EJIEIIKAM I'OCYJJAPCTBEHHBIN YHUBEPCHUTET um. H.A. BYHUHA

«YTBEPXJIAK)»
W.o.nexana MefumpmcKkoro gaky1pTeTa

PABOYAS ITPOI'PAMMA JUCHUIIVIMHBI

CnenmnanabHocts: 33.05.01 dapmanus

51.0.04.02 Buonorus

Hanpasaennocts (mpoguisb): Gapmanns
KBanudukamnus (crenensn): [TpoBuzop

dopMma 00y4eHHUsi: OUHAs

DaKyJbTeT: MCIUIUHCKUN

Kadenpa: xumuko-61oa0orndeckux AUCIHUILUIMH U (papMaKkoIoruu

/T.XO. Iletpromena/

o4yHas ¢popma

OYHO-3a04YHasd

3ao04Has ¢popma

¢popma
Kype 1
CemecTp/TpumecTtp 1,2
Jlexknun 72
JlabopaTopHble 3aHATHSA -
IIpakTuyeckue (ceMUHAPCKHE) 3aHATUSA 72
B T. Y. IPAKTHYECKAasl NMOAr0TOBKA -
3auer

®opma(bl) MPOMEKYTOUHOMN aTTECTALMHA

(1 cemectp)
Ok3amen — 0,3
(2 cemectp)

KonTtpoJasn 9
Hubie popmbl padoTh -
CamocrositeibHas padora 62,7

Bcero uacos: 216

TpynoeMKoOCTb: 6 3a4eTHBIX eTHHHIL.

PazpaboTtunk(n) padoueii mporpaMmsl: K.I1.H.. goi. CotHukoBa E.b.







|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

Heab n3yyeHusi IMCUUILIHMHBI: COOPMHUPOBATH CUCTEMY KOMIIETEHIUH JIJIs1 yCBOE-
HUSI TEOPETUYECKUX OCHOB OMOJIOTHH, a TaKXKe CIIOCOOCTBOBATh BCECTOPOHHE PAa3BUTHIX
CHELUATUCTOB.

3anaum u3yvyeHuss IMCUMILINHBI:
1. N3yuenue GpyHIaMEHTAIBHBIX IOHATUN U 3aKOHOB OMOJIOTHH;
2. 3HAKOMCTBO C MHOI0OOpa3ueM ypOBHEW OpraHU3alllM >KU3HHU, UX CTPYKTYpPOW U OCO-
OCHHOCTSAMH (PYHKIIMOHUPOBAHMUS;

3. Amnamm3 9BOJIIOOMOHHBIX ITPOHCCCOB OPIraHUYICCKOI'O MHUPA,
4, HByLICHI/IC OCHOB MGIIHHHHCKOﬁ I1apa3uTOJIOT M.

Mecto aucuumiaunbl B cTpykrype OIIOII: peanusyeTcs B pamkax oOsi3aTelIbHON
yactu 6;10ka b1. Jlucuumnunsl (Moaysn)

HﬂaﬂnpyeMMe PE3YIbTATHI oﬁyquml N0 JUCIHUIIJIUHE .

Kon IInanupyemble pe3yJbTaThl 00yUeHHS
HNHauKaTOpbl AOCTHKEHUSI KOMIIeTeHIIUH
KOMITETeHIMH MO AMCIHILIHHE
OIIK-1. Cno- 3HaTh: 3Haer:
COOEH HUCIIOJIb- ® OCHOBHEIE OHMOJIOTHYECKHE MCTOAHI | ° 0a30BEIE 6I/IOJ'IOI‘I/ILIGCKI/I6, IIOHATHA,

30BaTh OCHOB-
HBIE OMOJIOTH-
yeckue, pusu-
KO-
XUMHYECKHE,
XUMHYECKHE,
MaremMaTuye-
CKHE METOJIbI
JUTs1 pa3paboT-
KH, UCCICHO-
BaHWH U dKC-
MEPTU3HI JIe-
KapCTBEHHBIX
CPEeNCTB, U3r0-
TOBJICHMS JIe-
KapCTBEHHBIX
MpenaparoB

aHayM3a JUIs pa3pabOTKH, UCCIETOBAaHUM U
JKCIIEPTHU3BI JIEKAPCTBEHHBIX CPEJCTB U Jie-
KapCTBEHHOTO PACTUTEIHLHOTO CHIPhS

3aKOHBI, METOJIbl, KOTOPbIE MOXKHO
UCIONB30BaTh M pa3pabOTKH, HC-
CIIEIOBAaHUM U DKCHEPTU3BI JIeKap-
CTBEHHBIX CPEJICTB M JIEKAPCTBEHHOTO
PACTUTEIBHOTO ChIPbSI

YMers:

. MPUMEHITh  OCHOBHBIC  (PH3UKO-
XUMHUYECKHE U XUMHUYECKHE METOJbl aHa-
au3a JUIs  pa3pabOTKH, HWCCIEIOBAHHHA U
OKCIIEPTU3BI JICKAPCTBEHHBIX CPEACTB, Je-
KapCTBEHHOTO PACTHTEILHOTO CHIPhSl H
OMOJOTUYECKIX O0BEKTOB

MPUMEHSTh MaTeMaTHIECKHE
METOJTbI ¥ OCYIIIECTBIISATh MaTeMa-
TUYECKYI0 00pabOTKy JJaHHBIX, 110-
JYYEHHBIX B XOJI€ pa3pabOTKH Jie-
KapCTBEHHBIX CPEJICTB, a TAKXKE HC-
CIICTOBAaHUH M SKCIIEPTH3BI JICKap-
CTBEHHBIX CPE/CTB, JIEKAPCTBEHHO-
T'O PACTUTEIBLHOTO CHIPhS U OMOJI0-
TUYECKHX 00BEKTOB

YMmeer:

MIPUMEHSATh OCHOBHBIE Hay4YHBIE METO-
Jbl aHaNU3a AJS SKCIEePTH3bl OHOI0-
TMYECKUX 00BEKTOB

Bnaners:
- HaBbIKAMHU HpI/IMeHeHI/ISI 0oC-

HOBHBIX METOJIOB (hH3HKO-

XUMHUYCCKOI'O aHaJIn3a B U3TrOTOB-

JICHUH JIEKAaPCTBEHHBIX MPENapaToB

Bnaneer:

