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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma o yue6HOMY npeaMety "buonorus” (nanee - 6MoI0THs) HA YPOBHE CPEIHETO
obmiero oopazoBanus pa3padborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«0O06 oOpazoBannn B Poccuiickoit Deaepanumn»y, ®PI'OC COO, Konnenmuu mnpernogaBaHus
yuebHoro mnpeamMera «bruoorus» U OCHOBHBIX MOJOXKEHHN (herepanbHOi paboueil mporpaMmbl
BOCIUTAHHUS.

VYuebusiii npeamer «buonorus» yrimyonénnoro ypoBHs wusydeHus (10-11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM oOiactu «EcTecTBEeHHO-HAYYHBIE MPEAMETHIY.
Cornacuo monoxenusim ®I'OC COO mnpodunbHble y4yeOHBIE MPEIMETHI, H3y4aeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnnanu 00y4eHus Ha YpOBHE CPETHET0
obmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM,
CpeIHUM OOIIUM, CpPeIHUM NPOPECCHOHANBHBIM U BBICHIMM OOpa3oBaHHeM. B To ke Bpems
KaX/IbIi U3 3TUX y4eOHBIX PEIMETOB JOJDKEH ObITh OPUEHTHPOBAH HA MPHUOPUTETHOE PEHICHUE
00pa3oBaTeNbHbIX, BOCIHUTATEIBHBIX M PAa3BUBAIONIMX 3aJa4, CBA3AHHBIX C MpodopHeHTanuen
0o0y4aromuxcsi ¥ CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOH OO0JacTH HAay4YHOTO 3HAHMA,
CBS3aHHOTO C OWOJIOTHEH, MEOUIIMHON, SKOJOTHEH, IMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Tporpamma no yuebHOMy npeamery "buonorus" gaér mpencraBieHue O LIETH U 33aJa4ax
U3ydeHus yaeOHoro npeamera «bruonorus» Ha yriyOI€HHOM ypOBHE, ONpEeIsieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUE, €ro CTPYKTYpHUPOBAHHE MO pa3ieliaM U Temawm,
pacrpenenenue 1mo Kiaccam, peKOMEHIYET IOCIIeI0BATEIbHOCTh N3YUeHHs YIeOHOTro MaTepuaia
C yu€TOM MEXIIPEIMETHbIX U BHYTPUIIPEAMETHBIX CBs3€d, JIOTHMKH Yy4eOHOro IMpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 0oOydarommxcsi. B mporpamMMe mo OHONOTHH peali30BaH MPUHITUTT
MIPEEMCTBEHHOCTH C HW3Y4Y€HHEM OHOJIOTMM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHWs,
Omaromaps 4yeMmMy IIpOCMAaTpHUBAaeTCs  HAIlPaBICHHOCTh Ha  IOCIEAYIOIIEe  Pa3BUTUE
OMOJIOTUYECKNX 3HAHHWM, OPHUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, 3KOJOTUUYECKOIO MBILIUICHUS, IPEICTaBICHUNA O 3I0pOBOM 00pase >KM3HH, Ha
BOCIHTAaHHE OEpPEKHOrO OTHOIIEHUS K OKpYXKaroliel npupogHoil cpene. B mporpamme mo
OMOJIOTUM TakK)Ke IOKa3aHbl BO3MOXHOCTH ydeOHOro mnpenmera «buomorus» B peanu3anuu
tpeboBanuit ®PI'OC COO k MiIaHUPYEeMbIM JHMYHOCTHBIM, METAlpeAMETHBIM M HPEIMETHBIM
pesyapTaTaM oO0ydeHuss U B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEIbHOMN
NeSITeIbHOCTH O0YYaloIUXCcs MO0 OCBOCHMIO COZEp)KaHUs OMOJOrMYecKoro oOpa3oBaHMs Ha
YPOBHE CpeHEero 0011ero oopa3oBaHus.

VYuebHblit npeaMer «buosorus» Ha ypoBHE cpeaHero olmiero oOpa3oBaHUS 3aBeplIAET
Ouosnoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH HA pacIIMpeHUe U yriyOleHrne 3HaHu
oOyyaromuxcst O JKMBOM TNpUpPOJAE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM Ouosoruw,
AMOpHUOJIOTUN U OMOJOTUHU Pa3BUTHS, TEHETUKHU, CEJIEKIIMHM, OMOTEXHOJOTUH, 3BOJIIOIMOHHOTO
YUEHHSI U HKOJIOTHH.

N3yuenue yuebHoro npeamera «buosorus» Ha yriayOJIeHHOM YpOBHE OpPUEHTHMPOBAHO Ha
HOJArOTOBKY OOyYaroIuXcs K TMOCIEYIONIEMY MOJIY4YEeHHIO OHOJIOrMyeckoro oOpa3oBaHUS B
By3aX M OpPraHHU3alUsIX CpeaHero mpodeccuoHaabHOTO 00pa3oBaHus. OCHOBY €ro colepKaHus
COCTaBJIIET CHUCTEMa OHMOJOTMYECKMX 3HAHMHM, MOJYYEHHBIX MpPU HM3YYEHUH OOYy4aroIIMMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJIOTMHM Ha YpPOBHE OCHOBHOIO OOLIETO
oOpasoBanus, B 10—11 knaccax 3TH 3HaHUA MOTYYAlOT pa3BUTHE. Tak, pacIIMPEHbI U YTIyOJIeHbI
OMOJIOTHYECKHE 3HAHUSA O PACTeHHSX, >KMBOTHBIX, rpubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
O0IMMX 3aKOHOMEPHOCTSX MKH3HH, JOMOJHHUTEIbHO BKJIIOUEHBl OMOJIOTMYECKHE CBEIEHUS
MPUKIIATHOTO M TOMCKOBOTO XapakTepa, KOTOpPhlE MOXKHO HCIOJB30BAaTh KaK OPUEHTHPHI IS
nocienyomero Beidopa npogeccur. BozMokHa Takke MHTErpanus OMOJIOTMYECKUX 3HAHUH C
COOTBETCTBYIOIMMH 3HAHHUSMH, TIOTYICHHBIMU O0YUJaAIOIIUMUCS TIPU U3YUEeHUH (PH3UKH, XUMHH,
reorpadun U MaTEMaTHKH.



CrpykTypa mnporpammbl 1o y4yeOHOoMy mnpeamery "buornorus" orpaxkaer CHUCTEMHO-
YPOBHEBBII UM HBOJIOLHOHHBIA MOAXOIbl K M3ydeHHIO Ouonoruu. CoriacHoO UM, H3y4daroTcs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
9BOJIIOLIMM OPraHUYecKOro Mupa Ha 3emile, COXpaHEHHs OMOJIOTMYECKOro pa3HOoO0Opasus
wianeTsl. Tak, B 10 Kkiacce M3ydarOTCsi OCHOBBI MOJICKYJISIDHOM M KIETOYHOH OHOJIOTHH,
SMOPHOJIOrUM U OMOJIOTMU PA3BUTHUS, TEHETUKU U CEJNEKIHUU, OMOTEXHOJIIOTUM U CUHTETHYECKON
OMoNIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydJarolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢u3uonoruu yenoseka. B 11 kiacce M3ydaroTcsi 3BOJIIOLMOHHOE YUYEHUE, OCHOBBI SKOJIOTUU U
yueHue o 6uocdepe.

Vuebublil npenmer «buonorus» mpu3zBaH o0OECEUUTh OCBOCHHME OOYy4YaroIIUMUCS
OMOJOTMYECKUX TEOPUM M 3aKOHOB, WUJEH, NPUHLMIIOB W TIpaBW, JIeKAllUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAy4YHOH KapTHHBI MMpa, 3HAHUH O CTPOEHUHM, MHOrooOpasuu u
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOIMyJIsAIUuN, OWOLIeHO03a, SKOCHCTEMBI, O BBIIAIOIIMXCS
HAYYHbIX JOCTH)KEHHUSIX, COBPEMEHHBIX MCCIIEOBAaHUSAX B OHMOJOIMH, NMPHUKIATHBIX aCHEKTax
Ouonornyeckux 3HaHWM. [ pa3BUTHS W MONJEpKAHUS MHTEpeca O0y4aromuxcs K OHOJIOTHU
Hapsy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOI'0 MaTepuaa B COJEPKaHUU MPOrPaMMBI 110
OMOJIOTHH TIPEIYyCMOTPEHO 3HAKOMCTBO C HMCTOPHEN CTAHOBJICHHMS W PA3BUTHsSI TOW WA MHOU
o0nacTi GMOJIOTUH, BKJIAJOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B pellleHHE Ba)KHEHIINX
OHMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

Llenp u3yuenust yue6Horo npeamera «buosorus» Ha yriyOlnEHHOM ypOBHE — OBJIAJICHUE
00y4JaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OPTraHU3aIllMi JKHBBIX CHUCTEM
pasHOro paHra U NpuoOpeTeHne YMEHHUH MCIIONIb30BaTh 3TH 3HAHUS B (JOPMUPOBAHUM MHTEpeca
K onpeaenéHHol 001acTi MpoPeCCHOHATBHON NEATEIIPHOCTH, CBSI3aHHONW ¢ OMOJIOTHEH, WM K
BbIOOpY y4eOHOT0 3aBeIeHHs I IPOAOIIKEHHUS OMOJIOTHYECKOro 00pa3oBaHus.

Joctuxenue nenu n3ydeHus ydeOHoro npeamera «buoiorus» Ha yriyOJIEHHOM ypOBHE
o0ecreynBaeTcs pelIeHueM CaeIyoIuX 3a1au:

OCBOCHHE OOYYaIOIUMHUCSA CHUCTEMBI  OHOJIOTMYCCKUX  3HAHWK: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOpUSX, KOHLEMNIMIX, MIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M IpaBHIIaX,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyYyHYI0 KApTUHY MHpa; O CTPOCHMH,
MHOTr000pa3uu U 0COOEHHOCTSX OMOJIOTHUECKUX CHUCTEM (KJIETKA, OPraHu3M, MOIYJSALUs, BUJ,
OouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOydYaromMxcsi €  METOJAAMU  TO3HAHUSA  JKUBOM  NPHUPOABI:
UCCIIEI0BATEILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KJI€TOYHOW OMOJIOrHH,
AMOpHUOJIOTUN U OMOJIOTUH PAa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTUU U CUHTETHUECKOMN
OMoJNIOTHH, TMAJEOHTOJOIMH, OKOJOTMM); METOJAaMH  CaMOCTOSITEIbHOTO  NPOBEICHUS
OMOJIOTHYECKUX HCCIIEe0BaHUIl B JabopaTopum W B MpUpoae (HaOntoleHue, H3MEpeHHe,
HKCIEPUMEHT, MOICTHUPOBAHNE);

OBJIaJIcHUE OOYYaIOLIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAIU3UPOBATH U
UCIOJIb30BaTh OMOIOTUYECKYI0 HH(OPMAIINIO; TTOJIb30BaTHCS OMOJIOTNYECKO TEPMUHOIOTHEN U
CUMBOJIUKOW;  yCTaHaBIMBaTh CBS3b MEXAY pa3BUTHEM OWOJOTMM U COLMAIBHO-
HSKOHOMHUYECKUMH U HSKOJIOTHYECKUMH IpOOJeMaMy YeJIOBEYECTBa; OIICHWBATh IOCIEICTBUS
CBOEHM JIEeATENIbHOCTH 110 OTHOLIEHUIO K OKpYXKarolled NpHUpPOJHON cpene, COOCTBEHHOMY
3I0POBBI0 U 3JI0POBBIO  OKPYXKAIOIIMX JIIOAEH; OOOCHOBBIBATH M  COONIONATh MEPHI
npoUIakTUKY MH(QEKIMOHHBIX 3a00J1€BaHMi, MpaBuiIa MOBEIEHUS B MPUPOJIE U 0OecTIeyeHHs
0€30MaCHOCTH COOCTBEHHOM KH3HENEATeNbHOCTH B YPE3BbIUANHBIX CUTYalMsIX MPUPOJHOTO U
TEXHOTE€HHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HayuyHble OTKpPBITHS B 00JacTH
OHOJIOTHH;

pa3BUTHE Yy 00YYaIONIMXCS WHTEIUIEKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEN B mpoliecce
3HAKOMCTBA C BBIIAIOLUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIEIOBaHMSIMU B OHOJIOTHH,
pelaeMbIMH €10 MpodjeMaMu, METOJI0JIOTHEel OHMOJIOrMYecKOro HCCIe0BaHusl, MPOBEIECHUs



OKCMIEPUMEHTATBHBIX HCCICIOBAaHUM, peIICHUs] OWOJOTHYECKHX 3334, MOJCIHPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB M TPOIIECCOB;

BOCIIUTAHHUE Y OOYYArOIIMXCSl [IEGHHOCTHOTO OTHOIICHHS K JKUBOW MPHPOJC B IEIOM H K
OTIeNbHBIM €€ O00beKTaM U SBJICHUAM; (OpPMHpPOBAHME SKOJIOTHMYECKOH, TIE€HETHUYECKON
rPaMOTHOCTH, OOMICH KyJIbTYphl MOBEACHHUS B TPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

nproOpeTeHne 00yJarOIUMUC KOMIIETEHTHOCTH B PAIIMOHAIBHOM MPUPOIOIIOIE30BAHUN
(cobmroneHue TmpaBUJl TOBEJACHUS B TPUPOJE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOChEpHI),
COXpaHEHHH COOCTBEHHOI'O 3/I0pPOBbSI U 3/I0POBbSl OKPYKAIOMIMX JIOACH (COONIOACHHUS Mep
npodunakTuku  3aboneBaHuii, oOecriedyeHne  OE30MACHOCTH  KHU3HEACSITEIBHOCTH B
YpEe3BBIYAHBIX CUTYAIUSX MPUPOTHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIIOIH30BAHUS
OMOJIOTUYECKHUX 3HAaHUN U YMEHHI B IOBCEIHEBHOM KU3HU;

CO3MaHME YCJIOBHMM I OCO3HAHHOTO BEIOOpa OOYYAIOUIUMUCS WHIUBUIYATHHON
0o0pa3oBaTeNbHONl  TPAaeKTOpUH, CHOCOOCTBYIOUIEH MocienymmeMy npodecCUOHATbHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBUU C WHIUBUIYaJbHBIMA HMHTEPECAMH M TOTPEOHOCTIMU
peruoHa.

OO1iee ymuClIO YacoB, OTBEJACHHBIX HA H3y4Ye€HHE OMOJIOTMU Ha YriayOJIE€HHOM YpOBHE
cpenHero obmiero oOpasoBanms, coctaBiser 204 dgaca: B 10 kmacce — 102 vaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEZIeno).

Ot6op opraHu3alMOHHBIX (QOpM, METOJOB U CPEACTB OO0ydeHus OuOJIOTUH
OCYIIECTBIISIETCS C YYETOM CIEUU(PUKUA €ro COJAEPKaHMs U HAIMpPaBICHHOCTH HAa MPOIOJIKEHUE
Ounosnoruueckoro oOpa3oBaHMs B OpraHU3alUsAX CpeIHero NpodecCHOHATBLHOTO U BBICIIETO
o0Opa3oBaHusl.

OO0s3aTeNbHBIM YCIOBHEM IMPH OOyYeHHHM OMONIOTHMU Ha YIrIyOJIEHHOM YpPOBHE SIBIISETCS
MPOBEJCHUE JIA0OPATOPHBIX W MPaKTHYECKUX pador. Takxke ydacThue OOydarommxcs B
BBIMIOJTHEHUH  TPOEKTHBIX M  y4eOHO-UCCIIEOBATENbCKUX PAabOT, TeMaTHKa KOTOPBIX
OTIPE/ICIISICTCS yYUTEIIEM Ha OCHOBE HMMCIOIIUXCS MaTePUATBHO-TEXHUYCCKUX PECYPCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.

COJAEP)KAHUE OBYUYEHMU S

10 KJIACC

CopnepxaHue MNpOrpaMMbl, BBIIECJICHHOE  KYpcusom, HE BXOAUT B  INPOBEPKY
rocyaapcTBeHHoU utorosoi arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHnHast Ouonorusi — KOMIUIEKCHas Hayka. Kparkas ucropus pa3BUTHS OHOJOTHH.
buonornueckue Hayku M H3y4yaemble UMHU NpodOiembl. DyHIaMEHTalbHbIE, MPUKIAIHbIE U
MOMCKOBBIE HAYYHBIE UCCIIEIOBaHUS B OMOJIOTHH.

