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[Iporpamma mo yueObHOMYy mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konnenuuu mnpernojaBaHus ydeOHoro mpenmera «buosorus» u
OCHOBHBIX MOJIOKEHU (PenepanbHOi paboueil mporpaMmMbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusp» yray6nénnoro ypoBHs usydenus (10-11
KJIACChI) SIBJISICTCS OJIHUM K3 KOMIIOHEHTOB MpeIMETHOU obsactu «ECTeCcTBEHHO-
HayuHble TmpeaMmeTb». CormacHo mnonoxenusMm PIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YIiyOJIEHHOM YPOBHE, SIBISIFOTCS CIIOCOOOM
muddepennipanm  oOydeHUsT Ha YpOBHE CpeaHero ooOimiero oOpa3oBaHus U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIUM, CpPEeAHUM
o01IUM, cpeHUM TTPOeCCUOHATIBHBIM U BhICIIUM oOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHUEe 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/lay, CBS3aHHBIX C HOpodopueHTanuern oOydarouxcsi U CTHUMYJHPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4YHOT'O 3HAHUA, CBSA3aHHOTO ¢ OHMOJOTrHEH,
MEIUIMHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma mo ydebnomy mpeamety "buonorus" naér mpeacraBieHUE O
eI M 3ajadax u3ydeHus ydeOHoro mpenmera «buosnorus» Ha yriayOn€éHHOM
YPOBHE, onpeaessieT o0si3aTesibHOe (MHBApUAHTHOE) MTPEAMETHOE COAepKaHue, ero
CTPYKTYPUPOBAaHHME TIO pas3ieliaM M TeMaM, paclpeielieHne Mo Kiaccawm,
PEKOMEHIyeT TMOCIeA0BATeIbHOCTh W3YUYEHUs Y4YEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€d, JIOTUKH Y4eOHOro Tmpoliecca,
BO3PACTHBIX OCOOEHHOCTEeW oOyuatomuxcsi. B mnporpamme 10 Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3yYCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyarojaps 4YeMy  IPOCMATpPUBAETCS
HAMpPaBJICHHOCTh HA  MOCJIEAYIOIMIEe pPa3BUTHE  OHOJOTMYECKHX  3HAHUM,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTAaBICHUH O 370pOBOM 00Opa3ze >XKU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKaromed mnpupoaHou cpeae. B
nporpaMme Mo OMOJIOTMM TakKKe IMOKa3aHbl BO3MOXHOCTH Y4Y€OHOro mpeaMeTra
«buonorusiy B peanuzanuu  TpeboBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OO0ydeHUS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOM  JEATEIbHOCTU
oOy4Jarommxcsi MO0 OCBOCHHUIO COJEpKaHUsS OUOJOTUUECKOrOo O0pa3oBaHUsI Ha
YpOBHE CpeaHero o0miero oopa3oBaHus.

VYuebnsiii mpeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepmiaeT OMOJIOTMUECKOEe O00pa3oBaHME B IIMKOJE W OPUEHTHUPOBAH Ha
pacuMpeHre W yriryOJieHHe 3HAaHUN 00ydYaroluXcsi O >KUBOW MPUPOJIE, OCHOBAaX



MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOpPHOJIOTUM W OHOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuenune ydeOHoro mnpeamera «buosiorus» Ha yINIyOJIEHHOM YpPOBHE
OPUEHTHPOBAHO HAa MOJATOTOBKY OOYYaIOIIMXCS K IOCIEAYIOUIEMY MOIYYEHHIO
OMoNoruueckoro  oOpa3oBaHHMA B By3aX U OpPraHU3alMAX  CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKaHHSI COCTABIISIET CUCTEMaA
OMOJOTMYECKUX  3HAHUM, TMOJIYYEHHBIX NPH HU3YYEHUU  OOYyYarOIUMHUCS
COOTBETCTBYIOIIUX CUCTEMATHUECKUX pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOI'O
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TMOJy4aroT pa3BuTHe. Tak,
pacmMpeHsl U yriyOJieHbl OHOJIOTMYECKHE 3HAHMS O PACTEHUsSX, >KUBOTHBIX,
rpubax, OakTepusiX, OpraHU3ME 4YeJOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HU,
JOTIOJTHUTENBHO BKIIOYEHBI OMOJIOTMYECKUE CBEAEHUS MTPUKIATHOTO U MTOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHH
(buU3UKK, XUMHH, Teorpaduu 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeametry "buonorus" orTpaxaer
CHUCTEMHO-YPOBHEBBI UM 53BOJIOLUMOHHBIN MOAXOABl K HU3YYEHHIO OHOJIOTHU.
CorylacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3AIMH, BOJIOLMH OPraHMYECKOTO MHpa Ha 3emJie,
COXpaHEeHUsi OMOJIOTMYECKOro pa3HooOpaszus 1utanetel. Tak, B 10 kmacce
U3Yy4alOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTUH U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETHUYECKOM
OMOJIOTHH, aKTYaJM3UPYIOTCS 3HAHHUS OOydYaromuxcs Mo OOTaHWUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs SBOJIIOLHUOHHOE
y4eHUE, OCHOBBI KOJIOTUHU U yYeHHUE 0 Ouocdepe.

VYuebnsiii npeamer «buonorus»  mpu3zBaH  00€CNEUUTh  OCBOCHUE
o0yJarouMHICcs OMOJIOTHYECKUX TEOPUH U 3aKOHOB, MJIeH, IPUHLUIIOB U IIPABUII,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKHU, OpraHu3ma, IOy,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, MPUKIIAIHBIX aClEeKTax OMOJOTHYeCKUX 3HaHuM. Jliis
pa3BUTUS M TOJJACpXKaHUS HHTEpeca OO0yyaroumxcs K OHOJIOTUH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJICHMSI U Pa3BUTHS
TOM WU MHOW 0OJacTH OWOJIOTHH, BKJIAJAOM OTEUECTBEHHBIX M 3apyOe’KHBIX
y4€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.

[enb uzydenus: yueOHoro npenmera «buonorus» Ha yriyOJéHHOM ypOBHE —
OBJIQZICHUE  OOYyYarOUIMMHCS  3HAaHUSAMU O  CTPYKTYpHO-(YHKIMOHAIbHON



OpraHM3alMi >KMBBIX CHCTEM pAa3HOTO0 paHra M MNpUOOpPETeHHE YMEHHM
UCIIONIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBPHON JESITENbHOCTH, CBSI3aHHOW C OHoOJoTHEel, WM K BBIOOPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYEeCKOT0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHuss yuyeOHoro nmnpeamera «buomorus» Ha
yray0iaEHHOM YpOBHE 00€CTIEYNBACTCS PEIICHUEM CISIYIOUINX 3a1a4:

OCBOEHHUE OOYYArOIMIMMHUCA CHUCTEMBbI OMOJOTUYECKUX 3HAHUUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHPA; O
CTPOEHUH, MHOrooOpa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJIALHNS, BUA, OMOT€OLEH03, OMocdepa); 0 BEIAAIOIIMXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAaKOMJIEHUE OOYyYarolmMXCcs C METOJaMU TO3HAHMSI KUBOW MPHUPOJBIL:
UCCIIEIOBATEIbCKUMUA  METOJaMH  OMOJIOTUYECKMX HayK (MOJIEKYJISIpHOM U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CeJICKUMH, OWOTEXHOJIOTUM M CHUHTETUYECKONM OHOJIOrMH, MaJCOHTOJOIHUH,
DKOJIOTUH);  METOAaMU  CaMOCTOSITEJIBHOTO  IPOBEIECHHUS  OMOJOTMYECKHX
UCCIIEIOBaHUM B JlabopaTopu W B Ipuponae (HaOdIoAeHHE, W3MEpPEHUE,
HKCIIEPUMEHT, MOJICITUPOBAHHUE);

OBJIaJIcHHE OOYyYarOUIMMHUCS YMEHHUSIMHU: CaMOCTOSITEIbHO  HaXOAWTh,
aHAJIM3UPOBaTh U MCIOJIb30BaTh OHOJIOTMYECKYI0 HH(POPMALMIO; MOJIB30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTAHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJOTMM M COLMAJIbHO-’KOHOMUYECKUMU U  3KOJIOTMYECKUMHU
npobiieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIBHOCTH I10
OTHOIIICHUIO K OKpY’KalIleld NpUpoaHON cpeae, COOCTBEHHOMY 3J0POBBIO U
3I0POBBIO  OKPYXKAlOLIMX  JIIOJIe; OOOCHOBBIBATH U COONIOJATh  MEpbI
npoduiiakTUKA WHGEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TOBEACHUS B MPUPOJIC U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHON KM3HENEATEILHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepHu30BaTh
COBPEMEHHbBIEC HAYUYHbIE OTKPBITHSA B 00J1aCTU OMOJIOTHH;

pa3BuTHE Yy 00yYaronIMXcsl MHTEIUIEKTyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOIMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCIICIOBAaHUSIMH B OHWOJIOTHH, pEIIaeMbIMH €10 MpoOjaeMamMH, METOI0JIOTHen
OMOJOTUYECKOTO UCCJIeI0BAHMS, IIPOBEICHUS AKCIIEPUMEHTAIIbHBIX
UCCJIEI0BAHNM, peleHus] OMOJIOTMYEeCKUX 3a7a4, MOJECIUPOBAHUS OMOJIOTUYECKUX
00BEKTOB U MPOIIECCOB;

BOCIHUTAaHUE Yy O0YyYaIOIMXCs LIEHHOCTHOTO OTHOIIEHUS K *KUBOW MPHUPOJIE B
LEJIOM U K OTJENbHBIM €€ 00beKTaM U SIBJICHUIM; (POPMUPOBAHHUE 3KOJOTHUYECKOH,



TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTypbl TIOBEICHUS B TPHUPOJE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrue  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PallMOHAILHOM
IPUPOAOIOIL30BaHUN (COONIO/ICHNE TPaBUJI MOBEICHUS B MPHUPOJE, OXPaHbl
BUJIOB, DKOCUCTEM, OUochephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbSI
OKpyXXaromux Jojned  (cobmiomeHuss Mep mnpoduimakTuku — 3a00JIeBaHUH,
oOecrieueHrne 0€30MACHOCTH JKU3HEACATEILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJOTMYECKUX 3HAHUNM U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO37aHMe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYyYarOIIUMHCS
VHIMBUTy AJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocJeayouemMy npo(ecCHOHaIbHOMY CaMOOIPEAEICHUIO, B COOTBETCTBUU C
WH/IMBUTy AIbHBIMUA UHTEpPECaMU U MOTPEOHOCTIMHU PErHOHA.

