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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mnpenmery "buosorus" (manee - Ouosorus) Ha
ypOBHE cpenHero odmiero oOpa3zoBaHus pa3paboraHa Ha ocHOBe dDeaepanabHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deaepanumy,
dI'OC COO, Konmenuuu mnpenojaBaHusi ydeOHoro mnpeamera «buosiorus» u
ocHoBHBIX ~nonokenud, ®EIJEPAJJBHON PABOYEW MPOI'PAMMBI
CPEJHEI'O OBHIEI'O OBPA3OBAHUS BHOJIOTHUA (yray0aéHHbIH
ypoBensb) (miasi 10—11 kiaccoB o0pa3oBaresibHbIX opranm3anmil) MockBa —
2023

VYyuebnsiii npeamer «buosnorus» yrmyonénHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCSA OJHUM M3 KOMIIOHEHTOB MpeAMETHOM o0nacTu «EcTecTBEeHHO-
Hay4dHble ipeaMeTh». CornacHo nonoxeHusMm OI'OC COO npodunbHbie yueOHbIE
OpeIMeThl, H3y4yaeMmble Ha YIUIyOJEHHOM YpOBHE, SIBISIOTCS CHOCOOOM
muddepennmann  00ydeHUsT Ha YPOBHE cpefaHero oOmiero oOpa3oBaHHsl U
NpPU3BaHbl O0ECHEYUTh MPEEMCTBEHHOCTh MEXJYy OCHOBHBIM OOILIMM, CpPEIHUM
o01uM, cpeHuM MpodeCCUOHANIBHBIM U BBICIITUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHUX Y4YEeOHBIX MPEAMETOB [IOJDKEH OBITh OPHUEHTHUPOBAH Ha
MPUOPUTETHOE pelIeHuEe 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C MpodopueHTanuend o00yYarolmuxcsi U CTUMYJIUPOBAHUEM
WHTEpeca K KOHKPETHOM 00JacTH HAay4YHOr'O 3HAHHWSI, CBA3aHHOTO C OMOJIOTHUEW,
MEIUIMHOM, 3KOJIOTUEH, TICUXOJIOTHEN, CIIOPTOM MJIM BOCHHBIM JIEJIOM.

[Tporpamma no yueOHoMy npeameTty "buonorus" naér npencraBieHue o LeIu
U 3a/layax u3ydeHus yueOHoro mpeamera «buonorus» Ha yriyOnE€HHOM YpOBHE,
ompenensier o0s3aTeibHOEe (MHBAPUAHTHOE) TMPEAMETHOE COAEp)KaHUE, €ro
CTPYKTYpUPOBaHME IO pa3fenaM MU TeMaMm, paclpeleieHre Mo Kiaccam,
PEKOMEHJIyeT MOCJIeI0BAaTeIbHOCTh HM3yUeHHUsl ydueOHOro marepuajia ¢ yd€ToMm
MEXIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKM Y4eOHOTo Tpoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00y4Jaronuxcs. B mporpaMmmMe mo 61osoruu peaan3oBaH
IPUHIUI MPEEMCTBEHHOCTH € U3yYeHUEM OMOJIOTUU HA YPOBHE OCHOBHOI'O OOILIETO
oOpa3zoBanusi, Onarogaps 4YeMy MpPOCMATPUBAETCA  HANpPaBICHHOCTh  Ha
MOCJIEyIONIee pa3BUTHE OWOJOTHYECKUX 3HAHWM, OPHEHTHPOBAHHBIX Ha
(GopMUpOBaHHE  €CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHS,  AKOJIOTMYECKOTO
MBIILIEHHUS, IPEJCTABICHUN O 310pOBOM 00pa3e )KM3HU, HA BOCITUTAaHUE OEPEKHOTO
OTHOIIICHUS K OKpY Kalollel mpupoiHoi cpene. B mporpamme 1o OMojaoruu Takxke
MOKa3aHbl BO3MOXKHOCTH ydeOHOro mnpeamera «buosorus» B peanuzanuu
tpeboBannii ®I'OC COO Kk TUIaHHPYEMBIM JUYHOCTHBIM, METANPEIMETHBIM U
MPEAMETHBIM pe3yJibTaTaM 00yueHHUs U B JOPMUPOBAHUN OCHOBHBIX BUIOB yUE€OHO-
MO3HABATEJIbHOM JAESTENIbHOCTH OOyYarouuxcsi MO OCBOEHHUIO COJAEpKaHUs
OMOJIOTMYECKOT0 00pa30BaHuUs Ha YPOBHE CPEAHEr0 OOIIEro 00pa3oBaHusl.



VY4eOHnsbiii peameT «buonorus» Ha ypoBHE CPEAHETo OOIIero oOpa3oBaHMUs
3aBeplIaeT OUOIOrnuecKoe 00pa30BaHUE B IIKOJIE U OPUEHTUPOBAH Ha PACILIMPEHHE
U yriTyOJieHre 3HaHUH 00y4JaromuXcsi O )KUBOM MPUPOIE, OCHOBAX MOJIEKYJISIPHOM U
KJIETOYHOW OMOJIOIMH, YMOPUOJIOTUN U OMOJIOTUN PA3BUTHSL, TEHETUKH, CEJIEKIIMH,
OMOTEXHOJIOTUH, IBOJIOLIMOHHOIO YUYEHUS U KOJIOTUH.

Nzyuenne yueOHOoro mnpeamera «buomorus» Ha yriayOleHHOM YpOBHE
OPUEHTHUPOBAHO HAa MOATOTOBKY OOYyYalOMIMXCS K MOCIEAYIOIIEMY MOJyUYEHHUIO
Ouonoruyeckoro  oOpa3oBaHMs B By3aXx U OpraHM3alUsX  CPEIHEro
npogeccuoHanbHOro 0opazoBaHusi. OCHOBY €ro COAEpMk aHHUs COCTABIIAET CUCTEMA
OMOJIOTMYECKUX  3HAHWUW, TMIOJIYyYEHHbIX IpU  HU3YYEHUM OOydYarolUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKHX pa3/ieJIOB OMOJIOTHMH HAa YPOBHE OCHOBHOTO
obmiero oOpazoBanusi, B 10—11 kiaccax 3T 3HaHHS MOJY4YalOT pa3BUTHE. Tak,
pacmipeHsl M yIJIyOJieHbl OHOJIOTMUYECKHE 3HAaHMsS O PACTEHUsSX, JKUBOTHBIX,
rpubax, OakTepHsiX, OpraHu3Me 4YeJoBeKa, OOIIUX 3aKOHOMEPHOCTSIX KU3HH,
JIOTIOJTHUTEIBHO BKJIFOUEHBI OMOJIOTHYECKUE CBEICHHUS TPUKIIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOPbIE MOXHO HCIOJIb30BaTh KaK OPHUEHTHUPHI UIS MOCIETYIOIIEro
BbIOOpa mpodeccun. Bo3MokHa Takke HWHTETparus OMOJIOTUYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOJTYYECHHBIMA OOYYAIOIIMMHUCA TPU H3YYCHHUU
bu3uKY, XUMHUH, Teorpaduu 1 MaTEMATUKH.

Crtpykrypa mporpamMmbl 1o ydeOHoMmy mnpeamery "buonorus" otpaxkaer
CHUCTEMHO-YPOBHEBBI W 3BOJIOLMOHHBIA TOAXOAbl K HW3YYCHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEpPHBIE JJIS1 AKUBBIX
CUCTEM Pa3HOI'0 YPOBHSI OpPraHU3allii, SBOJIIOLIMA OPraHUYECKOro MUpa Ha 3emiie,
COXpaHEHHUs OMOJIOIMUYECKOro pazHooOpas3us miaaHeTsl. Tak, B 10 kinacce uzyyarorces
OCHOBBI MOJICKYJIIPHON H KJIETOYHOW OHOJIOTHH, SMOPHOJOTUA W OHOJOTUU
pa3BUTHUS, TEHETUKU U CEJCKIUU, OMOTEXHOJOTMH M CHHTETHUYECKON OHOJIOruH,
aKTyaJIM3UPYIOTCS 3HAHMsI OOydYarolMXCsi MO OOTaHMKE, 300JI0TMH, aHATOMUH,
¢uznonorun yenoseka. B 11 kimacce n3ydaroTcst 3BOJIIOIUOHHOE YYEHHE, OCHOBBI
9KOJIOTUH U yueHue o ouocdepe.

VYueOnbiii mnpeamer «buonorus» mpu3zBaH  00ecEeYUTh  OCBOEHHE
00y4JarmuMucss OMOJIOrMYECKUX TEOpU U 3aKOHOB, UACH, TPUHLIUIIOB U MPaBUIL,
JeKalMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTUHBI MUpA, 3HAHUH O
CTPOEHUHM, MHOT0OOpa3suu M OCOOEHHOCTAX KJIETKH, OPraHu3Ma, MOIYJISLHH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHKEHHSX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, MIPUKIIAIHBIX aClIeKTax OMOJIOTHYEeCKUX 3HaHuM. Jlis
pa3BUTUA M TOAJCP)KAaHUS HMHTEpeca OOydJalomUXCsl K OHOJOTHH Hapsay Co
3HAYUTENIBHBIM O0BEMOM TEOPETUUYECKOTO0 MAaTepUaa B COACPKAHUU IPOTPaMMBbI
10 OMOJIOTMH MPESYCMOTPEHO 3HAKOMCTBO C MCTOPHUEIN CTAaHOBJIEHUS U Pa3BUTHSA



TOM WJIK MHOM 00J1aCTH OMOJIOTHH, BKJIaJI0M OTE€UECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B PEIlIEHUE BAXKHEUITNX OMOJOTHYECKUX U SKOJIOTUYECKUX MTPOOIIEM.

[enb uzydenus yueOHnoro npenmera «buonorus» Ha yriryOnéHHOM YpOBHE —
OBJlaJicHHe  OOyYaroUIMMHUCA 3HAHUAMH O  CTPYKTYPHO-(PYHKIHMOHAIBHOU
OpraHu3allMi >KUBBIX CHCTEM pPAa3HOrO paHra U MNpuoOpeTeHue YyMEHUU
UCIIOJIb30BaTh 3TH 3HaHUSA B (JOPMHUPOBAHUU MHTEpEca K OMpeAesEHHON obnactu
npo(hecCHOHANBHOM JAESITENbHOCTH, CBSI3aHHOW C OuoyiorMed, Wi K BbIOOPY
y4eOHOT0 3aBeCHUS JIJIsl TPOJAOJIKEHUS OUOJIOTUYECKOTO 00pa30BaHMUs.

JocTixkeHue uenu u3ydeHuss yueOHoro mnpenmera «buonorus» Ha
yIIyOJIEHHOM YpOBHE 00€CTIeUnBAETCS PEHICHUEM CIIEIYIOIINX 3a/a4:

OCBOCHHE OOYYAIOIMIMMHUCS CUCTEMbI OMOJIOTMYECKUX 3HAHWI: 00 OCHOBHBIX
OMOJIOTHUECKUX TEOPHUSIX, KOHLEMIHUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTaBISIONIMNX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOCHHUHU, MHOT000pa3MM M OCOOEHHOCTAX OHOJOTUYECKHX CHUCTEeM (KIIeTKa,
OpraHu3M, MOMYJIALKUs, BUJ, OUOTE€0IeHO3, Onocdepa); O BHLAAIOIIUXCS OTKPBITHSIX
Y COBPEMEHHBIX HCCIIEOBAHUAX B OUOJIOTUH;

O3HAaKOMJICHHE OO0YyYaloUuMxcs C METOAAMM TMO3HAHHUS >KUBOM TMPUPOIbL:
UCCJIEIOBATEILCKUMU  METOJlaMU  OMOJIOTMYECKMX HayK (MOJIEKYJSIpHOU U
KJIETOYHOM OMOJIOTUH, SMOPUOIOTUU U OUOJIOTUU PA3BUTHSL, TEHETUKU U CEJIEKIIUU,
OMOTEXHOJIOTMM U CHHTETUYECKOW OMOJOTHM, TaJCOHTOJIOTHH, HKOJOTHH);
METOJJaMU CaMOCTOSITEJIbHOTO TPOBENEHUs OHOJOTMYECKUX HCCIEOBAaHUA B
Jaboparopun U B nOpupoae (HaOIOJEeHHE, W3MEpPEHHE, OSKCIICPUMEHT,
MOJICTUPOBaHUE);

OBJIaJICHUE OOYyYalOUUMHUCA yMEHUSIMU: CaMOCTOSITEIbHO  HaXOJUTh,
aHAJIM3UPOBaTh W HCIOJIB30BaTh OHMOJOTHYECKYI0O HH(POPMALMIO; MOJB30BaTHCS
OMOJIOTHYECKON TEPMHUHOJIOTHEH M CHMBOJIMKOM; YCTaHaBIUBATh CBSI3b MEXIY
pa3BUTHEM OHOJIOTMM U  COLUAJIbHO-3KOHOMUYECKHMMH U  SKOJOTUYECKUMHU
npoOjeMaMu 4YeOBEYECTBA; OLICHUBATh MOCIEACTBUS CBOEH NIESATEIbHOCTH IO
OTHOILIICHUIO K OKpYXalollel NpupogHOi cpene, COOCTBEHHOMY 30POBBIO U
3I0POBBIO0  OKPY’KAIOIIMUX  JIIOICH; OOOCHOBBIBATH MW COOJIOJATH  MEpHI
npoUIaKTUKA UHPEKIMOHHBIX 3a00JIeBaHUM, MpaBUiia MOBEACHUS B MPUPOJE U
obecrieueHrs 6€30MaCHOCTH COOCTBEHHOM KU3HENESTEIbHOCTH B UPE3BbIYANHBIX
CUTyallusiX TMPUPOAHOTO W  TEXHOTEHHOTO XapakTepa; XapaKTephu30BaTh
COBpEMEHHbIE HAyYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y 00YUAIOIIMXCS UHTEUIEKTYaIbHBIX U TBOPUECKUX CITIOCOOHOCTEH B
Ipollecce 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITHSIMU U COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMH, pEIIaeMbIMU €10 MpoOsieMamMHu, METOAOJOTHen
OMOJIOTMYECKOT0 UCCIIEI0BAHMUS, TPOBEACHUS SKCIIEPUMEHTAIBHBIX UCCIIEOBAaHUM,



perieHusi OMOJIOTMYECKUX 3a/lad, MOJCIUPOBAHUS OMOJIOTUYECKUX OOBEKTOB U
IPOILIECCOB;

BOCITUTAHUE y OOYYAIOMUXCSl IIEHHOCTHOTO OTHOIICHUS K JKUBOU MPHUPOJE B
LEJIOM M K OTJIETbHBIM €€ 00bEeKTaM U SIBJICHUSAM; (OPMHUPOBAHUE DKOJIOTHUECKOM,
IeHEeTHYECKOM IPaMOTHOCTH, OO KYJbTYpbl IOBEICHHS B IPUPO/IE; HHTErPaLlUU
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuoOpeTeHrue  OOyYarONIMMHUCS  KOMIIETGHTHOCTH B PaIlMOHAIILHOM
IPUPOAOTIOIH30BaHUHU (COOIOACHUE ITPaBUII OBEACHUS B IPUPOJIE, OXPAHBI BUJIOB,
IKOCUCTEM, Ouochepnl), COXpaHEHHUHU COOCTBEHHOI'O 370pOBbS M 3/I0POBBS
OKpyXXaromux Jiojaer  (cobmoaeHus wmep npoduiIakTUKH — 3a00JIEBaHMM,
obecrieueHre OE30MACHOCTH JKU3HEACSITEIILHOCTH B YPE3BBIYAMHBIX CHUTYaIIASIX
OPUPOJHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIIOJIb30BAHUSA
OMOJOTMYECKUX 3HAHUM U YMEHUH B MOBCEHEBHOM KU3HU;

CO3JJaHUE€  YyCIOBUM  JUJII ~ OCO3HAaHHOrO  BbIOOpa  OOyYarOIIMMUCS
VH/IMBU1y AJIBHON o0OpasoBarenbHOI TPAEKTOPUHU, CIOCOOCTBYIOMIEH
HocHeAyoIEeMy NpopECCHOHATBPHOMY CaMOOMPEIEICHUI0, B COOTBETCTBUU C
WHIMBUTy UTbHBIMU WHTEpPECAMU U OTPEOHOCTSIMH PETHOHA.

