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MNOSICHUTEJIBHAS 3AITUCKA

[Iporpamma no yue6HOMY npeaMety "buonorus” (nanee - 6MoI0TH) HA YPOBHE CPEAHETO
obmero oopazoBanus paspadorana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 oOpazoBannn B Poccuiickoit Deaepanun»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro mnpeamMera «bruoOrus» U OCHOBHBIX MOJOXKEHHN (herepanbHOi padoyeil mporpaMmmbl
BOCITUTAHHUS.

VYuebusiii npeamer «buonorus» yriayonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHON oOiactu «EcTecTBEeHHO-HAYYHBIE MPEAMETHIY.
Cornacuo mnonoxenmsim PI'OC COO mnpodunbHble yueOHbIE MPEIMETHI, H3ydaeMble
Ha YIIYOJIEHHOM YpOBHE, SBIIIIOTCA crocoOoMm muddepeHnmanu oOydeHUuss Ha ypOBHE
cpeaHero odmero oOpa3oBaHMUS U MPHU3BAaHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
o0UMM, CpeHUM OOIIUM, CpeAHUM MNPOPECCUOHANBHBIM U BBICHIUM OOpa30BaHUEM.
B 1O ke BpemMs Kaxablii M3 ATUX YYEOHBIX NPEAMETOB JOJDKEH OBITh OPHEHTHPOBAH
HAa TPUOPUTETHOE peEIIeHHEe O00pa30BaTENbHBIX, BOCHUTATENBHBIX W Pa3BUBAIOIIMX 3ajad,
CBSI3aHHBIX C MPOQOPHEHTAIMEH OOYYaIONIMXCS U CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOH
00JacTy HAyYHOTO 3HAHMSI, CBA3AHHOTO C OMOJIOTHEH, MEIUIIMHOM, HKOJIOTHEH, MCUXOJIOTHEH,
CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Tporpamma no yue6HOMy npeamery "buonorus" gaét mpencraBieHre O LETU U 3aad4ax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriyOIEHHOM ypOBHE, OIIpeessieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUEe, €ro CTPYKTYpUPOBAHHME IO pa3ienaM H TeMmaw,
pacrpenienieHue 1o KiaccaM, peKOMEHIYET IMOCIe0BaTeIbHOCTh H3yYeHHs y4eOHOT0 MaTepuraa
C yu€TOM MEXIIPEIMETHbIX U BHYTPUIIPEJAMETHBIX CBs3€d, JIOTHMKH Yy4eOHOro Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEH o0y4aromuxcs. B mporpamme mo OMONOTHH peann30BaH MPUHIIUI
MPEEeMCTBEHHOCTH C HW3y4Y€HHEM OHOJOTMU Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus,
Omaromaps 4yeMmMy IIpOCMAaTpUBAaeTCs  HAIlPaBICHHOCTb Ha  IOCIEAYIOIEe  pPa3BUTHUE
OMOJIOTUYECKNX 3HAHHWM, OPHUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOIO
MHUPOBO33PEHUS, IKOJOTMYECKOTO MBIIIJIEHUS, MPEACTABICHUN O 310pOBOM 00pa3e >KU3HU,
Ha BOCIUTaHHE OEpeKHOr0 OTHOIICHUS K OKpYXKarolleil MpupoaHoi cpeae. B mporpamme
1o OMOJOTMM TakXKe MOKa3aHbl BOBMOXXHOCTH ydyeOHOro mpeamera «buosorus» B peanu3anuu
tpeboBanuit ®I'OC COO k miIaHUPYeMbIM JUYHOCTHBIM, METAlpeAMETHBIM U IPEeIMETHBIM
pe3yapTaTaM oO0yueHus ¥ B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOMN
NeSITeIbHOCTH OOYYaIOLIUXCA IO OCBOCHHUIO COJIEpXKaHHMs OHOJOTHYECKOro 00pa3oBaHMS
Ha ypOBHE CPEIHET0 00IIero 0opa3oBaHusl.

VYuebublit npeaMer «buonorus» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUS 3aBeplIaeT
Ounosnoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTHPOBAH Ha pacIIMpeHUe U yriyOlieHne 3HaHUM
oOyyaromuxcst O JKMBOM TNpUpPO/AE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM Ouojoruw,
AMOpHOJIOTUN U OMOJOTHUHU Pa3BUTHS, T€HETHKH, CENEKLNH, OMOTEXHOJIOTHH, 3BOJIOLHUOHHOIO
YUEHUS U KOJIOTHH.

N3yuenue yuebHOro mpenmera «buonorus» Ha yriiyOJe€HHOM YpOBHE OPHEHTHPOBAHO
Ha TOJTrOTOBKY OOYyYaroIIMXCsl K MOCIENYIOLEMY IMOJy4eHHIO OMOJIOTHYecKoro oOpa3oBaHUS
B By3aX M OpraHU3aIMsIX CpeHero npodeccuoHaabsHOTo 00pa3oBanus. OCHOBY €ro COJIepXKaHUs
COCTaBJIIET CHUCT€Ma OHMOJOTMYECKMX 3HAHMHM, MOJIYYEHHBIX MpPU HM3YYEHUH OOy4aromUMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/IeJoB OHOJOTMM HAa YpPOBHE OCHOBHOIO OOIIETo
oOpa3oBanus, B 10—11 kiaccax 3TH 3HaHUS MOTYYarOT pa3BuTHe. Tak, pacCIIMPEHbl U yrIIyOJIeHbI
OMOJIOTHYECKHE 3HAHUS O PAaCTEHMSX, >KMBOTHBIX, rpubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
O0IMMX 3aKOHOMEPHOCTSX MKH3HH, JOMOJHHUTEIbHO BKJIIOUEHBI OMOJIIOTHYECKHE CBEIEHUS
MPUKIAJHOTO U TIOMCKOBOTO XapakTepa, KOTOpblEé MOXKHO HCIOJIb30BaTh KaK OpPHUEHTHUPbI
JUIs TIOCTIeIytoIero Beioopa npodeccun. BoamoxkHa Takke HHTErpanust OMOJIOTHYECKUX 3HAHUN
C COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOJIYYEHHBIMU OOy4YalOIIMMUCSA MpPH HU3y4eHUU (HU3HKH,
XUMUH, Teorpaduu 1 MaTeMaTUKH.



CrpykTypa mnporpammbl 1o y4yeOHoMy mnpeamery "buonorus" oTpaxkaer CHCTEMHO-
YPOBHEBBII M HBOJIOLMOHHBIA MOAXOAbl K M3ydeHHIo Ouosoruu. COrjgacHO UM, HM3Yy4aroTcs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS1 )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
9BOJIIOLIMM OPraHUYecKOro Mupa Ha 3emie, COXPAaHEHHUs OMOJIOTMYECKOTro pa3HooOpa3us
wianetsl. Tak, B 10 kimacce M3ydalOTCsl OCHOBBI MOJICKYJISIDHOM M KJIETOYHOH OMOJIOrHH,
SMOPHOJIOrUM U OMOJIOTMM PA3BUTHUS, TEHETUKU M CEJIEKIHUU, OMOTEXHOJIOTUM U CUHTETHYECKON
OMoNIOTHH, AaKTYyaTU3UpPYIOTCS 3HAaHUS OOydJalolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢usnonoruu 4denoseka. B 11 kiacce u3ydaroTcs 3BOJIOLMOHHOE YYEHHE, OCHOBBI 3KOJIOTUU
U yueHue o ouocdepe.

Vuebublii npenmer «buonorus» mpu3zBaH o0OECIEYUTh OCBOCHHME OOy4YaroIIUMUCS
OMOJOTMYECKUX TEOPUM M 3aKOHOB, WUJEH, NPUHLUMIOB W TIpPaBWI, JIeKallUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBl MHpa, 3HAHUM O CTPOEHUHM, MHOro0o0pasuu
U OCOOEHHOCTSX KJIETKH, OpraHu3Ma, MOMYJSILMM, OMOLEHO03a, SKOCUCTEMBI, O BbIIAIOIINXCS
HAYYHBIX JOCTH)KEHHSIX, COBPEMEHHBIX MHCCIIEOBAHUSAX B OHMOJIOIMH, NMPHUKIATHBIX aCHEKTax
Ounonornyeckux 3HaHWi. /g pa3BUTHS W MOJEp)KaHUS MHTEpeca 0O0YyJaromuxcss K OMOJIOTHH
Hapsy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOI'0 MaTepuaa B COJEPKaHUU MPOrPaMMBbI 110
OMOJIOTHH TIPETYyCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHHMS M Pa3BUTHUsI TOW WM UHOU
o0nacTi GMOJIOTUH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YYEHBIX B PELICHHE BaXKHEHUIIMX
OMOJOTUYECKHUX U KOJOTUYECKUX MTPOOIIEM.

Llenp u3yuenust yue6Horo npeamera «buosorus» Ha yriyOlnEHHOM ypOBHE — OBJIAJICHUE
00y4JaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OPraHU3allMM JKHBBIX CHUCTEM
pasHOro paHra U NpUoOpeTeHHe YMEHHUH HCII0JIb30BaTh 3TH 3HAHMS B (POPMUPOBAHUM MHTEpeca
K OmnpenenéHHON o0nacTu NpodecCHOHAIBHON JeATEIBHOCTH, CBSI3aHHOH C OWoJIoTHEH,
WIN K BBIOOpY y4eOHOTro 3aBeJIeHUs U1l IPOIOJIKEHUSI OMOJIOTHYECKOT0 00pa30BaHuUs.

Jloctuxenue 1enu u3ydeHus ydeOHoro npeamera «buosnorus» Ha yriiyOJ€HHOM YpOBHE
o0ecreynBaeTcs pelIeHueM caeyouX 3a1au:

OCBOCHHE OOYYAIOIUMHUCSA CHUCTEMBbl  OHOJIOTMYCCKUX  3HAHWK: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOpUSX, KOHLEMIMAX, MIIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTSAX M IpaBHIIaX,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAayYyHYI0 KApTUHY MHpa; O CTPOCHHH,
MHOTr000pa3uu 1 0COOEHHOCTSIX OMOJOTMUYECKUX CHCTEM (KJIETKA, OpraHu3M, MOIMYJSALUs, BUJ,
OouoreornieHo3, Ouocdepa); O BBIJAIIUXCA OTKPBITUAX U COBPEMEHHBIX HCCIIEOBAHUAX
B OMOJIOTHH;

O3HAKOMJICHHE  OOydYaromMXcsi €  METOJAAMM  TO3HAHUSA  JKUBOM  NPHUPOABI:
UCCIIEI0BATEIbCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISPHOM M KJIETOYHOM Onosoru,
AMOpHUOJIOTUN U OWOJIOTUH PAa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTHN U CUHTETHYECKOMN
OMOJNIOTHH,  TMAaJEOHTOJOIMH, OKOJOTMM); METOJaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIIEOBaHUM B JsabopaTopuu U B Ipupojae (HaOmoJaeHue, H3MEpPEHUE,
HKCIEPUMEHT, MOJICTHPOBAHNE);

OBJIaJIcHUE OOYYalOIIMMHUCA YMEHUSMU: CaMOCTOSITENIbHO HAaXOJUTh, aHAIU3UPOBAThH
U UCTIOJIb30BaTh OMOIOTUYECKYI0 HH(OPMAIINIO; TOIb30BATHCS OMOIOTNYECKO TEpMUHOIOTHEH
U CHMBOJIMKOM; yCTaHaBIMBaThb CBA3b MEXAY pa3BUTHEM OWOJIOTMM M  COLHMAIbHO-
HSKOHOMHUYECKUMH U SKOJIOTHYECKUMH IpOoOJIeMaMH YeJIOBEYECTBa; OIICHHWBATh IOCIEICTBUS
CBOEHM JIEeATENIbHOCTH [0 OTHOLIEHUIO K OKpYXKarolled IpHUpPOIHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3/I0POBBIO  OKPYKAIOIIMX JIOeH; OOOCHOBBIBaTb M  COOJIOJATh  MEphl
npodUIakTUKU MH(PEKIMOHHBIX 3a00J1eBaHMi, MpaBuiia MOBEICHUS B MPUPOJE U oOecreueHus
0€30MaCHOCTH COOCTBEHHOW JKHU3HEAEATENbHOCTH B YPE3BbIUANHBIX CHUTyallUsX MPUPOIHOTO
U TEXHOTEHHOI0 XapaKTepa; XapaKTepu30BaTh COBPEMEHHBbIE HayyHbIE OTKPBITHS B 00JIaCTH
OHOJIOTHH;

pa3BUTHE y 00YYaIOIIMXCS MHTEIIEKTYaJbHBIX U TBOPUYECKHUX CIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIIAIOUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIEIOBaHMSIMU B OMOJIOTHH,
pelaeMbIMH €10 MpodjeMaMHu, METOJ0JIOTHEN OHMOJIOrMYecKOro HCCIe0BaHusl, MPOBEIEHUs



OKCIIEPUMEHTATBHBIX HCCIICIOBAHUM, pEIICHHUs] OWOJOTHYECKHX 3a/ad, MOJEIUPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB M TPOIIECCOB;

BOCIIUTAaHHE Yy OOYYaIOUIMXCS LIEHHOCTHOTO OTHOIIEHUS K JKUBOH NPUPOAE B LEIOM
U K OTHCNbHbIM €€ 00beKTaM M SBJICHUSIM; (OPMUPOBAHHME SKOJOTUYECKOW, TeHETHYECKOM
IPaMOTHOCTH, OOILIEH KyNbTyphl MOBEIEHHUS B MPHUPOJE; MHTETPALMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuobOpereHne 00yJaroIUMHUC KOMIIETEHTHOCTH B PAllMOHAIBHOM IPUPOIOTIOIB30BAHUT
(cobmroneHne TmpaBWJl TIOBEJCHUS B TIPUPOJIC, OXpPaHbl BHUIOB, AIKOCHUCTEM, Oumochepsl),
COXpaHEHHH COOCTBEHHOI'O 3/I0pPOBBbSl U 3/I0POBBSl OKPYKAIOMIMX JIOAEH (COONIONEHHsT Mep
npoUIaKTUKU 3a0o0JieBaHuUH, obecrnieueHue 6e30MmacHOCTH KUZHEJEATEIIbHOCTH
B YpPE3BBIYAHHBIX CHTyallUsX HPUPOAHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE
MCIIOJIb30BaHUsl OMOJIOTMYECKUX 3HAHUN U YMEHH B MOBCEAHEBHOMN KHU3HMU;

CO3/laHME YCIOBUHM i OCO3HAHHOTO BbIOOpa OOYy4YalOMIMMHUCA WHIMBHUIYaTIbHON
o0pa3oBaTeNbHON  TpPAaeKTOpUH, CHOCOOCTBYIOIIEH mocienywmeMy npodecCHOHaTIbHOMY
CaMOOIIPEICICHNIO, B COOTBETCTBUM C WHIWBUAYAJIbHBIMA HHTEpECAMHU U MOTPEOHOCTAMHU
peruoHa.

