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BBEJAEHUE

Buosorusi — pyHnameHTanbHas Hayka o )ku3HU. OHa U3ydaeT yHUBEPCAIbHBIE
CBOWCTBA, 3aKOHOMEPHOCTH PA3BUTHUS U CYIICCTBOBAHHS OPTAaHU3MOB U UX COOOIIECTB.
Ha mnpaktuueckux 3aHATUSX 10 OWonorum rmepen OOYyYaroImMMUCS TOCTABIICHBI
CIEeyIOIINE 3aJauH.
1. ChopmupoBaTh 3HAHUS:
- METOJI0OB €CTECTBEHHOHAYYHBIX, METUKO-OMOIOrMUYEeCKUX HAYK;
- OCHOB CUCTEMATHKH >KUBBIX OPraHU3MOB;
- OMOXMMHUYECKHE U IIUTOJIOTMUYECKIE OCHOBBI HACJIEICTBEHHOCTH;
- OCHOBHBIX 3aKOHOMEPHOCTEN Pa3BUTHS U KU3HEACSITEIIBHOCTA OPraHnu3Ma;
- POJIU ¥ BIIMSIHUS IPUPOJIHBIX, IPOU3BOJACTBEHHBIX U COIMATBHBIX (JAaKTOPOB HA 3I0POBHE
4eJI0BEKa;
- POJIU MUKPOOPTaHMU3MOB B JKU3HH YEJIOBEKA U OOIIECTBA;
- OCHOB SMUJAEMHOJIOTUH UH(EKIIMOHHBIX , THBA3MOHHBIX 0OJIe3HEH, MyTel 3apakeHus,
JIOKAJIM3alHI0 BO30OYyAUTENCH.
2. [TpuoGpectu HaBBIKH PabOTHI C MUKPOCKOIIOM, HAYYUTHCS TOTOBUTH BPEMEHHBIE
MHUKpOIpEnaparhl.
3. [IpnoOpecTy HaBBIKK pEIICHUS 3a/1a4 110 MOJIEKYJISIPHON T€HETHKE.

INPUBOPBI U OBOPY/IOBAHMUE,
HEOBXO/IUMBIE IS IPAKTUYECKHUX 3AHATHIA

MynbTUMeAUHHBIA KOMILIEKC (HOYTOYK, IPOEKTOp, SKPaH)

MUKpOCKOIIBI

JlaGopaTopHble eHaIbI

[IpenapoBasibHbIE UTJIbI, TMHILIETHI, J€3BUS, IPEIMETHBIE U ITOKPOBHBIE CTEKIA
PactBop JIroross, CEpHOKHUCIIBIN aHUINH

o gk wbhE

Harnsanueie cpencrBa oOyueHus:

maodIuYbl: YCTPOUCTBO CBETOBBIX MUKPOCKOIIOB, CTPOEHUE >KMBOTHOW KIJIETKH, CTPOCHHUE
pacTUTEIBHOMN KJIETKH, CTPOECHUE OaKTepraIbHOM KIETKH, CTPOCHHUE BUPYCOB, BUPYC
Taba4HOM MO3aWKH, CTPOECHUE KIIETKH, CTPOSHUE XPOMOCOM, MOP(OTOTUYECKIE TUITHI
xpomocoMm, ypoBHH koMmaktuzaunu JJHK, HykiennoBbie kuciotsl, perunkanus JJHK,
OnocuHTe3 Oenka, TeHeTUYECKUH KO/, MUTO3, MEH03, MOJIOBbIE KIETKH, aMUTO3,
raMeToreHes, KapuoTHII YeJI0OBeKa, IMOPUOTEHE3 XOPAOBLIX, APOOICHHE 3apO/IbIIIa,
IMOpHOHANTbHAS MHAYKIIUS, TUIT IPOCTEUIIHE, KIIAcC TICHTOYHBIC YePBU, IIUKI PA3BUTUS
OBIYBETO METHSI, OpTaHbl MPUKPETUICHHS LIETTHEH, T0I0Bast CUCTEMA LIETIHS, ITUKIT
Pa3BUTHS MAJISIPUAHOTO TUIA3MO/IUSI, CTPOCHHE KPYTJIbIX YepBEH, UK PAa3BUTHUS
acKapH/ibl, CTPOEHHE HACEKOMBIX, CTPOEHHUE MayKOOOPa3HBIX.

HamypanbHvle nocobus: MAKpONIpenaparsl (OpraHOU bl U BKIIFOUEHUS, MUTO3 B

pPacTHTEIHLHON W )KHBOTHOM KIIETKE, TIOJIOBBIC KJICTKH, HA0OP MUKPOIIPEIIAPATOB 110
napasutosorun). JlomanuHas ackapusa (BIaxHbIi pemnapar).
7. Jlocka KnaccHasl.



IMPUHAJVIEZKHOCTMU,
KOTOPBIE JOJI’KEH UMETb CTYJAEHT
HA ITIPAKTHYECKUX 3AHATUAX

1. Pabouas Tterpagp s 3anmced u 4. Jlactuk (cTUpangbHas pe3UHKa)

3apUCOBOK
2. Pyuka 1151 mucbma 5. JIuneiika
3. IIpocroii kapaHamn 6. . benbrii xanar
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3anarTue 1

Tema. CBolicTBa 5yKapuOTUYECKOM KIETKH
Ienv: W3yuuTb CTpOEHHE JYKAPUOTHYECKOM KIETKM. HayuuTbecss  pasnuyate Ha
MUKpOIIpenaparax OTAeNbHbIE YacTH KJIETKH, OCBOUTb TEXHHUKY MHKPOCKOIUPOBAHUS,
IPUTOTOBIICHUS BPEMEHHBIX MPETapaToB.
IInan 3auamun:
1. BoinonHuTh B paboyeii TeTpaau:
Pa6ora 1
YerpoiicTBo M npaBuIia padoThl ¢ MUKPOCKOIIOM
OcHOBHBIE YaCTH MHUKPOCKOIIA.

MHUKpPOCKOII TPEACTaBIsAeT COOOW ONTHKO-MEXaHHYECKUH MpUOOp, TMO3BOJISIONIHIA
MOJIYYUTh CHJIBHO YBEIMUEHHOE M300paKeHHe paccMaTpuBaeMoOro 00beKTa, pa3Mepbl KOTOPOTO
JeKaT AAJEKO 3a IPEeesIaMy pa3pellaroneil criocOOHOCTH HEBOOPYKEHHOIO Iia3a.

JlaGopaTopuu  kadeapbl  (papMaKOTHO3MHM € KypcoM OOTaHMKH  OCHAIIICHBI
MuKpockomaMu MBU (Mukpockon Ouonorudeckuii ncciepoBatensckuii); MBP-1 (Mukpockomn
Oouonoruueckuit pabounit) u “BUOJIAM” (6uonormueckuii Mukpockorn), «buomen-2»,
«Muxpomen C-11», «Levenhuk 40 L/50 L/ D50 L.

OCHOBHBIMU YACTSIMHU JTFOOOTO MUKPOCKOIIA SIBIISIOTCS CIEAYIOLIUE: ONTUYECKas YacTh,
OCBETUTENbHAsI CUCTEMAa U MEXaHHUYECKOe YCTpOoicTBO. OnTHYecKas 4acTh COCTOUT M3 CUCTEMBI
auH3, BKIoyarommx oObekTuBbl (x4; x10; x40, x100) u okymaper (x10; x16). OO6mee
YBEIIMYCHUE, JaBaEMOE MHKPOCKOIIOM, DPAaBHO MPOM3BEACHUIO YBEIWYCHHH OOBEKTHBA W
OKyJsipa. YBennyeHHe OOBEKTMBAa X4 Ha3bIBaeTCd MallbIM YBEJIUYCHUEM; YBEIUYCHHE
00bexTrBOB X40, x100; — O0ONIBIINM YBETUUEHUEM.

K ocBerutenbHO#l cucTeMe OTHOCUTCS BCTPOEHHBIM OCBETHTEIBHBIA AJIEMEHT WU
3epKaiio (IUIOCKOE M BOTHYTOE), KOHAEHCOp, AuadparmMa U cBETOQMIBTPHL. MexaHHUecKoe
YCTPOMCTBO BKIIIOUAET TyOyc (3puTenbHas TpyOa), TyOycoaepkaTenb, peBOJIbBEpP, MOJCTABKA,
NPEIMETHBIA CTOJHMK, MaKpOMETPUYECKHII BHHT (MAaKpOBHHT), MHKPOMETPUYECKHIA BHHT
(MUKpPOBMHT) U BUHT KOHJIEHCOpA.

OcHOBHBIE TIpaBUIIa PA0OTHI ¢ MUKPOCKOIIOM

1. Mukpockon YCTaHOBMTb HAalpOTHUB JIEBOTO Iule4a, TyOycojepxareirem K cele,
0CBOOOIMB MeCTO Tiepea coboit aist anpOoma. [loctaButh 00BeKTHB X4 B pabouee nmonoxenue. O
NPaBUIBHOCTH YCTAaHOBKU OOBEKTHBA CIEAYeT CYIUTh MO MIETYKY, KOTOPBIH OIIyIaeTcs Mmpu
BpAIlleHUH PEeBOJIbBEpa. PaccTosiHue MeXIy OOBEKTHBOM M TPEAMETHBIM CTOJIHKOM JIOJKHO
ObITh 0KO0JIO0 1 cM. PaboTy ¢ MHUKPOCKOIIOM BCer/la HAUMHAIOT C MaJOr0 YBETHUEHHS.

2. OnyCTUTHh MaKpOBUHTOM IIPEIMETHBIN CTOJIMK B HIDKHEE MOJIOKEHHE.

3. BxiIrounTh MNHTaHME MHMKPOCKOIA, HAXXaB KJIABHMILY BKJIHOUEHUS/BBIKIIOUCHHUS,
PacIIoIOKEHHYIO HAa OCHOBAaHMH MHUKPOCKOTIA.

4. T'nang B OKyJslp JIEBBIM IJ1a30M, YOEAMTbCA B TOM, YTO BCE IOJI€ 3pEHUs ObLIO
OCBEIICHO SIPKO M PAaBHOMEPHO.

3. IIpuUroToBICHHBIH MHUKpONpenapaT MOJOKUTh Ha MPEIMETHBIH CTOJIMK TaK, 4TOOBI
OJIMH M3 CPE30B OBLT PACIIONIOKEH TOYHO MOJT OOBEKTHBOM.

4. MeieHHO Bpalias MaKpOBHMHT, OTPEryJaupoBaTh (OKYCHOE pacCTOSHUE [0
MOSIBJICHUS N300paxeHusI 00bEKTa.

5. JIns mpocMoTpa BCeX Cpe30B MPEIMETHOE CTEKJIO CIeAyeT MepeMeniarb o0eHuMHU
pyKamu, BbIOMpasi Ipy 3TOM Haubosee TOHKUH cpe3 JUIsl UCCIeI0BaHusl.

6. Ilepen mepeBOJOM MHKpPOCKOIAa Ha OOJIBIIOE YBEJIMYEHUE BHIOpATh HYXKHOE MECTO
cpe3a, TIOCTaBHB €r0 B IIEHTP TIOJISI 3PEHHSI, U TOJBKO TOCIIE 3TOr0 CMEHUTh OOBEKTUBHI ITyTEM
OCTOPOKHOT'O BPALICHUSI PEBOJIbBEPA.

7. Ilocne cMeHBI OOBEKTUBOB, €CITH OTCYTCTBYET YeTKOE M300paKeHHE, HY)KHO CJIeTKa
MOBpaIaTh MAaKPOBUHT U TOJBKO MOCJIE ATOr0 HayaTh MOJIb30BATHCS MUKPOBHHTOM. Ciemyer
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NOMHUTH, YTO MHUKPOMETPUYECKHI BUHT MOXXHO BpalllaTh B OJHY CTOPOHY HE Oojee 4eM Ha
MOJIOBUHY 000pOTa.

8. M3yuast Mukpomnpenapar rnpu OOJbIIOM YBEJIWYCHUH, JIEBYIO PYKY BCE BPEMS CIIEAYyeT
JepKaTh HA PYKOSATKE MHUKPOBHUHTA, YTOOBI (DOKYCHpOBaTH HEOOXOIMMYIO YacTh OOBEKTa B I0JIE
3peHwsL.

