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HOACHUTEJIBHAS 3AIITMCKA

[Iporpamma no ydyeOHOMYy mnpeametry «buosorus» Ha ypOBHE CpPEIHETO
oOmiero oOpa3oBaHust pa3zpaboraHa Ha ocHOBe @DeaepalibHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «O0 obpazoBanuu B Poccuiickoii ®@enepaunn», OI'OC
COO, Konuenuuu npenojaBaHusi yueOHOro npeaMera «buomgorus» u 0OCHOBHBIX
MOJIOXKEHUM eiepaibHON pabodeit mporpaMMbl BOCIIUTAHHUS.

VYueOubiii npeamer «buonorus» yriayonénHoro ypoBHa uzyuenus (10-11
KJIACChI) SIBJSIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHoi obnactu «EctecTBeHHO-
HayuHble npeametb». CormacHo mnonoxenusm @OI'OC COO npodunbHbIe
yueOHbI€ MpEeIMEThI, U3ydyaeMble Ha YriIyOJIEHHOM YPOBHE, SIBISIIOTCS CIIOCOOOM
muddepeHnmanu  OOy4eHUsT Ha YpPOBHE CpeaHero ooOimiero oOpa3oBaHus U
NpU3BaHbl 00ECIEYUTh MPEEMCTBEHHOCTh MEXJY OCHOBHBIM OOIIUM, CpPEIHUM
o01uM, cpeqHuM NpodecCHOHANBHBIM U BBICIIMM 00Opa3oBaHueM. B To ke Bpems
KOKJIBIH W3 DJTHX YYEOHBIX TMPEIMETOB JIOJKEH OBITh OpPUCHTHUPOBAH Ha
NPUOPUTETHOE PEIICHHE O00pPa30BATENbHBIX, BOCIHUTATENbHBIX M Pa3BUBAIOIINX
3a/lay, CBA3AHHBIX C MpodopueHTanued o0y4yarouuxcsi W CTUMYJIHPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIacTH HAay4HOTO 3HAaHMS, CBSI3aHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTHEHN, TICUXOJIOTUEHN, CHOPTOM HIJIA BOEHHBIM JICJIOM.

[Iporpamma mo yueOHOMy mnpenmery "buomorus" maér mpeacrtaBieHue o
HeMM M 3ajadax Hu3ydeHus ydeOHoro mpenmera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, omnpenenser 00s3areapHoe (MHBApUAHTHOE) MIPEAMETHOE COJIEpIKaHue, ero
CTPYKTYpPHpOBaHHE TO pa3jieliaM M TeMaM, paclpeiesieHne o Kiaccam,
PEKOMEHJyeT MOCJIEeI0BATeIbHOCTh H3Yy4YeHUs y4eOHOro marepuana ¢ y4éTom
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBsI3€U, JIOTMKH Y4eOHOTro Tpolecca,
BO3pAaCTHBIX OCOOCHHOCTEW oOydaronuxcsa. B mporpamme mo Ouonoruu
peanu30BaH MPUHIMUI MPEEMCTBEHHOCTH C HW3Y4YeHHEM OWOJIOTMM Ha YpOBHE
OCHOBHOTO  oOmiero  oOpa3oBaHMs, Ojaromaps dYeMmMy  IPOCMaTpPUBACTCS
HAMpPaBJICHHOCTh HA  TOCIEAYIOIMIee pa3BUTHE  OMOJOTUYECKUX  3HAHUH,
OpUEHTUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
AKOJIOTUYECKOTO MBIIJIEHUSA, MNPEACTABICHUNA O 340pOBOM oO0Opasze KU3HH, Ha
BOCIIMTAHHE OEPEKHOr0 OTHOILICHUS K OKpyXKaromied mnpupogHoit cpene. B
mporpaMme 1o OHOJIOTMH TaKKe IMOKa3aHbl BO3MOXKHOCTH y4eOHOTO TpenMera
«buonorus» B peamuzanuu TpeboBaHuit DPI'OC COO K MWIAaHHPYEMBIM
JUYHOCTHBIM, METANpPEIMETHbIM W NPEAMETHBIM pe3yJibTaTaM OOy4YeHHs] U B
dbopMHUpPOBAaHMM  OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIHHOW  JIESITEIIEHOCTH
o0y4arouMxcs MO OCBOCHHUIO COJEpXKaHUS OMONOrMYecKoro oOpa3oBaHHA Ha
YpPOBHE CpeJHEero o01ero oopa3oBaHusl.

VYuebnsbiil npeamer «buonorus» Ha ypoBHE CpeAHEro oOIero oopa3zoBaHUs
3aBepliaeT Ouoyiornyeckoe oOpa3oBaHME B IIKOJE€ U OPUEHTHPOBAH Ha
pacuiMpeHue u yriyOJjeHue 3HaHUM oOydYaroluxcs O >KUBOM MPHUpPOJE, OCHOBAX



MOJIEKYJIIPHOM M KJIETOYHOW OHMOJOrMu, SMOPHOJOTMA M OHOJOTUU Pa3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuyenune yueOHoro mnpeamera «buosorus» Ha yriayOJe€HHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOMIMXCSA K MOCIEAYIOIIEMY MOJYyYEHHIO
Ouosiorndeckoro  oOpa3oBaHWMs B  By3aX U OpraHu3alMsaXx  CPEIHEro
npodeccruonanbHOro oopazoBanusi. OCHOBY €ro cojaepKaHHUsl COCTaBIsAET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TOJYYEHHBIX TP  HU3YYCHUU  OOYYaIOIIMMUCS
COOTBETCTBYIOIIMX CHUCTEMATHYECKHUX PA3/EIOB OMOJOTHHA HAa YPOBHE OCHOBHOIO
oOmiero obpazoBanusi, B 10—11 kjaccax 3Tu 3HaHMS TOJy4aroT pa3BuTHe. Tak,
pacuidpeHbl U yriayOJIeHbl OMOJIOTMYECKHE 3HAHUS O PACTCHHSX, »XUBOTHBIX,
rpubax, OakTepusx, OpraHM3Me 4YeJoBeKa, OOIIMX 3aKOHOMEPHOCTSAX KHU3HHU,
JOTIOTHUTENIBHO BKJIFOYEHBI OMOJIOTMUECKUE CBEICHUS MPUKIAIHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIe MOXXHO HCIIOJIb30BaTh KaK OPUEHTUPHI ISl MOCIETYIOUIErO
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpamus OWOJOrMYECKHMX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSIMU, MOJYYCHHBIMU OOYYAIOITUMHUCS TNPU H3YUCHUU
bu3UKH, XUMUH, Teorpaduu U MaTEMaTHKH.

CtpykTypa mnporpaMMmbl Mo y4deOHOMY mnpeametry «buonorus» otpaxaer
CHUCTEMHO-YPOBHEBBIH M DBOJIIOIUOHHBIA TMOJIXOJBI K HW3YUYEHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIs YKUBBIX
CUCTEM Pa3HOTO YPOBHS OpraHU3AIMH, IBOJIOIMN OPraHUYECKOTO MHUpa Ha 3emIe,
COXpaHEHHUs OHMOJOTUYECKOr0 pa3HooOpa3usi 1uiaHeThl. Tak, B 10 kiacce
U3YyYarOTCSl OCHOBBI MOJIEKYJISIPHOM U KJIETOYHOM OMOJOTUU, AMOPHUOIOTHU U
OMOJIOTUN Pa3BUTUSA, TEHETUKU U CENEKIHUHU, OMOTEXHOJOTHMM M CHHTETUYECKOMN
OMOJIOTHH, aKTYaJu3UPYIOTCS 3HAHUA OOydYalomuXcs 1o OOTaHHWKE, 300JI0THH,
aHaToMHuH, (PU3MOJIIOTHM uYeJoBeKa. Y4eOHbI mpenmer «buonorus» npu3BaH
o0ecTieYnTh OCBOCHHE OO0YUYAIOITUMHUCS OMOJIOTHYECKUX TEOPHH U 3aKOHOB, WJICH,
NPUHIIMIIOB M TIPABHJI, JIKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAaYy4YHOMU
KapTUHBI MHUpA, 3HAHUW O CTPOCHHHM, MHOTOOOpa3uu W OCOOCHHOCTSAX KIIETKH,
OpraHu3Ma, TMOMyJsAlUd, OWOIEHO03a, AKOCHUCTEMBI, O BBIIAIONIMXCA HAYYHBIX
JTOCTHKEHUSX, COBPEMEHHBIX MCCIIEIOBAHMUSIX B OMOJIOTHUY, IPUKITAHBIX aCIEeKTaxX
OnonornyecKkux 3HaHWi. /(s pa3BUTHUS U MOAJEp)KaHUA MHTEpEca 00yJaronIuxcs
K OMOJIOTMM HApsAIy CO 3HAYUTEITHHBIM OOBEMOM TEOPETHYECKOTO Marephaia B
COJIEp’)KaHUM MPOTpaMMbl MO OMOJOTUU MPEAYCMOTPEHO 3HAKOMCTBO C UCTOpHUEH
CTAaHOBIICHUS W PAa3BUTHUA TOW WM WHOW OOJACTH OWOJIOTHH, BKIIAIOM
OTEUYECTBEHHBIX U 3apYOEKHBIX YUEHBIX B PEIICHUE BAKHEUIINX OMOJOTHUECKUX U
9KOJIOTHYECKHUX MPOOIIEM.

Heab uzyvyenuss yaeOHoro npeamera «buomorus» Ha yrayOn€HHOM ypoBHE
— OBJIaJICHHE OOYYalIUMHUCA 3HAHUSIMU O CTPYKTYPHO-(PYHKIIMOHAIBHOM
OpraHu3alMyd >KUBBIX CHCTEM pa3HOTO paHra W NOpUOOpEeTeHHEe yMEHUM
MCIIO0JIb30BaTh 3TU 3HAHUS B (POPMHUPOBAHUU MHTEpPECA K ONPENEIEHHON 00J1acTH



po(ecCUOHaNbHON N1€ATEbHOCTH, CBSI3aHHOM C OWOJIOTHell, Wiau K BBIOOpPY
y4eOHOr0 3aBeICHUS JIJIsl IPOJAOIKEHUS OUOJIOTHYECKOT0 00pa30BaHUsI.

JlocTikenne 1enw wW3ydeHHWs ydeOHoro mpeamera «buwonorus» Ha
yrayOn€HHOM YpOBHE 00ECIIEYMBACTCS PEIICHUEM CIICTYIOIINX 3a/1a4

-OCBOCHHE O0YYaIOUMUCSI CUCTEMbI OMOJIOTMUECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHICTIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBUJIaX, COCTABJIAIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHUPA; O
CTPOCHHHM, MHOTO0Opa3Wh M OCOOEHHOCTAX OHOJOTMYECKUX CHUCTEM (KIIETKa,
OpraHu3M, MOMYJISIIUS, BUI, OMOTeoIeH03, Ornocdepa); O BELAAIOIIUXCS OTKPBITUSIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

-03HAKOMJICHHE OOYyYaOIIUXCS C METOJaMU IIO3HAHHS >KHBOW TPHPOJIBI:
UCCIICIOBATEIbCKUMH ~ METOJAaMH  OHMOJIOTHYCCKUX HAayK (MOJICKYJISIDHOH W
KJIETOYHON OWOJOTUH, HSMOPHOJIOTHU W OHWOJIOTHHM Pa3BUTHs, TCHETUKH W
CCJICKIIMY, OWOTCXHOJOTMU M CHHTETUYCCKOW OHOJIOTMH, TaJICOHTOJIOTHH,
DKOJIOTHUH);  METOJAaMH  CaMOCTOSITCIIBHOIO  TPOBEJCHUS  OMOJOTHYCCKUX
UCClIeIoBaHUl B JjabopaTopuu W B mpupoae (HaOmoaeHue, HW3MepeHue,
HKCIIEPUMEHT, MOJICTUPOBAHHE);

-OBJaJICHUEC OOYYaIOIIUMHUCSI YMCHHSIMHU: CaMOCTOSATCIBbHO HAaXOIHTh,
aHAIM3UPOBATh U HCIOJIb30BaTh OMOJOTHYECKYI0 HH(POPMAIIMIO; MOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH U CUMBOJMKOHM; YCTAaHABIMBATH CBA3b MEXIY
pa3BUTHEM OHOJIOTMM U COIMAIbHO-3KOHOMHUYECKHUMHU U  IKOJIOTHYECKUMHU
npoOJieMaMu YeJOBeYeCTBa; OILEHUBATH IOCIEACTBHUS CBOCH JEATEIBHOCTH IO
OTHOIICHUIO K OKPYXKAIOIIeH NpUPOAHON cpene, COOCTBEHHOMY 3]I0POBBIO U
3I0POBBIO  OKPYKAIOIIMX  JIIOJIeH; OOOCHOBBIBATH W COOMIOJATH  MEPBI
npouIakTUKH MH()EKIIMOHHBIX 3a00JICBAHUM, MpaBHUIa MOBEICHHUS B IPHUPOJE U
obecrieueHus1 OE30MMaCHOCTH COOCTBEHHOM JKHU3HECATEILHOCTH B UPE3BBIUYAMHBIX
CUTyallUsX TPUPOJHOTO U TEXHOTEHHOTO  XapakTepa; XapaKTepH30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHY;

-pa3BUTHE y O0YYAIOIMINXCS HHTEIJICKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B TMpoOIleCCe 3HAKOMCTBA C BBIJAIOIMIUMUCS OTKPBHITUSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTUM, DEIIAEMBIMU €10 MpoOJIeMaMH, METOHOJOTHUEH
OMOJIOTUYECKOTO WCCIIeIOBAaHNUA, IPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAHNM, PEIICHHs] OMOIOTHYECKUX 3a7]a4, MOJCIUPOBAHUS OMOIOTUYECKHUX
00BEKTOB U TIPOIIECCOB;

-BOCIIUTAHUE Y O0YYaIOIINUXCS IICHHOCTHOTO OTHOIICHUS K KUBOM MPUPOJIE B
IIEJIOM M K OTJIETHHBIM €€ 00BbEKTaM | SBJICHUSAM; (POPMHUPOBAHUE IKOJIOTHUECKOH,
TeHETHYECKOW TPaMOTHOCTH, OOIIeH KyJIbTyphl TIOBEJACHUS B MPHUPOJE;
WHTETPAINN €CTECTBCHHO-HAYYHBIX 3HAHUH;

-mpuoOpeTeHrne  00YyJaIONUMHUCS KOMIIETEHTHOCTH B  pallMOHAIBHOM
MIPUPOAOIIONB30BaHUN (COOMIOIEHNE TPAaBWII TOBEJCHUS B TPHUPOJIC, OXPaHBI
BHJIOB, DKOCHCTEM, Orochephl), COXpaHEHUH COOCTBEHHOTO 370POBBS U 37I0POBBS



OKpYXKaromux Jrojeid  (coOmromeHuss Mep nOpoduiakTuku — 3a0o0JieBaHUMH,
oOecrnieueHrne OE30MAaCHOCTH KHU3HEACSITETPHOCTH B YPE3BBIYAMHBIX CUTYaIlUAX
OPUPOTHOTO W TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUN U YMEHUH B TOBCEHEBHOM KU3HU;

-CO3JlaHie  YCJOBUM Ui  OCO3HAHHOTO  BbIOOpa  OOyYaOIIUMHCS
WHAUBUAYaJIbHON oOpasoBaTeabHON TPACKTOPHUHU, crocoOCTByOIIEH
MOCJIEAYIONIEMY TPO(ECCHOHATBFHOMY CaMOOIIPEACICHUIO, B COOTBETCTBUHU C
VH/IMBHIYaJIbHBIMH HHTEPECAMH U TOTPEOHOCTSIMH PETHOHA.

