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PABOYAS ITPOTPAMMA I10 YYEBHOMY ITPEJIMETY «bOJIOI'UST»
(YI'JIYBJIEHHBIN YPOBEHD).

MOSICHUTEJIBHASA 3AIIUCKA

[Iporpamma mo ydeOHOMy mpeaMery "buomorus" (manmee - Ouosorus) Ha
YpOBHE cpefHero obmiero obpazoBaHusi pazpaboraHa Ha ocHoBe DeaepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii deneparum,
dI'OC COO, KoHuenuuu npenojaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHU (penepanbHoi paboueil mporpaMmMbl BOCIIUTAHUS.

VYueOubiii npeamer «buonorus» yriayonéHHoro ypoBHS u3ydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeaMmeTb». CormacHo mnonoxenusm PI'OC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJIEHHOM YPOBHE, SIBISIIOTCA CIIOCOOOM
mubdepeHnranun  00ydeHUsT Ha YpOBHE CpeaHEero oOlmiero oOpa3oBaHuUs U
IpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
o01IKUM, cpeHUM TTPOPECCUOHATIEHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIA M3 OJTUX YYEOHBIX TPEAMETOB JODKEH OBITh OPHEHTHPOBAH Ha
IPUOPUTETHOE pEIIeHNEe 00pa30BATEIbHBIX, BOCIHUTATENBHBIX M PAa3BUBAIOIINX
3aJa4, CBA3aHHBIX C MpodopueHTanuell o0yyarolmuxcs U CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIaCTM HAay4yHOTO 3HAHUS, CBSI3aHHOTO ¢ OMOJIOTHEH,
MEIUIUHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WIJIM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHoMy mnpenMery "buosorus" naér mpejacTtaBieHHE O
HeNMu U 3ajadax u3ydeHus ydeOHoro mnpenmera «buonorus» Ha yriayOGnéHHOM
YpOBHE, OIpenemseT 00s3areabHoe (MHBApUaHTHOE) MIPEIMETHOE COIepKAHHE, €r0
CTPYKTYpUpOBaHHE [0 pa3leaaM U TeMmaM, paclpeleieHre MO0 Kiaccam,
PEKOMEH/IyeT MOCIEe0BAaTeIbHOCTh M3yUeHUS y4eOHOro Marepuaia ¢ Y4EToM
MEXMPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKM y4eOHOTO MpoIiecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuatomuxcsi. B mnporpamme 10 Ouonoruu
peain30BaH MNPUHIUI IPEEMCTBEHHOCTH C H3YyYEHHEM OHOJIOTUM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HANPaBIEHHOCTh Ha  TOCJEAyIollee pa3BUTHE OWOJOTHYECKUX  3HAHUH,
OPUEHTHPOBAHHBIX Ha (POPMHPOBAHHE €CTECTBEHHO-HAYYHOTO MHPOBO33pPEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHU O 310pOBOM 00pa3e >KWU3HM, Ha
BOCIIUTaHHE OEpEeKHOTO OTHOUICHHS K OKpy)Kawlled npupoaHon cpexne. B
nporpaMMe 1Mo OWOJIOTUM Tak)Ke TOKa3aHbl BO3MOXHOCTH y4eOHOTrO IMpeaMera
«buonorusiy B peanuzanuu  TpedboBanuit PIOC COO Kk MmIaHUPYyEMBbIM
JUYHOCTHBIM, METAlpeJIMETHbIM M TPEIMETHBIM pe3yJbTaTaM OOydYeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATEJIIbHON  N1€ATEIbHOCTH



OoOydJaronmxcst MO OCBOCHHIO COJEPKaHUS OMOJOTHYECKOrO O0Opa3oBaHUS Ha
YpOBHE CpeHEro 001Iero 0opa3oBaHusl.

Y4eOnpiii npeameT «bruonorus» Ha ypoBHE CpeaHero o01mero oOpa3oBaHUS
3aBepiiaeT OuoJIoTMYecKoe O00pa3oBaHWE B IIKOJE MW OpPUEHTHUPOBAH Ha
pacuMpeHre U yriryOJieHHe 3HAaHUW 00ydYaroluXcsi O >KUBOW MPHUPOJIE, OCHOBAaX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHH, SMOPUOJIOTUH W OHOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKLINN, OMOTEXHOJIOIMH, SBOIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuenue ydeOHoro mpeamera «buonorus» Ha yrIyOJIEHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K TMOCIEAYIOIIEMY IOJIYYEHHUIO
Ouonornyeckoro  o0Opa3oBaHMsl B By3aXx UM OpraHu3alusx  CPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKAHMSI COCTABIISIET CHUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJIYYEHHBIX NpPH HU3YYEHUH  OOYyYarOIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
oOmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJMy4YarOT pasBuTHe. Tak,
paclIMpeHbl U YIIyOJieHbl OHWOJOrMYECKHME 3HAHUS O PACTEHUSAX, >KUBOTHBIX,
rpu0ax, OakTepHsiX, OpraHU3ME 4YeJOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HU,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS TPUKIIATHOTO U MMOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHH
(bU3UKK, XUMHUH, reorpadui 1 MaTEMaTUKH.

CtpykTypa mnporpamMmbl 1o ydeOHOMYy mnpeamery "buonorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIH U 93BOJIOLUMOHHBIM MOAXOABI K HU3YYEHHUIO OHOJIOTHH.
CorylacHO UM, U3y4YarOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUUISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3AlMH, SBOJIOLMN OPraHUYECKOro MHUpa Ha 3eMiie,
COXpaHEeHUsi OMOJIOTUYECKOro pa3HooOpaszus 1utanetel. Tak, B 10 kmacce
U3Yy4alOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTUH U
OMOJIOTHM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMU U CHUHTETHUYECKOM
OMOJIOTMH, AKTyalU3UPYIOTCS 3HAHMS OO0ydarIMXcs MO0 OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3ywaroTcs SBOJIOLHUOHHOE
y4eHHUe, OCHOBBI KOJIOTUHU U yUeHHUe 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus»  mpu3zBaH  00€CIEUUTh  OCBOCHUE
o0yJaroIuMHUCcs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIUIIOB U MPaBUJ,
JIe)KaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHbBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIMNXCS HAYYHBIX JOCTHXKEHHUSIX, COBPEMEHHBIX
UCCIJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHUM. J{is
pa3BUTUSL M TOJAEpXKaHUS HHTEpeca OO0yyaroumxcs K OHOJIOTUH Hapsay co
3HAYUTEIBHBIM O0BEMOM TEOPETUUYECKOIO0 MaTepHalia B COJEPKAHUHU MPOrPAMMBbI



no OMOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M Pa3BUTHS
TOM uiIu MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
y4€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.

[enp uzyuenus yueOHoro npeamera «buonorus» Ha yriry0JIEHHOM YpOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHM3alMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOpPETeHHE YMEHHM
UCIIONIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HHTEpECa K OMpeAeNEHHON 00iacTu
npoecCUOHANBHON JIeATeNIbHOCTH, CBSI3aHHOM € OWOJIOTHEW, WM K BBIOOpY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa3oBaHusl.

JoctikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yriay0aEHHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CISIYIOUINX 3a1a4:

OCBOEHHUE OOYYAIOIMIMMHUCA CHUCTEMbI OMOJOTHYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSIX, KOHUEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U
IpaBUiiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3uud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJIALHNS, BUA, OMOTEOLEH03, OMocdepa); 0 BEIAAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAaKOMJIEHUE OOYyYarolmMXcsi C METOJaMU IO3HAHMS KUBOW MPHUPOJBIL:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTUYECKUX HayK (MOJIEKYJSIpHOM U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pa3BUTHUS, TE€HETUKH U
CeJICKUMH, OWOTEXHOJIOTUM M CHUHTETUYECKONM OHOJIOrMH, MaJCOHTOJOrHUH,
HKOJIOTUM);  METOJlaMHU  CaMOCTOSITEJIBHOTO  IMPOBEAEHUS  OMOJOTHYECKHX
UCcceNoBaHU B JjabopaTopun W B mpupone (HaOmoJaeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJIEJIMPOBAHUE);

OBJIaJIcHHE OOYyYarOUIMMUCS YMEHHUSIMHU: CaMOCTOSITEIbHO  HaXOIWTh,
aHAJIM3UPOBaTh W MCIOJIb30BaTh OMOJIOTMYECKYH0 HH(POPMALIMIO; TMOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTAHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJOTMM M COLMAJIbHO-3KOHOMHYECKHMH U  3KOJIOTMYECKUMHU
npo0jemMaMu 4YeJOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIBbHOCTH IO
OTHOIIICHUIO K OKpY’XKalIleld NpUpOAHOM cpeae, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO  OKPYXKAlOLIMX  JIIOJIe; OOOCHOBBIBATH U COONIOJATH  MEpbI
npoduiiakTUKA WHGEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TTOBEACHUS B MPUPOJIC U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHON KM3HENEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIEC HAYUYHbIE OTKPBITHSA B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y O0YUYaIOIUXCS MHTEIIEKTYalbHBIX U TBOPUECKUX CIIOCOOHOCTEN
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCIIEIOBAaHUSIMM B OHWOJIOTHH, pEIIaeMbIMH €10 MpoOjaeMamMH, METOI0JOoTHeH
OHOJIOTUYECKOTO UCCJIeI0BAHMS, IPOBEICHHUS AKCIIEPUMEHTAIIbHBIX



WCCJICTIOBAHNM, PENICHHS] OMOIOTHYECKUX 3a7a4, MOJICIUPOBAHUS OMOJIOTHIECKUX
00BEKTOB U MPOIIECCOB;

BOCIIUTAHUE y OOYYAIOMUXCS IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
1EJIOM M K OTJICJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOH,
IFeHEeTUYECKOM TpPaMOTHOCTH, OOIIeHl KyJIbTYypbl TMOBEJACHUS B MPHUPOJIE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PalMOHAIHLHOM
IPUPOAOIIOIL30BaHUN (COONIO/ICHNE TIPaBUJI TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, DKOCUCTEM, OUOC(hephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbSI
OKpYXXarolmux Jrojed  (coOmromeHuss Mep npodriakTuku — 3a00JieBaHUH,
obecrieueHne 0€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAIUSIX
NPUPOAHOTO H  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE HCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO37aHME  YCIOBUH  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMMCS
VHIMBUTy aJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocJeayoueMy npo(ecCHOHAaTbHOMY CaMOOIPEAEICHUIO, B COOTBETCTBUU C
WHIMBUTy AIbHBIMA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTHMH Ha YTiIyOJIeHHOM
YpPOBHE cpeaHero obiiero oopazoBanusi, coctasisier 204 yaca: B 10 kmacce — 102
yaca (3 gaca B Hefiento), B 11 knacce — 102 vaca (3 yaca B HeZIelo).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHS] OMOJIOTUU
OCYIIECTBIISIETCS. ¢ YYETOM CHElU(pUKU €ro COJep KaHHWsl U HaIlpaBJIECHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTUYECKOro  oOpa3oBaHMs B OpraHU3AIMSAX  CPEIHETO
po¢heCCHOHAILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeNbHBIM yCIIOBUEM NPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIICTCSI TIPOBENICHUE JTAOOPATOPHBIX M TpaKTHYeCKUX padoT. Takxke ydactue
OOy4Jaronuxcs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIEI0BATENBCKUX PaboT,
TEMaThKa KOTOPBIX OMPENEISeTCS yY4YUTEJIeM Ha OCHOBE HWMEIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUH.

®OPMBbI VUETA PABOYEN I[TPOI' PAMMBI BOCTTUTAHW A

BocnurarenbHbli TOTEHIHAAN TpeaMeTa « bBUOJIOTHsS» pealn3yeTcs Yepes:

- TMpPUBJICYCHUE BHUMAHUS OOYYAIOIIMXCS K IIEHHOCTHOMY acCIEKTy
M3y4daeMbIX Ha ypOKax sIBICHUM, OpraHU3aINIo0 UX paboThI C TOJTy4yaeMoi Ha YPOKe
COIMAJILHO 3HAYMMOW uHpOpMaIMed — UWHULIMUPOBAHUE €€ O0CYXKIACHUS,
BBICKa3bIBaHUSI O0YYAIOIIMMHUCS CBOETO MHEHUS 10 €€ TTOBOAY, BEIPAOOTKH CBOETO
K HCH OTHOILICHMS;

- IEMOHCTPAINIO O0yYArOIIMMCSI TIPUMEPOB OTBETCTBEHHOTO, TPaKIaHCKOTO
MIOBEJICHMS, TPOSBIICHUS YEJIOBEKOIIOONS M JO0OPOCEPACUYHOCTH, Yepe3 IO000p



COOTBETCTBYIOIIMX TEKCTOB JUIi YTEHUS, 3aJad JJIsl pelieHus, MpoOJIeMHBIX
CUTyaIui Jyisi 00CYyKIeHHsI B KJ1acce,

- MpUMCHEHNE Ha ypPOKaX MHTECPAKTUBHBIX (hOpM pabOThI C 0O0YUYAFOIIMMUCS:
MHTCJUICKTYaJIbHBIX ~ WTP, CTUMYJIUPYIOIIUX  IO3HABATEJIbHYI0  MOTHBAIIUIO
oOydJaronmxcs; JAUAAKTHYECKOTO Tearpa, TIJ/Ie TOJYyYCHHBIC HA YPOKE 3HAHUS
OOBITPHIBAIOTCS B TEATPAIBHBIX TIOCTAHOBKAX; JHUCKYCCHH, KOTOPBIC arOT
0OyJaronMMCsi BO3MOXXHOCTh MPUOOPECTH OMBIT BEACHUS KOHCTPYKTHBHOTO
JMajiora; TPyInoBold paboThl WK pabOThI B Mapax, KOTOPbIE y4aT 00ydarommuxcs
KOMaH/JHOUW paboTe U B3aUMOJICHCTBHIO C IPYTUMH O0YyJaIOIIUMHUCS;

- ”HUIIMUPOBAHUE U TOJJCPKKY  HMCCJICAOBATEIBLCKOM  JIEATCIBHOCTH
oOyJarommxcsi B paMKax peaau3aluyd HWMH UHIUBHAYAJIbHBIX U T'PYIIOBBIX
HCCIIeIOBATEIbCKUX MIPOCKTOB, 4TO JacT 00yJaroImmumMcs
BO3MOXXHOCTh TPHOOPECTH HABBIK CaAMOCTOSITEJILHOT'O PEIICHHUS TEOPETUUYCCKOU
MpoOJIEMBbI, HAaBBIK T'€HEPUPOBAHUS M ODOPMIICHHS COOCTBEHHBIX HJICH, HaBBIK
YBOKUTEIIBHOTO OTHOIICHHS K UYKHM HIesM, 0(DOPMIICHHBIM B paboTax APYrux
uccienoBareyieid, HaBBIK IMyOJMYHOTO BBICTYIUICHUS TIEped  ayJIUTOPHUEH,
apryMEHTUPOBAHUS U OTCTAWBAHUS CBOCH TOUKH 3PEHUS.

VYcraHOBIIEHUE YBAXKUTEIBHBIX, TOBEPUTEIIbHBIX, HEPOPMATIbHBIX OTHOIICHUI
MEXKJly YUUTEJIEM U YYEHUKAMHU, CO3/IaHiE Ha ypOKaX SMOLIMOHAIBHO-
KOM(OPTHOM Cpenbl.

