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MHNOACHUTEJBHASA 3AITNCKA

[Tporpamma o yuyebromy npeamery "buonorus" (nanee - OMoIOTHs) Ha YPOBHE CPEITHETO
obmrero obpazoBaHus pa3padbotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccwuiickoit ®enepanun», ®I'OC COO, Kouunenmuu mnpenogaBaHus
yueOHoro npeamera «buosorus» U OCHOBHBIX MOJIOKEHUH (enepanbHOi pabodeil mporpamMmmbl
BOCTIMTaHUS.

VYuebubiii npeamer «buonorus» yroyb6néuHoro ypoBHs wu3ydeHus (10—11 xmaccer)
SIBIISICTCS. OJJHMUM W3 KOMITOHEHTOB MPEIMETHOW 00nactu «EcTeCTBEHHO-HAyUHBIC TPEAMETHD».
Cornacno mnonoxenusim OPI'OC COO mnpodunbHble y4yeOHbIE NpeaMEThl, H3Yy4aeMble Ha
yIIyOJIEHHOM YpPOBHE, SIBISIOTCS criocoOoM auddepeHnuanuu o0y4eHus Ha ypOBHE CPEIHEro
obmero o0pa3oBaHHUs M TPHU3BAaHBI 00ECIIEUNUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIUM,
CpeIHUM OOIIUM, CpelHUM MPOPECCHOHATBHBIM U BBICIIMM OOpa3oBaHueM. B TO ke Bpems
KaX/IbI M3 9THX y4eOHBIX MPEIMETOB JODKEH OBITh OPHEHTUPOBAH HA MPUOPUTETHOE PEIICHHE
00pa3oBaTeNbHbBIX, BOCIUTATEIbHBIX U Pa3BUBAIOIIMX 3aJa4, CBA3AHHBIX C MpodopHeHTanuen
oOydaromuxcsi ¥ CTUMYJIHPOBAaHHMEM HWHTEpeca K KOHKPETHOW 00JIaCTH HAy4yHOTO 3HAHUSA,
CBSI3aHHOTO C OHOJIOTHEH, MEIMIIMHOW, JKOJOTHEH, TCHUXOJIOTHEH, CIIOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma no yyeObnomy npenmety "buonorus" naér npeacraBieHue o LEIH U 3a/1a4ax
n3ydyeHus: yaeOHoro npeamera «buonorus» Ha yriiyoJI€HHOM YpOBHE, ONpeieNisieT 00s13aTeIbHOe
(MHBapUaHTHOE) TMPEAMETHOE COJEpXKaHHe, €ro CTPYKTYpPHpPOBAHHE MO pa3leiaM H TeMmaw,
pacrpeieneHue o KiaccaM, peKOMEHIYeT IOCIIe0BaTeIbHOCTh U3YyYEeHUsT y4eOHOTO MaTepuaa
C yd4€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBs3ed, JIOTMKM Yy4eOHOro mpoiiecca,
BO3PACTHBIX 0cOOeHHOCTEH oOyuaromuxcs. B mporpamme mo 6Monoruu peaau3oBaH MPUHIIMIT
MIPEEMCTBEHHOCTH C H3Y4YEHHEM OHOJIOTMM Ha YPOBHE OCHOBHOTO O00IIEro o0pa3oBaHus,
Onaromaps 4yeMy MPOCMaTpHUBAETCS  HAIPABICHHOCTb Ha  MOCIEAYIOllee  Pa3BUTHE
OMOJIOTUYECKNX 3HAHWHA, OPHEHTUPOBAHHBIX Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, SKOJIOTUIECKOTO MBIIUICHUS, MPEACTABICHUA O 370POBOM 00pas3e KHU3HH, Ha
BOCTIHTaHHE OEpeKHOTO OTHOLIEHHWS K OKpYyXKarolled mnpupogHoil cpene. B mporpamme mo
OMOJIOTUN TaK)Ke IMOKa3aHbl BO3MOXHOCTH y4eOHOro mnpeamera «buomorus» B peanu3anuu
tpeboBanuit ®I'OC COO x mIaHUPYEeMBIM JIMYHOCTHBIM, METANPEIMETHBIM M TPEIMETHBIM
pe3ynbTaTaM oOOydeHUsS U B (OPMHUPOBAHWM OCHOBHBIX BHJIOB Yyue€OHO-IIO3HABATEIHHON
JeSITETFHOCTH OOYYaIOLINXCSl MO0 OCBOCHHIO COEpKAaHUS OMOJOrMYecKOro oOpa3oBaHHs Ha
YPOBHE CpeHEro 001Iero o0pa3oBaHus.

VYuebnblii npeamer «buonorus» Ha ypoBHE CpeaHero o0Iiero o0pa3oBaHUs 3aBepIlaeT
Ouosoruueckoe oOpa3oBaHKE B IIKOJE U OPUEHTUPOBAH HA paCIIMpPEHHUE U YIiIyOJieHne 3HAHUI
oOydaromuxcsi O JKMBOM TpHUpOJIE, OCHOBAaX MOJIEKYJIAPHOM U KIETOYHOM OuoJIoruu,
SMOPUOJIOTHH U OWOJIOTUU PA3BUTHS, TEHETUKHU, CEJCKIMH, OMOTEXHOJOTHH, IBOJIIOIUOHHOTO
YUEHHS U KOJIOTHH.

Nzyuenne yuebHoOro mpenmera «buonorus» Ha yriayOJeHHOM ypOBHE OPUEHTHPOBAHO HA
MOTOTOBKY OOYYAOIIUXCS K IMOCIEIYIONIeMY TOJyYeHUI0 OHOJIOTHYECKOro 00pa3oBaHUs B
By3axX M OpraHM3alUsaX cpeaHero npodeccuoHaabHoro oopasoanus. OCHOBY €ro cojiepiKaHus
COCTaBIISIET CHUCTEMa OMOJOTMYECKUX 3HAHHWM, TOTYyYEHHBIX MPH U3YYCHUU OO0YyUYaIOUIMMUCS
COOTBETCTBYIOIIMX CHCTEMATHYECKHX pa3esioB OHMOJIOTMM Ha YPOBHE OCHOBHOTO OOIIETO
obOpazoBanus, B 10—11 kinaccax 3T 3HaHUSA MOJTYYaAOT pa3BUTHE. Tak, pacIIMPEHBI U YTITyOJICHbI
OMOJIOTHYECKHE 3HAHUS O PACTEHUSX, JKUBOTHBIX, TpUOaX, OaKTepHsX, OpraHu3Me 4YelOBeKa,
O0MMX 3aKOHOMEPHOCTSX JKM3HH, JIOTMOJHHUTEIBHO BKJIIOUEHBI OHMOJIOTUYECKHE CBEICHUS



MIPUKJIATHOTO ¥ TIOUCKOBOT'O XapakTepa, KOTOPbIE MOXHO HCIIOJIb30BAaTh KaK OPUEHTHUPHI IS
MOCJIEYIOLEro BeiOopa npodeccun. BosmokHa Takke MHTErpanus OMOJIOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMU 3HAHUSAMH, MTOJYYCHHBIMHU O0YUYaAIOLUMUCS MIPU U3y4eHUN (HU3UKH, XUMUH,
reorpauu U MaTeMaTHKH.

Crpyktypa mnporpammbl o ydeOHOMY mpenmery "buosorus" orpaxaer cHUCTEMHO-
YPOBHEBBIM U 3BOJIIOIMOHHBIA MOAXOIbI K H3yueHuio Ouosornu. CorjacHO UM, H3y4aroTcCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JIJISl )KUBBIX CUCTEM PA3HOI'O YPOBHS OpraHU3alluy,
SBOJIIOLIMA OPraHWYECKOrO0 MHUpa Ha 3emiie, COXpaHEHHUs OHMOJOTHYECKOro pa3zHOOOpa3us
wiaHetel. Tak, B 10 kimacce u3ydaroTcs OCHOBBI MOJEKYISPHOW W KIETOYHOW OHOIIOTHUH,
SMOPHOJIOTHH M OMOJOTHH Pa3BUTHUS, TCHETUKU M CEJIEKIINU, OMOTEXHOIOTHH U CUHTETHYECKOU
OMOJIOTHH, aKTyaJM3UPYIOTCS 3HAHUA OOyJYaIoImUXCS MO OOTaHWKE, 300JIOTHH, AHATOMHH,
¢uznonorun yenaoseka. B 11 kimacce n3ydaroTcsi SBOJIIOLMOHHOE YUYE€HHE, OCHOBBI HKOJIOTUH U
ydeHue o ouocdepe.

VYueOubiii mnpeamer «buonorus» mnpuszBaH OO0ECHEUYUTh OCBOCHHE O0O0YyYaIOIIUMUCS
OMOJIOTHYECKHX TEOpHA M 3aKOHOB, HJEH, NPUHLIMIIOB M TPAaBWI, JISKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHpa, 3HAHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIuH, OMOIEHO3a, DKOCHCTEMBI, O BBIIAIOIIUXCS
HAyYHBIX JOCTIKEHHUSX, COBPEMEHHBIX MCCIIEJOBAHUSAX B OHMOJOrMH, MPUKIATHBIX ACHEKTaxX
Ounosjoruuyeckux 3HaHWM. [ pa3BUTHS U MOJAEpkKaHUS MHTEpeca 00ydaroIuxcsi K OMOJIOrUu
HapsA1y cO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOIO MaTepuaia B COJIepKaHUM MPOrpaMMBbI 110
OMOJIOTHH TIPEyCMOTPEHO 3HAKOMCTBO C MCTOPHUEHN CTAHOBJICHHSI W PA3BUTUS TOW WU WHOMN
o0nacTy OMOJOrMH, BKJIAJIOM OTEUECTBEHHBIX M 3apyOekKHBIX YUEHBIX B pEUICHHE Ba)KHEHIINX
OMOJIOTMYECKHUX U HKOJIOTUYECKUX MTPOOIIEM.

Hens u3yuenust yue6Horo npeamera «buonorus» Ha yriyOiaEHHOM ypOBHE — OBIIaJICHHE
OoOy4aroIMMUCS. 3HAHUSAMU O CTPYKTYPHO-(QYHKIIMOHAJIbHOW OpraHU3alMd >KUBBIX CHCTEM
pa3HoOro paHra u npuoOpeTeHre YMEHUI MCIIOJIb30BaTh ATH 3HaAHHUS B (POPMUPOBAHUM MHTEpeca
K onpeAcsiéHHON 001acTu MpodeCCUOHATBHON NIEeATEeIPHOCTH, CBSI3aHHONW ¢ OWOJIOTHEH, WM K
BbIOOpPY Y4eOHOTO 3aBe/IeHUs ISl MPOAOKEHUST OMOJIOrHIecKoro o0pa3oBaHusl.

JlocTibKkeHHe Leian U3ydeHus: yueoHoro npeamera «buonorus» Ha yriryOaEéHHOM ypoOBHE
o0ecreynBaeTcs pelieHueM CIeIYyIOIUX 3a/1a4u:

OCBOCHHME OOy4aroIMMHUCS  CHUCTEMbl OMOJIOTMYECKMX  3HAHMH: 00  OCHOBHBIX
OMOJOTUYECKUX TEOPHsIX, KOHLENIMAX, TMIOoTe3aX, 3aKOHaX, 3aKOHOMEpPHOCTAX M IpaBUIIaX,
COCTaBIISIIOIIMX COBPEMEHHYIO E€CTECTBEHHO-HAyYHYI0 KAapTUHY MHpa; O CTPOCHHUHU,
MHOT000pa3uu U 0COOEHHOCTSAX OMOJIOTMUECKUX CHCTEM (KJIE€TKa, OPraHu3M, MOIMYJISIMs, BUI,
OouoreorieHo3, Ouocdepa); O BBIAAIONIUXCS OTKPBITUSX M COBPEMEHHBIX HCCIIECIOBAHUSIX B
OHOJIOTHH,

O3HAKOMJICHHE  OOydYaloIuxcs €  METOAaMM  MO3HAHWS  KMBOM  NPHUPOJBL:
HCCIEeI0BATEIbCKUMH METOaMHU OMOJIOTMUECKUX HayK (MOJEKYISIPHOU U KIETOYHOW OHOJIOTHH,
SMOPHOJIOrUH M OMOJOTHM Pa3BUTHUS, TCHETUKU U CEJIEKLIUU, OMOTEXHOJOTUN U CUHTETHYECKON
OMOJIOTHN,  TAaJCOHTOJOIMM, OKOJOTHM); METOJaMHU  CaMOCTOSATENBHOTO  MPOBEICHHS
OMOJIOTMYECKUX HCCIICIOBaHU B JabopaTopun W B npupoze (HaOIoAeHHWE, H3MEpeHue,
HKCIEPUMEHT, MOJICIIUPOBaHHE);

OBJIaJIcHUE OOYYaIOUIMMHCS YMEHHUSMU: CaMOCTOSITEIbHO HaXOAMTb, AHAIM3UPOBATh U
HCIIOJIb30BaTh OMOJIOTHMYECKYI0 HH(POPMALIUIO; TIOJIb30BaThCS OMOIOTMYECKO TEPMUHOIOTHEN U
CUMBOJIMKOM;  YCTaHaBJIMBAaTh CBSI3b MEXAY pa3BUTHEM OMOJIOTMM M  COLHUANIBHO-
HSKOHOMHYECKUMH W SKOJIOTMYECKHMMH TPOOJIEMaMH YelIOBEYECTBA; OLEHHUBATH ITOCIIEACTBUS



CBOEH JIEATENILHOCTU 110 OTHOIIEHUIO K OKpY)Kalolled NpUpoAHON cpene, COOCTBEHHOMY
3M0POBBIO M 3[I0OPOBBIO  OKPYXKAIOIIMX JIIOJIEH; OOOCHOBBIBaTH W COOJIOAATH  MeEpHI
npodunakTuku UHPEKIMOHHBIX 3a00JeBaHuil, paBUiia MOBEACHUS B MPHUPOJAE M OO0ecredeHus
0e30MacHOCTH COOCTBEHHOH JKM3HENEATEIHHOCTH B UPE3BBIUAWHBIX CUTYAIUSX MPUPOAHOTO U
TEXHOTCHHOTO XapaKTepa; XapaKTepHU30BaTh COBPEMCHHBIE HAydHBIC OTKDBHITHS B O0JacTH
OHOJIOTHH;

pa3BUTHE Y 00YYAIOIIUXCsl WHTEIUIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH B Ipoliecce
3HAKOMCTBA C BBIJAIONTUMHUCS OTKPBITHSIMH W COBPEMEHHBIMH HCCJICIOBAHUSAMU B OWOJIOTHH,
pelaeMbIMi €10 TpoOlieMaMu, METOJ0JIOTHEH OHMOJIOTHYeCKOro HCCIEIO0BaHUS, MPOBEICHUS
IKCIIEPUMEHTANILHBIX ~HCCICIOBAHUM, pelIeHUs] OWOJOTHYECKUX 3aJady, MOJCITUPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB U TIPOIECCOB;

BOCIIUTAHHE Y OOYYArOIIMXCSl [IEHHOCTHOTO OTHOIICHHs K JKUBOHM MPHUPOJE B IEIOM U K
OTHCNbHBIM €€ O0BEeKTaM | SBJICHUSAM; (OPMHUPOBAHUE HKOJIOTUYECKOH, TE€HETHYECKOU
IPaMOTHOCTH, OOIIEH KylbTypbl MOBEICHUS B MPUPOJAE; HMHTETPALMUA €CTECTBEHHO-HAYYHBIX
3HAHUI;

npuoOpeTeHne 00y4JaroIUMHUCs KOMIIETEHTHOCTH B PAallMOHAIBHOM TPUPOIOTIOIH30BAHUN
(cobOmroieHe TpaBWJI TOBEICHHWS B TPUPOJE, OXPaHbl BHJAOB, 3KOCHCTEM, Omocdeps),
COXpPaHEHHH COOCTBEHHOI'O 3JI0POBbSI M 3JI0POBbsSI OKPYXKAIOIIMX JOJeH (COONMoaeHus Mep
npopuIakTUKK  3a0oJieBaHUi, oOecredyeHWe  OE€30MacHOCTH  JKU3HEACSITEIIbBHOCTH B
Ype3BBIYANHBIX CUTYAIUSX TPUPOTHOTO U TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE UCIOIb30BaHUS
OMOJOrM4YEeCKNX 3HAaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3JaHME YCJIOBUU [JJIi OCO3HAHHOrO BBIOOpa OOyYAIOUIMMHCS WHAUBUAYaJIbHOU
00pa30BaTEIbHOW  TPACKTOPHM, CIIOCOOCTBYIOIIEH IOCIEAYIOUIEMY MPO(hecCHOHAIBHOMY
CaMOOTIPE/ICTICHAIO, B COOTBETCTBUU C WHIWUBUAYATbHBIMH HHTEpPECAaMH W MOTPEOHOCTIMU
peruoHa.

OOmiee 4yuCIO YacoB, OTBEACHHBIX Ha HM3yuyeHUE OMOJOTHUU Ha YIIyOJICHHOM YpPOBHE
cpenHero obmiero obpasoBanus, coctaBisier 204 gaca: B 10 xmacce — 102 gaca (3 waca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B Hefieni0).

Ot0op oOpraHuM3alMOHHBIX (OpM, METOJOB M CpPEACTB OOyueHHs OHOJIOTUH
OCYIIECTBISIETCS ¢ YYETOM creuu(PUKN ero coAepKaHusl U HaNpaBICHHOCTH Ha MPOJOJIKEHHE
OuoJoruveckoro o0Opa3oBaHHs B OpraHU3aAIUSAX CpeIHEro MpodeCCHOHATHLHOTO M BBICIIETO
oOpa3oBaHusl.

