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Nel 3ansTue

5.1.Tema: OcHOBHBIC HampaBJICHUS METUIIMHCKONH OWOJIOTUM M TC€HETUKH, MEXKIIPEIMETHBIE CBS3H C
ME/IUKO-ONOJIOTHYECKUMU HAIIPABICHUSMHU.
KosnuuyectBo yacoB: 45 MuH.
5.2. Heanb: Jlate npexacraBieHue: 1) o mpeaMere, 3afadax M 3HAYEHUU MOJIEKYJIAPHOM OMOJIOTHMU U
reHeTuke; 2) o0 OCHOBHBIX HMH(OPMAIIMOHHBIX Makpomousiekynaxkinetku — HK u Oenkax; crpoenun
MOJIEKYJl, NPOCTPAHCTBEHHOW CTPYKTYpbl M 3HAYCHUMM B XPAaHEHUWU U IIepejade HacJIeICTBEHHON
uHpOpManny.
5.3. 3apaum o0ydenusi: OOyuaronuiics JOJKEH y3HaTh 00 HCTOPUU Pa3BUTHUS MOJIEKYIISIPHON
Ouosiorny, ee ey 1 3a7adax, MeTo 1ax.
Opranu3anuoHHbIN 3TAN: 5 MUH.
IIpoBepka nocenaeMoctTu 00y4aroIUXCsl.
ITpoBepka roTOBHOCTH 00YYarOIIUXCS K yPOKaM.
IIpoBepka 3HaHuUii 00y4yawmmxcs no npoiigeHnoi reme: 10 MuH.
O0bsicHeHune HOBOI Tembl: 20 MUH.
5.4. Te3ucsl Teopuu. MosiekyasipHasi OMOJIOTHAA- KOMIUIEKC OMOJOTHYECKMX HAyK, H3Yy4arollux
MEXaHU3Mbl XpaHEHMs, Nepefayd ¥ peain3aluy I'eHeTHYecKod MH(popMaluu, CTPOCHUE U (YHKLUHU
Hepe2ynsipHbixouonoiumepos (OSIKOB M HYKICHHOBBIX KHCIIOT).
MornexymsipHasi OMOJIOTUST UCTOPUYECKU NOsABUIIAch Kak paszen 6uoxumuu. K nagamy XXI Beka Obliau
MOJYyYEHBI TaHHBIE O MEepBUYHON CTpykType Bcer JJHK udenmoBeka m 1enoro psana Ipyrux OpraHu3MoB,
HauboJsiee BaXKHBIX JUISI MEIUIUHBI, CEIbCKOTO XO34HWCTBA W HAayYHBIX HCCIEIOBaHMUN, YTO MPHUBENO K
BO3HHUKHOBEHHIO HECKOJIBKUX HOBBIX HalpaBJICHUH B OMOJOTUU: FEHOMUKH, OMOUH(OPMATUKU U JP.

I'eHeTHKa (OT IPEY.YEVNTOG— TMPOUCXOAANIMI OT KOro-T0) — Hayka O 3aKOHOMEPHOCTSIX
HACJIEJICTBEHHOCTH U HM3MEHYMBOCTH. B 3aBuCMMOCTHM OT OOBEKTa MCCIEIOBaHUS KIACCUPHUIUPYIOT
TEHETUKY PACTEHMM, JKUBOTHBIX, MHUKDOOPIaHM3MOB, YEJIOBEKA W JPYrHe; B 3aBUCHUMOCTH OT
UCIOJIb3YEMBIX METOJIOB JPYTIUX JUCIUIUINH — MOJIEKYJISPHYIO T€HETHKY, DKOJOTHYECKYIO T€HETUKY U
npyrue. Mnem M METOApl TEHETMKH WIPAalOT BAXKHYIO POJb B MEIMIMHE, CEIBCKOM XO3SMCTBE,
MUKpPOOHOJIOrMYECKOM MPOMBIIIJIEHHOCTH, a TAK)KE€ B TEHETUYECKON MHYKEHEPUH.

Beqki (MpOTEeMHbI, MOJHIENTHABI) — BBICOKOMOJICKYJISIPHBICOPIAHUYCCKUE BEIIECTBA,
COCTOSIIIINE U3 COeAMHEHHBIX B LIETIOUYKY NENTHIHOMN CBS3bIO allb(a-aMUHOKHUCIOT. B %KUBBIX OpraHuzmax
AMUHOKHCIIOTHBIN COCTaB OEJIKOB ONpENENsIeTcs F€HETUYECKUM KOJIOM, MPH CHHTE3€ B OOJIbIIMHCTBE
cllyyaeB ucnoib3yercss 20 CTaHIapTHBIX aMHUHOKUCIOT. MHOXECTBO MX KOMOMHALMH JaroT 00jiblIoe
pa3HoOOpa3ue CBOWCTB MoJiekyn OenkoB. Kpome TOro, aMHWHOKHCIOTBI B COCTaBe Oelka dYacTo
MOJIBEPratoTCs HOCTTPAHCIAIIMOHHBIM MO (PHUKAIMIM, KOTOPbIE MOT'YT BO3HHUKATh H JI0 TOTO, KaK OeoK
HA4YMHAET BBIMOJHATH CBOIO (DYHKIIMIO, U BO BPEMS €ro «paldoTh» B KileTKe. HacTo B )KMBBIX OpraHU3Max
HECKOJIbKO MOJIEKYJl OenKoB 00pa3yloT CIIOKHBIE KOMILJIEKCHI, Hampumep, (OTOCHHTETHYECKUH
KOMILJIEKC.

Kpucrannsl pa3nuuHbIx OENKOB, BBIpAIlEHHbIE HA KOCMUYECKON CTaHIMU «MHDP» U BO BpeMs
nonéroB WAaTTIoBHACA. BricokoouunIieHHble O€IKU NMPU HU3KOHW TemIepaType 00pa3yloT KpUCTalibl,
KOTOPBIE UCTIONB3YIOT I OJTYYEHUS MOJIENIN IaHHOTO OeJKa.

OyHKIMK OETKOB B KJIETKAaX JKUBBIX OpPraHU3MOB 0oJjiee pa3HOOOpa3Hbl, 4eM (QYHKLIHUU IPYTHX
ouononumepoB — mnonucaxapugoB u JHK. Tak, Oenku-hepMeHThl KaTalu3UPYIOT MPOTEKaHHE
OMOXMMHUYECKUX peaklui U UTPaloT BaXXHYIO pojib B oOMeHe BemiecTB. HexkoTopble OenKu BBIMOIHSIOT
CTPYKTYPHYIO WJIM MEXaHUYECKYIO (PYHKIUIO, 00pa3ysl LIUTOCKEIET, MOAACPKUBAIOIINI (OPMY KIIETOK.
Taxoke Oenkn HUIrparOT BaXKHYIO POJIb B CUTHAJIBHBIX CHUCTEMax KJIETOK, NPM MMMYHHOM OTBETE€ U B
KJIETOYHOM LIUKJIE.
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HyKJIeI/IHOBbIe KHCJIOTbI (OT nar. hucleus — H,Z[po) — BBICOKOMOJICKYJIAPHBIC OPraHHYCCKUC

COCMHEHHS, Ouonoaumepsbl  (MOMMHYKICOTHBI), OOpa3oBaHHBIE OCTATKAMH  HYKJICOTHJIOB.
Hyxnennossie kucnotel JAHK n PHK npucyTcTBYIOT B KJIeTKaX BCEX JKUBBIX OPraHU3MOB U BBIIOJHSIOT
BaHEHIMEe (QYHKIMM MO0 XpaHEHWIO, Iepelade W peanu3alii HACIEeJCTBEHHON WHbOpManuy.
[Tonumepubie HOpMBI HYKICHHOBBIX KHUCIOT HA3bIBAIOT MOJIMHYKICOTHAaMHU. Lernouku u3 HykJIeoTH 0B
COeMHAIOTCS uepe3 ocraTok docdopuoit kucnotel (dochoandpupnas cBs3b). Ilockonbky B
HYKJIEOTHAaX CYLIECTBYET TOJIBKO JIBa THIIA TE€TEPOLUKINYECKUX MOJIEKYJ, pud03a 1 Ae30Kkcupudo3a, To
U HMEeTCs IIMIIb JBa BHJAa HYKIEHHOBBIX KHCIOT — Jae3okcupuOonykienHonas (AHK) wu
pubonykiennoBas (PHK).

JAHK — Jle3okcupubonykiaennoBas kuciora. Caxap — A€30KCHpU003a, a30TUCThIE OCHOBAHUS:
nypuHoBbie — ryanud (G), agenun (A), mupumuanHoBbie — tuMuH (T) u murosun (C). JJHK gacro
COCTOMT U3 JIBYX MOJUHYKJICOTUIHBIX LEIEH, HAIIPABIECHHbBIX aHTUIIAPAIIIEIBHO.

PHK — Pu6onykiiennoBas kuciora. Caxap — pu6o3a, a30TUCThIE OCHOBAHHUS: IMyPUHOBbIE — C'YaHUH
(G), anenun (A), nupumunuHossie ypaii (U) u murosus (C). CTpyKTypa MONIMHYKICOTHIHOM 1IETTOYKU
ananorunyHa takoBoil B JIHK. U3-3a ocobennocreii pu6o3sr monexynst PHK gacto nmeror pasznuunsie
BTOPUYHBIC U TPETUYHBIE CTPYKTYPBI, 00pa3ysi KOMILIEMEHTAPHBIE YIaCTKH MEXAY Pa3HbIMU LEMSAMU
3akpenieHue HOBOI Tembl: 10 MuH.

5.5. Harnsiinble moco0usi: MyJIbTUMEINIHBINA TPOEKTOP (MPE3ECHTAIHS).

5.6. OcHoBHas JUTEpaTypa:

1. MeauHAIBIK TEHETHKA : MEJI. YUMITHIIENep MEH KOJUIS/DKIepPTe apHaIlFaH OKYJBIK = MeTUIIMHCKask TCHEeTHKA |
y4ueOHUK [uis Men. yawnuil U kosuemkedt / pen. H. I1. boukos; xazak tinmine ayn. b. H. rocenbekoBa. - M. :
I'DOTAP - Menua, 2015

2. Ilexos, A. I1. Buonorus. MenuiuHckasi OMOJIOTHsI, TeHETHKA U TTapa3uToyiorus [ TekcT] : yueOHUK jist By30B /
A. Il Ilexos. - M. : I'D0OTAP - Memna, 2012. - 656 c.

3. Axkynenko, JI. B. buonorus MemuIMHANBIK TE€HETHKa HerizmepimeH [Tekct] : Med. ydwiuineraep MeH
KoJleJpKaepre apHainFan okynsik / JI. B. Axynenko, U. B. Yrapos ; kazak timine ayn. K. A. Ectemecosa. - M. :
I'DOTAP - Menua, 2016. - 416 Get ¢

4. Bypyn6etosa, K. K. I'enetrka Heriznepi [MotiH] : okynsiK / K. K. Bypynberosa ; KP bFYM. - Anmartsr : [layip,
2013. - 264 Ger. c.

5. Komrraesa C.K., llIsamneticosa I'.I1., Mcmannosa A.A. MoieKyanblK OUOJIOTHSI, METUIIMHATIBIK TeHeTHKa. OKy
Kypausl. , 2019

6. KaspimOet, [1. MeauuuHabIK KoHE OMOJIOTUSIIBIK TEPMUHACPAIH TyciHaipme ce3airi. T. 1 [MoTiH] : ce3mik /
I1. KazeimOer, laneHos, A. Xakanos. - Acrana : XKIIC "Menununansik Paguoouonorus Feiisimu Opransirsr” |
Anmartsl : OBepo, 2014. - 220 6et. C

7. Heroccbaym, P. JI. Menuunnansik reneruka [Teker] : oky Kypanst / P. JI. HetoccOaym, P. P. Mak-Hunec, X. ©.
Bunap; opeic timingeri pex. H. I1. Boukos ; Kazak tinine aya. A. A. Tepedekos. - M. : TDOTAP - Menua, 2014.
- 528 Ger. +au. ont. quck (CD-ROM)

HNurepHer-pecype:

1. Menesa, JLII. MonekynsapHas Owonorus: DneKTpoHHBIH yueOHWK. - Kaparamma: KapI'TY, 2015.
http://rmebrk.kz/

2. MonekynsipHasi ouosiorus kinetku : B 3- tomax: Ilep. ¢ aurn.. T. 1/ B. Ansoeprc, J. bpe#i, k. JIptouc, M.
Padpdu, K. Pobepre, Jx. . Yorcon. - M.-Uxesck: HULL "Perynspras u xaormyeckas nuHamuka', WH-T
KOMIBIOTEPHBIX HccnenoBanuii, 2013. - 808 c. http://rmebrk.kz/

3. 3nopoBbe 1 reHooH]T HAalUK B COBpeMeHHOM Mupe. [IpeBeHTHBHAs podunakTrka [ TekcT] : MeXI. Hay4HO-
npak. koHpepeHuus "CoBpeMEHHbIE aCIIEKThl MEIUIMHBI U (apMaiu: oOpa3oBaHKe, HayKa M MPaKTUKA'" MOCB.
10-neturo co mHs obpazoBanuss KOKMA 11-12 oxtsa6ps 2019r. / FO0. M. Mycaes, XK. K. XXymabexos [u ap.] //
Bectnuk IOKMA = OKMA xabapmisicel. - 2019, - T.1, Ne3(87). - C. 47-49. TPHTU 76.03.39
https://lib.ukma.kz/ru/