OO6111ee YMCI0 YacoB, OTBEICHHBIX HA U3y4YeHHE OUOJIOTUU Ha YriayOJeHHOM
ypOBHE cpeaHero oodiiero odpazoBanus, coctasiser 204 yaca: B 10 kiacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEJEIO).

OT60op opraHm3aMOHHBIX (OPM, METOJIOB U CPEACTB OOy4YeHUsS OWOJIOTHH
OCYILECTBIISIETCA C YYETOM CHEUU(UKU €ero colepKaHUs W HAMNpaBICHHOCTH Ha
IPOJOJDKEHHE OMOJIOTMUYECKOro 00pa3oBaHUs B OpPraHM3alUsiX CPEIHEro
PO EeCCHOHAILHOTO U BBICIIEr0 00pa30BaHuUs.

OO0s13aTeNIbHBIM YCIOBHEM NMPU 00y4YEeHUU OMOJIOTUH Ha YIITyOJIEHHOM YPOBHE
SIBJISIETCSL TIPOBEJICHHUE JIA0OPATOPHBIX W TpaKTUYeCKuX pador. Takke ydacTue
00yyJarommxcsi B BBIIOJHEHUU MPOEKTHBIX U Y4eOHO-HCCIEA0BATENIbCKUX padoT,
TE€MaTHKa KOTOPBIX OMPEACIIAETCS YUUTEIEM Ha OCHOBE UMEIOLIUXCSI MATEpUaJIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIOBHMA.



COJAEPKAHUE OBYUYEHUA
10 KJTACC

CopnepkaHre NpOrpaMMbl, BBIIEIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyaapctTBeHHoOM utoropoii arrectamuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHas Ouosiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopust pa3BUTHs
Owonornu.  buonormyeckue HAYKM W HU3ydaeMble HMH  MPOOJIEMBI.
dyHaaMEHTallbHbIEC, NPUKIAIHBIE W TMOHCKOBBbICE HAy4YHbIE HCCICIOBAHUSI B
OHOJIOTHUH.

3HadyeHre OMOJOrUU B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kapTtuHbl Mupa. IIpodeccun, cBszanHbie ¢ OuWosorueil. 3HaYyeHUE OHOJIOTHH B
IIPAKTUYECKOM JIESATEIbHOCTM YEJIOBEKA: MEIWIMHE, CEJIbCKOM XO35MCTBE,
MPOMBIIIEHHOCTH, OXPAaHE NPUPOJIBI.

JdeMoHcTpanuu

[ToptpeTtsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapBun, V.
I'apsen, I'. Mengnens, B. U. Bepnaackui, U. I1. [TaBnos, . 1. Meunukos, H. 1.
Bagsunos, H. B. TumodeeB-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JIpPYrUMU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cucTeMbl U UX U3yYeHHUE

JKuBble cuctemMbl Kak mpenMer u3zydeHusi Ouosnoruu. CBONCTBA KUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOIO COCTaBa, JUCKPETHOCTb M ILEIOCTHOCTb,
CJIOKHOCTh M YIHOPSAOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEICHUE, Pa3IPa)KUMOCTh, U3BMEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHH OpraHu3aluy KUBBIX CHUCTEM: MOJIEKYJIAPHBIA, KIJIETOYHBIN,
TKAHEBBIH, OPTaHU3MEHHBIN, MOMYJISALIMOHHO-BUI0BOM, 9KOCHUCTEMHBIM
(OuoreoneHotuueckuii), Omochepusiid. Ilporeccel, mpoucxopsmue B KUBBIX
cucteMax. OCHOBHbIE MpPHU3HAKU >XUBOro. Ku3Hb Kak (opma CyUIECTBOBaHUSA
Marepun. Hayku, n3yyaromue >KMBbIE€ CUCTEMBI HAa PA3HBIX YPOBHAX OpraHU3alUu.

Nzydenne xuBbIXx cucTeM. Metoasl Omomornyeckoil Hayku. Habmionenue,
MU3MEPEHUE, IKCIIEPUMEHT, CUCTeMaTu3anus, Meraananus. [IonsaTue o 3aBucumMon u
HEe3aBUCUMOM mnepeMeHHou. IlmaHupoBanme skcnepumenTa. I[locranoBka wu
npoBepka rumnote3. Hynesas runoresa. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosormueckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH IMOJTYYEHHBIX
pe3ynbraroB. [IpuuuHBl UCKaXEHUS PE3yJbTAaTOB »JKcnepuMmeHTa. [loHsAThe
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TPHU3HAKH JKU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa JKMBOM MaTepun», «YPOBHH OpraHU3ALMHU KUBOU
npupoas», «CTpoeHHE KUBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB 4YEJOBEYECKOro opranumsmay, «buoreonenos», «buocdepay, «Metoabl
W3YUYCHHUS )KUBOU IPUPOBD».

O6opynoBanue: 1abopaTopHOE 000PYI0BaHKE Il TPOBEACHHS HAOTIOICHUH,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30oBaHuWE pPa3IMYHBIX METOAOB IIPH
V3YUYCHHH JKUBBIX CUCTEM.

Tema 3. buoJsiorust KiieTku

Knetka — cTpykTypHO-QyHKIMOHANbHAsg eIuWHUIA KuBoro. lcropus
otkpbITHs Ki1eTku. PadoTsl P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBann,
M. Hlneiinen, P. Bupxo). OCHOBHBIEC MOJIOKEHUS COBPEMEHHOW KJIETOYHOM
TEOPUH.

Mertoapl  MOJIGKYJIIDHOM ¥ KJIETOYHOM  OWMOJOTHMU:  MHUKPOCKOIIHS,
xpomatorpadusi, 37meKkTpodope3, METOJ MEUEHBIX aToMOB, AU(EepeHIInaTLHOE
neHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hurcuposanmvix
K1emokK. DIEKTpoHHasi MUKpockonus. Kongoxanvuas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyuerue Kiemox.

JdemoHcTpanumn

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

Tabnuubl u cxembl: «CBETOBOM MHUKPOCKOI, «DJIEKTPOHHBI MUKPOCKOID,
«HcTopus pazBUTHS METOAOB MUKPOCKOTTUI.

ObopynoBaHue: CBETOBOM MMKpPOCKOI, MHKpOIpEnapaTbhl pPacTUTENbHBIX,
KUBOTHBIX U OaKTEpUaJIbHBIX KIETOK.

IlpakTnueckass padora «V3yyeHue MeETOAOB KJIETOYHOM OHMOJOTUH
(xpomarorpadus, amekrpodopes, auddepeHmanbHoe IeHTpUyrupoBaHue,
[1LIP)».

Tema 4. XumMuueckasi Opranu3anus KJIEeTKH

XUMUYECKUM COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaAMUKPOIJIEMEHTBHI.
Boga u e€ poJib Kak pacTBOPUTEIIS, PEareHTa, y4acTUE B CTPYKTYPUPOBAHUH KIIETKH,
TerIoperyJisiuud. MuHepanbHble BEIIeCTBA KIETKH, X Ouosiornueckas pojb. Poib
KAaTUOHOB ¥ aHUOHOB B KIIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoauMepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil MoJekyJbl. [lepBuunas
CTpyKTypa Oenka, NHenTuAHas CBsA3b. BTOpUYHAs, TpeTH4YHas, 4YeTBEpPTUYHAs
cTtpyktypel. Jlenarypamusi. CpoiictBa OenkoB. Krnaccudukanuss OenkoB.
buonoruueckue pynkunu 6enkoB. [lpuonsi.



VYraeBoasl. MoHOCaxapu/ibl, AUCaXapybl, OJIUTOCAXapUIbl U MOTUCAXAPUIBIL.
OO0mmii TUIaH CTPOCHHS W (PUBUKO-XUMHUYECKHE CBOWCTBA  YIJIEBOJIOB.
buonornueckue QyHKIIUN yriaeBOIOB.

Jlununpl. M'mapodunbHO-THApOGOOHBIE CBOMcTBa. Kitaccudukanys TUIuI0B.
Tpurnuuepunbl, QGocPoyunuabl, BOCKH, CTepouabl. buonorudeckue ¢GyHKUIUU
munuaoB. OOIMe CBONCTBAa OMOJIOTHYECKUX MEMOpaH — TeKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOTYTIPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHue HyKIE€MHOBBIX KHUCIOT.
Hykneotunpl. Ilpunnun kommiaementapHoctu. IlpaBuno UYapradda. CrpykTypa
JIHK — nBoiinas cniupans. MectoHaxoxaeHue u ouosorndeckue ¢pynkuuu JTHK.
Buner PHK. ®ynkiuu PHK B knetke.

Crpoenne Mosekysbl AT®. Makposprudyeckue cBsi3u B MoJekyie ATO.
buonorunueckue gpynkunn ATD. BoccTaHOBIEHHBIE TTEPEHOCYUKH, UX (DYHKIIUU B
Kietke. /pyeue nykineozuompugocghamol (HTD). CexkBenupoBanue [JHK. Memoowi
2EHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykTypHast OHOJIOTHS: OMOXUMUYECKHE U OMO(PU3NYECKHE WCCIEAOBAHUS
cocTaBa W TIPOCTPAHCTBEHHOW CTPYKTYpHl OWOMOJeKyn. Mooeruposarnue
CMpPYKmMypsl U QYHKYUll OUOMONEKYN U ux Komniekcos. Komnviomepuwiii ouzaun u
Opeanuyeckull cunmes OUOMONEKY U UX HENPUPOOHBIX AHANO0208.

JdemoHcTpanumn

[Toptpertsr: JI. [Tommnr, Ix. Yorcon, @. Kpuk, M. Yunkuunc, P. ®panknun, O©.
Conrep, C. [Ipy3unep.

Juarpammel: «PacnipeaeneHne XuMHIECKUX SJIEMEHTOB B HEXKHUBOW TPUPOJIEY,
«Pacripenenenue XuMU4eCKUX 3JIEMEHTOB B dKUBOW MPUPOIEY.

Tabmuubr 1 cxembl: «llepuognyeckas TabiauIla XUMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MOJIEKYJbl BOJb», «BellecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpOEeHUE MOJEKYI
yriieBooB», «CTpoeHre MOJIeKyd JHUnuaAoB», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenune Monekyssl ATO».

ObopynoBaHue: XMMHUYECKasi MOCy1a M1 000pyI0BaHHE.

JlabopaTtopnasi pabora «O0Hapyx)eHHE OCITKOB C TOMOIIBI0 KaYeCTBEHHBIX
peaKkuuii».

JlaGopaTopHasi padora «/ccnenoBanue HyKJIEHMHOBBIX KHUCIIOT, BbIIEJIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema S. CTpoenue u QyHKUIMHU KJICTKH

Tumbel KIETOK: JyKapuoTHYecKas M Ipokapuotuyeckas. CTpyKTypHO-
(GyHKIMOHAJIBHBIE 00pa30BaHUs KIETKH.



CtpoeHre MpOKapuoOTHIECKOM KIeTKU. KiieTouHas cTeHka OakTepuii u apxei.
OcoOeHHOCTH CTpPOEHUs TeTepOTPOPHON U aBTOTPOPHOM MPOKAPHOTUUECKHUX
KJIETOK. MecTo U pojib MPOKapUOT B OMOIIEHO3AX.

Crpoenue 1 GyHKIHOHUPOBAHHUE dyKapUOTHUECKOM KileTkH. [1mazmaruueckas
MeMmOpaHa (rutazmaniemma). CTpyKTypa Iuia3MaThdeckoi memOpaHbl. TpaHcmopt
BEIIECTB Yepe3 MIa3MaTHUYECKYI0 MeMOpaHy: maccuBHbIN (quddy3us, obnerda€Hnas
mud¢y3us), aKTUBHBIA (NMEPBUYHBIN W BTOPUYHBIA AKTHUBHBIA TPAHCIOPT).
[Tonynponuitaemocth MeMOpaHbl. PaboTa HaTpuii-kaaueBoro Hacoca. DHAOIMUTO3:
MUHOLIUTO3, (aromuTo3. Dk3ouuto3. Knerounas crenka. CTpykrypa U QyHKIUU
KJICTOYHOM CTEHKH pacTeHUM, rpuOoB.