OO01iee ymuClIO 4acoB, OTBEACHHBIX Ha W3yuyeHUE OHOJOTMU Ha YriayOJIEeHHOM YpOBHE
cpenHero obmiero obpasoBanus, cocraBisier 204 uvaca: B 10 kimacce — 102 waca (3 yaca
B Hezleno), B 11 kinacce — 102 vaca (3 yaca B Hezelo).

Ot6op opraHu3alMOHHBIX (QOpM, METOJOB U CPEACTB OO0ydeHuss OUOJIOTUH
OCYIIECTBIISICTCS C YUETOM CIEIU(HUKN €ro COJEPKAHWUS M HANpaBICHHOCTH Ha IMPOJOKEHHE
Ounosnoruueckoro oOpa3oBaHMs B OpraHU3alUsAX CpeIHero NpodecCHOHATBLHOTO U BBICIIETO
o0Opa3oBaHusl.

OO0s3aTeNbHBIM YCIOBHEM IMPH OOYYeHHHM OMOJIOTHMU Ha YIriayOJIEHHOM YpPOBHE SBIISETCS
NpOBEICHUE JIA0OPATOPHBIX M TpaAKTHUECKuX pador. Takxke ydacTtue OO0ydaromuXxcs
B BBIIOJIHEHUU TPOCKTHBIX U Yy4eOHO-HCCIEAOBAaTENbCKUX pabOT, TeMaThka KOTOPBIX
ONpeNeNseTcss YYHWTEIeM Ha OCHOBE HWMEIOIIUXCS MaTepUAbHO-TEXHUYECKUX PECypcoB
Y MECTHBIX MPUPOJHBIX YCIOBUH.



COJAEP/KAHUE OBYYEHUA
10 KUIACC

CopnepxaHue IPOrpaMMbl, BBIIEICHHOE  KYpPCUBOM, HE BXOAUT B  IPOBEPKY
rocyJIapcTBeHHOM uToroBoi arrecramuu (I'A).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosorusi — KOMIUIEKCHasi Hayka. Kpatkas ucropus pa3BUTHS OHOJIOTHU.
buonornueckue Hayku M u3ydaeMbple UMHU MpoOiembl. DyHAaMEHTAIbHBIE, MPUKIIATHBIC
Y TIOUCKOBBIE HAYYHbIE HCCIIEI0BAaHUS B OMOJIOTHH.

3HayeHue OuoJorMM B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBszanHpie ¢ Ouosnorueil. 3HaueHue OWOJOTMH B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIMILMHE, CEIbCKOM XO34MCTBE, IPOMBIIIJIEHHOCTH, OXPaHE
MIPUPOJIBI.

JleMoOHCTpaL U

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [Japsun, V. 'apseii,
I'. Mennens, B. WU. Bepuanckuii, M. II. IlaBnoB, U. M. Meunuxkos, H. W. Basuios,
H. B. Tumodees-Pecosckuii, k. Yorcon, @. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOIOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl U UX H3yYeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA KUBBIX CUCTEM: €AHHCTBO
XUMHYECKOIO COCTaBa, JIUCKPETHOCTH M ILEJIOCTHOCTb, CJIOKHOCTh W  YIOPSAJIOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb, CAMOOpPraHU3alus, CaMOBOCIPOU3BEIAECHUE, PA3APAKUMOCTb,
U3MEHYHMBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHM3aluy JKMBBIX CHCTEM: MOJIEKYJISIPHBIM, KJIETOYHbIMA, TKaHEBbIH,
OpraHU3MEHHBIM, MONYJISIIUOHHO-BUI0BO, AKOCUCTEMHBIN (6MOreoeHOTUYECKHIT),
ouoctepnsiid. [Iporeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHBIE MPU3HAKH KHUBOTO.
Kuzsp kak hopma cymecTBoBaHus Marepuu. Hayku, uzydaromiye *HUBbI€ CUCTEMBI HA PAa3HBIX
YPOBHSIX OpPraHU3aLNH.

N3yuenune xuBbix cucteM. Meroabl Ouonormyeckor Hayku. HaOmronmenue, usmepeHue,
DKCIEPUMEHT, CHCTEMaTu3auus, MeTaaHanus3. [loHsaTMe o 3aBUCMMOHM M HE3aBHMCHUMOM
nepemenHoi. IlmanmpoBanue skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runote3a. [IoHsTHE BHIOOPKH U €€ A0CTOBEepHOCTh. Pa3bpoc B Ononorndeckux AaHHbIX. OreHKa
JIOCTOBEPHOCTH TOJY4EHHBIX PEe3yJbTaTOB. IIpMUMHBI UCKAKEHUS PE3YJIBTATOB JKCIIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaL U

Tabmuubl u cxembl: «OCHOBHblE TPU3HAKU JKU3HW», «buonornyeckue CcUCTEMBI»,
«CBolicTBa )KMBOW MaTepumn», «Y pOBHU OpraHU3aIUH KUBOI IpUpoab», «CTpoeHue KUBOTHON
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIIOBEYECKOIO  OpPraHu3May,
«buoreonenos3y», «buochepar», «MeToabl U3yueHUs KUBOU TTPUPOIBI.

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE s IPOBEACHUS HAOIIOACHUHN, H3MEPEHUH,
DKCIIEPUMEHTOB.

IIpakTyeckas padora «licnonp3oBaHME pa3IMYHBIX METOAOB IPU H3YYEHUM MKUBBIX
CHUCTEMM.

Tema 3. buosnorns Kijierku

Knetka — cTpykTypHO-QYyHKIIMOHAIbHAS €IWHULA >KUBOTO. VICTOPUS OTKPBITHUS KIETKH.
Pabote! P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpHUH.

MeTtoabl MOJEKYISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONMS, Xpomarorpadus,
anekTpodope3, MeToJa  MEUeHBIX aToMOB, auddepeHnuanipbHoe  IeHTpU(yTrupoBaHUE,



KyJIbTUBUPOBAHUE KIETOK. M3yueHue (ukcupo8anHuix Kiemox. DIEKTPOHHAsT MHUKPOCKOIHSL.
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.

OO0opynoBaHue: CBETOBOM MHKPOCKOIN, MMKpPOIPENapaTbl PacTUTEIbHBIX, >KMBOTHBIX
1 OaKTepuaIbHbBIX KIETOK.

IIpakTnyeckass padora «l3yueHne MeTONOB KIETOYHOW Ouosioruu (xpomarorpadus,
anextpodopes, nuddeperiuanpHoe nenTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XHUMHYECKUHN COCTaB KIETKU. Makpo-, MUKpPO- U yJIbTPaMUKpPO3JIeMEHThI. Boaa u e€ poib
KaK pacTBOPUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBaHUM KIIETKH, TEIUIOPETYJISLUY.
MunepasnbHbie BellecTBa KJIETKH, UX Ouosorudeckas poiib. Pojib KaTHOHOB Y aHMOHOB B KJIETKE.

Opranuyeckue BelleCcTBa KIETKU. buonornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB 6enkoB. CTpykTypbl OenkoBod Mojekynbl. [lepBuunas cTpykTypa Oeika, MmenTuaHas
CBsA3b. BTOpuuHas, TpeTuuyHas, yeTBepTUUYHAs CTPYKTyphl. [lenarypamus. CoilcTBa OENKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN 0enKOB. [Ipuonsi.

VYrneBoabl. MoHOcaxapuibl, JuUcaxapuibl, OJIMrocaxapuibl M mojucaxapuabl. OOmui
IUIaH CTpPOeHUsT U (U3MKO-XMMHUYECKHE CBOMCTBa YriieBoAoB. buonoruueckue QyHKIUN
YTJIEBOJOB.

Jlunuae!. IMuapodunsHO-THAPOPOOHBIE  CBOMCTBA. Knaccudpukanus  nummmos.
Tpurnunepunasl, GochomunuIbl, BOCKH, cTepousl. buonornyeckne Gpynkuuu aumuaos. O0mue
CBOICTBa OHMOJOTMYECKMX MeMOpaH — TEKy4YecTb, CIHOCOOHOCTh K CaMO3aMBIKaHHUIO,
IIOJIYIIPOHHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJTHK u PHK. Crpoenne HyknenHoBbIX KucioT. Hykneotupasl.
[Mpunmun kommementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas criupaib.
Mectonaxoxaenue u ouonornueckue ¢pynkuu JJHK. Bunst PHK. ®ynknun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mmojiekyine AT®. buonornueckue
¢ynkuun  AT®. BoccTaHoBleHHBIE TMEPEHOCUUKH, UX (QYHKUMU B KiIeTke. [pyeue
HYKaeo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  ecenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHast Ouojorusi: OMOXMMHYECKHE M OMOPHU3NYECKHE HCCIEeIOBAaHUS COCTaBa
U TPOCTPAHCTBEHHOW CTPYKTYpbl OuOMONEKyl. Mooeruposanue cmpykmypvl u QYHKYui
buomonekyn u ux Komniexkcos. Komnvromepuwviti Ou3aiin U OpeaHuyeckui cunmes OUOMONEKY
U UX HeNPUPOOHBIX AHATLO08.

JleMoOHCTpaL U

[Hoptpetsr: JI. Ilonunr, . Yorcon, @. Kpuk, M. Yunkuunc, P. ®pankinun, @. Conrep,
C. [Ipy3unep.

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

Tabmuubl u cxemsl: «llepuoanueckass TabnMIa XMMUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOAB», «BemectBa B cocraBe opraHu3moB», «CTpoeHHE MOJEKYJbl Oenkay,
«CTpyKTYypbl 0OenKOBOW MOJEKYIb», «CTpoeHHe MOJEKyd YrieBoAoB», «CTpoeHHEe MOJEKYI
munuoBy, «HyknenHoBbIe KUCTOTHIY, «CTpoeHrne MOJeKybl ATDy.

Ob6opynoBaHue: XMMHUYecKas Mocyia 1 000py10BaHHE.

JladopaTropnas padora «OOHapykeHHE O0ETKOB ¢ TOMOIIBIO KaYeCTBEHHBIX PEAKITUI».

JlabopaTopnas padora «/ccienoBaHne HyKIEMHOBBIX KUCIIOT, BBIJIEIEHHBIX U3 KJIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH



Tumbl KJIETOK: dyKapHOTHYECKass M mMpokapuoTuyeckas. CTpyKTypHO-(YHKIIMOHAIbHBIC
00pa3oBaHMs KIETKH.

CtpoeHre TMpOKApUOTHUYECKON KIeTku. Kietoynas creHka OakTepuid u  apXemu.
OcoOeHHOCTH CTPOEHMs reTepoTpo(HON M aBTOTPOPHOM HMPOKAPUOTHUYECKHX KIIETOK. MecTo
U pOJIb POKAPHOT B OMOLIEHO3aX.

Crpoennie u (QyHKIIMOHMPOBAHUE dYKapHOTHUECKOW kieTkH. IlnazmaTuueckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHuecKod MeMmOpaHbl. TpaHCIOPT BEIIECTB 4epes
MJIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbBIN (muddysus, obOneruénnas auddysus), aKTHBHBIN
(mepBUYHBIA M BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynmponumaemocts MemOpansl. PaboTa
HaTpUil-KaJIMeBOro Hacoca. DHAOLMUTO3: MUHOLUTO3, (parounTo3. Dk3ouuTo3. Kinerounas creHka.
CrpykTypa 1 GyHKIMU KIETOUYHOW CTEHKH PacTEeHH, TpHOOB.

[uromnaszma. I{uto3ons. [lutockener. JIBukeHwe wuuTomia3Mbl. OpraHousibl KJIETKH.
OpnHomMeMOpaHHbIE OpraHOUABI KIeTKH: 3HjomIazmatnyeckas cetb (DIIC), anmapat [Nonbmxw,
JU30COMBI, UX CTpOeHHE U (QYHKUMHU. B3auMOCBSA3b OJHOMEMOpaHHBIX OPraHOMJOB KIIETKH.
CrpoeHnie TpaHySIpHOTO peTuKynyma. Mexanusm nanpasnenus 6enxkoé ¢ OIIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuil  (arpaHyssipHBIN)
SHJIOIIA3MaTHYeCKUi peTukyayMm. CekperopHast (GyHKums amnmapara [onbmku. Moougukayus
benxos 6 annapame I onvocu. Copmuposka 6enkog 6 annapame I o1v02cu. TpaHCHIOPT BEIIECTB
B KJeTKe. Bakyonu pacturenbHbIxX KieToK. Kiterounslit cok. Typrop.

[TonyaBTOHOMHBIE OpraHOWJbl KJIETKM: MUTOXOHAPHUM, MIacTuAbl. [Ipoucxoocoenue
mumoxonopuui u naacmuod. Cumbuocenes (K.C. Mepesckosckuui, JI. Mapeynuc). Ctpoenue
U (GYHKIMH MUTOXOHApUM M muactui. IlepBUuHBIE, BTOPHYHBIE U CIIOKHBIE IIACTUAbBI
(OTOCUHTE3UPYIOUINX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEMKOIJIACTBHl  BBICHIMX
pacTeHuil.

HememOpannsie opranouap! kieTkd CtpoeHue ¥ (GyHKIUA HEMEMOPAaHHBIX OPTraHOWIOB
kieTkd. PuGocombl.  Ilpomesicymounvie  guramenmol. MukpopunaMeHTsl. AKmuHogvle
Mukpoghunamenmoi. MBIIICUHBIE KICTKU. AKMUHOBblE KOMHOHEHMbl HEeMbIUEUHbIX KIEmOK.
Mukpotpy6ouku. Kinerounsiii nentp. CTpoeHHe U [BHXKEHHE JKI'YTUKOB M pPECHHYEK.
MuxkpotpyOouku nuromnasMbl. LlenTtpuons. benku, accoyuuposanmvie ¢ Mukpoguiamenmamu
u muxpompyooukamu. Momopmuvie benxu.

Anpo. OOosouka sapa, XpOMaTUH, KapuOIIa3Ma, SAPBINIKH, UX CTPOEHUE U (YHKIUU.
Snepublil GenkoBblii MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anpe. Jyxpomamun u 2emepoxpomamur. benrkun XpomMaThHa — TUCTOHBIL. J{unamuxa s0epHou
06010uKU 8 MUumo3e. H0epHulii mpancnopm.

Knerounsle  BkitoueHusi. CpaBHHUTENbHAs  XapaKTEpPUCTUKAa  KIETOK  JYKapHOT
(pacTUTENBHOMN, )KUBOTHOM, TPUOHOIN).

JleMoOHCTpaL U

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

Tabmunpel u cxembl: «CTpOo€HHME SYKapUOTHYECKOM KIeTKu», «CTpoeHHe 3>KUBOTHOU
KIETKN», «CTpOEHUE PaCTUTENbHON KIIeTKW», «CTpoeHne MUTOXOHApUN», «SAapo», «CtpoeHue
MPOKAPUOTUYECKOUN KIETKH.

