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MNOSICHUTEJIBHAS 3AITUCKA

[Iporpamma o yuebnomy npeamety "buonorus" (nanee - 6uosorus) Ha ypoBHE CPEIHETO
obmiero oOpazoBanus pa3paborana Ha ocHoBe DenepanbHOro 3akoHa or 29.12.2012 Ne 273-03
«O06 obOpazoBanun B Poccuiickoit Depepanum»y, ®I'OC COO, Konnenmuu mnpenogaBaHus
yueOHoro mnpeamMera «bruoOrus» U OCHOBHBIX MOJOXKEHHN (herepanbHOi paboyeil mporpaMmbl
BOCIUTAHHUS.

VYuebnslit npenmer  «buonorus» yrmyonénnoro ypoBHs wu3ydenus (10-11 kiaccsr)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHON oOiactu «EcTecTBEHHO-HAYYHBIE MPEAMETHIY.
Cornacuo monoxenusim ®I'OC COO mnpodunpHble y4eOHBIE MPEIMETHI, H3y4aeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM mauddepeHnmnanv 00y4eHus Ha ypOBHE CPETHETO
obmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKJIY OCHOBHBIM OOIIMM,
cpeaHUM OOUIMM, CpPeAHHM MPO(ECCHOHANBHBIM U BBICHIMM OO0pa3oBaHueM. B To ke Bpems
KKIBIA U3 ATUX Y4E€OHBIX IIPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA IPUOPUTETHOE PELLIEHUE
o0pa3oBaTeNbHbIX, BOCIUTATEIbHBIX M PAa3BUBAIOIIMX 3ajlad, CBA3aHHBIX ¢ MpodopueHTanueit
0o0y4aroluxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOW 00JIacTM HAyyHOro 3HaHUf,
CBSA3aHHOTO C OWOJOTHEH, MEOUIIMHON, SKOJOTHEH, TCHUXOJOTHEH, CIIOPTOM HIM BOCHHBIM
JIEJIOM.

[Tporpamma no yueOHOMY TpenmeTy "buonorua" maér mpenctaBieHHe O LeU U 3a7adax
u3ydeHus yaeOHoro npeamera «bruonorusy Ha yriyOnéHHOM ypOBHE, OTpEeisieT 00s3aTeIbHOE
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUEe, €r0 CTPYKTYpHUPOBAHHME MO pa3ieliaM U Temawm,
pacrpeneneHue 1mo Kiaccam, peKOMEHAYET IMOCIe0BaTeIbHOCTh H3yYeHHs y4eOHOT0 MaTepuraa
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBs3€Hd, JIOTMKH Y4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH 0Oydarommxcsi. B mporpamMMe 1o OHONOTHE peali30BaH MPUHITATI
MPEEMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus,
Omaromaps 4yeMy IIpOCMAaTpUBAaeTCs  HAIlPaBICHHOCTh Ha  IOCIEAYIOIEe  Pa3BUTHE
OMOJIOTUYECKNX 3HAHHWM, OPUEHTHPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOIO
MHUPOBO33PEHUS, IKOJOTHIECKOTO MBIIUICHUS, MPEJCTABICHUNA O 3A0pPOBOM 00pas3e KHM3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpYXarolled MpupoiHoi cpene. B mporpamme mo
OMOJIOTUM TaK)Ke IOKa3aHbl BO3MOXHOCTH ydeOHoro mnpenmMera «buosorus» B peanuzanuu
tpeboBanuit ®PI'OC COO k MiIaHUPYEeMbIM JHMYHOCTHBIM, METAlpeJAMETHBIM M HPEAMETHBIM
pe3yapTaTaM oO0yueHus ¥ B (OPMHPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOMN
NeSITeIbHOCTH O0YYaIOIUXCsS 10 OCBOCHMIO COJEp)KaHUs OMOJOrMYecKOro OoOpa3oBaHUS Ha
YpOBHE CpeHero o01ero oopa3oBaHus.

VYuebubiit npeamer «buonorus» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUs 3aBepIIAET
Ouonoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha pacIIMpeHUe U yriyOlieHne 3HaHUM
oOyyaromuxcst O JKMBOM THpUpO/IE, OCHOBAX MOJEKYISIPHOH M KIETOYHOH Ouosoruw,
AMOpHUOJIOTUN U OMOJOTUHU Pa3BUTHS, T€HETHKH, CENEKIIUH, OMOTEXHOJIOTHH, 3BOIIOIMOHHOTO
YUYEHUS U KOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM ypOBHE OPHUEHTHPOBAHO Ha
HNOJATOTOBKY OOYyYaroImuXcs K TMOCIEAYIOIIEMY MOJTY4YEeHHIO OHOJIOrHYecKoro oOpa3oBaHHUs B
By3aX M OpPraHM3alMsIX CPEJAHEro MpodeccHoHaNbHOro oopazoBaHus. OCHOBY €ro coiepxaHus
COCTaBJIIET CHUCTEMa OHMOJOTMYECKMX 3HAHWHM, MOJIYYEHHBIX MpPU HM3YYEHUH OOy4aromUMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/JejoB OHOJIOTHM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, B 10—11 kiaccax 3T 3HaHUS MOTY4arOT pa3BuTHe. Tak, pacCIIMPeHbl U yriIyOJIeHbI
OMOJIOTHYECKHE 3HAHUS O PAacCTEHMSX, >KUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
OOIIMX 3aKOHOMEPHOCTSX MKH3HH, JOMOJHHUTEIbHO BKIIOUEHBI OMOJIIOTHYECKHE CBEIEHUS
MPUKIIATHOTO M TOMCKOBOTO XapakTepa, KOTOpPhlE MOKHO HCIOJIB30BaTh KAK OPUEHTHUPHI NI
nocienyomero Beidopa npodeccun. BozMokHa Takke MHTErpansi OMOJIOTHYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TOTYYEHHBIMU 00yUYalOIMMUCS MIPH U3y4eHUH (PU3UKHU, XUMUH,
reorpauu U MaTeMaTHKH.

CtpykTypa mporpamMmbl 1o ydeOHOMY mpenMery "buomnorusa" oTpakaeT CHCTEMHO-
YPOBHEBBIII M HBOJIOIHOHHBIA MOAXOABl K M3yueHHIO Ouojoruu. CoOriacHO UM, H3Yy4aroTCs




CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOT0 MHupa Ha 3emile, COXpaHEHHUs OMOJOTMYEeCKOro pazHooOpas3us
wiaHetsl. Tak, B 10 kiacce M3y4yaroTcs OCHOBBI MOJIEKYJISPHOW M KIETOYHOW Ouosoruwy,
SMOPUOJIOTUH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKUUHU, OMOTEXHOJIOTUN U CUHTETUYECKON
OMoNIOTHH, aKTYyaJU3UpPYIOTCS 3HAaHUS OOydaroumxcs 1O OOTaHUKE, 300JI0TUH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yY€HHE, OCHOBBI HKOJIOTUU U
yueHue o buocdepe.

YueOuplii mnpeamer «buonorus» mnpuszBaH OOECHEUUTh OCBOCHHE OO0YYArOIIMMHCS
OMOJOTMYECKUX TEOPUM M 3aKOHOB, WJEH, NPUHLUMIOB W IpPaBWI, JIeKAllUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOMYJALNU, OWOIEH03a, SKOCHCTEMBI, O BBLIAIONINXCS
HAyYHBIX JOCTHIKCHMSIX, COBPEMEHHBIX HCCIIEOBAHUSX B OHOJOTWU, MPUKIAIHBIX ACIEKTax
Ouonornyeckux 3HaHWi. /g pa3BUTHS W MOJEp)KaHUS MHTEpeca 0O0YJaromuXcss K OMOJIOTHU
HapsIly CO 3HAYUTENIbHBIM 00bEMOM TEOPETUUECKOr0 MaTepuasa B COJEPKaHUU MPOTrpaMMBbl 110
OMOJIOTHH TIPEIYyCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHHMS M Pa3BUTHUsI TOW WM UHOU
obnactu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B PEIICHUE BaXKHEHIINX
OMOJIOTUYECKHUX M HKOJIOTHIECKUX MTPOOIIEM.

Lenp u3yuenus: yuebHoro npeamera «buosnorus» Ha yrnyOa€HHOM YpPOBHE — OBJaJieHUE
00y4JaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OpTraHU3allMH IKHBBIX CHUCTEM
pa3HOro paHra v MpHOOpeTeHNUEe YMEHHI MCIOJB30BaTh 3TU 3HAHUS B (DOPMUPOBAHHH UHTEpeca
K OonpeaenéHHol 001acTi MpOoPEeCCHOHATBHON NIEATEIHbHOCTH, CBSI3aHHONW ¢ OMOJIOTHEH, WM K
BBIOOpPY yueOHOro 3aBeIeHus ISl IPOAOHKEHUS OMOJIOTHYeCKOro 00pa3oBaHusl.

Joctuxenue nenu usydeHus: yuedHoro npeamera «buosnorus» Ha yriyO0i€HHOM ypOBHE
o0ecreunBaeTcs pelieHrueM CIeIyIOIMUX 3a1au:

OCBOCHHE  OOYyYaIOIIUMHCS CHCTEMbl  OHMOJIOTMUECKMX 3HAHWM: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOPHIX, KOHIIEMIMIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M IpaBUIIaX,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAayYyHYI0 KApTUHY MHpa; O CTPOCHMHH,
MHOTr000pa3uu U 0COOEHHOCTSIX OMOJIOTMUECKUX CHUCTeM (KJIETKA, OPTaHu3M, MOMYJALHUs, BU],
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJIEHHE  oO0yyaroumxcsd C  METOJaMU  TO3HaHMSI ~ KUBOW  IPHUPOJIBIL:
UCCIIEI0BATEIbCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KI€TOUYHOW OMOJIOrHH,
AMOpHOJIOTUN U OWOJIOTUH Pa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTUU U CUHTETHUECKOMN
OMOJNIOTHH,  TMAaJEOHTOJOIMH, OKOJOTMM); METOJaMH  CaMOCTOSITEIbHOTO  NPOBEICHUS
OMOJIOTHYECKUX HCCIIEeOBaHUM B JsabopaTopuu U B Ipupojae (HaOmoJaeHue, H3MEpPEHUE,
HKCIEPUMEHT, MOJICTUPOBAHNE);

OBJIaJIcHHUE OOY4YalOIIMMUCSA YMEHHUSIMU: CaMOCTOATEIbHO HAaXOAWUTh, AHAIM3UPOBATH U
UCIOJIb30BaTh OMONIOTUYECKYI0 HH(POPMAIINIO; TTOJIb30BAaThCS OMOJIOTNYECKO TepMUHOIOTHEN U
CUMBOJIUKOW;  yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OHOJIOTMM U  COLMAJIBHO-
HSKOHOMHUYECKUMH U SKOJIOTHYECKHMH IpoOJieMaMH YeJIOBEYECTBA; OICHMBATH I1OCIIEACTBUS
CBOEHM JIEeATENIbHOCTH [0 OTHOLIEHUIO K OKpYXKarolled HpHUpPOJHON cpene, COOCTBEHHOMY
3I0POBBI0 U 3/I0POBBIO  OKPYKAIOIIMX JHOJeH; OOOCHOBBIBaTb M  COOJIOJAaTh MEphl
npoUIaKTUKU MH(EKIMOHHBIX 3a00J1eBaHMii, paBuia MOBEACHUS B MPUPOJE U oOecreueHus
0€30MaCHOCTH COOCTBEHHOM KH3HEIEATENbHOCTH B YPE3BbIUANHBIX CUTYalMsIX MPUPOJHOTO U
TEXHOTE€HHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HayudHble OTKpPBITHS B o01acTu
OHOJIOTHH;

pa3BUTHE y OOYYaIOLIUXCSl MHTEJUIEKTYalbHBIX U TBOPUYECKUX CIOCOOHOCTEH B Ipolecce
3HAKOMCTBA C BBIIAIOUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIEIOBaHMSIMU B OHOJIOTHH,
pelaeMbIMH €10 MpoOjeMaMu, METOJ0JIOTHEN OHMOJIOrMYecKOro HCCIe0BaHusl, MPOBEIECHUs
HKCIEPUMEHTAIBHBIX HUCCIEJI0BAaHUM, peleHus OWOJOTHYeCKUX 3a/ad, MOJEIUPOBAHUSL
O1OJ0rn4YecKrX 00BEKTOB U MPOLIECCOB;




BOCIIHUTAHHUE Y OOYYArOMIMXCs [IEHHOCTHOTO OTHOIIEHUS K JKUBOUM MPHPOJIE B IEIOM H K
OTIENbHBIM €€ 00BbeKTaM U SBJICHUAM; (OpMHpPOBAHHE SKOJIOTHMYECKOH, TE€HETHUYECKON
TPaMOTHOCTH, OOIICH KyIbTYpHl MOBEACHHUS B TPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

nproOpeTeHre 00YJAIOIIMMHCS KOMIIETEHTHOCTH B PAIlHOHATBHOM IPUPOIOTIOIH30BAHUH
(cobmroneHne TmpaBWJl TOBEJCHUS B TMIPUPOJIC, OXPaHbl BHUIOB, AIKOCHUCTEM, Oumocdepsl),
COXPAaHEHHHU COOCTBEHHOT'O 370POBBSI M 3J0POBBS OKPYXKAIOMIMX JIIOAeH (COOMIOIeHUS Mep
npodunaktuku  3aboneBaHuii, oOecriedyeHre  OE30MACHOCTH  KU3HEICSATENHOCTH B
YpE3BbIYANHBIX CUTYAIUSX MPUPOJHOTO U TEXHOTEHHOTO XapakTepa) Ha OCHOBE MCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3/laHME YCJIOBUH JUISI OCO3HAHHOTO BHIOOpa OOYYAIOUIMMHCA HHIWBUAYAJIBHON
o0pa3oBaTeNbHOIl  TPAaeKTOpUHU, CHOCOOCTBYIOLIEH mocienywmeMy npodecCHOHaIbHOMY
CaMOOTIPE/ICTICHUIO, B COOTBETCTBUU C WHIUBUIYaTbHBIMA HMHTEPECAMH M TOTPEOHOCTSIMU
pervoHa.

OOmiee 4YMCIIO YacoB, OTBEJACHHBIX Ha H3Yy4YE€HHE OMOJIOTMM Ha YrIIyOJEHHOM YpPOBHE
cpenHero obmiero oOpasoBanms, coctaBiser 204 dvaca: B 10 kmacce — 102 vaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).

Ot6op opraHu3anMoHHBIX (OpM, METOAOB U CpPeACTB OOydeHHs OHOJIOTHUH
OCYIIECTBIISIETCSA C YYETOM CIEUU(PUKUA €ro COJEpP)KaHHUS M HAINPaBIECHHOCTH Ha MPOJOJDKEHHUE
Ouosnoruueckoro oOpa3oBaHHs B OpraHU3alUsAX CpeIHEro Npo(decCHOHATBLHOTO U BBICIIETO
o0OpazoBaHusl.

OO0s3aTeNnbHBIM yCIOBHEM MPU OOyUYE€HUU OHOJOTHMH Ha YriyOJIEHHOM YpOBHE SIBISETCS
MPOBEJICHUE JIA0OPATOPHBIX W MpaKTHYeCKHX pador. Takxke ywacthe oOydarommxcs B
BBIMIOJTHEHUH TPOEKTHBIX M y4eOHO-UCCIIEOBATENbCKUX PadOT, TeMaTHKa KOTOPBIX
OTpENIETISICTCS YYUTEJIEM Ha OCHOBE HUMEIOIIHUXCA MATEepUaIbHO-TEXHUUECKHX PECypcoB U
MECTHBIX NPUPOJIHBIX YCIOBHIA.

COIEPKAHUE OBYYEHUSA
10 KJIACC

ConepxaHue  MPOTPaMMBI,  BBIJICJICHHOE KYpCcu8oM, HE  BXOJIUT B  TPOBEPKY
rocyaapcTBeHHoU utorooi artectanuu (I'MA).

Tema 1. buoJsiorust Kak HayKa

CoBpemenHas Ouonorus — KOMIUIEKCHas Hayka. Kparkast uctopust pa3BUTHsI OMOJIOTHU.
buonornueckne Hayku W u3ydaemble UMM TMpoOsiemMbl. DyHIaMEHTalbHbIC, TPHUKIAAHBIC U
MOMCKOBBIE HAYYHBIE UCCIIEOBAHUS B OMOIOTHH.

3HavueHne Ouonorud B (HOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. I[Ipodeccun, cBszanHbie ¢ Owuonorueil. 3HaueHue OWONOTMM B MPAKTHYECKON
JEATETLHOCTH YeJIOBEKa: MEIUIIMHE, CETbCKOM XO3SWCTBE, TMPOMBIIIJICHHOCTH, OXpaHe
MPUPOJIBI.

JdemMoHcTpanuu

[optpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. 'apseii,
I'. Mennens, B. W. Bepuanckuii, W. II. IlaBnos, M. WM. MeunukoB, H. W. BaBuios, H.
B. Tumodees-Pecosckuii, [Ixx. Yorcon, ®@. Kpuxk, /I. K. benses.

Tabauie! 1 cxembl: «CBs3b OMOJIOTUU C IPYTMMH HayKammuy, «CuctemMa OMOJIOTHYECKUX
HayK».

Tema 2. ’KuBble cucTeMbI M UX U3yYeHHUE

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus Ouonoruu. CBONCTBA KUBBIX CUCTEM: €IMHCTBO
XHMHUYECKOTO COCTaBa, JTUCKPETHOCTh M IEIOCTHOCTh, CIIOXHOCTh W YIOPSA0YEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, CaMOOpPraHU3alus, CaMOBOCIHPOU3BEJEHUE, Pa3qPAKUMOCTb,
W3MEHYHBOCTH, POCT U Pa3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHCTEM: MOJEKYJSIPHBIMA, KJIETOUHBIM, TKaHEBBIH,
OpraHU3MEHHBIH, MONYJISIIUOHHO-BUI0BO, 9KOCHUCTEMHEIN (6MOTEOIIEHOTUYECKHIA),
ounoctepnsiid. Ilporeccsl, mpoucxoasimuye B KHUBBIX cuUcTeMax. OCHOBHBIE MPU3HAKH KHUBOTO.




Kuznp kak opma cymecTBoBaHusl Marepuu. Hayku, usydaroniue >KuBble CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpPraHU3ALNH.

N3yuenue xuBbix cucreM. Mertoabl Ouonornueckoid Hayku. Habmionenue, usmepenue,
JKCIIEPUMEHT, CHCTeMaru3auus, MeraaHanu3. [lonsaTtue o 3aBUCMMOM U HE3aBUCUMOU
nepemeHHo. IlmanupoBanue skcnepumenta. [locraHoBka u mposepka rumnore3. Hynesas
runote3a. [loHsTHe BBIOOPKH U €€ 10CTOBEpHOCTh. Pa3dpoc B Onosnorndeckux AaHHbIX. OneHka
JIOCTOBEPHOCTH IOJy4EHHBIX Pe3yJbTaToB. lIpMuMHBI UCKaKEHUS PE3YJIBTATOB DKCIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuubl u  cxembl: «OCHOBHBIE NPU3HAKM JKU3HU», «buonorndyeckue cucTeMmsi»,
«CBoiicTBa )XKMBOW MaTepun», «YpOBHU OpraHU3alMyu KUBOU IpUpobl», «CTpoeHUE KUBOTHON
KieTkn», «TkaHm  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOTO  OpPraHU3May,
«buoreonenos», «buocdepay, «MeToabl H3ydeHUS KUBOH PHUPOIBD».

OO6opynoBanue: n1aboparopHoe  00OpyAOBaHME A IPOBEACHUS  HAOJIOJCHUH,
U3MEPEHUM, JKCIIEPUMEHTOB.

IIpakTuyeckass padora «VCrOIB30BaHUE PA3NMYHBIX METONOB IIPU U3YYEHUU KUBBIX
CUCTEMN.

Tema 3. Brnosnorus Kierku

Krnerka — cTpykTypHO-QyHKIMOHANbHAST €IMHULA KUBOr0. IcTOpHs OTKPBITHS KIETKH.
Pa6oter P.I'yka, A.JleBenryka. Knerounas teopus (T.IlBann, M. llneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

Metoabl MOJEKYISIPHOM M KIETOYHOM OMOJOTMHM: MHKPOCKOIHUS, Xpomartorpadus,
anekTpodope3, METOA  MEYEeHbIX aroMoB, auddepeHnmanbHOe  HEHTpU(YTHPOBAHHUE,

KYJIbTUBUPOBAHUE KIIETOK. M3yuenue QuxcuposanHvix KJIeMOK. DNeKTpOHHAas
MUKpockonus. Kongpokanvuas mukpockonus. Bumanvnoe (npudicusnennoe) uzyueHue Kiemox.
JdeMoHcTpamun

Hoptpertsr: P. I'yk, A. JleBenryk, T. llIanu, M. llneiinen, P. Bupxos, K. M. bap.