[uromnasma. [{urozomns. [utockener. [IBuxxenune nurorniaazmbl. OpraHou bl
kieTku. OiHOMeMOpaHHbIe OPraHOUABI KJIETKH: 3HomIa3Matndeckas cetb (DI1C),
anmapat [onbIKu, JIM30COMBI, HMX CTpoeHHME U (QYyHKUUU. B3auMocBs3b
OJIHOMEMOpaHHBIX OPTraHOMJOB KiIEeTKH. CTpoeHHEe TpaHyJIspPHOTO PETHKYIyMa.
Mexanuszm nanpasnenus oeaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanysipHbIN ) SHAOIIA3MATHUYECKUI PETHKYITYM.
CekperopHast ¢ynkuus annapara ['onabmxu. Moougukayusa benxkos 6 annapame
Tonvoocu. Copmupoexa 6enxkos 6 annapame [ onvodcu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonu pactutenbHbIX KieToK. Kiterounslii cok. Typrop.

[looyaBTOHOMHBIE  OpPraHOWJABl  KIETKH:  MUTOXOHJAPUM,  ILJTACTUJIBIL.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (PyHKIMM MUTOXOHApUM W 1uiactuia. IlepBuuHbIe,
BTOPHUYHBIE U CIJIOKHBIE IIIACTUBI (DOTOCUHTE3UPYIOMIMX 3YKapUOT. XJIOPOILIACTHI,
XPOMOILIACTBI, JISMKOIIIACTHI BBICIIUX PACTCHHM.

HememOpanubie opranouasl kietkn CTpoeHue W GyHKIMH HEMeMOpaHHBIX
OpraHOMJIOB KJIETKH. Pu6ocombr. IIpomescymounvie Qunramenmul.
MukpodunamMeHTbl. Axkmunogvie Mmuxkpoguiamenmol. MBIIICUHBIE  KJICTKH.
AxmuHosvle KOMNOHeHmMbl HeMbluleunblx Kiemok. MukpoTpyOouku. Kierounbii
nentp. CTpoeHWe U JBWKEHHUE JKTYTHKOB U PECHUYEK. MUKpOTpyOOUKH
nuTorasMel. Llentpuons. benku, accoyuuposanHvle ¢ MUKpo@uiameHmamu u
muxpompyboukamu. MomopHule benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIia3Ma, SAPBIIIKU, UX CTPOEHUE U
byukiuu. SnepHblii OenKOBBIM MaTpukc. [IpocTpaHCTBEHHOE paCHOJIOKEHUE
XpoMocoM B uHTep(ha3sHOM sape. Idyxpomamun u cemepoxpomamun. benku
XpOMaTUHA — THUCTOHBI. /JluHamuka s0epHou 000104Kku 6 mumosze. Aoepnulil
MPaucnopm.

Krnerounsle BkitoueHuss. CpaBHUTENbHAS XapAKTEPUCTUKA KJIETOK DYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



[Toptpetsr: K.C. MepexkoBckuii, JI. Maprysuc.

Tabmumpt u cxeMbl: «CTpoeHHE 3YKapUOTHYECKON KIeTKn», «CTpoeHue
KUBOTHOM  KiIeTkn», «CTpoeHHe  pacTUTeNbHOM  KieTku», «CTpoeHue
MUTOXOHAPUNY, «Sapo», «CTpoeHre NpOKapuOTHIECKON KIETKN.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpENapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepUalbHBIX KIETOK.

JlabopatopHass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpraHU3MOB).

IIpakTueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MeMOpaHbD».

Jlabopatopuass paGora «JVccnenoBanue miazMonM3a M JIEMJIa3MOJIM3a B
pPaCTUTEIBHBIX KIETKaX).

IIpakTHyeckas padora «3yueHne ABMKEHHUS UTOILIIA3MbI B PACTUTENBHBIX
KJIETKaX.

Tema 6. O0OMeH BellecTB 1 MpeBpallleHUE YJHEPTHH B KJIETKe

AcCUMUIISILIAS ¥ TUCCUMUIISIIIASL — JIBE€ CTOPOHBI MeTabonmu3ma. Turbel oOmMeHa
BEIECTB: aBTOTPOHBIN W TeTepOTPOQHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
nporeccax. JHepreruuyeckoe obecriedeHne kiuetku: mnpeBpameHue ATD B
oOMeHHbIX Tmporeccax. DepMeHTAaTUBHBIA XapakTep peakluil KIETOYHOIO
MeTabonu3ma. DepMeHThl, UX CTPOCHHME, CBOMCTBA M MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otnnunsa ¢pepMEHTOB OT HEOPraHMYECKHX KaTaln3aTopoB. benku-
aKTUBATOPbl U OEJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX
peaKkiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBII CUHTE3 OpPraHMYECKUX BemiecTB B KieTke. DOTOCHHTES.
AHOKCcuceHHbIll U OKCcuceHHbll omocunmes y odaxmepui. Ceemocoouparoujue
nUSMeHmbl U NUSMEeHmMbl PeakyuorHo20 yenmpa. Poab XJI0poIiacToB B mpoiiecce
¢dorocunTeza. CretoBasi u TeMHOBast (azbl. Pomoovixanue, Cz., Cy. u CAM-munuvl
gdomocunmesa. IlpoaykTuBHOCTB (hoTOCHMHTE3a. BiusHue pa3inuHbix (akTOpOB Ha
CKOpOoCTh (hoToCcHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XeMOCHUHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HuTpuuupyomue OaKTepuu, Kene300aKTepun, cepoOaKTepuu, BOIAOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa’poOHble opraHu3Mbl. Buaesl Oposkenus. [IpoaykTbl OpokeHHS M HX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaKk OOBEKTHI
OMOTEXHOJIOTHH U BO3OyuTEM OOJIC3HEN.

AspobHbie OpTraHU3MBI. Orarbl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTeNnbHBIN ATAN. [ TMKOIN3 — OECKUCIOPOTHOE PACHIEIUICHUE TITHOKO3bI.

buonornyeckoe okucieHne, Wik KIETOYHOe JAbixaHue. Poab MUTOXOHApUHN B
npoiieccax ouosoruyeckoro okucieHus. [ukmmnueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Iuepaus memobparnno2o epaouenma npomonos. Cunmesz ATD:



paboma npomornnou ATD-cunmaszwvl. [lpenmyniecTBa a’poOHOTO TyTH OOMEHA
BEIIECTB Mepea aHadpoOHbIM. D (HEKTUBHOCTH SIHEPTETUUECKOTO OOMEHA.

JdemoHcTpanumn

[Toptpetsr: JIxk. IIpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, . Mutuemn, I'. A. 3aBap3uH.

Tabmump! u cxembl: «@oTocHHTE3, «DHEpreTudecKkuit oomen», «bruocunres
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKpPOCKOI, 00OpYAOBAaHME IJISI MPUTOTOBIICHUS
MIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENApPaTOB.

JlabopaTtopHnasi padora «/3yueHue KaTaIMTUYECKON AaKTUBHOCTH (DEpMEHTOB
(Ha mpuUMepe aMuiIa3bl WK KaTaaasbl).

JlaGopaTtopnas paGora «l3ydeHne (¢EepPMEHTATUBHOTO pPAaCIIEIICHUS
MIEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE MPOTIECCOB OPOKECHUSI U TILIXAHUSD .

Tema 7. HacsencrBenHasi HHpopMalus U peaju3anus e€ B KIeTKe

Peakunn mMarpuuHoro cuHtesa. [IpMHIMI KOMIUJIEMEHTAPHOCTU B PEAKLIMAX
MaTpUYHOTO CHHTe3a. Peanu3zanus HacneacTBeHHOW mHGoOpManuu. ['eHeTnuecKkui
KOJ, €ro cBoucrBa. TpaHckpunuus — wmarpuunbii cunTe3 PHK. IlpmHnmne
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUNAPAILIETbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.

Tpancasuus u e€ sranbl. Yuactue TpancnopTHeix PHK B Ouocunrtese Genka.
VYcnoBust O6uocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubocoMm B
OouocuHTe3e Oemnka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalusi reHoma y
MIPOKApUOT U 3YKApUOT. Perynsnus akTUBHOCTM T€HOB y NpoOKapuoT. ['mmortesa
onepoHa (®. XKaxob, XK. Mano). Mozrexynsapuvie mexanusmvl IKCNPeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsauus oOMEHHbBIX
nporueccoB B kieTke. Kietounslii romeocras.

Bupycel — HekneTounbsie HOpMBI KU3HUA U 00HUraTtHeie mapasutbl. CTpoeHue
MPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuogazos.
Obpamuas mpauckpunyus, pesepma3sa, unmezpasa.

Bupychsbie 3a00eBanus yenoBeka, KuBOTHbIX, pacteHuit. CIIMJI, COVID-19,
COIMAJIbHbIE U MEAUIIMHCKHUE TPOOIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuwiux maccusos («bigdatar)
CMpPYKmMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
IIpoepammupyemvie pynkyuu 6enrxos. Cnocobvl 00cmagKu 1eKapcms.



JdemoHcTpanumn

[Toptpersr: H. K. Konsuos, /. Y. IBanoBckui.

Tabmuubr u cxemsl: «buocunTte3 Genkay, «l eHernyeckuii Koma», «Bupyco,
«bakTepuodarm.

IIpakTnueckas padora «Co31aHue MOJIEIIA BUPYCA.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounsii mukn, ero mnepuonasl u perymsiuus. Wutepdaza um muros.
Oco0OeHHOCTH TMpOIIecCCOB, MPOTEKAMKMX B UHTepdaze. IloaroroBka KIETKH K
nenenuto.  [IpecunrteTnyeckuii  (MMOCTMUTOTHUYECKWN),  CHUHTETUYECKHMH WU
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) IEPUOIbI UHTEP(DA3BIL.

Marpnunbii cunre3 JIHK — perumkanms. IIpunnunsr penmmkanun JIHK:
KOMIUIEMEHTAPHOCTD,  MOJIYKOHCEPBATHBHBIM  CHHTE3, AaHTUNAPAJUIEIBHOCTD.
Mexanusm pernukanun JJHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl u

TeromMepaza. XpPOMOCOMHBIM Ha0Op KIETKH — KapuoTUIll. JIUTJIOWAHBIA W
rarionHblii  HaOopel XxpoMocoM. ['omonornuynsie Xxpomocombl. [lonoBsie
XPOMOCOMBI.

Jenenue kietku — MuTo3. CTauu MUTO3a U MMPOUCXOSIINE B HUX MPOLECCHI.
Turbel Muto3a. Kapnoknse3 u nUTOKMHE3. bruonornyeckoe 3HayeHUEe MUTO3A.

Perynsuusg MUTOTHYECKOrO LUKIA KIETKU. [IporpamMmmupyemasi KieTO4YHas
rubesnb — anomnTo3.

Knerounoe smapo, XpoMocombl, (DyHKIIMOHANbHAs TE€HOMUKA. Mexanusmuol
npoaughepayuu, ouggpepenyuposku, cmaperus u eudenu kiemokx. «lLugposas
KlemKka» — Ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUsL KIeMKU.

JdeMoHcTpanuu

Tabmuubl u cxembl: «KU3HEHHBIM UK KIETKW», «Murtos», «CtpoeHue
xpomocom», «Pemnmukanusa JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MUTO3 B KJIETKax
KOpELIKA JIyKa).

JlaGopaTopnass  pabdora  «M3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MUKpPOTIpenapaTax.

JlaGopaTopnas pa6ora «Habmonenue MuTo3a B KJI€TKax KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpenaparax).

Tema 9. Ctpoenne u pyHKIIUM OPraHU3MOB

buonornyeckoe pa3zHooOpasue OpPTraHU3MOB. OnHOKIETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbIE OPTaHU3MBI.

Oco0OEHHOCTH CTPOEHUS U )KU3HEACATEILHOCTH OJTHOKIIETOUHBIX OPTaHU3MOB.
bakrepun, apxeu, OJHOKJIETOUHbIE TPUObI, OAHOKJIETOYHBbIE BOAOPOCIHU, APYTHUE
npoTUCThI. KoIOHHAIbHBIE OPraHU3MBI.



B3anmocBA3p YacTell MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl M
cucTeMbl opraoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pactenuid. TUIBI paCTUTENBHBIX TKaHEN: 00pa3oBaTeIbHAs, TOKPOBHAS,
IPOBOJIAIIASL, OCHOBHasi, MexaHudeckas. OCOOEHHOCTU CTpPOCHMs, (YyHKUUNA U
pPACIIOJIOKEHUSA TKAHEW B OpraHax paCTCHUN.

TKaHM KUBOTHBIX M YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEH: SIUTEIUAJIbHAS,
COEIMHUTENIbHAsA, MbllleuHas, HepBHasi. OCOOCHHOCTH CTpoeHHs, (YHKUUN U
PacIoNOKEHUSI TKAaHEN B OPraHaXx KUBOTHBIX U YEIOBEKA.

Opransl. BereratuBHble W TI'€HEpaTHWBHBIE OpraHbl pacTeHuil. OpraHbl U
CHUCTEMBI OPTAHOB )KMBOTHBIX U UesOBeKa. DYHKIIMU OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX KMBOTHBIX. HapykHblil 1 BHYTpeHHUH ckeneT. CTpOeHUE U TUIIbI
COECIMHEHHUS KOCTEMU.

JIBr>keHue  OpraHu3MoB.  JIBMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PEeCHHYHOE. J[BH)KEHHME MHOTOKJIETOUHBIX PaCTEHUIL:
TPONMU3MBl M HACTHM. JIBM)KEHHME MHOIOKJIETOYHBIX J>KMBOTHBIX M YEJIOBEKA:
MblIleyHas cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iutanue opranu3mos. [lornoiienne BOAbI, yTIEKUCIOr0 ra3a i MUHEPaJIbHbBIX
BellleCTB  pacTeHussMu.  [Ilutanme  KuBOTHBIX.  BHyTpumosoctHoe u
BHYTPHUKJIETOYHOE MNHIleBapeHue. I[InTtaHne MO3BOHOYHBIX >KMBOTHBIX. OTIENbI
NUIIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenesbl. llnmeBapurenbHas
CHCTEMa YEJIOBEKA.