OO011ee YnCI0 YacoB, OTBEICHHBIX HA M3y4Y€HHE OUOJIOTHMH Ha YTiIyOJIeHHOM
YPOBHE CpeIHETo 001mero oopasoanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIEI0).

OT6op opranuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISIETCS. ¢ YYETOM CHElU(pUKH €ro COJEp KaHWs U HaINpaBJIECHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTUYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEIHETrO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIIOBUEM MPU 00YUYEHUU OMOJIOTHH Ha YIITyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTUdYeckux padot. Takxke ydactue
OOy4Jaronuxcs B BBIMOJIHEHUH MPOEKTHBIX U YYEOHO-MCCIIEI0BATENHCKUX PaboT,
TEMaThKa KOTOPBIX OMPENEISeTCS y4YUTEJIeM Ha OCHOBE HUMEIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUH.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Copnep:xkaHue IporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJiapcTBeHHou utoroBoit arrecramuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemeHHas OUOJIOTHUSI — KOMITJIEKCHas: Hayka. KpaTkas UcTopus pa3BUTHS
Owosiornu.  buonornueckue HayKM UM U3ydaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIE, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIE HCCIECIOBAaHUS B
OHMOJIOTHH.

3HadeHune OMoJIoruu B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouojorueil. 3HaueHUE OWOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIAULIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JleMmoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacr, K. Jlunneit, XK. b. Jlamapk, Y. [JapBuH,
VY. TI'apseii, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, U. . Meunuxkos, H.
. BaBunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsi3b OMOJIOTUM C JAPYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cucTeMbI U UX U3yY€HHUE

KuBble cucTteMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CI0KHOCTh M YIOPSAJIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPTraHU3aLusl,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpoBHU OpraHu3ally KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(Ouoreouenotuyeckuii), ouochepusiii. Ilpoueccbl, NPOUCXONAIIME B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTrO. JKWM3HB Kak ¢opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyyaroire >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpPraHU3ALINU.

N3ydenne >XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaOmromeHue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATH3aIM, MeTaaHanu3. [louaTue o 3aBUCUMON U
He3aBUCHUMOM TniepeMeHHOU. [InanumpoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux gaHHBIX. OIEHKAa JOCTOBEPHOCTH TMOJYYCHHBIX
pe3ynbTatoB. [IpuunHBI HCKaXEHUS pe3yabTaToB JKcnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmupt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HW», «buonornueckue
cucteMbl», «CBOHCTBAa JKMBOM MaTepum», «YPOBHU OpraHU3alUU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHM MKUBOTHBIX», «CHCTEeMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
W3YUYCHHUS )KUBON IPUPOIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHHE IS IPOBEICHHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHuWE pPa3IUYHBIX METONOB TpH
W3YUYCHHH KUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

Metoasl  MOJIGKYJSIPHOM M KIETOYHOM  OMOJIOTMU:  MHUKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMmoHCcTpauumn

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«Hcropus pa3BUTHSA METOLO0B MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHMKPOCKON, MHMKPOIPENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckas padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHoe EHTPUGYTUPOBAHUE,
[11IP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKAM COCTaB KJIETKA. Makpo-, MUKpPO- U YJbTPAMHUKPOIJIEMEHTHI.
Bozma m e€ posb Kak pacTBOPHUTENA, pPEAareHTra, y4acTUE B CTPYKTyPUPOBaHUU
KJIETKH, TEIUIOperyyisiuuu. MuHepaabHble BEIIeCTBa KIETKH, UX OMOJIOTHYecKas
pob. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelleCTBA KIETKA. buonormyeckue mnoauMmepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosiekyibl. [lepBuunas
CTpyKTypa Oeika, HenTHaHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAsS
cTpykTyphl. Jlenatypamus. CpoiictBa OenkoB. Kiaccupukanus Oenkos.
buonorunueckue GpyHkunu 6enkoB. IIpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIbl U TOJIHCAXaPU/IBI.
OO0mmii TUTaH CTPOCHHUS W (PU3UKO-XUMUYECKHE CBOWMCTBA  YIJICBOJIOB.
buonornyeckue GpyHKIIMM yrIeBOIOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccudukaiiys TUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, CTepouabl. buonorudeckue ¢GyHKIUU
aunuoB. OO1e cBOWCTBa OMOJOTHYECKIX MEMOpaH — TEKYUYeCTbh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunnossie kucnotbl. JJHK m PHK. CTpoeHre HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapuoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinas cniupans. MectoHaxoxaeHue u ouonorndeckue Gpynkuun JTHK.
Bune PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B Moliekyie ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
kietke. [Jlpyeue wuyxneozuompugocgpamor (HT®). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKUE U OMOo(dU3NUYECKUE UCCIEIOBAHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMPYKMypbl U QYHKYU OUOMONEKVI U UX KOMNieKkco8. KomnbromepHultl ousaiin u
Opeanuyeckull CuHme3s OUOMOJEKY U UX HENPUPOOHBIX AHANO208.

JleMmoHCcTpauumn

[Toptpetsr: JI. [Tonmunr, [x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Hnarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupoe», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuupel u cxembl: «llepuoguueckass TabMuIIa XUMUYECKUX JJIEMEHTOBY,
«CtpoeHne MoJIeKysbl BOJb», «BemecrBa B coctaBe opranu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€lIKOBOM MOJIEKYJbD», «CTpoeHHE MOJIEKYI
yrieBonoBy, «CTpoeHre MOJIeKyd JUnuAoBy», «HyKIeMHOBbIE KHCIOTBIY,
«Crpoenue Mmonekyasl ATOy.

O6opynoBaHue: XuMUYECKas mocyaa U 000pya0BaHHE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TMOMOIIbIO Ka4eCTBEHHBIX
peaKIuii».

JlabopaTtopnass  pabora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKUNH KJIETKH

Tumnbel KIETOK: JyKapuoTHYecKas U Mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KICTKH.



CtpoeHne mpoKapuoTHIEeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GyHKIHOHUPOBaHUE AYKApHUOTUYECKOU KJIETKHU.
[Inazmatuueckass wmemOpana (riazmanemMma). CTpykTypa IJIa3MaTHYeCKoOu
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IUIa3MaTHUeCKylo MeMOpaHy: MacCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIA (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). IlomynponunaeMmocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (arormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa v QyHKIMH KIETOYHON CTEHKU PACTEHHM, rprOOB.

Hurtomna3ma. [{uto3omne. Llutockener. [IBrxenne nuroriasMbl. Opranouasl
kieTkn. OnHOMeMOpaHHbIE OpPraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHte3 pacTBOpuUMbIX OeiakoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyssipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. KieTounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KJIETKM:  MHUTOXOHJPHUH,  IUJIACTHJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (PyHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHbIE  IUIACTUABI  (POTOCHUHTE3UPYIOLUIUX  DYKAPHUOT.
XJIOpOILIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opranonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Qunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmel. MBbIlIEUHbIE  KIETKH.
AKxmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Kierounbrit
ueHtp. CrpoeHne M JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6omouka sipa, XPOMATHH, KapHOILIa3Ma, SAPBIIIKA, UX CTPOSHUE U
bynkuun. SnepHpiii 0enkoBBIM MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHoUu 00010uKku 6 mumosze. Aoepmbiil
Mparcnopm.

Kinierounble BkitoueHusi. CpaBHUTENIbHAS XapPaKTEPUCTUKA KIIETOK 3YKApUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JeMoHCcCTpauu



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuubr u cxembl: «CTpoeHHE SYKapUOTHUECKOW KIeTKN», «CTpoeHue
JKUBOTHOM  KJETKW», «CTpoeHHE  pacTUTENbHOM  KiIeTkW», «CTpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHE MPOKAPHUOTUUECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTopnass pabora «U3ydyeHue CTpOEHUS] KJIETOK Pa3IUYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTopnass padora «lccnegoBaHue IIa3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTENbHBIX KIIETKaX.

IIpakTuueckass padora  «l3ydyeHue  JBMKEHHUS  IUTOIUIa3MbI B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTMueckoe obecnedeHue KieTku: mnpeBpauieHue ATO B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOpPraHMYECKUX KaTtaiu3aTtopoB. benku-
aKTUBATOPhl M OEIKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCUuceHHbIll U OKcuceHHblll pomocunmes y obaxkmeputi. Ceemocodouparoujue
nUSMeHmvl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIIacToB B MpoLEcce
dorocunTeza. CBetoBast u TeMHOBas Gaszbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BrusHue pa3nuuHbX (HakTOpoB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEMOCHUHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIINE OaKTepuu, >Kene300aKkTepuu, cepoOaKTepuH, BOAOPOIHBIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buaesl Opoxenus. IIpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIN OOJIe3HEH.

AspoOHbIe OpraHu3MBlI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
mpoiieccax ouosoruyeckoro okucienus. [{uknnueckue peakmuu. OKUCIUTETHHOE
dbochopunupoBanue. Ouepeus memoOpannoz2o epaduenma npomonos. Cumnmes



ATD: paboma npomonnou ATD-cunmaszwl. llpeuMyliecTBa a’poOHOTO IMyTH
oOMEHa BeIecTB nepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO 0OMEHa.

JleMoHCTpanun

[Toptpetsr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DoToCHHTE3Y, « JHEPreTHUECKUil 0OMen», «brocunTes
oenka», «CtpoeHue pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyJAOBAaHME JJII MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGopaTropnass  padora «l3ydyeHHWe  KAaTaJIUTUYECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.

JlaGopaTtopnasi padora «/3yuenue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGOpMalLus U peajin3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpPUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW uHpopManuu. ['eHeTnueckuit
KOI, €ro cBoucTBa. TpaHckpunuusa — wmatpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIMU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoui xiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKuCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKApUOT. Perynsuus akTUBHOCTHM T€HOB y IpokapuoT. ['mmotesa
onepona (®. XKako6, XK. Mano). Moaekynsaprvle mMexanuzmvl SKCAPECCUu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHnble (hOPMBI )KU3HU U O0JIUTaTHBIC Mapa3uThl. CTpOeHHE
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepoicawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasa.