3HaueHue Ouosoruu B (POPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI
mupa. [Ipodeccun, cBs3aHHble ¢ Ouonoruei. 3HaueHHWe OHONIOTMUM B IMPAKTHYECKON
JIEATEIIbHOCTH 4YEJIOBEKA: MEIMIMHE, CEIbCKOM XO34MCTBE, IPOMBIIIJIEHHOCTH, OXpPaHE
IIPUPOJIBI.

JleMoOHCTpaLun

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apsei, I
Mennens, B. W. Bepnanckuii, M. II. IlaBnos, . . MeunuxoB, H. . Basunos, H. B.
Tumodees-Pecosckuit, [Ixx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuue!l u cxembl: «CBsi3b OMOJIOTUHU € APYTMMHU Haykamu», «Crcrema OMOJIOTHYEeCKHX
HAYK».

Tema 2. JKuBble cucTeMbl U MX U3yYeHHE

JKuBble cucTembl Kak mpeamer u3ydeHus ononoruu. CBOMCTBA JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOTO COCTaBa, JIUCKPETHOCTh M IEJIOCTHOCTh, CIIOXHOCTb H YIOPSAJOYEHHOCTH



CTPYKTYpbI,  OTKpPBITOCTb, = CAaMOOpPraHHW3alus, CaMOBOCIIPOM3BEIACHHUE, Pa3APaKUMOCTD,
WU3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOoBHM OpraHu3aludHd JKHUBBIX CHCTEM: MOJEKYJSPHBIMA, KIECTOYHBIA, TKAHEBbIN,
OpraHU3MEHHBIN, HOIYJISIIMOHHO-BUI0BOM, 9KOCUCTEMHBIN (OuoreoneHOTHYECKUIT),
Oouocdepusbiid. IIpoueccsl, MPOUCXOASIINE B KHUBBIX cucTeMax. OCHOBHBIE MPU3HAKH YKHUBOTO.
Kuznp kak opma cymecTBoBaHus Marepuu. Hayku, usydaronue >KuBble CUCTEMBbl Ha Pa3HbIX
YPOBHSX OpraHU3alUH.

N3yuenue xuBbIx cucteM. Metoasl Ouosnoruueckoi Hayku. HaGmronenue, msmepenue,
AOKCIEPUMEHT, CHUCTEMarTh3alus, MeraaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHUMOU
nepeMeHHON. [lnanupoBanue skcnepumenta. IlocranoBka m mposepka rumnore3. Hynesas
runote3a. [loHsTHe BEIOOPKH U €€ AO0CTOBEepHOCTh. Pa3bpoc B Ouonornyeckux gaHHbix. OeHka
JIOCTOBEPHOCTH IOJIyYE€HHBIX pe3yJbTaToB. [[pMUMHBI MCKaKE€HUS PE3yJbTAaTOB HKCIEPUMEHTA.
IlonsiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpauMu

Tabmuubl u cxembl: «OCHOBHBIE TPHU3HAKU JKU3HW», «bHoNOrHYecKne CHCTEMBI»,
«CBoiiCTBa )XKMBOW MaTepun», «YpOBHU OPraHU3ALUU KUBOU MIPUPOAbD, «CTpOEHNE KUBOTHON
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMbl OpPraHOB  YEJIIOBEYECKOTO  OpraHu3May,
«buoreonenos», «buochepar, «MeToabl U3ydeHUs KUBOH PUPOIBD».

O6opynoBanue: 1abopatopHoe 000pyAOBaHHUE /JIsi TPOBEACHUS HAOIIOACHU N, U3MEPEHU,
JKCIIEPUMEHTOB.

IIpakTnyeckas padora «Vcnonb30BaHKE pPaA3IUYHBIX METOJOB IPU H3YyYEHUH KUBBIX
CUCTEM.

Tema 3. buosorns KjieTrku

Knerka — cTpykTypHO-(QYHKIHOHAIbHAS €IUHULA KUBOTO. VICTOpUS OTKPBITUS KJIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. lllneiinen, P. Bupxos).
OcHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOYHOU TEOPUHU.

MeTtoapl MOJEKYISPHOW ¥ KJIETOYHOW OHOJOTHH: MHUKPOCKOMHS, Xpomarorpadus,
anekTpodopes, MeToJ] MeEuYeHbIX aToMOB, AudQepeHIHanIbHOe  EHTpU(YTrupoBaHue,
KYJIbTUBUPOBAHUE KJIETOK. M3yueHue @uKkcuposannvlx Kiemox. DAEKTPOHHAS MHUKPOCKOIHS.
Kongokanvnaa muxkpockonus. Bumanvhoe (npusicusnennoe) usyyeHue Kiemox.

JleMoOHCTpaLun

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

Tabmunel U cxembl: «CBETOBONM MHKPOCKOI», «IEKTPOHHBIA MHKpockom», «Mcropus
pa3BUTUS METOJI0OB MUKPOCKOIIUI.

O6opynoBaHHe: CBETOBOM MHKPOCKOI, MHKpPOIPENapaThl PACTUTENbHBIX, KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «/3yueHue MeTOAOB KJIETOYHON Ouonoruu (xpomarorpadus,
anekTpodopes, nudpdepenuansHoe HeHTpudyruposanue, [ILIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKU

XHUMHUUYECKUH COCTaB KIETKU. Makpo-, MUKpPO- U yJIbTpaMHUKpOdJIeMeHThl. Boga u e€ poib
KaK pacTBOpHUTENS, peareHTa, y4yacTHe€ B CTPYKTYPUPOBAaHUHM KIETKH, TEIUIOPETYJIsALUU.
MuHepalibHbI€ BEIIECTBA KJIETKH, UX OHoJoruyeckas pojib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KJIETKU. buonornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OeiakoBOM Moiyiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBs3b. BTOpuuHas, TpeTuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHatyparus. CBoiicTBa OENKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkiuu 6enkos. [lpuonut.

VYrneBonpl. MoHOCaxapubl, AUCaXapujibl, OJMTOCaxapuabl W Tonucaxapuabl. OO
IUIaH CTPOEHUS U (U3NKO-XUMHUECKHE CBOICTBa yrieBonoB. buonornyeckue ¢yHKIUN
YIIIEBOJOB.

Jlunuasl.  T'mapodmnsHo-THIpOdoOHBIe  cBoiicTBa.  Knaccudukanms — aummmaos.
Tpurnuuepuasl, pochonunuabl, BOCKU, crepouipl. buonornyeckue Gpynkunu munuaon. O6mue



CBOMCTBAa OHMOJOTMYECKMX MEMOpaH — TEKy4ecTh, CIOCOOHOCTh K CaMO3aMBbIKAHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie kucnotel. JIHK u PHK. Ctpoenue HyknenHoBbIX KucioT. HykneoTumisl.
[Tpunnun xomrementapHoctu. IlpaBuno Yapradda. Crpykrypa JJHK — nBoitnas crmpaiib.
Mecronaxoxaenue u ononorndeckue pynkuuu JHK. Buasr PHK. @ynkunn PHK B kietke.

Ctpoenue monekyinbl AT®. Makposprudeckue cBa3u B moiiekyine AT®. buonornyeckue
¢byakuun  AT®. BoccTaHoBieHHBIE TEPEHOCUYMKH, UX (QYHKIUH B KIETKe. /[[pyeue
HYKaeo3uompugocgamol (HT D). CexBenupoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosiorusi: OMOXMMHYECKHE M OHOPU3NYECKUE HCCIEAOBAaHUSA COCTaBa U
NPOCTPAHCTBEHHOW CTPYKTYpbl OuOMoOINeKyl. Mooderuposanue cmpykmypol u QYHKYui
buomonekyn u ux komniekcos. Komnvromepmuiti Ousaiin u opeaHu4yecKuil cunmes OUOMONEKYL U
UX HenpupoOOHbIX AHALO208.

JdemoHcTpauMu

[Toptpetsr: JI. [Tonunr, /Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, ®. Caurep, C.
IIpy3unep.

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«PacnipeieneHue XUMUYECKUX IIEMEHTOB B )KMBOU MIPUPOJICY.

Tabmuubr u cxemsl: «lleprogmueckas TaONMIA XMUMHUYECKHX JJIEMEHTOBY», «CTpoeHue
MOJIEKYJBI BOABI», «BemectBa B cocTraBe oOpraHu3moBy», «CTpoeHHE MOJEKYNbl Oelkay,
«CTpyKTypbl O€NKOBOH MOJEKYJb», «CTpOEHHE MOJIEKYN YrieBoJ0B», «CTpOEHHE MOJIEKYI
Tunua0By», «HykinenHoBbie KUCIOTHIY, «CTpoeHne MoneKkyinsl ATD.

ObopynoBanue: XUMAYECKas MOCy1a M 000pyIOBaHHE.

JlabopaTopnasi pabora «O6HapykeHHe OETKOB C MOMOIIBbIO KAUeCTBEHHBIX PEAKIIHI.

JlabopaTopnas padora «liccienoBaHne HyKJIEMHOBBIX KUCIOT, BBIJEIECHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB).

Tema 5. Ctpoenue u GyHKIMH KIETKH

Tunsl KIETOK: yKapuOTHYecKass U Mpokapuotuyeckass. CTpyKTypHO-(GYHKIIMOHATIbHBIC
00pa3oBaHus KJIETKH.

CrpoeHue mnpokapuoTHueckod KieTku. KietouHas cTeHka Oaktepuii UM apxei.
OcoOeHHOCTH CTpOEHUsl TeTepoTPO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX KJIETOK. MecTo u
POJIb MPOKAPHOT B OMOLIEHO32aX.

Crtpoenre n QpyHKIMOHHpPOBaAHUE dyKapuoTHUYecKor kieTku. [lmazmarudeckas memOpaHa
(mnazmanemma). CTpykTypa IUIa3MaTudeckod MemOpaHbl. TpaHcmopT BewecTB 4epe3
I1a3MaTHYECKyl0 MeMOpaHy: mnaccuBHBIM (auddys3us, obOnery€éHHas AuPQy3usi), aKTHUBHBIN
(mepBUYHBIA U BTOPUYHBIM akTUBHBIA TpaHcnopt). [Tomymponumaemocts MemMOpansl. PaboTa
HaTpUN-KaJIMEeBOro Hacoca. DHIOIMTO3: MUHOIUTO3, (harounTo3. Jk3ouuTo3. Kierounas creHka.
CrpykTypa 1 (yHKIMH KJIETOUHOM CTEHKH pacTeHui, rpuboB.

[urornaszma. Ilutozonms. [lutockener. [IBwkenue muToriasmbl. OpraHOHWABI KIETKH.
OnHomeMOpaHHbIE OpraHOUABI KIETKH: 3HjomiIazmarudeckas cetb (DIIC), annmapat I'ombmku,
JN30COMBI, UX CTpoeHHE W (YHKIUU. B3anMoCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHne TpaHyJIspHOTO peTuKynyma. Mexanusm nanpasnenus 6enkoé ¢ OIIIC. Cunres
pactBopuMbIX  OenkoB. CuHTe3  KIETOYHBIX MeMOpaH. [magkuii  (arpaHyssipHBIi)
sHJIOMIa3MaTHYeckuil petukynyMm. CekperopHast (GyHkuus anmapara [omnbmku. Moougukayus
benxoes 6 annapame I onvoocu. Copmuposxa benkos 6 annapame I onb0xcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kierounsrii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWIBI KJIETKH: MHUTOXOHIPUHU, IIACTUIBL. [Ipoucxoowcoenue
mumoxouopuui u niacmuod. Cumbdbuocenez (K.C. Mepeockosckui, JI. Mapeynuc). CTpoeHue u
GyHKIMM  MUTOXOHIApUA W macTul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIE IIJIACTH[BI
(OTOCHHTE3UPYIOIUX JYKapuOT. XJOPOIUIACTBl, XPOMOIUIACTBI, JIEHKOMIACThI  BBICIIMX
pacTeHuil.



HememOpannbie opranouzs! kieTkd CTtpoeHne U (GyHKIMHA HEMEMOPaHHBIX OPraHOMI0B
KieTku. PubGocombl.  [lpomescymounvie uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
MuKpoghunamenmsi. MBIILICUHbIE KICTKU. AKMUHOBble KOMNOHEHMbl HEeMbIUEUHbIX KIEmOK.
MukpoTtpy6ouku. Kinerounsiii nenrp. CTpoeHue U JBHXKEHHE JKI'YTUKOB M pPECHHYEK.
MuxkpoTtpy0Oouku nuToriasmel. Lientpuons. benku, accoyuuposannvle ¢ MUKPODUIAMEHMAMU U
muxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE M (DYHKIUH.
SAnepublil GenkoBblii MaTpuKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpoMmMaTWHa — TUCTOHBL. Junamuxa s0epHou
obonouku 8 mumose. foeprwviii mpancnopm.

Knerounsle  BkitoueHus.  CpaBHMUTENbHAs  XapakTEpPUCTUKA  KIETOK  JYKapHOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHO).

JleMoOHCTpanuu

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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHUECKOW KIeTKn», «CTpoeHHe KUBOTHOMN
KJIeTKN», «CTpoeHNne pacTUTENbHOM KIeTKN», «CTpoeHre MUTOXOHAPUMY, «Snpoy», «CtpoeHue
MIPOKAPUOTUYECKON KIIETKW.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpPENapaTbl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKpONpenaparbl 0aKTepualbHbIX KJIETOK.

JlaGopaTopHas pa6ora «/I3yueHue CTpOECHUS KIETOK Pa3IMUHbIX OPraHU3MOBY.

IIpakTnyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOPAHBI».

JlaGopaTopuas paGora «/ccnenoBanue IasMoiu3a U JemIa3Moin3a B paCTUTENIbHBIX
KJIETKax.

IIpakTnyeckas padora «/3ydyeHue IBUKEHUS IUTOIUIA3Mbl B PACTUTEIIBHBIX KIIETKAX).

Tema 6. O0MeH BellecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

AccUMMIAIMS U JUCCUMWIALUSA — JIBE€ CTOPOHBI MeTabosin3ma. Tumsl oOMeHa BeIleCTB:
aBTOTPOGHBIK ®  TeTepoTpoHBIA. YyacTHe Kuciopoga B OOMEHHBIX — IpoIeccax.
OHnepreruyeckoe oOecrieueHne kieTku: npespaiieHue AT® B 0OMEHHBIX Hpolieccax.
@®epMeHTaTUBHBIM XapakTep peaklMid KJIETOYHOTro Meraboiu3Ma. PEepMeHThl, X CTPOEHUE,
cBoiicTBa W MexaHu3M aedcTBus. KodepmeHtbl. OTianuus (GepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTuBaTOppl M OEIKU-UHTUOUTOPBHL.  3aBUCUMOCTH  CKOPOCTHU
(bepMEHTATUBHBIX pEaKIHi OT Pa3IMYHbIX (PaKTOPOB.

IlepBUYHBII CHUHTE3 OPraHUYECKHX BEIIECTB B KieTKe. DOTOCUHTE3. AHOKCUSEHHbIU U
oKcucennvlli  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHmMbl
peaxkyuonnoz2o yenmpa. Ponp xmopomiactoB B mpouecce porocunTe3a. CBeToBas U TEMHOBAs
dba3el. Pomoovixanue, Cs., Cs. u CAM-munvr pomocunmesa. IIpoyKTUBHOCTh (HDOTOCHHTE3A.
BnusiHue pa3nuyHbIx GaKkTOpoB Ha CKOPOCTh (POTOCUHTE3a. 3HAaUeHHE (DOTOCHHTESA.

XemocuHTe3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHMHTETHKOB:  HUTpU(UUUpYIOIINE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHHUE XEMOCHHTE3A.

AHaspoOHble opranu3Mbl. Bunel Opoxenus. [IpoaykTel OpoXkeHHS M MX HUCHOJIb30BaHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTMH M BO30YAUTENH
00J1e3HEeH.

AspoOHBIE OpPraHW3MBbl. JTambl YHEPreTUYECKOro oOMeHa. [loaroToBUTENbHBIN HTall.
['mukonn3 — 6€CKUCIOPOAHOE pacUIeTIICHUE TIHOKO3BI.

buonoruueckoe okucieHue, Wik KIETOYHOE JbIXaHue. Pojib MUTOXOHApPUI B Mpolieccax
O6uonornyeckoro okucieHus. Lluknmdeckue peakuuu. OkuciauTenbHoe ¢GochopuIrpoBaHHe.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunma3zvl.  llpeumymecTBa a’poOHOro myTH OOMEHa BELIECTB Iepel  aHadPOOHBIM.
D hHEeKTUBHOCTH YHEPTETUIECKOTO OOMEHA.

