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MOSCHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mpenmery "buosorus" (manee - Ouojorus) Ha
YpOBHE cpelHero obmiero odpaszoBaHus pa3zpaboraHa Ha ocHOBe dDenepalbHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deaepanumy,
dI'OC COO, Konnenuuu mnpenogaBanHusi yueOHoro mnpeamera «buomorus» u
OCHOBHBIX TOJIOXKEHUH (efepanbHoil paboueil mporpaMMbl BOCIUTAHUS.

Yuebubii npenmer «buosorus» yriayonéHHoro ypoBHs u3ydeHus (10-11
KJIACChI) SIBJISIETCS OJHUM K3 KOMIIOHEHTOB MpeAMETHOU obnactu «EcTtecTBeHHO-
Hay4yHbIe ipeaMeTsDy. CoraacHo noaoxenusm GI'OC COO npodunbHbie yueOHbIE
OpeaMeThl, H3y4daemble Ha YrIyONEHHOM YpOBHE, SIBISIOTCS  CIOCOOOM
nuddepenninanin  oOy4eHUsT Ha YpOBHE CpeaHEero ooOIiero oOpa3oBaHUs H
NpPU3BaHbl O0ECHEYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o0muM, cperHuM Tpo(eCcCHOHATBLHBIM U BEICIIIMM 00pa3oBaHueM. B To ke Bpems
KOKABIA M3 O3TUX YYEeOHBIX TMPEAMETOB JODKEH OBITh OPHUEHTHPOBAH Ha
OPUOPUTETHOE pEIIeHUE OO0Pa30BATENbHBIX, BOCIUTATENIBHBIX U Pa3BUBAIOIINX
3a/1a4, CBS3aHHBIX C MPOQOpUEHTAlUe OO0YyYaloIUXCi W CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTH HAy4YHOT'O 3HAHMSI, CBSA3aHHOTO C OMOJIOTHUEH,
MEIUIUHOW, 3KOJIOTHEN, ICUXOJOTUEN, CIOPTOM WJIM BOCHHBIM JEJIOM.

[Tporpamma no yuebnomy npeamery "buonorus" gaét npeacraBieHue o Heau
U 3a7a4ax U3yudeHus ydeOHoro npeamera «buonorus» Ha yriayOGinEHHOM ypOBHE,
omnpenensieT o0sA3aTeNbHOEe (MHBAPUAHTHOE) TMPEAMETHOE COAEp)KaHUEe, €ro
CTPYKTYpUpOBaHHE IO pasfenaM U TeMaM, paclpelereHre Mo Kiaccam,
PEKOMEHJIyeT MOCIEI0BATEIbHOCTh HM3y4YeHHUs yuyeOHOro marepuayia ¢ yd€ToM
MEXMPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKM y4eOHOro mpoliecca,
BO3pACTHBIX 0COOEHHOCTEN oOydaromuxcs. B nmporpammMe no 6uonoruu peaan3zoBaH
MPUHIUI PEEMCTBEHHOCTH € U3yYEHUEM OMOJIOTHY HA YPOBHE OCHOBHOI'O OOILIETO
oOpa3oBaHusi, Omarogaps dYeMy MpPOCMATPUBAETCS  HAMPABICHHOCTh Ha
NOCNEAYIONIEe pa3BUTUE OHOJIOTUYECKUX 3HAHUM, OPUEHTUPOBAHHBIX Ha
(GopMUpOBaHHE  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  IKOJIOTHYECKOTO
MBIILJICHUS, IPECTABICHUH O 310pOBOM 00pa3e )KM3HU, HA BOCIIUTaHUE OEPEKHOTO
OTHOILIEHUS K OKpY>Kalollle nNpupoaHou cpeae. B mporpaMme no OMONIOTUM TakKe
NOKa3aHbl BO3MOXKHOCTH yueOHOro mnpeamera «buojorusy B peanuzanuu
tpeboBanuii ®I'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, METAlPEIMETHBIM H
PEAMETHBIM pe3yJbTaTaM 00yueHHUs U B OPMUPOBAHUU OCHOBHBIX BUIOB y4€OHO-
MO3HABATENIbHOM JAESTENIbHOCTH O0yYarouuxcsi MO OCBOEHHUIO COJEpKaHUs
OMOJIOTMYECKOT0 00pa30BaHus Ha YPOBHE CPEHETr0 OOIIEro 00pa3oBaHusl.

VYuebnsiii npenMer «buosorus»y Ha ypoBHE CpemHEro oOIero oopa3zoBaHUs
3aBepuIaeT OMONIOrnuecKoe 00pa30BaHUE B IIKOJIE U OPUEHTUPOBAH HA PACIIMPEHHE
U yriIyOJieHre 3HaHUM 00y4aroIuxcs 0 )KUBOM MPUPOJI€, OCHOBAX MOJIEKYJISIPHOU U



KJIETOYHOU OMOJIOTHH, YMOPUOJIOTUN M OMOJIOTUU Pa3BUTHSI, TCHETUKH, CEJEKIINH,
OMOTEXHOJIOTMH, IBOJIOLIMOHHOIO YUEHUS U SKOJIOTUH.

N3yuenne yudeOHOro mnpeamera «buonorus» Ha yriyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO HAa MOATOTOBKY OOYYAIOMIMXCS K MOCIEAYIOIIEMY MOJYyYEHHUIO
OWoNoTHYeCKOro  00pa3oBaHWs B By3aX W OpPraHU3ANMSIX  CPEIHETO
npogeccuoHanbHOro 00pazoBaHusi. OCHOBY €ro COAEpPM aHHUs COCTABISAET CUCTEMA
OMOJIOTMYECKUX  3HAHMW, TMOJYYEHHbIX IMpPU H3YyYEHUH OOydYarolUMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKHUX pa3/iejoB OMOJIOIMHM HAa YPOBHE OCHOBHOTO
obmero oOpazoBanusi, B 10—11 kiaccax 3Ty 3HaHHS TOJydYaroT pa3BUTHE. Tak,
paciiupeHbl U yriayOieHbl OWOJIOTUYECKHME 3HAHHMS O PACTEHHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME€ YEJOBEKa, OOIIMX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJIHUTEIBHO BKIJIFOUEHBI OMOJIOTMYECKUE CBEICHUS IPUKIIATHOTO U TIOMCKOBOIO
XapakTepa, KOTOPhIE MOXHO HCIIOJIb30BaTh KaK OPHUEHTHUPHI YIS MOCIIETYIOIIEro
BbIOOpa mpodeccun. Bo3MokHa Taxke HMHTErpanus OWOJIOTMYECKHUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, MOJIYYCHHBIMU OOYYAIOIIMMUCA NPU H3YUCHHUU
($U3KUKHU, XUMHUH, Feorpauu 1 MaTEMaTHKH.

Crpyktrypa mnporpamMmbl 1o ydeOHOMY mpeamery "buonorusa" otpaxkaet
CHUCTEMHO-YPOBHEBBI W 3BOJIOUMOHHBIA TOAXOAbl K HW3YYCHHIO OHOJIOTHH.
CornacHO MM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIS1 AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpPTraHU3allvi, SBOJIIOLIMY OPraHUYECKOro MUpa Ha 3emiie,
COXpaHEHHUs1 OMOJIOIMUYECKOro pa3HooOpas3us miuaHeTsl. Tak, B 10 kinacce usyuarorcs
OCHOBbI MOJIEKYJISIPHOM M KJIETOYHOM Ouojoruu, sMOpuUONOrMM U OHOJIOrHH
pa3BUTHUS, TEHETUKH U CEJCKIUU, OMOTEXHOJOTHMH M CHHTETHYECKON OHOJIOTHuH,
aKTyaTu3upYIOTCS 3HAHMUS OOYyYaromMXCs MO OOTaHUKE, 300JI0THH, aHATOMUH,
¢uznonorun yenoseka. B 11 kiacce n3ydarorcst 3BOJIIOIUOHHOE YYEHHE, OCHOBBI
9KOJIOTHH U YueHUe o buocdepe.

VYueOubiii npeamer «buomorus»  mpu3BaH  00€CTEUUTh  OCBOEHHE
00y4armuMuCcs OMOJIOTMUECKUX TEOPUN U 3aKOHOB, UCH, TPUHILIUIIOB U MPaBUII,
JIeXKaAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUH O
CTPOCHUM, MHOT0OOpa3suu M OCOOEHHOCTAX KJIETKH, OpraHu3Ma, IOIYJIALNH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIIMXCSI HAYYHBIX JOCTHMIKEHMSIX, COBPEMEHHBIX
UCCJIEIOBAaHMUSIX B OMOJIOTUH, MPUKIIAIHBIX aCMIeKTax OMOJOTHYecKuX 3HaHuil. Jlis
pa3BUTUSL M TOJJEpXKaHUS HHTEpeca oOyyaroumxcs K OWOIOrMH HapsAgy co
3HAYUTEJIbHBIM 00BEMOM TEOPETUUYECKOT0 MaTepuaia B COAEPKAHUU IPOrpaMMbl
o OMOJIOrMH NPESYCMOTPEHO 3HAKOMCTBO C MCTOPUEHN CTAaHOBJIEHUS U Pa3BUTHSA
TOW WJIM MHOM 00J1aCTH OMOJIOTMH, BKJIaJ10M OTE€UECTBEHHBIX U 3apyOEIKHBIX YUEHBIX
B pEILlIEHUE BAKHEUITNX OMOJOTUYECKUX U KOJIOTUYECKUX MPOOIIEM.

[enb n3yuenus yueObHnoro npeamera «buonorus» Ha yriyOaéHHOM YpOBHE —
OBJIaJiIcHUE  OOy4yaloIUMUCSH 3HAHUAMH O  CTPYKTYPHO-(YHKIMOHAJIbHOU
OpraHM3alMi >KMBBIX CHCTEM pa3HOIO paHra U MNpUOOpEeTeHHuEe yMEHUH



UCIIONIB30BaTh 3TH 3HaHUSA B (JOPMUPOBAHMU MHTEpECa K OMpENeNEHHON o0nacTu
npoeCCUOHANBPHON JeSTeNIbHOCTH, CBSI3aHHOW ¢ Ouoyorueil, uium K BBIOOpY
y4eOHOTO 3aBeIeHUs IS IPOJOHKEHUS] OMOJIOTHYECKOT0 00pa30BaHMUS.

JoctmxeHnne 1enu u3ydeHus yudeOHoro mpenmera «buomorus» Ha
yrayOn€HHOM YpOBHE 00€CIIeUnBaETCs pELICHUEM CIEAYIONINX 3a/1a4:

OCBOCHHME OOYYarOIIMMUCS CUCTEMbI OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPUSAX, KOHLEHIHUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUiIax, COCTABIISIOUINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHPA; O
CTPOCHHH, MHOTOOOpa3suM MU OCOOEHHOCTSAX OHOJIOTMYECKUX CHUCTEM (KJIETKa,
OpraHM3M, MOy, BUJ, OMOTE€OIeHO03, Onocdepa); O BHLAAIOIIUXCS OTKPBITHIIX
Y COBPEMEHHBIX UCCIIEJOBAHUSIX B OMOJIOTUY;

O3HAKOMJICHHE OOYYalolmUXCsi C METOJaMM IIO3HAHUS >KUBOW MPUPOMIBI:
UCCIIEIOBATEIbCKUMU ~ METOJaMU  OMOJIOTUYECKUX HAyK (MOJIEKYJSIpHOM U
KJIETOYHOU OMOJIOTUH, SMOPUOJIOTUH U OMOJIOTHH Pa3BUTHS, TCHETUKU U CEJIEKIIHNH,
OMOTEXHOJIOTMM ¥ CHHTETUYECKOW OMOJOTHH, TaJCOHTOJIOTHH, HKOJOTHH);
METOJaMU CaMOCTOSITEILHOTO TPOBEACHUS OHOJOTMYECKUX HWCCIIEIOBaHUN B
nabopatopun u B npupoie (HaOmioneHue, H3MEpeHHe, OKCIEPHUMEHT,
MOJETUPOBAHUE);

OBJIaJiIcHUE OOYYaIOIIMMUCA YMEHHUSMHU: CaMOCTOSITEIbHO  HAXOIUTh,
aHAJTM3UPOBATh U HCIOJIH30BATh OMOJOTHYECKYI0 WH(GOpPMAIMIO; MOJIH30BAThCA
OMOJIOTHYECKON TEPMUHOJIOTHEH M CHMBOJIMKOH; YCTAHABJIMBATH CBSI3b MEXIY
pa3BUTHEM OHOJOTMH U COLHMAIbHO-SKOHOMUYECKMMU U  DKOJOTHYECKUMHU
npobsieMaMy 4YeJIOBEUECTBA; OLIEHUWBATH IOCJEICTBUS CBOEH JAESITENbHOCTH IO
OTHOIIIEHUIO K OKPYKAIOMIEH MPUPOTHON cpene, COOCTBEHHOMY 3/I0POBBIO U
3MI0POBBIO  OKPY)KAIOIIUX JIOoJiel; O0OOCHOBBIBATH M COOJIIOJATH  MEPBI
npopuIaKTUKU MH(EKIMOHHBIX 3a00JIeBaHull, MpaBUja MOBEACHHUS B MPUPOJE U
oOecrnieyeHns 06€30MacCHOCTH COOCTBEHHOM KU3HEACSITEIbHOCTH B UpE3BbIYalHBIX
CUTyallMsiX TMPUPOJHOTO U TEXHOTCHHOTO XapakTepa, XapaKTepu30BaTh
COBpPEMEHHBIE HayUHbIE OTKPBITUS B 00JaCTH OHOJIOTHY;

pa3BUTHE y 00yJaromuXcs HHTEUIEKTYaIbHBIX M TBOPUECKUX CIOCOOHOCTEH B
npolecce 3HAKOMCTBA C  BBIIAIONIMMHCA OTKPBITHSAMU W COBPEMEHHBIMU
UCCIIEIOBAaHUSIMH B OWOJIOTMH, pEIIAeMBIMH €10 MpobieMaMu, METOJ0JIOTHEN
OMOJIOTHYECKOT0 UCCIEA0BAHNUSA, IPOBEACHHS SKCTIEPUMEHTAIBHBIX UCCIIEAOBAHUM,
peleHust OMOJIOTUYECKUX 3aJad, MOJEIUPOBAHUS OHOJOTMYECKHMX OOBEKTOB M
IPOIIECCOB;

BOCMIUTaHKUE y 00yUaIOMIMXCS LIEHHOCTHOTO OTHOILIEHHS K HBOW MPUPOJE B
IEJIOM U K OTJEJbHBIM €€ 00beKTaM U SIBICHUSIM; (GOPMUPOBAHHE IKOIOTUUECKOM,
TeHETUYECKOM IrPaMOTHOCTH, 001l KyJIbTyphl MOBEACHUS B IPUPOJIC; UHTETPALIUU
€CTECTBEHHO-HAYYHBIX 3HAHMIA;



npuobpereHue  OOy4alOIIMMHCS ~ KOMIIETEHTHOCTH B PAlMOHAIBLHOM
PUPOAOIIOIH30BAHUH (COOIOACHUE ITPABUII TOBEACHUS B IPUPOJIE, OXPAHBI BUJIOB,
PKOCHUCTEM, Ouochepnl), COXpaHEHHUU COOCTBEHHOI'O 370pOBbS M 3JI0POBBS
OKpyXXarommx Joaed (cobmoneHus Mep NpOPUIAKTUKH — 3a00JIeBaHHM,
oOecrieueHre OE30MACHOCTH KU3HEJCATENIbHOCTH B YPE3BBIYANHBIX CHUTYyaIHsIX
OPUPOAHOTO M TEXHOTEHHOrO0  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUH B MMOBCEHEBHOM KU3HU;

CO3JJaHUE€  YyCIIOBUA  JUJII  OCO3HAaHHOTO  BbIOOpa  OOyYarOIIMMUCS
VHIUBUTYaJIbHOMN oOpasoBarenpHOI TPAEKTOPUH, CIIOCOOCTBYIOIIEH
NocieAyomeMy MNpopecCHOHATLHOMY CaMOOIPEIETICHHIO, B COOTBETCTBUU C
WHIUBUyAJIbHBIMUA MHTEPECAMU U MOTPEOHOCTSIMH PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YeHHE OUOJIOTUU Ha YriyOJIeHHOM
YpOBHE cpemHero obrmiero oopa3zoBanus, coctaBisieT 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIEIO).