BupycHbie 3a0oneBaHusi yenoBeka, kMBOTHBIX, pactenuid. CIIN/, COVID-
19, conmanbHbIe 1 MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u anamuz boavuux maccusos («bigdata»)
CMpYKmMypHuIX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemoie pynxyuu 6eaxos. Cnocodovt 0ocmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHnoBCKUi.

Tabmuubl u cxembl: «buocunTes O6enkay, «I'eHeTHYecKuit Kom», «BUpych»,
«bakrepuodarmu.

IIpakTnueckas padora «Co31aHue MOJIEIIN BUPYCA».

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1mukia, ero mepuoabl W peryisnus. Wutepdaza u MuUTO3.
Oco0OeHHOCTH TpolIecCcOB, MpoTeKalImux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbii cunre3s JAHK — perumkanwms. [Ipunnuner pennukanum JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permmkanuu JTHK. Xpomocomsel. CTpoenue xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbll  HaOOpel  XpoMocoM. ['omonoruunble xpomocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmerkn — wmuTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunel Muto3a. KapuoknHe3 u nuToknHe3. buosiormueckoe 3HaueHUE
MHTO3a.

Perynmauuss mutorndeckoro nmkia kiuetku. [Iporpammupyemas kieTtodyHas
rudesb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmul
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
K1emKay — ououngopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIeMKU.

JleMmoHCTpauumn

Tabnupl U cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdyn, «CTtpoeHue
xpomocom», «Permukanus JJTHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEIIIKA JTyKay.

JlaGoparopuass  padora  «l3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax».

JlabopaTtopHnasi padora «HabmroneHre MuTo3a B KJIETKaX KOHUYUKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKIMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOCHHOCTH  CTPOGHUS U IKU3HENEATCIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPHUOBI, OJHOKJIETOUHBIC
BOJIOPOCIH, APpYyrue NpoTUCThl. KoIOHWAIbHBIE OPTaHU3MBI.



B3anMoOCBs3p 4acTEM MHOTOKJIIETOYHOI'O OpraHu3Ma. TKaHW, OpraHbl M
cucTeMbl opraHoB. Opranusm kak eiuHoe uenoe. I'omeocras.

Txkanu pacreHuid. TuIBI pPACTUTENBHBIX TKaHEW: o0Opa3oBaTesbHas,
NOKPOBHAsi, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GyHKIUI 1 pacoOkKEHUs TKAaHEN B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YEJIOBEKA. TWIBI KUBOTHBIX TKAHEW: DIIMTEINAIIBHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpPOeHHUs, (PYHKUHUHA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacteHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeaoBeKa. DyHKIMKA OPraHOB U CUCTEM OPIaHOB.

Omnopa tena opranu3moB. Kapkac pactenuii. CKeneTbl OJHOKIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbII M BHYTpeHHHU ckeneT. CTpoeHne u
THUIIBI COEJUHEHUS KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanue opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMU. IIuTaHue XKUMBOTHBIX. BHyTpuUIosOoCTHOE U
BHYTPUKIIETOYHOE TNUIIeBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUILIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanue >xuBoTHbIX. uddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa 4eloBeKa. MeXaHW3M BEHTWIALUU JIETKUX Yy NOTUL U
MiIeKonuTaromux. Perynsamus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB Y OpPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpancropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHasi cucTtemMa TMO3BOHOYHBIX JKMBOTHBIX UM 4enoBeka. Cepare,
KPOBEHOCHBIE COCyIbI M KpoBb. Kpyru KpoBooOpallieHus. IDBOJIOLUOHHbBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisiums.

Beigenenue y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
*KUBOTHBIX. CokparurenbHble Bakyonau. Opransl BblaeneHus. PuiabTpanms,
CeKpelrsi U 00paTHOE BcachblBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BbBIACIICHUSI.
CBs13b MOJIOCTH TeNAa C KPOBEHOCHOM M BBIIETUTENBHON cUCTEMaMU. Boinenenue y



MO3BOHOYHBIX >KUBOTHBIX M yenoBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHINIMX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NIPOHU3BOAHBIE.
3amuTa opranu3sMa ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-ceJleKTUBHOro umMmyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOXKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte ¥ peryisiqus 'y Opramm3MoB. Pasgpaxumocts y
OHOKJIETOYHBIX OpPraHu3MoB. Takcuchl. Pa3zgpaXxuMoCTb U peryisimus y
pacteHuil. PocToBele BelecTsa U UX 3HaYCHUE.

HepBHas cucremMa u pediaekTopHass peryjsinus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX *XKMBOTHBIX. Pedinexc u
pedaexTopHas ayra. be3yciaoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHast peryisiuus U SHAOKPUHHAA CUCTEMA >KMUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOMW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEpBHOW M SHIOKPUHHOW cucTeM. [unoTtanmamo-runodusapHas
CUCTEMA.

JeMmoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabnuupl u cxembl: «OIHOKJIETOUHBIE BOJAOPOCIH», «MHOTOKIETOYHBIC
Bojiopocin», «baktepumn», «lIpocrermme», «OpraHbl UBETKOBBIX PACTEHHI,
«CuctemMbl OpPraHoB MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuii», «KopueBbie cuctembl», «CTpoeHue cTedisy,
«CTpoeHue NHCTOBOM IUIACTUHKW», «TKaHM XKUBOTHBIX», «CKEIET 4elIOBEKay,
«ITumeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMA, «HepBHass  cucremay, «Koxay, «MpIlIeyHas ~ CHCTEMay,
«BpigenurenbHas CcUCTEMay, «DHAOKPUHHAs cucTeMa», «CTpOCHHE MBIIIIIbIY,
«mmynurer»,  «KuiieuHomonoctHeie», «CxeMa  NUTaHUS  PACTECHUN»,

«KpoBEeHOCHbIE CHCTEMBI TIO3BOHOYHBIX JKUBOTHBIX», «CTpOCHHE THAPHD»,
«CtpoeHue maHapum», «BHyTpeHHee CTpoeHHe IOKIeBOro uepss», «HepBHas
cuctema peioy, «HepBHas cucrema rymkm», «HepBHas — cucrtema
npecMmbikatomuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cuctema
MIIeKOTUTaromux», «HepBHas cuctema uenoBeka», «Pediexey.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIPENapaThl OHOKIECTOYHBIX
OpraHMW3MOB, MUKPOIpENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HACEKOMBIX, WTJIOKOXHUX, KUBBIE 3K3EMIUIAPhl KOMHATHBIX PAcTEHUH, repdapuu
pacTeHuil pa3HbIX OTAEJIOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opyI0BaHUE I IEMOHCTPAIMH MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacieruieHus Kpaxmania u 0eKoB Mmoj AeicTBreM (hepMeHTOB, 000pyAOBaHUE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «l3yueHue TKaHEe paCTCHUIN.

JlaGoparopHasi pabora «3ydyeHue TKaHEeN )KUBOTHBIX).

JlaGoparopHasi pabora «3ydueHrne OpraHoB [IBETKOBOT'O PACTEHHUS.

Tema 10. PazMmHokeHUe M pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosoBoe. Buael  0ecrnonoro  pa3MHOXKEHHUA: I[OYKOBAaHHUE,  CHOPYJISLHS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. [lonoBeie kieTku, wiM rametsl. Meno3. Craaun
Mmeiio3a. [loBenenune xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Meiio3a W TOJOBOro Ipoiecca. Meio3 M €ro MecTo B JKU3HEHHOM IMKJIIE
OpraHU3MOB.

[IpenzaponsiieBoe pa3ButHue. ['amerorenes y x«uBOTHBIX. [10JI0BBIE JKENE3bI.
OOpazoBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmogoTBOpeHHEe U SMOPUOHAIBHOE Pa3BUTHE JKUBOTHBIX. CrocCOOBI
OIUIOIOTBOPEHUS: HApyKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOIIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Craguu 3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbel  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUS MJIEKOMMUTAIOUIUX. 3apOJABIIICBBIC JIMCTKU
(ractpynsiuus). 3aKiiaika OpraHoB M TKaHEH U3 3apObIIIEBbIX JUCTKOB. B3auMHoe
BIUSIHAE 4YacTell pa3BUBAIOIICTOCSA 3apojbliia (SMOpHOHATLHAS WHIYKIIHS).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK  pe3yjibTaT HEpapXUUYECKUX
B3aMMOJICUCTBUII TE€HOB. BriusHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(haKTOpPOB OKpYXKAIOIIEH CPEIbl.

Poct u pasButne xuBOTHBIX. [locTamMOproHanbpHBI mepuox. llpsmoe wu
HempsiMoe pa3BuTue. PaszButue ¢ wMeramopdo3oM y O€CMO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHoOJIOrMYeckoe 3HAYE€HHE NPSAMOrO0 M HENPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTra KUBOTHBIX. DAKTOPHI
PETYISIMN POCTA JKUBOTHBIX M YesioBeka. CTaguu MoCTIMOPHOHATBHOTO Pa3BUTHS
y ’KUBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

Pa3sMHoeHue u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
JKU3HEHHOM IuKIe pacteHud. OOpa3zoBaHue cmop B IMpolecce Menosa.
['ameTtorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpauumn

[Toptpersr: C. I'. HaBammun, X. lllneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHoOxkeHUe», «Tumbl Oecmosoro
pasMHOXeHUsD», «Pa3MHOXKEHHE XIIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJIEHBDY,
«Pa3MHOXeHue TuapbDy, «Menosy, «XpoMocoMsl», «I'amerorenes», «CTpoeHue
ANIEKIETKH W criepMaTo3ona», «OCHOBHBIE CTaauud OHTOreHe3a», «llpsamoe u
HEnpsAMoe pasButue», «PasBurne wmanckoro xyka», «Pa3Buthe capaHum»,
«Pa3BuTne nArymkmn», «JlBOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M ABYIOJIbHBIX PAaCTCHUI», « KM3HEHHBIN LUK
MOpPCKOM  KamyCTbDy, <«OKWM3HEHHBIM UHMKIT MXa», <« KU3HEHHBIM  IUKI
ManoOpOTHUKA», « KM3HEHHBIN LIUKIT COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKIECTOK U
CIIEpMaTO30U10B, MOJENb «L UK pa3BUTHS JIATYILKI.