- HaBBIKAMHU TPUMEHEHHUS OCHOBHBIX
METOIOB aHaIN3a B MU3TOTOBJICHHUU JI€-
KapCTBEHHBIX MMPENapaToB ¢ MPUMEHE-
HHEM OMOJIOTHYECKUX OOBEKTOB
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. COAEP’KAHUE U OBBEM /IUCHHUIIVIMHBI

€ YKa3aHHeM KOJMYeCTBA YACOB, BbI/IEJIEHHBIX HA KOHTAKTHYIO pa0oTy 00y4aiouiuxcsi
¢ nmpenoaasartesieM (10 BUIaM Y4eOHBIX 3aHATHH) M HA CAMOCTOSITEJIbLHYIO PadoTy

Ounas popma o0yuenust

AyaAUTOpHBIE
Ne Cam.
u/n HauMeHoBaHuUe pa3iesioB U TeM Bceero 3aHATHA pab.
JIK | 113 | JIb

1. [Tema 1. buosornyeckue MeTOIbI WCCIEOOBAHUS B 6 2 2 2
MenuuuHe. Ilonarne xu3Hb. Kpurepuum xusHU.
YPpOBHU OpraHu3alyu KU3HU

2. |Pazgen 1. Kuerounblii u  MoJiekyJsipHo- | 36 12 | 12 12
reHeTH4eCKHil YPOBEeHb OPraHU3aAlMNHU KU3HU

3. |Tema 2. Xwumuueckas opraHu3alus >KHBBIX opra- | 12 4 4 4
HU3MOB.

4. | Tema 3. CrpoeHue u GyHKIMOHUPOBAHUE KIETKU 6 2 2 2

5. | Tema 4. Metaboau3M, THIIEI METa0OIHU3Ma. 6 2 2 2

6. | Tema 5. Tumnel nejeHus KJIECTOK 6 2 2 2

7. | Tema 6. CrpyKkTypHO-(YHKIIMOHAJbHAsl OpPraHH3a- 6 2 2 2
ST TCHETUYECKOTO MaTepuaina. [ ameToreHnes pacre-
HHUU U )KUBOTHBIX

8. | Pa3men 2. OHTOreHeTHYeCKHil yPOBEHb OPraHu- 12 4 4 4
3aliu JKU3HHU

9. |Tema 7. OmnHTOreHe3 Kak IMPOIECC peaTu3aruu 6 2 2 2
HACJIe/ICTBEHHOM HH(pOpMaIuu

10.| Tema 8. 3aKOHOMEPHOCTH MHIUBUIYAIBHOTO Pa3BH- 6 2 2 2
THsL OPTaHU3MOB

11.| Pa3nea 3. 'eHeTMUYECKHE OCHOBBI HACJIEACTBEHHO- 54 18 | 18 18
CTH M H3MEHYHBOCTH

12.| Tema 9. OcHOBHBIE MOHATHSA JUCLIMIUINHEI U €€ CBA3b 6 2 2 2
¢ apyrumu Haykamu. ctopus pazsutusa Hayku. Llu-
TOJIOTUYECKHUE OCHOBBI HACJICJICTBEHHOCTH

13.| Tema 10. 3axoHOMEpPHOCTH HACIICAOBAHUS. 36 12 | 12 12
BzaumoneiicTBre reHOB

14.| Tema 11.MyTanuu u MmyTareHable ()aKTOPBI. 12 4 4 4

15.| Bcezo 3a 1 cemecmp 108 | 36 | 36 36

16.| @opma omuemnocmu - 3auem

17.| Pa3znex 4. Ilony/isiinOHHO-BH/I0BOIi YPOBEHb Op- 39,6 | 10 | 10 14,6
TAHU3AIUM KU3HH

18.| Tema 12. ITonstue Bua u nomymsuus. Bugoo6pazo- 8,4 2 2 2,4
BaHHUC

19.| Tema 13. 3aKOHOMEPHOCTH MaKPOABOIIOIHH 10,4 4 4 2,4

20.| Tema 14. ®unoreHe3 CHCTEM OPTaHOB XOPAOBBIX 10,4 4 4 24

21.| Tema 15. AHTpomoreHes 10,4 4 4 24

22.| Pa3nen 5. bUOreoneHoTHYECKHIl YPOBEHb Opra- 52 10 | 10 12
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HU3AIUHU JKU3HI
23.| Tema 16. MenunuHcKasi Hapa3uTOJIOTHUS 10,4 4 4 2,4
24.| Tema 17. MenunmHCKasi IPOTO300JIOTHS. 10,4 4 4 2,4
25.| Tema 18. MenuuuHcKast reJIbMUHTOJIOTHSL. 10,4 4 4 2,4
26.| Tema 19. MenunuHCKasi apaxHOIHTOMOJIOTHSI. 10,4 4 4 2,4
27.| Tema 20 DBoFOIHS MTAPA3UTOB U TAPA3UTU3MA. 10,4 4 4 2,4
SITOBUTOCTH JKMBOTHBIX KaK 3KOJIOTHYECKUN (DEeHO-
MEH.
28.| Pazgen 7. YenoBek u 6mocdepa 16,1 8 8 0,1
29.| Tema 21 Dxosorus yeiaoBeKa 8,05 4 4 0,05
30.| Tema 22 VYyenue o 6uochepe 8,05 4 4 0,05
31.| Bcezo 3a 2 cemecmp 108 | 36 | 36 26,7
32.| Konmponw 9
33.| @opma omuemnocmu - IK3amen 0,3
34.| UTOI'O: 216 72 | 72 62,7

OuHo-3204Hast popma 00yueHHs
(ne peanmu3zyercs)

3aounas ¢popma o0yueHust

(e peay3yeTcs) .
I1l. OHEHOYHBIE MATEPHUAJIBI JIJIS1 ITPOBEJEHUS TEKYIIEU 1
MPOMEXYTOUHOMN ATTECTAIIMU OBYUYAIOIIUXCS MO JUCIHIUTIJINHE

Tekyias arrectanus NpoBoAUTCSA B GopMe KOHTPOJIbHOM paboThl, pedepara.