OT60op opraHu3aMoOHHBIX (OPM, METOJOB U CPEACTB OOy4YeHUsS OWOJIOTHH
OCYIIECTBIISIETCA C Y4€TOM Creuu(UKu ero coaepaHusi U HalpaBIEHHOCTH Ha
IPOJOJDKEHHE OMOJIOTMYECKOro 00pa3oBaHUs B OpPraHM3alUsAX CpPEIHEro
po(heCCHOHATBFHOTO U BBICIIET0 00pa30BaHUS.

OO0s13aTeNIbHBIM YCIOBHEM MPU 00yUYE€HUU OMOJIOTUH Ha YriTyOJ€HHOM ypOBHE
SBJISIETCSI TIPOBEJIEHHE JTAa0OpPATOPHBIX M MpakTUdeckux padot. Takxke ydactue
0o0ydJaroumxcsi B BBIMOJHEHUU MPOEKTHBIX U y4eOHO-HCCIEA0BATENIbCKUX padoT,
TE€MaTHUKa KOTOPBIX OMPEAENISIECTCS YUUTEIEM Ha OCHOBE UMEIOIUXCSl MaTepUalibHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHIA.



COJEPKXAHUE OBYYEHUA
10 KIIACC

CoaepkaHue mporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOAUT B IMPOBEPKY
rocyapcTBeHHOM utoropoit arrectanuu (I'MA).

Tema 1. BuoJsiornust Kak Hayka

CoBpeMeHHas OHMOJIOTHS — KOMIUIEKCHAsI Hayka. KpaTkas uctopus pa3BUTHS
Ovonoruu.  buonormdyeckue  HaAyKM M M3y4yaeMble HUMHU  MOPOOJIEMBI.
dyHIaMEHTalbHbIC, NPUKIAIHBIE W TOWCKOBBIE HAy4YHbIE HCCIEIOBAHUS B
ononoruu.

3HadeHne O6uosorud B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. I[Ipodeccun, cBg3anHbie ¢ Ouosiorueil. 3HaueHue OMOJIOTHH B
MPAKTUYECKOM JIESATEIBHOCTH YEJIOBEKA: MEJUIMHE, CEJIbCKOM XO3SHCTBE,
MIPOMBIIIEHHOCTH, OXPAHE IPUPOJIBI.

JdemoHcTpanumn

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsus, V.
I'apsen, I'. Mengens, B. . Bepnanckuu, U. I1. ITasnos, . 1. Meunukos, H. 1.
Basunos, H. B. Tumodeer-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr u cxembl: «CBsI3b OMOJIOTMH C JIPYrUMU Haykamuy, «Cucrtema
OMOOTHYECKUX HAYKY.

Tema 2. 7)KuBble cuCTeMbI U UX H3yYeHHUE

KuBble cucteMbl Kak mpenMer uzydeHusi Ouosoruu. CBOMCTBa KUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOIO COCTaBa, JUCKPETHOCTb M LEJOCTHOCTb,
CJIOKHOCTb W YNOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPraHU3aLMs,
CaMOBOCIIPOU3BEICHUE, PA3APAKUMOCTb, U3MEHUUBOCTD, POCT U PAa3BUTHE.

YpoBHH OpraHu3aluu KUBBIX CHUCTEM: MOJICKYJIAPHBIA, KIIETOYHBIH,
TKaHEBBIH, OPTraHU3MEHHBIN, IIOITYJIALIMOHHO-BUI0BOM, OKOCUCTEMHBIN
(buoreoneHoTnyeckuit), OumocdepHniii. Ilporecchl, MPOUCXOIAIINE B KUBBIX
cucteMax. OCHOBHBIC TPHU3HAKU >XKUBOTO. JKW3Hb Kak (opma CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromnme *uBble CUCTEMbI HA PA3HBIX YPOBHSIX OpPTraHU3AlMH.

N3yuenne >kuBBIX cucTeM. MeTojasl Ouosiornyeckoi Hayku. HaOmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTU3alus, MetaaHanus. [IoHsaTue o 3aBucCuMon u
He3aBHUCUMOM mnepemMeHHou. [lmanmpoBanume »skcnepumenTta. IlocranoBka w
npoBepka runote3. Hynesas runoresa. [lonsitue BHIOOPKH M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonornueckux maHHbIX. OIEHKAa TOCTOBEPHOCTU TMOIYYESHHBIX
pe3yabraroB. [IpuunMHBI UCKaXKEHUs PE3YyJIbTATOB JKcnepuMeHTta. [loHsATHe
CTaTUCTHYECKOTO TECTA.

JdemoHcTpanumn



Tabmuubr u cxembl: «OCHOBHBbIE MPU3HAKU KU3HW», «bHonornuyeckue
cuctembl», «CBOWCTBa KHBOW MaTepum», «YPOBHH OpraHu3alliyd KUBOU
npuponb», «CTpOeHHE MKUBOTHOW KIETKW», «TKaHM >KUBOTHBIX», «CHCTEMBI
OpraHOB YEJOBEUECKOTro opraHuszMay, «buoreonenos», «buochepay, «Metoas
WU3YUYEHHUsI )KUBOM IIPUPOIBD».

O6opynoBanue: 1a0opaTopHOe 000PYI0BAHUE JIJIsi TPOBEACHHUS HAOIOICHHM,
U3MEPEHUN, IKCTIEPUMEHTOB.

IIpakTHyeckas padora «lcnosb30BaHuE pa3IMYHBIX METOJOB MpHU
V3YYEHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKu

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAST eAuHUIIA >KuBoro. Kcropus
oTKpbITUs KineTku. Pabotsl P. I'yka, A. Jlepenryka. Knerounas teopus (T. [LIBans,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE IOJOXKEHUS COBPEMEHHOW KIIETOYHOU
TEOPHUH.

Meroabl  MOJIEKYJISAPHOM M KJIETOYHOM  OMOJOTHMH:  MHUKPOCKOIHSA,
xpoMatorpadusi, daeKTpodope3, METoJ MEUYEHBIX aToMOB, AuddepeHInaIbHOe
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTPOHHAass MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npusicuznenHoe) uzyuenue Kiemox.

JdeMoHcTpanuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. [lIBanu, M. lneinen, P. Bupxos, K. M.
bap.

Tabmumpl 1 cxembl: «CBETOBOM MUKPOCKOM», «DJIEKTPOHHBIM MHUKPOCKOID»,
«HMctopust pa3BUTHS METOJOB MUKPOCKOITI.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpPOIpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KIJIETOK.

IIpakTuyeckas padora «l3ydueHne MeETOAOB KJIETOYHOH Ouonoruu
(xpomatorpadus, saektpodopes, auddepeHmaIbHoe IEHTPUGYTUPOBAHNE,
[TLIP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XHUMUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIJIEMEHTBHI.
Boga u e€ posb Kak pacTBOPUTEIS, peareHTa, y4yacTHe B CTPYKTYPUPOBAaHUU KIIETKH,
TeIIoperyJsaunu. MuHepanbHbIe BEIIECTBA KIETKH, X OMoJiornyeckas pojib. Poib
KaTUOHOB ¥ aHUOHOB B KIIETKE.

Opranuyeckne BelIeCTBA KIETKHA. buonormueckue mnonuMmepsl. benku.
AMUHOKUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OelaKoBOW MOneKyibl. [lepBuunas
CTpyKTypa Oejka, MeNnTUAHAs CBs3b. BTopuyHas, TpeTW4Has, 4YEeTBEPTHUHAsS
cTpykTyphl. Jlenatypamus. CsoiictBa OenkoB. Knaccudukamuss  Oenkos.
buonoruueckue pyHkuuu 6enkoB. [Ipuonsi.



VYrneBonbl. MoHOCaxapu/ibl, TUCAXapPUbl, OIMTOCAXAPHUIbI U MOJTHCAXaPUIBI.
OO6mumii 1IaH CTPOoeHHsT W (PU3UKO-XUMUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue QpyHKIIMMU YTrII€eBOIOB.

Jlununel. I'uapodunsHo-ruapododusie cBoiicTBa. Kimaccuduxarus aununos.
Tpurnuuepuasl, ¢ochonunuasl, BOCKH, CTepouabl. buonormueckue QyHKUUN
aunuaoB. OO0I1Ire CBOMCTBAa OMOIOTHYECKUX MEMOpaH — TEKY4eCTh, CIIOCOOHOCThH K
CaMO03aMbIKaHHIO, TIOTYTPOHUIIAEMOCTb.

Hyxneunoseie kuciotel. JJHK n PHK. CrpoeHune HyKIE€MHOBBIX KHCIOT.
Hyxneotunapl. [puanun xomruiementapuoctu. lIpaBuno Yapradda. Crpykrypa
JIHK — nBotinas cnmpans. MectoHaxoxaenne u ononorndeckue Gpynkiun JJTHK.
Bunel PHK. ®yukunn PHK B kiieTke.

Crpoenue monekynbl AT®. Makpospruueckue cBszu B moisiekyie ATO.
buonornueckue ¢pynkiuun AT®. BocctanoBneHHbIE TEPEHOCUUKH, UX (PYHKIIUU B
Ketke. /[pyeue nykneosuompugocpamol (HT®D). CexenupoBanue [IHK. Memoows
2EHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykrypHas Ouojorusi: OMOXUMHYECKUE U OMO(DHU3NUYECKUEe UCCIIETOBaHUS
cocTaBa U TNPOCTPAHCTBEHHOM CTPYKTYphl OWOMOJeKkyld. Mooeruposanue
CcmpyKmypbol U QYyHKYull OUOMOREKYl U ux Komniekcos. Komnvromepuwiti Ouzaiin u
opeaHu4ecKkull cCunme3 6UOMONEKYL U UX HENPUPOOHbLIX AHANO208.

JdeMoHcTpanuu

[Toptpertsr: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, .
Coanrep, C. [Ipy3unep.

Juarpammel: «Pactipenenenne XuMHYECKUX 2JIEMEHTOB B HEXKUBOW ITPUPOIEY,
«Pacnpenenenne XUMUYECKUX AJIEMEHTOB B )KUBOW MPUPOJIEN.

Tabmuubl u cxembl: «llepuoguveckas TabiauIla XUMUYECKUX DJIEMEHTOBY,
«CTtpoeHue MoOJeKyibl BOJbI», «BellectBa B coctaBe opraHusmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpOeHHE MOJICKYIT
yrieBooBy, «CTpoeHre MoJieKyn JunuaoBy, «HyKIEeMHOBBIE KHUCIOTBHI»,
«Ctpoenue Mosiekysibl ATO».

O6opynoBaHue: XMMUYECKas MocyAa U 000py0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHE OCIKOB C TOMOIILI0O KAYECTBEHHBIX
pEeaKni.

JlaGopaTopHnas padora «VccinenoBanue HyKJIEMHOBBIX KUCIIOT, BBIICIIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPraHU3MOB.

Tema 5. Ctpoenne u yHKIUN KJIETKH

Tunel KIETOK: JyKapuoTHUYecKass M Ipokapuothyeckas. CTpyKTypHO-
(byHKIIMOHATbHBIE 00pa30BaHUS KIETKH.



Crtpoenue npokapuoTHueckoit kineTku. Kinertounas creHka 6akTepuil 1 apxei.
OcoOEHHOCTH CTPOCHHSI TeTepoTpOoPHOW U aBTOTPO(GHON MPOKAPUOTUYECKHUX
KJIETOK. MecTo U poJib MPOKapHoOT B OMOIIEHO3aX.

Crtpoenue u GpyHKIIMOHUPOBAHHUE DYKapUOTHUYECKOH KieTku. [lnasmarnueckas
MemOpana (ruazmanemma). CTpykTypa mia3Matuyeckoil memOpansl. TpaHcmopt
BEILIECTB Uepe3 MIa3MaTHUECKy0 MeMOpaHy: naccuBHbIN (auddy3us, o0nerdéHHas
auddys3ust), akTUBHBIM (MEPBUYHBIA W BTOPUYHBIA AaKTUBHBIA TPAHCIOPT).
[Tomynponumaemocts MmeMOpanbl. PaboTa HaTpuii-kanueBOoro Hacoca. DHIOLUTO3:
OUHOLIUTO3, (aronuTo3. Dk301uTo3. Knertounas crenka. CtpykTypa u (QyHKIUU
KJIETOYHOW CTEHKU pacTEeHUM, rpu0oB.

[Hutomna3zma. [uto3omne. [lutockenet. [ABmxenne nuromiazMbl. OpraHouasl
kieTku. OqHOMEMOpaHHbIE OPraHOMIbI KJIETKHU: dHAoMIa3MaTruueckas ceth (JI1C),
anmmapat [ombIKu, JNH30COMBI, HMX CTpoeHHME U (YyHKIUUA. B3anMocBs3b
OJIHOMEMOpaHHBIX OpPraHOMJOB KJIETKU. CTpOeHHE TPaHYJISIPHOTO PETHKYIyMa.
Mexanusm nanpasnenus 6enkos ¢ IIIC. CuHte3 pacTBopuMbix OenkoB. CHHTE3
KJIETOUYHBIX MeMOpaH. [ maakuii (arpanyisipHbIi) SHIOMIa3MaTUYECKUN PETUKYITYM.
Cekperopnas ¢yskiusa anmnapata [onbmxu. Moouguxayus b6erkos 6 annapame
Tonvoorcu. Copmuposrka 6enxkoe 6 annapame [ onvoocu. TpaHCTIOPT BEIIECTB B
KJIeTKE. Bakyonu pacturenbHbIX KieToK. Kierounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJbI  KJIETKH:  MHUTOXOHJPHUH,  IJIACTHUJBI.
Ilpoucxoocoenue mumoxondputi u nracmud. Cumouocenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenne u GyHKIUM MUTOXOHApWUN W TuiacTua. llepBudsnble,
BTOPHUYHBIE U CJIOKHBIE TNIACTUBI (DOTOCHHTE3UPYIOMINX dYKAPUOT. XIJIOPOILIACTHI,
XPOMOILIACTBI, JIEUKOIIACTHI BBICIIIUX PACTEHHM.

HememOpanubie opranouasl kietku CTpoeHue U QyHKUMH HeMeMOpaHHBIX
OpTaHOU/IOB KJICTKH. Pubocompl. Ilpomesicymounvie Qunamenmeoi.
MuxkpodunaMeHTsl. Axmunogvle Mukpoghuramermol. MBbIIIEUHBIE  KIETKH.
Axmunogvle KOMNOHenmbvl Hemblueunvlx Kiemok. MukporpyOouku. Kietounsrit
ueHtp. CrpoeHre U JBWKEHUE JKTYTMKOB H pECHUYEK. MUKpOTpyOOUKH
uuToruiazmel. Llentpuons. benku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. MomopHhule benxu.

