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IlosicHuTeILHASI 3aNIMCKA

Meroauueckue yKa3aHHs [0 BBIMOJHEHUIO MPAKTUYECKUX 3aHITHI OOydYarolMMHUCS MO JUCLHUILTHHE
OVY]l 08. buosorus npeaHazHadeHsl st o0ydaromuxcs mo crennanbHocTd 09.02.01 KoMmnbioTepHbIE CHCTEMBI 1
KOMILIEKCHI

[enb METOOMYECKUX yYKa3aHUN: OKa3aHUE TOMOIIM OOYYAIONIHMCS B BBIMIOJIHCHUH MPAKTHICCKUX padOT 10
nucuurinae OY /1 08. Buosorus.
Hacrosiimue mMeTtomudeckue yKa3aHusi COAepiKaT paboThl, KOTOPBIC MO3BOIAT O0YJYArOIUMCS 3aKPEITUTh
TEOPETHICCKHE 3HAHUS, CPOPMHUPOBATH HEOOXOTUMBIC YMEHUS U HaBbIKU festenapHocTh o 09.02.01 KomnbroTepHbie
CHUCTEMBI U KOMIUIEKCHI HAIIPaBJICHBI HA (OPMHUPOBAHKE CIICTYIONINX KOMIICTCHIIUI:

OK O0l. Bribupate cmocoObl pemieHnst 3amad  OpOQECcCHOHANBHOW AEATENFHOCTH IMPUMEHUTEIHHO
K pa3JIMYHBIM KOHTEKCTaM.

OK 02. Hcnomb3oBaTh COBpEMEHHBIE CpEICTBa TIOMCKA, aHANW3a ¥ WHTEpIpeTanuu HHGOpMAIUN
¥ HHQOPMAIIMOHHBIC TEXHOJIOTUH IS BBITOIHEHHUS 33124 IPOECCHOHATIBHON e TeTbHOCTH.

OK 04. D¢ddexTnBHO B3anMOIEHICTBOBATE U pabOTATh B KOJUIEKTUBE W KOMAHJIC.

OK 07. CogeiicTBOBaTH COXPAaHEHHIO OKpY’KAIOMIEH Cpembl, PecypcocOepeXeHUI0, INPHMEHATh 3HAHUS
00 W3MEHEHWM KJIMMaTa, IPHHIMIBI OepeXIMBOro MPOU3BOACTBA, 3(P(EKTHBHO AEHCTBOBATH B YpE3BBIYAHHBIX
CHUTYaIHsX.

Beimonsenue npaktrueckux 3aHatuid no qucuuminHe OY/ 08. Buosiorusi obecnieunBaeT AOCTHXKEHHE
CTYICHTaMH CIIEIYIOUINX Pe3yJIbTaToB:

NpeAMEeTHBIX:

— c(hopMHPOBaHHOCTH 3HAHUN O MECTE M POJIM OHOJIOTHH B CHCTEME HAyYHOTO 3HAHMS €CTECTBEHHBIX HayK,
B (pOpMHUPOBaHMN COBPEMEHHOW E€CTECCTBEHHO-HAyYHOW KapTHHBI MHpAa W HAYYHOTO MHPOBO33PEHHS, O BKIALE
poccuiickux U 3apyOeXHBIX YIEHBIX OMOJIOTOB B pa3BUTHE OHOJIOTHH, (YYHKIMOHAIFHON IPaMOTHOCTH YEJIOBEKA /IS
pelIeHNs )KN3HEHHBIX 3371a4;

— YMEHHE PacKpbIBaTh COJEpXKaHHE OHONOTMYECKHX TEPMHUHOB W TOHATHH; W3/IaraTth OHMOJIOTMYECKHE
TEOPHH, 3aKOHBI M YUCHUS; OTIPENIENATh TPAHUIIBI X IPUMEHUMOCTH K KUBBIM CHCTEMaM;

— YMEHHE BJJIETh METOJIaMU HAayYHOTO MO3HAHUS B OHOJIOTHH: HAOJIIO/ICHHE U OIMCAHHUE JKHBBIX CHUCTEM,
MPOIIECCOB M SBJICHWH, OpraHU3alUs U IPOBEACHHE OHOJOTMYECKOro IKCIEPHUMEHTA, BBIABIDKCHHE THIIOTE3HI,
BBISIBJICHHE 3aBHCUMOCTH MEXJY HCCICIYyEeMbIMH BEJIMYHMHAMH, OOBSICHEHHE IOJNYYCHHBIX pe3yJIbTaToB,
UCIIOJIb30BAaHHBIX HAyUYHBIX INOHATHH, TEOPHH M 3aKOHOB, YMEHHE J[elaTh BHIBOJBI HA OCHOBAaHMHU IOIYYEHHBIX
pe3yIbTaTOB;

— YMCEHHE NPHUMEHSTh IOIYYEHHBIC 3HAHHUS JUIA OOBSCHEHHS OHOJIOTHYECKHX IIPOIIECCOB M SIBICHUH,
JUISL TIDUHSTHSL NPAKTHYECKUX DEIICHWH B ITOBCEAHEBHOM XM3HU C LENbI0 oOecrieueHHs: Oe30MacHOCTH CBOETO
37I0POBBSI ¥ 3J0POBBSI OKPYXKAIOIMINX JIFOAEH, COOIII0IEHHST HOPM IPaMOTHOTO TTIOBEJCHUS B OKPYKaIOIIEH IPHUPOTHOM
cpesne, NMOHMMAaHWE HEOOXOIMMOCTH HCIIONb30BaHMS JOCTHXKEHHUH COBPEMEHHOW OHONOTMM M OHMOTEXHOJOTHH
JUISL palMOHAJILHOTO MPUPOJIOTIOIb30BaHNS;

— YMEHHE pelaTh JJIEMEHTApHbIE T'CHETHYECKHEe 3aJadyd Ha MOHO- M JHMIMOpHIHOE CKpelIUBaHMHE,
CIIETIJICHHOE HaClIeI0BaHHUE, COCTABIATh CXEMbl MOHOTHOPHIHOTO CKPEIIMBAHMSA AJIS MPeACKa3aHus HACIeJOBaHUSI
MIPU3HAKOB Y OPTaHU3MOB;

— YMEHHE KPUTHYECKH OICHMBATh M HHTEPNPETHPOBATh HMHPOPMALUIO OHOJOTHMYECKOTO COAEPIKaHHS,
BKJIFOYAOLIYIO TICEB/IOHAYYHbIE 3HAHUS W3 PA3IMYHBIX UCTOYHHMKOB (CPEICTBa MaccoBOW MH(GOpPMAIMH, HAYYHO-
MOMyJIIPHBIE MaTepHajbl), STHYECKHE AaCHEKThl COBPEMEHHBIX HCCIEIOBaHMH B OHOJIOTMM, MeEIMIUHE,
OGuoTexHOIOTHHY;

— YMEHHE Co03[aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIIEHHUS, 0000mas OHOIOrHYECKYIO
nH(OpPMALMIO U3 HECKOJIBKMX HCTOYHHKOB, I'PaMOTHO MCIIONIB30BATh NOHITHITHEIN anmapar OnoIoTHH.

JIMYHOCTHBIX:

— TOTOBHOCTh K COBMECTHOI TBOPUYECKOH IEATENLHOCTH TPH CO3JAHUM Y4YEOHBIX IPOEKTOB, PEUICHUH
y4eOHBIX Y NTO3HABATENIbHBIX 33/1a4, BHITIOJIHEHUH OMOJIOTHYECKUX HKCIICPUMEHTOB;

— CIIOCOOHOCTB OIPEAENATh COOCTBEHHYIO MO3HIMIO 110 OTHOUIEHHWIO K SIBJICHHSM COBPEMEHHOH >KH3HH
1 OOBSCHSATH €€;

— TOTOBHOCTH K COTPYIHHYECTBY B IIPOILIECCE COBMECTHOTO BBINIOJIHEHHUS YYEOHBIX, IO3HAaBAaTEIHHBIX
W WCCIIEHOBATENBCKUX 3a7a4, YBAKUTEIHHOTO OTHOIIEHHMS K MHEHHUIO ONIOHEHTOB IIPH OOCYXIEHHH CIIOPHBIX
BOIIPOCOB OMOJOTMYECKOTO COIEPIKaHU;

— CHOCOOHOCTH OIIEHUBATH BKJIAJ POCCHHCKMX YUYEHBIX B CTAHOBJICHHE W Pa3BUTHE OMOJIOTHH, TOHUMAHHS
3HAa4YeHHsI OMOJIOTUH B MTO3HAHNH 3aKOHOB ITPUPOIBI, B )KU3HHU YEIIOBEKA M COBPEMEHHOTO O0IIECTBA;

— CIIOCOOHOCTH OIEHMBATh CHTYallI0O M NPUHUMATh OCO3HAHHBIE PEIICHHs, OPUEHTHUPYSCh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

— TIOBBIIICHHWE YPOBHS 3KOJIOTHYECKOH KyJBTYyphl: NPHOOpPETEHHE OIBITa IUIAHWPOBAHUS ITOCTYIIKOB
U OLICHKH UX BO3MOJKHBIX MOCIEICTBUH IJIst OKPYXKAIOIEH cpebl;



— TIOHMMaHHUE CHeUU(pHUKH OMOJIOTMH KaK HAayKH, OCO3HaHHs e ponu B (DOPMHPOBAHMH PANMOHAIBHOTO
HAyYHOTO MBIIIJICHUS, CO3aHUU LENOCTHOTO MPEACTABICHUS 00 OKPY’>KaloIEeM MHpPE KaK O €IMHCTBE NPHPOBL,
4eJloBeKa M OOIIECTBA, B MO3HAHWU NIPHUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOIEM COXpPaHEHHS NPHPOIHOTO
PaBHOBECHS;

— 3aMHTEPECOBAHHOCTh B IIOJyYCHHH OWMOJOTMYECKHMX 3HAHMM B LENAX MOBBIMICHHWS OOWIEH KyIbTYpBHI,
€CTEeCTBEHHO-HAY4YHOH TPaMOTHOCTH, KaK COCTaBHOM dYacTH (yHKIMOHAJIBHOM TIPaMOTHOCTH OOyYaroumuxcs,
(hopmupyeMoii Ipu U3y4EHUH OHUOJIOTHY;

— TIIOHMMaHHWE CYIIHOCTH METOJIOB II0O3HAHMUS, HCIIOJIB3YEMBIX B ECTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCIIOJIb30BaTh IMOJy4aeMble 3HAHUWS JJIS aHalu3a U OOBSCHEHHS SBICHUH OKPYXKalOIEro MHpa W MPOMUCXOJSIIUX
B HEM M3MEHEHUH, yMeHHe JienaTh 000CHOBaHHBIE 3aK/IIOYEHHS HA OCHOBE HAYYHBIX (DaKTOB M MMEIOLIMXCS JaHHBIX
C LIEJIBIO TTOJTyYIEHUS JOCTOBEPHBIX BBHIBOIOB;

— CIIOCOOHOCTH CaMOCTOSITEIBHO MCIOIb30BaTh OMOIOTHYECKIE 3HAHUS VIS PEIICHNUS TPOOIIEM B peabHBIX
JKU3HEHHBIX CUTYalnsIX;

— OCO3HaHME  I[EHHOCTH  HAyYHOM  JAEATEIBHOCTH, TOTOBHOCTh  OCYIIECTBISATH  IPOEKTHYIO
U MICCIIEAOBATENBCKYIO JEATEIILHOCTh HHANBUIYAIFHO U B TPYIIE; TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY
00pa3oBaHMI0O U CaMOOOPa30BaHUIO, K AKTHBHOMY IIOJYYEHHIO HOBBIX 3HAHUHM IO OHMOJIOTMH B COOTBETCTBHHU
C JKU3HEHHBIMHU ITOTPEOHOCTSIMHU.

MeTanpeaMeTHBIX:

— HCIOJIb30BaTh OMOJIOTHYECKHE TTOHATHA ISl 00BSICHEHUS (PAaKTOB M SIBJICHUH )KUBOW IIPUPOBI;

— TPUMEHSATh CXEMHO-MOJIENIbHBIC CPEICTBAa Ui IPEACTaBICHUS CYIIECTBEHHBIX CBA3€H M OTHOIICHUH
B H3y4yaeMbIX OHOJOTMYECKHX OOBEKTax, a TaKKe MPOTUBOPEYMH PAa3HOTO POAA, BBIBICHHBIX B Pa3IHYHbBIX
MH()OPMAMOHHBIX HCTOYHUKAX;

— paspabaTbBaTh IUIAH pEIICHHS MpoOseMbl C y4ETOM aHalW3a MMCIONMXCS —MaTepHaIbHBIX
¥ HEMaTepHaJIbHBIX PECYPCOB;

— BHOCUTH KOPPEKTHBBI B JIESTEIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LENSM, OLCHUBATh PUCKH
MIOCJIC/ICTBHH JICSITENBHOCTH;

— BIAJCTh HaBBIKAMH YYEOHO-HMCCIIEAOBATEILCKON M MPOEKTHOM IESTENbHOCTH, HaBBIKAMU Pa3pELICHUS
npo0JieM, COCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY HOMCKY METOJOB PEUICHHs NMPAKTUYECKHX 3a/1ad,
MIPUMEHEHHUIO PA3JIMYHBIX METOI0B MTO3HAHUS,

— yMeTb IepPEeHOCHTh 3HaHHS B II03HABATEIbHYIO U MPAKTUUECKYIO 00JIACTH )KU3HEESTEIbHOCTH;

— yMeTh MHTETPHUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00JIacTel;

— BBIIIBUTATh HOBBIC WJIEH, NpEJJlaraTb OpUrHHAIBHBIE TIOXO/IbI U PEIICHHs, CTaBUTh MPOOJIEMBbI U 3a/1auu,
JIOIYCKAfOIIME albTePHATHBHBIC PEIICHUS;

— OpHCHTHPOBAThCS B PA3NUYHBIX HCTOYHHMKAX HHPOpMAnuu (TEKcTe Y4eOHOro mocoOws, HAy4IHO-
MOMYJIIPHOH JIUTEpaType, OMOIOTHUECKHX CIIOBApsAX U CHIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B lIHTEpHETE),
aHAIM3MPOBATh HHPOPMANNIO Pa3IMYHBIX BUIOB U (DOPM NPEICTABICHHS, KDUTHYECKH OLIEHUBATH €€ JI0CTOBEPHOCTD
Y HEIIPOTHBOPEUNBOCTD;

— ¢QopMyaHMpoBaTh 3ampochkl U NPUMEHATh Pa3JIMYHbIE METOJbI IIPH IOMCKE M 0TOOpe OHOJIOTHYECKOi
nHpOpMaIU, HEOOXOAMMOMH JIJISl BBIMOTHEHUS yUeOHBIX 3a/1a4;

— CaMOCTOSTENBHO BBIOMPATh ONTUMAIBbHYIO (OPMY IpejicTaBlIeHUs] OMOIOTHUECKOi HHPOpMAIMK (CXEMBI,
rpaduku, quarpaMmbl, TabIUIBI, PUCYHKH U IPYToe);

— HCTIONIb30BaTh HAyYHBIH S3BIK B KauecTBE CpEACTBA IpH paboTe ¢ Owmonorndeckoil mHoOpmanmeii:
OPUMEHSTh XMUMHUYECKHE, (PU3UUECKHE KM MATEeMAaTHYEeCKAE 3HAKM M CHUMBOJBI, (OpPMyJbl, abOpeBHaTypy,
HOMEHKJIATypY, UCIIOJIb30BaTh U MIPE0OPa30BhIBATH 3HAKOBO-CHMBOJIMYECKUE CPEACTBA HAIJIAJHOCTH;

— TIOHMMATh W WCIIOJBb30BaTh IPEHMYIIECTBA KOMAaHIHOW WM WHAWBUAYaIbHOW pabOTHI IIPU PELICHUH
O6uonorndyeckoir MpoOseMbl, OOOCHOBBIBaTH HEOOXOIMMOCTH HPUMEHEHHUS TPYNIOBBIX (OPM B3aHMMOJCHCTBHS
NP pelIeHun y4eOHOi 3a1aun;

— HCHOJIb30BAaTh OMOJIOTHYECKHE 3HAHNUS JUIS BBISBJICHHS IPOOJIEM M UX PEIICHHS B )KU3HEHHBIX U YUEOHBIX
CUTYaIHsAX;

— BBIOMpaTh HAa OCHOBE OMOJIOTMUECKMX 3HAHWH IEJIEBBIE M CMBICIIOBBIE YCTAaHOBKHM B CBOMX IEHCTBHSAX
M TIOCTYTKaX IO OTHOIICHHUIO K )KMBOH MPHUPOJIE, CBOEMY 3I0POBBIO U 37I0POBBIO OKPYKAIOIINX.

