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[Ipu pa3paboTke mporpaMMbl MO OHMOJOTMHM TEOPETHUECKYIO OCHOBY ISt
OTpeeNeHUs] MOAXO0I0B K (hOPMHUPOBAHUIO COJEPXKAaHUSA Y4eOHOro mpeamera «S1
OMOJOr»  COCTAaBWIM:  KOHIenTyainpHble  mnonoxeHus @DI'OC  COO o
B3aMMOOOYCIIOBJICHHOCTH  II€JIeil, coaepxkaHusl, pe3yJbTaToB OOydeHUss W
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, MOJOXKEHUS 00 OOIIMX IENSIX U
NPUHILINAIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CpEIHETro
obmrero obpazoBanms B Poccuiickoit denepanuu, a TakKe MOJIOKEHUS O CIICIHPUKE
Ouonoruu, €€ 3HAYeHUWM B T[IO3HAHUM SKUBOM MPUPOJABI U OOecneueHuu
CYILIECTBOBAaHMSI 4YeJloBeuecKoro oomiectBa. CoriacHO Ha3BaHHBIM TOJOKEHUSIM,
OTpe/IeieHbl OCHOBHBIEC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma Aa€T mpeicTaBlIeHHE O IENsIX, 00 0OIIel cTpareruu oOy4deHus,
BOCIIUTAHUA W PAa3BUTHS OOYyYalOIIMXCsS CpeACTBaMU y4yeOHOro mpemmera «S51
ouonor», ompenensieT 00s3aTeNbHOE MNPEAMETHOE COAEpPKAHUE, €ro CTPYKTYpY,
pacnpeneneHue Mo pasiejiaM U TeMaM, PEKOMEHIYEMYIO IOCIEeI0BaTEIbHOCTh
U3y4eHUs y4eOHOTO MaTepuana ¢ y4ETOM MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX
CBSI3CH, JIOTUKM OOpa3oBaTENbHOTO TMpOIEcca, BO3PACTHBIX OCOOEHHOCTEH
OoOy4Jaronmxcs Ha YpOBHE CPEAHEro o0IIEero o0pa3zoBaHus 3aHUMAET BaXKHOE MECTO.
Ona olOecrieunBaeT (popMHUpOBaHUE y OOYYAIOMIMXCS MPEACTABICHUN O HAyYHOM
KapTUHE MHpa, paclupser U o0000maer 3HaHMS O JKMBOM mpupojne, eé
OTJINYMTEINIBHBIX MPU3HAKAX — YPOBHEBOM OPTraHU3ALMM W SBOJIIOLHH, CO3MAET
YCIOBUSL  JJIsi:  TIO3HAHWSI  3aKOHOB  JKMBOW  TPHUPOABI,  (popMHpOBaHUS
(GyHKIIMOHATBHOM T'PAaMOTHOCTH, HAaBBIKOB 3J0pPOBOTO M 0e30macHoro oodpasza
AKHU3HU, IKOJIOTUYECKOTO MBIIUICHHUS, IEHHOCTHOTO OTHOILLEHUS K KMBOM MpUpoJe U
YEJIOBEKY.

CTpyKTypupOBaHUE COJEpX)aHUS Y4YeOHOro maTrepuajiia B TIPOrpaMme IO
OMOJIOTMH  OCYIIECTBIEHO C YYETOM NPUOPUTETHOTO 3HAYEHHs 3HAHUU 00
OTJIMYUTENbHBIX OCOOEHHOCTSIX KUBOM MPUPOIbI, O €€ YPOBHEBOM OpPraHHU3alUu U
HBOJIIOLMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npenmera «buonorus»
BBIJICJICHBI CIIEAYIOIINE COoAepKaTelbHble TUHUM: «buonorus kak Hayka. MeToJibl
Hay4yHOTO mo3HaHus», «Kinerka kak Ouosnormyeckas cuctemay, «OpraHuzM Kak
Oouonornyeckas cuctema», «CucreMa W MHOTOOOpaswe OpPraHUYECKOTO MHPay,
«IBOJIOIMS AKUBON MPUPOJBI», « IKOCUCTEMBI U TPUCYLIUE UM 3aKOHOMEPHOCTHY.

[enr wm3ydyenuss yuyeOHoro mnpeamera «buonorus»» Ha 0a30BOM YpPOBHE —
OBJIaJICHNE  OOYyYalONUMHUCA  3HAHUSMH O  CTPYKTYpPHO-(YHKIIMOHATLHOM
OpraHW3allud >KUBBIX CHUCTEM PA3HOTO paHra ¢ TNPUOOPETCHHE YMEHHA
WCIIOJIB30BaTh ATH 3HAHUS JJISI TPAMOTHBIX JIEHCTBHA B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOBI U PEUICHUSI PA3TMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1end u3ydeHusi yuyeOHoro mpeamera «S Ouonor» Ha 06a30BOM
YpOBHE 00ECIIEeUNBAETCS PEIICHUEM CIEAYIOIIUX 3a/1ay:



