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1. MOACHUTEJIbHAS 3AIIUCKA

[Iporpamma mo yduebHOMY mpeamery "buonorus" (manee - Owmomnorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpenojaBaHusi ydeOHoro mpenmera «buonorus» u
OCHOBHBIX MOJIOKEHUI (PenepanbHoil paboueil mporpaMMbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusi» yray6nénnoro ypoBHs uszydenus (10-11
KJIACChI) SIBJISICTCS OJIHUM K3 KOMIIOHEHTOB MpeaMeTHOU obnactu «EcTecTBEHHO-
HayudHble ipeaMeTh». CornacHo nonoxenusMm GI'OC COO npodunbHbie yueOHbIC
NpeAMEThl, H3ydyaeMble Ha YriayOJIE€HHOM ypOBHE, SBJSIOTCS — CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpEAHEro oO0Iero oOpa3oBaHUS U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01uM, cpeHUM TTPodheCCUOHANIBHBIM U BBICIIUM 00pa3oBaHueM. B To jxe Bpemst
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/lay, CBS3aHHBIX C HpodopueHTanuerdn oOydarouuxcsi U CTHUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIACTHM HAyYHOI'O 3HAHHUA, CBA3aHHOIO ¢ OHMOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHomy nipeameTy "buonorus” naét npeacraBieHue o 1eIu
U 337]a4ax U3ydyeHus yueOHoro npeamera «buonorus» Ha yriiyOJI€HHOM YpPOBHE,
ompeeNnsieT o0s3areqbHoe (MHBApUAHTHOE) NPEIMETHOE COJIEpKaHUE, €ro
CTPYKTYPUPOBAaHHME IO pas3ieliaM M TeMaM, paclpeielieHne Mo Kiaccawm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh W3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOTO Tpolecca,
BO3PACTHBIX 0COOEHHOCTEN oOyyaromuxcs. B mporpaMmme o 6uoioruy peain3oBaH
MPUHIUI PEEMCTBEHHOCTH C U3y4Y€HHEM OHMOJIOTMH Ha YPOBHE OCHOBHOT'O OOIIEro
oOpa3zoBaHus, Omnarojaps dYemMy [MpOCMAaTpUBAETCS  HANpPAaBJICHHOCTh  Ha
MOCJIEYIOEe pa3BUTHE OWOJIOTMYECKUX 3HAHUM, OPHEHTHPOBAHHBIX Ha
dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IKOJOTHYECKOTO
MBIILIEHUS, IPEJCTABICHUH O 310pOBOM 00pa3e )KU3HU, Ha BOCIIUTAHHE OEPEKHOTO
OTHOIIICHHS K OKPY’Karollel mNpupoaHoil cpeae. B mporpaMmMe mo OMOJIOTMU TakXKe
MOKa3aHbl BO3MOXKHOCTH ydeOHOTO mpenmera «buonorus» B peanusanuu
tpeboBannii ®I'OC COO Kk TUTAHUPYEMBIM JHYHOCTHBIM, METANpPEIMETHBIM U
MIPEAMETHBIM pe3yJIbTaTaM 00y4ueHUs ¥ B JOPMUPOBAHUU OCHOBHBIX BUJIOB Y4EOHO-
MO3HABATEJIbHON JICSITEIbHOCTH OOYYaroIIMXCsl 10 OCBOCHHMIO COJIEpPKaHUS
OMOJIOTMYECKOT0 00pa30BaHus Ha YPOBHE CPEAHET0 0011Iero 00pa3oBaHuUsl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero oOmero oopasoBaHUs
3aBepiaeT ONOJIOrHIecKoe 00pa30BaHKE B IIKOJIC 1 OPUEHTUPOBAH HA PACIIIUPEHUE
U yriiyOJieHre 3HaHUM 00y4aroluxcs 0 d)KUBOU MPUPOJI€, OCHOBAX MOJIEKYJISIPHOU U
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KJIETOYHOU OMOJOTHH, SMOPUOJIOTUN M OMOJIOTUU PA3BUTHA, TEHETUKHU, CENEKIINH,
OMOTEXHOJIOTUH, FIBOJIFOLIMOHHOTO YUEHUS U SKOJIOTHH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIMUXCA K MOCIHEAYIOIMIEMY IOJYyYEHHUIO
Ouonornueckoro  oOpa3oBaHMs B By3aX W OpPraHHU3alMSIX  CPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHHUS COCTaBISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TOJYYEHHBIX TPU HU3YYEHUH  OOYyYaOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/eioB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero o6pazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacmiMpeHbl U yriayOnaeHbl OMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIMX 3aKOHOMEPHOCTSAX >KU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTHYECKHE CBEICHUS IPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mipodeccur. Bo3MokHA Takke HHTErpamusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAaHUSMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

Crpykrypa mporpaMMmbl 10 ydeOHOMY mnipeamery "buosorus" otpaxaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLUMOHHBIN MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CornacHoO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMH OPraHMYECKOro Mrupa Ha 3emiie,
COXpaHEHUs1 OMOJIOTUYECKOT0 pa3HooOpasust anetThl. Tak, B 10 kiacce nuzydarorcs
OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOW OMONOruu, 3MOPHOJIOTUM U OHOJIOTHH
pa3BUTHUS, TEHETUKH U CEJEKIUH, OMOTEXHOJOTUHM U CHUHTETUYECKOW OMoJIoruu,
aKTYaJU3UPYIOTCS 3HAHUS OOydYarouIuxcs MO OOTaHUKE, 300JI0THH, AHATOMUH,
¢dbusunonioruu yenoeka. B 11 kiacce u3yqaroTcsi IBOJIIOIIMOHHOE YYEHUE, OCHOBBI
9KOJIOTHH M YUeHHE 0 Onocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
O0Oy4JaroIIMMHUCs OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, IPUHIIUIIOB U MPaBHIL,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, MOMYJISIUH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, MIPUKIIAIHBIX aCTIEKTax OMOJIOTMYECKUX 3HaHui. J[iis
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromMxcsd K OHOJIOTMM Hapsiay co
3HAYUTEIBbHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuaa B COAEPKaHUM MPOTPaMMBbl
no OHMOJIOTMU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHUS
TOM WJITM WHOM 00J1acTH OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX U 3apy0eIKHBIX YUEHBIX
B pPEILlIEHUE BaXKHEUIINX OMOJIOTMYECKUX M SKOJOTHUYECKUX MPoOIIeM.

[enp n3yuenus yueOHoro npeamera «bruonorus» Ha yriiyoJ€HHOM YPOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHON
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OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra © NPUOOPETCHHE YMEHHM
WCITOJIB30BaTh OTH 3HaHUS B (JOPMHUPOBAHUM MHTEpPeca K OmpeneiaEéHHoi o0aacTu
poecCUOHANBHON JIeATENIbHOCTH, CBSI3aHHOM € OWOJIOTHEW, WM K BBIOOpY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYECKOT0 00pa3oBaHusl.

JlocTikeHne 1enu Mu3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yrayOn€HHOM ypoBHE 00€CTIeUnBACTCS PEIICHUEM CIIEIYIONTUX 3a0a4:

OCBOCHHME OOYYarOUIUMUCS CUCTEMbl OMOJOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMSIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUH, MHOTOOOpa3uu MW OCOOCHHOCTSX OWMOJOTHYECKHUX CHCTEM (KJICTKa,
OpraHu3M, MOMYJISAIus, BUA, OMOTeo1eH03, Oroctepa); O BBIIAIOUIUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCJICIOBAHUAX B OMOJIOTUH;

O3HAKOMJICHHE OOy4YaloMIMXCSI C METOJaMH TO3HAHHS >KUBOW MPUPOIBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW |
KJIETOYHOM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEJICKIIUU,
OMOTEXHOJIOTMHM W CHHTETHMYECKOM OHOJIOTUM, TaJICOHTOJIOTHH, OKOJIOTHH);
METO/JIAMH CaMOCTOSITEJILHOTO TIPOBEJICHUS OHOJIOTMUECKUX HCCIEIOBaHUN B
nabopatopun W B mOpupoae (HaOMIOJCHHE, HU3MEPEHHE, OKCIIEPUMEHT,
MOJICTUPOBAHUE);

OBJIaJicHUE OOYYaIOIMMUCA YMEHHUSMHU: CAMOCTOSITEIbHO  HaXOJHUTh,
aHAJIM3UPOBATh U HCIOJIb30BaTh OWOJIOTHYECKYI0 HHGOPMAIIMIO; MOJIb30BaThCS
OMOJIOTUYECKOM TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¥  COIMAIBHO-DKOHOMHUYECKUMHU U  HKOJOTHYECKUMU
npoOJjieMaMu 4YeJIOBEUECTBA; OIEHUBATh TMOCJEACTBUS CBOCU JEATEIBHOCTH IO
OTHOILICHUIO K OKpPYXKaoIIeld MNpUPOAHOU cpeae, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoduiiakTUKA WHGEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TTOBEACHUS B MPUPOJIC U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTCHHOTO  XapakTepa;, XapaKTepu3oBaTh
COBPEMEHHbBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE Y 00YUAIOIINUXCS HHTEIJIEKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEH B
MpOIIECCE€ 3HAKOMCTBA C BBLAAIOMIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
UCCIICIOBAaHUSIMU B OHMOJIOTMH, pelIaeMbIMH €10 MpOoOJIeMaMH, METOI0JIOTHEH
OMOJIOTMYECKOTO UCCIICIOBAHMS, IPOBEACHUS IKCIIEPUMEHTAILHBIX UCCIICI0BAaHUH,
perieHus: OMOJIOTMYECKUX 3a]lad, MOJCIUPOBAHUS OUOJIOTHYECKUX OOBEKTOB U
IIPOLIECCOB;

BOCITUTaHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW TPHUPOJC B
1[EJIOM U K OTJICJIbHBIM €€ 00BhEKTaM U sIBICHUSIM; (JOPMUPOBAHUE IKOJIOTUUECKOM,
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T€HETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTYphl IOBEICHHS B PUPO/IS; MHTETPAIIUN
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHne  OOYyYaroNIMMHKCS ~ KOMIIETEHTHOCTH B paIlMOHaJIbHOM
IIPUPOIOTIONB30BAHUH (COOIIOICHNE MTPABIII IIOBEJICHHS B IPUPOJIC, OXPAHBI BUIOB,
IKOCUCTEM, Omocheprl), COXpaHEHHWH COOCTBEHHOTO 3/I0POBbSI W 3JI0POBBS
OKpyXXammux Jojned  (cobmonmeHuss wMep mnpoduimakTuku — 3a00JIeBaHUH,
oOecrieueHrne O€30MacHOCTH KHU3HEACITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaIHAX
OPUPOTHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OHMOJIOTMUECKUX 3HAHUI U YMECHHI B MOBCETHEBHOM KU3HH;

CO3/laHME€  YCJIOBHM  JUIsi  OCO3HAaHHOTO  BbIOOpa  OOydYaromUMUCS
VHIMBUTyaJIbHOU 00pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
HOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPEECICHNI0, B COOTBETCTBUH C
WHIMBUTyaJIbHBIMU UHTEpPECAaMU U MOTPEOHOCTIMU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeaHero oo0mero oopasoanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIeI0).

OT60p opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOY4YEHUS OMOJIOTHH
OCYIIECTBJISIETCS ¢ YYETOM CHElU(pUKU €ro COJEp KaHWs U HaIlpaBJIEHHOCTH Ha
IpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B  OpPraHM3AIMsIX CPETHETO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

O0s13aTeNBbHBIM YCIIOBUEM MPU 00YYEHUH OMOJIOTUH HA YTIIYyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBEJICHUE JTA0OpATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOy4YaroIIMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENBCKUX PaboT,
TEMaTHKa KOTOPHIX OMPEACIIAETCS YIUTEIEM Ha OCHOBE HMEIOIINXCSI MaTePHAIILHO-
TEXHUYECKUX PECYPCOB U MECTHBIX IMPUPOJTHBIX YCIOBHM.
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2. COAEP’ KAHUE OBYYEHUSA
10 KITACC

CopnepkaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOIOUT B IMPOBEPKY
rocyaapcTBeHHou utorosoit arrecraruu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHass OMoJIorus — KOMIUIEKCHas: Hayka. KpaTkass ucTopusi pa3BUTHS
Owosiornu.  buonornueckue HaykM M U3y4yaeMble UMM IPOOJIEMBI.
dyHIaMEHTaJbHbIEC, NPUKIATHBIE M TIOUCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OHOJIOTHUH.

3HaueHue OMOJOTUU B (POPMHUPOBAHUU COBPEMEHHOI €CTECTBEHHO-HAYYHOM
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MPAKTUYECKOM JIESITEIbHOCTH YEJIOBEKA: MEJIUILIMHE, CEJIbCKOM XO3SICTBE,
MIPOMBIILJIEHHOCTH, OXPAaHE MPUPOIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
l'apseit, I'. Mennens, B. U. Bepuanckuit, W. I1. 11aBnos, . 1. Meunukos, H. H.
Basunos, H. B. Tumodees-Peconckuit, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTUM C JAPYTrUMHU Haykamuy, «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

KuBble cucTteMbl Kak mpeaMer u3ydeHus: Ouonoruu. CBONCTBAa >KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHMCKPETHOCTb U LEJIOCTHOCTb,
CJIOKHOCTh M YHOPSIAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTh, CaMOOpraHW3alus,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTD, POCT U PA3BUTHE.

YpOoBHU OpraHu3alld KUBBIX CHUCTEM: MOJICKYJISIDHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIM, MOIYJISALIMOHHO-BUI0BOM, 3KOCUCTEMHBIN
(bnoreonenoTnyeckuit), Owochepusiii. Ilporecchl, TpoHCXOIANMEe B IKHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KKUBOro. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Matepun. Hayku, nzyyaroiiue >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3AINH.

N3yuyenue xuBbIX cucteM. MeTonsl Ouosornueckod Hayku. HaOmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, cCUCTeMaTu3alus, Metaananus. [loHsTue o 3aBUcCUMou u
He3aBuCUMOM TniepeMeHHOU. [lnaHupoBanue skcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesas runote3a. Ilonsitue BBIOOpPKU M €€ JTOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIl€HKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pesyabratoB. [IpuunHBl UCKaXEHUS PE3yJIbTAaTOB JKcnepuMmeHTa. I[loHsaTue
CTATUCTUYECKOTO TECTA.

JlemoHcTpanuu



,ﬂ,OKyMEHT noanucaH 3}'IEKTpOHHOI7I noanuncbio.

Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH KU3HW», «buomornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npuponb», «CTpoeHHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUSI )KUBOU TTPUPOJIBI».

O6opynoBanue: 1a0opaTtopHOe 00OPYIOBAHUE JIJIsi TPOBEACHUS HAOIIOICHUM,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IUYHBIX METONOB MpH
W3YUYEHUH KUBBIX CHCTEM.

Tema 3. buoJsiorust KjieTKku

Knerka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
oTKpbITUs KieTkH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUH.

Metoasl  MOJIGKYJISIPHOM M KIETOYHOM  OMOJIOTMU:  MHUKPOCKOIIHUSI,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInanbHOE
HEeHTpUYTUpoBaHUE, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposannvix
K1emokK. DIEKTpOHHas MUKpockonus. Kongoranvnas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pazBUTHS METOLOB MUKPOCKOTIUI.

OOopynoBaHue: CBETOBOM MHMKPOCKON, MHUKPONpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTuyeckass padora «M3yueHue METONOB KJIETOYHON OUOIOTHU
(xpomartorpadus, anextpodope3, auddepeHanbHoe 1eHTPUGYTHUPOBaHUE,
ITLIP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Boga u e€ poJib Kak pacTBOPUTES, pEAre€HTa, y4acTUE B CTPYKTYPHUPOBAHUU KIIETKH,
TerIoperysiuud. MuHepanbHbIe BEIlIeCTBa KIETKH, X Ouosiornueckas pojb. Poib
KaTUOHOB ¥ aHUOHOB B KIIETKE.

Oprannueckue BellecTBa KJIETKH. buomornueckue mnoauMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, MenTHaHas CBS3b. BTopuuHas, TpeTW4Has, YETBEPTHUUHAS
CTpykTypbl. JleHatypauus. CoiictBa OenkoB. Knaccudukauuss  Oenkos.
buonornyeckue Qpynkuun 0enkoB. [Ipuonsi.
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YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaPUIbl U TOJIHCAXaPUIBI.
OOmuit  mnaH cTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccubukaiys JTUIUAOB.
Tpurnunepunbl, ¢GocPoaumuasl, BOCKH, CTEpOUABl. buomormdeckue QyHKIIAN
aunuoB. OO1Me cBOWCTBAa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTbh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapHoctu. IlpaBuiio Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. Mectonaxoxaenue u ouonorndeckue pyuakmum JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenne monekyinsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHbIE IEPEHOCYNKU, UX (DYHKIIMH B
Kietke. /[pyeue nykneozuompughocghamol (HT®). CexkBenupoBanue [JHK. Memoow:
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYpbl OuoMonekyn. Mooderuposarue
CMpPYKmMypsl U QYHKYUL OUOMOTIEKYN U UX Komniekcos. Komnviomephwiii ouzaun u
opeanuyeckul cCunmes OUOMOEKYI U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Toptpertst: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankiun, .
Conrep, C. [Ipy3unep.

Jnarpammel: «PacnpeneneHne XMuMAYECKUX JIEMEHTOB B HEXKUBOW ITPUPOIEY,
«PacmnipeniesieHue XuMUYECKUX 2JIEMEHTOB B KUBOU MPUPOJICH.

Tabnuel u cxembl: «llepuoguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpoeHHuEe MOJEKYI
yrieBoioBy», «CTpoeHre MOJIeKyn JUnuAoB», «HyKJIEMHOBBIE KHUCIOTHI»,
«Ctpoenue Monekyasl ATO».

OO0opynoBaHue: XUMUYECKas MOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapyxeHHE OCIIKOB C TIOMOIIBIO Ka4eCTBEHHBIX
peaKIUii».

JlaGoparopHasi padora «VccnenoBanue HyKIIEMHOBBIX KUCIIOT, BBIICIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema S. CTpoeHue u QyHKIMH KICTKH

Tumnbel KIETOK: JyKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.
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CtpoeHre mpoKapuoTHIECKOM KIeTKu. KineTouHas creHka OakTepuil u apxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHOT B OMOIIEHO3aX.

Crpoenue U GyHKIMOHUPOBAHHUE SyKAPUOTHUECKOM KieTkH. [TnazmMaruueckas
MeMOpaHa (tTurazmanemma). CTpykTypa miia3MaTHYecKoi MeMOpaHbl. TpaHcmopt
BEIIECTB Yepe3 MIa3MaTHIECKyI0 MeMOpaHy: nmaccuBHbIN (Tudy3us, ooneraéHnas
nuddys3ust), akTUBHBIM (NIEPBUYHBIA W BTOPUYHBIA aAKTHUBHBIA TPaHCIIOPT).
[Tonynponuiaemocts MeMOpaHbl. PaboTa HaTpuii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOIMTO3, (arouuto3. Jk3o1uTo3. Knerounas crenka. CTpykTypa U GyHKUUAU
KJIETOYHOW CTEHKHU pacTEeHUM, rpruOoB.

[Huromnaszma. [{uro3omns. [utockener. JIBuxkenue nuromiazMbl. OpraHouIbI
kieTku. OTHOMEMOpaHHbIE OPTaHOUIBI KIETKH: dHAoIIa3Marnueckas ceth (I11C),
anmapat [ oibIKu, JHM30COMBI, HX CTpoeHHE | (PYHKIUU. B3auMocssa3b
OJIHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyIsIPHOrO PETHKYJIyMma.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOUYHBIX MeMOpaH. [ maakuil (arpanyssipHbIN ) SHAOIIA3MATHYECKUI PETUKYIIYM.
CekperopHast ¢ynkuus annapara [onbxu. Moodugukayus denxkos 6 annapame
Tonvooicu. Copmuposka 6enkos 6 annapame 1 o01v0xcu. TpaHCHIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KieToK. Kietounsiid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWJbl  KJIETKH:  MUTOXOHJPUU,  IJIACTHUIBI.
Ipoucxoscoenue mumoxonopuii u nracmuo. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne W (yHKIMHW MHUTOXOHJpuM U miactul. [lepBuunsie,
BTOPHUYHBIE U CIIOKHBIE IIACTUIBI (DOTOCUHTE3UPYIOMIUX 3YKAPUOT. XIIOPOILIACTHI,
XPOMOILIACTHI, TEUKOIIACTHI BBICIITUX PACTEHUM.

HememOpanubie opranouabl kieTku CTpoeHue M (PyHKIUMHM HEMEMOpaHHBIX
OpraHOUOB KJIETKH. Pu6ocombi. IIpomescymounvie Qunramenmul.
MukpodunameHTsl. AxkmuHogvle Muxkpoguiamenmol. MBIIIEUHBIE  KIIETKU.
AxmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KierouHbii
neHtp. CTpoeHuWE U JBWKEHHE OKITYTUKOB U peCHUYEK. MHUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. Momophvie benku.

Anpo. O6omouka siapa, XPOMATHH, KapUOILIa3Ma, SAPBIINIKH, UX CTPOEHUE U
bynkuuu. Snepubiii OenkoBbli MaTtpukc. IIpocTpaHCTBEHHOE pPacHoIOKEHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBL. /J{unHamuka s0epHol 00010uKku 6 mumose. AHoephbiii
Mpaucnopm.

Kinierounble BkimtoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapuOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu
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[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KIeTKm», «CTpoeHme
JKUBOTHOW  KJIETKW», «CTpO€HHE  pacTUTENbHOM  KIEeTKW», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

OOopynioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpEnapaTsl pPacTUTENIbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTEpUaIbHbIX KIETOK.

JlabopaTtopnasi padora «l3ydeHue CTPOEHHS KIETOK Pa3IMYHbIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

Jlabopatopnass paGora «VccnenoBanue miazMonM3a M JIEIJIa3MOJIU3a B
PACTUTEIIbHBIX KIIETKAX».

IIpakTnueckas padora «/3yueHne IBU>KEHUS HUTOIIIa3Mbl B PACTUTEIbHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NpPeBpaLleHUe JHEPIHU B KJIeTKe

ACCUMUJIISALINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(PHBIN U reTepoTpodHbIi. YyacThe KuCIopoaa B OOMEHHBIX
npoueccax. OJHepreTuueckoe oOecnedeHue KieTku: npespauieHne ATO B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Metabonuzma. DepMeHThI, HUX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentesl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTaau3atopoB. benku-
aKTUBATOPhl M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (HDEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKHMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCUuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocoouparoujue
nuUSMeHmyvl U NUSMEeHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOImIacToB B mpouecce
dbotocunteza. CretoBasi u TeMHOBasi Gasbl. Pomoovixanue, Cs., Cs. u CAM-munur
gdomocunmesa. IlpogykTUBHOCTH (poTOCUHTE3a. BiusHue pa3andHbx PakTopoB Ha
CKOpOCTh (poTOCHHTE3a. 3HaUeHUE (POTOCUHTE3A.

XeMOCHHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HaYCHUE XEMOCHHTE3A.

AHaspoOHbIe opranu3Mbl. Bupasl Opoxenus. I[IpoaykTel OpokeHHS U UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’3pOOHbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTEIHN OOJIE3HEH.

AspoOHbIE OpTraHU3MBI. Oranbl HSHEPreTUYECKOTO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
npolieccax onosoruyeckoro okucienus. [uknnueckue peakuuu. OKUCIUTEIbHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduernma npomonos. Cunmes ATD:
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paboma npomonnou AT®-cunmaszwvl. IlpenmymiecTBa a’poObHOro myTH OOMEHA
BEIIECTB Mepe aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JdeMoHCcTpaMu

[Toptpersr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuibl u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 0O0Men», «brocunTes
oenkay, «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYAOBAaHHME AJII MPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTopHas pa6ora «/3ydueHne KaTaIMTHIECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuUMepe aMuiia3bl WK KaTanaasbl)y.

Jlabopatopuass pabGora «/3ydyeHue (HEpMEHTATUBHOTO PpACIICIICHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTopnasi padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a».

JlabopaTopHnasi padora «CpaBHeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciencrBeHHass uHGoOpMalus U peaju3anus eé B KieTKe

Peakunn mMatpudHoro cunresa. [IpuHIHMI KOMIUJIEMEHTAPHOCTU B PEAKIMAX
MaTpPUYHOIO CHHTe3a. Peannszanus HacineAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOJ, €ro cBoucTBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPHUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHeix PHK B 6nocunTtese Genka.
VYcnoBuss OuocunTeza Oenka. KoaupoBanne amuHokucioT. Ponp pubocom B
onocuHTe3e Oenka.

Cosepemennvie npedcmasieHusi o cmpoenuu 2eHog. OpraHusalus TeHOMa y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpoOKapuoT. l'mmores3a
onepona (®. Kaxo6, XK. Mano). Moaexynsaprvle Mexanuzmvl IKCHPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KieTounslii romeocTas.

Bupycel — HekieTounbie (OpMBI JKU3HU U 00JUTaTHbIe TTapa3uThl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruoaroB. KusHeHHblll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, uHmezpasd.

Bupychsbie 3a005ieBanms 4enoBeka, )kuBoTHBIX, pacteruil. CITNJ], COVID-19,
COIMAJIbHBIE M MEUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananus donvuux maccugog («bigdatay)
CMpPYKmMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.
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JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUM.

Tabnuiel U cxembl: «brocuHTe3 Oenkay, «I'eHeTHYeCKuil Koy, «Bupyche»,
«baktepuodarm.

IpakTnueckas padora «Co3znaHnue MOJCIIH BUPYCAY.

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mnepuoabl M peryisuusa. WMurtepdaza u  Mutos.
Oco0OeHHOCTH TpolieccoB, MpoTekariux B uHTepdaze. [loAroroBka KIETKH K
nenenuro.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHIECKUH ) TIEpUOABI MHTEP(DA3HI.

Martpuunbii cunres JIHK — perumkanwpa. [Ipuanuner perumkanyu JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATUBHBIA  CHUHTE3, AHTUIAPAJUIEIBHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u

TeroMepaza. XpPOMOCOMHBIM Ha0Op KJIETKM — KapuoTul. JIUIIOWIHBIA W
rariouaHbell  HaObOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBL.

Henenue kietku — MuTo3. CTaguyu MUTO3a U IPOUCXOISIIHNE B HUX MPOLECCHI.
Tunbl Muto3a. Kapnoknnes u nuTokuHe3. buonornyeckoe 3HayeHUE MUTO3A.

Perynsinus MUTOTHYECKOrO IUKIJIA KIeTkH. [Iporpammupyemasi KieTouHas
rudeb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaugepayuu, oupgepenyuposxku, cmapenus u eubeiu xiemox. «L{ugposas
KiemKkay» — ououngopmamuyeckue mooenu (GyHKYUOHUPOBAHUSL KIeMKU.

JleMoHCTpauumn

Tabnuupsl U cxeMbl: <«OKW3HEHHBIM IUKI KIETKW», «Murtosdyn, «CtpoeHue
xpomocom», «Permukarus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOpelIKa JIyKay.

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  HAa  TOTOBBIX
MUKpPOTIpenapaTaxy.

JlabopaTtopnasi padora «HabmroneHrne MuTo3a B KJIeTKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApATax).

Tema 9. Crpoenue u GyHKUMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKJIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U KU3HEACATEIHPHOCTH OJTHOKJIETOUYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKIETOUYHBIC T'PHUOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTHE
npoTUcThl. KoJIoOHUATbHBIE OPTaHU3MBI.
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B3anMoCBsA3p 4YacTe€ MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pactenuid. TUIIBI paCTUTENbHBIX TKaHEW: 00pa3oBaTeIbHasl, TOKPOBHAS,
MPOBOJIALIASI, OCHOBHas, MexaHuueckasi. OCOOCHHOCTH CTpoeHHUs, (PYHKIUN u
PACITOJIOKEHUS TKAHEN B OPraHaX PaCTCHUM.