Anpo. Obosouka sapa, XpOMaTHH, KapuoIuia3ma, SAPBINIKY, UX CTPOCHUE H
bynkun. SaepHbiii 6enkoBbI MaTpukc. lIpocTpaHCTBEHHOE pacHoIOKEHHE
XpOMOCOM B HUHTEppa3HOM sdlpe. Iyxpomamur u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBI. Jlunamuka s0epHOU 006010uKu 6 mumosze. Aoephbiil
MpPancnopm.

Krnerounsie BrmtoueHusi. CpaBHUTENbHAS XapAKTEPUCTHKA KJIETOK DYKAPUOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOIN).

JdeMoHcTpanuu



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

Tabmuupbl 1 cxembl: «CTpoeHHE 3YKapUOTHUECKOW KieTkn», «CTtpoeHue
KUBOTHOM  KJIEeTKW», «CTpoeHue  pacTUTeNbHOM  KieTkw», «CTpoeHue
MUTOXOHAPUN», «Apo», «CTpoeHne NpOKapUOTUUYECKON KIIETKI.

ObopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOMIpEnapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOIIPEeNapaTbl OAKTEPUAIbHBIX KIETOK.

Jlabopatopuass padora «l3yueHue CTpOE€HHSI KIETOK pa3IUYHBIX
OpraHU3MOB).

IIpakTuyeckas padora «lI3yueHue CBOMCTB KJIETOUHOI MEMOpaHbD».

JlabopaTtopHasi padora «lccnenoBaHue miazMoiM3a M JIEIJIA3MOJIM3a B
PACTUTENBHBIX KIETKAX).

IIpakTuyeckas padora «3yueHnue ABMKEHUS LIUTOIIA3Mbl B PACTUTEIBHBIX
KJIETKaX».

Tema 6. O0OMeH BeliecTB M NpeBPallleHUE IHEPIUH B KJIEeTKe

AccuMHIIALINS M AUCCUMMIISIIIUS — IBE€ CTOPOHBI MeTabonu3Ma. Tumnbsl oOMeHa
BEILECTB: aBTOTPO(HBIN W TreTepoTpoHbIA. YdacThe KHUCIOpoJa B OOMEHHBIX
mpoleccax. JHepreTudeckoe oOecrieyeHue KieTku: mnpeBpaiieHue ATO B
oOMmeHHBIX Tmporeccax. DepMeHTATUBHBIA XapakTep peakIuii KIETOYHOTO
Metabomm3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. Otnuunst pepMEeHTOB OT HEOPraHMYECKUX KaTalau3aTopoB. bemku-
aKTUBATOPhl M OENKU-UHTHOUTOPHL. 3aBUCHUMOCTb CKOPOCTH (PEepMEHTATHUBHBIX
peaxiuii OT pa3IuYHbIX (PaKTOPOB.

[lepBuuHbBIi CHUHTE3 OPraHUYECKUX BelecTB B KieTke. dorocuHTes.
Anoxcueennvitl U okcueeHHwll Gomocunmes y baxmepui. Ceemocodbuparowjue
nUSMeHmbl U NUSMEeHmMbl PeakyuoHHo20 yeumpa. Poiab XJI0poriacToB B mpolecce
dbotocunTe3a. CBeroBas u TeMHOBas ¢daszpl. Pomoovixanue, Cs, Cy. u CAM-munwvi
gpomocunmesa. [IpoayKTUBHOCTD (hOTOCHHTE3a. BnusiHue pa3nuyHbix GakTopoB HA
CKOPOCTh (poTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCUHTETHKOB:
HUTpUUIUpYIOIIIUEe OaKTepuu, Keae300aKTepuH, CEepOoOaKTEPHUH, BOJIOPOJIHbBIC
OakTepuu. 3HAaYCHUE XEMOCHUHTE3A.

AHaspobnbie opranu3Mmbl. Buabl Oposkenusi. IlpomykTel OpoxeHHS U UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTHH U BO30OYAUTEIN OOJIe3HEH.

AspoOHbIe OpraHU3MBbl. Drarnbl HHEPTreTUYECKOTro oOMeHa.
[ToaroToBuTenbHBIN dTan. [ THMKOIHM3 — OECKUCIOPOTHOE PACIIETUICHHUE TIFOKO3HI.

buonornueckoe okucineHue, WIK KJIETOYHOE AbIxaHue. Pojib MUTOXOHApHI B
nporeccax 6uonoruueckoro okucienus. Luknuueckue peakunu. OKuCIUTEIHHOE
dbochopunupoBanue. Suepaus memoparnHo2o epaduernma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszwvl. IlpeumymiecTBa a’poOHOro MmyTd oOMeHa
BEILIECTB Tepes] aHaPPOOHBIM. DP(HEKTUBHOCTh SHEPTETUUECKOIO0 OOMEHA.

JdeMoHcTpanuu

[Toptpetsr: k. IIpuctiu, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuiel 1 cxembl: «POTOCHHTE3», «DHEpreTuueckuii oomen», «buocunres
oenkay, «CtpoeHue pepmMeHTa», «XEeMOCHUHTES.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, O0OpYJOBaHHE AJIsi MPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAPaTOB.

Jla6opaTopHas pabora «/3yueHne KaTaIMTHYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl UK KaTalla3bl)y.

Jlabopatopuasi pabGora «M3yueHue (HEepMEHTATUBHOIO pacCIIEIICHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTtopnas padora «CpaBHeHue TpoueccoB (oTocuHTE3a H
XEMOCUHTE3a.

JlaGopaTopHasi padoTa «CpaBHeHHE ITPOIIECCOB OPOKEHUS U JBIXAHUSI.

Tema 7. HacseacrBennasi uHgopmanus 4 peajn3anus eé B KIeTKe

Peakuuu matpuuHoro cuHTe3a. [I[pUHIMI KOMILJIEMEHTAPHOCTH B PEaKIUAX
MaTpUYHOTO CUHTe3a. Peanusanus HacieACcTBeHHON MHpopMaiuu. [ eHeTnueckuii
KOJ, ero cBoWcTBa. Tpanckpuniusa — MartpuuHblii cuHTe3 PHK. IlpuHumms
TPAHCKPUINLMHU: KOMIUIEMEHTAPHOCTh, AHTUNAPAJUIEIBbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexkooupyrowue PHK.

Tpancmsus u e€ sransl. Yuactue TpancnoptHeix PHK B Ouocuntese Genka.
VYcnoBusa Omocunteza Oenka. KoaupoBanwe amuHOKUCHOT. Ponbp pubocom B
OonocuHTe3e Oernka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApPUOT. Perynsiius akTUBHOCTH T€HOB Yy HpokapuoT. ['mmotesa
onepona (®. XKakob, K. Mano). Mozrexynsapuvie Mexanuzmvl IKCNPECCull 2eH08 y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomoul 2enog. Perynsuus 0OMEHHBIX
po1eCCOB B KieTke. KiieTouHblii romeocTas.

Bupycel — HekieTouHbie (hOpMBI )KM3HU U 00JIMraTHbIe napa3utbl. CTpoeHue
IPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuoharoB. JKusHeHHbIll YUK
JHK-cooepocawux supycos, PHK-cooepoicawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, pegepmasd, uHmezpasd.

BupycHble 3a001eBaHus 4eI0BEKa, )KMBOTHBIX, pacteHuit. CITNJ], COVID-19,
COIMATBHBIC U MEAUITMTHCKUAE TTPOOIIEMBI.

buoungopmamuxa: unmeepayus u ananuz ooavuiux maccusos («bigdatay)
CMpPYKMYpHuIX OUoIoeudeckux oannvix. Hanomexnonoeuu 6 ouonozuu u meouyune.
IIpoepammupyemvle pynkyuu 6earkos. Cnocodvt 00cmasKu 1eKkapcms.



JdeMoHcTpanuu

[Toptpetsr: H. K. Konbuos, /. Y. IBaHOBCKUI.

Tabnuiel 1 cxembl: «bruocuHTes Oenkay, «I'eHeTnyeckuit koa», «Bupyco»,
«baxTepuodarmy.

IIpakTHyeckas padora «Co3naHue MOJAEII BUPyCay.

Tema 8. ’/KusHeHHBIN HUKJI KJICTKH

Knerounbli 1uki, ero mnepuoabl W peryisiuus. Wutepdaza U MUTO3.
Oco0eHHOCTH TPOLECCOB, MpOTEKalomuXx B HHTepdaze. [loAroroBka KIeTKH K
nenenuto.  I[Ipecunrtetnyeckuii  (MOCTMUTOTHUYECKUN),  CHUHTETUYECKUU U
MOCTCUHTETHYECKHUH (MPEMUTOTHIECKUI ) TIEPUO bl HHTEP(DA3HI.

Marpuunsiii cuate3 JHK — permukaums. [Ipunnunsr perumkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIA  CHHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permkaunn JITHK. Xpomocomel. Ctpoenue xpomocom. Tenomepsl u

TenoMepasa. XPOMOCOMHBIH HA0Op KIETKH — KapuHOTul. JIuminouwaHelii u
rafmionIHelii  Habopel XpoMocoM. ['omosornuynsle Xxpomocombl. IlosoBbie
XPOMOCOMBI.

Henenue kinetku — MuTo3. CTauu MUTO3a U TPOUCXOSIINE B HUX MPOIIECCHI.
Tuner Muto3a. Kapuoknnes u nutokuHes. buonornyeckoe 3HayeHue MUTO3A.

Perymauuss MutoTHYECKOro nukia KieTkd. lIporpammupyemas kieTouyHas
rubesnpb — arnomnros.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHANbHAs TeHOMUKA. Mexanusmuol
npoaugepayuu, oug@epenyuposku, cmapenus u eubdeau kiemok. «lL{ugposas
K1emKa» — ououngopmamuyeckue mooenu QyHKYuoHUpOBaHUs KIemxKu.

JdemoHcTpanumn

Tabmuubl 1 cxembl: «KuU3HEHHBIM LUK KIeTKW», «Muros», «CrpoeHue
xpomocomy, «Pemukanus [JTHK».

ObopynoBaHue: CBETOBOM MUKPOCKOII, MUKpOTpenaparsl: «MHUTO3 B KJIeTKax
KOPEIIKA JIyKa.

Jlabopatopuass  padora  «lI3ydyenwe  XpomMocoM  Ha  TOTOBBIX
MUKpOIpenaparax.

JlabopaTtopnasi padora «HabmoneHre MuTO3a B KJIeTKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIpENapaTax ).

Tema 9. CTpoeHue u pyHKUMH OPraHU3MOB

buonorunyeckoe pazHooOpasue OpraHU3MOB. OpnHOKIIEeTOYHbIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHHUS U KU3HEIEATEIbHOCTH OJHOKIETOUHBIX OPTaHU3MOB.
bakrepuu, apxew, OJHOKIETOYHBIE TI'PUOBbI, OJHOKJIETOYHBIE BOAOPOCIHU, APYTHE
npoTucThbl. KosloHnanbHble OpraHu3MBl.



B3anmocBA3p YacTell MHOIOKJIETOYHOrO OpraHu3ma. TKaHHW, Opranbl M
cuctembl opraioB. Opranu3m Kak eIMHoe 1eioe. ['omeocras.

Tkanu pacteHuid. TUIIBI paCTUTENIbHBIX TKaHEW: 00pa3oBaTeIbHAasl, TOKPOBHAS,
MPOBOJIAIIASL, OCHOBHas, MexaHwdeckas. OCOOCHHOCTH CTpoeHWs, (YHKIUUA W
PACITOJIOKEHUS TKAHEN B OPraHax PaCTeHMM.

TkaHu JKMBOTHBIX M Y€JIOBEKA. THMBI KUBOTHBIX TKAHEW: SMUTEIIHAJIbHAS,
COEIMHUTEIIbHASI, MblllleyHas, HepBHas. OCOOEHHOCTH CTpoeHHs, (DYHKIUN u
PACIIOJIOKEHUS TKAHEW B OPraHax KUBOTHBIX M YEJIOBEKA.

Opransl. BereratuBHble W TIeHepaTUBHBIE OpraHbl pacTeHuil. Opranbl u
CHCTEMBI OPTAHOB KUBOTHBIX U YeJI0BeKa. OYHKIIMHA OPTaHOB U CUCTEM OPTAHOB.

Onopa Tena opranu3moB. Kapkac pactenmil. CKeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX )KMBOTHBIX. HapykHbIN M BHyTpeHHUN cKeseT. CTPOEHUE U TUIIbI
COEUHEHHNsI KOCTEH.

JIBukeHne  opraHu3MoB. JIBW)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&OOoUIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PacCTeHHI:
TPONU3MBl M HACTHH. JIBH)KEHHME MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllieuHas cucreMa. Peduiekc. CkeneTHbie MBI U UX padoTa.

[Iutanue oprann3mMoB. [lornoueHre BOabl, YIJIIEKUCIOTO Ta3a U MUHEPATbHBIX
BEIIECTB  pacreHussMu.  llutanme  KUBOTHBIX.  BHyTpumosoctHoe
BHYTPUKIIETOUYHOE NuIeBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHEmbI
MUIIEBAPUTENBHOrO TpakTa. IlumeBapurenbHbie kenesbl. lluineBapuTenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. J[pixanne pactenuil. Jlpixanue sxuBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxHoe npixanue. J[pIxarenbHasi MOBEPXHOCTb.
KabepHoe u nérouHoe apixanue. J[pIxaHue MO3BOHOYHBIX KMBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX KUBOTHBIX.
JlpixaTenpHass cucrema d4elioBeka. MexaHu3M BEHTWISIIMM JIETKUX Yy NOTUL U
MIIeKOTUTaromuX. Perymsimus apixanus. JlprxatenbHbie 00bEMBI.

TpaHCIOPT BELIECTB y OPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMbI PACTEHUIA.
TpaHcriopT BemecTB y KUBOTHBIX. KpOBEHOCHass cucteMa U €€ Oprassl.
KpoBeHocHasi cucremMa TMO3BOHOYHBIX JKMBOTHbIX U 4enoBeka. Cepare,
KPOBEHOCHBIE COCYAbl M KpOBb. Kpyrm KpoBooOpamieHus. DBOJIOIMOHHBIC
YCIIOKHEHUSI CTPOCHUS KPOBEHOCHOW CHUCTEMBI TTO3BOHOYHBIX JKMBOTHBIX. PaboTa
cepaua u €€ peryisuus.

Brigenenue y opranu3moB. Beijenienue y pacteHuil. BoiieneHue y >)KUBOTHBIX.
CokpatutenbHble Bakyonu. Opranbel BbiaeiaeHus. DuiubTpanus, CEKpeuus u
oOpaTHOEe BCachIBaHME KaK MEXaHU3Mbl pPa0OThI OpraHOB BbImeneHUs. CBs3b
MOJIOCTA Te€Jla C KPOBEHOCHOW W BBIJCIUTEIBHOM CUCTEMaMH. BrpiaeneHue y



NO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. CrpoeHune um (yHKIIMOHUPOBAHHE
HepoHa. OOpazoBaHre MOYH Y YEJIOBEKA.

3ammra y OpPraHu3MOB. 3aluTa Yy OJHOKIETOYHBIX OpraHu3MoB. Cropsl
OaKkTepuil U UCTHI MPOCTEHIINX. 3allMTa Y MHOTOKJIETOYHBIX pacTeHuil. Kytukyna.
CpencrBa NacCUBHOM M XUMUYECKOW 3alIUThl. DUTOHIIHIBI.