OCBOCHHE OOYYaIOMMMHUCS CHCTEMbl 3HAHUN O OHOJIOTHYECKUX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBWIaX, CIyKaIUX OCHOBOM
st popMUpOBaHUS TPEACTABICHUH O E€CTECTBEHHO-HAYYHON KapTHHE MHpPA, O
METOJIaX HAyYHOTO IMMO3HaHWs, CTPOCHUU, MHOTO0Opa3ud M OCOOEHHOCTSAX J>KHBBIX
CHCTEM DPa3HOTO YPOBHS OpTaHW3alliH, BBIAAIOIIUXCS OTKPBITUSAX W COBPEMEHHBIX
HCCIICIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOYYArOMIMXCS TIO3HABATEIBHBIX, WHTEIUICKTYaJIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH B MpOIIECCe aHajdu3a JaHHBIX O IyTSAX Pa3BUTHUS B
OMONIOTHH HAYYHBIX B3TJSAO0B, HJEH M TOJXOAOB K HM3YyYEHHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3aIuH;

dbopmupoBaHre y OOyYarONIMXCsl YMEHUH WIIIOCTPUPOBATh 3HAYCHUE
OMOJOTUYECKUX 3HAHUW B TPAKTUYECKOH JESITCIIBHOCTH YEIOBEKA, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUI;

Jnst uzydenust nporpammbl  «Sl O6uosor» Ha 0a30BOM YpPOBHE OCHOBHOTO
obmrero oopaszoBanwms orBoauTcs 34 yaca (1 gac B Henmemio)B 9.

LILlmanupyemMblie pe3yabTaThl

JIMYHOCTHBIE PE3YJIbTATbBI

B cTpykType JHMYHOCTHBIX PE3yJIbTaTOB OCBOEHHUs mpeamera «buonorus»
BBIICJICHBI CJICAYIOIINE COCTABJISIOIIME: OCO3HAHME OOYYaIOIMMHUCS POCCHICKOM
IPaKJAHCKOM MJIEHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH
U CaMOOIpeNEJICHUI0, HaJIWyue MOTHBAlMM K  OOy4YeHHo  OuoJoruw,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEM M HCTOPUYECKUX TPAAUIMI pa3BUTUA OHMOJIOTMYECKOrO
3HAHMS, TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIMXCS PYKOBOACTBOBAThCS B CBOEH
JEATEIbHOCTH I[IEHHOCTHO-CMBICIIOBBIMM ~ YCTaHOBKaMH, HPUCYLIMMHU CUCTEME
OMOJIOTMYECKOr0  O0pa30BaHMsA, HaJIWYME SKOJIOTMYECKOr0  MPaBOCO3HAHMI,
CIIOCOOHOCTH CTAaBUTb LIEJIA U CTPOUTD KUZHEHHbIE TIJTaHBbI.

METANPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yabTaThl OCBOCHHUSI y4eOHOro mpeamera «buomorus
BKJIIOYAIOT: 3HAaYUMbIe Uil (OPMUPOBAHMS MHMPOBO33PEHUSI  O0OyHaroUIUXCs
MEXIUCHMIUIMHAPHBIC (MEXIpPEAMETHbIE) OOICHAYUYHbIC TOHSATHS, OTPa’KaroIue
I[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHpa U CHeUuPUKy METOJ0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIUs, SBJICHUE, MPOIECC,
cUCTeMa, Hay4yHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
uccie0BaHne, HaO0IeHne, U3MEPEHHE, SKCIIEPUMEHT U JIPYTUX), YHUBEpPCAJIbHbIE
yuyeOHble JIeicTBUS  (IIO3HABATENIbHbIE, KOMMYHUKATHUBHbBIC, PETYJIATUBHbBIE),



obecrieunBaromme GopMupoBaHue (HyHKIIMOHATHLHOW TPAMOTHOCTH U COIUATBHOU
KOMIIETEHIINH ~ OOYYaroIIUXCs, CIOCOOHOCTh  OOYYArOIIUXCS — HCIIOJIb30BATh
OCBOCHHBIC MEKIUCIMILTHHAPHBIC, MUPOBO33PEHYCCKHIE 3HAHUS W YHUBEPCAIbHBIC
y4eOHbIC ICHCTBHS B TIO3HABATEIBHOM U COIMAIBHOM MPAKTHKE.

2. TEMATHYECKOE INIAHUPOBAHUE

Ne i/ HaumeHoBaHue pa3iesioB 4 TeM
NPOrpamMmbl Bcero
1 buonorus kak Hayka 2
2 JKuBbIe cCuCTEMBI M UX OpraHU3aIis 1
3 XHUMHUYECKHI COCTaB U CTPOCHHUE KIICTKH 8
4 KuzHenesaTeapbHOCTh KIIETKHA 6
5 Pa3smHOXeHHME 1 MHIUBUTYyaTbHOE PA3BUTHE 5
OpraHu3MOB
5 HacneacTBeHHOCTh M K3MEHYHUBOCTD 8
OpraHU3MOB
7 Cenexuust opranu3MoB. OCHOBBI 3
OMOTEXHOIOTHHI
8 PeszepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I1O 34 0
ITPOTPAMME

3. Coaepxanue yueOHOro Kypca

Tema 1. Buosiorusi Kak HayKa.

buonorust kak Hayka. CBsi3b OMOJOTHH C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamH, (Quiocopuen, S3TUKOM, SCTETUKONH U IMPaBOM.
Ponb Guosiornu B popMHUPOBAHUU COBPEMEHHOM HAYyYHOUW KapTuHBI Mupa. Cucrema
OMOJIOTMYECKUX HAYK.

