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MNOACHUTEJIBHAS 3AIINCKA
[TporpamMma mo yueOHOMY mpenmery "buonorusa" (nmanee - Ouosorusi) Ha
YPOBHE cpenHero obimero oOpa3oBaHus pa3paboTaHa Ha ocHoBe deaepasbHOrO

3akoHa oT 29.12.2012 N2 273-d3 «O06 obpazoanuu B Poccuiickoit deaepanumy,
dI'OC COO, Konnenmmu mnpenomaBaHus ydeOHoro mpenmera «buomorus» u
OCHOBHBIX MOJIOKEHUI (PenepanbHoil paboueil mporpaMmMbl BOCIIUTAHUS.

VYueOubiii npeamer «buonorus» yriayonéHHoro ypoBHsS u3ydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHoU obnactu «EcrecTBeHHO-
HayuyHble mpenmets». CorjacHo monoxkeHusm OI'OC COO mpodunpHbe
yueOHbIe TPEeIMEThl, U3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
nuddepennpann  oOy4eHUsT Ha YpOBHE CpeaHEro ooOiiero oOpa3oBaHUA U
NPU3BAHbBl OOECHEYUTHh MPEEMCTBEHHOCTh MEXK]y OCHOBHBIM OOIIUM, CPEIHUM
o0I1IUM, CpeHUM TTPOoPeCCUOHATIBHBIM U BBICIIUM oOpa3oBaHueM. B To ke Bpems
KOKIBIM W3 JTHX Y4YeOHBIX TMIPEAMETOB JOJDKEH OBITh OpPHEHTHPOBAaH Ha
MIPUOPUTETHOE pEIIeHUE 00pa30BaTEIbHBIX, BOCHHUTATCIBHBIX H Pa3BHUBAIOIINX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
WHTEpeca K KOHKPETHOM 00JIaCTM HAy4YHOTO 3HAHMsSI, CBSI3aHHOTO C OMOJIOTHUEH,
MEIUIMHON, 3KOJIOTUEM, ICUXOJOTUEHN, CIIOPTOM WJIM BOEHHBIM JICJIOM.

[Iporpamma no yueOHoMy mnpenmery "buonorus" naér mpeacTtaBiieHHE O
Heau M 3ajadax u3ydeHus ydeOHoro mnpenmera «buonorus» Ha yriayOnéHHOM
YPOBHE, OIpeeseT 00s3aTeabHoe (MHBAPUAHTHOE) MPEAMETHOE COEPIKAHUE, ETO
CTPYKTYpPUpPOBAaHHME TIO pazjieliaM M TeMaM, paclpeelieHde Mo Kiaccam,
PEKOMEHIyeT TOCIEeI0BATeIbHOCTh M3Y4YEHUS y4eOHOro Marepuaja ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPHUIIPESIMETHBIX CBS3€H, JIOTUKH Y4eOHOTo Tpollecca,
BO3pPACTHBIX OCOOEHHOCTEeH oOyuwatomuxcsi. B mporpamme 1o Ouosioruu
peaNn30BaH TMPUHIUI TPEEMCTBEHHOCTH C U3Y4YeHHEM OWOJIOTUM Ha YypOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HANpaBIEHHOCTh Ha TMOCJENYIOIIee pa3BUTHE OWOJOTMYECKUX  3HAHWH,
OPUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOTO MHPOBO33pPEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUN O 370pOBOM 00pasze >KU3HHU, Ha
BOCIIMUTaHHE OEpEeKHOTO OTHOUICHHsS K OKpyKawolled npupoAaHoi cpexae. B
nporpaMMe Mo OWOJIOTUM TakXKe TOKa3aHbl BO3MOXHOCTH y4eOHOIro IMpeamMera
«buonorusiy B peanmuzaiuu  TpeOoBanuii PI'OC COO k mIaHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OO0ydeHUs U B
GbOpMHpPOBaHUM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOy4arolmuxcss MO OCBOCHHMIO COAEpX aHHUS OUOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE CpeAHEro 00IIero 0opa3zoBaHusl.

VY4eOubiii ipeamet «buonorus» Ha ypoBHE CpeIHEro ooImero oopa3oBaHuUs
3aBepmiaeT OMOJIOTMYECKOe O00pa3oBaHWE B IIMKOJE W OPUEHTHPOBAH Ha
pacIvipeHue U yriyoJieHHe 3HaHUW 0O0ydYaronuxcs O >KUBOW MPHUPOJE, OCHOBAaX



MOJICKYJISIPHOM M KJIETOYHOW OHOJIOTHMH, IMOPHOJIOTUM U OWOJIOTUM Pa3BUTHA,
TeHETHUKH, CEJCKIIUN, ONOTEXHOJIOTUH, SBOIIOIIMOHHOTO YUCHHS U SKOJIOTHH.

Nzydyenne yudeOHOro mnpeamera «buonorus» Ha YriIyOJIEHHOM YPOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYaOIIUXCS K MOCIEAYIOLIEMY IOIYYEHHIO
OMoNoruueckoro  oOpa3oBaHHMA B By3aX W OpraHU3alMAX  CPEIHETO
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMONOTHMYECKUX  3HAHWUW, TMIOJYYCHHBIX TMpPU  HU3YyYEHUH  OOydaromUMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U yriyojieHbl OWOJIOTMYECKHE 3HaHMsSI O pAacTEHUsSIX, JKUBOTHBIX,
rpubax, OakTepusax, OpraHU3ME YeJOBeKa, OOIMIMX 3aKOHOMEPHOCTIX >KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS ITPUKIIAHOTO U IIOMCKOBOIO
XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh KAaK OPUEHTHUPHI JIJIS MOCIEAYIOLIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAaHUSIMH, TOJYYEHHBIMU OOYYAIOIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM U 3BOJIOLUUOHHBINM MOAXOABl K HU3YYEHHIO OHOJIOTHUH.
CoryiacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE IS JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Mrupa Ha 3emiie,
COXpaHEeHUs OHMOJIOTMYECKOro pa3HooOpaszus 1uranetel. Tak, B 10 kmacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJNIOTMM Pa3BUTHUS, TEHETUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS OOydYarolIUXCs IO OOTaHUKE, 300JIOTHH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs SBOJIOLHMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus» mnpuszBaH  00€CHEUUTh  OCBOCHHUE
00y4aroIUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIUIIOB U MPaBUJ,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMbI, O BBIAAIOUIUXCS HAYYHBIX JOCTHUKEHUSIX, COBPEMEHHBIX
UCCIIEIOBaHMUSIX B OMOJIOTUH, IPUKIIAHBIX aCleKTax OMOJOrMYecKUX 3HaHUM. J{is
pa3BUTUSL M TOJAEpXKaHUS HHTEpeca oO0ydarommxcs K OHOJIOTUM Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOI0 MaTepuaa B COAEPKaHUU MPOTPAMMBI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHSI U PA3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PElICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MTPOOIIEM.

Lenb n3yuenus: yueOHoro npenmera «buonorus» Ha yriyoJ€HHOM YpOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHu3allid >KUBBIX CHUCTEM pa3HOrO0 paHra M NPUOOPETEeHHE YMEHH
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HHTEpECa K ONpeAesEHHON o0sactu



npo(hecCHOHANBHON JAESITENbHOCTH, CBSI3aHHOW C OMoONIoOTHMEH, WM K BBIOODPY
y4eOHOT0 3aBEICHUA I IPOIOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusl.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yri1yOlIEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE OOYYAIOIIMMHUCA CUCTEMbI OMOJOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJOTMYECKUX TEOPUSX, KOHLEMIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOEHMHM, MHOT0O0Opa3MM U OCOOEHHOCTSIX OMOJOTMYECKHX CHUCTEM (KJIETKa,
OpraHu3M, MONyJsALus, BU, OMOreoneHos3, onocdepa); 0 BbIIAIOMUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJICHUE OOYYaroMMXCA C METOJaMU TO3HAHMS KUBOW MPHUPOJBIL:
UCCJEIOBATEICKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOW OMOJIOrMM, SMOpUOJIOTMM U OWOJIOTMM DPa3BUTHUS, TEHETHKU WU
CEeJICKIIMM, OUOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHMH, MAaJEOHTOJIOTHUH,
DKOJIOTMH);  METOAaMH  CaMOCTOSITEIBHOTO  NPOBEIEHUS  OMOJOTMYECKHX
uccienoBaHuii B Jlabopatopur W B mOpupojae (HaOMIoJeHue, HU3MEpEeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHME OOYyYalolUMUCS YMEHHUSIMU: CAMOCTOATEIBHO  HaXOJHWTb,
aHAJIM3UPOBATh M HCIIOJIB30BATh OMOJIOTMUYECKYI0 HH(POPMALUIO; MOJIb30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTMEN M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M COLMAIBHO-3KOHOMUYECKHUMH M  HKOJOTHYECKUMU
npobiieMaMu 4Y€JIOBEYECTBA; OLEHUBATh IOCIEICTBUS CBOEH NEATEIBHOCTU I10
OTHOILIIEHUIO K OKpYXKarolled NpUpOAHON cpeae, COOCTBEHHOMY 3I0pPOBBI0 U
3I0POBBIO  OKPY)KAIOIIMUX  JIIOJIeH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKKA MH(GEKIIMOHHBIX 3a00J€BaHUl, MpaBUIa MOBEACHUS B MPUPOJIE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~ NPUPOJHOTO W TEXHOTEHHOI'O  XapakTepa; XapaKTepHU30BaTh
COBpEMEHHbBIE HayYHbIE OTKPHITUS B 001aCTH OHOJIOTUH;

pa3BuTHE Y 00y4arOUIMXCsl MHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IMpOILlECCE 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCIICIOBAaHUSIMU B OHMOJIOTMH, pElIaeMbIMU €10 MPOoOJIeMaMH, METOJI0JI0THEH
OMOJIOTrMYECKOT0 UCCJIEI0BAHMSI, IIPOBEICHHUS AKCIEPUMEHTAIIBHBIX
UCCJIEIOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOJAEIUPOBAaHUS OMOIOTMUYECKUX
0OBEKTOB U MPOLIECCOB;

BOCIIUTAHUE Yy 00YYaIOIUXCsl [IEHHOCTHOTO OTHOILIEHUS K KUBOW MPHUPOJE B
LIEJIOM U K OTJENbHBIM €€ 00beKTaM U SIBJICHUSIM; (JOPMUPOBAHHUE 3KOJIOTHUYECKOH,
TEeHETUYECKOM TIpaMOTHOCTH, OOIIEH KyJbTypbl TIOBEICHUS B TMPUPOIE;
MHTErPallMH €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOy4YaloMMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOJIOTIONB30BaHUU  (COOJIIOICHUE TIpaBUJl TOBEICHUS B TMPUPOJE, OXPaHbI
BHJIOB, KOCHCTEM, OHMOC(ephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBBS M 370POBbS



OKpyXXalmux Jojned  (cobmomeHuss wMep mnpoduinaktuku — 3a00JIeBaHUH,
oOecrnieueHrne O€30MaCHOCTU KHU3HEACSITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaLUAX
OPUPOJHOTO U TEXHOTCHHOTO XapakTepa) Ha OCHOBE  HCIOJB30BaHUS
OHMOJIOTHUECKUX 3HAHUI U YMECHHI B OBCETHEBHOM KU3HH;

CO3/JaHME  YCJOBHWMA  JUIsi  OCO3HAHHOTO  BbIOOpa  OOydYarOIUMUCS
VHIMBUTyaJIbHOU 00pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
NOCIEAYIONEMY MPOPECCHOHATHHOMY CaMOOIPEICICHNUI0, B COOTBETCTBUH C
WH/IMBUIYaIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMH PErroHa.

OO0111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YEeHHE OUOJIOTMU Ha YIITyOJIEeHHOM
ypOBHE cpeaHero oobiero oopazoBanusi, coctasisier 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

Ot6op opraHm3amMOHHBIX (OPM, METOJOB U CPEACTB OOYYCHHUS OMOJIOTHH
OCYIIIECTBISIETCS C y4ETOM CHEIHM(HUKU €ro CoAepKaHHWsS W HAMpaBICHHOCTH Ha
OpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsaX CpPETHETO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YYEHUHU OMOJIOTHH HA YIIIYOJIEHHOM YPOBHE
SBIISIETCS TIPOBEJCHUE JIA0OPaTOPHBIX M MpakTUudeckux pabor. Taxxke ydactue
OOy4YaronMXcs B BBIMOJIHEHUH MPOEKTHBIX U Y4€OHO-UCCIIEI0BATENBCKUX PabdoT,
TEMaThKa KOTOPBIX ONPENESeTCS y4yuTeIeM Ha OCHOBE HMEIOIIMXCA
MaTepHAThHO-TEXHUYCCKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIIOBUH.

COAEPKAHUE OBYUYEHUSA
10 KVIACC

Conepxxanue mpOrpamMMbl, BBIAEIECHHOE KYpCcusoM, HE BXOAUT B MPOBEPKY
rocyaapcTBeHHoi urorooi arrectaruu (I'MA).

Tema 1. buoJsiorusi Kak HaykKa

CoBpemeHHas OUOJOTHSI — KOMITJIEKCHAsl Hayka. KpaTkas uctopus pa3BUTHUS
Oouosioruu.  buojornueckue HaykKM M U3y4yaeMble UMM TPOOJIEMBI.
dyHIaMEHTalbHbIE, NPUKIATHbIE M TOUCKOBBIE HAy4YHbIE HCCIEIOBAHUS B
OHMoOTHH.

3HadeHune O6MoIoruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. [Ipodeccun, cBsizanHbie ¢ Ouosorueil. 3HaueHue OUOJOTUM B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJIOBEKA: MEIUIIMHE, CEIbLCKOM XO35ICTBE,
MPOMBIILIEHHOCTH, OXPaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. dapBuH,
VY. I'apseu, I'. Mennens, B. U. Bepnanckuit, W. I1. I1aBnos, 1. 1. Meunukos, H.
. Basunos, H. B. TumodeeB-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.



Tabmuubr u cxembl: «CBsi3b OMOJIOTMH C APYrUMHU Haykamm», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3Yy4YCHHUE

KuBble cucTeMbl Kak mpeaMer u3ydeHus Ouosoruu. CBONCTBa KUBBIX
CUCTEM: €IMHCTBO XHMHUYECKOIO COCTaBa, JAUCKPETHOCTb U LEJIOCTHOCTD,
CIOXXHOCTb M YIOPSAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, K3MEHYMBOCTD, POCT U Pa3BUTHE.

YpoBHH OpraHu3ali KUBBIX CHUCTEM: MOJIEKYJISPHBIA, KIIETOYHBIH,
TKaHEBbIN, OpraHU3MEHHBIM, MONYJISIIIUOHHO-BUIOBOM, ADKOCHCTEMHBIN
(buoreonenoTnyeckuit), OuochepHsiii. Ilporecchl, TPOUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpHW3HAKH >KMBOTO. JKWM3HB Kak (opMa CyIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme ,uBble CUCTEMbI HA PA3HBIX YPOBHSIX OPTraHU3AIUU.

N3ydeHne XKUBBIX cuUcTeM. Meroasl Ouosorudeckord Hayku. HaGmromeHwue,
M3MEpEHUE, IKCIIEPUMEHT, CUCTEMAaTU3alusl, MeTaaHanus. llonaTue o 3aBucuMon u
HE3aBUCUMOM mniepeMeHHOW. IlmaHmpoBanme skcnepumenta. [loctaHoBka u
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonornueckux JaHHbIX. OIl€HKa JOCTOBEPHOCTH IMOJYYEHHBIX
pe3ynbTaroB. [IpuuMHBI HCKaxXeHUs pe3yJIbTATOB JSKcrepuMeHTta. lloHATtue
CTaTUCTUYECKOTO TECTA.

JleMoHCTpanumn

Tabmuupel u cxeMbl: «OCHOBHBIE TPU3HAKU JKU3HU», «buosnorunyeckue
cuctembl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3AlMMU KUBOU
npuponb», «CTpOe€HHE MKUBOTHOW KIETKW», «TKaHU KHUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opranusmay», «buoreonenos», «buochepa», «Metosbl
W3YUYEHHUS )KUBOM ITPUPOIBI».