Ha BemonHenne npaktudeckux 3anatuit no auctumindae OY /1 08. bBuosorust orBogutcs 10 gacos.



Conepmaﬂne NMPAKTHYCCKHUX 3aHATHH

IIpakTuyeckas padora Nel
«bmnonorngeckas ponb 6EIKOB, yIIIEBOIOB, KUPOB B 00ECTICUCHUHN KU3HEACATEIIEHOCTH OPTaHI3MOB)

Paznea 1. Kinerka — cTpyKTYPHO-()YHKIMOHAJIBHAS €INHUIA ;KUBOTO

Tema 1.1 buonorus kak Hayka

KonuuectBo uacos: 1

Hemn: HayuuThcsi BBIABISATH B3aMMOCBSI3b MEXKIY OCOOCHHOCTSMH CTPOCHHUS OHMOJIOTHYECKUX TMOJUMEPOB U UX
POJIBIO B 00CCTICUCHHH YKU3HEICSITEIBHOCTA OPTaHU3MOB.

3agauu: oépazoseamenvuvie — 000OUIUTD, CUCTEMAaTU3UPOBATh U 3aKPEIUTh MOJTyYCHHBIC TEOPETHYESCKHE 3HAHMS;
(hopMupoBaTh ymMeHHE paboTaTh C KOHCTIEKTOM, YI€OHOH U CIIPaBOYHOMN JTUTEPATYpPOii; 00eCIIeYnTh KOHTPOJIb 3HAHUN
[0 TeMe; pa3zeuearoujue — COBEPLICHCTBOBATH HABBIKM CAaMOCTOSTENBHOI; pa3BHBaTh yMEHHE aHAIM3HPOBATH,
CpaBHHUBATb, BBISBILATE CYIIECTBEHHbIE IPU3HAKH, 0000IIATh, 1e/IaTh BHIBOJBL; 60CHUMAMEIbHbIE — CO3/IATh YCIIOBUS
IUISL pealM3allid JINYHOCTHBIX HABHIKOB y CTYICHTOB, BOCIHTAHHS OTBETCTBEHHOCTH, YBEPEHHOCTH B cele;
(hopMHpOBaTh HHTEPEC K MCCIIENOBATENBCKO eI TEILHOCTH.

TeopeaneCKaﬂ 4acThb:

MPUNCUH
Benkyn —————> aMUHOKHUCIIOTEL,

Jaunasa

Kupsl ———> IIMILEPUH U KHUPHBIE KUCIIOTHI;

amuaasa

YraeBopl ———— > IJIIOKO34.

& Kpoeb e mmghy
17 BCACBIBAHOHE —l
aMHHOKIICJIOTEI, JKHPHBIE KHCITOTBI,
=
[IF0KO38, YaCTh [JIHIepHHA OoIbIIad 4acTh MIHNIEpHHA

Obwuii pacxoo Inepzuu 6 meuenue CymoKk CyMMUpPYETCs U3:

v 9HEpro3arpaT Ha OCHOBHOW OOMEH — 3TO MUHUMYM SHEPTUH, HEOOXOIMUMOM /171 PabOThI KU3HEHHO
BaXKHBIX OPI'aHOB B COCTOSIHUM IIOKOS;

v SHEPruM, pacxoayeMol Ha 00O BHJ JEATENbHOCTH, B T.4. (HU3MYECKas W yMCTBEHHas
AKTUBHOCTB;

v SHEPIuH, 3aTPauuBacMOol Ha IiepeBapuBaHKe MHUIIU.

Kosppuuuenm cpuzuuecxoii akmusnocmu (K@A) — orHOmEeHHE OOMIMX JHEPro3aTpaT Ha BCE BUABI
JKU3HEAEATEIHHOCTH K BEJIMYNHE OCHOBHOTO OOMEHa.
Pacuer KaJIOpHHHOCTH CyTOYHOTO PAIiOHA C YYETOM BO3PACTHBIX OCOOCHHOCTEH MeTabonm3ma M ypOBHS
©)XKEe/IHeBHOH (PM3MUECKOM aKTHBHOCTH 110 peKOMeHIanusiM BeeMupHOI oprann3anuy 31paBooXpaHeHHs:

Bozpact KeHuunbl My:K4YHHBI
18 — 30 met (0,062 x Bec B kT + 2,036) x 240 x KDA* (0,063 x Bec B kr + 2,896) x 240 x KOA
31 -60 ner (0,034 x Bec B kT + 3,538) x 240 x KOA (0,0484 x Bec B kr + 3,653) x 240 x KOA
> 60 net (0,038 x Bec B kT + 2,755) x 240 x KOA (0,0491 x Bec B kr + 2,459) x 240 x KOA
* KOA: 1,4 — ManonoABmwkHBINH 00pa3 xu3HM, 1,75 — cpemsss Qu3myeckas aKTUBHOCTB; 2,4 — TSOKEIBINA

¢usndeckuit Tpya.

Benkn 25 % 25 %
Kuper 25% 15 %
VrieBonsl 50 % 60 %

KanopuifHocTH CyTOYHOTO palyioHa eHIIUH B Bo3pacte 31 roj BecoM 58 Kr co cpeTHIM KO3 PHUIIUEHTOM
(usnueckoit aktuBHOCTH cocTapisiet: (0,034 x 58 +3,538) x 240 x 1,75 =2314,2 kkan/cyTku, u3 HUX 0enku — 578,55,
skupbl — 578,55, yrneBoasl — 1157,1

IMopsok BeINOTHEHHsT Pa0OTHI

1. Wzyuure Teopernueckuil Marepuan yueOHuka mo teme 1.1. «bnonorus xak Hayka. XuMHYeCKUH
COCTaB KJIETOK» W MaTepual K JaHHOH MpaKTHIeCcKoi paboTe.
2. M3yunte u mnpoaHANM3UpPyHTE OCHOBHBIE (YHKIIUH, BBINONHAEMBIX O€lNKaMH, >KHpaMH U
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YIIIEBOaMH Ha Pa3HBIX YPOBHSAX OPTaHU3AINU KHUBOTO (TaOIUIIA).

Tadanua. ®yHKIMH 0€JIKOB, 5)KMPOB H YIJIEBOJAOB OT MOJIEKYJISIPHOTO /10 OPraHN3MEHHOI'0 YPOBHS

Yposens Dynuxyuu Benxu Kupot Yeneeoowt
opeanusauuU
N CocTaBHas 4yacTh
MounekynspHbIi +
BELIECTB KIETKH
Dukcaiys yriepoa +
OHepreTuyeckast + + +
Knetounsrit CTpyKTypHas i i e
3aunmrHas +
TpaHcnopTHas +
JlBurarenpHast +
CrpykrypHas + + +
TxaneBoi 3amnuTHas I ar aF
PeuentopHas i
OprasHsIi CTpyKTypHas i e
3anacaromas +
CrpykrypHas + + +
PesepsHas + +
JlBUrarenpHas +
PerynstopHas + +
Opranu3MeHHbII B ST T +
3amacaromas +
3amnuTHas I 4 4
TpaHcnopTHas +
AHTHOMOTUKH +
Toxkcunbl +
BriBon:
A. BBIIENIATEe (DYHKINH, BBITOTHICMBIME OHOMIONIMMEpaMH Ha ABYX M OoJiee YPOBHSAX OpTraHU3AINH
JKHBOTO;
b. OTMeThTE (YHKINH, KOTOPBIE XapaKTEPHBI IS TPEX KIacCOB COSANHCHH;
B. OTMeThTE 00ImIKe GPYHKIUH U1 OEITKOB U )KUPOB, JKUPOB H YTIICBOJIOB,;
r. MIEPEYHCITATE U TOSICHUTE (DYHKIMH, KOTOPBIE BEHITIONHSIOT TOJBKO YTIIEBOMABI, OCIKHU; ¢ KaKUMH
OCOOEHHOCTSIMU CTPOCHHSI OMOTIOIMMEPOB OHU CBSI3aHBI.
3. Vcronb3yst MaTepuaibl yaeOHUKA W UHBIX HH(OOPMAITHOHHBIX MCTOYHHUKOB, 3AMOJHHUTE TaOJIHILY.

PaccuuTaiite Bary cyrounyio moTpeGHOCTh B Oekax, )KUpax U yriIeBoaax.

Ta6auua. PoJib 0eJ1K0B, SKMPOB U YIJIEBO0B [1JIs1 00ecreveHusl JKU3HeAeATeILHOCTH OPraHu3MOB

benku Kupwo Yenesoow
Crtpoenue Buonoruueckue T'uapodobHbIe Opranudeckue BeIeCTBa,
MOJIUMEPBI, MOHOMEpaMH | COCJMHEHUS, COCTOSIIHNE | MPOU3BOJHBIC
KOTOPBIX SIBIISTIOTCSL | M3 TIIMICPUHA W JKUPHBIX | MHOTOATOMHBIX  CITHPTOB,
aMHUHOKHCIIOTHBI KHUCJIOT cocrosimue u3 C, Hu O

IMpocteie  yrieBogsl  —
MOJIEKyJla  COCTOMT W3
TOJIHOTO MOHOMEpA;
MOJICaXapU/Ibl — U3 IBYX H
0oJiee MOJIEKYJ

3HayeHne W (YHKIUU
B OpraHu3Me
OCHOBHOY MCTOUHUKH
CyTtouHas moTpeOHOCTh
[IposiBienue
HEI0CTaTOYHOCTH
[IposiBienue
N30BITOYHOTO
OTpeOJICHNUS

Mos CyTOYHast
moTpeOHOCTh




PacueT kaqOpuifHOCTH CyTOYHOTO pPaIOHA: TIOT ..., BO3PACT ... JIET, BeC ... KT, KDA ....
dopmyna ....

Conep:kaHue 0TYETA

Ordet 1Mo paboTe JTOJDKEH COMEPIKATh:

a) HaMMEHOBaHKE PabOTHI U 11eJTb PAabOTHI;

0) obmue BbBOABI 1O Tadmuie «DyHKIUU OCNKOB, >KUPOB M YIJICBOJOB OT MOJCKYJSIPHOTO JIO
OpPraHU3MEHHOTO YPOBHS»

B) 3amojHeHHas Tabmuia «Poib OCNKOB, JKUPOB M YIJICBOIOB IS OOCCICUYCHUS >KU3HEACATEILHOCTH
OpPTraHU3MOBY;

T') pacyeT KaJTOPUHHOCTH CYTOYHOIO PAIlMOHA, B T.4. OCJIKOB, )KUPOB H yIJICBOJIOB.

Kpurepun onenku 3a 1adopatopHyio padory:

e «OmIMYHO» - B NPEACTaBICHHONW pabOTe COAEPKUTCS MOJTHOE W JIOTHYECKH OOOCHOBAaHHOE DEIICHHE
3ajad, 3aIHCaHbl OTBETHl HA IOCTaBJICHHBIE BONIPOCHL. Bce mpemycMOTpeHHbIE NPaKTHYEeCKOW paboTol 3amadu
pemieHsl BepHO. PaboTa BBITOTHEHA CAMOCTOSTEIRHO B 0POpPMIICHA aKKypaTHO 0e3 UCIIpaBICHUH.

e «Xopomuo» - B IPEACTaBICHHON pab0Te COAEPKHUTCS MOITHOE 0OOCHOBAaHHOE PEIICHHUE 3a7ad, 3aIHCaHbI
OTBETHI Ha ITOCTaBJICHHBIE BOMPOCHI. [IperycMOTpeHHbIE MPaKTHYECKOH paboTOM 3a]a4u pEIIeHBI CO 3HAUYUTEIbHBIMU
Henovyeramu. PaboTa BBITIOJIHEHA CAMOCTOSITENBHO, €CTh HEOOJIBIINE HCIIPaBIICHHS.

®  «YIOBJICTBOPUTENIBHO) - B TIPEJICTABICHHOH paboTe CONEPKUTCS HETOCTATOYHO MOJTHOE PEIICHNE 3aa4
WM PEIIeHbl 33/1a41 TOJBKO MO MPEACTaBICHHOMY K IpakTH4ecKol pabore oOpasiy. OTBETHl Ha HOCTaBJICHHbIC
BOIIPOCHI He 3anucanbl. [IperycMoTpeHHbIe MPaKTHYECKOH paboTOM 3a1a4uy pelleHbI 101 KOHTPOJIEM TIPENoiaBaTes.
B pabore comeprxaTcs UCIPABICHUS.

e «HeynoBnerBopurensHO» - paboTa HE BBINOJIHEHA; B MPEACTABICHHON paboTe CONEPXKUTCS TOJIBKO
OTBETHI K 331a9aM.

Y4yeOHo-MeToAMYecKOe M MH(pOPMAaLMOHHOE 0O0ecnieyeHue:
OCHOBHBIE HICTOYHUKH:
1. Aradonosa U.b. u np. buonorus. ba3oBsiii ypoBeHb: YUeOHUK IS CIO.-2-¢ U3., CTEp. -
IIpoceemenue, 2025.

JlononHUTENbHBIE HCTOUHUKU!

1. Buosnorus. 10 xinacc. ba3oselit yposens : Yuebnuk / B.B. [Taceunuk, B.B. [laceunuka [u ap.];
nofa. pea. A.A. Kamenckuit — Mocksa : Ilpocsenienue, 2024. — 224 c. — ISBN 978-5-09-116776-4. — URL:
https://book.ru/book/957854 — Tekcr : 3MeKTPOHHBIH.

2. Buomorus. 11 xiracc. ba3oserit yposeHs : Yueonuk / B.B. [Taceunnk, B.B. [laceunuka [u mp.];
noa. pen. A.A. Kamenckuit — Mocksa : [Ipoceemenue, 2024. — 272 ¢. — ISBN 978-5-09-116473-2. — URL:
https://book.ru/book/957855 — Tekcr : 3MeKTPOHHBIH.

3. Buoxumust u MonekynspHas Owonorus. Bepcust 1.0 [DmekTpoHHBIH pecypc] : KOHCHEKT
nekmwii / H. M. TuroBa, A. A. CaBuenko, T. H. 3amaii u np. — Dnektpos. aaH. (10 M6). — Kpacuospck : UTIK CDY,
2008.