TunoBoii BApMAHT KOHTPOJIbHOM PadoOTHI
TecTroBas ¢popma

Tema 1. Beeoenue. buonozusi kKak Hayka o H#Cusou npupooe.
1. Kakoit ypoBeHb OpraHU3aIUK KUBOU TIPUPOIBI IPEACTABISIET COOOM COBOKYITHOCTD
BCEX KOCHCTEM 3€MHOTO IIapa B UX B3aMMOCBS3U?
1) GuochepHslif; 2) S5KOCUCTEMHBIN; 3) MOMYJISIIMOHHO-BUIOBOI; 4) OMOTEOIICHOTUYECKHM.
2. CXOICTBO CTPOEHUS U KU3HEAEATEIbHOCTH KIETOK OPIraHU3MOB PA3HBIX LAPCTB )KMBOM
IIPUPOABI — OJTHO U3 ITOJOKECHUMN:
1) Teopun 3BOMIOLNY; 2) KIETOYHOU TeopuH; 3) yueHus 00 OHTOreHese; 4) 3aKOHOB
HACJIeICTBEHHOCTH.
3. A30THCTOE OCHOBAaHUE aJIeHUH, pu003a U TpHU OcTaTKa POCPOPHOI KUCTOTHI BXOJAT B
COCTaB:
1) AHK; 2) PHK; 3) AT® 4) benxa.
4. PacTUTENIbHYIO KJIIETKY MOXHO Y3HATh I10 HAJIMYHIO B HEM:
1) sapa;
2) mia3MaTH4eCKONH MeMOpaHbI;
3) Bakyoei;
4) >HA0MIa3MAaTUYECKON CETH.

5. Knetkn opraam3MoB BCeX LAPCTB KUBOU MPUPOIBLI UMEIOT:
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1) 06oJ10uKy U3 KIeTYaTKH; 2) 71po; 3) KoMruieke [ onb/Ky; 4) m1a3MaTHIeCKy0 MEM-
Opany.
6. [louemy OakTepuu OTHOCAT K OpraHu3MaM IpoKapuoTam?
1) cocToSIT M3 OJTHOM KJIETKH; 2) UMEIOT MEJIKHE Pa3Mephl; 3) HE UMEIOT OPOPMIICHHOTO
a71pa;
4) SBISIFOTCS TETEPOTPOPHBIMH.
7. IIpouecc 00pa3oBaHus AUIUIOUIHON 3UTOTHI B PE3YJIbTATE CIUSHUS MY>KCKOM U KEH-
CKOM
rarjJoONJIHbIX TaMET Ha3bIBAIOT:
1) KoHbIOTaLIKE; 2) ONBUICHHEM; 3) OILIOI0TBOPEHUEM; 4) KPOCCUHTOBEPOM.
8. Kak Ha3pIBaeTCss METO/I, CYITHOCTh KOTOPOT'O COCTABJISIET CKPEIIMBAHUE POAUTENBCKUX
dbopM, pazTUUAIOIIMXCS 110 Psy MIPU3HAKOB, aHAJIU3 UX TIPOSBIICHUS B PSAJIE TTOKOJICHUIA?
1) rubpu0I0TMUECcKUM; 2) IUTOTEHETUYECKUM; 3) OJIU3HEIOBBIM; 4) OMOXUMUYECKUM.
9. OT ruOpu0B NMEPBOTO MOKOJICHHUSI BO BTOPOM MOKOJICHUH POXKIaeTcs ¥4 ocobeit ¢ pe-
[IECCUBHBIMU MPU3HAKAMU, YTO CBUAECTEILCTBYET O MPOSIBJICHUU 3aKOHA:
1) cuerieHHOTO HacIeO0BaHUsI; 2) paclleIyIeHus; 3) He3aBUCUMOTO HACIEOBAHUSI;
4) mpoMeKyTOUHOI'O HAaCJIEAOBaHMUS.
10. I'pu6 B cocTaBe IMIIaliHUKA:
1) cozmaeT oprannyeckue BelecTBa U3 HEOPraHMYECKUX; 2) TOTJIONIAET BOAY U MUHE-
pajbHbIE COJIM; 3) pacHIeIUIsieT OpraHMYEeCKUE BEIIECTBA JO MUHEPAIbHBIX; 4) OCYIIEeCTB-
JISI€T CBS3b JINIIANHUKA C
OKPYIKaroIIEH CpeaoH.

