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1. Pacrenus.

1.1. Pacrenue - nesoctHbiii opranu3m. Kierounoe crpoenue pacrenuid. [locryrnnenue
BELIECTB B KIIETKY, €€ POCT U JeJeHUe. TKaHN PaCTUTENbHBIX OPraHU3MOB. B3anMoCBs3b KIIETOK,
TKaHEW, OPraHoB.

1.2. Kopens. Bunabl kopuaeid. Tunsl kopHeBbIX cucteM. [louBa, ee 3HaueHUE IS KU3HH
pactenuii. OxpaHa nouys. BHelninee n BHyTpeHHee cTpoeHHue KOpHs. 30Ha KopHA. Poct kopHs. Oc-
HOBHbIE (DYHKLMU KOPHSI: TOTJIOIIEHHE BOJbl U MUHEPAJBbHBIX BEUIECTB, YKPEIUICHUE PACTEHHUS B
nouBe. Jlpixanue KopHs. Y 1o0penus. 3HaueHne oOpaboTKuU MOYBbI, BHECEHHS yao0penuii. Kop-
HEIUI0/1bl, X HCIIOIb30BAHUE YEIOBEKOM.

1.3. To6er. ITouka - 3agarounslii mooder, ee cTpoeHue. [louku BereTaTuBHbBIE U I[BETOY-
Hble. Pa3BuTHe modera U3 Movku.

Jluct, BHemHee cTpoeHue aucta. JKuikoBanue. JIMCThs NpocThie U cioXkHbIE. JIncTopac-
nojoxenne. OCOOEHHOCTH MUKPOCKOITMYECKOTO CTPOSHHUS JINCTA B CBSA3H € €r0 (PYHKUIUSMU: TI0-
KpOBHasl TKaHb (KOXHIIA, yCThHIIA), OCHOBHAS, MPOBOJIAIIAS U MEXaHUYECKasl TKaHU JIMCTA.

DoTOCUHTES.

JlpixaHue, ucrapeHue BoJbl TUCThIMU. Bunonsmenenus nucteeB. Jlucronaa. Heobxonu-
MOCTb 3aIUThI BO3AYyXa OT 3arpsA3HeHus1. Poib 3€JIeHbIX paCTeHU B PUPOJIE U KUZHU YEIOBEKA.

Crebens. Poct ctebns B 1munHy, BetBienue. opmupoBanue kponsl. BHyTpeHHee cTpoe-
HUE JIPEBECHOTO CTEOJIS B CBSI3U ¢ ero QyHKIusaMu. PocT crebis B Tommuny. OO6pa3oBaHue To-
JUYHBbIX Kosel. [lepenBrxkeHrie MUHEpaIbHBIX U OPraHUYECKHUX BEIIECTB IO CTEOII0, OTI0KEHUE
3alacHbIX BELIECTB.

BunonsmeneHnnsie nmoberu: KOpHEeBUIlE, KIyOeHb, TYKOBHIIA, UX CTPOEHUE, Ouonoruye-
CKO€ U XO35ICTBEHHOE 3HAYEHUE.

1.4. IIBerok u mioA. L{BeTok - BUIOM3MEHEHHBIN 10OeT. 3HaYeHHE IIBETKA B Pa3MHO-
*KeHUU pacTeHuil. CTpoeHHe OKOJIOIBETHHUKA, THIUMHKU U mecTuka. ColBeTus 1 ux 6uosoruye-
CKO€ 3Ha4Y€HHUE, IEPEKPECTHOE ONBUIEHNE HACEKOMBIMH, BeTpoM. CaMoonbsuieHne. OmionoTsope-
HUE.

OO6pazoBaHue ceMsH U IJ10]10B (Ha MpUMepe ABYOJIbHBIX U OAHOAO0IBHBIX pacTeHui). Pas-
MHOXEHHUE PACTEHUIN CEMEHAMU. Y CIIOBHS TPOPACTaHUs ceMsH. [l pixanue ceMsH. [Iutanue u pocr
IIPOPOCTKOB.

1.5. Pa3mHo:keHMe pacTeHUIi U ero 3Ha4yeHne. Crnocodbl pazMHo:keHHs. Bereratus-
HOE pa3MHOXEHHE. Pa3MHOXEHHE pacTEHUI C IOMOIIBIO BEr€TaTUBHBIX OPraHOB B IIPUPOJAE U
pacTeHHeBOCTBE (BUAON3MEHEHHBIMU IT0OEraMu, YepeHKaMH1, OTBOJIKAMH, JEJICHUEM KyCTa, IPH-
BUBKOH). bruonornueckoe u X03sHCTBEHHOE 3HaUEHNE BET€TATUBHOTO Pa3MHOKEHUSI.

1.6. Otaeasnl pacTeHmMii.

Bopopocau. CrpoeHune U IKHU3HENEATENBHOCTh OJHOKIETOYHBIX (XJIAMHJAOMOHA/A,
IJIEBPOKOKK, XJIOPEJIa) U MHOTOKJIETOYHBIX BoZopociei. PasmHoxenue Bogopocieit. Hutuarteie
BoJlopociid. Mopckue Bomopociu. Ponib Bozopociieil B IpuUpoie U HAPOJHOM XO3SIMCTBE, HUX
OXpaHa.

Mxu. CtpoeHue U pa3sMHOXKEHUE KyKYIIKHHA JIbHA. Mox cdarnym. O6pa3oBanue Topda,
€ro 3Ha4YeHHUE.

IManoporHuxu. CTpoeHue 1 pa3MHOKEHHE, POJIb B IPUPOJE U KU3HU YEIIOBEKA. XBOILIH.
[InayHslI.

I'onocemennsbie. CTpoeHne U pa3MHOXKEHHE (Ha IPUMEPE COCHBI, €l WU APYTUX XBOM-
HBIX). PacripocTpanenne XBOMHBIX, UX 3HAUYEHUE B PUPOJIE, HAPOTHOM XO3sIiCTBeE.