COJEPKXAHUE OBYUYEHUA
10 KVIACC

Copnepxanue TporpaMMbl, BBIICICHHOE KVYPCUBOM, HE BXOIUT B MPOBEPKY
rocyapcTBeHHOM utoropoii arrectanuu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpeMeHHas OuoJIorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouonoruu.  buonormdyeckue HAyKd M HU3ydyaeMble HMH  MPOOJIEMBI.
dyHaamMeHTalbHbIC, NPUKIAIHbIE W TOUCKOBBIE HAy4HbIC HCCICIOBAHUS B
OHOJIOTHH.

3HadeHune O6uonoruv B (OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnoruedd. 3HaueHHE OMOJOTHUU B
MPAKTUYECKOM JIESITEIbHOCTH YEJIOBEKA: MEIULIMHE, CEJIbCKOM XO3SICTBE,
MPOMBIILJICHHOCTH, OXPaHE MPUPOJIBI.

JdeMmoHcTpanuu

[Toptpets: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsuH,
V. I'apgeut, I'. Mennens, B. 1. Bepnanckuii, 1. I1. I1aBnos, U. 1. Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabnuipel 1 cxembl: «CBsi3b OHWOJOTHM C JPYTMMH Haykamuy», «Cucrema
OMOJIOTMYECKUX HAYK.



Tema 2. 7)KuBble cucTeMbl U UX H3yYeHHUE

JKuBble cucTeMbl Kak NpeaMer u3zydeHus: Ouosnoruu. CBOMCTBAa >KUBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JUCKPETHOCTb W LEJIOCTHOCTD,
CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3ALIMS,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd >KUBBIX CHCTEM: MOJEKYJSIPHBIM, KIETOYHBIN,
TKaHEBBIH, OPTaHU3MECHHBIMN, MOIYJISILIUOHHO-BU0BOM, AKOCUCTEMHBIN
(buoreonenoTnyeckuit), oOuochepHsiii. Ilporecchl, TPOUCXOIANIME B KUBBIX
cuctemMax. OCHOBHbIE NpHU3HAKU >KUBOro. JKu3HB Kak (opMma CyIlecTBOBAHMS
Marepun. Hayku, nzyyaroire >KMBbI€ CUCTEMBI HA Pa3HBIX YPOBHSIX OPTaHU3ALINH.

N3yuyenue xuBbIX cucteM. MeTonpl Ouosornueckod Hayku. HaOmronenwue,
MU3MEPEHUE, IKCIIEPUMEHT, CUCTeEMaTu3anus, Meraananus. [lonsaTue o 3aBucuMon u
HE3aBUCUMOMN mnepeMeHHOM. IlmanupoBanme »skcnepuMeHTta. IloctaHoBka u
npoBepka rumnote3. Hynesast runoresa. Ilonarue BbIOOpKH U €€ JTOCTOBEPHOCTH.
Pa3bpoc B Ouosornueckux JaHHbIX. OIl€HKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaToB. [IpUUMHBI HMCKa)X€HUs pE3yJIbTaTOB JKcriepuMeHTa. llonsAtue
CTaTUCTHYECKOTO TECTA.

JlemoHcTpanuu

Tabmuubr u cxembl: «OCHOBHBIE TPHU3HAKH XKHU3HW», «buomornueckue
cucreMbl», «CBOWCTBAa JKUBOW MATEPUN», «YPOBHU OPraHU3alMM >KUBOMN
npupoab», «CTpOeHHE XWUBOTHOW KIETKM», «TKaHM JKUBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEYECKOro opranusma», «buoreonenos», «buocdepar», «MeTosl
W3YUYCHHUS )KUBOU TIPUPOIBI».

OGopynoBanue:  yjabopaTopHoe  OOOpyIOBaHHWE IS TPOBEACHUS
HaAOJIIOICHUM, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHue pPa3IMYHBIX METONOB IIPH
W3YUYCHHUH JKUBBIX CHCTEMY.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs eAUMHUIA KuBoro. Mcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBbIE TMOJOXKEHUS COBPEMEHHON KJIETOUHOU
TEOPUH.

MeToasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTHH:  MHKPOCKOIIHS,
xpoMarorpadusi, 3nekTpodopes, METol MEYEHBIX aToMOB, Au(depeHInanbHOe
HEeHTpU(PYTUpOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢huxcuposanmvix
K1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudsicuzHeHHoe) uzyueHue Kiemox.

JleMmoHcTpanuu



[Toptpetsi: P. I'yk, A. JleBenryk, T. lIIBann, M. lllnelinen, P. Bupxos, K. M.
bap.

Tabmumpl 1 cxembl: «CBETOBOM MUKPOCKOI», « INEKTPOHHBIA MUKPOCKOI,
«HcTopus pa3BUTHS METOLOB MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHMKPOCKON, MHUKPOINpENapaThl PpPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

IIpakTnyeckas padora «M3ydyeHne METONOB KJIETOYHOHM OHONOrUU
(xpomarorpadus, amektpodope3, auddepeHanbHoe eHTPUGYTHPOBaHUE,
[TLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIEMEHTHI.
Bona u €€ poiib Kak pacTBOPUTENS, PEareHTa, y4acThe€ B CTPYKTYPHUPOBAHUHU
KJIETKH, TEIUIOPETYIsIuu. MuHepaibHble BEIIECTBA KJIETKH, UX OHOJIOrHYecKas
pob. Posib KATHOHOB ¥ aHHOHOB B KJIETKE.

Oprannueckne BelIeCTBa KJIETKU. buonorundeckue mnoaumepsl. benku.
AMUHOKHUCIIOTHBIN cocTaB 0enkoB. CTpYKTypbl OelKoBOM Mosiekybl. [lepBuunas
CTPYKTypa Oenka, TeNnTUIHas CBsA3b. BTOpuyHas, TpeTUYHAas, YeTBEPTUUHAS
cTpyktypbl. Jlenarypamus. CoiictBa OenkoB. Kriaccudukamuss — Genkos.
buonornyeckue Qpynkuun 6enkoB. [Ipuonsi.

YraeBonbl. MOHOCaxapuabl, AMCAXAPHUIBI, OJTUTOCAXapUIbl U MOJUCAXaAPUIBI.
OOmmit  mmaH cTpoeHuss U (PU3UKO-XMMHUYECKHE CBOMCTBAa  YTJIEBOJIOB.
buonornyeckue GpyHKIIMM YTII€BOIOB.

Jlunuaet. I'uapodunsHo-TUapOdPOOHBIE CBOMCcTBA. Kitaccudukanus TUnumos.
Tpurnunepunbl, QocPoaunuasl, BOCKH, cTepousibl. buomornueckue QyHKIUU
aunuoB. OO01IMe CBOMCTBa OMOIOTHYECKUX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTh K
CaMO3aMbIKaHHIO, IOJYITPOHULIAEMOCTb.

Hyxknennossie kucnotel. JJHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapuoct. [IpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinasi cnupanbs. Mectonaxoxaenue u ouosnornueckue pynknuu JIHK.
Bune PHK. ®yuxunn PHK B kiietke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B Moltiekyie ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
Kietrke. [lpyeue wykneozuompugocgpamer (HT®). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmomMuKu, nponmeoMuKu.

CrpykrypHas Ouojorus: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEAOBaAHUS
CocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl OMOMONEKYyNI. Moodenuposarue
CcmpyKmypbol U OYHKYull OUOMONEKYN U UX KomMniekcos. Komnviomephuli ouszavin u
opeaHu4ecKull cunmes 6UOMONEKY]L U UX HENPUPOOHBIX AHATLO208.

JdeMoHcTpanuu



[Toptpersr: JI. ITomunr, Jx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankius,
®. Caurep, C. [Ipy3unep.

[narpammer:  «PacnpeneneHne XHMMUYECKHX JJIEMEHTOB B HEXKHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B )KUBOM MPUPOJIE».

Tabmuubl u cxembl: «llepuognyeckass TabnuIa XUMHUYECKUX DIEMEHTOBY,
«CtpoeHue MOJIEKYJIbl BOJb», «BemectBa B coctaBe opraHu3moB», «CTpoeHUe
MoJIeKyJIbl Oenka», «CTpyKTypbl O€IKOBOW MONEKYJbl», «CTpOCHHE MOJIEKYI
yrieBofoBy, «CTpoeHHe MOJEKyJd JMNUA0B», «HyKIenHOBBIE KHUCIOTHI»,
«Crtpoenne Mosnekysbl ATOy.

O6opynoBaHue: XUMUYECKast IOCy1a U 000PYI0BaHUE.

JlabopaTtopHasi pab6ora «O0Hapyx)eHHEe OEITKOB C TTOMOIIBIO KaYeCTBEHHBIX
pEeaKLni.

JlaGopaTtopnass  padora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. Crpoenue u GQyHKIMH KJIETKH

Tumbl KIETOK: JyKapuoTHueckas U TmpokapuoTuyeckas. CTpyKTypHO-
(yHKIHMOHAJIbHBIE 00pa30BaHUs KIETKH.

CrtpoeHue npokapuoTHUecKkoi kieTku. Kinetounas creHka OakTepuii U apxei.
OcoOeHHOCTH CTpOEHUsI TeTepoTpodHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib IPOKapHOT B OMOLIEHO3aX.

Crtpoenue u (GYHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[Mnazmatuueckass wmemOpana (riazmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHCIOpT BelecTB Yepe3 IMIa3MaTUYecKyt0 MeMOpaHy: MacCHUBHBIN
(muddysus, obneruénnas mauddysus), aKTUBHBIA (NMEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynponunaemocts MeMmOpanbl. Pabota Hatpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aroruros3. Dk3ouuTo3. Kierounas
crenka. CTpykTypa u QyHKIIHM KIETOYHON CTEHKU PACTEHH, TprOOB.

Huromna3zma. [uto3omb. [luTockenet. JBrxkeHue muroria3Mbl. OpraHouabl
kieTku. OJHOMEMOpaHHBIE OpPraHOUILI KJIETKH: SHJIOIIa3MaTHYeCKas CeTh
(BIIC), anmapar I'onbaxku, JTU30COMBI, UX CTpoeHUuE M (yHKUHMH. B3aumocBs3b
OJIHOMEMOpPAHHBIX OPraHOUJOB KJIeTKH. CTpOeHHUE TPaHYJSIPHOTO PETHUKYIyMma.
Mexarnusm nanpasnenus oeakos ¢ IIIC. CuHTEe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyssipHBIA)  SHIOIUIA3MATHYECKUIN
petukynym. CexkperopHas ¢yHkuus anmapata ['onpmku. Moougurkayus 6enxos 6
annapame [ onvoxcu. Copmuposrka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyonu pacTurenbHbIX KiIeToK. Kierounsiid cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWABI  KJIETKU:  MUTOXOHJPUHU,  IJIACTHUIBI.
Ipoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUW W 1actun. llepBuunsle,



BTOPUYHBIE W  CIOXKHBIE  IJIACTUABl  (OTOCHHTE3UPYIOUIUX  IYKAPHUOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOTIIACTHI BHICIIMX PACTEHUM.

HememOpanusie opranouasl kiaeTku CTpoeHHe W (YHKIIMHM HEMEMOpPaHHBIX
OpraHOHUIOB KJICTKHU. Pu6ocomel. Ilpomeoscymounvie Qunamenmeot.
MukpodunameHTsl. Akmunogvle Muxkpoguiamenmel. MBIIIEUHbIE  KIIETKU.
Axmunosvie KOMNOHEHmMbl HeMbluleyHblX Kiemok. Mukpotpybouku. KierouHbii
neHtp. CrTpoeHHe W JBUKEHHE JKTYTUKOB M pecHHYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benxku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle Oenxu.

Anpo. O6osouka siapa, XpOMaTHH, KapUoILia3Ma, SAPBIINIKU, UX CTPOEHUE U
bynkun. SnepHbiii 6enkoBbl MaTpukc. [IpocTpaHCTBEHHOE pPacHOJIOKEHHUE
XpoMocoM B uHTep(ha3sHOM sape. Iyxpomamun u cemepoxpomamut. benku
XpOMaTuHa — THUCTOHBI. Jlumamuxa sdepHou 00010YKU 6 mumose. foepmbiii
MpAHCnopm.

Knerounsle BkItoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpauumn

[Toptpetsl: K.C. MepexkoBckuii, JI. Mapryiuc.

Tabmunpel 1 cxeMbl: «CTpoeHHE 3YKapUOTHYECKOM KieTkn», «CTpoeHue
JKUBOTHOW  KJIeTKW», «CTpO€HHME  pacTUTENbHOM  KIeTKm», «CrtpoeHue
MHUTOXOHAPUNY, «A1po», «CTpoeHne NPOKAPUOTHIECKON KIIETKNY.

OObopynoBaHue: CBETOBOM MHKPOCKON, MUKPONpENaparbl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpEnapaTbl 0aKTepuaibHbIX KIETOK.

JlabopaTtopnasi pabora «l3ydueHue CTpPOEHHS KIETOK Pa3IMYHBIX
OpPTaHU3MOB).

IIpakTuyeckas padora «/3yueHue cBOMCTB KJIETOUYHOI MEMOpPAHbBD.

JlaGoparopnas padora «lccienoBaHue Iia3MoiiM3a M JICIUIA3MOJIM3a B
PACTUTENBHBIX KIETKAX).

IIpakTuueckass padora  «l3ydeHue  JOBMKEHHS  UUTOIUIa3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpaleHie JHEPIHHU B KJIeTKe

AcCUMWISILIMSL M TUCCUMIIIALIAS — JIBE€ CTOPOHBI MeTabonu3Ma. Tumnel oOMeHa
BEIIIECTB: aBTOTPO(HBIN W TeTepoTpOodHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
mpoleccax. OJHepreTuueckoe obOecnedeHue KieTku: mnpeBpanieHue ATO B
oOMeHHBIX Tporeccax. DepMEHTAaTUBHBIA XapakTep peakiuil KJIETOYHOTO
Merabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. OTinuust pepMEHTOB OT HEOPraHUYECKUX KaTaau3aTopoB. bemku-
aAKTUBATOPHI M OCNKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (HDEPMEHTATUBHBIX
peakLuii OT pa3aMYHbIX (PAKTOPOB.



[lepBuuHBIA CHUHTE3 OPraHUYECKHX BEUIECTB B KIeTKe. DOTOCUHTES.
Anoxcueennvitl u okcuceHHwlll omocunmes y baxkmepuii. Ceemocobuparowjue
nUSMeHmMyvl U NUCMEHMbl PeaKyuoHHo20 yeumpa. Ponb XJI0pOIIacToB B mpouecce
dbotocunTe3a. CBetoBas u TeMHOBas ¢aszpl. Pomoovixanue, Cs., Cs. u CAM-munwvi
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusHue pa3nuuHbX (HaKTOPOB
Ha CKOpOCTh (poTocuHTe3a. 3HaueHne POTOCUHTE3A.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIUPYIOIIME OaKTepuu, >Kele300aKTepuu, cepoOaKTepuu, BOAOPOJHbIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
WCITOJIb30BAHUE YEIIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIN OOJIC3HEH.