CuTryanuoHHbIE 3a1a4H1
3apmaua 1: IIpu nyoneHanbHOM 30HAMPOBAHUU B COAEPKUMOM |2-TIEpCTHOM KHUILKH U
KEJTYHOTO Ty3bIps 00HAPYKEHBI TTApa3UThl TPYIIEBUIHON (OPMBI C 4-Ms MapaMu >KTyTH-
KOB U MApHBIMU SIAPAMMU.
1. Bam nuarno3? 2. IlarorenHoe aerictBue napasuta. 3. CTaauu KU3HEHHOTO UK. 4.
CucremaTruecKkoe MojoKeHrue BO30yAUTENs M0 JIAThIHU.
Omeem: B ycnoBuu 3a7jauu yKa3zaHa TUITUYHAS JIOKAJIU3AIMS U JaHbl CYyIIIECTBEHHbIC MPU-
3HaKU CTPOCHMS JSIMOJIUU, MOATOMY JAMArHo3 3a00JjieBaHUSl HE BBI3BIBACT COMHEHHUM. 1.
JIssmOnno3. 2. Mexanuueckasi 0Jl0ka/ia KMIIIEUHUKA, HAPYIIEHUE TPUCTEHOYHOTO MUIleBa-
peHus U BcacbiBanusl. 3. BereratuBHas ¢popma u uucra. 4. Tun Protozoa, kinacc Flagellata,
otpsan Polymastigina, pox Lamblia, Bun Lamblia intestinalis
3amaua 2: [loaunentua COCTOUT U3 CIAEAYIONIMX AMUHOKHCIOT: BallMH-aJIAHUH-TJIUIIUH-
JU3HUH- TPUNTO(AH-BAIMH-CEPUH-TIyTaMUHOBAsT KUcia0Ta. OnpenenuTh CTPYKTYPY ydacT-
ka JIHK, xonupyromero yka3aHHbIi HOJUIENTHIL.
Omeem: B yclOBUSX 3alauM JaHA MOCJIEI0BATEIbHOCTh AMUHOKHCIIOT, 10 KOTOPOU yCTa-
HaBIMBaeTcs nmopsaok HykineotunoB uPHK: a/k: Ban — ana — rom — mu3 — Tpu — Bal — cep —
iy uPHK: 5> TVYY —-TIHY - ITY - AAA - VIT -TVVY - VIV — T'AA 3’ Ilo nenouxe
uPHK MoxHO BoccTtaHoBUThH y4yactok MarpuuHod Hutu JIHK, mo xotopoit ona cobupa-
nace. MPHK: 5° TVY-TUY-ITY-AAA-YIT-TYVY-YIUY-T'AA 3’ Marpuunasa 1€emb
JHK: 3> HAA-III'A-ITHA-TTT-ALIL-IIAA-AT'A-LITT 5°. Ho JJHK cocroutr u3 2-x
1[eTIeH, 3HAYUT, MOCIIEI0BATEIbHOCTh CMBICTIOBOM Ui kogorenHou nenu JJHK Oynaer crie-
aytomeit: S T'TT —THUT -ITT—-AAA-TIT —I'TT—-TUT —T'AA 3’ — konoreHHas 1emnb
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Takum o6pazom, nosHas ctpykrypa mosiekynsl JJHK: 5° I'TT —THT —I'TT - AAA - TIT
— I'TT — TUT -T'AA 3° — xonorennas uens. 3° HAA-IHT'A-HIA-TTT-ALI-IIAA—-
AT'A-ITT 5’ — MaTpuuHas Lenb

3agaya 3: 3epHa MIICHUIIBI U CEMEHA MOJICOJIHEYHHKA OOraThl OpraHMYEeCKHMMH Bellle-
ctBamMu. OOBSICHUTE, TOUEMY Ka4eCTBO MYKH CBSI3aHO C COJEPKaHUEM KJICHKOBHHBI B HEH,
KAaKU€ OPraHUYeCKHe BEHIECTBA HAXOAATCS B KJIEHMKOBHUHE MIIEHWYHON Myku. Kakue opra-
HUYECKHE BEILIECTBA HAXOAATCS B CEMEHAX IMOJCOJTHEYHUKA?

Omeem. KieiikoBUHA — 3TO Ta 4acTb MYKH, B KOTOPOH COAEPKUTCA OCIKOBBIM KOMIIO-
HEHT, Oyarojaps KOTOPOMY KayeCTBO MYKHU IICHUTCS Bbllle. B ceMeHax MmojcoIHeYHHKa
HapsAy ¢ OeJIKaMu U YTeBOJAaMH B 3HAYUTEIHLHOM KOJUYECTBE HAXOMAATCS PACTUTEIIbHbBIC
KUPBI.

3anaua 4: [Ipu naTosoruyeckux mpoieccax 0ObIYHO B KJIETKaX 3HAYUTEIHHO YBEJIUYUBA-
€TCs1 KOJIMYECTBO JU30CcOoM. Ha OCHOBaHMU 3TOr0 BO3ZHUKIIO MPEICTABIECHUE, YTO JIU30CO-
MBI MOTYT UTpaTh aKTHUBHYIO POJIb MpHU THOenu KieTok. OJHAaKO U3BECTHO, YTO MpHU pas-
pBhIBE MEMOPAHBI JTU30COM, BBIXOJAIIME THAPOJIAa3bl TEPSIOT CBOKO aKTMBHOCTb, TaK KaK B
HUTOIUIa3Me ciadouenoyHas cpeaa. OObSICHUTE, KaKyl0 POJb UIPAOT JU30COMBI B JaH-
HOM cily4ae, UcXo/1sl U3 GyHKIHUOHAIBHOU POJIM ATOTO OPTaHOUA B KIIETKE.

Omeem: OpHoMl 3 (QyHKIUN JIU30COM SIBJISIETCSL aBTONM3 win aytodarus. B Hacrosiee
BpeMs CKJIIOHHBI CUMTATh, YTO MpPOLECC ayToParouuTo3a cBsI3aH ¢ 0TOOPOM U YHHUTOXKE-
HUEM HU3MEHEHHBIX, «CIIOMAaHHBIX» KJIETOUYHBIX KOMIIOHEHTOB. B TaHHOM ciydae Ju30co-
MBI BBITIOJHSIOT POJIb BHYTPUKICTOYHBIX YUCTUIIBIIIMKOB, KOHTPOJIUPYIOMHUX JAehEKTHbIC
CTPYKTYpbl. B KOHKpPETHOM cilydyae HAaKOIUIEHHWE JM30COM M CBSI3aHO C BBIIOJHEHUEM
dbepmenTamMu 3TON (PYHKIIMH - aBTOJIU3 MOTUOIIUX KIETOK.

3agaya 5: OObIUHO, €CIIU KJIETOUHAs MATOJIOTHSI CBSA3aHA C OTCYTCTBHEM B KJIETKax Ieue-
HU U MOYEK NMEePOKCUCOM, TO OpTraHU3M C TaKUM 3a00jIeBaHUEM HexHu3HecrocoOeH. [aiite
o0BbscHeHHE ITOMY (PaKTy, UCXOJs U3 (PYHKIIMOHAIIBHON POJIA 3TOTO OPTaHOU/IA B KIIETKE.
Omeem. MuxpoTesblia Ui NEPOKCUCOMBI UTPAIOT BAKHYIO POJIb B META0OJIU3ME MEPEKU-
CH BOAOPO/Ia, KOTOPAs SIBISETCS CUIbHEHIIIMM BHYTPUKIETOYHBIM SIIOM U pa3pyllaeT Kiie-
TOYHbIE MeMOpaHbl. B nepokcrucomax nedenu pepMeHT kaTtanasza coctasisieT 10 40% Bcex
OEJIKOB M BBIMNOJHAET 3aIUTHYI0 QPyHKIUIO. BeposTHO, OTCYyTCTBUE JaHHBIX (DEPMEHTOB,
OPUBOJUT K HEOOPATUMBIM MU3MEHEHHUSM Ha YPOBHE (PYHKIMOHUPOBAHUS KJIETOK, TKaHEH
U OpPTraHoB.

