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BCTYHUTEJIBHOE UCIIBITAHUE U KPUTEPUHU ONEHUBAHUA

BerynurensHoe ucnbiTaHne o buosiorum B MarucTparypy HalpabBiIe€HO HA
BBISIBJIEHUE CTENEHH TOTOBHOCTH A0UTYPUEHTOB K OCBOCHHUIO MAarucTepCKUx
porpaMm «IKOJIOTHS pacTeHui», «buosorus kinetkn», « PU3HOIOTUS U HKOJIOTHS
yesoBeKka» HarpaiieHus: noaArotoBku 06.04.01 buonorus. B xone BCTynUTENBHOTO
UCHBITAHUS OLICHUBAIOTCA OOOOILEHHbIE 3HAHUS M YMEHHS MO JUCHUIUIMHAM
YKa3aHHOI'O  HAMpaBliEHUs;  BBIABISIETCS  CTeNeHb  C(HOPMUPOBAHHOCTH
KOMIIETEHIIMM, 3HAYUMBIX JUIA YCIIEIIHOTO OCBOEHUS COOTBETCTBYIOLIHX
MarucTepckux mporpamMm. BceTynurenbHOe HCHBITaHHE TPOBOJIUTCA B (opme
cobecenoBaHUs.

JI1s1 KaXK10ro BCTYHNUTENBHOTO UCbITaHUS Mpu noctyuieHuu B @I'6OY BO
«YedyeHCKHH ~ TOCYJapCTBEHHBIM  YHHBEpCUTET»  (dajnee  YHHBEPCHTET)
YyCTaHABIMBAETCsS IIKala OLEHUWBAHUS M MUHUMAJIbHOE KOJIMYECTBO OaJlIOB,
IOJTBEPKAAIOLIEE YCIEIIHOE MPOXO0XKACHUE BCTYIIUTEIBHOIO UCIIBITAHUSA (fanee -
MUHHMaJIbHOE KoJIndecTBO OamoB). [lpu nmpueme Ha oOyueHue B YHUBEPCUTET 110
IporpaMMaM MarucTparypbl PEe3yiabTaTbl Ka)KAOTO BCTYIIUTEIBHOI'O HWCIIBITAHMUS,
IIPOBOJIUMOTO Y HUBEPCUTETOM CaMOCTOSATENIBHO, olleHHBatOTCs 1o 100-6ampHON
IIKaJe.

JUIs BCTYNUTENBHOTO UCIBITAHUS MO OMOJIOTMM MHUHMMAJIbHOE KOJIMYECTBO

OaJIJIOB TP MOCTYIJICHUU B Y HUBEPCUTET COCTABISIET 61 GaJsw.



COIEPKAHUE ITPOI'PAMMBbBI

buoJiorus kak Hayka

buonorus - Hayka o xuBod mpupone. Bkian Ouonorun B (opMHpOBaHUE
COBPEMEHHOM HAYYHOUW KAapTUHBI MUpa U OOLIEH KyJIbTypbl JUYHOCTU. 3HAYEHUE
OMOJOrMYEeCKON HayKH JJI CEIBCKOr0 XO035MCTBA, TPOMBIILIEHHOCTH, MEIUIIMHBI,
OXpaHbl NPUPOLL. MeToabl OMOJOTUH.

YPpOBHU OpraHU3alMy KUBOTO: MOJIEKYJISPHBIN, KJIETOYHBIM, OPraHU3MEHHBIH,
NOMYJISIUOHHO-BUIOBOM, SKOCUCTEMHBIH, OrochepHbIil. CBOWCTBA XKUBBIX CUCTEM:
0COOEHHOCTH XMMHUYECKOT0 COCTaBa, 0OMEH BEILIECTB U YHEPTUH, OTKPHITOCTh, POCT,
CaMOBOCIIPOM3BEJCHUE, HACJIEACTBEHHOCTh M W3MEHYUBOCTb, pPa3ApakKUMOCTb,
CaMOPETYJISILIUS; UX TPOSIBIICHUE Y )KUBOTHBIX, PACTEHUI, TpHOOB U OaKTEpUIA.

Kuaerka: crpoenue n GyHKIMOHUPOBAaHUE

OCHOBHBIE TIOJIOKEHHSI KJIETOUYHOW TEOPHH, €€ 3HAYEHUE B COBPEMEHHOM
Hayke. Onpenenenne NOHATUS «kieTka». [loHaTHe ToTMnoTeHTHOCTH. KileTouHoe
CTPOEHUE OPraHU3MOB KAaK OTPAKECHUE €IUHCTBA )KUBOM IIPUPOLBI.

Mertoasl uToNIOruu. XUMUYECKHI cocTaB KiIeToK. CollepKaHne XUMUYECKUX
JJIEMEHTOB B KIETKEe. Boaa, MUHEpaJIbHbIE COJNM M JAPYrM€ HEOPraHUYECKHE
BEIIECTBA, UX POJIb B KHU3HENAEATeIbHOCTH. OCOOCHHOCTH CTPYKTYPBI U (PYHKIIUU
OpraHMYeCKUX BEIIECTB: OEIKOB, YIJIEBOJOB, JHUIHUAOB, HYKIEUHOBBIX KHUCIOT B
CBSI3U C UX QYHKIHSIMU.

Crpoenue u GyHKIUU OPraHOUIOB KJIETKH; B3aUMOCBSI3b 3TUX KOMIIOHEHTOB
KaK OCHOBA €€ LIEJIOCTHOCTHU.

SAnpo Kak LEHTp YNpaBICHUS XU3HEAEATEIbHOCTH KIETKU. CTpyKTypHO-
(yHKIMOHAIbHAS OpraHu3anus sfapa. XpoMaTHH U €ro 3HaueHue. JyXpoMaTHH U
rerepoxpomMaTiH. CTpOEHUE XPOMOCOM. Y POBHH KOMITAKTU3aLMH XPOMOCOM. THIIBI
xpomocom. Kapuoturr.

Membpannbie opraHouasl kieTku. [lmazmatudeckass memOpana. CoctaB u
byHKIMKM  MIa3Mathueckoil meMOpanbl. bapsepHass (QyHKIUS MeMOpaHBbI.
Tpancnopt BemiecTB udepe3 MeMOpaHy. ODHIOIUTO3 U 3K301uTO3. KieTouHbie
B3aMMOJECHUCTBUS U KIIETOYHBIE KOHTAKTBHI.