AspoOHbIE OpTaHU3MBI. Oranbl HYHEPrETUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN ATaN. [ THMKOIN3 — OECKUCIOPOTHOE PACHICTUICHUE TITIOKO3bI.

buonorndueckoe okucaeHUE, WU KJIETOYHOE JbIXxaHue. Pojib MUTOXOHApPUIA B
npoiieccax Ouosiorudeckoro okuciaeHus. [uknmueckue peakiuu. OKUCIUTEILHOE
dbochopunupoBanue. Ouepeus memoOpaHHo20 epaouenma npomonos. Cunmes
AT®D: paboma npomonuoi ATD-cunmaszwi. [lpeumyniecTBa a’poOHOrO IMyTH
oOMeHa BellecTB nepes] aHadpOOHBIM. DPGHEKTUBHOCTh SHEPTETUUECKOTO OOMEHA.

JleMoHCTpauumn

[Hoptpersr: k. Ilpuctmu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A.
Onrensrapar, [1. Murtuenn, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «@oTOCHHTE3», « DHEpreTUUeckuii oomen», «bnocunres
oenka», «Ctpoenue pepMeHTa», « XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpYAOBAaHHME AJII MPUTOTOBIICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass pabGora «/I3yyeHue  KaTaJUTUYECKOW  aAKTHUBHOCTH
dbepMeHTOB (Ha MPUMEpE aMIIIa3bl UK KaTajaasbl)».

JlaGopaTtopnasi pabora «/3yuenue (epMEHTATUBHOTO pAaCIICTUICHHS
MEPOKCHJIa BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KJIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue TpolrieccoB  (oTocuHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHEHHE MPOIECCOB OPOKECHUS U JBIXAHHS.

Tema 7. HacseacrBeHHasi uHGOpMaIUs U peajin3anus eé B KIeTKe

Peakuun mMarpuuHoro cunrtesa. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOIO CHHTe3a. Peanm3anms HaciaeacTBeHHOW wHGoOpManun. | eHeTnuecKui
KOJI, €ro cBoucTBa. TpaHckpumiusa — MarpuuHbelii cuHTe3 PHK. IlpuHummne
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.



Tpancnsus u e€ stansl. Yuactue TpancnoptHbix PHK B Onocunrese 6enka.
YcnoBusi 6uocuntesa Oenka. KomupoBanue amunHOkucnor. Poms pubocom B
OounocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MIPOKApUOT U 3YKApHOT. Perynsius akTUBHOCTHM T'€HOB Yy MNpOKapuoT. l'mmoresa
onepona (®. Kaxo0, XK. Mano). Monekynsaprvle Mexanuzmvl IKCHPECCUUu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
MpoI1IeCCOB B KieTke. KiieTounblil romeocTas.

Bupychl — HekiieTouHbie (OpMbI )KU3HU U 00JIUraTHbie apa3uThl. CTpoeHue
MPOCTBHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JHK-cooepocawux eupycos, PHK-cooepoicawux eupycos, 6akmepuoghazos.
Obpamuas mpauckpunyus, peeepmasa, uHmezpasa.

BupychHbie 3a0oneBanusi yenoBeka, KMBOTHBIX, pacteHuit. CIIN]], COVID-
19, conmanbHbie 1 MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayusi u ananuz b6oarvuux maccusos («bigdatar)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHme.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodovl 00cmasKu 1eKapcms.

JlemoHcTpanuu

[Toptpetsi: H. K. Konbnos, /. . UBaHOBCKUA.

Tabnuiel u cxembl: «buocuHTe3 Oenkay, «I'eHeTHdeckuili Koy, «Bupyce»,
«bakrepuodarm.

IIpakTnueckas padora «Co31aHue MOJIEI BUPYCA».

Tema 8. ) Ku3HeHHBbIH UKJI KJIETKH

Knerounslii 1uki, ero mnepuoabl M peryisinusa. Wutepdaza u MuTos.
Oco0OeHHOCTH TMpolieccOB, MpOTEKawIIUX B HHTepdaze. [loAroToBka KIETKH K
nenenuto.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHUECKUH ) epUo bl HTEPGa3bl.

Marpuunsii cunte3 JIHK — permmukanms. Ilpunnunsr perumkanuu JJHK:
KOMIUIEMEHTAPHOCTh,  IMOJIYKOHCEPBATUBHBIM  CHUHTE3, aAHTUNAPALICIBLHOCTD.
Mexannsm penmmkanuu JIHK. Xpomocomel. CtpoeHue xpomocoM. Ternomepsl u

TeromMepaza. XPOMOCOMHBIM HAaOOp KJIETKM — KapuOTHUIl. JIUMIOWAHBIA W
rariouaHbld  HaOOpHl  XpoMocoMm. ['omonioruuHbie XpoMocoMbl. [losoBbie
XPOMOCOMBI.

[enenne xnerkn — wMuTo3. CTaguu MHUTO3a MU TPOUCXOIAIINE B HUX

nporeccel. Tunbel Mmuto3a. KapuoknHe3 u HUTOKHMHE3. buosiorndueckoe 3HaueHUE
MHUTO3a.

Perynsauusa MUTOTHYECKOrOo IUMKIA KIETKU. lIporpamMmupyemas KietouyHas
rubesip — anomnTo3.



Knerounoe saapo, xpomocombl, (YyHKIMOHAJIbHas T€HOMHKA. Mexanusmol
npoaugepayuu, ouppepenyuposxu, cmapenus u eubeau xiemox. «lL{ugposas
K1emKka» — ououngopmamuyeckue mooenu QyHKYuoHUpOBaHus KIemxKu.

JdeMoHCTpauU

Tabmuubl 1 cxembl: «KU3HEHHBIA LUK KIETKW», «Muto3», «Ctpoenue
xpomocomy, «Pemmkanus JJHK.

ObopynoBaHue: CBETOBOI MUKPOCKOII, MUKpoTpenapathl: «MUTO3 B KJIETKax
KOpELIKA JIYKa».

JlabopaTtopnass  pabdora  «lM3ydyeHMe  XpOoMOCOM  Ha  TOTOBBIX
MHUKPOIIPETapaTaxy.

JlaGopaTopnas pa6ora «Habmonenne MuTo3a B KJIETKaxX KOHYMKA KOPEIKa
JyKa (Ha TOTOBBIX MUKpOIpENapaTax ).

Tema 9. CTpoenue u GpyHKINH OPraHU3MOB

buosornueckoe pa3zHooOpasue OpPraHU3MOB. OnHOKIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTM  CTPOEHUS U KU3BHENEATEIbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TIPUOBI, OJHOKJIETOYHBIE
BOJOPOCIIN, APYTHE NMPOTUCTHI. KOJIOHNAIBHbBIE OPraHU3MBI.

B3auMoCBsI3p 4acTEl MHOTOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl H
cucreMbl opranoB. OprannsM Kak eInHoOe neioe. ['omeocras.

Txkanu pacreHuil. TuUmbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
NOKPOBHAsi, TMPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
GyHKIMIA U PacCTIONIOKEHHS TKaHEH B OpraHax pacTeHUH.

TKaHU KUBOTHBIX U YEJIOBEKA. THIIBI KMBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCJIMHUTENbHASA, MbIlIeYHasi, HepBHasg. OCOOEHHOCTHM CTpOEHUs, (QPYHKUUH H
PACIIOJIOKEHUS TKAHEN B OpraHax KUBOTHBIX M YEJIOBEKA.

Opransl. BereratuBHble M TI'eHEpaTHMBHbIE OpraHbl pacTeHuid. OprasHbl U
CUCTEMBI OPTaHOB KUBOTHBIX U YesloBeKa. ODyHKIUHA OPraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pactenuii. CKeneTbl OJHOKJIECTOYHBIX WU
MHOTOKJIETOYHBIX JKMBOTHBIX. HapyHbII M BHYTpeHHHU ckeneT. CTpoeHune u
TUNBI COEINHEHUS KOCTEH.

JIBrkeHue  opraHu3MoB.  JIBMKEHHWE  OJHOKJIETOYHBIX  OPIraHHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PECHUYHOE. J[BM)KEHHME MHOTIOKJIETOUHBIX PacTEHUI:
TPONMU3Mbl M HACTUU. JIBMKEHHUE MHOTOKIETOUYHBIX >KMUBOTHBIX W YEJIOBEKa:
MbllieyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanue opranuzMoB. llorjomeHnue BoOABI, YIVIEKMCIOIO Ta3a W
MUHEPAJIbHBIX BEIIECTB pacTeHUsAMU. l[IuTaHue >KMBOTHBIX. BHyTpumnosiioctHoe u
BHYTPHUKJIETOYHOE MHUIEBapeHre. lIuTtaHue NO3BOHOYHBIX JKMBOTHBIX. OTHEIbI



MUIIEBAPUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llnmieBapurenbHas
CHUCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. [[pixanue pactenuii. J{prxanne >kuBoTHBIX. {uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxkHoe ApixaHue. JlpIxaTenbHasi IOBEPXHOCTb.
KabGepHoe u nérounoe apixanue. J{pIxaHue Mo3BOHOYHBIX JKUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIOKHEHHE CTPOEHMS JIETKMX [MO3BOHOYHBIX YKUBOTHBIX.
JlpIxaTenpHasi cucremMa 4esioBeKa. MeXaHu3M BEHTWISIUUHM JETKUX y MNTUL U
MieKkonuTaromux. Perymsus apixanus. J{prxatenbHbie 00bEMBI.

TpaHCIIOPT BELIECTB Yy OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpaHcriopT BemeCTB y JKUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTemMa TIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum KpoBooOpamieHus. DBOJIOLMOHHBIE
YCJIOXKHEHUSI CTPOCHHUSI KPOBEHOCHOM CUCTEMBI MO3BOHOYHBIX >KUBOTHBIX. Pabora
cepaua u e€ perysuus.

Brinenenue y opranusmoB. Beigenenwe y pacteHuil. Beinenenue y
)KUBOTHBIX. CokpatuTenbHble Bakyonu. Opranbel BbeigeneHus. DunbTpanus,
CeKpelusi U 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl PaOOThI OPTAHOB BBIJIEICHUS.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOM W BBIICIIUTENBHON cucTeMaMu. Beiaenenue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue M (HyHKIIMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YEJIOBEKA.

3amura y OpraHrM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. CIOpsI
OakTepuil M WUCTHI MPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pacCTEHUM.
Kytukyna. CpeacTsa macCUBHON M XUMHUYECKOM 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOUYHBIX JKUBOTHBIX. [IOKpOBBI M HUX MpPOU3BOAHBIC.
3amuTa opranu3zMa ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblii u
IYMOPaJIbHBIA MUMMYHHUTET. BpoXn€HHbIH M NpuOOpeTEHHBIN crneunuueckuit
UMMYHUTET. Teopust KIOHaIbHO-celekTuBHOr0o mMmyHuteta (I1. Dpmux, @. M.
bepuet, C. Tonerasa). BocnianiurenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIAEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTe ¥ perymsiuuss |y OpraHu3MoB. Pasgpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PazgpaxumMocTe u  perymsimus y
pactenuid. PocToBbIE BelIeCTBa U X 3HAYCHHUE.

HepBHas cucrema u peduieKTOpHas peryisiius y S>KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEJbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX »XKMBOTHBIX. Pedrnexc u
pednexropHas nyra. bezycinoBHbIe U yCIOBHBIE pe]IIeKCHI.

['ymopanbpHasi peryisinus W 3HAOKPUHHAs CHCTEMa KUBOTHBIX U YEJIOBEKA.
JKenespl DHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.



B3anmocBsi3p HEpBHOW U SHAOKPUMHHOW cucTeM. [ unoramamo-runodusapHas
CUCTEMA.

JleMoHCTpanun

[Toptper: U. I1. I1aBnos.

Tabmuubl U cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE
Bogopocin», «bakrepum», «llpocrerimme», «Opranbl IBETKOBBIX PACTCHHID,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpOeHHE
HaceKoMbIx», «TkaHu pacrenuil», «KopHeBbie cuctembl», «CTpoeHue cTedis»,
«CTpoeHue NHCTOBOM IUIACTHHKW», «TKaHM MKUBOTHBIX», «CKEIET 4eIOBEKay,
«IIumeBapurenpbHas cucrema», «KpoBeHocHass cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxka», «MpblmieuHas  cucTemay,
«BpinenuTenbHas cUCcTeMa», «OHIOKPUHHAsA cHucTeMay, «CTpOeHUEe MBIIIIbDY,
«Mmmynurer»,  «KumeunonosoctHele», «CxeMa  NUTaHUSA  PACTCHHW»,
«KpOBEHOCHBIE CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«Crtpoenue mnanapumn», «BHyTpeHHee cTpoeHne HOKIEeBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssrymkm», «HepBHas ~— cucrtema
npecmbikatomuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKoNUTaoIuX», «HepBHas cucrema uenoBekay, «Peduexcy.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpEnapaTbl OJHOKJIETOUHBIX
OpraHU3MOB, MUKpPONpPENapaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH
HAaCEKOMBIX, UIJIOKOXHUX, KUBbIE 3K3EMIUISIPhl KOMHATHBIX PacTeHWil, repOapuu
pacTeHuH pasHbIX OTACJIOB, BIIAXKHBIE Ipenaparsbl JKUBOTHBIX, CKEJIETBI
MO3BOHOYHBIX, KOJUIEKIIUM OECIIO3BOHOYHBIX MKUBOTHBIX, CKEJET YeJOBEKa,
00opy10BaHUE JJIsl AEMOHCTPALMK TOYBEHHOTO U BO3IYIIIHOTO MMUTAHUS PACTEHUH,
pacuierieHus Kpaxmasa U 0elKoB MoJ IedcTBHEM (EepMEHTOB, 00OPYAOBAHUE IS
JEMOHCTPALIMM OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUMN, MOJIEIN TOJIOBHOTO MO3Ta Pa3JIUYHbIX )KMBOTHBIX.

JlabGopaTopHasi padora «I3yueHne TKaHEel pacCTeHHI.

JlaGoparopHasi padora «3ydueHue TKaHEe sKUBOTHBIX).

JlaGoparopHasi pabora «3ydueHrue opraHoB IIBETKOBOI'O PACTEHUS.

Tema 10. PazMHokeHUe U pa3BUTHE OPraHM3MOB

®opmbl pa3MHOXKEHHSI OpPraHU3MOB: Oecriosioe (BKIJIIOYasi BEreTaTMBHOE) U
nojsoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs:  IOYKOBaHHE, CHOPYJISLUS,
dbparmMeHTaius, KIOHHPOBaHUE.

[TomoBoe pasmHoxkeHue. [lonoBbie KeTKW, Wik rameTsl. Meio3. Craaun
Mmeno3a. [loBenenune xpomocom B Meno3e. Kpoccunrosep. bruonornyeckuii cMbICI
MeHo3a M TIOJIOBOTO TIpolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.



