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MNOSICHUTEJIBHAS 3AITUCKA

[Iporpamma o yue6HOMY npeaMety "buonorus” (nanee - 6MoI0THs) HA YPOBHE CPEIHETO
obmero oopazoBanus paspadorana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 obOpazoBanun B Poccuiickoit Depepanum»y, ®I'OC COO, Konmenmuu mnpenogaBaHus
yuebHoro mnpeamMera «bruoorus» U OCHOBHBIX MOJOXKEHHN (herepanbHOi paboueil mporpaMmbl
BOCIUTAHHUS.

VYuebusiii npeamer «buonorus» yrmyonénnoro ypoBHs wu3yudenus (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, CpelHUM MpodecCHOHANbHBIM U BBICHIMM OOpa3zoBaHueM. B To e Bpems
KaX/IbIi U3 3TUX y4eOHBIX PEIMETOB JOJDKEH ObITh OPUEHTHPOBAH HA MPHUOPUTETHOE PEHICHUE
0o0pa3oBaTeNbHbIX, BOCIUTATEIbHBIX M PAa3BUBAIOIIMX 3aJay, CBA3aHHBIX C MpodopueHTanuein
0o0y4aromuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JIacTM HAy4dyHOro 3HAHUS,
CBS3aHHOTO C OWOJIOTHEH, MEOUIIMHON, SKOJOTHEH, IMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Tporpamma no yue6HOMy npeamery "buonorus" gaét mpencraBieHHe O LETU U 3aadax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriyOn€HHOM ypOBHE, OTpeIeisieT 00s3aTeIbHOE
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUE, €ro CTPYKTYpHUPOBAHHE MO pa3ieliaM U Temawm,
pacripenienieHue 1mo KiaccaM, peKOMEHAYET MOCIe0BaTeIbHOCTh H3yYeHHs y4eOHOTO MaTepuraa
C yu€TOM MEXIIPEIMETHbIX U BHYTPUIIPEAMETHBIX CBs3€d, JIOTMKH Y4eOHOro mpoiiecca,
BO3PACTHBIX 0COOEHHOCTEH oOy4aromuxcs. B mporpamme mo OMONIOTHH peann30BaH MPUHIIUI
MPEEeMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO OOIIEero o0pa3oBaHus,
Omaromaps 4yeMmMy IIpOCMAaTpHUBAaeTCs  HAIlPaBICHHOCTh Ha  IOCIEAYIOIIEe  Pa3BUTUE
OMOJIOTUYECKNX 3HAHHWM, OPUEHTHPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOIO
MHUPOBO33PEHUS, 3KOJOTUUYECKOIO MBILIUICHUS, IPEICTaBICHUNA O 3I0pOBOM 00pase >KM3HH, Ha
BOCIHTaHHE OEpPEeKHOTO OTHOILIEHHUS K OKpY)Karolled NpupogHoi cpere. B mporpamme 1o
OMOJIOTUM TaK)Ke IOKa3aHbl BO3MOXHOCTH ydeOHoro mnpenmera «buosorus» B peanuzanuu
tpeboBanuit ®PI'OC COO k MiIaHUPYEeMbIM JHMYHOCTHBIM, METAlpeAMETHBIM M HPEIMETHBIM
pe3yapTaTaM oO0ydeHuss W B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIbHOMN
NeSITeIbHOCTH O0YYaloIUXCs 10 OCBOCHHMIO COJEp)KaHUs OHOJOrMYECKOro OOpa3oBaHUsS 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 THpUpO/IE, OCHOBAX MOJEKYISIPHOW M KIETOYHOH Ouosoruw,
AMOpHUOJIOTUN U OMOJOTUHU Pa3BUTHS, T€HETHKHU, CENEKIHUH, OMOTEXHOJIOTHH, 3BOIIOIMOHHOTO
YUEHHSI U HKOJIOTHH.

N3yuenue yuebHoro npeamera «buosorus» Ha yriayOJIeHHOM YpOBHE OpPUEHTHMPOBAHO Ha
HOJrOTOBKY OOYyYaroIuXcs K MOCJIEAYIOIIEMY MOJIY4YEeHHIO0 OHOJIOrHYeckoro oOpa3oBaHus B
By3aX M OpPraHU3alMsIX CpeaHero npodeccuoHaibHOro 00pasoBaHusi. OCHOBY €ro colepiKaHus
COCTaBJIIET CHUCTEMa OHMOJOTMYECKMX 3HAHMHM, MOJYYEHHBIX MpPU HM3YYEHUH OOYy4aroIIMMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/lesioB OHOJIOTHHM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, B 10—11 kiaccax 3TH 3HaHUS MOTYYarOT pa3BuTHe. Tak, pacCIIMPEHbl U yIiIyOJIeHbI
OMOJIOTHYECKHE 3HAHUSA O PACTeHHSX, >KMBOTHBIX, rpubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
O0IMMX 3aKOHOMEPHOCTSX MKH3HH, JOMOJHHUTEIbHO BKJIIOUEHBl OMOJIOTMYECKHE CBEIEHUS
MPUKIIATHOTO M TOUCKOBOTO XapaKTepa, KOTOPhle MOKHO HCIOJIb30BAaTh KaK OPUEHTHPHI IS
nocienyomero Beidopa npogeccur. BozMokHa Takke MHTErpanus OMOJIOTMYECKUX 3HAHUH C
COOTBETCTBYIOIMMH 3HAHHUSMH, TIOTYICHHBIMU O0YUJaAIOIIUMUCS TIPU U3YUEeHUH (PH3UKH, XUMHH,
reorpauu U MaTeMaTHKH.



CrpykTypa mnporpammbl 1o y4yeOHOoMy mnpeamery "buornorus" oTpaxaer CHCTEMHO-
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 3eMie, COXpPaHEHUs OHOJIOTMYECKOro pa3HOOOpa3us
wianeTsl. Tak, B 10 Kkiacce M3ydarOTCsi OCHOBBI MOJICKYJISIDHOM M KIETOYHOH OHOJIOTHH,
SMOPHOJIOrUM U OMOJIOTMU PA3BUTHUS, TEHETUKU U CEJNEKIHUU, OMOTEXHOJIIOTUM U CUHTETHYECKON
OMoNIOTHH, aKTYyaJU3UpPYIOTCS 3HAaHUS OOydaroumxcs 1O OOTaHWKE, 300JI0TUH, AHATOMHH,
¢u3uonorun yenoseka. B 11 kiacce M3ydaroTcsi 3BOJIIOLMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
yueHue o 6uocdepe.

Vuebublil npenmer «buonorus» mpu3zBaH o0OECEUUTh OCBOCHHME OOYy4YaroIIUMUCS
OMOJOTMYECKUX TEOPUM M 3aKOHOB, WJEH, NPUHLUIIOB W IPaBWJ, JEKAIIMX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAy4YHOH KapTHHBI MMpa, 3HAHUH O CTPOEHUHM, MHOrooOpasuu u
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOIMyJIsAIUuN, OWOLIeHO03a, SKOCHCTEMBI, O BBIIAIOIIMXCS
HAYYHbIX JOCTH)KEHHUSIX, COBPEMEHHBIX MCCIIEOBAaHUAX B OHOJOIMM, NPUKIAIHBIX ACHEKTax
Ounonornyeckux 3HaHWM. /g pa3BUTHS W MOIJEp)KaHUS MHTEpeca 0O0yJaromuxcs K OMOJIOTUU
Hapsy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOI'0 MaTepuaa B COJEPKaHUU MPOrPaMMBI 110
OMOJIOTHH TIPEIYyCMOTPEHO 3HAKOMCTBO C HMCTOPHEN CTAHOBJICHHMS W PA3BUTHsSI TOW WA MHOU
o0nacTy GMOJIOTUH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YYEHBIX B PELICHHE BaXKHEHUIIMX
OHMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

Llenp u3yuenust yue6Horo npeamera «buosorus» Ha yriyOlnEHHOM ypOBHE — OBJIAJICHUE
00y4JaromuMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOW OPraHU3allMi JKUBBIX CHCTEM
pasHOro paHra U NpuoOpeTeHre YMEHUH MCIOJIb30BaTh 3TH 3HaHMS B (POPMUPOBAHUM MHTEpeca
K onpeaenéHHol 001acTi MpoPeCCHOHATBHON NEATEIIPHOCTH, CBSI3aHHONW ¢ OMOJIOTHEH, WM K
BbIOOpY y4eOHOT0 3aBeIeHHs I IPOAOIIKEHHUS OMOJIOTHYECKOro 00pa3oBaHus.

JocTmkenne nenn u3ydeHus: yyeOnoro npenmera «buonorus» Ha yriyOJIEHHOM ypOBHE
o0ecreynBaeTcs pelIeHueM CaeIyoIuX 3a1au:

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

O3HAKOMJICHHE  OO0ydJaromMxcsi €  METOAaMM  TO3HAHMUS  JKMBOM  NPUPOABL:
UCCIIEI0BATEILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KIETOUYHOW OMOJIOrHH,
AMOpHUOJIOTUN U OMOJIOTUH PAa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTUU U CUHTETHUECKOMN
OMOJIOTHH,  TMAJEOHTOJOIMH, OKOJOTMM); METOAAMU  CaMOCTOSATENBHOTO  MPOBEICHHS
OMOJIOTHYECKUX HCCIIEeOBaHUI B JsabopaTopuu U B Ipupojae (HaOmoaeHue, H3MEpPEHUE,
HKCIEPUMEHT, MOICTHUPOBAHNE);

OBJIaJIcHUE OOYYaIOLIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAIU3UPOBATH U
UCIOJIb30BaTh OMOJIOTUYECKYI0 HH(OPMAIINIO; TTOIb30BAThCA OMOJIOrMYECKON TEPMUHOJIOTHEN U
CUMBOJIUKOW;  yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OHOJIOTMM U  COLMAIBHO-
HSKOHOMHUYECKUMH U HSKOJIOTHYECKUMH IpOOJeMaMy YeJIOBEYECTBa; OIICHWBATh IOCIEICTBUS
CBOEHM JIEeATENIbHOCTH 110 OTHOLIEHUIO K OKpYXKarolled NpHUpPOJHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3/I0POBBIO  OKPYKAIOIIMX JIOeH; OOOCHOBBIBaTb M  COOJIIOJAaTh  MeEphl
npoUIakTUKY MH(QEKIMOHHBIX 3a00J1€BaHMi, MpaBuiIa MOBEIEHUS B MPUPOJIE U 0OecTIeyeHHs
0€30MaCHOCTH COOCTBEHHOM KH3HENEATeNbHOCTH B YPE3BbIUANHBIX CUTYalMsIX MPUPOJHOTO U
TEXHOTEHHOT'O XapaKTepa; XapaKTepHu30BaTb COBPEMEHHbIE HayudHblE€ OTKpPBITHS B 001acTu
OHOJIOTHH;

pa3BUTHE Yy 00YYaIONIMXCS WHTEIUIEKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEN B mpoliecce
3HAKOMCTBA C BBIIAIOLUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIEIOBaHMSIMU B OHOJIOTHH,
pelaeMpIMi €10 MpodaeMaMHu, METOJ0JIOTHEH OMOJIOrMYecKOro MCCIeI0BaHusl, MPOBEICHUs



OKCIIEPUMEHTATBHBIX HCCICIOBAHUM, peIIeHUs] OWOJOTHYECKHX 3a/1ad, MOJCIHPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB M TPOIIECCOB;

BOCIIUTAHHUE Y OOYYArOIIMXCSl [IEGHHOCTHOTO OTHOIICHHS K JKUBOW MPHPOJC B IEIOM H K
OTIENbHBIM €€ 00beKTaM U SBJICHUSM; (OPMHUPOBAHUE OSKOJOTUUYECKOW, TE€HETHYECKOU
rPaMOTHOCTH, OOMICH KyJIbTYphl MOBEACHHUS B TPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

nproOpeTeHne 00yJarOIUMUC KOMIIETEHTHOCTH B PAIIMOHAIBHOM MPUPOIOIIOIE30BAHUN
(cobmroneHne TmpaBUJl TIOBEJACHUS B TPUPOJIE, OXPaHbl BHJIOB, OSKOCHUCTEM, OHOCGhEpHI),
COXpaHEHHH COOCTBEHHOTO 3/I0pPOBBSl U 3JI0POBbsSI OKPYXKAIOMIMX JIoAeH (COOMI0OaeHus Mep
npodunakTuku  3aboneBaHuii, oOecriedyeHne  OE30MACHOCTH  KHU3HEACSITEIBHOCTH B
YpEe3BBIYAMHBIX CUTYAIUSX MIPUPOTHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIIOJIb30BAHUS
OMOJOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3MaHME YCJIOBHMM I OCO3HAHHOTO BEIOOpa OOYYAIOUIUMUCS WHIUBUIYATHHON
0o0pa3oBaTeNbHOIl  TPAeKTOpUH, CHOCOOCTBYIOLIEH mocienymoleMy npodhecCHOHATbHOMY
CaMOOMIPEJICIICHUI0, B COOTBETCTBUU C WHIUBUIYaTbHBIMA HMHTEpPECAMH U MOTPEOHOCTIMHU
peruoHa.

OO01iee ymuClIO YacoB, OTBEACHHBIX Ha W3yuy€HUE OHOJOTMM Ha YriayOJIEeHHOM 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 (GOpPM, METOJOB U CPEeACTB OOydeHus Ouoyoruu
OCYIIECTBIISICTCS ¢ YYETOM CHCHH(PHUKH €ro COJEp)KaHUS M HANpPaBICHHOCTH HA TPOJODKCHUE
Ounosnoruueckoro oOpa3oBaHMs B OpraHU3alUsAX CpeIHero NpodecCHOHATBLHOTO U BBICIIETO
o0Opa3oBaHusl.