3agaua 6: BockoBuHbIe JTUNO(YCIUHO3bI HEMPOHOB MOTYT HPOSIBIATHCS B Pa3HOM BO3-
pacTe (IeTCKOM, FOHOIIECKOM M 3pEJIOM), OTHOCSITCSI K UCTUHHBIM OOJIE3HSIM HAKOIUICHUS,
CBSI3aHHBIM C HapylleHHeM (YHKIUN OpraHONI0B MEMOPAHHOTO CTPOEHHS, COAEP KAIIUX
00JIbIIOE KOJMYECTBO THAPOIUTHUECKUX (epMeHTOB. CHMIITOMATHKA BKJIIOYAET MPHU3HA-
KU TOpPaXCHHS IEHTPAIbHON HEPBHOM CHCTEMBI ¢ aTpo(ueil TOJIOBHOTO MO3Ta, MPHUCO-
EAUHSIOTCA CYJOPOXKHBIE MPUNAAKU. JIMarHO3 CTaBUTCS NPH dJIEKTPOHHOW MUKPOCKOIIHH -
B 3THUX OpPraHOMJax KJIETOK OYEHb MHOTHX TKaHEH OOHapy>KHBAIOTCS MATOJOTUYECKHUE
BKIIOUeHUs. OOBACHUTE, B KAKOM OPraHOU/IE B KJIETKaX HapylleHa (yHKIUs?

Omeem: Y nojeH ¢ JaHHOUN naTtojoruel HapyieHa QyHKIMS JIM30C0M, BO3MOXKHO, KaKue-
TO (DepPMEHTHI OTCYTCTBYIOT WJIM HE BKJIIOYAIOTCS, TIO3TOMY B JIM30COMaxX OOHAPY>KHUBAIOT-
Csl HEIOPAaCUIEIIIEHHBIE CTPYKTYPHI.



3apava 7. BeisiBieHo HacleACTBEHHOE 3a00JIe€BaHKe, CBI3aHHOE ¢ AedeKkTaMu B (DYHKIIH-
OHHMPOBAHUS OPTaHOWIA KJICTKH MIPUBOJISINEE K HAPYIICHUSAM YHEPTETUICCKUX (DYHKIIMA B
KJIETKaX - HapYIICHWIO TKAaHEBOTO JIbIXaHUs, CHHTe3a crenuduueckux OenkoB. JlaHHOE
3a00J1eBaHNE TIEPEIACTCs TOJBKO M0 MAaTEPUHCKOW JTUMHUU K JeTsM o0enx moJioB. OObsc-
HUTE, B KAKOM OPTaHOWJE NPOU30LUIH u3MeHeHus1. OTBET 00OCHYMTE.

Omeem. iponsomen nedekt mutoxouapuanbaoi JIHK, naer HenpaBuabsHOE CANTHIBAaHHUE
uH(OpMaIuu, HapyIIaeTcs CHHTE3 crenuuaeckux OeTKOB, MPOSBISIOTCS ISHEKTH B
pa3IMYHBIX 3BeHbsIX 1HKIa KpeOca, B AbIXaTENbHOM 1IENH, YTO MPUBEJIO K PA3BUTHIO PEll-
KOI'0 MUTOXOHJIPHAIBHOTO 3a00JI€BaHUS.

IIpumepHas TemaTuka pedepaTon

[Ipoucxoxnenue miactug. XpoMaToQopsl.

Oc00EHHOCTH MUTO3a PACTUTEIBHON KIIETKH.

Hcropus oTtkpeiTus Kietku. [lepBbie MUKPOCKOIIBI.

KamnycnHas KynbpTypa B KJIOHHPOBAaHUA

@uorene3 MPOBOAAIINX TKAHEW PAaCTEHUN

@uoreHes3 UBETKA.

['uakro 6unoba

Tpyne! u noctrxkenus Jlyu [lacrepa.

. Tpynsl n noctmxenuns P.Koxa.

10 Briaroiuecs yaeHble-MUKPOOHOIOTH B 00J1aCTH UMMYHOJIOTHH
11.Metonp! n3y4eHus: o0pa3oBaHUs BUTAMHHOB MUKPOOPTaHHU3MaMHU.
12.broTeXHOIOTUYECKOEe MTPOU3BOACTBO UHCYJIMHA.
13.®opamenudepsl

14. O6uiecTBeHHBIC HACEKOMBIE

15.CymMuaThie MJIEKOTIUTAIOIIHE

CoNoaRrLDdE

ITpoMexyTouHas arrecranus OOy4arOLIMXCs OCYIIECTBISETCS B (OpME 3adera C
VCIIOJIb30BAaHUEM CIIEAYIOIINX OLEHOUHBIX MaTEPUAJIOB: nEepeyeHb 60NpoCco8 K 3auemy.

Bomnpocsl k 3auery
(1 cemecTp, ouHast popma 00yUeHUsI)

1. CymHOCTh U YPOBHU OpTraHM3allMM >KU3HU. MHOroo0Opasue CyuecTByromux Gopm
KHUBOTO.

2. OcobeHHOCTH YeNToBeKa KaKk 00BEKTa TeHETUUECKUX UCCIeI0OBaHn. MeTo bl nu3yue-
HUS HACJEICTBEHHOCTH 4YeJIOBEeKa (F€HEATOTHYeCKUi, ONM3HEIOBBINA, OHMOXUMUYe-
CKHI1, IATOT€HETUYECKUM, MOMYISIIMOHHO-CTATHUECKUIA ).

3. OcHoBHbIE Tanbl pa3BuTHs kietounoit Teopuu (M.11Ineitnen, T.11IBann, P.Bupxos).
CoBpeMeHHOE COCTOSIHUE KIIETOYHON TEOPUH.

4., XYUMHYECKUM COCTaB >KUBBIX KJIETOK. MUKPO3JIEMEHThI U UX 3HaueHue. Bojga u eé
poJib B kieTke. Heopranmueckue BelecTna.