JleMoOHCTpan U



IToprpetsr: k. Ilpuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Onrensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuner 1 cxembl: «DOTOCHHTE3», «JHEpPreTUYeCKuid oOMeH», «buocuHTE3 Oenkay,
«Ctpoenue GpepMeHTay, «XEeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYAOBaHUE JUIsl IPUTOTOBJIEHUS TIOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnas padora «/3yueHne KaTaJTUTHUECKOW aKTUBHOCTH (EpMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaasbl)y.

JlaGopaTtopnas pabora «/3yueHue (EpMEHTATHMBHOTO pAaCLICIUICHUS MEPOKCHIA
BOJIOPO/Ia B PACTUTEIIbHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTopHnas padora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHast uHpopMauus U peaju3anus eé B KIeTKe

Peaknun marpuyHoro cuHresa. [[pyHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUYHOTO
cuHTe3a. Peammsanumsi HacnmencTBeHHOM uWHGopMmauuu. ['eHeTHyeckwil KoOJ, €ro CBOICTBa.
Tpanckpunuusa — matpuunblii cuHTe3 PHK. [IpuHUUMIIBI TpaHCKpUNIIMKM: KOMIUJIEMEHTAPHOCTb,
AHTUNApaLIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
knremxke. Hexooupyrowue PHK.

Tpaucusus u e€ arambl. Ydactue TpancnoptHeix PHK B OmocuHTe3e Oenka. YcioBust
O6uocunTe3a 6enka. KogupoBanue aMuHOKUCIOT. Ponbs pubocom B OuocuHTese Oenka.

Coepemennvie npedcmasnenus o cmpoeruu cenos. OpraHuzanus reHoMa y MpoKapuoT U
9yKapuoT. Perynsius akTUBHOCTH Te€HOB y mpokapuoT. ['mmore3a omepona (. XKakoO, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2enog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2enos. Perynsiys 0OMEHHBIX MpolieccoB B kiieTke. KieTounslii romeocTtas.

Bupycel — HekieTouHbIe (OPMBI KU3HH W OOJIMTaTHBIE Tapa3uThl. CTPOECHUE MPOCTHIX H
CIIOXHBIX BHPYCOB, PETpPOBHUPYCOB, OakrtepuodaroB. Kuzuenuwiii yuxn J[HK-codeporcawujux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasa,
unmezpasa.

BupycHbie 3a0oieBanus yenmoBeka, KHBOTHBIX, pactenuid. CIIMJ], COVID-19,
COLIMANIbHBIE U MEUIIMHCKHE MTPOOTIEMBI.

Buoungpopmamura: unmezpayus u ananuz 6onvuiux maccusos («bigdata») cmpyxmypHoix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@dynxyuu denxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoHCTpanun

[Toptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmumet u cxembl: «buocuHTe3 Oenka», «['eHeTnueckuid Koa», «Bupyce»,
«baxTepruodaruy.

IIpakTuyeckas padora «Co3ianue MOJEIN BUPYCay.

Tema 8. /KuzHeHHBbINH HUKJ KJIETKH

Knetounslii nuki, ero mepuoisl U perymanus. Murepdaza u muto3. OcobeHHOCTH
mpoIiieccoB, npoTtekaronux B uHTepdasze. [logroroska kietku k aeneHuto. [IpecuHTeTHUeCKUiA
(TTOCTMUTOTUYECKHUI), CHUHTETHYECKUH M TMOCTCHHTETUYECKUH (MPEMUTOTUUYECKUI) MEPUOIbI
uHTEp(PAa3bl.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perumkanmn — JIHK:
KOMIJIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBI  CHUHTE3, AHTUIIAPALIEIBHOCTb. MeXaHu3M
perummkanuu - JIHK.  Xpomocombl. Crtpoenne xpomocoMm. Temomepel U TelnoMmepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KapUOTHUIl. JIMIIJIOWIHBIA M TariouJHBIA HAOOPHI XPOMOCOM.
I"'omonornunsie XxpoMocoMmsl. 110710BBIE XPOMOCOMBI.

Jenenue kietku — muto3. CTaguu MUTO3a W MPOUCXOJALIME B HUX Ipolecchl. THIMbI
muto3a. Kaprnokunes u nurokunes. bruongornueckoe 3Ha4eHHE MUTO3A.



Perynsimuss MUTOTHYECKOTO IMKIA KieTkd. [Iporpammupyemasi KiIeTo4Has THOENb —
aronTo3.

Knerounoe siapo, XxpoMocombl, (hyHKIIMOHANbHAs TeHOMUKA. Mexanuzmvl npoaughepayuu,
ougppepenyuposxu, cmapenus u eubeau kiemox. «L{ugpposas xnemrka» — ououngopmamuuecxue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemMoHcTpauMu

Tabmumel 1 cxembl: «JKU3HEHHBIA MUK KICTKH», «Muto3», «CTpoeHHE XpOMOCOMY,
«Pemmukanms JJHK».

OOGopynoBaHue: CBETOBOM MHUKPOCKON, MUKporpenaparbl: «MuT03 B KJeTKax KOpelika
JTyKay.

Jlaboparopnasi pabdora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpenapaTaxy.

Jladoparopnasi padora «HalOmroneHue MuTO3a B KJIETKaX KOHYMKA KOpelika jyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CTtpoenue u GQyHKIIUM OPraHU3MOB

buonormueckoe  pazHooOpazme  opraHu3moB.  OIHOKJICTOYHBIC, KOJOHHUAIBHEIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OC0oOEHHOCTH CTPOECHUS U JKU3HEACATEIHLHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. baktepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJHOKIIETOUHBIE BOJIOPOCIH, Ipyrue NpoTUCThl. KojgoHnanbHbIe
OpTaHU3MBI.

B3auMocCBA3b yacTeld MHOTOKJIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl MU CUCTEMbl OPI'aHOB.
Opranusm Kak enuHoe 1einoe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHe: oOpa3oBaTeNnbHAas, MOKPOBHAS,
IIPOBOASIAs, OCHOBHAsA, MexaHHueckas. OCOOEHHOCTH CTPOEHMsI, PYHKIMHA U pacHoJIOKEHUs
TKaHEW B OpraHax pacTeHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUIBI JKUBOTHBIX TKaHEW: dIUTEIHAIbHA,
COEMHUTENbHAsA, MblleuHas, HepBHas1. OCOOCHHOCTH CTPOEHUs, (PYHKUMHA M PaCHOJIOKEHUS
TKaHEH B opraHax >KUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPraHOB
JKUBOTHBIX U YesioBeka. DyHKITUU OpraHOB M CUCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenunit. Ckenersl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyXHbIi1 1 BHyTpeHHHM ckeneT. CTpoeHUE U TUITBI COSIMHEHUS
KOCTEM.

JBmxeHue opraHu3MoB. JIBMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
JKTYTUKOBO€, pECHUYHOE. J[IBM)K€HHE MHOTOKJIETOYHBIX PACTEHUH: TPOMU3Mbl M HACTHUH.
JIB>KeHEe MHOTOKJIETOYHBIX )KUBOTHBIX U YEJIOBEKA: MbIlIeuHas cuctema. Pediekc. CkeneTHbie
MBIIIIBI U UX paboTa.

[Mutanue opranuszmoB. [lormomienne BOJbI, YIIECKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTaHue >KUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPUKIETOYHOE MHIIEBApEHHE.
[lutaHne TO3BOHOYHBIX KUBOTHBIX. OTAENBI MUIIEBAPUTEIHHOTO TpakTa. [lumieBapuTenbHbIC
»kenesbl. [IumeBapurenbHas cucremMa yeaoBeka.

Hpixanue opraau3MoB. [[pixanue pactenuid. J{prxanue >xuBOTHBIX. uddy3us razoB uepes
MOBEPXHOCTh KIeTKU. KokHoe nbixaHue. JlpIxarenbHas MoBepXHOCTh. JKabepHoe U JErodHoe
npixanue. JlpIxaHue TO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKAa. OBOJIOIMOHHOE YCIOKHEHHE
CTPOCHHUs JIETKUX I[IO3BOHOYHBIX >KMBOTHBIX. JlpIxaTenbHasi cucTeMa 4YeloBeka. MexaHus3m
BEHTWIAINH JIETKUX Y TITUIl U MJIEKOMUTAIOMUX. Perymsius npixanus. [[pxaTtenbHbie 00bEMBI.

TpaHcnopT BelIECTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHuil. TpaHcmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrtemMa u €€ opranbl. KpoBeHOCHas cucTema
MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepjle, KPOBEHOCHBbIE COCYyAbl M KpoBb. Kpyru
KpoBOOOpaIreHusi.  DBONIOIMOHHBIE  YCIOKHEHUS  CTPOCHHMSI  KPOBEHOCHOH  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepana u e€ perynsims.



Boinenenune y opraHusmoB. Beigenenue y pacreHuil. BelneneHue 'y  KUBOTHBIX.
CoxkparutenbHble Bakyoiu. Opransl BblieneHus. @Ounbrpanmsa, cekpeuus U oOpaTHoOe
BCAChIBaHME KaK MEXaHMU3Mbl pabOThl OPraHOB BblAeNeHUsA. CBA3b MOJOCTU TeIa ¢ KPOBEHOCHOM
U BBIICIUTENBHON CHCTEMaMH. BplnencHue y NMO3BOHOYHBIX >KMBOTHBIX M uenoBeka. [loukm.
Crpoenne u pyHkunonupoBanue Heppona. O6pazoBaHrue MOUH y YETIOBEKA.

3ammra y OpraHu3MoB. 3alUTa y OAHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LUCTBI NPOCTEUIINX. 3alIUTa y MHOIOKJIETOUHbIX pacTeHuil. Kyrukyna. CpencTBa naccuBHOU U
XUMHUYECKOH 3a1uThl. PUTOHIIUIEI.

3amuTa y MHOTOKJIETOUYHBIX )KUBOTHBIX. [I0KpOBBI 1 X IPOM3BOHBIE. 3alUTa OPraHU3Ma
oT OosiesHed. MmmyHHas cucrema uyesnoBeka. KieTOUHBIH M TymMOpajdbHBII HMMMYHHUTET.
Bpoxnaéuuelii u  npuOOpeTéHHBIN  cneunpuueckuid UMMYyHHTET. Teopusi KIIOHAJIBHO-
cenexktuBHoro nmmyHnurera (I1. Opmux, ®@. M. bepner, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Poib BpoXKIEHHOT0 UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PasnpaxxuMocTh M peryiasuuss y OpraHusmoB. Pa3npakuMocTh y OJHOKIJIETOYHBIX
opranusmoB. Takcucel. PaznpaxxumocTs U peryisnus y pacTeHui. POCTOBBIE BElECTBA U HX
3HAYCHHUE.

HepBuast cucrema m pediuexTopHas peryssiuus y >XKUBOTHBIX. HepBHas cucrtema u e€
OTIEeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y XMBOTHBIX. OTxensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Pediexkc u pednexropras ayra. bezycnoBHble u
YCIIOBHBIE PEPIICKCHI.

['ymopanbHasi peryisiivsi ¥ SHIOKPHUHHAs CUCTEMa >XUBOTHBIX U uyesioBeka. JKenessl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. [lelicTBue TropMOHOB. B3auMMOCBsSI3b HEPBHOU U
SHAOKPUHHON cucteM. [ unoranamo-runoduszapHas cucrema.

JdeMoHcTpannn

IToptper: U. I1. ITaBnos.

Tabmuupbl u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOIOKJIETOUHBIE BOJOPOCIHY,
«baktepun», «lIpocreiimmey, «OpraHbl LBETKOBBIX pacTeHuil», «CucTeMbl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpoeHHe HaceKoMblX», «TKaHuM pacTeHUi»,
«KopueBsie cuctembl», «Ctpoenue ctebisn», «CTpoeHHME IHMCTOBOM IIACTUHKMY, «TkaHu
KUBOTHBIX», «Ckener 4venoBekay, «llumeBapurensHas cuctema», «KpoBeHOCHass cuctemay,
«/IpixaTtenpHas cucrema», «HepBHas cucrema», «Koxka», «Mpimeynas cucremay,
«BpinenurenpHas cucreMa», «DHIOKpPUHHAs cucTeMay, «CTpoeHne Mblnb», «MIMMyHUTETY,
«KumeynononoctHeie», «CxemMa NUTaHUs pacTeHui», «KpoBeHOCHbIE CHCTEMbI TO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruips», «CTpoeHHE IIaHapun», «BHYTpeHHEE CTPOECHHE 10KIEBOTO
yepBsi», «HepBHas cucrema pwiO», «HepBHas cucrema mnsarymku», «HepBHas cucrema
npecMbIKaromuxcs», «HepBHas cucrema nrTuny, «HepBHas cuctema MIEKONMTAIOIINX,
«HepBHas cuctema yenoBekay», «Peduexcy.

ObopynoBaHue: CBETOBONH MHUKPOCKOI, MHUKPOIpENnapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIpenaparbl TKaHe, PaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX, JKUBbIE
HK3EMIUIAPBl KOMHATHBIX pacTeHUi, repOapuu pacTeHUH pa3HbIX OTJENIOB, BIIAXKHbIE MpenapaThl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJIJIEKIIUN OECIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHUE Ui JIEMOHCTPAllMM IMOYBEHHOTO M BO3AYLIHOIO THMTAaHUS PACTEHHIA,
pacuieruieHdsl Kpaxmaina u OenkoB 1ojA JeiicTBUeM (epMeHTOB, 000pyAOBaHHE IS
JEMOHCTpPALMH OIBITOB IO U3MEPEHMIO KU3HEHHOW EMKOCTH JIETKHX, MEXaHU3Ma JbIXaTEJIbHbIX
JBUKEHHM, MOJIETTH TOJIOBHOTO MO3Ta Pa3IUYHbIX KUBOTHBIX.

JlabopaTopnasi paGora «l3y4yeHne TkaHel pacTEHUIN.

Jlaboparopnasi padora «/3yueHre TKaHe# )KUBOTHBIX.

JlabopaTopnasi padora «l3y4ueHne opraHoB IIBETKOBOTO PaCTEHUS.

Tema 10. Pa3MHoOkeHHMe U pa3BUTHE OPTAaHU3MOB

@DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecrioyioe (BKIII0Yas BETeTaTUBHOE) U 10JI0BOe. Buibl
0ecrooro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYISLNS, (pparMeHTalus, KIOHHPOBAHHUE.



[TonoBoe pasmuHoxkenue. IlonoBbie kieTkHU, unum rameTel. Meio3. Cranguum Mmeiiosa.
IToBenenue xpomocoM B Mmeito3e. Kpoccunrosep. buonornueckuii cMbICa Mel03a U MOJOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 y JKMBOTHBIX. [loyoBble — Kene3bl.
OO6pa3oBaHue W pa3BUTHE MOJIOBBIX KieTOK. CriepmaToreHe3 u oorene3. CTpoeHHE MOJOBBIX
KJIETOK.

OmioioTBOpEeHNE M AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CHOCOOBI OIUIOJOTBOPEHUS:
Hapy)KHoe, BHyTpeHHee. [lapTeHorenes.

WNuauBuyanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHONIOTHS — HayKa O Pa3BUTUU
opranu3MoB. Mopghocenesz — o0na u3z enasuvlx npobaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaauu >MOPHOTeHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobneHue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunupoganuoe opodnenue. brnacmyna, munol
onacmyn. OcoOEHHOCTH POOJICHUS MIIEKONMUTAIOIIUX. 3apOJIBIINIEBEIC JIMCTKH (TACTPYIISIIHS).
3akjaJKka OpraHoB M TKaHEW W3 3apoJbIIIEBBIX JHMCTKOB. B3auMmHOe BiMsSHUE YacTel
pasBUBAIOIIETOCS 3apofblia (3MOpHOHANbHAs HMHIYKIMA). 3akiajka IJJaHa CTPOCHHSA
JKUBOTHOTO KakK pe3ynbTaT HEpapXUUYeCKUX B3aMMOJEWCTBUI reHOB. BimsHue Ha
AMOpPHOHAIILHOE Pa3BUTHE PA3JINYHBIX (PAKTOPOB OKPYIKAIOLIEH CPEbl.

Poct u pa3Butue xuBoTHBIX. [locTamOpuonanbHblii mepuoi. [Ipsmoe u Hempsimoe
pasButHe. Pa3ButHe ¢ Meramopdo30M y OECIIO3BOHOYHBIX W II03BOHOYHBIX JKHBOTHBIX.
buonornueckoe 3HaueHuE NPSAMOro W HENPSIMOTO Pa3BUTHUA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunsel pocta >XKUBOTHBIX. MDaKTOPbl PpEryisiIUMd pOCTa KUBOTHBIX U uenoBeka. Cranuu
MOCTAMOPHUOHAIBHOTO DPAa3BUTHSL y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHUE TPOLECCHI.

