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HOACHUTEJIBHAA 3AIIMCKA

[Mporpamma mo yuebHOMy mpenmery "buomorusa" (mamee - OMONOTHS) Ha YpPOBHE
cpenHero ooOmiero oOpa3oBaHus pa3paboTaHa Ha ocHoBe DenepalbHOIO 3aKOHa OT
29.12.2012 Ne 273-®3 «O06 o6OpazoBanmu B Poccwmiickoii Denepanun», ®I'OC COO,
Konuenuun mnpenojaBanus yueOHOro mnpeamera «buoiorus» M OCHOBHBIX MOJOXKEHHUH
(dbenepanbHO paboueid TporpaMMbl BOCTIUTAHHUS.

VYuebnblii npeamer «buonorus» yriayonénHoro ypoHs uzydenus (10-11 kmaccsr)
SBIAETCA OJAHMM M3 KOMIIOHEHTOB THpeaMeTHoW obnactu «EcTecTBeHHO-Hay4yHbIE
npeamets». CornacHo mnonoxkeHusiMm PI'OC COO mnpodunbHble y4deOHBIE MPEIMETHI,
n3y4JaeMble Ha yriyOJ€HHOM YpOBHE, SIBJISIOTCS criocoOoMm auddepeHnranuu o0yueHus Ha
YPOBHE CpeaHero o0Iero o0pa3oBaHUs U MPHU3BaHBI 0OECIIEYUTh NMPEEMCTBEHHOCTh MEXIY
OCHOBHBIM OOIIMM, CpEIHUM OOIMM, CpeAHUM TPO(PECCHOHATBHBIM U  BBICIIUM
oOpa3oBanueM. B To e Bpemst KaxIblii M3 3TUX Y4YEOHBIX INPEIMETOB JODKEH OBITh
OPHEHTUPOBAaH Ha MPHOPUTETHOE pEUIeHHe O00pa30BaTENbHBIX, BOCHHUTATENIBHBIX U
Pa3BUBAIOIIMX 33jay, CBS3aHHBIX C NMPO(OpPUEHTAIIMEH O0YJaIOUINXCS U CTUMYIUPOBAaHHEM
MHTEpeca K KOHKPETHON 00JIaCTH HAyYHOI'O 3HAHMS, CBA3aHHOTO ¢ OMOJIOTHEH, MEIUIIMHOM,
9KOJIOTMEH, ICUXOJIOTHEN, CHOPTOM MJIM BOEHHBIM JIEJIOM.

[Iporpamma mo ydeOHOMYy mpeamety "buosorus" na€t mpeacraBieHHE O IEMH U
3aJadax M3y4eHus yueOHoro npeamera «buonorus» Ha yriiyOJI€HHOM YpOBHE, OMpEIesieT
o0s3aTesibHOE  (MHBAapUAHTHOE) IPEIMETHOE COJAEP)KAaHUE, €ro CTPYKTYpUpOBaHUE IO
paszienaM M TeMaM, paclpeleleHHe @0 KiaccaM, PEKOMEHIYET IOCIe0BaTEIbHOCTh
U3y4eHHsl y4eOHOro maTtepuaia ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBA3EH,
JIOTHKH Y4e0HOTo Ipoliecca, BO3pacTHBIX OCOOCHHOCTEH oOyuarommxcs. B mporpamme mo
OMoJIOTMH pealln30BaH MPUHIUI MPEEMCTBEHHOCTH C H3ydyeHHEM OHOJOrMM Ha YpOBHE
OCHOBHOTO 001Iero o0pa3oBaHUs, Onaromapsi 4eMy MpPOCMATPUBACTCS HAIPABICHHOCTh Ha
nocjenyonee pa3BUTHE OUMOJOTMYECKUX 3HAHWH, OPUEHTHPOBAHHBIX Ha (OPMHUpPOBaHHE
€CTECTBEHHO-HAYYHOI'O MHPOBO33PEHMSI, 3KOJOTUYECKOTO MBILIUICHUS, IPEACTAaBICHUN O
310pOBOM o0O0pa3e JKM3HM, HAa BOCHHTAaHHE OEpeKHOro OTHOWICHHS K OKpy’Karomen
NPUPOIHOHN cpene. B mporpamme mo OHOIIOTHH TakKe MOKa3aHbI BO3MOXKHOCTH Y4eOHOTO
npeamera «buonorus» B peanmzanuu  TpeboBanuit PI'OC COO k mniaHUpyeMbIM
JMYHOCTHBIM, METAIIPEIMETHBIM U IPEAMETHBIM pe3yibTaTaM 00ydeHUs U B (pOpMUpOBaHUH
OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIbHON MEATENFHOCTH OOYyYaroluxcs IO OCBOEHHUIO
COJIepKaHus OMOJIOTMYECKOT0 00pa30BaHus Ha YPOBHE CPEIHET0 001Iero 00pa3oBaHusl.

VYuebnblil npenmet «buosiorus» Ha ypoBHE CpelHEro 00Iero oopa3oBaHus 3aBepIIaeT
Ouosoruueckoe o0Opa3oBaHUE B ILIKOJE M OPUEHTUPOBAH Ha paclldpeHHe U yriyOsieHue
3HaHUI 00y4aroIUXCs O XKUBOM MPHUPOJIE, OCHOBAX MOJEKYISPHONW M KIETOYHON OMOJIOrHH,
AMOPUOJIOTHH U OMOJIOTHH Pa3BUTHUS, TEHETUKHU, CEIEKI[UH, OMOTEXHOJIOTUH, SBOIIOIIMOHHOTO
YUEHHS U SKOJIOTHH.

N3yuenue yuebHoro npeamera «buosorus» Ha yriyOJe€HHOM ypOBHE OpPHUEHTHPOBAHO
Ha TOJTrOTOBKY 00YYaroImUXCcs K MOCIEAYIOUIeMY OITYYeHUI0 OMOI0rHYecKoro oopa3oBaHus
B BYy3aX M OpraHu3alisIX cperHero mnpodeccuoHalbHOro obpa3zoBaHua. OCHOBY €ro
COJICpXKAHUS COCTABIISICT CUCTEMa OMOJIOTMYECKUX 3HAHUM, MOJIYYEHHBIX NpU H3yYCHUU
00y4aroIMUMHUCS COOTBETCTBYIOIIMX CHCTEMaTHUECKUX pa3eloB OHOJOrMM Ha YpPOBHE
OCHOBHOTO 00miero oopazoBanus, B 10—11 kimaccax 3Tu 3HaHMS HOJydYaroT pa3BuTHe. Tak,
paciiupeHsl M yriyOJieHbl OMOJIOTMYECKHE 3HAHMA O PACTEHMsX, >KUBOTHBIX, Ipubdax,
OaKkTepusX, OpraHM3Me 4YelOBEeKa, OOLIMX 3aKOHOMEPHOCTSX MKHM3HH, JOMOJHUTEIHHO
BKJIIOYEHbI OMOJIOTMYECKHE CBEIEHUS MPHUKIAIHOIO M IIOMCKOBOIO XapakTepa, KOTOpble
MO>KHO MCIOJIb30BaTh KaK OPUEHTHPHI Ul MOCIEAYIOmEro Beidopa npodeccuu. Bozmokna
TaKXe MHTerpaiusi OMoJOrMuecKuX 3HaHUI C COOTBETCTBYIOIIMMU 3HAHUSMM, [TOJy4YCHHBIMU
00y4aroImuMHCs MPH N3y4eHUH (DU3UKH, XUMUH, Teorpaduil 1 MaTEeMaTHKH.



CrpykTypa mporpaMMbl 1o ydeOHoMmMy mnpeamery "buosorus" orpakaeT CHUCTEMHO-
YPOBHEBBIM M 3BOJIOLMOHHBIN MOAXObI K U3ydeHHIO Ouojoruu. CoriacHO UM, M3y4aroTcs
CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTepHbIe IS JKUBBIX CHCTEM pa3HOTO YPOBHS
OpraHu3aliy, SBOJIOLMU OPraHUYECKOro MHpa Ha 3emile, COXpaHEHHUs OHOJIOTHYECKOTrO
pa3HooOpa3us mianetsl. Tak, B 10 kiacce n3y4aroTcsi OCHOBBI MOJICKYJISIPHOM M KJIETOYHOU
OHOJI0TUM, IMOPUOJIOTUN U OHOJOTHH Pa3BUTHUS, TEHETUKH U CENEeKIHUU, OMOTEXHOJIOTUU U
CHUHTETHUYECKOM OWOJIOTMH, AaKTyaJIM3UPYIOTCS 3HaHUS OOydarommxcss 1o OOTaHHKe,
300JI0TUH, aHATOMUH, ¢u3nonorud dvenoseka. B 11 kimacce u3ydaroTcsi 3BOJIOLNUOHHOE
YYeHHE, OCHOBBI PKOJIOTHH U yueHHue o0 onocdepe.

VYueOublii npeamer «buonorus» mNpu3BaH O0ECHEUUTh OCBOCHHE OOYUYAIOIUMUCS
OMOJIOTHYECKHX TEOPUH M 3aKOHOB, HJEH, NMPHUHIUIIOB M MPAaBHJ, JIEKAIIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOW KapTHHBI MUpA, 3HAHUNA O CTPOCHHH, MHOTOOOPa3uu U
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, MOIYJISIUH, OMOIEHO03a, IKOCUCTEMBI, O BBLIAIOIIUXCS
HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX MCCIIEIOBAHUSX B OMOJIOTHH, MPUKIIAJAHBIX ACMEKTax
Ouosornyeckux 3HaHWU. /s pa3sBUTHA W TOJAEp)KAaHUS HHTepeca OOydaroImuxcs K
OMOJIOTHH Hapsly CO 3HAUYUTENIbHBIM O00BEMOM TEOPETHYECKOrO MaTepuana B COJep>KaHUU
MIPOTPaMMBI TI0 OMOJIOTUH TIPEAYCMOTPEHO 3HAKOMCTBO C MICTOPUEH CTAHOBIICHHS U PA3BUTHS
TOW WIM WHOW 0OJacTh OHMOJNOTMH, BKJIAJOM OTEUYECTBEHHBIX M 3apyOEKHBIX YUEHBIX B
peleHne BaXHEUIINX ONOJIOTHYECKUX U KOJIOTHYECKUX TTPOOIEeM.

Lens wu3ydenus ydeOHoro mnpeamera «buosnorus» Ha yriayOn€HHOM YpOBHE —
OBJNIaJICHHE OOYyYarOIMUMUCS 3HAHUSMH O CTPYKTYpHO-(QYHKIIMOHAJIBFHOW OpraHU3aluu
KMBBIX CHCTEM pa3HOTO paHra M NpUOOpEeTEeHHE YMEHMH HCMOIb30BaTh 3TH 3HAHMUSA B
(hopMHUpOBaHHHM HHTEpPEca K ONpeAeIEHHOW 00siacTh MpodeCcCUOHATBLHON NeITebHOCTH,
CBSI3aHHOW ¢ Ouojorued, WM K BBIOOPY YUeOHOTrO 3aBeNCHMS Ui NPOJIOJDKEHUS
O6uosoruueckoro oopazoBaHusl.

JlocTikeHne Leiau H3ydeHus ydeOHoro mnpeamera «buonorus» Ha yriyOoaéHHOM
ypOBHE 00eCTIeunBaeTCs PEIICHHEM CIICAYIONINX 3a/1a4:

OCBOCHHME OOYYAIOUIMMHUCSA CHUCTEMBbl OHMOJOIMYECKHMX 3HAaHUH: 00 OCHOBHBIX
OHMOJIOTHYECKHUX TEOPHSX, KOHIETIHNAX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX W MpaBHIIaX,
COCTaBIJIAIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY MHpa; O CTPOCHHH,
MHOT000pa3uu U OCOOEHHOCTSX OMOJOTHYECKMX CHCTeM (KJIeTKa, OpraHu3M, MOIyJALHUs,
BUJ, OMOTEONIeHO3, Onocdepa); O BBIJAIONINXCS OTKPHITUSX U COBPEMEHHBIX MCCIIEIOBAHUIX
B OMOJIOTHY;

O3HAKOMJICHHE  OOy4alomMxcsi C€  METOJaMH  TO3HAHUS  JKUBOW  TPUPOJBIL:
UCCJIEIOBAaTEIbCKUMH  METOAaMH OMOJIOTMYECKUX HayK (MOJEKYISIpHOW U KJIETOYHOMN
O6uosioruu, ’MOPHOIOTUN U OMOJIOTHUH PAa3BUTHUS, TCHETUKU U CEJIEKIMU, OMOTEXHOJIOTHH U
CUHTETUYECKON OHOJOrHM, TNaJlICOHTOJIOTUH, SKOJOTHH); METOAAMH CaMOCTOSTEIHLHOTO
MIPOBE/ICHUST OMOJIOTUYECKUX HCCIICOBAaHM B Jlabopatopuu M B mpupoje (HalmoneHue,
U3MEpEeHHue, SKCTIEPUMEHT, MOIETTUPOBAHNE);

OBJIa/ICHUE OOYYAIOMIMMUCS YMEHHUSMHU: CAMOCTOSITEIbHO HAXOIUTh, aHAJTM3UPOBATH U
HCIIOJIb30BaTh OHMOJIOTUYECKYIO uH(bOpMaIIHUIO; MOJIb30BATHCS OuoJI0rnYecKon
TEPMUHOJIOTHEH W CHUMBOJHMKOW; yCTaHABIUBATh CBA3b MEXAY pa3BUTHEM OHOJOTHH W
COLIMATIbHO-D)KOHOMUYECKUMHU M 3KOJIOTUYECKUMHU MpOoOJieMaMU YeJIOBEYECTBA; OICHUBATDH
MOCJIEICTBUSL CBOEHW JNEATEIbHOCTH IO OTHOUIEHHWIO K OKPYXAIOUIEH NPUPOAHOM Cpene,
COOCTBEHHOMY 3/JI0POBBIO U 370POBBIO OKPYKAIOIIUX JIOZCH; 000CHOBBIBATH U COOIIOIATH
Mepbl MPOQWIAKTUKA HH()EKIMOHHBIX 3a00JIeBaHWM, MpaBWUia MOBEICHHUS B NPUPOJIE H
oOecrieyeHns 6€30MacHOCTH COOCTBEHHOM JKU3HEEATEILHOCTH B UPE3BbIYaHBIX CUTYAIHIX
NPUPOJHOTO W TEXHOTEHHOTO XapakTepa; XapaKTepU30BaTh COBPEMEHHbBIC HaydHBIC
OTKPBITHS B 00J1aCTU OUOJIOTHH;



pa3BuTHE y OOYYaIOUIMXCS WHTEIUICKTYaJbHBIX M TBOPUYECKHUX CIOCOOHOCTEH B
IIpOIlecCce 3HAKOMCTBA C BBLAAIOIUMUCA OTKPBITUSIMH U COBPEMEHHBIMU HCCIIEZIOBAaHUSIMU B
OMOJIOTHH, pelIaeMbIMU €10 MPOOJIeMaMU, METOA0JIOTHEH OMOIOTHYECKOTrO HMCCIeIOBaHMA,
IIPOBE/ICHUSl OKCIEPHUMEHTAJIBHBIX HCCIIEJJOBAaHUM, peleHus OHONIOrMYecKuX 3ajad,
MOJICTTUPOBAHHUS OMOJIOTUYECKIX O0BEKTOB H MTPOIIECCOB;

BOCIIUTaHKUE y 00YYaIOLIMXCS [IEHHOCTHOTO OTHOILEHUS K )KUBOM MPHUPOJIE B LIEJIOM U K
OTACNbHBIM €€ O00beKTaM WU SBICHHUAM; (OPMHPOBAHUE HKOJIOTHYECKOH, TeHETHYEeCKOMH
I'PaMOTHOCTH, OOLIEH KyJIbTyphl MOBEACHUS B IPUPOAE; UHTETPALUN €CTECTBEHHO-HAYYHbIX
3HAHHII;

npuodpeTeHue 00yYaroImuMucs KOMIIETEHTHOCTH B paLroOHaIBHOM
IIPUPOJIONIOIB30BaHNU (COOIIIO/IEHNE TIPaBUJ TIOBEJIEHUS B IMPHUPOJIE, OXPaHbl BHJIOB,
9KOCHUCTEM, OHOChEphl), COXpAaHEHUH COOCTBEHHOI'O 3J0POBbS M 3JI0POBbSI OKPY)KAIOLIMX
monei (coOmrogeHuss Mep NpoduIaKTHKH 3a0oJieBaHU, obecredeHne O0e30MacHOCTH
KHU3HEJEATEIIbHOCTH B UPE3BBIYAMHBIX CUTYALUSIX HPUPOAHOTO M TEXHOTEHHOI'O XapakTepa)
Ha OCHOBE UCIOJIb30BaHU OMOJIOrMYECKUX 3HAHUM U YMEHUI B IOBCEIHEBHOM JKU3HH;

CO3/IaHME YCJIOBHUH JJIi OCO3HAHHOTO BbIOOpa OOYyYarOIMMHCS WHIMBHYaIbHON
0o0pa30BaTeNIbHON TPAaeKTOpUH, CHOCOOCTBYIOUIEH moOcaeaAyrouieMy MpodeccuoHaIbHOMY
CaMOOIIPeIeICHNIO, B COOTBETCTBUHM C MHMBHYaJbHBIMH MHTEpECaMU M MOTPEOHOCTIMHU
pervoHa.

