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HOACHUTEJBHASA 3AIIMCKA

[Ipu pa3zpaboTke mporpamMmbl MO OMOJIOTUHU TEOPETUUYECKYIO OCHOBY JIJISI
onpeneneHus: MoAXoA0B K (hOPMHUPOBAHUIO COACpIKAHUS Y4EOHOro MpeaMeTa
«buosioruss» cocTaBuUiMd: KoHUeNnTyanbHble TojoxeHus DPIOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1€, COJEep)KaHus, pe3yJlbTaToB OOy4YeHHs U
TpeOOBaHMI K YPOBHIO MOJITOTOBKH BBIITYCKHUKOB, IMOJIOKEHUSI 00 OOIIMX LETIX
U MPUHIIUIAX, XapaKTePU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPETHETO
obmero obOpazoBanus B Poccuiickoit denepaiuu, a TakkKe IOJOXKEHUS O
cnenupuke OHONIOTUU, €€ 3HAYECHWHM B T[IO3HAHUM JKUBOW TMPHUPOILI H
oOecrieueHny CyIeCcTBOBaHMS YeI0BEYECKOTro 00mecTBa. CoriacHO Ha3BaHHBIM
MIOJIOKEHUSM, OIPEIEICHb OCHOBHBIE (PYHKIIMHM MPOTPAMMBI 110 OUOJIOTHUU U €€
CTPYKTypa.

[Iporpamma 1o Ouosnoruu Ja€T NpeAcTaBICHUE O LesiX, o0 oOmiei
CTpaTeruu OOYy4YeHMs, BOCIHUTAHUS M Pa3BUTUSA OOYYAIOUIUXCA CPEACTBAMHU
yueObHoro mnpeamera «buosorus», omnpenenser oOsi3aTebHOE MPEAMETHOE
COJIEp’)KaHHME, €ro CTPYKTYpy, paclpefeieHue Mo paszjieiiaM U TeMawm,
PEKOMEHTyEeMYIO TTOCIIeIOBATEILHOCTD U3YUCHHS yueOHOTO MaTepuaa ¢ yuéTom
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKM 0Opa30BaTEIbHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yYaromuxcs.

B mporpamme 1o OWOJOTMM TakXKe€ YUYWUTHIBAIOTCS TpeOOBaHUSA K
TUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM U TPEIMETHBIM PE3yJIbTaTaM
o0yueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHLHOMN
NeSATEeIbHOCTH/YUEOHBIX JIEUCTBUIM OOYYaIOIIUXCS MO OCBOCHHIO COJIEPIKAHUS
OMOJIOTUYECKOT0 00pa30BaHMUS.

B niporpamme o 6uosnoruu (10—11 kiaccsl, 0a30BbIi ypOBEHb) peain30BaH
NPUHIMI TPEEMCTBEHHOCTH B WM3Y4YEHWW OWOJIOTHH, Oiiaromapsi 4emy B He
IPOCMATPUBAETCS HAMPABICHHOCTh Ha pPa3BUTHE 3HAHWM, CBS3aHHBIX C
dbopMUpPOBAHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHMS,  I[EHHOCTHBIX
OpPUEHTAIMN JUYHOCTH, DKOJOTHYECKOTO MBIIUICHUS, TMPEICTaBICHUN O
310pOBOM 00pa3e )KM3HU U OEPEKHBIM OTHOILIEHUEM K OKPYXKaIoLel MpUpOTHON
cpene. [loaTtomy Hapsimy ¢ M3ydeHHEM OOIIEOMOIOTMYECKUX TEOPH, a TaKkKe
3HAHUW O CTPOCHHUM >KUBBIX CHUCTEM Pa3HOTO paHra U CYIIHOCTH OCHOBHBIX
MIPOTEKAIOIINX B HUX MPOLIECCOB B IPOrpaMMe 10 OMOJIOTHH yACJICHO BHUMAHUE
WCIIOJIb30BaHUIO TIOJIYYEHHBIX 3HAHUW B TMOBCEIHEBHOM XKWU3HU JJIsl PELICHUS
MIPUKJIAAHBIX 33124, B TOM YKciie: MPodUIaKTUKH HACIEICTBEHHBIX 3a001eBaHU
YeJIOBeKa,  MEIUKO-TEHETHYECKOTO  KOHCYJIBTHPOBAaHUS,  OOOCHOBAHUS
AKOJIOTMYECKH 11€J1IeCO00Pa3HOTO MOBEICHUS B OKPYXKAIOIIEeH MPUPOTHON cpejie,



aHauv3a BIIMSHUSA XO3SMCTBEHHOM JEATEIIBHOCTH YEJIOBEKA Ha COCTOSHHE
IIPUPOJHBIX U UCKYCCTBEHHBIX DKOCHCTEM. Y CHJICHHE BHUMAHUSA K IPUKIATHOU
HampaBJICHHOCTH  y4yeOHoro  mpeamera  «buojorus»  MPOAUKTOBAHO
HEO0OXOIUMOCTBIO O0ECIIEUEHUsI YCIOBUM ISl PEIICHHs] OJTHOM U3 aKTyaJlbHbBIX
3a/a4 IIKOJIBHOTO OMOJOTHMYECKOro OoOpa3oBaHMs, KOTOpas Mpearoaraet
(dopMupoBaHre y 00y4JaroUuxcsi CIOCOOHOCTH aIallTUPOBATHCS K M3MEHEHUSIM
JUHAMHUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpeAaHero oOuiero oOpa3oBaHUs 3aHUMAET Ba)XKHOE
mecto. OHa obecnieurBaeT GOpMHUPOBAHUE Y OOYYAIOIIUXCS MPEACTaBICHUHN O
HAyYHOW KapTHHE MHpA, paciiupsieT 1 00001IaeT 3HaHUs O KUBOH Mpupoe, e
OTJINYUTEIIBHBIX MPHU3HAKAX — YPOBHEBOM OPTaHU3ALMU U JBOJIOLMH, CO3MAET
yCIOBUSL  JUIsi: TO3HAHWSA 3aKOHOB JKMBOM  MNpuUpOAbl, (OpMHUpOBaHUS
(YyHKIIMOHAJIBHONW TPaMOTHOCTH, HABBIKOB 370pPOBOr0 M Oe30macHOro odpasa
KWU3HHU, DKOJIOTMYECKOTO MBIIUICHNs, LEHHOCTHOIO OTHOILIECHHS K KUBOM
IIPUPOJIE U YETIOBEKY.

Bonpiioe 3HaueHne OMONIOTUsl UMEET TAK)KE JIS PEILICHUS BOCITUTATENbHBIX
U pa3BUBAIOIIMX 3aJad CpPEJHEro ooOumero oOpa3oBaHMs, COLMATU3ALUU
oOyuaromuxcsi.  M3yuenune  Ouosiornn  oOecneuyumBaeT  yclOBUS — JJIs
(opMHpPOBaHUS UHTEIUIEKTYAIbHBIX, KOMMYHUKAIIMOHHBIX 1 HHPOPMALIMOHHBIX
HAaBBIKOB, 3CTETHYECKOU KYJIbTYPbI, CIIOCOOCTBYET MHTErpallii OMOIOTUYECKUX
3HaHUU C TPEACTABICHUSIMU M3 JPYTUX y4eOHBIX MPEAMETOB, B YACTHOCTH,
¢usuku, xumun M reorpaduu. Ha3aHHble MOJIOKEHUS O NpeIHA3HAYCHUU
yueOHoro mpenMera «buonorus»» cocraBuiIM OCHOBY i OMNpeAeSiCHUs
MO/IXO0/I0B K OTOOPY M CTPYKTYPUPOBAHUIO €TI0 COEPKAHUS, PEICTABIECHHOTO B
nporpamme 1o OMOJIOTHH.

OTt60p conepsxkanus yueOHOTO npeameta «buosorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3ULUN KyJIbTYpOCOOOPa3HOro MOAXO/Aa, B COOTBETCTBUU C
KOTOPbIM O0ydYarouuecss JOJKHbI OCBOMTH 3HAHUS M YMEHMs, 3HAUUMbIE IS
dbopmupoBaHusi OO0IIEH KyJIbTYpbl, OMNPEICIAIONIUME aJCKBATHOE TMOBEJCHUE
YeJIoBeKa B OKPY’Karolel MpUpOAHON cpelie, BOCTpeOOBaHHbBIC B TOBCEIHEBHOM
KU3HU U MIPAKTHUECKOHN JesaTenbHocTH. Ocoboe MecTo B 3TOM CUCTeME 3HAHUU
3aHUMAIOT  DJIEMEHTBl ~ COAEp)KaHUsA, KOTOpPbIE CIYyXar OCHOBOM IS
dbopMupoBaHUs MPEICTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAYUYHOU KapTUHE
MHUpa U HEHHOCTHBIX OPUEHTALUAX JIMYHOCTH, CITIOCOOCTBYIOIIUX T'YMaHU3ALNH
OMOI0rHYecKOro o0pa3oBaHusl.

CrpyKTypupoBaHHUe coAepx aHUs Y4eOHOro maTepuaja B Mporpamme Io
OMOJIOTHH OCYILECTBICHO C YYETOM MNPUOPUTETHOTO 3HAUEHHUs 3HAHUM 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX KMUBOU MPUPOJIbI, O €€ YPOBHEBON OpraHU3alMU



U DSBOJIONMU. B COOTBETCTBUM C 3THUM B CTPYKType Y4eOHOTO MpeamMeTa
«buoiiorus» BBIIEICHBI CIEAYIOIINUE COAEPKATEIbHbIE TUHUM: «buonorus kak
Hayka. MeTojibl HaydyHOTo MOo3HaHUs», «KileTka kak OMoJIorudecKas CUCTEMaY,
«Opranu3Mm Kak Owuojormueckas cuctemMa», «CucremMa U MHOrooOpasue
OpPraHUYeCKOTO MHpPa», «IBOJIOIUSA >KUBOU NPUPOIBD, «IKOCUCTEMBI U
MPUCYIIIHE UM 3aKOHOMEPHOCTI.

enp m3yuenus yueOHoro npeamera «buomorus» Ha 0a30BOM ypOBHE —
OBJaJicHUE OOYYarONIMMHUCS 3HAHUAMH O CTPYKTYPHO-(YHKIIMOHAIHHOM
OpraHMU3allid KUBBIX CHCTEM pa3HOrO paHra W NpUOOpEeTeHHE YMEHUM
MCIIOJIh30BaTh 3THU 3HAHUS JJIS TPAMOTHBIX NEWCTBUI B OTHOIIIEHUU OOBEKTOB
YKUBOU MPUPOBI U PEIICHUS PA3IMYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHus yueoHoro npeamera «buonorus» Ha 6a3oBom
ypOBHE 00€CTeunBaeTCs peIICHUEM CIISAYIOIINX 3a/1a4:

OCBOEHHE O0YYaIOIIUMUCS CUCTEMbl 3HAHUN O OUOJOTUYECKUX TEOPUSIX,
YUYEHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3ax, MpaBUiax, CIyKalux
OCHOBOM 7151 pOpMHUPOBAHUS MPEACTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MHpa, O METOJaX HAYYHOTO I[I0O3HAHUS, CTPOEHUH, MHOrO000pa3uu U
OCOOEHHOCTSIX >KMBBIX CHUCTEM DPAa3HOTO YpPOBHS OPTaHMU3AIMU, BBIIAOIINXCS
OTKPBITUSIX U COBPEMEHHBIX UCCJIEAOBAaHUAX B OUOJIOTHH;

dbopmupoBaHre y 00y4aromUXCs MO3HABATEIbHbBIX, HHTEIUICKTYalbHbIX U
TBOPUYECKUX CIOCOOHOCTEH B MpPOIIECCE aHaIM3a JAHHBIX O IMyTSAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIOB, UACH U MOAXOJOB K U3YYCHHUIO JKUBBIX CHCTEM
Pa3HOI0 YPOBHS OpTraHU3aly;

CTAaHOBJICHHE Yy OOy4alwluxcs oO0mel KynbTypbl, (YHKIMOHAIBHOU
rPaMOTHOCTH, pa3BUTHE YMEHUU OOBACHATH M  OIECHUBATH  SIBJICHUS
OKPY’XKAIOLIEr0o MHpa >KUBOM MPUPOABI HAa OCHOBAHMHM 3HAHUW M OIbBITA,
MOJIYYCHHBIX TIPU U3YUYEHUN OMOJIOTUH;

dbopmupoBaHue y oOOydYaromMXCsl YMEHUN WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUN B MPAKTUUECKON NESITEIHHOCTH YeOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTHH;

BOCITUTaHNE YOEXKAEHHOCTA B BO3MOKHOCTU TIO3HAHUS YEIIOBEKOM YKHBOM
MPUPOJBI, HEOOXOAMMOCTH OEpeKHOIO0 OTHOIICHHS K HEH, COOMIoaeHUS
ATUYECKUX HOPM MPHU MPOBEIACHUMN OUOJIOTUUECKUX UCCIICIOBaHUM;

OCO3HAHHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHUMW JJIsI TOBBIMICHUS YPOBHS
AKOJIOTUYECKOM KYJIbTYPHI, 1J11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHNEe MTPUOOPETEHHBIX 3HAHUN U YMEHUHN B MOBCEIHEBHOW JKU3HU
JUISL OLIEHKH TTOCJIEACTBUN CBOEH JIESITEIbHOCTH 10 OTHOLICHUIO K OKPYKAIOLIEH



cpene, COOCTBEHHOMY 3/0pOBbIO, OOOCHOBaHHWE M COONIOIGHHE Mep
poIaKTHKN 3a00I€BaHUT.