4. Metoandeckue pekomengammu MP 2.3.1.0253-21 «HopMsl ¢pu3nonormueckux noTpedHocTen
B DHEPIUHU U MHIIEBBIX BELIECTBAX JUIS pa3IMYHBIX Ipymil HaceneHus Poccuiickoit @enepanun» (y1B. PenepaiabHOit
City>k00¥ 110 Haa30py B cdepe 3aIuThl paB moTpeduTesieii u omaromnonyuns yenoseka 22 urost 2021 r.).
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IIpakTuyeckas padora Ne 2
«OcoOeHHOCTH CTPOCHHUS KIETOK PaCTEHUH, )KUBOTHBIX, TPHOOB U OaKTepuii»

Pa3gen 1. KiteTrka — cTpyKTYpHO-)YHKIHMOHAIBHAS eAMHULIA )KUBOTO
Tema 1.2. CTpyKTypHO-QYHKIIOHATBHASI OPTaHU3AINS KIIETOK
KoaunvectBo yacos: 1

]_leJ'lP[: 3aKpCUTh YMCHUEC CpPAaBHHUBATH KIICTKHM PAa3JIMYHBIX OPraHU3MOB, BBISBJIATH YHUKAJbHBIC 0COOEHHOCTH
CTPOCHUEC, XapaKTCPHbIC IJId Ka)K}IOﬁ TpyIImbl OPraHUu3MoOB.

3amaun: oépazosamensuvle — 0000IUTH, CUCTEMAaTU3UPOBATh U 3aKPEIHUTh MOJYYEHHBIE TEOPETHYECKUE 3HAHMS;
(hopmupoBaTh yMeHHE padoTaTh C KOHCIIEKTOM, yueOHOI 1 CIpaBOYHOI INTEPaTypoii; 00eCIeYnTh KOHTPOJIb 3HAHUH
IO TEME; pa3eugaroujue — COBEPIICHCTBOBATh HABBIKM CAMOCTOSTENBHOI; pa3BUBaTh YMEHHE aHAJIN3UPOBaTh,
CPaBHUBATh, BEIIBIATH CYIIECTBEHHBIE IPU3HAKH, 0000MIaTh, AeTaTh BEIBOJBI; 60CHUMAMeNbHble — CO3IATh YCIOBHS
JUIA peaii3allid JMYHOCTHBIX HAaBBIKOB Y CTYACHTOB, BOCIIHTaHHS OTBETCTBEHHOCTH, YBEPEHHOCTH B cele;
(hopMupOBaTh HHTEPEC K UCCIIEIOBATEIBCKOM ESTCITFHOCTH.

MaTtepuanabHoe o0ecnedyeHne: Ipe3eHTanus; GoTo TOTOBBIX MpenapaToB / H300pakeHUs paCTUTEIFHON, JKUBOTHOH,
rpuOHOI 1 OaKTepHaTbHON KIETKH; TaOJIHIa; BUACOMAaTEPHATIEI.

Teopernuyeckast 4acTh:

Kierka — cTpyKTypHO-(pyHKIMOHANIbHAS €IMHUIA BCEX XXKHMBBIX OpraHM3MOB. JKHUBBIE OpraHM3MBI MOTYT
COCTOSITh M3 OJIHOH KJIETKH MJIM MHOTHX KJIETOK. PasMephl KIIETOK U ee KOMIIOHEHTOB OIPEIEIISIOTCS MUKPOHAMH HITH
JOJISIMU MUKpOH. [ljisi TOro 4ToObl yBHAETh CTPYKTYpY Takoro maciiraba W pa3mepa, HEOOXOJUMBI ONTHYECKHUE
npuoopHI.

Muxkpockon (0T Tped. micros — Mallblid, SCOpeo — CMOTPIO) — ONTUUECKUN TPUOODP VI U3YUYCHUS] MaJbIX
00BEKTOB, HEJIOCTYITHBIX HEBOOPYKEHHOMY TJ1a3y. MHKPOCKOI MIMEET MEXaHUUYECKYIO M ONITHYECKYIO YaCTH.

A B 1 — oxysip,

2 — TyOyec,

3 — TyOyconep:xarens,

4 — MakpoMeTpHIEeCKUI BUHT,

5 — MUKpPOMETPEHHBIH BUHT,

6 — 1oJicTaBKa,

7 — 3epkKaio,

8 — xoHmeHCOp, wWpHCOBas auadparma
U CBETODHIBTD,

9 — npeIMETHBIN CTOJHK,

10 — peBonEBEpHOE YCTPOKCTRO,

11 — 0OBEKTHB,

12 — KopIlyC KOJIIEKTOPHOU JINH3HI,
13 — maTpoH ¢ JamIoi,

14 — NCTOYHUK DIIEKTPONHUTAHMUS.
Pucynok 1 — Ctpoenue anextponsoro (A) u ceerooro (B) Mukpockomnos

Iopsinox BeINOJTHEHHs PA0OTHI:
1. PaccmoTpuTe hOTO TOTOBBIX MPENAPaTOB PACTUTEIHLHOMN, )KUBOTHON, TPHOHOM KIIETOK.

RS TRG 1 S ; A

®DOoTO rOTOBOI0 MUKpOIIpenapara ®oTo0 roTOBOr0 MUKpOIpenapara @®oT0 roTOBOr0 MUKpOIIpenapara

>KUBOTHOM KJIETKH pPacCTUTENbHOM KIETKH TPUOHOM KIETKH
2. 3apucyiite 2 — 3 KJIETKHU ¢ Ka)KI0T0 MUKPOIIpenapaTa 1 MOJIHIINTEe OCHOBHBIE BUIMMBIEC YacTH.
3. Paccmotpute n306pakeHne 0OBEKTOB Ha PUCYHKAX.



Nusocoma

Pubocombl

fAapo
Annapar _
ronbaxum
Aapeiwko
MuToxXoHAPHR

Uuronnasma

Nnasmatnyeckon
MeMGPaHa

BHAONNO3MATUHECKAS .
ceTs

Kueomnaa knemxa

Nwusocoma
Pu6ocombl
- fapo
“Tonmn

AnpbiWKo

Uutonnazma

Mnasmatuyeckan
MEeM6paHa

BHaonnasMaTnueckas
ceTb O6onouka

Pacmumenvnan knemka

060noyka Uuronnaava  Aapo AobiwKo
(knerouHas crenka)

PHGOCOMB!

MuToxoHgpus

Janacaiowve Uwnronnaamaruyeckasn
BewecTsa MemGpaa

T'pubnas knemka

HKryTuk

KnerouHan
cTeHka

Cnuaucras

lasosbie

uTonnama-
U a ny3bIpbKM

Tuyeckan
membpaHa \
i— BopcuHku

BknioyeHus (3anacHbie
nuTarenbHbie BewecTsa)

BakrepuansHas
XpOMOCOMa

Bnsuvsaxue
UMATONNA3MaTUHECKON
mMemBpaHb!

70S pubocombl

Mnasmuga

Manonnasma HapyxHas memBpana

CrpykTypbl, CrpykTypbl,

XapaKTepHbie Ans Beex P pi He y Bcex p

Baxmepuwlbnaﬂ Kliemka

4. 3amomHUTE TAONHIly U CpaBHUTE KIETKH MEXKIY COOOM.
Ipoxapuorst JyKapuHOTHI
baxmepuanvhas JHCUBOMHAS pacmumensvHas 2pubnas
K1emKa KaemKa KemKa KaemKa

Knerounas creHka
(unTo)ITa3ZMaTHIecKas
MeMOpaHa
Iluronna3zma

Hanuuue sigpa

KneTouHsli 11eHTp (IIEHTPHOAN)
IInactuasl

Baxyonu

DHI0IIa3MaTHIECKAsI CETh
PrbocoMbI

JIn30cOMBI

MuroxoHipuu

IInactuasl

Amnmapat ['onpmxu

Takum o0pazom:

. YKaKUTE OCHOBHOE OTIMYHE DYKAPUOTHUECKUX KJIETOK OT MPOKAPUOTHYECKHX;

E. MePeYHCIINTE O0ITNe MPU3HAKY IS PACTUTENBHBIX U OaKTepHaIbHBIX KIETOK;

X MePEYHCIINTE IPU3HAKH, KOTOPBIE ABIISIOTCS OOIIMMHU TONBKO AJISI KIIETOK PAaCTEHHH U IrpHOOB;

3. MePEYHCIINTE IPU3HAKH, KOTOPBIE ABIISIOTCS OOIIMMHU TOJBKO IS TPUOOB M )KUBOTHBIX;

u. YKQKHATE OTINYUATEIEHBIE 0COOCHHOCTH PACTUTEIBHBIX KIETOK OT JKUBOTHBIX;

5. CrenaiiTe BBIBOA MO paboOTe: BCE JHM KICTKH, U3 KOTOPBIX COCTOST KHBBIC OPTaHU3MBI, UMEIOT

OAWHAKOBYIO (l)OpMy, pa3Mepbl, CTPOCHUE; O YEeM CBHUIACTCILCTBYIOT 061].[1/16 YCPThI CTPOCHUSA KIICTOK; BBIACIUTE
OpraHoOnJbl, XapaKTECPHBIC IJI BCEX DYKApPHUOT.

Coaep:xanue oT4yeTa

Ot4et 1o paboTe HOIKEH CONEPIKATh:

a) HaMMEHOBaHUe pabOTHI U e PabOTHI;

0) PUCYHKH KJIETOK ¢ MUKPOIIPENApaTOB C MOAMMUCAHHBIMA BUAAMBIMHU YaCTSIMU;
B) 3aIloJIHEHHAs Ta0IHIa;



T) BBIBOJI 1O padoTe.

KOHTpOJ’[bele BOIIPOCHI:

1. Pa3aeneHue ;KUBBIX OPraHM3MOB HA MPOKAPUOT M 3YKAPHOT OCHOBAHO HA:
A. HaJIM4HH siapa b. HaJTMYUU puOOCOM
B. pa3mepax KJIeTOK T. HaJIMIMU 3al1aCHOTO NMUTATEILHOTO BEIIECTBa
2. B cBeTOBOII MUKPOCKOII MOKHO YBUIETH
A. cunre3 JJHK b. JIeJICHUE KJIETKU
B. CHHTEe3 Oerka I. cunre3 ATD
3. Kierka pacrennii oTiim4aercst OT KJIeTOK rpudoB
A. LBETOM b. pazMepoM
B. HaJU4YHeM KJIETOYHOU CTEHKH T. HaJIMIMeM XJIOPOILJIACTOB
4. CxoHoO€e CTPOEeHUE KJIETOK PACTEHUIl U JKMBOTHBIX SIBJISIETCS CBU/IETEILCTBOM:
A. o0IIHOCTH IIPOUCXOXKICHUS JKUBBIX b. YCIIO)KHEHHs JKUBBIX OpPraHU3MOB B XOJ€
Opra’Hu3MoOB 3BOJIIOLIUU
B. POJCTBA KUBBIX OPTaHU3MOB I. €JMHCTBAa OPraHUYECKOTO MUpa
. MHOT000pa3us KUBBIX OPraHU3MOB E. IPOUCXOXKJIEHUSA BCEX OpPraHU3MOB OT
IpPOKapuoT
5.

Kputepuu oneHku 3a 1adopaTopHyio padoTty:

e «OTIMYHO» - B INpEJCTaBICHHOW paboTe COAEPIKUTCS MOJHOE M JIOTHYECKH ODOCHOBAaHHOE pEIlICHHE
3a/a4, 3alMcaHbl OTBETHI HA IOCTABJICHHBIC BOMPOCHL. Bce mpeaycMOTpeHHbIE MPaKTHYSCKOW paboTol 3amauu
petieHsl BepHO. PaboTa BBITOIHEHA CAMOCTOSITENILHO 1 0(hOpMIIeHA aKKYPaTHO Oe3 HCIPaBICHH.

e «Xopomio» - B MPEACTaBICHHON pab0Te COACPIKUTCS MOTHOE 0OOCHOBAHHOE PELICHHUE 3a7ad, 3aHCaHbI
OTBETHI Ha MOCTABIICHHBIE BOMPOCHI. [IpelycMOTpEHHBIE MPAKTHYECKOM paboTOol 3aJa4u PEIIeHbI CO 3HAYUTEIbHBIMHU
HeqovyetamMu. PaboTa BBINIONHEHA CAMOCTOSTENBHO, €CTh HEOOJBIINE HCIPABIICHHS.

e «YIOBIETBOPUTEIBHOY - B TIPEICTABICHHOI paboTe COAEPIKHUTCS HEJOCTATOYHO MOJTHOE PEIICHUE 33124
WIK pelieHbl 33aud TOJBKO MO MPEICTABICHHOMY K MPaKTHYeCKOil pabore oOpasiy. OTBEThI Ha MOCTABICHHBIC
BOTIPOCHI HEe 3amucanbl. [IpeycMOTpeHHBIC MPAKTHICCKOM pabOoTOM 3a1a4K PEIICHBI 0 KOHTPOJIEM MPEo1aBaTes.
B pabore comeprxaTcs UCIPABICHUS.

o «HeynoBneTBOpUTEIbHO» - paboTa HE BBHIMOJIHCHA, B IPEACTABICHHONH pabOTe COACPIKUTCS TOJBKO
OTBETHI K 337[a4aM.

Y4yeOHo-MeToAMYeCKOe M MH(OPMALMOHHOE 0O0ecnieyeHue:

OCHOBHBIE HCTOUYHHKH:

1. AragonoBa U.b. u np. buomorus. ba3oBelii ypoBeHb: y4eOHHWK AN CIo.-2-¢ W3MA., cTep. -M.:
IIpocemenue, 2025.

JlonoTHATENEHBIC UCTOYHUKH:

1. Buosnorus. 10 kimacc. ba3oseiit yposens : Yueounuk / B.B. [Taceunuk, B.B. [Taceunuka [u
np.]; moxn. pen. A.A. Kamenckuit — Mockasa : [Ipocsemenue, 2024, — 224 ¢. — ISBN 978-5-09-116776-4. —
URL: https://book.ru/book/957854 — TekcT : 37€KTPOHHBIH.

2. Buosnorus. 11 ximacc. ba3oseiit yposens : Yueounuk / B.B. [Taceunuk, B.B. [Taceunuka [u
np.]; mox. pen. A.A. Kamenckuit — Mockasa : [Ipocsemenue, 2024, — 272 ¢. — ISBN 978-5-09-116473-2. —
URL: https://book.ru/book/957855 — TeKCT : 3IEKTPOHHBIH.

3. borpanosa T.JI., Cononosa E.A. buosnorusi: CipaBoO4HUK JUIsl CTapIIEKJIACCHUKOB U
nocrymnatomux B By3 / T.JI. bormanosa, E.A. ConogoBa. — M. : ACT-IIPECC KHUT' A, 2012.—’816 c. : .

WnTepHeT-pecypcsl:
1. Kypc nuronorun ot Uropst Oxmteiina — npenoaasaTens mkousl «AHTennexryam» u Jletnei
IKOJIOTHYECKOH IITKOJTBI. [DnexkTpOoHHBIH pecypc]. - URL: https://vk.com/wall-
37948240 _689033?ysclid=mpxuqw3iga868813867.
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IIpakTuyeckas padora Ne 3
«Pemenne 3a1a4 Ha OIpeeNICHIE MOCIEI0BATEIEHOCTH HYKICOTHIOB H aMHHOKHCIIOT

Pa3znen 1. KiieTtka — cTpyKTYPHO-QYHKIMOHAJBHAS €IMHULA )KUBOTO
Tema 1.3. CTpyKTypHO-QYHKIIHOHAIBHBIE (PaKTOPHI HACIECICTBEHHOCTH
KonuyecTBo yacos: 1

Heau: popMupoBaHre yMeHHs ONPEAENSITh NOCIEN0BATEILHOCTh AMUHOKUCIIOT B MOJIEKYJIe Oellka M ITOHUMAaHUs
CBSI3U MEXKAY CTPYKTYpOH HYKJICHHOBBIX KHCJIOT U OEITKOB.