IokpbiToceMeHHbIe pacTeHusi. MHOrooOpa3ue IBETKOBBIX pacTeHHWi. BrusHue nes-
TETHHOCTHU YEJIOBEKa Ha BUJOBOE MHOI00Opa3He IBETKOBBIX pacTeHHid. ['0Ccmo1cTBO MOKpHITOCE-
MEHHBIX B COBpEeMEHHOM (hiiope 3eMiIu, UX MHOT000pasue U pacrpoCcTpaHeHHE Ha 3eMHOM IIape.
Brnusinue x034iCTBEHHOM eATEIbHOCTH Y€JI0BeKa Ha pacTUTENbHbBIN MUp. OXpaHa peIKUX BUJIOB
uBeTkoB pacrenuii. Kimace JIBynonbubie pactenus. CeMeicTBa: KpeCTOIBETHBIE (KATyCTHBIE),
PO30BOILBETHBIE, 00O0OBLIE, TACIIEHOBBIE, CII0KHOIBETHBIE (ACTPOBbBIE), MAIbBOBBIE, MAPEBBIE, BU-
HOTpaJHBIE.

Kunace Onnonosibable pactenusi. CeMeicTBa: JIMJICHHBIC, 371aKH.

OTnuuuTeNnbHbIe MPU3HAKU PACTEHUH MEPEUUCICHHBIX CEMEMCTB, UX OHOJIOrHYEeCKHE 0CO-
OCHHOCTH, HAPOIHOXO03IUCTBEHHOE U MEUIIMHCKOE 3HAUCHHE.

2. Bakrepumn, rpuodsbl, THIIAHUKHA.

2.1. Bakrepun. CTpoeHHE U KU3HEACATEIBHOCTh OakTepuii. PazMHOXeHHE OakTepHii.
Pacnpoctpanenue O0aktepuii B BO3lyXe, IO4BE, BOJE, )KUBBIX Opranu3Max. Ponp 6akTepuii B npu-
poJie, TPOMBINIIICHHOCTH, MEIUIIMHE, HAPOJHOM X03siicTBe. bojesneTBopHbIe OakTepuu u 60pboa
C HUMH.

2.2.  TI'pudbl. O6mas xapakrepuctuka rpudos. lllnamnounsie rpudel, UX CTpOCHUE, MU-
tanue. CumOmo3 rpuboB ¢ pacreHussMu. Cre00HBIC U s10BUTHIC TpUOBL. [TpaBuia cbopa rpudoB
U ux oxpana. [IpodunakTrka oTpaBieHus s10BUTHIMU Tpudamu. [InecueBrpie rpudsl. [leanmm,
€r0 WCIOJB30BAHUE JIJISI MTOTyYeHHs] aHTHOMOTHKOB. posxoku. ['puObI-Iapa3uThl, BHI3BIBAIOIINE
0one3Hu pacreHuil. Poab rpu0oB B ipupojie U X035HCTBE.

2.3. Jlumaiinuku. Ctpoenue numaiiauka. Cum6mos. Iluranue. Pasmuoxenue. Poib
JUIIaHHUKOB B MIPUPOJIC U XO3HCTBE.

2.4. PasButue pactuTenbHOro Mupa Ha 3emie. [IoHsATHE O pacTUTETHHOM COOOIIECTRE.
[TprcnocoOaeHHOCTh pacTeHUI K COBMECTHOM kM3HU: SIpyCHOCTh Ha3eMHas M moj3eMHas. Pas-
HbIe CPOKH pa3BUTHA. CMeHa coo0IiecTB. XapaKkTepHbIe YepThl CTPOCHUS U OMOJIOTHH pacTeHUM
OCHOBHBIX THUIIOB PaCTUTEIbHOCTHU: TYHJIPHI, JIeca, JIyra, CTENH, IyCThIHU, 00J0Ta, BOJIHAS pacTH-
TEIbHOCTH, CBSI3b CO CPEeION OOUTaHMS U XO35IICTBEHHOE 3HaueHne. OXpaHa pacTUTEIIbHOCTH.

3. KuBoTHble.

3.1.  OOmme cBeaeHust 0 )KUBOTHOM Mupe. MHorooopasue XMBOTHOro Mupa. OCHOB-
HbIE OTJINYMS )KUBOTHBIX OT PACTEHHH, YEPThI cX0ACTBa. CUCTEMATHKA )KUBOTHBIX.

3.2. OnHokJeTo4YHble KUBOTHbIe. OObIKHOBeHHass ame0a. OCOOEHHOCTH CTPOEHUS
KJIETKH OJJHOKJIETO4YHOTro opranusma. Cpena oouranus. [lepensuxenue. [Tutanue. pixanue. Bol-
nenenue. Pasmuoxenue. OOpa3oBanue nuctol. Mopckue npocreiimue (popamunudepsl, paauo-
JSIPUH).

MHoroo6pasue 0IHOKJIETOYHBIX KHUBOTHBIX. DBIJIEHA 3€JIeHasi, 0COOEHHOCTHU €€ CTPOCHUS
u nutanus. Madysopus-rydenska. Pazapaxxumocts. Manspuiinelii nmapa3ut. JIukBuaauus mMans-
pPHM KaK MaccoBOTr0 3a00JIeBaHHs B CTpaHe.

3HayeHue NpoCTeHINX B MPUPOJIE, KU3HU yenoBeka. OOIIas XxapakTepucTUKa MpocTei-
LIKX.

3.3. Tun kumevHonoJocTHble. [IpecHoBoiHas ruapa. Cpena oburanus. Buerinee ctpo-
enue. JlyueBas cummerpus. JByxcinoitHocTh. OCOOEHHOCTH CTPOCHHSI KJIETOK MHOTOKJIETOYHOTO
KUBOTO opranusma. [lokpoBHbIe, cTpekaTeabHble, HEpBHbIE KileTkU. HepBHas cuctema. Pediexc.
IIntanue. Perenepanus. PasmHoxeHue.



MHoroo6pasue KUIeYHOIOI0CTHRIX (KOPAJLTOBBIC MOJTUITBI U MEAY3hI), MX 3HaueHue. O0-
I1as1 XapaKTepUCTHUKA THIIA.

3.4. Tunbl NI0CKUE, KPYIJble, KOJbYATHIE YEPBH.

Tun nnockue uepsu, Ux MHorooodpasue. IleueHouHbll cocanbiiuK. [[ByCTOpOHHSSA CUM-
meTpusi. OCOOEHHOCTH CTPOCHUS U MPOLIECCOB KUZHEACATEIBHOCTH, 00YCIOBICHHBIE TApa3UTH-
YeCKUM 00pa3oM KHU3HU. Bpen, HaHOCUMBIH )KUBOTHOBOJCTBY, MEpPhI OOPHOBI.