OO611ee 4McI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOrMU Ha yriayOJeHHOM
yYpOBHE cpeliHero obiiero oOpazoBanusi, coctapisieT 204 vaca: B 10 kimacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEJETIO).

Ha uzydenue Ouonoruu B 10 xkinacce (yriiyOJieHHBIH ypOBEHb) OTBOJUTCS
102 yaca (3 yaca B He/eJII0).

OT60p opraHu3alMoHHBIX (HOPM, METOJO0B U CPEJACTB OOyUCHHs] OHMOJIOTHUU
OCYIIECTBIISIETCS ¢ Y4ETOM crenu(uKu ero coaep)kaHus M HAmpaBICHHOCTH Ha
OPOJOJIKEHHE OHMOJOTMYECKOro OOpa3oBaHWs B  OpPraHU3ALMSIX CPEIHETrO
npodeccuOHaIBLHOTO U BBICILIET0 00pa30BaHUsl.

O0s13aTenbHBIM yCIOBUEM NMPU 00yYeHUU OMOJIOTHH Ha yriayOJaEéHHOM ypOBHE
ABJIIETCS TIPOBEJEHUE JA0OpPATOPHBIX M MpakTUdeckux padot. Takxke ywactue
0oOy4JaromuXcs B BBIMOJIHEHUU MPOCKTHBIX U y4eOHO-HCCIENOBATENbCKUX padoT,
TEMaTUKa KOTOPBIX  OMNpEAENsIeTCs] Y4YUTeJeM Ha OCHOBE  HMEIOIIUXCS
MaTepPHUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHUH.

COJEP XAHME OBYYEHUA

Tema 1. buosiorusi kKak Hayka

CoBpemeHnHasi OuoyIorusl — KOMIUIEKCHas: Hayka. Kpatkas ucrtopusi pa3BuUTUSA
Ouonornu.  buonormyeckue  HAyKM M H3ydyaeMble MMH  MPOOJIEMBI.
@yHIaMEHTaJdbHbIE, NPUKIAJHBIE M TOWCKOBBIE HAy4YHBIE KCCIECIOBAHUS B
OHMOIOTHH.

3HaueHnne Ouonoruu B (POPMUPOBAHUHU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptunel mupa. Ilpodeccun, cBszanHbie ¢ Ouonorueil. 3HaueHue OUONOTHH B
MMPAKTUYECKON JAEATEIIBHOCTA 4YEJIOBEKA: MEAUILHUHE, CEIbCKOM  XO35MCTBE,
MIPOMBILIUIEHHOCTH, OXPAaHE MPUPOIBL.

JdemMoHCcTpauuu

[Toptpetsr: Apucrotens, Teodpact, K. Jluaneit, XK. b. Jlamapk, Y. [lapsuH,
V. I'apgeit, I'. Mennens, B. . Bepuaackuu, W. I1. I1aBnos, 1. . Meunukos, H.
N. BaBunos, H. B. TumodeeB-Pecorckuii, /[x. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuibl U cxembl: «CBsi3b OMOJNIOTMH C JAPYTUMH Haykamuy», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. ’KuBble cUCTEMBI U UX U3yYeHHE



KuBbie cuCTeMBbl Kak MOpeaMeT u3ydeHuss Ouonoruu. CBOICTBAa KUBBIX
CHUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, MJUCKPETHOCTh M UEIOCTHOCTb,
CIOXXHOCTh M YIOPSAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTraHU3alus,
CaMOBOCIPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHUUBOCTh, POCT U PA3BUTHE.

YpOBHU OpraHu3alMyi KUBBIX CHUCTEM: MOJEKYJISPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpTraHU3MEHHBIMN, TMOIYJISIMUOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepupiii. IIpoueccbl, NpoOUCXOIAIIME B KHUBBIX
cucreMax. OcCHOBHBIE NpHU3HaKu KuBOro. JKu3Hb Kak (opma cCyliecTBOBaHUS
Marepun. Hayku, n3ydaroiiue >KMBble CUCTEMbI Ha Pa3HBIX YPOBHSIX OpraHU3ALINH.

N3yuenne xuBbIX cucteM. Meroasl Ouosiormdeckor Hayku. HaGmronmenwe,
U3MEPEHHE, SIKCIIEPUMEHT, CUCTEMAaTH3a1us, MeTaaHanus. [londaTue o 3aBUCUMON U
He3aBUCUMOW mnepeMeHHoM. IlmanupoBanue oskcnepumenta. IlocTaHoBKa W
npoBepka runote3. Hynesas rumnoresza. [loHsiTue BHIOOpPKU U €€ TOCTOBEPHOCTD.
Pa36opoc B Ouonornueckux maHHbIX. OIEHKa JOCTOBEPHOCTU TOJYyUYCHHBIX
pe3ynabTaToB. IIpuuMHBI UCKaXEHUs Pe3yabTaTOB »HKcnepumeHta. IloHsTue
CTaTUCTUYECKOTO TECTa.

JdemoHcTpanuu

Tabmumer uw  cxeMbl: «OCHOBHBIE TIpU3HAKH KU3HHWY, «buosorndyeckue
cucteMbl», «CBOWCTBAa KUBOW MaTepun», «YPOBHHU OpraHU3alMUU KUBOU
npupoae», «CTpoeHne KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHUCTEMBI
OpraHoB YeJIOBEUeCKOro opranuszma», «buoreomenos», «buocdepa», «Metomabl
U3YUYEHUS JKUBOU IPUPOIBI».

O6opynoBanue:  jmabopaTopHOoe  OOOpyAOBaHHE sl IPOBEACHUS
HaAOI0ICHUI, U3MEPEHUM, SKCIIEPUMEHTOB.

IIpakTuyeckass padora «lcnonp30BaHUE pa3IMUYHBIX METOJOB IIPHU
U3YUYEHUU KUBBIX CUCTEM.

Tema 3. Buosiorusi KjieTku

Knerka — cTpykTypHO-QYHKIIMOHANbHAST eauHUIA >KuBoro. Mcrtopus
oTkpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [1IBaHH,
M. Ilneitnen, P. BupxoB). OCHOBHBIE TNOJIOKEHHS COBPEMEHHOW KJIETOUYHOU
TEOPUHU.

MeTtonbpl  MOJIEKYJSIPHOM ¥ KJIETOYHOM  OHMOJOTHMHU:  MHUKPOCKOMUS,
xpomatorpadus, EeKTpodhope3, METO MEUYEHBIX aTOMOB, AuddepeHITnaTbHOe
NEeHTPU(PYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yyeHue Qukcuposanmvix
K1emok. DNEKTpOHHAsi MUKpockonusi. Kongokanvnas muxpockonus. Bumanvroe
(npudicusHeHHoe) uzyueHue Kiemox.

JdemMoHCcTpauMu

[Toptpertsr: P. I'yk, A. Jleenryk, T. [lIBann, M. llIneiinen, P. Bupxos, K. M.
boap.

Tabnuipl 1 cxembl: «CBETOBOM MHUKPOCKOIMY, «IEKTPOHHBI MHUKPOCKOID,
«ctopus pa3sBUTHS METOJIOB MUKPOCKOITUIY.



OGopynoBaHUEe: CBETOBOM MHUKPOCKOIN, MHUKPOIpENapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEpPUATBHBIX KJIETOK.

IIpakTnueckas padora «/3ydyeHue METONOB KIETOYHOM OHOJIOrUU
(xpomatorpadusi, anextpodope3, audbdepeHmanbHoe EHTPUPYTUPOBAHUE,
[TLP)».

Tema 4. XuMunueckasi Opranu3aums KJIeTKH

XUMHUYECKUA COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTHI.
Bona u €€ poib Kak pacTBOpPUTENS, PEAreHTa, y4acTUE B CTPYKTYPUPOBAHUU
KJIETKH, TeIUIOperyisiuu. MUHEepalbHbIe BEIIECTBA KJIETKHU, WX OUOJOTrhYecKas
poJib. POib KATHOHOB M AaHUOHOB B KJIETKE.

Opranuueckue BemllecTBa KJIETKU. buomormyeckue mnonumepsl. benku.
AMMHOKHUCTIOTHBIM cocTaB 0eykoB. CTpYKTypbl O€KOBOM MOJeKyibl. [lepBuuHas
CTpyKTypa Oenka, menTujHas CBs3b. BTopuyHas, TpeTuyHas, 4YeTBEpTUUHAs
cTpyktypbl. Jlenatypauus. CsoiictBa OenkoB. Kiaccudukamuss  OeiaKoB.
buonornueckue Gpynkiuu 6enkoB. IIpuonsi.

YraeBoabl. MoHOCaxapuabl, 1UCaXxapuibl, OJUTOCAXapUJIbl U MOJUCAXAPUIBI.
O6muit  T1uaH  CcTpoeHuss U (PUBUKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorndeckre QpyHKIIUM YTIIE€BOIOB.

Jlunuaet. 'uapodunbHO-THApOPOOHBIE cBOMcTBA. Kitaccudukaius TUnuaoB.
Tpurnmuuepuasl, QocPonunuasl, BOCKH, cTepoujbl. buomornueckue QyHKIIMU
munuaoB. O01Me cBOCTBa OMOJIOTMYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TTOJIYITIPOHULIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunnun xommiementapHoct. [lpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnimpans. MectoHaxoxaenue u oumonorundeckue ¢pyakuuu JJHK.
Buner PHK. ®ynkiuu PHK B knetke.

Ctpoenune monekynabl AT®. Makpospruueckue cBsizu B moiiekyjie ATO.
buonorunyeckue pynkunun AT®. BoccTaHOBICHHBIE TEPEHOCUUKH, UX (QYHKIIUU B
Kinetke. /lpyeue Hykneoszuompugocgpamer (HT®). CexBenupoBanue JIHK.
Memoowbl cenomuruy, mpancKpunmoMuKu, NPOmMeoOMuKHU.

CrpykrypHass Ouonorus: OMOXUMHYECKHE W OMO(DH3NUYSCKUE HCCICAOBAHUS
cocTaBa W TPOCTPAHCTBEHHOW CTPYKTYpbl OWOMONEKyl. Moodenuposarnue
CMPYKmMypul U QYHKYUti OUOMONEKYN U UX Komniekcos. KomnvromepHulil Ou3aiin u
OpeaHudecKuil CuHme3 OUOMONEKY U UX HENPUPOOHBIX AHANO0208.

JdemMoHcTpauMu

[Toptpetsr: JI. [lonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiuH,
®. Conrep, C. IIpy3unep.

Juarpammsel:  «PacnpenenieHne XMMHYECKHX 3JEMEHTOB B HEXUBOU
npupojie», «PacnpeneneHue XUMUYECKUX SJIEMEHTOB B )KUBOW MPUPOIE.

Tabmuupl u cxembl: «llepuoguueckass TabIUIA XUMUYECKUX 3JIEMEHTOBY,
«CtpoeHne MOJNEKyJbl BOAbD), «BemecrBa B cocTaBe OpraHusMoB», «CTpoeHue



MOJIEKYJbl  Oenkay, «CTpyKTypbl O€lIKOBOM MONEKybl», «CTpoeHHE MOJIEKYI
yraeBoaoBy, «CTpoeHue MOJIeKyJd JUNuIoB», «HyKIenHOBBIE KHUCIOTBI»,
«Ctpoenue mosekynsl ATO».

O6opynoBaHue: XuMUYeCKas mocyza u 000pyoBaHHeE.

JlabopaTopHas pa6ora «OOHapyKeHHE OCJIKOB C TTOMOIIbIO KaueCTBEHHBIX
peaKLum.

Jlaboparopnass  pabora  «lccrmenoBaHuWe — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHne U pyHKIIUM KJIETKH

Tunsl KIETOK: »yKapuOTHYEeCKass M Mpokapuotudeckas. CTpyKTypHO-
(GyHKIMOHAJIbHBIE 00pa30BaHUS KIETKH.

CtpoeHue npokapuoTHueckoi kieTku. KnerouHnas cteHka 6akTepuil U apXxei.
OcoOEHHOCTH CTpPOEHMsI TeTepoTpo(HON U aBTOTPOPHON NPOKAPUOTUUYECKUX
KJIETOK. MecTo U pojib MPOKApUOT B OMOIIEHO3aX.

Crtpoenue u (GYHKIIMOHUPOBAHUE HYKapUOTUYECKON KJIETKH.
[lnazmaruyeckas wmemOpana (ruiazmaiemma). CTpykTypa —IUIa3MaTHYecKON
MeMOpanbl. TpaHCIOpT BeHIECTB Yepe3 IIa3MaTUYECKyt0 MeMOpaHy: MacCHUBHBIN
(muddy3us, obneruéHHas nudQys3us), aKTUBHBIM (MEPBUYHBIM M BTOPUYHBIN
aKTUBHBIN TpaHcropT). I[lomymponunaemocts wmeMmOpaHbl. PabGora Hatpuii-
KaJMEeBOTO Hacoca. DHAOLMTO3: MUHOUUTO3, (aronurto3. Dk3o01uTo3. Kierounas
crenka. CTpykTypa v QyHKIIMH KIETOYHOM CTEHKH pacTeHU, TpuOOB.

Huromnasma. [uto3ons. LuTtockener. [IBmwxenue nuroriazMbel. Opranousl
kiaeTkd. OnHoOMeMOpaHHBIE OpraHoOuAbl KJIETKH: JHAOIJIa3MaTHYecKas CeTh
(BIIC), ammapar [Nonbku, TM30COMBI, UX CTpoeHHWE W (GYHKIUH. B3ammocBs3b
OJTHOMEMOpPAHHBIX OpPraHOWAOB KIeTKH. CTpoeHHE TPaHYISIPHOTO PETHKYIyMa.
Mexanusm nanpaenenus oenxos ¢ IIIC. CunTe3 pacTBOpUMBIX OeiakoB. CHHTE3
KJIeTOYHBIX ~ MeMOpaH. [nmankuii  (arpaHylspHBIA)  3HAOIUIA3MAaTHUYCCKUN
petukyinym. CekpetopHas Qynkmus anmapata [ompmku. Moougurkayus 6enkos 6
annapame [onvoxcu. Copmuposxka 6enxos 6 annapame Ionvoocu. TpaHcnopt
BEIIECTB B KJIeTKE. Bakyosn pactuTenbHbIX KiIeTOK. Kitetounsiii cok. Typrop.

[lonyaBTOHOMHBIE =~ OpPraHOWABl  KIETKH:  MHUTOXOHAPHUM,  IUIACTHUJIBIL.
IIpoucxoorcoenue mumoxonopuil u niacmuo. Cumbuocenes (K.C. Mepeckosckuii,
JI. Mapaeynuc). Ctpoenrie U (YHKIUMM MUTOXOHIpUW M mminactui. llepBuunele,
BTOPHYHBIE H  CIIOXKHBIE  TUTACTUABI  (POTOCHHTE3UPYIONIUX  JYKAPHOT.
XJI0pOomIacThl, XpOMOILIACTHI, JIEMKOIUIACTHI BBICIINX PACTCHUM.