[IpenzapoasiieBoe pa3Buthe. ['amerorenes y »KuBOTHBIX. [10JI0BBIE KEE3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepmaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmogoTBOpeHHEe U SMOPUOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CrocOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHEe. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOIOTHs — HayKa
O Pa3BUTHH OPraHU3MOB. Mopghozenez — oOna uz 2naeuvix npooiem dMOPUOIOSUU.
Konyenyus mopghocenoe u mooenu mopgoeenesa. Cramuum >MOpuoreHesa
KUBOTHBIX (Ha mpumepe Jarymku). Jpobnenwe. Tumsl  ApoOGieHUS.
Jemepmunuposannoe u HedepmuHuposanmoe Opoobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUS MIEKOMHUTAIOUIUX. 3apOJABIIIECBbIE JIUCTKU
(racTpyJssinus). 3aKiaaJKka OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3aumHoe
BIUSIHUE 4YacTel pa3BUBAIONIIETOCSA 3apojblia (SMOpPHUOHANIbHAS WHIYKIIUS).
3akiagka IUIaHA CTPOCHUS HKMBOTHOTO Kak pPe3yibTaT HEpPaApXUUECKUX
B3aMMOJICUCTBUII TE€HOB. BriusHue Ha 5MOpHMOHANBHOE pa3BUTHE Pa3TUUYHBIX
(haKTOPOB OKPYKAIOIICH Cpe/Ibl.

Poct u pasButne x)uBOTHBIX. I[locTamOpuoHanbHblli nepuoa. llpsmoe wu
HempsiMoe pas3BuTue. PaszBute ¢ wmeramopdo3oM y O€CO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYECKOEe 3HAYE€HHE NPSMOrO0 M HEMNPSIMOTO
Pa3BUTHS, UX PACHpOCTpaHEHUE B Mpupoje. Tumesl pocta >KUBOTHBIX. DakToOpbI
PEryJIALNU POCTa KUBOTHBIX U yenoBeka. CTaiuu MOCTAIMOPUOHAIBHOTO Pa3BUTHUS
y ’KUBOTHBIX U 4esioBeka. [leprnoapl oHTOreHe3a yenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MPOIIECCHI.

PasMHoxeHne m pasputue pacteHuil. ['amerodur m cropodur. Meiio3 B
JKU3HEHHOM IuKJe pacteHud. (OOpa3oBaHue CIOp B Ipolecce Meio3a.
['amerorene3 y pacreHuid. OIUIOAOTBOPEHHE M PAa3BUTHE PACTUTENBHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHHU.

MexaHu3MBbl pEeTyISIIUA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMmoHCcTpauumn

[Toptpersr: C. I'. HaBammun, X. [llneman.

Tabmuiel u cxembl: «BereratuBHOe pasMHOXEHHE», «THIIBI Oecmoyoro
pa3MHOXeHUs», «Pa3zMHOKEHME XJIaMHIOMOHAJb», «Pa3MHOXEHHE >BIIIEHBI,
«Pa3MHOXeHue TuApb, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
SAUILIEKIETKH M criepMaro3ouaay, «OCHOBHBIE CTaauu OHTOTreHe3ay, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButme wmaickoro xyka», «Pa3Buthe capaHumny,
«Pa3BuTne nAarymkm», «JlBOMHOE OIUIOAOTBOPEHHE Y UBETKOBBIX PACTEHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M JABYAOJIbHBIX PAaCTeHUI», « KM3HEHHBIN UK



MOPCKOM  KamycTbDy, <«OKWM3HEHHBIM UHKIT MXa», <« KW3HEHHBIM  IUKI
ManoOpOTHUKA», « KU3HEHHBIN LIUKIT COCHBDY.

OO6opymoBaHHe: CBETOBOWM MHUKPOCKOI, MHUKPONpPEMapaThl SUIEKICTOK H
CIIEpPMAaTO30UJI0B, MOAENb «LIUKIT pa3BUTHUS JATYIIKIY.

JlabopaTopHasi padora «3yueHne CTpOEHHUs MOJOBBIX KJIETOK HA TOTOBBIX
MHKpPOITpEnapaTax».

IIpakTnueckas padora «BbIABICHME NPU3HAKOB CXOJCTBA 3apPOIBILIEH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB pPa3MHOKEHHUS BBICIINUX
pacTEeHU.

Tema 11. I'eHeTuka — Hayka O HaCJIeACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS M pa3BUTHS TEHETUKWM Kak Haykud. PaGoter T
Menpens, I'. ne @puza, T. Moprana. Poinb 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Padotel H. K. KonbuioBa, H. 1. BaBunosa, A. H. benozepckoro, I'. 1.
Kapnieuenko, 0. A. ®unumuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE TMOHATHS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMUHAHTHBIA WU PELUECCHUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JIMHUSL, THOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOJbl ~ T€HETHKU:  THOPUIOJOTHYECKUM,  IIUTOJIOTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKH.

JlemoHcTpanuu

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. H.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabauiel 1 cxembl: «MeToIbl TeHETUKIY, «CXeMbl CKPEIIMBAHUS.

JlaGopaTopnasi pabGora «J/[po3odpuima kKak OOBEKT TI'€HETHYECKUX

UCCIICOBAHUI.
Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKkoH

eAMHO00pa3usi ruOpUI0B MepBoro nokojeHus. [Ipasuno nomMmunupoBanusi. Bropoii
3aKOH MeHaens — 3aKOH paclleIuIeHUs NPU3HAKOB. lluTosormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpelMBaHus. [ unores3a 4yucToThl raMer.

AHanm3zupytolee ckpemmBanue. [[poMeKyTOUHbIA XapaKkTep HacleIOBaHHUS.
Pacuienienre npu3HaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemuBanue. Tpetuit 3akoH MeHiens — 3aK0OH He3aBUCUMOTO
HacleJOBaHUsI ~ Mpu3HakoB.  lluTomormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILBaHUS.



Cueruiennoe HacnenoBanue npusHakoB. Pabotsr T. Moprana. CuernsienHoe
HACJICJOBAHUE T'€HOB, HAPYLICHHWE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

['eHeTnka nosia. XpOMOCOMHBIM MEXAHU3M OIpPEAEIEHUS MoIa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTaMETHBI M TeTeporaMmeTHbI moi. ['eHernueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [imenoTponust — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHbIN auienu3M. B3auMoaeicTBHE HEaUIENbHBIX T'EHOB.
KommnementapHocTs. Onuctas. [Tonmumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHUS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
Takke (U3MOJOTUYECKUX TPOILECCOB, TMOBEACHUS M KOTHUTHBHBIX (DYHKIIHH.
['eHeTHYeCcKHEe MEXaHU3MbI CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Mapa3uT» U «XO35IMH — MHUKpOOMOM». ['eHeTnuyeckue acmeKkTbl KOHTPOJSA U
U3MEHEHUS HACJIeJICTBEHHONW HH(POPMAIIUU B MOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JleMoHCTpanumn

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

Tabmuubl u cxemsl: «llepBbiil 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3axoH
Mennens», «AHanusupympollee CKpemuBaHue», «HemomHoe noMuHUpOBaHHEY,
«CrenyieHHOEe HAaclel0BaHUWE MPHU3HAKOB y Apo3oduib», «['eHeTuka monay,
«Kapuotun  4enoeka», «Kapuotun gpozoduiby, «Kapuotun nrumb,
«MHOXEeCTBEHHBIN ajIenu3m», «B3auMoaeicTBHE T€HOBY.

ObopynoBaHue: MoJeNb s JEMOHCTpallMd 3aKOHOB €AMHOOOpa3us
ruOpUI0B TEPBOrO IMOKOJIEHWST W PACIICIUICHHUS MPU3HAKOB, MOJEIb s
JEMOHCTpAllUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IIPU3HAKOB, MOJIEIb JUIA
JEMOHCTPAlMH CLEIUICHHOTO HACJIEIOBAHUS TNPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKponpenapar: «Jpo3zoduinay.

IIpakTuueckass padora «/3ydyeHwe pe3yabTaTOB  MOHOTHOPHIHOTO
CKpEIIMBaHUA Y IPO30(DHUITBD».

IIpakTuyeckass  paGora  «M3yueHue  pe3ysibTaToB  JUTHOPUIHOTO
CKpELIMBaHUA Y IPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (GopMHpoBaHUHM (HEHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. BuUabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonudukanonHas u3MeHUYMBOCTh. Ponb cpeasl B (popmMupoBaHUM
MOAM(PUKAIIMOHHON M3MeHYnBOCTH. HopMa peakiuu npusHaka. BapuarnuoHHbIN
psin u BapuanmonHas kpuBas (B. Moranmncen). CpoiicTBa MoAMGUKAIIMOHHON
U3MEHYUBOCTH.



['enHoTHNIMYECKass U3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHUUBOCTH.
Buapl reHOTUITHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM TMPOIIECC — OCHOBA
KOMOMHATUBHON MU3MEHUYUBOCTU. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JJaHUU
TeHEeTHYECKOro pa3HOoOOpa3us B Mpejiesiax OJJHOTO BUA.

MyTanmoHHass W3MEHYMBOCTh. BuIBI MyTanuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHIYUUMPOBaHHbIE MyTauuu. SnepHeie U
HUTOIIa3MaTuYeckue MyTtanud. CoMaTUYeCKUE U MOJOoBble MyTauuu. [IpuyunHbI
BO3HUKHOBEHUsA MyTanui. MyTareHbl M WX BIHSHUE Ha OPTraHU3MBL.
3aKOHOMEpPHOCTH MYTAlMOHHOTO IIpoIecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacienctBeHHoOW u3MeHunBoct (H.W. BaBunoB). BHesdnepHass W3MEHUMBOCTh U
HACJICICTBEHHOCT.

OnueceHemuxa U OSNUSEHOMUKA, pOJb ONUSEHEMUYeCKUx ¢Hakmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOB.

JleMoHCTpanumn

[Toptpersr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuupt u  cxembl: «Bugasl u3MeHuMBOCTHY», «MoauduKkanuoHHas
U3MEHYUBOCTbHY, «KombunaTuBHas U3MEHYUBOCTDBY, «Meio3y,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buabl myTammii».

OOopynoBaHue: XKUBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTEHHIA,
pUCYHKH ((poTOrpadum) >KUBOTHBIX C Pa3IUYHBIMUA BHJIAMHU U3MEHYUBOCTH.

JlabopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMOHHOTO psAga U
BAPUALIMOHHOU KPUBOW».

IIpakTnyeckas padora «Mytamuu y aApo3o¢punasl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKA YesiOBeKa

Kapuotun uvenoBeka. MexayHapoAHasi Mmporpamma HCCIEIOBaHUSI T'€HOMa
yelnoBeka. MeTonbpl  M3y4YeHUs ~ TIE€HETHMKH  YEJIOBEKAa: TIeHEaJlOTMYECKHM,
OJTM3HEIIOBEIN, IIMTOreHETUYECKU, MOMYJISILIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemeHHOE ONpENIEIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[T11P-ananu3a. HaciaencTBeHHble 3a00JIeBaHUs YellOBEeKa. | eHHbIC 1 XPOMOCOMHBIC
Oone3HH 4YeloBeKa. boyie3HM C HAcleCTBEHHOM MpepacioioKEHHOCTHIO.
3Ha4YCHUE MEAUIIMHCKOW T€HETHKHU B MPEAOTBPALLCHUU U JICYEHUH T€HETUYECKHUX
3a0oeBaHUl 4YenmoBeka. MeauKo-TeHeTUUeCKoe KOHCYJIbTupoBaHue. CTBOJIOBBIC
KJIeTKU. [IoHSTHE «TE€HEeTHYEeCKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.



['enetndeckne (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEJIOBEKa K
bU3UYEeCKOMY M XUMHUYECKOMY 3arpsi3HEHUI0 OKPY’KAIoIIeH cpeapl. | eHeTnyeckas
IIPEAPACTIONIOKEHHOCTD YEI0BEKA K ITaTOJIOTHSAM.

JdeMoHCTpauU

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToJpl U3ydYeHUs] T€HETUKH
yesoBekay, «['eHeTnueckue 3a001€BaHUs YEIOBEKay.

IpakTnueckas padora «CocTaBieHUE U aHATIU3 POJAOCIOBHOW.

Tema 15. Cenekunsi OpraHu3MoB

JlomecTuKanyss W CEJIEKUUs. 3apOXKACHUE CEIEKIMU M JOMECTHUKALUU.
Yuenne H. W. BaBumoBa o ILleHTpax MNpoUCXOXIEHUS W MHOrooOpasus
KYJIbTYPHBIX pacTe€HHUU. Pojb cenekuuym B CO3JaHMM COPTOB PACTEHHM U TOPOJ
*UBOTHBIX. CopT, MOpoAa, ITaMM. 3aKOH TOMOJIOTHYECKHX PSJIOB B
HaclleACTBEHHOM wu3MeHunBocth H. WM. BaBunoBa, ero 3HaueHue A
CEJICKIIMOHHOM pabOTHI.

Metonbl cenekuMOHHON padoThl. MCKycCTBEHHBI OTOOp: MAacCOBBIA H
VHIUBU1Y AJIbHBIM. Oranbl KOMOUWHAIITMOHHOM CCJICKIIUU. HUcnerTanue
MPOU3BOJIUTENICEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OIEHKHU
dbeHoTuna NOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio aHanu3a JJHK.

HckyccTBeHHBIM ~ MyTareHe3 Kak  METOJ — CEJICKIIMOHHOW  paboThI.
PannanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTAlUM Y KyJbTYyPHBIX
dbopm opranu3mMoB. Mcmosib30BaHME TE€HOMHOTO PEIAKTUPOBAHUS M METOJOB
pekoMmOuHanTHEIX JIHK 17151 mosmydenust iCXoAHOTo MaTepurana ajisi CeJIeKIIUU.

[TomyuyeHue MTOJIUILIIOUIOB. BryTpuBuaosas rUOpUIN3aIns.
brnuskoposcTBEHHOE — CKpelMBaHWe, wid  WHOpumuHr.  HepoacTBenHoe
CKpelllMBaHue, Win ayTOopuauHr. ['erepo3uc u ero npuuuHbl. Mcnonws3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rulOpuauzauud. [Ipeogonenue Oecruioaus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTCHUI U JKUBOTHBIX. «3e1éHas
DPEBONIOYUAN.

CoxpaHeHUE UM U3YUYEHHE T'CHETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUU U
WX JUKAX  pOJAWYed ISl CO3/[aHUsT  HOBBIX COPTOB U THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbTYp. H3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamil CelbCKOXO3AUCMBEHHBIX U NPOMBICIO8bIX HCUBOMHBIX
8 YeJAX YIYUUEHUs CYWEeCmBYIOWUX U CO30aHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvix uoetl U nepcneKmueHblX MexHoI02UlL.

JleMmoHcTpanuu

[Toptpersr: H. U. Basunos, M. B. Muuypun, I'. /. Kapneuenko, II. II.
Jlykpsanenko, b. JI. Actaypos, H. bopnoyr, /I. K. bensies.



Tabmunps! 1 cxembl: «LIeHTPBI MPOUCXOXKAECHUS U MHOTOOOPa3Hsl KyJIbTYypPHBIX
pacTeHui», «3aKOH FOMOJIOTUYECKHUX PSJIOB B HACJIEACTBEHHOW W3MEHUYMBOCTH,
«Metoppl cenekuumn», «OtnanénHas rudpuauzanus», «MyTrareHes3».

JlabopaTtopHast padora «J3ydueHne copTOB KyJbTYypHBIX PACTEHUN U MOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHre METO/IOB CEJICKIIUUA PACTCHUIN.

IIpakTuyeckas padora «lIpuBnBKa pacTeHUN.