B cucreme cpeanero obmiero odpazoBanus «buosorus», uzyuaemas Ha
0a30BOM YpOBHE, SBISIETCS 00s13aTEIbHBIM YYEOHBIM MPEAMETOM, BXOSIIUM B
COCTaB MpeaMeTHOM 00acTh « EcTecTBeHHO-HAYyYHBIE TIPEIMETHD.

Jlnst w3ydenums: Owojornd Ha 0a30BOM ypOBHE CpEIHETrO 0O0IIero
ob6pazoBaHus oTBoauTCs 68 yacos: B 10 kiacce — 34 vaca (1 yac B Hegeno), B 11
kiacce — 34 yaca (1 gac B Hefienio).



COILEPKXAHUE OBYUYEHUSA
10 KITACC

Tema 1. 7KuBble cucTeMbI M UX U3yYEHHUE

XKuBble cucTeMbl Kak IpeaMer uzydeHusi ouonoruu. CBOWCTBA KUBBIX
CHUCTEM: E€IMHCTBO XMUMHYECKOTO COCTaBa, JIHUCKPETHOCTh M LEJIOCTHOCTb,
CJI0KHOCTh U YIOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaAMOOPTraHU3aLINS,
CaMOBOCIIPOM3BEJECHUE, Pa3IPaXXUMOCTh, W3MEHUYMBOCTb, POCT M PA3BUTHE.
[Ipoueccel, mpoucxonsume B )KUBBIX cucremMax. OCHOBHBIE IPU3HAKU YKUBOTO.
XKuzap kak Gopma CymecTBOBaHHS MaTepUU. YPOBHH OpPTraHU3AINM >KABBIX
CHCTEM: MOJIEKYJISIDHBIM,  KJIIETOYHBIA,  TKAaHEBbIM,  OPTaHU3MECHHBIM,
MOMYJISILIMOHHO-BUI0BOM, 3KOCUCTEMHBIN (OMOTreOIIeHOTUYECKUI ),
ouocdepubiii. Hayku, u3ydaroniyge >KMBBIE CHCTEMbl Ha Pa3HBIX YPOBHSX
opraHuzanuu. V3ydeHue >KUBBIX CHCTEM. MeETOo/lbl OHOJIOTUYECKONW HAYKH.
HaOnronenue, wusMepeHue, -HKCIEPUMEHT, CHUCTEMaTH3alus, MeETaaHaIN3.
[loraTe O 3aBUCMMOM MW HE3aBUCMMOW TniepeMeHHOW. IlnanmpoBanme
akcriepumenTa. [locranoBka u nposepka rurnores3. Hynesas runoresa. [onarue
BBIOOpPKH U €€ J0CTOBEpHOCTh. Pa3bpoc B Ouosornueckux AaHHbIX. OlieHKa
JIOCTOBEPHOCTH MOJYYEHHBIX pe3yJbTaTOB. [IpUUMHBI HCKaKEHUSL pE3yJIbTAaTOB
skcriepuMeHTa. [loHsATHE CTaTUCTUYECKOTO TECTa.

Tema 2. Xumnuyeckasi OpraHu3anms KICTKH.

XUMHAYECKUM COCTaB KIIETKA. Makpo-, MUKpPO- U YJIbTPAMUKPOIIEMEHTHI.
Bona u e€ ponb kak pacTBOpUTENs, peareHTa, y4yacTue B CTPYKTYpUPOBAHUU
KJIETKHU, TeTUTOPETYJIISIIUH.

MunepansHbIe BellecTBa KIETKU, MX Onoornyeckas poib. Poiib KaTHOHOB
Y aHHOHOB B KJIETKE.

VYrineBonpl.  MoHOcaxapuabl, — IUCaxapujbl,  OJIMTOCAXapuabl |
nonucaxapuabl. OOIIMIA MIaH CTPOEHUS YTIIEBOJIOB.

DuU3NKO-XMMUYECKUE CBOICTBA YTIJIeBOJOB. buomorundeckue GyHKIUU
yIJIEBOOB.

Jlumuael.  TmapodunsHo-TUApOdOOHEIE  cBoMcTBa.  Krnaccudukarus
munuaoB. Tpurnuuepunsl, pochonunuasl, BOCKH, cTepousl. buonornueckue
¢byakiuu munuaoB. OOmMe CBOWCTBA OMOJIOTMYECKHX MEMOpaH — TEKYy4eCTb,
CIIOCOOHOCTH K CaMO3aMbIKaHHUIO, TTOTYTIPOHUIIAEMOCTb.

Opranuveckrie BelIeCTBa KJICTKH. buomornuyeckue moiuMepsl. benku.
buonoruueckue GyHKIMU 0€TKOB. AMHHOKUCIOTHBIM COCTaB OEJIKOB.



Crtpyktypsl OenkoBod Mosekynsl. [lepBuunas cTpykTypa Oenka,
NENTUAHAs CBSA3b. BTOpUYHAs, TpETHYHAsA, YETBEPTUYHAS CTPYKTYpPBHI.
Jlenarypanus.

CgoiicTBa OenkoB. Knaccudukanms 6eKoB.

@depMeHTAaTUBHBIA ~ XapakTep peakiuil KJIETOYHOTO MeTaboiu3Ma.
depMeHThI, UX CTpOCHHE, CBOMCTBa W MexaHu3M JeictBus. KodepmeHTHI.
OTinuns GepMEHTOB OT HEOPTAHUYECKUX KaTaIM3aTOpOB. benku-akTuBaTOpsl U
OeNKU-UHTMOUTOPBL. 3aBUCUMOCTb CKOPOCTH (EPMEHTATUBHBIX pEaKUUd OT
pa3anyYHbIX (PaKTOPOB.

Hyxneunoseie kuciotsl. JJHK u PHK. CtpoeHue HyKJIEMHOBBIX KHCIIOT.
Hyxkneornner.  Crpykrypa JHK -  nBouwnas  cnumpans.  [IpuHimun
komIuieMeHnTapHocTH. [IpaBuno Yapradda.

Mectonaxoxaenue u 6uonornyeckue ¢pynkuuun JHK. CexBennpopanue
JIHK. MeTonsl reHOMUKH, TPAHCKPUIITOMUKH, IPOTEOMHUKHU.

"Bunel PHK. ®ynknun PHK B kitetke.

Ctpoenue monekysbsl AT®. Makpoaprudeckue cBsa3u B MoJiekyiie ATO.
buonoruueckue pynkunu AT®. BoccTaHOBIIEHHBIE IEPEHOCYUKH, UX (DYHKLIUU
B Kietke. [pyrue nykneosuarpudocdarsr (HTD)."

CrpykTypHas  Ouonorusi:  OMOXMMHYECKME U OMo]U3MYEecKue
UCCJIEIOBAHMUS COCTaBa M IPOCTPAHCTBEHHOM CTPYKTYpbl OHOMOJIEKYJI.
MonenpoBanue CTPYKTypbl U (QYHKIUM OHMOMOJIEKYJT W HMX KOMILIEKCOB.
KoMmmbroTepHslii  qu3ailH W OpPraHUYECKHl CHHTE3 OHOMOJEKYJT U UX
HENPUPOAHBIX aHAJIOTOB.

Tema 3. buosiorust KjieTku

Knerka — cTpykTypHO-(QYHKIIMOHATbHAS €IUHMIA >XKUBOTO. Mcropus
oTkpbiTUs KieTku. Pabotel P. T'yka, A. JleBenryka. Kierounas teopus (T.
[IBann, M. Ineiinen, P. BupxoB). OcCHOBHBIE TOJIO)KEHHUS COBPEMEHHOM
KJIETOYHOM TEOPHH.

Tema 4. CTpoenne u QyHKIUUM KJICTKH

Tumnbl KIETOK: »SyKapuoTHYecKass W Mpokapuotuueckas. CTpPYKTypHO-
byHKIIMOHATBHBIE 00pa3oBaHus KIeTKU. CTpoeHHE TPOKAPUOTUICCKON KIICTKH.
Kierounas crenka 6akrepuii u apxeir. OCOOCHHOCTH CTPOCHHS reTepoTpodHOMA
U aBTOTPOGHON MPOKAPUOTUYECKUX KIIETOK.

Oco0eHHOCTH KU3HEACATEILHOCTH MPOKApUOT. MecTo U poJib MPOKAPUOT
B OMOIIEHO3aX.

Crtpoenne u (PyHKITMOHHPOBAHUE DYKAPUOTHYECKON KieTku. KieTouHas
creHka. CTpykTypa u GyHKIIMU KJIETOYHON CTEHKH pacTeHUM, TpuOOB.



[TnazmaTudeckas MemOpaHna (mazmaiemma). CTpyKTypa Imiia3MaTudecKoi
MeMOpanbl. [TonynponuiiaeMmocts MeMOpaHbl. MeXKII€TOUHbIE KOHTAKTHI.

TpancnopT BelecTB uepe3 IUIA3MaTUYECKYyI0 MeMOpaHy: IMacCUBHBIN
(muddy3us, obdneruéHnas audys3us), aKkTUBHBIN (MEPBUYHBIA W BTOPUYHBIN
aKTUBHBIA TpaHcnopT). Pabora HaTpuii-kaqmeBOro Hacoca. OHIOLMTO3:
MUHOILIUTO3, (aroruTo3. DK30IUTO3.

Huronnasma. I{urozons.  IluTockener. JIBMKEHME  IIUTOILIA3MBL.
Opranounasl KJIETKH. OpHomeMOpaHHbIE OpraHOU/IbI KJIETKU:
supomnaszmarudeckas cetb (II1C), anmapat ['oab1kH, TM30COMBI, UX CTPOEHUE
u Qyukuuu. Bakyonmu pactutenpHbix KieTok. Kierounsnii cokx. Typrop.
Kierounsle BKIroyeHuUs.

OnHoMeMOpaHHbIE OPraHOU/ bl KJIIETKH: dHAoIIazMatuueckas cetb (J11C),
anmnapat ['onbIXH, JU30COMBI, MX CTpoeHHe U (yHKuMU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHOUJ0B KJIETKUA. CTpOoeHHE rpaHy I ipHOTO PETUKYIyMa.
Cunte3 pactBopumbiXx OenkoB. CHHTE3 KJIETOYHBIX MeMmOpaH. [ magkuii
(arpanyJsisipHBIi) SHOOIUIaA3MATUYECKUN peTUKyIyM. CekpetopHas (yHKIHS
annapara ['osnpxu. TpaHcopT BEIIECTB B KIETKE.

IlosmyaBTOHOMHBIE ~ OpPraHOWIBl  KJIETKUA: MHMTOXOHJPHUH, IUIACTHIBI.
[Ipoucxoxnenne  mutoxouApuid u  mactua.  Cumbuorenes  (K.C.
MepexkoBckuii, JI. Maprynuc). Ctpoenue 1 GyHKIUA MUTOXOHIPUH U TIIACTU/L.
[lepBuuHble, BTOpUYHBIE M CJIOXKHBIE IUIACTUABI (POTOCHHTE3UPYIOIINX
3YKapHOT. XJOPOIJIACThI, XPOMOILIACTHI, JIEUKOIUIACTHI BBICIIIUX PACTEHUM.

HememOpanubsie  opranouasl  kietku. CrtpoeHue u  QyHKIHUH
HEeMeMOpaHHBIX  opraHoujioB  kjeTkd. Llutockener. IIpomexxyTouHbie
¢unamenTsl. MukpoduiaMeHTbl. AKTUHOBbIE MUKPO(DUIAMEHThl. AKTHHOBBIE
KOMIIOHEHTbl ~HEMBIIIEYHbIX KJIETOK. MHUKpoTpyOouku. MuUKpOTpyOOUKH
ouTOIIa3Mbel.  benku, accouuupoBaHHBIE € MHUKpoUIaMEHTaMH U
MUKpPOTpyOOuKamMu. MOTOpHBIE OEIIKH.

Knerounsi nentp. LlenTpuosnb. CTpoeHuMe W NBUKEHHUE KTYTUKOB U
pecHuuex. Pubocomsl.

Snpo. Obonouka sapa, XpOMaTHH, KAPUOIIIIa3Ma, SIAPBIIIKA, UX CTPOCHUE U
byHKMn. SnepHbIil 0€TKOBBII MaTPUKC.