HememOpannsie opranounnbl kiaetku CtpoeHue u GyHKIIMA HEMEMOpaHHBIX
OpraHOUI0B KJIETKH. PruGocomsl. IIpomedsxcymounvle Quramenmoi.
MukpodpunamenTsl. Axkmunogvle Muxkpogunamenmol. MpllIEUHbIE  KIIETKH.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. Muxkporpybouku. Kierounsiid
ueHtp. CTpoeHHe U [JBHKEHUE JKICYyTMKOB M pecHUYeK. MuUKpoTpyOouku



uurtominasmel. Llentpuons. benku, accoyuuposannvie ¢ MukpoguiameHmamu u
muxpompyboouxamu. Momopnule benxu.

Anpo. Obonouka siapa, XpoMaTHH, KapUOILUIa3Ma, SAPHIIIKA, UX CTPOCHUE U
¢ynkuuu. SAnepubiii OenkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacHoiOKEHHE
XpOMOCOM B uHTepdazHOM sdnpe. Iyxpomamun u cemepoxpomamur. benku
XpOMaTHHa — THUCTOHBI. /J[unamuka s0epHOU 000a0YKuU 6 mumose. Floepmbiil
Mpancnopm.

Knerounsie BriatoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK DYKApHOT
(pacTuTenbHOM, JKUBOTHOU, TPUOHON).

JdemoHcTpanuu

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

Tabmuupl u cxembl: «CTpoeHHE SYKapUOTHYECKOW KIeTKn», «CTpoeHue
KUBOTHOU  KieTku», «CTpoeHwe  pacTUTeNbHOM — KiIeTku», «CTpoeHue
MUTOXOHAPUWY, «Snpo», «CTpoeHrEe MPOKAPUOTUYECKON KIECTKH.

OGopynoBaHUEe: CBETOBOM MHUKPOCKOII, MHUKPOIpPENnapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOIIpEnapaThl 0aKTePUAIbHBIX KIIETOK.

JlaGoparopnass pabGora «/3yueHue CTpPOEHUA KJIETOK pPa3IUYHBIX
OpPraHHU3MOBY.

IpakTuyeckas pa6ora «3ydeHne CBOMCTB KJIETOYHON MEMOpPaHBD».

JlabopaTopHas pabora «JccinenoBaHue MasmMoiM3a WU JEIJIa3MoJIb3a B
PACTUTENBHBIX KIETKAX).

IlpakTnueckass  padora  «/3ydyeHue  JABMKEHUS  LUTOILIA3Mbl B
PACTUTEIBHBIX KIETKAX).

Tema 6. OOMeH BelecTB M NMpeBpallleHHe YHEPTHHN B KJIETKe

AcCUMUIISATINA U TUCCUMUIIALINS — IBE€ CTOPOHBI MeTabonmu3Ma. Tumnsl oOMeHa
BEIECTB: aBTOTPO(HBIA M reTepoTpodHBIN. YuacTue KuUCIopojga B OOMEHHBIX
nporeccax. JHepreruueckoe obecrneueHue kieTku: mnpeBpamenne ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pEeaKiud KICTOYHOTO
Merabonu3ma. DepMeHThl, WX CTPOCHHE, CBOWCTBA W MEXAaHU3M JCHCTBUS.
Kodepmentsr. Otnnunsi pepMEHTOB OT HEOPTaHWUYECKUX KaTalau3aToOpoB. benku-
aKTUBATOPHl M OEJIKU-UHTHOUTOPHL. 3aBHCHMOCTh CKOPOCTH (hEepPMEHTATHBHBIX
peakuuii OT pa3IuYHbIX (PAKTOPOB.

[lepBuyHBIA CHHTE3 OPraHUYECKHWX BEIIECTB B KieTke. DOToCUHTES.
Anokcueennviii u okcueenuwlii pomocurnmes y odaxmepuii. Ceemocodbuparoujue
nueMeHmyvl U NUSMEHMbl PeakyuoHHo20 yeumpa. Poib XJIOpOIJIacTOB B MPOLECCE
dotocunTesza. CBeToBast U TemMHOBas pa3pl. Pomoovixanue, Cz., Cs. u CAM-munwvi
@pomocunmesa. IlponykTuBHOCTE (GoTOCHHTE3a. BriusHue pa3nudHbX (HaKTOPOB
Ha CKOpOCTh (hOTOCHHTE3a. 3HAUECHHE (DOTOCUHTE3A.

XEeMOCHUHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUUIUPYIOIIUE OaKTepuu, KeIe300aKTepUH, CepoOaKTepUH, BOJOPOJHbBIC
OakTepuu. 3HAYEHUE XEMOCUHTE3A.



AnHa’poOHbIe Opranu3Mmbl. Buasl Opoxenus. IIpoaykTel OpokeHHs M HX
WCIOJIb30BaHUE YEJIOBEKOM. AHa’poOHBIE MHUKPOOPTaHU3MbI KakK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTENIN OONE3HEH.

AnpoOHBIE OpraHu3MBl. Oransl DHEPreTUYECKOIO oOMeHa.
[ToaroroButenbHbIi dTam. ['MMKOIN3 — 0€CKUCIOPOAHOE PACIIEIIEHUE TITIOKO3HI.

buonoruueckoe okuciaeHue, WM KJIECTOYHOE JIbIXaHUe. Pojib MUTOXOHApPUI B
npoiieccax ouosoruueckoro okucieHus. [uknuaeckue peaxkiuu. OKUCIUTETEHOE
dbochopunupoBanue. Ouepeus membpannoz2o epaduenma npomonos. Cunmes
AT®D: paboma npomonnou AT®-cunma3sel. llpeumyinecTBa a’poOHOr0 MyTH
oOMeHa BellecTB nepe aHadpPoOHbIM. DP(HEKTUBHOCTH SHEPTreTUUECKOr0 OOMEHa.

JdemoHcTpanuu

Ioptpersr: [Ix. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPTETHIECKUM 0OMeH», «buocunTe3
6enka», «CtpoeHue pepMeHTa, «XeMOCUHTE3.

O6GopynoBaHUEe: CBETOBOM MHUKPOCKOI, 000PYy/IOBaHHUE JJisi MPUTOTOBIICHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOTIPENapaToB.

JlaGopaTopnass  pabGora  «l3ydeHue  KaTaIUTUYECKOW  aAKTUBHOCTHU
dbepMeHTOB (Ha TpUMepe aMUIIa3bl WM KaTanas3bl)y.

JlaGopaTopnas pabGora «/3yuenue (epMEHTATHUBHOIO pPAaCIICIICHHS
NEPOKCU/IA BOJOPOJA B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

Jlabopatopnass padora «CpaBHeHue TmporieccoB  (oTrocuHTe’a U
XEMOCHUHTE3a».

JlabopaTopHasi pa6ora «CpaBHEHHUE ITPOIIECCOB OPOKECHHS U JBIXaHUS.

Tema 7. HacnencrBeHHass HH(popManus U peaju3anus e€ B KIeTKe

Peakuun matpuyHoro cuHte3a. [IpuHIHMN KOMIUIEMEHTAPHOCTH B PEAKIUSAX

MaTpUYIHOTO cuHTe3a. Peanuzarus HacnencTtBeHHON nHdopMmanuu. [ eHeTnueckuit
KOJI, ero cpoucrBa. Tpanckpunuus — marpuunbii cuHTe3 PHK. Ilpuanumnsr
TPAHCKPUMIMHU: KOMIUIEMEHTApHOCTh, aHTUNAPAILIEIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckot knemke. Hexooupyrowue PHK.
Tpancnsuus u e€ stansl. Yyactue TpancnoptHbix PHK B GnocunTese 6enka.
VYcnoBust OuocuuTeza Oenka. KomupoBanwe amuHOKHCHOT. Ponb pubocom B
OouocuHTese Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2eHog. Opranuzanus reHoma y
MPOKAPUOT U DYKapHoT. Perynsius akTUBHOCTHM T€HOB y MpokapuoT. ['mmotesa
onepona (®. XKako0, XK. Mano). Monexynapuvle mexanusmvl 3KCNPECCUU 2€HOB Y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomsi 2enos. Perynsuus oOMEHHBIX
MpOLIECCOB B KieTKke. KileTouHblii roMeocTas.

Bupychl — HekneTouHble (hOpPMBI KU3HU U OOJUraTHbie mapa3uthl. CTpoeHue
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuoparoB. KuzHeHHbll YUKl



JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamnas mpanckpunyus, peeepmasa, uHmezpasa.

BupycHsbie 3a0oneBanus yenoBeka, KUBOTHBIX, pacteHuil. CITN, COVID-
19, coumanbHbie 1 MEAULIMHCKUE TPOOIEMBI.

buoungopmamura: unmeepayua u ananuz dorvuiux maccusos («bigdatay)
CMPYKMYPHBLIX OUos02UuuecKux oanHvlx. Hanomexunonoeuu 6 ouonoeuu u meouyuHe.
IIpoepammupyemvie gyuxyuu d6eaxos. Cnocobvl 00cmasKu 1eKapcma.

JdemoHcTpanuu

[Toptpetsr: H. K. Konbuos, JI. 1. IBaHOBCKMiA.

Tabmuipl u cxembl: «buocunre3 Oenka», «['eHeTnyeckuii Koy, «BUpych»,
«bakrepuodarm.

IIpakTnuyeckas padora «Co3naHue MOAEIN BUPYCa».

Tema 8. JKuzHeHHBII HMKJ KJIETKHU

Knerounsrii 1uki, ero mnepuonasl u perynsius. Watepdaza u MuTO3.
Oco0eHHOCTH TpolleccoB, MpoTekarmux B uHTepdaze. [loAroToBka KIETKH K
nenenuto.  IIpecunretndeckuii  (MOCTMUTOTHUYECKHM),  CHUHTETHUYCCKUH U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKHI) MEPHO 1Bl HHTEP(A3BI.

Marpuunsiii cunre3 JIHK — permukamusa. IIpunuuner permmkanmun JIHK:
KOMIUIEMEHTapPHOCTb,  ITOJyKOHCEPBAaTUBHBIA  CHUHTE3, aAHTHUIAPAJUICIBbHOCTD.
Mexanusm perukanuu JJHK. Xpomocomsl. Ctpoenue xpomocoM. Ternomepsl u

TejaoMepasa. XPOMOCOMHBIM Ha0Op KIETKM — KapuoOTHI. JIUTIOWAHBIA W
rariouAHbeld - Habopsel  xpoMocoMm. ['oMonoruuneie xpoMocombl. [lonoBbie
XPOMOCOMBI.

Henenue xnetkn — wmuTo3. Craguu MHUTO3a MU MPOUCXOJAIINE B HUX

npouecchl. Tumnbl mMuto3a. KaproknHe3 W nUTOKMHE3. bruonormyeckoe 3HayeHHUE
MHUTO3A.

Perynsamnuss MUTOTUYECKOTO IMKJIA KJIETKU. [Iporpammupyemas KieTo4yHas
rubernp — arnomnTos.

Knerounoe simpo, xpoMocombl, (DyHKIIMOHANbHAs TeHOMUKA. MexaHuzmbl
npoaugepayuu, oupgepenyuposxu, cmapenus u euderu kiemok. «ljugpposas
KiemKkay» — ouourn@opmamuyeckue mooeau QyHKYUOHUPOBAHUSL KIeMKU.

JdemMoHcTpauuu

Tabmumpl 1 cxembl: «KW3HEHHBIH MUK KIETKW», «Mwuto3y, «CtpoeHue
xpomocom», «Perukanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTpenapathl: «MHUTO3 B KIETKaX
KOpEIIKa JTyKa».

JlabopaTopHas padora «3yuenue XpOMOCOM Ha TOTOBBIX
MUKpOIpenapaTaxy.

JlaGopaTtopHasi padora «Halmro1eHe MUTO3a B KJIIETKaX KOHYMKA KOpeIKa
nyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenne U (pyHKIIUH OPraHU3MOB



buonornueckoe pa3zHooOpaszue OpPTraHHU3MOB. OnHoOKIETOYHBIE,
KOJIOHUAJIBHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTHM  CTpOEHUS U JKU3HEACSATENIbBHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. bakTepuu, apxeu, OJHOKIETOYHbIE TIpHUOBbI, OJHOKJIETOYHBIE
BOJOPOCIH, APYrue NpoTUCThL. KoJIOHNanbHbIe OpraHU3MBbl.

B3aumocCBsa3p 4acTeld MHOI'OKIETOYHOI'O OpraHus3ma. TKaHu, Oprasel M
cucteMbl opraoB. OpraHusm Kak equHoe 1emnoe. ['omeocras.

Tkanu pacteHuidl. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHas,
NOKPOBHAsI, TMPOBOJAIIAS, OCHOBHAas, MexaHudeckas. OCOOEHHOCTH CTPOCHMS,
GyHKIMI ¥ pacioNioKeHUs TKaHEeH B OpraHax pacTeHUH.

TkaHu XKUBOTHBIX U YEIOBEKA. THIBI KUBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCIMHUTENIbHASA, MbllIeyHasi, HepBHas. OCOOEHHOCTH CTpoeHHSs, (YHKIUN U
PACIIONIOKEHHS TKAaHEN B OpraHax dKUBOTHBIX M YEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpATUBHBIE OpraHbl pacteHuid. Opranbl U
CHUCTEMBbI OPTaHOB )KUBOTHBIX U UesioBeKa. DYHKIIMU OPTaHOB U CUCTEM OpPraHOB.

Onopa Tena opranusmoB. Kapkac pacreHuil. CKeleTbl OAHOKJIETOYHBIX U
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi W BHyTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCTMHEHUS KOCTE.

JIBokeHue  opraHus3moB.  J[BH)KEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOMIHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTCHHIA:
TPONU3Mbl M HACTUU. JIBH)KEHHME MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblIleyHas cuctema. Pednekc. CkeneTHble MBIIIIIBI U UX paboTa.

[Iutanue oprammszmoB. [lornomenue BOABI,  YIVIEKMCIOrO Ta3a M
MHUHEPAIbHBIX BEIIECTB pacTeHusMU. [Iurtanue xuBOoTHBIX. BHyTpHunonoctHoe u
BHYTPUKIIETOYHOE TNuIIeBapeHue. [IuTaHue MO3BOHOUHBIX >XKUBOTHBIX. OTHeIbl
NUILIEBAPUTEIBHOrO TpakTa. [IumeBaputenpHble xkene3wl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Hpixanue opranu3MoB. [[pixanue pactenuit. Jlpixanue sxuBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIeTKH. KoxxHOe npixaHue. /[pIxaTenbpHas NOBEPXHOCTD.
XKabeproe u nérounoe npixanue. J[pIxaHne MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUSl JIETKUX TO3BOHOYHBIX JKMBOTHBIX.
JlpixaTenpHass cucTeMa 4YesnoBeKa. MeXaHu3M BEHTWIALUU JETKUX Yy MTHL] U
MJIeKONUTaroOmuX. Perynsius apixanus. JlpixaTeabHble 00bEMBI.