Pasmuoxenne u passutue pacteHuil. ['ametrodpur u crnopodur. Meiio3 B KMU3HEHHOM
uukie pacrenuit. OOpa3oBaHue crop B Tpoliecce Meio3a. [ameroreHe3 y pacTeHU.
OmnnonoTBOPEHNE M Pa3BUTHE PACTUTEIbHBIX OpPraHU3MOB. JIBOIIHOE OIUIOJIOTBOPEHHE Y
[IBETKOBBIX pacTeHuil. OOpa3oBaHUE U Pa3BUTHE CEMEHHU.

MexaHu3Mbl PEryJsSIlIUM OHTOI'€HE3a Y PACTEHUN U dKUBOTHBIX.

JleMoOHCTpaLun

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

Tabmunpl u cxemsbl: «BereraTuBHOE pa3MHOKeHUE», «TUIBI OECTIONOro pPa3sMHOXKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXEHHE H3BIUIEHB», «Pa3MHOXEHUE THUIIPBDY,
«Meiio3y, «XpomocoMmbl», «l'ameroreHes», «CTpoeHue SUIEKIETKH W CHEPMaTO30May,
«OCHOBHBIE CTauM OHTOreHe3a», «lIpsmoe u Hempsmoe pas3BuTHe», «Pa3BUTHE MaNCKOro
Kyka», «Pa3zsurne capanum», «Pa3Butne IArymku», «/{BoOMHOE OIIIOJOTBOPEHHE Y IBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M JABYIOJBbHBIX pacTeHUN», «KHU3HEHHBIN LUK
MOPCKOWM  KamycTbl», <OKWU3HEHHBIA LMK MXa», <OKU3HEHHBIA LMWK ManopOTHUKAY,
«KU3HEHHBIN TUKII COCHBIY.

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIpenapaTsl SHIIEKJIETOK U CIIEPMAaTO30UI0B,
Mozeinb «L{uKi1 pa3BUTHS JIATYILIKH Y.

Jladoparopnasi paGora «/3yueHue CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax.

IIpakTnyeckass padora «BpIsiBICHME TPU3HAKOB CXOJICTBA 3apPOABIIICH MO3BOHOYHBIX
JKUBOTHBIX).

JladopaTopnasi padora «CtpoeHre OpraHOB Pa3MHOKEHHUS BBICIIINX PACTCHUN».

Tema 11. I'eneTnKa — HAyKa 0 HACJIEACTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB

HcTtopusi cTaHOBIEHUSI W Pa3BUTHS T€HETHKH Kak Haykd. Pabotel I. Menpens, I'. ne
@®puza, T. Moprana. Ponb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU reHeTuku. Pabotsr H. K.
Konsmosa, H. U. Basunosa, A. H. benosepckoro, I'. JI. Kapnedenko, 0. A. ®ununyenko, H. B.
Tumodeesa-Pecosckoro.



OcCHOBHBIE TEHETUUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJlIEIbHbIE
TCHBI, AJBTEPHATHBHBIC IPU3HAKH, IOMHMHAHTHBIM M PELECCUBHBIA INPU3HAK, T'OMO3HIOTA,
reTepO3UroTa, YMCTast JIMHUS, TUOPUAbI, reHOTHN, (GeHorurn. OCHOBHBIE METOJbl TC€HETUKU:
rUOpUI0JIOTHUECKUH, IUTOIOIMYECKHUH, MOJIEKYIIPHO-TEHETUYECKUH.

JleMoOHCTpaLuu

IToptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. BaBunos, A. H.
Bbenosepckuii, I'. . Kaprieuernko, H0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

TaGnuupl 1 cxembl: «MeToabl TeHETUKW», «CXEMbI CKPEILIUBAHU.

JlaGopaTopHnas pa6ora «/{po3oduia kak 00BEKT FTeHETUIECKUX UCCIICIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpeuBanue. IlepBblii 3akoH MeHaenss — 3aKOH €AMHOO0Opasus
ruOpusioB nepBoro nokosjeHus. IlpaBuno nomuHupoBanHus. Bropoil 3akoH MeHznens — 3aKkoH
paclleruieHHs IpU3HaKoB. LluTonoruuyeckne OCHOBBI MOHOTMOPUIHOTO CKpeluBanus. [ unoresa
YUCTOTBI FaMeT.

AHanuzupyrouiee  ckpemiuBaHue.  [IpoMexyTouHbIi ~ XapakTep  HaclleZJOBAHMS.
Pacmiennienue npu3HaKkoB IPU HETIOJIHOM JIOMUHUPOBaHUHU.

Jurubpupnoe ckpemuBaHue. Tpetuil 3akoH MeHnenss — 3aKOH HE3aBHCHMOTO
HacJieI0BaHMsl TPU3HAKOB. [{UTOI0rH4YecKrne OCHOBBI TUTHOPUHOTO CKPEIIUBAHUS.

CuennenHoe HacnenoBanue npusHakoB. Padotel T. Moprana. CrienyieHHOE Hacle10BaHNe
I€HOB, HAapYIICHHUE CLEIUICHUS MEX1y FreHaMu. XpOMOCOMHas TEOpHsl HAaCJIE€ICTBEHHOCTH.

I'enetnka mosla. XpOMOCOMHBIM MEXAHU3M OIPENEIICHUS I10J7a. AyTOCOMBI U IIOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBIi M TeTeporaMeTHbI MoJ. ['eHeTnueckas CTpyKTypa IOJIOBBIX
xpomocoM. HaciienoBanne nNpu3HAaKoB, CLEIUIEHHBIX C I10JIOM.

I'enotun kak uesnoctHas cucrema. [lneforponus — MHOKECTBEHHOE ICHCTBHE TI€HA.
MHOXeCTBEHHBIN auienn3M. B3aumonelcTBue HeauIeNbHBIX T'€HOB. KOMIIIEMEHTapHOCTb.
Onucras. [Tomumepus.

I'eHeTMYECKUI KOHTPOJb PA3BUTHsS pPACTEHUM, JKMBOTHBIX M YEJIOBEKa, a TaKxKe
(GU3MOJOrMUECKUX MpPOLECCOB, IOBEJCHMS W KOTHUTUBHBIX (yHKUuH. ['eHermueckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aMMOJCHCTBUS «XO3MMH — Mapa3uT» U «XO3SMH —
MHUKpOOHOMY. ['eHeTHuecKue aceKThl KOHTPOJIS U U3MEHEHUS Haclle[ICTBEHHOW MH(opMaIuu B
ITOKOJICHUSIX KJIETOK M OPTraHU3MOB.

JleMoHCTpanun

IToptpetsr: I'. Menpnens, T. Mopras.

Tabmuupl u cxemsl: «llepBblii 1 BTOpoil 3akoHBI Menaens», «Tpetuii 3akon MeHnens»,
«AHanu3upyollee ckpeuBanue», «HenoiaHoe nomuHupoBanuey, «CLeIIeHHOe Haclel0BaHHe
NPU3HAKOB y Apo3oduisy, «I'eHeTnka nona», «Kapuorun yenoseka», «Kapuorun apo3oduisy,
«Kapuotun ntunb», « MHOKECTBEHHBIN aJIIENU3M», «B3aumMoaeincTBie reHoBy.

Ob6opynoBaHue: MOJENb sl JEMOHCTpAllMM 3aKOHOB €IMHO00pa3usi THOPHIOB MEPBOT0O
MIOKOJIEHUSI M PACIICIUICHUS NPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HaCJIEJOBaHMsI IPU3HAKOB, MOJIENb I IEMOHCTPALMU CLEIJIECHHOTO HACJIEeA0BaHUs IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/Ipozodpuna».

IIpakTnyeckass padora «lI3yueHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEUIMBAHUSA Y
JIPO30(UITBIY.

IIpakTnyeckass padora «lI3yueHune pe3ynpTaToB IUTHOPUAHOTO CKPEUIMBAHUSA Y
JIPO30(UITBIY.

Tema 13. 3aKkoHOMEepPHOCTH NU3MEHYMBOCTH

B3aumopeiictBue reHotuna u cpenbl npu ¢GopmupoBaHuu ¢eHotumna. M3MeHUYHBOCTh
npusHakoB. KadecTBeHHble 1 KOJIMYECTBEHHBbIE NPU3HAKU. Buabl  M3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.



MoudukaronHass U3MEHUYUBOCTb. Poib cpeasl B pOpMHUPOBAHUN MOIU(PHUKAIIMOHHON
n3MeHunBoCcTH. Hopma peakiuu mpusHaka. Bapuwarnmonnslid psa v BapuanuoHHas kpuBas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

I'enHoTunuueckass W3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bunubl
TCHOTUITUNYECKONW M3MEHYMBOCTH: KOMOMHATHBHASI, MyTAIlHOHHASI.

KombOunatuBHass n3MeHYUBOCTb. Meilo3 U MOJ0BOM Mpoliecc — OCHOBAa KOMOMHATHBHOU
U3MEHYUBOCTH. POJTh KOMOMHATUBHOM H3MEHYUBOCTH B CO3JAHUH T'€HETHYECKOTO Pa3HOo00pa3us
B [Ipe/ieJiax OJIHOT'O BH/IA.

MyTtanuonHass M3MEHYUBOCTh. Buabl Myranuii: TeHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrHoHTaHHBIE W WHAYLUMPOBAHHBIE MYyTallUM. SOepHbIE M IUTOILIA3MaTUYECKUE MYTalUU.
Comaruueckne W MOJOBble MyTauuu. [IpUYMHBI BOSHUKHOBEHHS MyTaluil. MyrareHbl U HX
BIIMSHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAlMOHHOIO Ipouecca. 3aKOH FOMOJOTHYECKHX
psanoB B HacienctBeHHod u3meHunBocTH (H.M. BaBuiioB). BHesjaepHas W3MEHUMBOCTh U
HACJIEJACTBEHHOCTb.

OnueceHemuxa u 35NUSEHOMUKA, POIb INUSEHEMUUEeCKUX (aKmopos 6 HACIe008AHUU U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS V) OP2AHUZMOS.

JleMoOHCTpaL U

[Toptpetsi: I'. ne ®pus, B. Moranucen, H. 1. Bapunos.

Tabmunel 1 cxembl: «Buasl W3MEHUMBOCTHY, «MoauduKanMoHHAs W3MEHUHUBOCTHY,
«KoMmOuHaTuBHAsT ~ M3MEHYHMBOCTH»,  «Meio3y»,  «OmiogorBopenue»,  «l['‘eHeTnyeckue
3a00JieBaHUs yesloBeKa», «Buapl MyTanuii».

O6opynoBaHue: XUBble U repOapHble SK3EMIUSIPHl KOMHATHBIX PACTeHU, PHUCYHKU
(pororpadum) KUBOTHBIX C PA3TMYHBIMHA BUJIAMHU H3MEHUYUBOCTH.

Jladoparopnasi padora «lcciaegoBaHue 3aKOHOMEPHOCTEH  MOAM(UKAIIMOHHON
M3MEHYUBOCTH. [ToCcTpOoeHNE BApUALIMOHHOTO PSAJIa U BAPUALMOHHON KPUBOM».

IIpakTuyeckas padora «MyTanuu y Apo30Q bl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eneTnka yejioBeka

Kapuorun uenoBeka. MexayHapoaHass NporpaMMa HCCIEIOBAaHUS T'€HOMa 4YeJIOBEKa.
Metoapl U3y4eHHUs] TEHETUKU UYEJIOBEKA: T€HEATOTHYeCKU, OMM3HEIOBBINA, ITUTOTCHETUYECKHH,
MONYJIALUOHHO-CTATUCTUUECKUH, MOJIEKYIsipHO-TeHeThuYecknil. COBpPEMEHHOE OIpeAesieHHue
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHKE, B TOM 4nciie ¢ moMounpio [11P-
ananuza. Hacnencrennsie 3a0oeBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YeNIOBEKa.
bone3nu ¢ HacneACTBEHHON MPEApaclonoKEHHOCThI0. 3HAYE€HWE MEIUIIMHCKOW T€HETHUKH B
MPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JeBaHUil YenoBeka. MeauKo-TeHEeTHYecKoe
KOHCYNbTHpOBaHKUE. CTBOIOBBIC KIETKU. [[OHATHE «T€HETHYECKOTO TPy3a». DTHUECKUE aCMEeKThI
WCCJIETIOBAaHHUM B 00JIaCTH pEeAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetndeckue (GakToOphl MOBBINIEHHONW UYYBCTBUTEIBHOCTH YEJOBEKAa K (U3UUYECKOMY H
XUMUYECKOMY 3arpsA3HEHUI0 OKpYyXKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEeJI0BEKA K MAaTOJOTUSIM.

JleMoHCTpanun

Tabmuupl u cxemsl: «Kapuotumn udenmoBeka», «MeTonbl W3y4eHUsS TEHETUKU YEIOBEKay,
«['eHeTnueckue 3a00I€BaHUS YEITIOBEKAY.

IIpakTuyeckas padora «CocTapieHue U aHAIN3 POAOCIOBHOI.

Tema 15. Ceniekuusi OpraHu3MoB

JoMecTukanusi U CeleKuus. 3apOoXKICHHUE CEJNEKIMU W JoMecThkanuu. Ydyenue H. .
BaswuioBa o LleHTpax mpoucxoxaeHus U MHOT000pa3us KyabTypHBIX pacTeHuid. Pomib cenekmmu
B CO3/JaHMM COpPTOB pacTeHUW M mopoxa KHUBOTHbIX. Copr, moponxa, mTaMM. 3aKOH
TOMOJIOTUYECKHUX PsAIOB B HacieAcTBeHHOM m3meHunBoctu H. WM. BaBunona, ero 3Hauenue s
CEJIEKIIMOHHOM paboTHI.

Metoap! ceneKInOHHOM paboThl. VIcKyccTBEHHBIN OTOOp: MAacCOBBIM M MHAMBHIyalbHbIH.
DTtanbl KOMOWHAIIMOHHOW ceneknuu. VcnbiTanue mpou3BoAUTENed Mo MmoToMcTBY. OTOOp 1O



TEHOTHITY C ITOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP MO T€HOTHUITY C MTOMOIIBIO aHAIN3A
JIHK.

HckycCTBEeHHBIH MyTareHe3 Kak METOJ] CENEKIMOHHOW paboThl. PamuanMoHHBIN U
XUMHYECKHM MyTareHe3 KakK MCTOYHMK MYyTalMi y KyJbTypHbIX (OpM OpraHu3MOB.
Hcnonb30BaHuEe TEHOMHOTO pPENAaKTUPOBAaHMS U METoAoB pekoMOmHaHTHBIX JIHK mms
MOJIy4EHUSI UCXOTHOTO MaTepHraia Jisl CEJIEKLUU.

[Tonydyenue monuIuionoB. BHyTpuBHaoBas rubpuanzanus. bBIM3kopoacTBEHHOE
CKpeluBaHue, Wik uHOpuauHr. HepoacTBeHHOe CKpelrBanue, Wik ayrOpuauHr. ['etepo3uc u
ero mnpuuyuHbl. Mcmomnb3oBanue rereposuca B ceneknuu. OtnanéHHas TUOpUAM3ALINAL
[Ipeogonenne Oecruiogusi MEXBHIOBBIX T'HOpUAOB. JIOCTM)KEHMSI CEJEKLMU pPACTeHUH U
KUBOTHBIX. «3e1EHas pegonoyusiy.

CoxpaHeHHEe U U3YYEHHE I'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN U HX JUKUX
poamueit A Co3/1aHusl HOBBIX COPTOB M TMOPUIOB CENIbCKOXO3SHCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YnpaejieHue 2eHemudecKUMU pecypcamiu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YENAX VIYYULeHUS CYUeCMBYIOWUX U CO30aHUA HOBbIX NOPOO, JUHULL U KPOCCO8, 8
MOM Yucie ¢ NPUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHBIX UCCIe008aHUL, Nepedosblix uoell u
nepcneKmuBHbIX MexHoI102Ul.

JdeMoHcTpannn

IToptpersr: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. I1. JIykpauenxo, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuubl u cxembl: «L{eHTpbI TPOUCXOXKACHUS U MHOTOOOpa3usi KyJIbTYPHBIX PacTEHHI,
«3aKOH TOMOJIOTMYECKHX PSJIOB B HACJIEACTBEHHON HM3MEHYMBOCTH», «METOIbl CEIEKLUM,
«OTtnanénnas rudpuanzanusy», «Myrarenes.

JlaboparopHasi pabdora «/3ydyeHre COPTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIIHUX
JKHUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHUII.