TkaHU JKMBOTHBIX M YE€JIOBEKA. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COCJIMHUTENIbHAS, MblllIeyHasi, HepBHas. OcCOOEHHOCTH CTpOeHUs, GYHKUUA U
pacIonoKeHUsI TKaHEH B OpraHaXx KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'e€HEpaTUBHbIE OpraHbl pacteHuil. OprasHbl u
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMKA OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactrenmii. CkeneThl OJTHOKJIETOYHBIX H
MHOTOKJIETOYHBIX )KUBOTHBIX. HapyXHblil 1 BHYTpeHHUH ckeneT. CTpOEHUE U TUIIBI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHm3MoB.  J[BMOKEHHWE  OJHOKJIETOYHBIX ~ OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBI M HACTHM. JIBM)KEHHE MHOTIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

IIntanue oprauusmos. Iloronenre Boapl, yriaeKUCiIoro raza i MUHEpaIbHbIX
BEIIECTB  pacTeHussMu.  [Iutanme  KuMBOTHBIX.  BHyTrpumosoctHoe m
BHYTPUKIIETOYHOE NUIIeBapeHHUE. lIuTaHMe NMO3BOHOYHBIX KUBOTHBIX. OTHENBI
[UIIEBAPUTENILHOIO TpakTa. IlumeBapurenbHble kenesbl. IlumeBapurenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuil. Jprxanue >xuBoTHbIX. duddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxkHOe apixaHue. JlpIxaTtenbpHas MOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIO)KHEHHE CTPOECHMS JIETKMX IMO3BOHOYHBIX YKMBOTHBIX.
JlpixarenbHas cucTeMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL U
MieKkonuTaromux. Perymnsus apixanus. JprxareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIIOPTHBIE CUCTEMBI PACTECHHIA.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTeMa TIO3BOHOYHBIX JKMBOTHBIX M 4esoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalieHus. DBOJIOLUOHHbBIE
YCIIOKHEHUSI CTPOEHHUS] KPOBEHOCHOM CUCTEMBbI MO3BOHOUYHBIX JKUBOTHBIX. Pabora
ceplla v €€ peryJisius.

Brinenenue y opranu3mos. Beizienienue y pacteHnil. BeiaeneHue y )KUBOTHBIX.
CokpatutenbHble Bakyoau. Oprasbl BbigeneHus. PuibTpanus, CEKpeuus Hu
oOpaTHOEe BcacblBaHME KaK MEXaHU3Mbl pabOThl OpPraHoB BblAeneHUA. CBA3b
MOJIOCTH TeJa C KPOBEHOCHOM M BBIICIUTEIBHOM cuUcTEMaMu. Breigenenue y
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MMO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne m (HyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHNe MOYH Y YEIOBEKa.

3ammTa y OpraHu3MOB. 3allliTa y OJHOKIETOYHBIX OpraHu3mMoB. Cropbl
OaKTepuil ¥ UCTHI MPOCTEHIIMX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NaCCUBHOM M XUMUYECKOM 3aIlIUThl. OUTOHIINIBI.

3ammTa 'y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3amura opranusma oT OojesHell. IMMmyHHast cuctema 4yenoBeka. KieTouHblil u
I'YMOpaJbHBI UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crerudUIecKuii
UMMyHUTET. Teopust KIOHaNIbHO-celeKTUBHOro ummyHutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocanurenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHUM.

Pazmpaxxumocte u©  peryisiudss |y OpraHusMoB. Pasapaxumocts y
OJIHOKJIETOYHBIX OpraHUu3MOB. Takcucel. Pa3ipa)xumMoCTh U peryisuus y paCTeHUMN.
PocToBbIe BeliecTBa U UX 3HAYECHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CHUCTEMA U €€ OTMIEIIbl. DBOIIOIMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y
KUBOTHBIX. OTIIENbI TOJOBHOIO MO3ra IO3BOHOYHBIX KUBOTHBIX. Peduiekc u
pednexkropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanbHas perysdaius U SHIOKPHUHHAA CUCTEMa >KMBOTHBIX M YEJIOBEKA.
JKenes3pl PJHIOKPUHHOM CUCTEMBI M UX TOPMOHBI. JlefcTBUE TOPMOHOB. B3auMOCBS3b
HEPBHOM U SHJIOKpUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojiopociny, «baktepumn», «lIpocrermmey», «OpraHbl UBETKOBBIX PACTCHUN,
«CuctemMbl OpPraHoB MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuit», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHne JMCTOBOM IUIACTUHKW», «TKaHUW XKUBOTHBIX», «CKEJIET 4eIOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BpraenurenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«Ammynuter»,  «KuiieynonosioctHeie», «CxeMa  TUTaHUA  PACTEHUI,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMUBOTHBIX», «CTpPOEHHE THIPBIY,
«Ctpoenne miaHapun», «BHyTpeHHee CcTpoeHue H0XAeBoro uepss», «HepBHas
cuctema poeioy, «HepBHas cucrema srymku», «HepBHas ~— cucrtema
npecMmeikaromuxcs»,  «Hepsras  cucrema  nrumy, «HepBHas — cucrema
MIIEKOTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcey.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpENapaThl OJHOKJIETOYHBIX
OpPraHu3MOB, MHKpPOIPENApaThl TKAHEH, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIUU
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HACEKOMBIX, UTJIOKOXKHX, *KUBBIE IK3EMIUISIPbl KOMHATHBIX pacTeHHi, repbapuu
pacTeHU! pa3HbIX OT/AEJIOB, BIIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIUM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJET 4YeJIOBEKa,
o0opyZ0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTEHUH,
pacieruieHnus Kpaxmana U OeNKoB 1o 1eicTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JbIXATENbHBIX JTBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHEH KUBOTHBIX).

JlaGopaTopHuasi padora «/3yueHne opraHoB IIBETKOBOI'O PACTCHHUSI.

Tema 10. PazmHoKeHue ¥ pa3BUTHE OPTraHU3MOB

®opmbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecriosioe (BKJIIOYasi BEreTaTUBHOE) U
nojsoBoe. Buasl  Oecrnonoro  pa3MHOXKEHHs: IOYKOBaHHE, CHOPYJISALUA,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeno3a. [loBenenne xpomocom B menose. Kpoccnnrosep. bruonorndecknii CMbICIT
Melo3a M IOJIOBOrO Iporecca. MeWo3 M ero MeCTO B JKHU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBOTHBIX. [10510BBIE KeENE3bI.
OOpa3oBaHuE U pa3BUTHUE MOJOBBIX KiIETOK. CriepmaTorenes u oorene3. CtpoeHue
IIOJIOBBIX KJIETOK.

OmionoTBOpeHHEe U 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. (CHocoObI
OILTIOIOTBOPEHMS: HAPYXKHOE, BHyTpeHHee. [lapTenorenes.

NuauBryaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPooLIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUS MJIEKOMUTAIOUIUX. 3apOABIIIEBBIE JIUCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIMSIHUE 4YacTed pa3BUBAIOIIETOCs 3apojpliia (3MOpHOHANbHAS WHIYKIIMS).
3aknajka IUTaHA CTPOEHMS JKMBOTHOIO KaK pPeE3yJIbTaT  HEpapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BrusiHue Ha 5>MOpHOHANIBHOE PA3BUTHE PA3IAYHBIX
(haKTOPOB OKPYkKAIOIICH CPE/Ibl.

Poct u pasButue xuBOTHBIX. [locTomOpuoHanpHBI mepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. Pa3zButue ¢ meramMopdo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYecKoe 3HAYEHHWE MPSAMOrO0 M HENPSIMOIro
pa3BUTHS, UX pacnpocTpaHeHUEe B mpupoje. Tumbl pocTa *KUBOTHBIX. DaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U YesioBeka. CTaguu nmocTaMOpHOHAIBHOTO Pa3BUTHS
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y )KMBOTHBIX U uesioBeka. [lepnoasl oHToreHesa uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

PasMHoxeHue u paszputue pacreHuil. 'amerodut u cmopodur. Meiio3 B
YKU3HEHHOM IuKJIe pacTeHuid. OOpazoBaHue crop B mpolecce Meiiosa. ['ameTtorenes
y pactenuil. Oma010TBOPEHUE U PA3BUTHUE PACTUTEIBHBIX OpraHu3MoB. [[BoliHOE
OIJIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl pETYISLIUA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHCcTpaMu

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

Tabmuubr u cxembl: «BereratnBHOe pasMHOkeHHE», «Tumbl Oecmonoro
pasMHOXEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJIECHBDY,
«Pa3zmHOXeHue runpe», «Meito3», «Xpomocomel», «I'ametorenesy», «CtpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «llpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthme wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTEHUIY,
«CTpoeHune ceMsH OJHOJOJBHBIX U JABYJOJbHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOW KanmycTbD, «JKU3HEHHBIN TUKI MXa», «KU3HEHHBIN [IUKII TAIIOPOTHUKAY,
«’KM3HEHHBII UKII COCHBLY.

OOopyioBaHHE: CBETOBOM MHUKPOCKOI, MHUKpPONpENnaparbl SHLEKIETOK H
CIIEpMAaTO30UI0B, MOJIENb «L MK pa3BUTHS JISATYIIKW.

JlaGopaTopHasi padora «/3yueHne CTpOEHUS MOJOBBIX KJIETOK HA TOTOBBIX
MHKpOIIpernaparTax».

IlpakTnueckass padora «BbisBIEHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pPacTEHUI».

Tema 11. I'eHeTuka — HayKka O HaCJeACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

HcTopust cTaHOBIEHUS U PA3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0TeueCTBEHHBIX YYEHBIX B PA3BUTHU TI'€HETHUKH.
Pa6oter H. K. KonsrioBa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kaprieuenko,
10. A. ®mwmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIEC TEHETUYECKHUE MOHATUSI U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIC TEHbI, AJbTCPHATUBHBIE MPU3HAKU, JOMUHAHTHBIA WU PELIECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UT0Ta, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHUII, (PEHOTHIL.
OCHOBHBIE ~ METOJbl ~ TEHETUKH: THOPUIOJOTUYECKHM,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKHM.

JemoHcTpanuu
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[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl U cxeMbl: «MeToIbl TeHETUKIY, «CXeMbI CKPEIIUBAHUSD.

JlabopaTopuast paGora «/Ipozoduna Kak OOBEKT TEHETUYECKHUX

HUCCICIOBAHUN.
Tema 12. 3aKoHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbili 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi THOPUIOB MepBOro nokojaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacUICIUICHUS MPU3HAKOB. L{UTONIOrMYecKrne OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UoTe3a YUCTOTHI raMeT.

AHanuzupyrouiee ckpemmBanue. [[poMeKyTOUHbI XapakTep HacleJOBaHHUS.
Pacuierienre npu3HakoB MPU HENOJIHOM JOMUHUPOBAHUH.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOIO
HacJieJJOBaHUsI TPU3HAKOB. [[uToIOrHYeckre OCHOBBI JUTHOPUIHOTO CKPEIIMBAHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsel T. Moprana. CuerieHHOe
HACJICIOBAHUE TI'E€HOB, HAPYIICHUE CLEIUICHUS MEXIy TreHaMHh. XPOMOCOMHAas
TEOpHUsI HACIIEICTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS ToIa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOraMeTHbId MOJ. ['eHeTmueckas
CTPYKTYpa IOJIOBBIX XpoMOCcOoM. HaciienoBanre npu3HaKkoB, CUEIUIEHHBIX C MTOJIOM.

['enoTun kak uenoctHas cucrema. [inenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM ajuienn3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
KommniementapHocts. Onucras. [lomumepus.

['eHeTHYECKMI KOHTPOJIb PA3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(GU3MONOTUYECKUX  TPOIIECCOB, TMOBEICHUS W  KOTHUTHBHBIX  (DYHKITUH.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— TApa3UT» U «XO35MH — MHUKPOOHOM». ['€HeTHMYeCKHE acleKThl KOHTPOJSI U
W3MEHEHUs HACJIEACTBEHHOM HH(POPMAIIMU B TIOKOJICHUSX KJIETOK U OPraHU3MOB.

JleMoHCTpauumn

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

Tabmuubl u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menpaens», «Tpetuit 3akoH
Mennens», «AHamu3upymoliee CcKpemuBaHue», «HemomHoe nomMuHHpOBaHHEY,
«CuernsieHHOe Hacle/l0BaHWe MPU3HAKOB Yy Jpo30duibl», «l'eHeThka mosay,
«Kapuotunn denmoBeka», «Kapuotun apozodmisy, «Kapuotunm mruimy,
«MHOXECTBEHHBIN aJlJIeIU3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBanue: MOJAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasus
rUOpUIOB TIEPBOTO TOKOJICHUS M pacHICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTpAllUM 3aKOHA HE3aBUCHUMOTO HAcCJEJOBAHUS NPU3HAKOB, MOJENb JJIs
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JIEMOHCTPAllK CLEIJICHHOTO HACIEIOBAHUS IMPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTuueckass padora «l3ydyenwe pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEIIMBaHUA Y IPO30DUITBD».

IIpakTnyeckas  paGora  «l3ydeHue  pe3ysnbTaToB  JUTHOPUIHOTO
CKpEIIMBAHUSA Y TPO30(DHUITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpOBaHUM (DEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACIICICTBEHHA U HACIICICTBEHHASI.

MonmudukannonHass HW3MEHUYMBOCTh. Ponb cpeasl B (popMupoBaHUH
MOAU(PUKAIIMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuarmioHHbIN
psan u BapuarnuonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
M3MEHYUBOCTH.

['eHoTMIIMYUECKAasE N3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON N3MEHYMBOCTH.
Buapl reHOTUIIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MpOIECC — OCHOBA
KOMOWHATUBHON N3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYUBOCTH B CO3JIaHUU
TEHETUYECKOT0 pa3HoO0pa3us B MpeAeiax OJJHOTO BU/IA.

MyTanmonHass M3MEHYMBOCTh. BuIbl MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  HWHIAYUUMPOBAaHHbIE MyTauuu. SnepHble U
HuToIIa3MaTuyeckue Myranud. CoMaTUYecKUe U MoJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HA OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIecca. 3aKOH TOMOJIOTMYECKUX PSII0B B
HacienctBeHHo u3MeHunBoctu (H.M. BaBunoB). BHesdnepHass U3MEHUMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa U JINUSEHOMUKA, POJb ONUSEHEMUYECKUX Gaxkmopos 6
HAC1e008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUSMOS.

JleMoHCTpauumn

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

Tabmuiel u cxeMbl: «Buasl  um3MmMeHUMBOCTHY», «MoauduKalmoHHas
U3MECHYHUBOCTDY, «KomOnHaTHBHAas W3MEHYHUBOCTHY, «Meiosy,
«OmnoaoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeIoBeKa», « Buabl MyTaruiiy.

OO6opyioBaHuE: XMBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMU U3MEHYUBOCTH.

JlaGopaTopHhasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAM(PUKAIIMOHHON M3MEHYMBOCTU. llocTpoeHue BapualMOHHOTO psAga U
BAPUALIMOHHOU KPUBOM».
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IIpakTuyeckas padora «Myranuu y apo3o¢uisl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoaHasi MporpaMma HCCIEIOBaHUS T€HOMaA
4yenoBeka. MeTonbpl  M3ydyeHUs ~ IE€HETHMKH  YEJIOBEKAa: TIEeHEaJOTMYECKHM,
OJIM3HEIIOBBIM, LIUTOTCHETUYCCKUIA, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYISIPHO-TEHETUUECKHIA. CoBpemeHHOE ONpEIECIICHHE r€HOTHUIA!
MTOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIUPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[1[[P-ananu3a. HacnenctBenHble 3a0051eBaHus YesloBeKa. [ 'eHHbIE U XPOMOCOMHBIE
OoJsie3HU 4YenoBeka. boyie3HW ¢ HAclEeACTBEHHOM MPeapacroyioKEHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAILCHUHN U JICYEHUU T'€HETHUYECKUX
3a0o0yieBaHUN 4enoBeka. MeauKo-TeHeTUYeCKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Ipy3a». ITUYECKUE ACHEKThl UCCIECAOBAHUN B
00J1acTU peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMHUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JlemoHcTpanuu

Tabmuupbl u cxemsl: «Kapuotun 4denoBeka», «MeToabl U3yYEHUs] T€HETUKH
yesjoBekay, «I'eHeTnyeckue 3a001€BaHUs YEIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cestekuusi OpraHu3MoB

JomecTukanus u ceseKuus. 3apoKJICHHE CEEKIIUU U JOMECTUKAIIUU. Y UeHUE
H. U. BaBunoBa o LleHTpax NpOUCXOXKIEHUS M MHOrooOpasus KyJbTYPHBIX
pacteHui. Ponb cenekunu B CO3JaHNU COPTOB PACTEHUN U TTOPOJI ) KUBOTHBIX. COPT,
MOopoJia, MTaMM. 3aKOH TOMOJIOTUYECKUX PSIA0B B HACIEACTBEHHOW N3MEHYMBOCTHU
H. . BaBumnoga, ero 3HaueHue Jisi CEIEKIIMOHHON PabOTHI.

Metonbl cenekuMOHHON padoThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIA H
VHIUBUTYJIbHBIM. ITarbl KOMOUWHAIMOHHOM CCJICKIIUU. HcnriTanne
IpoU3BOAMTENIEH MO MNOTOMCTBY. OTOOp MO TEHOTHNY C MOMOILIBIO OLIEHKH
dbeHoTuna NOTOMCTBa U OTOOP MO TEHOTHUITY ¢ oMoIbio aHanu3a JJHK.

HMcKycCTBeHHBIM ~ MyTareHe3 Kak  METOJI  CCJICKIIMOHHOM  paOoTHI.
PannaniMOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MYyTalUi y KyJIbTYPHBIX
dbopm opranu3mMoB. Mcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pexomOuHaHTHBIX JIHK /11 momyueHns ucxoJHOTO MaTepuaa Jijisl CEeKIUH.

[Tomyuenue MTOJIUTLIIOUIOB. BryTtpuBnaosas TUOpUIN3AIINS.
brnuskopoicTBEeHHOE — CKpemmBaHue, wid — WHOpumuHr.  HepoacTBenHoe
CKpellluBaHue, Wiu ayTOopuauHr. ['erepo3uc u ero npuuuHbl. Mcmons3oBaHue
retepo3uca B cenekiuu. OtganéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus
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MEXBUIOBBIX THOPUIOB. JIOCTHIKEHUS CENEKITUN PACTCHUI U JKUBOTHBIX. «3e1éHas
DeBONIOYUAY.

CoxpaHeHre 1 U3y4YeHUE T€HETHUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JUKUX pOAUYEH JIJISl CO3/ITaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SICTBEHHBIX
KYJIbTYp. H3yuenue, coxpanenue u YynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yeaiax VIAVYUleHUs
cyuecmeyrowux U Cco30aHusi HOBbIX NOPOO, JUHULL U KPOCCO8, 8 MOM HUcCie C
NPUMEHEHUEM COBPEMEHHBIX MeMO008 HAYUHbIX UCCIe008aHU, NepedosblX Uoeli U
NepCneKmuBHbIX MexHOoI02UL.

JleMoHCTpanun

[Toptpersr: H. W. Basunos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
JlykbsHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00Pa3usi KYJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSAOB B HACIEACTBEHHOW M3MEHYHUBOCTH,
«Metoapl cenekiuny, «Otnanéunas rTubpuauzanusy, «MyTtaresesy.

JlabopaTopHasi pabdora «/3yueHne cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnueckas padora «lIpuBnBka pacTeHUN.

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEJICKIMOHHYIO CTaHIMIO, IJIEMEHHYO bepmy,
COPTOUCHBITATEILHBIM YYaCTOK, B TEIUIMYHOE XO35AWCTBO, B JIAOOPATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. buorexHos0orust ¥ CHHTeTHYECKAs1 OMOJIOT U

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHMU, — KJIETOYHBbIE U TKAHEBBIC
KYJBTYPBI, MHUKPOOPTAHU3MBI, 170, XapaKTEPUCTHKA. TpaguunonHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOIYyYEeHUE KHCJIOMOJIOYHBIX IMPOIYKTOB,
BUHOAEnHe. Mukpoouosornyeckuii cuHtre3. OOBEKTbl MHUKPOOHOJOTHYECKHUX
TexHosorui. [IpouzBoacTBO Oesika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTUM M MHCTPYMEHTOB LIEJICHAIIPABICHHOIO M3MEHEHUS U
KOHCTPYUPOBAHUS T€EHOMOB C LIEJIBIO MOJIYYEHHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKalluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHUECKHUE MYTH.

Kiierounasa unxkeHepusa. MeTonbl KyJbTypbl KIETOK U TKaHEW PACTEHUH H
KUBOTHBIX. Kpuobanku. ComaTtudeckass TruOpuUAM3alMS W COMAaTHYECKUN
smOpuoreHe3. lcmonapb30BaHWE TaruIOWIOB B CEJIEKIMW pacTeHuid. [lonyyenue
MOHOKNIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHATbHBIX U NOJUKAOHAIbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
ANIEKIETOK U KJIOHUPOBAHHUE >KMBOTHBIX. METO/I TpaHCIUIaHTALMKU SIAEP KIIETOK.
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Texnono2uu 0300po6nenus, KyibmueUupo8aHus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCNBEHHBIX KYAbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha H
koHcTpyupoBanue pekomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTHKEHHUSI ¥ TEPCIEKTUBBI XPOMOCOMHOM ¥ TEHHOW MH)KEHEPUU. DKOJIOTHYECKUE
Y 3TUYECKHUE NPOOJIEMBbl TEHHOW WHKEHEPUU.

Menuuuackue 6norexnosoruu. [loctrenomuas nudposas menunuHa. TTHP-
JMAarHoCTUKa. MeTaOoJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHalu3 MpoTeoMa
YeJIOBEKA JJII OLIEHKH COCTOSIHUSI €r0 340pOBbs. M CIONb30BaHME CTBOJIOBBIX
KkieTok. TaprerHas Tepanuss paka. 3D-Omoumkenepus minsg  pa3pabOTKU
(GbyHIaMEHTAIBHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3MaHUS KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL PELIeHUS 3a/1a4 IIEPCOHAIN3UPOBAHHON MEIULIUHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 OOecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBiIEHHE MOJIEKYJSPHBIX MEXAHH3MOB
¢bynkunonupoBanusi PHK-conepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuupl n cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I eHHass THKEHEPUD».

JlaGopaTopHas padora «/3yueHne oObeKTOB OMOTEXHOIOTUNY.

IIpakTnyeckas padora «llosydeHre MOJIOYHOKUCIBIX TPOTYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxaeHue W pa3sBuTHE IBOJIOLMOHHBIX NpeACTABJICHHUN B
omnosioruu

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas nesTenbHocTh Y. JlapBuHa.

JIBr>Ky1Me cuitbl 3BOJIIOLMH BUIOB 110 Y. J[apBHHY (BbICOKas MHTEHCUBHOCTh
pPa3MHOXXEHHUsI OpPTaHW3MOB, HACJEACTBEHHas HM3MEHUYMBOCTh, Ooppba 3a
CYIIIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndeckod teopun sBomounu (CTI). HelTpanbHas
teopust dBomouud. CoBpeMeHHas JBOJIOLMOHHAS  Ouojorug. 3HaAYEHUE
HBOJIIOLIMOHHON T€OpUH B POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JlemoHcTpanuu
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[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosnbe, Y. lapsun, C. C. YerBepuxos, 1. U. HImaneraysen, Ix. Xonaein, /1. K.
benses.

Tabnuub! u cxembl: «CucreMa sxuBoit mpuposl (o K. JIunuero)y», «JlectHuna
XKUBBIX cymiecTB (o Jlamapky)», «MexanuzM GopMUPOBaHUS MPUCTIOCOOICHUHN Y
pacTeHull U )KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapipyra myremectBus Y.
HapBuna», «Haxoaku Y. [apBunHay, «®opmbl OOpHOBI 3a CYIIECTBOBAHHEY,
«IToponbl romy6ei», «MHoroodbpasue KyabTypHBIX (opm KamycThD», «Ilopomabl
JIOMAIIIHUX >KMBOTHBIX», «Cxema o0pa3oBaHus HOBbIX BHJIOB (1o Y. [lapBuny)»,
«Cxema COOTHOILIEHUS MABWXKYLIMX CHJI 3BOJIOLHMN», «OCHOBHBIE IOJOKEHHUS
CUHTETUYECKON TEOPUH 3BOJTFOLIHI.

Tema 2. MUKPOIBOIOIHSA U €€ Pe3yJIbTATHI

[TonmynsAups Kak 3JIEMEHTAapHas €IMHHIA 3BOJOLMH. COBPEMEHHBIE METOJIbI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3uss M CTPYKTyphbl mnonyisuuid. M3menenue
reHooH/a TOMYJSIUUA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

OnemeHTapHble (AKTOPHI (IBMIKYIIUE CHUJIbI) HBOJIONUU. MYyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHaITpaBJIEHHbIE U3MEHEHUS YaCTOT aJljIesiel B monysauusx. DPPexkT ocHOBaTelIs.
Ippexm b6ymouinounozo eopaviuwika. CHudCeHue 2eHemuiecKko2o pa3sHooOpa3usL:
npuuunsl u cireocmsus. llposenenue s¢gpghexma opeiigha 2enos 8 6ONLUUX U MATILIX

NONYIAYUSAX. Murpanumu. N3onsauus MTOITYJISALIUI: reorpadguieckas
(mpocTpaHcTBeHHAs ), OMoorndeckas (penpoayKTUBHAs).
EcrtecTBeHHbII 0TOOp — HamnpaBisgiomuii Qakrop 3Bomouud. DPopMbl

€CTECTBEHHOTO  O0TOOpa:  JIBWXKYIIMM, CTAOMIM3UPYIOIIMNA, pa3pbIBAIOIINN
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIOIUS COIUATBHOTO
NOBEJCHUS )KUBOTHBIX.

[IpucnocoONeHHOCTh  OPraHM3MOB  KaK  PE3yslbTaT  MHUKPOIBOJIOLUHU.
Bo3HuKHOBEHHE NPUCTIOCOOIEHUI Y OpraHu3MOB. ApoMop(}o3bl U HANOAJANI TALIUH.
[Tpumepsl nprcnoco0IeHnd y OpraHu3MoB: Mopdosornyeckue, Gu3noJoruyeckue,
onoxumuueckue, MnoBefeHueckue. OTHOCUTENBHOCTh  MPHUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOJIIOIMU. M3omsamus — kiatoueBoit (aktop BugooOpazoBanus. [lytu u
CIIoCOOBI BHJI000pa30BaHMS: ajuIonaTpuyYecKoe (reorpaduueckoe),
CUMITATPUUYECKOE (?KOJIOTUYECKOe), «MTHOBEHHOE) (monumIoOnIU3aIusl,
ruOpuanzanus). JIuTenbHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3mMbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.
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Pouib 3BOMIOLIMOHHON OHONOTHH B pa3paboTKe HAyYHBIX METOJO0B COXPAHEHHUS
OonopazHooOpaszusi. MUKpPOIBOJIONMUS W KOJBOJIIOIUS IMApa3sUTOB U HUX XO34EB.
Mexanu3mbl GOPMUPOBAHUS YCTOMUYHNBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI ¢
HEW.

JleMoHCTpanun

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabmuubl u cxembl: «MyTanuoHHass HM3MEHYUMBOCTHY», «llomymnsimonHas
CTPYKTypa Buaa», «Cxema MposiBJIeHUs 3akoHa Xapan—BaiinOepray, «/IBuxyime
CWJIBl ABOJIIOIUNY, «IKOJIOTHYecKass M30JSA1Us MONYyJIAlUi ceBaHCKOU (openny,
«["eorpaduueckas U30s1Us TUCTBEHHUIIBI CHOMPCKOHN U TMCTBEHHUIIBI JayPCKOID»,
«ITonynsnOHHbIE BOJTHBI YUCIEHHOCTU XUIIHUKOB M XKEPTB», «Cxema nencTBuUs
€CTECTBEHHOTO 0TOOpay, «@opMbI O0PHOBI 32 CcyliecTBOBaHUEY, « MHTyCTpHUaIbHBIHI
MenaHnu3zM», <«OKuBble  uckomaembie»,  «IIOKpOBUTEIBCTBEHHAsT  OKpacka
KUBOTHBIX», «lIpemympexpaaromas oOKpacka KUBOTHBIX», «Duznonsoruueckue
apantamun», «lIpucnoco0IeHHOCTh OpPraHu3MOB U €€ OTHOCUTEIBHOCTBHY,
«Kputepuu Buaa», «Bunpl-nBoHuKN», « CTpyKTypa Buaa B npupoae», «CrnocoObl
BUI000pa3oBaHusy, «I eorpadguyeckoe Bumoo0pa3oBanue TPEX BUIOB JIAH IBIIICH,
«IKonoru4eckoe BUI000pa3oBaHUE BUAOB CUHUI, «l[lomumionasl pacreHuin,
«KanycTHO-peieuHblil rTuOpumy.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3BEpei ¢ MpUMepaMu pa3IMuHbIX TPUCTIOCOOJICHHM, YyUesa NTHIl U 3Bepeil pa3HbIX
BUJIOB, TepOapuu pacTeHUil OJIM3KUX BHUJAOB, OOPA30BaBIIUXCS PA3TMUYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi pabota «BrisiBJIeHUE U3BMEHUMBOCTH Y 0COOEH OJTHOTO BUJIa».

JlaGopaTopHnasi padora «IIpucnocoOneHrs OpraHu3MOB U UX OTHOCUTEIIbHAS
11e71eCO000pa3HOCTHY.