MHoroo6pa3ue Bu0B (ObIUMiA 1IETICHb, SXMHOKOKK, Oeast rutanapust). O0mas XxapakTepu-
CTHKa THIA.

Tun xpyribie uepBu. UenoBeueckas ackapuja - apa3ut yenoBeka. Mepbl mperynpexie-
HUS 3apakeHusi. MHOrooOpasue napasuTH4ecKux KpyribIX YepBei 1 Mepbl OOPHOBI ¢ HUMHU.

Tun konpuaTeie YepBH, UX MHOTOOOpa3ue. [0k aeBOl YepBb, €ro cpena oouranus. Baem-
Hee CTpOoeHHe, NepeBIKeHre. Tkanu, opraibl, CHCTEMBbI opraHoB. [Iporieccsl )Xu3Heaes TeIbHO-
ctu. Perenepanus. Pasmuoxenne. Ponb 10xkaeBbIxX yepBeil B mouBooOpa3oBanuu. OO0IIas xapak-
TEepPHUCTHUKA THUIIA.

3.5,  Tun mosumiockn. bezzyoka. Cpena oOutanusi, 0coOOEHHOCTH BHEIIHETO CTPOEHUS,
MUTaHUS, TbIXaHUS, PA3MHOKECHHUSL.

MHuoroo6pasue MOJUTIOCKOB (00JIBIIOM MPYA0BUK, BAHOTpAHAS YIUTKA, CIIM3HH, YCTPHIIA,
MU/JIUN), UX 3HAYEHHUE B MIPUPOJIC, KU3HU ueroBeka. O0Iast XxapakTepucTUKa TUIIA.

3.6. Tum 4JeHUCTOHOTHE.

Kaacc PakooOpa3subie. Cpena oduranus pakoodpasHbix. OCOOCHHOCTH CTPOSHUS, KU3-
HECSITeTLHOCTH, pa3MHOKeHUs1. MHOr00Opasue pakooOpa3Hbix. O0Imas xapakTeprucTHKa KJiacca.

Kaace IIaykoo0pa3nbie. OCOOEHHOCTH BHEIIHETO CTPOCHUSI, TUTAHUS, AbIXaHUS, TIOBE-
JICHUS JKU3HU MayKa B CBS3H C )KH3HBIO HA CYyIIIE.

Knenm. Buemrnee crpoenue. Kienm - Bpenurenu KyJabTYpPHBIX PACTEHUI U MEPBI OOPHOBI
¢ HumH. [lapasuTnueckue Kieny - Bo30yAUTENN U MEPEHOCUMKN OMAacHbIX Oosie3Hel. Mepsl 3a-
IIUTHI OT KJemeil. O01mas xapakTepucTHKa Kiacca.

Kaace Hacexkomble. OcCOOEHHOCTH CTpPOEHUS, MPOLECCOB KU3HEAESITEIbHOCTH HACEKO-
MBIX Ha IpuMepe xyka. PasmHoxeHue. THITBI pa3BUTHS HACEKOMBIX.

OCHOBHBIE OTPS/IBI HACEKOMBIX: YEITyeKpbUIbie. UepThl MPUCIIOCOOIEHHS K Cpeie 00nTa-
HUS BO BHEUIHEM CTpoeHHH. Pa3zmMHoxeHue u pazButue 6adouek. TyTosbiil menkomnpsa. [lenko-
BOJICTBO.

JIBykpbuible. KomMHaTHas MyXa - IepeHOCUMK BO30yAnuTeNIel onacHbIX 3a00eBaHMi Yemno-
Beka. Mepbl 00pbOBI C HEl.

Ilepenonuarokpsuibie. MenoHnocHas muena. CoCTaB W JKU3Hb MUEIMHOW CEMbU: TAaHILIBI
m4es1, 3MMOBKA. VIHCTHHKTHI - OCHOBBI MTOBEIEHHsI HaceKOMbIX. [TdenoBoacTBo. OOmias xapakre-
pPHUCTHKA KJacca.

MHoroo0pa3ue HaCeKOMBIX (KOJOPaICKHH JKyK, MypaBbH, HAe3JIHUKH, TIEpENICTHAS ca-
paHua), X poJib B IPUPO/IE, MpaKTUUYecKoe 3HaueHne. buonornueckuii cnocod 60psObI C HaceKo-
MBIMH - BPEIMTEISIMU CEIbCKOXO3SMCTBEHHBIX KYJIbTYp M €r0 pOjb B COXPAaHEHUU YPOBHS.
Oxpana HacekoMbIX. O0IIas XapaKTepUCTHKA THIIA.

3.7.  Tum xopaoBbie.

Jlanuetnuk. Cpena oObutanus. OCOOEHHOCTH CTPOEHUS JaHLETHUKA KaK HU3IIETO0 XOpAo-
BOTO.

Knacc Ppi6p1. Cpena oburtanus pbi6. OcoOEHHOCTH BHEUIHETO CTPOEHUS, CKEJIeTa U My-
ckynatypsl. [Tomocts Tena. OcOOEHHOCTH CTPOSHHS CHCTEM BHYTPEHHHX OPTaHOB B CBSI3HM C HX



bynkumsimu. O6meH BeniecTB. HepBHas cucrema u opransl uyBcTB. Peduiekcel. [ToBenenue. Pas-
MHOKEHHUE, HEPECT U pa3BUTHE. 3a00Ta 0 MOTOMCTBE. [IpHUCIIOCOOIEHHOCTH PBIO K cpejie oOuTa-
HusA. Murpanus.

Mmuoroo6pasue poi0 (OTpsabL: cenbaeoOpasHbie, kucrenepbie). OOmas xapakTepucTHKa
Kiacca. Xo3siicTBeHHOe 3HadeHue pbi0. VMckyccTBeHHOE pas3BeneHue pbi0, NpPYyIOBOJCTBO.
Oxpana psIO.

Knacc 3emuoBonusie. JIsarymka. OcoOeHHOCTH CTPOEHUS, TIEPEBUKEHUSI B CBSI3U CO Cpe-
noii ooutanus. HepBHas cuctema u opransl 4yBCTB. PasMHOXKEeHHE U pa3BUTHE.

MHuoroo6pa3ue 3eMHOBOAHBIX (OTPSABI: XBOCTAThle, OECXBOCTHIE), UX MPOUCXOKIACHUE,
3Ha4YeHue u oxpana. OO0Ias XxapakTeprcTuKa Kiacca

Knacc IIpecmbikaromuecs. SAmepuina. Cpega ooutanus, 0COOCHHOCTH CTPOCHUS, Pa3MHO-
YKEHUSI, IOBEJICHNUE B CBSI3U C UX JKU3HBIO Ha cylie. Pereneparusi.

