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1. Ilepevenb KOMIETEHIHIA ¢ YKa3aHUEM ITANOB NX GOPMHPOBAHNS B NMPOIECCe OCBOEHUSI
o0pa3oBaTeIbHOM MPOrPaMMBbI
B pesynbrare ocBoenus OITOIT oOydaromuiicss TOMKEH OBIAJETh CIACAYIONIMMHU Pe3yJIbTaTaMHi O0yJeHHS
no aucimuiHe(Moayo) «bronorusy:

No Kontpomupyemsie pa3einst (TEMbI) Kon HaumenoBanue [IIxana
n/n JMCUUIUTAHBI (Pe3yIbTaThl 110 KOHTPOIHPYEMOi OLIGHOYHOT'O CPe/ICTBA OLICHUBaHUSA
paszaenam) KOMIIETEeHIIUH (WU
e€ yactn) / u ee
(hopMyIHpOBKa — 11O
KETAHUIO
1 BBenenne buomorms kak Hayka o OIIK-1 YcTHBII OTBET, [TaTnbanmpHas
JKUBOI Mpupoze CTaHAApTU3UPOBAHHBII Kasa
TECTOBBIH KOHTPOJIb, OLICHNBAHHMS
pelieHue
CUTYaIMOHHBIX 3a/ad,
JTOKJIajl/ YCTHBIC
pedeparuBHBIC
cooOreHus
2 YpoBHH OopraHu3aluu JKU3HU: OIIK-1 YcTHBI OTBET, [TaTnbanmpHas
MHUKpPOCHCTEMBI, ME30CHCTEMBI, CTaH/AAPTU3NPOBAHHBIN IKaja
MaKpOCHCTEMBHI. BoszaukHOBEHHE TECTOBBIH KOHTPOJIb, OLICHNBAHHMS
KJICTOYHOM OpraHW3allii >KU3HH B penieHue
npouecce 9BOJFOLIUH. Twurs CUTYaIlMOHHBIX 3a]ad,
OpraHu3aIix KJICTKH. JIOKJIa 1/ yCTHBIC
Mopdonorugeckue 0COOEHHOCTH pedeparuBHbIC
MIPOKaPHOTOB COOO0IICHNUS
3 OCHOBHBIE CTPYKTYpHBIE KOMIIOHEHTBI OIIK-1 YcTHBI OTBET, [TaTnbanmpHas
9YKapUOTHYECKHX KIETOK CTaH/IaPTU3UPOBAHHBIN IKaja
TECTOBBIH KOHTPOJIb, OLICHUBAHMS
penieHue
CUTYaIllMOHHBIX 3a]1ad,
JTOKIIaJ1/yCTHBIC
pedeparuBHbIE
coo0IIeHNS
4 JKuzHeHHbIH LUK KJICTKH. OIIK-1 Y CTHBIN OTBET, IIsaTubanapHas
[leproan3anys KJIETOYHOTO  IHMKJIA. CTaH/IaPTU3NPOBAHHBIN IKaja
Turer geneHus KIeTok TECTOBBIH KOHTPOJIb, OLICHUBAHMS
penieHue
CUTYaIlMOHHBIX 3a]1ad,
JTOKIIaJ1/ yCTHBIC
pedeparuBHbIE
COO0O0IIIEeHHS,
MIPOBE/ICHUE KPYTIIOTO
cToJa

2. Tekymuii KOHTPOJIb YCIEBAEMOCTH HA 3aHATUSIX CEMHHAPCKOIO THUNA (CEMHHAPHI, IPAKTUIECKUE
3aHATHSI, KITMHIYECKHE IPAKTHUECKUE 3aHATHSI, PAKTUKYMBI, TabopaTopHbIe PadOThHI), BKIIFOYAS 33 JaHHs
CaMOCTOSITETbHOM PaboThI 00YUaIOIIMXCsl, MPOBOAMUTCS B hopmax:

- YCTHBIH OTBET,

- CTaHJIaPTU3UPOBAHHBINA TECTOBBIA KOHTPOJIb,

- peleHne CUTYAIIMOHHBIX 3a/1a4,

- IOKJIaJl/yCTHOE pedepaTUBHOE COOOIICHHE,

- IPOBEJICHHE KPYTIIOTO CTONIA.
Breibop (Gopmbl TEKylIero KOHTPOJII HAa KaKIOM 3aHATHH OCYIIECTBIISICT TperojaBaTelb. DopMbl
TEKYyIEro KOHTPOJIS Ha OHOM 3aHATHH Y pa3HbIX 00y4aromuXxcsi MOTYT OBITh pa3nuuHbIMU. KOHKpeTHYI0
(dopMy TeKyIIero KOHTPOJIS y KaXI0ro o0ydaromerocs onpenenser npenogasarens. Konndectso dpopm
TEKYIIEr0 KOHTPOJISA Ha KaKIOM 3aHATHU MOXET ObITh pa3iINMYHBIM U OTNpEAeIseTcs] MpernoiaBaTesieM B
3aBHCUMOCTH OT LIeJIeH 1 3a1a4 3aHsTHS.



2.1 TunoBble KOHTPOJIbLHBIE 321aHUS WM HHbIe MAaTepHaJIbl, HE0OXOAUMBIEe I OlleHKHM 3HAHMIA,

YMeHMii, HABBIKOB U (WJM) ONbITA AESTEJbHOCTH, XAPAKTePU3YKIUMX 3Tanbl (OPMHPOBAHMA

KOMIIeTeHINI B Mpolecce 0CBOCHHUA 00pa30BaTeIbHOI MPOrpaMMBbI

2.1.1. CtaH1apTU3UPOBAHHBII TECTOBBIII KOHTPOJIb YCIIeBAeMOCTH (110 TeMaM WJIH pa3jieiaM)
Tema 1. BBegenne. buoJiorusi Kak HayKa 0 *KUBOU NpUpoje.

1. Kakoii ypoBeHb oOpraHu3alnuM >KMBOI NPHUPOABLI TNPeICTABJIAAET €000ii COBOKYMHOCTH BceX

IKOCHCTEM 3€MHOI'0 IAPa B UX B3aUMOCBSI3H?

1) 6uocdepHsIii; 2) S5KOCUCTEMHBIH; 3) MOMYIAINOHHO-BIUIOBOM; 4) OHOT€OIIeHOTHYECKUH.

2. CXoncTBO CTpPOEHHS] U KU3HENESITeIbHOCTH KJETOK OPraHM3MOB pa3HbIX LAPCTB KUBOI

NPHUPOALI — OTHO U3 MOJIOKEHMIA:

1) Teopuu 3BOMIONNK; 2) KIETOYHOH TeopuH; 3) yueHus 06 oHTorenese; 4) 3aKOHOB HACIIEICTBEHHOCTH.

3. A30THCTOE OCHOBAHME aJleHHH, pru003a U TPU ocTaTKA (0oCcHOPHOIi KHCITOTHI BXOAAT B COCTAB:

1) AHK; 2) PHK; 3) AT® 4) benka.

4. N300pa:xéHHYI0 HA PHCYHKE PACTHTEJIBHYIO KJIETKY MOKHO Y3HATH 110 HAJIMYUIO B Heil:

1) sinpa; P T

2) mIa3MaTUIeCKON MEeMOpPaHBbI, i o

3) Bakyorneii;

4) 5HIOIUTa3MaTHIECKOM CETH.

5. KneTku opraHu3MoB BcexX HAPCTB *KUBOIi MPUPOABI UMEIOT:

1) obomouky u3 KiaeTdaTky; 2) sapo; 3) komruieke ['onbmxm; 4) mia3MaTHIecKyr0 MeMOpaHy.

6. Ilouemy 6akTepru OTHOCAT K OPraHM3MaM NMpoKapuoTam?

1) coCTOAT U3 OIHOM KIIETKH; 2) UMEIOT MEJIKUE pa3Mephl; 3) He UMEIOT 0hOPMIICHHOTO S/1pa;

4) ABNAIOTCA TETEPOTPOPHBIMHU.

7. Ilpouecc o0pa3oBaHMs JMIUVIOMIHON 3UIOTHI B pe3yJibTaTe CAMAHHUSA MYKCKOH M KeHCKOM
ramJIoWJIHbIX raMeT HA3bIBAIOT:

1) koHbIOTaITEH; 2) OMBIIICHUEM; 3) OTUIOOTBOPEHHEM; 4) KPOCCHHTOBEPOM.

8. Kak Ha3biBaeTcsl MeTO/, CYIIHOCTH KOTOPOr0 COCTABJsieT CKPelIMBaHUE POAMTEJLCKUX Gopm,
pa3aMYaoIUXcA Mo psiAy NPU3HAKOB, AHAJIN3 UX NMPOSBJIEHUS B psjie MOKOJeHMil?

1) rubpuionoruyeckuM; 2) MUTOTCHETHUECKUM; 3) OJIM3HENOBBIM; 4) OMOXUMHYECKHM.

9. Or ru0puaoB mnepBOro IMOKOJEHHUS BO BTOPOM IIOKOJECHHH poxaaercss 1/4 ocobeil ¢
peleccMBHBIMM NPU3HAKAMH, YTO CBHIETEIbCTBYET O MPOSIBJCHUH 3aKOHA:

1) clieneHHOro HACTICAOBAHUS;, 2) paCHICTUICHHUSI; 3) HE3aBUCUMOT'O HACJICIOBAHNS,

4) NpoMEeXyTOYHOTO HACJIEIOBAHHUS.

10. I'pud B cocTaBe JMIIAHHUKA:

1) co3naeT opraHMYecKre BEIIEeCTBA U3 HEOPraHUUECKUX; 2) TIOTJIONAET BOAY M MUHEPAJILHBIE COJIH;

3) pacuiemnisieT OpraHMuecKre BEIIeCcTBa 10 MUHEPAbHBIX; 4) OCYIIECTBIISET CBA3b JIMIIANHIKA C
OKpY>Karollel cpenou.

OTBeThI
1 2 3 4 5 6 7 8 9 10
1 2 3 3 4 3 3 1 2 2

Tema 2. YpOBHHU OpraHu3anuy ;KM3HA: MUKPOCHCTEMbI, Me30CHCTeMbl, MAKPOCHCTEMBI.
Bo3HuKHOBeHHE KIE€TOYHON OPraHu3aluy ;KU3HA B MpoIecce IBOJINAN. THIIBI opraHu3anuu
kJaeTkn. MopdoJiornyeckue 0co0eHHOCTH MPOKAPHOTOB
1. IIponecc AbIXaHusi y pacTeHUd MPONCXOAUT:
1) B cienanbHBIX OpraHax; 2) BO BCEX KUBBIX KJIETKAX; 3) TOJBKO B KIETKaX C XJIOPOILIACTAMHU;
4) TOJTBKO B MOJIOJIBIX KJIETKAX.
2. K conuajibHbIM (pakTOpaM, UTPAIOIIMM CYIIECTBEHHYIO POJIb B IBOJTIOLNUH NMPETKOB
COBPEMEHHOI0 YeJI0BeKa, OTHOCUTCSI:
1) HaclieICTBeHHASI U3MEHYHMBOCTH; 2) 00ph0a 3a CyIecTBOBaHUE; 3) €CTeCTBEHHBINH 0TOOD;
4) aneHopasneapHas pedb.
3. 3amuTy oprann3mMa 4ejI0BeKa OT YY:KEPOTHBIX TeJl  MUKPOOPraHH3MOB OCYIIECTBJISIOT:
1) AefKOUTHI, MK OETble KPOBSHBIC KIETKHU; 2) 3pUTPOIUTHI, UM KPACHBIC KPOBSHEIC KIICTKU;
3) TpOMOOITUTEI, WM KPOBSIHBIE TUTACTHHKY; 4) )KUAKAs 9acTh KPOBU — IIa3Ma.
4. Kaky1o poJib UTpPalOT BUTAMHHBI B OPraHu3Me yejioBeKka?




1) SBJISIFOTCSI ICTOYHUKOM DHEPTHH; 2) BBITIOTHSIOT IJIACTHICCKYIO (DYHKITHIO;

3) ciry»xat KOMIOHEHTaMH ()EPMEHTOB; 4) BIUSIOT HA CKOPOCTh IBIKEHHSI KPOBH.

5. B kakoii 10J1e KOPBI TOJIOBHOT0 M0O3ra 3aBepiiaeTcs nepepadoTka 3puTebHOi nHpopMannu?
1) B 3aTBUTOYHOH; 2) B TEMEHHOI; 3) B BUCOUHOIA;

4) B TOGHOM. UTfJL’

6. Uto u300pa:kéHo HA pUCyHKe? [

1) skonmoruyeckas nupamMuia; /"‘!pij AN

2) nuIIEBas ek, [ZFT

3) numieBas ceTh; VR AN

4) BUJIbI B3aUMOOTHOIIICHUN OPraHU3MOB. AT ST
) p / ‘}ﬂ.’”‘é“ BACTNN

7. Ilom Bo3meiicTBHEM KaKOro (pakrTopa 3BOJIOLUMH Y OPraHM3MOB COXPAHSIKOTCH II0JIe3HbIe
NpU3HaAKH?

1) myTauuii; 2) BHyTpHBHIOBOH OOPBOBI; 3) MEKBHI0BOH OOpHOBL; 4) ecTecTBEHHOTO 0TOOpA.

8. Kakyo pyHKUIMIO BBINOJIHAET B KJIEeTKe XpoMocoma?

1) doTtocunTesa; 2) OuocunTesa Oenka; 3) (arounTtosa; 4) HOCUTENS HACTIEICTBEHHONH MHPOPMAIIHH.
9. CxocTBO (PyHKIMIA XJT0PONJIACTOB M MUTOXOHAPHU COCTOMT B TOM, YTO B HUX MPOUCXOTHUT:
1) cunTe3 mosnexkyn AT®; 2) cuHTe3 yriieBoAoB; 3) OKUCIEHNE OPraHNYECKUX BEIIeCTB; 4) CHHTE3
JIUIUAOB.

10. IIpuHUUN KOMIJIEMEHTAPHOCTH JIESKAT B OCHOBE 00Pa30BaHMs BOJAOPOAHBIX CBsI3ell MEXKIY:
1) aMMHOKHCTIOTaMH ¥ MOJIeKyJlaMu Oenka; 2) Hykiaeotuaamu B mosekyine JJHK; 3) rimnepunom n
JKUPHOHM KUCIIOTON B MOJIEKYIIE XKupa; 4) TIOK030i B MOJIEKYJIE KIETIaTKH.