OOwiee 4yuca0 yacoB, OTBEIEHHBIX HAa M3yyeHHE OMOJIOTMU Ha YIIyOJIEHHOM YpOBHE
cpeanero obmiero oopazoBanus, coctaBisieT 102 yaca: B 10 xmacce — 102 gaca (3 gaca B
HEJIEITIO)

OT6op opraHm3alnMOHHBIX (GOpPM, METOJOB M CPEACTB OOy4YeHHS OHOJIOTHHU
OCYILIECTBISICTCSI € Y4ETOM CIEHU(PHUKH €ro COJAEpKaHUS U HANpaBIE€HHOCTH Ha
MIPOJOJIKEHHE OHOJIOrMYECKOro o0pa3oBaHUs B OpraHMU3aIHsIX CpelIHero
po¢eCCHOHATBFHOTO U BBICILIEr0 00pa30BaHMUS.

O06s13aTebHBIM YCIOBUEM MTPU 00yUYEHHH OHMOJIOTUU Ha YrIIyOJEHHOM YpOBHE SIBISIETCS
NIPOBE/ICHUE J1a0OpPaTOPHBIX M TMpakTHUeckux pabor. Tawke ywyactue oOydarommxcs B
BBIMIOJTHEHUH TPOEKTHBIX M y4eOHO-HCCIENOBAaTENbCKUX pPAa0OT, TeMaThKa KOTOPBIX
OIpEAEIIAETCS YUUTEJIEM Ha OCHOBE HMMEIOIIMXCS MaTepUAIbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MPUPOJHBIX YCIOBUH.

COJAEPXAHUME OBYYEHMUSA

10 KJIACC

CopepxaHue MTPOrpaMMbl, BBIIEJICHHOE KYPCUBOM, HE BXOIUT B TPOBEPKY
rocyaapcTBeHHOM uroropoii arrectaumu (I'MA).

Tema 1. buosiorusi kKak HayKa

CoBpemeHHast OMOJIOTHs — KOMIUIEKCHas Hayka. KpaTkast uctopusi pa3BuTHs OMOJIOTHH.
buonornueckne Hayku M u3ydaemble UMHU TpoOiembl. DyHIaMeHTaNbHbIE, MPUKIATHBIE U
MMOMCKOBBIE HAYYHBIE UCCIICOBAHUS B OMOJIOTHH.

3HaueHue OMoJIOruM B (HOPMHUPOBAHHH COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTUHBI
mupa. [Ipodeccun, cBsazanubie ¢ Owuosnorueld. 3HaYeHHUE OHOJOTUU B TPAKTHYECKOM
NEeATEIbHOCTH 4YeJIOBEKa: MEIULIMHE, CEIbCKOM XO3SMCTBE, MPOMBIIUIEHHOCTH, OXpaHe
TIPUPOIBI.

JdemoHcTpauuu

[Moptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, Y. ['apseii,
I'. Mengens, B. 1. Bepnanckui, W. I1. [TaBnos, . 1. Meunukos, H. 1. Basunos, H. B.
Tumodees-Pecosckuit, [Ixx. Yorcon, ®. Kpuk, . K. benses.



Tabmuuber u  cxembl: «CBs3b OWONOTMM € JOpyrMMU Haykamm», «CHcrema
OHOJIOTrMYECKUX HAYK.

Tema 2. ’KuBble cucTeMbl M X U3y4YeHHE

XKusble cuctembl Kak mpeaMmeT u3ydeHus Ouonoruu. CBOICTBA KHUBBIX CHUCTEM:
€IUHCTBO XMMHYECKOTO COCTaBa, JAUCKPETHOCTb M  ILEJIOCTHOCTb, CIIOXKHOCTb W
YHOPSAAOYEHHOCTh CTPYKTYpPBl, OTKPBITOCTb, CaMOOpPraHU3alMs, CaMOBOCIIPOM3BEICHUE,
pa3apaxuMOCThb, U3MEHYUBOCTD, POCT U PA3BUTHE.

YpoBHM OpraHu3aluu >KUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIETOYHbIM, TKAaHEBBIMH,
OpPraHW3MEHHBIA,  TOMYJISIUOHHO-BUAOBOW,  DKOCHCTEMHBIH  (OMOTCOIICHOTHYSCKHIA),
6uochepusiit. [Iponeccsl, mpoucxoasimue B )KUBbIX cucteMax. OCHOBHBIE MPU3HAKH KUBOTO.
XKuznp kak (opma cymiecTBoBaHus Mmarepuu. Hayku, u3ydaromiue >KMBbIE CHUCTEMBI Ha
Pa3HBIX YPOBHSAX OpraHU3aLINH.

N3ydenne xuBbIX cucteM. MeTo bl Ononorudeckoil Hayku. Habmonenue, n3mepenue,
JKCHEPUMEHT, CUCTEeMaTu3alus, MeraaHaiu3. [loHsTMe O 3aBUCUMON U HE3aBUCUMOMN
nepeMeHHOM. [InmaHnpoBanue skcnepuMmenta. IlocranoBka u mpoBepka runore3. Hynesas
runote3a. [lonstue BbIOOpKM U e€ nocToBepHOCTh. Pa30poc B OMONIOTMYECKHX JaHHBIX.
OneHka JTOCTOBEPHOCTH TMOJYYEHHBIX pe3ynbTaToB. [IpHUMHBI UCKaXXEHUS pe3yJbTaTOB
sKcriepuMeHTa. [ToHATHE CTaTHCTUYECKOTO TECTa.

JdeMoHcTpanuun

Tabnuubl n cxembl: «OCHOBHBIE NPU3HAKU KU3HMY», «bBHOIOrMYecCKHe CUCTEMBI,
«CBolicTBa KMBOM Marepuu», «YPpPOBHU OpraHU3alluu KUBOW mpupoas», «CTpoeHue
KUBOTHOM KIETKN», «TKaHU KMBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOTO OPraHU3May,
«buoreoneno3y», «buocdepar», «MeToabl U3ydeHUs KUBOU TPUPOIBIY.

O6opynoBaHue: 5abopaTopHoe OOOpYAOBaHUE Ul IIPOBEJECHUS HAOIIOAEHU,
U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTyeckas padora «/cnonap3oBaHNE PA3IMUHBIX METOIOB IIPU U3YUEHUH KHUBBIX

CUCTEM.
Tema 3. BuoJjiorus KJIeTKn
Knerka — cTpykTypHO-(pYHKITMOHAIbHAS €OWHUIIA JKUBOTO. MCTOpHS OTKPHITUS

kinetku. Paboter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Ilnelinen, P.
BupxoB). OcHOBHBbIE MTOJIOKEHHSI COBPEMEHHON KJIETOYHON TEOPHH.

MeTtoabl MOJIEKYISIPHOM M KJIETOYHOW OHMOJOTMH: MMKPOCKOIUS, Xpomarorpadus,
anekTpodope3, METOJ MEUEHBIX aToMmoB, AuddepeHnranibHoe MeHTpUu(yrupoBaHue,
KyJIbTUBUPOBAHHE KIIETOK. M3yueHue uxcuposanuvix Kiemox. IAEKTPOHHAS MUKPOCKOITHS.
Kongokanvnas mukpockonus. Bumanvhoe (npusicusnennoe) uzyieHue Kiemox.

JdeMoHcTpanun

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

Tabnuub! 1 cxembl: «CBETOBOM MUKPOCKOI», «DIEKTPOHHBIH MUKPOCKOI», «cTopus
Pa3BUTHSA METOIOB MUKPOCKOIIUN».

O6opynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPETIapaThl PACTUTEIbHBIX, KHUBOTHBIX H
OaKTepHaIbHBIX KIIETOK.

IIpakTnyeckas padora «/3yueHre MeTOA0B KJIETOYHON OmoJoruu (xpomarorpadus,
anextpodopes, muddeperimanpaoe neaTpudyruposanue, [TLIP)».

Tema 4. XumMnuyeckasi OpraHu3anus KJIeTKH

XUMUYECKUN COCTAaB KIETKH. Makpo-, MUKPO- U YJIbTPaMUKPO3JIEMEHTH. Bona n eé
POJIb KaK pacTBOPUTEINS, peareHTa, y4acTHe B CTPYKTYPUPOBAHUM KIIETKH, TEILUIOPETYIIALMH.
MuHepallbHble BelleCcTBA KJIETKH, WX Ouojoruueckas poib. Pojib KaTHOHOB M aHHOHOB B
KJIETKE.

Oprannueckue  BemiecTBa  KIETKH.  buonormueckue — momumepsl.  benkw.
AMUHOKHCIIOTHBIN cocTaB O6enkoB. CTpyKTypsl OenKkoBOM MoJiekysbl. [lepBuuHas cTpykTypa



Oelnka, MENTUIHAS CBsI3b. BTOpUYHAs, TpeTHYHAs, YeTBEPTHUHAS CTPYKTYpHI. JleHaTyparms.
CgoiictBa 6enkoB. Kimaccudukarus 6enkoB. buomornueckue GyHKIMNA 0€IKOB. [Ipuonsi.

VYraeBoasl. MoHOCaxXapuIbl, AUCAXapPHUIbl, OJUrocaxapuabl U nojaucaxapuasl. OOmuit
IUIaH CTPOEHUsT M (PU3UKO-XMMHUYECKHE CBOWCTBA YIJIeBOAOB. buonoruueckue GyHKIUU
YTJIEBOJIOB.

Jlumuaer.  T'mapodunbHO-THIpOodoOHBIE  cBolMcTBa.  Krnaccudukanus — TUNHAIOB.
Tpurnmuuepuabl, GocPonumuabl, BOCKH, CTEpPOUAbl. buonormueckne (QyHKIUU JTUIHIOB.
OO6mue cBoiicTBa OMONIOTMUYECKUX MEMOpPaH — TEKYy4eCTh, CIIOCOOHOCTh K CaMO3aMbIKaHHIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JIHK n PHK. Ctpoenne HykiienHoBBIX KucaoT. Hykineoruasl.
[punmun kommementapaoctu. [Ipasmino Yapradda. Ctpykrypa JJTHK — nBoiiHas crimpais.
Mectonaxoxaenue u 6uonornueckue Gpynkuuu JJHK. Bunsr PHK. ®ynkunu PHK B kietke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mojekyine ATO.
buonoruueckue dynkiuu ATD. BoccTaHoBIeHHBIE NEPEHOCUUKH, UX (PYHKIHUU B KIIETKE.
Ipyeue nyxneosuompugocgpamor (HT®D). CexBenupoBanune HHK. Memoowr eenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHasi Ouosiorusi: OMOXuMUYeCKre U OMOPU3NUECKIE UCCIEOBAaHUS COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTYpbl OuOMONEKYNl. Mooenuposanue cmpykmypvl u @QYHKYuUll
ouomonekyn u ux komniekcog. Komnvromepnuiii OU3aiii u opeanuyeckull Cunmes 6UOMONEK)
U UX HeNPUPOOHBIX AHATLO208.

JdeMoHcTpanun

[optpetsr: JI. Ilomunr, Jdx. Yorcon, ®@. Kpux, M. VYunkunc, P. ®pankiun, O.
Conrep, C. Ilpy3unep.

Huarpammbel:  «PacnpenenieHne XUMHUYECKUX JJEMEHTOB B HEXHBOM MPUPOIE»,
«Pacrnpeenenue XUMUYECKUX JIEMEHTOB B JKUBOI MPUPOJE».

Tabnuuer u cxemsl: «llepuonnyeckas Tabnuila XUMUYECKUX AJIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJBD», «BemiecTBa B cocTaBe OpraHu3MoB», «CTpO€HHE MOJEKYJbl OelKay,
«CTpYKTyphI OEIIKOBON MOJNEKYIbD», «CTpOEHUE MOJEKY YriIeBOI0BY, «CTpPOCHHE MOJIEKYI
TMnuaoBY, «HykJIienHOBBIE KUCIOTB», «CTpoeHUE MOJEKYIbl ATD.

Ob6opynoBaHue: XuMUYECKas ocyia 1 000py10BaHuUE.

Jlabopatopnasi padora «OOHapyxkeHHE OEIKOB C TIOMOIIBIO KayeCTBEHHBIX
peaKLHii».

JlaGoparopnas pabGora «VicciaenoBaHne HYKIEMHOBBIX KHCIJIOT, BBIJEJICHHBIX U3
KJIETOK Pa3JINYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMHU KJIETKH

Tunel  KJIETOK:  JyKapuoOTHYecKas W mnpokapuoruueckas.  CTpyKTypHO-
(b yHKIMOHATBHBIE 00pa30BaHUS KIICTKH.

Crpoenue mpokapuoThyeckod kieTku. Kiierounass cTeHka OakTepuil U apXei.
OcobeHHOCTH CTpOeHUs TeTepoTpOodHON U aBTOTPOPHON MPOKAPUOTUUECKHUX KIETOK. MecTo
Y pOJIb IPOKApHOT B OMOIIEHO3aX.

Ctpoenne u (yHKIMOHMpPOBAHHE DSYyKapHOTHYEeCKOW kieTku. [lmazmatudeckas
MeMOpana (masmanemma). CTpykTypa Iia3MaTudeckoid MemMOpaHbl. TpaHCTIOPT BEHIECTB
yepe3 IIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIN (auddy3us, oOneru€énnas nuddysus),
aKTUBHBIM (MEpBUYHBII W BTOPUYHBIA aKTUBHBIA TpaHcnopt). IlomynponunaemocTtsb
MeMOpanbl. Pabota HaTpuii-kalneBOro Hacoca. DHIOIMTO3: MHHOIUTO3, (Haromuros.
Ox3ouuto3. Knerounas crenka. CTpykrypa ¥ (YHKIMH KIETOYHOM CTEHKHM DPACTEHHH,
rpuboB.

Hurorumazma. [{uto3onb. [urockener. JIBmxkeHue nuroriazMbl. OpraHoubl KIETKH.
OpHoMeMOpaHHbIE OpPraHouAbl KIETKU: JHAoIuiazmaTtuueckas cetrb (DIIC), ammapat
lonbmku, 5U30COMBI, HMX CTpO€HHE W (QYHKOUU. B3anMocBsS3b 0JHOMEMOpaHHBIX



opraHouioB kieTku. CTpoeHHe TPaHYyISIPHOTO peTUKyiayma. Mexanusm nanpaenienus 06e1Kos
6 OIIC. Cunte3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. ['magkwmii
(arpanymsipHBIf) dHAOIUIaA3MaTHUeCKwid peTukynyM. CekperopHas (yHKIusS anmapara
TlNonbmxu. Moouguxayus b6eaxos 6 annapame I onvoaxcu. Copmuposxka benkos 6 annapame
T'onvoorcu. TpaHCTIOPT BEIIECTB B KiIEeTKe. Bakyonn pacTuTenbHbIX KIETOK. KiIeTouHbIH COK.
Typrop.

[TonyaBTOHOMHBIE OPraHOWABI KJIETKH: MUTOXOHAPHH, IUIACTUABL [Ipoucxodcoenue
mumoxouopui u nracmuo. Cumbuoecenes (K.C. Mepesickosckuii, JI. Mapeynuc). CtpoeHue u
(GYHKIMM MUTOXOHIpHWA © TUIacTUA. [lepBUYHBIC, BTOPUYHBIE W CIIOXHBIC TIIACTHJIBI
(OTOCHHTE3UPYIOLINX JYKAPUOT. XJIOPOMJIACTHI, XPOMOIUIACTHI, JIEHKOIUIACTHI BBICIIUX
pacTeHui.

HememOpannbsie opranougsl kietku CrpoeHne W (QYHKIMH HEMEMOpPaHHBIX
OpPraHoMJOB KIIETKU. PubGocombl. [Ipomedsxcymounvie ¢uramenmoi. MHUKPOPUIAMEHTEHI.
Axmunogvle  muxpogunramenmol.  MBbIIICUHbIE  KIETKU. AKMuUHOBble  KOMNOHEHMbL
HembluleyHblx kaemok. Mukporpybouku. Kierounsiit mentp. CTpoeHue W JABUXKCHHUE
KTYTUKOB UM pecHHuYeK. Mukporpybouku  1utoriazMmel.  Lentpuons.  bexu,
accoyuuposanHvle ¢ MUKpoguiamenmamu u Mukpompybouxamu. Momopuwvie 6eaxu.

SAnpo. Obonouka sapa, XpOMaTHH, KApUOILIIa3Ma, SIIPBIIIKU, UX CTPOCHHE U () yHKITHH.
SAnepuplii  OenkoBblii  MaTpukc. IIpocTpaHCTBEHHOE  PAcloONOKEHHE XPOMOCOM B
untepdazHom szpe. IFyxpomamur u eemepoxpomamur. beaku XpomMaTHHA — THCTOHBL
Jlunamuxa sioeproii ob6onouku 6 mumose. AoepHwiii mpancnopm.

Knerounsie BxmtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK JYKApUOT
(pacTuTesbHOM, KUBOTHOM, TPUOHOI).