IIpakTuyeckas padora «IIpuBruBKa pacTeHUII».

Ikekypeusi «OCHOBHBIE METOABI U JOCTH)KCHUS CENEKIMH PAaCTeHUH U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEMJIUYHOE
XO035ICTBO, B JTaOOPATOPUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTeXHOJIOTHA M CHHTETHYECKAs] OMOJIOTHA

OOBeKThl, HCIONb3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE M TKAaHEBBIE KYJIbTYPHI,
MUKpPOOPTraHU3MbI, HX XapaKTepuUcTUKa. TpaauluoHHas OWOTEXHOJOrus: XJjeOoleueHue,
HOJy4eHHEe KUCIIOMOJIOYHBIX MPOJIYKTOB, BUHOAEIHE. Mukpoouosorudeckuit cuute3. OOBEKTHI
MUKpoOunosiornyeckux TexHosaoruil. [IponsBoactso Oenka, aMUHOKUCIOT U BUTAMHHOB.

Cozlanue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABICHHOTO  W3MEHEHUS U
KOHCTPYMPOBAHHUs TEHOMOB C LIEJIBIO MOJYYEHHsI OPTaHU3MOB M X KOMIIOHEHTOB, COJIEp KaINX
HE BCTpEYaroIuecs B NpUpo/ie ONOCUHTETUYECKHE TYTH.

Kiterounas nHxeHepus. MeToapl KynbTyphl KJIETOK M TKaHEH PAaCTEHUM M KUBOTHBIX.
Kpunobanku. Comarnueckass ruOpuau3anmus U comatudeckuid smOpuoreHes. Vcmosib3oBaHue
TaliOnJI0B B CEIEKUUU pacTeHuil. [lonyuenue MoHOKIOHANbHbIX aHmumen. Flcnonvzoeanue
MOHOKNIOHANbHBIX U HONUKIOHANbHLIX aHmumen 8 meouyutre. VICKyCCTBEHHOE OIJIOZIOTBOPEHHE.
PekoHCTpyKIIMsI SIWLEKJIETOK M KIOHUPOBAHWE >KUBOTHBIX. MeETOJ TpaHCIUIAHTAlUH sAEp
KJIETOK. Texnonocuu 0300po8neHus, KyloMmueUpo8aHusi U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCTNEEHHBIX KYIbIYD.

XpOMOCOMHas U I'eHHas UHXkeHepus. VICKyCCTBEHHBIN CUHTE3 I'eéHa U KOHCTPYHPOBAaHUE
pexkomOunanTHbIX JIHK. Cozoanue mpawnceennvix opeanuzmos. JIOCTHIKEHUS W TIEPCIICKTHUBBI
XpPOMOCOMHOW ¥ TE€HHOW HHXXEHEpUH. OKOJOTMYECKHE M HTUYECKHE MpOoOJIeMbl TE€HHOU
WHKEHEPHUH.

Menunuackue onorexnonorun. [loctrenomuas mudposas menununa. [TI[P-quarnocTuxa.
MeTta0osioMHBIN aHANN3, TEHOLIEHTPUYECKHUI aHAIN3 MPOTeOMa YeI0BeKa JIJIsl OLIEHKH COCTOSHUS



ero 310poBbs. lcmonb3oBaHME CTBOJIOBBIX KJIETOK. TapretHass Tepanus paka. 3D-
OnouHXeHepuss [UIsl pa3paboTKu (PyHIAMEHTAJbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,
CO3JaHMSI KOMIUIEKCHBIX TKaHEW COYETaHMEM TEXHOJIOIMM TpEXMEPHOro OHONPUHTHHIA U
ckaddonaunra s peuieHus 3a1a4 NepCcoOHaTU3UPOBAHHON MEIULIUHBI.

Co3nanue BEKTOPHBIX BAaKIMH C LEIbI0 OOECIEYeHHsT KOMOMHUPOBAHHOM 3aIlIUTHI OT
Bo3Oyauteneli OPBU, ycTtaHoBiIeHHE MOJICKYJISIPHBIX MeXaHU3MOB (GyHKIuoHupoBanus PHK-
COJIep KAINX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHMs YeTOBEKa U )KUBOTHBIX.

JdemoHcTpauMu

Tabmuubet u  cxembl: «/cnonp30BaHME  MHUKPOOPTaHM3MOB B IPOMBIIUICHHOM
IIPOU3BOACTBEY, «KieTouHass nHXeHepus», «['eHHas nHKEeHepus».

JlaGopaTopHas padora «/I3yuyeHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «llosydeHrne MOJIOUHOKHUCIIBIX IPOIYKTOB.

IKceKypeust «buOTEXHOIOrUs — BayKHEHIIas MPOU3BOAUTENbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

IHJIAHUPYEMBIE PE3VYJbTATbBI OCBOEHHUSA TIPOI'PAMMBI 11O
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYy4aroIIMMUCS
pOTpPaMM CPEIHEro 00IIeTo 00pa30BaHus: IUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHBIE.

B cTpykType JTUYHOCTHBIX pe3yibTaTOB OCBOEHHS MPOrpaMMbl [0 OMOJIOTUU BbIAEICHbI
CIEIyIOIIME  COCTABJIAIOIIME: OCO3HaHME OOYYalOIIMMHUCA  POCCUHCKONH  Ipa)JIaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSTEIBHOCTH M CaMOOIIPEAEIEHUIO,
Hanuyue momueayuu K OOyUeHUIO OWOJIOTUM, yeleHanpaeienHoe paszeumiue BHYTPEHHHUX
yOeXJIeHUH JIMYHOCTH Ha OCHOBE KJIHOYEBBIX LIEHHOCTEH M UCTOPUYECKHX TPAJULMNA pa3BUTHS
OMOJIOTUYECKOI0 3HAHUS, 20MOBHOCMb U CNOCOOHOCHMb O0YYaIOIIUXCSl PYKOBOACTBOBATHCSA B
CBOCM  JEATEIBHOCTH  LI€EHHOCTHO-CMBICIOBBIMM ~ yYCTAHOBKAaMH, IPUCYLIUMH  CHCTEME
Ouojoru4yeckoro  oOpa3oOBaHMS, Haauuue NPABOCO3HAHUS ~ DKOJIOTMUECKOH  KYJIbTYpHI,
cnocobnocmu cmagumy 1ENHA U CTPOUTH )KU3HEHHBIE MIJIaHBbI.

JInuHOCTHBIE pPe3yabTaThl OCBOCHUS MPOTrpamMMbl 110 OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE
y4yeOHOI W BOCHUTATENbHOM NEsITEIbHOCTH B COOTBETCTBMM C TPATUIMOHHBIMH POCCHUHCKHUMHU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMU U JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOImiecTBe MpaBWJIaMH M HOPMAaMU MOBEAEHHMS M CIOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHMS,
CaMOBOCITUTaHUS U CaMOPA3BUTHSI, Pa3BUTHsI BHYTPEHHEW MO3MIMU JIMYHOCTH, NATPUOTU3MA U
YBa)XXCHUsI K 3aKOHY M IPAaBOIOPSZKY, YEJIOBEKY TpyJda M CTapLIEMy IOKOJIEHHIO, B3aMMHOI'O
YBaXEHUs, OEpeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClI€QUI0O W  TpaJulusaM
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHMS yueOHOro npeamera «buoaorus» JOMKHBI OTpaXXkaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCSl PYKOBOJICTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAlUil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOTO  OOILEeCTBa,
paclIMpeHHe KU3HEHHOTO OIbITa U OMbITa JAEATEeNbHOCTH B IPOIIECCE Peau3allid OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATEIBHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCHMTAHMS:

Cc(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM MO3MLIMU  OOydaromerocs Kak aKTHMBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTr0 OOIIECTBA;

OCO3HaHHME CBOMX KOHCTUTYIIMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH JEeATEIBHOCTH NMPU CO3JaHUU YYEOHBIX MPOEKTOB,
pelieHnn y4yeOHbIX U TO3HABATeNIbHbIX 33/1a4, BBITOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3HWIIMIO IO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHUE  YUYUTBIBAaTH B  CBOMX JICHCTBHSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pasHbIMU yOEXKIEHUSMHU, KYJbTYPHBIMUA EHHOCTSMU U COLUAIBHBIM
MI0JIO)KEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B IIPOIECCE COBMECTHOTO BBHINIOJHEHHS Yy4eOHBIX,
[IO3HABATEJIbHBIX M UCCIEIOBATEIbCKUX 3aJa4, YBAXKUTEJIBHOIO OTHOLIECHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJOTHYECKOT0 COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1EATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBAa OTBETCTBEHHOCTH Iepel PonuHON, ropAaocTu 3a CBOM Kpail, CBOIO
Ponuny, cBOli A3bIK U KyJBTYpY, IPOLLIOE U HACTOSAIIEE MHOTOHAIIMOHAIBHOI0 Hapoja Poccnn;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMITHUKAM IPUPOJIBI,
JnocTukeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCHUUCKUX YYEHBIX B CTAaHOBIIEHHE M pa3BUTHE
O1o0ruy, MOHUMaHUs 3HAY€HUsl OMOJIOTUN B IO3HAHUM 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uzeiHast yoexx1€HHOCTh, TOTOBHOCTb K CIIY>)KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBECHMUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIIMI0 M IMPUHHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYICH
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pPOJMUTENSM, CO3JAHUIO CEMbUM HA OCHOBE
OCO3HAHHOT'O MPUHATHS LIEHHOCTEM CEMEHHOM XU3HU B COOTBETCTBUU C TPAJULIHUSIMHU HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYasi 3CTETUKY ObITa, HAYYHOTO U TEXHUUYECKOIO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIECHUH;

MOHMMAaHNE YMOLIMOHAJIBHOTO BO3EUCTBUS )KUBOU NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTb K CaMOBBIPQXECHHMIO B pa3HbIX BHJAX MCKYCCTBA, CTPEMJICHUE IPOSBIIATH
KayecTBa TBOPUYECKON JIMUHOCTH;

S) ¢wusuyeckoro BocnuTaHus, (GOPMHPOBAHMA  KYJBTYPbl 340pPOBbS H
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

NOHMMAaHMEe U peau3alys 370poBoro U 0e3omacHoro odpasa *HU3HH (3J0pOBOE MUTAHUE,
coOI0ZIeHNe TUTUEHUYECKUX MPaBWJI U HOPM, COaJlaHCUPOBAHHBIN PEKUM 3aHATHH M OTIbIXa,
peryisipHas (u3MuecKas aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXUUECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0€3011aCHOTO
MOBE/ICHUS B CUTYaLUAX, YTPOKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHME MOCJEICTBUM M HENPUATHS BPEAHBIX NpPUBbIUEK (YHOTpEOJIEHHUs aJKOTOJI,
HapKOTHKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Y, OCO3HaHHE [IEHHOCTU MacTepCcTBa, TPYI0Jt00ue;

TOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOTMYECKON U COLMAIbHON HANPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBATh, IUIAHUPOBATH U CaMOCTOSTENbHO  BBHINOJHATH  TaKylo
JESATEIIHOCTB;



UHTEpEC K PAa3IUYHbIM chepaM MpodhecCHOHAIBHONW NEeATETbHOCTH, YMEHHUE COBEPIIATh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIEC )KM3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 0Opa3oBaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKCHUU BCEU
KU3HU;

7) 3KOI0TrN4YeCKOr0 BOCIIMTAHMSA:

9KOJIOTHYECKH 11e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYJbTYphl: MPHOOpETEHHE OMNbITa IUIAHUPOBAHUS
IIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI JJIs1 OKPYKAIOILEN CPEIbl;

OCO3HaHUeE T1100aJIBbHOr0 XapaKTepa KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;

CHOCOOHOCTh HMCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pelieHuu MNPoOJeM, CBA3aHHBIX C PALMOHAIBHBIM IMPUPOJOINOIb30BAHUEM (COONIO/ICHNE
[IPaBWJI IOBEJIEHUS B INPHUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHUBHOE HEIPUATUE IEHUCTBUM, NPUHOCAIIMX BpEI OKPYKAIOLICH HPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE SKOJIOTHUYECKHUE IMOCIEACTBUS MPEINPUHUMAEMbIX
JICUCTBUN U NPENOTBPALLATD UX;

HAJIMYUE PA3BUTOTO HKOJIOTUYECKOTO MBIILIICHUS, SKOJOTHYECKONH KYJIbTYphI, OIMbBITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO3HABATE/IbHON, KOMMYHUKATUBHOW M COLMAIbHOW MPAKTUKE, TOTOBHOCTH K YYacTHUIO B
MPAKTUYECKOM IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHA HAyKM M  OOIIECTBEHHOW TMPAKTUKHU, OCHOBAaHHOTO Ha JHAJIOre KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE S3bIKOBOM M UMTATEIbCKON KYJIBTYpPhI KaKk CPEICTBA B3aUMOJICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUe crenupuKku OUOJOTMM KaK HAayKd, OCO3HaHHA €€ poiu B (OPMUPOBAHUH
PAlMOHATILHOTO HAYYHOT'O MBIIUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MUpEe Kak O €IWHCTBE TMPHUPOABI, 4YeloBeKa M OOIIecTBa, B TMO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH Mpo0OieM COXpPaHEHUsI IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OHMOJIOTMHU JJIsl COBPEMEHHOM IMBHIM3AIMU: OOeCTIeUeHUs
HOBOT'O YPOBHSI Pa3BUTHS MEIULUHBI, CO3aHUE NEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl Pa3BUTHS YeJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 TI00ATBHBIX
HKOJIOTMYECKUX MPOoOJIeM U oOecreueHus nepexoaa K yCTOMYMBOMY pa3BUTHIO, PAllMOHATIEHOMY
MCIIOJIb30BAHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJyYEHUU OMOJOTMYECKMX 3HAHUU B LIEJSAX MOBBIIMIEHUS 00Ien
KYJIbTYpPbI, €CTECTBEHHO-HAyYHOW TIPaMOTHOCTH, KaK COCTaBHOM 4YacTH (yHKIIHMOHATHHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil Ipu U3y4eHUU OUOJIOTHH;

MNOHUMAHUE CYIIHOCTH METOJOB IO3HAHUS, MCIOJb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IIOJy4aeMble 3HAHUS Ul aHaidu3a U OOBSICHEHMS SBJICHUUN
OKpY’KAIOIIer0 MHpa M NPOMCXOJAMIMX B HEM H3MEHEHMH, yMEHHUE JaenaTb OO0OCHOBAaHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTHMYECKUE 3HAHMS JJs pelieHus
po0JieM B peabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HAaHHE IIEHHOCTH HAayYHOH N1eATeIbHOCTH, TOTOBHOCTh OCYILIECTBISATH MPOEKTHYIO U
MCCIIEI0BATENbCKYIO eI TENbHOCTh HH/IMBUAYAILHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMPEpPHIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHUN 1O OHOJOTUM B COOTBETCTBUU C >KMU3HECHHBIMHU
MOTPEOHOCTSIMHU.



METAINPEIMETHBIE PE3YJIbTATHI

MertarnpenMeTHbIe pe3yNbTaThl OCBOCHHUS Yy4eOHOro mpeamera «buoIOrus» BKIIOYAIOT:
3HAYMMbIe i1 (OPMHUPOBAaHUS MHUPOBO33PCHUS OOYYAIOIIUXCS  MEXKIUCIUIUIMHAPHBIC
(MeXmpeMeTHbIE) 00LIeHayYHbIEe TIOHATHS, OTPAKAIOUINE [EJIOCTHOCTh HAYYHOH KapTUHBI MUpa
U cnen(UKy METOZ0B MMO3HAHHMS, HUCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKax (BEIECTBO, YHEPTHS,
SIBJICHHE, TPOIIECC, CHCTEMa, HAaydHbId (DAKT, MPHUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIIeOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIEPUMEHT U JAPYrHe); YHUBEPCAIbHBIC
yueOHble NeiicTBUs (TIO3HABaTeNbHbIE, KOMMYHUKATUBHBIC, PErYJIATUBHBIC), 00eCIeUNBaIOIINE
dbopmupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHONW KOMIIETEHITUM OOYyYaIOlTUXCS,
CHOCOOHOCTh o0yJaroImuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXTUCIUIUTHHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHHBEpCaJlbHbIC y4YeOHBbIC JEHCTBHS B IIO3HABATEIBHOW U
COLMAIbHOM MIPAKTHKE.