MHuoroo0pasue COBPeMEHHBIX MTPECMBIKAIOIINXCS (OTPAIBI: YellyifuaThie, Yepernaxu, Kpo-
KOJHJIbI), MX MPAKTUYECKOE 3HaYeHHe U oxpaHa. [IpoucxoxaeHue npecMpikaronmxcs. Jpesaue
MIPECMBIKAIOIIUECS: TUHO3aBPhIL, 3Bep03yOnie siepbl. OOIas xapakTeprucTUKa Kiacca

Knacc IItunel. Buemnee ctpoenue, ckener, myckynatypa. OcoOEHHOCTH BHYTPEHHETO
CTpOEHHS, OOMEHA BEIIEeCTB MTHUIIbI, CBA3aHHBIE C TOJIETOM. Y CIIO)KHEHHUE HEPBHOW CUCTEMBI, Op-
raHOB YYBCTB, [TIOBEJCHUE NTHUL.

Pasmuoxenue u pazputue nrui. 3abora o noroMmcrse. IlpucrnocobneHHoCTs NTULL K Ce-
30HHBIM SIBJIEHUSIM B NpUpoOAE (THE310BaHUE, KOUEBKH, nepeneTsl). [Ipoucxoxaenue nrun. OO6-
11asi XapaKTepUCTHKA Kiacca.

[Ituner mapkoB, cajgoB, JYroB, JECOB, OOJOT, BOJOEMOB, CTEMEH, MyCThbIHb, XHUIIHBIC
OTUIBL. PO ITUI] B IPUPO/IE U JKU3HH YEJIOBEKa, CUCTEMa MEPONPUATUI TI0 oxpaHe mrull. [1tu-
[IEBOJICTBO, MPOUCXOKICHUE TOMAIIHUX NTHUL, UX mopojsl. Kinacec Muekonuratoue. Oco6eHHO-
CTH BHEIIIHETr0 CTPOEHHUsI, CKeJIeTa, MyCKYJIaTyphl, BHyTPEHHET0 CTPOEHHUs, 0OMEHa BELIeCTB Mile-
KOIIUTAIOIIETO. Y CII0KHEHNE HEPBHOM CHCTEMBI, OPraHOB YyBCTB, NTOBEACHMs. PasMHOXKeHUE U
pa3BuTHE, 3300Ta O TOTOMCTBE.

O6bmas xapaktepuctuka kiacca. [Ipoucxoxnenne miekonuraroumx. [lepsozsepu. Cym-
yatble. OTpsabl mianeHTapHbix. Hacekomosigable 1 pykokpbuible. ['pbi3yHbl. 3aiinieoOpasHble.
Xumsele. Jlacronorue u kutoodpasusie. Konbitasie. [Ipumater. UenoBekooOpa3Hbie 00€3bsHBI.

Ponp Miexonuraromux B IpUpPOJE U KU3HU YEIOBEKa, X oxpaHa. CenbCKOX039iCTBEH-
HBbI€ )KMBOTHBIE KJIacca MileKonuTaromue. KpynHslil poraTslii CKOT, OBIIbI, CBUHBH, Jomanu. ITpo-
MCXO0XJIEHNE JOMAIIHUX )KUBOTHBIX.

Pa3Butne xuBoTHOrO Mupa Ha 3emie. OCHOBHBIE ATalbl Pa3BUTHUS )KUBOTHOTO MHpa I10
3paM U TEPUOIAM.

4, Yes10BeK U ero 310poBbe.

BBenenue

3HaueHue 3HaHUI O CTPOEHUH, JKU3HEIEATENBHOCTH OPraHN3Ma YEJIOBEKA U TUTUEHBI JUIS
OXpaHBbI €ro 3/10poBbs. UenoBek U okpyskaromias cpeaa. O0uwmii 0030p CTpoeHUs OpraHu3Ma ue-
JI0BEKA.

Opranbl u cuctembl opraHoB. CTpoeHHe KJIETKH (LMTOIUIa3Ma, SApo, puOOCOMBI, MUTO-
XOHJpuH, MeMOpaHa). OCHOBHBIE TPOLIECCHI JKUZHEEATEIILHOCTH KJIETKH (MUTaHue, JbIXaHHe, Je-
nenue). Kpatkue cBeieHUs 0 CTpOeHUU U (PYHKLHAX OCHOBHBIX TKaHed. Peduiekcol. HepBHas u
TyMOpaJibHas PEryJsius AeaTeIbHOCTH opranu3mMa. Opranusm - eIMHOE 1IeJI0e.



4.1. OnopHo-aBUraTeJbHasi CHCTEMA. 3HAYCHUE OMOPHO-ABUTaTEIbHONU cucTeMbl. CKe-
aet yenoBeka. OCOOCHHOCTH CKelleTa YeJIOBEKa, CBSI3aHHbIE C TPYAOBOW JEATEIBHOCTHIO U Ips-
MoXxokJeHueM. Tunel coennHeHus: kocteil. Cocrtas, cTrpoeHue U poct kocreil. [lepBas momorupb
npu ymubax, pacTsDKEHUH CBA30K, BBIBUXAX, MEPEIOMax.

Mpimmpl, ux ctpoerne U GpyHkiuu. OCHOBHBIE TPYIITBI MBI Tela yeloBeka. Pabora
Mmbinin. CtaTuueckas ¥ AMHaAMU4ecKasl Harpy3Kku. BiusHue putMa U Harpy3ku Ha paGoTy MBbIIIILL.
3HavyeHne PU3NUECKUX YIPAKHEHUH U1 IPABUIBHOTO (POPMHUPOBAHUS CKEJIETA U MBIIIILL.