CtpoeHne  sHOOMIA3MaTHUYECKOro  pertukyiayma. CuHTe3 OelnkoB B



IPAHYJISAPHOM  DHAOIUIA3MATHYECKOM  pEeTUKyiayme.  Anmapat  ['ompmxwu.
Monaudukanuus u agpecoBaHie OCNKOB. YUYacTHE B CUHTE3€ TNIMKO3AMUHIJIUKAHOB.
I'magkuii sHAOMIAa3MaTHUECKUl peTukyiayMm. CtpoeHue U QyHKuuH. JIM30COMBI.
Crpoenue u ¢yHkuuu. Aytodarus. Mexanusm oOpazoBanus aytodarocom u
ayTOJU30COM.

Kommnonentsl 1mutockenera. Mukpodpunamentsl. CTpykTypa U (QYyHKIHMH
MUKpPOTPYOOUEK, HEHTPHOJEH. PECHUYKHU U KTyTUKU.

MmuorooOpa3zue  kjeTok. IlpokapuoTHble W JyKapUOTHbIE  KJIIETKH.
OCcoOEHHOCTH CTPOEHUS! KJIETOK pAaCTeHHH, »XUBOTHBIX, T'pPUOOB M OaKTEepUi.
Bupycsl - HekneTounble hopmbl. Ponib BUpycoB kak Bo30yauTesnei 3a60aeBaHmid, UX
npoduIaKTHKA.

Kierounbrit MeTaboIM3M U €ro COCTABISIONIME - ACCUMUIIAIUS (aHA00IHU3M) U
muccumMuisiius - (karabonusm).  [lnmactuueckuit u dHEpreTUYecKHii OOMEH.
depMeHTHI, UX CBOMCTBA U POJIb B MeTabonn3mMe. OCHOBHBIE 3TaIlbl TUIACTUYECKOTO
oOMeHna. MexanusM cuHTe3a Oenka. Poib MaTpUUYHBIX MPOILIECCOB B peanu3aluu
HaciencTBeHHOM wuHbopmanmu. Tpanckpunuusa. [loHsitTue mnpoueccuHra
crutaiicudra.  Tpancnsiiusa. Ctpoenne  pubocom.  [locTTpancnsuuoHHas
MoauuKaIuys OCIKOB.

ABToTpOo(dHBIE U TeTepoTpodHbie OpraHu3Mbl. POTOCHUHTE3. XIIOPOIUIACTHI:
CTpoeHue U PYHKIUHU. DTanbl POTOCUHTE3a U POJIH XJIOpOo(dUIa B 3TOM Ipoliecce.
buocheprnoe 3Hauenme QotocmHTe3a. XemocuHTe3. OCHOBHBIC  3TaIlbl
HHEPreTUYeCKOro oomMeHa. bpoxkeHue 1 KIIETOYHOE IbIXaHHE, MEeTa00In4ecKas poJib
Kuciopoaa. MUTOXOHIpUH: CTpoeHue, GyHKIMU U poucxoxaeHue. [ukn Kpebcea.
Porp AT® B »5sHepreTMueckoM M IUIaCTUYECKOM oOMmeHe. B3anmocBsa3b
HHEPreTUYECKOro M MIaCTUYECKOro 0OMEHa.

Knerounas rubenb. OCHOBHbIE MOHSTHUS: 3alpOrpaMMUpPOBaHHAs THUOEb,
amnomnTo3, HeKpo3. MexaHu3Mbl anornro3a.

Knerounslii 1uukn, xapaktepuctuka (a3 KIETOYHOTrO LuKia. Perynsius
KJIETOUHOro nukJia. [lonmykoncepBaTuBHbI MexanusM pernkanuu JJHK. Muros.
@®a3pl MuTO3a. M3MEHEHHsI CTPYKTYphl XpOMOCOM. MHTOTHYECKOE BEPETEHO.

Mexanusmsbl popmupoBanusi. [{lurokunes. [laTonorus Muro3a. DBOIOLMS MUTO3A.



Meiio3. PenyknmonHnoe u skBanrionHoe aenenue. [Ipodasa | nepBoro nenenus
Mmeitoza. Ctaguu npodassl |. Kpoccunrosep. Ero 3nauenue. Co3peBaHue MoI0BBIX
KJIETOK.

Pa3mHo:keHMe U MHAMBUIYAJbHOE PA3BUTHE OPTraHU3MOB

JleneHue KIETKH - OCHOBAa POCTa, Pa3BUTHS U PA3MHOKEHUS OPraHU3MOB.
MuTo3 1 Me03 - OCHOBHBIE CIIOCOOBI JICNIEHUs SYKapUOTHOM KiIeTKH. KieTouHsblit
IUKJI, XapakTepucTHKka (a3 KIETOYHOro LHMKIA. Peryisuus KJIeTOYHOTO IMKJIA.
Wnrtepdaza. TlonykoncepatuBHblii MexanusMm perukauuu JHK. Murtos. ®asbi
MUTO3a. I3MEHEHUsI CTPYKTYPbl XpOMOCOM. MUTOTHYECKOE BEPETEHO. MeXaHU3MbI
dopmupoBanus. Llutokunes. [latonorus Muto3a. BOIIOLKS MUTO3A.

Meiio3. PenykunonHoe u 3KkBalinoHHOE JeneHus meiosa. [lpodasa | nmepsoro
nenenust meitoza. Ctaauu npodassl |. Kpoccunrosep. Ero 3nauenue. Co3zpeBanue
MOJIOBBIX KJIETOK.

[TonoBoe u Gecmoioe pa3sMHOXKEHUE, UX POJIb B pupoie. Criocodbl 6ecrnoaoro
Pa3MHOXEHHUSI Yy KUBOTHBIX, pacTeHuil u rpuboB. [lapTeHoreHes. AHaporenes.
I'mnorune3. Pa3BuTue mNOJIOBBIX KJIETOK. @OPMHpPOBAHHME MEPBUYHBIX MOJOBBIX
KJIETOK Y pa3IMYHBIX TPYII )KUBOTHBIX. OTIII0IOTBOPEHUE Y )KUBOTHBIX U PACTECHHIA.
KoHTtakTHbIE B3auMojelcTBUS rameT. J[BOWHOE OIIOAOTBOPEHHE - OCOOCHHOCTH
IIBETKOBBIX pacTeHuid. UYepegoBaHue TOJOBOr0O M OECHOJIOTO0 TMOKOJEHUN
(rameToduTa u criopouTa) y pacCTeHHM.