O6opynoBanue:  jaboparopHoe  oOOpyloOBaHWE  JUIsi  IPOBEJCHUS
HaAOJIOICHUM, U3MEPEHH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnoib3oBaHWE PA3IMYHBIX METOJAOB MpPH
M3YUYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KieTku

Knerka — cTpykTypHO-QYHKIMOHANIbHAS €IUHMIIA >KUBOro. Kcropus
oTkpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOXKECHHUS COBPEMEHHOHN KJIETOUHOM
TEOPHUH.

MeTtoasl  MOJIGKYJISIDPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHUS,
xpoMarorpadusi, snexTpodopes, METon MEUYEHBIX aToMOB, auddepeHITnanbHOe
HeHTpUyTrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposanmvix
Ka1emox. DIEeKTpOHHass MUKpockonus. Kongokanvras muxpockonus. Bumanvhoe
(npudicuzHenHoe) uzyueHue Kiemox.

JdemoHcTpanuu



[Toptpetsr: P. I'yk, A. Jleenryk, T. [lIsann, M. lllnelnen, P. Bupxos, K. M.
bap.

Tabmumpl 1 cxembl: «CBETOBOM MUKPOCKOI», «DNEKTPOHHBIA MUKPOCKOI,
«HMcTopus pa3BUTHS METOLOB MUKPOCKOTIUIY.

O6opyioBaHUE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

IIpakTnyeckas pabGora «/3ydyeHHe METONOB KIETOYHOM OHOIOrUU
(xpomarorpadus, anektpodope3, auddepeHuaIbHOe HEHTPUGYTHPOBaHUE,
[TLP)».

Tema 4. XumMmnueckasi OpraHu3anus KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- M YJIbTPAMHUKPOIIEMEHTHI.
Bona u €€ poiib Kak pacTBOPUTENS, PEAreHTa, y4acTUE B CTPYKTYPHUPOBAHUHU
KJIETKH, TEIUIOPETYIsuu. MuHepaibHble BEIIECTBA KJIETKH, UX OMOJIOrHYecKas
poJb. Posib KAaTHOHOB ¥ aHHOHOB B KJIETKE.

Oprannueckne BelIeCTBa KJIETKU. buonorndeckue mnoJumepnl. benku.
AMUWHOKUCIIOTHBIN cocTaB 0enkoB. CTpyKTYyphl O€JIKOBOM MOjeKyibl. [lepBuuHas
CTpYKTypa Oeika, TNeNnThaHas CBsA3b. BTopuyHas, TpeTUYHAas, 4YEeTBEPTHUUHAS
cTpykTypbl. JleHatypamus. CoiictBa OenkoB. Kiaccudukamuss — Genkos.
buonornyeckue Qpynkuun 6enkoB. [Ipuonsi.

YraeBoabl. MOHOCaxapuabl, AUCAXAPHUIBI, OJIUTOCaAXapUAbl U MOJIMCAXaAPUIbI.
OOmmii 1IaH CTPO€HHS U (PU3UKO-XMMUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue GpyHKIIMM YTII€BOIOB.

Jlunuast. l'uapodunsHo-TUApOPOOHBIE CBOMCTBA. Kilaccudukarus Tumnuios.
Tpurnunepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO01IMe CBOMCTBAa OMOJIOTHUECKUX MEMOpaH — TeKYy4eCTh, CIIOCOOHOCTh K
CaMO3aMbIKaHUIO, TIOJYITPOHULIAEMOCTb.

Hyxnennossie kucnotel. JJHK u PHK. CrpoeHune HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IIpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cniupans. MectoHaxoxaeHue u ouonorndeckue gpynkuuun JTHK.
Bune PHK. ®yukunn PHK B kietke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B Moliekyine ATO.
buonornyeckue pynkunun AT®. BoccTtaHOBIEHHBIE IEPEHOCUNKU, UX (DYHKIIMH B
Kietrke. [pyeue wykneozuompugocgpamer (HT®P). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorus: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEAOBAHUS
COCTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl OuoMonekyn. Mooeruposarue
CcmpyKmypbol U OYHKYull OUOMONEKY U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeaHu4ecKull cunmes 6UOMONEKY]L U UX HENPUPOOHBIX AHALO208.

JdemoHcTpanuu

[Toptpetsr: JI. [Tonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Caurep, C. [Ipy3unep.



Hnarpammer:  «PacnipeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmumpl u cxemsl: «llepuoanueckas TabiuIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOIb», «BemecTtBa B cocraBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€lIKOBOM MoOJeKylbl», «CTpoeHHEe MOJIEKYI
yraeBoaoBy, «CTpoeHWe MOJeKyd JIMNHUI0B», «HyKilenHOBBIE KHCIOTBDY,
«Ctpoenne Monekyibl ATOy.

O6opynoBaHue: XUMUYECKas IOCY1a U 000PYI0BaHKE.

JlabopaTtopuasi padota «O0Hapyx)eHUE OCJIKOB C MOMOIIBIO KAYeCTBEHHBIX
peaKkuuii».

JlabopaTtopnass  pabora  «MccienoBaHue  HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenne u QyHKINH KJIETKH

Tumbel KIETOK: 3yKapuoTHYecKas U Ipokapuotuyeckas. CTpyKTypHO-
(yHKUIHOHATIbHBIE 00pa30BaHUs KIETKH.

CtpoeHue npoKkapuoTUIeCcKou kieTku. Kinerounast creHka OakTepuiil U apxewu.
OCcoOEHHOCTH CTpPOEHHSI TEeTepOTPO(HON U aABTOTPOPHON NPOKAPUOTUUECKUX
KJIETOK. MeCTO U poJib MPOKapUOT B OMOLIEHO3aX.

Crpoenue U (GYHKIIMOHUPOBAHUE AYKapHUOTUYECKOU KJIETKHU.
[Ina3zmatnueckas wmemOpana (mnasmaneMma). CTpykTypa IJIa3MaTHYECKOU
MeMOpanbl. TpaHcoOpT BELIECTB Yepe3 IMIa3MaTUYECKyt0 MEMOpaHy: NMacCHUBHBIN
(muddysus, obneruénnas auddysus), akTUBHBIA (NMEPBUYHBIA U BTOPUYHBIN
akTUBHBIA TpaHcnopT). [lomynponunaemocts wmemOpanbl. Pabota Hatpuii-
KaJIMeBOr0 Hacoca. DHJOIMTO3: MUHOLMTO3, (arouuTo3. DKk3o1uTo3. Kierounas
creHka. CTpykTypa u QyHKIMH KIETOYHON CTEHKU PACTEHHI, TpHOOB.

[utonna3ma. [{uto3one. Llutockener. [IBmxeHne nurormiazMbl. OpraHouasl
kietkun. OmHoMeMOpaHHBIE OPraHOWIbl KIETKH: OJHAOIJIAa3MaTHYecKash CeTh
(BIIC), anmapar T'onbaku, JTU30COMBI, UX CTpoeHUE W (yHKIHMH. B3anmMocCBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyISIPHOIO PETHKYJIyMma.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHTe3 pacTBOpUMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbI)  SHAOIUIA3MATHYECKUN
petukynyM. CekpetopHas QyHkius anmapata ['onbmxu. Moougurkayus 6enkos 6
annapame [onvoorcu. Copmupoexka benxkos 6 annapame I onvoxcu. TpaHcnopt
BEIIECTB B KJIETKE. Bakyonn pacTutenbHbIX KIeToK. Kierounslid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWAbl  KJIETKH:  MUTOXOHJPWUU,  IIJIACTUJIBI.
Ipoucxoorcoenue mumoxonopuii u niacmuo. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (QyHKIIMM MHUTOXOHIpuM u tmuiactun. [lepBuunsie,
BTOPUYHBIE H  CJOXHBIE  TUIACTUAB  (DOTOCHMHTE3UPYIOMIMX  DYKApHOT.
XJ0OpOMmIacThl, XPOMOILIACTBI, JIEMKOTIIIACTHI BBICIIMX PACTCHUN.

HememOpanubie opranouabl kiaeTtku CTpoeHuEe U (PYHKIIMM HEMEMOpPaHHBIX
OpraHOUI0B KJIETKH. Pu6ocombl. IIpomedsicymounvie Qunamernmul.



MukpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBIIIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbvl Hemblueunblx Kiemok. MukpotpyOouku. Kietounsrit
neHtp. CTpoeHHME ¢ JBUKEHHE JKITYTUKOB U peCHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benxku, accoyuuposanmvie ¢ MuKpopuiameHmamu u
muxpompybouxamu. Momopnvle Oenxu.

Anpo. Obosouka siapa, XpOMAaTHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkun. SnepHeiii 6enkoBbI MaTpukc. [IpocTpaHCTBEHHOE pacCHOIOKEHUE
XpOMOCOM B HHTep(azHOM sape. Iyxpomamur u 2eemepoxpomamut. benxu
XpOMaTHHA — THUCTOHBI. Jlunamuka s0epHol 00010YKU 6 Mmumose. HoepHviii
MpAaHCcnopm.

Kinerounsle BkmtoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTENBHOM, JKUBOTHOM, TPUOHON).

JleMoHCcTpaMuA

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuupl u cxembl: «CTpoeHUE SYKapUOTHUECKOW KIeTKn», «CTpoeHue
JKUBOTHOW  KJIETKW», «CTpO€HME  pacTUTENbHOM  KIEeTKW», «CtpoeHne
MHUTOXOHAPUWY, «A1po», «CTpoeHne MPOKAPUOTHUIECKON KIETKI.

O6opyioBaHME: CBETOBOM MHKPOCKON, MHKpPOIpENnapaThl PacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpPOIIpEnapaThl OaKTepUaTbHBIX KIETOK.

JlaGoparopuass padora «l3ydeHue CTpPOEHHS KJIETOK Pa3JIUYHBIX
OpraHU3MOB).

IIpakTuyeckas padora «/3ydyeHune cCBOMCTB KJIECTOUHON MEMOpPAHbD.

JlabopaTtopnass padora «MccnenoBaHue IU1a3MoiM3a W JAEIUIa3MoJin3a B
PACTUTENbHBIX KIIETKaX».

IIpakTuuyeckass padora  «l3ydyeHue  JOBWKEHHS  UUTOIUIA3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

AccUMHIIALINS ¥ TUCCUMIUISIINS — JIBE€ CTOPOHBI MeTabom3Ma. Tumnsl oomMeHa
BEILIECTB: aBTOTPO(HBIN U reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
nmpoleccax. OHepreruueckoe obOecrnieueHue kieTku: mnpeBpamieHne AT B
oOMeHHBIX Tporeccax. DepMEHTAaTUBHBIA XapakTep peakiuil KJIETOYHOTO
Metabonusma. DepMeHTBI, WX CTPOCHHE, CBONCTBA WU MEXaHH3M JICHCTBUS.
Kodepmentsr. Otnuunsi pepMEHTOB OT HEOPTaHUYECKUX KaTaIM3aTOpOB. benku-
aKTUBATOPhl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPTraHUYECKHMX BEIIECTB B KiIEeTKe. DOTOCHHTES.
AnokcueenHbvlli U oxcuceHHbll omocunmes y obaxmeputl. Ceemocobuparowue
NUSMeHMbl U NUCMEHMbl PeaKyuoHHo20 yeumpa. Ponb XJIOpOIIIacToB B IpoLecce
dbotocunTeza. CBetoBas u TeMHOBas gasbl. Pomoovixanue, Cs., Cs. u CAM-munwvi
gdomocunmesa. 1lpoayKTUBHOCTh (oTOCHHTE3a. BiusiHuEe pa3nuuHbIX (haKTOpOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaUeHHe (POTOCUHTE3A.



XeMOCHUHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpuuLIupyromue OaKTepuH, XKele300aKTepuu, CcepoOaKTEepHH, BOJOPOIHbBIC
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BAHUE YEJIIOBEKOM. AHa’pOOHbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTENN OOJIE3HEH.

AspobHbIe OpraHU3MBl. Orarbl HYHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN ATaN. [ TMKOIN3 — OECKUCIOPOTHOE PACHIEIUICHUE TITFOKO3bI.

buonornyeckoe okucleHUEe, WA KIETOUYHOE JibIxaHue. Poib MUTOXOHIpHIL B
npoiieccax ouonoruyeckoro okucienus. [{uknnueckue peakuun. OKUCIUTEIbHOE
dbochopunupoBanue. Ouepeuss memoOpanHo2o epaduenma npomonos. Cunmes
ATD: paboma npomonnou ATD-cunmaszwl. IlpeuMyniecTBa a’poOOHOTO MyTH
oOMeHa BellleCTB nepes] aHadpOOHBIM. DPPEKTUBHOCTh SHEPTETUUECKOTO OOMEHA.

JlemoHcTpanuu

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

Tabnuipl u cxembl: «POTOCUHTE3», «DHEpreTuueckuit oomen», «buocunres
oenka», «Ctpoenue pepMeHTa», « XeMOCHHTE3.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, 00OpPYJOBaHHUE MJIsi MPUTOTOBICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

Jlaboparopnass  paGora «l3ydyeHne  KaTaIUTHUYECKOW  AKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuIa3bl UK KaTaiasbl).

Jlabopatopnasi paGora «/3ydyeHue (HEPMEHTATUBHOIO pAaCIICIUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTtopnass pabGora «CpaBHeHue TiporieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi padoTa «CpaBHEHHE MTPOIIECCOB OPOKCHUS U ABIXAHUS.

Tema 7. HacaeacrBenHass uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakuun mMatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOIO CHHTe3a. Peanuszanus HacineAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOI, €ro cBoucTBa. TpaHckpunuus — wmaTtpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTbD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxou kiemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcenoBust OuocunTe3a Oenka. KoaupoBanue amuHOKUCIOT. Ponb pubGocom B
OouocuHTe3e Oenka.

Cosepemennvie npedcmasieHusi o cmpoenuu 2eHog. OpraHusalus TeHOMa y
MPOKAPUOT U 3YKApHUOT. Peryisiusi akTUBHOCTH T'€HOB Yy MpoOKapuoT. I'mmores3a
onepona (®. Kaxo6, XK. Mano). Moaexynsaprvle Mexanuzmvl IKCHPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
MPOIIECCOB B KJIeTKe. KileTouHbIl roMeocTas.



Bupycel — HekiieTouHbie (hOpMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHME
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTeprnoharoB. KusHeHHblll YUK
JHK-cooepocawux eupycos, PHK-cooepoicawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >KMBOTHBIX, pactenuit. CITN, COVID-
19, conmanbHble U MEAUIIMHCKUE MTPOOIEMBI.

buoungopmamura: unmeepayus u anamuz o6onvuiux maccueos («bigdatay)
CMpPYKmMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
LIpoepammupyemvie hynkyuu denxos. Cnocobsvl 00cmasKu 1ekapcms.

JdeMoHCcTpaMu

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

Tabmuubl u cxembl: «brocunTte3 O6enkay, «['eHeTndeckuit Kom», «BUpPyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAy.

Tema 8. 7ZKu3HeHHbI HUKJI KJICTKHU

Knerounsrii 1uki, ero mnepuoiasl u peryiaanus. WMurepdasza u MUTO3.
Oco0OeHHOCTH MpOLIeCCOB, MPOTEKaIMX B HHTepdaze. IloaroroBka KieTku K
nenenuto.  [Ipecunrermyeckuil  (MOCTMUTOTHUYECKUM), CHHTETHYECKUU U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUH ) epUuo bl UHTEpGa3bl.

Martpuunbiii cunres JIHK — pemmkanwmsa. [lpuanuner permmkanum JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, aAHTUNAPAIIICIBbHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u

TeoMepaza. XPOMOCOMHBIM HaOOp KJIETKHM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbId  HaOOpHl  XpoMocoMm. ['omonioruuHbie XpoMocoMbl. [losoBbie
XPOMOCOMBI.

Henenne xmerkn — wmuto3. CTaguy MHUTO3a W MNPOUCXOIAIIME B HHUX

npoueccel. Tunbsl Muto3a. KaproknHe3 U nUTOKMHE3. bruonornueckoe 3HaueHue
MHTO3a.

Perynsnust MUTOTHUYECKOTO THKIA KIETKH. [IporpamMMmmupyemasi KiIeTOYHas
rudesb — anomnTo3.