4.2. KpoBb u KpoBooOpalleHue.

BuyTpenHsist cpena opranusma (KpoBb, MEXKIETOUHAS XKUJIKOCTb, JIuM(a) U €e OTHOCHU-
TEJIbHOE TIOCTOSIHCTBO. 3HaYSHHE KPOBU U kpoBooOpamenus. Coctas kposu. [1mazma kposu, ¢op-
MEHHBbIE 31eMeHThl. CBepThIBaHWE KPOBHU KakK 3alllUTHAs peakuus opranusma. Crpoenue u QyHk-
UM 3PUTPOLUTOB U JeUKonuTOB. IMMyHuteT. Pone .M. MeunnkoBa B CO3aHUH y4eHUSI 00
ummynnrtere. MudeknronHsie 3a06oneBanust U 00prOa ¢ HUMH. [IpenynpeauTensHbie MPUBUBKH.
CIIN/ u 6opbba c uum. ['pynmsl kpoBu. [lepennBanue kpoBu. JJoHOPCTBO.

Opranbl KpoBOOOpaIlleHUs: CepALEe U COCYIbl (apTepHH, Kanuuispbl, BeHsl). Cepale, ero
cTpoeHue 1 pabota. bonbuioit u Masnblil Kpyru kpoBooOpaieHus, muMdooodparienue. /IBmwxenue
KpoBH 110 cocyaam. Ilynsc. KpoBsinoe naBinenue. HepBHast u rymopalibHas peryJssius JesTeIbHO-
CTH cepaua u cocyaos. [Ipenynpexnenue cepeuHo-cocyIUCThIX 3a0oneBanuil. [lepBas nomouis
IIpY KPOBOTEUEHUSIX. BpeaHoe BiIusHNE KypeHUs U YIOTPEOICHUS AIKOT OISl Ha CEP/LIE U COCY/IbI.

4.3. JIbIxaHwue.

3navyenue npixanus. Ctpoerne u GyHKIMH OpraHoB JpIxaHus. [ ogocoBoit anmmapat. ["a3o-
OoOMEH B JIETKUX U TKaHsAX. JlpIxaTesbHble ABMKeHMs. JKU3HEHHas eMKOCTh Jierkux. HepBHas u
ryMopaJibHasi perysnus asixanus. VickyccrBeHHoe pixanue. Hpekunonnsle 0oye3Hu, nepesa-
IOLIMECS Yepe3 BO3YyX; MPpeAyNpexIeHHE BO3AYIIIHO-KaeIbHbIX HHPEKIUHI, THTHEHUYECKHU pe-
UM BO BpeMs Oosie3HU. [ urueHa opraHoB AbIxaHus. BpeaHoe BiusiHue KypeHUs: Ha OpraHbl Jibl-
xaHus. OXpaHa OKpy Karolled BO3TyIIHON CPeNbl.

4.4. TInmeBapeHue.

3HaueHue nuuieBapeHus. [lurarenbHble BElECTBA U MUILEBbIE MPOAYKThl. CTpoeHHe U
GbyHKIMM OpraHoB nuieBapeHus. 3yObl, mpodunakTuka Oone3zHed 3y0oB. IlumieBaputenbHble
¢depmenTsl U ux 3HaueHue. Ponws W.I1. [laBnoBa B u3yyeHuu QpyHKuIMH OpraHOB MUILEBAPEHUS.
[TumeBapeHue B pa3IMUHBIX OTAEIAX MUILIEBAPUTEIBHOTO TpakTa. [ledeHs u nomxenyjouHas xe-
Je3a, uX poJib B uiieBapeHuu. [IpeaynpeskaeHne rMCcTHBIX U KelyI0YHO-KUIIeYHbIX 3a0051eBa-
HUM, MUIIEBBIX OTPaBJICHUM, nepBas AoBpayeOHasi MOMOIIb NPU HUX. | UTHEHHUYECKUE YCIOBUS
HOPMaJIbHOTO NHIEBapeHus. BiusHue KypeHus 1 ynoTpeOaeH s ajJKoross Ha MHUIeBapeHHe.

4.5. OOMeH BelecTB M JHepruu. Boiaenenne.

O6mas xapakTeprucTuka oOMeHa BelecTB 1 sHepruu. [Inactuueckuit oOMeH, sHepreTHYe-
CKUI 0OMEH M uX B3auMOCBs3b. OOMEH OeNKOB, )KUPOB U YTJIIEBOJIOB, BOJIbl U MUHEPAJIbHBIX Be-
IIECTB B OpraHu3Me yesioBeka. BiusHue ankorossi, TOKCUYECKUX BEIIECTB M HAPKOTHUKOB Ha 00-
MeH BeniecTB. OCHOBHBIE THITOBUTAaMUHO3bI. [ nniepBuTaMuHO3b1. CIocOOBI COXpaHEHUs! BUTAMU-
HOB B IUUIEBBIX NpoaykTax. Hopma nuranus. PannonansHoe nutanue. Pexxum nuTaHus MKOJIb-
HUKOB. 3HAUE€HHUE BBIJICJICHUS U3 OpraH3Ma KOHEUHBIX IPOTYKTOB 0OMeHa BeliecTB. Opransl Mo-
YeBbIICIUTENBHON CUCTEMBI, X (PYHKINH, TpOopHIaKTHKA 3a00I€BaHU.

4.6. Koxa.

Crpoenue u QpyHKIUU KOXKHU. PoJlb KOXU B TEIIOpEeryssiuy. 3akaJuBaHUE OpraHU3Ma.
['uruena xoXkxu, rUTHEHUYECKHe TpeOoBaHUS K onexae u o0ysu. [IpodunakTruka u nepsas mo-
MOIIb IPH TEIIOBOM



U COJIHEYHOM YyJapax, 0)K0rax 1 0OMOPOKEHUAX, TEKTPOLIOKE.

4.7. 7Keine3bl BHyTPeHHeH CeKpeluH.

3HayeHue Kee3 BHyTPEeHHEH CeKpeLnu Il POCTa, Pa3BUTHUS U PETYISIUH PYHKIUN Op-
ranusma. 'opMOHBI. BHyTpUCEKpETOpHas NEATEIBHOCTD JKEIe3 BHYTPEHHEN cekpenuu. Poiib 1mo-
JIOBBIX JK€JI€3 B pa3BUTHM OpraHU3Ma, I10JI0BOE CO3peBaHue. [ urueHa 1oHomu 1 AEBYLIKH.

4.8. HepsHas cucrema. Opransl 4yBcTB. Bbiciiasi HepBHasi 1eITeJIbHOCTb.

3HayeHHEe HEPBHOM CHCTEMBI B PETyJILIMYU U COINIACOBaHUM (QYHKIMN OpraHn3Ma yejloBeKa
U B3aUMOCBSI3U Opranusma co cpenioil. LlentpanpHas u nepugepuyeckast HepBHas cUCTEMA.