Ob6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpPENapaThl PacTUTENbHBIX, >XUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0akTepUualbHbIX KJIETOK.

JlabopaTopnasi paGora «l/3ydueHne cTpoeHUs KIETOK pa3IMYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «/3yueHue cBOMCTB KJIETOUHON MEMOpaHbD».

JlabopaTopnas padora «/ccnenoBaHue mia3mMonus3a U AEMIa3MOJIM3a B PAaCTUTENIBHBIX
KJIETKax».

IIpakTnyeckas padora «/3ydeHne IBHKEHUS IUTOILUIA3MbI B PACTUTENIBHBIX KIIETKAX).

Tema 6. O0MeH BeleCTB U IPpEeBpalLlleHHe JHEPIMHU B KJIeTKe

AcCUMMIIAIMS ¥ JUCCUMIISALUS — JIBE€ CTOPOHBI MeTabonn3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPOQHBIH U  reTepoTpodHBIA. YuyacTue KHUCIOpoAa B OOMEHHBIX  Ipoleccax.



Ounepreruyeckoe oOecrieueHne kieTku: mpeBpamieHne AT® B oOMeHHBIX THpoleccax.
depMEHTATUBHBIN XapakTep peakiui KIETOYHOro MmeTrabonusma. DEepMEeHTHI, WX CTPOCHHE,
cBoiicTBa W MexaHu3M jaedcTBus. Kodepmentel. Otianuusi (epMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  belku-akTUBAaTOpel U OEIKU-UHTMOUTOpBHL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX PEAKIMH OT Pa3INYHbBIX (PAKTOPOB.

[lepBrUYHBI CHHTE3 OPraHUYECKHX BELIECTB B KieTke. DoTocuHTE3. AHOKCUceHHbll
u okcueenHwvlli gpomocunmesz y 6axkmepuil. Ceemocodbuparowue nuemMeHmvl U NUSMEHMbl
peaxkyuonHoz2o yenmpa. Ponb xmoporuiactoB B mporuecce porocunreza. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs. u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
Bnusinue paznuyabix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HAUeHHE (POTOCUHTE3A.

XemocuHte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HHUTPH(PHIUPYIOIIHE
OakTepuu, Kene300aKTepuu, cepoOaKTepru, BOJOPOIHbIE OaKkTepun. 3HaYCHIE XEMOCHHTE3A.

AmnaspoOHble opraHu3Mbl. Buabl Opoxkenus. [IpoaykTel OpoKeHHS M MX HCIOJIb30BaHUE
YelloBeKOM. AHa’poOHbIE MHUKPOOPTaHM3Mbl KaK OOBEKThl OHMOTEXHOJIOTMHU U BO30YyIUTENU
Oone3Hel.

AdpoOHBIE OpraHu3Mbl. JTambl HEpreTudeckoro obOMmeHa. I[loArOTOBUTENBHBIN ATarl.
['mukonu3 — 6eCKUCIOPOAHOE PACIIETIIEHUE TITHOKO3bI.

buonornueckoe OKHCIIEHHE, WIH KIETOYHOE JbIXaHue. Pojib MUTOXOHApUN B Ipoleccax
Oounonornyeckoro okucieHus. Lluxnmyeckne peakumu. OxuciaurenbHOe (GochoprImpoBaHHE.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunma3zvl.  llpeumymecTBa a’poOHOrO TyTH OOMEHa BENIECTB Tepea  aHadPOOHBIM.
O} PeKTUBHOCTD IHEPTETHIECKOr0 OOMEHa.

JleMoOHCTpaL U

[Hoptpetsr: k. Ilpuctou, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A. DHrensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmupel 1 cxembl: «DoTOCHUHTE3», «JHEpreTuueckuid oOMen», «buocuHTe3 Oemkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHUE ISl IPUTOTOBIEHUS MMOCTOSHHBIX
Y BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnas paGora «l3ydeHue KaTaNUTHYECKOW AaKTMBHOCTH  (EPMEHTOB
(Ha mpuMepe aMHIIa3bl WK KaTajaas3bl)y.

JlaGopaTtopnas paGora «lI3yueHne (epMEHTATUBHOIO pacUIeIUICHUs MepoKCcuaa
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX).

JlaGopaTopHnas pa6ora «CpaBHeHuUE NMpoLeccoB (OTOCHUHTE3a U XEMOCHHTE3a».

JladopaTopnas padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HacneacrBenHass HHGOPMALHA M peaJn3anus eé B KJIeTKe

Peakuuu marpuyHoro cuHrtesa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKIUSAX MATPUYHOIO
cuHTe3a. Peanmzanus HacnencTBEHHOM HWHQpopMauuu. ['eHeTndeckuil KojA, €ro CBOMcCTBa.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIUMIIBI TpaHCKPUNIIMKM: KOMIUIEMEHTAPHOCTb,
AQHTUIAPAIEIbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yuactue TpaHcnopTtHeix PHK B GuocunTtese Oenka. YciaoBus
6uocunTe3a 6enka. KogupoBanue aMuHokuciot. Poibs pubocom B OuocuHTese Oenka.

Cospemennvie npedcmagnenus o cmpoenuu 2eHog. OpraHuzanusi TeHOMa Yy HMPOKapUOT
U JyKapuoT. Perynsiusi akTUBHOCTHM TeHOB Yy mpokapuoT. ['mmore3a omepona (®. XKakoO,
XK. Mano). Monexynapusie mexanusmvl dKCnpeccuu 2eHog y sykapuom. Ponv xpomamumna
6 peayaayuu pabomsl 2enog. Perynsaius oOMeHHBIX MpolieccoB B kieTke. KieTounslii romeocTas.

Bupycel — HexseTounsle (OpMBI KU3HH U OOJIMraTHbIe mMapasuTbl. CTpoeHHE MPOCTHIX
U CIIO)KHBIX BHUPYCOB, peTpoBUpYCcOB, OaktepuodaroB. JKusmenmwiti yuxn /[HK-codeporcawjux
supycos, PHK-cooeporcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.



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

Buoungopmamura: unmespayus 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: «buocuHTes Oenka», «l'eHeTMdeckuid Koa», «Bupych,
«baxrepuodaru».

IpakTnyeckas padora «Co3nanue MOJACIH BUPYCay.

Tema 8. /Ku3HeHHBbIH HUKJ KIETKH

Knerounslii nuki, ero mepuoisl u perymsauus. Murepdaza u muro3. OcoOeHHOCTH
MPOIIECCOB, MpoTeKaronux B uHTepdase. [loaroroBka kieTku K JeneHuto. [IpecuHTeTnueckuii
(TIOCTMUTOTUYECKHI), CUHTETUYECKUH M TMOCTCUHTETUYECKUI (MPEMUTOTUYECKHUII) MEePUOIbI
UHTEpQa3bl.

Marpuunbii  cunre3 JHK — pemmkanus. Ilpunnuner  perukamuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATHUBHBIN  CHUHTE3, aHTUIAPAUICIBHOCTh. MexaHu3M
permmkauun  JIHK.  Xpomocombr. Ctpoenune xpomocom. Temomepsl u  Tenomepasa.
XpOMOCOMHBI HA0Op KIETKH — KapuoTUN. MIUIOWAHBIA W TalUIOMIHBIA HAOOPBI XPOMOCOM.
['omonornynsie XxpoMocomsl. [1010BbIE XPOMOCOMBL.

Henenne kierku — mMuto3. CTaguyu MHUTO3a W MPOUCXOJAIINE B HUX MPOIECCHL. THIIBI
muto3a. Kapuokunes u nutokunes. buonornueckoe 3HaueHrE MUTO3a.

Perynsiiiust mutoTHUYecKoro IuKiIa kieTku. [IporpamMmmupyemasi kietoyHas rudeinb —
aromnTo3.

Knerounoe siapo, XxpoMocombl, QyHKIIMOHAIBHAS TeHOMUKA. Mexanusmul npoaughepayuu,
oughghepenyuposku, cmapenus u eubenu kremox. «L{ugpposasn knemkay» — buounghopmamuuecxue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JdeMoHcTpannn

Tabmuupl u cxembl: «KWU3HEHHBIA MUK KIETKH», «MuTo3», «CTpo€HHE XPOMOCOMY,
«Pemmukanmsa JJHK».

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

JlabopaTopnasi paGora «l3ydyeHrne XxpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTopnass padora «HaOmomeHue MHTO3a B KIETKaX KOHYHMKA KOpEIIKa JyKa
(Ha rOTOBBIX MUKpOIIpenapaTax).

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAIbHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OC0OEHHOCTH CTPOCHUS U KU3HEACATEIHPHOCTU OJHOKJIETOUYHBIX OpPraHu3MOB. bakTtepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJHOKIETOUHBIE BOJIOPOCIIH, IpYyTrHe NpoTUCThl. KonoHuanbHbIe
OpTaHU3MBI.

B3anmMocBs3b yacTeil MHOTOKJIETOUYHOTO OpraHu3Ma. TkaHU, OpraHbl U CUCTEMBI OPTaHOB.
OpranusMm Kak equHoe nenoe. ['omeocras.

Tkanu pacreHuit. Tumbsl pacTUTENBHBIX TKaHEW: o0OpazoBaTeNbHAs, MOKPOBHAs,
MPOBOJIAIIASL, OCHOBHAs, MexaHuueckas. OCOOCHHOCTH CTpOeHUs, (DYHKIIMI W PacHOJIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX H  4Ye€JIOBEKAa. THWINBI JKUBOTHBIX TKaHEW: dIUTEIHATbHA,
COCIMHUTENIbHASA, MblleuHas, HepBHas1. OCOOCHHOCTH CTpPOEHUs, (PYHKIHHA M PaCTOJIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX M Y€JIOBEKa.

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



Onopa Ttena  opranusmoB. Kapkac  pactenmil.  CkeneTsl  OJHOKJIETOUHBIX
M MHOTOKJIETOYHBIX KMBOTHBIX. HapyxHblii W BHYTpeHHHH ckener. CTpO€HHE W THIIBI
COCIMHEHUS KOCTEH.

JIBukeHre OpraHu3moB. JIBHKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aMmEOOHIHOE,
KI'YTUKOBOE, DPECHHYHOE. J[BM)KEHHWE MHOIOKJIETOUHBIX PACTEHUIH: TPONM3MBlI U HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKa: MbllleyHas cucreMa. Pedrekc. CkeneTHbie
MBIIIIBI ¥ UX paboTa.

IIutanue opranuszmos. [lormomienue BOJbI, YIIEKUCIOrO ra3a U MUHEPAIbHBIX BEIIECTB
pacreHusaMu. IlutaHue XUBOTHBIX. BHYTpUIIONIOCTHOE M BHYTPUKIIETOUHOE IHIIEBAPEHHUE.
IluraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTENBHOIO Tpakrta. llumeBapurenbHble
xeinesbl. [IuimeBapuTenpHas cucTeMa 4ejioBeka.

Hpixanue opranu3mMoB. [[pixanue pactenuid. Jprxanue sxuBoTHBIX. uddy3us ra3oB yepe3
NOBEpPXHOCTh KJeTku. KoxkHoe apixanue. JlpIxarenbHas MOBEpXHOCTh. JKabepHoe u néroyHoe
JIpIXaHue. JIpIXaHWMe ITO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLHMOHHOE YCIOXHEHUE
CTpO€HHMS JETKUX I103BOHOYHBIX J>KMBOTHBIX. JlpIxaTelnpHas cucTeMa 4YelloBeKa. MexaHu3M
BEHTWISIIIMK JIETKUX y ITUI] U MIEKONUTaIMuUX. Perynsaus apixanus. [lpixareabHbie 00bEMBI.

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

Boinenenne y opranusmoB. Belgenenwe y pacteHuil. BelneneHue 'y  KUBOTHBIX.
Cokpatutenbhble Bakyoiau. Opranbl BblieneHus. PuibTpanus, cekpeuuss U oOpaTHOe
BCACBIBAaHHME KaK MEXaHU3MbI pabOThl OPTaHOB BbiAeNneHus. CBs3b MOJOCTU Tejla ¢ KPOBEHOCHOM
U BBIICIUTENBHON cucTeMaMM. BpljiereHre y MO3BOHOYHBIX >KMBOTHBIX U uenoBeka. [louku.
Crtpoenue u ¢pyHkimonupoBanue Heppona. OOpazoBaHHE MOYH Y UETOBEKA.

3amuTa y OpraHu3MOB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Crnopel Oaxtepuii
U IIUCTHI IPOCTENUIINX. 3alllUTa y MHOTOKJIETOUHBIX pacTeHuid. Kyrukymna. CpeacTa nacCUBHOM
Y XUMHYECKOM 3aIUThl. DUTOHIIUABI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [I0KpOBBI M X IPOM3BOJHBIE. 3alIUTa OPraHU3Ma
or OonesHeil. MMmyHHas cucrema uenoBeka. KileTOuHbII W TyMOpalbHBII HUMMYHHUTET.
Bpoxnénublii ©M  npHOOpPETEHHBIA  crienupHUUecKuil UMMyHHUTET. TeopHus KJIOHAJIbHO-
cenexktuBHoro nmmyHnuteta (I1. Dpmux, ®@. M. bepner, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. PoJsib BpOxKIEHHOr0 IMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHUM.

PazppaxkumocTs W perynsiuus y OpraHu3moB. Pa3gpaXumocTb y OJHOKJIETOYHBIX
oprauu3moB. Takcucel. PaznpaxuMocTs W perynsauus y pacteHuid. PocroBele BeliecTBa
U MX 3HaYCHHE.

HepBHas cucrema u pediaekTopHas peryiasuus y >KUBOTHBIX. HepBHas cucrema
U €€ oTneNbl. DBOJIIOIIMOHHOE YCIIOKHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y )KMBOTHBIX. OTIENbI
TOJIOBHOTO MO3ra IO3BOHOYHBIX JKMBOTHBIX. Pednexc u pednextopHas nyra. besycnoBHble
U YCIIOBHBIE PEe(IICKCHI.

I'ymopanbHasi perymsiivsi M SHIOKPHUHHAs CUCTEMa JXUBOTHBIX M uyesoBeka. JKenessl
SHIAOKPUHHOM CHCTEMBI W UX TOpPMOHBL. JlelicTBUE TOPMOHOB. B3anmMOCBSI3b HEpBHOU
U SHJIOKPUHHOH cucteM. I 'mnoranamo-runogpusapHas cucrema.

JleMoOHCTpaL UK

IToptper: U. I1. I1aBnoB.