5.7. KoHTpoJIbHBIE BONPOCHI (00paTHAasH CBSI3b)



http://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D0%BF%D0%BE%D0%BB%D0%B8%D0%BC%D0%B5%D1%80
http://ru.wikipedia.org/wiki/%D0%9D%D1%83%D0%BA%D0%BB%D0%B5%D0%BE%D1%82%D0%B8%D0%B4
http://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%B7%D0%BE%D0%BA%D1%81%D0%B8%D1%80%D0%B8%D0%B1%D0%BE%D0%BD%D1%83%D0%BA%D0%BB%D0%B5%D0%B8%D0%BD%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%A0%D0%B8%D0%B1%D0%BE%D0%BD%D1%83%D0%BA%D0%BB%D0%B5%D0%B8%D0%BD%D0%BE%D0%B2%D1%8B%D0%B5_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D1%8B
http://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%81%D0%BB%D0%B5%D0%B4%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F_%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D1%81%D1%84%D0%B0%D1%82
http://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%B7%D0%BE%D0%BA%D1%81%D0%B8%D1%80%D0%B8%D0%B1%D0%BE%D0%BD%D1%83%D0%BA%D0%BB%D0%B5%D0%B8%D0%BD%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%A0%D0%B8%D0%B1%D0%BE%D0%BD%D1%83%D0%BA%D0%BB%D0%B5%D0%B8%D0%BD%D0%BE%D0%B2%D1%8B%D0%B5_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D1%8B
http://ru.wikipedia.org/wiki/%D0%94%D0%9D%D0%9A
http://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%B7%D0%BE%D0%BA%D1%81%D0%B8%D1%80%D0%B8%D0%B1%D0%BE%D0%B7%D0%B0
http://ru.wikipedia.org/wiki/%D0%9F%D1%83%D1%80%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%93%D1%83%D0%B0%D0%BD%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%90%D0%B4%D0%B5%D0%BD%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%9F%D0%B8%D1%80%D0%B8%D0%BC%D0%B8%D0%B4%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%A2%D0%B8%D0%BC%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%82%D0%BE%D0%B7%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%A0%D0%9D%D0%9A
http://ru.wikipedia.org/wiki/%D0%A0%D0%B8%D0%B1%D0%BE%D0%B7%D0%B0
http://ru.wikipedia.org/wiki/%D0%93%D1%83%D0%B0%D0%BD%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%90%D0%B4%D0%B5%D0%BD%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%A3%D1%80%D0%B0%D1%86%D0%B8%D0%BB
http://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%82%D0%BE%D0%B7%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%D0%B0%D1%80%D0%BD%D0%BE%D1%81%D1%82%D1%8C_%28%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%29
http://rmebrk.kz/
http://rmebrk.kz/
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I'enomuka n IIPOTCOMHUKA.

®donauHr (CBOpayMBaHUE OCIKOB).

dakTtopsl onguHra:

IIarncpoOHbI

(dbepMeHTHI Qomaassl

[Ipuonsl.

Bcerga nu HacnencteeHHble 3aboneBaHnsa nepenaroTcs U3 NoKONeHUs B NokorneHue?
Bcerga nu HacnencTBeHHble 3aboneBaHnsa NPOSABASOTCA B AeTCTBe?
Kakve reHeTnyeckune 3aboneBaHns camble pacrnpoCcTpaHeHHble?

10 C kakumu npobrniemamu obpallaroTca K reHeTUKy?

11.YT10 BANAET Ha BO3HUKHOBEHME HAcNeaCcTBEHHbIX 6onesHen y pebeHka?

©WoNoOkwWNE

Ne2 3ansTue
5.1. Tema: buonormyeckue wmakpomosekyinbl. Ilepemaua HacnencTBeHHOW wuHPopManuu. benku.
Hyxkneunosbie kucnotsl. Perumkanus JTHK
KosanvecTBo yacoB: 45 MuH.
5.2. Hean: MccnenoBanne nHGOPMAITMOHHBIX MAKPOMOJICKY L.
5.3. 3apauu o0yuenusi: O0yyaromuiics y3HaTh OMOJIOTHYECKHEe MAKPOMOJIEKYJIIbI U HACIEICTBEHHOCTb.
Opranu3anuoOHHbINA dTAN: 5 MUH.
ITpoBepka nmocemniaeMocTu 00yYaroIuXcs.
[IpoBepka roTOBHOCTH 00yYarOIIUXCSl K YPOKaM.
IIpoBepka 3HaHuii o0yyarouuxcs no npoiiieHHoi reme: 10 muH.
O0bsicHenue HOBOI Tembl: 20 MUH.
5.4. Te3uc Teopuu. MakpoMOJIEKylla — MOJEKYJIa C BBICOKOH MOJICKYJSPHOW Maccod, CTPYKTypa
KOTOpOM  mpencTaBiseT  coOOW  MHOTOKpaTHbIE  IOBTOPEHHUS 3BE€HbEB,  00pa3oBaHHBIX (B
JeWCTBUTENEHOCTH HIIM MBICIIEHHO) U3 MOJIEKYJI MAJIOH MOJIEKYJISIpHOM Macchl. YUCIIO aTOMOB, BXOSIINX
B COCTaB MaKpOMOJIEKYJ, MOXET ObITh OuYeHb OOJBIIMM (COTHM ThICSY M MUJUIMOHBI).B mepenaue
HacJIeACTBeHHOH MHGOPMAaNMUYYacTBYIOT KaK KJIETOUHBIE s/pa, Co/leprKallue HOCUTEIN HH(popMaluu
(monexynsl JIHK), Tak um BHYTpeHHsIsI cpela KJETOK, IJieé pa3BOpauMBarOTCs IMPOLIECCHl NEpeHoca
MHGpOpMAIIUU U CUHTE3a HOBBIX OEIIKOB.

[lepenaBas 3anucannyto B JIHK mHbopMaiuio, reHbl ynpaBisioT: 1) mOCTpOoeHUEM KJIETOYHOIO
MaTepHaia — CTPYKTYpPHBIX O€JIKOB; 2) peryisiueil uX akTuBHOCTHU (00pa3yst pepMEHTHI U KOHTPOIUPYS
WX JICUCTBUE); 3) BBIICIICHHEM CEKPETHPYEMBIX B JKeJie3ax OCJIKOB.

@OyHKIMU OeNKOB B KJETKaX )KMBBIX OpPraHM3MOB Oosiee pa3HOOOpaszHbl, 4eM (QyHKIUH
npyrux ouononumepoB — nonucaxapunaoB u JJHK. Tak, 6enku-hepMeHTh KaTaTH3UPYIOT TPOTEKaHUE
OMOXMMHUYECKUX PEaKLMi U UTPaloT BaXKHYIO POJib B 0OMeHe BemulecTB. HekoTopsie OeKM BBIMTOIHSAIOT
CTPYKTYPHYIO WJIM MEXaHUYECKYI0 (QYHKIIUIO, 00pa3ys MUTOCKENIET, MOEPKUBAIONTNN (OPMY KIIETOK.
Taxke OelKM WMrparoT KIIOUEBYIO pOJb B CUTHAJIBHBIX CHUCTEMax KJETOK, MPU UMMYHHOM OTBETE U
B KJIETOYHOM LIUKJIE.

[Ipu B3auMOJIEHCTBUU C OKPY’KAIOIIUMHU MOJIEKYJIaMU BOJbI O€IKOBasi MOJIEKYJIa CBOPAYMBACTCS
TaK, YTOOBI HEMOJISIPHbIE OOKOBBIE TPYIIIBI AMUHOKHCIIOT OKA3aJIMCh U30JIMPOBAaHbI OT BOJHOTO PAacTBOPA;
Ha TIOBEPXHOCTH MOJIEKYJIbI OKa3bIBaIOTCA MOJIIPHbIE THIPO(YUIBEHBIE OOKOBBIE TPYIIIIHI.
B coctaB 6emnka ¢ 4eTBEepTHUHON CTPYKTYpO MOTYT BXOAMThH KaK WICHTUYHBIC, TAaK M PA3THYAIOLINECs
MOJIMTIENTUAHBIE HEMOYKU. B cTabunu3anuy 4eTBepTUYHOM CTPYKTYPbI IPUHUMAIOT Y4aCTUE T€ K€ TUTIbI



https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D0%B0%D1%8F_%D0%BC%D0%B0%D1%81%D1%81%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BD%D0%BE%D0%BC%D0%B5%D1%80%D0%BD%D0%BE%D0%B5_%D0%B7%D0%B2%D0%B5%D0%BD%D0%BE
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D0%BF%D0%BE%D0%BB%D0%B8%D0%BC%D0%B5%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B8%D1%81%D0%B0%D1%85%D0%B0%D1%80%D0%B8%D0%B4
https://ru.wikipedia.org/wiki/%D0%94%D0%9D%D0%9A
https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D1%80%D0%BC%D0%B5%D0%BD%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%82%D0%BE%D1%81%D0%BA%D0%B5%D0%BB%D0%B5%D1%82
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D0%B4%D0%B0%D1%87%D0%B0_%D1%81%D0%B8%D0%B3%D0%BD%D0%B0%D0%BB%D0%B0_(%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%BC%D1%83%D0%BD%D0%B8%D1%82%D0%B5%D1%82_(%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B9_%D1%86%D0%B8%D0%BA%D0%BB
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B3aMMOJICICTBHIL, UTO U B cTabuiIn3anuu TpeTuuHoil. HaamonekynspHble O€lIKOBbIe KOMIIEKCHI MOTYT
COCTOSITh U3 JIECSITKOB MOJIEKYIL.

Perumukanusa JHK — nporecc cuHTE3a 04epHEN MOJIEKYJbl JIE30KCHPUOOHYKICHHOBOM
KHUCJIOTHI, MAYUIMA BO BpeMsi CHHTETHUYECKOW (S) (as3bl JKM3HEHHOTO NMKIA KIETKM Ha MaTpHIe
poautenbcekon Monekynbl JIHK. Ilpu atom reHermveckuid matepwai, 3amudpoBanubii B JHK,
YIABaWBACTCSI M B IMPOIECCe TMOCIACAYIOUIETO JEelICHUS JEIUTCS MEXAY JTOYEPHUMU KIIETKaMHU.
Perumukaruio JIHK ocymiecTBisieT cinoHbIi (pepMEHTHBIN KOMIUIEKC, COCTOSIIIMMA U3 15-20 pa3audHbIx
OEJIKOB.

Pemukamus  JIHK ocymectBisiercs mnosykoHcepBaTMBHO.Pemnkanuss HauyumHaeTcs c
pa3beIUHCHUS B OMNPEICIIEHHON TOYKe (JOKYCOll WM OPH/DKHH)IBOMHON crupaid u 0o0pa3oBaHUS
onHouenoynsix yyactkoB [IHK, cmyxammx matpuneil nans cuHte3a HOBbIX nenei. Yuactok JIHK, B
KOTOPOM HAYMHAETCS U 3aKaHYMBACTCS PEITUKAIINS Y 9YKapuOoT Ha3biBaeTcs perinkon. JJHK npokapuot
yBauBaeTCA LEIUKOM B OJIHOM LIMKIIE PEIIMKAIUHU, TO €CTh, OaKTepHallbHas XpPOMOCOMA U TUIa3MHJIbI
SIBJISIIOTCS OJHUM PeIUTMKOHOM. YaykapuoT jymHa JIHK coctaBnser MuwumoH nap HyKJI€OTHIOB (Y
genmoBeka okosio 120 MtH. map HyKJICOTHIOB). Perutnkanus Takux MOJICKYJI, P CKOPOCTH PETLTUKAIIUU
20 teic.n.H. B MuHyTY Yy E.COli coctaistier 8004. [Tostomy perukarus JJHK nporcxoauT oqHOBpEMEHHO
B HECKOJBKMX caitax (cait - moboir ywacrok JIHK), crnemoarensno, JIHK sykapuor mmeer
MHOKECTBO PeNJIMKOHOB.

J1st Bcex crmocoOOB perTuKaiui UMEIOTCS CIASAYIOIINE OCHOBHBIE IPUHIIHUIIBI:

1. Cunre3 nouepneir JIHK sBisercs MATPHYHBIM IPOIECCOM; MAaTpULEH SBISIOTCS LENU
poautensckoit JIHK.

2. B ocHOBe perMKanuy JeKUT MPUHIMI KOMILIEMEHTAPHOCTH: HYyKJIeoTuabl nodyepHeit JJHK
KOMILUIEMEHTApHBI HyKjieoTuaaM poaurensckon JJHK-marpune.

3. [Iportecc mepeHoca sSBISETCS CHMMETPUYHBIM - MaTpuilamu ciyxat ooe nenu JJHK.

dakTopaMu pEIUTHKAIIUU SBJISIIOTCS  OenKku:Tomou3oMepasbl, 0Oeqok SSB,xenamkaza, JHK-
noJimMepasa.
3akpensieHne HoBoW TeMbl: 10 MUH.