Tabnuuel u cxembl: «CBETOBOM MHUKPOCKOI», «IJIEKTPOHHBIH MHUKpOCKOM», «McTopus
Pa3BUTHSI METO/I0B MUKPOCKOIIUN».

OO6opyioBaHME: CBETOBOM MHKPOCKOI, MUKPOIIPENapaThl PacTUTEIbHBIX, KUBOTHBIX U
OakTepuaIbHBIX KJIETOK.

IpakTnuyeckas padora «/I3ydeHne MeTOJIOB KJIETOYHOH Ouonorun (xpomarorpadus,
anektpodopes, muddepennnanbaoe nenTpudyruporanue, [ILP)».

Tema 4. Xumuueckasi OpraHu3anus KJIeTKH

XHUMUYECKUHN COCTaB KJIETKU. Makpo-, MUKPO- U YIBTPAMHUKPOJIEMEHTHI. Bona u e€ posb
KaK pacTBOPUTENS, peareHTa, y4acTHE€ B CTPYKTYPUPOBaHMM KIETKH, TEIUIOPETYIISALUN.
MuHepanbpHble BELIECTBA KIETKH, UX OHMoJiornyeckas posib. Posb KATHOHOB M aHUOHOB B KJIETKE.

Oprannyeckue BellecTBa KJIETKH. bruonornuecknue nonuMepsl. benku. AMIHOKHACIOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBoi Moiekynbl. IlepBuunas cTpykTypa Oeika, MmenTuigHas
CBsi3b. BTopuuHas, TpeTW4Has, 4eTBEepTUYHAas CTPYKTypbl. [leHaryparus. CBoicTBa O€JKOB.
Knaccudukanus 6enxoB. bruonornueckue GpyHkiun 6enkoB. [Ipuonui.

VYraeBoasl. MoHOcaxapupl, JUCAXapuabl, OJUrocaxapuabl U monucaxapujsl. OOmumid
IUIaH CTpPOeHUsT U (U3MKO-XMMHUYECKHE CBOMICTBa yriieBoAoB. buonoruueckue QyHKuun
YIJIEBOJOB.

Jlumunel.  T'mapodunbHO-THApOdOOHBIE  cBoMcTBa.  Kraccudukanus — IuUnuaos.
Tpurnunepunasl, pochoaunuibl, BOCKU, cTepouibl. bruonornueckue ¢pynkuun munuaos. OOmme
CBOICTBa OHMOJOTMYECKMX MeEMOpaH — TEKy4yecTb, CIHOCOOHOCTh K CaMO3aMbIKaHMUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxnennosbie kucnotrel. IHK u PHK. Crpoenne HyknenHOBBIX KHCIOT. HykneoTuubl.
[Mpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa JAHK — nBoiinas crupaib.
Mectonaxoxaenue u ouonornueckue ¢pynknuu JJHK. Bunst PHK. ®ynknun PHK B kietke.




Crpoenne Mmoinekynsl AT®. Makposprudeckue cBsizu B Mojekyine AT®. buonornueckue
byakuun  AT®. BoccraHoBieHHbIE TIEPEHOCUYMKH, HX (QYHKIIMK B  KIETKE. /pyeue
HyKIeo3uompugocgamol (HT®). CexBeHHpPOBaHUE JHK. Memoow: 2EHOMUKU,
MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykTypHas OHoJOrus: OMOXMMHUYECKHE W OMO(PHU3NUECKHE HCCIEIOBAHUS COCTaBa M
IPOCTPAHCTBEHHON CTPYKTYpbl Omomoiiekyil. Modenuposanue cmpykmypvl u  QYHKYuil
ouomonexkyn u ux komniekcos. Komnvromepnwiii ouzaiin u opeanuieckuii cunmes OUOMONEKYI U
UX HenpupoOOHbIX AHALO208.

JdemMoHcTpanuu

optpetst: JI. [Tonunr, dx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, @. Caurep,
C. lIpy3unep.

Jlnarpammel: «PacripeienieHne XMMHMYECKMX 3JEMEHTOB B  HEXUBOW  NPUPOAE»,
«PacrnpeniesieHe XUMUYECKUX 3JIEMEHTOB B JKMBOU IIPUPOJIEN.

Tabmuuel u cxemsl: «Ileppoauueckas Tabiuna XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOABI», «BemectBa B cocraBe oOpraHu3moB», «CTpOoeHHE MOJIEKYJbl Oelkay,
«CTpyKTypbl O€nKOBOH MOJEKyIb», «CTpoeHHEe MOJEKYl yrieBoJoB», «CTpoeHHEe MOJIEKYIl
unuioBy», «HykiienHoBble KUCTOTHIY, «CTpoeHre MosIeKyIbl ATO».

OO6opyioBaHMe: XMMHUYECKas [OCy1a 1 000py10BaHHE.

JlaGopaTopnas padora «OOHapyxeHne OEIKOB C ITOMOIIHIO KAUeCTBEHHBIX PEaKIIUii».

JlaGopaTopuas pa6ora «/ccieroBaHue HyKIEHHOBBIX KUCIIOT, BBIJIEICHHBIX U3 KIETOK
pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHne n pyHKIIUM KJIETKHU

Tumbl kIeTOK: dyKapHoOTHUYECKass W mpokapuorndeckas. CTpyKTypHO-(yHKIIMOHATBHBIC
00pa30BaHUs KJIETKH.

Crpoenue mnpokapuoTuueckoil kierku. Kierounas crTeHka OakTepuii W apXeid.
Oco0eHHOCTH CTPOEHUs TeTepoTpodHOI U aBTOTPO(HON MPOKAPUOTUUYECKUX KJIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenre U QpyHKIIMOHUPOBAHUE SyKapHUOTHUECKOM KieTku. [Tnasmaruueckas MemOpaHa
(mna3manemma). CTpykTypa Iula3MaTuueckodl MeMmOpaHbl. TpaHCIIOPT BEUIECTB 4Yepes
IUIa3MaTHYECKyI0 MeMOpaHy: maccuBHbIN (Iuddysus, oOnerdyéHHas nud¢ys3us), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTHBHBIA TpaHcmopT). [lomynmponunaemocts memOpansl. PaGota
HaTpUil-KaJIMeBOro Hacoca. DHAOLMUTO3: MUHOLUTO3, parounTo3. Dk30uuTo3. Kierounas creHka.
Crpykrypa v QyHKINN KJIETOYHOW CTEHKU pacTeHUH, rpruOoB.

Hutormasma. utozomb. L{uTockener. JIBwkeHue uurtomiasmMbl. OpraHouabl KIETKH.
OnHoMeMOpaHHbIE OpraHOUbl KIETKH: sHAoIIasmaTruueckas cetb (JI1C), anmapar [Nonbaxwy,
JU30COMBI, UX CTpOeHHE U (QYHKIUH. B3aMMOCBSI3b OJHOMEMOpaHHBIX OPTraHOMJIOB KIIETKH.
CrpoeHue TrpaHyIsipHOro peTukyiayma. Mexanusm wuanpasnenuss 6eakos 6 OIIIC. Cunres
pactBopuMbIX  OenkoB. CHHTe3  KJIETOYHBIX  MeMOpaH. Imagkuit  (arpanHynsipHBIi)
sHOIUIa3MaTHUecKuil peTukyiayM. CekperopHas ¢yHkuus annapara ['onbmxu. Moouguxayus
benxos 6 annapame I'onvoacu. Copmuposka benxos 6 annapame I 01v0xcu. TpaHCTIOPT BEIIECTB
B KJeTke. Bakyonu pactutenbHbIX KieToK. Kiterounsiit cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOMBl KIJIETKH: MHUTOXOHAPHH, IUIACTUABL. [Ipoucxoscoenue
mumoxonoputi u naacmuo. Cumdbuoeenes (K.C. Mepexcrkosckui, JI. Mapeynuc). Ctpoenue u
GyHKIMM MHUTOXOHIpUH U miactuj. [lepBUuHBIE, BTOPUYHBIE U CJIOXKHBIE IUIACTHIBI
(OTOCHUHTE3UPYIOUINX JYKapHOT. XJIOPOIJIACThI, XPOMOIUIACTHI, JIEHKOIUIACTHI ~ BBICIIUX

pacTeHuN.

Hemem6panusie opranons! kietkun CTpoeHHe U QYHKIMM HEMEMOPaHHBIX OPraHOUIIOB
KIeTkd.  Pubocomel. IIpomesicymounvie  ¢gpunamenmol.  MUKpODUITAMEHTHI. AKMUHOBbIE
Mukpogunamenmol.  MBIIICYHBIE  KJICTKU. AKMUHOGble — KOMNOHEHMbL — HEeMbIUEeUHbIX

kn1emok. Mukpotpyoouku. Knerounslii nentp. CTpoeHne U ABMKEHHE >KTYTUKOB U PECHHYEK.
Muxkpotpy6ouku nuroriasmsel. Llentpuons. berku, accoyuuposanmvie ¢ MukpoguiameHmamu u
Mukpompybouxkamu. Momopnvie 6enxu.




Snpo. O6on04Ka si7pa, XPOMAaTHH, KapuoriazmMa, SAPBIIIKH, UX CTPOEHHE M (DYHKIIMH.
SAnepHbiii 6enKOBBIM MaTpUKC. [IpOCTpaHCTBEHHOE PACIOIOKEHHUE XPOMOCOM B HHTEp(azHOM
aape. dyxpomamun u 2cemepoxpomamun. beakn XpoMaTUHa — TUCTOHBL. [unamuxa s0epHou
obonouku 8 mumo3se. fAoepuwviit mpancnopm.

Knerounsle  BritoueHus. CpaBHUTENbHAs  XapaKTEpPUCTHKA  KIETOK  3YKapHOT
(pacTuTenBHOM, )KUBOTHOM, TPUOHO ).

JdemMoHcTpanuu

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

Tabauiel u cxeMmbl: «CTpOEHHE HYKApUOTHUECKON KIETKH», «CTpOEHHE KUBOTHOM
KJIeTKn», «CTpoeHHe pacTUTENbHON KieTKn», «CTpoeHre MUTOXOHAPUMWY, «Sapoy», «CtpoeHue
IIPOKAPUOTUYECKOMN KIIETKM.

OO6opy/ioBaHME: CBETOBOM MMKPOCKOI, MHKpOIpenapaTbl pPacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIPETapaTbl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopHasi padora «l3ydeHne CTpOEHUS KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckas padora «/3ydyeHue cBOMCTB KJIIETOUHON MEMOpaHbI».

JlabopaTopuas padora «VccienoBanue miasmMoian3a U ACIUIa3MOJIM3a B PACTUTENBHBIX
KJIETKax.

IIpakTnyeckas padora «/3ydyeHue NBMKEHUS IUTOILIA3MbI B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BelecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

AccuMuUIISIIMS U AUCCUMMIISLMS — IBE CTOPOHBI MeTaboiau3Ma. Tumbl oOMeHa BEIecTB:
aBTOTPOGHBIHK ®  TeTepoTpodHBIA. YdYacTue KHUCIOpoAa B  OOMEHHBIX  IpOIEcCax.
OHnepreruyeckoe oOecrieueHne kieTku: mpespamieHne AT® B oOMeHHBIX THpolieccax.
@epMeHTaTUBHBIM XapakTep peakluid KJIETOYHOro Meradonu3ma. PepMeHThl, X CTPOEHUE,
cBoiicTBa W MexaHu3M jaedctBus. Kodepmentsl. Otrianuus (pepMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  benku-akTuBaTOppl UM OEIKU-UHTMOUTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX peaKHil OT pa3InYHbIX (PaKTOPOB.

[lepBuuHbI CHHTE3 OpPraHUYECKUX BEUIECTB B KieTke. DOTOCUHTE3. AHOKCULEHHbIU U
oxcuzennvlli  pomocunmes y  baxkmepui. Ceéemocobupaiowue nueMeHmvl U  NUSMEHMbl
peaxkyuonroz2o yenmpa. Ponb xjoporuiactoB B mporuecce porocunte3a. CBeToBas U TEMHOBas
dba3zel. Pomoovixanue, Cs., C4. u CAM-munevr gpomocunmesa. IlponykTUBHOCTH (POTOCHHTE3A.
BnusiHue pa3nuyHbIx GaKkTOpoB Ha CKOPOCTh (OTOCHHTE3A. 3HAUeHHE (POTOCUHTE3A.

XemocuHTte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTpH(ULUpYrOIIHe
OakTepuu, Kene300aKkTepuu, cepoOaKTepHH, BOJOPOHbIE OakTepun. 3HaYCHHE XEMOCHHTE3A.

AmnaspobHble opranu3mbl. Buasl 6posxkenust. IIpoxyKkTsl OpokeHUs: U UX UCHOJIb30BAHUE
YEJIOBEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJOTHH W BO3OYAUTENN
001e3HEeH.

AdpoOHBIE OpPTraHW3MBbl. JTambl dHEPreTudeckoro oOmena. [1oATrOTOBUTENBHBIN ATall.
['mukonn3 — 6eCKUCIOPOAHOE pacUIeNIeHUE TIHOKO3BI.

buonoruueckoe okucieHue, Wik KJIETOUYHOE JbIxaHue. Pojib MUTOXOHIpUI B Ipolieccax
OMOJIOTYECKOTO OKHCJICHHUS. Huknnueckue peakuuu. OxucaurenpHoe
dbochopunupoBanue. Juepeusi memopannozo epaouenma npomonos. Cunmes ATD: paboma
npomonnou AT®-cunmaswi. llpenmyiiectBa a’poOHOr0 MyTH oOOMEHa BELIECTB IEpen
aHa’poOHBIM. DPPEKTUBHOCTH FHEPTETUYECKOTO OOMEHA.

JdemMoHcTpanuu

Hoptpersr: JIxk. [Ipuctimn, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A. OHrensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuupl 1 cxemsl: «POTOCHHTE3», «IDHEpreTudeckuii oOMen», «bmocuHTe3 Oerkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O60opyoBaHKE: CBETOBOM MHKPOCKON, 000pYI0BaHUE JIJIsl IPUTOTOBJIEHUS MMOCTOSHHBIX
Y BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHuasi padora «/I3yueHue KaTaJUTHUYECKONM aKTHUBHOCTH (pepMEeHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».




JlaGopaTtopnass pa6ora «/3yyeHne (QepMEHTATUBHOIO paCIICIUICHUS MNEPOKCHIA
BOZIOPO/IA B PACTUTEIIbHBIX U JKUBOTHBIX KJIETKaX)».

JlaGopaTopnas padora «CpaBHEeHHE TPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi pabora «CpaBHEHUE NPOIIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. Hacnencreennas uHgopManus U peanu3anus eé B KieTke

Peakuun matpuuHoro cuntesa. IIpyHIMI KOMIUIEMEHTAPHOCTU B PEAKIUAX MATPUYHOTO
cuHTe3a. Peanmsanusi HacnenCcTBEHHOM WHQpoOpMauuu. |eHeTWdeckuil KO, €ro CBOMCTBa.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMOBI TpaHCKPUINIIMU: KOMIUIEMEHTAPHOCTbD,
aHTUIApaLIEIbHOCTh, acCUMMETpUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpaucmsius u e€ sransl. Yuactue tpancnoptabix PHK B OmocuaTe3e Oenka. YcnoBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e Oelka.

Coepemennvie npeocmasnenuss o cmpoenuu 2enog. Opranuzalus reHoMa y IpoKapuoT u
9yKapuoT. Perymsmus akTMBHOCTH TeHOB y mpokapuor. [mmnore3a omepona (d. XKakoo,
K. Mano). Monekynsapuvie mexanusmvl dKcnpeccuu 2enog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2enos. Perynsius 0OMEHHBIX MpolieccoB B kiieTke. KieTounslii romeoctas.

Bupycsl — HeksleTouHble (DOpPMBI KU3HU M 00JIUraTtHble napasutbl. CTpoeHHE IPOCTHIX U
CIIOXKHBIX BHPYCOB, PETPOBUPYCOB, Oakrepuodaros. Kuzunennwiii yuxkn J[HK-codeparcawuux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

BupycHble 3aboieBaHusi uelOBeKa, JKUBOTHBIX, pacrenuii. CIIMA, COVID-19,
COLIMATIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

buoungopmamuxa:  unmeepayus u amanuz  6orvwux  maccusos  («bigdatay)
CMPYKMYpHLIX  Ouonocuueckux  Oauuvix. Hanomexnonocuu 6  Ouonocuu u  meouyume.
Ipoecpammupyemvie pynkyuu denxkos. Cnocobwvi 00cmasKu 1eKapcms.

JdeMoHcTpamun

[Toptpetsr: H. K. Konsuos, /1. Y. UBaHOBCKUIA.

Tabaumer  u  cxeMmsbl: «buocunTes  Oenkay, «l'eHeTuueckuit koa», «Bupyce»,
«bakTepruodarmny.

IIpakTnyeckas padora «Co3gaHne MOAEIU BUPYCa.

Tema 8. ’/KuzHeHHbI HUKJI KJICTKH

Knerounslif 1mukn, ero mepuoasl U perymsuus. MuTepdasza u muro3. OcobGeHHOCTH
IpoleccoB, nporekatromux B uHTepase. [logroroska kinetku k Aenenuto. [Ipecunrernyeckuit
(TOCTMUTOTUYECKHI), CHUHTETHUYECKUH M TMOCTCHHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOIBI
UHTEp(PA3HI.

Matpuunenii  cunres JHK — perumkamms. IlpuHnuner  permmkanmm — JIHK:
KOMIUIEMEHTApHOCTh,  IOJYKOHCEPBATUBHBI  CHHTE3, aHTHUIAPAILIENbHOCTh. MexaHu3m
perummkamuu  JIHK.  Xpomocombl. Crtpoenne xpomocoMm. Temomepbl u  Temomepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KApUOTHUIl. JIMIJIOWIHBIA M TariouJHbIA HAO0OPHI XPOMOCOM.
I"'omonornunslie XxpoMocoMmsl. 110710BbIE XPOMOCOMBI.

Jlenenue xinetku — MuTo3. CTaiuu MHUTO3a U MPOUCXOISAIINE B HUX IMpouecchl. THmb
muTo3a. Kaprnokunes u nurokunes. bruongornueckoe 3Ha4eHUE MUTO3A.

Perynsmus mMutoTHUeckoro mukia KieTkd. [Iporpammupyemasi kjieToyHas rudenp —
arornTo3.

Krnerounoe a1po, XxpoMocombl, pyHKIIMOHATbHAsI TeHOMUKA. Mexanuzmbl nponughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuvecxkue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JdemMoHcTpanuu

Tabmuibl u cxembl: «KW3HEHHBIM UK KICTKW», «MuT03», «CTPOCHHE XPOMOCOM,
«Pemmukanmsa JJHK».

O6opyoBaHKe: CBETOBOM MHMKPOCKOIN, MUKpompenaparbl: «MuTo3 B KieTKaxX KOpelIka

JTyKay.




JlabopaTopHas padora «/3ydeHre XpOMOCOM Ha FOTOBBIX MUKPOIIPEIIapaTaxy.

JlabopaTopuasi pa6ora «Habnmionenue MuTo3a B KJIETKaxX KOHUMKA KOpeIlka Jyka (Ha
TFOTOBBIX MUKpOIIpEnaparax)».

Tema 9. Ctpoenue n GQyHKIUM OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3MoB.  OJHOKJIETOYHBIC, KOJOHHUAIIBHBIE,
MHOTOKJIETOYHbBIE OPTaHU3MBI.

OCOOCHHOCTH CTPOCHHUSA U KUIHEACATEIILHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OAHOKJIETOUHbIE IPUObI, OTHOKJIETOYHbIE BOJOPOCIH, Apyrue npoTucTel. KojgoHnuansHsle
OpraHU3MBI.

B3aumocBs3p yacTell MHOTOKJIETOYHOIO Opranu3ma. TKaHu, OpraHbl U CUCTEMbI OPT'aHOB.
Opranusm Kak enuHoe neinoe. 'omeocras.

Txanu pacrenuil. Tumel pacTUTENbHBIX TKaHEeH: oOpa3oBarenbHas, MOKPOBHa,
IPOBOJIAIIAs, OCHOBHAsA, MexaHWdeckas. OCOOEHHOCTH CTPOEHUSs, (PYHKIUH M paCIONOKEHUS
TKaHEW B OpraHax pacTeHUH.