OO0s3aTeNbHBIM YCIOBUEM TMPH OO0YYeHHH OMOJOTMU Ha YriayOlIEHHOM YpOBHE SIBIISETCS
MPOBEJICHUE JIA0OPATOPHBIX W MpaKTUYeCKHX pador. Takxke ywacThe oOydarommxcs B
BBIMIOJTHEHUH  TPOEKTHBIX M  y4eOHO-UCCIIEOBATENbCKUX PAabOT, TeMaTHKa KOTOPBIX
OTIPE/ICIISICTCS yYUTEIIEeM Ha OCHOBE HMMCIOIIUXCS MaTePUATBHO-TEXHUYECKUX PECYPCOB H
MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEP/KAHUE OBYYEHUA
10 KUIACC

CopepxaHue IPOrpaMMBbl,  BBIIEICHHOE  KYPCUBOM, HE BXOAUT B  IIPOBEPKY
rocynapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHnHas OMOJIOTHSI — KOMILJIGKCHAs Hayka. KpaTkast ucropusi pa3BUTHSI OHMOJIOTHH.
buonornyeckne Hayku M u3ydaemble UMHU InpoOneMbl. DyHIaMeHTaldbHbIE, NPUKIAAHBIE U
IIOMCKOBBIE HAYYHbIE UCCIIE0OBAHNS B OMOJIOTUH.

3HayeHue Ouojoruv B (HPOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyUYHOW KapTUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonormeil. 3HaueHWe OHOJOTMM B TMPAKTHUECKOU
JEATCIIBHOCTH  YEJIOBEKA: MEAMIMHE, CEIbCKOM XO3HCTBE, IPOMBIIUICHHOCTH, OXpaHe
IPUPOJIBI.

JdemMoHcTpauMu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneii, XK. b. Jlamapk, Y. apsun, Y. Iapsei, I
Meunnenb, B. M. Bepnanckuii, W. II. IlaBnos, M. WM. Meunuko, H. W. Basuios, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3p OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOJIOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak mpeamer uydeHus Ounosoruu. CBONCTBA KUBBIX CUCTEM: €IMHCTBO
XUMHYECKOIO COCTaBa, JIUCKPETHOCTh M LEIOCTHOCTb, CIIOKHOCTb H YIOPSAJOYEHHOCTh
CTPYKTYpBI,  OTKpPBITOCTb, CAaMOOpPraHM3alus, CaMOBOCIIPOM3BEICHHE, Pa3APakKUMOCTh,
U3MEHYMBOCTh, POCT U pa3BUTHE.

VpOBHH OpraHu3alliyd JKUBBIX CHCTEM: MOJEKYJISAPHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHU3MEHHBIM, MONYJISIIUOHHO-BUI0BO, AKOCUCTEMHBIN (6MOTeO1IEHOTUYECKHI),
6uocdepusbiil. IIpoueccsl, Npoucxoasume B *KHUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuzsp kak popma cymectBoBaHus Marepuu. Hayku, uzydaromye *HUBbl€ CUCTEMbI HAa PAa3HbIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbIX cucteM. Mertoapl Ouonorudeckod Hayku. HaOmrogeHue, u3mepeHue,
DKCIEPUMEHT, CHCTeMaTu3auus, MeraaHanus. [loHsaTMe o 3aBUCMMOH M HE3aBHCHUMOM
nepemenHoi. IlmanmpoBanme skcnepumenta. [locraHoBka W mposepka rumore3. Hynesas
runote3a. [loHsTHE BEIOOPKH U €€ A0CTOBepHOCTh. Pa3dpoc B Omonornyeckux AaHHbIX. OleHKa
JIOCTOBEPHOCTH TMOJIYYEHHBIX PEe3yNIbTaTOB. [[pUUMHBI MCKAKEHUS PE3YJIBTATOB JKCIIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaLun

Tabmuubl u cxembl: «OCHOBHbIE TPU3HAKU JKU3HW», «bBHOJIOrMYECKHEe CUCTEMBI,
«CBolicTBa )KMBOW MaTepumn», «Y pOBHU OpraHU3aIMH KUBOW NMPUPOIbD», «CTpOeHHE )KUBOTHOM
KieTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpPraHU3May,
«buoreonenos3y», «buochepar, «MeToabl U3yueHUs KUBOU TTPUPOIBI.

Ob6opynoBanue: 1abopaTopHoe 000pyI0BaHKE IS POBEACHHS HAOIIOACHNUH, U3MEPEHUH,
DKCIIEPUMEHTOB.

IIpakTyeckas padora «licnonp3oBaHME pa3IMYHBIX METOAOB IPU H3YYEHUM MKUBBIX
CHUCTEMN.

Tema 3. buosnorns Kjierku

Knetka — cTpykTypHO-GYyHKIIMOHAIbHAS €IWHULA >KUBOTO. VICTOPUS OTKPBITHUS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOM TEOpHUH.

MeTtoapl MOJEKYJISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONMS, Xpomarorpadus,
aNeKTpodope3, METOJ  MEUEHbIX aTroMoB, AuQQepeHnnaIbHoe eHTpUudyrupoBaHue,



KyJIbTUBUPOBAHUE KIETOK. M3yuenue (ukcupo8anHuix Kiemox. DIEKTPOHHAsT MUKPOCKOIHSL.
Kougoxanvnasa muxpockonus. Bumanvhoe (npusxcuznennoe) uzyyeHue Kiemox.

JleMoOHCTpaL U

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
Pa3BUTHUS METOI0B MUKPOCKOIIHM.

OO6opynoBaHue: CBETOBOM MMKPOCKOI, MHMKpPOIpENaparbl pacTUTENIbHBIX, UBOTHBIX WU
OakTepraIbHBIX KIETOK.

IIpakTnyeckass padora «lI3yueHne MeTOJOB KIJIETOYHOH Ouosoruu (xpomarorpadus,
anektpodopes, nuddeperiuanpHoe nenTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XHUMHYECKUHN COCTaB KJIETKU. Makpo-, MUKpO- U yJIbTPaMUKpPO3JIeMeHThI. Boaa u e€ posnb
KaK pacTBOpUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBaHHM KIIETKH, TEIJIOPETYJIALHUH.
MunepasnbHbie BellecTBa KJIETKH, UX Ouojorudeckas poiib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBod Mojekyinbl. [lepBuunas cTpykTypa Oeika, menTuaHas
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHuYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN 0enKOB. [Ipuonsi.

VYrneBoabl. MoHOcaxapuibl, JuUcaxapuibl, OJIMrocaxapuibl M mojucaxapuabl. OOmui
IUIaH CTpOeHUsT U (U3UKO-XMMHUYECKHE CBOMCTBa YriieBoAoB. buonorumdeckue QyHKIUU
YTJIEBOJOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOWCTBA. Knmaccudpukanus  mumnmmos.
Tpurnunepunasl, GochomunuIbl, BOCKH, cTepousl. buonornyeckue Gpynkunu munuaos. O0mue
CBOICTBa OHMOJOTMYECKMX MeMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
IIOJIYIIPOHHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJTHK u PHK. Ctpoenue HyknenHoBbIX kucioT. HykneoTuasl.
[Mpunmun kommementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas crupaib.
Mectonaxoxaenue u ouonornueckue ¢pynkuu JJHK. Bugst PHK. @yakiuun PHK B knetke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mojiekyine AT®. buonornueckue
¢ynkuun AT®. BoccTaHoBIEeHHBIE MEPEHOCUUKH, UX (QYHKUMU B KieTke. [pyeue
HYKaeo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  ecenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHast OuoJyiorus: OMOXMMHUYECKHE U OMO(pU3MUECKHE HCCIEIOBAHMS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOINIeKyl. Mooenupoganue cmpykmypvl u QYHKYui
Ouomonekyn u ux Komniekcos. Komnvromepnuiti Ousain U OpeaHuyecKuti cunme3s 6UOMONEKY U
UX HENPUPOOHBIX AHATI0208.

JleMoOHCTpaL U

[Hoptpetsr: JI. [Toaunr, Jx. Yorcon, @. Kpuk, M. Yunkuunc, P. ®panknun, @. Caurep, C.
IIpy3unep.

[uarpammsl:  «PacnpeneneHne XMUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW MIPUPOJIEN.

Tabmuubl u cxemsl: «llepuoanyeckass TabiuIa XMUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJBl BOABI», «BemectBa B cocraBe oOpraHu3moB», «CTpoeHHE MOJIEKYJbl Oelkay,
«CTpyKTYypbl O€NnKOBOW MOJEKYNIb», «CTpoeHHE MOJEKYI YrieBoaoB», «CTpoeHHe MOJEeKyI
munuoBy, «HykinenHoBbie KUCTOTE, «CTpoeHue MoeKyiabl ATDy.

Ob6opynoBaHue: XUMHUYeCKas Mocyia 1 000py1oBaHHE.

JladopaTropnas padora «OOHapykeHHE O0EITKOB ¢ TOMOIIBIO KaY€CTBEHHBIX PEAKITUI».

JlabopaTopnas pa6ora «lccnenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH



Tumbl KJIETOK: 3yKapHOTHYECKass M IMpokapuoTuyeckas. CTpyKTypHO-(YHKIMOHAJIbHBIC
00pa3oBaHMs KIJIETKH.

CtpoeHre MPOKApUOTHUECKON KieTku. KietoyHas creHka OakTepuid ©  apXeu.
OcoOeHHOCTH CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

CrtpoeHue u QpyHKUMOHHpPOBAHHE dyKapuoTHdeckoi kieTku. [Imazmarudeckas memOpaHa
(mma3manemma). CTpykTypa IUTa3MaTHyecKodl MeMOpaHbl. TpaHCIIOPT BEHIECTB dYepes
MJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbBIN (muddysus, obOneruénnas auddysus), aKTUBHBIN
(mepBUYHBIA U BTOPUYHBIN aKTUBHBIA TpaHcmopt). [lomymponurnaemocts memOpansl. Pabota
HATPUN-KaJIMEeBOro Hacoca. DHIOIMUTO3: MUHOIUTO3, (harounTo3. Jk3ouuTo3. Kierounas creHka.
CrpykTypa 1 GyHKIMU KIETOUYHOW CTEHKH PacTEHHH, TpHOOB.

[urommaszma. I{uro3osb. llutockener. JIBuwkenue nuToruia3Mbl. OpraHOUIbI KIIETKH.
OnHoMeMOpaHHBIE OPraHOUIBI KIETKH: dHAoIIazmMaTrndeckas cetb (DI1C), anmapar ['onbmxwy,
JN30COMBI, UX CTpoeHHe U (YHKIUU. B3anMOCBSI3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHne TpaHySIpHOTO peTuKymnyma. Mexanusm Hanpasnenus 6enxkoé ¢ JIIIC. Cunres
pactBopuMbIx  OenkoB. CuHHTE3  KIETOYHBIX MeMOpaH. [mamkuii  (arpaHymsipHBIi)
SHJIOIIA3MaTHYeCKUi peTukyayMm. CekperopHas (GyHKums amnmapara [onbmku. Moougukayus
benxos 6 annapame I onvocu. Copmuposka 6enxog 6 annapame I o1v02cu. TpaHCHIOPT BEIIECTB
B KjeTke. Bakyonu pacturenbHbixX KieTok. Kiierounslii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWUIBI KJIETKH: MHUTOXOHIPUHU, MJIACTUIBL. [Ipoucxodicoenue
mumoxonopuui u niacmud. Cumodbuocenes (K.C. Mepeockosckuui, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MHUTOXOHApUA © miactul. llepBuuHble, BTOPUYHBIE U CJOXKHBIC IJIACTH]IBI
(OTOCUHTE3UPYIOUINX JYKAapUOT. XJIOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIHX
pacTeHuil.

HememOpannsie opranouap! kieTkd CTtpoeHne ¥ (QyHKIUA HEMEMOPAaHHBIX OPraHOWIOB
kieTkd. PuGocombl.  Ilpomesicymounvie  gunramenmol. MukpodunamMeHTbl. AKmuHogvle
MuKpoghunamenmoi. MBIIICUHBIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEYHbIX KAEmOK.
Muxkpotpybouku. Krnerounsiii mentp. CTpoeHHe U [BIKEHHE KIYTHKOB M PECHHUYEK.
MuxkpotpyOouku ruToriasmel. Llentpuons. berku, accoyuupoganuvie ¢ MuKpoguiameHmamu u
muxpompyboukamu. Momopuuvie 6enxu.

Anpo. OOosouka sApa, XpOMATUH, KapuOILIa3Ma, SIAPBIINIKH, UX CTPOEHUE M (YHKIUH.
Snepublil GenkoBblii MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benrku XpomMaThHa — TUCTOHBIL. J{unamuxa s0epHou
0001104KU 8 Mumose. S0epHulil mpancnopm.

Knerounsle  BkitoueHusi.  CpaBHHUTENbHAs  XapakTEpPUCTUKA  KIETOK  3YKapHOT
(pacTUTENbHOM, YKUBOTHOM, TPUOHOIN).

JleMoOHCTpaL U

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

Tabmunpel u cxembl: «CTpOEHHME SYKapUOTHYECKOM KIeTKu», «CTpoeHHe 3>KUBOTHOU
KIIeTKN», «CTpOEHUE PAaCTUTENBHON KIETKW», «CTpOeHHE MUTOXOHAPUWY, «Sapo», «CtpoeHne
MPOKAPUOTUYECKOUN KIETKH.

Ob6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIpPENapaThl PacTUTENbHBIX, >XUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepuaibHbIX KJIETOK.

JlabopaTopnasi paGora «l/3ydueHne cTpoeHUs KIETOK pa3INYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOPAHBI».