Kinerounoe sanpo, XpoMocombl, (GyHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmapenus u eudenu xiemokx. «l{ugposas
KiemKkay» — ououngopmamuyeckue mooenu (GyHKYUOHUPOBAHUSL KIeMKU.

JleMoHCTpauumn

Tabnuipel U cxeMbl: <«OKW3HEHHBIM IUKI KIETKW», «Mutosdy, «CtpoeHue
xpomocom», «Permmukarus JTHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenaparsl: «MUTO3 B KIETKax
KOpEIIIKa JIyKay.

JlaGoparopnass  pabdora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHUKpOIIpenaparax.



JlaGopaTopnas padora «HaGmonenue MuTo3a B KJI€TKaX KOHYMKA KOPEIKa
JyKa (Ha TOTOBBIX MUKpOIIpEnaparax).

Tema 9. CTpoeHue u GyHKUMH OPTaHM3MOB

buonornyeckoe pa3zHooOpasue OpraHU3MOB. OnHoKNEeTOYHBIE,
KOJIOHHAJIBHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOCHHMS W JKU3HENEATEIbHOCTH  OJHOKIJIETOYHBIX
opranu3moB. bakTtepuu, apxew, OJHOKJIETOYHBbIE TPUOBI, OJHOKJIECTOYHBIC
BOJIOPOCIIN, APYTHE MPOTUCTHI. KOJIOHNAIBHBIE OPTaHU3MBI.

B3auMoCBsA3p 4acTell MHOTOKJIETOYHOIO OpraHuszMa. TkKaHW, Oprassl H
cucTeMsl opraHoB. Opranusm Kak exuHoe nenoe. I'omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAsI, TMPOBOJAIIAS, OCHOBHAsl, MexXaHudeckas. OCOOEHHOCTU CTPOECHUS,
(GYHKIUI 1 pacioOXKEHUs TKAHEH B OpraHax pacTeHUU.

TkaHM XMBOTHBIX M 4YeJOBEKA. THUIBI )KUBOTHBIX TKaHEH: SIMHTEIUAIbHA,
COCJIMHUTENIbHASA, MbIIIEYHasi, HepBHasg. OCOOEHHOCTHM CTpOEHUs, (PYHKUUH H
PACIIOJIOKEHUS TKAHEN B OpPraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHple M TI'e€HEpaTHMBHBIE OpraHbl pacTeHHi. OpraHsl H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIIMKA OPraHOB U CUCTEM OPIaHOB.

Omnopa Tena opranu3zMoB. Kapkac pacreHuii. CkeneTsl OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHune u
TUNBI COEANHEHUS KOCTEH.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIECTOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PECHUYHOE. J[BM)KEHHWE MHOIOKJIETOUHBIX PaCTEHUIL:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Inranue opranusmoB. llorymomenue BOABI, YIVIEKHCIOIO rasa H
MHHEPAJIBHBIX BEIIECTB pacTeHusAMH. lIutaHue XKMBOTHBIX. BHyTpumnosiocTHOE U
BHYTPHMKJIETOYHOE MHILEBapeHne. [IuTaHue NO3BOHOYHBIX JKMBOTHBIX. OTHENbI
MUIIEBAPUTENBHOrO TpakTa. [lumeBapurenbHble kene3bl. [lnmeBaputenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue >kuBOTHBIX. {uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixanue. JlpIXxaTeinbHasi IOBEPXHOCTb.
XKabepHoe u néroyHoe npixanue. JIpixaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIOKHEHUE CTPOEHUS JIETKMX TMO3BOHOYHBIX KMBOTHBIX.
JpixarenbHass cucTEMa 4YelOBEeKa. MeXaHW3M BEHTWIALMM JETKUX Yy MTHUI] U
MiIeKonuTaomux. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
TpancropT BemecTB y KUBOTHBIX. KpoOBEHOCHass cucrema M €€ Oprasbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyru kpoBooOpaiieHusi. IDBOJIOLHOHHbBIE



YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. Pabora
cepaLa v €€ peryJisiuus.

Brinenenue y opranusmoB. Beinenenue y pacteHuil. Beigenenume y
KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opranbl BblaesieHus. POuinpTpanus,
CeKpelusi U 00paTHOE BCAChIBAHME KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJICICHUS.
CBs13b MOJIOCTH TeJNa C KPOBEHOCHOM M BBIJIETUTENBHONU cUCTEMaMu. Brinenenue y
MO3BOHOYHBIX >KUBOTHBIX M 4esoBeka. [louku. CTpoeHrne M (QyHKIIHMOHUPOBAHUE
Hedpona. OOpazoBaHHE MOYH Yy YeJIOBEKaA.

3ammTa y OpPraHu3MOB. 3allliTa y OJHOKIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuil M UUCTHI MNPOCTEHIIMUX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIUThl. DUTOHIUIBIL.

3amMra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NIPOW3BOJHBIE.
3amura opranu3Ma oT OojesHeil. MIMmyHHas cuctema denoBeka. KieTouHblii u
TYMOPJIbHBIA UMMYHHUTET. Bpokn€HHbli U npuoOpeTéHHbI crenuduueckuit
UMMYyHUTET. Teopust KIOHaNIbHO-celeKTUBHOro mmmyHnutera (I1. Dpmux, @. M.
bepuer, C. Tonerasa). BocnanmutenbHble OTBETHI OPraHU3MOB. Posib BpoKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PasgpaxkxumocTte ¥ peryisius 'y OpraHusMoB. PasgpaxumMocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PasgpakumMocTts U perymauus y
pacteHuid. POCTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHasg cucrema u pedrekTopHas peryiasuus Yy >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTHENBl. JBOJIOUUOHHOE YCIOKHEHNUE CTPOCHUS HEPBHOM CUCTEMBI
y XKUBOTHBIX. OT/AENbl TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u
pednexropHas nyra. bezycioBHbIe U ycIOBHBIE pe(IIeKCHI.

['ymopanpHas perynsiuus W 3HIAOKPUHHAS CHCTEMA XWBOTHBIX W YEJOBEKA.
JKenespl HSHOOKPMHHOMW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOW cHCTeM. [ umoTtanamo-runodusapHas
CUCTEMA.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabnuupl U cxembl: «OIHOKJIETOYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopociny, «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PacTEHUN,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpOEHHE
HaceKoMbIX», «TkaHu pacrenuil», «KopHeBbie cuctembl»y, «CTpoeHue cTediisy,
«CTpoeHue JNUCTOBOM IUIACTUHKM», «TKaHM >KUBOTHBIX», «CKEJIET 4YelIOoBEKa»,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMA, «HepBHas CHUCTEMAY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BprgenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOoeHHE MBIIIIbDY,
«Mmmynurer»,  «KumednomonoctHele»y, «CxemMa  INHATaHUS  PACTEHUN»,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«CtpoeHre maHapun», «BHyTpeHHee CTpOEHHE NOKIEBOro uepss», «HepBHas



cuctema pbeio», «HepBHas cucrema ssrymkm», «HepBHas ~— cucrtema
npecmblkaromuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIEKOTIUTaOIuX», « HepBHas cucrema yenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl OJHOKIECTOUYHBIX
OpraHMW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIMU
HAaCEKOMBIX, UIJIOKOXKHUX, KUBbBIE 3K3E€MIUISIPhl KOMHATHBIX PacTeHHWil, repOapuu
pacTeHUN pa3HbIX OTJAEJOB, BIIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opyZ0BaHUE JJI JIEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKOB 1o AecTBreM (epMEHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KU3HEHHON €MKOCTH JIETKUX, MEXaHH3Ma
JBIXaTEJIbHBIX JBUKEHUHN, MOJIETU TOJIOBHOTO MO3Ta Pa3JIUYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEe paCTCHUIN».

JlabopaTopHasi padora «/3yueHne TKaHEeW JKUBOTHBIX».

JlaGoparopHasi pabora «/3ydeHrne OpraHoB [IBETKOBOTO PACTEHUS».

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKIJIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pa3MHOXKEHHs: IOYKOBaHHE, CHOPYJISALUA,
dbparmeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. [lonoBbie kieTku, wian rameTtel. Meino3. Craaun
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. buonorndecknii cMbICIT
Melo3a M IIOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [10JI0BBIE Kee3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIETOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHEe U 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. (CHocoObl
OIUTIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTenorenes.

NuauBryallbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUU.
Konyenyuss mopgocenos u mooderu mopghoeenesa. Ctaguum >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbl  apoOieHus.
Jemepmunupoeannoe u HedepmMuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOEHHOCTH JAPOOJICHUS MIIECKOMMUTAIOUIUX. 3apOJABIIICBBIC JIUCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW W3 3apO/JIbIIIEBBIX JIUCTKOB. B3anmHuoe
BJIMSHUE 4YacTel pa3BHUBAIOIIETOCS 3apojbliia (3MOpHOHANbHAS WHIYKIIHS).
3akiagka IUlaHA CTPOCHUSI JKMBOTHOIO KakK PE3ylbTaT HEPAPXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BrusHue Ha 5MOpPHOHAIBHOE Pa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYXkKAIOIIECH CPE/Ibl.

Poct u pasButhe x)uBOTHBIX. IlocTomOpuoHanbHbli nepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ meramMopo3oM y OECHO3BOHOYHBIX U



MMO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYECKOE€ 3HAYEHHE MPSIMOrO0 W HEMNPSIMOTO
pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUmbl pocTa KUBOTHBIX. DAKTOPHI
PETYISIMN POCTA JKUBOTHBIX M YesoBeka. CTaauu moCcTIMOPHOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnoasl oHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
JKU3HEHHOM IuKIe pacteHuid. OOpa3zoBaHMe CHOp B Ipolecce Menosa.
['amerorene3 y pacteHuid. OIUIOAOTBOPEHHE W Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoiiHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3Mbl peryJsaluyd OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JleMoHCTpanumn

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecmonoro
pasMHOXKEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIIIECHBDY,
«Pa3MHO)eHue AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMarTo3onna», «OCHOBHBIE CTaauu OHTOreHe3a», «llpsamoe u
HenpsiMoe pasButue», «Pa3zButue wManckoro xyka», «PasButue capa”Humny,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHne ceMsH OJHOIOJBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbDy, <« KM3HEHHBIM UHKI MXa», <OKU3HEHHBIM  IUKI
MarnopoOTHUKA», «JKU3HEHHBIN UK COCHBDY.

OO6opyioBaHHE: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYILLIKID.

JlaGoparTopHas padora «/3ydueHrne CTpOEHUs MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOIpEenapaTax.

IIpakTnueckass pabdora «BbisiBIEHHE NPU3HAKOB CXOJCTBA 3apPOIBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHOB PA3MHOXKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka O HaCJE€ACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OpPraHu3MoOB

Hcropust cTaHOBICHUS M pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpnens, I'. ne ®pusa, T. Moprana. Poinp 0TedeCTBEHHBIX YYEHBIX B Pa3BUTUU
reHetuku. Pabotel H. K. KonbsuioBa, H. Y. Basunora, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUS U CUMBOJIbL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUleJIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKUA, JOMUHAHTHBIA U PEUECCUBHBIN
MIPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIBI, TEHOTHUIT, ()EHOTHII.
OcCHOBHBIE ~ METO/ABl  TEHETHKU: THOPUIIOTIOTUYECKUU,  LUTOJOTHUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKH M.



JleMoHCTpanun

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

Tabnuibl U cxeMbl: «MeToJIbl TeHETUKI, «CXEMBbI CKPEIIUBAHUS.

JlabopaTopuast pabora «Jlpozoduna Kak OOBEKT TEHETHUUECKHX

HUCCICIOBAHUN.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbili 3akoH MeHaenss — 3aKOH

eAMHO00pa3usi ruOpUI0B repBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacIIeIUICHUs NPHU3HAKOB. LlUToNormyeckue OCHOBBI
MOHOTMOPHIHOTO CKpelMBaHud. [ unores3a 4ucToThl raMer.

AHanm3upyomiee ckpemmBanue. [[poMeKyTOUHbIA XapaKkTep HacleIOBaHHUS.
Paciueruienre npu3HaKoB IIPU HENIOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpemrBanue. Tpetuil 3akoH MeHaesns — 3aKOH HE3aBUCUMOIO
HAcJEeIOBAHMUS ~ NpPHU3HAKOB.  lluTonmornueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILVBaHUS.

CuernuienHoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CuernsenHoe
HACJICJOBAHUE TI'€HOB, HAPYILICHWE CLEIUICHUSA MEXAy I'€HaMH. XPOMOCOMHas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi M reTeporaMeTHbl 1oji. ['eHernuyeckas
CTPYKTYpa II0JIOBBIX XpOMOCOM. HacrenoBanue pu3HaKkoB, CLIETUIEHHBIX C ITOJIOM.

I'enoTun kak uenoctHas cucrema. [inenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXXECTBEHHBI aJuieau3M. B3anmMoaelicTBHEe HeEaJUICIBHBIX T'E€HOB.
KommniementapHocTs. Onucras. [lomumepus.

['eHeTMYECKUI KOHTPOJIb PA3BUTHSA PACTEHUM, >KUBOTHBIX W YEJIOBEKA, a
TakKe (U3NOJIOTMYECKUX TPOILIECCOB, MOBEACHUS M KOTHUTHBHBIX (YHKIUI.
['eHeTnueckre MEXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3AUMOJEHCTBUS «XO35IUH
— TapasuT» U «XO3IMH — MHUKpOOMOM». ['eHeTmdyeckue acneKkTbl KOHTPOJIS H
WU3MEHEHMS HACJIEeICTBEHHOW MH(OpMAMU B TOKOJICHHSIX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

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

Tabmuubl u cxemsl: «llepBbiil 1 BTOpOoil 3akoHbl Menaens», «Tpetuit 3akoH
Mennens», «AHamuM3upymoliee CcKpemuBaHue», «HemomHoe nomMuHHpOBaHHEY,
«CrenyieHHOE HAacleOBaHUWE MPHU3HAKOB y Apo3odumib», «['eHeTuka monay,
«Kapuotunn uenmomeka», «Kapuotun gpozodmisy, «Kapuotum  mTHIBD,
«MHOXECTBEHHBIN aJlJIeIU3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBanue: MoAeNb i JEMOHCTpalMud 3aKOHOB €IMHOOOpasus
rUOpUJIOB TIEPBOTO TOKOJICHHS M PACILEIJICHUS MPU3HAKOB, MOJAENIb IS
JEMOHCTpAallMM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IIPU3HAKOB, MOJEIb IS



JEMOHCTPAllMM CLEIJICHHOTO HACIEIOBaHUs MPU3HAKOB, CBETOBOM MHKPOCKOIL,
MUKpornpenapar: «Jlpo3zoduiay.

IIpakTuyeckas padora «V3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(UITBD».

IIpakTuueckass  padora  «M3yueHue  pe3ynbTaToOB  JUTHOPUIHOTO
CKpEIIMBAHUA Y TPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (GopMUpoBaHUM (DEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBbIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonmudukannonHass HW3MEHUYMBOCTh. Ponb cpeasl B (popMupoBaHUH
Moau(pUKaIMOHHOW M3MeHunBOoCcTH. HopMma peakuuu npusHaka. BapuannoHHBIN
psan u BapuanonHas kpuBasi (B. Horanncen). CpoiicTBa MOau(UKAIIMOHHON
V3MEHUYUBOCTH.

['eHoTMIIMYECKAsE N3MEHUYUBOCTh. CBOWMCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Buapl reHOTUIIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOuHaTuBHass M3MEHYMBOCTH. Meio3 W TMOJIOBOM MpOIECC — OCHOBA
KOMOWHATUBHON N3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYUBOCTH B CO3JIaHUU
TeHEeTHYECKOr0 pa3HOOOpa3usi B Mpejiesiax OJJHOTO BUA.

MyTanmonHass HM3MEHYMBOCTh. BuIbl MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUMPOBAaHHbIE MyTauuu. SnepHeie U
HUTOIIa3MaTuyeckue Myrtanud. CoMaTUYeCcKUEe U MOJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUA MyTanui. MyTareHbl M WX BIHSHUE Ha OPTraHU3MBL.
3aKOHOMEpPHOCTH MYTAIMOHHOTO IIpoliecca. 3aKOH TOMOJIOTMYECKUX PSJI0B B
HacienctBeHHoM u3MenunBoctu (H.W. BaBunoB). BHesnepHas W3MEHYMBOCTH U
HACJIEACTBEHHOCT.