[IpocTpancTBEHHOE PACOIOKEHUE XPOMOCOM B MHTEP(a3HOM sizipe. benku
XpOMAaTHHA — TMCTOHBI.

CpaBHHTENBHAs XapaKTEPUCTHUKA KIETOK J3yKapuoT (pacTUTEIBHOM,
KUBOTHOM, TPUOHOI).

MeTtoapl KIETOYHOM OHMOJOTHH: MHUKPOCKOIHs, auddepeHnnaibHoe
HEHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHHUE KIETOK. DIIEKTPOHHAS MUKPOCKOIIH.



Tema 5. O0MeH BeliecTB M NPeBpallleHUe JHEPIUH B KJIETKE

AccuMUWIILIMS ¥ JUCCUMIJIALIMSA — JIBE CTOPOHBI MeTaboiu3ma. THumbl
oOMEeHa BELIECTB: aBTOTPO(HBIM M TeTepoTpO(HBIA. YdacTue KHCIOpoaa B
OOMEHHBIX Ipolieccax. JHEPreTHYecKoe oOecreueHne KIIETKU: MpeBpalleHue
AT® B 0OMEHHBIX IpOIIECCaX.

IlepBuuHBIM CHUHTE3 OPraHUYECKUX BEIIECTB B KIETKE. POTOCUHTES.
AHOKCUTEHHBIN M OKCUTE€HHBIM (oTocuHTe3 y Oakrepuil. CBerocobuparomue
IUTMEHTBI U IMTMEHTHI PEAKIIMOHHOIO LIEHTpa. POJIb XJI0POILIACTOB B IIpoLecce
dboTocuHTE3A.

®dotocunTe3. CBeToBast 1 TEMHOBas (a3bl.

®doroasixanue, C3-, C4- u CAM-tumbr potocuaTesa. [IpoayKTHBHOCTH
¢orocunTe3a. BnusHue paznuuHbIX (AaKTOPOB Ha CKOPOCTh (POTOCHHTE3A.
3HadeHue PoTocuHTE3A.

XEMOCHHTE3. Pa3noobOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPpUPULUPYIOIIKE OaKTEpPUH, KeIe300aKTeprun, cepoOAKTEPUH, BOJTOPOIHBIE
OakTepun. 3HaUCHUE XEMOCHUHTE3A.

AnpoOHBIC OpPTaHU3MBlI. DTanel SHEPTETUYECKOTO oOMeHa.
[ToaroroBuTenbHBIM dTan. [TWMKOIM3 — OECKHUCIOPOJHOE PpACIHICTUICHHE
TJTFOKO3BL.

buonornueckoe OKUCIEHUE, WU KIETOYHOE JAbIXaHUE. POk MUTOXOHAPUI
B 1poreccax Ouosornyeckoro okucieHus. Lukimyeckue — peakuuu.
OxucnurensHoe (ochopunupoBanue. Hepruss MeMOpPaHHOTO TpaJHeHTa
npotoHoB. Cunte3 AT®: padota mporonHoit AT®-cunTaszsl. I HEKTUBHOCTH
AHEPreTUYECKOro 0OMeHa.

AHaspoOHble opranu3mbl. Bunel Opoxkenud. IIpenmyinectsa a’spoOHOro
nyTy oOMEHa BeIIeCTB mepell aHadpoOHbIM. [IpoaykTel OpoKEeHHS W UX
UCIIOJIb30BAaHUE YENOBEKOM. AHa’pOOHbIE MHKPOOPraHU3Mbl Kak OOBEKTHI
OMOTEXHOJIOTUH U BO30OYAUTETN OOJIe3HEH.

Tema 6. 7/Ku3HeHHBIN HUKJ KJICTKHU

Knerounslii nuki, ero mepuoabl W perymsius. Mutepdaza u MHTO3.
Oco0eHHOCTH TpoLIecCOB, MpoTeKaromux B uHTepdaze. IloaroroBka kieTku kK
nenenuto. IIpecunrernueckuit  (MOCTMUTOTUYECKUM), CHUHTETHYECKUUA U
MOCTCUHTETHYECKUH (MPEMUTOTHUECKUI ) epUobl UHTEP(A3BI.

Marpuunbii cunre3 [JHK — penmmkanus. [punouns! pernmukanun JHK:
KOMILJIEMEHTAPHOCTh, IOJIYyKOHCEPBATUBHBI CHHTE3, AaHTUIIAPAJUIEIBHOCTD.
Mexanusm permukannu JJHK.



Xpomocombl.  CrtpoeHune xpomocoMm. Temomepbl U Tesomepasa.
XPpOMOCOMHBIN HA0Op KJIETKU — KapUOTHUI. JIUIIONHBINA U TalIOUAHBIA HA00PbI
xpoMocoM. ['omonornyssie XpoMocoMbl. I10JI0BBIE XPOMOCOMBI.

Henenne knetkn — MuTO3. CTaguu MHUTO3a M IPOUCXOIAIIME B HHUX
IIPOLIECCHI.

Tuner muro3za. KapuoknuHe3 m uurokuHe3. buosormdeckoe 3HavyeHue
MUTO3a.

Perymsanus MUTOTHYECKOTO IIMKIA KIETKU. [IporpammMmupyemas KietoyHas
rubens — anonrto3. Kinetounoe s1po, XpoMOCOMBI, GyHKIIMOHAIbHAsI TECHOMUKA.
Mexanusmbl nponudepannu, 1uddepeHIIMPOBKY, CTAPSHUS U THOEIH KIETOK.
«IudpoBas kinetka» — OMOMHPOpPMATHUYECKHE MOJEAH (YHKIHOHUPOBAHUS
KJIETKH.

Tema 7. HacaeacrBenHass uHGOpMaLus U peajiu3alus eé B KIeTKe

Peakuuu MatpuuHoro cunTesa. [[pyuHIIMI KOMIIJIEMEHTApHOCTH B PEaKIUIX
MaTpUYHOIO  CHHTe3a.  Peanuzamusi  HACIEACTBEHHOW  WHQOpMaIuu.
I'eneTnyeckuii KoJ, €ro CBOMCTBA.

Tpanckpunmuss — matpuuHblii cuate3 PHK. [IpuHOMOBI TpaHCKPUILINM:
KOMIUIEMEHTAPHOCTh, aHTUIAPALICIbHOCTh, ACUMMETPUYHOCTh. (Co3peBaHue
MarpruHbix PHK B sykapunornueckon knerke. Hexkogupyromme PHK.

Tpancnauus u e€ stanbl. Yyactue tpancnoptHeix PHK B OuocunTese
Oenka.

Ycnosus OuocunTesa 6enka. Koguposanrne aMuHokucioT. Posb pubocom B
OnocuHTe3e OeKa.

CoBpeMmeHHbIe MPEJCTABICHUS O CTPOECHUHU reHoB. Opranu3aius reHoMa y
AyKapuoT. MoJeKyIsipHblE MEXaHU3Mbl SKCIPECCUU T'€HOB Yy 3YKapuoT. Poib
XpOMaTHHA B PETYISAIUU PaOOTHI TEHOB.

CoBpeMmeHHbIe MPEJCTABICHUS O CTPOECHUU reHOoB. Opranu3aius reHoMa y
MPOKAPUOT. Perysiius akTHBHOCTH T€HOB Y NpokapuoT. ['unoresa onepona (O.
Kaxo6, XK. Mano). Perymnsnus oOMEHHBIX MPOLIECCOB B KieTke. KieTouyHbIit
rOMeOoCTa3s.

Bupycet — HekneTouHble (GOpPMBI JKU3HU W OOJIMTATHBIC Iapas3HTHI.
CtpoeHue TpPOCTBIX M CJOXKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaros.
AKuzuennsi nukn JIHK-conepxamux Bupycos, PHK-conepxxammx Bupycos,
6akrepuodaros. OOpaTHas TPaHCKPHUIIIINS, pEBEPTa3a, HHTErPasa.

Bupycusbie 3a00eBanus yenoBeka, >kuBoTHbIX, pactenuii. CITN /], COVID-
19, conmaibHbIC U MEAUITUTHCKUAE TTPOOIIEMBI.



Mertoapl MonteKysipHOU Onostorun: xpomatorpadus, [P, anektpodopes,
METOJ] MEYEHBIX aTOMOB, MeTO]1 pekoMOMHaHTHBIX JIHK.

Tema 8. Pa3MHOKeHNEe U pa3BUTHE OPraHU3MOB

DopMbI pa3MHOKEHHUSI OPraHU3MOB: Oecrojioe (BKJII0Yasi BEreTaTUBHOE) U
nosoBoe. Buapl 0ecnosoro pasMHOXKEHHA: IOYKOBAaHHUE, CHOPYJISLMS,
¢parmeHTanys, KIOHUPOBAHHE.

[TonoBoe pazmHoxkeHue. [1010BbIE KIIETKHU, WU TAMETHI.

Meiio3. Cranuu meitosa. [loBenenne xpomocom B Meiio3ze. KpoccuHrosep.

buonornueckuit CMbICII MEN03a U TIOJIOBOTO Mporecca. Meno3 u ero Mecto
B JKU3HEHHOM IIMKJIE OPTaHU3MOB.

[Ipen3aponpimieBoe paszButue. ['ameToreHe3 y KUBOTHBIX. [lonoBbie
xeine3bl. OOpa3oBaHKE U pa3BUTHE MOJOBBIX KJIETOK. CIIEpMaTOreHe3 U OOreHes.
CrpoeHune noJoBbIX KIETOK.

OmnnofaoTBOpeHHE U HSMOPUOHAIBHOE Pa3BUTHUE KUBOTHBIX. CrocOObI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHEee. [lapTeHorenes.

NHauBHuyallbHOE pPa3BUTHE OPraHU3MOB (OHTOr€HE3). OMOPHOJIOTHS —
HayKa O pa3BUTUU opranu3mMoB. CTaguu sMOpHUOTeHe3a KUBOTHBIX (Ha IIpUMEpPE
nsarymiku).  Jpobnenue. Tumbl  npobGnenus. brnactyna, Tumbl  OnacTyd.
OcobeHHOCTH  ApOOJIEHHS] ~ MIIEKONMTAIOMIMX.  3apOJABIIIEBBIE  JIUCTKU
(racTpyssanus).

3akiagka OpraHoB M TKaHEW W3 3apOJIbIIIEBBIX JIMCTKOB. B3aummHoe
BJIUSIHUE YacTed pa3BHBAIOIIETOCS 3apojbliia (IMOpHOHAIbHAS WHIYKITHS).
3aknagka IUIaHAa CTPOEHUSA JKUBOTHOTO KaK pe3yJbTaT HEePAPXUUYECKHUX
B3aUMOJICHCTBUI T'€HOB.

Bnusinue Ha  SMOpHOHAIBHOE  pa3BUTHE  PA3IUYHBIX  (PAKTOpPOB
OKPYKarOIIEH CPEIbI.

Poct u pasButue xuBoTHBIX. [locTaomMOpuonaneHeiil niepuon. [Ipsamoe u
HempsiMoe pa3Butue. Pa3Butue ¢ Meramopdo3oM y OECrnO3BOHOYHBIX H
MO3BOHOYHBIX KUBOTHBIX. BHOJOTHMYECKOE 3HAYEHHUE MPSMOr0 U HEMPSIMOro
pa3BUTHs, MX pacnpocTpaHeHue B npupoae. CTaauu MOCTIMOPHUOHAIBHOTO
pa3BUTHUS Y )KUBOTHBIX M uenoBeka. [leprobl oHToreHesa yenoeka. CtapeHue
U CMEPTh KaK OMOJIOTHYECKUE TTPOIIECCHI.

Tunbl pocta XUBOTHBIX. DakTOphl perysluud poCTa KUBOTHBIX U
YEJI0BEKA.

Pasmuoxxenne u pasButue pacrenuid. ['ameroput u crnopodur. Meiio3 B
KU3HCHHOM TIMKJe pacteHuil. OOpa3zoBaHue cmop B Tpolecce Meiiosa.
I'amerorenes y pacTeHu.



OnnoaoTBOpEHHE U PA3BUTHE PACTUTEIBHBIX OpraHu3MoB. J[BoiiHOE
OILJIOJIOTBOPEHHE Y I[BETKOBBIX pacTeHuil. OOpa3oBaHHE U pa3BUTHE CEMEHHU.
MexaHu3MBbl PETYISLAA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

Tema 9. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

OCHOBHBIE TE€HETHUYECKHE TOHATHS M CUMBOJBL. ['OMOJOrM4HbBIE
XPOMOCOMBI, AJIJIEIBHBIE I'€HBI, aJbTCPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA U
PELECCUBHBIN TMPU3HAK, TOMO3UI0Ta, T€TEPO3UTOTa, YUCTAs JUHUS, THOPUIBI,
reHoTur, (GEHOTHN, KapuoTul, reHopoHa. OCHOBHBIE METOJbI TE€HETUKH:
rUOPUI0JIOTMUECKUH, IUTOTOTHYECKUN, MOJIEKYJISIPHO-T€HETUYECKUN.

