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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydueb6HOMY mpeamery "buonorus" (manee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHoBe dDeaeparabHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu rmnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TIOJIOKEHUH (eepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusi» yray6nénnoro ypoBHs uszydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou oOnactu «EcrecTBeHHO-
HayudHble ipeaMeTh». CornacHo nonoxeHussM GI'OC COO npodunpHbie yuyeOHbIE
NpeAMEThl, H3ydyaeMble Ha YriayOJIE€HHOM ypOBHE, SBISIOTCS — CIIOCOOOM
nuddepenupanii  oOy4eHUsT Ha YpOBHE CpeAaHero ooOmero oOpa3oBaHUsS WU
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mMM, cpeHUM MpodheCcCHOHATBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE pEIlIeHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTH HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIULIMHOM, SKOJIOTUEH, TICUXO0JIOTHEN, CHOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy npeamety "buonorus" naét npencraBieHue o 1elu
W 3aJjayax U3ydeHHs ydeOHoro mpeameta «buosorus» Ha yriyOoJI€HHOM YpOBHE,
ompenenser o0s3aTeabHOe (MHBAPUAHTHOE) TMPEIMETHOE COJIepkKaHUEe, €ro
CTPYKTYpUpPOBAaHHME IO pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccawm,
PEKOMEHyeT MOCIeA0BaTeIbHOCTh M3Y4YEHHsS YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX 0COOEHHOCTEN oOyJaromuxcs. B mporpaMmmMe o 6uosioruu peajin3oBaH
MPUHIINAT MPEEMCTBEHHOCTH C U3yUYE€HHEM OMOJIOTHH Ha YPOBHE OCHOBHOTO OOIIErO
oOpa3zoBaHus, Oyaromaps dYemMy [MPOCMATPUBACTCS  HAMPABJICHHOCTh  Ha
MOCJICYIONIEe pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPHEHTHPOBAHHBIX Ha
dbopMUpOBaHUE  E€CTECTBEHHO-HAYYHOI'O  MHUPOBO33PCHHS,  IKOJOTHUUYECKOTO
MBIIIUICHUS, IPEJICTABICHUH O 37J0pOBOM 00pase KHU3HHU, Ha BOCIIUTAaHUE OEPEKHOTO
OTHOIIICHHS K OKpY’Karolleld mMpupoaHoi cpeae. B mporpaMmmMe mo OMOJIOTMU TakXKe
MOKa3aHbl BO3MOXKHOCTH yueOHOro mpeamera «buonorus» B peanuszanuu
tpeboBannii ®I'OC COO K TUTAHHPYEMBIM JHYHOCTHBIM, METANpPEIMETHBIM U
MpEeAMETHBIM pe3yJibTaTaM 00y4eHHs U B pOPMUPOBAHUN OCHOBHBIX BUIOB y4eOHO-
MO3HABATENIbHON JICSITEIbHOCTH OOYYaroIIMXCsl 10 OCBOCHHIO COJIEpPKaHUS
OMOIOTHYECKOTO 00pa30BaHMs HA YPOBHE CPETHETO 00IIero 00pa3oBaHusI.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0Iero oopasoBaHUs
3aBepiaeT OMOIOrHIecKoe 00pa30BaHUE B IIIKOJIE M OPHCHTHUPOBAH HA PACIIMPEHUE
U yriIyOJieHHe 3HaHUI 00y4aromuxcs 0 AUBOM MPUPOJIe, OCHOBAX MOJIEKYIISIPHOU U



KJIETOYHOU OMOJOTHH, YMOPHUOJIOTUN M OMOJIOTUU PA3BUTHA, TEHETUKHU, CENEKIINH,
OMOTEXHOJIOTUH, FBOJIFOLIMOHHOTO YUEHUS U SKOJIOTHH.

N3yuyenune yueOHoro mnpeamera «buonorus» Ha YriayOJI€HHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIMIMUXCA K MOCIHEAYIOIIEMY IOTYyYEHHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3ax M OpraHu3alusxX CPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJOTMYECKUX  3HAHWUW, TMOJYYEHHbIX NPU H3YYEHUH  OOYyYarOIIMMHCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U yriyojieHbl OHOJIOTMYECKHE 3HaHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OaKTepHsX, OpraHuU3ME 4YeJIOBEKa, OOLIMX 3aKOHOMEPHOCTAX KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIAHOTO U MTOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanus OWOJIOTHUYECKUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKK, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammsl 1o ydyeOHOMYy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLMOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHH.
CoryiacHO UM, U3y4YarOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaAKTEPHBIE JIJIS1 JKUBBIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3AIlMH, BOJIOLMH OPraHUYEeCKOro Myupa Ha 3emiie,
COXpaHeHUs1 OMOJIOTMYECKOro pa3HooOpasus miuaHeTsl. Tak, B 10 kinacce uydarorcs
OCHOBBI MOJICKYJIIPHOW M KJICTOYHOM OHOJIOTHH, AMOPHOJIOTHHM U OHOJIOTHH
pa3BUTHUS, TEHETUKH U CEJIEKIMH, OMOTEXHOJOTUHM U CHUHTETUYECKOW OMOJIoru,
aKTyaJU3UPYIOTCsS 3HaHMSI OOydYarolIMXCsl MO OOTaHUKE, 300JI0TMH, aHAaTOMUH,
¢dbusunonoruu yenoeka. B 11 kiacce u3yqaroTcsi IBOJIIOIIMOHHOE YYEHUE, OCHOBBI
9KOJIOTUH U YueHUe 0 buocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH  00€CIEUUTh  OCBOCHUE
00y4aroIUMHUCS OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIE€H, IPUHIUIIOB U MPaBUJI,
JIe)KAIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHbBI MUPA, 3HAHUM O
CTPOEHUHU, MHOT000pa3MM M OCOOCHHOCTSX KJIETKHU, OpraHu3Ma, IOMYJISIuH,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKuX 3HaHWM. J{is
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydaromuxcs K OHOJIOTHH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOr0 MaTepualia B COJEPKAaHUU MPOrpPAMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBIICHUSI U Pa3BUTHS
TOM WJIK MHOM 00J1aCTH OUOJIOTHH, BKJIAIOM OT€UECTBEHHBIX U 3apyOeKHBIX yUEHBIX
B pPEILIEHUE BAXKHEUITNX OMOJIOTHYECKUX M SKOJOTHUYECKUX PoOIeM.

Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOnéHHOM ypOBHE —
OBJIaJIcHWE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN



OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra © TNPHUOOPETCHHE YMCHHM
WCITOJIB30BaTh OTH 3HaHUS B (JOPMHUPOBAHUM MHTEpPEca K OmpenenEéHHoN o0macTu
npo(hecCHOHANBFHOM JAESITENbHOCTH, CBSI3aHHOW C OWOJIOTHEH, WM K BBIOODPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYEeCKOTr0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yrayOon€HHOM ypoBHE 00€CTIeUunBACTCS PEIICHUEM CIICIYIONTUX 3a0a4:

OCBOCHHE OOYJAIOITUMUCS CUCTEMBI OMOJIOTMUECKUX 3HAHWUNA: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUH, MHOTo0oOpa3uM U OCOOCHHOCTSX OHUOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJIALHNS, BUA, OMOT€OLEeH03, OMoc(epa); 0 BEIAAIOIINXCS OTKPBITHSIX
Y COBPEMCHHBIX MCCIICIOBAHUSX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YaloIIMXCA C METOJaMH IO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATENIbCKUMU  METOJJaMU  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTHH, SMOPUOJIOTUHN U OMOJIOTUH PA3BUTHS, TCHETUKH U CEJICKIINH,
OMOTEXHOJIOTMHM W CHHTETHMYECKOM OHOJIOTHM, TaJICOHTOJIOTHH, OKOJIOTHH);
METOJJaMU CaMOCTOSITEILHOTO TMPOBEICHUS OHOJIOTMYECKUX HCCICIOBAaHUN B
naboparopud W B mOpupoae (HaOMIOJAeHHME, W3MEpPEHHE, OSKCIICPHUMEHT,
MOJICIUPOBAHUE);

OBJIaJICHWE OOYYArONIUMHUCS yMCHHUSAMHU: CaMOCTOSTEIbHO  HaXOIWTh,
aHaJTM3UPOBAaTh M HCMOJb30BaTh OMOJIOTHYECKYIO HH(GOPMAIIMIO; TO0JI30BaThCS
OMOJIOTUYECKOH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-DKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npo0jeMaMu 4YeIOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOIIICHUIO K OKpYXKalIlel NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COONIOJATH  MEPHI
npodrtakTHKA WHGEKITMOHHBIX 3a00J€BaHNl, TpaBUIa TTOBEACHUS B MPUPOJIC U
oOecrieueHus 6€30MacHOCTH COOCTBEHHON KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallWsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa, XapaKTepu30BaTh
COBPEMCHHBIC HAyYHBIC OTKPBITHS B 00JIACTH OHOJIOTHH;

pPa3BUTHE Y 00YUAIOIINXCS HHTEIICKTYAIbHBIX K TBOPUYECKUX CIIOCOOHOCTEH B
MpoIlecCe 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSIMH W COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMBIMU €I TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTHYECKOTO UCCIICIOBAHUS, TTPOBEACHHS SKCIICPUMECHTAIBHBIX HCCIICIOBaHUH,
peleHus: OMOJIOTMYECKUX 3ajJlay, MOJAEIHUPOBAHUS OUOJIOTHYECKUX OOBEKTOB H
MPOIIECCOB;

BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IIEJIOM M K OTJICTBHBIM €€ 00bEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,



T€HETHYECKON TPaMOTHOCTH, OOIIEH KyJIbTYphl IOBEICHHS B PUPO/IC; MHTETPAITUN
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHrue  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PaIlMOHAIHLHOM
PUPOAOTIOIL30BaHUH (COOIOICHHE TIPABIII IOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouochepsl), COXpaHEHHUHM COOCTBEHHOTO 3/I0POBbSI U  3J10POBbS
OKpyXXalmux Jrojned  (cobmomeHuss Mep mnpodunakTuku — 3a00JIeBaHUH,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACSITETLHOCTH B UYPE3BBIYAMHBIX CHUTYaIUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUNM U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO37aHMEe  YCIOBUH  JUIsl  OCO3HAHHOTO  BBIOOpa  OOYYaIOIIUMHUCS
VHIMBUTyaJIbHOU oOpazoBaTeIbLHON TPACKTOPUH, CIIOCOOCTBYIOIIEH
NocJIeyoneMy Tpo(ecCHOHaTbHOMY CaMOOIPEACIECHUIO, B COOTBETCTBUHU C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSIMU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YEeHHE OUOJIOTMU Ha YIITyOJICHHOM
YPOBHE CpeIaHero o01mero oopasoanus, cocrtarmsieT 204 gaca: B 10 xiacce — 102
yaca (3 gaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISIETCSL ¢ YYETOM CHEIU(pUKU €ro COJep KaHWs U HaNpaBIEHHOCTH Ha
MPOJOJDKEHNE  OMOJOTHYECKOro  00pa3oBaHHMs B OpraHU3aIUsAX  CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YpPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OpPATOPHBIX M TpakTU4Yeckux padot. Taxxke ydactue
OOy4YaroIIMXCs B BBIMOJIHEHUH MPOEKTHBIX U YYEOHO-MCCIIEI0BATENHCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEAENACTCS yUUTEIeM Ha OCHOBE UMEIOIITNXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHH.



COJEPXKXAHUE OBYUYEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyjaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OnoJIorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykM M U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAIHBIE M TMOUCKOBBIE HAyYHBIE HCCIECIOBAaHUS B
OHMOJIOTHH.

3HadeHure OMoJOorur B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIAULIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
l'apseit, I'. Mennens, B. U. Bepuanckuii, WM. I1. 11aBnos, 1. . Meunukos, H. N.
Bagunos, H. B. Tumodees-Pecosckuii, JIxx. Yorcon, ®@. Kpuk, /I. K. bensies.

Tabmuubl U cxembl: «CBSI3b OMOJIOTUM C APYTUMHU Haykamuy, «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YY€HHUE

JKuBble cuUCTEMBI Kak MpeaMerT u3ydeHus Ouonoruu. CBOMCTBA >KHMBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CIOXHOCTh M YIOPSIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPTraHU3aLusl,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIHMOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(buoreonenotTuyeckuit), OuochepHsniil. Ilporecchl, TpPoOUCXOIANIME B IKUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKWM3HB Kak (opMa CyIIecTBOBAHUS
Marepuu. Hayku, n3ydaromme x’uBble CUCTEMBbI HA PA3HBIX YPOBHSIX OPTraHU3ALUU.

N3yueHne >XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATH3aIM, MeTaaHanu3. [lonaTue o 3aBUCUMON U
He3aBuCHUMOM TniepeMeHHOU. [IlnaHumpoBanue skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas runoresa. Ilonarue BbIOOpKH U €€ TOCTOBEPHOCTH.
Pa3Opoc B Oumonormyeckux mAaHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3ynbraroB. [IpUunMHBI UCKaXEHUsA PE3yJbTAaTOB JKcnepuMmeHTa. [loHsAtue
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmuet u cxembl: «OCHOBHBIE TPU3HAKH >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU MTPUPOJIBI».

O6opynoBanue: 1a0opatopHoe 00OPYIOBAHUE JIJIsi TPOBEACHUS HAOIIOICHU,
WU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IUYHBIX METONOB MpPH
W3YUYEHHH KUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pa3BUTUA METOJO0B MUKPOCKOIIUI.

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

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OMOIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHOe IEeHTPUGYTUPOBAHUE,
[T11P)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEISA, PEareHTa, y4aCTUe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOperyIsiuruu. MuHepanbHbIe BEIIeCTBA KJIETKU, UX Ouojoruueckas posb. Posb
KaTUOHOB M aHUOHOB B KIIETKE.

Opranuyeckne BelleCTBA KIETKA. buoNornyeckue mnoiauMmepsl. berku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi Moinekynbl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAs CBsI3b. BTopuuHas, TpeTHuHas, YeTBEPTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccupukamus Oenkos.
buonorunueckue GpyHkunu 6enkoB. [Ipuonsi.



VYrneroasl. MoHOCaxapuabl, 1UCaXapu/ibl, OJIMTOCaXapyabl U MOJUCAXAPUIBI.
OOmuit  mnaH cTpoeHus ©  (UBHKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUI0B.
Tpurnuuepunbl, QGocPoaunuasl, BOCKH, CTepouabl. buonorudeckue ¢GyHKIUAU
aunuoB. OO1e cBOWCTBAa OMOJIOTHYECKIX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapHoct. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinas cnimpans. MecroHaxoxaeHue u ouonorndeckue gpynknum JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCUNKU, UX (DYHKIIH B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexsenuponanue JJHK. Memoosi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTypbl OuOMONekyl. Mooeruposanue
CcmpyKmypbol U QYHKYull OUOMONEKYN U Ux Komniekcos. Komnvromephultl ouzatin u
opeaHudecKull cunmes 6UOMONIEKY] U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

[Toptpersr: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, O©.
Conrep, C. [Ipy3unep.