Jlabopatopuass pabora «CpaBHEeHHE BHJIOB IO MOP(POIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIoMs U €€ pe3yJibTaThl

Metonbsl W3ydeHUS MaKpO3BOMIOLMU. [lalleOHTOJIOrMYECKME  METOMBI
u3ydyeHus oHBomouuu. IlepexomHsie QopMbl U (QUIOT€HETUYECKHE  PSAbI
OpraHU3MOB.

buoreorpapuyeckue mMeTonbl u3ydeHUs: 3Bojouud. CpaBHeHUE QIOpHI U
(dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emiu. Bujsi-
SHJEMUKHU U PEIUKTHI.

OMOpPHUONIOrHYECKUe U CPABHUTEIHLHO-MOP(OJIOTHUECKHE METOAbl U3YUEHUS
IBONIIOLMU. ['€HEeTMYeCKMEe MEXaHU3Mbl 3BOJIOLMHM OHTOI€HE3a M IOSIBICHUS
HBOJIIOIMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYJISpHO-T€HETUYECKUE,
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OMOXMMHUYECKHE U MATEMAaTUYECKUE METOAbI U3YUEHUS IBOIOLUU. | OMOJIOTHYHBIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOCHUS (PHUIIOTC€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUS TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (TpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeoOpatumocTs 3Bomonmu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIOB
ABOJIIOLIU Y.

JdeMoHCTpaMuA

[Toptpetsl: K. M. bap, A. O. KoBanieckuii, ®. Mrosiep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOreHETUUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3ydbie  smiepel»,  «Cteromedansry,  «Puamoduth»,  «CeMeHHbIE
nanopoTHUkn», «buoreorpaduueckue 30HBI 3eMin», «Jlpeiid KOHTHUHEHTOBY,
«Penuktery, «HaudanmpHble cTaauu 5SMOPHOHAIIBHOTO PA3BUTHS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HAa0Opbl YEJIOBEKa MW IIUMIAaH3e», «lJ1aBHBIE
HaIIpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYyJsKH HMCKOIMAEMBbIX OCTAaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJOTUYHBIX, PyJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3BUTHE )KU3HU HA 3emJIe

HaydHble TrUmoTe3bl NpPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcnepMusi. JloHaydHble IPEICTaBICHUS O 3apOKJICHUU KU3HU (KPEallMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS KU3HU U €€ ONpoBepKeHKE onbiTamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IpoucxoxaeHue >xu3Hu U aCTPOOMOIIOTHS.

OcHOBHBIE JTaIlbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTEHHBIM CHHTE3
opraHnyeckux BemiecTB W3 Heopranuueckux. Ombir C. Mumiepa u I'. IOpu.
O6pazoBanue noaumepoB u3 MmoHomepoB. Koareparnas runote3a A. V. Onapuna,
runore3a nepBuyHoro OynpoHa JIk. XongeilHa, reHeTudeckas rumote3a [
Ménnepa. Pubosumer (T. Yex) u runoreza «mupa PHK» V. T'mnGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emin 1 MeToabl €€ n3ydueHus. Mickonaemple OpraHM4ecKue OCTaTKH.
['eoxpononorust u e€ meroapl. OTHOCUTENbHAs U aOCOIIOTHAs T€OXPOHOJIOTHS.
['eoxpoHosornyeckas mKasa: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.

Havanenbie 3Tamnbl OpraHM4ecKoM HBOJIOUUU. [losBIIEeHME W DBBOMIOLUA
NEPBBIX KJIETOK. DBOJIOLHMSA MeTaboian3Ma. BO3HMKHOBEHHE MEPBBIX HKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIEeCTR.
CrpomatonuTtsl. [IpokaprOThI U 3YKapUOTHI.
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[Tpoucxoxaenue sykapuoT (CUMOUOTEHE3). DBOTIOLNMNOHHOE MTPOUCXOKIACHHE
BUPYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHM3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYINI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMH BbICIINX pacTeHu. OCHOBHBIE apoOMOPGO3bI
pacrennii. Bpixox pacrenmii Ha cymy. llosiBiIeHME CHOpPOBBIX pacTeHHU U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue BETKOBBIX
paCTECHUH.

OCHOBHBIE 3Tallbl 3BOJIOLMHU >KUBOTHOTO Mupa. OCHOBHBIE apOMOPGO3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie XOpA0OBBIE KUBOTHBIE. JKU3Hb B BOJE. DBOJIIOIHUSA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwimil. [IpoucxoxnaeHne MIEKONUTAIOINX U
ntull. [lpunnun xmroyeBoro apomopdosa. OcBoeHue O€ClO3BOHOYHBIMH U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3emMie IO dpaM M IEpUoAaM: apxeu, IMPOTEPO30W,
najgeo30M, Me3030i, kaiiHo30i. OO0I111ast XapaKTEepPUCTUKA KJIMMAaTa U T€OJIOTMYECKUX
npoueccoB. [losiBieHNEe U paciBET XapaKTEPHBIX OPraHU3MOB. YTIIE0Opa30BaHUE:
€ro yCIJIOBHUS U BIMSHUE Ha Ta30BbIil cOCTaB aTMOC(hEpHI.

MaccoBble BbIMUPAHUSI — 3KOJOTHUYECKUE KPU3UCHI MPpouwioro. IlpuunHel u
CJIEICTBUS MAacCCOBBIX BbIMHpaHH. COBPEMEHHBIM 3KOJOTUYECKUN KpPHU3HUC, €r0
ocobenHoctu. [Ipobiema coxpaneHus: 6nopazHooOpaszus Ha 3eMIie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [IpuHiumnel kinaccudukanmu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsr: ®@. Penn, JI. Cnayuannanu, JI. [Tacrep, 1. . Meunuxkos, A. H.
Omnapun, JIx. Xonaenn, I'. Mémnep, C. Mumnnep, I'. IOpnu.

Ta6muier u cxembl: «Cxema ombita @. Penny», «Cxema onbita JI. I1actepa mo
M3YYEHHUIO CaMO3apoKIeHUs *Ku3HW», «Cxema ombiTa C. Muinepa, I'. FOpwuy,
«JTanbl  HEOPraHWYECKOW  JBOMIOLMW»,  «l €OXpoHOJIOrMYecKas  IIKajay,
«HayvanbHbie 3Tanbl OPraHUYECKON IBOTIONMNY, «Cxema o0pa3oBaHUS SYKAPUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mNpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdossl  pacrenuity, «PuHnOGUTHY, «OTHOKIETOUYHBIE BOJOPOCINY,
«MHOTOKJIETOUHBbIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemeHHbIE
pactenus», «OpraHbl [IBETKOBBIX PaCTCHUIN», «CXeMa pa3BUTHUS )KUBOTHOTO MUPAY,
«Apomop(o3sbl KUBOTHBIX», «IIpocTeitmmey», «Kumeunononoctueiey, «llnockue
yepBu», «YneHuctoHorue», «PwiOBI», «3emMHOBOAHBICY, «IIpecMbIkaromuecs,
«lItnupy, «Miekonuratomuey», «Pa3BuTue )Xu3Hu B apXeMCKOU 3pe», «Pa3Butne
)KU3HH B IPOTEPO3OMCKON 3pe», «Pa3BUTHE XKU3HM B NAJICO30MCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuTHe )XKU3HU B KaWHO30MCKOU 3pe»,
«CoBpeMeHHas cucTeMa OpraHuyeCcKoro Mupay.
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O6opynoBanue: repObapuu pPACTEHUN pa3IWYHBIX OTMAEIOB, KOJIICKIIUH
HACEKOMBIX, BJIaKHbBIE TIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJICKIIUU
UTJIOKOKHX, CKEJIEThI TO3BOHOYHBIX dKUBOTHBIX, Uy4€eJIa IITUL] U 3BEPEM, KOJUIEKIIUN
OKaMEHEJOCTEW, TMOJE3HbIX MCKOMAEMbIX, MYJSIKH OPraHUYECKHX OCTaTKOB
OpraHU3MOB.

Bupryannnas naéoparopHas padora «MopaenupoBaHue onbIToB Muiuiepa—
KOpu no n3ydennto abMOreHHOr0 CUHTE3a OPraHMYECKUX COCIMHEHUN B IEPBUYHOMN
atMocdepe».

JlabopaTtopnasi padora «/3yueHue M omnHMcaHWE HMCKONAEMBIX OCTaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnyeckas pabdora «l3yyeHue OCOOEHHOCTEN CTpOEHUs pacTeHUM
Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEN CTPOEHUS MTO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenune Yea0BeKa — AaHTPOIIOIeHe3

Pa3nenbl v 3aaa4n aHTPONOJAOTUU. METO Il AHTPOTIOJIOTUH.

CraHoBJIEHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. Penuruno3Hble
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CX0ZCTBO YenoBeKa ¢ KUBOTHBIMU. CHCTEMAaTUYECKOE MOJIOKEHUE YEIOBEKA.
CBueTENbCTBA  CXOJCTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHHUTENIbHO-
MOPQOJIOTUYECKHE, AMOPHUOJIOTUYECKUE, (U3HO0TI0T0-OMOXUMUYECKHE,
noBesieHueckue. OTanyus 4enoBeKa OT )KUBOTHBIX. [IpSIMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrkymue cuiibl ((akToOphl) aHTPONOreHe3a: OMOJIOruYecKre, COllualbHbIE.
CooTHoleHHue OMOTOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcCHOBHBIE CTaJMM aHTpOIOreHe3a. PaHHHME YenoBEeKOOOpa3HbIE O00E3bSHBI
(MPOKOHCYJIbI) U paHHUE MOHTHUIBI — OOLIME MPEJIKH YeTOBEKOOOPa3HBIX 00€3bsIH U
JO/Ie. ABCTPAJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
W3TOTOBJICHUS OPYIHi Tpyaa. YenoBek MpAMOXOISIINI U IIEPBBIA BBIXOJ JIFOJEH 3a
npenensl Agpuxu. YenoBek reifenboeprekuii — oOumit mpeok HeaHAepTaaIbCKOTO
YEJIOBEKa M YEJOBEKa PasyMHOro. YelloBeK HEaHIEPTAIbCKUM KaK BHJ JIKOJEU
XOJIOAHOTO KiuMarta. YesnoBeK pa3yMHBI COBPEMEHHOI'O THIIA, JACHUCOBCKUMN
YeJIOBEK, OCBOEHHE KOHTMHEHTOB 3a mnpenenamu Adpuku. Ilaneoreneruka u
najeoreHoOMHKa.

DBOJIONUS COBPEMEHHOTO 4enoBeKa. EcTecTBeHHBI OTOOp B TMOMYJISIHSIX
yenoBeka. MyTanroHHbIN Tiponiece u moauMopdusM. [lomynsiuoHHbIE BOJHBI,
npeid reHos, murpaiusa U «3GdEKT ocHOBATEN» B MOMYJALUSAX COBPEMEHHOIO
YeJI0BeKa.
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Yenoseueckne pacel. Ilonarne o pace. bosbmme pacel: eBpomeonaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs]),  MOHTOJOUAHAsS
(a3umaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHEeTe.
EnuHcTBO  4yenoBeuecknx — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IpucrnocoOeHHOCT, YeOBEKa K Pa3HbIM YCJIOBUSIM OKPYKAIOLIECH CpPEbl.
Bnusinue reorpaduueckoit cpeapl u Aperida reHoB Ha MOP(HOIOTHI0 U (PU3HOIOTHIO
YEJI0BEKA.

MexaucuMiuiiHapHble  MeToJbl B (usnueckol  (OMOJIOTHYECKOH)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJOTHS U MAJCOaHTPONOJIOTHS
YEJIOBEUECKUX TOMYJIAMNA. bruoconuanbHble UCCIEIOBAHUSA MPUPOJBI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOIMYECKOr0 U COLMAIBLHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabnuipl U cxeMbl: «MeToibl aHTPOTOJOTHIY, «I 0JJOBHON MO3T UelIOBEKaY,
«YenoBekooOpa3Hble 00€3bsiHBDY, «CKeNneT YeloBeKa U CKeJeT IIMMITaH3ey,
«PynMMEHTHI U aTaBU3MBDY, «J|BUXKYIIIUE CUIIBI aHTPOIIOTEHE3aY, « IBOJIIOIIMOHHOE
JIpPEBO  YeNOBEKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
NPSAMOXOISIIMIY, «JlennucoBckuil uenoBek» «Heanaepranbipl», « KpomMaHbOHIBD,
«IIpenku yenoBekay, « ITanbl 3BOTIOLNHN YEITO0BEKa», «Pachl 4ETOBEKaY.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB 4YeJOBeKa, penpoAaykiuu (dbororpaduu) KapTUH C
MUDOTOTHYECKUMU U OUOJNEHCKUMH CIOKETaMH TPOUCXOXKICHHSI YEeIOBEKa,
dboTorpaduu Hax0IOK KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yeperna yesioBeKa U uepera MMMITaH3e, MOJIeb KUCTH YeJIOBEKa M KUCTH IIUMIIaH3e,
MOJEIH TOpPCa MPEIKOB YEJIOBEKA.

JlaGopaTopHasi padora «l3yueHne OCOOEHHOCTEH CTPOCHHUS CKejeTa
YEJI0OBEKA, CBSI3AHHBIX C MPAMOXO0KICHUEM.

IIpakTnueckas padora «/3yyeHne dKOJIOrMYECKUX aJalTalluil YEIOBEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHBIX CHCTEM C OKPY Karolleil cpeaoi

3apoxaeHre U pa3BUTHE dKoJoruu B Tpyaax A. ['ymGonbara, K. @. Pynee, H.
A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenbl u 3amauu
sKoJI0THH. CBSI3b SKOJIOTUU C APYTUMU HayKaMHU.

Metoasl skosoruu. IlosieBbie HaOMOAEHUS. DKCHEPUMEHTHI B DKOJIOTHU:
NpUPOAHBIE W JIabopaTopHbie. MoJenupoBaHre B HKOJIOTUU. MOHUTOPHUHT
OKPYXAaIOIIEeH CPeIbl: TOKAIbHBINA, PETUOHAIBHBIN U TJI00ATBHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS YEJIOBEKA. DKOJOTHYECKOe
MHPOBO33PEHHUE KAK OCHOBA CBS3€U 4YenoBeuecTBa C INpuponoil. opMupoBaHue
HKOJIOTUYECKOHN KYJIbTYpPbl U SKOJOTUUYECKON IPaMOTHOCTH HACEJICHUS.
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JleMoHCTpanun

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynee, H. A. Cesepuos, J. ['ekkeinb, A.
Tencnu, B. H. Cykaués.