OTBeThI
1 2 3 4 5 6 7 8 9 10
2 4 1 3 1 1 4 4 1 2

Tema 3. OcHOBHBIE CTPYKTYPHbIE€ KOMIIOHEHTBI 3YKAPHOTHYECKHX KJIETOK.
1. OauH U3 BUAOB NATOJIOTHU KJIETOYHOIO SI/APa — pacKajblBaHHe KOHIEHCHPOBAHHOIO XPOMAaTHHA
00bIYHO HA HEQOJIbINNE N0 00beMYy, HePAaBUILHOI (OPMBI (PparMeHTsI:
a) KapuopeKcuc 0) KapHOJIM3KUC B) KAPUOIMKHO3 I') allONTO3
2. Bua meMOpaHHOro TpPaHCHIOPTAa, OCyWIeCTBJsIOMiCH ¢ 3aTrpatoil 3Heprun AT® nporus
rpajueHTa KOHIIEHTPAMH U MPH YYACTHH 0eJTKOB-EPEHOCYHKOB:
a) mpocras auddy3us 6) odnerdyeHHas TUPQy3ust B) akTHBHBIN TPAHCIIOPT I') OCMOC
3. boaesns Ilomne, 601e3Hb I'Mpke H psij APYTHX BPOKACHHBIX «00J1e3HeH HAKOIUICHHS CBA3AHBI C
NaToJIOrHeil 3TOro OpraHouAa KJIeTKH:
a) mm3ocoMa 0) mepokcucoMa B) anmapar [ oJbpKu T') SHI0TIIa3MAaTHIESCKIN PETUKYITYM
4. K 1BymMeMOpaHHOMY OPraHOUAY ;KHBOTHOM 3YKAPHOTHYEKOH KJIETKH OTHOCHTCH:
a) pecHUYKa 0) )KTYTHK B) SHIOIIA3MATHICKUA PETUKYIIYM T') MUTOXOHIPHUS
5. IlenTpoM cOOpKHM PUOOCOM SIBJISIETCS:
a) MUTOXOHJIpUH O) SPBIIIKO B) KJIIETOYHBIA EHTP T) KOMIUIEKC [ 0JbIKH
6. YpoBeHb KOMIAKTH3AIHMHM XPOMaTHHA, Ha KoTopoM MoJekyaa [IHK kommiexktupyercsi ¢
0eJIKOBBIMHM KOPaMU, CIUPAJIbHO HAKPYYHMBAsICh HA HUX:
a) HyKJIEOMEpPHBII 0) HyKI€OCOMHBIN B) XPOMOCOMHBIN T') XPOMOMEPHBIH
7. XpoMocoMBbl, Y KOTOPBIX Ha0JI0/1aeTcsl CpeJUHHOE PACIOJIO:KeHHE LEeHTPOMepbl M IJIeYH
OJMHAKOBOM UINHBI:
a) MeTareHTpuIeCcKre 0) aKpOIEHTPUUECKHE B) TEIONEHTPHUIECKHUE T') CyOMETAICHTPUISCKIE
8. Junjonansiii HAGOpP XpOMOCOM, CBOMCTBEHHBI COMATHYECKHM KJI€TKAM OPraHU3MOB JAHHOTO
BU/A, ABJAIOLIUICH BuAocnenMPUUECKUM MPU3HAKOM H XapPaKTepPU3YIOLIUICS OIpeaeeHHBIM
YHCJIOM, CTPOEHHEM U TeHETHYECKHM COCTABOM XPOMOCOM:
a) TCHOTHUI 0) TEHOM B) KQpUOTHII T) (PEHOTHIT
9. OauH W3 BHIOB NATOJOTHMM KJETOYHOIO siipa — HeoOpaTuMas TOTAJAbHAs KOHAEHCALHUS
XpPOMAaTHHA M0 Beeil MUIOIAAN Aapa:
a) KapuopeKcuc 0) KapHOJIM3KUC B) HEKPO3 T') KAPUOIUKHO3
10. Bua MeMOpaHHOr0 TPAHCNOPTA, OCyHIeCTBISIOIMICA 0e3 3aTpaT 3HepPruu ¢ y4yacTueM OeJika-
NMEePeHOCYNKa, NMPU KOTOPOM TPAHCIOPT MOJEKYJ W HOHOB 4Yepe3 MeMOpaHy NPOUCXOIUT M3
00,12CTH ¢ BBICOKOI B 00J1aCTh ¢ HU3KOH KOHIEHTpanueii:
a) obnerueHHast quddys3us 0) ocMoc B) npoctas Auddy3us I') aKTUBHBIN TPAHCIIOPT




OTBeThI

1 2 3 4 5 10

»
]
(o]

a B a r 0 §) a B r a

Tema 4. ’KuzHennblii unka kiaerku. [lepuoguzanust KJIeTOYHOro uukiaa. TUNIBI Je1eHUsT KIETOK
1. Henpsimoe ejieHue KJI€TKH, YHHBEPCAIBHBIN CII0CO0 Je1eHUs JYKAPHOTHYECKUX KJIETOK:
a) Meito3 6) MUTO3 B) aMHTO3 T) arloINTO3
2. B 31y ¢a3y MuTO3a NPOUCXOIUT pa3bedHEHHE LIEHTPOMep M JABHKEHHe XPOMOCOM K IO0JII0caM
KJIETKH:
a) mpo(aza 0) meradasa B) anaasa r) Tenodasa
3. B 3ty da3sy MuTo3a yBeauuuBaercs 00beM siipa, XpOMOCOMbI CIIMPAJIU3YIOTCS:
a) mpo(aza 0) meradasa B) anaasa r) tenodasa
4. B 3Ty (pa3y MuTO3a peKOHCTpYHpYyeTcs HHTep(da3Hoe AAPO KICTKHU:
a) mpodaza 0) meTadasa B) anadaza r) tremodasa
5. B oty (pa3y MuUTO32a XPOMOCOMbI 00Pa3yI0T IVIACTHHKY B IKBATOPHAJIbHOM 00J1aCTH KJIETKHU:
a) mpo(aza 0) meradasa B) anadasa r) Tenodasa
6. B :xu3HennoM nukie kietkn JHK pexyniunupyercs B 3ToM nepuoje:
a) G16) S B) G2 r) muTO3e
7. B 3Ty (pa3y Meii03a NPOMCXOAUT MPOLEcC KPOCCHHIOBepa:
a) surorena npodassl | 6) metadasa | B) maxurena npodassl | r) anadaza Il
8. Ykaxure BepHoOe yTBepKaeHHE:
a) ISl CTaAuu 3WUTOTeHbl mpodaszel | MEHOTHYECKOro JelieHHsT XapaKTepeH Ipolece KOHBIOTalnuH
XpOMOCOM
0) s craguy MaxuTeHbl Tpoda3sl | MEHOTHYEeCKOro JIeNeHUs XapakTepeH NpollecC KOHBIOTAIHN
XpOMOCOM
B) JUTS CTa UM 3UTOTECHBI poda3sl | MeoTHYeCcKOoro NeNeHus XapaKTepeH MpoLecc KPOCCHHIOBEpa
r) A7 cTaaud JenToTeHsl mpodassl | MeHoTHYecKoro AeNeHHs XapaKTepeH MPOoLecC KOHbBIOTaluu
XpOMOCOM
9. Yka:kuTe HeBepHOe YTBeP:KIeHHe:
a) B aHagazy |l meiio3a XpoMOCOMBI pacXOMIATCS K MOJHOCAM KJICTKU
0) B MeTada3y | meiio3a OUBaIeHTH XPOMOCOM 00Pa3yIOT TNIACTHHKY B 9KBATOPHAIIEHOM 00JIaCTH KIETKH
B) B aHadasy | Metio3a XpOMOCOMBI PaCXOJIATCS K IMOIOCAM KIECTKH
r) B mpohazy MUTO3a POUCXOJUT yBEIHUYEHHE 00beMa siIpa, CIUPATU3AIH XPOMOCOM
10. IIpouecc coeguHeHMs] TOMOJOTHYHBIX XPpOMOCOM APYI € JAPYroM ¢ o0pa3oBaHUeM TeTPajabl
(0uBasieHTA):
a) KOHBIOTaIUs 0) KPOCCHHIOBED B) PENYIUIMKALINS T) THAKHHE3

OTBeThI
1 2 3 4 5 6 7 8 9 10
§) B a r 0 §) B a B a

2.2. IlepeyeHb TeMaTHK JOKJIAJA0B/ YCTHBIX pe)ePATHBHBIX COOOIIEHUH JIsI TEKYIIEr0 KOHTPOJIS
ycneBaemMocTH (110 BHIOOPY NMpenoaaBaTesisi /WA 00y4aronierocs)
Tema 1. BBegenne buoJiorusi Kak Hayka 0 KUBOH MpUpPoIe.
[IponcxoxneHre )KU3HA Ha 3EMIIE.

B3anmopeiicTBue IpUpOIBI B 00IIIECTBRA.

Bupycsl

ButaMuHBI: BHJIBI U UX POJIb B OPTaHU3ME YEIIOBEKA.

IIpouiecc cTpoeHust U neIeHUs! KIETKHU.

Oco0EHHOCTH CTPOCHHUS KOMHATHBIX PACTCHH.

Buapl nouBeHHBIX OaKTEepH.

Buonoruueckn ak THBHBIE BEIIIECTBA.

. Buonoruueckue 3pbl U UX XapaKTepHbIe 0COOCHHOCTH.

10 [Iponecc 61OTOrHUECKOro OKUCIICHHSL.

11.buonornyeckre 0COOCHHOCTH MUTPAIVH KUBOTHBIX.

12.CymutHocth 0Mochepbl ¥ IUBUITH3AIINH.

13.Xapakrtepuctuka ounocuntesa JHK.

14.broreoneH03bl KaK BaKHBIC OMOJIOTHUECKUE TPOIIECCHI.

©CoNo~WNE




Tema 2. YpoBHM OpPraHu3anui KU3HH: MHKPOCHUCTEMBI, Me30CHUCTEMbI, MAaKPOCHCTEMBI.
Bo3HuKHOBeHHMe KJIETOYHOIl OpraHu3aluM KM3HM B Ipolecce 3BOJMIOUMU. TUNbl opraHu3anuu
kJjeTkn. Mopdosiornyeckne 0co0eHHOCTH IPOKAPHOTOB.

15.benku: XUMHYECKH COCTaB, CBOMCTBA M 3HAYCHHUE ISl YEITOBEUYECKOTO OPraHU3Ma.

16. AHTpororeHes: CyIHOCTh U 0COOCHHOCTH.

17.0co0eHHOCTH TTPAKTHICCKOTO TIPUMEHEHHSI BOJIOPOCIICH.

18.T'eneTrnka Kak Ba)KHasi COCTaBHAs 4aCTh OMOJIOTHUECKON HAYKH.

19.KpyroBopoT BEIIECTB B MPUPOJIC.

20.Poitb 1eKapCTBEHHBIX PACTEHUI B KU3HU Y€I0BEKa.

21.Pa3paboTKa 1 U3TOTOBJIEHHE TPAHCTEHHBIX MPOIYKTOB.

22.HacnenctBeHHbIE OOJIE3HH YEIOBEKA: MPEANOCHUIKH BOSHUKHOBEHHSI.

23.I1porecc ceaeKum: 0COOCHHOCTH U 3HAYCHHE.

24.XapakTeprcTHKa MOJIOBOTO CO3PEBaHMUSL.

25.0OcHOBHBIEC TEOPHU IPOUCXOKACHUS YEIOBEKA.

26.I'eHHas MH)KEHEPUS U €€ OCHOBHBIC TTPOOIIEMBI.

27.CymHOCTh KIIOHHPOBAHUS.

Tema 3. OcHOBHBIE CTPYKTYPHBIE€ KOMIIOHEHTHI 3YKAPHOTHYECKHX KJIETOK.

28. CpaBHUTENbHAS XapaKTepUCTHKa moAnapcTs [IpokapruoTel u DyKapHOTHI.

29. OpraHous! KieTkd. X QyHKIHUY U Ki1acCupUKAITIH.

30. CriocoObI muTaHusi OpraHu3MoB. MOTOCUHTE3 U €r0 MEXaHH3M.

31. Jleixanue. Ero Buabl. Mexanu3m a’spoOHOTO JIbIXaHHMS.

32. JKuBble opraHu3Mbl — OTKPBIThIC ccTeMbl. OOMEH BEIIECTB ¥ SHEPTUU B KIIETKE.

33. CpaBHHTENBHAS XapaKTeprcTUKa moauapcTs Beicmme n Husmme pactenus.

34. CriocoObl pa3MHOKEHHS >KMBBIX OPraHM3MOB. buojormyeckoe 3Ha4eHHE IMOJOBOTO W Oecroyoro
Pa3MHOKEHHUS.

35. JKu3HEeHHbIH UK paCTUTETFHOTO OPraHU3Ma.

Tema 4. ’KuzHennblii unka kiaerku. [lepuoguzanus KJIeTOYHOro uuKiIa. TUINIBI Je1eHUsT KIETOK
36. XKnu3HeHHbII IUKII KIETKH. MHTO3 U €ro 3HaueHHE.

37. 'enetrueckast ”HPOPMAITHSI U CIOCOOBI €€ opraHu3aiuu. [ eHeTHYeCKUi KO/,

38. IIpouecc cunTtesa 6enka. Ero peryisius 1 OHoJorHi4eckoe 3HaueHue.

39. O6pazoBaHue MONOBBIX KJIETOK. Mexann3m Meiio3a.

40. CnepMaToreHe3, OBOr€He3 U HX 0COOEHHOCTH.

2.3. [lepeyeHb CUTYAIMOHHBIX 32/124 JJI TEKYIIEr0 KOHTPOJISI yCIIeBAeMOCTH
Tema 1. BBegenne buoJiorusi Kak Hayka 0 »KUBOH pUpoe.

3agaya 1: B akymepckoe otaeneHue 00JacTHOW OONBHUIIBI TOCTYIMIA JKEHIIMHA 25 JIeT, KOTopas
MPO’KHUBAET B OJJHOM M3 paiioHOB oOnacTh. JKeHIInHa Haxonwiach Ha 34 Hezxene OepeMEHHOCTH. Y Hee
HAYaIMCh MPEXJIEBPEMEHHbIC POJbI, KOTOpbIE 3aKOHYWINCH POXICHHEM MEPTBOrO pe0CHKa C
MHOJKECTBEHHBIMH BPOXKJIEHHBIMU ypoAcTBaMu. JKEHIMHA COCTOMT B Opake, CeMbs OJIarornoirydHas,
HUKTO W3 POAMTEICH HE HMMEET BPEIHBIX MPHUBBIYEK, HACJICACTBEHHBIX 3a00JICBaHMI B CEMbE HE
HaOJI0JAI0Ch, 33 TEpHo]] OEPEeMEHHOCTH JKEHIIMHA HE TOJBEPrayiach JEHCTBUIO KaKUX-THOO BPEIHBIX
(baxkTOpoB cpeabl, B cEMbE YK€ €CThb OAMH 370pOBBId pebeHok 4 ner. M3 ompoca Bpad JOMOTHUTEIBEHO
BBISICHHJI, YTO CEMbsS KHBET B YAaCTHOM JIOME, €CTh JOMAIIHUE XKUBOTHBIC: KOIIKa, cobaka, y peOeHKa -
MOpCKasi CBUHKA. [IpH THCTOIOTUYECKOM HMCCIIEOBAHHUM IIIALEHTHI, TUIOJHBIX 000JI0UYEK U Psijia OPTaHOB
IoJa B €ro KIETKaXx OOHAPYKEHBI CKOIUICHUS NPOCTEUIINX C SPKO-KPacHBIM SAPOM U TOIXyOOH
LIUTOILIA3MOM.