OHTOreHe3 — WHAMBUAYAIBHOE pa3BUTUE OpPraHW3Ma, OCHOBHBIE 3Tallbl
OHTOT€HE3a. IMOPHOHATIBFHOE U MOCTIMOpHOHAIBHOE pa3BUTHE. OCHOBHBIC ATAIIBI
pa3BUTHs ~ 3apojbllia (Ha TpuUMepe KUBOTHBIX). JpoOnmenume: oOmas
xapaktepuctuka. OCoOEHHOCTH KJIETOYHOIO LHUKJIA Mpu ApoOieHuu. OCHOBHBIE
3aKOHOMEPHOCTH JipobsieHus. brnactyna. Mexanusmsl Onactynsiuu. Tumnsl 6nacTyn
u cBsA3b ¢ Mopdororueit gpodnenud. [actpynsuua. CrocoObl racTpyaauuu. Tumbl
ractpyn. PopMmupoBaHWE BHE3apOIBIIIEBHIX 0007049eK. OCOOCHHOCTH pPaHHETO
pasButusi 'y Miekonutaromux. OpraHorene3. OCOOEHHOCTH B3aUMOJICHCTBUS
MEXK]ly 3a4aTKaMy OpraHoB pu ux GopmupoBanuu. [Ipsmoe pazBuTue u pa3BUTHE
¢ meramopdo3om (Henpsmoe). [ToHaTHE )KU3HEHHOTO IIUKJIA.

OCHOBBI FTeHETHUKH U CeJICKIINHN



I'eHeTnika - Hayka O HAaCJIEACTBEHHOCTH W W3MEHUYHMBOCTH OPraHU3MOB.
OcHOBHbIE METOABl TeHeTUKH. [mOpumomornueckuit aHaau3, MOHO-, AU- U
nonuruOpuaHoe ckpemuBaHue. (OCHOBHBIE TIOHSATHUSI TEHETUKHU: TE€H, aJlielib,
MPU3HAK, TOMO3UI0Ta U T€TEPO3UT0TA, JOMUHAHTHOCTh U PELIECCUBHOCTD, T€HOTHII,
dbeHoTun U HOpMa peakuuu. TUIbl B3aMMOJCHCTBUSA aJJICIBHBIX U HEALIEIbHBIX
TEHOB.

3aKOHbI HACJICJICTBEHHOCTH, yCTaHOBJIEHHbIe . MeHaenem, U yCIoBUS HX
BbITIOJTHEHUS. [{uTOmornueckue ocCHOBBI BhITIOJIHEHUS 3aK0HOB [.Menaens. [lomHoe
Y HETOJIHOE IOMUHHUPOBAHUE.

XpoMocoMHasi Teopus HaciaeACTBEHHOCTU. CLIETUIEHHOE HACIIEIOBAHUE U €T0
IIUTOJIOTUYECKUE OCHOBBI, HapylleHue crerieHus. KpoccuHrosep (mepekpect
XpOMOCOM) U €ro 3HaueHue. MHOXKECTBEHHBIN KpoccuHroBep. MHTepdepeHius.
Kounmunenuus. Mutotnueckuit KpOCCUHTOBEP. JIMHEMHOE PACIIOI0AKEHUE T'EHOB B
xpomocome. I'eHernueckue KaptThl. ['eHeTHUeckoe OmpeAesieHHUE I10JI1a, ITOJIOBBIE
XpOMOCOMBI M ayTOCOMBI, HAcCJEIOBAHUE IPU3HAKOB, CLEIUICHHBIX C IIOJIOM.
XpomocomHasi Teopust ¥ posib T.Moprana B ee ¢popmupoBanuu. HexpomocomHoe
HacJIeI0BaHUE.

[uTomnazmaTrnueckas HACJICICTBEHHOCT. Opranuzanus T€HOMOB
XJIOPOIUIACTOB M MUTOXOHAPHUU. B3auMonencTBHUE SIIEPHBIX U HESJCPHBIX T€HOB.
[ImasmuaHOE HaAciieJOBaHHUE.

['eHoTHIT Kak LEIOCTHAS UCTOPUYECKHU CIIOXKMBLIAACA cucrtema. llonstue o
B3aMMOJICHICTBUH U MHOKECTBEHHOM JIEHCTBUU T€HOB. Ponb reHOTHTIA U (PAKTOPOB
BHEITHEH cpenbl B hopmupoBanuu hpeHotumna. @opMbl U3BMEHUUBOCTH OPTaHU3MOB!
MOoAU(UKAIIMOHHAS W  HACICJACTBEHHAs W3MEHYMBOCTh, MYTallMOHHAs U
KOMOWHATUBHAS U3MEHYNBOCTH, HX POJIb B ipupoae. [Ipuanasr MmyTaruii. Biausaue
OKpY’Karouien cpeibl Ha MyTallMOHHBIN mporiecc. CIIOHTaHHBIA M UHAYLIUPOBAHHbBIN
myTtarene3. Myrarensl. AHTUMYyTaressl. Penapanus [JHK u ee pons B nogaepxxannum
ctabuinbHOCTH TeHoma. Tumbl penapamuu JHK. T'7naBHble  UCTOYHHMKH
KOMOMHATUBHOM HM3MEHUYMBOCTH: HE3aBUCHUMOE TIOBEJCHHE TOMOJIOTHYHBIX
XpOMOCOM B  MEHO3€, KPOCCHHIOBEp, OILUIOAOTBOpeHHEe. ['eHeTnueckas

pekomOuHarms. Tunel pekoMOUHAIMU. Perymnsius skcrpeccuu reHOB Y TPOKapHoT.



JIakTO3HBIN ONEPOH. Peryisnus 3KCIpeccuy reHoB y dyKapuoT.

3HaueHUe TeHETUKHU I 3/paBooxpaHeHus. HacienacTBeHHble 3a00sieBaHUS
YeJioBeKa U Mepbl UX NpodUIaKTUKU. BiusHHe paJuOaKTUBHOIO H3IYUYEHUS U
XUMUYECKUX MYTareHoB (B TOM 4YHCJI€ HUKOTHUHA, AJKOTOJS U HAPKOTHYECKUX
BEILECTB) HA HACJIE/ICTBEHHOCTh YeJIOBEKa.