Jpixanue opranu3MoB. J{pixanue pactenuid. [{pixanue sxuBoTHBIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KoxkHOe npixanue. [[pixarenbHasi NOBEPXHOCTD.
XKabepHoe u néroynoe npixanue. [IpixaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE ~ YCJIO)KHEHHE CTPOEHUS JIETKMX I103BOHOYHBIX JKUBOTHBIX.
JpIxarenbHass cUCTEMA YeENOBEKa. MeEXaHW3M BEHTWIALMU JIETKUX Yy NOTUL U
MJIEKOMUTAIOMUX. Perysiius apixanus. JlpixareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OpPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancropr BemecTs y JKHBOTHBIX. KpoBeHOCHas cucrtemMa u €€ Oprassl.
KpoBeHocHast cucremMa ITO3BOHOYHBIX JKMBOTHbIX M yenoBeka. Cepaue,
KPOBEHOCHBIE COCYZbl M KpoBb. Kpyru KpoBooOpaiieHus. DBOIIOIUOHHBIC
YCJIOXKHEHUSI CTPOCHUS] KPOBEHOCHOM CHUCTEMBI TTO3BOHOUYHBIX JKMBOTHBIX. PaboTa
cepana U e€ peryisus.

Brinenenne y opraun3MoB. Belnenenune y pacteHui. Beiaenenue y ;)kuBOTHBIX.
CokpatutenbHple Bakyosqu. Opranbel BblaeneHusd. OuibTpanus, ceKpenus u
oOpaTHOe BcachlBaHHE KaK MEXaHU3Mbl pabOThl OpraHoB BbijeneHUs. CBs3b
MOJIOCTH Te€Ja C KPOBEHOCHOW M BBIACIUTEIBHOM CHCTEMaMH. BblaeneHue y



MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. CtpoeHne m (yHKIMOHUPOBAHHE
Heppona. OOpazoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OaKTepHil M UCTHI MPOCTEHIIMX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencTBa NacCUBHOM U XUMUYECKOM 3alUThl. OUTOHITUIBI.

3almMra y MHOTOKJIETOYHBIX UBOTHBIX. IIOKpOBBI M WX HPOU3BOIHBIE.
3amuTa opranu3ma ot Oosnesned. iMmyHHas cucrtema yenoBeka. Kietounslii u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIN W TPUOOPETEHHBIM crieruduuecKuii
UMMYHHUTET. Teopusi KjIoHalIbHO-celeKTUBHOTO uMMmyHuTera (I1. Dpmux, ®. M.
bepuet, C. Tonerara). BocmaiutesbHble OTBETHI OPTaHU3MOB. PoJib BpOXKIAEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PaznpaxumocTts W perynsauus |y  OpraHu3MoB. Pasnpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoOB. Takcucel. Pa3npaxuMoCTh U pETyJIsLMs Y PACTCHHI.
PocroBble BelllecTBa U X 3HAUYECHUE.

HepBuas cucrema u pednexropHas peryisuus y >KXUBOTHbIX. HepsHas
cucTeMa U €€ OTIENbl. DBOJIOLHUOHHOE YCIOKHEHUE CTPOCHHSI HEPBHOW CUCTEMBI Y
KUBOTHBIX. OTHENbl TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pedrnexc u
pednekropHas ayra. besycioBHbIe U yCIOBHbBIE PEIIEKCHI.

['ymopanpHast peryisiuus U 3HAOKPUHHAs CHCTEMA JKUBOTHBIX M YEJOBEKA.
JKenes3pl 5JHIOKPUHHOM CUCTEMBI M UX TOPMOHBI. JlefcTBUE TOPMOHOB. B3auMOCBs3b
HEPBHOM M 3HJOKPUHHOM cucteM. [ unoranamo-runodusapHas cucTema.

JdeMoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuubl 1 cxembl: «OIHOKIETOYHBIE BOJAOPOCHN», «MHOTOKIETOUHbIE
Bogopocin», «bakrepum», «llpocreiimmey», «OpraHbl LBETKOBBIX PACTEHHI,
«CucTteMbl  OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenmit», «KopHeBble cucteMbl», «CTpoeHHE CTeOIs,
«CTpoeHue NHUCTOBOM IUIACTUHKW», «TKaHM KMBOTHBIX», «CKEJIET 4YeIOBEKA,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CHUCTEMAY, «Hepsnas CUCTEMAY, «Koxay, «MpleuHas CUCTEMA,
«BprgenutenbHas cucteMa», «HIOKPUHHAS cHUCTeMa», «CTpOEHHE MBIIIIbD,
«Ammynuter»,  «Kuimieunonosioctueie», «Cxema  TUATAaHUA  PACTECHUI,

«KpoBeHOCHbIE CHCTEMBI TIO3BOHOYHBIX IKHUBOTHBIX», «CTpOeHUE THUIPBD,
«Ctpoenue mnnaHapum», «BHyTpeHHee cTpoeHHe n0kAeBOro 4epBs», «HepBHas
cuctreMa peio», «HepBHas cucrema gsarymkm», «HepBHas — cucrema
npecMmbikatomuxcs»,  «HepBhHas  cucrema  nrtuny», «HepBHag — cucrema
MIIeKonuTaroux», «HepBHas cuctema yenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOINpENnapaThl OJHOKJIETOYHBIX
OpPraHu3MOB, MHKpOINpenaparbl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU



HACEKOMBIX, UTJIOKOKUX, KUBBIE HK3EMIUISIPhl KOMHATHBIX PAacTEeHUM, repOapuu
pacTeHUN pa3HbIX OTAEJIOB, BIJIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMU OECIO3BOHOYHBIX >KMBOTHBIX, CKEJET 4YeJIOBEKa,
o0opyI0BaHUE ISl IEMOHCTPAIIMU TOYBEHHOTO U BO3AYIITHOTO MUTAHUS PACTCHUM,
pacuieruieHus Kpaxmaiia U OeJIKOB Moj AecTBUEM (HepMEHTOB, 000pyI0BaHUE IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTHU JIETKUX, MEXaHU3Ma
JBIXaTEJIbHBIX JBUKEHUMN, MOJIEIU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KHBOTHBIX.

JlaGoparopHasi pabora «3ydyeHue TKaHEel paCTCHUI.

JlaGoparopHasi pabora «/3ydyeHue TKaHe sKUBOTHBIX).

JlaGopaTopHasi padora «3yueHne opraHoB IBETKOBOI'O PACTCHHUS.

Tema 10. PazmHoKeHue ¥ pa3BUTHE OPTraHU3MOB

®opmbl pa3sMHOXKEHHUSI OPraHU3MOB: Oecrosnoe (BKJIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUS: MOYKOBAHHME,  CIOPYJISLUA,
dbparmMeHTanus, KJIOHHPOBaHUE.

[TonoBoe pa3zmuoxkenue. IlonoBeie KIeTKH, Wau rametbl. Meiio3. Craauu
Mmeno3sa. [losenenne xpomocom B menose. Kpoccnnrosep. buosmorndecknii cMpIci
M€03a M IOJOBOro Impouecca. Meilo3 W €ro Mecto B KMU3HEHHOM IMKIIE
OpPraHU3MOB.

[IpenzaponpiieBoe pasButue. ['amerorenes y »uBoTHbIX. [10JI0BBIE KENE3BI.
OObpazoBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. Criepmarorenes u oorere3. CTpoeHue
MIOJIOBBIX KJIETOK.

OnogoTBOpeHHe U SMOPUOHAIIBHOE pa3BUTHE JKUBOTHBIX. (CrocoObl
OIUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [[apTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHONIOTHS — HAayKa
0 Pa3BUTHH OPTaHU3MOB. Mopgoeenez — 00Ha u3 2nagHvIX NPodIEM IMOPUOIOSUL.
Konyenyua mopgoecenoe u moodenu mopgozenesa. Craauu >MOpHOTreHE3a
KUBOTHBIX (Ha mpumepe Jrymku). JpoOnenue. Tumbl  apoOseHus.
Jlemepmunuposannoe u HeoepmuHuposanmoe Opobnenue. bracmyna, munsi
onacmyn. OCOOCHHOCTH NPOOJICHUS MIICKOMUTAIONIUX. 3apOJIBIINICBbIE JIMCTKU
(racTpyJisinys). 3akaaJKa OpraHOB M TKaHEW M3 3apOJbIIIEBBIX JUCTKOB. B3anMHoe
BIMSIHME 4YacTel pa3BUBAIOIIETOCS 3apojbliia (3MOpHOHANbHAS WHIYKIIHS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KakK Pe3ysbTaT HEpapXUUYECKHUX
B3aMMOJICUCTBUI TeHOB. BrnusHue Ha 3>MOpPUOHAIBHOE PA3BUTHE PA3JIUYHBIX
(aKkTOpOB OKpYKAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTamMOpuonanbubiii nepuoxa. I[Ipsmoe u
HempsiMoe pas3BuTue. PaszButue ¢ metamopdo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. DBHOJIOTMYECKOE 3HAYECHHE MPSMOr0 M HENPSIMOIO
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THUIBI pOCTa KUBOTHBIX. PaKTOPHI
peryJiliiy pocTa )KUBOTHBIX U uenoBeka. CTaauu mocTIMOPHOHAIBLHOTO Pa3BUTHS



y )KMBOTHBIX U 4enoBeka. [leprnoibl oHTOreHes3a yemnoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pasmuoxenune u passutue pacteHuil. ['amerodutr m crnopodur. Meiio3 B
KU3HEHHOM IIMKJIe pacTeHuil. O6pa3oBaHue CIOp B Ipoliecce Meiio3a. ['aMmerorenes
y pacteHuil. OnoJ0TBOPEHNE U PA3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOIHOE
OILIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTUE CEMEHHU.

MexaHu3MBbl PETYJISLMY OHTOIE€HE3a Y PACTEHUU U )KUBOTHBIX.

JdeMoHcTpanuu

[Toptpetsl: C. I'. HaBamun, X. [lIneman.

Tabmuupel U cxembl: «BereraTuBHOE pa3MHOXKeHUE», «Tuibl Oecnojaoro
pa3MHOXEHUs», «Pa3MHOXKEHHE XJIaMHIOMOHaAbD», «Pa3MHOXEHHE HBIIICHBD»,
«PazMHOXeHUE ruApb, «Meio3», «XpomocoMbl», «['amerorenes», «CtpoeHue
SAWLEKIETKH U crepMaro3onna», «OCHOBHBIE CTaguu OHTOreHes3ay, «lIpsmoe n
HENpsAMOE pa3BuTue», «Pa3BuTMe MaMCKOro xyka», «Pa3Buthe capaHuny,
«Pa3Butne narymkw», «JlBOMHOE OIUIOAOTBOPEHME Yy ILBETKOBBIX PACTEHHUI,
«CTpoeHne ceMsiH OAHOJIOJIBHBIX M JIBYJOJIBHBIX PAcTeHHI», « KU3HEHHBIA UK
MOPCKOH KamyCTbD», «JKU3HEHHBIN UK MXa», «KU3HEHHBIN LUKII IIAIIOPOTHUKAY,
«Kn3HEHHBIN IMKJII COCHBIY.

OO0opynoBaHMEe: CBETOBOM MHKPOCKOI, MHUKPOIIpENaparthbl SIMIEKIETOK U
CIIEpPMATO30U10B, MOJENb «LIMKII pa3sBUTHSA JIATYIIKID.

JlaGopaTopnas padora «3yueHne CTpOEHHUS MOJOBBIX KJIETOK HAa FOTOBBIX
MUKpOIIpEnapaTax».

IIpakTHyeckas padora «BbIsBIEHHE IPU3HAKOB CXOJCTBA 3apOABIILIEH
II03BOHOYHBIX JKHBOTHBIX).

JlabopatopHass paGora «CTpoeHHE OpPraHoB pPa3MHOXKEHUS BBICIIMX
pacTeHu.

Tema 11. I'eneTuka — Hayka O HACJIEJICTBEHHOCTH W HM3MEHYHMBOCTH
OpPraHu3MoOB

HcTopust cTaHOBIEHUS U pa3BUTHsI TEHETUKH Kak Hayku. PaboTel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0Te4eCTBEHHBIX YYEHBIX B Pa3BUTUU T'€HETHKH.
Pa6oter H. K. Konsiosa, H. U. BaBunosa, A. H. benozepckoro, I'. /. Kapneuenxo,
1O. A. ®unmunuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE T€HETUYECKUE MMOHATHS U CUMBOJIBL. [ 'OMOJIOTMYHBIE XPOMOCOMBI,
aJJIeIIbHbIE TEHBI, AJIbTEPHATUBHBIC IPU3HAKH, JTOMUHAHTHBIM M PELECCUBHBIN
IpU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAs TUHUS, TUOPU/IBI, TEHOTHUII, ()EHOTHII.
OCHOBHBIE ~ METOABl  TE€HETUKU:  THMOPHUIOJIOTMYECKUN,  LMTOJIOIMYECKUH,
MOJIEKYJIIPHO-T€HETUYECKUN.

JdeMoHcTpanuu



[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kosnsnos, H. H.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel 1 cxembl: «MeToIbl TeHETUKNY, «CXeMbl CKPEIMBAHUS .

JlaGopaTopnasi pabGora «J/[po3oduna Kak OOBEKT TIE€HETHYECKUX
HCCIICIOBAHUID.

Tema 12. 3aKOHOMEPHOCTH HACAEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH MeHaens — 3aKOH
eauHooOpasusi THOpUI0B MepBoro nokojenHus. [IpaBuino nomuaupoBanus. Bropoi
3aKOH MeHens — 3aKOH paclleluieHus Npu3HakoB. [luTonorndeckre OCHOBBI
MOHOTHOPUIHOTO CKpEIIMBaHUS. [ MOTE3a YUCTOTHI TaMET.

Ananuzupytoiee ckpempBanue. [[poMexyTOUHBIN XapaKTep HACJIeI0BaHUSI.
Pacuieryienre npru3HakoB MPU HEMOJTHOM JOMUHUPOBAHUH.

JurubpuaHoe ckpenmBanue. Tpetuit 3akoH MeHiens — 3aK0OH He3aBUCHUMOTO
HacJeI0BaHUs TpU3HAKOB. [{uTOMOrnYeckre OCHOBBI AUTUOPUIHOTO CKPEIITMBAHUS.

CueruienHoe HacneaoBanue npusHakoB. Pabotsl T. Moprana. CuemnieHHoe
HACJICIOBAHUE T[E€HOB, HAPYIIEHHUE CLEIUIEHHS MEXIy TeHaMH. XPOMOCOMHAas
TE€OpHUs HACIEICTBEHHOCTH.

['enetnka nosia. XpoMOCOMHBIN MEXaHU3M ONPEAEIEHUs MoJIa. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M Te€TEpPOraMeTHBIA IOJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue nmprus3HakoB, CHENJIEHHBIX C MTOJIOM.