Tabmupel u cxeMmbl: «OAHOKIETOYHBIE BOAOPOCINY», «MHOTOKJIETOUHBIE BOIOPOCIH,
«baktepun», «lIpocrelimme», «OpraHbl LBETKOBBIX pacTeHuil», «CHUCTEMBI OpraHoOB
MO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee cTpoeHHe HaceKoMbIX», «TKaHU pacTeHHiD»,
«Kopuesbie cuctembl», «Ctpoenue credias», «CTpoeHHe IMCTOBOM IUIACTMHKMY», «TkaHu
JKUBOTHBIX», «Ckener yenoBekay, «llumeBaputensHas cucrema», «KpoBeHOCHas cuctemay,



«/IpixaTenbHasg  cucremMa», «HepBHas cucrema», «Koxa», «MbplleyHas cuctemay,
«BpinenurenpHas cucTeMa», «DHIOKPHHHAA cucTeMay, «CTpoeHue MbInb, «MIMMyHUTETY,
«KumeunononoctHeie», «CxeMa NUTaHUs pacTeHU», «KpoBeHOCHbIE CHCTEMBbI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruzips», «CTpoeHHE IUIaHApUKW», «BHYTpeHHEE CTPOCHHE IT0XKIEBOTO
yepBsi», «HepBHast cucrema prid», «HepBHas cucrema nsarymkwn», «HepBHas cucrema
npecMbIkaromuxcs», «HepsHasg cucrema nrtuny, «HepBHas cuctemMa MIEKONMTAIOIINXY,
«HepsHas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpeNnapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparsl TKaHEW, PaKOBUHBI MOJIIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOKUX, JKUBBIC
9K3EMIUISIpbl KOMHATHBIX pacTeHUil, repdapun pacTeHUH pa3HbIX OTIEINIOB, BIAXKHbIE IpenapaThl
KHUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHue Ul JIEMOHCTPAallMd IIOYBEHHOI'O M BO3AYLIHOI'O IIMTaHUS PAacTEHHH,
pacuierieHus ~ Kpaxmaia W OenkoB  mox  JeiictBueM  (epMEHTOB,  00OpynOBaHHE
JUIsL  IEMOHCTPAllMy OIBITOB II0 M3MEPEHMIO >KM3HEHHOW €EMKOCTH JIETKMX, MEXaHW3Ma
JBIXaTEJIbHBIX JBU)KEHUN, MOJIEJIN FOJIOBHOI'O MO3Ia Pa3IMYHbIX KUBOTHBIX.

JlaboparopHasi padora «/3yueHue TKaHEl pacTeHUII.

Jlaboparopnas padora «/3yueHre TKaHEeH JKUBOTHBIX.

JlabopaTopnasi padora «l/3y4yeHne opraHoB IBETKOBOT'O PaCTEHUS.

Tema 10. Pa3MHoOKeHMe 1 pa3BUTHE OPTaHNU3MOB

@DopMbI pa3MHOKEHHsI OPraHU3MOB: Oecriosioe (BKJII0Yasi BEreTaTUBHOE) U 10JI0BOE. Bubl
0ecIoI0ro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIISIIHS, (PparMEeHTAIHs, KIOHUPOBAHHE.

ITomoBoe paszmHoxeHue. IlomoBele kieTku, miau ramersl. Meno3. Cragum Meinosa.
IToBenenue xpomocoMm B Menose. KpoccuHrosep. bronornyeckuii CMbICIH MeHO3a U IIOJIOBOTO
npouecca. Meno3 ¥ ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

IIpensaponpiieBoe  paszBurhe. l'ameroreHe3 'y JKMBOTHBIX. IlosoBBIE — Keme3bl.
OO0pa3oBaHue U pa3BUTHE MMOJOBBIX KieTok. CrepmaroreHe3 u ooreHes3. CTpoeHHE IOJOBBIX
KJIETOK.

Omio10TBOpEHNE U SMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIOJOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTreHorenes.

WNunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHONIOTHS — HayKa O Pa3BUTHUU
opranu3mMoB. Mopghozenes — oOna u3z enasuvlx npobaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaauu >MOpHOTreHe3a KUBOTHBIX (Ha MpUMepe JIATYIKH). [pobieHue.
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 3apofpblimia (3MOpHOHaNbHAs MHAYKIMS). 3akiajka IJIaHa CTPOSHHS
JKUBOTHOTO  KaK  pe3ynbTaT  HMEpapXMYECKMX  B3aUMOJACWCTBUM  TI'eHOB.  BiusHue
Ha SMOpPHOHAIBHOE Pa3BUTHE PA3TUYHBIX (PAKTOPOB OKPYKAIOIIEH Cpe/ibl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbI nepuon. IlpsmMoe u Hempsimoe
pasButHe. Pa3Butue ¢ meramopdo3oM y O€CHO3BOHOUHBIX M IO3BOHOYHBIX IKHBOTHBIX.
buonornueckoe 3HaueHUE NPSAMOrO0 W HENPSIMOTO Pa3sBUTHUSA, UX PACHPOCTPAHEHHUE B MPHUPOJIE.
Tunel pocta >XKMBOTHBIX. PDaKTOpbl peryisiiMM pocTa >KUBOTHBIX M uenoBeka. Craguun
MOCTAIMOPHUOHAIIBHOTO DPa3BUTHS y KUBOTHBIX M yesoBeka. [lepuoJibl OHTOreHe3a dYelloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

PasmHoxenue u pasutue pacreHuil. ['amerodpur m cnopodur. Meiio3 B KMU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Imporecce Meiosza. ['ameToreHes y pacTeHMH.
OmIog0TBOPEHNE MW Pa3BUTHUE PACTUTEIBHBIX OPraHU3MOB. J[BOIHOE OIUIOIOTBOPEHHE
y LIBETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl PETyJISIUU OHTOT€HEe3a Y PACTEHUN U )KUBOTHBIX.

JleMoOHCTpan U

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



Tabmuubl u cxembl: «BereratuBHoe pa3MHOXeHUE», « TUIIBI GecrIoNoro pasMHOKEHUSY,
«Pa3MHOXeEHHE XJIaMHJIOMOHAb», «Pa3MHOXeHHE HBIVIEHB», «Pa3MHOXEHUE THUIPBDY,
«Meito3», «Xpomocombl», «['amerorene3», «CTpoeHHE SHULEKIETKH M CIEPMATO30HIa»,
«OCHOBHBIE CTaguu OHTOreHesa», «lIpsmoe u Hempsimoe pazButHue», «Pa3zBuTHE MaMCKOTO
Kyka», «Paszsutre capaHum», «Pa3BuTue JIATyIIKU», «/IBOMHOE OIUIOJOTBOPEHHUE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOOJBHBIX M JABYJOJIbHBIX pacTeHUN», «OKW3HEHHBIN LUK
MOPCKOWM  KammycTbl», <OKU3HEHHBIM LHMKI MxXa», <OKU3HEHHBIA LMK MarnopOTHUKAY,
«OKU3HEHHBIN TUKII COCHBD.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaThl SULIEKIETOK U CIIEPMATO30110B,
Mozelb «L UK pa3BUTHS JIATYILIKW Y.

JlabopaTtopnass pabGora «lI3yueHue CTPOEHMs TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTnyeckas padora «BrplgBIeHHE NPHU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
JKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHue OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUN».

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

Hcropuss cTaHOBIEHUS W pa3BUTHS TEHETUKM Kak Hayku. PabGorer I'. Mennens,
I'. ne ®puza, T. Moprana. Ponp oTeuecTBEHHBIX YUEHBIX B Pa3BUTUU TE€HETHKU. PaboThI
H. K. KonsroBa, H. 1. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 10. A. ®unumnuenko,
H. B. TumodeeBa-PecoBckoro.

OCHOBHbBIE T€HETUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJuIeIbHbIE
TeHbl, aJbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA MPU3HAK, T'OMO3UIOTA,
TeTepO3UroTa, YUCTas JIMHUS, THOPUABI, reHOTHIN, (QeHorur. OCHOBHBIE METOJbl T'C€HETHUKU:
TUOPUAO0IOTHYECKHM, TUTOIOTUYECKHI, MOJIEKYIISIPHO-TEHETUYECKHIA.

JleMoOHCTpaL U

[Toptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. Basuos,
A. H. benozepckuii, I'. /. Kaprieuenxko, 10. A. ®umumaenko, H. B. TumodeeB-PecoBckuii.

Tabmuis! U cxeMbl: «MeToIbl TeHETUKIY, «CXEMBbI CKpEIIBaHU.

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

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpPa3Hs
ruOpu1oB nepBoro nokojeHus. IIpaBuno gomuHupoBanHus. Bropoil 3akoH MeHzens — 3aKkoH
paciernieHus: npu3HakoB. L{uTosornueckrie OCHOBbI MOHOTHOPUIHOTO CKpeluBanus. ['unoresa
YUCTOTHI TAMET.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep  HaclleZJOBAHMUS.
Pacuieruienue npru3HakoB Py HEMOJIHOM JOMUHHUPOBAHUMU.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHaens — 3aKkOH HE3aBUCUMOIO
HacJeI0BaHMsl TPU3HAKOB. LlUuTonornyeckre 0OCHOBBI TUTMOPUIHOTO CKPELIUBAHHUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CuerieHHOe Hacae10BaHNE
I€HOB, HAPYLICHHUE CLECIUICHUSA MEXAY TeHaMu. XpOMOCOMHAsi TEOpUs HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXAHU3M OIPENEIICHUS I0jJa. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBlii M reTeporaMeTHbI MoJ. [eHeTudeckas CTPYKTypa IIOJOBBIX
xpomocoM. HaciienoBanne nNpu3HAKOB, CIEIUIEHHBIX C ITOJIOM.

I'enorun kak wnenoctHas cucrema. Ilinelorponuss — MHOXKECTBEHHOE [EHCTBHE IEHa.
MHOKECTBEHHBI aJUIeNn3M. B3auMoAeicTBUE HEaJUIEIbHBIX TE€HOB. KOMIIIEMEHTapHOCTD.
Onucras. [Tonmumepus.

I'eHeT4ecKUi  KOHTPOJb  pa3BUTUS  PACTEHMM,  KUBOTHBIX M  4YEJIOBEKA,
a Takke (HU3NOJIOTMYECKHX MPOIIECCOB, MOBEJCHUS M KOTHUTHUBHBIX (QyHKUMH. ['eHeTHueckue
MEXaHU3Mbl CUMOMOTeHEe3a, MEXaHU3Mbl B3aHUMOJCHCTBHUS «XO3MMH — Mapa3uT» U «XO3SIMH —
MHUKpoOHOM». ['eHeTHuecKkne acmeKThl KOHTPOJIs U M3MEHEHUsS! HacleJCTBEHHOW MH(pOpMaluu
B [TOKOJICHUSIX KJIETOK M OPTaHU3MOB.



JleMoOHCTpanuu

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

Tabmuubl u cxemsl: «llepBeiii 1 BTOpoii 3aKoHBI Menaens», « Tperuii 3akon Mennens»,
«Ananusupymolee ckpemupanuey, «Hemnonnoe noMuarpoBanne», «CLEIIEHHOE HACIEJOBaHUE
MPHU3HAKOB y Apo30duiby, « eHeTnka nonay, «Kapuorumn yenoekay, «Kapruotun apo30Quiiby,
«Kapuotun ntuis», « MHOXKECTBEHHBIN aJlienn3M», «B3anMoneincTere reHoB.

Ob6opynoBanue: MOJENIb JUIsl JeMOHCTpAIMKM 3aKOHOB €IMHO00pa3usi THOPHIIOB MEPBOTO
MOKOJIEHUS] U PACLUCIJICHUS MPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacJIEJOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPALIMHU CLEIUIEHHOTO HACJIEI0OBaHUs IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/Ipozodunar.

IIpakTuyeckas padora «/3ydueHHe pe3yJbTaTOB MOHOTHOPHIHOTO CKPEUIIUBAHUS
y 1p030(hUITBI.

IIpakTuyeckas padora «/3ydyenue pe3yapbTaTOB AUTHOPUAHOTO  CKPEIIMBAHMS
y 1p030(UITBI.

Tema 13. 3aKoHOMepPHOCTH H3MEHYMBOCTH

BzaumopeiictBue reHotuna u cpeabl npu ¢GopmupoBaHuu ¢GeHoTuna. M3MeHYHMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJWUYECTBEHHBIE TPHU3HAKU. BuUIbl  M3MEHYHUBOCTH:
HEHACJIEACTBEHHAsl U HACJIEICTBEHHAS.

MonudukaronHass ©3MEHUYUBOCTh. Poiib cpeapl B (hopMHUpPOBaHHH MOIU(MDUKAITMOHHON
n3mMeHunBocTH. Hopma peakuuu npusHaka. BapuanuoHHBIM psii M BapuUalMOHHAs KpHUBas
(B. Uoranncen). CroiicTBa MOAH(PUKAITMOHHON H3MEHYUBOCTH.

['enoTunuueckass M3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TCHOTUITNICCKOW N3MEHYMBOCTH: KOMOMHATHBHAS, MyTaIIHOHHASI.

KombOunatuBHass M3MEHYUBOCTh. Meilo3 U MOJOBOM Mpoliecc — OCHOBAa KOMOMHATHBHOU
W3MEHYUBOCTH. POJTh KOMOWHATUBHOM H3MEHYUBOCTH B CO3JaHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BHU/IA.

MyTtanmonHasi M3MEHYUBOCTh. Buapl Myrainuii: TeHHBIE, XPOMOCOMHBIE, T€HOMHBIEC.
CHoHTaHHbIE W WHAYLUMPOBaHHbIE MYTalMUH. SIOepHbIE U LUTOIIA3MATUYECKUE MYTallUH.
Comaruueckre U TIOJIOBbIE MyTanuu. [IpudyuHBl BO3HUKHOBEHHS MyTaluil. MyTareHsl
M WX BIUSHUE Ha OpPraHuW3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO IIpolecca. 3akoH
TOMOJIOTMUECKUX PsIOB B HacieicTBeHHoW u3MmeHuuBoctu (H.M. Basunos). Buesaepnas
M3MEHYMBOCTh U HACIEJICTBEHHOCTD.

Onueenemuxa u 3SNULEHOMUKA, POIb INUSEHEMUYEeCKUX (HAaKmopos 6 HaAc1e008aHuu
U U3MeHYUBOCMU heHOMUNUYECKUX NPUSHAKOS8 ) OP2AHUIMOB.

JleMoOHCTpaL U

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

Tabmuupl u cxembl: «Bunbl usmeHunBoCTHY, «MOAM(PUKAIIMOHHAS W3MEHUYUBOCTDHY,
«KoMmOuHaTuBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OmiogorBopenue»,  «l[ eHeTHdyeckue
3a00sieBaHUs yelloBeKa», «Buapl MyTanuii».

O6opynoBaHue: XuBble U repOapHble SK3EMIULSIPHl KOMHATHBIX PACTCHHM, PHUCYHKH
(potorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHYHBOCTH.

JlaGopaTopnasi pabora «McciaemoBaHuE 3aKOHOMEPHOCTEH  MOAU(UKAIIMOHHOM
M3MEHYUBOCTH. [TocTpoeHNE BapUAILIMOHHOTO PSAJIa U BAPUAITMOHHON KPUBOM».