Tabmuubl 1 cxembl: «Pazgensr skonorun», «Meroasl skonorun», «Cxema
MOHHUTOPHUHIA OKPYKAIOIIEN CPEABD).

JlabGopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
WCCIIEOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoJioruueckre (PaKTopbl U 3aKOHOMEPHOCTH ux aenctus. Kinaccudukanms
IKOJIOTUYECKUX (PAKTOPOB: aOMOTUUYECKUE, OMOTHYECKUE, aHTpOTOreHHbIe. Oo1ue
3aKOHOMEPHOCTH JEWUCTBUS dKojormueckux (axrtopos. [IpaBuno munumyma (K.
Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue (¢akropel. CBeT Kak sKonorudeckuid (axrtop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIIbI
pPaCTEHHI M JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHUrHampHas poJib CBETA.
doTonepruoau3M.

Temneparypa kak oskosnorudeckuid (axrop. [leiicTBue TemrepaTypbl Ha
opraHusMbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢daktop. Ilpucrnocobnenuss pacteHuii K
HoJIepKaHu0 BoJgHOro OanaHca. Knaccudukanusi pacTeHHM MO OTHOILEHUIO K
Bojie. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rilyOMHHAasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uko-xumMuyeckue
0COOEHHOCTH cpesl oOuTanusi opranu3mMoB. [IpucnocoOnaeHust OpraHu3MoB K KU3HU
B Pa3HbIX cpeax.

buonornueckne putMbl. BHemHne u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJuYHble PUTMBL. [IpUCHIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM M3MEHEHHSIM
YCJIOBUM KU3HMU.

JKuznennsie hopmbl opranu3mMoB. [loHsTHE 0 KU3HEHHOH Popme. JKu3HEeHHbBIS
(GopMbI pacTeHMil: JIepeBbsi, KyCTapHUKH, KYyCTapHUYKH, MHOTOJIETHHE TpPaBBbI,
oJlHOJIeTHHE TpaBbl. JKu3HeHHbIE (OPMBI )KUBOTHBIX: THIAPOOMOHTHI, T€OOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHHS U 00pasa >KU3HH.

buotnueckue dhakTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUIN: KOHKYPEHITHS,
XHUIIHUYEeCTBO, cuMOMo03 u ero ¢opmel. Ilapasutusm, koomepaiusi, MyTyajau3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMOJIeHCTBUSL  (Tomuyeckue, (opuueckue, ¢adpuyeckue). 3HAUYCHUE
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OMOTHYECKHX B3aUMOACHCTBUN JUIsl CYIIECTBOBAHUS OpPraHW3MOB B Cpele
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHHUS.

JdeMoHCcTpaIMuA

Tabmuupbl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBOM CIEKTpY,
«OKOJOTUYECKUE TPYIIbI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TemIokpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHbIE», «DHU3MOIOrMYECKUE aJanTaluu
KUBOTHBIX», «Cpenbl OOWTaHUS OpPraHuU3MOB», «bHOJOTHYECKHE PUTMBIY,
«Kuznenneie popmbl pacTeHuil», « KuzneHHbIe (HOPMBI JKUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «IDKOCHCTEMA XBOMHOrO Jiecay, «llemn muTanus»,
«XUITHUYECTBOY, «ITapazutnzmy, «KoHKypeHnus», «CuMbmo3»,
«KommeHncanuzmy.

OobopynoBanue: repOapuM pacTeHHMM M KUBOTHBIX, MPUCHOCOOJIEHHBIX K
BIIUSIHUIO PAa3UYHBIX OKOJOTHYECKUX (PAKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBHIE, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS], repOaprun U KOJUIEKUIMHU TEIIOJI00UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHui, OTHOCSIIMXCS K rurpoduram, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYIIN, KOJUJICKIIMU KUBOTHBIX, OOUTAIONINX B Pa3HBIX cpenax,
repO0apum M KOJUIGKUMM pACTEHUA U JKMBOTHBIX, OOJaJaONIMX YepTaMu
MPUCHIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TrepOapuu M
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (OpPM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3JIMUYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

JlabopaTtopuass padora «BrpIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIMSTHUIO CBETA».

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlaGopaTopHasi paboTa «AHATOMHUYECKHE OCOOCHHOCTH PACTCHUIN U3 Pa3HBIX
MeCT OOUTaHHUS.

Tema 8. IKo/10rusi BUAOB U MOILYJIA UM

DKOJIOTMYECKHE  XapaKTePUCTUKH  TOMYJIALHH. [Tomymsiiuss~ Kak
Ounonornyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NIECKUX OAPHEPOB U
0COOEHHOCTEN OMOJIOrMU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonynsiuuid. OCHOBHBIE TOKa3aTeau NOMYJSUUU: YHUCIEHHOCTb, IUJIOTHOCTb,
BO3pACTHas M TMOJIOBAsI CTPYKTYpa, POKIAAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUA.

Dkosioruyeckas CTpykrypa nonyisinuu. OIeHKa YUCIEHHOCTH TOIMYJISIUH.
JvHaMuka monyiasiuud U €€ peryydnus. bHoThYecKui MOTEHUHUANT MOMYJISIIUU.
MonenupoBaHue AMHAMUKY nonyJsiui. KpuBbie pocTa YMCI€HHOCTH TOMYJISIUU.
KpuBble BbDKHMBaHUS. Perymnsiius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,
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3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUIOB (I- U
K-cTparerun).

[Tonsitue 00 sKojormyeckoil Huiie Buaa. MecrtooOutanue. MHoromepHas
MoJenb dKosiornyeckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0rMYECKOU
Huiy. [loTeHunanbpHas U pealTu30BaHHAas HUILIY.

Bun xak cucrema nomyisiquid. Apeansl BUAOB. BHIBI M MX >KM3HEHHBIE
CTpaTEruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTUM TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buonormueckue
WHBA3UH YyKEPOJIHBIX BUOB.

JleMoHCTpanun

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXembl: «IKOJOTHYECKHUE XapAKTEPUCTUKU MOMYJISIIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mHomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyisiiun», «CKOPOCTh  3aceleHusi TMOBEPXHOCTH 3eMJIM  Pa3IMUYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humm . M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTEHUM, KOJIJIEKIIUU KUBOTHBIX.

JlabopaTtopHnasi pa6ora «lIpucnocobiieHus ceMsiH pacCTEHUHN K pacCEeICHUION.

Tema 9. Jkosorust cood1mEecTB. IKOIOTrHYECKHE CHCTEMBbI.

CooOmectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBA3U MEXIy
OpraHu3MaMH B OHOLIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jkx. Tencnu). dyHKIMOHATBHBIC
OJIOKM OpPraHM3MOB B JKOCHUCTEME: MPOJYIEHThl, KOHCYMEHTBI, PEIYyIICHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHYECKHE OJOKU
skocucteM. [1ouBbI U Wbl B 3KOcHcTeMax. KpyroBopoT BEIIECTB U MTOTOK SHEPTUU
B DKOCHUCTEME.

OcCHOBHBIE MOKA3aTENHN IKOCUCTEMBL. bruoMacca u mpoAyKIus. DKOJIOTHUYECKUE
nUpaMUIbl YUCeN, 0MOMACChl U DHEPTHUH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpoiuixu. @aykmyayuu.
HamnpaBieHHbie 3aKOHOMEpPHBIE CMEHBI COOOINECTB — cyKieccuu. llepBuuyHbie U
BTOPUYHBIE CYKIIECCUM W UMX TMPUYUHBL. AHTpPOINOIEHHbIE BO3JCUCTBUS Ha
cykneccuu. Kimmmakcrnoe coo0OmiectBo. bropaznoobpasue u moiaHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHbIe SKOCUCTEMBI. JKOCUCHEMbL 03ED U pPeK. IKocUcmembvl Mopeu U
oKeanos. IKocucmemvl MYHOP, 1€cO8, Cmenel, nyCmbitb.

AHTpOIIOTE€HHBIE 3KOCUCTEMBI. ArposkocucTema. ArponeHo3. Pazmnuns
ME3K]ly aHTPOIIOTEHHBIMH U IPUPOAHBIMU IKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. [opojckas
bnopa u dayna. CuHaHTpomuzalusi Tropojckoi ¢ayHbel. buonoruueckoe u
XO03IMCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
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3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucteMax. Ponb kackadnoeo sghghekma u 6u008-30upuxamopos (Kiouesvix
61008) 8 yHKYUOHUpoBanuu skocucmem. IlepeHOC PHEPTUM U BEIICCTB MEXTY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmwi 6030eticmaust 3a2psA3HeHUll Pa3HbIX MUN08 HA CYOOP2AHUBMEHHOM,
OD2AHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCEMHOM  YPOBHSX,  OCHOGBbI
9KOJIO2UHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030eucmesusi. MeTo0IoTHs
MOHHTOPHUHTA €CTECTBEHHBIX M AaHTPOIIOT€HHBIX YKOCHCTEM.

JleMoHCTpanun
[Toptper: A. [Ix. Tencnn.
Tabmunpr  u cxembl:  «CTpykTypa  OuoueHo3a»,  «JKocHcTeMa

HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMAa XBOMHOTO Jjecay, «DYHKIMOHAIbHbBIC
TPYIIIBI OPTaHU3MOB B dKOcHCTeMe», « KpyroBopoT BeliecTB B 3kocuctemey, «Lenn
nuTaHus (macTOWIIHAs, JACTPUTHAs)», «ODKOJOTMYECKas MupamMuja YHCE,
«OKonoruyeckas mupamMua OMOMAacChl», «IDKOJIOTHYECKas MUpaMUIa dHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxkapa», «9KocucreMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
DHEPTUU B arporeHo3e», «I[IpumMepsr ypOosKOCHCTEMY.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydelia NTUI U
3Bepeit, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanrue ypo03KOCUCTEMBD».

JlaGopaTopnasi paGora «M3yuenue pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAaX).

IKCKYypeHsi «DKCKypCHUsl B TUIIUYHBIN OuoreorieHo3 (B ayOpaBy, OEpe3HSiK,
SJIbHUK, Ha CYXOJI0OJIbHBINA WU TOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypcusi «DKCKYpCUsl B arpodKocUCTeMy (Ha MOJjie WIA B TEIUIMYHOE
XO3SICTBO)Y.

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buocdepa — oOmennanerapHas 000Ji0YKa 3eMIIM, TJI€ CYIIECTBYET WIIH
CYIIIECTBOBaJIA XM3Hb. PazBuTHe npejcraBieHuit o onocdepe B Tpyaax J. 3rocca.
VYuenue B. . Bepuanckoro o 6uocdepe. Obnactu ouocdeps! u eé cocran. XKupoe
BelecTBO Onocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyliecTBOBaHusa Onocdepbl. OcobeHHOCTH Ouochepsl Kak
rI00aIbHOM dKOCUCTeMBI. J[nHamudeckoe paBHoBecue B Onocdepe. KpyroBopotst
BEIIECTB ¥ OMOTEOXUMHYECKHE IUKJIIBI (YTIepoa, a30Ta). PUTMUYHOCTH sSIBJICHUH B
ouocdepe.
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3oHanbHOCTH OHochepsl. [lousaTre o Gnome. OCHOBHBIE OMOMBI CYIIIH: TYHJIPA,
XBOWHBIEC JI€Ca, CMENIAHHBICE W NIMPOKOJIMCTBEHHbIC JI€Ca, CTEIHW, CaBaHHBI,
MyCTBIHU, TPOMMYECKHUE JIeCa, BRICOKOTOPhs. KilnMmar, pacTuTenbHbIN U )KUBOTHBIH
MHUpP OMOMOB CYIIIH.

CtpykTypa u (yHKIHS )KHUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITHAA ’
ounochepHbIX QyHKIUHA.

JdeMoHCTpaMuA

[Toptpetsl: B. Y. Bepnanckuii, 3. 3rocc.

Tabmuubl 1 cxembl: «I'eocdepsl 3emim», «KpyroBopoT azoTa B mpuUpoOIe»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT BoabI B mpupojie», «OcHOBHbIE OMOMBI cymin», «Knumatnueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemannsiii gec», «ILIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHgy, « Tponndeckuii Jiecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUIEKIIMY KUBOTHBIX .

Tema 11. YesnoBek u oKpy:xa0Ias cpeaa

OKOJIOTUYECKHE KPHU3UCHI W MX NpPUYMHBL. Bo3nelcTBue dYenoBeka Ha
ouochepy. 3arps3HeHre BO3AYITHON cpebl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOTHOMN
cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienue mnouBbl. OxpaHa IMOYBEHHBIX
pecypcoB. M3meHenue knumara.

AHTpOIIOT€HHOE BO3/JICMCTBHE HA PACTUTENBHBIA U KUBOTHBIM MUp. OXxpaHa
PaCTUTENIBHOTO MU KUBOTHOrO MHpa. OCHOBHBIE NPUHIUIBI OXPAHBI MPHUPOIBI.
Kpacasie xkHuru. Oco0o oxpansembie npupojansie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300JI0TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYUBOIO Pa3BUTHUSI UYEJIOBEUECTBA W MPUPOIBI.
PanmonanbHOE  TPUPOJONONIB30BAHME W COXpaHEHHWE  OMOJOTHYECKOTO
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYCCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOATHBIE TOCIIECTBUA.

Pa3Butrie METOJIOB MOHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcui.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OCHOBbL
9Kopeabuiumayuyu dKocucmem U cnocooos 060pvbObl ¢  OUONOBDPENHCOCHUIMU.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCTEM.