1. Kakne mpocTeifne oOHapy»)eHsl B TKaHAx? 2. HanummTe ux pycckoe M JaTHHCKOE Ha3BaHHeE. 3.
Kak Ha3biBaeTcs 3a00JieBaHE, BhI3bIBAEMOE ATUMHU TpocTeimumu? 4. Kakoe ucciaenoBaHiue He00X01uMO
MPOBECTH y KEHINWHBI, YTOOBI BHICHUTH NMPUYHMHY BBIKUABIIA? 5. [lepedncianre crocoObl 3apaskeHUs
JaHHBIM 3a001eBanneM. 6. HasoBuTe craguio mapasnurta, MHBa3MOHHYIO JIS YEJIOBEKa.

OtBet: OTCyTCTBHE TOYHOTO OMHCAaHHS MOP(OJIOTHHM Tapa3uTa HE TMO3BOJISIET Cpa3y OJHO3HAYHO
nmocTaBuTh Juarfo3. OnHaKo, TyTeM psAa JOTHYECKUX PACCYXICHHA, OCHOBAaHHBIX Ha 3HAaHUU
CYIIIECTBEHHBIX MPU3HAKOB, MOXKHO JUAarHOCTHUPOBATh TOKCOIIA3MO3, BBI3bIBAEMBIN MpOCTeUMu THhIl
Protozoa, kimacc Sporozoa, otpsaa Coccidia, pox Toxoplasma, Bua Toxoplasma gondii. Marepuaiom ajs
WCCIIEIOBAHUS SBISIOTCS KJIETKH IUIONA, B CBSI3M C OTUM PEdYb WAET O TpaHCIUIAIICHTApHOW mepenade
BO30YIUTENS, YTO BO3MOXKHO TOJBKO MPU BPOXKJICHHOM TOKCOILIa3Mo3€. J[OMONMHUTENBHEIE CBEACHUS O
TOM, YTO B KBAapTHUPE KUBET KOIKA, TaKXKe MAIOT BO3MOXKHOCTH IPEAIONIOKUTh TOKCOIIA3MO3, T.K.
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UMCHHO J>KUBOTHBIC CEMEHCTBa KOIIAYBUX SIBISIOTCS OKOHYATENBHBIMH XO035€BAMU TOKCOTLIA3MBI.
CrocoOsl  3apakeHUs:  THUIIEBOH, T'eMOTPaHC(Y3UOHHBIA,  TpaHCIUIAICHTApHBIA, KOHTAKTHO-
npodeccuoHanbHBI (Y THHEKOJIOrOB W Pa0OTHHKOB MSCOKOMOMHATOB). MccienmoBaHue, KOTOpoe
HEOOXOJMMO TPOBECTU Y JKEHINWHBI, YTOOBI BBISCHUTH INMPHUYMHY BBIKHJBINIA - HMMYHOJOTHYECKUC
peakimu. HBa3uOHHAsI CTa sl TS YeJI0BEKa - OOIHCTA CO CIIOPO30UTAMH.

3agaya 2: [Ipm gyoneHanmbHOM 30HAWPOBAHWW B COJEPKAMOM 12-TIEPCTHON KHIIKKA W KETIHOTO
My3bIpsl OOHAPYIKEHBI TAPA3UTHI TPYIIEBUIHON (OPMBI C 4-Ms TapaMu KT'YTHKOB U TAPHBIMH SIPaMHU.

1. Bam pmmarno3? 2. Ilaroremnoe netictBue mapasura. 3. Cragum >KH3HEHHOTO ITMKIA. 4.
CucreMaTHuecKoe MOJIOKEHUE BO3OY/IUTEINS 1O JIATBIHH.

OTtBer: B ycnoBum 3amauu yka3aHa TUIUYHAS JIOKAIM3ANUS WM JIaHBI CYIIECTBCHHBIC NPU3HAKH
CTPOCHUSI JIIMOJIUY, IO3TOMY JIMAarHO3 3a00JIeBaHUs HE BBHI3bIBACT COMHCHUH.

1. JIamOmmo3. 2. Mexaandeckasi 0JIOKaga KUIICYHUKA, HAPYIIEHHE MPUCTCHOYHOTO MUIIEBAPEHUS U
BcaceiBanus. 3. BereraruBnas ¢opma u nucra. 4. Tun Protozoa, kimacc Flagellata, orpsin Polymastigina,
pon Lamblia, Bug Lamblia intestinalis.

Tema 2. YpoBHM OpraHu3aluM >KU3HH: MHKPOCHCTEMbl, Me30CHCTeMbl, MAaKPOCHCTEMbI.
Bo3HnkHOBeHHMe KJIETOYHOW OpPraHM3alMi KM3HM B Ipouecce 3BOJIONUH. THNbI OpraHu3anuu
KjIeTKu. Mopdosornyeckue 0c00eHHOCTH IPOKAPUOTOB.

3agaya 3: [lomunenTHa COCTOMT W3 CIEAYIOIIMX AaMHUHOKHCIOT: BaJIMH-aJIAHWH-TJIMLIWH-TU3HUH-
TpunTohaH-BaIHH-CEPUH-TITyTaMUHOBas kuciota. Onpenenuts cTpykTypy ydactka JJTHK, koaupytromero
yKa3aHHBIH MOJUIENTH]I.

Otset: B ycnoBusax 3agaun AaHa MOCIEN0BATEIHOCTh aMUHOKHUCIIOT, IO KOTOPOH YCTaHABIUBAECTCS
nopsaok HykineotunoB nPHK:

a/k: BaJ — aja — NI — JU3 — TP — BaJl — cep — Ty

uPHK: 5 TYVY-THY -ITY -AAA-VIT -TYV-VIIV -TAA 3’

Ilo wmenouxke uPHK wmoxxHO BoccTaHOBUTH ywacTok MarpuuHod Hutu JHK, mo koropoil oHna
coOupanach.

uPHK: 5’ TYY-THHY-ITY-AAA-YIT-TYY-VYIIY-TAA 3

Matpuunas nens JHK: 3° AA-TIIT'A-IHIHA-TTT-ALI-ITAA-ATA-IITT 5°.

Ho JHK cocrout m3 2-X 1ienei, 3HaYUT, MOCIEAOBATEILHOCT CMBICJIOBON WM KOJAOTEHHOW LM
JHK Oyzer cnenyromeii:

5’TTT-TUT —ITT - AAA —-TIT —I'TT — TUT —TAA 3’ — xomoreHHas Liemb

Takum oO6pa3om, mosHas cTpykTypa Monekynsl JJHK:

STTT-TUT -ITT-AAA-TIT —I'TT — TUT —-T'AA 3’ — KonoreHHAsI IIETIb.

3> DAA-ITI'A-IIA-TTT-ALUI-ITAA-ATA-IITT 5° — MmaTpuuHas Lemnb

3agaya 4: 3epHa MNUICHMIBI W CEMEHA IIOJICOJHEYHHMKA OOraThl OPraHWYECKHMH BEIECTBAMHU.
OO0bscHUTE, TOYEMY KaueCTBO MYKH CBA3aHO C COJEp)KaHHEM KJIEMKOBHHBI B Hell, KaKue OpraHHYecKue
BEIIeCTBa HAaxXOJATCS B KJIEWKOBHHE MIIEHWYHON Myku. Kakue opraHmdeckue BelecTBa HaXOISATCS B
ceMeHax NOJCOTHEYHNKa?

OrtBer: KieiikoBrHa — 3TO Ta 4acTh MYKH, B KOTOPOW COJEPKUTCS OEIKOBBIN KOMIIOHEHT, OJaroaps
KOTOpPOMY Ka4ecTBO MYKH LIEHUTCS BBIIIE. B ceMeHax MoACOHEeYHNKa HapAay ¢ OeKaMu U yrieBoJaMu
B 3HAYUTEIBHOM KOJINYECTBE HAXOAATCSA PACTUTENBHBIE XKUPBI.

3agaua 5: Kak usmenurcs crpykrypa Oenka, eciau u3 koaupyromero ero yyactka JJHK 5’ TTA-TI'T-
AAA-TTT-HATI 3’ ymanuts niaThlil u 13- cieBa HyKJICOTUABI?

Oteet: [loctpoum Monekyny WPHK mo mpuHOMIy KOMIJIEMEHTApHOCTH, a 3aTEM OIPENEIHM
MOCIIEA0BATENIBHOCTh AaMUHOKHCIIOT B TIOJUIENTUAHOMN ENN A0 U3MEHEHUH

JHK: 5° TTA-TTT-AAA-TTT-LAI 3’— xogorenHas 1emb

3* AAT-AIA-TTT-AAA-I'TL] 5° — maTpugHas 1eTb

uPHK: 5 YVA-VI'V-AAA-YVV-TIIAT 3°

a/k: Jei — e — au3 — heH — ry

IlpousBenem ykazanHble u3MeHeHus B cTpykType JIHK u BHOBB ompelienuM MHocieloBaTeIbHOCTh
aMUHOKHCIIOT

nPHK: 5 YVA-YVA-AAV-YVA 3

a/k  7ei — nei — acm — ner

3HAUMT, €CNIM YOAINTh TATBIA M TPUHAAMATHIN cleBa HyKJIeOoTHAB u3 mermu moiekynsl JJHK, To Bo
BTOPOM TIOJIOKEHUM IIMCTEUH 3aMEHUTHCS Ha JIEWIMH, B TPETbEM IOJOXKEHMU JIM3UH 3aMEHUTHCS Ha



acrmaparu, B 4YeTBEPTOM II0JIOKEHHU (EHMJIAJaHWH 3aMEHUThCS Ha JIEWLUH, a IITHIM IJIyTaMuH
OTCYTCTBYET.

Tema 3. OcHOBHBIE CTPYKTYPHBIE KOMIIOHEHTHI 3yKAPMOTHYECKHUX KJIETOK.

3agaya 6: Ilpu narosmormueckux Iporeccax OOBIMHO B KJCTKaX 3HAUYUTENBHO YBEIMYMBAETCS
KOJINYECTBO JM30cOoM. Ha OCHOBaHMH 3TOr0 BO3HUKIO IPEACTaBICHHE, YTO JIU30COMbI MOTYT WUIPAaTh
AaKTUBHYIO pOJIb Tpu TuOenu kietok. OJHAKO W3BECTHO, YTO NPH pa3pbiBe MeMOpaHbl JIM30COM,
BBIXOJSIIIME THUAPOJIA3bl TEPSIOT CBOK AKTUBHOCTh, TaK KaK B LUTOIUIA3ME CJA0OIIEesIouHasl cpera.
OO0BbscHHTE, KaKyI0 POJIb UTPAIOT JIM30COMBI B JAHHOM CIIy4ae, UCXO0Is U3 (PyHKIIMOHAIBHOM POJIM 3TOTO
OpraHou/a B KJIIETKE.

OtBer: OgHoM W3 (YHKUME NH30COM SIBJISIETCSl aBTONIM3 WM ayTodarusi. B Hacrosimee Bpems
CKJIOHHBI CUUTATh, YTO Ipolecc ayTodaromurosa cBs3aH ¢ OTOOPOM M YHHUUTOXCHHEM H3MEHEHHBIX,
«CIIOMAaHHBIX» KJIETOYHBIX KOMIIOHEHTOB. B 1aHHOM ciiydae JM30COMBI  BBINOJNHAIOT  POJb
BHYTPUKJIETOUHBIX YUCTUIIBIIMKOB, KOHTPOJIUPYIOUINX Ne(EeKTHbIE CTPYKTYphl. B KOHKpETHOM ciyuae
HAaKOIUICHUE JIN30COM M CBS3aHO C BBIMOJIHEHHEM (epMEHTaMHU 3TOW (DYHKIMH - aBTOJIM3 MOTHOLIMX
KJIETOK.

3agaua 7: OOBIYHO, €CJIN KJIETOYHAS MATOJOTHS CBsI3aHA C OTCYTCTBHEM B KIIETKAaX IEYCHH M MOYEK
MIEPOKCHCOM, TO OPTaHHM3M C TaKUM 3a00JeBaHEM Hexu3HecrocoOeH. Jlalite oObsicHeHne 3TOMY (DaKTy,
ucxos 13 (PyHKIMOHATIBHOM PONIK 3TOTO OPraHOUIA B KIIETKE.

OtBer: MUKpOTEIbIIa UK TIEPOKCUCOMBI UTPAIOT BXKHYIO POJIb B METa0OIN3ME MEPEKUCH BOAOPO/A,
KOTOpasi SIBIISIETCSI CHJIBHEHUIIMM BHYTPUKJIETOYHBIM SOM M pa3pyllaeT KIeTOYHble MeMOpaHbl. B
MEepoKCcHCOMax MeueHu (epMeHT KaTaja3a cocTaBisieT 10 40% Bcex O€JKOB M BBINOJHSET 3aLIUTHYIO
¢ynkuuio. BeposiTHO, OTCyTCTBHE HaHHBIX (PEPMEHTOB, MPUBOAUT K HEOOPATUMBIM HM3MEHEHUSM Ha
ypoBHE (PYHKIIMOHUPOBAHUS KIIETOK, TKAHEH U OPTaHOB.

3agauya 8: BockoBuiHbIe JTUMOGYCHMHO3B HEWPOHOB MOTYT MPOSBISATHCS B Pa3HOM BO3pacTe
(meTckoM, IOHOIIECKOM U 3pENOM), OTHOCSTCS K HCTHHHBIM OOJIE3HSM HAaKOIUICHHS, CBSI3aHHBIM C
HapylmeHneM (YHKOUH OpraHoWIOB MEeMOpPaHHOTO CTPOCHHUsS, COMACPKAIIMX OOJBIIOE KOJIHMYECTBO
rugponuTHYeckux pepmenToB. CHMIITOMATHKA BKIIIOYAET MPU3HAKU MOPAKEHUS IEHTPAILHONW HEPBHOMN
CHCTEMBI ¢ aTpoduell roJOBHOIO MO3ra, NPUCOSAMHSIIOTCA CYyAOpPOKHBbIE Npunagku. Jnaraos cTaBUTCS
NPY 3JIEKTPOHHOW MHKPOCKOIHH - B 3TUX OPTaHOMIAX KIIETOK OYEHb MHOTUX TKaHEW OOHAPYKHBAIOTCS
naToJIoTH4ecKue BKItoYeHus. OOBsCHHUTE, B KAKOM OpraHOU/IE B KJIETKaX HapylieHa QyHKIUs?

OtBer: Y mromedl ¢ JaHHOM marojsorued HapymieHa (YHKOMS JM30COM, BO3MOXKHO, KaKHE-TO
(GepMeHTBl OTCYTCTBYIOT MJIM HE BKJIIOYAIOTCS, IIO3TOMY B JIM30COMax OOHapy>KHUBAIOTCS
HeJopaculeTNIeHHbIE CTPYKTYPBI.

3agaua 9: BrisiBieHo HacieaCTBEHHOE 3a00JieBaHUE, CBSI3aHHOE C Je(eKTaMu B (YHKIMOHUPOBAHUS
OpraHouzia KJIETKH NPHUBOASALIEE K HAPYIICHUSIM SHEPreTHUYeCKUX (YHKUMH B KJIETKAaX - HapyLICHHIO
TKaHEBOI'O JIBIXaHWS, CHHTe3a cnenupuueckux OenkoB. JlaHHOe 3a0oieBaHue TepenaeTcs TOJIBKO IO
MaTEPUHCKOW JINHUM K JETsAM 00eux MmojoB. OOBACHUTE, B KAKOM OpPTaHOWE MMPOU3O0ILIA W3MEHECHHSI.
OtBer oOocHY#TE.