9. Ilocne okoHuyaHusi pabOTHl HYKHO MEPEBECTH MUKPOCKOIl Ha Majloe YBEIMYEHUE U
yOpath Mukporpenapat. CHUMaTh MUKpoIpenapar u3-noja oobekTrBa x40 cTporo 3amnpemniaercs,
TaK KaK MOYKHO UCIIOPTUTH (GPOHTAIBHYIO JIMH3Y 00BEKTHBA.

10. IIpu paboTe ¢ MUKPOCKOTIOM CMOTPETh B OKYJISIP PEKOMEH]IyeTCs JIEBBIM TJIa30M, HE
3aKpbIBasi IPU STOM IPaBBIH.

11. ITocne paGoThl MpoTEpeTh CAN(PETKON ONTHUYCSCKHE YACTH M MHKPOCKON 3aKPHITh
YEeXJIOM JISI 3aIUTHI OT MbUTH.

12. TlepeHocuTh MUKpPOCKON Ha pabodee MeCTo clieayeT AByMs pykamu. OnHOM pykoi
JepKaT MUKPOCKOII 3a TyOycoaep:Karesb, a Jpyroi NoIep>KUBa0OT 32 OCHOBaHUE.

[IpuroroBneHre BpeMEHHOTO0 MUKpOIpenapaTa

1. OOBEKT B34Th B PYKY TaK, 4TOObI OH BO3BBIIIAJICS HaJ YPOBHEM MaiblieB Ha 3-4 MM.
J1J1s1 BBITTOJTHEHHSI CPE30B MCIIOJIB30BaTh O€301TacHYI0 OpUTRBY.

2. IloBepxHOCTh 00BEKTa MPEABAPUTEIBHO BBIPOBHATH TaK, YTOOBI IUIOCKOCTH Cpe3a
ObUTa MEepIeHANKYIISIPHA OCH OpraHa (I MOMEpPEeYHBIX CPE30B) MM MapajuielibHa OCH OpraHa
(1711 IPOJIONTBHBIX CPE3OB).

3. Cpe3arb OIHHM CKOJIB3SIIIUM JIBUKCHHEM OpHUTBBI Ha ce0sl Y3KYIO IIOJIOCKY,
MPOXOJAIIYI0 Yepe3 HapyXHble M BHYTPEHHHME TKaHU opraHa. [Ipu sTom Hambomiee TOHKHE U
POBHBIE CPE3BI MOIYYAIOTCs, €CITH CPE3 HAUMHAIOT HE OT Kpasi 00bEKTa, a OT €r0 CePEIUHBI.

4. TlomyueHHBIE Cpe3bl ONYCTUTh B BHINAPUTENBHYIO YallKy C BOJOM WJIM Ha
IPEIMETHOE CTEKJIO B BOJHYIO CpPENy.

5. 3aKpbITh Cpe3 Ha MPEIMETHOM CTEKJIe TOKPOBHBIM CTEKIIOM, OITyCKasi €ro OCTOPOXKHO
noJ yriaom 45° K mpeIMeTHOMY CTEKJTy ¥ MPUKOCHYBIINCH HIPKHIM KpaeM K Cpee.

6. Ilepen paccMoTpeHHeM OO0BEKTa M30BITOK JKUIAKOCTH IOJ TOKPOBHBIM CTEKJIOM
YIAIATh KYCOYKOM (MIBTPOBAIBHOW Oymaru. Ecnm ke 1o NMOKPOBHBIM CTEKJIOM OCTAJIUCh
MecTa, 3alOJHEHHBIE BO3IyXOM, J100aBUTh HEMHOTO >KUIKOCTH, IOMECTUB KaIUIIO PAIOM C
KpaeM MOKPOBHOT'O CTEKJIA.

7. IlpuroTtoBneHHBIH MHUKpOINpenapaT TMOMECTUTh Ha TMPEIMETHBIH CTOIUK U
NPUCTYIIUTh K €ro HM3y4eHuio. B mporecce paboThl HEOOXOAMMO CIEIUTh, YTOOBI CPE3bI
IOCTOSIHHO HAaXOJAWIHMCh B JKUJAKOW cpesie, MHAaue TKaHH HCCIIEAYeMOro OObEKTa BBICHIXAIOT U
nedopmupytorcs. [lpu paboTe ¢ MHUKPOCKONIOM OOBEKT JOMKEH OBITh 00S3aTEbHO 3aKPBIT
MOKPOBHBIM CTEKJIOM.

Pa6ora 2
CTpoeHne pacTUTEJIbHBIX KJIETOK JyKa pen4yaToro

Ha cepenuny mpeaMeTHoOro crekia HaHecuTe 2-3 Karmun peaktuBa Jlroross (pacTtBop
Wona B HomuctoM Kaimuu). OTAenuTe OT KyCOuka JIYKOBHUIBI MSCHCTYIHO uyemrydky. Ha
BHYTPEHHEIl CTOPOHE €€ HaxXOAUTCs TOHKas IUleHKa. CHHUMHTE €€ M OTPEXbTE KyCOUYEK.
[Tonoxxute ero Ha MpPEeAMETHOE CTEKJIO B peakTHB JIOrojs M HaKpoilTe MOKPOBHBIM CTEKJIOM.
PaccmoTpuTe mpemapaT mpu MaloM yBeIMYEHUM. BuaHa rpynma  BBITSHYTBIX IOYTH
MPSIMOYTOJIBHBIX KJIeTOK. KpymHble okpyrible siipa B KJI€TKaxX OKpalleHbl HOIOM B KENTo-
KopuuHeBblii 1BeT. [lepeBenure OOBEKTHMB MHUKpOCKonma Ha yBenuueHue X40 u Haiinute
JBYXKOHTYPHYIO 000/104KY KJeTKH. OOpaTuTe BHUMaHuE Ha €€ TOJMIMHMHY. MOXXHO 3aMeTUTh
3epHHUCTYIO CTPYKTYpY HHMTOMIa3Mbl. OKpYrio-oBaJbHOE SJIpO OOBIYHO 3aHUMAET CPEIUHHOE
MOJIOKEHUE B KiIeTke. IHOT/1a OHO CMENIeHO K 000JI0UKEe ¥ MTPUOOpETAeT CILTIOMIEHHYIO (hopMYy.
B sampe wmoxHO 3ameruth 1-2 sigpblmka. HeokxpalleHHble MyCTOTHI B LUTOILIa3Me
MIPEJICTaBIISIIOT COOOW BaKyoOJIH.



3apucyiite B a1p00Me HECKOJbKO KJIETOK W clesaiiTe 0003HaAYeHHs: 000/10uKa,
yumonaazma, s10po, sLOPbIUKU, 8aK)0.lb.

Pa6oTa 3
XpoMomiacThbl B KJIeTKAX MJI0A0B PAONHBI 00bIKHOBEHHOM

HamopBuTe KOXHMIly MUiofa ¢ TMOMOIIBI WIJIbI, HA €€ KOHYHMK BO3BMHUTE HEMHOTO
MSKOTH, TIOMECTHTE B Kalule BOJbl Ha MPEAMETHOM CTEKJE, pa3MellaiTe 10 OJHOPOJIHOIO
COCTOSIHMSI U1 HaKpOWTE MOKPOBHBIM CTEKJIOM. PaccMoTpute opMy M LIBET XpOMOIUIACTOB MPHU
MaJjioM U OOJIBIIIOM YBEIUYEHUH MUKPOCKOIIA.

3apucyiiTe B a1b00Me H HECKOJBbKO KJIETOK M c/ejiaiiTe 0003HAYeHHsI: 000.104Ka,
XPOMONIACHIbL.

Pabota 4
KpaxmaJsibHble 3epHa B KjeTKax KiayOHeil kapTodeias

Cnenaiite TOHKHI cpe3 ¢ KiIyOHs KapTo(dernss ¥ MOMECTHTE Ha IMPEIMETHOE CTEKJIO,
HaHECUTE 2-3 Kalull BOJbI M 3aKpOHTE MOKPOBHBIM CTEKJIOM. PaccmMoTpuTe mpu MaioM U
00JIbIIOM YBETUYEHUN MUKPOCKOIIA.

[Tpu GonblIOM YBETUYEHUH BUIHBI MHOTOYTOJIBHBIE KJIETKU C TOHKUMH 00ojoukamu. B
ITHX KJIETKaX HAHAWTEe KpaXMalbHbIC 3€pHA C YETKO BBIPAKECHHOW CHEPUUECKON CIOUCTOCTHIO.
Hanecute Ha Kpail MOKpPOBHOTO cTekia Kario peaktuBa Jlroroms. KpaxmaneHbie 3epHa
OKpacsaTcs B CUHUH 1IBET. (peakuus Ha Kpaxmall).

3apucyiite B a;Jib00Me M HECKOJIBKO KJETOK U cAejaiiTe 0003HAYeHHSA: 000104Ka,
KPaxmanbHble 3epHd, CloU Kpaxmaia, yeHmp obpa3oeanus Kpaxmana.

Pa6ora 5
JIBHKEeHM e IUTOIJIA3MBI B KJIETKAX JINCTA BAJUIMCHEPHH

OTtpexxpre OpUTBOM KyCOUYEK JIMCTa BAJUIMCHEPUH M TIOMECTUTE €ro Ha MpPEIMETHOE
cTexio. Hanecute kammio BOABI M HAKpOWTE MOKPOBHBIM cTekiioM. I[IpemapaTt paccmotpute
CHayaja IpH MajoM, a 3aTeM IMpH OoJbpIIOM YyBeauueHuu. PaccMOTpuM KJIeTKH BOJIM3U
HEHTPaIbHONW >KUJIKU JIHCTA. XOPOIIO BUIHBI KJIETKH MPSAMOYTOIBHOM (OPMBI, OHU HUMEIOT
TOJICTYIO OECIBETHYIO JIBYXKOHTYPHYIO 000JI0UKY. B muTOIIIazMe KIETOK BHUIHO MHOYECTBO
OKPYTJIO-OBAIbHBIX TEMNel] 3eJIeHOro I[BeTa. OJTO IUIACTUIBl - XiZoponiacmul. Slapa B
HEOKPAIICHHBIX KJIETKaX HE BUJHBI. B KIIeTKaX MOXHO OOHAPYKUTH O8UJNCEHUE YUMONAA3ZMbL TIO
JIBMDKCHUIO TUTACTHU BIOJIb CTCHOK. JIBMIKEHME IIUTOIUIA3MbI B KJIIETKAaX HasbIBaeTCs yukno3. OH
obecreunBaeTcst MUKpoghuopuiiamu.

3apucyiite B aJb00M HECKOJIbKO KJIETOK M 0003HAUbTE: 000J0YKY, YUMONIAIMY,
XJIOPONJIACMbL U CMPETKOU NOKANCUME O8UNCEHUE YUMONTAZMbI.

PaGota 6
I[na3mo/M3 B KJIE€TKAX JIMCTA BAJIMCHEPUH

B mpenapare, mnpurotoBieHHoM K paboTe 5, HEOOXOAUMO 3aMEHUTh BOXY
TUMEPTOHMYECKUM PACTBOPOM XJIOPHJIA HATPUS WK Kanus. YToObI 3aMeHa MpoIilia MOCTENEHHO,
MOJIOKUTE Ha OJIMH Kpall TMOKPOBHOTO CTEKJIa MOJOCKY (HIBTPOBAIBHON Oymaru, KOTOpas
BIIUTAET YacTh BOJbl, @ C MPOTUBOMOJIOKHOW CTOPOHBI HaHecuTe nuneTrkorl 1-2 kammm 10%
pacTtBopa conu. Habmromaiite 3a COCTOSSHUEM IUTOIIIA3MbI B KJIETKaX MPH OOJIBIITIOM YBEITUYEHUHN
MHUKPOCKOTIIA.

Bona u3 muTomiasmel KIETOK OyAeT MepexoauTh B OKPYKAIOUIYI0 TUIIEPTOHUYECKYIO
cpeny. IIpu >ToM 00bEM LHUTOMIA3MBI YMEHBIIUTCS, ¥ OHA HAYHET OTXOAMTH OT KIETOYHBIX
cTeHok. [locTeneHHO nUTOIIIa3Ma MOJTHOCTHIO OTOMAET OT CTEHOK KIIETKU U IpuodpeTeT hopMy
mapa. OTO SIBIIEHUWE Ha3bIBaeTcs maazmoauzom. Eciau mocne 3Toro moja MOKPOBHOE CTEKIO
00aBUTh OOBIYHYIO BOAY, TO THIEPTOHUYECKUM PACTBOP MPEBPATHTCS B TMIIOTOHMYECKHH I10
OTHOLLIEHUIO K LUTOIUIa3Me. Bopa HayHeT mocTynaTh B LIUTOIUIA3My, KOTOpas B pe3yibTaTe
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3aliMeT TpexHH 00beM. DTO sBIEHUE Ha3bIBaeTCs Odenaazmoauzom. Ilocne permazmonusa
KJIETKa MIPUJET B COCTOSIHME HOPMAJIbHOI'O TYpropa.
3apucyiite B anb00M HECKOJBKO KJIETOK M 0003HAUbTe KIemKU, 6 KOMOpblX

npousouweil

naasmoaus.