JemoHcTpanuu

Tabmuiibl 1 cxeMbl: «3arpsizHeHne atMocepbi», «3arpsa3HeHue ruapochepbn,
«3arpszaenue nouBb», «[lapaukoBbit adhexT», «Ocob0 oxpaHsieMbie MPUPOTHBIC
TeppuTOpUn», «MOAEIH YIIPaBIIEeMOTO MUPAY.
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O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHUW M JKUBOTHBIX KpacHoii
kHuru Poccutrickon @enepanun, KpacHON KHUTM peTHOHA.
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3. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYarOIIMMHUCST TPOTPaMM  CpeIHEro o00Imero o0pa3oBaHUs: JUYHOCTHEIE,
METaNnpeIMETHBIC U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3YyIbTATOB OCBOCHHUS MPOrpaMMbl IO OUOJOTUH
BBIJICJICHBI CIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
IPAXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOIPENENCHHIO, Haauyue Mmomusayuu K OOy4EeHHUIO  OHMOJOTHH,
yenenanpaeienHoe paseumue BHYTPEHHUX YOEKIEHUH JHYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTMYECKOT0 00pa30BaAHUS, HAIUYUE NPABOCO3HAHUS YKOJIIOTUYECKOU KYJIbTYPHI,
cnocobHocmu cmasums UENN U CTPOUTH KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTPAMMBI 110 OMOJIOTHUHU TIOCTUTAIOTCS B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, HCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMM, NMPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEACHUSI U CIOCOOCTBYIOT MPOLIECCaM CAMOIIO3HAHMS, CAMOBOCHHMTAHMS U
CaMOpa3BUTHUSA, PAa3BUTHS BHYTPEHHEH TMO3HMIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY U MPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJECHUIO,
B3aMMHOTO YBa)XKCHUS, OCEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TpaJULIMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKPY>KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS yudeOHOro mpeamera «buomorusy»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOUIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIHLHOU JESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMK 00YYaIOIIEeTrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00SA3aHHOCTEH, YBOXKCHHE 3aKOHA
U TIPaBOIIOPSIKA;
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TOTOBHOCThH K COBMECTHOM TBOPUECKOH JIESITEIIbHOCTH MPU CO3JJaHUU YUEOHBIX
MPOEKTOB, PEIICHUHM Yy4eOHBIX M TO3HABATEJIBHBIX 3a/1ad, BBIOJIHEHUH
OMOJIOTMYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHATH €€

YMEHUE YYUTHIBATH B CBOMX JCUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSAMH, KYJIbTYPHBIMU IICHHOCTSIMU U
COIMAJILHBIM ITOJIOYKECHUEM;

FOTOBHOCTh K COTPYJIHHUYECTBY B IIPOLIECCE COBMECTHOTO BBINIOJIHECHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM JIESITEIIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBOXKEHHUS K CBOEMY HapoOJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHo, roppoctu
3a CBOM KpaH, CBOXO PoIWHY, CBOW SI3bIK M KYJbTYPY, HNPOIUIOE W HACTOAILICE
MHOTOHAIIMOHAJIBHOTO Hapojia Poccuuy;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIIECIUIO U MaMATHUKAM MPUPOIBI,
JTOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ POCCHHCKMX YYEHBIX B CTAaHOBJICHHE H
pa3BUTHE OHOJIOTHM, TOHUMAHMUS 3HAYCHUS OHOJOTMHM B IIO3HAHUH 3aKOHOB
MIPUPOJIBI, B )KU3HHU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE IYXOBHBIX LIECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHHE JIMYHOTO BKJIaJa B MIOCTPOCHUE YCTOMYMBOTO Oy IYIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POIAUTEIISIM, CO3IaHUI0 CEMbU HA OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauuusMu HaposoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHUMAHUE YMOLIMOHAJIBHOT'O BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;
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TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINUHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPHI 310POBbSI U
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHUE 1 pean3alus 3[J0pOBOTO U 0€30MMacHOT0 00pa3a KU3HH (370pOBOEC
MUTaHue, COOJTIOICHNE TUTUEHWYECKUX MMPABUIT U HOPM, COaTaHCUPOBAHHBIN PEKUM
3aHATAW W OTAbIXa, peryspHas (Qu3ndeckas aKTUBHOCTB), O€peKHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DH3UUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE I1EHHOCTU TMPaBUJI HWHJWBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3I0POBBIO U )KU3HHU JIIOCH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOIICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPY/AY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYAO0JIIO0UE;

FOTOBHOCTh K AKTHUBHOM JESITEIbHOCTH TEXHOJOTHMYECKOM W COLHAIbHOMN
HaIPaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpPEC K pa3IM4HbIM cepaM MpoPecCUOHATBHON JeATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHBIE TUTAHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11€71€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KyJNbTYphI: NPUOOpPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEHKM UX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaIOUIEH CPEIbl;

OCO3HaHUE TJI00AILHOTO XapaKTepa JKOJIOTHYECKHX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBbIE TTPU U3YUECHUU OMOJIOTHH 3HAHMSI
M YMEHHMS TpHU PEIICHUH TMpoOJIeM, CBSI3aHHBIX C  palMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B IMPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHJOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE HEMPUATHUE IEUCTBUM, HPUHOCAIINX BPEJ OKPYNKAOLIEH IPUPOTHOU
cpelie, YMEHHE MPOTHO3UPOBATh HEOJArONMPUITHBIE IKOJIOTHYECKHUE MOCIEICTBUS
MPEANPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;
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HAJIMYHUE PA3BUTOTO IKOJIOTHYECKOTO MBITIUICHHUSI, YKOJIOTHIECKON KYJIbTYPHI,
OTIBITa JEeATETLHOCTH HKOJIOTHIECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMH B IO3HABATEIbHOMW, KOMMYHHKATUBHOM M COIMATBHOU
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B TPAKTUYECKOMN NIEATETbHOCTH IKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKHW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JIHAJiore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHNUE SI3BIKOBOM M YHUTATEIBCKON KYyJIbTYphl KaK CpEICTBa
B3aMMOJICUCTBUS MEXKTY JIFOABMU U TIO3HAHUS MUPA;

MOHUMAaHUE CHenUPUKU OHOJOTUM KaK HAyKd, OCO3HaHUA €€ pOoJiu B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MIpeACTaBICHUsT 00 OKpYKalolmeM MHpE KaK O €AMHCTBE MPHUPOJIBI, YeIOBEKA U
oOmmecTBa, B TO3HAHWHM TPHPOIHBIX 3aKOHOMEPHOCTEH W PEIICHHH TPoOIeM
COXpaHEHUS IPUPOTHOTO PABHOBECHS,

yOEeXKIEHHOCTh B 3HAYMMOCTU OMOJIOTUU JJII COBPEMEHHOM IMBUIIM3AINU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAUIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEIIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YEJI0BEUECTBA, MTOUCKA MyTeH BBIXO/AA M3 TI00ATBHBIX YKOJOTHICCKUX MPOOJIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYyYEHWH OWOJOTHYECKUX 3HAHUA B IEJAX
MOBBIIMICHUS OOIIEH KyJNbTYpPhl, €CTECTBEHHO-HAYyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IPU U3y4YEeHUU OMOJIOTHH,

MOHMMAaHUE CYITHOCTH METOJIOB MO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh TMOJy4YaeMble 3HAHWUA [Js aHaiau3a |
OOBSICHEHHS SBIICHUN OKPYXKAIOMIEr0 MUpPA U MPOUCXOANINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHS Ha OCHOBE HAy4yHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C IEJIbIO TIOJIYYEeHHSI JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
penieHus Ipo0JIeM B pealTbHbBIX KU3HCHHBIX CUTYAIIHSX;

OCO3HAHHWE IIEHHOCTU HAYYHOW JeATEeITbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOCKTHYIO M MCCIIEIOBATEIBCKYIO JEATEIbHOCTh HHIUBUIYAIBHO U B TPYIIIIC;

TOTOBHOCTh W  CIOCOOHOCTh K  HENpPEepPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K aKTHUBHOMY IIOJYyYEHHUIO HOBBIX 3HAHWW 1O OHWOJIOTHH B
COOTBETCTBHHM C KU3HCHHBIMH ITOTPEOHOCTSIMH.
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METAINIPEIMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAYMMble JUISI (OPMHUPOBAHHS MHUPOBO33PCHHS OOYJarOUIUXCS
MEXIMCIUIUTMHAPHBIE (MEXIPEIMETHBIC) OOIeHayYHbIC MOHATHS, OTpaKarollne
IIEJIOCTHOCTh HAyYHOM KapTHHB MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, TPOIIECC,
CUCTEMa, Hay4YHBIN (aKT, MPUHIUII, THINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIoBaHNue, HAOII0IeHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTUE); YHUBEPCAJIbHbBIC
ydueOHbIe JeHCTBUS (IMO3HABATENIbHbIE, KOMMYHHMKATUBHBIC, PETYJISTUBHBIC),
obecrieunBaromme GopmMupoBaHue yHKIIMOHATPHONW TPAMOTHOCTH M COITMATBLHOM
KOMIETEHIIUH  OOYyYalolMXCcs; CHOCOOHOCTh  OOyYarolUXCsl  MCIOJIb30BaTh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKHUE 3HAHKUS U YHUBEPCAIbHBIC
y4eOHbIC ICHCTBUS B MO3HABATEIFHON M COLIMATIBHOM MPAKTHKE.

B pe3ynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHETr0 00IEro 00pa3oBaHUs
y oOyuaromierocss OyayT chOpMUpPOBaHbl [O3HABATEbHBIE YHUBEPCAIbHBIC
ydeOHbIE JEHCTBUS, KOMMYHHKATHBHBIC YHHBEpPCAIbHBIC YydeOHBIC ICHCTBUA,
peryJISTUBHBIC YHUBEPCAIbHBIC YICOHBIC ICUCTBUS, COBMECTHAS JICITCIHHOCTD.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMbl CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKaTh:

OBaajaenne YHHUBEpPCAJIbHBIMH y4eOHBIMU NMO3HABATEJLHBIMH
AeHCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHMS, KiacCu(dUKaIK, 0000ICHHUS), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHBIC NMPU3HAKH, YCTaHABIWBATh
CBSI3U C JIPYTUMH MOHITHUSIMH ),

OTIpENCIATh 1EIU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JTOCTHDKCHHSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C TIOCTAaBICHHBIMHU LICIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS JUIs 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAYKTHUBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMaTPHUBACMBIX
SBJICHUSIX, (DOPMYIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MO/IEIIbHBIE CPEACTBA JIsI TPEACTABICHHS CYIIIECTBEHHBIX
CBS3€H M OTHOIIEHWH B H3y4aeMbIX OHOJIOTMUECKMX OOBEKTaX, a TaKxKe
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IPOTUBOPEUYHI PA3HOTO POAA, BBISIBICHHBIX B Pa3IMYHbIX HHYOPMAIIMOHHBIX
MCTOYHHKAX;

pa3pabarbiBaTh IUIAaH pELICHUs HPOOJEMBbl C YYETOM aHaM3a UMEIOILUXCS
MaTepuaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIbHOCTH;

KOOPAMHUPOBATH U BHIMOIHATH PaO0OTY B YCIOBUSX PEAJIbHOTO, BUPTYaJIbHOTO
Y KOMOMHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH KU3HEHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIe0BATEIbCKHE ICHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHusi npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, MNPeoOpa3oBaHUI0 U NPUMEHEHHI0 B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE IIPU CO3JaHUH YU€OHBIX U COLUAIBHBIX [TPOEKTOB;

(GopMHUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBIIBIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJIH3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PELICHUS], HAXOAUTh apPTYMEHTHI ISl JOKA3aTEIbCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MApaMETPbl U KPUTEPUU PEILICHHUS;

aHANM3UPOBaTh TIOJIyYEHHbIE B XOJE PpEIICHUsS 3aJadd  pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCThH, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYULIECTBJISTh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
NEeNCTBUS B MPO(GECCUOHANBHYIO CPENY;

YMEThb IEPEHOCUTh 3HAaHUS B IMO3HABATEIbHYIO U MPAKTHYECKYIO OOJACTH
KU3HEIEATEIIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUrMHaJIbHbIE MOJIXOJbl U PEUICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsiX U
CIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHETE), aHaIU3UpOBATH
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UHGOPMAIIMIO PA3IMYHBIX BUIOB U (POPM Ipe/cTaBICHUS, KPUTHUECKHU OLIEHUBAThH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bopMyIMpoBaTh 3aMpOChl U MPUMEHSTH Pa3IMYHbIE METOJbI MPHU MOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHITIOJHEHUST yU4eOHBIX
3a1ady;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCITOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonorunueckoi nHpopmanuu (CXembl, rpaQuKu, JUarpaMmbl, TAOIHIIBI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAy4yHBIM S3BIK B KayecTBE CpeACTBAa Hpu paboTe ¢
Oouonornueckoi uHGpoOpManuen: NPUMEHATh XUMHUYECKHE, (uU3MUeckue Hu
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMYyJbl, abO0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W MPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISAHOCTH;

BJaJ€Th  HABbIKAMU  pacloO3HAaBaHMS U 3allUThl  HMH(OpMAIUH,
MH(GOPMaIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OgiajeHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU JAeHCTBUSIMM:

1) o0mmennme:

OCYILECTBISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIAJIOTe WM JUCKYCCHM O CYILIECTBY OOCYXJ1aeMOil TeMbl (YMEHHUE 3a/1aBaThb
BOIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIbHO BBHINOJHEHMS MpeisiaraeMoin
3a]a4M, YIYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3WIMN PYTHX YYAaCTHHKOB
JMasora Wik JUCKYCCUN);

pacrno3HaBaTh HeBepOalbHbIE CpEICTBAa OOLICHHS, MOHMMAaTh 3HAYCHHUE
COLIMAJIbHBIX 3HAKOB, NPEANOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

BJIQJIETh PA3IUYHBIMH CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUS IPYTUX JIIOJIeH, IPOSBIATH YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU PopMme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHUS C HCIOIb30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

NOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUIYaIbHOU
paboThI IpU pelIeHUU OUOIOTUYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBbIX (JOpM B3aUMOJEHCTBUS MPHU peLICHUH y4eOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJAbl COBMECTHBIX NEWCTBHM C Yy4y€TOM OOIIuX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,
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NpPUHUMATh I1I€IM  COBMECTHOM  JEATENbHOCTH, OPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacnpeienarb poju ¢ Y4€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pPE3yNbTAT M0 pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/iaraTb HOBBIE NIPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TOBEACHHE B Pa3JIMYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKeHNE, OBITh MHUITNATHBHBIM.