['eHotun kak uenoctHas cucrema. [enoTponus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXECTBEHHbIM ajuieu3M. B3anMojelcTBUEe HEaICIbHBIX TI'€HOB.
Kommnnementapuocts. Onuctas. [Toamumepus.

['eHeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHHM, )KUBOTHBIX U YEJIOBEKA, a TAKKE
(GU3MOIOTUYECKUX  TPOIECCOB, TMOBEICHUS W  KOTHUTHBHBIX  (DYHKITWH.
['eHeTHMYecKkue MeXaHU3MBI CUMOMOT€HE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO35IUH — MHUKPOOHMOM». ['€HEeTHYeCKHE acleKThl KOHTPOJIS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

Tabnuiel u cxemsbl: «llepBbiit 1 BTOpo# 3aKoHbI MeHnaens», « Tpetuil 3akoH
Menpaens», «AHaIuU3Upylollee cKpenmBaHue», «HemomHoe TOMHUHUPOBAHUEY,
«CrerieHHOE HACJIeIOBaHWE TPU3HAKOB Y Jpo30duibl»y, «l'eHeThka Tmoay,
«Kapuotun uenoseka», «Kapuotun gposzodunsy, «Kapuotum nTuibD,
«MHOXECTBEHHBIN alJICIN3M», «B3auMo1ericTBHUE T'€HOBY.

O6opynoBanue: MoJelb JUIsl  JIGMOHCTPAIlMM 3aKOHOB  €IMHOOOpa3us
ruOpUIOB TIEPBOTO TOKOJICHUST M pacHICIUICHUS NPU3HAKOB, MOJEIb s
JIEMOHCTpAllMM 3aKOHA HE3aBUCHUMOTO HACJEIOBAHUSA NPU3HAKOB, MOJECIb IS



JEMOHCTPAllMM CLEIUICHHOTO HACJIENOBAHUSA NPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «Jlpozodumnay.

IIpakTuyeckas padora «M3yueHue pe3ynbTaTOB  MOHOTHOPUIHOTO
CKpEUIMBaHUA Y AP030(UIIBD».

IIpakTuueckass  paGora  «M3yueHue  pe3ysnbTaToOB  JUTHOPUTHOTO
CKPEIIUBAHUS Y IPO30(PHIIBD.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HOpMUpOBaHMHM (PEeHOTHUIIA.
M3MeHunBOCTh MpHU3HAKOB. KaueCcTBEHHbIE M KOJMYECTBEHHbIE NMPU3HAKU. Buapl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIIEACTBCHHAS.

MopudukanronHas W3MEHYMBOCTh. Ponb cpembl B (OpMHpPOBAHUU
MoaudukanMoHHOM M3MeH4YnBocTH. Hopma peakuuu mpusHaka. BapuanmoHHBIN
pan u BapuanmonHas kpuBas (B. HMoranncen). CpoiicTBa MOJIU(PUKAITMOHHOM
WU3MEHYUBOCTH.

['enHoTHNIMYECKass U3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Buapl reHOTUITMYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, My TaIllHOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 M TMOJIOBOWM MPOLECC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POJIh KOMOMHATUBHON M3MEHUMBOCTH B CO3/IaHUU
I€HEeTHYECKOr0 pa3HOoOOpas3us B Mpeiesiax OJJHOTO BUA.

MyTtanmoHHass W3MEHYMBOCTh. BHIbl MyTalnuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HHAYUUPOBAHHBIE MyTalMU. SnepHble WU
HuToIIa3MaTuyeckue Myrtauud. CoMaTUYeCcKUe U IOJOBble MyTauud. [IpuunHbI
BO3HUKHOBEHUs MyTanuil. MyTareHbl M HX BIHSHUE Ha OPTraHU3MBL.
3aKOHOMEpPHOCTH MYTALMOHHOI'O IIPOIECCA. 3aKOH TOMOJIOTUYECKUX PSIOB B
HacnencTBeHHo m3menuuBoctu (H.M. BaBuiioB). BHesinepHass U3MEHUHMBOCTh U
HACJIEICTBEHHOCT.

Onuecenemuxa U 9NUSEHOMUKA, pOJb dNUSeHemuyeckux @axkmopos 8
HAac1e008aHuU U U3MEHYUBOCMU (YeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMOB.

JdemoHcTpanumn

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

Tabmuubr w  cxembl: «Buapl wu3MeHumBOCTHY, «MoaudukarmoHHas
U3MEHYUBOCTDBY, «KomOunaTtrBHas U3MEHYUBOCTHY, «Mernosy,
«OmnoaotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buabl myTaruii».

ObopynoBaHue: *KUBbIE U TepOApHBIE SK3EMIUIIPhl KOMHATHBIX PACTCHHIA,
pucyHku (dpotorpadum) >KUBOTHBIX C PA3TUYHBIMHA BHIAMH H3MEHUYHUBOCTH.

JlaGopaTopHas padora «HccnemoBanne 3aKOHOMEPHOCTEHN
MOAU(PUKAIIMOHHON M3MEHUYMBOCTU. [locTpoeHue BapualMOHHOTO psiia U
BapUALMOHHON KPUBOWY.



IIpakTuyeckas padora «Myrtanun y apo3odunbsl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTuKa YesiOBeKa

Kapuotun yenoBeka. MexayHapoaHas nporpaMma MCCIEHOBaHUS Te€HOMaA
4yenoBeka.  MeToapl  M3y4Y€HHsT TEHETMKM  YEeJOBEKAa: IEHEATIOrMYECKH,
OJIM3HELIOBBIH, LIUTOI€HETUYECKUH, IIOIYJISIUOHHO-CTaTUCTUYECKUM,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAEIEHNE rE€HOTHUIA!
MTOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacieacTBeHHbIE 3a00JIeBaHUS YesIOBEeKa. [ eHHbIE U XPOMOCOMHBIC
Oone3HH 4YenoBeKa. boyie3HW C HacleICTBEHHOM MPeapacloiokKEHHOCTBIO.
3HaYeHUEe MEAUIMHCKON T€HETUKHU B MPEAOTBPAIICHUN U JICUEHUH T€HETUYECKHUX
3a00seBaHU YenoBeKa. MeauKo-TeHeTHUeCKoe KOHCYJIbThpoBaHue. CTBOJIOBBIC
KJIeTKH. [[OHSATHE «TE€HETUYECKOro rpy3a». DTUYECKHE ACIEKThl UCCIICIOBAaHUN B
00J1acTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEJIOBEKA K
bU3MYeCKOMY U XUMHYECKOMY 3arpsi3HCHUIO OKpYKaromiel cpensl. [ eHeTnaeckas
MPEIPACIIOIOKEHHOCTD YEIIOBEKA K MTATOJIOTHSAM.

JdeMoHcTpanuu

Tabmuubl u cxembl: «Kapuotun venoBeka», «MeTollbl U3yUEHUS] TE€HETUKHU
4yenoBekay, «[ eHeTnueckue 3a00JIeBaHMs YSTIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U AaHAIU3 POAOCIOBHOMN.

Tema 15. Cesntekuusi OpraHu3MoB

JlomecTukanus u cenekuusi. 3apoKJICHHUE CEEKIUU U JOMECTUKALUN. Y YEHUE
H. . BaBunoBa o lleHTpax NPOUCXOXJIECHHS U MHOTroo0Opasusi KyJbTYPHBIX
pacteHuil. Posb ceseKiuu B CO3/1JaHuy COPTOB PACTEHUI U ITOPOJ ) KUBOTHBIX. COpT,
opo/Jia, mTaMM. 3aKOH FOMOJIOTUYECKUX PSAOB B HACIEACTBEHHOM U3MEHYMBOCTHU
H. W. BaBumnosa, ero 3HaueHue Jjis CeIEKIIMOHHON paOOTHI.

Metoasl cenekIMoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
VIH/IUBU1Y AJIbHBIN. DTanel KOMOMHAIIMOHHON CCJICKIIUU. HUcnbiTanue
MPOU3BOAMTENICH MO TOTOMCTBY. OTOOp MO TEHOTHUIy C IOMOIIBIO OICHKU
(deHoTHIa TOTOMCTBA U OTOOP 0 TeHOTHUITy C momotkio aHaimu3a JHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ]  CEJEKIMOHHOM  paboThl.
PannanmoHHbI 1 XUMHYECKA MyTareHe3 Kak HCTOYHUK MYTallui y KyJIbTYPHBIX
dbopm opranm3moB. lcmonb30BaHME TEHOMHOTO PEIAKTUPOBAHHS W METOJIOB
pexomOuHaHTHBIX JIHK 17151 momydenust icX0AHOTO MaTepurana Jjisi CeJICKIINH.

[Tonyuenue MOJINTIIONUIOB. BryTpuBunoBas ruOpuan3aIus.
bnu3kopoAcTBEHHOE — CKpelMBaHue, Wik UHOpuAMHr.  HeponctBeHHoe
CKpeluBaHue, win aytopuauHr. ['ereposuc u ero npuuuHbl. Hcnonab3oBaHue
rereposuca B ceneknuu. OtnanéHnas rubpuausamms. [Ipeomonenune Oecrionus



MEXBUIOBBIX THOPUIOB. JOCTHKEHUS CEJICKIIUNA PACTEHUHN U )KUBOTHBIX. « 3e1éHas
DEBONIOYU).

CoxpaHeHue U U3yYeHUE T€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUM U X
JTUKUX pOAMYEH NIl CO3/IaHUS HOBBIX COPTOB M THOPUAOB CEIbCKOXO3SHCTBEHHBIX
KYJIbTYyp. M3yuenue, coxpawenue u YnpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMEEHHbIX U NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yedax YVIAVYUleHUs
CYuecmeyiomux U co30aHusi HOBblIX NOPOO, JUHUU U KPOCCO8, 8 MOM Hucie ¢
NPUMEHEHUEM COBPEMEHHBIX MeMO008 HAYYHBIX UCCIe008aHUL, NepedosblX uoel u
NepCneKmuBHbIX MexXHOI02UM.

JdeMoHcTpanuu

[Toptpersr: H. M. Basumos, M. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpsauenko, b. JI. Actaypos, H. bopnoyr, /I. K. benses.

Tabnuubl U cxembl: «LleHTpbI TPOUCXOXKIEHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKHX PSAAOB B HACIECICTBEHHONM W3MEHYMBOCTIY,
«Metonpl cenexmmy, «OtnanéuHas rudpuausanus», «MyTtareHesy.

JlabopatopHasi paGora «J3ydueHne copToB KyJbTypHBIX PACTEHUN U MOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHrne METOA0B CEJICKIIMU PACTCHUI.

IIpakTuyeckasi padora «IIpuBuBKa pacTeHUD.

Ikckypcusi «OCHOBHbIE METONBl U JIOCTHIXKEHHSI CEJIEKIMUM PAaCTeHUl u
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIMIO, IJIEMEHHY O bepmy,
COPTOMCHBITATENBHBI y4acTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpaTOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAs OMOJIOTUS

OOBEKTHI, HMCTHOJB3yEeMble B OMOTEXHOJIOTHH, — KJIETOYHBIE U TKAHEBBIC
KYJbTYPBHI, MUKPOOPTaHU3MBI, 170'¢ XapaKkTepUCTHUKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHue, TMOIYyYEHUE KHUCIOMOJIOYHBIX IPOJYKTOB,
BUHOJenue. Mukpoouosornueckuii cunre3. OOBEKTbl MHUKPOOMOJIOTHUYECKHUX
texHosoruid. [Ipon3BoaCcTBO O€nka, aMUHOKHUCIIOT ¥ BUTAMUHOB.

Co3nanue TEeXHOJIOTMH M MHCTPYMEHTOB 1IE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IIEJIbIO MOJYyYEHUsI OPTraHU3MOB U UX KOMIIOHEHTOB,
coJiepKalluX He BCTpEUaroIrecs: B IPUPOie OMOCUHTETUUECKUE Ty TH.

Kinerounasa unxkeHepusa. MeTonpl KyJlbTypbl KIETOK W TKaHEW PACTEHUN U
®UBOTHBIX. KpuoGanku. Comarnyeckas THOpuUAM3AUS W  COMATUYCCKUN
smOpuorene3. Mcmonb30BaHue TrarjiouoB B CENEKUUU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumei. HMcnonvsosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJIOTBOPEHHUE. PeKOHCTpyKIus
AWIEKIICTOK U KJIOHUPOBAHHUE JKUBOTHBIX. METOA TpaHCIUIAHTALMU SIAEP KIETOK.



Texnonoz2uu 0300posieHus, KyIbmusupo8aHus U MUKPOKIOHATLHO20 PAZMHOICEHUS.
CeNbCKOXO3AUCMBEHHbIX KYAbMYp.

XpoMOCOMHass W Te€HHasg HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha |
KoHCTpyupoBanue pekoMOuHaHTHBIX [IHK. Cozdanue mpanczennvix opeanusmos.
JIOCTHKEHHUSI ¥ IEPCIIEKTUBBI XPOMOCOMHOM Y TEHHOW MHKEHEPUH. DKOJIOTUYECKUE
U 3TUYECKUE MPOOJIEeMbl TeHHON MH)KEHEPHH.

Meaunmnckue Oouotexnonoruu. [locrrenomuas uudposas menunumna. [TL[P-
JUArHOCTHKAa. MeTaOOJOMHBIM aHajau3, TEHOLIEHTPUYECKUM aHaau3 IpoTeoMa
4eJIOBEKa Ui OLIEHKH COCTOSIHMSI €ro 340poBbs. MCIOnb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss g pa3pabOTKU
(GyHIaMEHTaJIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/aHWs KOMILUIEKCHBIX
TKaHEel COYeTaHHMEM TEXHOJIOTUH TPEXMEPHOro OHONMpHUHTHUHTA M ckaddoiauHra
JUISL pELIEHUS 3a/1a4 EPCOHATM3UPOBAHHON MEIULIVHBI.

Co3naHne BEKTOPHBIX BaKIMH C LENb0 00ecredeHus: KOMOMHHPOBAHHOW
3anThl OT Bo3Oynuteneit OPBU, ycraHoBiieHHME MOJIEKYJISIPHBIX MEXaHHU3MOB
¢ynkmonupoBanus PHK-comepxammx BUpYyCOB, BBI3BIBAIOIIUX OCO00 OMacHbIE
3a00JIeBaHUs YEJIOBEKA U JKUBOTHBIX.

JdeMoHcTpanuu

Tabnunp! u cxemsl: «lcnoap30BaHME MUKPOOPTraHU3MOB B NPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KieTouHas nHxeHepus», «I eHHass HH)KEHEepUs».