Onueenemuxa U JINUSEHOMUKA, POJb ONUSEHEMUYECKUX Gakmopos 6
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOS.

JleMoHCTpauumn

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

Tabmuuet u  cxeMbl: «Buasl  usmeHumBocTH», «MoaudukanoHHas
U3MECHYHUBOCTDY, «KomOnHaTHBHAas W3MEHYHUBOCTHY, «Meios»,
«OnnonoTBopeHuey, «I 'eHeTrndeckre 3a00IeBaHUs YeIoBeKay, « Buasl MyTammii.

OOopynoBaHue: XKUBbIE U TepOapHbIe AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpaduu) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHUYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. l[locTpoeHue BapualMOHHOTO psAga U
BAPUALIMOHHOUN KPUBOW».

IIpakTnyeckas padora «Myrtauuu y aApo3oduisl (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTuKa Yesi0BeKa



Kapuorun uyenoBeka. MexayHapoaHas IporpaMma HMCCIEIOBAHUA T€HOMA
4yenoBeka. MeTonbpl  M3ydeHMsT ~TIE€HETHMKH  YEJIOBEKAa: TIEeHEaJOTHMYECKHM,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKU,
MOJICKYJISIPHO-T€HETUUECKHIA. CoBpemMeHHOE ONpEIEICHUE TeHOTHIIA:
MOJJHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTUIMPOBAHUE, B TOM YHUCJIE C IMOMOIIBIO
[1I[P-ananu3a. HacineacTBeHHbie 3a00JIeBaHUs YesIOBEKA. [ €HHbIE U XPOMOCOMHBIE
OoJsie3HU 4YenoBeka. boyie3HW ¢ HACENCTBEHHOM MPEeapacroyioKEHHOCTHIO.
3HauYCHUE MEAUIIMHCKOW T€HETUKU B MPEAOTBPALICHUU U JICYEHUH N€HETUYECKUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTuueckoe KOHCYJIbTupoBaHue. CTBOJIOBBIC
KJICTKHU. [[OHSATHE «TE€HETHMYECKOTO rpy3a». DTUUYECKHUE ACIEKThl UCCIIECIOBAaHUN B
00JIaCTH peTaKTHPOBAHUS TEHOMA M CTBOJIOBBIX KIICTOK.

['enetnueckne (akTOphl TOBBIMICHHONW UYYBCTBHTEIBHOCTH YEJIOBEKA K
(bU3NIECKOMY U XMMHUYECKOMY 3arps3HEHUIO OKpYKaroleh cpeanl. [ eHeTnyeckas
MPEAPACIIONIOKEHHOCTh YEJIOBEKA K MATOJIOTHSIM.

JleMoHCTpanumn

Tabnuupl u cxembl: «KapuoTtun uenoBekay, «MeToJbl U3YYEHUS] TEHETHUKU
yeJoBeKay, «I eHeTndeckue 3a001eBaHUS YETOBEKaY.

IIpakTuyeckasi padbora «CocTaBieHHE U aHAIU3 POJOCIOBHOMNY.

Tema 15. Cesrekuusi OpraHu3MoB

JloMecTukanust W celeKuus. 3apOoKICHUE CEJNEKIMU W JIOMECTUKAIIHM.
VYuenue H. W. BasunoBa o IleHTpax mNpOUCXOXIEHUS W MHOrooOpaszus
KYJIbTYPHBIX pacTeHui. PoJib celekiuu B CO3JaHUU COPTOB PACTEHHM U TOPO/I
)kuBOTHbIX. CopT, 1mopoda, INTaMM. 3aKOH TOMOJIOTMYECKMX PSII0B B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBuioBa, ero 3HadeHue Id
CEJICKIIMOHHOM pabOThI.

Metonbl cenekuMOHHON padoThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUYaJIbHBIN. DTarnsl KOMOWHAIIMOHHON CCJICKIUHU. UcnrwiTanue
MPOU3BOJUTENICH MO MOTOMCTBY. OTOOp IO TEHOTHINY C IIOMOIIBIO OICHKH
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoulbsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ — CEJIEKIMOHHOW  padoThI.
PannanmoHHbIl 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMil y KyJbTYPHBIX
dbopm opranu3MoB. Mcmonb3oBaHHE TEHOMHOTO PEIAKTHPOBAHHUS M METOIOB
pekomOuHaHTHBIX JIHK 111t momydeHus ncxoqHoro Marepurana Juisi CEIeKIIUH.

[Tomyuyenue MMOJIUTIJIOUIOB. BuyTtpuBnaosas ruOpUAN3aLINSL.
bnu3kopoACTBEHHOE ~ CKpelniuBaHWe, Wi  uHOpuauHT.  HepojcTBeHHOE
CKpelMBaHue, Win ayTOpuauHr. ['erepo3uc w ero mpuumHbl. Vcmomb3oBaHue
reTepo3uca B ceneknuu. OtnanéHnas ruOpuamsanus. [Ipeogonenune Oecrurogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEICKIIMN PACTEHUH U )KUBOTHBIX. «3e1éHas
PesoIOYUAY.

CoxpaHeHre U U3YYECHHE T'CHETUUYECKHUX PECYPCOB KYJIbTYPHBIX PACTEHUU U
UX JHKAX  pOAWYed ISl CO3JaHUS  HOBBIX COPTOB W THOpPHIOB



CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. JM3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYEeCKUMU Pecypcam CelbCKOXO3AUCMBEHHBIX U NPOMBICIO8bIX HCUBOMHBIX
8 Yesax YAVUUEHUs CYUecmeyiomux U co30anusi HO8blx NOpoo, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvix uoetl U nepcneKmueHblX MexHoI02UlL.

JleMoHCTpanun

[Toptpersr: H. W. Basumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuubl u cxembl: «L{eHTpBI TPOUCXOKIECHUS U MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKHX PSAOB B HACIEACTBEHHON HU3MEHUYHBOCTHY,
«Metonpl cenekiuny, «Otnanéunas rubpuauzanus», «Myrtarenesy.

JlabopaTtopHasi padora «/3ydeHue copToB KyJbTYpHBIX PACTEHUH U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHuN».

IKcKypceusi «OCHOBHBIE METOJIBI M JOCTHMIXKECHMSI CEJEKIMU PACTEHUU |
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATEILHBIM YYaCTOK, B TEIUIMYHOE XO354WCTBO, B JIAOOPATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHo10rus U CHHTETHYECKAsI OMOJIOT S

OOBEKThI, MCHOJb3YyEMbIE B OHOTEXHOJIOTMHM, — KJIETOYHbIE U TKAHEBbIE
KYJIbTYPBI, MUKPOOPTAHU3MBI, 150, XapaKTEPUCTHKA. TpaguunonHas
OMOTEXHOJIOTHS:  XJIeOONeueHue, TMOIYYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOjEMe. Mukpoouonornueckuii cuHte3. OOBEKTHl MHUKPOOMOJIOTUYECKHUX
texHosorui. [Ipou3BoacTBO O€lika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMM M MHCTPYMEHTOB LEJIEHAIIPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAaHUS T€EHOMOB C LIEJIBIO MOJIYYEHHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEp KaIMX HE BCTPEUAIOIINECS B IPUPOJI€ OMOCUHTETUUECKUE MTYTH.

Knerounasa unxkeHepusa. MeToasl KyJIbTypbl KIETOK W TKaHEW PACTEHUN H
KUBOTHBIX. Kpuobanku. Comarudeckass TruOpuAu3alMsS HW  COMAaTHYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujoB B CeleKUUH pacTteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHATIbHBIX U NOAUKAOHATbHbBIX
aumumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOJOTBOpEHHE. PeKoHCTpyKuus
AWIEKIIETOK U KIIOHUPOBAHUE XKMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300p08IeHUs, KYIbMUBUPOBAHUS U  MUKDOKIOHAILHO20
PASMHOACEHUSL CENbCKOXO3AUCTNEEHHBIX KYIbIMYD.

XpoMOcOMHass W TeHHas HWHXeHepus. VICKyCCTBEHHBIM CHHTE3 I€HAa W
koHCTpyupoBanue pekomOouHantHeix JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTrokeHussT W TMEPCHEKTUMBBI  XPOMOCOMHOM U TE€HHOM  WHXKEHEPUM.
DKOJIOTHYECKHUE U 3TUYECKHE MPOOIEMbI TeHHON MHKEHEPHH.



Menununckue 6uorexnonoruu. [loctrenomuas mudposas mequiuna. [TLP-
JTMAarHOCTHKA. MeTa0oJOMHBIN aHaiu3, TEHOIEHTPUYECKUN aHaIu3 MpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 310poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OnomHkeHepuss g pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIIMHCKHX TEXHOJIOTHM, CO3/IaHUS KOMIUIEKCHBIX
TKaHEeW COYETAaHHEM TEXHOJOTUH TPEXMEPHOTO OMONMPHUHTHHTA U cKaddoIauHra
JUISL PELIEHUS 3a/1a4 IEPCOHAIN3UPOBAHHON MEIULIUHBI.

Co3naHne BEKTOPHBIX BAaKLMH C LEJIbI0 00ecredeHuss KOMOMHHUPOBAHHOM
3amuThl OT Bo3Oynutened OPBU, ycTaHOBiIEHHE MOJIEKYJSIPHBIX MEXaHU3MOB
¢ynkuonnpoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O ONAacHbIE
3a00J1eBaHUS YEJIOBEKA U JKUBOTHBIX.

JleMoHCTpanun

Tabmunps! u cxemsl: «/cnoap30BaHNE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas nH)eHepus», «I eHHass HHXKEHEpUs».

JlaGopaTopHuasi padora «/3yueHne 00HEKTOB OMOTEXHOIOTUM.

IpakTnueckas padora «llosyyeHrne MOJOYHOKHUCIBIX ITPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWIAs ITPOU3BOJIWUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMUECKOE IIPOU3BOACTBO).

11 KIIACC

Tema 1. 3apoxkaeHue u pa3sBUTHE 3BOJIOLUOHHBIX INPEIACTABJICHUHA B
OnoJIoruu

OpomonmonHas Teopuss Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hp 1 HaydHas aedarenbHocTh Y. JlapBuHa.

JIBrKy1ue cuitsl 9BoJoUK BUIOB 110 Y. J[apBuHY (BbICOKasi ”HTEHCUBHOCTh
pPa3MHOXEHHUST OpraHU3MOB, HACJEICTBEHHass HM3MEHYMBOCTh, Oopbba 3a
CYILLECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndeckor teopun sBoonnu (CTD). HelTpanbHas
Teopusi 3Boitonuu. CoBpeMeHHass JBOJIOIMOHHAS  Ouosiorus. 3Ha4YeHHe
HBOJIIOLIMOHHOW T€OPUH B POPMUPOBAHUHU ECTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpauumn

[Toptpetsr: Apuctorens, K. JInanen, XK. b. Jlamapk, 3. K. Cenr-Unep, K.
KroBwe, Y. lapsun, C. C. UerBepukos, 1. 1. llImansraysen, Jx. Xonaein, . K.
benses.

Tabmuel u cxembl: «Cucrema xuBo mpuponbl (1o K. JlunHero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCTIOCOOJICHN y pacTeHnid W KUMBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmaprmipyTa nyremectust Y. Jlapsunay, «Haxonku Y. [lapsunay, «Dopmbl 60pbObI
3a cymiectBoBanue», «llopoapl romybeit», «MHorooOpasue KyJbTYpHBIX (Gopm
KarmycThl», «[1opoapl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB



(mo Y. [apBuny)», «Cxema COOTHOUIEHUSI JBHXKYIIUX CHJ 3BOJIIOIUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUUECKON TEOPUH 3BOJTFOLII.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3jieMEHTapHas eIUHUIIA 3BOJoIH. COBPEMEHHBIE METO/IbI
OLICHKM TEHETUYECKOrO pa3HOOOpa3usi M CTPYKTyphl mnonyisiuuid. M3menenue
reHooHAa TOMYJSIUK KaK d3JEMEHTAPHOE HBOJIIOLMOHHOE SBJICHHE. 3aKOH
reHeTu4eckoro pasHoBecus JIx. Xapau, B. BaitnOepra.

DOneMeHTapHble (akTOpbl (IBIKYIIME CHUJIBI) SBOJIOUUUA. MyTallMOHHBIN
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid reHoB — ciydaiiHbie
HEHAIpaBJCHHbIE W3MEHEHMs 4YacToT aieiaed B momyisuusx. Oddexr
ocHOBaTenA. Iggexm oOymuiiounoco eopaviuika. CHudceHue 2eHemuiecKo2o
pasnoobpazus: npuuunsl u cireocmeus. llposerenue s3¢pgpexma Opeiigha eernos 6
oonvuux u  manvlx  nonynayusx.  Mwurpanuu.  M3onsums  mOMyJNISIU:
reorpaguyeckas (IpocTpaHCTBEHHAs ), OMOJI0ruuecKast (penpoyKTUBHAs).

EctecTBeHHbIII 0TOOp — HamnpaBisgiomuil Qgakrop 3Bomouud. DPopMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIMM, CTAOMIM3UPYIOIIHMA, pa3pbIBAIOIINN
(mm3pynTuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOIBOJIIOLUU.
Bo3HUKHOBEHHE  MpPUCNOCOOJIEHW y  OpraHu3sMoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl nprucnocoOaeHuil y opraHu3MoB: MOpP(OIOTHYECKHE,
¢uznonornyeckue,  OMOXUMHYECKHE,  moBedeHUYeckre.  OTHOCUTENBHOCTD
IPUCIIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u cTpykTypa. BugooOpazoBaHue Kak pe3ynbTar
MUKpO3BOMIOIMU. M3omsiius — kiodeBor (aktop BuaooOpazoBanusa. Ilytu u
CrIocoObI BUJ1I000pa30BaHMUS: aJIONaTpUYECcKoe (reorpaduueckoe),
CUMIIAaTpUYECKOe  (DKOJOTHYECKOe), «MTHOBEHHOE»  (TIOJUIIONAN3ALIMS,
ruOpuauzanus). JIuTenbHOCTh 3BOTIOIMOHHBIX POIECCOB.

Mexanu3Mbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponb »BONIOIMOHHONM OHOJOrMM B pa3padOTKE HAayYHbIX METOJIOB
coxpaHeHHsi OMopa3zHooOpazusi. MUKpPOIBOJIONMS U KOIBOJIIOIHUS MMApa3UTOB U UX
x0351eB. MexaHu3mMbl (OPMUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM M CIIOCOOBI
OOpBHOBI C HEl.

JleMoHCTpauumn

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

Tabmupl 1 cxembl: «MyTalMoHHas H3MEHUYMBOCTHY», «llomymsiuonnas
CTpYKTypa Buaa», «Cxema mposiBJIeHUs 3aKkoHa Xapan—BaiinOepray, «JBuxymme
CHJIbI 3BOJIOLUNY, «IKOJIOrMUEcKas M30JSLUS MOMYyJSAUUNA CEeBaHCKON (openmny,
«l'eorpadmueckass M30JSALUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIIBI
naypckoiny, «IlonynsiiuoHHbIe BOJTHBI YUCICHHOCTH XUITHUKOB U KEPTBY, «Cxema
JEUCTBUS €CTECTBEHHOTO 0TOOpa», «®Dopmbl OOpPHOBI 3a CYIIECTBOBAHHEY,



«MBnycrpranbaelii MenaHnu3m», «JKuBble uckonaemsle», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnosiornueckue ananrauun», «lIpucrnocoOIeHHOCT OpPraHu3sMoB M €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoiiHukn», «CTpyKTypa BuAa B
npupoze», «CrocoObl BugooOpazoBaHus», «l'eorpaduyeckoe BuA000pa3zoBaHUE
TPEX BHUAOB JaHABIIIEH», «DKOJIOIMYECKOE BUIAO00PA30BAHUE BHUJIOB CHHUID),
«[Tonmumnousasl pactenuii», «KamycTHo-peaeuHbIii THOpUI.