MeTopl TO3HAHUS KUBOM MPUPOJIbI (HaOMI0IeHNE, SKCIIEPUMEHT, ONKHCAaHUE,
u3MepeHue, kiaccudukanusi, MOJIETUPOBAHKME, CTaTUCTUYecKas o00paboTka
JTAHHBIX).

JdeMoHCcTpanuu:

[Toptpetsr: Y. lapBun, I'. Mennens, H. K. Konsnos, Ix. Yorcon u @. Kpuk.

Tabmuibl 1 cxeMbl: «MeTO bl TO3HAHUS YKUBOU PUPOIBI.




Tema 2. ’KuBble cucTeMbl U UX OPraHU3aLMA.

JKusbie cuctembl (OMOCHCTEMBI) KaK MPeAMET U3ydeHus: ouonoruu. OTiaudre
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CpoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHu3aii OMOCUCTEM:
MOJIEKYJIAPHBIN, KIIETOUHBIN, TKAHEBBIN, OPraHU3MEHHBIN, MOIYJISALMOHHO-BUIOBOM,
HKOCHCTEMHBIH (OMOreoleHOTHYECKUM ), OMOC(EPHBIIA.

Tema 3. XumMuuyeCcKuil COCTAB U CTPOEHUE KJIETKH.

XHUMHUYECKHM COCTAaB KIETKH. XHWMHYECKHUE OJJIEMEHTBI: MaKpOA3JIEMEHTHI,
MHUKPO3JIEMEHTBL. Bo/ia 1 MUHEpabHbIE BEIIECTBA.

OyHKIMM BOJABI W MHUHEPAJBbHBIX BellecTB B KieTke. lloanepskanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u crpoeHue O€IKOB. AMHUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnMBbIE 1 3aMEHHMbIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYJibl (TIEpBUYHAs, BTOPUYHAS, TPETHYHAS U
YETBEPTUYHASl CTPYKTypa). XUMHUYECKHE CBOWCTBa OenkoB. buonorumueckue
(GyHKUIHUU OENKOB.

depmeHThl — OHoNornyeckue Karanuzaropbl. CTpoeHue hepMeHTa: akTUBHBIN
neHTp, cyocrpatHas cnemupuyHocTh. Kodepmentsl. Butamunbel. OTiauuus
(epMEHTOB OT HEOPTraHUYECKHUX KATAIM3aTOPOB.

YraeBoasl: MOHOCaxapuabl (TI0K03a, pu03a U Je30KCUpru003a), Tucaxapubl
(caxapo3a, JakTo3a) U MoJUcaxapuabl (Kpaxmayi, TJHUKOTEH, IEJITI0JI03a).
buonornyeckue GpyHKIIMM yTiIeBOIOB.

Jlunuael:  tpurmuepunsl,  Gochomunuasl, crepounbl. ['mapoduibHO-
ruapopoOHbie  cBoiicTBa. buonornueckue QyHkuuum aunugoB. CpaBHEHHE
YII€BOA0B, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTUU.

Hykneunoseie xkucnorsl: JHK wu PHK. Hykmeornasr — MOHOMEpHI
HyKJIeuHOBBIX KuUCHOT. Ctpoenue u ¢ynkuun JHK. Ctpoenue u ¢pynknuu PHK.
Buasl PHK. AT®: ctpoenue u ¢pyHKIuu.

[MuTonorus — Hayka o kierke. Kiierounast Teopusi — mpuMep B3auUMOJICHCTBUS
unen 1 paKkToB B HAYYHOM MMO3HAHUU. MeTO bl U3yYEeHUS KIICTKHU.

Krnerka kak menoctHas kuBasi cuctema. O01mue mpu3Hak KJIETOK: 3aMKHYTast
HapykHas MemOpana, Mmosiekynabl JIHK kak reHeTmdeckuil ammapar, cucTema
CUHTE3a Oernka.

Tunel KIETOK: JyKapuoTHYeckas M mpokapuotudeckas. OcoOeHHOCTH
CTpOEHUs TPOKapUOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTpoeHwme
AYKApUOTUYECKOW KIETKU. (OCHOBHBIE OTJIUYMUS PACTUTENBHOM, MKUBOTHOW U
IrpUOHOM KIIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpPhl KJIETOK — KJIIETOYHAsl CTEHKA, TIIMKOKAIUKC, UX
dbyukiuu. [Inazmatudeckas memOpana, e€ cBoiicTBa U GpyHkuuu. [{uToriazma u eé
opraHounbl. OmHomemOpannbie opranounsl kietku: OIIC, ammapar [Nombmxw,



nn30coMbl.  [loilyaBTOHOMHBIE OpPraHOWABl KIETKH: MUTOXOHAPHUM, IUIACTUIBI.
[IpoucxoxaeHne MUTOXOHApHA © TiacTua. Bunel mmactun. HememOpaHHbIe
OpTraHOUJbl KJIETKU: pPUOOCOMBI, KJIETOUHBIA IIEHTP, LEHTPUOJU, PECHHUUKH,
KryTHUKHA. ODYHKIIMU OPraHOUI0B KJIETKU. BKiItoueHus .

Anpo — perynsaTopHblil neHTp kieTku. CTpoeHue sijapa: siiepHas 000JI0YKa,
KapuoIia3Ma, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIETKE.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BemiecTB, WM MeTaboau3M. AcCCUMMIIAIMS (TUTAaCTUYECKU OOMEH) U
JUCCUMUIISIUSA  (SHEPTreTUYeCKnii OOMEH) — JIBe CTOPOHBI EIMHOro Tpolecca
MeTabonu3ma. Pojib 3aKOHOB COXpaHEHHUsI BEIIECTB W DHEPrUd B TMOHUMAaHUU
MeTabosm3ma.