3ammra y MHOTOKJIETOYHBIX JXMBOTHBIX. [IOKpOBBI M HMX IIPOU3BOJAHBIC.
3amuTa opranu3ma ot OosesHell. MIMMyHHas cucteMa yenoBeka. KiieTouHblil u
TYMOpPaNbHBIA MUMMYHUTET. BpOXIEHHBIH M NPHOOPETEHHBIM CHEIUPUIECCKHI
UMMYHUTET. Teopusl KIOHaNIbHO-celeKTUBHOro ummMmyHutera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnasimrenbHble OTBETHI OPraHU3MOB. Pob BpOKIEHHOTO
MMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PaszgpaxxumMocTe u  perymsiuus y  OpraHmsMoB. Pasgpaxumocts y
OJHOKJIETOYHBIX OpraHn3MOB. Takcucel. Pa3apaxuMocTb 1 peryisnms y paCTeHHM.
PocTtoBble BemecTBa 1 UX 3HAYCHUE.

HepBHast cucrema u pedrexTopHas peryjsiuus y >KUBOTHbIX. HepHas
cucreMa u €€ OTIenbl. DBOJIOLUOHHOE YCIOKHEHUE CTPOCHMSI HEPBHOW CUCTEMBI Y
AKUBOTHbIX. OTIENbl TOJIOBHOIO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Pedinexc u
pednexropHas ayra. bezycioBHbIe U yCIOBHBIE pe(IICKCHI.

['ymopanpHas perynsuus U 3HAOKPUHHAS CUCTEMA JKUBOTHBIX M YEJIOBEKA.
JKenesbl JHIOKPUHHON CUCTEMBI M UX TOPMOHBI. [[eficTBHE TOPMOHOB. B3anmocBs3b
HEPBHOM M 3HJOKPUHHOH cucTeM. [ nnoranamo-runodusapHas cuctema.

JdemoHcTpanumn

[Toptpert: U. I1. I1aBnos.

Tabmunpsl 1 cxembl: «OAHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE
Bogopociny», «bakrepum», «lIpocrenmme», «Opransl LBETKOBBIX PACTCHUI,
«CucrteMbl  OpPraHoOB  IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIX», «Tkanu pacrenuit», «KopHeBble cuctembl», «CTpoeHue ctelss,
«CTpoeHre NHCTOBOM IUIACTHHKWY», «TKaHM >KUBOTHBIX», «CKEJIET 4e0BEKay,
«IInmeBapurensHas cucreMa», «KpoBeHocHas cucreMa», «JlpIxaTenbHas

cucremMa», «HepBras  cucrema», «Koxka», «Mplmeynas  cucremay,
«BplenurenbHas cucTeMa», «OHIOKpUHHAsA cUCTeMay, «CTpOEHHE MBILIIBDY,
«Ummynuter»,  «KumeunonosoctHeie», «CxeMa  OUTaHUS  PAaCTEHHID,

«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«CTtpoeHue 1iaHapuny», «BHyTpeHHee CTpoeHHe N0XKIeBOro 4epBs», «HepBHas
cucteMa poiO», «HepBHas cucrema asarymkm», «HepBHas  cucrema
npecmblkaromuxcs»,  «HepBHas  cuctema  nruny», «HepBHas — cucrema
MIIEKOTIUTaOIUX», «HepBHas cucrema yenoBekay, «Pedriexcy.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MHKpPONpENnapaThl OJHOKIETOYHBIX
OpraHu3MOB, MHUKpONpenaparbl TKaHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUIEKIIUU



HACEKOMBIX, WIJIOKOXHUX, UBbIE K3EMIUIAIPbl KOMHATHBIX pPAcTEHUM, repdapuu
pacTeHMil pa3HbIX OTAEJOB, BIAXKHBIC IIpenapaTbl JKUBOTHBIX, CKEJIECThI
MO3BOHOYHBIX, KOJUIEKIIMM OECMO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJOBEKa,
0o0opyA0BaHuE AJIs AEMOHCTPALMY TOYBEHHOTO M BO3AYIIHOTO MTUTAHUS PACTCHHIH,
pacilerieHus Kpaxmania U 0eJKoB Mo AedcTBUEeM (hepMEeHTOB, 000pyAOBaHUE IS
JEMOHCTPALIMK ONBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXAHU3MA
JbIXATENbHBIX JBUKEHUMN, MOJEIH IT'OJIOBHOTO MO3ra Pa3JIMYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHue TKaHe pacTeHUIN.

JlaGopaTopHasi padora «/3yueHue TKaHel )KUBOTHBIX».

JlabopaTtopHasi pabora «/3yueHre opraHoB LIBETKOBOI'O PACTEHHMSI.

Tema 10. PazmHoKeHne ¥ pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOKEHHS OpraHuM3MoOB: Oecrosoe (BKIJIIOYash BEreTaTMBHOE) U
nojsoBoe. Buasl  6ecrnonoro  pasMHOXKEHHUS: TMOYKOBAaHUE,  CIOPYJIALNA,
dbparmeHTaIys, KIOHUPOBAHHE.

[TonoBoe pa3zmHO)keHue. [lonoBeie KIEeTKM, WM rametel. Meiio3. Craauu
Mmeiio3a. [loBenenune xpomocom B Meio3e. Kpoccunrosep. buonoruyeckuii CMbIC
Melo3a M TOJOBOro Imponecca. Meilo3 MW €ero Mecro B JKMU3HEHHOM IUKIIE
OpPraHU3MOB.

[IpenzapoasiieBoe pa3Burhe. ['amerorenes y »kuBOTHbIX. [10JI0BBIE KEE3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaTorenes u oorere3. CTpoeHue
MOJIOBBIX KIJIETOK.

OmogoTBOpeHHe U SMOpPHOHAJIBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOJIOTBOPEHUSA: HAPYKHOE, BHyTpeHHee. [lapTenorenes.

NuauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOIIOTUs — HayKa
0 Pa3BUTHUU OPraHU3MOB. Mopghozenez — 00Ha U3 2na8HbIX NPOOIIEM IMOPUOTOSUL.
Konyenyuss mopgocenoe u moodenu mopghocenesa. Ctaguum 3MOpHOreHe3a
KUBOTHBIX (Ha mpuMmepe Jsarymkw). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u Hedepmunuposannoe Opodnenue. bnacmyna, munoi
onacmyn. OCoOCHHOCTH JpOOJICHUST MIIEKONMUTAIOIIMX. 3apOJbIIIEeBble JIMCTKU
(racTpynsinus). 3akiagKa OpraHOB U TKaHEHW U3 3apObIIIEBbIX JUCTKOB. B3anMuoe
BIMSIHME 4YacTell pa3BUBAIONIETOCSA 3apojbllia (dMOpPUOHANIbHAS WHIYKLHUS).
3aknaaka IUTaHa CTPOEHMSl JKMBOTHOIO KaK pPe3yJibTaT HEepapXUUYECKHUX
B3aMMOJCHCTBUII TeHOB. BrusHue Ha 5MOpPHOHAIBHOE pa3BUTHE pPa3IHYHBIX
(aKTOpOB OKpYKAIOLIEH CpeIbl.

Poct u pasButue xuBOTHBIX. [locTaoMOpuoHanbHBIM mnepuon. [Ipsmoe u
HenpsiMoe pas3BuTHe. PasButne ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. BHOJIOTMYECKOE 3HAYEHHE MPSMOr0 W HEMPSIMOIo
pa3BUTHUS, UX PACIPOCTpAHEHUE B MpUPOAE. THUIBI poCTa >KUBOTHBIX. PaAKTOPHI
peryJsiuy pocTa >KUBOTHBIX U 4yesoBeka. CTaiuy moCcTAIMOPHOHATIBHOTO Pa3BUTHS



y )KMBOTHBIX U 4esioBeKa. [leprnoapl oHTOreHe3a yenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

PasmHoxenne u pazButue pacteHui. ['amerodutr m cmnopodut. Meiio3 B
KU3HEHHOM IMKJIe pacTeHnid. O6pa3oBaHue COp B Ipoliecce Meito3a. 'amerorenes
y pactenuil. OmioJ0TBOPEHHE U PA3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOitHOE
OIUIOZOTBOPEHUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U Pa3BUTHE CEMEHH.

MexaHu3Mbl PETYJISLUN OHTOIE€HE3a Y PACTEHHUI U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpetsr: C. I'. Hapamun, X. HInemas.

Tabmuubr u cxembl: «BereratuBHoe pasMHOxkeHUe», «Tumbsl Oecmosioro
pa3sMHOXEHUD», «Pa3MHOKEHME XJIaMUAOMOHAAbD», «Pa3MHOKEHHE 3BIIICHBD,
«Pa3MHOXeHue Tuapb, «Menosy, «XpoMocomel», «l'amerorenes», «CTpoeHue
SIMIEKJIETKH U crepMaro3onsiay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsimoe u
HenpsiMoe pa3Butue», «Pa3zButme Maiickoro xyka», «Pa3Butue capaHum»,
«Pa3Butne narymkmn», «JIBOMHOE OIUIOAOTBOPEHHE Y IIBETKOBBIX PACTECHHUIN,
«CTpoeHue CeMsH OJHOJOJBHBIX U JBYIOJbHBIX PAaCTEHUN», «KU3HEHHBIA ITUKII
MOPCKOU KanmycTbD», «KU3HEHHBIN HUKI MXa», «KU3HEHHBIN HUKII TATTOPOTHUKAY,
«KV3HEHHBIN TUKI COCHBLY.

O06opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKpPONpEnapaThl SUIEKICTOK H
CIIEpMATO30MUI0B, MOJIENb «L MK pa3BUTHS JIATYIIKI.

JlaGopaTopHasi padora «/3yueHne CTpOEHHUs MOJIOBBIX KJIETOK HAa FOTOBBIX
MHKpOITpenapaTaxy.

IIpakTnueckass padora «BbisBIEeHUE MNPU3HAKOB CXOJCTBA 3apPOJBIIICH
MTO3BOHOYHBIX KUBOTHBIX).

JlaGoparopuass pabora «CTpoeHHE OpPraHOB Pa3MHOKEHHUS BBICIIHUX
pacTEeHUI.

Tema 11. I'eHeTuka — Hayka O HaCJeACTBEHHOCTH M H3MEHYHUBOCTH
OPraHu3MoOB

Wctopust cTaHOBIICHMS M Pa3BUTHS T'€HETUKHU KaK Hayku. Pabotel I'. Menaens,
I'. ne ®pusa, T. Moprana. Pojgb OT€UECTBEHHBIX YUYEHBIX B Pa3BUTHUUA T'€HETHUKH.
Pa6oter H. K. KoneioBa, H. W. BaBunosa, A. H. benosepckoro, I'. JI. Kaprnieuenko,
1O. A. ®wmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE€ T€HETUYECKUE MOHITUS U CUMBOJIbL. ' OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTEPHATUBHBIC MPU3HAKH, JTOMUHAHTHBIM M PELIECCUBHBIN
PU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAsl JIMHUS, THOPHUIbI, TEHOTHUII, (PEHOTHII.
OCHOBHBIE ~ METOJBI ~ TEHETUKH: THOPUAOJOTUYECKHH,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdemoHcTpanumn



[Toptpetsl: I'. Menaens, I'. ne ®puz, T. Mopran, H. K. Konsios, H. H.
BasunoB, A. H. benosepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmup! u cxeMbl: « MeTo bl TeHETUKI, «CXEMBI CKPEIIUBAHUS.

JlabopaTtopuasi paGora «J/[pozoduna Kak OOBEKT TEHETUYECKHX
VCCIIEIOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACTEACTBEHHOCTH

Mounorubpunnoe ckpeuBanue. IlepBbiii 3akoH Menaens — 3aKoH
ennHoo0pa3ust rTHOpua0B nepBoro nokosneHus. [Ipasuno nomunupoBanus. Bropoi
3aKOH MeHaens — 3aKOH pAacIIeIUIeHUs NPU3HAKOB. lluTonornmueckue OCHOBBI
MOHOTMOPHUIHOTO CKpeluBanus. [ unore3a 4MCTOThI raMer.

AHanmsupyomee ckpempBanue. [[poMeKyTOUHBIN XapaKTep HACIIEIOBAHUSI.
Pacmiennenue npu3HaKkoB MpY HEMOJIHOM JOMUHUPOBAHHM.

JurubpunHoe ckpeuBanue. TpeTtuii 3axkoH MeHens — 3aK0H He3aBUCUMOTO
HacJeI0BaHUs TPU3HAKOB. LluTonornueckue OCHOBBI JUTHOPUAHOTO CKPEIMBAHUS.

CuemnienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CuermieHHoe
HACJICJOBAHUE TEHOB, HApYIICHHUE CLEIUIEHUS MEXAy TIeHaMH. XPOMOCOMHas
TEOPUS HACIIEICTBEHHOCTH.

['enernka nosa. XpoMOCOMHBI MEXaHU3M ONpENeIeHUs oja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi M reTeporaMeTHBIN moj. ['eHernueckas
CTPYKTypa MOJIOBBIX XpoMocoM. HacnenoBanne NpU3HAaKOB, CUEIJIEHHBIX C MOJIOM.

['enoTun kak nenocTHas cucrema. Inenorponns — MHOKECTBEHHOE AEHUCTBHE
reHa. MHOXECTBEHHbIM aJUleiu3M. B3anMOAEnCTBUE HEAJUIEIbHBIX T'€HOB.
KommnementapHocts. Onuctas. [lonumepus.

['eHeTMYECKUI1 KOHTPOJIb Pa3BUTHS PACTCHHI, d)KUBOTHBIX U YEIIOBEKA, a TAKKE
(GU3HONOTUYECKUX  MPOILIECCOB, TMOBEIECHUS M  KOTHUTHBHBIX  (PYHKIUH.
['eHeTnyeckue MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOACHCTBHSI «XO3SIMH
— Mapa3uT» U «XO35 UH — MHUKpOOMOM». ['eHeThyeckue acmeKkThl KOHTPOJS H
M3MEHEHUS HACJIeICTBEHHON MH(OpMAIMU B TOKOJICHUSIX KJIIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

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

Tabmumst u cxemsl: «IlepBbiif 1 BTOpoi 3akoHbl Menaens», « Tpetuil 3aKoH
Menpgens», «AHanu3upyroulee ckpeuuBaHue», «HemnogHoe IOMHUHHUpPOBaHUEY,
«CuersieHHOe HaclelloBaHWe MNPU3HAKOB Y Jpo30uibl»y, «l'eHeTuka moay,
«Kapuotun denoBeka», «Kapuotun apozoduib», «Kapuotum OTHIBDY,
«MHOKECTBEHHBIN allJIeNu3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBanue: MOAENb JUIA JACMOHCTpPAllMd 3aKOHOB €IMHOOOpa3ms
ruOpUIOB TMEPBOrO TMOKOJEHUS M PACHICTICHUS MPU3HAKOB, MOJENIb JUIS
JEMOHCTpPAllUM 3aKOHA HE3aBUCUMOTO HACJIEIOBAHUS MPU3HAKOB, MOJEINb JJIA



JEMOHCTpPALlMKM CLEIUICHHOTO HACJENIOBaHUs NPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKponpenapar: «Jpo3odumnay.

IIpakTuueckass padora «l3ydyeHwe pe3yabTaTOB  MOHOTHOPUIHOTO
CKpEITUBAHUS Y APO30(DUITBD.

