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1. HogcHUuTEeIbHAs 3aNIHCKA

Hacrosmias nporpamMma BCTYHHTEABHOrO HCHOBITAHMS JUIS [OCTYHAKINMX Ha [porpaMMmy
MarucIpaTypsl, HpOBOIMMOrO (eZepaibHEIM TOCYAAPCTBCHHBIM OIOKETHBIM YUPEKACHUEM BBHICHIETO
obpaszopanus «Poccuiickuit 6uotexHonornueckuit yaupepcuteT (POCBHOTEX)» (manee — YHABEPCUTET,
POCBHOTEX) caMmocrosTenbHO, paszpaboTaHa Ha OCHOBE (eIepaiIbHOrO  IOCYAapCTBEHHOIO
00pazoBareNbHOIO CTAHAAPTA BBICLIETO OOpa30BAHHA — MAarucIparypa II0 HAlIPABICHUIO HOATOTOBKH
06.04.01 buonorus.

BerynurtenbHOe HCHBITAHHE NPOBOMUTCA HHCBMEHHO B (OpME TECTHPOBAHHA OYHO HIH C
WICIIONIF30BAHMEM AUCTAHIMOHHBIX TEXHOJAOTHM IO 3K3aMEHAIlMOHHBIM OWieTaM. JK3aMEHAIMOHHBIE
OHIICTBl COCTABJICHBI B COOTBETICTBHH € NPOrpaMMO¥ BCTYMHTENLHOTO HCHbBITaHHA. Kaxmemi Oumner
BKTIOYaeT 26 sadanuii, KOTOPBIC pa3ieNeHb! Ha TPy 0JI0Ka 0 YPOBHIO CIOXKHOCTH M THITY 3aIaHuil:

1 610K — 20 TecTOBRIX 3aJaHHUI 3aKPHITOTO THHA, PEHIEHHE KOTOPHIX IPEAIIoIaraeT BrI0Op 0THOTO
BEpHOTO OTBETA;

2 070K — 4 IpaKTUYECKHX 3aJaHus 3aKPhITOIO THIIA;

3 610K — 2 3a7aHys ¢ PasBEPHYTHIM OTBETOM OLICHHBAETCH ¢ YUETOM [PABHIBHOCTH M ITOJIHOTH
OTBETa, HAHEIECHHEIX Ha BEIIRICHNE a0HTYPHEHTOB, HMCIONINX Han00J1e¢ BEICOKHE YPOBECHD NOATOTORBKH.

Ipy IpOXOXKIACHIH BCTYIHTEILHOTO HCHBITAHKS OYHO 3a7aHKs BRIHOIHAIOTCS IOCTYMAIOIINM Ha
OlaHKe 5K3aMEHAIMOHHOTO IHCT2 OTBET2, HMEIOMIEM Meyarh YUPABIEHHs OPraHW3allii [pHeMa,
Hcopaenenns M moMapkd B 3K3aMEHAUHOHHOM JIMCTE OTBETa HE AONYCKaroTca. lIpH BEHINOJHEHHH
3a7aHMH MOXHO TIONB30BATECS YCPHOBHKOM, 3aIIHCH B KOTOPOM He OYAYT YYHTHIBATHCS IIPH OICHUBAHUA
OTBETA.

BeTynutenbHOE HCIIBITAHWE C HCIOIB30BAHUEM JUCTAHIMOHHBIX TEXHOJIOTHHM IIPOBOXUTCA Ha
mrarpopme  OI'BOY BO «POCBUOTEX» ¢ wuCmoNB30BaHMEM TPOKTOPHHTZ  (IpoLesypa
HAeHTAGUKAINE JTMYHOCTH IOCTYIAIOUIET0).

Ha BemonHeHHe 3amaHuit osksaMeHammonmoro Omieta orBoawres xo 180  munym.
IIpogomKuTETBHOCTE  BCTYIHTENLHOTO — HCHBITAHAS  JUIS  TOCTYHAKMMHX C  OrPAHHYEHHBIMH
BO3MOKHOCTAMH 3/[0pOBbs YBETHUMBAETCs BpeMs He Ootee dyeM Ha 90 munym.

2. Kpurepun oneHnBaHHuS Pe3YILTATA BCTYNUTEILHOT0 HCILITAHUS

Tlpx npmemMe Ha mNporpaMMbl MATUCTPATYPHI PE3YALTATHl  BCTYIHTENBHOIO HCHBITAHMA
ouenusarorcs 1o 100-GannpHoM mkame. MaxkcUManpHOS KOJIMYECTBO O&UIOB, IIOATBEPIKIAOMICE
YCHEIIHOE MPOXOXKACHHUE BCTYNUTENBHOTO HcmpiTanus — 100 Gawios. MuHEMAIBHOE KOJIHYECTBO
fa/uIoB, MOATBEPXIAIONIEE YCISINHOE ITPOXOKACHNE BCTYIIHTEILHOIO HCbITasus - 60 Ganios.

Hopsiaxossiii Kpurepun onenusanus 3ajaHus Cymma
HOMED oaJuIoB
3aJaHHSA
1-20 Hocmynarwowuii 0an eeprviii omeem : 3
1locmynarowuii dan nesepHuiii omeem 0
Hocmynarowuii 0an eepuviti omsem, 060CHOBAN NOAYYEHHBI
pesyremam. Hmeemca noiHoma u npaguibHOCb NPedCmagneHHbIX 5

Gaxmos, ux 10zuveckas nocredosamensrocme. Ilpasunvro
yrnompebasiem mepmMunbl U ROHAMUAL
Hocmynarowuii 0an eepreiti omsem 6e3 060CHOBAHUS ROLYHEHHO20

21-24 pesymemama. Habnwodaemcea nenonnoe npedcmasnenue haxmos u ux 3
noz2useckoli nocredosamenvrocmu. Hmeromes owubru 8 mepmunax u
NOHAMYAX.
Hocmynaiowuii 0an neseprutii omeem. Omcymemsyiom gaxnivl u
npuMepsl 0N NOOMBEPICOCHUR CEOUX YMBEPHCOEHUH, Hem N02UYeCKOl 0

nocreooeamenvrocmi. He pasbupaemcs 6 mepMmunax u ROHAMUIX.