Crpoenue n (yHKIMH COMHHOTO MO3Tra M OTJIEJI0B T'OJIOBHOI'O Mo3ra. Pojib BereTaTuBHOM
HEPBHOM CUCTEMBI B PETYJISAIMH PaOOThl BHYTPEHHUX OPTaHOB.

Kopa 6onpmux nmomymapuii. Opransl 4yBCTB, UX 3HaueHue. AHanu3atopbl. CTpoeHue,
(byHKINY, TUTHEHA.

Ponbs .M. CeuenoBa u I.I1. [TaBnoBa B co3iaHuu y4€HHUs O BBICIIEH HEPBHOU J1€ATENb-
HOCTH.

besycnoBHble 1 ycnoBHbIE peduiekchl. buonoruueckoe 3HaueHue o0pa3oBaHus U TOPMO-
XKEHUs YCIOBHBIX pediexcoB. OcoOeHHOCTH BbICILIEH HEPBHOU JIEATENBHOCTH YeiaoBeka. Peusb u
mbliuieHre. Co3HaHWE U MBIIUICHHE KaK (PyHKIMM BBICIIUX OTHEN0B Mosra. CouuanbHas o0y-
CJIOBJIEHHOCTb IIOBEJICHUS YEJIOBEKA.

Comn, ero 3HaueHue W TWrHeHa. MI3MeHeHue paboTOCIOCOOHOCTH B TPYJOBOM IIPOLIECCE.
['uruena ymcrBeHHOr0 Tpyaa. Pexxum aiis mkonbHUKOB. BpenHoe BiMsHUE HUKOTHHA, aJIKOTOJISI
Y HApKOTUKOB Ha HEPBHYIO CUCTEMY.

4.9. Pa3BuTHE 4e/I0BEYeCKOr0 OpraHu3ma.

Cuctema opranoB pa3MHO)keHUs. OIJIOJJOTBOPEHHE U BHYTPUYTPOOHOE pa3BUTHE 3apo-
Iblia yenoBeka. Poct u pazButue peGenka. ['uruena rpyassix aereil. Bpennoe BiusiHue anko-
roJisl, HUKOTHHA U JPyTruX (PakTOpOB HA TOTOMCTBO.

Oco6eHHOCTH pa3BUTHS JE€TCKOT0, OJPOCTKOBOTO U FOHOIIECKOT0 EPUOJIOB OHTOTEHE3a.

S, O0mas ouoJiorus.

N3yuenue o0mux OMOIOTHYECKUX 3aKOHOMEPHOCTEH - 3a/1a4a 3aKJII0UUTEILHOTO pa3/ena
Kypca 0uosioruu. YpoBHM OpPraHU3allUU KUBOW MPUPOABI: KJIETOYHBIA, OPraHU3MEHHbIN, BUI0-
BOM, OMOIIEHOTHYECKH, OHOCHEpHBIH.

3HayeHue OUOJIOTUH [T MEIULIUHBI, CETbCKOTO X035HCTBA, MPOMBIIIIJIEHHOCTH, TUTUEHBI,
OXpaHbl IPUPOJIBI.

5.1.  DBojaOUMOHHOE yYeHHe.

Pa3Butre >BOMIOIMOHHBIX MPEACTaBICHUN B gonapBuHOBCKU nepuon. (Kapn Jlunnei,
K.b. Jlamapk)

OCHOBHBIE MMOJIOKEHUS FBOTOIMOHHON Teopur Y. [lapBuHa. 3Haue€HHE TEOPUH IBOJIOIUU
JUISl pa3BUTHSI €CTECTBO3HAHUS.

JIBIDKYIIIME CHITBI SBOJIIOLIMU: HACJIEICTBEHHOCTh, U3MEHYMBOCTH, O0OpH0a 3a CyIecTBOBA-
HUe, eCTeCTBEHHBIH 0TOOp. Beaymas poib ecrecTBeHHOTro ord6opa B 3Bomonuu. [Tpucnocodu-
TEJbHBIN XapaKTEP IBOJIOLMH.

BoznukHoBeHue npucnocodieHnii. OTHOCUTEIbHBIN XapaKkTep NPpUCIOCOOIEHHOCTH.

HckyccTBeHHBIN 0TOOP M HACIEICTBEHHAS! H3MEHYMBOCTD - OCHOBA BBIBEACHHUSI TOPOJL JI0-
MAaITHUX JKUBOTHBIX M COPTOB KYJIbTYPHBIX PACTCHHI.

Muxkpossomtoiusa. BugoobpazoBanue - pe3yabTaT MUKPOIBOJIIOIHH.



[Tytn Bunoo6pazoanus. Bun. Kputepun Buma. CTpykTypa Buaa (MOMyISIIUs, COPT, MO-
pona u T.4.). [lonynsauus - equHUIa BUIa U SBOJIIOIUH.

Pe3ynbTaThl 3BOMIONNHU: TPUCIIOCOOJICHHOCTh OPraHU3MOB, MHOTOOOpa3ue BuaoB. [locte-
MEHHOE YCJI0)KHEHUE OpraHU3alliH.

Makpossontonys. Bo3HUKHOBEHUE HAIBUIOBBIX TAKCOHOB. /[MBEpreHTHBIN XapaKTep 3BO-
monnn. Konpeprenuus (mpumepsl).

5.2. Pa3BuTHe OPraHHYecKOro Mupa.

Bo3HukHOBeHME KU3HU HA 3emiie. JJoHay4dHbIe IPECTAaBICHUS O IPOUCXOKACHUH KU3HU.
CoBpeMeHHbIE TeOpUH BOSHUKHOBEHMsI sku3HU Ha 3emiie (M.A. Omapun u 1p.)

JlokazaTenbCTBO 3BOMIOLUUU OpraHuyeckoro mupa. CpaBHUTEIIbHO-aHATOMUYECKUE, M-
Opuosiornueckue, ouoreorpadudeckie M MmajJeoHTOIOTHYeCKre. ['oMonorus u ananorusi. Pynu-
MEHTBI U aTOBU3MbI B CTPOCHUU COBPEMEHHBIX OPraHM3MOB KaK J0Ka3aTeIbCTBO MX HBOJIIOIUU.
CX0ACTBO 3apOBIIIEBOI0 PA3BUTHS OPraHU3MOB KaK JI0Ka3aTEIbCTBO €IMHCTBA UX MPOUCXOXK/Ie-
Huda. buorenernueckuii 3akoH I ekkis-Mroiepa.