5.5. HarnsapgHble noco6us: MyNbTUMEANAHBIV NPOeKTop (Mpe3eHTauuns).

5.6. OcHOBHas JIMTEpaTypa:
1.MeaunuHaNbIK TeHETUKA : MEJl. YUUIHUILENep MCH KOJIISKAePTe apHaIFaH OKYJIbIK = MeIuIMHCKas TeHETHKA |
y4eOHUK [uis Men. yawnui U kosuemkedt / pen. H. I1. boukos; xa3ak tinmine ayn. b. H. rocenOexoBa. - M. :
I'SOTAP - Menua, 2015
2. Ilexos, A. I1. buonorus. MenuiuHckas OMOJIOTHsl, TEHETHKA U napa3uTosiorus [ TekcT] : yueOHUK i1 By30B /
A.II. Ilexos. - M. : I'D0OTAP - Memna, 2012. - 656 c.
3. Axkynenko, JI. B. buonoruss MemuiuHanmbelK TeHeTHKa HeriznepimeH [Tekct] : Men. ydwminuimenep MeH
KoJieJpKIepre apHanran okynsik / JI. B. Axynenko, U. B. Yrapos ; kazak rtimine ayn. K. A. Ectremecosa. - M. :
I'D0TAP - Menua, 2016. - 416 Get ¢
4. Bypyn6etona, K. K. I'eneruka Herizaepi [MariH] : okynsik / K. K. Bypynoerosa ; KP BFM. - Anmartst : [{ayip,
2013. - 264 6er. c.
5. Komrraesa C.K., IlIsmameticosa I'.I1., Mcmaniosa A.A. MoleKyJanblK ONOJIOTHSI, METUIIMHATIBIK TeHeTHKa. OKY
Kypaisl. , 2019
6. KazemmbOer, [1. MeaunuHabIK XoHEe OMOJNIOTHUSIIBIK TEPMUHAEPAiH TyciHaipme ce3airi. T. 1 [MotiH] : ce3nik /
I1. KaseimOer, laneHos, A. XakaHos. - Acrana : XKIIC "Menuuunansik Paguoouonorus Feiisimu Opraisirs!” |
Anmartsl : OBepo, 2014. - 220 6et. C
7. Heroccbaym, P. JI. Menuunnansik reneruka [Teker] : oky Kypanst / P. JI. HetoccOaym, P. P. Mak-Hunec, X. ©.
Bwinapn; opwic Tininaeri pex. H. I1. boukos ; Kazak Tinine aya. A. A. Tepebekos. - M. : IDOTAP - Menmua, 2014.
- 528 6er. +am. onr. auck (CD-ROM)

HHTepHeT-pecypc:
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1. Usnesa, JLII. MonekynapHas Ouonorus: ONeKTpoHHbIH y4yeOHuWK. - Kaparamma: Kapl'TV, 2015.

http://rmebrk.kz/

2. MosekynspHas 6uonorus kiaetku : B 3- tomax: Ilep. ¢ anrn.. T. 1/ b. Ane6eprtc, 1. Bpeit, k. JIptouc, M.
Patddu, K. Pobepre, Jx. . Yorcon. - M.-Uxerck: HUILL "Perynsprnas m xaotuyeckas nuHamuka', WH-T
KOMIIBIOTEPHBIX HccnenoBanuii, 2013. - 808 c. http://rmebrk.kz/

3. 3nopoBbe 1 reHo(oHT HAIUK B COBpeMeHHOM Mupe. [IpeBeHTHBHAS ipodunakTrka [ TeKCT] : MeX]I. HAy4HO-
npak. koHdepeHuus "CoBpeMEHHbIC aCIIEKThl MEIUIMHBI U (papMaluu: oOpa3oBaHKe, HayKa M MPaKTUKA'" MOCB.
10-neturo co gHs obpazoBanus KOKMA 11-12 oktsaops 2019r. / FO0. M. Mycaes, XK. K. XKXymabekos [u ap.] //
Bectnuk FOKMA = OKMA xaGapmbicel. - 2019. - T.I, Ne3(87). - C. 47-49. TPHTU  76.03.39
https://lib.ukma.kz/ru/

5.7. KoHTponbHble Bonpockl (0bpaTHasa CBA3b)

1. JHK cBsi3piBaroriye 0€nku, CTpOCHUE U Ha3HAYCHHE.

2. JIHK-nonumepasa u ee BUbI.

3. bennok PCNA, cTpoenne 1 Ha3HAUCHUE

1IaIepOHbI

dbepmeHTHI Posiaasbl

[Tpuons!.

Bcerna 1 HacnenctBenHbie 3a001€BaHuUs MIEPEAAIOTCS U3 TIOKOJICHUSI B TIOKOJIeHHE?
Bcerna nu HaciecTBEHHBIE 3a00JICBaHUS TIPOSIBIISIFOTCS B IETCTBE?
Kaxkue renerndeckue 3a00jieBaHuUs caMble pacCIpOCTpaHEHHbIE?

0.  C xakumu npobyiiemamu o0palarTcs K FeHeTUKY?

1. Yo BiusieT Ha BOSHUKHOBEHUE HACIIEACTBEHHBIX 00JIe3HEN y peOeHKa?

RBR ©o N O A

Ne3 3ansTue
5.1. Tema: DBomrornust cucteMbl opraHoB. Dusorene3. UIOreHe3 KOXKU U CKeJIeTa TO3BOHOYHBIX.
KosanyecTBo yacoB: 45 MuH.
5.2. Hean: Jlate oOmee mpencraBieHne o ¢uioreHese. OObsiCHEHHE (OPMHPOBAHUS U PA3BHUTHS
CHCTEMBbI OPTaHOB B IIPOIECCE IBOTIOIMH.
5.3. 3agaum o0yvenusi: O3HOKOMHUTH OOYJAIOUIHIXCS ¢ (DMIIOTEHE30M U CTPOSHUEM TOJIOBHOTO MO3Ta
MI03BOHOYHBIX.
Opranu3anuoOHHbINA dTAN: 5 MUH.
ITpoBepka nmocemniaeMocTu 00yYaroIuXCs.
[TpoBepka TOTOBHOCTH 00YYAIOIINUXCS K YPOKaM.
IIpoBepka 3HaHuii o0yyammxcs no npoiigeHHoi reme: 10 MuH.
O0bsicHenune HOBOI Tembl: 20 MHH.
5.4. Te3uc Tteopum: ODuioreHe3 paccMaTpPUBAET IBOMIOIMIO B KayecTBEe Mpoliecca, B KOTOPOM
TCHETHYECKasi JIMHUS — OpraHU3MBl OT TpeaKa K IMMOTOMKaM — pa3BETBISIETCS BO BpPEMEHH, U e
OTJeNIbHbIE BETBU MOT'YT IPHOOPETATh T€ WM MHbIE M3MEHEHMS WM HcUYe3aTh B Pe3yJIbTaTe BEIMUPAHMUS.
Wwmerommmecst Ha CETOTHSIIHUHN JICHb 3HAHUS O BETBJICHUHU (QMIIOTEHETHYECKOTO JIPEBa MOTyUeHBI IMyTEM
MOCTPOCHMs KJacCU(UKAMK KUBBIX OPraHU3MOB, KOTOpas HCXOAHO Oblla 3amymana Kapiom
JlunneeMm kak orpaxkeHue «EctectBenHoit Cuctemb» Bceld HpHUpOnbl (B TOM YHCIE U HEXHUBOM).
BriocnenctBum 66110 ycTaHOBJIEHO, 4TO Takoi «EctecTBeHHON CHCTEMBI» HE CYIIECTBYET, a To, uTo K.
JluHHE#! MpUHUMAT 32 MPOSBJICHUE STON CUCTEMBbI y )KMBOTHBIX M PACTEHUH, ABISETCA QUIOTEHUEH, TO
€CTh PE3yIbTaTOM OHOJIOTUIECKOH SBOOIINH.
Hnst Gonee >pQekTUBHOTO aHamM3a (PUIOTEHUH B HAcTosIee BpeMs pa3pabaThIBAalOTCS MPHHLMUIBI, B
KOTOPBIX METOJ 3allUCH KJIACCU(PHUKALMKM YCOBEPIICHCTBOBAH IO CPABHEHUIO C JMHHEEBCKUM, UTO
MO3BOJISIET OoJIee aIeKBATHO 3anucaTh (GUIoreHuio B popme Kiaccu(UKauy 1 MPOJAOIDKUTD € aHaJH3.



http://rmebrk.kz/
http://rmebrk.kz/
https://ru.wikipedia.org/wiki/%D0%AD%D0%B2%D0%BE%D0%BB%D1%8E%D1%86%D0%B8%D0%BE%D0%BD%D0%B8%D0%B7%D0%BC
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D0%BD%D0%BD%D0%B5%D0%B9,_%D0%9A%D0%B0%D1%80%D0%BB
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D0%BD%D0%BD%D0%B5%D0%B9,_%D0%9A%D0%B0%D1%80%D0%BB
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Ananu3 QuiioreHnu Aan€k OT 3aBEpILIEHUs, OCKOJIbKY MpeICTaBiIsieT co00il BbIsIBICHHE OJHOKPATHBIX
HETOBTOPUMBIX 3BOJIIOLMOHHBIX COOBITUH, MPOU3OUICANIUX B MPOILIOM, U TMO3TOMY MOXKET
OCYIIECTBIISTHCS TOJBKO KOCBEHHBIMHU MeToAaMH. [[1sl peKOHCTpYKUMU U (PHIOT€HUH HEO0OXOIUMO
MaKCUMaJIbHO TOJIHO€ 3HAHME O Pa3HOOOpa3uWy BHUJOB; OJIHAKO B HACTOSIIEE BpeMs Hayke BCE elé
M3BECTHA JIMIIb Majasl 4acTh BUJOB JKUBBIX OPraHU3MOB, OOUTAIOMIMX Ha 3emiie, U HUYTOXKHO Majas
9acTh BUOB, OOMTABIIKX Ha 3emiie B ponuioM. Ouiiorenes nokposa teia. HaunHas ¢ HU3MMX XOPA0BIX
oOHapyKUBAETCs MOApa3elieHue Hapy>KHBIX MOKPOBOB MJIM KOKU HAa TOBEPXHOCTHBIN SMUTEIHATBHBIH
CJION PKTOEPMATILHOTO MPOUCXOKICHUS (SMUIEPMUC) U MOJCTUIAIOUIUN €r0 COeTMHUTEIIbHOTKAHHBIM,
pa3BUBAIOIIMICA M3 ME30JepMbl (KOPUYM WM COOCTBEHHO KOKa).Y IaHIETHHKA MOKPOBHBIE TKAHU
pa3BHTHI 1200, SIMUTEIUH OAHOCIOWHBIN, IIMIIMHAPUICCKUHN, CONEPIKUT OTICIIBHBIC KEJIE3UCTHIC KICTKH.
Kopuywm npencraBiieH He3HAUUTEIbHBIM CIIOEM CTYACHUCTON COEAUHUTEIBHOU TKaHU.

B moarume Ilo3BOHOYHBIX TMpogoikaeTcs AUQGGEPCHIMPOBKA KOXH Ha OTYCTIUBO Pa3TUIUMBIC
SNUJEPMUC U KOPUYM. ODINHUJEPMUC CTAHOBUTCSA MHOTOCIOWHBIM, €r0 HM)XHHMM CJIOH COCTOUT U3
HWIAHAPUYECKUX KJIETOK, aKTUBHO PAa3MHOKAKOUIUXCSA U MOMOJHSIOIINUX MOBEPXHOCTHBIE CJIOU KJIETOK.
KopuyM nipesictaBieH OCHOBHBIM BEIIECTBOM, BOJIOKHAMHU U KileTkaMu. Koxka 00pasyeT psji MpHUIaTKOB,
TJIaBHBIMH M3 KOTOPBIX SIBJISIOTCS 3aIIUTHBIE 00pa30BaHUs U JKEJIe3bl.

AmMpubun.Koxxa 3eMHOBOAHBIX rojiasi, JTUIICHA derryd. OporoBeHHe BEPXHETO CIIOSI BRIPAKEHO ¢I1alo.
Kopuym mnpencraBineH BOJOKHAMU COECIMHUTEIBHOM TKaHW, HWAYLIMMU CTPOrO Mapajuie]bHO, H
KJIETOYHBIMH 3JIEMEHTaMU. B KO€e MHOTO CIIM3HUCTHIX Kene3. KoxKHbIe jKelie3bl CO31at0T Ha MOBEPXHOCTH
KHUJKOCTHYIO IUIEHKY, KOTOpasi CIocOOCTBYET ra3000MeHy (KOXKHOE JbIXaHHE) M 3allUIiaeT KOXYy OT
BBICBIXaHHUSI, TaK KaK cJ1a00e OpOTOBEHHE HE MPEAOXpaHsIeT 3eMHOBOIHBIX OT MOTEPH BoIbl. Kpome Toro,
OaKkTepUIIMIHBIE CBOMCTBA CEKpeTa >Kejie3 MPEemsITCTBYIOT MPOHUKHOBEHUIO MHKPOOOB. SMOBHUTHIE
YKEJIE3bI 3alUIIAI0T )KUBOTHOE OT BParos.

Pentunuu.B cBsizu ¢ mepexonoM K Ha3eMHOMY OOpasy JKM3HU y PENTWIHA YBETHYHMBAETCS CTENEHBb
OpPOTOBEHHMS dMMUJIEPMHUCA (3alIUTa OT BBICHIXaHUS M OT MOBpPEXIeHUM). Uenrys CTaHOBUTCS POTOBOM.
OnuaepMuc OTYETIMBO MOAPA3IAEISIETCS Ha JBa CIOSl: HWKHUW (MaJbIIUTHUEB), KIETKH KOTOPOIO
WHTEHCUBHO Pa3MHOKAIOTCS, U BEPXHHU (POTOBOI), COAEpKAIINNA KIETKH, MOCTETIEHHO OTMUPAIOIINE B
pe3ynbTare 0cod0ro poja nepepokIeHusl.

Ounorenes  ckeneta.Cpenan 0€CIIO3BOHOYHBIX Yallle  BCTPEUACTCA HAPYXKHUBIM CKEJIET B  BHJE
KYTUKYJSIPHBIX 00pa3oBaHUN SKTOAepManbHOro snurenus. Hambonee pa3BUT MOMOOHBIN CKeNeT y
WIeHUCTOHOTUX. OH COCTOUT U3 XUTHHA, 3alUIIACT TEJIO OT MEXaHUYECKUX MMOBPEKACHHUH, BHICBIXaHUS
U CIIy’KUT MECTOM IPUKPETIIEHUS MBILIILI.