Jnarpammel: «PacnpeneneHne XuMAYECKUX JIEMEHTOB B HEXKUBOU ITPUPOIELY,
«PacripeienieHrne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJICH.

Tabnuuel u cxembl: «lleproguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTtpoeHue MoOJeKysbl BOJbl», «BelectBa B coctaBe opraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYyNbD», «CTpoeHHE MOJIEKYI
yrieBooBy», «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBI»,
«Ctpoenne Mosnekysibl ATOy.

OO6opynoBaHue: XUMUYECKasl IOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C MOMOIIbIO Ka4eCTBEHHBIX
peaKIuii».

JlaGopaTopHnasi padora «VccinenoBanue HyKJIEMHOBBIX KUCIIOT, BbIICIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tumnbel KIETOK: 3yKapuoTHueckas U Tmpokapuotuyeckas. CTpyKTypHO-
(GyHKIIMOHATIBHBIE 00Pa30BAHMSI KIIETKH.



CtpoeHue npokapuoTUIeCcKoil kieTku. Kilerounasi cteHka OakTepuil U apxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U GyHKIHOHUPOBAHHUE SyKAPUOTHUECKOM KieTkH. [TnazmMaruueckas
MeMOpana (tuiazmanemma). CTpykTypa mia3MaTHdeckoil MeMOpaHbl. TpaHcmopt
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: maccuBHbIN (Audy3us, ooneraéHnas
mud¢ys3us), aKTUBHBINA (NMEPBUYHBIM W BTOPUYHBIM aKTUBHBIA TPAHCIOPT).
[Tonynponuiiaemocts MeMOpanbl. PaboTa HaTpuii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOIMTO3, (arouutos3. Jk301uTo3. Kinertounas crenka. CTpykrypa U (QyHKIUU
KJIETOYHOW CTEHKHU pacTeHUM, rpu0oB.

Hutomna3ma. [{uto3one. Llutockener. [IBrmxenne nuroriazMbl. OpraHouasl
KJeTkd. OTHOMEMOpaHHbIE OPraHOMIbI KIETKHU: dHAoIIa3Marnueckas cetb (D11C),
anmapaT [olbpkM, JM30COMBI, HUX CTpoeHHMEe U (QyHKUMH. B3aumocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuil (arpanyssipHbIN ) SHAOIIA3MATHYECKUI PETHKYIIYM.
CekperopHas (yHkuus annapara ['onbixu. Moougukayus benxkos 6 annapame
Tonvoorcu. Copmupoexa 6enxkos 6 annapame I oavoocu. TpaHCTIOPT BEIIECTB B
KjeTke. Bakyonu pactutenbHbIX KieToK. Knerounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMIbl  KJIETKM:  MHUTOXOHJPHUH,  IJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuu u niacmud. Cumouozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue v (QyHKIIMM MHUTOXOHIpuM u mactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE MIIACTUABI OTOCUHTE3UPYIOIIUX 3YKAPUOT. XIIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanubie opranouabl kieTku CTpoeHue U (PyHKIUHM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomesrcymounvle Gunamenmeo.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. KieTouynsrit
ueHtp. CrpoeHre UM JBUKEHUE SKICYTUKOB W pecHHYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MuKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuun. SnepHpiii O0enkoBbIH MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM siipe. Idyxpomamun u cemepoxpomamui. benku
XpOMaTHUHA — THUCTOHBIL. Jlunamuka s0epHol 00010YKU 6 Mmumose. AHoepHviii
Mpaucnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCcTpauu



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

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KIeTKm», «CTpoeHme
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHe MPOKAPUOTUYECKOMN KIETKI.

O6opynoBaHuEe: CBETOBOM MHKPOCKON, MHKPOIpENapaThl PpPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpPTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTopnasi padora «lccnegoBaHue IJ1a3MoONIM3a W JAEIUIa3MoJid3a B
PACTUTENbHBIX KJIETKaX».

IIpakTuyeckasi padora «/3yueHne IBUKEHHS UTOILIA3MbI B PACTUTEIIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUJIISALINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN W reTepoTpodHbIi. YyacThe KUCIOpOoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpanieHne AT B
oOMeHHBIX Tporeccax. DepMEeHTATUBHBIN XapakTep pPeakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSI.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHUYECKUX KaTaiu3aTopoB. bemku-
aKTUBATOPbl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KIEeTKe. DOTOCHHTES.
AHOKcucenHbIll U OKCcuceHHblll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B mpouecce
dborocunTeza. CBeroBas u TeMHOBas gasbl. Pomoovixanue, Cs., Cs. u CAM-munwvi
gdomocunmesa. IlpogykTuBHOCTH (poTOCUHTE3a. BiusHue pa3audHbx PakTopoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaYCHHE (DOTOCHUHTE3A.

XEMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUUUPYIOIIHE OaKTepuu, >Kene300aKkTepuu, cepoOaKTepuH, BOAOPOIHBIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
UCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHBIE MHUKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpraHU3MBI. Oransl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHbBIN dTaN. [ TMKOINM3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
mporiieccax omosorndeckoro okucienus. [{uknmnueckue peakmuu. OKUCIUTETEHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduernma npomonos. Cunmes ATD:



paboma npomonnout ATD-cunmaszwi. llpenmymiecTBa a’3poOHOTO MyTH OOMEHa
BEIIECTB Mepe aHadpoOHbIM. D(P(HEKTUBHOCTH YIHEPTETUYECKOTO OOMEHA.

JleMoHCTpanun

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

Tabmuibl u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 0O0Men», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKOI, O00OpYAOBaHHE IJII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlabopaTtopHnasi padora «/3yyeHue KaTaIMTUYECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuUMepe aMuIa3bl WK KaTaaasbl)y.

JlaGopaTtopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTopHasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciencrBennasi uHgopmanus 4 peajin3anus eé B KIeTKe

Peakuun mMarpuyHoro cuHre3a. [IpuHIKN KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW mHGopManun. [ eHeTnuecKui
KOI, €ro cBoucrTBa. TpaHckpunuus — wmatpuunbelii cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUMNAPAIICTLHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxou kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKuCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApHUOT. Peryinsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. I'mmores3a
ornepoHa (®. XKako0, XK. Mano). Monexynapuvie mexanusmvl IKCHpeccul 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomoul 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekeTouHble (hOPMBI KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHblU YUK
JHK-cooepocawux supycos, PHK-cooepocawux eupycos, 6axkmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHble 3a0051eBaHus YeI0BeKa, )KUBOTHBIX, pactenuii. CITN ], COVID-19,
COI[MAJIbHBIE U MEIUIIUHCKUE MPOOJIEMBI.

Buoungpopmamuxa: unmeepayus u amaiuz oonvuiux maccugos («bigdatay)
CMpYKmMypHuIX Ouoiocudeckux oannwix. Hanomexnonocuu 6 ouonozuu u meouyune.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

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

Tabmuubr u cxembl: «brocunTtes O6enkay, «I'eHeTHdeckuit Kom», «BUpPyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. Wutepdaza u Mutos.
Oco0OeHHOCTH TpolieccoB, MpoTekaliux B uHTepdasze. [loAroroBka KIETKH K
nenenuto.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETUYECKUH (MPEMUTOTUUYECKUI) TIEPUOIbI UHTEP(DA3HI.

Martpuunbiii cunares JAHK — permmkanuma. [Ipuanuner permkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeoMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIl. JIUTJIOWJHBIA W
rariouaHbeli  HaObOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne kieTku — Muto3. CTaiuu MUATO3a U TPOUCXOASAIINE B HUX MPOLIECCHI.
Tunsl MmuTo3a. KaprokrHe3 U HIUTOKUHE3. bHOJIOrnyeckoe 3HaueHne MUTO3a.

Perynsinus MUTOTHYECKOrO IUKIA KJIETKHU. [IporpamMmmupyemasi KieTouyHas
rudesb — arnomnTo3.

Kinerounoe snpo, XpoMocombl, (yHKIIMOHANIbHAs T€HOMUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lL{ugposas
KiemKkay» — ououngopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIeMKU.

JemoHcTpanuu

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszy, «CtpoeHue
xpomocomy, «Pemmkamusa JHK».

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOPEILIKA JTyKa».

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax.

JlaGopaTopHnasi pab6ora «HaGmroieHrie MUTO3a B KJIETKAX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. CTpoenue u GyHKINH OPraHU3MOB

buonoruueckoe pazHooOpasue OpPraHU3MOB. OIHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OEHHOCTH CTPOSHUS U JKU3HEACATETHHOCTA OTHOKJICTOYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKIETOUYHBIC TPHOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTUE
poTucThl. KoNOHMaIbHBIE OPraHU3MBL.



B3anMoCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl H
cucTeMbl opranoB. Opranusm kak eiuHoe nesnoe. ['omeocras.

Tkanu pacteHuid. TUIIBI paCTUTENIBHBIX TKAHEW: 00pa3oBaTeIbHAasl, TOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpOEHMs, (PyHKUUN U
PacCIIOIOKEHUA TKAaHEH B OPraHaX pPacTCHUM.

TkaHu JKMBOTHBIX M YEJIOBEKA. THIBI KUBOTHBIX TKAaHEW: DIIUTEIMAIIbHAA,
COCMHUTENbHAs, MblleyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacteHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIIMKA OPTaHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX WU
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbIl 1 BHyTpeHHUM cKesleT. CTpOEHUE U THTIBI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEO0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PacTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue oprauu3mos. Iloronenre Boapl, yriaeKucioro raza i MUHEpaIbHbIX
BelleCTB  pacTeHusasmu.  [Iutanme  KuBOTHBIX.  BHyrpumosoctHoe u
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne NMO3BOHOYHBIX XUBOTHBIX. OTHENbBI
MUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kene3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuil. Jprxanue >kuBoTHbIX. duddysus
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxxHoe apixanue. JlpxarenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX IO3BOHOYHBIX JKUBOTHBIX.
JlpixarenbHas cucTEMa dYelnoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL U
MiIeKonUTaomuX. Perymsus npixanus. JlprxareabHble 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U uenioBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpamieHus. OBOJIOLHMOHHBIE
YCIIO’KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Brinenenue y oprann3mos. Beigenenue y pacreHuil. BeizesieHue y )KkMBOTHBIX.
CokpatutenbHble Bakyodau. Oprasbel BbiaelieHud. PuiabTpauus, CEKpeuus u
oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl PaOOTHl OpraHoB BbiAeneHUs. CBS3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIIACIMTENBHOM CHUCTEMaMu. Beiaenenue y



MO3BOHOYHBIX >KUBOTHBIX M YenoBeka. [louku. Ctpoenue u QpyHKIHOHHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3moB. CHOpbI
OaKTepuil U UCTHI MPOCTEHIIMX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NacCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3amMra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NIPOW3BOJHBIE.
3amuTa opranu3Ma ot Oone3Hed. IMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crierudUIecKuii
UMMyHUTET. Teopust KIOHaNIbHO-celeKTuBHOro ummyHutera (I1. Dpnux, ©. M.
beprer, C. Tonerasa). BocrianmurenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JIE€BaHUM.

PazgpaxxumocTte u  perymsanus |y OpramusmoB. Pazgpaxumocts y
OJTHOKJIETOYHBIX OpPraHn3MoB. TakcuChl. Pa3ipaxuMoCTh U perysisiuus y pacCTeHUM.
PocToBbI€ BelllecTBa U X 3HAYEHUE.

HepBHasg cucrema u pedrekTopHass peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOIMOLHOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IMO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pednexropHas nyra. bezycioBHbIe U ycIOBHBIE pe(IIeKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAs CHUCTEMa UBOTHBIX W YEJIOBEKa.
JKenes3pl SJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleicTBHE TOPMOHOB. B3auMocCBsI3b
HEPBHOU M SHIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOYHBIE
Bojopocim», «bakrepumn», «lIpocrenmme», «Oprasbl LBETKOBBIX PACTEHUI,
«CucrtemMbl  OpPraHoB TMO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHHe
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue crelis,
«CTpoeHue JNHCTOBOM IMIACTUHKW», «TKaHM KUBOTHBIX», «CKENET 4YeIOBEeKay,
«IInmeBapurenpHas cucrema», «KpoBeHocHass cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucreMay,
«BpraenurenbHas cucteMa», «IOHIOKpUHHAs cuctemay, «CTpOEHUE MBIIILBDY,
«mmynurer»,  «Kuiieuynomonoctuele», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«Ctpoenue minaHapum», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctema peio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTIUTaOmuX», «HepBHas cucrema yenoBekay, «Pedriexcy.

OOopynioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKJIETOYHBIX
OpraHMW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUJIEKIIMU



HACEKOMBIX, UIJIOKOXXHUX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHHMI pa3HbBIX OTHAEJIOB, BIAXHbIE MpenapaThl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJIOBEKa,
o0opyZ0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaiia U OeJIKOB o AelcTBreM (hepMEHTOB, 000pyAOBaHUE AJIs
JIEMOHCTPAILIUK OMBITOB MO U3MEPEHUIO KU3HEHHOU €MKOCTH JIETKHUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEe paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHEe KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOI'O PACTCHUS».

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOKEHHS OpPraHu3MoOB: Oecronoe (BKIJIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUSA: IOYKOBAHUE,  CIOPYJISIUS,
dbparmeHTanus, KIOHHPOBaHUE.

[TonoBoe pasmuoxkeHue. [lonoBble kieTku, win rametsl. Meno3. Craauun
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. buonorndecknii cMbICIT
M€i03a M TIOJOBOro Ipouecca. Meilo3 W €ro Mecrto B KU3HCHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [10JI0BBIE Kee3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KieTOK. CriepMmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUTIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HAayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguum >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepmuHuposannoe Opodnenue. bnacmyna, munoi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJIEKOMMTAIONIMX. 3apOJABIIICBBIC JIMCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW W3 3apO/JIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTel pa3BUBAIOUIETOCS 3apojbliia (dMOpHUOHATIbHAS WHAYKIUA).
3akyagka IUIaHA CTPOCHUSI JKMBOTHOIO KaK PE3ylbTaT HEpPapXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BriusHue Ha 5MOpPHOHAIBHOE Pa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYXkKAIOIICH CPE/Ibl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHBI Tiepuoa. IlpsMoe wu
HenmpsiMoe pasBuTHe. PaszButue ¢ meramMopdo3oM |y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaYe€HHE NPSIMOTO U HEMNPSIMOTO
pPa3BUTHUS, UX PACHpPOCTpaHEHUE B Mpupoje. Tumbsl pocta >KUBOTHBIX. DakTOpbI
peryJsiiuy pocTa >KMBOTHBIX U 4esioBeka. CTaguu nmocTaMOpUOHATBHOTO Pa3BUTHS



y )KMBOTHBIX U 4esioBeka. [leprnopl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
’KU3HEHHOM IMKJIe pacTeHui. OOpa3zoBaHue Cop B Mpoiiecce Mero3a. ['aMmerorenes
y pactenuil. OII0I0TBOPEHUE U PA3BUTHE PACTUTENBHBIX OpraHu3MoOB. [[BoliHOE
OIUTOIOTBOPEHHME Y IIBETKOBBIX pacTeHnid. OOpa3oBaHUE U pa3BUTHE CEMEHU.