MounoruOpunnoe ckpemuBanue. [lepBeiii 3akoH Menaens — 3akKoH
eauHooOpa3usi THUOPUIOB TNEPBOro TNoOKojJeHus. lIpaBuUiio JOMUHUPOBAHWS.
[MuTonornyeckue OCHOBBI MOHOTMOPUAHOTO CKpEIIMBaHUA. [ UIIOTE3a YUCTOTHI
ramer.

HuruOpuaHoe ckpemuBanue. Tperuid 3akoH MeHnens — 3aKoH
HE3aBHCUMOTO  HACJIEJAOBaHWUsA  IPU3HAKOB. LluTONmornueckme  OCHOBBI
JUTHOPUIHOTO CKPEILIMBAHMUS.

Pemenue reneTnueckux 3ajad Ha TUTMOPUAHOE CKpelIMBaHKE. 3aaun Ha
HOJUTUOPUIHOE CKpELIMBaHUE ITPU HE3aBUCUMOM HACJE€I0BaHUM IPU3HAKOB.

AHanu3upymoliee CKpEILUBAHUE. [TpomexyTOUHBII XapaxkTep
HacleloBaHus. Pacuienienve NpU3HAKOB IIPU  HEMOJIMT kL OO0 ol



I'eneTnueckne MeXaHH3MbI CHMOHOIeHE3a, MEXaHM3MBI B3aHMMOJCHCTBHSA
«XO35IMH — Tapa3uT» M «XO3iUH — MHKpPOOHOM». ['€HEeTHMYEeCKHUE aCIEKThI
KOHTPOJISI 1 U3MEHEHUS HACJIeICTBEHHON MH(pOPMAIIUU B TTOKOJECHUSIX KJIETOK U
OpPTraHU3MOB.

Tema 10. I'eHeTka - HaAyKa 0 HACJEACTBEHHOCTH M H3MEHYHMBOCTH
OpPraHu3MoB

Uctopus crtaHOBiCHUS W pPa3BUTHS TEHETUKHM Kak Hayku. PabGoter I
Mengnens, I'. ne ®pusza, T. Moprana. Posib 0T€4eCTBEHHBIX YUEHBIX B pa3BUTUU
renetuku. Paboter H.K. KonsnioBa, H.W. BaBunoBa, A.H. benosepckoro, I'. /1.
Kapneuenko, FO.A. ®ununuenko, H.B. Tumodeera-Pecosckoro.

Tema 11. 3aKoHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHoTHma M cpeibl Ipu  ¢GopMupoBaHUU (EHOTHUIIA.
N3MeHunBOCTh Mpu3HAKOB. KauecTBEHHBIE U KOJWYECTBEHHBIC MPU3HAKU. BUibl
W3MEHUMBOCTH: HEHACJICACTBCHHAS M HACJICICTBCHHAS.

MoaudukanronHas u3MeHYuMBOCTb. CBolcTBa  MOAM(DUKAIIMOHHON
u3MeHuuBocTH. Ponb  cpeapl B QOpMHpOBaHMU  MOJIU(PUKAIIMOHHOM
M3MEHUYMBOCTH.

Hopwma peakiun npusHaka. BapualimoHHbBIN psJl U BapUallMOHHAST KpUBas
(B. Uoranucen).

I'enoTunuueckas W3MEHYHUBOCTb. CBolicTBa TeHOTHUITUYECKOMN
U3MEHYMBOCTH. BUIBI TEHOTUIIMYECKOW HW3MEHYHMBOCTH: KOMOWHATHBHAS,
MyTarmonHas. KomOuHaTHBHAs M3MEHYMBOCTh. Melo3 M TOJIOBOM TpoIece —
OCHOBa KOMOMHATHBHOM M3MEHYMBOCTHU. POJIb KOMOMHATUBHOW N3MEHUYNBOCTH B
CO3/IaHUM T€HETHUYECKOTO Pa3HOOOpa3usl B mpeesiax OqHOTO BHUA.

MyTalnmoHHasi U3MEHYUBOCTh. BUAbl MyTaluii: r€éHHbIE, XpPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W HWHIYLUMPOBAHHbIC MYyTaluu. SaepHble U
UTOILIa3MaTHYeckue MyTaruu. CoMaTU4eCKUE 1 MOJIOBbIC MYyTAaIlWH.

[IpruriHBI BOBHMKHOBEHHUSI MYTAIlMd: MYTareHbl U TEPATOreHbl. MyTareHsl
Y UX BJIMSIHUE HA OPTAHU3MBI.

3aKOHOMEPHOCTH MYTAILMOHHOIO MPOILIECCa. 3aKOH TOMOJOTHYECKHUX PSAJIOB
B HacieacTBeHHon naMeHunBocTy (H.M. BaBunoB). BHesianepHas W3MEHUMBOCTD
W HACJICJICTBEHHOCTh. DIMICHETHKA.

Tema 12. I'eHeTHKA UeJIOBEKa

Kapuorun uenoseka. MexayHapo/iHasi mporpaMMa UCCIIeI0BaHUSI TeHOMA
yernoBeKka. MeToabl H3y4YEHUs] TEHETMKM 4YEJOBEKA: TIEeHEaJOTMYeCKUM,
OJIM3HEIOBBIH, LIUTOTEHETUYECKUIA, MOIMYJISAHMOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpeMeHHOE OIpEICIICHUE TeHOTHIIA:



MMOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YKCJIE C HOMOIIBIO
[1I{P-ananu3a.

HacneactBennsie 3a0oieBaHusl ueloBeKa. [ €HHbIE U XPOMOCOMHBIE
0oJie3HM YernoBeka. bose3Hu ¢ HaclieICTBEHHON TPeIpacoiOKEHHOCTDIO.

"3HaueHHe MEIUWUMHCKOW TE€HETUKM B NPEIOTBPAIICHUH W JICUYECHUU
TEHETUYECKUX 3a00JIeBaHUI YEJI0BEKA. Mennuko-TeHETHYECKOE
KOHCYJbTUpOBaHHe. CTBOJIOBbIE KIETKH. [IOHSATHE «TE€HETUYECKOro TIpy3ay.
OTHUYECKHE AaCTEKThl HCCIEAOBaHUN B OOJACTH pPENAaKTHUPOBAHUS TIeHOMA H
CTBOJIOBBIX KJIETOK.

I'enetndeckue (HakTOphl TOBBIMICHHONW YYBCTBHUTEIBHOCTH YEJIOBEKa K
¢u3nueckoMy M XHMHYECKOMY  3arpsi3HEHHUIO  OKpY)KaroUled  Cpefbl.
I'eneTnueckas mpeapacoIOKEHHOCTh YEJIOBEKA K MaTOJIOTUsIM."

Tema 13. Cestekuiusi OpraHu3MoB

JloMecTukanust W CeNeKIus. 3apOKIACHUE CEICKIMU W JOMECTHKALUU.
VYuenue H.M. BaBunoBa o IleHTpax mNpOUCXOXKIECHUSI U MHOT0OOpasus
KYJIbTYPHBIX pacTeHUU. POJIb CeNeKIMU B CO3JaHUHA COPTOB PACTEHUU U MOPOJ,
#&UBOTHbIX. CopT, Mmopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B
HacieACTBeHHOM wu3MmeHunBocth H.M. BasuioBa, ero 3HaueHue st
CEJIEKIIMOHHOM padoTHI.

Meroabl cenekuMOHHON padoThl. VICKyCCTBEHHBIM OTOOp: MaccoBBIA H
UHIWBUAYAJIbHBIA.  JTanmbl  KOMOWMHAIIMOHHOW  celekuumu.  VcrplTanue
npou3BOAUTENEH MO MOTOMCTBY. OTOOpP MO TEHOTHUITY C IMOMOIIBIO OIEHKU
¢eHoTuna MoTOMCTBa M OTOOp MO TeHoTury ¢ mnomompbio ananm3a JIHK.
NckyccTBeHHBIN MyTareHe3 Kak METOJI CEJIEKIIMOHHOW paboThl. PaananmoHHbIi
U XUMUYECKUH MyTareHe3 Kak HCTOYHUK MYyTaluid y KyJIbTYPHBIX (opMm
OPraHUu3MOB.

Hcnonp3oBaHre TeHOMHOTO PEJaKTUPOBAHUS M METOI0B PEKOMOMHAHTHBIX
JHK mis nmomydyeHuss MCXOIHOTO martepuana s cenekuuu. [lomyuenue
MOJIMIUIOUIOB. BuyTtpuBuaosas ruOpUAN3aLINSL. bim3kopoacTBEeHHOE
CKpellluBaHue, WM UuHOpuAMHT. HepojacTBeHHOE CKpeluBaHUE, WIH
aytOpuauar. ['erepo3uc u ero mpuumHbl. Vcmomb3oBaHue reTepos3uca B
ceneknmu. Otnanéanas rudbpuanzanus. [Ipeogonenue 6ecrious MEKBHIOBBIX
TUOpUIOB.

"JIOCTHKEHNUS CEJIEKINN PACTEHHUI U )KUBOTHBIX. «3€JIEHAS] PEBOJIOLIHAS.

CoxpaHeHue U U3y4eHUE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U
WX JUKUX poaWued IS CO3/laHUs HOBBIX COPTOB W THOPUIIOB
CEJIbCKOXO3SIMCTBEHHBIX KyJbTyp. M3ydeHue, COXpaHEHHE U yIpaBlCHHE
FEHETUYECKUMH  PECYpCaMHM  CEJIbCKOXO3SIUCTBEHHBIX U MPOMBICIOBBIX



KABOTHBIX B LEJNSAX YJIYUIIEHUS CYIIECTBYIOIIMX W CO3JAHHUS HOBBIX IOPOJ,
JINHUU U KPOCCOB, B TOM YHCJIE C IPUMEHEHUEM COBPEMEHHBIX METOI0B HAYYHBIX
UCCIIEOBAHUM, IEPEIOBBIX UIEH U EPCIEKTUBHBIX TEXHOJIOTHM."

Tema 14. BUOTeXHOJIOTHSA U CHHTETHYECKAsA OMOJI0TUS

OOBEKTHI, UCTIOJIb3yeMbIe B OMOTEXHOJIOTHHU, — KJICTOYHBIC M TKAHEBBIC
KyJIbTYpbl, =~ MHUKPOOPTaHM3Mbl, WX  XapAKTEPHUCTUKA.  |paauiMOHHAS
OMOTEXHOJIOTHS: XJIeOOoNeueHne, TMOMyUYeHUE KHUCIOMOJIOYHBIX MPOAYKTOB,
BUHOAeNne. MukpoOuonoruueckuii cuHTe3. OOBEKThl MUKPOOMOIOTUYECKUX
TexHoJorui. [Ipon3BoAcTBO OeKa, aMUHOKUCIOT U BUTAMHHOB.

Co3naHre TEXHOJIOTUH U MHCTPYMEHTOB LIEJIEHAPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHUSI TE€HOMOB C ILEJIbI0 TMOJYYEHHS OPraHM3MOB M UX
KOMIIOHEHTOB, COJEPKAIIUX HE BCTPEUAIOLUECS B IPUPOJE OMOCUHTETUYECKUE
nyTd. Kitlerounas naxxeHepusi. MeToasl KyJIbTyphl KIIETOK U TKAHEN PacTEHUN U
#KUBOTHBIX. KpuoOanku. Comaruueckass ruOpuau3anus W COMATHYECKHUI
sMOpuoreHe3. Mcnonb3oBaHue TramionaoB B CeNEKIMU pacteHuid. [lomydyenue
MOHOKJIOHAJIbHBIX ~ AHTHTEIL. Hcnonp30BaHne  MOHOKJIOHAJIBHBIX W
IIOJIMKJIOHAIIBHBIX AHTUTENI B MeauuuHe. VCKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKUMsl ~ SHMLUEKIETOK W KJIOHUPOBAaHME  JKUBOTHBIX.  Merton
TPAHCIUIAHTALIMU SAEP KIETOK. TeXHOIOTUU 030POBJIEHHUS, KyJIbTUBUPOBAHUS U
MHKPOKJIOHAJIBHOT'O Pa3MHOXKEHHUS CEIbCKOX03IMCTBEHHBIX KYJIbTYP.

XpoOMOCOMHass W TeHHas HHXeHepus. VICKycCTBEHHBIM CHHTE3 IeHa M
KoHcTpyupoBanue  pekomOuHaHnTHeIX  JIHK. Co3manume  TpaHCTEHHBIX
Opra’Hu3MoB. JIOCTHKEHHS U IEPCIIEKTUBBI XPOMOCOMHOM U T€HHON UHKEHEPUH.
DKOJIOTMUECKHE U 3TUYECKUE MTPOOJIEMbI T€HHON MHXEHEPHUHU.