OceBoii ckener. Y HUBMIMX MO3BOHOYHBIX — KPYTIOPOTHIX W HU3IIHMX PBIO — XOpJa COXpaHSETCs B
TedeHue Bcell xKu3HUu. Ho 0THOBpEMEHHO MOSBIISIFOTCS BepXHHUE (Y KPYTIOPOTHIX) U HIKHUE (Y pbIO) TyTH
MO3BOHKOB B BHJIE MapHBIX XPSAIIEH, PACIIOJIOKEHHBIX METAMEPHO HAJ XOPI0i U TTOA XOPAOM.
3akpenieHue HOBOii Tembl: 10 MuH

5.5. Harnsaaple moco0us: MyJIbTUMEINIHBINA TPOEKTOP (MPE3EHTAIH).

5.6. OcHoBHas JUTEpaTypa:

1.MenuuuHaIBIK TeHEeTHKA | MEJl. VIMIIHIIEIEep MEH KOJIIEKIEPTe apHaIFaH OKYJIBIK = MeIUInHCKas TeHEeTHKA :
y4eOHUK Jutis Mea. yawuil u kosuemker / pen. H. I1. boukoB; kazak timine ayn. b. H. drocenbekosa. - M. :
I'S0TAP - Menna, 2015

2. Ilexos, A. I1. buonorus. MenuiuHckas OMOJIOTHsl, TeHETHKA U napa3uTosiorus [ TekcT] : yueOHUK i1 By30B /
A. Tl IlexoB. - M. : I'DOTAP - Menua, 2012. - 656 c.

3. Axkynenko, JI. B. buonormss MmemuiuHanmbelKk TeHeTHKa HeriznepimeH [Tekct] : Men. ydwminuimenep MeH
KoJie[pKaepre apHainFad okynslk / JI. B. Axynenko, U. B. Yrapos ; kazak timine ayn. K. A. Ectemecosa. - M. :
I'DOTAP - Menua, 2016. - 416 Oet ¢

4. Bypyn6etosa, K. K. I'enetrka Herizaepi [MoaTiH] : okyisik / K. K. Bypynbetosa ; KP BFM. - Anmartsr : [Iayip,
2013. - 264 Ger. c.
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5. Komrraesa C.K., lIsraneiicosa I'.I1., UcmannoBa A.A. MonekynanbiK OHOIIOTHS, MEIUITMHAIBIK reHeTrKa. OKy
Kypaisl. , 2019

6. KazemmOer, [1. MeaumuHAIBIK jkKoHE OHONOTHSUIBIK TepMHUHICPAIH TyciHmipme cesmiri. T. 1 [MotiH] : ce3mik /
I1. Kazemmber, Jlanenos, A. XKakanos. - Acrana : JKIIC "Memumunansik Pagroouomorus Feuteimu OpTanbirs” ;
Anmartsr : OBepo, 2014. - 220 6et. C

7. Heroccbaym, P. JI. Menuuunansik renetuka [Teker] : oky kypanst / P. JI. HetoccOaym, P. P. Mak-Wnnec, X. ©.
Bunmapg; opsic timingeri pen. H. I1. boukos ; Kazak timine ayn. A. A. Tepedekos. - M. : ITDOTAP - Menua, 2014.
- 528 Ger. +am. ont. quck (CD-ROM)

HNurepHer-pecypc:

1. Uenesa, JLII. Monekynspuas Ouosiorus: OJeKTpOHHBIA YyueOHuk. - Kaparanma: Kapl'TV, 2015.
http://rmebrk.kz/

2. MonekymnsipHast 6nonorus kinetkn : B 3- tomax: Ilep. ¢ anrn.. T. 1/ b. Ansoeprc, J. bpe#t, . JIprouc, M.
Padpdu, K. Pobepre, JIx. 1. Yorcon. - M.-Uxerck: HULL "PerynsprHas u xaoruyeckas nuHamuka', WH-T
KOMITBIOTEPHBIX HccenoBanuii, 2013. - 808 c. http://rmebrk.kz/

3. 3nopoBke 1 reHO(OH T HAMK B cOBpeMeHHOM Mupe. [IpeBeHTrBHAas mpodmnakTuka [ TeKcT] : MexXI. HaydHO-
npak. koHpepeHus "CoBpeMeHHbIE acleKThl MEJAUIMHEI U apManuu: o0pa3oBaHKe, HaAyKa U MPaKTHKA" MOCB.
10-neturo co mus obopazoBanus KOKMA 11-12 oktaops 2019r. / FO0. M. Mycaes, XK. K. XXymabeko [u ap.] //
Bectouk IOKMA = OKMA xabapuibicel. - 2019. - T.1, Ne3(87). - C. 47-49. TPHTU 76.03.39
https://lib.ukma.kz/ru/

5.7. KoHTpoOJbHBIE BONPOCHI (0OpaTHas CBS3b)

HazoBute ananoroBsie Opranbl 1 TOMOJIOTHYECKUE OPTaHbI?

Yro takoe ['erepobarmus?

[Tonsitue o Cybcturynuun?

®daxTops! ponauHra:

LIarepoOHbl

(dhepMmeHnTHI Boassl

IIpuonsl.

Bcerga nn HacnencTBeHHble 3aboneBaHus nepeaarnTcst U3 NOKONEHUs B NMOKONeHne?
Bcerga nu HacneacTBeHHble 3aboneBaHus NPOSBRSIOTCS B 4eTCTBE?
10 Kakne reHeTnyeckne 3aboneBaHnsi camble pacnpoCTpaHeHHbIe?

11.C kaknmm npobnemamm obpallarTcs K reHeTUKy?

12.470 BNMSAET Ha BO3HWKHOBEHWNE HACcneACTBEHHbIX bonesHen y pebeHka?

©ONOUAWNE.,

Ned 3ansitue
5.1. Tema: ®unoreHes NUIIEBAPUTEIBHON CUCTEMBI TO3BOHOYHBIX. DUITOTEHE3 ABIXaTEIBHON 1
KPOBEHOCHOM CUCTEMBI IO3BOHOYHBIX.
KosnuecTBo yacos: 45 MuH.
5.2. Heab: Cuatue ocoOeHHOCTeH (OPMUPOBAHUS MHUIIEBAPUTEIBHON CHUCTEMBI TMO3BOHOYHBIX.
Oco0eHHOCTH TOMOJIOHTOBBIX U T€TEPOJJOHTOBBIX 3yOOB.
5.3. 3apauu o0yuenusi: O0yyaronuiicst SHaKOMSTCS ¢ (PUITOTEHE30M HEPBHOM CHCTEMBI TO3BOHOYHBIX U
CTPOEHUEM T'OJIOBHOTO MO3Ta TO3BOHOYHBIX.
Opranu3auuoHHbIN 3TAN: 5 MUH.
[IpoBepka nmocenaeMocTu 00y4arOIIUXCS.
[TpoBepka TOTOBHOCTH O0YYAOIIUXCS K YPOKaM.
IIpoBepka 3HaHMIi o0y4aromuUXxcs Mo npoiiieHHoi Teme: 10 MuH.
O0bsicHeHHne HOBOW Tembl: 20 MUH.



http://rmebrk.kz/
http://rmebrk.kz/
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5.4. Te3uc Tteopuu: OpraHbl NuIlleBapeHUs OeclO3BOHOYHBIX. BriepBrle nulieBapuTenabHas cUCTEMa
HaunHaeT (pOpMUPOBATHCS Yy KUIIEYHOIMOJOCTHBIX. B mpolecce racTpyisiiuy 3a CYeT BISTYMBAHUSA
SHTOZEPMBI 00pa3yeTcs epBUYHAs KHUILKa (racTpajibHas 110J10cTh). OHa coo01aeTcs ¢ BHEIIHEH cpeoi
TOJIBKO OJHUM OTBEPCTHEM — POTOBBIM, KOTOPOE OJHOBPEMEHHO CIYXHT MJsi BBIOPACHIBAHUS
HeIepeBapeHHbIX OCTATKOB IMUIIH.

3alHENIPOXOJHOTO OTBEPCTUS HET. BOJIBIIMHCTBO TUIIOB KUBOTHOI'O MHpPA, KaK U KUIIEYHOIIOJIOCTHBIE,
OTHOCATCS K MEPBUYHOPOTHIM, TaK Kak poT, 00Opa3oBaBLIMiiCA B 3MOpuoreHese, GyHKIMOHUPYET BCIO
®WU3Hb. VrIokoxue, TOroHO(OPHl U XOPOBBIE COCTABIISIIOT IPYIIY BTOPUYHOPOTHIX (cM. puc. 127). Y
HUX POTOBOE OTBEPCTHE CHavyaa 00pa3yeTcsi Ha OJJHOM KOHIIE 3apO/IbIIIIa, & 3aT€M Ha IIPOTUBOIOJIOKHOM
KOHIIE TPOUCXOJUT BIITYMBAHUE IKTOJIEPMBI, U 00pa3yeTcsi BTOPOE POTOBOE OTBEPCTHUE (BTOPUUHBIN POT).
IlepBHYHBII pOT 3apacTaer, a Ha €ro MecTe Mo3/Hee POPMUPYETCs aHAIbHOE OTBEPCTHE.

VY KUIIEYHONOJOCTHBIX BHYTPHUKJIETOYHOE MMILIEBAPEHUE HAUYMHAET 3aMELIaTbCsl BHYTPHUIIOIOCTHBIM.
[Tuima nepBoHaYaIbHO MOABEPraeTCcsl BO3ACHCTBUIO (PEPMEHTOB M H3MENbYAeTCs B IMOJIOCTH, a 3aTeM
3aXBaThIBACTCA KJIETKaMH 3HTOJEPMBL, I/I€ IEPEBAPUBACTCS B IUIIEBAPUTENIbHBIX BaKyOsIsIX. Y IJIOCKUX
yepBel (TpeMaro/1) NulleBapuTeNbHas TpyOKa TakKe 3aKaHYUBAETCSI CJIENO U COCTOUT U3 JIBYX OTAENIOB
— TEpeJHEro SKTOJEPMAIbHOIO, NPEACTABICHHOIO XOpPOILIO pPAa3BUTOM TIJOTKOH, M CpeaHero
(KUIIEYHUK), pa3BUBAIOIIETOCS U3 SHTO/IEPMBI.

[TuieBapeHue CTaHOBUTCS TOJBKO BHYTPUIOJIOCTHBIM. [lepeqHuil u 3aqHUN OTJeN KUIIKH, UMEIOIINe
9KTO/IEPMAIBHOE IPOUCXOXKACHHUE, BBICTJIAHBI KYTHUKYJIOH. Y KOJbYAThIX YEpBEW B CTEHKE KHUIIKU
HOSIBJIIIOTCS.  MBILLICUHBIE 3JEMEHThI, O00eCHeunBalolIe IEepUCTAIbTUKY, W pa3BUBAeTCi CEThb
KPOBEHOCHBIX COCY/IOB. Y UYJIEHHUCTOHOTUX IMPOMUCXOIUT JanbHeimas nuddepeHnupoBKka KUILIEYHON
TPYOKH M OJJHOBPEMEHHO MOSIBIIAIOTCS MPUCTIOCOOTICHUS I U3METbUEHUS UM (YEITFOCTH) U JKelle3bl,
CEeKPETHUPYIOIINE MUIIEBAPUTEIIbHBIE (PEPMEHTHI.

[TuieBapuTeNbHBIM TPaKT MIEKONMUTAIOMIMX JIOCTUTaeT HauOoblIel creneHu nuddepeHnupoBku. OH
HA4YMHAETCS NMPEAPOTOBOM MOJIOCTHIO WM MPEJABEPhEM PTa, PACIIOIOKEHHBIM MEX1y ry0amu, meKaMu
U YeNIOCTAMHU. Y HU3LIMX OEeCHO3BOHOUYHBIX CIEIHaIbHbIE OPraHbl AbIXaHUS OTCYTCTBYIOT, T'a3000MeH
MIPOMCXOJUT Yepe3 MOKPOBbI — AUPPY3HOE IbIXaHUE (KUIIEYHOIIOIOCTHBIE, IUIOCKHE, KPYTJIble YEPBHU).
VY Konp4aThIX yepBed Koka Ooraro cHaO)keHa KPOBEHOCHBIMH KalWUISIpaMH, B KOTOPbIE MOCTyHaeT
kucnopon. uddy3Hoe npixaHue BCTPEUaeTCs TAKKE Y MEJIKUX YJIEHHUCTOHOTMX, UMEIOUIMX TOHKUMN
XUTUH U OTHOCHUTEIBbHO OOJBIIYI0O TMOBEPXHOCTh Tela. Y MHOTMX O€CIO3BOHOYHBIX MOSBISIOTCS
MPUCTIOCOOJICHMS, YBEIMYUBAIOIINE JbIXaTEIbHYIO IOBEPXHOCTh B BUJIE MECTHBIX CIIELUAIN3UPOBAHHBIX
OPraHoOB JbIXaHUs. Y BOJHBIX (DOPM OpraHbl JbIXaHUS MPEICTaBIEHBI )kabpaMH, Y HA3eMHBIX — JIETKUMHU
U TpaxesaMmu. BrepBole xaOpbl MOSBISAIOTCS Y MHOTOUIETUHKOBBIX KOJIBYEIIOB U IMPEICTaBISAIOT cOO0M
pa3pacTaHus SIUTENNs, NPOHU3AaHHBIE KPOBEHOCHBIMM cocyJamMH. MHoOrue BHIbl OJHOBPEMEHHO
COXpaHAIOT AU Py3HOE AbIXaHUE. Y Ha3eMHBIX (TayKoOoOpa3HbIe) MOSIBIISIOTCS JINCTOBUAHBIE JIETKUE, Y
HACEKOMBIX — TpaxXeH.

