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1. Ilepeyensb KOMNeTeHIHUH ¢ YKa3aHHeM 3TanoB UX GopMUPOBaHUS B Mpolecce OCBOEHUS
00pa3oBaTeJIbHOI MPOrpaMMbl
B pesynbrare ocBoenus OITOIT oOydaromuiicss JOMKEH OBIAETh CIACAYIONIMMHU Pe3yJIbTaTaMH O00yICHHS
no aucimuiHe(Moayo) «bronorusy:

Ne Kontpommpyemsie pazaeins (TEMbI) Kon Hammenosanune kana
n/m JVCIUTUIAHBI (PE3yIbTaTHI 110 KOHTPOJIUPYEMOH OLICHOYHOT'O CPEZICTBA OLICHNBAHHMS
paszenam) KOMITETEHITH (VITH
eévactn) / u ee
(hopMyIHpOBKa — 11O
KeJIaHUIO
1 BBenenune buonorus kak Hayka o OIIK-1 Y CTHBIN OTBET, TIatubannsHas
XKHUBOH NpUpoOe CTaHJapTU3UPOBAHHBIH mikasna
TECTOBBIN KOHTPOJIB, OLICHUBAHHMS
pelieHue
CUTYallMOHHBIX 3a]1ad,
JTOKIIaJl/ YCTHBIC
pedepaTHBHEIC
cooOreHus
2 YpoBHH OopraHu3aluu JKU3HU: OIIK-1 YcTHBI OTBET, [TaTnbanmpHas
MHUKPOCHCTEMBI, ME30CHCTEMBI, CTaHJIapTU3UPOBAHHBIH miKana
MaKpPOCHUCTEMBI. BozHukHOBEHHE TECTOBBIN KOHTPOJIB, OLICHUBaHUA
KJICTOYHOM OpraHM3allud KU3HH B penieHue
mporecce SBOJIIOIIH. Tumsr CUTYaIlMOHHBIX 3a7a4,
OpraHu3aIix KJICTKH. JIOKJI1a]1/yCTHBIE
Mopdoomnormaeckue 0COOCHHOCTH pedepaTHBHEIC
MIPOKapHOTOB cooOreHus
3 OCHOBHBIE CTPYKTYpHBIE KOMIIOHEHTBI OIIK-1 YcTHBI OTBET, [TaTnbanmpHas
9YKapHOTHUECKUX KIETOK CTaHIapTU3UPOBAHHBIN miKana
TECTOBBIH KOHTPOJIB, OLICHUBaHUA
pelnieHue
CUTYaIIMOHHBIX 3a7a4,
JTOKJIa 1/ yCTHBIC
pedeparuBHBIC
coo0IIeHNS
4 JKusHeHHBIN IUKJT KJIETKH. OIIK-1 VY CTHBII OTBET, IIsaTnbamnsHas
[leproan3anys KJIETOYHOTO IHKIIA. CTaH/IaPTU3NPOBAHHBIN IKaja
Tumns! 1eneHus KIETOK TECTOBBIN KOHTPOJIb, OILICHUBaHUSA
3auer pemieHue
CUTYaIIMOHHBIX 3a7a4,
JIOKJIa]l/yCTHBIE
pedeparuBHbIE
co00IIEHNS,
MIPOBEJICHUE KPYTIIOTO
cTosa

2. Tekynuii KOHTPOJIb YCIEBAEMOCTH HA 3aHATHAX CEMHHAPCKOT0 THIA (CEMUHApHI, MPAKTUIECKHES
3aHATHS, KIMHUYECKUE TIPAKTHYECKHIE 3aHATHS, IPAKTUKYMBI, JTa00OpaTOpHbIE pabOThI), BKIFOYAs 3aaHUs
CaMOCTOSTENTFHON PabOThI 00yJArOIIUXCS, TPOBOIUTCS B (popmax:

- 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 OTHOM 3aHATHUH Y pa3HbIX 00y4aromuXxcsi MOTYT OBITh pa3nuuHbIMU. KOHKpeTHYI0
(dopMy TeKyLIETo KOHTPOJIS y KaXI0ro o0ydaromerocs onpenenser npenogasarens. Konndyectso dopm
TEKYyIEero KOHTPOJISI Ha KaXKJOM 3aHSTHH MOXET OBITh Pa3IMYHBIM U ONpECISEeTCs MPEnoaBaTelieM B
3aBHCUMOCTH OT LIeJIeH U 3a7a4 3aHs;THS.



2.1 TunoBbie KOHTPOJILHbIEC 3alaHHUs] MWJIM HHbIe MaTepHAJbl, HEOOX0AUMBbIE [JIsl OLEHKH 3HaHMIi,

YMeHHUIi, HABBIKOB H (WJIHM) ONBITA JeATEJbHOCTH, XapaKTepu3yIOUIUX 3Tanbl (OPMHPOBAHUSA

KOMIIeTeHIINI B MpoIecce 0CBOCHHUA 00pa30BaTeIbHOI MPOrPaMMBbI

2.1.1. CranaapTu3MpOBaHHBIN TECTOBbIi KOHTPOJIb yClieBaeMOCTH (110 TEMaM HJIU pa3aesaam)
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 MX B3aUMOCBS3H?

1) 6uocdepHsIii; 2) S9KOCUCTEMHBIH; 3) MOMYIAINOHHO-BHIOBOM; 4) OMOT€OIIeHOTHIECKUH.

2. CX0ACTBO CTPOEHUSI M JKU3HedesATeTbHOCTH KJETOK OPraHM3MOB pPa3HbIX LAPCTB KUBOI

NPHUPOALI — OTHO U3 MOJIOKEHMIA:

1) Teopuu 3BOMIONMK; 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) sapa; I

2) mIa3sMaTHYeCKOi MEMOpPAHBI, ‘ :

3) Bakyosnei;

4) 3HIOTUTa3MaTHIECKOM CETH.

5. KneTku opraHu3MoB BcexX HAPCTB *KUBOIi MPUPOABI UMEIOT:

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

6. Ilouemy 6axkTepru 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
ramJiouJIHbIX raMeT HA3bIBAIOT:

1) xonbroranuei; 2) onpuieHUEM; 3) OIUIOAOTBOPEHUEM; 4) KPOCCHHTOBEPOM.

8. Kak Ha3biBaeTcsi MeTO/, CYIIHOCTh KOTOPOr0 COCTABJsieT CKpPellMBaHUE POAMTEJLCKUX Gopm,
PA3THYAIOLIUXCS N0 PSIIY NPU3HAKOB, AHAJIU3 UX NMPOSIBJIEHUS B Psi/ie MOKOJeHU?

1) TuOpUIOIOTHUECKIM; 2) IIUTOTEHETUIECKUM; 3) OM3HEOBBIM; 4) OMOXUMHUYECKUM.

9. Ot ru0puaoB mMepBOro TMNOKOJEHHUS BO BTOPOM MOKOJEHHU poxaaerca 1/4 ocobeii c
peleccMBHBIMM NPU3HAKAMH, YTO CBHIETEIbCTBYET O MPOSIBJCHUH 3aKOHA:

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

4) NpoMeXyTOYHOTO HACJIETOBAHHUSI.

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. YpOoBHH OpraHu3anuy ;KM3HA: MUKPOCHCTEMbI, Me30CHCTEMbl, MAKPOCHCTEMBI.
Bo3HuKkHOBeHUE KJI€TOYHOI OpPraHu3aluy ;KU3HH B Mpouecce 3BOJIONNH. TUIIBI OpraHu3auuu
kJaeTkn. MopdoJsornyeckne 0co00eHHOCTH POKAPHOTOB
1. Ilpouecc AbIXaHUS y pacTeHHi MPOUCXOAUT:
1) B cienMabHBIX OpraHax; 2) BO BCeX KMBBIX KJIETKaX; 3) TOJNBKO B KJIETKAX € XJIOPOIIacTaMH;
4) TOJTBKO B MOJIOJIBIX KJIETKAX.
2. K coumaabHbIM (pakTOpaM, HTPAIOIIUM CYIIECTBEHHYIO POJIb B 3BOJIOINHU NMPEeIKOB
COBPEMEHHOI0 YeJIOBeKa, OTHOCUTCSH:
1) HaclieICTBeHHASI U3MEHYHMBOCTH; 2) 00ph0a 3a CyIIecTBOBaHUE; 3) €CTeCTBEHHBINH 0TOOD;
4) uneHopazfienbHas PEYb.
3. 3amuTy opraHu3Ma 4yeI0BeKa OT YYKePOIHBIX TeJl U MUKPOOPraHU3MOB OCYLIECTBJISIOT:
1) nefikounTsl, UK OeJble KPOBSIHBIE KIETKH; 2) SpUTPOLMTHI, MM KPAaCHbIE KPOBSHBIE KICTKH;
3) TpOMOOITUTEI, HITH KPOBSHBIE TUTACTUHKY; 4) )KUIKas 9aCTh KPOBU — IJIa3Ma.
4. Kaky1o poJjib HTpalOT BUTAMHHBI B OPraHU3Me yejioBeKa?




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

3) cimyxaT KOMITOHEHTaMH (EepMEHTOB; 4) BIUSIOT HA CKOPOCTH JIBIKEHUS KPOBH.

5. B kakoi¥i 10J1e KOPBI TOJIOBHOT0 M0O3Ta 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. Kakyio ¢pyHk1uio BbINOJIHSET B KJIeTKe Xpomocoma?

1) dorocunTesa; 2) bmocunresa Oenka; 3) (aromurosa; 4) HOCHTENS HACIEACTBEHHON HH(MOPMAIIHH.
9. CxoacTBO QyHKIUI XJIOPONJIACTOB 1 MUTOXOHPHIA COCTOUT B TOM, YTO B HUX IPOUCXO/UT:
1) cuaTe3 mosnexyn AT®; 2) cuHTe3 yriieBooB; 3) OKUCIEHNE OpraHNYeCKUX BEIIecTB; 4) CHHTE3
JTUTHAIOB.

10. IIpuHUUN KOMIJIEMEHTAPHOCTH JIESKAT B OCHOBE 00Pa30BaHMs BOJAOPOAHBIX CBsI3ell MEXKIY:
1) aMMHOKHCTIOTaMH ¥ MOJIeKyJlaMu Oenka; 2) Hykiaeotuaamu B mosekyine JJHK; 3) rimunepunom n
JKUPHOHM KUCIIOTON B MOJIEKYIIE XKHpa; 4) TIOKO30i 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 — PacKaJIbIBaHHe KOHIEHCHPOBAHHOIO XPOMAaTHHA
00bIYHO HA HEQOJIbIINE N0 00beMY, HePABUILHOI (OPMBI PparMeHTsI:
a) KapropeKcuc 0) KapHOIHU3KC B) KAPUOITUKHO3 T) aromnTo3
2. Bua mMeMOpaHHOr0 TPaHCNOPTA, ocyllecTBJsOUUiicss ¢ 3arparoii 3Hepruu AT® nporus
rpajueHTa KOHIEHTPAMH U NPH YYACTHH 0eJIKOB-IEPEeHOCYHKOB:
a) mpocras auddy3us 6) odnerdyenHas TUPQy3ust B) aKkTUBHBIN 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 OTHOCHTCS:
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 KOMIAKTH3AIMM XpPOMaTHHA, Ha KoTtopoM MoJiekyJaa [IHK kommiexktupyercst ¢
0eJIKOBBIMHM KOPaMU, CIUPAJIbHO HAKPYYMBAsICh HA HUX:
a) HyKJIEOMEpPHBII 0) HyKI€OCOMHBIHM B) XpPOMOCOMHBIN T') XPOMOMEPHBIH
7. XpoMocOMBbI, Y KOTOPBIX Ha0JI0JaeTcsl CPeIMHHOEe PACIOJIOKEeHHEe LEeHTPOMepbl M ILIeYH
OIMHAKOBOH UINHBI:
a) MeTaleHTPUUYECKHE 0) aKpOIIEHTPUIECKHE B) TEJIOIEHTPUIECKHE T) CyOMeTalleHTpHYEeCKIe
8. Junjonansiii HAGOpP XpOMOCOM, CBOMCTBEHHBI COMATHYECKHM KJI€TKAM OPraHU3MOB JAaHHOTO
BU/A, ABJAIOLIUICH BuAocnenMPUUECKUM MPU3HAKOM H XapPaKTepPU3YIOLIUICS OIpeaeeHHBIM
YHCJI0M, CTPOEHHEM U FeHeTHYeCKHUM 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 TPAHCIIOPTA, OCYHIECTBISIOIMICA 0e3 3aTpaT 3Hepruu ¢ ydyacTueM OeJika-
NepeHOCYHKa, NMPU KOTOPOM TPAHCIOPT MOJEKYJ W HOHOB 4Yepe3 MeMOpaHy NPOUCXOIUT M3
00J1aCTH ¢ BBICOKOIi B 00J1aCTh ¢ HU3KO0Il KOHIIEHTPAaIUe:
a) obnerdennas aupdy3ust 6) ocMoc B) mpoctast Aupdy3us T) aKTHBHBINA TPAHCIIOPT