Tunel oOMeHa BelecTB: aBTOTPO(DHBIN U reTepoTpodHbIit. Ponb ¢pepmeHTOB B
OoOMEHE BEIlIeCTB U MPEBPAIICHUH YHEPTUH B KIIETKE.

®orocunTe3. CperoBas W TeMHOBas (a3pl  QorocuHTe3a. Peakuun
dborocunTeza. DPhekTuBHOCTH (HOTOCHMHTE3a. 3HAUYCHUE (DOTOCUHTE3A ISl KU3HU
Ha 3emie. BnusHue yciaoBuid cpeipl Ha POTOCUHTE3 W CIIOCOOBI MOBBIIMIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHUI.

XeMOCHHTe3. XEMOCUHTE3UPYIOIIe OaKTepuu. 3HAYEHUE XEMOCHHTEe3a IS
JKW3HU Ha 3eMII€.

DHepreTuueckuii OOMEH B KJIeTKe. PacliernsieHue BeIIeCTB, BbIJCICHUE U
aKKyMYJIMPOBAHHE PHEPTUU B KJIETKE. DTarbl YJHEPreTHIECKOTro oomMeHa. ['nukonus.
bpoxenue m ero Buapl. KuciopogHoe OKHCIIEHHE, WM KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunrpoBanne. IPGHEeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakinuun wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanusi reHetnuecko uHdopmanuu B KieTke. ['eHeTHueckuid KOJ U €ro
cBoiicTBa. Tpanckpuniusi — Marpuubii cunte3 PHK. Tpancnsauus — O6uocuntes
Oenka. Oramnbl TpaHcisiuu. KomaupoBanwe aMuHOKHUCIOT. Ponb pubocom B
onocuHTe3e Oenka.

Hexkinerounsie Gopmsbl xu3Hu — BUpychl. Mctopust otkpsitus Bupycos (/. W.
NBanoBckuit). (OCOOEHHOCTH CTPOCHHMS W JKM3HCHHOTO IIMKJa BHPYCOB.
bakrepuodarn. bonesnu pacreHuil, KUBOTHBIX U YEJIIOBEKA, BBHI3bIBAEMBIC
Bupycamu. Bupyc mmmyHonedunmra uvenoeka (BHUY) — BozOyaumrens CIINU/da.
OOpaTtHass ~ TpaHCKpWILMs,  peBepraza W uHTerpaza.  [Ipodwunaktuka
pacrnpocTpaHeHUsI BUPYCHBIX 3a00JIeBaHUH.

Tema 5. Pa3MHOKeHHEe M1 HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounblii WK, WM JKU3HCHHBIM IMKN KiIeTkd. MHATepdaza m MUTO3.
[Ipomeccrl, mportekatonue B uHTepdasze. Perumkanus — peakius MaTpUYHOTO
cunte3a JIHK. Crpoenune xpomMocoM. XpOMOCOMHBIA Ha0Op — KapHUOTHIL.
JIMTTON THBIN u TrarJION THBIN XPOMOCOMHBIE Ha0OPBI. XpoMaTtusl.



[{uronoruyeckue OCHOBBI Pa3MHOXKEHUSI M  HUHAUBUIAYAIBHOTO  Pa3BUTHS
OpraHU3MOB.

Henenne kinerkn — muto3. Cragum mutosa. Ilporeccel, mpoucxoasiiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOJIOTHMYECKUI CMBICT MUTO3A.

[Tporpammupyemast rubenb KIETKH — aromnTo3.

®opmbl pa3sMHOXKEHHUSI OPTaHM3MOB: Oecrosoe U monoBoe. Bumbl Oecronoro
Pa3MHOXXEHUS: JIEJICHWE HaJBOE, IOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHUe, BETE€TaTUBHOE pa3MHOKEHHE. VCKycCTBEHHOE KIOHHPOBAHHE
OpTraHW3MOB, €r0 3HAYEHUE JIJIS1 CEJICKIINU.

[TonoBoe pazMHOKEHHE, €r0 OTIANYUSI OT OECTIOIOTO.

Meito3. Cragun wmenosa. [Ipouecchl, NMpOUCXOISIIME HA CTaAUsAX MENO03a.
[ToBenenne xpomocom B Meno3e. KpoccuHrorep. bHOIOrMYECcKHil CMBICT H
3HAYEHHUE MEHO03a.

["ameTorenes — mporecc 00pa3oBaHMsS TOJIOBBIX KJIETOK Yy JKHUBOTHBIX.
[TonoBeie skene3bl: CEMEHHUKM W sUdHUKU. OOpa3oBaHUE U Pa3BUTHUE TMOJIOBBIX
KJIIETOK — raMer (CIepMaro30uj, SMIEKIIeTKa) — CIepMAaTOreHe3 U OBOTEHES.
OCOOEHHOCTH CTPOEHUS SIMIEKJIETOK M crepmMaTo3ouioB. OII0OA0TBOPEHHE.
[Taprenorenes.