I'enetnka - Teoperndeckass OocHOBa cenekuuu. llopoga >KMBOTHBIX U COPT
pacteHuil. OCHOBHBIE METOJbI CEJIEKIMM PACTEHHH M >KUBOTHBIX: MYTarcHes,
MOJIUTUIOU WS, THOPUAN3AIINS, UCKYCCTBEHHBIN 0TOOD.

CoBpeMeHHBIE  OHMOTEXHOJIOTMM: TEHHass M  KIETOYHAash  HWHXXEHEepHs,
MUKPOOHOJIOTHYECKUI CHUHTE3, HX pPOJb B Pa3BUTUU 3JPABOOXPAHCHMUS,
MPOMBIIIEHHOCTH, CEILCKOTO XO3SICTBA U OXPaHbI MPUPOIBI.

MHoroo0pa3sue >KuBOil MPUPOABI.

Cuctema opranuueckoro wmwupa. Kiaccudukaius OpraHusmMOB U POJIb
K.JluHHess KaKk  OCHOBOIIOJIO)KHMKAa HAy4yHOW  cucteMatukd. (OCHOBHbIE
CUCTEMATHYECKNE KAaTErOpUU: BUM, PO, CEMENCTBO, OTpAA (MOPSIAOK), KIACC, TUIL
(otmen), napctBo. OCOOEHHOCTH CTPOEHUS U (PYHKIIMOHUPOBAHUS TIPE/ICTaBUTENEH
OCHOBHBIX IIAPCTB JKHUBOM MIPUPOJIBI: OAKTEPH, pACTCHHH, )KUBOTHBIX U TPHUOOB.

HapctBo Oaktepuii. OCHOBHBIE YEPTHI CTPOCHHUS M >KU3HEACSATEIHHOCTU
Oakrtepuii, ux pasmHoxeHue. Cropel. Ponp Oaktepuit B O6mocdepe. 3HaueHue
OakTepwii JJII  CEJNbCKOTO  XO3fAMCTBA, MPOMBIIUICHHOCTH W MEIUIMHBI
BbonesnerBopHbIe OakTepuu U 60prOa C HUMH.

[HapcTtBo TprbOB. @OpMBI BereTaTUBHOTO Tena TpuOoB. Hnsmounsie TpuosI,
WX CTPOCHHME, TMTaHWEe, pa3MHOXKeHHe. [lmecHeBbie TpuOBL.  JpOXoKH.
DKoJoruYeckne TPpynibel TrpuboB. ['puOBI-Mapa3uThl, BBI3BIBAIONIME OOJE3HU
pacTeHuil, ®KUBOTHBIX U YeJoBeka. Mukopu3a. Ponbs rprboB B Onocdepe u 3HaueHHE
JUISL YETIOBEKA.

JInmaitHuku  —  OpraHu3Mbl  CHUMOHUOTHUYECKOTO  MPOUCXOXKICHHUS,
oOpa3oBaHHbIE MHUKOOMOHTOM (rpu0) U (HUKOOMOHTOM (IMAHOOAKTEpUS WIU
3eJIeHasi OJTHOKJIETOYHAsi BOAOPOCib). CTpoeHHUE JAUIIATHUKOB. DKOJIOTUYECKHUE U
Mopdomoruyeckue rpynmnbl. Ilutanue. Pasmuoxenwe. Ponp JIUIIaWHUKOB B

o6uocdepe u 3HaAUCHHE I YETOBEKA.



HapctBo pactenuit. O6miasi xapakTepucTuka pacteHuil. Pons pactenuit B
CTPYKTyp€ SKOCHUCTEMBbI W 3HAUYCHHE JJisi yesioBeka. Kiaccudukanus pacTeHUu.
Husmme wu Boicime pacteHusi. JKW3HEHHBIM IUKI Yy PACTEHHM, 4YepelOBaHUE
MOKOJIEHUN criopoduTa U rametouTa. DBOJIOIUS )KU3HEHHOTO 1UKJIA Y PACTCHUH.
Huzmue pactenus (Bomopocnu). DBononus u GopMbl BET€TATUBHOTO TeJa.
OcHoBHBIE OTzEnbl Bojmopocie — 3enenble, bypsle u Kpacubeie. CTpoeHune u
KU3ZHEICATEILHOCTh OJTHOKJIETOUHBIX BOJOpoOciel (xiaamuaoMoHana). Hutuateie
BoAopociu (YIOTPUKC) U BOJOPOCIH C IJIACTUHYATHIM ClIOeBUIIeM. Pa3MHOXkeHne
BOJOPOCIEH U KU3HEHHBbIE UKL, POk Bomopociieit B Ouocdhepe u 3HaUCHUE N5
YEJI0BEKa.

Beixon pacrenuii Ha cymry. [loHATHE O TKaHSAX U OpraHax y pacTeHUU.
Xapakrepuctuka otnena Punuensix (Ilcunoduron).

Otnen MoxoBuanbie. 3eneHbie Mxu. CTpoeHue, pa3MHOKEHUE U KU3HEHHBIN
IIUKJI KYKYIIKUHA JbHa. MoX cdarayMm, ocobeHHOCTH ero ctpoeHusd. Obpa3oBaHue
Topa, ero 3HaYCHHE.

Otnensl [InayHOoBUIHEIE, XBOILIEBUTHBIE, [TanmopoTHUKOBHIHBIE:
XapaKTepUCTHKA, OCHOBHBIC TIPEJCTABUTENIH, HX CTPOCHHE U  OUOJIOTHS.
JKU3HEHHBIN UK U PA3MHOKEHUE MTallOPOTHUKA.

Otnen T'onoceMeHHbIE: XApaKTEPUCTUKA CTPOEHUS UM Pa3MHOXKEHUS.
Pacnipoctpanenue  xBouHBIX.  buonornueckoe  3HaueHWe ceMmMeHH. Porb
TOJIOCEMEHHBIX B OMocdepe 1 3HaUCHUE I YeJIOBEKa.

Otnen IlokpeiTtocemennble (uBeTKOBbIE). CTpoenue npeTka. (Ceme3ayaTok.
JlBoiinoe  omtomoTBOopeHue.  (OOpa3oBaHMe CceMsSH MW IUIOAOB.  Poub
MOKPBITOCEMEHHBIX B Ouocdepe W 3HaYeHWE sl denoBeka. Kiaccudukanus
[TokpeITOcCEMEHHBIX: Kiacchl JBynonbHbIX W OOHOAONBHBIX, UX OCOOECHHOCTH.
OTnnuuTenbHble MPU3HAKKA PACTEHUH OCHOBHBIX CEMEMCTB; MX OHUOJIOTHYECKUE
ocobenHoctu (cemeiictBa Kpectonsernnie, Po3onBerHsie, boooBsie, IlacieHoBbie,
CnoxHouBeTHble, JIuneinsle, 3MaKu).