MexaHu3Mbl peryJsaluyd OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHCTpaIMuK

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecmonoro
pa3sMHOXKEHUD», «Pa3MHOXKEHHE XJIaMHUIAOMOHAAb», «Pa3zMHOXkEHHE 3BIIIEHBD»,
«Pa3MHO)eHue TuApbD, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButue wManckoro xyka», «Pa3Butue capa”Humn,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX PACTEHUIY,
«CTpoeHne ceMsaH OJHOJOJNBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM KanmycCTbl», «  KU3HEHHBIN [TUKI MXa», «  KM3HEHHBIA LIUKII MTATOPOTHUKAY,
«KV3HEHHBIN LUK COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpPOIpEnaparhl SUIEKICTOK MU
CIIEpMAaTO30U1I0B, MOJENb «L MK pa3BUTHS JISATYIIKW.

JlaGoparopHasi padora «/3ydeHue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOITpEenapaTax».

IIpakTnueckass padora «BbIsBIECHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PA3MHOXKECHHUS BBICIINX
pacTeHUu».

Tema 11. I'eHeTuka — Hayka 0 HacCJeJACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

HcTopust cTaHOBIEHUS M PA3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. e ®pusa, T. Moprana. Posib 0T€4E€CTBEHHBIX Y4YEHBIX B Pa3BUTUU I'€HETUKHU.
Pa6otsr H. K. KonsiioBa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®mmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUS U1 CUMBOJIbL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIC TEHbI, AJbTCPHATUBHBIE MPU3HAKU, JOMUHAHTHBIA U PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAS JIMHUSL, THOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOJbl ~ TEHETUKH: THOPUIOJOTUYECKHMA,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKHM.

JleMoHCTpanun



[loptpersr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benosepckuii, I'. J[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmunp! u cxeMbl: «MeTo1bl TeHETUKIY, «CXEMBI CKPELLIUBAHUS.

JlaGopaTtopnas padora «/lpo3oduna kKak OOBEKT T'€HETUYECKHUX

HUCCICIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbili 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi rTuOpUI0B MepBoro nokojeHus. [IpaBuno noMmunupoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTOosIOrMyeckre OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YMCTOTHI raMeT.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIM XapaKTep HACIICIOBAaHMS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JurubpuaHoe ckpemrBanue. TpeTuit 3akoH MeHiens — 3aKOH He3aBUCUMOTO
HaCJEeI0BaHUS TPU3HAKOB. LlUTOIOrNYecKre OCHOBBI AUTUOPUIHOTO CKPEIUBAHUS.

CuemnieHHoe HacienoBanue npuszHakoB. Padotel T. Moprana. CuemiieHHoe
HACJICJOBAHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMHA. XPOMOCOMHAas
TE€OpHUsI HACIEICTBEHHOCTH.

['eHeTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEIEHUS Mojia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTepOraMeTHbIA TOoJI. | eHeThueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue mpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

I'eHoTun kak uenoctHas cucrema. [imenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuienu3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
Kommniementaprnocts. Onuctas. [Tonumepus.

['eHEeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3UOJIOTHYECKUX  TPOIIECCOB, TOBEACHUS W  KOTHUTHUBHBIX  (YyHKIIHI.
['eHeTrueckre MeXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHYecKkne acheKThl KOHTPOJIS H
W3MEHEHUs HACJIEACTBEHHOU HH(OPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menpaens», «Tpetuit 3axoH
MeHnnens», «AHanmu3upymoouiee ckpemuBanue», «HemomHoe TOMUHHpPOBAHUEY,
«CuersieHHOe Hacle/l0BaHWe MPU3HAKOB Y Jpo30duibl», «l'eHeThka mosay,
«Kapuotun denoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIMU 3aKOHOB €IMHOOOpasws
THOPUIOB TIEPBOTO TIOKOJCHUS W PACHICTUICHUS TMPU3HAKOB, MOJEIb IS
JEMOHCTpAallUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS



JIEMOHCTpAllUM CILEIJICHHOTO HACIEIOBAaHUs IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnyeckas padora «l3ydyeHue pe3yabTaTOB MOHOTMOPHUIHOTO
CKpEIIMBaHUA Y IPO30DUITBD».

IIpakTuueckass paGora  «M3ydyeHue  pe3ylbTaToB  JUTHOPUIHOTO
CKPEIIMBAHUSA Y TPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (HopMUpoOBaHUM (DEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KaueCcTBEHHbIE W KOJIMYECTBEHHBIE NMPU3HAKUA. Buabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

Mopaudukanuonnass U3MeHYMBOCTh. Ponb  cpeast B (oOpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyioHHbIN
psan u BapuarnmonHas kpuBasi (B. Horanncen). CoiicTBa Moau(PHUKAIIMOHHON
V3MEHUYUBOCTH.

['eHoTMIIMYECKAsE N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAs.

KomOunaTuBHass M3MEHYMBOCTHb. Meio3 M MOJIOBOM TMPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHYUBOCTH B CO3JaHUH
TeHETHYECKOT0 pa3HOOOpa3usl B Mpejiesiax OJJTHOTO BUA.

MyTanmonHas M3MEHYMBOCTh. BuUIbI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MYyTallMud. SnepHble W
HUTOIIa3MaTuYeckre MyTtanuu. CoMaTUYeCKUEe W MOJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOTO IIpollecca. 3aKOH TOMOJIOTUYECKUX PSII0B B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHesnepHass U3MEHUMBOCTH U
HACJICICTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, pOIb INUSCHEMUYECKUX (HaKmopos 8
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKO8 ) OP2AHUZMOS.

JdemoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuel u  cxembl: «Buasl  usmeHumBOCTHY», «MoaudukaoHHas
U3MCHYHUBOCTHY, «KomOnHaTtnBHas U3MEHYMBOCTBY, «Meios,
«OmnongoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeI0BEeKay», « Bumbl myTammiiy.

OO6opyioBaHue: XMBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHYUBOCTH.

JlabopaTtopHas padora «HccnenoBanne 3aKOHOMEpPHOCTEN
MOAU(UKAIMMOHHON M3MEHUYMBOCTU. [locTpoeHue BapualMOHHOTO psga U
BAPHUALIMOHHOW KPUBOY.



IIpakTuyeckass padora «Mytamuu y Apo3oduiasl  (HA  TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotun uvenoBeka. MexayHapogHas mporpamMma HCCIEAOBaHUSA T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MTOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[111P-ananu3a. HaciaeacTBeHHbIe 3a00JIeBaHUs YesioBeKa. [ eHHbIE 1 XPOMOCOMHBIC
Oone3HM 4YelnoBeKa. boJIe3HM C HACIEACTBEHHON MpPepacioyioKEeHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHUYECKHUX
3a00JieBaHUI 4YelloBeKa. MeauKOo-reHeTUueCkoe KOHCYJIbTUpoBaHue. CTBOJIOBBIC
KJIETKU. [loHATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
($bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKaroleh cpeabl. ['eneTnueckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTuyeckas padora «CocTaBleHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cesrekuusi OpraHu3MoB

JomecTukanus u cenekuust. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o lleHTpax NpOUCXOXKIEHUS U MHOTr0OOpasus KyJIbTYPHBIX
pacteHuid. Ponb cenekunu B CO3JaHNU COPTOB PACTEHUN U TTOPOJI ) KUBOTHBIX. COPT,
opoja, mTaMM. 3aKOH TOMOJIOTUYECKUX PSIJIOB B HACIEICTBEHHON M3MEHUYMBOCTH
H. 1. BaBumnosa, ero 3HaueHue JJIs CEISKITMOHHOMN pabOTHI.

Metonpl cenekunOHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM U
VHIUBUIYaJIbHBIN. Oransl KOMOWHAIIMOHHOU CCJICKIINH. HcnwiTanue
MPOU3BOJUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHNY C TOMOIILIO OIICHKU
(dbeHoTuna NOTOMCTBA U OTOOP MO TEeHOTHUITY ¢ moMonIsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJI  CEJEKIMOHHOM  paboThl.
PanmnanoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTYPHBIX
dbopm opranusMoB. Mcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHHUS U METOJIOB
pekoMmOuHanTHBIX JIHK 17151 mosydeHnust iCXoAHOTo MaTepurana ajisi CeJIeKIUU.

[Tomyuyenue MTOJIUTLIIOUIOB. BryTtpusnnoBas THOpUIN3AIINS.
brmuskopoAcTBEHHOE — CKpemmBaHWe, wWid  WHOpuauHr.  HepoacTBenHoe
CKpelnMBaHue, Wid ayTOpuaAuHT. ['erepo3uc w ero mpuumHbL. Vcmonab3oBaHue
rerepo3uca B cenekuuu. Otmanénnas ruGpuauzauud. [Ipeogonenue Oecruioaus



MEKBUJAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUM U KUBOTHBIX. «3enéHas
DeBONIOYUAY.

CoxpaHeHre U U3y4eHUE T€HETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JUKUX POJUYEH JIJISl CO3/IaHUs HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u YnpagieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yeaax VIAVYUleHUs
Cyuecmeyowux U co30aHusi HO8bIX NOPOO, JNUHUU U KPOCCO8, 6 MOM HYUCIe C
NPUMEHEHUEeM COBPEMEHHBIX MEMO008 HAYUHbIX UCCIe008aHU, NepedosblX Uoeli U
NepCneKmuBHbIX MexXHOI02UL.

JlemoHcTpanuu

[loptpersr: H. W. Basumos, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuibl U cxembl: «L{eHTpBI IPOUCXOXKIEHUS U MHOTOOOPa3Us KyJIbTYPHBIX
pacTenuin», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHON HU3MEHUYHBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTubpuauzanus», «MyTtaresesy.

JlabopaTopHast padora «/3yueHne coOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAITHUX YKUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUII».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMM PACTEHUU U
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIMIO, MJIEMEHHYIO bepmy,
COPTOHUCTIBITATENLHBIM YyYaCTOK, B TEIIMYHOE XO34WCTBO, B JIaOOPATOPHIO
arpOyYHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoI0rMs U CHHTETHYECKAS OMOJIOTUS

OOBEKTHI, HCMHOJIb3yeMble B OWOTEXHOJIOTHMU, — KJIETOYHBbIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaaurmonHas
OMOTEXHOJIOTHSI:  XJICOOMEeUeHHUEe, TMONYyYeHUE KHCJIOMOJIOYHBIX IPOIYKTOB,
BUHOJieMEe. Mukpoouosornueckuii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUYECKHUX
texHosorui. [IpousBoacTBO O€jika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJIOTUM M MHCTPYMEHTOB LIEJICHAIIPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IIEJIbI0 MOJYYCHHUSI OPTaHU3MOB U UX KOMITOHEHTOB,
coJiepKaIluX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETHYECKHUE Y TH.

Knerounas mHxeHepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTEHUN U
KUBOTHBIX. Kpuobanku. Comarudeckass TruOpuUAM3alMS W COMAaTHYECKUN
smOpuorene3. lcnonab30BaHWE TaruIOWJOB B CEJIEKUUU pacTeHui. [lonyyenue
MOHOKNIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHATbHBIX U NOAUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHUE. PeKOHCTpyKIus
SAUIEKJIETOK U KJIIOHUPOBAHUE XUBOTHBIX. METOJl TpaHCIUIAaHTALUU SJIEpP KIIETOK.



Texnonozuu 0300po6nenus, KyabmueUupo8aHus u MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha W
koHcTpyupoBanue pekomouHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JloCcTux’eHuns U epCIEeKTUBBI XPOMOCOMHOM Y TEHHOW MHKEHEPUH. DKOJIOTHYECKHE
Y 3TUYECKHUE NPOOJIEMbl TEHHOW NHKEHEPUU.

Menununckue OuorexHonoruu. [loctrenomuas mudposas meaumuna. [TLP-
JMAarHocThKa. MeTaOoJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHaiu3 MpoTeoMa
YeJOBEKAa ISl OLIEHKH COCTOSIHUS €ro 340pOBbs. M CNONb30BaHHWE CTBOJOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHMM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOTro OmonmpuHTUHTra U ckaddonaunra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHune BEKTOPHBIX BaKLIMH C LEJNbI0 00ecredeHus KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJSPHBIX MEXaHH3MOB
¢bynkunonupoBanuss PHK-conepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmunp! 1 cxemsl: «Vcnoap30BaHNE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
POU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHast UHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloydyeHre MOJOYHOKHUCIBIX TPOTYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIAs MPOU3BOJAUTENIbHAA CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIONMUOHHBIX INpeACTABJICHUNA B
ouoJiorumn

OpomonmonHas Teopust Y. JlapBuHa. Ilpeanochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aedatenbHocTh Y. JlapBuHa.

J{Brokynye cuiibl 3BOTIOIIUK BUAO0B 110 Y. JlapBUHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOKEHUS  OpPTaHU3MOB, HACJEACTBEHHas HM3MEHUYMBOCTh, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmiierne cuaTeTnueckorr Tteopuu dBomonmu (CTD). HelTpanbhas
teopust dBomonuud. CoBpeMEHHass JBOJIONMOHHAS  OwWojorusa. 3HAYCHUE
HBOJIIOLIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCcTpauu



[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kiosne, Y. lapsun, C. C. YerBepuxosn, 1. U. HImansraysen, Ix. Xonnein, . K.
benses.

Tabnuib! u cxembl: «CucreMa sxuBoit mpupos (o K. JIunuero)», «JlectHuna
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm (GopMupoBaHus NMPUCITIOCOOTICHUN Y
pacTeHull U KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapiupyra myremectBus Y.
HapBuna», «Haxoaku Y. [apBuna», «®@opmbl OOphOBI 3a CYIIECTBOBAHUEY,
«IToponbl romy6Gei», «MHoroodpasue KylbTypHBIX (OpM KamycTbl», «Ilopossl
JIOMAIIIHUX >KMBOTHBIX», «Cxema 00pa3oBaHus HOBbIX BHJIOB (1o Y. [lapBuny)»,
«CxeMa COOTHOIICHUS ABWXKYIIMX CHJI 3BOMIOUUN», «OCHOBHBIEC IOJOKEHHS
CUHTETUYECKON TEOPUU IBOJIIOIIUNY.