TkaHu IKMBOTHBIX U 4ejoBeKa. THWIbI JKUBOTHBIX TKaHEH: HSNMUTEIUANIbHAs,
COEJMHUTENIbHAS, MbllleyHas, HepBHass. OCOOEHHOCTH CTPOeHUs, QYHKLUHUH U PacloOKEHHs
TKaHE! B OpraHax KUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble M T'€HEpaTUBHBIE OpraHbl pacTeHUil. OpraHbl U CHUCTEMBbI
OpraHOB )KMBOTHBIX U 4esloBeKa. DyHKIIMY OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pacreHnil. Ckenersl OIHOKJIETOYHBIX U
MHOTOKJIETOYHbIX KUBOTHBIX. HapyxHblil 1 BHyTpeHHU# ckener. CTpOoeHHE U TUIIbI COETUHEHUS
KOCTEM.

JIBrkeHue OpraHu3MoB. JIBMDKEHHE OJHOKJIETOYHBIX OPraHu3MOB: amEOOUIHOE,
KI'YTUKOBOE, DPECHHYHOE. JIBM)KEHHME MHOIOKJIETOYHBIX PACTEHUI: TPONM3MBlI W HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX KHUBOTHBIX M UelOBeKa: MblleuHas cucrema. Pednekc. CkeneTHbie
MBILIIBI U UX padoTa.

[Intanue opranu3mMos. llornomenne BOJbI, YIJIEKUCIOrO ra3a U MAHEPAJIbHBIX BEIECTB
pacreHusAMH. IluTaHue >XUBOTHBIX. BHYTPUIIOIIOCTHOE M BHYTPHUKIIETOUYHOE IHIIEBAapEHHUE.
[TuTanne MO3BOHOYHBIX KUBOTHBIX. OTHENbl MUIIEBapUTENbHOrO Tpakrta. [luieBapurenbHbIe
xeinessl. [InmeBapuTenpHas cucTeMa 4esloBexa.

Jpixanue opraHusmoB. Jlpixanue pacteHuil. Jlpixanue >kuBOTHBIX. uddy3us razos
yepe3 MOBEpXHOCTh KieTku. KokHoe ppixaHue. JlpixarenbHas mnoBepxHocTh. JKabGepHoe u
n€royHoe JbixaHue. J[pIxaHue TO3BOHOYHBIX JKMBOTHBIX U 4YEJOBEKa. OBOJIOLHMOHHOE
YCIIO)KHEHNE CTPOEHUs JETKMX IO3BOHOYHBIX JXUBOTHBIX. J[pIXaTelbHas cucTeMa 4YellOBEKa.
MexaHu3M BEHTWIALNY JIETKUX Y OTHUI] U MJIeKonuTaromux. Perynsanus npixanus. JlpIxareabHbie
00BEMBI.

TpancnopT BemecTB y OpraHu3MoB. TpaHCHIOpPTHBIE CHCTEMBI pacTeHud. TpaHcropt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MO3BOHOYHBIX KHMBOTHBIX M uenoBeka. Cepjie, KpPOBEHOCHBIE cCOCYIbl M KpoBb. Kpyru
KpPOBOOOpAIIIEHUsI.  DBOJIIOLMOHHBIE  YCIOXHEHHUS  CTPOCHHMS  KPOBEHOCHOH  CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Boigenenne y opraHusMoB. Breinenenue y pacteHuil. BblieneHue y KHUBOTHBIX.
Cokpatutenbupie Bakyonu. Opranbl BblieneHus. PuibTpanus, cekpeuuss U oOpaTHOe
BCachIBaHME KaK MEXaHMU3MbI pa0OThl OPraHoB BblAeTIeHHS. CB3b MOJOCTH Tea C KPOBEHOCHOU
Y BBIICTUTEIBHON CUCTEMaMU. BpineneHne y MO3BOHOYHBIX XKMBOTHBIX M 4esloBeka. Iloukwm.
Crpoenue u pyHKIHMOHUpOBaHHE HeppoHa. OOpa3zoBaHNE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MOB. 3allMTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LIMCTBI MPOCTEUIINX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHuil. Kytukyna. CpencrBa nacCUBHOM U
XAMHYECKOMN 3a1IuThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpoBBI M MX npou3BOAHBIE. 3alura
opranu3smMa oOT Oone3Heil. MMmmyHHas cucrema denoBeka. KileTouHbIf M TyMOpalbHbIN
UMMYHHUTET. BpoxIEHHBIN 1 proOpeTEHHBIN ciennpuyeckuii UMMyHHUTET. Teopus KIOHaIbHO-




cesiektuBHOro uMMmynurera (I1. Opnux, ®. M. bepuer, C. Tonerasa). BocranurenbHble OTBETHI
Oopranu3MoB. Poisib BpOKIEHHOrO0 IMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00J1€BaHUH.

Paznpaxxumocts W perymsiuus y OpraHu3MoB. Pa3pa)kuMoCTb y OJIHOKJIETOYHBIX
opranu3mMoB. Takcuchl. Pa3napaxumocTs M perymsinus y pacreHuil. PocTroBele BemiecTBa M HX
3HauCHUE.

HepBHas cucrema u peduiekTopHas peryisiius y *UBOTHbIX. HepBHas cucrema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBl y KHUBOTHBIX. OTxeibl
TOJIOBHOTO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Pediiekc u pednexropHas ayra. bezycinoBHble u
YCIIOBHBIC PEQIICKCHI.

I'ymopanbHas perynsuus M SHIOKPHHHAs CHCTEMa JXMBOTHBIX M 4enoBeka. JKenessl
SHJOKPUHHOM CHUCTEMBI M HMX TIOPMOHBI. JleiicTBUE TOpMOHOB. B3auMOCBS3b HEPBHOW H
9H/IOKPUHHOMN cucteM. ['unoranamo-runodusapHas cuctema.

JdemMoHcTpanuu

Hoptper: U. I1. [1aBnos.

Tabnauiel 1 cxembl: «OIHOKIETOUHbIE BOJAOpPOCIN», «MHOTOKJIETOUYHBIE BOJOPOCIN»,
«bakrepun», «lIpocrerimme», «OpraHbl LBETKOBBIX pacTeHuil», «CHUCTEMBI OpraHOB
IIO3BOHOYHBIX JKMBOTHBIX», «BHYTpEHHeEe CTpOCHHE HACEKOMBIX», «TKaHM pacTeHHi,
«Kopuesble cuctembl», «CrtpoeHue ctebns», «CTpoeHHe IJHUCTOBOM MNIacTUHKW», «TKaHU
KUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cuctema», «KpoBeHOCHas cuctemay,
«/pixaTenbHasg  cucreMa», «HepBHas cucrema», «Koxa», «MbplleyHas cucTemar,
«BpiaenurenbHas cucremMa», «JHJIOKpUHHAs cucteMay, «CTpoeHue Mplb», «MMMyHUTETY,
«KumeunononoctHele», «CxeMa NUTaHUs pacTeHUN», «KpoBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue rusips», «CTpoeHue miaHapun», «BHyTpeHHee CTpOeHHE A0XKIAEBOIO
yepBsi», «HepBHas cucrema pni6», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBuast cuctrema nrtuny, «HepBHass cuctema MIIEKONMTAIOIIUX,
«HepsHas cucrema uenoBekay, «Peduaexcy.

O60opynoBaHKE: CBETOBOM MUKPOCKOIN, MUKPONpENnaparbl OJAHOKIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOXKHX, JKUBbBIE
AK3EMILISAPbl KOMHATHBIX PACTEHUM, repOapiu pacTeHUI pa3HbIX OT/AEJIOB, BIAXKHBIE MpenapaThbl
KUBOTHBIX, CKEJICThI T0O3BOHOUYHBIX, KOJUIEKIIUN OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opysoBaHuE NS JIEMOHCTpAlMd [OYBEHHOIO U BO3AYIIHOTO THMTAaHUS PACTEHUH,
pacuienyieHus Kpaxmaia M OelkoB 1ojJ JeiictBueM (epMeHTOB, OOOpyZOBaHUE IS
JIEMOHCTpALIMK OIBITOB MO0 U3MEPEHUIO KU3ZHEHHOM EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHbIX
JBUKEHHM, MOJIETN T'OJIOBHOTO MO3Ta Pa3JINYHbIX KUBOTHBIX.

JlabopaTopnasi pa6ora «/3yueHue TkaHel pacTeHU».

JlabopaTopHas padora «/3ydeHne TKaHEN )KUBOTHBIX».

JlaGopaTopHas padora «/3ydeHHe OpraHoB IBETKOBOTO PACTEHUS».

Tema 10. PazMHOKeHHe M Pa3BUTHE OPTaHU3MOB

@®opMbl pa3MHOXKEHHUSI OpraHU3MOB: Oecroyioe (BKJIIOYash BEre€TaTUBHOE) U IOJIOBOE.
Bunpl 6ecrionoro pa3sMHOXKEHUS: TOYKOBAHUE, CHOPYIISILINA, PparMeHTalHsl, KIOHUPOBaHHE.

[TonoBoe pazmuHoxkenue. llonoBbie KieTkH, wWiauM rameTbl. Meio3. Craauu wmenosa.
IToBenenne xpomocoMm B Meiio3e. KpoccnHrosep. buonorndeckuil cMbIci Mel03a U I1OJIOBOTO
npouecca. Melo3 U ero MecTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimieBoe  paszpurue. I'ameroreHe3 y JKMBOTHBIX. IloyoBele  JKE€JE3BI.
OO0pa3oBanre W pa3BHUTHE TMOJIOBBIX KieTOK. CriepmaToreHe3 m ooreHe3. CTpoeHHE TOJOBBIX
KJIETOK.

OmogoTBOpeHHE M SMOpPHUOHAIBHOE pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS:
Hapy»xHoe, BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOpPHOIIOTHs — HayKa O pa3BUTHH
opranu3MoB. Mopgoeenes — 00Ha u3 2naguwvix npodiem smopuonocuu. Konyenyus mopghozernos
u modenu mopgpozenesa. Cranguu sMOpuoreHe3a KUBOTHBIX (Ha MpUMepe JIAryuiku). Jpobnenue.
Tunsl apoOnenus. [Jemepmunuposannoe u HedepmunuposanHoe opobnenue. bnacmyna, munoi




onacmyn. OCOOEHHOCTH IPOOJICHUST MIICKOMHUTAIOIMINX. 3apOJBIIIEBLIC JIUCTKH (TaCTPYJISIIHS).
3akjialka OpraHoB W TKaHEHW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMHOEe BIMSHHE 4YacTel
pasBUBAIOIIETOCS 3apofblia (3MOpHOHaNbHAs HMHIYKIMA). 3akiajJka IJIaHa CTPOCHHSA
JKUBOTHOI'O KaK pe3yJbTaT HEpPapXMYECKUX B3aUMOJCHCTBUM TIeHOB. BiusHune Ha
SMOPHOHAIEHOE PA3BUTHE PA3TMYHBIX (PAKTOPOB OKPYKAIOLIEH CPEIbL.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbHblii nepuoa. Ilpsmoe u Hempsmoe
pasButHe. Pa3Butue ¢ meramopdo3oM Yy OEClO3BOHOYHBIX W ITO3BOHOYHBIX IKHBOTHBIX.
bronoruueckoe 3HaueHUE MPSMOrO U HENPSMOIO Pa3BUTHUSA, UX PACIPOCTPAHEHHUE B IIPUPOJE.
Tunsl pocta >XKUBOTHBIX. DaKTOpbl perysiiMM pocTa >KUBOTHBIX M uenoBeka. Craguu
NOCTAMOPHOHAIBHOTO Pa3BUTHS y KUBOTHBIX M yesoBeka. Ilepnonbl OHTOreHesza 4esaoBeKa.
Crapenue U cMepTh Kak OMOJIOrMUECKHUE TPOLECCHI.

PasmHoxeHue u pasButue pacreHuid. ['amerodur u crmopodur. Meiio3 B KH3HEHHOM
nukie pacrenuid. OOpazoBaHue CIOp B Tpolecce Meio3a. ['ameToreHe3 y pacTeHUH.
OmnonoTBOpeHHE M pa3BUTHUE PACTUTEIBHBIX OPraHu3MoOB. JIBOMHOE OILUIONOTBOPEHUE Y
LIBETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3MBl PeryJIsLUU OHTOT€HE3a Y PACTEHUM U dKUBOTHBIX.

JdemMoHcTpanuu

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

Tabmuuer u cxembl: «BeretaTuBHOE pa3MHOKEHHE», « TUIBI OECTIONOro pa3MHOKEHHS,
«Pa3MHOXEHHE XJIaMHIOMOHaAbD», «Pa3MHOXkeHHE »HBIIIEHB», «Pa3MHOXEHHE TUApHDY,
«Meitoz», «Xpomocombl», «[amerorenesy», «CTpoeHHE SMICKICTKA U CIIEPMATO30UIaN,
«OCHOBHBIE CTaiuM OHTOreHe3a», «lIpsamoe u Hempsimoe pas3ButHe», «Pa3BuTHE MaiCKOro
Kyka», «Paszsutne capaHum», «Pa3Butre JIArymku», «/IBoMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX
pacteHui», «CTpoeHHE CeMSH OIHOAOJIBHBIX M JIBYAOJIBbHBIX pacTeHUN», «KU3HEHHBIM LIHKII
MOPCKOM  KammycTbl», <OKM3HEHHBIM LHMKI MXa», <OKU3HEHHBIM LMK MarnopOTHUKAY,
«OKW3HEHHBIN LUK COCHBI».

O60opyaoBaHKE: CBETOBOM MHUKPOCKOII, MHUKpOIpenaparbl AWLIEKIIETOK u
CIIEPMAaTO30M10B, MOJEND « LMK pa3BUTHS JIATYIIKN.

JlabopaTtopnasi padora «/I3ydeHHe CTpOCHHMS IIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax».

IIpakTuyeckasi padora «BplsiBIeHNE NPU3HAKOB CXOJCTBA 3apOJBIINIEH ITO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopnasi pabota «CTpoeHrEe OpraHOB Pa3MHOKEHUS BBICILIUX PACTCHUI».

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH M H3MEHYHMBOCTH OPraHU3MOB

Hctopusi craHOBIEeHHST W pa3BUTHUA TEHETHMKM Kak Hayku. PabGotel I'. Mennens,
I'. ne ®puza, T. Moprana. Ponb oTedecTBeHHBIX YUYEHBIX B Pa3BUTUM TeHeTWKH. Pabotsr H.
K. Konbsiosa, H. U. BaBunoga, A. H. benozepckoro, I'. JI. Kapneuenko, 10. A. ®unmunuenxo, H.
B. Tumodeera-Pecosckoro.

OCHOBHbIE T€HETUYECKUE MOHATUS U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJIJIEJIbHBIE
TEHbl, AJbTEPHATUBHBIE INPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3HIOTA,
reTepo3uroTa, 4Mcras JWHUSA, THOpuAbl, TeHOTuN, (eHoTun. OCHOBHBIE METOAbl T€HETUKHU:
rUOPHIONOTHYECKUH, IUTOIOTMYECKHH, MOJIEKYIISIPHO-TeHETUYECKUH.

JdemMoHcTpauuu

Hoptpetsr: I'. Mengens, 1. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBunos, A.
H. benosepckuit, I'. /[. Kapnieuenko, 0. A. ®unumuenko, H. B. Tumodeer-Pecorckmii.

Tabnuiel u cxembl: «MeTobl TeHETUKI», «CXEeMbI CKPEILIUBAHUS.

JlabopaTopnasi pa6ora «/{po3oduia kak 00bEKT FreHETHUYECKUX MCCIEA0BAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKOH €IUHO0Opa3us
ruOpusioB mepBoro nokojeHus. [IpaBuno nomuHupoBaHus. Bropoii 3akoH MeHaens — 3aKoH
paciieruieHus Ipu3HakoB. LluTonoruueckne 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. ['umnoresa
YHCTOTHI FaMeET.




AHanuzupyroliee  ckpemuBaHue.  IIpomMexyTouHBId ~ XapakTep  HaclI€JOBAHMUS.
Pacmiennienne npu3HaKkoB MIPY HEMIOJIHOM TOMUHUPOBaHUU.

JurubpunHoe ckpemuBaHue. Tperuid 3akoH MeHaenss — 3aKOH HE3aBUCUMOIO
HacJIeI0BaHMsl TPU3HAKOB. [{UToI0rnyeckne OCHOBBI TUTHOPUIHOTO CKPEIIUBaHUS.

CueruienHoe  HacnenoBanue  mpu3HakoB. Paborer  T. Mopranma.  CueruieHHOe
HACJICJOBAHWE TIE€HOB, HApPYyLIEHUE CLEIUICHUS MeEXAy TIeHaMu. XpOMOCOMHAas Teopus
HaCJIEICTBEHHOCTH.

I'enernka nosa. XpoMOCOMHBIM MEXAaHHM3M OIPEIENICHUS 10J1Ia. AYTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBli M TreTeporaMeTHbI MoJ. ['eHeTudeckas CTPYKTypa IIOJOBBIX
xpomocoM. Hacnenosanne npu3HaKoB, CHEIVIEHHBIX € IIOJIOM.

I'enotun kak nenoctHas cucrema. [lnmedoTponus — MHOXKECTBEHHOE ACUCTBUE IEHa.
MHoxecTBeHHBIM ayulenu3M. B3aumoneicTBue HeauleabHBIX I'€HOB. KOMIIIEMEHTapHOCTS.
Onucras. [Tonumepus.

I'eneTnyeckuil KOHTPOJIb DPA3BUTUS DPACTEHUM, JKUBOTHBIX M YEJIOBEKAa, a TaKkKe
(U3MNOTOTHYECKUX TPOIECCOB, TIOBEACHWS W KOTHUTHBHBIX (QyHKUMH. [eHermueckue
MEXaHU3Mbl CUMOMOI€HEe3a, MEXaHU3Mbl B3aUMOACHUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHuecKre acreKTbl KOHTPOJIS U U3MEHEHUs HacjeICTBEHHON nH(popMaluu B
IIOKOJICHUSIX KJIIETOK U OPraHU3MOB.

JdemMoHcTpauuu

Iloprpetst: I'. Menaens, T. Mopras.

Tabnuiet u cxemsbl: «IlepBrlii 1 Bropoil 3akoHsl Menaens», «Tpetuil 3akoH Mennens»,
«AHanu3upymrllee ckpeuuBanue», «Henonanoe nomuHupoBanuey, « CLEIIIEHHOE HAcIel0BaHUE
NPU3HAKOB y Apo3oduisy, «I'enernka nonay, «Kapuorumn yenosekay, «Kapuotun apo30puisn»,
«Kapuotun nruns», «MHOKECTBEHHBIN auienn3M», «B3anMozaeicTBue reHoB».

OO6opynoBanue: MOJEINb Ui JEMOHCTPAIMK 3aKOHOB €IUHO00pa3usi THOPHIOB TIEPBOTO
IIOKOJICHUSI U PAacCIUEIUICHUs] IPU3HAKOB, MOJENb I JEMOHCTpAallMM 3aKOHa HE3aBHUCHMOIO
HaCJIEJOBaHMs IPU3HAKOB, MOJIENb Ul IEMOHCTPALlUU CLEIJIEHHOIO HACJIel0BaHUS IPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpompemnapar: «Jpo3opunar.

IpakTunyeckas padora «3yueHue pe3yabTaTOB MOHOTHOPHUIIHOTO CKPEIIMBAHUS Y
TIPO30(UITBD».

IIpakTuyeckas padora «/3ydyeHune pe3yapbTaTOB JIUTHMOPUIHOTO CKPELIMBAHUSA Yy
TIPO30(GUITBD».

Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHotuna u cpeabl npu GopMmupoBaHuM (eHoruna. M3MeHYMBOCTH
npusHakoB. KauecTBeHHble W KOJWYECTBEHHbIE TNpPU3HAKU. Buapl  HM3MEHUYMBOCTH:
HEHACJICJICTBEHHAs] U HACJIEICTBEHHAsI.

MonudukanonHas u3sMeH4nBOCTh. Poib cpenbl B (hopMHUpOoBaHMM MOAU(DUKAIIMOHHOM
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuauuvoHHBIM psj M BapuUallMOHHAs KpuBas
(B. HUoranucen). CpoiicTBa MO (PUKAIIMOHHON U3MEHYHNBOCTH.

I'enoTunuueckass u3MeHUYNBOCTh. CBONCTBA TE€HOTHIIMUYECKONM HW3MEHYMBOCTH. Bumsl
FeHOTUITNYECKOW N3MEHYUBOCTU: KOMOMHATHBHAS, MyTallHOHHAS.

KomOunaTuBHas n3MeHYMBOCTh. Mei03 U MOJI0BOM Mpolecc — OCHOBa KOMOMHATUBHOM
M3MEHYUBOCTU. Posib KOMOMHATUBHOM U3MEHUYUBOCTH B CO3JaHUM I€HETHUYECKOI0 pa3Ho00pa3us
B IIpEJIENax OJJHOTO BU/A.