TpaHcOpT BEIIECTB Y OpPraHU3MOB. TpPAHCIIOPTHBIE CHUCTEMBI PACTEHHUM.
Tpancopt BemecTB y JKHMBOTHbIX. KpoBeHOCHas cucrema W €€ Oprasbl.
KpoBeHocnasi cucrtemMa TMO3BOHOYHBIX KUBOTHBIX M uyenoBeka. Cepaile,
KPOBEHOCHBIE COCYIbI M KpoBb. Kpyrm kpoBooOpamieHus. OBONIOLHOHHBIC
YCJIOKHEHUSI CTPOEHUS KPOBEHOCHOW CUCTEMBbI IMO3BOHOYHBIX JKUBOTHBIX. Pabota
cepaua u €€ peryismus.

Brigenenne y opranusmoB. Beigenenue y pacteHuid. Beigenenue y
KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opranbel BeiaeneHus. DOuibrpanus,



CeKkpenusi U 00paTHOE BCACHIBAHUE KAK MEXaHU3Mbl PaOOThl OPIaHOB BBIJEICHUS.
CBs3b MOJIOCTH TENIa C KPOBEHOCHOW M BBIACIMTENIBHON cucTeMamMu. Beinenenue y
MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHne u QpyHKIHMOHHPOBAHUE
He(pona. OOpazoBaHHE MOYM Yy YETIOBEKA.

3amuTa y OpraHu3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. CHOpbI
OakTepuii M LUCTHI MNPOCTEHIIMX. 3alUTa y MHOTOKJIETOYHBIX pACTEHUH.
Kyrtukyna. CpeacTsa macCUBHON U XUMUYECKOW 3a1UThI. DUTOHITUIBI.

3amMTa y MHOTOKIETOYHBIX JKABOTHBIX. IIOKpOBBI M KX NpPOWU3BOIHBIE.
3ammura opraHu3Ma ot OosesHeil. UMMmyHHas cuctema uenoBeka. KiieTouHbI U
IYMOpPaJIbHBIH UMMYHHUTET. Bpokn€HHbIA W TpUOOPETEHHBIN crenupuyecKuit
UMMYHHUTET. Teopusi KJIOHaNbHO-celeKTUBHOro ummyHutera (I Opnux, ®. M.
bepuer, C. Tonerasa). BocnianurenbHble OTBETHI OpraHu3MoB. Poib BpoKIEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

PazgpaxxumocTs ¥ peryndanuss |y  OprauusMmoB. Pazapaxumocts y
OIHOKJIETOYHBIX OpraHu3mMoB. Takcucel. PazgpaxumocTs U perynauus Yy
pacteHuil. PocToBbIE BellleCTBA U UX 3HAYCHHE.

HepBhast cucrema u pedrekTopHas peryisius y >KUBOTHbIX. HepBHas
cucTeMa M €€ OTIEeNbl. DBOJIOLUOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OTAENbI TOJOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Pediexc u
pednexropHas nyra. be3ycioBHbIe U YCI0BHBIE pedIIEKCHI.

['ymopasibHas peryssanus U SHAOKPUHHAs CUCTEMA >KMBOTHBIX U 4YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBI M HMX TOPMOHBI. JIeHCTBHE TOPMOHOB.
B3aumocBs3p HEpBHOW U SHIOKPUHHOM cucteM. [‘unoramamo-runoduszapHas
cucrema.

JdemMoHcTpauuu

[Toptper: U. I1. I1aBnos.

Tabmuuet 1 cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHbBIE
Bogopociny, «bakrtepum», «lIpocteiimmue», «OpraHbl IBETKOBBIX PACTEHUI»,
«CuctemMbl  OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHue
HacekoMbIx», «Tkanu pacrenuit», «KopHeBble cuctemb», «CTpoeHue credisi»,
«CTpoeHue JuCTOBOM IIacTUHKW», «TKaHUW >KUBOTHBIX», «CKEJNET 4eIoBEeKay,
«IIumeBapurensHas  cucreMa», «KpoBeHocHas cuctema», «/lpixarenapHas
CUCTEMAY, «HepsHas CUCTEMAY, «Koxay, «MpImieyHas CHUCTEMA,
«BplienuTenbHas cuctema», «OHIOKpUHHAsA cucteMa», «CTpOEHHE MBILILBDY,
«AMMyHUTETY, «Kumeunomnonoctueley,  «Cxema MUTaHUSI ~ PaCTCHUI,
«KpoBeHOCHBIE CUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpO€HHE THAPBD,
«CtpoeHue miaHapun», «BHyTpeHHee cTpoeHHe H0KIeBOro uepss», «HepBHas
cuctema poio», «HepBHas cucrema  garymkm», «HepBHag  cucrema
npecMbikaronuxcs»,  «HepBHags  cucrema  nrtuny,  «HepBHas — cuctema
MiekonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MUKpOIpenapaThl OJHOKICTOYHBIX
OpraHW3MOB, MUKpOIpENnapaTbl TKaHEW, pPaKOBUHBI MOJUIFOCKOB, KOJUICKI[UU
HAaCEKOMBIX, WIJIOKOXHX, YKUBBIE AK3EMIUIAPbl KOMHATHBIX pACTeHUM, repOapuu
pacTeHUl pa3HBIX OTHENOB, BIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
0o0opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOT'O ¥ BO3YIIIHOTO MUTAHUS PACTCHUH,
pacuierieHrs Kpaxmaia u OelKoB Moj AeicTBreM (GepMEeHTOB, 000pYIOBaHUE IS
J€MOHCTPALMH OIIBITOB 10 M3MEPEHUIO KUZHEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JIbIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IUYHbIX KUBOTHBIX.

JlaGoparopHasi padora «3yueHune TKaHel pacTEeHUI».

JlaboparopHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGopaTropHasi padora «/3yueHue OpraHoB LIBETKOBOTO PACTCHUS.

Tema 10. PazmHoKeHHe H pa3BUTHE OPraHU3MOB

@dopMbl pa3MHOXKEHHUsI OpraHU3MOB: Oecrosoe (BKIIOYas BEreTaTMBHOE) U
nojioBoe. Buael  Oecrnonoro  pa3MHOXKEHHUS: MOYKOBaHUE,  CIOPYJISAIUS,
dbparmeHTanus, KIOHUPOBAHUE.

[TonoBoe paszmuHoxkeHue. [lomoBbie KneTku, wiau ramethl. Meito3. Craauu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornueckuii cMbICi
Melo3a W TMOJOBOro Imporecca. Meilo3 M €ero MecTo B JKM3HEHHOM IUKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y *KuBOTHbIX. [1010BBIE KENE3bI.
OO6pazoBaHue U pa3BUTHE MOJOBHIX KIeTOK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE SKUBOTHBIX. CIOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOPHUOIOTHUS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgoeenez — 00Ha U3 21A8HBIX NPOOIEM IMOPUOTOSUU.
Konyenyusi mopgocenos u mooeru mopgoeenesa. Cranuum >MOpUOTEHE3A
KUBOTHBIX (Ha mpumepe Jsarymku). Jpobmenme. Tumbl  apoOieHus.
llemepmunuposannoe u HedepmunuposanHoe Opobaenue. bnacmyna, munol
onacmyn. OCOOCHHOCTH NPOOJICHUS MJICKOIMMTAIOMINX. 3apOBIIICBhIC JIMCTKU
(ractpynsinusi). 3aKkiiaika OPraHoB U TKaHEW U3 3apOJbIIIEBbIX JUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbiiia (dMOpUOHANbHAA WHIYKIUA).
3aknajgka TUIaHAa CTPOCHHMS KUBOTHOTO KaK  pe3yJbTaT HEpPaAPXUUYECKHUX
B3aUMOJICUCTBUII TE€HOB. BiusHMEe Ha >SMOPHUOHAIBHOE PA3BUTHE PA3THUUYHBIX
(aKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbubld nepuon. IIpsimoe u
HempsiMoe pa3Butue. PaszButue ¢ meraMopdo3oM y O€ClO3BOHOYHBIX U
MMO3BOHOYHBIX KWBOTHBIX. bHoOJOrMYeckoe 3HaYE€HHE MPSIMOTO U HEHPSIMOTO
pa3BUTHUA, UX PACHPOCTpaHEHUE B MpUpOAE. THUIbl pocTa >KUBOTHBIX. DakTopbl
pEryJsiliii pOCTa KUBOTHBIX U YesioBeKa. CTaguu MOCTIMOPUOHAIIBHOTO Pa3BUTHS



y ’KMBOTHBIX U 4esioBeKa. [leproael oHTOreHe3a yenoseka. CTapeHne U CMEPTh Kak
OMOJOrnYeCKUe MPOLECCHI.

Pa3mHoxxeHue u pa3Butue pacteHuil. 'ametodur u cnopodur. Meiio3 B
KU3HEHHOM 1MKJIe pacteHuil. (OOpa3oBaHue cmnop B IIpoliecce Meiio3sa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE M PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3Mbl pEeryyisiliii OHTOT€HE3a Y PACTEHUHN U KUBOTHBIX.

JdemoHcTpanuu

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

Tabmuupl u cxembl: «BereratuBHoe pasmMHOXeHHE», «Tumbl Oecrnonoro
pPa3MHOXKEHUA», «Pa3MHOXKEHUE XJIAMHUJIOMOHAIb», «Pa3MHOKXEHUE 3BIJICHBI»,
«Pa3mMHOXeHue runpe», «Meio3», «Xpomocomel», «l'amerorenes», «CtpoeHue
ANIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaauu OHTOreHes3ayn, «lIpsamoe u
HempsiMoe pa3BuTue», «Pa3zBuTue wMmalickoro xyka», «Pa3zBuTue capaHumy,
«Pa3Butne nArymkmn», «JIBoHHOE OIJIOAOTBOPEHHUE Yy IIBETKOBBIX PACTCHUII»,
«CTpoeHHE CeMSH OJHOJOJIBHBIX U JBYAOJIBHBIX PAacCTeHHI», «KM3HEHHBIN LUK
MOPCKOM  KamycThbl», <« KWM3HEHHBIM LUKI MXxa», <«OKH3HEHHBIM UK
NANOPOTHHUKAY, « KM3HEHHBIN [IUKI COCHBD».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMIpENapaThl SUIEKIETOK |
CIIEpMAaTO30M0B, MOAENb «L MK pa3BUTHUS JIATYILIKNY.

JlabopaTopHas padora «/3yueHnue CTpOeHHUs MOJOBBIX KIETOK Ha TOTOBBIX
MUKpOITpEnapaTaxy.

IIpakTuyeckass padora «BrpIsiBICHHE NPU3HAKOB CXOJCTBA 3apOJBIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas padora «CrpoeHHE OpraHoB pa3MHOKEHHUS BBICIINX
PACTEHHUIN.

Tema 11. I'eHeTMka — Hayka O HACJIEICTBEHHOCTH ¥ HM3MEHYHMBOCTH
OPraHu3MoOB

Hctopust craHOBIEHHUS W pa3BUTHUS TEHETHKM Kak Hayku. PaGoter I
Menpens, I'. ne ®@pusa, T. Moprana. Poib OTe4eCTBEHHBIX YYEHBIX B Pa3BUTHH
renetuku. Pa6otel H. K. KonbiroBa, H. M. BaBunioBa, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbIE TEHETUYECKHUE MOHATHUS U CUMBOJIbL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJuieJIbHbIE TE€HbI, AJIbTEPHATUBHBIC MPU3HAKH, JIOMUHAHTHBIA M PELIECCUBHBIN
MpU3HAK, TOMO3UTOTa, TETEPO3UT0Ta, YHCTAS JIMHUSI, THOPHUIBI, TEHOTHIT, ()EHOTHII.
OCHOBHBIE ~ METOABI  TE€HETUKH: TUOPUAOJIOTUYECKUN,  ITUTOJIOTHUECKUH,
MOJIEKYJIIPHO-TEHETUYECKU .

JdemMoHcTpanuu



Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basuiios, A. H. benoszepckuii, I'. [I. Kapneuenko, 0. A. ®uwimmunuenko, H. B.
TumodeeB-PecoBckmii.

Tabnuiibl U cxembl: «MeToIbl TeHETUKUY, «CXEMBbI CKPEIIUBAHUSD.

JlabopaTtopnas pabora «Jlpo3oduna Kak OOBEKT TE€HETHUYECKUX
HCCIIEIOBAHUI».

Tema 12. 3akoHOMEepPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii  3akoH Mengens — 3aKoH
eauHooOpasusi rTuOpu0B nepBoro nokojenus. [IpaBuino nomunupoBanus. Bropoi
3akOH MeHaenss — 3aKOH paclleluieHusl Mpu3HakoB. L[luTosornueckue OCHOBBI
MOHOTHOPHUIHOTO CKpeIIuBaHusl. [ umore3a YMCTOTHI TamMer.

AHanuzupyrouiee ckpenupanue. [I[poMexxyTouHbIA XapakTep HAClIeI0BAHUS.
Pacmiennenre npu3HakoB MPU HEMOJIHOM JTIOMUHUPOBAHUH.

JuruOpuaHoe ckpeuuBanue. TpeTuil 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HAcJEJOBaHUsA  MPU3HAKOB. [{uTonoruueckue  OCHOBBI  JUTHOPHUIHOTO
CKpEIIMBAHUS.

CuemnienHoe HacienoBanue npusHakoB. Pabotet T. Moprana. CuensieHHoe
HacJieIoOBaHWE T'E€HOB, HAPYILICHUE CLEIUICHUS MEXAy TIeHamMu. XPOMOCOMHas
TEOpUsl HACJIEACTBEHHOCTH.

I'eneTuka nosa. XpoMOCOMHBIN MEXAHU3M OINPENIENEHUS M0J1a. AyTOCOMBI U
IIOJIOBBIE XpOMOCOMBI. ['OMOraMeTHslii U rereporaMeTHbii noi. ['eHeTnyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C IIOJIOM.

I'enorun kak uenoctHas cucrema. [lnerorponus — MHOKECTBEHHOE JIEUCTBUE
rega. MHOXECTBEHHBIM aIeIu3M. Bs3anMoaelcTBUEe HeaJUIeJIbHBIX TI'€HOB.
KomniementaprocTs. Onucrtas. [lonumepusi.

['eHeTHUEeCKHI KOHTPOJIb Pa3BUTHUA PACTCHUM, >KUBOTHBIX W YEJIOBEKA, a
Takke (HU3MOJIOTHMUECKHX IMPOIECCOB, IMOBEIECHUS M KOTHUTUBHBIX (PYHKIIUH.
['eneTnueckre MeXaHU3Mbl CUMOUOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUSA «XO35TUH
— Tapa3uT» U «XO3UH — MHKpoOOHOM». ['€eHEeTHYeCKHe acheKThl KOHTPOIS |
M3MEHEHHS HACJIeICTBEHHON WH(OPMAITUU B TTIOKOJICHUAX KJIETOK U OPraHNU3MOB.

JdemMoHcTpauuu

[Toptpetsr: I'. Mennens, T. Mopras.

Tabnuter u cxemsr: «IlepBbIit 1 BTOpOit 3akoHBI MeHaenss», « TpeTuil 3akoH
Mengaens», «AHanu3upyrollee ckpemuBanuey», «HemnomHoe aoMuHMpOBaHUEY,
«CreTUieHHOe  HACIIeZIOBaHWE TIPU3HAKOB Yy Jpo3oduiiby, «['eHeThka Tmoay,
«Kapuotun denoBeka», «Kapwotun gpozodpunsry, «Kapuotunm  mOTHIBD,
«MHOXeCTBEHHbIN aJlJIeIN3M», «B3auMo1eiCTBUE TCHOBY.