Hocmynarowuii 8epHoO Y 8 NOTHOM 06beMe BBINOAHUL 3A0aHe,
NPOOEMOHCIMPUPOBAN 2NyBOKOe SHAHUE NPeOMEma

Omeem na eonpoc 3adayu 0an npasunvuvlii. [Jaem nodpobroe 10
obvacneHue X00da ee peuleruss, NOCIed08AMEbHOE, 2PDAMOMHOE, C
MeOPeMUECKUMU ODOCHOBAHUAMY, € HEOOXOOUMBIM CXEMATNUYECKUMU
U300PadsCeRUAMY. Y Meem anaruzuposame u 0600uame.
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Hocmynarowuil 8 cosepuiercmee gaadeem Mamepuaiom,
HOCACO0BAMENHO U TOZUHECKY €20 UNAZAEM, MECHO YEA3bI6aEM
Meopuro ¢ NPAKMuUKol, NPAGUTLHO 0D0CHOBLIGAEM NPUHAMBIE PEULEHUS,
gradeem Memoourol 8bINOIHEH IS NPAKINUYECKUX 3A0aY.
Hocmynarowuii 6epro 6bINOAHUR 3a0aHUE, NPOOEMOHCIMPUPOBAN SHANHUE
npeoMema, HO He PACKDLLIL 6 NOTHOM 00beMe 8Ce ACHEKNbl 3A0AHUA
Omeem na eonpoc 3adayu oan npasunvrulil. Obvacuenue xoda ee
peuienus nodpobHoe, HO HedOCMAMOYHO TO2UYNH0E, C OWUbKAMY §
Oemanax, 3QMmpPYOHERUAMY 8 MEOPEMULeCKOM 0BOCHOBAHUY. 19
Ipu smom nocmynaiowuil O0nycKaem HeMmOYHOCMY 8 OMEEmax Ha
B0MPOCHY, 6 CXEMAMUYECKUX UIOOPANCEHUSAX, NPACUTLHO NPUMEHAEM
meopemuyecKue NONONCEHUA NPU PeUteR U NPAKMUYECKUX 30004, eCmb
ouubxu 6 oemanax. Omeemvl HA OONONHUMENBHBIE GONPOCHL GEPHBIE, HO
HEOOCMAMOUHO YemKUE.

Hocmynarowuii 6b1noanua 3a0anue HeeepHo, OONYCun
MHO2OHUCTIEHHBIE OUUOKY, HE GLINOAHUN 3A0GHUE 8 NOTHOM 00bEME.
ObvacHerue x00a ee pewieHys He Oano, OO OHO HeNoCie008amenbHoe, 0
¢ epybvimu owubkamu, He3 meopemuueckozo 060CHOGAHUA, OMBembl HA
OONONHUMENbHBIE B0NPOCH! HENPABUALHBIE, TUDO OMCYMCMEYION.

3. Coaep:xaHue nporpaMMbl BCTYNHTEILHOr0 HCILITAHUSA

Tema 1. Opranusm u cpeaa
OpranuzMeHHBI YpoOBeHL opraHuzaiuu xku3uHu. OpraHusM kxak (opMa CYNmIeCTBOBAHWA BHIA.

Ob6MeH BemIecTB — OCHOBHOE CBOHCTBO KHBBIX OpraHM3MoB. OpraHmsM, a Takke abHMOTHUECKHE H
buoTHdeckne (axTopel cpeppl. OOImHe 3aKOHOMEPHOCTH B3aMMOICHCTBHA OpraHM3Ma H#  CPEfBL
Hpuanuner aganranuit Opragi3MoB K KOMIUIEKCY GakTopoB cpeisl. ['oMeocras Ha YPOBHE OpraHu3Ma.
[Mpurnumer anantanun K (HaKTopaM Cpeikl: TOJNEePaHTHOCTL ¥ PEe3UCTEHTHOCTH. [lpaBmio onrumyMa.
OKONOru4ecKas BaJCHTHOCTh: CTEHO- M 9BPHOMOHTHEIE OpraHu3Mbl. CHHEPr#3M H aHTaroHH3M B
neiicteuu QaxTopoB. 3akoH MHHUMYMa. Moaubunupyiomue GakTopsl, UX 3KOJOTHUECKOE 3HAUEHUE B
IPUPOTHBIX KOMILTEKCAX.

[TpuHOUOBL BO3ACHCTBHSA TEMIEPATYPH HA OpraHu3M. THIB! TEIIOOOMEHA Y JKHBBIX OPraHH3MOB:
IOMKHUIOTEpMHBIE H TOMOHOTEpMHEIE OpTraHu3MEL Poib coneil B oOMeHHBIX nIponeccax. Pacnipenenenue
coiiell B BofoeMax, Ha CymIe U B House. [IpuHIUIE! coeBoro 0OMeHa ¥y BHICIINX PACTCHUN, KUBOTHHIX U
HM3OIMX  OpraEM3MoB. Peakums Ha  u3MeHeHme  conesocrd.  llofikmioocMotHueckue |
rOMOHOOCMOTHYECKHE  OpraHu3Mbel.  OcMoperymsinus, €¢ THIOBI H  CBI3aHHBIC C  HUMH
mopdodusnonornueckue npucnocobienus. CBeT u ero ponb B xu3HE pacTeHuil. CBETOBOM pexuM
pacTenuil. bronoruyeckas pojib pa3aHyHBIX YacTel CHeKTpa CONHEUHON PHEPruy 111 KUBOTHRIKX. CBeT H
ouomorpdeckue pHIMEL Cyroudsle IHKIs Qusnonorwdeckux Gyukipi u obmiel aKkTHBHOCTH
OPTaHH3Ma, HX CBI3b ¢ CYTOUHOM puTMUKOH ycnosuil cpenpl. Ce30HHBIE MUKIBI KUZHEACATEIBHOCTH, HX
CBA3b C CE30HHBIMH H3MEHEHHIMHU BHEIIHEH cpespl # ajallTABHOE 3HAYCHUE.

JuHamuunOoCTe (AKTOPOB CPEHBL, PEAKUHsA OPTaHM3MOB He Ha (akTop, a8 Ha €ro H3MEHCHHE.
TosepaHTHOCTE # CHENUANN3ANNYE KaK OCHOBHEIC aJAlTHBHBIC CTpATerHu momynsmui. [IpaBuno AByX
YPOBHEH aianTalliy IPHCIOCOONEHAS K YCTONMUMBBIM PEXHMaM JeHCcTBHA (aKTOpOB: ajanTanuy K
KIIMMaTy, €70 CE30HHBIM U IeorpaguaecKuM H3MCHEHUAM.

Tema 2. Ixoaorug aea0BeKa
IlonsTHe cpenbl B DKONOTHM 4eoBeKa. Brosormyeckue W conpaiubhble DOTPeOHOCTH 4eENOBEKA.

AHTDPONIO3KOJOTHYECKUE KPUTICPHH KadecTBa OKpysKaromel cpeasl. DU3HONOTHYECKHE OCHOBHI
aJlanTalHOHHBIX IIPOIECCOB.. DKONOTHYECKHE acHeKThl XpoHoOHonoruu. IIpuponHble (akTopsl B HX
BO3JICHCTBHE HA OpraHu3M dUeNoBeKa. OHAeMHYHbIE 3a007eBaHms. AJanTaudsd K OPHPOJHBIM U
KIMMaToreorpaHueckuM yCloBisM. Bo3sleiicTBHe IKCTPEMANBHBIX YCIOBHMI Cpelsl HA 340pPOBBE
uenoBeka. HopMupoBanue Ka4ecTBa OKPYKaromeil JeI0BeKa CPEIbL.