['maBHbIe HanpaBiIeHUs SBOMIOIUH. ApoMopdo3, uauoanantanus. COOTHOIICHHE pa3Ind-
HBIX HampaBlIeHUI 3BOIIOIUH, Ononorndyeckuii mporpecc u perpecc (A.H. Cesepiies)

Kpartkas ucropust pa3BUTHsI OpraHUYECKOI0, pACTUTEIBHOIO U )KUBOTHOTO MUpa. OCHOB-
HBIC apOMOP(O3BI B IBOJIOIUU OpraHNIecKOro Mupa. OCHOBHBIC HAIIPABJICHHS YBOJIOIIUH ITOKPHI-
TOCEMEHHBIX, HACEKOMBIX, IITHUI] ¥ MJICKOIUTAIOIINX B KAWHO30MCKYIO 3PY.

Biustnue nestenbHOCTH YelloBeKa Ha MHOT0OOpa3ue BUIOB, UX OXpaHa.

5.3. IIpoucxoikaeHue yejaoBeKa.

Y. JlapBHH 0 IPOUCXOKIECHUU YEJIOBEKA U KUBOTHBIX. [[BUXKyIIME CUIIBI AHTPOIIOT€HE3A:
colManbHbIe U Ononoruyeckue Gpaktopsl. Beayias posib 3aKOHOB 00IIECTBEHHOI KU3HU B COLU-
aJIbHOM MPOIPecce YeI0BEUECTBA.

Ponp Ouonmornyeckux M COIMANBHBIX (DAKTOPOB B JBOJIOIUU 4eloBeka. JpeBHeiimiue,
JPEBHUE U UCKOIAEMBbIE JIFOJU COBPEMEHHOTO THIIA.

UYenoBeueckue packl, UX MPOUCXOKICHUE U €AUHCTBO. AHTHHAYYHAs, pEaKIIMOHHAS CYIII-
HOCTh COIIMAJIBHOTO JJApBUHU3MA U pacu3Ma.

5.4.  OCHOBBI JKOJIOTHH.

[Ipeamer u 3agaun HKOJIOTHUH, MATEMATUIECKOE MOJICTUPOBAHHUE B IKOJIOTHH. DKOJIOTHYE-
ckue GpakTopbl: A0MOTUYECKUE, ONOTUYECKHE, AaHTPOIIOTEHHBIH, NX KOMIUIEKCHOE BO3/ICHCTBHE HA
OpraHu3M.

®doronepuoausm. SBneHust ¢poronepuoanMa y pacTeHHN U KMBOTHBIX. Cpebl )KHU3HU.
DKoJIoruyecKasi Huua.

Bun, ero sxonorudeckas xapakrepuctuka. [lomymsius. @akTopsl, BEI3BIBAIOIINE U3MECHE-
HUE €€ YUCICHHOCTH, CTIOCOOBI peryJIMpOBaHUs YUCIEHHOCTH. PalimoHamsHOE NCITOh30BaHNE BU-
JIOB, COXpaHEHHE UX pa3HOOOpa3usl.

buoreornienos. Paznoobpasue nmomysnsmuii B OMOTeoIeH03e 1 X B3auMocBs3u. Llenu nura-
Hus. [lpaBuno skonormdeckoit mupamuasl. Camoperyisnus. CMeHa OHOreoneH030B. Arpolie-
HO3bI. OXpaHa OMOTEHOIICHO30B.

5.5. OcHoBbl yuenus o ouocgepe.

buocdepa. B.M. Bepuanckuii o Bo3HukHOBeHHH Ouocdepsl. ['panuisl 6nochepst. buo-
Macca noBepxHocTu cyiu, MupoBoro OkeaHa, nmousbl. JKuBoe BemiectBo u ero gpynkuuu. Kpy-
TOBOPOT BEIIECTB U MpeBpalleHue sHepruu B ouocdepe. buochepa B nepros HaydHO-TEXHUYE-
CKOT0 ITporpecca u 3/10pOBbE YEIIOBEKa.



5.6.  OCHOBBI HHUTOJIOTHH.

Wctopus otkpbiTus kieTku. [loHsTHE 00 YPOBHSIX OpraHu3aluu KuBbiX cuctem. Kierou-
HBII YPOBEHbD.

OcHOBHBIE TTOJIOKECHUS KIETOYHOU Teopuu. Kiietka - cTpykTypHas u (yHKIIMOHATbHAS
eauHaMIA xkuBoro. CTpoeHne u (GpyHKIUHU sSApa, MUTOIUIA3MBI M €€ OCHOBHBIX opraHouioB. Oco-
OCHHOCTH CTPOCHMSI KJIETOK MPOKapuoT, sykapuoT. Coaep)kaHuE XMMUYECKUX 3JIEMEHTOB B
KJIeTKe. Boja u apyrue HeopraHm4eckue BeIecTBa, UX PoJib B )KU3HEAEATEIbHOCTH KiIeTKH. Op-
TaHWYECKUE BEIIECTBA: YIJICBOIbI, MBI, OeKH, HyKJIenHoBbie kucioTel, JJHK u PHK kak 6mo-
nonuMepsl. CTpoeHue u ux poiib B kiieTke. HykiaeoTuasl, UX CTpOeHUE U COeTUHEHHE pu 00pa-
30BaHuM Lenu. GepMEeHTHI, UX POJIb B PETYJISIIIUU MPOIIECCOB KU3HeAesTelbHOCTH. CaMoy1Boe-
Hue (perunkanms) JAHK. Kox IHK. PHK, ctpykTypa u BUzBbI.

OOMeH BelIecTB U MPEBPAIICHIE YHEPTUH - OCHOBA JKU3HEICATEIHHOCTH KICTKH. JHEepre-
TUYECKUI 0OMEH B KJIETKE M ero cylmIHoCTh. 3HaueHue AT® B sHepreruueckom oomene. Comep-
s)kanne AT® B kieTke, Makposprudeckue csizu. HAJI®, poiib B KIIeTKeE.

[Tnactuueckuit ooMeH. @otocunTe3. buocunres 6enkoB. ['eH u ero pons B GMOCUHTE3E.
Peakuuu MatpuuHoro cunresa. B3auMocBs3b MpoOIECCOB MIACTHYECKOTO U YHEPTeTUYECKOT0 00-
MEHa.