O6GopynoBanue: MoJenb JUisl JEMOHCTpAallMM 3aKOHOB  €MHO00pa3us
rUOpUIOB TIEPBOTO TOKOJEHUST M paCUISIUICHUS NPU3HAKOB, MOJENb IS
JEMOHCTPAlMA 3aKOHA HE3aBUCMMOIO HACJIENOBAaHHUS NPU3HAKOB, MOJEIb JJIs



JEMOHCTPAllMd CLEIUIEHHOTO HACJIEJOBAaHUS MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MHUKporpenapart: «J[po3odumar.

IIpakTuueckass padora «l3ydeHune pe3ynbTaTOB  MOHOTHOPHUIHOTO
CKpEIIUBAaHUS Y APO30(PUITBD».

IIpakTnueckas  paGora  «M3yueHue  pe3ynabTaTOB  JAUTHOPHUIHOTO
CKpEIIMBaHUS Y APO30(PUITBDY.

Tema 13. 3akoHOMepPHOCTH U3MEHYHBOCTH

B3aumopeiictBue reHoTuna W cpenbl mpu  GopmupoBaHuU (peHOTHNA.
N3menunBocTh npu3HakoB. KauecTBEHHbIE M KOJIMYECTBEHHBIE MpPU3HAKU. Bujbl
W3MEHUYHUBOCTHU: HEHACIICICTBEHHAsI U HACJICICTBEHHAS.

MopaudukanuonHass HW3MEHYMBOCTh. Ponb  cpeapl B GOpMUPOBAHUM
Moau(pUKAITMOHHON M3MeHUMBOCTU. HopMma peaknuum npusHaka. BapuanumoHHBIN
psin u BapuanuonHas kpuBas (B. Horanncen). CoiicTBa MoauduUKanmoHHON
WU3MEHYUBOCTH.

I'enoTunuueckass U3BMEHYMBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHYMBOCTH.
Bupl reHOTUTMYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTaIllMOHHASI.

KomOunaTuBHasT M3MEHYMBOCTH. Meio3 W TIOJOBOM MpoIecC — OCHOBA
KOMOWHATHBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHYUBOCTU B CO3/ITaHUM
TreHEeTHYECKOro pa3HO00pa3us B mpeiesax OJHOro BUAA.

MyTtanmonHass HM3MEHYMBOCTb. BuIbl MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYLUUMPOBAaHHbIE MyTauuu. SnepHble U
qUTOIUIa3MaTH4ecKue MyTanuu. CoMaTHYecKHE U MOJ0Bble MyTanuu. [IpuyunHbI
BO3HUKHOBEHUsI MyTauuMi. MyrtareHsl M UX BIMSHAE€ Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpolecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacnencTBeHHo u3MeHunBoctu (H.M. BaBuion). BHesaepHas HM3MEHUYMBOCTH U
HACJIEACTBEHHOCT.

Onuecenemuxa U SNUSEHOMUKA, PpOJb  ONUSEHEMUYECKUX Qakmopos 8
HACNe008aHUU U USMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMO8.

JdemMoHcTpauuu

[Toptpetsr: I'. ne ®pu3s, B. Noranncen, H. Y. BaBunos.

Tabmmplr w  cxembl: «Buael  u3MmeHumBOCTHY, «MonudukanroHHas
U3MEHYHBOCTHY, «KombOuHaTuBHas U3MEHYHBOCTHY, «Meiio3»,
«OmnomoTBopeHuey, «I eHeTnueckre 3a00JeBaHUS YeIOBEKay, «BUIbI MyTauiiy.

O6opynoBaHue: KUBbIE U repOapHbIE YK3EMIUIIPhl KOMHATHBIX PAaCTCHUM,
pucysku (pororpadun) KUBOTHBIX C PA3TMYHBIMU BUAAMU N3MEHYHBOCTH.

JlaGopaTopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON W3MEHYMBOCTH. [locTpoeHue BapHaIllMOHHOTO psAna u
BAPHUALMOHHOW KPUBOIN».

IIpakTuueckas paGora ««Myrtauuu y gapo3oduibl (HA TOTOBBIX
MHUKpOIIpenaparax).

Tema 14. 'eHeTH KA Yel0BeKa



Kapuorun uyenoeka. MexayHapoaHas NporpaMMa HCCIEAOBAaHHS T€HOMA
yejaoBeKa.  MeToapl  M3YyYeHHMSl TEHETHKHM  YEJOBEKa: TIeHEaJOTrHMYeCcKuil,
OJIM3HEIOBBIH, LIUTOrCHETUYCCKM U, MOMYJIALMOHHO-CTATUCTUYECKUM,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemMenHoe ONpPEACICHUE TEHOTHUIA!
MOJTHOT€HOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[1I1P-ananu3a. HacneacTBeHHbIE 3a00JIeBaHUS YeJIOBEeKa. [ eHHbIE U XPOMOCOMHBIE
OoJie3HU 4YesloBeKa. boyie3HW ¢ HACJIEACTBEHHOW MPeapacioyioKEHHOCTHIO.
3HaYeHUE MEIUIMHCKONW T'€HETUKU B MPEIOTBPALICHUU U JIEYEHWHU T€HETUYECKUX
3a00JieBaHUi 4YesloBeKa. MeauKo-TeHeTUUeCKOe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIEeTKU. [IOHATHE «T€HETUYECKOTO Ipy3a». DTHYECKUE ACHEKThl MCCIEJOBAHUN B
00J1acT peJaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckne ¢akTOpbl TOBBINICHHONW YYBCTBUTEIBHOCTH YeJOBEKa K
bU3UYECKOMY U XUMHUYECKOMY 3arpsi3HEHUIO OKpY Karolie cpenbl. ['eHeTnueckas
PEAPACIIONONKEHHOCTh YEJIOBEKA K MaTOJIOTHUSIM.

JdemoHcTpanuu

Tabmunpr u cxemsl: «Kapuotun yenoBekay, «MeToabl U3yUeHUS TEHETUKU
4esoBekay, «I eHeTrnueckre 3a00JIeBaHuUs YETIOBEKAY.

IIpakTuyeckas padora «CocTaBlIeHUE U aHAIU3 POIOCTIOBHON.

Tema 15. Cesexkuusi OpraHu3MoB

JlomecTuKamusi MU CEJICKUUA. 3apOKICHUE CEIEKIMH W JOMECTUKALMU.
Yuyenne H. W. BasunoBa o IleHTpax MNpoOUCXOXKICHUS H MHOT000pa3us
KyJIbTYPHBIX pacTeHHil. Poib CeNeKIuu B CO3[IaHMHM COPTOB PACTEHUN M TOPOL
#uBOTHbIX. CopT, mNOpoaa, MMTaMM. 3aKOH TOMOJIOTUYECKHX PSAJIOB B
HaciaenacTtBeHHon wum3MenumBocth H. WM. BasumoBa, ero 3HaueHue s
CEJICKIIMOHHON PabOTHI.

Metoasl ceneKImoHHOW paboThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIM U
VHIUBHUAYaIbHBIM. DTarsl KOMOMHAIIMOHHON CCJICKIIHU. HcnbiTanue
MpoU3BOAUTENEH MO TOTOMCTBY. OTOOp MO TEHOTHUNY C TIOMOIIBIO OICHKU
¢dbeHnoTHma MOTOMCTBa M OTOOP O TEHOTUITY ¢ momoIbio aHammza J{HK.

HckyccTBeHHBIM ~ MyTareHe3  Kak  METOJl  CEJICKIMOHHOW  paboThI.
PannanoOHHBIN U XUMUYECKU MYTAareHe3 Kak UCTOYHUK MyTalHUil y KyJbTYPHBIX
¢opm opranusmoB. lcmonp3oBaHHE TEHOMHOTO PEIAKTUPOBAHUS W METO/IOB
pekomOuHanTHEIX JJHK a1st monmydyeHust ncxoaHoro mMatepuana sl CENeKIHH.

[Tonyuenue MTOJTUIIJIOUJIOB. BnyTtpuBuaosas ruOpUIn3aLIMSL.
brnuskopoacTBeHHOE — CKpemmBaHWEe, WM WHOpuAWHT.  HepomctBenHoe
CKpemuBaHue, win aytopuauHr. ['erepo3uc u ero mpuuuHbl. Vcmonp3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuausanus. [Ipeomonenne Oecrionus
MEKBHUIOBBIX THOPUAOB. JJOCTHIKEHUS CENIEKIIUU PACTEHUN U )KUBOTHBIX. «3e1EHas
DeBONIOYUAY.

CoxpaHeHue U U3YyYECHHE T'C€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U
UX JUKAX  poAMYedl i1 CO3JaHusd  HOBBIX COPTOB U THOpPHUIIOB



CEIbCKOXO3AMCTBEHHBIX  KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2EHeMUYECKUMU Pecypcamu CeabCKOXO3AUCMBEHHBIX U NPOMbBICIOBIX HCUBOMHBIX
8 Yesax YIyUuleHUus Cyuecmsayioumux u co30aHus Ho8blx NOpoo, JUHUL U KPOCCO8, 8
MOM uHucie ¢ HpUMEHEHUeM COBPEMEHHbIX Memo008 HAYYHbLIX UCCIe008aHUl,
nepeodosuvix uoeti U nepcneKmueHbX MmexHoI02UlL.

JdemoHcTpanuu

[loptpersi: H. 1. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, II. IL
JIykpanenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuipl u cxeMbl: «L{eHTpBbI TPOUCXOKACHUS U MHOTO00pa3Us KyJIbTYPHBIX
pacTeHuit», «3aKOH TOMOJIOTUYECKUX PSIOB B HACIEICTBEHHON M3MEHUYHMBOCTHY,
«Metoasl cenekuny, «Otnanénnas rudbpuauzanus», «MyTtareHesy.

JlabopaTopHas padora «3yueHrue cOpTOB KyJIbTYPHBIX PACTEHUIN U MTOPOJ
JOMAIITHUX KUBOTHBIX).

JlaGopaTtopHasi padora «/3yueHrue METOIOB CEJIEKIIMU PACTEHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHUIN».

Ikekypeusi «OCHOBHBIE METOAbI U JOCTHKEHUS CEJICKIIMU PACTCHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMUCIIBITATEIbHBIA  YYaCTOK, B TEIUIMYHOE XO3AMCTBO, B JIabOpaTOpHIO
arpOyHUBEPCUTETA WJIK HAYYHOTO LICHTPA)».

Tema 16. BuorexHo0rusi U CHHTETHYECKAsI OMOJIOTUSA

OOBEKThI, MCHOJb3yeMble B OMOTEXHOJIOTHH, — KIETOYHbIE M TKAHEBBIC
KYJbTYpHI, MUKpPOOPTraHU3MBl, 170:4 XapaKTEPUCTHUKA. TpanumonHas
OMOTEXHOJOTHA:  XJIeOOMeueHne, TMOIyYeHHUEe KHUCIOMOJIOYHBIX  IMPOJIYKTOB,
BuHOAeNMe. Mukpobuonorndeckuii cuHTe3. OOBEKTHI MHUKPOOMOIOTUYECKHUX
TexHojorui. [Ipon3BoacTBo 6enKa, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEXHOJOTMl U MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C ILIE€JIbIO MOJIYYEHUS] OPTaHU3MOB U X KOMIIOHEHTOB,
coJiep KalluX He BCTPEUAIONINECs B MPUPOJIe OMOCUHTETUYECKHE Ty TH.

Knerounas unxenepus. Meroapl KyJbTypbl KIETOK W TKaHEW PacCTCHUH U
KUBOTHBIX. Kpuobanku. Comarudeckas THOpuUAu3aUS W COMATUYECKUN
smOpuoreHe3. lcmonap30BaHWE TarIOWAOB B CEJNEKIUMU pacTeHuid. [lonyuenue
MOHOKNIOHANbHBIX anmumen. HMcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATLHBIX
anmumen 6 meouyune. VICKYyCCTBEHHOE OIUIOJOTBOPEHHE. PeKOHCTpYyKUHUs
SMUEKJIETOK U KJIOHUPOBAaHHME >KMBOTHBIX. METOJ TpaHCIUIAaHTALMU SIAEP KIIETOK.
Texnonocuu 0300po6eHus, KYIbMUSUPOBAHUSL U  MUKPOKIOHAILHO20
DA3MHONCEHUS CENIbCKOXO3AUCTNBEHHBIX KYAbIMYP.

XpoMOCOMHasi W Te€HHasg WHXeHepus. VCKycCTBEHHBI CHHTE3 TIeHa U
koHcTpyupoBanue pekomOouHaHTHbIX JIHK. Co30anue mpanceennvix opeanuzmos.
JlocTvKeHUsT UM MEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOW  HMHXEHEPHH.
DKOJIOTMYECKHUE U ATUUYECKHE NMPOOJIEMbl TEHHOW WHKEHEPUH.



Menuuunckue 6uorexnonoruu. [loctrenomuas nugposas meauuuna. [1LP-
JIUarHocTuka. MeTaOoJIOMHBINM aHaNW3, TEHOIEHTPUYECKUM aHaIu3 MpoTeoMa
YeJIOBEKa JUI OLEHKH COCTOSIHUSA €ro 340poBbs. McIonb30BaHME CTBOJIOBBIX
kineTtok. TapretHas Tepanus paka. 3D-Ouommxkenepus g pa3pabOTKH
(yHITaMEHTaJbHbIX OCHOB MEAMIIMHCKUX TEXHOJIOTHM, CO3JaHHUs KOMILIEKCHBIX
TKaHEN CcOYeTaHUEM TEXHOJOTHMN TPEXMEPHOTO OUONPUHTUHIrAa U ckaddoaauHra
JUISL PELIEHUS 3a/1a4 IEPCOHAIU3UPOBAHHON MEIULIMHEI.

CozniaHve BEKTOPHBIX BaKIMH C LEJIbI0 oOecredeHus: KOMOMHUPOBAHHOM
3amuThl OoT Bo3Oyautened OPBU, ycTaHoBiieHHE MOJIEKYJISPHBIX MEXaHHU3MOB
¢ynxumonupoBanust PHK-cogepskanmx BUPYCOB, BBI3bIBAIOLINX O0COOO OMAacHbIE
3a00J1eBaHUS YEJIOBEKA U KUBOTHBIX.

JdemoHcTpanuu

Tabnuue! u cxemsbl: «Mcnoiap30BaHre MUKPOOPTAaHU3MOB B MPOMBIIIJIEHHOM
IpPOU3BOACTBE», «KiieTouHas nHKEeHepHs», «[ €eHHas HHKEHEPUSI».

JlaGopaTopHas padora «/3yueHue 00beKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llomyuyeHre MOTOYHOKUCIIBIX TPOTYKTOBY.

JKcKkypenst «bHOTEXHONOTHS — BaKHEWIIAsg MPOU3BOJAWTEIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

ConeprxkaHne IporpaMMsl, BBIIEIEHHOE KYPCUBOM, HE BXOIHUT B IPOBEPKY
rocyJaapcTBeHHoOM utoroBoit arrectanuu (I'MA).

ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BNOJIOI'MA HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBAaHUA K peE3ylbTaTaM OCBOCHHUS
oOydJaromuMHCsT TPOTpaMM CpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHBIC,
MeTarpeJIMETHbIC U TIPEIMETHEIE.

B cTpykType NTMYHOCTHBIX PE3yJbTaTOB OCBOCHUS IIPOTPaMMbI MO OUOIOTHH
BBIJICJICHBI CIIEYIOIMINE COCTABIISIIONINE: OCO3HAHME OOYYaIONIUMUCS POCCUHUCKON
IPaXXKJaHCKON WIEHTUYHOCTU — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOONPEACIICHUI0, Haluuyue momusayuu K OOyYECHHUIO  OHOJIOTHH,
yeleHanpasienHoe pazsumue BHYTPEHHUX YOEKICHUN JMYHOCTH Ha OCHOBE
KITFOUEBBIX I[CHHOCTEH M HMCTOPUYECKUX TPATUIUNA Pa3BUTHS OHOJOTHYECKOTO
3HAHUSI, 20MOBHOCMb U CHOCOOHOCMb O0YUYAIOIINXCSI PYKOBOJCTBOBATHCSA B CBOCH
JESTENHPHOCTH IIEHHOCTHO-CMBICIIOBBIMUA  yCTAHOBKaMH, TPUCYIIAMH CHCTEME
Ouonornyeckoro  oOpa3OBaHMS, HaAUuue  NPABOCO3HAHUS  SKOJIOTHMYECKOU
KYJIBTYPbI, CHOCOOHOCIMU cmMasums eI U CTPOUTD KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPaAMMBbI TIO OHMOJIOTHH JOCTUTAIOTCS
B CIMHCTBE Yy4eOHOW ¥ BOCIHUTATEIBHON JEATETHPHOCTH B COOTBETCTBHUH C



TPaAULIMOHHBIMUA POCCUUCKUMU COLMOKYJIBTYPHBIMU, ICTOPUYECKUMHU U JYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU U HOpPMaMu
MOBEJICHUSI U CHOCOOCTBYIOT MpOIleccaM CaMOTO3HAHUS, CaMOBOCIIMTAHUS H
CaMOpAa3BUTHS, PA3BUTHUS BHYTPEHHEH MO3UIMUA JIMYHOCTH, MATPUOTU3MA U
YBAKEHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPYJa U CTaplIeMy MOKOJICHUIO,
B3aMMHOI'0 YBA)XKCHUS, OEpPEKHOTO OTHOILIECHUS K KYJIbTYPHOMY HACIEIUIO H
TpaJIuUYsIM MHOTOHAalIMOHAIILHOTO Hapoaa Poccuiickont denepauuu, Ipupoie u
OKPYKAIOIIEN CpELE.

JInuHOCTHBIE pE3yNbTaThl OCBOCHUA ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITOCOOHOCTh O0YYAIONIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW MO3UIUEH JUYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIIMN, TIO3UTHUBHBIX BHYTPEHHHX  YyOEXIEHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHHUE KUZHECHHOTO
ONbITa M OMbITA JIESITEILHOCTH B MPOILIECCE peaii3allMi OCHOBHBIX HaIlpaBJICHUM
BOCIUTATEILHOU ESATEIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaskIaHCKOT0 BOCTIMTAHMSA:

c(hOpMUPOBAHHOCTD IPAXKIAHCKOW MO3ULIMHN 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJICHA POCCUUCKOTO OOIIECTRA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON JEATEIbHOCTH IMIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEUICHUH Y4YEOHBIX M MO3HABATEJIBHBIX 3a7a4, BBHITOJIHEHHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OMpPENEsATh COOCTBEHHYIO TIO3WUIIMIO 110 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KM3HU U OOBSICHATH €€;

YMEHHE yUYUTHIBATh B CBOMX JEUCTBHUIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH C Pa3HBIMHU YOSKJACHHUSIMU, KyJIbTYPHBIMUA LIEHHOCTSIMHU U
COLMAJIBHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUSA
y4eOHBIX, TO3HABAaTEIbHBIX H HCCIENOBATEIbCKUX 3a7a4, YBaKHUTEIHHOTO
OTHONICHWS K MHEHHIO OIMOHEHTOB MpU OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJICPIKAHMUS;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU JIEATEIIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHNS

c(hopMUPOBAaHHOCTH POCCUNCKOM TrPaXJIaHCKOMN WJICHTUYHOCTH,
MaTpUOTH3Ma, YBAXKEHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH IIEpE]
Ponunoil, ropmoctu 3a cBOW Kpai, CBOWO PoawHy, CBOM S3BIK M KYJIBTYDY,
MPOIUIOE U HACTOALIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACIIEAUIO U NAMSITHUKAM MPUPOIBI,
OOCTHMKEHUSIM Poccrun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/IE;



CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUMCKHX YYEHBIX B CTAHOBJIEHHE M
pa3BuTHe OWMOJIOTHM, TOHUMAHUS 3HAYCHUS OWOJOTUU B TO3HAHUU 3aKOHOB
MIPUPO/JIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujeiHas yOexIEHHOCTb, TOTOBHOCTh K CIIy>)KeHHIO U 3ammure OTedecTsa,
OTBETCTBEHHOCTb 32 €T0 CyAb0Yy;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

OCO3HaHHUE JTYXOBHBIX LIEHHOCTEN POCCUICKOTO HapoJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, STUUECKOTO TTOBEICHHUS;

CIOCOOHOCTh OIICHUBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE peIICHUS,
OPUEHTHPYSCH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJaJa B TIOCTPOCHHE YCTOMYMBOTO OYIYyIIETro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSM, CO3/IaHUI0 CEMbH HA OCHOBE
OCO3HAHHOTO TIPUHSATUS IIEHHOCTEH CEMEHHON JKU3HU B COOTBETCTBUU C
TpaauIusMu Hapo 0B Poccun;

4) 3¢TETHYECKOT0 BOCIIMTAHMUS:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOYAs ICTETUKY ObITa, HAyYHOTO H
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECCTBEHHBIX OTHOIIICHHUI;

MOHUMAHHUE SMOIMOHATIBHOTO BO3ICHCTBUS KUBOW TIPUPOJILI U €€ 1IEHHOCTH;

TOTOBHOCTh K CaMOBBIPAXXEHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMIICHHE
IPOSIBJISTH KaU€CTBA TBOPUECKOM JINUHOCTH;

5) ¢u3uueckoro BocnHUTAHUS, (POPMHUPOBAHUS KYJIbTYPbI 310POBbSI H
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

NOHMMaHWEe U peanu3alus 370poBOro u Oe3omacHoro oOpasa KHU3HU
(3mopoBoe  TUTaHUE, COOJIIOJICHHME TUTMEHWYECKUX TpaBUI U HOPM,
cOaJIaHCUPOBAHHBIM PEXUM 3aHATUM U OT/AbIXa, peryisipHas ¢uznueckas
aKTUBHOCTB), OEpEeKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IICHXUUECKOMY 370POBBIO;

NOHUMAHHUE IIEHHOCTU TMpPaBWI HWHAUBUAYAJbHOTO M  KOJUIEKTUBHOTO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUsX, YTPOXKAIOIIUX 370POBBIO U KU3HHU JIFOJICH;

OCO3HAHUE MOCIEICTBUM M HENPUATUS BPEIHBIX MPUBBIYEK (YMOTpEOICHUs
aJIKOT0JIs1, HAPKOTHUKOB, KypEeHUs );

6) TPy10BOT0 BOCTIMTAHMS

FOTOBHOCTh K TPYyAY, OCO3HAHME IIEHHOCTH MACTEpCTBa, TPYI0I00ueE;

FOTOBHOCTh K AKTUBHOM JESATEIBHOCTH TEXHOJIOTHMYECKOW WM COLMAJIbHOU
HaIpaBJIEHHOCTH, CMIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHATh TAKYyIO JEATEIbHOCTD;

MHTEpEC K pasnuyHbiM cepaMm mpodecCHOHANBHON JESTEIHHOCTH, YMECHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccu U pean30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

FOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHMUIO Ha
MNPOTSHKEHU U BCEU )KU3HU;



7) 3KOJIOrH4€CKOr0 BOCIIMTAHMS

AKOJIOTHYECKH IIEJIeCO00pa3HOe OTHOIICHWE K TMPUPOJIE KAaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYITICCTBOBAHUS;

MOBBIIIICHWE YPOBHS OSKOJOTWYECKOW KYJIBbTYpPBI: TNPUOOpPETEHUE OIbBITa
IUIAHUPOBAHUS TIOCTYIIKOB W OICGHKM WX BO3MOXKHBIX TIOCICACTBUH A
OKPYKAIOIIEN CPEBI;

OCO3HAHHE TJI00aJBHOTO XapakTepa 3KOJOTHUYECKHX MPOoOJIeM H IyTed HX
pEIICHHUS;

CIIOCOOHOCTh HCIIOJIB30BaTh MPUOOpPETacMbIC TPH H3YYCHUH OHOJIOTHH
3HAHMSI W YMCHUS TPU PEIICHUM TPOOJIeM, CBSA3aHHBIX C PaAIMOHAIBLHBIM
NPHUPOJIOIIONIB30BaHNEM  (COOJIIOJICHUE  TPAaBWJI  TOBEJICHUS B MPUPOJIE,
HAIPABJICHHBIX Ha COXPAaHCHHE PAaBHOBECUS B DJKOCHUCTEMAax, OXPaHY BHJIOB,
IKOCUCTEM, OHOChEpHI);

AKTUBHOC HENPHUATHEC JCHCTBUM, TPHUHOCAIIUX Bped  OKPYKAIOIICH
NPHUPOJTHON Cpejie, YMEHHE MPOTHO3MPOBATH HEOJIArONPHUATHBIC 3KOJOTHYECKHE
MOCJICICTBUS MPEAPUHUMAEMbIX ACHCTBHI U MPEIOTBPAIIATh UX;

HAJIMYME Pa3BUTOTO SKOJIOTHUECKOTO MBIIUICHUS, SKOJIOTHYECKOW KYIbTYpHI,
OIbITa JEATEITBHOCTH 9KOJIOTHYCCKOM HAIPaBJICHHOCTH, YMCHHSI
PYKOBOJCTBOBAaThCS MMM B TIO3HABATEIHHOW, KOMMYHUKATHBHON M COLMATBHOMN
MpPaKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUIECKOHN MEATEIHHOCTH YKOJIOTHUECKON
HarpaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 O3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKU M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJIOTE
KyJIbTYP, CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOECTO MECTa B TOJIUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YHTATEIBCKOW KYyJIbTYyphl KaK CpEICTBa
B3aMMOJICHCTBUS MEX/Ty JIFOJIbMU U TIO3HAHUS MUPA;

NOHUMaHue CremupuKkn OWOJIOTMH Kak HayKH, OCO3HaHHWs € poiu B
(GOpMUPOBAHUHU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3MaHHH IICIOCTHOTO
MpeCTaBlICHUs 00 OKPYXAIoleM MHUpPE KaK O €IWHCTBE MPHUPOJIbI, YeIOBEKa U
oOmecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU NpodsieM
COXPaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJOTHUU IS COBPEMEHHOM IMBIIIA3AINN:
oOecrieueHus: HOBOTO YPOBHSI DPAa3BUTHS MEIUIIMHBI, CO3[IaHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTHH, CHOCOOHBIX pEemaTh  PECYpPCHBIE TPOOIEMBI  Pa3BUTHS
YeJIOBEUSCTBA, TIOMCKA MyTeH BBIXOJA M3 IJI00AIBHBIX YKOJOTHYCCKUX MPOOIEM U
oOecrieueHusi  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAllMOHAUTHBHOMY
UCIIOJIb30BAHUIO TPHUPOJIHBIX PECYPCOB M (OPMHUPOBAHWIO HOBBIX CTaHIAPTOB
KHU3HU;

3aMHTEPECOBAHHOCTh B IOJYYCHHH OWOJIOTMYECKUX 3HAHUH B LEJAX
MOBBIIIICHUST  OOIIEH KYJIbTYpPhl, €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH, Kak



COCTaBHOM YacTH (DYHKIIMOHAJIBHON TIpaMOTHOCTU OOydYaromuxcs, GopMHpPyeMOit
IIPU U3YYEHUU OMOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHMS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJIy4daeMble 3HAHMS MJI aHauu3a H
OOBSICHEHHUS SIBIICHUN OKPYKAIOUIEr0 MHUPA U MPOUCXOASIIMX B HEM U3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIE 3aKJIIOUEHHUS Ha OCHOBE HAY4YHBIX (DAKTOB U
MMEIOIIUXCS JaHHBIX C LIeJIbI0 TOJYUYE€HHUSsI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUA IS
pelieHus NpooJieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

OCO3HAHHME ILIEHHOCTH HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
OPOEKTHYIO U UCCIEA0BATENbCKYIO IESITEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

FOTOBHOCTh M  CIHOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HaHUN MO OMOJOTMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHMsI yueOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAauyuMble [ (OpMHpOBaHUS MHUPOBO33PEHUS O0yYaroIIUXCs
MEXIUCIUIUINHAPHbBIE (MEXIpPEeIMETHbIE) OOIIEHAYUHbIE MOHATHUS, OTPAXKAIOLINE
[IEJIOCTHOCTh HAay4YHOM KapTUHBI MHpa U CHEUM(PUKY METOJ0B IO3HAHU,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaXx (BEIIECTBO, HEPIHs, SBJICHHE, IPOLECC,
CUCTEeMa, Hay4yHbId ()aKT, MPUHILMI, TMIIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,

UCCIICJIOBaHNEe,  HAOJIOJIEHWE, HW3MEpPeHHe, OKCIIEPUMEHT U JApYyrue);
YHHUBEpCAJIbHbIC y4eOHbIE JCeHCTBHS (IO3HABaTelIbHBIC, KOMMYHHKATHBHBIC,
PETYJISATUBHBIC), o0OecrieurBaroIne dbopmupoBaHue (b yHKIIMOHAILHOM

IPAMOTHOCTH W  COINHAJIBHOM KOMIETEHIIMH OOYyYaroIIuXcs; CIOCOOHOCTH
o0ydJaromuxcs UCIIOJIb30BaTh OCBOCHHBIC MEXKIUCITUTUTMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHWSI W  YHUBEpCAJIbHbIE Yy4yeOHblE JCHCTBUS B
MMO3HABATEILHOW M COLIMAJIBHOM MPAKTHUKE.

B pesynprare wu3ydeHus OWOIOTMM Ha YpPOBHE CPEIHETO OOIIETO
oOpa3zoBanus y oOydaromerocss OyayT chOpMHpPOBAaHBI TO3HaBaTEIbHBIC
YHUBEpCAIbHBIC YUeOHbIE JEHCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIBHBIC yUeOHBIC
NEUCTBUSI, PETryJISTUBHbIE YHUBEpPCAJIbHbIE Y4yeOHbIE JCHCTBUS, COBMECTHAas
NEeSATEIbHOCTD.