"MenunuHckue OuotexHosioruu. IlocTtreHomMHas 1udpoBas MeaUIIMHA.
[TIIP-nquarHocTuka. MeTaOOJIOMHBIA aHaIu3, TEHOIICHTPHUYECCKUM aHaju3
IPOTEOMA YEJIOBEKAa Il OLIEHKU COCTOSHUS €ro 310pOoBbs. Mcmosb3oBaHue
CTBOJIOBBIX KJETOK. TapreTtHas Ttepanus paka. 3D-Ououmnxenepus s
pa3paboTku GyHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHUM, CO3/IaHUS
KOMIUIEKCHBIX TKaHEW COYeTaHUEM TEXHOJIOTHH TPEXMEPHOT0 OMOTIPUHTUHTA U
ckaddonauHTa 1715 PeIIeHus 3a71a49 ePCOHATU3UPOBAHHON METUITUHBI.

Co3nanue BEKTOPHBIX BAKIIMH C IEJIbI0 00€cTieueHuss KOMOMHUPOBAHHON
3amuThl oT Bo30ynureneit OPBU, ycTtaHoBiIeHHE MOJNEKYJISIPHBIX MEXaHU3MOB
dbynkiunonupoBanus PHK-coaepskamux BUpycoB, BEI3BIBAIOIIUX 0COO0 OMMACHBIC
3a0071€BaHUs YEIOBEKA U )KUBOTHBIX."

Tema 15. Ctpoenue n yHKUMH OPraHU3MOB

"Buonornyeckoe pazHooOpasue OpPraHu3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHbIE OpraHu3Mbl. OCOOEHHOCTH CTPOCHHS H



KU3HEACATEIBHOCTH  OJHOKJICTOYHBIX  OpraHu3moB. bakrepuum, apxew,
OJIHOKJIETOYHBIE TpPUOBL, OJHOKIETOYHBIE BOJOPOCIH, JApPYTrU€ MPOTHUCTHI.
KoJsioHnanbHble OpPraHU3MBl.

B3anmocBsA3p 4YacTeil MHOTOKJIETOYHOTO OpraHu3ma. [KaHW, OpraHbl U
cucteMbl opraoB. OpranusMm Kak eiuHoe neioe. ['omeocras."

Txanu pactenuil. Tumbl pacTUTENBHBIX TKaHEH: 0Opa3zoBaTeNbHAs,
MOKPOBHAs!, MPOBOASAIIAS, OCHOBHasA, MexaHudeckas. OCOOEHHOCTU CTPOCHUS,
(GYHKIUN 1 pacoioKEeHUs TKaHEH B opraHax pacTeHUM.

TkaHU )KMBOTHBIX U Y€JIOBEKA. THUIBI )KUBOTHBIX TKAHEU: SMUTENNATbHAS,
COEMHUTENbHAsA, MblllIeyHas, HepBHast. OCOOCHHOCTH CTpOeHHs, QYHKIUN U
PAcCIIOJIOKEHUS TKAHEN B OPraHaX KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U T€HEpAaTUBHBIE OpraHbl pacTeHuil. OpraHel U
CHUCTEMBI OPTraHOB XMBOTHBIX U 4eJIOBeKA. DYHKIIMU OPraHOB U CUCTEM OPraHOB.

Onopa tena opranuzmoB. Kapkac pacrenuid. CkeneTbl OJHOKJIETOUYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. Hapy>KHbIN 1 BHYTPEHHHU CKEJIET.

CtpoeHue U TUIIbI COEAUHEHUST KOCTEU. DBOJIIOLINS CKEJIETA TO3BOHOYHBIX.

JIBukeHne OpraHu3MoB. JIBH)KEHHME OJHOKIJIETOYHBIX OPraHU3MOB:
amMEOouaHOE, )KTYyTUKOBOE, pECHUYHOE. [[BUKEHHE MHOTOKJIETOYHBIX PaCTEHUM:
TPONU3MBI M HACTWHU. JIBH)KEHWE MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MBIIIEYHAs CHUCTEMA.

Pednexc. CkeneTHbie MBIIIIHI U UX padoTa.

[Iutanue opramu3zmoB. Iloryomenue BOAbI, YIVIEKMCIOIO rasa |
MUHEPAIBHBIX BEIIECTB PACTEHUSIMU.

[IutaHue  KMBOTHBIX.  BHYTPUIIOJIOCTHOE W BHYTPHUKJIETOYHOE
nuieBapeHue. [ Intanne mo3BOHOYHBIX )KUBOTHBIX. OTAENBI MTUIIEBAPUTEIIBHOTO
Tpakrta. [InmesapurensHble xkeiesbl. [IumeBapurenbHas cucTeMa 4eoBeka.

pixanue opranu3moB. Jlpixanue pacrenuid. Huddy3us ra3oB uepes
ITIOBEPXHOCTH KIJIETKHU.

JIpixaHue >kMBOTHBIX. JlpIXxaTenbHasi MOBEPXHOCTh. JKabepHoe u JE€rouHoe
IObIXaHUE. J[pIxaHue NO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. JBOJIOIMOHHOE
YCJIOKHEHHUE CTPOCHUS JIETKUX O3BOHOYHBIX )KUBOTHBIX. /[pIXaTeibHas CUCTEMA
yeaoBeKa. MexaHn3M BEHTWISILIMM JIETKUX y ITHLI W MIJIEKONMUTAIOIIUX.
Perynsuus npixanus. JlpixatenbHbie 00BEMBI.

TpaHcnopT BELIECTB y OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI PACTEHUM.

TpaHcnopTt BemecTB y KUBOTHBIX. KpoBeHOCHass cucrema U €€ OpraHsbl.
KpoBeHOCHass cHucTeMa TIO3BOHOYHBIX JKMBOTHBIX M 4yenoseka. Cepaue,
KPOBEHOCHBIE COCYIbI M KpoBb. Kpyrum kpoBooOparmieHus. DBOJIOLHUOHHbBIE



YCIOKHEHUSI CTPOEHUsS KPOBEHOCHOM CHUCTEMBI II03BOHOYHBIX JKUBOTHBIX.
Paborta cepaua u eé perynsuus.

Beigenenue y opranusMoB. Beinenenue y pacrenuil. Beimenenue y
#KUBOTHbIX. CoKkpaturtenbHble Bakyosid. Opranbl BeiaesieHus. DuibTpanus,
CeKpelys 1 00paTHOE BcachbIBaHUE KaK MEXaHU3MbI paOOThI OPTaHOB BhIICICHUSI.
CBsi3b MIOJIOCTH T€JIa C KPOBEHOCHOM U BBIICIIUTEIIBHOU CUCTEMAMH.

Brinenenne y mo3BOHOYHBIX KMBOTHBIX U 4yenoBeka. [louku. CtpoeHue u
dbyHkuroHupoBanue Heppona. OOpa3zoBaHUE MOUH Y YEJIOBEKA.

3ammTa y OpraHu3MOB. 3alllTa Y OJHOKJIETOYHBIX OpraHu3MoB. CHopbl
OakTepuil M LUCTHI TPOCTEHIIMX. 3allUTa Yy MHOTOKJIETOYHBIX PACTEHUH.
Kyrtuxyna. CpencrBa macCUBHOM U XUMUYECKOW 3aUThl. PUTOHIMBI. 3aIIuTa
Y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpPOBBI U UX IIPOU3BOIHEIE.

3amuTta opraHu3sMa oT Oone3Hed. VMMyHHas cuctema dYelloBeKa.
Kierounslii ¥ rymopanbHblii UMMYHUTET. Bpoxa€HHBIM M NpUOOpPETEHHBIN
cnequpuueckrii UMMyHUTET. Teopusi KIOHAJIBHO-CEIEKTUBHOIO MMMYHUTETA
(IT. Opnux, ®.M. bepner, C. Tonerasa). BocnanutenbHbie OTBEThI OPraHU3MOB.
Poub BpoXIEHHOrO NUMMYHHMTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

MexaHu3M HMMYHHOI'O OTBETA.

PazgpaxxumocTte u perymsumss y OpraousmoB. PasgpaxumocTts y
OIHOKJIETOYHBIX OpraHm3moB. Takcucel. PazgpaxkumocTte u peryinsnus y
pactenuid. PocToBbIe BeleCTBa U UX 3HAYCHHUE.

HepBHas cucrema u pediekropHas peryisuus y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTIENbI. DBOJIIOLIMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI
y KUBOTHBIX. OTAEINbI TOJOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Peduiekc u
pedrexTopHas ayra. be3ycioBHbIE U YCIOBHbBIEC PE(DIICKCHI.

I'ymopanbHas perynsauus U S9HAOKPUHHAS CUCTEMA JKMBOTHBIX U YEJIOBEKA.
JKenes3pl HSHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBHE TOPMOHOB.
B3auMocCBs3b HEpPBHOW M 3HIOKPUHHOHN cucTeM. [ unotaiamo-runodusapHas
cucTema.

Tema 16. buoJiorus kak Hayka

CoBpeMeHHass OuoJioTHs — KOMIUICKCHass Hayka. Kparkas wucropus
pa3BUTHS OWOJIOTHH. BHONOTrMYecCKWe HAyKH M W3y4aeMble UMH TPOOJICMEI.
dyHIaMeHTAIbHBIC, TPUKIAJAHBIC W TIOWCKOBBIC HAy4YHBIE HCCICAOBAHUS B
Ouooruu.

3HaueHue Ouosoruu B (HOPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-
HaydHOW KapTuHbl mwupa. [Ipodeccun, cBsizanHpie ¢ Ouonorued. 3HaueHUE



OMOJOTHH B MPAKTHYECKON MAESITENbHOCTH 4YEJIOBEKA: MEIUIIUHE, CEIbCKOM
XO034UCTBE, IPOMBILIJIEHHOCTH, OXPAaHE IPUPOBI.



IVNTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOI'PAMMBLI 110
BMOJIOTUN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHIA

Cornacao ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHUS K pe3yJibTaTaM
OCBOGHHUSI OOYYAlOIIMMHCS TPOrpaMM CpeAaHero oOmiero oOpa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType ITUYHOCTHBIX pE3yJIbTATOB OCBOEHUA mpenmera «buonorus
BBIZICJICHBl  CJIEAYIOIIME  COCTaBIIOIIME:  OCO3HAHHME  OOy4YaroIIMMUCS
POCCHICKON TPa)XJaHCKOW HWAECHTHUYHOCTH — TOTOBHOCTH K CaMOpPa3BHUTHIO,
CaMOCTOSITEIIbHOCTH U CaMOOMNPEIEICHHUI0, HAJTUYUE MOTHUBALMM K OOYYEHUIO
OMOJIOTHH, LIeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKACHUN TUYHOCTH Ha
OCHOBE KIIOYEBBIX LIEHHOCTEM W HCTOPUYECKUX TPAAMLUN pa3BUTHA
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCTh M  CHOCOOHOCTh OOyYaronIuXcs
PYKOBOJACTBOBAaTbCA B CBOEM  JEATEIIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMM, MPUCYLIUMHU CUCTEME OHOJIOTMYECKOro OOpa30BaHUs, HaJUdue
HKOJIOTMYECKOTO TPaBOCO3HAHHUSA, CIIOCOOHOCTH CTAaBUTh LEIU U CTPOUTH
YKU3HCHHBIC IIJIaHBbI.

JIngHOCTHBIE pE3yabTaThl OCBOEHUS NIpeaMeTa « bHonorushy JOCTUTaroTCs B
€AVMHCTBE YYEOHOW W BOCHHUTATENILHOM JNESITEIbHOCTH B COOTBETCTBHM C
TPaIMLIMOHHBIMU POCCUHCKUMH COLHOKYJIBTYPHBIMH, HCTOPUYECKUMU U
JTYyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMHU B OOLIECTBE MPaBUIAMU U
HOpMaMHM  TOBEJAEHUS M  CIOCOOCTBYIOT  IpolLEeccaM  CcaMOMNO3HaHUS,
CaMOBOCIIMTaHUS U CaMOPa3BUTHS, PA3BUTHSI BHYTPEHHEW NMO3WLIHMH JIUYHOCTH,
MMaTpUOTU3MA, YBAXKEHHS K 3aKOHY M INIPABONOPSNKY, YEJIOBEKY Tpyla H
CTapuieMy TIOKOJEHHUIO, B3aUMHOIO YBa)XEHHs, OEpEKHOr0 OTHOLIEHUS K
KyJIbTYPHOMY HacJI€IWI0 W TPaguUUsM MHOTOHALMOHAIBHOIO Hapozaa
Pocculickon ®@enepanuu, Npupoae U OKPYKAIOIIEH cpee.