3amaun: oépazosamensuvle — 0000IUTH, CUCTEMAaTU3UPOBATh U 3aKPEIHUTh MOJYYEHHBIE TEOPETHYECKUE 3HAHMS;
(hopmupoBaTh yMeHHE padoTaTh C KOHCIIEKTOM, yueOHOI 1 CIpaBOYHOI INTEPaTypoii; 00eCIeYnTh KOHTPOJIb 3HAHUH
IO TEME; pa3eugaroujue — COBEPIICHCTBOBATh HABBIKM CAMOCTOSTENBHOI; pa3BUBaTh YMEHHE aHAJIN3UPOBaTh,
CPaBHHBATb, BEIABIATH CYIIECTBEHHbIC IPU3HAKH, 0000IIaTh, IETATh BBIBOIBI; 60CHUMAMEIbHbIE — CO3AATH YCIIOBUSA
JUIL peanu3aluyl JMYHOCTHBIX HAaBBIKOB y CTYZCHTOB, BOCIIHTAHUS OTBETCTBEHHOCTH, YBEPEHHOCTH B ceOe;
(hopMHpOBaTh HHTEPEC K MCCIIEN0BATENBCKOM AEATEIBHOCTH.

MatepuaabHoe o0ecnedeHne: TabIMIa TEHETHICCKOTO KO/Ia; IIEPEUeHb 3aa4 IS IPaKTHIECKON paboTHI.

TeopeTnuyeckas 4acTb:

Pennukayua (OT nat. «peniukape» — OTPaxats, «replication» — MOBTOPATH) — yaBoeHue MoJekyis! JJHK
MyTeM JOCTPOWKHM Ha KaXXJIO0H W3 MPUPOAHBIX MOJIOBUHOK TOYHBIX KOMHUI MO MPUHIUIY KOMIUIEMEHTapHOCTH.
Ilpunyun (npaeuno) komnaemenmapHocmu — NpOTUB aJeHKUHA (A) B OAHOM Lenu oka3bIBaeTcs Beerna TUMUH (T)
JIpyroi nenw, a npotuB ryanuHa (I') — Tomeko muro3uH (). Mexny A u T oOpasyrorcsi 1Be BOJOPOJHBIC CBSI3H,
Mexnay ' u L — Tpu BogopoaHbie CBS3U.

benku — Ouosiornyeckue MoIuMepbl, MOHOMEPAMH KOTOPHIX SBISIOTCS aMUHOKHUCIOTHL. HauanvHulil aman
cunmesa benxa — obpazosanue NOIUNENMUOHOU Yeny W3 OTIENbHBIX aMHHOKUCIOT, PACIOJOXKEHHBIX B CTPOTO
OTIpeNIeICHHON TOCTIeNOBATEIbHOCTH. [ 1a6Has poib 6 onpedeienuu NOPAOKA PACTIONOXKEHUS AMUHOKUCIOM —
TIEPBUYHOM CTPYKType Oenka — npurnadnesicum monexyne JHK.

T'enemuueckuit ko0 — YyHHUBepcalbHas CHCTEMa 3alliCH TEHETHYECKOW WH(OpMAIH O TOPSIKE
pacIoNoXKeHUsI aMHHOKHCIOT B Oellkax B BHJIE MmocienoBarenbHocTH HykiaeotuaoB B JIHK mmm PHK. OOpraHO
reHeTuueckuit ko naetcs a1 MPHK kak HenmocpeacTBEHHOM MaTpHLIE B PEAKIIUHN TPAHCIISALIUY.

Jranbl cMHTe3a Oeska:

Jlokanuzayus 6
Mampuya Ilpoyecc remia IIpooyxm
1. Ilepgwuit 3man cunme3sa 6ai1Ka — mpancKpunyus
Cunre3 mounekynsl ”PHK mo matpune JJHK. uPHK
MepeMeaeTcs B IUTOIIIa3My KIETKH
JTHK AHK A T I A IO I A T Snpo uPHK
! I I Il I Il Il I I
uPHK vV A 11 YV T T ¥ A
2. Bmopoiui sman cunmesa 6anka — mpancaayus
TPHK nepenocuT amuHOKHCIIOTHI K pubocomam. Ha
pubocomax CUHTE3UpYyeTCs OeI0K
WPHK uPHK % A H* % r r A% A PI/I6OCOMLI HOCHeI[OBaTeHI)HOCTI)
l AMHUHOKHUCJIOT
AK Tup Tpn

* Tpumier — mocCiefoBaTeNbHOCTh U3 TPEX HYKICOTHIOB COOTBETCTBYIOIAas OAHON aMHUHOKHCIOTE.
OH sBnseTCA HAaNMEHBIIEH CTPYKTYpHON eTMHHIIEeH TeHETHYECKOTO KOoJa.

Hepssrit Bropoi nyxreorna Tpermit IMpaBuia mNoJb30BaHUSL TadauIel
HYKJIEOTHL v I A r HYKJICOTHX T€HETHYECKOro Koaa:
Pen Cep Tup e v 4 HCpBLIﬁ HYKJICOTHI B TPUILIICTE
Den Ce Tu Luc 1L
v iy Con Coce bl -y OepeTcs W3 JIEBOTO BEPTUKAJILHOIO
Jleit Cep Cron Tpu 1y CTOJ'I6IIa;
Lo Ipo Lao Apr L4 v BTOPOW HYKJICOTHI B TPHUILIETE
Jleit IIpo T'uc Apr 10 p y A Tp
o Jlei Ipo Iox Apr A 6Cp€TCH 13 BEPXHETO T'OPU3OHTAJIBHOTO
;:en I;po 21}1 Zmr ; pﬂﬂa;
Je pe CH ep v}
i Hne Tpe Py Cep I v TPETUU HYKJICOTH] B TPUILIETE
Hae Tpe Jus Apr A Oepercs W3 MPAaBOTO BEPTHKAIHHOTO
Mer Tpe JInz Apr T
cToyoIa.
Baux Ana Acn Tin v
r Bax Ana Acn Tan 11
Bax Ana Tny Tin A
Bax Ana Tny Tnu r
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IMopsiaok BHINOIHEHHS] PAdOTHI:

1. IToBTopuTe Teopermueckuii Marepuan Tembl 1.3. «CTpykTypHO-(QpYHKIIMOHATBHBIE (HaKTOPHI
HACJICJICTBEHHOCTI.

2. OO6paruTe BHUMaHKe Ha oopMIICHHE TIPY PEIISHUH 3a/1a4 B IPUBEICHHBIX TIpUMEpaXx.

3. BHuMaTeNbHO NpOYHTATE YCIOBHE 337a4 Il NPAKTHIECKOW pabOThl U PelInTe WX, 3aIHIINTE

OTBET.
IIpumepsl pemenns 3aaay

3agaua 1. VYuacrox wmatpuyHoil wnenu wmodekyinsl JIHK wumeer mnocrnenoBarenbHOCTh HYKJICOTHAOB
HUTATATAI'T. 3anuiuTe nocieaoBaTeIbHOCTh HYKI€0THA0B godyepueit JJHK.

PEHIEHME: Ilo npunnuny kommiemeHTapHocTu I Bcerga crout B mape ¢ L, A — B nmape ¢ T. Haxoqum
HYKJICOTU/IHYIO NTOCIIEI0BATEIbHOCTD yuacTka 1enu qouepHeit JTHK.

Martpuunasa JHK 0 0 T A r A T A r T
l Il Il Il Il Il Il Il Il M1l Il
Houepuss JTHK r r A T 0 T A T 0 A

OTBET: ITATHTATLA

3agaua 2. B monekyne JIHK 14 % anennna. CKOJBKO B HEW COACPIKATCS TyaHHHA?

PEILIIEHUE:

1) COTJIAaCHO TIpaBMiIy KomIuiemMeHTapHocTu B moJiekysie JIHK A crout B mape ¢ T, ciemoBarensHo,
konuuectBO T = A = 14 %.

2) HaxoauM odtee conepkanne A u T B mornekyite JIHK: A +T =14 % + 14 % =28 %.

3) Ha pomo I u Il mpuxoautrcs 100 % - (A +T) =100 % - 28 % =72 %.

4) nockoibKy I' Bcerna crout B nape ¢ L, ux konuuectBo paBHo. Ha gomto kaxaoro npuxoaurcs I' =

[[=72:2=36%.

OTBET: I =36 %.

3anaua 3. Oparment nenu JJHK umeer nocnenoBatensHocTh Hykiaeotuaos: ' TT AT TIHA. Onpenenute
MOCJIEIOBATEIEHOCTh HYKIICOTHAOB B aHTHKOMOHAX TPHK, mociemoBaTenbHOCTE aMHHOKHCIIOT B CHHTE3HPYEMOM
(bparmeHnTe MoJIeKyIIbI OeKa.

PEIIEHME:
1) 0 TIPUHIMITY KOMIUIEMEHTAapHOCTH (IpoTHB A ctout Y, mpotuB L] — I') cuHTE3MpYyeM MOJIEKyIy
nPHK no marpuny THK.
JHK r T r A i r T i A
l Il Il Il Il I I Il Il Il
uPHK 1 A 1 v r i A r 4
2) K mnocnenoBarensHocTH (kKomoHaM) WPHK 1o mnpuHIMIY KOMIUIEMEHTApHOCTH MOIOHpaeM
MOCJIEI0BATEILHOCTh (aHTHKOJ0HBI) MosieKyisl TPHK.
uPHK 1 A 1 v r i A r 4
l Il Il Il Il I I Il Il Il
TPHK r v r A 11 r v 11 A

3) ACIUM NOCJICAO0BATCIBbHOCTE HYKJICOTUI0OB nPHK Ha TPHUIUICTBI U 10 Ta6J'II/II_[e T€HCTHYCCKOI'0 Koada
HaXo0uM KOAUPYEMYIO UMW aMHUHOKHUCJIOTY.

uPHK HAILL VI ATY
!
AMHMHOKHCJIOTHI B 0eJike I'nc uc Cep
OTBET: tPHK - TVYTANI'VII, mnocnenoBaTelbHOCTh AMHUHOKHCIOT BO (parMeHTe MOJIEKYJIbI

6enka — I'nc — [uc — Cep.

3agaum 1J19 NpaKkTHYecKoii padoThl

3anaua 1. ®parment matpuunoit nenu JJHK nmeet nocnenoBatensHocTh HykaeotunoB TITTAT TTATTTA.
3anumuTe MOCIeI0BaTeIbHOCTh HyKIeoTHA0B nouepreit [JHK.

3agaua 2. ®@parment gouepnedt 1nermm JIHK  wMeeT mocienmoBaTeNbHOCTh — HYKJICOTHIOB
OTTOUTITTATTHTT. 3anumute mocieaoBaTeIbHOCTh HYKJICOTHI0B MaTpudHoi renu JIHK.
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3anaua 3. @parment nernm JJHK umeer mocnemoBatenbHOCTh HykineoTuaoB ['TTALIITIA. 3amummre
COCTaB U TMOCJIEI0BATEIILHOCTh HYKIEOTHA0B B MoJiekysie uPHK.

3anaua 4. Ha ¢parmenre nenn nPHK HykieoTHapl pacmofioskeHbI B CIEAYIONMIEH MOCIeI0BATEILHOCTH:
YTTUYTTYTYT. OnpenenceHrie mociieoBaTeIbHOCTh HYKICOTHIOB B HCX0aHOU MoJekye JTHK.

3anaua 5. ®parment nenm JJHK mmeer mocnenoBarensHocTh HykiIeoTunoB TIATIAIITA. Onpenenute
MOCJIECIOBATENILHOCTh HYKJICOTHIOB B aHTHKO0HaX TPHK.

3agaua 6. B monexyne JIHK 18 % ryanuna. Ckosbko B Helt conep>KUTCa TUMHUHA?

3apaua 7. B monexyne JHK 11 % uuTo3uHOBBIX HYKI€0THAOB. Ompenenure NPOIEHTHOE COAEepKaHHUe
TyaHUHA U aJIcHUHA.

3anaua 8. B monexyne JJHK conepxurcs 27 Hyki1€0THAOB ¢ TAMUHOM. CKOJIBKO HYKJIEOTHAOB C aIECHHHOM
coxepkat godepuue moiekyibl JJHK, obpasyromiuecs B porecce peTuiiKaIny.

3agaua 9. IlocaemomBatenbHOCTh HyKIeoTHAoB ¢(parmenta nenu JHK: HTAATITIATTTLALLL.
Onpenenute MOPSIOK PACIIONOKESHUS aMUHOKHUCIIOT B COOTBETCTBYIOIIEM (hparMeHTe MOJICKYJIbI OeJIKa.

3agaua 10. B OumocuHTe3e monmmentuaa ydactBoBa TPHK co ciemyromeit mocienoBaTeIbHOCTHIO
HYKJIeoTHI0B B aHTHKOMoHAaX I[VA-ATTI-III'Y-ATY. Onpenenute HYyKICOTHAHYIO MOCIEIOBATEIHHOCTh ydacTKa
moutekybl JIHK, koTopast HeceT nHGOpMAITHIO O CHHTE3UPYEMOM OelTke.

3agaua 11. Yuactoxk unenu uPHK wumeer mnocnemoBarenbHOCTh HykieoTumoB: [IAVITIVAILIVIT.
Omnpenenure NOCIEN0BATENLHOCTh HYKICOTHIOB B HcXoaHOM (parmente mosiekyibl JJHK, B antukomonax TPHK
U MIOCJIEIOBATEIEHOCTh aMMHOKHUCIIOT COOTBETCTBYIOLIETO (hparMeHTa MOJIEKYJIbI OeKa.

3agaua 12. YyacTok 0GelKOBON MOJIEKYJBI COCTOMT M3 CIEAYIOLIEH MOCIe0BaTeIbHOCTH aMUHOKHUCIIOT:
Mert (MeTtnonuH) — Apr (aprunuH) — Ana (ananus) — [nu (runuH). OnpenennuTe BO3MOXKHYIO MOCIEI0BATEIbHOCTD
HyKJIeoTu0B B Mostekye JJHK.

3agaua 13. YyacTtok O0€IKOBOW MOJIEKYJIBI COCTOHMT M3 ITOCIICOBATEILHOCTH aMHHOKHCIIOT: JIn3 (JTu3uH) —
OcH (permnanannn) — TPII (tpunrodan). Onpenenute MOCICAOBATEIFHOCTH HYKICOTHIOB HA YIACTKE MOJICKYIIBI
uPHK.

3apgaua 14. 3anumuTe BO3MOXKHBIC TOCIIEIOBATEILHOCTH HYKJIeoTH0B B aHTukonoHax TPHK, koropsie
MOTYT TPaHCIIOPTHPOBATh K pHOOCOME aMHHOKHCIIOTY Ba (BamuH).

Coaepxxanue oT4eTa

Ot4et mo paboTe AOIKEH COCPIKATh:

a) HaMMEHOBaHUE PAOOTHI U 11eJIb PAOOTHI;
0) HOJIHOE PEIICHHUE U OTBETHI K 3a/1a4aMm.