JdemoHcTpauuu

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

Tabnumer u cxembl: «CTpOCHHE DYKapUOTHUECKOW KIeTKH», «CTpoeHHe >XKMBOTHOM
KIeTkn», «CTpOoeHHuEe pacTUTENIbHOW KIeTKH», «CTpoeHHe MHUTOXOHIApUW», <«Sapoy,
«CTpoeHue MPOKAPUOTUUECKOU KIIETKI.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, MUKpPOIpENnapaThl PacTUTEIbHBIX, >KHUBOTHBIX
KIIETOK, MUKpOTIpenapaThl 0aKkTepruaibHBIX KIETOK.

JlaGopaTtopHasi padora «/3ydeHne cTpoeHUS KIETOK Pa3TUIHBIX OPraHU3MOB).

IIpakTyeckas padora «l3ydyeHne cBOICTB KIIETOUHON MEMOpaHBbI».

JlaGopaTropnas pabora «McciegoBaHue TIUIa3MoJiM3a W JIETUIa3MOJM3a B
PaCTUTEIBHBIX KIETKAX.

IIpakTnyeckass padora «/3yueHne HABWMIKEHHUS UUTOIUIA3MbI B PACTUTEIIBHBIX
KJIETKax».

Tema 6. O0MeH BelecTB U NPeBpPallicHUe JHEPTUH B KJIETKe

AcCUMWISIIIAST W TUCCUMWISIHS — JBE CTOPOHBI Merabonu3Mma. Tumbsl oOMeHa
BEIIECTB: aBTOTPOGHBIN U TeTepoTpOodHBIA. YUacTHe KUCIopoaa B OOMEHHBIX Mpolieccax.
DOHepreTuyeckoe oOecreueHne KiIeTku: mnpespamieane AT B 0OMEHHBIX mHporeccax.
depMeHTaTUBHBINA XapaKTep peakiuil KjIeToyHoro merabonusma. GepMeHThI, X CTPOCHHUE,
cBoiicTBa W MexaHm3M JeiictBusi. Kodepmentsl. Ominuns (GEepMEHTOB OT HEOPraHMYECKHX
KaTraau3aTopoB. benku-akTuBaTOphl M OEMKU-UHTMOUTOPBL. 3aBUCUMOCTb  CKOPOCTH
(epMEHTATUBHBIX PEAKINI OT PA3IMIHBIX (PaKTOPOB.

[lepBHYHBI CUHTE3 OpraHUYECKUX BellecTB B KieTke. DoTtocunTes. Anokcucennviii u
oKcuceHubvlll pomocunmes y 6axkmepuu. Ceemocoduparowue nueMeHmsvl U NUSMEHMbl
peaxkyuonHozo yenmpa. Poib xinopormaacToB B npoiecce poTocuHTe3a. CBeToBas M1 TEMHOBAs
dasel. Pomoovixanue, Cs., Cy. u CAM-munvt pomocunmesa. [IpogyKTHBHOCTH ()OTOCHHTE3A.
Bnusinue pasnuynabsix GpakTopoB Ha CKOPOCTh GOTOCHHTE3A. 3HAUeHHE (DOTOCHHTE3A.



XemocunTe3. Pa3zHooOpaswe OpraHM3MOB-XEMOCHHTETHKOB: HHUTPH(PHUIHPYIOLIHE
OakTepuu, xene300aKkTepun, cepoOaKTepun, BOAOPOIHbIE OaKkTeprn. 3HAUEHUE XEMOCHHTE3a.

AnaspoOHble  opraHu3mbl. Buasl  Opoxenus. Ilpogykrel  OpokeHuss u  UX
UCIOJIb30BaHUE YEIOBEKOM. AHAIPOOHBIE MUKPOOPTaHU3MbI KaK 00BEKThl OMOTEXHOJIOTHH U
BO30yAMTEIH OOJIE3HEH.

AdpoOHbBIE OpraHU3MBbl. JTambl YHEPreTHUEcKoro odMeHa. [loAroToBUTENBHBIN ATaIl.
['mukonu3 — 6ECKUCIOPOIHOE PACIEIUICHHE TIIFOKO3bI.

buonoruueckoe oOKucIeHUE, WM KIETOYHOE JbIXxaHue. Poilb MHUTOXOHApPUN B
mpoueccax Ouosornueckoro oxucieHus. Luknmueckue peakiuu.  OKHUCIUTENbHOE
dbochopunupoBanue. Iuepeus memopanunozo epaduenma npomonos. Cunmes AT®: padboma
npomonnou AT®-cunmaser. llpeumyiecTBa a’poOHOro myTd oOMeHa BEHIECTB Mepe
aHa’poOHBIM. D HEKTUBHOCTH SHEPTETUIECKOr0 0OMEHa.

JdeMoHcTpanun

[optpersr: JIx. Ilpuctiu, K. A. Tumwupszes, C. H. Bunorpaackmii, B. A.
Ourensrapar, [1. Murtuenn, I'. A. 3aBap3uH.

Tabnuupl u cxemsl: «DoTocuHTe3», «IHEpreTuueckuii ooMen», «brocunres Oenkay,
«Ctpoenue pepmeHTay, «XeMOCHUHTE3Y.

OOopynoBaHue: CBETOBOM  MHKpPOCKOI, 00OpylOBaHME JJs  NPUTOTOBJIECHUS
MTOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopnass padora «/I3yueHue KaTaIUTUYECKOW aKTUBHOCTH (EPMEHTOB (Ha
MIpUMepe aMUIa3bl WM KaTajaasbl)».

JlaGopaTtopnasa paGora «l3yueHue (epMEHTATUBHOIO pacIleIUIeHUs IMepoKcuaa
BOJIOPOJIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKaX).

JlaGopaTopHas padora «CpaBHEeHHE MPOLIECCOB (POTOCHMHTE3a U XEMOCHHTE3a».

JlaGopaTtopHnas padora «CpaBHEHHE MTPOIIECCOB OPOKECHHUS U IBIXaAHUS.

Tema 7. HacneacrBennasi uHGopManus M peaju3anus eé B KieTke

Peakuun wMaTpuyHoro cuHTe3a. [IpUHIMI KOMITJIEMEHTApPHOCTH B  PEaKIMAX
MaTpUYHOrO CUHTe3a. Peanusanusa HacnencTBeHHON mHpopmauuu. I'eHeTHueckuil Koa, ero
corctBa. TpaHckpunums — wMatpuuHbld cuHTe3 PHK. IlpmHnmnse! TpaHcKkpunuuwu:
KOMIUIEMEHTAPHOCTh, aHTHUIIAPAJUIENbHOCTb, aCUMMETPUUHOCTb. Co3pesanue mampuunbix
PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnsamus u e€ stansl. Yuactue TpancnoptHbix PHK B OuocunTtese Oenka. YcnoBus
ouocuHTe3a O6enka. KonupoBanue aMuHOKHUCIIOT. Posib pubocoM B OMocuHTE3E OeKa.

Cogpemennvie npeocmasnenuss o cmpoeruu 2enog. Opranusalys reHoMa y IpoKapuoT
1 DYKapuoT. Perynsmust akTHBHOCTH T€HOB Yy npokapuoT. ['mmoresa onepona (d. XKakoo, XK.
Mano). Monexynapnvie mexanusmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomwvl 2eHos. Perynsius oOMEHHBIX TMpoleccoB B KieTke. KieTouHslit
rOMEO0CTa3.

Bupychl — HeksleTouHble (OPMBI )KU3HU U 00HUraTHbIE napa3uThl. CTpoeHHE MPOCTHIX
U CJIOXHBIX BHPYCOB, PETPOBUPYCOB, OakTeprodaroB. Kusnennviti yuxa JHK-codeparcawux
supycos, PHK-cooepoicawux eupycos, oOaxkmepuogacos. QopamHnas mpancKpunyus,
pesepmasa, unmezpasa.

BupycHble 3a0oneBaHus uejoBeka, >XMBOTHBIX, pactenuit. CIINJ], COVID-19,
COLIMAJIbHBIE U MEIMLIMHCKHE MTPOOIIEMBI.

buoungpopmamurka: unmeepayus u awmanuz Ooavwux maccueos («bigdatar)
CMPYKMYPHBIX — Ouosocudeckux oauHvix. Hanomexunonoeuu 6 6uonoeuu u meouyune.
Ipoepammupyemvie pynxkyuu 6eakos. Cnocodwl 00cmasku 1eKapcma.

JdeMoHcTpanun

[TopTpetsi: H. K. Konbiios, /1. 1. IBaHOBCKUI.



Tabmuuer u  cxembl: «buocuHTe3 Oenka», «['eHeTHUeckuii KoOm», «BUPYyCH»,
«baxTepuodarm.

IIpakTuyeckas padora «Co3aaHue MOJICIN BUPYCay.

Tema 8. ’/KusHeHHBII UK KJIETKH

Krnerounsni muki, ero mepuoasl u perynsuus. Muatepdasza u mutos. OcodeHHOCTH
MpOLeCCOB,  TIpoTekaromux B  uHTepdaze. [loaroroBka KIETKH K  JIECJEHHUIO.
[IpecunTeTnueckuid  (MOCTMUTOTUYECKUN), CHUHTETHYECKUA U  MOCTCUHTETHUYECKHUI
(IpEeMHUTOTUYECKHI ) TIEPUOIBI HHTEP(a3hl.

Marpuunsiii  cunre3 JHK —  pemumkamusa. Ilpunnuner  permmmkanuu  JIHK:
KOMIUIEMEHTAPHOCTh, IOJYKOHCEPBAaTUBHBIA CHUHTE3, AHTHUNAPAIUIENBHOCTb. MeXaHu3M
permukanmu  JIHK.  Xpomocombl. Crtpoenue xpomocoMm. TenoMepbl u  TeloMepasa.
XpPOMOCOMHBII HAOOP KIETKH — KapUOTHIL. [IUTUIONAHBIN U TarjouIHbIH HA0OPHI XPOMOCOM.
I'omonornyneie XpoMocoMbl. [10710BbIE XPOMOCOMBI.

Jlenenue knetku — Muto3. CTaiuu MHUTO3a M MPOUCXOJAIINE B HUX MpOLeCcChl. TUIbI
muto3a. Kapuoknnes u nutokusnes. buonornueckoe 3HaueHUE MUTO3a.

Perynsiuss MUTOTHYECKOTO IHKIA KIETKH. [Iporpammupyemasi KieTo4Hass THOenb —
aronTo3.

Knerounoe sapo, XpoMocoMbl, (QYHKIHMOHANbHAas TEeHOMUKA. Mexanuzmol
npoaugepayuu, ouggepenyuposku, cmapenus u eubeau kiemok. «l{ugpoeas knemka» —
buourpopmamuueckue mooenu GYHKYUOHUPOBAHUS KIIeMKU.

JdeMoHcTpanuun

Tabnuupl u cxembl: «KU3HEHHBINH UK KIETKH», «MuUT03», «CTpOCHHE XPOMOCOMY,
«Permukanusa JHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpoIIpenapathl: «MUTO3 B KJIETKaX KOpEIKa
JIyKay.

JlaboparopHas pabora «3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTopnas pa6ora «HabmoeHne MuTo3a B KJIeTKaX KOHUMKA KOpelika Jyka (Ha
TOTOBBIX MUKpPOIIpeTapaTax)y.

Tema 9. Ctpoenune u GyHKIMH OPraHU3MOB

buonornueckoe paszHooOpasue opraHu3MoB. OJHOKIETOYHBIC, KOJOHHUAIHHBIE,
MHOTOKJICTOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOCHUS M JKU3HENEATCIIbHOCTH OJHOKIIETOYHBIX OpPTraHU3MOB.
bakTepuu, apxeu, OJHOKIETOYHbIE TPUOBI, OJTHOKJIETOYHBIE BOJOPOCIHU, IPYIHe MPOTHCTHI.
Kononunanbable OpraHu3Msl.

B3anMocBsA3p 4acTeil MHOTOKJIETOYHOIO OpraHu3Ma. TKaHM, OpPraHbl M CHCTEMBI
opra”oB. OpranusM Kak enHoe Lejoe. I'omeocras.

Txanm pacteHuil. TUIBI pacTUTENBHBIX TKaHEH: oOpa3oBaTesbHAS, IOKPOBHAS,
MIPOBOJISAIIASI, OCHOBHAsI, MeXxaHu4yeckast. OCOOEHHOCTH CTpOeHUs, QYHKIIMA U PACTIOTIOKEHUS
TKaHEW B OpraHax pacTeHUH.

TkaHM KUBOTHBIX M YEJOBEKA. THMIBl JKUBOTHBIX TKAHEW: SMOUTEIUAIbHAS,
COEJIMHUTEINIbHAA, MbIIIeuHasi, HepBHast. OCOOEHHOCTH CTPOCHUS, (PYHKIUN U PACTIONOKCHHUS
TKaHEe! B opraHax >KMBOTHBIX U YEJIOBEKA.

Oprasbsl. BeretaTuBHblE 1M Te€HEpaTHBHbIE OpraHbl pacTeHWil. OpraHbl U CHCTEMBI
OpPraHOB )KMUBOTHBIX U UesioBeKa. DYHKIIUHU OPTaHOB U CUCTEM OPTaHOB.

Onopa Ttenma opranusMoB. Kapkac pactenuit. Ckenersl OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX >KMBOTHBIX. HapyHbIlii W BHyTpeHHuil ckener. CTpoeHHWE U THUIIbI
COEIMHEHUS KOCTEH.

JIBrokeHue opraHu3MoB. J[BM)KEHHE OJHOKIIETOYHBIX OPraHu3MOB: aMEOOUTHOE,
KI'YTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHHI: TPOMU3MbI M HACTHH.



JIBIDKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M YEJOBEKa: MbIlieyHas cuctema. Pediexkc.
CkelneTHbIe MBIIIIBI U UX paboTa.

IIutanue opranusmoB. IloryomeHue BOIBI, YIJIEKHCIOIO Ta3a M MMHEPAJbHBIX
BelIEeCTB pacTeHusAMH. [lurtaHue IKMBOTHBIX. BHYTPHUIIONIOCTHOE U BHYTPUKIETOYHOE
nuuieBapeHue. [lutaHue MO3BOHOYHBIX JKMBOTHBIX. OTAENBl MHUILEBAPUTEIBHOTO TPaKTa.
[InmeBapurtensHbie xene3sl. [IunmeBapuTenbHas cucteMa 4elnoBeKa.

Ipixanue opranu3moB. Jlpixanwe pacteHuid. Jlpixanue >KUBOTHBIX. [{uddy3us razon
4yepe3 MOBEPXHOCTh KIeTKu. KoxkHoe apixanue. [[pixaTenbHas MoBepXHOCTh. JKabGepHoe U
n€royHoe JpixaHue. J[IpIxaHHME MO3BOHOYHBIX >KMBOTHBIX U YeEJIOBEKa. JBOJIOLHUOHHOE
YCIIOKHEHUE CTPOCHMS JETKUX MO3BOHOUYHBIX >KMBOTHBIX. J[bpIXaTellbHAsI CUCTEMA YEJIOBEKa.
MexaHu3M BEHTWIALMM JIETKUX y NOTUL M MIEKONUTAIMX. Perymsnus apIxaHus.
JlpIxaTenbHbIC 00BEMBI.

TpancnopT BemECTB y OpraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHHH. TpaHCnopT
BEILIECTB y JKUBOTHBIX. KpoBeHocHas cucrema u €€ opranbsl. KpoBeHOCHas cucrtema
MIO3BOHOYHBIX JKMBOTHBIX M uyenoBeka. Cepie, KpOBEHOCHBIE cOCynbl U KpoBb. Kpyru
KpOBOOOpAIIeHNsl. DBOJIIOLIMOHHBIE  YCIOKHEHHS CTPOCHHMsS KPOBEHOCHOM CHCTEMBI
MO3BOHOYHBIX )KUBOTHBIX. PaboTa cepaua u e€ perynauus.

Beinenenune y opraHusmoB. BelaeneHue y pacTteHui. BeinenieHHe y JKUBOTHBIX.
CoxkpaturenbHble Bakyonu. Oprasbl BblaeiaeHus. @PuibTpanus, cekpeuuss U o0paTHoe
BCAChIBAHUE KAaK MEXaHU3Mbl pPabOThl OpraHoB BblIeneHus. CBs3b MOJIOCTH Tela C
KPOBEHOCHOM W BBIICIUTEIBHOM CHUCTEMaMH. BpllelleHHe y TO3BOHOYHBIX XHMBOTHBIX H
yenoBeka. Ilouku. Crpoenue u (yHKIMOHMpOBaHHE HeppoHa. OOpazoBaHHE MOYHM Yy
YEJI0BEKa.

3ammra y OpraHu3MoB. 3alUTa y OJHOKJIETOYHBIX OpraHuzMoB. Cropsl OakTepuil u
OHUCTHl TPOCTEHIIMX. 3aluTa y MHOTOKJIETOUHbIX pacteHud. Kyrukyna. Cpenctsa
[MACCUBHOW U XUMHUYECKOU 3a1UThl. DUTOHUUIBI.