Tema 3. Dxoa0rHst arponeHo30B
Ocobernnocta  GopMmupoBanua H Kiacchbukamus arposkocucreM. [louseHHO-OMOTHYECKHH

KOMIUIEKC Kak OCHOBa arposkocHcreMsl. @DyHKIHOHAILbHAg PpONbs II0YBBL DHOreOHEHOTHYECKAS
JESTeIFHOCTE MHKpPOOHOTO XOMIUIEKca, DKOJOTMYCCKHE OCHOBEI COXPaHCHMS U BOCIPOR3BOACTBA
naofopoaus mouB. OYHKIHOHHPOBAHKE arpOdKOCHCTEM B YCIAOBHSAX TeXHOTeHe3d. 3arps3HCHHE IOUB
TKENBIME  MeTawTaMM. IlyTw  CHWIKEHHS [OIBMIKHOCTH  TOKEABIX  METAUIOB B IIOUYBE.
CenbCcKoX034HCTRCHHAS PATHOIKOIOTHA.

lipuponocoxpannoe 3aKoHOMATENBCTBO Poccum. Ilpeobnapmarommii tan OOIIT B Pocenn.
OcoOeHHOCTH OXpaHbl HpEpoAR! B Poccun. Sxomornaeckuiit moauTopuHr coctoagnsa OOIIT, ero 3agaun
H METOJUIECKHE OCOOCHHOCTH.

Metommraeckue HOAXOABI K H3YUCHHIO 0CO00 OXpaHAeMBIX IPHPOIHBIX Teppuropu#t Mayuenme
CTPYKTYpHL, HazHaucHHe M Xiaccuuxamms OOIIT. Hzyuenwe tmnomormm OQOIIT u daxropoB mx
onpegessronux. Hepoctatku coBpeMeHHOR rnodansro cuctemsr OOLIT.

Tema 4, Ixonorus nouyIsAunii 1 co00IECTB
Homstee o nonynamms B 3komorud. OCHOBHEIE — HOIYISUUMOHHBIC — XApAKTEPHCTHEH.

llonymsauwonnas cTpykrypa Buaa. Cremens obocobnemnocty nomynamuii. [lonorag crpyxTypa
nomynanui. BospacTras cTpykTypa nonynsnuil. IIpoctpanctBeHnas cIpykTypa nonynsunil. Oceansii 1
Ko4eBoll 00pa3 XM3HH. DTONOTHYeCKas CTPyKTypa Homynsuil. ['eHernyeckas CIpyKTypa HOIYIAMMIA.
3axon Xapau-BaiinOepra. Junammka wucnensocT® ocobeit B momyssnun. buotudeckuil morenmma.
PoxcraemocTe M cMepTHOCTh. Kpusble BEDKmBaHEA. CTparerMH BBDKMBaHMA poumyndnui. K- u r-
cTparernd. Perynanmd umcnensocTy nomynsuuit B Omonenosax. Perymupyromue daxropsl. I'omeocTas
NOITYISHEH

Iorstue o Omonenose. Bujosas cTpyKTypa OuoneHosa. Bmaosoe GoraTcisBo M pasHooGpasue.
KomyecTBeHHBIE XapaKTEepUCTUKH BHJa B OuonexHose. Buabr moMuHaHTH B 3auduxaropsl. IIpasuno
ATuremana. IlpocTpancTBeHHas CTpykrypa OmomeHo3a. bHOTON. fIpycHOCTE W MO3aHYHOCTB.
Oxomorngeckas CTPyKTypa OHOIeHO3a. BuKapupyiommue Bujibl. [HIB OHOUEHOTHYECKHX OTHONICHIH
oprau3MoB. Tpodudeckue, TOMHYECKHE, GOPHUECKUE U OPYTHE CBA3H OPraHM3MOB B GHOLECHO3e. Buan
KOHKYPEHIHH, DKOJIOTHYECKas HHILA, pasHbie oxxoxsl. OXpaHa IPHPOHEIX OHOUEHO30B.

Tema S. Boanbie 6nopecypcsl M aKBaKy. JIbTypa

CospeMmennoe cocTosHpe BOmHOre (onga. Herarueaesle GaxTOpbl BIHAHHS HAa BOJIHEBIE
6uopecyperl. CTpatermyeckye HEelH W OCHOBHBIC 3a1a9d B 00NACTH COXPAHEHMS BOJHBIX GHOPECYPCOB.
buonorudyeckoe obocHOBamMe palMOHATLHOTO pPHIOHOrC XO34HCTBA. BiusHHe X034HCTBEHHOMM
HEATENBHOCTH YeJI0BEKa Ha BOCIPOH3BOJCTBO BOJHBIX OHOPECYpPCOB. OKONOTHUSCKHE TPYINHI PEHIO,
OCOOECHHOCTH UX Pa3sMHOKEHHS H Pa3BHTHI. BpeMs HacTynreHUs HOJOBO3PENOCTH, IIKATA 3PeNIOCTH
IOJIOBBIX IPONYKTOB, HapyXKHOE M BHYTPEHHEe OIUIOJOTBOPEHHE, HepecT. OMOpHOHaNbHOE H
AMYUHOYHOE paspuTHe pHIO. ManskoBeit nepuox. Ilepmoa mOmyB3pocnoro  (HEmOJIOBO3PETIOro)
oprasusma. Ilepmox B3pocnoro (mosoBospenoro) oprammama. llepwox crapoctn. Murpamus poio.
Ocemenenre u wuHKyOanms uxpbl, OTfop NHuUMHOK ¥ ydYer HX Koiwdectsa. I[locTomMOpHOHATBEHOE
paspuTHE. Meroapl BeIpamueapus MonomH. IlonydeHue 3penslx mpouspogurenci. @akToprl,
OHpPEACHACIHUE BO3MOXHOCTD CYIECTBOBAHUS B 03¢pax PasMuyYHBIX BUNOR PHIO: TeMIeparypa, ra3oBbiif
M COJIEBOH PEXKUMEI 03ep. TeruoBogHble priOnl. X0I0I0O0UBEIC PHIOKIL.

Xumudeckoe 3arpgsHeHne. lIpomecchl caMOOYHMINEHHS BOMOEMOB H  BOIOTOKOB. IlpoGieMEr
pPaloOHANbHOIO IPHUPOAOIIONLG30BAHHA Ha BOJOCOOpHBIX TeppHTOpuaxX. [lerpamanms BomocOopa.
BonooxpaHubie 30HB U IPUOPESIKHEIC HONOCEL

XyuMmHuyeckde METONB! OUMCTKH BONBL HEHTpaiuzamds, OKHMCJICHHE, JIeKTPOXHMHUYECKas
o6paboTka, ocaxiaeHue. DHIUKO-XHMUYECKHE METOIbl OYMCTKH BOJBL KOATYIDILUS B (DUOKYILALNL,
copbumsa (abcopOums, ancopOims, xemocopOuHs), HOHHBIH oOMeH, (UOTAINA, OKCTPAKHHS,
anexTpojuanus. Meroasl OGHONOTHYECKON OWHCTKH BOIBI B CCTECTBEHHBIX YCIOBHAX: IOYBSHHAS
O4HCTKa; OMONOTHYECKHE TIPYIbl. MeTo sl GHONOrH4ecKoi OYHCTKH BOBI B HCKYCCTBEHHRIX YCIOBHAXK:
OuoQUIBTPE, TOTPYXHBIC OROGMIBTPEL, GHOTEHKH-OHOQUILTPEL, aHA3POOHEIC GHOPHILTPEL.