OyYHKIMIO OPraHOB JIbIXaHUSl Y HU3LIMX XOPAOBBIX (JAHIIETHHUK) MPUHUMAET Ha ceOs mepeaHss 4acTb
KkumieyHo TpyOku. B crenkax rnotku mmeercs 100—120 map orBepcTuii, win >kabepHbIX IIeseH.
Opranamu JpIxaHus CIy>KaT MexokaOepHbIe MePEeropoJKy, B KOTOPBIX MPOXOAAT KPOBEHOCHBIE COCY b
— sxabepHble apTepuu. Bona, mpoxons yepe3 xaOepHble eI, OMBIBAET HAa3BaHHBIE NEPETOPOJKU U
kuciopon 1udGyHaIupyeT yepe3 CTEHKH apTepHil.

cucteMbl.Opraibl KpoBooOpalieHust Oecrio3BOHOYHBIX. Y KHUIIEYHONOJIOCTHBIX (THAPOUTHBIE), TEJ0
KOTOPBIX COCTOUT BCETO U3 JIBYX CJIOEB, MUIIEBbIE BEIIECTBA, KUCIOPO/ U IKCKPETHI MepelatoTcs MyTeM
1 Qy3un 0T OJHOTO CJIOS K JIpyromMy. Y Mely3 B CBSI3U C MOIIHBIM Pa3BUTHEM Me30TJieH (YHKIIHIO
pacrpesieNieHus, XOTs U HECOBEPLICHHYI0, OepyT Ha ce0si KaHalbl IacTpOBACKYJSPHOM cHCTEMBl. Y
IUIOCKMX 4YE€pBEW MapeHXHMMa, 3alojHAIoIAs IPOMEXYTOK MEXAY OpraHaMu, HE JOIyCKaeT
HepeMEILEHHs BELECTB Ha OOJIbIINE PACCTOSHUS.
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KpoBenocHas cucreMa jlaHIIETHUKA 3aMKHYTasi, TOCTPOCHA MO TOMY >K€ MNPHUHIUITY, YTO M CHUCTEMa
KOJIbYUATHIX YepBel (puc. 143, a, cM. Ha 1BeT.BKII.). OHa mpejcTaBieHa OPIONTHBIM U CIIMHHBIM COCYJIOM,
COCIMHCHHBIM aHACTOMO3aMU B CTEHKAX KHUIIIKU M T€Ja, ¥ OJTHUM KpyroM KpoBooOpatenust. Posb cepaia
BBITOJIHSAET MYJIbCUPYIOIINI cocyn — OpromiHas aopta. [1o OpromHoi aopTre BeHO3Hasi KPOBb OT OPraHOB
MPOXOAMT B MpUHOCsITHUE xabepHbie aprepuu (120 map), rie okucaseTcs.

[To BEIHOCATIIMM >Ka0EPHBIM apTePUSIM OKUCICHHAS KPOBb MOCTYIAET B MAPHBIC KOPHU CITUHHOW a0PTHI,
KOTOpbIE Ha YPOBHE 3aJHEr0o KOHIA TJIOTKH CIMBAIOTCS B HEMapHBIM COCyJ — CIHUHHYK aopTy.
[Tocrmeansiss MAET BIOJIb TENa K €ro 3aJHEMY KOHILy, 00pa3ys MHOTOYMCIICHHBIC apTEePHH, HAIIPaBJISIO-
LIHAECA K OpraHaM, Iie KpoBb, OTAaBas KUCIOPOL, IIPEBPAIAETCs B BEHO3HYIO.

Beno3nas KpoBb OT mepeaHEd 4acTh Teja MOCTYIAET B MapHbIe NEPEAHNUE KapAUHAIBHBIE BEHBI, a OT
3aJHEN 4YacTu Tejla — B 3aJIHME KapAuHaibHble. llepeaHsss u 3aaHssi KapAuHalbHAas BEHBI Ka)Jo0il
CTOPOHBI Ha YpPOBHE 3aJHEr0 KOHIIA TJIOTKA COCIUHSIIOTCS B NPOTOK (KIOBHEPOB), BIIAJAIOIIUN B
OproiHyo aopTy. OT BHYTPEHHUX OpraHOB, B OCHOBHOM OT KHUIIIEYHUKA, BEHO3HAsI KPOBH MOCTYIAET B
MOJKUIIEYHYI0 BEHY, KOTOpass BXOJHUT B II€YEHb MOJ HA3BAHUEM BOPOTHOM BEHBI MEYEHU U TaM
Pa3BETBIISETCS HA TYCTYIO CETh KaMJUIAPOB, 00pa3ysi BOPOTHYIO CUCTEMY TIEUCHH.

3akpenieHue HOBOil TeMbl: 10 MuH.

5.5. Harnsaable moco0us: MyJIbTHUMeIMITHBIH IPOEKTOP (IIpe3eHTAlMA).

5.6. OcHoBHas JUTepaTypa:

1.MenunuHanbIK reHeTHKA : MeJl. YYUIIHIIETIep MEH KOJUIeKIepTre apHaIFaH OKYJIBIK = MeTUIIMHCKas TeHEeTHKA :
yueOHUK Ui Mea. yuunuil 1 kosvtemked / pen. H. I1. Boukos; kazak Tinmine aya. b. H. drocenbekoBa. - M. :
I'SOTAP - Menua, 2015

2. Ilexos, A. I1. buonorus. MenumuHckas OMONOTHS, TeHETHKA U Tapa3utonorus [ TexcT] : yueOHUK aist By30B /
A. Il IlexoB. - M. : I'DOTAP - Menua, 2012. - 656 c.

3. Axkynenko, JI. B. buonorus MemuIMHANIBIK TeHETHKa HeriznepimeH [Tekct] : Med. ydwiuineraep MeH
KOJUTe/pKaepre apHanFaH okyJblK / JI. B. Axynenko, U. B. Yrapos ; kazak Timine aya. K. A. Ecremecosa. - M. :
I'S0OTAP - Menaua, 2016. - 416 Get ¢

4. Bypyn6etona, K. K. I'eneruka Herizaepi [MariH] : okynsik / K. K. Bypynoerosa ; KP BFM. - Anmarst : [1ayip,
2013. - 264 Ger. c.

5. Komrraesa C.K., Hlsaneiicosa I'.I1., UcmannoBa A.A. MoseKkynaiblK OHOIOTHS, MEIUITUHAIBIK TeHeTHKa. OKY
Kypaisl. , 2019

6. KazembOer, [1. MeaunuHabIK XoHe OMONOTHUSIBIK TEPMUHAEPAiH TyciHaipme ce3airi. T. 1 [MotiH] : ce3mik /
I1. KazeimoOer, laneHos, A. Xakanos. - Acrana : XKIIC "Menununansik Pagrnobuonorus Femsimu Opransirs”
Anmartsl : OBepo, 2014. - 220 6et. C

7. HeroccOaym, P. JI. MenuiuHainsik redetrika [ Tekct] : oky kypaisl / P. JI. HetoccOaym, P. P. Mak-Unnec, X. @.
Bunnapn; opsic tiningeri pea. H. I1. Boukos ; Kazak rinine aya. A. A. Tepedekos. - M. : [DOTAP - Menaua, 2014.
- 528 Get. +a1. ont. auck (CD-ROM)

HHaTepHeT-pecypc:

1. Usnesa, JLII. MonekynapHas Ouonorus: OneKkTpoHHbIM y4yeOHuWK. - Kaparamma: Kapl'TV, 2015.
http://rmebrk.kz/

2. MonekynsapHas 6uonorus kiaetku : B 3- tomax: Ilep. ¢ anrn.. T. 1/ Bb. Ans6eprtc, 1. Bpeit, k. JIstonc, M.
Padpdu, K. PoGepre, Ix. . Yorcon. - M.-Uxerck: HUILL "PerynsipHas u xaoruyeckas nuHamuka', WH-T
KOMITBIOTEPHBIX MccienoBanuii, 2013. - 808 c. http://rmebrk.kz/

3. 3nopoBbe 1 TeHo(OH]T HalMK B COBpeMeHHOM Mupe. [IpeBenTuBHas npodunakrrka [TekcT] : Mex. HayyHO-
mpak. koH(pepennus "CoBpeMeHHbBIE aCTIeKThl MEJUIMHBI U (hapManun: o0pa3oBaHUE, HAyKa M MPaKTHKA" MOCB.
10-neturo co aust obpazoBanuss KOKMA 11-12 oktaops 2019r. / FO0. M. Mycaes, XK. K. XXymabekor [u ap.] //
Bectnuk IOKMA = OKMA xabapmbicer. - 2019. - T.1, Ne3(87). - C. 47-49. TPHTU 76.03.39
https://lib.ukma.kz/ru/

5.7. KoHTpo/BHBIE BONPOCHI (00paTHAsI CBA3b)
1. KakoBa (pyHKIMS TTUIIICBAPUTEIIBHBIX JKele3?
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2. Ctpoenue u PyHKITUU TIOJIOCTH pTa?
3. Uro takoe auddy3Hoe apixanue?
4. JlaliTe XapaKTEPUCTHKY JBIXaTEIIbHOW CHCTEMBI ITPECMBIKAIOIINXCS?

NeS 3ansitue
5.1. Tema: ®unoreHe3 HEPBHOW CHUCTEMbI MO3BOHOYHBIX. DUIOrEeHE3 MOYEBBIICTUTEIHLHON CUCTEMBI
[M0O3BOHOYHBIX.
Konu4yectBo yacoB: 45 MuH.
5.2. Hean: Xapakrepuctuka auddy3uoHHOW HepBHOU cucTteMbl. OObsicHeHue (GopMHUpOBaHUS
Me3aHnedpoca, mpoHedpoca, MeToHedpoca.
5.3. 3apauu 00yuyeHnusi: 3HAKOMCTBO C (PUIIOT€HUU HEPBHOMN CHCTEMBI IO3BOHOYHBIX.
Opranu3anuoOHHbINA dTAN: 5 MUH.
[IpoBepka nmocenaeMocT 00y4arOIIUXCsl.
[TpoBepka roOTOBHOCTH 00YYAIOMIUXCST K YPOKaM.
IIpoBepka 3HaHuii o0yyarouuxcs no npoiiieHHoi reme: 10 MuH.
O0bsicHeHHe HOBOW TeMbl: 20 MUH.
5.4. Te3uc Teopum: HepBHas cucrema Oecrmo3BOHOYHBIX. HepBHBIE KIETKHM KHIIEYHOMOIOCTHBIX
COeMHEHBI MEXIy co0oi B enuHyro ceTh («1 W ¢ ¢ y 3 H a s» HepBHas cucrema). B mpormecce
MOCTEAYIONIEH JBOJIONUU MPOUCXOAUT KOHIICHTpAIUSl HEPBHBIX KJIETOK W OOpa3oBaHHE HEPBHBIX
LIEHTPOB, (opMa KOTOPBHIX MOXKET OBITh pa3HOOOpa3HOW. Y TUIOCKMX uYepBeH, B CBSI3U C
g hepeHIIMPOBKOI EpPEeTHET0 U 3aIHETO KOHIIA Tela, MPOUCXOAUT KOHIIEHTPAIMS HEPBHBIX KIETOK U
o0Opa3oBaHKe HEPBHOTO LIEHTPA B BHJI€ TOJIOBHOT'O TAHTJINS WM OKOJIOIJIOTOYHOT'O HEPBHOTO KosbLa. OT
HUX OTXOJST BAOJb TEJIa HEPBHBIE CTBOJIBI, COCTOSLIME U3 HEPBHBIX BOJIOKOH U KJIETOK. Y KOJIbUATHIX
YepBeil HEpBHAs CHCTEMa COCTOUT M3 IMAPHOTO TOJIOBHOTO TAHTJIMS M OPIOIIHOW HEPBHOW IIEMOYKH,
MIPE/ICTAaBJICHHON ABYMSI HEPBHBIMH CTBOJIAMU, UAYUIMMH MO OPIOIIHOW CTOpOHE M OOpaszyIoUUMHU B
Ka)KJIOM CETMEHTE 110 HEPBHOMY Y3I1y.
Kaxxnas mapa y370B coelMHEHa MEXIy COOOM MOMEpEeYHBIMU CBS3SAMU (JIECTHUYHBIN THUIT HEPBHOMN
CUCTEMBI). Y MHOTHX aHHEJHU] MPOI0JIbHBIE CTBOJIBI OPIOIIHON HEPBHOM IEMOYKHU COMUKAIOTCS MEKTY
co00if, 00pazyst HEMapHYIO CTPYKTYpy. Y WICHHUCTOHOTUX HEPBHAS CUCTEMA B MPUHIUIIE HE OTIMYACTCS
OT TAaKOBOM KOJIbYATHIX YepBel. XapaKTepHO CIMSHUE Y3JI0B HEPBHOM LIETTOUKH MEXAY COOOM.
["on0BHO# MO3T pBIO UMEET MPUMUTHBHOE CTPOCHHUE, UTO BHIPAYKAETCS B HE3HAUUTEIHLHOM 00BEME MO3Ta
U cJ1abOM pa3BUTUU €r0 MEepPEIHEro OTAeNa.
[lepeanuit MO3r MO CpaBHEHHUIO C JIPYTMMHU OT/AEIaMU Majl U HE pa3zelieH Ha nonymapus. JKemyaouek
MO3Ta MPEICTABIISIET COOOM OHY OOIIYIO IMOJOCTh.
Kpsima mepeanero Mo3ra TOHKasi, y KOCTUCTBIX pbIO OHA HE COJIEPKUT HEPBHOW TKaHHU U COCTOUT TOJIBKO
u3 snurtenus. OCHOBHYIO Maccy MepeIHEero Mo3ra COCTaBIISET JTHO, TJIe HEPBHBIE KJIETKH 00pa3yroT ABa
CKOIUICHUs, TMOJIyYMBIIMX Ha3BaHWE IMOJIOCAThIX Ten (corporastriata). OT mepegHero mMosra BHepen
OTXOJAT HeOobIMe 000HATeNbHbIe Toyu. [1o cymecTBy nepeaHuii MO3r pbIO CBS3aH TOJIBKO C OPraHOM
OOOHSHHS U CITY)KUT OOOHATEIHHBIM IIEHTPOM.