3ammra y MHOTIOKJIIETOYHBIX >KMBOTHBIX. [IOKpOBBI M WX MpPOM3BOJHBIE. 3alUTa
opranuzMa otT Oone3Heil. MIMMyHHas cuctema uyenoBeka. KieTOYHBII M TymMOpaidbHBIN
UMMYHHUTET. Bpoxn€HHbII M mnpHOOpeTEéHHBIM crenupudyeckuii HMMyHHUTET. Teopus
KJIOHaJIbHO-celeKkTuBHOro uMmmynurera (II. Opmux, @®. M. bepuer, C. Tonerasa).
BocnanurensHple OTBETH OpraHu3mMoB. Poip BpOXAEHHOTO HMMMYHHMTETA B Pa3BUTHHU
CHCTEMHBIX 3a00JICBaHHH.

PasgpaxxumocTe M peryisiuus y OpraHu3MoB. Pa3paXumMocTh y OJHOKJIETOYHBIX
opraHu3moB. Takcucsl. PaznpakuMocTs U peryisnus y pacteHuid. PoctoBble BemecTBa U UX
3Ha4YCHHE.

HepBHas cuctema u peduiekTopHasi peryisinus y *KUBOTHBIX. HepBHas cucrema u eé
OTZIeJIbl. DBOJIIOLIMOHHOE YCIIOKHEHUE CTPOEHUs HEPBHOM CUCTEMBI Y JKUBOTHBIX. OTIEmbI
TOJIOBHOTO MO3Ta MO3BOHOYHBIX KHUBOTHBIX. Pednekc u pednexropnas nyra. besycinoBusie u
YCIIOBHBIE PE(IICKCHI.

I'ymopasibHas peryssnus U SHAOKPUHHAs CHUCTEMa JKMBOTHBIX M uesoBeka. sKenessl
SHIOKPUHHOM CHUCTEMBI U MX TOpMOHBL J[lelicTBue TOpMOHOB. B3auMoCBs3p HEpBHOU H
SHJIOKPUHHOM cucTeM. [ unorasamo-rumnodpusapHasi CHCTEMA.

JdemoncTpauuu

Iloptper: N. I1. I1aBnos..

Tabnuuel u cxembl: «OAHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHBIE BOIOPOCIH,
«baxrepun», «lIpocteitmme», «Opranbl LIBETKOBBIX pacTeHHi», «CHCTEMBI OpraHOB
MMO3BOHOYHBIX JKUBOTHBIX», «BHYTpeHHee CTpPOE€HHE HACEKOMbIX», «TKaHU pacTeHHi,
«KopueBbie cucrembr», «Ctpoenue credis», «CTpoeHue ITUCTOBOW IUIACTHHKH», «TKaHM
XKUBOTHBIX», «CkeneT uenoBekay, «llumeBaputenbHas cuctemay, «KpoBeHoCcHast cucteMay,
«/IpixaTenpHass cucrema», «HepBHas cucrema», «Koxa», «MpblllleyHass CHCTEMAay,



«BoigenurensHast — cucremay,  «OHIOKPUHHAs — cuctema», «CTpoeHHE  MBILIIBIY,
«Ummynuter», «KumeunonosnoctHele», «(Cxema NUTaHUS pacTeHui», «KpoBeHOCHBIE
CUCTEMBI II03BOHOYHBIX JKMBOTHBIX», «CTpoeHue ruapel», «CTpoeHHE ILIaHApUW»,
«BuyTpeHnHee cTpoeHue A0XkAeBoro uepss», «HepBHas cucrema poid», «HepBHas cuctema
narymkun», «HepBHas cucrema npecMbikaromuxcs», «HepBras cucrema nruny, «HepsHas
cucTeMa MiieKonuTammuxy, «HepBHas cucrema yenoBekay, «Pediexcy.

OOopynoBaHue:  CBETOBOM  MHUKPOCKON,  MHKPOIIPENapaTrbl  OJHOKIETOYHBIX
OpraHM3MOB, MHUKpOIIpenapaTbl TKaHEW, PAKOBHMHBI MOJUIFOCKOB, KOJUIEKIMU HACEKOMBIX,
UTJIOKOXKHX, JKHUBBIE SK3EMIUIAPbl KOMHATHBIX pacTeHHH, repOapuu pacTeHUl pa3HbIX
OTJIEJIOB, BJIAXHbBIE Npenaparbl >KUBOTHBIX, CKEJETbl IO3BOHOYHBIX, KOJUICKLIUU
0ECIIO3BOHOYHBIX KMBOTHBIX, CKEJET 4eJOBeKa, 00OpyloBaHHME ISl JEMOHCTPAIUU
MOYBEHHOTO W BO3YIIHOT'O IMUTAHUS PACTCHMI, pacllelUIeHHs Kpaxmaiaa U OelIKOB MOJ
neicTBueM (epMEHTOB, O0OpYIOBaHME JJi JIEMOHCTPAlMH OIBITOB IO H3MEPEHUIO
KU3HEHHOW EMKOCTU JIETKMX, MEXaHU3Ma [IbIXaTEJIbHbIX JBUKEHUW, MOJIEIU TOJOBHOIO
MO3ra pa3Iu4HbIX KUBOTHBIX.

JlabopaTopHas padora «/3y4ueHne TKaHEW paCTEHUN».

JlabopaTopHas padora «/3yueHne TkaHeH KUBOTHBIX).

JlabopaTopHas padora «/3ydeHne opraHoB IBETKOBOT'O PACTEHUS».

Tema 10. Pa3MHoOKeHHe 1 pa3BUTHE OPraHU3MOB

@®opMbl pa3MHOXKEHHS OpraHU3MOB: Oecrojioe (BKJIHOYas BEreTaTUBHOE) M IOJIOBOE.
Buapl 6ecnionioro pa3MHOXKEHUS: TOUKOBAaHUE, CIOPYJISALUS, (parMeHTaIMsl, KIOHUPOBaHHE.

[lonoBoe pa3muoxkenue. IlonoBeie kneTkw, wnu rametsl. Meio3. Ctaguum Meiio3a.
[loBenenne xpomocom B Mero3e. KpoccnHrosep. bruosnorndecknii CMbICI Me03a U IOJI0BOTO
nporecca. Meio3 ¥ ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[Ipen3aponpimieBoe pasButue. l'ameroreHe3 y KUBOTHBIX. [loyioBBIE Kele3sl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaroreHe3 u ooreHe3. CTpoeHHE MOTOBBIX
KJIETOK.

Omno1oTBOpeHUe U YMOPHOHANIBHOE PAa3BUTHE )KUBOTHBIX. CIIOCOOBI OMII0IOTBOPEHUS:
HapyKHoOe, BHyTpeHHee. [lapTeHorenes.

WunuBuayanbHoe pa3BUTHE OPraHM3MOB (OHTOreHe3). OMOpHONIOrHs — Hayka o
pa3BUTHUN OpPTraHU3MOB. Mopghozenes — oona us enasHvlx npoobnrem smopuonozuu. Konyenyus
mopgozenos u moodenu mopghocerneza. Cragum >MOpUOreHe3a >KUBOTHBIX (Ha NpUMeEpe
nsarymku). {po6nenue. Tunel npobnenus. /[Jemepmunuposannoe u HeOEPpMUHUPOBAHHOE
opobnenue. bnacmynra, munet 6nacmyn. OCOOCHHOCTH JPOOJICHUS MIICKOMUTAIOIINX.
3apoabllieBble JUCTKU (TacTpyisiiusi). 3akiaJKka OpraHOB M TKaHEH U3 3apOAbIIIEBBIX
JUCTKOB. B3ammHOe BIMAHME 4YacTel pa3BUBAIOLIETOCS 3apoiblma (dMOpPHOHABHAS
WHAYKIMS). 3aKiajka IUJlaHa CTPOEHHUsI JKMBOTHOIO KakK pe3yJabTaT HepapXHuecKux
B3aMMOJICHCTBHI T'eHOB. BnusHue Ha >MOpPHOHAIBHOE pa3BUTHE pa3IMYHBIX (PAKTOPOB
OKpY>Karlollei cpesbl.

Poct u pasBurue xuBoTHBIX. [locTamOpuoHanbHbli nepuon. Ilpsmoe m Hempsimoe
paszButue. Pa3Butue c¢ meramopho3oM y OECHO3BOHOYHBIX W TMO3BOHOYHBIX >KHBOTHBIX.
buonoruueckoe 3Ha4eHME MPSIMOTO U HENPSMOI'O Pa3BUTHS, UX PACIIPOCTPAHEHNE B IPUPO/IE.
Tunel pocta XUBOTHBIX. (DAaKTOpPBI PETYJSIUMU POCTAa KUBOTHBIX M 4YenoBeka. Craauu
MOCTAMOPHOHAILHOTO Pa3BUTHS Y )KUBOTHBIX W 4ejoBeka. [leprnonbl OHTOTeHe3a 4eloBeKa.
CrapeHue U cMepTh Kak OMOJIOrMYECKUe MPOIECCHI.

PasmHoxeHHMe u pa3BuTHE pacTeHuid. ['ameropur u cniopodur. Meito3 B )KU3HEHHOM
nukie pacteHuid. OOpa3oBaHHE CIOp B Mpoliecce Meklo3a. ['ameroreHe3s y pacTeHHIA.
Omiofg0TBOpEHHE UM PAa3BUTHE PACTUTEIbHBIX OpPraHU3MOB. J[BOWHOE OIUIONOTBOPEHUE Y
[IBETKOBBIX pacTeHuil. OOpa3oBaHUE U Pa3BUTUE CEMEHH.

MexaHu3MBbl peryssiliuy OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.



JdeMoHcTpanun

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

Tabmumer u cxembl:  «BereratuBHOe  pasMHOXeHHE», «Tumbl  OGecroyioro
Pa3MHOKEHHUS, «PazMHOXeEHUE  XJIaMHUJIOMOHaAbl»,  «Pa3MHOXEHHE  3BIJICHBI»,
«PazMHOXeHUE TUAPBY, «Meio3y, «XpomocoMbly», «['ameTorenesy, «CtpoeHue SIeKIeTKH
u cnepmaTo3onia», «OCHOBHBIE CTaAuM OHTOreHe3a», «lIpsmoe m HempsiMoe pa3BUTHEY,
«Pa3Butne Malickoro xyka», «PasBurue capanum», «PaszButhe narymkm», «JlBoiiHOe
OIUIOAOTBOPEHHUE Y LIBETKOBBIX PACTEHUI», «CTpOCHUE CEMSH OAHOJIOIBHBIX U JBYAOJIbHBIX
pacrteHui», <«OKM3HEHHBIM UHWKJI MOPCKOW KamycTel», <OKM3HEHHBIM LHKJI MXay,
«OKW3HEHHBIN IIUKJ NaOPOTHUKAY, «KM3HEHHBIN UKII COCHBIY.

OOopynoBaHue:  CBETOBOM  MHUKPOCKON,  MHKpOIIpEmapaTbl  SHIEKICTOK U
CIIEpMaTO30MA0B, MOAENb «L{UKII pa3BUTHS JISATYIIKNY.

Jlabopatopnasi padora «/3ydeHue CTpOEHHS TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax.

IIpakTHyeckas padora «BplsgBlIeHNE IPU3HAKOB CXOJICTBA 3apOAbILIEH TO3BOHOYHBIX
KUBOTHBIX».

JlabopaTtopnas padora «CTpoeHHUE OPraHOB Pa3MHOXKEHHUS BBICITUX PACTCHUIN.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEJICTBEHHOCTH ¥ U3MEHYUBOCTH OPraHU3MOB

HcTopust cTaHOBIIEHUSI U pa3BUTHUs T€HETHKU Kak Hayku. Pabotel I'. Mengens, I'. ne
@puza, T. Moprana. Ponp oredecTBeHHbIX Yyu€HBIX B pa3BuTHM reHetuku. Padorsr H. K.
Koneiosa, H. 1. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenxo, 10. A. ®ununuenko, H.
B. Tumodeena-Pecosckoro.

OCHOBHbIE T'€HETHMYECKHE TMOHSATHS U CUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJIeNIbHbIE TEHbI, albTEPHATUBHBIC IMPU3HAKU, JOMHHAHTHBIA M PELECCUBHBIA MPHU3HAK,
TOMO3UI0Ta, FETEPO3UTOTA, YUCTAs JTUHMSL, THOPUBI, TeHOTUI, (peHOoTUIl. OCHOBHBIE METOJIbI
TeHETUKHU: THOPUI0JIOTUYECKUN, IIUTOJIOTHUECKUH, MOJIEKYIISIPHO-T€HETUYECKHIA.

JdeMoHcTpanun

Iloptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. 1. BaBunos, A.
H. benozepckwii, I'. /1. Kapnieuenko, FO. A. ®unumuenko, H. B. TumodeeB-PecoBckmii.

Tabnuie! u cxembl: «MeTObI TEHETUKHY, «CXEMBI CKPEITUBAHUS.

JlabopaTtopHas padora «/[po3oduia kak 00BEKT TEHETUIECKUX HCCICTOBAHUI.

Tema 12. 3aKoHOMEePHOCTH HACJEACTBEHHOCTH

MonorubpuaHoe ckpemuBanue. I[lepBbiii 3akoH MeHzenss — 3aKOH €IMHOOOpa3Hs
ruOpua0B nepBoro nokosneHus. IlpaBuno nomunupoBanus. Bropoii 3akoH Menzens — 3akoH
pacuieryieHus: npu3HakoB. LluTonmornyeckne OCHOBBI MOHOTHOPHIIHOTO CKpEIIMBAHMUSA.
['umore3a 4MCTOTHI raMeT.

AHanmuzupytomiee  ckpemuBaHue.  [I[pOMeXyTOUHBIM  XapakTep  HaclieIOBAHMS.
Pacuieruienne npru3HaKoB NPU HETIOJIHOM JIOMUHUPOBAHUU.

JluruOpuaHoe ckpemuBaHue. TpeTuil 3akoH MeHaenss — 3aKOH HE3aBHCHUMOTO
HaCJIeZIOBaHUs MPU3HAKOB. LluTomornyeckne 0CHOBBI TUTHOPUIHOTO CKPELIMBAHNSI.

CueruieHHOe HaclefoBaHue Tmpu3HakoB. PaGorer T. Moprana. CreruieHHOe
HAacJe0BaHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAYy TIeHaMu. XpOMOCOMHAas TeOpus
HAaCJIECTBEHHOCTH.

I'enernka nmosia. XpoMOCOMHBIN MEXaHU3M ONPEEIECHUS 10J1a. AyTOCOMBI U TIOJIOBbIE
XpOMOCOMBL. ['OMOraMeTHblii U TeTeporaMeTHbI MoJ. ['eHeThueckass CTPYKTypa IOJIOBBIX
xpoMocoM. HaciienoBanne Npu3HaKoB, CLETUICHHBIX C IT0JIOM.

I'enotun kak nenoctHas cucrema. [IneloTponus — MHOXXECTBEHHOE JICHCTBUE T€Ha.
MHoOXeCTBEHHbI ajutenn3M. B3anmoaencTBue HEAJUIENbHBIX N€HOB. KOMIUIEMEHTApHOCTD.
Onucraz. [lonumepusi.



I'eneTndecknii KOHTPOJb pPA3BUTHUsS PACTEHHUM, >KMBOTHBIX M YEJIOBEKA, a TaKKe
(U3HONIOrMYECKUX TMPOILIECCOB, MMOBEACHUS M KOTHUTUBHBIX (QyHKIUH. ['‘eHeTnyeckue
MEXaHU3Mbl CUMOMOI€HE3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO3UH — MAPA3UT» U «XO35IUH —
MUKpoOHOM». ['eHeTMdyeckue acmekThl KOHTPOJIE M HU3MEHEHMs] HACleICTBEHHOM
MHPOPMAIIUY B TIOKOJICHUSX KIETOK  OPTraHU3MOB.

JdemoHcTpauuu

IToptpetsr: I'. Mennens, T. Mopras.

Tabmuupel u cxemsl: «llepBelii W BTOpoM 3akoHbl Mennaens», «Tpermii 3akoH
Menpens», «AHanusupyroniee ckpelBanuey, «Henomnoe nomunupoBanuey, «CuernieHHoe
HacJe0OBaHHEe TMPU3HAKOB Yy Apo3oduib», «[eHeTnka mnona», «Kapuotum dernoBekay,
«Kapuotunn  gpozopmney, «Kapuotunm — nTump»y,  «MHOXKECTBEHHBINH  aJlIeIn3M»,
«B3aumoeiicTBIE TEHOBY.

OOopynoBanue: MOJENb i JEMOHCTpPAIlMd 3aKOHOB €IUHOOOpa3usi THUOPHIIOB
MIEPBOTO IMOKOJEHUS W PACIICIUICHUs MPU3HAKOB, MOJENb Ui JEMOHCTpAlUU 3aKOHa
HE3aBHCHMOI'O HAcJIeJOBaHUsl IPU3HAKOB, MOJEIb JJI1 JEMOHCTpAllMM CLEIUIEHHOTO
HacJIeI0BaHUs MPU3HAKOB, CBETOBOWM MUKPOCKOII, MUKpoIipenapart: «/po3oduma.