OcHOBHbIE Tpynmnbl TKaHed pacTeHuil (oOpa3oBaTelbHbIE, MOKPOBHBIE,
MEXaHWYECKHUe, TPOBOISAIINE, OCHOBHBIE).

BereraruBHblie opransl BeIcInX pacteHuid. CTpoeHue u GyHKIIMU KOPHSI, BUJIbI



KOpHEM, TUTIBI KOPHEBOM CUCTEMBI, BUoM3MeHeHus (MeTamopdo3sl) kopHs. [loGer.
[louku. Crtebenb. BerBnenune mnoGera. Crtpoenue U QyHKIUU — CcTEOIS,
BUJIOM3MEHEHHUS 1T0OETOB (KOPHEBUIIIE, KIIyOeHb, TyKoBULa). CTpoeHue U QyHKIUU
JIUCTA, TUIIbI JIUCTHEB, TUCTOPACTIOIOKEHUE, TUITHI KUITKOBAHMUS.

I'enepaTuBHbBIE OpraHbl IBETKOBBIX pacTeHHil. CTpOCHHE LIBETKA B CBS3U CO
cnocobamu onbuUieHusA. LlBeTkn opHomonble U oboenosbie. PopMmyna IBETKA.
Coupetust u ux o6uosorndeckoe 3naueHue. CTpoeHue u kinaccudukamnus cemsH (Ha
nmpuMepe OJTHOAOJBHOTO U JIBYJIOJIBHOTO PACTEHUS) U TIJI00B. THUIIBI MpopacTaHus
CeMsIH, TMTAaHUE U POCT MPOPOCTKA. PacripocTpaHeHue mioJ0B U CeMsiH. 3HaUCHHE
I[BETKOB, TJIOJIOB U CEMSIH B MPUPOJIC U KU3HU YEJIOBEKA.

[Tpoucxoxaenue pacteHuid. OCHOBHBIE STalbl JBOJIOIUU PACTUTEIHHOTO
MHUpa: BO3HHUKHOBEHHE (DOTOCHMHTE3a, BO3HUKHOBEHHE OJHOKIECTOYHBIX U
MHOTOKJICTOUHBIX BOJIOPOCJICH, BBIXOJ| pacTeHU Ha cymy (MCHIOMUTHI),
MOSIBJICHHE CIIOPOBBIX W CEMEHHBIX pacTeHuid. DuaoreHeTuyeckue CBS3H B
pPacTUTEIILHOM MHUPE.

HapctBo xuBoTHBIX. [Ipocrteiimue xuBoTHBIE. OOIIas XapakTEepUCTHKA
NPOCTEHIINX: CTPOCHHE KIETOK, MHUTAHHWE, JbIXaHWE, BBIJCICHHUE, IBUKEHUE,
NOBEJIEHNE U pa3MHOXKeHHe. Pa3sHooOpasme mpocTedInmx: oObIKHOBEHHas ameoa,
IBIVICHA 3€JICHass M TeTepOTPO(]PHBIC >XT'YTUKOHOCIHHBI, WH(OY30pUg-Tyderabka H
apyrue. OTauuus MPOCTEUIIUX OT MHOTOKJIETOYHBIX JKUBOTHBIX. WX 3HaueHue B
Npupojie U XU3HU denoBeka. [lapasuTuueckue mnpocreiine — BO30YAUTENH
3a00y1eBaHUI YeTIOBEKA U JKUBOTHBIX.

MHorokeTounble KUBOTHbIE. OCOOEGHHOCTH CTPOCHUS MHOTOKJIETOYHBIX
KUBOTHbIX. OCHOBHBIE TKaHU, OpPraHbl U MX CUCTEMbL. THUIBI CUMMETpUU Teja
KUBOTHBIX. /|ByXCIIOWHBIE U TPEXCIONHBIE KUBOTHBIE.

Tunbel KumeuynononoctHele, Ilnockue yepBu, Kpyraeie yepsu, KosbuaTteie
YepBU. XapaKTePUCTUKA UX CTPOEHHUS U OCHOBHBIX MPOLECCOB KU3HEACATEIbHOCTH
(BHElLIHEE CTPOEHHUE, CUCTeMa MOKPOBOB, JBMKEHHE M MYCKYyJlaTypa, MUTaHUE U
MUIIEBAPUTENIbHASL CUCTEMA, JbIXaHHWE, BbIJCJICHUE WM BbIJEIUTEIbHAs CUCTEMA,
pacripe/ieJieHue BEIIeCTB B OpPraHu3Me, IOJIOCTh Tella, HEpPBHAas CHUCTEMA,

OCOOEHHOCTH TMOBEAEHUS, TIOJOoBas CHCTEMa M CIOCOOBI  Pa3MHOMKEHU).



JKv3HeHHbIE IUKIIBI BaXKHEWINWX MpeacTaBUTENEH. XapaKTepUCTHKAa OCHOBHBIX
KJ1accoB. Posb B 3k0CHCTEMAX M )KU3HU YesioBeKa. [lapazutudeckue nmpeacTaBUTENN
IUIOCKAX M KPYIJBIX YEPBEH, UX 3HAYCHUE I 3/IPABOOXPAHEHUS U CENBCKOIO
xo3siicTBa. [IpodunakTika napazutapHbix 3a00JI€BaHUM.

Tun YneHucroHorue. XapakTepUCTHKAa CTPOCHUS M OCHOBHBIX IIPOLECCOB
xusHeaesTenbHocTu. Knaccel: PakooOpasubie, [laykooOpasubsie, Hacexowmsle.
Oc00EHHOCTH YWIEHHCTOHOTHX B CBA3U C OCBOEGHHUEM HAa3eMHO-BO3JYIIHOW Cpeibl
obutanus. OcCHOBHBIE OTpsiAbl HaceKoMbIX: I[Ipsimokpbuibie, JKecTkokpbLIbIe,
Yemryekpslable, JIBykpbuible, Ilepenonuatokpbuible. Hacekomble ¢ TOJHBIM H
HENOJIHBIM MpeBpalleHueM. MHoroo0pa3rue HaCeKOMBIX, UX POJib B AKOCUCTEMAX U
KU3HU dYeloBeka. Mertoasl OOpbObl C  HACeKOMBIMU -  BpPEAUTENIAMHU
CEJIbCKOXO3AMCTBEHHBIX KYJIbTYp U IepeHocurkamMu 3aboneBaHuil. Oxpana
HACEKOMBIX.