Tema 2. MuKkpo3BoIIOLHSA U €€ Pe3yJIbTATHI

[Tommynsinus Kak 3J€MEHTAapHasl €QUHULIA 3BOMIOUUA. COBPEMEHHBIE METOBI
OLICHKM TEHETUYECKOrO pa3HOOOpa3usi M CTPYKTyphl mnonyisinuid. M3Mmenenue
reHooH/a TOMYJSUUA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHaIpaBJICHHbIC U3MEHEHUS YaCcTOT aJljIesiel B monmysanusix. IHQPpexT ocHOBaTEIIs.
Ippexm O6ymoLiounozo eopaviuuka. CHUdNCEHUE 2eHemUYecKo20 pPa3Ho0Opa3usL:
npuuunsl u creocmsusi. llposenenue s¢pgpexkma opeticha eeno6 6 6ONLUWUX U MATLIX

NONYIAYUSAX. Murpanumu. N3onsauus MOITYJISALIUI: reorpadguieckas
(mpocTpaHcTBEeHHAs ), OMoorndeckas (penpoayKTUBHAs).
EctecTBeHHbIil 0TOOp — HampaBiswiomuii ¢akrop sBomonun. Dopmbl

€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIUWA, CTAOWJIM3UPYIOLIUNA,  pa3pbIBAOIIMIMA
(mm3pyntuBHbIi). [lomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
NOBEJCHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOIBOJIIOLUU.
Bo3HuKHOBEHHE NPUCTIOCOOICHUN Y OPraHu3MOB. ApoMOp(O3bl U UANOAIANITALIUH.
[Tpumepsl Tprcnoco0IeHU y OpraHu3MoB: MOp(hoIoruyeckue, PU3n0oI0oru4ecKue,
Onoxumuyeckue, TnoBeAeHUYeckue. OTHOCUTENBHOCTh  MPUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOJIIOIMU. M3omsamus — kiatoueBoil (aktop BumooOpazoBanus. [lytu u
CrIocoObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),
CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monuIIonIU3anus,
rudpuansaiys). JJIMTenbHOCTh 3BOTIOIMOHHBIX MTPOLECCOB.

Mexanu3mbl GOPMUPOBAHUS OUOTOTUYECKOTO Pa3HOO0pa3Hsl.



Pouib 3BOMIOLIMOHHOM OHOJIOTHH B pa3paboTKe HAyYHBIX METOJ0B COXPAHECHUS
Oonopa3zHooOpaszusi. MUKpPOIBOJIOIMUS W KOJBOJIIOIUS IMApa3sUTOB U HUX XO34EB.
Mexanu3mbl (GOPMUPOBAHUS YCTOWYMBOCTH K aHTHOMOTHKAM M CTIOCOOBI OOPHOBI €
HEW.

JleMoHCTpaIMuA

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

Tabmuplt 1 cxembl: «MyTallMOHHAasE HW3MEHYUBOCTHY, «[lomymsimonnas
CTpYKTypa Buaa», «Cxema MposiBjIeHUs 3akoHa Xapan—BalinOepray, «IBuxyime
CWJIbl ABOJIIOIUNY, «IKOJOTHYecKass M30JA1Us MONYyJIAlUi ceBaHCKOU (openny,
«I"eorpaduueckast U30SA1Us JTUCTBEHHUIIBI CHOUPCKOM 1 IMCTBEHHHUIIBI JIAYPCKOID,
«ITonynsIIMOHHBIE BOJHBI YMCICHHOCTH XUIIHUKOB U KEepTB», «Cxema IeicTBUS
€CTECTBEHHOT0 0TOOpay, «@opMbI OOpHOBI 3a CylllecTBOBaHUEY, « MHyCTpHUanbHBbIMI
Menanu3zM», <«OKuBble  uckomaembie»,  «IIOKpOBUTENBCTBEHHAsT  OKpacka
KUBOTHBIX», «lIpemynpexpaaromas OKpacka 3KHBOTHBIX», «DU3HOIOTHYECKUE
apantaiun», «lIpucnocOONEeHHOCTh OpPraHu3MOB U €€ OTHOCHUTEIBHOCTHY,
«Kputepuu Buaa», «Bunpl-nBoHuKn», « CTpyKTypa Buaa B npupoae», «CrnocoObl
BU1000pa3oBanusy, «I'eorpaduueckoe BUA000pa3oBaHuE TPEX BUIOB JIAH IBIIICH,
«KoJIoTHYECKOEe BUA000pa3oBaHUE BUAOB CHHULY, «l[lonummouasl pacTeHHiD,
«KamycTHO-peneuHblil rTuopumy.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI] U
3BEpel ¢ mpuMepaMu pa3JIMuHbIX MPUCTIOCOOIECHUM, Yydelia MTUILl U 3Bepel pa3HbIX
BHJIOB, TepOapuM pacTeHW OJU3KHUX BHIOB, OOPA30BABIIMXCS Pa3IMYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsgBiIecHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIaY.

JlaGopaTopHnasi padora «IIpucnocoOneHrss OpraHM3MOB U UX OTHOCUTEIIbHAS
11e71eCO00pa3HOCThY.

Jlabopatopuast pabora «CpaBHeHHWE BHJIOB IO MOPQOIOTHUESCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yJibTaThl

Metonbl  M3yueHHS MaKpOlIBOMIONUHU. [laneoHTonormyeckue  MeTO[bl
uzydeHus: HBomoiuu. Ilepexonueie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonpl u3yudeHus sBomtonuu. CpaBHeHHE (GIIOPHI U
(dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emiu. Buasbi-
DHIAEMHUKHU U PEIUKTHI.

OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YUEHUS
IBONIIOLMU. ['€HEeTMYeCKME MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynumMentapubsle  opraHbl M araBuU3Mbl.  MOJEKYISPHO-TEHETUUYECKHE,



OMOXMMHUYECKHE U MATEMAaTUYECKUE METOAbI U3YUEHUS IBOIIOLUU. | OMOJIOTHYHBIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOEHUS (PHIIOTC€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIIOLUS TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmensvl yHKYuU.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanieBckuii, @. Mrosiep, 3. ['ekkenb.

Tabmuubl 1 cxembl: «DUIOreHETHUECKUN Psif JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yOble  smepel»,  «Crerouedans»,  «Punnodurer»,  «CeMmeHHbIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emun», «pei) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaguu 53MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYUHBIE W aHAJNOTUYHBIE OpraHb, «PyIUMEHTHI,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YellOBEKa M IMMMaH3e», «[aBHbIE
HaIpaBJIEHUS 3BOJIIOIUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYyJsKH HMCKOIMAEMBIX OCTAaTKOB
OpraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HaydHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayyHble IpencTaBlIeHUs O 3aPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOXKICHHUS )KU3HU U €€ onpoBepKeHue onbitaMu D.
Penu, JI. Cnannannanu, JI. [1actepa. [IpoucxoxaeHue sxu3Hu U aCTPOOHOIOTHA.

OcHoOBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLUU. [ImanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTEHHBIM CHHTE3
opraHnyeckux BemecTB u3 Heoprannudeckux. OmpiTr C. Mumiepa u I'. IOpwu.
O6pazoBanue noaumMepoB u3 MoHoMepoB. Koareparnast runote3a A. M. Onapuna,
runorte3a mnepBuuHoro Oynbona Jlx. XompaeiliHa, reHeruyeckas rumnoresa [
Ménnepa. Pu6osumer (T. Yex) u rumoreza «mupa PHK» V. T'mnGepra.
dopMupoBaHuE MEMOPAH U BO3SHUKHOBEHUE MPOTOKIIETKH.

Hcropus 3emnn u MmeTobl €€ n3ydeHus. MickonaeMple OpraHuyeCcKUe OCTaTKU.
['eoxpononoruss u e€ meroapl. OTHOCUTENbHAs M aOCOJIOTHAs T€OXPOHOJIOTHS.
['eoxpoHoIOrMYecKas MIKajia: 30HbI, 3pbl, IEPUOJIBI, STTOXH.

Havanenbie 3Tanbl opraHuyeckor HBoyroluU. [losiBIeHHE u  3BOTOLUS
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpemeHHbIe MUKPOOHbIE OMOIIJIEHKU KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTsl. [IpokaprOThI U 3yKapUOTHI.



[Tpoucxoxaenue sykapuoT (CUMOUOTeHe3). DBOTIOLUOHHOE MTPOUCXOKACHHE
BUpYycOB. lIpoucxoxkaeHne MHOTIOKJIETOYHBIX OpPraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMH BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixon pacteHuii Ha cymry. [losiBieHHE CIOPOBBIX pPACTEHUW U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHrne IBETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE 3Tallbl 3BOJIOLMHU >KUBOTHOTO Mupa. OCHOBHbIE apoOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TumoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKU3HB B BOZAE. DBOJIOLUHS NTO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwmid. IIporncxoxaeHrne MICKONUTAIOUIMX U
ntuil. [lpunuun kimodyeBoro apomopdosza. OcBoeHHe OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3BuTne xu3HM Ha 3emie MO 3pamM M NEpHOAaM: apXxeu, IMpoTepo30il,
najgeo30M, Me3030i, kaiitHo30i1. OO0I111ast XapaKTEPUCTUKA KJIUMaTa U T€0JIOTHYECKUX
npoueccoB. [losiBiieHnEe 1 paciBET XapaKTEPHBIX OPraHU3MOB. YTIIE0Opa30oBaHUE:
€ro yCJIOBUS U BIMSHUE HA ra30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. [IpuynHel u
CJIEICTBUS MAacCOBbIX BbIMHUpaHUl. COBPEMEHHBIM 3KOJOTMYECKUN KpPHU3UC, €ro
ocobenHnoctu. [Ipobiema coxpanenus: 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Penu, JI. Cnanmnanuanwu, JI. ITactep, . 1. Meunukos, A. 1.
Omnapun, JIx. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuie u cxembl: «Cxema omnbita @. Penny», «Cxema onsbita JI. [lactepa mo
M3YYEHHUIO CaMO3apoKIeHUs *Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwuy,
«JTanbl  HEOPraHWYECKOW  HBOMOUUM»,  «['€OXpOHOJIOTMYECKass — IIKaiay,
«HauanpHble 3Tarnbl OPraHUYecKoi 3BOMIOIUNY, «CxeMa 00pa3oBaHUsS dYKAPUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdo3bl  pacreHuit», «PuHHOGUTH, «OIHOKIETOUHBIE BOJOPOCINY,
«MHOTOKJIIeTOUHbIE BOoAopocan», «Mxuy», «llamoporHukm», «l'onocemeHHbIe
pactenus», «Opranbl IBETKOBBIX PACTEHUI, «CXxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomop(do3bl KUBOTHBIX», «IIpocTeitmmey», «Kumeuynononoctueiey, «llnockue
yepBu», «YUneHuctonoruey, «PbiOb», «3emMHOBOnHBIEY, «[Ipecmbikarommecs,
«Itnusy, «Miekonuraromue», «Pa3Butre xKu3HU B apXeUCcKou spey», «Pa3putue
)KU3HH B TMPOTEPO30OMCKON 3pe», «Pa3BUTHE XU3HM B NAJICO30UCKOU 3per,
«Pa3BuTre Ku3HU B ME3030MCKOU 3pe», «Pa3BuTHE )KU3HNU B KAaWHO30HMCKOM 3pey,
«CoBpeMeHHas cucTeMa OpraHuYeCKOro MUpay.



O6opynoBanue: repOapuud pacTEHUM pa3IUYHBIX OTAEJOB, KOJUICKIUU
HAaCEKOMBIX, BJIQXKHBIE MTPENapaThl )KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOXKUX, CKEJIEThI TO3BOHOYHBIX )KUBOTHBIX, Uydelia NTUL U 3BEPEH, KOJUIEKIIUU
OKaMEHEJIOCTEW, TOJIE3HbIX MCKOIMAEMbIX, MYJSKH OPraHUYECKHX OCTATKOB
OpTaHU3MOB.

BupryaiabHas sadoparopHasi pabora «MonenupoBaHue onbIToB Muiiepa—
FOpu 1o nzydenno abMOreHHOTO CUHTE3a OPTaHUYECKUX COSMHEHUI B IEPBUYHOMN
atMocdepe».

JlabopaTtopnasi padora «/3yueHue M omnHMcaHWE HMCKONAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTnueckass padora «l3ydyeHne OCOOCHHOCTEW CTPOCHUSI pPaCTECHUM
Pa3HBIX OTAEIIOB).

IIpakTHyeckas padora «/3yueHne ocoOOEHHOCTEN CTPOEHMSI MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenune Yea0BeKa — AaHTPOIOIeHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOT U H.

CraHoBIEHHE TPEACTABICHUN O IMPOMCXOKICHWM YeEJIOBEKa. Penmmrmnosnsie
BO33peHUs. COBpEMEHHBIE HAYUHBIE TEOPHH.

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenscTBa  CXOACTBA  YEJNOBEKAa C  JKUBOTHBIMU:  CPaBHUTENIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
nosezeHueckue. OTInYus 4elloBeKa OT )KMBOTHBIX. [IpAMOX0OKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrokymiue cuiibl ((pakTOphl) aHTPONOreHe3a: OMOJIOrHYecKue, COllUalbHbIE.
CooTHolIeHnEe OMOJOTUYECKUX U COLIMATIBHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OCHOBHBIE CTaJUU aHTpOIOTeHe3a. PaHHME uenoBeKOOOpaszHble O00E3bSHbI
(TIPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOITHE TPEIKH YeTOBEKOOOPa3HBIX 00€3bsH U
JM0/1eH. ABCTPAJONUTEKN — JBYHOTHE MPEAKH JIOAEH. YenoBeK yMeIbli, MepBbIe
M3TOTOBJICHUS OpYAUN TpyAa. UemoBek MpAMOXOISIIUN U NIEPBbIA BBIXO JIOIEH 32
npenensl Appuku. Yenosek reifenboepreckuii — o0 npeiok HeaH AepTaaIbCKOro
YEJIOBEKA M YEJIOBEKa pPa3syMHOro. YeyloBeK HEaHAEPTAIbCKUM KaK BHJ JIKOJEU
XOJIOJHOTO KJIMMara. YeloBeK pa3yMHbIM COBPEMEHHOTO THIIA, JIEHUCOBCKHM
YeJIOBeK, OCBOEHHE KOHTMHEHTOB 3a mnpenenamu Adpuku. Ilaneorenermka u
MaJeoreHOMHKA.

OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBIN OTOOpP B MOMYJNSLMSIX
yenoBeka. MyTalmoHHBIH mporecc U noaumopdusM. [lomymsimoHHbIE BOJHBI,
npeiid renoB, murpanus U «3H(exT ocHOBATEN» B MOIMYNSLMIX COBPEMEHHOTO
YEJI0BEKA.



Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBpoIneouiHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOUAHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO IJIaHETe.
EnuHcTBO  uyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KArOUIEH Cpeabl.
Bnusinue reorpaduueckoit cpeapl u Aperida reHoB Ha MOP(HOIOTHIo U (PU3HOIOTHIO
YeJoBeKa.

MexaucuMiuiiHapHabple  MeToJbl B (usnueckot  (OMOJIOTHYECKOH)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPONOJIOTHS
YeJIOBEUECKUX NOIMyJsiuui. bruoconnanbHbele HCCIEeNOBaHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOIMYECKOr0 U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanun

[Toprpersr: Y. lapBun, JI. Jluku, 4. S. Porunckui, M. M. I'epacumos.