MyTannoHHass W3MEHYMBOCTb. BuUIbl MyTaluil: TeHHbIE, XPOMOCOMHbBIE, T'€HOMHBIE.
CnoHTaHHBIE W UWHAYLUPOBAaHHbIE MyTalMM. SnepHple M LUTOMIA3MAaTUYECKHE MYTalUH.
Comarnueckre W MOJOBble MyTanuH. [IpHuMHBI BO3HUKHOBEHMS MyTalnMil. MyrareHsl U WX
BJIMSHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAlIMOHHOTO IpoIiecca. 3aKOH FOMOJOTHYECKHX
psaoB B HacienctBeHHoW wusMmeHunBocTd (H.M. BaBwiioB). BhesnepHas HM3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onuzenemuxa u 3NUSEHOMUKA, PONb INUSEHEMUYECKUX (PaKmopos 6 HACIe008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.




JdemMoHcTpanuu

[optpetst: I'. ne ®pus, B. Noranucen, H. 1. BaBuios.

Tabmuiel 1 cxembl: «Buapl W3MEHUUBOCTHY, «MoOAU(PUKAIIMOHHAS HM3MEHUHUBOCTHY,
«KomOuHaTuBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OminogorBopenue»,  «l'‘eHeTnyeckue
3a00JieBaHUs YelloBeKa», «Buapl MyTanuii».

O6opynoBaHue: )KUBble W repOapHble 3K3eMIUISIPbl KOMHATHBIX PACTEHHM, PUCYHKH
(ororpadun) )KUBOTHBIX C PA3TMYHBIMHA BUJAMU H3MEHYUBOCTH.

JlabopaTopuasi  pa6ora «lccienoBanre = 3aKOHOMEPHOCTEH  MOAUDUKAIIMOHHOM
n3MeH4uBOCTH. [locTpoeHre BapHallMOHHOIO psijia U BApUALIMOHHON KPUBOI.

IIpakTnyeckas padora «Myrtanuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eneTuka 4esoBeka

Kapuorun uenoBexka. MexayHapolHas nporpamMma HCCIEIOBaHHS T'€HOMa 4YeJIOBEKa.
MeTobl U3YYCHUS TEHETUKH YEJIOBEKA: T€HEAIOTHUECKUM, ONMM3HEIOBBIN, [MTOTCHETHICCKHIA,
NONYJISALUOHHO-CTaTUCTUYECKUH, MOJIEKYIsIpHO-reHeTnYeckuii. COBpPEMEHHOE OIpe/esieHue
TE€HOTHIIA: TIOJJHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHuCIIe ¢ momoibto ITI[P-
ananuza. HacnencrBennsie 3a00eBanus yesnoBeka. [ eHHbIE 1 XpOMOCOMHBIE OOJIE3HU YeIIOBEKa.
Bone3nn ¢ HacneACTBEHHON MPEAPACIONOKEHHOCThI0. 3HAYEHHWE MEAUIIMHCKONW T'E€HETUKH B
NPEIOTBPALICHUN M JICUCHUU TeHETHMUECKUX 3a00JieBaHUN YenoBeKa. MeIuKOo-TeHEeTHYeCcKOoe
KOHCYJbTHUpoBaHue. CTBOJIOBbIE KIETKH. [IOHATHE «TEHETUUECKOTO Ipy3a». DTUUECKUE aCIIEKThI
UCCJIEIOBAaHHM B 00JIACTH pEeAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

I'enernyeckue GakTOpbl MOBBINICHHOW YYBCTBUTEIBHOCTH YEIOBEKA K (PH3UICCKOMY U
XUMUYECKOMY 3arpsA3HEHUI0 OKpYyKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YeJI0BEKa K ITaTOJIOTUSM.

JdeMoHcTpamun

Tabauibl u cxemsbl: «Kapuorun yenoBeka», «MeToabl U3y4EHUs T'€HETUKH YEJIOBEKay,
«["eneTnueckue 3a00I€BaHUS YEITOBEKAY.

IIpakTuyeckas padora «CocraBiieHUE U aHAJIU3 POAOCIOBHOM.

Tema 15. Cenrekuusi OpraHuzMoB

JloMecTukanus | celeKuus. 3apoKIEHHE CeNeKIMH M JoMecTHKauuu. Yuenue H.
W. BaBunoBa o lleHTpax NpOUCXOXKIEHUS M MHOrooOpasusi KyJIbTypHBIX pacTeHuid. Poinb
CEJIEKIIMM B CO3JaHMM COPTOB PacTeHUW M Mopoj] KUBOTHbIX. CopT, mopoja, mTaMM. 3aKOH
TOMOJIOTUYECKHUX PAJIOB B HaciencTBeHHOW u3MeHunBoctd H. WM. BaBunosa, ero 3HaueHue st
CEJIEKIIMOHHOM paboTHI.

Metoabl  cenekUMOHHOM  paboTbl.  McKkyccTBeHHBIH ~ OTOOp:  MaccoBbli U
WHIUBUIYAJIbHBIA. JTalbl KOMOWHAIIMOHHOW CeNeKIuu. VcrbiTaHue mnpousBoauTeNe 1o
noToMcTBy. OTOOp MO TEHOTUIy C TOMOIIBIO OIEHKH (EHOTUIA MOTOMCTBA U OTOOp IO
reHoTuny ¢ nomousko ananusa JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CeNeKIHOHHOW paboThl. PaguanuoHHbli U
XUMHUYECKUM MyTareHe3 KakKk MCTOYHUK MyTalluid y KYJIBTYpHBIX (OpPM OpPraHU3MOB.
Hcnonp30BaHWe TEHOMHOTO PENAKTUPOBaHHUS H MeTOoAoB pekomMOuHaHTHbIX JIHK mus
MOJIy4EHUS UCXOTHOTO MaTepHralIa Jisl CEJIEKIUN.

[Tonydyenne mnomumonaoB. BHyTpuBHOoBas ruOpuamn3anus. bBIN3KOpPOICTBEHHOE
CKpelyBaHue, Wik UHOpuauHr. HepoacTBeHHoe ckpemuBaHue, Wik ayToOpuauHr. I'erepos3uc u
ero mnpuuuHbL. Vcmonp3oBaHwe rerepo3uca B ceneknuu. OtraganéHHas TUOpUIU3aAIUAL.
[Ipeononenue Oecruiogusi MEXBHAOBBIX T'MOpUAOB. JIOCTMXKEHMSI CENEKLUHUU pacTeHUd u
KUBOTHBIX. «3€1EHAs PeOIOYULY.

CoxpaHeHHE M U3YyYEHHE T'€HETHYECKHX PECYPCOB KYJIbTYPHBIX PACTCHHH U WX IUKHUX
poaudeii sl CO3aHUs HOBBIX COPTOB U THOPHUIIOB CENbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YEAX YIYYUEHUS CYUeCMBYIOWUX U CO30aHUS HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOM YUcie ¢ NPUMEHEHUEeM COBPEMEHHBIX MemOo008 HAYUHbIX UCCIe008aHUL, NepedosblX uoell u
NePCneKmueHbIX MEXHOI02UIL.




JdemMoHcTpanuu

[Moptpetsl: H. W. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II. JIykpsinenko, b.
JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuuel u cxemsl: «L{eHTpbI IPOUCXOXKICHUS U MHOI000pa3Hs KyJIbTypHBIX paCTEHUI»,
«3aKOH TOMOJIOTMYECKHX pSAJOB B HACJIEACTBEHHOW H3MEHYMBOCTH», «METOIbl CEIEeKIUN»,
«OtnanéuHas rubpuauzanus», «Myrtareses».

JlabopaTopHas padora «/3ydeHHe cOpPTOB KyJbTYPHBIX PACTEHUHN U IOPOJ JOMAIIHHUX
KUBOTHBIX).

JlabGopaTopHas padora «/3ydeHne METOOB CEJIEKLIUU PACTCHUI.

IIpakTuyeckasi padora «lIpuBuBKa pacTeHUII».

Ikckypenst «KOCHOBHBIE METOJbl U JIOCTHKEHUS CEIEKLMU PACTEHUM M JKUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATEIbHbIN y4acTOK, B TEIJIMYHOE
XO03SICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. buoTexXHOJI0TUsI U CHHTETHYECKast OMOJIOTHA

OOBbeKThI, HCNOIb3yeMble B OMOTEXHOJOIMM, — KJIETOYHbIE M TKaHEBbIE KYJIBTYpHI,
MHUKPOOPIaHU3MBbl, HX XapaKTepUCTHKA. TpaauliMoHHas OWOTEXHOJIOTUs: XJeOomeueHue,
MOJTy4eHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAETHE. Mukpoouomorndeckuii cuate3. OOBEKTHI
MHUKpOOHOIOrnYeckux TexHonoruit. [IponsBoacTBo Gesika, aMMHOKUCIIOT U BUTAMUHOB.

CozaHue TEXHOJOTMM W HMHCTPYMEHTOB  LIEJICHANIPABICHHOIO M3MEHEHMS WU
KOHCTPYMPOBAHHUSI T€EHOMOB C LIEJIbIO NTOJIYYE€HUsl OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAILUX
HE BCTpEYaroIuecs B IPUPoaAe OMOCUHTETUYECKUE ITYTH.

Knerounas unxeHepuss. MeTonbl KyiabTypbl KJIETOK U TKaHEH PACTEHUN U JKUBOTHBIX.
Kpunobanku. Comarnueckasi THOpUIM3alUs U COMAaTHYECKHi sMOpuorenes. lcmonp3oBanue
ralIOuIoB B CEIIEKIMHU pacTeHUi. [lonyuenue MOHOKNIOHANbHbIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NOAUKIOHATbHBIX anmumen 6 meouyure. VICKycCTBEHHOE OIJIOJOTBOPEHHE.
PexkoHCcTpyKIns AWLIEKJIETOK W KIOHMPOBAaHME JKUBOTHBIX. MeTox TpaHCIUIAHTALUU SOEp
KIETOK. Texnonocuu 0300po6neHus, KylbmMusUposanus U MUKPOKIOHANbHO20 DPA3MHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAas U T€HHasl UHXKeHepUsl. FICKyCCTBEHHBIN CUHTE3 I'eHa U KOHCTPYMPOBAHHE
pexoMmOuHanTHBIX JITHK. Co3z0anue mpanceennvix opeanusmos. JIocTUkKeHUS U TEPCIEKTUBBI
XPOMOCOMHOM W TEHHOM HWHXEHEpUU. OKOJIOTHUYECKHME M JSTHYECKHE Npo0JieMbl TIe€HHOU
WHXCHEPUH.

Meauuunckue  O6uorexHonoruu. IlocrreHomuas nudpoBas  menuuuHa.  [I1IP-
JIMarHOoCTUKa. MeTaboJIOMHBIM aHanu3, TeHOLEHTPUUYECKUM aHalu3 MpoTeoMa 4YeJoBeKa JUis
OLICHKHU COCTOSIHMSI €T0 370pOBbsl. Vcronb3oBaHNe CTBOIOBBIX KJIETOK. TapreTHas tepanus paka.
3D-6uonnxeHepust A pa3paboOTKU (YyHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH,
CO3/aHMSI KOMIUIEKCHBIX TKaHEW COYETaHMEM TEXHOJIOTMH TpEXMEPHOro OWONPUHTUHIA U
ckaddonauHra Ui pelieHns 3a1a4 epCOHATN3UPOBAHHONW METUIIUHBI.

CozaHne BEKTOPHBIX BAKIMH C II€JIbI0 00ecredyeHruss KOMOMHMPOBAHHOM 3aIUTHI OT
B030yauteneit OPBU, ycraHoBieHHe MOJIEKYJISpPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
CoJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00I€BaHUS YEJIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabmuiel  u  cxemsbl: «lcnonp30BaHne  MUKPOOPTraHU3MOB B IPOMBILIUIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepusn», «I'eHHas HHKEHEPUsI».

JlabopaTopnasi pa6ora «/3yueHne 00beKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «lloayuyeHne MOJTOYHOKHUCIBIX IPOAYKTOBY.

Ikckypenus «broTtexHonorus — BakHeWIas MPOM3BOAMTENIbHAS CHUJIAa COBPEMEHHOCTH
(Ha OMOTEXHOJOTHYECKOE MPOU3BOACTBO).

11 KJIACC

Tema 1. 3apokaenue u pa3BUTHE 3BOJIONHOHHBIX NPeACTABJICHUNA B 0M0JI0THH

OpomtormonHas teopust Y. JlapBuna. Ilpennochbuiku BO3HMKHOBEHMSI JIapBUHU3MA.
Ku3np u HayuHas nedarenpHocTh Y. JlapBuHa.




JBuwxymue cwibl dBoyonMM  BuAoB 1o Y. JlapBuHy (BbICOKass WHTEHCHUBHOCTH
pPa3MHOXKEHHS OpraHU3MOB, HAaclEACTBEHHAass HM3MEHYMBOCTh, OOphOa 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunteTndeckoii Teopun dBomonuu (CTD). HelitpansHas Teopus
sBostolMyd. COBpEMEHHasi 3BOJIOLMOHHAS OMOJOrMs. 3HAuE€HUE DBOJIIOLUOHHON Teopuu B
(bopMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdemMoHcTpanuu

[Moptpetsl: Apucrorens, K. Jlunnei, XK. b.Jlamapk, 3. XK. Cenr-Unep, XK. KioBbe,
Y. Japsun, C. C. YerBepukos, . U. Imansraysen, Jxx. Xonnein, . K. benses.

Tabmunbl u cxembl: «Cucrema xuBod npupozsl (o K. JIuaner)», «JlecTHuma KuBbIX
cymectB (mo Jlamapky)», «MexaHusm (OpMUPOBaHHS MTPUCHOCOONICHUH Yy pacTeHHd u
)KUBOTHBIX (o Jlamapky)», «Kapta-cxema mapmpyrta nyremectBust Y. Jlapsuna», «Haxomku
Y. Mapuna», «Popmbl 00psObI 3a cymiectBoBaHue», «llopoasl romy6Geit», «MuHoroobOpasue
KYJIbTYpHBIX (popM KamycTel», «[lopoabl foMaIIHUX KUBOTHBIX», «CxemMa 00pa3oBaHUs HOBBIX
BugoB (mo Y. [lapBuny)», «Cxema COOTHOLIEHHUS IBMKYIIMX CHJ 3BONIOLUN», «OCHOBHbBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUU IBOITIOLIUNY.

Tema 2. MukposBosonus 4 eé pe3yjbTaThl

[lonynauus kak 3JeMeHTapHas eauHuna 3Boouud. COBpPEMEHHBIE METO/bl OLEHKHU
TeHETUYECKOT0 Pa3Ho00pas3us v CTPYKTYpPHI MONyJsiiuid. Mi3mMenenne reHooH 1a MONyIsuy Kak
3JIEMEHTApHOE HBOJIIOIIMOHHOE SIBJICHHE. 3aKOH TI'€HETHYeCKOro paBHoBecus Jlx. Xapau,
B. BaiinGepra.

DOnemeHTapHble (aKTOpPbl (ABIKYIIME CHIIBI) 9SBOJIONMU. MyTallMOHHBINA Mpolecc.
KomOunatuBHass m3MeHUMBOCTh. Jlpeli TeHOB — cilydaiiHble HEHANpPABICHHBIE W3MEHEHHS
YacTOT aiene B momymsauusax. DQPdexT ocHoBarens. Dphgexm OymviiouHO20 2opabluKa.
CHuoicenue eenemuuecko2o pazHoobpaszus. npudunsl u cireocmeus. Illpossnenue 3¢pgexma
Opetiha 2enoé 6 Oonbwux u Mmanvlx nonyrayuax. Murpamuu. M3onduusa momymsuui:
reorpaduueckas (IpoCTpaHCTBEHHAs ), Onoornyeckas (penpoyKTUBHAS).

EcrecTBeHHbI 0TOOp — Hampabistromuil ¢akTtop 3BoIOIMH. POpPMBI €CTECTBEHHOTIO
oTOopa: JIBWXKYLIUH, CTaOWIM3UPYIOUINH, pa3pbiBatolMii (au3pyntuBHbIN). [lonoBoit ot6op.
BO3HUKHOBEHHE U 3BOJIOLMS COLMATIBHOTO MTOBEICHUS KUBOTHBIX.

[IpucnocoOaeHHOCT, OpPraHU3MOB KakK pe3ysbTaT MHMKPOAIBOJIOLMU. Bo3HHKHOBEHME
npucnocoOieHnit y opranu3zmMoB. Apomopdo3sl u uauoagantanuu. Ilpumepsr npucnocodaeHnit
y opraHusMoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUe, OWOXHMUYECKUE, TIOBEICHUECKUE.
OTHOCUTENTBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepuu u crpykrypa. BumooOpa3zoBaHue kak pe3yabTaT MHKPOIBOJIOIMH.
M3onsauuss — xirodeBoil ¢akrtop BupooOpazoBanus. Ilytu u cmocoObl BHI000pa3oBaHUs:
ajuionatpuieckoe  (reorpaduyeckoe), CHUMMATPUUECKoe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monurutonin3anus, rudpuau3anys). JMTeabHOCTh SBOMIOIMOHHBIX ITPOLECCOB.

Mexanu3msl (GopMHUpPOBaHHS OMOJIOTUYECKOTO pa3HOO0pa3usl.

Ponp  »BONIOIMOHHONW OHONOrMM B pa3pabdOTKe HAyYHBIX METOJIOB COXPaHEHUs
6nopa3zHoo6paszusi. MUKpPOIBOMIONUS M KOABOJIOLMS MapasUTOB M HMX X031€B. MeXaHU3Mbl
dbopMUPOBaHUS YCTOMYMBOCTU K aHTHOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JdemMoHcTpauuu

Hoptpertsr: C. C. YerBepukos, 3. Maiip.

Tabmuiel u  cxembl: «MyTallMoOHHas HW3MEHYMBOCThY», «llomynsiuuoHHas CTpykTypa
Buga», «Cxema mposBieHHs 3akoHa Xapau—BaitHOepra», «JIBMKyliue CHIIBI 3BOJIOLHNY,
«OKosornyeckas M30JSLIMS MOMYISuil ceBaHCKoW ¢openn», «['eorpaduyeckas H30IALUSA
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHULIBI Jaypckoi», «llomynsannoHHble BOJIHBI YHCICHHOCTU
XUITHUKOB H KepTB», «(CxemMa JeHCTBHS €CTEeCTBEHHOTo oT0opa», «Dopmbl OOprOBI 3a
CYILLECTBOBAHHEY, «MHayCcTpralbHbII METAHU3M», «OKusble HCKOIIaeMBIEY,
«IlokpoBUTENbCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOkpacka MKUBOTHBIXY,
«Puznonoruueckue agantanun», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,




«Kputepun Buna», «Bunsl-aBoitHuku», «CTpykTypa BuIa B mnpupone», «CrocoObl
BunooOpazoBanus», «l'eorpaduyeckoe BumooOpazoBaHWe TPEX  BHUJAOB  JIAHJBIIICHY,
«DKOJIOTHUECKOE BHJI000pa3oBaHMe BHUIOB CHHUI, «llomuruionasl pactenuit», «KamycTHO-
peneyHbIid THOPHUIY.

Ob6opynoBanue: repdbapun pacTeHUH, KOJUIEKIIMA HACEKOMBIX, Yydelia NTHIl U 3BEepel C
npUMepaMu pa3jMYHbIX MPUCIOCOOJICHUH, Yydyena NTHUI U 3Bepeil pa3HbIX BUJIOB, repdapuu
pacTeHuii OJIM3KUX BHJIOB, 00pa30BaBIIUXCS PA3TUYHBIMU CIIOCOOAMU.

JlabopaTopHasi paboTa «BbIsiBIeHIE H3MEHUNBOCTH Y 0COOEH OJIHOTO BUAAY.

JlabopaTopuasi pab6ora «[Ipucnocobienuss oOpraHusMOB U HMX  OTHOCUTENbHAA
1EJIeCO00Pa3HOCThY.

JlaGopaTopnas padora «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPHUTEPHION.

Tema 3. Makpo3BoJIIoIUs U €€ pe3yJibTaThbl

Metoapl  u3ydeHus MakposBosmonuu. IlaseoHTonormueckue METOAbl  M3YyYEHUs
sBommonuu. [lepexonnbie popmbl U GprioreHeTHYecKre psabl OpraHu3MOB.

buoreorpadpuyeckue meronsl u3ydeHus sBomonuu. CpaBHeHue Giaopsl U (ayHBI
MaTEepUKOB U OCTPOBOB. bruoreorpaduyeckue odnactu 3eminn. BUIbI-9HIEMUKH U PETUKTHI.