Tunn Mosutrocku. XapakTepucTHKa CTPOCHUS U OCHOBHBIX IIPOLIECCOB
KU3HENEeATeIbHOCTH, OCHOBHBbIe Kiacchl  (bproxonorue, JIBycTBOpYaThie,
I'omoBoHOTHE). POJIE MOJUTIOCKOB B BOJHBIX M HA3€MHBIX SKOCUCTEMAX.

Tun Xopnossie. Ob6mas xapaktepuctuka Tumna. OCHOBHbBIE KJIACCHI XOPIOBBIX:
JIaHIIETHUKH, XpslieBble pBIOBI, KoctHbie PBIOHI, 3eMHOBOJIHBIE,
[Ipecmbikaromuecs, Iltunper, Miiekonuraromue. XapaKTEpUCTUKa UX CTPOCHUS U
OCHOBHBIX TPOIECCOB KU3ZHENEATETLHOCTH B CBSI3U C OCOOCHHOCTSIMU CpEIbl
oOutaHust U obOpaza *u3HU. [IporcxokaeHHE OCHOBHBIX KJIACCOB U HBOJIOLHUS
II03BOHOYHBIX. BBIXOJ ITO3BOHOYHBIX HA CylIly M OCBOCHME HMHM HA3EMHO-
BO3IYIIHOM cpeapl oOuTaHusl. XapakTEPUCTUKA OCHOBHBIX OTpsAaoB. Poib
Pa3IMYHBIX XOPAOBBIX B dKOCHUCTEMAX M JKM3HHM YEIIOBEKA, OXPaHA W PEryJsiuus
qUCJIEHHOCTH. (OCHOBHBIE JOMAIlHUE W CEJIbCKOXO3SIICTBEHHBIE >KHUBOTHBIE:
IIPOUCXOXKJEHUE, OHOJIOTMYECKHME OCHOBBI HMX COJEP)KAaHHS, KOPMJICHUS,
pa3BeCHUs.

Opomtonuss  KUBOTHOro  mupa. IIpoucxoxnenue  Ilpocreiimmux u
MHOrOKIETOUYHBIX JKMBOTHBIX. [IpOMCXOKJIEHHE OCHOBHBIX THUIIOB >XHBOTHOTO
LapCTBA. Y CIIOKHEHUE CTPOCHUS M KUZHEACATEIBHOCTH >KMBOTHBIX B IPOLECCE

OBOJIFOIIHMH. [lomoxxeHue 4elIoBEeKa B CUCTEME mapCTBa )KUBOTHBLIX, A0KA3aTCIbCTBA



€ro CUCTEeMaTUYECKON MPUHAITICKHOCTH.

YeJ10BeK U €ro 310poBbe.

OO6uuit 0030p opraHu3Ma 4eJIOBEKa: OCHOBHBIE TKAHW U CUCTEMBI OpPraHOB.
3HaueHUEe 3HAHUM O CTPOCHUH, >KU3HEIEATEILHOCTH OpraHu3Ma U TUTHUCHE
YeJIoBeKa JIJIsl OXpaHbl ero 3J0poBbsi. OpraHbl U CUCTEMbI OPTaHOB YeJIOBEKa.

Cucrema mnokpoBoB. CTpoeHue M (GYHKUMU KOXU. [IpOM3BOJHBIE KOXKMU:
BOJIOCHI M HOT'TH. POJTb KOXU B TEpMOPETYJISIINY, 3aKAIMBaHUE OpraHu3Ma. [ uruena
KOXH, TpopUIaKTHUKAa U TepBas IOMOIIbL NPH OXKOrax, OOMOPOXKEHUSX, H
MEXaHUYECKUX TPaBMax.

OnopHo-aBUrarenbHas cucreMa u aBuxkeHue. OCHOBHBIC JIEMEHTHI OTIOPHO-
JBUTATEJIbHOM CHUCTEMBbl 4YeNOBeKa. YacTu CKejera: OCEBOM CKEJET, CKEeJeT
KOHEeUHOCTel U X mosicoB. CTtpoeHue kocter M ux ¢GyHKIuH. OCHOBHBIC THIIBI
KocTel u ux coequHeHnid. CycTaBbl. XpsIIu, CyX0KUIus, CBA3KH. CTPOCHUE MBIIIIII
1 ux QyHkiuu. OCHOBHBIE TPYIINBI MBI YeloBeka. [lepBast moMolpb rnpu ymmnoax,
PACTS)KEHHUH CBSI30K, IEPEIOMAX U BhIBUXAX.

KpoBs u kpoBooOpamenue. IloHsTHe BHYTpEeHHEH cpeabl OpraHu3Ma,
3HauYEHWE TMOCTOSHCTBA BHYTpeHHEH cpenbl. KpoBb, tuMda u TKaHeBast KUIKOCTb.
CocTaB KpoBHU 4eJOBeKa: Ila3Ma KpOBU U pas3iindHbie (POPMEHHBIE DJIEMEHTHI, UX
cTpoeHre U GpyHKIMH. IMMyHUTET U ero TUIbl. AHTUTEHBI U anTuTena. Poins U.U.
MeuHuKOBa B CO3/IJaHUM Y4YeHUsI 00 nMMyHHTeTe. MH(DeEeKnonHbIe 3a001eBaHus U
6oprba ¢ HuMmu. llpuBMBKM W HX poJdb B NPOPUIAKTUKE HHPEKITMOHHBIX
3aboneBanuii. ['pynmbl kpoBu. IlepenmBanue KpoBH, NTOHOPCTBO. CBEpTHIBAaHUE
kpoBu. CTpoeHHE CHCTEMBI KpPOBOOOpAIEHHS: CEepAle U COCynbl (apTepuw,
KaImwUISIPbl, BEHBI). BoNbIoi n Manslii Kpyru kpoBooOpamenus. [Ipenynpexnenue
CEepACUYHO-COCYAUCTHIX 3aboneBanuil. IlepBass moMoup NOpH KPOBOTECUEHUSIX.
Bpennoe BausiHue KypeHus, ynoTpeOIeHUs alKoToIsi WHAPKOTHUKOB HAa CEPACYHO-
COCYIHCTYIO CUCTEMY.