Tabnuibl 1 cxembl: «MeTOoJIbl aHTPOTOJIOTUNY, «[ 0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hble 00€3bsHbI», «CKENeT 4YeloBeKa M CKENIET IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «YenoBek  ymensli», «Yenoek
NPSIMOXOAIIMIY, «JleHncoBckui yenoBek» «Heanaepranbsubny, « KpoMaHbOHIBDY,
«IIpenku yenoBeka», «ITambl SBOJIOLNHN YEIIOBEKa», «Packl UeloBeKay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYpbl ~TPEIKOB 4YeloBeKa, penpoaykuuu (dororpaduu) KapTuH ¢
MUDOTOTHYECKUMU U OUOJIEHCKUMH CIOKETaMH TPOMCXOXKJICHUSI YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIENb
yeperna yeJoBeKa U ueperna MMMITaH3€, MOJIEb KUCTH YeJIOBEKa U KUCTH IIUMIIaH3e,
MOJEIH TOpCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTpPOEHHUS CKeJeTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOXOXKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNi YeIIOBEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM ¢ OKpY Kalolleil cpenoii

3apoxaeHue U pa3BuTHe dKojioruu B Tpyaax A. ['ymOonsara, K. @. Pynwe, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznmensl u 3amaun
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl 3kosoruu. IloneBble HabOMOAEHUS. DKCOEPUMEHTBHI B DKOJIOTHU:
npUpoAHbIE W JiabopaTtopHble. MojenupoBaHue B HKOJIOTMU. MOHUTOPUHT
OKPYXAIOIIEH CPeIbl: TOKAIbHBINA, PETUOHATBHBINA U TJI00ATBHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKa. DKOJOTHYECKOe
MHPOBO33PEHNE KAK OCHOBA CBSA3€W 4YenoBeuecTBa ¢ npuponon. GopMmupoBaHue
HKOJIOTHYECKOMN KYJIbTYpPbI U 3KOJIOTHUYECKON IPAMOTHOCTH HACEIECHUSI.



JleMoHCTpanun

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

Tabmuubl 1 cxembl: «Pazgensr skonorun», «Meroasl sKkonorun», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlabGopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
VCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoJioruueckre (PaxkTopbl U 3aKOHOMEPHOCTH ux nenctus. Kinaccudukanms
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTUYECKHUE, aHTpONOreHHble. Oo1ue
3aKOHOMEPHOCTH AEHCTBUS 3KoJIornueckux ¢akropos. IIpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TonmepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpTaHU3MBI.

Abuotnyeckue ¢akropel. CBeT Kak sKosornueckuil ¢akrop. JlelictBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpPAa Ha OpPraHU3Mbl. DKOJOTHYECKUE T'PYIIIBI
pPaCTEHHII M JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHUrHaibpHas poJib CBETA.
DoTONEPUOIU3M.

Temneparypa kak oskojorumdeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opraHu3Mbl. [ToiKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTh kak skojormyeckuid (axrtop. Ilpucnocobienus pacTteHuil K
HoJIIepKaHUI0 BoJHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Bojie. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAS, MOYBEHHA,
riiyOMHHAasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECKHE
0COOEHHOCTH cpefi 0OuTaHusi opraHu3MoB. [Ipucnoco61eHuss OpraHu3MoB K KU3HU
B Pa3HbIX cpeax.

buonornueckue putMmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble pUTMBL. [IpHUCHOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie popmbl oprann3moB. [lonsTue o xxu3neHHoi hopme. JKuzHeHHbIE
dbopMbl pacTeHHWl: JEpeBhbs, KyCTapHUKH, KYCTAPHUYKH, MHOTOJICTHHE TPaBBHI,
OJTHOJICTHHE TpaBbl. JKu3HEHHBIC (OPMBI )KUBOTHBIX: TUIPOOUOHTHI, TEOOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHHMS M 00pa3a >KU3HH.

buotnueckue dhaxkTopsl. Bunbl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XHUIIHUYECTBO, cuMOno3 u ero ¢opmel. Ilapasutusm, koomepaiusi, MyTyajau3M,
KOMMEHCAJIA3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3auMonecTBus  (Tommueckue, (opuyeckue, (Qabpuueckue). 3HAUCHUE



OMOTHYECKHX B3aUMOJACHCTBUM JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpeie
obutanwus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHAE TPYIIIHI JKUBOTHBIX MO OTHOLICHUIO K CBETY», « Te€nIoKpOBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aTanTaluu
XKUBOTHBIX», «Cpenbl OOWTaHHS OpPraHuU3MOB», «bHOJOrMYeCKHe pPUTMBDY,
«Kuznennelie popmbl pacTeHuil», « KuzHeHHbIe HOPMBI JKUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOT0 Jiecay, «DKOCHCTEMA XBOMHOro Jecay, «llenu mnutanusy,
«XUITHUYECTBOY, «ITapa3utuzm», «KonkypeHuus», «Cumobuosy,
«KommeHncanuzmy.

O6opynoBanue: repOapuu pacTeHUHW U JKUBOTHBIX, MPUCHOCOOJEHHBIX K
BIMSHUIO Pa3jMYHBIX SKOJOTMYECKHX (DakTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIIMBBIX PACTEHUMN, CBETOJIOOUBBIC, TEHENIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHMS], TepOapUU U KOJUIEKIIUU TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHuil, OTHOCSIMXCA K TUrpoduraM, kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHus aHHBIX IPYMI, KOJUIEKIUHU KUBOTHBIX, OOUTAIOIIUX B Pa3HbIX Cpenax,
repbapuu M KOJUIEKUMU PACTEHUH M JKMBOTHBIX, OOJaJaloIIUX dYepTaMu
MPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KHU3HU, TrepOapuu M
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >XKM3HEHHBIX (POpPM, KOJUIEKIUU
KUBOTHBIX, YUYACTBYIOIIMX B PA3IIUMYHBIX OMOTHUECKUX B3aUMOJICUCTBHUSAX.

JlabopaTtopuass padora «BbIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisBIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopHasi paboTa «AHATOMHUYCCKHE OCOOCHHOCTH PACTCHUI U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. IKo10rusi BUAOB U MOILYJISA UM

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOMYJISALHH. [lonynsauust  Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOCHHOCTEM OMOJIOTUU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYpbI
nonyisuuid. OCHOBHBIE TOKa3aTeau NOMYJSLUUU: YHUCJIEHHOCTh, IIJIOTHOCTD,
BO3pacTHasi M TI0OJIOBasi CTPYKTypa, pOXIAeMOCTb, MNPHUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTPALUA.

OKoJiornyeckas CTpykrypa nonyiasund. OLieHKa YUCIEHHOCTH MOIYJISIIUH.
JluHaMuKa momyssiuu U €€ peryssinus. buoTudyeckuii mOoTeHIHMal MOMYJISLUU.
MonenupoBaHue AMHAMUKY nonyJisinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKHMBaHUS. Perynsius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,



3aBUCSLIMX U HE 3aBUCSALIUX OT IUIOTHOCTH. DKOJIOTHYECKUE CTpATeruu BUJOB (I- 1
K-cTparerun).

[TonsitTue 00 sKonornyeckoil Huie Buaa. MecrooOuTanue. MHoromepHas
MoJenb dKosiornueckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Huiy. [loTeHnnanbHas U peanTu30BaHHAs HULLIN.

Bun kak cucrema mnomynsiuuid. Apeansl BUAOB. BHIBI M UX KU3HEHHbIE
CTpaTEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UH YyKEPOJIHBIX BUOB.

JlemoHcTpanuu

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cxembl: «DKOJOTHYECKUE XApAKTEPUCTHKU MOMYJSALUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  HOmyJsiqun», «Bo3pacTHble  NHpaMuabl
nonyasauun», «CKOpOCTh  3aceleHuss IOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opranuzmammn», «Mojeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHU, KOJJIEKIIUH )KUBOTHBIX.

JlabGopaTopHnasi padora «IIpucnocoOsieHust CEMsIH paCTEHUM K PaCCEIICHUION.

Tema 9. Jxosorust cood1mEecTB. IKOJIOrHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBsS3u MEXIy
OpraHu3MaMH B OUOLIEHO3E.

Dkocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHATBHBIE
OJIOKM OpraHu3MOB B HKOCHCTEME: IMPOIYLEHTbI, KOHCYMEHTbI, PEAYyLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBel ¥ MBI B 3KOCUCTEMAX. KpyroBopoT BEIIECTB M IOTOK 3HEPTUU
B DKOCUCTEME.

OcHOBHBIE TOKA3aTENM SKOCUCTEMBI. bruoMacca v mpoAyKIus. DKOJIOTHUECKUE
NUPaMUJIBI YKcell, OnoMacchl M SHEPTUU.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCMM W HMX MPUYUHBI. AHTPONOreHHbIE BO3JAEHCTBUS Ha
cykneccuu. KnumakcHoe cooOuiectBo. bruopaznoodpasue u noaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpupoaHbIe 3KOCUCTEMBL. JKOCUCEMbL 03ED U peK. DKocucmembl Mopet u
oKeano8. IKocucmemvl MYHOp, 1€c08, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. Arposkocucrema. ArpoueHo3. Paznmuus
MEXIYy aHTPOIION€HHBIMH U MPUPOJIHBIMHU 3KOCUCTEMAMHU.

YpOoskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocuctem. [opoackas
bnopa u ¢ayna. CuHaHTpomm3aius TOPOACKOW QayHbl. buonormdeckoe wu
X035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucteMax. Ponb kackadnoeo sghghekma u 6u008-30upuxamopos (Kiouesvix
6U008) 6 QyHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX M aHTPOMOTEHHBIX BO3ICHCTBUM.

Mexanuzmbi 6030eticmaus 3a2psA3HeHUll PA3HbIX MUNO08 HA CYOOP2aHU3MEHHOM,
OP2aHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBYI
9KOJIO2UHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030eucmesusi. MeTol0IOoTUs
MOHHTOPHUHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX YKOCHCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuuer u cxeMbl:  «CTpykTypa  OHoueHO3a»,  «DKOCUCTEMA

IIMPOKOJUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTO Jjecay, «DYyHKIIMOHAIbHbIE
IPyNIIBI OPTaHU3MOB B SKOCHUCTEME», «KpyroBopoT BellecTB B 3kocucTemey, «Lenu
nuTanus (macTOWIHAs, JACTPUTHAs)», «DKOJOTMYECKas MupamMuja YHCE,
«OKonorudeckas mupamua OMOMacChl», «IKOJIOTHUYECKas MUpaMUia dHEPTUNY,
«O0pazoBanue 6osoTa», «IlepBuunas cykueccus», «BoccTaHOBIIEHHE Jieca MOCe
noxkapa», «9KocucTteMa o3epay», «ArpoieHo3», «KpyroBopor BemiecTB U MOTOK
DHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKOCHUCTEMY.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI] U
3Bepeid, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIENb
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanrue ypo0od3KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydeHue pazHOOOpa3usi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKYpcUusi «IKCKYpCHsl B TUIMYHBIM OMOTeo1eHo3 (B 1yOpaBy, OEpe3HsIK,
eJIbHUK, Ha CYXOJIOJIbHBIN WM MONMEHHBIHN JIYT, 03€p0, 00JIOTO)».

IKCKYypcusi «DKCKYpCHUsI B arpo’KOCHCTEMY (Ha MOJ€ WIH B TEIUIMYHOE
XO3AMCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — oOmennanerapHas 000Ji04ka 3€MIIM, TJI€ CYIIECTBYET WIH
CyIIIeCTBOBaJIA XM3Hb. PazBuTHe mpejcTaBieHuilt o 6uochepe B Tpyaax . 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obnactu 6mocdepsl u e€ coctan. JKuboe
BelecTBO Orocdepsl U ero GyHKIIUH.

3aKOHOMEpPHOCTH cyiiecTBOBaHus Onocdepnl. OcobeHHOCTH OHochephl Kak
rI100anpHOM 3KOoCcHCcTeMBI. JlMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIECTB ¥ OMOTEOXUMHUYECKHUE IUKJIIBI (YTIAepoa, a30Ta). PUTMUYHOCTH SIBICHUH B
ounocdepe.



3oHanbHOCTH OHMocdepsl. [lousaTre o 6Gnome. OCHOBHBIE OMOMBI CYIIIH: TYHJIPA,
XBOMHBIE JI€Ca, CMEIIAHHBIE M IIUPOKOJUCTBEHHBIE JIeCa, CTENH, CABaHHBI,
MyCTBIHU, TPOIIMYECKHUE JIECa, BBICOKOTOPhs. Kimmat, pacTUTENbHBINA U 5KUBOTHBIN
MHUpP OMOMOB CYIIIH.

CrpykTypa U QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaja 1
ounochepHbIX QyHKIUH.

JleMoHCTpanun

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

Tabmuubr 1 cxembl: «I'eocdepsl 3emim», «KpyroBopoT azoTa B mpUpoIe»,
«Kpyrosopor yriepona B npupoae», «KpyroBopoT Kuciopoga B IPHPOIE»,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnm», «Tynapay, «Takra», «Cmemannsiii jgec», «IMpokonncTBEHHbBIN
necy, «Crenby, «CaBanHay, «IlycTbiHg», « Tponndeckuii jiecy.

OobopyznoBanue: repbapun pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0Ias cpeaa

OKOJIOTUYECKHE KPHU3UCHI W MX NPUYMHBL. Bo3nelcTBue denoBeka Ha
ouocdepy. 3arpszHeHre BO3AYIIHOMN cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOTHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienne mnouBbl. OXpaHa IMOYBEHHBIX
pecypcoB. M3meHnenne kimMmara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTENBHBIA M KUBOTHBIM MUp. OxpaHa
PACTUTENBHOTO U YKUBOTHOTO MHpa. OCHOBHBIE NPUHLMUIIBI OXPaHbl MPUPOIBL.
Kpacasie xHuru. Oco0o oxpansembie npupoansie Ttepputopun (OOIIT).
boraHnyeckue cajpl ¥ 300J10THYECKUE TTAPKU.

OCHOBHBIE TPHUHLMIBI YCTOMYMBOIO PA3BUTHsI YEJIOBEYECTBA WU IMPUPOJBI.
PannonanbHOE  MPUPOJONOJIB30BAaHME UM COXpAaHEHHE  OMOJIOTMYECKOTro
pasHooOpasust 3emuyd. OOIIME 3aKOHOMEPHOCTH TJIOOQIBHBIX DKOJIOTHYECKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCa U €r0 BEPOSTHBIEC TOCIEACTBHS.

Pa3BuTtrie METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uUccre0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOoCcnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcui.
Hayuonanouvle ungopmayuonnvle cucmemsi, odecneuugaroujue O00CmMyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHOBbl
aKopeadbuIumayuu dKocucmem U cnocooos 60pvOLL ¢ OUONOBDENHCOCHUIMUL.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCTEM.