IpakTuyeckass padora «/3yueHue pe3yabTaTOB MOHOTHOPHIHOTO CKPEIIUBAHUS Y
TpO30(GUITBD.

IIpakTuyeckas padora «/3ydyeHue pe3ynbTaTOB IUTHOPUAHOIO CKpEIIMBAHUS Y
IPO30(QUITBD).

Tema 13. 3akoHOMEepPHOCTH U3MEHYMBOCTH

BiaumopeiictBue reHotumna u cpenbl npu GopmupoBaHuu (eHoTuna. M3MeHInBOCTh
npu3HakoB. KauecTBeHHbIE U  KOJMYECTBEHHblE NpU3HAKU. Buasl HM3MEHUHMBOCTH:
HEHACJIEICTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHas ”3BMEHYMBOCTb. PoJib cpenibl B popMUpOBaHUU MOIU(BUKAIIMOHHON
m3meHunBocTH. Hopma peakuuu npusHaka. Bapuaimonsslii psia v BapuannonHas kpusas (B.
Horanncen). CroiicTBa MOAM(PUKAITMOHHON U3MEHYHBOCTH.

I'enoTunuueckass U3MeH4YUBOCTh. CBOMCTBA TN€HOTHIMYECKONM M3MEHYMBOCTH. Buapl
FeHOTUITUYECKOW N3MEHYUBOCTHU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOunatuBHas u3MeHUMBOCTh. Meio3 ©  TOJOBOM mpolecc —  OCHOBa
KOMOMHATUBHOM M3MEHYMBOCTH. Ponb KOMOMHATMBHOM WM3MEHUYMBOCTH B CO3JIaHUU
TeHETUYECKOT0 pa3Hoo0pas3us B Mpeenax 0JTHOTO BUA.

MyTanmonHass U3MEHYHMBOCTb. BHIIBI MyTaluil: T€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHbIE M WMHIYLHMPOBAHHBIE MYTalUU. SIIEpHbIE M LUTOIUIA3MATUYECKUE MYTAllUH.
ComaTtnyeckue U moJioBble MyTaluu. [I[pudurHBl BOBHMKHOBEHUSI MyTaluii. MyTareHsl U ux
BIIMSTHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIlMOHHOTO Mpoliecca. 3aKOH FOMOJIOTHYECKUX
psanoB B HacienctBeHHoW m3MeHunBocTH (H.M. BaBunoB). BresaepHas W3MEHYHMBOCTH M
HACJIEICTBEHHOCTb.

Onucenemurxa u 3MUEHOMUKA, POIb dNUSEHEMUYECKUX haKkmopos 8 Hacie008aHUU U
UBMEHYUBOCIU PeHOMUNUYECKUX NPUSHAKOS ) OP2AHUMOS.

JdemoHcTpauuu

Iloptpertsr: I'. ne ®pus, B. Moranucen, H. 1. Basunos.

Tabnuuer 1 cxemsl: «Bumasl nusmMeHunBoCTH», «MOANPUKALMOHHAS W3MEHUYHUBOCTDHY,
«KoMOmHaTHBHAs ~W3MEHYMBOCTH», «Meho3», «OmmomnoTBopenue», «l eHeTHYecKue
3a0o0sieBaHus YelloBeKa», «Buapl MyTanuity.

OO6opynoBaHue: >KUBbIE W TepOapHbIe 3K3EMIUIIPHl KOMHATHBIX PACTEHHM, PUCYHKH
(dboTorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHYHBOCTH.

Jlabopatopnasi paGora «lccnemoBanue 3aKOHOMEPHOCTEH MOIU(PUKAIIMOHHOMN
n3MeHYnBOCTH. [locTpoeHrne BapuallMOHHOTO psijia ¥ BapUAMOHHOW KPUBOW.

IIpakTnyeckas padora «Myrtauuu y 1po30(duiasl (Ha TOTOBBIX MUKPOIIPETIapaTax ).



Tema 14. I'eHeTHKA Ye10BEeKA
Kapuorun venoBeka. MexayHapoaHasi IporpaMma HCCJIEIOBaHHMS I'€HOMa 4YesIOBEKa.

MeTtoanl U3YYEHUS TC€HETHKHU 4eJI0BEKA: TreHeaI0TUUECKUH, OJIM3HEILIOBBLIH,
LIUTOTCHETHYCCKHUM, MOMYJISIIUOHHO-CTATUCTUYECKUH, MOJIEKYJISIPHO-T€HETUYECKUM.
CoBpemMeHHOE OnpeAeIcHUE FeHOTUIA: MOJITHOTEHOMHOE CEKBEHUPOBAHUE,

TeHOTUIINPOBaHKE, B TOM uucie ¢ nomouibto I11P-ananu3a. HacienctBennsle 3a0oneBaHMs
yenoBeka. ['@HHbIE W XpOMOCOMHBIE OONIE3HM 4UeJIOBeKa. boNe3Hu ¢ HacieACTBEHHOU
IIPEPACIIOI0KEHHOCTHI0. 3HAYEHUE MEIUIMHCKON T€HETUKH B IIPEIOTBPAILEHUH U JICUEHUU
IreHETHUYECKUX  3a0ojieBaHUN  4esoBeKa. MeIUKO-reHEeTHUYECKOe  KOHCYJIbTUPOBAHUE.
CrBonoBeie KieTKH. [IoHATHE «T€HETUYECKOro rpy3a». JTUYECKUE aCIIEKThl UCCIEA0BAaHUN B
00J1aCTH peaKTHPOBAHUS TEHOMA M CTBOJIOBBIX KJIETOK.

I'enetnueckue (akTOpbl NOBHIILIEHHON YYBCTBUTEIBHOCTH Y€IOBEKA K (PU3NUYECKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKpYXarolel cpenbl. ['eHeTmdeckas mnpenpacrioyioKeHHOCTb
YeJIOBEKA K MATOJOTUSIM.

JdeMoHcTpanun

Tabnuup! u cxemsl: «Kapuotun yenoseka», «MeTObl H3YUYEHUS! TEHETUKU YeJIOBEKay,
«['eneTnueckue 3a00JIeBaHUS YETOBEKA.

IIpakTyeckas pabdora «CocTaBiieHUE U aHATIU3 POJOCIOBHONY.

Tema 15. Cenexuusi opranu3mMoB

JloMecTukanus U celleKuus. 3apoKJIeHUe CeleKIuu U aoMectukauuu. Yuenue H. W.
BaBunoBa o lleHTpax npoHCXOXIEHUS U MHOrooOpasusi KyJIbTYpHbIX pacTeHuil. Poib
CEJIEKIIMM B CO3JaHMM COPTOB PACTEHHUH M MOpOJ *KUBOTHBIX. CopT, mopoaa, mramm. 3aKOH
FOMOJIOTUYECKUX PSJIOB B HacieACTBeHHOW m3MeHunBocTH H. M. BaBuiioBa, ero 3HaueHue
JUIsL CENIEKLIMOHHOM PabOTHI.

Mertoapl  ceneKuMOHHOM  paboThl.  MCKyCCTBEHHBIM  OTOOp:  MacCOBBIM U
WH/IUBUYaNbHBIA. DTanbl KOMOMHAIIMOHHOM cenekuuu. VcrplTaHue Npou3BOAMTENEH MO
notoMcTBy. OTOOp MO T'E€HOTUIY C MOMOUIbIO OIEHKH ()EHOTHIIa IMOTOMCTBA M OTOOp IO
reHOTUIy ¢ IoMo1bo a”Hanu3a JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ| CEJICKIMOHHOW paboTel. PamuanuoHubii U
XMMHAYECKHIH MyTareHe3 KaK HCTOYHHMK MYTalMid y KyJIbTYPHBIX (OPM OpPraHU3MOB.
Hcnonp3oBaHne T€HOMHOIO peNakTUpPOBaHUS W MeToJoB pekoMmOuHaHTHBIX JHK s
MIOJIy4YEHUSI UCXOAHOI0 MaTepuaa JIisl CEJIEKLUH.

Ilonydyenne mnonumuionnoB. BHyTpuBmpoBas rubpuauszanusa. bnmskopoacTBeHHOE
CKpelrBaHue, Win HHOpuAnHT. HeponcTBeHHOE cKpenuBanue, win ayropuaunr. ['ereposuc
u ero npuuuHel. Mcnone3oBanue rereposuca B cenekuuu. OtnanéHHas ruOpuau3arivis.
[Ipeononenne Oecrmogust MEXBHIOBBIX THOpPHUIOB. JlOCTHXKEHMS CENEKUUH pacTeHU u
KUBOTHBIX. «3€1€HAA PeGOTIIOYULY.

CoxpaHeHHE U U3yYEHUE T'€HETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN M UX JTHUKHX
poauuel uid CO3JaHMs HOBBIX COPTOB M TMOPHUIOB CEIBCKOXO3SMCTBEHHBIX KYJIBTYD.
H3yuenue, coxpanenue u ynpaenenue 2eHemudecKUMy pecypcamu celbCKOX03SAUCMEEHHbIX U
NPOMBICTIOBbIX HCUBOMHBIX 8 YeNAX VAYUUIeHUS CYWeCmBYIOWUX U cO30aHus HOBbIX NOpPOO,
JUHULL U KPOCCOB, 6 MOM 4Yuclie ¢ NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX
uccnedosanull, nepedosvix uoell U NePCneKMuUBHbLX MeXHOI02ULL.

JdemoHcTpanuu

[Toptpetsi: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykesinenko, b.
JI. Acraypos, H. Bopnoyr, /1. K. benses.

Tabmuubr u cxembl: «lleHTpBl TPOMCXOXKAECHUS U MHOTrooOpasusi KyJIbTYpHBIX
pacTeHHi?», «3aKOH rOMOJIOTMYECKHUX PSAIOB B HACIEACTBEHHON HM3MEHUMBOCTHY, «MeTombl
cenekuun», «OTnanéHnas rubpuanzanusy, «Myrarenes».



JlabopaTtopnas padora «/3yueHue COpPTOB KyJIbTYPHBIX pAacCTEHUH U IOPOJ]
JOMAITHUX KUBOTHBIX).

JlaGopaTtopHas padora «/3ydyeHre METO0B CEIEKIIUU PACTCHUI».

IIpakTnyeckas padora «IIpuBuBKa pacTeHUII».

IKckypeust «OCHOBHBIE METO/BI U IOCTUKEHUS CEJICKIIMU PACTEHUN U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIHUIO, IUIEMEHHYIO ()epMYy, COPTOUCTILITATENIbHBIN y4acTOK, B TEILTUYHOE
XO034HCTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIA HAYYHOTO LIEHTPA)».

Tema 16. BuOoTeXHOJI0THSI U CHHTETHYECKAas OMOJI0T Ul

OOBEKTHI, HCIONB3YeMble B OMOTEXHOJOTWH, — KJIETOYHBIE M TKAaHEBBIE KYIBTYPHI,
MHUKpPOOPTaHU3Mbl, UX XapaKTepUCTUKa. TpaaullMOHHAas OMOTEXHOJOTHs: XJeOornedyeHue,
MOJIyYUEHUE KHUCJIOMOJIOYHBIX MPOAYKTOB, BHHOJENHE. MUKPOOMOJOTUYECKUN CHUHTES.
OObexThl MUKpoOUONIOTHYeCKUX TexHonorui. IlpomsBoacTBo Oenka, aMUHOKHUCIOT U
BUTaMUHOB.

Co3nanve TEXHOJOTMH W HHCTPYMEHTOB LIEJICHANPABICHHOIO HW3MEHEHUs W
KOHCTPYMPOBAaHUS TE€HOMOB C LEIbI0 IIOJIYYEHHS OPraHU3MOB U HX KOMIIOHEHTOB,
coJiepKalluX He BCTpeyaroIuecs B IpUpoie OMOCUHTETHYECKHE TYTH.

Kiterounas unxenepus. Metoasl KyJIbTyphl KJIIETOK M TKaHEH PACTEHUM U KUBOTHBIX.
Kpunob6anku. Comatnueckast rubpuan3anus 1 comaTuueckuil smOpuorenes. Mcnonb3oBanue
TaIuIOWJIOB B CEJIEKIIUU pacTeHui. [lonyuenue MoHOKIOHANbHbIX anmumein. HMcnonvzosanue
MOHOKJIOHANbHbLIX U NOJIUKIOHANbHLIX — awmumen 6  meduyuHe.  VICKycCTBEHHOE
OIJI0IOTBOpeHHE. PeKOHCTpyKlMs SANWLEKIETOK M KJIOHUPOBAaHUWE >KUBOTHBIX. Mertoa
TpaHCIJIAHTAIIMM  SIACP KIETOK. [exHonozuu  0300po6ieHUs,  KVIbMUBUPOBAHUS U
MUKPOKIIOHATIbHO20 PA3MHOICEHUS CeNbCKOXO3AUCTNEEHHBIX KYIbIMYD.

XpoMocoMHas U TIeHHas MHXeHepusa. VICKycCTBEHHBIM CHUHTE3 TIeHa H
koHcTpyupoBanue pexomOuHanTHeIXx JIHK. Cozdanue mpanceennvix  opeanusmos.
JlocTuKEeHHsT M TNEpPCHEKTUBBl XPOMOCOMHOM M TE€HHOM WH)KEHEPUM. OKOJOTMYECKUE U
ATHUYECKHE MPOOIEMbl T€HHOW HHKEHEPUU.

Menununackue OuorexHonoruu. IloctreHomHas 1mdpoBas wmenunuHa. [1IP-
JUarHOCTHKA. MeTaboJOMHBIN aHaln3, TeHOLEHTPUYECKUI aHallu3 NMpoTeoMa YeloBeKa s
OLIEHKHM COCTOSIHUS €ro 370poBbs. VCnonp30BaHME CTBOJIOBBIX KJIETOK. TaprerHas Tepamnus
paka. 3D-OuomHxeHepuss 1l pa3pabOTKM  (YHIAMEHTAIBHBIX OCHOB MEIMIIMHCKUX
TEXHOJIOTUM, CO3/J1aHMsI KOMIUIEKCHBIX TKaHEH COYETAHHMEM TEXHOJIOTHM TPEXMEPHOIO
OMONpHUHTHHTA U cKaQOANHTA TSl PelIeHUs 3a7a4 NEePCOHAIU3UPOBAHHONW MEAUIIUHBI.

Coznmanue BEKTOPHBIX BAKIMH C IENBI0 00eCrieYeHrss KOMOWHUPOBAHHOM 3allUTHl OT
Bo3Oyauteneit OPBU, ycraHoBieHHME MOJNEKYIAPHBIX MEXaHH3MOB (DYHKIIMOHHPOBAHUS
PHK-conepxammx BUpPYCOB, BBI3BIBAIOIIMX OCO0O OMAacHble 3a00JEeBaHUs 4YeJIOBEKa W
YKUBOTHBIX.

JdeMoHcTpanun

Tabmuuer u  cxembl: «lcnonp3oBaHME MHUKPOOPTaHHW3MOB B  IPOMBILIUIEHHOM
IIpOU3BOACTBEY, «KileTouHas nHxkeHepus», « 'eHHas HHXXEHEPUsSI».

JlabopaTtopHasi padora «3yueHrne 0ObEKTOB OMOTEXHOJIOTHI.

IIpakTyeckas padora «lloayuyeHne MOJIOUYHOKHUCIIBIX TPOIYKTOBY.

IKekypeust «bruoTexHoIorus — BakHeNas IpPOU3BOIUTENbHAS CHUJIa COBPEMEHHOCTH
(Ha OMOTEXHOJIOTHYECKOE IPOU3BOJICTBO)».

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS IIPOTPAMMBLI 11O
BUOJIOI'MN HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATbBI



OI'OC COO ycraHaBauBaeT TpeOOBAHMS K pe3yjIbTaTaM OCBOEHHS OOy4YarOLIMMUCS
IIPOrpamMM CpeHero oo1ero 00pa3oBaHus: JMYHOCTHbIE, METAIIPEMETHBIE U IPEIMETHBIE.

B cTpykType IJIMYHOCTHBIX pE3yJIbTATOB OCBOCHHMS NPOTPaMMbl IO OHOJIOTHH
BBIJICJIEHbl  CIICAYIOIIME  COCTABISIOLIME: OCO3HAHHME OOYYalOUIMMHUCSH  POCCUHCKON
IpaXAAHCKOM HWAEHTUYHOCTH — TOTOBHOCTHM K CaMOPAa3BUTHIO, CaMOCTOSITEIBHOCTH U
CaMOOIIPENIeNICHUIO, Hanuyue Mmomusayuu K OOY4YEHUIO0 OWOJIOTUH, YeleHanpasieHHoe
pazeumue BHYTPEHHUX YOSXKICHMH JMYHOCTH HA OCHOBE KIIIOYEBBIX LEHHOCTEH W
UCTOPUYECKUX TPATULMHA pa3BUTUS OUOJOIMUYECKOTO 3HAHMS, 20MOBHOCHMb U CHOCOOHOCHb
0o0yJaromuxcss pPYKOBOACTBOBAaTbCSA B CBOEH JCSATENBHOCTH IIEHHOCTHO-CMBICJIOBBIMU
YCTaHOBKAMH, IPUCYIIUMH CUCTEME OMOJIOIMYECKOro 00pa30BaHuUs, Haluuue npasoco3Hanus
9KOJIOTMUYECKOM KYJIBTYPBl, CHOCOOHOCMU CMABUMb IETN U CTPOUTH )KU3HEHHbIE TUIAHBI.