IIpakTuyeckas  padora  «/3yueHue  pe3ynbTaToOB  AUTHOPUIHOTO
CKpEUIMBaHUA Y APO30(DUITBD.

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

B3aumopeiictBue TeHoTMTIa W cpeabl npu  (popmupoBaHuHM (peHOTHIIA.
N3MeHunBOCTh NIpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIICICTBCHHASL.

Moaudukanrionnas U3MeHYUBOCTh. Ponb  cpeapl B GOpMHUpPOBAHUU
MOAU(PUKAIMOHHON HM3MeHYuBOCTH. HopMa peaknuu npusHaka. BapuanumoHHbIN
psn u BapuaumonHas kpuBas (B. Horanncen). CpoiicTBa MOau(pUMKaIIMOHHON
V3MEHYUBOCTH.

['eHoTMIIMYECKAsT N3MEHUYMBOCTh. CBOKMCTBA T€HOTUITMYECKON N3MEHUYUBOCTH.
Bupl reHOTUIIHMYECKOW M3MEHYMBOCTH: KOMOMHATUBHAS, MyTAIIMOHHAS.

KoMOuHaTtuBHass M3MEHYMBOCTh. Mei03 M MOJOBOM NpolecC — OCHOBA
KOMOWHATUBHOW N3MEHYMBOCTH. POJTh KOMOMHATUBHON M3MEHUYUBOCTH B CO3/IaHUU
TEHETUYECKOTO pa3HOOOpa3us B Mpeeiax OTHOTO BHIA.

MyTaunoHHas W3MEHYMBOCTb. BHABI MyTalMii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  WHIAYUUMPOBAaHHbIE MyTaluuH. SaepHble U
nuToIa3MaTuyeckue myranud. CoMaThyeckue U MojoBble MyTauuu. [Ipuunnb
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BJIMSHUE HA OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOI'O MpOIEecca. 3aKOH TOMOJIOTUYECKUX pAJIOB B
HacnencTBeHHoM m3meHunBoctu (H.M. BaBwiio). BHesnepHass U3MEHUMBOCTh U
HACJIEICTBEHHOCTb.

Onucenemuxa U INULEHOMUKA, pOIb INUSEHEMUYeCKUX dakxmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHcTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBunos.

Tabmuubr u  cxembl: «Buabsl u3meHunBocTH», «MoaudukanuoHHas
U3MCHYHUBOCTHY, «KomOnHaTuBHas U3MECHYHUBOCTHY, «Meiio3y,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JaeBaHNs YeJIOBEKa», « Bumbl MmyTammiiy.

O6opynoBaHue: XHUBble W TepOapHble SK3EMIUISPbl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMHU BUAAMH U3MEHUYHUBOCTH.

JlabopaTtopHas padora «HccnenoBanne 3aKOHOMEpPHOCTEN
MOAU(PUKAIMMOHHON W3MEHUYMBOCTU. [locTpoeHune BapuallMOHHOTO psiga u
BAPUALIMOHHOW KPUBOW».



IIpakTnyeckas padora «Myranuu y Japo3opuiasl  (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eneTnka yesi0BeKa

Kapuotnn yenoBexka. MexayHapoaHas mporpaMma MCCIENOBaHHsS T'e€HOMaA
yejgoBeKa. MeToapl  M3Y4YEHHsT TEHETHKHM  YeJIOBEKA: TI'€HEAIOIMYEeCKHM,
OJIM3HELIOBBIH, LU TOT€HETUYECKHH, MONYJIALIUOHHO-CTAaTUCTUYECKHM,
MOJIEKYJIIPHO-T€HETUYECKUH. CoBpeMeHHOE OIIPEJIEIICHHE TeHOTHIIA:
IIOJJTHOTEHOMHO€ CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[TI[P-ananu3a. HacrnencTtBenHbie 3a001eBaHus YenOBeKa. | €eHHbIE 1 XPOMOCOMHBIC
00N€3HH 4YelnoBeKa. boJe3HM C HacleICTBEHHOW IPEApacloiOKEHHOCTBIO.
3Ha4YCHHE MEAMIMHCKON I'€HETUKU B IPEIOTBPAIICHUM U JICYCHUH I'€HETHYECKHX
3a00sieBaHUl 4YesoBeKa. MeaUKO-reHETUUECKOE KOHCYJIbTUpoBaHue. CTBOJIOBBIE
KJIeTKH. [ToOHATHE «TeHETHYECKOro rpy3a». DTHYECKUE ACIEKThl MCCIEAOBAHHUN B
o0JacT peIaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue (GakToppl MNOBBILIEHHONW YYBCTBUTEIBHOCTH 4YEJIOBEKAa K
(¢u3znyecKoMy U XMMUYECKOMY 3arpsi3HEHUIO OKpYyXkarouiei cpenbl. I'eHeTnyeckas
IIPEAPACIIOIOKEHHOCTD YEJIOBEKA K ITATOJIOTUSM.

JdemoHcTpanumn

Tabmunpl u cxembl: «Kapuotun uenoBeka», «MeToIbl U3y4yeHUS! TE€HETUKU
yesioBeKay, «I 'eHeTnueckue 3a00IeBaHNsl YETOBEKAY.

IIpakTHyeckas padora «CocTaBieHUE U AaHAIN3 POAOCIOBHOW.

Tema 15. Cenexunsi OpraHu3mMoB

JlomecTukanus U ceneKkuus. 3apoKIeHHE CENEKUUU U JOMECTUKAUU. Y YEeHNE
H. W. BaBunmoBa o lleHTpax NpOUCXOXIEHUS U MHOTO0Opa3usi KyJIbTYPHBIX
pacTeHuii. Poib cenekuu B CO31aHUHA COPTOB PACTEHUM U ITOPOJ )KUBOTHBIX. CopT,
1opoja, MTaMM. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEACTBEHHON N3MEHUYUBOCTH
H. 1. BaBunoBa, ero 3HaueHue Jisi CEIEKIIMOHHON PaOOTHI.

MeTtoapl ceneKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MacCOBBIA H
VHVUBUyAJIbHBIN. Oranel ~ KOMOMHAUMOHHOM  cenekuuu.  McnbiTanue
IPOU3BOAUTENIEH 1O MOTOMCTBY. OTOOp MO TE€HOTUIY C IOMOUIbK OLIEHKU
(eHoTHIIa IOTOMCTBA U OTOOP 10 T€HOTHUITY ¢ omolbro aHaiausza JHK.

HckyccTBeHHBI ~ MyTareHe3  KaKk  METOJA  CEJeKIMOHHOM  paboThI.
PannanmoHHbIM 1 XMMUYECKUA MyTareHe3 Kak HCTOYHUK MYTAalMi Y KyJbTYPHBIX
¢opM opranu3moB. Mcnosib30BaHHE TE€HOMHOIO PENAKTHUPOBAaHUS M METOJIOB
pexomOuHanTHBEIX JIHK 17151 momy4yeHust uicXoiHOTro MaTepuana i CeIeKIUU.

[lonyuenne ITOJIMIUIONUIOB. BrytpusBunosas ruOpUaAn3aIHs.
bnuskoponcrtBeHHoe  ckpemmBaHue, —wid  MHOpuauHr.  HepoactBeHHOE
CKpellMBaHue, WiIM ayTOpuauHr. 'eteposuc u ero mnpuuuHbsl. Mcmonb3oBaHue
rerepo3uca B cenekumu. OtnanénHas ruOpuansanus. [Ipeogonenue Oecronus



MEXBUJIOBBIX THOPUIOB. JlOCTHKEHUS CENEKIMU PACTEHUHN U )KUBOTHBIX. «3e1éHas
DeBONIOYUAY.

CoxpaHeHre U U3y4eHUE FTEHETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHHUN U UX
JUKUX POAMYEH JUIsl CO3/1aHUsI HOBBIX COPTOB U THOPUIOB CENbCKOXO3SIIICTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u YynpaejieHue 2eHemudyecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBLIX  JCUBOMHBIX 6 Yeadx YIVYUIeHUs
cyuecmeyrowux U Co30aHusi HOBbIX NOPOO, JUHUU U KPOCCO8, 8 MOM Hucjle C
NPUMEHEHUEM COBPEMEHHBIX MeMOo008 HAYUHbIX UCCIe008AHULL, Nepedosblx udel u
NnepCneKmuBHbIX MEeXHOI02UM.

JdemoHcTpanumn

[Toptpets: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenxo, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmunp! u cxembl: «LIeHTPBI MPOUCXOXKIEHUS 1 MHOTOOOPa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKHUX PSJAOB B HACIEACTBEHHONM MU3MEHUYMBOCTHY,
«Metonpl cenexkuumn», «OTnanéuHas ruopuauzanus», «MyrareHes».

JlaGopaTopHasi padora «/3yueHrne copTOB KyJIbTYypHBIX PACTEHUN U MOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «3yueHre METOJIOB CEJICKIIMU PACTCHUIN.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUD».

IKekypcusi «OCHOBHBIE METOIBI U JOCTHIKEHHMS CEJIEKUMU PAaCTeHUl U
YKUBOTHBIX (Ha CEJIEKI[UOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COpPTOMCIIBITATENIbHBIA y4acTOK, B TEIUIMYHOE XO3sICTBO, B J1a00paTopuio
arpOyYHHUBEPCHUTETA UM HAYYHOT'O LEHTPA)».

Tema 16. buoTrexHosiorust U CHHTETHYECKAasi OHOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OMOTEXHOJIOTMHM, — KJIETOYHbIE U TKaHEBbIE
KYJbTYPBIL, MHUKPOOPTraHU3MBl, 1754 XapaKTEepUCTHKA. TpagumonHnas
OouoTexHoynorus:  xjueOomeueHue, TMOMyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BuHOAenne. MukpoOuonorndeckuii cuHte3. OOBEKTHl MHKPOOHMOJOTHYECKHX
TexHoJioruii. [Ipon3BoacTBO O€nKka, aMUHOKUCIOT U BUTAMUHOB.

Co3naHue TEXHOJIOTM M MHCTPYMEHTOB LIEJICHAIPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHSI TEHOMOB C LEJBIO MOJYyYEHUsI OPTraHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKalNX HE BCTPEYAIOIIMECs B MPUPOIe OMOCUHTETHUECKHE MTyTH.

Kierounasa unxkeHepusa. MeTonbl KyJIbTYpbl KJIETOK W TKaHEW PacTEHUU M
#*uBOTHBIX. Kpuobanku. Comaruyeckas rHOpuAM3aldg U COMATUYECKUN
smOpuoreHe3. lcnonap30BaHWe TariOWJOB B CEJIEKUMU pacTeHui. [lonyuyenue
MOHOKNIOHANbHBIX anmumei. Hcnonv3osanue MOHOKIOHANbHBIX U NOAUKTIOHAIbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKoHCTpyKuus
SMIEKIETOK U KIIOHUPOBAHHME KUBOTHBIX. METOJ TpaHCIIAHTAUUU SIIEp KIIETOK.



Texnonocuu 0300poGnenus, KyabmusUpo8arHus U MUKPOKIOHATbHO20 PA3SMHONCEHUSL
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCcOMHasi W TeHHasg HWHKEHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha |
koHCcTpyupoBanue pekoMOonHanTHbIX [IHK. Cozdanue mpanceennvix opeanusmos.
JlocTHKEeHHS M IEPCIEKTUBBI XPOMOCOMHOM U T€HHOM MHKEHEPUH. DKOJIOTUYECKUE
U 3TUYECKHUE TPOOIEeMbl TEHHOU MHKEHEPHUH.

Menunuackue 6uotexHosoruu. [loctrenomuas nudposas meauiuua. [11[P-
TUArHOCTUKA. MeTaOOJOMHBIN aHalnW3, TEHOIEGHTPUYECKUN aHajdu3 MpOoTeoMa
YeJoBeKa JUIsl OLEHKM COCTOSIHHSA €ro 310poBbs. VCmosib30BaHHME CTBOJIOBBIX
kiaeTok. TapretHas Tepamus paka. 3D-Ouommkenepust ansi  pa3paboOTKu
byHIaMEHTAIbHBIX OCHOB MEIUIMHCKUX TEXHOJOTUH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEel COYeTaHWEM TEXHOJIOTHM TpEXMEpHOro OMONMPHUHTHHIA U ckaddonaauHra
JUISL PELIEHUs 3a1a4 IIEPCOHAIN3UPOBAHHON MEIULIUHBI.

Co3naHne BEKTOPHBIX BaKIMH C IENbl0 oOecredeHuss KOMOMHMPOBAHHOU
3ammTel OT Bo30yauteneit OPBU, ycraHoBlieHHE MOJEKYJISIPHBIX MEXaHU3MOB
¢dbynkunonupoanusi PHK-congepkamyx BUpYcOB, BBI3BIBAIOIIMX OCO00 OMACHbBIE
3a00J1€BaHuUs YEIOBEKa U )KUBOTHBIX.

JdemoHcTpanumn

Tabmumpl u cxemsl: «lcnonp30BaHne MUKPOOPTaHU3MOB B MPOMBIIITIEHHOM
MIPOU3BOJICTBEY, «KileTouHas nHxkeHepus», «[ ' eHHast HHKEHEPUs».

JlabopaTtopHnasi pa6ora «l3yueHne 00bEKTOB OMOTEXHOIOT .

IIpakTnyeckas padora «llomydeHre MOTOYHOKUCIBIX TPOTYKTOBY.

JKckypcusi «bUOTEXHONOTHS — BaKHEWIasi MPOU3BOJAUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO ).



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BNOJIOI'MX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
0o0ydJaronmumMucs TMporpaMM CpeaHero oO0mero oOpa3oBaHMs: JIMYHOCTHBIC,
METaNnpeIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX Pe3yJIbTaTOB OCBOEHUS MPOrpaMMbl MO OUOJIOTUU
BBIICJICHBI CIEAYIOIINE COCTABJISIONIME: OCO3HAHME 00YyYarolUMUCS POCCUMCKON
rpakIaHCKON MJAEHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOOIIPENENCHUIO, Haauyue Mmomusayuu K OOydYEeHHIO  OHMOJIOTHH,
yejleHanpasieHHoe pazeumue BHYTPEHHHUX YOEXKIEHUW JUYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULMNA Pa3BUTHS OHOJOTHYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb O0YYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH 1[I€HHOCTHO-CMBICIIOBBIMH  YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OuoornuecKoro 00pa3zoBaHus, HalUyUue NPasoCoO3HAaAHUs SKOJIOTHIECKON KyIbTYPHI,
CcnocobHocmu cmagums UEAN U CTPOUTH )KU3HEHHBIE IJIaHBI.