JdeMoHCcTpaMu

Tabmu1s! u cxembl: «3arpsi3HeHue aTMocepbl», «3arpsa3HeHne ruapochepb»,
«3arpsizHeHue nouBbly, «[lapHuKoBeIl 3ddexT», «Oco00 oXpaHsieMble TPUPOIHbIE
TEPPUTOPUMNY», «MOJenH yIpaBiasieMOro MUpay.



O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWW M >KUBOTHBIX KpacHoii
kHUr" Poccurickon ®@enepannu, KpacHON KHUTM pETHOHA.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O
BUOJIOTUHN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycraHaBiuBaeT TpeOOBaHUS K pPE3yJbTaTaM OCBOCHUS
OoOyYaromMUMHUCA TPOrpaMM CpPEAHEro oOIIero oOpa30BaHUs: JUYHOCTHHIE,
METanpeIMETHBIE U TPEIMETHBIE.

B cTpykType JMYHOCTHBIX pE3yJbTaTOB OCBOCHUS MPOrPaMMBbI IO
OMOJIOTHUU BBIJICJICHBI CJIEIYIOUIUE COCTABIIAIONINE: OCO3HAHUE 00YUYaIOIUMHUCS
POCCUNCKON TPAKIAHCKOM HJIEHTHYHOCTH — TOTOBHOCTH K CaMOPA3BHUTHIO,
CaMOCTOSITEJIbBHOCTH U CaMOOMNPEIEICHUIO, Haiuuue Momusayuu K 0Oy4eHHUIO
OMOJIOTUH, YereHanpasieHHoe pa3eumue BHYyTPEHHUX YOEKIEHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEM W HCTOPUYECKUX TpPAAUIUN Ppa3BUTHUA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  00YYalolUXCs
PYKOBOJCTBOBaTbCA B  CBOEM  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMHM, MPUCYIIMMH CUCTEME OHOJOTMYECKOrOo OOpa30BAHMS, HAIUUUE
npasoco3HaHus SKOJOTUYECKON KYJbTYPbl, CHOCOOHOCMU Ccmasumb UEIH U
CTPOUTH )KU3HECHHBIE IJIAHBI.

JIndHOCTHBIE  pE3yJIbTaTbl OCBOCHHS MIPOrpaMMbl 1O  OHOJIOTHH
JOCTUTAIOTCSI B €IMHCTBE Y4YEOHOM U BOCHHUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAAUIUOHHBIMU  POCCUHUCKUMHU  COIMOKYJIBTYPHBIMH,
UCTOPUYECKUMHU U JTYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU, NPUHSATHIMU B
oOIllecTBE MpaBWJIaMU M HOPMAaMH TOBEACHHUS U CIIOCOOCTBYIOT IpoIleccam
CaMOITO3HAHUS, CAMOBOCIIUTAHUSI W CaMOpPa3BUTHUSA, Pa3BUTUS BHYTPEHHEU
MO3UIMU JIMYHOCTH, TATPUOTHU3MA U YBXKEHUS K 3aKOHY U MPABOMOPSIIKY,
YeJIOBEKY TpyJla U CTapllieMy MOKOJIEHHIO, B3aUMHOIO YBaXKEHUs, OEPEKHOTO0
OTHOILIEHUSI K KyJIbTYPHOMY HACIEIHMI0 U TPAJULMSIM MHOTOHAIMOHAJIBLHOIO
Haposa Pocculickoit denepanyu, IpUpoJIe U OKPYKAIOIIENH CPEIE.

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUSA Yy4ueOHOro mnpeameTa «bUOTOTHS
JNOJDKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  OOYyYaroluxcs
PYKOBOJICTBOBaTbCA C(POPMHUPOBAHHOM BHYTPEHHEH MO3UIHUEH JIUYHOCTH,
CUCTEMOM LIEHHOCTHBIX OPHEHTALUN, MO3UTUBHBIX BHYTPEHHUX YOEKICHHIA,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO  OOIIECTBa,
paclIMpeHre JKU3HEHHOTO OIbITa W OMNbITa JESITEIBHOCTH B IIpoIlecce
peanu3alui OCHOBHBIX HAINpPaBJICHUN BOCHUTATEbHOU JEATEILHOCTH, B TOM
YHCJIE€ B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS



c(hOpMHUPOBAHHOCTH TPAKIAHCKOU TTO3UITUN 00YJAIOMIErocs Kak akTUBHOTO
¥ OTBETCTBEHHOTO WJIEHA POCCUHUCKOTO OOIIECTRA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TMpaB U OOSI3aHHOCTEH, yBa)KE€HUE
3aKOHa U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JESATEIBHOCTH NPU CO3/IaHUU
y4eOHBIX MPOEKTOB, PEIICHIH YICOHBIX M TIO3HABATEIBHBIX 3a/1a4, BHITIOJTHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIpPEAENATh COOCTBEHHYIO TO3UIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHUE YUUTHIBATH B CBOUX JCHCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/JICUCTBUS JIIO/ICH C Pa3HBIMU YOCKACHUSMHU, KYJIbTYPHBIMU IIEHHOCTSIMHU
U COIIMAJTIbHBIM IOJIOKEHHUEM;

FOTOBHOCTh K COTPYIHHMYECTBY B IIPOLIECCE COBMECTHOI'O BBIITOJIHEHHUS
y4eOHBIX, ITO3HABATEIbHBIX M MCCIEAOBATEIbCKUX 3a7a4, YBAKHUTEIHHOTO
OTHOIIICHUS K MHEHHUIO OIIMOHEHTOB MNPH OOCYXIECHUHM CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM IrpaXJaHCKON WJICHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HAPOJy, YyBCTBA OTBETCTBEHHOCTH MEPE
Ponunoi, ropmoctu 3a cBOM Kpail, cBOXO PoauHy, CBOM S3BIK U KYJIBTYpY,
IIPOLIOE U HACTOSALEE MHOTOHALIMOHAIBLHOIO Hapoaa Poccnu;

LEHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACIEIMI0 M MaMsITHUKaM
NPUPOBI, TOCTHXKEHUSAM Poccum B Hayke, MCKYCCTBE, CHOPTE, TEXHOJOTHSX,
TpyZe;

CIIOCOOHOCTh OLIEHUBAaTh BKJIAJ] POCCUUCKHX YYEHBIX B CTAaHOBJICHHE U
pa3BUTHE OHWOJOTHU, TMOHUMAHUS 3HAYCHUS OMOJIOTMM B TO3HAHUU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 0O0IIECTRA;

uaerHas yoexxaEHHOCTh, TOTOBHOCTh K CIy)XKEHHUIO U 3amure OTedecTna,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAaHUE JIyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CITOCOOHOCTH OIIEHUBATh CUTYAIlUI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILIEHUWE K CBOMM POIWTEISIM, CO3JAaHHI0 CEMbU Ha
OCHOBE OCO3HAHHOTO ITPUHATHUS IEHHOCTEN CEMENHOU KU3HU B COOTBETCTBUU C
TpaauuusMu HapoaoB Poccuu;



4) 3cTeTHYeCKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOUYasi SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUH;

NOHMMaHUE HMOILIMOHAJIBLHOTO BO3JEHCTBUS >KUBOW TMPUPOABI U €€
[IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HBIX BUIAaX MCKYCCTBA, CTPEMJICHHE
POSIBIISITH KAYECTBA TBOPUECKON JTMYHOCTH;

5) ¢pusuveckoro BocnuTanusi, GopMHpoOBaHMS KYJbTYPbI 310POBbS U
IMOIMOHAIBHOTO 0J1ArOMOTyYHUs:

MOHUMAHUE W peau3amus 3JI0pPOBOr0 M 0€30MacHOTO 00pasza KU3HH
(3mopoBoe  mUTaHWE, COOJIOJEHME TUTMEHHMYECKUMX MPaBWI MU HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUA M OTAbIXa, peryjspHas Quznyeckas
aKTUBHOCTb), OEpEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PM3UUYECKOMY U IICUXUYECKOMY 3/10POBBIO;

MOHMMAHHWE IIEHHOCTH TPaBUJ WHAMBHUIYAIbHOTO W KOJUIEKTMBHOTO
0€301MacHOT0 MOBEICHHUS B CUTYAIUIX, YTPOKAIOIINX 37I0POBBIO U KU3HU JIIOJIEH;

OCO3HaHME MOCIEACTBUI U HETIPUSATUS BPEAHBIX MPUBBIUEK (YIIOTpEOICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS1);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IICHHOCTH MacTePCTBa, TPYAOIIO0HE;

TOTOBHOCTh K aKTUBHOM JESATENBHOCTH TEXHOJIOIMUECKOH M COLIMAIbHOU
HaNpaBJIEHHOCTH, CIIOCOOHOCTD WHUIUAPOBATH, TJIAaHUPOBATH U
CaMOCTOSITEIIEHO BBITIONHATH TAKYIO JEATEIbHOCTD;

MHTEPEC K Pa3IUIHBIM cpepaM mpoPecCHOHATBHOHN IeATETbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIA BBIOOp Oyaymied mpodeccuu W peanu30BbIBATh
COOCTBEHHBIC KU3HECHHBIC TITAHbL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHUIO Ha
MNPOTSKEHUU BCEU JKU3HU;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKU 1IeJIeCO00pa3HOe OTHOIIEHHE K MPHUPOAE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBILICHHE YPOBHS SKOJOTMUECKOM KYyJIbTYpbl: MPUOOpPETEeHHE OIbITa
TUTAHUPOBAHMUS TOCTYIKOB W OILEHKA WX BO3MOXHBIX TIOCIEICTBUN IS
OKPYKarOIIEU CPEbIL;

OCO3HaHHUE TI00aIbHOIO XapaKkTepa 3KOJOTHYECKUX MpoOsieM U MyTel ux
pelIeHuUS;

CIIOCOOHOCTh HCIIOJIh30BaTh MPUOOpPETaEMbIe MPU H3YUYCHUH OUOJIOTHH
3HaHWA M yMEHHUS TPU PEIICHHH TPOOJEM, CBA3AHHBIX C paIMOHATBHBIM
IPUPOJIONIONIH30BaHUEM  (COOJIIOICHUE TpaBUJl  TOBEAEHUS B  MPUPOJE,



HaIlPaBJIEHHBIX HAa COXPAHEHUE PABHOBECUS B 3KOCHCTEMAaX, OXpaHy BHUJOB,
aKOocHCTeM, Orocheps);

aKTUBHOE HEINpPUATHE JCHCTBHUM, NIPHUHOCAIIMX BpEl OKpYKaroleh
IPUPOJIHOM Cpelie, YMEHHE IPOTHO3UPOBATh HEOJIArONPUATHBIE IKOJIOTUYECKUE
MOCJIE/ICTBUSI PEATPUHUMAEMBIX JEHCTBUN U IPEIOTBPAIIATh HX;

HaJU4M€ PA3BUTOIO  OSKOJOTWYECKOIO  MBILUIEHUS, HSKOJIOTHYECKOM
KYJIBTYpbI, OIBITa JEATEIBHOCTU HKOJIOTHYECKON HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B I103HABATEIbHOW, KOMMYHUKAaTUBHOM U COLIMATIBHON
IOPAaKTHUKE, TOTOBHOCTM K Yy4YaCTUIO B TPAKTUYECKOW JIESATEIBbHOCTU
AKOJIOTMYECKON HANIPABICHHOCTH;

8) neHHOCTH HAYYHOI'0 NNO3HAHUS:

c(OPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOMN MPAaKTUKH, OCHOBAHHOI'O Ha AMAJIOre
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHHIO CBOEr0 MECTa B MOJUKYJIBTYPHOM
MHUpE;

COBEPILIEHCTBOBAHKE SI3bIKOBOM M YHMTATEIBbCKOW KYJIBTYPhI KaK CpeICTBa
B3aUMOJEHCTBUS MEXKAY JIIOIbMU U TO3HAHUS MUPA;

NOHMMaHue crneuu@ukud OUOJIOTUM KaK HayKH, OCO3HaHMs €€ poyid B
(OpMHpPOBaHMU PALMOHAIBHOTO HAYYHOTO MBIIUJIEHUS, CO3AAHUH LIETIOCTHOTO
MIPEACTABICHUS 00 OKPYXAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
oOuiecTBa, B MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH M peHIeHHH NpodemM
COXpaHEHUs NPUPOJHOTO PABHOBECHS;

yOex1EHHOCTh B 3HAUMMOCTH OMOJIOTHH JJIi COBPEMEHHOM LIMBUIIU3ALIUU:
oOecreyeHrss HOBOIO YPOBHSI Pa3BUTHSI MEIULMHBI, CO3/IaHUE MEPCIIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pellaTh PECypCHble MPOOJIEMbl Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeH BhIX0/a U3 INI00ATBHBIX HKOJIOTMUYECKUX MpodiieM
U oOecrieyeHus Mmepexofa K YCTOWYMBOMY pPa3BUTHUIO, PAlMOHAIHLHOMY
MCIIOJIb30BAHUIO TPUPOJHBIX PECYPCOB U (OPMHPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHUU OHMOJOTMYECKHX 3HAHUM B LEJAX
HOBBIIEHUsST OOIIeH KyJIbTypbl, €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH, Kak
COCTaBHOM  4YacTH  (YHKIMOHAJIBHOW  TPaMOTHOCTH  OOydYaromuxcs,
dbopmMupyemoil mpu U3y4eHur OUOJIOTUY;

NOHUMAaHUE CYIIIHOCTU METOA0B MO3HAHUS, UCTIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCHOJb30BaTh IOJIydaeMble 3HAHUA JIs aHajuu3a u
OOBSICHEHHUSI SIBJICHUN OKPY>KAIOIIEro MUpa U MPOUCXOSAIINX B HEM U3MEHEHUH,
yMEHHE JenaTb 0OOCHOBAHHBIC 3aKJIIOYEHHMsS] Ha OCHOBE HAay4YHBIX (PAKTOB U
UMEIOIIUXCS JaHHBIX C LIEJIbIO MOJMyYEeHUs TOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTh CAMOCTOSITEIBHO HCIIOIb30BAaTh OMOJIOTMYECKUE 3HAHUS IS
penieHus NpoOJIeM B peajbHbIX KU3HEHHBIX CUTYaLHAX;

OCO3HAaHUE LICHHOCTU HAyYHOM JEATEIBbHOCTH, TOTOBHOCTh OCYILECTBIISATH
IIPOEKTHYIO U UCCIIEC0BATEINBCKYIO IESITEIbHOCTh HHANBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HEMNpPEpPhIBHOMY OOpa3oBaHHUIO U
camMo00pa3oBaHUI0, K aKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHMHA MO OMOJOTUU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHUS yueOHOro nmpeamera «buoaorus»
BKJIIOUYAIOT: 3HAUYMMbIC 71 (DOPMUPOBAHMS MHUPOBO33PEHUS OO0YUAIOITUXCS
MEXAUCLIUILTMHAPHBIE (MeXTpeAMETHBIE) oOllleHayYHbIE TIOHSTHSA,
OTpa)karolllue IEJOCTHOCTh HAYYHOM KapTUHBI MUpA U CHENU(UKY METOOB
MO3HAHUS, MCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, JHEPIus,
SBJICHUE, TMpOIEeCcC, CHUCTeMa, Hay4yHbIi (aKT, MNPUHLIMI, THUIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TEOpHsl, HCCIEIOBaHHE, HAOIIOJICHUE, U3MEpPEHUE,
AKCIIEPUMEHT U JPYTrue); yHUBEpCAJIbHbIC yUeOHbIC NeCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PpETYyJSTUBHBIEC), obOecrneuuBaronme (HoOpMUpPOBaHHE
(GYHKIMOHATBHOM TPAMOTHOCTA M COLIMATBLHON KOMIIETEHIIMH OOYYaroInXcs;
CIIOCOOHOCTh O0YYAIOIINXCSl UCMOJb30BaTh OCBOCHHBIE MEXKIUCIUIIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHMS W YHUBEPCAJIbHbIE Yy4YeOHBIE JICUCTBUS B
ITO3HABATEILHOW M COLIMATIBHOM MPAKTHUKE.