5. benku, uX aMMHOKHCIIOTHBIM COCTaB. YPOBHHM OpraHuU3aluu OEJIIKOBOW MOJIEKYJIBI.
Jlenaryparus 6enkoB. @yHKITUN OEIKOB

6. YruneBonbl — cTpoeHue U GyHKIMH. 3HAYEHHUE YTIIEBOJIOB.
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/. XUMHUYECKHUI COCTaB KJIETKU: )KUPbI, BUATAMUHBI. VIX 3HaueHue.
8. Hyxmeunossie kucnotel. PHK, €€ coctaB, MosieKyIsspHOE CTPOCHHE, JTOKATA3AIUS B
KJIETKE.
9. Hykmeunosbie kucnotel. JIHK, e€ cocraB, MonekyIsspHOE CTpOEHHUE, JIOKATIU3AIUsI B
KJIETKE.
10.CtpykTypa 1 PyHKIIMH KOMIIOHEHTOB KJIETKH: IIUTOIUIa3MaTHYECKUEe MEMOpPaHbI U Kile-
TOouHbIe 000J04KH. [luTomnasma. DHnomia3mMaTuueckas ceTb. PHOOCOMBI.
11.Crpoenue u pyHkIus sapa. XpoMocomsl, ux gopma, crpoenue, yucio. [louarue o ka-
puotune. Kapuotun uyenoseka.
12.Crpoenue knetku. CXOACTBO U pa3inyus paCTUTEIbHBIX U )KUBOTHBIX KJIETOK.
13.CtpykTypa U (QyHKIUHU KOMIOHEHTOB KJIETKH: MUTOXOHIpHH. MUTOXOHIpHUAIbHBIC
00se3HU
14.Crpykrypa u pyHkunu koMrnoHeHTOB kieTku: Kommneke I'onbmxu u auzocomsl. Kie-
TOYHBIA LEHTP. JIn3ocombl. bose3Hn HakoIIeHUS .
15. CtpykTypa U (QyHKUMHM KOMIIOHEHTOB Kie€TKU: Pubocombl. OpraHouabl ABUKEHUS.
Knerounsie BKItOUECHUA.
16. Cunre3 Oenka B kinerke. Poms JIHK B mporpammupoBannm cuHTe3a OelKa B KIIETKE
I'enetnueckuit koa. PyHKIMHU HHPOPMATMOHHOM, TpaHCHIOPTHOM 1 pubocomoit PHK.
17.Penynnukanus u 3nauenue JJHK, PHK- Bunbl, 3nauenue, cuntes Ha JJHK-marpuie.
18.00mas xapakTepucTrka OOMEHa BEIIECTB W SHEPTrUU. DHEPreTUYeCKHil 0OMEH, ero
aTarbl. ASpoOHBIEC U aHa3POOHBIE MPOIIECCHI.
19.1Tnactruaeckuii 0OMEH, ero THIbI, POTO- U XEMOCHUHTE3.
20.becnionoe u mojgoBoe pazMHOXKeHUE. VX CynHOCTh U OMOJIOTHYECKOe 3HAUCHHE.
21.Murto3, ero (a3sl. buonornueckoe 3HaueHNE MUTO3A.
22.Muto3, AMuto3. [{utonornueckas xapakTepucTuka. 3HauYeHUE
23.Metios. [lutonorudeckast XxapakTepucTuka. 3HauYCHUE
24.T"ameToreHe3 y pacTCHHA.
25.Ctpoenue sitnekiaeTok. OBoreHes.
26.Ctpoenue cnepmato3ona. CriepMaToreHes.
27.0mnpeneneHre MOHATANA OHTOTEHE3 M (PUiioreHes3, X CBS3U. DTambl dMOPHOHATHHOTO
Pa3BUTHS: 3Ur0Ta, Ipo0IeHue, 00OpazoBaHue OJIACTYIIbI, FaCTPYJIALIHS
28.I'ucto - u opranorenes. IIpou3BoaHbIE 3aPOBIIIEBBIX JTUCTKOB.
29.Poct u pa3zBuTHe 3MOpHOHa OMoreHernyeckuil 3akoH ['ekkens-Mromiepa. AHOManus
pa3BUTHSA. YPOACTBA U UX NPUYUHBL. biau3HEeUsl.
30.ITpeameT reHeTHKH, €€ 3aa4i U METO/IbI.
31.0ramnel pazButus reHetuku. [.MeHaenp u 3HaueHne ero ruOpPUA0IOrHUECKOro METO1a.
32.T'eH, xak pyHKIIMOHAIbHAS OMOJOTHYECKAs €IMHUIIA HACTEACTBEHHOCTH. AJIJICIIbHBIC U
HEaJUIEJIbHbIE, TOMUHAHTHBIE U PELIECCUBHBIE T€HBI. ['0OMO- M rerepo3urotsl. ['eHoTHI,
dbenoTun, reHopoH,I.
33.u- u noauruOpuaHoe CKpeuMBaHue. 3aKOH HE3aBUCMMOIO0 KOMOWMHUPOBAHUS Heal-
JIENbHBIX TEHOB.
34. BzauMmojieiicTBHE T€HOB: HEMOJIHOE IOMUHUPOBaHUE. AHANIM3UPYIOIIEE CKPEIIMBAHKE.
35.X-clLeIIEHHOE PELECCUBHOE HAacleoBaHUE. ¥Y-CLEIJIEHHOe HacienoBanue. lluto-
M1a3MaTUYEeCcKasi HACIECTBEHHOCTh



36.CuenieHHoe HaclleJoOBaHUE pU3HaKoB (onbITel Moprana). I'pynmsl cuernenus. Xpo-
MOCOMHAs TEOPHS HACTIEACTBEHHOCTH, TJIABHBIE MOJT0KCHHS

37.HacnenoBanue rpyIi KpoBH U «pe3yc-paxTopa

38.M3menunBoCTh, €€ popmMbl. MoaubukanroHnHas u3MeHIMBOCTh. KomMOMHAaTUBHAS W3-
MEHYHMBOCTh. VIX 3HaueHNE B OHTOTE€HE3€ U IBOJIOLUU.