JlpixatenbHasi cuctema U razoo0MeH. OCHOBHbIE KOMIOHEHTHI AbIXAaTEIbHOM
cucteMbl. CTpoeHHEe JIETKUX, MEXaHHU3M BJOXa U BbIJJ0XA, Fa3000MeH. 3HAUYEHUE
nbIXaHusl. ['urueHa opraHoB JbIxaHusi. 3a00J€BaHMS OPraHOB JIbIXaHUS U HX

npouIaKTHKA. [Ipenynpexnenue pacnpoCTpaHeHUs MH(EKIIMOHHBIX



3a0oneBanuii. Yucrota atMocpepHOro Bo3ayxa Kak (hakTop 3A0poBbs. [Ipuemsl
MepBOM MOMOIIIM MPU OTPABICHUH YTapHBIM Ia30M U CMIACEHUU YTOMAIOMIETO.

Opransl nuieBapenus: U nutanue. CtpoeHue U GyHKIUH MUIIEBAPUTEIHLHON
cucteMbl. OT/IEIIbI MUILEBAPUTEIBLHOTO TpakTa U UX GyHkiuu. [TuneBapurenbHbie
xenesbl. Ponb  pepMeHTOB B TUIEBapeHUH. Perynsdius muiieBapeHus,
uccnenoanuss W.II. IlaBnoBa. [IumieBble NMPOMYKTHI M MUTATEJbHBIC BEILIECTBA:
OeJIKY, JUMUABI, YTIEBOJbl, MUHEpAIbHBIC BEIECTBA, BOJA, BUTAMHUHBI. | UrueHa
OpraHoOB TUIIEBAPCHMs, pallMOHAJIbHOE TWTAaHWE. J3HAYCHUE TUTAaHUS U
nuieBapenusi. OOMEH BeIeCTB U SHEPTUH B OpraHu3Me ueoBeka, MpoduIakTHUKa
HapylieHnit mertabonu3ma. Poib BUTaMHMHOB B OpraHu3Me, UX COJIEpKaHUE B
NUIIEBBIX MpoaykTax. [IpodummakTuka mNHUIEBBIX OTPABICHUH, KHIIEYHBIX
UH)EKIUNA 1 Mapa3uTapHbIX 3a00JICBaHUH.

Crpoenue MOYEBBIJICTUTEIIHHOM CHUCTEMBI YeJIoBeKa. Opransl
MOUYEBBIJICIUTEILHON CcUCTEMBI M WX (QyHKUIuMU. OOpa3zoBaHuE MEPBUYHOU W
BTOpuyHO Mouu. [Ipodunaktuka 3a0oneBanuii. Poib Ipyrux cucteM OpraHoB B
BBIJIEJIEHUU TTPOJYKTOB METab0IU3MA.

Myxckasi W OJKEHCKas TI0JIoBasi CHUCTEMa, WX CTpOeHHE U (QYHKIHUA.
OO6pa3zoBaHue MOJOBBIX KJIETOK. OCHOBHBIE 3Tallbl MHAMBUAYATBLHOTO Pa3BUTHUS
yenoBeka. [IpyuunHbl HapylleHUs WHAWBUAYAJIBHOTO Pa3BUTHUS;, HACJIEIACTBEHHbBIC
00Je3HU, UX MPUUUHBI U npeaynpexaeane. Mudexuu, nepenaronmecs moioBbIM
MyTeM, UX TPO(UTAKTHKA.

HepBHas u rymopaibHasi peryisiius MOpPOLECCOB KU3HEAEATEIbHOCTH.
OHJoKkpuHHAas cucteMa. OCHOBHBIE KeJe3bl BHYTPEHHEH CEKpPeluy U UX 3HAYCHUE
JUTSL pOCTa, Pa3BUTHS W perynsanuu (QyHKIuN opraHu3Ma. OCHOBHBIE TOPMOHBI
yesoBeka. Perynsiuus nesTelIbHOCTH Kejle3 BHYTPEHHEW CEKpELnH: CBA3b HEPBHBIX
U TYMOPAJIBHBIX MEXaHH3MOB DPETYISIINH, THUMIOTajJaMo-TUNOGU3apHas CHCTEMA.
CrtpoeHue HEpBHOM CUCTEMBI, €€ OT/IETbI: LIEHTpalibHAas U IepudepruyecKkas HepBHas
cucrtema. CtpoeHue u (yHKIIUU TOJIOBHOTO U CIUHHOI'O MO3Ta.

Comarnueckass M BereratuBHasi HepBHasi cuctemMa. OpraHbl 4yBCTB, HX
ctpoenre U (pyHkiuu. AHanuzatopbl. HapymieHnust paOoThl aHanM3aTOPOB U HX

npopuIakThKa. YCIOBHbIE M 0O€3yCloBHBIE pedaeKchl, pedeKTOpHbIE IyTH.



Briciias HepBHas 1€ATEIbHOCTD, peub U MbllIIeHHE. CO3HaHUE KaK (yHKIUS MO3ra.
CouunanbHas 1 6uosioruueckas o0yclIOBIEHHOCTD MOBeIeHUs yenoBeka. Poias N.M.
CeuenoBa u WN.II. [1aBnoBa B CO3/1aHNM yYE€HUS O BBICHIEH HEPBHOM JEATEIBHOCTH.
Hapyienust n1edaTebHOCTH HEPBHOM CUCTEMBI U MX mpenynpexaecHue. CoH, ero
3HA4YC€HUE U TUTHEHA. B3aMMOCBSA3b ITPOLIECCOB HEPBHOW U TYMOPAIIBHOU PETYIISALIUU.

IBOJIOLMA OPraHMYEeCKOro MUupa.

Jloka3aTenbCTBa HSBOJIIOUMU JKUBOM Mpuponbl. MCTOpus 3BOJIOIMOHHOTO
yuenus; K. Jlunnei, XX.KroBbe, XK.-b.Jlamapk ¥ uX pojib B pa3BUTHM HAyKH.
OcHoBHbIe nToN0xeHUs Teopuu Y. /lapBrHa, ee 3HaUEHUE.