MeranpenMeTHble pe3yJabTaTbl OCBOCHHSI MPOTrpaMMbl CpPEIHEr0 OOIIEero
00pa30BaHus JOJDKHBI OTPAXKATh:

OBaanenne YHHBEpPCAJIbHBIMH yueOHbIMH NMO3HABATEILHBIMH
NefiCTBUSIMU:

1) 6a30BbIe JJOrHYEeCKHeE AeiiCTBHUS:



CaMOCTOATENIBbHO  (OPMYJIMpPOBaTH M AKTyaJIu3UpOBaTh  Mpodiemy,
paccMaTpHBaTh €€ BCECTOPOHHE;

WCIIOJb30BaTh MPU OCBOCHHM 3HAHUW MPUEMBI JOTUYECKOTO MHBIILICHUS
(ananu3a, cuHTE3a, CpaBHEHUSI, Kilaccu(puKaIuu, 0000IIEeHHSs ), pACKPbIBATh CMBICI
OMOJIOTMYECKUX TOHATUN (BBIACIATh UX XapaKTEPHBIC MPU3HAKH, YCTAHABJIMBATH
CBSI3U C IPYTUMHU TOHATHUSIMH);

OTpENeNATh LeNN JACATEIbHOCTH, 3ajaBas MapaMmMeTpbl U KPUTEPUH HX
TOCTHXKEHUS, COOTHOCUTh PE3YJIbTaThl ICSITEIHLHOCTH C TOCTABICHHBIMU LIEISAMU;

UCIIOJIH30BaTh OMOJIOTHYECKUE MOHATHS sl OObSICHEHUs (PAKTOB U SIBIICHUM
KUBOU MIPUPOJIBL;

CTPOUTH JIOTMUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBISABIISITh 3aKOHOMEPHOCTH U TMPOTUBOPEUYHUS B paccMaTPUBAEMbIX
SBJICHUSX, (DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICJIbHBIC cpeacTBa TUTSt npe/ICTaBICHUs
CYILIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TakK€  TMPOTUBOPEYHMM  Pa3HOr0  poja,  BBISIBICHHBIX B Pa3JIMYHBIX
MH(OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaTbiBaTh IJIaH PEIICHUs] MPOOJIEMBbI ¢ YUETOM aHAIN3a MUMEIOIINXCS
MaTepuajIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIESITENBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YyJIbTAaTOB
LESAM, OLIEHUBATh PUCKU MOCIEACTBUMN NI TEIbHOCTH;

KOOPJIMHUPOBATH M  BBIMOJHATH pabOTy B  YCIOBHSIX  peajbHOro,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHUS;

pa3BHUBATh KPEATUBHOE MBIILICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe UCCIIeI0BATEIbCKHE AeCTBUSA:

BJIa/IETh HABbIKAMHU Y4EOHO-HUCCIEA0BATENbCKOM M TPOCKTHOM JESITEIbHOCTH,
HaBBIKAMHU  paspelnieHuss mpoOsieM, CIOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MTOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BAaTh PA3JIMYHbIE BUJbI JEATEIIBHOCTH M0 MOJY4YEHUIO HOBOTO
3HAaHMSI, €r0 HHTEpHpeTalud, MNpeoOpa3OoBaHUI0 W TMPUMEHEHUIO B YYEOHBIX
CUTYallUsSX, B TOM YKCJIE TIPU CO3/IaHUN YI€OHBIX U COIMAIBHBIX MPOEKTOB;

dbopMHUpOBaTH HAYYHBIN THI MBIIUICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMHU;

CTaBUThb U (OPMYNHPOBATH COOCTBEHHBIE 3aJayd B 00pa30BaTElbHOU
NEATENIbHOCTU U dKU3HEHHBIX CUTYaIUIX;

BBISIBJIAT MPUUYMHHO-CJICJACTBEHHbIE CBSI3U U aKTyaJlU3UpoOBaTh 3ajiavy,
BBIJIBUTaTh TUINOTE3Yy €€ peIlIeHHs, HAXOJIUTh apryMEHThI JJIsi J0Ka3aTelibCTBa
CBOMX YTBEPXKJICHUI, 3a/1aBaTh apaMeTPhbl U KPUTEPHUH PEILICHHUS;



aHANMM3UPOBATh TIOJNYYCHHBIC B XOJE PEIICHHWsS 3aJadd  Pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh WX IOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHUTYyallUsM, OIICHUBATh TNPUOOPETEHHBIN OIIBIT,

OCYIIIECTBIIATH IIeTICHANPABICHHBIA MOWCK MEPEeHOca CPEACTB U CIOCOOOB
NercTBUS B MpOo(ecCuOHANBHYIO CPENY;

YMETh MEPEHOCUTH 3HAHUS B IMO3HABATCIBHYIO W MPAKTHYCCKYIO 00JIacTH
KHU3HECATCIIBHOCTH;

YMETh HHTETPUPOBATH 3HAHKS M3 PA3HBIX MPEIMETHBIX 001aCTeH;

BBIJIBUTATh HOBBIC WJCH, NPEAJIaraTh OPUTHHAIBHBIC IMOJIXObI U PEIICHUS,
CTaBUTH IPOOJIEMBI U 33]J1a4H, JIOMyCKAIONNE aTbTCPHATUBHBIC PCIICHHUS.

3) padora ¢ undopmanueii:

OPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX WH(MOpPMAIUHU (TEKCTE YICOHOTO
ocoOusl, HAYYHO-TIONYJSAPHON JUTEpaType, OHOJIOTHMUECKHX CIIOBapsAX U
CIIPaBOYHHKAX, KOMIIBIOTCPHBIX 0a3axX JaHHBIX, B VIHTepHETe), aHaIU3UPOBATh
MHQPOPMAIIMIO Pa3IMYHBIX BUIOB U (DOPM MPEACTABICHUS, KPUTHICCKH OIICHUBATH
e€ JIOCTOBEPHOCTh U HEMTPOTHBOPECUHBOCTD;

(GbOopMyITMpPOBATh 3aMPOCHl U MPUMEHATh Pa3JIMYHBIC METOABI MPHU IOUCKE H
otbope Ouonornueckoit mHGOpPMAIIUU, HEOOXOIUMON ISl BBITIOJIHEHHS y4eOHBIX
3ajad;

npuoOpeTaTh OMBIT HCIOJIB30BAHUS HHPOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTU, COBEPIIEHCTBOBATH KYJIbTYypy aKTUBHOTO UCIIOJIB30BAHUS Pa3TUIHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITETLHO ~ BBIOMpaTh  ONTUMAJBHYIO  (OpMYy  IPEACTABICHUS
ouosorndeckoit nHpopManuu (cxemsbl, rpaduKU, TAarpaMMBbl, TAOJIHIIbI, PUCYHKH
" Ipyroe);

UCTIOJIh30BaTh HAy4YHBIA s3BIK B KadecTBe CpeACTBa Tpu paboTe ¢
Ouonornyeckoil uMHpOpMaNUE: TNPUMEHSTh XUMHUYECKHe, (U3NUECKHEe U
MaTeMaTU4YeCKue 3HaKW W CHUMBOJBI, (popmyibl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U TPeoOpa3oBBIBATH  3HAKOBO-CUMBOJWYECKHE  CPEJNICTBA
HaTJIATHOCTH;

BJIQJI€Th ~ HABBIKAMHM  pACIO3HABaHUS M 3alUTHl  WHGOpMAINH,
nH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OByajieHue YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU JIEHiCTBUAMM:

1) obmenue:

OCYIIECTBIISITh KOMMYHUKAIIMH BO BCeX cepax *KU3HU, aKTHBHO Y4aCTBOBATH
B JMAJIOTE€ WU IHUCKYCCHH TO CYIIECTBY OOCYXTaeMol TeMmbl (yMEHHE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHTEIHHO BBIOTHEHHUS MpeaiaracMou
3a/lau, YYUTHIBATh MHTEPECHI W COTJIACOBAHHOCTH MO3HIMI NPYTUX YYACTHUKOB
JIMajora Uil JUCKYCCHH ),



pacrio3HaBaTh HeBepOajbHbIE CpEICTBAa OOIICHUS, TOHUMATh 3HAYCHUE
COIMAJILHBIX 3HAKOB, TMPEINOCHIJIOK BO3HMKHOBEHHUS KOH(DIMKTHBIX CHTYaIWH,
YMETh CMATYATh KOH(JIMKTHI U BECTH MTEPETOBOPHI;

BJIQJICTh PA3TMYHBIMU CIIOCOOAMH OOIIEHUS W B3aUMOJICUCTBHSI, TTOHUMATh
HaMEPEHUS IPYTUX JIOJEH, MPOSBIATh YBAKUTEILHOEC OTHOIIEHUE K COOCCETHUKY
U B KOPPEKTHO! popme (HopMyaupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUUHO U3JIaraTb CBOKO TOUKY 3PEHUSI C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHasI 1eITeJIbHOCTD:

MOHMMATh M HCIIOIL30BaTh MPEUMYINECTBA KOMaHAHOW W WHAMBUAYaTbHON
paboTHI MPU PEIICHUH OUOJOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMCHECHHS TPYNIOBBIX (OPM B3aUMOACHCTBUS TP PEIICHUU yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJbI COBMECTHBIX IEHCTBUU € YYETOM OOIIHMX
WHTEPECOB U BO3MOXKHOCTEH KaXKJI0TO YieHa KOJIUICKTHUBRA,;

NPUHUMATh IEJM  COBMECTHOW  JCATCIBHOCTH, OPraHW30BBIBATH |
KOOPJUHUPOBATh JICUCTBUS 1O €€ JIOCTH)KCHHWIO: COCTaBIIATH IUIAaH JCHCTBUH,
pacnpenensaTh poJiM ¢ YYETOM MHEHHUM Y4YaCTHUKOB, OOCYXIaTh pPE3yJIbTAaThl
COBMECTHOM paboThI;

OIICHWBAaTh KaueCTBO CBOETO BKJAJa M KaXJOTO yYacCTHHUKA KOMaHJbl B
OOIIMIA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejyiaraTb HOBBIE TIPOEKTHI, OIEHHWBATh UJIAEH C TO3UIMA HOBHU3HBI,
OPUTHHAJILHOCTH, MTPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTpPATErHYeCKOe TIOBEJEHHE B Pa3TUYHBIX
CUTYAITUSX, IPOSIBISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATHBHBIM.

OBJaieHNe YHUBEPCAJbHBIMU PEryJSITHBHBIMU IeiCTBUSIMH:

1) camoopraHu3anus:

UCITOJIH30BaTh OWOJIOTHYECKHE 3HAHUA JUIS BBISIBJICHUS NIPOOJIEM M HUX
pEIICHHS B )KH3HEHHBIX U YUEOHBIX CUTYyAITUSX;

BBIOMpATh HA OCHOBE OHWOJIOTMYECKMX 3HAHWUW IIEJIEBHIE M CMBICIOBBIC
YCTAaHOBKM B CBOUX JIEUCTBUAX M MOCTYIKAaX MO OTHOIICHUIO K JKUBOW MPUPOJE,
CBOEMY 3JIOPOBBIO U 3JI0POBBIO0 OKPYKAIOIIHX;

CaMOCTOSATEIIFHO OCYIIECTBISATh MO3HABATENBHYIO JESTEIIBHOCTD, BBISABIATH
poOIeMBbI, CTaBUTh U (HOPMYTUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEILHOM
JESITETHPHOCTH U )KU3HCHHBIX CUTYAIUsX;

CaMOCTOSITETTbHO  COCTABJIATh IUTAH PEIICHHUS TPOOTeMBbl C  Y4ETOM
HMMEIOIIMNXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTCHUH;

JaBaTh OIEHKY HOBBIM CHTYAIIHSIM;

pacmMpsATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIMOYTCHHIA;

JIenaTh OCO3HAHHBIA BBIOOD, apTyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH
3a pelIeHuE;

OIICHUBATH TPUOOPETEHHBIN OTIBIT,



CIOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO IIMPOKONW HSPYAMIMH B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO TNOBBILIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBI! YPOBEHb.

2) CAaMOKOHTPOJIb:

NaBaTh OLICHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHBBI B JIESITEINBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIENSAM;

BJaJ€Th HaBbIKAMU  IO3HABAaTEJIbHOM  pedueKkcuu Kak  OCO3HaHMS
COBEPIIAEMBIX JECHUCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pe3yJbTaTOB U
OCHOBAaHUM, MCHOJb30BaTh MPUEMBI peQIIEKCUU Il OLUEHKH CUTYyalluH, BbIOOpa
BEPHOTO PELIEHUS;

YMETh OLICHUBAaThb PUCKM U CBOEBPEMEHHO NPHUHUMATh PELICHUS MO HX
CHUKEHUIO;

OPUHUMATh MOTHBBI M AapryMEHTbl JAPYIMX IpPU aHAJIN3E pPE3yIbTaTOB
NEeATENbHOCTH;

3) npuHsATHE CE0N U APYTUX:

NPUHUMATH ce0sl, TOHMUMAasi CBOM HEJIOCTATKU U JIOCTOWHCTBA;

OPUHUMATh MOTHBBI M apryMEHTHl JpPYruX I[IPH aHajJu3€ pe3yJIbTaToOB
NEeATENbHOCTH;

IpU3HABATh CBOE MPaBO U MPABO IPYIHX Ha OLIMOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MU C MO3ULIUU JIPYrOro YejJoBeKa.

INPEJMETHBIE PE3YJIbTATDBI

[IpenMeTHBIE peE3yNbTaThl OCBOCHHUS COJICpXKaHHS YYeOHOro TpeaMera
«buonorusi» Ha yrayOnEHHOM YpOBHE OPHEHTHPOBAaHBI Ha oOecredeHne
npodpuiabHOTO  00ydYeHUs  oOywarommxcs  Owonormr. OHHM  BKJIIOYAIOT:
cnenuduueckre Uit OMOJIOTHH HAaydHbIC 3HAHUS, YMEHUS U CITOCOOBI IEHCTBHIM 11O
OCBOCHHIO, UHTEPIPETAIMHA U TPEOOPa30BAHUIO 3HAHUN, BUIBI JCATEIBHOCTU TIO
MOJIYYCHHUIO HOBBIX 3HAHUU U MX MPUMEHEHUIO B Pa3IMUHBIX YUY€OHBIX, a TAKXKE B
pEaNbHBIX KU3HEHHBIX CUTyanusiX. [IpemMeTHble pe3ynbTaThl MPEACTABICHBI 10
rojilaM U3y4eHusl.