O6opynoBanue: repdbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTUIL U
3Bepeil ¢ MpuMepaMu pa3lIMYHBIX MPUCIIOCOOJICHUH, uydella MTHUIl W 3Bepei
pa3HbIX BHUAOB, TepOapuu pacTeHUH OJM3KUX BHUAOB, 00pPa30BABIIMXCSA
Pa3TUYHBIMH CIIOCOOAMH.

JlaGopaTopnass pabGora «BplsiBneHHE HW3MEHUMBOCTH y 0co0Oed OJHOTrO
BUJIA).

JlaGopaTtopnas  paGora  «IlpucnocobseHuss  OpraHu3smMOB U HX
OTHOCHUTEJbHAS LIEIECO00Pa3HOCTDY.

JlaGopaTtopnass pabora «CpaBHEHHUE BHUJOB MO MOP(POIOTrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLINS U €€ Pe3yJabTaThl

Metonbl  HM3ydeHHs  MaKpO3BOJIOLMM. IlarneoHTONOrM4ecKkne METOJbI
uzydeHus: HBoionuu. llepexonnbie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Meronpl u3yueHus sBomtonuu. CpaBHeHHE GUIOpbl U
(dayHbl MaTepuKkoB M OCTpoBOB. buoreorpaduueckue oOmsactu 3emnu. Bumasi-
DHAEMUKH U PEJIUKTHI.

OMOpPHOJIOTMYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKHUE METO/bl U3YUEHUS
HBOMIONMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLMH OHTOT€HE3a M TOSIBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHsbl.
PynumenTtapHble  opraHbl M araBu3Mbl.  MOJIEKYJISIPHO-T€HETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YEHUS  HBOJIIOLUU.
['omonoruunsle TeHbl. COBpEMEHHBbIE METOAbl MOCTPOEHUs (UIOT€HETUYECKHUX
JI€PEBBHEB.

XPpOMOCOMHBIE MYTAllMH U 3BOJIIOLUS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBuiIa) dBOONUU. [Ipunyun cmenvl QyHKYuUlL.
HeoOpatumocTs 3BomonMH. AfanTuBHas paauanvs. HepaBHOMEpPHOCTb TEMIIOB
HBOJTIOIU Y.

JlemoHcTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuit, @. Mromiep, 3. ['ekkenb.

Tabmuibl 1 cxembl: «DWIOTCHETHUECKUN PsI/T JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedanb»,  «Punnodutey,  «CemMeHHbIE
nanopoTHukn», «buoreorpaduueckue 30HB 3emun», «peid KOHTHHEHTOBY,
«Penukte», «HauanbHble cTaguu 3MOPHOHAIBLHOTO Pa3BUTUS MMO3BOHOYHBIX



KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTWYHblE OpraHe», «PyauMeHTbI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YelOBeKa W IMUMIaH3e», «l1aBHbIE
HaITpaBJICHUS 3BOJIIOIUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OOopyznoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAIOTMYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIMHA HACEKOMBIX.

Tema 4. IlpoucxokaeHne U pa3BuTHe JKU3HU Ha 3emJie

HayuyHbple TUNOTE3bl NPOUCXOXKAECHUSA >KU3HM Ha 3emie. AOHOreHe3 u
naHcnepMusi. JloHaydHble IPEICTaBICHUS O 3apOXKJICHUU KU3HU (KPEallMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOsKICHUS KU3HU U €€ ONpoBepKeHKE onbiTamu .
Penu, JI. Cnanmnanmnanmu, JI. [1actepa. [IponcxoxaeHue sku3HU U aCTPOOHOIOTHA.

OcCHOBHBIE JTaIIbI HEOPTaHUYECKON ABOJIIOLIH. [InanerapHas
(reosoruyeckasi) 3BONIONUSA. XHUMHUYECKas »HBOJIOLMA. AOHOT€HHBI CHHTE3
opraHu4eckux BemecTs 3 Heopranudeckux. Omeir C. Mwuiepa u I'. IOpw.
O6pazoBanue mnoauMepoB U3 MoHOMepoB. KoamepBatHas runoreza A. .
Onapuna, TunoTe3a nepBuyHoro oyiaboHa Jlx. XomnaeitHa, reHeTUYECKasi TUIOTe3a
I'. Ménnepa. Pubosumbl (T. Yek) m rumore3a «wmupa PHK» VY. TI'mnbepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHUE TPOTOKJIETKH.

Hcropuss 3emuin u Meroasl €€ u3ydeHus. lIckomaemble OpPraHMYECKHUE
octarku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAsT M AOCOJIIOTHAS
reoXpoHoJorus. I'eoXxpoHoornueckas mKaia: 30Hbl, 3pbl, IEPUOJIBI, STTOXH.

HavanbHble 3Tanbl OpraHudeckodl sBosronuu. IlosiBIeHWE ©  3BOJOLHS
HEPBBIX KJIETOK. DBOJIOLUSA MeTa0oau3Ma. BO3ZHMKHOBEHHE MEPBBIX HKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKHN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI 1 3yKapuOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOreHe3). DBOJIIOIIMOHHOE MPOUCXOKACHHE
BUpYycOB. lIponcxokaeHne MHOIOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHHe
OCHOBHBIX I'PYIIII MHOT'OKJIETOYHBIX OPIraHU3MOB.

OCHOBHBIE ATalbl IBOJIOLUMM BBICIIMX pacTeHuil. OCHOBHBIE apoMOp(dO3bl
pacteHnii. Bpixox pacrenmii Ha cymry. llosiBIeHME CHOpPOBBIX pPAacTEHHU U
3aBoeBaHue uMHU cymu. CemeHHble pacTeHHUs. lIpoucxokaeHue IBETKOBBIX
PaCTEHUMN.

OCHOBHBIE 3Tamnbl 3BOJIIOLMU KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bI
AKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TumnoB. [lepBbie XopJ0BbI€ )XKUBOTHBIE. JKHU3HB B BOJE. DBOIIOLUS MO3BOHOYHBIX.
[Tpoucxoxnenne ampudbuit u pentwmid. [IpoucxoxaeHne MICKOMUTAIONUX U
ntul. [lpunnun kmoueBoro apomopdoza. OcBoeHue OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMH CYLIH.

Paszutne xu3HM Ha 3eMje IO dpaM M MEpUoAaM: apxeu, MPOTEPO30M,
najgeo3oi, Me3030M, KailHO30il. OOmas xapakTepucTHKa KiIuMara |



reoJorndyeckux mnpoueccoB. [losiBiieHME M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrineobpa3oBaHue: €ro yClIOBUS U BIMSHAE HA Ta30BbII COCTaB aTMOC(HEPHI.

MaccoBbie BBIMUPAHUSI — 3KOJOTHYECKHE KPU3UCHI ITpouuioro. llpuyunHsl n
CJIIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobenHoctu. [Ipobnema coxpanenus 6Mopa3Ho0Opa3us Ha 3emIie.

CoBpeMeHHass cUCTeMa OpraHudeckoro mupa. [IpuHiunel kmaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JleMoHCcTpaIMuA

[Toptpetsr: ®@. Penu, JI. Cnaymannanu, JI. [lacrep, 1. . Meunukos, A. .
Omnapun, [Ix. Xongewn, I'. Mémnep, C. Muinep, I'. FOpu.

Tabmuibr u cxembl: «Cxema ombiTa @. Penny, «Cxema onpita JI. Ilactepa mo
U3YUYEHHUIO CaMO3apOoxAeHUs Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpm»,
«JTanbl ~ HEOPraHWYECKOW  JBONIOUUW», «['€OXpOHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tarbl OpraHUYecKo sBoIONUNY», «CXxema 00pa3oBaHUsI IYKapHUOT
nyTéM cumoOunoreHeza», «CucremMa XKUBOHM NpHpPoAbl», «CTpoeHue BHUPYCAY,
«Apomopo3bl  pacteHuit», «PuHHOMUTH, «OIHOKIETOUHBIE BOJOPOCINY,
«MHorokierounsle Bogopocian», «Mxm», «IlanoporHukm», «l'onocemeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHS KUBOTHOIO
Mupay, «Apomopdosbl KUBOTHBIXY», «lIpocteiimme», «KumeuHononocTHbey,
«Ilnmockue YepBU», «YneHucToHorue, «PBIOBIY, «3€MHOBOJIHBICY,
«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3Buthe Xu3HM B
apXxeuckon spey, «Pa3BuTue KU3HU B NPOTEPO3OMCKON 3pey, «Pa3BuTue KU3HU B
[TAJIE030MCKOM 3pe», «Pa3BuTre KU3HU B ME3030MCKOMN 3pe», «Pa3Burne Ku3HU B
KailHO30MCKOM 3pe», « COBpEMEHHAasi CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBaHue: repOapuu pacTEHUM pa3IUYHBIX OTAEJOB, KOJUICKIUU
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJJIEKIIUH
WUIJIOKOXKHUX, CKEJEThl IIO03BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUICKIIUM OKAaMEHEJIOCTEM, MOJIE3HBIX MCKOMAEMBIX, MYJISIKM OpPraHHMYEeCKUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sga0oparopHas padora «MoaenupoBaHUME — ONBITOB
Munnepa—tOpu o u3ydeHunto abMOreHHOT0 CUHTE3a OPraHUYECKUX COSAUHEHUN B
NEePBUYHOM aTMochepey.

JlaGoparopnass pabGora «l3ydyeHue M OIKMCaHHWE MCKOMAeMbIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckass pabdora «l3ydeHue OCOOCHHOCTEH CTPOCHUSI PaCTECHUM
Pa3HbIX OTAEIIOBY.

IIpakTuueckas padora «/3yueHne oCOOEHHOCTEH CTPOEHUS MTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4ejioBeKa — AaHTPOIIOIeHe3

Paznenbl 1 3agaum aHTPONOIOTMU. METOIbl aHTPOIIOJIOTHH.



CraHoBJieHUE TPEACTABICHUN O MPOUCXOXKJCHHM YeJIOBEKa. PenurunosHble
BO33peHus. COBpEMEHHbIE HAYYHbIE TEOPUU.

Cx0ACTBO yenoBeKa C )KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenscTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpPGhOIOTHYECKHE, AMOPHOJIOTHYECKHE, (hU31U0I0T0-OMOXUMHYECKHUE,
noBesieHueckue. OTauyus 4elnoBeka OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3zBuTHE rOJOBHOrO MO3ra U BTOPOM CHTHAJIBHOMU
CUCTEMBL.

JIBrokymue cuiibl (hakTopbl) aHTPONOreHe3a: OUOJIOruYecKre, ColfuaibHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLIMATIBHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIC CTaAWM AHTPOIIOTeHe3a. PaHHWE YeloBEeKOOOpa3HbIe O00E3bSHBI
(IPOKOHCYJIBI) M paHHUE MOHTUBI — O0IIUE MPEIKHU YeIOBEKOOOPA3HBIX 00€3bsiH U
J0/Iei. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JtoAeh. UenoBeK yMeIbli, MepBbIe
M3TOTOBJIEHUS OPYIUM TpyAa. UenoBek NpsIMOXOASAIIMUA U IEPBBIM BBIXOJ JIKOJEH
3a mnpenensl  Adpuku. YenoBek reipenbOeprckuii  — oOmMM  Mmpenok
HEaHIEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOI0. YeloBEeK HEaHAEPTAIbCKUAN
Kak BHJ JIIOJEH XOJOJHOTO KJMMaTa. YeloBEK pa3yMHBbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHME KOHTHHEHTOB 3a TmpenenamMu Adpuku.
[TaneoreHeTrka U NajgeoOreHOMHUKA.

DBOJIIOLMST COBPEMEHHOTO 4ejoBeKa. EcTecTBeHHBI OTOOp B MOIYJSLUAX
yejgoBeka. MyTalmoHHbIN mponiece u nogumopdusm. llonmynsimoHHbIE BOJHBI,
npeiid reHoB, murpanus U «dPGeKT OCHOBATENs» B MOMYJISIHUAX COBPEMEHHOIO
YEJI0BEKa.

Yenoseueckue pacel. [loHstue o pace. bombime pacel: €BponeouIHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHAs),  MOHTOJOUIHAsS
(a3uarcko-amepukaHckas). BpeMss U myTu paccesieHHs 4YeJIOBeKa M0 IJIaHeTe.
EnunctBo  dyenoBeueckux  pac. HayuHas  HECOCTOSITENBHOCTh  pacu3Ma.
[TpucnocoOeHHOCTh YeNoBeKa K pa3HbIM YCIOBUSIM OKpY)KAIOIIEH Cpebl.
Bnusnue reorpadguueckoil cpeapl W Apeiida reHoB Ha Mopdojoruo u
(U3HOJOTHIO YETOBEKA.

MexaucuuiuinHapabple MeToJbl B (u3uuecko  (OMOJIOTHUYECKOM)
AHTPOMOJIOTUM.  DBOJIOLIMOHHAS ~ AHTPOINOJIOTUS U MAaJC€OaHTPONOJIOTHS
YeJIOBEYECKUX MOMyJIAui. bruoconuanbHble UCCIEAOBAaHUSA MPUPOIbI YEIIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOTMYECKOT0 U COLMAIBLHOTO B YEJIOBEKE.

JdemoHcTpanuu

[Toptpetsr: Y. HapBun, JI. Jluku, 4. d. Porunckui, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIbl aHTPOMOJOTHIY, «I 0JJOBHON MO3T UeIOBEKay,
«YenoBekooOpa3Hbie 00€3bsHBD», «CKENeT dYeloBeKa M CKEJEeT IIMMIIaH3ey,
«PyauMEHTBI U aTaBU3MbD», «/[BUKYIIHUE CUIIbI aHTPOIIOTEHE3a», «IBOIIOIMOHHOE
JIPEBO  4YEIOBEKa», «ABCTpajnonutek», «YenoBek  ymenwli», «YenoBek



MPAMOXOIAIINNY, «JlenncoBckui yenosek» «Heanaepranpusny, «KpomaHbOHIBIY,
«IIpenku yenoBeka», «ITarnbl SBOJIOLNU YEJIOBEKa», «Packl UeoBeKay.

OO6opynoBaHue: MYJSDKM — OKaMEHENIOCTeH, TPEeAMETOB MaTepualibHOU
KyJbTYpbl TIPEAKOB 4YeloBeKa, penpoaykuuu (pororpaduu) KapTuH C
MUdoIOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOXKJICHUSI YEJIOBEKa,
dboTorpaduu HaX0IOK HCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKA, MOJIEb
yepena ueloBeKa M 4eperna MIMMIIAaH3€, MOJIENIb KHUCTH YeJIOBEKa U KHUCTH
HIMMITaH3€, MOJENH TOPCa MPEIKOB YEIIOBEKA.

Jlabopatopuass paGora «l3yueHue o0cCOOCHHOCTEH CTpOEHHUs CKeleTra
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM.

IIpakTnueckas padora «/3yyeHne dKOJIOrMYECKUX aJalTallui YEI0OBEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOIIEHUSIX OPraHU3MOB H
HAIOPTaHU3MEHHBIX CHCTEM € OKPY/KaKLIeH cpeaou

3apoxaeHre U pa3Butue skojoruu B Tpynax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3nensl u 3amaun
sKoJ0TUH. CBSI3b SKOJIOTUU C APYTUMU HAyKaMHU.

Metoasl skosioruu. IloneBeie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTUU:
OpUpOAHBIE W JlabopaTopHble. MoJeaupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY’KaroIIel CpeIbl: JIOKAIbHBIN, peTHOHAIBHBIN U TJI00ATbHBII.

3HaYCHUE OSKOJOTMYECKUX 3HAHWW Uil YEJIOBEKA.  DKOJOTHYECKOE
MHUPOBO33pPEHUE KaK OCHOBA CBsI3€H 4eloBedecTBa ¢ MpUpojoi. dopmMupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbl U 3KOJIOTHYECKON IPAMOTHOCTH HACEJIECHUSI.

JlemoHcTpanuu

[Toptpetsr: A. I'ym6oasar, K. ®@. Pynee, H. A. Ceseprios, D. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuner n cxemul: «Pasgensl skomorum», «MeTonpl 3komorum», «Cxema
MOHUTOPHUHTA OKPY’KAIOIIEN CPEABD.