Ilnankron. benroc. Heficron. KoMouneHTh BOAHBIX dKocHCTEM. Tpoduueckue nenn. Crermdnra
BOJIHBIX SKOCHCTEM IHUKIHYECKOrO, TPaH3MTHOIO M KacKa/jHOTO THIOB. [Ipoxykuwst B BOAHEIX



sKocucTemax. CpaBHHTENbHAs IPOIYKTHBHOCTh HA3EMHBIX H MOPCKHX skocucTeM. Kiaccnmpuxanms
MOPCKHX OPraHu3MOR [0 THIY IIMTaHHS.

[TpompicioBas HPOOYKHHS OKeaHa M KOHTHHEHTAIBHBIX BOA. IIpombIcen pBIOEI H BOJHEIX
OOBEKTOB. JKOJOIMYECKHE AaclieKThl NpoOIeMBl UMCTOH BOABI M OXpaHbl BOMHBIX OKOCHCTEM.
3arpsa3HeHHe BOXOEMOB. BHOMHAMKANMA NOBEPXHOCTHRIX BOJ. AHTPONOICHHas IBTpOQHKA¥s H
TepMOQHKaXI BOAOEMOB. IKOJIOTHYESCKUE OCHOBE! OXPaHBI BOAHBIX OOBEKTOB.

Tema 6. Oxpana i BoccTanoBJIeH e GHOPECYPCOB M cpeAbl 00HTAHNSA

CoBpeMeHHOE COCTOSHME OXpaHEl 00BEKTOB AHKOH IPHPOABl B POCCHE M JPYTUX CTpaHax MEpa.
Pone u 3naueHHe TAMONKEHHBIX OPraHOB B OoXpaHe Hpuponsl. HanmonansHele crparersu PoccHH B
o6nacTH OXpaHBl OHOJOTHYCCKOTO pa3sHooOpasms W YCTOHYMBOIO HCHONB30BAHHS OHOJOIHYECKMX
pecypcoB. OcCHOBHpIC BHAB OHOJNOTHHECKAX HPUPONHEIX PECYpCOB: DPACTHTISNIBEHBIE M KHBOTHEIE.
Oxotrmapn pecypcenl. PaspaGoTka eamso rocyHapCTBEHHOH CTpaTerHH HCIOJIB30BAHHA PECYPCOB
PacTUTENRHOTO M XHUBOTHOrO Mupa. Beimonsenue obszatenscts PO no Korpennuu o OnoNorageckoM

pasHoo0pa3Ny U psjly APYTUX MEAJIYHAPOIHLIX COTIATICHUH.

Tema 7. BHOMOHMTOPHHT, GHOTECTHPOBAHTE ¥ OHOMHANKATMA

lomarue momuropmHra. Oprasmsagusd M CIPYKTYpa MOHHTODHHTA. MOHHMTOPHHI COCTOSHHA
OKpYXKalolmell cpejbl Ha JIOKAIBHOM, pETHOHAIBHOM, HAIMOHANBHOM ¥ riIoOAIBHOM  yYPORHSX.
Meroponorust u Hay4Hble OCHOBBI OHOMOHMTOpHHTa. CHCTEMa MOHHTOPHHTA, OCHOBHBIC 3Tallbl paboT
IIPH IPOBe/IeHUY OMOMOHHUTOPHHTA.

(DopMe! M BuABl OHOMHAMKaIK. MExukatopel. Oxonornyeckne OCHOBEI Onousaukannu. Kpurepuu
BRIOOpa HHIUKATOPOB. YPOBHHE OrouHKaiyi. CTaHIapThl /U1 CPaBHEHUA.

buonormueckue tect-cucteMmbl. OCHOBHBIE HpHHIMIEBL OHOTECTHpoBaHHWS. buomapkepst. Tecrt-
Opra|MsMbl M TeCT-IpoUenypsl. buonorudyeckue NOKa3aTeNIy, HCIOAB3yeMbIE NPH OWOMHIMKALMHU
OHOTECTUPOBAHMH Ha Pa3HBEIX YPOBHSAX OPraHW3anuM JKUBOTO. bHoxmmuueckde, (QUIHONOrHYIECKHE H
FeHeTHYECKHEe IHOoKasarens (MOJEKYIApHBIH ypoBeHs). Mopdomornyeckue, OHOPUTMHYECKHE H
IIOBEICHYECKHE OTKIOHEHUS 0T HOpMbl. Ocobennoctd OWOMHIUKAIMM Ha JAHIIIAQTHOM YPOBHE.
AHTpOITOT€HHBIE CTPECCOPH] M HX Hapymjaiomiee JeHCTBHC Ha opraHusM. BHOMHIWKALHA 3arpa3HeHHi
Bo3ayxa. MCTOUHHKY 3arpssHCHMA M OCHOBHBIC 3arps3HuTeNd. DHOHMHIMKALMS 3arpia3HeHHH IIOYBEL
3arps3HEHHEC  arpOXMMHKaTaMH. DHOHHAMKAUMS 3arps3HeHu#  Boxst.  OCHOBHBIE — HPHHITAIIEI
OHOTECTHPOBAaHHA CTOYHBIX BoJ. OneHKa KayecTBa BOX NPUPOJAHBIX BozoeMmoB. JlaGopatopHoe
MOJECNUPOBaHHE. DHOMHMKaNWA KaHNEPOIeHHBIX, TCPPATOreHHBIX ¥ MYTar€HHBIX COCIMHCHHIM,

PaTHOHYKIIUIOB.

Tema 8. Moaexynspras 6xoa0rus

Knetka xax nenocrsas, JAHAMHYECKas CHCTEMaA, OCHOBHAS COWHWIA CTPOCHHS H PA3BHTHS BCEX
KHBBIX opradusMoB. Knerounsii muxn. Ocobennoctu ¢unoreHesa NpoKapHor H 3ykapuoT. OOmes
BEINECTB, POJIb 000J0YKH KIETKH B 3TOM 1ponecce. Ctpykrypa Ounonormyeckux MeMmOpan. TpexmepHoe
cTpoeHMe KIeTKE. CTPYKTypHas OpraHu3anus MakpoMoieKyn: Oenku u ux rerepoxoMiuiexcsl. Coctas u
nepsuyHas CIpykrypa Oenxos. IlpocrpamcTBerHas opraHuzanyd TOMHIENTUXHBIX LEHEeH, HX
crabummszanus. JlomeHnsl u uraneponsl. I'eTepokomimiiekchl OenkoB B Ouomoryyeckux MeMOpanax.
QyHKUHH ¥ CTpocHHe MeMOpanHEX OeJkoB. Mexann3Mel epesayun KIeTOYHOrO CHrHama.