OTBeThI

1 2 3 4 10

(8, ]
»
~
(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) aMHUTO3 T') allONTO3
2. B 31y a3y MuTO3a NMPOUCXOAUT pa3beAHEHHEe IEHTPOMep U ABUKEHHE XPOMOCOM K MOJI0CaM
KJIETKH:
a) mpo(aza 0) meradasa B) anaasa r) Tenodasa
3. B a1y a3y muTo3a yBeJmuuBaeTcs 00beM siipa, XpoOMOCOMbI CIIMPAIH3YIOTCH:
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 a1y a3y MuTO03a XpOMOCOMBI 00Pa3yIOT IJIACTHHKY B YKBATOPHAIbHON 00J1aCTH KJIETKH:
a) mpo(aza 0) meradasa B) anaasa r) Tenodasa
6. B :ku3nennom nukiie kietkn JJHK pexyniaunupyercs B 3ToM nepuoje:
a) G, 0) S B) G, r) MmuTO3€
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 CTaAuW 3WUTOTeHbl mpodaszel | MEHOTHYECKOro JeNieHHs XapaKTepeH Ipolecc KOHBIOTaluu
XpOMOCOM
0) s craguy MaxuTeHbl Tpoda3sl | MEHOTHYEeCKOro JIeNeHUs XapakTepeH NpollecC KOHBIOTAIHN
XpPOMOCOM
B) JUTS CTaUH 3UTOTECHBI poda3sl | MeloTHYecKoro NeNeHus XapaKTepeH MpoLece KPOCCHHTOBEpa
T) JUIS CTaJWW JICNITOTEHBI Tpoda3bl | MEHOTHYECKOTO [eNeHHs XapaKTepeH IPOIecC KOHBIOTAINH
XpPOMOCOM
9. Yka:kuTe HeBepHOe yTBep:KIeHue:
a) B aHaga3zy |l meiio3a XpoMOCOMBI pacXOIATCS K MOJHOCAM KJICTKU
0) B MeTada3y | meiio3a OUBaIeHTH XPOMOCOM 00Pa3yIOT INIACTHHKY B AKBATOPHUATBHOMN 00JIACTH KIETKH
B) B aHadazy | Metio3a XpOMOCOMBI PaCXOJIATCS K IMOTOCAM KISTKH
r) B mpohazy MUTO3a MPOUCXOIUT yBEIHUYEHHE 00beMa spa, CHUPATU3AIHS XPOMOCOM
10. IIpouecc coeguHeHMs] TOMOJOTHYHBIX XPOMOCOM ApPYr ¢ JAPYroM ¢ 00pa3oBaHHMeM TeTPaabl
(ouBasenTa):
a) KOHBIOTaIUs 0) KPOCCHHIOBED B) PENYIUIMKALINS T) THAKHHE3

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

2.2. IlepeyeHb TeMATHK JOKJIAJ0B/ YCTHBIX pe)epATHBHBIX COOOIIEHUMH JIsi TEKYIIET0 KOHTPOJIS
ycneBaeMocTH (10 BLIOOPY mpenoaaBaTeis W/uan 00y4aroiierocs)
Tema 1. BBegenne buoJiorusi Kak Hayka 0 »KUBOH pUpoIe.
[IpoucxoxkeHue KU3HU Ha 3eMIIE.

BzaumoeiicTBre pupoIbl U 00IECTRa.

Bupycsl

BurtaMuHBL: BHJIBI U UX POJIb B OPTaHU3ME YEIIOBEKa.

[Ipouecc cTpoeHus U JeIEHUS KIETKHU.

Oco0eHHOCTH CTPOEHNSI KOMHATHBIX PACTEHHH.

Buapl nouBeHHBIX OaKTEepH.

Buonoruueckn ak THBHBIE BEIIIECTBA.

. buomormueckue 3ppI 1 UX XapaKTEPHBIE 0OCOOCHHOCTH.

10 [Ipornecc OMOTOTUYECKOTO OKUCIICHHSL.

11.buonornyeckrie 0COOEHHOCTH MUTPAIVH KUBOTHBIX.

12.CymurHocth OMOCchephl ¥ IUBUITH3AIINY.

13.Xapakrepuctrika onocunTesa JJHK.

14.broreoneHo3bl KaK BaKHBIE OMOJIOTHYECKUE TIPOIIECCHI.

©CoNoa~WNE




Tema 2. YpoBHH OpraHu3alMM JKU3HH: MHKPOCHCTEMBbI, Me30CHCTeMbl, MAaKPOCHCTEMBI.
Bo3HHKHOBeHHe KJIETOYHOH OpPraHM3alMH KU3HH B mpouecce 3BoJjonuMu. THUnbl opraHu3anuu
kJjeTkn. Mopdosiornyeckne 0co0eHHOCTH IPOKAPHOTOB.

15.benku: XUMHYECKH COCTaB, CBOMCTBA M 3HAYCHHUE ISl YEIOBEUYECKOTO 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 eKapCTBEHHBIX PACTEHUI B KU3HHU Y€I0BEKa.

21.Pa3paboTKa ¥ U3rOTOBJICHNUE 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 ITPOOJICMBI.

27.CyniHOCTh KJIOHUPOBaHUS.

Tema 3. OCHOBHBIE CTPYKTYPHBIE€ KOMIIOHEHTHI JYKAPHOTHYECKHX KJIETOK.

28. CpaBHHTETbHAS XapaKTEPUCTUKA MOANAPCTB [IpokapnoTs 1 DyKapHOTHI.

29. OpraHous! KieTkd. X QyHKIHUY U Ki1acCupUKAITIH.

30. CriocoObI muTaHust OpraHu3MoB. MOTOCUHTE3 U €r0 MEXaHU3M.

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

32. J)KuBbIe OpraHu3Mbl — OTKPBITEIE CHCTeMBbl. OOMEH BEUIECTB U SHEPTUH B KIICTKE.

33. CpaBHHTENBHAS XapaKTeprcTUKa moauapcTs Beicmme n Husmme pactenus.

34. CriocoObl pa3MHOKEHHS >KHBBIX OPraHM3MOB. buojormyeckoe 3Ha4eHHE IMOJOBOTO W Oecroyoro
Pa3MHOKEHHUSL.

35. JKu3HEeHHbIH UK paCTUTETFHOTO OPraHU3Ma.

Tema 4. ’KuzHennblii unka kiaerku. [lepuoguzanus KJIeTOYHOro uuKiIa. TUINIBI Je1eHUsT KIETOK
36. XKusHeHHbII HUKII KIETKH. MHTO3 U €ro 3HaueHHeE.

37. I'enetrueckast ”HPOPMANIUS U CIIOCOOBI € opraHu3anuu. | eHeTHIecKuii Koz,

38. IIpouecc cunTesa Oenka. Ero peryinsius 1 OHoJorHi4ecKoe 3HauCHUE.

39. O6pazoBaHue MOJOBBIX KJIETOK. Mexann3m Meiio3a.

40. CnepmaToreHe3, OBOT€He3 U HX 0COOEHHOCTH.

2.3. [lepeyeHb CUTYAIMOHHBIX 32124 JIJI TEKYIIEr0 KOHTPOJISI yCIIeBAeMOCTH
Tema 1. BBegenne buoJiorusi Kak Hayka 0 »KUBOH pUpoe.

3agaya 1: B akymepckoe otaeneHue 00JacTHOW OONBHUIIBI TOCTYIMIA JKEHIIMHA 25 JIeT, KOTopas
MPOKHUBAET B OJJHOM M3 paiioHOB oOnacTu. JKeHIInHa Haxonuiach 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, HACJICICTBEHHBIX 3a00JICBaHHI B CEMbE HE
HaOJIr01aT0Ch, 32 MepUo] OEPEeMEHHOCTH JKEHIIMHA HE TO/BEPrajiach JACHCTBHIO KAKUX-THOO BpPEIHBIX
(hakTOpOB Cpefpl, B CEMbE yXKe €CTh OJUH 370pOBEIA pebeHok 4 jer. U3 ompoca Bpay AOMOIHUTEIHHO
BBISICHHJI, YTO CEMbS KHBET B YAaCTHOM JIOME, €CTh JOMAIIHHE XKUBOTHBIC: KOIIKa, cobaka, y peOeHka -
MoOpCKasi CBUHKA. [IpH THCTOIOTHYECKOM HMCCIIEIOBAaHHUM TUTALIEHTHI, TIOJHBIX 000JI0YEK U Psijia OPraHoOB
IoJa B €ro KIETKaXx OOHAPYXEHBl CKOIUICHUS NPOCTEUIINX C SPKO-KPacHBIM SAPOM M TOIXyOOH
[ATOILIA3MOM.

1. Kakue mpocreiiime oOHapyskeHbl B TKaHsAx? 2. Hanummre ux pycckoe W JJATHHCKOE Ha3BaHHE. 3.
Kak Ha3biBaeTcs 3a00JieBaHE, BhI3bIBAEMOE ATUMHU TpocTeimumu? 4. Kakoe ucciaenoBaHiue He00X01uMO
MPOBECTH y KEHINWHBI, YTOOBI BHICHUTH NMPUYHMHY BBIKUABIIA? 5. [lepedncianre crocoObl 3apaskeHUs
JAaHHBIM 3a0osieBanreM. 6. HazoBuTe crajnio mapa3uta, HHBa3MOHHYIO JJIS YEJIOBEKa.

OtBer: OTCyTCTBHE TOYHOI'O ONMHCaHHs MOpdoyioruu mapasuta He IMO3BOJSIET CpPa3y OJNHO3HAYHO
nmocTaBuTh Juarfo3. OnHaKo, TyTeM psAa JOTHYECKUX PACCYXICHHA, OCHOBAaHHBIX Ha 3HAaHUU
CYIIIECTBEHHBIX MPU3HAKOB, MOXKHO JMAarHOCTHUPOBATh TOKCOTIA3MO3, BBI3bIBAEMBIN MpocTeUiMu Tur
Protozoa, kimace Sporozoa, otpsa Coccidia, pox Toxoplasma, Bua Toxoplasma gondii. Marepuaiom ajis
WCCIICIOBAHUS SIBIISTIOTCSI KJIETKU TIIOZA, B CBSI3M C OTUM pedb WJAET O TPaHCIDIALEHTApHOU Iepeaade
BO30yIUTENS], YTO BO3MOKHO TOJIBKO NPH BPOXKAESHHOM TOKCOIIa3Mo3e. JlomoNHuTeIbHbIE CBEJCHUS O
TOM, YTO B KBapTHPE YKHMBET KOIIKA, TAKXKE JAf0T BO3MOXKHOCThH MPEIIOIOKUTh TOKCOILIA3MO3, T.K.
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UMCHHO J>KUBOTHBIC CEMEHCTBa KOINAYBUX SIBISIOTCS OKOHYATENBHBIMH XO35€BAMU TOKCOILIA3MBbI.
CrocoObl  3apaXeHUWS:  THIIEBOW, TEeMOTpaHCHY3WOHHBIA, TpaHCIUIAIEHTAPHBIA, KOHTAKTHO-
npoecCHOHaNbHBIN (y THHEKOJOroB W pPaOOTHHKOB MICOKOMOWHATOB). lccnemoBanue, KOTOpoe
HEOOXOJMMO TPOBECTU Y JKEHINWHBI, YTOOBI BBISCHUTH INPHUYMHY BBIKHJBIIIA - HUMMYHOJOTHUYECKUC
peakimu. THBa3uOHHAsI 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 mapaswra. 3. Craguu >KU3HEHHOTO 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. Mexanndeckasi 0JI0Kaga KUIICYHUKA, HAPYIICHHE MPUCTEHOYHOTO MHUIIEBAPEHUS U
BcaceiBanus. 3. BereraruBnas ¢opma u nucra. 4. Tun Protozoa, kimacc Flagellata, orpsin Polymastigina,
pon Lamblia, Bug Lamblia intestinalis.

Tema 2. VYpoBHM OpraHu3anuM >KM3HH: MUKPOCHCTEMbI, Me30CHCTEMbI, MAaKpPOCHCTEMBI.
Bo3HnkHOBeHHMe KJIETOYHOW OpPraHM3alii KM3HHM B Iponecce 3BOJIONUH. THNBI OpraHu3anuu
KJIeTKH. Mopdoaorunieckue 0C00eHHOCTH MPOKAPUOTOB.