JIMYHOCTHBIE pe3ylbTaThl OCBOCHUS NPOrpaMMbl IO OHOJOTMM JOCTUraloTCs B
€AMHCTBE Y4eOHOI M BOCHHUTATEIbHOW JE€ATEIbHOCTU B COOTBETCTBUM C TPAIUIIMOHHBIMU
POCCHUMCKMMM  COLMOKYJIBTYPHBIMHM,  HCTOPMYECKMMH U JyXOBHO-HPaBCTBEHHBIMU
HEHHOCTSIMH, TIPUHATHIMHE B OOIIIECTBE MPAaBMWIAMU M HOPMaMH MOBEJCHUS M CIIOCOOCTBYIOT
IpoLeccaM CaMOIIO3HAHUS, CaMOBOCIMTAaHUS M CAaMOPAa3BUTHS, pa3BUTHUA BHYTPEHHEH
MO3UIUH JINYHOCTH, NaTPUOTHU3MA U YBAKEHUS K 3aKOHY U IIPABOIOPAJIKY, YEIOBEKY TpyJa U
CTaplIeMy MOKOJEHHIO, B3aUMHOIO YBa)KCHMs, OEpPEKHOTO0 OTHOIIEHHS K KYJIbTYPHOMY
HAaCIEAUIO U TPAJIULIMIM MHOIOHAIIMOHAIBLHOTO Hapoaa Pocculickoi ®enepannu, npupoae u
OKpY>Karolleu cpene.

JIMuHOCTHBIE pEe3ynbTaThl OCBOEHHUS ydeOHoro mpeamera «buonorus» gOIKHBI
OTpaXkaTb TOTOBHOCTh M CIIOCOOHOCTh 0OYYAIOLIMXCSI PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOM
BHYTPEHHEH TMO3MLMEN JMYHOCTH, CUCTEMOM LEHHOCTHBIX OpPHUEHTAlWW, MO3UTHUBHBIX
BHYTPEHHUX YOEKICHUH, COOTBETCTBYIOIIMX TPAAUIMOHHBIM IIEHHOCTSM PpOCCHUHCKOTO
oOmiecTBa, paclIMPEeHUE KU3HEHHOTO ONBITA U OMbITA JAESTEIbHOCTH B IPOLECCE peaTn3alun
OCHOBHBIX HalpaBJIEHUI BOCIIUTATENIBHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpazkgaHCcKOro BOCIMTAHUSA:

Cc(OPMHUPOBAHHOCTh TPAXKIAHCKONW TMO3MLMHU OO0YYaIOIIErocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCHICKOr0 O0IIECTBa;

OCO3HaHME CBOMX KOHCTUTYIMOHHBIX MpPaB U OOsS3aHHOCTEH, yBa)KCHHME 3aKOHA U
IIPaBOIOPSIJIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOW JEATENPHOCTH NPU CO3JAHUU Y4EOHBIX
IIPOEKTOB, PEUIEHWH Y4YeOHBIX M IO03HABaTEJbHBIX 3aJ]a4, BBINOJHEHHH OHOJIOrMYECKUX
9KCIIEPUMEHTOB;

CIOCOOHOCTh  OINPENENIATh COOCTBEHHYIO IO3UIMIO 10 OTHOLICHHIO K SIBJICHUSIM
COBPEMEHHOM KHU3HU U O0BACHATH €&;

YMEHUE YYMThIBaTh B CBOMX JEHCTBUAX HEOOXOAMMOCTb KOHCTPYKTHBHOIO
B3aUMOJICHCTBHS JIIOJIEH C pa3HbIMH YOSXKICHHUSIMM, KYJIBTYPHBIMH IIEHHOCTAMU H
COLIMAJIbHBIM IIOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHMYECTBY B MPOIIECCE COBMECTHOTO BBINOJHEHHS YYEOHBIX,
MIO3HABATENIbHBIX M MCCIENOBATEIbCKUX 3a7a4, YBA)KUTEJIBHOI'O OTHOLIEHUS K MHEHHIO
OIIIOHEHTOB IIPHU 00CYKJIEHNHU CIIOPHBIX BOIIPOCOB OMOJIOTMUECKOI0 COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKOU JEATEIBHOCTH;

2) IaTPpHOTHYECKOI0 BOCIIUTAHUS:

C(OPMHUPOBAHHOCT  POCCUMCKON  TIpaKAAHCKOM MJIEHTHUYHOCTH, HATPUOTU3MA,
YBaXXCHUS K CBOEMY HAapOAY, YyBCTBAa OTBETCTBEHHOCTH Iiepen PoanHOM, roproctu 3a cBou
Kpali, cBOI0 PonuHy, CBOM SA3BIK M KyNbTYpY, IPOLUIOE M HACTOSIEE MHOTOHALIMOHAIBHOTO
Hapozaa Poccuu;

LIEHHOCTHOE OTHOLICHHE K MPUPOJHOMY HACJIEIUI0O U MaMATHUKAM IPUPOJIBL,
JNOCTHKEHMIM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTHAX, TPYAE;



CIIOCOOHOCTh OIICHUBATh BKJIaJ POCCUUCKUX YUYEHBIX B CTAHOBIICHME M DPAa3BUTHE
OMOJIOTUM, MOHUMAHUS 3HA4YeHUs OHOJOrMH B TO3HAHMM 3aKOHOB MPUPOIBI, B >KU3HU
YeJIOBEKa U COBPEMEHHOTO OOIIECTBA;

uaeitHas  yOeXIEHHOCTb, TOTOBHOCTh K CHyXeHHI0 W 3amure OredecTsa,
OTBETCTBEHHOCTH 32 €T0 CYyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE AYXOBHBIX IEHHOCTEN POCCUICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBEJICHUS;

CIIOCOOHOCTh  OLICHMBATh CHUTYallMI0 W NPUHUMATh OCO3HAHHBIE  PEIICHUS,
OpPUEHTHPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOUM pPOJUTENSM, CO3JIaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTEH CEMEWHOW JKW3HM B COOTBETCTBUHM C TPAIULMUSAMHU
HapojoB Poccuu;

4) 3cTEeTUYEeCKOr0 BOCIMTAHMSI:

ACTETHMUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYas OJCTETHKY ObITa, HAYYHOTO H
TEXHUYECKOT'0 TBOPUECTBA, CIIOPTA, TPY/1a, 0OIIECTBEHHBIX OTHOIICHUH;

MMOHMMAaHKUE YMOIIMOHAIBHOTO BO3ACHCTBUS KUBOU MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B PAa3HBIX BUJIAX MCKYCCTBA, CTPEMJICHUE MPOSBISATH
KauecTBa TBOPUYECKOM JTMUHOCTH;

5) ¢usnueckoro BocnuTaHus, (POPMHUPOBAHUSI KYJBTYPbl 310POBbSI H
AMOLMOHAIBHOIO 0JIAronoJIy4usi:

MMOHUMAHUE W peanu3alus 370pOBOTO M 0e30macHoro obpasza KU3HH (310pOBOE
MUTaHUe, COOII0/IEHNE TUTHEHNYECKUX MPAaBWI U HOPM, cOaTaHCUPOBAHHBIA PEXXUM 3aHSATHI
U OTAbIXa, peryiaspHas Qusuyeckas akKkTUBHOCTb), O€pEeXHOro, OTBETCTBEHHOTO U
KOMITETEHTHOT'O OTHOIICHHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHUMAaHWE IICHHOCTH TPAaBWJI WHIWBUIYAIBHOTO W KOJJICKTHBHOTO O€30I11acCHOTO
MOBE/ICHUS B CUTYaIUSAX, YTPOKAIOIINX 3I0POBBIO U KU3HU JIFO/ICH;

OCO3HAHUWE TIOCJICICTBUA U HETPUATHS BPEIHBIX MPUBBIYEK (YITOTPEOJICHUS aTKOTOJIs,
HApPKOTHUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIMTAHUA:

TOTOBHOCTH K TPYAY, OCO3HAHUE IICHHOCTH MacTepPCTBA, TPYAOTIO0HE;

FOTOBHOCTh K AKTUBHOW  JI€ATEIIBHOCTM  TEXHOJIOTMYECKOM M COIMAJIbHOU
HAIpPaBIEHHOCTH, CIIOCOOHOCTh HHUIIMUPOBATH, TUTAHUPOBATH M CAMOCTOSITEILHO BHITIOTHATH
TaKylo JAesITeIbHOCTD;

MHTEpPEeC K pasIudHbIM chepam mpoPecCHOHANTBHON ASITeLHOCTHA, YMEHHUE COBEPIIAThH
OCO3HAHHBIM BBIOOp Oyaymied npodeccuu W peann30oBbIBATH COOCTBEHHBIC JKU3HEHHBIC
TUTaHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pPa30BaHUIO M CAaMOOOPa30BAHUIO HA MPOTSKEHUHU BCEH
KHU3HU;

7) IK0JI0THYECKOr0 BOCIIMTAHUSA:

9KOJIOTUYECKH 1I€JIeCO00pa3HOE OTHOIICHHE K MNPUPOAEC KAaK HMCTOYHHUKY JKM3HU HaA
3emiie, OCHOBE €€ CyIIECTBOBAHMUS,

MOBBIIIICHUE YPOBHS SKOJIOTHYECKON KYJIBTYPHI: IPHOOPETEHUE OMBITA ILIAHUPOBAHUS
MIOCTYIKOB ¥ OLEHKU UX BO3MOXKHBIX MOCJEICTBUMN I OKPYKaIOIIEH CpeIbl;

OCO3HaHHE TTI00aTBLHOTO XapaKTepa SKOJOTHUSCKHUX MPoOIeM U IMyTeH UX PEIICHHUS,

CIIOCOOHOCTh HMCIOJIb30BaTh MPHOOpETaeMble MPU H3YYEHWU OUOJOTUM 3HAHHUS U
YMEHHSI TIPH PEHICHUHM TPOOJieM, CBS3aHHBIX C PAMOHAIBHBIM IPHPOJIONOIH30BAHUEM
(cobmroneHre mpaBuIl MOBEICHUS B MPUPOJE, HAMPABICHHBIX HA COXPAHEHHE PaBHOBECHS B
9KOCUCTEMAaX, OXpaHy BUJIOB, SKOCUCTEM, OHOCPEpHI);



AKTUBHOE HENPUATHE ACHCTBUMN, IPUHOCAIIMX BpEJ OKPYKAIOLIEH IPUPOAHOU cpene,
YMEHHE IIPOrHO3UPOBATh HeOJaronpusTHole JKOJIOTMYECKHE IOCIIEACTBHS
MpEANPUHUMAEMBIX JEHCTBUN U IIPENOTBpALIATh UX;

HaJIM4Me Pa3BUTOIO HKOJIOTMYECKOTO MBIIUICHHs, YKOJOTUYECKOW KYIbTYpPBI, OIIBITA
NESATENBHOCTH HSKOJIOIMYECKON HaIllpaBIEHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCS HUMHU B
[IO3HABATEIbHOM, KOMMYHUKaTUBHOW M COLIMAJIBHOM IPAaKTHKE, TOTOBHOCTU K y4YacTHUIO B
IIPAKTUYECKON AESITEIbHOCTU IKOJIOTMUECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHMS:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HayKu U OOINECTBEHHON MpakTHKH, OCHOBAaHHOIO Ha JHAJOre KYJIbTYp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPUICHCTBOBAHME  SI3bIKOBOM M  YMTATEIbCKOM  KYJIBTYpbl Kak CpeIcTBa
B3aMMOJIEHCTBUS MEKY JIFOIbMU U IO3HAHUS MUPA;

[IOHUMaHHe creuupuKd OMOJIOTUN KaK HayKH, OCO3HaHMA €€ poiu B (hOPMUPOBAHUU
palMOHAJIBbHOIO HAYYHOTO MBILIUIEHHS, CO3JIaHUM LEJIOCTHOrO MpeAcTaBleHus 00
OKpY’KalollleM MHpe KaKk O €IUHCTBE IMPHUPOJbI, 4YeJIOBEeKa U O0OlIecTBa, B MO3HAHUU
MIPUPOJIHBIX 3aKOHOMEPHOCTEH U pellieHnH Npo0IeM COXpaHEeHUs! IPUPOTHOTO PaBHOBECHS;

yOeKIEHHOCTh B 3HAYUMOCTH OMOJIOTUM JUI COBPEMEHHOW  LMBUIIM3ALUU:
o0OecriedyeHuss HOBOTO  YPOBHS  pPa3BUTHS  MEAMIMHBI, CO3/laHUE  MEPCIEKTUBHBIX
OMOTEXHOJIOT M, CHOCOOHBIX pellaTh PECYpCHbIE IPOOIEMBbI Pa3BUTHUS YETIOBEYECTBA, IIOUCKA
MyTel BBIXOJa W3 TJIOOAIBHBIX HSKOJOTUYECKUX TMpoOJeM H obecreueHust mepexoia K
YCTOMYMBOMY Ppa3BUTHIO, PalMOHAIBHOMY HCIOJB30BAHUIO IPUPOAHBIX pECYPCOB U
(OpMUPOBAHMIO HOBBIX CTaH/IapPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IOJYYECHHUH OHMOJOIMYECKHX 3HAHUM B IENAX IOBBIIICHUS
oOmel  KymbTyphl, €CTECTBEHHO-HAay4YHOM TPAMOTHOCTH, KaK COCTaBHOW  YacTH
(GyHKIMOHATBHON IPaMOTHOCTH O0yJaromuxcs, GopMUpyeMol Ipy U3y4eHUH OUOJIOTHH;

MMOHMMAaHHUE CYLIIHOCTH METOJIOB MO3HAHMSI, HUCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCIOJb30BaTh IOJIydyaeMble 3HAHMS NIl aHalu3a M OOBSICHEHUS SIBICHUN
OKpY’KAIOIIET0 MUpa U MPOUCXOASIINX B HEM M3MEHEHUH, yMEHHE JenaTh 00OCHOBAaHHBIE
3aKJIIOYEHHUST HAa OCHOBE HAayYHBIX (DAKTOB M HMEIOIIMXCS JIaHHBIX C LEJIbI0 MOJTYYEHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOATEIBHO HCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJIST PEICHHS
po0JIEM B pealIbHBIX KU3HEHHBIX CUTYyallUsX;

OCO3HaHHE LIEHHOCTH HaY4YHOH JAESITEIbHOCTH, TOTOBHOCTh OCYILECTBIATH MPOEKTHYIO
Y UCCIIEIOBATEIBCKYIO IE€ATEIbHOCTh HHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HEMpPEPHIBHOMY 00pa30BaHUIO M CaMOOOpa30BAHHUIO, K
aKTUBHOMY IIOJYYEHUIO HOBBIX 3HaHMM IO OHOJIOTMM B COOTBETCTBUM C >KU3HEHHBIMHU
OTPeOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIbTATbHI

MeTtanpeamMeTHbIe pe3yabTaThl OCBOEHUS yueOHOTo npeameTa «broaorus» BKIOYAIOT:
3HAYUMBIC JIA q)OpMPIpOBaHI/ISI MHPOBO33PCHUA 06yqa101111/1xcs[ MCKIUCHUITIIMHAPHBIC
(MexTpeIMeTHBIE) OOIIeHAYYHbIE TOHSATHSA, OTPaKAIOIIKUE IEJIOCTHOCTh HAYYHON KapTHHBI
MHupa u CHCIII/I(i)I/IKy MCTOOOB IMO3HAHUW, UCIIOJB3YCMbBIX B €CTCCTBCHHBIX HayKax (BGHICCTBO,
9HEprus, BJICHHE, MPOLECC, CUCTeMa, HAyYHBINA (DaKT, MPUHITHI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, WCCIeJOBaHNe, HAOMIOEHUEe, W3MEpEHHe, OHKCIEPUMEHT | JApYyrue);
yHHUBEpcaJbHbIe ydeOHbIe NEeHCTBUs (MO3HABaTelbHbIC, KOMMYHUKATHBHBIC, PETyISTUBHBIC),
obecnieunBaronue  (popmupoBaHue (PYHKIHMOHAIBHONW TPaMOTHOCTH H  COITHATBHOU
KOMIIETEHIIMH OOYYalOIIUXCsl; CIMOCOOHOCTh OOYYaloOIIUXCsl HCIOJIb30BaTh OCBOCHHBIE



MEXTUCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKIE 3HAHUS U YHUBEpPCaIbHbIC YUCOHBIC IEHCTBUS B
MO3HABATEIHHON M COIUAIBHOMN MPAKTHKE.

B pesynbrate m3y4yeHus OWOJIOTMM Ha YpPOBHE CpeAHEro o0Imero oOpa3oBaHUs Yy
oOyuatomerocs 0yayTt copMupoBaHbl TO3HABATENIbHBIE YHUBEPCAJIbHBIE YueOHbIe NeUCTBUSA,
KOMMYHHKATHBHBIC YHHBEPCAIbHBIC YYEOHBIC NEUCTBUS, PETYJISTUBHBIC YHHUBEPCATbHBIC
yueOHbIe AeMCTBUSI, COBMECTHAS IESATEIBHOCTD.