Hyxnennorpte kucnotel:  crpykrypHas oprapmsamust  JHK. Xumudeckas cIpyxrypa #
npocrpancTBeHHas opranmzanus  JHK, crabummsmpyronme  B3aHMOAEHCTBHS B CIPYKTypax.
Honumopdusm JHK. Slmepuprte, axcrpagmepurie, Ttpadcmosupyemsie JIHK. Bupycasie JIHK.
I'erepoxommnexcst ¢ JHK. Buonornueckue ¢yrxnun JHK. I'eHeTHdeckue CTPYKTYpPBL XPOMOCOMEL,
IUIA3MMJIBI, HYKJICOMIhI, TEHOMBI MHTOXOHAPHH K XiopomiactoB. CTPyKTypa reHa. DKCIPECCUs I'eHa,
MoneKyIapHBIC MEXaHH3MBI TEHETHYECKHX IIPOHECCOB: PEIUIHKALEs, penapalys, TFeHeTHUCCKAst
pexoMbunanus. Crpykrypnas oprasmsaims PHK. ®Oyuxuun u pasuoobpazue PHK. Crpykryper PHK u
ux crabummsamms. Tpanckpmumya u nponeccudr M-PHK. Demetwmweckmit xom. TpaHckpunous
nponeccudr T-PHK. Crpykrypa m ¢ysxkumn p-PHK. Monexysipasle MeXaHu3Mbl TPaHCIBIIHE,
KomnonenTsl cucreMsl OuocunTtesa. MYHKIUM ¥ CTPYKTYphl pazusix Buaoe p-PHK. Waupnanus,
SNIOHralMs H TEPMUHAUMA TPAHCIIME Y IIPOKApUOT H 3YKAPHOT.



OCHOBHEIC HAIIPABICHUS NPUKIAIHON MOJIEKYISIpHOW OWONOrMM: reHHas HEXeHepHsd. MeTozwl

regpoit  mmkeHepum. Pecrpuxoms JIHK, rubpuymsanus HyKACHHOBBIX KHUCIOT, KIOHHPOBAHHE.

Xumuyeckuif cunTes reHa. ['eHerwdeckad Tpamcopmaims. KoHcTpympoBaHHe MHKpOOHBIX KIETOK.

ony4enne TpaHCTEHHBIX OPraHU3MOB.

Tpancnsanus. Pa3nngus TPasCIAIHOEHBIX MEXaHH3MOB Y IIpo- U dyKapHoT. IocTrpaHcsnuoHHas
MOApUKanust OeIKOB, HIPOLECCHl XPaHeH s U yiaaneHn 6enkos. [Ipuonsl. AMHUIOHABL

4. Pexomenayemasi iuTEpaTypa

. buonorus: yuebroe nocobue / P. K. Cadanora, A. 0. Ilapuros, I'. X. Kupxusos, 3. 3. Upyrosa. —
Hampuwk: KBI'Y, 2024 — Yacrs 3: Buonorng ¢ ocuopaMu sxonorud — 2024, — 66 c. — Tekcer:
ANEeKTPOHHBIH // Jlans: IEKTPOHHO-ORONMOTEe Y HASA cucTeMa. — URL:
https://e.lanbook.com/book/434498 (nata obpamenus: 05.02.2025). — PexuM focTyna: g aBTOPH3.
IIONH30BaTENEH.

. Byxun, A. B. Dxonoras nour: yueGHO-MeTommdeckoe nocodue / A. B. byxun. — Tromens: [AY
Ceseproro 3aypanbs, 2022. — 166 ¢. — Texker: anexTporsb // Jlans: anexrponuo-6ubInoTSIHas
cucrema. — URL: https://e.lanbook.com/book/302693 (nara obpamernns: 05.02.2025). — Pexym
JOCTYIa: IS aBTOPH3. IIONBE30BATCIICH.

. Ionemaromenosa, 111, A. Cenbcxoxo3siicTBeHHas 9KOIOIHA: yuebHo-MeTomuecKoe nocodue / I A,
Tospmaromenosa, C. H. Mmamopa. — Maxagkana: Harl' AY nmenu M.M./[xamGynarosa, 2022, —
50 ¢.— Texcr: omexTponmbii// Jlamb: 3IeKTpoHHO-OMOIMOTEYHAA CHCTEMA. URL:
https://e.]lanbook.com/book/293768 (nara obpamenus: 05.02.2025). — Pexum gocTyna: /U1 aBTOPH3.
HOJIB30BaTENeH.

. Ammrpenko, B. I1. Oxonorgyecku#t MOHHTOPHHT TexHOChepsl: yuebroe nocobue / B. I1. Jlmutpenko,
E. B. Coruuxora, A. B. Yepuses. - 2-e uzx. ucnp. — Cauxr-Ilerepdbypr: Jlans, 2022. — 368 ¢. —
ISBN 978-5-8114-1326-3. — Texcr: snexrporustii / Jlane: anexrpoHHO-0uOIHOTe A CHCTEMA, —
URL: https://e.lanbook.com/book/210986 (zara obpamenus: 05.02.2025). — Pexum mocryna: ais
aBTOPH3. HOIb30BATENCH.

. Wpanoma, P. P. Dxonorus (opraHusM # cpeia, HONYASUUH, OHOIECHO3BI, KOCHCTEMBI): yiaeOHO-
Meroguyeckoe nocodbre / P, P. Msanora, T. H. Edumosa. — ﬁomKap-Ona 0TV, 2009, — 116 ¢, —
Texcer: INEKTPOHHBIT // Jlaub: INEeKTPOHHO-OHOIHOTEUHAS cucreMa. — URL:
https://e.lanbook.com/book/39585 (nara obpamenns: 05.02.2025). — Pexum nocTyma: Id aBTOpu3.
Hojb30BaTeNeH.

. Koanor, B. M. AxBakynsTypa Ha nonud yHKIHOHAILHEIX BoJoeMax: yuebHoe mocobne Juist By308 / B.
H. Kosnos. — Canxt-IlerepOypr: Jlans, 2024. — 292 c. — ISBN 978-5-507-49643-3. — Texkct:
3NEKTPOHHEIH // Jlanp: 3JIEKTPOHHO-OubIHOTEUHAS CHCTEMa. — URL:
https://e.Jlanbook.com/book/424568 (mara obpamenus: 05.02.2025). — PexmM HocTyna: IS a8TOPH3.
ITOIL30BATENCH.

. Merojbl SKOJIOIMYECKOrO MOHUWTOPHHIA KAuecTBa CPEN SKM3HWM M OUEHKM PX OKOJOIHIECKO
HesonacHocTH: yucbnoe nocodme / O. H. bByxtogpor, H. I1. Hecrosoposa, B. I'. Casensen [u np.]. —
Kypram: KI'V, 2015. — 239 c¢. — ISBN 978-5-4217-0326-6. — Tekcr: anexrpounsii / Jlaus:
ANEKTPOHHO-Oubnuoreynas cucrema. — URL: hitps://e.Janbook.com/book/1 77975 (nara obpamenus:
05.02.2025). — PexxuM mocTyma: A1 aBTOPH3. ITOIB30BATEINCIH.

. Monexynsapras 6uonorus: yuebnoe nocobue / O. B. Kpurep, C. A, Cyxux, O. O. Babuy [a ap.]. —
Kemeposo: Keml'V, 2017. — 93 ¢. — ISBN 979-5-89289-100-3. — Texcr: snextponusii // Jlaus:
aneKTpoHHO-0ubmMoTeuHas cuctema. — URL: htips://e.lanbook.com/book/103922 (nara obpamserwis:
05.02.2025). — PesxuM jocTyna: A7 aBTOPU3. MOIL30BATENCH.

. Hexpacosa, JI. C. DOxomormsa: yueduoe mocobme / JI. C. Hekpacosa, A. B. JlagtmrOoB. —
Exarepunbypr: YIJITY, 2023, — 115 ¢. — ISBN 978-5-94984-886-9. — Texct: 31eKTPOHHBIH //
Jlane: saexkrponHo-OmOImoreunas cucrema. — URL: https://e.lanbook.com/book/418796 (mata
obpamienns: 05.02.2025). — Pexum KocTyIia: AJIs aBTOPU3. IONB30BATEINEH,

10.OxomenoBa, A. A. Jlerpanaunus, pemenuanys M OHOMHAMKAIMA Tous: ydeOHoe mocobue / A. A.