JlaGopaTopHas padora «l/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa FOTOBBIX
MHKpOIpEenapaTax».

IIpakTuyeckasi padora «BrplsiBIeHUE NPU3HAKOB CXOACTBA 3apOJbIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHu.

Tema 11. I'eneTuka — Hayka 0 HACJIE€ACTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTraHOBICHUS W pa3BUTUS TEHETUKHM Kak Haykud. Paboter T
Menpens, I'. ne @puza, T. Moprana. Poinb 0T€ueCTBEHHBIX YYEHBIX B Pa3BUTHUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUSL U CUMBOJIBL. [ 'OMOJIOTHUHBIE XPOMOCOMBI,
aJUleJIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKHA, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHTI, (DEHOTHII.



OCHOBHBIE ~ METOJBI ~ TE€HETUKH: THOPUAOJOTUYECKHMA,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Koasuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®@ununyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBI CKPEIIIUBAHHMS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETUYECKHX
VCCIIEOBAHUID.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH
eAMHO00pa3us THOPUIOB MEePBOTo MokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pacLICIUICHUs IPU3HAKOB. L{UToJIOrMueckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupytomee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre npu3HaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHnaens — 3aKOH HE3aBUCUMOIO
HAcJEeIOBaHMUS  TpHU3HAKOB.  [luTonmoruueckwe  OCHOBBI  JUTHOPUIHOTO
CKPEILUBAHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsel T. Moprana. CuerieHHOe
HACJICJOBAHUE TE€HOB, HAPYIICHHE CLEIUICHUS MEXAYy TIe€HaMH. XPOMOCOMHas
TEOPUs HACIECACTBEHHOCTH.

['eneTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUS Moja. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTepOoraMeTHbIA I0J. ['eHeTuueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neioTponust — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajulenn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [Tonmumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
Takke (HU3NOJIOTUUYECKUX TMPOILIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKITUH.
['eHeTHYECKME MEXaHW3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJIEUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdeMmoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «[lepBoiii 1 BTOpOil 3akoHbl Menaens», « Tpetuit 3axoH
MeHnnens», «AHanu3upymrouniee CckpeluBanue», «HemomHoe TOMUHUpPOBaHHEY,
«CrierieHHOE HAcJIeIoBaHWE TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,



«Kapuotun uenoBeka», «Kapuotun apozodpunb», «Kapuotunm OTHIBD,
«MHOXEeCTBEHHBIN ajljIenu3M», «B3auMoaeicTBie reHOBY .

O6opynoBanue: MOAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasws
rUOpUIOB TIEPBOTO TOKOJICHUS M PACHICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTPAllMM 3aKOHA HE3aBHCUMOIO HACJIECIOBAHUA IIPU3HAKOB, MOJEIb IS
JIEMOHCTpAllMM CILEIJICHHOTO HACJIEIOBaHUS MPU3HAKOB, CBETOBOW MHMKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3ydyeHue pe3ynabTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass pab6ora  «M3ydeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHU Yy APO30(PUIB».

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

B3aumopeiicTBue TreHOTHMIA W cpenbl Ipu  ¢GopMUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh IpU3HAKOB. KauecTBEHHbIE M KOJUUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICICTBCHHASI.

MopaudukanuonHass U3MeHYUMBOCTb. Ponb cpeasl B (hopMUpOBaHUU
MOAM(PUKALMOHHON M3MeHunBOocTH. HopMa peaknuu npusHaka. BapuanroHHBIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(DUKAITMOHHON
W3MEHYMBOCTH.

['eHoTHNIMUYECKas N3MEHUYMBOCTh. CBOMCTBA T€HOTUIHNYECKONM N3MEHUYMBOCTH.
Buapl reHOTUNTMYECKOW N3MEHUMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUN
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OJTHOr0 BUIA.

MyTanmonHass W3MEHYMBOCTh. BuHIBI MyTaluili: TE€HHBIE, XPOMOCOMHEIE,
reHoMHble. CIOHTaHHBIE W  MHIAYUHUPOBAHHBICE MyTaluu. SnepHble H
HUTOIUIa3MaTHYeckue myTtanuuu. CoMaTUYEeCKUE U TMOJIOBble MyTaluu. IIpuunHbI
BO3HUKHOBEHUS MyTalnuid. MyTareHbel W WX BIHWSHUE Ha OpPraHUu3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass W3MEHUYMBOCTH U
HACJICACTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, pPONb  dNUSCHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdeMmoHcTpanuu

IToptpersl: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmuet u cxeMbl: «Buael  um3MeHUMBOCTHY», «MoauduKarmoHHas
U3MCHYHUBOCTEY, «KomOnHaTHBHAs W3MCHYHUBOCTHY, «Meios,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buapl myTarmii.



OOopynoBaHue: XUBbIE W TepOapHBIC DK3EMIULSIPhl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

JlabGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEeHYMBOCTU. I[locTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3odunsl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas NporpaMma HCCIEIOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJOBEKAa:  I'€HEaJOTMYECKUU,
OIM3HEIOBEIH, IIMTOrC€HETUYECKU, MOIMYJISIIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, '€HOTUIIMPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
[TI[P-ananu3a. HacnenctBeHHble 3a0051€BaHus YelloBeKa. | eHHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MPEeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueCckoe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIIIEHHOW YYBCTBUTEIHHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKaroleh cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTAaTOJIOTUsIM.

JeMmoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denmoBeka», «MeToabl U3ydeHUs] TEHETUKH
yesjoBekay, «I eHeTnyeckue 3a00I€BaHUs YEIOBEKay.

IpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenekuusi OpraHu3MoB

JomMecTukanuss W CeJeKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTHUKALIMH.
VYuenue H. W. BasunoBa o IleHTpax MNpPOUCXOXIEHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHUil. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJA
*kuBOTHbIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJOTMYECKMX PSIIOB B
HaciaeAcTBeHHOM wm3MmeHuuBoctd H. WM. BaBuioBa, ero 3HadeHue A
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON paboThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUY AJIbHBIN. Ortansl KOMOMHAIIMOHHOU CCJICKIINU. UcneiTanue
npousBoauTeNed MO MOTOMCTBY. OTOOp MO TEHOTHUIy C TIOMOIIBIO OIICHKH
¢dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY C oMoIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ ~ CEJICKIIMOHHOW  paboTHI.
PannanimoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTAlMN Y KyJbTypPHBIX



¢opm opranusmoB. Mcnonp30BaHWE TEHOMHOTO PEJAKTUPOBAHUA W METOJOB
pexomOunanTHbIX JJHK 1151 momydyenus ncxoqHoro Matepuana st CEJIEKIHH.

[Tomyuyenue MOJIUTUTOUIOB. BuyTpuBugoBas ruOpUaAn3aIHs.
bnuskopoACcTBEHHOE — CKpellMBaHWe, wWid  WHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, WM ayTOpuAuHr. ['erepo3uc W ero mpuuuHbl. Vcrnonb3oBaHue
rerepo3uca B cenekiuu. OtnanéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus
MEXBHUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKUNN PACTEHUI U )KUBOTHBIX. «3€1€Has
DesonoyuUs».

CoxpaHeHre U U3yYEHUE T'€HETHYECKUX PECYpPCOB KYJIbTYPHBIX PACTECHUHN U
UX JUKUX pOAMYEH I CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJBTYp. H3yuenue, coxpaneHue u  ynpaeieHue
2eHemuUYeCKUMU pecypcam CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yenax YIVHUeHUs CYueCmeyiomux U co30anusi HO8blX Nopoo, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoetl U nepcneKmueHbiX MexHoI02UlI.

JleMoHCcTpauumn

[Toptpersr: H. W. Basunos, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOKIECHUS 1 MHOTO00pAa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJOTMYECKHUX PSIJIOB B HACJIEACTBEHHOM HM3MEHYMBOCTH,
«Metogpl cenexkuumn», «OTnanénHas rudpuauzanus», «MyTrareHesy.

JlaGopaTopHasi padora «/3yueHrue cOpTOB KyJIbTYpPHBIX PACTEHUNA U MOPOJT
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIMU PACTCHUIN.

IpakTnuyeckas padora «lIpuBnBKka pacTeHuN».

Ikckypeusi «OCHOBHBIE METOAbl M JIOCTHKEHHUS CEJIEKUUU PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLMIO, IUIEMEHHYO bepmy,
COPTOUCIIBITATEAbHBI yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B JIaOOPaTOPHIO
arpOyHMBEPCHUTETA UM HAYYHOTO LEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJOTHM, — KJIETOYHbIE U TKaHEBbIE
KYJbTYPBbI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpaguimonHas
OMOTEeXHONOTHS:  XJIeOOMeueHue, TMOMyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJENHe. Mukpoouonoruueckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3laHre TEeXHOJOTMi U MHCTPYMEHTOB LIEJICHAPABICHHOIO U3MEHEHUS U
KOHCTPYHPOBAHUS T€HOMOB C LIEJIBIO MMOJYYEHHsI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIIMX HE BCTPEUAIOIIHNECS B IPUPOIe OMOCUHTETHUECKUE MTYTH.



Kierounasa unxeHepus. MeTonsl KyJIbTypbl KIETOK U TKaHEW PACTECHUU H
*KUBOTHBIX. Kpuobanku. Comarudeckass ruOpuau3aius W COMATHYECKUM
sMOpuorene3. lcnonb3oBaHue ramioujioB B CeJlEKUUH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumei. Hcnonvsosanue MOHOKIOHAbHBIX U NOJUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
AULEKICTOK U KIIOHUPOBAHHUE KMBOTHBIX. METON TpaHCIUIAHTALMU sIIEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHbix JJHK. Cozoanue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W T'€HHOM  MHXXECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON NHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nudponas meaununa. [T1P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUHM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 310poBbf. VICIOJIB30BaHHME CTBOJIOBBIX
KieTok. TapretHas Ttepanusi paka. 3D-Omoumkenepus mansg  pa3pabOTKU
(GyHAaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETaHHUEM TEXHOJIOTUH TpEXMEPHOTr0 OMONPUHTUHIA U cKaddonauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHnue BEKTOPHBIX BaKIMH C 1EJbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBiieHHE MOJIEKYJSPHBIX MEXaHHU3MOB
dbynkunonuposanusi PHK-conepkamux BUpYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuupl u cxemsl: «Mcnoab30BaHE MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
pOU3BOJCTBEY, «Kiletounas nHxxenepus», «I eHHass HHKEHEPUD».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWINAas IPOU3BOJAWUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE TPOU3BOICTBO)».