JIM4HOCTHBIE pe3yIbTaThl OCBOCHUS MPOrPaMMBbl IO OMOJIOTUU JOCTUTAIOTCS B
CAMHCTBE YYCOHOW ¥ BOCIUTATEIHLHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAJUIIMOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TyXOBHO-
HPABCTBCHHBIMU IIEHHOCTSIMU, MPUHATHIMHA B OOIIECTBE MpaBUJIaMU U HOPMaMU
NOBEACHUSI U CIOCOOCTBYIOT MpOllECCaM CaMOMO3HAHUSl, CAMOBOCIUTAHUS U
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEH MO3ULUMHA JIMYHOCTH, NATPUOTHU3MA U
YBaKEHUS K 3aKOHY U MPABOMOPAJIKY, YEIOBEKY TpyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBQXKCHUS, OEPEKHOTO OTHOUIEHUS K KyJIbTYPHOMY HACIEIUIO U
TpagulKsM MHOTOHAaIMOHAJIbHOTO Hapoaa Poccuiickoir Penepanuu, npupoae u
OKPYKaroUIEH cpelie.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHS YyueOHoro mpeamera «buonorus»
JOJKHBI OTpa)kaTh TOTOBHOCTH M CIIOCOOHOCTh 00YYaIOIINXCs PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIIMEH JIUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUi, TO3UTUBHBIX BHYTPEHHHX  YOEXJEHHH, COOTBETCTBYIOIIHUX
TPaJAMLIMOHHBIM LIEHHOCTSIM POCCHUICKOIro OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
ONbITa U OMbITA JIEATEIILHOCTH B MPOIECCE pealn3alli OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEHHOUN IESITENHHOCTH, B TOM YHUCJIE€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOTO OOIIECTBA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MPaB M 003aHHOCTEH, YBa)KEHUE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JI€ATETLHOCTH MPHU CO3/IaHUU YUEOHBIX
IPOEKTOB, PEIICHHH YYeOHbIX W TO3HABaTEJIbHBIX 3a7a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TO3HUIIMI0 10 OTHOIIEHUI0 K
SIBJICHUSIM COBPEMEHHOMU KU3HHU U OOBSICHATH €€;

YMEHUE YUUTHIBATH B CBOUX JECUCTBHUSIX HEOOXOJIMMOCTH KOHCTPYKTHBHOIO
B3aUMOJICUCTBHUS JIIOJIEH ¢ pa3HbIMU YOEKACHUSIMU, KyJIbTYPHBIMU LIEHHOCTSMU U
COIIMAJIbHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, MO3HABATEIbHBIX W UCCIEAOBATEIbCKUX 3a/a4, YBaXXUTEIbHOTO
OTHOIIEHUSI K MHEHHUIO OIMOHEHTOB TpHU OOCYXJIEHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOW JIEATEIILHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUMUCKON IPAXKIAHCKON UIEHTUYHOCTH, ATPUOTU3MA,
YBaXKECHHS K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTH nepesa PoanHoii, ropaoctu
3a CBOM Kpau, CBOK PonMHy, CBOM fI3bIK M KYJBTYPYy, IPOUIJIOE U HACTOSIIEE
MHOTI'OHalMOHAaJIbHOIO Hapoaa Poccnn;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJIEIUIO0 U MaMSTHUKAM MPUPO/IBI,
JNOCTUXEHUSAM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPYE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ] POCCHUHCKHX YUYEHBIX B CTAHOBIICHUE U
pa3BUTHE OWOJOTWMH, TOHWMAHUS 3HAYCHUS OWOJIOTMU B TO3HAHWHM 3aKOHOB
MPUPOIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO u 3anmuTte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE TYXOBHBIX LIEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHbBIE PEUICHUS,
OPHEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYUBOIO Oy IyIIETro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEUMHOM KU3HU B COOTBETCTBHM C
TpaguuusaMu HaposioB Poccuu;

4) 3¢cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUIIEHHWE K MHPY, BKJIIOYAs 3CTETUKY ObITa, HAy4HOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIMIECTBEHHBIX OTHOIICHU;

MOHMMAHUE YMOIMOHATBLHOTO BO3/ICHCTBHUSI )KMBOM MPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXXEHUIO B Pa3HbIX BHJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢pusuueckoro BocnUTAHUA, GOPMHPOBAHMS KYJbLTYPbI 3[0POBbSI H
IMOIMOHAJILHOIO 0JIaroNmoIyYns:

NOHMMAaHUE U peann3aliysi 310pOBOro 1 6€30MmacHOro o0pas3a *Ku3Hu (310pOBOE
NUTaHue, COOII0ICHHE TUTUEHUYECKUX MPABUII K HOPM, cOaTaHCUPOBAHHBIN pEKUM
3aHSATUH W OTAbIXa, peryispHas ¢uznueckass aKTHUBHOCTb), O€pexHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE 1EHHOCTU TNpPaBUJ HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOXKAIOIIUX 3J0POBbIO U KU3HU JIIO/IEH;

OCO3HAHUE TOCIEJACTBUNA U HEMPUSATUS BPEAHBIX MPUBBIUEK (YHOTpeOIeHUs
aJIKOTOJIs1, HAPKOTUKOB, KYpPEHUS);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TPY/y, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPY10II00HE;

TOTOBHOCTb K AKTMBHOW JESTEIbHOCTH TEXHOJOTMYECKOW M COLMAIbHOMN
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATh, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHSTh TaKYyIO JEATEIbHOCTD;

UHTEpEC K pa3inyHbIM cepaM MmpodeccnoHalIbHON e TENbHOCTH, YMEHHE
COBEpILAaTh OCO3HAHHBIA BHIOOpP Oyaymieid npodeccun U peasu30BHIBATH
COOCTBEHHbBIE KU3HEHHBIEC IJIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKECHUN BCEU JKU3HU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

HKOJIOTMYECKH 11eJ1eCO00pa3HOe OTHOIIEHHE K MTPUPOJIE KaK UICTOUHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIIEHUE YPOBHSI HKOJOTMYECKOM KYJIbTYphl: MNPHUOOPETEHHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB M OLEHKM HX BO3MOXHBIX MOCIEACTBUM Jid
OKpY>Karollen Cpeibl;

OCO3HaHHUE TriI00aTbHOTO XapaKTepa HKOJIOTHYECKUX MpoOJieM U MyTel ux
peleHus;

CIOCOOHOCTH HUCIOJIB30BATh MPUOOPETAEMBIE TP U3yUYEHUU OUOJIOTUY 3HAHUSA
W yMEHUS TPU pEHICHUH  TpoOsieM, CBS3aHHBIX C  PaAIMOHAIBHBIM
NPUPOAOIOIb30BaHUEM  (COONIOZEHME TpaBWi  TOBEACHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAHECHHE pAaBHOBECHS B SKOCHCTEMAx, OXpPaHy BHJIOB,
IKOCUCTEM, Orochepsr);

aKTUBHOE HENPUATHE AEHUCTBUM, IPUHOCAIINX BPE OKPYKAIOIIEH IPUPOAHOU
cpene, yMEHHE MPOTHO3MPOBATh HEOIArONPUATHBIE IKOJIOTMYECKUE MOCIEACTBUSA
NPEANPUHUMAEMBIX JEUCTBUI U MIPENOTBpAIIATh UX;



HaJIMYue Pa3BUTOrO SKOJOTHYECKOTO MBIIIICHHUS, YKOJIOTUUECKON KYJIbTYPHI,
OIIbITA JESITEILHOCTH 9KOJIOTHYECKOM HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBaTbCSI UMM B IO3HABATEJIbHOM, KOMMYHUKATHBHONW M COLIMAIBHOM
MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUUYECKOMN JIESITEIbHOCTH 3KOJIOTUYECKOM
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW M OOIIECTBEHHOW MPAKTHKW, OCHOBAHHOTO Ha JIHAJIOTE
KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MHPE;

COBEpUICHCTBOBAHUE SI3bIKOBOM M YWTATENIbCKOM KYyJNbTYpbl KaK CpElCTBa
B3aMMOJICHCTBUS MEXKTY JIFOAbMU U IMO3HAHUS MUPA;

MOHMMaHUE crnenudUKd OHOJIOTMM KaK HayKH, OCO3HaHUs €€ poJju B
GbopMHpPOBaHUN PAINMOHATHLHOTO HAYYHOTO MBINIIEHUS, CO3IaHUU IIEJIOCTHOTO
peacTaBieHuss 00 OKpYXalolmeM MHpPe KaK O €JUHCTBE MPUPOJBI, YEJIOBEKa U
o01IecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHud mpodiieM
COXpaHEHUS IIPUPOTHOTO PABHOBECHSI;

yOeKAEHHOCTh B 3HAYUMOCTH OWUOJIOTUM JJIi COBPEMEHHOW ITMBWIJIM3AIINH:
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHS MEIWIIMHBI, CO3JaHUE TEPCIEKTHBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEmIaTh PECypCHbIE  MPOOJIEMBI  pa3BUTHUS
YeJI0BEYECTBA, MOMCKA MYTEeW BhIXOJAa U3 TJI00ATBHBIX IKOJOTHUECKUX MPOOJeM U
obecrieyeHuss  mepexojla K  YCTOMYMBOMY  Pa3BUTHUIO,  PAlMOHAIBHOMY
WCITOJIb30BAHUIO TIPUPOJHBIX PEeCypcoB W (OPMHUPOBAHUIO HOBBIX CTaHIAPTOB
JKU3HU,

3aMHTEPECOBAHHOCTh, B TIOJYYCHHHM OWOJOTUYECKUX 3HAHUN B IIEJIIX
MOBBIINIEHNs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAy4YHOM T'PaMOTHOCTH, Kak
COCTaBHOM 4acTu (PYHKIIMOHAJIBLHON T'PaMOTHOCTH OOydarommxcs, GopMupyeMon
IPY U3yYCHUH OMOJIOTHH,

MOHMMAHUE CYLUIHOCTU METOJOB MO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJB30BaTh TMOJIydaeMble 3HAaHMS [JI1 aHaju3a U
OOBSICHEHUSI SIBJICHUN OKPY’KAIOIIEr0 MUpPA M MPOUCXOAAIINX B HEM HW3MEHEHHH,
yMEHHUE JeJlaTh OOOCHOBaHHBIC 3aKIIIOYEHUsS Ha OCHOBE HAy4YHBIX (DAKTOB H
MMEIOUIUXCS JAHHBIX C 1IEJIbIO MTOTYYEHHUS TOCTOBEPHBIX BBHIBOJIOB;

CHOCOOHOCTh CAaMOCTOSATEIBHO HCIIOJIB30BAaTh OHOJOTMYECKHE 3HAHUS I
pelieHus mpo0sIeM B peajibHbIX )KU3HEHHBIX CUTYalIUsIX;

OCO3HAHHME IICHHOCTHM HAy4YHOW JEATEIbHOCTU, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO U UCCIEA0BATEIBCKYIO AESATEIbHOCTh UHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CHOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHMI0, K AKTMBHOMY TOJYYCHHIO HOBBIX 3HAHWA 1O OWOJIOTHH B
COOTBETCTBHUH C KU3HECHHBIMU MTOTPEOHOCTIIMHU.



METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHbIe pe3yibTaThl OCBOSHHUST y4eOHOro mpenmera «buomorwsy»
BKJIFOYAIOT: 3HAYMMbIC Ui (OPMHUPOBAHUS MHUPOBO33PEHUS O0yUYaIOIIHUXCS
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHBIC MOHSATHS, OTPAKAIOIINE
I[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U cheuudpuKy METOJOB MO3HaHUS,
UCIIOJIBb3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIus, sIBJICHHE, MpOoIiece,
CUCTeMa, HAy4YHbIH (HaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCJIeI0BaHNe, HAOIOICHNEe, I3MEPEHNUE, SKCTICPUMEHT U IPYTHUE); YHUBEPCATbHBIC
y4ueOHbIe JeHcTBUS  (IMO3HABATE/IbHbIE, KOMMYHHMKATHBHBIE, PETYJISATHUBHBIC),
obecneuuBaronue GopMUpoBaHue PyHKIIMOHAIBHON IPaMOTHOCTH U COIMAILHOU
KOMIETEHIIMU  OOYYaloIIMXCs; CHOCOOHOCTh  OOyYaromMXCsl  HUCMOJb30BaTh
OCBOEHHBIE MEXAUCIUIITIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHbBIC
y4eOHBbIE IEMCTBUS B ITIO3HABATEIILHOM U COLIMAJIBHOM IIPAKTHUKE.

B pe3ynbrare uzydeHus OMOJIOTUHA Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHMs
y oOydaromierocss OyayT chOpMHUpPOBaHbI TO3HABATEIbHBIE YHUBEPCAIbHBIC
ydeOHbIE JeHCTBUS, KOMMYHUKATUBHBIC YHHBEPCAJIbHBIE Y4YCOHBIC EHCTBUS,
PETYISTUBHBIC YHUBEPCAIbHBIE Y4eOHBIC EHCTBUS, COBMECTHAS JEATEILHOCTD.

MeramnpeaMeTHbIe PE3yNbTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO OOIIEero
00pa30BaHUsl TOJKHBI OTPAXKATh:

Osjaaaenue YHUBEPCAJIbHbIMHU y4eOHBbIMH NMO3HABaTeJIbHbIMU
JeCTBUSIMM:

1) 6a30Bble JJOrHYecKue AeMCTBHS:

CaMOCTOSAITENIbHO  (popMynMpoBaTh W aKTyalIM3UpOBaTh  MpoOsEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCMOJIb30BaTh IPU OCBOCHUM 3HAHUM MPUEMBI JIOTMYECKOTO MBIIICHUS
(amanm3a, CUHTE3a, CpaBHEHMS, Kilaccudukaimu, 0000IIeH s ), paCKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUN (BBIAEIATH UX XapaKTEPHbIC MPU3HAKH, YCTAHABJIMBATH
CBSI3U C JIPYTUMH TOHATHUSIMM);

ONpENEATh LN JACSTEIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C MOCTABICHHBIMU LIEISIMU;

WCITIOJI30BATh OMOJIOTUYECKHUE TTOHSATHS JUIsl OOBSICHEHUS (DAKTOB M SBICHUMN
YKABOW MPUPOBI;

CTPOUTH JIOTMYECKUE pPACCYyXJCHUS (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUM), BBISIBISATH 3aKOHOMEPHOCTH W TPOTHUBOPEUYHS B paccMaTPUBAEMbBIX
SIBICHUSX, (DOPMYITUPOBAThH BHIBOJIBI M 3aKIIFOUCHHS,;

MPUMEHSITh CXEMHO-MO/IENIbHbBIE CPEICTBA JIJISl PE/ICTABICHUS CYIIIECTBEHHBIX
CBSI3¢M M OTHONIICHWH B H3YyYaeMbIX OHOJIOTHYECKHX OOBEKTaX, a TakKKe
MPOTUBOPEYMI Pa3HOTO POJa, BBISBICHHBIX B Pa3IWYHBIX HH(POPMAIMOHHBIX
HCTOYHHUKAX;



pa3pabatTbiBaTh IUIAH pPEUIEHMs] NPOOJEMbl C y4ETOM aHAIN3a MMEIOIIUXCS
MaTepUajIbHbIX U HEMaTEpHUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B AESITEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSIM, OLIEHUBATh PUCKHU TOCIEACTBUM AEATENbHOCTH;

KOOPAMHHUPOBATH U BHIMOJIHATH Pa0OTY B YCIOBUSIX PEAbHOTO, BUPTYaIbHOTO
Y KOMOMHUPOBAHHOT'O B3aUMOJAEHCTBYSI;

pa3BHUBaTh KPEATUBHOE MBIIICHUE MPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 60a30Bbl€e HCCJIeI0BaTEIbCKHE NeiiCTBUSA:

BJIa/IE€Th HaBbIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHusi MpodjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbBHOMY ITOMCKY METO/I0B PEIICHUS IPAKTUUECKUX 3aja4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB O3HAHMS,

UCITIOJIB30BaTh pA3JIMYHbIE BUJIBl JACSATENBHOCTH MO TMOJYYEHHUIO HOBOTO
3HAHUS, €ro HWHTEpPIpEeTalNH, MPeoOpPa30BaHUIO M TNPHUMEHEHHUI0 B Y4eOHBIX
CUTYalUsIX, B TOM YUCIIE IIPU CO3JaHUM YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(opMUPOBATh HAYyUYHBIM TUI MBILUICHUS, BIa€Th HAYYHOU TEPMHHOJIOTHEMH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh U (opmynupoBaTh COOCTBEHHBIE 3a7aud B 0OOpa30BATENHHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYaIIHsIX;

BBISIBJISITH [PUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJlM3UpoOBaTh 3adauy,
BBIJIBUTaTh FMIOTE3Y €€ PEIIECHUs, HAXOAUTh apTyMEHTHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHUIA, 3a]JaBaTh MapaMeTpPbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBaTh IIOJIyYCHHbIE B XOJE€ pEIICHHUsS 3aJadd  pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh LIEJICHANPABICHHBIN MOMCK MEpEeHOoca CPEJACTB M CIOCOOOB
JEHUCTBUS B MPO(HECCHOHATBHYIO CPEy;

YMEThb IEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO U MPAKTUYECKYIO 00JIACTH
KU3HEJEATEIIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTAaTh HOBBIE HJI€U, NpeiaraTh OpUTHHAIbHBIE TMOIXOAbl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 3a7a4H, JOMYCKAIOIINE aJIbTePHATUBHBIEC PEILICHUSI.