39.MyrtauuonHas usmeHunBOCTh. Kiaccudukanus mytanuii. [Tonum - u rereportonus

40.CrioHTaHHBIE U MHIYLIMPOBaHHBIE MyTalui. MyTtareHHble GakTophl ((hu3nueckue, Xu-
MUYECKUE, OMOJIOTUYECKHE).

Bonpocel k 3xk3amMeHy
(2 cemectp, ounast popma odyUeHMs)

1. Dkocucrtema, 6uoreoneno3. CTpykrypa GMOreoleHo3a.

2. Yuenue Y.JlapBuHa 00 M3MEHUNBOCTH, OOPHOE 3a CyIIecTBOBaHKE U ¢ (hopmax, OTHO-
CUTEJNILHOM 11e71eCO00pa3HOCTH MPUCIIOCOOJICHUIA.

3. EctectBennslit oT60p mo JlapBuHy U COBpEMEHHOE yUeHHe 00 eCTECTBEHHOM 0TOOpE.
TBopueckas posib €CTECTBEHHOTO 0TOOpa

4. dDakTopbl BOJIIOLMH: HACJIEICTBEHHAS! N3MEHYUBOCTD, U30JISILIMS, TOMYJISILIMOHHbBIE
BOJIHBI, Apeii( reHoB.

5. HampaBneHue v 3aKOHOMEPHOCTH 3BOJIIOIIMOHHOTO Mnpolecca. Yuenue H.A. CeBepiioBa
0 OMOJIOrMYECKOM Tporpecce u perpecce (apomopdos, uanoanantaius, JereHeparus).

6. Bua: ero kputepuu u ctpykrypa. [lomymnsius — aneMenTapHas euHUIA YBOJIIOIHH.
OCHOBHBIE CBOMCTBA MOMYJISIIIUU.

7. Ilpoucxoxaenue xxu3Hu. Kputrka Metahu3n4ecKkux 1 U1eaTuCTHYECKUX TIPEICTaBIIe-

HUW 0 BOBHUKHOBeHUU *u3HU. Teopus A.M. Onapuna.

Pa3BuTue xu3H" Ha 3emuie.

9. JlokazaTenbCcTBa €CTECTBEHHOTO MIPOUCXOXKICHUS YenoBeKka. OCHOBHBIE 3TaIbl aHTPO-
MOTeHEe3a.

10.bruocdepa n yenosek. CymHOCTs TOHITHS Onochephl, Kak OTKPBITON cucTemsl. ['pa-
Hulbl 6uocdepsl. Ponb uenoBeka B 6uocdepe. [lepuoa HooreHesa.

11. OcHOBHBIE ATaMbl AHTPOIIOTEHE3A

12.TlonsiTue 0 pacax, TEOPHs KX BOSHUKHOBEHUS U Pa3BUTHSL.

13.IIpumep npupoIHOM IKOJIOTHYECKON cucTeMbl. YTO Takoe camoperyssinuu ororeoiie-
Ho3a? Kak oHa ocymiectBisiercs?

14 .TlpeameT u 3a1aun METUITMHCKON Mapa3utonoruu. Kinaccudukaims u mpoucxoxacHue
napasuTusma

15.0cob6ennocTr HyHKIIMOHUPOBAHUS CUCTEMBI MTAPa3UT-XO3SIMH, CICIIMPUIHOCTD Tapa-
3uToB. [IpupoaHo-odarosbie 3a00€BaHUS.

16.Meaumuuckas mpoTto3ooiorus. Tumnsl npocreimmux. [Tlapasutnaeckue hopmbl Capko-
JTOBBIX

17.MeauuuHckas npoto3ooiorus. Tunsl npocreimux. [lapazutuueckue hopmsl Krytu-
KOHOCIIEB

18.Menunuuckas mporo3oosorus. Tunsl npocteimux. [lapazurnueckue popmer UHPy-
30pUi

©
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19.Knacc «cnopoBukmu». Tokcornazma, MajisipHbli u1asmoauil. MopdodyHKInoHanbHas
XapaKTepUCTHKA, ITyTH 3apaxeHus], 1TabopaTopHasi TMarHOCTHKA, MPO(HUIAKTHKA.

20.Tun Ilnockue yepBu, 0COOEHHOCTU CTPOCHUS U XKU3HEAEATENIbHOCTH COCaIbIIUKOB

21.Tun Ilnockue yepBu, 0OCOOEHHOCTU CTPOCHHS U KUZHEICATEIBHOCTH

22.Tun Kpyrnsie yepBsl. [lapazutndyeckue 1 MUTPUPYIOIIME HEMATOIbI B OPTaHU3ME Ue-
JIOBEKa, OCOOEHHOCTHU UX JKU3HEJEATEIBHOCTH U CTPOCHUSI.

23.Tun Unenucrtonorue. Kinacc Pakoo6pasnsie. [IpomexxyTodHbIe X035€Ba, IEPEHOCUUKH
paKooOpa3HbIX

24 . Knacc naykooOpa3Hble, 0COOEHHOCTH CTPOEHUS U )KU3HENEATEIbHOCTH apa3uTuye-
CKUX KJIEIHIEH.

25.Knacc HacekoMble, 0COOEHHOCTU CTPOEHUSI U KU3HEAEATENbHOCTH. CUHAHTPOIIHBIE U
napa3uTUYECKNUE HACEKOMBIE.

26.5110BUTOCTh B )KMBOTHOM MHUPE: MPOUCXOKICHUE, YEIOBEK U SOBUTHIE )KUBOTHBIE.

27.3BoJIOUS Tapa3uTU3Ma U Mapa3uToB.

28.Knacc Mnekonuraromue. [lepenocunku nHGEKIIMOHHBIX 3a00JICBaHMIA.

29.DopMBbI B3aUMOOTHOIICHUH MEXAY OpraHnu3MaMu: CHMON03, KOMMEHCAITU3M, XHUIIHHU-
YEeCTBO U MApa3UTU3M.

30.I'moGanpHBIE HKOJIOTUYECKUE TIPOOIEMBI.