Oxonenona, I'. C. Eroposa, E. O. Hedenrera. — Bonrorpan: Bonrorpanckait FAVY, 2022, — 144
¢.— Texcr: onextpommsit// Jlams: onekrpomHo-Gubimoreunas  cuctema. —  URL:
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https://e.lanbook.com/book/339278 (nara obpamenus: 05.02.2025). — Pexum qoctyna: uis aBTOPH3.
II0JIB30BATECH.

11.Ocranenxo, B. A. OcHoBsI 9Kon0ruN: yyebroe nocobue / B. A. Ocranenxo, C. JI. Hecrepuyk, C. B.
byra. -—— Mocksa: MITABMub um. K. Crpaduna, 2022. — 136 ¢. — Texcr: anexTpoHHsi // Jlags:
IEKTPOHEO-OnOoTeanas cacrema. — URL: https://e lanbook.com/book/256547 (nata obpamenuns:
05.02.2025). — Pexum gocTyna: Ui aBTOPU3. TOJIB30BATEIICH.

12 Xletpaxos, B. B. Monekyspras Guoiorus: meroxuygeckne ykazanus / B. B. [letpsxos. — Camapa:
CamI’AY, 2022. — 32 ¢. — Texer: anexTpoHusii // Jlans: 3/1eKTpoHHO-OMOIMOTeYHAY cHCTEMa. —
URL: https://e lanbook.com/book/324728 (mata obpamenus: 05.02.2025). — Pexam gocryma: s
aBTOPH3. IOJIB30BATEIEH.

13.Tlpoxonenxo, E. B. Brounaukanus: yuebroe nocobue / E. B. IIpoxonenko. — Hounenx: Joul'V, 2022.
— 107 c¢.— Texer: anexrponssii// Jlane: smexrpoHHO-6MOIMoTeyHas cucrema. — URL:
https://e Janbook.com/book/449150 (mata obpamenus: 05.02.2025). — Pexum nocTyna: Ans aBTOPH3.
NIOAb30BATENCH.

14.PriGosonctso. OcHOBBL pasBeleHHs, BLUIOBA U HepepaGOTKH DHIO B HCKYCCTBEHHBIX BOHOEMAX:
yuebHoe nocobue / JI. B. Arrtunosa, O. II. JIsopsuumosa, O. A. Bacumerxo, M. M. Jlansuus. —
Cauxr-llerepbypr: THOP/, 2011. — 472 ¢. — ISBN 978-5-98879-068-6. — Texcr: NeKTpOHHBII //
Jlanp: onexrponno-bmOimorevnas cucrema. — URL: htips://e.lanbook.com/book/4883 (mara
obpamenus: 05.02.2025). — PexuM DocTyna: I @aBTOPH3, ITONB30BATENEH.

15.Pa6os, B. M. Opranmsm u ropojckas cpega: yueGroe nocobme / B. M. PaSog, E. B. Pabosa. —
Kupos: Barl'V, 2020. — 136 c.— Teker: snexrponssi // Jlans: 31exTpoHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/339941 (mara oOpantenms: 05.02.2025). — PexuM
J0CTyna: IV aBTOPH3. IOIB30BATENeH.

16.Cy660tuna, T. H. Monexynsapuas OuHOJOrds W TeHHas WHXeHepus: yuebmoe mocobme / T. H.
Cy66otuna, II. A. Huxonaega, A. E. Xapcekuna. — Kpacnogpck: COY, 2018. — 60 ¢. — ISBN 978-
5-7638-3857-2. — Teker: amextponHsdi // Jlans: anexkrpoHHO-OnGMHOTewHas cucrema. — URL:
https://e.lanbook.com/book/157528 (aata obpamenus: 05.02.2025). — PexxuM AoCTyIa: I aBTOPH3.
HOJIHL30BATENEH.

17.Vaupasnerue 5KoMOTHYECKOH 6Ge30MACHOCTHIO CONHMATHHO-3KOHOMHIYECKOTO DAa3sBUTHA PoccHm:
monorpadus / B. I'. Jlapuonos, A. I'. bapanosa, B. I'. Bernomecrros, H. Canjaxosa. — Yiau-VYu:
BCTYTY, 2017. — 436 c. — Texer: anekTpoHBbH // Jlanb: 30eKTpoHHO-0UGIHOTeYHAS CUCTEMA, —
URL: https://e.lanbook.com/book/236594 (nara obpamenuns: 05.02.2025). —- PexuM jgoctyma: ans
aBTOPH3. OJIB30BATENCH.

18.Hpmbanenxo, H. B. Monexynsapras 6uonorus: mpaktukym: yueGaoe mocobue / H. B. Iipmvbanenxo.
— Cankr-TlerepOypr: PITIY um. A. H. T'epuena, 2022. — 44 c¢. — ISBN 978-5-8064-3268-2. ~—
Texcr: SAEKTPOHHEH // Jlans: 3NEKTPOHHO-0uOmoTeYHas CHCTEMA. — URL:
https://e.lanbook.com/book/355412 (zara obpamenus: 05.02.2025). — Pexmm mocTyna: [t aBTOPH3.
IIONIB30BATEIICH.
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ITPUMEP TECTOBOI'O BIUIETA

OEJEPAJIBHOE 'OCY JAPCTBEHHOE BIOXETHOE OBPA30BATEJIBHOE YUPEXJIEHHE

BBICHIEI'O OBPA30OBAHMA

«POCCHUMCKWH BHOTEXHOJIOTMYECKUH YHUBEPCUTET (POCBUOTEX)»

DK3AMEHAIIMOHHBIA BHJIET Ne 1
ANY NPOBENeHNA BCTYNHTEILHOr0 HCIILITAHAS
MEXIUCIATLIMHAPHBIH YK3AMEH
«bHoIOrHA»

06.04.01 Buoaorusa

1 610k 3amaHuil (3 Sasia 3a KaXCObLt 6EPHBLIL OMEeNt)

Brumanue: e xasxcoom 3adanui 803mModicer MONbKO OOUH 6€prIﬂ 8APUAHIN OMBEmMQ

3aganne 1.

Kaxkyio onacnocme npeocmaenaem nepesvinac CKOMA HA AY208bIX U CIENHBIX
nacmbumax?

BRICHAHHCM HUWBOTHBIMH TPABOCTOA 6I>ICTp€e, HEM BOCCTAHOBIICHYIC paCTeHI/Iﬁ

H3MCHCHUC TPABAHOI'C HOKPOBa H 3PO3HA II0YBEI

JpO3usi HOYBLL

4| T2 | |

POCT HapasUTapHBIX ¥ HHGEKIMOHHBIX 3a00NeBamil

3aganue 2,

Ocrosroi npURUHOIL HEYCIMOTYUBOCINU AZPOUEHO308, GBIPANCAIOMEIICA 8
HecnocobHocmu 6v10epricueamn 6opuly 34 cyrjecmeosanue 6e3 Ho00epIHCKY
HeN106eKaA, ACTIACMCA:

SHAYUTCHBHOC CCICKIHOHHOC H3MCHCHNE KYIBTYPHBIX BHAOB H HCTOINCHHE HOYB

OTHOCUTENIBHO HebopInme 004 A1 3aHMMaCMbIX TeppHTopm?I

Ype3MepHas OIIeKa CO CTOPOHBL JIOIEH

| o |

OTHOCHTEJbHO MAJIBIE HO CPABHEHHMIO ¢ COPHAKAMM pa3sMEpbl PacTeHHH

3amanue 3.