B pesynprate wu3ydeHuss OWOJOTMM Ha YPOBHE CpPEIHEro OOIIero
oOpazoBanusi y oOy4aromierocs OyAayT cQOpMUPOBaHBI TO3HABATEIbHBIC
YHUBEpCAJIbHbIE Yy4YEOHBIC JIEUCTBUS, KOMMYHUKATHUBHBIE YHHBEPCAJIbHBIC
y4eOHbIC JCHCTBUS, PETYJISTUBHBIE YHUBEpPCAJIbHbIC Y4YeOHbIE JEHCTBUS,
COBMECTHAs JEATEIbHOCTD.

MeranpeaMmeTHbie pe3ybTaThl OCBOCHMSI IPOrPAMMbBI CPETHEro OOIIEeTO
00pa3oBaHuUsl TOHKHBI OTPAXKATh:

OBjageHue  YHUBEPCAJbLHBIMU  Y4eOHBIMH  TO3HABATEIbHBIMH
AeHCTBUAMM:

1) 6a30BbI€e JJOrHYECKHE TeiCTBHA:

CaMOCTOSTENIbHO  (popMyNIUpoBaTh H  aKTyaIM3UpoOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUW 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIICHUS
(amanmza, cuHTE3a, CpaBHEHWS, Kiaccuduramuu, 000OIIEHUS), PACKPHIBATH
CMBICJI OHMOJIOTMUECKHX TOHATUN (BBIICIATh WX XapakTEpHbIC MPHU3HAKH,
YCTaHABIMBATh CBSI3U C APYTHMH MOHATUSIMH ),



ONpENENsATh LEIN NEATEIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHUS, COOTHOCHTH PpE3YyJbTaTbl JAESATENBHOCTH C IMOCTABJICHHBIMU
LEISIMU;

UCIOJb30BaTh OWOJIOTUYECKUE TOHATUS JJs OOBSCHEHHUsS (DAKTOB U
SABJICHUM KUBOU MPUPOJIBIL;

CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHIYKTUBHBIC, JECIYKTUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH M IPOTHUBOPEUHUS B paccMaTpUBAEMBIX
ABJICHUSAX, (POPMYIMPOBATH BHIBObI U 3aKJIIOUCHUS;

OPUMEHATH  CXEMHO-MOJEJIbHBIE  CPEACTBA Uil IIPEICTABIICHHUS
CYILLIECTBEHHBIX CBSI3€M U OTHOLIEHUI B U3YYaEMBbIX OMOJOTHYECKUX OOBEKTAX, a
TAaK)K€ MPOTHUBOPEYUH  PA3HOTO  pOJA, BBISIBICHHBIX B  Pa3IUYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh IUIaH pPEUICHUs IPOOJIEMBI C YUETOM aHaIN3a UMEIOLIUXCS
MaTepUalbHbIX U1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTb, OLEHUBATh COOTBETCTBUE
pE3yNbTATOB LIEJSAM, OLIEHUBATh PUCKHU MOCIEICTBUIA N€ATEIbHOCTH;

KOOPAVUHUPOBATh U BBINOJHATH pabOTy B  YCIOBHMSIX PpEaJbHOTO,
BUPTYaJIbHOT'O U KOMOWHHUPOBAHHOTO B3aUMOIEUCTBHUS;

pPa3BUBATh KPEATUBHOE MBIILJIEHUE TP PEIIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30Bble HCCIe10BaTeIbCKUE TeliCTBUS:

BJAJ€Th  HAaBBIKAMU  y4e€OHO-MCCIENOBAaTENbCKOW M MPOEKTHOU
JesITeIbHOCTH, HaBbIKAMU pa3pelleHus poosieM, ClIoCOOHOCTHIO K TOTOBHOCTBIO
K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PEHICHUS NPAKTUYECKUX 3a]ad,
MIPUMEHEHUIO PA3IMYHBIX METOJIOB MTO3HAHNUS;

MCIIOJIb30BaTh PAa3UYHbIE BUJAbI JEATEIBHOCTH MO IMOJIYYEHUIO HOBOIO
3HaHUA, €ro MHTEpHpeTaluy, NpeoOpa3oBaHUI0 U NPUMEHEHHIO B Y4E€OHBIX
CUTyalUsX, B TOM YUCJIE IPHU CO3JaHUH YUEOHBIX U COLMAIBHBIX TPOEKTOB;

(opMHpOBaTH  HAy4YHBIM  TUN  MBINUIEHUS,  BJIAJETh  HAy4YHOU
TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATUAMHU U METOJAMU;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBbIE 33aJayd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYalUsIX;

BBISIBIIATh TIPUYMHHO-CIIEICTBEHHBIE CBSI3M M AKTyaJIU3WpOBaTh 3ajaady,
BBIIBUTATh TUIOTE3y €€ PEIIeHUs, HAXOJUTh apryMEHThI JUIsl TOKa3aTesIbCTBa
CBOMX YTBEPKACHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBAaTh TIOJYYEHHBIE B XOJI€ PELICHUS 3aJayd pe3yJIbTaThl,
KPUTUYECKH OLIEHHBAaTh UX JOCTOBEPHOCTh, IMPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;



OCYIIECTBIISITH IIEJICHANIPABICHHBIN MMOMCK MEPeHOca CPEJCTB U CIIOCO00B
JENCTBUA B MPOGECCHOHAITBHYIO CPENyY;

YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U MPAKTHUYECKYIO 00JacTH
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIE UJCH, MTPEIIaraTh OpUrHHAIBHBIC MOAXO0/IbI U PEIICHHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE AIbT€PHATUBHBIE PEIICHUS.

3) paboTa ¢ uHpopmManmeii:

OpUEHTHUPOBAThCS B PAJIMUHBIX MCTOYHUKAX HUHoOpManuu (TeKcTe
y4eOHOTro NocoOus, HAyYHO-TIOMYJIIPHON TUTEpaType, OMOTOTHUECKUX CIOBaPsIX
Y CTIPAaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax naHHBIX, B IHTEepHETE), aHATN3UPOBATh
UHPOpPMAIIMIO pPa3IMYHBIX BUIAOB U (OpPM TMpEeACTaBICHUS, KPUTUYECKU
OLICHUBATH €€ JT0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(GbopMyITHUPOBATH 3aMPOCH U MPUMEHATH Pa3INYHbIe METOABI IIPU MMOUCKE U
oTOOpe OuoIornuecKoit UHpopMaIuu, HeOOXOAUMOM JJIs1 BHITIOJHEHUS Y4EOHBIX
3azay;

OpUoOpeTaTh OMBIT KUCIOJIB30BAHUSA MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMH, COBEPILIEHCTBOBAaTh KYJIbTYPY AaKTHUBHOTO  HCIOJb30BaHUS
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMANBHYIO (OpMY MpEACTaBICHUS
ouonornyecko uHopmanuu (cxembl, Tpaduku, AgUArpaMMBbl, TaOJIUIIbI,
PUCYHKH U JAPYTOE);

UCIIOJb30BaTh HAYUYHbIM S3bIK B KAauecTBE CpEACTBa Mpu padboTe ¢
Ouonornyeckod wuHGOpMaALMEd: TPUMEHATh XUMHYECKHE, (U3UUECKUE W
MaTeMaTU4YeCKHe 3HaKu U CUMBOJIBI, (POpMYJibl, a00peBUaTypy, HOMEHKIIATYPY,
UCIOJb30BaTh M MPEoOpa3OBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEJICTBA
HarJIsAHOCTH;

BIIQ/JICTh  HABBIKAMH  PACIO3HABAHWSA W 3alUTBl  HHQOpPMAIIHH,
MH(}OpMAIMOHHOW 0€30MaCHOCTH JIMYHOCTH.

OBiageHne YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMHU AeHCTBUSIMM:

1) o0menue:

OCYIIECTBIISITh KOMMYHHUKallUM BO BceX cdepax KHU3HH, aKTUBHO
y4acTBOBaTh B JIMAJIOTe€ WMJM JUCKYCCHUU IO CYIIECTBY OOCYX/IaeMOW TEMbI
(yMeHue 3amaBaTh BOMPOCHI, BBICKA3bIBATh CYXKIEHHS OTHOCHUTEIHHO
BBITOJIHEHMS MIpeiaraeéMoil 3a1auu, yIUThIBaTh HHTEPECHI U COTTIACOBAaHHOCTh
MO3UIMI IPYTUX YYaCTHUKOB IMAJOra UM AUCKYCCHUN);

pacrno3HaBaTh HeBepOaJbHBbIE CpPEJCTBA OOIEHUS, MOHUMAaTh 3HAYCHHUE
COILIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BOSHHUKHOBEHHSI KOH(QIMKTHBIX CHUTYaIWH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;



BJIQ/IETh PA3JIMYHBIMH CTIOCO0aMU OOIIEHHS M B3aUMOJICUCTBHUS, TOHUMATD
HAMEPEHUs JApPYTUX JIIOJEH, TMPOSBIATh YBAKUTEIbHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU GopMe HopMyTupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C MUCIOJb30BaHUEM
SA3BIKOBBIX CPEJICTB.

2) COBMeCTHAs IeSTeJbHOCTh:

MOHUMAaTh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHAHOW ¥ UHIMBUIyaIbHOU
paboTel MpU  penieHUuH  OUOJOTUYECKOM  mpoOjeMbl, 0OOCHOBBIBATh
HEO0OXOIUMOCTb MMPUMEHEHUS TPYIIOBBIX (DOPM B3aHMMOJICHCTBUSI PU PEIICHUH
y4aeOHOM 3a/1a4u;

BBIOMpATh TEMATHUKy W METOJBI COBMECTHBIX JACUCTBHIA C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KaXkJIOTO UJI€HA KOJUIEKTHBA,

OpUHUMATh 1M COBMECTHOM JIESATENbHOCTHU, OPTraHU30BHIBATH U
KOOPJIMHUPOBATh ACHUCTBUA MO €€ NOCTHUKEHHIO: COCTaBJIATH IUIAH JICVCTBHM,
pacupenensaTb pojaud ¢ y4€TOM MHEHUM YYaCTHUKOB, OOCYXIAaTh PE3yJIbTAThl
COBMECTHOU padoThI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja M KaXKJIOTO YYaCTHHKAa KOMAaH/bl B
001Ut pe3ysbTar 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

mpenjaraTb HOBBIE MPOEKTHI, OIICHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTHHAILHOCTH, IPAKTUYECKOI 3HAYUMOCTH;

OCYIIECTBIIATh IO3UTUBHOE CTPATETMUYECKOE IOBEIECHUE B Pa3IMYHBIX
CUTYaIHSIX, IPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITHh MHUIIMATHBHBIM.

OByajieHUe YHMBEPCAJbLHBIMH PeryJasSTHBHBIMHU JeHCTBUSIMMU:

1) camoopranu3anusi:

MCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHWS [JIS BBISBICHHS TPOOIEM M HX
pEIIeHMs B )KU3HEHHBIX U YY€OHBIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHHWM IIEJIEBBIE U CMBICIOBBIE
YCTaHOBKH B CBOMX JACHCTBHSIX M MOCTYIKAX MO OTHOIICHHUIO K KUBOU MPUPOJE,
CBOEMY 37I0POBBIO U 37J0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIEHO OCYIIECTBISTH MO3HABATENIBHYIO JESTEIIbHOCTD, BBISBIIATD
po0JIeMBbI, CTaBUTH U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4u B 00pa30BaTEIbHOMN
NESATETLHOCTH U KU3HEHHBIX CUTYAITUAX;

CaMOCTOSITENIFHO COCTAaBJISITh IJIaH pEHICHHs MpoOJeMbl C  YIETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTECHHUI;

JaBaTh OIICHKY HOBBIM CUTYAITUsIM;

pacMpsaTh paMKH Y4€OHOTO MIpeMETa Ha OCHOBE JIMYHBIX MTPEATIOYTCHU;

Jenath ~ OCO3HAHHBIM  BBIOOpP,  apryMEHTHPOBAaTH  €ro,  Oparth
OTBETCTBEHHOCTH 32 PEIICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;



croco0CcTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO IIUPOKOW SPYIUINH B
pasHbBIX 00JAaCTAX 3HAHUM, MOCTOSHHO IOBBIIIATH CBOW 00pa30BaTENbHBIN U
KyJbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTUBHI B ACATEIBHOCTD,
OLIEHMBATh COOTBETCTBUE PE3YJIBTATOB LIEISAM;

BJAJ€Th HABBIKAMHU IIO3HABATEJIBHOM pediiekcun Kak OCO3HaHUs
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, MX PE3YJIbTATOB H
OCHOBaHUH, UCIIOJIb30BATh NMPUEMBI peiIeKCUU Il OLIEHKU CUTYyalluH, BbIOOpa
BEPHOTO PEILICHHUS;

YMETh OLICEHHBAaTh PUCKH W CBOECBPEMEHHO NPHUHUMATh PEIICHUS IO HX
CHIDKEHHUIO;

OPUHUMATh MOTHMBBI M apryMEHThl JPYTMX IPU aHAJIU3€ pPE3yJIbTaTOB
NEATEIIbHOCTH;

3) npuHsATHE ce0Osl U APYTUX:

MIPUHUMATh ce0sl, MIOHUMAsi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

OPUHUMATh MOTHMBBI M apryMEHThl JPYTMX IPU aHAJIU3€ pPE3yJIbTaTOB
NEeATEIIbHOCTH;

MPU3HABaTh CBOE MPABO U NPABO JPYrUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU APYTOro YeI0BEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC peE3yabTAThIl OCBOCHHS COJEPKAHHS YUeOHOTO MpeaMeTa
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHEHTHPOBAHBI Ha OOCCICUYCHHE
npodunbHOro O0ydeHusi oOywarommxcs Ouosornu. OHU  BKJIIOYAIOT:
cnerupuyeckue i1 OMOJIOTUU HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBUIA
10 OCBOEHUIO, MHTEPIPETALUU U TIPEOOPA30BAHUIO 3HAHHM, BUJIBI IEITEIILHOCTH
10 TIOJyYCHHWIO HOBBIX 3HAHWW W WX TPUMCHCHHWIO B Pa3UYHBIX YUEOHBIX, a
TaK)K€ B pEATbHBIX JKU3HCHHBIX CHUTyarusx. [IpeameTHbie pe3ybTaThl
IIPEICTABIICHBI TI0 TOJIaM U3YUYEHUSI.