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

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBexka. MexayHapoaHasi MporpaMMa HCCIIEIOBaHMUS T€HOMa YellOBeKa.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEKa: TeHEATOTHUECKUH, OJIM3HEIOBBIN, [IUTOTEHETUICCKUH,
MONYJSLUOHHO-CTATUCTUUECKUH, MOJIEKYIsipHO-rTeHeTnueckuili. COBpEeMEHHOE Ompe/esieHue
TeHOTHUIIA: TOJTHOTEHOMHOE CEKBEHUPOBaHNE, TEHOTUIIUPOBAaHKE, B TOM yHciie ¢ momobto [T1[P-
ananuza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YelIOBEKa.
Bonesnn ¢ HaciaeACTBEHHOW MPEAPACIIONIOKEHHOCTHIO. 3HAYCHUE METUIIMHCKOM TEHETHKH



B MPEAOTBPAIICHUU U JICYEHUU TeHETUYECKUX 3a00JieBaHM deraoBeKa. MeauKOo-TeHEeTHYECKOe
KOHCYyJIbTHpOBaHue. CTBONOBBIE KIETKH. [IOHATHE «(TEHETHYECKOTO Ipy3a». DTUYECKHUE ACIEKThI
UCCIICIOBAaHU B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue (QaxkTOpbl IOBBILIEHHONM YYyBCTBUTEIBHOCTH YeJIOBEKa K (hU3MUecKOMy
U XUMHUYECKOMY 3arps3HEHUIO OKpYXKarolen cpeasl. I'eHeTMdeckas NpeapacronoKeHHOCTh
YEJIOBEKA K MTATOJIOTUSIM.

JleMoOHCTpaL Ul

Tabmuupl u cxemsl: «Kapuotun uyenoBeka», «MeTonbl U3ydeHUs T'€HETUKU YEJIOBEKa»,
«["enernueckue 3a0601€BaHUS YCTOBEKA.

IpakTnyeckas padora «CocTaBjIeHHE U aHATIU3 POJOCIOBHOI.

Tema 15. Ceniekuusi OpraHu3MoB

Jlomectukanusg W cenekuusa. 3apoKIACHHE CEIEKIMM U JIOMECTHKAlMHW. Y4YEHHE
H. U. BaBunoa o LleHTpax MpOMCXOXIEHUS M MHOT00Opasus KyJIbTypHBIX pacTeHuil. Ponb
CEJIEKIIMM B CO3JAHMM COPTOB PAaCTEHHH M MOPOJ XHUBOTHbIX. COpT, mopoza, mTamMM. 3aKOH
TOMOJIOTHYECKUX PsJI0B B HaciueACTBeHHOM m3meHunBocTd H. M. BaBunosa, ero 3Hauenue s
CEJIEKLIMOHHOM paboOTHI.

MeTtoibl ceneKIMOHHOM paboThl. MicKkyccTBEHHBIN OTOOP: MAacCOBBIN U MH/IMBUyaJbHBIM.
Oranbsl KOMOMHAIMOHHOW cenekuuu. VcnblTaHue npousBoautenel mo mnoromctBy. Otbop
[0 TEHOTHITY C MOMOIIBIO OIEHKH (PEHOTHIIa MOTOMCTBA M OTOOpP MO T€HOTHIYy C TOMOIIBIO
ananuza JJHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ[ CEJEKIMOHHOW paboThl. PanuanunoHHBII
U XUMMYECKHM MyTareHe3 Kak MCTOYHMK MyTaluui y KyJbTYpHBIX (OpM OpraHu3MoB.
Hcnonp30BaHue TEHOMHOTO  PEJaKTHPOBaHWMS W MeTonoB  pekomOumHanTHbIX  JIHK
JUISL TIOJTY4EHHUS NCXOJHOIO MaTepuaa JUisl CEJIEKLUN.

[Tonyuenne mnonumionnoB. BuyrpuBuaoBas ruOpuauszauus. biauszkopoacTBeHHOE
CKpeluBaHue, Wiu UHOpuaAMHT. HepoacTBeHHoe ckpemuBaHue, Wiau ayrOpuauHr. ['ereposuc
u ero npuuuHbl. lcnonp3oBanue rereposzuca B cenekuuu. OrganéHHas rudpuau3anus.
[Ipeononenue Oecruionuss MEXBHIOBBIX THOpUAOB. JIOCTHIKEHUS CEJIEKUMH PACTCHUH
Y )KUBOTHBIX. «3eN1éHas pesonioyusy.

CoxpaHeHue U HU3y4EHHE T€HETHYECKHX PECYpCOB KYJIbTYPHBIX PACTEHHH M MX JIHUKHX
poauyel A co3JaHusl HOBBIX COPTOB U F'MOPUAOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue,
coxpameHue u ynpasieHue 2eHemudecKUMu pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbICIOBbIX
JICUBOMHBIX 8 YeNax VIAYUUIeHUS CYWEeCMBYIOuWUX U CO30AHUS HOBbIX NOPOO, JUHULU U KPOCCOB,
6 MOM uucie ¢ NPUMeHeHUeM COBPEMEHHBIX MEMO008 HAYUHBIX UCCIe008aHUL, Nepedosblx Uoell
U NepCneKmueHblX MexHON02UIL.

JleMoHCTpanun

IToprpersr: H. 1. Baunos, . B. Muuypun, I'. /I. Kapneuenko, II. II. JlykpsaneHko,
b. JI. Acraypos, H. bopnoyr, . K. benses.

Tabmuue! 1 cxembl: «L{eHTpbI MPOUCXOXKIEHHUS U MHOT000pa3us KyJbTYpPHBIX pacTeHUI,
«3aKOH TOMOJIOTMYECKHMX pSAJOB B HACIEACTBEHHOW W3MEHYMBOCTH», «METOIBl CeleKuum»,
«Otnanénnas rubpuanszanus», «MyTtareHes».

JlabopaTopnas pabora «3ydueHue cOpPTOB KyJIbTYypHBIX PaCTEHHH M MOPOJ JOMAIIHUX
KUBOTHBIX».

JlaboparopHasi padora «/3yueHrne METOZ0B CEJIEKIIUU PACTCHUII.

IIpakTuyeckas padora «IIpuBHuBKa pacTeHUII».

IKkekypeusi «OCHOBHBIE METOABI U JIOCTHIKEHHUS CEJEKLIUU PAacCTEeHMH M HKMBOTHBIX
(Ha CelIeKIMOHHYIO CTAaHIUIO, IUIEMEHHYIO (hepMy, COPTOUCTIBITATENbHBIN Y4aCcTOK, B TEIUIMYHOE
XO035ICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BHOTEeXHOJIOTUA M CHHTeTHYeCKasi OMOJIOr U

OOBeKThl, HCIONb3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE M TKAaHEBBIE KYIbTYpHI,
MUKpPOOPTraHU3MbI, HMX XapakTepucTuka. TpaauluoHHas OWOTEXHoOJOrus: XxjeOoreueHue,



NOJIy4YeHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAETHE. Mukpoduonorndeckuit cunte3. OOBEKTHI
MHUKPOOHOIOrnYecKUX TexHonorui. [Ipon3BoacTBo Oenka, aMUHOKUCIIOT ¥ BUTAMUHOB.

CozaHue  TEXHOJNOIMM M HHCTPYMEHTOB  II€JIEHANPABJIEHHOTO  W3MEHEHUs
U KOHCTPYUPOBAaHUS TE€HOMOB C LENbI IIOJIyYEHHS OPraHU3MOB M HX KOMIIOHEHTOB,
CoJIeprKalliX HE BCTpEYaroLIUecs B IPUPOAe OMOCUHTETUYECKUE ITyTH.

Knerounas muxkeHepusa. MeTonbl KyJnbTypbl KJIETOK M TKaHEW PAacTEHUM U KUBOTHBIX.
Kpunobanku. Comartnueckass ruOpuau3anmus U comarudeckuid smOpuoreHe3. Vcmosnbp3oBaHue
raluIOuIoB B CEINEKUUU pacTeHuil. [lonyuenue MOHOKIOHaNbHuIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANLHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOJOTBOPEHHE.
PexkoHCTpyKIMsl AWLIEKIETOK M KIOHHPOBAHHME JKUBOTHBIX. MeETOX TpaHCILIAaHTALMK slEp
KJIETOK. Texnonozuu 0300poeienus, KyibmMusupo8anus U MUKPOKIOHANLHOZO PAZMHONICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

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

Menumuackue onorexnonorun. [loctrenomuas nudposas meaununa. [1IP-muaraocTuka.
MeTtab010MHBII aHaIU3, FeHOLIEHTPUUECKUI aHAJIN3 TPOTeoMa YesloBeKa JUIsl OLIEHKH COCTOSIHUSA
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KJIeTOK. TapretHass Tepanus paka. 3D-
OuouH)xeHepusi A pa3paboTKu  (PyHIAMEHTaJIbHBIX OCHOB MEIUIMHCKUX TEXHOJOTHH,
CO3JaHMSI KOMIUJIEKCHBIX TKaHEH COYETaHWEM TEXHOJIOTMA TPEXMEPHOro OHONPUHTHUHIA
U ckadQoiaauHra s peleHus 3a1a4 NepcoOHaIM3UPOBAaHHON MEAULIUHBIL.

CoznlaHue BEKTOPHBIX BaKIUH C IE€JIbI0 00ecreyeHus] KOMOMHUPOBAHHOM 3allUThI
ot Bo3Oymureneit OPBU, ycraHoBieHHE MOJEKYISPHBIX MEXaHU3MOB ()YHKIIMOHHUPOBAHHUS
PHK-cogepxamux BUpPYCOB, BBI3BIBAIOLIMX 0CO0O oOmacHble 3a00JieBaHUS  4YEJOBEKa
Y )KUBOTHBIX.

JleMoOHCTpaL U

Tabmuubl u  cxembl: «/cnoiab3oBaHME  MHUKPOOPraHM3MOB B IPOMBIIUICHHOM
pou3BoJCTBEY, «KilerouHas nnxkeHepus», «I eHHas HHXXEHEpUs».

JlaGopaTopHas pa6ora «/I3yueHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTuyeckas padora «IloayuyeHrne MOJTOYHOKHUCIBIX TPOIYKTOBY.

IKeKypeusi «bUOTeXHONIOrNs — BaKHEWIIAs MPOU3BOAUTENBHAS CHJIa COBPEMEHHOCTHU
(Ha GMOTEXHOJIOTNYECKOE MPOU3BOACTBO).



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBiuBaeT TPeOOBaHHUS K pe3ysbTaTaM OCBOCHHUS OOYyYarOIIUMHCS
pOTpaMM CpeAHEro o0IIero 00pa3oBaHys: JUYHOCTHBIC, METAPEAMETHBIC U TPEIMETHEIE.

B cTpyKkType JTUYHOCTHBIX Pe3yJlbTaTOB OCBOCHUS MPOTpamMMbl MO OUOJOTHH BbIIEICHBI
CIICAYIOIIME  COCTAaBJIAIOIINE: OCO3HAHHE OOY4YaIOIMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIIPEJCIEHUIO,
Hanuyue momueéayuu K OOydeHHIO OWONOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXACHUI JTMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPATULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0OYUYAIOIIUXCS PYKOBOJICTBOBATHCS
B CBOEH [JEATEIbHOCTH LIEHHOCTHO-CMBICIOBBIMU YCTAHOBKaMH, MPUCYIIUMH CHUCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haauyue NPABOCO3HAHUS ~ DKOJOTHUECKOW  KYIBTYPHI,
CHOCOOHOCMU CMABUMb TN U CTPOUTH JKU3HEHHBIC MJIaHbI.

JInuHOCTHBIE PE3yabTaThl OCBOCHUS MPOrpamMMbl 110 OMOJIOTMM JIOCTUTAIOTCSA B €IUHCTBE
yueOHOM M BOCIUTATENbHON AEATEIbHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, HCTOPUUYECKUMU U JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM, NPUHATHIMU
B OOIIECTBE MpaBUJIaMH M HOPMaMM IOBEACHHSI U CIIOCOOCTBYIOT IMpPOLIECCAaM CaMOIO3HAHUS,
CaMOBOCIIUTAaHUS U CaMOPA3BUTHUS, PA3BUTUS BHYTPEHHEW MO3UIMHM JIMYHOCTH, MATPUOTH3MA
U YBaXEHUS K 3aKOHY U IPaBONOPAJIKY, YEIOBEKY TPyAa U CTaplIEMy MOKOJIEHHIO, B3aUMHOTO
YBaXEHUs, OEpEe)KHOro  OTHOIIEHHUS K  KyJIbTypHOMY  HAacClE€OUI0 U TpaJuLUiM
MHOT'OHAlIMOHAJIBLHOTO Hapozaa Poccuiickoit denepannu, IpUpoJe U OKPYKaroIIen cpese.

JIMYHOCTHBIE PE3yAbTAThl OCBOSHHS YU4eOHOTO mpenMeTa «bronorusy MOMmKHBI OTpakaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJACTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
NO3UIMEH JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPWEHTAlMil, IO3UTHUBHBIX BHYTPEHHUX
yOeXAeHU, COOTBETCTBYIOUIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOrO  OOIIecTBa,
pacivpeHue >KU3HEHHOTO OIbITa M ONbITA AESITENbHOCTH B IPOILIECCE PEATU3allid OCHOBHBIX
HaIpPaBJICHUI BOCIIUTATENBHOM A€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

C(OPMHPOBAHHOCTh  TIPAXJAHCKOW  MO3UIMM  OOydyaromerocs Kak  aKTHUBHOTO
Y OTBETCTBEHHOTO YJIE€HA POCCUICKOro OOIIEeCTBa;

OCO3HaHME CBOMX KOHCTUTYLMOHHBIX TIpaB M OO0S3aHHOCTEH, YBakKeHHE 3aKOHA
Y TIPaBOMNOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEsATEIbHOCTH NPU CO3JaHUU YUeOHBIX MPOEKTOB,
pelieHny yueOHbIX U T03HABATENIbHbIX 3a/1a4, BHIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNATh COOCTBEHHYIO IIO3MLHMIO IO OTHOUICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  YUUTBIBaTh B  CBOUX JEHCTBUSAX  HEOOXOAMMOCTb  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJI€H C pa3HBIMU yO€XKIEHUAMHU, KyJIbTYPHBIMH LIEHHOCTSIMA U COLIUATbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINOJHEHHUS Y4eOHBIX,
MIO3HABATENIbHBIX M HCCIEHOBATENbCKUX 3aJa4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHMIO
OTIOHEHTOB NP 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CO/IEPIKAHMUS,

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOM NEATENBHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM Tpa’kJaHCKOM MIEHTUYHOCTH, NMAaTPUOTHU3MA, YBa)KEHUS
K CBOEMY Hapojy, 4YyBCTBAa OTBETCTBEHHOCTH Iepes PonnHOMN, ropAaocTu 3a CBOW Kpai, CBOKO
Ponuny, cBOH A3bIK U KYJIBTYPY, IPOLIIIOE M HACTOSAIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;