MertarnpeaMeTHbIe pe3yIbTaThl OCBOCHUS IPOTPaMMBI CPETHETO 0011ero o0pa3oBaHuUs
JIOJKHBI OTPAXKaTh:

OBjajieHHe YHUBEPCAJIbHBIMYU YUeOHBIMH MO3HABATEIbLHBIMHU JeHCTBUSIMMU:

1) 0a3oBbI€e JJOrHUYECKHE JeHCTBUA:

CaMOCTOSTENIFHO (DOPMYIHPOBATh M aKTYAIM3HPOBATh MPOOJIEeMy, paccMaTpuBaTh e
BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHHHM 3HAHUN MPUEMBI JIOTUYECKOTO MBINIJICHUS (aHaIu3a,
CUHTE3a, CpPaBHEHHUA, Kiaccuukanuu, oO0OOIIeHHs), PACKPBIBATh CMBICI OHOJIOTHUYECKUX
MOHATUN (BBIACIATh MX XapaKTepHbIC TMPHU3HAKH, YCTAaHABIMBATH CBSI3M C JIPYTUMHU
MOHSITUSIMH);

OTIPENIETIATh 1NN JIeATebHOCTH, 3aj/laBas MapaMeTpbl U KPUTEPUH WX JOCTHKEHUS,
COOTHOCHUTB PE3YJIbTAThI IESITENBHOCTU C TOCTABICHHBIMU LIEJIAMU;

HCIIOJIb30BaTh OMOJOTMYECKHE MOHATHS JUIsl OOBSICHEHUsI (PAKTOB U SIBICHUM >KUBOM
MIPUPOIBI;

CTPOUTH JIOTHUECKUE pacCyXIeHHsI (MHAYKTHUBHBIC, ICAYKTHBHBIC, O aHAJOTHH),
BBISIBJIATH ~ 3aKOHOMEPHOCTM M NPOTUBOPEYMs] B  pacCMaTpPUBAEMbIX  SIBJICHUSX,
(hopMyTUpPOBaTh BHIBOIBI M 3AKIIFOUCHHUS;

MIPUMEHATh CXEMHO-MOJIEJIbHBIE CPEACTBA JJIs MPECTaBICHUS CYILIECTBEHHBIX CBS3el
¥ OTHOIICHUN B HM3y4yaeMbIX OHMOJIOTHYECKHX OOBEKTaX, a TaKKe MPOTHBOPEYUN pPa3HOTO
poJia, BBISBICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX UCTOYHHKAX;

pa3zpabaTbiBaTh IUIaH peUIeHus npobsieMbl ¢ y4€TOM aHalIM3a HMEIOLIUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBHBI B JCATEIHHOCTh, OIIEHUBATh COOTBETCTBHE PE3YJIbTATOB IIEIISM,
OLICHUBATh PUCKHU MOCIEICTBUI 1ESITEIbHOCTH;

KOOPJAMHHUPOBATh W BBINNOIHATH PAOOTy B YCIOBHSIX PEaJbHOTO, BUPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX MPOOIIeM.

2) 0a30BBIe HCCJIEA0BATEIbCKHE AeHCTBHSA:

BJIQJIETh HABbIKAMU Y4eOHO-HCCIEOBAaTEIbCKOM W TPOEKTHOM JEeSTENBbHOCTH,
HABBIKAMHU pa3pelieHuss MpoOJieM, CMOCOOHOCTBIO M TOTOBHOCTBHIO K CAMOCTOSITEIIELHOMY
MOWCKY METOJIOB pEHIeHHs] MPaKTUYEeCKUX 3ajad, MPUMEHEHHUIO pPa3IUYHbIX METOOB
MMO3HAHMS;

WCIIOJIb30BaTh Pa3jMyYHble BUABI JEATEIBHOCTH MO TMOJYYEHHIO HOBOT'O 3HAHUS, €ro
WHTEPIIPETAINH, TIPEOOPA30BAHUIO ¥ IPUMCHEHHUIO B YUCOHBIX CUTYAIUSX, B TOM YHCIIE IPU
CO3aHUU YYEOHBIX U COLIMATBHBIX MPOEKTOB;

dbopMUpOBAaTh HAyYHBIM THIl MBIIUICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHEH,
KIIFOYEBBIMH MOHATHSIMH U METOJIaMU;

CTaBUTHh U POPMYIUPOBATH COOCTBEHHBIC 3a]]a4 B 00PAa30BATEIHLHON JACATSILHOCTH U
KU3HEHHBIX CUTYaIIHSIX;

BBISIBJIATh TPUUYUHHO-CJICACTBEHHBIC CBSI3U M aKTYaJU3UpPOBATh 3aj7ady, BBIIBUTaTh
TUNoTe3y e€ peleHus, HaXOAWUTh apryMEeHTHl JJId JTOKa3aTelbCTBA CBOUX YTBEP)KICHUH,
3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3MPOBATh MOJYYCHHBIE B XOJI€ PELICHUS 3aJayd Pe3yNbTaThl, KPUTHUECKHU
OIICHUBATH UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBUSIX;



JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATH MPUOOPETEHHBIH OTIBIT;

OCYLLECTBIIATh LI€JICHAIIPABICHHBII MMOMCK MEepeHoca CPeICTB U CIIOCOOOB JECHCTBUS B
poecCHOHANBHYIO CPeny;

yMETh IEPEHOCUTb 3HAHUA B IIO3HABATEJIBHYIO U IPAKTUYECKYI0 O00JIacTH
KHU3HEIEATSILHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NIPEIMETHBIX 001acTeil;

BBIJIBUTaTh HOBBIE HJIEH, IMpeljiaraTb OpPUTHHAIBHbBIE MOAXOJbl U PEIICHUs, CTaBUTh
po0JIeMbl U 3aJa4H, IOIyCKaIOIUe aJlbTepHATUBHBIE PELICHHUS.

3) paGora ¢ nndopmanueii:

OPUEHTUPOBATHCA B Pa3IMUHBIX HCTOYHUKAX MHPOpPMALIUU (TeKcTe yueOHOro nocoous,
HAyYHO-TIOMYJISIPHOW ~ JIUTEpaTrype,  OHOJOTMYECKHMX  CIIOBapsiX H  CIPABOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax NaHHbIX, B VHTepHeTe), aHaau3UMpoBaTh MHOOPMALUIO PA3JIMYHBIX
BUIOB © (opM TmpencTaBieHUs, KPUTHYECKH OICHMBAaTh €€ JOCTOBEPHOCTh U
HENPOTUBOPEYHUBOCTb;

(dbopMynHpOBaTH 3aMpPOCHl U MPUMEHSATh PA3IUYHBIE METOJBI IPH TOUCKE U OTOOpE
O6uosiornyeckoit MHGOpMaIK, HEOOXOIMMOH /7S BHIIOJIHEHUS YUeOHBIX 3a/1a4;

pUOOPETaTh OIBIT UCTIONB30BaHUS HH(POPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHIA,
COBEpPILEHCTBOBATh KYJIbTYpY aKTUBHOI'O UCIIOJIB30BAHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHMAJbHYIO (QOpPMY MpeAcTaBIEHUS OHOJIOrMYECKOM
uHpopManuu (cxembl, rpaduKy, 1uarpamMMbl, TaOJIHUIIbL, PUCYHKH U IPYroe);

WCIIOJIb30BaTh HAay4YHBIM SI3bIK B KayecTBE CpeACTBa MpH padboTe ¢ OMOJOru4ecKoin
uHpOpMaLKelt: IPUMEHATh XUMHUECKue, GU3NIEeCKUe U MaTeMaTH4YeCKUe 3HaKU U CUMBOJIBL,
dbopmynsl, abOpeBHaTYpy, HOMEHKJIATYpy, HCIOJIb30BaTh M MPEoOpa3OBHIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

BJIAJIETh HAaBBIKAMH DACIIO3HABAHWS W 3aIIUTHl WHQOpPManuu, WHOOPMAITMOHHON
0€30I1aCHOCTH JJMYHOCTH.

OgJaajieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1) o01meHme:

OCYIIECTBIISITh KOMMYHHKAIIMM BO BceX cdepax >KW3HU, AKTHBHO YYacTBOBATH B
JMajiore WM JTUCKYCCHHM MO CYIIECTBY OOCYXkJIaeMoi TeMbl (YMEHHE 3aJaBaTh BOMPOCHI,
BBICKa3bIBaTh CYKICHHS OTHOCHTEIBHO BBITIOJIHEHUS TpEAaraeMoi 3a/ladd, YYHTHIBATh
MHTEPECHI M COTIACOBAHHOCTD MO3HMIIUHI IPYTUX YYaCTHUKOB AMAJIOTa UIH JUCKYCCHH);

pacno3HaBaThb HeBepOasbHbIE CpeAcTBa OOIIEHUS, IOHUMATh 3HAYEHHE COLMAJIBHBIX
3HAKOB, NPEANOCHUIOK BO3HMKHOBEHHMS KOH(DIUKTHBIX CHUTYyalldil, YMETb CMST4aTh
KOH()INKTBI U BECTU IIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOAMHU OOIICHUS U B3aUMOICHCTBUS, IOHUMATh HAMEPEHUS
APYTuX JIOAEH, NPOSIBIATH YBAaXXUTEJIbHOE OTHOLIEHHWE K COOECeIHUKY U B KOPPEKTHOU
dbopme hopMyITHpOBATH CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOK TOUYKY 3PEHMs C MCIIOJIb30BAaHMEM SI3BIKOBBIX
CPEJICTB.

2) coBMecTHAA AeATEJILHOCTD:

MOHUMAaTh M HCIOJB30BAaTh MPEHMYIIECTBA KOMAaHIHONW M WHIWBUAYAJILHOW pabOTHI
IPU pPEUIeHUH OMOJIOTMYECKON MpoOsieMbl, 0OOCHOBBIBATH HEOOXOAMMOCTb HPUMEHEHHS
IpyNIoBHIX (POPM B3aUMOJCHCTBUS IPU PEIICHUH YIeOHOH 3a/1a4H;

BbIOMPATh TEMAaTHKY U METOJbl COBMECTHBIX ACUCTBUM ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)K/I0TO WIeHA KOJUICKTHBA;

NPUHUMATh LIE€JIM COBMECTHOH JEATeNbHOCTH, OPraHU30BbIBATh M KOOPAWHUPOBATH
JEUCTBUA MO €€ TOCTUKECHHIO: COCTABJIAThH IJIAH JIEVUCTBUN, PACIPEICIATh POJIU C YYETOM
MHEHHMH Y4aCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThl;



OLICHMBATh KAaueCTBO CBOETO BKJIaJa M KaXKIOTO0 YYacTHHKA KOMaHABI B OOLIHiA
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

IIpeIaratb HOBbIE ITPOEKTHI, OLIEHUBATh UJEU C MO3UIMM HOBU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIATh INO3UTHBHOE CTPATETMYECKOE IOBEJACHHME B pA3IUYHBIX CHUTYyalUsX,
IPOSIBJISITH TBOPUECTBO ¥ BOOOPAKEHHE, ObITh MHUIIMATHBHBIM.

OBiageHne yHMBepPCAJIbHBIMH PeryJSITHBHBIMHU AeiiCTBUAMM:

1) camoopranu3anmusi:

HCII0JIb30BaTh OMOJOTMYECKUE 3HAHUS /IS BBISIBICHUS INPOOJIEM M MX DPELICHUs B
KHM3HEHHBIX U yUYEOHBIX CUTYaLlUsX;

BbIOMpATh HAa OCHOBE OMOJIOTMYECKUX 3HAHUI IIEJIEBBIE U CMBICIOBBIE YCTAHOBKH B
CBOMX JIEHCTBUSAX U IIOCTYIKax IO OTHOLICHHIO K >KHBOM IPHUPOJE, CBOEMY 310POBBIO U
3/10POBBIO OKPYXKAIOIIHX;

CaMOCTOSITEJIBHO ~ OCYILECTBJISITH ~ IO3HABATCIIBHYIO  JCSATEIIBHOCTb,  BBIABIATH
npoOJieMbl, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B 00pa30BaTEIHHOU
NEATENBHOCTH U KU3HEHHBIX CUTYaLMSIX;

CaMOCTOSITEJIbHO COCTaBJISATh IJIaH pELIeHUs MpoOJeMbl € Y4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPeNNOYTeHUH;

JIaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

paciupATh paMK1 y4eOHOI0 IIpeIMeTa Ha OCHOBE JIMUHBIX MPEIOYTCHUN;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHpPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHue;

OLIEHUBATh IPUOOPETEHHBIN OMBbIT;

CHOCOOCTBOBaTh (DOPMUPOBAHHIO U TPOSBICHUIO IIHPOKOM HPYIUIMH B pa3HBIX
00JacTsIX 3HaHUM, MOCTOSIHHO TIOBBIIIATH CBOI 00pa30BaTeIbHBINA U KYJIbTYPHBIA YPOBEHB.

2) caMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUSM, BHOCUTbh KOPPEKTHUBBI B JESITEIbHOCTb, OLIEHUBAThH
COOTBETCTBHUE PE3YJITATOB LIEISIM;

BJIaJIeTh HAaBbIKAMU IIO3HABATEJIbHOM pe(iIeKcuu Kak OCO3HAHMSA COBEPIIAEMbBIX
JNEUCTBUM M MBICIUTENBHBIX IPOLIECCOB, MX pE3YJbTaTOB M OCHOBAaHUM, HCIOJIb30BaTh
npuéMbl pediiekcuu Ui OLIEHKH CUTYalluH, BEIOOpa BEPHOTO PEIICHHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO NNPUHUMATh PELICHHUS 110 UX CHUKEHUIO;

IIPUHUMATH MOTHBBI U APIYMEHTBI APYTHUX IIPU aHAJIU3€E PE3yJIbTaTOB NEATEIbHOCTH;

3) npuHsATHE ceOs U IPYTrUX:

IIPUHUMATH ce0sl, TOHUMasi CBOM HEJOCTATKU U TOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apI'yMEHTBI APYTUX IPU aHAIU3E Pe3yJIbTaTOB J€ATEIbHOCTH;

IIPU3HABATh CBOE MPaBO U MPaBO JAPYTUX Ha OILINOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIUH JPYroro 4eroBeKa.

HNPEIMETHBIE PE3YJIBTATbHI

[IpeameTHbIe pe3ynbTaThl OCBOSHHS CoJiepKaHus yueOHoro npeamera «buoorus» Ha
yriyOJIEHHOM YpOBHE OPHEHTHUPOBAaHBI Ha oOOecmedeHue MpOoPMIBbHOrO O00Yy4YeHHS
oOyyaromuxcs Ouonoru. OHM BKJIIOYAIOT: crielu(puiecKkue Ui OMOJI0ruy Hay4YHbIe 3HAHMA,
YMEHHUS U CIOCOOBI JICUCTBUI 1O OCBOCHHIO, HHTEPIIPETAIMHA U TMPEOOPa30BaHUI0 3HAHUM,
BUJBI JIEATEIBHOCTH TO TOJYYEHUIO HOBBIX 3HAHMH M UX NPUMEHEHHMIO B DPA3JIMUYHBIX
y4eOHBIX, a TakK€ B pealbHbIX >KU3HEHHbIX cHUTyalusx. [IpenMeTHble pe3ynbTaThbl
MPECTABICHBI 110 TOJIaM H3Y4EHUSI.