IV. IEPEYEHB JUTEPATYPbI, HEOBXOJUMOMH 1151 OCBOEHUSA JUC-
IUIIJINHBI

4.1. OcHoBHAs JUTEpaTypa
1. buonorus : yueOHUK U TTpakTUKyM Ji71st By30B / B. H. Speirun [u ap.] ; mon penakiuei
B. H. Speiruna. — 2-e u3a. — Mocksa : UznarensctBo FOpaiit, 2021. — 378 c. —
(Bricmiee oopazoBanue). — ISBN 978-5-534-07129-0. — Texkcr : anexrponnsiit // O6pa-
3oBatenpHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/468438
2. buonorus B 2 4. Yacts 2 : yueOHuK 17151 By30B / B. H. SIpeirun [u ap.] ; mox penakiueit
B. H. Spwiruna, 1. H. BonkoBa. — 7-e u3a., nepepab. u gon. — Mocksa : M3natenbeTBo
FOpaiit, 2021. — 347 c. — (Bsicmiee o6pazoBanue). — ISBN 978-5-534-04094-4. —
TekcT : anexTponHslii // ObpazoBarenbHas miatdopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/470632.

4.2. lonoJIHMTEIbHASA JIUTEpPaTypa
1. bapeimaukos, E. C. Meaununckast mapasutonorus : [12+] / E. C. bapbIiHUKOB |
Hayunas kuura. — 2-e u3a. — Caparos : Hayunas xuura, 2020. — 159 c. : Tabn. — Pexxum
noctyna: o noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=578326 . —
ISBN 978-5-9758-1928-4. — TekcT : 3IeKTPOHHBII.
2. 'pomieBa, JI. B. buonorus : yuednoe noco6ue / JI. B. I'pomeBa. — Boponex : BT YUT,
2020. — 119 c. — ISBN 978-5-00032-482-0. — TekcT : 25ieKTpoHHBIH // JIaHb : 371ek-
TpoHHO-OMOInoTeuHas cucrema. — URL.: https://e.lanbook.com/book/171023. — Pexum
J0CTyIA: JUIsl aBTOPU3. MOJIb30BATENEH.
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V. IEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHON CETH
«MHTEPHET», HEOBXOJUMBIX JJIAA OCBOEHUMA JUCIIUIIJIMHBI

Ne Ccbliika Ha
N HanmeHnoBanue pa3padoTKH B dJIeK-
nmn | MHGopMAUMOHHBIH . JoctynHocTh
TPOHHOM (popme
pecypc
1 https://minzdrav.gov. | OdunuansHeiii caiT Munucrepcrsa 3apa- | CBOOOIHBIN JOCTYIIL.
ru/ BOOXpaHEHUs poccuiickon denepanuu
2 www.garant.ru I'apant.PY — undopmarnmonHo-npaBoBoit | CBOOOIHBIN AOCTYII.
opTaI
3 http://femb.ru/ denepanbHas 3JICKTPOHHAs MeauMHCKass | CBOOOIHBIN JOCTYIL.
oubroreka MuHHCTEpPCTBA 31paBOOXpa-
HeHus PO
4 http://webmedinfo.ru/ | OTkpbITEIi HH)OPMAITUHOHHO- CBOOOTIHBII TOCTYTI.
00pa3oBaTeNIbHBIA MEIUITMHCKHIA PeCypc

VI. COBPEMEHHBIE [TIPO®ECCHUOHAJIBHBIE BA3bI TAHHBIX
N MHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBbI

Perucrpanus uepes noboit
YHUBEPCUTETCKUN KOMIIb-
10Tep.

DNeKTPOHHO-O0NOIMOTeYHAs .
B nanbhelimem npeno-

_ cucrema (ObC
1. | http://www.biblioclub.ru ( ) CTaBJISCTCS HEOIPAaHHYECH-
YHuBepcurerckas OMOIMOTEKa OH- . .
At HBI WHIUBUIYaTbHBIN
JOCTYT U3 IF000H TOUKH, B
KOTOPOU UMEETCs TOCTYII
K cetu MHTEepHET
www.garant.ru o o
2. NudopmannoHHO-IpaBoBO# OpTAal CB0OOHBIH JOCTYIT

Poccuiickuit uH(popMaIOHHBIHN 1TOP-
3. | www.elibrary.ru TaJI B 00JIACTH HAYKH, TEXHOJIOTHH, CB0OOIHBIH JOCTYTT
MEJUIIMHBI 1 00pa3oBaHus

Poccuiickas KOMIIBKOTCPHAA CIIpaBOY-
HO-IIpaBOBasg CUCTCMaA

4. | www.consultant.ru CBoOOAHBIN TOCTYTI

VIl. JMIHEH3UOHHOE U CBOBO/IHO PACITPOCTPAHSIEMOE ITPO-
I'PAMMHOE OBECIHEYEHHUE
[Ipu peanmzaruu y4eOHON AUCIUIUIMHBI IPUMEHSETCS CIICAYIOIIee JTUIICH3MOHHOE
¥ CBOOOIHO pacrpocTpaHsieMoe MPOorpaMMHoOe o0ecTieUeHHE:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.

Vill. OBOPYAOBAHUE U TEXHUYECKHUE CPEJICTBA OBYYEHMUSI, HEOB-
XOAUMBIE JJUIA OCYHIECTBJEHUSA OBPA3OBATEJIBHOI'O NPOLECCA
o AMCIUIIJIMHE

VY4eOHble 3aHATHS MPOBOAATCS B ayIUTOPUSAX, YKOMIUIEKTOBAHHBIX CIIELUATH3IUPO-
BaHHOI MeOEeNbI0, B TOM YHUCIIE€ CTALlMOHAPHBIMU HJIM MIEPEHOCHBIMH TEXHUYECKUMHU CPEJi-
CTBaMU 00yueHHs (IPOEKTOP, IKpaH, KOMIIbIOTEP/HOYTOYK).
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CamocrosiTenbHas paboTa MPOBOAUTCS B KaOMHETaX, OCHAIEHHBIX KOMITbIOTEPHOU
TEXHUKOHN ¢ BOBMOXKHOCTBIO MOJAKIIOUEHUS K ceT « HTepHeT» U obecnieueHueM 10CTyIma
B QJICKTPOHHYIO UH()OPMAIIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA.
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