JIn4HOCTHBIE pE3yNbTaThl OCBOEHUSA Yy4yeOHOro mnpeamera «buonorus»
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIIOCOOHOCTh  OOyYarommxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHOW BHYTPEHHEH TMO3HIIMEH JTUYHOCTH,
CUCTEMOM LIEHHOCTHBIX OPHEHTALWN, MO3UTHUBHBIX BHYTPEHHUX YOEXKIECHUH,
COOTBETCTBYIOIIMX TPAJULUMUOHHBIM LIEHHOCTSAM POCCHMCKOTO OOUIECTBA,
paclIMpeHre >KU3HEHHOTO OIbITa W OMNbITa JEITENBbHOCTH B IIPOLECCE



peanu3aluu OCHOBHBIX HANpaBJICHUN BOCHUTATEIbHOU JEATETbHOCTH, B TOM
YHUCJIE B YACTH:
1) rpa:KaaHCcKOro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH IPAKIAHCKOM MO3UIIUN 00YyYaroerocs Kak akTHBHOTO
¥ OTBETCTBEHHOTO YJIEHa POCCUHUCKOTO OOIIEeCTBa;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOSI3aHHOCTEH, YBa)KCHHUE
3aKOHAa U MPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JESTENIbHOCTU TMPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YU€OHBIX U MO3HABATEIBHBIX 3a]1a4, BHIMOJIHEHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENEATh COOCTBEHHYIO TMO3UIMI0 IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOMU KU3HU U OOBSICHSTH €&;

yYMEHHUE YYUTHIBATh B CBOUX JIEUCTBUSIX HEOOXOJUMOCTh KOHCTPYKTUBHOTO
B3aUMO/ICUCTBUS JIIO/ICH C pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMU [IEHHOCTSIMHU
Y COIMAJIbHBIM TMOJI0KECHUEM;

FOTOBHOCTh K COTPYIHHYECTBY B IIPOIIECCE COBMECTHOI'O BBLIMTOJHEHUS
y4eOHBIX, TO3HABATENbHBIX W UCCIENOBATEIbCKUX 3a/lad, YBAKUTEIHbHOTO
OTHOUIIEHUS! K MHEHUIO OIIMOHEHTOB MpPHU OOCYXKIECHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM JEATENBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA, YBOXKEHUS K CBOEMY HAapOAy, YYBCTBA OTBETCTBEHHOCTH NEPEN
PonuHol, ropmocty 3a cBOM Kpail, CBOO PoauHy, CBOM S3BIK U KYJBTYpY,
MPOIJIOE U HACTOSIIIEe MHOMOHAIIMOHAIBLHOTO Hapoaa Poccuu;

IEHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACIECIUI0 M NaMITHUKAM
IPUPOJIbI, JOCTHXKEHUAM Poccun B Hayke, HUCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
TpyAe;

CIIOCOOHOCTh OLIEHHMBAaTh BKJIAJ POCCHUHCKHX YYEHBIX B CTAaHOBJICHHE U
pa3BuUTHE OHMOJOTHM, TTOHUMAHUS 3HAYCHUST OUOJIOTUM B TO3HAHWU 3aKOHOB
MIPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaeiHas yoekI€HHOCTh, TOTOBHOCTh K CIy>KeHUI0 W 3ammre OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHHUSA:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTH OIICHMBATh CUTYAIUIO U MPUHUMATH OCO3HAHHBIE PEIICHMSI,
OPUEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;



OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POJAMTENSIM, CO3/IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHSTHUS LIEHHOCTEW CEMEWHON KMU3HU B COOTBETCTBUU C
TpaauuusaMu HaposioB Poccuu;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOUAsl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUMH;

NOHUMAHHE HMOIMOHAIBHOTO BO3ICHCTBUS KUBOW MNPUPOABI U €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HBIX BUAAX HUCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH Ka4€CTBa TBOPUECKOM JIMUHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (GOPMHUPOBAHUSA KYJIbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJyuns:

MOHMMAaHUE M peanu3anus 370pOBOro M 0Oe3omacHoro obpasza >KU3HU
(3mopoBoe  TUTaHWE, COOJIIOJCHUE TUTHEHWYECKUX TpaBUJ U HOPM,
cOaaHCUPOBAHHBIA PEXUM 3aHITUH M OTIbIXa, peryispHas Quindeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
cOOCTBEHHOMY (hM3UUECKOMY U TICUXHUYECKOMY 3/10POBBIO;

MMOHMMAaHUE IIEHHOCTH TPaBUJI HWHJIUBUAYAIBHOTO U KOJUIEKTUBHOTO
0€30I1acCHOT0 MOBE/ICHUS B CUTYAIUAX, YTPOKAIOIINX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HaHME MOCIEACTBUI U HETIPUSATUS BPEIHBIX MPUBBIYEK (YIIOTpeOIeHNS
aJIKOr0Jisl, HAPKOTHKOB, KYPEHHS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYIAO0JIIO0HE;

TOTOBHOCTh K AKTMBHOM JEATEIBHOCTA TEXHOJIOTUYECKON U COLUUAIBHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTD WHULIMUPOBAT, MJIAHUPOBATH U
CaMOCTOSITENIHO BBITIOIHATH TAKYIO JEATEIbHOCTD;

HMHTEpEC K pa3InuHbIM chepam podheCCUOHAIBHOU JeATeIbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBIOOp Oynymiell mnpodeccur W peann30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHUIO Ha
MNPOTSKECHUU BCEU KU3HU;

7) IKOJIOTHYE€CKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKHU 11eJ1IeCO00pa3HOe OTHOIIEHUE K MPHUPOJE KaK HUCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIlI€CTBOBAHUSI;

MOBBINICHUE YPOBHS JKOJOTHYECKON KYyJNbTYphI: TPUOOPETCHHUE OIBITA
IJAHUPOBAHMSI TIOCTYNIKOB M OLIEHKA HX BO3MOXKHBIX TMOCIEICTBHI Jid
OKPYKarOIIEU CPEBI;



OCO3HaHUE TI00aTBHOTO XapaKTepa 3KOJOTHYECKUX MpoOsieM U MyTel ux
peLIeHus;

CIIOCOOHOCTh HCIIOJB30BaTh MPUOOpPETaeMble MPU HU3YyYEHUU OHOJIOTUU
3HAHUST U YMEHHUS TpU PEUICHUU MpoOJieM, CBS3aHHBIX C PaIlMOHAIBHBIM
MPUPOIONIONB30BaHUEM  (COONIOZICHHE TpaBUJ TOBEACHUS B  MPHUPOJE,
HaIlpaBJIEHHBIX HAa COXPAHEHUE PABHOBECUS B 3KOCHCTEMax, OXpaHy BHUJOB,
IKOCHUCTEM, OHOChEpPHI);

aKTUBHOE HEMpUSATUE JCHCTBUN, NPUHOCALIUX BpENl OKpYXKarolen
IPUPOAHON Cpejie, YMEHHE POTrHO3UPOBATh HEOIArONpUATHBIE SKOJIOTUYECKHE
MOCIICACTBHSI MPEANPUHUMAEMBIX 1eHCTBUN U MPEAOTBPAIIATh UX;

HaJU4Me€ PA3BUTOIO  SKOJOTUYECKOTO  MBIIUIEHUS, HSKOJIOTHYECKON
KYJITYpbI, OIBbITa JEATEIbHOCTH 3KOJIOTUYECKOW HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IT03HABATEIbHONW, KOMMYHHUKATUBHOM M COLIMATIBbHON
MIPAaKTUKE, TOTOBHOCTM K YYacTUIO B IIPAKTUYECKOW JIESITEIBHOCTU
AKOJIOTMYECKON HANIPABICHHOCTH;

8) neHHOCTH HAYYHOI'0 NO3HAHUS:

c(OPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLLEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKH U OOIIECTBEHHOMN MPAaKTUKH, OCHOBAHHOI'O Ha AMAJIOre
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHHMIO CBOET0 MECTa B IMOJUKYJIBTYPHOM
MUpE;

COBEpIICHCTBOBAHUE S3BIKOBOM M YMTATEIbCKOM KYJIbTYpbl KaK CpeICTBa
B3aUMOJECHCTBUS MEXKAY JIIOIbMU 1 TO3HAHUS MUPA;

NOHMMaHuEe crneuu(ukud OUOJIOTUM KaK HayKH, OCO3HaHMs €€ poyid B
(OpMHpPOBAaHMK PALMOHATILHOTO HAYYHOTO MBILUIEHUS, CO3IaHUM LIETOCTHOTO
MIPEACTABICHUS 00 OKPYXAIOIEM MHUPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
oOuiecTBa, B MO3HAHWU NPUPOIHBIX 3aKOHOMEPHOCTEH M pelieHud mnpodiem
COXpaHEHUs NPUPOJHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTHH ISl COBPEMEHHOM LIUBUIIU3ALINHN:
oOecreyeHrss HOBOIO YPOBHSI Pa3BUTHSI MEIULMHBI, CO3/IaHUE MEPCTIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX pEelIaTh PECYpCHble MPOOJIEMbl Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeH BBIX0J1a U3 TNI00ATbHBIX IKOJIOTUYECKUX MpodiieM
u oOecrieyeHHus] TepexojJa K YCTOMYMBOMY pa3BUTHUIO, PALUOHAIBHOMY
UCIIOJIb30BAHUIO MPUPOJHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IMOJIYYEHUU OHMOJOTHYECKMX 3HAHUUW B LEISIX
MOBBIICHUST OOIIEH KyJNbTypbl, €CTECTBEHHO-HAyYHOW TIPAMOTHOCTH, Kak
COCTaBHOM  4YacTM  (PYHKIMOHAJIbHOM  TPAMOTHOCTH  OOydYaroIuxcs,
dbopmupyemoil mpu U3y4eHur OUOJIOTUY;



MOHMMAaHUE CYIIIHOCTH METOOB MIO3HAHHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIOJIb30BaTh IOJy4yaeMble 3HAHUS JJI aHaluu3a U
OOBSICHEHUS SIBIICHUI OKPY)KAIOIIET0 MUPa U MPOUCXOAIINX B HEM U3MEHEHUH,
yMEHHUE JleNaTh OOOCHOBAaHHBIC 3aKJIIOUYEHUS HAa OCHOBE HAy4YHBIX (DaKTOB U
MMEIOILIUXCA JAHHBIX C HENbIO MOJTYYSHHs TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIIbHO MCIIOJIb30BaTh OMOJIOIMUYECKUE 3HAHUS JUIs
pelieHust MpoOJieM B pealIbHBIX )KU3HEHHBIX CUTYaIUsX;

OCO3HaHME IICHHOCTH HAYYHOH JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH
MPOEKTHYIO M UCCIIE0BATENbCKYIO AEATEIbHOCTh HHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIHOCOOHOCTh K HENpPEpPHIBHOMY OOpa3oBaHHUIO U
camMo00pa3oBaHnI0, K aKTUBHOMY TOJyYEHHUIO HOBBIX 3HAHWN MO OWOJIOTUH B
COOTBETCTBUM C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS YIeOHOTO TIpeaMeTa «broaorus
BKJIFOUAIOT: 3HA4YMMbIE I (POPMHUPOBAHUS MHPOBO33PCHHS OOYJAFOIIMXCS
MEXTUCITUTUTHHAPHBIE (MEXIIpeIMETHBIC) OOIICHAYYHBIE TIOHSTHS,
OTpaXkarolye IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpPAa W CHEIU(PUKY METOI0B
MO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEHICCTBO, JHEPIHs,
SBIICHWE, TPOIleCC, CHCTeMa, HaydHbld (akT, TNPUHIUI, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
OKCIIEPUMEHT U JIPYTHX ), YHUBEPCAIbHBIC yueOHbIC IeCTBUS (TIO3HABATEIIBLHBIC,
KOMMYHHMKATHUBHBIC, PETyJIATUBHBIC), oOOecreyuBaronye (GopMUPOBaHUE
(YHKIIMOHAIBHOW TPaMOTHOCTH W COIMAJIBLHOM KOMIIETCHIIMU OOYYJaroIIuXCs,
CIIOCOOHOCTh 00YYarONIUXCsl MCIOJIb30BAaTh OCBOEHHBIE MEXIUCITUIUIMHAPHEIE,
MHUPOBO33pEHUYCCKUE 3HAHWS ¥ yHHUBEpPCAJIbHBIC YYCOHBIC JICWCTBHS B
ITO3HABATEJIbHOW U COLMAIIBHOM MTPAKTHUKE.