3apaya 3: IloaunmenTun COCTOMT W3 CHEAYIOLIUX aMHHOKHCIOT: BaJIMH-aJTaHUH-TIMLWH-TU3UH-
TpunTohaH-BaIHH-CEPHH-TIIyTaMUHOBas kuciota. Onpenenuts cTpykTypy ydactka JJTHK, koaupytomero
yKa3aHHBIH MOJUIENTH]I.

OtBer: B ycioBusX 3a1auu 1aHa NOCIEAOBATENIBHOCTh AMUHOKHUCIIOT, 10 KOTOPOH yCTAHABIUBAETCS
nopsaok HykineotunoB nPHK:

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

uPHK: 5’ TYVY-TLHY -ITY -AAA-VIT-TYY-VIIY-TAA 3

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

uPHK: 5’ TYV-THY-ITY-AAA-YIT-TYY-VIIV-TAA 3

Marpuunas uens JHK: 3° HAA-IIIA-TTHA-TTT-AHI-HAA-ATA-IITT 5°.

Ho JHK cocrout m3 2-Xx 1emei, 3Ha4UT, MOCIEAOBATEIHLHOCT CMBICJIOBOM MM KOJAOTEHHOW LIEeH
JHK Oyner cnenyromeii:

STTT-TUT -ITT-AAA-TIT -I'TT — TUT —T'AA 3’ — koioreHHast LieTb

Takum oO6pa3om, mosHas cTpykTypa Monekynsl JJHK:

STTT-TUT -ITT-AAA-TIT —I'TT — TUT —-T'AA 3’ — KomoreHHasl 11ETIb.

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

3agauya 4: 3epHa MNIIEHWIBI W CEMEHA IIOJICONHEYHWKA OOraTthl OpPraHWYECKVMH BEIIeCTBAMHU.
OO0bscHUTE, TOYEMY KaueCTBO MYKH CBA3aHO C COJEp)KaHHEM KIEWKOBHMHBI B Hell, KaKue OpraHHYecKue
BEIIeCTBa HAaxXOJATCS B KJIEWKOBHHE MIIEHWYHON Myku. Kakue opraHmdeckue BelecTBa HaXOISATCS B
CEMEHax MOJCOIHEYHUKA?

OTeeTt: KiielikoBuHa — 3TO Ta 4YacTh MYKH, B KOTOPOU COJACPKHUTCS OCIIKOBBIN KOMIIOHEHT, O1aroaapst
KOTOpPOMY Ka4eCTBO MYKH IICHUTCS BbIlIe. B cemMeHax mojcoHeuHnKa HapsLy ¢ OelKaMu U yriieBOJIaMH
B 3HAUYUTEIBHOM KOJIMYECTBE HAXOASITCS PaCTUTEIbHBIC KUPBI.

3anaua 5: Kak usmenurcs crpykrypa 0Oenka, eciau u3 kopupyromero ero ydactka JJIHK 5STTA-TI'T-
AAA-TTT-HAT 3’ ymanute nsathiil u 13- cieBa HyKJICOTUABI?

Otser: Iloctpoum Monekyny WPHK mo mpuHOHIYy KOMIZIEMEHTApHOCTH, a 3aTEM OIpPENEIHM
MOCJIEIOBATENBHOCTh AMUHOKHUCIIOT B MOJMIEITUAHOM LIETH 10 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 yew — neit — acn — nei

3HAUMT, €CNIM YOAINTh ISATBIA M TPUHAAMATHIN cleBa HyKJIeOTHABI u3 memu moiekyinsl JJHK, To Bo
BTOPOM MOJIOKEHUU ITUCTEHH 3aMEHUTHCS Ha JICUIUH, B TPETbeM IOJIOKEHHU JIU3UH 3aMEHUTHCS Ha



acmaparviH, B YETBEPTOM TNOJOXKEHUH (EeHHMJIAIaHUH 3aMEHUTHCS Ha JIEHIIMH, a TIATHIA TIyTaMuH
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 MPH pa3pblB€ MeMOpaHbl JIH30COM,
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: OgHOoM W3 (yHKUME NH30COM SIBISIETCS aBTONIM3 WM ayTodarus. B Hacrosimee Bpems
CKJIOHHBI CUUTATh, YTO Ipolecc ayTodaromurosa cBs3aH ¢ OTOOPOM M YHHUUTOXCHHEM H3MEHEHHBIX,
«CIIOMAaHHBIX» KJIETOYHBIX KOMIIOHEHTOB. B 1aHHOM ciiydae JM30COMBI  BBINOJNHAIOT  POJb
BHYTPUKJIETOUHBIX YUCTUIIBIIMKOB, KOHTPOJUPYIOUINX Ne(PEeKTHbIE CTPYKTYphl. B KOHKpETHOM ciyuae
HaKOIUICHUE JIM30COM M CBSA3aHO C BBINOJIHEHHEM (epMEHTaMHU 3TOW (DYHKIMH - aBTOJIM3 MOTHUOLIMX
KJIETOK.

3agaua 7: OOBIYHO, €CJINM KJIETOYHAS MATOJOTHA CBsI3aHa C OTCYTCTBHEM B KIIETKaX IEYCHH M MOYEK
MIEPOKCHCOM, TO OPTaHU3M C TaKUM 3a00JeBaHreM Hexu3HecriocoOeH. Jlalite o0bsicHeHne 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 SJOM M pa3pyliaeT KIeTOYHble MeMmOpaHbl. 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 KJIETOK, TKAHEH U OPTraHoB.

3agauya 8: BockoBuiHbIe JTUMOGYCHMHO3B HEWPOHOB MOTYT MPOSBISATHCS B Pa3HOM BO3pacTe
(meTckoM, IOHOIIECKOM U 3pENOM), OTHOCSTCS K HCTHHHBIM OOJIE3HSM HAaKOIUICHHS, CBSI3aHHBIM C
HapylmeHneM (YHKOUH OpraHoWI0OB MEeMOpPaHHOTO CTPOCHHUS, COACPKAIIMX OONBIIOE KOJIHYECTBO
rugponuTHdeckux pepmenToB. CHMIITOMATHKA BKIIIOUACT MPU3HAKU MOPAKEHUS LIEHTPAIILHONW HEPBHOMN
CHCTEMBI ¢ aTpoduell roJOBHOIO MO3Ta, NPUCOEAUHSIOTCS CYAOpPOKHBbIE NMpunanku. J{uartos cTaBUTCS
NIpY JICKTPOHHOW MHUKPOCKOIHH - B 3TUX OPTaHOMAAX KIETOK OYCHb MHOTUX TKaHEeW OOHapYKHBaIOTCS
MaToJIOTH4ecKue BKItoYeHusl. OOBsCHUTE, B KAKOM OPraHOUC B KJIETKaX HapylieHa QyHKIU?

OTtBer: Y mofeil Cc MaHHOW MATOJNIOTHEH HapylieHa (QYHKIUS JH30COM, BO3MOXHO, 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 TepelacTcs TOJNBKO MO
MaTEPUHCKOW JINHUM K JETsAM 00eux MmojoB. OOBACHUTE, B KAKOM OpPTaHOWE MMPOU3O0ILIA W3MEHECHHSI.
OtBer oOocHY#TE.

OTtBetr: mpousonien Aedext wmutoxoHApuanbHort JIHK, wmer HenpaBuiabHOE CUYUTHIBAHHUE
WHQOpMAIUK, HapylIaeTcsl CHUHTE3 cleNu(HuUecKnx OENKOB, MPOSABISAIOTCS Je(PEKThl B PazIMIHBIX
3BeHbsAX LuKiIa KpeOca, B IpIXaTenbHOM LENH, YTO HNPUBENIO K Pa3BUTUIO PEAKOr0 MUTOXOHAPHAIHHOTO
3a0oeBaHusl.

Tema 4. /KuzHeHHbIi HUKI kiaeTkU. [lepuoan3anns KJIeTOYHOro NUKJIA. THIBI JeJieHUs1 KIeTOK

3agaya 9: Kakue ramersl 1 B KaKOM COOTHOLICHHH 0Opa3yroTcs M3 crnepMmarouuTa | mopsaka c
HabopoM 2A+XY npu HEpacX0KIEHUH MOJIOBBIX XPOMOCOM B JIBYX JIEJIEHUSAX MeHo3a.

OtBet: Ilpm HepacXxoXIAEHWH TIOJOBBIX XPOMOCOM B II€PBOM MEWOTHYECKOM [EJIEHUH U3
crnepmaronura 1-ro mopsaka ¢ Habopom xpomocoM 2A+XY o0pa3zoBajock /Ba CIEpMaToLuTa 2-TO
nopsaka ¢ Habopom A+XY — 24 xpomocomsl 1 A+O — 22 xpomocomsl. [1o ycnoBuro 3agadn mpon30IIII0
HEPACXOXJACHWE XpOMAaTHi TIOJOBBIX XPOMOCOM M BO BTOPOM [EJIEHHW Meio3a, IMO03TOMY 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
OJIMHAKOBBIE criepMaTHbl ¢ Habopom A + O — 22 xpomocoMbl. B urore obpasyercst Ba THIIA TaMeT:
A+2XY c¢ BeposTHOCTBIO 25% 1 ¢ HabopoM A + O ¢ BeposTHOCTBIO 75%. 3HaYUT, U3 criepMaronura 1-ro
nopsiika ¢ HabopoMm xpomocoM 2A + XV mpu HEepacXOKICHUHU MOJOBBIX XPOMOCOM 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 HACIIEJICTBEHHOTO MaTepraiia OyJeT IMeTh KileTka B MeTadase mpu (popMUpPOBAHUN E€IIMHOTO
BEpeTeHa JIeTICHHS, a TAKoKe JJOUepHHE SJIpa M0 OKOHIYAHHH MUTO3a?

OTtBeT: B KkaxmoM u3 IBYX siep, BCTYNHBIIUX B MHUTO3, XPOMOCOMBI JIMIUIOWJAHOTO HAOOpa yxke
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 IeHETHYECKON MH()OPMAILIUK COCTABHUT, CIEAOBATEIBHO - 4n8c (TETparuionIHbINA
HA0OpP CaMOYJIBOCHHBIX WM PEILTUIIMPOBAHHBIX XpOMOCOM). B aHadaze MUTO3a 3TOM KIETKH K MOJIOCAM
JIOYEPHUX KIETOK pa3oumayTcss xpomaTunabl. [lo okoHWaHWM MHTO3a sApa MOYEPHUX KIETOK OYIyT
coJiepkaTh 00beM reHeTHueckor napopManuu = 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.

OTtBet: O003HAYMM aJJICNIM T€HA, ONPECIIAIONIETO OKPACKY IJIa3:

A — xapernasocTb

a — TOIy0Or1a30CTh

Tak Kak IO yCJIOBHIO 33jaud 00a POJUTENIM Kaperiasbl, B UX T'CHOTHIAX JOJDKHOOBITH XOTs OBbI 1O
omxHOMYy amenio A. BmecTo 2-ro aniens 5Toi ajjiebHOM maphl ToKa CTaBUM 3HAK BOIIPOCaA:

P: (PA? e d’A?

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

CJ'IC,I[OBaTeJ'IBHO, B 'CHOTHUIIAX MAaTCPU U OTLA MOJIKHBI OBITh PCeUOCCCUBHBIC AJUICIIN a. Brmmewm amiens a
BMECTO 3HAaKa BOIIPOCA B ICHOTHUIIAX pO,Z[PITeJ'IefII

P: (P Aa X dAa

F1: aa

3HAUUT FEHOTHUIIBI POAUTENEH OTUHAKOBBI — Aa.

3agaya 12: V yenoBeka KaTapakTa W MOJUAAKTHIINS OINPENEISIIOTCS ayTOCOMHBIMHU JOMUHAHTHBIMU
TECHO CICTUICHHBIMH AJUICIISIMU Pa3HBIX TeHOB. JKeHIMHA, HOpMaibHAs 110 000MM TIpHU3HAKaM, BBIILIA
3aMyX 3a MYXYHHY C JIByMs aHOMaJIUsMHU. V3BeCTHO, 4TO KaTapakTy OH YHACJIEIOBaJ OT MaTepH, a
MOJIMJIAKTIUTNIO — OT OTIa. KakoB IpOrHO3 MOTOMCTBA B 3TOU ceMbe?