Kpurtepuu oneHKH 32 MPAKTHYECKYIO PadoTy:

e «OTIMYHO» - B TNpEJCTaBlICHHOW paboTe COAEPIKUTCS MOJHOE M JIOTHYECKH ODOCHOBAaHHOE pEIlIeHHE
3aj1a4, 3alMCaHbl OTBETHl HA IOCTABJICHHBIE BOMPOCHL. Bce NpenycMOTpeHHbIE MPAKTHUECKON paboToil 3amauu
petieHsl BepHO. PaboTa BBIMOIHEHA CAMOCTOSITENILHO 1 0(hOpMIIeHA aKKYPaTHO Oe3 UCTIPaBICHHI.

e «Xopomio» - B MPeCTaBICHHON paboTe COACPIKUTCS MOJTHOE 0OOCHOBAHHOE PEIICHUE 3a/1a4, 3aUCAHbBI
OTBETHI Ha MOCTaBIICHHBIE BOMPOCHI. [IpelycMOTpEeHHBIE MPAKTHYECKOH paboTOol 334K PEIIeHbI CO 3HAYUTEIbHBIMHU
Heqovyetamu. PaboTa BBITIOIIHEHA CAMOCTOSITENBHO, €CTh HEOOJIBIINE UCIIPABIICHHUS.

o  «YIOBIETBOPUTEIHHOY - B TIPEJICTABICHHOI paboTe COAEPIKHUTCS HEJOCTATOYHO MOJTHOE PEIICHUE 33124
WK peIlieHbl 33aud TOJBKO MO MPEICTABICHHOMY K MPaKTHYeCKOil pabore oOpasiy. OTBEThI Ha MOCTABICHHBIC
BOTPOCHI HE 3amucanbl. [IpeycMOTpEeHHBIC MPAKTUIECKON PaboTOM 3a1a4K PEIICHBI 10T KOHTPOJIEM MPEIO1aBaTelIs.
B pabote comepxarcs ucnpaBieHusl.

e «HeynoBneTBopuTenbHO» - paboTa HE BBINOJIHEHA; B NPEJACTABICHHON paboTe CONEPKUTCS TOJIBKO
OTBETHI K 33j[a4aM.

Y4yeOHo-MeToAMYeCKOe M MH(POPMALMOHHOE 0O0ecTieyeHue:
OCHOBHBIE HICTOUHUKHU:
1. Aracdonosa 1.b. u np. buonorus. ba3zoBblii ypoBeHb: y4eOHHK JUIs CIIO.-2-€ U31., cTep. -M.:
IIpocsemenue, 2025.

JIOTOJTHUTENIbHBIE HCTOYHHKH:

1. buonorus. 10 kmacc. ba3oBsriii ypoBens : Yuebnuk / B.B. [Taceunuk, B.B. Ilaceunuka [u
np.]; mox. pen. A.A. Kamenckuit — Mocksa : [Ipocsemenue, 2024, — 224 ¢. — ISBN 978-5-09-116776-4. —
URL: https://book.ru/book/957854 — TeKcCT : 3IEKTPOHHBIH.

2. buonorus. 11 kmacc. ba3oBsiii ypoBens : Yuebnuk / B.B. [Taceunuk, B.B. Ilaceunuka [u
np.]; mox. pen. A.A. Kamenckuit — Mocksa : [Ipocsemenue, 2024. — 272 ¢. — ISBN 978-5-09-116473-2. —
URL: https://book.ru/book/957855 — TekcT : 371€KTpOHHBIH.

13


https://book.ru/book/957854
https://book.ru/book/957855

3. COopHUK 335124 ¢ pemIeHUusIMH 10 001Ieit Onosorumy: yaeOHoe mocodue s CIymaTenen
(akynbpTeTa MOoBYy30BCcKOM noarotoBku. — Kpacnonap, ®I'6OY BO Ky6I'MY Munsznpasa Poccun, 2017 — 54 c.
M3nanue BTOpOE, UCIIP. U IOTIO.

IIpakTnyeckas padora Ne 4
«Pemenue 3amau Ha ompejelcHUE BEPOATHOCTH BO3HHUKHOBEHHs HACIEICTBEHHBIX NPHU3HAKOB NPU MOHO-, AHU-,
MONMUTHOPHIHOM 1 aHATM3UPYIONIEM cKpenuBaHiH. COCTaBICHHUE U aHAIH3 POTOCIOBHBIX»

Pa3gen 2. Ctpoenue u pyHKIIMU OpraHu3Ma
Tema 2.3. 3aKOHOMEPHOCTH HACJIEI0BAHUSA
KoauyecTBo yacoB: 2

Hemn: bopmupoBanre yMeHHs pemiaTh 3aJaud, MOACIHAPYIOIIHE 3aKOHOMEPHOCTH MOHO-, TH- U TIOJIMTHOPHUIHOTO
CKpEIIMBAaHUSI, COCTABIISATh U AHATTU3UPOBATH POJOCIOBHEIE.

3amaun: oépazosamensuvle — 0000IUTH, CUCTEMATU3UPOBATh U 3aKPEIHTH MOJYYEHHBIE TEOPETHYECKUE 3HAHMS;
(hopmupoBaTh yMeHHE padoTaTh C KOHCIIEKTOM, yueOHOI 1 CIpaBOYHOI INTEpaTypoii; 00eCednTh KOHTPOJIb 3HAHUH
IO TEME; pa3euearoujue — COBEPIICHCTBOBATh HABBIKM CAMOCTOSTENIBHOH; pa3BUBaTh YMEHHE aHAJIN3UPOBaTh,
CpaBHMBATh, BBISBIATH CYLIIECTBEHHbIE TPU3HAKH, 000011aTh, JIETIaTh BBIBOIbI; 60CHUMAMEIbHblE — CO3/1aTh YCIIOBUS
JUISL pear3aluyl JIMYHOCTHBIX HAaBBIKOB y CTYZEHTOB, BOCIIMTaHUS OTBETCTBEHHOCTH, YBEPEHHOCTH B ceOe;
(hopMHpOBaTh HHTEPEC K MCCIEN0BATENBCKOM AEATEIBHOCTH.

MaTtepuajabHoe o0ecnedeHne: MepeIcHb 3a1a9 I MPaKTHIeCKOil paboTHL.

Teopernueckasi 4acTb: Anzopumm opopmaenusn 3aoay

Obwvexm. [lpusnax T'opox nonesoii. Oxpacka cemsH.
Homunanmuule u peyeccugnvie npusHaKu A —xenTas, a — 3eNeHas
Ckpewusanue pooumenbckux ocobet P:. @ Aa x JAa
Denomun pooumenbcKux ocobet aHe 3
Obpa3syemble  poOumMenbCKuUMu  0coOAMU A a A a
2amemol
Tubpuowt n-2o0 NOKOJIeHUS (mpm | Fi:
HEOOX0ANMOCTH crenaiite penIeTKy 9
IenneTa) 3 A a
AA Aa
A
xK xK
Aa Aa
a
xK 3
Pacwennenue no cenomuny ITo renotumy: 1 AA:2 Aa: 1 aa
Pacwennenue no penomuny ITo dpenorumy: 3 x : 13
Omeem OTBeT: BEpPOATHOCTh NOSABJICHHSA OCOOEH C 3eIeHOM OKpacKoi
ceMsiH cocTaBisieT 25 %.

HOpﬂ)IOR BbITNIOJIHCHU A paﬁOTbI:

1. IToBTOpuTE TeOpeTHUECKUit MaTepuan TeMsl 2.3. «3aKOHOMEPHOCTH HACIIETOBAHUY.
2. OOparuTe BHUIMaHKE Ha MPaBUIIAMH FeHETHYECKOH HOMEHKIIATYPBI M JITOPUTM OpOPMIICHHUS 3a1a4.
3. BHumarensHO npouMTaliTe ycioBHE 3aqad Ul NPaKTHYECKOW paboTel W OQOpMHUTE HX B

COOTBETCTBHH C IIPaBUJIaMHU T€HETHUECKOI HOMEHKIATyphl. PaboTa BHIIOJIHSAETCS B MUKPOTPYIIIIAX 110 3 — 4 4enoBeka.
3agaum 1719 NpaKTH4YecKOoil padoThl

BapmanT1-1,2,13,19
Bapuanrt 2 - 3,4, 14,20
Bapuanr 3 -5, 6, 15, 21
Bapuantr 4 -7, 8, 16, 22
Bapuantr 5-9,10, 17, 23
Bapuanr 6 — 11, 12, 18, 24
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Monozubpuonoe ckpewusanue

1. V komrek KopoTKas mMepcTh JOMUHUPYET HaJl aHTOPCKON (IUTMHHOIIEpCTHOMH). KopoTkomepcTHas
KOIIIKAa, CKPEIICHHAas C AaHTOPCKMM KOTOM, INpHHECIa 6 KOPOTKOIIEPCTHBIX M 2 aHropckmx KoTiT. Kakoe
MPEANOI0KEHHE MOKHO CAENAaTh O TEHOTUIAX CKPEIINBAEMbIX KOIIEK?

2. B pommisHOM OMeE TIeperyTaiy IByX MalbYNKOB (Ha3oBeM ux ycioBHO Mkc u Urpek). Pogurenn
onHoro u3 HuX umeroT I u IV rpymmy xposw, a pogurenu Broporo -1 u III. JlJaGopaTopHsIii aHAaIN3 MOKa3all, 4To y
Urpexka - 1, ay Ukca - 1l rpynma kposu. Onpenenure, ko ueii cein. (I — 00; 1 — AA, AO; 11T — BB, BO; IV — AB).

3. B renerndeckoii mabopaTopuu OBLT YTEpsIH JKypHall AKCIIEPUMEHTOB, YaCTUYHO JaHHBIC OBUIH
yrpadeHsl. HeoOxoaumMo ObLIO yCTaHOBUTH T€HOTHIBI POAWTENCH W MOTOMKOB. ECiM M3BECTHO, YTO JIBE YepHBIC
CaMKH MBIIIY CKPEIUBAINCh C KOPUYHEBBIM camioM. OfHa caMka B HECKOJbKO moMeToB fana 20 uepHbIX u 17
KOPHYHEBBIX IIOTOMKOB, a BTOpas B oOmied ciokHOcTH - 33 depHbBIX. OnpenenuTe TeHOTHIBI POAUTENCH U
MOTOMKOB.

4. Pomurenu rereposurothsl mo II u III rpynnam kpoBu. Kakue rpynmel kpoBu no cucreme ABO
BO3MOYKHBI Y HIX JIETEH, M ¢ KaKOil BEpOATHOCTHIO?
5. JIBa roma monps CHOMPCKUHA IITHHHOIIEPCTHHIN KOT Myp3HK CKPEIIUBAJCI C COCENCKON KOIIKOM

Mycekoii. B mepsrlit rog y MychKH MOSIBHIIOCH 5 KOTAT, U3 HUX 3 KOPOTKOIIEPCTHBIX M 2 JIMHHONIEPCTHBIX, a Ha
CIEIYIOUINH To] 4 KOTEHKA — 2 KOPOTKOUIEPCTHBIX U 2 IMHHOLIEPCTHBIX. VI3BECTHO, UTO Y KOILIEK KOPOTKast IepCTh
(L) momuuupyer nHax jumuHOM (). Kakas mepcts Obita y Mypsuka? Kakoil moToMcTBO ciiefyeT OKHIAaTh OT
CKpelBaHus Myp3HKa ¢ ATMHHOLEPCTHOM Touepblo? A ¢ KOPOTKOIIEPCTHON?

6. Marts co Il rpynmnoit kpoBu umeer pedeHka c I rpynmnoi kpoBH. Y CTaHOBUTE BO3MOKHBIE IPYTIIIEI
KPOBH €T0 OTLA.
7. JIBe yepHbIe CaMKH MBIIIH CKPEIUBAINCEH C YepHBIM caMmIloM. OiHa caMKa B HECKOJIBKO ITOMETOB

nmana 20 gepHBIX U 17 KOPHYHEBBIX IIOTOMKOB, a BTOpasi B 00mmel cioxHOCTH 33 depHbIX. OnpenenuTe TeHOTUITBI
poauTenei U MOTOMKOB.

8. Marts rereposurotHa no III rpynne kpoBu, oren umeet Il rpynmy kposu. Kakue rpynnbsl KpoBu
U C KaKOH BEPOSTHOCTBIO CIEAYET OXKHUIATh Y ETei?
9. UepHast Kommka ¢ OenbIMM ISTHAMM Ha IIee W Ha JKUBOTE (S) CKpPEUNIMBANACh C TaKHUM K€ IO

(eHOTUIY KOTOM OAMHAKOBOIO C Hell reHotumna. KakoBa BEpOSITHOCTh POXKICHUS Y TOM Mapbl CIUIONIb YEPHOTO
KOTEHKa 0e3 ImATeH Ha Teiie?

10. Popurenu nmeror I u 111 rpynmner xpoBu. Ilepsoiit pedenok umen I rpynny xposu. Kakue rpymms
KPOBH MOT'YT OBITh Yy AeTelt 3Toi napsl?
11. IIpenmnonaraercs, 4To y 4eJIOBEKa BOJHMUCTBIE BOJIOCHI — JOMUHAHTHBIN IpU3HaK. B cembe Tpoe

neteit: nesouka Kas ¢ mpsmbeiMu Bosocamu u JBa ee Opara — Camia ¢ IpsSAMBIMH BOJIOcaMU U MuIla Ky IpsiBeIid. Y
MaTepH THX JETEH, a TaKKe Y €€ OTIa BOJIIOCHI BOIHUCTHIC, Y OTIa AeTell BOIOCH mpsiMble. COCTaBbETE POJOCIOBHYIO
9TOW CEMBH U OTIPENIEIUTE TCHOTHITHI BCEX €€ WICHOB.

12. YV wmanbumka | rpymnma kpoBu, a y ero cectpel V. Ompenenure Tpynmbl KpoBH HX
poauTenen.

Juzubpuonoe ckpewjusanue

13. IIpu ckpemuBaHUM PBDKHUX TapakaHOB (TMPYCaKOB), MMEIOUIMX y3KOE TEJI0 KOPHYHEBOTO I[BETa
(nukuii GpeHoTur), ¢ 0coOSIMH OpaHKEBOW OKPACKH, HO C HOPMAIIbHOM IIUPUHON Teja B MEPBOM IOKOJEHUH OBLIO
nony4deHo 5330 ocobeit nukoro ¢genornna. Bo BTOpoM moKoJeHHH HAONIONANOCH CIenyIoliee paciieruieHue:3242
ocobu aukoro tuma, 1085 ocobeil ¢ y3kuM opamkeBBIM TestoM, 1137 ocobeit ¢ MUPOKIM KOPHYHEBEIM TeJIoM U 360
oco0eil ¢ mMpoKUM opaHkeBbIM TenoM. Kak Hacnenyercs opma u okpacka Tena y TapakaHa-npycaka? Hamummre
TEHOTHIIBI POANTENIeH 1 TOTOMKOB.

14. Kaperiassrit paBiia >xeHUTCS Ha TOXyOoria3oi mpasmie. [IepBrlii peOCHOK UMeeT roTyOble TIas3a
W OKa3bIBaeTCs JIeBIIOH. KakoBbl T'€HOTHIBI pOJUTENEH, M KaKUMH MOTYT OBITh (DEHOTHITMYECKH AajbHEHIINe
MOTOMKH ATOW TaphI?

15. VY Kyp udepHas OKpacka omepeHus ompejeisiercss reHom E, Oypas — e, Hammume xoxia — C,
OTCYTCTBHE €TI0 — C. BypbIil XOXJIaThIil MeTyX CKpelleH ¢ 4epHoil Kypuieil 6e3 xoxia. B Mx moToMcTBe MOJIOBHHA
IBITUIAT YePHBIX XOXJIATHIX U MOJOBUHA OYyphIX X0XJIaThIX. ONpeaeTuTe TeHOTUIIB POJUTEICH.

16. V Jnomrageit BOpPOHOW I[BET 3aBUCUT OT JOMWHAHTHOTO TeHa B, a KamTaHOBBIH — OT ero
peleccuBHOTO amienss b. AJUIIOp pPBICBIO 3aBHCHT OT JOMHMHAHTHOro reHa T, a aumop marom — OT  €ro
peueccuBHoro amrens t. Kakum Oyner ¢eHorun nokonenust F1 mpu ckpemmBaHMM TOMO3HIOTHOTO BOPOHOTO
MHOXO/II1a C TOMO3UTIOTHBIM KallITaHOBBIM pbicakoM? Kakoe MOTOMCTBO, M B KAKMX COOTHOIICHUSX Oy/ET MOJIy4eHO
NPU CKpELIMBaHUH JIBYX ocobeit F17

17. V¥ cobak criaHuenei yepHast OKpacka mepcTy — B, kpacHas — b, crutomnas — S, neras — s. KpacHslit
OTell U 4YepHOo-Teras MaTb UMEIOT 5 IEHKOB: 1 uepHsbI, 1 kpacHbll, 1 yepHO-meruit u 2 kpacHo-nerux. KaxkoBel
TEHOTHITBI POJUTEICH?