JlabopaTtopHuasi padora «l3yueHne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTHyeckas padora «llomydeHre MOITOYHOKUCIBIX IPOLYKTOBY.

JIKCKypcHsi «bHOTEXHONOrMs — BaKHEWINAs MPOU3BOAUTEIBHAS CuUia
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE ITPOU3BOJICTBO)».

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHUS
0o0y4JalIMMHUC TPOrpaMM CpeaHero oobmero oOpa3oBaHUs: JIMYHOCTHBIE,
MeTaIpeIMETHbIE U TIPEIMETHBIE.

B cTpykType AMYHOCTHBIX Pe3yJbTaTOB OCBOEHUSI MPOrPaMMBbI 1O OUOJIOTUU
BBIJICJICHBI CIICAYIOIINE COCTABJISIONINE: OCO3HAHHME O0YYarONUMUCS POCCUUCKON
IPAXKJAHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH
U CaMOOIIPENENCHHUIO, Haauuyue Mmomusayuu K OOyYEeHHIO  OHMOJIOTHH,
yeneHanpasienHHoe paszeumue BHYTPEHHHUX YOEXKIEHUW JMYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPATULUNA Pa3BUTHS OHOJOTHYECKOTO
3HAHUSA, 20MOBHOCMb U CNOCOOHOCMb 00YUaAIOUXCS PYKOBOACTBOBATHCSA B CBOEH



JESATENPHOCTH I[IEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMHM, NPUCYIIMMH CHUCTEME
OuooOrHUecKoro 00pa3oBaHus, HaIUYUe NPABOCO3HAHUS SKOJIOTHIYECKON KYJIbTYPHI,
CNOCOOHOCMU CMABUMb UEIN U CTPOUTH JKU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pe3yIbTaThl OCBOCHUS MPOrPAMMBbI IO OMOJIOTUU AOCTUTAIOTCS B
€AMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
TPAAUIUOHHBIMA POCCUIUCKUMU COLIMOKYJIbTYPHBIMU, HICTOPUUECKUMHU U TyXOBHO-
HPaBCTBCHHBIMU IIEHHOCTSIMH, TPUHATHIMUA B OOIIECTBE MpaBWJIAMU W HOPMaMU
NOBEJACHUSI U CIOCOOCTBYIOT IMpOILIECCAaM CaMOMNO3HAHUSl, CaMOBOCIUTAHUS U
CaMOpa3BUTHUsA, PA3BUTUS BHYTPEHHEH IMO3UMLUMHA JIMYHOCTH, NATPUOTH3MA U
YBAKEHHS K 3aKOHY W IMPABOIOPSAIKY, YEJTOBEKY TpyJa U CTaplIeMy HOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACIECIUI0 |
TPaJULUsAM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickont dexpepauuu, mpupoae u
OKPY>KaroLIEH cpele.

JIn4HOCTHBIE pE3yJbTaThl OCBOEHHS YyueOHoro mpeamera «buonorus»
JOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYArOIINXCsI PYKOBOJACTBOBATHCS
chOpMUPOBAHHONW BHYTPEHHEW TMO3HMIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIWM, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO O0O0IleCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMBITA JEATEIBHOCTH B IMPOLECCE PEANN3alUi OCHOBHBIX HANPABICHUN
BOCIIUTATENBHOU ESITENLHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYAIOIIEroCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, yBaKEHUE 3aKOHA
Y MIPAaBONOPSIIKA;

TOTOBHOCTH K COBMECTHOU TBOPUYECKOM IEATEITLHOCTH MPHU CO3TaHUH YISOHBIX
IPOEKTOB, pEIIEHHMH Yy4YeOHbIX W MO3HABaTEJIbHBIX 3aJa4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIICHUIO K
SIBJIEHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YYHUTHIBATh B CBOUX JICUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEXKACHUSIMU, KyJIbTYPHBIMHU LIEHHOCTSAMHU U
COLMAJIbHBIM IOJIOKEHUEM;

FOTOBHOCTb K COTPYAHHUYECTBY B IIPOLECCE COBMECTHOTO BBIITOJHECHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCJIEAOBATEIBLCKUX 3a7a4, YBaXXHUTEIBHOTO
OTHOILIEHUSI K MHEHHIO OIMOHEHTOB MpHU OOCYXKIECHUU CIOPHBIX BOIPOCOB
OMOJOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:



c(hOpMUPOBAHHOCTH POCCUNUCKON TPAKIAHCKON UICHTUYHOCTH, TATPUOTHU3MA,
YBAJKEHMS K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTH niepen Poaunou, ropaoctu
3a CBOM KpaH, CBOXO PonuHy, CBOM S3BIK M KYJBTYpPYy, NPOLUIOE M HACTOSILIEE
MHOTIOHAllMOHaJIbHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILLICHHUE K MPUPOJAHOMY HACIEAUIO U MaMSATHUKAM ITPUPOJIBI,
NOCTHXKeHNsM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCHUHCKHUX YYEHBIX B CTAaHOBJIEHUE W
pa3BUTHE OWOJOTWMH, MOHUMAHUS 3HAYCHHs OMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyKeHUI0 M 3ammurte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAh0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAllMI0 U TPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPUHATUS LIEHHOCTEH CEMEWHOM JKU3HHU B COOTBETCTBHHM C
TpaguuusamMu HaporoB Poccun;

4) 3cTeTH4eCKOT0 BOCIIUTAHMA:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOrO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOILICHUN;

MNOHMMAHHUE YMOIIMOHAIBHOTO BO3/ICMCTBHUS )KMBOM IPUPOJIBI U €€ [IEHHOCTH;

TOTOBHOCTb K CaMOBBIPQXEHUIO B Pa3HbIX BUAAX HMCKYCCTBA, CTPEMIIEHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTMYHOCTH;

5) ¢usnuyeckoro BocnuTaAHUA, GOPMHPOBAHMS KYJbTYPbI 3[I0POBbS U
IMOLMOHAJIBLHOIO 0JIaronmoJy4ms:

MOHMMAaHUE U peanu3aliysi 310pOBOro 1 6€30MacHOro o0pa3a *KU3HU (310pOBOE
NUTaHKUE, COOJIIO/IEHNE TUTHEHNYECKUX MPAaBUI U HOPM, cOaTaHCUPOBAHHBIN PEXKUM
3aHATAA W OTAbIXa, peryjsipHas (Qu3uyeckass aKTUBHOCTb), OEpEexKHOro,
OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOUIEHHUSI K COOCTBEHHOMY (PU3UYECKOMY U
IICUXUYECKOMY 310POBBIO;

NOHMMAHUE LEHHOCTH MPAaBWI HHJIWBHAYaIbHOTO M  KOJUIEKTHBHOI'O
0€301acHOr0 MOBEJCHUS B CUTYAIUSIX, YyTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHUE TOCIEJCTBUNA W HEMPUATUS BPEAHBIX MPUBBIUEK (yMOTpeOIeHUs
aJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPYZYy, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPY10I00uE;



FOTOBHOCTb K AKTUBHOM JEATEIBHOCTA TEXHOJOTHUYECKOW M COLUUAIBHOMN
HAIPaBJICHHOCTH, CITIOCOOHOCTh MHUITMUPOBATH, IIAHUPOBATH M CAMOCTOSITEIHHO
BBITIOJIHATH TaKylO J€ATEIbHOCTD;

MHTEpEC K pa3iMuHbIM cdepam npodhecCuOHATbHOU JeATEeIbHOCTH, YMEHUE
COBEpILIaTh OCO3HAHHBIA BBIOOP Oynymied mpodeccun U peasnu30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TIJIAHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHNN BCEH KU3HM;

7) 3K0JI0THYECKOr0 BOCIIMTAHUS:

HKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UICTOUYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBINICHUE YPOBHS OSKOJOTUYECKOW KyJNbTYpPhl: NPUOOpPETEHUE OIbITa
IJJAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX ITOCIHEACTBUMA IS
OKPYKaroUIEH CPEbI;

OCO3HaHUE TI00aTBLHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM U TMyTed uxX
pelieHus;

CIOCOOHOCTH UCITOJIH30BATh MPUOOpETaeMbIe IPU U3YyUEHUN OUOIOTHHN 3HAHUS
U yMEHUS TpU pEHIeHUH TpoOsieM, CBS3aHHBIX C  palMOHAIbHBIM
IPUPOAOIOIb30BaHUEM  (COONIOZEHME  TpaBWUJ  NOBEACHUS B MPUPOJE,
HaIlpaBJICHHBIX HAa COXPAHEHHUE pAaBHOBECHUS B HKOCHCTEMAX, OXpaHy BHJIOB,
IKOCUCTEM, Orochepsr);

AKTUBHOE HEMPUSITHE TEUCTBUN, IPUHOCIIIMX BPE OKPYKAIOIIEH TPUPOTHOU
cpene, yMeHHE MPOTHO3UPOBATH HEOIArONPUSITHBIE YKOJIOTMUYECKUE TOCIEACTBUSA
NPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIMYue Pa3BUTOrO 3KOJIOTHYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYpHI,
OmbITa NEATEeIbHOCTH AKOJIOTHYECKOHN HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMM B IIO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIBHOU
MIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUYECKOMN JIESITENBHOCTH YKOJIOTHYECKON
HaIpPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'O NTO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW U OOIIECTBEHHOM NMPAKTHKH, OCHOBAHHOI'O Ha JIUAJIOTE
KYJIbTYpP, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MHPE;

COBEpUICHCTBOBAHUE SI3IKOBOM M YWTATENIbCKOM KYyJIbTYpbl KaK CpElICTBa
B3aMMO/ICHCTBUSI MEXK]Ty JIFOJIbMU U MIO3HAHUS MUPA;

NOHUMaHUE Cheuu(puKku OHOJOTMM KaK HayKd, OCO3HaHUsS €€ poiud B
(GbOopMHpPOBAHUM PALMOHATIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3/IaHUU IIEJOCTHOTO
IpeACTaBlIeHUs] 00 OKpYXalollleM MHUpPE KaK O €JUHCTBE MPUPOJIbI, YEIOBEKa U



oOmiecTBa, B TO3HAHWUU MPHUPOAHBIX 3aKOHOMEPHOCTEM M pEIIEHUH MpodseM
COXpPaHEHHUS MPUPOJTHOTO PAaBHOBECHS;

yOeXKAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JAJIi COBPEMEHHOW IMBHIIM3ALINU:
oOecrieuyeHHsi HOBOTO YPOBHS Pa3BUTHUS MEAMULUHBI, CO3/IaHUE MEPCHEKTHBHBIX
OMOTEXHOJOrWH, CHOCOOHBIX pelaTb pecypcHble NpoOJIeMbl  Pa3BUTHA
YeJIOBEUYECTBAa, MOUCKA MyTel BBIXOJA U3 II100ANbHBIX IKOJIOTMUECKUX MPOOIeM U
oOecrieueHHuss  Mmepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBLHOMY
UCTIONb30BAaHUIO TPHUPOJHBIX PECYPCOB W (POPMHUPOBAHUIO HOBBIX CTAHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHMHM OMOJOTMYECKMX 3HAHMM B LEJIX
MOBBIIICHUSI OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKIMOHAJIBHOM I'PaMOTHOCTH O0O0ydYarommxcs, GopMupyemoi
py U3y4eHUH OHOJIOTUH;

NOHUMaHHE CYIIHOCTH METOJOB IO3HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TMOJy4yaeMmble 3HaHHsS MJi1 aHalu3a Hu
OOBSICHEHUS ABJICHUN OKPY’KAIOLIETO MUpa U MPOUCXOIANINX B HEM M3MEHEHHIA,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4HbIX (AKTOB U
UMEIOIINXCS JaHHBIX C LEJbIO MMOJIyUYeHHs JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEIbHO HCIOJIb30BATh OMOJOTHMYECKUE 3HAHUS IS
peleHust Ipo6JieM B PeabHBIX )KU3HEHHBIX CUTYAlIHX;

OCO3HAHHE IIEHHOCTH HAy4YHOU JesTeNIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
HPOEKTHYIO U HCCIEI0BATEIbCKYIO JACSITeIbHOCTh HHANBHUIYaIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTH K  HENpEphIBHOMY  OOpa3oOBaHUIO U
caM000pa30BaHUIO, K aKTHMBHOMY IIOJIyY€HUIO HOBBIX 3HAaHHMH 1O OHOJIOTUU B
COOTBETCTBUH C KU3HEHHBIMH NMOTPEOHOCTSAMHU.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yabTaThl OCBOCHMS y4eOHOro mpenmeTa «buomorusy
BKJIIOYAIOT: 3HAYUMbIe JIsI  (OPMHUPOBAHHUS MHUPOBO33PECHHUS OOyYarOIIUXCS
MEXIMCIUIUTMHAPHBIE (MEXIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKaroIIne
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHUpa H CHCIU(PUKY METOIOB TO3HAHUSA,
WCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUS, SIBJICHHUE, MPOIIECC,
cucTeMa, Hay4Hbl (pakT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
ucclieIoBaHNEe, HAOII0IeHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE); YHUBEPCAJIbHbBIC
y4ueOHble JelcTBUS (MO3HABaTeIbHBIE, KOMMYHHKATHBHBIC, PETYJSTUBHEIC),
oOecneunBaromue GopmMupoBaHue (PyHKIHOHAIBHON IPaMOTHOCTU U COLUAIBHON
KOMITETCHIIUM ~ OOYYarOIMIMXCS; CIOCOOHOCTh  OOYYalOIIUXCS — HCIOJIh30BaTh
OCBOCHHBIC MEKIMCIUTIMHAPHBIC, MUPOBO33PCHUCCKIE 3HAHNS U YHUBEPCAIbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEILHON U COIIMATIBLHOMN TPAKTHUKE.



B pesynbraTe nzydenus OM0OJI0THN HA YPOBHE CPETHET0 00IIeTro 00pa3oBaHus
y oOyuwaromerocs OyayT cdhOpMHpPOBAaHBI TIO3HABATENLHBIE YHUBEPCAIbHBIC
ydeOHbIe JICHCTBUSA, KOMMYHHKATHBHBIC YHUBEpCAJIbHBIC Y4YeOHbBIE JICHCTBHS,
PETYISITUBHBIC YHUBEPCAIbHBIE YUCOHbIE IEHCTBHUS, COBMECTHAS ACSITEILHOCTb.