WunuBunyanbHoe  pa3Buthe  (OHTOTE€HE3). OMOpHUOHAIBHOE  Pa3BUTHE
(3MOpuorenes). Jtarnbl 3MOPHOHAIBHOTO Pa3BUTHS Yy IMO3BOHOYHBIX J>KUBOTHBIX:
npoOieHue, racTpyisiusi, opraHoreHe3. lloctamOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS: TPsIMOE, HEMpsiMoe (JMYuHO4YHOE). BrusHue
Cpellbl Ha Pa3BUTHE OPraHU3MOB, (aKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOKIAEHHBIC
YPOICTBa.

Poct m pasButne pacteHuii. OHTOr€HE3 LBETKOBOI'O PACTEHUS: CTPOEHUE
CEMEHHM, CTAJINM PA3BUTHSI.

Tema 6. HacsiencTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHetuku. Mcropus pasButus reHeTUKU. Ponp nurosorun
U OMOPHUOJIOTMM B CTAHOBJICHUU TEHETUKHU. Bkianm poccHiicKux M 3apyOesKHBIX
V4€HBIX B pa3BUTHE TEHETHUKU. MeTOJbl TEHETUKU (TUOPUIOJIOTHUYECKUN,
[UTOTCHETUYECKUH, MOJICKYISIpHO-TeHeTHYeCKUii). (OCHOBHBIE T'€HETUYECKHUE
noHATUS. ['eHeTnYecKas CHMBOJIMKA, UCTIOJIb3yeMasi B CXeMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAacjeAOBaHUs MPU3HAKOB, yCcTaHOBJIEHHbIE ['. Mennenem.
MoHorubpuHoe CKpelMBaHue. 3aKOH €AUHOO0Opa3usi TUOpHUIOB MEPBOTO
nokoJjieHus. [IpaBuio qoOMUHUPOBaHMS. 3aKOH pacIEIUICHHUs MpU3HaKoB. ' unoresa
YuCTOTHI rameT. [losIHOe ¥ HenmoTHOEe TOMUHUPOBAHUE.

JluruOpuHOE CKpemmBaHue. 3aKOH HE3aBUCUMOTO HACIIEOBaHUS IPU3HAKOB.
[{uToreHeTueCcKre OCHOBBI JUTHOPUIHOTO CKpPEIIMBAaHHS. AHaIU3UPYIOIIee
ckpemrBanue. Vcnoip30BaHNe aHATU3UPYIOIIETO CKPEIIMBAHMS ISl ONPEACICHUS
re€HOTHUIIa OCOOHU.



CueryieHHOE HacienoBaHue npu3HakoB. Padora T. Moprana o cuenjieHHOMY
HACJICAOBAaHUIO T€HOB. HapylieHue cuerieHnst FeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAas1 TEOPUS HACIEACTBEHHOCTH. | €eHETUUECKNE KAPTHI.

['enernka mosa. XpOMOCOMHOE ONpEIEICHUE MoJa. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TeTeporaMeTHble oOpraHus3Mmbel. Hacnemosanue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

W3meHunBOCTh. BHUIBI M3MEHYMBOCTH: HEHACIEACTBEHHAS U HACJIEICTBEHHAS.
Ponep  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOM(UKALIMOHHOW M3MEHUMBOCTH. BapuallnoHHBIN psii U BapualMOHHAs KPUBAsl.
Hopma peaknum npusHaka. KolmdyecTBEHHbIE M KadyeCTBEHHBIE NPHU3HAKKM U HX
HopMa peakiuu. CBolicTBa MOAU(UKAIIMOHHON U3MEHYHUBOCTH.

HacneactBeHHasi, WM TE€HOTUIMYECKas, HM3MEHYMBOCTh. KoMOmHaTHBHAs
U3MEHYMBOCTh. Melio3 M TMOJOBOM mpolecc — OCHOBa KOMOMHATHBHOM
U3MEHYMBOCTU. MyTannoHHas u3MeHunBocTh. Kilaccuukanus myTtanuil: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHbIE. YacToTa U MpUYUHBI MyTaluil. MyTareHHble (akTopsbl.
3aKOH rOMOJIOTHYECKHX PAAOB B HacleACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BuesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka yenoseka. Kapumorun denmoBeka. OCHOBHBIE METOJbI T€HETUKH
YeJI0BEKa: IeHealOrMuecKuid, OJIM3HEIOBbIN, IUTOTEHETHUECKUN, ONOXUMUYECKUH,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENIECIICHHE TEHOTHIIA:
ITOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHCIE C MOMOIIBIO
[1IIP-ananu3a. HacnencTBeHHbIe 3a00IeBaHUs YyeI0BeKa: TEHHbIC 00JIe3HU, 00JIe3HU
C  HAaCJEICTBEHHOM  MpeApacHojOKEHHOCTbIO,  XpPOMOCOMHBIE  OOJE3HH.
Comarnyeckne W TeHepaThBHble MyTaluu. CTBOJIOBBIE KIETKH. [IpuHUMIIBI
3I0pOBOTr0 00pa3a >KM3HU, AUATHOCTUKH, MPOPUIAKTUKHA U JIEYEHUSI T€HETUUYECKUX
Oone3Hel. MeauKko-TeHEeTUYEeCKOe KOHCYJIbTHPOBAHHME. 3HAUYEHHE MEIUIIMHCKOM
T€HETUKHU B MIPEJIOTBPALLEHUH U JICUEHUU T€HETUYECKUX 3a00JIeBaHNI YeJIOBEKa.