18. TonmyGorna3elii mpaBiia >KEHUTCS Ha Kaperja3ol mpasmie. Y HHUX POJWIOCH JIBO€ JeTed —
Kaperiasplii JieBma M roiyoOornaspiii mpaBma. OT BToporo Opaka 3TOro MYKYHHBI C JPYrod Kaperja3ou
MIPABIION POAMIIOCH 9 KapernasbixX JAeTei, Bce — mpaBiii. KakoBbl TeHOTHUIIBI BeeX Tpex poauteneii? Kakne npusHaku
JIOMUHAHTHBI, KAKHUE PEIIECCUBHBI?
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Hacnedosanue npuznaKos, CUenieHHbIX C NOJIOM

19. VY uenoBeka remModuiMs ASTEPMHUHUPOBaHA CLEIUICHHBIM C IIOJIOM PELECCUBHBIM TI'€HOM  h.
310poBasi JKEHIMHA, TETePO3UTrOTHAs MO T'eHy reMo(uiny, BBIIUIA 3aMyX 3a 340poBoro myxuuHy. Kakosa
BEPOSITHOCTh TOTO, YTO MX peOEHOK OyneT cTpaiaTh reModmimen? Y KOro W3 JeTei- CHIHOBEW WM Jodeped -
OTIacHOCTH 32007eTh OOJbIIe?

20. Matb u oTell ¢ HOpMaJbHBIM 3peHHeM. VX ChIH — JaIbTOHUK, HMCIOIINNA HOPMAaJIbHYIO T0Yb. X
JI0Yb C HOPMAJIGHBIM 3PCHHEM UMEET JBYX CBIHOBCH, OMWUH W3 KOTOPBIX HalbTOHUK. BTOpas m0Yb Takxke ¢
HOPMAJTLHBIM 3PEHUEM, 5 CBIHOBEU KOTOPOW HEe MabTOHUKH. KaKOBBI FTCHOTHITBI BCEX YJICHOB CEMbH?

21. OTCyTCTBHE TOTOBBIX JKEJIE3 Y JIFOJCH HacieqyeTcs Kak PEIeCCHUBHBIN NPU3HAK, CICTICHHBIN
C TMOJIOM. 31TOPOBEII FOHOIIIA XXCHUTCS Ha 3JI0POBOM JCBYIIIKE, OTEIl KOTOPOI 0€3 jKee3, a MaTh U €€ MPEIKU 3I0POBHI.
KakoBa BEpOSITHOCTb TOT0, YTO MAJIBUYUKH U IEBOYKH OT 3TOr0 Opaka OyAyT CTpaaaTth OTCYTCTBHEM MOTOBBIX JKENE3.
Ecnu keHbI CBIHOBEH M MYXKbsl ouepeii OyIyT 30pOBBIMH, TO OYYT JIH 3JI0POBBI UX ACTH?

22. Y 310poBBIX poauTeneil poauics ChIH-reMopInK. KakoBel reHOTHITEI poauTeneii? OT KOro ChIH
yHacaenoBai 00Je3Hb?
23. HemornyxoTa nepenaercs y aroAei 1o HaCAEACTBY KaK JOMUHAHTHBIN NPU3HAK, CLETIEHHBIN ¢ X-

xpomocomoit. Kakux mereit MOKHO 0XKHIATh OT Opaka MeXIy HOPMAaJbHBIM MY>KYHHOW W KCHIIIMHOM, CTpagarone
HEMOTTTyXOTOH?

24. Pannee o0pIceHue y JII0JIeH epeacTesl Mo HaCIeICTBY KaK PeLleCCUBHBIM NPHU3HAK, CLETIICHHBII
¢ X-XpoMocoMoil. My KuuHa, CTpalatolii 3TUM 3a00JIeBaHUEM, JKEHUIICS Ha XKEHIIMHE, OTEll U MaThb KOTOPOH He
CTpaJaiy paHHUM oOnbiceHreM. KakoBa BEpOSTHOCTH TOTO, YTO CHIHOBBSI M IOUEPH OT ATOro Opaka OyIyT cTpanaTth
PaHHUM OOJIBICEHUEM.

Coaep:xkanue oT4yeTa

Otyer o paboTe AOJKEH COEPIKATD:

a) HAaMMCEHOBaHKE PabOTHI U 1IeJIb PabOTHI;
0) MOJTHOE pelIeHHEe U OTBETHI K 3a7a4aM.

Kpurepuu oneHkH 3a NpakTHYeCKYI0 padory:

e «OTIMYHO» - B MpPEJCTaBICHHOW pabOTe COACPIKUTCS MOJHOE M JIOTHYECKH ODOCHOBAHHOE DEIICHHE
3a]a4, 3alKMCaHbl OTBEThl HA MOCTABJICHHBIC BOIPOCHL. Bce MpeaycMOTpeHHbIe MPaKTUYeCKOW paboToil 3aaa4u
pelieHbl BepHO. PaboTa BBIMOIHEHA CAMOCTOSTEIBHO M 0OPMIICHA aKKypaTHO 0€3 UCIIPaBJICHUH.

o «XopoIio» - B IPEACTABICHHON paboTe COMEPIKUTCSI MOTHOE 0OOCHOBAHHOE PEIICHHUE 3a/1a4, 3aIHCaHBI
OTBETHI Ha MOCTABJICHHBIC BOMPOCHL. [Ipe1ycMOTpEeHHBIC MPAKTHYCCKOM PabOoTOM 3a1a4r PEIICHBI CO 3HAYUTEITbHBIMU
HeZoueTaMu. PaGoTa BBIMOIHEHA CAMOCTOSTENBHO, €CTh HEOOIBIIINE UCTIPABIICHHS.

o «YIOBIETBOPUTEIHHOY - B PEICTABICHHOMN paboTe COMEPIKUTCS HEOCTATOYHO TIOJTHOE PEIIeHHE 3313
WM PEIIeHbI 33/1a41 TOJBKO MO MPEACTABICHHOMY K MPaKTUYeCKOW pabore oOpasiy. OTBEThl HA MOCTABJICHHbIC
BOIPOCHI He 3amucaHbl. [IpelycMOTpEeHHbIE MPAKTHYECKOM pabOTOM 332K PEIISHBI 10T KOHTPOJIEM IIPEO1aBaTels.
B paboTe comepKarcsi UCIPaBICHUSL.

e «HeynoBneTBopuTebHO» - paboTa HE BBIMOJIHEHA; B MPEJACTABICHHON paboTe COMEPIKUTCS TOJBKO
OTBETHI K 33j1a4aM.

YueGHo-MeTOIHYECKOE H HH(POPMAIIMOHHOE 00ecTieyeHne:

OCHOBHBIE UCTOUHHUKU:

1. AraponoBa W.b. u xap. Buonorus. bazoBblii ypoBeHb: yueOHHMK sl cro.-2-¢ u3ld., crep. -M.:
ITpoceemenue, 2025.

JloToJTHUTEIIbHBIE NCTOYHHKH!

1. Buomorus. 10 xiracc. ba3oseriii yposens : YueOnuk / B.B. [Taceunnk, B.B. [Taceunuka [u
np.]; mox. pen. A.A. Kamenckuit — Mocksa : I[Ipocsewenue, 2024. — 224 c. — ISBN 978-5-09-116776-4. —
URL: https://book.ru/book/957854 — TeKCT : 3IEKTPOHHBIH.

2. Buomorus. 11 xiracc. ba3oserii yposens : YueOnuk / B.B. [Taceunnk, B.B. [Taceunuka [u
np.]; mox. pen. A.A. Kamenckuit — Mocksa : IIpocsewenue, 2024, — 272 c. — ISBN 978-5-09-116473-2. —
URL: https://book.ru/book/957855 — TeKcCT : 3IeKTPOHHBIH.

3. COopHUK 3a/1a4 ¢ pemeHus MU 1o 0011eit Onosoruny: yaebHoe mocodue s ClymmaTenen
(haxynpTeTa H0BY30BCKOH moarotoBku. — Kpacronap, ®T'50Y BO Ky6oI'MY Munszapasa Poccun, 2017 — 54 c.
M3nanue BTOpOE, UCIIP. U JIOTOI.
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IIpakTnyeckas padora Ne 5
«Tpodpuaeckne memn u cetd. OCHOBHBIC ITOKa3aTeNM AIKOCHCTEMBEI. buomacca W HpOIyKIHA. DKOJOTHYECKHE
MUpaMUIBl guced, OMoMacchl u dHeprud. llpaBwio mupaMuasl 3Hepruu. PemieHne mpakTHKO-OpHEHTHPOBAHHBIX

pacUeTHBIX 3aJaHWN MO TIEPEHOCY BEIIECTBA M SHEPTHMH B JKOCHCTEMaxX C COCTaBICHHE TPO(UUECKHX IIereit
U IHpaMuz] OMOMACCHI B SHEPT UM

Paznea 4. DxoJiorus
Tema 4.2. [Tonyasinusi, co001eCTBa, IKOCUCTEMbI
KosmmyecTBo yacos: 2

Hesn: bopmupoBanre yMEHHS pemIaTh 3aadl, MOJICIUPYIOMIAE 3aKOHOMEPHOCTH ITEPEHOCA BEIIECTBA U DHEPTUH
B DKOCHCTEMAX.

3agauu: oépazoseamenvuvie — 000OUIUTD, CUCTEMAaTU3UPOBATh U 3aKPEIUTh MOJTyYCHHBIC TEOPETHYESCKHE 3HAHMS;
(hopMupoBaTh ymMeHHE paboTaTh C KOHCTIEKTOM, YI€OHOH U CIIPaBOYHOMN JTUTEPATYpPOii; 00€CIIeYnTh KOHTPOJIb 3HAHUN
10 TEeME; pa3zeusaroujue — COBEPIICHCTBOBATh HABBIKM CaMOCTOSATENLHOW; pa3BHBaTb yMEHHE aHAIN3UPOBATH,
CpaBHHBATh, BBISBISATH CYLIECTBEHHbIEC TPU3HAKH, 000011aTh, JIETaTh BBIBOIbI; 60CHUMAMEIbHblE — CO3/1aTh YCIIOBUS
JUISL pear3aluyl JIMYHOCTHBIX HAaBBIKOB y CTYZEHTOB, BOCIIMTaHUS OTBETCTBEHHOCTH, YBEPEHHOCTH B ceOe;
(hopMHpOBaTh HHTEPEC K MCCIIEOBATENBCKOI eI TEILHOCTH.

MaTepnanbﬂoe o0ecmeyenme: NnepeUCHb 3a4a4 AJid HpaKTH‘-IeCKOﬁ pa6OTLI.

TeopeTnueckas 4acTb:

Ilenv numanusa — MOCIEIOBATEILHOCTh OPTaHU3MOB, B KOTOPOH KaXI0€ MPEIbIIyINee 3BCHO SBISACTCS
TUIIeH IS ciienyromiero. Tpopudeckue Memn OMUCHIBAIOT B3aMMOCBS3H MEXTy MPOIYIIEHTaAMH — KOHCYMEHTaMHU —
peIyIeHTaMH.

Tpoguueckuii yposens Ilpumep DKonozuueckasn ponsb

I Tpoduyeckuii ypoBeHb TpaBa MPOAYLIEHT

II Tpodmueckuii ypoBeHb KY3HEYHK KOHCYMEHT 1-To mnopsaka
III Tpoduyeckuii ypoBeHB JIATYLIKA KOHCYMEHT 2-T0 MOpsIKa
IV tpodudaeckuii ypoBeHb YK KOHCYMEHT 3-T0 MopsiiKka
V tpodmuecknii ypoBeHb TIOYBEHHBIE OaKTEepUH penyLeHT

[Mupamuabl 6roMacchl M HEPIHU BU3YaJIM3UPYIOT paclpeseieHue OMoMacchl M SHEPTHU Ha Pa3IMYHBIX
TPOUUECKUX YPOBHIX, YTO IMOMOTaeT OIEHHTh 3((EKTHBHOCTh MEpEeIavyd BEHIECTBA U DHEPTUU C OTHOIO
Tpodrueckoro ypoBHs Ha Jpyroi. Ha kaxkmom mocienyronieM ypoBHe ycBauBaeTcs Jauib 10% BelecTBa U SHEPTUU
MPEbIIYIIero YPOBHSI — npasuno decamu npouenmos. Hampumep, 4ToObl B jecy BeIpociia Jiuca BecoMm 2,4 K,
notpedyercst 240 Kr ¢puTOMacchl.

- fa - ¥

240 xr 24 xr 2,4 kr

IlIpodykmuenocms — 3TO CIIOCOOHOCTH JKHMBBIX OpPTaHU3MOB M 3KOCHCTEMBI B IEJIOM MPOHW3BOIHUTH
OpraHUYeCcKOe BeUIecTBO. M3MepseTcss B KOJIMYECTBE MPOIYKINH, 00pa3yeMoil Ha eANHHUIIE 3eMHOM ITOBEPXHOCTH 32
€IMHUILY BpeMeHH (T/M> O/ MM KKaJ/M>'TO1).

Cyxas Ouomacca mianktoHa ¢ 1 m? cocraBnsger 600 T B rox. i TOro 4roObl paccYMTaTh MIOIIANb
OuoreH03a, KOTopast MOKET MPOKOPMHUTH OJHOTO TIOJIEHs BecoM 120 KT B IIeNu MUTAHUS: FIAHKTOH — pbi0a — TIOJIEHD,
HEOOXOIMMO: ITUIAHKTOH — pbida — TIOJIEHb

12000 xr 1200 xr 120 xr

1 M2>—0,6 kT

X — 12000 kr => x = 20000 M>=2ra

Iopsinox BuINOJHEHNS PaGOTHI:
1. IToBTOpHTE TeopeTHyeckmii MaTepuan TeMbl 4.2, «[lomyJsiius, coo0IIecTBa, IKOCUCTEMBDY.
2. BHuMaTeTpHO IPOYUTANTE YCIIOBHE 3a7a4 JJIS MPAKTHYCCKON paOOTHI M PEIIUTE UX.

3agaum 1719 NpaKTH4YecKOoil padoThl

3agaua 1. Pacnpenennre opraHu3MBl U3 MIPHUBEICHHOTO IEPEYHS B COOTBETCTBYIONINE (DYHKIIMOHAIBHBIC
rpynmnsl (TabiInIa) B 9KOCHCTEME: TPOAYIICHTH, KOHCYMEHTHI, PEAYIICHTHI.
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Ilepeuens rncusvlx opzanuzmos: 1eB, KIeBep, T0XKIACBOH YepBb, OJICHb, JOCh, UBA, KaOaH, MEIBEb, 3asill,
OBEC, IMOYBEHHBIC OaKTEPUH, COBA, KPOKOIMI, 3Mesl, MMOJTOCUHOBHK, aHTHJIONA, KOPOBa, KO3EJ, COCHA, Iy0, OTIEHOK,
MIUITIOBHUK, TTATTIOPOTHHUK, YEPHUKA, KUCITHUIIA.