MeTtanpeaMeTHbIE pe3yibTaThl OCBOCHHS IMPOTPAMMBI CPETHETO OOIIero
00pa3oBaHMs TOKHBI OTPAKATh:

OgianeHue YHHUBEPCAJbHBIMHA Y4eOHBIMHU MO3HABATEJIbHBIMHU
JNEeHCTBUSIMM:

1) 0a30Bble JIOrHYeCKHUE TeHCTBHSA:

CaMOCTOSITENILHO  (OpMyJIMpOBaTH W aKTyallU3UpPOBaTh  MIpoOiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHWM 3HAHUH TPHEMBI JIOTUYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CpaBHEHMS, Ki1acCU(UKAIIUKA, O00OIICHUS ), PACKPBIBATh CMBICI
OMOJIOTHYECKUX MOHATHH (BBIIEATh WX XapaKTepHbIC MPU3HAKH, YCTaHABIUBATH
CBSI3M C JPYTHMH TTOHITHIIMH );

ONpEACNATh IETU JACATCIBHOCTH, 3ajJaBas TapaMeTpbl W KPHUTEPUH UX
JOCTHKEHHS, COOTHOCHTD PE3YJIbTATHI JEATSIILHOCTH C TTOCTABIICHHBIMH TEIISIMH;

UCTIOJIb30BaTh OMOIOTHYECKHUE TIOHITUS JUI OOBICHEHHUs (DaKTOB U SIBJICHHIA
JKUBOW TIPUPOJIBIL;

CTPOUTH JIOTHUECKHE pACCYXKIACHHS (MHIYKTHUBHBIC, JSAYKTHBHBIE, IIO
aHAJIOTHHN), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B paccMaTpUBaEMBIX
SIBIICHUSX, (DOPMYITHPOBATH BHIBOBI U 3aKIIOUCHUS;

MPUMEHSATh CXEMHO-MOJICIIbHBIE CPEICTBA JUIS TIPECTABICHUS CYIIICCTBEHHBIX
CBsS3€ W OTHOIIEHWH B M3y4aeMbIX OHOJIOTMUECKUX OOBEKTax, a TaKke
IIPOTUBOPEYHMI PA3HOTO pPOJA, BBISIBICHHBIX B Pa3IUYHBIX HH(POPMAIIMOHHBIX
UCTOYHUKAX;

paspabarbiBaTh IUTaH pEIICHHS MPOOJEeMbI C YU4ETOM aHalM3a MMEIOIIHUXCS
MaTepuaIbHBIX U HEMaTepHUAIbHBIX PECYpPCOB;

BHOCHTH KOPPEKTHBBI B JACSATCILHOCTD, OIICHUBATh COOTBETCTBHE PE3yJILTAaTOB
IeJISIM, OIICHUBATh PUCKHU TIOCIICACTBHIA JCATCIILHOCTH,

KOOPJAMHHUPOBATH U BHITIOIHATH PaOOTY B YCIOBHUSIX PEATbHOTO, BUPTYaIHLHOTO
¥ KOMOWHHUPOBAHHOTO B3aUMOICHCTBHSI,

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJICTh HABBIKAMH YUEOHO-UCCIIE0BATEIbCKON M TPOCKTHOM IESITEIIbHOCTH,
HaBbIKAMHU  paspelieHuss mpoOjeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, MPUMEHEHHUIO
Pa3IUYHBIX METOJIOB TIO3HAHMS,



UCIIONIb30BaTh pPa3jMyYHble BHUIBl JEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa3OBaHUIO M TPUMEHEHUI0 B Y4YeOHBIX
CUTYaLUsX, B TOM YUCJIE MPHU CO3JaHUM YUEOHBIX U COLMATbHBIX IPOEKTOB;

(dopmMHupoBaTh HAYYHBIN TUI MBIIUICHHS, BIaJIeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHSITUSMHU M METOJIaMH;

CTaBUTh U (opMmynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHUIX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ pelIeHus, HaXOIUTh apryMEHTHI JJIs T0Ka3aTeIbCTBa CBOUX
YTBEPKJICHH, 3a71aBaTh TapaMETPhl U KPUTEPUHN PELICHUS;

aHAIM3UPOBAaTh TMOJYYEHHBbIE B XOJE€ PpELICHUS 3aJauyd pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
yCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIIN OMBIT;

OCYIIECTBIISATh LIE€JICHANPABICHHBI MOMCK MEPEeHOca CPEACTB M CIOCOOOB
NeNUCTBUS B MPOGECCHOHATBHYIO CPEIY;

yMETh MEPEHOCUTh 3HAHWA B IMO3HABATEIbHYIO U MPAKTHYECKYIO OO0JIACTH
KHU3HENIeATEIIbHOCTH;

yMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTei;

BBIIBUTAaTh HOBBIE HJIEW, MpeJiaraTh OPUTHHAIbHBIE TMOIXOAbl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE abTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nnopmanuei:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpPMALUU (TeKcTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJSIPHOW JHTEparype, OWOJIIOTHYECKUX CIIOBApsAX W
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax JaHHbIX, B HTepHeTe), aHamM3upoBaTh
UHGOPMAIIMIO PA3IMYHBIX BUJOB U (POPM IMpeICTaBICHHS, KpUTHUECKU OLIEHUBATH
e€ J0OCTOBEPHOCTh M HENPOTUBOPEUNBOCTH;

(dbopMyaHpoBaTh 3aPOCHl U MPUMEHSITH PA3TUYHBIE METOMABI MPH MOUCKE U
otbope Ouosiorrmueckoil nHpoOpMaIuy, HEOOXOIUMOM JJIsi BBIMIOJHEHUST YUeOHBIX
3ajady;

npuoOpeTaTh OMBIT HUCHOJB30BaHUS HH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUi1, COBEPLICHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJB30BAHUS PA3IMYHBIX
HIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMAJbHYIO  (OpMYy  TIpeaCTaBICHUS
ouonoruueckoi nadopmammu (Cxemsl, rpapuKu, TuarpaMMbl, TAOIUIIbI, PUCYHKH U
Jpyroe);

UCTOJIb30BaTh HAyYHBIM SA3BIK B KayecTBe CpeacTBa Ipu paboTe ¢
Ouonornueckoil MHpOpManMel: NPUMEHSATh XUMHUYECKHe, (U3NYEeCKHe U
MaTeMaTHUYeCKUe 3HAaKH U CUMBOJIBI, (hopmyJbl, abOpeBHATypy, HOMEHKIATYpY,



WCIIOJIb30BaTh U MPEoOpa3oBBIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEJCTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  PAClO3HABaHWS W 3aUTHl  WHOOpMAaIuH,
HH(pOpMAITMOHHON 0€30MaCHOCTH JTMYHOCTH.

OgyaieHHe YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

1) oO61enme:

OCYIIECTBIISATh KOMMYHHUKAITMHU BO BCeX chepax )KM3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIM JIUCKYCCHM IO CYUIECTBY OOCYXKJaeMOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CY>KJIEHUS OTHOCHUTEIIbHO BBIMIOJHEHUS TMpeiaraeMoun
3a/1aud, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCThH MO3MUIMHN JIPYTUX YYAaCTHUKOB
JMajora Wik JUCKYCCUN);

pacmo3HaBaTh HEBEpOATbHBIE CPEACTBA OOIICHMS, TOHWMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHSI KOH(MIMKTHBIX CHUTYallUi,
YMETh CMSAT4aTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJCUCTBHS, MTOHUMATh
HaMEpEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOM popme popMyIrpoBaTh CBOM BO3PAKECHHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHSI C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYJIHHON
paboThI MpH PEIICHUH OUOJIOTHYECKOU MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (POPM B3aMMOJECHCTBUS MPU PEIICHUH YUeOHOM 3a/1auu;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JCHCTBUH € y4ETOM OOMIMX
WHTEPECOB M BO3MOYKHOCTEH KaKOTO WieHA KOJUICKTUBA;

NPUHUMATh TEIM  COBMECTHOW  JEATEIbHOCTH, OpPTraHW30BHIBATH U
KOOPJAWHUPOBATH JIEUCTBUS IO €€ NOCTMIKEHUIO: COCTABIIATh IUIAH JCUCTBUU,
pacnpeieniaTh pojaud € Y4€TOM MHEHUH YYacTHUKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOH paboThI;

OIICHMBATh KaY€CTBO CBOETO BKJIA/Ia M KAXKJOTO YYACTHUKA KOMAHIbI B OOIITHH
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TPOEKTHI, OLIEHHBATh HJIEU C TMO3ULHUU HOBU3HBI,
OpUTHUHAIBHOCTH, MTPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh TMO3UTHUBHOE CTPATETUYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYAIsX, IPOSIBISATH TBOPUYECTBO U BOOOPAKEHHE, OBITHh HHUITHATUBHBIM.

OgyaieHHe YHUBEPCAJIbHBIMH PeryJISTHBHBIMHU A1eHCTBUSMMU:

1) camoopranu3amnus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJI BBIABJICHHUS NOpoOOJIeM U HX
pEIIeHUS B )KU3HEHHBIX U YYEOHBIX CUTYAIUsX;



BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEBbIE W CMBICIOBBIC
YCTaHOBKHM B CBOMX JCHCTBMAX M IOCTYINKAax IO OTHOLICHHUIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIBHO OCYILECTBIIATh ITO3HABATEIIBHYIO ACSATENBHOCTD, BBISBISATH
po0JIeMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a7jaul B 00pa30BaATEIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTyaLUsAX;

CaMOCTOSITENIbHO COCTABIISTH IIJIaH PELICHUS MPOOIEMBI C YIETOM UMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEN U IIPENIIOUTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsATh paMKH y4eOHOTro MpeAMETa Ha OCHOBE JINYHBIX NPEATNIOYTEHUN;

JieN1aTh OCO3HAHHBIN BHIOOD, apTYMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTh 3
peleHue;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBAaTh (POPMUPOBAHUIO M IPOSBICHUIO IMIMPOKOM SPYIULUU B
pa3HBIX O0JIacTAX 3HAHMM, TOCTOSIHHO TOBBIINIATH CBOM 00pa30BaTENbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B JCSATEIBHOCTb,
OLICHUBATb COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJaJeTh HABBIKAMU  [O3HABAaTEIbHOM  peQuieKCMM Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX NPOLIECCOB, HX PE3yJIbTATOB U
OCHOBaHUM, UCIOJB30BaTh NMPUEMBI pe(IeKCUU Uil OLEHKHU CHUTyallluH, BblOOpa
BEPHOTO PEILECHUS;

YMETb OLEHUBATh PUCKH W CBOEBPEMEHHO IPUHUMATh PELIEHUA IO HX
CHIKEHHIO;

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTHX NPU aHaIu3€ pe3yJIbTaToB
NESATEIbHOCTH;

3) npuHATHE Ce0N U APYTrUX:

OPUHUMATD Ce0sl, MOHUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTHX NPU aHaIu3€ pe3yJIbTaTOB
NEATEIIbHOCTH;

IpU3HABaTh CBOE IIPABO U IPABO APYTUX HA OIIUOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.
IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenmeTHpie pe3ynbTaThl OCBOCHUS COJICpKAHUSA Y4eOHOro TpeaMera
«buonorus» Ha yriayOnéHHOM YpOBHE OpPMEHTHPOBAaHBI Ha oOOeCTeuYeHHe
npopunabHOro  o0y4yeHust  oOyuaromuxcs — Ouosnorud. OHH  BKIIIOYAIOT:
cneruduueckue s OMOJIOTHH HAyYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI JEHCTBHI MO
OCBOCHHIO, MHTEPIPETAMU U MPeoOpa30BaHUIO 3HAHUI, BUJBI JACSITEILHOCTU IO



MOJTYYCHUIO HOBBIX 3HAHUWM W WX MPUMEHEHHUIO B PA3IUYHBIX YUCOHBIX, a TAKKE B
peanbHbIX KU3HEHHBIX cuTyauusx. [IpeameTHbie pe3yabTaThl MPECTABICHBI IO
roJilaM U3y4Y€eHUsl.

[IpeameTHble pe3ysnbTaThl OCBOCHUS yueOHOro mnpeamera «buonorus» B 10
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECT€ U POJU OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
NO3HAHWM  3aKOHOB  MPUPOAbl M  PEUIEHUU MpOoOJEM  PAIMOHAIBLHOIO
IPUPOOTOIb30BAHUS, O BKJIa/€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH,

BIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYACT:
OCHOBOIIOJIATAONINE OWOJOTHYECKHE TEPMUHBI W TIOHATHS (PKU3HB, KIIETKA,
OpraHusM, MeTaboJu3M, TOMEOCTa3, CaMOpPEryJsilus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTb, M3MEHUYMBOCTb, POCT W Ppa3BUTHUE), OMOJOTHYECKHE TEOPUU
(xnerounas teopus T. llIBanna, M. lllneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnencrBeHHocth T. Moprana), yuenus (H. M. BaBunoBa — o nenrtpax
MHOT000pa3us ¥ MPOUCXOKIACHUS KyIbTYPHBIX PACTCHUI ), 3aKOHBI (€IUHOO0pa3us
MOTOMKOB TE€PBOT0 MOKOJICHHUS, PACLICIUICHUS], YUCTOTHl TaMET, HE3aBUCHUMOIO
HacnenoBanuss [. MeHnens, TOMOJIOTUYECKMX PAIOB B  HACJIEACTBCHHOM
n3menunBoctu H. V. BaBuioBa), NpuHIUIBI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMU METOJJaMH HAy4YHOTO IO3HAHWS, HCIOJb3YEMbIX B
OMOJIOTUYECKUX MCCIICIOBAHUSAX JKHUBBIX OOBEKTOB (OINMHUCAaHUE, HM3MEpPEHUE,
HaOJII0/ICHHUE, SKCIIEPUMEHT);

yMEHHUE BbIICNATh CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
HYKAapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepwuii, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHUSI OPTaHOB U CUCTEM
OpraHOB pPACTEHMM, KUBOTHBIX, YEJIOBEKA, MPOIECCOB >KU3HEACATEIBHOCTH,
IPOTEKAIOUUX B OPraHU3Max PacTEHUM, KUBOTHBIX M YeJIOBEKa, OMOJOTUYECKHUX
IPOLIECCOB: OOMEHA BELIECTB (METa0OJIU3M), MPEBPAILCHUSI YHEPTHH, OPOKECHUS,
aBTOTPO(PHOrO U reTepoTpPOPHOro TUIOB MUTAHUS, (OTOCHHTE3A U XEMOCUHTE3A,
MUTO3a, M€i03a, raMeTorenesa, 3MOpHoOrenes3a, MoCTIMOPHOHAIBLHOTO Pa3BUTHA,
pa3MHOXKEHUS,  WHAWBUIYaJIbHOTO  pa3BUTUS  opraHu3ma  (OHTOTEHE3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAaHABJIMBATH B3aMMOCBSI3M MEXJYy OpPraHOMJAMU KIETKH M HX
GyHKIUSIME, CTPOSHHEM KJIIETOK pa3HbIX TKaHEH W WX (QYHKIUSAMU, MEXKTY
OopraHaMM W CHUCTEMaMU OpPraHoOB y pAacCTE€HUM, KUBOTHBIX M YEJIOBEKAa M HX
GyHKUMSIMH, MEXKIY CHUCTEMaMHM OpPraHOB M UX (PYHKUUAMH, MEXAY 3Tanamu
oOMeHa BEUIECTB, ATallaMy KJIETOYHOTO IUKJIA U KU3HEHHBIX IIMKJIOB OPraHU3MOB,