3) padora ¢ nunopmanuei:

OpPUEHTUPOBATHCS B PA3INYHBIX UCTOYHUKAX MHPOpPMALUHU (TEKCTE yU4eOHOIro
nocoOusi, HAY4YHO-IOMYJAPHOM JuTeparype, OHOJOTUYECKUX CIIOBapsX U
CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh
UHGOPMAIUIO PA3INYHBIX BUOB U (POPM MpenCcTaBICHUS, KPUTHUECKH OLIEHUBAThH
€€ T0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;



dbopMyIupOBaTh 3aMpOChl U MPUMEHATh Pa3IMYHBIE METOIBl NPU TIOUCKE U
oTbope Oumosiornyeckor MHPopmMaruu, He0OXOAMMOMN /JISI BBIMOJHEHUS Y4EOHBIX
3amady;

npuoOpeTaTh OIBIT KCIOJB30BaHUS MHGOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCIIOIH30BAHUS PA3IMYHBIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMaJlbHYIO  (HOpPMY  TIPEICTABICHUS
ouonorunueckoi napopmarmu (cxemsl, rpaduKy, TUarpaMMbl, TAOTUIIBI, PUCYHKH U
Apyroe);

UCIIONb30BaTh HAy4YHBIM A3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
Oouonornueckoi wMHGOpPMANMEW: TNPUMEHATh XUMHYECKHE, (QU3NYECKUE U
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIBI, (HOpMYIbI, aO0peBHATypy, HOMEHKIATYPY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HATJISTHOCTH;

BJIaJeTh  HAaBBIKAMH  pAacTO3HABaHWS W 3alIUTHl  MHQpOpPMAIUH,
UHPOPMAITMOHHOK 0€30MMaCHOCTH JTMYHOCTH.

Ogi1aieHHe YHHUBEPCAJbHBIMA KOMMYHUKATUBHBIMHU JA€HCTBUSIMH:

1) o61enme:

OCYIIECTBIISATh KOMMYHHUKAITMHN BO BCEX cpepax )KU3HU, aKTUBHO YIaCTBOBATh
B JIMAJIOTe WU TUCKYCCHH MO CYIIECTBY OOCYXIaeMOi TeMbl (YMEHHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXICHHS OTHOCHTEIHHO BBITIOJHEHUS TIpeIaracMoiu
3a/lau, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3HIIMI JPYTrUX YYaCTHUKOB
JTMAJIoTa WIIA TUCKYCCHH);

pacmo3HaBaTh HEBEpOAbHBIE CPEACTBA OOINCHHS, TOHWMATh 3HAYCHUE
COLIMATIFHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHSI KOH(JIMKTHBIX CHUTYyaIlHi,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJA/I€Th PA3IUYHBIMU CHOCOOAMM OOIIEHHS M B3aWMOJEWUCTBHUS, MOHUMATh
HaMEPEHUS JAPYTUX JIOJEH, IPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECeTHUKY
U B KOppEeKTHOU popme popMyIrpoBaTh CBOM BO3PAKCHHS,

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HMCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas1 1eATEJIbHOCTD:

MOHUMATh M HMCTOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYAITBHOU
paboThI MpH PEIICHUH OMOJIOTHYECKOUM MpoOIeMbl, 000CHOBBIBATh HEOOXO0IUMOCTh
IPUMEHEHHUS TPYNIOBHIX (POPM B3aUMOJICHCTBUS NIPU PEIICHUU YU4eOHOH 3a1a4u;

BBEIOMPATh TEMATHKy U METOABl COBMECTHBIX JCHCTBUU C Y4ETOM OOIIHMX
MHTEPECOB M BO3MOXXHOCTEH Ka)X/I0T0 ieHa KOJIJICKTUBA;

OpUHUMATh TEJIM  COBMECTHOM  JIEATETLHOCTH, OpPTraHW30BBIBATh U
KOOPJAMHHUPOBATh NEUCTBUSA MO €€ IOCTH)KCHHIO: COCTaBJATh IUIAH JCHCTBUH,



pacnpeneniaTb poiad C y4€TOM MHEHUH Y4YaCTHUKOB, OOCYXJaThb pe3yibTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJIA M Ka)KIOTO yYaCTHUKA KOMaH bl B OOLIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

IIpe/yarartb HOBBIE IIPOEKTHI, OLEHMBATh HJIEH C TO3ULUHUHA HOBH3HBI,
OPUTHMHAJIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIATh IO3UTUBHOE CTPAaTETHYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUITUATHBHBIM.

OBJaeHne YHUBEPCANbHBIMH PeryJsaTUBHBIMU AeHCTBUSAMM:

1) camoopranuszanus:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHUS [UIsl BBISIBICHHUA MpoOJIEM U UX
pEILICHUS B dKU3HEHHBIX U YU€OHBIX CUTYaLUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMAX M IOCTYIKAax [0 OTHOLICHWIO K JKMBOM IPUPOJE,
CBOEMY 37J0POBBIO U 3J0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYILECTBIIATh ITO3HABATEIIBHYIO JESTEIBHOCTD, BBISBIISATH
npo0JIeMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3aJjaul B 00pa30BaTEIbHON
NEATEIBHOCTH U JKU3HECHHBIX CUTyalUsX;

CaMOCTOSITENIbHO COCTABIISATH IJIaH PELICHUS MPOOIEMBI C YIETOM UMEIOLIUXCSI
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U IPENNIOYTEHUN;

JaBaTh OLICHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTECHUH;

JieN1aTh OCO3HAHHBIN BHIOOD, ApTyMEHTUPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OIIEHHBATh TPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATH (POPMUPOBAHUIO M IPOSBICHUIO IIMPOKOH SPYIULUH B
pasHBIX O0JAacTAX 3HAHHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTb OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JECATEIBHOCTb,
OLICHMBATb COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIaJ€Th HABBIKAMU  [O3HABAaTEJIbHOM  peQUIeKCMM KAk  OCO3HAHMS
COBEpIIAEMBIX JCHCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJIbTATOB H
OCHOBaHUM, UCIOJIB30BaTh MPUEMBI pe(IeKCUU U1 OLEHKU CHUTyalluH, BblOOpa
BEPHOTO PEILIECHUS;

YMETb OLICHMBATh PUCKH WU CBOEBPEMEHHO IIPUHHMATh PELICHHs II0 HX
CHIKEHHIO;

IIPUHAMAaTh MOTHBBI M apryMEHTBI JPYTMX IIPH aHajdu3€ pe3yJbTaToOB
NEATEIbHOCTH;



3) npuHsATHE Ce0N U APYTrUX:
MPUHUMATh Ce0sl, MIOHUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;
OPUHUMATh MOTHBBI W apryMEHThl JPYrMX IMpU aHaiu3e pe3yJbTaToB
NEATEIIbHOCTH;
IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;
pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUP C MO3ULIUU JPYTOro YeJoBeKa.
HPEIMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yJabTaThl OCBOCHHMSI COJEpKaHHUS YydeOHOro mpeaMmeTa
«buonorusi» Ha yrayOJI€HHOM YypOBHE OpPHUEHTUPOBaHBI Ha oOecreyeHue
npopuapHOro  00yueHus  oOydaronuxcss — Owojormd. OHM  BKJIIOYAIOT:
cnenuduyueckue aJjig OMOJIOTMM HAyYHbIE 3HAHMS, YMEHUS M CLIOCOOBI IEUCTBUM 1O
OCBOEHHUIO, UHTEPOPETAIIMU U NPeoOpPa30BaAHUIO 3HAHUW, BUJIBI JESITEILHOCTH MO
MOJTYYCHHUIO HOBBIX 3HAHUWA W WX MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX, a TAKKE B
peaNbHbIX KWU3HEHHBIX cuTyauusx. lIpeameTHbie pe3ynapTaTbl MPENCTABIEHBI IO
roJlaM U3y4eHus.

[IpeameTHBIC pEe3yNbTaThl OCBOCHHS y4eOHOTO TipeameTa «buonorus» B 10
KJlacce NOJKHBI OTPAXKaTh:

c(hOPpMUPOBAHHOCTh 3HAHMKA O MECTe€ M POJU OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OpPMHPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHbI MHUpaA, B
NO3HAHUM  3aKOHOB  MNPUPOJBI M  PEIIEHWH MpoldJieM  paluOHAIBHOIO
IPUPOOTIOIH30BAHNS, O BKJIAJE€ POCCHUICKUX W 3apyOCKHBIX yUEHBIX B PA3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJAramIire OUOJIOTHYECKUEe TEPMUHBI M TOHATHUS (PKU3HB, KJIETKA,
OpraHusM, MeTaboJu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUYHUBOCTh, POCT U Pa3BUTHUE), OUOJOTUYECKUE TEOPUU
(xnerounas teopus T. llIBanna, M. llIneitnena, P. Bupxoa, xpomocomHasi Teopust
HacnencTBeHHocTH T. Moprana), yuenus (H. WM. BaBumoBa — o meHTpax
MHOT000pa3usi U MPOUCXOKACHUS KyIbTYPHBIX PaCTeHUH), 3aKOHBI (€IUHO00pa3us
MOTOMKOB TEPBOr0 MOKOJEHHUSI, PACUICIUIEHUsI, YUCTOThl T'aMET, HE3aBHCUMOIO
HacienoBanuss ['. MeHaensa, TrOMOJIOTMYECKUX PSOOB B HACIEICTBEHHOU
n3menunBoctu H. V. BaBuioBa), NpUHIUIBI (KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMH HAyYHOTO IO3HAHMS, HCIIOJIb3YEMbIX B
OMOJIOTUYECKUX MCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OINHUCaHUE, HW3MEpPEHUE,
HAOJIOICHNE, SKCTICPUMEHT);

YMEHHE BBIICNAThH CYIIECTBEHHbIC MTPU3HAKKU: BUPYCOB, KJIETOK MPOKAPUOT U
DYKapUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OaxkTepuii, r(pubOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHoOB pACTEHUM, KUBOTHBIX, YEJIOBEKA, MPOLECCOB KU3HEIEATEIBHOCTH,



IPOTEKAIOLIMX B OPraHU3Max PACTEHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHYECKUX
MPOIIECCOB: OOMEHa BelIecTB (MeTaboau3M), MPEeBpaIlCHUsT SHEPrUu, OpOKEHUs,
aBTOTPO(PHOIO U reTepoTPOPHOro TUIIOB MUTAHUS, (POTOCUHTE3A U XEMOCHUHTESA,
MUTO3a, Mei03a, raMeTorenes3a, 3MOpHOreHes3a, MOoCTIMOPHOHATIBHOTO Pa3BUTHA,
pPa3MHOXEHUS,  WHAUBUAYAJIBHOIO  PAa3BUTHS  OpraHusMa  (OHTOIE€HE3a),
B3aMMOJENCTBUSI T€HOB, FE€TEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHME YCTAaHABIMBATh B3aMMOCBSI3U MEXAY OPraHOMJAMHU KIETKM M HUX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH M HX (QYHKIHIMH, MEXIY
OpraHaMM W CHUCTEeMaMH OpPTaHOB y pACTEHH, XKUBOTHBIX U YEJOBEKa U HX
(GYHKIUSAMEU, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIUSIMH, MEXAY dSTarnaMu
oOMEHa BEIECTB, 3TallaMU KJIETOYHOT'O LIUKJIA U KU3HEHHBIX LIUKJIOB OPIaHNU3MOB,
3TallaMU ASMOPUOHAIILHOTO Pa3BUTHS, T€HOTUIIOM M (PEHOTHNOM, (PEHOTUIIOM HU
dbakTopamu cpeibl OOUTaHUS;

YMEHHE BBISBIATH OTJIMYUTENbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM UHCIE
pacTeHU, )KUBOTHBIX U YEJIOBEKA;

YMEHHME HCIOJb30BAaTh COOTBETCTBYIOIME AapryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUISl 1OKA3aTelIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMAaTUYECKUX TPYIII;

YMEHHE peniaTb OMOJIOTMYECKUe 3a/1a4H, BBIABIATH IPUUUHHO-CIIEICTBEHHBIE
CBSI3M MEXKIYy UCCIIETyeMbIMU OMOJIOTUYECKUMHU MPOLIECCAMU U SIBJICHUSIMU, J1€1aTh
BBIBOJIbI ¥ TPOTHO3bI HA OCHOBAHUM ITOJIyYE€HHBIX PE3YJIbTATOB;

YMEHHE BBIMOJHATH J1a0OpaTOpHbIE M MpakTHYEeCKHe pPadoThI, COOII0IAThH
npaBuiia npu paboTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIBHBIMU
cpeactBaMu, (GOpMyJIHpys Lellb HCCIEN0BAaHUS, AHAIW3MPOBATh IIOJYyYEHHBIE
pe3yJIbTaThl U AENIaTh BBIBOJBL;

YMEHUE Y4YacTBOBAaTh B Yy4E€OHO-UCCIIENOBATEILCKONW PaboOTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJbHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  OPEICTaBIATh  MOJYYEHHBIE  pEe3yslbTaThl HAa  YYEHUYECKHUX
KOH(EPEHITUAX;

YMEHHME OLICHMBAaTh AITHUUYECKHUE AacClEeKThl COBPEMEHHBIX MHCCJEI0BAaHUN B
o0nacTu OMOJIOTUN U METUITMHBI (KIIOHUPOBAaHKE, UCKYCCTBEHHOE OIJIOJOTBOPEHHE,
HaIpPaBIIEHHOE N3MEHEHNE T€HOMA U CO3JIJaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYILECTBIATh OCO3HAaHHBIM BbIOOp Oynymied IMpodeccrnoHalbHOMI
JESATEIIBHOCTH B 00J1acTU OMOJIOTMM, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUILEBON MPOMBIIUIEHHOCTH, YIIyOJsITh MO3HABATEIbHBIN
MHTEpEeC, HaNpaBJICHHbII Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOINIEH Ipodeccuu u
NpOAOHKEHHE OHOJIOTMYECKOro 00pa3oBaHMs B OpraHU3alUsAX  CPEJAHEro
1po(heCCHOHATIBHOTO U BBICIIEr0 00pa30BaHUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3ieioB U TeM (uu¢poBbie)
Ne n/m Kontpoabubie  IpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI pecypes:
1 buosorus xak Hayka
2 JKuBbI€ CUCTEMBI 1 X U3YUYECHUE 2
3 buonorus knetku 0.5
4 XUMHUYecKasi OpraHu3aius KIETKA 10
5 Crpoenue u QyHKIMH KICTKH 8 2
6 OOMeH BelecTB U MPEeBpaIleHNue YHEPTHH B 9 !
KJIETKE
. Hacnencreennas ungopmanus u 9 0.5
peanuzaius e€ B KJIeTKe
JKU3HEHHBINA UK KIETKU 6 1
Crpoenue u GyHKIIMA OPTaHU3MOB 17 1.5
10 Pa3mHoOXkeHue U pa3BUTHE OPTaHU3MOB 8 1.5
1 I'eneTuka — HayKa O HacIEACTBEHHOCTH U ) 0.5
M3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEIACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 ['enernka yenoBeka 3 0.5
15 Cenexuust opraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKAsk OHOIOTHS 4 0.5
17 PeszepBHoe Bpemst 1 1
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102