Ilpooyuenmut Koncymenmsut Peoyuyenmut

3apnaya 2. Pacnipenenute opraHu3Mbl U3 MHUIIEBOH HEIH: COK PO30BOT0 KyCTa — TJIS — MAYK — HACEKOMOSITHAS
NTHIA — XMIIHAS NTHLA 10 TPOPUIECKUM YPOBHSIM, YKOKUTE K Kakoi ()yHKIMOHAIBLHOM IPYIIIe OTHOCUTCS KaXKIbIi
OpraHu3M (BBLAEIUTE KOHCYMEHTOB Pa3HbIX YPOBHEH).

Kueoii opzanuzm Tpoghuueckuii yposens DyuxkyuonanvHan zpynna

3anaua 3. CocTaBbTe IeTIb TUTAHKS, BKIIOYHB B HEE CICAYIONINE OPraHU3MBbI: (DUTOTUIAHKTOH, IIyKa, OKYHb,
MEJIKUE PBIOBI, 300IIAHKTOH. PaccunTaiiTe KOTMYECTBO (DUTOIUIAHKTOHA, HEOOXOJUMOTO I TOrO YTOOBI BBEIpOCITa
OJIHa IIIyKa BecoM 8,3 K.

3apnaua 4. IlepBuunas rogoBas npoxykius skocuctembl coctaBisier 350 000 000 xIx. Iloctpoiite
MTUPAMHTy SHEPTHH JJIs JTaHHOH SKOCHUCTEMBI, YUUTBIBAS, UYTO B HEH MATH TPOPUICSCKUX YPOBHEH. Y KOKHUTE BETNIMHY
SHEPIUH, MOCTYMAOIICH Ha KaKIBIH TPOYUICSCKUN YPOBEHD U 3KOJIOTMYCCKYIO POJIb OPraHHU3MOB JaHHOTO YPOBHSI.

3agaua 5. OnpenenuTe Kakas IUIONIAAb HEOOXOAMMA JJIs CylleCTBOBaHMs nenbduHa maccoit 200 kr, u3
xoTopeix 70 % — BoJia, eclu NPOLyKTHBHOCTh OUoLeHo3a 1 M2 Mops 421 1 cyxoii GuoMaccel B roa?

3agaua 6. OmpenenuTe KOJIMYECTBO BOJIKOB, KOTOpPOE MOXET NMPOKOPMHUTHCA Ha NMPOTSHKEHUH Toja Ha
mwiommaau 210000 m? (mpomsBoauTensHocTs 1 M? cocrasiser 310 r), ecm Macea 1 Bonka 60 kr. CKOJIbKO 3aiilieB Ipu
3TOM OYyJIEeT CheJIeHO, eClii Macca 3aiia 4 Kr.

Conepxxanue oT4eTa

OrueT 110 paboTe JOHKEH COACPKATD!

a) HaIMEHOBaHUE PaOOTHI U LENIb PaOOTHI;
0) MOJTHOE PELICHUE U OTBETHI K 331a4aM.

KpuTepun oneHkH 3a NpakKTHYECKYI0 padoTy:

¢ «OTIMYHO» - B NPEJCTaBICHHONW pabOTe COAEPIKUTCS MOJIHOE U JIOTHYECKH OOOCHOBAaHHOE pEIEHHE
3a/a4, 3alMCaHBl OTBETHl HA IIOCTABJICHHBIE BONPOCHL. Bce mpemycMOTpeHHBIE NpakTHYeckod paboToit 3amaun
pelIeHsl BepHO. PaboTa BIIIONHEHA CAMOCTOATENBHO M 0()OPMIIEHA aKKypaTHO 0e3 UCIIPaBIICHUH.

e «Xopouio» - B IPEACTaBICHHON paboTe COAEPKUTCS IOJHOE 0OOCHOBAHHOE PEIICHHE 3a/1ad, 3aHCaHbI
OTBETHI Ha MOCTABJICHHBIC BOMPOCHL. [Ipe1ycMOTpEeHHBIE MPAKTHYCCKOM PabOTOM 3a1a4K PEIICHBI CO 3HAYUTEIbHBIMU
Heo4yeraMu. PaboTa BBINIOJIHEHA CAMOCTOSITENBHO, €CTh HEOOJIBIINE UCIIPABICHHS.

e  «YIOBJICTBOPUTENIEHO) - B TIPE/ICTABIEHHOMN PaboTe CONEPKUTCS HEIOCTATOYHO MOJTHOE PEIICHNE 3a1a4
WIIM PEIIeHbI 33/1a4X TOJBKO MO IPEACTaBICHHOMY K IpakTH4ecKol pabore oOpasiy. OTBETHl Ha MOCTaBJICHHbIC
BOIIPOCHI He 3anucaHbl. [IperycMoTpeHHbIE MPpaKTHYeCKOH paboToM 3a1atuy pEeIIeHbI 101 KOHTPOJIEM TIPETIoIaBaTes.
B pabote copeprxarcst ncrpaBiIeHusL.

e «HeynoBnerBopurensHO» - paboTa HE BBHINIOJIHEHA; B MPEACTABICHHON paboTe CONEPXKUTCS TOJBKO
OTBETHI K 337a4aM.

YuebHo-MeToquYecKoe U MHPOPMAIHOHHOE 0O0ecTieueHUe:

OCHOBHBIE UCTOYHUKHU:

1. AraponoBa MN.b. u nap. buonorms. ba3oBwlii ypoBeHb: Yy4eOHWK IS CIO.-2-€ W3A., cTep. -M.:
IIpoceemenue, 2025.

JlononHUTENEHBIE HCTOYHUKH:

1. Buonorus. 10 knacc. bazoblit ypoBens : Yueonuk / B.B. [laceunnk, B.B. [laceunnka [n
np.]; moxn. pen. A.A. Kamenckuit — Mocksa : [Ipocsemenue, 2024. — 224 c. — ISBN 978-5-09-116776-4. —
URL: https://book.ru/book/957854 — TekcT : 371€KTPOHHBIH.

2. Buonorus. 11 knacc. bazoBblit ypoBens : Yueonuk / B.B. [laceunnk, B.B. [laceunnka [n
np.]; mon. pen. A.A. Kamenckuit — Mocksa : IIpocsemenue, 2024, — 272 c. — ISBN 978-5-09-116473-2. —
URL: https://book.ru/book/957855 — TekcT : 371€KTpOHHBIH.
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IIpakTnyeckas padora Ne 6
«OTX0/IbI TPOU3BOICTBAY

Pasnen 4. DxoJiorus

Tema 4.4. Biinsinue anHTponoreHHbIX paxkTopoB Ha 6nochepy

KonuuectBo uacos: 1

Hemn: QopMupoBaHHe MPAKTUYECKUX HABBIKOB OMPEICICHHS KJacca OMAaCHOCTH OTXOJOB, OOpa3yroIUXcs Ha
paboueM MecTe, B CBSI3U ¢ OYAyIIEH CeIUabHOCTHIO.

3amaun: odpazosamensuble — 0000IUTH, CUCTEMATU3UPOBATh U 3aKPEIHUTH MOJMYYEHHBIE TEOPETHYECKUE 3HAHMS;
(opmupoBaTh yMeHHE padoTaTh C KOHCIIEKTOM, yueOHOI 1 CIpaBOYHOI INTEPaTypoii; 00eCIednTh KOHTPOJIb 3HAHUH
10 TEME; pa3zeueéaioujue — COBEPIICHCTBOBATH HABBIKM CAMOCTOATEIBHOM; Pa3BHBaTh yMEHHE aHAIN3UPOBATH,
CPaBHHBATb, BBIABIATH CYIIECTBEHHbIC IPU3HAKH, 0000IIaTh, IETATh BBIBOIBI; 60CHUMAMEIbHbIE — CO31ATh YCIIOBUS
JUIL peanu3aluyl JMYHOCTHBIX HAaBBIKOB y CTYZCHTOB, BOCIIHMTAHUS OTBETCTBEHHOCTH, YBEPEHHOCTH B ceOe;
(hopMupoBaHHE 0CO3HAHMS MPAKTHYECKOTO 3HAYCHHUS MPHOOPETaeMBIX YMEHHH [T NanbHeHmei mpodeccnoHanbHOMI
JEATEIIBHOCTH.

MaTepnanbﬂoe o0ecmeyenne: Teﬂe(l)OH C BBIXOJIOM B UHTCPHCT, KnaccwanaTop OTXOOOB.
TeopeaneCKaﬂ 4acThb:

Omx00b1 npou3600cmea u NOMpPedIeHUss — OCTaTKU CHIPbsI, MaTEPUAJIOB, 10 Jy(haOpHUKaTOB, WHBIX U3/CNUN WK
MPOJYKTOB, KOTOpbIE 00pa3oBaiCh B Mpoliecce MPOU3BOJCTBA MM MOTPEOJICHNUS, a TAKKe TOBaphl (MIPOAYKIHUS),
yTpaTUBIINE CBOU NMOTPEOUTEIHCKHE CBOMCTRA.

Buowt omxo0o6:

1O NPOUCXONHCOCHUIO no azpe2amuomy cOCMOSHUIO 1o K1accy onacHocmu
OTXO[IBI IPOU3BOCTBA TBepIbIe I xacc — Upe3BBIYAMHO OMACHBIC OTXOJIbI
(TIpOMBINIIEHHBIE OTXO/BI) P II xy1acc — BEICOKOOITACHBIE OTXObI
JKUIKHE III xkmacc — yMepeHHO OIacHbIE OTXOMbI
OTXOJIBI IOTPEOICHAS
IV xiracc — MagooIacHbIe OTXOIbI
(KOMMyHaIbHO-OBITOBEIC) ra3oo0pa3HbIe
V KJlacc — MpaKTHYECKH HEOTMACHBIE OTXObI
Kpurepun otHecenuss orxonoB k I — IV kiaaccaM mo crenmeHH HeraTMBHOIO BO3eiiCTBHSA
Ha okpyxkamyio cpeny (IIpukaz Ne 536 MunrncTepCTBa MPUPOTHBIX pecypcoB u dkonorun PO ot 04.12.2014)
Kaace Kpurtepun oTHeceHus1 0TX010B CreneHnb BpeAHOI 0 BO3/1eiicTBUA
OIMACHOCTH K KJIACCY ONMACHOCTH OTXO0JI0B HAa OKPY/KAKIIYI0 Cpexy
JKoyoruveckas cucreMa He 00paTHMO HapyIIeHa.
1 OueHb BBICOKAs
[epro1 BOCCTAHOBIICHHSI OTCYTCTBYET
DKoJoTHYecKasl CHCTeMa CHIIBHO HapyIlleHa.
[lepuon BoccranoBieHus: — He MeHee 30 JieT nocine
11 Bricokas
MOJIHOTO YCTPaHEHUsI UCTOYHUKA BPETHOTO
BO3JICHCTBUS
DKoJoTHYecKasi CuCTeMa HapyIlleHa.
Ilepron BoccTaHoBIeHUs — He MeHee 10 yeT mocie
111 . Cpennsist
CHUKEHHS BPEHOTO BO3JIEHCTBHS
OT CYIIECTBYIOUIETO NCTOYHHKA
DKoJ0rMYecKasi CHCTEMa HapyIlIeHa.
v Py Huzkas
[leprox caMOBOCCTaHOBJICHHUS — HE MeHee 3 JieT
\% JKoJoruyecKkas CucTeMa MPaKTHISCKH He HapyIIeHa QOueHp HHA3KAs

Tpunannatm3Haunelii  kon 1o  DenmepanbHOMY — KiIacCH(UKAIIMOHHOMY — KaTajlory  OTXOJOB
(https://rpn.gov.ru/fkko/) onpenenser Bua 0TX00B, XapaKTEPH3YIOIIHI UX OOIIHE KIACCH(PHUKAIIMOHHBIC IPU3HAKH.

7 70 4

topma, KJacc,

arperaTHoe CTEIICHB
COCTOSAHHE OIIacCHOCTH

B szakone P® «O JIMIICH3UPOBAHUN OTACJIBHBIX BUIOB ACATCIBHOCTHU» YKa3bIBACTCA, YTO JACATCIBHOCTH
10 00€3BpEeKMBAHUIO U pa3MenIeHnIo 0TX010B I — IV K1accoB OmMacHOCTH MOAJNISKUT JTHUIIEH3UPOBAHNUIO. JINIieH3u N,
KOTOpas BbIAACTCA IPU MOATBCPKIACHUU BBINIOJTHECHUA CICAYIONIUX JIMIIECH3UNOHHBIX Tpe6OBaHHﬁ II0 3KOJIOTUYECCKH
0e30macHOMY OCYIIECTBICHUIO BCEX JIEHCTBUH C OTXOJAAMH:

. OCYIIECTBIISITh YYET W YCTAaHOBJICHHYIO 3aKOHOJATEIbCTBOM OTYETHOCTh B cepe oOpareHHs
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C OTXOJIaMU;

. OCYILECTBIIATH KOHTPOJIb Ha BCEX ATaax 0OPaIIeHUs ¢ OTXOIaMU;

. OCYILECTBIIAITE OOyYEHHE W TOBBINICHHWEC KBaJU(PHUKAIMKA DPaOOTHHKOB, 3aHATHIX B IPOIECCax
oOparieHus ¢ 0OTXOJaMHu.

TpebOoBanust 10 0OPAIIEHHIO C OTXOJAMHU TOJDKHBI OBITh YYTEHBI IPU OCYIISCTBICHUN CIEAYIONMX BUIOB
JIEATCIIBHOCTH:

. MPOIIECCHI JOOBIYU TOIE3HBIX UCKOMACMBIX; IPOIIECCHI EPEPAOOTKHU CHIPhS;

. MPOIIECCHI TEXHUYECKOTO 00CITYy)KUBaHUsI 000PYI0BAHUS, 3[aHUMN, COOPYKCHHI; IPOCKTUPOBAHUE,
PCKOHCTPYKIMS U CTPOUTEIHCTBO OOBEKTOB, PEMOHT M MOHTaX O0OPYOBaHUS; MPHOOPETCHUE W MOTUPHUKAIIHS
COOCTBEHHOCTH;

. HNOJ/EpKaHNE B CAHUTAPHOM COCTOSIHUU IOMELEHHI U TEPPUTOPHUH;

. 3aKYIIKU CHIPbs, MaTEPUANIOB M APYTHX TOBapHO-MaTepualbHBIX HeHHocTer (TMLI); 3aximroueHue
KOHTPAKTOB U JOTOBOPOB;

. B3aMMOJIEIICTBAE C MOCTABIIMKAMH M TOAPSAAYMKAMH; TPAHCIIOPTHPOBKA CBIPbA, MPOMYKIHH
u npyrux TMII; morpy309H0-pa3rpy304HBIX paboTax;

. xpanenus TMII;

. Ja00PaTOPHBIX UCCIIEOBAHUAX U UCTIBITAHUSX.

HOpﬂllOK BBIIIOJITHCHUSA paﬁOTbI:

1. Wzyuure KpaTKuil TEOPETHUECKUI MaTEPHJI K JaHHOM MTPaKTHYECKOil padoTe.

2. W3yunte mnepeueHb KPYIHBIX MPOMBIIIJICHHBIX Hpeanpustuil IlepMmckoro kpas B pa3iM4YHBIX
oTpacisax (MeTaJTypruueckoil, MUIeBOH, XUMHUYECKOMN).

3. Bribepute 01HO MPOMBIIIIEHHOE MPEANPUATHE U U3YIHTE HHPOPMALMIO O BUIAX 00Pa3yIOIIIXCS
Ha HEM OTXOJOB.

4. Bribepure 3 — 5 Hamboiee 3HAUYMMBIX BHUIOB NPOHM3BOACTBEHHBIX OTXOIOB, XapaKTEPHBIX UIA
JAHHOTO MPEIIPUATHS.

5. [lepeiinure Ha caiit Pocnpupomnanszop | PenepanbHbiil kiaccU(DUKAIMOHHBIN KaTAIOT
OTXOJIOB.