OTtBetr: mpousonien Aedext wmutoxoHApuanbHort JIHK, wmer HenpaBuiabHOE CUYUTHIBAHHUE
WHQOpMAIUK, HApyIIaeTcsl CHUHTE3 crelu(HuUeckux OENKOB, TPOSBISIOTCS Je(PEKTh B PazIMIHBIX
3BeHbsAX LuKiIa KpeOca, B IbIXaTelnbHOM LENH, YTO NPUBENIO K Pa3BUTUIO PEAKOI0 MHUTOXOHAPHAILHOTO
3a00JeBaHusl.

Tema 4. /KusHennsblii nukJ1 kiaetku. [leproausanus kiaeTounoro nukia. THnbI 1ejieHAs KIETOK

3agaya 9: Kakue ramersl 1 B KaKOM COOTHOLICHHH 0Opa3yroTcs M3 crepMmarouuTa | mopsaka c
HabopoMm 2A+XY npu HEPacX0KIEHUH MOJIOBBIX XPOMOCOM B JIBYX J€JIEHUSX MeHo3a.

OtBet: Ilpm HepacXxoXIAEHWH TIOJOBBIX XPOMOCOM B II€PBOM MEWOTHYECKOM [EJIEHUH U3
crnepMmaronura 1-ro mopsgka ¢ Habopom xpomocoM 2A+XY o0pa3zoBajioch /Ba CIIEpMaToLUTa 2-TO
nopsaka ¢ Habopom A+XY — 24 xpomocomsl 1 A+O — 22 xpomocomsl. [1o ycnoBuro 3agadn mpoU30IIII0
HEPACXOXJACHWE XpOMAaTHi TOJIOBBIX XPOMOCOM UM BO BTOPOM [€I€HHH MeHo3a, ITOITOMY W3
crepmaronura 2-ro nopsizaka ¢ Habopom A+XY oOpasyercs nBe ciepmatuabl ¢ Habopom A+2XY — 26
xpomocoM, u A+O — 22 xpomocomsl. 13 criepmarornura 2-ro nopsijaka ¢ Habopom A+O dhopmupyercs nBe
OJIMHAKOBBIC CIIepMaTHIIbl ¢ HabopoM A + O — 22 xpomocoMbl. B uTore o0Opa3yercs aABa THIIA TaMET:
A+2XY c BeposaTHOCTBIO 25% 1 ¢ HabopoM A + O ¢ BeposTHOCTBIO 75%. 3HAYUT, U3 criepMaronura 1-ro
nopsiika ¢ HabopoMm xpomocoM 2A + XV mpu HEpacXOKICHUHU MOJOBBIX XpPOMOCOM B aHadazax ABYX



JieneHnii Mefoza obpasyetcs 2 Buga rametr A + 2XVY (26 xpoMocoM) ¢ BeposiTHOCTBIO 25% u A + O (22
XPOMOCOMBI) C BEPOATHOCTBIO 75%.

A - ramtonaHeiii Habop (22) ayTocom

XV — nonossie XpoMOCOMBI

22 xp. 22 xp. 22 xp. 26 xp.

3agaya 10: B muTO3 BCTynmmia ABysJEpHas KJIeTKa C JUIUIOWAHBIMH siapamu (2n=46). Kakoe
KOJIMYECTBO HACJIEJICTBEHHOTO MaTepraiia OyJeT IMeTh KileTka B MeTadase mpu (popMHPOBAHUN EIHMHOTO
BEpETeHa JIeTICHHs, a TAKKEe JJOUepHHE SIpa M0 OKOHIYAHHH MUTO3a?

OtBer: B kaxgoM u3 ABYX sjep, BCTYMUBIIUX B MHTO3, XPOMOCOMBI TUILIOMJHOTO Habopa yke
CONIepKaT YABOCHHOE KOJMYECTBO TE€HETHYECKOTo marepmana. O0beM TeHeTudeckod wmHpopmanmu B
KoM sape - 2ndc. B meradasze mpu QoOpMHpOBaHMH €IMHOTO BEpPETEHA METeHHs] 3TH HaOOpPHI
00BeMHATCS, U 00BEM IEHETHYSCKON MH()OPMAILIMU COCTABHUT, CJIEAOBATEIBHO - 4n8C (TETparuIoNIHbINA
HabOp caMOyJBOCHHBIX WM PEILIMIMPOBAHHBIX XpoMocoM). B anadasze MuTO3a 3TOH KIETKH K TOJIOCAaM
JIOYEPHUX KIETOK pa3oumayTcss xpomaTunabl. [lo okoHWaHWM MHTO3a sApa MOYEPHUX KIETOK OYIyT
coJiepkaTh 00beM reHeTHuecKor nHpopManuu = 4néc.

3agaya 11: VYV yenoBeka Kaperyia3ocTh JOMHUHUPYET Haj TroiyOoria3ocThio. OT Opaka Kaperia3oro
MYKYHHBI W Kaperia3oi >KEeHIIWHBI POAMICS peOeHOK ¢ ToxyObIMHU ThnazamMu. OmnpenenuTh TeHOTHITHI
poauTenel o TeHy 1BeTa rias.

OtBeT: O603HAYNM aJUIEIH TeHa, OTPEACIIAIONIETO OKPACKY TJIa3:

A — xapernasocTb

a — TOIy0Or1a30CTh

Tak Kak 0 yCJIOBHIO 33jaud 00a POJUTENIM Kaperiasbl, B UX T'C€HOTHIIAX JOJDKHOOBITH XOTs OBbI 1O
omHOMY amieno A. BmecTo 2-ro anmiens 3To# ajiebHOM maphl ToKa CTaBUM 3HAK BOIIPOCaA:

P: (PA? e d’A?

F1: aa
VY naHHOM cynpyXecKOod mapbl pOAHJICS roiyOorias3blii peOEHOK, ClieloBaTeNbHO, €ro FeHOTHI aa.
OnuH awienh W3 JaHHOM aulejbHOW maphl PEeOCHOK IMMOJydwus OT MaTepu, BTOPOM — OT OTIA.

CJ'IC,I[OBaTeJ'IBHO, B I'CHOTHIIAX MAaTCpPU U OTLA AOJDKHBI OBITh PCUOCCCUBHBIC AJUICIIN a. Brmmewm aniens a
BMECTO 3HaKa BOIIPOCA B ICHOTHUIIAX poz[HTeneﬁ:

P: (P Aa X dAa

F1: aa

3HAUUT FEHOTHUIIBI POAUTENEH OTMHAKOBBI — Aa.

3agaya 12: YV yenoBeka KaTapakTa W MOJUAAKTHINS OINPENEISIOTCS ayTOCOMHBIMHU JOMUHAHTHBIMH
TECHO CIICIJICHHBIMH aJlJICJIIMU pa3HbIX I'eHOB. JKeHInrHaA, HOpMalibHAs 10 000MM MpPHU3HAKaM, BBIIILIA
3aMyX 3a MYXYHHY C JIByMS aHOMaiHsMHU. M3BeCTHO, 4TO KaTapakTy OH yHACJIeIOBaJl OT MaTrepH, a
MOJIMJIAKTIUTNIO — OT OTIa. KakoB IpOrHO3 MOTOMCTBA B 3TOU ceMbe?

OtBet: O003HAYMM aJJICIH T€HOB:

A — xarapakTa

a — HOPMAJILHOE 3pEHUC

B — nonmunmaktuinms

b — HopManbHOE KONMUYECTBO MABIICE



YCTaHOBHM TE€HOTHNBI POAMTENEH: IOCKOIBKY JKEHIIMHA 10 (EHOTHUIY HOpMalbHa IO JBYM
MpHU3HAKaM, €e TeHOTHI: aabb. Myx4nHa umMeeT 00e aHOMaJHNH, 3HAYUT B €r0 TEHOTHUIIE JOJDKHBI OBITh
JIOMHHaHTHBIC ayuiend A u B. MyxuuHa yHacliefoBain OJHy aHOMAJIHMIO OT MaTepH, 3HAYUT OT OTILA IO
3TOMY TPU3HAKY OH YHACJICJOBaJl HOPMAJBHBIA ajuieib, T.e. MYXYHHA T€TEPO3UTOTEH IO IMEPBOMY
npm3Haky (reHorun Aa). Bropyro aHomanuio (MOMMIAKTHIIAIO) OH TIONYYHJI OT OTIA, a OT MaTepH IO
3TOMY MPHU3HAKY OH TOJYYHI ajIellb HOPMEI, T.€. OH Te€TepO3UTOTeH U 0 BTOpoMy TeHy: Bb. Takum
oOpa3om, ero reHorun: AaBb. Tlockoibky TeHBI ABYX NPHU3HAKOB CIEIUICHBI, CICAYET JaTh CXEMY
pacIoNoXKeHUs ajiesiel B TOMOJIOTUYHOM

XpPOMOCOME Y MY KUHHBI:

A b

a B

B XpOMOCOME, KOTOPYIO OH IOJYYHJI OT MaTepH, PACIOIOXKEHBI ajUIeNd KaTapakThl — A W ajuienb
HOPMAJIBHOTO KOJIMYECTBA MAJbIIEB — B. B OTIOBCKOM XpOMOCOME HAaXOIATCS alieib HOPMAaIbHOTO
3peHus — a W ajuledb noiupaktwink — B. Tak kak T'eHbl ABYX NPU3HAKOB a0COJIOTHO CICIUICHEI, Y
JIUTETEPO3UTOTHOTO MYKUMHBI ¢ TeHoTHoM AaBb oOpasyercs nBa tuma ramer: Ab u aB. 3amumem
CXEeMY CKPEUIBAaHWSI, BBIUIIIEM TaMeThl POIUTENEH 1 Bce BO3MOKHBIE TeHOTHIHI B F1:

P aabb X O/AHBIJ
G:

F1: Aabb aaBb

Okazanoch, 4to B F1B03MOXHBI qBa reHoTHIIA: Aabb — COOTBETCTBYET MO (EHOTHIYy KaTapakTe U
HOPMaJIbHOMY KOJIMUECTBY MajbLEB, U aaBb — cOOTBETCTBYEeT HOPMAIBbHOMY 3PEHHIO U HOIMIAKTHIIHH.
BeposTHOCTB KaXI0ro u3 3TUX reHoTunoB 2 unu 50%.

3HAYUT, B JAHHOIN CEMbe BO3MOXKHO POXKIEHHE JeTell TOJIBKO ¢ oHOM aHomanueil: 50% BeposiITHOCTb
POXKIIEHUS NEeTeH ¢ KaTapakTOW M HOPMAJIbHBIM KOJUYeCTBOM HaybiieB U 50% — ¢ HOpMaIbHBIM 3pEHUEM
U MOJUIAKTHIINEH.

3agaua 13: [lo naHHBIM aHaMHeE3a MaTh 370POBA M MPOUCXOAUT M3 OJIATOMOIyYHOH MO OJHOW W3
¢dopM uxtro3a cembH (X CIEIJICHHBIN PEIECCUBBIN THIT HACJICIOBaHMS), a OTeI] — OOoJieH 3Toi (hopmoit
uxtuo3a. Jlodb 3THX poauTeneld BBIXOAMT 3aMyX 3a 3740poBoro oHoury. OrmpenenuTre CTENeHb
TeHETUYECKOI0 PHCKa POXKICHUST OOIBHOro NaHHOW (popMoii nxTHo3a peOeHKa B 3TOW MOJIOJION CeMbe.
Kakne METOAbI HpeHaTaJ'IBHOﬁ JAUAarHoCTUKU MOTYT 6LITL HCIIOJIB30BaHbI 1JIA O6Hapy)KeHI/I$I JaHHOI'O
3abosieBanus y wioaa? Kakue peKoMeHAAINU JOJDKEH JIaTh Bpau-reHETHK

OrtBet: Ha ocHOBaHMM TaHHBIX aHaMHE3a CTPOUM POJIOCIOBHYIO.
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Fi.. X* X% X%y
P: Q xA —3X
F». x**x XXXy

Kenmmna, xotopas coOupaeTcs UMETh pe6eHKa, reTepo3uroTHa Mo reHy uxTHo3a. BeposTHOCTH
poxeHus 0OJIBLHOTO pebeHKa B Opake co 3J0POBBIM MYKYWHOU cocTaBisieT 25% oT Beex aereit, 50% —
ecnu poautcs Manbuuk, 0% —ecnu neBouka. [yt yTOYHEHHST BO3MOXHOCTU POXICHHS OOJIBHOTO
pebeHka mokaszaHbl xopuoHOHWonicus (8—12 Henens OepeMeHHOCTH) M amHHoueHTe3 (15—17 Henens
OepemeHHOCTH). MeToAbl MO3BOJIAIOT OINPENCTUTh Haluue X-TI0JIOBOTO XpOMaTHHA B KJIETKax IUIona
JUIs yCTAaHOBJICHUS I10J1a.

Ecnu Oynet ycTaHOBJIEHO, UTO 1oJI Oyaylero pedeHka MyKckoi (remeruueckuit puck 50%), To Bpau-
TeHETUK JIOJDKEH OOBACHUTH TSDKECTh MEAMIUHCKHX IIOCIEACTBUIA 3a00J€BaHUS M PEKOMEHJIOBATH
MPOBECTH UCKYCCTBEHHOE MpephIiBaHue OepeMeHHOCTH. [Ipy BBISIBICHHH KEHCKOTO I0JIa y TUIOJIA PUCK
poxzneHus 6onpHOTO pedenka paseH 0%.

3agaua 14: AnpOMHHM3M HacieqyeTcs Kak pElecCHBHBIA ayTOCOMHBIN Mpu3HakK. 3aboiieBaHHe
BcTpeuaeTcs ¢ yactoroil 1:20000. Berancnure 9ucio reTepo3uroT B MOMYJIISIIH.

OtBeT: A — ajurenp, OTBEYAIOIIUH 38 HOPMAJIbHOE COJEpKaHNE MEIaHNHA B TKAHSX.

a — aJuIeNb, OTBEYAIOIINH 3a aTbOMHU3M

YacroTa amens a = q; yactoTa ayuienss A = p. Beruncnum gactoty amens a (q). Ilo ycnosuio q2=
1/20000 (cornacuo 3axkoHy Xapau-BaitnOepra). Otcroma 20000 / 1 g= 1/141.

Yacrora autenss A=p =1 -q=141/141 - 1/141 = 140/141.YacroTta reTepo3uroT B MOMYJISAIMN paBHA
2pq.2x140/141x1/141=1/70.

Crnie1oBaTeNIbHO, YMCIIO reTepo3urot B nomyiisinuu u3 20000 senosek coctaput: 1/70x20000=280 uer.