3agaHue Ha CAMONIOATOTOBKY K 3aHATHIO 110 TeMe «BbroJsIorus Kierkm»:
(M3y4UTh TEOPETHUYCCKUI MaTepHa)

1.

© o Nk 0N

Onpenenenune xu3Hu. CBOMCTBa KUBOTO.
OTtanbl pa3BUTUS U OCHOBHBIE [10JIOKEHHS KJIIETOYHOH TEOpUH.
Hexnerounsle popmbl )kU3HU. XapaKTEepUCTUKA BUPYCOB U OaKkTepuoQaros.
CtpoeHnne mpoKapuOTUYECKON KIIETKH.
CTpoeHue 3yKapuOTHYECKOM KIIETKHU.
OTinuue pacTUTENBHOM U KUBOTHOM KJIETKHU.
Crpoenne U QyHKIIUHM HUTOIUIA3MATUIECKOH MEMOpaHHI.
Knaccudukanus opraHou0B IO CTPOCHUIO U BBITIOIHIEMBIM () YHKIIHSIM.
Crpoenne n ¢ynkuun oxHomeMOpaHHbIX opranouaoB (OIIC, ammapar I'ombmxwu,
JIN30COMBI).

. Ctpoenue u GyHKIMH TByMEMOpPaHHBIX OPraHOHUIOB (MUTOXOHAPUH, TUIACTUIBI, )
11.

CrpoeHre 1 QyHKIIUM HEMEMOpPAHHBIX OPTaHOUIOB (PUOOCOMBI, KJIETOUHBIN LIEHTP,
MUKPOTPYOOUKH U MUKPO(PUOPHUILIEI).

3anarTue 2

Tema. buonorus KieTKu

Ilenwv: Ha ocHOBE M3y4deHUs CTPOCHUS U (DYHKIIUH Pa3IMYHBIX THIIOB KJIETOK ITOKA3aTh STUHCTBO
OpraHMu3aly XKUBbIX (OpM Ha Hamiedl IyaHeTe. 3HATh pazlUyMe MEXIY PAaCTUTEIbHBIMU U
JKUBOTHBIMU KJIETKAMH, UX CTPOCHUEM U (DYHKIUSIMHU.

IThau 3anamus:

1. U3yuuth
1.

©oNe RN

10.
11.

B XOJIE€ YCTHOI'O Ompoca, Oece/Ibl:
Omnpenenenue xu3Hu. CBoiCTBa )KUBOTO.

Otanbl pa3BUTHS U OCHOBHBIE MIOJIOKEHUS KJIETOYHOW TEOPUH.
Hexnerounsie popMbl )KU3HU. XapaKTepUCTHKA BUPYCOB U OaKkTepruodaros.
CtpoeHne NpoKapuOTUYECKON KIIETKH.
CrtpoeHne 2yKapuOTUUYECKOM KIIETKH.
OTnHumne pacTUTENBHON U dKUBOTHOM KJIETKH.
Crpoenue u GyHKIUUA ATOIIA3MAaTUYECKOH MEMOpaHBI.
Knaccugukanus opraHoui0B 110 CTPOSHUIO U BBIOJHAEMBIM (DYHKIIHSM.
Crtpoenue u Qynkuun ogHomeMmOpaHHbix opraHounoB (OIIC, ammapar I'onbmxw,
JIN30COMBI).
Crtpoenue u GyHKIIMHU IByMEMOpPaHHBIX OPraHOUI0B (MUTOXOHAPUH, TJIACTH/IBI,)
Crpoenrie U (QyHKIUM HEMEMOpaHHBIX OpPraHOMIOB (PUOOCOMBI, KIIETOUHBIH
LEHTP, MUKPOTPYOOUKH U MUKPODUOPHILIEI).

2. BEIIIOJIHUTE TECT I10 TEME 3aHATHA.

3. 3aganue

Ha CaMOIIOATOTOBKY K 3aHATHUIO 11O TEMC ((MOJICKyJI}IpHBIe OCHOBBI

HaCJICACTBCHHOCTHU

1.
2.

Crpoenune monexynsl JIHK u ee cBoiicTBa (penymniukarus, pernapamus).
Oco0Gennoctu ctpoenust PHK. Tunst PHK, Beimonnsiemble MU QyHKIIMH.
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Komnakrtuzanusa JJHK. ['etepoxpomaTuH U 3yXpOMaTHH.
Ctpoenue u MOPHOIOTUIECKUE TUITHI XPOMOCOM.

Kapuotun: onpenenenue, XapakTepucTUKa KapuoTHUIIa YeJI0BEKa
I'en. I'enom. I'eHeTHYECKHIT KO U €TI0 CBOMCTBA.

No ok

MecTormonoxeHne NCX0HOM nHpopManuuy st OMOCUHTe3a Oenka. Y ciioBus,
HeoOXOoaUMBIE I OMocuHTE3a OelIKa.

8. Hauano cunresa Genka: TpaHCKpUIILIUS, TpoeccHHr, posib PHK-nomumepasst B
TPAHCKPHUIILIUH.

9. TpaHncusmus, ee OCylIeCTBICHUE.

10. ®opmupoBaHue NEPBUYHON, BTOPUIHON U YETBEPTUUHOHN CTPYKTYpHI OenKa.
OpraHouibl, B KOTOPBIX OCYIIECTBISAETCS STOT MPOILIECC.

3ansaTue 3
Tema: MonexynsipHble OCHOBBI HACJIEICTBEHHOCTH.
Llenw: VI3yuuth cTpoeHne, GyHKIIUU U pealIi3aliio TeHETHYECKOro MaTepuaa.
IInan 3anamusn:
1. I3yuuTh B X0J€ YCTHOTO OMpoca, Oece/Ibl:
1. Crpoenune monekynsl JJHK u ee cBoiicTBa (penymniukanus, penapamus).

Oco6ennoctu ctpoenusi PHK. Tunst PHK, BeimonHsiemMble MU QYHKIIMH.
Kommnakruzanus J[HK. I'erepoxpomaTiH 1 3yXpOMaTHH.

Ctpoenue u MOpHOIOTUIECKUE TUIIBI XPOMOCOM.

Kapuotun: onpenenenue, xapakTepuCTUKA KAPUOTHUIIA YETTOBEKA

I'en. I'enom. I'eHeTHYECKHIT KOl M €0 CBOMCTBA.

No abkowd

MecTtononoxenne HCXoJHOH nHpopMaun Uit OnocuHTe3a Oenka. Y CloBHS,
HeoOXxouMblIe 1)1 OMocHuHTe3a Oernka.

8. Hauano cunTe3a Oenka: TpaHCKPHIIHUS, IPoLiecCHHT, poib PHK-mommmepassr B
TPaHCKPHUIILIUN.

9. TpaHcnsanus, ee OCyLIeCTBICHHE.

10. dopmupoBaHue NepBUYHOM, BTOPUYHOMN U YETBEPTUUHOM CTPYKTYpHI O€jKa.
Opranonipl, B KOTOPBIX OCYILECTBISAETCS 3TOT MPOLIECC.

2. BBITIOJTHUTH TECT TI0 TEME 3aHATHS.
3. 3ajanue Ha CaMOTIOJTOTOBKY K CIIEAYIONIEMY 3aHATHIO: U3YUUTh MIPaBUiIa PEIICHHs 3a/1a4 110
MOJIEKYJISIPHOM T€HETHKE.

3ansTue 4

Tema: Peuienue 3a1a4 1o MOJEKYJIIPHON T€HETHKE.
Ilens: HayunThes pemarh 3a1a4u 0 MOJIEKYJIIPHON T€HETHKE.
IInan 3auamusn:
1. Pemenue 3a7a4 1o MOJNEKYJISIPHON T€HETHKE.

[{enTpanbpHas 10rMa MOJIEKYJISIpHOM Onosiorun

OHa roBOpuUT O TOM, YTO AJIS1 OCYIIECTBIEHUS CUHTE3a MTOJIMIIENITUI0B FEHETUUECKAs
uHpopmanus, 3akoaupoBanHas B JJHK B coctaBe xpomaTnHa, mepenuchiBaeTcs (MpoIecc
TPAHCKPUIILIUHU, IPOMCXOANT B SAPE) MO NPUHLIUAITY KOMIZIEMEHTAPHOCTH a30TUCTBIX OCHOBaHUM
Ha nHpopmanmonnyro PHK (uPHK unu marpuunas MPHK), koTopas nepexonut us siapa B



[IUTOILIIA3MY, T/Ie TPHHUMAET yJacTHE B MPOIIECCe TPAHCIAINU: IepeBoie MH(GOPMAIIUH C SI3bIKA
HYKJIEOTHJIOB Ha SI3bIK AMUHOKHUCIIOT, T. €. IPOIIECCE CUHTE3a MOJIUIENTH IA.

YKa3zaHHbIE IIPOLIECCHI OCYLIECTBIIAIOTCS 110 IPUHIMUITY KOMIIJIEMEHTAPHOCTH MOJIEKYJI
JHK. CornacHo 3ToMy npuHIHMY, aaeHUH (A) Bcerna B HopMe coeaunsercs ¢ TuMuaoM (T) B
JHK unu ypauunowm (V) B PHK. I'yanun (I') Bcerna B HopMe coeaunsieTcs: ¢ uuto3nunoM (L).
Mexny A u T oOpa3yroTcs 1Be BOJOpOaHbIe cBsi3H, a Mexay I u I Tpu. 3anuceiBaetcs
HPUHIUI KOMIUIEMEHTAPHOCTH CIIEAYIOIIMM 00pa3oM:

A-T(Y)
-0

B pesynbTaTe nociie AByXpa30BOro UCHOJIb30BaHUs IPUHIMIIA KOMILIEMEHTAPHOCTH
(mocne TPaHCKPUMIMK U TPAHCIISIIAN ) TIOCJIEA0BATEIbHOCT AMUHOKHCIIOT B O€Kke OyJeT TOYHO
COOTBETCTBOBATH IOCIE0BaTeNbHOCTH TpUILieToB (kogoHoB) B JIHK. B mpenenax onnoro rexa,
KOTOPBIA KOJUPYET MOJUIIENTH, yaacTok Mojekynbl JIHK moapasnensercs Ha GyHKIIMOHATHHO
pasnuyHble eAuHUALBI. OTIMYNTEIbHAS YepTa CTPOCHHS] MHOTHUX T€HOB 3YKapUOT IPEPHIBUCTOCTD
CTPYKTYPBI CMBICTIOBOI yacTH. CMBICIOBBIE YYaCTKH, HECYIIHE HH(POPMAITUIO O
MOCIIEA0BATEILHOCTH AMHUHOKHCIIOT B O€JIKE SK30HBI, YEPEIYIOTCS ¢ Y4aCTKaMU HEKOIUPYIOIINX
IIOCJIEIOBATEIbHOCTEM MUHTPOHAMHU. HacTO MUHTPOHBI 1O JUIMHE MOTYT IPEBOCXOANUTH SK30HBI.
Hanunuue n30bITOUHBIX TOCTIEI0BATEIBHOCTEN IPUBOAUT K TOMY, UTO JIJTMHA F€HA MOXKET OBITh B
HECKOJIbKO pa3 00Jbllie, ueM TpedyeTrcs A1 KOAUPOBAaHUS aMUHOKUCIIOT B Oelike. ["armmoniHbIit
Ha0Op XPOMOCOM YenoBeKa coAepKuT 3,5 10 HyKICOTHAHBIX Map, YTO MO KOJTUYECTBY
COOTBETCTBYET IpUMEPHO 1,5 MiH. nap reHoB. OHAKO JaHHBIE IO U3YYEHHUIO T€HOMA YeI0BEKa
MOKA3bIBAIOT, UTO OPraHU3M 4enoBeka umeet He 6osee 100 ThIC. reHOB. DTO 3HAYUT, YTO B
KJIeTkax yenoBeka Tosibko 1% JIHK Beimonnsier kogupytomue GyHkiuu. B otHomennn
octaBmuxcst 99% cymecTBYIOT pa3Hble TUIIOTE3bl, 000CHOBBIBAIOIIUE X PETYISTOPHBIC U
CTpyKTypHBIe pyHKIMH. 3aTeM B Xoze co3peBanus PHK B sinpe 3 Hee yqansiroTCsl HHTPOHEI, a
KOHIIbI COCEJIHUX PK30HOB CUIMBAIOTCS CTHIK B CTHIK. [Iponiecc ynanenus nocienoBarenbHOCTEN
PHK, cooTBeTCTBYIONIMX HUTPOHAM, H COCIMHEHUE YIACTKOB C TPAHCKPUOUPYEMBIMU
MOCIIE0BATEIHHOCTAMHU YK30HOB Ha3bIBaeTCs CIutaliciHroM. Kpome Toro tpanckpudupyemas
MoJIeKyJa MoauUIpyeTcsa Jo0aBIeHHEM MEeTHINpoBaHHOTrO ['-HykieoTnaa Ha 5'-KoHI1Ie
(KPTIHpOBaHUE) U TOTU-a-TIOCIEA0BAaTENHHOCTH Ha 3'-KoHIle. MonudUIpoOBaHHbIE YYaCTKH
UTPAIOT BaXXHYIO POJIb B MHUIIMAIIMY OEJIKOBOTO CUHTE3a, 3amuuiatoT TpaHickpunt TPHK ot
nerpagauuu. IMeroTcs JaHHbIe, CBUIETEIBCTBYIOIME O TOM, YTO MOJIM-a-KOHEI YYacCTBYET B
tpancnopte 3penoit MPHK u3 sigpa B urornasmy u mpojjieBaeT ee GyHKIIMOHUPOBAHUE TaM.
Bechk cymmapHsiii iporiecc popmupoBanus 3penbix mosiekyn PHK u3 npeaniecTBeHHUKOB
Ha3biBaeTcs nporeccuarom. Co3zpesinas MPHK BbIXoauT B iuToruiasmy, MpUKpeIisieTcs: K
pubocome, T1Ie TeHeTHYecKass HHPOpMAIUs TPAHCIUPYETCs B OETKOBYIO TTOCTIEA0BATEIHHOCTD.
BonbIIMHCTBO MHTPOHHBIX MOCIEA0BATENbHOCTEH, TO-BUANMOMY, HE 001a/1at0T
crnenupuIecKuMu QyHKIHSIMH.

WNudopmariys o nepBUYHON CTPYKTYpe MOIUNENTUIOB (I1OCIE0BATEIbHOCTH
aMUHOKUCIIOT B HUX) 3anucana B JIHK B Buje TpexOyKBEHHOTO KOJ1a, COCTABICHHOTO U3 MEPBBIX
OyKB Ha3BaHUU YETHIPEX a30THCTHIX OCHOBaHMM, BXxoAsammx B coctaB JIHK (ATI'LL). Kaxmoii
aMUHOKHCIIOTE COOTBETCTBYET ONPEAEICHHBIN TPUILIET U3 TPEX COCEAHUX HYKICOTUIOB.
Hanpumep, amunokuciore ¢penmnananud B JIHK cooTBercTByeT ko7 oH AAA, a aMUHOKHUCIIOTE
cepun AI'A. CBOICTBEHHAs )KUBBIM OpraHrW3MaM €NHasi CUCTEMA 3alUCH HACIEICTBEHHON
nH(pOpPMaLIHU O MOCJIEJOBATEILHOCTH aMUHOKHCIIOT B O€JIKE ¢ MOMOUIBIO MOCIIEI0BATENbHOCTH
Hyksieotu10B B JIHK 1 upHK Ha3bIBaeTCs reHETUYECKUM KOJIOM.

CBoiiCTBa TEHETUYECKOTO KOAA

1. TpunnetHocTh. OJHY AMUHOKHUCIIOTY KOAUPYET MOCIE0BATENBHOCTD U3 TPEX
HYKJIEOTHIOB, Ha3BaHHAas TPUILJIETOM, WK KojgoHoM. Kaxxaast aMuHoKucnoTa mudpyercs Tpems
CTOSIIIUMU PSAJIOM HYKJIeoTHaaMu. B 9ToM ciyyae u3 4eThipex HyKIeOTHI0B oopasyercs 4 3 =
64 Tpuruiera.
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2. BeIpox1eHHOCTH (M30BITOYHOCTE). BOJIBIIMHCTBO AMHHOKHUCITIOT KOJUPYETCs Ooliee, 4eM
OJTHUM KOAOHOM (2, 4 nnu 6). VckiTroueHne COCTaBISAIOT aMUHOKHCIOTHl METHOHUH U
TpunrodaH, KoTopblie 3ammudpoBanbl 1 komoHoM. Kaxknas u3 HUX KOJUPYETCS TOIBKO OJHUM
TpurieToM. st kogupoBanus 20 aMHHOKHUCIIOT UCTIONB3yeTcs 61 KOMOMHAIIMS HYKIICOTHIOB.
Tpuruier AYT, koaupyromuii METHOHUH, Ha3bIBAIOT CTAPTOBBIM. C HEr0 HAUMHAETCS] CUHTE3
oenka. Tpu komona (YAA, YATI', YI'A) Hecyt nuHpopMaIuio o MpeKpaieHny cuaTe3a oenka. Mx
HAa3bIBAIOT TPUILIETAMU TEPMUHAIMU (CHHOHUMBI: CTOI-KOJIOHBI, HOHCEHC-KOOHBI,
TEPMHUHAJIbHBIE KOJIOHBI, «3HAKU MTPEITMHAHU).

3. YHUBepCaTbHOCTh. Y BCEX OPraHU3MOB Ha 3eMiie OJHU U T€ K€ TPUILIETHI KOAUPYIOT
OJIMHAKOBbIE AMUHOKHUCIIOTHL. Takasi yHUBepCalIbHOCTh T€HETUYECKOTO KOJIa CBUJIETEIbCTBYET O
€/IMHCTBE MPOUCXOKICHUS BCETO MHOT000pa3us )KUBbIX (hopM Ha 3eMiie B Ipoliecce
OHOJOTrNUYEeCKON IBOJIOLINH.

4. OgHO3HAYHOCTS (crienupUIHOCTE). BO Bcex reHax y Bcex 3yKapuOT KayKAblil TPHUILIET
KOJHMPYET TOJBKO OJIHY AMUHOKHUCIIOTY.

5. KonnuHeapHOCTh COBIIaEHUE NIOCIIEI0BATEIBHOCTEW AMUHOKHUCIIOT B CHHTE3UPYEMOM
MoJIeKyJe Oelka ¢ mocieoBaTeabHoCThI0 TpumieToB B ”PHK.

6. JInneHHOCTh (HEMPEPHIBHOCTh M HETIEPEKPHIBAEMOCTh KOJJOHOB MPU CYUTHIBAHUH). ITO
03HAYAET, YTO MOCJIE0BATENIHOCTh HYKJICOTHIOB CUMTHIBACTCS TPUIUIET 3a TPUILIETOM 0e3
MIPOITYCKOB, IIPU 3TOM COCEHUE TPUILIECTHI HE MEPEKPHIBAIOT APYT APYra, T.€. KaK bl
OTJIeNbHBINA HYKJICOTHU]T BXOJUT B COCTAaB TOJIBKO OAHOTO TPUILJIETA MPU 33JaHHON paMKe
CUUTHIBAHMUS.

[Tpumepsl pelieHus 3a1au 1o MOJIEKYJIIpHOH OHMOI0TrUI

3aoaua 1

O®parment JHK umeer ciienyrommii HyKJI€OTUIHBINA COCTaB:

ALTI'THIAIT.

Hamumure nouepuue monexyinsl JJHK, oOpa3zoBaBiimecs B mpoliecce peruiMKanud JaHHOTO
dbparmenta JJTHK.
Jlano:

Crpykrypa yuactka JIHK: ALII'THT'AI'T

Pewenue:

Perunkanus (camokonupoBanue) Moisiekyinsl JIHK npoucxoaut noiaykoHcepBaTUBHBIM
CrocoOoM, TO eCcTh K Kax/10i ucxoaHoi nomunykineotuaHon nenu JJHK no npunnuny
KOMIIJIEMEHTApHOCTHU JOCTPauBAETCsl HOBAs MOJMHYKIICOTUHAA 1ienb. B utore oOpa3oBasiimecs
nouepuue JIHK sBnsgrorcs konusimu ucxoanou mosexysns JJHK.

ucxonnas JJHK: AL’ THUI" AI'T
nouepnsis JJHK: TT'L] AI'LL TLILL

3aoaua 2

Opna u3 ucxonueix neneit JIHK nmeer cnenyromuii cocraB nykieotunos: ATTITITATL.
Hanummre HykneoTuanslid coctaB Mmonekynsl MPHK, cunte3upoBanHoii (mepenucaHHoil) ¢
nanHoro ydactka /JJHK.
Jlano:

Crpykrypa yuactka JIHK: ATTITHTAT

Pewenue:

IIpouecc cunresza MPHK na JIHK-maTpune Ha3zbiBaeTcsa Tpanckpunuuend. Hykneornast MPHK
npucoenuustores k nenu JJHK mo npunnuny komminementapaoctu: aaenuny (A) JJHK
cootBercTByeT ypauui (Y) MPHK, ryanuny (I') IHK cootBerctByet nuto3us (L) MPHK,
tumuny (T) AHK cootBercTByet anenusn (A) MPHK.

ucxonnasa JJHK: ATTI THAAT

MPHK: TAAIOAT'TTL

3anayva 1.3
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Jan yyacTok nonunenTuaa, cocrosmuii u3 tpex amuHokuciaor: MET-ACII-BAJIL. [onb3ysce
TabnuIel TeHeTUYeCKOoro Koa, 3akoaupyite B kogonax JIHK stor yyactok. Ckoabko
HYKJIEOTHJIOB COJEPKUTCS B KOAUPYIOIIEM ydacTke Mosiekynsl JJHK?

Jano:

TPUINENITU]] MET-ACTI-BaJl

Pemenue:

[Tonb3ysick TabMUIEH reHETHYECKOTO Ko/Ia, HaiiieM, KakuM kojoHam (Tpurieram) MPHK Oyner
COOTBETCTBOBATh JaHHAs MOCIEA0BATEIbHOCTh AMUHOKHUCIIOT B MOJMIENTHIE. 3aTEM, 110
MPUHIIAITY KOMITIEMEHTapHOCTH mocTpouM 1enb JIHK. O6paTute BHUMaHUE, YTO 110 CBOMCTBY
BBIPOXKJIEHHOCTH T€HETUYECKOT0 KOJ1a: OOIBIIMHCTBO AMUHOKUCIIOT KOAUPYETCs Oojiee, yeM
OJIHMM KOJOHOM. [103TOMY MOKHO 3anucaTh HECKOJIBKO aJIbTEPHATUBHBIX BAPUAHTOB
Mocae0BaTeIbHOCTH HYyKIe0Tu10B B MPHK.

nonunentua: MET-ACII-BAJI

MPHK: AVT-TAVY-TYVY

JHK: TAL-UTA-ITAA

B nannom komupyromem yuactke mosiekyibl JIHK conepskutcs 9 HykiieoTua0B (110 CBOMCTBY
TPUIJICTHOCTU TEHETUYECKOTO KOJa KaX bl TPUIUIET COCTOUT U3 TPEX HYKJICOTHUJIOB; B IAHHOM
Clly4ae UMeeTCs TpU KOAOHA, IIOATOMY HYKIEOoTU10B Oyzer 9).

3aoaua 4

Koaupyrommii yaactok JITHK cocTout u3 ciieayronmx HykKJI€OTHAOB:

I'HHA TTT ATA TT'A AAT LHAA.