IKckypcusi «OCHOBHBIE METOABI M JIOCTHIKEHHUS CEJIEKUHUH PACTEHUH U
YKUBOTHBIX (Ha CEJIEKLIMOHHYO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIA YYaCTOK, B TEIUIMYHOE XO3SAHCTBO, B JIaOOPATOPHIO
arpOyHHBEPCHUTETA WM HAYYHOTO LEHTPA)».

Tema 16. BuorexHoJiorus U CMHTeTHYeCKasi OHOJIOTHSA

OOBeKThI, UCHOJb3yEMble B OHOTEXHOJIOTUH, — KIETOYHBIE U TKaHEBBIC
KYJbTYpBHI, MHUKPOOPraHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuuroHHas
OMOTEXHOJIOTHS:  XJIEOOMEUYEeHHEe, TMOIYyYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOJEnHe. Mukpoouosornueckuii cuHte3. OOBEKTbl MHUKPOOHOJOTHYECKHX
TexHoJioruid. [Ipon3BoACcTBO O€nKa, aAMUHOKHUCIOT U BATAMUHOB.

Co3taHre TEXHOJOTMi U MHCTPYMEHTOB IIEJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYUPOBAHHUs T€HOMOB C LEJIbIO MOJYyYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIepKallluX HE BCTPEUYAOIIHNECS B IPUPOI€ OMOCUHTETHYECKHUE Y TH.

Kierounasa unxkeHepusa. MeTonbl KyJIbTypbl KIETOK M TKaHEW PACTEHUN H
KUBOTHbIX. Kpuobanku. Comarnueckas rubpuausanuss ©  COMaTHUYECKUN
sMOpuorene3. lcmonp3oBaHWE TalIOuI0B B CEICKUMH pacTeHui. [lonyuerue
MOHOKNIOHANbHBIX anmumei. Hcnonv3oeanue MOHOKIOHAbHBIX U NOJAUKIOHANbHbBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
AWIEKIIETOK U KIIOHUPOBAHUE XKMBOTHBIX. METON TpaHCIJIAHTALUU SEP KIIETOK.
Texnonozuu 0300p06IeHUS, KYIbMUGUPOBAHUS U  MUKDOKIOHANbHO20
DA3MHOIICEHUSL CENIbCKOXOZAUCTNGEHHBIX KVIbIMYD.

XpoMOCOMHass W Te€HHas WHXKeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA H
koHcTpyupoBanue pexkomouHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTmxeHnss W NEPCHEKTHBBI  XPOMOCOMHOM W T'€HHOM  WHXKEHEPUH.
DKOJOrM4eCKHe U ITUUECKUE POOJIEMbl T€HHOW HHKEHEPUU.

Menuumnackue 6morexnonoruu. [locrrenomuas nudposas meauunuaa. TTLP-
JMAarHocTuka. MeTaOoJOMHBIN aHanu3, TeHOUEHTPUYECKUH aHaliu3 MpoTeoMa
YEeJOBEKA I OLIEHKH COCTOSIHUSL €r0 340pOBbs. M CIOnb30BaHME CTBOJIOBBIX
kiaetok. TapretHas Tepanust paka. 3D-Ouommxenepuss g pa3pabOTKU
(yHIaMEHTaJIbHBIX OCHOB MEAMIMHCKHX TEXHOJOTHH, CO3/aHUS KOMIUIEKCHBIX
TKaHEW COoueTaHWEM TEXHOJIOTHHA TPEXMEPHOTro OMompwHTHHTA W ckaddonaunara
JUISL PELIEHUS 3a/1a4 NIEPCOHAIN3UPOBAHHON MEULIUHBI.



Co3naHne BEKTOPHBIX BaKLIMH C IEJNbI0 0OecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBIIeHHE MOJIEKYJSPHBIX MEXaHHU3MOB
¢ynxmonupoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMAaCHbBIE
3a00JIeBaHUs YEJIOBEKA U JKUBOTHBIX.

JleMoHCTpaIMuA

Tabmumpt u cxemsl: «Vcnoab30BaHUE MUKPOOPTAaHU3MOB B MPOMBIIIIIICHHOM
pou3BOJCTBEY, «Kitetounas nmxxenepus», «I eHHass THKEHEPU».

JlaGopaTopHas padora «/3yueHne oObEeKTOB OMOTEXHOIOTUN.

IIpakTHyeckas padora «llosydeHre MOJIOYHOKHCIBIX IIPOTYKTOBY.

IKCKypcHsi «DbHOTEXHONOrMs — BaKHEWINAs IPOU3BOIAUTEIIBHAS CHUIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHUECKOE IPOU3BOICTBO).

11 KIIACC

Tema 1. 3apoxaeHue u pa3sBUTHE 3BOJIONMUOHHBIX NpeICTABJICHUHA B
omnosioruu

OpomonmonHas Teopuss Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas nesaTenbHocTh Y. JlapBuHa.

JIBroKyIye Cuiibl 3BOTIOUK BUA0B 110 Y. JlapBuHY (BbICOKast HHTEHCUBHOCTD
Pa3MHOXKEHHS  OpPraHU3MOB, HACJEICTBEHHAass WM3MEHYMBOCTh, Oopbba 3a
CYLLECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN OTOOD).

Odopmiienue cunrerndecko teopun sBoftonnu (CTD). HelTpanbhas
Teopust 3Bomound. CoBpeMeHHas JBOJIOUMOHHAs  Ouojorud. 3HA4YECHHE
HBOJIIOLIMOHHOW T€OPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMmoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cenr-Unep, XK.
Krosbe, Y. Hapeun, C. C. UerBepukos, 1. 1. IlImansraysen, [Jx. Xonaein, . K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBoil mnpupoasl (no K. Jlunuer)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm GopMupoBaHHUs
MPUCTIOCOOJICHU y pacTeHnii W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTta nytemectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 00pbObI
3a cyuectBoBaHue», «llopoasl romyoeit», «MHorooOpaszue KyJIbTypHBIX (opm
KarmycThl», «[lopoasl JOManTHUX KUBOTHBIX», «Cxema 00pa3oBaHMsI HOBBIX BUIOB
(mo Y. [apBuny)», «Cxema COOTHOWIEHUS JIBXKYIIUX CHJ 3BOJIIOIUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUUECKON TEOPUU IBOJTIOIIUNY.

Tema 2. MuKkpo3BoIOLMA U €€ Pe3yJIbTATHI

[TonynsAuus Kak 3jeMEeHTapHas eIuHULA 3BOToUUU. COBPEMEHHBIE METO/IbI
OIICHKM TEHETUYECKOTO Pa3HOOOpa3uss M CTPYKTyphl mnomyisnuid. 3menenue



reHooHAa MOMyJSIMM KaK 3JEMEHTAPHOE HBOJIIOLMOHHOE SBJICHHE. 3aKOH
reHeTu4Ieckoro pasHoBecus JIx. Xapau, B. BaitnOepra.

OnementapHbie (aKTOpbl (IBMKYIIHE CHIIBI) SBOMIONUH. MyTallMOHHBIN
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid reHoB — ciydaiiHbie
HEHAIpaBJCHHbIE W3MEHEHHS 4YacToT ajiened B nomymanusx. Oddexr
ocHOBaTena. JIgghexm Oymuiiounoco eopaviuwika. CHUdCeHUe 2eHemuueckKo2o
pasnoobpazus: npuuunsl u creocmeus. llposseienue s¢hgpexma Opetigpa 2enos 6
oonvuwux u  manlx  nonynayusx.  Mwurpanuu.  M3onsauus  TOMYJISALMM:
reorpadudeckas (MpocTpaHCTBEHHAs), OMoJIOru4ecKast (pernpoayKTHBHA).

EcrectBennbiit otOOp — HampaBisoonmi (HakTop SBOIIOIUUA. DOPMBI
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMWA, CTAaOWIM3UPYIOIIUNA,  Pa3pbIBAOIIMIA
(mm3pyntuBHbIi). [lonoBoit or6op. BO3HUKHOBEHHE U 3BOJIONUS COIHAIBLHOTO
MOBEJICHUS] )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjbTaT  MHKPOAIBOJIIOLUU.
Bo3HUKHOBEHHE  MpPUCHOCOOJIEHU y  Opranu3sMoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHnil y opraHu3mMoB: MOp(OJIOrHYECKUeE,
¢usnonornyeckue, - OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTb
IPUCIIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xkputepuu u cTpykTypa. BumooOpa3zoBaHue Kak pe3yjbTaT
MUKpO3BOIOIMU. M3o0msius — kirodeBord (aktop BuaooOpazoBanusa. Ilytu u
CIIocoObI BUJI000pa30BaHMUS: aJIONaTPUUYECKOE (reorpaduueckoe),
CUMIIATPUYECKOE  (DKOJOTHYECKOE), «MTHOBEHHOE»  (MOJMILIOUAN3ALINS,
ruOpuanzanus). JIuTenbHOCTh 3BOTIOIMOHHBIX POIECCOB.

Mexanu3mbl OpMHPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponb »BONIOMOHHONM OHOJOTMM B  pa3padOTKE HAay4YHBIX METOOB
coxpaHeHHsi OMopa3zHooOpaszusi. MUKpPOIBOJIONMS U KOIBOJIIOIUS MMapa3sUTOB U UX
X0351eB. MexaHnu3mMbl (POPMUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM M CTIIOCOOBI
OOpBHOBI C HEl.

JleMmoHCcTpauumn

[Toptpetsr: C. C. YeTBepukos, 3. Maiip.

Tabmuupl 1 cxembl: «MyTanuoHHass HM3MEHUYMBOCTHY, «llomynsiroHHas
CTpyKTypa Buaa», «Cxema MmposiBJIeHUs 3akoHa Xapan—BaiinOepray, «/IBmwxkyiue
CWJIBl HBOJIIOIIUNY, «IDKOJIOTHYECKass M30JSAIUs MOMYJIAINN ceBaHCKOU (openmny,
«l'eorpadmueckass M3OMSAUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIIBI
naypckoin», «IlonynsimoHHbIE BOTHBI YUCICHHOCTH XUIITHUKOB U KepTB», «Cxema
JIEUCTBUS ©CTECTBEHHOTO 0TOOpa», «®Dopmbl OOpPHOBI 3a CYIECTBOBAHHEY,
«HpycTpualibHbI MenaHu3M», «KuBble uckonaembie», «llokpoBuTenbcTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexnaromnias OKpacka KUBOTHBIX,
«Duznonornueckue anantanuny, «lIpucnocoO0IeHHOCT, OpPraHu3MoOB U €€



OTHOCUTENBHOCTBY, «Kputepun Buaa», «Buapl-nBolHUKN», «CTpyKTypa Buaa B
npupose», «Crnocodsl Bugo0OpazoBanus», «l'eorpaduueckoe BUA00Opa30OBaHUE
TPEX BUAOB JAaHABIIIEH», «IDKOJIOIMYECKOE BUIAO00PA30BAHUE BHJIOB CHHUID,
«ITomumnouasl pacteHuit», «KamycrHo-peneunbiii ruopu.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMYA HACEKOMBIX, Uydelia MTHIL U
3BEpedl C MpUMEpaMH pa3IMYHBIX MNPUCHOCOOJEHUN, Yyuyenaa NOTUI U 3Bepei
pasHBIX BHUJOB, TrepOapuM pacTeHUH OJM3KUX BHJIOB, 00pa30BaBIIMXCA
Pa3IMYHBIMH CTIOCOOAMH.

JlabopaTtopuasi paGora «BblsiBIeHHE H3MEHYMBOCTH y OCOOEH OJIHOTO
BUID.

Jlabopatopuassi  padora  «lIpucmocobmeHus  OpraHm3MOB U HX
OTHOCHUTENIbHAS LEIECO00Pa3HOCTDY.

Jlabopatopuass pabora «CpaBHEHHE BHJIOB IO MOPQPOIOTUUECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIOLMS U €€ pe3yJibTaThl

Metonbl  M3ydeHHS MaKpO3BOMIOLMM. [lajeoHTONOrMYecKue MeTO/bl
uzydeHus: HBomonuu. Ilepexonneie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguueckue MeTonapl u3ydeHus sBomonuu. CpaBHeHHE (GIOpbl U
(dayHbl MaTepUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emnu. Buabi-
SHAEMUKHU U PEITUKTHIL.

OMOpPHUONIOrMYECKUE U CPABHUTEIBLHO-MOP(OJIOTHUECKHE METOAbl U3YUEHUS
IBONIIOLMU. ['€HEeTMYeCKME MEXaHU3MBbl 3BOJIOLMHM OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHBbl.
PyaumenTtapuble  opraHbl M araBuU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYECKUE  METOJbl  W3Y4YEHUS  HBOJIIOLUU.
['omonornynsie reHbl. COBpEMEHHBIE METO/ABI MOCTPOCHUS (PUIOreHEeTHYECKUX
JIEPEBLEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLUS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBuia) dBOJONUU. [Ipunyun cmenvl QyHKYUl.
HeobOpatumocTs 3Bomtounu. ApanTuBHas paauanua. HepaBHOMEpPHOCTh TEMIIOB
IBOJIFOLIUY.

JleMmoHcTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.

Tabmuubl 1 cxembl: «DUIOTeHETUUECKUI PsIfl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yobie  smepb»,  «Cteronedansyy,  «Punmodute»y,  «CemMeHHBIC
nanopoTHukn», «buoreorpaduueckue 30HBI 3emim», «Jlpeid KOHTHHEHTOBY,
«PenmukTery, «HavampHble cTaauu SMOPHUOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJOTWYHBIE OpraHb», «PyIuMeHTbI»,



«ATaBU3MBI», «XpOMOCOMHBIE HAaOOpHI dYeloBeKa M IMmMMMaH3e», «[naBHbIe
HaIpPaBIICHUS 3BOJIOLUNY, «OOIIHE 3aKOHOMEPHOCTH IBOJIOLIANY.

O6opynoBaHue: KOJUICKITUH, TepOapuu, MYJSDKA HMCKOTAEMBbIX OCTaTKOB
OpPTraHW3MOB, MYJISI’KU TOMOJIOTHYHBIX, AHAJOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IlpoucxoxkaeHne U pa3BuTHe JKM3HU Ha 3emJie

HayuHble TUNOTE3bl MNPOUCXOXKACHUS JKU3HM Ha 3emie. AOUOTreHe3 H
naHcrepmusi. JloHayuHble peACTaBICHUsS O 3apPOKICHUU JKU3HU (KPEAMOHU3M).
['MnoTe3a NOCTOSHHOTO CaMO3apOXKICHUS )KU3HU U €€ OnpoBeEpKeHUE onbiTamu .
Penu, JI. Cmannanuanu, JI. [Tactepa. [IpoucxosxieHue sXM3HU U aCTPOOUOJIOTHSI.

OCHOBHBIE JTaIIbI HEOPTaHUYECKOU ABOJIIOLIH. [InanerapHas
(reosoruueckasi) JBOJIOIUA. XHMHYECKas HdBOIIONUSA. AOHOICHHBIM CHHTE3
opraHu4eckux BemecTs 3 Heopranudeckux. Ombeitr C. Mwumepa u I'. IOpw.
OOpazoBanue mnonuMepoB u3 MoHomepoB. Koarnepsatnas rumnoresa A. M.
Onapuna, TMoTe3a nepBUYHOro OyiapoHa Jlx. XomnaeitHa, reHeTUYeCKasi TUIoTe3a
I'. Ménnepa. Pubosumbl (T. Yek) m rumoresa «mupa PHK» VY. TI'mnGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emuin U Meroabl €€ u3ydeHHs. lVIcKolaemble OpPraHMYECKHUE
octaTkd. ['eoxponosoruss u e€ Meronapl. OTHOCUTENbHass U aOCOIIOTHAs
reoXpoHoJorus. I'eoxpoHoornueckas mKaia: 30Hbl, 3pbl, IEPUOJIBI, STTOXH.