DOMOPHOIOTHYECKHE U CPAaBHUTEILHO-MOP(POIOTHICCKUE METOIBI M3YUCHHS JBOJFOIIHH.
['eneTnyeckue MeXaHU3Mbl SBOJIIOLMHA OHTOTE€HE3a M MOSBJIEHUS SBOJIOLMOHHBIX HOBIIECTB.
["'oMosiornyHble ¥ aHAJIOIMYHbIE OpraHbl. PynuMeHTapHble Opranbl U aTaBU3Mbl. MOJNEKYISPHO-
reHeTUYeCKrue, OWOXMMHUYECKHE ¢  MaTeMaTH4YeCKHEe METOAbl HM3YyYeHHUS  JBOJIOLHUU.
["omonornynsie reHbl. CoOBpeMeHHbIE METO/IbI TIOCTPOEHUS (PUIIOT€HETUUYECKUX JIEPEBbEB.

XPpOMOCOMHBIE MYTALIMHU U 3BOJIFOLIMS TEHOMOB.

OO0mue 3akoHOMEpHOCTH  (TMpaBwia)  dBOMOUUU. [lpunyun  cmenvl  yHKYuULlL.
HeoOpatumocTs 3BosIOIMU. AlanTUBHAs paguaiys. HepaBHOMEPHOCTh TEMIIOB SBOIIOIHH.

JdemMoHcTpauuu

HoptpeTtsl: K. M. bap, A. O. KoBaneckuii, @. Mroiuep, O. ['ekkensb.

Tabauie! u cxembl: «DUITOTEHETUYECKHIA PSIJT JIOMIAIN», KAPXEONTEPUKCY», «3BEPO3yObIe
aepsl», «Cterouedans», «Punnodurer», «CeMeHHble MAanopoTHUKNY, «buoreorpapuyeckue
30HBI 3emuny, «Jpeid koHTUHEHTOB», «PemukThl», «HavanbHble cTaauu SMOPHOHATBEHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTHYHBIE  OPTaHbD»,
«PyaumeHTb», «ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YeloBeKa M IIMMMaH3e», «[JaBHbIE
HalpaBJIEHUs 3BOTIONUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

OO0opynoBaHue: KOUICKIIUU, TepOapuu, MYJDKH HCKOMAeMbIX OCTAaTKOB OPTaHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxoxaenue U pa3BuTHE ;KU3HU HA 3emJie

HayuHble rumores3bl NpPOMCXOKIEHHUS JKU3HM Ha 3emisie. AOMOreHe3 M IMaHCHEPMHS.
JloHay4Hble TpEACTaBICHUS O 3apOXKJIEHUM >KU3HM (KpealmoHHM3M). I'mmore3a MOCTOSIHHOTO
camo3apoKJIeHUs KU3HU U e€ onpoBepkeHue onsitamu @. Peau, JI. Cnamnanuanuy, JI. [Tacrepa.
[TponcxosxaeHne >Ku3HU U aCTPOOUOIIOTHSL.

OcHoBHblE 3Tambl HeopraHuyeckoil sBomonuu. Ilnanerapnas (Teosoruueckas)
IBOJIONMS. XHUMHYECKass »HBOJIOLUS. AOUOTEHHBI CHHTE3 OpPraHWYECKHUX BEIECTB U3
Heoprannuecknx. Omeir C. Mumnepa u I'. FOpu. OO6pa3zoBaHue MOIMMEPOB W3 MOHOMEPOB.
KoanepBarnas runoreza A. WM. Onapuna, rumoreza mnepBuuHoro OynboHa JIx. XonneiiHa,
renerudeckas runotesa ['. Mémnepa. Puboszumsr (T. Uek) u runoresza «vupa PHK» V. I'mnbepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHHUE MTPOTOKIIETKH.

HUcropus 3emumn u metonapl €€ wu3ydeHHs. lIckomaemble OpraHWYeCKHe OCTaTKH.
['eoxpononorust u e€ Meroasl. OTHOcUTENnbHass U aOCOJIOTHAsE  TE€OXPOHOJOTHA.
['eoxpoHoOrMUeckast mKasa: 30Hbl, IPbl, IEPUOBI, FTOXH.

HavanpHble aTanel opranndeckoi 3ontonuu. [losBneHne u 3BOIIOLUS NEPBBIX KIETOK.
Opomtonusi Merabonu3zMa. Bo3HukHOBeHHEe MepBbIX sKocucTeM. CoBpeMeHHbIE MUKpPOOHbBIE




OMOIUIEHKM Kak aHajor MepBbIX Ha 3emue coobmiectB. CtpomaronuTsl. [IpokapuoTel u
3YKapHOTBHI.

[Tpoucxoxaenne dykapuoT (CUMOMOTEHE3). DBOIIOIMOHHOE MPOUCXOXKICHUE BHPYCOB.
[IporicxoxaeHME  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  IpyII
MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHbIE 3Tallbl SBOJNIONUM BBICHINX pacTeHud. OCHOBHbIE apoMOp(O3bl pPACTEHUM.
Beixon pacrenuii Ha cymy. llosBieHue CHOpOBBIX pacTEHUNM M 3aBOCBAHUE HMHU CYIIU.
Cemennsle pactenus. [IporcxoxaeHre IBETKOBBIX pACTEHUN.

OCHOBHBIE 3Tallbl HBOJIOLUH KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX THUIIOB. IlepBbie XOpI0BBIC
KUBOTHBIE. JKH3Hb B BOJIe. DBOIIOIUS TTO3BOHOYHBIX. [IpoucxoxaeHne ampuOuil 1 penTIni.
[Tpoucxoxaenue miekonurammux u nOtul. llpuHnun xiarodeBoro apomopdosa. OcBoeHue
0€CI103BOHOYHBIMH U [TI03BOHOYHBIMU KUBOTHBIMU CYIIH.

Pazputne xu3Hu Ha 3emsie MO 3paM MU NEpUOAAM: apXei, MPOTEpO30id, Maneo30M,
Me3030M, KaitH0301. O011ast XapaKTepruCTUKa KIMMaTa U FeoJIOTMUeCKUX npoieccoB. [losBiaeHue
U paclBeT XapaKTEPHBIX OPraHU3MOB. YTIeoOpa3oBaHHE: €ro yCJIOBHs M BIHMSHHE Ha Ta30BbIi
cocrtaB atMochepsl.

MaccoBble BBIMUpPAHHSI — SKOJOTMUECKHE KPHU3UCHI mpouuioro. [IpuynHel U cieactBus
MacCOBBIX BbIMUpaHUi. COBPEeMEHHBIH IKOJOTHUECKUI KpH3HC, ero ocobeHHoctu. IIpobiema
coxpaHeHHs OMopazHooOpa3us Ha 3emiie.

CoBpeMeHHasE cCUCTeMa OpPraHUYecKoro Mupa. [IpuHIHUIBI KTacCu(pUKAIMA OPTaHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB.

JdemMoHcTpauuu

[optpetsl: ®. Penu, JI. Cnamnannanu, JI. [Macrep, U. U. MeunukoB, A. W. Onapuh,
Jx. Xongeitn, I'. Mémnep, C. Muep, I'. FOpu.

Tabauiet u cxemsbl: «Cxema omnbita @. Penn», «Cxema ombita JI. [lactepa no uzyueHuto
camo3apoxkJieHus: ku3Hm», «Cxema omnbita C. Mumnepa, I'. FOpu», «Otanbl HeopraHudeckou
’BOMIIOLIMNY, «['€oXpoHonoruueckas mkana», «HadampHble 3Tanbl OpraHUYECKOW SBOJIIOLMNY,
«Cxema oOpa3oBaHHMsl DJyKapuoT NyTéM cuMOHoreHesa», «Cucrema 3>KHUBOH HPUPOIBDY,
«Ctpoenue Bupyca», «Apomopho3sl pacteHui», «PuHHMOMUTHY, «OIHOKIETOYHBIE
BOIopoCiIn», «MHOrokierounsle Bogopociany, «Mxu», «llanoporHuku», «lomoceMeHHbIE
pacteHuss», «OpraHbl LBETKOBBIX pacTeHuil», «Cxema pa3BUTHS KUBOTHOIO MHpay,
«Apomopdo3bl KUBOTHBIX», «lIpocreiimme», «KumeunononoctHeley, «llmockue dvepBu»,
«HeHucToHOTHEY, «PbI0BIY, «3eMHOBOJHBIEY, «IIpecmblikaromuecs», «[Itnnpmy,
«Munekonuraromuey, «Pa3Buthe JKM3HM B apxeHckoW ape», «PasBuTHEe KU3HM B
IIPOTEPO3OMCKON 3pe», «Pa3BuTHE KWU3HH B TNAJCO30MCKOM 3pey», «Pa3BuThe XU3HU B
Me3030HCcKOil 3pe», «Pa3BuThe KU3HM B KailHO30McKoil 3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOTO MUPa».

OObopynoBanue: repdapul  pacTeHU pa3IUYHBIX OTACNIOB, KOJUICKIIMM HACEKOMBIX,
BJIQKHBIE IIpENapaThl >KMBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM HUIJIOKOKHX, CKEJIETHI
MO3BOHOYHBIX JKMBOTHBIX, 4Yydeja MNTHUIl U 3Beped, KOJJIEKIUHU OKaMEHEJIOCTeH, IMOJIEe3HbIX
MCKOIIAEMBIX, MYJISIKH OPIraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnas JjgaboparopHas padora «MonennpoBanue onsiToB Muniuepa—lOpu 1o
U3Yy4EHHIO a0MOT€HHOT0 CHHTE3a OPraHUYECKUX COeIMHEHUI B TIEPBUYHOM aTMOchepe.

JlabopaTtopnasi pa6ora «/3yueHne ¥ ONHCAHME MCKONAEMBIX OCTATKOB JIPEBHMX
OpPraHU3MOB.

IMpakTnyeckass padora «/3ydeHne o0coOEHHOCTEH CTPOEHHS PACTEHHMH pas3HbIX
OTJIEJIOBY.

IpakTnyeckass  padora «M3yueHue  ocoOeHHOCTEH  CTPOEHHSA  MO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ea0BeKa — aHTPONOreHe3

Pa3nens! u 3agaun aHTpONoaoruu. Merobl aHTPOIIOIOTHH.




CraHOBIIEHHE NPEACTABICHUN O IPOMCXOXKIECHUU 4YeJIOBEKa. PelMruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYUYHbIE TEOPHH.

CxoncTtBo uenoBeka € KMBOTHBIMM. (CHCTEMaTH4eCKOE IIOJIOKEHHE 4EJIOBEKa.
CBuzerenbcTBa CXOJACTBA 4YEJNOBEKa C SKMBOTHBIMH: CpPaBHHUTEIHHO-MOp(]oIoruueckue,
sMOpuonornyeckue, (U3NOIOro-OMOXUMUYECKHE, TOoBeAeHYeckre. OTIWYHS YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

HBwxymue  cuibl  (pakTopel) — aHTpoONOreHe3a: OHOJIOTUYECKHE,  COIUANIbHBIE.
CooTHoleHre OMOIOTUIECKUX U COLMANIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OcHoBHbIE CTaJUU aHTpoOIIOreHe3a. PanHue yenoBekooOpazHbie 00e3bsHbI (IPOKOHCYIIBI)
U PaHHUE TMOHTHJIBI — OOIIME MPEAKH YEITOBEKOOOPa3HBIX 00€3bsH U JIOACH. ABCTPATONUTEKH —
JIBYHOTHE MpenKu JiroAei. YenoBek yMelnbld, MepBble M3TOTOBICHUS Opynuil Tpyna. YemnoBek
MPSIMOXOJISAIINI 1M TIEPBBIN BBIXOJ JItofiel 3a mpenensl Adpuku. YenoBek reienbOeprekuii —
o01Mii mpeoK HeaHJepTaIbCKOr0 YeIOBeKa U YelloBeKa pa3yMHOro. YenoBek HeaHepTaibCKuit
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMAaTa. YemoBeK pa3syMHBIH COBPEMEHHOIO THIA, JIEHHCOBCKUHI
YeNI0BEK, OCBOEHUE KOHTUHEHTOB 3a npezaenamu Adpuku. [laneoreHeTrka u nmaaeoreHOMUKa.

DBOJIOIMS COBPEMEHHOI'O 4YesoBeKa. EcTecTBEeHHBIM OTOOp B MOMYNALMIX YEJIOBEKA.
Myranuonssiit mporecc U nonumopdusm. [lomymnsaiuonHble BOIHBL, Apeiid TeHOB, MUTpalus U
«a¢ ekt ocHOBATENS» B MOMYISIIUAAX COBPEMEHHOTO YEIOBEKa.

Yenoseueckue pacwl. [lonstue o pace. bonbiiue pacel: eBponeougHas (eBpasuiickas),
aBCTpaJIO-HErpOUIHAsL (PKBATOpHUAJIbHAS), MOHTOJIOMIHAs (a3MaTCKO-aMepUuKaHcKas). Bpems u
NyTH paccelieHWs 4YeloBeKa 1Mo IuiaHere. EnuHcTBO 4enmoBedyeckux pac. Hayunas
HECOCTOSITENIFHOCTh  pacu3Ma.  [IpHCIOCOOICHHOCTh  YeNOBEKa K  Pa3HBIM  YCIOBHUSIM
OKpYyXaroliel cpeabl. BiusHue reorpaduueckoil cpenbl U Jpeiida TeHoB HA MOPGHOIOTHIO U
(U3HOJIOTHIO YEIOBEKa.

MexIucuuIIMHapHble METOAbl B (U3HUECKON (OMOJNOTMYECKOW) aHTPOIMOIOTHH.
OBOJIIOMOHHAS ~ AQHTPOIOJIOTMSI M MaJC€OAHTPOIIOJIOTHSI  YEJIOBEYECKUX  MOMYJISALHUM.
bruocounansHple  MCCIEAOBaHMA  NPUPOABI  4YenoBeKa.  [ccinemoBaHume — KO3BOJIHOLUU
OHMOJOrNYECKOIr0 U COLMAIBHOIO B YETIOBEKE.

JdemoHcTpanuu

optpetst: Y. JdapBun, JI. JIuku, A. . Porunckuii, M. M. ['epacumos.

Tabmuuel  u  cxembl: «MeToAbl  aHTpOMONOTUM», «['OJOBHOM MO3r  YeloBeKay,
«YenoBekooOpa3Hbie 00€3bsHB», «CKEJIeT 4YelloBeKa W CKeJeT MIuMIIaH3e», «PyauMeHTh u
aTaBU3MbI», «JIBIKyIIME CHJIBI aHTPOIOrEHe3a», «OJBOIIOLUOHHOE JPEBO  YEJIOBEKa»,
«ABcTpanonuTek», «Henosek ymenslit», «HenoBek npAMoxoasuuiny, «/{eHncoBckuil 4eIoBeK»
«Heangepranpup», «KpomanboHIbD, «lIpeaku yenoBeka», «ITalbl BOJIIOIUH YEIOBEKAY,
«PacsI yenoBekay.

Ob6opyioBaHMe: MYJISDKA OKaMEHEJIOCTEH, MPeIMEeTOB MaTepUaIbHOM KyJIbTYpHhl IIPEIKOB
YeJoBeKa, penpoAykiuu (potorpaduu) KapTHH C MHQPOJIOTHYECKUMU U OMOJICHCKUMU
CIOKETaMH MTPOUCXOXKJCHUS YeoBeKka, (poTorpaduu HaX0JA0K MCKOMAEMbIX OCTATKOB YeJIOBEKa,
CKEJIeT YeJIOBEeKa, MOJIeb ueperna 4elloBeKa M ueperna LIMMIaH3€, MOJENb KHCTHU YellOBeKa U
KHCTHU IIMMIIaH3€, MOJIEIH TOPCa MIPEIKOB YEIOBEKA.

JlabopaTopuasi pa6ora «/3yueHne OCOOEHHOCTEM CTpPOEHHUsl CKelleTa YeloBeKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IMpakTuyeckas padora «/3ydyeHne 3K0JIOTUYECKUX aJalTallMi YETIOBEKay.

Tema 6. DJxomormss — Hayka O B3aHMOOTHOIICHHUSIX OPraHU3MOB H
HAJOPraHU3MEHHbIX CHCTEM C OKpY Kalouen cpeaoi

3apoxaeHue W pa3BUTHE OSKojoruu B Tpyaax A. 'ym6onsara, K. @.Pymse, H.
A. CeseproBa, J. ['ekkensi, A. Teracnu, B. H. CykauéBa. Paznenst u 3amaun skonoruu. CBsi3b
DKOJIOTHH C IPYTUMU HayKaMH.




Metoapl 3xonoruu. IloneBpie HaOMOAEHNUS. DKCIIEPUMEHTHI B SKOJIOIMH: NPUPOJHBIE U
nabopaTopHbie. MogenupoBaHuEe B KOJIOTHU. MOHUTOPHUHT OKPYKAIOIICH CPEJIbl: JTOKAIbHBIH,
PETHOHAIBHBIN U TII00ATBHBIH.

3Ha4YeHUE SKOJIOTMYECKUX 3HAHMM JJIs YEJIOBEKAa. DKOJOTMYECKOE MHPOBO33PEHHE KaK
OCHOBa CBfA3€H 4eloBeuecTBa € Npupoaor. POpMHUpPOBAHHE DKOJOTMYECKOW KYJIbTYypbl U
3KOJIOTUYECKOW IPAMOTHOCTH HACEJICHHUS.

JdemMoHcTpanuu

Hoptpetsr: A. I'ym6onsar, K. @. Pynse, H. A. CeeproB, 3. I'ekkens, A. Tencnu, B.
H. Cykaués.

Tabnuiel u cxembl: «Pa3nensl skonorun», «MeTonbl 3kojaorun», «CxemMa MOHUTOPUHTA
OKPYKarOLIEH CpebD».

JlaGopaTopHas padora «/3ydeHne METO0B SKOJIOTMYECKUX HCCIIETOBAHUI.

Tema 7. Opranusmsl u cpeia OOUTAHUSA

Okonoruueckue (GakTopbl U 3aKOHOMEpHOCTHM ux geiictBus. Kiaccuduxarus
DKOJIOTHYECKUX  (haKTOpOB:  aOMOTHYECKHEe, OWOTHYeCKHe, aHTpornoreHHele.  OOmme
3aKOHOMEPHOCTH JeicTBHs dKojioruueckux ¢akropon. [IpaBuno munumyma (K. lnpenrens,
1O. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIC OPTAHU3MBI.

Abuotnyeckue paktopbl. CBET Kak 3Kojorudeckuii pakrop. JlelicTBue pa3HbIX y4aCTKOB
COJIHEYHOI'O CIEKTpa Ha OpraHU3Mbl. DKOJOTMYECKHE TPYIIbl PACTEHUM M JKUBOTHBIX I10
OTHOLLEHHUIO K cBeTy. CUrHanbHas pojib cBeTta. @oTonepuoin3m.

Temmeparypa kak skomormueckuii (akrop. [leiicTBue TemmepaTypbl Ha OpPTaHH3MBI.
[loliknioTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MblL. DBPUTEPMHBIE U CTEHOTEPMHbBIE OpPTraHU3MBI.

BrnaxaocTs kak 3xonmornyeckuii gakrop. I[IpucnocobieHust pacTeHU K MOAICPIKAHUIO
BojHOro Oananca. Knaccudukanus pacteHuid mo OTHOUIeHHIO K Boje. [Ipucnocobnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl oOMTaHMs OPraHU3MOB: BOJAHAs, HA3€MHO-BO3AYIIHAs, MMOYBEHHAs, TTyOWHHAas
MOJNIOYBEHHAs, BHYTpUOpPraHu3MeHHas. DU3NKO-XUMHUYECKHE OCOOEHHOCTH Cpel OOMTaHus
opranu3MoB. [IpucrnocobaeHns opraHu3MoB K KU3HU B pa3HbIX cpejiax.

buonoruueckue putMmpl. BHemHune u BHyTpeHHHME pUTMBL. CyTOYHbBIE W TOJUYHbBIE
put™Msl. [Iprcnoco01eHHOCT OPraHu3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUN )KU3HU.