[IpenMeTHBIC pe3yabTaThl OCBOSHUS YueOHOTO nIpeameTra «buomorus» B 10
KJlacce JOJIKHBI OTPAKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OWOJOTUM B CHUCTEME
€CTECTBECHHBIX HayK, B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MUpa, B
MO3HAHUU 3aKOHOB TPUPOABI W PEIIEHWH TPoOJIeM  PaIMOHATIHLHOTO
MIPUPOIOTIOIH30BAHMUS, O BKJIaJI€ POCCUNCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OouoJjoruu;

BJIQJCHUC CHUCTEMOH OHWOJIOTMYECKMX 3HAHWW, KOTOpas BKIIFOYACT:
OCHOBOITOJIATAlOIIe OUOJIOTHYECKHE TEPMUHBI M TOHATHS (KU3Hb, KIIETKa,



OpraHu3M, MeTa0OoJM3M, TOMEOCTa3, CaMOPETYIISIHUsS, CaMOBOCIPOU3BEIACHHE,
HACJIEJICTBEHHOCTh, U3MEHUYMUBOCTh, POCT U Pa3BUTHUE), OMOJIOTUYECKUE TEOPUHU
(knmerouynast teopust T. IlIBanna, M. Illneiinena, P. BupxoBa, xpoMocoMHas
Teopus HacienctBeHHocTd T. Moprana), yuenus (H. Y. BaBuiioBa — o nieHTpax
MHOTOOOpa3usi ¥  MPOUCXOXKACHHUS  KyJbTYPHBIX  PACTCHHI), 3aKOHBI
(emmHOOOpA3Ms MOTOMKOB TIEPBOTO MOKOJICHHUS, PACIICTUICHUS, YACTOThHI TaMeT,
HE3aBUCHUMOro HacienoBanuss [. MeHnensda, TOMOJOTHYECKUX PSIOB B
HaCJIeICTBEHHON U3MEHUYNBOCTH H. . Basuiosa), MIPUHIMIIBI
(KOMILJIEMEHTapHOCTH ),

BJIaJICHHE OCHOBHBIMM METOJaMU HAY4YHOTO MO3HAHMS, UCIOJIb3YEMbIX B
OMOJIOTHYECKUX HCCIICIOBAHUSX KUBBIX OOBEKTOB (OMHUCAHUE, H3MEpPEHHUE,
HaAOJII0/ICHHE, SKCTIEPUMEHT);

YMEHHUE BBIACIATh CYIIECTBEHHBIE TPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT
U JYKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, pacTECHUM, KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPraHOB U
CUCTEeM  OpraHoB  pacTCHUH, KUBOTHBIX, YyeJoBeKa, MPOIIECCOB
KU3HEAEATEIbHOCTH, MPOTEKAIIINX B OpPraHMW3Max pacTeHHUl, KUBOTHBIX H
YeJIOBeKa, OHMOJIOTMUECKMX TPOILIecCCOB: OOMEHa BelecTB (MeTaboIn3M),
MpEBpAICHHs] SHEPTUU, OpPOKEHHs, aBTOTPO(PHOr0 U reTepoTpOoPHOro THUIIOB
nutaHus, (POTOCHHTE3a M XEMOCHMHTE3a, MHTO3a, MeEil03a, TraMeTOreHesa,
AMOpHOreHe3a, MOCTAIMOPHOHAIBHOTO pa3BUTHS, Pa3MHOXKEHUS,
WHINBUYyaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS T€HOB,
reTepo3nca, NCKYCCTBEHHOTO 0TOOpa;

YMEHHE YCTaHABJIMBATh B3aWMOCBSI3M MEXY OPraHOMJAMU KIIETKH U HUX
GYHKIUSAMH, CTPOCHHEM KIJIETOK pPa3HbIX TKAaHEW U UX (PYHKIHUSAMU, MEXKTY
OpraHamMM M CHCTEMaMU OpPraHOB y pPAacTEHUH, JKMBOTHBIX M YEJIOBEKAa U MX
GYHKIUSAMH, MEXIy CHUCTEMaMH OPTraHOB M MX (PYHKIUSMU, MEXKIY dTalamu
oOMeHa BENIECTB, JTalaMu KJIETOYHOTO IIMKJIA M JKU3HEHHBIX I[UKJIOB
OpraHu3MOB, ATallaMi 3MOPUOHAIILHOTO Pa3BUTHUSI, TEHOTUIIOM U (DEHOTHUIIOM,
(deHoTunom u pakrTopamu cpeabl OOUTAHMUS;

YMEHHUE BBISBIIATH OTINYUTEIbHbBIC IPU3HAKH )KUBBIX CUCTEM, B TOM UHCIIE
pacTeHHi, )KUBOTHBIX U YEJIOBEKA;

YMEHUE HCIOJIb30BaTh COOTBETCTBYIOIIME ApTyMEHTHI, OMOJOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JIJIsl JOKA3aTeIhCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEMaTUYECKHUX TPYIIIL;

YyMEHUE pemaTh OWOJIOTMYECKHE 3a7a4d, BBISIBIATH MPUYUHHO-
CJICICTBCHHBIC CBS3M MEXKIY UCCIETYEeMbIMU OMOJIOTHYECKUMHU MPOIECCaMU |
SBJICHUSIMH, JIeJIaTh BBIBOJABl M TMPOTHO3bI HA OCHOBAaHUW IOJYYEHHBIX
pe3yJIbTaToB;



YMEHHUE BBINOIHATH JA0OPATOPHBIE U MPAKTHYECKUE PabOThI, COOMIOAAThH
npaBuiia mpu paboTe ¢ yueOHBIM U JIabopaTOPHBIM 000PYA0BaHUEM;

YMEHHUE BBIIBUTAaTh THUIOTE3bl, MPOBEPATh HX IKCIIEPUMEHTATHHBIMU
cpenctBamu, (popmynupys Lelb MCCIEIOBaHUS, aHAIU3UPOBATh IMOJTYyYEHHBIC
pe3yabTaThl U JeiaTh BEIBOJIbI;

yYMEHHE y4acTBOBaTh B yUE€OHO-UCCIEI0BATENBCKON paboTe mo 6uosorumu,
AKOJIOTUU M MEIUIIMHE, TPOBOJUMON Ha 0a3e MIKOJIbHBIX HAYyYHBIX OOILECTB, U
nyOJUYHO  MPEACTABISITH MOJYyYEHHbIE pE3yJbTaTbl Ha  YYCHUYECKUX
KOH(EPEHITUSAX;

YMEHHE OICHUBATh 3THUYECKHUE ACIEKThl COBPEMEHHBIX HCCIEAOBAHUN B
objmacTu  OMOJIOTMM M MEIMLIMHBI  (KJIOHUPOBAHHE, HMCKYCCTBEHHOE
OIUIOJJOTBOPEHUE, HAITPABICHHOE U3MEHEHNE T€HOMA U CO3JaHUE TPAHCTE€HHBIX
OpraHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIM BHIOOP Oymyliel mpodeccuoHanbHON
NEATEIbHOCTH B 001aCTH OMOJIOTUU, MEUIIUHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIBCKOTO XO0351CTBA, MTALLEBOU IIPOMBIIUIEHHOCTH, yIIyOsTh
MO3HABATENIbHBIN ~ HMHTEpPEC, HANpaBJICHHBI Ha  OCO3HAHHBIA  BBHIOOD
COOTBETCTBYIOILEH MPOPECCUH U TPOJOJIKEHHE OMOJIOrMUECKOro 00pa30BaHus B
OpraHu3aLMIX CPEAHEro Npo(heCCHOHATBLHOIO U BBICILIETO 00pa30BaHUs.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHOTO npeamMera «buonorus» B 11
Klacce NOJDKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OWOJOTHUM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHOM E€CTECTBEHHO-HAYYHOM
KapTHUHBI MHUpPA, B MO3HAHUM 3aKOHOB MPUPOJLI M PEIICHUH KOJIOTUUYECKUX
mpoOJieM YeJOBEYEeCTBa, a TAaKXKE B PEIICHHUH BOIPOCOB PALMOHAIBHOTO
IPUPOAOIIONH30BAHUSA, U B POPMUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K IPUPOJIE,
00II1eCTBY, YEJIOBEKY, O BKJIaJIe POCCUUCKHUX U 3apyOeKHBIX YUEHBIX-OHOJIOTOB B
pa3BUTHE OUOJIOTUH;

YMEHHUE BIJIAJIETh CHUCTEMOW OMOJOTMYECKUX 3HAHMM, KOTOpas BKIIOYAET
OMpeaeieH!s] U MOHUMAHUE CYIIHOCTH OCHOBOMOJATrarolIMX OHOJIOrHYEeCKUX
TEPMUHOB U TOHATHH (B, dKOocHUCcTeMa, Ouocdepa), OMOIOTUYECKHE TEOPUHU
(aBomtononHast Teopust Y. [lapBUHA, CHHTETHYECKash TEOPHUS SBOJIOLMH),
yuenust (A. H. CeBepuoBa — 0 MyTsAX W HampapieHUsX 3Bomonuu, B.W.
Bepnazackoro — o 6uocdepe), 3akoHbl (TeHETHUYECKOro paBHOBecHs J[x. Xapau u
B. BaiinGepra, 3apossimeBoro cxoactsa K. M. bapa), npaBuna (muanmyma lO.
JInbuxa, IKOJOTHYECKOW MHpPaMUJIbI SHEPTHH), THUMOTE3bl (THMOTE3a «MHpa
PHK» V. I'mnGepta);

yMEHUE  BJAJETh OCHOBHBIMH  METOJIaMM  HAy4YHOTO  IIO3HAHUA,
UCIIOb3YEMbIMH B OHOJIOTUYECKUX HCCIEIOBAHUSIX IKUBBIX OOBEKTOB W



dKOCHCTeM (OmHcaHue, W3MEpeHue, HaOIoIeHne, SKCIIEPUMEHT), CIIocoOamMu
BBISIBIICHUS U OIICHKU aHTPOIIOTEHHBIX U3MEHEHHH B TIPUPOJIC;

YMEHHUE BBIIENATh CYIIECTBEHHBbIC NPHU3HAKU: BHUIOB, OHMOTEOIEHO30B,
AKOCUCTEM U Ouochephl, CTAOUIU3UPYIOMIETO, ABUKYILIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, AJUTOTIATPUIECKOTO " CUMIIATPHIECKOTO
BUI000pA30BaHMsI, BIMSHHUS JBHKYIIUX CHJI DBOJMIONMM Ha TEHO(OHT
NOMYJISIUU, TPUCTIOCOOJIEHHOCTH OPTraHrU3MOB K cpejie OOUTaHMsl, YepeqOBaHUS
HaIpaBJICHUN JBOJIIOIMKM, KPYroBOpOTa BELIECTB W IOTOKA JHEPTUU B
HKOCUCTEMAX;

YMEHUE YCTaHABIIMBATh B3aUMOCBS3M MEXKIY IPOIECCAMH HBOJIOIUH,
JBIDKYIIAME CHJIAMU aHTPOIIOTEHE3a, KOMITOHEHTAMU Pa3JIUYHBIX SKOCUCTEM U
IPUCTIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBISBISATH  OTJIMYUTENbHBICE TPU3HAKK  JKUBBIX  CHCTEM,
MIPUCIIOCOOJICHHOCTh BUJIOB K Cpejie OOMTaHUs, aOMOTHYECKUX U OMOTUYECKHUX
KOMITOHEHTOB JKOCHCTEM, B3aWMOCBSI3€ii OpraHM3MOB B COOOIIECTBaX,
AHTPOIIOT€HHBIX U3MEHEHUN B SKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHUE HCMOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OMOJIOTHYECKYIO
TEPMUHOJIOTUIO M CUMBOJIMKY JISI TOKA3aTeJIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CHUCTEMATHYCCKUX TPYMI, B3aWUMOCBS3W OpPraHU3MOB W CpEeAbl OOWTaHWI,
€IMHCTBA YEJIOBEUECKHX pac, HEOOXOAMMOCTH COXPAHECHHS MHOTO0O00Opasus
BUJIOB ¥ DKOCUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MTPUPOJIBI U YEIOBEUECTBA;

yMEHUE peliaTh OWOJOTUYECKHE 3a/aud, BBISBISATH PUYUHHO-
CJICICTBEHHBIC CBS3M MEXKIY UCCIEIYEeMbIMU OMOJOTHYECKUMHU MPOIECCaMU U
SBJICHWSIMHU, JIeJIaTh BBIBOJBI M TPOTHO3BI Ha OCHOBAHWU TOJIYYCHHBIX
pEe3yNbTaTOB;

yYMEHHUE BBITIOJHATH Ja00OpaTOpHBbIE U MpaKTUYECKUe padOThl, COOMIOAATH
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

YMEHUE BBIABUTATh THUIIOTE3bI, MPOBEPITh HMX OKCICPUMEHTATHLHBIMU
cpenctBamu, (GopmMymupys 1ellb HCCIIENIOBAaHUS, aHATM3UPOBATH IOTYYEHHBIC
PEe3yNbTaThI U JCIaTh BHIBOIBI,

YMEHHE y49acTBOBATh B YUCOHO-HCCIICIOBATEILCKONW paboTe 1o OMOJIOTHH,
AKOJIOTUU ¥ MEIUIIMHE, TPOBOMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIECTB, U
nyOJUYHO  TPEACTABIATH  TOJYYCHHBIE pPE3yJbTaThl Ha  YUICHUYCCKUX
KOH(epeHIusX;

YMEHUE OIIEHWBATh THUIIOTE3bl W TEOPUH O TPOUCXOKICHUU KU3HHU,
YeJIOBeKa M YEeJOBEUECKMX pac, O TNPUYMHAX, TOCJIEACTBUSX M CIOCO0ax
Ipe0TBPAICHUS I100aJbHBIX H3MEHEHU B Onocdepe;

yYMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BBIOOp OyAyiel npodeccuoHaaIbHOM
NEATEILHOCTH B 00JacTH OWOJIOTHH, JKOJOTHH, TPHUPOJIOINOIB30BAHNS,



MEJULMHBI, OMOTEXHOJOTUH, ICUXOJIOTHH, BETEPUHAPUH, CETLCKOrO X035ICTBa,
MUIIEBOM  MPOMBINIJIEHHOCTH,  yrayOJsTh  INO3HABATENbHBIA  HMHTEpEC,
HaIpaBJICHHBI HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIECH Mpodeccuu Hu
POJOJDKEHNE OHOJIOTMUECKOro 00pa3oBaHHs B OpraHU3alldiIX CPEIHETo
po(hecCHOHANBFHOTO U BBICIIET0 00pa30BaHUS.
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