OO0s3aTeNIbHBIM YCIIOBUEM TMPU OO0YYCHUH OHMOJIOTHHM Ha YTIyOJEHHOM YpPOBHE SIBIISICTCS
mpoBeJieHHe JTa0OpaTOpHBIX M TMpakTUdecKux pabor. Takke ydacTHe OOydYarIIUXCS B
BBITIOJTHCHUHM  TPOCKTHBIX UM y4eOHO-UCCIICIOBATEILCKUX  PabOT, TeMaThka KOTOPBIX
OTpeseNisieTCs y4YUTeNeM Ha OCHOBE MMEIOIIUXCS MaTepUalbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX TPUPOTHBIX YCIOBUH.



COJEP)KAHUE OBYYEHUA
10 KJIACC

ConepxaHue MpPOrpaMMbl, BBIICIEHHOE  KVYPCUBOM, HE BXOJUT B  IPOBEPKY
rocynapcTBeHHoU utorooi arrecrauuu (I'MA).

Tema 1. buosiorust kKak HayKa

CoBpeMeHnHast 6MOIOTUs — KOMILIEKCHast Hayka. KpaTkas ucTopusi pa3BUTHS OMOJIOTHH.
buonoruueckue Hayku M u3ydaemble UMHU NpoOiemMbl. DyHIaMEHTaIbHbIE, NPUKIATHBIE U
MOMCKOBBIEC HAyYHBIE UCCIIEIOBAHUS B OMOIOTHH.

3HayeHue OHOJOTMH B (POPMUPOBAHMU COBPEMEHHON €CTECTBEHHO-HAYyYHOM KapTHHBI
mupa. IIpodeccun, cBszaHHble ¢ Owonorumeil. 3HayeHHE OWOJIIOTHM B TMPAKTHYECKOM
NEATEIbHOCTH YEJIOBEKA: MEJHIIMHE, CEJIbCKOM XO35iWCTBE, IPOMBIIUIEHHOCTH, OXpaHe
MIPUPOJIBIL.

JdemMoHcTpanumn

IopTpetsl: Apuctorens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsusn, V. I'apseit, I
Mennens, B. W. Bepnanckuii, WU. II. IlaBnos, 1. WM. Meunukos, H. M. Basuios, H. B.
Tumodees-Pecosckuit, [Ix. Yorcon, ®. Kpuk, JI. K. benses.

Tabauubl u cxembl: «CBA3b OMOJIOTUU C IPYTMMHU HaykaMu», «CucreMa OMOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTEeMBbI U UX U3yYeHHE

JXuBble cucTembl Kak mpeaMer u3ydeHus: Ouonoruu. CBOMCTBA KUBBIX CUCTEM: €IMHCTBO
XUMHUYECKOIO COCTAaBa, JUCKPETHOCTh M LEJIOCTHOCTh, CIIOXKHOCTb H YHNOPSJOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb, = CaMOOpPraHu3alusi, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
U3MEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHH oOpraHu3alid KUBBIX CHCTEM: MOJICKYJSPHBIA, KIETOYHBIA, TKAHEBBIN,
OpraHNU3MEHHBIH, MONYJISIUOHHO-BUAOBOM, 3KOCHUCTEMHBIN (OH1OTEeOIIeHOTHYECKHIA ),
ounocdepuspiid. IIporeccsl, MPOUCXOAAIINE B KHUBBIX cUCTeMax. OCHOBHBIC MPU3HAKU KHBOTO.
Kuznp kak ¢opMma cyimiectBoBaHUs MaTepuu. Hayku, uzydaromye *HUBble CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpraHU3aLuy.

Nzyuenue xuBbpix cucteM. Meroasl Ouonoruueckoir Hayku. HaOmronmenue, uaMepeHue,
JKCIIEPUMEHT, CHUCTEMaTu3alnusd, MeTaaHanu3. [loHsaTHe O 3aBUCMMONM M HE3aBHCHUMOM
nepeMeHHou. IDmanupoBanue skcnepumenta. IlocraHoBka u mpoBepka rumore3. Hynesas
runore3a. [lonsitue BoIOOpKHU U €€ nocToBepHOCTh. Pazdbpoc B Ouonornueckux qaHHbIX. OleHKa
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3ysbTaToB. [IpUunHBI MCKaXXEHUs PE3yabTaTOB HKCIEPUMEHTA.
IloHsiTHE CTATUCTUYECKOTO TECTA.

JdemMoHcTpanumn

Tabauubt u cxeMbl: «OCHOBHbIE TPU3HAKU >KU3HW», «bHONOrHMYecKkue CHUCTEMBIY,
«CBolicTBa )KMBOM MaTepumn», «YpOBHH OpraHU3aLUU KUBOU NPUPOIbD», «CTpOEHUE KUBOTHOM
KiIeTkn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOrO  OpraHu3May,
«buoreonenosy, «buocdepar, «MeToabl U3ydEHUs )KUBOM IPHUPOIBD».

O6opynoBanue: 1a00paTopHOE 00OPYAOBAHHUE /IS IPOBEACHUS HAOIIOACHHHN, M3MEPEHUH,
3KCHEPUMEHTOB.

IIpakTyeckas padora «lcnonp30BaHHE pa3IMYHBIX METOJOB IPU M3YUYEHUHM KUBBIX
CUCTEMM.

Tema 3. bruosorus Kierku



KneTtka — cTpykTypHO-(QYHKIIMOHANIbHASL €JUHULIA >KUBOTO. VICTOpUS OTKPBITUS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE MOJIOKEHHSI COBPEMEHHOU KIIETOYHOU TEOPHH.

MeTtoabl MOJEKYISIpHOW M KIETOYHOH OHMOJIOTMH: MHUKPOCKOMHUS, Xpomartorpadus,
anexkTpodope3, METOJ  MEUYEHbIX aToMoB, nuddepeHnuanpHoe UEeHTPUPYTUpOBaHUE,
KYJIbTUBUPOBAHUE KIETOK. M3yuenue Qukcuposannvix Kiemox. DIEKTPOHHAs MUKPOCKOIIHS.
Kongokanvnasn muxkpockonus. Bumanvhoe (npusicuznennoe) usyyenue Kiemox.

JdemMoHcTpanuu

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

Tabnuubl U cxembl: «CBETOBOW MHMKPOCKOI», «DJIEKTPOHHBIM MHUKpOCKOM», «lcTtopus
Pa3BUTHSA METOIOB MUKPOCKOIIUN.

OO6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKPONpENapaTbl PaCTUTENbHBIX, KUBOTHBIX H
OakTepuaIbHBIX KIETOK.

IIpakTuyeckasi padora «l3ydyeHue MeTOMOB KJIETOYHOH Owmosioruu (Xpomatorpadmus,
anektpodopes, nupdepenunansHoe neHrpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMUYECKUH COCTaB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPO3JIEMEHTh. Bona u €€ ponb
KaK pacTBOPHUTENs, pEareHTa, ydacTU€ B CTPYKTYpUPOBAaHUM KIETKH, TEIJIOPETYIALHH.
MuHepanbpHble BellecTBa KJIETKH, UX Ouosiornyeckasi posib. Posib KATHOHOB M aHMOHOB B KJIETKE.

Opranndeckue BellecTBa KIETKU. buonmorndyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil Mojekynbl. [lepBuuHasi cTpykTypa Oenka, HmenTHIHAs
CBs3b. BTOpuuHas, TpeTuyHas, yeTBEpTUYHAs CTPYKTyphl. JleHarypauusa. CBoilcTBa OelKOB.
Knaccudukamnus 6enkoB. buonoruueckue GyHKIMN 0€IKOB. [Ipuonsi.

VYrneBoasl. MoHOCaxapubl, AUCAXapHUIIbL, OJUTOCAXapHIbl W Tonucaxapunbl. OOmmit
IUIaH CTPOEHUs M (PU3MKO-XMMHUYECKUE CBOMCTBAa yIyeBoloB. buonorndeckue QyHKuuu
YIJIEBOJIOB.

Jlummasl.  TmapodumeHO-THApOdOOHBIE  cBoiicTBa.  Knaccumdukamms — TUNHIOB.
Tpurnuuepunsl, pochoaunuibl, BOCKU, ctepouisl. buonorndyeckue ¢pynkiuu aunuaos. O6mue
CBOICTBAa OHMOJOTHYECKMX MEMOpaH — TEKy4ecTh, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunnoseie kucnorsl. IHK u PHK. Ctpoenune HyknemHOBBIX KucioT. HykimeoTuusl.
[punmun xkommuementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas crmpais.
Mecronaxoxaenue u ounonornueckue ¢pynkiuu JJHK. Buast PHK. ®ynkiuu PHK B knetke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B moiekyine AT®. buonornueckue
¢bynkuuun  AT®. BoccraHOBIEHHBIE TEPEHOCYUKH, UX (YHKIMU B KJIeTKe. [[pyeue
HYKaeo3uompugochamol (HTD). CexBennpoBanue  JIHK.  Memoowi  cemomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHasi Ouojorus: OMOXMMHYECKHE W OMO(PU3NYECKHE MCCIEIOBAaHUS COCTaBa M
MIPOCTPAHCTBEHHOW CTPYKTYphl Ouomonekyn. Mooderupoeanue cmpykmypol u  @QYHKYuUL
Ouomonexyn u ux komniekcos. Komnvromepnwiii ouzaiin u opeanudeckuii cunmes OUOMONEKYI U
UX HenpupoOHbIX AHALO206.

JdeMmoncTpanumn

Hoptpersr: JI. [lonunr, x. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankinun, ®. Caurep, C.
[Ipy3unep.

Huarpammel:  «PacnpeneneHne XUMHUYECKHX JJIEMEHTOB B  HEXKHUBOH  IPUPOIE,
«PacrnpenenieHrne XMuMUYECKUX JIEMEHTOB B JKUBOW MPUPOJIEN.



Tabnuer u cxembl: «l[lepuoguyeckas TabIMIla XUMUYECKHX SJIEMEHTOB», «CTpoeHue
MOJIEKYJBl BOABI», «BemlectBa B cocTaBe OpraHu3MoBy», «CTpOEHHE MOJEKYJbl OenKay,
«CTpyKTyphl O€JIKOBON MOJEKYJbD», «CTpoeHHe MOJEKYN YrieBoJaoB», «CTpOCHHE MOJIECKYI
MnunoB», «HykinenHoBble KUCHOTEDY, «CTpoeHune MoseKyinsl ATO».

O6opynoBaHue: XMMHUECKasl IOCya U 000pyA0BaHHUE.

JlabopaTtopHasi padora «OOHapykeHHE OCITKOB C IMTOMOIIBIO KAYECTBEHHBIX PEaKIHI.

JlaGopaTopHas padora «lccrnenoBaHne HYKICHHOBBIX KHCIIOT, BBIIEICHHBIX U3 KIETOK
Pa3IUYHBIX OPraHU3MOB.

Tema 5. Ctpoenue n GQyHKIUMN KJIETKHU

Tunel KIETOK: dyKapHOTHYeCKass W Tpokapuotuyeckas. CTpyKTypHO-(YHKIIMOHAIBHBIC
00pa3oBaHUs KIETKH.

CrtpoeHue mpokapuoTHYecKOl KkieTku. Kiertoynass cTeHka OakTepuil W apXem.
OcoOeHHOCTH CTPOCHUS TeTepOoTpOo(PHOI U aBTOTPOPHON MPOKAPUOTUIECKHX KIETOK. MecTo u
POJIb IPOKApPHOT B OMOIIEHO3aX.

Crtpoenue u (QyHKIIMOHHPOBAHUE DYKAPUOTUYECKOM KieTku. [lmasmarnyeckas MmemOpaHa
(mna3manemma). CrpykTypa IuUta3MaTHueckod wmemOpaHbl. TpaHCHOPT BEILIECTB uepe3
IJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIN (auddysus, obneryénHas auddy3us), aKTHUBHBIA
(mepBUYHBIA W BTOPUYHBIN aKkTUBHBIA TpaHcnoptT). [lomymponurnaemocts memOpansl. PabGora
HaTPUH-KaJIUEBOTO HACOCA. DHIOIUTO3: MUHOIMTO3, Paronutos. Dx3o1uuto3. Kierounas crenka.
CtpykTypa v QYHKIIUU KIETOYHON CTEHKHU pacTeHUi, TprOOB.

Hurormazma. Iluroszons. Ilurockener. JIBmkeHue uuToruiazMbl. OpraHoUIbl KIETKH.
OnnomeMOpaHHBIC OpraHOMIBI KJIETKHU: dHHoriazMarnueckas cetb (DIIC), anmapat [Nombmxw,
JU30COMBI, UX CTpoeHHE W (YHKIHH. B3auMOCBSI3b OJHOMEMOpPAHHBIX OPTaHOUIOB KIIETKU.
CrpoeHue rpaHylIspHOTO peTHKylyma. Mexanuzm Hanpasienus 6Oenxoe 6 JIIIC. Cuntes
pacTtBopuMbIX  OenkoB. CuHTE3  KIETOYHBIX  MeMOpan. [mamkuii  (arpaHynsipHBIN)
sHAOIUIa3MaTHUecKuii peTukynyMm. CekpetopHast pyHkius anmapata [onbmku. Moouguxayus
benxog 6 annapame I onvoxcu. Copmuposxa 6enkos 6 annapame I'onvoorcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyomnu pacTuTenbHbIX KieToK. Knerounslit cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOMIBI KJIETKH: MHUTOXOHIPHUH, IUIACTUIBL [Ipoucxoosicoenue
mumoxonopuil u naacmud. Cumobuocenes (K.C. Mepesckosckuii, JI. Mapeynruc). CtpoeHue u
GYHKOUM  MUTOXOHApUNA W T1acTul. [lepBUuYHBIE, BTOPUYHBIE H CIOKHBIE IUIACTUIBI
(OTOCHHTE3UPYIOMIUX  DYKapHUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIIACTHI  BBICIIMX
pacTeHuM.

HememOpannbie opranouzsl kietku CTpoeHrne u (GYHKIIMM HEMEMOpPAaHHBIX OPTaHOUIOB
KkieTku. PuGocombl.  [lpomesicymounvie  unamenmol. MuUKpOPUIAMEHTBL. AKmMuHo8ble
Muxkpogunramenmol. MpbIlIeUHbIE KICTKH. AKMUHOBblE KOMNOHEHMbl HEMbLULEUHbIX KIemOK.
Muxkpotpybouku. Knetounslii mnentp. CTpoeHHE W [BIKEHUE JKIYTHKOB M PECHHYEK.
Muxkpotpybouku nuroriasmsel. Llentpuons. berku, accoyuupoeanuvie ¢ MukpoguiameHmamu u
Muxpompyboukamu. Momopnvie 6enxu.

Snpo. Obonouka siapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOSHHE U (DYHKIIHH.
SAnepHpiii 6eMKOBBIN MaTpuKC. [IpocTpaHCTBEHHOE PACTOIOKEHHE XPOMOCOM B HMHTEPGha3HOM
spe. dyxpomamun u eemepoxpomamur. belku XpoMaTHHa — TUCTOHBL. JJuHamuxa s0epHouU
060.10uKU 8 MUumo3se. H0epHulii mpaHcnopm.

Knetounsle  BkmtoueHusi. CpaBHHUTENbHAsT  XapaKTEpPUCTHKA  KIETOK  JYKapHOT
(pacTuTenbHOM, JKUBOTHOM, TPHOHOI).

JdemMoHcTpanuu



Ioptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmumpl 1 cxembl: «CTpoeHHE HYKAPUOTHUECKOW KIETKW», «CTpoeHue KUBOTHOM
KJIeTKN», «CTpOEHUE paCTUTEIBbHON KIETKN», «CTpoeHne MUTOXOHAPUN», «SAnpo», «CtpoeHue
IIPOKAPUOTUYECKOMN KIETKHY.

OO6opynoBaHMe: CBETOBOM MHUKPOCKOI, MHMKpPOIpENnapaThl PacTUTEIbHBIX, >XMBOTHBIX
KJIETOK, MUKpOIIpenapaTbl 0akTepruaIbHbIX KIETOK.

JlabopaTopHnas padora «/3yueHne CTpOEHUS KIETOK Pa3IMYHbIX OPraHU3MOBY.

I[IpakTuyeckas padora «l3ydyeHue cBOICTB KJI€TOUHOI MEMOpaHbI».

Jlabopatopnasi pabora «/ccnenoBanue mia3Moian3a U JI€IUIA3MOJIM3a B PACTUTEIIbHBIX
KJIETKax».

IIpakTuyeckas padora «/3yueHne qBUKEHUS HUTOIUIA3MbI B PACTUTEIIBHBIX KIETKAX.

Tema 6. O0MeH BeleCTB U MpeBpPalllecHUe JHEPTrUN B KJIETKe

AccUMWISIIAA ¥ AUCCUMWIALUS — JIBE CTOPOHBI MeTabonm3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPO(HBIH ¥  TeTepoTpopHBIA. YyacTHe KHCIOpoAa B OOMEHHBIX MpoIleccax.
Ounepretuyeckoe obecneueHne kieTku: npeBpameHne AT® B 0OMEHHBIX mpoleccax.
@depMeHTaTUBHBI XapakTep peaklUui KJIETOYHOTro Merabonu3ma. DEepMEHThI, X CTPOEHHUE,
cBoiictBa W MexaHusM jaeiictBus. Kodepmentsl. Ominuus (QpepMEHTOB OT HEOPraHMUECKHX
Karanu3atopoB.  benku-akTuBaTOppl W OCNKU-MHTHOUTOPBI.  3aBUCHUMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEAKIUI OT pa3InYHbIX (PAKTOPOB.