Ilacmbuwnas ouzpeccus npedcmasnaent coO60U yxyouieHue CoOCMoAH U
IKOCUCINEMDBL 8 pe3yIbmame:

JIATCIILHOI'O 3aTOITICHIA MECTHOCTH

BTOPHHHOI'O 34COJCHHA MECTHOCTH

OCpEBRINAca

= o | B

OHOTeHHOTO 3aCOJIEHH TOBEPXHOCTH II0YB M YPCIMEPHOI'D BHCCCHH ynoGpeHHﬁ

3axanue 4.

3geHOM AZPORPOMBIIMNCHRO20 KOMRJIEKCA HE AGTIACHICA:

CEIBCKOC XO3IUCTBO

NMIIIeBasd mpoOMBIHINICHHOCTD

IIPOU3BOACTBO MHHEPATIBHEIX YI00peHHH

o |

JISCHOE X034HCTBO

3afganue 5.

Hpu cnabom passumuu 6 npyoax 00HHOU PAYHBL U UHMEHCUSHOM SBIPAUIUGAHUN
becmepa neobxooumo:

MEXHAOPpaIYd BOJIOCMa

YBEIMYHTE JOHHYIO GIOpy

BBECTH FOOABOYHBIX PHIO

— |t ot

HCIIOJIE30BATHh JONOJHHTENBHLIC KOpMA XXKHBOTHOTO ITPOMCXOXKICHIA

3apamnse 6.

Tocyoapcmeenuplii Monumopunz 600HbIX OUOPeCyPcos npedcmasinem coooi
CUCIMEMY PeYIAPHBIX HADIIO0eH N 3a:

PHIOOIOBCTBOM H COXPAHEHHEM BOAHBIX OHOPECYPCOB

o |3

pacnpeeeHueM, YHCICHHOCTBIO, Ka4ECTBOM, BOCIIPOM3BOACTBOM BOIHBIX
OropecypcoB, a TakKe cpenoit ux obuTaHus

B

00a BapuaHTa BEPHbI

I

HCT BCPHOTO OTBCTA

3ananue 7.

Cmanoapmmuan noauKkyasmypa 6 peléosoonsix xozaicmeax PO sxniouwaem:

A

2 BHOA




4 suga

6 BUNOB

| O |

8 BUIOB

3aganme 8.

Ha cybvexmusnoe gocnpuamue opzanumom memnepamypul oKpyscaronieii cpedsl
CROCOOHA 6/1HAMD:

BIaXHOCTE

KHCIOTHOCTE CPLAbI

BBICOTa Had YPOBHCM MOpA

= o i >

IICNIOYHOCTE CPCInl

3axaune 9.

Kpumuueckue konuenmpayuu 8pedno2o gewiecmea pacnoiazawmesn 6 Nopaoke
yeeaudenun:

ITJK, noporosas, JeTalpHas

JaeTanbaas, noporopas, IIJIK

TIK, nerainpHas, noporosas

P | bt |

noporosas, IJIK, meranrsnas

3axanue 10.

Tpaduyuonnan cucmema cAaHUMAPHO-2UZHEHUYECKO20 HOPMUPOSAHUA
COOEPIHCARUA 6PEOHBIX 8EUIECINE 8 RPUPOOHBIX CPEOUX ROCIMENEHHO 3AMEHACHICA
cucmemo HOpMUDOBGAHUA:

OHOTOHIYECKOTO

IKOJIOTHUCCKOIO

AHATUTHYICCKOIO

— |

MATEMaTHYCCKOTO

3apanwpe 11.

O 8b1cOKOM RII0OOPOOUN NOYEBL CEUOCINENLCIMBYEIt HPUCYIICEUE:

C(harHOBBIX MXOB

KJIIOKBBI

OpYCHUKH

| o>

MaJIHHbL

3axanue 12,

IIpu 3AZPAIHERUH ROYEHL NEPEOIMU U3 NOYCECHHBLX A/IbZOUEHO308 UCYHEIAIOM.;

CHHC-3CJICHBIC BOAOPOCIH

Oyprie BOZOPOCIIH

KpacHBIE BOJOPOCIH

| | bt |

3CJICHEBIC BOIOPOCTH

3ananue 13.

Hna obecnewenun sghexmugroi Guonozueckoll OHUCMKU CHOYHBIX 600 6
@IPOMERKAX U DuoGIbMPAX 600y HEOTXOOUMO:

ADPHPOBATH

HarpeBaTth

OXJIAKAATE

—~ e

ANKATHQHIMPOBATH

3ananue 14.

Ann bonee 3ppexmuenoii ouucmxu CMouHsIx 600 om GUOZEH06 ¢ GUOI0ZULECKUX
(oKucIUMETBHBIX) RPYOGX KYAIMUGUDYION:

XapOBBIE BOAOPOCIH

Makpo@HUTH! (BEICHIVIO BOJHYIO PACTHTENHOCTD)

ampubuit

| O | 3 | >

MJICKOIIHTArOI X

3axanue 15,

Hosvie mumoxondpuu o6pasyromea:

ACHCHHCM

Opd CIHAHUN CTaphiX MHTOXOHleI/If;I

B I'PalyJIAPHOH IMTONNAa3MaTHIECKOH CeTH

| 00 | e | 3

B xoMInIekce ['onpmxu

3anpaune 16,

B cocmasg znuroxanuxca eéxoosm:

OeNKy M YrieBoabl

YITIEBOABI M HEHTpaNIbHbIE JKUPEI

Wl >

YTAEBOAB 1 GochOTUIHIE]




I' | benky M HEOpraHMYecKHe BEMIECTBA
Jananane 17, | OmoeasHble HYKICOMUObI 6 MOJIEKY/1E HYKICUHOGLIX KUCAOM CBA3ANbI:
A | O-Tiuxo3uIHOHA CBA3BIO
b | 3,5-docdhonnaduproii cBA3BIO
B | N-ruxo3ugso# CRA3BIO
' | @-1,4-rmuko3uaHON CBSI3BIO
3ananne 18. | Onepon — smo:
IMHALA KOOPIMHIPOBAHHON reBeTHYECKOH SKCIPECCHH
yuacrox JIHK mi1s cBA3pIBaHUs TOPMOHOB
yuacrox JIHK, xopupyromui oaus 6enok
¢IMHANA PCILUIHKAIHY
3ananne 19. | Anonmo3 — 3mo npoyecc, Komopoiil:

T

A | IPUBOJHT K YBEIHYCHHIO KIIETKH
b | DpHBOJMT TOJIBKO K pa3spylICHUIO MHTOXOHPUI
B | nporekaer 3a oguH 4ac
I" | npusoaut K gerpagannn JJHK
3aganne 20, Cmpyxkmypsi, U3 KOMOpvIX 00pa30eansl HEHMPUOIU:
A | MUKDOBOPCHHKH
b | MukpoTpyGOUKY
B | muogubprnet
I' | MmembGpans!