6. [Tonb3ysich KaccU(pUKATOPOM OTXOJIOB, ONIPEEIUTE U BBITUIIUTE KO, BUJI, arperaTHOE COCTOSIHUE

M KJIacC ONMAaCHOCTH BBIOPAHHBIX paHee 0TXOMO0B. Pe3ynbrar 3anuiunTe B TaOIMLL.

Ompacm; npomoluiieHHocCmu.:

Haumenosanue npednpusamus:

Azpecammnoe Knacc
Haumenoeanue Koo Buo P
CcoOCmoAnue | OnacHOCmu
7. OnwuimMTe MyTH MONAAaHUsI OTXOI0B B atMochepy, ruapocdepy u aurocdepy. Ha nmpumepe onHoro

M3 HUX PAcCMOTPUTE MOCHeNCTBUS Uit atMocdepbl, ruapocdepsl u autochepsl. [Ipeanoxure myTH pelieHus
npobieM.

3azpasuaruwee seuecmeo:

Ilymu nonaoanusn Ilocneocmeus 3azpasnenusn | Ilymu pewenus npoonemol

Ammocghepa

Tuopocghepa

Jumocghepa

Coaep:xanue oT4yeTa

Otyer 1o paboTe JOJDKEH COJIePIKATh:

a) HaMEHOBaHUE PabOTHI U 1eJIb PaOOTHI;

06) xapakTepucTMKa HanOoJee 3HAYMMBIX NPOM3BOICTBEHHBIX OTXOJOB Ha IpUMEpe OTHOTO
13 IPOMBIIIIEHHBIX Npeanpustuil Ilepmckoro kpas;

B) MEXaHW3M BO3JCHCTBUS 3arpsA3HSIONIMX BEUIECTB Ha aTMmocdepy, ruapocdepy u mutocdepy, MyTH
pemeHns IKOJIOTHYECKUX TTPoOIeM.

Kputepuu onieHKH 3a NPpaKTHYECKYIO padoTy:
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e «OTnuHO» - BCE TPEILyCMOTPEHHBIC NPAKTHYECKOW pabOTOW 3amaHWs BHINOJHEHB BepHO. Paborta
BBITIOJTHEHA CAMOCTOSATENIFHO M 0(OpMIIEHa aKKypaTHO 0e3 HCIpaBICHUH.

e «Xopomo» - HpeayCMOTPEHHBIE NMPAKTHYECKOH pabOTOW 3amaHWs BBIOJHEHBI CO 3HAYHTEIBHBIMU
HenmoueTaMu. PaboTa BBITIOJTHEHA CAMOCTOSTEIHHO, €CTh HEOOBIIHNE NCTIPABIICHHIS.

®  «YIIOBICTBOPHUTEIBLHOY - MPEACTaBICHHAsI paboTa BeINONHEeHA. OTBETHI HAa MOCTABJICHHBIC BOMPOCH! HE
3anucaHbl. [IpeaycMOTpeHHbIE MPAKTUYECKOM pabOTOW 3aaHus BBHIMOJHCHBI MMOJ KOHTPOJIEM MpPErnoaBaTes.
B pabote coneprxarcst ucrpaBiaeHusL.

o «HeynoBneTBOPUTEIBHOY - pabOTa HE BHIMOJIHCHA.

Yue6Ho-MeTOANYECKOEe H HH(OPMALIMOHHOE 00ecTieyeHne:

OCHOBHBIE UCTOYHUKH:

1. AragonoBa W.b. m np. buomorms. ba3oBeni ypoBeHp: y4eOHWUK Ui CHO.-2-€ W3A., cTep. - M.:
IIpocsemenwue, 2025.

JloTIOJTHUTEbHBIE NCTOYHHKH!

1. BanabanoB B.U., XKypasmea JI.A., MaptemoBa H.b. B20 A.M. Ecurn A.B. KpaBuyk
«mxeHepHas 3amuTa oKpykarwomiei cpenbl»: yuebnuk / B.M. banabanos, JI.A. XypasneBa, H.b. MaptrsiHOBa —
Mocksa: ®I'BOY BO PTAY-MCXA umenu K.A. Tumupsizena, 2022r. —233 ¢ .

2. Buonorus. 10 knacc. bazoslit ypoBens : Yueonuk / B.B. [Taceunuk, B.B. [Taceunuka [u ap.];
nofa. pea. A.A. Kamenckuit — Mocksa : Ilpocsenienue, 2024. — 224 c. — ISBN 978-5-09-116776-4. — URL:
https://book.ru/book/957854 — TekcT : 371€KTPOHHBIH.

3. Buonorus. 11 knacc. bazoBslit yposens : Yueonuk / B.B. [Taceunuk, B.B. [Taceunuka [u ap.];
noa. pen. A.A. Kamenckuii — Mocksa : [Ipoceemenue, 2024. — 272 ¢. — ISBN 978-5-09-116473-2. — URL:
https://book.ru/book/957855 — Tekcr : 3MeKTPOHHBIH.

WHTtepHeT-pecypcesl:

1. Kpurepun otHecenns 0Txo10B K I-V Ki1accaM 0macHOCTH IO CTETIEHH HETraTHBHOTO BO3ACHCTBHS Ha
OKpY’KalomIyto cpexy (yTB. mpukazomM MuHHCTEpCTBA IPUPOIHBIX pecypcoB u dxojoruu PO ot 4.12.2014 1. N 536)
— [Dnexrponnsrit pecypc]. — URL: https://base.garant.ru/71296500/.

2. 00 ytBepxaeuun deaepanbHOr0 KIACCU(PHUKAIMOHHOTO KaTajora OTXOAOB (YTp. IpPUKA30M
Pocmpupoanansopa ot 22.05.2017 Ne 242 (pen. ot 20.12.2024) —  [DuextponHslif pecypc]. — URL:
https://base.garant.ru/71296500/.

3. DdenepanbHblid  KIaCCU(PUKAMOHHBIA KaTalor OTXOJIOB. — [DnekTpoHHblil pecypc]. — URL:

https://rpn.gov.ru/fkko/.

IpakTuyeckas padora Ne 7
«Pa3BuTHe OMOTEXHOJIOTHMH C NMPUMEHEHHEM TEXHHYECKHUX CHCTeM (OMoMH)XeHepusi, OnonHpopmaruka, OHOHHKA)
U UX IPIMEHEHHE B )KU3HU YEJIOBEKa)

Pa3znea 5. BuoJjiorus B JKM3HH
Tema 5.1. BHOTEXHOJIOTHH B KH3HH KaKI0T0

KoangecTBo yacoB: 2

He.]]l/l: (I)OpMI/IpOBaHI/Ie YMCHUA OLICHMBATh MNPAKTUYCCKOC 3HAYCHUC W TICPCIICKTHUBBI MHTCIPpAlMU KHUBBIX
1 TEXHUYCCKUX CUCTEM Ui PCIICHU aKTYaJIbHBIX 3a/1a4 YCJIOBEYCCTBA.

3agauu: oépazoeamensuvie — 000OIIUTH, CUCTEMAaTU3UPOBATh U 3aKPEIUTH MOJTyYCHHBIE TEOPETHYECKHE 3HAHMS;
(hopmupoBaTh yMeHHE paboTaTh C KOHCIIEKTOM, yueOHOI 1 CIIPaBOYHOIT JINTEPaTypoii; 00ecednTh KOHTPOJIb 3HAHUH
[0 TEME; PA36uearoujue — COBEPIICHCTBOBATH HABBIKM CAMOCTOSATEIbHOW; pa3BUBaThb YMEHUE aHAIU3UPOBATh,
CpaBHUBATb, BBIABILATH CYIECTBEHHbIE IPU3HAKH, 0000IIaTh, 1eJIaTh BEIBOABL; 60CHUMAMEIbHbIE — CO3/1aTh YCIIOBUS
JUId peanu3alid JMYHOCTHBIX HABBIKOB Y CTYAEHTOB, BOCIIMTaHHMS OTBETCTBEHHOCTH, YBEPEHHOCTH B cele;
(hopMHpOBaTh HHTEPEC K MCCIIENO0BATENBCKO eI TEILHOCTH.

MarepuanbHoe o0ecredeHue: epeyeHb 3a/1a4 Ul IPaKTHIECKOH paboThI.
Teopernyeckast 4acTh:

Iopsinox BuINOJHEHUS PaGOTHI:

1. Msyuute Teopernueckuii Mmarepuan TeMsl 5.1. « BUOTEXHONIOTHH U )KU3HU KaXKIIOT0Y.
2. CpaBHHTE TP HANIPABJICHUS, OOBEAUHSIONINE )KUBBIE CUCTEMBI C HHKCHEPHBIMH PEIICHUSIMU.
Hapamempot buounicenepusn Buoungpopmamuxa buonuxa
CymHocTh
Hanpasnenus
OOBEKTHI
KitoueBrie TeXHOIOTHH
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IIpumenenune

IIpumepsn!
3. OO0BsacHHUTE 3HAUCHNE BBIpaKEeHUS: « KHUBBIC OpraHU3MBI — KITI0Y K HOBOW TEXHHKE».
4. CooTHecHTe TEXHUYECKUE CPEACTBA ¢ WX MPUPOTHBIMH aHanoramu. Jlomomnwmre 2 — 3 cBOMMH

npuMepamu. OTBETHI 3aHECUTE B OJIAHK.

Texnuueckoe cpedocmeo Ipupoonwuii ananoz

1. Konauumonep A. TepMUTHUK

2. TIuaner b. [Tanmyc oxyBaH4HKa

3. Panap B. CrmpanbHas popma KOHycCa YIUTKH

4. PeakTuBHOE IBIKCHIE I. Kanpmap

5. Camorner . TpOCTHUKOBBIH JIUCT

6. Ko norpysunka E. Kpsuio nruist

7. 3aCTeKKH-TUITYIKH K. [TnaBHUK TOPOATOTO KUTA

8. Jlomactu TypOuH 3. BeproBas KocTh

9. PoGotnszmpoBaHHas pyka . JlucT pacteHust

10. Tlornomaromue yaapsl anmapaTsl K. [ToBepXHOCTH TeNa KyKa-4ePHOTEIKH

11. TyMaHOYJIOBUTENH JIs 3aCYIIJIUBBIX PETHOHOB JL Xo0oT citoHa

12. CoutHeUHBIC TTAHETH M. Peneitank

13. Pynerka H. Jlery4asi MplIib

14. [Tapamrtor 0. KiroB BepeTreHHMKA

15. Oiidenesa OamHs I1. lonoBa nsiTia

16. Ckanbnens P. Koa norpysurka

17. C.

18. T.

19. V.

Baank nos 3anucu oTBeToB « TexHu4ecKkoe CpecTBO U ero NPUPOAHbII aHAJIOr»
2 3 4 5 6 7 8
10 11 12 13 14 15 16
17 18 19
5. Bribepurte oauH IpUPOIHBIA OOBEKT U YKaXKUTE | — 2 TEXHHMYECKHUX CPENICTBA, CO3JaHHBIX Ha €ro

ocHoBe. OOBSICHUTE Kakhe CBOMCTBA / NPUHLMIIBI XKHBOTO, KOTOPHIC JIEIJIM B OCHOBY MH)XEHEPHOH pa3pabOTKH.
Or1ieHHTE MEePCIIEKTUBEI UCTIOIB30BAaHMS 3TOI0 OMOHUYECKOTO pelleHus B Oimkaiimue 5 — 7 neT.

Coaep:xaHue oT4eTa

Otuet o paboTe HOIKEH COEPKaTh:

a) HaMMEHOBaHUE PAOOTHI U 11eJIb PAOOTHI;

0) cpaBHUTEIbHAS TaOnMHIa OMOWH)KEHEPHUH, OMOMHPOPMATHKH, OMOHUKH;

B) apryMEHTHPOBAHHOE TOJKOBaHUE BBIpAXeHUsI: «KHBbIC OpraHU3MBI — KIII0Y K HOBOW TEXHHKE»;
T') 3aI0JTHEHHBIH OaHK 0TBETOB « TeXHHYECKOE CPEICTBO U €ro IPHPOIHBINA aHATIOT;

1) TOSICHEHHE MPUHIUIIOB pabOThl TEXHUYECKUX CPEACTB U €ro IPHPOIHBIX aHAIOTOB.

KpuTepun oneHkH 3a NpakKTHYECKYI0 padoTy:

¢ «OTIMYHOY» - B NPEJCTaBICHHONW pabOTe COAEPIKUTCS MOJIHOE U JIOTHYECKH OOOCHOBAaHHOE pEIEHHE
3a/a4, 3alMCaHbl OTBETHl HA IIOCTABJICHHBIE BONPOCHL. Bce mpemycMOTpeHHBIE NpakTHYeckoi paboToi 3amaun
pelieHsl BepHO. PaboTa BEIIIONIHEHA CAMOCTOATENBHO M 0()OPMIIEHA aKKypaTHO 0e3 UCIIPaBIICHUH.

e «Xopouo» - B IPEACTABICHHON pab0Te COAEPKUTCS ITOJTHOE 0OOCHOBAaHHOE PELICHHE 3a1ad, 3aHCaHbI
OTBETHI HAa TOCTABJICHHBIC BOIIPOCHI. HpeﬂyCMOTpeHHBIG HpaKTI/I‘IeCKOI\/’I pa60Toﬁ 3aaa491 pEHICHBI CO 3HAYUTCIIbHBIMU
Hegoderamu. PaboTa BBINIOJIHEHA CAMOCTOSITENBHO, €CTh HEOOIBIINE HUCIIPABIICHHS.

e  «YIOBJICTBOPUTEIEHO) - B TIPEJICTABIEHHOM paboTe CONEPKUTCS HEIOCTATOYHO MOJTHOE PEIICHNE 3a1a4
WIIM PEIIeHbI 33/1a41 TOJBKO MO IPEACTaBICHHOMY K IpakTH4ecKol pabore oOpasiy. OTBEThl Ha NMOCTaBJIECHHbIC
BOIPOCHI He 3anucaHbl. [IperycMOTpeHHbIE MPaKTHYECKOH paboToH 3a1a4uy pelIeHbI 101 KOHTPOJIEM IIPETo 1aBaTels.
B pabote coneprxarcst ucrpaBiIeHusL.

e «HeynoBnerBopurensHO» - paboTa HE BBHINIOJIHEHA; B NPEACTABICHHON paboTe CONEPKUTCS TOJBKO
OTBETHI K 337a4aM.
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YueboHO-MeTOANYECKOE U l/lH(l)OpMaHI/IOHHOC odecneveHHe:

OCHOBHBIE UCTOYHHUKH:
1. AraponoBa MN.b. m nap. buonorms. ba3oBwlii ypoBeHb: Yy4eOHWK IS CIO.-2-€ W3A., cTep. -M.:

IIpoceemenue, 2025.

JlononHUTEeNbHBIE UCTOUHUKU!
1. Buonorus. 10 knacc. bazoBblit ypoBeHs : Yueonuk / B.B. [laceunnk, B.B. [laceunnka [n

np.]; mon. pen. A.A. Kamenckuit — Mocksa : [Ipocsemenue, 2024. — 224 ¢. — ISBN 978-5-09-116776-4. —

URL: https://book.ru/book/957854 — TeKcT : 31eKTPOHHBIH.
2. Buonorus. 11 knacc. bazoBblit ypoBeHs : Yueouuk / B.B. [laceunnk, B.B. [laceunuka [n

np.]; mox. pex. A.A. Kamernckuit — Mocksa : [Ipocsemenne, 2024. — 272 c. — ISBN 978-5-09-116473-2. —
URL: https://book.ru/book/957855 — TeKcCT : 3IEKTPOHHBIH.
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