HauvanbHbie 3Tanbl opraHuydeckord HBOMONMU. [logBIEHHE W HBOIOLUA
HEPBBIX KJIETOK. DBOJIOLHUS MeTaboanu3Ma. BO3HMKHOBEHUE NEPBBIX 3KOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIEeCTB.
CrpomatonuTtsl. [IpokaprOThI U 3yKapUOTBHI.

[IpoucxoxaeHrue 3ykapuoT (CUMOMOreHe3). DBOJIIOIIMOHHOE MPOUCXOKICHHE
BUpYyCOB. lIpoucxokaeHne MHOTOKJIETOYHBIX OpraHu3MoB. BO3HHKHOBEHUE
OCHOBHBIX I'PYIIII MHOT'OKJIETOYHBIX OPIraHU3MOB.

OCHOBHBIE 3Tambl ABOJIIOLMU BbICIIUX pacTeHui. OCHOBHbIE apoMOp(O3bI
pactennii. Bpixox pacrenmii Ha cynry. llosiBieHME CHOpPOBBIX pPacTeHHU U
3aBoeBaHue uMHU cymu. CemeHHble pacTeHHus. I[IpoucxoxkaeHue IBETKOBBIX
pPaCcTCHUM.

OCHOBHBIE 3Tambl 3BOJIIOLMU KUBOTHOTO MHpa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie Xopa0BbI€ KUBOTHBIE. JKH3HB B BOJE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwimid. [IpoucxoxaeHrne MICKONMUTAIOUIMX U
ntul. [lpunnun kmoueBoro apomopdoza. OcBoeHue OECO3BOHOYHBIMH U
MO3BOHOYHBIMHU KUBOTHBIMH CYIIH.

Pa3Butne xku3HM Ha 3eMje MO »paM W MepuoiaM: apxeu, MpPOTEPO30i,
najgeo3oi, Me3030M, KailHO30il. OOmas xapakTepucTHKa KiuMara |



reOJIOTMYECKUX IpoueccoB. llosBieHHE M pacuBET XapaKTEPHBIX OPTraHU3MOB.
YrneoOpa3oBaHue: €ro yCIOBUS U BIUSHUE Ha Ta30BbIi COCTaB aTMOC(EPHI.

MaccoBbie BBIMUPAHUSI — 3KOJOTHUYECKHE KPU3UCHI ITpouuioro. llpuyunHsl n
CJIEICTBUS MAacCOBBIX BbIMUpaHUi. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobenHoctu. [Ipobnema coxpanenusi 6Mopa3HO0Opa3us Ha 3eMIie.

CoBpeMeHHass cuUCTeMa opraHudeckoro mupa. [IpuHiunel kimaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCTpaMuK

[Toptpetsr: ®@. Penu, JI. Cnayutanuanm, JI. Ilacrep, . . Meunuxkos, A. U.
Omnapun, Ix. Xongeln, ['. Mémnep, C. Munnep, I'. FOpu.

Tabmuibr u cxembl: «Cxema ombiTa @. Penny, «Cxema ompita JI. [Tactepa mo
U3YUYEHUIO CaMO3apOoxAeHUs Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpm»,
«JTamnbl  HEOPraHWYECKOW  3Bomouum», «l'eoxpoHosorMueckass  mIKajiay,
«HauanpHble 3Tarbl OPraHUYEcKoO IBONIONUNY», «CxeMa 00pa3oBaHUS 3YKApUOT
nyTéM cumounoreHeza», «Cucrema XUBOM Hpupoab», «CTpoeHHEe BUpPYCa»,
«Apomopo3bl  pacteHuit», «PuHHOMUTHY, «OIHOKIETOUYHBIE BOIOPOCIINY,
«MHnorokierounsle Bogopocian», «Mxwm», «llanoporHukm», «l'onocemeHHbIE
pactenusi», «Opranbl IIBETKOBBIX pacTeHUl», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «ApomMopdosbl KUBOTHBIX», «lIpocteitmme», «KumeuHononocTHbIEY,
«IInockue YEpBU», «YneHucToHorue, «PBIOBDY, «3€MHOBOJIHBICY,
«IIpecmbikaromuecs», «lItunsyy, «Muekonuraromue», «Pa3Buthe Xu3HU B
apXxeuckon spey, «Pa3Burue )KU3HU B MPOTEPO3OMCKON 3pe», «Pa3BuTne Xu3HU B
MAJIE030MCKOM 3pey, «Pa3BuTre )KU3HU B ME3030MCKOM 3pe», «Pa3BuTne Xu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMa OPraHUYECKOTO MUPay.

OOopynoBaHue: repOapuu pacTEHUM pa3IUMYHBIX OTAEJOB, KOJUICKIUU
HACEKOMBIX, BIIAKHBIE MPENAPAThl dKUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHUX, CKEJEThl II03BOHOYHBIX JKMBOTHBIX, Yyuesla IITUI[ WU 3BEpeEw,
KOJUICKIIUM OKAaMEHEJIOCTEM, IOJIE3HBIX MCKOMAEMBIX, MYJBSDKH OpPraHUYEeCKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sgadoparopHas  paGora «MopenupoBaHUME — ONBITOB
Muiepa—tOpu 1o u3y4eHu0 abMOr€HHOTO CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NEePBUYHOM aTMochepey.

JlaGoparopnass padora «/3ydeHue W ONHCAHUE MCKOMAEMbIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydyeHne 0COOCHHOCTEM CTPOCHUS pacTEHUM
Pa3HbIX OTAEJIOBY.

IIpakTuyeckas padora «/3yueHue 0COOEHHOCTEH CTPOEHUS MTO3BOHOYHBIX
YKUBOTHBIX.

Tema S. [Ipoucxoxkaenune 4eji0BeKa — AaHTPOIIOIeHe3



Pasznensl u 3a1aun aHTPONOIOTHU. METOIBI aHTPOIOJIOTUH.

CraHOBNIEHUE TPEICTABICHUNA O MPOUCXOXKIEHUU YesoBeKa. PemurunosHeie
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

Cx0ACTBO YenoBeKa C KUBOTHBIMUA. CHCTEMATHYECKOE MOJI0KEHUE YETOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpPQOJIOTUYECKHE, AMOPHOTOTUYECKUE, (hH3HOIOTO-OMOXUMUYECKHE,
noBeAeHueckue. OTINYUS YeJIOBEeKa OT )KUBOTHBIX. [IpAMOX0KIEHNE U KOMIUIEKC
CBSI3aHHBIX C HMM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3Ta U BTOPOUM CUTHAIBHOMN
CUCTEMBL.

JBrokymue cuiibl (hakTopbl) aHTPONOreHe3a: OUOJIOrHYecKre, COllualbHbIE.
CooTHotieHne OMONIOTHYECKUX U COITMATBHBIX (PaKTOPOB B aHTPOTIOTCHE3E.

OCHOBHBIE CTaJUM aHTpOIOTeHe3a. PaHHME uenoBeKOOOpa3Hble O00E3bSHBI
(IPOKOHCYJIBI) M PaHHUE MMOHTHBI — OOIITHE MPEKH YeJIOBEKOOOPA3HBIX 00€3bsIH 1
J0Jiei. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JroAeh. UenoBeK yMelblid, MepBbIe
W3TOTOBJICHUS OpyAu TpyAa. YeloBeK NMpAMOXOAAIIMNA U NEPBBIM BBIXOJ JIOJAEH
3a mnpenensl  Adpuku. YenoBek reipenbOeprckuii  — oOmMA  Mmpesok
HEaHJEPTAILCKOTO YeJIOBEKa M YeJIOBEKa pa3yMHOro. YenoBek HeaHJepTalIbCKUI
KaK BHUJ JIIOJEH XOJIOAHOTO KiauMmara. YernoBeK pa3yMHbII COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpenenamMu Adpuku.
[TameoreneTrka 1 NajgeoOreHOMHUKA.

DBOJIIOLIMST COBPEMEHHOTO 4ejloBeKa. EcTecTBeHHBI OTOOp B MOIYJSLUSAX
yesioBeka. MyTanuoHHBIN Tporiecc U noiaumopdusm. [lomynsinoHHBIE BOJIHBI,
npeiid reHoB, mMurpanus U «d(pQPexT ocHOBaTENs» B MOIMYJISAIUSIX COBPEMEHHOTO
YeJI0BEKa.

Yenoseueckne pacbl. llonatne o pace. bospmme pacel: eBponeouIHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHAs),  MOHTOJOUIHAsS
(a3uaTcko-amepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa MO IIaHETe.
EnuHctBO  dyenoBeueckux — pac. HayuHas — HECOCTOSITENBHOCTh  pacu3Ma.
[IpucnocoONIeHHOCTh YeNoBEKa K pa3HbIM YCIOBHUSIM OKpYXKaloLEH Cpeabl.
Bnusnue reorpadguueckoil cpeapl W Apeiida reHoB Ha Mopdojoruo u
(U3HOJOTHIO YETOBEKA.

MexauciuruiMHapable  MeToAsl B ¢u3nueckoi  (OMOJOTHYECKO)
AHTPOMOJIOTUM.  DBOJIOLIMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPONOJIOTHS
YeJIOBEUECKUX Nomyisiuuid. buocouuanbHble HcCneOBaHUS MPUPOBI YETIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOTMYECKOTO U COLMATIBLHOTO B YEJIOBEKE.

JleMmoHcTpanuu

[Toptpetsr: Y. HapBuHn, JI. Jluku, 4. A. Porunckuii, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIbl aHTPOIOJOTHIY, «I 0JJOBHOH MO3T UeJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsHbD», «CKeNeT 4YeloBeKa M CKeJeT IIMMIIaH3e»,



«PynMMEHTHI U aTaBU3MbD), «J|BUXKYyIIME CUIIBI aHTPOIIOTEHE3A», «DBOJIFOIIMOHHOE
IpPEBO  YENOBEKa», «ABcTpamonutTek», «UYenosek ymenslid», «Yenosek
MPAMOXOIAIININY, «/{enncoBckuid yenoBek» «Heanaepranbusny, « KpomaHbOHIE,
«IIpenku yenoBeka», «ITanbl 3BOJIOLNH YEIIOBEKa», «Packl ueioBeKkay.

O6opynoBaHue: MyJSDKM — OKaMEHEJIOCTEeH, MpeAMETOB  MaTepuaIbHOU
KyJbTYypbl TIPEAKOB 4YENOBEKa, penponaykiuu (dororpadhmum) KapTuH C
MU(DOTOTHIECKUMH W OMOJEHCKMMH CIOKETaMH TPOWCXOXKICHHUS YEIOBEKa,
dboTorpaduu HaxoI0K KUCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yepena 4YeJOoBE€Ka M 4eperna IIMMIIAH3€, MOJENIb KHUCTH YEJIOBEKA U KUCTHU
HIMMITIaH3€, MOJENIH TOPCa MPEIKOB YEIIOBEKA.

Jlabopatopnass pabGora «J3yueHne OCOOEHHOCTEH CTpOEHHUs CKeJeTa
YeJI0BEKAa, CBS3AHHBIX C MPSIMOXOKICHUEM).

IIpakTnueckas padora «/3yueHne SKOJIOrMYEeCKUX aJalTallkil YEIIOBEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHONICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM ¢ OKPY Kaloulei cpeaoi

3apoxaeHre U pazBUTHE 3Kojoruu B Tpyaax A. I'ymbonbara, K. @. Pynse,
H. A. Cesepuona, J. I'ekkens, A. Tencin, B. H. CykauéBa. Pa3ngensr u 3amaun
sKOoJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl sxosoruu. IlosieBble HaOMIOEHUS. DKCHEPUMEHTHI B DKOJIOTHH:
NpUPOAHbIE W JIabopaTopHble. MoJEnMpoBaHHE B HKOJIOTMU. MOHUTOPHUHT
OKpY’Karolel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBII.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM i1 YEJIOBEKA. DKOJOTHYECKOE
MHUPOBO33PEHUE KaK OCHOBA CBS3€H YEJIOBEYECTBA C MpUpoaor. PopMHUpOBaHUE
HKOJIOTHYECKOHN KYJbTYpPbl U 3KOJOTHYECKON IPAMOTHOCTH HACEJICHUSI.

JleMmoHCTpauumn

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykau¢s.

Tabmuupel n cxeMbl: «Pa3gensl sxonorumy, «Metoabl skonorum», «Cxema
MOHHUTOPHUHTA OKPYKAIOLIEH CPEeIb.

JlaGopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
HUCCIECIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DkoJyoruyeckue (PakTopbl U 3aKOHOMEPHOCTH UX nericTus. Kimaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIoreHHbIe. O0mme
3aKOHOMEPHOCTH JIEUCTBUS 3Kojorndeckux (axropos. I[lpaBmio munnmyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpTaHU3MBI.

AbGuoTtndeckue ¢daktopel. CBeT Kak »Konormdeckuit (axrtop. JleicTBue
pPa3HBIX YYaCTKOB COJHEYHOTO CIIEKTpa Ha OpraHU3Mbl. DKOJIOTHYECKHUE TPYTMIIBI



pacTeHUN M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CUTHaJbHas poOJIb CBETA.
doTonepuoau3m.

Temnepatypa kak skojorumueckuit Qaxrtop. JleficTBue TemmepaTypsl Ha
opraHu3Msbl. [IOMKUIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocts kak skonormdeckuil (axtop. IlpucmocoOnenus pacteHuid K
NoJIIepKaHUI0 BoJgHOTO OanmaHca. Knmaccudukaiusi pacTeHH MO OTHOILIEHHUIO K
Bojie. [Ipucnocobnenns XUBOTHBIX K H3MEHEHHUIO BOJHOTO PEXUMA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3]YyILHAs, IOYBEHHAs,
ryOWHHAs  TOJINOYBEHHAs,  BHYTPUOpPraHU3MEHHas.  DPU3NKO-XUMHUYECKUE
0COOCHHOCTH cpeji oOuTaHus opraHu3MoB. llpucrmocoOneHus OpraHu3MoB K
JKUA3HU B Pa3HbIX Cpeaax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguunbie puTMbl. [IpucrocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBHM KU3HMU.

Kusnenneie Qopmbl opranuzMoB. [loHsiTue O JKHU3HEHHOW (QopMme.
KusHeHnHble POpPMBI pacTEHUM: 1E€PEBbS, KyCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE
TpaBbl, OAHOJETHHE TpaBbl. JKHU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOHOHTHL,
reo0MOHTHI, a9pOOHOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckne (bakTOpBHL. Bunpr  OMOTHMYECKMX ~ B3aUMOJECHUCTBHIAL:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepanus,
MyTyaln3M, KOMMEHCAIU3M (KBapTUPaHTCTBO, HaxJieOHNUecTBO). Herpoduueckue
B3aUMoOJIeUCcTBUS  (Tomuyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHMYECKHX B3aMMOJCHCTBUI Il CYIECTBOBaHMS OPIraHHW3MOB B Cpele
obOutanus. [IpyHIUI KOHKYPEHTHOTO UCKIIOYEHHUS.