2 Baok 3aaauui {5 64106 30 KAHCcOpe 8epHo §bINOJHENRH0e 300aHHe)

3agauue 21.
Wso6pasure BO3pACTHYIO NHPaMUAY TONYISIHE GONBINOH CHHUNE! Ha OCHOBE COOTHOMIEHH N0NIeH

B Hel ocobell pa3abix Bo3pacTos. M3BecTHo, 9T0 BecHOH, 10 rHesxopanud, 60% IOmyasuyMH COCTaBIgIOT
OTHIEI IPONIIOrO TOJA BBUIYIUICHHS, YYacCTBYIOIIME B THE3JXOBAHMHW BIepBbic. Ha aByseTHHX ocobei
npuxouTes 20% YHCACHHOCTH IOMyJSIUWH, Ha Tpexiersux — 8%, Ha uersipexneTux — 5%, Ha
nsTAaeTHHX — 4%. Jlong ocobelt B Bo3pacte o1 6 o 10 net B monynanuy GONBUIMX CHHHIL COCTaBRIIET
3%. Kax m3MeHHTCA BO3pacTHAA NMPAMHAIA OO ISIHH

OOnBIIO CHHUIEI ITOCHE BHUIETA MOJIOAOTO HONONHEHAS 12 rHe3n? [IpuMuTe YyCIIOBHO, YTO YHCICHHOCTH
onysstquy Jio THesjgosawusg cocrasmana 10000 ocobedt; kmanka B cpeadHem coctodT w3 8 smm;
COOTHOIICHHE HOJOR B IOMYJISAIAY cocTapiseT 1:1, Bce 0cobu (KaK MOIONBIE, TaK ¥ B3POCHEIE) Ha 3TOM
3Tale BEDKUBAKOT.

3axanue 22.
Paccunraiite apdexturaocts (KIIJI) nepesaun sHepruw B OCHOBHBIX 3BEHBbIX MHUIICBOH ICIH B

OKe€4He, HCX0Ad H3 caepyronux mudp. Ha I M2 nosepxnocTy oxeaHa NPHXOMHTCA B CPEAHEM OKOIO 3
MITH KQJIOpUH COMHEYHOM 3Hepruu B cyTKU. IIpoayKimns JuaToMOBBIX BOJKOPOCTIEH 3a 3TOT K€ IEPHOA B
DPOEKLMH Ha 3Ty Inomags coctasiger 3000 kanopui, 3oomtankrona — 4000, pe1b — 5 kanopHif B CYTKH.

3aganue 23.
dparMesT 3penoi n-PHK HHCYJIAHA HMEET CIeAYIOMHH COCTaB:

VYVIYVYTAVIHAAIIAIIYYAVIVITT YUAIIALL Onpenenute jummny ¢parmenta JHK, econ k30851
cocTariioT 20% Beex HYKIEOTH/I0B PEHA.

3axanue 24,
ITonesysice Talmuued reHETHYECKOro KOJa, ODpPEACNMTE, KakHe AMHHOKHCIOTBI KOJHPYIOTCA

tpumieramu AT, TTT, T'AT. Kaxumz tpumneramu B JIHK 3akogupoBaHpl aMMHOKHCIOTHI BaTHH,
dberunananuy, Tprnrodan?



3 ook 2ananuii (10 6anrnoe 3a Kaxcooe 6epHOe GbINOIHEHHOE 3AQUHUE)

3apanue 25.
B armocheprom Bo3ayxe r. KpacHospcka cpe/IHerooBble KORIEHTPANH TEXHOTCHHBIX
XKEMHUYECKUX BEIIECTE COCTARHIIH:
B3BelIcHHEBIe BemecTBa — 0,75 MI/M° ;
IHAoKcHT asoTa — 0,03 MI/MC :
ammmax — 0,024 Mo/,
dbopmansrerin — 0,0015 Mr/ve;
dbpeons — 0,2 Mr/v’;
cepoyriepon — 0,4 MIAL.
Pedepenrapmu (Ge30nacHbIMY ) KOHICHTPAMSIMHE JAaHHEIX BEIIECTB SBJISIOTCA:
JUISL B3BEIeHHBIX Beinects — 0,05 M/ ;
TUTS HOKCHAR a30Ta — 0,04 Mr/m® :
s amMmaxa — 0,24 MI/M :
s hopmanpaerana — 0,003 MI‘/M3;
s ppeosoB — 0,7 MI/M;
1 cepoyriaeposa — 0,7 MI/M.

KprtraeckuMu opragaMu, B Hapboibmied CTENEHH IOPaKacMBIMU [IPH BO3JEHCTBHH B3BEICHHAIX
BEINECTR, IHOKCHAA a30Ta, aMMuaka M (OPMAabery(a ABIAIOTCH OpTaHbl JBIXaHHSA; KL (PEOHOB U
cepoyriepoga — LHC.

Jlalite THTHEHHUYCCKOS 3aKIIOUCHHE IO NpPHBEACHHOM cHuTyammu. Paccumtalite x03dQUUMEHTH
OIIAaCHOCTH JUIA K&KIOr0 M3 MpPEICTABICHHBIX B YCIIOBHH 337a4YM TCXHOTCHHEBIX XUMHUYECKMX BEIUECTB,
3arpsA3HAIOMEX aTMOC(EPHEIN BO3JYX, a TAKKE BRYACIWTE HHIAEKCH ONACHOCTHM UL KPHTHYECKHX
OpTaHOB.

Omnpejenmte KpHTHYECKHE OpraHbl, B HauOONbIIeH CTENCHH HOPAXKaeMBIE IIPH BO3NCHCTBHY
IPENCTAaBICHHBIX XHMHYECKHX BEINECTB, a TakKe VYKOKUTC BEMIeCcTBa, Hrpaiomue Hamboiee
3HAYHTEIBHYIO PO/ib B (DOPMHEPOBAHUH PHCKA IJd 3G0POBhSL JIH0jell, a Taike o0nagaromue HauoTpITHM
BKJIa/IOM B PHCK BO3JCHCTBHS HA COOTBETCTBYIOMNH KPUTHICCKIH OpI'aH HIH CHCTEMY.

3aganne 26.
B cepemune 40-x romor XX Bexa OpUl0 ycTaHOBNIEHO, dro ofecnedeHde CBOHCTB

HAaCIe/ICTBEHHOCTH H H3MEHYHBOCTH cBi3aHo ¢ Monekynoit JJHK.

Kaxosa monekymsapaas crpykrypa JHK? Oxapakrepusyiite cpoficra JHK xax Bemecrna
HaCICACTBEHHOCTH. UTO Takoe IeHeTHYEeCKHH KoM, KakoBH ero caoiictea? Yem obpscHseTcs Gonpmoit
00beM HacIe/ICTBEHHOIO MaTcpraia y 5yKaproT? B Kakux cTpyKTypax SyKapHOTHUECKOH KIETKH, KpOME
4npa, pacnojiaraerca JJHK?
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