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BNOJIOTUN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K pe3ysibTaTaM OCBOEHUS
oOyJarmMMUCI TporpaMM CpeaHero oOlmero o0pa3oBaHUS: JUYHOCTHBIE,
METaIpeIMETHBIC U TIPEIMETHEIE.

B cTpykType TUYHOCTHBIX PE3yJIbTATOB OCBOCHHSI MPOTPAMMbI TIO OWOJOTHHU
BBIJICJICHBI CIIEAYIOIIME COCTABJISIOUINE: OCO3HAHHME OOY4YaloIIMMUCS POCCHMCKON



IrPaXXIAHCKOM MAEHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTU U
CaMOOMPEEICHUIO, Halu4ue Momusayuu K 00y4eHuto OUOJIOTHUH, YeleHANnPAasieHHOe
pazeumue BHYTPEHHUX YOEKJICHUI JTUYHOCTH HA OCHOBE KJIIOUEBBIX I[EHHOCTEH U
HUCTOPUYECKUX TPATULUA pa3BUTUS OMOJOTMYECKOTO 3HAHUSA, 20MOBHOCMb U
cnocodoHocmb 00y4aroUUXCsi pyKOBOJICTBOBATHCSA B CBOEH JI€SITEIBHOCTH 1IEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKaMH, MPUCYHIMMH CHCTEME OHOJIOTHYECKOTO O0O0pa3oBaHUs,
Haauuue npasoco3Hanusi YKOJIOTMUECKON KYJIbTYPbl, CHOCOOHOCMU CcMasums UEIN U
CTPOUTH )KU3HECHHBIC ILJIaHBI.

JIM4HOCTHBIE Pe3yJIbTaThl OCBOCHUS MPOTrpaMMBbl 10 OMOJIOTUU JOCTUTAIOTCS B
€IMHCTBE Yy4YeOHOM U BOCIUTATEIBHOM JIESITEIBHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUHUCKUMU COIMOKYJIBTYPHBIMH, UCTOPUYECKUMHU U JTYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, TMPUHATHIMM B OOILECTBE MNpaBUJIaMH W HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT IIpOIlEcCaM CaMOIIO3HAHMS, CAMOBOCIHUTAHUSA W
CaMOpa3BUTHSA, PA3BUTHS BHYTPEHHEN MMO3UIUN JTUYHOCTH, NATPUOTU3MA U YBAXKEHUS
K 3aKOHY W MPABOMOPAJNIKY, YEIOBEKY TpyJa U CTapIIeMy IMOKOJICHHIO, B3aUMHOTO
YBOKCHUS, OEpPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJICAUI0 W TPATULMAIM
MHOTOHAIIMOHAIIBHOTO Hapoaa Poccuiickorn Denepanuu, OpUPOIE U OKPYKAOIIEH
cpene.

JIndHOCTHBIE pe3yJbTaThl OCBOEHUs yueOHOro npeamera «buomorus» m0mKHbI
OTpaxkaTb TOTOBHOCTh U  CIOCOOHOCTh OOYYaIOIIUXCS  PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIM{,  TO3UTHUBHBIX  BHYTPEHHUX  YOEXKIEHUM,  COOTBETCTBYIOIINX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO0 OOIIECTBa, PAaCHIMPEHHE KU3HEHHOTO
ONbITA W OMNbITA JIEITEIBHOCTH B IMPOLECCE peaM3allid OCHOBHBIX HaIlpPaBJICHUI
BOCIIUTATEIBHOU IE€SITEIHbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpa;ka1aHCcKOro BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTh TPAKIAHCKOM MO3ULUKM OOYYarolIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HAaHWE CBOMX KOHCTHUTYIIMOHHBIX TMpaB U 00sI3aHHOCTEH, YBAXKCHHUE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOU ACATETLHOCTU MPU CO3JAHUU YUEOHBIX
MPOCKTOB, PpEIICHMH Y4yeOHbIX U  TIO3HABATEJIbHBIX  3a7a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPENEIATh COOCTBEHHYIO MO3HUITUIO TIO OTHOIICHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATSH €€;

YMEHHUE YUYUTHIBATH B CBOMX JICUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBHS JIIOJIEH C Pa3sHBIMH yOEKIECHUSMH, KYJIbTYPHBIMA IIEHHOCTSIMHU U
COIIMAJIbHBIM TOJO0KEHUEM;



TOTOBHOCTh K COTPYAHUYECTBY B MPOLECCE COBMECTHOTO BBIOJIHEHUS
y4eOHBIX, I[IO3HABAaTEIbHBIX MW  HMCCICAOBATEIbCKUX  3aJlay, YBaXUTEIbLHOIO
OTHOIIICHUS K MHEHUIO OIIMOHEHTOB TMpU OOCYXJIEHUU CIOPHBIX BOIPOCOB
OHMOJIOTHYECKOTO COJIEPKaHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCITUTAHUSA:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW HACHTHYHOCTH, MAaTPUOTU3MA,
YBaXXEHHUS K CBOEMY HApPOJly, YyBCTBA OTBETCTBEHHOCTH nepea PoauHou, ropaocTu 3a
CBOM Kpau, CBOKO PoauHy, CBOM S3bIK WU KyJbTYpy, IPOLLIOEC W HACTOSAIICE
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEAUI0O M NMaMSITHUKAM IMPUPOJIbI,
TOCTHXKEHUAM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CITIOCOOHOCTH OLICHUBATH BKJIAJl POCCUMUCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMOJIOTHH, TOHUMAaHUS 3HaYeHUs1 OMOJIOTUHU B TTO3HAHUU 3aKOHOB MIPUPOJIbI, B KU3HU
YeJIOBEKa U COBPEMEHHOIO 00IIIEeCTBa;

uaerHas yOeXJIEHHOCTh, TOTOBHOCTh K CIYy)KeHHMIO W 3ammurte (Oreuectsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE IyXOBHBIX LIEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CUTYAllMI0O W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSCh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTONYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILIEHHUE K CBOMM POAMUTEISIM, CO3JAHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O IPUHSATUSA HEHHOCTEN CEMEUHOMN )KU3HU B COOTBETCTBUHU C TPATULUSIMU
HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIIECHUE K MHPY, BKIIOYAsl ICTETHKY ObITAa, HAy4YHOTO WU
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

ITOHUMAHUE YMOLMOHAIIBHOTO BO3JACUCTBUS JKUBOU MTPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CAaMOBBIPQXXECHHUIO B pAa3HbIX BHJAAX MCKYCCTBA, CTPEMJICHUE
MPOSIBJISITh KAYECTBA TBOPUECKOM JTIMYHOCTH;

5) ¢usnyeckoro BocnuTaHUA, (POpMHPOBAHMSA KYJILTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyuns:

MOHUMAHHE U peau3alus 3I0pPOBOro U 0e30macHOro oopasa Xu3HH (310pOBOE
NUTaHWe, COOJIOICHNE TUTUEHUYECKUX MPABWI U HOPM, COaTaHCUPOBAHHBIM PEKUM
3aHATHH W OTHObIXa, peryiaspHas (uU3UYEecKas aKTHUBHOCTh), OEpeXHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3JI0POBBIO;



NOHMMAHHWE [EHHOCTH TMPaBWI HWHIMBUAYAJIBHOTO U  KOJUIEKTHUBHOTO
0€30MMacHOT0 MOBECHUS B CUTYAIIUX, YTPOKAIOIINX 37JOPOBBIO U JKU3HH JIIOJICH;

OCO3HAHHE TMOCIEICTBUI W HENPUSATUS BPEAHBIX MPUBBIYEK (YMOTpPEOICHUs
AJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHKE [IEHHOCTH MacTepCcTBa, TPYI0II00UE;

FOTOBHOCTh K AQKTHUBHOW JIEATEIIBHOCTH TEXHOJOTMYECKOM W COLIMAJIbHOU
HAIPAaBIEHHOCTH, CHOCOOHOCTh HMHMIIMHUPOBATH, IUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATDH TAKYyIO JEATEIbHOCTD;

UHTEpPEC K paznuyHbiM chepaM mpodeccHOoHaNbHON NeATebHOCTH, YMEHUE
COBEpIlIaTh OCO3HAHHBIK BBIOOp Oyayimied mpodeccuu U peaqTu30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh M CIHOCOOHOCTH K OOpa3oBaHUI0O U CaMOOOpa30BaHUIO Ha
NPOTSHKEHUU BCEH )KU3HU;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKHU LIENIeCO00pa3HOe OTHOUIEHUE K MPUPOJIE KaK UCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYyIIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS DKOJIOTUYECKOW KyJIBTYypbl: MPHUOOPETEHHUE OIbITa
IJIAHUPOBAHUS MOCTYIIKOB U OLIEHKU UX BO3MOKHBIX MOCIEACTBUN JIJI1 OKPYKAIOIIEH
Cpebl;

OCO3HaHHWE TIJIO0ANIBHOTO XapaKTepa 3KOJIOTMYECKHUX Npo0ieM W MmyTed HX
pelieHus;

CIIOCOOHOCTH MCIOJIB30BaTh MPUOOpPETAEMbIE TIPU MU3YYCHUH OMOJIOTUU 3HAHUS
M YMEHHMS Tpu  pEIIeHHH  MpoOJeM, CBS3aHHBIX C  palMOHAIBHBIM
IPUPOOIIOIH30BaHNUEM (COOJIIOICHHE MPABUII IOBEICHUS B TIPUPOJIC, HAIPABIEHHBIX
Ha COXpaHEHHUE PABHOBECHS B IKOCHUCTEMAX, OXPAHY BUJIOB, IKOCUCTEM, OUOChEpPHI);

AKTUBHOE HENMPUATUE NEUCTBUM, MPUHOCAIIMX BPEI OKPYKAKOLIEH NPUPOTHON
cpene, yMEHUE NPOTHO3UPOBATh HEOJIATONPHUSATHBIE JKOJIOTHUYECKHE TMOCIEICTBUS
NpEeANTPUHUMAEMBIX IEMCTBUM U MIPEAOTBpAIATh UX;