B pesynprare wu3ydeHus OWOIIOTMM Ha YPOBHE CPEIHEro OO0mero oOpa3oBaHHs Yy
oOyuaromierocsi 0yayt copMupoBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC ydeOHBIC NEHCTBHS,
KOMMYHUKATHBHBIC YHHBCPCAJIBbHBIC y‘-Ie6HI)I€ ﬂeﬁCTBHﬂ, PEryJIITUBHBIC YHUBCPCAJILHBIC
y4eOHbIC JICHCTBUS, COBMECTHAS ICATEIILHOCTb.

MertanpeaMeTHbIe pPe3yJIbTaThl OCBOCHHSI MPOTPaMMbl CPEIHEr0 OO0Iero o0pa3oBaHUs
JIOJDKHBI OTPaXKaTh:

OgJiajieHNe YHUBEPCAJILHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMM:

1) 6a3oBbIe JOrHYECKHE AeHCTBHS:

CaMOCTOATEIILHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIEMY, paccMaTpuBaTh €
BCECTOPOHHE;

HCIIOJIB30BAaTh IIPU OCBOCHUH 3HaHUU HpI/IéMI)I JJOTUYCCKOI'O MBIIIJICHUA (aHaJH/I?:a,
CHHTE3a, CpaBHCHHSA, KJIACCUPHUKAIMHU, OOOOINEHUS), PACKPBIBATh CMBICI OHOJOTHYECKUX
HNOHITUN (BBLIEIATH UX XapaKTEPHbIE IPU3HAKY, YCTAHABIUBATh CBS3U C APYTUMU HOHSTUSIMHU);

ONpeNeNaTh 1ENN JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH WX JIOCTHUKCHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

UCTIOJIb30BaTh OWOJIOTHUYECKUE TOHITUS JJIs OOBSCHCHHS (AKTOB W SIBICHHHA KHBOUN
HPUPOABL,

CTPOWTH JIOTUYECKHE pACCYXICHUS (MHAYKTHBHbBIC, JCIyKTHBHBIC, IO aHAJOTHH),
BBIABJIATE 3aKOHOMCPHOCTU U IMMPOTHBOPCUYMA B paCCMAaTpUBACMBbIX ABJICHUAX, q)OpMYHI/IpOBaTI)
BBIBOJIbI M 3aKJIFOUCHHS,

IMPUMCHATE CXCMHO-MOJCIIBHBIC CPEACTBA I MPEACTABICHUA CYHICCTBCHHBIX CBsI3el U
OTHOIIIEHUIA B HM3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKEe MPOTUBOPEYHMU Pa3HOTO Poja,
BBISABJICHHBIX B pa3JIMYHBIX I/IH(l)OpMaHI/IOHHBIX HCTOYHHUKAX,

pa3pabaThiBaTh IUIAH PEIICHUsS MPOOJIEMBI ¢ YUETOM aHaIM3a UMCIOIIUXCS MaTEPUATBHBIX
Y HEMAaTEPHUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJILTATOB IIEIISM,
OLCHUBATb PUCKHU HOCJ'ICI[CTBI/Iﬁ JCATCIIbHOCTH,

KOOPJIMHUPOBATh W BBINOJHITE PAa0OTy B YCIOBUSX PEaJbHOrO, BHUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATMBHOE MBINUICHUE MPH PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJEA0BATEIbCKIE IeHCTBHS:

BJIJICTh HABBIKAMHU YUCOHO-HCCIICIOBATEIBCKON U MPOEKTHOW JEATEILHOCTH, HaBBIKAMHU
paspelieHust mpoosieM, CIOCOOHOCTBI0 U TOTOBHOCTHIO K CAMOCTOSITEILHOMY TIOMCKY METO/I0B
pelIeHHs MPAKTHYESCKHUX 3a/1a4, TPUMEHEHHIO Pa3JIMYHbIX METOIOB TTO3HAHUS;

HCIIOJIB30BAaTh Pa3JIWYHBIC BUIAbI ACATCIBHOCTH I10 IMOJYYCHHIO HOBOT'O 3HAHUA, €ro
UHTEPIPETAINU, MPEOOPA30BAHUIO U MPUMEHCHHIO B YUEOHBIX CHUTYallMsSX, B TOM YHUCIE TPU
CO3JaHun y‘Ie6HI)IX " COLUAJIBHBIX ITPOCKTOB,



dbopMUpOBaTh HAYYHBIA THI MBIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KITFOUEBBIMU
TOHATUSIMHU U METOAMHU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B OOPa30BAaTENbHOU NEATEIBHOCTH U
KU3HCHHBIX CHTYallUsX;

BBISIBJISITh IPUYMHHO-CIICJCTBCHHBIE CBSI3M U aKTyaJIM3UPOBATh 3aJady, BBIABUTATH
TUIOTe3y €€ pelleHHs, HAaXOAWUTh AapryMEHTBhI Ui JOKa3aTeJbCTBA CBOUX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHS,

aHAJTM3UPOBATh IOJNYYCHHBIE B XOJC pCEIICHHs 3aJadd pPe3yJbTaThl, KPUTHYCCKU
OLIGHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;

JIaBaTh OIICHKY HOBBIM CHTYAIIUsIM, OLIECHHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh IIEJICHANIPABICHHBIN TMOMCK IMEPEHOCa CPEACTB U CIIOCOOOB JEHCTBUS B
PO ECCUOHATILHYIO CPEeY;

yMETh TIEPEHOCUTh 3HAHWS B  IIO3HABATEIBHYID M  MPAKTUYECKYI0  00IacTH
KHU3HEICATECILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTeH;

BBIJ[BUTATh HOBBIC HJCH, NpPEJIaraTh OPUTHHAIBHBIC TOJXOAbI W PEUICHUS, CTABUTh
npoOJIeMBl U 33]a49H, TOIYCKAIOIINE aJTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHMKAX HH(MOpMAIUH (TEKCTe Yy4eOHOTro Mmocoowms,
HAYYHO-TIOMYJISIPHOU JIUTEPAType, OMOJOTHUECKUX CIOBapsIX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax mgaHHBIX, B VHTEpHeTe), aHAIM3UPOBATH WH(MOPMALUIO DPAIMIHBIX BHIOB U (GOpM
NPE/ICTaBICHUS, KPUTUYCCKU OLICHUBATh €€ IOCTOBEPHOCTh M HEPOTHUBOPESYUBOCTH;

dopMynHpoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IHMYHBIE METOABI IMPH IOHCKE U OTOOpe
Ouosornyeckoit nHGopMaIu, HEOOXOIUMOM JIJISl BHITIOJHEHUS YICOHBIX 3a/1a4;

pHOOpPETaTh OMBIT WCIOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIBTYPY aKTUBHOT'O UCIIOJIB30BAHMUS PA3JIUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIBHYIO (OpMY TPEACTABICHUS OHOJIOTHYECKON
uH(popManuu (cxemsl, rpaduKy, qUarpaMmbl, TAOIUIIbI, PUCYHKHU U IPYTOe);

UCIIOJIb30BaTh HAy4YHbII $3bIK B KauyecTBE CpeACTBa HpH paboTe C OHOJOrHYecKou
uH(popMaliel: MPUMEHITh XUMUYECKue, PU3NYECKUe U MaTeMaTHYeCKHe 3HAaKW U CHMBOJBI,
dbopmysbl, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH;

BJIQJICTh HABBIKAMHU pACMO3HABAHUS W 3aIlUTHl  HWHpOpMAIK, WH(HOPMAIMOHHOMI
0e30MacHOCTH TUYHOCTH.

ORi1aieHHe YHHUBEPCAJIBLHBIMH KOMMYHHKATHBHBIMH A€l CTBUSIMM:

1) oOuenmue:

OCYIIECTBIISITh KOMMYHHKAIIMHA BO BCceX cepax >KM3HM, aKTHBHO y4acTBOBATh B JTUAJIOTE
WIH JUCKYCCUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOMPOCHI, BHICKA3bIBAThH
CYXJIEHUS OTHOCHUTENBHO BBIMIOJHEHUS TMIpeIUIaraéMoi 3a/Jadyd, YYHUTBIBATH WHTEPECH U
COTJIACOBAHHOCTH MO3UIUHI APYTUX YUaCTHUKOB JHANIOTA WIIA JUCKYCCUN);

pacrio3HaBaTh HeBepOallbHBIC CpEACTBA OOIIEHHs, NMOHWMATh 3HAYEHHE COIHMAIbHBIX
3HAKOB, MPEANOCHUTIOK BOSHUKHOBEHHUSI KOH(DIUKTHBIX CUTYAllU, YMETh CMT4aTh KOHQIUKTHI U
BECTH MIEPETOBOPHI;

BIIQJIETh PA3NUYHBIMU CIIOCOOAMU OOINEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMEpEHUs
JIPYTUX JOACH, TPOSIBIIATh YBAXHUTEIHHOE OTHOIICHNE K COOSCETHUKY U B KOPPEKTHOH (opme
(bopMyITHUpPOBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO MW JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHHUS C HCIOIB30BAHUEM SI3BIKOBBIX
CpPEICTB.

2) COBMECTHAsI 1eSITeJIbHOCTh:



MOHUMATh M UCIOJh30BaTh MPEHMYIIECTBA KOMAHJAHON W MHIUBUAYATbHOUW pabOTHI IpU
peIIeHNN OMOJIOTHYECKON TTPOOJIeMbI, 000CHOBBIBATh HEOOXOIUMOCTh PUMEHEHHS TPYIIIOBBIX
¢dbopM B3aMOAEHCTBHS MPH PEeIICHUH y4eOHOM 3aauu;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUIl C yu€TOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEM Ka)kJIOr0 Ul€Ha KOJUIEKTHBA,

NPUHUMATh LEIM COBMECTHOM JEATEeIbHOCTH, OPTraHU30BBIBaTH M KOOPIWHUPOBATH
JEUCTBUA IO €€ INOCTUKEHMIO: COCTAaBJIATh IUIAH JEHUCTBUM, PACHPENCISATh POJIU C YYETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/IbTaThl COBMECTHON pabOThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE IPOEKTHI, OLIEHUBATh WJIEH C IMO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYHMMOCTH;

OCYILIECTBJIAATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJEHUE B pPa3IMUHBIX CHUTYyalUsX,
MPOSIBIISATHE TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

OBj1aleHHe YHHBEPCAJIbHBIMY PEryJsiTHBHBIMU JAeCTBUAMM:

1) camoopranu3amus:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJIs BBIABICHUS NpoOJeM M HUX pelIeHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI LIEI€BbIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JNEHCTBUSAX M TMOCTYIKAaX MO OTHOIIEHUIO K >KUBOW MPHPOJE, CBOEMY 3/I0POBBIO U 3JI0POBBIO
OKpYXarOIIHX;

CaMOCTOSITENIbHO OCYILIECTBIISTh MMO3HABATEIbHYIO JESATEIBHOCTD, BBISBIATH MPOOIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJadyd B O0Opa30BaTCIIBHON JEATEIBHOCTH U
JKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOUYTEHUM;

JIaBaTh OIEHKY HOBBIM CUTYaIIHSsIM;

pacuupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOUYTCHUN;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTBIT;

Croco0CcTBOBAaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM IPYAULIUY B Pa3HBIX 00JIaCTsIX
3HAHMA, TOCTOSTHHO TOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLIEHUBATh
COOTBETCTBUE PE3Y/IbTATOB LEJISIM;

BJIa/IETh HaBBIKAMH MMO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
Y MBICITUTEJIbHBIX MPOILIECCOB, UX PE3Y/IbTATOB U OCHOBAHMM, UCIIOJIB30BATH MPUEMBI peIeKCUn
JUTSL OLIEHKU CUTYAI[H, BBIOOpAa BEPHOTO PEIICHHUS,

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MMPUHUMATH PEIICHUS TI0 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3€ PE3YNIbTATOB JIEATEIbHOCTH;

3) npuHsATHE CeOsI M APYIrUX:

MPUHUMATH Ce0sl, TOHNMasi CBOM HEJIOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTUBHI U apTyMEHTHI IPYTUX MPU aHATN3€ PE3yIbTATOB JCSITEIHHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH IPYTOro YeJoBeKa.

MNPEIMETHBIE PE3YJIBTATHBI

[IpenMeTHbIe pe3yabTaThl OCBOEHHS coiepxaHus ydueOHoro mnpeamera «buonorus» Ha
yrIIyOnE€HHOM ypOBHE OpUEHTHPOBAHBI Ha obecnieueHre npoGuiIbHOro o0yueHust 00yJaronmxcs
O6uonorun. OHM BKIIOYAIOT: crenupuyeckue i OWOJIOTMM HaydHble 3HaHUS, YMEHUS U
CrocoObl JeMCTBUH 1O OCBOCHHMIO, MHTEpPIpETalMM W NpeoOpa3soBaHUIO 3HAHUM, BHIBI



NeSITeILHOCTH 10 TOJMYYSHHIO HOBBIX 3HAHMN W MX NPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX, a
TaKXe B peaJIbHbIX KU3HEHHBIX CUTyalusx. [IpeaMeTHbIe pe3yabTaThl NPEACTaBICHbI IO TOAaM
U3Y4EHHUS.

[IpenmerHble pe3ynabTaThl OCBOGHUs ydeOHoro mnpenmera «buonorus» B 10 knacce
JIOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTb 3HAHUH O MecTe U PoJId OUOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMHpPOBaHNN €CTECTBEHHO-HAYYHOH KAapTHHBI MHUpPA, B MO3HAHWU 3aKOHOB MPHPOIBI M
peLeHny IpodJeM palMoOHaIbHOIO IPUPOAOIOIb30BAHNUS, O BKJIA/I€ POCCUNCKUX U 3apyOex HbIX
y4€HBIX B pa3BUTHE OMOJIOTUH;

BJIAJICHUE CHCTEMOH OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJOYAET: OCHOBOIOJArarolline
OMOJOTMYECKHE TEPMHUHBI U TOHATUS (JKU3Hb, KJIETKAa, OpraHu3M, MeTaboJiu3M, IOMEOcCTas,
CaMOpEryJsiliis, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, H3MEHUYNBOCTb, POCT U Pa3BUTHUE),
ouosornueckue Teopun (kierounass teopuss T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopus HaciencTBeHHoctn T. Moprana), yuenns (H. 1. BaBunoBa — o meHTpax
MHOr000pa3usi U MPOUCXOKIACHUS KyJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€IMHOOOpa3usl MOTOMKOB
IEPBOT0 MOKOJIEHUS, PACIIEIUICHUs, YUCTOThl raMeT, He3aBUCUMOro HacienoBanus I'. Mennens,
FOMOJIOTMUECKUX pSAJOB B HaciencTBeHHOW wusMeHunBocth H. WM. BaBuiosa), npuHuums
(KOMILIIEMEHTapHOCTH );

BJIa/ICHUE OCHOBHBIMHM METOJaMH HAY4YHOI'O MO3HAHUS, UCIOJB3YEMBIX B OMOJOTMYECKUX
UCCIICIOBAaHMSX JKUBBIX O0OBEKTOB (ONMMCaHUE, U3MEpeHHe, Ha0II01eHUE, SKCIIEPUMEHT);

YMEHME BbIACIATh CYLIECTBEHHbIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U IYKAPHUOT,
OJTHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4ucie OakTepuil, rpuOOB, pacTeHuil,
YKUBOTHBIX U YE€JIOBEKA, CTPOECHUSI OPTaHOB M CUCTEM OPraHOB PaCTEHUM, )KMBOTHBIX, YEIOBEKA,
IPOLIECCOB JKU3HEAESTENbHOCTH, HNPOTEKAIOIMX B OpraHU3Max pacTeHUM, >KUBOTHBIX U
YeNoBeKa, OMOJIOTHUECKUX MPOILIECCOB: OOMEHa BemecTB (MeTaboInu3M), MPEeBpaIeHHs SHEPTUH,
OposkeHust, aBTOTPO(HOro M rerepoTpoHOro TUIOB MHUTAHUS, (POTOCHHTE3a M XEMOCHUHTE3a,
MHUTO3a, MeH03a, TaMEeTOreHe3a, SMOPHOTreHe3a, IMOCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOKEHHS,
UH/IMBUYAJIbHOTO DPa3BUTHUs OpraHu3Ma (OHTOr€He3a), B3aWMOJICHCTBHUS TEHOB, IeTepo3uca,
HCKYCCTBEHHOI'0 0TOOpa;