Tema 7. Cenexknusi opranu3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka W IIPOLIECC. 3apOXKACHUE CENEKIMH U JOMECTHUKALMAL.
VYyenue H. . BaBuiioBa o 1ieHTpax MNPOUCXOKACHUS U MHOT00Opa3us KyJlIbTYPHBIX
pactenuil. LIeHTphl MPOMCX0XKAEHUS JOMAIIHUX )KUBOTHBIX. COpT, MOPOJa, IITAMM.

CoBpeMeHHbIE METOJIbI CeNEeKIMU. MaccoBblil 1 MHAUBUAYAJIbHBIA OTOOPHI B
CEJICKIMU PACTEHM M KUBOTHBIX. OlEHKa 3KcTepbepa. BIuM3KopoACTBEHHOE
ckpeuiuBanue — uHOpuauHr. Yucrtas nunHus. CKpelmIMBaHUE YHUCTHIX JIMHUU.
['erepo3uc, winu ruOpuaHas cuia. HepoAcTBEHHOE CKpelllMBaHWE — ayTOPUAMHI.
Otnanénnas rubpunnsanus u e€ ycnexu. IcKycCTBEHHBIN MyTareHes3 v Moxy4eHHe
IIOJIMIUIOUIOB. [IOCTHKEHUS CEJIEKIIMN PACTEHNUM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buorexHoOTHS Kak OTpacib NPOU3BOACTBA. ['€HHas HMH)KEHEpHUs. OTaIlbl
co3nanuss pekomOuHanTHOM JIHK wu Tpancrennsix opranuzmoB. Kierounas
uHxeHepus. Kierounsle KyJabTypbl. MHUKPOKJIOHAJIBHOE Pa3MHOXKEHUE PACTEHUM.
KiloHnpoBaHMEe  BBICOKOIIPONYKTHUBHBIX  CEJIBCKOXO3AMCTBEHHBIX  OpPTraHU3MOB.



Okojoruueckue U ITudeckue  mpobirembl. MO —  reHeTHdeckH
MOIU(UIIMPOBAHHBIE OPTAHU3MBI.

Tema 8. DB0OIIOIHOHHAS OMOJIOTHS.

[Ipennochuiku BO3HHUKHOBEHHMSI HBOJIOIMOHHOM TEOpHUH. DBOJIIOIUOHHAS
Teopust U €€ MecTo B Ouosioruu. BiusiHHE 3BOIIOLIMOHHOM TEOpPHHM HA Pa3BUTHE
OMOJIOTMH U APYTUX HAYK.

CBuzerenscTBa  3BOMIONMHU. IlaneoHTONOrMYeCKUe: IMOCIENOBATEIBHOCTD
NOSIBJICHUST BHUJOB B IAJCOHTOJIOIMYECKON JIETONHCH, THEPEeXOJHble (HOPMBI.
buoreorpadudeckue: cxoncTso u paznuuue ¢payH u (GIop MaTepUKOB U OCTPOBOB.

OMOpHUONIOTMYECKHe: CXOJACTBA M PAa3IU4uusi SMOPHOHOB pAa3HBIX BHJIOB
NIO3BOHOYHBIX. (CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIC, aHAJIOIMYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACJEJACTBEHHOCTH W OCHOBHBIX META0OJIMYECKHX NyTeH y BceX
OpraHU3MOB.

OomonnoHHass teopus Y. JlapBuHa. IIpeanochliku  BO3HUKHOBEHUS
JapBUHM3MA. JIBWXKyIMe CHIIBI HBOJIOLMH BHUJIOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE NPU OrPAHMYEHHOCTH PECYpPCOB, HEOIPENENIEHHAas W3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3BosoIuK (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkponsBosrorus. [lomynsnus kak eMHUIA BUAA U SBOIIOLUN.

JBrokymue cuibl ((hakTOphl) HBOJIIOIUU BUAOB B MpUpoJe. MyTallMOHHBIHI
npouecc M KOMOMHATHBHAs HM3MEHYMBOCTh. llomynsiiMOHHBIE BOJHBI U Jpeud
reHoB. M30uus 1 MUrpanus.

EctecTBeHHBbII 0TOOp — HampaBidlmui Qakrtop 3BoMOUUU. DOpPMEI
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT, OPraHU3MOB Kak pe3yibTarT 3Bojiouuu. [Ipumepst
MPUCHIOCOOIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UAHOATANITAIIIH.

Bun wu  BugooOpazoBanue. Kpurepunm Buzpa. OcHOBHBIE  (POpPMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJIOrHIeCcKoe.

Maxkpossomoonust. @Dopmbl  3BOJIOLUHM:  (UIETHYECKAs, JIUBEPIeHTHas,
KOHBEpreHTHasi, napauienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IpoucxoxaeHue OT HecleUuaaTu3upoOBaHHBIX NpenkoB. [Iporpeccupyromas
crenuanu3anusa. AqanTuBHas paguarus.

Tema 9. Bo3HUKHOBEHUE U Pa3BUTHE KU3HHU HA 3emJie.