[IEHHOCTHOE OTHOIICHHE K TPUPOJHOMY HACIEAHI0 W TaMATHUKAM TMPUPOIBI,
nocTxkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
OHOJ0TUM, MOHUMAHUSI 3HaUYEHUSI OUOJIOrMH B MO3HAHUH 3aKOHOB IPHUPOJIbI, B )KU3HU YEIOBEKa
U COBPEMEHHOT'0 00IECTBa;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIECHHOCTEN POCCUICKOr0 HApOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJICHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAlLlMI0 M IPUHUMATh OCO3HAHHbBIE PEILEHUS, OPUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOIICHHE K CBOMUM pOIMTENSM, CO3/JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULUSIMH HAPOJOB
Poccumn;

4) 3cTeTH4eCKOro BOCIIMTAHMSA:

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHUI;

MOHMMAaHKE YMOLIMOHAILHOTO BO3CHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HbIX BUJAX HCKYCCTBa, CTPEMJICHHE MPOSBIATH
KayecTBa TBOPUYECKON JIMYHOCTH;

5) ¢puzuveckoro BOCIIUTAHMS, (popmupoBanus KYJbTYPbI 310POBbSI
U SMOUMOHAJIBHOTO 0JIaronoay4usi:

MOHMMaHKE U peau3aiys 3J10poBoro u 0e3omacHoro odpasa *Ku3HH (30pOBOE MUTAHHUE,
COOIOZICHHE TUTHEHUYECKUX TMPaBWJI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynsipHass (uU3UYECKass aKTUBHOCTH), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DPU3MUECKOMY U MICUXHUECKOMY 3/I0POBBIO;

NOHMMAHWE LEHHOCTU TPaBUJ HWHAMBUIYAJBHOTO M KOJUIEKTUBHOIO 0€30IacHOro
MOBEJEHUS B CUTYaIUsX, YTPOKAIOIIUX 3OPOBbIO U JKU3HU JIIOACH;

OCO3HAaHHE MOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJIEHUs alaKorois,
HApKOTHUKOB, KYPEHHUS);

6) Tpya0BOr0 BOCIMTAHUS:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY0I00HE;

TOTOBHOCTb K AKTUBHOM JESITEIbHOCTH TEXHOJIOTMYECKON U COIMAIbHON HANpPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
JeSITENIbHOCTD;

MHTEpeC K pa3nuyHbiM chepam mpodeccHoHANBHON AeITeTbHOCTH, YMEHHE COBEPIIATh
OCO3HaAHHBIN BEIOOP OyayIieit mpodeccuu 1 peaanu30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPa30BaHHUIO HAa MPOTSHKEHUHU Beei
KU3HU;

7) 3IKOI0TNYECKOT0 BOCIIMTAHMSA

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

MOBBIIICHHE YPOBHS SKOJOTUYECKOW KYJIBTYPBI: NMPUOOPETCHHUE OTBITa TUTAHHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKaIOLIEH Cpeibl;

OCO3HaHUeE I1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U MMyTel X peleHus;

CIIOCOOHOCTH UCMONB30BaTh MpUOOpETaeMble IPU U3YYCHUH OMOJIOTUW 3HAHUS U YMEHUs
IpU pelIeHuu MNpoOIeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHNEM (COOII0IEHUE
MpaBUJI TIOBEJIEHUSI B MPHUPOJE, HAMPABICHHBIX Ha COXPaHEHHWE PABHOBECHS B IKOCHCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, Orochepsl);



AKTUBHOE HEINPUATUE NCUCTBUM, NMPUHOCAIIUX BPEH OKPYKAIOUIEH NPUPOJHOM Cperne,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE KOJIOTMYECKHE MOCIEACTBHS MPEANPUHUMAEMbIX
JIEHCTBUM U NIPENOTBPALLATD UX;

HaJIMYUE Pa3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, JKOJOTHYECKOM KYJBTYphI, OIBITa
JeATEIbHOCTH JKOJIOTMYECKON HaIlpaBJICHHOCTH, YMEHUSA PYKOBOJACTBOBAThCS
VMU B IIO3HABAaTEJIbHOM, KOMMYHUKATUBHOM M COLUAIBHOM NPAKTUKE, TOTOBHOCTH K YYAaCTHIO
B [IPAKTUYECKOU JIE€ATEIbHOCTH 3KOJIOIMYECKOU HAIIPABIECHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAyKl M OOLIECTBEHHOW IPAaKTUKH, OCHOBAaHHOIO Ha JUalore KyjbTyp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MIOJIUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE S3BIKOBOM M YNTATEIICKON KYJIBTYPBI KaK CPEICTBA B3aUMOICHCTBUSA
MEXy JIFOJIbMU U [IO3HAHUS MUDA;

NOHUMaHWe cneuu(Uuku OMONOrMM Kak HayKH, OCO3HaHMs €€ posid B (OPMHPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LEJIOCTHOTO MPEACTABICHUS 00 OKpYKaroIeM
MHUpe KaKk O €IUHCTBE IPUPOAbI, YelOBeKa U oOOIIecTBAa, B IO3HAHUM MPUPOAHBIX
3aKOHOMEPHOCTEW U pEeIICHUH MTPOOIIEM COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTHMHU JUIsl COBPEMEHHON LMBUIM3ALMU: 00eCHeueHUs
HOBOT'O YpPOBHSI Pa3BUTHS MEIULUHBI, CO3AAHUE NEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pelarb pecypcHble MpoOIeMbl pa3BUTHs YEJIOBEUECTBA, IIOUCKA MyTeH BbIXO/a U3 II00abHBIX
HKOJIOTMUYECKUX NPOOJIEM U OoOecreueHus nepexoaa K yCTONYMBOMY Pa3BUTHUIO, PAllUOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTD B MOJYYEHUU OMOJOTMYECKMX 3HAHWM B LEJAX MOBBILICHUS OOIIeH
KYJBTYpBl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM 4acTH (YyHKIHOHAJIbHON
IPaMOTHOCTH 00y4Jarouuxcs, GopMupyeMoit pu U3y4eHUH ONOIIOTHH;

IIOHMMAHHE CYIIHOCTH METOJIOB IIO3HAHMS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BATh IIOJy4yaeMble 3HAaHUS I aHauu3a M OOBSCHEHUS SIBJICHUMN
OKpPY’KAaIOIIEro MUpa M HPOMCXOJAIIMX B HEM HU3MEHEHUH, yMEHHe JelaTh OOOCHOBAaHHbIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO MCIOJb30BaTh OMOJIOTMYECKHE 3HAHUS JJIs pelleHus
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHUE I[IEHHOCTH HAy4YHOH JEATEIbHOCTH, NOTOBHOCTH OCYHIECTBIATH MPOEKTHYIO
Y MCCIIEZI0BATEIBCKYIO I€ATEIbHOCT NHANBUAYAIBHO U B TPYIIIIE;

FOTOBHOCTh M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa3oBaHHI0 U CcaMOOOpPa30BaHMIO,
K aKTUBHOMY IIOJIyUEHUIO HOBBIX 3HAaHUM 1O OWOJOTMM B COOTBETCTBUU C >KU3HEHHBIMHU
NOTPEOHOCTSMHU.

METANPEIMETHBIE PE3YJIbTATHI

MertanpenmeTHble pe3ysbTaThl OCBOEHHUS y4ueOHOro mpeamera «bHojorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHUS  OOYUAIOMIMXCS  MEKIUCHUIUIMHAPHbIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJIEHUE, TPOIECC, CHUCTEMa, HAayuyHbIM (akT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCClefloBaHue, HaONI0/eHNe, U3MEpEeHHe, HKCIEPUMEHT U JIpyTue); YHHBEpCalbHbIe
yueOHble JeiCcTBUS (TO3HaBaTeIbHbIe, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIeUNBAOIINE
¢dopmupoBaHre (YHKIMOHAIBHON I'PAaMOTHOCTH M COIMAJIBHONM KOMIIETEHIIMH O0YYaroluXcs;
CIIOCOOHOCTh oOyuaromuxcst HCI0JIb30BaTh OCBOEHHbIE MEXIUCLUUIUITMHAPHBIE,
MHUpPOBO33pPEHUYECKHE 3HAHHWA W YHHMBEpCAJIbHbIE Y4eOHbIE JeMCTBUS B I03HABaTEIbHON
Y COLMAJIBHOM MPAKTHUKE.



B pesynaprare wu3ydeHus OHONOTMHM Ha YpPOBHE cpeaHero oOmiero o0Opa3oBaHuUs
y oOy4arorierocs OynyT chopMUpOBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHBIC NEHCTBHUS,
KOMMYHHUKATHBHBIC YHUBEpCAJIbHbIC Y4E€OHBIC JEHCTBHUS, PETYIATUBHBIE YHUBEPCAIbHBIE
yueOHbIe AeMCTBHSI, COBMECTHASI 1€ TEIBHOCTD.

MertarnpeqMeTHbIE pe3yJbTaThl OCBOCHHS IMPOTPaMMbl CpEeIHEro o0Iero ooOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBgilajieHHe YHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE AeHCTBHS:

CaMOCTOSITENIbHO (D OPMYIMpPOBaTh W  aKTyaIM3HpOBaTh MpoOJIeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHHM 3HAHWUN MPUEMBI JIOTHYECKOTO MEBIIIICHUS (aHaIH3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHHS), PACKphIBaTh CMBICT OHOJOTHYECKHX
MOHSITHI (BBIIESATH HX XapaKTEPHbIC MPU3HAKH, YCTAHABIUBATE CBSI3U C IPYTUMU TIOHATUSIMU );

ONpeAeNATh LEIH JeATeIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUU HUX JOCTHUKECHHUS,
COOTHOCHUTH PE3yIbTaThl ACATEILHOCTHU C IIOCTABICHHBIMU IEIISIMU;

UCIIONIb30BaTh OMOJIOTHYECKUE MOHSTHUS JUIsi OObsACHEeHUs (AKTOB M SBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE paCCYKICHHUS (MHIYKTHUBHBIC, JAECAyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHUS B PACCMATPUBAEMBIX SIBICHHSX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

MPUMEHSTh CXEMHO-MOJICIIbHBIC CPEICTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3CH
¥ OTHONIICHHWH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaxX, a TakKe MPOTUBOPEUYUIl pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh IUIaH PEHICHUS IPOOJIEMBI C YUETOM aHAllM3a UMEIOIINXCS MaTepHabHbIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YNbTATOB IIENIAM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJAMHHUPOBATh M BBIIOJHATH pPabOTy B YCIOBUSX pEATbHOrO, BUPTYAIbHOTO
¥ KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBHS,

pa3BUBATh KPEATUBHOE MBIIIIJICHHE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIET0BATEIbLCKHE IEHCTBHSI:

BJIQ/IETh HABBIKAMH y4€OHO-UCCIIEIOBATENHCKON U MPOEKTHOW AESITEeNbHOCTH, HaBBIKAMU
paspemieHus mpooieM, CocoOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOWCKY METOIOB
pelIeHus MPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIONIb30BAaTh PA3MYHbIC BHUIBI JIEATEIBHOCTH IO TIOJYYCHUIO HOBOTO 3HAHUSA,
€ro WHTEepIpeTaIiy, MPeoOpa30BaHUI0 W MPUMEHEHHUIO B YUYEOHBIX CUTYaIUSAX, B TOM YHCIIE
MIPH CO3J]aHUH YICOHBIX M COITUATBHBIX TPOCKTOB;

dbopMupOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSTHSIMA M METOJIaMU;

CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIE 3aJaud B 0Opa30BaTENbHON AESITENbHOCTU
Y )KH3HCHHBIX CUTYAIIHSX;

BBISIBJISITh MPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJlM3MpOBaTh 3ajady, BBIABUTATh
TUTOTe3y €€ pelleHHs, HaXOIUTh apryMEHTHhI JUIS JIOKa3aTelIhCTBA CBOMX YTBEPIKJICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIONyYEHHBIE B XOJIe PpEHICHHS 3aJadd  pPe3yiIbTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JTaBaTh OIEHKY HOBBIM CUTYAITUsIM, OIIEHUBAThH IPUOOPETEHHBIH OITBIT;,

OCYIIECTBIISITh II€JICHANPABIECHHBIA TOUCK TEpeHOca CPEACTB U CHOCOO0OB JIEHCTBUS
B PO ECCHOHAITBHYIO CPENY;

yMETh TMEepPEHOCUTh 3HaHWS B  [O3HABATENBHYIDO U  MPaKTUYECKyl0  o0yacTu
KU3HEICATCIIEHOCTH;



yYMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUT'aTh HOBBIE WJEH, NpPEJIaraTb OpPUTMHAIbHBIE IOJXOAbl U PEUICHUS, CTABUTh
npoOJIeMbl U 33]a4H, TOIyCKAIOIIUe aJIbTePHATUBHBIC PELICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUHBIX MCTOUYHUKAX HH(pOpMaAMH (TEKCTe y4eOHOro mocolwus,
HAY4YHO-TIOMYJISIPHON JIMTEpaType, OMOJOrMUECKUX CIOBapsX U CIPaBOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAIM3UPOBATh WH(POPMALHMIO PA3TUYHBIX BHIOB U (HopMm
IPEJCTaBICHUS, KPUTUYECKU OLIEHUBATh €€ J0CTOBEPHOCTh U HEIPOTUBOPEYUBOCTb;

dopMynHupoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI TMPH IOHCKE U O0TOOope
Ouosnornyeckoi MHGOpMaIK, HEOOXOIUMOM /7S BHIIIOJIHEHUS YUeOHbIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIB30BaHUSA HH(POPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O UCIOJIb30BAHUS PA3JIUYHBIX [IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (OpMY TPEACTABICHUS OHOIOTHYECKOM
nHpopmanuu (cxemsl, TpaduKu, JUarpaMMbl, TaOJIUIBI, PUCYHKH U JIPYTOE);

UCTOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa IMpH paboTe C OHMOIOTHYECKOMH
uHpopMaLyell: IPUMEHATh XUMHYECKHe, (PU3UYeCKHe U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATYpYy, HCIIOIB30BaTh W MpeoOpa3oBHIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATJISAHOCTH;

BJIAJCTh HABBIKAMU PACIO3HABAHUS W 3alIMTHl WHpOpMaNuU, HHOOPMAITMOHHON
0€3011aCHOCTH JIMYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYIECTBIISITh KOMMYHHKAIIMK BO BceX cepax KU3HH, aKTUBHO y4acTBOBATh B TUAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CY)XJaeMoll TeMbl (YMEHHE 3a/laBaThb BOIPOCHI, BBICKa3bIBAaTh
CYXJIEHHUS OTHOCHUTEIBHO BBINOJHEHUS TpeAjiaraeMoi 3a/Ja4yd, Y4YUTHIBATh HHTEPECHI
U COTJIaCOBAaHHOCTb MO3UIMH APYTrUX YYACTHUKOB AMAJIOTa WIN AUCKYCCHH);

pacmo3HaBaTh HeBepOaJlbHBIC CpEACTBA OOIICHHs, NMOHMMATh 3HAYEHHUE COIHMAIBHBIX
3HAKOB, NPEANOCHUIOK BOZHUKHOBEHMS KOH(MDIMKTHBIX CUTYyalluil, yMETh CMAr4aTth KOH(IMKTHI
¥ BECTH TIEPETOBOPHI;

BJIAJIETh PA3IUYHBIMU CIIOCOOAMU OOILEHHUS M B3aMMOJEHCTBHSI, MOHUMATh HaMEPEHUs
JPYTUX JIOACH, TPOSIBIISATh YBAXHUTEIHHOE OTHOIICHHE K COOSCETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIH30BAHUEM S3BIKOBBIX
CpPEICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBa KOMaHIHOW M MHIUBUIYaJIbHON pabOThI MpH
pelieHny OMOoJ0TrHYecKor mpobsieMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOAEUCTBUS NPH pelICHUH yueOHOM 3a1auu;

BBIOMPATh TEMATHKy W METOJBl COBMECTHBIX NEHCTBUH C Yy4E€TOM OOIIMX HHTEPECOB
¥ BO3MOXKHOCTEHN Ka)KJI0TO WeHa KOJIJICKTHBA,

NPUHUMATh TEIM COBMECTHOW JEATENbHOCTH, OPraHW30BHIBATh W KOOPIMHHUPOBATH
JecTBUs MO €€ JOCTHXKEHHUIO: COCTaBNIATh IIaH JEHCTBUHM, pacnpeAensTh poOJid € y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJAa U KAXKJOT0 YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeJUlaraTb HOBBIE IMPOEKTHI, OILEHWBATh WJEH C TO3MLUU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIISATh MMO3UTHBHOE CTPATETMUECKOE TOBEACHHWE B PA3IMYHBIX CHUTYaIUsX,
NPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.