OtBet: O003HAYMM aJJICIH T€HOB:

A — xarapakTa

a — HOpMAJILHOE 3pEHUE

B — monumakrrnus

b — HopManbHOE KOMUYECTBO MAIBIICB



YCTaHOBHM TE€HOTHNBI POAMTENEH: IOCKOIBKY JKEHIIMHA 10 (EHOTHUIY HOpMalbHa IO JBYM
MpU3HaKaM, ee TeHOTHN: aabb. MykunHa UMeeT 00€ aHOMAJIMH, 3HAYUT B €T0 TCHOTHUIIC JODKHBI OBITH
JIOMHHaHTHBIC ayiend A u B. MyxuuHa yHaclezoBan OfHy aHOMAaJIHMIO OT MaTepH, 3HAYUT OT OTIa IO
9TOMY MNpPHU3HAKy OH YHAaclielOoBall HOPMAaNbHBIA allieNb, T.€. MYXXYMHA TETEPO3UTOTEH MO IEPBOMY
npm3Haky (reHorun Aa). Bropyro aHomanuio (MOMMIAKTHIIAIO) OH TIONYYHJI OT OTIA, a OT MaTepH IO
3TOMY MPHU3HAKY OH TOJYYHI ajlIellb HOPMEI, T.€. OH Te€TepO3UTOTeH U 0 BTOpoMy TeHy: Bb. Takum
obpazom, ero renotun: AaBb. IlockoibKy TeHBI OBYX NPH3HAKOB CIEIUICHBI, CIEAYyeT NaThb 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
HOPMAaJIbHOTO KOJMYECTBa MaJbLEB — B. B OTIOBCKOM XpoMOcoMe HaxoIsaTcs ajuielb HOPMAajbHOTO
3peHrsl — a W aienb HoMuAakTwind — B. Tak kak reHbl IByX HPU3HAKOB a0CONIOTHO CHEIUICHBI, Y
JUTETEPO3UTOTHOTO MY)KUMHBI ¢ TeHOoTHoM AaBb oOpasyercs nBa tuma ramer: Ab u aB. 3amumem
CXEMY CKPEUIMBAHWSI, BBIHUIIIEM 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 KOJIMYECTBY MajbLEB, U aaBb — cOOTBETCTBYEeT HOPMAIbHOMY 3PEHHIO U HOIMIAKTHIIHH.
BeposTHOCTB KaXI0ro u3 3TUX reHoTunoB 2 unu 50%.

3HaYUT, B JAHHOIN ceMbe BO3MOYKHO POKJEHHE J1eTell TOJIBKO ¢ oHOM aHomanueil: 50% BeposTHOCTD
POKIIEHUS IeTeH ¢ KaTapakTOW M HOPMaJIbHBIM KOJUYeCTBOM HayblieB U 50% — ¢ HOpMaIbHBIM 3peHHUEM
U MOJIUIAKTHIINEH.

3agaua 13: [lo naHHBIM aHaMHE3a MaTh 37J0POBA M MPOUCXOAUT M3 OJArOMONyYHOH MO OJHOW W3
¢dopM uxtro3a ceMmbH (X CIEIJICHHBIN PEIECCUBBINA THIT HACJICIOBaHMS), a OTEI] — OOJieH 3Toi (popmoit
uxtuo3a. Jlodp 3THX poauTeneld BBIXOAMT 3aMyX 3a 340poBoro oHoury. OmpenenuTe CTENeHb
TeHETHYECKOT0 PUCKa POXKICHUS OOIBHOro MaHHOW (opMoil nxTHo3a peOeHKa B 3TOW MOJIOJON CeMbe.
Kakne METOAbI HpeHaTaJIBHOﬁ JAUAarHoCTUKU MOTYT 6LITL HCIIOJIB30BaHbI 1JIA O6Hapy)KeHI/I$I JaHHOI'O
3abosieBanus y wioaa? Kakue peKoMeHAAINU JOJDKEH JIaTh Bpau-reHETHK

OrtBet: Ha ocHOBaHMM TaHHBIX aHaAMHE3a CTPOUM POJIOCIOBHYIO.
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Kenmmna, xotopas co6npaeTc;1 UMETh pe6eHKa, reTepo3uroTHa Mo reHy uxTHo3a. BeposTHOCTH
poxeHus 0OJIBLHOTO pebeHKa B Opake co 3J0POBBIM MYKYWHOU cocTaBisieT 25% oT Beex aereit, 50% —
ecmu poautcs Manbuuk, 0% —ecnu geBouka. I yTOYHEHUWSI BO3MOKHOCTH POXKICHHUS OOJIBHOTO
pebeHka mokaszaHbl xopuoHOHWonicus (8—12 Henens OepeMeHHOCTH) M amHHoueHTe3 (15—17 Henens
OepemeHHOCTH). MeTOoAbI MO3BOJIAIOT OMpPEJCTUTh Halluue X-TI0JIOBOTO XpOMaTHHA B KJIETKaxX IUIOJa
JUISL yCTQHOBJICHHS TI0J1.

Ecnu Oynet ycTaHOBJIEHO, YTO MOJI OyayIero pedeHka MyKckoi (remetuueckuii puck 50%), To Bpau-
TCHETUK JIOJDKCH OOBSCHUTH TSDKECTh MEIUIIMHCKUX TIOCJICACTBHI 3a00JIcBaHUS U PEKOMEHIOBATh
MPOBECTH UCKYCCTBEHHOE MpepbIBaHne OepeMeHHOCTH. [Ipy BBISIBICHHH KEHCKOTO ITOJIa y IJI0Ja PUCK
poxzeHus 6onbpHOrO pedenka paseH 0%.

3agaya 14: AnpOMHHM3M HacieqyeTcs Kak pElEecCHBHBIA ayTOCOMHBIN Mpu3HaK. 3aboiieBaHHe
BcTpeuaeTcs ¢ yactoroil 1:20000. Berancnure 9ucio reTepo3uroT B MOMYJIISIIH.

OTBeT: A — ajuienb, OTBEYAIONINHI 32 HOPMAJILHOE COIEPYKAHNE MEJIAaHUHA B TKAHSX.

a — aJUIesb, OTBEYAIOIINH 32 aTbOMHN3M

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.

CrneioBaTeNIbHO, YUCII0 reTepo3uroT B nomyiisinuu u3 20000 yenosek coctaput: 1/70x20000=280 uer.

2.4. llpoBeneHue KPYrjiaoro croa no reme «Poiab 0HOTOTrMYeCKHX U IPYTHX eCTECTBEHHO-HAYYHBIX
3aKOHOB M MOHSATHII B MPod)eCCHOHAJILHO IeATETLHOCTH MPOBH30PA»

OIIK-1 Cnoco0eH ucnoJib30BaTh OCHOBHBIE OHOJIOTHYecKHE, PU3UKO-XUMHUYECKHE,
XUMHYecKHe, MaTeMaTHYeCKHe MeTOIbI 1JIsl pa3padoTKH, HCCIEeT0BAHUI 1
IKCIEPTHU3BI JIEKAPCTBEHHBIX CPEACTB, U3rOTOBJIEHHUS JEKAPCTBEHHBIX
NMpenaparTon

3Hath OcHOBHBIE OMOJIOTUYECKHE METOIBI aHAITN3a ISl pa3pabOTKH, UCCISIOBAHUHA U
9KCIEPTU3BI, U3TOTOBJICHHUS JIEKAPCTBEHHBIX CPEJICTB, JIEKAPCTBEHHOTO
PaCTUTCIBHOT'O ChIPbI U 6I/IO_HOI‘I/IT-IeCKI/IX OGBCKTOB

YMeTh Hcmonb30BaTh OCHOBHBIE OMOJIOTHYECKHE METOIBI )1 pa3paO0TKHU, UCCACIOBAHUM U
AKCIEPTU3HI JIEKAPCTBEHHBIX CPEJICTB, N3TOTOBJICHUS JICKAPCTBEHHBIX MTPETIapaToB B
pamMKax M3y4aeMou JTUCIUILTUHBI

Biagers Mertononorueii  MCMONB30BaHMUS  OHMOJOTHYECKMX METOJOB Ui pa3paboTkw,
I/ICCJICJIOBaHI/Ifl U OKCIICPTHU3bI JICKAPCTBCHHBIX CpPEACTB MW JICKAPCTBCHHOI'O
PaCTHTEIHHOTO 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, buoreorieHo3. CTpyKTypa OHOTreoIeHO3a.

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

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

8. Perenepanuss W TpaHCIUIaHTamuMs OpraHOB u  TKaHed. Bkmaxg Poccuiickux — yueHBIX B
TPaHCTIIIAHTOJIOTHIO.

9. /lu- 1 moMUruOpUIHOE CKpEIIMBaHKMe. 3aKOH HE3aBUCHMOTO KOMOWHHPOBAaHUS HEaJUICIBHBIX T'CHOB.
AHanusupymolee CKpeluBaHue.

10. DBomonuonHbIe B3B! 10 JlapBuHa. OCHOBHBIC TOJOXKEHUs Teopru Jlamapka u e€ 3HaYeHuE.

11. Biusiane KypeHUs Ha YeIIOBeKa Ha Pa3HBIX CTAAMSIX MHIUBUIYATBHOTO Pa3BUTHSL.

12. X-cuennieHHOEe pelieCCUBHOE HAacleOBaHHe. Y-CIEMICHHOe HacienoBanue. lluTorurazmaTtmueckast
HACIIEICTBEHHOCTH (HACIIEIOBAHUE «pe3yc-(haKkTopay).

13. Ilpenmer Owonoruu. 3HadYeHWE OHWOJOTHHM ISl COXPaHEHHUS YHCTOTHI Oumochepsl., HApOIHOTO
XO03SMCTBA, MEIUIIUHEI.

14. Obmast xapakTeprcTHKa 0OOMEHa BEIIECTB M DHEPTUH. JHEPreTUIECKuii 0OMeH, ero 3Tarbl. ASpoOHbIe
Y aHadpPOOHBIE TIPOIIECCHI.

15. HampaBrieHne # 3aKOHOMEPHOCTH 3BOJIOIMOHHOTO Tiporecca. Ydenue H.A. CesepmoBa o
OHMOJIOTMYECKOM Tporpecce U perpecce (apomMopdo3, nAnoa anTaIys, AeTCHEPALHS).

16.Ten, kak (¢yHKIMOHAIbHAs OWOJOTHYECKas CIWHUIA HACJICACTBCHHOCTH. AJUICIBbHBIC U
HeaJJIeNlbHbIe, JIOMHHAHTHBIE W PEIECCHBHBIE TEHBl. ['0oMO- W rerepo3urotel. ['eHotwm, QeHOTHII,
TeHO(OHI.

17. OcoOeHHOCTH 4YellOBeKa Kak OOBbeKTa TEeHETUYCCKMX HCCICAOBaHUM. MeTonsl M3y4eHHUs
HACJICACTBCHHOCTH YeJIOBeKa (TeHeaJorndecKui, OIM3HEIIOBBIA, OMOXUMHUYCCKUN, IMUTOTCHETHICCKUM,
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. MytanuonHast usMeHunBoCTh. Kitaccugukanus myraruii. [losu - u reteporuioaus.

23. J)KuzHeHHbI [UKIT KIETKH, €ro TePHO/Ibl U MX CYITHOCTh. AMHTO3.

24. Ctpoenvie u (yHKIus simpa. XpoMocombl, ux (opma, crpoeHue, uucno. l[loHATHe 0 Kapuorure.
Kapuorun genoeka.

25. Yuenue Y.J/lapBuHa 00 M3MEHUMBOCTH, OOphOE 3a cylnecTBOBaHHE M €€ (POpMax, OTHOCHUTEIBHOMN
1eIeCO00Pa3HOCTH MPHUCIIOCOOICHUH.

26. HacnemoBaHue 4eIOBEKOM IPYIIT KPOBH | pe3yc-hakropa.

27. Penymnkanus v 3aadenue JJHK, PHK- Bunbl, 3Hauenue, cunres va JIHK-matpuire.

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

29. MonorubpugHoe ckpemnBanue. [Ipasuno eannooOpa3us rubpuaoB. 3akoH paciueruieHus. [Ipasuio
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 MPOUCXOXKICHHS YeoBeKa. OCHOBHBIE 3Tallbl aHTPOIIOTEHE3a.

34. Crpoenue siitiexiieTok. OBoreHes.

35. EctectBennblit otO0p 1o lapBUHY M COBpEMEHHOE ydeHHE 00 ecTeCTBEHHOM oTOope. TBopueckas
POJIb ECTECTBEHHOTO 0TOOPA.
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36. 310pOBhE YEIOBEKA U OKPYIKAIOIIast Cpeia.

37. dakTopsl DBOJIIOLWK: HACIEACTBCHHAS W3MEHYHBOCTH, W3OJISIHUS, MOMYJSIIMOHHBIC BOJHBI,
€CTECTBEHHEIN 0TOOP.

38. Poct u pasButHe 5MOpHOHa OHMoOreHeTWueckuid 3akoH [ ekkens-Mromiepa. AHOManus pa3BUTHSL.
YpoacTea u UX NPUUYUHBIL. BiIU3HEIbI.