B ¢duioreneze mo3BOHOYHBIX IMOCIEAOBATEIBHO CMEHSIOTCS TPU TOKOJICHHS TOYEK: MpEearnoyka
(romoBHasi) — pronephros, mepBuuyHas (TynoBUIHAs) — mesonephros, BTopuuyHas (Ta3oBas) —
metanephros. Y HU3MUX B mpolecce aMOpHOreHe3a 3aKiaibIBalOTCs 1Ba MOKOJICHUS MOYEK: MPEeANnovKa
Y NIepBUYHAs MOoYKa. TpU MOYKH MOCIEA0BATEIbHO 3aKJIA/IbIBAIOTCS MPU PA3BUTHH 3aPOJIbIIIA BBICIIUX
MMO3BOHOYHBIX M YejoBeka. OCHOBHOH CTPYKTYpPHO-(PYHKITMOHAIBHOW EAWMHUIIEH TIOYKH SIBIISICTCS
He(pOH.




ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTiK KazakcTaH MmeonuuHa akagemusicobl» AK AQ «HOxHo-KazaxcTaHcKas MeOUUUHCKAsA aKaaeMus»
Kadenpa «Mopdonornueckue JUCIUTLITAHBI) 044-81/11
Meronuueckre peKOMeHIaluu Crp. 13 u3 19

[Ipenmouka umeer 6-12 nedgponos. Hedpon cocrout u3 BOpoHkH (HEPPOCTOM) M KOPOTKOTO KaHAIBIIA.
HedpocTombl OTKPBIBAIOTCS B IIETIOM, a KaHAIBIIBI — B MOYETOYHUK MPEATNOYKHU. B CTeHKE 11esiomMa BOIH3U
He(pPOCTOMOB pacrnoiaraercs Kiiyoouek KanuuisipoB. [IpoIyKTel JUCCUMUIISIIMN U3 KPOBH MTOCTYMAIOT B
1eoM (4acTUYHO BCACHIBAsSCh OOpPAaTHO W3 IEJ0Ma OHHM BBI3BIBAIOT WHTOKCHKAIIMIO), M3 HEro 4epes
He(pOCTOM B KaHaJell, a 3aTeM B MOUYETOUYHUK MPEINouky (mpoHedpruecKkuil KaHait). MOYeTOUHHUK UIET
BJIOJIb ITO3BOHOYHMKA K 33JJHEMY KOHILY T€JIa U OTKPBIBACTCS B KJI0aKy. Takas mouka HECOBEPILIECHHA U BO
B3pPOCJIOM COCTOSIHMH (PYHKIIMOHUPYET TOJIBKO Y HEKOTOPBIX KPYIJIOPOTHIX. Y OCTAIbHBIX MO3BOHOYHBIX
oHa (DYHKIIMOHHUPYET HA CAMBIX PAaHHUX dTarmax aMOpHoreHesa.

[TepBuunas mouka coctout npumepHo u3 100 HehpoHoB. BOKpyr HEKOTOPHIX KIyOOUYKOB KalUJUIIPOB
oOpa3yercs BEIPOCT CTeHKH KaHaibIa Heppora. HedpocTtomel coxpanstotes. [TpoayKThl JUCCUMUTISAITIN
yAAJISIOTCS U3 KpOBU ABYMs IyTaAMU. [lepBrIil myTh U3 11enoMa uepe3 HeppocToM B KaHaJEl, BTOPOH — U3
KanuIIpOB KITyOOYKOB HEITOCPEICTBEHHO B KaHAJeIl.

3akpenieHue HOBOIi Tembl: 10 MuH.

5.5. Harusianble noco0usi: MyJIbTUMEAUMHBIN MPOEKTOP (MPE3EHTALNA)

5.6. OcHoBHas JUTEpaTypa:

1. MenunuHanbIK reHeTHKA : MEel. YUWIHIIETIep MEH KOJUIeKAepre apHaIFaH OKYJIBIK = MeIuIMHCKas TEHETHKA :
y4eOHUK s Men. yawnui U komemkedt / pen. H. I1. boukos; xazak timine ayn. b. H. drocenbekoBa. - M. :
I'DOTAP - Menua, 2015

2. ITexoB, A. I1. buonorus. MeauuuHcKas OMOIOTHS, TEHETHKA U napasutoiorus [Tekcr] : yueOHUK AJist BY30B /
A. Il IlexoB. - M. : I'DOTAP - Menwua, 2012. - 656 c.

3. Axynenko, JI. B. buonormss memuinuHanmbeIK TeHeTHKa HeriznmepimeH [Tekct] : Men. ywmnmummenep MeH
KoJieJpKepre apHainran okynsik / JI. B. Axynenko, U. B. Yrapos ; kazak Ttimine ayn. K. A. Ectemecosa. - M. :
I'DOTAP - Menua, 2016. - 416 Get ¢

4. Bypyn6etosa, K. K. I'enetrka Heriznepi [MotiH] : okynsiK / K. K. Bypynberosa ; KP bYM. - Anmarsr : [ayip,
2013. - 264 Ger. c.

5. Komrraesa C.K., llIsamneticosa I'.I1., Mcmannosa A.A. MoleKyanblK OUOJIOTHSI, METUIIMHATIBIK TeHeTHKa. OKy
Kypausl. , 2019

6. KaspimOet, [1. MeauuuHabIK KoHE OMOJIOTUSIIBIK TEPMUHACPAIH TyciHaipme ce3airi. T. 1 [MoTiH] : ce3mik /
I1. KazeimOer, laneHos, A. Xakanos. - Acrana : XXIIC "Menununansik Paguoouonorus Feiisimu Opransirsr” |
Anmartsl : OBepo, 2014. - 220 6et. C

7. HeroccOaywm, P. JI. MenumuHansik reHeTrka [ Tekct] : oKy kypanst / P. JI. HetoccOaym, P. P. Mak-Munec, X. ©.
Bunnap; opeic timingeri pex. H. I1. Boukos ; Kazak tinine aya. A. A. Tepedekos. - M. : [DOTAP - Menua, 2014.
- 528 Ger. +a. onr. auck (CD-ROM)

HNuTtepHer-pecype:

1. Usnesa, JLII. MonekynsapHas Ouonorus: OineKTpoHHbIM y4yeOHuWK. - Kaparanma: Kapl'TV, 2015.
http://rmebrk.kz/

2. MonekynsipHasi ouosiorus kinetku : B 3- tomax: Ilep. ¢ aurn.. T. 1/ B. Ansoeprc, J. bpe#i, k. JIptouc, M.
Padpdu, K. Pobepre, Jx. . Yorcon. - M.-Uxesck: HULL "Perynspras m xaormyeckas nuHamuka', WH-T
KOMIBIOTEPHBIX HccnenoBanuii, 2013. - 808 c. http://rmebrk.kz/

3. 3nopoBbe 1 TeHooHT HAalUK B COBpeMeHHOM Mupe. [IpeBeHTHBHAs podunakTrka [ TekcT] : MexXI. Hay4HO-
npak. koHpepeHus "CoBpeMeHHbIE acleKThl MEAWIMHLI U (GapMannu: oOpa3oBaHe, HayKa U MpaKTHKa" MOCB.
10-neturo co mHs obpazoBanuss KOKMA 11-12 oktsa6ps 2019r. / FO0. M. Mycaes, XK. K. XXymabexos [u ap.] //
Bectnuk IOKMA = OKMA xabapmibicel. - 2019, - T.1, Ne3(87). - C. 47-49. TPHTU 76.03.39
https://lib.ukma.kz/ru/

5.7. KoHTpoJbHBIE BONPOCHI (00paTHAasl CBSI3b)

Uro Takoe nuddy3noHHas HepBHas cucTeMa?
XapakTepuCTUKa FOJIOBHOTO MO3Ta MO3BOHOYHBIX?
Otnuuue nponedpoca, Mezanedpoca, Mmeranedposa?
UYeTbIpe ypOBHS CTPYKTYphI OenKa.

Eal A
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CrpykTypa v QyHKIUS HYKJICHHOBOW KUCIOTHI.
JIHK u PHK.

Ornune mexny JIHK u PHK.

Pemnmukanus JTHK.

. buocunres Genka.

10. TpaHcnsus U TPAHCKPHUIIITHSL.

©oo~No O

Ne6 3ansTue
5.1. Tema: Meaununckas nporo3oosorus. Tun npocreiinme. Kiiacc capko10BbIX U KT'YTUKOBBIX. OCHOBBI
MEIMLIMHCKOM 1apa3uTOJIOrUH.
KonuuyectBo yacoB: 45 MuH.
5.2. Heasn: O630p 3HaHUH 10 MEUIIMHCKOM TPOTO300JI0THH, APaXHO3HTOMOJIOTUH, TEIbBMUHTOJIOTUH.
5.3. 3apaum o0y4uenusi: OOyyaroluiics JOJKEH 3HaTh TEOPUATUUECKUE OCHOBBI SIBJICHUS Napa3uTU3Ma,
ero kjaccudukany 6GMOJIOTHI0 NATOI€HHOrO ACHCTBUS.
Opranu3anuoOHHbINA dTAN: 5 MUH.
ITpoBepka nmocemniaeMocTu 00yYaroIUXCs.
[TpoBepka rOTOBHOCTH O0YUAIOMIUXCSI K YPOKaM.
IIpoBepka 3HaHuii o0yyarouuxcs no npoiiieHHoi reme: 10 MuH.
O0bsicHeHHe HOBOW Tembl: 20 MUH.
5.4. Te3uc teopum: Teno >XIyTHKOBBIX, KPOME LHUTOIJIa3MaTUYeCKOH MeMOpaHbl, MOKPBITO e€Ile
U TEJIJTUKYJION - crienuaabHOM 000JI04KOM, 0OecreunBaroieil mocTosHCTBO ero Gpopmel. meercs oauH
WIA HECKOJbKO JKTYTUKOB, OpPraHEI JBUXKEHHUs, NMPEACTABISAIONMX COOONH HUTEBUAHBIE BBIPOCTHI
9KTOIUIa3Mbl. BHYTpH JKI'YyTUKOB NMPOXOJAT GUOPUILIIBI U3 COKPATUTENbHBIX OEJIKOB.
HekoTopble JXKI'yTHKOBBIE HMEIOT TaKKe YHIYJIUPYIOIYI0 MeMOpaHy - CBOEOOpa3Hyl OpraHesny
Mepe/IBUKEHUS,, B OCHOBE KOTOPOM JIE)KHUT TOT K€ JKTYTHUK, HE BBICTYMAIOIUNA CBOOOIHO 3a MPEIEIIbI
KJIETKH, a IPOXOASIIUI 110 HAPYKHOMY Kparo JJIMHHOIO YIJIOIEHHOTO BBIPOCTA LUTOIUIA3MBl. JKryTHk
MPUBOJUT YHIYJIUPYIOLIYI0O MEMOPaHy B BOJTHOOOpa3HOE ABMXKEHUE.
OcHoBaHME  KTyTHMKa  BCErJa  CBSI3aHO  C KMHETOCOMOW, BUJJOM3MEHEHHONM  MMTOXOHIpUEH,
oOecrnieunBaroIie ero sHeprueil. Psi KryTHKOBBIX UMEET TaK)Ke U OTIOPHYIO OpPraHeslTy - aKCOCTHIIb - B
BH/JIE TUIOTHOT'O TSKA, IPOXOSAIIEr0 BHYTPH KIIETKH.
Psn BU0B mapa3zuTUUECKUX KI'YTUKOBBIX OOMTAET B pAa3IMYHbBIX OpraHax yenoBeka. LIMKiIbl uX pa3BUTHs
OYeHb Pa3HOOOPA3HBHI.
MeaunuHcKoe 3Hau€HUE MMEIOT MpocTeinue, oTHocsmuecs kK kiaccam CapkopoBble, KryTHKOBBIE,
Wudy3opun u CnopoBUKH.
Huxe omucanbpl mapasuTHUecKHMe W KOMMEHCAJIbHBIE MPOCTEWINNE, OOMTalolue B Pa3sHBIX OpraHax
yenoBeka. OT chnenu@uku opraHa, SBISIONIETOcs Cpeaod OOMTaHUs Tapa3uTa, 3aBUCAT MYyTH
MIPOHUKHOBEHUSI M TMaTOT€HHOE JEWCTBHE TNapa3uTa, METOAbl JUAarHOCTUKU COOTBETCTBYIOIIHUX
3a00JIeBaHUH.
3akpenuieHue HOBOIi TeMbl: 10 MuH.
5.5. Harnsianble mocoOusi: MyJIbTUMEIUHHBINA MPOEKTOP (Tpe3eHTaL)
5.6. OcHoBHas JUTEpaTypa:
I.MCZ[I/IL[I/IHaJ'IBIK TCHCTHUKA ! MC. YUWIINIICIICP MCH KOJUIC/KACPIe apHalifaH OKYJIbIK = MC,Z[I/II_II/IHCKaH I'CHCTHKA

y4ueOHUK s Meld. yumiuil 1 kouiemked / pen. H. I1. boukos; ka3ak Timine aya. b. H. drocenbexosa. - M. :
I'SOTAP - Menua, 2015
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2. Ilexos, A. I1. buonorus. MenumuHcKas: OMOIOTHS, TeHETHKA U TTapa3uTosorus [ TexcT] : yueOHuK ams By30B /
A. Il Ilexos. - M. : I'DOTAP - Meana, 2012. - 656 c.