JlabopaTopnas padora «/ccnenoBaHue mia3mMonus3a U AEMIa3MOJIM3a B PaCTUTENIBHBIX
KJIETKax.

IIpakTnyeckas padora «/3ydeHne IBHKEHUS TUTOILUIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BeleCTB U PpEeBpallleHHe JHEPIUH B KJIeTKe

AcCUMMIIAIMS ¥ JUCCUMIISALUS — JIBE€ CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPOQHBIH U  reTepoTpodHBIA. YuyacTue KHUCIOpoAa B OOMEHHBIX  Ipoleccax.



Ounepreruyeckoe oOecrieueHne kieTku: mnpespamieHne AT® B oOMeHHBIX Tpolieccax.
depMEHTATUBHBIN XapakTep peakiuil KJIeTOYHoro Merabonm3ma. DepMeHTHI, UX CTPOCHHE,
cBoiicTBa W MexaHu3M jaehcTBus. Kodepmentsl. Otiauuus (pepMEHTOB OT HEOPTraHMYECKHX
KaTajau3aTopoB.  benku-akTUBAaTOpel U OEIKU-UHTMOUTOPBL.  3aBUCUMOCTb  CKOPOCTHU
(epMEHTATUBHBIX PEAKIHIA OT PA3IIMYHBIX (PAKTOPOB.

[lepBrUYHBII CHUHTE3 OPraHUYECKUX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUEHHbIU U
oKcuceHmvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbl
peaxyuonHoz2o yenmpa. Ponb xmoporuiactoB B mporuecce porocunre3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs. u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (HOTOCHHTE3A.
Bnusinue paznuyabix pakTOpoB Ha CKOPOCTh poTOCHHTE3a. 3HaUeHUEe (GOTOCHUHTE3A.

Xemocunte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHMHTETUKOB:  HHUTPH(PHLIUPYIOIIHE
OakTepuu, Kene300akTepuu, cepodaKTepuu, BOJOPOIHbIE OaKTepun. 3HAUEHHUE XEMOCHHTE3A.

AnaspoOHble opranus3Mbl. Bunbel Opoxenus. [IpoaykTel OpoXeHHS M MX HCHOJIb30BaHUE
4yelloBeKOM. AHa’poOHbIE MHUKPOOPTaHM3Mbl KaK OOBEKThl OMOTEXHOJOTMHU U BO30YyIUTENN
Oone3Hel.

AspoOHBIE OpraHu3Mbl. JTambl 3HepreTudeckoro obmena. IloaroroBuTenbHBINA STam.
['mukonu3 — 6eCKUCIOPOAHOE PACUIETNIEHUE TIIFOKO3HI.

buonornuyeckoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHue. Pojib MUTOXOHIpUN B mpoleccax
Oounonornyeckoro okucieHus. Lluxnmyeckne peakumu. OxuciaurenbHoe (GochopHImpoBaHHE.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomounou ATD-
cunmaswl. llpenMyiiectBa a’poOHOro MmyTH OOMEHa BEIIECTB INEpe]  aHadPOOHBIM.
O} PeKTUBHOCTD SHEPTreTHIECKOr0 0OMEHa.

JleMoOHCTpaL U

[Hoprpetsr: k. [Ipuctiu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmuper 1 cxembl: «DoToCUHTE3», «DHEpreTuueckud oomeH», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBON MUKPOCKOII, 000pyA0BaHUE ISl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKOW aKTUBHOCTH (EepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopaTtopnas paGora «lI3yueHne (epMEHTATHBHOIO pacUICIUICHUs MepoKCuaa
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX.

JlaGopaTopHnas pa6ora «CpaBHeHuUE NMpoLeccoB (OTOCHUHTE3a U XEMOCHHTE3a».

JladopaTopnas padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JTBIXAHUSI.

Tema 7. HacneacrBenHass HHPOPMALMA M pean3anus eé B KJIeTKe

Peakuuu marpuyHoro cunrtesa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKIUSAX MATPUYHOIO
cuHTe3a. Peanmszamus HacienCTBEHHOW WHQpopMaluu. [ eHeTHYecKuil KOoJ, ero CBOWCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIMIIBI TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTb,
AHTUNAPALIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ stansl. Yuactue TpaHcnopTtHeix PHK B GuocunTtese Oenka. YcioBus
6uocunTe3a 6enka. KogupoBanue aMuHoKucioT. Poibs pubocom B OuocuHTe3e Oenka.

Cospemennvie npeocmasnenusi o cmpoenuu 2enog. OpraHuszalys reHoma y IpoKapuoT U
9yKapuoT. Perymnsius akTUBHOCTH T'€HOB y mpokapuoT. ['mmoreza omepona (®. XKakob, XK.
Mano). Monekynsipnvle Mexanuzmvl dKCnpeccuu 2eHos y dykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Peryisaius oOMeHHBIX MpolieccoB B kieTke. Kierounslii romeocTas.

Bupycel — HeksieTouHbIe (OPMBI J)KU3HU U OOJMraTtHble napa3uthl. CTpoeHHe MPOCThIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusneuwwiti yuxn JIHK-cooeporcawux
supycos, PHK-cooeporcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.



Bupycuble 3aboneBaHusi uenoBeka, KHBOTHBIX, pactenuid. CIIMJ], COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyuwe. Ilpocpammupyemvie
@ynxyuu 6enxos. Cnocobwvl docmasKu 1eKkapcms.

JdemMoHcTpauMu

IToptpetsr: H. K. Konbuos, /1. 1. iBaHOBCKUI.

Tabmumpl w  cxembl: «buocuHTe3 Oenka», «l'eHeTMdeckuid Koa», «Bupycs,
«baxrepuodaru».

IpakTnyeckas padora «Co3nanue MOJACIH BUPYCay.

Tema 8. ’/Ku3HeHHBbIH MUK KIETKH

Knerounslii nuki, ero mepuoisl u perymsauus. Murepdaza u muro3. OcoOeHHOCTH
MPOIIECCOB, MpoTeKaronmx B uHTepdase. [loaroroBka kietku K neneHuto. [IpecuHTeTHnueckuii
(IOCTMUTOTUYECKHI), CUHTETUYECKUH M TMOCTCUHTETUYECKUI (MPEMUTOTUYECKHUI) MEePUOIbI
uHTEpQa3bl.

Marpuunbii  cunre3 JHK — pemmkanums. Ilpunnuner  peruukamuu — JIHK:
KOMILUJIEMEHTAPHOCTh,  MOJYKOHCEPBATHUBHBIN  CHUHTE3, aHTUIIAPAUICTLHOCTh. MexaHu3M
permmkauun  JIHK.  Xpomocombr. Ctpoenne xpomocom. Temomepsl U Tenomepasa.
XpOMOCOMHBI HA0Op KIETKH — KapuoTUN. MIUIOWAHBIA W TalUIOMIHBIA HAOOPBI XPOMOCOM.
['omonornynsie XxpoMocomsl. [1010BbIE XPOMOCOMBL.

Henenune kierku — mMuto3. CTaguyu MHUTO3a W MPOUCXOJANINE B HUX MPOIECCHL. THIIBI
muto3a. Kapuoknnes u nutokunes. buonornueckoe 3HaueHHE MUTO3A.

Perynsiiiust mutoTHUecKoro Iukia kieTku. [Iporpammupyemasi kietoyHas rudeinb —
aromnTo3.

Knerounoe siapo, XxpoMocombl, (QyHKIIMOHAIBHAS TeHOMUKA. Mexanuzmul npoaughepayuu,
ougppepenyuposxu, cmapenus u eubenu kiemox. «L{ugpposasn xiemrka» — ououngpopmamuuecxue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JdeMoHcTpannn

Tabmuupl u cxembl: «KU3HEHHBIM MUK KIETKH», «Muto3», «CTpO€HHE XPOMOCOMY,
«Pemmukanmsa JJHK».

OOGopynoBaHue: CBETOBOW MHUKPOCKON, MHUKporpenaparbl: «MHUTO3 B KJIETKax KOpeIIKa
JTyKay.

JlabopaTopnasi paGora «l3yueHne XxpoMOCcOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTopnasi pa6ora «HaOmroneHne MuTo3a B KIETKAaX KOHUMKA KOpeEIIKa Jyka (Ha
TFOTOBBIX MUKpOIIpEnaparax)».

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpaszue  opraHu3mMoB.  OJHOKJIETOYHBIE,  KOJOHHUAJIbHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OC0o0EHHOCTH CTPOCHUS U KU3HEACATEIHPHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakTepuw,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJTHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUCThl. KoloHuanpHbIe
OpTaHU3MBI.

B3anmMocBs3b yacTeil MHOTOKJIETOUYHOTO OpraHu3Ma. TKaHU, OpraHbl U CUCTEMBI OPTraHOB.
OpranusM Kak equHoe nenoe. ['omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHEW: oOpazoBaTeNbHAs, MOKPOBHAS,
MPOBOJIAIIASL, OCHOBHAs, MexaHuudeckas. OCoOOCHHOCTH CTpoeHUs, QYHKIMI U PaCOIOKCHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX H  4Ye€JIOBEKAa. THWIBI JKUBOTHBIX TKaHEW: dIUTEIHATbHA,
COCIMHUTENIbHASA, MbIleuHas, HepBHas1. OCOOCHHOCTH CTPOCHUS, (PYHKIHMA U PACHOJIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX M YEJIOBEKa.

Oprasbl. BereratuBHble U reHEPAaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
JKUBOTHBIX U 4esioBeKa. DYHKITMU OpraHOB M CHCTEM OPTaHOB.



Onopa Tenma opranuzmoB. Kapkac pacrenuil. CkeneTbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. HapyxHblil 1 BHyTpeHHHI ckesieT. CTpOEHUE U TUIIbI COCTMHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBHKEHHE OJHOKJIETOYHBIX OPraHu3MOB: amEOOHIHOE,
KI'YTUKOBOE, DPECHHYHOE. J[BM)KEHHWE MHOIOKJIETOUHBIX PACTEHUH: TPONM3Mbl U HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX )KUBOTHBIX M YeJIOBEKa: MbllieyHas cucrema. Pedrekc. CkeneTHbie
MBIIIIBI ¥ UX paboTa.

IIutanue opranu3zmos. IlormomieHue BOJbI, YIIEKUCIOrO ra3a U MUHEPAIbHBIX BEIIECTB
pacreHusMu. IlutaHue XUBOTHBIX. BHYTPUIIOIIOCTHOE M BHYTPUKIIETOUYHOE IHILIEBAPEHHUE.
IlutaHne NMO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTEIBHOTO Tpakrta. llumeBaputenbHble
’kenesbl. [InmeBapuTenbHas cucTeMa 4eaoBeKa.

Hpixanue opranu3MoB. [[pixanue pactenuid. Jprxanue sxuBOTHBIX. uddy3us ra3oB yepe3
NOBEpPXHOCTh KJeTku. KoxkHoe apixanue. JlpIxarenpHas MOBEpXHOCTH. JKaOepHoe M n€roynoe
JIpIXaHue. JIpIXaHWMe ITO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLHMOHHOE YCIOXHEHUE
CTpO€HHUS JETKUX I103BOHOYHBIX >KUBOTHBIX. JlpIxaTelnpHas cucTeMa 4YelloBeKa. MexaHu3M
BEHTWISIIIUM JETKUX y NTUI U MIIEKONUTAOIIUX. Perynsnus apixanus. [{pixarenbHbie 00bEMBI.

TpaHcnopT BeweCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHui. TpaHcmopt
BELIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrema
MO3BOHOYHBIX KMBOTHBIX M uenoBeka. Cepjue, KPOBEHOCHBIE cOCYIbl M KpoBb. Kpyru
KpOBOOOpaIeHHs.  OBOJIOIMOHHBIE  YCIOXXHEHHSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Boinenenne y opranusmoB. Belgenenwe y pacrteHuil. BelneneHue 'y  KUBOTHBIX.
CokpaTtutenbHble Bakyoiau. Opranbel BblaesneHusd. @uibTpanus, cekpenuss U oOpaTHOe
BCACBIBAaHHE KaK MEXaHU3MbI pabOThl OPTaHOB BbiAeneHus. CBs3b MOJOCTH Teja ¢ KPOBEHOCHOM
U BBIICIUTENBHON cucTeMaMM. BpljieleHre y MO3BOHOYHBIX >KMBOTHBIX U uenoBeka. [loukw.
Crtpoenue u ¢pyHkironuposanue Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3amuTa y OpraHu3MoB. 3allliTa y OJHOKJIETOYHBIX OpraHuzMoB. Cropbl OakTepuil u
LUCTHI MPOCTEHIINX. 3alIuTa Y MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. CpencrBa nacCUBHOM U
XAMHUYECKOMN 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [I0KpOBBI 1 X IPOM3BOJHBIE. 3alIUTa OPraHU3Ma
or OonesHedl. MMmyHHas cucrema uenoBeka. KileTOUHBII M TyMOpajlbHBII HMMMYHHTET.
Bpoxnénublii ©M  NpHOOpPETEHHBIM  crienupUUecKuil UMMYHHUTET. TeopHs KJIOHAJIbHO-
cenexktuBHoro nmmynutera (I1. Dpmux, ®@. M. bepner, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. PoJsib BpOXKJIEHHOrO0 IMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

PazppaxkumocTs W perynsiuus y OpraHu3MoB. Pa3gpaXxumMocTs y OJIHOKJIETOYHBIX
opranu3mMoB. Takcuchl. Pa3npaxumMocTs M peryisinus y pacteHuil. PocToBbele BelecTBa M HMX
3Ha4YCHHUE.