39. XuMHUeCKUl COCTaB KMBBIX KJICTOK. MHKpO3JIEMEHTH M UX 3HadeHHe. Boga u €€ poib B KIIETKE.
Heoprannueckue Bemecrsa.

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

41. OcHOBHI ceneKuuu. Ponb celekuun B COXpaHEHWH BUAOBOIO MHOT000pass OPraHMYECKOro MHUpa.
Cenekuusi pacTeHHUH, )KUBOTHBIX, XapaKTEPUCTUKA UX OCHOBHBIX MeTOI0B. CeNeKIus MUKPOOPTaHI3MOB,
3HaYeHHE TSI MUKPOOHOJIOTHIECKOH MPOMBIIIITICHHOCTH.

42. I3ameH4nBoOCTh, €€ popMbl. MomudukanronHas n3MEeHUYUBOCTb. KOMOMHATHBHAS M3MEHYHBOCTD. X
3HAYECHUE B OHTOTCHE3E U IBOJIIOLHH.

43. Kmacc  «cmopoBukm».  Tokcomnasma,  MauspHbli  miazmoauid.  MopdodyHKIMOHAIBHAS
XapaKTepPUCTHKA, TTyTH 3apa)KeHus, TabopaTopHas THarHOCTHKA, MPO(DUITaKTHKA.

44, YXupbl. XUMHYECKHUI COCTaB U 3HAYCHUE KUPOB.

45. Crpyktypa W (PyHKINHM KOMITIOHEHTOB KJIETKH: ITUTOIUIa3MaTHYecKre MeMOpaHbl W KIETOYHBIE
obomouku. llurormasma. Mwuroxonnpun. Kowmmnekc ['ompmku u nmm3ocombl. KieTowHslil 1eHTp.
Opranous! qBrKeHUs. KiIeTouHbie BKIIOYCHIS.

46. MHuorooOpa3ue opraHu4eckoro Mupa. [[pUHIIMTIBI CHCTEMATHKH.

47. I'mobanbHBIE SKOJIOTHYECKHE TPOOIEMBI.

48. Hykneunosslie kuciotel. PHK, €€ coctar, MosekyisipHOE CTpOSHHE, JIOKATH3AIHs B KICTKE.

49. ®opMBbl B3aUMOOTHOUIICHUH MEXIy OpTraHM3MaMu: CHMOHMO3, KOMMEHCAIM3M, XHUIIHUYECTBO H
MapasuTH3M.

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

51. XuMuueckuii coctaB KJIETKH: YIIIEBO/BL, )KUPbI, BUTAMUHBI. X 3HaUeHue.

52. llenu nmuTaHus B OMOreoneHo3ax. 3aK0H 3KOJIOTHUSCKOM MUPAMU/IBL.

53. Cuntes Oenka B kierke. Poxs JJHK B mporpammupoBannu cuHTe3a Oenka B KieTke | eHeTHmuecKuit
koj. DyHKIMY UHPOPMAIIMOHHOMN, TpaHCTIOPTHO#H 1 pudocomoii PHK.

54. CyniHocTh ¥ ypPOBHHU OpraHH3alliy )KU3HH. MHOTroo0pasue CylecTBYIOMHUX (opM KUBOTO.

55. CrioHTaHHBIE W WHAYIUPOBaHHBIE MyTaluu. MyTareHHbIe (QakTophl ((pU3mUecKkne, XUMHUYECKUE,
Ouosoruueckre). 3arpsi3HeHHe OKPYKArOIIEH Cpeibl MyTareHaMH | UX TOCIIEACTBHS.

56. MuTo3, ero ¢a3sl. bruonornveckoe 3HaUeHHE MUTO3A.

57. Hyknennossie kucnotsl. [IHK, e€ cocta, MoJIeKysipHOE CTpOSHUE, JTOKATH3aIUs B KIIETKE.

58. Bun: ero kputepuu u crpykrypa. [lomymsmmst — amemeHTapHas enuHUIA SBoitonnd. OCHOBHBIC
CBOMCTBA MOIYJISLIY.

59. Dramel pa3putus renetuk. [.MeHenbs 1 3HaYeHHE er0 THOPHUI0IOTUIeCKOT0 METO/IA.

60. CrapocTb, Kak 3Tan oHToreHe3a. CoBpeMeHHOe NpeAcTaBlieHHe O cTapeHHH. CMepTh KIIMHUYECKas U
Ouosoruueckas. Peannmarus.

61. Becromno 1 monoBoe pa3MHOKeHHE. X CylITHOCTh U OMOJIOrHYecKOe 3HaYCHHE.

62. IIpeamer reHeTHKH, €€ 33a91 U METO/IBI.

63. [Ipoucxoxaeane >ku3HU. KpuTnka MeTapu3M4YeCKHMX W HJICATMCTHYECKUX TPEJCTaBICHUN O
BO3HUKHOBeHHM >ku3HH. Teopus A.W. Onapuna.

64. buonornveckre OCHOBHI TT0JIa | MOJI0BoW AuMopdm3m. I'epmadpoaurnsm. [lapreHorenes.

65. YrneBozpl — crpoeHne U QyHKUIMH. 3HAYEHUE YIIEBOIOB.

66. XpoMoCcOMHast TEOPHS HACIICICTBEHHOCTH, IIABHBIC MTOJIOKEHUSI.

67. Pa3zBuTHe KU3HU Ha 3emIe.

68. Crpoenue kieTku. CXOICTBO U PA3IUUMs PACTUTENBHBIX U )KUBOTHBIX KJIETOK.

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

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

71. Kakue 6nonornueckie MeToIbl HaXoIT IpuMeHeHre B Meauuae. Cdepa ux mpuMeHeHusl.

3.2. Bonpocsl 6a30BOro MUHHUMYMa MO JucuuILInHEe « Buosorus»

1. TIIpeamert u 3agaun 6nonornu. Kpurepun 6MOIOTHUECKUX CUCTEM

2. DneMeHTapHBIH U MOJICKYJISIPHBIA COCTaB )KMBOTO BEIIECTBA

3. Boga: cBsI3b MEXKIYy XMMHUYECKUM CTPOCHUEM M POJIbIO B )KU3HEACATEILHOCTH KIIETKH U OPraHu3Ma
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No ok

© ©

10.

11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.

22.
23.
24,
25.

26.

27.
28.
29.
30.

MusnepainbHble COJU U MX OMOJI0rU4ecKas poib

JIumuae! — CBSA3b CTPOCHMSI, CBOMCTB U (DYHKITHA

Pa3znoobpasue cTpoeHus 1 OMONOTHUECKUX (QYHKIHHA YTIIIEBOIOB

benku, ux conepxanue B KIeTKe, MOJIeKysipHas Macca. CTpoeHHe U CBOWCTBAa aMUHOKHUCIIOT.
[lepBuyHasi, BTOpu4Hasi, TPETUUHAS U YETBEPTHYHASI CTPYKTypa OeJika

buonornueckue GpyHknm OeIKOB

®DepMeHThI, IX XUMUYECKHI COCTaB U CTPYKTypa. bronornueckas pons pepmeHToB
HyxnenHoBsie KUCTOTHI — Heneproandeckue nonumepsl. Ctpoenue Hykiaeotuna. Oo6paszoBaHue
MOJINHYKIICOTH/IOB.

Ob6pazoBanue aByxuenodeyHoi monexyasl JHK. [IpuHIun koMmieMeHTapHOCTH

Knaccer knerounsix PHK 1 ux ¢pynkunu. Pazmimuus JTHK u PHK

XuMHudecKkoe CTpoeHre U ononorudeckas poias ATD

I'eneTHYECKUN KOX.

Tpanckpunusi.

Tpaucnsus.

DJeMEHTHI PeryJIsilUN 3KCIIPECCUU TEHOB

buorexnonorus

Tuns! k1eTounoi opranm3anun. CTpoeHNe SyKapuOTHYECKOH KIETKH. OTIHIUS pacCTUTEIHLHON 1
JKUBOTHOH KJIETOK.

Krerounast o6omouka. [{uromiasma.

OpraHou/sl ¥ BKIIIOYEHUS: 001ast xapakTeprctuka. OqHOMEeMOpaHHbIE OPTaHOUIbI.
JBymeMOpaHHBIE 1 HEMEMOpPaHHBIE OPTaHOMIBI

Knetounoe siapo KuzHeHHBIN (KIETOUHBIH) UK

MuTto3. AMUTO3.

Meiios.

I'm6pumonornveckuii Meton. MoHoruOpuHOe cKpemuBanue. [1epsrrit 3akoH Menaens (IpaBuiio
eanHooOpasust). Bropoit 3akon Mennens (mpaBuiio pacuieryieHus)

JurubpunHoe ckpenuBanue. Tperuit 3axkon Menaens (IpaBuiio HE3aBUCUMOTO HACIICIOBaHMS).
AHanuzupyroniee CKpeluBaHue.

B3aumoneiicTBUe aJIENIBHBIX T€HOB. B3auMOECTBUE HEAIIENBHBIX T€HOB

XpomocoMHoe onpezeneHue mnosa. CrerieHue ¢ MoJoM.

Menuko-reHeTH4eCKOe KOHCYJIBTUPOBAaHUE

ITpobnemMs! kKaHIEpOreHe3a

4. MeToau4ecKue MaTepHaJibl, ONpeAe/siiolye Npoueaypbl OLeHUBAHUS 3HAHUI, yMeHM,
HABBIKOB U (WJIN) ONBITA JeSITeIbHOCTH, XapaAKTEePU3YOIIMX 3Tanbl GOPMHPOBAHMUS KOMIIETEHIHIA.
OCHOBHBIMH dTanamMu (GOpMUPOBAHHUS YKa3aHHBIX KOMIIETCHIIUH MTPH U3YUCHUH CTyICHTaMHU
JTUCIIMIUIMHBI SBIISIOTCS MTOCIIEI0BATENILHOE H3YUEHUE COJIEPKATEILHO CBA3aHHBIX MEXIy co0oi
pasoenog (mem) yaeOHbBIX 3aHATHH. V3yUueHne Kaxa0ro pas/ena (TeMbl) IpenoiaraeT OBIaeHIe
CTYJE€HTaMH HEOOXOAMMBIMH KOMITETEHIIMSIMU. Pe3ynpTaT aTTecTaluu CTy/ICHTOB Ha PA3INYHBIX dTanax
(bopMHpOBaHNSI KOMIIETECHIINI ITOKa3bIBAET YPOBEHb OCBOCHHSI KOMIIETEHIIUN CTY/ICHTAMH.
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4.1.TlepeyeHb KoOMMeTeHUHil ¢ yKa3aHHeM 3TanoB UX (GopMHPOBaHUS B MpoLecce OCBOeHUs 00pPa30BaTeIbHOHl MNPOrpaMMbl B paMKax y4yeOHOM

aucuunanibl. Kpurepuu onennBanus copmu

OBAHHOCTH KOMIETEHIMii HA Pa3HBIX ITanax ux GopMupoBaHus

®opmup | UuaukaTopbl Coaep:xanue Ilnanupyemble pe3yJibTaThl Kpurepnu oueHnBaHus pe3yJbTaToB 00y4eHHs (JeCKPUNITOPbI) 110 IKaJIe

yemasi c¢()OpMHPOBAHHO | KOMMETEHUHH/UHAUKAT | 00yUYeHHs 3aYTeHO/He 3aYTEeHO

KOMIIeTe | CTH opa (ToxasaTeny JOCTUKEHHS «He 324TeHO» «324TEHO»

HIHUs KOMIeTeHIuii 33JJaHHOTO YPOBHSI OCBOCHHUS

KOMITETEHITHI)

OIIK-1 Crioco0OeH UCmonp30BaTh | 3HATH: OO6yyatouuiicst IeMOHCTPUPYET OO0y4arouuiicss IEMOHCTPUPYET
OCHOBHEIE OcHOBHBIE OHONIOTHYECKHE, (parmMeHTapHBIC 3HAHUS OCHOBHBIX c(OpMHUPOBAHHbBIE CUCTEMAaTHYECKUE
6uosioruyeckue, (U3UKO-XMMUYECKUE, XUAMUYECKUE, | OMOJOTHYECKUX, (PU3UKO-XUMHYECKUX, | 3HAHUS OCHOBHBIX OMOJIOTHYECKHUX,
(U3MKO-XUMUYECKHUE, MaTeMaTHYeCKUEe METOIbI IS XUMHYECKHX, MATEMAaTHYECKUX (M3UKO-XUMHUYECKIX, XUMHUUYECKUX,
XUMHUYECKHE, pa3paboTKu, NccIeOBaHUN U METOJIOB JJISI Pa3pabOTKH, MaTeMaTHYECKUX METO/IOB IS
MaTeMaTHYECKHe 9KCTIEPTHU3BI JICKAPCTBEHHBIX WCCIIEJOBaHUI M 3KCIICPTH3bI pa3paboTKy, UccIeOBAaHUHN U
METOJIBI U Pa3pabOTKH, | CPENCTB, H3TOTOBICHUS JIEKapCTBEHHBIX CPE/ICTB, SKCTIEPTHU3HI JICKAPCTBEHHBIX CPEIICTB,
HCCIIEJOBAaHHUH H JIEKapCTBEHHBIX NTPENapaToB. M3TOTOBIICHHUS JICKAPCTBEHHBIX M3TOTOBJICHHUS JICKAPCTBEHHBIX
9KCIIEPTHU3BI Ymern: MPEenapaToB. MPEenaparos.