[Tonynmauuu U ux CTpyKTypa. UMCIEHHOCTH MONMYJISIUUKA, BO3PAaCTHOM U
MOJIOBOM cocTaB, JOPMBI COBMECTHOTO CYIIECTBOBaHUS 0cobOeil. MI3MeHYnBOCTh B
nomyssusax. DakTopbl (ABIXKYIIME CUIIbI) 3BOMIONUU. EcTecTBeHHBI 0TOOp -
HanpaBisgomuil Gaktop 3Bomonun. opmMbl €CTECTBEHHOr0 0TOOpa (ABMKYILIUH,
cTabunu3upyroui, papoiatomnii). bops6a 3a cymecrsoBanue. Poib sxonoruu B
U3YYCHHUH MEXaHHU3MOB HBOJIIOIMOHHBIX TpeoOpa3oBaHuil. Bo3HHKHOBeHUE
PUCTIOCOOJIEHHOCTH, €€ OTHOCUTENILHBIN XapaKTep.

Bun u ero xpurepun. MexaHu3mMbl BU000pa3oBanus. V30s1us 1 ee THUIIHI,
POJIb reorpapuIecKoi N30JIAIIH.

MuUKpO3BOIIONMS ¥ MaKpPO3BOJIOLMSA, COOTHOLICHUE UX MEXaHU3MOB. Poib
U3YUYCHHUSI OHTOI€HE3a B IO3HAHUM MEXAHU3MOB 3BOJIIOLMU OPraHUYECKOI0 MHUPA.
buorenernueckuii 3axkoH. buomormueckuii mporpecc m perpecc. Apomopdos,
uavoafanTanus, ooOmas JereHepamus; COOTHOUIEHHE IyTell  HBOJIOLHUU.
OBOJIOLMOHHBIE APAIIJIEIU3Mbl 1 KOHBEPTCHIMSI, UX IPUYUHBL. [ OMOJIOTHYHBIE U
AQHAJIOTUYHBIE OPTaHBbI.

OcHOBHBIE 3Talbl 3BOJIIOLNH KU3HU. [IponcxoxaeHue )KU3HU Ha 3eMJIe.
Haubonee Baxxabie apoMop(}03bl B IBOTIOIIUN KUBOU MPUPO,IBI.

IIpoucxoxxaeHne W SBOJIOLMUSA 4YeNOBeKa. JloKa3aTenbCTBa MPOUCXOKIACHUSA
YeJOBEKa OT JKMBOTHBIX. OTalbl D3BOJIIOLMU 4YeJOBeKa. J[BHXKyIIHe CHIIBI
aHTpororeHes3a. BO3HNKHOBEHHE YEI0BEYECKUX pac. buonornyeckoe u COnUaIbHOE
B IIPUPOJIE YEIOBEKA.

Opranusm u okpyxamoumas cpeaa. Ikocucrembl. buocgepa.



DKOJIOTHS - HayKa O B3aMMOOTHOIIIEHUH OPTaHU3MOB U OKPY>Karoleh Cpeibl,
3HAYEeHUE IKOJIOTHUHU.

[TonsiTue oxpy»karouiei cpelibl U IKOJIOTHYecKoro (hakTopa, Kiaccuukarus
HKOJIOTMYECKUX (PaKkTopoB. [lelicTBUE HKOIOrHYeCKUX (PaKTOPOB.

OrpannunBaromue ¢akropsl. [loHarue skonormvyeckor Huiu. OCHOBHBIE
abuoTtndeckue (akTophl: CBET, TeMIEepaTypa, BIAXKHOCTb, UX POJb B KU3HU
opranu3moB. [lepuoguueckue SBICHUS B )KU3HU MPUPOJIbI: OMOJOTUUECKUE PUTMBI,
dotonepuoau3mM.  Tunmbl  MEXKBUIOBBIX  B3aMMOOTHOIIEHUM: KOHKYPEHIIMS,
XUIITHUYECTBO, TApa3UuTU3M, CUMOHO3.

Pa3nooOpasue nmonysnsiuii, ©X Bo3pacTHas W MoOJioBas CTpykrypa. JmHamuka
YUCJICHHOCTH TIOMYJISAINN U €€ MPUYHHBI.

buonornveckue cooOmiecTBa - MHOTOBUJIOBBIE CHCTEMBI, B3aHMMOCBS3b
OpraHu3MoB B coOOmIeCTBE. OJKocuUcTemMa U OuoreoueHo3. BugoBas wu
IPOCTPAHCTBEHHAs CTPYKTypa 3KOocHCcTeM. PoJib peIKuX BUIOB B IPUPOJE U MEPBI
no ux oxpane. Tpoduueckas CTpyKTypa 3KOCUCTEM: MPOAYIEHTHI, KOHCYMEHTHI,
penyueHtsl. IlpaBuio »skojmornueckoil nupamuael. IluiieBble LHenu W CETH.
KpyroBopot BeliecTB 1 NpeBpalieHUEe SHEPTUN B IKOCUCTEMAX.

Camoperynsiust skocucteM. BHelllHWE U BHYTPEHHUE NPUYUHBI U3MEHEHUS
AKOCHUCTEM, KOJIOTUYECKAS] CYKLIECCHSI.

BnusHue denmoBeka Ha TPUPOAHBIE DKOCHUCTEMBI, crHeruduka IAeHCTBUS
AHTPONOTEHHBIX  (akTopoB. CpaBHEHHUE ECTECTBEHHBIX W HCKYCCTBEHHBIX
HKOCUCTEM. ATPOIKOCHUCTEMBI U IKOCUCTEMBI TOPOJOB. 3HAUCHHE OMOIOTUYECKOTO
pazHooOpasus i HOPMAJbHOTO (PYHKIIMOHHPOBAHUS €CTECTBEHHBIX YKOCHUCTEM,
COXpaHEHHE OWOJIOTHYECKOTO pa3HooOpa3us. 3HadYeHHE MPUPOTOOXPAHHBIX
MEpPONPUATUI U PALlMOHATILHOTO MPUPOAOINIOIb30BaAHUS.

buocdepa kak rimobanpHas 3xocucTeMa, ee rpanuibl. Bkiang B.U.Bepuaackoro
B pa3paboTky yueHusi o O6mochepe. OyHkmuum kxuBoro BemiecTBa. OcoOeHHOCTH
pacnpeneneHus O6momacchl B Onocdepe. buonornuecknit KpyroBopoT. DBOJIOIHUS
ouocdepnl. ['mobanbHbie U3MEeHEHUs B Ouochepe M UX NPUYUHBL. BriushHue

JeSITEIFHOCTH YEJI0OBEKA Ha DBOIONNIO0 OHOCKhEpHI.
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