HepBHas cucrema u pediaexTopHas peryisuus y XUBOTHbIX. HepBHas cucrema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y KHUBOTHBIX. OTxeibl
TOJIOBHOTO MO3ra MO3BOHOYHBIX >KUBOTHBIX. Pediexc u pednexropHas ayra. besycnoBHble u
YCJIOBHBIE PE(IIEKCHI.

I'ymopanbHasi perymsiivsi M SHIOKPHUHHAs CUCTEMa JXUBOTHBIX M uyesoBeka. JKenessl
SHIAOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleiicTBUE€ TOpMOHOB. B3amMOCBA3bp HEpPBHOW U
SHJIOKPUHHOH cucteM. [ unoranamo-runodusapHas cucrema.

JleMoOHCTpaL UK

IToprper: U. I1. I1aBnoB.

Tabmupel u cxeMmbl: «OAHOKIETOYHBIE BOAOPOCINY», «MHOTOKJIETOUHBIE BOJOPOCIN,
«baktepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUi», «CHUCTEMBbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee cTpoeHHe HaceKoMbiX», «TKaHu pacTeHHiD»,
«Kopuesbie cuctembl», «Ctpoenue ctels», «CTpoeHHe IMCTOBOM IUIACTMHKMY», «TkaHu
JKUBOTHBIX», «Ckener dyenoBekay, «lIumeBapurenbHas cucreMa», «KpoBeHOCHas cucTeMay,



«/IpixaTenbHasg  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHas cuctemay,
«BplaenurenpHas cUCTEMa», «DHIOKPHHHAA cHcTeMay, «CTpoeHue MbIbl», «MMMyHUTET»,
«KumeunononoctHele», «CxemMa NUTaHUs pacTeHUui», «KpoBEHOCHbIE CHCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue runps», «CTpoeHHEe IUIaHapun», «BHyTpeHHEe CTpOCHHE HOXKIEBOrO
yepBsi», «HepBHast cucrema pwi6», «HepBHas cucrema nsarymkn», «HepBHas cucrema
npecMbIkaromuxcs», «HepsHas cucrema nrtuny, «HepBHas cuctemMa MIEKONMTAIOIINX,
«HepsHas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpeNnapaTrbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAaKOBUHbBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOKHX, )KUBBIC
9K3EMIUISIpbl KOMHATHBIX pacTeHUil, repOapuu pacTeHUH pa3HbIX OTIENIOB, BIAXKHbIE IpenapaThl
KHUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHue Uil JIEMOHCTpAallMd IIOYBEHHOI'O M BO3AYIIHOI'O IIMTAaHUS pacTEHH,
pacuierieHus Kpaxmaia M OelkoB 1ojJ JeiicTBueM (epMeHTOB, 0OOpyIdOBaHUE IS
JEMOHCTPALIMK OIBITOB 110 U3MEPEHMIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTECIIbHBIX
JBUKEHUM, MOJIETN I'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlaboparopHasi padora «/3yueHue TKaHEl pacTeHUII.

Jlaboparopnas padora «/3yueHre TKaHEH JKUBOTHBIX.

JlabopaTopnas padora «l/3y4yeHne opraHoB IBETKOBOT'O PACTEHUS.

Tema 10. Pa3MHoOKeHMe 1 pa3BUTHE OPTaHNU3MOB

@®opMbI pa3MHOKEHHsI OPraHU3MOB: Oecriosioe (BKIII0Yasi BEreTaTUBHOE) U 110JI0BOe. Bubl
0ecr010ro pa3MHOKEHUS: IOYKOBAaHUE, CIIOPYIISILMS, (pparMeHTalus, KIOHUPOBAHUE.

ITomoBoe paszmHoxeHue. IlomoBele KieTkn, nmiau ramersl. Meno3. Craguu Meinosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bronorndecknii CMbICI MeH03a U IIOJIOBOTO
npouecca. Meio3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

IIpen3aponpiieBoe  pasBuTHe. l'ameroreHe3 'y JKMBOTHBIX. IlosioBBIE — JKene3bl.
OOpa3oBaHue U pa3BUTHE MMOJIOBBIX KieTok. CriepmaroreHe3 u ooreHes3. CTpoeHHE IOJIOBBIX
KJIETOK.

Omo10TBOpEHNE U SMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIOJOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

WNunuBuyabHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHONIOTHS — HayKa O Pa3BUTUU
opranu3mMoB. Mopghozenes — oOna u3z enasuvlx npobaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaaguu >MOpHOTreHe3a KUBOTHBIX (Ha MpUMepe JIATYIKH). [pobneHue.
Tunsl apobnenus. /[Jemepmunuposannoe u nHeoepmuruposannoe opoobnenue. bnacmyna, munvi
onacmyn. Oco6eHHOCTU APOOIEHUsT MIIEKOMUTAIOMUX. 3apOJbIIIEBbIE JIUCTKU (TACTPYJISALMS).
3aknajKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHUCTKOB. B3anmHOe BiMsSHUE YacTel
pasBUBAIOIIErocs 3apofpbliia (3MOpHOHANbHAS MHIYKIM). 3akiajka I[JJaHa CTPOCHHS
JKUBOTHOTO KaK pe3ynbTaT HEpapXW4YECKUX B3aMMOJEHWCTBUM TeHOB. BimsHue Ha
AMOPHOHAILHOE PAa3BUTHE PA3IMYHBIX (DPAKTOPOB OKPYKAIOLIEH CPEIbl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbIl nepuon. IlpsmMoe u Hempsimoe
pasButHe. Pa3Butne ¢ MeramMopdo30M y O€CIO3BOHOYHBIX U IO3BOHOYHBIX >KHUBOTHBIX.
buonoruueckoe 3HaueHue MPSAMOro M HENPSMOrO Pa3BUTHUSA, UX PACHPOCTPaHEHUE B MPHUPOJIE.
Tunel pocta XKMBOTHBIX. MaKTOpbl pEryjsiliMM pocTa KHUBOTHBIX M uenoBeka. Craauu
MOCTAMOPHUOHAIIBHOTO DPa3BUTHS y KUBOTHBIX M ueioBeka. [leprojpl OHTOreHe3a dYelloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

PasmHoxenue u passutue pacteHuil. ['amerodpur um cnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Impolecce Meioza. ['ameToreHes y pacTeHMH.
OImIog0TBOPEHNE W Pa3BUTHE PACTUTENIBHBIX OpPraHu3MOB. JIBOHWHOE OIJIOJOTBOPEHHUE Y
[[BETKOBBIX pacTeHnid. OOpa3oBaHUE U Pa3BUTHE CEMEHHU.

MexaHu3Mbl PETyJIsIUU OHTOT€HEe3a Y PACTEeHUN U )KMBOTHBIX.

JleMoOHCTpan U

[Toptpetsr: C. I'. HaBamun, X. llInemasn.



Tabmuubl u cxembl: «BereratuBHoe pasMHOXKeHUE», «THIBI OecroNoro pasMHOKEHUSY,
«Pa3MHOXeEHHE XJIaMHJIOMOHAb», «Pa3MHOXeHHE HBIVIEHB», «Pa3MHOXEHUE THUIPBDY,
«Meito3», «Xpomocombl», «['amerorene3», «CTpoeHHE SULEKIETKH U CIEPMATO30HAa,
«OCHOBHBIE CTaguu OHTOreHe3a», «lIpsMmoe u Hempsmoe pazButHe», «Pa3BuTHE MaKCKOTO
Kykan, «Passutue capaHum», «Pa3BuTue JIArymku», «/IBOMHOE OIIOJOTBOPEHHUE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOOJBHBIX M JABYIOJIbHBIX PacTeHUN», «OKHU3HEHHBIN LUK
MOPCKOWM  KammycTbl», <OKU3HEHHBIM LHMKI MXa», <OKU3HEHHBId LMK IAarnopOTHUKAY,
«OKU3HEHHBIN TUKII COCHBD.

O6opynoBaHue: CBETOBONH MUKPOCKOI, MUKPOIIpENapaTsl SHIIEKJIETOK U CIIEPMAaTO30U 0B,
Mozelb «L{uKIT pa3BUTHS JIATYILIKI».

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTnyeckas padora «BrpigBIeHHE NPHU3HAKOB CXOJCTBA 3apOJbILIEH MO3BOHOYHBIX
JKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpraHOB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAyKa 0 HACJIEACTBEHHOCTH U HI3MEHYHMBOCTH OPraHNU3MOB

HcTtopusi craHOBiEHUSI UM pPa3BUTHUsS I€HETUKM Kak Hayku. PabGotel I. Menpens, I'. ne
O®puza, T. Moprana. Ponp oreuecTBeHHBIX YU€HBIX B pa3BUTUM TeHeTuku. Paboter H. K.
Konsrosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununyenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbBIE T€HETUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJlIE€IbHBIE
T€Hbl, AJbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA MPU3HAK, T'OMO3UIOTA,
TeTepO3UroTa, YWCTast JIMHUS, TUOPUABI, reHOTHN, (QeHorur. OCHOBHBIE METOJbl T'C€HETHUKU:
TUOPUAOTIOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYISIPHO-T€HETUYECKHI.

JleMoOHCTpaL U

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Koasuos, H. Y. Basuios, A. H.
benozepckwit, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! 1 cxeMbl: «MeTOoIbl TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JladopaTopnas padora «/Ipo3oduia kak 00bEKT TeHETUUECKUX UCCIEIOBAaHUN».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
ruOpusioB nepBoro nokojeHus. IIpaBuno gomuHupoBaHus. Bropoil 3akoH MeHnens — 3aKkoH
paciernieHus: npu3HakoB. L{uTogornueckrie OCHOBbI MOHOTHOPUIHOTO CKpelMBaHus. I unoresa
YUCTOTHI TAMET.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep  HaclleJJOBAHMUS.
Pacmensienue npu3HakoB MPpY HEMTOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHaens — 3aKkOH HE3aBUCHUMOTO
HaCJIeIOBaHUsI MPU3HAKOB. [[uToIOrNYecKe OCHOBBI AUTHOPUTHOTO CKPEIBAHUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CuerieHHOe Hacae10BaHNE
T€HOB, HAPYILICHHUE CLECTUICHUS MEXAY TeHaMu. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXAHU3M OIPENEIICHUS I0Ja. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI MoJ. ['eHeTudeckas CTPYKTypa IIOJOBBIX
xpomocoM. HaciienoBanne nNpu3HAKOB, CIEIUIEHHBIX C ITOJIOM.

I'enorun kak wnenoctHas cucrema. IlneloTrponuss — MHOXKECTBEHHOE [EHUCTBHE IEHA.
MHOKeCTBEHHBI aJUIeNn3M. B3auMoaeincTBUE HeaJUIeIbHBIX TeHOB. KoMIJIEMEHTapHOCTD.
Onucras. [Tonmumepus.

I'eHeTMYECKUIT KOHTPOJb PA3BUTHS pPACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEJEHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOMOTeHEe3a, MEXaHU3Mbl B3aHUMOJCHCTBHS «XO3MMH — Mapa3uT» U «XO3SIMH —
MHUKpOOHOMY. ['eHeTHuecKne aceKThl KOHTPOJIS U U3MEHEHUs HaclleZCTBEeHHOW MH(opMaIu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.



JleMoOHCTpanuu

[Toptpetsr: I'. Menaens, T. Mopran.

Tabmuubl u cxemsl: «llepBeiii 1 BTOpoOii 3aKoHBI Menaens», « Tperuii 3akon Mennemns»,
«Ananusupymliee ckpemupaniey, «Hemnonnoe nqoMmuanpoBanue», «CLemIeHHOe HaclleJOBaHUE
NpPU3HAKOB y Apo3oduisy, «I'eneruka nona», «Kapuorun yenoseka», «Kapuorun apo3oduis,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajlienn3M», «B3anMoaeincTere reHoBy.

Ob6opynoBanue: MOJENIb JUIsl JEMOHCTPAIlMKA 3aKOHOB €IMHO00pa3usi THOPHUIOB MEPBOTO
MOKOJIEHUS] U PACLUCIJICHUS MPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacJIEJOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPALIMHU CLEIUIEHHOTO HACJIEI0OBaHUsl IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTnyeckas padora «lI3ydyeHue pe3ynbTaToB MOHOTMOPHUJIHOTO CKPELIMBAaHUA Y
JIPO30(UITBIY.

IIpakTnyeckass padora «/I3yyeHue pe3yabTaToOB JUTHOPUAHOTO CKPEUIMBAHUSA Y
JIPO30(UITBIY.

Tema 13. 3aKoHOMepPHOCTH H3MEHYMBOCTH

BsaumopeiictBue reHotuna u cpeabl npu ¢GopmupoBaHuu ¢GeHotumna. M3MeHYMBOCTH
npusHakoB. KauecTBeHHble W KOJMYECTBEHHbIE NpPU3HAKU. Buapl  HM3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MoudukaronHass ©3MEHUYUBOCTh. Ponb cpensl B GOpMHPOBAaHUU MOIUPUKAITIOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuanuoHHbIN psn ¥ BapuanuonHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAITMOHHONH H3MEHYHBOCTH.

['enoTunuueckass u3MeHYMBOCTb. (CBOWCTBAa TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bubl
TeHOTHITNYECKON M3MEHYMBOCTH: KOMOMHATHUBHASL, MyTaIl[HOHHAS.

KombOunatuBHass n3MeHYUBOCTh. Meilo3 U MOJ0BOM Mpollecc — OCHOBAa KOMOWHATHUBHOM
U3MEHYMBOCTU. POJIb KOMOMHATHBHOW M3MEHYMBOCTH B CO3JJAHUU T€HETHUECKOTO pa3Ho00pa3us
B [Ipe/iesiax OJIHOTO BHU/IA.