JIEKapCTBEHHBIX CPEACTB, | Icronb30BaTh OCHOBHBIE OO6yuaronuiics AeMOHCTPUPYET OO0y4aronuiicss AeMOHCTPUPYET
W3TOTOBJICHUS Ouonoruieckue, GU3MNKo- (parmMeHTapHBIC YMEHHSI UCIIOIB30BaTh | COPMUPOBAHHBIE CUCTEMATHYECKUE
JIEKapCTBEHHBIX XMUMHYECKHEe, XUMHUECKUE, OCHOBHbIE OHOJIOTHYECKUE, (PUIHKO- YMEHHS UCTI0JIb30BaTh OCHOBHEIE
IpenapaToB MaTeMaTHYeCKUEe METOIbI IS XMMUYECKHe, XUMHUYECKHE, Ouonoruyeckue, GU3NKO-XMMHUUECKHE,
pa3paboTKH, UCCIIeJOBAaHUIT U MaTeMaTHYECKHE METOBI IS XMMHYECKHe, MaTeMaTHIeCKIe METO/IBI
9KCIEePTHU3BI JTEKaPCTBEHHBIX pa3paboTKu, UCCIEIOBAaHUH 1 JUIsl pa3pabOoTKH, UCCIIEIOBAHUN 1
CPE/ICTB, U3TOTOBIICHNUS 9KCIEPTU3bI JICKAPCTBEHHBIX CPEJICTB, | SKCHEPTU3bI JIEKAPCTBEHHBIX CPEJICTB,
JIEKapCTBEHHBIX ITPENaparoB. M3TOTOBIICHHUS JIEKAPCTBEHHBIX M3TOTOBJICHHUS JIEKAPCTBEHHBIX
Buagern: Mpernaparos. Mpenaparos.
CriocoOHOCTBIO UCTIONTE30BATh OO0yJaroniuiicsi IEMOHCTPUPYET OO0yJaroniuiicst IEMOHCTPUPYET
OCHOBHbIE OMOJIOTHYECKHE, (parmMeHTapHBIC CIOCOOHOCTH c(OpMHUPOBAHHbBIE CHCTEMAaTHIECKUE
(U3UKO-XMMUYECKHE, XAMUYECKHEe, | MCIOIb30BaTh OCHOBHbIC CIOCOOHOCTH UCIIONB30BaTh OCHOBHBIE
MaTeMaTHYeCKUE METOIBI [ Ouonoruyeckue, GU3MKO-XMMHUUECKHE, | OHoJOrH4yeckue, GU3MKO-XHMMHUUECKHE,
pa3paboTKH, UCCIIeJOBAHUIT U XMMHYECKHe, MAaTEMaTHIeCKHEe METO/Ibl | XUMUYECKHEe, MaTeMaTHIeCKUe METOIBI
SKCHEPTU3bI JIEKAPCTBEHHBIX JUTs pa3paboOTKH, UCCIIEOBAHUN U JUTs pa3paboOTKH, UCCIIEOBAHUN U
CpPEICTB, H3TOTOBICHUS HKCHEPTHU3HI JIEKAPCTBEHHBIX CPEACTB, | IKCHEPTHU3HI JIEKAPCTBEHHBIX CPEJICTB,
JIEKapCTBEHHBIX IPenapaToB. M3TOTOBJICHHS JIEKAPCTBEHHBIX M3TOTOBJICHHS JIEKAPCTBEHHBIX
Ipenaparos. IIPEnaparos.
OIIK-1.1 IIpuMeHseT OCHOBHbBIE 3HaTh: OOyuaronuiicst IeMOHCTPUPYET OOyuaronuicst JEeMOHCTPUPYET

OHOJIOrHYECKHE METOBI
aHaJIM3a s
pa3paboTkuy,
HCCIEIOBAaHUI 1

OcHOBHBIE OMOIOTHYECKUE METOIBI
aHanu3a JuIsd pa3paboTKH,
HCCIICAOBAHHNA U SKCIIEPTU3BI
JICKAPCTBEHHBIX CPEACTB U

(hparMeHTapHBIC 3HAHHS OCHOBHBIX
OHMOJIOTHYECKAX METOOB aHAN3a JIs
pa3paboTKu, UCCIIEIOBAHUN U
9KCIIEPTU3BI JICKAPCTBEHHBIX CPEJICTB U

C(l)OpMHpOBaHHI)IC CUCTCMATUYCCKUC
3HAHUS OCHOBHBIX OHOJIOIHYECKUX
METOAO0B aHAJIU3a IJId pa3pa60TKI/1,
I/ICCJ'IG,HOBaHI/Iﬁ 1 SKCHCPTU3BI

15




SKCHEPTU3BI
JIEKapCTBEHHBIX CPECTB
U JIEKapCTBEHHOT'O
PaCTHTENBHOTO CHIPHS

JICKapCTBEHHOT'O PaCTUTEIHLHOIO
CBIPBSL.

Ymern:

[IpumeHsTH OCHOBHBIE
OMOTIOrMYeCKHe METO/IBI aHAIN3a
IUIs pa3paboTKy, NCCIIEJOBAHUN U
9KCTIEPTHU3BI JICKAPCTBEHHBIX
CPEZCTB U JIEKAPCTBEHHOTO
PacTUTENHFHOTO CHIPHA.

Baaners:

CnocoOHOCTBIO IPUMEHSITH
OCHOBHbIE OHOJIOTHYECKUE METO/IBI
aHayu3a Ui pa3paboTKH,
HCCIIEI0BAaHUM U 3KCIIEPTU3BI
JIEKapCTBEHHBIX CPEACTB U
JIEKapCTBEHHOTO PACTUTEIBHOTO
CBIPBSI.

JIEKaPCTBEHHOTO PACTUTEIBHOTO
CBIPBS.

OO6yuaronuiicss AeMOHCTPUPYET
(parMeHTapHbIe YMECHHS IPUMEHATD
OCHOBHBIE OHOJIOTUYECKUE METOIbI
aHanmm3a st pa3padoTKHy,
HCCIICIOBAHUI U SKCTICPTU3BI
JIEKapCTBEHHBIX CPEACTB U
JIEKaPCTBEHHOTO PACTUTEIHLHOTO
CBIPbSL.

OO6yyarouuiicst IEMOHCTPUPYET
(hparMeHTapHbIC CLIOCOOHOCTH
MMPUMEHATH OCHOBHBIC 6I/IOHOFI/I‘ICCKH6
METO/Ibl aHaNIu3a JUIsl pa3paboTKy,
UCCIICIOBAHUI U SKCTICPTU3BI
JIEKApCTBEHHBIX CPEACTB U
JIEKAPCTBEHHOTO PACTUTEIHHOTO
CBIPBSL.

JIEKapCTBEHHBIX CPE/ICTB U
JIEKapCTBEHHOTO PACTUTEIBHOTO CHIPBSL.
OOyuaronuiicsi JeMOHCTPUPYET
c(OpPMHUPOBAHHBIC CHCTEMATHICCKUE
YMEHHUSI IPUMEHSITh OCHOBHBIC
OHOIOrMYECKUE METO/IbI AHAIN3A IS
pa3paboTKH, UCCIENOBAHUH 1
9KCTIEPTHU3BI JISKAPCTBEHHBIX CPEJCTB U
JIEKaPCTBEHHOTO PACTUTEIBHOTO CHIPHSL.
OOGyuarouuiicst IEMOHCTPUPYET
c(hOpMHUPOBAaHHBIE CUCTEMATHYECKUE
CIOCOOHOCTH MPUMEHSTH OCHOBHBIC
OMOJIOrMYeCKHe METO IbI aHAIN3A JUIs
pa3paboTKH, UCCIIEIOBaAHUN U
9KCTIEPTHU3BI JICKAPCTBEHHBIX CPEJCTB U
JIEKAPCTBEHHOTO PACTUTEIBHOTO CHIPBSL.

OIIK-1.2

[IpuMeHsieT OCHOBHbIE
(U3UKO-XUMUYECKUE U
XUMHYECKUE METOIBI
aHaau3a st
pa3paboTku,
HUCCJIEIOBaHUN B
SKCIEPTHU3BI
JICKAPCTBCHHBIX CPEJICTB,
JICKApCTBEHHOTO
PaCTHUTEIILHOTO CBHIPhS
OMOIOTHYECKUX
00BEKTOB

3HaTh:

OCHOBHBIE (PI3UKO-XUMHUIECKUC H
XMMHYECKHE METO/IBI aHAIN3a IS
pa3paboTKH, UCCIeOBaHUN U
3KCHepTI/I3I)I J'IeKapCTBeHHI)IX
CpPE/CTB, JIEKAPCTBEHHOT'O
paCTI/ITeJ'H)HOFO CI)IpI)SI n
OMOJIOTHYECKHX 00BEKTOB.
YMerh:

[IpuMeHSATh OCHOBHBIE (PH3HKO-
XMMHYECKHE U XUMHUECKHE
METOJIBI aHAIH3a TS pa3paboTKH,
HCCIICAOBAHHNA U SKCIIEPTU3BI
JICKAPCTBEHHBIX CPECTB,
JICKAPCTBEHHOTO PaCTUTEIHLHOTO

CBIPBSI 1 OMOJIOTHUECKUX OOBEKTOB.

Baaners:

CriocoOHOCTHIO IPUMEHATH
OCHOBHBIC (1)I/I3I/IKO-XI/IMI/I‘JGCKI/IC u
XMMHUUYECKHE METOIbI aHaIM3a JIJIst
pa3paboTKu, UCCIeJOBAaHUH U

OO0yJaronuiicsi IEMOHCTPUPYET
(hparMeHTapHBIC 3HAHWS

OCHOBHBIX (PU3NKO-XUMHICCKHUX H
XMMUYECKHX METOJIOB aHaJN3a [T
pa3paboTKu, UccleT0BaHuN 1
9KCHEPTHU3HI JIEKAPCTBEHHBIX CPEJCTB,
JIEKapCTBEHHOTO PACTUTEIHFHOTO CHIPhS
1 OMOJIOTHYECKUX OOBEKTOB.
OO0yuaronuiicss AeMOHCTPUPYET
(hparMeHTapHBIC YMEHUS IPHUMEHATH
OCHOBHBIC (PU3HKO-XUMHYECKUE U
XUMHYECKIE METOBI aHAIN3a IS
pa3paboTKH, HCCIIEIOBAHUH U
9KCIIEPTU3BI JICKAPCTBEHHBIX CPEJICTB,
JIEKapCTBEHHOTO PACTUTEIBHOTO CHIPhS
1 OMOJIOTHYECKUX OOBEKTOB.
OO0yy4aronuiicst IEMOHCTPUPYET
(bparmenTapHbie CIOCOOHOCTH
MIPUMEHSTh OCHOBHBIC (PU3HKO-
XUMHYCCKHE U XUMHYCCKUE METOIBI
aHaym3a JUIst pa3paboTKH,

OOy4aroniuiicst IEMOHCTPUPYET
c(hOopMHUpPOBAHHBIC CHCTEMATHICCKHE
3HaHUS OCHOBHBIX (DH3UKO-XUMHUIECKUX
M XMMHUYECKHX METO/IOB aHaJi3a sl
pa3paboTKu, UCCIIEI0BAHU U
OKCIICPTU3BI JICKAPCTBEHHBIX CPEACTB,
JIEKaPCTBEHHOTO PACTUTEJIBHOTO CHIPBS U
OHOIOTHYECKUX OOBEKTOB.
OO0y4aronuiicss IeMOHCTPUPYET
c(hOpMHUPOBAHHBIC CHCTEMATHICCKHE
YMEHHUS IPUMEHSTH OCHOBHEIC (DU3HKO-
XUMHYECKUE U XUMIYECKUE METOIBI
aHanmm3a st pa3pabdO0TKH, UCCICTOBAHIH
W 9KCIEPTU3BI JIEKAPCTBEHHBIX CPEJICTB,
JIEKAPCTBEHHOTO PACTUTEIBHOTO CHIPhS U
OHOIOTHYECKUX OOBEKTOB.
OO0yyaroutuiicst IEMOHCTPUPYET
chopMHUpOBaHHBIE CHCTEMAaTHIECKUE
CMOCOOHOCTH TPUMEHSTH OCHOBHBIC
q)PI?;HKO-XPIMH‘-IeCKI/IC 1 XUMHUYECCKHE
METOJIBI aHAIH3A JJIs1 pa3pabOTKH,
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IKCIEPTHU3BI JICKAPCTBEHHBIX
CpPEJICTB, JICKAPCTBEHHOTO
PACTHUTEIILHOTO CBHIPhS U
OHOJIOTHYECKHX 0OBEKTOB.