3. Axynenko, JI. B. buomorms MemumnmHanmBIK TeHeTHKa HeriznmepimeH [Tekct] : Men. yuwmimumernep MeH
KoJuTepKaepre apHanrad okyislK / JI. B. Axynenko, M. B. Yrapos ; kazak Timne aya. K. A. Ecremecosa. - M. :
I'DOTAP - Meaua, 2016. - 416 et ¢

4. Bypyn6etona, K. K. I'eneruka Herizaepi [MartiH] : okynsik / K. K. Bypynoerosa ; KP BFM. - Anmartst : ayip,
2013. - 264 Ger. c.

5. Komrraesa C K., Hlsaneiicosa I'.I1., UcmaunnoBa A.A. MoJekyaibIK OHOJIOTHS, MEIUIIUHANBIK TeHeTHKa. OKy
Kypaisl. , 2019

6. KazemmbOer, [1. MeaunuHabIK XoHe OMONOTHUSIBIK TEPMUHACPAiH TyciHaipme ce3airi. T. 1 [MotiH] : ce3mik /
I1. KazeimbOer, laneHoB, A. Xakanos. - Acrana : XKIIC "Menununansik Pagrnobuonorus Femsimu Opransirst”
Anmatsl : DBepo, 2014. - 220 ert. C

7. HeroccOaym, P. JI. MenuiuHainsik renetrika [ Tekct] : oky kypaisl / P. JI. HetoccOaym, P. P. Mak-Uunec, X. ©.
Bunmapg; opsic timingeri pen. H. I1. boukos ; Kazak tinine ayn. A. A. Tepedekos. - M. : ITDOTAP - Menua, 2014.
- 528 Get. +a. ont. auck (CD-ROM)

HNurepHeT-pecypc:

1. HUsmnesa, JLII. Monekynsipras Owuonorums: ONeKTpoHHBIH ydeOHuK. - Kaparamma: Kapl'TV, 2015.
http://rmebrk.kz/

2. MonekymnsipHas 6nonorus kinetkn : B 3- tomax: Ilep. ¢ anrn.. T. 1/ b. Ansoeprc, J. bpe#t, . JIprouc, M.
Patdu, K. Pobepre, Jdx. . Yorcon. - M.-Uxesck: HULL "Perynspras m xaotwdeckas nuHamuka', WH-T
KOMITBIOTEPHBIX HccenoBanuii, 2013. - 808 c. http://rmebrk.kz/

3. 3nopoBke 1 reHO(OH T HAIMK B cOBpeMeHHOM Mupe. [IpeBeHTrBHAs mpodnnakTuka [ TeKcT] : MexXI. HaydHO-
npak. koHpepeHus "CoBpeMeHHbIe acleKThl MEJIUIIUHBI U QapManuu: o0pa3oBaHKe, HayKa W MPaKTHKA" MOCB.
10-neturo co aust oopazoBanuss KOKMA 11-12 oktaops 2019r. / F0. M. Mycaes, XK. K. XKXymabekos [u ap.] //
Bectnuk IOKMA = OKMA xabapmbicer. - 2019. - T.1, Ne3(87). - C. 47-49. TPHTU 76.03.39
https://lib.ukma.kz/ru/

JdomoiHuTeIbHAS JIUTEPATYPaA

[Texos, A. I1. buonorusa. MenuuuHackast OM0JIOTHS, TEHETUKA U TTaPa3UTOJIOTHs: YICOHHK TSl By30B / A.
II. ITexoB. - M. : ID0OTAP - Meaua, 2012. - 656 c.

Tens, JI. 3. buonorus nerizaepi. I-1I 6exim. Baneonorus xoHe 3K0I0THsI 3JIEMEHTTEPIMEH: MEKTETITEPTE,
KOFaphbl J)KOHE OpTa OKY OpbIHJIApbIHa apHanFaH oKy Kypaisl / JI. 3. Tens, E. JI. JloneHnos. - Anmatsl :
3OBepo, 2011. - 348 Oer. c.

HNurepHer-pecypce

buonorus [OnekTpoHHBIN pecypc] : pyKOBOJACTBO K JaOOpaTOpHbIM 3aHATUsAM: yuel. mocobue / O. b.
['uranu [u ap.]. - OnexTpoH. TekcToBbie AaH. ( 39,9 M0). - M. : U3a. rpynma "I'D0TAP-Memua", 2012. -
272 c. an. onr. guck (CD-ROM)

ITexos, A. I1. buosnorus [Onekrponnslit pecypc] : yueonuk / A. I1. [IexoB. - D1eKTpoH. TEKCTOBBIE JaH. (
42,9 MO). - M. : U3n. rpynma "I'D0TAP-Meaua", 2010. - 664 c. 311. onT. AUCK

5.7. KonTpo/bHbIe BONIPOCHI (00paTHAsl CBSA3b)

1. K kmaccy BOJIOKHHCTBIX OTHOCSITCSI TApa3UThI?

2. HazoBuTe napa3utbl, OTHOCSIIUECS K KJIACCYy CapKOUIHBIX ?

Ne7 3ansitue
5.1. Tema: Menuuunckas npoto3oosiorusd. Tum npocreiimme. Kinace capkoAbIBBIX U KI'YTHKOBBIX.
OCHOBBI METMIIMHCKOW MTapa3UTOJIOTUH.
KosnuuyectBo yacoB: 45 MuH.
5.2. Heasn: O630p 3HaHUH 10 METUIIMHCKOM MPOTO300JI0THH, APaXHOIHTOMOJIOTUH, T€IIbBMUHTOJIOTHH.
5.3. 3agaum o0yuenusi: OOygaromuics T0JDKEH 3HATh TEOPUSITHUYCCKUE OCHOBBI SIBJIICHUSI TTApa3UTU3Ma,
ero kiaccuukay OUOJIOTHUIO MTATOTEHHOTO JISHCTBUSI.
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Opranu3anuoOHHbIN dTAIN: 5 MUH.

[TpoBepka mocemnaeMocT 00yYaromuXCs.

[IpoBepka roToBHOCTH 00Y4YaIOIIUXCSI K YPOKaM.

IIpoBepka 3HaHuUii 0o0yyawmmMxcs Mo npoiaeHHoii Teme: 10 MuH.

O0bsicHenune HOBOI Tembl: 20 MUH.

5.4. Te3uc Tteopuu: K tumy IIpocreiimme OTHOCAT OpraHW3Mbl, TEIO KOTOPBIX COCTOUT W3 OIHOU
KJIETKH, (PyHKIMOHHPYIOIICH, OJHAKO, KakK LeNblid opraHu3M. KIeTKH NpocTEeHIIMX CIHOCOOHBI K
CaMOCTOSITEIbHOMY MTUTaHUIO, TIEPEIBIKEHHIO, 3aIIUTE OT BPAaroB M K MEPEKUBAHUIO HEOIArONPHsTHBIX
ycnoBuil. B cTpoeHnu npocteimx oOHapyKUBaIOTCS KaK BCE OCOOCHHOCTH SyKApHUOTHYECKHUX KIIETOK,
TaK U CrienU(pUIECKUE OpPraHeIlIbl, 00ECTIEYNBAIOIINE BHIIOJHEHNE OPTaHU3MEHHBIX (DYHKIIHH.
BonpmIMHCTBO MPOCTENIINX UMEIOT OPraHeIbl NepeIBHKEHUsI: KIYTUKH, PECHUYKHU U IICEBAONOANN
(BpeMEHHbIE TOABM)XHBIE BBIPOCTHI LUTOIUIA3Mbl). DOpPMbI OpraHesl JBMKEHMS Jie)KaT B OCHOBE
CUCTEMATUKH MPOCTEULINX.

B ku3HEeHHOM TWKJIE OOJBIIMHCTBA NPOCTCHINNX BBIACISIOT CTaIUI0 TPO-G030UTA - AKTUBHO
MUTAIOUIYIoCsT U nepeMemaronytocs ¢opmy, u craguto uuctsl. Llmera - HenoaBwkHas ¢dopma
KU3HEHHOTO IMKJIA MPOCTEHIINX, IMOKPBITAas IUIOTHOW OOOJIOYKONW M XapaKTepH3YyIOIIascs pPe3Ko
3aMeJUICHHbIM 00MeHOM BelecTB. llapasutuyeckue mnpocTelline WHUUCTUPYIOTCS, Iomajaas BO
BHEIIHIOIO Cpelly. B TakoM COCTOSIHMHM OHHM CIIOCOOHBI MEPEHOCUTHCS BETPOM, BOJION M KUBOTHBIMU Ha
OTPOMHBIE PAacCTOSHUS U TaKUM 00pa3oM paccensThes. [Ipu momagaHuu LMCTH B ONaronpusTHbIE
YCIIOBUSl TMPOUCXOIUT SKCUUCTUPOBAHHWE M TPOCTEHIlee HAYMHAECT aKTHUBHO (YHKIMOHUPOBATH B
COCTOSIHMM TPO(O30uTa.

ITpecHOBOAHBIE CBOOOTHOXKHUBYIIME MPOCTEHIINE UMEIOT OpPIraHeNbl, PETyIUpPYIOIINe BOAHO-COIEBOM
OanaHC, - COKpaTUTeJbHbIe BaKyoJIu. [lepruoaruecky OHM COKpAIlaloTCs M BBIAEISIOT BO BHELIHIONO
cpeay U30BITKH BOJBI U JKUIKUE MPOAYKTHI TUCCUMUWIIMU. MOpCKUE U apa3uTH4YecKue MpocTenime,
YKUBYIIUE B CPEJIE C BBICOKOM KOHUEHTPAIMEN COJIEH, MOTYT HE UMETh COKPATUTEIIbHBIX BAKyOJICH.
bonesnu, BeI3bIBa€MbIE ITPOCTEUIIMMHU, HA3bIBAIOT NPOTO30MHBIMHU. BOJIBIINHCTBO ITPOCTEUIINX UMEIOT
BpeMs TeHepaluu oT 6 10 24 4. B cBsi3u ¢ 3TUM UX pa3MHOKEHHME B OpPraHuM3ME XO35MHA OOBIYHO
COIPOBOXKAAETCS HKCIIOHEHLIMAIBHBIM YBEIUYCHUEM Pa3MEpPOB UX MOIYJSNUN 10 TeX IOp, IOKa 3TOT
IIPOLIECC HE 3aMEUIMTCS WM HE OCTAHOBUTCS 3alUTHBIMH MEXAHM3MaMH XO35IMHA WJIH JAPYTHMMH
BHEUTHUMH (PaKTOpamH.

DT0 03HAYaeT, YTO OJIMH Napa3UTUYECKUI OPraHu3M B IPUHLHUIIE CTIOCOOEH, Pa3MHOKUBILUCH, IPUBECTH
K rulenu cBoero xo3suHa. B 3TOM 1uiaHe mpocteifmue - BO30yAauTenH 3a00J€BaHUN - CXOJHBI C
BO30YyIUTEISIMU UH(EKIIMOHHBIX 00JIe3HEH, HallpUMep C MaTOr€HHBIMU OaKTEpUSIMU U BUPYCAMH.

Jns uHpy30puil, Kak M A8 JKTYTHKOBBIX, XapaKTEpPHO HaJIWYME TMEJUIMKYJIbl, UM CBOWCTBEHHA
nocrosinHas ¢popma Tena. OpraHesuibl HepeBUKEHHS - MHOTOUHCICHHbIE PECHUYKH, IOKPBIBAIOIINE BCE
TEJNO M TMpeACTaBIAONIEe cO00i MoMMMepU30BaHHBIE XKTYTUKUA. Y HH(DY30puil O0OBIYHO JBa spa:
KpYIHOE - MAKPOHYKJIeyC, pETyJIHpYIolllee 0OMEH BEIIECTB, U Majloe - MUKPOHYKJIeYC, CITy>Kallee Jis
oOMeHa Hacle/ICTBeHHON HH(OopMaIuei mpu KOHbIOTalluH.

3akpenuieHue HOBOIi TeMbl: 10 MuH.

5.5. Harasianble mocoOusi: MyJIbTUMEIUHHBINA MPOEKTOP (Tpe3eHTaL)

5.6. OcHoBHas JuTEpaTypa:

l.MCZ[I/ILH/IHaJ'IBIK TCHCTHUKA ! MC. YUWIINIICIICP MCH KOJUIC/KACPIe apHalifaH OKYJIbIK = MC,I[I/II_II/IHCKaH I'CHCTHKA
y4eOHMK Juia MeA. yumnuil u koiwemkedd / pen. H. I1. boukos; kasak Ttimine aya. b. H. [rocenbekosa. - M. :
I'DOTAP - Menmua, 2015

2. IlexoB, A. Il. buonorus. MeaunuHacKkas OHONOrus, reHeTuka u napasutonorus [Tekcer] : ydeOHHUK A7 BY30B /
A. Il IlexoB. - M. : ID0OTAP - Memna, 2012. - 656 c.
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3. Axynenko, JI. B. buomorms MemumnmHANBIK TeHeTHKa HeriznepimeH [Tekct] : mMen. ywwmimumernep MeH
KoJiepKkaepre apaainrad okynsik / JI. B. Axynenko, U. B. YrapoB ; kazak Ttimine ayn. K. A. Ectemecosa. - M. :
I'DOTAP - Menua, 2016. - 416 Get ¢

4. bBypyn6etosa, K. K. I'enetnka Heriznepi [MotiH] : okynsiK / K. K. Bypynrberosa ; KP bYM. - Anmartsr : [ayip,
2013. - 264 Ger. c.