XKuznennnle ¢popmbl opranu3mMoB. [lonstue o xu3HeHHO# (opme. KusHeHHbIE HOPMBI
pacTeHHM: NepeBbs, KYCTApHUKH, KyCTapHUUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHHUE TpPAaBbl.
KuzHeHHble (QOpPMBI KUBOTHBIX: THUIAPOOMOHTBI, T'€OOMOHTHI, a’3pOOMOHTHL. (OCOOEHHOCTH
CTpOEHUs M 00pa3a KU3HU.

buotnueckne ¢daxktopel. Bumbl OMOTHYECKHMX  B3aUMOJCUCTBUMN: KOHKYPEHIIHS,
XHUIHUYECTBO, CMMOMO03 U ero ¢opmel. [lapazutusm, koomneparus, MyTyaau3M, KOMMEHCATU3M
(kBapTUpaHTCTBO, HaxJieOHM4YecTBO). Herpoduueckne  B3auMoneHCTBUSA  (TOMHYECKHUE,
dopuueckue, dabpuueckue). 3HaYeHHE OUMOTHYECKUX B3aUMOJCHCTBUN Ui CYIIECTBOBAHUS
OpraHu3MoOB B cpesie oouTanus. [IpuHINI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemMoHcTpanuu

Tabauibl 1 cxembl: « IKoJIOTHUECKHE (PaKTOPhD», «CBETOBOUW CIEKTP», « IKOJOTUUECKHE
TPYIIBI )KUBOTHBIX IO OTHOILEHUIO K CBETY», «TEMIOKPOBHBIE )KUBOTHBIEY, «XO0JIOAHOKPOBHBIE
KUBOTHbIEY», «DHU3MOIOTHYECKUE aJalTallud >KUBOTHBIX», «Cpeabl OOMTaHMSI OpPraHU3MOBY,
«buonornyeckue puT™MbD, «OKu3neHHbIe GOPMBI pacTeHU», «KHu3HEHHBIE (DOPMBI JKUBOTHBIXY,
«IJKOocHCTEMA IHPOKOIMCTBEHHOIO JIeca», «DKOCHCTEMa XBOWHOrO Jieca», «llenm nmuranusy»,
«Xumnu4yectBoy, «Ilapazutuzm», «Konkypenuus», «Cumonos», «KommeHncaausm».

Ob6opynoBanue: repOapuu pacTeHUl U JKUBOTHBIX, MPUCIHOCOOJIEHHBIX K BIMSHHUIO
Pa3IMYHBIX ~ SKOJIOTMYECKUX  (aKTOpOB, TIepOapuM  CBETOMIOOMBBIX, TEHENIOOMBBIX H
TEHEBBIHOCIIMBBIX PAaCTEHUIl, CBETONIOOUBBIC, TEHEIIOOMBBIE W TEHEBBIHOCIMBBIE KOMHATHbBIE
pacTteHus, repOapul M KOJUIEKLIMM TEIJIOMIOOMBBIX, 3MMOCTOMKHMX, MOPO30YCTOHYMBBIX
pacTeHuid, uyuyeia NTUL M 3Beped, repOapuu pacTeHUN, OTHOCAIIUMXCS K TUTrpoduTam,
KcepopuTaMm, Me30(pHUTaM, KOMHATHBIE pPACTEHHs JaHHBIX TPYIN, KOJUIEKIUH IKUBOTHBIX,




OoOHUTAIOIUX B pPa3HBIX Cpelax, repOapruu U KOJUIEKLIUU PACTEHHM M KMBOTHBIX, 00JIalaI0NINX
YyepTaMu MPUCIIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBHH JKHU3HM, repbapuu u
KOJUICKIIUA PACTEHUH W >KUBOTHBIX PA3IMYHBIX >KU3HEHHBIX (DOPM, KOJUICKIIUH IKUBOTHBIX,
YYaCTBYIOUIMX B PA3IMYHBIX OMOTHUECKUX B3aUMOICUCTBUSAX.

JlaGopaTopHas padora «BpIsiBIEHHE TPUCIIOCOOICHHI OPraHU3MOB K BIIUSTHUIO CBETa.

JlabopaTopHasi pa6ora «BbisiBieHHe NPUCIOCOOICHUI OpPraHM3MOB K  BIIMSHUIO
TEMIIEpaTyphI».

JlabopaTopHasi padora «AHATOMHUYECKHE OCOOCHHOCTH pPACTEHUN U3 pa3HbIX MeECT
oOUTAHUSY.

Tema 8. JkoJiorusi BUA0B U MOIYJIS U

DKOJOTUYECKHE XapaKTePUCTHKH MOMysiiuy. [lomymnsiiust kak Ouosiorndeckasi cucrema.
Ponbp HeogHOpomHOCTH cpenbl, Qu3ndeckux OapbepoB M OCOOCHHOCTEH OHOJOTMU BUJIOB B
(GbOopMUPOBAHUU TPOCTPAHCTBEHHOU CTPYKTYPHI MOMyIisiiuidi. OCHOBHBIE TTOKA3aTENIN TOMYJISIIHHN:
YUCJIEHHOCTh, IUIOTHOCTh, BO3PAaCTHAs M IOJOBas CTPYKTYypa, POXKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIUSL.

DKoJiornyeckasl CTpykTypa nonyssinuu. OueHka 4YMCIEHHOCTH nomyisuuu. /[nHamuka
NoNyJsilUU U €€ perynsius. buornueckuil moreHman nonyasiuuu. MoienupoBaHue TUHAMUKA
nonyisiuud. Kpusble pocra uyucinenHoctu nonyisuuu. Kpusbele BbbDKuMBaHMSA. Perymsmus
YUCIICHHOCTH TIOMYJISAIHA: POJb (PAKTOPOB, 3aBUCIIIUX M HE 3aBUCANIMX OT IUIOTHOCTH.
Dkonoruyeckue crpareruu BuaoB (r- u K-crparerun).

[lonsTe 00 »sKosornyeckol Humie Bujga. MectoobutaHnue. MHOroMepHas MOJEIb
skosornueckor Humu Jx.M. Xarunncona. Pazmeps! skonmornueckoid Humd. [loreHunansHas u
peann30BaHHAs HUIIIH.

Bun xak cucrema nomynauuii. Apeansl BUAOB. Buabl M UX KU3HEHHBIE CTpATErHu.
DKOJIOTUYECKUE IKBUBAJIICHTHI.

3aKOHOMEPHOCTH TIOBEJICHUS W MHUIpaluil JKMBOTHBIX. buHONOrMyeckue HHBA3HU
Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanuu
IMoptper: Ix. . XaT4uHCOH.
Tabnuiel u CXEMBI: «IKOJIOTUYECKUE XapaKTEPUCTUKU MOIYJISILIANY,

«[IpocTpaHcTBeHHass CTPyKTypa monyasanuu», «Bo3pacTHeie nHpaMuabl TOMYJISIIANY,
«CKOpOCTh ~ 3aceleHusi TOBEPXHOCTH 3eMJIM  pa3Iu4yHbIMM  OpraHuzMamu», «Mojaenb
skosiorndyeckor Hummu Jx. M. XatunHcoHay.

O6opynoBanue: repOapuu pacCTeHU, KOJIEKINN )KUBOTHBIX.

JladopaTopnasi padota «[IprcnocoOneHust ceMsH paCTEHUN K pacCeICHUIO».

Tema 9. Jkos10rus cO001IECTB. IKOJIOTHUECKHE CHCTEMBbI.

CooOmiectBa opraHu3MoB. buoiieHo3 u ero crpykrypa. CBs3u MeXIy OpraHM3MaMu B
OuoreHose.

Okocuctema kak oTkpbiTag cuctema (A. JIx. Tencnu). ®DyHKUMOHANBHBIE OJIOKU
OpPTaHU3MOB B JKOCHUCTEME: NPOAYIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetn. AdmoTuueckre OJIOKH dSKocucTeM. [[0YBBI M MIIBI B 9KOCHCTEMAX.
KpyroBoport BeliecTB 1 MOTOK SJHEPTUU B IKOCUCTEME.

OCHOBHBIE TIOKa3aTelId JKOCHCTEMBI. buomacca W NpoayKUUs. OKOJIOTHYECKHE
MUPAMHUJIBI YUCEIl, OMOMACCHI U DHEPTHH.

Junamuxa 9KOCUCTEM. Kamacmpoguueckue nepecmpouKu.
@nykmyayuu. HampaBlieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIEeCTB — CykKieccuu. [lepBUUHbBIE H
BTOPUYHBIE CYKIIECCHM M WX NPUYAHBL. AHTPONOTCHHBIC BO3JIEUCTBHS HAa CYKIIECCHH.
KnumakcHoe coobmectBo. bropa3zHooOpaswe W MOTHOTAa KPYyroBOpOTa BEIIECTB — OCHOBA
YCTOMYHUBOCTU COOOIIECTB.

IIpuponHble SKOCUCTEMBI. JKOcUcmembl 03€p U peK. IKocucmemvl MOpeli U OKeaHo8.
DKocucmemvl myHOp, 1ecos, cmenetl, nyCmvlHb.




AHTpOIIOTEHHbIE  3KOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmuums wMexny
AQHTPOINOT€HHBIMU U IPUPOAHBIMH IKOCHCTEMAMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opoackas ¢iopa u dayHa.
CuHaHTponu3anusi ropoJckoi ¢ayHbel. buosormueckoe U  XO3AHCTBEHHOE 3Ha4yeHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (POPMHUPOBAHMSI  OCHOBHBIX  B3aMMOJEHCTBHM  OpraHU3MOB B
aKocucTeMax. Ponbs kackaonozo spgexma u 6udos-30uguxamopos (Kiouesvix 6udos) 6
@yukyuonuposanuu  sxocucmem. llepeHOC SHEPrUM U BEIIECTB MEXKAY CMEXHBIMU
DKOCUCTEMaMH. YCTOWYMBOCTh OpPraHU3MOB, IONMYJSALMA U OKOCHCTEM B  YCIOBHUAX
€CTECTBEHHbIX U AaHTPOIIOI'€HHBIX BO31EHCTBUM.

Mexanusmbl  6030elicmeus  3a2pA3HeHUll  PA3HbLIX MUNOE HA  CYOOP2AHUZMEHHOM,
OpP2AHUZMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHOBbL IKOIOSUUECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030elicmeus. MeTooIOTUs MOHUTOPHHTA €CTECTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCUCTEM.

JdemMoHcTpauuu

[optpert: A. [Ix. Tencnu.

Tabnuibl U cxeMmbl: «CTpyKTypa OMOIIEHO3a», « IKOCUCTEMA IIMPOKOJIUCTBEHHOTO JIeCay,
«JxocuctemMa XBOHHOro Jjeca», «OyHKIMOHAJIbHbIE TPYHIbl OPraHU3MOB B 3KOCHUCTEMEM,
«KpyroBopor BemectB B 9KkocucreMe», «llenmn mwmTaHWs (macTOMINHASA, JETPUTHAS)Y,
«DKoJOrHyecKas MupaMuaa 4ucen», « IKoJIOrndyeckas nupamuia OnomMaccel», «IKOJIOrHUecKas
nupamuja sHeprum», «OOpasoBanue Oozora», «llepBuunas cykueccus», «BoccraHoBieHue
Jeca Imociie mnoxapa», «JKocucTeMa o3epay», «ArpoueHos3», «KpyroBoporT BelIeCTB U IMOTOK
SHEPTUU B arporieHo3e», «[Ipumepsr ypOoskocucTem».

Ob6opynioBanue: repdapuy pacTeHUi, KOJUIEKIIMM HACEKOMBIX, dydeja NTHIl U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTCHUN, aKBAPUYM KaK MOJIEIb SKOCHCTEMBI.

IpakTnyeckas padora «/3yyeHue u onrcanue ypoo3KOCHUCTEMBI».

JlabopaTopnasi padora «/3yueHue pazHooOpa3usi MEIKUX MOYBEHHBIX YJIECHUCTOHOTUX
B Pa3HBIX IKOCHCTEMAX).

IKcKypeus «IKCKypcHs B TUIIMYHBIA OMOreoneHo3 (B AyOpaBy, Oepe3HsK, €lIbHHK, Ha
CYXOZOJIbHBIN WM MOWMEHHBIH JIYT, 03€p0, 60JI0TO)».

IKCKypeus «IKCKYpCHs B arpo3KOCHCTEMY (Ha T0JI€ WK B TEIUIMYHOE XO3SIHCTBO).

Tema 10. buocdepa — rnodanpHas IkocucTemMa

buocdepa — obmierutanetapnast o6osouka 3emiin, T/€ CYIIECTBYET HJIM CYIIECTBOBAJIA
*u3Hb. Pa3BuTHE NpeacTaBieHuit o 6uocdepe B Tpynax 3. 3tocca. Yuenue B. U. Bepnaackoro o
6uocepe. Obmactu 6uochepsl u €€ cocras. JKupoe BemecTBo Onocepsl U ero GyHKIUN.

3aKOHOMEPHOCTH CyIIecTBOBaHUs Onochepsl. OcobeHHOCTH Gruocdeps! Kak riodaabHON
sKkocucTeMbl. J[MHamuueckoe paBHoOBecue B Ouocdepe. KpyroBoporsl BemecTB U
OMoreoXMMHYECKHe UKIBI (Yriiepo/a, a3ota). PUTMuuHoOCTh siBNeHuit B Ouocdepe.

3oHanbHOCTh Onocdepsl. Ilonarue o Guome. OCHOBHBIE OMOMBI CYIIH: TYyHJIpa, XBOHHBIE
Jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE JIECa, CTEIU, CaBaHHBI, IIyCThIHU, TPOIIMYECKHE JIECa,
BBICOKOTOphsi. KiMmar, pacTuTeNbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CtpykTypa ¥ (QYHKIUS >KHUBBIX CHCTEM, OIIEHKAa HX pPECYpCHOro IOTEHIUana H
O6rochepHbIX QYHKITHIHA.

JdemMoHcTpanuu

IToptpetsl: B. U. Bepnanckuii, 3. 3rocc.

Tabnuuer u cxembl: «I'eocdepsr 3emmn», «KpyroBopot azora B npupoze», «Kpyrosopot
yriaepoja B mpupoae», «Kpyrosopot kucinopona B npupoe», «KpyroBopoTt Bojibl B IpUPOIE»,
«OcHoBHbIe OuMOMBI cymmny», «Knumarnyeckue mosca 3emnm», «Tynapay», «Taiiray,
«Cmemannbii  secy, «lllupokomucTBeHHbiii secy, «Ctemb», «CaBanHay, «IlycThIHSIY,
«Tponmyeckuii mecy.

ObopynoBanue: repoapuy pacTeHU Pa3HBIX OMOMOB, KOJUIEKITUH )KHBOTHBIX.

Tema 11. YestoBek M OKpyxkaomas cpeaa




DKoJlIOTHYeCKHe KpPU3UChl M WX MpUYUHBL. Bo3neiicTBue wyenmoBeka Ha Ouocdepy.
3arpsizHeHuE BO3AYIIHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HeHHe BOAHOW cpenpl. OxpaHa
BOJIHBIX pecypcoB. Pazpyiienue noussl. OXxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHe KiiuMara.

AHTpPOIIOT€HHOE BO3JICHCTBME HAa PACTUTEIBHBIA M JKMUBOTHbIM Mup. OxpaHa
PaCTHTEIBHOTO U XUBOTHOTO Mupa. OCHOBHBIC MPUHIIUIIBI OXPAHBI MPUPOBL. KpacHbie KHUTH.
Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). boranudeckue caapl U 300JIOTHYECKHE
HapKHu.

OcHOBHbIE TPUHIIMIIBI YCTORYUBOTO Pa3BUTHs YeIOBEUECTBA U MpUpobl. PanonansHoe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emmn. OOmme
3aKOHOMEPHOCTH TJI00aJIbHBIX HKOJIOTMYECKUX KpU3UCcoB. OCOOEHHOCTH COBPEMEHHOIO KpH3HUca
U €r0 BEPOSITHBIE NIOCIIEACTBHSI.

Pa3Butue METOJIOB MOHHUTOPHHTA pa3BUTHUSA OTACHBIX TEXHOTCHHBIX
npouieccoB. Cucmemmule uccneo008anus nepexooa K pecypcocbepezaroweti u
KOHKYPEeHMOCNnOcoOHotl  3Hepeemuke. buonocuueckoe  pasnoobpasue  u  b6uopecypcewi.
Hayuonanvhvie ungopmayuonusvie cucmemvl, obecnevusaowjue O00CmMyn K uHngopmayuu no
COCMOSIHUIO OMOeNbHblX 6U008 u sxocucmem. (OCHOB8bI dKOpeaburumayuy 3KOCUCEM U
cnocob06 60pvobL ¢ buonospexcoeHusMU. Pekoncmpykyus MOpcKUx u Ha3eMHbBIX IKOCUCTEM.

JdeMoHcTpamun

Tabmuuer W cxeMmbl: «3arps3HeHre  atMocdepbl», «3arpsa3HeHHue THApPOocheEpbI»,
«3arpszHenne mouBbl», «[lapHukoBbiii  3ddekT», «Ocobo oxpaHseMble MNPUPOIHBIE
TeppuTopun», «Mojaenu yrnpasisieMoro Mupa.

O6opynoBanue: Gororpaduu oXpaHseMbIX pacTeHUN U KkUBOTHBIX KpacHoitl kuuru Poccuiickoit
®enepaunn, KpacHOW KHUTH peErvoHa.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'UU HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OO0YyJarOUIUMUCS
porpaMM CpeaHero o0Iiero o0pa3oBaHus: JUYHOCTHBIE, METAIPEAMETHBIE U NTPEIMETHBIE.

B cTpykType JTUYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOTrpaMMbl IO OMOJIOTUU BbIAEICHBI
CIIEAYIOIIME  COCTAaBJIAIOIIME: OCO3HAHHE OOy4YalOIIMMUCS  POCCUHCKOW  IpakJaHCKON
UJCHTHYHOCTH — TOTOBHOCTHU K caMOpa3BUTHIO, CaMOCTOSITENIbHOCTH U
CaMOOMPENENCHUIO, Haluyue  MOmMusayuu K 00yU4eHuIo OMOJIOTHH, YelleHanpasieHHoe
paseumue BHYTPEHHUX YOEXKAECHUN JTUUYHOCTH Ha OCHOBE KIIIOUEBBIX [IEHHOCTEH M HCTOPUYECKUX
TpaiuUU{ pa3BUTUS OHOJOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YUYAIOUTUXCS
PYKOBOJCTBOBAaTbCSI B CBOEH  JESATENBHOCTH  II€HHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH,
MPUCYIIUMU CHCTeMe OHUOJIOTMYECKOTO 00pa3OBaHUSsl, Haluuue Npasoco3HaHUs SKOJOTHIECKON
KYJIBTYPbI, CHOCOOHOCMU cMAaumb eI U CTPOUTD KU3HEHHBIE TIIAHBbI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOSHUS MPOTPaAMMbI IO OMOJOTHH JOCTUTAIOTCS B €AMHCTBE
yueOHOW M BOCIIUTATENbHOM JEATEIbHOCTH B COOTBETCTBUU C TPAJAMIIMOHHBIMU POCCUHCKUMU
COLIMOKYJIBTYPHBIMH, UCTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOuiecTBe MpaBUJaMH U HOPMaMHU MOBEAECHHUS M CIIOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHUA,
CaMOBOCITUTAHUS U CaMOPA3BUTHsI, PA3BUTHsI BHYTPEHHEH MO3HUIIMU JTUYHOCTH, MATPUOTU3MA U
YBa)XEHUSI K 3aKOHY U IPaBOIOPSIKY, YEJIOBEKY TPyJda U CTapIIeMy MOKOJEHHUIO, B3aUMHOTO
YBaXKECHHS, OEpPEeKHOT0  OTHOIIEHHUS K  KyJAbTypHOMY  HACIEOUI0O U  TPaIUIUsAM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKaroLIEen cpee.