YMEHHUE YCTAHABJIMBATh B3aUMOCBSA3M MEXIY OpPraHOMJAMM KJIETKM U UX (DYHKIHUSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW U UX (QYHKIUSAMHU, MEXy OpraHaMU U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M 4eJOBEKa M HX (QYHKUUAMH, MEXKAY CHUCTEMaMH OpPraHoB M MX
GyHKIUAMH, MEXAY 3TanaMu OoOMEHa BEIIEeCTB, ATalaMM KIJIETOYHOTO LMKJIA U >KU3HEHHBIX
IIUKJIOB OPraHU3MOB, J3TalaMH SMOPHOHAIBHOTO PAa3BUTHUS, TE€HOTUIIOM U (PEHOTUIIOM,
¢deHoTUIOM U (pakTOpamMH cpeabl OOUTaAHMUS;

YMEHME BBISIBJIATH OTIMYUTEIbHBIE NPU3HAKU JKMBBIX CHUCTEM, B TOM YHUCIIE PACTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIINE apIyMEHThI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JIJISl I0KA3aTeNIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMAaTUYECKUX IPYIIIL;

yMEHHUE peliaTh OWOJIOTHYECKHE 3a/adM, BBISBIATh MPUUYUHHO-CIEJICTBEHHBIE CBS3U
MEXJy HCCIEIyeMbIMH OHOJIOTMYECKMMH TpOLIECCaMU U SBJICHUSMH, JEJlaTh BBIBOJABI U
IIPOrHO3bI HA OCHOBAHMH ITOJIYYE€HHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE U IpaKTHUecKue paboThl, coOII0aTh MpaBuUia MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHME BBIIBUTaTh THUIIOTE3bl, MPOBEPSITh HUX OKCIEPUMEHTAJIbHBIMU CpEICTBAMH,
bopmMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYUYECHHBIE PE3Y/IbTaThl U JIENIaTh BHIBOJIBI,

YMEHHE Y4acTBOBaTh B Y4EOHO-HMCCIIEOBATEIHCKON padoTe MO OMOJOTUM, DKOJIOTHH W
MeIUIMHe, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAYYHBIX OOILIECTB, W MYOJHMYHO MPEACTABIATH
MOJIy4YE€HHBIE PE3YJIbTaThl HA YYEHUUECKUX KOHPEPEHIUSX;



YMEHHUE OLIEHUBATh JTUYECKUE aCHEeKThl COBPEMEHHBIX HCCIIECIOBAaHUN B 001acTH
Ouosornu M MeauUUHbl (KJIOHHPOBAaHHE, HCKYCCTBEHHOE OIIOJOTBOPEHHE, HAlpaBIEHHOE
U3MEHEHHE TeHOMA U CO3/[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3ZHAHHBIN BBIOOP Oyaylei mpodeccuoHaIbHON AEATEIBHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIBCKOTO X0341CTBA, MUIIEBOI
IPOMBIIIICHHOCTH, YIIyOJIATh IO3HAaBaTENIbHBI HMHTEPEC, HANpPaBJICHHbIH Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccur M MPOAODKEHHE OMOJOTHYECKOro OoO0pa3oBaHHs B
OpraHu3alUsaX CPEAHEro NPOPECCHOHATIBHOIO U BBICLIET0 00pa30BaHusl.

[IpenMeTHbIE pe3ynbTaTbl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 11 Kaacce
JIOJKHBI OTPakaTh:

c(OPMHPOBAHHOCTh 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBl MHpa, B IO3HAHUU 3aKOHOB
OPUPOIBI U PEIICHUH HKOJOTHYECKUX MPOOJIeM YelIOBEYeCTBAa, a TAKXKE B PEIICHUU BOIPOCOB
PAaLMOHATIBHOIO IMPHUPOJONONIB30BaHUs,, U B ()OPMUPOBAHMM IIEHHOCTHOIO OTHOLIEHHS K
npupoje, oOIIEeCTBY, YEIOBEKY, O BKJAJE POCCHMCKHX M 3apyOeKHBIX y4YEHBIX-OHMOJIOTOB B
pasBUTHE OMOJIOTUY;

YMEHHUE BIAJIeTh CUCTEMOH OHMOJIOTMYECKHX 3HAHUI, KOTOpas BKIIIOYACT ONpPEICIICHUS U
IOHUMaHME CYLIHOCTH OCHOBOIOJAraloIUX OWOJIOTUYECKUX TEPMHUHOB M TOHATHH (BUZ,
sKocucTema, Ouocdepa), Omonormueckue Tteopun (dBomronMoHHas Tteopus Y. JlapBuHa,
CHUHTETHYecKass Teopus sBoitouuu), yueHus (A. H. CeBepuoBa — 0 MmyTsX M HalpaBJIEHUSIX
spomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (TeHeTHYecKoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3apoasimeBoro cxonactsa K. M. bapa), npaBuna (Mmunumyma 0. Jlubuxa,
HKOJIOTHYECKOM MUPaMUIbI SHEPTHH ), TUIOTE3bI (Tunore3a «mupa PHK» V. T'unbepra);

yYMEHHUE BIAJETh OCHOBHBIMH METOJAMHU HAy4YHOI'O IIO3HAHHUSA, HCIOJIb3YEeMbIMH B
OMOJIOTHYECKUX HCCIICAOBAHMIX JKUBBIX OOBEKTOB M JKOCHUCTEM (ONHCaHUE, H3MEpeHHe,
HaOJr0IeHNe, YKCIEPUMEHT), CIIOCOOAMHU BBISBICHUS M OLIEHKU aHTPOINOIEHHBIX M3MEHEHHH B
IPUPOJIE;

YMEHHUE BBIACIATh CYLUIECTBEHHbIE NPU3HAKU: BHJIOB, OHMOIE€OLICHO30B, 3KOCUCTEM U
O6unoctepsl, CTaOMIM3UPYIOLIETO, MABMXKYIIETO U Pa3pbIBAIOLIET0 €CTECTBEHHOro oT0opa,
JIJIONATPUYECKOTO U CUMIIATPUUYECKOTO BUJI000pa30BaHUs, BIUSHUS ABHKYIIUX CHII SBOJIIOLIUU
Ha TEHO(OH]| MOIYIISAIUHN, TPUCTOCOOICHHOCTH OPTaHU3MOB K cpefe OOWTaHMs, YepeOBaHUs
HaIlpaBJIEHUH 3BOJIIOLIMHU, KPYTOBOPOTA BELIECTB U MOTOKA YHEPIUU B SKOCUCTEMAX;

YMEHHE YCTAaHABIMBATh B3aWMOCBS3M MEXAY IMPOIECCAMU DBOJIONUH, JBHKYIIUMHU
CHJIaMH aHTPOIOreHe3a, KOMIIOHEHTAaMH Pa3JIMYHbIX HKOCHUCTEM U MPHUCIIOCOOJICHUSMH K HUM
OpTraHN3MOB;

YMEHUE BBISBIIATh OTJIUYUTENbHBIE TPU3HAKH )KUBBIX CUCTEM, MPUCIIOCOOIEHHOCTh BUOB
K cpere oOuTaHWs, aOMOTHYECKHX M OMOTHYECKHMX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpPIraHU3MOB B COOOIECTBAX, AaHTPOIOI'€HHBIX U3MEHEHHH B SKOCHCTEMAX CBOEH MECTHOCTH;

YMEHHUE MCIOIh30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JUIS JIOKa3aTeIbCTBA POJICTBA OPTraHU3MOB pA3HbIX CHUCTEMAaTHMUYECKUX TPYIIIL,
B3aMMOCBSI3M OPTaHU3MOB W Cpebl OOMTAaHWs, €IWHCTBA YEIIOBEUECKUX pac, HEOOXOAWMOCTH
COXpaHEHHMsI MHOTOO0Opa3usi BUJOB M DKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHHS MPUPOABI U
YeJI0BEYECTBA,

yYMEHHUE peliaTh OWOJIOTHYECKHE 3a/a4M, BBISBISATh MPUUYUHHO-CIEJICTBEHHBIE CBSI3U
MEXIy HCCIEAYEeMbIMH OWOIIOTUYECKUMH TIPOIIECCAMH W SIBICHHUSIMH, JelaTh BBIBOIABI U
IIPOTHO3bI HA OCHOBAHHUHM MOJYYECHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JJAOOpaTOpHbIE U MpaKTHUYeCKHe paboThl, COOM0NATh MpaBWia MPHU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHWE BBIIBUTaTh THUIOTE3bI, TPOBEPSATh HX OKCIEPHUMEHTAIHFHBIMH CPEICTBAMH,
bopmMynupys 1eNb UcCIeI0BaHNs, aHATM3UPOBATh MOJYUYECHHBIE PEe3Y/IbTaThl U JIeNIaTh BHIBOJIBI,



YMEHHE y4acTBOBaTh B yueOHO-HCCIENOBAaTEIbCKONW padoTe 1Mo OMOJIOTHH, 3KOJOTHU U
MeIUIMHE, TTPOBOIUMOM Ha 0a3e MIKOJIBHBIX HAYYHBIX OOILIECTB, M ITyOJMYHO MPEACTAaBISATH
MOJIyYEHHBIE PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIHIX;

yYMEHHE OIICHWBATh TUIOTE3bl M TEOPHHM O IMPOMCXOXKICHUU OJKM3HH, 4YEJIOBEKa U
YeJIOBEYECKHX pPac, O IMPHUYMHAX, MOCIEJCTBHAX M CIIOCO0AaX MPEJOTBPALICHUS TJI00aTbHBIX
U3MEHEHUH B Guocdepe;

YMEHHUE OCYLIECTBISATh OCO3HAHHBIN BBIOOP OyayIiei mpodeccuoHaIbHON AEATEIIbHOCTH B
obsactT  OMOJNIOTMH, OSKOJIOTHH, IPUPOJAOINOJB30BAHUS, MEIULMHBI, OWOTEXHOJOIHH,
NICHXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3AWCTBA, MHUILEBOW MPOMBIIIJICHHOCTH, YTIYOJsATh
NO3HABATEIbHBI HMHTEPEC, HANPaBICHHBIH HAa OCO3HAHHBIA BBIOOD COOTBETCTBYIOIICH
npodeccuu W TPOJODKCHHE OHMOJOTMYECKOro o00pa3oBaHHMS B OpraHM3AIMsIX CpPETHETO
npoecCHOHATBHOTO U BBICIIET0 00pa30BaHMS.



TEMATHYECKOE INTAHUPOBAHHUE
10 KUIIACC

Ne
n/
n

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmbl

buosornsa xak
HayKa

KoaunuecTBO 4acoB

Bcer

(1)

KonTpoabHbl
e padoThbI

IIpakTHyeck
ue padboThbl

JJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTesibH
ble pecypchl

JKuBrle cucTeMbI
U UX U3y4YCHHE

buomorns
KJICTKU
XuMuueckas
OpraHu3aIus
KJICTKU
Crpoenue u
(GYHKIIMH KJIETKH

10

0.5

OO0OMeH BelecTB
Y TIpeBpalIcHue
SHEPrUH B
KIJIETKE

Hacnencreennas
uHpopmanus u
peanmuzanus e€ B
KIIETKE

0.5

Ku3zueHHBIN
UK KJIETKH

Crpoenue u

byHKIUN
OpPraHU3MOB

17

1.5

10

PasmHoxeHne n
pa3BHUTHE
OPraHu3MOB

1.5

11

12

13

14

I'enetnka —
HayKa o
HaCJIEICTBEHHOCT
1787}
WU3MEHUYUBOCTH
OpraHU3MOB
3aKOHOMEPHOCTH
HaCJIEICTBEHHOCT
u
3aKOHOMEPHOCTH
U3MEHYUBOCTH
I'enetnka
4eJI0BEKa

10

0.5

0.5




15 Cenexuus 4 1
OpPTaHU3MOB
buorexnonorus
16 Y CUHTETHYECKas 4
OuoJorus
17 PezepBHOE Bpems 1
OBIIEE
KOJIMYECTBO
YACOB IIO 102 0 13
ITPOI'PAMME

Peanuzamust pabodeld mporpamMmbl y4eOHOTO mpenMera «bHOIOTHS» OCYIIECTBISETCS B
COOTBETCTBHUH C IIPOTrPAMMOI BOCTIUTAHUS.

JesiTe/IbHOCTH YUUTEJISI C Y4eTOM padoueii mporpaMMbl BOCIIUTAHUS

noOy>xJieHue odyyaronxcs co0I0aaTh Ha yPOKe OOIIETIPUHATHIE HOPMBI ITOBEACHUS
noOyX/JIeHNWEe YdJalmuxcsi CcoOmofaTh mpaBuiaa OOMIEHHWS CO BCEMH YYaCTHUKAMU
00pa30BaTenpHOro Mpoiecca

o0y KaeHne coOOII0AaTh MPUHIIUITEI YIeOHOH TUCIMILIHHBI U CAMOOPTaHU3AIIH

yuuTh cobmonats «[IpaBusa BHYTPEHHETO paclopsiaka 00yJarouxcs»

BOCIIUTHIBATH B3aUMOKOHTPOJIb 1 CAMOKOHTPOJIb 00YJarOIIUXCs

MPHUBJICYb BHUMAHKE IIKOJbHUKOB K IIEHHOCTHOMY aCIleKTy M3y4aeMbIX Ha ypOKaxX SBICHUI
yepes COo3JaHKe ClIeHUalbHbIX TEMAaTUYECKUX TPOEKTOB

opranuzanus paboThl C MOJIydaeMOW Ha YpOKE COLMAlbHO -3HaYuMOW uHopMmaruein -
MHULMUPOBAaHUE €€ 00CYXIECHHUS, BbICKa3bIBaHUsI yYAIIUMKCSI CBOETO MHEHUS 110 €€ TIOBOJY,
BBIPA0OTKH CBOETO K HEl OTHOILICHUS,

pa3BUTHE YMEHUS COBEPIIATh MTPABUIIBHBIN BHIOOD

JEMOHCTpALUS JIETSAM MPUMEPOB OTBETCTBEHHOTO, TPAKJAHCKOTO MOBEIEHUS, MPOSBICHUS
YEJIOBEKOJIIOOHS M T0OPOCEPACUHOCTH

NIEPEBOJ] COAECPKAHUA U3y4aeMOro Marepuajla Ha ypOBEHb JMUYHOCTHBIX CMBICIIOB,
BOCHPHUATHE IEHHOCTEH uepe3 NoA00p COOTBETCTBYIOLINX TEKCTOB JIJISl UTEHUS,

BOCIIPHUSTHE LIEHHOCTEHN uepe3 Mo100p 3a1a4 AJIs perieHus,

BOCHPHUATHE IEHHOCTEHN uepe3 noa00p NpoOIeMHBIX CUTYalUH Ui 00CYK/IeHUs B KJlacce,
BOCIPUATHE LIEHHOCTEN Yepe3 aHaAIIU3 MTOCTYIIKOB JIFOJIEH,

BOCHPUATHE IEHHOCTEH dYepe3 KOMMEHTapUM K IPOUCXOASIIMM B MHPE COOBITHSAM,
IIPOBEJIEHUE Y POKOB MYXKECTBA

MIPUMEHEHUE Ha YPOKE MHTEPAKTUBHBIX (POpPM pabOThI yyalMXCs: UHTEJUIEKTYaIbHBIX UIP,
CTUMYJIHPYIOMIMX O3HABATENbHYI0 MOTHUBAIIUIO IITKOJIHHUKOB

MIPOBEJICHUE IUCKYCCHI, KOTOpPbIE JAIOT yYallluMCs BO3MOXKHOCTh IPUOOPECTH OMBIT BEACHUS
KOHCTPYKTUBHOTO Jiiajiora ( MHTEJJIEKTYalbHOT0, HPAaBCTBEHHOT'0, 3CTETUYECKOTI0)
OpraHu3amus TPYNMoBOM paboThl WM pabOThl B Mapax C IEIbl0 OO0y4YeHUs KOMaHIHOU
paboTe M B3aMMOJIEHCTBHIO C APYIMMHU JE€ThbMH, TOCTAHOBKH OOIIEH IeNH, I TOCTUKEHUS
KOTOPOW KaXXJbIi JOJDKEH BHECTH WHIAWBUIAYAIBHBIA B KIAJ, PAaCIpENCIICHUI0 POJEH,
pediiekcueil BKi1aga Kaxaoro B 00U pe3ynbTaT

UCIOJIb30BaHNE BU3YAIbHBIX 00pa3oB (IPEIMETHO-ICTETHUYECKON cpebl, HariasaHou
aruTalus IIKOJbHBIX CTEHJOB, MPEIMETHON HAMpPaBIEHHOCTH, COBMECTHO MPOU3BOAUMBIE
BHJICOPOJIUKH 110 TEMaM ypOKa)