HCCIICIOBAaHUN U SKCIICPTU3BI
JICKAPCTBCHHBIX CPEJICTB,
JICKAPCTBCHHOTO PACTUTEIBHOTO CHIPhS
1 OMOJIOTMYECKUX 00OBEKTOB.

HCCIICIOBAaHUN U SKCIICPTU3BI
JICKAPCTBCHHBIX CPEJICTB,
JICKAPCTBCHHOTO PACTUTEIHHOTO CBHIPhS U
OMOJOTHYECKUX OOBEKTOB.

OIIK-1.3 IIprMeHseT OCHOBHBIE 3HaTh: OOyuaronuicst JEeMOHCTPHPYET OOyuaronuicst JEeMOHCTPHPYET
METOZBI (PU3HKO- OCHOBHBIE METOIBI (PUZUKO- (hparMeHTapHBIC 3HAHUS OCHOBHBIX c(hOpMHUPOBAHHBIC CHCTEMATHYECCKIE
XHMHYECKOTO aHAJIU3a B | XMMHYECKOTO aHaIu3a B METOHOB (PM3UKO-XUMUIECKOTO 3HAHUS OCHOBHBIX METOJOB (pHU3UKO-
M3TOTOBJICHUH W3TOTOBJICHHUH JIEKapCTBEHHBIX aHaJIN3a B U3TOTOBJICHUU XHMHYECKOT0 aHAJIN3a B H3TOTOBJICHHU
JIeKapCTBEHHBIX npernaparos. JIEKapCTBEHHBIX IIPENapaToB. JIEKapCTBEHHBIX IPENapaToB.
IpenapaToB Ymern: OOyuaronuicst JeMOHCTPUPYET OO0y4aroImuics AEMOHCTPHPYET

IIpuMeHATH OCHOBHBIE METOBI (parmMeHTapHBIC YMEHUSI IPUMEHSTH c(hOpMHUPOBAHHbBIE CUCTEMATHYECKUE
(1)I/I3I/IKO-XI/IMI/I'~ICCKOFO aHajm3a B OCHOBHBIC MCTOBbI (I)I/ISI/IKO- YMEHUA NIPUMEHATH OCHOBHBIC MCTO/bI
H3roTOBJICHUH JICKAPCTBEHHBIX XUMHYCCKOT'O aHAaJIu3a B U3roTOBJICHUU q)HSI/IKO-XI/IMI/I‘-IeCKOFO aHaJiu3a B
npenaparos. JICKapCTBCHHLBIX IpCTIapaToB. H3IrOoTOBJICHUM JICKAPCTBCHHBIX
Baaners: OO6yyarouuiicst IEMOHCTPUPYET MpemnapaToB.
CrocoGHOCTBIO IPUMEHSATD (parMeHTapHbIe CIIOCOOHOCTH OO0y4aroImuics AEMOHCTPHPYET
OCHOBHBIE METOIBI (PU3UKO- NPUMEHSATH OCHOBHBIC METOABI c(opMHPOBAHHBIC CHCTEMATHICCKUE
XAMHYECKOTO aHAIIN3a B (M3HKO-XMMUYECKOTO aHAJIN3a B CIIOCOOHOCTH IIPUMEHSTH OCHOBHBIC
W3TOTOBJICHHUH JIEKAPCTBEHHBIX W3TOTOBJICHUH JICKAPCTBEHHBIX MeTObl (PH3UKO-XUMUYESCKOTO aHAN3a B
npenaparos. Ipenaparos. W3TOTOBJICHUH JICKAPCTBEHHBIX
Ipenaparos.

OIIK-1.4 IIpumensier 3HaTh: OOyuaronuicst JeMOHCTPUPYET OOyuaronuicst JEeMOHCTPUPYET
MAaTCMaTUYCCKUC Maremaruueckue MCTObI (bparMeHTapHLIe 3HaHUA C(bOpMI/IpOBaHHI)Ie CHUCTCMAaTHUYCCKHUC
METOABI U OCYHICCTBIIACT O6pa6OTKI/I JaHHBIX, TOJIYYCHHBIX B MATEMATHUYCCKUX MCTOO0B 06pa60T1<1/1 3HAHUA MaTCMAaTHYCCKHUX MCTOJJ0B
MaTEMaTHYCCKYIO Xoae I/ICCHe}:[OBaHI/Iﬁ 1 OKCIICPTU3BI JaHHBIX, MMOJIYYEHHBIX B XOJI€ O6pa6OTKI/I JaHHBIX, TOJTYYCHHBIX B XOI€

00paboTKy JaHHBIX,
TMOJYYCHHBIX B X0/1€
pa3paboTku
JIEKaPCTBEHHBIX CPEJICTB,
a TaK)kKe MCCIICI0OBAHUMN U
IKCIEPTU3BI
JICKApCTBCHHBIX CPEJICTB,
JICKApCTBEHHOTO
PaCTUTECIBHOI'O ChIPhA U
OMOJOTUIECKIX
00BEKTOB

JIEKapCTBEHHBIX CPEACTB,
JIEKapCTBEHHOTO PacTUTEIHHOTO
CBIPBSI U OMOJIOTHUECKUX OOBEKTOB.
YMmersn:

OcymecTBIAT> MaTEMaTHIECKYIO
00paboTKy JaHHBIX, TOJYIEHHBIX B
XOJI€ UCCIIEIOBAaHUN U SKCIEPTU3BI
JIEKapCTBEHHBIX CPEACTB,
JIEKapCTBEHHOTO PaCTUTEIHFHOTO
CBIPBSI 1 OMOJIOTHUECKUX OOBEKTOB.
Baapers:

CriocoOHOCTHIO IPUMEHATH
MaTeMaTHYECKHUEe METO B
00pabOTKHN TaHHBIX, HOTYYEHHBIX B

HCCIIEI0OBAaHUM U SKCIIEPTU3BL
JIEKapCTBEHHBIX CPEJICTB,
JIEKapCTBEHHOTO PACTUTENBHOTO CHIPhS
1 OMOJIOTHYECKHUX OOBEKTOB.
OO0yJaroniuiicsi IEMOHCTPUPYET
(hparMeHTapHBIC YMEHUS
OCYILECTBIISATH MATEMATHICCKYIO
00paboTKy TaHHBIX, IOJTYYCHHBIX B
X0JI€ UCCIIEIOBAHUN U AKCTIEPTU3BI
JIEKapCTBEHHBIX CPEJICTB,
JIEKapCTBEHHOTO PACTUTEIBHOTO CHIPhS
1 OMOJIOTHYECKUX OOBEKTOB.
OO0y4aronuiicsi IeMOHCTPUPYET
(parmenTapHoe ClocOOHOCTH

HCCIIEI0BaHUI U 3KCIIEPTU3BI
JIEKapCTBEHHBIX CPE/ICTB,
JIEKaPCTBEHHOTO PACTUTEJIBHOTO CHIPhS U
OHMOIOTHYEeCKUX OOBEKTOB.
OO0yJaroniuiicst IEMOHCTPUPYET
c(OpMHUPOBAHHbBIE CHCTEMAaTHIECKUE
YMEHUSI OCYLIECTBIISITh MAaTEMaTHUECKYIO
00paboTKy JJaHHBIX, TOJYYEHHBIX B X0/
HCCIIEI0OBaHUI U SKCIIEPTU3BI
JIEKaPCTBEHHBIX CPE/CTB,
JIEKAPCTBEHHOTO PACTUTEIBHOTO CHIPhS U
OHOIOTHYECKUX OOBEKTOB.
OO0ydaronuiicss AEMOHCTPUPYET
c(OpMHUPOBAHHBIE CHCTEMATHYECKUE
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XOJIC UCCIICIOBAaHHM U SKCIICPTU3bl | TPUMEHSATH MATEMATHICCKHE METOIBI CIOCOOHOCTH MIPUMCHSITh
JICKAPCTBEHHBIX CPECTB, 00pabOTKU JaHHBIX, OJTYUYCHHBIX B MaTeMAaTHYECKUEC METOJIbI 00PaOOTKU
JICKAPCTBCHHOTO PAaCTUTEIHLHOTO XOJI€ UCCIICIOBAaHUN M SKCIICPTU3BI JTAHHBIX, TIOJTYYCHHBIX B XOJI€
CBIPbSl 1 OMOJIOTUYECKUX OOBEKTOB. | JIEKAPCTBEHHBIX CPE/ICTB, MCCIICJOBAaHHUI M SKCIICPTH3bI
JIEKAPCTBEHHOTO PACTUTEIBHOTO ChIPhS | JIEKAPCTBEHHBIX CPECTB,
1 OHOJIOTMYECKUX 00BEKTOB. JIEKAPCTBEHHOTO PACTUTEIBHOTO CHIPhS U
OMOJOTHYECKUX OOBEKTOB.
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4.2. lllxana, u mpoueaypa oueHUuBaHUSA
4.2.1. Illpouenypsbl OleHMBAHUs KOMIIETeHIIMIi (Pe3yJIbTaTOB)

Ne KoMIoHeHThI KOHTPOJIsSI XapakTepucTHKA
1. Cnoco0 opranuzanuu TpaJUIIMOHHBIH;
2. Orarnsl y4eOHOH AesTeTbHOCTH Texymuii KOHTPOJIb yCIIEBaEMOCTH,

HpOMe)KyTO‘IHaSI aTTreCranusa

3. JIuno, ocylecTBIAONEE KOHTPOJb | NPENOoaBaTellb
4. MaccoBocTb 0XBaTa I'pynnoBoyi, HHAUBUAYaIbHbII;
5. Meron KOHTpoOIIA VYcTHBIN OTBET, CTAHAAPTU3UPOBAHHBIN TECTOBBIN

KOHTPOJIb, PEIIEHHE CUTYAIIMOHHBIX 33134, JOKJIa/Ibl/
ycTHbIEe pedepaTuBHBIE COOOIICHHMS, TPOBEICHNE
KpYIJIOTO CTOJIa

4.2.2. lllkajibl OEHUBAHUS KOMIETEeHIHIi (Pe3yJbTATOB OCBOEHHMS)

JJis1 yeTHOrO OTBETA:

* Onernka "oTaMYHO" BBICTABISIETCSA CTYIAEHTY, €CH OH IIyOOKO M MMPOYHO YCBOWII TPOTPaMMHBIN
MaTepHall, UCUEPITBIBAIONIE, TOCIEI0BATENbHO, YETKO U JIOTHUECKH CTPOMHO €ro U3jiaraeT, yMeeT TECHO
YBSI3BIBATh TEOPHIO C PAKTHKOH, IPUYEM HE 3aTPyAHSAETCSA C OTBETOM MPU BUIOM3MEHEHUH BOIIPOCaA,
UCIIONIB3YET B OTBETE MaTepral MOHOTPpadUIeCKOM INTepaTyphl, TPAaBUILHO OOOCHOBBIBAET MPHHSATOE
pelieHue, BIajieeT pa3sHOCTOPOHHUME HaBBIKAMU M PHEMaMu 0O0OCHOBAHHSI CBOETO OTBETA.

* OrneHka "XopoIo" BBICTAaBISAETCS CTYIEHTY, €CIIU OH TBEPO 3HAET MaTepHuall, FPaMOTHO U IO CYILIECTBY
W3JIaraeT ero, He JIOMyCKas CYIIeCTBEHHBIX HETOYHOCTEW B OTBETE Ha BOIPOC, BIIaIeeT HEOOXOJUMBIMH
HaBBIKAMH H TTpHEMaMu 00OCHOBAHHS CBOETO OTBETA.

* OrneHka "yIOBIETBOPUTEIHHO" BBICTABIISIETCS CTYACHTY, €CJIM OH HUMEET 3HAHUS TOJLKO OCHOBHOTO
MaTepuana, HO He YCBOWII ero JieTallel, JOIMyCKaeT HETOYHOCTH, HeJOCTATOYHO NPaBUIbHBIE
(hOpMYyITUPOBKH, HAPYIIEHHUS JIOTUIECKON TIOCIEIOBATEIHPHOCTH B M3JI0’KEHUH IMMPOTPaMMHOTO MaTepHaa.
* OueHka "HeyIOBIETBOPUTEIBHO" BBICTABISIETCS CTYACHTY, KOTOPBIM HE 3HAET 3HAUUTEIBHON YacTu
MPOrPaMMHOTO MaTeprala, TOMyCKaeT CYIIeCTBeHHBIE OITNOKHU, HEYBEPEHHO, C OOIBIIMMHU
3aTpyIHEHUSMH H3JIaracT MaTepHall.