1) Hariumure coctaB kogonoB MPHK, TpanckpuOupyemoii ¢ 3Tol 1enu;

2) Onpenenure cocTaB COOTBETCTBYIOIIMX aHTHKO10HOB MPHK, yuacTByromux B TpaHciauuu;
3) Kakue aMUHOKHUCIIOTHI TEpeHOCAT cooTBeTcTBYIOMME TPHK?
Jlano:

Crpykrypa yuyactka JJHK: TIHA TTT AI'A TTA AAT IAA

Pewenue: CocraBnsiem nens MPHK mo nmpuHImny KoMrieMeHTapHOCTH, 3aT€M OTpeessieM
cooTBeTcTByomMUe aHTHK010HB TPHK (1o mpuHIIMIY KOMIUIEMEHTapHOCTH ). AMUHOKHUCIIOTHI,
nepeHocsmue Haitnennsle TPHK, Haxoaum mo tabiuie reHeTuuecKkoro Koia, uCroib3yst
tpumietsl MPHK (H0 HE TPHK).

ucxonnas JJHK: T'ITA TTT AI'A TTA AAT HAA

MPHK: Iy AAAYIY ALY YYATVYY

TPHK: I'TIA YVV ATA YTA AAY [TAA

nomunentun:  AJIA T'JIM HUC ®EH TPU ACII

Otgert: ecnu yuactok JJHK npencrasnen cienyromieid mocie10BaTeIbHOCTHI0 HYKJICOTHIOB
ITTHTATTTATATTAAATIIAA, To monmunentua OyAeT COCTOSITh M3 aMUHOKHCIIOT: aJlTaHWHA,
TIMIMHA, [IUCTeNHA, PeHIaNaHiHa, TpunTodaHa u acaparmuHa.

3aoaua 5

HyxneoTuasl B O4HOM U3 T€HOB PACIOIaraloTcs B CIECIYIONIEH TOCIeI0BATEILHOCTH:
AAATAAIIALL Kak u3MeHUTCS MOCIeI0BaTEIbHOCTh AMUHOKUCIIOT B MOJUIIETITHIHOMN
[EMOYKe, KOAUPYEMOU TaHHBIM YIaCTKOM I'€Ha, €CJTH B BCEX KOJOHAX 3aMECHHUTH IEPBHIC
HYKJIEOTH/IbL: B IepBOM KozioHe A Ha I', Bo BTopoM I" Ha A, B TpeThem I Ha T?
Jlano:

Crpykrypa JJHK: AAATAALIALL

Pewenue:

[Tonb3ysick TabMUIEH Tr€éHETHUECKOTO KO/Ia, OTPEACIIUM MOCTIeI0BATEIbHOCTh AMHUHOKHCIIOT B
MOJIMTIETITH/IE, KOTOPasi KOJAUPYETCS UCXOTHBIMU KOJOHAMH:

HWCXOJ/IHBIE KOJIOHBI: AAA TAA TIAIL

HMCXOJIHbIE AMUHOKHCIIOTHI: ®EH - JIEM - BAJI

3aTeM 3aluIIeM II0CIeI0BaTEIbHOCTh HOBBIX KOJOHOB M HOBBIX aMHUHOKHUCIIOT:
HOBBIE KOJIOHBI: I'AA AAA TAIl

UCXOJHBIE aMUHOKHUCIIOTHI: JIEU - ®EH - MET
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CrnenoBaTenbHO, 3aMEHa IIEPBOTO HYKIJIEOTHIA B KAXKIOM KOJOHE U3MEHS €T UX CMBICIOBYIO
byHKIIHMIO 00pa3yeTcst Apyror OOk, YTO BEACT K HOBBIM MPU3HAKAM Y OpraHU3Ma.

3aoaua 6

I'en cocTouT U3 3 0JIMHAKOBBIX CMBICTIOBBIX (9K30HBI) U 4 OJMHAKOBBIX HECMBICIIOBBIX
(MHTPOHBI) YYaCTKOB, IPUYEM UHTPOHBI COCTOAT U3 120 HYKJICOTHUAOB KaXIbli, a BECh T€H
umeet 1470 mykieotu0oB. CKOIbKO KOO0HOB OyaeT umeth npo-MPHK, kxax et sx30H, MPHK 1
0eJI0K, 3aKOAUPOBAHHBINA B 3TOM reHe?

Pewenue:

Haxoaum xommuectBo ko0HOB B po-MPHK. OauH KOA0H COCTOUT U3 TpeX HYKJIEOTHIOB.
Bcero nykneorunos 1470, 3naunt B npo-MPHK: (1470 / 3) = 490 komoHOB.

MPHK cocTouT TOIBKO M3 3K30HOB, 001Ias aauHa KoTopbix oyaet: (1470 - 120 x 4) =990
HykiaeotuioB. CrnenoatenbHo, MPHK coctout mu3: (990 / 3) = 330 xogonoB. CTOIBKO ke OyaeT
aMHUHOKHCIIOT B Oeike. Kax bl 5x30H coctouT u3: (330 /3) = 110 K0q0HOB.

Omeem: npo-MPHK conepxut 490 kononos, MPHK 330 komoHoB, 3x30H 110 K010HOB, O€10K
330 aMMHOKHUCIIOT.

3aoaua 7

N3BecTHO, UTO OMNpeeIeHHBIN I'eH 2YKApUOTHIECKOM KIETKHU COACPKUT 4 MHTpOHA (Z1Ba 110 24
HYKJICOTH/Ia U JIBa 110 36 HYKJIEOTUI0B) U 3 dK30Ha (11Ba 1o 120 HYKJIEOTHI0B U OA1H 96
HYKJICOTHUJIOB).

Onpenenure: konnuecTBO Hykineotu 0B B MPHK; konmnuectBo kononoB B MPHK;; konnuectBo
aMHHOKHUCJIOT B IMOJUIIENTUAHON 1ienu; konrndecTBO TPHK, yyacTByromumx B TpaHciasiuuu.
Jlano: 3 sx30Ha (2 mo 120 u 1 mo 96) 4 uarpona (2 mo 24 u 2 mo 36)

Pewenue: Jlannas 3amada Ha 9Tarbl peaqu3aliy reneTnueckon nuopmanuu. [lepBeim sTanom
ABJISIETCS] TPAHCKPUIILMS, B PE3yJIbTAaTe MIPOBEACHUS KOTOPOK MbI nosiydyaeM rnpo-mPHK.
BTopbiM 3Tanom peain3anuu ABISIETCS MPOLUECCUHT BBIPE3aHUE HECMBICIOBOM yacTu mpo-MPHK
u nony4yenue nenu matpuyHoid PHK. Tpetbum sTanom siBisieTcst TpaHcIsaLus B pudocoMax u
MOJIy4CHHUE TIOJUIICTITUIHOM 11enu. J{Jis onpeeseHus: KOJu4ecTBa aMUHOKHUCIIOT B IIENHU
UCIIOJIb3YEM TaKH€ CBOMCTBA FT€HETUYECKOTO KOJIa, KaK KOJUTMHEAPHOCTh U TPUILJIETHOCTb.
Ornpeaenum KoJIn4ecTBO HyKiIeoTu10B B Tpo-MPHK, Tak kak oHa siBIIsieTCS CIENKOM C TeHa,
KOTOPBIN T'€H COCTOUT U3 CYMMBI SK30HHON M HHTPOHHOM yacTell = 456 onpeneinnum KOIMYECTBO
HykseoTu10B B 3pesioit MPHK, ynanus untponst 456 () = 336 onpenenum KOJIMYECTBO KOJIOHOB
B 3penoit MPHK, ucnons3ys cBOWCTBO TPUILIIETHOCTH FeHETHYECKOTO Koaa 336 /3 =112
OTpEeIeTUM KOJIUYECTBO AMUHOKHUCIIOT B MOJIMIIEIITHIHON 1ETH, UCTIONIb3YSI IPUHIIHIT
KoJutnHeapHocTu 112 kogoHoB = 112 amuHokucnoT onpenenum konndectso TPHK,
YYaCTBYIOIIMX B TPAHCIALMH, YUUThIBas uTo oaHa Mosiekyia TPHK nocrasnsier B pubocomy
OJIHY MOJIEKYNy aMUHOKUCTOTHI 112 amunokucnor = 112 TPHK

Omeem: ecili TeH COCTOUT U3 4 UHTpoHa (2 1o 24 HykIeoTuaa U 2 1o 36 HYKJIEOTHA0B) U 3
sKk30Ha (2 mo 120 nykneotus0B 1 1 Mo 96 HYKIEOTUIOB), TO: KOTHYECTBO HykIeoTu10B B MPHK
336; xonnuectBo kKogoHoB B MPHK 112; konuuecTBO aMUHOKHUCIIOT B MTOJUIEHTHIHON EMH
112; xommuectso TPHK, ygactByromux B Tpancisauuu 112.

3aoaua 8

HccnenoBanus nokaszanu, 4yto Hykiaeotuanbiid coctaB MPHK cnenyromuii: 30% npuxoautcs Ha
ryannH, 10% Ha uto3uH, 16% Ha anenun u 44% nHa yparui. OnpenenuTe MpoIeHTHBIN COCTaB
no Hykieotuaam Toit yactu JIHK, cienkom kotopoit siBnsierca uzyuennas MPHK.
Hano: T'yaann 30% uto3un 10% Anennn 16% Ypauun 44%

Pewenue: JIna onpenenenus cTtpykTypbl ogHoi rienu JIHK ucmonb3yem cBOMCTBO 0OpaTHOM
TpaHCKpUINUUU. BTopyto 1ens nonydyaeM no npuHIuny komruieMentapaoct (A-T; I'-11). s
BBIYHCIIEHUS] MPOLEHTHOTO cocTaBa HykieoTu 0B B JIHK, moBTOpstonecss HyKiIeoTH bl
CYMMUPYEM.

Omeem: ecnu B u”PHK mponienTHbIi coctaB HykineoTuaoB: I' 30%, 11 10%, A 16%, Y 44%, To B
JHK on nmpeacrasnen cnexyrommm oopazom: I' u 1] mo 20%, A u T o 30%.

3aoaua 9
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Kak nzmenutcs cootHomenre nHykieorunoB B JIHK, konueit koTopoii siBisieTcs clieayronias
MPHK VVYITALUITYVYA, ecnu npou3onuiy cieayone u3MeHeHus: nocie 1-ro tpuriera
OBLT BCTABIICH THMHH, MTOCIIE BTOPOTO U TPETHETO JOOABIICH a/ICHUH.

3aoaua 10

Kakas mocienoBarenbHOCTh aMUHOKUCIIOT 3amngpoBana B cieaytomem yyactke JIHK:
ALIATTTAI'UTITAATLIAA?

3aoaua 11

CwmeicnoBas HuTh JJHK, cooTBeTcTBYIOIIast reHy Ba3ornpeccuHa (ropMoHa runodusa,
MOBBIIIAIOIIETO KPOBSHOE JIABJICHHE), COICPKUT CIEAYIOLIYIO TOCIEI0BATEILHOCTh
HykieoTu10B: ALTAATAAAALUTTUTAALAITATTIALILIA. Onpenenurte nociie10BaTeIbHOCTb
HyKJIeoTH10B BO BTopor HuTH JIHK; nocnenoBarensHocTh HyKiIeoTH10B B MPHK, uncio
aMUHOKHCIIOT, BXOJSIIIMX B COCTaB Ba30MPECCHUHA.

3aoaua 12

Onpenenennpiii 6emok coaepxut 400 aMuHOKHCIIOT. Kakyro IMHY MMeeT reH, 101 KOHTPOJIeM
KOTOPOT'O 3TOT OEJIOK CHHTE3UPYETCs, €CIIA PACCTOSHUE MEXY HyKieoTuaamu cocrasiser 0,34
HM?

3aoaua 13

HavanbHblil yuacTok nienu B uHCylMHA NpeACcTaBiIeH CIEIYOIMMUA aMUHOKHUCIOTAMU:
(dheHunanaHH BAJIMH acliaparuHOBasi KMCJIOTA TIyTaMUH TUCTHIMH JICHIIUH IUCTEUH TJIUIUH
cepuH ructuanH. Onpeaenute kKoandectBeHHbie cooTHomeHuss A+T u ['+11 B nenu JJHK,
KOJIMPYIOIIEH STOT Y4aCTOK MHCYJIUHA.

2. 3ajjaHue Ha CaMOTIOATOTOBKY K CIEAYIOUIEMY 3aHITHIO: U3yYUTh MpaBUila PEIICHUs 3a/1a4 110
MOJIEKYJISIPHOM T€HETHKE.