3TamaMu SMOPUOHAILHOTO PAa3BUTHSA, TEHOTHIIOM M (DEHOTHIOM, (PEHOTUIIOM U
dbakTopamu cpenibl OOUTaHUS;

YMEHHE BBISBIATH OTJIMYUTENbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM UHCIE
pacTeHM, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BATh COOTBETCTBYIOIINME AapTyMEHTbI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JJISl IOKA3aTelIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CUCTEeMAaTHYECKUX TPYIIIL;

yMEHHE peniaTb ONOJIOrMYECKUE 3a/1a4H, BBISABISATH IPUUYUHHO-CIIEACTBEHHBIE
CBSI3M MEXKIY HUCCIEyEMbIMU OMOJIOTMYECKUMH MPOLIECCAMU U SIBJIEHUSIMH, J1€1aTh
BBIBOJIbI U ITPOrHO3bI HA OCHOBAHUM ITOJIyYEHHBIX PE3YJIbTATOB,;

yYMEHHE BBINOJIHATH J1a0OpaTOpHbIE M MpaKTUYECKHEe PadOThI, COOIIOAThH
npaBuiia npu padoTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYA0BAHUEM;

YMEHHE BBIIBUraThb THIIOTE3bl, MPOBEPSITh MX OKCIEPUMEHTAIBHBIMU
cpeacTtBaMu, (GOpMyJIMpYsl 1L€JIb HCCIENOBAaHUS, AHAIW3UPOBATh IIOJYyUYEHHBIE
pe3yJIbTaThl U ENIaTh BHIBOJBL;

yMEHHE Y4YacTBOBAaTh B y4EOHO-MCCIIENOBATEILCKON PabOTe MO OMOJIOTHH,
OKOJIOTUM U MEIUIMHE, MPOBOJMMOI Ha 0a3e MIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  NPEJCTaBIATh  MOJYYEHHBIE  pe3ysbTaThl Ha  YYEHUYECKHUX
KOH(EPEHIIUSIX;

yMEHHE OIICHMBATh AITHUYECKHE AaCMEeKThl COBPEMEHHBIX HCCIEIOBAaHUN B
o0nacTu OMOJIOTUY U METUIIMHBI (KIIOHUPOBAaHKE, UCKYCCTBEHHOE OIJIOJJOTBOPEHHE,
HaIpPaBJIEHHOE N3MEHEHHUE T€HOMA U CO3JJaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYILECTBIATh OCO3HAaHHBIM BBIOOp Oynyiell npodeccrnoHalbHOMI
JESATEIIbHOCTH B 00JIaCTH OMOJIOTMM, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO3SICTBA, MUILEBON MPOMBIIUICHHOCTH, YIIIyOJsATh MMO3HABATEIbHBIN
MHTEpEC, HAIPaBJICHHBII Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH Npodeccuu u
IPOAODKEHHE OMOJIOTMUECKOT0 00pa3oBaHMsA B OpraHu3alusAX CPEIHEro
po¢eCCUOHAIBHOTO M BBICIIIETO 00pa30BaHMUs.

[IpenMeTHbIe pe3yabTaThl OCBOEHUSI yueOHOro mpeamera «buomorus» B 11
KJlacce TOJKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECT€ U POJU OHOJOTHHU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYYHON
KapTUHBl MHpa, B TMO3HAHMM 3aKOHOB IPHUPOJABI U PELIEHUH 3KOJOTMYECKUX
npo0JieM 4YeloBEeYeCTBa, a TaKXKe B PEIICHHH BOIPOCOB PaIlMOHAIBHOIO
IPUPOIOTIOIB30BaHUS, U B (HOPMHUPOBAHUH LIEHHOCTHOIO OTHOLICHUS K MPHUPOJE,
00I1IeCTBY, YEIOBEKY, O BKJIaJIe POCCUHUCKUX M 3apyOEKHBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTUH;

YMEHHME BJIaJETh CHUCTEMOW OMOJOIMYECKHX 3HAHMW, KOTOpas BKIOYAeT
omnpezeNieHusT W MOHUMAaHHE CYIIHOCTH OCHOBOIMOJAralmmux OHOJOTHYECKUX



TEPMHHOB W TOHATUH (BHI, 3KocHcTeMa, Ouocdepa), OMOIOTHUYECKUE TEOPHUU
(oBomrormonHas Teopust Y. JlapBuHa, CUHTETHYECKAs] TEOPHSI SBOIOINH), YUCHUS
(A. H. CesepuoBa — 0 nyTsx u HanpasieHUsx 3Boitounu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTmdyeckoro paBHoBecus Jx. Xapau u B. BaiinOepra,
3apojeieBoro cxojacrea K. M. bapa), npaBwna (Munumyma FO. JluOuxa,
HKOJIOTMYECKON NHUpaMUbl 3HEPTUM), rumnore3bl (rumore3a «vupa PHK» V.
['un6epra);

yMEHUE  BJaJ€Th  OCHOBHBIMM  METOJaMH  HAyYHOIO  IO3HAHUA,
UCIIOJIb3yEMbIMH B OMOJIOTUYECKUX UCCIIETOBAHUSIX KUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOII0JIeHUE, SKCIIEPUMEHT), CIoco0aMy BBISBJICHUS U
OTICHKY aHTPOIIOTCHHBIX U3MEHECHHUI B IPUPO/IC;

YMEHHE BBIACIATh CYLIECTBEHHbIE MPHU3HAKUA: BHJOB, OHOrEOLIEHO30B,
PKOCUCTEM M OHochepbl, CTAOMIM3UPYIOIIETO, ABUKYILETO M Pa3phIBAIOIIEIO
€CTECTBEHHOTO 0TOOpA, aJUIONATPUUYECKOTO U CUMITATPUYECKOTO BUA00Opa30BaHus,
BIUSHUS  JBWKYIIUX  CHJ  DBOJIOIMM  HAa  TEHO(MOHJ  TOMYJISAIUH,
IPUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpelie 0OUTaHusl, YepeOBaHUs HalpaBICHUN
HBOJIIOLIMU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

yMEHUE YyCTaHaBJIMBAaTh B3aMMOCBSI3M MEXKIY MPOLECCAMU 3BOJIOLUH,
JBIDKYIIMMH CHJIAaMU aHTPOIIOT€He3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISIBISATH  OTJIMYUTEIbHBIE  TPU3HAKK  JKUBBIX  CHCTEM,
IPUCIOCOOJICHHOCTh BHJIOB K cpelle OOMTaHMs, aOUOTUYECKUX U OMOTUYECKHX
KOMIIOHEHTOB  9KOCHCTEM, B3aMMOCBSI3€  OpraHu3MOB B  COOOIIECTBax,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTbI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JJISl IOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CHUCTEMATUYECKUX T'PYIII, B3aUMOCBSI3U OPTaHU3MOB U CpeJlbl OOUTAHMS, €AUHCTBA
YeJIOBEYECKUX pac, HEOOXOJIMMOCTH COXPAaHEHHs] MHOrooOpasuss BHUIOB U
HKOCHCTEM KaK YCJIOBUS COCYLIECTBOBAHUS MPUPOJIBI U YEIOBEUYECTBA,

yMEHHUE periaTh OMOJOTUYECKHUE 3a7]a4H, BBISIBISATH TPUIHMHHO-CIICICTBEHHBIC
CBSI3U MEXIY UCCIEAYEMBIMUA OMOJIOTHYECKUMU TIPOIIECCAMHU U SIBJICHUSMU, J€JIaTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

yMEHHUE BBIMOJHATH JIA0OpAaTOpHbIE M MpakTUYecKue padoThl, cOOJ0IATh
npaBuiia Ipu padoTe ¢ yueOHBIM U JIA0OpaTOPHBIM 000pPYA0BaHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bl, MPOBEPATh WX OSKCIEPUMEHTAITHHBIMU
cpenctBamu, GopMyaupys ILedb HUCCIEIOBAHMS, aHAIM3UPOBATH MOJIYYCHHbBIC
pe3yabTaThl U J€NaTh BHIBOIbI,

yMEHUE Y4YacTBOBATh B y4eOHO-UCCIEIOBATEIbCKON paboTe Mo OMOJIOTHH,
DKOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e MIKOIBHBIX HAyYHBIX OOIIECTB, U



nyOJIMYHO  TPEACTaBIATh  IOJYYCHHBIE  Pe3yJbTaThl HAa  yYEHUYECKUX
KOH(EpEeHLIUSAX;

YMEHHE OLIEHWBATh TUIIOTE3bl U TEOPHH O MIPOUCXOXKICHUHU KU3HHU, YETOBEKa
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEICTBUAX M CHOCO0aX MpeAOTBPALICHUS
rJ100aJbHbIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oynymied mnpodeccrnoHanbHOM
JESITEIbHOCTH B 007acTU OMOJIOTUH, SKOJIOTUH, TPUPOIOTIOIB30BAHUS, MEAUIIUHBI,
OMOTEXHOJIOIMH, TICUXOJIOTHH, BETEPUHAPHUU, CEJIBCKOIO XO3SHCTBA, MHILEBOU
IPOMBIIIICHHOCTH, YTIyOJIATh IO3HABAaTEIbHBI HMHTEpEC, HANpaBJICHHBIM Ha
OCO3HAHHBII  BBIOOP  COOTBETCTBYIOUIEH  MpodeccMu W IPOAOIDKCHHE
OMOJIOrMYECKOro 00pa3oBaHusl B OpraHU3aIUsIX CPEIHEro MpohecCHOHATIBHOTO U
BBICIIIETO 00Opa30BaHUAI.
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npyrue; noxa peaakiueit [laceunnka B.B., AknunonepHoe o0uiectBo «31aTenscTBO
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METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Bronorus (6a30BbI ypoBEHB) (YUESOHBIN IIPEIMET)

ITonomapesa W.H., Kopuuiiosa O.A., Jlomununa T.E.;
nox pex. [lonomapeson 1.H.

buonorus (6a30BbIit ypOBEHB)

00O Uzparensckuii nentp "BEHTAHA-TPA®"
rosuchebnik.ru/expertise/umk-127

[Tonomapesa 1.H., Kopuunosa O.A., Jlomununa T.E.;
nox pea. [lonomapesoit N.H.

Buosnorus (6a30BbIi ypOBEHB)

00O Mzparensckuit nentp "BEHTAHA-I'PAD"
rosuchebnik.ru/expertise/umk-127

3nekmpoHHble 0bpazosamesnbHbie pecypcol

www.informika.ru - sanekTpoHHbI yuebHuK "Bronoruns” (sep. 2.0 - 2000) 13 uukna "ObyuatoLime
SHUMKNONeaMn". - YuebHbIn Kypc, KOHTPO/IbHbIe Bonpochl. (Kak nonb3oBaTtbes - cm. "Momolub".)

www.college.ru - pasaen "OTKkpbIToro Konneaxa" no buonoruu. YuebHuk, mogenu, On-line tTectbl,
yuuTento.

www.skeletos.zharko.ru - "OnopHo-gsuraTenbHas cuctema yenoseka'. ObpasoBaTesibHbIM CAMT MO
npegmety bruonorusa, kypc Yenosek. CTpoeHune ckeneta. MblweyHas cuctema. Kak ato paboraer.
MpUNOXKEeHNUA: 2 CKENETHbIX SHLUMKAONEANN; ANS YUUTENS - YPOKM, NabopaTopHble, 6 TECTOB C OTBETAMMU.

www.biodan.narod.ru - "BuoflaH" - Buonorus ot [aHbl. HoBocTn 1 0630pbl NO BUONOTUK, SKONOTUMN.
Mpobnembl 1 Teopun. ECTb TemaTuyecKkune Bbinycku, doToranepen, buorpadum BeNMKUX yYeHbIX,
crneucnoBapb.

www.bio.lseptember.ru - ana yunteneir "A nay Ha ypok buonorun". Ctaten no: botaHuke, 30010rmn,
Buonorum - Yenosek, ObLiein buonornm, dKoNormu.

www.bio.1september.ru - raseta "Buonorus" (mexay BbIX040M o4epeaHOro HoMepa raseThbl 1
nosiBIeHNEM NOJIHOTEKCTOBOM BEPCUM HOMEPA Ha CaliTe yCTaHOB/IEH rO40BON UHTEepBan)



https://www.google.com/url?q=http://www.informika.ru/text/database/biology/&sa=D&ust=1482852150129000&usg=AFQjCNGyo3snVJKY-L6jT2nug-BQ-cuX8A
https://www.google.com/url?q=http://college.ru/biology/index.php&sa=D&ust=1482852150130000&usg=AFQjCNE3bbgI4dXa-rOTUaMEU7gjWcruTA
https://www.google.com/url?q=http://www.skeletos.zharko.ru/&sa=D&ust=1482852150131000&usg=AFQjCNGnRaeTJ0Geb9erBrNYjJdAWXa_cA
https://www.google.com/url?q=http://www.biodan.narod.ru/&sa=D&ust=1482852150132000&usg=AFQjCNGEy-9k2BF4eig5WaoKmYhBD93O1w
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&ust=1482852150133000&usg=AFQjCNHk0nddC3vt_SN1gGqsY27jXxcYlA
https://www.google.com/url?q=http://bio.1september.ru/index.php?year%3D2007%26num%3D02&sa=D&ust=1482852150134000&usg=AFQjCNEczc2vSdq_l0XiCGQ5ZXNTKJtuOw
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