JloHay4yHble NpPEICTABICHHUA O 3apOXKICHUU JKW3HU. HaydHble TIuUIoTe3sl
BO3HUKHOBEHHUSl JKU3HM Ha 3emsie: aOuoreHe3 M MaHCIepMHUs. XHUMHYecKas
HBOMIONMSL. AOHUOTEHHBIM CHUHTE3 OpPraHWYECKHMX BEIIECTB W3 HEOPraHWYECKHX.
OKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKON dBOIonMU. HadanbHble dTarbl
ouonornueckoit sBomounu. ['mnoreza PHK-mupa. dopmupoBanne memOpaHHBIX



CTPYKTYP W BO3HMKHOBEHUE NPOTOKJIETKU. lIepBble KIETKM M WX 3BOJIOLHA.
®opMUpOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Pa3Butue xu3HM Ha 3emiie 1o 3pam u nepuoaam. Karapxei. Apxeiickas u
npoTepo3oiickas 3pbl. [lameosoiickas 3pa u €€ mNepuojbl: KeMOPUHCKUH,
OPAOBUKCKHUH, CHLITYPUMUCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so301ickas 3pa u €€ NepUoabl: TPHACOBBIN, IOPCKUM, MEJIOBOM.

KaliHo30Mickas 3pa ®W €€ 1NepuoAbl: MNaJCOT€HOBBIM, HEOTCHOBBIM,
AHTPOIOTECHOBBIN.

XapakTepucTUKa KJIMMaTa U Te0JOTMYECKUX mpolueccoB. OCHOBHBIE 3TaIbl
HBOJIIOIMU PACTUTEIILHOTO W KMBOTHOrO MHpa. ApoMopdo3bl y pacTeHUHl W
XKUBOTHBIX. [TosiBIIEHUE, paclBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYEeCKOro MHUpa Kak OTpaxeHue 3BOJIoUUH. OCHOBHBIE
CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

DBOJIOLHS YeI0BEKA. AHTPONOJIOrus Kak Hayka. PazBurue npencraBieHuil o
IPOUCXOXKJIEHUN uYenoBeKka. Meroabl wu3yyeHus aHTponoreHe3a. CxoncTtBa H
pa3nuyMs 4eJI0BEKA U KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHUE YEIIOBEKaA.

JIBrkymue cuibl (Paktopsl) anTponoreHe3a. HacienctBeHHass H3MEHYHBOCTD
U €CTECTBEHHBIM 0TOOp. OOIIecTBEHHBIM 00pa3 KU3HU, HU3TOTOBIECHUE OPYIUil
TPYyZa, MBILIJICHUE, PEYb.

OCHOBHBIE CTaUU U BETBU 3BOJIIOLMM YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
ymenelii, YemoBek mpsAMOXonasmui, YemoBeKk HeaHIEpTalbCKui, YeloBek
pazymHbli. Haxonku ucCKomaemblX OCTATKOB, BpeMsl CYyIIECTBOBaHHUS, 00JIaCTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHS.

UYenoseueckne  packl. OCHOBHBIE  OOJIBIIME  pachl:  €BPOIEOWHAS
(eBpaswuiickas), HErpo-aBcTpajioujiHasi  (dKBaTOpUAJIbHAS), MOHTOJIOUTHAS
(a3uarcko-amMepuKaHCKasi). Ueptel  MpUCTOCOOJIEHHOCTH  MpECTaBUTENCH
YeJIOBEUECKUX pacC K YCIOBUSAM CYIIECTBOBaHUSA. EIMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacuzma.

Tema 10. Opranu3msl 4 OKpY:Kamomasi cpeaa.

DKOJIOTHs KaK HayKa. 3aJaud ¥ pa3Jesibl SKOJOTUU. MeTolIbl IKOJIOTrHYeCKUX
UCCJIEI0BAHUM. DKOJIOTMYECKOe MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKA.

Cpenpl 0oOWMTaHUSI OpPraHM3MOB: BOJIHAs, HA3EMHO-BO3AYIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Oxonornueckue ¢akropsl. Kiaccudukanus 5SKOJIOTHYECKUX — (PAKTOPOB:
abuotuyeckue, OWOTMYECKME W aHTPOMNOreHHble. JlelCcTBHE HKOJIOTHYECKUX
(GhaKkTOpOB Ha OPTAHU3MBI.

AbGuotnyeckue (akTopbl: CBET, TeMIepaTypa, BIaKHOCTb. dDoTorneprogusm.
[Ipucnocobnenusi  OpraHU3MOB K  JCHCTBUIO  aOMOTHYECKUX  (DAKTOPOB.
buosiornueckue puTMsl.

buotnueckue daxktopsl. Buabsl 6MOTHUECKHX B3aMMOJICUCTBUIN: KOHKYPEHIIMS,
XHUIIHUYECTBO, cuMOMo3 u ero ¢opmbl. [lapasutusm, koomeparusi, MyTyaiau3M,



KOMMEHCAJIN3M (KBAPTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIU3M, HEUTpaIHU3M.
3HaueHHe OHMOTMYECKHUX B3aUMOJECUCTBUI I CYLIECTBOBAHUS OPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUUECKHE  XapaKTepUCTUKU momyJisiiud. OCHOBHBIE — IOKa3aTelH
MNOMYJISIUNA: YHUCICHHOCTh, IUIOTHOCTb, POXIAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[mHaMuka 4YuCIEHHOCTH MOIMYJISLUN U €€ Perysusl.

Tema 11. Coob1ecTBa U 3K0JI0rHYECKHE CUCTEMBI.