2.4. [lpoBeneHne KPyrjiaoro croJa no reme «Poiab 0HOTOTrMYeCKHX U IPYTHX €CTECTBEHHO-HAYYHBIX
3aKOHOB M MOHATHI B PodeccHOHATBHOI TesITeJIbHOCTH TPOBU30PaY

OIIK-1 Cnoco0eH ucnoJib30BaTh OCHOBHBIE OHOJIOTHYecKHe, PU3UKO-XUMHUYECKHE,
XUMHYeCKHe, MATeMaTHYeCKHe METOIbI 1JIsl Pa3padoTKH, HCCIET0BAHUI 1
IKCIEPTHU3BI JIEKAPCTBEHHBIX CPEACTB, U3rOTOBJIEHHUS JEKAPCTBEHHBIX
NnpenapaTon

3Hath OcHOBHBIE OMOJIOTUYECKHE METOIBI aHAITN3a ISl pa3pabOTKH, UCCISIOBAHUHA U
9KCIEPTU3BI, U3TOTOBJICHHUS JIEKAPCTBEHHBIX CPEJICTB, JIEKAPCTBEHHOTO
PaCTUTCIBHOT'O ChIPbI U OMOJIOTHYECKHUX OGBCKTOB

YmMmeTs Hcmonp30BaTh OCHOBHBIE OMOTOTHYECKIE METOIBI IS Pa3pabOTKH, UCCIETOBAaHIH U
AKCIEPTU3HI JIEKAPCTBEHHBIX CPEJICTB, N3TOTOBJICHUS JICKAPCTBEHHBIX MTPETIapaToB B
paMKax u3y4aeMOH JUCITUTUINHBI

Bnanets Mertomonorueii  MCMONB30BaHUS  OMOJOTHYECKHX METOIOB Ui pa3paboTkw,
WCCIIEIOBAaHUHA M OKCIEPTHU3Bl JIEKAPCTBEHHBIX CPEACTB H  JEKAPCTBEHHOTO
PACTUTEIBHOTO CHIPhS
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3. [Ipome:kyTOUHAsI aTTeCTAMSA

3.1. @opma NpoMeKYTOUHOH ATTECTALUU — 3a4eT

Bonpocer 3auera (OITK-1):

1. Crpyktypa ¥ (YHKOHM KOMIIOHEHTOB KIJIETKH: IUTOIUIA3MATHYECKHE MeMOpaHbl M KIETOYHBIC
o6omouku. I{uTomia3sma. DHIomIa3MaTHIecKas ceTh. PHOOCOMEL.

2. Onpenenenue MOHATUI OHTOTEHE3 U (PUIIOTEHE3, UX CBSI3U. DTalbl SMOPHUOHAILHOTO PAa3BUTHS: 3UTOTA,
nIpobiieHne, o6pa3zoBaHue OIACTYIBI, TaCTPYIISIUS.

3. B3zaumojieiicTBrE T'€HOB: HEMOJIHOE TOMHUHUPOBAHHE.

4. ITnacTuyeckuii 0OMEH, ero TUIIbL, ()OTO- U XEMOCHHTE3.

5. Dxocucrema, ouoreoreHo3. CTpykTypa OHMOTreoIeHo3a.

6. BiusiHue ankorosis Ha 4elIoBeKa Ha Pa3HbIX CTAIUAX UHIUBUIYATHHOTO PAa3BUTHS.

7. Meiio3. Ero nuronornyeckasi XxapakTepucTUKa. 3HAYCHUE MEi03a.

8. Perenepanuss W TpaHCIUIaHTamuMs OpraHOB u  TKaHed. Bxunam Poccwiickux — yueHBIX B
TPaHCIIIAHTOJIOTHIO.

9. lu- u monmuruOpuaHOE CKpeIlMBaHUEe. 3aKOH HE3aBHCUMOTO KOMOWHHPOBaHWS HEaJUICIHHBIX TCHOB.
AHanusupyrolee CKpeluBaHue.

10. DBomronmonHkIe B3rsAAbI 10 [JapBuHa. OCHOBHBIE TIOJOXEHMS TeOpuH Jlamapka u e€ 3HaueHHe.

11. Biusiane KypeHUs Ha 9eJIOBeKa Ha Pa3HBIX CTAAMSIX MHIUBUAYATHHOTO Pa3BUTHIL

12. X-cuensieHHOEe peleCCUBHOE HAcleOBaHHe. Y-CIEMJICHHOe HacienoBanue. lluToruazmaTmueckast
HACIIEICTBEHHOCTH (HACIIEIOBAHUE «pe3yc-(haKkTopay).

13. Ilpenmer Owonoruu. 3HadYeHWE OHMOJOTHH [Tl COXPaHEHUS YHCTOTHI OHOC(EpHl., HapOTHOTO
XO03SMCTBA, MEIUIIUHEI.

14. Obmast xapakTeprcTHKa OOMEHa BEIIECTB M DHEPTUH. JHEPreTHIECKnil 00MeH, ero 3Tarbl. ASpoOHbIe
Y aHadpPOOHBIE TIPOIIECCHI.

15. HampaBrieHne # 3aKOHOMEPHOCTH 3BOJIOIMOHHOTO Tiporecca. Ydenue H.A. CesepmoBa o
OHMOJIOTMYECKOM Tporpecce U perpecce (apomMopdo3, WANOa anTays, AereHePaIs).

16.Ten, kak (¢yHKIMOHAIbHAS OHOJOTMYECKas EIMHUIA HACJICJCTBEHHOCTH. AJUICIBbHBIE U
HeaJlJIeNlbHbIe, JIOMHHAHTHBIE W PEIECCHBHBIE TeHBl. ['0oMO- u rerepo3urotel. ['eHorwm, QeHoTHII,
TreHO(OH/I.

17. OcoOeHHOCTH 4YeNIOBeKa Kak OObEKTa TEeHETHYCCKMX HCCIeAOBaHUN. MeTonpl M3Yy4eHUs
HACJICJICTBEHHOCTH 4YeJIOBeKa (T€HeaIOTMYeCKHi, OMM3HEIOBbI, OMOXUMUYECKHHA, TUTOTEHETHIECKUH,
MOITYJIAIINOHHO-CTATUIECKHA ).

18. IIpumep npUpOAHON SKOJIOTHYECKON cucTeMbl. UTo Takoe camoperyisiinuu ouoreoneno3a? Kak ona
OCYIIECTBISETCS?

19. Crpoenune cnepmaToszona. CriepMaToreHes.

20. benku, WX aMHUHOKUCIOTHBIA COCTaB. YPOBHM OpraHHM3allil OEIKOBOW MOJeKylnbl. JleHaTyparus
0enkoB. DyHKIUU OEJIKOB.

21. Ilpsimoe mocTaMOproHaANTEHOE pa3BuTHE. DaKTOPHI, BIUSIONINE HA POCT U Pa3BUTHE.

22. MyTtanuonHast usMeHunBoCTh. Kitaccugukanus myraruii. [lomu - u reteporuioaus.

23. )KW3HEHHBIH LUK KIETKH, €r0 IEPHUOJIbI U UX CYITHOCTh. AMHUTO3.

24. Ctpoenne u ¢yHKUus siapa. XpoMocoMmbl, ux Qopma, cTpoeHue, uucio. [loHATHE O KapuoTHIe.
KapuoTumn uenosexa.

25. Yuenune Y.J/lapBuHa 00 M3MEHUYMBOCTH, OOphOe 3a cyimecTBOoBaHHE U €€ (HOpMax, OTHOCHUTEIIbHOM
1eJ1eco00Pa3HOCTH MPUCIIOCOOTICHUH.

26. HacrenoBanue 4enoBeKOM IpyHIl KPOBU U pe3yc-(hakropa.

27. Penymukanus u 3aadenue JJHK, PHK- Bunpl, 3Hauenue, cunres va JIHK-matpuie.

28. buocdepa u yenorek. Posb uenoseka B ouochepe. [leproa HooreHesa.

29. MonorubpuaHoe ckpemuBanue. IlpaBuno eannoodpazus rudpuaos. 3akoH pacieruieHus. [IpaBuio
YHCTOTHI TAMET.

30. ITonsiTne o pacax, TEOpHUs UX BOSHUKHOBEHUS M Pa3BHTHSI.

31. CymHocts noHsTHS Onochepbl, KaK OTKPBITON cUCTEMBIL. | 'paHuiipl Ouocgeps.

32. CueruieHHOE Hacieq0BaHNe NpU3HaKoB (OnbITel Moprana). ['pynmsl cuemnieHus.

33. JlokazarenbCTBa eCTECTBEHHOTO MPOUCXOXKIeHHS YeToBeKa. OCHOBHBIE 3Tallbl aHTPOIIOTEHE3A.

34. Crpoenue siiniekieTok. OBOreHes.

35. EctectBennblii otO0p 10 JlapBUHY M COBpEMEHHOE yyeHHE 00 ecTecTBeHHOM oTOope. TBopueckas
POIB €CTECTBEHHOTO 0TOOpA.
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36. 310pOBhE YEIOBEKA U OKPYIKAIOIIast Cpeia.

37. ®akTOpBl  HBONIOLMM: HACIEICTBEHHAs W3MEHYMBOCTb, W30OJALMS, IOMYJSIIAOHHBIE BOJHB,
€CTECTBEHHBIN 0TOOP.

38. Poct u pasButHe sMOpuoHa OuworeHeTnueckuil 3akoH | ekkens-Mromiepa. AHOManHs pa3BUTHAL
YpoacTea u UX NPUUYUHBIL. BiIU3HEIbI.

39. XuMHUeCKU COCTaB KMBBIX KJICTOK. MHKpO3JIEMEHThl M HX 3HaucHHe. Boma u €€ posib B KIIETKE.
Heoprannueckue Bemecrsa.

40. OcHoBHbI€ 3Tanbl pa3Butus kiaetounoi Teopun (M.Ilnetinen, T.IlIeann, P.Bupxos). CoBpemeHHOE
COCTOSIHUE KJIETOUHOW TEOPHH.

41. OcHOBHI ceneKuuH. Ponb celekiun B COXpaHEHWH BHAOBOIO MHOT000pa3Hs OPraHMYECKOro MHUpA.
Cenekuusi pacTeHHUH, )KUBOTHBIX, XapaKTEPUCTUKA UX OCHOBHBIX MeTOI0B. CeNeKIus MUKPOOPTaHI3MOB,
3Ha4YECHUE U1 MUKPOOHOJIOINYECKOM IPOMBIIITIEHHOCTH.

42. I3ameH4nBOCTh, €€ popMbl. MomudukanronHas n3MeHYMBOCTh. KoMOMHAaTHBHAS M3MEHYUBOCTh. WX
3HAYECHUE B OHTOTCHE3E U IBOJIIOLHH.

43. Knacc  «cmopoBukm».  Tokcoruazma, MalspHBIA — ToiazmMoguii.  MopdodyHKIHoHaTEHAS
XapaKTepUCTUKA, ITyTH 3apaKEHUs], 1a00paTOpHAas AUArHOCTUKA, TPOQHUIAKTHKA.

44, YXupbl. XuMHYECKHI COCTaB U 3HAYCHUE KUPOB.

45. Crpyktypa W (PyHKIMM KOMITIOHEHTOB KJIETKH: ITUTOIUIa3MAaTHYECKHe MeMOpaHbl W KIETOYHBIC
obomouku. llurormasma. Mwuroxonnpun. Kowmmnekc ['ompmku u nmm3ocombl. KieTowHslil 1eHTp.
Opranous! qBrKeHUs. KiIeTouHbie BKIIOYCHIS.

46. MHuorooOpa3ue opraHu4eckoro Mupa. [[pUHIIMTIBI CHCTEMATHKH.

47. I'mobanbHBIE SKOJIOTHYECKUE TTPOOIEMBI.

48. Hykneunosslie kuciotel. PHK, €€ coctaB, MonekysIsIpHOE CTPOSHHUE, JTIOKATU3AIUs B KIICTKE.

49. ®opMBbl B3aUMOOTHOUIICHUH MEXIy OpTraHM3MaMu: CHMOHMO3, KOMMEHCAIM3M, XHUIIHUYECTBO H
Napa3suTH3M.

50. Henpsimoe mocTaMOproHaIBFHOE Pa3BUTHE, €T0 BHIIBI, 0COOCHHOCTH.

51. XuMuueckuii coctaB KIETKH: YIIIEBO/BL, )KUPbI, BATAMUHBI. VX 3Ha4YeHUeE.

52. llenu nmuTaHusi B OMOreoneHo3ax. 3aK0H 3KOJIOrHUSCKOM MTUPAMU/IBL.

53. Cunre3 6enka B kierke. Pons JJHK B mporpamMmupoBanun cunTe3a Oenka B KJETKe | eHeTHUeCKHuit
koj. OyHKIMK UHPOPMAIIMOHHOMN, TPaHCIIOPTHOM U1 pudocomoii PHK.

54. CymHocTh ¥ YPOBHU OpPTraHU3alny KU3HH. MHOroo0pasue CyIecTBYIUX GOpM KUBOTO.

55. CioHTaHHBIE W WMHAYLUUPOBAaHHbIE MyTanuuud. MyrtareHHble (GakTopbl ((pU3HUecKHe, XUMHUYECKHUE,
Ouosiornueckue). 3arpsisHEHUE OKPY>KarolIel cpesibl MyTareHaMy M UX MOCJIEICTBHUSI.

56. MuTo3, ero ¢azsl. buojornieckoe 3HaUeHHE MUTO3A.

57. Hyxneunossie kucnotsl. JJHK, e€ cocTaB, MoneKyIsipHOE CTPOECHHUE, JIOKATU3ALHA B KIETKE.

58. Bux: ero xpurepuu u crpykrypa. llomymsnusi — snemeHTapHas eauHULAa 3BOMonnMd. OCHOBHBIE
CBOMCTBA MOIYJISLIY.

59. Drarmel pa3putHs reHeTHKH. [.MeHenb 1 3HaUueHHe ero THOPUI0IOTHIECKOTO METO/IA.

60. CrapocTb, Kak 3Tan oHToreHesa. CoBpeMeHHOe NpeAcTaBiieHHe O cTapeHHH. CMepTh KIIMHUYECKast 1
Ouosoruueckas. Peannmarus.

61. Becromno u monoBoe pa3MHOKeHHE. X CylITHOCTh U OMOJIOrHYecKoe 3HaYCHHE.

62. [Ipenmer reHeTHKH, €€ 3a/1a41 1 METOABI.

63. [Ipoucxoxnenue >ku3HU. Kpurtnka MeTaQu3MUecKMX W HWACAUIMCTHYECKUX INPEACTABICHUHA O
BO3HUKHOBeHHH >ku3HH. Teopus A.M. Onapuna.

64. buonornueckue 0CHOBBI 1oJIa ¥ 10JI0BOM AuMopdusM. I'epmadpoautusm. [laprenorenes.

65. YrneBozp!l — crpoeHne U QyHKUIMH. 3HAYEHUE YTIIEBOIOB.

66. XpoMocOMHast TEOPHS HACIICICTBEHHOCTH, IIABHBIC ITOJIOKEHUSI.

67. PazBuTHe ®u3HH Ha 3emIie.

68. Crpoenue kieTku. CXOICTBO U P3N PACTUTENBHBIX U JKUBOTHBIX KJIETOK.

69. Onpenenenue MOHITHN OHTOTEHE3 M (DUIIOTEHE3, UX CBSI3H. [ UCTO - 1 OpraHoreHes.

70. [Tpou3Bo/IHBIE 3aPO/IBIIEBIX JIUCTKOB.