[IpenMeTrHbie pe3ynbTaThl OCBOCHUA ydeOHoro mpeameta «buornorusi» B 10 knacce
JOJKHBI OTPaXKaTh:



c(OpPMHPOBAHHOCTH 3HAHUH O MeCTE U POJIM OMOJIOTUH B CUCTEME €CTECTBEHHBIX HayK,
B (hOPMUPOBAHUU ECTECTBEHHO-HAYYHON KapTHHBI MHUpa, B MO3HAHUHM 3aKOHOB MPUPOJIBI U
pemieHrn MpoOJieM PAalMOHATIBHOTO MNPUPOAONOIB30BAHUS, O BKIAAE POCCUHCKUX U
3apyOeKHBIX YUEHBIX B pa3BUTHE OHOJIOTUH;

BJIaJICHUE CHCTEMON OMOJIOTMYECKUX 3HAHHI, KOTOPas BKJIIOYACT: OCHOBOIIOJIATAIOIINe
OMOJOrMYecKre TEPMHUHBI U TOHATUSA (KU3Hb, KJIETKA, OPraHu3M, MeTaboJnu3M, TOMeocTas,
caMOperyJisliisg, CaMOBOCIPOU3BEJICHUE, HACJIEJCTBEHHOCTh, HW3MEHUUBOCTb, pOCT U
pasButue), Ouosioruveckue Teopun (kiaetouHas teopus T. IlIBanna, M. Illneiinena, P.
BupxoBa, xpomocomHast Teopust HacieacTBeHHocTH T. Moprana), yuenus (H. 1. BaBunosa —
0 LEHTpax MHOroodpazus U TMPOUCXOXKIEHUS KYIbTYPHBIX pAcCTEHUI), 3aKOHBI
(ennHOOOpa3usi IMOTOMKOB IE€PBOTO  IIOKOJIGHUS, pACIICIJICHUS, YHCTOTBl TaMeT,
HE3aBUCUMOI0 HacienoBaHus I'. MeHnensi, rOMOJOTMYECKHX pAJ0B B HACJEACTBEHHOU
m3menunBocTy H. V. BaBuiosa), mpuHIUIIBI (KOMILUIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM  METOJaMU HAay4yHOrO IIO3HAHUSA, MCIOJb3YyEMbIX B
OMOJIOTHYECKUX HCCIICOBAHMIX XKUBBIX OOBEKTOB (ONMUCaHME, W3MEpEeHue, HalironeHue,
HKCHEPUMEHT);

YMEHHE BBIJENSATH CYIIECTBEHHBIE IPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U DYKApHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM uucie Oakrepuid, rpuboB,
pacTeHHi, XUBOTHBIX W YEJOBEKa, CTPOCHMSI OPraHOB M CHCTEM OpPraHoOB pacTEHH,
KMBOTHBIX, 4YEJIOBEKA, IIPOLECCOB JKU3HEACITEIBHOCTH, IPOTEKAIOIUX B OPraHu3Max
pacTeHMi, JKUBOTHBIX U 4YeJIOBEKa, OWOJIOTMYECKUX TPOIEcCCOB: OOMEHa BELIECTB
(MeTabonM3M), MpeBpaIIeHus] SHEPTUH, OpOXKEHUs, aBTOTPO(HOr0 U reTepoTpO(hHOrO THIIOB
NUTaHusg, (POTOCHMHTE3a M XEMOCHHTE3a, MHUTO3a, MeH03a, raMeToreHes3a, 3MOpHOTreHesa,
MOCTAMOPHOHAIBHOTO PA3BUTHSA, PAa3MHOXXEHHS, WHIWBUAYAJIBHOTO DPAa3BUTHUSA OpPraHHU3Ma
(oHTOTEHE3Aa), B3aMMOICUCTBHS TE€HOB, TE€TEPO3HCa, HICKYCCTBEHHOTO 0TOO0DA;

YMEHHUE YCTaHABJIMBATh B3aWMOCBS3M MEXKIY OpPraHOMJIaMU KJIETKU M UX (QYHKIUSIMHU,
CTPOCHHEM KJIETOK pa3HbIX TKaHeM W UX (DYHKUUSAMHU, MEXKIY OpraHaMH M CHUCTEMaMU
OPraHOB y pacTE€HUH, KUBOTHBIX U YEJOBEKA U UX (PYHKUUAMHU, MEXKy CHCTEMaMU OPTaHOB U
uxX (QyHKIMAMH, MEXIy OSTarmaMd OOMEHa BEIIEeCTB, JTalaMH KJIETOYHOro IHMKJIa U
KM3HEHHBIX IIMKJIOB OpPraHU3MOB, 3TanaMH SMOpPUOHAIBHOTO PA3BUTHs, TCHOTUIIOM U
¢dbenotunom, GeHoTUnoM 1 pakTopaMu CpeJibl OOUTAHUS;

YMEHHE BBISABIISTH OTIIMYUTENBHBIE IPU3HAKH KHUBBIX CUCTEM, B TOM UYHCJIE PACTECHHH,
YKUBOTHBIX U YEJIOBEKa;

yYMEHHE HCII0JIb30BaTh COOTBETCTBYIOIIHE apryMeHTHI, OMOJIOTUYECKYIO
TEPMUHOJIOTMIO M CHMBOJMKY Ul JI0KAa3aTelIbCTBA POJACTBA OPraHU3MOB Pa3HbBIX
CUCTEMAaTUUYECKUX IPYIII;

yYMEHHE peliaTh OMOJOTUYECKUE 3a/layM, BBISBIATH MPUYMHHO-CIEICTBEHHBIE CBSA3HU
MEXJy HCCIEeTyeMbIMH OHOJOTMYECKHMMHU IPOIECCaMU U SIBJICHUSMH, J€NaTh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHUH MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJIHATH JIA0OPATOPHBIE U MPAKTHYECKUE pabOThI, COOMIONATH MPaBUIia IPU
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000pPYIOBAHHEM;

YMEHHME BBIJBUTATh TUIOTE3bl, NPOBEPSITh HMX SKCIEPUMEHTAIBHBIMU CPEACTBAMH,
dbopMynupys 1eNb HCCIENOBaHUS, AHAIU3UPOBATh IOJNyYEHHBIE pE3yabTaThl U JIeJaTh
BBIBO/IbI;

yMEHHE y4acTBOBaTh B y4EOHO-HCCIIEOBATENBCKON paboTe Mo OMOJIOTHH, SKOJIOTUH U
MeAHIIMHE, TPOBOJUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOILIECTB, M MyOIMYHO MPEACTABIATH
MOJIy4YEHHBIE PE3YJIbTaThl HA YYEHUUECKUX KOH(EPEHIIHSIX;

YMEHHE OLIEHWBAaTh 3TUYECKHE AaCHEKThl COBPEMEHHBIX MCCIEAOBAHUN B 001acTu
OMOJOTUM ¥ MEIUIMHBI (KJIOHHPOBAaHUE, MCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAMPABICHHOE
M3MEHEHHE T€HOMA U CO3[JaHUE TPAaHCTEHHBIX OPraHU3MOB);



YMEHHE  OCYIIECTBJIATH OCO3HAHHBIA  BBIOOp Oyaymeil  mpodeccHoHaIbHON
NEsITeIbHOCTH B 00JIaCTH OMOJIOTHH, MEAULIMHBI, OMOTEXHOJIOIMH, BETEPUHAPUH, CEIBCKOIO
XO035IICTBa,  NMILEBOM  IPOMBILUIEHHOCTH, YIWYOJSATh  IO3HABaTEJIbHBIM  MHTEpEC,
HaIpaBJICHHBIH Ha OCO3HAaHHBIM BBIOOP COOTBETCTBYIOLIEH Npodeccur U MPOJOIKEHHUE
OMoJIOrNYecKoro 00pa3oBaHusl B OpPraHU3AIMIX CPEeIHEr0 MPOPEeCcCHOHAIBHOTO U BBICIIETO
oOpa3zoBaHusl.

[IpeameTHsie pe3ynbTaThl OCBOeHHs ydeOHOro mpeamera «buomnorus» B 11 knacce
JOJKHBI OTPaKaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK,
B (pOPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyUYHOU KapTHUHBI MUPA, B TIO3HAHUHU 3aKOHOB
IIPUPOJIBI M PELUIEHUH SKOJIOTMYECKHUX MPOOJIEM YEI0BEUYECTBA, a TAK)KE B PEILIEHUU BOIIPOCOB
palMOHAIBHOIO TMPUPOJIONIONIB30BaHUs, U B (POPMUPOBAHUM LEHHOCTHOTO OTHOIIEHHS K
IIpUpOJIe, OOILIECTBY, YEIOBEKY, O BKJIAJ€ POCCHUICKUX M 3apyOeKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BJIAJIETh CUCTEMOI OMOJIOTMYECKUX 3HAHWM, KOTOpas BKIIOYAECT ONpPECIICHUS
U MOHMMaHHUE CYHUIHOCTH OCHOBOIOJAralolMX OMOJIOIMYECKMX TEPMHMHOB M MOHATUH (BUJ,
sKkocuctema, Ouochepa), Ouonornueckue Teopuu (dBojtonronHas Teopus Y. JlapsuHa,
CHUHTETHUeCKasi Teopus 3Boitonuu), yueHus (A. H. CeseprioBa — o myTsSX M HarpaBJIeHHUIX
sBomtoninn, B.W. Bepnanckoro — o Ouocdepe), 3aKoHBI (Fr€HETUYECKOro paBHOBecHus J[x.
Xapnu u B. BaitnOepra, 3apoasimeBoro cxonactsa K. M. bapa), npasuwia (Munumyma lO.
JInbuxa, SKOJOrMYECKOM NHpaMuAbl 3HEpPruM), rumoressl (rumoresa «mupa PHK» V.
I'unbepta);

yYMEHHE BIIaJIeTh OCHOBHBIMM METOJAMHM HAYYHOI'O MO3HAHMS, HCIOJIb3YEMbIMU B
OMOJIOTHYECKUX HCCIIEOBAHUAX KHUBBIX OOBEKTOB M DIKOCHUCTEM (OMHUCAHUE, U3MEPEHHE,
Ha0JII0/IeHNE, SKCIIEPUMEHT), CIOCOOAMHU BBISIBIICHUS U OLIEHKH aHTPOMOTE€HHBIX U3MEHEHUHN
B IIPUPOJIE;

YMEHHE BBIIENATh CYIIECTBEHHbIE NMPU3HAKH: BUJOB, OMOT€OIIEHO30B, SKOCHUCTEM U
O6uocdepsl, CTAOMIN3UPYIOIIETO, ABIKYIIETO M pa3pbIBAIOIIEr0 €CTECTBEHHOIO OTOOpaA,
aJJIONATPUYECKOr0 M CUMIATPUYECKOro BHA000pa30BaHUs, BIUSHUS ABMKYIIMX CHJI
HBOJIIOIUM HAa T€HO(OH] MOMYJSINH, TPUCIIOCOOJIEHHOCTH OPraHU3MOB K Cpele oOuTaHUs,
YyepeJoBaHMsl HAIpaBICHUH OHBOJIOLMHU, KPYrOoBOpOTa BELIECTB M IOTOKA HHEPruu B
9KOCUCTEMAX;

YMEHHE YCTAHABIMBAaTh B3aMMOCBSI3M MEXAY IMPOLECCAMU 3BONIOLMHU, JBUXKYIIHUMHU
CHJIaMH aHTPONOT'eHEe3a, KOMIIOHEHTaMH Pa3IMYHBIX SKOCHCTEM U MPHUCIIOCOOICHUSIMH K HUM
OpPraHU3MOB;

YMEHHUE BBISBIATH OTIMYUTENbHBIE NMPU3HAKH KHUBBIX CHUCTEM, MPHUCIOCOOIEHHOCTH
BUJOB K cpele OOUTaHMs, aOMOTMYECKMX M OMOTHYECKMX KOMIIOHEHTOB 3SKOCHCTEM,
B3aMMOCBSI3€il OpPraHM3MOB B COOOINECTBAaX, AHTPOMOTEHHBIX W3MEHEHHH B JKOCHCTEMax
CBOEH MECTHOCTH;

yMEHHE UCII0JIb30BaTh COOTBETCTBYIOIIINE apryMeHTHI, OMOJIOTUYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JUISL JIOKa3aTeIbCTBA POJCTBA OPraHU3MOB pa3HBIX
CHUCTEMaTHYECKUX TPYII, B3aMMOCBSI3M OPraHU3MOB U CpeAbl OOWTaHUs, E€IMHCTBA
YeJIOBEUECKUX pac, HEOOXOIMMOCTH COXPAaHEHHMsS MHOrooOpas3us BHAOB U 3KOCHUCTEM Kak
YCIJIOBHSI COCYILIECTBOBAHUSI PUPOBI U UETIOBEUECTBA;

yYMEHHE pelaTb OMOJIOTMYECKHE 3a/lauM, BBIABIATH MPUUUHHO-CIIEICTBEHHBIE CBSI3U
MEXIy HCCIEeTyeMbIMH OHOJOTMYECKUMHU IPOLECCAMU W SIBJICHHUSMH, J€JaTh BBIBOJBI U
IIPOTHO3bl HA OCHOBAHUM OJIYYEHHBIX PE3y/IbTaTOB;

YMEHHUE BBIMOJIHATH JIA00PATOPHBIE U MPAKTHYECKUE paOOThI, COONIONATH MPaBHIIa TIPH
pabote ¢ yueOHBIM U Ta00paTOPHBIM 000PYAOBAHHUEM;



YMCHHUC BBIABUTATb THUIIOTC3bI, MPOBECPATH HUX OSKCICPHUMCHTAJIBHBIMH CpCACTBAMH,
bopMynupys 1eib HMCCICIOBaHKS, aHATU3UPOBATH MOJYYCHHBIC PE3yJabTaThl W JIEJIATh
BBIBOJbI,

yYMEHHE Y4acTBOBAaTh B y4eOHO-HCCIIEA0BATEIbCKOM paboTe M0 OMOJIOTUH, SKOJIOTHH U
MeAHIIMHE, TPOBOJUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOILIECTB, M MyOJIUYHO MPEACTABIATH
MOJTYYEHHBIC PE3yJbTAThl HA YYCHUYECKUX KOH(DEPEHIHSX;

YMCHHUEC OLCHHUBATL THUIIOTC3blI M TCOPHU O IMPOUCXOXKICHHU KHU3HH, UYCIIOBCKA U
YeJI0BEUYECKUX Pac, O MPUYHMHAX, MOCICACTBUAX M CIToco0ax MpeAoTBpaIleHHs TI00aTbHBIX
W3MEHeHUH B bnocdepe;

YMEHHE  OCYIICCTBIATh  OCO3HAHHBI  BBIOOp  Oyaymieit  mpodeccroHanbHON
NESTEIBHOCTH B 00JIacTH  OWOJIOTMH, O3KOJIOTHH, IPUPOIOIIOIB30BAHMS, MEIUIHBI,
OMOTEXHOJOTMH,  [CHXOJOTHH,  BETEPUHAPHH,  CEIILCKOIO  XO3MHCTBA,  IHIICBOM
MIPOMBIIIUICHHOCTH, YIIIYOJISITh TO3HABATEIbHBIM MHTEPEC, HANPABJICHHBIA HA OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIICH MpodeccHu W MPOIODKEHHE OHOJIOTHYECKOro 00pa3oBaHUS B
OpraHM3aLuUsIX CPeIHEro NPO(ECCHOHATBHOIO M BBICIIEIO 00pa30BaHHUS.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HaumenoBanu | KosuvecTBo 4yacoB DJIEeKTPOHHBIE
]
€ pa3aesioB U (undposBbie)
n/ Bcer | KonTpoubH IIpakTHYeck
TeM o0pa3oBaTesibHbIE
n 0 ble padoThI ue padoTbl
NMporpamMmbl pecypchbl
bu6nmmoreka [IOK
buonorus xak
1 1 https://m.edsoo.ru/7f41c
Hayka 292
Kupnie bu6nuorexa [IOK
2 CHCTEMBI U UX 2 https://m.edsoo.ru/7f41c
U3y4EeHUE 292
bu6mmorexa [IOK
buonorus
3 2 0.5 https://m.edsoo.ru/7f41c
KJICTKH
292
Xumuyeckas 1 bubmuorexa [IOK
4 OpraHu3aIus 10 udposoit https://m.edsoo.ru/7f41c
KJIETKH MHKPOCKOIT 292
Crpoenue u 2 Bbubaunoreka ITOK
5 GbyHKIIU 8 Hudposoii https://m.edsoo.ru/7f41¢c
KJIETKH MHKPOCKOTI 292
OO6mMeH BelecTB
1 npeBpamene 1 Bbubmuoreka IIOK
6 9 [udposoit https://m.edsoo.ru/7f41c
SHEPTUU B
MHKPOCKOIT 292
KJIETKE
7 Hacnencrsenna 9 0.5 bu6nuoreka [IOK
s ”HpOpManUs ' https://m.edsoo.ru/7f41c
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[NPOIT'PAMME

U peanu3anus 292
€€ B KJIIETKE
T — bu6mmoreka [IOK
8 6 1 https://m.edsoo.ru/7f41c
LUK KJIETKH
292
Crpoenue u 1.5 bu6nuorexa LIOK
9 byHKIIUN 17 udposoit https://m.edsoo.ru/7f41c
OpraHU3MOB MHUKPOCKOTI 292
PazMHOXeHHE 1 1.5 bubmuorexa [JOK
10 pasBuTHE 8 Hudposoit https://m.edsoo.ru/7f41¢c
OpraHu3MOB MHUKPOCKOII 292
I'emeTtnka —
HayKa o
HACIEACTBEHHO bu6mmoreka [IOK
11 2 0.5 https://m.edsoo.ru/7f41¢c
CTH U
292
M3MEHYHUBOCTH
OpPTaHU3MOB
3aKOHOMEPHOCT
bu6mmorexa [IOK
u
12 10 1 https://m.edsoo.ru/7f41c
HACJIEICTBEHHO
292
CTH
3aKOHOMEPHOCT bubnmoreka [IOK
13 u 6 1 https://m.edsoo.ru/7f41c
N3MEHUYMBOCTH 292
0.5 bubmuorexa [JOK
['enetuka .
14 3 Hudposoii https://m.edsoo.ru/7f41c
yegoBeKa
MHKPOCKOIT 292
1 bubmmnoreka ITOK
Cenexuus .
15 4 udposoit https://m.edsoo.ru/7f41¢c
OpPraHu3MOB
MHKPOCKOIT 292
buorexHonorus
" bu6mmorexa [IOK
16 4 https://m.edsoo.ru/7f41c
CHHTETHYECKAS
292
Oounonorus
bubmuorexa [IOK
Pe3epBHoOE
17 1 https://m.edsoo.ru/7f41c
BpeMst 202
OBIIEE
KOJIMYECTBO
102 13
YACOBIIO
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