5. Komrraesa C K., Hlsaneiicoa I'.I1., UcmaunoBa A.A. MoJeKyaibIK OHOJIOTHS, MEIUIIUHANBIK TeHeTHKa. OKY
Kypaisl. , 2019

6. KaseimOer, [1. MeaunuHabIK )KoHE OMOJNIOTUSIIBIK TEPMUHACPAIH TyciHaipme ce3airi. T. 1 [MotiH] : ce3nik /
I1. KazeimoOer, laneHoB, A. Xakanos. - Acrana : XKIIC "Menununansik Paguoouonorus Feimsimu Opransirse”
Anmartsl : OBepo, 2014. - 220 Gert. C

7. HetoccOaywm, P. JI. MenumuHansik renetrka [ Texct] : oKy kypanst / P. JI. HetoccOaym, P. P. Mak-Hunec, X. ©.
Bunnap; opeic tiningeri pea. H. I1. Boukos ; Kazak tinine aya. A. A. Tepedekos. - M. : TDOTAP - Menua, 2014.
- 528 Get. +a. ont. auck (CD-ROM)

HNHuTtepHer-pecype:

1. HUsmnesa, JLII. Monekynspras Owuonorums: ONeKTpoHHBIH ydeOHuK. - Kaparamma: Kapl' TV, 2015.
http://rmebrk.kz/

2. MonekynsipHas 6uonorus kinetku : B 3- tomax: Ilep. ¢ anrn.. T. 1/ B. Ansoeprc, J. bpe#i, k. JIprouc, M.
Padhdu, K. Pobepre, Jx. [. Yorcon. - M.-Uxesck: HULL "Perynspras m xaotwdeckas nuHamuka', WH-T
KOMITBIOTEPHBIX HccienoBanuii, 2013. - 808 c. http://rmebrk.kz/

3. 3nopoBbe 1 TeHooHT HalK B cOBpeMeHHOM Mupe. [IpeBenTBHas npoduinaktruka [ TekcT] : MexXI. Hay4HO-
mpak. koH(pepennus "CoBpeMeHHbBIE aCTIeKThl MEIUIMHEI U (hapManun: o0pa3oBaHUE, HayKa M MPAKTHKA" TIOCB.
10-neruto co aua obpazoBanusa KOKMA 11-12 oxrabps 2019r. / 0. M. Mycaes, XK. K. XXymabekos [u ap.] //
Bectnuk IOKMA = OKMA xabapmbicer. - 2019, - T.1, Ne3(87). - C. 47-49. TPHTU 76.03.39
https://lib.ukma.kz/ru/

5.7. KonTpo/bHbIe BONPOCHI (00paTHAs CBSA3b)
1. MaiiTe XxapakTepUCTUKY CIOPOBUKAM KPOBH?
2. Onpexnenenue kiacca HHGy3opuu?

Ne8 3ansiTue
5.1. Tema: MenuuuHckas reabMuHTONOrMsA. Tun miockue uepBu. Kitacc neHtouynsle. OCHOBBI
MEIMLMHCKOM Mapa3uToIorMi. MeIuuuHCKas apaxHO3THOMOJIOTUS. THIT 4IEeHUCTOHOTHE.
KosnuuyectBo yacoB: 45 MuH.
5.2. Hean: Obmast XxapakTepUCTHKA TUIIOB IJIOCKUX YepBeH.
5.3. 3amaum oOydenmsi: OOydgarouuiics OCBaWBAIOT OWOJOTHIO, TEOPUATUYECKHE OCHOBBI H
AMUAEMHOJIOTHUECKYIO POJIb MAPA3UTUUECKUX MIPEICTABUTENEH OTpsiAA KICHIEH.
Opranu3anuoOHHbIA dTAN: 5 MUH.
ITpoBepka mocemniaeMocT 00yYaroIuXCs.
[IpoBepka roTOBHOCTH O0YUaIOLIUXCSI K YPOKaM.
IIpoBepka 3HaHuUii o0yyawmmMxcs Mo npoiaeHHoii Teme: 10 MuH.
O0bsicHenune HOBOI Tembl: 20 MUH.
5.4. Te3uc Teopuu: YepBu-nmapaszutel uenoBeka oTHocATcs K tunam Ilmockme u Kpyrusbie uepsu.
3a0osieBaHus, BbI3bIBAEMbIE I'€IbMUHTAMU, HAa3bIBAIOT IeJIbMUHTO-3aMU. B Oo/bIIMHCTBE ciyyaeB npu
0JIHOPa30BOM MHBA3UM HAPACTaHMsI YUCIEHHOCTHU FeJIbMUHTOB B OPraHU3ME X031HA HE IPOUCXOIUT: IS
YCIIEUIHOT O MPOTEKAaHUs LIUKJIOB UX Pa3BUTHsI HEOOXOAMMA CMEHa cpesl OOUTaHHUS.
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I'enbMMHTBI MOTyT OOMTaTh y uellOBeKa NPAKTUYECKH BO BCEX OpraHax. B cooTBeTCTBMM € 3TUM
pa3iauyYHbl IYTH UX IPOHUKHOBEHUS B OPraHU3M YEJIOBEKAa, CUMITOMATHKa 3a00JIEBAHUH U METOJbI
JMArHOCTHKU.

Ha npoTspkeHuH JUIMTENbHON 3BOJIIOLMU IPU NEPEXo]e K Hapa3suTU3My y IeIbMUHTOB BO3HUKIU HE
TOJIBKO NpU3HAKW oOIIel JereHepalMd M aJanTalMd K Mapa3suTHYECKOMy o0pa3y JKHU3HH OOIIero
3Ha4eHUs1 (0COOBIE IMOKPOBBI, MOINHAS IIOJIOBAas CHUCTEMAa), HO M KOHKPETHBIE IMPHUCIIOCOOJICHUS K
OOUTAHHIO B ONpEJENCHHBIX OpraHax. Xo03s€Ba, B CBOIO OuYepelb, MPHUOOPENN COOTBETCTBYIOLIME
aJlanTanyy, 00eCIeyrBaoIINe CTAOUIbHOE CYIIIECTBOBAHNE CUCTEMBI XO3SIMH-1apa3uT.

W3 sToro cienyer, 4To MPOAOJKUTEIbHOCTD 32001eBaHUS YACTO ONPEEIISIETCs IPOA0IKUTEILHOCTBIO
KM3HU IIapa3uTa U KoJIeOJIETCsSl OT HECKOJIBKUX HENEb IIPU SHTEPOOMO03€ 10 HECKOJIbKUX AECATKOB JIET
npu mucrocomosax. TsikecTh 3a00JieBaHUS 3aBUCUT OT YMCJIAa MApa3UTOB, IOMNABIIMX B OPraHU3M
X035IMHa, W €ro HWHAUBUAYAJIbHOM YYBCTBUTEIBHOCTH. Mea.apaxHO3IHTOMOJIOTHSI — 3TO pas3zel
Ouosioruu M3yyaromuid MOp(OJOTHUI0 M HSKOJOTHMI0 YIEHHUCTOHOTHUX S3KTONApa3uTOB YEJIOBEKa, HX
B3alMO/JICIICTBHE C YEIOBEKOM, M3yuyaeT OOJIe3HM, BBI3BAaHHBbIE MMM, a TaKKe M Mepbl OOpbObl U

pOUIAKTUKY.

UieHnCTOHOTHE NPECTABISIIOT MEANLIUMHCKAN HHTEPEC, TaK KaK HEKOTOPBIE IIPEICTABUTEIIN SBISAIOTCS:
. AKTOIapa3uTaMHM YeoBeka (keparodaru u remarodaru)

. IIPOMEXKYTOUYHBIE X035€Ba Iapa3uTOB

. MIEPEHOCUYUKH BO30OYAUTENEH TPAaHCMUCCUBHBIX 00JIe3HEN

. SIOBUTBIE )KUBOTHBIE

. KaK OTJEJIbHBIE )KUBOTHBIE.

J1sl THIIA YJIEHMCTOHOTUX, XapPaAKTEPHO:

. TpexcnoitHocTh (pa3BUTHE 3-X 3apOJBIIIEBBIX JIUCTKOB Y SMOPHOHA)

. bunarepanbHasi CHMMETpHS.

. ['eTepoHOMHAs YIEHUCTOCTH T€JIa — CETMEHTHI Tea UMEIOT Pa3HOE CTPOEHUE U (PYHKIIUH.

. [TostocTh TENa — MUKCOIEIb, 00pa3yIoLIascs BO BpeMsl SMOPHOHAIBHOTO Pa3BUTHUS B pe3yjbTaTe
CIIMSIHUS IIEPBUYHON M BTOPUYHOM ITOJIOCTEN Tema

. Hannune cucteMm opraHoB: NMUIEBAPUTEIBHOW, IBIXaTEIbHOM, BBIAEIUTEILHONW, KPOBEHOCHOM,
HEPBHOM, YHIOKPUHHOH, TIOJIOBOM.

. KpoBenocnasn cucremMa.

ITo cpaBHEHHIO € KOJbYATBIMM YEPBSIMHU SBIsETCS OoJjiee NMPOTPECCUBHONW B CBA3M C HaJIMYUEM
MyJBCUPYIOIIETO OpTaHa — Cep/lla, PACMOI0KEHHOTO Ha CIIMHHONW cTopoHe Tena. OTHAKO B OTIIMYHE OT
KOJIbYATHIX YePBEH Y WICHHCTOHOTHX KPOBEHOCHAS CHCTEMa HE3aMKHYTasl.

. Hepsnasn cucrema:
Tak ke Kak u Y KOJbYaTbIX qepBef/'I, COCTOHUT U3 HAATTIOTOYHOI'O I'aHIJIMA, OKOJIOTTIOTOYHBIX KOMHUCCYD,
OpIOIIHOIM HEPBHOM LENOYKH. Y UYJICHHUCTOHOTHX MPOMCXOJHUT CIMSHUE HEPBHBIX Y3JI0B, OCOOCHHO B
rOJIOBHOM oTzene. Kpome HEpOBHOM CHUCTEMBI PEryisiliis OCYIIECTBISIOT M SHJIOKPUHHBIE KEJIE3BI.
UneHUCTOHOTOE XapaKTePU3YIOTCsS MHOTOUYMCIEHHBIMU MPUCHOCOOTICHUSAMH K Pa3IUYHBIM YCIOBHIM
OKpY>KaloIleH Cpeibl, pa3HbIM CTPOCHUEM OPTraHOB M CUCTEM, a TaK K€ MUTAHUEM U JIBH)KEHUEM.

4. UnarocTpaTUBHBINA MaTepua: MyJIbTUMEIUHBIN POSKTOP, MPE3SHTAINS

3akpenuieHue HOBOIi TeMbl: 10 MuH.

5.5. Haruasignple noco0usi: MyJIbTUMEAUIHHBIN POESKTOP (MPE3ECHTAIHS)

5.6. OcHoBHas JUTEpaTypa:

1.MenuuuHaIBIK TeHEeTHKA | MEJl. VIMIIHIIEIEep MEH KOJIIEIDKIEPTe apHaIFaH OKYJIBIK = MeIUInHCKas TeHEeTHKA :

y4ueOHUK s Meld. yuumiauil u koutemked / pen. H. I1. boukos; ka3ak Timine aya. b. H. drocenbOexosa. - M. :
I'SOTAP - Menua, 2015
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2. Ilexos, A. I1. buonorus. MenumuHcKas: OMOIOTHS, TeHETHKA U TTapa3uTosorus [ TexcT] : yueOHuK ams By30B /
A. Il Ilexos. - M. : I'DOTAP - Meana, 2012. - 656 c.

3. Axynenko, JI. B. buomorms MemumnmHanmBIK TeHeTHKa HeriznmepimeH [Tekct] : Men. yuwmimumernep MeH
KoJuTepKaepre apHanrad okyislK / JI. B. Axynenko, M. B. Yrapos ; kazak Timne aya. K. A. Ecremecosa. - M. :
I'DOTAP - Meaua, 2016. - 416 et ¢

4. Bypyn6etona, K. K. I'eneruka Herizaepi [MartiH] : okynsik / K. K. Bypynoerosa ; KP BFM. - Anmartst : ayip,
2013. - 264 oer. c.

5. Komrraesa C K., Hlsaneiicosa I'.I1., UcmaunnoBa A.A. MoJekyaibIK OHOJIOTHS, MEIUIIUHANBIK TeHeTHKa. OKy
Kypaisl. , 2019

6. KazemmbOer, [1. MeaunuHabIK XoHe OMONOTHUSIBIK TEPMUHACPAiH TyciHaipme ce3airi. T. 1 [MotiH] : ce3mik /
I1. KazeimbOer, laneHoB, A. Xakanos. - Acrana : XKIIC "Menununansik Pagrnobuonorus Femsimu Opransirst”
Anmatsl : DBepo, 2014. - 220 ert. C

7. HeroccOaym, P. JI. MenuiuHainsik renetrika [ Tekct] : oky kypaisl / P. JI. HetoccOaym, P. P. Mak-Uunec, X. ©.
Bunmapg; opsic timingeri pen. H. I1. boukos ; Kazak tinine ayn. A. A. Tepedekos. - M. : ITDOTAP - Menua, 2014.
- 528 Get. +a. ont. auck (CD-ROM)

HNurepHeT-pecypc:

1. HUsnesa, JLII. Monekynsipras Owuonorums: ONeKTpoHHBIH yueOHuK. - Kaparamma: Kapl' TV, 2015.
http://rmebrk.kz/

2. MonekymnsipHas 6nonorus kinetkn : B 3- tomax: Ilep. ¢ anrn.. T. 1/ b. Ansoeprc, J. bpe#t, . JIprouc, M.
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5.7. KouTposabHbIe BONPOCHI (00paTHAasi CBSA3b)
HazoBute TMII KpyTIIBIX UepBEi?

Crpoenue u GyHKIIMH OEITKOB.

UeTsipe ypoBHS CTPYKTYPBI O€JIKa.
Crpykrypa v QyHKIUS HyKJIEHHOBOM KHUCIIOTHI.
JIHK u PHK.

Otmnune mexay JJHK u PHK.

Perummkanus JITHK.

BbuocunTes 6enka.

TpaHcHASIUS ¥ TPAHCKPHITIIHSL.

10 Yo Takoe reorenbMUHTHI U OMOTeIEMUHTHI?
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