13.5




HOYPOYHOE INTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonTpoabHsbie

Bcero
padoThI

IIpakTH4eckue
padoTsI

JlaTa
H3yUeHusl

DJIeKTPOHHbIE
undposbie
oOpa3oBaTe/ibHbIE

pecypcebl

Buosorus kak KOMIUIEKCHAsI HayKa M KaK
4acTh COBPEMEHHOT0 00I1IecTBa

JKuBEIE CHCTEMEI U UX CBOMCTBA

YPOBHeBaSI opraHu3aluy KUBbIX CUCTCM

HcTopust OTKPBITHS U U3YYEHHUS KIIETKH.
Knerounas teopust

Metoasl MOJIEKYJIAPHON U KJIETOYHOU
6uonoruu. [IpakTnueckas padora
«3yueHne MeTog0B KJIETOUHOU
Oouosioruu (xpomarorpadus,
anektpodopes, nuddepeHuanpHOe
nentpudyruposanue, [1LP)»

0.5

XUMHYECKUHA COCTAB KJIETKU

MuHepaibHbIC BEIIECTBA KIIETKH,
uX OMOJIOTUYECKasi POJIb

Opranuyeckue BemecTBa KJIeTKH —
oenku. JlaboparopHas pabota
«O0bHapyxeHue OCIKOB C IOMOIIIBIO
KAuECTBEHHBIX PEAKLUN»

0.5

CgoiicTBa, kinaccupukaius u GyHKIIHI
0enKoB




10

Opranunueckue BeniecTBa KIeTKH —
YTJIEBOIBI

11

OpF AHNYCCKHUEC BCIICCTBA KICTKHU —
JIMITU A BI

12

Hyxkneunossie kuciorsl. JJHK u PHK.
JlaGopaTtopHnas pabota «MccnenoBanue
HYKJIEMHOBBIX KHCJIOT, BBIJICICHHBIX U3
KJIETOK Pa3TUYHBIX OPTaHHU3MOBY

0.5

13

Crpoenne u pyakuuu ATD. Jlpyrue
HykieosuaTpudocharel (HTD)

14

CexsennpoBanue JJHK. Metozsi
T€HOMUKH, TPAHCKPUIITOMHKH,
MIPOTCOMHKH

15

MeToab!l CTpYKTypHOH OHOJIOTUH

16

Tunsl knetok. [IpokapuoTnyueckas KieTka

17

CtpoeHune 7yKapuoTUUECKOH KIETKH.
[IpaxTuueckas padora «3y4yenue
CBOWCTB KJIETOUYHOW MEeMOpaHbI»

0.5

18

IToBepXHOCTHBIN anmapaT KJIETKU

19

OnHOMeMOpaHHBIE OPTaHOUIBI KIETKH.
[IpakTuueckas padota «3yuenue
JIBYDKCHUS IIUTOIUIA3MBI B PaCTUTEIBHBIX
KJIETKaX»

0.5

20

[TomyaBTOHOMHBIE OPraHOUBI KJIETKHU:
MUTOXOHJIpHH, T1acTU kL. JlabopaTopHas
pabora «VccnenoBanue mia3Monnsa u
JIeTIa3MOJIN3a B PACTUTENBHBIX KIIETKAX)

0.5

21

HememOpaHHbIe OpraHOUIbI KIETKH




22

Crpoenue u GyHKIUH sIpa

23

CpaBHUTEbHAS XapaKTEPUCTUKA KIICTOK
sykapuoT. Jlaboparopnas pabota
«M3ydeHue cTpoeHHS KJICTOK pa3inyHbIX
OpPraHU3MOB»

0.5

24

AcCCUMUIISIIIMS ¥ TUCCUMIIIALINS — JBE
CTOpOHBI MeTabomm3Ma. Turbl oOMeHa
BemiecTB. JlaboparopHas pabota
«M3y4yeHne KaTaIuTUYECKON aKTUBHOCTH
(depMeHTOB (Ha IpUMepe aMHIa3bl WIK
KaTaasbl)»

25

DepMEeHTaTUBHBIN XapaKTeP peaKIHil
KJIETOYHOTO MeTaboau3Ma. JlabopatopHast
pabota «M3yuyeHue pepMEeHTaTUBHOTO
pacuieruieHusI EPOKCHIa BOJOPO/Ia B
PACTUTCIILHBIX U JKUBOTHBIX KJICTKAX»

0.5

26

benku-akTUBaTOPHI U OCIKU-UHTHOUTOPBI

27

ABTOTpOGHBII THIT OOMEHA BEIIECTB

28

dorocunres

29

XemocuHTe3. JJaboparopnas padota
«CpaBHeHHE TIpoIieccoB POTOCHHTE3A U
XEMOCHHTE3a

0.5

30

AHa’poOHbBIE OpraHu3MbL. Buibl
opoxenus. JlabopatopHas pabora
«CpaBHEeHHE TTPOIIECCOB OPOKECHUS U
TIBIXQHUSDY

31

AdpoOHBIE OpTaHU3MBI. DTaITbI
SHEPreTHIeCcKOro ooMeHa




OHeprust MeMOpPaHHOTO TPaIUeHTa

32 npotoHoB. Cunre3 AT®: padota
npoToHHON AT®-cuHTa3bI
33 Peakuuu MaTpuuHOTo CUHTE3a
TpaHcKkpUNUUSI — MAaTPUYHBIA CUHTE3
34
PHK
35 Tpancnsiius u e€ 3ranbl
36 KonnpoBanue amuHokuciot. Poib
pubocom B OMocHHTE3e Oenka
37 Opranu3zanys reHoMa y mpoKapuoT u
JyKapuoT
18 MounekynsipHble MEXaHU3MBbI SKCIIPECCHH
T€HOB Y 9 YKapHOT
Bupycsl — BHekIeTOUHBIE (HOPMBI KU3HU
39 U obnuratHble mapa3utsl. [IpakTuueckas 0.5
pabota «Co3aHue MOJIeIu BUpYCa»
40 BupycHrble 3a0601eBaHus yeIoBeKa,
JKUBOTHBIX, PACTCHHI
A1 HanotexHonoruu B OHOJIOTHH U
MEIHIIIHE
42 JKU3HEHHBIN UK KIIETKU
43 Martpuusnsiii cuate3 JJHK
Xpomocowmsl. JTaboparopHas padora
44 «3y4eHre XpoMOCOM Ha FOTOBBIX 0.5
MUKpOTpenaparax»»
45 Jlenenue KI€TKU — MHUTO3
46 Tunsl kneTok. KapuoknHes U IUTOKUHES. 0.5

JlaboparopHas pabota «HabmroneHue




MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JTyKa
(Ha TOTOBBIX MHUKpOIIpENapaTax)»

47 Perynsiuus ®KU3HEHHOTO LIMKJIA KIETOK

48 OpraHusM Kak eIMHOE 11eJI0e

49 Tkanu pacrenuii. Jlabopatopnas pabota 0.5
«M3y4yeHne TKaHEeH paCTCHUIN» )
TkaHu )KMBOTHBIX M Y€JIOBEKA.

50 JlaGopaTtopHas pabora «3ydeHue TkaHen 0.5
KUBOTHBIX)
Opranbl. CUCTEMBI OPTaHOB.

51 JlaGopaTtopHnas pabora «/3yuenue 0.5
OpraHoOB LBETKOBOT'O PACTEHUS»

52 Omnopa Tena opraHu3MoB

53 JIBrm>kKeHre opraHu3MoB

54 [Iuranue opranusmMoB

55 [TuTanne MO3BOHOYHBIX )KUBOTHBIX.
[InmeBapurenpHas cUCTEMa YEIOBEKa

56 JlpIxanue opraHu3mMoB

57 JIpIxaHKe MO3BOHOYHBIX )KUBOTHBIX U
YeJI0BEKa

58 TpaHcopT BEIIECTB y OPraHU3MOB

59 KpoBeHocHas cuctema o3BOHOYHBIX
YKUBOTHBIX U YEJIOBEKA

60 Boienenue y opranusmMoB

61 3anmTa y OpraHu3MoB

62 HNMmyHHas cucTema 4eoBeKa




Pazgpaxkumocts u perynsanus y

63
OpraHU3MOB
64 I'ymopanbHas peryssius u SHIOKpUHHAs
CUCTEMa KUBOTHBIX U YEIIOBEKA
65 DopMBbI pa3MHOKEHHST OPTaHU3MOB
66 [TonoBoe pazMHOKEHNE
67 Meiios
I'amerorenes. Ob6pa3zoBaHHe U pa3BUTHE
68 MOJIOBBIX KJIeTOK. JIabopaTopHas pabora 0.5
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha )
TOTOBBIX MUKpOIIpenapaTax»
69 NunuBuayanbHOE pa3BUTHE OPTaHU3MOB
— OHTOTEHE3
70 3akJiaJika OpraHoB M TKaHEH U3
3apOJIBIIIEBHIX JTUCTKOB
PocT u pa3zBuTHe )KMBOTHBIX.
71 JlaGopaTtopHnas pabota «BrisBiieHHE 0.5
MPU3HAKOB CXO/CTBA 3apOJIbIIIEH
MO3BOHOYHBIX JKUBOTHBIX»
PasMHOXeHUE U pa3BUTHE PACTCHUM.
7 JlaGopaTtopHnas pabora «CtpoeHue 0.5
OpraHOB Pa3MHOKEHHUS BBICIIUX
pacTeHuin»
7 Hcropust cTaHOBIEHUS U PA3BUTHS
TeHETHKH KaK HAyKU
74 OcHOBHbIE TIOHATHS U CUMBOJIBI 0.5

reHetuku. Jlaboparopnas pabota




«/Ipo3oduina kak 00bEKT TeHETHUECKUX
HUCCJIETOBAHUN

3aKOHOMEPHOCTH HACIIEAOBAHUS
pU3HAKOB. MOHOTHOpUIHOE
ckpemuBanue. [Ipakrudeckas pabora

75 " 1 0.5
N3yuenue pe3ynbraToB
MOHOTHOPHIHOTO CKPEIIUBAHUS Y
Jpo30¢uiIs"
76 Ilutonoruueckrue OCHOBBI )
MOHOTHOPHUIHOTO CKPEIIUBAHUS

77 AHanu3upyroliee CKpelrBaHue. |
Henonnoe nomMmunnpoBanue
JurubpuaHoe CKpelnmBaHue.

73 [IpakTruueckas padota «3yuenue | 0.5
pe3yabTaTOB AUTUOPUIHOTO ’
CKpEIIUBAHUS Y IPO30( B

79 [uTonornyeckue OCHOBBI TUTHOPHUIHOTO )

CKpEITUBaHMS

80 CuenneHHoe HaclleZJOBaHUE IPU3HAKOB 1

81 XpOMOCOMHasi TEOPHS HACIEICTBEHHOCTH 1

82 I'eneruka nona 1

&3 I'eHoTHI Kak 11€JIO0CTHAS CHCTEMA 1

24 I'eneTndeckuii KOHTPOJIb Pa3BUTHUSA 1
pacTeHui, UBOTHBIX U YEJIOBEKA

25 N3MeHUnBOCTH MpU3HAKOB. BHibl |
W3MEHYHUBOCTH

86 MoaudukamoHHas ”3MEHUYNBOCTh 1




87

BapuauvoHHbIN psif 1 BapUaLlMOHHAS
KkpuBas. JlaboparopHas pabota
«HccnenoBanne 3aKOHOMEPHOCTEN
MOIM(DUKAITIOHHOM U3MEHYUBOCTH.
[TocTpoeHne BapualMOHHOTO psiia U
BApUALIMOHHON KPUBOI»

0.5

88

I'eHOTMIIUECKAS N3MEHYUBOCTb.
KoMOnHaTHBHAS N3MEHYHNBOCTE

&9

MyTanuoHHasi U3MEHYHBOCTb.
[Ipaktuueckas pabora «MyTtaruu y
Ipo30(uiIbl (Ha TOTOBBIX
MHUKpOIIpenaparax )»

0.5

90

3aKOHOMEPHOCTH MYTALlMOHHOTO
nporiecca. DNUTeHeTUKA U STUTeHOMHUKA

91

I'eneruka yenoseka. [IpakTuueckas
paborta «CocrapiieHre U aHAIU3
POIOCIOBHOM»

0.5

92

MeTtoapl METUIIMHCKON T'€HETUKH

93

3HadcHUE MGHHHHHCKOﬁ T'CHCTHUKHU B
NpeaoTBpAIICHNUH U JICHCHUU
FeHETHYECKUX 3a00JIeBaHUI YeI0BeKa

94

OCHOBHbIE TIOHATHUS CENEKIIHH.
JlaGopaTtopHas pabora «/3yueHnue copToB
KYJIBTYPHBIX PACTEHUN U IIOPOL
JIOMAIIIHUX KUBOTHBIX»

0.5

95

MeTompl CeeKIIMOHHON pabOTHI.
JlaGopaTtopHnas pabora «3yueHnue
METOJIOB CEJIEKLIUN PACTEHUN»

0.5




JloCTHKEHMS CeJIEKIIUU PACTECHUN U

96 KUBOTHBIX. [IpakTrueckas padora 1
«ITpuBHBKa pacTeHuUi»
97 CoxpaHeHue, U3y4eHUE U UCTIOIb30BAHNE |
TEHETUYECKUX PECYPCOB
08 KoHnTponbHast pi160Ta B paMKax 1
MIPOMEKYTOUHOM aTTecTauu
buoTtexHonorus kak Hayka u oTpaciib
99 npou3BojcTBa. [IpakTuueckas padora 1 0.5
"N3yuenne 0ObEKTOB OMOTEXHOIOTHH"
100 OcHOBHbIE HaNpaBJIEHUS CHHTETUYECKOU 1
Oounonoruu
101 XpOMOCOMHas U T€HHAasl HHKEHEPUS. 1
Me,[[I/ILII/IHCKI/IC 6HOT€XHOHOI‘I/II/I
102 [TonBeneHme UTOrOB yueOHOTO ro/1a 1
OBUIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

BriOepuTe yueOHbIC MaTepHaIbl

[Taceunuk B.B., A.A. Kamenckwuii, A.M. Py6mio u np. buonorus. 10 xnacc. B
nByx vacTsix. Mocksa: "IIpocsenienue" 2024

[Taceunuk B.B., A.A. Kamenckwuii, A.M. Pybnios u np. buonorus. 11 xmacc.

Mockaa: "l[Ipocsemenue" 2024

METOAUYECKHUE MATEPUAJIBI UISA YUUTEJIA
COopHUK 337124 U yIpaKHEHH

Meroanyeckoe mocodue (Ha canre)

HUDPPOBBIE OGPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
UHTEPHET
10 kmacc https://m.edsoo.ru/7f41¢292;

11 xmacc https://m.edsoo.ru/7f41cc74