3ansaTue 5
Tema: MonexynsipHble OCHOBbI Hacje1cTBeHHOCTH. KoHTposbHas paboTa.
ILlens: Pemienue 3a1a4 110 MOJIEKYJIIPHOM T€HETHKE.
IInan 3anamusn:
1.BbINOTHUTH KOHTPOJIBHYIO PAOOTY MO MOJEKYISIPHON TeHETHUKE.
2. 3ajjaHue Ha CaMOIIOJTOTOBKY K 3aHATHIO 10 TeMe «KiteTouHbIii nukir. MuTO3)»
1. )Ku3HEHHbII 1 MUTOTHUYECKHI LUK KJIeTKU. buonornueckoe 3nauenue. [leprob
uHTEpPa3bl.
2. Muto3. Onpenenenue, (aspl, uTOKHHE3. bronornyeckoe 3Ha4eHHEe MUTO3a.
3. AmuTo3. OTIn4ure OT MHTO3a, OMOJIOTHUECKOE 3HAUYEHHE.

3aunsitue 6
Tema: Kinetounplii nukir. MuTo3s.
Llens: VimeTh mipesicTaBiICHHUE O )KU3HEHHOM U MUTOTHYECKOM IUKIIE KIeTOK. M3yunTh
pa3UYHBIC THITHI ISJICHUS KIIETOK.
Ilnan 3anamusn:
1. I3yuuTh B X0Jie YCTHOTO Onpoca, OeceIbl:
1. ’Ku3HEeHHBI 1 MUTOTUYECKUH ITUKIIBI KJIETKU. bruonorudeckoe 3nauenue. [lepross
uHTEpPa3bl.
2. Muto3. Onpenenenue, $aspl, TUTOKHHE3. brojornueckoe 3Ha4eHHE MUTO3a.
3. AMuto3. OTianure OT MATO3a, OMOJIOTHYECKOE 3HAUCHUE.
2. BeimonHUTH B paboueil TeTpaau
PaGora 1

KapuoxkuHes B KjIeTKax KOpeliKa JiyKa
Oonbexr: nyk peruatsiii (Allium cepa)
Ha mMukpormpemnapare KJIeTOK KOpEIKa JIyKa IMPU MajoM YBETHYCHHH MUKPOCKOITA HAHTH B TOJIC
3pEHHSI XOPOIIIO BHIUMBIE KJIETKHA. DTOT Y4aCTOK U3YUUTh MPH OOJIBIIIOM YBEITHICHUH.
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HajiTu xietku Ha ctanuu uHTEp(}A3bl U pa3InIHbIC CTaIUd MUTOTUYECKOTO JICIICHUSI.
3apucoBaTh KJISTKH Ha CTaIuK HHTEpGa3bl U MOCIEA0BATENHHO BeeX (a3 MUTO3a.
Cnenarp 0603HaYeHus1: MHTEpda3a (AP0, XPOMATHH, IIUTOIIIA3Ma, KIIETOYHAsT 000JI0UKA),
npodasa (XpoMocoMsl), MeTadasza (MeTadasHas IIACTHHKA UM MaTepUHCKasl 3BE3/a,
XPOMOCOMBI), aHa(aza (XpoMocoMbI), Terodasa (sapa T09epHUX KIETOK, IIMTOKUHE3).

3. BoImonHuTh TECT 1O TEME 3aHATHS.
4. 3agaHue Ha CaMOIIOJrOTOBKY K 3aHATHIO TI0 TeMe «Meio3. ['ameTorenes»
1. Meiio3. Onpenenenue, ¢pa3bl U CTAANHA MEi03a.

2. Bbuonornueckoe 3HaueHue Meitoza. OTnuyue Mero3a 0T MUTO34.
3. l'amerorenes. XapakTepruCTUKA KAXKIOTO MIEPHOAA.
4.0Borene3 u criepmaTorere3. CXoACTBa U OTIIMYHSL.

3ansaTue 7
Tema: Meiio3. I'ameTorenes.
ILlens: V3yuuth MeiioTudeckoe AefieHue KieTok. FiMeTh mpecTaBlieHne 0 raMeToreHese.
IInan 3anamusn:
1. I3yuuTh B X0Ji€ YCTHOTO OMpoca, Oece/Ibl:
1. Meiio3. Onpenenenune, ha3el U CTaIUN MEHO03a.
2. Buonornueckoe 3HaueHue Meio3a. OTiandre Meiio3a OT MUTO3a.
3. N'amerorenes. XapakTepruCTUKA KAXKIOTO MIEPHOA.
4.0Borene3 u cnepmaroreHes. CXoCTBa U OTIUYHSL.
3. BBINONHUTE TECT IO TEME 3aHATHUS.
4. 3amanue Ha caMOTIOJITOTOBKY K 3aHSATHIO 1O TeMe «Pa3MHOKEeHUE OPTaHu3MOBY
1. PasmHoxeHwue, ero GopMbl, 3HAUCHHE.
2. becrosioe pa3MHOKEHHE OJTHOKJICTOYHBIX OPTaHU3MOB.
3. becrnonoe pa3MHOKEeHHE MHOTOKJIETOYHBIX OPTaHU3MOB.
4. TTonoBOE pa3MHOKEHUE OTHOKJIICTOYHBIX OPTaHNU3MOB.
5. [TonmoBoe pa3MHOKE€HHNE MHOTOKJIETOUHBIX OpraHn3MoB. CTpPOCHHE MOJIOBBIX KIETOK.
6. [Tportecc omIo0TBOPEHHUS.
7. ITapTeHorenes.

3ansaTue 8
Tema: Pa3zMHOXKEHHE OPraHU3MOB.
Ilens: VI3yunTh pa3nuyHble TUIBI PA3MHOXKEHHUS OPraHU3MOB, X OMOJOTHYECKYIO CYIIHOCTh U
3HAYEHUE.
IInan 3auamusn:
1. I3yuuts B X0/1€ YCTHOTO OIpoca, Oecepl:
1. Pasmuoxenwue, ero popMbl, 3HAUCHHE.
2. becrionoe pa3MHOXEHHE OJTHOKJIETOYHBIX OPIaHU3MOB.
3. becronoe pa3MHOXeHHE MHOTOKJIETOYHBIX OPTaHH3MOB.
4. ITonoBoe pa3MHOXKEHHE OJJHOKJIETOUHBIX OPraHU3MOB.
5. [TonoBoe pa3MHOKE€HNE MHOTOKJIETOUHBIX OpraHu3MoB. CTpOEHHE MOJIOBBIX KIETOK.
6. IIporecc OmI0A0TBOPEHHUS.
7. IlapreHorenes.
3. BBINOJIHUTH TECT IO TEME 3aHATHSI.
4. 3ajanue Ha CaMONOJTOTOBKY K 3aHSATHUIO IO TeMe «3aKOHOMEPHOCTH MHAUBHIYaJIbHOTO
pa3BUTHUS OPTaHU3MOBY
1. OHTOreHe3, TUMbI Pa3BUTHS (IIPSMOE U HENPSMOE), IEPUO/IbI.
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2. DMOpUOHANBHBIN MEPUOJ, CTAANU PA3SBUTHUS:
a) 3UroTa - Ha4aJbHBIN JTal Pa3BUTHUS;
0) craaus npobiienus, ObpazoBaHue OIaCTYIbI;
B) CTaJusl TacTPYJbl, 3aPOJIBIIIEBbIC JTUCTKY;
I') HEHPYJIALUS, TUCTO- U OPTaHOTE€HE3;
1) SMOproHaNbHas HHAYKIUS, AU dEepEHITTPOBKA KIIETOK;
€) IPOBU30PHBIE OPraHbl.
3. Kputnueckue nepuojsl pa3Butus. TepaToreHHbIe (GaKTOPbI CPEIBI.
4. ITocTamMOpHOHANTBHBIN TIEPHOJ pa3BUTHsI OpraHn3MoB. KpaTkas XxapakTepucTuka.
5. Ponb Hac/IeICTBEHHOCTH U Cpe/ibl B OHTOTEHE3E.
Iloocomosumu pechepamvi k 3auamuio 9, memoi.
1. DmOpuonanpHas uHAYKIWMA. Tunel HHIYKTOpOB. OnbiThl llInemana u MaHToBI.
2. Kputnueckue nepuo/sl pa3Butusi. TepaToreHHble (hakTOPhI CPEIbl.
3. Pounb HaciecTBEHHOCTH U CPe/bl B OHTOT'€HE3E.

3ansaTue 9
Tema: 3aKOHOMEPHOCTH WHAWBHUYAIBHOTO Pa3BUTHS OPTaHU3MOB.
ILlenwy: meThb npeaicTaBiICHUE O PA3IMYHBIX TUTIAX OHTOreHe3a. V3yuuTs obiue
3aKOHOMEPHOCTH Pa3BUTHS 3aPOIBIIIA.
IInan 3auamusn:
1. I3yuuTh B X0OJi€ YCTHOTO OMpoca, Oece/Ibl:
1. OHTOreHe3, TUMbI pa3BUTHS (IIPSAMOE U HENPSMOE), IEPUO/IBI.
2. DOMOpHOHATBHBINA IEPUO, CTAJAUU PA3BUTHSL:
a) 3UroTa - HAYaJIbHBIA ATAIl Pa3BUTHUS;
0) craaus apobiienus, ObpazoBaHue OIaCTyIbI;
B) CTa/Is TaCTPYJIbl, 3apPOIBIIIEBEIC JTHCTKHU;
') HEHPYJIAIKS, TUCTO- U OPTaHOTEHE3;
1) SMOpUOHAJIbHAA UHAYKIMS, TU(P(EepeHIINPOBKA KIETOK;
€) IPOBU30PHBIE OPTaHBI.
3. Kputnueckue nepuo/ipl pa3Butusi. TepaToreHHble (hakTOPBI CPEIbl.
4. ITocTamMOpHOHANBHBIN MEPUOJ] pa3BUTHs OpraHu3MoB. KpaTkas xapakrepucTuka.
5. Ponp HacnencTBEHHOCTH U CpEZbl B OHTOTCHE3E.
2. 3acnymaTh cooOuieHus no pedeparam:
1. OmOpuonanbHasg uHAYKIMS. Tunel uHAYKTOpoB. OnbiTh [lInemana u Manrosnb.
2. Kputnueckue nepuo/sl pa3Butusi. TeparoreHHble (PakTOPbI Cpeibl.
3. Ponb HacIeICTBEHHOCTH M CPEJIbI B OHTOTEHE3E.
3. BeimonHuTh B paboueii TeTpaau

Pa6ora 1
Tabmuma
[TpoBu30OpHBIE OpraHbl 3apoIbIIIa
O06on0uku Crpoenue DyHKINUH

JKenTounbIit MeNIok

AMHHOH

XOpHOH

AnnaHTounc

4. BBIIIOJIHUTE TECT 110 TEME 3aHATHSL.
5. 3ajaHue Ha CaMOTOATOTOBKY K 3aHATHIO 0 TeMe « OHTOreHe3 YeNIOBEKay: MOArOTOBHUTH
pedepaTsl 1 COOOIIEHUS K HUM.
Temvl pecpepamos k 3auamuio:
1. OcobeHHOCTH BHYTPUYTPOOHOTO TIEPHO/IA PA3BUTHSI YETIOBEKA.
2. FOBeHWIIBbHBIN TIepro/T pa3BUTHUS YETIOBEKa:
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Pocr u passutue: onpeneneHue, peryiasuns poOCTOBBIX MPOLECCOB Y YEIOBEKA,
B3aMMOOTHOILIEHUS MEXKY POCTOM U Pa3BUTHEM.

3. PenpoayKTUBHBIN NIEPHO]T OHTOTEHE3a YEIOBEKA: XapaKTePUCTHKA,
MPOJOIKUTENBHOCTD, OTJIMYUTEIbHbIE OCOOCHHOCTH.

4. CeHUIBHBIN MEpUOJ] Pa3BUTHUS: U3MEHEHUE OPTraHOB U CUCTEM OPraHOB B IIPOLIECCE
CTapeHusl OpraHu3Ma; MPOSIBICHUS CTAPEHUS Ha MOJIEKYJIIPHOM, CyOKJIETOYHOM U
KJICTOYHOM YPOBHE.

5. Teopun crapenus :cBOOOIHOpaUKaIbHAas!, TEOPHUS aNoNTO3a, 3JIeBallMOHHAs (aBTOP -
Junbman), TeIOMEpHasi, a1alTallMOHHO-PETYJIATOPHAS TEOPHUS).

6. CMepTh — 3aBeplIaloIIuid dTan oHToreHe3a. Kimmuuueckas u Ouoioruyeckas cCMepTh.
7. TeparoreHHble (GaKTOPHI CPe/ibl, BIUAIONIUE HA 37J0POBbE OyIymero pedbeHka.

3auarue 10

Tema: OHTOrEHE3 YEIIOBEKA.