» Kaxk mpaBwuIio, orieHKa "HEYIOBIETBOPUTEIHHO" CTABUTCS CTYIEHTaM, KOTOpPBIE HE MOTYT U3JIOKUTH 0e3
ommnOOK, HOCSAIIMX MPUHIUITHAIBLHBINA XapaKkTep MaTepuall, H3JI0KEHHBIN B 00s3aTENBHOM JIUTEpaType.
J1s1 cTaHAAPTU3NPOBAHHOIO TECTOBOTO0 KOHTPOJIA:

OrneHKa «OTIUYHOY BBICTABIISETCS MPH BBITIONHEHHH 0e3 ommbok 6onee 90 % 3amaHuiil.

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

Ol1ieHKa «yIOBJIETBOPUTEIIBHOY» BBICTABIISCTCS MIPH BBITIOJIHEHUN 0€3 ombok 6osee 50 % 3amaHuii.
Ol1ieHKa «HEY/IOBJICTBOPUTEIILHOY BBICTABIISICTCS IIPH BBITIOJIHEHUU 0€3 ommbok MeHee 50 % 3amanuil.
151 onleHKM peleHusl CUTYallMOHHOM 3a1auM:

OneHKa «OTJIMYHO» BBICTABISACTCS, €CIM 3ajada pelieHa TIpaMOTHO, OTBETHl Ha BOIPOCHI
chOopMyIHPOBaHbl YETKO. DTAJOHHBIH OTBET MOJHOCTBIO COOTBETCTBYET PEUICHUIO CTYIIEHTa, KOTOPOE
XOpoI110 000CHOBAHO TEOPETHUYECKH.

OrneHKa «XOpOIIO» BBICTABISIETCS, €CIM 3ajlada pellleHa, OTBETHl Ha BOIPOCH CHOPMYITUPOBAHBI
HEJI0OCTATOYHO YETKO. PellleHne cTy/ieHTa B [IEJIOM COOTBETCTBYET STaJIOHHOMY OTBETY, HO HEJIOCTATOYHO
XOpOIIO 0OOCHOBAHO TEOPETUIECKH.

OreHKa «yIOBIETBOPHUTEIHHOY BBICTABIISIETCS, €CIIH 3a/1a4a pellieHa He IMOJIHOCTHI0, OTBETHI HE COIePKaT
BCEX HEOOXOIMMBIX 000CHOBAHUI pEIICHUSI.

OneHKka «HEYJOBJICTBOPUTEIHLHO» BBICTABISIETCSA, €CIM 33jada HE pelieHa WM HWMeeT TpyOble
TEOPETHUIECKHE OITHUOKH B OTBETE Ha IIOCTABIIEHHBIE BOTIPOCHI

JU1sl OlleHKH TOK1a1a/yCTHOTO ped)epaTHBHOIO COOOIIEHMS

O1leHKa «OTIUYHOY» BBICTABISIETCS, €CIU pedepaTHBHOE COOOIIEHHE COOTBETCTBYET BCEM TPEOOBAHUSIM
odopmiIeHus, MpelncTaBieH WWHpokuid Oubnuorpaduueckuii crnucok. Coxpepxanue pedepaTuBHOTO
cooOIIeHnsT OTpakaeT COOCTBEHHBIM apryMEHTHUPOBAHHBIA B3IJISA CTyAEHTa Ha mnpoOiemy. Tema
pacKpbiTa BCECTOPOHHE, OTMEYAETCS CIIOCOOHOCTh CTYJICHTA K MHTEIPHUPOBAHUIO U 0OOOIICHUIO JTAHHBIX
MEPBOMCTOYHHUKOB, TPHUCYTCTBYET JIOTWKAa W3JIOKEHWS Marepuana. VMeeTcs WLIIOCTpaTHBHOE
COIIPOBOK/ICHUE TEKCTA.

OIleHKa «XOPOI0Y» BBICTABIACTCS, €CIH pPeepaTuBHOE COOOIIEHNE COOTBETCTBYET BCeM TPEeOOBaHUIM
odopMIIeHUs], TIPENICTABICH JOCTATOUHBIH OuOimorpaduueckuii crimcok. Conepxanue pedepaTuBHOTO
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COOOIIEHUsT OTpa)kaeT apryMEHTHPOBAHHBIN B3IV CTyAE€HTA Ha mpoOJjeMy, OJHAKO OTCYTCTBYET
coOcTBeHHOE BHjeHHE NpobiemMbl. Tema packppiTa BCECTOPOHHE, MPUCYTCTBYET JIOTHKA H3JIOKEHUS
Marepuana.

OrneHKa  «yJIOBJIICTBOPUTEIIEHO» BBICTABISCTCSA, €CIM peepaTUBHOE COOOIICHHE HE IOJIHOCTHIO
COOTBETCTBYET TpeOOBaHMUAM O(OPMIICHNS, HE MPENICTABIICH JOCTATOYHBIN OMOIHOTpadUIeCKHid CTIHCOK.
AprymeHTanusi B3Tsia Ha TpoOiieMy HEIOCTaTOYHO YOEIWTEeNbHAa W HE OXBATBIBAET MOJIHOCTHIO
COBPEMEHHOE COCTOSIHHE TIPOOJIeMbl. BMECTe ¢ TeM MPHUCYTCTBYET JIOTHKA U3JI0KCHUS MaTepUaa.
OrneHKa «HEYAOBIETBOPUTEIHHO» BBICTABIISIETCS, €CIH TeMa pedepaTHBHOTO COOOIIEHUSI HE PACKpHITa,
OTCYTCTBYyeT yOeAwWTenpbHas apryMEHTAaluss MO TeMe pabOThl, WCIOIB30BAHO HE JOCTATOYHOE ISt
PaCKpPBITHS TEMbI peePaTUBHOT'O COOOIIEHUS KOJTUYECTBO JIUTEPATYPHBIX UCTOYHUKOB,

J1s1 onleHKM MpoOBeIeHUs1 KPYrJjoro cToJia:

OTan4HO: BCce KOMIIETEHIINH, PETYCMOTPEHHBIE B paMKaX AUCIUTUIHHEI (B 00beMe, 3HaHUH, YMEHUN U
BJIQJICHUH ) OCBOCHHI MOJIHOCTHIO. Y POBEHb OCBOCHHS KOMIICTCHIIMU — TIOBBITIICHHBINH. OOy4Jatomuiics
aKTHUBHO pEIIacT MOCTABJICHHBIC 3aJa4H, IEMOHCTPHUPYSI CBOOOIHOE BIAJCHUE NPEAYCMOTPECHHBIMU
HaBBIKAMU M YMEHUSIMU HA OCHOBE MCIIOJIb30BAHUS IIOJYYEHHBIX 3HAHUM.

Xopouio: Bce KOMITETEHIINN, IPEAYCMOTPEHHBIE B paMKaX JUCIHILINHGI (B 00beMe, 3HAHNH, YMEHHUH 1
BJIQJICHUH ) OCBOCHHI MOJIHOCTHI0. Y POBEHb OCBOCHHS KOMIICTCHIIMU — JOCTAaTOYHbIN. O0yJaromuics
pelaeT mocTaBIeHHBIE 3aa9, HHOT[A IOTyCKasl OMNOKY, He MPUHITNITHAIHLHOTO XapaKTepa, JIETKO
HCIIPaBJISIET UX CAMOCTOATEIBHO MPU HABOASAIIMX BOMPOCAX MPENOIaBaTeNsl; JEMOHCTPUPYET BlIaJCHHUE
npeaAyCMOTPCHHBIMU HABBIKaAMU U YMCHUSAMHU Ha OCHOBC HMCITIOJIb30BaHUS IMMOJTYUYCHHBIX 3HAHUH.
Y10B1€TBOPUTENBHO: BCE KOMIIETEHIINH, TPEAYCMOTPEHHBIE B PaMKaX JUCLIUILTHHEI (B 00beMe,
3HaHWW, YMEHUH U BIaJICHUI) OCBOCHBI MTOTHOCTEI0. YPOBEHh OCBOCHHS KOMIETEHITUH — IOPOTOBBIH.
OO0yyJaroIuics Py PEIICHUN TTOCTABICHHBIC 3a]1a4H, YaCTO JOMYCKACT OIIMOKHU, He IPUHIIUITHAIEHOTO
XapakTepa, UCIIPABIIACT UX MPU HAJIUIUHA 6OJ'II)IHOI‘O KOJIMYECTBA HABOJAIINX BOIIPOCAX CO CTOPOHBLI
TIPETIoIaBaTesl; He BCET/Ia MOTYYCHHbIE 3HAHNS MOKET B IIOJIHOM 00beMe IPUMEHHUTH MTPH
JIEMOHCTPALMH NIPEAYCMOTPEHHBIX IPOrpaMMOU TUCHUIUIMHBI HABBIKAMUA U YMEHUSIMU.
HeynoBjieTBOPUTEIBHO: BCE KOMIICTCHIIMH, IPEIYCMOTPEHHBIC B PaMKaX JUCIUILIUHEI (B 00bEME,
3HAHWUM, YMEHUH U BIIaJICHUI) HE OCBOCHBI HJIM OCBOCHBI YaCTUYHO. Y POBEHb OCBOCHUS KOMITETEHIIUN —
moArmoporoBeIid. OOyUaIONIHIACS MTPH PEIISHUH ITOCTABIICHHBIE 33/1a9H, TOMTYCKAET OIUOKH
MMPUHOUIIMAJIBHOTO XapaKTepa, HE MOKET UX UCIIPABUTH AAXKC IMPU HAJTMINN 6OJ'II)IHOI‘O KoJIn4yecTBa
HABOJAIIMX BOIPOCAX CO CTOPOHBI IPEIOIaBaTelIs; 3HAHUS 110 AUCHUIUTHMHE (hparMeHTapHBI U
00yJarouiicss He MOXET B MTOJIHOM 00BeMe IPUMEHHUTD UX MPH JEMOHCTPAIIUH TPETYCMOTPEHHBIX
MPOrpaMMON TUCUUIUIMHBI HABBIKAMU U YMEHUSIM

4.3. llixana v mpoueaypa OeHNBAHUS MPOMEKYTOYHOI aTTeCcTAI[UH

Kputepuu onennBanus 3avera (B cCooTBeTcTBUH ¢ m.4.1.)

«3a4YTeHo0» BLICTABIISIETCS I1pu yCJIOBUH, €CJIN Yy CTyJ€HTA C(bOpMI/IpOBaHI)I 3asBJICHHBIC KOMIICTCHIIMHN, OH
MOKA3bIBAET XOPOIIWE 3HAHUS M3YYEHHOTO Y4YeOHOro Marepuana; CcaMOCTOSTEIbHO, JIOTHYHO WU
MOCJIEIOBATENFHO M3/IaraeT M MHTEPIPETHUPYET Marepuasbl Y4eOHOTO Kypca; MOJHOCTBIO PacKphbIBaeT
CMBICJI TIpEJJIaraeéMoro BOMPOCA; BIAJEET OCHOBHBIMH TEPMHHAMH M TIOHSATHSAMH W3YYEHHOTO Kypca,
IMOKAa3bIBACT YMCHUC TICPEIIOKUTh TCOPETUICCKUEC 3HAHUA HA HpeI[HOHaFaeMblﬁ HpaKTI/I‘IeCKI/Iﬁ OIIBIT.

«He 3a4TeH0» BBICTaBISIETCS IPU HECHOPMUPOBAHHOCTH KOMIETEHIIMN, HATMYNH CEPbE3HBIX YIYLICHUI
B IpOLECCe H3JIOKEHHUS y4eOHOTO MaTepHuaja; B Cilyyae OTCYTCTBHSI 3HAHHH OCHOBHBIX HOHSTHH H
Ompee/ICHU Kypca WIIM MPUCYTCTBUU OOJIBIIOIO KOJIMYECTBA OMIMOOK MPU MHTEPIPETAMH OCHOBHBIX
OTIpEJICJICHUI; €CIT CTYJEHT IOKAa3blBaET 3HAYMTENbHBIC 3aTPYJHEHUS MPH OTBETE Ha INPEIUIOKEHHbIE
OCHOBHbIE U [OIIOJHHUTEJIbHBIE BOIPOCHI, MPU YCIOBHM OTCYTCTBHS OTBETa Ha OCHOBHOM U
I[OHOHHHTCHBHBIﬁ BOIIPOCHI.
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