MeranpeaMeTHbIe pe3ybTaThl OCBOCHUS TMPOTPAMMBI CPEIHETO OOIIEro
00pa3oBaHUsl TOKHBI OTPAXKATh:

OBiageHne  yYHHBEPCAJBHBIMH  Y4eOHHIMH  TO3HABATEJbLHBIMHU
AEeCTBUSIMM:

1) 6a30BbI€e JJOTHYECKHE TeCTBHA:

CaMOCTOATENIbHO  (pOpMyNIHpOBaTh M aKTyaJIM3UPOBATh  MpoOJEeMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPH OCBOCHWUW 3HAHWW MPUEMBI JIOTUISCKOTO MBIMUICHUS
(amanuza, cuHTE3a, CpaBHEHWS, Kiaccuduranuu, 000OIIEHUS), PAaCKPHIBATH



CMBICTT OWOJIOTMYECKUX TMOHATUM (BBIAENATh HMX XapaKTepHbIC MPU3HAKH,
YCTaHABJIMBATH CBSI3U C IPYTUMU MOHATUSIMU);

ONpPENENIATh LENH AEATEIBHOCTH, 3a/aBas NapaMeTpbl U KPUTEPUH HX
JOOCTUKEHHUS, COOTHOCHUTHh PE3YNbTaThl JEATEIBHOCTH C IOCTaBJICHHBIMU
LEJISIMU,

WCIIOJIB30BaTh OWOJIOTUYECKUE TIOHATUSA JUIsl OOBSICHEHUS (DAKTOB W
SIBJICHUW >KUBOM TIPUPO/IbI;

CTPOUTH JIOTMYECKUE PACCYX ACHUS (MHIYKTUBHBIC, ACIYKTUBHBIC, IIO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B PACCMATPUBAEMBIX
SBJICHHSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHATh  CXEMHO-MOJICJIBHBIE  CPEACTBAa A MPEICTABICHUS
CYILIECTBEHHBIX CBSI3€M U OTHOIIICHUN B U3y4aeMbIX OMOJIOTMUECKIX 00bEKTaxX, a
TaKkK€  MPOTUBOPEYMII  Pa3HOrO0  poOJa, BBIABICHHBIX B  Pa3JIMYHBIX
MH(POPMAITMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IJIaH PEIICHUS TPOOJIEMBI ¢ YUETOM aHalM3a UMEIOIIUXCS
MAaTEpPUAIbHBIX U HEMATEPHUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHMBBI B JIESITEIBHOCTb, OLICHUBAaTh COOTBETCTBUE
pEe3yJIbTATOB LIEJISAM, OLIECHUBATh PUCKU IMOCIIECICTBUN 1€ TEIbHOCTH;

KOOPAUHUPOBATb U BBIMOJHIATH pPabOTy B  YCIOBUAX pPeEaJbHOTIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS

BJIAJICTh HaBbIKAMH  y4€OHO-HMCCIIEIOBATEIHCKOM u MIPOECKTHOMN
NeATEeIbHOCTU, HAaBBIKAMU pa3pelieHus mpo0JieM, CHOCOOHOCTHIO U TOTOBHOCTBIO
K CaMOCTOSITEJIbHOMY TIOMCKY METOAOB pPEIICHUS NPAKTUYECKUX 3a]ad,
MPUMEHEHUIO PA3JIMYHbIX METOJ0B MO3HAHUS;

VCIIOJIB30BAaTh PAa3JIMYHbIE BUJBI JIESITEIBHOCTH I10 IMOJYYEHUID HOBOIO
3HaHUA, €r0 HMHTEPHpeTalluu, MPeoOpa3OBaHUI0 U MPUMEHEHHUIO B YUEOHBIX
CUTYyaIUsX, B TOM YHUCJIE IPU CO3JaHUU YUCOHBIX U COIMATIbHBIX MPOCKTOB;

dbopMupoBaTh  HAy4YHBIM  TUIN  MBIIUICHUS,  BJIAJIETh  HAay4YHOU
TEPMUHOJIOTHEH, KITIOUEBBIMU MOHATUAMHU U METOAAMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3aayll B 00pa30BaTEIHHOU
NEATEeIbHOCTU U )KU3HCHHBIX CUTYaIUsX;

BBISBJISATh MPUYUHHO-CJIIEJICTBEHHBIE CBSI3M M AKTyaJW3UPOBATH 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUs], HAXOJUTh apryMEHThI JJIs JOKa3aTeIbCTBA
CBOUX yTBEPKACHUM, 33/1aBaTh MMapaMETPhbl U KPUTEPUU PELICHNUS;



aHAJIM3UPOBATh TIOJYYEHHBIE B XOJI€ PEIICHHs 3aJa4d pe3yJIbTaThl,
KPUTUYECKH OLIEHHBAaTh UX JOCTOBEPHOCTb, IMPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCJIOBUSX;

J1aBaTh OIICHKY HOBBIM CUTYaIUsIM, OIIEHUBATH IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITH IIEJICHANIPABICHHBIN MMOMCK MEPeHOca CPEJCTB U CIIOCO00B
JENCTBUA B MPOPECCUOHAIBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO U MPAKTUYECKYIO0 001acTH
KU3ZHENIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UJCH, IIPEATaraTh OpUrHHAIBHBIEC OAXOAbI U PEIICHHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIE PELICHUSI.

3) pa6ora ¢ ungopmanmeit:

OPUEHTHPOBATbC B PA3NMYHBIX HCTOYHMKAX HHOpManuu (TEKCTe
y4eOHOT0 MOcoOHsI, HAYYHO-TIOMYJISIPHOM JTUTEPATYPE, OMOJOTUYECKUX CIOBAPSIX
Y CIIPABOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbBIX, B IHTepHETE), aHaTu3UpOBaTh
MH(OpMALMIO pa3IMYHBIX BHJAOB HU (QOPM MpPEACTABICHUS, KPUTUUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENTPOTHUBOPEUYUBOCTH;

(opMyIHUpPOBATH 3aMPOCHl U NPUMEHATH Pa3IMUHbIE METO/bI IIPU MOUCKE U
oTOOpe OuoIornUecKoit UH(popMaIuu, HEOOXOAUMOM JJIs1 BHIIOJHEHUS Y4EOHBIX
3azay;

npuoOpeTaTh OMBIT MCIOJIb30BaHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBAaTh KYJIbTYPY AaKTHUBHOTO  HCIOJb30BaHUS
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO  BBIOMpaTh ONTUMAJBHYIO (OpPMY MPEICTaBICHUS
Oouosiornyeckod wuHpopmanuu (cxembl, rpaduKd, JUarpamMMbl, TaOIHIbI,
PUCYHKH U JAPYTOE);

UCIIOJb30BaTh HAYUYHbIM S3bIK B KauecTBE CpelacTBa IMpu padboTe ¢
Ouonornyeckod wuHGpOpMaIMEd: NPUMEHATh XUMHYECKUE, (PU3HUECKHE W
MaTeMaTUYeCKHe 3HaKU U CUMBOJIbI, (POpMyJibl, a0OpeBUaTypy, HOMEHKIATYPY,
UCIIONIb30BaTh W NPEeoO0pa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEACTBA
HaTJIsTHOCTH;

BJIa/JIETh  HAaBbIKAMM  pPACIO3HABaHUS M 3alUTBl  MH(OpMAILMH,
UH(OPMAIMOHHON O€30aCHOCTH JIMYHOCTH.

OBjaieHue YHHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM 1€CTBUSIMU:

1) o0menue:

OCYIIECTBIISITh KOMMYHHUKallUM BO BceX cdepax KHU3HH, aKTUBHO
y4acTBOBaTh B JMAJOre WM JUCKYCCHM IO CYIIECTBY OOCYXIaeMON TEMbI
(yMeHHMe 3amaBaThb BOIPOCHI, BBICKA3bIBATh CYXKJIEHHUS  OTHOCHUTEIBHO



BBITIOJTHCHHSI TIPEJIaraéMoy 3a7a4uul, YIUTHIBATh HHTEPECHI U COTJIACOBAHHOCTH
MO3UIIAN JPYTUX YIACTHUKOB JHAIIOTA WU JUCKYCCHH);

pacrio3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOIICHUSA, NMOHUMATh 3HAYCHUE
COITMAJILHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIIHH,
YMETh CMATYATh KOH(QIUKTHI K BECTH MEPETOBOPHI;

BIIAJICTh PA3JIMYHBIMU CITIOCOOAMH OOIICHHS ¥ B3aMMOICHCTBYSI, TOHUMATh
HAMEpPEHHUS JAPYTUX JIIOJeH, TPOSBIATh YBAKHUTEIBHOE OTHOIICHHE K
cobeceTHUKY 1 B KOPPEKTHOH hopme HopMyIHMpoBaTh CBOM BO3PAKCHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHUsS C HCIIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsI IesITeJIbHOCTD:

MOHUMAaTh U UCIIOJI30BATh MPEUMYIIIECTBA KOMaHAHOW ¥ UHIMBUIyaIbHON
paboTel MpU  pelieHUuH  OUOJOTHYECKOM  mpoOjeMbl, 0OOCHOBHIBAThH
HEO0OXOAMMOCTh MPUMEHEHHUS TPYIIIIOBEIX (POPM B3aUMOJICHCTBUS TIPH PEIICHUN
y4eOHOI 3a/1auu;

BBIOMPATh TEMATHUKY M METOABl COBMECTHBIX NEUCTBHM C YUETOM OOIINX
UHTEPECOB U BO3MOXKHOCTEHN Ka)J0T0 YjeHa KOJJICKTUBA;

OpUHUMATh 1M COBMECTHOM JICSTENbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh AEHUCTBUA MO €€ JNOCTHUKEHHIO: COCTaBJIATh IUIAH JICVCTBHM,
pacupenensaTb pojaud ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYKIAaTh PE3YJIbTAThI
COBMECTHOU paboThI;

OIICHMBATh Ka4E€CTBO CBOETO BKJIaJia M KaXKJIOTO y4YaCTHHKAa KOMAaHJIbI B
001Ut pe3yabTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npeayiaraTh HOBBIE TPOEKTHI, OIEHWBATh HACH C TO3WIIMA HOBH3HEI,
OpUTHHAIBHOCTH, TTPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TIOBEJICHWE B PAa3JIMYHBIX
CUTYaIMSIX, TPOSIBIISITH TBOPUYECTBO M BOOOpAKEHUE, OBITh MHUIIUATUBHBIM.

OBJ1ajieHHe YHHBEPCAJbLHBIMH PeryJIsiTHBHBIMHU JeHCTBUSIMMU:

1) camoopranu3anusi:

WCITOJIH30BaTh OWOJOTHYECKHAE 3HAHWS IS BBISBICHUS MPOOJIIEM U UX
pEIIeHMs B )KU3HCHHBIX U YI€OHBIX CUTYAIUsX;

BBHIOMPATh HA OCHOBE OWOJOTHYECKUX 3HAHWHN IIEJIEBBIE U CMBICIOBBIC
YCTAaHOBKHU B CBOMX JCHCTBHSX W MOCTYIKAX IO OTHOIICHUIO K KUBOH MIPUPO/IE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAIOIIINX;

CaMOCTOSITEIIEHO OCYIIECTBIISTh TO3HABATEIBHYIO ICSITEIIbHOCTD, BHISBIISTH
MpOoOJIEMBI, CTABUTH U OPMYJTHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEeIbHOMN
NESTETbHOCTH U KU3HEHHBIX CUTYAIUAX;



CaMOCTOSITENIbHO COCTABJISATh IIJIaH pEHICHUS TMpoOJeMbl C Y4ETOM
UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH 1 MIPEATIOYTCHUN;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMpATh paMKH Y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHI;

Jenartb ~ OCO3HaHHBIA  BBIOOpP,  apryMEHTHpPOBAaTH  €ro,  Oparthb
OTBETCTBEHHOCTb 32 PEILICHUE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoO0CTBOBAaTh (POPMUPOBAHUIO U TPOSIBICHUIO IIUPOKOU JSPYAUIIMHU B
pPa3HbIX 00JIACTSIX 3HAHMM, MOCTOSIHHO MOBBINIATH CBOW 0Opa30BaTENIbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

BJIQZIETh HAaBBIKAMU TI03HABATEIbHON pediaeKcur Kak OCO3HAHMS
COBEPILIAEMbIX JIEUCTBUII M MBICIUTEIbHBIX MPOLIECCOB, MX PE3YJIbTATOB H
OCHOBaHMi1, UCIOJIb30BaTh NPUEMBI pedIeKCHH ISl OLIEHKHA CUTYalluH, BbIOOpa
BEPHOT'O PELIECHUS;

YMETh OLIEHHWBAaTh PUCKH M CBOEBPEMEHHO IPHUHUMATh PELICHUSA IO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI U apryMEHTBhl JPYTrUX MpPU aHAJU3€ PE3yJIbTaTOB
NEeSATENBHOCTH;

3) npuHATHE Ce0sT M APYTHX:

OPUHUMATh ceOsl, TOHUMas CBOM HEIOCTaTKH U JOCTOMHCTBA;

MPUHUMATh MOTHBBI W apPTyMEHTBHl JPYTrUX MpPU aHAJU3€ pPE3yJIbTaTOB
NEeSATENbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIUOKY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH IPYrOro YesloBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTtHble pe3ynbTarhl ocBoeHHS TporpamMmbel COO mo Ouojornu Ha
0a30BOM YpOBHE BKJIIOYAIOT crenuduyueckue s y4eOHOro mpeaMmeTa
«buosnorus» Hay4yHble 3HAHUWS, YMEHUS U CIOCOOBI JNEWCTBUN MO OCBOCHUIO,
UHTEpIIpETallii W TPeoOpa3oBaHUIO 3HAHUM, BUJBI JESITEIBHOCTH IO
MOJIyYCHUIO HOBOTO 3HAHUS M MPUMEHEHWIO 3HAHWN B Pa3IUYHBIX YYCOHBIX
CUTyallusX, a TakKe B pEaJbHbIX JKU3HEHHBIX CHUTYaIUsX, CBSI3aHHBIX C
Oouonorueii. B mporpamMmme mpeaMeTHbIE Pe3yNIbTaThl MPEICTABICHBI M0 TOJAaM
o0yueHus.