JlaGopaTopHas padora «3yueHune METOJIOB AKOJIOTUYECKUX
HUCCICIOBAHUN.

Tema 7. Opranusmsl U cpea O0UTAHUSA

DKoJIOrHYecKre (PaKkToOpbl U 3aKOHOMEPHOCTH UX naencTus. Knaccudpukanms
HKOJIOTUYECKUX (DaKTOpOB: abUOTHYECKHE, OMOTHYECKUE, aHTpororeHHbie. Oo1me
3aKOHOMEPHOCTH JCHCTBHUS dKoJornueckux (akropoB. [Ipasmno muaumyma (K.
[npenrens, 0. JInbOux). TonepaHTHOCTh. OBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpTaHU3MBI.

AbGuoTtndeckue ¢daktopel. CBeT Kak »Kojorudeckuit (axrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. JKOJOTHYECKUE TPYIIIbI
pacTeHHI M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CUTrHajgbHas poJib CBETA.
DOTONEPUOIU3M.



Temnepatypa kak 3kojorumueckuii Qaxrtop. JlelicTBue TemmepaTypsl Ha
opranu3Msbl. [IoMKUIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxHocth kak skosiormdeckuil ¢aktop. Ilpucmocobiiennss pacteHuil K
nojJiep>kaHuio BojHoro Oananca. Knaccudukanus pacTeHUN MO OTHOIICHUIO K
Boje. [Ipucnoco6nenns KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
riiyOMHHAasT  TOMANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Duzuko-xumMuyeckue
OCOOEHHOCTH cpell oOuTaHusi opraHu3MoB. [lpucrnocoOneHuss OpraHu3MoB K
JKU3HU B Pa3HbIX cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
TOJUYHbIE PUTMBL. [IprucrnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

XKuznennole Qopmbl opranusmoB. IloHste o JKuU3HEHHON (opme.
KusHeHnHble POpPMBI pacTEHUI: JEPEBhs, KYCTAPHUKHU, KyCTAPHUYKH, MHOTOJIETHHUE
TpaBbl, OJIHOJETHUE TpaBbl. JKu3HeHHBbIE (OPMBI >KUBOTHBIX: THAPOOUOHTHI,
re0OMOHTBI, a3POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HMU.

buortnueckue (bakTopBhI. Buner OMOTUYECKUX B3aUMOJICUCTBUN:
KOHKYPEHLUs, XUIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepanus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpopuueckue
B3aUMOJICHCTBUSL  (Tomuyeckue, (opuueckue, ¢abpuyeckue). 3HAUYCHUE
OMOTHMYECKHX B3aMMOJCHCTBUI Il CYLIECTBOBaHHMS OPIraHHW3MOB B CpeEle
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYCHUSI.

JlemoHcTpanuu

Tabnuipsl U cxembl: «Okojoruueckue ¢akTope», «CBETOBON CHEKTPY,
«IKOJIOTUYECKHAE TPYIIIHI JKUBOTHBIX MO OTHOLIEHUIO K CBETY», «TE€nIOKpOBHBIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE 3>KUBOTHBIE», «DHU3MONOrMYECKUE aaanTanuu
KUBOTHBIX», «Cpempl o0OWTaHUS OpraHu3MoB», «buonormyeckue puUTMBIY,
«Kusnennole  Qopmbl  pactenmit», <« KuszHeHHble  (OPMBI  KHUBOTHBIXY,
«IKOCHUCTEMA IIMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUus, «XulHudecTBoy, «llapasutuzm», «KoukypeHuus», «CumMOno3y,
«KoMmmeHcanuzmy.

O6opynoBanue: repbdapuu pacTeHUW W IKUBOTHBIX, MPUCIIOCOOIEHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBHIE, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHHUS, TepOapruu U KOJUICKITUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesa MTUIl U 3BEpeil, repdbapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduTaM, Kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYII, KOJJIEKIIMU KUBOTHBIX, OOUTAIOMIMX B Pa3HbIX Cpenax,
repOapu M KOJUIEKIMM PACTEHUM M IKUBOTHBIX, OOJANAIOIIUX YepTaMu
IPUCIIOCOOTIEHHOCTH K CE30HHBIM H3MEHEHHUSIM YCIOBHH JKWU3HM, Trepdapuu u



KOJUICKITUU DPACTEHHM W >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YYaCTBYIOIIUX B PA3JIMYHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi pabora «BbisiBIeHHEe NOpUCTOCOOJEHUN OpPraHU3MOB K
BIIMSIHUIO CBETA».

Jlabopatopuasi padora «BblsiBIeHHEe TNPUCITIOCOOJIECHUN OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATypPhI».

JlabopatopHass padora «AHATOMHYECKHE OCOOCHHOCTM PACTEHUN U3
Pa3HBIX MECT OOUTaHUS.

Tema 8. Ikos10rusi BUA0B U NOMYJISTIMH

OKOJOTUYECKUE  XapaKTEPUCTHKU NOMYJIALUY. [Homynsiiust KaK
Oouonornueckas cuctema. Posib HEOTHOPOAHOCTH cpenbl, rU3nuecKux O0aphepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHHUY MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. (OCHOBHBIE TIOKa3aTENW MOMYJIALMUU: YHUCIECHHOCTh, IUIOTHOCTb,
BO3pAacTHasi M TMOJIOBAasl CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTpAIIHS.

DKojoruyeckasl CTpykrypa nomyiasiuud. OneHKa YMCIEHHOCTU MOMYJISIHH.
JvHamuka monyisuuu U e€ peryndinus. buoThuueckuid MOTEHUUAN MOMYJISIIUU.
MopenupoBaHue JUHAMHUKU MONyasiuuy. KpuBble pocTa YMCIEHHOCTH MOMYJISIIIUU.
KpuBble BbDKMBaHUS. Perymnsius YuCICHHOCTH MOMYJSIUNA: poJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTMYECKUE CTPATETUH BUIOB (T- U
K-cTparerun).

[Tonsitue 00 sKojOrMYecKoil HuIle BUaa. MecrtooOuTanue. MHoromepHas
MoJzenb sKkosiornyeckon Humm Jx.M. XartumHcoHa. Pa3mepbl 3K0I0rn4eckou
Huiy. [ToTeHnnanbHas U pealTn30BaHHAas! HUILIU.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIE
CTpaTeruu. IKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJICHUSI W MUrpaluuid >KUBOTHBIX. buonornueckue
WHBA3UH YYKEPOJIHBIX BUIOB.

JleMoHCTpauumn

[Toptper: Ix. N. XaTunHCOH.

Tabnuipl U cXeMbl: «DKOJOTUYECKUE XAPAKTEPUCTUKU TOMYJISAIINN,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIbI
nonyisiun», «CKOpOCTb  3aceleHusi IOBEPXHOCTU 3eMJIM  Pa3IMYHBIMU
opranuzmammn», «Mogenb s3xonorudeckoit Humm . M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTEHUN, KOJIJICKIIUU KUBOTHBIX.

JlaGopaTtopnasi  padora «lIpucnocobmeHuss ceMsSH  pacTeHUH K
pPacCeNICHUIO».

Tema 9. Jkosorust cood1mEecTB. IKOJIOrHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBsS3uM MExXIy
OpraHu3MaMH B OUOLIEHO3E.



OxocucrteMa kak OTKpbiTasi cucrema (A. JIx. TeHncnu). OyHKUIHMOHAIBHbBIC
OJIOKM OpraHu3MOB B OKOCHUCTEME: IMPOIYLEHThI, KOHCYMEHTBI, PEAYLEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetu. AOuoTHyeckue OIOKU
skocucteM. [1ouBbl ¥ Wbl B 3KOCUCTEMaX. KpyroBopoT BeleCcTB U OTOK YHEPTUU
B DKOCHCTEME.

OcCHOBHBIE ~ TOKa3aTeau  JKOCUCTEMBbl. buomMacca W NPOAYKIMS.
DKOJOrM4ecKHre MUPaMHIbl YUCEN, OMOMACCHI U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCHM W HMX MPUYUHBI. AHTPONOreHHbIE BO3JICHCTBUS Ha
cykueccuu. Knumakcuoe cooGmiectBo. bropaznoobpasue u moiHOTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIIECTB.

[IpupoaHbIE 3KOCUCTEMBL. JKOCUCHEMbL 03€D U peK. DKocUucmembvl Mopeu U
oKeano8. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCmblHb.

AHTpONIOr€HHBbIE HKOCUCTEMBI. ATposKkocucTeMa. ArpoueHo3. Pazmuuus
MEXTy aHTPOIIOTEHHBIMH U TPUPOTHBIMHU SKOCHUCTEMaMHU.

VYpboskocucrtembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [‘opoxackas
dbaopa u ¢ayna. CuHaHTpomM3alus TOpOJACKON ¢ayHbl. buonorumdyeckoe u
XO03SIICTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aWMOJICUCTBUN OPTaHU3MOB B
skocuctemax. Ponv kackadnoco 3¢ghekma u 6udo8-30uhukamopos (Kirouesvlx
61008) 8 QyHKkyuonuposanuu sxocucmem. IlepeHOC PHEPTUM U BEIIECTB MEXKIY
CMEXHBIMH SKOCHCTEMaMHU. Y CTOMUYHMBOCTh OPraHU3MOB, TMOMYJISIIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmol 8030eticmeus 3aepA3HeHUl  pPA3HbIX Munos Ha
cyOOp2aHUIMEeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbL  IKOJIO2UYECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€lCMEUS.
MeTon010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX YKOCUCTEM.

JleMoHCTpanun
[Toptper: A. [Ix. Tencnn.
Tabmuuet u  cxembl:  «CtpykTtypa  OuoOlEHO3a»,  «DKOCHUCTEMa

IIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHCTEMa XBOWHOTO Jecay, «DYyHKIIMOHAIbHbBIE
IPYIIbl OPTAaHU3MOB B 3KOCUCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEME),
«Ilenu nutanus (macTOUIHAS, NETPUTHASN)», «DKOJIOTHYECKAsT TUPAMUJIA YUCEID,
«IKkonoruyeckas nupamua OMOMACChly, «IKOJOTHUecKas MUpaMuia SHEPTUN»,
«O06pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHre jeca mocie
noxapa», «9KoCHCTeMa 03€pa», «ArpoleHo3», «KpyroBopoT BemiecTB M MOTOK
DHEPTUU B arporieHo3ey», «[Ipumepsr ypOosKocucTem.

O6opynoBaHue: repOapyuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHUI] U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHUH, aKBapUyM KaK MOJIEThb
KOCUCTEMBI.



IIpakTuyeckas padora «/3yuenue u onrcanue ypo03KOCHCTEMBD.

JlabopatopHass pabGora «M3yueHue pazHOOOpa3usi MEIKHUX IMOYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HBIX 3KOCUCTEMAX).

IKCKypeHsi «IKCKypcUsi B TUIMYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HSiK,
€JIbHUK, Ha CYXOJI0JIbHBINA WM MOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypcusi «IKCKYypCHUsi B arpodKOCHCTEMY (Ha MOJie WIM B TEIUIMYHOE
XO034MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — obmieranerapHass o0ojiouka 3eMIIM, TII€ CYHIECTBYET WIIH
CYILIECTBOBaJIA KM3Hb. PazBuTHe npeacraBieHuit o ounochepe B Tpyaax J. 3rocca.
Yyenune B. U. Bepraackoro o 6uochepe. O6mactu 6uochepst u e€ cocras. XKuboe
BEIIeCTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouochepbl Kak
ri100abHOM PKOCcUCTeMBbI. JuHamuueckoe paBHoBecue B Onocdepe. KpyroBopotsl
BEILECTB U OMOTeOXUMHUYECKUE HUKIbI (yriepoaa, a3oTa). PUTMHUYHOCTD sIBIIEHUN
B Ouocdepe.

3oHanbHOCTE Ouocdepnl. I[lonarue o Omome. OCHOBHBIE OMOMBI CYIIU:
TYHJpa, XBOMHBIE JieCa, CMEIIAHHbIE U ITUPOKOJIUCTBEHHBIE JIECA, CTENH, CABAHHBI,
MyCTBHIHU, TPOITMYECKHUE JIeCa, BHICOKOTOPhs. Kinmmat, pacTUTENbHBIN U JKUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa U QyHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIMAJA U
onocdepHbIX PYHKITUH.

JlemoHcTpanuu

[Toptpetsi: B. . Bepnanckuid, 3. 3rocc.

Tabmuiel u cxemsl: «['eocdhepsl 3emim», «KpyroBopoT azora B MpUPOIEL,
«KpyroBopoT yriepona B npupoae», «KpyroBopoT Kuciopona B OpHUPOAEY,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOoMBbI cyminy, «Kinumarnueckue
nosica 3emnu», «TyHapay, «Talray, «Cmemanusiii gec», «lIupokoancTBEHHBIM
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponnueckuil gec.

O6opynoBaHue: repoapuu pacTEHUM pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0OIIaf cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHE YeloBEKa Ha
ouochepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHUE
BOJIHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHune KiuMara.

AHTpOIIOTE€HHOE BO3/ICICTBUE HA PACTUTENbHBIA M XKUBOTHBIA MuUp. OxpaHa
PACTUTENBHOTO W JKUBOTHOTO MHpa. OCHOBHBIE TMPHUHIIUIBI OXPaHbI MPHUPOJIHL.
Kpacasle xHuru. OcobGo oxpansembie npupoansie Ttepputopun (OOIIT).
boranudeckue caipl U 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPHUHIUIIBI YCTOMYMBOTO PA3BUTHSI UYEJIOBEUECTBA W MPUPOJIBI.
PanronanpHO€  MPUPOJOMOJB30BAaHUE W COXPAHEHHE  OMOJIOTHYECKOTO



pazHooOpasust 3emym. OOmMe 3aKOHOMEPHOCTH TJIO0ATBHBIX HSKOJOTHUYECKHUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCA U €T0 BEPOSTHBIEC MTOCIEACTBHSL.

Pa3BuTHe METOJOB MOHUTOPHUHTA pA3BUTHUA OMACHBIX TEXHOTEHHBIX
npouieccoB. CucmemHvle uUccie0o8anus nepexooa K pecypcocoepezaroujei u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodbpasue u buopecypcui.
Hayuonanvnvlie ungopmayuonusvie cucmemsi, obecneuusarowue 0oCmyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U 3Ikocucmem. OcHoBbl
9Kopeabuumayuu dKocucmem U cnocooos 060pvOvLl ¢ OUONOBDENHCOCHUIMU.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCHEM.

JdeMoHCcTpaMu

Tabmumpt  w cxeMbl:  «3arpsi3HeHHEe  atMocdepb»,  «3arps3HeHHe
ruapocdeprr», «3arps3Henue mouBb», «llapHukoBbiit  3ddekr», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOENIN YIPABISIEMOTO MUPAY.
Oo6opynoBanue: Qororpapuu OXpaHAEMbIX pacTeHMH M KUBOTHBIX KpacHoi
kHuru Poccutickon @enepanuu, KpacHol KHUTH peruoHa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHUOJIOI'MN HA YPOBHE CPE/THEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJibTaTaM OCBOCHUS
OOyYalOIIMMHUCS TPOrpaMM CpeIHero o0Iero o0pa3oBaHUs: JUYHOCTHEIE,
METanpeIMETHBIC U MPEIMETHBIE.