OBJiaieHNe YHUBEPCAIBLHBIMH PeryIaTHBHBIMM 1€l CTBUSIMU:

1) camoopranu3amusi:

UCTIOJIb30BaTh OMOJIOTWYECKUE 3HAHUS IS BBIABICHHS TPOOIEM W WX peIIeHUs
B )KM3HEHHBIX U y4EOHBIX CUTYyaLlUsX;

BBIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIC YCTAHOBKU B CBOUX
JNEUCTBUAX M IOCTYNKAaX IO OTHOILIEHHIO K XKMBOH IPUPOJAE, CBOEMY 3/10pPOBBI0 U 370POBBIO
OKPYKaIOIINX;

CaMOCTOSITEJIbHO OCYILECTBJIATh IO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3aJauyd B OOpPa30BaTENbHOU JAEATEIbHOCTU
Y J)KU3HEHHBIX CUTYaIHsIX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHUs MPOOIeMbl ¢ YIETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U ITPEIOYTECHUH;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsM;

pacuIMpATh paMKH Y4eOHOI0 IpeMETa Ha OCHOBE JIMUHBIX MPEANOYTEHUIH;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €Tr0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBICHUIO IMPOKOM SPYIUIIMH B PA3HBIX 00JIACTIAX
3HaHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIBTYpPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHUTb KOPPEKTHUBBI B JI€ATEIILHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIaJICTh HaBbIKAMU I103HABATEIbHON peduieKCHU KaK OCO3HAaHUS COBEPIIAEMBbIX JeHCTBUI
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, UCIOIB30BATh MPUEMBI peIIeKCUU
JUIsl OLIEHKU CUTYalllu, BBIOOpA BEPHOT'O peIleHMS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS 10 UX CHIKCHHIO;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [IPU aHAJIU3€ Pe3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE Ceds1 U IPYTrUX:

IpUHUMATh ce0sl, MTOHMMAasl CBOM HEIOCTATKU U IOCTOUHCTBA,

NPUHUMATh MOTUBBI U apT'YMEHTHI JPYTUX MPH aHAJTN3E PE3yNIbTAaTOB JAEATEIbHOCTH;

NpPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OMINOKHY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TIO3UIIUH PYTOTO YEIOBEKA.

INPEAMETHBIE PE3YJIBTATHI

[IpenMeTHbIE pe3ynbTaThl OCBOCHUS cCoOJepkKaHUs ydeOHoro mnpenmera «buomorusy»
Ha yrayOJ€HHOM YypOBHE OpHEHTHUPOBaHBl Ha oOecneueHue MpOo(UIBHOTO 00ydeHUs
oOyuaromuxcst 6uosnornd. OHU BKIIIOYAIOT: creruuyeckre s OMOJIOrMM HAaydHbIE 3HAHUS,
YMEHUS U cocoObl IEHCTBUM MO OCBOEHHIO, MHTEPIIPETALIMH M Peo0pa30BaHHUIO 3HAHHM, BUIbI
JESATENIbHOCTH IO TOJYyYEHHUIO HOBBIX 3HAHMHW M MX NPHUMEHEHHUIO B Pa3IMYHbIX Y4YEOHBIX,
a TaKXKe€ B PEANbHBIX JXU3HEHHBIX cuTyauusx. lIpenmerHble pe3ynbTaTsl MPENCTaBICHBI 110
rojiaM U3y4eHusl.

[IpenmerHble pe3ynabTaThl OCBOEGHHUs yueOHoro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUKA O MECTE€ M POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HayK,
B (OpMHUPOBAaHMM €CTECTBEHHO-HAyYHOM KapTUHBI MHpa, B IO3HAHUU 3aKOHOB MPHUPOIbI
U pEUIeHUH TMpoOJieM pPaLUMOHAIBHOIO MPUPOAOINOIB30BAHUSA, O BKJIAJE POCCHHCKHUX
U 3apyOEKHBIX YUEHBIX B Pa3BUTHE OHMOJIOTUH;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKIOYAET: OCHOBOIMOJAraroline
OMOJIOTHYECKHE TEPMHUHBI W TIOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboiu3M, rOMeocTas,
CaMOpETYJISILIMSL, CAMOBOCIIPOU3BEEHHE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
Oouonoruueckue teopuu (kinerounas teopus T. IlIBanna, M. Illneiinena, P. Bupxosa,



XpoOMOcCOMHasi Teopusi HaciencrBeHHocTu T. Moprana), yuenus (H. 1. BaBunosa — o nenrpax
MHOTO00pa3usi U MPOUCXOXKICHUS KYJbTYPHBIX PACTCHHI), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB
NIEPBOTO TIOKOJICHUS, PACIICIUICHHUS, YUCTOTHI TaMET, HE3aBUCUMOTr0 HacieoBanus ['. Mennens,
TOMOJIOTHUECKUX pSAJOB B HaciencTBeHHOW wu3MeHuynBocth H. V. BaBuioa), npuHIUIBI
(KOMIUIEMEHTapHOCTH );

BJIa/ICHHE OCHOBHBIMH METOJaMH HAYYHOTO MO3HAHUS, UCIOJIB3YEMbIX B OMOJOTHYECKHX
UCCIICIOBAaHMSX JKUBBIX O0BEKTOB (OMHCaHUE, N3MEpEeHUe, HabII0IeHNE, SKCIICPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHbIC NMPU3HAKU: BUPYCOB, KJIETOK IMPOKAPHUOT U IYKAPHUOT,
OJIHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPraHU3MOB, B TOM 4HUCJe OakTepuid, rpuOOB, PacTEHUH,
JKUBOTHBIX U Y€JIOBEKa, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PAaCTEHHI, )KHUBOTHBIX, Y€JIOBEKa,
IPOIIECCOB  KU3HENEATENPHOCTH, NPOTEKAIOIMX B OpPraHU3Max pAaCTEHHH, JKUBOTHBIX
W YeJOBEKa, OHMOJOTHYECKHUX TMPOIECCOB: OOMEHa BemiecTB (MeTa0oJIM3M), MpEBpaIICHUS
JHEpPIruu, OpOXKEeHHUs, aBTOTPO(YHOTr0O U TeTepoTPO(HOr0 THUMOB NHTAHUSA, (HOTOCHHTE3A
U XEMOCHHTE3a, MHUTO03a, MeiHo3a, TrameTroreHesa, SMOpHUOTeHe3a, MOCTIMOPHUOHAIBHOTO
pa3BUTHs,  PA3MHOXKCHHUS,  HMHIUBUIYaIbHOTO  pa3BUTHS  oOpraHm3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBHS T'€HOB, FETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMCHHE YCTAHABIMBATh B3aWMOCBSI3H MEXIYy OPTaHOWJIAMH KIETKH M HX (PYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX (YHKIHMSIMH, MEXKAY OpraHaMU U CUCTEMaMH OPraHOB
y pacTeHWi, KUBOTHBIX M 4YeJIOBeKa W WX QYHKIUSAMH, MEXKIYy CHUCTEMaMH OPTraHOB
U uX QYHKIHUSIMH, MEXy dTalaMud oOMeHa BEIIECTB, dTallaMU KJIETOYHOTO IIUKJIA U KU3HEHHBIX
[IUKJIOB OPTraHW3MOB, JTallaMd AMOPHUOHAILHOTO PA3BUTHS, TCHOTUNIOM U (DEHOTHIIOM,
(dbeHOTUIIOM M (haKTOpaMH Cpe/ibl OOUTAHUS;

YMCHHE BBISIBIISITH OTJIUYHUTCIBHBIC NMPU3HAKH JKUBBIX CHCTEM, B TOM YHUCIIC PACTCHHM,
JKUBOTHBIX U YEIIOBEKA;

YMEHHUE HCIOJIb30BATh COOTBETCTBYIOIINE APTYMEHTHI, OMOJOTHUYECKYIO TEPMHHOJIOTHIO
Y CUMBOJIUKY JIJIS I0KA3aTeIbCTBA POICTBA OPraHM3MOB Pa3HBIX CUCTEMATHUECKUX TPYIIIL;

YMCHHE peliaTh OWOJIOTUYCCKUE 3aJa4d, BBISBISTH MPUIMHHO-CIICICTBEHHBIC CBSI3U
MEXYy UCCIEyeMbIMU OHOJOTHYECKUMH TPOIeCCAaMd U  SIBICHUSMHU, JeJaTh BBIBOIBI
Y TIPOTHO3HI HA OCHOBAHWY TIOJYYE€HHBIX PE3yIbTATOB;

YMEHHE BBIMONHITH JIA0OpAaTOPHbIE M TPAKTHYECKHWE paboOThl, COOMIOATh MpaBUIiIa
pu paboTe ¢ y4eOHBIM U JabOpaTOPHBIM 000PYIOBAaHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HUX HKCHEPUMEHTATbHBIMU CPEACTBAMU,
bopMyHpys 1eNb UCCIeI0BaHNs, aHATM3UPOBATh OJTYYCHHBIE PE3YIIbTATHI U JIENIaTh BHIBOJIBI,

YMEHHE YYacTBOBaTh B YUeOHO-HCCIIENOBATENbCKOW paboTe MO OMONOTHH, SKOJIOTHH
U MEIUIMHE, MPOBOJIUMONM Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U MyOJUYHO IMPEACTABIATH
MOJTy4YeHHBIEC PE3yIbTaThl HA YYEHHUECKUX KOH(PEPEHIIUX;

YMEHHE OILIEHUBATh DJTHYECKHE acCIeKThl COBPEMEHHBIX WCCIEIOBaHUI B 001acTH
OMONOTUM W MEIUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAMpaBICHHOE
W3MEHEHHE TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYILECTBJISATh OCO3HAHHBIN BBIOOp OymyIieil mpodeccHoHaNbHON NesSTeNbHOCTH
B o0nacth OHWOJOTMM, MEIWIWHBI, OMOTEXHOJOTHH, BETEPUHAPUHU, CEIBCKOTO XO3SHCTBA,
MUIIEBOM  MPOMBIIUIEHHOCTH, YIIyONsATh  [O3HABaTENbHBIA  HMHTEpPEC, HAMPaBICHHBIN
Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH mpodeccur W TPOJODKEHHE OHOJOTHYECKOTO
00pa30oBaHMs B OPTaHU3AIUIX CPETHETO MPOPECCHOHATBHOTO U BBICIIETO 00Pa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne i/ I;;;?;::f;::me PAACITOB M TEM Beero KonrTpoabubie Ilpakruyeckue f)ltl')]{[l)(zl::) OOBBaI?l‘I:.?IbeI e
padoThI padoThI pecypebi

1 buosnorus kak Hayka 1
2 JKuBbIC CHCTEMBI M X U3y4YEHHUE 2
3 buonorus kieTku 2 0.5
4 XUMHYECKask OpraHu3aIusl KICTKH 10 1
5) Crpoenne U QyHKIIUH KICTKH 8 2
6 OOMeEH BeIIeCTB U NMPEBPAICHUE SHEPTUU B 9 1

KIICTKE
7 H"aCJ'Ie,[[CTBeHHaSI UHOPMAIIUS U pealin3aIus 9 05

e€ B KJIETKE
8 JKW3HEHHBIN ITUKIT KICTKH 6 1
9 CrpoeHune U GyHKIIMH OpraHu3MOB 17 1.5
10 Pa3mHOXkeHMe U pa3BUTHE OPTaHU3MOB 8 1.5
11 ['eneTnka — Hayka 0 HacJIEeICTBEHHOCTH U 2 05

W3MEHUYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH W3MEHYHUBOCTH 6 1
14 I'enernka yenoBeka 3 0.5
15 Cenekiusi OpraHU3MOB 4 1
16 buoTtexHonorus u CHHTETHYECKass OMOJIOTUS 4
17 PesepBHOe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 13




INOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
ara undpoBbIie
Nen/m  Tema ypoka Beero Konrposbubie  IIpakTuueckue 53}"‘ J— 06[?;1; OBATEAbHELE
padoThI padoThI pecypes
1 buonorus kak KOMIUIEKCHas Hayka M Kak 1
94acTh COBPEMEHHOT0 00IIeCTBa
2 JKuBbIE cCUCTEMBI U KX CBOMCTBA 1
3 YpoBHEBast OpraHn3anus KUBbIX CHCTEM 1
4 Hcropusi OTKPBITHS W W3YYCHHS KICTKH. 1
Knerounas teopust
Meroasl  MOJEKYJSIPHOM M KJIETOYHOMU
OMOJIOTHH. [IpakTrueckas pabora
5 «3yueHne METOJIOB KIJIETOYHOW OHOJIOTHH 1 05
(xpomatorpadusi, aeKTpodopes, '
muddepeHnmanbHoe  IIEHTPpU(YTrupOBaHUE,
ITLIP)»
6 XHUMHUYECKUH COCTAB KIIETKU 1
7 MunepanpHble  BelIeCTBa  KIETKH,  HX 1
Ouosoruueckas poib
OpraHnyeckre BEIIeCTBA KIETKA — OENKH.
8 JlaGopatopnas  pabGora  «OOHapyxeHUe 1 05
OETKOB €  TOMOUIbIO  KAayeCTBEHHBIX '
peaKLuii»
9 CpoiicTBa, Kimaccupukanus u  QYHKIUU 1
0enKoB
10 Opranuveckre  BemecTBa  KIETKH  — 1
YTJIEBOJIbI
11 Oprannyueckue BeIecTBa KICTKH — JIMITHIBI 1
12 HyxneunoBble kucinorsl. JIHK u PHK. 1 0.5