JIM4HOCTHBIE Pe3ybTaThl OCBOSHUS yUeOHOTO MpeaMeTa « buonorusy T0KHBI OTPaKaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYaroIUXCsl pyKOBOJICTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEN
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAallMi, TMO3UTUBHBIX BHYTPEHHHX
yOeXAeHU, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  0OOIIecTBa,
pacuIipeHne KU3HEHHOTO OIbITa U ONbITA AESITENLHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HaIpaBJIEHUN BOCTIUTATEIbHOMN IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOTr0 BOCIIUTAHUS:




cOPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMK OOYy4aloUIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUNCKOT0 OOIIECTBa;

OCO3HAHHE CBOMX KOHCTUTYL[MOHHBIX IIpaB M OOS3aHHOCTEW, YBa)KEHUE 3aKOHA U
MIPaBONOPSJIKA;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH JAEATEIBHOCTH IPU CO3/IaHUH YUEOHBIX IPOCKTOB,
peleHnr y4eOHbIX U MTO3HABATENIbHBIX 33/1a4, BBIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3UIUIO 110 OTHOIICHHIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YyMEHUE VYYMUTHIBATb B CBOMX JCHCTBUAX HEOOXOAUMOCTb KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3sHBIMU YOEXKIEHUSMHU, KYJbTYPHBIMU EHHOCTSAMU U COLUAIBHBIM
MI0JIOKEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B IPOIECCE COBMECTHOI'O BBIMIOJHEHUS Y4YEOHBIX,
[IO3HABATEJIbHBIX M HCCIEIAOBATEIbCKUX 3aJa4, YBAXKUTEIBHOIO OTHOIIEHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOT0 COJIEPIKAHUS;

TFOTOBHOCTb K TyMaHUTapHOMN U BOJIOHTEPCKON JEATENBHOCTH;

2) MaTPHOTHYECKOT0 BOCIIUTAHHUSI:

c(hOPMHUPOBAHHOCTh POCCUUCKON TPaKIAHCKON MACHTHYHOCTH, MMATPUOTHU3MA, YBAKCHUS
K CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH mepes PonuHOMN, ropaocTu 3a CBOM Kpail, CBOIO
Ponuny, cBO# S3bIK U KYJIBTYPY, IPOLIIIOE M HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;

LIECHHOCTHOE OTHOUIEHWE K MPUPOAHOMY HACIEAMI0 U MAMITHUKAM [PUPOJBI,
JnocTuxkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OILIGHHMBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBIEHHE U DPa3BUTHUE
O1oI0ruM, IOHUMaHMsI 3HAa4€HUs1 OMOJIOTUH B IO3HAHWN 3aKOHOB IIPUPO/IbL, B dKU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uaeiiHass  yOexAEHHOCTh, TOTOBHOCTb K CIy)XeHMIO M 3amuTte OredecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:

OCO3HaHUE NYXOBHBIX LIEHHOCTEN POCCUIICKOr0 Hapoa;

c(OpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MIOBEICHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIIUIO U MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAaHME JIMYHOTO BKJIaJIa B IOCTPOEHHE YCTOWYMBOTO OYAYILEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pPOJUTENSM, CO3JIaHHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS LIEHHOCTEH CEMENHOM KU3HU B COOTBETCTBUU C TPAJULUSIMH HApOJOB
Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MMOHMMAaHHUE SYMOLIMOHAIBHOTO BO3AEUCTBUS JKUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPDQXXEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE MPOSBISTH
KayecTBa TBOPUYECKON JIMYHOCTH;

5) pusnueckoro  BocnUTAHUS, (OPMHUPOBAHHMA  KYJbTYPbI  310pPOBbSI H
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

MOHMMAaHME U peau3alys 3J0pOBOro u 6€30macHoro oopasa *HU3HH (310pOBOE MUTAHUE,
coOrofieHre TUTHEHUYECKUX TMPaBWJI U HOPM, COalaHCUPOBAHHBIM PEKUM 3aHATHH M OTIbIXa,
perynspHas (Qu3WYecKas AaKTHUBHOCTb), OEPEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOUICHUSI K COOCTBEHHOMY (PU3HMYECKOMY U IICUXHUUYECKOMY 3/I0pOBBIO;

MOHMMAaHUE [IEHHOCTH TMPaBWJI WHIUBUAYATHHOTO U KOJUIGKTUBHOTO 0O€30MacHOro
MOBE/ICHUS B CUTYaLUSAX, YTPOKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HaHHWE TOCJIEACTBUI U HEMPHSTHS BPEIHBIX MPUBBIUEK (YHOTPEOIEHUS aIKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

6) TPY/A0BOT0 BOCIUTAHUS




TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTePCTBA, TPYIAOTIO0HE;

FOTOBHOCTh K  AKTUBHOM  JEATENBHOCTH  TEXHOJOIMYECKOM M COLMAJIbHOMN
HaIPaBJIECHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, IJIAHUPOBATH M CAMOCTOSITEIBHO BBIMOJIHATH
TaKyl J1€ITEJIbHOCTb;

WHTEpEC K pasnuvHbM chepam mpodeccrnoHABHON NesSTeNbHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBII BBIOOp OyayIei mpodeccuu u peanr3oBbIBaTh COOCTBEHHBIEC KU3HEHHBIE IIJIaHbI;

TOTOBHOCTh U CITIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPA30BAHHIO HA TMPOTSDKEHUU BCel
JKU3HH;

7) 3K0JIOTHYECKOr0 BOCIIUTAHMS

9KOJIOTMUYECKH 11e7IeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UICTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHUE YPOBHS IKOJIOTUYECKOW KYIbTYPbl: HNPUOOpETEHHE ONbITa IUIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUM ISl OKPY>KAIOIIEH Cpe/ibl;

OCO3HaHUe T00aIbHOr0 XapaKkTepa dKOJOTHYECKUX MPOoOJIeM U MyTeil UX pelIeHHUs;

CIOCOOHOCTH MCIOJIL30BaTh MPUOOPETaeMbIC TIPU U3yYCHUN OMOJIOTHH 3HAHUS U YMEHUS
IpU pelIeHuU MNPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBUJI MOBEICHUS B MPUPOJIC, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHS B JKOCHCTEMaXx,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HETPUATHE ACHCTBUM, MPUHOCALIUX BpPEJ OKpYXKAIOUIEeH MPUPOTHOU Ccpeje,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIE HYKOJIOTMUECKUE MOCIEACTBUS MPEINTPUHUMAEMbIX
JICHCTBUM U NTPENOTBPALLATD UX;

HaJU4he Pa3BUTOIO SKOJOTMYECKOIO MBIIUICHUS, 3KOJIOTMYECKON KYJIbTYphl, OIBITA
JEATETbHOCTH  SKOJIOTUYECKOM HAMNpaBJIICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HMHU B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IpaKTUKE, TOTOBHOCTH K YYAacTHIO B
MPAKTUYECKOU IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOTr'0 MO3HAHUS

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIICTO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW TMPAKTUKH, OCHOBAaHHOTO HA JMAJore KYJIBTYp,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOET0 MECTa B MOJIUKYJIHTYPHOM MHDE;

COBEpILIEHCTBOBAaHUE  S3bIKOBOM M  YHUTATENIbCKOM  KYJIbTYpbl Kak  CpelCTBa
B3aUMOJICUCTBUS MEXIY JIIOJIbMU U TTIO3HAHUS MUPA;

MOHUMaHUE cenUu(PUKU OMOJOTUU KaK HayKH, OCO3HaHMs €€ poiu B (OPMUPOBAHUU
palMOHATBFHOTO HAYYHOTO MBIIIUICHHS], CO3/IJaHUHU IIEJIOCTHOTO TIPEICTABIICHUS 00 OKPYKAIOIIEM
MUpEe Kak O eIWHCTBE TMPHUPOABI, dYelOoBeKa M OOIIecTBa, B TO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEU U PEIICHUH MPOOIJIeM COXPaHEHUSI PUPOTHOTO PAaBHOBECHS,

yOexAEHHOCTh B 3HAUUMOCTH OWOJIOTUU IJIi COBPEMEHHOW HHBUIU3AIMU: O0ECTICUeHUs
HOBOTO YpPOBHS Pa3BUTHUS MEIUIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl Pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 TII00AbHBIX
HKOJIOTHYECKUX MPoOIIeM B obecrieueHus nepexoa K yCTONIMBOMY Pa3BUTHIO, PAIlHOHAIIBHOMY
MCIIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTD B TIOJYUCHUH OMOJIOTHYECKUX 3HAHWH B LIEJISAX MMOBBIIICHUS O0IIeH
KYJIBTYPBI, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIHOHAIbHON
rPaMOTHOCTH o0yyarouuxcs, GopMUpyeMoil Ipu U3y4yeHUn OHOJIOTHH;

MMOHMMAaHUE CYUIHOCTH METOJOB TO3HAHHUS, HCIOJb3yEMbIX B €CTECTBEHHBIX HayKax,
CITOCOOHOCTH WCTOJIb30BaTh MOJydyaeMble 3HAHUS [UIS aHaW3a W OOBSICHEHUS SBICHUUN
OKPYKAIOIIET0 MHUpa W MPOUCXOIAIIMX B HEM HW3MEHEHUH, YMEHHE JenaTh 0OOCHOBAHHBIE
3aKJTIOYEHUST HAa OCHOBE HAy4YHBIX (PAKTOB W HUMEIOIMIUXCA JAHHBIX C TENBI0 TOJYYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIHHO WCIOJIb30BaTh OWOJOTHYECKUE 3HAHUSA Ui PEIICHUS
po0JieM B peabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HaHUE IEHHOCTH HAYyYHOU JESITEIHPHOCTH, TOTOBHOCTh OCYIIECTBIISATh MPOCKTHYIO U
MCCJIEI0BATENbCKYIO IESITENIbHOCTh UH/IMBUIYAIBHO U B TPYIIIIE;




TOTOBHOCTh U CIIOCOOHOCTh K HEMPEpPHIBHOMY OOpPa30BaHHIO M CaMOOOpa30BaHUIO, K
aKTUBHOMY TIIOJIyYEHUIO HOBBIX 3HAaHMH MO OHOJOTMHM B COOTBETCTBUM C >KU3HEHHBIMHU
NOTPEOHOCTSAMMU.

METAIIPEAMETHBIE PE3YJIbTATbI

MeramnpeaMeTHbIe pe3ylbTaThl OCBOCHHUSI Y4eOHOTrOo mpeaMeTra «bHONorus» BKIIOYAIOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA MEXAUCUUIUIMHAPHBIE
(MeXmpenMeTHbIe) 00LIeHayUHbIE TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U crenu(uKy METOA0B MO3HAHMsI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHUs,
SBJICHHE, TPOIeCC, CHCTEeMa, HAay4HbId (DAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCClefloBaHue, HAOII0eHNe, U3MEPEHUe, HKCIEPUMEHT U JIpyTue); YHUBEpCaJbHbIE
yueOHble JeiicTBUs (TO3HABaTeNbHbIE, KOMMYHUKATUBHBIE, PETYIATUBHBIC), 00ECIICUNBAIOLIIE
(dopmupoBaHue (YHKIHOHAIBHON I'PaMOTHOCTH M COLMAIbHON KOMIIETEHLIIMU OOy4aroIluxcs;
CIIOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCHUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble y4yeOHble JAEHCTBUS B IIO3HABATEJIBHOH M
COLIMAJIbHON ITPAKTHKE.

B pesynbraTe u3yueHus OHOJOrMH Ha YpPOBHE cpenHero oouiero oOpa3oBaHUS Y
oOyuaromierocsi 0yayr copMupoBaHBI MMO3HABATEIbHBIC yYHUBEpCAIbHBIC ydeOHBIC NEHCTBHA,
KOMMYHHKAaTHBHbIE YHHBEpCaJlbHble Yy4yeOHble JEHCTBUS, PpEryISATHBHBIE YHHUBEPCAJIbHbBIE
yueOHbIE JeMCTBUSI, COBMECTHASI I€ATEIBHOCTD.

MeramnpeaMeTHble pe3ysibTaThl OCBOEGHHUSI MPOrpaMMbl CPEJHEro o0Iuero odpa3oBaHus
JOJIKHBI OTPAXKATh:

OBJ1ajleHNe YHUBEPCAIbHBIMH YU4eOHBIMH O3HABATEIbHBIMH eCTBUSIMM:

1) 6a3oBblIe JJOrHYeCKHUeE IeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M AKTyalIM3HpPOBAaTh MPOOJIEMy, paccMaTpuBaTh e
BCECTOPOHHE;

UCIOJb30BaTh INPU OCBOEHHM 3HAHUM NpPUEMBI JIOTMYECKOTO MBILIUIEHUS (aHaIu3a,
CHHTE3a, CpaBHEHHUS, KIACCH(PHUKAIMHA, OOOOIIEHHs), PpACKPHIBATh CMBICT OHOJIOTHYECKHX
HOHATHUH (BBIIENATh UX XapaKTEePHbIE IPU3HAKH, YCTAHABIUBATE CBSI3U C JPYTUMHU MOHATHUIMN);

ONpeAeNATh LEeNU JeATeNIbHOCTH, 3ajaBasl MapaMeTpbl U KPUTEPUHM HUX JOCTHXKEHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTaBICHHBIMU LIEISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE TOHATHSA JUIsl OOBsICHEHHsS] (AaKTOB U SIBJICHUH >KUBOU
HIPUPOIBI;

CTPOUTH JIOTUYECKHE PACCYXJIEHUs (MHAYKTUBHBIE, NEAYKTUBHbIE, MO aHAJOTHH),
BBISBIISATh 3aKOHOMEPHOCTH U NPOTHUBOPEUUS B PaCCMATPUBAEMBIX SIBICHUSAX, (OPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IIPUMEHSTh CXEMHO-MOJEIBHBIE CPECTBA I NPEACTABICHUS CYLIECTBEHHBIX CBA3EH U
OTHOIIICHUN B W3y4aeMbIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTHBOPEUMM Pa3HOTO poja,
BBISIBIICHHBIX B PA3JIMYHBIX MH(POPMAIIMOHHBIX HCTOYHHKAX;

pa3zpabarbiBaTh IJIaH peHieHus MpoOJemMbl C  Y4€TOM aHajlu3a HMEIOLIUXCS
MaTepHaJIbHBIX U HEMaTepUaIbHBIX PECYpPCOB;

BHOCUTbH KOPPEKTUBBI B JESTENbHOCTb, OLIEHHBATH COOTBETCTBHE PE3YJIbTATOB IIEJISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJIUHUPOBAaTh W BBINOJHATH pPabOTy B YCJIOBHUSX pEallbHOTO, BUPTYAJIbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOCHUCTBUS;

pa3BHUBaTh KPeaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCTET0BATEIbCKHE IeHCTBHS:

BJIa/IETh HAaBbIKAMHU Y4eOHO-HMCCIIEI0BATENbCKON U MPOEKTHOW AESITeNbHOCTH, HABBIKAMU
pasperieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHus MPaKTUUECKUX 3aa4, IPUMEHEHHUIO Pa3INYHbIX METOJ0B MTO3HAHUS;

HCIIOJIb30BaTh PA3JIMYHbIE BHJbI ACSATEIBHOCTH IO TOJYYEHUI0 HOBOTO 3HAHMS, €ro
MHTEPIIPETAllUY, PEo0Opa30BaHUI0 U MPUMEHEHHUIO B YYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POEKTOB;




(dbopMHpOBATh HAYYHBII TUI MBIIIJICHUS, BIaJETh HAYYHOH TEPMUHOIOTHEH, KIIIOUEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh U (POpMyTUpOBaTH COOCTBEHHBIE 3a/laud B 0Opa30BaTEIbHON JAEATEILHOCTH H
AKHU3HEHHBIX CUTYaLUsX;

BBISIBIIAITh TIPUYMHHO-CJICJICTBEHHBIC CBSI3M M aKTYAJIIM3MPOBATh 3a7ady, BBIJBUTATh
TUNoTe3y €€ pelleHHs, HaXOAWUTb AapryMeHThl JUld Jl0Ka3aTeIbCTBA CBOMX YTBEpPXKIEHUI,
3aJaBaTh MapaMEeTPbl U KPUTEPUHN PEIICHUS;

aHAJIM3UPOBATh IIOJIyYEHHbIE B XOJA€ pELICHHUsA 3aJaud pe3yibTaTbhl, KPUTUYECKU
OLIGHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsIM, OLIECHUBATh IPUOOPETEHHBIH OIBIT;

OCYIIECTBIIATH IIeJICHANPaBICHHBI MOUCK MEPEHOCa CPEICTB M CIIOCOOOB NIEHCTBUA B
npo¢eCCHOHATIBHYIO Cpeay;

yMETh TEPEHOCUTh 3HAHUS B I[IO3HABATEIBHYID M  IPAKTHYECKYI0  0O0IacTH
KHU3HEIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00IacTel;

BBIJIBUI'aTh HOBBIE WJEH, NpE/UlaraTh OPUTMHAIbHbBIE MOAXOJbl M PpEIIEHUs,, CTaBUTh
npoOJIeMBI U 33]1a49H, TOITYCKAIOIINE aJTbTePHATUBHBIC PEIICHHUS.

3) paGora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3NUYHBIX MCTOYHHKAX HH(MOpMaIuu (Tekcre ydyeOHOro mocolwus,
HAY4YHO-TIOMYJISIPHON JMTepaType, OMOJOTMYECKUX CIOBapsIX M CIPAaBOYHHMKAX, KOMIIbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBATh MH(POPMALMIO PA3NTUYHBIX BHIOB U (OpM
IPECTaBICHUs, KPUTUUYECKU OLIEHUBATh €€ J0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(dbopMyIHpOBaTH 3amMpoChl M NPUMEHSTH pa3IMYHbIE METOJBI NPH TOUCKE U OTOOpe
6uonornyeckoi MHGopMaIy, He0OX0IUMOM /1715 BHIIOJIHEHUS YUeOHBIX 3a/1a4;

NpUOOpETaTh OMBIT UCIOJIB30BaHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O HCIOJIb30BAHUS PA3JIUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTHMAJBHYIO (OPMY TpEACTaBICHUS OHOIOTHYECKOM
uHpopManuu (Cxembl, rpaduKu, TUarpaMMsl, TaOIMIIbI, PUCYHKH U APYToe);

UCIOJIb30BaTh HAy4yHBIH $3bIK B KauecTBE CPEACTBA Mpu paboTe ¢ OHOIOrHYecKOn
uHpopMaLuel: TPUMEHATh XUMHUYECKHe, (PU3NYeCKHe M MaTeMaTH4eCKHe 3HAKM U CHUMBOJIBI,
dbopmysbl, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3oBbIBATh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATIISAHOCTH;

BJIQJIETh HABBIKAMHM pPACIIO3HABAaHMA W 3aIIUTHl MHPOpPMANWH, HHGOPMAITMOHHON
0€3011aCHOCTH JTMYHOCTH.

OgJiaienne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH J1eHCTBHAMU:

1) oomenne:

OCYIIECTBIISITh KOMMYHHKAIIMH BO BCEX cdepax KU3HM, aKTUBHO Y4aCTBOBATH B AMAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CYXJaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKAa3bIBATh
CYXJIEHUS OTHOCHTEJIBHO BBINIONHEHUS TMIpeUIaraeMo 3afadd, YYHTHIBATb HMHTEPECHl U
COIJIACOBAHHOCTH MO3ULUH IPYTUX YYaCTHUKOB JIMAJIOTa WIM JUCKYCCHH);

pacrio3HaBaTh HeBepOabHBIC CpPEACTBAa OOMICHHWS, TMOHMMATh 3HAYEHUE COIMAIbHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHUSI KOH(QJIMKTHBIX CUTYallud, YMETh CMAT4aTh KOH(PIUKTHI U
BECTH TIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMH CIIOCOOaMU OOLIECHHUS W B3aUMOCWCTBUS, TOHUMATh HaMEPEHUs
JIPYTUX JOACH, TIPOSIBIIATh YBAXHUTEIHHOE OTHOIICHHE K COOSCETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOIB30BaHHEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHUMAaTh U MCIIOB30BaTh MPEUMYIIECTBA KOMAaHAHOM U MHIUBHUIYaIbHON pabOTHI MpH
pelieHnn OMOJI0rHYecKol MpobdieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS NPH PeLICHUH y4eOHOM 3a1auu;




BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JCHUCTBHH C y4E€TOM OOIIMX HHTEPECOB M
BO3MO>KHOCTEM Ka)KJIOTO 4ICHA KOJUIEKTHBA,

IIPUHUMATh L€ COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUS 1O €€ NOCTH)KEHHIO: COCTaBIATh IUIAH JEHUCTBUM, PAaCIpEAeiATbh POJIH C YYETOM
MHEHHUI yJaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLIEHUBATh Ka4eCTBO CBOET0O BKJIA/la U KaXKJI0TO YYaCTHUKA KOMaH bl B OOLIUIl pe3yabTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IIpeasiaraTb HOBBIE IIPOEKTHI, OLICHUBATh WJEU C IO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATh TO3UTHBHOE CTPAaTETUYECKOE IIOBEACHHUE B PA3JINYHBIX CHUTYALMsX,
IPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

Ogy1ajeHNne YHHBEPCAJIBHBIMHU PeryJsiTHBHBIMH 1eCTBUAMM:

1) camoopranmu3amnus:

UCIOJb30BaTh OMOJIOTMYECKUE 3HAHUS U BBIABICHMS IPOOJIEM M MX pELIeHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1IeJIEBbIE U CMBICJIOBBIC YCTAHOBKU B CBOUX
JICUCTBUAX M IOCTYNKAaX MO OTHOIIEHUIO K >KMBOW MPHUPOJE, CBOEMY 3I0POBBIO M 3JI0POBBIO
OKPYXKarOIIMX;

CaMOCTOSITEJIbHO OCYILLIECTBJISATh IM03HABATEIbHYIO NEATEIbHOCTD, BBIABISATH MPOOJIEMBI,
CTaBUTh U (QOPMYJIUPOBaTh COOCTBEHHBIE 3aJa4d B O0Opa30BaTEIbHOW JESITEIbHOCTH U
JKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITEJIHO COCTaBJISITh IUIaH PELIEHUs IPOOIEMbI C YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEAIOUTEHUII;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

paciupsaTh paMKHM y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX NPEANIOYTEHUN;

JieN1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M TPOSIBICHUIO IIUPOKOW HPYIUIMH B pa3HbIX
00JacTsX 3HaHUH, IOCTOSIHHO TOBBIIIATH CBOI 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHD.