Ileny:. I3yunTh 3aKOHOMEPHOCTH PA3BUTHS YEIOBEKA.
IInan 3anamua:

1.:3acnymath coobmieHus mo pedeparam:

1. OcobeHHOCTH BHYTPUYTPOOHOT'O TIEpHO/Ia PAa3BUTHS YEIIOBEKA.

2. FOBeHWJIbHBIN NIEPUOJT PA3BUTHS YETIOBEKA:

PocT u pa3Butue: onpeneneHue, perysiuns pocTOBbIX MPOLIECCOB Y YEIOBEKA,
B3aMMOOTHOLLIEHUS MEKYy POCTOM U Pa3BUTHEM.

3. PenpoayKTUBHBIIN NIEPUO]] OHTOTEHE3a YEJIOBEKA: XapaKTEPUCTHKA,
MPOJOIKUTENBEHOCTD, OTJIMYUTEIbHBIE OCOOCHHOCTH.

4. CeHWJIbHBIN NTEPHOJ] pa3BUTHSL: U3MEHEHHUE OPIaHOB U CUCTEM OPraHOB B IIpOLIEcce
CTapeHusi OpraHu3Ma; MPOSIBICHUS CTAPEHUS Ha MOJIEKYJIIPHOM, CYOKJIETOYHOM U
KJIETOYHOM YpPOBHE.

5. Teopuu crapeHus :cBOOOIHOpaIUKaIbHAs, TEOPHUS aNoNTO3a, dJIeBallMOHHAs (aBTOP -
JuibMan), TeJIOMepHasi, aJalTallMOHHO-PETYJIATOPHAs TEOpUs).

6. CmepTh — 3aBeplIaroIIuii 3Tan oHToreHesa. Kimmunueckas u OMojJoruyeckasl CMepTh.
7. TepaToreHHsle (haKTOPBI CPEIbl, BIMSIOIIME HA 3J0POBLE OYyAYIIETr0 peOeHKa.

2. 3aI[aHI/IC Ha CaMOIIOATOTOBKY K 3aHATHIO 110 TEMC <(KOHTpOJ'IBHa}I pa60Ta «O6ma;1 OHOJIOTHS.

1. ®yHkuMoHaNbHBIE CBOWCTBA KUBOW MaTepUU. ATpUOYTHI )KU3HU.
2. YPpOBHHM OpraHu3aIlUH KU3HH.

3. Hexmerounsie ¢opmbl Xu3HM — BUpychl W (aru. CrtpoeHme, OHMOIOTHYECKOE
3HAUEHHUE.
4. Knerounble (oOpMbl JKU3HM — MPOKApUOTHI, JyKapuoThl. (OCHOBHBIE YEpThI

OpraHu3alMM, Pa3IHyuus MEXIy SyYKapHOTaMH U MPOKAPHUOTAMM, Pa3IMyUs U CXOJCTBA
KUBOTHOM M PACTUTEIBHOU KJIETKH.

5. CtpoeHue NpoKapuoOTHYECKOM KIIETKH.

6. CrpoeHHEe DYKapHOTHUECKOW KIIETKH.

7. CTpoeHHe IUTOIUIa3MAaTHUECKOW MEMOpaHBbI, €€ PYHKITUH.

8. Buumel TpaHcmopra BemiecTB depe3 MeMOpaHy: ocMmoc, auddysus, daromuros,
MUHOIUTO3, TNIA3MOJIU3 U JIETIa3MOJIU3.

9. Crtpoenne u pyHKIIUH Ipa KICTKH.

10. Opranousl: kiaaccupuKays MO CTPOCHUIO (MeMOpaHHbIE W HeMeMOpaHHBIE), IO
BBITIOJTHSAEMBIM (DYHKUKAM (CieIMaIbHbIE U OOIIHE).

11. Crpoenue u pyHkmu sH10MIa3MaTHyeckor cetu. Bunpr O11C.

12. Ctpoenue u pyHkmm anmapara ['oibmku.

13. Ctpoenue u QpyHKIIMM MUTOXOHAPHIA.

14. Crpoenue u pyHKkuMH acTul. Buasl miactua, ux QyHKIUM.

15. Ctpoenue 1 pyHKIIMH JTH30COM.

16. Ctpoenue u QyHKIMH KIETOYHOTO LIEHTPA.
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17. Ctpoenue u pyHKIIH pHOOCOM.

18. Bxmtouenus:  ompexaeneHue,  (GYHKIMH, OCHOBHBIE  THIBI  (CEKPETOPHBIE,
9KCKPETOPHBIC, TPOYUIESCKUE U MUTMEHTHEIE).

19. Crpoenue u cpoiictBa mojekyinsl JIHK: penymmukamus u penaparus. MexaHusm
penymukanuu JJHK.

20. Oco6ennoctu ctpoenus PHK. Tune PHK, BoimonHsieMbie uMu QyHKITUH.

21. I'edowm, ren, renetTndeckuii koj. CBOMCTBA F€HETHYECKOIO KOJa.

22. Komnaktmzamus JIHK: ot XxpomarmHa Kk XpomocoMam. I'erepoxpomMaTuH W
9yXpOMAaTHH.

23. CtpoeHue u MOPGOJIOTHUECKUE THITBI XPOMOCOM.

24. Kapuoruii: onpe/iesieHne, XapakKTepUCTUKA KAPUOTHUIIA YETIOBEKA.

25. Peasmmzanusa HacnenctBenHoir mHdopmanuu JIHK depes cuntes Oenka. Yciosus,
HeoOXoauMBbIe A5t OnocuHTe3a Oenka.

26. Hauano cuHTe3a Oenka: TpaHCKpHUIIUS, mporeccuHr, poib PHK-momumepassr B
TPAHCKPUIIIUH.

27. Tpancnsauus, ee ocyliecTBieHue. Perynsanus 6uocunresa Oenka.

28. ®opMupoBaHUE MEPBUYHON, BTOPUYHOW, TPETUYHOH M UYETBEPTHYHOW CTPYKTYPHI
6enka. OpraHouibl, B KOTOPHIX OCYIIECTBISETCS 3TOT MPOIIECC.

29. )Xu3HEeHHBIN 1 MUTOTHYECKUH IIUKJIBI KJICTKU. bruonornveckoe 3HaYeHHE.

30. ITepuoast uaTepdassl. Kakue mpoiieccsl MPOUCXOAT B KIETKAX B 3TU MEPUOIbI?

31. ®a3b1 MuTO32a U 1TUTOKKHE3. OCOOCHHOCTH IIUTOKWHE3a B )KUBOTHBIX M PACTHTEIHHBIX
KJIETKaX.

32. Amuro3. OTiImure 0T MUTO3a, OMOJIOTHYECKOE 3HAUCHHE.

33. becrionnoe  pa3MHOKEHHE OJHOKJIETOUHBIX OPraHU3MOB (JIeJ€HHEe, OSHIOTOHHUS,
IIU30TOHMSI, TOYKOBAHUE, CITIOPOOOpa3oBaHuE).

34. becrionioe  pa3MHOKEHHWE  MHOTOKJIETOYHBIX  OPraHu3MOB  (BEreTaTWBHOE
pa3MHOXKEHHE, IOYKOBaHKUE, CIIOPO0Opa30BaHue, TOTMIMOPHUOHNUS, PparMEeHTAIINS).

35. dazsel 1 cTaguu Meosa.

36. buonoruueckoe 3HaYeHNE MEHOTHYECKHX JAeleHnid. OTiarmaue Meio3a OT MUTO3a.

37. IlonoBoe pa3MHOKEHHUE, €T0 PA3HOBUIHOCTH, OMOIOTUYECKAS POJIb.

38. IlonoBoe pa3sMHOKEHNE OAHOKIIETOYHBIX OPTaHU3MOB (KOHBIOTAINS, KOITYJISIIHS).

39. [lonoBoe pa3MHOKEHHE MHOTOKJIETOYHBIX OpPraHU3MOB 0€3 OIJIOJOTBOPEHUS —
MapTEHOT€HE3.

40. ITonoBoit tumopdu3sm, repMappoUTH3M.

41. OHTOreHe3, TUIBI pa3BUTHUS (MPSIMOE U HEMIPSIMOE), IIEPUO/IBI.

42. TIpensMOpHuoOHaANbHBIN TIEproI — 00pa30BaHUEe TaMeT: IEPUOBI TaMETOTeHe3a.

43. OBorene3 u criepmarorere3. CXoacTBa U OTIUIHS.

44. CtpoeHue MONOBbIX KIETOK. TUIBI AUIIEKIETOK 110 HATUYHUIO M PACTIPEIEIICHUIO
MUATATETbHBIX BEIIECTB.

45. TIpouecc om0 10TBOPEHUSI — OCHOBHBIE CTATUH.

46. DMOpPHOHATBHBIN MEPUOT, CTAANN PA3BUTHS:

a) 3UroTa — HauaJIbHBIN ATAIl Pa3BUTHUS;

0) cramus IpoOIeHUS, THITHI APOOJICHHS, 00pa3oBaHue OJIACTYIIbI;

B) CTaJIvsl TaCTPYJIbL, 3aPOJIbIIIEBIC TUCTKH;

T') HEHPYJISILKSL, TUIIBI 00pa30BaHUSI ME30/IEPMBIL;

1) CTaJiis TUCTO- U OPTaHOT€HEe3a;

€) sMOproHalIbHas MHAYKIMS, TU(depeHINPOBKa KIETOK;

) POBU30PHBIE OPTaHbl.

47. Kputndeckue nepuo/ibl pa3BUTHs. TepaToreHHble (hakToOpbl CPEIbl.

3anarue 11
Tema: KontponbHas padota «O01as OHOIOTHSI.
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I]ens:. IIpoBepHUTh 3HAHUS CTYJICHTOB IO IPOIICHHBIM TEMaM.
IInan 3auamusn:
1.:BBIIOTHUTG KOHTPOJIBHYIO Pa0OTY:
2. 3ajjaHue HAa CaMOIIOATOTOBKY K 3aHATHIO MO TeMe «OCHOBBI MEAUIIMHCKOW Mapa3uTOIOTHH.
Tun [Ipocrenmuey:
1.  OcnoBHble noHATUS NapazuToioruu. CucreMa napasur-xo3suH.
2.  Tun [IIpocreiimme. Kiaccupukanus. XapakTepHble 4YepThl OpPraHHU3AIUH.
3HaueHue 175 MEIULIUHBI.
3. Kiacc CapkonoBsie. Cucremartuka, mMopdosorus Baxueimume npencTaBUTeNH,
3HAYEHUE JJIS1 MEIULIUHBI.
4.  msentepuiiHas ameba. Cucremarwka, MOpQOJOTUs, [HUKJI PA3BUTHSL.
Juarnocrtuka. [Ipodunakruka.
5. Kiacc Kryruxossie. Cucremarnka, Mopdonorus Baxueime mnpeactaBUTENH,
3HAYEHUE JJIS1 MEIULIUHBI.
6.  JlamOmus kumeunas. CucreMaTrka, MOPQOIOTHS, UK pa3BUTHs. 3HAUEHUE IS
Meaununbl. Juarnoctuka. [IpopunakTuka.
7.  Tpuxomonanma yporenutanpHas. Cucremaruka, MOPQOJIOTHS, UK Pa3BUTHSL.
3nauenue Ui menuiuHel. Jluarnocruka. [Ipodunakruka.
8.  Kiacc CnopoBuku. Cucremarnka, MOpQOJIOTHsl, 3HAYSHUE JITsI MEAUIIUHBIL.
9. Manspuiineiii  mnazmonuid. Cucrematuka, MoOpQONOTHsA, UK Pa3BUTHIL.
3navyenue s meaunueel. J{narnoctuka. [podunakruka.
10. Knacc Undyzopuu. Cucrematrka, Mopgoaorus. 3Ha4eHHE ISl METUIUHBIL.
11. banaatuamii. Cucrematika, MOp(hOoJIOTHs, 3HAYCHNE JIJIST MEUIIHHEI.

3ansTue 12
Tema: OcHoBbl MenuUMHCKOM napazuronoruu. Tun [Ipocreiimue.
Llenwv: 3uath Mopdoloruyeckoe CTPOSHHE U IKU3HEHHBbIC IUKIbI BO30YIUTENEH IIHUPOKO
pacrpocTpaHEHHBIX 3a00JIEBaHUI YEJIOBEKa, YMETh 00OCHOBATh METObI JIAOOPATOPHOU
JTUArHOCTHKYU U MPOPHUIAKTUKH.