MyrtanroHHass W3MEHYMBOCTb. Buapl MyTauuii: TeHHbIE, XpPOMOCOMHbBIE, TI'€HOMHBIE.
CHoHTaHHbIE W WHAYLUUMPOBAaHHbIE MYTallUM. SIAepHbIE M LUTOILIA3MATHYECKUE MYTallUH.
ComaTtnueckue M 1oJjioBble MyTauuu. [IpUymHBl BO3HUKHOBEHHUS MyTauuid. MyTareHbl U HX
BIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTALIMOHHOIO Ipoliecca. 3aKOH TOMOJIOTMYECKHX
psanoB B HacienctBeHHoW wu3zMeHunBoctu (H.M. BaBunoB). BaesnepHas HM3MEHUHMBOCTH U
HaCJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoOHCTpaL U

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

Tabmuupel 1 cxembl: «Buasl u3mMeHUHnBOCTHY, «MoaAM(UKAMOHHAS HN3MEHYMBOCTHY,
«KoMmOuHaTUBHAsT ~ U3MEHYHMBOCTH»,  «Meio3y»,  «OmiogorBopenue»,  «[ eHeTHyeckue
3a00sieBaHUs yelloBeKa», «Buapl MyTanuii».

O6opynoBaHue: XuBble U repOapHbIe SK3EMIULSIPHl KOMHATHBIX PACTeHHM, PHUCYHKH
(otorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «McciemoBaHue 3aKOHOMEPHOCTEH  MOAM(DUKAIIMOHHOMA
M3MEHYUBOCTH. [TocTpoeHnEe BapUaIIMOHHOTO PSAJIa ¥ BAPUAITMOHHON KPUBOM».

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOIpENapaTax)y.

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBexka. MexayHapogHasi NMporpaMma HUCCIEIOBAHMS T'€HOMa YeJlOBEKa.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEKa: TeHEATOTHYECKUH, OJIM3HEIOBBIN, [IMTOTCHETHICCKUN,
HOMYJISIIMOHHO-CTaTUCTUYECKUH, MOJEKYJIIpHO-TeHeTHUeCcKUid. COBPEMEHHOE OIpEIEIeHNE
TeHOTHUIIA: TOJTHOTEHOMHOE CEKBEHUPOBaHUE, TEHOTUITHPOBAaHKE, B TOM yuciie ¢ nomoinpto TT1[P-
aHanu3a. HacnencrBennsle 3a00s1eBaHus 4eaoBeKa. | eHHbIE 1 XpOMOCOMHBIE O0JIE3HU YETIOBEKA.
Bonesnn ¢ HacneACTBEHHOW MPEAPACIONOKEHHOCTRI0. 3HAYEHHWE MEIWIIMHCKONW TE€HETHKH B



NPEJOTBPALICHUN W JICUCHHHM TEeHETHYECKMX 3a00JeBaHUN dYenoBeKa. MeIUKO-TeHETHYECKOe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETHYECKOTO Ipy3a». DTHUECKUE aCIEKThI
UCCIICIOBAaHU B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (hakTOpbl MOBBIILIEHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PU3UUECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKalIllled cpeasl. l'eHeTnueckas IpeapacronoKeHHOCTh
YEJI0BEKa K MMaTOJOTUSM.

JleMoOHCTpaL Ul

Tabmuupl u cxembl: «Kapuortun udenoBekay, «MeToAbl U3ydeHHs] TE€HETUKHU UYEIOBEKay,
«["enernueckue 3a0601€BaHUS YCIOBEKA.

IpakTnyeckas padbora «CocTaBiIeHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Ceniekuusi OpraHu3MoB

JloMecTukanusi U CeJeKIUs. 3apOoXKICHHUE CEJIEKIMU W JoMecThkanuu. Ydyenue H. .
Bagunosa o LleHTpax mpouCcXO0XKACHUSI 1 MHOT000pa3us KyJabTYpHBIX pacTeHuil. Ponb cenexkumu
B CO3/JaHMM COpPTOB pAacTeHUM U MOpoa KUBOTHbIX. CopT, Mmopojaa, IWTaMM. 3aKOH
TOMOJIOTHYECKUX PsI0B B HaciueACTBeHHOM m3meHunBocTd H. M. BaBunosa, ero sHaduenue s
CEJICKIITMOHHOM pabOoTHI.

MeTtobl ceneKIMOHHOM paboThl. ickyccTBEHHBIN OTOOP: MAacCOBBIN U MHIMBUyaIbHBIM.
Otanbl KOMOWHAIIMOHHON cenekiuu. McnbiTanue npousBoautenei mo motomctBy. OTOop mo
TEHOTHITY C IOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA B OTOOP MO TEHOTHITY C MTOMOIIBIO aHAIIN3A
JHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboTel. PanuanvoHHbIN 1
XUMHYECKHM MyTareHe3 KakK MCTOYHMK MYyTalMid y KYyJIbTYpHbIX (OpM OpraHu3MOB.
Hcnonp30BaHne TEHOMHOTO pPENAaKTUPOBAaHHWS © MeToAoB pekoMOmHaHTHBIX JIHK mms
MOJIyYEHUSI UCXOJITHOTO MaTepHralia Jisi CEJIEKIUU.

[Tonyuenne mnonumionnoB. BuyrpuBumoBas rubpuausanus. bBaM3KoOpoACTBEHHOE
CKpelIMBaHue, Wik UHOpuauHT. HepoacTBeHHOE CKpelirBaHue, Wi ayropuauHr. ['eteposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OraanéHHas rubpuau3anus.
[Ipeogonenue Oecruioguss MEXBHIOBBIX T'HOpUAOB. JIOCTH)KEHHSI CENEKIMU pPACTEHUH U
KUBOTHBIX. «3€1EHas peooyusLy.

CoxpaHeHue M H3y4YEHHME T€HETHYECKHX PECYpCOB KYJIbTYPHBIX PACTEHUH M MX IUKUX
ponuyel A co3qaHusl HOBBIX COPTOB U TMOPUAOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YNnpaejieHue 2eHemudecKUMU pecypcami CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMMHBIX 8 YENAX YIIYUULeHUs CYUJeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM quciie ¢ NpUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
nepcneKmuBHbIX MexHoI02Ul.

JleMoHCTpanun

IToptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsauenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuue! 1 cxembl: «L{eHTpbI MPOUCXOXKAEHUS U MHOT000pa3us KyJbTYPHBIX PacTEHUII,
«3aKOH TOMOJIOTMYECKHMX pSAJOB B HACIEACTBEHHOW W3MEHYMBOCTH», «METOIBI CENEKIUN»,
«Otnanénnas rubpuanszanusy, «MyTtareHes».

JlabopaTopnasi pabora «3ydueHHne cOpPTOB KyJIbTYypHBIX PaCTE€HHH M MOPOJ JOMAIIHUX
KUBOTHBIX».

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHUII.

IIpakTuyeckas padora «IIpuBHuBKa pacTeHUII».

Ikcekypeust «OCHOBHBIE METO/BI M JIOCTH)KEHUS CEJIEKIIMM PACTEHWM M KUBOTHBIX (Ha
CEJIEKIIOHHYIO CTaHIUIO, TUIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIIMYHOE
XO035ICTBO, B JIaOOPATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. BHOTEeXHOJIOTUA M CHHTeTHYeCKasi OMOJIOr U

OOBeKThl, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE M TKAaHEBBIE KYIbTYpHI,
MUKpPOOPTraHU3MbI, HMX XapaKTepucTuka. TpaaulmoHHas OWOTEXHOJOrus: XjeOoreueHue,



MOJIy4YeHHE KUCIIOMOJIOUYHBIX MPOIYKTOB, BUHOAEIHE. Mukpoouonornueckuii cuure3. OOBEKTHI
MHUKPOOHOJIOTNYECKUX TeXHONoruil. [Ipon3BoacTBo Oenka, aMUHOKUCIIOT U BUTAMUHOB.

CoziaHue TEXHONOTMM UM MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI T€HOMOB C LIEJIbIO ITOJIyYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTpEYAIOIINECs B MPUPOJIe ONOCUHTETUYECKHE TYTH.

Knerounas mHxkeHepus. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PAaCTCHUM U KUBOTHBIX.
Kpunobanku. Comartnueckass ruOpuau3amus U comaTtudeckuid smOpuoreHe3. Mcmosibp3oBaHue
raluIOuIoB B CEINEKLUUU pacTeHuil. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonvzoseanue
MOHOKIOHANbHBIX U NONUKIOHATLHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHCTpyKIMsl AWLIEKIETOK M KIOHMPOBAHME JKUBOTHBIX. METOX TpaHCILIAHTALMM sEP
KJIETOK. Texwonozuu 0300poeienus, KyibmMusupo8anus U MUKPOKIOHANLHOZO PAZMHONICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAs1 U I'eHHast MHkeHepus. VICKyCCTBEHHBIN CUHTE3 I'eHa U KOHCTPYUPOBAHHUE
pekomOunanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIICKTHUBBI
XPOMOCOMHOM ¥ TEHHOW HHXXEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEeMbl TE€HHOU
WHXCHEPUU.

Menunuackue onorexnonorun. [loctreHomHuas nudposas meaununa. [1IP-muaraocTuka.
MeTab010MHBIN aHaIU3, FeHOLIEHTPUUECKUI aHAJIN3 TPOTeoMa YesloBeKa JUIsl OLIEHKH COCTOSIHUSA
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KJIeTOK. TapretHass Tepanus paka. 3D-
OuouH)xeHepusi i pa3paboTku  (PyHIAMEHTaJIbHBIX OCHOB MEIUIMHCKUX TEXHOJOTHH,
CO37aHMUSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJOIMM TpEXMEPHOro OWONPHUHTUHIA U
ckaddosauHra Ui pelieHns 3aJad NepCOHAIN3UPOBAHHON MEIUIIHBI.

CoznlaHue BEKTOPHBIX BAaKLUUH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, ycraHoBiieHHEe MOJIEKYJISPHBIX MeXaHu3MOB (yHKuuoHnupoBanus PHK-
COJIep KAIX BUPYCOB, BHI3BIBAIOIINX 0CO00 OIMAcHbBIE 3a00JIeBaHHS YETIOBEKA U )KUBOTHBIX.

JdeMoHcTpannn

Tabmuubet w  cxemel: «/cnonp30BaHME  MHUKPOOPTaHM3MOB B IPOMBIILICHHOM
IPOU3BOACTBEY, «KileTouHas nHkeHepusn», «I'eHHas MHXKEHEPU».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «lloayyeHne MOITOYHOKHUCIIBIX IPOLYKTOBY.

IKeKkypeust «buoTexXHOIOrns — BayKHEHIIas MPOU3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOJCTBO)».



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'U
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYarOIIUMUCS
IporpaMM CpeaHero o01ero o0pa3oBaHus: JUYHOCTHBIE, METAIIPEAMETHBIE U IIPEIMETHBIE.

B cTpyKType JTUYHOCTHBIX pe3yJbTaTOB OCBOCHUS MPOTPAMMBbI 1O OMOJOTHH BBIICICHBI
CIIEAYIOLIME  COCTAaBJIAIOIIME: OCO3HAHME OOY4YalOIIMMUCSH  POCCUHCKOM  IpakJaHCKOH
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTU M CaMOOIIPEAEIEHUIO,
Hanuyue momueéayuu K OOY4eHUIO OWOJIOTHM, yenenanpaeieHnoe pazeumue BHYTPEHHUX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTNYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYAIOIIUXCSl PYKOBOJICTBOBAThCS B
CBOEM  JEATENIBHOCTH  LI€HHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAMH, IPUCYLIUMH  CHCTEME
Ouosnornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUS ~ DKOJOTMUECKOW  KYIbTYpHI,
cnocobHoCcmu cmagums UEIN U CTPOUTH JKU3HEHHBIE I1JIaHBI.

JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHMS NMPOrPaMMbl 110 OMOJIOTHM JIOCTUTAIOTCS B €AMHCTBE
y4eOHOIl W BOCHUTATENbHON JEATEIbHOCTH B COOTBETCTBUM C TPAJAULMOHHBIMU POCCUHCKUMHU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMU U J1yXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOmiecTBe MpaBWJIaMH M HOPMAaMU MOBEIEHHMSI M CIOCOOCTBYIOT IpOLIECCAM CaMOIIO3HAHMS,
CaMOBOCITUTaHUS U CaMOPA3BUTHSI, PAa3BUTHUsI BHYTPEHHEW MO3ULMU JIMYHOCTH, NATPUOTH3MA U
YBaKEHHs K 3aKOHY M IIPABONOPSJIKY, YEIOBEKY TPy/Aa M CTaplieMy IOKOJEHHIO, B3aUMHOI'O
YBaXEHUsI, OEpEe)KHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIE€QUI0O U  TpaJulusaM
MHOT'OHaIMOHaIbHOTO Hapoja Poccuiickoit denepannu, npupoae 1 OKpyKarolen cpene.