71. Kakue 6nonoruueckie MeToIbl HaXoIsT IpuMeHeHre B Meauae. Cdepa ux mpuMeHeHusl.

3.2. Bonpochbl 5230BOro MUHUMYMA IO TUCHUILINHE «Bruosorus»

1. Tlpemmert u 3agaun 6monorun. Kputepun OMOTOTHUECKUX CUCTEM

2. DneMeHTapHBIN U MOJICKYJISIPHBIN COCTaB )KMBOTO BEIIECTBA

3. Bopa: cBsi3b MEXIy XUMHUECKUM CTPOCHUEM U POJIBIO B KHU3HECSTEILHOCTH KIETKH U OpraHu3Ma
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MusnepainbHble COJU U MX OMOJI0rU4ecKas poib

Jlumu et — CBSI3b CTPOCHUS, CBOWCTB M (PYHKIIUH

Pa3znoobpasue cTpoeHus 1 OMOTOTHUECKUX (PYHKIHHA YTIIEBOIOB

Benku, nx congepkanue B KIeTKe, MOJIeKyJsipHas Macca. CTpoeHHe U CBOWCTBA aMHHOKHCIIOT.
HepBI/I‘IHaﬂ BTOpPHYHAsI, TPETUYHAS U YETBEPTUUHAS CTPYKTypa Oenka

8. buonoruueckue GyHKIINN OCITKOB

9. ®epMeHTHI, X XUMUYECKHH COCTaB U CTPYKTypa. bronorndeckas poib pepmMeHTOB

10. HyxienHOBBIE KUCIIOTHI — HeNlepHoanYeckue nonmmepsl. CTpoenue Hykineotuaa. O0pazoBanue
HOJMHYKJICOTUIOB.

11. O6pazoBanue nByxuenoueunoi Moiexynsl JHK. [IpuHumn koMieMeHTapHOCTH

12. Kunacce! kietounsix PHK n ux ¢pynxnun. Pasznuuns JJHK u PHK

13. Xumuueckoe cTpoeHue u Ouosorundeckas posib AT

14. T'eHeTH4YeCKHIi KOJ.

15. Tpanckpumus.

16. Tpaxcmsnus.

17. DnemMeHTHI perysiuu SKCIPECCHH TeHOB

18. BuorexHonorus

19. Twumnsl xneTouHo# opranm3anud. CTpoeHHE YyKapuOTHIECKOH KIETKH. OTIHYUS paCTUTEIHHON U
JKUBOTHOH KJIETOK.

20. Kretounas obonouka. LluTomnasma.

21. Opranouppl ¥ BKIIOUEHUs: 0011as Xxapakrepuctika. OnHoMeMOpaHHbIe OPTaHOUIBL.
JBymeMOpaHHbBIE 1 HEMEMOpPaHHBIE OPTaHOMIBI

22. Knerounoe sapo JKuzHeHHBIH (KIETOYHBIH) AKI

23. Mwurto3. AMHTO3.

24. Meiios.

25. T'ubpumomornyeckuii Meto1. MoHoruOpuaHOE ckpemuBanue. [lepBriii 3akoH MeHens (mpaBuito
eanHooOpasus). Bropoii 3akon Menzenst (paBUiIo pacuieryIeHus])

26. [urubpuaHoe ckperuBanue. TpeTuit 3akon Menenst (paBUIo HE3aBUCUMOTO HACJICIOBAHNUS).
AHanuzupyolee CKpelBaHue.

27. BzaumopeiicTBHE ajiiesIbHBIX T'€HOB. B3auMoielicTBUe HeasIeIbHbIX T€HOB

28. XpomocomHoe onpenenenue noja. ClernieHne ¢ mojaom.

29. MenuKo-TeHETHYECKOE KOHCYIbTUPOBAHHUE

30. IIpoGnems! kaHIIEpOTEHE3A

No ok

4. MeToau4ecKue MaTepHaJibl, ONpeAe/siiolye Npoueaypbl OLeHUBAHUS 3HAHUI, yMeHM,
HABBIKOB U (WJIN) ONBITA JeSITeIbHOCTH, XapaAKTEePU3YOIIMX 3Tanbl GOPMHPOBAHMUS KOMIIETEHIHIA.
OcCHOBHBIMH dTanamMu (GOpMUPOBAHUS YKA3aHHBIX KOMIIETCHIIUH MTPHU U3YYCHUU CTYICHTAMH
JTUCIIMIUIMHBI SBIISIOTCS MTOCIIEI0BATENILHOE H3YUEHUE COJIEPKATEILHO CBA3aHHBIX MEXIy co0oi
pasoenog (mem) yaeOHbBIX 3aHATHH. V3yUueHne Kaxa0ro pas/ena (TeMbl) IpenoiaraeT OBIaeHIe
CTYJEHTaMH HEOOXOAMMBIMH KOMIIETEHIIUAMHU. Pe3ynpTaT aTTecTalliu CTyIEHTOB Ha PA3INYHBIX dTarax
(bopMHpOBaHNsI KOMIIETEHIINH ITOKa3bIBAET YPOBEHb OCBOCHHSI KOMIIETEHIIUN CTY/ICHTAMH.
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4.1.TlepeyeHb KOMMETeHLHMIl € yKa3aHHeM 3TanmoB UX (GOpPMHPOBAHUS B MpoLecce OCBOEHUs 00pa3oBaTelbHOl NMPOrpaMMbl B paMKax y4eOHOI

aucuunanibl. Kpurepuu onennBanus copmu

OBAHHOCTH KOMIIETEeHIMiIl HA Pa3HBIX ITAanax uX (OpMHUPOBaAHHUS

®opmup | UnaukaTopst Copnepikanue Inanupyemble pe3yJbTaThl KpuTtepuu oneHuBaHus pe3yJbTaTOB 00y4eHHUsI (IeCKPUIITOPHI) IO IIKAJIe
yemasi c¢()OpMHPOBAHHO | KOMMETEHUHH/UHAUKAT | 00yUYeHHs 3aYTeHO/He 3aYTEeHO
KoMIeTe | CTH opa (TIOKa3aTeny JOCTHKEHHA «He 324TeHO» «32YTEHO»
HIHUs KOMIeTeHuuii 3aJJaHHOTO YPOBHS OCBOCHUS
KOMITETCHITHIA)
OIIK-1 Crnoco6eH uCnonb30BaTh | 3HATh: OOyuaronuicst JEeMOHCTPHPYET OOyuaronuicst JEeMOHCTPHPYET
OCHOBHBIC OcHOBHBIE OHOJIOTHYECKHE, (bparmMeHTapHbIe 3HaHNUSI OCHOBHBIX c(hOpMUPOBAHHbBIE CHCTEMAaTHIECKUE
O6uonoruyeckue, (U3UKO-XMMUYECKUE, XAMUYECKHE, | OMOIOTHYECKHUX, (PU3UKO-XUMHIECKNX, | 3HAHMSI OCHOBHBIX OMOJIOTHUYECKHX,
(1)I/I3I/IKO-XI/IMI/I‘-ICCKI/IG, MAaTEMATUYCCKUEC METOAbI IJIs1 XUMHYCCKUX, MATCMATHYCCKUX (I)I/ISI/IKO-XI/IMI/I‘ICCKI/IX, XUMHYCCKHUX,
XUMHYCCKHC, pa3p360TKI/I, I/ICCJ'IG)IOBaHI/Iﬁ u MCETOOOB IJIA pa3pa60TKH, MATCMaTUYCCKHUX MCTOJ0B JJIs
MaTreMaTHYecKHe 9KCIIEPTHU3BI JIEKAPCTBEHHBIX UCCJIeJOBAaHUI M DKCIIEPTH3bI pa3paboTKu, uccaeOBaHUN U
METOJIBI TS Pa3pabOTKH, | CPENCTB, M3TOTOBJICHUS JIEKapCTBEHHBIX CPE/ICTB, HKCIIEPTHU3BI JIEKAPCTBEHHBIX CPEJCTB,
HCCHCI{OBaHI/Iﬁ u JICKapCTBCHHBIX IpCHIapaToB. H3roTOBJICHUSA JICKAPCTBCHHBIX M3roTOBJICHUSA JICKAPCTBCHHBIX
9KCIIEPTHU3BI Ymern: MPenaparos. IPEenaparos.
JIEKapCTBEHHBIX CPeACTB, | Mcmonap30BaTh OCHOBHBIC OOyyaronuicst JEeMOHCTPHPYET OOyuaronuicst JEeMOHCTPHPYET
W3TOTOBIICHUS Ouonornieckue, GU3NKO- (bparmMeHTapHBIE YMEHHS HCIIOIb30BaTh | CYOPMHUPOBAHHBIE CHCTEMAaTHIECKUE
JIEKapCTBEHHBIX XMMHUYECKHE, XUMHUUECKHE, OCHOBHBIE OHOJIOTHYECKUE, (PU3HKO- YMEHUSI UCTIONIb30BAaTh OCHOBHBIC
MpenaparoB MaTeMaTH4eCcKHe METObI IS XMUMHUYECKHE, XUMUYECKHE, Oouonoruyeckue, GU3NKO-XUMHUIECKHE,
pa3paboTKu, ucciae OBaHUN U MaTeMaTH4eCcKHe METObI JUIs XMMHUYECKHE, MaTEMaTHIECKHE METOIbI
9KCIIEPTHU3BI JIEKAPCTBEHHBIX pa3paboTKu, UcCiIeOBaHNH 1 JUIsl pa3pabOoTKH, UCCIIEIOBAHUN 1
Cp€aCTB, U3TOTOBJICHUA OKCIICPTU3BI JICKAPCTBEHHBIX CPEACTB, OKCIICPTU3BI JICKAPCTBEHHBIX CPEACTB,
JICKapCTBCHHBIX IMPpEHIapaToB. N3roTOBJICHUSA JICKAPCTBCHHBIX H3roTOBJICHUSA JICKAPCTBCHHBIX
Buanern: Npenaparos. Npenaparos.
CrnocoOHOCTBIO UCTIONIB30BATh OO0y4aronuiicss AEMOHCTPUPYET OO0y4arouuiicss AEMOHCTPUPYET
OCHOBHbIE OHOJIOIHYECKHUE, (bparmeHTapHble ClIOCOOHOCTH c(hOpMHUPOBAHHBIE CUCTEMATHYECKUE
(U3UKO-XMMUYECKHE, XUMUYECKHEe, | MCIOIb30BaTh OCHOBHBIC CHOCOOHOCTH UCTIONb30BaTh OCHOBHBIE
MaTeMaTH4eCKHe METObI JUIs Ouonoruyeckue, GU3NKO-XUMHUUECKHE, | Onosormdyeckue, GU3NKO-XUMHUYECKHE,
pa3paboTKu, ucciIeJOBaHUHN U XMUMHUYECKHE, MATEMaTHYEeCKHE METOIb | XMMHUYECKHE, MAaTEMAaTHIECKHUE METO/IbI
9KCTIEPTHU3BI JIEKAPCTBEHHBIX JUIsl pa3pabOTKH, UCCIIEJOBAHUN U JUIsl pa3pabOTKH, UCCIIEIOBAHUN U
CPE/ICTB, U3TOTOBIICHNUS 9KCTIEPTHU3HI JICKAPCTBEHHBIX CPEJICTB, | HKCIIEPTHU3BI JICKAPCTBEHHBIX CPEJICTB,
JICKapCTBCHHBIX ITPETIapaToB. N3roTOBJICHUA JICKAPCTBCHHBIX M3roTOBJICHUA JICKAPCTBECHHBIX
Mpernaparos. Mpernaparos.
OIlK-1.1 IIpumensieT OCHOBHbIE 3Harh: OO0yyaronuiicst IEMOHCTPUPYET OO0yuaroutuiicst IEMOHCTPUPYET

OHMOJIOTHYECKHE METOIBI
aHanu3a JJs
pa3paboTkw,
HUCCJEIOBAaHUN B

OCHOBHBIE OHOJIOTHYECKUE METOIBI
aHaim3a JIsl pa3paboTKH,
HCCIIEI0BAaHUI U 3KCIIEPTU3BI
JICKaAPCTBCHHBIX CPEACTB U

(parMeHTapHbIe 3HAHUS OCHOBHBIX
OHMOIOrMYEeCKUX METO/IOB aHaANIW3a JIs
pa3paboTKu, UcCle0BaHUN 1
OKCIICPTU3BI JICKAPCTBCHHBIX CPEACTB 1

chopMupOBaHHBIE CHCTEMATHIECKUE
3HAHMS OCHOBHBIX OHMOJIOTHYECKHUX
METOJIOB aHAIN3a I Pa3pabOTKH,
HCCIIEI0BaHUI U SKCIIEPTU3BI
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9KCIIEPTHU3BI
JIEKapCTBEHHBIX CPE/ICTB
U JIEKapCTBEHHOT'O
PacTUTENBHOTO ChIPbhA

JIEKapPCTBEHHOTO PACTUTENBLHOIO
CBIPBSL.

Ymern:

IIpuMeHATh OCHOBHBIE
OMOJIOrMYeCKUe METO/IbI aHAIN3a
JUIs pa3paboTKy, UCCIeOBAaHUN 1
3KCIIEPTU3BI JIEKAPCTBEHHBIX
CPEJICTB U JIEKAPCTBEHHOTO
PACTHUTEIIBHOTO CBIPbS.

Baagern:

CrnocoOHOCTBIO IPUMEHS T
OCHOBHBIE OMOJIOTHIECKHE METO/IBI
aHanM3a Ui pa3padoTKH,
HCCIIEI0BAaHUM U 3KCIIEPTU3BI
JICKapCTBCHHBIX CPEACTB U
JIEKapCTBEHHOI'0 PACTUTEIBHOIO
CBIPbSI.

JIEKAPCTBEHHOTO PACTUTEIHHOTO
CBIPBS.

OOyyaronuicst JeMOHCTPUPYET
(bparMeHTapHble yMEHHS IPUMEHSTh
OCHOBHBIE OMOJIOTHYECKNE METOBI
aHaM3a 11 pa3paboTKH,
UCCIIEJOBAaHUN M KCIIEPTH3bI
JIEKapCTBEHHBIX CPE/ICTB U
JIEKAPCTBEHHOTO PACTUTEIHHOTO
CBIPBS.

OO0y4atoniuiicst IEMOHCTPUPYET
(parMeHTapHBIE CIIOCOOHOCTH
MPUMEHATh OCHOBHBIE OMOJIOTHYECKHE
METO/IbI aHAIN3a JJIs pa3paboTKH,
HCCIIEI0BaHUI U DKCIIEPTU3BI
JIEKapCTBEHHBIX CPEJICTB U
JIEKapCTBEHHOTO PAaCTUTEIBHOTO
CBIPBS.