BKJIFOUEHUE WIPOBBIX MPOLENYpP, KOTOPHIE MOMOTarT IMOAJAEP)KaTh MOTHBALMIO JI€TEH K
MOJIYYEHUIO 3HAHUM, HAIAXUBAHUIO MO3UTHUBHBIX MEXIUYHOCTHBIX OTHOIIEHMH B Kjacce,
YCTaHOBJICHHIO JOOpOKeIaTeNbHOM aTMoc(hephbl BO BpeMsi ypoKa



opraHuzanysi mepcrBa MOTHUBUPOBAHHBIX U 3PYIAUPOBAHHBIX YyYalIUXCAd Had HX
HEYCIEBAIOIMMHU OJHOKJIACCHUKAMH, JAIOLIEr0 LIKOJbHUKAM COLMAIbHO 3HAYMMBbIH OIBIT
COTPYJHHYECTBA U B3aUMHON TOMOIIA

ucrnosib3oBanue TexHoJoruu «lloprdonmo», ¢ 1enp0 pa3BUTHS CAMOCTOSTEIBHOCTH,
pediekcuu 1 CaMOOICHKH, TUIAHUPOBAHMS JEATEIBHOCTH, BUICHUS MPABUIBHOIO BEKTOpA
IUIs JajbHEHUIIEro pa3BUTHS CLIOCOOHOCTEH

HWHUIUHUPOBAHHUEC U IMOAACPIKKA HCCHCHOB&TGHBCKOﬁ ACATCIIbHOCTHU IIKOJBHUKOB B paMKax
peanu3any UMU UHUBHTyalbHbBIX U IPYIIOBBIX HCCIIEI0BATENbCKUX IPOEKTOB

JaTb yqamumcesa BO3MOXHOCTB HpI/IO6peCTI/I HaBBbIK CaMOCTOATCIBHOI'O PCIICHUA
TEOPETUYECKON MPOOIEMBI

(dbopMHupoBaHKE HABBIKA TEHEPUPOBAHUS U 0POPMIICHUSI COOCTBEHHBIX HJICH

(GbopMHpOBaHHE YBaXXUTEIBHOTO OTHOIIEHUS K UYYXHUM HAesM, OQOpPMIEHHBIM B paboTax
JOPYIUX HCCIIEN0BATEIEeH

(dbopMHpOBaHKE HaBbIKA MyOJIMYHOI'O BBICTYIUICHUS Mepel ayIuTOpHel, apryMeHTHUPOBAaHUS
M OTCTaMBaHUS CBOCH TOUYKHU 3pCHUA

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne KosmnuecTBo yacos Hara

n/ Tema ypoka Bceer KoHTpoJbHBI IIpakTHYecku H3Yy'1eHH
I 0 e padoThbI e padoThbl b

buonorns Kak
KOMILUIEKCHasl HaykKa u

1 Kak 9acTh 1
COBPEMEHHOTO
oOmiecTBa

JKuBnle cucrteMbl U UX
CBOICTBa

YpoBHeBas
3 OpraHm3aIys  KUBBIX 1
CHCTEM

Hcropust OTKpBITHS U
4 W3y4YEHUs KIIETKH. 1
Kinerounas teopust

Meroasl
MOJIEKYJISIPHOM U
KJICTOYHO} OMOJIOTHH.
[IpakTnueckas padbora
«M3ydyeHne METO0B

5 KIJIETOYHOM OMOIOTHH 1 0.5
(xpomarorpadus,
anexTpodopes,
muddepeHraIbHOe
LHeHTpUuyrupoBaHue,
I11IP)»

XUMHUYECKUNA COCTAB
KJIETKU



MunepasibHbIe
BEILIECTBA KJIETKH, UX
Ouosoruueckas poib

Opranuueckue
BEIIECTBA KIETKH —
oenku. JlaboparopHas
pabota «O0HapyKeHHE
OEJIKOB C IIOMOIIIBIO
KaueCTBEHHBIX
peaKkuuii»

0.5

10

11

12

CBolicTBa,
KiaccuuKanus u
GbyHKIIUN OEIKOB

Opranunueckue
BEIIECTBA KIETKH —
YTJIEBOJIbI

Opranunueckue
BEIIECTBA KIETKH —
JIUTIA BT

Hyxnennosbie
kucnotel. JJHK u PHK.
JIaboparopHast pabota
«UccnenoBanue
HYKJICMHOBBIX KHCJIOT,
BBIJICTICHHBIX U3
KIJIETOK Pa3InIHBIX
OpPraHU3MOB»

0.5

13

14

Crpoenue u pyHKIIUH
AT®. JIpyrue
HyKJeo3uaTpugocdar
bl (HT®)
CexBeHMpOBaHUE
JAHK. Metobl
T€HOMHUKH,
TPaHCKPUTIITOMHKH,
IPOTEOMUKHU

15

16

17

Meroas! CTpYKTYpHOI
OHoI0THH

THUIIBI KJIETOK.
[Ipokapuornueckas
KJIETKA

Crpoenue
JYKapUOTUYECKOU
kieTku. [IpakTnaeckas
pabota «M3yuenue
CBOMCTB KJIETOYHOU
MeMOpaHbI»

0.5

18

[ToBepxHOCTHBIN




arrmapar KJICTKH

19

OnHomeMOpaHHbBIC

OpPTraHOUIbI KIETKH.
[IpakTrueckas pabota
«3yueHue 1BUKEHHUS 1
LIMTOIIJIa3MEI B

PaCTHTETBHBIX

KJIETKaX»

0.5

20

[TonyaBTOHOMHBIE
OpraHoubl KIETKU:
MUTOXOHJIPHH,
IJTACTU/TBI.
Jlaboparopuas pabota
«Hccnenosanue
MJ1a3MOJIN3a U
JIeTIa3MOJIH3a B
PaCTHTEIBHBIX
KIJIETKaX»

0.5

21

22

HememOpanHubie
OpPTaHOM[IBI KJICTKH
Crpoenne u QyHKITUH
sapa

23

CpaBHuTENBbHAS
XapaKTePUCTHKA

KJIETOK DYKapHOT.
JIaboparopHast pabota 1
«3yueHue cTpoeHus

KJIETOK Pa3InIHBIX
OpPTaHU3MOB»

0.5

24

Accumunanus u
JTUCCUMIISIINS — JBE
CTOPOHBI
MeTtabosm3Mma. Tumsl
oOMeHa BEIIeCTB.
JlabopaTopHas pabota
«M3yuenue
KaTaJTuTHYeCKON
AKTUBHOCTH
dbepMeHToB (Ha
MIpUMEpPe aMIJIa3bl TN
KaTasas3bl)»

25

DepMEHTATUBHBIN
XapakTep peakiuin
KJIETOYHOTO
MeTaboIn3Ma.
JlaGopatopHnas pabora
«3yueHne
(bepMeHTaTUBHOTO
pacIleIIeHHs

0.5




MIEPOKCH/IA BOJIOPO/IA B
paCTI/ITeHBHBIX nu
JKMBOTHBIX KJIETKaX)

26

27
28

Benku-akTuBaTOpHI U
OeIKU-UHTHOUTOPBI

ABTOTpO(HBIN THIT
oOMeHa BEIeCTB

dorocunres

29

30

31

XeMOCHUHTE3.
Jlaboparopnas pabota
«CpaBHeHue
MIPOIIECCOB
dboTocuHTE3a U
XEMOCHHTE3a»

AHa’poOHbIE
opranusmbl. Busl
OpOKEHUSI.
JlaGopaTopHas paboTta
«CpaBHeHUE
MIPOLIECCOB OPOKEHHS
U JBIXQHHS

AspoOHBIE OPraHU3MBI.
OTansl
YHEPrEeTHYECKOTO
oOMeHa

0.5

32

33

DHeprus MeMOpaHHOTO
rpaJiu€HTa MPOTOHOB.
Cunre3 ATO: pabota
npoToHHON ATO-
CUHTa3bl

Peaknun Matpu4HOro
CUHTE3a

34

Tpanckpunuus —
MaTpUYHBIA CUHTE3
PHK

35

36

Tpanciauys u e€
JTarnbl

Konnposanue
aMMHOKHUCIIOT. Poib
pubocom B OMOCHHTE3E
Oenka

37

Opranu3zanus reHoma
y IPOKapHOT U
9yKapuoT

38

MonexkynsapHbie
MEXaHU3MBI
9KCIIPECCUH T€HOB Y




AYKapHOT

39

Bupycbl —
BHEKJICTOYHBIE ()OPMBI
KU3HU U O0JIUTaTHBIE
Mapa3UTHL.
[IpakTuueckas pabora
«Co3nanue Mozienu
BHUpYCa»

0.5

40

Bupychsie
3a0071eBaHUs
YEJI0BEKA, )KUBOTHBIX,
pacTeHui

41

42

Hanorexnonornu B
OUOJIOTUU U MEULIUHE

JKV3HEeHHBIN TUKIT
KJIETKHU

43

44

45

46

47

48

MarpuuHsbIii CHHTE3
JIHK

XPpOMOCOMBI.
JlaGopaTopHas paboTta
«M3ydyeHne XxpoMocoM
Ha FOTOBBIX
MUKpOITpenapaTax»

JleneHue KIeTKu —
MHTO3

Turmbl KIETOK.
Kapuokunes u
[IUTOKUHE3.
JIaGoparopHas paboTa
«Habmronenue Mmuros3a
B KJIETKaX KOHYUKA
KOpenikKa jJyka (Ha
TOTOBBIX
MHUKpOIIpernaparax )»
Perynsuus
KU3HEHHOTO LIMKJIa
KJIETOK

OpraHusMm Kak eIuHOe
1enoe

0.5

0.5

49

50

TkaHu pacTeHuUn.
JlabopaTopHas pabota
«M3ydenue TkaHen
pacTeHui»

TkaHu KUBOTHBIX U
9eJI0BeKa.
JlaGopatopHnas pabora
«M3yueHune TKkaHen
KHUBOTHBIX)»

0.5

0.5



51

Opransl. CucteMbl
OpraHoB.
JlaGopaTopHas pabora
«M3y4yeHne OpraHos
LIBETKOBOTO PACTEHUSI»

0.5

52

53
54

Onopa Tena
OpraHu3MOB

JBmxenue
OpraHu3MoB

[Inranue opranu3sMoB

55

[Iutanue
ITI03BOHOYHBIX
KUBOTHBIX.
[InmeBapurensHas
CUCTEMA YEJIOBEKA

56

57

58

JIpIXxaHue OpraHu3mMoB
Hpixanue
II03BOHOYHBIX
JKUBOTHBIX U YEJIOBEKA
TpancnopT BemeCTB y
OpPraHHU3MOB

59

60

KpoBeHocHas cucrema
II03BOHOYHBIX
JKHBOTHBIX U YCJIOBCKA

Brinenenue y
OpraHu3MOB

61
62

3amura y OpraHu3MoB

NMmmyHHas cucrema
YeJoBeKa

63

Pasgpaxkumocts u
perynsauus y
OpraHUu3MOB

64

65

66

I'ymopanbHas
peryusnus u
SHJOKPUHHAs CUCTEMA
JKUBOTHBIX U YEJIOBEKA

DopMBbl pa3MHOKEHUS
OpraHn3MOB

ITonoBoe
pa3MHOXEHHE

67

68

Meiios

l'amerorenes.
ObpazoBanue u
Pa3BUTHUC IMOJIOBBIX
kietok. JlaboparopHas
pabota «3yuyenue
CTPOEHHUS TOJOBBIX

0.5



69

70

71

KJICTOK Ha FOTOBBIX
MUKpOIpenaparax»

NuauBunyansHoE
pa3BUTHE OPraHU3MOB 1
— OHTOT'CHE3

3akJiajika OpraHoB 1
TKaHEH 13
3apOJIbIIIEBBIX
JINCTKOB

Pocr u pasButue
JKHBOTHBIX.
JIaboparopHast pabota
«Br1aBienue
MIPU3HAKOB CXO/ICTBA
3apoJibIen
IT03BOHOYHBIX
JKHBOTHBIX)

0.5

72

73

74

Pazmuoxenue u
pa3BUTHE PACTECHUI.
JlaGopaTopHas pabota
«CTpoeHue opraHoB
Pa3MHOKEHHUS BBICIIUX
pacTeHuin»

Hcrtopus cranoBneHuUst
Y pa3BUTHS T€HETUKHU 1
Kak HayK1

OCHOBHBIE TTOHSTUSA U
CHUMBOJIBI TCHETHKH.
JlabopaTopHas pabota
«Jlpo3oumna kak
00BEKT ICHETHYSCKUX
HUCCIIeOBAHUI»

0.5

0.5

75

76

3aKOHOMEPHOCTH
HaclleI0BaHUs
MIPHU3HAKOB.
Mounorubpuanoe
CKpEeUIBaHNUE.
ITpakTnyeckas pabora 1
"N3yuyenue
pe3yIbTaToB
MOHOTHOPHUIHOTO
CKpELIBaHUA y
po30¢uiIH"

[uTomornyeckne
OCHOBBI
MOHOTHOPHUIHOTO
CKpEUIMBaHUS

0.5

77

AHanmu3upyroiiee 1




CKpEIIIMBaHUE.
Henonnoe
JIOMUHUPOBAHUE

78

79

Jurubpumnoe
CKpEIIUBaHHUE.
[IpakTrueckas pabota
«3yueHue
pe3yIbTaTOB
TUTUOPUTHOTO
CKpEITUBaHUS Y
Ip030(HITBD»

uTonoruyeckue

OCHOBBI TUTHOPHUTHOTO

CKpC€IIMBaHUA

0.5

80

CuerieHHOE
HacJIeJ0BaHUE
MIPU3HAKOB

81
82

XpoMOCOMHasi TEOpHs
HACJIEICTBEHHOCTHU

I'eneTuka mona

-

83

84

I'enornn xak
[eJIOCTHAs cucTeMa

['enernueckuii
KOHTpPOJIb Pa3BUTHUS
pacTeHuM, KUBOTHBIX
1 YeJI0BeKa

85

86

N3menunBOCTH
MPU3HAKOB. Bubl
U3MEHYUBOCTH

MopaudukarmonHas
U3MEHYUBOCTD

87

BapuauuonHslii psan u

BapuanMoOHHasg KpuBas.

JlaGopatopHnas pabora
«HccnenoBanne
3aKOHOMEPHOCTEN
MoAN(UKAITMOHHON
U3MEHUYUBOCTH.
[Toctpoenue

BapuanMOHHOTI'O psada U

BapHallMOHHON
KpHUBOW»

0.5

88

89

I'enorunnueckas
W3MEHYNBOCTb.
KomMOunatusHas
W3MEHYNBOCTD

MyranronHnas
N3MEHYUBOCTD.

0.5




[IpakTrueckas pabota
«Myrauuu y
npo3odute (Ha
TOTOBBIX
MUKpOIpernaparax)»

90

3aKOHOMEPHOCTH
MYyTaIlMOHHOTO
mpotrecca.
DnUreHeTuka u
SIUT€HOMHKA

91

I'eneTnka yenoBeka.
[IpakTrueckas pabota
«Cocrasiienue u
aHaJu3 pOJOCIOBHOMN»

0.5

92

93

MeTtoasl MEIUIIMHCKOMN
FeHETUKHU

3HayeHue
MEIULIMHCKON
T€HETUKHU B
MPEAOTBPALEHUN U
JIEYEHU U T'€HETHYECKUX
3a001€BaHNM YEI0BEKA

94

OcHOBHbIE TIOHATHUS
CETIEKITUH.
JlaGopaTopHas paboTta
«M3ydyenue copToB
KYJIbTYPHBIX PaCTCHHIA
Y TIOPOJI IOMAIITHUX
KUBOTHBIX»

0.5

95

96

Metonasl
CEJIEKIIMOHHOMN
paloThI.
JlabopaTopHas pabota
«M3ydyeHne METO0B
CEJIEKIIUU PACTECHUIN»

JlocTrKeHMs ceneKunun
pacTeHui u
KUBOTHBIX.
[IpakTnueckas padbora
«IIpuBHUBKa pacTEHUI»

0.5

97

Coxpanenue,
H3Y4YECHUE U
UCIOJIb30BaHUE
T'€HECTUYCCKUX

pecypcoB

98

buotexHonorus kak
HayKa U O0Tpacilb
ITPOU3BOJICTBA.

0.5



[IpakTrueckas pabota
«M3yuenue oObEKTOB
OMOTEXHOJIOTUNY

99

100

101

OcCHOBHEBIE
HarpaBJICHUs
CHHTETHYECKOU
OHoIOrun

XpoMOCOMHas 1
TeHHAasl MHXKEHEPUs
Meaunuackue
OMOTEXHOJIOTHH

102

[ToBTOpEHME,
0000111EHNE,
CUCTEeMaTU3alUs
3HAHUU

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

13.5
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