OBJaieHne YHUBEPCAIbHBIMH PEryJSITUBHBIMU AeHCTBUSIMM:

1) camoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBIICHHUS TNPOOJIeM U UX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAaHOBKH B CBOUX JEHUCTBHUSIX M MOCTYINKAaX MO OTHOLIEHUIO K JKMBOW MPHUPOJE,
CBOEMY 3/10POBBIO U 3/I0POBBI0 OKPYKAIOIINX;

CaMOCTOSITETIbHO OCYIIECTBIIATH [MO3HABATEIbHYIO JEATEIIbHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIEC 3aJlaul B 00pa30BaTEIbHOM
JEATEIIbHOCTH U )KU3HECHHBIX CUTYyaIUsX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANIOYTCHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacumMpsITh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOUYTCHHI;

JienaTh OCO3HAHHBIN BEIOOP, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOW SPYAHMIMHA B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTHUBBI B JIE€SITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpIIAEMbIX JCHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHHM, MCIOJb30BaTh MPUEMBI PEQIICKCUU ISl OIEHKH CUTyalluu, BBIOOpa
BEPHOT'O PEILECHUS;

yMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS IO HX
CHUKEHMUIO;
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NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpU AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE cedsT U APYTHX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IPU AaHAINU3E€ pe3yJIbTaTOB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yabTaThl OCBOCHUSI COJEpPXKaHUS Y4yeOHOro mpeameTa
«buonorusi»y Ha yriayOJIE€HHOM YpOBHE OPHEHTHUPOBAHBI Ha OOECIedYeHHe
npobuapHOro  o0yueHus  oOydaromuxcss — Owonmormu. OHH  BKJIIOYAIOT:
crnenuduyeckue Ajisi OMOJOTUY HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUM 1O
OCBOCHUIO, UHTEPIIPETAIMU U MPEeOOPa30BAHUIO 3HAHUM, BUIbI JIESITEIHLHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUU U MX NMPUMEHEHHUIO B PA3JIMUYHBIX YUYE€OHBIX, a TAKXKE B
peaNbHbIX XU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojiaM U3y4eHusl.

[IpeameTHBIC PEe3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buonorus» B 10
Kacce NOJIKHBI OTPaXKaTh:

cOPMHUPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  pEIICHHH TpobJieM  paluoHaJIBLHOTO
MPUPOJIOTIOIB30BaHUS, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Onooruy;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKIJIIOYAET:
OCHOBOIIOJIATAONIME OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KHU3Hb, KIIETKA,
OpraHu3M, MeTaboJiu3M, TOMEOCTa3, CaMOpEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHUYHUBOCTh, POCT U Pa3BUTHE), OUOJIOTUYECKUE TEOPUU
(xnetounast Teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, xpomocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuyenuss (H. W. BaBumioBa — o 1neHTpax
MHOT000pa3us U MPOUCXOKACHUS KyJIbTYPHBIX PACTCHHI ), 3aKOHBI (€AMHOOOpa3us
MMOTOMKOB TI€PBOr0 TOKOJICHUS, PacCUISIICHUs, YUCTOThl TaMET, HE3aBUCHUMOIO
HacnenoBanuss [. MeHngens, TOMOJIOTUYECKMX PANOB B  HACJIEACTBEHHOM
n3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMILIEMEHTAPHOCTH );

BJIaJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO MO3HAHUS, HUCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEIOBAHUSIX JKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);
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YMEHHE BBIACIATH CYLUIECTBEHHBIEC MPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxkTepuii, rpubOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB pACTEHUU, >KUBOTHBIX, YEJIOBEKa, IPOILIECCOB >KU3HEAESITEIbHOCTH,
MPOTEKAIOIINX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJIOBEKa, OMOIOTHUECKHUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTab0IM3M), MPEBPAILICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(HOrO U rerepoTpoHOrO TUIOB MUTAHMS, (OTOCUHTE3a U XEMOCHHTE3a,
MHUTO3a, M€W03a, raMeTOreHe3a, IMOPUOTeHe3a, MOCTIMOPHOHAIBHOTO pPa3BUTHS,
Pa3MHOXKEHHUS,  WHIAUBUIYAIIbHOTO  Pa3BUTHs ~ OpraHu3Ma  (OHTOTEHEe3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aHMMOCBSI3M MEXAY OPraHOMJIaMU KIETKH U HUX
GyHKUUSIMHE, CTPOCHHEM KJIETOK PAa3HBIX TKaHEWM M UX (QYHKUUSIMH, MEXIY
opraHaMud M CHCTEMaMd OpraHOB Yy pacTeHHUH, >KMBOTHBIX U 4YEJIOBEKAa U UX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (DYHKIMSAMH, MEXIY dSTallaMH
oOMeHa BEIIeCTB, 3TallaMU KJIETOYHOTO IMKJIA ¥ )KU3HEHHBIX ITUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, F€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpenibl OOUTaHUS;

YMEHUE BBISBJISATh OTIMYUTEIIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHUi, )KUBOTHBIX M YEJIOBEKa;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsI JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIIIT,

yMEHUE peniaTh OMOJIOTUYECKUE 3aa9U, BBISABISITH IPUUNHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIETyeMbIMU OMOJIOTHYECKUMU MIPOIIECCaMU U SIBICHUSMH, JeNIaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJIHATH JIA0OpATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOJATH
npaBuiia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpencTBamMu, (GopMyIupys Ledb HCCIEIOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U €NIaTh BBIBOJIBL;

YyMEHHE Yy4acTBOBaTh B y4eOHO-HMCCIIEIOBATEIILCKONM paboTe 1Mo OHOJIOTHH,
HKOJIOTUU W MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, W
nyOIMYHO  TPEACTABIATh  TOJYYEHHBICE  pEe3yNbTaThl Ha  yYEHUYECKUX
KOH(epeHusX;

YMEHHE OILICHUBATh JTUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIEIOBaHUI B
o0acTv GMOJIOTUHU U MEAUIMHBI (KJIOHUPOBAHUE, UCKYCCTBEHHOE OIIOA0TBOPEHUE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHUE OCYILECTBIIATh OCO3HAHHBIA BBIOOp Oyayuied mpodeccuoHaIbHON
JEATEIBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPUU,
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CEJIbCKOTO XO03S1CTBa, MUIIEBOM MPOMBIIIJIEHHOCTH, YIrAyOasaTh MO3HABATEIbHBIN
UHTEpEC, HAIIPaBJICHHBIM HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH MPOQEccuu u
MPOJIOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETro
po(EeCcCCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Kjlacce JOJDKHBI OTPaXKaTh:

chOpPMHPOBAHHOCTh 3HAHUW O MECT€ W pOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTHHBI MHpA, B TO3HAHMM 3aKOHOB IMPUPOABI M PEIICHHH SKOJOTHYECKHUX
npoOJieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
IPUPOIOTIOIB30BaHUS, U B (DOPMUPOBAHUM LIEHHOCTHOTO OTHOIICHHS K MPHUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BuTHE OUOJIOTUY;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M TOHMMAHHWE CYIIHOCTH OCHOBOIIOJIATAIOIMINUX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHJ, 3KOcUcTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CesepiioBa — 0 nyTsiX U HampaBieHusx sBoitonuu, B.. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTudyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apojsimieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. Jlubuxa,
HKOJIOTHYECKON MHpaMuJIbl JHEpPruM), rumnoresbl (rumore3a «mupa PHK» V.
['un6epra);

YMEHHE  BJIQJETh  OCHOBHBIMH  METOJIaMM  HAy4YHOrO  IO3HAHMS,
UCITIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEIOBAHUAX KUBBIX 0OBEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaOII0JeHUE, SKCIEPUMEHT), CIOCcOO0aMu BBISBIICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHHE BBIICIATh CYIIECTBEHHbIE MPHU3HAKU: BHJIOB, OHOr€OLIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT0 0TOOpA, AJIIONMATPUUYECKOTO U CUMITATPUYECKOTO BUAO0Opa30BaHUS,
BIIMSHUSL ~ JBWXKYIIMX  CHJl  DBOJIIOIMM  HAa  TEHO(POHA  MOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUMN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB U IOTOKA 3HEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABJIMBATh B3aUMOCBA3M MEXIY TMpOIECCAaMU HBOJIIOLUH,
JNBIDKYIIMMHM CHJIaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISATh  OTJIMYUTENbHBIE  MPU3HAKM  JKUBBIX  CHUCTEM,
MIPUCITIOCOOJICHHOCTh BHJIOB K Cpele OoOHWTaHUs, aOMOTHYECKUX M OHMOTHYCCKHX
KOMIIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBSI3€d  OpPraHM3MOB B  COOOILECTBAaX,
AHTPONOTEHHBIX U3BMEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;
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YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJIsl TOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CHUCTEeMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CPeJbl OOUTAHUS, CTUHCTBA
YEeIIOBEYECKHX pac, HEOOXOAMMOCTH COXpaHEHHsI MHOToOOpas3usi BHIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIIECTBOBAHUS MPUPOJIBI M YEIOBEUYECTBA,

YMEHHUE pemaTh OMOJOTUIECKUE 3aa91, BBISIBIISTH TPUYUHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIICTyeMbIMU OHOJIOTHYECKUMH TIPOIECCAaMU | SBICHUSMU, IeTIaTh
BBIBOJIBI M TTPOTHO3BI HA OCHOBAHWH ITOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIMOIHITH JIA0OPATOPHBIE M TPAKTHUECKHE PadOThI, COOIIOAATH
mpaBuia mpu paboTe ¢ ydeOHBIM U Ja00paTOPHEIM 000PYA0BaHUEM;

YMEHHE BBIJIBUTaTh THIIOTE3bI, IPOBEPATh HX OSKCIICPUMCHTAIHLHBIMA
cpencTBamMu, (GOpMYyIUpPYs Ieidb HCCICIOBAHMS, aHAJTU3UPOBATH IOJYYCHHBIC
PE3YIIbTaThI U JCNIaTh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUU W MEIWIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTABIATH  TOJYYCHHBIC  pE3yJbTaThl Ha  yYEHHYECKHX
KOH(DepeHIusX;

yYMEHHUE OlLIEHUBATh THUIOTE3bl M TEOPUU O TIPOUCXOXKICHUH JKU3HU, YEIOBEKA
¥ UYEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0ax MpeAoTBpaIlCHHUs
r100albHBIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayiiedl mpodeccuoHalIbHON
JEATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOIOTIOIB30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTUM, TICUXOJIOTUU, BETEPUHAPHUM, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBINIUICHHOCTH, YTIyOJIATh TIO3HABATEILHBI WHTEpPEC, HaIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOCTHKEHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 0Opa3OBaHUSI.
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4. TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHUe pa3aeioB U TeM nudpoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnuoreka [{OK
! bronorus xax Hayka 1 0 0 https://m.edso0o.ru/7f41c292
bubnuoreka [{OK
2 JKuBble crucTeMbl M UX HU3Y4YECHUE 2 0 0 https://m.edsoo.ru/7f41c292
bubmuoreka [IOK
b 2 1
3 HOTOTHA OTeTiH 0 https://m.edso0o.ru/7f41c292
bubnunoreka LIOK
4 X 1 1 1
FMUHECKAZ Opratusaiiitt et 0 https://m.edso0.ru/7f41¢292
bubmmoteka IIOK
> CTpocHue 1 dyHKuHH KICTKH 8 1 2 https://m.edso0.ru/7f41c292
6 OOMeH BelecTB U MPEeBpaIICHUE YHEPTHUH B 9 0 1 bubmuoreka [IOK
KJIETKE https://m.edso0.ru/7f41c292
Hacnencrennas ungopmanus u bubmuotexa [IOK
7 ) 9 1 1
peanu3anus €€ B KIETKE https://m.edso00.ru/7f41c292
. bubnuoreka [{OK
8 JKHSHCHHBI LK KICTKR 6 L L https://m.edso00.ru/7f41c292
bubnunorexa LIOK
17 1 2
o CTpocHHE i YHKILHH OPraHH3MOB https://m.edso0.ru/7f41c292
10 PasMHOXeHUME U pa3BUTHE OPTraHU3MOB 8 0 2 Bubmmorexa [IOK

https://m.edsoo.ru/7f41c292
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11 I'enernka — HayKa O HAaCJIEICTBEHHOCTHU U 5 1 bubnmnoreka HOK

W3MEHUYHUBOCTH OPTraHU3MOB https://m.edsoo.ru/7f41c292
12 3aKOHOMEPHOCTHU HACJIEACTBEHHOCTH 10 1 5::&?;;?:;;5 8/I§f410292
13 3aKOHOMEPHOCTH H3MEHYUBOCTH 6 1 ];::liH;I;T:;(;? 8};410292
14 I'eneTrka yemoBeka 3 1 ﬁggsfﬁgfggifgﬁmngz
15 Cernekuusi OpraHu3MoB 4 1 Eﬁiﬁ:ﬁgﬁﬁmmz
16 buoTtexHonorus u cHHTeTUYECKask OMOIOTHS 4 0 ﬁg&?ﬁ;ﬁ;ﬁ,g rOu/I§f41c292
17 Peseproe Bpemst 1 0 ﬁffgf/ﬁfé(;fﬁﬁmngz
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11 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHuUe pa3aeioB U TeM uudpoBbIe
Ne ni/m P Konrtpoabnbie IIpakruueckue (uidpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
3apoXkKACHUE U Pa3BUTUE IBOIFOLMOHHBIX bubmmoreka [JOK
1 . 4 0 0
MIPEACTABICHUI B OMOJIOTUH https://m.edso0.ru/7f41c292
N bubnuorexa [{OK
2 Mukpo3Botonus 1 €€ pe3yabTaThl 14 1 2 https://m.edsoo.ru/7f41c292
N bubnuorexa [{OK
3 MakpoaBosronus U e€ pe3yabTaThl 6 1 0 https://m.edsoo.ru/7f41c292
4 [TpoucxoxaeHue u pa3BUTHE KU3HU Ha 15 1 5 bubmmorexa [JOK
3emie https://m.edso0o.ru/7f41c292
bubnunoreka LIOK
IT — 1 1 1
5 POHMCXOXKIEHUE YETOBEKA — AHTPOIIOTEHES 0 https://m.edso0.ru/7f41c292
DKOJIOTUSI — HayKa O B3aWMOOTHOIIECHUSX
6 OpPTraHWU3MOB M HaJIOPTaHU3MEHHBIX CUCTEM 3 0 1 bubmorexa [JOK
p . p . https://m.edsoo0.ru/7f41¢c292
C OKpY’Karolei cpeaou
bubmmoteka IIOK
7 2
OpraiH3Mbl it cpejia oduTatis o 0 https://m.eds00.ru/7f41c292
bubmmoteka IIOK
8 i 9 0 1
JKOINOrH BIL0B H NOMy LKL https://m.eds00.ru/7f41c292
9 DKOJI0THS COOOIIECTB. IKOJIOTHISCKUE 12 0 1 but6mmorexa [IOK
CHUCTEMBI https://m.eds00.ru/7f41c292
10 brocdepa — rimobaibHas SKocCUCTEMA 6 0 0 bubmorexa [TOK

https://m.edsoo.ru/7f41c292
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bubnunoreka LIOK
11 Henoex 1 OKpykaiomas cpeia 6 0 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
12 Pesepsroe spems 8 0 https://m.edsoo.ru/7f41c292
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