HaJU4YUe Pa3BUTOTO IKOJOTUUYECKOTO MBIIUICHUS, IKOJOTUUECKON KYJIbTYPHI,
OTIbITA JIEATEIIBHOCTH SKOJIOTHYECKON HAMPABICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS
UMHU B MO3HABATEJIbHOM, KOMMYHUKATUBHON M COLIMATIBLHOM MPAaKTHUKE, TOTOBHOCTH K
YYacCTHUIO B IPAKTHUECKOMN AEATEIbHOCTH SKOJOTHUYECKON HAMIPABICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMUPOBAHHOCTh  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIICCTBEHHOM NPAKTUKH, OCHOBAHHOTO Ha JHAJIOTE
KYJBTYpP, CIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMUTATENbCKOW KYJIbTYpPhl KaK CpEICTBa
B3aUMO/JICUCTBUS MEXK]TY JIFOJIbMU U TIO3HAHUS MUPA;



NOHMMaHuEe crneuu@uku OUOJIOTHM KakK HayKd, OCO3HaHMs €€ poiu B
(GOopMUPOBAHMN PAIMOHATBFHOTO HAYYHOTO MBIIIICHUS, CO3AAHUU IIEJIOCTHOTO
MPEACTABICHUS] 00 OKPYKAIOIIEM MHpPE KaK O €IWHCTBE MPUPOJbI, YEIIOBEKA U
oOmiecTBa, B TMO3HAHWU NPUPOJHBIX 3aKOHOMEPHOCTEH U pEIICHUU MpodiieM
COXpaHEHUs NPUPOJHOTO PABHOBECHS],;

yOeXAEHHOCTh B 3HAYMMOCTU OHOJIOTMU [UIsI COBPEMEHHOM IMBUIIM3ALNU:
o0OecrieyeHrss HOBOIO YPOBHSI pa3BUTUS MEIMLMHBI, CO3/IaHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTHIA, CIIOCOOHBIX pelIaTh peCypcHbIe MPOOIeMBbl Pa3BUTHUS YEIIOBEUECTBA,
IOUCKA IMyTeH BbIXOJA M3 TI00AIBHBIX SKOJIOTMYECKUX MpodjeM H obecredeHus
nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PALMOHAIBHOMY HMCIOJB30BAHUIO MTPUPOJHBIX
pecypcoB U (POPMHUPOBAHHIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IOJYYEHUU OHOJIOTMYECKMX 3HAHUHW B  IENX
MOBBIIICHUS OOIIEH KYyJIbTYpbl, ECTECTBEHHO-HAYYHON I'PaMOTHOCTH, KaK COCTABHOM
4acTU (PYyHKIIMOHAIBHON IPAMOTHOCTU 00ydYaromumxcs, GopMUpyeMoi Mpu U3y4eHUU
OnoJoruu;

ITIOHMMAHUE CYLIHOCTH METOJOB ITO3HAHMS, HCHOJB3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH MWCHOJb30BATh IOJy4YaeMble 3HAHMS U1 aHalu3a W
OOBSACHEHHSI SIBJICHUI OKpPYXalOLEro MUpa M MNPOUCXOAIIMX B HEM H3MEHEHHI,
yMEHHME JenaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE Hay4yHbIX (AKkTOB H
MUMEIOIINXCS JaHHBIX C LIEJIBIO MOJyYE€HHs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO HCIIOJIB30BaTh OHMOJOTMYECKUE 3HAHMS IS
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYallUsX;

OCO3HAHME [ICHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTb OCYILECTBIIATH
IPOEKTHYIO U MCCIIEOBATENBCKYIO AEATENBHOCTh HHINBHUYAIbHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000Opa30BaHHI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW IO OHOJOTHMU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTIMHU.

METANPEIAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe PE3yJIbTaThl OCBOCHUSA y4eOHOTO TmpenMera «buosorusy»
BKJIFOYAIOT: 3HAYUMBbIC JUII  (OPMHUPOBAHUS MHUPOBO33PCHHUS  OOYYAFOIIMXCS
MEXIUCITUTUTMHAPHBIC (MEXKIIPEAMETHBIC) OOIIEHAYYHBIE TOHSATHS, OTpPaKaroIIHe
IIEJIOCTHOCTh HAayYHOW KapTHHBI MHUpa M CIenupuKy METOJOB IO3HAHUA,
WCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKaxX (BEIIECTBO, DPHEPTHUS, SBJICHHE, IMPOIIECC,
CUCTEMa, HAay4YHBIM (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHNEe, HAOJIOIEHNEe, N3MEPECHHE, SKCIIEPUMEHT U JIPYTHE); YHUBEPCATbHBIC
yuyeOHble AeicTBHs  (MMO3HABATENBHBIE, KOMMYHHUKATHUBHBIC, PETYJATHUBHEIE),
obecreunBaromnye GopMupoBaHrue (PYHKITMOHAIBHOW TPAMOTHOCTH W COIMATBHOU
KOMIIETCHIINM  OOyYaroIIMXCSA,  CIHOCOOHOCTh  OOyYaroIMXCS  HMCIOJIb30BaTh



OCBOCHHBIC MEXIUCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA U YHUBEpCAIbHBIC
y4eOHbIE ICMCTBUS B TIO3HABATEIILHON U COLIMAIBHON IPAKTHUKE.

B pesynbTare uzydueHusi OMOJI0OTUM HA YPOBHE CPEAHETrO O0IIero o0pa3oBaHus y
oOyuaromierocss 0ynyT chOpMUpPOBaHbI MO3HABATEIbHBIE YHUBEPCAIbHBIE YUEOHBIC
NENUCTBUSA, KOMMYHUKAaTUBHbIC YHHUBEpPCAIbHbIC y4eOHbIC NEUCTBUSI, PETYISTUBHBIC
yHUBEpCaJbHbIC yUeOHbIE IEUCTBHSI, COBMECTHAS JIEITEIbHOCTD.

MeramnpeaMeTHble pe3yJabTaThl OCBOCHUS TIPOTPAaMMBI CPEAHETO O0OIIero
00pa30BaHUsl TOJKHBI OTPaXKaTh:

OBaanenue YHHMBepPCAJIbHbIMH yueOHBIMU NM03HABATEJbHBIMH
AEeCTBUAMM:

1) 6a3oBbIe JIOTHYECKHE JAeiiCTBHS:

CaMOCTOATENIbHO  (OpMyNIHpOBaTH M aKTyallM3UpOBaTh  IPOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHUU 3HAHUW MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanu3a, cuHTE3a, CpaBHEHHMS, KiIacCHU(UKAIUU, 00OOIIECHHS), PACKPhIBATh CMBICI
OMOJIOTUYECKUX TIOHATHH (BBIACIATh WX XapaKTepHbIE TMPU3HAKH, YCTAaHABIUBATH
CBSI3U C IPYTUMH TTOHSATHSMH );

OTpeNeNnaTh TN JCSITCIBHOCTH, 3aJaBas MapaMeTpbl W KPUTEPHH WX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIIOJIb30BaTh OWOJIOTUYECKUE MOHATUS JUIsi OOBSICHEHHS (PAKTOB M SIBICHUUN
YKVUBOU NPUPOJBL;

CTPOUTH JIOTHYECKUE pacCyXaAeHHus (MHIYKTUBHBIC, JCAyKTUBHBIE, II0
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B pPaccMaTPUBAEMBIX
SABJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTh CXEMHO-MOJICNIbHBIE CPEJCTBA I MPEACTABICHUS CYIIECTBEHHBIX
CBS3¢ W OTHONIEHWH B HM3ydaeMbIX OHMOJOTHYECKUX OOBEKTaX, a TaKKe
MPOTHBOPEYMI PA3HOTO poOja, BBIABICHHBIX B Pa3IMYHBIX HH(GOPMAIMOHHBIX
UCTOYHHUKAX;

pa3pabaThiBaTh TUIAH pEHICHUS TPOOJeMBbl ¢ Y4ETOM aHadu3a HMMEIOITUXCS
MaTepPHATBHBIX M HEMAaTepHUATbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JICATECILHOCTh, OIIEHUBATh COOTBETCTBHE PE3YyJIETATOB
IEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUIN ACATCIBHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHATH pa0OTY B YCIOBUSX PEATbHOTO, BUPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbI€ MCCJIEI0BATEIbCKHE IeHCTBHS:

BJIQJICTh HaBBIKAMH y4€OHO-UCCIIEIOBATEILCKON M MPOEKTHOW JESTEIHHOCTH,
HaBbIKAMU  paspelieHusi  mpoOjeM, CIOCOOHOCThIO W TOTOBHOCTBIO K



CaMOCTOSITEJIBHOMY IIOMCKY METOJIOB PELICHMs MPaKTUUYECKUX 3a]ad, IPUMEHEHUIO
Pa3IMYHBIX METOIOB MO3HAHUS;

MCIIOJIb30BaTh PA3IMYHbIC BUABI IEATEIBHOCTH 0 MOJIYYCHHIO HOBOTO 3HAHMUS,
€ro MHTEPIPETALNU, TPEOOPa30BAHUIO U IPUMEHEHHUIO B YUEOHBIX CUTYyaIlHsIX, B TOM
YUCJIe IPU CO3AaHUN YUEOHBIX U COLIMATIBHBIX TPOEKTOB;

(opMuUpOBaTh HAy4YHBIH THUI MBIIIJICHUS, BIaJE€Th HAyYHOM TEPMHMHOJIOTHEN,
KITFOYEBBIMH MOHATHSIMHI U METO/IaMU;

CTaBUTh M (OPMYyIHMPOBAaTh COOCTBEHHBIE 3ajaud B 00pa30BaTEIbHOU
JESTENIbHOCTU U )KU3HEHHBIX CUTYAlIMSX;

BBISIBJISITH  [IPUYMHHO-CJIEJICTBEHHBIE CBA3M M aKTyaJlu3UpoBaTh 3ajayy,
BBIJIBUTaTh TUIIOTE3Y €€ pElIeHUs, HaXOJAUTh apTyMEHThI JUIsl JOKa3aTelbCTBA CBOMX
YTBEPKIACHHM, 3a]aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATH MOJyYEHHBIC B XOJ€ PEUICHUS 33aa4H Pe3yIbTaThl, KpUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IIEJICHAIIPABICHHBIN TOWCK TEpeHOca CPeICTB U CIocoOOB
NEeUCTBUS B MPO(ECCUOHAIBHYIO CPEAY;