[IpenmeTHbIe pe3ynabTaThl OCBOCHHS ydeOHOTrO mpenmera «buonorus» B 10

Klacce NOTHKHBI OTPAXKATh:

-cOpMUPOBAHHOCTh 3HAHUA O MECT€ W POJU OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KApTUHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOABI M  PEIIEHWH MpoOJeM  PaIlMOHATIBHOTO
MIPUPOAOTIONH30BAHNUSA, O BKJIAJIE POCCHICKUX U 3apyOEKHBIX YUEHBIX B PAa3BUTHE
OHOJIOTHH;

-BIaJICHUE CHUCTEMOW OWOJIOTMUECKUX 3HAHWW, KOTOpas BKIIOYACT:
OCHOBOIIOJIATAIONME OWOJIOTUYECKHE TEPMHUHBI W TOHATUS (KU3Hb, KIETKA,
opraHusM, MeTabonu3M, TOMEOCTa3, CAMOPETYISIUS, CaMOBOCIPOU3BEIACHHUE,



HACJIEJICTBEHHOCTh, M3MEHUYUBOCThb, POCT U Pa3BUTHUE), OMOJOTHYECKUE TEOPUU
(xnerounas teopus T. IlIBanna, M. [llneiinena, P. BupxoBa, xpomocoMHasi Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBumoBa — o 1eHTpax
MHOrooOpa3usi ¥ TNPOUCXOXKJICHHUS  KYJIbTYPHBIX  pPAacTeHUM),  3aKOHBI
(enmHOOOpa3usi TOTOMKOB TEPBOIO TMOKOJICHUS, PACIICTUICHUSI, YUCTOTHI TaMer,
HE3aBUCUMOro HacienosaHus [. Menzaensa, TIOMOJIIOTHYECKUX DPSIOOB B
HacJeICTBCHHOHU U3MCHYHMBOCTHU H. n. Basumosa), MPUHLMIIBI
(KOMILJIEMEHTapHOCTH );

-BJIJICHUE OCHOBHBIMM METOJIaMH HAay4YHOTO IO3HAHMS, HCIIONB3YEMbIX B
OMOJIOTMYECKUX HCCJICAOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaAOJI0/IeHNE, SKCIIEPUMEHT);

-YMEHHE BBIJICTISATh CYIIECTBEHHBIE MPU3HAKHU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCJIE
OakTepuii, rpuOOB, PaCTEHUM, )KUBOTHBIX U YEJIOBEKa, CTPOCHUSI OPTAaHOB U CUCTEM
OpraHOB pACTCHMM, >KMBOTHBIX, YEJIOBEKa, IPOIECCOB IKU3HEACATEIHLHOCTH,
MPOTEKAIIINX B OpraHW3Max PacCTeHUM, )KUBOTHBIX U YEJIOBEKA, OMOJOTHYECKUX
poIeccOoB: 0OMeHa BeHiecTB (MeTadoiu3M), MPEBPAILLCHUs dHEPTUH, OpOKEeHHUS,
aBTOTPO(HOTO U TeTEPOTPOGHOrO TUIOB MUTAHUSA, (POTOCUHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, raMeToreHes3a, AMOpHUOreHes3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
pa3MHOXEHUS,  MHAMBUAYAJBHOTO  pPa3BUTUSL  OpraHu3Ma  (OHTOreHe3a),
B3aMMO/JICHCTBUSI T€HOB, T€TEPO3UCa, UCKYCCTBEHHOTO 0TOOPA;

-yMEHHE YCTaHaBJIMBATh B3aUMOCBSI3M MEXKIYy OpPraHOMIAMH KJIETKH U HUX
(GYHKIUSAMH, CTPOCHHEM KIETOK pa3HBIX TKaHeW W WX (QYHKUUAMH, MEXIY
opraHaMud W CHUCTEMaMU OpPraHOB Yy pACTEHUHM, >KHMBOTHBIX M YEJIOBEKAa U HUX
GYHKIUAMHA, MEXAY CHUCTEMaMU OpPraHOB M WX (DYHKIMSAMH, MEXKIY >Taramu
oOMeHa BEIIECTB, ATaaMH KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIUKIOB OPTaHU3MOB,
dTaraMu 3MOPHUOHAJILHOTO Pa3BUTHUS, TCHOTUIIOM W (eHOTHNOM, (EHOTHUIIOM U
dakTopamu cpesl OOUTaAHMUS;

-YMEHHE BBISABIISITE OTIIMYUTEIbHBIE IPU3HAKH KUBBIX CUCTEM, B TOM UHCIIE
PACTEHHUI, )KUBOTHBIX U YEJIOBEKA;

-yMEHHE WCIIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTUYECKYIO
TEPMUHOJIOTUIO U CUMBOJMKY JJISI JI0Ka3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX
CUCTEMATHYECKHUX TPYIIIL;

-yMEHHE  pellaTb  OWOJIOTMYECKHWE  3aJayd, BbIABISATH  HNPUYHMHHO-
CJI€JICTBEHHBIE CBSI3U MEXIY HCCIEIYEeMbIMU OHOJIOTMYECKHUMHU MpOIllecCaMU U
SABJICHUSIMHM, JIeJlaThb BBIBOJBI M TPOTHO3bI HAa OCHOBAHUM TMOJIYYEHHBIX
pE3yIbTaTOB;

-YyMEHHE BBINOJHATh Ja0OpaTOpHBbIE U MpaKTUYECKUe paboThl, COOII0ATh
npaBuiia Mpu padboTe ¢ y4eOHBIM U Ta0OPaTOPHBIM 00OPYO0BAHUEM;



-yMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPSITh WX OKCIECPHUMEHTAJIbHBIMU
cpeactBamu, GOpMyIUpYsS Ledb HUCCICIOBAaHMS, AHATU3UPOBATH IOJYYCHHBIC
pe3yabTaThl U IeTaTh BHIBOBI;

-yMEHHE y4acTBOBaTh B Y4eOHO-UCCIEAOBATEILCKOM paboTe mo OHOJIOTHH,
DKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATH  TOJYYEHHBIE  pEe3ylbTaThl HA  YYCHHYECKHX
KOH(EpEeHIIHSIX;

-yMEHHE OIIEHUBATh JTUYECKHE ACIEKThl COBPEMEHHBIX HCCICJOBAHUIA B
obmactu  OwomorMM W~ MEAWIMHBI  (KJIOHMPOBAaHHWE,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HAIMpPaBIEHHOEC W3MEHEHHE T'€HOMa U CO3JIaHUE TPaHCTEHHBIX
OpPraHU3MOB);

-YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oyayiiel mnpodeccruoHaIbHOM
JeSTeTFHOCTH B 00JACTH OWMOJIOTHMH, MEAMIIMHBI, OMOTEXHOJOTHUH, BETEpUHAPUH,
CEJIbCKOTO XO3SWCTBA, MUIIEBON MPOMBIIIICHHOCTH, YTIyOJsATh MO3HABATEIbHBIN
MHTEpEC, HAMPABICHHBI HA OCO3HAHHBIN BBIOOpP COOTBETCTBYIOMICH mpodeccun u
NPOJODKEHUE  OMOJIOTUYECKOr0  00pa3oBaHWS B OpPraHM3AIMsIX CPETHETO
po¢eCCUOHATBHOTO U BHICIIET0 00pa30oBaHMUS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 kaacc
KoJsnuecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/nt Kontpoabnbie | IIpakruyeckue
MPOrpaMMblI Bcero o0pa3oBarejibHbIe
padoTbI padoThI
pecypcbl

1 buostorus kak Hayka 1 https://lesson.edu.ru/06/10
2 JKuBbIe CUCTEMBI U X U3y9ICHUE 1 https://lesson.edu.ru/06/10
3 buosorus KieTKu 0.5 https://lesson.edu.ru/06/10
4 XUMHUYeCKasi OpraHu3alys KIeTKA 10 https://lesson.edu.ru/06/10
5 Ctpoenue u QyHKIHH KIETKH 8 https://lesson.edu.ru/06/10
6 OOMEH BEUIECTB H PEBPALICHHE SHEPIHH B 9 1 1 https://lesson.edu.ru/06/10

KJIETKE
7 HacneﬂCTBeHIfaﬂ HHGOPMALLIL I 9 0.5 https://lesson.edu.ru/06/10

peanu3aius e€ B KIICTKe

JKu3HEHHBIH IUKIT KIICTKA 6 1 https://lesson.edu.ru/06/10

Crpoenue U QyHKIIUH OPraHU3MOB 17 15 https://lesson.edu.ru/06/10
10 Pa3MHOXeEHHE U pa3BUTHE OPTaHU3MOB 8 15 https://lesson.edu.ru/06/10
11 T'enetiika — ayka 0 HACHCACTBEHHOCTH 1 2 0.5 https://lesson.edu.ru/06/10

HU3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJICJICTBEHHOCTH 10 https://lesson.edu.ru/06/10
13 3aKOHOMEPHOCTH H3MEHYHBOCTH 6 https://lesson.edu.ru/06/10
14 I'eHeTHka yenoBeka 3 0.5 https://lesson.edu.ru/06/10
15 Cernekiust OpraHu3MoB 4 1 https://lesson.edu.ru/06/10
16 BroTexHOI0THS M CHHTETHYECKast OMOJIOTHS 4 1 https://lesson.edu.ru/06/10
17 PesepBHOE Bpemst 1 https://lesson.edu.ru/06/10




OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 10 13

JESITEJBHOCTD YYUTEJIS C YYETOM PABOYEN NPOT'PAMMBI BOCHHUTAHUS

— MaKCHMaJIbHOE MCTIOJIb30BaHME BOCITUTATEIBLHBIX BO3MOKHOCTEH COJIepKaHUS ydeOHOro mpeaMera st popMUpOBaHHSI
y 00yYaromuxcsi pOCCUHCKUX TPaJAWIIMOHHBIX JTyXOBHO-HPABCTBEHHBIX W COIMOKYJIBTYPHBIX IIEHHOCTEH, POCCHUCKOTO
HUCTOPUYECKOTO CO3HAHMUS Ha OCHOBE MCTOPHYECKOTO TPOCBEIICHUS; MOA00P COOTBETCTBYIOIIETO COJICPYKAHHS YPOKOB,
3aJIaHWi, BCTIOMOTATEIbHBIX MAaTEPUAJIOB, MPOOJIEMHBIX CUTYAITUH IS 0OCYKICHUNH;

— y4&T IEJIEBBIX OPUCHTUPOB PE3yJbTATOB BOCITUTAHUS B ONIPEICICHUH BOCIIUTATCIIBHBIX 3a71a4 YPOKOB, 3aHATHH;

— BBIOOp METOJ/IOB, METOJUK, TEXHOJOTHH, OKa3bIBAIOIIINX BOCIIUTATEILHOE BO3JCHCTBHE HA JIMYHOCTh B COOTBETCTBHH C
BOCIIMTATEIIbHBIM HJICAIOM, 11EJIbI0 U 3aJla4aMyi BOCTIMTAHHMSI, IICJICBBIMA OPUCHTHPAMH PE3yJIbTaATOB BOCITUTAHUS;

— peaM3aIyio IPUOPUTETa BOCIIUTAHUS B YICOHOH JIESITEILHOCTH;

— TMpUBJICYCHUE BHUMAHHUS OOYYAIOIIMXCS K LEHHOCTHOMY acCleKTy HM3Yy4aeMbIX Ha YpOKax MpeIMETOB, SBICHUN U
COOBITHI, MHULIUUPOBAHUE OOCYK/I€HUI, BHICKa3bIBAHUI CBOETO MHEHMSI, BHIPAOOTKH CBOETO JUYHOCTHOTO OTHOIICHMS K
U3y4aeMbIM COOBITUSIM, SBIICHUSAM, JTUIAM;

— MPUMEHEHHWE HHTEPAKTUBHBIX (POopM y4eOHONW pabOThl - HHTEIUIEKTYyaJbHBIX, CTUMYJIUPYIOMIHNX MO3HABATEIHHYIO
MOTHBAIIUIO, UTPOBBIX METOAMK, IUCKYCCHUW, IAIOUIUX BO3MOXKHOCTh NPHUOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOTO
Juanora; TpynrnoBod padoThl, KOTOpas YYUT CTPOUTH OTHOILIEHHUS U JEHCTBOBATh B KOMAaHE, CIIOCOOCTBYET Pa3BUTHUIO
KPUTHYECKOTO MBIIIICHUS;

— MmoOyXxJaeHue oO0ydJaronuxcs coONM0aTh HOPMBI TOBEICHUS, TMpaBWia OOIIEHUS CO CBEPCTHUKAMHU W IEJaroraMmw,
COOTBETCTBYIOIIME YKy 0011e00pa3oBaTebHON OpraHu3aIliy, yCTAaHOBIEHNE JOOPOKeTaTeIbHONU aTMOCHEpHI;

— Opra"m3aiuio 1me(cTBa MOTHBHPOBAHHBIX OOYYAIONIMXCS HAJ HEYCIEBAIOIIMMH OJHOKIACCHUKAMH, B TOM YHCIE C
0COOBIMH 00pPa30BaATEIbHBIMU MOTPEOHOCTSIMU, JAIOIMIETO O0YUYAIOIUMCS COIMATBHO 3HAYUMBIN OTMBIT COTPYIHUYECTBA U
B3aMMHOM ITOMOIIH;

— WHUIMUPOBAHUE W TOJACPKKY HCCIENOBATEIBCKONU JCATEIBHOCTA OOYJaIONIUXCsl, IJIAHUPOBAHUE W BBITOJTHEHHE
WHIUBUIYATBHBIX U TPYIIOBBIX MPOCKTOB BOCIIUTATEIILHON HANTPABICHHOCTH.



YYEBHO-METOANYECKOE OBECIIEHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIA YYEHUKA:

Yueonuk: buonorus. 10 knace. Yrinyonennsiii yposens. [lon penaknueit B.B.
[Taceunuka/ [Taceunuk B.B., Kamenckuit A.A., Pyouos A.M, M./: IIpocernienue.

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJISA:

e buonorus. MaTepakTUBHBIE TUIaKTHUECKKE MaTepuaisl. 6-11 knacc;

e buonorus B Tabnuuax. CrnpaBounbie Matepuansl.6-11 knacc. T.A.Koznoga,
B.C.Kyumenxko. M.: «/Ipodax, 2009;

e ['un A., AuapxeeBckas U. «150 TBopueckux 3a/1ay 0 TOM, YTO HAC OKPYKAECT».
IIpoext «KpeatnuBHoe MmbIuieHne». - M.: Buta —IIpecc, 2014;

e ['.U. Jlepuep. buonorus. EI'D. Tematnueckue TpeHUPOBOUYHBIE 3aaHUS.
N3naTenbeTBO «KCMOY;

e EI'D-2024. buonorusi: TUOBBIE K3aMeHaIIMOHHBIe BapuaHThl: 10 BapraHTOB.
Poxno B.C. UznarensctBo «HamumonansHoe 0oOpa3oBaHuey;

o EID-2024. buonorus. 32 Bapuanta. Tunosbie BapHaHTbl IK3aMEHAITMOHHBIX
3aganuil. Mazsipkuna T.B.. U3natenscTBo «IK3aMeH»;

e EI'D-2023, 2024. buonorus. 30 TunoBsix BapuanToB. [log pen. Poxmosa B.C.;

o Kupunenko A.A. EI'D. Monekynspaas ouonorusi. COOpHUK 3a1aHUMN IS
noarorosku ¢ EI'D. PoctoB-Ha-/lony, Jlernon, 2023;

o Kupunenko A.A. EI'D. Uenosek u ero 310pobe. COOPHUK 3a1aHUM IS
noarotoBku ¢ EI'D u OI'D -9. Pocros-Ha-/lony, Jlernon, 2023

e Kupunenko A.A. EI'D. Pemenune 3ana4 no reneruke. COOpPHUK 3aIaHUM IS
noarorosku ¢ EI'3. PoctoB-Ha-/{ony, Jlernon, 2023;

e KonecuukoB C.W. EI'D. Dkonorus. [lonroroska k EI'9: Teopus u
TPpEHUPOBOUHBIC 3a/1aHus1. PoctoB-Ha-Jlony, Jlernon, 2023;

e Poxnos B.C., Hukumosa E.A. buonorus. MonynbHbIN TpUakTUB-Kypc, M.:
HanmonaneHoe o6pa3zoBanue, 2023.
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