JICKAPCTBEHHBIX CPEJICTB U
JIEKAPCTBEHHOTO PACTUTEIBHOTO CHIPBSI.
OOyyaronuicst JeMOHCTPUPYET
c(hOpMUPOBAHHBIE CUCTEMAaTHYECKUE
YMEHHS IPUMEHSTH OCHOBHBIC
OHMOJIOrMYEeCKUE METO/IbI aHAIN3A IS
pa3paboTKu, UCCIICOBAHUI U
9KCIIEPTHU3BI JICKAPCTBEHHBIX CPEJCTB U
JIEKAPCTBEHHOTO PACTUTEIBHOTO CHIPHSI.
OO0yJatontuiicss IEMOHCTPUPYET
c(OpMHUPOBAHHBIC CHCTEMATHICCKUE
CHOCOOHOCTH MPUMEHSITh OCHOBHBIC
OHMOIOTMYECKUE METO/IbI AHAIN3A IS
pa3paboTKu, UCCIICOBAHU U
9KCIIEPTHU3BI JIEKAPCTBEHHBIX CPEJCTB U
JIEKAPCTBEHHOTO PACTUTEIBHOTO CHIPBSL.

OIIK-1.2

IIpumeHsieT OCHOBHBIE
(bU3UKO-XUMUYECKHE U
XUMHYECKIE METOIBI
aHanm3a Jyis
pa3paboTkH,
HCCIIEJOBAHUN U
SKCIIEPTU3BI
JICKApCTBCHHBIX CPEJICTB,
JIEKapCTBEHHOTO
PACTUTENHHOTO CHIPhS U
OHMOIOTHYECKHUX
00BEKTOB

3HaTh:

OCHOBHbBIE (PU3UKO-XUMUYECKHE U
XUMHYECKUE METOIBI aHAIU3a IS
pa3paboTKu, UCCIeI0BAaHUN U
9KCIEPTHU3BI JIEKAPCTBEHHBIX
CPEJICTB, JIEKAPCTBEHHOTO
PACTUTENBLHOTO ChIPbS U
OMOJIOTHYECKNX OOBEKTOB.
YMerh:

[IpuMeHSITh OCHOBHBIC (PH3HKO-
XUMHUYECKUE U XUMHUUECKHUE
METO/IbI aHAJIN3a JJIs pa3paboTKH,
HCCIIEIOBAHUN U HKCIIEPTU3BI
JICKAPCTBEHHBIX CPECTB,
JICKAPCTBECHHOTO PAaCTUTEIHLHOTO

CbIpbid U OHOJIOTHYECKUX O0OBEKTOB.

Baanern:

CrnocoOHOCTBIO IPUMEHSTH
OCHOBHbIE (PU3UKO-XUMHYECKUE U
XMMHUUYECKHE METOIbI aHaIM3a JIJIst
pa3paboTKH, UCCIEAOBAHUN U

OOG6yuarouuiicst IEMOHCTPUPYET
(dparMeHTapHbIe 3HAHUS

OCHOBHBIX (PU3UKO-XUMUYECKUX H
XUMHYECKHX METOJ/IOB aHAIHM3a IS
pa3paboTKu, UCCIIeIOBAaHUHN U
IKCIIEPTHU3BI JISKAPCTBEHHBIX CPEJICTB,
JIEKAPCTBEHHOTO PACTUTEIBHOTO CHIPhSI
1 OMOJIOTHYECKHUX OOBEKTOB.
OO0y4arouuiicss AEMOHCTPUPYET
(bparMeHTapHbIC YMEHHUSI IPUMEHSTh
OCHOBHBIC (PU3HKO-XUMHUECKUE U
XMUMUYECKHE METO/IbI aHAITU3A JIJIsI
pa3paboTKH, UCCleT0BaHUN 1
9KCHEPTHU3BI JICKAPCTBEHHBIX CPEJICTB,
JICKAPCTBECHHOTO PACTUTEIBHOTO CHIPhS
1 OHUOJIOTHYECKUX OOBEKTOB.
OO0y4aronuiicss IEMOHCTPUPYET
(parMeHTapHBIE CIIOCOOHOCTH
MPUMEHSATH OCHOBHBIC (PH3HKO-
XUMHAYECKHE U XUMHICCKHE METOIBI
aHanm3a s pa3paOboTKH,

OOyyaronuicst JEeMOHCTPUPYET
c(OpPMHUPOBAHHBIE CUCTEMATHYECKUE
3HAHUSI OCHOBHBIX (DM3UKO-XUMHUYECKUX
Y XUMHYECKHX METOJIOB aHaIN3a s
pa3paboTKH, UCCIICIOBAaHUH 1
9KCIIEPTHU3BI JICKAPCTBEHHBIX CPEJICTB,
JIEKapPCTBEHHOTO PACTUTEIBEHOTO ChIPhS U
OHMOIOTHIECKUX OOBEKTOB.
OO0y4aronuiicss AEMOHCTPUPYET
c(hOpMUPOBAHHBIE CHCTEMATHYECKUE
YMEHUsI IPUMEHSTh OCHOBHBIE (DU3UKO-
XUMHUUYECKHE U XUMHYECKUE METO/bI
aHaM3a st pa3paboTKH, UCCICI0BAHNI
1 9KCIEPTU3bI JIEKAPCTBEHHBIX CPEJICTB,
JIEKaPCTBEHHOTO PACTUTEIIBHOTO CHIPHS U
OMOJIOrHYEeCKNX OOBEKTOB.
OOyyaronuicst JEeMOHCTPUPYET
c(hOpMUPOBAaHHbBIE CHCTEMATHYECKHE
CHOCOOHOCTH NPUMEHSTH OCHOBHBIC
(HU3UKO-XMMHUYECKHE U XUMHUYECKHE
METOIBI aHAIN3A JJIs pa3pabOTKH,
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9KCIEPTHU3BI JIEKAPCTBEHHBIX
CPEJICTB, JIEKAPCTBEHHOT'O
PACTHUTEIILHOTO CBHIPhS U
OUOJIOTHYECKUX OOBEKTOB.

MCCIICJOBAaHUI M SKCIICPTH3bI
JIEKapPCTBEHHBIX CPE/ICTB,
JICKAPCTBCHHOTO PACTUTEIBHOTO CHIPhS
H OHOJIOrMYECKUX OOBEKTOB.

MCCIIeJOBAaHHUI M KCIICPTH3bI
JIEKAPCTBEHHBIX CPEACTB,
JICKAPCTBECHHOTO PACTUTEIHFHOTO CBHIPhS U
OHOJIOTUYECKUX OOBEKTOB.

OIIK-1.3 [IpumeHsieT OCHOBHBIE 3HaTh: OOyyaronuicst JeMOHCTPUPYET OOyyaronuicst JeMOHCTPUPYET
METOJIbI (PU3HKO- OCHOBHBIE METO/IbI (PU3HKO- (bparmMeHTapHbIe 3HaHNSI OCHOBHBIX c(hOpMUPOBAHHBIE CUCTEMAaTHYECKUE
XMMHUYECKOTO aHaJlM3a B | XUMHYECKOT0 aHajn3a B METOJI0B (PM3UKO-XHUMHUYECKOTO 3HAHMSI OCHOBHBIX METO/I0B (hU3UKO-
M3TOTOBJICHUH W3TOTOBJICHHUH JIEKAPCTBEHHBIX aHaJM3a B U3TOTOBJICHUH XMMHYECKOTO aHaJIM3a B M3TOTOBJICHUH
JIEKapCTBEHHBIX MpenaparosB. JICKapCTBEHHBIX IIPENapaToB. JICKaPCTBEHHBIX IIPENapaToB.
IpenapaToB Ymern: OOyuaronicst JEeMOHCTPHPYET OOyuaronuicst JEeMOHCTPHPYET

[TpuMeHATh OCHOBHBIE METOBI (bparmMeHTapHbIe YMEHHUS IPUMEHSTh c(hOpMUPOBAHHBIE CHCTEMAaTHIECKUE
(U3UKO-XMMUYECKOTO aHaN3a B OCHOBHBIE METO/IbI (hH3HUKO- YMEHUSI IPUMEHATh OCHOBHBIE METOJIBI
N3TOTOBJICHHUH JICKAPCTBEHHBIX XMMHYECKOTO aHaJIN3a B M3TOTOBICHUH | (PU3MKO-XUMHUYECKOTO aHAIN3a B
MIPenaparosB. JIEKaPCTBCHHBIX IIPENapaToB. W3TOTOBJICHHUH JIEKAPCTBEHHBIX
Baaners: OO06yuarouuiicst IEMOHCTPUPYET IpenapaTos.
CnocoOHOCTBIO IPUMEHSITh (parmeHTapHble CIOCOOHOCTH OOyyaronuicst JEeMOHCTPUPYET
OCHOBHBIE METOIBI (pU3HKO- MPUMEHSTh OCHOBHBIE METO/IBI c(OpMHUPOBAaHHBIE CUCTEMAaTHYECKUE
XMMHUYECKOT0O aHalli3a B (M3UKO-XMMHUYECKOTO aHaJh3a B CHOCOOHOCTH NPUMEHSTH OCHOBHBIC
W3rOTOBJICHHUH JIEKAPCTBEHHBIX W3TOTOBJICHUH JICKAPCTBEHHBIX METO/IbI (PM3HKO-XMMHUYECKOTO aHAIN3a B
HpenapaTos. Npenaparos. W3rOTOBJICHUH JIEKAPCTBEHHBIX
IIPEnapaToB.

OIIK-1.4 IIpumensier 3HaTh: OOyuaronuicst JeMOHCTPUPYET OOyuaronuicst JEeMOHCTPUPYET
MaTeMaTHYeCKHe MaremaTnyecKue MEeTOIbI (bparmeHTapHble 3HAHUS c(hOopMUPOBAHHbBIE CHCTEMAaTHIECKUE
METOJIbI M OCYLIECTBIISIET | 0OpabOTKH JaHHBIX, MTOJYYEHHBIX B | MaTEMaTHYECKUX METOZOB 0OpaOOTKH | 3HAaHHUS MaTeMaTHUECKHX METOJ/IOB
MaTeMaTHYEeCKYIO XO0/I€ MCCIICIOBAHMM M SKCTIEPTU3Bl | JAHHBIX, TOJTYYEHHBIX B X0/1€ 00paboTKM JaHHBIX, MOJTYYCHHBIX B X0J1€

00paboTKy aHHBIX,
MOJIyYSHHBIX B XO/JIC
pa3paboTku
JICKAPCTBCHHBIX CPEJICTB,
a TaxoKe UCCJISIOBaHUN U
IKCIEPTH3BI
JICKAPCTBCHHBIX CPEJICTB,
JICKApCTBEHHOTO
PaCTHUTEIILHOTO CBHIPhS
OHOJIOrHYECKUX
00BEKTOB

JIEKapCTBEHHBIX CPEZCTB,
JIEKapCTBEHHOTO PACTUTEIHHOTO
CBIPBSI U OMOJIOTHUECKUX OOBEKTOB.
Ymern:

Ocy1ecTBIsATh MAaTEMaTHYECKYIO
00paboTKy TaHHBIX, TOJTYYCHHBIX B
X0/J1€ UCCIIEIOBAHUN U HKCTIEPTU3BI
JIEKapCTBEHHBIX CPEZICTB,
JIEKapCTBEHHOTO PACTUTEIHHOTO
CBIPBbSl U OMOJIOTMYECKUX OOBEKTOB.
Baanern:

CrnocoOHOCTBIO IPUMEHSTH
MaTeMaTH4eCKHe METOIbI
00pabOTKHN TaHHBIX, HOTYYEHHBIX B

HCCIICIOBAaHUN U SKCIICPTU3BI
JIEKapCTBEHHBIX CPEJICTB,
JICKAPCTBCHHOTO PACTUTEIBHOTO ChIPhS
1 OMONOTHYECKUX OOBEKTOB.
OO0y4aronuiicss AEMOHCTPUPYET
(parMeHTapHBIE YMEHHS
OCYIIECTBIIATH MATEMATUIECKYIO
00pabOoTKy TaHHBIX, ITOJTYICHHBIX B
XOJI€ UCCIICIOBAaHUN M SKCIICPTU3BI
JICKapCTBCHHBIX CPEJICTB,
JICKAPCTBECHHOTO PACTUTEIBHOTO CHIPhS
1 OHMOJIOTHYECKUX OOBEKTOB.
OO0y4aronuiicss IEMOHCTPUPYET
(dbparMeHTapHOE CIIOCOOHOCTH

HCCIIeJOBAHHUI M KCIIEPTH3bI
JIEKAPCTBEHHBIX CPECTB,
JICKQPCTBECHHOTO PACTUTEIHLHOTO CBIPhS U
OHOJIOrMYECKUX OOBLEKTOB.
OO0y4aronuiicss AEMOHCTPUPYET
c¢(hOpMHUPOBAHHBIC CHCTEMATHYCCKHE
YMEHHS OCYIIECTBIISATh MATEMATHUECKYTO
00pabOTKy TaHHBIX, ITIOJTYYCHHBIX B X0/
HCCIICIOBAaHHUN U SKCIICPTU3BI
JICKApCTBEHHBIX CPEJICTB,
JICKAPCTBEHHOTO PACTUTEIBFHOTO CBHIPhS U
OHOJOTUYECKUX OOBEKTOB.
OOy4aronuiicss AEMOHCTPUPYET
c(hOpPMHUPOBAHHBIC CHCTEMATHYCCKHE
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XO0JIe UCCIICIOBAHUI M OKCIIEPTU3Bl | NPUMEHITh MaTeMaTHICCKHE METOIbI CIIOCOOHOCTH IPUMEHSTh
JIEKapCTBEHHBIX CPEACTB, 00pabOTKN JaHHBIX, IOJTYICHHBIX B MaTeMaTHIECKNEe METOIBI 00pabOTKH
JIEKapCTBEHHOTO PACTUTEIBHOTO XO0J1€ MCCIIeIOBAaHHUI 1 DKCTIEPTU3BI JIAaHHBIX, TIOJTy4EHHBIX B X0/
CBIPBSl U OMOJIOTMYECKUX OOBEKTOB. | JIEKAPCTBEHHBIX CPEJCTB, UCCIIEJOBAaHUN M DKCIIEPTH3HI
JIEKapCTBEHHOTO PACTUTEIBHOTO CHIPBS | JIEKAPCTBEHHBIX CPEACTB,
1 OHOJIOTHYECKHX 00BEKTOB. JIEKAPCTBEHHOTO PACTUTEIBHOTO CHIPBS U
OHMOJIOTHYECKUX O0BEKTOB.
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4.2. Illxana, ¥ npoueIypa OeHHBAHUS
4.2.1. Ilpouenypsl ollecHUBAHUSI KOMIIETEHIHIA (Pe3yJIHLTATOB)

Ne KoMnoHeHTBI KOHTPOJIsI XapakTepucTHKA
1. Crroco6 opranu3aIyu TpaIUIIHOHHEIH;
2. Oransl yaeOHOH IesTeTbHOCTH Texymuii KOHTPOJIb yCIIEBaeMOCTH,

IIpomexyTOUHas aTTeCTALMS

3. JInio, ocyIecTBIAONIee KOHTPONb | MPENoAaBaTeNb
4. MaccoBocTbk 0XBaTa I'pynnoBo#, UHAUBUAYATbHBIN;
5. Meron KOHTpoIIA VY CTHBIN OTBET, CTAHAAPTU3UPOBAHHBIN TECTOBBIN

KOHTPOJIb, PEIICHUE CHUTYallMOHHBIX 3a1a4, JOKIa b1/
yCTHBIC pehepaTUBHBIE COOOIIECHIS, TPOBEICHIE
KPYIJIOrO CTOJIa

4.2.2. lllkajibl OEHUBAHUS KOMIETEeHIHIi (Pe3yJbTATOB OCBOEHHMS)

JJis1 yeTHOrO OTBETA:

* Orerka "OTIMYHO" BHICTABISIETCS CTYJEHTY, €CIH OH IITyOOKO M MPOYHO YCBOWII TPOTPaMMHBIN
MaTepura, UCUYEPIBIBAIOIIE, TTOCIET0BATENFHO, YETKO M JIOTHYECKH CTPOMHO €T0 H3JIaraeT, yMeeT TECHO
YBSI3BIBATh TEOPHIO C TIPAKTUKOM, TPHYEM HE 3aTPYIHIETCS C OTBETOM IPH BUIOM3MEHEHUH BOIIPOCA,
WCTIONIB3YET B OTBETE MaTepHall MOHOTPapUIeCKOil TUTepaTyphl, MPABIIBHO 0OOCHOBBIBAET MMPUHSITOE
peuieHue, BJIaACCT Pa3SHOCTOPOHHUMHA HABbIKAMU U IPUCMaMU O6OCHOBaHI/Iﬂ CBO€CT'O OTBETA.