JIn4HOCTHBIE PE3ybTaThl OCBOCHUS Y4eOHOro npeamera «buosorus» IOJIKHBI OTpaxarb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS COPMUPOBAHHON BHYTpEHHEH
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpHEHTAlil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIHOHHBIM IIEHHOCTSAM pPOCCHIICKOro oOIecTBa,
pacivpeHue KU3HEHHOI'O OIbITa M ONbITA AESTENbHOCTH B IPOILIECCE PEeaTM3allid OCHOBHBIX
HarpaBJIeHUH BOCIUTATEIbHOM JeSITeIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOI0 OOIIECTBA;

OCO3HaHHME CBOMX KOHCTUTYIIMOHHBIX IpaB M OO0S3aHHOCTEH, YBaKEHUE 3aKOHA U
IIPABOIOPSAJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATEIBHOCTH NMPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U IT03HABATENIbHBIX 3a/1a4, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTNpeNeNATh COOCTBEHHYIO IIO3MLHMIO [0 OTHOUIEHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE  YUYUTBIBaTh B  CBOMX JIGHCTBUSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU yO€XK/IEHUSMHU, KYJbTYPHBIMU HEHHOCTSMU U COLUAIbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHHUS Y4eOHBIX,
MIO3HABATEJIbHBIX M HCCIEAOBATEIbCKUX 3aJa4, YBAXKUTEJIBHOIO OTHOLIEHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXJAEHUU CITIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CONEPIKAHNUS;

TOTOBHOCTb K TYMaHUTapHO! U BOJIOHTEPCKOM IEATEIBHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUIMCKOM IPaXKIaHCKOM NICHTUYHOCTH, MATPUOTU3MA, YBAKEHHS K
CBOEMY HApoOAy, 4yBCTBAa OTBETCTBEHHOCTH mepen PoauHONM, ropaoctu 3a CBOW Kpai, CBOIO
Ponuny, cBOH A3bIK U KYJIBTYPY, IPOLIIIOE M HACTOSAIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;



[IEHHOCTHOE OTHOIICHHE K TPUPOJHOMY HACIEAWI0 W TaMSATHUKAM TMPUPOJIBI,
nocTxkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
OHMOJI0TUH, TOHUMAaHK 3HaYeHUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoexxI€HHOCTh, TOTOBHOCTb K CIIY’KE€HHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAllMI0 U IPUHUMATh OCO3HAHHbBIE PEILEHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTOMUUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMTENSM, CO3JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOT'O IPHUHSTHS LIEHHOCTEH CEMEWHOM XKM3HU B COOTBETCTBUU C TPaJULUSIMU HAPOJOB
Poccumn;

4) 3cTeTH4eCKOro BOCIIMTAHUA:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY1a, OOIIIECTBEHHBIX OTHOLIECHMUI;

MOHMMAaHKE YMOLIMOHAIIBHOTO BO3ACHCTBUS KUBOU NMPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH
KauyecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢usuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
IMOLMOHAIBLHOTO 0JIArONoJIy4usi:

MOHMMaHHE U peau3aiys 3J10poBoro U 0e3omacHoro odpasa *Ku3HH (30pOBOE MUTAHHUE,
cOOIOZICHHE TUTHEHUYECKUX MPaBUJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXA,
perynsipHass (U3UYECKass aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOUICHUS K COOCTBEHHOMY (PU3HMUECKOMY U MICUXHUECKOMY 3/I0POBBIO;

NOHMMAHHWE UEHHOCTU TPaBUJ MHAMBUIYAJBHOTO M KOJUIEKTUBHOrO 0€3011acHOro
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAaHHE MOCHEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJIEHUs alaKoroid,
HApKOTHUKOB, KYPEHHUS);

6) Tpya0BOro BOCIMTAHUS:

TOTOBHOCTb K TPYZy, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10I00HE;

TOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOTMUECKON M COLMAIbHON HANPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH  TaKyHO
JeSITEIIbHOCTD;

UHTEpEC K pa3nuyHbiM cepam mpodeccHoHANbHON AESITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOOP OymyIeit mpodeccuu u peaaTnu30BbIBATh COOCTBEHHBIEC )KM3HEHHBIE TUIAHBL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPa30BAaHHUIO HAa MPOTSHKEHUHU Beei
KU3HU;

7) 3KOJI0TrNYeCKOr0 BOCIIMTAHMSA

9KOJIOTHYECKH 11e1ec000pa3HOe OTHOIIEHHE K MPUPOJIe KaK HCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYILLIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJIOTMYECKON KYyJIbTYphl: MPHOOpETEHUE ONbITa IJIaHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN JIsl OKPYKAIOLIEH Cpeibl;

OCO3HaHUe I1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;

CIIOCOOHOCTH UCMOIB30BaTh MpUOOpETaeMble IPU U3YUCHUH OUOJIOTUU 3HAHUS U YMEHUs
IpU pelIeHuu MNpoOIeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHNEM (COOII0IEHUE
MpaBUJI TIOBEJIEHUSI B MPHUPOJE, HAMPABICHHBIX Ha COXPAaHEHHWE PABHOBECHS B IKOCHCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHOochepbl);



AKTUBHOE HEINPUITHE NCUCTBUM, NMPUHOCALIUX BPEH OKPYKAIOIIEH NPUPOJHOM Cperne,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE SKOJIOTMYECKHE MOCIEICTBHUS MPEANPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIMYUE Pa3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, JKOJOTMYECKOM KYJBTYphI, OIBITa
JIEATEIbHOCTH  JKOJIOTMYECKOM HANpPAaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B
[IO3HABATEJIbHOM, KOMMYHUKATHUBHOM M COLMAJIBHOM IPAKTHUKE, IOTOBHOCTU K YYacTHIO B
IIPAKTUYECKON JEeATEIbHOCTH dKOJIOTHUECKONW HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pasBUTHsI HAyKl M OOLIECTBEHHOM IPAKTUKH, OCHOBAaHHOIO Ha JUalore KyjibTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYJIBTYPHOM MUDE;

COBEPUICHCTBOBAHUE S3bIKOBOM M UNTATEIICKON KYJIBTYPBI KaK CPEICTBA B3aUMOIECHCTBUSA
MEXy JIFOJIbMU U [IO3HAHUS MUDA;

NOHUMaHWe cneuu(Uuku OMONOrMM Kak HayKH, OCO3HaHMs €€ posid B (OPMHPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUS 00 OKpYXKaroIeM
MHUpEe KaKk O €IUHCTBE NpPUPOAbI, YelIOBEeKa U oOuiecTBa, B IO3HAHUM HPUPOIHBIX
3aKOHOMEPHOCTEW U pEIICHUH MTPOOIIEM COXPaHEHHS IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBUIM3ALMU: 0OeCreueHus
HOBOT'O YpOBHSI Pa3BUTHS MEIULMHBI, CO3JAHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pewarb pecypcHble IpoOIeMbl pa3BUTHs YEJIOBEUECTBA, IIOUCKA MyTeH BbIXO/a U3 II00aIbHBIX
HKOJIOTMYECKUX NIPOo0OJIeM U oOecreueHus nepexoa K yCTOH4MBOMY Pa3BUTHUIO, PAllMOHATIbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYCHUH OMOJIOTWYECKUX 3HAHUH B IESX MOBBIIICHUS OOIIeH
KYJIBTYpbl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIHOHAJIbHON
IPaMOTHOCTH 00y4Jarouuxcs, GopMuUpyeMoi Ipu U3y4eHUH OUOJIOTHH;

IIOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIOJNb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJB30BaTh IMOJlydaeMble 3HAHUS Ui aHaliM3a W OOBSACHEHHS SBJICHUI
OKpPY’KAaIOIIEro MHUpa M HPOMCXOJAIIMX B HEM HU3MEHEHUH, yMEHHe JelaTh OOOCHOBAaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJIOTMYECKHE 3HAHHS JJIs pelleHus
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHUE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYHIECTBIATH IPOECKTHYIO U
HCCIIEI0BATEIBCKYIO ACSITEIbHOCTh HHAUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENPEpPHIBHOMY OOpa30BaHUI0 U CaMOOOpa30BaHMIO, K
aKTUBHOMY TIIOJIYYE€HUIO HOBBIX 3HAHMHM 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPEOHOCTSMHU.

METAINPEIMETHBIE PE3YJIBTATBI

MertanpenmeTHble pe3ysbTaThl OCBOEHHUs y4deOHOro mpeamera «bHojorus» BKIIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHMPOBO33PEHHUS] OOYUAIOMIMXCS  MEKIUCHUIUIMHAPHbIE
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHONU KapTUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHs,
SBJIEHUE, TPOIECC, CHCTEMa, HayuyHbIM (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCleloBaHUe, HaONI0/eHNe, U3MEpEeHUe, HKCIEPUMEHT U JIpyTue); YHHBEpCalbHbIe
yueOHble JeicTBUS (T03HABAaTeIbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE), 00ECIeUrBaOIINe
¢dopmupoBaHre (YHKIMOHAIBHON I'PAaMOTHOCTH M COIMAJIbHONH KOMIETEHIIMH O0YYarolIuXcs;
CIOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXIUCHUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHHBepCaJlbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBLHOM U
COIIMAIbHON IPAKTHKE.



B pesynprare wn3ydeHuss OMONOTMM Ha YPOBHE CpEIHEro oOmero ooOpa3oBaHHA Y
obOyyaromierocss OyayT copMUpOBaHBI MO3HABATEIIbPHBIC YHUBEPCAJIbHBIE YUYEOHBIC JCHCTBUA,
KOMMYHHUKATHBHBIC YHUBEpCAJIbHbIC Y4eOHBIC JICHCTBHUS, PETYJIATUBHBIE YHUBEPCAIbHBIE
y4eOHbIC JICHCTBUS, COBMECTHAS ICATEILHOCTb.

MertarnpeqMeTHbIE pe3yJbTaThl OCBOCHHS IMPOTPaMMBbl CpeaHEero o0mero oOpa3oBaHUs
JIOJDKHBI OTPaXKaTh:

OBgilajieHHe YHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE AeHCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMpoOOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHHHM 3HAHWUN MPUEMBI JIOTMUECKOTO MEBIIIICHUS (aHaIH3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKaAIMU, OOOOIIECHHS), PaCKphIBaTh CMBICT OHOJOTHUYECKHX
MOHSITHI (BBIICSATH HX XapaKTEPHBIE MPU3HAKH, YCTAHABIIUBATE CBSI3H C APYTUMHU TOHITHSIMH);

ONpeNeNATh UENIN JACATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPHH HX JIOCTHIKCHHS,
COOTHOCHTH PE3yIbTAaThl ACITEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCIIOJIB30BaTh OWOJIOTHUECKUE TOHSITUS JJIs OOBsACHCHHS (AKTOB W SIBICHUH KHBON
TIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHBHbBIC, JCIyKTHBHBIC, 110 aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHUS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILCHWIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE IMPOTUBOPEYHMU Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YYETOM aHaIM3a UMCIOIIUXCS MaTEPUATBHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHUPOBATh W BBIIOJHATh PAa0OTy B YCJIOBUSAX PEAJbHOrO, BHPTYAJILHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIET0BATEIbLCKHE IEHCTBHSI:

BJIQ/IETh HABBIKAMH y4€OHO-HCCIIEIOBATETHCKON U MPOEKTHOW AESITeTbHOCTH, HaBbIKAMU
paspemieHus mpooieM, CocOOHOCTBIO H TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOWUCKY METOIOB
pelIeHus MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCTIOJIB30BaTh PA3JIMYHBIC BHIBI ACATEIBHOCTH IO TIOJIYYEHHIO HOBOTO 3HAHHS, €ro
MHTEPIIPETAIMU, TPEOOPA30BAHUI0 U MPUMEHEHHIO B y4EOHBIX CHUTYalHMsiX, B TOM YHCJE MPU
CO3IaHUH YYCOHBIX M COI[HATBHBIX TPOSKTOB;

dbopMUpOBaTh HAYYHBIA THUI MBIIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSITHSIMA M METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33Jaud B 0Opa30BATEIBHON NEATEIBHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3MpPOBaTh 3ajady, BBIABUTAThH
TUIOTe3y €€ pelleHHs, HaXOJUTh AapTyMEHTHhI JUIS JI0Ka3aTelbCTBA CBOMX YTBEPXKJICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIOJYYCHHBIE B XOJE PpEHmICHUS 3a7add  pPe3yabTaThl, KPUTHUYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JIaBaTh OICHKY HOBBIM CUTYAIUsIM, OIICHUBATH IPUOOPETEHHBIHN OIBIT;,

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK TMEPEHOCa CPEACTB M CIIOCOOOB JIEHCTBUS B
poECCHOHATBHYIO CPENY;

yMETh TEpPEHOCUTh 3HAHWS B  T[O3HABATENbHYI0O U  MPAKTUYECKyl0  oOyactu
KU3HEICATCIIEHOCTH;



YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTei;

BBIIBUTAaTh HOBBIE HJEH, IpeAjiaraTb OpUTHHAJIbHBIE MOJAXOAbl U pEUICHHs, CTaBUTh
npoOJIeMbl U 33]1a4H, TOMyCKAIOIINE aJbTEePHATUBHBIEC PELICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUYHBIX MCTOUYHUKAX HH(pOpMamu (TEKCTe ydeOHOro mocolwus,
HAYYHO-TIOMYJISIPHOM JUTEpaType, OMOIIOTMYECKUX CIIOBApSX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh WHGPOPMALMIO PA3IMYHBIX BUAOB U (hopm
MPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

dbopMynHupoBaTh 3ampoChl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI INPH IOHCKE U O0TOOpe
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOM /7S BBIIIOJIHEHUS YUEOHbIX 3a/1a4;

npuoOpeTaTh ONBIT KCHOJIB30BAHUSA HH(POPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BaHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpPMY TIPEACTABICHUS OHOJIOTHYECKOM
nHpopmanuu (cxemsl, TpaduKu, JUarpaMMbl, TaOJIUIBI, PUCYHKH U JIPYTOE);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KAauecTBE CpEACTBAa MpH paboTe ¢ OHOIOTHYECKOM
uH(popMaliel: NPUMEHITh XUMUYECKue, PU3NYECKUe U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBI,
dbopMyiel, abOpeBUATypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOPa30BBHIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BJIAJ€Th HABBIKAMU PACIO3HABAHUS H 3alMThl WHpOpMANKU, HHOOPMAIIMOHHOK
0€30MacHOCTH JTUYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYIECTBIISITh KOMMYHHKAIIMK BO BceX cepax >KM3HU, aKTHBHO Y4aCTBOBATh B JTHAIIOTE
WIH JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOMPOCHI, BHICKA3bIBAThH
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpeUIaraéMoil 3a/Ja4yd, YYWUTBIBATH WHTEPECH U
COTJIACOBAHHOCTD MO3UIUHI APYTUX YUaCTHUKOB JHANIOTA WIIA JUCKYCCUN);

pacrio3HaBaTh HEBepOAJbHBIC CpEACTBA OOMICHHs, NMOHMMATh 3HAYEHHE COIMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DIUKTHBIX CUTYallul, yMETh CMATYaTh KOH(IUKTHI U
BECTH MIEPETOBOPHI;