JleMmoHCcTpauumn

Tabmupl 1 cxeMmbl: «Okosoruyeckue (akTopsl», «CBETOBOM CHEKTPY,
«IKOJOTMYECKNE TPYIIBI )KUBOTHBIX MO OTHOUIEHUIO K CBETY», «TeIIoKpoBHBIE
KUBOTHBIE», «XOJOIHOKPOBHBIE JKUBOTHBIE», «DHU3MONOrMYecKue amanTauuu
KUBOTHBIX», «Cpenpl OOWTaHHMS OpPraHU3MOB», «bBHONOrMYECKHE PHUTMBDY,
«Kuznennole  Gopmbl  pactenmit», <« KuzHeHHbIE  (OPMBI  KHUBOTHBIXY,
«IKocucTEMA MHUPOKOJIMCTBEHHOTO JIECA», « IKOCUCTEMA XBOMHOIO Jecay, «Llenu
NMUTAHUS), «XHUIMHUYeCTBO», «llapasutmsmy», «KonkypeHmus», «CumMOno03y,
«KoMMeHcanuzm.

OGopynoBanue: repOapuu pacTeHUH U SKUBOTHBIX, MPUCTOCOOJEHHBIX K
BIUSHUAIO PA3UYHBIX OKOJOTUYECKUX (PaKTOpoB, repdapuu CBETOIIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUM, CBETOJIOOMBBIC, TEHENIOOUBBHIC U
TE€HEBBIHOC/IMBBIE KOMHATHbBIE PAaCTEHUS, repOapuy U KOJJIEKLIUU TETUIONOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, uydella MTULl U 3Bepeid, repOapuu



pacTeHuid, OTHOCAIUXCS K rurpoduram, kcepopuram, Me3o(puTaM, KOMHATHBIC
pacTeHusl JaHHBIX IPYIII, KOJJIEKIIMH >KMBOTHBIX, OOUTAIOIINX B Pa3HbIX cpeaax,
repObapum M KOJUIEKUMM pAaCTeHUAd U JKUBOTHBIX, OOJaJAalONIMX 4YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSAM YCJIOBUH >KH3HHU, TepOapuul H
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (POpPM, KOJUICKIIUU
YKUBOTHBIX, YYaCTBYIOIMX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

JlaGopaTtopnasi paGora «BpbiBiIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTopuass padora «BbIsiBIeHHE MPUCIOCOOTICHUN OpraHU3MOB K
BIIUSHUIO TEMIIEPATYPBD».

JlabopatopHasi padora «AHATOMUYECKHE OCOOCHHOCTUM pPACTEeHUH U3
Pa3HBIX MECT OOMTAHUS.

Tema 8. Ikos10rvsi BUA0B U NOMYJISAIM M

OKOJIOTUYECKHE  XapaKTCPUCTUKH  IOITYJISLHH. [Tonymsanuss ~ Kak
Oononoruyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOrHH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiquid. OCHOBHBIE TIOKA3aTENW MOMYJIALMHU: YUCIEHHOCTh, ILIOTHOCTD,
BO3pacTHasi M II0JIOBAasl CTPYKTypa, pOXKIAeMOCTb, IPUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIHSL.

DKoynornyeckass CTpykrypa nomyiasinud. OneHKa YWCIEHHOCTH NOMYJIALUH.
JlvHamMuKka momynsauud U €€ peryisinusa. bHOTHYeCKMU MOTEHIHAN MOIYJISLUN.
MopnenupoBaHnue AMHAMUKY NonyJsinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKMBaHUS. Perymnsuus YUCICHHOCTH MOMYJSLUNA: poJib (HaKTOPOB,
3aBHUCSILUX U HE 3aBUCAIIUX OT MJIOTHOCTH. DKOJIOTUYECKUE CTpaTeruu BUAOB (I- 1
K-ctparerun).

[TonsiTue 00 »KoNOrMUecKoil Huie BHuaa. MectooOuTanue. MHoromepHas
MoJenb dKosiorndeckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOI0rMYeCcKOu
HuM. [loTeHnnanpHas n pealn30BaHHAs HULIN.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. BUAbl M HX KU3HEHHBIE
CTpaTEruu. JKOJIOTUYECKUE SKBUBAJIEHTHI.

3aKOHOMEpPHOCTM TOBEJEHHUsSI W MHWrpauuid >KUBOTHBIX. buosormdeckue
WHBA3UU 4yKEPOIHBIX BUOB.

JleMmoHcTpanuu

IToptper: k. 1. XaT4ynHCOH.

Tabmuubl W cXxembl: «IKOJOTMYECKUE XapaKTEPUCTUKU MOMYJISLIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa monyJjsinuu», «Bo3pacTHele  mvpaMuibl
nonyjsiuun», «CKOPOCTh  3aceleHuss MOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opranuzMammn», «Mogeib 3kosiorndeckort Huimm [[x. M. XatuuHconay.

O6opynoBanue: repdapun pacTeHHU, KOJJIEKLIIUH )KUBOTHBIX.



Jlabopatopuass  padora  «IIpucnocoOnenusi ceMsH  pacTeHUd K
pPacCeNCHUIOY.

Tema 9. Dkoy10rus COO0IECTB. IKOJIOTHIECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3U MEXIY
OpraHu3MaMH B OUOIIEHO3E.

OkocucrteMa kak OTKpbiTasi cucrema (A. JIx. TeHcnu). DyHKIMOHAIBHbBIC
OJIOKM OpPraHW3MOB B JKOCHUCTEME: MPOMYIEHThI, KOHCYMEHTHI, PEIYyIICHTHI.
Tpoduueckne ypoBHH. Tpoduueckue nenu u cetu. AOHOTHUECKHE OJIOKH
skocucteM. [1ouBbI ¥ Wbl B 3KOCUCTEMaX. KpyroBopoT BEIIeCTB U OTOK YHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTeIW  DKOCHUCTEMBI. bumomacca W MPOAYKIIHS.
DKOJIOTUYECKHE MTUPAMUIBI YCel, ONOMACChl i SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBuuHbie U
BTOPHYHBIE CYKIIECCHM W WX TMPUYUHBL. AHTPOIOTCHHBIC BO3ICHCTBHUS Ha
cykneccuu. KnmmmakcHoe cooOmiectBo. bropazHoobpasue u moaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOWYNBOCTH COOOIIICCTR.

[IpupoaHbIE IKOCUCTEMBL. JKOCUCHEMbL 03€D U PeK. DKOCUCEMbl MOpel U
oKeano8. Ixocucmemvl MYHOP, 1€CO8, Cmenel, nyCmbitb.

AHTPOTIOTEHHBIE AKOCUCTEMBI. ATPOIKOCHUCTEMA. ATpPOIEHO3. Pazmmdms
MEXIy aHTPOIIOTEHHBIMH U IPUPOTHBIMHU SKOCHUCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opojckas
bnopa u ¢ayna. CuHaHTpomm3alus TOpPOJACKOW ¢ayHbl. buonorumdeckoe u
X035MCTBEHHOE 3HAUCHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUII OPTaHU3MOB B
skocuctemax. Ponbv kackadnoco 3gghexma u 6udo8-30ughukamopos (Kirouesvix
61008) 6 yHKYUOHUpPOSaHuu 3Kocucmem. TlepeHOC SHEPTUU U BEIISCTB MEXKTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTraHU3MOB, TOMYJISIUN U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIM.

Mexanuzmoi 8030eticmeus 3GepA3HeHUU pPA3HbIX Munos Ha
cybOp2aHu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  DKOJI02UHECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20  B030€UCMBUs.
MeTom010THs MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOTEHHBIX YKOCHCTEM.

JdeMmoHcTpanuu
[Toptper: A. JIx. Tencnu.
Tabmumpt  u cxembl:  «CtpykTypa  OuoueHo3a»,  «ODKocucTeMa

HIMPOKOJIUCTBEHHOTO Jiecay, «DKOCHCTEMA XBOWHOTO Jecay, «DyHKIMOHAIbHbBIE
IpylIbl OPraHU3MOB B 3KOcCHCTEME», «KpyroBopoT BEHIECTB B 3KOCHCTEMEY,
«llenu nutanus (macTOMIIHAS, JETPUTHAS)», « DKOJIOTHUECKasi MUPAMUJIa YUCEID»,



«IKonorudeckas mupamMuia OMOMAaCChly, «IKOJIOTHUYECKAs MUpaMUa dHEPTUNY,
«O06pazoBanue 6omotay, «llepBuyHas cykueccus», «BoccTaHOBIEHHE Jieca TOCTe
noxapa», «9KocuctemMa 03epa», «ArpoieHo3», «KpyroBopoT BEIIECTB U MOTOK
HHEPTUU B arporeHo3er, «[Ipumepsl ypOosKocucTem.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMYA HACEKOMBIX, Uydelia MTHIL U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUH, aKBAPUYM KaK MOJIEIb
KOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypo03KOCUCTEMBD».

Jlabopatopuasi padora «M3yueHue pazHoOOpazusi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX IKOCUCTEMAX).

IKCKypcHusi «DKCKypCUsi B TUITUYHBIN OMoreoiieHo3 (B AyOpaBy, Oepe3HsIK,
SJIBHUK, Ha CYXOJIOJBHBIA WU TIOMMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKYypcHsl «IKCKypCHsl B arpodKocucteMmy (Ha Moje WM B TEITUYHOE
XO3SIHCTBO)».

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buocdpepa — oOmennanerapHas o000J0ouka 3€MJIM, TJI€ CYIIECTBYET WIH
CyILlECTBOBaJIa >kKM3Hb. Pa3zBuTHe npeacraBieHuil o onocdepe B Tpygax J. 3rocca.
VYuenue B. U. Bepuanckoro o 6uocdepe. Obmactu 6uocdepsl u e€ cocran. JKuboe
BEIECTBO Orochephl U ero PyHKIUY.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouocdepsl Kak
r100anbHON IKOCUCTEMBI. JlMHaMu4eckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIIECTB U OMOTEOXMMHUYECKUE IUKIIBI (YIiiepojaa, a30oTa). PUTMUUHOCTE sIBIEHUMN
B Ouocdepe.

3oHanbHOCTE Omocdepsl. Ilonarne o Omome. OCHOBHBIE OHMOMBI CYIIH:
TYHJpa, XBOMHBIE Jieca, CMEILIaHHbIC U IITMPOKOJIUCTBEHHBIE Jieca, CTENH, CABAHHBI,
MyCTBIHU, TPOMTUYECKUE JIECa, BRICOKOTOPhs. KiuMar, paCTUTEIbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U QyHKIIHS )KHUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITMAa 1
onocdepHbIX PYHKIUH.

JleMmoHCcTpauumn

[Toptpetsl: B. U. Bepranckuii, 3. 3rocc.

Tabmuubr 1 cxembl: «I'eocdepsl 3emmm», «KpyroBopot azora B mpupojey,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT kuciopoga B HPUPOJIE»,
«KpyroBopoT Boabl B mpupojie», «OcHOBHBIE OMOMBI cymmy», «Knumatnueckue
nosica 3emnn», «TyHapay, «Taira», «Cmemanneiii gec», «ILIMpokoInCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbinsy, « Tponudeckuii gecy.

O6opynoBanue: repbapuu pacTeHUN pa3HBIX OMOMOB, KOJUICKITUH >KUBOTHBIX.

Tema 11. YennoBek u oKpy:kaouias cpeaa



DKOJIOTUYECKHE KPU3UChI M HMX MNpUYUHBL. Bo3jeicTBue ueloBeka Ha
onocepy. 3arps3HeHue Bo3mymHOW cpeasl. OxpaHa Bo3ayxa. 3arps3HCHHE
BOJMHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHre KiuMara.

AHTpONOreHHOE BO3JICHCTBUE HA PACTUTEIBHBIN U KUBOTHBIM Mup. OxpaHa
pPaCTUTENILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHILMIBI OXPAHbl MPUPOJBI.
Kpacubie xuuru. Ocobo oxpansembie mnpupoanbie Tepputopun (OOIIT).
borannueckue cajpl U 300J10THYECKUE TTAPKHU.

OCHOBHBIE TPHUHIMIBI YCTOMYMBOTO PA3BUTHUS YEIOBEYECTBA W IMPHUPOJIBI.
PanvonanbHO€  MPUPOJONOJB30BAaHUE M COXPAaHEHHE  OHMOJIOTMYECKOTO
pazHooOpasust 3emum. OOmue 3aKOHOMEPHOCTH TIOOATBHBIX JKOJIOTHYCCKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TIOCIEICTBU.

Pa3zpuTne METOJIOB MOHUTOPUHTA pa3BUTHUS OMACHBIX TEXHOTEHHBIX
npoiieccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOocnocooHou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemsol, obecneyugarowue O00Cmyn K
ungopmayuu no  cocmoaHulo OmMOeNbHuIX U008 u dkocucmem. (OcHOBbI
aKopeabuumayuu dKocucmem U cnocooos 060pvOLl ¢ OUONOBDENHCOCHUIMU.
Pexoncmpykyus mopckux u HazemHwix SKOCUCTEM.