* OrneHka "XopoIo" BBICTAaBISAETCS CTYIEHTY, €CIIU OH TBEPO 3HAET MaTepHuall, FPaMOTHO U IO CYILIECTBY
u3JIaraet ero, He JOIMYCKas CyIIECTBEHHBIX HETOUHOCTEH B OTBETE Ha BOMPOC, BIa/IeET HEOOXOJUMBIMH
HaBbIKAMH M ITPHEMaMu 000CHOBAHHMSI CBOETO OTBETA.

* OrneHka "yIOBIETBOPUTEIHHO" BBICTABIISIETCS CTYACHTY, €CJIM OH HUMEET 3HAHUS TOJLKO OCHOBHOTO
MaTepuaia, HO He yCBOHJI €ro JeTaleil, JOMyCKaeT HETOUHOCTH, HeIOCTaTOYHO MPaBUIIbHBIC
(bOpMyYIHUPOBKH, HAPYIICHHS JIOTHIECKOM MOCIE0BATEIbHOCTH B H3JI0KEHUH IIPOTPAaMMHOTO MaTepHaa.
* OueHka "HeyIOBIETBOPUTEIBHO" BBICTABISIETCS CTYACHTY, KOTOPBIM HE 3HAET 3HAUUTEIBHON YacTu
MPOTPaMMHOT0 MaTepualla, JOMyCKaeT CYIECTBEHHbBIE OIMOKK, HEYBEPEHHO, C OONBIINMU
3aTpyTHEHHUSIMH U3JIaraeT MaTepuall.

» Kaxk mpaBwuIio, onieHKa "HEYIOBIETBOPUTENHHO" CTABUTCS CTY/IEHTaM, KOTOPbIE HE MOTYT U3JIOKUTH 03
OIMOOK, HOCSAIIUX MPUHITUIHAIEHBIA XapaKkTep MaTepHall, N3JI0KEHHBIN B 003aTeIbHON JIUTEpaType.
J1s1 cTaHAAPTU3NPOBAHHOIO TECTOBOTO0 KOHTPOJIA:

OrneHKa «OTIUYHOY» BBICTABIISIETCS IIPH BBITIOTHEHHH 0e3 ommOok 6onee 90 % 3amaHuii.

OrneHKa «XOpOIIIO» BBICTABIISICTCS TPH BBIITOJIHEHUH 0e3 ommbdok 6omee 70 % 3amaHuii.

Ol1ieHKa «yIOBJIETBOPUTEIIBHOY» BBICTABIISCTCS MIPY BBIOIHEHUU 0€3 ombok 0oiee S0 % 3amanuil.
O1eHKa «HEYNOBIECTBOPUTEIHLHOY BBICTABIISICTCS IPU BEITIOMHEHNHU 0e3 omnbok meHee 50 % 3amanuil.
151 onleHKM peleHusl CUTYallMOHHOM 3a1auM:

OneHKa «OTJIMYHO» BBICTABISACTCS, €CIM 3ajada pelieHa TIpaMOTHO, OTBETHl Ha BOIPOCHI
chOpMyIHPOBaHBI YETKO. DTAJOHHBIM OTBET MOJHOCTHIO COOTBETCTBYET PEUICHHUIO CTYIIEHTa, KOTOPOE
XOpOIIO 0OOCHOBAHO TEOPETUUECKHU.

OrneHKa «XOpOIO» BBICTABIISCTCS, €CIM 3aJjaya pellieHa, OTBETHl Ha BOMPOCH C(HOPMYIUPOBAHEI HE
JIOCTAaTOYHO YeTKO. PellieHne cTy/ieHTa B IIEJIOM COOTBETCTBYET ATAJOHHOMY OTBETY, HO HE JIOCTATOYHO
XOpo1I10 000CHOBAHO TEOPETHUYECKH.

OreHKa «yI0BICTBOPHUTEIBHOY BBICTABIISETCS, €CIIH 3a/1a4a pellieHa He IMOJIHOCTBI0, OTBETHI HE COJICPKAT
BCEX HEOOXOIMMBIX 000CHOBAHUI PEIICHUSI.

O1neHKa «HEYJOBJICTBOPUTEIHLHO» BBICTABISIETCS, €CIM 3ajada HE pelieHa WM HMeeT TIpyOble
TEOPETHUYECKHE OITHUOKY B OTBETE Ha IMIOCTABJICHHBIC BOIPOCHI

JU1sl OlleHKH TOKJI1a1a/yCTHOTO ped)epaTHBHOIO COO0IIEHMS

O1leHKa «OTIUYHOY» BBICTABISIETCS, €CIU pedepaTHBHOE COOOIIEHHE COOTBETCTBYET BCEM TPEOOBAHUSIM
oopMIIeHUs, TPEICTAaBIIEH IHUPOKUi Oubmmorpadudeckuii crmcok. Coxaepkanue pedepaTHBHOTO
COOOIIEHUST OTpakaeT COOCTBEHHBIM apryMEHTHPOBAaHHBIM B3TJISA CTyAeHTa Ha mpoOiemy. Tema
pacKpbiTa BCECTOPOHHE, OTMEYAETCS CIIOCOOHOCTh CTYJICHTA K MHTEIPHUPOBAHUIO U 0OOOIICHUIO JTAHHBIX
MEPBOMCTOYHUKOB, TMPHUCYTCTBYET JIOTUKAa W3JIOKEHUS Marepuana. liMmeercs WILIIOCTpaTUBHOE
COIIPOBOK/ICHUE TEKCTA.

OIeHKa «XOPOIIOY» BBICTABIIACTCSA, €CIIM PeepaTHBHOE COOOIIECHWE COOTBETCTBYET BCEM TPEOOBaHUAM
o(opMIIeHHUs, TPEACTABIICH AOCTAaTOYHBIN OuOnrorpadpudeckuii crnucok. Comepikanue pedepaTHBHOIO
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COOOIIEHUST OTpa)kaeT apryMEHTHPOBAHHBIN B3IJISA CTyAEHTA Ha TpPoOJIEeMy, OJHAKO OTCYTCTBYET
coOcTBeHHOE BHjeHHe NpobOiembl. Tema packppiTa BCECTOPOHHE, MPUCYTCTBYET JIOTHKA H3IIOKEHUS
Marepuana.

OrneHKa  «yJIOBJIICTBOPUTEIIEHO» BBICTABISCTCSA, €CIM peepaTUBHOE COOOIICHHE HE IOJIHOCTHIO
COOTBETCTBYET TpeOOBaHUAM O(GOPMIICHHUS, HE MPENICTABIIEH JOCTATOYHBIN OMOIHOTpadUIecKHil CIIMCOK.
AprymeHTanusi B3Tsia Ha TpoOiieMy HEIOCTaTOYHO YOEIWTEeNbHAa W HE OXBATBIBAET MOJIHOCTHIO
COBPEMEHHOE COCTOSIHHE TIPOOJIeMbl. BMECTe ¢ TeM MPHUCYTCTBYET JIOTHKA U3JI0KCHUS MaTepUaa.
OrneHKa «HEYAOBIETBOPUTEIHHO» BBICTABISIETCS, €CIH TeMa pe(epaTHBHOTO COOOIIEHUSI HE PACKpHITa,
OTCYTCTBYyeT yOeAwWTenpbHas apryMEHTAaluss MO TeMe pabOThl, WCIOIB30BAHO HE JOCTATOYHOE ISt
PaCKpPBITHS TEMbI peePaTUBHOT'O COOOIIEHUS KOJTUYECTBO JIUTEPATYPHBIX UCTOYHUKOB,

Js1s1 onleHKM MpoOBeleHUus1 KPYrjoro cToJia:

OTan4HO: BCce KOMIIETEHIINH, PETYCMOTPEHHBIE B paMKaxX AMCUUIUIMHEI (B 00beMe, 3HaHUH, yMEHUN 1
BJIQJICHUH ) OCBOCHHI MOJIHOCTHIO. Y POBEHb OCBOCHHS KOMIICTCHIIMU — TIOBBITIICHHBINH. OOy4Jatomuiics
aKTHUBHO pEIIacT MOCTABJICHHBIC 3aJa9H, IEMOHCTPHUPYSI CBOOOIHOE BIAJCHHUE IPEIYCMOTPESHHBIMU
HaBBIKAMU M YMEHUSIMU HA OCHOBE MCIOJIb30BAHUS OJYYEHHBIX 3HAHUM.

Xopomuro: Bce KOMITETEHIINHY, IPEAYCMOTPEHHBIE B paMKaX JUCIHUILINHGI (B 00beMe, 3HaAHNH, YMEHHUH U
BJIaJICHUH ) OCBOCHBI MOJIHOCTBIO. Y POBEHL OCBOCHHS KOMIICTCHIIMU — JOCTAaTOYHBIN. O0yJaromuics
pelaeT MoCcTaBIeHHBIC 3379, HHOTJa IOMYCKasl OMTHOKH, He MPUHIINITHATBHOTO XapaKTepa, JeTKO
HCIIPaBJISIET UX CAMOCTOATEIBHO MPU HABOASAIIMX BOMPOCAX MPENOIaBaTeNsl; JEMOHCTPUPYET BlIaJCHHUE
MPETYCMOTPEHHBIMU HABBIKAMU U YMEHHSIMHU Ha OCHOBE MCIIOJIB30BAHMS MOTYUYCHHBIX 3HAHMIMA.
YI0BIETBOPUTEIBLHO: BCE KOMIIETCHIINH, IPEYCMOTPEHHBIE B paMKax TUCIUILTUHBI (B 00beMe,
3HaHWW, YMEHUH U BIaJICHUI) OCBOCHBI MTOTHOCTEI0. YPOBEHh OCBOCHHS KOMIETEHITUH — IOPOTOBBIH.
OO0yyaroIuics Py PEIICHUN TOCTABICHHBIC 3a/1a49H, YaCTO JIOMYCKAET OIIMOKY, HE TPUHIIUITHAIBHOTO
XapakTepa, UCTIPABJISICT UX MPH HATHYUHU OOJIBIIIOrO KOJIMYECTBA HABOIAIIMX BOMPOCAX CO CTOPOHBI
TIPETIoIaBaTesl; He BCET/Ia MOTYYCHHbIE 3HAHNS MOKET B IIOJIHOM 00beMe IPUMEHHUTH MTPH
JIEMOHCTPALMH NIPEAYCMOTPEHHBIX IPOrpaMMOU TUCHUIUIMHBI HABBIKAMUA U YMEHUSIMU.
HeynoBJjieTBOpUTENBHO: BCE KOMIICTCHIINH, PEIYCMOTPEHHBIC B PaMKaX JUCLUILIAHEI (B 00beMe,
3HAHWM, YMEHUH U BIIaJICHNI) HE OCBOCHBI MJIM OCBOCHBI YaCTUYHO. Y POBEHb OCBOSHUS KOMITETEHIIUN —
noArmoporoBsiid. OOyUarONIHCs MTPH PEIISHUH ITOCTaBIICHHBIE 331a9H, OMYCKAET OIUOKN
MPUHITUITHAIBHOTO XapaKTepa, HE MOXKET UX MCIPABUTH JaKE NMPU HATUYUHU OOIBIIOT0 KOJTUIECTBA
HABOJISAIIMX BOMPOCAX CO CTOPOHBI IPEIOIaBaTelIs; 3HAHUS 110 AUCHUIUTMHE (hparMeHTapHbI U
00yJarouiicst He MOXET B MTOJIHOM 00beMe IPUMEHHUTD UX MPH JEMOHCTPAIIUH TPETYCMOTPEHHBIX
MPOrpaMMON TUCUUIUIMHBI HABBIKAMU U YMEHUSIM

4.3. llixana v mpoueaypa OeHNBAHUS MPOMEKYTOYHOI aTTeCTAI[UH

Kputepuu onennBanus 3avera (B cCooTBeTcTBHH ¢ 1m.4.1.)

«3a4YTeHo0» BBICTABISAETCS IIpu yCJIOBUH, €CJIN Yy CTYJACHTA C(i)OpMI/IpOBaHLI 3asBJICHHBIC KOMIICTCHIINH,
OH TIOKa3bIBAET XOPOIIWE 3HAHMS W3YYEHHOTO Y4eOHOro MaTepuana; CaMOCTOSTENIbHO, JIOTHYHO U
MOCJIEJOBATENFHO M3/1araeT M MHTEPIPETHUPYET Marepuaybl Y4eOHOTO Kypca; MOJHOCTBIO PacKphIBAaeT
CMBICJI TIpEJJIaraeéMoro BOMPOCA; BIAJEET OCHOBHBIMH TEPMHHAMH M TIOHSATHSAMH W3YYEHHOTO Kypca,
IMOKa3bIBA€T YMCHUC TICPEIIOKUTh TCOPETUICCKUEC 3HAHUA Ha Hpe)IHOHaFaeMBIﬁ l'[paKTI/IT-IeCKI/Iﬁ OIIBIT.

«He 3a4TeHo0» BbICTaBIsIETCS IPU HECHOPMUPOBAHHOCTH KOMIETEHIIMN, HATMYMH CEPbE3HBIX YIMYLICHUH
B IpOLIECCEe H3JIOKEHHUS Y4eOHOTO MaTepHuaja; B Cilyyae OTCYTCTBHsI 3HAaHHH OCHOBHBIX HOHSATHH M
onpeeeHHH Kypca WIIM MPUCYTCTBHU OOJIBIIOrO KOJIMYECTBA ONIMOOK MPH MHTEPIPETALMA OCHOBHBIX
OTIpeJIeJICHHIA; €CITM CTYJEeHT MOKAa3blBaeT 3HAYMTENbHBIC 3aTPYJHEHHUS MPH OTBETE Ha INpPEIUIOKEHHbIE
OCHOBHBIE W JIOTIOJHUTENbHBIE BOIPOCH; NPH YCIOBUM OTCYTCTBMSI OTBETa Ha OCHOBHOH M
JIOHOJ'IHI/ITCHBHBIﬁ BOIIPOCHI.
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