B cTpyKType TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOrpaMMbl IO OUOJOTUH
BBIICJICHBI CIEAYIOIINE COCTABISIOIIME: OCO3HAHHE O0YYarOUMUCA POCCUMCKON
IPaXKIAHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOIIpPENENCHUI0, Haaiuyue Mmomueayuu K OOy4eHHIO  OMOJIOTHH,
yeneHanpaeienHoe passumiue BHYTPEHHUX YOEKIEHUH JMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPaAUuIUNA pPa3BUTUS OHOJOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTMYECKOr0  O0pa3OBaHUS, Haluuue NPABOCO3HAHUS  DKOJOTUUYECKOU
KYJIbTYPBI, CHOCOOHOCMU CMABUNMb €U U CTPOUTH KU3HEHHBIE TIaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MTPOTPAMMBI 110 OMOJIOTHU JOCTUTAIOTCS
B CIMHCTBE YYEOHOW M BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMUA POCCUICKUMU COLIMOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHSATHIMU B OOIIECTBE MpaBUJIaMHU M HOpPMaMu
MOBEACHUS U CIOCOOCTBYIOT MpPOLIECCaM CAMOIIO3HAHMS, CAMOBOCHHMTAHUS U
CaMOpa3BUTHUSA, PAa3BUTHS BHYTPEHHEH TMO3HUIMU JIMYHOCTU, MATPUOTU3MA U
YBaKEHUS K 3aKOHY U MPABOIOPSAIKY, YEJTOBEKY TPyJa U CTapIIeMy MOKOJECHUIO,



B3aMMHOTO YBa)KCHHS, OCEPEKHOTO OTHONIICHWS K KYyJbTYPHOMY HACICIUI0 U
TpaJULUsM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickonr Denepanuu, npupoae u
OKpYKaroUIEH cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHMS yueOHOoro mnpenmera «buomorus»
JIOJDKHBI OTpakaTh TOTOBHOCTH M CIIOCOOHOCTH O0YYAIOIINXCSl PYKOBOJICTBOBATHCSA
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCUIUpPEHHE >KHU3HEHHOTO
OMbITA U OMNbBITA AEATEIBHOCTA B MPOLIECCE PEANM3alUN OCHOBHBIX HANPABICHUN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kaIaHCcKOT0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOMOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JESATEIBHOCTH IIPU CO3JAHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIMTOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEACNATh COOCTBEHHYIO TIO3MIIMI0 IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATh B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHUSIMU, KYyJIbTYPHBIMUA IIEHHOCTSIMU U
COLMAJIBHBIM IT0JI0KEHUEM;

TOTOBHOCTh K COTPYJHMYECTBY B IIPOLECCE COBMECTHOTO BBINIOJIHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOILIEHHS K MHEHHUIO OIMOHEHTOB MpU OOCYXJICHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXxJaHCKON WUJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IMEpPE]
Ponunol, ropaoctu 3a CBOM Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYpPY,
IIPOLIIOE U HACTOSIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K NMPUPOJHOMY HACIECINIO U MaMATHUKAM MPUPOIBI,
JIOCTIXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HH YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaelHas yoexkIEHHOCTh, TOTOBHOCTh K CIIYXXEHHMIO M 3amute OTeuyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:



OCO3HAHUE TYXOBHBIX [IEHHOCTEN POCCUMCKOTO HAPOA;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIaJ[a B IOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJIUTEIISIM, CO3/JAHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS I[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuuaMu HaposioB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHHWE K MHUpPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHHUIA;

MOHMMAHUE YMOIIMOHATBHOTO BO3/ICHUCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKCHHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢usnmyeckoro BocnuTaHHA, GOPMHPOBAHHUS KYJIbTYPbI 3I0POBbS M
IMOIMOHAJILHOTO 0JIarOnoJIyYnsi:

MOHMMAaHUE U pealu3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsIpHas Qu3nUecKas
aKTUBHOCTbH), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DPM3UUECKOMY U NICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE LEHHOCTH MPaBUJI HWHIMBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIO/ICH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTUBHOW JESATEIIBHOCTU TEXHOJOTMYECKOM U COLMAJIbHOU
HaIpPaBJICHHOCTH, CMIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSTEILHO
BBITIOJTHSTH TaKyIO JEATEIbHOCTD;

HMHTEpEC K pa3iu4HbIM cdepaM mpodecCUOHATIBHON JeATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  peau30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

HKOJIOTHYECKH I1E€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIIIEHWE YPOBHS DKOJOTUYECKON KyJIbTYphI: MPHOOPETEHUE OIbITA
IJJAHUPOBAHUSI TIOCTYNKOB W OIEHKM UX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYXKarUIEN Cpebl;



OCO3HaHUE TJI00AIBHOTO XapakTepa IKOJOTUYECKUX MpoOJeM U MyTel ux
peLIeHHS;

CIOCOOHOCTh HCMOJB30BaTh MNpPHOOpETacMble MPU HU3YYCHHUU OUOJIOTHUU
3HaHUS W YMEHMsS MpU PELICHUU NpoOJeM, CBA3AHHBIX C PALMOHAIbHBIM
IPUPOJIOTNIOIB30BAaHUEM  (COOJIFOJICHUE  MpaBUI  IIOBEJIEHUS B  IPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHUJOB,
aKOocucTeM, orochepsr);

aKTUBHOE HENpPUIATHE JEUCTBUN, MNPUHOCALIUMX Bpel  OKPYKAIOIIEH
IPUPOJIHON cpelie, YMEHHE MPOTHO3UPOBATH HEOJATONPHUATHBIE HKOJIOTUYECKUE
NIOCJIEICTBHS PEANIPUHUMAEMBIX JEHUCTBUN U IIPENOTBpALIATh UX;

HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHS, SKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCS MMM B ITO3HABATEIIBHOM, KOMMYHHMKAaTUBHOM WM COLMAIBHOU
IIPaKTHUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKON JESITEIIBHOCTH 3KOJIOTHUECKON
HaIlPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 ITO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW NMPAKTHKH, OCHOBAHHOTO HA JAMAJIOre
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOW M YHUTATENbCKOM KYJBTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOAbBMU U TIO3HAHUS MUPA;

NOHMMaHUE creuuuKy OHMONOTMM KakK HayKH, OCO3HaHUS €€ poju B
(OpMHUPOBAHUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3/JaHUU LIEJIOCTHOIO
IpEJCTaBICHUS 00 OKpYXalolleM MHUpPE Kak O €IUHCTBE IPUPOJIbI, YeJOBEKa U
oOlIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEHM M PpEIICHUU MpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOexkAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecrieueHrss HOBOTO YPOBHS Pa3BUTHUsI MEAMIIMHBI, CO3/1aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pElIaTh PECypCHble  MPOOJEMBbl  Pa3BUTHS
YeJI0BEYECTBA, MOUCKA MyTEe BBIXOAA U3 IJI00aJIbHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi mepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TMPHUPOJHBIX PECYPCOB U (POPMHPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
NOBBIMIEHUS OOIIE KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAILHON TPaMOTHOCTH OOydaromuxcs, GopMHPYyEeMO
pU U3y4eHUH OHOJIOTUH;

NOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUS, HUCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNb30BaTh TMOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXKAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,



yMEHHE JeNaTh OOOCHOBAHHBIE 3aKJIIOUEHHS HA OCHOBE HAyYHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIYYEHHMSI JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENbHO HCIIOJIb30BAaTh OMOJIOTMYECKHE 3HAHMS s
pelIeHus Ipo0JieM B PEANIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAHME LIEHHOCTU HAYYHOM JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U MCCIIETOBATENBCKYIO AEATEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HEMNpPEpHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMW MO OHOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMU.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYUMbIe i (OPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIMXCS
MEXKIMCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPAKAIOUIUE
IETOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHeuuuky MeTOJ0B IO3HAHMS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CUCTEMa, Hay4YHbIN (aKT, MPUHIMUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleoBaHue,  HaOMIOJIEHHe, HW3MEpPEHUE, OKCIEPUMEHT U JpYyrue);
yHUBEpCAJIbHbIC yueOHble JCHCTBUS (ITO3HABATENbHbIE, KOMMYHHUKATHUBHBIC,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHOHATBHOM
IPaMOTHOCTH M COLUMAJIbHOM KOMIETEHIMH OOYyYarolIMXCs; CHOCOOHOCTh
oOyuaroumxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS U  YHUBEpCAJIbHble yuyeOHbIE JIEHCTBUS B
ITO3HABATEJILHON U COLMAIIBHOW MPAKTHKE.

B pesynbrare wu3yueHus OHOJIOTMM Ha YpPOBHE CpPEIHEro OOIIero
oOpazoBanus y oOydaromerocs OyayT chOpPMHpPOBAaHBI TO3HABATEIbHBIC
yHHUBEpCaJbHble yueOHbIE AEMCTBYS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEUCTBUS, PEryJIsSTUBHbIE YHHUBEpPCAJIbHbIE Yy4eOHbIE JCHCTBUS, COBMECTHas
NEeSATEIbHOCTbD.

MeTtanpenMeTHble PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO3HABATEJIbHBIMHU
AeCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE e CTBHA:

CaMOCTOSITENNbHO  (OPMYJIMpPOBaTh M aKTyaJlM3UpoBaTh  MpoOliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh NP OCBOCHWHM 3HAHUM NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, cMHTE3a, CPaBHEHHUSI, KjIaccu(UKalu, 0000IIEeH s ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATUM (BBIACIATh UX XapaKTEpHbIC MPU3HAKH, YCTAaHABJIUBATH
CBSI3U C IPYTUMH MTOHATHUSIMH);



ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTH C TOCTABICHHBIMU LIETISIMU;

UCIIOJIb30BaTh OMOJIOTMUYECKHUE TOHITUS Ui 00bACHEHUsI (PaKTOB U SIBJICHUN
YKWBOW MPUPOBI;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHHS,;

MIPUMEHSITh CXEMHO-MO/ICJIbHBIC cpeactBa IS IPEACTaBICHUS
CYIIIECTBEHHBIX CBsI3el M OTHOLIECHUN B M3y4Yae€MbIX OMOJOTUYECKHX OOBEKTaX, a
TaKKe  MPOTUBOPEYMH  pa3HOTO  poOJa,  BBIBICHHBIX B  Pa3IUYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH padOTy B  YCJIOBHSIX PEATBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeHCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKOM U MMPOEKTHOM JESTENbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB [TO3HAHMS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUIBl JACSITEIBHOCTH M0 IOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpeTalHH, MNpPeoOpa3oBaHUI0 U MNPUMEHEHHIO B YYEOHBIX
CUTYalIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIIIJICHUS, BIaJeTh HAYYHON TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METOJIAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

BBISIBJIAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHUs, HaXOAUTh APTyMEHTHI I JOKa3aTelbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh TIOJIYYEHHBbIE B XOJE PpEIICHUS 3aJayd  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILECTBIISITh IEJICHAINIPABICHHBIN MOUCK TEpeHoca CPEeICTB U CIOCOOOB
JEeUCTBUS B MPO(ECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTHh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJAcTH
KU3HEIEATEIIbHOCTH;



YMETb UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00IacTeH;

BBIJIBUIaTh HOBBIE WJEH, Npejlararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE aTbTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmManmeii:

OpPUEHTHPOBATHCS B PA3JIMUYHBIX UCTOYHMKAX MHPOpPMALUU (TEKCTE y4eOHOTrOo
nocoOusi, HAyYHO-TIONMYJIIPHOW JUTEpaTrype, OHOJOTHYECKUX CIOBapAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B VHTepHETE), aHaIU3UPOBATH
MH(POPMAILIMIO Pa3IMYHbIX BUJOB U (POPM IpPEICTaBICHUS, KPUTUUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

(GopMyIMpOBaTh 3alPOChl U MPUMEHATh Pa3IMYHbIE METOJABI IPU MOUCKE U
orbope Omosornyeckoil mHpoOpManu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3ajady;

npuoOpeTaTh ONBIT HMCIOJIb30BAaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPLICHCTBOBATh KYJIbTYpPy aKTUBHOI'O HCIIOJIb30BAaHUS Pa3JINYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTHUMAIbHYIO  (QOpMy  NpeICTaBIICHUS
ononornyeckor uHpopmaiu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAy4yHBIM #A3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
OMOJOrMYeckod HHPOpMALME: MPUMEHATh XHUMHUYECKUE, (uanyeckue u
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJITHOCTH;

BJaJE€Th  HABbIKAMU  paclO3HAaBaHWA U 3allUThl  HUH(pOpMaLMH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JIMYHOCTH.

OgyaieHue YHMBEPCAJIbHBIMM KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

1) o6menmne:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JTUCKYCCHUU MO CYIIECTBY OOCyXaaemMoi TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTENIBHO BBIMIOJHEHUS MpearaeMoun
3aJlayd, YYUTHIBATh UHTEPECHl U COrJIACOBAHHOCTh MO3ULIMNA APYIMX yYaCTHHUKOB
JIAAJIoTa WK IUCKYCCUU);

pacro3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HHUKHOBEHHUS KOH(IMKTHBIX CUTyallUW,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHMMATh
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:



NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI IpH pelIeHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHS TPYNIOBLIX (POPM B3aUMOJICHCTBUS NIPU PEIICHUU Y4eOHOH 3a1a4u;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHUCTBUM C y4y€ToM oOIIuX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJJIEKTUBA;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIWUHUPOBATh ACHUCTBUA NO €€ MTOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenenarTb pojau ¢ Y4€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauye€CTBO CBOEr0 BKJAJa W KaXJOrO yYaCTHHKAa KOMAaHIbI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npemjiaraTb HOBBIE IPOEKTHI, OLIEHMBaTh HWJEU C TMO3WLHUHA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYUIECTBJISTh IO3UTHUBHOE CTPATETMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBICHUA TNPOOJIeM U UX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUAX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAaHOBKH B CBOUX JEHCTBHUSIX M MOCTYIKax MO OTHOUIEHUIO K >KUBOW MPUPOJE,
CBOEMY 3/10POBBIO U 3/I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIBHO OCYILECTBIISATh IIO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
po0JIeMBbl, CTaBUTh U (HOpPMYIHUpPOBaTH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JIEATEIIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacuMpsITh paMKH Yy4€OHOT0 MpeaMeTa Ha OCHOBE JTMYHBIX MPEITOUYTCHHI;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelICHHE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAHULIMK B
pa3HbIX 00JIaCTAX 3HAHWW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3ylbTaTOB H



OCHOBaHUil, UCMOJIb30BaTh MPHUEMBI peIEKCHH AJIsi OLEHKH CUTYyallud, BHIOOpa
BEPHOT'O PELLEHUS;

YMETh OLEHUBATH PUCKHM U CBOEBPEMEHHO IPUHUMATh PELIEHUS IO HUX
CHI)KCHMUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsATHE ceOsl U APYTUX:

IPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E peE3yJbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOTro YeJIOBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHHMS Y4eOHOro Tmpeamera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOecledYeHue
npopunapHOro  oOyueHust  oOydaronuxcss  Ouojmormd. OHHM  BKJIIOYAIOT:
crnenuduyeckue Ajisi OMOJIOTUN HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUM 1O
OCBOCHMIO, UHTEPIIPETAIIMN U TIPEOOPa30BaHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUU U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI 1O
rojam U3y4eHusl.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHoro mnpeamera «buonorus» B 10
KJlacce NOTKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OHOJIOTHUH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  peIIeHHH TpobJieM  paluoOHaJIBLHOTO
MPUPOOTIOIH30BAHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAaraloIre ONOJIOTUYECKUE TEPMUHBI W TOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETyJSIUs, CaMOBOCIIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJIOTUYECKHE TEOPUHU
(xnetounast Teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpoMmocoMHas TeOpHs
HacnenctBeHHocTH T. Moprana), yuyenus (H. W. BaBumoBa — o meHTpax
MHOrooOpa3usi M TNPOUCXOXKJACHUS  KYJIbTYpPHBIX  pPAacTEHUM),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TIEPBOTO TMOKOJIEHUS, PACIICIUICHUS, YHCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBaHus [. MeHnaensa, TOMOJOTHYECKUX pAJIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basuiiosa), IIPUHLIATIBL
(KOMIUIEMEHTapHOCTH);



BJIAJICHUE OCHOBHBIMH METOJAaMH HAyYHOTO ITO3HAHUS, WCIIOJIb3YEMBIX B
OMOJIOTMYECKUX UCCIEJOBAHUSIX KUBBIX OOBEKTOB (OMUCAaHUE, HW3MEPEHUE,
HaOJIIOICHNE, DKCTICPUMEHT);

yYMEHUE BbIICNATH CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
HYKapHoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OaxTepwuii, rpuOOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHHS OPTaHOB U CUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, YEJOBEKA, IIPOIIECCOB JKU3HEACSITEIBHOCTH,
MPOTEKAIOUIUX B OPraHU3Max pPacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTa00IM3M), MPEBPAIICHUS YHEPTUH, OPOKEHUS,
aBTOTPO(HOTO U reTepoTpoHOro TUIMOB MUTAHMS, (OTOCUHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOIO 0TOODA;