2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HaBbIKAMU MIO3HABATENIbHOI pe(IeKCuu Kak OCO3HaHMsI COBEPILIAEMBbIX ACHCTBUM
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, CIOIb30BATH MPUEMBI pedIieKCuu
JUISL OLICHKU CUTYaI[H, BBIOOpa BEPHOTO PEIICHMUS;

YMETH OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 10 UX CHUKECHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MU aHAIU3€ PE3YNIbTATOB JIEATEIBHOCTH;

3) npuHsITHE CeOsI U APYTHX:

MPUHUMATD ce0sl, TOHMUMasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apI'yMEHTBI APYIUX IIPU aHAIU3€ PE3YNIbTATOB JEATEIBHOCTH;

MIpU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OMIMOKH;

pa3BUBaATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIMU APYroro 4eJoBeKa.

MNPEIMETHBIE PE3YJIBTATHBI

IIpenmeTHble pe3yibTaThl OCBOEHHS cojaepkaHHs ydyeOHoro mpeamera «buonorus» Ha
yriayOn€HHOM YpOBHE OPHUEHTHPOBAHBI Ha o0ecrnieueHue npoUIBLHOTO
o0yuenus oOyuatomuxcst Ouonoru. OHU BKJIIOYAIOT: crenuduyeckre s OHOJIOTHM Hay4dHbIE
3HAaHUSA, YMEHHUS U CHocoObl JEHCTBHI MO OCBOEHUIO, MHTEPHpPETAlH U TNpeoOpa3oBaHUIO
3HAHUH, BUJBI JEATEIBHOCTH I10 IOJYyYEHUIO HOBBIX 3HAHMM U UX IPUMEHEHMIO B Pa3iIMYHBIX
yueOHBIX, a TaKXKe B pEaJbHBIX JKU3HEHHBIX CcHUTyauusx. llpenmeTrHble pe3yabTaThl
IIPEICTABJICHBI 110 I'OAAM U3Y4EHHUS.




[IpenmerHsie  pe3ynbTaThl  OCBOoeHHS ydeOHoro mpeamera «buonorus» B 10
Kjlacce TOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE U PO OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHPOBAHUN €CTECTBEHHO-HAyYHOM KapTHUHBI MHUpPA, B IO3HAHMM 3aKOHOB IPUPOJABI U
peneHny mpodIeM parroHaIFHOTO IPUPOAOIOIB30BAHUS, O BKJIaI€ POCCUICKUX U 3apyO0eKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHHE CHUCTEMOW OHMOJOrMYecKHX 3HAHHH, KOTOpas BKJIIOYAET: OCHOBOIOJAraroIiue
Ouosornyeckre TEPMHMHbI U IOHATUSA (KHU3Hb, KJIETKA, OpraHU3M, MeTaboyiu3M, FOMEeocTas,
CaMOpETYJISILMSL, CAMOBOCIIPOU3BEECHHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas Teopus 1. llIBamna, M. llneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciencTBeHHocTH T. Moprana), yuenus (H. . BaBunoBa — o nenrpax
MHOIr000pa3usi U MPOUCXOXKAEHUS KYJIbTYpHBIX pacTe€HUil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
IIEPBOIr0 MOKOJIEHMS, pacLIeIIEHUs, YUCTOThI TaMeT, HE3aBUCUMOTr0 HacienoBanus ['. Mennens,
IFOMOJIOTHYECKUX PAJOB B HacieICTBeHHOM wusmeHuuBocty H. U. BaBuiosa), npuHUMIIBI
(KOMILJIEMEHTapHOCTH);

BJIaJIEHHE OCHOBHBIMUM METOJIaMH Hay4YHOT'O IO3HAHUS, UCIOJIb3YEMbIX B OMOJIOTHYECKUX
MCCJICIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHUE, HA0II0ICHHE, SKCTICPUMEHT);

YMEHHUE BBIJCIATh CYLIECTBEHHbIE MPU3HAKHU: BHUPYCOB, KJIETOK IPOKApUOT U 3yKApPHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie OakTepuil, rpuOOB, pacTeHuUM,
KUBOTHBIX U UYEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM OPraHOB PACTEHMM, )KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  KU3HEAEATEIbHOCTH, IPOTEKAOIMX B OpPraHu3Max pPACTEHUM, KUBOTHBIX U
4eJI0BEKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BELIeCTB (METa00IM3M), IPEBPALLCHUS SHEPTHH,
OposkeHHsI, aBTOTPO(HOTr0 M TeTepoTpO(HOr0 TUIIOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeToreHe3a, SMOpPHOreHesa, oCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOKEHHUS,
MHAMBUAYAJIbHOTO Ppa3BUTHs OpraHu3Ma (OHTOI€HE3a), B3aWMOJEWUCTBUS T'€HOB, IE€TEpO3HUCa,
UCKYCCTBEHHOI'O 0TOOPA;

YMEHHE YCTaHaBJIMBAaTh B3aWMOCBSI3M MEXAY OpraHOMWJIAMHU KJIETKH M UX (QYHKLUMSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH M UX (QYHKLUUSAMU, MEXKIAY OpraHaMH M CUCTEMaMU OPTaHOB Y
pacTeHMi, >KMBOTHBIX M 4YeJIOBEKa M UX (QYHKIUSAMH, MEXIy CHCTEMaMHU OPraHoB U HX
GyHKUIMAMH, MEXIy 3TalaMd OOMEHa BEILeCTB, ATAallaMH KJIETOYHOIO LHKJIA U JKM3HEHHBIX
IUKJIOB OPraHu3MOB, JTallaMd SMOPUOHAIBHOTO Ppa3BUTHS, TE€HOTUIIOM U (EHOTUIIOM,
(deHoTHIIOM U (haKkTOpaMH Cpebl OOUTAHNUS;

YMEHHE BBISBIATh OTIMYUTEIbHBIE NMPU3HAKU >KUBBIX CHCTEM, B TOM YHCJIE PACTEHHI,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJb30BaTh COOTBETCTBYIOIINE apryMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO
Y CUMBOJIMKY JUUISl I0Ka3aTeIbCTBA POACTBA OPraHM3MOB Pa3HbIX CHCTEMAaTUYECKUX IPYIIIL;

yMEHHE peliarb OWOJIOrMYeCKHe 3a/ladyM, BBISBIATH MPUUMHHO-CIEACTBEHHbBIE CBS3H
MEXIy HUCCIeAYeMbIMH OHOJIOTMYECKUMHU TpOLlecCaMM U SIBJICHHUSMH, J€laTh BBIBOJABI U
IIPOTHO3bI HA OCHOBAHMH IOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOIHATH JaOOpaTOpPHBIE U MPAaKTHUYECKHe padoThl, cOOMI0aTh MpaBuUia Mpu
paboTe ¢ yueOHBIM U JIa00paTOPHBIM 00OPYIOBAHHEM;

YMEHHME BBLIBUTaThb THUIIOTE3bl, IPOBEPATh MX DSKCIEPUMEHTAIBHBIMH CPEICTBAMH,
bopMynupys Leb UCCIe0BaHus, aHAIM3UPOBATh MMOJIyY€HHbIE PE3YNIbTaThl U JeJ1aTh BHIBO/IBI;

YMEHHUE Yy4acTBOBATh B yueOHO-HCCIEeI0BATEIbCKONW paboTe Mo OHOJIOTHH, SKOJIOTUH U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBbHBIX HAay4HbIX OOIIECTB, M MYOJMYHO MPEICTaBIATh
MOJIy4YEeHHBIE PE3y/IbTaThl HA YUEHUUYECKUX KOH(EPEHIHIX;

YMEHHE OIIeHHBATh STHYECKHE acCHEeKThl COBPEMEHHBIX HCCIEeNIOBaHUI B 00JacTH
OMoNorMM M MeIUIUHBI (KJIOHUPOBAaHHE, HCKYCCTBEHHOE OIIOJOTBOPEHHE, HalpaBIeHHOE
M3MEHEHHE TeHOMa U CO3JjaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYILECTBIISATh OCO3HAHHBIN BBIOOp Oy/ymiel npodeccuoHanbHOM e TebHOCTH
B oOsiactu OHOJIOTHMH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPUHU, CEIIbCKOIO XO034HCTBa,
NUILEBOM IMPOMBILIUIEHHOCTH, YIJIYOJIsATh IIO3HABATENIbHBIM WHTEpPEC, HaANpaBICHHbIM Ha




OCO3HAHHBII BBIOOpP COOTBETCTBYIOIIEH TMpodeccud W MPOAODKEHHE OHOJIOrMYecKOro
00pa3zoBaHus B OpraHU3AIMAX CPEIHETO MPOPECCHOHATBHOTO U BBHICIIIET0 00pa30BaHUSI.

[Ipenmernsie  pe3ynbTaThl  OCBOoeHHs ydeOHoro mpeamera «buonorms» B 11
KJlacce IOJKHBI OTPaXarh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE U PO OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(bopMUPOBAHUN COBPEMEHHOM €CTEeCTBEHHO-HAyYHOM KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
OPUPOJBI U PEIICHUH HKOJOTHYECKUX MPOOJeM YelIOBEYeCTBA, a TAKXKE B PEIICHUH BOIPOCOB
palMoHaIbHOIO MPHUPOJIONOIL30BaHUS, U B (HOPMUPOBAHMM LEHHOCTHOTO OTHOLIEHUS K
npupoje, oOMIECTBY, YEIOBEKY, O BKIIAJE POCCUHCKUX W 3apyOCKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHUE BIIJIETh CHCTEMOW OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYACT ONPEACICHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIIOJAralouMX OWOJIOTUYECKUX TEPMUHOB U TMOHATUN (BUI,
sKocucTema, Ouocdepa), Oumonormdeckue Teopuu (dBomonnoHHass Teopust Y. JlapBuHa,
CUHTeTHUYecKas Teopusi sBontouuu), ydenus (A. H. CeepuoBa — 0 NyTSX U HampaBICHHIX
sBosmonu, B.W. BepHaackoro — o 6uocdepe), 3akoHbl (reHeTHYecKoro paBHoBecust [[x. Xapau
u B. BaitnGepra, 3apoasimeBoro cxoactsa K. M. bapa), npaBuna (munumyma HO. JIuOuxa,
HKOJIOTMYECKOM MUpaMuabl SHEPTUHN ), TUIIOTE3bI (TUnote3a «mupa PHK» V. 'nnbepra);

YMEHHE BJAJIeTh OCHOBHBIMH METOJAAMHM HAy4YHOTO TMO3HAHUS, HUCIOIB3YEMBbIMU B
OMOJIOTHYECKUX HCCIICAOBAHMIX JKUBBIX OOBEKTOB M JKOCHUCTEM (ONHCaHUE, H3MEpEHHE,
HaOII0/IeHUE, SKCIIEPUMEHT), CIIOCO0aMH BBISIBICHHUS U OLIGHKH aHTPOIMOTE€HHBIX M3MEHEHHH B
IPUPOJIC;

YMEHHE BBIJCNATh CYIIECTBEHHBIC MPU3HAKH: BUAOB, OMOTEOIIEHO30B, DKOCHCTEM U
Oouocdepsl, CTaOMIM3UPYIOIIETro, MABIDKYIIETO W Pa3phIBAIONIETO €CTECTBEHHOTO OTOOpa,
AJTOMATPUUECKOT0 ¥ CUMIATPUYECKOTO BU000pA30BaHUs, BIUSHUS JIBIKYIIUX CHII 3BOJIOIUU
Ha TeHO(OH]| MOIYJISAIUHN, TPUCTIOCOOICHHOCTH OPTaHU3MOB K cpefe OOMTaHHs, YepeOBaHUS
HAIpPaBJIEHUH 3BOJIOIUHU, KPYTOBOPOTA BELIECTB M MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHE YCTAaHABJIMBATh B3AaMMOCBSI3M MEXAY MPOIECCaMHU HBOJIOIUH, JBHKYIIUMHU
CUJIaMU aHTpPOIOTeHe3a, KOMIOHEHTAMHU PA3IUYHBIX DKOCHCTEM U MPUCIOCOOICHUSMU K HUM
OpTraHN3MOB;

YMEHHE BBIABJISATH OTJIMYUTENbHBIE MPHU3HAKUA JKUBBIX CHCTEM, MPHUCITOCOOIECHHOCTH
BUJIOB K cCpele oOuTaHus, aOMOTHUYECKMX U OHUOTHYECKUX KOMIIOHEHTOB JKOCHUCTEM,
B3aMMOCBS3€H OpraHU3MOB B COOOIIIECTBAX, aHTPOIIOT€HHBIX U3MEHEHHUH B SKOCHCTEMAax CBOEH
MECTHOCTH;

YMEHHUE HUCIOJIb30BaTh COOTBETCTBYIOIIME apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO
U CHUMBOJIHMKY JJIsl JIOKAa3aTelIbCTBA POJCTBA OPTaHU3MOB DPA3HBIX CHCTEMATHYECKHUX TPYIII,
B3aMMOCBSI3M OpPraHU3MOB U Cpebl OOMTaHHUs, €IMHCTBA YEIIOBEYECKHUX pac, HEOOXOAMMOCTH
COXpaHEHHsI MHOTOOOpa3usi BHJOB M JKOCHCTEM KaK YCIOBHUS COCYIIECTBOBAaHHS TPUPOABI U
4eJI0BEYECTBA;

YMEHHE pemath OHOJOTWYECKHE 3aJaud, BBIABIATH NPHUYNHHO-CIEIACTBEHHBIC CBS3U
MEXYy HCCIEyeMbIMI OHOJOTHYECKHUMH TIPOIeCCAaMU U SIBICHUSMHU, JENaTh BBIBOIBI U
MIPOTHO3BI HA OCHOBAHHH MOJTYYCHHBIX PE3YJIbTaTOB;

YMEHHE BBIMONHATH J1a00paTOpHbIE U MpakTU4Yeckue paboThl, cOOMI0IATh MpaBWiIa MpU
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIIBUTaTh THUIIOTE3bI, MPOBEPSATh HMX OSKCIEPUMEHTAIBHBIMU CPEICTBAMU,
bopMyHpys 1eNb UCCIIeI0OBaHNS, aHATM3UPOBATh OJTYYCHHBIC PE3YIIbTAThI U JIENIaTh BHIBOJIBI,

YMEHHUE Yy4acTBOBATh B yueOHO-HCCIEI0OBATEIbCKONW paboTe Mo OMOIOTHH, SKOJIOTUH U
MeIUIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOIMYHO IMPEICTABISATH
MOJTy4YEHHBIC PE3YJIbTAThl HA YYEHUYECKHX KOH(PEPEHIINAX;

YMEHHE OIICHUBATh THUIOTE3bl M TEOPHUH O MPOUCXOXKACHWU IKU3HM, 4YeJOBEKa W
YeNOBEUYEeCKNX pac, O MPUYMHAX, TMOCIEICTBUAX U CHOCO0aX MPEIOTBpAIIEHUS TII00ATBHBIX
W3MEHEHUH B 6uocdepe;




YMEHHUE OCYILECTBIISATh OCO3HAHHBIN BBIOOp Oymymiel npodeccuoHanbHOM AeATeIbHOCTH
B o0macTu OHONOTHH, SKOJOTHH, TPHUPOJONOIG30BAHHSA, MEIUIMHBI, OWOTEXHOJIOIHH,
NICHXOJIOTHH, BETCPUHAPHH, CEIBCKOTO XO3AWCTBAa, MHUINEBOW HPOMBIIIICHHOCTH, YIIyOJIATh
NIO3HABATEIbHBI HMHTEpEC, HANpPaBICHHBI Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOLICH
npodeccun M TPOJODKEHHE OHMOJIOTMYECKOro o00pa3oBaHMsT B OPraHU3ALUSAX CPEIHEro
poecCHOHATBHOTO U BBICIIET0 00pa30BaHMS.




TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmeHnoBaHMe pa3ielioB U TEM ITPOTPaMMBbI KonmgectBo yacoB OnexrponHbie (1(POBBIE) 00pa3oBaTEIbHBIC
n/n Beero|| KouTponbHbIe [IpakTuueckue pecypeel
paboThI paboThI

1 buonorus kak Hayka 1 0 0 bubaunoreka [JOK
https://m.edsoo.ru/7f41¢c292

2 JKuBble cUCTEMBI M UX U3yYEHHUE 2 0 0 bubmmoreka [IOK
https://m.edsoo.ru/7f41¢c292

3 buonorus kiaeTku 2 0 0.5 bubmuorexa [JOK
https://m.edsoo.ru/7f41¢c292

4 XuUMHYecKash OpraHu3aius KICTKH 10 1 1 bu6nuoreka [IOK
https://m.edsoo.ru/7f41¢c292

) CrpoeHue u QyHKIMH KIETKA 8 1 2 bubnuotexa [HOK
https://m.edsoo.ru/7f41¢c292

6 OOMeH BeleCcTB U MPEeBpallleHue YHEPTUH B KIIETKE 9 1 1 bubnmnoreka [HOK
https://m.edsoo.ru/7f41¢c292

7 HacnencrBenHast nnpopmanus u peanuzaius e€ B 9 1 0.5 bubmuoreka [JOK
KJIETKE https://m.edsoo.ru/7f41c292

8 JKu3HEHHBIN UK KISTKU 6 1 1 bubmuotexa [JOK
https://m.edsoo.ru/7f41¢c292

9 CtpoeHue u GyHKIIMH OpraHU3MOB 17 0 1.5 bubnmnoreka [JOK
https://m.edsoo.ru/7f41¢c292

10 ||Pa3MHOeHME U pa3BUTHE OPTaHU3MOB 8 0 1.5 bubmuoreka [JOK
https://m.edsoo.ru/7f41¢c292

11 |[eneTnka — HayKa O HAaCJIEJCTBEHHOCTH H 2 0 0.5 bubmmoreka [IOK
M3MEHYHMBOCTH OPTaHU3MOB https://m.edsoo.ru/7f41c292

12 ||[3akOHOMEPHOCTH HACIEICTBEHHOCTH 11 1 1 bu6mmoreka [JOK




Ne HaunmenoBanue pa3zenoB v TeM nporpaMmbl ‘ KonuuecTBo uacos ‘ DnexTpoHHbIe (1M POBEIE) 00pa3oBaTEIbHbIC
n/m Bcero| KonTponbsHbie [IpakTHyeckue peCypChI
paboThI paboThI
| [ [ | Inttps://m.edsoo.ru/7f41c292
13 ||3akoHOMEpPHOCTH U3MEHYMBOCTU 6 1 1 bubnmoreka [JOK
https://m.edsoo.ru/7f41¢c292
14 |eneTuka ueloBeKa 3 0 0.5 Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41¢c292
15 ||Cenekuust OpraHu3MoB 4 0 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41¢c292
16 ||BHOTEXHOJIOTHS U CHHTETUYECKass OMOIOTHS 4 0 0 bubmnoreka IIOK
https://m.edsoo.ru/7f41¢c292
(OBILEE KOJIMYECTBO YACOB I10 ITIPOTPAMME | 102 | 7 [ 13 [
11 KJIACC
Ne HanmeHnoBaHue pa3enoB v TEM IPOTPaMMBbI ‘ KommuecTBo yacoB ‘ DnexTpoHHbIe (ITUPPOBBIC)
n/n Bceero|| KonTpombHEIE ITpakTHyeckue 06pasoBaTeNbHbIE pecypebl
paboTHI paboTHI
1 |BapoxaeHre U pa3BUTHE YBOJIOIMOHHBIX MTPEICTABICHHIA B 6 0 0 bubnuoteka [JOK
ouosoruu https://m.edsoo.ru/7f41lcc74
2 |IMHUKpO3BOJIOIHS U €€ Pe3yIIbTaThI 15 1 2 bubnnoreka [JOK
https://m.edsoo.ru/7f41lcc74
3 ||Makpo3BotOIHs U €€ pe3ybTaThl 6 0 0 bubnuoreka [IOK
https://m.edsoo.ru/7f41cc74
4 |T[IporcxoXaeHUE U Pa3BUTHE KU3HH Ha 3eMite 15 1 1.5 bubmmoreka [IOK
https://m.edsoo.ru/7f41cc74
5  |[IpoucxoxkaeHne YenoBeKa — aHTPOIIOTEHE3 11 1 1 bubmuorexa [IOK
https://m.edsoo.ru/7f41cc74
‘6 ”9KOJ‘IOFI/I$I — HayKa O B3aMMOOTHOIICHHUSAX OPraHU3MOB U H 3 H 0 H 0.5 HBI/I6JII/IOTeKa I[IOK




HaumeHnoBanue pa3fenoB U TEM IIpOrpaMMbl

KonnyectBo yacos

| DnexTpoHHbIe (ITUPPOBBIC)

Bcero

Kontponsubie
paboTEI

[IpakTryeckue
paboTEI

o0pa3oBaTeNnbHbIE PECypChl

”HaI[OpFaHI/IBMCHHLIX CHUCTEM C OKpY>Karollen cpeaoit

|Inttps://m.edsoo.ru/7f41cc74
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