[IpenmeTHbIe pe3yabTaThl OCBOCHUA yueOHOTO npenmera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUH O MECTE U POJIU OUOJIOTHUHU B CUCTEME HAYYHOT'O
3HaHUS €CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
Hay4YHOW KApTUHBI MHpPa U HAYYHOI'O MHUPOBO33PEHUS, O BKJIAJE€ POCCUICKUX U
3apyOeXHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHUONOTHH, (YHKIIMOHATHLHOU
rPaMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PacCKpbIBaTh COAEp>KaHUE OMOJIOTUYECKUX TEPMHUHOB U MOHSTHM:
KU3Hb, KJIETKa, OpraHu3M, Meraboyin3m (0OMEH BEIIECTB W MpeBpalicHue
SHEPIruM), TroMeocTa3 (camMoperyssuus), YPOBHEBAas OpraHu3auus >KUBBIX
CHUCTEM, CaMOBOCHPOU3BEICHHE (penpoykuus), HACJIEICTBEHHOCTb,
U3MEHUYNBOCTD, POCT U PA3BUTHUE;

YMEHHUE H3JaraTb OHOJOTHYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, IEHTpajbHas J0TMa MOJIEKYJIsIpHOW Ouosoruu), 3akoHbl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u yueHus (0 HeHTpax MHOrooOpas3us u
MIPOUCXOXKICHUSI KyJIbTYpHBIX pacTenuil H. Y. BaBunosa), onpenensiTe rpaHUIlb]
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BIIaJIeTh METOIaMU HAyYHOTO MO3HAaHUs B OMOJIOTUM: HAOII0ACHHE
Y OMMCAaHUE )KUBBIX CUCTEM, IIPOLECCOB U SIBJICHUI, OpraHU3aLMsl U IPOBEACHUE
OMOJIOTUYECKOTO  AKCIEPUMEHTA, BBIJBWKEHHE  TUIIOTE3bl,  BBISIBICHHUE
3aBHCHUMOCTH MEX]y HCCIEAYEMbIMH BEIUYHMHAMH, OOBSICHEHUE MOJIyUYEHHBIX
PE3yNbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX MMOHATUN, TEOPUI U 3aKOHOB, YMEHUE
JIeN1aTh BBIBOJbI HA OCHOBAHUY IOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIACIATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT
U DYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLECCOB: OOMEHA BEILECTB U MPEBPAILEHUsI SHEPTUU B KJIETKe, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTUYecKoro oOMeHa, XEMOCHHTEe3a, MUTO03a, MEHo03a,
OIUIOAOTBOPEHUS, PAa3MHOKEHHMSI, WHJMBHUIYAJIbHOTO pa3BUTUS OpraHU3Ma
(oHTOTEHER);

YMEHHUE MPUMEHSTD MOTYYEHHbIE 3HaHUA ISl O0BICHEHHS] OMOJIOTUYECKUX
MIPOLIECCOB U SIBJICHUM, JJISl IPUHATHS IIPAKTUYECKUX PEIICHUM B TOBCEHEBHOMN
KU3HU C LEJIbl0 obOecriedeHHs] Oe30MacHOCTH CBOETO 370POBbS U 30POBBS
OKPYXAaIOIUX JIOJEH, COOJIOJIEHUs HOPM TIPaMOTHOTO TIOBEJIEHUS B
OKpY’Karolle MpUpOAHOMN cpeje, TOHUMaHUEe HEOOXOAUMOCTH HUCIIOIb30BAHUS
JOCTHKEHUHM COBPEMEHHON OMOJIOTMH M OMOTEXHOJOTHH JJIsS PallMOHAIBHOTO
MIPUPOIONOIb30BAHHS;

YMEHUE peElIaTh 3JIEMEHTAapHbIE TE€HETHYECKHE 3aJayd Ha MOHO- U
TUTHOPUIHOE CKpPEIMBAHKUE, CLEIJIEHHOE HACIEJOBAaHUE, COCTABISITH CXEMBbI



MOHOTHOPHIHOTO CKPEIIMBAHMS IS TIPEACKA3aHMs HACICIOBAHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBIMIOJIHATH J1a00OpaTOpHBbIE U MpaKTUYeCKue padoThl, COOMIOAATH
paBuiia Mpu padboTe ¢ y4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHYECKHA OICHUBATh W WHTEPIPETUPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO COJEPKAHUS, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
pPa3IMYHBIX HMCTOYHUKOB (CpeJCTBa MaccoBOMl uWHGOpMAIMKM, HAYYHO-
NOMYJISiPHBIE MAaTepUaibl), ITUUECKUE aCIEKThl COBPEMEHHBIX MCCIIEIOBAHUIN B
OMONIOTUH, MEUITUHE, OUOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHUS,
0000111251 OMOJIOrMYECKYI0 MHPOPMAITUIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO
UCII0JIb30BATh MOHSITUIHBIN arrapaT OMOJIOTHH.

[IpeameTHbIC pe3ynbTaThl OCBOCHUS yueOHOTO npeamera «buonorus» 6 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTH 3HAHUH O MECTE U POJIA OMOJIOTHH B CUCTEME HAYIHOTO
3HaHWS €CTECTBCHHBIX HAyK, B ()OPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-
HAy4YHON KapTUHBI MHUpa U HAYYHOTO MUPOBO33PEHUS, O BKJIaJIE POCCUMCKUX U
3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH YeJIOBEKa JUIsl pEIIeHUs )KU3HCHHBIX 3a/1a4;

YMEHHUE PaCKpBIBATh COACPKAaHUE OMOJOTHYCCKUX TEPMUHOB U TIOHSTHMA:
BU/I, TOMYJISLINS, TEHOMOHT, IBOJIFOIHS, IBUKYIIINAE CHITBI ((DaKTOPHI) IBOJIIOIIHH,
IPUCTIOCOOJICHHOCTh OPTaHU3MOB, BU1000pa30BaHKE, IKOJOTUYECKUE (DAKTOPHI,
HKOCUCTEMA, TMPOJYIEHTHhl, KOHCYMEHTBI, PEAYLEHTHI, IeNU MUTaHUS,
AKOJIOTHYECKas MupaMuaa, OuoreoreHos, onocdepa;

YMEHUE H3JIaraTh OHOJIOTHYECKHE Teopur (dBONMIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETUYECKas TEOPHs SBOJIONMH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoapiieBoro cxonactsa K. M. bapa, uepenoBaHus TJIaBHbIX HalpaBJICHUN U
nyteit sBomonuu A. H. CeBepiioBa, yuenus o 6uocdepe B. 1. Bepuanckoro),
OTIpENEATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yMEHHUE BIAJCTh METOIaMHA HAYYHOTO ITO3HAHUS B OMOJIOTUN: HAOIIOICHUE
Y OTIMCaHUE )KUBBIX CUCTEM, TIPOIIECCOB U SIBIICHUI, OpTaHU3AIMS U TIPOBEJICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTa, BBIIBIDKCHHUE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXIY HCCICAYyeMBIMH BEIMYWHAMH, OOBICHECHUE TMOIYYCHHBIX
PE3yNbTaTOB, UCITOIB30BAHHBIX HAYYHBIX MMOHATHN, TEOPUH M 3aKOHOB, YMCHHUE
JIeNaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YyIbTaTOB;

YMEHHUE BBIJEIATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OUOIOTHYECKUX
O0OBEKTOB: BHJIOB, TOMYJSIUNA, TPOIYIIEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOTeOIIEeHO30B M HSKOCHUCTEM, OCOOEHHOCTH TMPOIECCOB: HACIEACTBEHHON



M3MEHYUBOCTH, €CTECTBEHHOT0 0TOOpa, BU000pa30BaHuUs, MPUCTIOCOOIECHHOCTH
OpPraHMU3MOB, JEHCTBHUS HKOJIOTMYECKUX (PAKTOPOB HA OPraHU3MBI, MEpeHoca
BELIECTB U IOTOKA HHEPTUU B IKOCHUCTEMAX, AHTPONOTEHHBIX W3MEHEHUN B
HKOCHUCTEMAax CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U OMOT€OXMMHUYECKUX
IIUKIIOB B Onocdepe;

yMEHUE TPUMEHSTH MMOTYYEHHBIC 3HAHUS IS O0BICHEHHSI OMOJIOTHICCKUAX
IIPOLIECCOB U ABJICHUM, JIJIS1 IPUHITHUS IPAKTUYECKUX PEILICHUN B MTOBCEIHEBHOM
KU3HU C 1EJIbI0 oOecriedeHus: 0€30MacCHOCTU CBOETO 370POBbS U 310POBbS
OKPYXAIOIIUX JIOJeH, COOJIO/IEHHss HOPM TIPaMOTHOTO TIOBEICHUS B
OKpPYXKaIOIIeH MPUPOTHON cpene, MOHUMaHue HeOOXOAMMOCTH HMCIIOIb30BAHUS
JTOCTWKECHUN COBPEMEHHOU onoJsIoruu IS PALMOHAIIBHOTO
PUPOJIONIOIB30BAHUS;

yMEHUE peniaTh dJIeMeHTapHbIe OMOJIOTMYECKHUE 3a/1a4d, COCTABIISTh CXEMbI
MepeHOca BEIIECTB U YHEPTUH B HKOCUCTEMAaX (1IEMU MUTaHUS);

YMEHHUE BBINOIHATH JA0OPATOPHBIE U MPAKTHYECKHE PabOThl, COOMIOAATh
MpaBuiia Mpy padoTe ¢ y4eOHBIM U JJaOOPATOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OLICHUBaTh M MHTEPIPETHPOBATH HWH(OOPMAIUIO
OMOJIOTUYECKOTO COJIEpKAHUS, BKIIOUYAIONIYIO TICEBJIOHAYYHbIE 3HAHUA W3
pa3IMYHBIX MCTOYHUKOB (CpeACTBa MaccoBOM MHGOpMALMKM, HAYYHO-
MOMYJISIPHbIE ~ MaTepuaibl), pacCMaTpuBaTh TIJIOOAIbHBIE HKOJIOTHYECKUE
po0IeMbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
NO3ULHIO;

YMEHHE CO3[aBaTh COOCTBEHHbIE MUCHBMEHHBIE W YCTHbBIE COOOIICHMUS,
0000111251 OMOJIOrMYECKYI0 MHPOPMAITUIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBanue KoandecTBo yacoB
Ne JuaexkTpoHHbIe (HU(pPOBbHIE)
pa3iejioB M TeEM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTesibHbIE pecypchbl
NnporpamMmal padoThI padoTshI
1 JKuBsle cucTeMsl U X 2 05 bu6mmoreka [IOK
U3yueHUE ' https://m.edso00.ru/7f41c292
9 XuMuUecKas opraHu3anys 14 bubmuorexa [JOK
KIIeTKI https://m.edsoo.ru/7f41c292
3 Buosorus KieTku 1 1 Eubmiorexa OK
https://m.edsoo.ru/7f41c292
4 Crpoenue U GpyHKIUU 15 bu6mmoreka [IOK
KJICTKH https://m.edsoo.ru/7f41¢c292
OOMeH BEIIECTB U
5 NpeBpalleHne SHEPTHU B 9 1 bubnmorexa LOK
https://m.edsoo.ru/7f41¢c292
KJICTKC
6 JKY3HEHHBIN ITUKIT KJICTKH 6 1.5 Enbmiorexa HOK
https://m.edsoo.ru/7f41c292
7 E:;zeli:; Bz:];aﬂeanma vist 10 bubmorexa HOK
) pMatt P : https://m.edsoo.ru/7f41¢c292
€€ B KJICTKEC
> bu6mmoreka [JOK
8 ASMHOCIITE 1 paspuTie 14 https://m.edsoo.ru/7f41c292

OpraHu3MOB
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3aKOHOMEPHOCTH

9 P 14
HACJIEACTBEHHOCTH
I'eneruka - Hayka o

10 HACJICACTBEHHOCTH | 1
M3MEHYMBOCTU OPraHU3MOB
3aKOHOMEPHOCTH

11 P 7
HM3MEHYUBOCTHU

12 I'eHeTHKA YeIoBeKa 4

13 CeneKIUs OpPraHu3MOB 4
buorexnonorusa u

14 4
CHHTETHYECKAsT OHMOJIOT s
CtpoeHue U pyHKIIUU

15 P by 23
OpraHu3MOB

16 Buonorus kak Hayka 2

17 [MoBTOpEeHue 6

OBHIEE KOJIMYECTBO 136

YACOB I10 [TPOTPAMME