JleMoHCTpauumn

Tabmuubpl w  cxembl:  «3arpsi3HeHHE  atMocepb»,  «3arps3HEHHE
ruapocdepbl», «3arpsisHeHue 1MouBb», «llapHukoBbii  Adhdext», «Ocobo
OXpaHseMble MPUPOIHBIE TEPPUTOPUN», «MOJEIN YIPABISIEMOTO MUPAY.
Oo6opynoBanue: ¢otorpa@uu OXpaHsSEMbIX pPACTEHUW M KUBOTHBIX KpacHoii
kHuru Poccutickon ®@enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BNOJIOTX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSE TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIECHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CAMOOINpEACNICHUIO, Haiuuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTHH,
yeneHanpasienHoe paszsumue BHYTPEHHUX YOEXKICHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAJAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPBI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCMUTATEIBHOM JCSATEIBHOCTU B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIbTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUsS, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHS, PAa3BUTHUS BHYTPEHHEW TMO3UIIMU JIMYHOCTH, MATPUOTHU3MA H
YBAKEHUS K 3aKOHY W IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHUS K KYJIbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYXaroUIen cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHHUsI yudeOHoro mpeamera «buosorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3alliid OCHOBHBIX HaIpaBIICHHUI
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaIaHCKOro BOCIMTAHUS

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMK 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX TIpaB U O0OS3aHHOCTEH, YBa)KCHUE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUN
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXKIEHUM CIHOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
NaTpuoTU3Ma, YBaXKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTHU IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MIPUPOJIHOMY HACHEAUIO U MAMSATHUKAM IPHUPOJIbI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTWMH, TOHUMAHUS 3HA4YEeHHUs] OHUOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

ujeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3ammuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSICh HA MOPATHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIErO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMAaHHWE W pealu3alus 370pOBOro M 0e30macHoro oopasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJIEHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Qunueckas
aAKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHUMAHUE LEHHOCTH MPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTMBHOIO
0e30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) TPy10BOT0 BOCTIMTAHUSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO IESITEIIBHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATbHON JEesTENIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3OBaHHIO U C€aMOOOpa3OBaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CYyIlEeCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHHE OmbITa
IUIAHUPOBAHMS TIOCTYIKOB M OLIEHKM MX BO3MOJXHBIX ITOCIEICTBHMA IS
OKPYXarOUIEN CPeIbl;

OCO3HAaHHME TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKUX MpoOJeM M MyTed HuX
pEeLIeHHUS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble TPH HU3YYECHUU OHOJIOTHH
3HaHWS W YMEHMs] MpU PELIEHUU NpoOJieM, CBA3AHHBIX C pPALMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHIIOB,
AKOCHUCTEM, OrOCchephl);

AKTUBHOE  HEINpUIATHE JEUCTBUM, NPUHOCAIIMX BpPEH  OKPYNKaOLIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUHN U MPEIOTBPAIATH UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTH K YYaCTUIO B IPAKTUYECKOMN NIEATETbHOCTH SKOJIOTUYECKOMN
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHMUE SI3BIKOBOW M YHUTATENbCKOM KYJIBTYpbl Kak CpelIcTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMU U TIO3HAHUSI MUDA;

MOHUMAaHUE CHenupuKu OWOJOTUM KaK HAyKd, OCO3HaHWUA €€ POl B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpYXalollleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOiemM
COXpaHEHUS TPUPOJITHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHON ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeH BBIXOJIa U3 TI00ATBHBIX AKOJOTHUECKUX MPOOIeM U
obecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHOH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
IPU U3y4YEeHUU OUOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJIOB IMO3HAHMS, UCMOJBb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh TMOJIydaeMble 3HaHWS [JIs aHajdu3a |
OOBSICHEHUS SIBJICHUM OKPYXKAIOIIETO MUpPa U MPOUCXOJAIINX B HEM H3MEHEHUH,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKJIIOUEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW ESATEIbHOCTH, TOTOBHOCTb OCYIIECTBIISTH
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO AEATEIbHOCTh NHIAUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHWUW MO OWOJOTUU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTaHpeI[MCTHBIG PE3YJIbTaTbl OCBOCHMU:A yqe6H0ro npeamMeTa «bunonorusy
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yIIaI-0HII/IXCSI
MCKINCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) O6I_H€Hay‘-IHLIC IMOHATHUA, OTPAXAKOIIHNC
OCIOCTHOCTD HaquOﬁ KapTHUHbI MHpa U CHeI_[I/I(bI/IKy MCTOOOB ITIO3HAHMHA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHBIX HAayKax (BeHIeCTBO, SHEPrus, sABJICHUC, IMPOLCCC,
CHCTCMaA, Hay"IHI)II\/’I q)aKT, IIPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTb, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, H8,6J'IIOI[€HI/IC, HN3MCPCHHUC, OKCIICPUMCHT 151 z[pyme);
YHUBCPCAJIbHBIC y‘IG6HBIC I[eﬁCTBPIH (HOSHaBaTeJ'IBHBIe, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIIne dbopmupoBanue (GYyHKIIMOHATHHON
ITPaMOTHOCTH ¥  COLMAJbHOW KOMIIETECHIIMM OOYYalolIuXcs; CIIOCOOHOCTD
oOyuarommxcs UCIIOJIb30BATh OCBOCHHBIE MEXIMCUUIUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCAJbHblE yueOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

B pesynbrare wu3yuyeHus OHOJOTMM Ha YpPOBHE CpPEIHEro OOILIEero
oOpasoBaHust y oOywatomierocss OyayT cQOpPMHpPOBaHbl IO3HABATEJIbHbIE
yHHUBEpCcaJbHble yueOHbIE JEMCTBHS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHBIE yUeOHbIE
NEUCTBUS, pEryJsITUBHbIE YHHUBEpPCAlbHbIE YUYEOHbIE JEWUCTBUS, COBMECTHas
NEeATEIbHOCTb.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE eiiCTBUSI:

CaMOCTOATENBbHO  (QOPMYyJNHMpPOBAaTH U aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTHMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI ACSATENBHOCTH C TOCTABICHHBIMU LIEISIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Ui 0ObsICHEHUS (DAKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYKIEHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOLIEHUH B M3y4YaeMbIX OMOJOTMYECKUX OOBEKTaX, a



TAaKK€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIn3a HWMEIOIIUXCS
MaTepUaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBIIOJMHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELIEHUH KU3HEHHBIX ITPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-HCCIIEI0BATEIbCKON U MPOCKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspemieHusi MmpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEHICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpPETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GopMUpPOBATh HAYUYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METOJIAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBIBISATh I[IPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHANM3UPOBaTh TIOJIYYEHHbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LIEJIEHANPABICHHBIA TMMOUCK MEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh MEPEHOCUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTHYECKYHO 00JACTH
KU3HEIEATEIIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUTHHAIbHBIE MOJIXOJbl M pEUICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOIYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMU (TeKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JMTeparype, OHOJOTMYECKUX CIOBapsiAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHETE), aHaIU3upOBaATH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIUPOBATh 3alPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI YYEOHBIX
3ajiay;

npuOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAYYHBIM fA3BIK B KadecTBe CpeACTBa Mmpu padoTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJIbl, ab0OpeBUATYpy, HOMEHKIATYpY,
UCIIONBb30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCUU TIO CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3a/aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTEILHO BBHITIOJHEHUS Mpe/jiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMaora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, MOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUS IPYTUX JIIOJICH, IPOSBIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMAaTh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IpH pelIeHUU OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHN C y4€TOM OOIINX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh IIO3UTHBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHUE, ObITh HHUIIMATUBHBIM.

OBJiaieHre YHMBEPCAIbHBIMH PeryJasTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JACHCTBHSX M MOCTYIIKax IO OTHOLIEHUIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO M 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO NEATCIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

J1laBaThb OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuIeKCHH AJsi OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBAThb PUCKU M CBOEBPEMEHHO NPUHUMATHh PEIICHUSA M0 MX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE Ceds U IPYIrUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIpH AHAINA3E PpPE3YyJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIbTATBI

[IpeameTHBIE pPE3YNBTATBl OCBOCHMS COJEPKAHHMS Y4YEOHOro IpeaMmera
«buonorusiy Ha yriayOAEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOCCIICUYCHHE
npoduibHOoro  oOydeHust  oOydvaromuxcst  Owonmorud. OHHM — BKIIIOYAIOT:
cneruuyeckue s OMOJIOTMH Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHUIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYECHUIO HOBBIX 3HAHUW W UX NMPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. l[IpenmeTHble pe3ynapTaThl MPEACTABICHBI IO
roJlaM U3y4eHusl.

[IpeameTHble pe3ynbTaThl OCBOCHUS ydueOHoro mpeamera «buonorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOABI U  pEHIeHWH TpoOJieM  palMroOHAJIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJIOTMYECKHUE TEOPUHU
(xnetounas Teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopusl
HaciencrBeHHoctu T. Moprana), yuenuss (H. W. BaBwioBa — o mneHTpax
MHOTOOOpa3usi U TMPOUCXOKICHUS  KYJIbTYPHBIX  pAcTEHUM),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOTO TMOKOJIEHUS, PACIICIJICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYNUBOCTH H. H. Basuiosa), HNPUHLIHIIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO IO3HAHMS, HUCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSIX IKUBBIX OOBEKTOB (OMHCaHWE, HU3MEPEHUE,
HaOJII0/IeHNE, DKCIIEPUMEHT);



YMEHHE BBIACIATH CYUIECTBEHHBIC MPU3HAKHN: BUPYCOB, KIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOIMUECKHUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTab0IM3M), MPEBPAILICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, GOTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIMBUIYAJILHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBHSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBAaTh B3aMMOCBSI3M MEXAYy OPraHOMJAMHU KIETKH M UX
(GYHKIUSAME, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacCTEHMMH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAYy CHCTEMaMH OPraHoB M MX (QYHKIMSIMH, MEXIy >STanamu
oOMeHa BeIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
(dbaxkTOopamu cpenbl OOUTaHUS;

YMEHHE BBIABIATH OTIMUYMUTEIbHbIE NPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX IPYyIII;

yMEHHE peniaTb OMOJIOTUYECKUE 3aJa4H, BBISBISATh NPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXY UCCIIEyEeMbIMU OMOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSIMU, 1€TaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHbIE M TIpPaKTUYECKHUe padOThl, COOMIOATH
npaBuia npu padbote ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys LETb HWCCIEIOBaHUS, aHAIW3UPOBATH IOITYYCHHbBIC
pe3yNbTaThI U A€NIaTh BBIBOJIBL;

YMEHHME Y4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOrHw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e LIKOJIbHBIX HAayYHBIX OOIIECTB, U
nyOJIMYHO  OPEJCTaBISATh  MOJYYEHHBbIE  pe3yslbTaThl Ha  YYEHHYECKHX

KOH(epeHusx;
YMEHHUE OLICHUBATh JTUYECKHE aCIEKTbl COBPEMEHHBIX HCCIIEOBAaHUN B
obmactu  Ouosormd ¥ MeAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE

OIUIOJJOTBOPEHUE, HAIMPABICHHOE W3MEHEHHE T€HOMa M CO3JaHHE TPAHCTEHHBIX
OpraHU3MOB);



yMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiell mpodeccCHoHaTbHON
JEATEILHOCTH B 00JacTH OWOJIOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHUH,
CEJILCKOTO XO3SIIICTBA, MUILEBONW MPOMBIILUICHHOCTH, YIIIyOIsTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu 1
MPOJOJDKEHNE OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIe pe3yabTaThl OCBOeHUsI yueOHOoro mpeamera «buonorus» B 11
Kjlacce NOJIKHBI OTPaKATh:

cOpPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TO3HAHUM 3aKOHOB MPHUPOJABI M PEIICHUH SKOJIOTHYECKHUX
npobjieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
MPUPOOIIOIL30BaHUs, U B (HPOPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPHUPOJIE,
OOIIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHE BJIAJIETh CHUCTEMOW OHOJIOTHYECKUX 3HAHUW, KOTOpas BKIIOYACT
OMpENCNICHUs] ¥ TOHUMAHUE CYIIHOCTH OCHOBOIOJAraroluX OHOJOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOpUHU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs IBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsX U HampasieHusx 3Bomtouun, B.M. Bepnanackoro — o
ounocdepe), 3akonbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma [O. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «vupa PHK» V.
['un6epra);

YMEHHME  BJQJACTh  OCHOBHBIMU  METOJlaMH  HAy4YHOrO0  IO3HAHWA,
UCIIOJIB3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUAX KUBBIX 00BEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHHUI B IPUPO/IE;

YMEHHE BBIJICTSATh CYIICCTBEHHbIC TMPU3HAKU: BHJIOB, OHOTEOLICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOMIETO, IBUXKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJIONaTPUYECKOro u CUMITATPUUECKOTO
BUJI000pA30BaHUS, BIUSHUS JABMKYIIUX CHJI SBOJIONMU HA T€HO(POH T TOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOMTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOLIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B DKOCUCTEMAX;

YMEHHME YCTaHaBJIMBAaTh B3aUMOCBS3UM MEXKIYy TMPOIECCAMH IBOJIOINH,
JBIDKYIIMME CHJIAaMUA aHTPOIIOT€HE3a, KOMIIOHEHTAMHU PA3JMYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISITH  OTJIMYWTEIbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpefie OOMTaHUs, aOUOTUYECKUX U OMOTHYECKHUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY /I JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTaHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI IPUPOJIBI M UETIOBEUYECTBA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4, BBISABISTh IPUUNHHO-CIIEICTBEHHbIC
CBSI3U MEXKJIy UCCIIEIyEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI U IPOTHO3bI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIMOJIHATh JTA0OPATOPHBIE W TPAKTUYECKUE PaOOTHI, COOIIOIATH
npaBuia mpy paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMyIHpys Iellb KCCIEIOBAaHUS, AaHAJTU3UPOBATH IOTYUYEHHBIC
pE3yNbTaThl U ICNIaTh BEIBOBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHw,
OKOJIOTUU W MEIWIIMHE, NMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  MOJYYEHHBbIE  PE3yJIbTaTbl HAa  YUYEHUYECKHX
KOH(epeHIusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0aX MpeaoTBpAICHUSI
ri100aapHbIX U3MEHEHUH B Onocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayliel mpodeccuoHaTbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOIOTIOIH30BAHMSI, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIIYOJIATh TIO3HABATEIbHBI WHTEpPEC, HaIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccu U MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne (uu¢posbIe)
/i HaumeHoBaHue pa3eioB M TeM MPOTrPaMMbl Beero Kontpoabubie IIpakTnyeckue ofpasoBaTEILHbIC
padoThI padoThI pecypenI
1 buonorus xak Hayka
2 JKvBBIE cHCTEMBI M UX H3yUeHUE
3 buosnorust kinetku 1 0.5
4 XuUMHYEcKasi OpraHUu3aIus KJICTKH 10 1
5) Crpoenvie u GyHKIUHU KICTKA 8
6 OOMeH BelecTB U NpeBpalleHne YHEPTUHU B 9 1
KJIETKE
; Hacnenctennast uaopmanust 1 peaausamnus eé 9 05
B KJIETKE https://myschool.edu.ru
JKU3HEeHHBIN UK KIETKU 6 1 1 https://uchi.ru
9 CtpoeHue u QyHKIIMH OpraHu3MOB 17 1.5
10 Pa3smHOXeHue u pa3BUTHE OPraHU3MOB 8 1 1.5 https://resh.edu.ruf
11 I'eneTnka — HayKa 0 HaCIEICTBEHHOCTH U 5 0.5
U3MEHYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eHeTHKa YemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus v cuHTeTUYECKask OMOIOTHS 4 1
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

Ne
n/
n

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

3apokJIeHUE U
pa3BUTHE
SBOJIFOIIMOHHBIX
MPEJCTaBICHUM B
OHOJIOTHHU

MuUKpO3BOTIOLIHS
U e€ pe3yJIbTaThl
MaxkpoaBontouus
U e€ pe3yJIbTaThl

KoanuecTBo 4acoB

Bcer
0 e padoThbI

14 1

KoHTpoabHbI

IIpakTHYecku
e padoThbl

IIpoucxoxnenue u
pa3BUTHE KU3HU
Ha 3emiie

[Ipoucxoxaenne
YeJ0BeKa —
AHTPOIIOT€HE3

DKOJI0TUS —
HayKa o
B3aUMOOTHOLIEHUS
X OPraHU3MOB U
HaJOpraHU3MEHHBI
X CUCTEM C
OKpYXaroIIei
cpenou

15

10 1

1.5

0.5

Opranu3Msl 1
cpena oouTaHus

DKOJIOTHS BUIOB U
MOy JISALAN

1.5

0.5

JKOJIOTHSI
COOOIIECTB.
DKOIOrHYeCcKHre
CHCTEMBI

12 1

0.5

10

buocdepa —
rio0anpHas
JKOCUCTEMA

11

YenoBek U
OKpY’KaroIas
cpena

DJIeKTPOHHbBbIE

(undposbie)
oOpa3oBaTe/ibHbI
e pecypchbl

https://myschool.edu.r
u

https://uchi.ru

https://resh.edu.ru/




12 PeszepBHoe Bpems

OBIIEE KOJIMYECTBO
YACOB 110
[NPOT'PAMME

102

7.5
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