HexkrneTounsie (hOpMBI )KU3HH.

Bupychl, 0cOOCHHOCTH X CTPOCHUS U JKU3HECATCIILHOCTH, BUPYCHBIC OOJIC3HU YEIIOBEKA,
KHUBOTHBIX U pacternii (mpumepsl). Bupyc CITN/a. ITpodunaxtuka CIT1/a.

5.7. Pa3mHO:KeHHe M MHIMBHIYaJIbHOE PAa3BUTHE OPraHU3MOB.

Jlenenuie KJIeTKHU - OCHOBA Pa3MHOKEHUS U UHAUBUAYAJIBbHOTO Pa3BUTHUSI OPraHU3MOB, MO~
FOTOBKA KIIETKH K JejieHnt0. Mutotnueckuil nuki. Y asoenue monekyn JJHK nepen mutozom.
Cunre3 0enkoB. XpOMOCOMBI, UX TallJIOUIHBIA W AUILIOUIHBIM HAaOOp, MOCTOSHCTBO 4YUCIA U
(b opMBbI, THAUBHIyaIbHOCTh XPOMOCOM, HX cTpoeHue. Pazbl MUTO3a. 3HaYCHHE U OMOTOTUIYECKHIA
CMBICII MUTO3a. AMHTO3.

DopMBI ¥ BUJIBI PA3MHOXKEHUSI OPTAaHU3MOB.

[TonoBoe u 6ecrnonoe pazMHOkeHUE opranu3mMoB. [lonoBeie kineTku. Metio3. buonoruye-
CKHI1 cMBICK Meiio3a. Pa3Butue sitiiekiieTok u cnepmaro3onioB. OmiogoTBOPEHUE, KaK MPOIecC
BOCCTAHOBJICHUS JAUIUIOMIHOTO Habopa xpomocoM. PaszButue 3apojpliia (Ha IpUMEpPE KUBOT-
HbIX). [TocTamMOpronanbHOe pa3BuTHe. [Ipsmoe u HenmpsaMoe pa3BuTHe (TPUMEPHI).

5.8. OcHOBBI reHeTHKH.

['eneTuka - HayKa 0 HaCJI€ICTBEHHOCTU U U3MEHYMBOCTH OPraHU3MOB. I3MEeHUMBOCTD, €€
BUJbl. OCHOBHBIE METOJIbI TeHETUKU. MOHO- U IUTHOPUIHOE CKpEIIUBaHUE. AHAIN3 TOTOMCTBA.
3aKoHbI HacJe10BaHus, ycTaHOBIeHHbIE |'. MenneneM (ennHooOpasue, paciierieHus, He3aBUCH-
MOTO KOMOWHHMPOBaHMsI TPHU3HAKOB). [[OMMHAHTHBIE M PEIIECCUBHBIC MPHU3HAKU. AJUIEITbHBIE
rensl. @eHoTun U reHotur. ['omo3urora u rerepo3urora. EnMHO0Opa3ne mepBoro MoKOJICHUS.
[TpoMeKyTOUHBIN XapaKTep HACJIEIOBAHUS. 3aKOH pACIICIUICHUS MPU3HAKOB. CTaTUCTUYECKUN
XapakTep sBIEHUN paciieruieHus. Lluronornueckre oCHOBBI €IMHOOOpa3Us MIEPBOTO MOKOJIECHUS
U pacIIEIJICHUs] TPU3HAKOB BO BTOPOM MOKOJICHHH. 3aKOH HE3a-BUCUMOTO HACIIEJOBAHUS U €r0
nurosornueckue ocHoBbl. ClemienHoe HacnenoBanue. Hapymenue cuemienus. [lepekpect xpo-
MOCOM.

['eHOTHMIT KaK 1ETOCTHAS UCTOPUYECKU CIOXKMBIIAsAcS cuctema. ['eHeTnka moma. Xpomo-
COMHAasi TEOpUsI HACIEJICTBEHHOCTU. 3HAUYCHHE T€HETHUKH I MEIUIUHBI U 3IPaBOOXPaHEHUSI.
Bpennoe BiusiHue HUKOTHHA, aJIKOTOJISI 1 HAPKOTUKOB HA HACIEACTBEHHOCTh YelioBeka. Poib re-



HOTHUIIA U YCJIIOBUM BHELIHEN cpelbl B popMupoBanuu GpeHotuna. MoaudukannoHHas n3MeH4HU-
BocTh. Hopma peakuuu. CratuctTuyeckie OCHOBBI MOJU(PUKAIIMOHHON H3MEHYHBOCTH.

MyTauuuy, uxX IpUYUHBL. DKCIEPUMEHTAIbHOE MOJyuyeHUue MyTauuid. MyTanuuu Kak mMare-
pHai Uil UCKYCCTBEHHOTO M €CTECTBEHHOT0 OTOOpa. 3arps3HEHHE MPUPOAHOHN Cpedbl MyTare-
HaMHU U €ro nocieAcTBUA. ['eHeTrka u Teopus 3Boionuu. ['eneruka nonyisanuii. opmsl ecre-
CTBEHHOI'0 0TOOpa: ABMXKYILIMH, CTAOMIN3UPYIOIIUN U TU3PYITUBHBIIH.

3aKOH IOMOJIOTHYECKUX PSI0B B HACJIEACTBEHHOW M3MEHYMBOCTH, C(HOPMYIMPOBAHHBIN
H. 1. BaBuiioBbIM.

5.9. OcHOBBI ceJIeKIUH.

H. 1. BaBuioB o npoucxoXkaAeHUU KyJbTypHBIX pacTeHuid. Cenekus pacteHuid. OCHOB-
HBIE METOBI CENIEKIUU: THOPUIN3AIH U UCKYCCTBEHHBIH 0TOOp. PoJb ecrecTBeHHOTO 0TOOpA B
cesiekii. CaMOONIBIIIEHUE TIEPEKPECTHOONBUISIEMBIX pacTeHuil. ['eTeposuc. Ilomumnonaus u or-
naneHHas ruopuanzanus. JocTrkeHus ceneKuu pacTeHuid. CeneKus >KMBOTHBIX. THIIBI CKpe-
LIMBaHM U METOJBI pa3BeneHus. MeToJ aHannu3a HacJIeCTBEHHBIX X039iCTBEHHO-ICHHBIX IIPU-
3HAKOB Y )KUBOTHBIX-IIPOM3BOAUTEICH.
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