CooOmiecTBO OpraHu3smMoB — OuoreHo3. CTpyKTypbl OWOIIEHO3a: BHUAOBas,
NpPOCTPAaHCTBEHHAsA, Tpoduueckas (mumieBas). Buabsl-momuHanTel. CBA3M B
OHUOILIEHO3E.

DKOJIOTHYeCKUEe CUCTeMbl (9kocucteMsbl). [loHstue 00 »sKocucTeMe W
ouoreoneHoze. DOyHKIUOHAIbHBIE KOMIIOHEHTHl 3KOCHUCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BeIECTB U MOTOK SHEPIUU B HKOCUCTEME.
Tpoduueckue (nuieBbie) ypoBHH 3KocucTeMbl. [IuieBbie nienu u cetu. OCHOBHBIE
MOKa3aTelld 3IKOCUCTEMBI: Omomacca, MNPOAYKLUHS. DKOJIOTMYECKHE IMHPAMUIBI:
MPOAYKIIUU, YHUCICHHOCTH, Ouomacchl. CBOWCTBAa 3SKOCHCTEM: YCTOWYMBOCTb,
camoperyJsinus, paputue. CyKueccus.

[IpupoaHbpIe IKOCUCTEMBI. DKOCHUCTEMBI 03€p M PEK. DKOCHCTEMA XBOMHOIO
VI IIAPOKOJINCTBEHHOTO JIECa.

AHTpPONIOTE€HHBIE ~ 3KOCUCTEMBI.  ATpPO3KOCUCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasHoobpazue kak ¢akrop ycToWyuBocTH dKocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o O6umocdepe. I'panuiipl, coctaB U CTPyKTypa
ouocdepnl. Kuoe BemectBo U ero (ynkiuu. OcobGeHHOcTH Ouochepsl Kak
rJ100aIbHOM dKocHucTeMbl. JluHaMuyeckoe paBHOBecue M oOpaTHasi CBsI3b B
ouocdepe.

KpyroBopoTsl BemiecTB U OMOr€OXMMHYECKHE LIUKIIbI 3JIEMEHTOB (yriieposa,
azota). 30HAIBHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBedecTBO B 6uochepe 3eMiau. AHTPOIIOTE€HHbIE U3MEHEHHs B Ouocdepe.
['1oGanbHbIE IKOJIOTHYECKUE TTPOOIIEMBI.

CocyuiecTBoBaHH€e IpUPOIbI U dyenoBedecTBa. CoxpaHeHne 6HOpa3zHOOOpa3us
KaK OCHOBa YCTOMUMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOIO YIPaBICHUS
NPUPOAHBIMU PECYpPCaAaMU M UX UCIOJIb30BaHUE. JOCTH>KEeHHsT OMOJIOTMHM M OXpaHa
TIPUPOIBI.



4. IloypouHoe MJIaHUPOBAHUE

1 bruonorus kak Hayka.

2 MeTtojbl OMOJIOTHH.

3 KJ1IeTOYHOE CTPOCHUE OPTaHU3MOB.

4 HexneTounble (OPMBI )KU3HHU.

5 Ilpu3HaKku OpraHu3MoOB.

6 JlomamiHue pacTeHUs U yXOJI 32 HUMHU.

7 LlapcTBO pacTeHus.

8 LlapcTBO rpuOBbI.

9 IlapcTBO OGakTEepUH.
10 LlapcTBO )XKMBOTHBIE.
11 Yuenue 00 3BOIONUHA OPTaHUYECKOTO MUpPA
12 CxoacTBO Y€I0BEKA C JKUBOTHBIMHU.
13 Paznuuue yenoBeka ¢ )KUBOTHBIMH.
14 Ctpoenue uenoBeka.
15.IIponecchl KU3HEACATEIBHOCTH YEIOBEKA.
16 Pa3zMHOXK€EHME U pa3BUTHE OpraHMU3Ma YEJIOBEKA.
17 HacnenoBaHue NMpU3HAKOB U OOJIE3HEN.
18 Onopa u nBMXEHHE.
19 OnopHo-nBUraTeILHBIN Manapar.
20 OpraHbl 4yBCTB.
21 Posib OpraHoB 4yBCTB B )KU3HU YEIOBEKA.
22 IloBeneHue 4eIoBEKA.
23 Tlcuxomorus 4eyoBeKa.
24 ColOnrofieHue CaHUTAPHO-TUTUEHUYECKUX HOPM
25 TlpaBuna 3p0poBoro oopasa xu3Hu. 26 [Ipuemsl okazanus nepBoit
JOBpaYeOHOM MTOMOIIIH.
27 Heitpo-rymMopasibHas perysius
KU3HEJEATEIbHOCTH OpraHu3Ma.
28 Iluranue.Cucrema NuieBapeHusl.
29 Jlpixanue.CucteMa AbIXaHHUs.
30 BuyTpenHsis cpeqia opraHus3Ma.
31 UMMyHUTET.
32 TpaHcCHOPT BELIECTB.

33 KpoBecHocHas u iuM@paTHieckas cucreMa.
34 OOMeEH BelIeCTB B OpraHu3Me.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

9 knacc- buonorus (B.B.Ilaceunuk) M. « ITpocsenienue» 2023
10 knacc-buonorus (A.A.Kamenckuit) 2-e uznanune M. «IIpocsenienue» 2020

11 xkmacc-buonorus (A.A.Kamenckuit) 3-e uznanue M. «IIpocsemienue» 2021

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