YMEHUE YCTaHABIIMBATh B3aMMOCBS3M MEXKIY OpPTraHOMJAAMH KIETKH U HX
GYHKIASIMH, CTPOCHHEM KJIETOK pa3HBIX TKAaHEHM W WX (QYHKIUSIMH, MEXIY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pAacTeHHWH, JKMBOTHBIX M YEJIOBEKAa W MX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (DYHKIMSAMH, MEXIY STallaMH
oOMEeHa BEIIECTB, ATaraMH KJIETOYHOTO IUKJIA U KU3HEHHBIX ITUKIIOB OPTaHU3MOB,
sTanaMu 3MOpPHUOHAIBHOTO PAa3BUTHS, T€HOTHUNOM W (EHOTHIOM, (DEHOTUIIOM H
(dbaxkTOopamMu cpenbl OOUTaHUS;

YMEHUE BBISBJIATH OTIMYHUTEIBHBIC MPU3HAKN JKUBBIX CHCTEM, B TOM UYHCIIE
pacTeHuM, )KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsI JOKAa3aTeIbCTBA POJCTBA OPraHM3MOB PA3HBIX
CUCTEMATHYCCKUX TPYIIIT,

YMEHHUE pemaTh OMOJOTHIECKUE 3aa91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3U MEXKIY UCCIIEAYEMbIMU OMOJIOTUYECKUMHU TPOIECCAMU U SBJIICHUSIMH, J1€TIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M MPaKTUYECKHUe padOThl, COOIMHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh HUX OKCIECPUMEHTATHHBIMU
cpencrtBamu, GOpMYIHpPYs I1Elb MCCIEIOBAHUS, aHATU3UPOBATH TMOIYUYCHHBIC
pE3yNbTATHI U IeNIaTh BHIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOruw,
DKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOMUYHO  TPEACTABIATH  TMOJYYCHHBIE  PE3yJbTaTbl HAa  yYEHUYECKHX

KOH(DepeHIusX;
YMEHUE OIICHUBATh JTUYECKHE aCIMEKThl COBPEMEHHBIX WCCIICIOBAHUN B
obmacTd  OWONOTMM W MEIWIHUHBI  (KJIOHHPOBAaHUE,  HMCKYCCTBEHHOE

OTUIOJIOTBOPEHHUE, HAIPABJICHHOEC W3MEHEHHE T€HOMa M CO3JaHHhe TPaHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JESITEIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMIIUHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO03SICTBa, MUIIEBOM MPOMBIIIJIEHHOCTH, YIrAyOasTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
MPOJOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

chOpMHPOBAHHOCTh 3HAHUW O MECT€ U pOJM OUOJOTUU B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
KapTHUHBl MHpa, B TO3HAHWW 3aKOHOB MPUPOJBI M PEIICHUU SKOJIOTHUECKHUX
npoOJieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
PUPOAOTIOIL30BaHUs, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpEJENEeHUs] M IOHUMAHUE CYIIHOCTH OCHOBOIOJIATAIOIIMX OHUOJIOTHYECKUX
TEPMUHOB M TOHATHHN (B, dKOcucTeMa, Ouocdepa), OMOJIOTHYECKHUE TEOPUU
(oBomronMoHHas Teopust Y. JlapBuHa, CUHTETHYECKAs] TEOPUS SBOJIIOLMN), YUCHHUS
(A. H. CeBepuoBa — 0 nyTsX U HanpasieHusX 3Bontouuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTudyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apojpiieBoro cxoactsa K. M. bopa), mpaBuna (munumyma lO. JIubOuxa,
HKOJIOTHYECKON MHpaMuJIbl JHEpPruM), rumnoresbl (rumore3a «mupa PHK» V.
['un6epra);

YMEHHE  BJaJE€Th  OCHOBHBIMH  METOJAAMH  HAyYHOTO  TO3HAHWS,
UCTIONb3YEMBIMU B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBICHUS U
OLIEHKH aHTPOIIOTE€HHBIX U3MEHEHUH B PUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOTE€OLEHO30B,
PKOCUCTEM U Ouochepbl, CTaOUIU3UPYIONIETO, JBHXKYILIETO U Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, AJJIONaTPUYECKOrO u CUMITIATPUYECKOTO
BUI000pA30BaHUs, BIUSHUS JIBMKYIIUX CHJI SBOJIOIMU HA TEHO(OHI TOMYJISIIUHY,
IPUCIIOCOOJIEHHOCTH OPTaHMW3MOB K Cpelie OOMTaHUs, YepeIOBaHUSl HANPaBJICHUN
ABOJIIOLIMH, KPYTOBOPOTA BELIECTB M MOTOKA SHEPTUU B SKOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aUMOCBA3M MEXAY IMpOIECCAaMU HBOJIIOIUH,
JBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOICHUSMU K HUM OPTaHU3MOB;

YMEHUE  BBISBJISITH  OTJIMYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
PUCIOCOOJICHHOCTh BHJIOB K cpelle OOMTaHHUs, aOMOTUYECKUX U OMOTUYECKHX
KOMIIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBSI3€d  OpPraHM3MOB B  COOOILIECTBAX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;



YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY JUJIsl TOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U CpPeJbl OOUTAHNUSA, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTrooOpa3usi BHIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI M YETIOBEUYECTBA;

YMEHHE peniatb OMOIIOTUYECKUE 3a/1a4H, BBISBISATH IPUUNHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIETyeMbIMU OMOJIOTMYECKUMU MIPOIECCAaMH U SBIICHUSIMU, 1€TaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JITA0OpATOPHBIE M IPaKTUYECKUE padOThl, COOIIOATH
IpaBuJia Mpu padboTe ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh TUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIBLHBIMU
cpeacTBamMu, (GOopMyIupys Leidb HCCIEIOBAHMS, AaHAJU3UPOBATH IOJYYCHHBIC
pe3ynbTaThl U JeNaTh BHIBOIBI,

YMEHHME y4acTBOBaTh B y4eOHO-HMCCIENOBATENbCKOW paboTe mo OHOJIOorHuH,
OKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHBIX OOINECTB, U
nyOJIMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYCHHYECKHX
KOH(epeHUusIX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUH O MPOUCXOKJICHUU KU3HU, YEIIOBEKA
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U CIIOCO0aX MpeAoTBpalleHus
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIECTBIIATh OCO3HAHHBIA BBIOOp Oyaymieil mpodeccuoHaTbHON
JESTEIbHOCTH B 001aCTH OMOJIOTUH, KOJIOTUH, IPUPOJOTIONb30BAHMS, METULIUHBL,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOIO XO3AHCTBA, MUILEBOU
IPOMBIIIJIEHHOCTH, YIUIYOJIsATh I103HABAaTEJIbHBIM MHTEpEC, HANpaBICHHbIM Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOCTHKEHHE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBLHOTO U
BBICIIIETO0 0Opa3OBaHUSI.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
NS HamMeHOBaHMe Kosnn4yectBo 4yacos DJIEKTPOHHBIE
(uudpossbie)
n/ paspenoBuTem  Bcer Konrtpoabnsl IIpakruyeckn
oOpa3oBaTe/ibHbIEC
n NPOrpamMmbl 0 e padoThblI e padoThlI
pecypcsbl
5 bu6mmoreka [JOK
MOJIOTHS KaK
1 1 0 0 https://m.edsoo.ru/7f41336
Hayka 8
K bu6mmoreka [JOK
UBbIE CUCTEMBI
2 2 0 0 https://m.edso0.ru/7f41336
U X U3YYEHHUE 3
3 buonorus knetku 2 0 0.5 bubnuorexa [JOK
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https://m.edso0.ru/7f41336
8

Xumuueckas bubmuorexa [JOK

4 OpraHu3aIus 10 1 https://m.edsoo.ru/7f41336
KJIETKH 8
Crpocue u bu6mmoreka [IOK

5 8 2 https://m.edsoo.ru/7f41336
(GyHKIUU KIETKA 3
OOMeH BelecTB bubmuoreka [JOK

6 U TIpEeBpaIIeHUE 9 1 https://m.edsoo0.ru/7f41336
SHEPTHH B KIIETKE 8
Hacnencrennas
uH(opMaL 1 bu6mmoreka [IOK

7 . 9 0.5 https://m.edsoo.ru/7f41336
peanu3anus e€ B 3
KIIETKE
T bubmuorexa [JOK

8 6 1 https://m.edsoo.ru/7f41336
LUK KJICTKH 3
Crpoenue u bubnuoreka [IOK

9 byHKIIH 17 1.5 https://m.edsoo.ru/7f41336
OpPraHu3MOB 8
PasmMHOXeHUE U bu6mmoreka [IOK

10 pa3BUTHE 8 1.5 https://m.edsoo.ru/7f41336
OPraHu3MOB 8
I'enernka — Hayka
0
HACJICJICTBEHHOCT bubmorexa [JOK

11 2 0.5 https://m.edsoo.ru/7f41336
uu 3
U3MCHUYHBOCTH
OpPTaHU3MOB
3aKOHOMEPHOCTHU bubnuotexa [JOK

12 HAaCJIEJICTBEHHOCT 10 1 https://m.edso0o.ru/7f41336
u 8
3aKOHOMEPHOCTH bubmorexa LOK

13 6 1 https://m.edsoo.ru/7f41336
U3MEHYHBOCTH 8
enemmka bu6mmoreka [IOK

14 3 0.5 https://m.edsoo.ru/7f41336
YeIoBeKa .
Cenexuust bubnmoreka [JOK

15 4 1 https://m.edso00.ru/7f41336
OpPTaHHU3MOB g
buorexnonorus u bu6mmorexa [IOK

16 CHUHTETHYECKAst 4 0 https://m.edsoo.ru/7f41336
ounosorus 8

17 PesepBHOE Bpems 4 0 bubnnorexka [JOK
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https://m.edsoo.ru/7f41336
8
18 0
19 0
OBIIEE
KOJIMYECTBO
YACOB I1O0 105 2 13
I[MPOIT'PAMME
11 KJIACC
NC  Hammenopanme KosauuecTBo yacoB DJIeKTPOHHbBIE
(uudpossbie)
n/ PpasaesioB U TeM Bcer Konrpoabnbl IIpakTnueckn
oOpa3oBaTe/ibHbIE
n NMPOrpamMMbl 0 e padoThbl e padoThbI
pecypchl
3apoxaeHue u
pa3BuTHe bubnuoreka [IOK
1 HBOJIFOIIHOHHBIX 4 0 0 https://m.edsoo.ru/7f4133
MPEJCTaBICHUN B 68
OMOJIOTHH
MHUKPOSBOTOLIS bubnuoreka [IOK
2 . 14 0 2 https://m.edsoo.ru/7f4133
1 e€ pe3yJIbTaThl 68
MakposBomoLus bubnunoreka LIOK
3 . 6 0 0 https://m.edso00.ru/7f4133
U e€ pe3ysbTaThl 68
[Ipoucxoxnenue u bubmuoteka [IOK
4 pa3BUTHE KU3HU 15 0 1.5 https://m.edsoo.ru/7f4133
Ha 3emiie 68
IIpoucxoxnenue bubnmnoreka HOK
5 YenoBeKa — 10 0 1 https://m.edso00.ru/7f4133
aHTPOTIOTEHES 68
DKonorus —
HayKa o
B3aMMOOTHOIIICHUS
X OpFaHH3MOB 1 bubnuoreka [{OK
6 3 1 0.5 https://m.edso00.ru/7f4133
HaJ0pPTaHU3MEHHBI 68
X CHCTEM C
OKpY’KaroIlen
cpenoit
Opranusmbi i but6mmorexa [IOK
7 9 0 1.5 https://m.edsoo.ru/7f4133
cpena oOuTaHUs P
DKOJIOTHSI BUJIOB U bubmorexa HOK
8 9 0 0.5 https://m.edso00.ru/7f4133

MOIMYJSAHAN

68
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OKoJIorus
C00BIIECT. but6mmoreka [IOK
9 12 0 0.5 https://m.edso00.ru/7f4133
DKOJIOTUYECKHUe 68
CHCTEMBI
buocdepa — Bubmuorexa IIOK
10 riodanbpHas 6 0 0 https://m.eds00.ru/7f4133
HKOCUCTEMA 68
YenoBek u bubnunorexa LIOK
11 OKpY’KaroImas 6 1 0 https://m.edso00.ru/7f4133
cpena 68
bubnunorexa LIOK
12 PesepBHOE Bpems 8 0 0 https://m.edso00.ru/7f4133
68
OBLIEE
KOJIMYECTBO
YACOBIIO 102 2 [
I[TPOIT'PAMME

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue;
non peaakuueit [laceunuka B.B., AkunonepHoe o6mectBo «3naTenscTBo
«IIpocBemenune»

* buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Pyouos A.M. u
npyrue; non peaakuueit [laceunuka B.B., AkunonepHoe o01ecTBo

«M3parensctBO «IIpocBenieHne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
1.B.C.PoxiioB. TemaTu4eckuii 1 UTOTOBBIN KOHTPOJIb. COOPHUK MTPOBEPOUHBIX

pabot. buonorus. 10 knacc. Mocksa 2014r.
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3. O.IL. dynkuna. buonorus 6-11 knaccel. [IpoBepoyHbIe TECTHI,

pa3HOYpOBHEBBIE 3a1aHus. Bonrorpan: Yuurens, 2012r

4. H.A.bornanos. KonTtponbHO-U3MepuTenbHble MaTepuaiibl. buomorus 10

kinacc. ®I'OC. Mocksa. Baxko, 2016r.

5. A.A . Kupunenko. buonorus. Pazgen « 9Bontonnsi OpraHu4eckoro Mupa.

Teopus, TpeHUpOBOYHBIC 3aAaHus. Jlernon, 2016r.

6. A.A.Kupunenko. buonorus. Pazaen «I'enetukay». Bece Turbl 3agay.

TpenupoBounas terpansb. Jlernon, 2016w

7. C.1.KonecuukoB. buonorus. Pazaen «9xonorus». Teopusi, TpEHUPOBOUHBIE

3amanus. Jleruon, 2016r.

8. B.C.PoxyoB. Temaruueckuiit 1 UTOroBbIi KOHTPOJb. COOPHUK MPOBEPOUHBIX

pabot. buosorus. 11 knacc. Mocksa 2014r.

[IBenoB. buonorus. O6mas 6uonorus 10-11 knaccsl. Mockga. Jlpoda.2012r.

10. H.A.bornanoB KoHTpoJsibHO-U3MepuUTeNnbHbIE MaTepualibl. buonorus 11

knacc. PI'OC. Mocksa. Bako, 2016r.



HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPChHI CETU
HUHTEPHET
«Enunas xomneknusa LHudposerx O6paszoBarensHbix Pecypcosy (Habop

1 poBBIX pecypcoB k yueOnukam jauaun B.B. [Taceunrka) (http://school-

collection.edu.ru/).

http://bio.1september.ru/urok/ -Matepuaisl k ypoky. Bce paboThl, Ha OCHOBE

KOTOPBIX CO3/IaH cailT, ObLIN OnmyOIrKoBaHbI B razeTe "buonorusa". ABTopamu
caiita mpojenana 0oJbIas padoTa 0 CUCTEMAaTU3UPOBAHUIO Ta3€THBIX CTaTeN ¢
y4€TOM HIKOJIBHOW y4eOHOM mporpaMmsl 1o npeamery "buosorus”.

http://ebio.ru/ - DnextTponHbIi yueOHUK «bronorusy. ComaepKuT Bce pa3aeibl

OMOJIOTHH: 6OTaHI/IKy, 300JI0THIO, aHAaTOMHIO " (1)I/IBI/IOJ'IOI“HIO YCJIOBCKA, OCHOBBI
MUTOJIOTHMH U TCHCTHUKH, 3BOJIIONMOHHYIO TCOPHUIO U 9KOJIOI'HIO. MoskeT OBITh
PCKOMCHAOBAH Y4YalllUMCs OJIA CaMOCTOSITEJIbHOM pa6OTI>I.

http://djvu-inf.narod.ru/ - snexTponHas OUOIHOTEKA

http://biology.ru/index.php - Caiit siBinsiercs MHTepHeT — Bepcueit ya4eOHOTO

Kypca Ha komnakTt-nucke "Otkpbitas buonorus".
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