IlepBUuHBI CHHTE3 OpraHMYECKHX BELIECTB B KieTke. DOTOCHHTE3. AHOKCUceHHbll U
oKcuceHuvlll  pomocunmes 'y baxmeputi. Ceemocobuparowue nUSMeHMbl U  NUSMEHNbL
peaxyuonHoz2o yewmpa. Ponb xioporuactoB B mporecce porocunreza. CBeToBass U TEMHOBas
¢baspl. @omoovixanue, Cs., Cy. u CAM-munvr ghomocunmesa. TIpoayKTUBHOCTH (HOTOCHHTE3A.
Bnustanre pa3nudHbIX GakTOpPOB Ha CKOPOCTh ()OTOCHHTE3a. 3HaUeHUE (POTOCHHTE3A.

XemocuHre3.  PazHooOpa3ue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTpUPHUIMPYIOIIKE
OaxTepuH, xKeae300aKTepuu, cepodaKTepun, BOAOPOAHbIE OaKTepruu. 3HaU€HHE XEMOCHHTE3a.

AnHaspoOHble opraHu3Mbl. Bunbl OpokeHus. [IpoaykTel OpoXeHHS M MX HCIIOIB30BAHNE
YeJI0OBEKOM. AHa’3pOOHBIE MHUKPOOPraHM3MBI KaK OOBEKThl OMOTEXHOJIOTUHM W BO3OYAUTENH
00J1e3HEH.

AdpOoOHBIE OpPraHW3Mbl. DTalbl YHEPreTHYECKOTO oOMeHa. [loaroToBUTENBHBIM HTaIl.
I'mukonu3 — 6eCKUCIOPOIHOE PACILEIUICHHE TIIFOKO3bI.

buonoruueckoe okuciaeHHe, WM KIETOYHOE JibIXaHue. Poib MUTOXOHApPUIN B Ipoleccax
ouosornueckoro okucieHus. lluknnyeckue peakiuu. OkuciutenbHoe (ochoprimpoBaHue.
Onepeusi membpannoeo zpaouenma npomonos. Cunmes AT®: paboma npomomnnoi ATPD-
cunmaswl. llpenMyiectBa a’poOHOro mnyTu oOOMEHa BEIIECTB IMEepe] aHadpPOOHBIM.
D¢ hHEeKTUBHOCTH YHEPTETUIECKOT0 OOMEHa.

JdemoncTpanuu

Hoptpetsr: k. [puctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Mutuemn, I'. A. 3aBap3uH.

Tabmuer 1 cxembl: «DOTOCHHTE3», «DHEpPreTHUecKuil oOMeH», «buocwHTE3 Oenkay,
«Ctpoenue pepmeHTay, «XEeMOCHHTE3Y.

ObopynoBaHue: CBETOBOI MUKPOCKOII, 000PYAOBaHUE /ISl IPUTOTOBJICHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTopHasi padora «l3yueHne KaTaIUTHYECKON aKTHMBHOCTH ¢epMeHTOB (Ha
MIpUMEpPE aMUIIa3bl WIM KaTajaasbl)».



JlaGopaTopHasi pabGora «/3yyeHue (EpMEHTATHBHOIO pAaCLICIJICHUS MEPOKCHIA
BOJZIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKaX).

JlabopaTtopHasi pabora «CpaBHeHHE TIPOLIECCOB (POTOCHHTE3A U XEMOCHHTE3a».

JlaGopaTopHas pabdora «CpaBHEHHE MPOIIECCOB OPOXKECHUS U IBIXAHUS.

Tema 7. HacneacrBenHast HHGopManus M peaju3anus eé B KiIeTke

Peakuun matpuuHoro cunresa. [I[pyHIMI KOMIUIEMEHTApHOCTH B PEAKLUSIX MATPUYHOTO
cuHTe3a. Peanmsanms HacnmeacTBeHHOW uHpopMmanuu. ['eHEeTHYECKUil KOJX, €ero CBOWCTBA.
Tpanckpunuus — matpuunbiii cuaTe3 PHK. IlpuHIMne! TpaHCKpunuuu: KOMIUIEMEHTAPHOCTD,
AHTUIIAPAJUIEIBHOCTh, aCUMMETPUYHOCTh. Co3speganue mampuunvix PHK 6 sykapuomuueckoii
knemke. Hexooupyrowue PHK.

Tpancmsiiuss 1 e€ sranbl. Yuactue TpancnopTtHeix PHK B OnocuHTese Oenka. YcioBus
6uocunresa 6enka. Koguposanue amunokucaot. Posb pubocom B GrocuHTe3e Oenka.

Coepemennvie npedcmasnenus o cmpoenuu cerog. OpraHuzanus reHoMa y MpoKapuoT U
JYKapuoT. Perymsius akTMBHOCTH T'e€HOB y MpokapuoT. [umoteza omepona (®P. XKakoo, XK.
Mano). Monekynapnvie mexawnusmvl 3Kcnpeccuu 2eHoe y aykapuom. Ponv xpomamumna 6
peayaayuu pabomsl 2enog. Perymsiys 0OMeHHBIX MpolieccoB B kieTke. Kierounslii romeocras.

Bupycol — HeknerouHble (GOpPMBI KU3HU U OOIUraTHbIE apa3uTbl. CTpOEeHUE MPOCTHIX U
CJIO)KHBIX BHPYCOB, PETPOBUpPYCOB, OakrtepuodaroB. JKuszunenmwiti yukn JHK-codeprcawux
supycos, PHK-codepoicawux eupycos, baxmepuoghacos. Obpammuas mpancKkpunyus, pesepmasa,
unmezpasa.

BupycHble 3aboieBaHusi uenoBeKka, JKHUBOTHBIX, pactenuit. CIIMI, COVID-19,
COLIMAJIbHBIE U MEUIIMHCKHE MTPOOIEMBI.

Buounghopmamuxa: unmeepayus u ananus donvuux maccugosg («bigdatay) cmpyxmypruvix
ouonocuyeckux OanHvix. Hanomexmonoeuu 6 oOuonocuu u meouyure. Illpocpammupyemvie
@ynryuu 6enxos. Cnocodvl 0ocmasKku 1eKapcms.

JdemoHcTpanuu

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

Tabmumplr w  cxembl: «buocuHTes Oenka», «l'eHeTmueckuit koa», «Bupyce»,
«bakrepuodarm».

IpakTnyeckas padora «Co3nanue MOACIH BUPYCA.

Tema 8. ’Ku3zHeHHBIN HUKJ KJIETKH

Knerounsnii muki, ero mepuonsl u perymsiius. Watepdasza u muro3. OcobeHHOCTH
MPOIIeCCOB, TpoTekaromux B uHTepdasze. [loaroroBka kiueTku Kk aeneHuro. [IpecuHTeTHUECKUT
(TOCTMUTOTUYECKUI), CUHTETUYECKMH W MOCTCHUHTETHUYECKUI (IIPEMUTOTUYECKUN) TMEPHOAbI
uHTEpPaszbl.

Marpuunbiii  cunre3 JHK — penmumkamusa. [lpunuuner  permukanuu — JIHK:
KOMILUIEMEHTAPHOCTh,  IMOJIYKOHCEPBATUBHBIA  CHUHTE3, AHTUMNAPAIUICNBHOCTh. MexaHu3M
permukammu  JIHK.  Xpomocomsel. Ctpoenue xpomocoM. Tergomepbl U Telomepasa.
XpOMOCOMHBIM HAabOp KIETKH — KapuOoTHUM. J{MIUIOMAHBIA M TarulouIHbIE HaOOpBl XPOMOCOM.
I'omonornyneie XxpoMocoMbl. [10710BbIE XPOMOCOMBL.

Henenune kierku — Muto3. CTaguu MHUTO3a M MPOUCXOJAIIME B HUX IPOLECCHL. THIIbI
muto3a. Kapnoknnes u nutokunes. buonornyeckoe 3HaueHuE MUTO3A.

Perynanuss MUTOTHYECKOTO IHMKJIA KIETKH. [Iporpammmupyemasi KieTo4Has TruOenb —
aronTo3.



Knetounoe s1po, XpoMOCOMBI, (QYHKIIMOHAIbHAsI T€HOMUKA. Mexanusmbl npoaugepayuu,
oughghepenyuposku, cmapenust u eubenu kiemox. «Ljugpposas kiemkay» — buoungopmamuvecxkue
Mooenu PyHKYUOHUPOBAHUS KIEMKU.

JdemoncTpanuu

Tabmumpl u cxembl: «KWU3HEHHBIH HHKIT KIETKH», «MuTO3», «CTpoeHHEe XpPOMOCOMY,
«Pennukanus JJHK».

O6opynoBaHue: CBETOBOM MHKpPOCKOI, MHUKpOIpenaparsl: «MUTO3 B KJIETKaxX KOpEIIKa
JTyKa».

JlabopaTtopHasi pabora «/3yuyeHrne XpoMOCOM Ha TOTOBBIX MUKpPOIIpENapaTaxy.

JlaGopaTopHasi padora «HaOmronenune muTo3a B KJIETKaX KOHYHMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKpPOIIpenapaTax)y.

Tema 9. Ctpoenne u GyHKIHN OPraHU3MOB

buonornueckoe  paznooOpazue  opraHu3mMoB.  OIHOKJIETOYHBIC,  KOJOHHAJIBHEIE,
MHOT'OKJIETOYHBIE OPTAaHU3MBI.

Oco0eHHOCTH CTPOCHUS U KU3HEACITEILHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuw,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJHOKIETOYHbIE BOJOPOCIIH, Apyrue NpoTUCThl. KonoHuanbHbIe
OpTaHU3MBI.

B3anmocBs3b yacTeli MHOTOKJIIETOYHOI'O OpraHu3ma. TKaHW, OpraHbl U CUCTEMBbI OPraHOB.
OpranusMm Kak en1uHoe 1esuoe. 'omeocras.

Tkanu pactrenuit. Tumel pacTUTENBHBIX TKaHeW: oOpa3oBaTenbHAs, MOKPOBHAs,
MIPOBOJIAIIASL, OCHOBHAs, MexaHn4yeckas. OCOOCHHOCTH CTpOeHHUs, (HYHKIUH M PaCHOJIOKCHHUS
TKaHEW B OpraHax pacTECHHI.

TkaHM JKMBOTHBIX M  4YeJOBeKa. TUNbl JKMBOTHBIX TKaHEW: »IUTENIHANIbHAS,
COCIMHHTENbHAS, MbIIIeuHas, HepBHas. OCOOCHHOCTH CTpPOEHUs, (PYHKIUH W PacCIOIOKECHUS
TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Oprasbl. BereratuBHble ¥ T€HEPATUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTaHOB
YKUBOTHBIX U 4esioBeka. DyHKIMHM OPraHOB U CUCTEM OPTaHOB.

Omnopa Tema opranu3moB. Kapkac pactenuit. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy>KHbIll 1 BHYTpeHHU ckeneT. CTpOeHUE U TUIIBI COCTUHEHUS
KOCTEH.

JIBukeHHe OpraHu3MoB. JIBMKEHHME OJHOKIIETOYHBIX OpPraHU3MOB: amME&OOoMIHOE,
KT'YTUKOBO€, PECHUYHOE. JIBM)KEHHWE MHOTOKJIETOYHBIX pPACTEeHUH: TPOMU3MBI U HACTHUM.
JIBu>keHe MHOTOKJIETOYHBIX )KUBOTHBIX U YeJIOBeKa: MbllieyHas cucrema. Pedexc. CkenetHsie
MBIIIIBI ¥ UX paboTa.

[Mutanue opranu3mos. IlornomieHre Bo/bl, YIJIEKUCIOrO ra3a U MUHEPaJIbHBIX BEILECTB
pacrenusmu. I[lutanue >XMBOTHBIX. BHYTpUIIONIOCTHOE W BHYTPUKIETOYHOE MHILEBapEHUE.
[lutanne MO3BOHOYHBIX XUBOTHBIX. OTAENbI MUILEBAPUTEIHLHOTO TpakTa. [lumeBaputenbHbie
xeinesbl. [InieBapurenpHas cucTeMa 4esnoBeka.

Jbixanue opranu3MoB. /Ipixanue pacteHuil. J[pixanue >kxuBoTHBIX. {uddy3us razos yepes
MOBEpXHOCTh KieTku. KokHoe apixanue. JlpIxarenbHas MOBEpXHOCTh. JKabepHoe m ji€royHoe
JbpIXaHue. JIpIXaHue ITO3BOHOYHBIX YKUBOTHBIX W YEJOBEKA. OBOJIOLHMOHHOE YCJIOKHEHHE
CTPOCHMsI JETKUX IMO3BOHOYHBIX >KUBOTHBIX. JlpIxaTenbHasi cUCTEMa ueJoBeKa. MeXaHHu3M
BEHTUWJISILIUU JIETKUX Y IITUI U MIICKONUTAIOMUX. Perymsius npixanus. /{pixarenbHbie 00bEMBI.

TpaHcopT BEHIECTB y OpraHuW3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHuid. Tpancmopt
BellleCTB Yy XKUBOTHBIX. KpoBeHocHas cucrema u e€ opranbl. KpoBeHocHas cucrema
MIO3BOHOYHBIX KHMBOTHBIX U ueinoBeka. Cepple, KpOBEHOCHbIE coOCylbl M KpoBb. Kpyru



KpOBOOOpAIeHUs.  DBOJIIOLIMOHHBIE  YCIOKHEHHMS  CTPOEHHsS]  KPOBEHOCHOW  CHUCTEMBI
MMO3BOHOYHBIX KUBOTHBIX. PaboTa cepata u e€ perymsius.

Breinenenne y opranusMmoB. Beigenenuwe y pacteHuil. BeineneHue 'y  KMBOTHBIX.
Coxparutensuble Bakyonu. Opranbl BbigesneHus. @DuubTpauusi, Cekpeuuss u oOpaTHOE
BCAChIBAaHUE KaK MEXaHU3Mbl pa0OThl OpraHoB BblJeNeHNs. CBSA3b MOJIOCTH TeJla ¢ KPOBEHOCHOM
U BBIICINTEIBHON CHCTeMaMu. BbiieneHue y NO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Iloukw.
Crpoenue u GpyHKIIMOHUpOoBaHUE HeppoHa. OOpazoBaHHe MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LUCTBI IPOCTEUIINX. 3alUTa Yy MHOTOKJIETOUHBIX pacTeHuil. Kytukyna. Cpencrsa nacCUBHON U
XUMHYECKOM 3a1IuThl. DUTOHLIUABL.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI ¥ X POM3BOAHBIE. 3alUTa OPTaHU3Ma
or Oomne3neil. VMIMMyHHass cuctema uenoBeka. KIeTOUHBII M TyMOpalbHBI HMMYHHTET.
Bpoxnéuuslii ¥ npuOOpeTEHHBI  crienM(UYEeCKUd HMMMYHUTET. Teopusi KIOHAIBHO-
cenexktuBHoro nmmyHnuteta (I1. Dpmux, ®@. M. bepner, C. Tonerasa). BocnanuTenbHble OTBETHI
opranu3MoB. Poiib BpO)KIEHHOTO MMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JICBaHHA.

PasgpaxxumocTe W perymsanMs y OpraHu3moB. Pa3ipakuMoCTh y OJHOKIETOYHBIX
opranu3mMoB. Takcuchl. Pa3npaxumocTs U perymsauus y pacteHuil. PocToBele BemecTa U HMX
3Ha4YCHHUE.

HepBhast cucrema u peduieKTopHas peryisuus y >KUBOTHbIX. HepBHas cuctema u eé
OTIeNbl. DBOJIOLUMOHHOE YCJIOXXHEHHE CTPOEHHUS HEPBHOM CHUCTEMBI Y JKMBOTHBIX. OTaeisl
TOJIOBHOI'O MO3ra MO3BOHOYHBIX >XKMBOTHBIX. Peduiexc u pedraexropHas ayra. besycinoBHble u
YCIIOBHBIE PE(IIEKCHI.

I'ymopanbHast perymsinust M SHIOKpPHHHAs CHUCTEMa JKMBOTHBIX M 4yesoBeka. JKenessl
SHJAOKPUHHOM CHCTEMBI M HUX TOPMOHBI. JleicTBME TOpMOHOB. B3auMOCBA3b HEpPBHOH U
9H/IOKPUHHOM cucTeM. ['unoranamo-runodusapHas cucrema.

JdemoHcTpanuu

IToptper: U. I1. I1aBnos.

Tabauubt u cxembl: «OJHOKIETOYHbIE BOAOPOCIN», «MHOTOKIETOUHBIE BOIOPOCIH,
«bakrepun», «IlIpocreiimme», «OpraHsl LBETKOBBIX pacTeHHi», «CHUCTEMBI OpraHoB
MIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpocHHME HaceKOMbIX», «TkaHHM pacTeHHI,
«KopueBbie cuctembl», «Ctpoenue ctebs», «CTpoeHHE JIHMCTOBOM IIACTUHKWY», «TKaHU
XKUBOTHBIX», «Ckener uvenoBekay, «llumeBapurensbHas cuctema», «KpoBeHocHas cucremay,
«/IpixaTenpHass cucrteman, «HepBHas cucrema», «Koxka», «MpbllleyHas cucTeMay,
«BpigenurensHas cucreMa», « JHIOKpPUHHAsA cucTeMay, «CTpoeHue MbIILbD), «IMMyHUTETY,
«KumeunomnonocTtasle», «CxeMa NUTaHUS pacTeHUN», «KpoBEHOCHbIE CHCTEMBI TO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHHe TUIpb», «CTpoeHHE IUIaHApuW», «BHyTpeHHEe CTpOCHHE NOXKIEBOIO
yepBsi», «HepBHas cucrema poid», «HepBHas cucrema sarymkw», «HepBHas cuctema
npecMbIKaommxces», «HepBHasg cucrema nruny», «HepBHas cucrteMa MIIEKONUTAOIIUX,
«HepsHas cucrema uenoBekay, «Pediexcy.

ObopynoBaHue: CBETOBOH MHUKPOCKOI, MHUKPOIIPENapaThl OJHOKIECTOYHBIX OPTraHU3MOB,
MHUKpOIIpenaparsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHUX, KUBBIC
9K3EMIUISIpbl KOMHATHBIX PACTeHUH, repOapun pacTeHUil pa3HbIX OTJIENIOB, BIAXKHBIE MIPENapaThl
KUBOTHBIX, CKEJIEThI IO3BOHOYHBIX, KOJUIEKIIUU OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YEJIOBEKA,
o0opylnoBaHue Ul JIEMOHCTPAaLlMM MOYBEHHOTO W  BO3JYLIHOIO IUTaHMUS PACTEHHH,
pacuieruieHusl KpaxMana M OelnKoOB TmojJ JeHcTBHEM (epMeHTOB, OOOpYAOBaHUE I



JEMOHCTPALMK ONBITOB M0 U3MEPEHUIO KU3HEHHON EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTEeJIbHBIX
JBUKEHHM, MOJIETTH T'OJIOBHOTO MO3Ta Pa3IU4HbIX KUBOTHBIX.

JlaGopaTopHnasi padora «/3ydyeHue TKaHEeW pacTeHUI».

JlabopaTopHas padora «/3yueHne TKaHEN KUBOTHBIX».

Jla6oparopnas padora «l3ydyeHne opraHoB IBETKOBOTO PaCTEHUS».

Tema 10. PasMHOkKeHHE U pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OPTraHU3MOB: Oecronioe (BKIII0Yas BETeTaTUBHOE) U M0JIOBOE. BHibI
0ecrosoro pa3MHOKEHUS: TOYKOBaHHUE, CIIOPYIISLMS, (pparMeHTalus, KIOHUPOBAHHUE.

[lonoBoe pa3smuoxxkenue. IlonoBele kneTku, unm ramersl. Meio3. Craguu wmeno3sa.
[loBenenne xpomocom B Meno3e. Kpoccunrosep. buonmorndyeckuii cMbIcin Meiio3a U MOJIOBOTO
nporuecca. Melo3 1 ero MecTo B JKU3HEHHOM IUKJIE OPTaHU3MOB.

IIpen3aponbimeBoe  paszpurue. I'ameroreHe3 'y KMBOTHBIX. IlomoBble  JKETE3BI.
OOpa3oBaHre W pa3BUTHE IMOJIOBHIX KiIeTOK. CrmepmartoreHe3 u ooreHe3. CTpoeHHE TOJOBBIX
KJIETOK.

OmnnotoTBOpeHHe U AMOPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CIOCOOBI OIJIOOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

NupuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHSl — HAyKa O Pa3BUTHHU
opranu3MoB. Mopgoeenes — 00na u3 enasHvlx npoobaem smopuonocuu. Konyenyus mopghozernos
u mooenu mopghozerneza. Craguu sMOpuoreHe3a KUBOTHBIX (Ha MpuMepe JIArynku). Ipodnenue.
Tunsl npobnenus. [emepmunupogantoe u Hedepmunupoganuoe opodrenue. bracmyna, munvl
onacmyn. OcobeHHOCTH APOOTICHHS MIIEKOMHUTAIONINX. 3apOIBIIICBBIC JIUCTKH (TACTPYIISIIHSA).
3aknaJgka OpraHOB M TKaHEW M3 3apOJBIIIEBBIX JIMCTKOB. B3auMHoe BiMsHHE YacTel
pa3BUBAIOIIETOCA 3apojblla (SMOpHOHAIbHAS UWHAYKIMA). 3akiajka IUJlaHa CTPOSHHS
JKUBOTHOTO Kak pe3yJbTaT HEpPapXW4YeCKUX B3aMMOJCHCTBHM TIeHOB. BiusHue Ha
SMOpPUOHAIIBHOE PAa3BUTHE PANIUYHBIX (PAKTOPOB OKPYKAIOLIEH Cpebl.

Poct u pa3ButHe *uBOTHBIX. IlocTomMOpuoHaneHbIi mepuoa. Ilpsmoe u Hempsimoe
pasButHe. Pa3ButHe ¢ Meramopdo30M y OECIIO3BOHOYHBIX W ITO3BOHOYHBIX JKHBOTHBIX.
buonornueckoe 3HaueHHE MPSIMOrO M HENPSIMOTO Pa3BUTHUA, UX PACHPOCTPAHEHUE B MPHUPOE.
Tunsl pocta >XUBOTHBIX. DaKTOpbl pPETyJIALMM POCTa SKUBOTHBIX M uenoBeka. Craguu
MOCTAMOPHOHAIBHOTO PAa3BUTHUSl y JKMBOTHBIX M uejoBeka. llepmonbl OHTOreHesza wyenoBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKUE MPOLECCHI.

PasmHOXxeHMe W pas3BuTue pacteHuil. ['amerodur u crnopodur. Meiro3 B KU3HEHHOM
nukie pacteHuil. OOpa3oBaHuWe crmop B IIpolecce Meilosa. ['ameTroreHe3 y pacTeHHUH.
OmionoTBOpEHNE M Pa3BUTUE PACTUTEIBHBIX OPraHu3MOB. J[BOIHOE OIJIOJOTBOPEHUE Yy
LIBETKOBBIX pacTeHuil. O0Opa3oBaHUE U pa3BUTHE CEMEHH.

MexaHu3MBbI PETYISIIUU OHTOT'€HE3a Y PACTEHUM U dKUBOTHBIX.

JdemoncTpanuu

[optpersr: C. I'. Hapamun, X. [lInemasn.

Tabauubl u cxemsl: «BereratuBHoe pa3MHOXeHUe», « TUIBI OECTONOro pa3MHOKEHU,
«Pa3MHOXKEHHE XJIaMHUJIOMOHAIbDY, «Pa3MHOKeHue »HBrieHb», «Pa3MHOXKEHHE THIPBIY,
«Meno3», «Xpomocombl», «l'amerorenes», «CTpoeHHE SANNEKIETKA W CIEPMATO30UIa»,
«OCHOBHBIE CTaiuM OHTOreHe3a», «lIpsimoe u Hempsimoe pa3BuTHE», «Pa3BUTHE MaliCKOro
Kyka», «PasBurue capanum», «Pa3Butue narymku», «/IBOMHOE OIUIOJOTBOPEHHE Y LIBETKOBBIX
pactenuit», «CTpoeHue CeMsiH OAHOAOJIbHBIX W JIBYJOJBHBIX PacTCHHI», «KU3HEHHBIN LUK
MOpPCKOW  KamycTbl», <«OKu3HeHHBIM LUK MXxa», <«KH3HEHHBI LMKJI IANOPOTHUKAY,
«OKW3HEHHBIN LUK COCHBI».



ObopynoBaHue: CBETOBOI MHUKPOCKOII, MUKPOIIPENapaThl SHIEKIETOK U CIEPMATO30H10B,
Mozenb «L{UKII pa3BUTHS JIATYILIKNY.

JlaGopaTopuasi padora «/3yyeHue CTpOEHHsSI TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTuyeckasi pabora «BrisBleHHE NMPU3HAKOB CXOJICTBA 3apOJIBIIICH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnas padora «CTpoeHue OpraHoB pa3MHOKEHUS BBICIIUX PACTCHUI».

Tema 11. 'eHeTnka — HayKa 0 HACJ1e/ICTBEHHOCTH M N3MEHYMBOCTH OPraHNU3MOB

Hctopust craHoBieHHs W pa3BUTHs T'€HETUKH Kak Hayku. PabGotel I'. Menpens, I'. ne
@®puza, T. Moprana. Posip oTedyecTBEHHbIX Y4E€HBIX B pa3BuTuu reHetuku. Padorsr H. K.
Kounbiosa, H. M. BaBunosa, A. H. benozepckoro, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeena-Pecosckoro.

OCHOBHBIE TE€HETUYECKUE MOHITHUSI U CUMBOJIBI. | OMOJIOTHYHBIE XPOMOCOMBI, aJIEIbHbBIE
TEHbl, aJbTEPHATUBHbIE NPHU3HAKH, JTOMUHAHTHBII M PELIECCUBHBIN NPHU3HAK, TOMO3UIOTA,
reTepo3uroTa, YMCTas JIMHUS, TUOpuabl, reHoTHr, (enorun. OCHOBHBIE METOIbl T'€HETHUKHU:
rUOPUAO0IOrMUECKHUM, IUTOIOTUYECKHUI, MOJIEKYISIPHO-T€HETHUECKUH.

JdemoHcTpauuu

Iloptpetsr: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konsos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, FO. A. ®unmunuenko, H. B. Tumodeer-Pecockmuii.

TaOauubl u cxemsl: «MeToabl FTeHeTUKNY», «CXEeMbI CKPEILUBAHUS.

JlaGopaTopHas padora «J/[po3odmia kak 00BEKT FreHETUICCKUX HCCIICIOBAHMID.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHzaens — 3aKoH e€AMHOOOpa3us
rubpuaoB nepBoro noxosjeHus. IlpaBuno nomunupoBanusi. Bropoil 3akon Menzaens — 3akoH
pacuiernjieHus mpu3HakoB. Lluronoruueckre 0CHOBBI MOHOTUOPUIHOTO CKpelirBanus. ['unoresa
YUCTOTHI TAMET.

AHammsupyromee  ckpemmBaHue.  IIpoMeXyTOdHBIM ~ XapakTep  HaciaeqOBaHUS.
PacmeruieHne npu3HakoB PU HETIOJIHOM JTOMUHUPOBAaHUU.
JurubpunHoe ckpemuBaHue. Tpetuil 3akoH MeHzens — 3aKOH HE3aBHCUMOIO

HacJje0BaHus NpU3HaKoB. L{uTonoruyecke OCHOBBI AUTUOPUIHOTO CKPELTBAHUS.

CuerieHHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CrernieHHOe Hacle0BaHUE
TE€HOB, HAPYUIEHUE CLEIUVIEHUS MEXAY T€HaMU. XPOMOCOMHAasl TEOpUs HACJIEACTBEHHOCTH.

I'enetnka mona. XpoOMOCOMHBIM MEXaHM3M OMNpPEAECICHUS Ioja. AYTOCOMBI U TOJOBBIE
XpOMOCOMBL. ['OMorameTHblii M rereporaMeTHbli moj. ['eHeTmyeckas CTPyKTypa MOJOBBIX
xpomocom. HacnenoBanue npu3HaKoB, CHETUIEHHBIX C MOJIOM.

l'enotun kak nenoctHas cucteMa. IlneloTponusi — MHOXKECTBEHHOE [E€WCTBHE TEHA.
MHoxecTBeHHbIN amienu3M. B3aumoneilicTBue HealienbHbIX TeHOB. KoMmruieMeHTapHOCTb.
Onucras. [lonmumepus.

'eneTnyeckuid KOHTPOJb pPa3BUTHsSI pACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a TaKkKe
(DM3HONOTHMYECKUX TIPOIECCOB, TIOBEJACHUS W KOTHUTUBHBIX (QyHKmmid. [eHeTnmueckue
MEXaHU3Mbl CUMOMOIe€He3a, MEXaHU3Mbl B3aHUMOJCHCTBUS «XO3AMH — MapasuT» U «XO3IUH —
MUKpOOHOMY. ['eHeTHUeCcKre acTIeKThl KOHTPOJS ¥ U3MEHEHUsI HAacleJCTBEHHON nH(pOopManuy B
MOKOJICHUSIX KJIETOK U OPraHU3MOB.

JdemMoHcTpanumn

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



Tabauupl u cxemsbl: «IlepBblit U BTOpoi 3aKoHbI Menzens», «Tpetuit 3akoH MeHens»,
«AHanu3upyroliee ckpeuBanue», «HenonHoe nomunupoBanuey, «CLENIEHHOE Hacae10BaHue
MIPU3HAKOB y Ipo30duiibl», «I'eHetuka nonay, «Kapuotun yenaosekay, «Kapuotun apo3oQpuiisy,
«Kapuotun ntutib», « MHOXECTBEHHBIN ajenn3m», «BzauMmoaeicTBre reHoBy.

O6opynoBaHue: MOJIENb NIl IEMOHCTPAllMU 3aKOHOB €JMHO00pa3usi THOpUA0B NEPBOIO
MOKOJIEHUSI M PACIICIUICHUs NPU3HAKOB, MOJEIb ISl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacCJIe0BaHUs MPU3HAKOB, MOJENb I JEMOHCTPALUU CLETUICHHOI'O HACJIeI0BaHUs IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «/Ipozodunar.

IIpakTuyeckas padora «/3ydyeHue pe3ylabTaTOB MOHOTUOPHUIHOTO CKpEIIMBAHHS Y
JPO30(QHITBD).

IIpakTuyeckasi pab6ora «l3ydeHue pe3yabTaTOB AUTHOPUIHOTO CKPEIIUBAHHS Y
JPO30(QUITBD).

Tema 13. 3aKoHOMepPHOCTH U3MEHYHBOCTH

BsaumopeiictBue renotuna u cpensl npu dopmupoBaHuu ¢eHorumna. 3meHUMBOCTH
npu3HakoB. KauecTBeHHblE M KOJMYECTBEHHbIE  NPU3HAKU. BuUIbl  HU3MEHYUBOCTH:
HEHACJICJCTBEHHAs U HACJIEACTBEHHAS.

Monudukanuonnass U3MEeHYUBOCTh. Ponb cpeasl B opMUpoBaHUM MOAU(PHUKAIIMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuaunoHHbIN psii U BapuanuMoHHast kpusas (B.
Noranucen). CoiicTBa Mo (UKAITMIOHHON H3MEHUNBOCTH.

l'enoTunuueckass W3MEHYMBOCTh. (CBOWCTBA T'€HOTUINMYECKOM HM3MEHUYMBOCTU. Bubl
F€HOTUITMYECKOW N3MEHYUBOCTH: KOMOMHATUBHASI, MyTallUOHHAS!.

KoM6unaTtuBHast u3MeHUYMBOCTh. Meiio3 U MOJIOBOM MPOIECC — OCHOBA KOMOMHATUBHOM
M3MEHYHUBOCTU. POJTb KOMOMHATUBHOM M3MEHYMBOCTH B CO3JIaHMM F€HETUYECKOT0 pa3HOO0pasus
B IIpeJienax OJAHOro BUAA.

MyTanuonHass HW3MEHYMBOCTh. Buabl Myranuii: T€HHbIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CrnoHTaHHbIE W HWHAYLUUPOBAHHBIE MYTAlMHU. SnepHbIE M IUTOILIa3MaTUYECKUE MYTallUU.
ComaTnueckue M TOJOBble MyTauuu. [IpUunMHBl BO3HMKHOBEHHUS MyTauuid. MyrareHsl M HX
BJIUSIHAE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAIIMOHHOI'O Mpouecca. 3aKOH FOMOJOTMYECKUX
panoB B HacienctBeHHoW wu3meHunBocTH (H.M. BaBuiioB). BHesnepHas HW3MEHUHMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemurxa u 3NULEHOMUKA, POb INULEHEMUYECKUX GaKmopos 6 HACIe008aHuu U
UBMEHYUBOCIU PEeHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdemMoHcTpanun

[Hoptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmuuel u cxemsl: «Buasl u3MeHUHMBOCTH», «MonudukanoHHas H3MEHYUBOCTDHY,
«KoMOuHaTiBHasT ~ M3MEHYMBOCTH»,  «Meiio3»,  «OmnogorBopeHue»,  «l eHeTnyeckue
3a00yieBaHUs YeIOBEKa», « BUIbI MyTanuiiy.

O6opynoBaHue: XHUBble U TrepOapHble SK3EMIUISIPbl KOMHATHBIX pPAacTEHUH, PUCYHKU
(poTorpacum) KUBOTHBIX C PA3TUUHBIMU BUIaMU U3MEHUYUBOCTH.

JlaGopaTtopHass paGora «lccremoBaHue 3aKOHOMEPHOCTEH  MOIU(DUKAIIMOHHOU
U3MEHYHUBOCTH. [TocTpoeHre BapuallMOHHOTO psiJia U BApUallMOHHON KPUBOI».

IIpakTuyeckas padora «Myraruu y Apo30¢huibl (Ha TOTOBBIX MUKPOIIpemapaTax ).

Tema 14. I'eneTnka Ye10BeKa

Kapruotun uwenoBeka. MexayHapoaHass NporpaMMa HCCIEIOBaHMS T'€HOMA YeJIOBEKa.
MeToapl n3yueHHUs] TeHETUKU YelloBeKa: TeHealornyeckuii, OJIM3HELOBbIH, [IUTOreHETUYECKHH,
MOMYJISIIUOHHO-CTATUCTUUECKUH, MOJEKYJIsIpHO-reHeThUeckuil. COBpPEMEHHOE OmIpeJeeHNe



TE€HOTHUIIA: [IOJTHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHKE, B TOM 4HCIIe ¢ moMolubko ITIP-
aHanuza. HacnencrBeHnHsle 3a0oneBanys yesnoBeka. ['eHHbIE 1 XpOMOCOMHBIE 00JIE3HU YEIOBEKA.
bonesHu ¢ HacnenCTBEHHOW MNPEApPACIIOIOKEHHOCTbIO. 3HAYEHUE MEAMIMHCKONW TI'E€HETHKU B
NPEJOTBPAILICHUH M JICYEHUM TEHETHYECKHX 3a00JieBaHUN dYenoBeKa. MeIHKO-TeHEeTHYeCKOe
KOHCynbTUpOoBaHue. CTBOJNIOBbIE KIETKH. [IOHATHE «T€HETHUECKOro rpy3a». ITHYECKHE acTIeKThl
UCCIIEZIOBAaHUM B 00J1aCTH peIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckne (hakTOpbl MOBBIIIEHHOW UYYBCTBUTEIBHOCTH YellOBEKa K (PU3HMUECKOMY U
XUMHUYECKOMY 3arpsA3HEHUIO OKpYKalIlew cpeasl. l'eHeTndeckas MpeapacrnoaoKeHHOCTh
YEJIOBEKA K NATOJOTHSM.

JdemoHcTpanuun

Tabmuupr u cxemsl: «Kapuotun uenoBeka», «MeTojbl U3y4eHHsS T€HETUKH YEJIOBEKa,
«['enernueckue 3a0601€BaHUS YEITOBEKaY.

IIpakTyeckas padora «CocTaBlieHNE U aHAIU3 POJOCIOBHOMNY.

Tema 15. Cesiekniusi OpraHu3mMoB

JloMecTukanus M cenekuus. 3apoXkIEeHUE CENeKIMM U JoMecTukauuu. Yuenue H. .
BasusoBa o LleHTpax npoucxokIeHus: 1 MHOrooOpasus KyJabTYpPHBIX pacTeHui. Posb cenexunn
B CO3JaHUM COPTOB pPAacTeHHH U MOpoA KUBOTHbIX. CopT, mnopoaa, IITaMM. 3aKOH
TOMOJIOTUYECKHUX Ps0OB B HacleACTBeHHON u3MeHunBocTd H. M. BaBunosa, ero sHauenue ais
CEJIEKIIMOHHOM paboThI.

MeToab! ceneKInoHHOM paboThl. VIcKycCTBEHHBIN OTOOP: MAacCOBBIM M MHIUBUAYaJIbHBIN.
Dranbl KOMOWHAIIMOHHON CeJICKIMH. VICTbITaHne MPOM3BOAUTENCH MO MOTOMCTBY. OTOOp IO
TEHOTHITY C TOMOIIBIO OLIEHKH (DeHOTUIIAa IOTOMCTBA U OTOOP IO T€HOTUITY C OMOILBIO aHAJIN3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ] CENEKIIMOHHOW paboThl. PanuanuoHHBIA U
XMMHUYECKMH MyTareHe3 Kak HCTOYHUK MyTauuil y KyJbTYpHbIX (OpPM OpraHu3MOB.
Hcnonb30BaHHEe TE€HOMHOTO pEAAaKTUPOBAaHUS M MeToJ0B pekomMOuHaHTHRIX JIHK mns
MOJIy4E€HUS UCXOTHOT'O MaTepurasa Uil CEIeKIHH.

[lonyyenune mnonuruionioB. BayTpuBunoBass rubpuausanusa. bauszkopoacTBeHHOE
CKpelLMBaHKue, WU MHOpUIUHT. HepoacTBeHHOE CKpelIuBaHue, WM ayTOpuauHr. ['eteposuc u
ero mnpuunHbl. Hcnonb3oBanue rereposuca B cenekuuu. OtraanéHHas TUOpUAM3ALIUAL.
[Ipeononenne Oecrionusi MEXBUAOBBIX THOpUAOB. JOCTHMKEHHUS CeNEKUUH pacTeHuidl Hu
XKHUBOTHBIX. «3€1EHAs peGOIOYUL.

CoxpaHeHue M HM3y4EHHE T€HETUYECKUX PECYpPCOB KYIbTYPHBIX PACTEHHH M MX IHUKHX
poauueit Ui CO3AaHusl HOBBIX COPTOB M TMOPUIOB CENbCKOX03IUCTBEHHBIX KYIbTYp. M3yuenue,
coxpanenue u ynpasieHue 2eHemu4ecKuMu pecypcami CeibCKOX03AUCMEEHHbIX U NPOMbICI06bIX
HCUBOMHBIX 8 YENAX VIVUULEHUS CYWEeCMBYIOWUX U CO30aHUS HOBbIX NOPOO, NUHUL U KPOCCO8, 8
MOM Hucjle ¢ NPUMEHEeHUeM COBPEMEHHBIX MEMO008 HAYUHBIX UCCIe008AHUN, NepPed08bIX Uoel U
nepcneKxmueHblx MexHoN02UlL.

JdemoHcTpanuu

Iloptpersr: H. 1. BaBunos, U. B. Muuypum, I'. JI. Kapneuenko, II. II. JIykesuenko, b. JI.
Acraypos, H. bopinoyr, /1. K. bensies.

Tabauubl u cxembl: «L[eHTPBI MPOUCXOKAEHUS U MHOTOOOpa3usl KYJIbTYPHBIX PACTEHHID,
«3aKOH T'OMOJIOTHYECKHUX pSAJOB B HACJEACTBEHHOM HM3MEHUYMBOCTH», «METOIbI CEeNeKIUn»,
«OtnanénHas rubpuauzanusy», «MyTtareses».

Jlaboparopnas padora «lI3ydyeHne copToB KyJIbTYpPHBIX PACTEHUN M MOPOJ JOMALTHUX
KUBOTHBIX).



JlabopaTtopHnasi pa6ora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHUI.

IIpakTuueckas padora «lIpuBuBKa pacTeHui».

IkcKypeust «OCHOBHBIE METOJbl M JOCTH)KEHUS CEJICKLUH PACTEHUH M >KMBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, TUIEMEHHYI0 (epMy, COPTOHMCIIBITATENIbHBIA Y4aCTOK, B TEIUIMYHOE
XO35ICTBO, B J1a0OPAaTOPHUIO arpOYHUBEPCUTETA WIM HAYUYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsS OMOJIOTHUA

OOBeKThl, HCIOJB3yeMble B OHOTEXHOJIOTHMH, — KJIETOYHBIE M TKAHEBBIE KYJBTYpHI,
MUKpPOOPTaHHU3Mbl, HUX XapaKTepUCTHUKA. TpaaullMOHHass OMOTEXHOJOTHs: XjeOoreyeHue,
MIOJTy4eHHEe KUCIIOMOJIOYHBIX IPOJYKTOB, BUHOJenue. Mukpobuonorudeckuii cunres. OObeKTh
MHUKPOOHOIOTHYECKHX TeXHOJIOoruid. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT U BATAMUHOB.

Cozpmanne TEXHONOTMM M MHCTPYMEHTOB  LEJICHANPABICHHOTO  M3MEHEHHS U
KOHCTPYMPOBAHUS T€HOMOB C LIE€JIbIO MOJIY4YEHHUs OPraHU3MOB U MX KOMIIOHEHTOB, COJEpKalINX
HE BCTPEYAIOLIUECS B IPUPOE ONOCUHTETUUECKUE ITYTH.

Knerounas unkeHepus. MeTonbl KyJIbTypbl KIETOK M TKAHEW PAacTEHUN U JKUBOTHBIX.
Kpunobanku. Comaruueckas THOpuAM3aLMsS M COMATHUYECKUH sMOpHorenes. lcmoib3zoBaHue
TalvIOWJIOB B CEIEKUUU pACTeHUH. [lonyuenue MOHOKIOHANbHGIX anmumen. Hcnonvzosanue
MOHOKIOHANbHBIX U NOJUKIOHANbHBIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIUIOAOTBOPEHHUE.
PexoHCTpyKIIMA SHLEKIETOK M KIOHMPOBAHME >KMBOTHBIX. METON TpaHCILIAHTALUU sAaep
KIETOK. Texuonocuu 0300poeneHus, KylbmMueUpO8anus U MUKPOKIOHAIbHO20 PA3ZMHONCEHUs
CeNbCKOXO03AUCMBEHHBIX KYIbMYP.

XpOMOCOMHAsI U T€HHasi MHXeHepHus. VICKyCCTBEHHBI CHUHTE3 T€Ha U KOHCTPYHUPOBAHHUE
pekomOunanTHbIX JIHK. Cozoanue mpamnceennvix opeanusmos. JIOCTHIKEHHUS W TIEPCIICKTHUBBI
XpPOMOCOMHOW ¥ TE€HHOW MH)XEHEpUH. OKOJIOTMYECKHE M DJTHYECKHE TNPOOJIeMbl TE€HHOU
UHXECHEPUH.

Menununckue 6uotexnonoruu. [loctrenomuas nudposas meauimna. [1I[P-nuarnoctuka.
MeTabo0MHBIN aHaN3, TEHOLEHTPUUECKUI aHAIN3 TPOTEOMa YeIOBEKa JIJIsl OUEHKH COCTOSIHUSA
ero 3a0poBbs. Vcmonb3oBaHue CTBOJIOBBIX KJIeTOK. TapretHas Ttepanus paka. 3D-
OMoMH)XKeHepust A pa3paboTKM  (PyHIaMEHTAJIbHBIX OCHOB MEAMLIMHCKUX TEXHOJOTHH,
CO3/IaHMsI KOMIUIEKCHBIX TKaHEH COYeTaHHEeM TEeXHOJOTHMi TPEXMEpPHOro OMONPUHTHHTA U
ckagdosauHra Ui pelieHus 3aa4d NepCcOHAIM3UPOBAHHON MEIUIMHBI.

Co3naHue BEKTOPHBIX BAaKIMH C IEIbI0 OOEcreyeHHs KOMOMHHPOBAHHOM 3alUTHI OT
Bo30ynuteneii OPBU, ycraHoBieHHE MOJEKYISpPHBIX ME€XaHU3MOB (yHKIMoHHpoBaHUs PHK-
COJIepKalllUX BUPYCOB, BBI3bIBAIOIINX 0COOO ONacHbIE 3a00JIeBaHMsI YEJIOBEKA U KUBOTHBIX.

JdemoncTpanuu

Tabmuuel u  cxembl: «/cmonb3oBaHME  MHUKPOOPIaHM3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KierouHnas nHxeHepus», «['eHHas HHKEHEPUs».

JlaGopaTopHas padora «l3ydyeHrne 00bEKTOB OMOTEXHOIOT M.

IIpakTuyeckas padora «lloayuyeHue MOJIOUYHOKHUCIBIX TPOTYKTOBY.

JkcKkypens «bHoTexHOIOrus — BayKHeHIIasi IPOU3BOJUTEIbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO)».



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'N
HA YPOBHE CPEJHET'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBnmuBaeT TpPeOOBAaHHMS K pE3yJbTaTaM OCBOCHHUS OOYyYarOIIMMUCS
MporpaMM CpeIHEro o0IIero 00pa3oBaHus: INYHOCTHBIC, METANPEIMETHBIC U MPEIMETHEIE.

B cTpykType NUYHOCTHBIX Pe3ylIbTaTOB OCBOEHUS MPOTPAMMbl MO OMOJOTHH BbIIEICHBI
CJICAYIOIIME COCTaBISIONIME: OCO3HAaHUE OOYYalOUIMMHUCS  POCCHUUCKOM  Tpa)xaaHCKON
HUJICHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSATEIIBHOCTH W CaMOOIPEEIICHHUIO,
Haiuyue momusayuu K OOYYECHUIO OWOJOTHH, YeleHanpasieHHoe pazeumiue BHYTPEHHHUX
yOEXKIEHU JIMYHOCTH HAa OCHOBE KJIIOUEBBIX IIEHHOCTEH W MCTOPUYECCKUX TPATUIUN PA3BUTHUS
OMOJIOTHYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb O0YYAIONTUXCS PYKOBOJCTBOBATHCS B
CBOEH  JICSATENBHOCTH  LIEHHOCTHO-CMBICIIOBBIMM  YCTAHOBKaMH, MPUCYIIUMU  CHUCTEME
OMOJIOTHYECKOTO  00pa3oBaHUsA, HaAIuyue NPABOCO3HAHUS  DKOJOTUYECKOHW  KYJIBTYPBHI,
CHOCOOHOCMU cMAasUmMsb NEIN U CTPOUTH )KU3HEHHBIE MJIaHbL.

JIM9HOCTHBIE PE3yabTaThl OCBOCHHUS MPOTPAMMBI 10 OHOJIOTHH JOCTHUTAIOTCS B CIHHCTBE
y4eOHON M BOCHHUTATEIBHOW JEATEILHOCTH B COOTBETCTBHHM C TPAJAMIIMOHHBIMHU POCCHUHCKUMH
COIIMOKYJBbTYPHBIMU, HICTOPUUECKUMH U JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMM, IPUHATHIMHU B
o0mIecTBe TpaBWJIAaMU W HOPMaMHd TOBEACHHS M CIOCOOCTBYIOT MpOIECCaM CaMOITO3HAHUS,
CaMOBOCIIMTAHMSI U CaMOPa3BUTHS, Pa3BUTHUS BHYTPEHHEUW MO3UIMHU JIMYHOCTH, MAaTPUOTU3MA U
YBaXEHUSI K 3aKOHY W IPABONOPSJIKY, YEJIOBEKY TpyAa M CTapllieMy MOKOJIEHHIO, B3aUMHOI'O
yBaXEHUS, OEpeKHOT0  OTHONICHUS K  KYJbTYPHOMY  HACIEOUI0 W TPAJAHIHAM
MHOTOHallMOHAJIBHOTO Hapoza Poccuiickon denepannu, NpUpoOae U OKPYKAIOLIEH Cpere.

JInyHOCTHBIE pe3yabTaThl OCBOCHUS Y4eOHOro npeamera «buosorus» M0JKHBI OTpaxaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYalOIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH
MO3ULMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPUEHTAlWW, TMO3UTHUBHBIX BHYTPEHHUX
yOEXKJIeHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM I[EHHOCTSIM  POCCHUHCKOro  0O0IIecTBa,
paclIMpeHne KU3HEHHOTO OMbITa M ONbITa ACATEIBHOCTH B MPOLECCE peaau3ali OCHOBHBIX
HaIpaBJI€HUH BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE€ B YaCTHU:

1) rpaskIaHCKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM TMO3MIIMK  OOYdYaroOIIeTocs KakK aKTHBHOTO |
OTBETCTBEHHOTO YJICHA POCCHIICKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, YBAXKCHHE 3aKOHA U
MIPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOUM TBOPUYECKOH NEATEIHHOCTH MPHU CO3JIaHUU YICOHBIX MPOCKTOB,
penieHnr yueOHBIX 1 TTO3HABATEIIBHBIX 33714, BHITOJTHEHUH OMOJIOTHYECKHUX AKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO MO0 OTHOIICHHIO K SBICHUSM
COBPEMEHHOM KHU3HH U OOBACHATH €&;

YMEHUE YYWUTHIBAaTh B  CBOMX JCHCTBHUSAX HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJIEH ¢ pasHBIMU yOEXKIEHUSIMHU, KyIbTYPHBIMU IIEHHOCTSIMU U COIUATBHBIM
MOJIOYKEHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMPOIECCE COBMECTHOTO BBIMOJIHEHHS YYEOHBIX,
MO3HABATEJIBHBIX U MCCJEJO0BATENIbCKUX 3a/1ad, YBAXKUTEIBHOTO OTHOIICHHS K MHEHHIO
OTITIOHEHTOB TIPU 00CYKICHUH CTIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COACPIKAHNS,

TOTOBHOCTb K TYMaHUTapHOW U BOJIOHTEPCKOU N€ATEIbHOCTH;



2) NIaTPHOTHYECKOr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUNCKON TPAKIAHCKON MACHTUIHOCTH, MATPUOTH3MA, YBAKCHUS K
CBOEMY HApoAy, YyBCTBa OTBETCTBEHHOCTH Iepe] PonuMHOMN, ropmoctu 3a CBOM Kpaid, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYPY, IIPOLJIOE U HACTOSALLEE MHOIOHALIMOHAILHOIO Hapoaa Poccuy;

IIEHHOCTHOE OTHOIICHHWE K TPHUPOJHOMY HACICAUI0 W TAMSATHUKAM TIPUPOJIBI,
JOCTH>KEeHHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OLIEHWBATh BKJAJ POCCHHACKHX YYEHBIX B CTAHOBJICHHE U Pa3BHUTHE
OMOJIOTHH, TOHUMAHUSI 3HAYEHUSI OMOJIOTUH B TIO3HAHUY 3aKOHOB MPUPOIBI, B )KH3HU YEJIOBEKA U
COBPEMEHHOT0 00IIIeCTBa;

ujeitHas yoe:xxIEHHOCTh, TOTOBHOCTH K CITY’KE€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHUE AYXOBHBIX IEHHOCTEW POCCUIICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHHBATH CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B TOCTPOCHHE YCTOMYUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM pOAMUTENSIM, CO3JAaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATUSA IIEHHOCTEH CEMEHHOW >KM3HU B COOTBETCTBUU C TPATUIUSIMH HapOI0B
Poccuu;

4) 3¢TeTH4eCKOro BOCIMTAHUS:

ACTETHUYECKOE OTHOUICHHE K MUPY, BKJIIOYAsl ICTETUKY ObITA, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAHUE SMOITMOHAIBHOTO BO3ACHCTBUS KUBON MPUPOIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CAMOBBIPAXEHUIO B PAa3HbIX BUAAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH
KadyecTBa TBOPUYECKOU JTUUYHOCTH;

5) ¢wusuyeckoro BoCHUTAHHWS, (POPMHUPOBAHUAA KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOI0 0J1IAr OOy YHS:

MMOHMMAaHKE W peau3allis 30pOBOr0 U 0E30MacCHOr0 00pasa KU3HU (3A0POBOE MHUTAHUE,
coOJIIoieHHEe TUTHEHUYECKUX MPaBWII U HOPM, cOAIaHCUPOBAHHBIN PEKUM 3aHATHI M OTIbIXA,
perymspHas (Qu3uyeckass AaKTHUBHOCTh), OEpEeKHOro, OTBETCTBEHHOTO M KOMIIETECHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHYECKOMY 3]I0POBEIO;

MOHMMAaHME LEHHOCTH TMPAaBWJI WHAMBUAYAJIBHOTO M KOJUIEKTMBHOIO 0€30macHOro
MOBEJICHUS B CUTYallUsIX, YIPOKAIOIIKX 3JOPOBbIO U KU3HU JIIOACH;

OCO3HAHUE TIOCJIEICTBUI M HENMPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHHS aJIKOTOJS,
HapKOTUKOB, KypeHHs);

6) TPy10BOr0 BOCIMTAHUA:

TFOTOBHOCTB K TPYAY, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYAOTO0HE;

TOTOBHOCTb K aKTUBHOM JA€SATEIbHOCTH TEXHOJIOIMYECKON U COLIMAIIbHON HAIIPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMONHITH  TaKYHO
NEeATEIbHOCTD;

HMHTEpEC K pa3iuuHbIM cdepaM MpodecCHOHAIBHON AEsITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHEIN BEIOOpP OynyIiel mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC JKU3HCHHBIC IIIAHbI;

TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHMIO U CaMOOOpPa30BaHUIO Ha MPOTSHKEHUHM BCE
KU3HU;

7) 3K0JIOrHYeCKOro BOCIIMTAHUS:



9KOJIOTHYECKHU IIesieco00pa3HOe OTHOIIEHHE K MPUPOJIe KaK UCTOYHUKY KU3HHU Ha 3emile,
OCHOBE €€ CYIIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYJbTYphl: MPUOOPETEHUE ONbITA IUIAHUPOBAHUS
IIOCTYIIKOB ¥ OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUN AJI1 OKPY>KaIOILEN Cpeibl;

OCO3HaHKE IN00aJbHOr0 XapaKTepa dKOJOrMUeCKUX Mpo0ieM U MMyTel UX perieHus;

CIIOCOOHOCTH UCMOJIB30BaTh MpUOOpETaeMble MPU U3YYCHUHU OMOJIOTUU 3HAHUS U YMEHUS
IPU PEUICHUU TNPOOJIEM, CBSA3aHHBIX C PAIMOHAIBHBIM IPUPOAOINOIB30BAHUEM (COONIIOCHHE
MpaBWJI TOBEJICHUSI B MPUPOJE, HANPABIECHHBIX HAa COXPAHEHHE PABHOBECUS B JKOCHUCTEMaX,
OXpaHy BUJIOB, dKOCHCTEM, Ouochepsl);

AKTUBHOE HEIPUATUE JECHUCTBUM, NMPUHOCIAIIMX BPEL OKPYXKAlOLEeld NPUPOJHOU cpele,
yYMEHHE MPOTHO3UPOBATH HEOJIATONPHUATHBIE IKOJIOTUYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX
JEUCTBUN U NIPENOTBPALLATD UX;

HaJM4ue pPa3BUTOrO HKOJIOIMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOM KyJIbTYpbI, OIIbITA
JEATEIbHOCTH  SKOJOTMYECKOW HAaNpPaBJIEHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCS HMH B
[I03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOW ITPAKTUKE, T'OTOBHOCTU K YYACTHIO B
MPAKTUYECKOU NEeATETbHOCTH SKOJIOTMYECKON HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOr0 O3HAHMS:

c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAayKd M  OOIIECTBEHHOM TMpaKTUKH, OCHOBAHHOTO HAa JUAJIOTe€ KYIbTYp,
CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE A3BIKOBOM M UNTATEJIbCKON KYJIBTYpPbI KaK CPEACTBA B3aUMOICHCTBUS
MEXKIY JIFOJIbMU U ITIO3HAHUS MUPA;

MOHMMaHHUEe Crenu(UKH OWOIOTHM KaK HAayKH, OCO3HaHUsA €€ poiau B (OPMHUPOBAHUU
PalMOHAIBLHOIO0 HAYYHOI'O MBILIUIEHHUS, CO3/IaHNHU 1IEJIOCTHOTO MPEACTaBICHUS 00 OKpY’KaroleM
MHpEe KaKk O €JMHCTBE TMPUPOJIbL, 4YeJOBEKa M OOIIecTBa, B [O3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHuH MpobieM COXpaHEeHUs! IPUPOJIHOTO PaBHOBECHS;

yOexk1EHHOCTh B 3HAYMMOCTU OMOJIOTUU JJIi COBPEMEHHON LMBWJIM3ALMU: 00eCTIeUeHuUs
HOBOTO YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTh pecypcHble MpoOIeMbl Pa3BUTHS YEIOBEUECTBA, MOKUCKA MYyTEH BBIXOAA U3 TI00ATBHBIX
9KOJIOTHUYECKUX Mpo0sieM M o0ecrieueHus rnepexoaa K yCTOH4MBOMY Pa3BUTHUIO, PAllHOHATIBHOMY
HCIIOJIb30BAaHUIO MIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TIOJTYYCHUU OMOJIIOTMYECKHX 3HAHUH B IIEJISX MOBBIMICHUS OOIIeH
KYJIbTYpbI, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, KaK COCTaBHOM dYacTH (YHKIIMOHAIBHON
IPaMOTHOCTH 00ydaroumxcs, GopMupyemMoit pu U3y4eHuu OMOJIOTHH;

MMOHMMAHHUE CYIIHOCTH METO/OB II03HAHUS, HUCIOJb3YEMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIONIb30BAaTh TOJyyaeMble 3HAHUA MJIi aHalu3a M OOBSCHEHUS SIBJICHUMN
OKPYKAIOIIETO MHUpPAa M NPOUCXOASIIMX B HEM M3MEHEHUH, yMEHHE JelaTh 00OCHOBaHHbBIE
3aKJIIOYEHHS HA OCHOBE HAayuHbIX ()aKTOB M MMEIOIIMXCS JAHHBIX C LEJIbI0 IOJyYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIFHO HCIOJIB30BaTh OWOJIOTHYECKHE 3HAHUS ISl PeIICHUs
po0JIeM B peasIbHbIX KU3HEHHBIX CUTYAIUsIX;

OCO3HAaHHE LIEHHOCTH HAy4YHOU JEATENBHOCTH, TOTOBHOCTH OCYILECTBIATH NMPOEKTHYIO U
HCCJIEI0BATENIbCKYIO AESITEIbHOCTh NHANBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENPEpPHIBHOMY OOpa3oBaHUI0 M caMOOOpa3oBaHHIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUU 1O OWOIOTMM B COOTBETCTBUU C >KU3HCHHBIMU
MOTPeOHOCTSAMHU.



METANPEAMETHBIE PE3YJIBTATbHI

MeTtanpenmeTHble pe3ylbTaThl OCBOEHHUSI ydeOHOro mpeamera «buonorus» BKIIOYAIOT:
3HaUUMBIC JUISI  (OPMHPOBAHUS MHPOBO33PEHHS  OOYYAIOIIMXCS  MEXIUCIUIUTMHAPHBIC
(MEXIIpeIMETHBIC) OOIIEHAYIHBIC TIOHATHS, OTPAXKAIOIIHE [IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa
U crienn(UKy METO/I0B IMMO3HAHUSA, UCTIONIb3yEeMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs,
SIBJICHUE, MPOIIECC, CUCTeMa, HAaydHbIH (akT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIICOBaHKMEe, HAOIIOJCHUE, M3MEPEHUE, SKCIICPUMEHT H JIPYTHE); YHHBEpCAIbHBIC
yueOHbIe JeHCTBUS (MO3HABaTeIbHbIC, KOMMYHUKATUBHBIC, PETyISTHUBHBIC), 00ECIeUNBAIOIINE
(dhopMupoBaHre (QyHKIIMOHAIBHON TPAMOTHOCTH U COIMALHOW KOMIIETCHIIMH OOYYaroIIuXCs;
CIIOCOOHOCTH oOyuaronmxcs HCIIOJIb30BaTh OCBOEHHBIE MEXIUCUUTUTMHAPHBIE,
MHPOBO33PEHUYECKHUE 3HAHUS W YHUBEpCAIbHbIE Y4eOHBbIC ICHCTBUS B IO3HABATEIHHOW U
COLIMAJIBHON ITPAKTHKE.

B pesynbrare wusyueHuss OHONOTMM Ha YpOBHE CcpeAHero oO0miero oOpa3oBaHUS Y
oOyuatomerocss 6ynyr chopMupoBaHBI MO3HABATEIbHBIC YHUBEPCAIbHBIC y4eOHBIC NEUCTBUSA,
KOMMYHHKATHBHBIC YHUBEPCAJbHBIC YYCOHBIC JICWCTBUS, PETYISATUBHBIC YHHBEpPCAJIbHBIC
yueOHbIe AeMCTBUSI, COBMECTHAS IEATEIBHOCTD.

MeTtanpeaMeTHble pe3yabTaThl OCBOCHHS IMPOTPaMMBI CPEIHEro o0Iero oOpa3oBaHUS
JTOJIKHBI OTPAXKATh:

OBiageHne YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a30BbI€ JIOTHYECKHE AeiiCTBUS:

CaMOCTOSITENIbHO (pOpMyNnHpOBaTh U AaKTyaJU3UpOBaTh MpodiieMy, paccMaTpuBaTh &
BCECTOPOHHE;

WCIIOJIb30BaTh TP OCBOCHUM 3HAHWW TNPUEMBI JIOTHYECKOTO MBIIUICHUS (aHAIH3a,
CHUHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHMs), PAaCKpbIBaTh CMBICT OHOJIOTHYECKHUX
MOHATH (BBIIETATH HX XapaKTEepPHbIE MPU3HAKH, YCTAHABINBATE CBSA3H C JPYTUMU MOHITHIMH);

OTIPE/ACIIATh IEIH JIeATEIBbHOCTH, 3aJaBas TapaMeTpPhl U KPUTCPUU HUX JIOCTHIKEHUS,
COOTHOCHUTH PE3yJIbTaThl IEATEIbHOCTHU C MOCTABICHHBIMH LIENSMU;

WCIIOJIb30BaTh OHMOJIOTHMYECKHE TOHITHS ISl OOBSICHEHHUS (DaKTOB W SIBICHUW IKHBOU
MIPUPOJIBI;

CTPOUTHh JIOTUYECKUE pacCyKAeHHs (MHIYKTHBHBIC, JACAYKTUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPUBAEMBIX SIBIICHUSAX, (DOPMYIHPOBATH
BBIBOJIbI U 3aKJTIOUYEHHS;

MPUMEHSITh CXEMHO-MOJICIbHBIE CPEJCTBA IIJISl MPEACTABICHUS CYIIECTBEHHBIX CBS3EH W
OTHOIIIEHUH B M3Yy4aeMbIX OMOJOTHYECKHX OOBEKTaX, a TaKkKe MPOTUBOPEUHIl pPa3HOTro poja,
BBISIBJICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThIBaTh IUIAH PEUICHUS MTPOOJIEMBI C YUETOM aHAIN3a UMEIOIINXCS MaTepUATbHBIX
Y HEMaTepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B AESITENbHOCTb, OIEHUBATH COOTBETCTBHE PE3YJIbTATOB IENSIM,
OIICHUBATH PUCKU MOCIICICTBUN ACSITEILHOCTH;

KOOPJIUHUPOBATh M BBINOJIHATH, PAa0OTy B YCIOBHUSIX pPEalbHOTO, BHPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICCTBHUS:



BIIAJICTh HAaBBIKAMH Y4eOHO-HCCIIEIOBATENCKON M MPOEKTHOM AESITeIbHOCTH, HaBBIKAMHU
paspenieHus IpodJieM, CIIOCOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOSITEIIEHOMY ITOUCKY METOJIOB
pelIeHMs MPaKTHYECKUX 3aj1a4, IPUMEHEHHIO Pa3IMYHbIX METO0B TO3HAHUS;

WCIIOJIb30BaTh PA3JMYHBIC BHUABI JCATEILHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO M MPUMEHEHHUIO B yUEOHBIX CHUTYAIMsIX, B TOM YHCJE TIPU
CO3JIaHUH YYEOHBIX M COIMAIBHBIX TIPOCKTOB;

(hopMUpOBaTh HAYYHBIA THUI MBIIUIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHEH, KIFOYEBBIMU
TTOHSTHSIMA B METOJIaMU;

CTaBUTh M (OPMYJIMPOBATH COOCTBEHHBIC 3aJaud B 00pa30BaTCIbHOW IEATCIBLHOCTH W
KU3HEHHBIX CUTYAIIHSIX;

BBISIBIISITh  TIPUYMHHO-CIICACTBEHHBIC CBSI3W M aKTyaJ M3HpOBATh 3ajady, BBIIBUTATH
TUMNOTE3y €€ pelIeHHs, HaXOAUTh AapryMEHTBhl JUIsl JI0Ka3aTelbCTBA CBOMX YTBEPKICHUIA,
3a/1aBaTh apaMeTpbl U KPUTCPUH PEIICHHS,

aHAJM3UPOBATh IMOJNYYCHHBIC B XOJ€ PCIICHHS 3aJauyd pPe3yJbTaTbl, KPUTHUECKU
OIICHUBAThH UX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAIIHSIM, OIICHHUBAThH MPHUOOPETEHHBIH OIIBIT;

OCYILECTBIISITh IICJICHANIPABICHHBIN IMOUCK IMEPEHOCa CPEICTB U CHOCOOOB JCHCTBUS B
npodecCHOHANBHYIO Cpeny;

yMETh TEPEHOCHTHh 3HAHWS B  TO3HABATEIBHYID W  MPAKTHYECKYHO  00JacTH
KHU3HEICATEIILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCcTeH;

BBIJIBUTATh HOBBIC HJCH, MpeJiaraTh OPUTHHAIBHBIC TOJXOAbl M PEIICHHS, CTaBUTh
MpOoOJIeMBI U 33/1a4H, TOMYCKAIOIIUE AIbTEPHATUBHEIC PEIICHHUS.

3) pa6ora ¢ nndopmanueii:

OPUCHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX HHMOpMAIUH (TEKCTe Y4eOHOTrOo MocoOws,
HAyYHO-TIOMYJISIPHOM JUTEepaType, OMOIIOTHYECKUX CIOBAPSX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax maHHBIX, B MHTEepHETE), aHAIM3UPOBATh WHQPOPMAIUIO Pa3IUIHBIX BUIOB U (opm
MIPECTABIICHHS, KPUTUICCKH OIICHUBATh €€ JIOCTOBEPHOCTh M HEIPOTHBOPECYHBOCTD;

(dhopMynupoBaTh 3ampoChl W TMPHUMEHITH pa3IUYHbIE METOABl MPH IOUCKE U OTOOpe
OMOJIOTHYECKON HH(pOPMAIIHH, HEOOXOIUMOM JIJIsi BRITIOJIHEHHSI YICOHBIX 3a/1a4;

MPUOOpPETaTh OMBIT HCHOIB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIBTYPY aKTUBHOTO MICIIOTH30BAHUS PA3IMIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMpAaTh ONTHMAIbHYIO (OpMY TIPEACTaBICHUS OUOIOTHYECKOM
nHpopmanuu (cxeMbl, rpaduKu, TUarpaMMBbl, TAOIUIBI, PUCYHKHU U IPYTOe);

HCIIOJIb30BaTh HAYYHBIN $3BIK B KadecTBE CpeACTBA IMpH paboTe ¢ OMOJOruuecKon
nHpOpMaIMEH: TPUMEHITh XUMHYECKHE, (PU3MUECKUE M MAaTeMaTHYCCKUE 3HAKH M CHUMBOJIBI,
dbopMynbl, abOpeBHAaTypy, HOMEHKJIATYPY, HCIONB30BaTh M MPEOOPa30BBIBATH 3HAKOBO-
CUMBOJIMYCCKUE CPECTBA HATIISTHOCTH;

BJa/IeTh HAaBBIKAMHU pACMO3HaBaHUS U 3amUThl HUHOpManmu, WHHOPMALUOHHON
0€30MaCHOCTH JTUIHOCTH.

OByaeHNe YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMHU 1€ CTBUSIMH:

1) obmenne:

OCYIIECTBIISITh KOMMYHUKAIIMA BO BCEX cepax >KU3HH, aKTHBHO y4aCTBOBATH B JIMAJIOTE
WIH JIUCKYCCHHU TI0 CYIIECTBY OOCYXJaeMOH TeMbl (YMEHHE 3a/iaBaTh BOIPOCHI, BHICKAa3bIBATh
CYXKJCHHSI OTHOCHTENFHO BBIMOJTHEHHUS TpeIaraeMoil 3aJaud, YYUTHIBATb HMHTEPECHl H
COTJIACOBAHHOCTH MO3UIIUH IPYTrUX YIACTHUKOB JHAJIOTA WIH JUCKYCCHH);



pacrmo3HaBaTh HeBepOaJlbHBIE CpelcTBa OOIIEHHS, MOHUMATh 3HAUYEHHUE COLUAIBHBIX
3HAKOB, MPEATNIOCHUIOK BOSHUKHOBEHUSI KOH(DIIUKTHBIX CUTYAllUH, yMETh CMATYaTh KOH(JIUKTHI U
BECTH IEPErOBOPHI;

BIAJICTh PA3IMYHBIMU CHIOcOOaMu OOIICHHS W B3aWMOJCUCTBUSA, MOHUMATh HaMEPEHHs
JIPYTUX JIIOJIEH, TPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECeTHUKY U B KOPPEKTHOH (Gopme
(hopMyIHpOBaTh CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOUYKY 3pPEHHUS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMeCTHAasl 1eATeJIbHOCTD:

MMOHUMATh W UCTOJIh30BaTh MPEUMYIIECTBA KOMaHJIHONH W WHIUBUAYATbHONH pabOTHI Tpu
penieHnn OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MTPUMEHEHHUS TPYITIOBBIX
(hopM B3aMMOJIEHCTBYS PU pELICHUH Y4eOHO 3a1a4u;

BBIOMpATh TEMATHKY M METOJbl COBMECTHBIX JCHCTBHHA C y4ETOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)KJI0T0 4IeHa KOJUIEKTHBA;

MPUHUMATh LEJIU COBMECTHON JESTENbHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JNEUCTBUA MO €€ NOCTHMKEHHIO: COCTAaBIATh IJIaH AEWCTBHM, PaCIpPENesaTh POJH C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYXJaTh pe3yIbTaTbl COBMECTHOI pabOTHI;

OIICHMBATh Ka4eCTBO CBOETO BKJIaJa U KaXKIOTO YYaCTHHKA KOMAaH/bl B OOIIUI pe3ynbTaT
10 pa3paboTaHHBIM KPUTEPUSIM;

MpeJiaraT HOBBIE IMPOEKTHI, OLIEHUBATh UAEU C MO3ULIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETHUYECKOE TIOBEJIEHHWE B PA3IMYHBIX CUTYalUAX,
MIPOSIBIISATH TBOPUYECTBO M BOOOpaKEHHE, OBITH MHUIIMATHBHBIM.

OBjajieHHe YHUBEPCAJIbHBIMU PEryJIATHBHBIMHU AeCTBUAMM:

1) camoopranu3anms:

WCIIONIb30BaTh OMOJIOTMYECKHE 3HAHUS JJIs BBISBICHUS TPOOJIEM W WX pEIIeHUs B
YKU3HCHHBIX M YUYECOHBIX CUTYaIMSIX;

BbIOMpaTh HA OCHOBE OMOJOTHYECKHX 3HAHUI 11€JIeBble M CMBICIIOBBIE YCTAHOBKH B CBOHMX
JNEUCTBUAX MU IMOCTYIKax IO OTHOLIEHUIO K JKUBOM NPUPOJE, CBOEMY 3I0POBBIO U 310POBBIO
OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATEIBHYIO JESATEIBHOCTD, BBIBISATH MPOOJIEMBI,
CTaBUTh H (OPMYITHPOBATH COOCTBEHHBIC 33/Jlaud B OOPa30BATEILHOW JIEATEIHHOCTH H
KU3HEHHBIX CUTYalHsIX;

CaMOCTOSITENIbHO COCTABJISATH IJIaH PELICHUs MPOOJIEMBI C YUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEITOYTEHU;

JTaBaTh OLIEHKY HOBBIM CHUTYAIIHSIM;

pacHmpsTh paMKH y9eOHOTO MPEAMETa HAa OCHOBE JIMYHBIX MTPEATIOYTCHU;

JieNaTh OCO3HAHHBIM BHIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OILICHUBATh MIPHUOOPETEHHBIIA OTIBIT;

cHocoO0CTBOBATH (HPOPMUPOBAHMIO M TIPOSIBICHHUIO MIMPOKOM 3PYIUIIMU B PAa3HBIX 007aCTsIX
3HaHUH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIBTYPHBIH YPOBEHD.

2) CaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATECILHOCTH, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISM;



BJIa/I€Th HABBIKAMHU TO3HABATENILHON pedIeKCUN KaK OCO3HAHUS COBEpILIAeMbIX JeHCTBUI
Y MBICIMTEIBHBIX MPOIECCOB, HX PE3YJIbTaTOB U OCHOBAHHI, HCIIOIB30BATh PUEMBI pedIeKCHn
U1 OLIEHKU CUTYyalluH, BbIOOpa BEPHOT'O PEILEHMS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKECHHUIO;
IIPUHUMATh MOTUBBI U ApTYMEHTBI JPYIUX IPH aHAIN3€E PE3yJIbTaTOB JEATEIBHOCTH;
3) npuHsATHE Ce0s U APYTrUX:
MIPUHUMATD ce0s1, IOHUMAasi CBOU HEAOCTAaTKU U JOCTOMHCTBA;
MIPUHUMATh MOTUBBI U ApTYMEHTBI APYIUX MPU aHATIU3€ PE3YJIBTATOB JEATEIBHOCTH;
IIPU3HABATh CBOE MPABO U MPABO JPYTrUX Ha OMINOKY;
pa3BUBaATh CIIOCOOHOCTh MOHUMATh MU C TIO3ULIUH IPYTOTO YEJIOBEKa.
HNPEIMETHBIE PE3YJIBTATHI

[IpenMeTHBbIC pe3yabTaThl OCBOSHUS COJEpKaHUs ydeOHOTOo mpenmera «buonorus» Ha
yriayOJIEHHOM ypOBHE OPUEHTHPOBAHBI Ha o0ecrieueHrne npouiibHOro 00ydeHus: 00yJaromuxcs
Oouonornu. OHM BKIIOYAIOT: creuupuUecKrue il OHOJIOTMM Hay4HbIe 3HAHUS, YMEHUS U
crocoObl JEHCTBHM 1O OCBOEHHIO, WHTEpHpETalud M NpeoOpa3OBaHUIO 3HAHWM, BH/IbI
JESATENBHOCTH MO TOJYyYEHUIO HOBBIX 3HAHUM M HUX MPUMEHEHHMIO B Pa3WYHBIX Y4EOHBIX, a
TaK)K€ B PEATbHBIX JKU3HEHHBIX cUTyanusx. [IpeameTHbie pe3ynbTaThl IPEACTABICHBI IO TOJIaM
W3YYCHHUS.

[IpenMeTrHbie pe3ynbTaThl OCBOCHHUs y4yeOHOro mnpeamera «buonorus» B 10 Knacce
JOJKHBI OTPaXkaTh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(hOpMUPOBaHUM E€CTECTBEHHO-HAYYHOW KAapTHUHBI MHUpA, B TO3HAHUHM 3aKOHOB NPUPOILI U
pelieHny npobiieM paloHaIbHOIO IPUPOIOTIOIB30BaHUS, O BKIIAJE€ POCCUMCKUX U 3apYOEKHBIX
yU€HBIX B pa3BUTHE OUOJIOTUH;

BIIQJICHHE CUCTEMOW OMOJIOTHMYECKHX 3HAHHM, KOTOpas BKIIOYAET: OCHOBOMOJATarollne
OMOJIOTUYECKHEe TEPMHHBI W TIOHATHS (JKU3Hb, KJIETKA, OpPTaHW3M, METa0OJU3M, TOMEOCTa3,
caMOperyIsius, CaMOBOCIIPOU3BECHIE, HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT M Pa3BUTHE),
ouonornueckue Teopun (kimerounas Tteopuss T. IlIBanna, M. Illneiinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HaciencTBeHHocTn T. Moprana), yuenus (H. M. BaBmioBa — o mieHTpax
MHOT000pa3usi U MPOUCXOKICHUS KYJIbTYPHBIX PACTCHHIi), 3aKOHBI (€AMHOOOpa3usi TOTOMKOB
MIEPBOr0 MOKOJIEHUS, PaCIIEIUIEHUS, YUCTOTHI FaMeT, HE3aBUCUMOT0 HacienoBanus I'. Mennens,
TOMOJIOTHUECKUX PSAIOB B HAcleACTBeHHONW wu3MeHunBocth H. WM. BaBuioBa), mpUHIUIIBI
(KOMIIIEMEHTapHOCTH);

BJIaJICHWE OCHOBHBIMH METOJaMH HAyYHOTO MMO3HAHUS, UCIOJIb3yeMbIX B OHMOJIOTHYECKUX
HCCIEeIOBAaHUSX KUBBIX 00BEKTOB (OMHCAHNE, U3MEPEHHE, HAOII0IEHUE, SKCTIEPUMEHT);

YMEHUE BBIICNATH CYIIECTBEHHBIE NMPHU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U IYKAPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucie OakTepuid, rpuOoB, pacTeHUH,
YKUBOTHBIX U Y€JIOBEKA, CTPOCHUSI OPraHOB U CUCTEM OPTraHOB PACTEHUM, KUBOTHBIX, YEJIOBEKA,
MPOIIECCOB  KU3HEAEITEIIbHOCTH, MPOTEKAIOMIUX B OpraHu3Max pACTCHHUH, XKHUBOTHBIX U
YeJI0BeKa, OMOJIOTHYECKUX MPOIIECCOB: 0OMEHa BEMIeCTB (MeTa00IM3M), TIPEBPAICHHS SHEPTHH,
Opo>keHus, aBTOTPOGHOTO U TeTepOoTPO(HOTrO TUMOB NMHUTAHUSA, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, Mel03a, raMeToreHe3a, YMOprUoreHe3a, NoCTIMOPHUOHAIBHOIO PA3BUTHSI, PA3MHOKEHUS,
WHAMBUAYAIbHOTO Pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJCHCTBHS TI'€HOB, IeTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;



YMEHHE YCTaHABIUBATh B3aWMOCBSI3M MEXAY OPTaHOWJAMH KIETKH M HUX (YHKIHSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEeW U UX (QYHKIUSAMU, MEX]y OpraHaMU U CUCTEMaMU OPTaHOB Y
pacTeHHii, >KMBOTHBIX M 4YeJOBEKa U UX QYHKIHUSIMH, MEXIYy CHUCTEMaMH OpPraHOB M UX
(GyHKIMSAMHE, MEXIy dTallaMd OOMEHa BEIECTB, dTallaMy KJIETOYHOTO IMKJIA M KU3HEHHBIX
LUKJIOB OPraHu3MOB, JTalaMH SMOPHUOHAIIBHOTO pa3BUTHS, TE€HOTUIIOM U (PEHOTHUIIOM,
(dheHoTumnom u GakTopaMu cpeabl OOUTAHMS;

YMEHME BBIABIATH OTIMYUTENbHBIE NMPU3HAKH JKUBBIX CHUCTEM, B TOM 4YHCIE PACTEHH,
KUBOTHBIX U YEJIOBEKa;

YMEHHE UCIOIb30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIIOTHIO U
CHUMBOJIMKY JIJISl JOKA3aTEJIbCTBA POACTBA OPTaHU3MOB Pa3HbIX CUCTEMATUUECKUX TPy,

YMEHHME pelaTh OHOJIOTUYECKHE 3aJjaud, BBIABIATH MPUUMHHO-CIEIACTBEHHBIE CBS3H
MEXJy HCCIENyeMbIMH OHOJIOTHYECKUMHU NpOIeCCaMU M SBICHHUSIMM, JAeNaTh BBIBOIABI U
MIPOrHO3bl HA OCHOBAHUHM IOJIYYE€HHBIX PE3YyJbTaTOB;

YMEHHE BBIMOJHATH J1a00OpaTopHble M MpakTHUYecKue padoThl, cOOMIOAATh IMpaBUia MpH
paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHME BBIIBUraTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTAIbHBIMU CpEACTBAMH,
dhopMynupys Leiab UCCIeA0BaHNS, aHAIM3UPOBATD MTOJIYYCHHBIE PE3YNIbTAThl U JeJIaTh BBIBOIBI,

YMEHHUE y4acTBOBaTh B Yy4eOHO-HMCCIENOBATEIbCKONH paboTe 1Mo OMOJIOTHH, 3KOJIOTUU U
MEJUIMHE, TPOBOJAMMOI Ha 0a3e MIKOJIbHBIX Hay4YHBIX OOIIECTB, W MYOJUYHO MPEACTABIATH
MOJTy4YEeHHBIE PE3Y/IbTAaThl HA YUEHUUECKUX KOH(PEPEHIUX;

YMEHHUE OIICHUBATh OJTHYECKHE AaCMEKThl COBPEMEHHBIX HCCIIEJIOBaHUH B 001acTH
OMOJOTUM U MEOUIMHBI (KIOHUPOBAHUE, MCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAIPaBICHHOE
M3MEHEHHE TeHOMA U CO3/JaHHe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BBIOOP OyayIel mpoecCHOHATBHON ACITSIIEHOCTH B
oOnacTu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEJILCKOTO X0341CTBa, MUIIEBON
MIPOMBIIIJICHHOCTH, YIIyOJATh TO3HABaTENbHBIA HMHTEPEC, HAIMpPaBICHHBI HAa OCO3HAHHBIN
BBEIOOP COOTBETCTBYIOIICH TPOPECCHU M TPOJODKCHHE OHMOJIOTHYECKOTO O0pa3oBaHUS B
OpraHHu3aIUsaX CpeHero MpodeccnoHaIbHOTO U BhICIIEr0 00pa3oBaHUs.

[IpenmeTHble pe3ynabTaThl OCBOeHHMA YyueOHoro mnpenmera «buonorusi» B 11 Knacce
JTOJI’KHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE U POJU OMOJIOTMH B CUCTEME €CTECTBEHHBIX HAYK, B
(OpMHPOBAaHUN COBPEMEHHOW E€CTECTBEHHO-HAyYHOW KapTUHBI MHUpA, B IMO3HAHMU 3aKOHOB
MPUPOJBI U PEUICHUH IKOJIOTUYECKUX MPOOJIeM YeIOBEYEeCTBa, a TAKXKE B PEIICHUU BOIMPOCOB
palMoOHANBHOTO TMPUPOIONOIb30BaHUS, U B (OPMUPOBAHMU IIEHHOCTHOTO OTHOLICHHS K
MpUpojie, OOIIECTBY, YEIOBEKY, O BKJIAJE€ POCCUMCKUX U 3apyOeKHBIX YUYEHBIX-OHUOJIOTOB B
pasBuUTHE OMOJIOTHUH;

YMEHHUE BJaJIeTh CUCTEMOM OMOJIOTMYECKHX 3HAHUM, KOTOpas BKIIOYACT OINpPENeICHUs U
MMOHMMAHHUE CYIIHOCTH OCHOBOIOJAraloluX OHOJIOrMYECKUX TEPMHUHOB W MOHATHH (BHI,
sKocucTemMa, Ouocgepa), Ouomormueckue Teopuu (dBoironoHHass Tteopuss Y. JlapBuHa,
CUHTeTHYECKas Teopust sBomonuu), yueHus (A. H. CeepuoBa — 0 NmyTsSX U HampaBiIeHUSIX
sBomtonuu, B.W. Bepranckoro — o 6uocdepe), 3akoHbI (TeHETHYECKOTO paBHOBecus Jx. Xapau
u B. BaiinGepra, 3apoasimeBoro cxoncrtsa K. M. bapa), npaBuna (muaumyma FO. Jlubuxa,
HKOJIOTUYECKOH MUPaMUIbl SHEPrur), TunoTe3sl (tunoresa «vupa PHK» V. ['un6epra);

YMEHHME BIIaJIeTh OCHOBHBIMM METOJAaMH HAy4YHOTO TIO3HAHMS, HCIOIb3yeMbIMH B
OMOJIOTHYECKUX HCCIICOBAHUAX JKUBBIX OOBEKTOB M DJKOCHUCTEM (OMHMCaHUE, H3MEpEeHHeE,



HaOII0ICHNe, YKCIIEPUMEHT), CIIOCO0aMH BBISBJICHHUS M OLIEHKU aHTPOINOTCHHBIX M3MEHEHUH B
MIPHUPO/IE;

YMEHHE BBIICNATh CYUIECTBEHHbIE NPU3HAKU: BHUAOB, OHMOIreOLEHO30B, SKOCUCTEM U
ounochepsl, CTaOMIM3UPYIONIETO, MABMXKYIIETO U Pa3phIBAIOIIETO E€CTECTBEHHOTO 0TOOpa,
QIJIONIATPUIECKOTO U CUMIIATPHUECKOTO BHI000PA30BAHMS, BIUSHHS JBHKYIIUX CHII SBOJIOLUU
Ha TeHO(OH] MOMYJISIUHN, MPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpelle OOUTaHMsI, YepeOBaHuUs
HaNpaBJICHUH SBOIOINH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTHU B IKOCUCTEMAX;

YMEHHE YyCTaHABIMBATh B3aWMOCBS3M MEXIYy MPOIECCAMU HBOJIOIUH, JBHKYIIUMHU
CHWJIaMH aHTPOIOreHe3a, KOMIOHEHTAMU Pa3IMYHbIX SKOCUCTEM M IMPHUCIOCOOICHUSIMU K HUM
OpPTraHU3MOB;

YMEHHE BBISBIIATH OTIIMUUTENbHbBIE TPU3HAKU JKUBBIX CHCTEM, MPUCIIOCOOIEHHOCTh BUI0B
K cpene oOuTaHUs, aOMOTHYECKUX M OMOTHYECKHX KOMIIOHEHTOB 3IKOCHUCTEM, B3aUMOCBS3EH
OpPTaHU3MOB B COOOIIIECTBAX, AaHTPOTIOI'€HHBIX N3MEHEHHH B IKOCHCTEMAX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apTyYMEHTHI, OMOJOTHYECKYI0O TEPMUHOJIOTHIO U
CUMBOJIMKY Ul JIOKa3aTeIbCTBAa POJICTBA OPraHU3MOB pa3HBIX CHCTEMAaTHYECKHX TIpYIII,
B3aMMOCBSI3U OPTaHU3MOB M Cpellbl OOWTaHMSA, €AMHCTBA YEIOBEYECKHX pac, HEOOXOIMMOCTH
COXpaHEHHUsS MHOroo0pa3usi BUAOB M DKOCHCTEM KaK YCIOBHUS COCYIIECTBOBAHUS MPUPOIBI U
YeJI0BEUYECTBA;

yMEHHUE pemath OWOJIOTHYECKHE 3a/a4d, BBIABIATH NPHYMHHO-CIICACTBEHHBIC CBSI3U
MEXJy HCCIEIyeMbIMH OHOJIOTHYECKUMHU NpOIecCaMU M SBICHHUSIMM, JAeNaTh BBIBOABI U
MIPOTHO3BI HA OCHOBAHUH TOJTyYSHHBIX PE3y/IbTaTOB;

YMEHHE BBINOJIHATH Ja0OpaTopHble M MpakTHYecKue padoThl, coOMIOAaTh MpaBuia Mpu
paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIIBUTATh THUIOTE3bI, TPOBEPATh HMX OSKCICPHUMEHTAIBFHBIMH CPEICTBAMH,
dbopMynupys Leib UCCIeA0BaHUS, aHAIM3UPOBATD MMOJYYSHHbIE PE3YNbTAThl U J€JIaTh BBIBOIbI,

YMEHHUE y4acTBOBaTh B Yy4eOHO-HMCCIENOBATENbCKONH paboTe Mo OMOJIOTHH, 3KOJOTUU U
MEAHIMHE, TPOBOAMMOI Ha 0a3e IIKOJBHBIX HAYYHBIX OOLIECTB, W IyOJIMYHO IMPEACTABIATH
TOJIy4YEHHBIE PE3YJIbTaThl HA YYEHUUECKUX KOH(EPEHIIHSIX;

YMEHHUE OIICHWBAaTh THUIOTE3bl M TEOPUH O MPOUCXOXKACHUU >KU3HHU, YeIOBEKa U
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U CIOcO0axX MpEeAOTBpAllleHUs INI0OAIbHBIX
M3MeHeHul B 6nocepe;

YMEHHE OCYIIECTBISTh OCO3HAHHBIN BBIOOP OyayIel mpodecCHOHaTbHON IS TEIIEHOCTH B
o0nmacT  OMOJIOTHH, DKOJIOTHUH, TMPUPOAOIOJIB30BAHUSA, MEIAUIHMHBI, OHWOTEXHOJOTHUH,
NICUXOJIOTUH, BETEpUHAPUH, CEIICKOTO XO3AWCTBAa, MHUILEBOW MPOMBIIUIEHHOCTH, YIIyOIsTh
MO3HABATEIbHBII HMHTEpEC, HANpaBJIEHHBI Ha OCO3HAaHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccun M TMPOJNOIKEHHE OMOJOrHYecKoro oOpa3oBaHUSI B OpraHU3alUSAX CPEIHEro
npodeccuoHaIBHOTO u BBICIIETO obOpa3oBaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonunuecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoabusie | IlpakTnuyeckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoTbI pecypebi
1 buonorus xak Hayka 1
2 JKuBble cucTeMbl U UX U3yYCHUE 2
3 buonorus knetku 0.5
4 XuUMHUECKasi OpraHu3alus KIETKU 10
5 CrpoeHure u GyHKIMH KICTKA 8
5 OOMeEH BeIIecTB U MPEBpaIlICHNE YHEPTHH B 9 1
KIIETKE
7 HaCJ'Ie,I[CTBeHIfaH uHbopManus u 9 05
peanuzaiys e€ B KJIeTKe
JKU3HEHHBIN [IUKIT KIETKH 6 1
Crpoenue U pyHKIIMH OPraHU3MOB 17 1.5
10 Pa3MHOkeHHE U pa3BUTHE OPTraHU3MOB 8 1.5
1 ['eHeTrnka — HayKa O HACJICICTBEHHOCTH U 5 05
W3MEHUYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6
14 I'enetnka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTHYECKass OMOTIOTHS 4
17 PesepBHOE Bpems 1
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HNOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
No KonauvecTrBo yacoB
KonTp DJIeKTPOHHbIE
n | Tema ypoxa OIBHEbL IIpakTH4eckune Aara iposhie
/ Bcero e paGoThI u3ydeHusi  o0pasoBaTeibHbIE
n pabdor pecypcbl
bl
1 buonorus kak KOMIUIEKCHasI HayKa M KaK 4acTb 1 02.09
COBPEMEHHOTO 00IIIeCTBa
JKuBble cucTeMbl U UX CBOWCTBA 04.09
YpoBHEBas OpraHu3ans )KUBBIX CUCTEM 06.09
4 HcTopust OTKpBITUA U U3ydeHus KieTku. Kinetounas 1 09.09
TEOPHSI
MeToabl MOJIEKYIISIPHON U KIIETOYHOI OMOJIOTHH.
5 [TpakTuueckas pabota «/3ydueHrne METOI0B KIETOYHOH 1 05 11.09
Oouostoruu (xpomarorpadusi, anekTpodopes,
nuddepennuanpHoe neHTpudyruposanue, [1LP)»
6 XUMHUYECKUH COCTaB KIETKH 1 13.09
7 MunepanpHbIe BELIECTBA KIETKH, UX OUOJIOTHYECKast 1 16.09
poiib
Opranuyeckue BeIIecTBa KJIETKU — OEJKU.
8 JlaboparopHnas pabota «OOHapy)eHHE OEITKOB C 1 0.5 18.09
MOMOIIHIO KAYECTBEHHBIX PEAKIIUII»
9 CBoiicTBa, kinaccudukaius u GyHKIUHA OSITKOB 1 20.09
10 Opra"nydeckue BenecTBa KISTKH — YrJIeBOJIbI 1 23.09
11 Opranuyeckue BeIecTBa KIETKH — JIMIHUIbI 1 25.09
12 | Hyxneunossie kucnotsl. JIHK u PHK. JIaboparophas 1 0.5 27.09




pa60Ta ((I/ICCJ'ICIIOBaHI/IC HYKJIICMHOBBIX KHUCJIOT,
BBIJACJIICHHBIX U3 KJIICTOK Pa3JIMYHBIX OPTaHU3MOB»

Crpoenue u pynkiun ATO. [pyrue

13 30.09
Hykieosuarpugpocdarsr (HTD)

14 CexBenuponanue JIHK. MeToibl TEHOMUKH, 02.10
TPaHCKPUIITOMHUKH, TIPOTEOMHKH

15 | Meroasl CTPYKTYpHO OHONIOTHN 04.10

16 Tunel knerok. [Ipokapuornueckas KieTka 07.10

17 CtpoeHue sykapuoTudeckou kieTku. [Ipakrruueckas 05 09.10
pabota «M3yueHue CBONCTB KJIETOYHOU MEMOpPaHbBI» ' '

18 [ToBepxXHOCTHBIN anmnapar KIeTKU 11.10
OnHomeMOpaHHbIe OpraHou/Ibl KiaeTku. [Ipaktuueckas

19 | pabora «/3ydeHne ABMKCHHUS [TUTOILIA3MBbI B 0.5 14.10
PACTUTENBHBIX KIETKaX»
[TonyaBTOHOMHBIE OpPraHOUABI KJIIETKU: MUTOXOHIPHUH,

20 | mmactuael. JlaboparopHnas pabota «MccnenoBanue 0.5 16.10
IIa3MOJIN3a U JICTIIa3MOJIN3a B PACTUTEIBHBIX KIETKaX»

21 HememOpaHHbIE OpraHOH Bl KJIETKH 18.10

22 CrtpoeHue u QyHKIHH sIpa 21.10
CpaBHMTENIbHAS XapaKTEPUCTHUKA KIIETOK 3YKapHUOT.

23 JlaGopaTopHnast pabota «/3ydeHue CTpoeHUs KIETOK 0.5 23.10
Pa3IUYHBIX OPraHU3MOB)
ACCUMWJISIIIASA U TUCCUMMIISIIUS — JIBE CTOPOHBI

24 meTabonu3Mma. Tunsl oOMeHa BemecT. JlabopaTopHas 25 10
pabota «/3yueHne KaTalIuTHYECKON aKTHBHOCTU '
(dbepMeHTOB (Ha MpUMepe aMUJIa3bl WIIH KaTala3bl)»
DepMEHTATUBHBIN XapaKTep peaklui KIETOYHOTO

25 | wmerabommsma. JlaboparopHas pabora «M3ydeHue 0.5 04.11

(I)epMeHTaTI/IBHOI“O PpacCHICIUICHUA TIEPOKCH A BOAOPOaa




B paCTUTCIIBHBIX U )KUBOTHBIX KJICTKaXx»

26 | benxu-akTUBATOPHI M OCIKH-UHTHOUTOPHI 06.11

27 | AstoTpodHbIi THII OOMEHA BELIECTB 08.11

28 dorocuHTE3 11.11

29 XemocuHnres. JJaboparopHas padota «CpaBHEHHE 0.5 13.11
pOIECcCOB (POTOCHHTE3a U XEMOCHHTE3a»
AnaspoOHble OpraHu3Mbl. Buel 6posxeHus.

30 | JlaGopatopHas paborta «CpaBHEHHE MPOIECCOB 15.11
OpO’KeHUS U ABIXAHUS

31 AnpoOHbBIE OPraHU3MBbL. JTaIbl SHEPTETUUYECKOTIO 1811
oOMeHa

39 OHeprusi MEMOpPaHHOTO 1:paI[I/IeHTa npoToHOB. CHHTE3 2011
AT®: pabora nmporonHoit AT®-cuHTa3bI

33 Peaknum MaTpuaHOTO CHHTE3a 22.11

34 Tpanckpunuus — matpuuHslii cuare3 PHK 25.11

35 Tpancnsuus u e€ YTarnbl 27.11

36 KonnpoBanue amuHOKHCIOT. Postk pubocom B 29,11
O6uocuHTe3e Oenka

37 Opranuzanys reHoMa y IpoKapuoT U 3yKapuoT 02.12

38 MonekynspHble MEXaHU3MBbI SKCIIPECCUHU T€HOB Y 04.12
JyKapuoT
Bupycsl — BHeKsIeTOUHBIE OPMBI )KU3HU H

39 | oOnuratHble napa3utsl. [IpakTruueckas padora 0.5 06.12
«Cozanue MoJIeu BUpyca»

40 BI/IpyCHBje 3a00sIeBaHMs YEIOBEKA, KUBOTHBIX, 09 12
pacteHuit

41 HaHoTexHOJIOTHM B OHOJIOTUN U MEIUILINHE 11.12

42 JKu3HEeHHBIN UK KIETKH 13.12




43 Matpuunsiii cuates JJHK 16.12

m Xpomocowmsl. JTabopaTopHas padora «M3ydeHue 05 18.12
XPOMOCOM Ha TOTOBBIX MUKPOIIpENapaTax»

45 JleneHue KJIeTKu — MHUTO3 20.12
Tunel kneTok. Kapuokunes u HIUTOKUHES.

46 JlabopaTtopHast pabota «Habmrogenue MuTo3a B KJIeTKax 05 2312
KOHYHKA KOpEIIKa JIyKa (Ha TOTOBBIX
MUKpOIIpenaparTax)»

47 Perynﬂum{ JKU3HECHHOI'O IIMKJIa KJIETOK 25.12

48 OpranusM Kak eJMHOE 11eJ10€ 27.12

49 TKaHHVpaCTeHHﬁV. JlaboparopHast pabota «/3yuenue 05 13.01
TKaHeW pacTeHUu»

50 Tkanu )KPIBOTHBIXuI/I yenoBeka. JlabopaTopHas pabora 05 1501
«3yueHne TKaHEeH KUBOTHBIX)

51 Opransl. CucreMsl opranoB. Jlaboparopras pabota 05 17.01
«M3yueHne opraHoB IIBETKOBOT'O PACTCHUS

52 Ormopa Tena opraHu3MoB 20.01

53 | JIBmwkeHUE OPTaHU3MOB 22.01

54 | IlutaHue opraHu3MOB 24.01

55 [TuTanue MO3BOHOYHBIX KUBOTHBIX. [IniieBapuTensHas 701
CUCTeMa yesoBeKa

56 | JlpIxaHue OpraHU3MOB 29.01

57 JIpIxaHue MO3BOHOYHBIX JKHBOTHBIX M UEIIOBEKA 31.01

58 TpaHCnOpT BELIECTB Yy OPraHU3MOB 03.02

59 KpoBeHnocHas cuctema o3BOHOYHBIX KHUBOTHBIX U 05.02
YenoBeKa

60 | BeigeneHne y opraHu3MoB 07.02

61 | 3ammray OpraHu3MoB 10.02




62 NMMyHHas cuctema deioBeKa 12.02

63 | Pa3zapaKMMOCTh U peryisinusi y OpraHu3MOB 14.02

64 I'ymopanbHas perynsaius 1 3HI0KpUHHAs cUCcTeMa 17.02
JKUBOTHBIX U YEJIOBEKA

65 DopMBI pa3MHOKEHHUST OPTaHU3MOB 19.02

66 | IlomoBoe pa3sMHOXKEHHE 21.02

67 | Meiio3 24.02
["amerorenes. O6pa3oBaHue U pa3BUTHE MOJIOBBIX

68 | xierok. JlaboparopHas pabora «M3yueHue cTpocHHS 0.5 26.02
TMIOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOTIpEnapaTax»

69 | HunuBuayanbHOE pa3BUTHE OPTaHU3MOB — OHTOTEHE3 28.02

70 3akJiajika OpraHoB M TKaHEH U3 3apOJBIIIEBBIX JTUCTKOB 03.03
Poct u pa3zButue xuBoTHBIX. JlabopaTopHas pabora

71 «BpIsIBIEHNE TPU3HAKOB CXOACTBA 3apOABILIEH 0.5 05.03
MMO3BOHOYHBIX JKUBOTHBIX)

PasmHokeHue u pazputue pacrenuit. Jlaboparopuas

72 | pabora «CTpoeHHE OPTaHOB PAa3MHOXKECHHUS BBICIITHX 0.5 07.03
pacTeHuiD»

73 Hcropusa ctaHOBIEHUS M pa3BUTHUSI TEHETUKU KaK HAYKU 10.03
OCHOBHBIE TIOHSATHUS U CUMBOJIBI TEHETUKH.

74 | Jlabopatopnas pabota «/po3oduia kak 00bEKT 0.5 12.03
TEHETUYECKHUX UCCIIETOBAHUI
3aKOHOMEPHOCTH HACIEA0BAHUS TPU3HAKOB.

75 Mounorubpuanoe ckpemuBanue. [Ipaktuueckas pabota 05 14.03
"N3yueHue pe3ynbTaTOB MOHOTHOPUTHOTO ' '
CKpeIMBaHus y 1po30duisr"

[uTomornyeckrne OCHOBBI MOHOTHOPHTHOTO

76 17.03
CKpEIMBAHUS

77 AHanuzupytouiee ckpemuBanue. Hermonxnoe 19.03




JOMHUHHPOBAHUC

Jurubpunnoe ckpenuBanue. [IpakTudeckas padora

78 | «M3ydeHue pe3ylbTaTOB AUTHOPHIHOTO CKPEIUBAHUS Y 1 0.5 21.03
JPO30(QHITBD»
79 [{uToIOrNYeCcKre OCHOBBI TUTHOPUTHOTO CKPEITUBAHUS 1 02.04
80 CrerieHHOE HaCJIeIOBaHHUE MPU3HAKOB 1 04.04
81 XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH 1 07.04
82 I'enernka momia 1 09.04
83 ['eHOTHI KaK IeJIOCTHAS CHCTeMa 1 11.04
84 I'eneTndecknii KOHTPOJIb PA3BUTHS PACTCHU, 1 14.04
JKUBOTHBIX U YEJIOBEKa
85 H3MmeHunBOCTH IIPU3HAKOB. Buner nsmenunBoctu 16.04
86 MonudukamoHHas U3MEHIYUBOCTh 1 18.04
BapuanvoHHBIN psii 1 BApUAaLIMOHHAsL KPUBAs.
JlaboparopHas pabota «ccnenoBanue
87 | 3akoHOMepHOCTEW MOIU(DUKAIIMOHHON N3MEHYHUBOCTH. 1 0.5 21.04
[TocTpoeHne BapHAIIMOHHOTO Psijia M BApUAITMOHHOMN
KpUBOW»
88 I'enoTHnMUecKas M3MEHYMBOCTh. KOMOMHATHBHAS 1 23.04
U3MEHYHBOCTD
MyTarmonHast ”3MeHUnBOCTh. [IpakTnyeckas paboTa
89 «MyTtanuu y 1po30Quisl (Ha TOTOBBIX 1 0.5 25.04
MUKpOIIpenaparax)»
90 3aKOHOMEPHOCTH MYTAIIMOHHOTO MpoIiecca. 1 58,04
DONUTeHEeTHKA U SIIMTCHOMHUKA
o1 I'eneruka genoBeka. [IpakTudeckas pil60T2l 1 05 30.04
«CocraBneHue 1 aHaJIN3 POAOCIOBHONY
92 MeToabl Me TUIMHCKON TCHETHKH 02.05
93 3HavYeHHE MEIUIIMHCKON TeHETHKHU B IIPEIOTBPAIICHUN 1 05.05




1 JICUEHUH I'eHETHYECKUX 3a00JIeBaHMi YeIOBEKa

OcHoBHbIE TIOHATHUS cenekiuu. JlaboparopHas paboTa

94 | «M3ydeHue COpTOB KyJIbTYPHBIX PACTCHUN U ITOPOJT 1 0.5 07.09
JIOMAIIHUX KUBOTHBIX)»

Mertonbl cenekunoHHON paboThl. JlJabopartopHas pabota

95 9 y P PETOPHATD 1 0.5 12.05
«M3ydyeHne MeToIOB CEJICKITH PACTECHHID)

96 JloCTIKEHUSI CEeNEeKIMU PACTCHUN U JKUBOTHBIX. 1 14.05
[Ipaktuyeckas padota «I[IpuBuBKa pacTeHuil» '
CoxpaHeHue, U3y4eHHe U UCTOJIb30BaHUE

97 p , N3y4 1 16.05
FEHETHYECKHUX PECYpPCOB
buoTtexHonorus Kak Hayka ¥ OTpacyib IPOU3BOJICTBA.

98 | Ilpaktuueckas padora «/3yueHne 0ObEKTOB 1 0.5 19.05
OMOTEXHOJIOTUI»

99 OCHOBHBIE HANIPABJICHUS] CHHTETUYECKON OMOI0THN 1 21.05

10

0 XpOMOCOMHas ¥ T€HHAas MHKEHEPHUs 1 23.05

10

1 MenuuuHckre OMOTEXHOIOTHH 1

10 | PesepsHslii ypok. [ToBropenue, 06o0menue, 1

2 cucTeMaTu3aius 3HaHU!
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIS1 YYEHUKA

METOANYECKHUE MATEPHAJIbBI JJIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