JlaGoparopuass  pabora  «MccienoBanue
HYKJICUHOBBIX KHUCJIOT, BBIJCICHHBIX U3
KJIETOK Pa3JIMYHBIX OPTaHU3MOBY

Crpoenne wu ¢dynkauun ATD. [lpyrue

13 nykieosunrpudocdars (HTD)
14 CexBenupoBanue JJHK. Meroabl reHOMUKH,
TPAHCKPUNITOMUKHU, TIPOTEOMUKH
15 Metoapl CTPYKTYPHOM OMOI0THI
16 Tunsl knetok. [Ipokapuornueckas KieTka
Crtpoenue YKapUOTHYECKOU KJIETKH.
17 [IpakTuueckast pabora «lI3yueHue CBOICTB 0.5
KJICTOYHON MeMOpaHbI»
18 [ToBepXHOCTHBIN anmapaT KJIECTKU
OnHoMeMOpaHHBIE  OPTaHOMIBI  KJIIETKH.
19 [IpakTuueckas pabora «3yueHne nBUKEHUS 0.5
IIUTOIUIa3MbI B PACTUTEIILHBIX KIIETKAX)
[lomyaBTOHOMHBIE ~ OpPraHOWABI  KJIETKH:
20 MUTOXOHJApPHUH, IutacTuabl. JlaGopaTopHas 05
pabora «MccrenoBaHue IIIa3MoiHM3a |
JeTJIa3MOJIM3a B PACTUTENBHBIX KIIETKaX»
21 HememOpaHHbIe OpraHOU bl KIETKU
22 CrpoeHue 1 pyHKIMHU apa
CpaBHHTENBHAsT XapaKTEPUCTUKA  KIIETOK
23 sykapHoT. JlabopatopHas pabota «/3yueHue 0.5
CTPOCHUSI KIIETOK Pa3IMYHBIX OPTaHU3MOB)
AccHMUIISIIAST. W TACCUMMJISIIIAST —  JIBE
CTOpPOHBI ~MeTabonu3Mma. Tumsl oOMeHa
24 BemiecTB. JlaboparopHas pabora «M3yueHue
KaTaJIMTHYECKOM aKTUBHOCTU (PEpMEHTOB (Ha
MIpUMEpPEe aMIJIa3bl WITH KaTaJlasbl)»
o5 depMEHTaTUBHBIN Xapakrep peakuuit 05

KJIeTOYHOro Metabonusma. JlabopaTopHas




pabora  «M3yueHue = PepMEHTATHBHOTO
pacuierieHust  MEepOKCHIa  BOAOpPOAAa B
PACTUTENILHBIX M KHUBOTHBIX KIETKAX»

26 benku-akTHBaTOpBI U OEIKU-UHTHOUTOPBI 1

27 ABTOTpOQHBIN THIT OOMEHA BEIIECTB 1

28 doTrocuHTE3 1
XeMOCHHTE3. JlaGopaTopHas paborta

29 «CpaBHeHHE TIpOIECCOB (POTOCHMHTE3a U 1 0.5
XEMOCHHTE32)
AHa’poOHBIE OpraHU3MBl. Buabl OpokeHUsI.

30 Jlaboparopnas paboTta «CpaBHeHUE 1
MIPOLIECCOB OPOKEHUS M TBIXAHUS

31 AspobHble OpraHU3MBlI. Oransl 1
HEPreTUIEeCKOro 0OMeHa
DHeprus MeMOPaHHOTO rpajiieHTa

32 npotoHoB. Cuare3 AT®: pabora mpoTOHHON 1
AT®-cunTazsl

33 Peakuun MaTpu4HOro CHUHTE3a 1

34 Tpanckpunuus — marpuussii cuare3 PHK 1

35 Tpancnauus u e€ 3ranbl 1

36 KomupoBanue amuHokucior. Poips pubocom 1
B OMOCHHTe3e OerKa

37 Opranuzaiiisgs TeHOMa Yy TMPOKapUoOT U 1
9YKapHOT

38 MonexymsipHble MEXaHHU3MBI  AKCIPECCHH 1
T€HOB Y SYKapHOT
Bupycbl — BHekIeTOuHbIE (POPMBI KUZHU U

39 obnuratHele  mapa3uThl.  [IpakTHueckas 1 0.5
pabota «CoziaHue MOJENH BUPYCa»

40 Bupycurie 3a0o0seBaHUs YeNoBeKa, 1

YKUBOTHBIX, PACTCHUI




41 HanorexHonoruu B OMOJIOrMH U MEIUIIUHE 1

42 JKu3HeHHBIH UK KISTKU 1

43 Martpuunsrii cuates JJHK 1
XPpOMOCOMBI. JlaGopaTopHas paborta

44 «3yuenue XpPOMOCOM Ha  TOTOBBIX 1 0.5
MHUKpOIIpernapaTax»

45 JleneHue KICTKH — MHTO3 1
Tuner kneroxk. KapuokuHE3 M LUTOKHUHES.

46 JlaGopaTopHas pabora «Habmonenue 1 05
MHUTO32 B KJIETKaX KOHYMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MHUKpOITpENapaTax)»

47 Perynsimus >kM3HEHHOTO IIUKJIA KJIETOK 1

48 Opranusm Kak €IMHOE 11eJ10e 1

49 Tkanu pacrenmii. JlaGopartopHas pabora 1 05
«M3yueHne TKaHel pacTeHUI»
Txann JKUBOTHBIX Hu 4eI0BeKa.

50 Jlaboparopnas pabora «M3yueHue TKaHen 1 0.5
JKUBOTHBIX)
Opransl. Cucrembl opraHoB. JlabopaTopHas

51 pabora «M3y4eHue OpraHoB IIBETKOBOTO 1 0.5
pacTeHus»

52 Omnopa Tena opraHu3MOB 1

53 JIBr>KeHHEe OpraHu3MOB 1

54 [Iutanue opranu3zMoB 1

55 [IuTanue MMO3BOHOYHBIX JKUBOTHBIX. 1
[TummeBapuTenbHas cHCTEMA YeIOBeKa

56 JlpIxaHue OpraHu3MOB 1

57 JlpIxaHue  IO3BOHOYHBIX  JKMBOTHBIX M 1
yeaoBeKa

58 TpaHcTOpT BENIECTB y OPraHU3MOB 1

59 KposeHocHas cucTemMa MTO3BOHOYHBIX 1




JKHUBOTHBIX U YCJIOBCKa

60 Brinenenue y opranu3zmMoB 1

61 3ammTa y oOpraHu3MOB 1

62 NMmyHHas cuctema yenoBeka 1

63 PazapakuMocTh 1 peryisiius y opranu3MoB 1

64 I'ymopanbpHas perymsiusi W SHIOKPUHHAs 1
CHCTEMa UBOTHBIX U YEJIOBEKa

65 DopMBI pa3MHOKEHHST OPTaHU3MOB 1

66 [TonoBoe pa3MHOXEHHE 1

67 Meiio3 1
I'amerorenes. OOpa3oBaHWe U pa3BUTHE

68 MOJIOBBIX  KJeToK. JlaGopatopHast pabota 1 05
«3yueHne CTpOEHUs MOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIpEIapaTax»

69 NunuBuayanbHOE pa3BUTHE OPTaHU3MOB — 1
OHTOTEHE3

70 3akianka OpraHoB u TKaHEN u3 1
3apOJIBIIIEBHIX TUCTKOB
Poct u pa3Buthe xuBoTHBIX. JIabopaTopHas

71 pabora «BpIsBiI€HHE NPHU3HAKOB CXOJICTBA 1 0.5
3apo/ibIIel TO3BOHOYHBIX KUBOTHBIX)
PazmHOXXeHME W pa3BuUTME  PaACTEHHI.

72 JlaGoparoprast pabora «CTpoeHHE OpPraHoB 1 0.5
Pa3MHOXKEHHUS BBICIIUX PACTCHHIN

73 HcTopusi craHOBIEHUS U Pa3BUTHS T€HETUKU 1
KaK HayKH
OCHOBHBIEC TIOHATHS W CHUMBOJIBI T€HETHKH.

74 JlaGopaTtopnass pabota «/lpo3zoduna Kak 1 0.5
00BEKT T€HETUYECKUX UCCIIEIOBAHUI

75 3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB. 1 05

Monorubpuaaoe CKpEIIMBaHHUE.




[IpakTuueckas paborta "U3yueHue
pe3yIbTaTOB MOHOTHOPHUIHOTO
CKpeNIuBaHus y Apo30duinr"

]_II/ITOJ'IOFI/I‘ICCKI/IC OCHOBBI MOHOFI/I6pI/I,I[HOI‘O

76 1
CKpEIIUBAHUS
77 AHanmuzupyrolee ckpemuBanue. HemonHoe 1
JOMUHHUPOBAHUE
Jurubpunnoe ckpemuBanue. [Ipaktuyeckas
78 pabora «U3yuenwue pE3yNbTaToOB 1 0.5
JUTUOPUTHOTO CKPEUIUBAHUS Y APO30(PHIIBI
79 [{uTomornyeckue OCHOBBI JTUTHOPHIHOTO 1
CKPEIIUBAHUS
80 CuensieHHOe HaclieIOBaHUE TPU3HAKOB 1
81 XPpOMOCOMHAasI TEOPHS HACJIEICTBEHHOCTH 1
82 ['eneruka nmoina 1
83 I'eHoTHO Kak LeJIOCTHAS CUCTEMA 1
84 FeHeTHqUeCKHﬁ KOHTPOJIb pa3BUTUA 1
pPaCTEeHMIA, )KUBOTHBIX U YeIOBEKa
85 N3menuuBocTn MPHU3HAKOB. 33701051 1
U3MEHUYUBOCTH
86 MonudukarnronHas N3MEHIHBOCTh 1
BapranvoHHBIH  pAx W BapHallMOHHAS
KpUBasl. JlaGopatopHas pabota
87 «HccrnenoBanue 3aKOHOMEPHOCTEH 1 05
MOAU(PUKAITIOHHOM W3MEHUYUBOCTH.
[ToctpoeHne  BapualMOHHOTO  psiga |
BAPUALIMOHHON KPUBON»
88 I'enoTunmyeckas W3MEHUYUBOCTb. 1
KoMOnHaTHBHASI HF3MEHUNBOCTH
MyTtannoHHas U3MEHUYUBOCTb.
89 [Ipaktuuyeckas  pabora  «Myrtauuum y 1 0.5

JIPO30(HITHI (Ha TOTOBBIX




MUKpOIpernaparax)»

3aKOHOMepHOCTI/I MYTallMUOHHOI'O IIponecca.

90 1
DNUreHeTHKa U SIIUTCHOMHUKA
91 I'eneruka uenoBeka. IIpakTudeckas pabota 1 05
«CocTaBieHUE ¥ aHAIU3 POJOCIOBHOY
92 MeToasl METUIIMHCKON T€HETUKH 1
3HaueHWe  MEIUIMHCKONW  TE€HETHKH B
93 MPEIOTBPALICHUN U JICYCHUH TE€HETHYCCKHUX 1
3a001e€BaHNH YeI0BEKA
OcHOBHBIE ITOHSTHS CEICKI[UU.
94 JlaGopaTopHas pa60Tfl «3yueHnue copToB 1 05
KYJIBTYPHBIX PAaCTCHUH W TOPOJ JOMAITHHX
JKHBOTHBIX)
MeToabl CEJIEKLIMOHHON paboTHI.
95 Jlaboparopuast pabora «l3ydeHne MeTonoB 1 0.5
CEJICKIIUU PACTCHHUI
JIoCTHKeHHMSI  CENEeKIMM  pacTeHUHd |
96 JKHBOTHBIX. [IpakTrueckas pabota 1
«IIpuBHBKa pacTeHU»
97 CoxpaHenmne, HW3y4yeHHE U UCIOIb30BaHUE 1
TCHETHYECKUX PECYpPCOB
buortexHonorus Kak Hayka MW OTpacib
98 IIPOU3BOJICTBA. IIpaktuyeckas  pabota 1 0.5
«3yueHne 06beKTOB OMOTEXHOJIOTUN
99 OcHOBHBIE  HAINpaBICHUS CUHTETHYECKOM 1
Oouooruu
100 XpPOMOCOMHAsI U TCHHAST HHKCHEPHS 1
101 MenuiHcKkre OMOTEXHOIOTHHI 1
102 PesepBHBIi ypoK. HOBTVOpeHI/Ie, o0obmIeHwmeE, 1
cUucTeMaTu3alys 3HaHUI
OBILIEE KOJIMYECTBO HACOB I10 102 135

[NPOTPAMME




YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

buonorus. 10-11 knmaccel. Yueb. s o6meoOpa3oBaT. opraHu3anuii. Yriryoli. ypoBeHb. B 2
g. Y.1 / (ILM. Bopoaun, JI.B. Beiconkas, I'."'M. JIpmmmsin u ap.); noa.pea. B.K. Illymuoro
u I''M. [Ipivmmuna.- 3-e usn. - M.: Ilpocsemenue, 2018. - 303c.: u.

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1. Ilporpammbel g obmieoOpa3oBarenbHbIX  yupexaenuin  W.H.Ilomamapesoii,
B.C.Kyumenko, O.A.Kopuunosa, A.I'./Ilparomunos, T.C.CyxoBa, JL.B. Cumonosa
«buonorust  5-11 xmacce», MockBa, wusnarensckuii neHtp «Benrtana-I'pad», 2019r.
2. AxumoBa C.C buonorus B Tabnumax, cxemax, pucyHkax. — M.: Jluct, 1997r.
3. bpoBkuna E.T., CuBornazos B.W. XKuBotHsie nyra. Atnac-onpeaenutens. - M: [poda,
2017r.

4. 3BepeBa U.B. Hecrangaptusie ypoku Ouonoruu. 5 kiacc. Bonrorpaz: «Kopudeii» 2017r.
5. Kosnosa T.A., Cuornazos B.U. )KusoTHsie Bogoema. Atiac-onpeaenurens. - M: lpoda,
2015r.

6. Koznosa T.A., CuBornazo B.W. )KuBotHbie neca. ATimac-onpenenurens. - M: poda,
2015r.

7. KymeueBuu C.B., Jlakonieanna T.I1. He coBcem o0bruHbBIN ypok: [IpakTuyeckoe mocooue

TS YUUTENEN Pocros-u//1: TIT «YuuTenby, 2011r.
8. buonorms: Becb Kypc: Jisi BBITYCKHHKOB W abutypuentoB / H.A. BBeneHckui,
.M. Brnagumupona, b.®. J[lanunos, ['.WM. JlokmmH. - M.: DBkcmo, 2019r.

U PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCbBI CETU UHTEPHET
SKnacc

Nudoypok

bu6mmoreka [JOK
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