YMETh TEPEHOCUTh 3HAHMWS B TO3HABATEIBHYI0 W TMPAKTUYECKYIO OOJACTH
KU3HEACSITEIbHOCTH;

YMETb UHTErpUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIC HJEW, MpEAJaratb OpPUTHHAIBHBIE TOIXOABl U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 337a4H, IOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

3) pa6ora ¢ nnpopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUMKAX MH(pOpMaLUU (TEKCTE yueOHOro
nocoousi, Hay4YHO-TIOMYJSIPHOM  juTepaType, OMOJOTMYECKHX  CJIOBapsxX U
CIPaBOYHHMKAX, KOMITBIOTEPHBIX Oa3ax [aHHBIX, B VHTepHeTe), aHaIu3upoBaTh
MH(GOPMAIIMIO PA3TUYHBIX BUAOB U POPM IPEICTABICHUS, KPUTUIECKH OIICHUBAThH €€
JOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTD;

(GopMyIupOBaTh 3ampochl U NPUMEHATH Pa3jIMYHble METOAbl MpPH TOUCKE U
oTObope Ouosiornueckor wHbOpMaUK, HEOOXOAUMOM [JIsi BBIMOJHEHUS Y4EeOHBIX
3azay;

npuoOpeTaTh OMBIT HKCIOJB30BaHUA HMHPOPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTH, COBEPIIEHCTBOBATh KYJbTYPY AKTUBHOTO HCIOJIB30BAaHUS Pa3IMYHbIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBHIOMpaTh  ONTHUMAIbHYIO  (QOpMy  TpEACTaBICHUSA
Oouonornyeckoi nHGopManuu (CXembl, rpauKH, TUArpaMMbl, TaOIUIIbl, PUCYHKU U
Ipyroe);

UCIIONIb30BAaTh HAy4HBI $3BIK B KadecTBE CpeAcTBa npu pabore c
Oouonoruueckod  HMHPOpMAIMEN: TPUMEHATh XHMHYECKHe, (PHU3NYECKHEe U



MaTEMaTUYECKUE 3HAKW M CHUMBOJIBI, (QopMyibl, abOpeBUATypy, HOMEHKIATYpY,
MCIIOJIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIIMYECKHE CPEICTBA HATJISTHOCTH;

BJIJICTh HABBIKAMH PACIIO3HABAHUS U 3aIUTHI HH(POpMAIu, HHOOPMAITMOHHON
0€30MacCHOCTH TUYHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) oO1enne:

OCYIIECTBIISITh KOMMYHHKAITUU BO BCeX cepax KM3HU, aKTHBHO y4acTBOBATH B
JUaliore WM JAMCKYCCHU MO CYHIECTBY 0O0CyXkaaeMoil Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CY)KJICHHUS OTHOCUTEIBHO BBINIOJHEHUS TNIpeiaraeMoun
3a/1a4M, YYHUTHIBATh HMHTEPECHl M COINIACOBAHHOCTh MO3ULUNA APYTrUX YYaCTHUKOB
JManora Wil JUCKYCCUH);

pacno3HaBaTh HeBepOalbHbIE CpeAcTBa OOILIEHUs, T[OHUMATh 3HAYEHUE
COIIMAJIbHBIX 3HAKOB, MPENOCHUIOK BOSHUKHOBEHHUS KOH(DJIUKTHBIX CUTyallul, YMETh
CMSATYaTh KOH(IUKTHI U BECTH ITEPETOBOPHI;

BJQJICTh PA3JIUYHBIMU CIIOCOOAMU OOIICHHS W B3aUMOJICUCTBUS, MOHUMATh
HaMEpPEHUS APYTUX JIOJIeH, MPOSBIATh YBOKUTEILHOE OTHOIIEHNUE K COOECETHUKY U
B KOPPEKTHOH opMe (hOopMyIIMpOBaTH CBOM BO3PAKEHHUS;

pPa3BEPHYTO M JIOTUYHO H3Jaratb CBOIO TOYKY 3pPEHHUSI C HCIOJIb30BAHUEM
S3bIKOBBIX CPEJICTB.

2) coBMeCTHAas eI TeJbHOCTh:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIUBUAYyaJbHOU
paboThl MPU PELICHUH OHOJOTMYECKON MpoOJieMbl, 000CHOBBIBATH HEOOXOJAUMOCTh
IPUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJICHCTBUS MPU PEIICHUN y4eOHOM 3a1a4H;

BBIOMpATh TEMATUKy M METOAbl COBMECTHBIX JEUCTBUM € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOTO YJI€HA KOJUJIEKTHBA;

MpUHUMATh  1EeM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBaTH U
KOOPJIMHUPOBATh JIEUCTBUSL MO €€ JOCTHXKEHUIO: COCTABIATH IUIAH JCHCTBUM,
pacnpenensiaTb poid ¢ Y4ETOM MHEHUH YYacTHUKOB, OOCYXJaTh pe3yJbTaThbl
COBMECTHOU paboTHI;

OLICHMBATh KAY€CTBO CBOET0O BKJIAJIa U KaXKJOr0 YYaCTHUKA KOMaHbl B OOIIMIA
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBBIE TPOEKTHI, OIEHUBATh HJIEM C TIO3UIIMM HOBU3HHI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJIATh TO3UTHUBHOE CTPATErMYECKOE TOBEJICEHHE B  Pa3IMYHBIX
CUTYAIIUSX, IPOSIBIISATH TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM.

OBJiaieHue YHHBEPCAJIbLHBIMYU PEryJISiITUBHBIMU €HCTBUSAMM:

1) camoopraHu3anusi:

MCIIOJIH30BaTh OMOJIOTHYECKUE 3HAHUS IS BBISIBIICHUS TIPOOJIEM U MX PEIICHUs
B )KU3HCHHBIX M YUCOHBIX CUTYAIIHSIX;



BbIOMpaTh Ha OCHOBE OMOJOTMYECKMX 3HAHUM II€JIEBBIE WU  CMBICIOBBIE
YCTaHOBKM B CBOMX JIEWCTBUAX M IOCTYIIKax II0 OTHOLICHHIO K XMBOM IPUPOJIE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAOIINX;

CaMOCTOSITEJIBHO OCYLIECTBIIATh II03HABATEIIBHYIO JIE€ATEIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (HOPMYIMpPOBaTH COOCTBEHHBIE 33/1ayd B 00pa30BaTEIbHON
NEATEIbHOCTH U KU3HECHHBIX CUTYaLUsX;

CaMOCTOSITENIFHO COCTABJISATH IJIaH PEIICHUS MPOOIEMBbI C YIETOM UMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPENOYTECHU;

JaBaTh OLICHKY HOBBIM CHUTYalUsIM;

paciupsaTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEAOUYTEHUMH;

JieJ1aTh OCO3HAHHBIM BBIOOP, apIryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CHoc00CTBOBATh (POPMHUPOBAHUIO U MIPOSBICHUIO HIIMPOKOM 3pyIULIUU B PA3HBIX
o0JjacTaX 3HaHUM, MOCTOSIHHO MOBBIIIATh CBOM 0Opa3oBaTENIbHBIM U KyJIbTYPHBIN
YPOBEHB.

2) CAMOKOHTPOJIb:

NaBaTh OLICHKY HOBBIM CHUTYyallUsM, BHOCUTHb KOPPEKTHBBI B JESATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEIIAM;

BJIa/IeTh HaBbIKAMH MMO3HABATEIBbHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIIAEMbIX
NEUCTBUM W MBICIUTEIBHBIX IMPOLECCOB, HMX PE3YyJIbTaTOB M  OCHOBAaHUM,
UCIIOJIb30BaTh MPUEMBI peQueKCUU [l OLEHKH CHUTyalllud, BbIOOpAa BEPHOIO
peleHus;

YMETh OLEHHUBAaTh PUCKH W CBOEBPEMEHHO IIPUHUMATh PEIICHUS [0 MX
CHIDKEHHUIO;

MPUHUMATh MOTHUBBI M apryMEHThl JPYTUX T[pU aHAJIM3E PE3yJbTaTOB
NEATEIIBHOCTH;

3) npuHATHE Ce0s M APYTHX:

MPUHUMATD ce0sl, MOHUMasi CBOU HEJOCTATKU M IOCTOMHCTBA;

OpUHUMATh MOTUBBI W apryMEHTbl JIpYTMX T[pU aHaju3e pe3yJbTaToB
NEATEIIbHOCTH;

IpU3HABATH CBOE MPABO U MPABO APYrUX HA OIIHOKH;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH IPYTOro YelIOBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIe pe3ylbTaThl OCBOCHHMS COACPKAHHMS Y4EOHOTO MpeaMeTa
«buonorus» Ha yrayOJa€HHOM YpOBHE OpHEHTHPOBaHbBI Ha oOOecreueHue
npoduabHOro 00yueHus: oOydaromuxcst ononorur. OHU BKIIOYAIOT: Celu(pUIecKue
s OMOJIOTMM HayuyHbIe 3HAHMS, YMEHUS M CHOCOObI JEHCTBUH MO OCBOCHHIO,
MHTEpIpETallid U NMPeoOpa3oBaHUIO 3HAHUM, BUABI JESATEIBLHOCTH IO IOIYYEHUIO



HOBBIX 3HAHUW M WX MPUMEHEHHUIO B PA3JIUYHBIX y4EOHBIX, a TaKXKE B PEabHbIX
KU3HEHHBIX cuTyauusax. IIpenMeTHbie pe3ynbTaThl MPEACTaBICHBI [0 Trojam
W3YyUYCHHUS.

[IpenmeTHbie pe3ynbTaThl OCBOeHHUs yueOHoro mpeamera «buomorus» B 10
KJlacce JOJIKHBI OTPAKATh:

c(OPMUPOBAHHOCTL 3HAHUM O MeCTe U pPOJU OHOJIOTMM B CHUCTEME
€CTECTBEHHBIX HayK, B (OpPMHPOBAHWU ECTECTBEHHO-HAYyYHON KapTHHBI MUpPA, B
MO3HAHUM  3aKOHOB  TPHUPOABI U pPEUIEHUH  mpoOJjeM  palroHaIbHOTO
IPUPOAOIIOIB30BAHUSA, O BKIIAJIE POCCUUCKUX M 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OnoJjoruu;

BJIQJICHUE  CUCTEMOM  OHMOJOTMYECKUX  3HAHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIIue OHOJIOTHYECKME TEPMHUHBI W TOHATHS (KM3Hb, KIIETKa,
OpraHusM, MeTaboJIM3M, TOMEOCTa3, CaMOPETyJIALHs, CaMOBOCIPOU3BEICHUE,
HaCJIEJICTBEHHOCTh, W3MEHYMBOCTb, POCT W pa3BUTHE), OUOJIOTMYECKHUE TEOPUU
(xnetounas teopus T. [lIBanna, M. llneiinena, P. BupxoBa, xpomocoMHasi Teopus
HacnenctBeHHOcTH T. Moprana), yuenus (H. WM. BaBuinoBa — 0 1eHTpax
MHOT000pa3usi U MPOUCXOXKACHHS KYyJbTYPHBIX PAaCTEHHUI), 3aKOHBI (€QUHOOOpa3us
IIOTOMKOB TEPBOT0 TMOKOJEHUS, PACHICIUIEHUS, YHCTOThl TaMET, HE3aBHUCHUMOIO
HacnenoBanuss [.  Mengens, TOMOJIOTUYECKHX PSAOOB B  HACJIEACTBEHHOU
n3meHunBocty H. M. BaBuiioa), mpuHImmbs! (KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMHM METOJAMHM HAyYHOTO TO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTHYECKUX  HCCIICIOBAHUSAX KUBBIX OOBEKTOB (ONMUCAHUE, U3MEPEHHUE,
HAOJII0/ICHHE, DKCTIEPUMEHT);

YMEHHE BBIJEIATh CYIIECTBEHHbIC NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHUCJIE OAKTEPHiA,
rpu0OB, pacTeHUH, >KUBOTHBIX M YEJIOBEKA, CTPOCHHSI OPraHOB M CHUCTEM OpPraHOB
pacTeHul, )KUBOTHBIX, YEJIOBEKA, MPOLECCOB KU3HEACITEIBHOCTH, MPOTEKAIOIINUX B
OpraHu3Max PAcTeHHM, )KUBOTHBIX U YeJIOBEKa, OMOJIOrMYECKUX MPOIIECCOB: OOMEHa
BeleCcTB (MeTaboJIM3M), TPEBpAIEHUS DSHEPrUH, OpOXKEHHs, aBTOTPOGHOTO U
reTepoTpo(HOro TUIOB MUTaHUA, (HOTOCMHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
ramMeToreHesa, ASMOpHOreHe3a, MOCTIMOPHUOHAIBHOIO PAa3BUTHSA, PA3MHOXKECHHS,
UHAVMBUIYAILHOTO pa3BUTHA oOpraHu3Ma (OHTOreHe3a), B3aMMOJCHCTBUSL TEHOB,
reTepo3uca, HCKyCCTBEHHOTO 0TO0Pa;

YMEHHE YCTaHABJIMBAaTh B3aWMOCBSI3M MEXKJIYy OPraHOMJIAMHM KIETKH U HX
(GYHKIUSAMH, CTPOCHHEM KJIETOK Pa3HBIX TKAHEW U UX (PYHKIMSIMU, MEXKITY OpraHaMu
U CUCTEMaMM OPTaHOB y PAaCTEHUM, )KUBOTHBIX U YeJIOBEKa U UX (QYHKIUSIMU, MEKITY
CUCTEMaMU OPTaHOB M MX (YHKIMSAMH, MKy dTarmaMyd OOMEeHa BEIECTB, dTalaMu
KJIETOYHOTO IMKJIa W JKU3HEHHBIX IHUKJIOB OPTaHU3MOB, dTallaMu 3MOPHUOHATHHOTO
pa3BUTHS, TEHOTHIIOM U (PEHOTUTIOM, (DEHOTHUIIOM U (paKTOpaMU Cpebl OOUTAHUS;



YMEHUE BBISBISATh OTJIMUUTENbHBIE MPU3HAKU >KUBBIX CHUCTEM, B TOM YHCIIE
pacTeHul, )KUBOTHBIX M YEJIOBEKA;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIHUE aAPTYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO W CHMBOJIUKY JJIsS JTIOKA3aTeIbCTBA POJCTBA OPTAaHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPYIII;

yMEHUE peniaTh OMOJIOTMYECKHE 3a/1aud, BBIABISITH MPUYMHHO-CIIEACTBEHHBIC
CBSI3U MEXKIy UCCICAYEMBIMU OMOJOTHUYECKUMH TPOIECCAMH U SIBIICHUSMH, JCIaTh
BBIBOJIBI I TTPOTHO3bI HA OCHOBAHUY TIOJYYCHHBIX PE3yJIbTATOB,;

yMEHHUE BBINOJHATh JabOpaTOpHbIE W MpaKTHUYEeCKHue paboThl, COOJI0IATh
npaBuiia mpu paboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

yMEHUE BBIIBUTaThb THUIOTE3bl, TPOBEPATh WX OKCIECPUMEHTAIbHBIMU
cpenctBamu, (HOpMyIHpys IeTb KCCICIOBAHWSA, AaHAIM3UPOBATH IMOJYUCHHBIC
pe3yabTaThI U JACNIaTh BHIBOIBL;

yMEHUE YYacTBOBaTh B Y4e€OHO-HCCIIEOBATEIbCKON paboTe 1Mo OHOoJIOTHH,
DKOJIOTUU U MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
MyOJIMIHO MPEACTABIIAThH OJyYCHHBIE PE3yJIbTAThl HA YUEHUISCKUX KOH(DEPEHITUAX;

YMEHHE OIICHUBATh JSTHYECKHE AaCIEeKThl COBPEMCHHBIX WCCJICIOBAHHHA B
o0JyacTé OMOJIOTUH W MEIUIMHBI (KJIOHUPOBAaHHUE, UCKYCCTBEHHOE OILJIOIOTBOPEHHE,
HaIpaBJICHHOE U3MEHEHUE T€HOMA U CO3/[aHUE TPAHCTEHHBIX OPTraHU3MOB);

yMEHHUE OCYIIECTBJIATh OCO3HAHHBIM BBIOOpP Oyayied mnpodeccnoHaIbHON
NEATEeIbHOCTU B O0JAacTU OWOJOTHUU, MEIMIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CENBCKOTO XO3SUCTBA, MHUIIECBON MPOMBIIIJICHHOCTH, YIIIYOJATh IMO3HABATEIHHBINA
WHTEPEC, HAMpPABJICHHBIH HAa OCO3HAHHBIH BBHIOOP COOTBETCTBYIOIIEH MPOQEeccuu u
NPOJOJDKEHNE  OMOJIOTMYECKOro  OO0pa3oBaHUsST B OpPraHMU3aIUsiX  CPEIHEro
po(ecCHOHaTBFHOTO U BHICIIETO 00pa30BaHUS.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Koaun4vecTBo yacoB DJIeKTPOHHbBIE
Ne HaunmenoBaHmue
Ipakruuec  (uuppoBbIe)
n/  pasgeaoBuTeM | Becer  KoHTpoJsibH
KHe o0pa3oBaTejibHbIE
I NporpamMmMsbl 0 ble padoThbI
padoThI pecypchbl
1 buonorus xax 1 0 0 Bbubnuoreka [IOK
HayKa https://m.edsoo.ru/7f41c292
JKuBble cucTeMbl bubmuorexa [JOK
2 2 0 0
U UX U3yYEHHE https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
b 2 .
3 HOTOTIA TIeTRH 0 05 https://m.edsoo.ru/7f41¢292
XHUMHU4YeCKast Bu6 1IOK
nOIMOTEKA
4 1 1 1
OprafHsatis 0 https://m.edsoo.ru/7f41¢292
KJIICTKH
5 Crpoenue u 3 0 2 bubnmnoreka HOK
(GYHKLINU KIETKU https://m.edsoo.ru/7f41c292
OOMeH BelecTB
6 Y IPEBpaIlcHue 9 0 1 bubmorera [JOK
peBpait https://m.edsoo.ru/7f41¢c292
SHEPTUU B KIETKE
Hacnencreennasa
7 uHpopmanus u 9 0 05 bubmuorexa [JOK
peanmzanus eé B ' https://m.eds00.ru/7f41c292
KIIETKE
3 JKusueHHEIH 5 1 1 bu6nuoreka [IOK
[UKJI KJIIETKU https://m.edsoo.ru/7f41c292
Crpoenue n Bu6 10K
nOIMOTEKA
9 17 0 15
ymxizim https://m.edsoo.ru/7f41¢292
OpTaHU3MOB
Pazmuoxxenue u Bu6 10K
nOIMOoTEKA
10 8 0 15
pasBHIHe https://m.edso0.ru/7f41¢c292
OpTaHU3MOB
I'enernka —
HayKa o
11 HACJIEJCTBEHHOCT 9 0 05 but6mmoreka [IOK
UHu https://m.edso0.ru/7f41¢c292
U3MEHYMBOCTH
OpTaHU3MOB
3aKOHOMEPHOCTH bubnuotexa [JOK
12 HACJIEICTBEHHOCT 10 0 1 https://m.edsoo.ru/7f41c292
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13 3aKOHOMEPHOCTH 6 L bubnmorexa LHOK
3MEHUMBOCTH https://m.edsoo.ru/7f41c292
14 I'eneTuka 3 05 Bbubnuoreka [IOK
YyeJoBeKa ' https://m.edsoo.ru/7f41c292
15 Cenexkmust 4 1 bubmuorexa [JOK
OpraHu3MOB https://m.edso00.ru/7f41c292
buorexnonorus BuG 110K
nonmoTeKa
16 4 0.5
1 cHrTeTHacckad https://m.edsoo.ru/7f41c292
ouoJsorus
bubnnoreka IIOK
17 P 1 0
C3CPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBIIEE
KOJIMYECTBO
YACOB IO 102 13.5

I[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

N.b Aradonos, B.1. CuBornazoB buosnorus 10 kinacc:ba3oBblit u yriyOiaeHHbIH

ypoBHHU. M.: JIpoa,2019

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

https://reshu-ege-oge.com/ege_biologiya.html
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