BJIAJICTh PA3IUYHBIMU CIIOCOOAMU OOIIEHHS U B3aUMOJICHCTBHS, NMOHUMATh HaMEpPEHUS
NPYTUX JOACH, TPOSIBISATh YBAKUTEIHHOE OTHOLICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIH30BAHWUEM SI3BIKOBBIX
CpPEICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHIMBHUAYalIbHOW paboThl mpu
pelieHny OMOoJ0TrH4ecKor mpobsieMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS NPH peLICHUH y4eOHOM 3a1auu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBHU ¢ y4€TOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH KaX/10T0 4IeHa KOJUIEKTHUBA;

NPUHUMATh IEIM COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATh W KOOPIMHHUPOBATH
JecTBUsL MO €€ JOCTH)KEHHUIO: COCTAaBIATh IJIaH JEHCTBUHM, pacupefensTh PO € y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKJaTh pe3ylbTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KAXJOTO yJaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeJUlaraTh HOBBIE MPOEKTHI, OLEHWBATh WJEH C TMO3MIMU HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISATh IMO3UTHBHOE CTPATETMUYECKOE TIOBEIACHHWE B PA3IUYHBIX CHUTYaIMsX,
IPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJ1ajieHNe YHUBEPCAIBLHBIMH PeryIsTUHBHBIMM 1€l CTBUSIMU:

1) camoopranu3amnms:



UCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS [UIA BBIABICHHA NpoOJIeM M HUX pEUIeHHUs B
’KM3HEHHBIX M y4EOHBIX CHTYaIHIX;

BBIOMPATh HAa OCHOBE OMOJIOIMYECKHX 3HAHUU LIEJIEBBIC U CMBICIOBBIC YCTAHOBKH B CBOMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIICHHWIO K JKMBOH NPHPOAE, CBOEMY 3/0POBBIO U 370POBBIO
OKPYKaIOIINX;

CaMOCTOSATENIFHO OCYIIECTBISTh MO3HABATEIbHYIO AEATEIBHOCTh, BBIBISTH MPOOIEMBI,
CTaBUTh W (OPMYJIHMPOBAaTH COOCTBEHHBIC 33Ja4l B 00pa30BATEIbHON JEATEIBHOCTH H
KM3HEHHBIX CUTYaIHsX;

CaMOCTOSATENIHO COCTaBJIATH ILIaH PELIEHUs MPOOIEMBI ¢ yIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M IPEANIOYTEHHIA;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

paCIIMPATH paMKH y4eOHOTO MpeaIMeTa Ha OCHOBE JIMYHBIX IPEINOUYTECHHIA;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATH MPUOOPETEHHBIN OMBIT;

CHOcOOCTBOBATh (HOPMUPOBAHHIO U TIPOSIBICHUIO IMPOKOM SPYIUIINH B PA3HBIX 00JACTAX
3HAHMH, MOCTOSHHO MOBBIILIATH CBOW 00pa30BaTEIIbHBIN U KYJIBTYPHBIA YPOBECHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCUTh KOPPEKTHBBI B JESTECIBHOCTH, OLIEHHBATH
COOTBETCTBHUE PE3YJILTATOB LIEJISM;

BJIaZICTh HAaBBIKAMH IIO3HABATEIBHON peIEKCHN KaK OCO3HAHUS COBEpIIAEMbIX JEHCTBUIA
Y MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIIOIB30BaTh MPUEMBI pedIeKcCHn
JUISL OLICHKH CHTYaIlMH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEUICHHUS 110 UX CHIDKCHHIO;

NPUHUMATh MOTHUBBI M aPI'YMEHTBI IPYTUX TPU aHATU3E PE3YIIbTaTOB S TEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NpUHUMAThH ce0sl, MOHUMast CBOU HEJOCTAaTKU U JOCTOMHCTBA;

NPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX [P aHAJIN3E PE3yJIbTAaTOB ACATEIbHOCTH;

NpU3HABATh CBOE MIPABO U MPABO IPYTrUX Ha OIIMOKH;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TIO3UIIUH JPYroro YeIoBeKa.

MNPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIE pe3yabTaThl OCBOEHHS coiepxaHus ydueOHoro mnpeamera «buonorus» Ha
yriIyOJn€HHOM YpOBHE OpUEHTHPOBAHBI Ha obecnieueHre NpoGuiIbHOro o0yueHust 00yJaronmxcs
O6uonorun. OHM BKIIOYAIOT: crenupuyeckue A OUOJIOTMM Hay4yHble 3HAHUS, YMEHUS U
crocoObl JeMCcTBUH 1O OCBOCHMIO, MHTEpIpETalMM W NpeoOpa3soBaHUIO 3HAHUM, BHJbI
JESATEIIbHOCTH MO TOJYyYEHUI0 HOBBIX 3HAHUI M MX NPUMEHEHHMIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)K€ B PEAIbHBIX )KU3HEHHBIX CUTyalMsax. [IpeaMeTHble pe3yapTaTsl IPEACTABIEHbI 110 T0J1aM
U3Yy4YECHUS.

[IpenmerHble pe3yabTaThl OCBOEGHUs ydeOHoro mnpenmera «buonorusi»y B 10 knacce
JIOJIKHBI OTpaX<aTh:

c(OPMHPOBAHHOCTb 3HAHUI O MeCTe U PoJIi OUOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B IIO3HAHWU 3aKOHOB MPUPOABI U
peleHny pobJIeM parMoHaIbHOTO IPUPOAOIOIb30BAHNUS, O BKIIA/I€ POCCUHCKUX U 3apyOekKHBIX
YUEHBIX B pa3BUTHE OMOJIOTUH;

BJIaJICHUE CHCTEMOW OWOJIOTMYECKHUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
OMOJOTHYECKHEe TEPMHUHBI U TOHATUSA (PKU3Hb, KJETKa, OpraHu3M, MeTabojiu3M, TrOMeocTas,
CaMOpETYJISILIMSL, CAaMOBOCIIPOU3BEEHHUE, HACIEICTBEHHOCTh, N3MEHUMBOCTb, POCT U PA3BUTHE),
O6uonoruueckue teopun (kinerouHas Tteopuss T. IlIBanmma, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBuioBa — o neHTpax
MHOT000pa3usi U MPOUCXOXKICHUS KYJIbTYPHBIX PAaCTEHHi), 3aKOHBI (€IUHO0Opa3usi MOTOMKOB
[IEPBOTO IOKOJIEHUs, PACLICIUICHHS], YUCTOTHI raMeT, He3aBUCUMOr0 HaclieqoBanus I'. Mennens,



TOMOJIOTUYECKUX PSAJOB B HaclencTBeHHOW u3MmeHunBoctu H. WM. BaBwiioBa), mpuUHIMIBI
(KOMIUIIEMEHTapHOCTH );

BJIaJICHE OCHOBHBIMH METO/IaMH HAYYHOTO TO3HAHUS, HCIIOJIB3YEMbIX B OMOJIOTHMYECKHX
HCCJIEIOBAHMSIX KUBBIX O0BEKTOB (OMHCAHKE, U3MEPEHUE, HAOII0ICHIE, SKCIIEPUMEHT);

YMEHHUE BBIJCIATH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM uucje OakTepuil, rpubOB, pacTeHHIA,
JKUBOTHBIX U YeJIOBEKa, CTPOCHUSI OPraHOB U CUCTEM OPraHOB PACTEHUM, KUBOTHBIX, YEJIOBEKA,
MPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIIMX B OpraHU3Max pacTeHHH, >XHUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLECCOB: 0OMEHa BEIIECTB (METa00M3M), IPEBPAIICHUS SHEPTHH,
Opo’keHUs, aBTOTPO(GHOr0 U reTepoTpoPHOro TUIOB MUTAHHS, (HOTOCHUHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, TaMeTOreHe3a, SMOPHOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSA, PA3MHOKEHHS,
WHAMBUAYAIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS T€HOB, IeTepo3uca,
UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAHABIMBATh B3aUMOCBS3H MEXAY OPraHOMAAMU KIETKH M UX (PYHKIHSIMH,
CTPOCHHUEM KJICTOK Pa3HbIX TKaHEeW W X (PYHKIUSIMHU, MEXy OPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHuid, >KMBOTHBIX M 4YellOBEKa M MX (YHKIHMSIMH, MEXKIy CHCTEeMaMHU OPraHoOB U HX
GYHKUMSIMH, MEXIY 3TarmaMud OOMEHA BEIIEeCTB, 3TalaMH KJIETOYHOTO IMKIIA U KU3HEHHBIX
[UKIOB OPraHM3MOB, JTalaMd HMOPHUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHIIOM,
¢deHoTumnom u (hakropamu Cpesl OOUTAHUS;

YMEHHE BBISIBISTH OTIMYUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIE PACTEHUH,
JKUBOTHBIX U YCIIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOIOTHIO U
CUMBOJIMKY JJISl I0KA3aTeJIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUYECKUX IPYIIIL;

YMEHHE pellaTh OUOJNIOTUYECKUE 3aJaud, BBISBISATh NPUYMHHO-CIIEICTBEHHBIC CBS3U
MEXIY HCCIECIYEMbIMH OHOJIOTHYECKUMU TMPOIECCaMU M SIBIICHUSMH, JI€JIaTh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHMH TOJIYYEHHBIX Pe3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIIOMATh MpaBHia TPU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, TPOBEPSITh HUX OKCIEPHUMEHTATHHBIMUA CpPEIACTBAMH,
dbopMynupys 1eb UCCIe0BaHNUs, aHATM3UPOBATh MMOJYYCHHBIE PE3YNIbTAThI U JIeNIaTh BHIBO/IBI,

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HMCCIEIOBATEIHCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, U MYyOIWYHO MPEACTABIATH
MOJIYYCHHBIC PE3YJIbTAaThl HA YACHHUYECKUX KOH(PEPECHITUSX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeOBaHUN B o0nacTu
OMOJOTUM M MEOUIMHBI (KJIOHUPOBAaHUE, MCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
M3MEHEHHE TeHOMa U CO3JaHHe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiel mpopecCHOHAIBHON e TETLHOCTH B
obnactu OMOJNIOTUU, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEILCKOTO XO35HCTBA, MHUIIIEBOM
MPOMBIIIUICHHOCTH, YIAyOJNsATh TO3HABATEIbHBIM WMHTEpPEC, HaAIpPaBICHHBIM Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccu M MPOAOJDKEHHE OHOJOTHYecKOro o0pa3oBaHHs B
OpraHMu3aIMsaX CpeIHEro NpodhecCUOHAIBLHOTO U BhICIIEr0 00pa3oBaHUsl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
N Hamvenomamme paieron wrew mporpawi el B ol B s A
padoThbI padoThbI pecypcbl
1 Buonorust kak Hayka
2 JKuBble CCTEMBI U X H3y4CHHE
3 buosnorus kierku 0.5
4 XuMHYecKasi OpraHu3alys KIeTKU 10
5 Ctpoenue u GyHKINH KIETKH 8
6 OOMeH BeIecTB U MPEBpaIICHNUE SHEPTUH B 9 1
KJIETKE
v HacnencrBennas nndopmanus u peanuszanus e€ B 9 05
KJIETKE
JKU3HEeHHBIN UK KIETKU 6 1
9 CtpoeHue u QyHKIIMH OpraHu3MOB 17 1.5
10 Pa3mHOXkeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 I'eneTnka — HayKa 0 HaCJIEICTBEHHOCTH U 5 05
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6
14 I'eHeTHKa YeIOBEKa 3 0.5
15 Cenekiys OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4
17 PesepBHOoe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 13




11 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m
NMPoOrpamMmblI Bcero Konrpoapieie  Ipakriieckue o0pa3oBaTejIbHbIE
padoTshI padoThI pecypes
1 3apokIeHUE U Pa3BUTHE IBOJTIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUU
2 Mukpo3BoIOIHUs U €€ pe3yabTaThl 14 2
3 MakpoaBosronus U e€ pe3yabTaThl 6
IT
4 POUCXOXKJCHHUE U Pa3BUTHUE KU3HH Ha 15 15
3emie
5 [IpoucxoxaeHue 4enoBeKa — aHTPOIIOTeHES 10 1
DKOJIoTUsl — HayKa O B3aUMOOTHOILICHUSAX
6 OpraHU3MOB U HAaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpYXKarollen cpenon
7 Opranusmsl 1 cpeia oOuTaHus 9 15
8 DKOJIOTUSl BUJIOB U MOITYJISAIUN 9 0.5
DKos0rus coooIecTB. DKOJIOTHYECKHE
9 B 12 0.5
CUCTEMBI
10 bruocdepa — rimobaibHas SKocUCTEMA 6
11 UenmoBek U OKpyKaromas cpeaa 6
12 Pe3epBHOE Bpems 8
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5




IHOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC

KoauuyecTBO 4acoB 3ﬂeRTp0HHBIe

Ne Hara undposBbIe
, Tema ypoka Kourpoasusie IIpakTuueckue
n/n P Bcero p p u3ydyeHusi oOpa3oBaTesIbHbIE

padoThI padoTshI pecypeb

buonorus xak KoMIIeKCHas HayKa U KaK
4aCTb COBPCMCHHOI'O 06I_HGCTBa

JKuBbIE CHCTEMEBI U UX CBOKMCTBA

YPOBHeBa}I OpraHu3anuia )KUBbIX CUCTEM

A wiN| R
L

VcTopust OTKPBITUS U U3YyYEHUSI KIICTKH.
Knerounas teopus

Metoasl MOJNIEKYJIIPHON U KJIETOYHON
ouosoruu. [IpakTrdeckas pabora
«3y4yeHne MeToI0B KJIETOYHON OMOJIOTHH
(xpomatorpadusi, smekTpodopes,
muddepeHanbHOe HEHTPUPYTHpOBaHUE,
ITLIP)»

6 XUMHYECKUHN COCTAB KJIIETKU 1

MI/IHepaJ'II)HBIG BCIICCTBA KJICTKHU, UX
Ouosoruueckas POJib

OpraHuyeckue BellecTBa KIeTKH — OEJIKH.
JlaGopaTtopHas pabota «O0Hapyx)eHne
0EJIKOB ¢ TOMOIIBIO0 KAUeCTBEHHBIX
pEAKLIHIN»

CaoiicTBa, Ki1accuduxanys 1 GyHKIun
0eKoB

Oprannyeckue BeIEecTBa KIETKH —
YTJIEBOJBI

10

OpFaHI/I‘{eCKHC BCIICCTBA KJICTKHU —
JINIINU IBI

11




Hyxneunoseie kucnotsl. JIHK u PHK.
JlaboparopHas pabota «lccrnenoBanue

12 HYKJIGHHOBBIX KUCJIOT, BBIJICJIEHHBIX U3 05
KJICTOK PA3JIMYHBIX OPTaHU3MOBY
Crpoenne u pynkuuu ATO. [pyrue

13
nykieozunTpudocdarer (HTD)

14 CexBenupoanue JJHK. Metoapl
T€HOMUKH, TPAHCKPUIITOMHKH, IIPOTEOMUKHU

15 MeTo/1bl CTPYKTYPHOM OHOIOTHH

16 Tunel knetok. [Ipokapuorndeckas kierka
CrpoeHnue 3yKapuOTUYECKON KIIETKH.

17 [IpakTuyeckas pabora «M3ydueHue cBOCTB 0.5
KJIETOYHOM MEMOpPaHbI»

18 [ToBepXHOCTHBII anmapar KJIeTKH
OaHoMeMOpaHHbIE OPTaHOMIbI KIIETKH.

19 [IpakTuueckas pabora «M3yuenue 05
JBUKEHUS [IUTOIUIa3Mbl B PACTUTEIBHBIX
KJIETKax»
[ToryaBTOHOMHBIE OPTaHOU BT KIIETKU:

20 MUTOXOHJIpHH, T1acTU bl JlabopaTopHas 05
pabota «MccnenoBanue mIa3Moau3a u
JIETUIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

21 HememOpaHHbIe OpraHOUAbI KIETKU

22 Ctpoenue u GyHKIHMH s1ipa
CpaBHHTEIbHAS XapaKTEPUCTHKA KIIETOK

23 sykapuort. JlabopaTopHas pabora 05
«M3y4yeHne cTpoeHus KJIETOK pa3InYHbIX '
OpPTaHU3MOBY
ACCUMUIISITINS ¥ TUCCUMUIISALINS — JIBE

24 CTOPOHBI MeTaboar3Ma. THuIbl oOMeHa

BeecTB. JlabopaTopHas pabora
«M3yvyeHne KaTaTuTHIeCKON aKTHBHOCTH




dbepMeHTOB (Ha MpUMepe aMUJIa3bl UITH
KaTaJasbl)»

DepMEHTaTUBHBIN XapaKTep peakLui
KJIETOYHOTo MeTaboiu3Ma. Jlaboparopuas

25 pabota «M3y4yeHue GpepMEeHTaTUBHOTO 1 0.5
pacuienaeHus NepoKkcHuia BOJOPoa B
PACTUTENBHBIX M KUBOTHBIX KIIETKAX)
26 Benku-akTuBaTOpHI U OCIKH-UHTUOUTOPHI 1
27 ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB 1
28 doTocuHTE3 1
XemocuHTe3. JJaboparopHas paboTa
29 «CpaBHEHHE ITPOLIECCOB POTOCUHTE3A U 1 0.5
XEMOCHHTE3a»
AHaspoOHbIe OpraHu3Mbl. Buiel 6posxeHus.
30 Jlaboparopuas pabota «CpaBHEeHUE 1
POILIECCOB OPOXKEHUS U JbIXAHUS
31 AspoOHBIE OpraHU3MBbL. JTaIlbI 1
HHEPreTHUecKoro ooMeHa
DHeprusi MeMOpaHHOTO TpaJueHTa
32 npoToHoB. Cunte3 AT®: pabota 1
npoToHHON AT®-cuHTAa3bI
33 Peakiinm MaTpu4HOTO CHHTE3a 1
34 Tpanckpunuus — matpuussii cuaTe3 PHK 1
35 Tpancisius u e€ 3transl 1
36 KonupoBanue amuHokucnot. Ponb 1
pubocom B OnocuHTe3e Oenka
37 Opraau3anus TeHOMa y TPOKapHOT U 1
YKapHOT
38 MonekymnsipHble MEXaHU3Mbl HKCIPECCUU 1
TeHOB Y DYKapHOT
39 Bupycer — BHeKsIeTOUHBIE POPMBI )KU3HU U 1 05

00JIMraTHBIC Mapa3unThbl. HpaKTI/I‘-ICCKaH




pabota «Co3naHue MOZeld BUpyca»

BupycHbie 3a00eBanus yeloBeKa,

40 . 1
KUBOTHBIX, PACTCHUI

41 HanoTtexHosoruu B 0MOJIOTUN ¥ MEIHUIIMHE 1

42 JKU3HEHHBIN 1K KIETKU 1

43 Matpuunslii cunte3 JJHK 1
XpomocoMmsl. JTaboparopHast pabota

44 «3yueHne XxpoMOCOM Ha TOTOBBIX 1 0.5
MUKpOTIpenaparax»

45 JleneHue KICTKHM — MHTO3 1
Tuns! kneTok. Kapnokunes u UTOKUHES.

16 JlabGopaTtopnast pabora «Habnronenue 1 05
MHUTO3a B KJIETKaX KOHYMKa KOpeIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Peryisinus »KM3HEHHOIO LIUKJIA KIETOK 1

48 OpranusMm Kaxk eJuHOE 11eJI0e 1

49 Txanu pacrenuii. JlJabopatopHas pabora 1 05
«M3ydyeHne TKaHEeH PaCTCHUIN»
TxkaHM KUBOTHBIX U YEJOBEKA.

50 JlaGopatopHas pabota «3yueHue TkaHei 1 0.5
KHUBOTHBIX»
Opransbl. Cucremsl opraHos. JlaboparopHas

51 pabota «/3ydyeHue opraHoB I[BETKOBOT'O 1 0.5
pacTeHus»

52 Ormopa Tesia OpraHu3MoB 1

53 JIBI>KEHE OpraHN3MOB 1

54 IIntanne opraHu3mMoB 1

55 [MuTanue NO3BOHOYHBIX KUBOTHBIX. 1
[TumeBapuTeNbHAs CHCTEMA YellOBEeKa

56 JlpIxaHne opraHu3MoB 1

57 JIpIxaHne Mo3BOHOYHBIX KUBOTHBIX U 1




YCI0BCKa

58 TpaHcOpT BENIECTB y OPTraHU3MOB 1
59 KpoBeHocHasi cuctema mo3BOHOYHBIX 1
JKUBOTHBIX U YEIIOBEKA
60 Briienenue y opranuzMoB 1
61 3amuTa y OpraHu3MoB 1
62 NMMyHHas cucTeMa 4enoBeKa 1
63 Pa3npaxxuMocTh 1 perynsuus y 1
OpPTraHU3MOB
64 I'ymopanbHas peryssius ¥ SHIOKpUHHAS 1
CUCTEMa KUBOTHBIX U YEJIOBEKa
65 DopMbI Pa3MHOKEHHUST OPTaHU3MOB 1
66 [TomoBoe pazMHOKEHUE 1
67 Meiio3 1
l'amerorenes. O6pa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIeTOK. JIabopaTopHas paborta 1 05
«3yueHne CTpOeHHS MOJOBBIX KIETOK HA
TOTOBBIX MUKpOIIpenapaTax»
69 NuauBuayanbHOE pa3BUTHE OPTaHU3MOB — 1
OHTOTEHE3
70 3akyajKa OpraHOB U TKaHEH U3 1
3apO/IBIIIEBHIX TUCTKOB
PocTt u pa3ButHe KHUBOTHBIX.
71 JlaboparopHas paboTa «BLIs[Bneime 1 05
MPU3HAKOB CXOJCTBA 3apObIIIeH
MTO3BOHOYHBIX JKHBOTHBIX)
Pa3zMHOXeHUE U pa3BUTHE PACTEHU.
72 JlaboparopHas pabota «CTpoeHHE OPraHOB 1 0.5
Pa3MHOXKCHHS BBICIIIHX PACTCHHI»
73 Hcropust cTaHOBIEHUS U PA3BUTHUS 1

TCHCTUKHN KaK HAYKH




OCHOBHBIC TIOHATHS U CHMBOJIBI TCHETHKH.

74 JlaboparopHas pabota «JIpo3oduiia kak 1 0.5
00BEKT FTeHETUYCCKUX UCCIICIOBAHMIT
3aKOHOMEPHOCTH HaCIICIOBAHHS
NpU3HAKOB. MOHOTHOpUIHOE
75 ckpemuBanue. [Ipakrudeckas padbora 1 0.5
"N3ydyeHue pe3yapTaToB MOHOTUOPUIHOTO
CKpeluBaHus y Apo30duibr"
76 [{uTonornyeckre OCHOBBI MOHOTHOPHIHOTO 1
CKpEIIUBAHUS
77 AHanusupyrouiee ckpeniuBanue. Hermomnnoe 1
JIOMUHUPOBAHHE
JuruOpuHOE CKpeIuBaHHKE.
78 [IpakTudeckas padora «3yueHune 1 05
pe3yJIbTaTOB TUTUOPUIHOTO CKPEIIUBAHUS
y IpO30(HITBD»
79 [{uTonoruyeckre OCHOBBI JUTHOPHUIHOTO 1
CKPEIIUBAHUS
80 CueruieHHOE HacJeI0BaHUE TIPU3HAKOB 1
81 XpOMOCOMHas TEOPHS HACIECTBEHHOCTH 1
82 I'enernka mona 1
83 ['eHOTHT Kak [EIOCTHAS CHCTEMa 1
84 FeHeTI/IquCKI/Iﬁ KOHTPOJIb Pa3BUTHUS 1
PACTCHHIA, )KUBOTHBIX U YEJIOBEKA
85 M3MeHunBOCTh TPU3HAKOB. Busl 1
W3MEHUYUBOCTH
86 MonudukarmonHas "3MEHYHBOCTh 1
BapuarnmonHsbIi ps v BapualimoHHAs
KkpuBas. JlaboparopHas pabota
87 «MccnenoBanue 3akOHOMEPHOCTEN 1 0.5

MOAU(UKAITMOHHON U3MEHUYUBOCTH.
[TocTpoenne BapuallMOHHOTO psifia U




BapUAIMOHHON KPUBOM»

88

89

I'eHOTHIIMUECKAs N3MEHYHUBOCTD.
KomMOuHaTuBHas N3MECHYHNBOCTD

MyTanuoHHasi U3SMEHYUBOCTb.
[IpakTruueckas pabora «MyTarnuu y
Tpo30¢huibl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

91

3aKOHOMEPHOCTH MYTAIIMOHHOTO MpoIliecca.
DNUTeHEeTHKA U YTTUT€HOMHUKA

I'eneruka yenoseka. [IpakTuueckas padora
«CocTtaBneHue 1 aHaIu3 POAOCIOBHOMN

0.5

92

93

94

MeToapl METUIIMHCKON T€HETUKHT

3Haqu1/Ie MGHHHHHCKOﬁ T'CHCTHUKU B
PEIOTBPAIICHUH U JICUCHUH TeHETHYCCKIX
3200J1€BaHNI YETIOBEKA

OCHOBHBIE TIOHSITHS CEJICKIUU.
JlaboparopHnas pabota «3yueHue copToB
KYJIBTYPHBIX PACTEHUN U TIOPOJ TIOMAITHUX
YKUBOTHBIX)

0.5

95

MeToap! ceaeKIIMOHHON paboThl.
JlaGopaTtopHast pabota «3yueHue MeTo10B
CEJIEKIINM PACTEHUI»

0.5

96

JlocTnkeHMs CeneKUnn pacTeHUN 1
#KUBOTHBIX. [IpakTiueckas padbora
«IIpuBUBKa pacTeHUI»

97

CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHNE
T€HETUYECKUX PECYPCOB

98

BuoTexHonorus kak Hayka U OTpacib
npousBocTBa. [IpakTuueckas padora
«M3yuyeHne 00beKTOB OMOTEXHOIOTUI

0.5

99

OcHOBHBIE HaMpPaBIEHUS CHHTETUYECKOM
OMOJIOTUH




100 XpOMOCOMHAsI ¥ T€HHAs WHXKCHEPUS 1
101 Menunuackre OMOTEXHOIOT NI 1
PesepBHbiii ypok. [ToBTOpeHue,
102 . 1
0000111eHNEe, CUCTEMATH3AIHAS 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME







