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MNOSACHUTEJIBHAS 3AITMCKA

[Iporpamma mo yuebHOMY nipeameTy "buonorus” (nanee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmiero oopazoBanus pa3padborana Ha ocHOoBe DenepabHOTO 3ak0HA OT 29.12.2012 Ne 273-D3
«O6 obpazoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO, Konuemnmuu mnpernogaBaHus
yuebHoro npeamera «buonorus» u OCHOBHBIX MOJIOXKEHHH (perepanbHOil paboueil mporpammbl
BOCIIMTaHUSI.

VYueOnslii npeamer  «buonorus» yrinyonéuHoro ypoBHs wusydenus (10—11 xmaccsr)
SBIISICTCSI OJTHUM W3 KOMIIOHEHTOB IPEIMETHON 001acTu «EcTeCTBEHHO-HAYYHBIE TMPEAMETHI».
Cornacao monoxkenusim PI'OC COO mnpodunbHble ydeOHBIE TPEAMETHI, H3ydacMble Ha
yriyOnEHHOM YpOBHE, SIBJISIFOTCSI criocoO0oM muddepeHnranuu o0ydeHusl Ha YPOBHE CPEIHETrO
oOmiero oOpa3oBaHUsl M MPHU3BaHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIINM,
CpeaHUM OOIIMM, CpeJIHUM IpPO(EeCcCCHOHATBHBIM U BHICIIMM 00Opa3oBaHueM. B To ke Bpems
KaX/IbI M3 9THX y4eOHBIX TPEAMETOB JO0DKEH OBITh OPUEHTHPOBAH HAa MPUOPUTETHOE pPEIICHUE
00pa3oBaTeNbHBIX, BOCIIUTATEIBHBIX M Pa3BHBAIOIINX 3alad, CBS3aHHBIX C NpodopueHTannei
oOyJaromuxcss W CTUMYJIHPOBAHWEM HHTEpeca K KOHKPETHOW OO0JIaCTHM Hay4HOTO 3HaHUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEIUIIMHOW, HKOJOTHEH, ICHUXOJIOTHEH, CHOPTOM WM BOCHHBIM
JIETIOM.

[Iporpamma nmo yueOHoMy npenmety "buosorus" naér npeacraBieHre o LEIU U 3a1adax
n3ydeHus yaeOHoro npeamera «bromorusy Ha yriayOonéHHOM ypOBHE, ONPEEIsieT 00s3aTeIbHOe
(MHBapHaHTHOE) TMPEIMETHOE COJEpKaHWE, €ro CTPYKTYPHPOBAHHE IO pasfeiiaM U TeMaM,
pacripeniesieHie 1Mo Kiraccam, peKOMEHIYeT MOCIIeI0BaTeIbHOCTh H3yYeHUsT y4eOHOTO MaTepuaa
C Yy4éTOM MEKIpPEAMETHBIX W BHYTPHIIPEJIMETHBIX CBsI3€H, JIOTHMKH YYeOHOTO Iporiecca,
BO3pAcCTHBIX 0coOeHHOcTel oOydaromuxcs. B mporpamme mo OMOJOTHM peanu30BaH MPUHIIUI
MIPEEeMCTBEHHOCTH C H3Y4Y€HHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO 00IIero o0pazoBaHus,
Onmaromaps 4yemMy IPOCMAaTpUBAETCSl  HAMpPABICHHOCTh Ha  IOCIEYIOLIEe  pa3BUTHE
OMOJIOTMYECKUX 3HAHWW, OPHEHTHPOBAHHBIX HAa (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIIJICHUS, MPEJICTABICHU O 310pOBOM 00pase *KHU3HHU, Ha
BOCIIUTaHHE OEPEKHOTO OTHOUIEHUS K OKpYXKaloled NpUpoAHOU cpeme. B mporpamme mo
OMOJIOTMM TakXKe MOKa3aHbl BO3MOXHOCTH yueOHoOro mnpenmera «buonorus» B peanu3anuu
tpedboBannit ®I'OC COO k mIaHUPYyEeMbIM JUYHOCTHBIM, METANPEIMETHBIM M TMPEIMETHBIM
pesynbTaTaM o00y4deHUss W B (OPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4YeOHO-TIO3HABATEIHLHOMN
NEeSITEeNIbHOCTH OOYy4aloUIMXCcsl 1O OCBOEHHUIO COZAEpkKaHHs OHOJOTrHYecKoro oOpa3oBaHMs Ha
YpOBHE CpeHero o01iero 06pazoBaHusl.

VYueOusblii npeamer «buosorus» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMs 3aBEpIIAET
Oouosnoruueckoe oOpa3oBaHUE B IIKOJE U OPUECHTHPOBAH HA PACHIMPEHUE U YrIIyOJieHUE 3HAHHM
oOyuarolmuxcs O JKMBOM MpPHPOJE, OCHOBAX MOJIEKYISAPHON U KIETOYHOW Ouosoruwu,
SMOPHUOJIOTUN U OMOJIOTUU PA3BUTHS, T€HETHKHU, CEJIEKIUU, OMOTEXHOJOTHH, 3BOJIIOLUOHHOTO
yUEHUS U IKOJIOTHUH.

N3yuenue yuebHOro npeamera «buonorus» Ha yriayO0IeHHOM YpOBHE OPHEHTHPOBAHO Ha
MOATOTOBKY OOydYaroluxcsi K IMOCIEIYIOIEMY MOJy4EeHUI0 OMOJIOTUYECKOro oOpa3oBaHUs B
BY3ax M OpraHHu3alusax cpeaHero npodeccHoHaibHOro oopazoBanusa. OCHOBY €ro Cojep KaHUs
COCTaBIIIET cHUCTEeMa OWOJIOTUYECKMX 3HAHWM, MOJYYEHHBIX NpPU H3YUYEHUU OO0YyJaroIIUMHCS
COOTBETCTBYIOIIUX CHUCTEMAaTHUYECKUX pa3[eloB OMOJOTMUM HAa YPOBHE OCHOBHOTO OOMIETO
obpazoBanus, B 10—11 xiaccax 3Tu 3HaHHS TOTY4arOT pa3BUTHE. Tak, pacIIMpPEHbl U YIITyOJICHBI
OMOJIOTUYECKHE 3HAHUSA O PAcTEHUSX, KUBOTHBIX, rpubax, OakTepHsX, OpraHu3Me YeloBeKa,
OoOMMX 3aKOHOMEPHOCTSAX KHU3HH, JOINOJHHUTENbHO BKJIIOUEHBl OHMOJIOTHYECKHE CBEAECHUS
MPUKIAJHOTO M MOMCKOBOTO XapaKTepa, KOTOPblE MOKHO HCHOJIb30BAaTh KaK OPUEHTHPHI IS
nociuenyouero Beibopa npodeccun. Bo3moxkHa Takke MHTErpauus OMOJIOTMUYECKMX 3HAHUH C
COOTBETCTBYIOLIUMH 3HAHUSAMU, TTOTY4EHHBIMU OOY4aIOIUMUCS NPU U3YyUeHUU (QUUKU, XUMUH,
reorpauu 1 MaTeMaTHKH.

CrtpykTypa mnporpaMmbl 1o ydeOHOMYy mpenmery "buonorus" orpaxaer CHCTEMHO-
YPOBHEBBII M 3BOJIOLHOHHBIA MOAXOJbl K M3ydeHHIO Ouojoruu. COriacHO UM, HU3ydaroTCs



CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTepHBIE /ISl )KUBBIX CUCTEM PAa3HOTO YPOBHS OpraHH3allvy,
HBOJIIOIIMM OPraHMYECKOro MHpa Ha 3emie, COXpaHeHHs OMOJIOTHYECKOro pazHooOpa3us
wianeTsl. Tak, B 10 kiacce M3ydalOTCsi OCHOBBI MOJIEKYJISIPHOM M KJIECTOYHON OHOJIOTHH,
SMOPHOIOTUN M OMOJIOTUU PA3BUTHS, TCHETUKU U CENICKIH, OMOTEXHOJIOTHHA U CUHTETUYECKOM
OMOJIOTUH, AKTYyaIM3HPYIOTCS 3HAHHS OOydarommxcs Mo OOTaHHWKe, 300J0TMH, AHATOMUH,
¢u3nosorun yenoseka. B 11 kimacce M3ydaroTcsi SBOJIIOLMOHHOE yYEHHE, OCHOBBI DKOJOTHU H
yueHue o ouocdepe.

YueOHplii mnpeamer «buonorus» mnpusBaH OOECHEUUTh OCBOCHHE OO0YyYaroIIMMMCS
OMOJIOTUYECKUX TEOPUHA M 3aKOHOB, WJEH, NPUHIMIIOB W TPaBWJI, JISKAMIMX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTHHBI MHMpa, 3HAHUH O CTPOEHUHU, MHOrooOpazuu u
0COOEHHOCTSIX KJIETKH, OpraHu3Ma, MOIYJSIUN, OHOIEHO03a, SKOCHCTEMBI, O BBIIAIOLIUXCS
HAyYHBIX JOCTIKEHUSX, COBPEMEHHBIX HCCIICIOBAHUSAX B OHMOJIOTHH, TPHUKIATHBIX ACTIEKTax
Onoorn4YecKknx 3HaHWHA. J[si pa3BUTHS W TOJAEpIKaHUST MHTEpeca OO0ydJarouIuxcsi K OMOJIoTuu
HapsIy CO 3HAYUTEITHHBIM 00BEMOM TEOPETHYECKOTO MaTepHaja B COJEPKAHUH MPOTPAMMBI TI0
OMOJIOTUHM TPETYyCMOTPEHO 3HAKOMCTBO C MCTOpPWEH CTAHOBJICHWS W PA3BUTHSA TOW WM WHOU
oOiacTi OMOJIOTHH, BKIAOM OTEUECTBEHHBIX M 3apYOEKHBIX YUEHBIX B pEIICHUE BaKHEHIINX
OMOJIOTMYECKUX U SKOJIOTUYECKUX MTPOOIIEM.

Henb uzyuenus yue6Horo npenmera «buonorus» Ha yriyOJa€HHOM YpOBHE — OBJIAJCHUE
00OyJaromUMUCs 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAILHOW OPTaHU3aIlMM JKUBBIX CHCTEM
pa3HOro paHra M NpUOOpETEeHHE YMEHH UCIIOIb30BaTh ATH 3HAHHS B ()OPMHUPOBAHUH HHTEpeca
K ompeaenéHHon o0mactu mpoecCHOHAIBHON NEATeIbHOCTH, CB3aHHOW C OWMOJIOTHEH, WU K
BBIOOPY Y4EOHOT0 3aBe/ieHus AJIsl TPOJOHKEHUs OMOJIOrHYeCcKoro oopa3oBaHHUsl.

Jloctrxenue 1enu u3ydeHus ydebHoro npeamera «buosnorus» Ha yriyOa€HHOM ypOBHE
obecnieunBaeTcs pelIeHueM CIEIYIONINX 3a/1ay:

OCBOCHHE  OOy4alONMMHCS  CHUCTEMBl  OWOJOTMYECKUX 3HAHUK: 00  OCHOBHBIX
OMOJIOTMYECKUX TEOPHsX, KOHIEMIUSIX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M IpaBUIIAX,
COCTaBIISIIOIIMX  COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0O KapTHHY MHpa; O CTPOCHHHU,
MHOT000pa3uu U 0COOEHHOCTSAX OMOJIOTMYECKUX CHUCTEM (KJIETKA, OPTaHW3M, TOMYJISINS, BHI,
ounoreorieHo3, Omocdepa); O BBIJAIONIUXCS OTKPBITUSIX M COBPEMEHHBIX HCCIICIOBAHUAX B
OHOJIOrUH;

O3HAaKOMJICHHE  OO0ydJarmoImuxXcsi €  MEeTOoJaMU  TO3HaHWUA  KUBOW  IPUPOJIBI:
HCCIIEIOBATEIbCKUMH METOJaMH OMOJIOIMUECKUX HayK (MOJIEKYISIPHOM U KJIETOYHOM OMOJIOTHH,
SMOPHUOJIOTUN U OUOJIOTUM PA3BUTHS, TEHETUKU U CEJIEKIIMH, OMOTEXHOJIOTHH U CUHTETHYECKOM
OMOJIOTHM, TaJCOHTOJOTMH, OSKOJOTMH); METOJaMH  CaMOCTOSITEIBHOTO  IMPOBEICHUS
OMOJIOTMYECKUX HCCIeOBaHui B JsabopaTopuu U B mpupone (HabiarofeHue, H3MEpeHHe,
9KCIIEPUMEHT, MOIETTUPOBAHUE);

OBJIaJIcHUE OOYYaIOIIUMUCS YMEHHUSIMHU: CAMOCTOSATEIbHO HAaXOJAWTh, AHAIM3UPOBATH U
MCII0JIb30BaTh OMOIOTUYECKYIO HH(POPMALIKIO; TIOIH30BATHCS OMOJIOTHYECKON TEPMUHOIOTUEHN 1
CUMBOJIUKOW; yCTaHaBIMBaThb CBSI3b MEXAY pa3BUTHEM OHOJOTMHM ¥ COLMAIBHO-
HKOHOMHMUYECKUMHU M SKOJOTMYECKUMH MpoOJieMaMHu YelIOBEYECTBA; OIEHHBATH IOCIEICTBUS
CBOEH [EATENIbHOCTH 10 OTHOLIEGHUIO K OKpYXKarolled MpUpPOJHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3JI0POBBIO  OKPYXKAIOMIMX JIOJel; OOOCHOBBIBATH M  COONIOAATH  MEPBI
npoQuIakTUKH MHPEKIIMOHHBIX 3a00J€BaHUM, TIpaBUiia MOBEACHUS B MPHUPOJE U OOecTieueHus
0€30MacHOCTH COOCTBEHHOU >KM3HENEATENIbHOCTH B YPE3BBIUAWHBIX CUTYAIUSX MPUPOJAHOTO U
TEXHOTEHHOI'0 XapakTepa; XapaKTephU30BaTb COBPEMEHHbIE Hay4Hble OTKPBITUS B 00JacTu
OHOJIOTHH;

pa3BuTHE Y 0Oy4aromuXcsi WHTENJIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpolecce
3HAaKOMCTBA C BBLIAIOUIMMHCSA OTKPHITUSAMHU M COBPEMEHHBIMH HCCIEIOBAaHUSAMU B OHOJIOTHH,
pelaemMbpIMU €10 Mpo0JieMaMH, METOJI0JIOTHe OMOJIOTHUECKOTo HCCIEeI0BaHMs, MPOBEICHUS
HKCIIEPUMEHTAIbHBIX HCCIE0BAaHUM, pemeHuss OHOJOTHUECKUX 3a/1ad, MOJETUPOBaHMS
OMOJIOTUYECKUX OOBEKTOB U MPOIIECCOB;



BOCIIMTAaHUE y OOYUYaIOMIMXCSI [IEHHOCTHOTO OTHOIIEHUS K JKUBOW MPUPOJE B IIEJIOM H K
OTHEeNbHBIM €€ OO0beKTaM | SBJICHUSAM; (OpPMUPOBAHME HKOJOTHYECKOW, TE€HETUYECKOH
IPaMOTHOCTH, OOILIEH KyIbTyphl MOBEIEHHUS B IMPHUPOJE; MHTEIPALlMH €CTECTBEHHO-HAYYHBIX
3HAHUI;

npuobpeTreHre 00yJaromuMHUC KOMIIETEHTHOCTH B PAllMOHAIBHOM MPHPOJIOTIOIE30BAHIN
(cobmoeHne TpaBWII TOBENEHHWS B MPHUPOJE, OXPaHbl BHJIOB, AKOCHUCTEM, OHOCHEpHI),
COXPAaHEHHUU COOCTBEHHOI'O 3[0pPOBbS U 3J0POBbSl OKpYXKarOIIMX JtoJed (coOmroneHus mep
npoduiakTku  3a0oJieBaHUM,  oOecriedeHWe  OE30MACHOCTH  KU3HEACSITCILHOCTH B
Ype3BbIYANHBIX CUTYALUSAX IPUPOJIHOTO U TEXHOTEHHOI'O XapaKTepa) Ha OCHOBE MCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUHN ¥ YMEHUH B MIOBCETHEBHOM JKU3HU;

CO3JaHME YCJIOBUH JUIsI OCO3HAaHHOIO BbIOOpa OOYYaAIOUIUMUCS HHJIAWBUYaIbHOU
00pa3oBaTeIbHOW  TPACKTOPHH, CIIOCOOCTBYIOIIEH TOCIEAYIOMEMY MpO(hecCHOHATEHOMY
CaMOOIIPENICTICHUI0, B COOTBETCTBUU C WHIUBUAYAIbHBIMU HMHTEPECAMH M MOTPEOHOCTIMU
peruoHa.

OOmree 4yuCIIO YacoB, OTBEJIEHHBIX Ha M3ydeHHE OMOJOTMM Ha YIiayOJIEHHOM YpOBHE
cpennero oOmiero obpaszoBanusi, coctaBisier 204 yaca: B 10 kmacce — 102 uaca (3 waca B
Henenmo), B 11 kimacce — 102 ygaca (3 yaca B HEZIEIIO).

OTb6op opraHu3alMOHHBIX  (QOpM, METOJAOB U CpeACTB OOyueHus OHOJIOTHUHU
OCYILIECTBIISIETCS ¢ YYETOM CHEUM(PHUKU €ro COJEep>KaHUsS M HaIpaBJIEHHOCTH Ha MPOJOJLKEHHE
Ouosnornuyeckoro oOpa3oBaHMsI B OpraHHU3alUsAX CPEJHEro MNpo(EeCCHOHATBHOIO U BBICIIETO
o0OpazoBaHwUsI.

OO6s13aTeNIbHBIM YCIOBUEM MpU OOydyeHUU OUOJOrMH Ha YrIyOJIEHHOM YpPOBHE SIBIISIETCS
MpoBeZICHUE J1aObOpaTOPHBIX M TpakTUYecKuX paboT. Takke ydactue oOydarommxcs B
BBINIOJIHEHUM  TPOEKTHBIX M  y4eOHO-HCCIIENOBATENbCKUX pabOT, TeMaThKa KOTOPBIX
ONpEeNeNAeTCsl YYUTENIeM Ha OCHOBE HMEIOIIMXCS MAaTepHalbHO-TEXHUYECKUX PECypcoB U
MECTHBIX IPUPOAHBIX YCIOBUH.

COJAEPXAHUE OBYUYEHMUSA
ConmepxkaHuie  TMPOTPAMMBI,  BBIICJICHHOE KYPCUBOM, HE BXOIUT B  TPOBEPKY
rocyfaapcTBeHHo# utorosoit arrectamuu (I 11A).

Tema 1. buoJsiorusi Kak HayKa

CoBpemennast Ouosiorust — KoMIUiekcHas Hayka. KpaTkas ucropust pa3BUTHsI OUOJIOTHU.
buonoruueckne Hayku M u3ydaemble UMHU Tpobiembl. DyHIaMEeHTaIbHBIC, MPUKIATHBIE U
MTOMCKOBBIE HAYYHbIE UCCIICOBAHMSI B OMOJIOTUH.

3nauenue Ouosiorud B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOU KapTUHBI
mupa. [Ipodeccun, cBs3aHHble ¢ Ouosnorueil. 3HaueHue OHONOTMM B MPAKTHUYECKON
NESATEIbHOCTH YEJOBEKA: MEAUIIMHE, CEJIbCKOM XO35MCTBE, IPOMBILIUIEHHOCTH, OXpaHe
MIPUPOJIBI.

JdeMoHcTpanun

[optpetsl: Apuctorens, Teodpact, K. Jlunnent, XK. b. Jlamapk, Y. Jlapsun, V. I'apseid,
I'. Mengens, B. W. Bepnauckuii, HN. II. [TaBmos, M. HW. Meunuko, H. W. BaBunos, H.
B. Tumodeen-Pecorckuii, [Ixx. Yorcon, ®@. Kpuxk, /I. K. benses.

Tabauiel 1 cxembl: «CBA3b OMOJIOTUU C APYTUMU Haykamuy», «CrucreMa OMOIOTHUECKUX
HayK».

Tema 2. 7KuBble cucTeMbl H X H3y4YeHHE

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus ononoruu. CBONCTBA )KUBBIX CUCTEM: €MHCTBO
XUMHUUYECKOTO COCTaBa, JHUCKPETHOCTb M LIEJIOCTHOCTb, CIOXHOCTh M YINOPSAJIOYEHHOCTH
CTPYKTYpPBI,  OTKPBITOCTb, = CaMOOpraHu3alus, CamMOBOCIPOU3BEICHHUE, Pa3IpPaKUMOCTh,
W3MEHUYHMBOCTh, POCT U Pa3BUTHE.




YpOBHM OpraHu3alyMd JKUBBIX CHCTEM: MOJICKYJISPHBIA, KIETOYHbIM, TKaHEBBI,
OPraHUu3MEHHBIMN, MOIYJISIIUOHHO-BUOBOM, 3KOCUCTEMHBIN (6MOTEO1ICHOTUYECKHUIA ),
ouocdepusiii. IIpoueccsl, MPoUCXOAAIINe B KHUBBIX cUcTeMaX. OCHOBHBIE NMPU3HAKHU KHUBOTO.
XKuznp kak ¢opma cymecTBoBaHus Matepud. Hayku, u3ydaromniye >KUBbIe CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpraHU3aluy.

N3yuenune xuBbIx cucreM. Meroasl Onosiornueckoi Hayku. HaOmronenue, mamepenue,
SKCIIEPUMEHT, CHUCTEMAaTh3alus, MeraaHanu3. [loHATME O 3aBUCHMMOM M HE3aBUCHUMOM
nepemeHHOM. IlnanupoBanme skcnepumenta. llocranoBka u mposepka rumnore3. Hynesas
runote3a. [lonstue BeIOOpKH U €€ 10CTOBEpHOCTh. Pa3dbpoc B OGuosiornuecknx AaHHbIX. OLeHKa
JIOCTOBEPHOCTH MOJIyYEHHBIX Pe3ysbTaToB. [IpHunHbBl MCKaXEHUS Pe3ylIbTATOB IKCIEPUMEHTA.
[ToHATHE CTaTHCTUYECKOIO TECTA.

JdeMoHcTpanuu

Tabmuiel  u cxembl: «OCHOBHBIE TpPHU3HAKU JKU3HW», «buonorudeckue cucreMsly,
«CBoiicTBa KMBOW MaTepun», «YPOBHU OpraHU3aIH KUBOU Npupoab, «CTpoeHne KUBOTHON
KIeTkn», «TkaHu  KUBOTHBIX», «CHCTEMbl OpPraHOB  YEJIOBEYECKOTO0  OpraHu3May,
«buoreonenosy», «buocdepar, «MeToabl U3yueHUs KUBOU MPUPOIBI».

OO6opynoBanue: nabopatopHoe  oOOpyAOBaHUE 1S TPOBEACHUS  HAOJIOJCHUM,
U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTHyeckasi padora «/Icnosb30BaHNe Pa3IMYHBIX METOJOB NPU HW3YyYEHUU KUBBIX
CUCTEMM.

Tema 3. buoJsiorust KjieTku

Krnetka — cTpykTypHO-(QyHKIIMOHAIbHAS €AMHULIA KUBOTO. MICTOpHS OTKPBITHUS KIETKHU.
Pa6oter P.I'yka, A.JleBenryka. Knerounas teopust (T.I1lIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUST COBPEMEHHON KJIIETOYHOM TEOPHH.

MeTtoapl MOJIGKYJASIPHOH H  KIETOYHOW OHMOJIOTMH: MHKPOCKOTHS, Xpomarorpadus,
anekTpodope3, METOJ  MEUYEHBIX aromMoB, auddepeHnuanpbHoe [eHTpUudyrupoBaHue,

KYJIbTUBUPOBAaHUE KJIETOK. M3yueHue @uxcuposanHvlx K1emoK. DneKTpOHHas
Mukpockonus. Kougokanvnas mukpockonus. BumanvHoe (npudicusnenHoe) uzyueHue Kiemox.
JdemoHcTpauuu

[Moptpertsl: P. I'yk, A. JleBenryk, T. llIann, M. nelinen, P. Bupxos, K. M. bap.

Tabmuipl 1 cxeMbl: «CBETOBOM MHUKPOCKOI», «DJIEKTPOHHBIH MHKPOCKOI», «cTopus
Pa3BUTUSI METOJI0B MUKPOCKOITHUI.

O6opynoBaHue: CBETOBOII MUKPOCKOI, MHKpPOIpPENapaTrbl PacTUTENbHBIX, KUBOTHBIX U
OaKTepuaNIbHbBIX KIETOK.

IIpakTnyeckas padora «l3yueHue MeTONOB KJIETOUHOU Ouojoruu (xpomatorpadus,
anektpodopes, nuddepennranbroe nentpudyruposanue, [TLP)».

Tema 4. XuMuyeckasi OpraHu3anus KJIeTKu

XUMHUYECKUHN COCTaB KIETKU. Makpo-, MUKPO- U YIBTPAMHUKPOIEMEHTHI. Bosa u e€ posb
KaK pacTBOPHUTEINsA, peareHra, y4yacTHe B CTPYKTYPUPOBAHUHU KIETKU, TEIUIOPETYISIUU.
MunepasnbHbIe BELIECTBa KIETKH, UX OHoJiorndeckasi pojib. Posib KATHOHOB U @aHHOHOB B KJIETKE.

Opranuyeckue BemiecTa KieTku. buonornueckue nonumMepsl. beiaku. AMHHOKHCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil Monekynbl. [lepBuunas cTpykTypa Oenka, MenTHAHAS
CBs3b. BTOpuuHas, TpeTuyHas, 4yeTBepTHYHas CTPYKTyphl. [leHarypauus. CBoiicTBa OenKOB.
Knaccudukanus 6enkos. buonornueckue ¢pyHkiuu 6e1KoB. [Ipuonoi.

VYrneBoasl. MoHOcaxapuipl, AUCaXapyabl, OJUrocaxapuibsl U mojucaxapuisl. OOmuit
IJIaH CTPOEHUS W (DU3HKO-XMMHUYECKHE CBOWCTBa YriieBoJoB. buosnoruueckue GyHKIIUN
yTJIEBOJIOB.

Jlunuasl.  'mapodunbHO-TUApOodoOHBIE  cBoMcTBa.  Kilaccudukanms — aumuaos.
Tpurmuuepunsl, hochonunuabl, BOCKU, crepouipl. buonorndeckue ¢pyHkuu aunuaoB. OOrue
CBOMCTBa OHMOJOTMYECKMX MeMOpaH — TEKydecTh, CIHOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.




Hyxneunossie kucnotsl. JIHK n PHK. Crpoenne HykinenHOBBIX KuCIOT. HykineoTuusl.
[Mpunuun komiuiementapuoctu. [Ipasuno Yapradda. Crpykrypa JJHK — nBoiinas crupaib.
Mecronaxoxaenue u ononornyeckue pynkuuu JJHK. Bugst PHK. @ynkiun PHK B knetke.

Crpoenue mosekynsl AT®. Makpospruueckue cBsizu B moJiekyine AT®. buonoruueckue
¢byakuun  AT®. BoccTaHOBJICHHBIE TEPEHOCUYMKH, WX (GYHKIUM B  KJIETKe. /[pyeue
HYKIeo3uompupocghamol (HT®). CexBeHupoBaHue JAHK. Memoowi 2EHOMUKU,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHass OHOJOTHs: OMOXMMHYECKHE W OMO(PHU3NYECKUE HMCCIECIOBAaHHUS COCTaBa H
MIPOCTPAHCTBEHHOW CTPYKTYpBl OMOMONEKYNI. Mooderuposanue cmpykmypvl U — @QYHKYuUll
Ouomonexyn u ux komniekcos. Komnvromepnoiii ouzaiin u opeanudeckuti cunmes OUOMONIEKYI U
UX HeNnPUPOOHBIX AHATI0208.

JdeMoHcTpanuu

Hoptpertst: JI. Tlomunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinun, ®. Crnrep,
C. Ilpy3unep.

/lnarpammel: «Pacnpenenenne XMMHUYECKHMX JJEMEHTOB B  HEXHBOW  IPUPOJIEN,
«PacrnpeeneHne XUMUYECKUX JIEMEHTOB B )KMBOM TIPUPOJIEN.

Tabmuiel 1 cxemsbl: «Ilepuonnyeckas TabiauIa XMMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYNBl BOJbI», «BemiectBa B cocraBe oOpraHu3moB», «CTpoeHHE MOJIEKYNbl Oeskay,
«CTpyKTYpBI O€IKOBOW MOJIEKYIbD», «CTpOCHHE MOJEKYN YrieBOA0B», «CTpPOCHHE MOJEKYI
TunuAoBy, «HykiienHOBbIE KUCIOTBDY, «CTpoeHrne MOJEKYIbl ATD.

O6opynoBaHue: XuMU4eckast ocyia 1 000py10BaHHe.

JlabopaTopHasi padora «O0HapyKkeHHEe OETKOB C TOMOIIIbIO0 KAYECTBEHHBIX PEaKIUii».

Jla6opaTopuasi pa6ora «lVccienoBaHne HyKJIEMHOBBIX KHCIIOT, BBIIEJICHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue n yHKUUM KJIETKH

Tunsl KI€TOK: dyKapuoTHUecKass U mpokapuotuyeckass. CTpyKTypHO-(YHKIIMOHATIbHBIE
00pazoBaHUs KIETKH.

CtpoeHue mnpoOKapUOTHYECKON KiIeTKH. KieTouHas cTeHka OakTepwii H  apXeu.
Oco0OeHHOCTH CTpOEHUS TeTepOTPOPHON M aBTOTPOGHON MPOKAPUOTHUECKUX KIETOK. MecTo u
POJIh MPOKAPUOT B OMOIIEHO32X.

Crpoenue u GyHKIIMOHUPOBAHUE dYKAPUOTUUECKON KiIeTKU. [lma3maTudeckas memOpana
(mna3manemma). CTpykTypa Iula3MaTHueckod MeMmOpaHbl. TpaHCIOPT BEHIECTB Yepes
MJIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbIA (muddy3us, obneruéHnas auddysus), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTHBHBIM TpaHcmopt). [lomymponuriaemocts MemOpanbl. PaboTa
HATPUIi-KaJIMeBOro Hacoca. DHAOIUTO3: MUHOIUTO3, (paronuto3. Dk3ounuto3. Kinerounas creHka.
CtpykTypa ¥ PyHKIIMH KJIECTOYHON CTEHKH PaCTEHUM, TpUOOB.

Huromnazma. [lutozoisb. Lutockener. JBumxkenue uurtoriazMbl. OpraHoujibl KJIETKH.
OpHoMeMOpaHHbIe OpraHOWIbl KIETKH: sHAoIazmaTuueckas cetb (DI1C), anmmapar [onbmxw,
JU30COMBI, UX CTpoeHHe W (GYHKIUH. B3auMOCBS3b OJHOMEMOpPAHHBIX OPraHOUIOB KIIETKU.
CrpoeHue TpaHyISpPHOTO peTHKyIyMa. Mexanusm wuanpasenenuss 6eakoé 6 JOIIC. Cuntes
pacTBopuMbiXx  OenkoB. CHHTE3  KIETOYHBIX MeMOpaH. [mamkuii  (arpaHynispHBIi)
sHAOIUIa3MaTHUeCKuil peTukynayMm. CekperopHas (yHkiust annaparta ['onbmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmuposra 6enxos 6 annapame I on1b02icu. TpaHCIOPT BEIIECTB
B KJIeTke. Bakyonu pacturenbHbix kieTok. Kierounsrii cok. Typrop.

[TonmyaBTOHOMHBIE OPraHOWABI KIETKUA: MHUTOXOHIPUHU, TIACTHABL [Ipoucxodicoenue
mumoxonopuii u naacmuo. Cumdbuoecenes (K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenue u
GYHKIMM  MHUTOXOHIpUA © minacTua. [lepBuuHbIe, BTOPUYHBIE U CIOXKHBIE TJIACTH]IBI
(OTOCHHTE3UPYIONIUX JYKApHOT. XJIOPOIUIACThI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX
pacTeHuN.

HememOpanubie opranousisl kietku CtpoeHue U GyHKIIUU HeMeMOpaHHBIX OPraHOUIOB
KIeTku.  Pubocomsl. Ilpomesxcymounvie  unamenmsi.  MukpodunaMeHTsl. Akmunogvie
Mukpoghunamenmol.  MBpIILIEUHbIE  KIETKU. AKMUHOBblE ~ KOMNOHEHMbl — HeMblULeUHbIX




ka1emok. Mukpotpy6ouku. Knerounsnii nientp. CTpoeHHe U JBUKCHHE KI'YTUKOB M PECHUYEK.
MukpoTpyOouku nutoriasmsl. Lieatpuons. berku, accoyuuposannvie ¢ MUKpopuiameHmamu u
Mukpompybouxkamu. Momophvie b6enxu.

SAnpo. O6omnouka sipa, XpOMaTHH, KapuoIIa3Ma, SAPBIIIKH, UX CTPOEHHE U (DYHKIIHH.
SnepHblii 6enkoBBIA MaTpHKC. [IpoCTpaHCTBEHHOE PACIOJIOKEHHE XPOMOCOM B MHTEp(ha3HOM
anpe. Jyxpomamun u 2emepoxpomamun. belku XpoMaTuHa — TUCTOHBL. J[unamuka SA0epHOU
00010uKU 8 Mumo3se. H0epHulii mpancnopm.

Knerounbie  BkmtoueHus. CpaBHUTENbHAs  XapakTEpUCTUKAa  KIETOK  JYKapuOT
(pacTuTenbHOM, KUBOTHOM, TPUOHOI).

JdeMoHcTpauuu

Hoptpetst: K.C. MepexkoBckuit, JI. Maprysnuc.

Tabmuuer u cxembl: «CTpOGHHE SYKAPHOTHYECKOW KIETKH», «CTpoeHHe >KMBOTHOM
KIeTKkn», «CTpoeHue pacTUTENbHON KIeTKH», «CTpoeHre MUTOXOHAPUW», «Sapoy», «CTtpoeHue
MIPOKAPUOTHUYECKOHN KIETKI.

O6opynoBaHKe: CBETOBOM MHUKPOCKOI, MHKpPOIpPENapaTrbl pPacTUTEIbHBIX, >KMBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepHUaIbHbBIX KIETOK.

JlaGopaTopHasi padota «/3ydeHue cTpoeHus KJIETOK pa3IMYHbIX OPraHU3MOBY.

IMpakTnuyeckas pa6ora «/3ydyeHue CBONCTB KIETOUHON MeEMOpaHbD».

JladopaTopHasi padora «/ccienoBanue miasMoian3a U Jemia3MoiIn3a B PaCTUTEIbHBIX
KIIETKax».

IMpakTnueckas padora «/3ydyeHue ABM>KEHUS LUTOIIIA3MbI B PACTUTENBHBIX KIETKaX».

Tema 6. O0OMeH BelecTB U NMpeBpPAaILliCHUE JHEPITUHU B KJIETKe

AccUMWIALNS U TUCCUMWIALINASA — JABE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BELIeCTB:
aBTOTPOQHBIK UM  TreTepoTpoHBIA. YyacTHe KHCIOpoga B OOMEHHBIX IpoIeccax.
DHepreTudyeckoe obOecrneueHne KIeTKu: mnpespameHue ATD B oOMEHHBIX TIpolieccax.
depMEeHTATUBHBIA XapakTep pPEaKIUid KIECTOYHOro MeTabonm3ma. DepMeHThl, WX CTPOCHUE,
cBoiicTBa W MexaHm3M aectBus. Kodepmentsl. Otimuus (epMEHTOB OT HEOPTaHUYECKHX
KaTtajau3aTopoB.  benku-akTuBatopel M OEIKU-UHTHOUTOPHI.  3aBUCUMOCTH  CKOPOCTHU
(hepMEeHTAaTUBHBIX PEAKIIUN OT Pa3INYHBIX (haKTOPOB.

[lepBuyHbIl CMHTE3 OpPraHUYECKUX BEHIECTB B KiIeTKe. DOTOCUHTE3. AHOKCUCEHHbIU U
oxcuzenHvlll  homocunmesz 'y baxmepuii. Ceemocodouparowjue nueMeHmvl U NUSMEHMbL
peaxkyuonHoz2o yermpa. Ponb xjgopomiactoB B nporecce ¢poTocuHTe3a. CBeToBass U TEMHOBas
¢bazpl. @omoovixanue, Cs, Co u CAM-munvr pomocunmesa. llpoayKTUBHOCTH (HOTOCHHTE3A.
Brnusinue pa3nuyHbix (pakTopoB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHEe (POTOCUHTE3A.

Xemocunre3.  Pa3HooOpa3ue  OpraHu3MOB-XEMOCHHTETHUKOB:  HUTPUGUIUPYIOIIHE
OakTepuu, kene300akTepuu, cepoOaKkTepru, BOJOPOIHbIe OaKTepuu. 3HaUCHHE XeMOCHHTE3A.

AmnaspobHble opranu3mbl. Buabl 6poskenusi. [IpoykTel OpokKeHHs U UX HCIOIb30BaHHE
YeNoBEeKOM. AHa’poOHbIE MHUKPOOPraHM3MbI KaK OOBEKTbl OHOTEXHOJOTHMH M BO30YAUTENIH
0ose3Hei.

AdpoOHBIE OpraHu3Mbl. JTallbl dHEPreTHUYecKoro odomena. IloAroToBUTENbHBIN ATall.
I'mukonn3 — 6ecKUCIOPOIHOE PACHIEIUIEHNE TIIOKO3HI.

buonoruueckoe okucieHue, UiaKM KIEeTOUYHOE JpixaHue. Poib MUTOXOHAPHI B Mpolieccax
OMOJIOTUYECKOTO OKHUCJICHUS. [{uknuueckue peaxiuu. OxucnurensHoe
bochopunupoBanue. Juepeus memopanHo2o epaduenma npomornos. Cunmez AT®: paboma
npomonnoti  AT®-cunmasel. [lpenmyiectBa  a’poOHOro MmyTd oOOMeHa BEIIEeCTB Iepen
aHa’pOoOHBIM. D(PPEKTUBHOCTH FIHEPreTHUECKOT0 OOMEHA.

JdeMoncTpanuu

Hoptperst: [Ix. [Ipuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar,
I1. Mutyenn, I'. A. 3aBap3uH.

TaOmuuel u_cxembl: «POTOCUHTE3Y, «DHEpreTuueckuii oOMmen», «buocunres Oenkay,
«Ctpoenue pepMeHTay, «XEeMOCHHTE3.




O6opynoBaHue: CBETOBOM MUKPOCKOI, 000pyJOBaHUE JJIsl TIPUTOTOBJICHUS TOCTOSTHHBIX
U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopHass pa6ora «/3yueHne KaTaJIUTHYECKON AaKTHMBHOCTH (EpMEHTOB (Ha
IIpUMEPE aMuUIIa3bl WK KaTajaasbl)».

JlaGopaTtopuass pa6ora «/3yyeHne ¢epMEHTaTUBHOTO PpACIICIUICHUS IEPOKCHAA
BOJIOPO/JIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopnasi padora «CpaBHeHHE IPOLIECCOB (DOTOCHHTE3a U XEMOCUHTE3a».

JlaGopaTopnas padora «CpaBHEHHE TIPOLIECCOB OPOKEHHS U JIBIXaHHSD».

Tema 7. HaciiencrBeHHasi uHpopMauus U peaju3anus eé B KiIeTKe

Peakuuu matpuyHOoro cuHresa. [IpMHIMI KOMIUIEMEHTAPHOCTH B PEAKLUSIX MATPUUYHOTO
cuHTe3a. Peanmsanusi HacienCTBEHHONW HWHPOpManuu. [ 'eHeTWYeckWid KO, €ro CBOICTBa.
Tpanckpunuusa — matpuusbii cuaTe3 PHK. IIpuHIuMNBE TpaHCKpUNIMKM: KOMIUIEMEHTAPHOCTb,
aHTUIAPAIIEIbHOCTh, aCUMMETpUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoti
knemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ stansl. Yuactue tpancnoptHsix PHK B 6nocunTese Oenka. YcmoBus
o6uocunTesa 6enka. Koauposanue aMuHOKuCIoT. Pob pubocom B OnocunTese Oernka.

Cospemennvie npeocmasgnenuss o cmpoenuu eenog. Opranuzaiys reHoMa y IpoKapuoT U
9yKapuoT. Perymsiuus akTUBHOCTM TIeHOB Yy mpokapuor. ['mnore3a omnepona (®P. XKako0,
XK. Mano). Monekynsapusie mexanuzmvl 2Kcnpeccuu 2eHos y aykapuom. Ponw xpomamumna 6
peayaayuu pabomsl 2enog. Perymsiys oOMeHHBIX MpolieccoB B KieTke. Kiierounslil romeocTas.

Bupychl — HexiieTouHble (pOpMBI JKU3HU M 00uratrHele napasutsl. CTpoeHHe IPOCThIX U
CIIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaros. Kusnennviti yuxn JIHK-cooepocauux
supycos, PHK-coodepoicawux eupycos, bakmepuogacos. Obpamuas mpanckpunyus, pedepmasa,
unmezpasa.

BupycHeie 3a0oneBaHus uenoBeKka, KWUBOTHBIX, pacteHuit. CIIMJ[, COVID-19,
COLIMANIbHBIE U MEAULIMHCKUE MTPOOIIEMBI.

buoungopmamuxa:  unmecpayus u  amanuz  ooavwux  maccusos  («bigdatar)
CMPYKMYpHbIX — Ouonocuyeckux  oaumvix. Hanomexunonoeuu 6 oOuonocuu u  Meouyume.
IIpoepammupyemoie gpynxkyuu 6enkos. Cnocodvl 0ocmasKu 1eKapcms.

JdemoHcTpauuu

IMoptpetsr: H. K. Konsnos, [. . IBaHOBCKUIA.

Tabmuupl ~ u  cxembl: «buocunTes Oenkay, «l'eHeTwmueckuit koa», «Bupyce»,
«baxTepuodarmy.

IIpakTHyeckasi padora «Co3gaHue MOJIETN BUPYCa».

Tema 8. JKu3zHeHHBIN HUKJ KJIETKH

Kinerounsrii nuki, ero mepwonasl U perymsmnus. Matepdaza m muto3. OcoOeHHOCTH
mpoleccoB, mpoTekaronux B uHTepdase. [loarotoska kineTku k aeneHuro. [Ipecunrernueckuii
(MOCTMUTOTUYECKHI), CHUHTETUYECKHM M TOCTCHHTETUYECKUN (TIPEMUTOTHYECKUI) TMEPHOIbI
nHTEep(Da3hI.

Marpuunbiii  cunte3 JHK — permkanus.  Ipunmuner  perumkauun — JITHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, aHTHUIApaUIeIbHOCTh. MexaHu3m
perumukanuu  JIHK.  Xpomocombl. Ctpoenue xpomocom. Ternmomepbl U Telomepasa.
XpOMOCOMHBIN HAOOp KJIETKU — KapHOTHUIl. JMIIOUIHBIA U TaryiouIHBIA HAOOPBI XPOMOCOM.
I'omonoruunsie xpoMocombl. [1o0BBIE XPOMOCOMBI.

Henenue kinetku — Muto3. CTaaum MUTO3a U MPOUCXOJAIIME B HUX IpoLecchl. THUIb
muto3a. Kapnoknnes n nutokunes. bruonornueckoe 3HadyeHUE MUTO3A.

Perymsimust MuToTHYeCKOro IMKIa KiIeTku. [IporpammupyeMas kieTo4yHas TuoOenb —
aronTo3s.

Knetounoe siipo, xpoMocombl, GyHKIIMOHATbHAs TeHOMUKA. Mexanuzmsl nponughepayuu,
ouppepenyuposxu, cmapenus u eubenu kemox. «L{ugposasn kniemxa» — 6uoungopmamuyeckue
Mooenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu




Tabmuiel U cxembl: «KU3HEHHBIM MUK KIETKW», «MHuT03», «CTpOCHHE XPOMOCOMY,
«Peruukanus JTHK».

Ob6opynoBaHue: CBETOBOM MUKPOCKOT, MHUKpompenapaTsl: «MHUTO3 B KJIETKaX KOpEIIKa
JIyKa».

JlabopaTopHas padora «/3ydeHre XpOMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax».

JlabopaTopuasi pa6ora «HabmoneHne MuTO3a B KJIETKaX KOHUMKA KOpPELIKa JIyKa (Ha
rOTOBBIX MUKpOIIpenapaTax)».

Tema 9. CTpoenue u pyHKIMH OPraHu3MoOB

buonornueckoe  pasHooOpasue  opranu3mMoB. OIHOKJIETOUYHBIE, KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOGEHHOCTH CTPOCHHS U KUZHEACATEIBHOCTH OJTHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE I'PUOBI, OJJHOKJIETOYHBIE BOJIOPOCIH, Apyrue npoTuctel. KosloHnanbHble
OpraHU3MBl.

B3anMocBs3b yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHu, OpraHsl U CHCTEMBI OPraHOB.
Opranusm Kak enuHoe 1esoe. ['omeocras.

Tkanu pacreHuidl. Tumbl pacTUTENBbHBIX TKaHEW: o0Opa3zoBaTelbHas, MOKPOBHAs,
MIPOBOJISAINIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTPOEHHUs, (PYHKIUN U PacrooKeHHs
TKaHE! B OpraHax pacTEHUM.

Tkanu IKMBOTHBIX W 4eJoBeKa. THUMbl JKMBOTHBIX TKaHEH: SnuUTeIHalbHas,
COEJIMHUTENbHAS, MbllleuHas, HepBHasA. OCOOEHHOCTH CTpOoeHHs, (PYHKIMI U pPacroIOKEHUS
TKaHeW B opraHax >KMBOTHBIX U YeJIOBEKa.

Opransl. BereraTuBHbIE W TE€HEpAaTHBHBIE OpraHbl pacTeHWd. Opransl U CUCTEMBI
OpraHoB HUBOTHBIX U uejoBeka. OyHKIIMK OPTaHOB U CUCTEM OPTraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuid. CkeneTbl  OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. HapykHbIi 1 BHyTpeHHUI ckeseT. CTpOEHUE U TUIIbI COCTMHEHUS
KOCTEH.

JIBI>keHue OopraHu3MoB. J[BHJKEHME OJHOKJIETOUHBIX OpPraHU3MOB: aMEOOHUIHOE,
KT'YTUKOBO€, DPECHHYHOE. JIBW)KEHHME MHOTOKIETOYHBIX PpACTEHUH: TPONM3MBI U HACTHH.
JIBM>KE€HUE MHOTOKJIETOYHBIX )KMBOTHBIX U Y€JIOBEKa: MblleyHas cuctema. Peduekc. CkeneTHble
MBIIIIIBI U UX paboTa.

IIntanue oprannsmos. llornonieHne BoAbI, YIIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIECTB
pacrenusamu. [luTaHue >KMBOTHBIX. BHYTPUIIONIOCTHOE M BHYTPUKIETOYHOE IHUILEBAPEHUE.
[InTanne MO3BOHOYHBIX XUBOTHBIX. OTHENBI NMUIIEBAPUTENBHOIO Tpakra. IlumeBapurenbHbie
xkeuessl. [IuimeBapuTenbHas cucTeMa 4eJl0BeKa.

Jpixanue opranu3moB. Jlpixanue pacreHuid. Jlpixanwe >XUBOTHBIX. uddysus razos
yepe3 INOBEpXHOCTh KieTkH. KokHoe nbixaHue. JlpixarenbHas MnoBepxHOCTb. JKaOepHoe u
NEroyHoe JpIXxaHue. JlpIXaHWE IIO3BOHOYHBIX JKMBOTHBIX U 4YEJIOBEKA. OBOJIIOLMOHHOE
YCIO’)KHEHHE CTPOEHUs JIETKMX ITO3BOHOYHBIX JXUBOTHBIX. JlpIXaTellbHas cHCTEMa 4YEJIOBEKA.
MexaHn3M BEHTWISALUY JIETKUX y ITULl U MJIEKONIATaroMuX. Perynsanus neixanus. JlpIxareabHble
00BEMBIL

TpaHcnopT BewecTB y OpraHu3MoB. TpaHCHOpPTHBIE CHCTEMBbI pacTeHuil. TpaHcropr
BELIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbsl. KpoBeHocHas cucrema
II03BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepnaue, KpOBEHOCHBIE COCynbl M KpoBb. Kpyru
KpOBOOOpAalLeHUs.  DBOJIIOLIMOHHBIE  YCIOKHEHHUS  CTPOCHHMS  KPOBEHOCHOH  CHCTEMbI
MI03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsius.

Beigenenne y opranusMoB. Belnenenue y pacteHuil. BblieneHue 'y IKMBOTHBIX.
CoxparutensHble Bakyonu. Opranbl BblaeneHus. @PuubTpanus, cekpenuss u oOpaTHOe
BCAChIBAaHUE KaK MEXaHU3MbI pabOThl OPraHoB BhiAETIeHUS. CBSA3b MOJIOCTU TENa C KPOBEHOCHOU
U BBIJCINUTEIBHON cHCTeMaMu. BbiaeneHue y MO3BOHOYHBIX >KMBOTHBIX M ueioBeka. lloukn.
Crpoenue u GpyHKIIMOHUpOBaHHE HeppoHa. OOpa3oBaHUE MOYH Y YETOBEKA.




3ammTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Crnopel Oaktepuil u
LUCTHI IPOCTEUIINX. 3aliuTa y MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. Cpeacrsa nmaccCUBHONM U
XUMHUUYECKOU 3a1UThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. I[IOKpOBBI M MX MPOU3BOJHBIC. 3allUTa
opranusmMa otT Oone3Heil. MMmyHHas cuctema denoBeka. KileTouHbII M TymMopanbHbIN
UMMYHHUTET. Bpoxk1€HHBIN 1 TPHOOpETEHHBIN criennuyecknii *UMMYHHUTET. Teopus KIOHAIBHO -
cenektuBHOro ummynurera (I1. Dpaux, @. M. bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. Posib BpokIEHHOTO MIMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JIEBAHHIA.

PazgpaxxuMocte M peryisiius y OpraHu3MoB. Pa3apaXuMOCTh Yy OJHOKJIETOUHBIX
opranu3moB. Takcucel. Pazapaxxumocts u peryisinus y pacteHuid. PocToBble BemiecTBa M Mx
3Ha4YCHHUE.

HepBuasi cucrema u pediexropHasi peryisiius y >kMBOTHbIX. HepBHas cucrema u eé
OT/IENIbI. DBOJIIOIMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CHUCTEMBI Yy KMBOTHBIX. OTIEsbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nayra. besycmoBHbie u
YCIIOBHBIE pedIIeKCHI.

['ymopanbHast perynsiius ¥ SHAOKPHUHHAS CHCTEMa KUBOTHBIX M deloBeka. JKernesbl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleicTBME TOpMOHOB. B3aMMOCBSA3b HEpPBHOM U
SHIOKPUHHOM cucteM. [ unoranamo-runoduzapHas cuctemMa.

JdeMoHcTpauuu

[Moprper: U. I1. ITaBnoB.

Tabmuiel 1 cxembl: «OTHOKIETOYHbIE BOJOPOCIN», «MHOTOKIETOYHBIE BOJIOPOCIN,
«bakrepumn», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHHil», «CHCTEeMBbl OpraHoB
MMO3BOHOYHBIX JKHUBOTHBIX», «BHYTpeHHEe CTpOEHHE HaCeKOMbIX», «TKaHM pacTeHHi,
«KopueBwie cuctembl», «Ctpoenue ctebns», «CTpoeHne ITUCTOBOW ITUTACTHHKWY», «TKaHU
KUBOTHBIX», «Ckener uenoBekay, «llumeBapurenbHas cucrtema», «KpoBeHOocHas cucremar,
«/pixarenpHas cucrema», «HepBHas cucrema», «Koxa», «MplmedyHas cucTeMay,
«BplienurenpHas cucreMa», «HIOKPUHHAA cucteMa», «CTpoeHue Mblnb», «MMMyHHATET?,
«KumeuHnononoctHele», «Cxema NUTaHUS pacTeHUD», « KpoBEHOCHBIE CHCTEMBI TO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruape», «CTpoeHue miaHapun», « BHyTpeHHee CTpOeHHE JT0KIAEBOTO
yepBs», «HepBHas cucrema psid», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMbIKamuxcsa», «HepBHag cucrtema ntuny, «HepBHas cucremMa MIIEKOIUTAIOMINXY,
«HepBHas cucrtema yenosekay», «Peduexcy.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MUKpOMpenapaThl OJHOKIECTOYHBIX OPraHU3MOB,
MHUKpOIIpenapaTsl TKaHel, paKOBHHBI MOJUIFOCKOB, KOJUIEKIIUM HACEKOMBIX, UIJIOKOXKHUX, KUBbIE
9K3eMILISIPbl KOMHATHBIX PACTEHUH, repdapuu pacTeHUN pa3HbIX OTAENOB, BJIaKHbIE MperapaThl
KUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJIEKIIUN OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,
obopynoBaHue [ JEMOHCTpAallMd T[OYBEHHOTO W BO3AYIIHOTO TUTAaHUA PACTEHUH,
paciiernyieHusl Kpaxmaia © OenkoB TmoJ JedcTBUEM (GEpMEHTOB, 00OpyAOBaHHE s
JEMOHCTpPALIMK OIBITOB MO0 M3MEPEHMIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHUM, MOJIEIIN FOJIOBHOTO MO3Ta PAa3JIMUHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHne TKaHEW pacTEHUID.

JlaGopaTropHasi padora «/3yueHne TKaHEN KUBOTHBIX).

JlaGoparopHasi padora «/3ydeHne opraHoB LIBETKOBOTO PACTCHUS».

Tema 10. Pa3MHoOKeHHe U Pa3BUTHE OPraHU3MOB

@opMBI pa3MHOXKEHUSI OpPraHuU3MoOB: Oecroyioe (BKJIIOYash BETETaTHMBHOE) U TIOJOBOE.
Buner 6ecrionioro pa3MHOKEHHUS: IOYKOBAHUE, CIIOPYIISIIHS, parMeHTalusl, KITOHUPOBAHHE.

[TonoBoe pazmuoxkenue. [lonoBwie kneTku, wiau ramersl. Meio3. Craaguun wmeio3sa.
[ToBenenue xpomocom B Meio3e. Kpoccunrosep. buonoruueckuid cMpICil Mei03a U TIOJIOBOTO
nporecca. Meio3 ¥ ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpimeBoe paszputhe. [‘ameroreHes y KuUBOTHbIX. IloyioBble — JKeme3bl.
OOpazoBaHue U pa3BUTHE TOJOBBIX KiIeTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.




Omo0TBOpeHHE W AMOPUOHAILHOE PAa3BUTHE KUBOTHBIX. CIOCOOBI OILIONOTBOPEHHUS:
Hapy»KHOe€, BHyTpeHHee. [lapTeHorenes.

WNupuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HAyKa O Pa3BUTHU
opranusMoB. Mopghozcenes — o0Ha u3z enasnvix npooaem smopuonoeuu. Konyenyus mopghozernos
u mooenu mopgoeenesa. Craaun sMOpHOTEHE3a )KUBOTHBIX (Ha MpUMepe JATymkn). pobiaenue.
Tunsl npobnenus. [Jemepmunuposannoe u neoepmunuposannoe opodnenue. bracmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHHS MIICKOMUTAIONMIUX. 3apOJIBIIIEBBIC JUCTKU (TaCTPYIISIINS).
3aknaZKka OpraHoB M TKAaHEM U3 3apoJBIIIEBBIX JIMCTKOB. B3aumHOe BiMsSHUE yacTel
pPa3BUBAIONMICTOCS 3apojblmia (3MOpUOHANbHAS MHAYKUIMS). 3akiajka IUlaHa CTPOCHUS
KUBOTHOTO KaK pe3yJbTal HUEPAPXUYECKUX B3aMMOJEHCTBMM TI'€HOB. BiusgHue Ha
AMOPUOHAIEHOE PA3BUTHE PATMYHBIX (PAKTOPOB OKPYKAIOIICH CPEJIbI.

Poct u pasButue xuBoTHbIX. I[locTamMOpuoHnanbhblil nepuoa. IlpsMoe u Hempsmoe
pazButue. PaszButne ¢ Meramopdo3oM y OECIO3BOHOUYHBIX W TO3BOHOYHBIX IKHWBOTHBIX.
buonornueckoe 3HaueHre MPSIMOTO M HEMPSIMOTO Pa3BUTHUS, UX PACIPOCTPAHEHUE B MPHUPO/IE.
Tunber pocta >XUBOTHBIX. DakTOpbl pEryasnuu pocTa KUBOTHBIX W denmoBeka. Craguu
MOCTAMOPHUOHATILHOTO PAa3BUTHS y JKUBOTHBIX M 4YeloBeKa. [leprosibl OHTOTreHe3a uesoBeKa.
CrapeHue u cMepTh Kak OMOJIOTMYECKUE TIPOLECCHI.

Pa3smHokenue u pasurue pactreHuil. ['ametodut u cnopodur. Meio3 B KM3HEHHOM
nukie pacrennit. OOpa3oBaHuWe cCrmop B Tpolecce Meio3a. [amMeroreHe3 y pacTeHUH.
OIIoI0TBOpEHNE H  PA3BUTHE PACTUTEIBHBIX OpraHu3MoB. J[BOWHOE OIJIOAOTBOPEHHUE Y
LBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBI PEryIISINN OHTOTEHE3a Y PACTEHUN U KUBOTHBIX.

JdeMoHcTpanuun

IMoprpetsr: C. I'. Hapamun, X. [lIneman.

Tabauiel U cxembl: «BereraTuBHOE pa3sMHOXKeHHE», « TUIBI OECHOIOT0 Pa3MHOKEHHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHaAb», «Pa3MHOXeHUEe HBIUVIEHB», «Pa3MHOXEHHE TUAPHBI»,
«Mernosy, «Xpomocombly, «l'ametorenes», «CTpoeHHE SUIEKIETKH W CIEPMATO30HUIay,
«OcHOBHBIE CcTaguu OHTOTeHe3a», «lIpsmoe m Hempsimoe pa3BuTHE», «Pa3BUTHE MaKCKOTO
Kyka», «Pa3Butue capanum», «Pa3BUTHE JATYIIKWY, «/[BOIHOE OIUIOJOTBOPEHUE Y IIBETKOBBIX
pactenuit», «CTpoeHHe CeMsIH OJHOAOJbHBIX W JIBYIOJBHBIX PacTeHUi», « KU3HEHHBIN LUK
MOPCKON  KamyCTbl», <OKW3HEHHBIM [HMKIT MXa», <OKW3HEHHBIM IUKI MarnopOTHUKAY,
«OKU3HEHHBIN TUKII COCHBD.

O6opynoBaHue: CBETOBOI MHUKPOCKOIL, MUKpOIpenaparsl AULIEKIETOK u
CIEepMaTO30MA0B, MOJENb «L{MKII pa3BUTHS JATYIIKIAY.

JladbopaTopHasi pa6ora «/3yueHne CTpo€HUsT TOJIOBBIX KIJIETOK Ha TOTOBBIX
MHKpOIIpernaparax.

IIpakTHyeckasi padora «BplsiBIleHHEe NPU3HAKOB CXOJACTBA 3apOJIbIIIEH MO3BOHOYHBIX
YKUBOTHBIX».

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOMXEHUS BBICIIUX PACTCHUN».

Tema 11. 'eHeTHKA — HayKa 0 HACJIEACTBEHHOCTH M HI3MEHYHMBOCTH OPraHN3MOB

Ucropus craHoBieHHMS M pa3BUTUS TEHETUKM Kak Hayku. PabGotel I'. Mennens,
I'. ne ®puza, T. Moprana. Ponb oTeuecTBEHHBIX Y4EHBIX B pa3BUTUU TeHeTUKU. Pabotel H.
K. KossuioBa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenxko, F0. A. ®ununuenko, H.
B. Tumodeera-Pecosckoro.

OCHOBHbIE T€HETUYECKUE MOHATUS U CUMBOJIBL. [ OMOJIOTUUHBIE XPOMOCOMBI, AJIJIEJIbHbIE
T€Hbl, AJIbTEPHATUBHbIE NPHU3HAKH, JTOMUHAHTHBIA W PELECCUBHBIA MpPHU3HAK, TOMO3UIOTA,
reTepo3UroTa, 4ucras JWHUSA, THOPUAbI, TeHOTHM, (eHoTurl. OCHOBHBIE METOIbl TE€HETHKHU:
TUOPUA0TIOTMUECKUMA, ITUTOJIOTUIECKH, MOJIEKYISPHO-T€HETUIECKHIA.

JdeMoncTpanuu

Hoptpersl: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U. BaBuios, A.
H. benozepckuit, I'. . Kapneuenko, FO. A. @unumuenko, H. B. Tumodees-PecoBckuii.

Tabnuiiel u cxembl: «MeTOIbI TeHETUKIY, «CXEMBI CKPEIITUBAHUS.




JlaGopaTopnas padora «/po3oduia kak 00bEKT reHeTUYECKUX HCCIIEOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKOH €AMHOOOpa3us
ruOpuaoB nepBoro nokojenus. [lpaBuno momuHMpoBaHus. BTopoit 3akoH Menzaens — 3aKoH
pacuiernieHus Ipu3HakoB. LluTonornueckne 0CHOBBI MOHOTHOPUAHOTO CKpeniuBanus. [ umnoresa
YUCTOTHI FaMeT.

AHanm3upyromiee  ckpemuBaHue.  [IpoMeXyTOudHbIA  XapakTep  HACJEIOBaHUS.
Pacmennenne npu3HakoB pH HENIOJIHOM JJOMUHUPOBAHUH.

JurubpunHoe ckpemuBanue. Tpernid 3akoH MeHaenss — 3aKOH HE3aBHCHMOTO
HaCJIeI0BAaHU MMPU3HAKOB. LluToI0OTHYecKrne OCHOBBI TMTUOPUIHOTO CKPEIINBAHUSI.

CuemnienHoe  HacienoBaHue — npusHakoB.  PabGorsr  T. Moprana.  CremieHHOe
Hacjae0BaHUE TEHOB, HApyUICHUWE CUCIUICHUS MEXAy TIeHaMu. XPpOMOCOMHAas TeOopus
HAaCJIEACTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIM MEXaHHU3M OIpeJesieHusl MoJjia. AYTOCOMBI U TOJIOBBIE
XpoMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIl Moj. ['eHeTudeckas CTpyKTypa IOJIOBBIX
xpoMocoM. HaciienoBanue Npu3HaKOB, CHETUICHHBIX C ITOJIOM.

l'enotun kak nenoctHas cucrema. llnedoTponusi — MHOXKECTBEHHOE JIEWCTBHUE TE€HA.
MHOKECTBEHHBIN ayuienu3M. B3auMoJelcTBUE HeaIeNIbHBIX TeHOB. KoMIIEMEHTapHOCTb.
Onucras. [Tosmmepus.

['eHeTMYecKknii KOHTpPOJIb PpA3BUTHSA PACTEHHWH, JXUBOTHBIX M YEJIOBEKA, a TaKXKe
(GU3MOJOrMYECKUX TPOLECCOB, IMOBEAEHUS W KOTHUTHUBHBIX (yHKuuH. [‘eHeTmueckue
MEXaHHU3MBbl CUMOUOTEHE3a, MEXaHU3Mbl B3aHUMOJCHCTBUS «XO3MWH — MApa3sUT» U «XO3SIHH —
MUKpOOHOMY. ['eHeTHueckne acreKTbl KOHTPOJIS U U3MEHEHUs HacjaeICTBEHHON nHpopManuu B
ITOKOJIEHUSX KJIETOK U OPTaHU3MOB.

JdemoHcTpauuu

IMoptpetsl: I'. Menaens, T. Mopras.

Tabmuipl u cxembl: «I[lepBbIiit U BTOpOii 3akoHBI MeHmens», « Tpetuit 3akoH MeHemns»,
«AHanu3upymlee ckpemuBanue», «HenonHnoe nomuanpoBanuey», «CLENIEHHOE HACIEI0BaHUE
MIPU3HAKOB y Ipo3oduibl», «['eHetnka nmonay, «Kapuortumn yenoBekay, «Kapuotumn qpo30uib,
«Kapuotun ntuup», « MHOKECTBEHHbBIN aJIJIEU3M», «B3auMo1eiiCTBUE T€HOBY.

OO0opyoBaHue: MOJIETh ISl IEMOHCTPAIIMH 3aKOHOB €AMHO00pa3usi THOPHUIOB MEPBOTO
MOKOJIEHUSI U PACLIEIJICHUs NPU3HAKOB, MOJENb JUIsl JIEMOHCTpAlUU 3aKOHAa HE3aBUCHUMOIO
HacJeA0BaHUs NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALMK CLUEIJIEHHOTO HACIEA0OBAaHUS MPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «/[pozodunay.

IIpakTnyeckass padora «3ydeHue pe3yabTaTOB MOHOTUOPHUIHOTO CKPEIIUBAHUSA Y
JPO30(UITBD».

IpakTnyeckass pa6ora «l3yuenue pe3ynbTaToB IUTHOPUIHOTO CKPEUIUBAHUS Y
JPO30(UITBI».

Tema 13. 3akoHOMEePHOCTH U3MEHYNBOCTH

BzaumopneiictBue reHotuna u cpeabl npu popmupoBaHuu (GeHotuna. M3amMeHYUBOCTH
npu3HakoB. KauecTBeHHbIE M KOJMYECTBEHHbIE  NPU3HAKUM. Buasl  HM3MEHUYMBOCTH:
HEHACJIEJACTBEHHAs U HACIEACTBEHHAs.

Monudukanrontas u3sMeHYMBOCTh. Posb cpenbl B hopMUpPOBaHUM MOJU(DUKALIMOHHON
n3mMeHunBocTH. Hopma peaknuu npusHaka. BapumanuoHHBIA psig M BapualuMOHHAs KpuBas
(B. Horanncen). CoiicTBa MOIU(PUKAIMOHHONH U3MEHYUBOCTH.

l'enoTununueckass nM3MeHYUBOCTh. (CBOWMCTBAa T€HOTUIIMYECKOW HM3MEHUYMBOCTU. Bujbl
TeHOTUITNYECKON U3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHASI.

KomOunaTtiBHas M3MEHYMBOCTh. Mei03 U MOJIOBOM MpPOIlEcCC — OCHOBAa KOMOMHATUBHOM
M3MEHYUBOCTU. POJIb KOMOMHATUBHOM M3MEHYMBOCTH B CO3JJaHUH T'€HETUYECKOT0 pa3HOOOpa3us
B MpeJienax 0JHOrO BUA.

MyranronHass MU3MEHUYMBOCTh. BuUIbl MyTanuii: reHHbIE, XPOMOCOMHbBIE, T€HOMHBIE.
CrnoHTaHHbIE W MHAYLUPOBaHHBIE MYyTalUMU. SnepHble W UUTOIJIA3MATHUYECKHE MYTallUH.




Comarnueckre W MOJOBble MyTaluu. [IpuuvHBl BOZHUKHOBEHHSI MyTanuid. MyTareHbl U HX
BJIUSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Tpolecca. 3aKOH TOMOJOTUYECKUX
psanoB B HacneiacTBeHHoM wu3meHuuBocT (H.W. BaBunoB). BHesinepHas W3MEHUMBOCTH U
HACJEeJCTBEHHOCTb.

Dnucenemura u 3NUSEHOMUKA, PONb INUSEHEMUYECKUX (HDaKmopoe 6 HACIe008aHUU U
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.

JdeMoHcTpanuu

IHoptperst: I'. ne ®pus, B. Moranncen, H. U. BaBunos.

Tabmuiel u cxembl: «Buabl u3MeHUnBOCTH», «MoauduKanuoOHHAS W3MEHUYHUBOCTHY,
«KoMOnHaTHBHAsT  HM3MEHYHUBOCTDHY, «Meiio3», «OMm1010TBOPEHUEY, «['eHeTHUeCKHE
3a00JIeBaHMs YeTI0BEeKa», «Bumpl MyTauii».

OO6opynoBaHue: KUBbIE W TepOapHbIe SK3EMIUISIPhl KOMHATHBIX PACTCHHN, PHCYHKH
(dboTorpadun) >KMBOTHBIX C PA3IMUYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopuasi  pa6ora «l/ccienoBaHue = 3aKOHOMEPHOCTEH  MOAM(PUKAIIMOHHOM
W3MEHUYHMBOCTH. [TocTpoeHnEe BaprallmOHHOTO ps/ia U BApUAMOHHON KPUBOW.

IpakTnueckas padora «Myranuu y Apo30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTHKA YeJiOBeKA

Kapuotun denosexka. MexayHapoaHass mporpaMma HCCIEIOBaHHUS T€HOMa 4YeJlOBEKa.
MeToapl M3ydeHHs] TEHETUKH YeJIOBEKa: TeHEaJTOTHYeCKUd, OJM3HEIOBBIM, ITUTOTCHETUUECKHH,
MOMYISAIUOHHO-CTATUCTUYECKUN, MOJIEKYIsIpHO-TeHeTHuYeCKuid. COBpPEMEHHOE OMpeaeIICHUE
TE€HOTHIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUITMPOBAHUE, B TOM 4yHnciie ¢ moMonipo TT1[P-
ananu3a. HacnenacrBennbie 3a0o0eBanms yenoBeka. [ eHHbIE M1 XpOMOCOMHBIE OOJIE3HH YeIOBEKa.
bone3nn ¢ HacienCTBEHHOW NPEeApacHoIOKEHHOCThIO. 3HAYEHUE MEIUIMHCKOW TeHETHUKH B
MPEAOTBPAIICHUA M JICYCHUH TEHETHYECKUX 3a00JIeBaHWUU UeoBeKa. MEIWKO-TeHEeTHYEeCKOe
KOHCYnbTHpOBaHuE. CTBOJIOBBIE KIETKH. [[OHATHE «MP€HETUYECKOTO TPy3a». DTUYECKHUE ACTIEKThI
uccaea0BaHui B 00J1aCTH PEIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnveckue GakTOPhI MOBHIINIEHHOW YyBCTBUTEIBLHOCTH Ue€JIOBEKa K (DU3UYECKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKpYyKaromienh cpeapl. ['eHeTndeckas MpeapacroyioKEHHOCTb
YyeJIoBeKa K MaTOJIOTHSIM.

JdemoHcTpauuu

Tabmuipl u cxemsl: «KapuoTumn yenoBeka», «MeToabpl U3YUYCHHS] TCHETHKH YEIOBEKay,
«["eHeTH4eckue 3a00JICBAHUS YEIOBEKAY).

IpakTHyeckasi padora «CoCTaBIeHUE U aHATIU3 POJOCIOBHOM».

Tema 15. Cesiekniusi OpraHu3sMoB

JloMecTukamuss M celeKuus. 3apoXKJACHUE CEIEKIMKW W JOMECTUKaluu. YdeHue H.
W. BaBunoBa o lleHTpax NPOMCXOXKACHUS M MHOTO0Opasus KylIbTypHBIX pacTeHuii. Poib
CEJIEKIIMM B CO3JaHUU COPTOB PACTEHUU M TMOPOJ KUBOTHBIX. COpT, mopoja, ImTaMM. 3aKOH
TOMOJIOTUYECKHUX PsIZOB B HacleacTBeHHOM n3MeHunBoctd H. M. BaBuiioBa, ero 3Hauenue jyis
CEJICKIIMOHHOH pabOTHI.

Meto sl CEJNICKIIMOHHON  palboThI. HckyccTBeHHBIN oTOO0D: MacCOBBIM U
WHIUBUAYAIbHBIA. DTanbl KOMOMHAIIMOHHOW ceNeKuuu. VcmbiTaHue MTpou3BOIUTENEH 10
noToMcTBy. OTOOp MO TEHOTUIy C TOMOIIbIO OIEHKHM (EHOTUIA TMOTOMCTBA W OTOOp IO
reHOTHUIy ¢ momolubto aHanuza JIHK.

HckyccTBeHHBI MyTareHe3 KaK METOJ| CeNeKIMOHHOW paboThl. PamuanuoHHbli U
XUMHUYECKUH MyTareHe3 KaK MHCTOYHMK MYyTallMid y KyJIbTYpHBIX (OpPM OpraHu3MOB.
Hcnonb3oBaHne TE€HOMHOTO pENAaKTUPOBaHHWS M MeToJoB pekoMOuHaHTHBIX JIHK mns
MOJTY4YEHUSI UCXOJIHOTO MaTepuana AJis CeIeKLIUH.

[Tonyuenne mnonummonnoB. BuyrpuBumoBas ruOpuau3anus. bIM3KOPOICTBEHHOE
CKpelllMBaHue, WK UHOpUIUHT. HepoacTBeHHOE cKpeluBanue, win ayropuauHr. ['ereposuc u
ero mnpuuuHbl. Vcmonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas TUOpUAM3AIUS.
[Ipeomonenne Oecruiomusi MEXBUAOBBIX THOPUAOB. JIOCTHMKEHHSI CENEKIMU pPACTEHUH U
KUBOTHBIX. «3e1EHaAs pesoNOYUsLY.




CoxpaHeHHe M M3y4€HHE TN€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHH M UX JTUKHX
poauYel i CO3aHUsI HOBBIX COPTOB U TMOPUIIOB CEIIbCKOXO3SIICTBEHHBIX KYIbTYp. M3yuenue,
coxpanenue u ynpasieHue 2eHemuyecKUMU pecypcamil CelbCKOX03AUCMBEHHbIX U NPOMbBICTIOBLIX
HCUBOMHDBIX 8 YeNaxX VAVUULEHUS CYWeCBYIOWUX U CO30aHUs HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM 4ucie ¢ NPUMeHeHUueM CO8PEMEHHBIX MemOoO08 HAYYHLIX UCCIe008AHU, NEepedosblX uoel u
NepCneKmuBHbIX MEeXHOI02ULL.

JdeMoHcTpanuu

Hoprpersr: H. 1. BaBunos, 1. B. Muuypun, I'. /. Kapneuenko, II. II. JIykbsHenko, b.
JI. Acraypos, H. bopioyr, /1. K. benses.

Tabmuiet u cxeMbl: «L{eHTpBI TPOUCXOXKICHUS U MHOTOOOPa3Hsl KyIbTYPHBIX PACTCHHII,
«3aKOH TOMOJIOTMYECKHX PSAJIOB B HACIEACTBEHHOW HM3MEHUMBOCTH», «METOIBI CEIEKIUN,
«Otnanénnas rudpunuzanusy», «Myrarenes».

JladbopaTopHas padora «/3ydeHrne COPTOB KYJbTYPHBIX PACTEHUN U MOPOJ AOMAIIHHUX
YKUBOTHBIX).

JladopaTopHas pa6ora «/3ydeHne METOJIOB CEIEKIUN PACTEHUI.

IpakTHyeckas padora «[IpuBUBKa pacTeHUN».

Ikckypeust «OCHOBHbIE METOJIBI U TOCTHKEHUS CENEKIIMH PacTeHUN M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIINIO, TUIEMEHHYIO (epMy, COPTOUCIIBITATENIBHBIA yJacTOK, B TEIUIMYHOE
XO035ICTBO, B 1a00OpaTOPHIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. BUOTeXHO0JI0TUSA U CHHTETHYECKAsl OMOJIOTHSI

OOBEKTHI, HMCTOJIb3yeMble B OHWOTEXHOJOTHH, — KIETOYHBIE M TKAHEBBIE KYJIBTYPHI,
MHUKPOOPTaHU3MBbI, WX XapaKTepuCTUKa. TpaJauiMoHHAs OWOTEXHOJOTHS: XJeOoIleueHue,
MOJTyYeHUE KHUCIOMOJIOUHBIX MPOIYKTOB, BUHOAENUE. Mukpoouomornueckuii cuaTe3. OOBeKThI
MHKPOOHOJIOTHIECKUX TeXHOJIOTuH. [Ipon3BoacTBO Oenka, aMUHOKUCIOT U BUTAMHHOB.

Co3maHve TEXHOJOTMH M HMHCTPYMEHTOB  LIEJICHAIIPABICHHOTO MW3MEHEHHUS W
KOHCTPYMPOBAHMS TEHOMOB C LIEJIbI0 MOJyYEHUsI OPraHU3MOB U X KOMIIOHEHTOB, COJIEpP KaIlINX
HE BCTpEeUaroufecs B Mpupojie OMOCUHTETUYECKHUE ITYTH.

Knerounas muxxenepusi. MeToapl KyJbTyphbl KJIETOK M TKAHEH PAaCTEHUM M JKUBOTHBIX.
KpuoGanku. Comarmueckass THOpuM3alnvs U COMaTHYECKUW sMOpuoreHes. Mcrmonp3oBaHue
rariouJI0OB B CENEKUMM pacTeHuil. [lonyuenue monoxknonanvHulx awmumen. Fcnonvzoeanue
MOHOKIIOHANbHBIX U NOTUKIIOHANbHLIX aHmumen 8 meouyuHe. VICKyCCTBEHHOE OIUJIOJJIOTBOPEHHUE.
PekoHCTpyKIMsS SHLEKIETOK M KIOHUPOBAaHUE >KUBOTHBIX. MeETOJ TpaHCIUIAHTAUUU SAEp
KIIETOK. TexHonocuu 0300posieHus, KyIbMUSUpOo8aHUus U MUKPOKIOHANbHO2O PA3MHONCEHUs
CeNbCKOXO3AUCEEHHBIX KYILbIYD.

XpOMOCOMHAsI M T€HHasl MHXKeHepusl. MICKycCTBEHHBIN CUHTE3 reHa U KOHCTPYHPOBAaHHUE
pekomOunantHeix JIHK. Cozoanue mpamnceennvix opeanuzmos. JIOCTHIKEHUS W TIEPCIICKTHBBI
XpOMOCOMHOM W TEHHOM HWH)XXEHEpUHU. ODKOJOTHYECKHME U JTHUYECKHUE MPoOJIeMbl TeHHON
WHXEHEPUU.

Menmuuuackue  OmotexHojioruu. IloctreHomHas  nmdpoBas  meaunuHa.  [TIIP-
JIMarHOCTHKa. MeTaOOJOMHBIN aHallu3, TeHOLIEHTPUYECKUH aHaIU3 MPOTEOMa YeJOBEKa IS
OLIEHKH COCTOSIHUS €ro 3J0poBbi. Vcronb30BaHNe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka.
3D-6uonnkenepust ns pa3paboTku (yHIaMEHTaIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,
CO3JaHMUSI KOMIUIEKCHBIX TKaHEH COYETaHMEeM TEXHOJIOTUH TpEXMEPHOTO OUONPUHTHHTA H
ckaddonauHra s penieHus 3a1a4 NepcoHaTu3UPOBAHHON MEIUIIUHBI.

Coznanue BEKTOPHBIX BAKIMH C IIeNbl0 00ecredeHnss KOMOMHUPOBAHHOW 3alIUTBhI OT
Bo30yauteneit OPBU, ycraHoBieHue MOJEKYISpHBIX MeXaHU3MOB (yHkunoHupoBanus PHK-
COJIeprKalIuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHBIE 3a00JIeBaHUS YETOBEKA U KUBOTHBIX.

JdeMoncTpanuu

Tabmuiel ~ u  cxembl: «/Mcnonb30BaHHEe  MUKPOOPraHM3MOB B MPOMBIIIJIEHHOM
MIPOU3BOJICTBEY, «KileTouHas nHxkeHepus», « 'eHHass HHKEHEPUI.

JlaGopaTopHasi padora «/3yueHne 0ObeKTOB OMOTEXHOJIOTHI.

IpakTnueckas padora «llosyueHrne MOJIOUYHOKHUCIIBIX IPOIYKTOBY.




IKckypeust «bHOTeXHONIOTHS — BaKHEWIIas MPOM3BOIUTENbHAS CHJIA COBPEMEHHOCTH
(Ha OMOTEXHOJIOTHMYECKOE IPOU3BOCTBO)».

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MUA HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OOYJarOIIMMUCS
IIPOrpaMM CpeIHEro oOIIero 00pa3oBaHus: TMUHOCTHbIE, METAIIPEIMETHBIE U IIPEIMETHBIE.

B cTpykType TUYHOCTHBIX pe3ylIbTaTOB OCBOCHHS MPOTPAMMEI TIO OMOJIOTHHU BBIJICIICHBI
CIIEAYIOIIME  COCTABIIAIONIME: OCO3HAaHWE OOYJYArOIIMMHUCS  POCCHHCKOW  TpakJaHCKON
UJICHTHYHOCTH — TOTOBHOCTH K CaMOPa3BHTHIO, CaMOCTOSITEIIbHOCTH u
CaMOOTIPENICIICHUIO, Haluyue  MOMUBAYUU K 00y4YeHHIO OMOJIOTHH, YereHanpasieHHoe
paszsumue BHYTPEHHUX yOSKICHUH JIMYHOCTH HA OCHOBE KITIOYCBBIX IICHHOCTEH M HCTOPUICCKUX
TPaIUIAA Pa3BUTHS OWOJIOTHYECKOTO 3HAHUS, 20MOBHOCMb U  CNOCOOHOCHb 0OYUAIOIIHXCSI
PYKOBOACTBOBATHCA B cBoen JCATCIIBHOCTHU IIEHHOCTHO-CMBICJIOBBIMHA YCTaHOBKaMH,
MPUCYIIUMH CHCTEME OMOJIOTUYECKOTO 00pa30BaHUS, Haluyue NpagoCcoO3HAHUs FIKOIOTHIECKOM
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TN Y CTPOUTD KU3HCHHBIC TUTAHBI.

JIM4HOCTHEBIE PE3YIbTAaThl OCBOCHUA IMPOrpaMMBI 110 onoIornu JOCTUT'AKOTCA B €IMHCTBEC
yqe6HOﬁ U BOCIIMTATEILHOU ACATCIIBHOCTU B COOTBETCTBUHU C TPAAWUILIMOHHBIMH pOCCI/II\/’ICKI/IMI/I
COOUOKYJIBbTYPHBIMHU, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBLIMHU IICHHOCTAMU, IMMPHUHATBIMU B
oOmIecTBe TpaBWJIAMH W HOPMaMH IOBEJCHUS W CIIOCOOCTBYIOT TPOIECCaM CaMOITO3HAHUS,
CaMOBOCIIMTAHUSA U CaMOPa3BUTHUS, Pa3BUTHUA BHYTpeHHeﬁ MO3UIKUHK JIMYHOCTHU, IMMAaTPUOTU3MA U
YBa)XEHMsI K 3aKOHY U IPaBOMOPSAKY, YETOBEKY TpyJa U CTapIIeMy IOKOJIEHHIO, B3aUMHOIO
yBaKeHHs, OEpeKHOr0  OTHOIIEHHS K  KyJAbTypHOMY  HAClIEIUI0 W TpaJulusM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, NpUpoae U OKPYKaIOIIEH cpee.

JIndHOCTHBIE Pe3yIbTAThl OCBOEHHUS y4eOHOro npeaMera «bruosnorus» A0IKHBI OTpaKaTh
TOTOBHOCTh M CITOCOOHOCTH O0YYarONIuXcsi PyKOBOACTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOIIMX TPAJUIUOHHBIM LEHHOCTSAM POCCHMCKOrOo  0OIlecTBa,
paciiupeHe >KU3HEHHOTO OIbITa M ONbITA JCSTEIbHOCTH B IPOILIECCE peaTnu3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOr0 BOCHUTAHMA:

cOpPMUPOBAHHOCTh ~TPAKIAHCKON MO3ULMKM OOydaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)KeHHWE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOM JESITETLHOCTH MIPH CO3/IaHUU YUeOHBIX IPOCKTOB,
pelieHny y4eOHbIX U MO3HABATENbHBIX 33/1a4, BHIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpENeNsITh COOCTBEHHYIO TMO3UIMI0O TI0 OTHOIICHHUIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHME YUYUTHIBaTh B CBOUX JCHCTBUSIX HEOOXOIMMOCTh  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJIEH ¢ pa3sHBIMU YOEXKACHUSAMHU, KYIbTYPHBIMHU LIEHHOCTSIMH U COLMATbHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TMPOIECCE COBMECTHOTO BBIMOIHEHUS Y4YEOHBIX,
MO3HABATENBHBIX M UCCIEIOBATENbCKUX 3a7a4, YBAXKUTEIBHOTO OTHOLICHWS K MHEHHIO
OTITIOHEHTOB MPH 00CYKIEHUU CIIOPHBIX BOTIPOCOB OMOJIOTHYECKOTO COICP KAHMUS,

TOTOBHOCTh K TYMaHUTApHOMN M BOJOHTEPCKON NESATENbHOCTH;

2) NIaTPHOTHYECKOTO BOCIIMTAHUSI:



c(OPMHUPOBAHHOCTh POCCUNMCKON TPaKIAHCKOW MACHTUYHOCTH, MATPUOTU3MA, YBAKCHUS
K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Iepel POOuHOM, ropIocTH 3a CBOM Kpail, CBOXO
Popauny, cBOM S3BIK M KyJBTYPY, IPOIILIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuy;

[[EHHOCTHOE OTHOIIEHUE K TPHUPOJHOMY HACICAUI0 M TMAMSITHHKAM TPUPOIBI,
noctkenusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIOCOOHOCTh OLIEHWBATh BKJAJ POCCHHCKHX YYEHBIX B CTAHOBJICHHE M pa3BUTHE
OHMOJIOTHH, TOHUMAHWSI 3HAYCHUsT OMOJIOTHH B IIO3HAHUW 3aKOHOB TIPUPO/IBI, B )KU3HU YEJIOBCKA U
COBPEMEHHOT0 00I11eCTBA;

uneiHass yOeXJACHHOCTh, TOTOBHOCTh K CIyKeHHIO W 3ammre (OredecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIL0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

OCO3HAHMUE JYXOBHBIX IEHHOCTEN POCCUICKOTO HApO/1a;

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ’TUYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIIUIO U MPUHUMATH OCO3HAHHBIC PEIICHHS], OPUCHTHPYSICH
Ha MOPaJTbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH;

OCO3HAHHE JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OyAyILIEro;

OTBETCTBEHHOE OTHOUIEHHME K CBOMM pOJUTENSM, CO3/IaHHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TPHHSTHS IIEHHOCTeH CEMEWHOU KM3HU B COOTBETCTBUU C TPAIUIIUSIMHU HAPOJIOB
Poccun;

4) 3CTeTHYECKOr0 BOCITUTAHMSA:

ACTETHYECKOE OTHOIIECHUE K MHUPY, BKIIFOUYAsi 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOpPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMMAaHKE YMOIIMOHAIBHOTO BO3JICHCTBHS XKUBOM MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPRKCHHIO B Pa3HBIX BUIAX HMCKYCCTBA, CTPEMJICHUE ITPOSIBIISTH
KayecTBa TBOPYECKOU JIMUHOCTH;

5) puznyeckoro  BocnuTaHHs, (OPMHPOBAHHSI  KYJbTYPbl  310POBbS H
AMOLMOHAJIBHOTO (JIaroNnoJIy4us:

MMOHMMAaHKE W pean3alus 3J0pOBOTo U O6e30macHoro oOpa3a Ku3HU (37I0POBOE MUTAHHE,
coOirofiecHre TUTMEeHUYECKUX MPaBWI U HOPM, cOalaHCUPOBAHHBIN PEKUM 3aHATHI U OTHAbIXA,
perynspHas (¢u3nyeckas aKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE IIEHHOCTH IMPaBWJI MHIUBUIYAIbHOTO M KOJUIGKTMBHOIO O€3011acHOTO
MOBEJICHUS B CUTYaIUAX, YTPOXKAIOIIUX 30POBbIO U KHU3HU JIIOJICH;

OCO3HAHUE TOCJIEICTBUN W HENPUITHS BPEIHBIX MPUBBIUEK (YIMOTPEOICHHS alKOTOJIs,
HApPKOTHUKOB, KypeHUs);

6) TpPy/10BOr0 BOCIIUTAHHUS:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

FOTOBHOCTb K  AKTUBHOM  JEATENbHOCTH  TEXHOJIOTMUECKOW U COLMaIbHOU
HAIMpPaBJIEHHOCTH, CHOCOOHOCTh MHMIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITENIBHO BBITIOJHSTH
TaKyo JesITeNIbHOCTD;

MHTEpEC K pa3au4HbIM cepam npodeccHOHANBHON NIESTEIBHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBII BEIOOpP Oynyiiel mpodeccuu u peanr30BbIBaTh COOCTBEHHBIC KU3HEHHbBIE TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHMIO U caMOOOpa30BaHHUIO Ha MPOTSHKEHUU Bee
KU3HU;

7) 3K0JIOTHYECKOT0 BOCIUTAHHUS:

9KOJIOTHYECKHU 11€TIECO00pa3HOe OTHOIICHUE K MPUPOJIE KaK HCTOYHHUKY KU3HU HA 3emiie,
OCHOBE €€ CyIIeCTBOBAHUS;

MOBBIIIIEHUE YPOBHS AKOJIOTUYECKOW KYNBTYphI: MPUOOpPETEHHE OMbITa MIIAHUPOBAHUS
MOCTYIKOB U OLIEHKH WX BO3MOXHBIX MOCIEICTBUI TSl OKPYXKAIOIIEH cpeapl;

OCO3HaHHE TTI00aJHHOTO XapaKTepa SKOJIOTHUYECKUX MPOOJIeM U MyTeH UX pelIeHHUs;

CIOCOOHOCTH UCIOJIB30BaTh MPUOOpeTaeMble MIPH U3yYSHUH OMOJIOTUU 3HAHUS U YMEHHUS
MIPU pEIIeHuH TPoOJEM, CBSI3aHHBIX C PAlMOHAIBHBIM MPUPOOIOJIB30BaHUEM (COOIIOIEHUE



IIpaBWJI NOBEJAEHUS B MPUPOJE, HAIPABJIECHHBIX HAa COXPAaHEHUE PABHOBECUS B JKOCHUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Ouochepsl);

AKTUBHOE HEINPUATHE ICHCTBUM, NMPUHOCAIIMX BpEl OKpPYXKalOLEeHd IPUPOSHOU cpene,
YMEHHUE MPOTHO3MPOBATH HEOIATONPHUITHBIE SKOJOTUYECKUE MOCIEACTBHS MPEANPUHUMACMbIX
JEUCTBUN U NPEAOTBPAILATh UX;

HaJIM4Yue PA3BUTOrO SKOJOTMYECKOIO MBIIIJICHHS, SKOJIOTMYECKON KYyJIbTYphl, OIIBITA
NESITEIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS PYKOBOJACTBOBATbCA WMH B
[I03HABATEIbHONW, KOMMYHUKATUBHOW M COLIMAJIbHOM IPAKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU JESITEIbHOCTH SKOJIOTMYECKOM HANPABIEHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHUS:

Cc(OPMHUPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HAayKM U OOLIECTBEHHOM IpPAKTUKH, OCHOBAHHOIO Ha JMAJIOre KYJIBTYP,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEpUICHCTBOBAHWE  fA3BIKOBOM W  YHUTATEIbCKOM  KyJIbTYyphl Kak CpeAcTBa
B3aUMO/JICHCTBUS MEXTy JIOAbMH U IMO3HAHUS MUDA;

MMOHMMaHHE CHEelU(PUKH OUOJIOTUM KaK HAayKH, OCO3HaHUs €€ poju B (OpPMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOI'O MBILJIEHUS, CO3/IaHUU LIEJIOCTHOIO MPECTaBICHHsI 00 OKpYKaIoLIeM
MHpE Kak O €IMHCTBE MpHUPOJIblI, 4YeJOBEKa U O0O0IIecTBa, B TMO3HAHUM MPUPOJTHBIX
3aKOHOMEPHOCTEH U pelieHnu IpobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOEKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JUIsl COBPEMEHHOM IMBHJIM3ALNUN: 00€CTIeUeHUS
HOBOT'O YPOBHSI Pa3BUTHUSL MEAULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpoOaemMbl pa3BUTHS YEIOBEUYECTBA, IOUCKA MyTEeH BBIXOJA U3 II00aIbHBIX
HKOJIOTMUECKUX NPo0sieM U o0ecrieueHus nepexoia K ycToH4MBOMY Pa3BUTHUIO, PAllUOHATBHOMY
MCIO0JIb30BAHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHHH OMOJOTHYECKMX 3HAHUU B LIEJISX MOBBIIICHUS 0OIIei
KYJIbTypbl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTaBHOW YacTH (PYHKIIMOHAIBHON
TPAaMOTHOCTH 0Oy4JaroImuXcs, POpMHUPYEMO PU U3YICHUU OMOJIOTHH,

MMOHMMAaHHE CYIIHOCTH METOJIOB IMO3HAHMS, HCIOJIb3yEMbIX B E€CTECTBEHHBIX HAayKax,
CIIOCOOHOCTH HCIIOJIB30BAaTh IOJydaeMmble 3HAHUS JUIsl aHanu3a W OOBSICHEHMs SBICHUUN
OKPY)KAIOILIEr0 MHUPa M MPOUCXOASIIMX B HEM HM3MEHEHUH, yMEHHUE JenaTh OOOCHOBAHHBIC
3aKJIIOUEHUSI Ha OCHOBE HAy4yHBIX (DaKTOB M MMEIOIIUXCS JaHHBIX C LENbI0 IOJYyYeHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BATh OMOJIOTUYECKUE 3HAHUSA JJISl PEIIeHUs
po0JieM B pealibHbIX )KU3HEHHBIX CUTYalUAX;

OCO3HAHHE L[EHHOCTU HAYYHOU JESATENIbHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO ACITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHUI0 U caMo0Opa3oBaHUIO, K
AKTUBHOMY TMIOJYYCHHIO HOBBIX 3HAHUN IO OHOJOTUM B COOTBETCTBHH C >KU3HEHHBIMH
MMOTPEOHOCTSMH.

METAINIPEAMETHBIE PE3YJIbTATHI

MetanpeaMeTHble pe3ylbTaThl OCBOCHHS yueOHOro mpeaMera «buonorusy BKIIOYAIOT:
3HaYUMble Ui (OPMHPOBAHHS MHPOBO33PEHHS  OOYYAIOIIMXCS  MEXKIUCIUIUIMHAPHBIC
(MexmpeMeTHBIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienn(UKy MEeTOJ0B TIO3HAHUS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIeCTBO, YHEPIHs,
SIBJICHUE, MPOIECC, CHCTeMa, HAay4dHBIM (aKT, MPHUHIIMI, TUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOopHUsl, UCCIeJOBaHNe, HAOMIOJCHNE, W3MEpPEHHUE, SKCIIEPUMEHT U APYrue); YHUBEpCAIbHbBIE
yueOHble AelicTBUs (ITO3HABaTeIbHbIC, KOMMYHUKATUBHbBIC, PETYISTUBHBIE), 00€CMEeUNBAIOIINE
¢dbopmupoBaHre (QYHKIHOHAIBHONW TPAMOTHOCTH M COLIMANBHONW KOMIIETEHIIUU OOY4YaIOUIUXCS;
COCOOHOCTh oOyyaromuxcs UCII0JIb30BAThH OCBOEHHBIE MEXIUCIUTIIMHAPHBIE,



MHUPOBO33pPEHYECKHE 3HAHHMS W YHHBEpCalbHble y4eOHbIE JEHCTBHS B IIO3HABATEIBHOW U
COLIMAIbHOM ITPAKTHKE.

B pesynbraTe wu3ydeHus OWOJIOTMH Ha YPOBHE CpeaHEro oOmiero oOpazoBaHUs Y
oOyuatomierocss Oynyr chopMHpOBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC yICOHBIC ICHCTBUSI,
KOMMYHUKATHBHBIC YHHBEpCaJbHbIE Yy4eOHBIC JEHCTBUSA, PETYIATUBHBIC YHHUBEPCAJIbHBIC
yueOHbIe ISHCTBUS, COBMECTHAS JCITEIBHOCTb.

MertanpeaMeTHbIe pe3ylbTaThl OCBOCHHUS MPOTPAaMMBI CPEIHEro o0mero oOpa3oBaHUs
JOJKHBI OTPaXKaTh:

OgiaieHne YHUBEPCAIbHBIMHU Y4eOHbIMH NMO3HABATEIbHBIMHU I CTBUSIMM:

1) 6a3oBble JJOrMYecKue el CTBHA:

CaMOCTOSITENIEHO (DOPMYITHPOBATh M AKTYaIM3UPOBAaTh NpoOJIEeMy, paccMaTpuBaTh e
BCECTOPOHHE;

WCTIONh30BaTh TPH OCBOGHUHM 3HAHUM MPHEMBI JIOTUYECKOTO MBIIUJICHUS (aHAIM3a,
CUHTE3a, CpaBHEHUS, Kilaccu(UKalKh, 0000IeHus1), pPacKpbhIBaTh CMBICA OMOJIOTHYECKUX
MOHATHH (BBIIENATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABINBATH CBSI3U C IPYTUMU TIOHSATHIMH );

OTIpENIENATh IEJH JACATEIbHOCTH, 3ajJaBas IapaMeTpbl W KPUTEPUH HUX TOCTHIKCHUS,
COOTHOCHTB PE3YJIbTAThI ICATEIILHOCTH C TOCTABICHHBIMU IIEIISIMH;

UCIO0JIb30BAaTh OMOJIOTUYECKUE MOHATUSA JUIsl OOBsICHEHHs! ()aKTOB U SIBJICHUH >KMBOMU
TIPUPO/IBL;

CTPOWThH JIOTUYECKHE pACCYXACHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, TI0 aHAJOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PACCMATPUBACMBIX SIBICHUSX, (POPMYINPOBATH
BBIBO/JIBI M 3AKITFOYCHHS;

MIPUMEHSTh CXEMHO-MOJICTTFHBIE CPEJICTBA JUISl TIPE/ICTABIICHUS CYIIECTBEHHBIX CBSI3CH U
OTHOIIIEHUH B M3Y4aeMBIX OMOJIOTHYECKHX OOBEKTaX, a TaKKe MPOTHBOPEUYH PA3HOTO pOJa,
BBISIBJICHHBIX B PA3JIMYHBIX HH(OOPMALMOHHBIX HCTOUHUKAX;

paszpabaTeiBaTh IUIaH pemieHuss mnpoOjemMbl ¢ Y4€TOM aHalIM3a MMEIOLIUXCA
MaTepHUaIbHBIX 1 HEMaTEepPHAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JESATEIBHOCTb, OLICHWBATH COOTBETCTBUE PE3YJIbTATOB LIEJSM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh W BBINOJHATH pabOTy B YCIOBHUSX pPEaTbHOr0, BUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE MTPU PELICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE I CTBHA:

BIIQJIETh HAaBbIKAMU Y4eOHO-HCCIIE0BATEIBCKON U MPOEKTHON AEATEIbHOCTH, HABBIKAMHU
paspelieHus npooieM, CIOCOOHOCTHI0O M TOTOBHOCTHIO K CAMOCTOSITEILHOMY IOUCKY METOJ/IOB
pElIeHUs MPAKTUYECKHUX 3a/1a4, IPUMEHEHUIO Pa3IMYHBbIX METOJIOB MO3HAHUS;

WCIOJIb30BAaTh PA3JIMYHBbIE BHUJABI JEATEIHHOCTH IO TMOJYYECHHIO HOBOTO 3HAHHS, €ro
WHTEpPIpETAINH, MPeOoOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTYyalHUsIX, B TOM YHUCIE MPHU
CO3JaHUU YYEOHBIX U COIHAIBHBIX MPOEKTOB;

(hopMHUpOBaTh HAYYHBIH TUIT MBILUJICHHUS], BIAJAETh HAYYHOU TEPMUHOJIOTUEH, KITIOUEBBIMU
MOHATHSAMH M METO/IaMU;

CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIC 33auld B 00pa30BaTENbHON AEATEIBHOCTU U
KU3HEHHBIX CUTYaIHIX;

BBISIBIISITh TIPUYMHHO-CJIEICTBEHHBIE CBSI3M U aKTyaJU3UpOBaTh 3aJady, BBIABUIATh
TUMOTe3y €€ pelIeHHs, HaXOJUTh AapryMEHThl Ui J0Ka3aTelbCTBA CBOUX YTBEpPXKJICHU,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

aHAJM3UpPOBaTh IOJIyYEHHbIE B XOJA€ pELICHHMsS 3a/Jaud pe3yibTaThl, KPUTHUYECKH
OLIEHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATH IleJICHANPaBIEHHBI MOUCK MEpPEeHoca CPEeJICTB M CIOCOOOB JEHCTBUS B
po(hecCHOHANBHYIO Cpey;



YMETb IIEPEHOCUTb 3HAHHWA B I[I03HABATEIbHYHD U  IPAKTUYECKYI0  00JacTu
KU3HEJESITEIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE WJEH, NpeijlaraTb OPUTMHAIBHBIE IMOJXOAbl U PEIIEHUs, CTaBUTh
po0OIeMBbl M 3a/1auu, IOTYCKAIOIIUE aTbTePHATUBHBIC PEIICHHUS.

3) pab6ora ¢ nunopmanmeii:

OpPUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHUKAX MH(pOpMaIyu (TekcTe ydyeOHOro mocoous,
Hay4YHO-TIONYJISIPHOM JUTEepaType, OMOJIOTMYECKUX CIOBApsSX M CIPABOYHUKAX, KOMIIbIOTEPHBIX
0azax maHHBIX, B VHTepHeTe), aHATU3MPOBaTh HH(POPMALHUIO PA3NUYHBIX BHIOB U (HOpM
IIPEJICTaBICHMS], KPUTUUECKH OLIEHUBATh €€ IOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynHpOBaTh 3ampoChl M TPUMEHSTH pa3IMYHbIE METOIBI IMPHU TOUCKE U 0TOOpe
Ononorndeckoi HHPOpMaIUH, HEOOXO0IUMMOM TSl BBITTOJTHEHUST yICOHBIX 33/1a4;

pUOOpPETaTh OMNBIT MCIOJIb30BAaHUS HMH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHM,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAbHYIO (OpPMYy TMpeACTaBICHUS OHOIOrHYECKON
nHpopmanuu (cxemsl, rpaduku, JuarpaMmsl, TaOIHUIBI, PUCYHKH U IPYTOe€);

HCIIOJIb30BAaTh HAy4YHBIH S3bIK B KauecTBE CpPEJICTBA NIpuU paboTe C OMOJOrHYecKon
nHpopmaluen: NPUMEHITh XUMUYECKUe, (PU3NYECKUE U MaTeMaTHYeCKUe 3HaKU U CHUMBOJIbI,
dbopmysel, a0OpeBuaTypy, HOMEHKIATypy, WCIOJB30BaTh W MPeoOpa3oBHIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH;

BIIQJIETh HaBBIKAMHU pACIO3HABaHMS M 3alIUThl HHPOpMAIMH, HHOOPMALMOHHON
0€30MacCHOCTH JTUYHOCTH.

OgBiageHHe YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMHU J1eHCTBUSIMU:

1) oduenne:

OCYILIECTBIISITh KOMMYHHKAIIMU BO BcexX cepax KM3HU, aKTUBHO y4acCTBOBATh B IMAJIOre
WIM TUCKYCCHUHU TIO CYHIECTBY OOCYKIaemMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJCHHUS OTHOCHTENIbHO BBIMOJHEHHSI Npe/ylaraeMod 3aJayd, Y4YUTHIBaTh MHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHI APYTMX YYACTHUKOB JMAJIOTa WIN JUCKYCCHH);

pacrno3HaBaTh HeBepOaJbHbIE CpeACTBa OOIICHMS, MOHMMATh 3HAYEHUE COLHUATbHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHHUSI KOH(MIMKTHBIX CUTYaIMil, yMETh CMAT4aTh KOH(PIUKTHI 1
BECTHU MEPETOBOPHI;

BIIQJIETh Pa3IMYHBIMHU ClIOcOOAMU OOIIEHUS W B3aWMOJCHMCTBUS, MOHUMATh HAMEPEHUS
JPYTUX JIIOJIeH, IPOSBIATh YBAKUTEIBHOE OTHOIICHHUE K COOECeTHUKY U B KOPPEKTHOU (popme
(bopMyIupOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIAraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MMOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIUBUIYAIbHONW pabOTHI MpU
pelieHny OMOJIOTUYecKOr poOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(dhopM B3aMMOJICHCTBUS MPU pPELICHUH yueOHOM 3a/1auu;

BBIOMpPATh TEMATUKY U METOJbl COBMECTHBIX JCUCTBHUI C y4ETOM OOLIMX HHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh 1€ COBMECTHOM JeATeIbHOCTH, OPraHU30BbIBATH M KOOPAWHHUPOBATH
JNEUCTBUSA 1O €€ JNOCTMIKEHMIO: COCTAaBIIATH IUIAH ACHMCTBUHM, PACIpPENeisATb POJIM € YYETOM
MHEHHMH yJaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OIIEHUBATh Kau€CTBO CBOETO BKJIAJA M KaXJIOTO YUaCTHUKA KOMaH/Ibl B OOIIUI pe3yabTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

IpearaTb HOBBIE IIPOEKTHI, OLICHUBATh MJIEU C MO3MLIMHA HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPATETMUYECKOE IIOBEIACHHME B DPA3JIMYHBIX CUTYyaLHUsX,
MPOSIBJISTH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIMATUBHBIM.



Ogy1ajeHNe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

1) camoopranu3anus:

WCIOJBb30BaTh OMOJIOTWYECKHE 3HAHUS /IS BBIABICHHUSA MPOOJEM M WX pELICHUS B
KU3HEHHBIX U Y4eOHBIX CUTYalUsIX;

BBIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHUH IIeTIEBBIC U CMBICIIOBBIE YCTAHOBKU B CBOHMX
JIEUCTBUAX U TMOCTYNKAaX MO OTHOLICHUIO K >KMBOM IMPUPOJIE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKPYXKAIOIIHNX;

CaMOCTOSITEJIBHO OCYHIECTBJIATH [O3HABATEIbHYIO AESITEIbHOCTh, BBIABISATH HPOOJIEMBI,
cTaBUTh W (GOPMYIUpPOBaTh COOCTBEHHBIE 3a7aud B 0Opa30BATEIbHOW JIEATEILHOCTH U
KU3HEHHBIX CUTYalMsIX;

CaMOCTOSITEIIbHO COCTABJIATh IJIaH PELIEHUS IPOOIEMBbI ¢ YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MIPEIOUTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOYTEHU;

JIeNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OIIEHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO U MPOSBICHUIO IIMPOKOW 3PYAUIMH B Pa3HbIX
00JacTsX 3HaHUH, MOCTOSIHHO TIOBBIIIATH CBOI 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHD.

2) CAMOKOHTPOJIb:

JaBaTb OLCHKY HOBBLIM CHUTyallUsAM, BHOCHTb KOPPEKTHUBBI B ACATCIBHOCTH, OLICHHWBATDH
COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIAJAE€Th HaBbIKaMU MMO3HaBAaTEIILHOU pe(i)HeKCI/II/I KaK OCO3HaHHs COBCPHIACMBIX )Iel\/IICTBI/II\/'I
U MBICIUTEIIBHBIX MIPOLIECCOB, UX PE3Y/IbTATOB U OCHOBAHH, HCIIOJIB30BATh MPUEMBI pedIIeKCHu
ISl OLICHKH CHTYaIlH, BHIOOpA BEPHOTO PEIICHHS;

YMETb OLICHUBATh PUCKH U CBOCBPEMEHHO IPUHUMATH PEIICHHS 110 UX CHIDKCHUIO;

HNPUHAMATh MOTHBBI U apTYMEHTHI JIPYTUX IIPH aHAIN3€ PE3yJIbTAaTOB JICSITEILHOCTH;

3) npuHsATHE CeOsI U IPYTHX:

MIPUHUMATD ce0sl, MIOHUMAas CBOU HEJAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;
MIPU3HABATh CBOE MPaBO U MPABO APYrUX Ha OMIUOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOro YeJIOBeKa.

INPEAMETHBIE PE3YJIbTATHI

[IpenmeTHbIe pe3ysIbTaThl OCBOSHHUSI COJIEpKaHus ydeOHOTO npenmeta «buosorus» Ha
yrIIyOJIEHHOM YPOBHE OPUEHTHPOBAHBI HA 0OecIieueHue npoGuiIbHOTO
oOyuenus obyuaromuxcs ouonorud. OHU BKITIOYAIOT: crienuuueckue A OMOJOTUU HayuHbIe
3HaHUS, YMEHUS U CIIOCOOBI JICHCTBHI TI0 OCBOCHHIO, HHTEPIIPETALUHU U TPE0OPa30BaHUI0
3HAHUH, BUJIBI JICATEIILHOCTH T10 MOJIy4YCHHIO HOBBIX 3HAHUN M UX IPUMEHEHHIO B PA3JIMYHBIX
y4eOHBIX, a TAK)KE B PEabHBIX )KMU3HEHHBIX CUTYaIusIX. [IpeaMeTHbie pe3ybTaThl
MIPeJICTaBJICHBI M0 TOJIaM U3y4YeHUSI.

IIpenmeTHble  pe3ynbTaThl  OCBOGHUS yueOHoro mpenmera «buomorus» B 10
KJ1acce IOJKHBI OTpaXaTh:

c(OPMHUPOBAHHOCTh 3HAHUI O MECTE U POJI OMOJIOTUH B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B TO3HAHUM 3aKOHOB NPUPOABI U
peleHn: MpoodieM paroHaIFHOTO MPUPOAONOIB30BAHNUS, O BKJIA/Ie POCCUHCKUX U 3apyOSKHBIX
y4E€HBIX B pa3BUTHE OMOJIOTUH;



BJIQJICHUE CHUCTEMOM OMOJIOTMYECKMX 3HAHHM, KOTOPas BKIIOYAET: OCHOBOIOJIAraroIIne
OMOJIOTUYECKHE TEPMUHBI M TOHATUSA (KHU3Hb, KJIETKA, OpPraHM3M, MeTaboJIM3M, TOMEOoCTas,
CaMOpEeryJslns, caMOBOCIIPOU3BEICHHE, HACIECTBEHHOCTh, H3MEHYUBOCTh, POCT U Pa3BUTHE),
Oouonormueckue Teopun (kierounas teopus 1. llIBanna, M. [llneiinena, P. Bupxosa,
XpoMocoMHasi Teopusi HacienctBeHHocTH T. Moprana), yuenus (H. M. BaBunoBa — o nenrpax
MHOT000pa3usi U MPOMCXOXKACHUS KYIbTYPHBIX PAcTE€HHi), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
[IEPBOTO MOKOJIEHUS, PACUIEIUIEHUs, YUCTOThI TaMeT, He3aBUCUMOTO HacienoBanus ['. Mennens,
FOMOJIOTMUECKUX PAJOB B HacieAcTBeHHOW wu3MmeHunBoctu H. W. BaBuiioBa), npuHIUIbBI
(KOMIIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJAMM HAYYHOI'O MO3HAHUS, UCIIOJIb3YEMBIX B OMOJIOIMUECKUX
HCCIICIOBAHUSX KUBBIX O0BEKTOB (OTICAHHE, U3MEPECHHE, HAOIOICHIE, SKCIIEPHUMEHT);

YMEHHE BBIJIENATh CYIIECTBEHHbIE MIPU3HAKU: BUPYCOB, KJIETOK IPOKApPUOT U 3yKapHuOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie OakTrepuil, rpu0OB, pacTeHuM,
KUBOTHBIX M YEJIOBEKA, CTPOEHUSI OPraHOB M CUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  KU3HEACATEIbHOCTH, NPOTEKAIOUIUX B OpraHU3Max pacTeHWH, KUBOTHBIX U
4eJl0BeKa, OMOJIOTUYECKUX MPOLECCOB: 0OMEeHa BeulecTB (MeTabo0JIu3M), IpeBpallleHusl SHEPTuH,
Opo’>KeHUsl, aBTOTPO(HOTO0 U TeTepOTPO(HOr0 TUIOB MUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, Mel03a, raMeTOreHe3a, YMOpUOreHe3a, MoCTIMOPHOHATBHOIO Pa3BUTHS, pa3MHOKEHMUS,
WHIUBUAYAJIbHOTO pa3BUTHsS OpraHu3Ma (OHTOTeHe3a), B3aUMOJEHCTBUS T'€HOB, IeTepo3uca,
HCKYCCTBEHHOI'O 0TOO0PA;

YMEHHE YCTaHaBJIMBAaTh B3aUMOCBS3M MEXIY OpPraHOMJAaMHU KJIETKH U UX (QYHKUUIMH,
CTPOEHHUEM KJIETOK pa3HbIX TKaHEW U UX QYHKIHUSIMU, MEX]Ly OpPraHaMu U CHUCTEMaMU OPraHoOB Y
pacTeHMii, >KMBOTHBIX M 4YeJIOBEKa M UX (QYHKIHUSIMH, MEXKIy CHCTEMaMU OPraHoB U HX
GYHKIUSAMH, MEXIy 3TarlaMd OOMEHa BEUIECTB, ATAallaMH KIJIETOYHOTO LMKJIA U >KM3HEHHBIX
LUKJIOB OPraHu3MOB, JTalmaMH SMOPHOHAIBHOIO pPa3BUTHs, TEHOTUIIOM M  (DEHOTHUIIOM,
(dhenoTumnom u hakTopaMu Cpebl OOUTAHMUS;

YMEHHE BBIABIIATH OTIUYHUTENIbHBIC MPU3HAKU JKUBBIX CUCTEM, B TOM YHCJIE PACTCHHM,
JKUBOTHBIX U 4EJIOBEKA;

YMEHHUE UCMOJb30BATh COOTBETCTBYIOIIUE apryMEHThI, OMOJIOTMYECKYI0 TEPMUHOJIOTUIO
Y CUMBOJIUKY JUISl 0Ka3aTeIbCTBA POACTBA OPTaHM3MOB Pa3HbIX CUCTEMATUYECKUX TPYIIIL;

YMEHHUE pellaTh OMOJIOTMYECKHE 3aJaud, BBIABIATH NPUUYMHHO-CIEICTBEHHBIE CBS3U
MEXJly HCCIEAYEeMbIMU OMOJIOTMYECKMMHU HpOLEcCaMM M SIBJICHUSIMM, JejJaTh BBIBOJBI U
IIPOrHO3bI HA OCHOBAHUM IIOJIyYE€HHBIX PE3y/IbTATOB;

YMEHUE BBINOIHATE JJaOOPAaTOPHbIE U MPAKTUYECKHE pabOThl, COOI0AATh MpaBUiIa MIPU
paboTe ¢ yueOHBIM U JJabOPATOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIABUIAaThb THIIOTE3bI, IPOBEPATh HMX OKCIEPUMEHTAIBHBIMH CPEICTBAMH,
(bopMynupys Lelb UCCISI0BaHNS, aHATM3UPOBATh OJYYEHHBIE PE3YJIbTAThI U JIEJIaTh BHIBOJIBI,

YMEHHUE Yy4acTBOBaTh B y4e€OHO-HCCIIEIOBATEIbCKON paboTe Mo OHOJIOTHH, SKOJIOTUU U
MeAULMHE, MPOBOAUMOIN Ha 0a3ze LIKOJIbHBIX HAy4HBIX OOLIECTB, U IyOJIMYHO MPEICTABIIATH
MIOJIy4EHHBIE PE3y/IbTaThl HA YUEHUUECKUX KOH(PEPEHIIHIX;

YMEHHUE OIICHMBAaTh OSTHYECKUE aCIEKThl COBPEMEHHBIX MCCIEe0OBaHUA B 001acTH
OMOJIOTUM M MeIULMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOAOTBOPEHHME, HAIPABICHHOE
M3MEHEHHE T'€HOMA U CO3/JaHNe TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYILECTBJIATh OCO3HAHHBIN BbIOOp Oyayliel npodeccuoHanbHOM e TeTbHOCTH
B obOnmactu OHOJOTMM, MEAMLUHBI, OHOTEXHOJOTHH, BETEPUHAPHM, CEIbCKOTO XO3sHCTBa,
MUIIEBON TMPOMBIIUIEHHOCTH, YIIyONsATh TIO3HABATENbHBIM WHTEpeC, HANpaBICHHBIM Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIIEH Mpodeccud U MPOAOIDKEHHE OHOJIOTMYECKOTo
00pa30BaHuUs B OpPraHU3aLUAX CPETHETO MPO(ECCHOHAIBHOIO U BBICIIEr0 00pa30BaHMUI.

[IpenmeTHble  pe3ynbTaThl  OCBOGHHS yueOHoro mpenmera «buomorms» B 11
KJ1acce IOJKHBI OTpaXaTh:



c(OPMHUPOBAHHOCTH 3HAHUI O MECTE U POJI OMOJIOTUH B CHCTEME €CTECTBEHHBIX HaYK, B
(OopMHUpPOBAaHUM COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B IO3HAHUU 3aKOHOB
IPUPOJIBI U PEIICHUU SKOJIOTUYECKUX MPOOJIeM YeIOBEYEeCTBA, a TAaKXKE B PEIICHUU BOIPOCOB
palMOHATBFHOTO TPUPOIOTIONb30BaHUs, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOILICHHS K
npupoje, OOILIECTBY, YENOBEKY, O BKJIAJE POCCHUICKHX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OMOJIOTUH;

YMEHHUE BIIAJIETh CHCTEMOW OMOJIOTUYECKUX 3HAHUHN, KOTOpasi BKIIIOYACT OTPE/ICICHUS U
MOHMMAaHHE CYITHOCTH OCHOBOMOJAraloMMX OHOJIOTHYECKUX TEPMUHOB W TOHITHH (BHI,
sKocucTteMa, Ouocdepa), Ouonornueckue Teopuu (IBosrorMoHHass Tteopus Y. JlapsuHa,
CUHTeTHYecKass Teopusi sBoJitounn), yueHus (A. H. CeBepuoBa — 0 myTSX M HalpaBJICHUAX
sposronnn, B.U. Bepranckoro — o 6uocdepe), 3akonsl (renerTudeckoro pasaoBecus Jx. Xapau
u B. BaitnOepra, 3apopasmmeBoro cxoncrBa K. M. bapa), npasmna (Muaumyma lO. JIuOuxa,
9KOJIOTMYECKON MUpaMuUbl SHEPTHH ), TUIoTe3bl (Tunote3a «vupa PHK» V. I'mnbepra);

YMEHHE BIAJIETh OCHOBHBIMH METOJAaMH HAyYHOTO TIIO3HAHHS, HWCIIOJIB3yEMbIMUA B
OMOJIOTUYECKUX WCCIENOBAHMIX JKHBBIX OOBEKTOB W OKOCHCTEM (ONHCaHWe, W3MEpEHHe,
HaOJro/IeHNe, DKCIIEPUMEHT), CIIOCO0aMH BBISBICHHS M OIICHKH aHTPOIOTCHHBIX W3MEHEHHH B
IPHUPO/IE;

YMEHHE BBIJICNATh CYIIECTBEHHBIE NPU3HAKU: BUIOB, OHMOTEOIIEHO30B, DKOCHUCTEM U
o6uoctepsl, CTaOMIM3UPYIOIIETO, IBMXKYILIETO W Pa3pbIBAIOLIET0 €CTECTBEHHOro oTOOpa,
AIDIOMATPUIECKOTO U CUMITATPHUYECKOTO BHI000PA30BAHMUS, BIHSHUS IBUKYIIUX CHJI YBOJIIOIIUT
Ha TeHO(OH] MOMYIISIUH, MTPUCIIOCOOICHHOCTH OPraHU3MOB K cpe/ie OOWTaHUs, YepeOBaHMUS
HaTpaBJICHUH SBOJIIONINH, KPYrOBOPOTA BEIIECTB U MMOTOKA DHEPTUH B SKOCHCTEMAX;

YMEHHE YCTAaHABJIMBATH B3aUMOCBS3M MEXIY MPOIECCaMU HBOJIOIUH, JBIKYIIUMA
CHJIAaMH aHTPOTIOT€HE3a, KOMIIOHEHTAaMH Pa3JIMYHBIX 3KOCHUCTEM W MPUCHOCOOICHUSIMU K HHUM
OpraHU3MOB;

YMEHHE BBISBJIATh OTIMYUTENbHbIE MPHU3HAKUA JKUBBIX CHUCTEM, MPHUCIOCOOIECHHOCTh
BUJIOB K cpele oOWUTaHUs, aOMOTHYECKUX M OHOTHYECKHMX KOMIIOHEHTOB HKOCHCTEM,
B3aMMOCBSI3€H OPraHW3MOB B COOOIIECTBAX, AHTPOIOTCHHBIX U3MEHEHUN B DKOCUCTEMAaX CBOCH
MECTHOCTH;

YMEHHE HMCMOJb30BaTh COOTBETCTBYIOIIUE apTyMEHThI, OMOJIOTHYECKYI0 TEPMHUHOJIOTHIO
U CHUMBOJIUKY Ui JOKa3aTelbCTBA POJICTBA OPraHU3MOB pPa3HbIX CHUCTEMAaTHYECKHX TPYIII,
B3aMMOCBSI3U OPraHU3MOB M CpeIbl OOMTaHUs, €IUHCTBA YEJIOBEYECKHX pac, HEOOXOIUMOCTH
COXpaHEHHUsT MHOroo0Opasus BUIOB M IKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPUPOJIBI U
YeJI0BEYECTBA;

YMEHHME pelIaTb OWOJIOTUYECKUE 3a[aud, BbBIABISATH MPUUMHHO-CIEACTBEHHBIE CBS3U
MEXAY HCCIEeIyeMbIMU OHOJOTHYECKMMH TpOIlecCaMd M SIBJICHUSMH, JI€l1aTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHUH MOJIYYEHHBIX PE3YyIbTATOB;

YMEHHE BBITMOJIHATH Ja00paTOpHbIE W MpaKTUYECKHe padoThl, cOOMIOIATh MpaBWia MpU
paboTe ¢ yueOHbIM U J1a00PATOPHBIM 000PYAOBAHHUEM;

YMEHHME BBIIBUTaTh TUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIBLHBIMH CPEICTBAMH,
dbopMynupys 1enb UCCIeA0BaHUs, aHAIM3UPOBAThH MOJIy4€HHBIE PE3yIbTaThl U JeNaTh BBIBO/IBI;

YMEHHE y4acTBOBATh B Y4eOHO-HCCIEA0BATEILCKON paboTe 1Mo OMOJIOTHH, SKOJIOTUU U
MEJHIIMHE, MPOBOJMMON Ha 0a3e HIKOJbHBIX HAYYHBIX OOIIECTB, U IMYOJIMYHO MPEJICTABIATH
MOJIy4YE€HHBIEC PE3YIbTaThl HA YYCHHUECKUX KOH(DEPEHIINIX;

YMEHHUE OLIEHUBAaTh THUMOTE3bl U TEOPHUM O NPOMCXOXKIECHUHM JKU3HHU, YEIOBEKa U
YeNOBEYECKUX pac, O MPUYHMHAX, MOCIEACTBUAX U CINOCO0AaX MPEeIOTBPAIEHUS TII00AThHBIX
W3MeHeHuii B onocdepe;

YMEHHUE OCYILECTBIIATh OCO3HAHHBIN BbIOOp OyayIiel npodeccHoHanbHON e TeNbHOCTH
B o0macTu OWOJIOTHH, SKOJOTHH, MPUPOJONOIB30BAHUSA, MEAULMHBI, OHOTEXHOJOTHH,
NICUXOJIOTUH, BETEPUHAPUH, CEILCKOTO XO34WCTBAa, MHUILEBOW MPOMBIIIJICHHOCTH, YIIYOISATh
MO3HABATEIbHBIM MHTEpEC, HANpaBICHHbII HAa OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH



npodeccun W TPOJODKEHHE OMOJOTHYECKOTOo OO0pa3oBaHUs B OpraHM3alUsAX CpPEIHEro
po(hecCHOHATBFHOTO U BBICIIETO 00pa30BaHuUs.
TEMATHYECKOE IINTAHUPOBAHHUE

Ne | Hazanue paznenos KousmnuecTBo yacos ONEeKTPOHHBIE
I/l g TeM nporpaMmsl Bce] Kontponshsie |JIaGopatoprbie| [IpakTHUYecKie uuppoBbIe
ro paboThl paboThl paboTsl 00pa3soBaTe/IbHBIC
pecypchl
1 |buonorus kak Hayka | 1 bubnuorexa [JOK
https://m.edsoo.ru/8
63e9336
2 |JKuBbic cUCTEeMBI U | 2 bubnuroreka ITOK
WX U3ydeHHE https://m.edsoo.ru/8
63e6122
3 |Bbuosorus KiaeTku 2 0.5 bubnunoreka I[TOK
https://m.edsoo.ru/8
63e6564
4 | Xumudeckas 10 1 1 bubnunoreka I[IOK
OpraHu3aIus KICTKH https://m.edsoo.ru/8
63e674e
5 |Crpoenue u 8 1 1 0.5 bubmuoreka [JOK
(YHKIMH KIETKU https://m.edsoo.ru/8
63e9336
6 |OB u npeBpamieane | 9 1 2 Bbubmuroreka [JOK
SHEPrUu B KIETKE https://m.edsoo.ru/8
639336
7 |Hacnencrsenuas 9 1 0.5 0.5 Bubmuoreka IJOK
nHpOopMaus U pea- https://m.edsoo.ru/8
JIA3aIMs €€ B KJIIETKE 63e6122
8 |2Ku3HeHHBIH ITHKIT 6 1 bubmmoreka ITOK
KJIETKU https://m.edsoo.ru/8
63e6564
9 |Crpoenue u 17 1 15 bubmuoreka [JOK
byHKIIUU https://m.edsoo0.ru/8
OpraHu3MOB 63e674e
10 | Pasmuoxenue u 8 1 15 bubmnoreka ITOK
pa3BuTHE https://m.edsoo.ru/8
OPraHu3MoOB 63e9336
11 |I'enetnka — Hayka o | 2 0.5 bubnuoreka [JOK
HACJIEICTBEHHOCTH https://m.edsoo.ru/8
Y U3MEHUYMBOCTH 63e6122
OpraHu3MOB
12 |3akoHOMEpPHOCTH 10 1 1 bubmuorexa [JOK
HACJIEICTBEHHOCTH https://m.edsoo.ru/8
63e6564
13 |3akoHOMepHOCTH 6 0.5 bubmunoreka [JOK
W3MEHUYUBOCTH https://m.edsoo.ru/8
63e674¢e
14 \I'eneTtuka yenoBeka | 3 0.5 bubnunoreka [TOK
https://m.edsoo.ru/8
639336
15 |Cenekrus 4 0.5 0.5 bubnunoreka [TOK
OpPraHu3MOB https://m.edsoo.ru/8
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63e9336

16 |buotexHoyorus 1 4 0.5 bubnuoreka [TOK
CUHTETHYCCKAs https://m.edsoo.ru/8
OHoorus 63e6122

17 | Pe3zepBHOE Bpems 1 bubmmnoreka [JOK

https://m.edsoo.ru/8
63e6564

OBIIEE KOJIMYECTBO 102 45

YACOB IT10 ITPOTPAMME
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