IInan 3anamusn:
1. I3yuuTh B X0OJi€e YCTHOIO Oonpoca, OeceIbl:
1. OcHoBHBIE NOHATHS NMapa3uToIoruu. CucremMa napasuT-xo3suH.
2. Tun Ilpocreitmme. Knaccupukamus. XapakTepHble YepThl OpraHU3aIlH. 3HAYCHUE
JUISL MEULHBI.
3. Kmacc Capkomoseie. Cucremaruka, Mopdomorus Baxkrelmme mnpencTaBuTeNH,
3HAUEHUE NIl MEIULIUHBI.
4. JluzenrepuiiHas ameba. Cucrematuka, Mopdoiorus, UUKI pa3BuTus. /narnoctuka.
[Tpodunakruka.
5. Kmacc XKryrukosble. Cuctemaruka, mopdosorus Baxueiimme mnpeacTaBuTen,
3HAUEHUE NIl MEIULIUHBI.
6. JlamOnms kwumeuHas. CucremaTtwka, MOpPQOJOTHS, UK Pa3BUTHSA. 3HAYCHHE IS
MeauuuHbl. Jlnarnocruka. [Ipopunakruka.
7. Tpuxomonana yporenutanbHas. CucremMaTuka, MOPQOJOTUs, LHUKI Pa3BUTHIL.
3navyenue a1 Meaunueel. J{uarnoctuka. [podunakruka.
8. Kiacc CriopoBuku. CucreMaTrka, MOp(hOJIOTHS, 3HAYCHHE JITSI M TUITUHBI.
9. Mauspuiinblii mnazmoauii. Cucrematuka, MOpQOJIOT s, UK Pa3BUTHS. 3HAUEHUE IS
Menununbl. J[marnoctuka. [podummaktuka.
10. Knacc Uudyzopuun. Cucremarnka, MOpQpoaorus. 3Ha4eHue JUIsl MEAUIIUHBL.
11. banantuauii. CucremaTika, MOpQOJIOTHs, 3HAYCHHUE JUISI METUIIUHBI.
2. BBIIOTHUTD TECT MO TEME 3aHATHSL.
3. 3ayanue Ha caMOTIOITOTOBKY K 3aHATHIO 10 TeMe « Tum [itockue uepBu. »:
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1. Tun Ilnockme wuyepBu. OOmAs XapaKTEpPUCTHKA, CUCTEMAaTHKa (XapaKTEpUCTHKA
OCHOBHBIX KJIaCCOB), OCHOBHbBIE IIPEICTABUTEININ, 3HAUCHHE ISl METUIIUHBI.
2. Knacc Cocanpiimku. OOmiasi XapakTepuCTHKA, OCHOBHBIC NPEICTABUTEIIN, 3HAYCHHE
JUTSL METUITHBI.
3. Komaunii cocanpmuk. CucremMarndeckoe MOJOXKEHHE, MOP(OIOTHS, UK Pa3BUTHSL.
Juarnocruka. [Ipodunakruka.
4. Knacc Jlentounble uepBu. OOmas XapaKTepHCTHKA, OCHOBHBIC IPEACTABUTEH,
3HAYEHUE JIJIS1 MEIULIUHBI.
5. berunii  menenb. CHUCTEMaTHYECKOE TOJOXKEHHE, MOPQOJOTHs, LUKI Pa3BUTHA.
Juarnocruka. [Ipodunakruka.

4 TlonroroButs pedepar k 3ausaTuo 13, Tema:
1.  CauHoii nenenb. CucTeMaTHIECKOE TOJI0KEHUE, MOP(OIIOTHS, IIUKJI PA3BUTHSL.

Huarnocruka. [IpodumakTuka.

3ansaTue 13
Tema: Tun I1nockue yepsu:
Ilens: YMeTh ompenenarTh BUAOBYIO NMPUHAIJIEHKHOCTh BOXHEHIINX MPECTaBUTENCH MIIOCKUX
YepBeil, MaTOreHHbIX JJs 4YesioBeka. Ha OCHOBaHMM 3HAHUS KU3HEHHBIX IUKIOB YMETh
000CHOBATh METOBI JJAOOPATOPHON TUATHOCTUKU U TIPOPUIAKTHKH.
IInan 3anamuan:

1. I3yunts B X0/1€ YCTHOTO OIpoca, Oeceapl:
1. Tun Ilnockme depBu. OOmas XapaKkTepHCTHKA, CHCTEMaTHKa (XapaKTepUCTHKA

OCHOBHBIX KJIaCCOB), OCHOBHbIE IIPEICTABUTEIN, 3HAUECHUE JJI1 MEAULIVHBI.
2. Knacc Cocanbimuku. OOmias xapakTepUCTHKa, OCHOBHBIE NPEICTABUTENIM, 3HAUCHHE
JUISL METULIHBI.
3. Komaumii cocanbimuk. CucremMarndeckoe MOJOXKEHHE, MOP(OJIOTHs, UK pa3BUTHSL.
Huarnoctuka. [IpodriakTuka.
4. Knacc Jlentounsle uepBu. OOmias XapakTepUCTHKA, OCHOBHBIE IpEICTaBUTENH,
3HAYEHUE JIJIS1 MEIULIUHBI.
5. beunit  nenenp. CucremMaruyeckoe MOJOXKEHHE, MOpPQOJOTHs, IMKI pPa3BUTHSL.
Huarnocrtuka. [Ipodunakruxa.
2. 3acnymaTh coobuieHue no pedepary, rema:
CsuHoit nienenb. CucTeMaTH4ecKoe MOoJI0KeHNE, MOP(POIIOTHUs, LUK Pa3BUTHUSL.
Juarnoctuka. [Ipopunakruka.
3. BemonHuTh B paboueit Terpaan
Pab6ora 1
CTpoeHne KOIIAYbero coCaJIbIUKA
PaccmoTtpuTe cTpoeHue Kolaubero cocajblMKa, UCIOb3Ys HarsiHble MaTepuaisl. Ha
NEpEeJHEM KOHIIE Teja paclojiaraerTcsi poroBasi mpucocka. OT Hee OTXOIUT KHIIEYHHK,
KOTOpPBIN pa3/iesseTcsl Ha JBa HEPa3BETBJICHHBIX CTBOJIA U TSHETCA MO OOKaM Tela K 3aJHEMY
KOHIly, TJ€ cJeno 3akaHuuBaeTcs. Hepaneko oT pa3BETBIIEHHS KHILIEYHHKA PACIIONaraeTcs
OpromHass npucocka. [lo3agm Hee HAXOOUTCA MAJIECHBKUW OKPYIVIBIA SHWYHHMK, Jajiee
pacmojIoXKeHbl /1Ba OKPYTJIBIX CEMEHHUKA. BCIO LIEHTpallbHyI0 4acThb Tejla 4YepBsl 3aHUMAET
CHJIBHO pa3BUTas MaTKa.
3apucyiite B a1p00Me CTPOCHHE YePBs U ceJIaiTe 0003HAYCHHS . POMmMo6as NPUCocKa,
KUWEYHUK, OPIOWIHAS NPUCOCKA, CEMEHHUKU, AUYHUK, MAMKA.
Pabora 2
CTtpoeHue ckojekca ObIYbero (HeBOOPY:KEHHOI0) LeMHs
Paccmotpute cTpoeHue Oblubero LEMHS, HWCHONb3Yys HarisgHble Martepuansl. Ha
NEPEJHEM KOHIIE HAaXOJHUTCS IOJIOBKA — CKOJIEKC, HA KOTOPOM XOpOLIO pa3InduMbl TpU U3
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4eThIpeX MPHMCOCKH, J1ajee — HECETMEHTHUPOBAaHHAs IIeWKa M 3aTeM CTPOOMIIA, COCTOSINAs U3
YJIEHUKOB — MPOTJIOTTH.
3apucyiite B a1b00Me CTPOeHHE YepBs U cesaiiTe 0003HAYCHUSI: CKOIEKC, NPUCOCKU,
wetika, cmpoouna, npo2iommuobsl.
Pa6ora 3

CTpoeHue CKoJIEKCa CBUHOTO (BOOPYKEHHOT0) I EIHS

PaccmoTpuTe cTpoeHHME CBMHOTO IEMHSA, MCIONb3ys HarsiaHble Marepuanbl. Ha mepeanem
KOHIIE HAaxXOJUTCSl TOJIOBKA — CKOJIEKC, Ha KOTOPOW XOPOIIO paziu4YMMbl TPH U3 YETHIPEX
INPUCOCKH M CBEPXY BEHUYHMK W3 KPIOYbEB, Jajee — HECErMEHTHPOBaHHAas WIeWKa W 3aTeM
CTpoOuIia, COCTOAIIAS U3 YWICHUKOB — MPOTrJIOTTH/I.

3apucyiite B a1b00Me CTPOeHHE YepPBs U cesaiiTe 0003HAYCHUSI: CKOIEKC, NPUCOCKU,
KPIHOUbs, welika, Cmpoound, npociommuobl.

Pa6ora 4
Crpoenne GpUHHBI

PaccmotpuTte cTpoeHne (GMHHBI, UCIIONB3YS HArJISAHBIC MAaTEPUAIIbL.

3apucyiite B ajib00Me cTpoeHue GUHHBI U C/AeJ1aiiTe 0003HAYEHUS: 00010UKA DUHHDL,
JUYUHKA Yepssi (YUCUYEDK).
4. BBIOTHUTH TECT 1O TEME 3aHATHSL.

5. 3a,I[aHI/I€ Ha CaMOIIOATOTOBKY K 3aHATHIO 110 TEMC «Tun prT.]'ILIC YCPBU.»:

1. Tun Kpyrneie depBu. OOmas XapakTepHCTUKA, CHUCTEMaTHKa, Mopdoorus,
OCHOBHBI€ MIPE/ICTABUTENH, 3HAYCHHUE JIJIsI METUIIUHBI.

2. Ackapuga. CucTeMaTHdeckoe IOJIOKCHHE, MOp(HOJIOTHs, [HUKI Pa3BUTHS.
Juarnocruka. [Ipodunakruka.

3. Octpuna. CucremMaTMdeckoe TMOJOXKEHHE, MOP(OIOTHs, I[HMKI pPa3BHUTHS.
JIlmarHocTuka.

6. IlogroroBuTth pedeparsl K 3aHATHIO 14, TEMBI:
1. Pumrra. CucremMaTueckoe mojioskeHue, MopQosiorus, UK pa3BUTUs. Juarnoctuka.
2. Tpuxunemnna. CucTeMaTH4IeCKOe MOJIOKEHHE,

3ansaTue 14
Tema: Tun Kpyriublie uepBu:
Ilens: YMeTh onpenensaTs BUJOBYIO NPHHAIEKHOCTh BAKHEHIIMX IPEICTABUTENEH KPYTJBIX
yepBel, MaTOreHHBIX A 4YenoBeka. Ha oOcHOBaHMM 3HAHUS >KU3HEHHBIX LHKIOB YMETh
000CHOBaTh METO/bI JAOOPATOPHOMN AUATHOCTUKU U MPO(PUITAKTUKH.
IInan 3auamusn:
1. I3yuuts B X0/1€ YCTHOTO OIpoca, 6ecepl:
1. Tun Kpyrubie uepu. O61miast XxapakTepucTHKa, cCCTeMaTHKa, MOp(oJIoTHs,
OCHOBHBIE ITPE/ICTABUTENH, 3HAUYEHUE JUISI METULIHBI.
2. Acxkapuga. CucTeMaTnyecKkoe MmoyokeHue, Mop(hoJIOT s, UK Pa3BUTHSL.
Huarnoctuka. [Tpodunakruka.
3. Octpuna. CucTeMaTn4eckoe MoJIoKeHNE, MOP(POIIOTHS, UK Pa3BUTHS.
JlnarnocTtuka.
2. 3acnymathk cooOmieHus mo pedeparam, TEMBI:
1.  Pumra. CucremaTnueckoe nojoxeHue, MopQosorus, UK pa3BuTus. JJuarnocruka.
2.  Tpuxunemra. CucTreMaTHYECKOE TIOJI0KEHNE,
3. BBITTOJIHUTH TECT MO TEME 3aHATHSI.

4. 3agaHue Ha CaMOTIOJTOTOBKY K 3aHATHIO TI0 TeMe «Tumn UneHucroHoruey:

1. Tun YnenuctoHorue. YepThl OpraHU3alnu, CUCTEMATHKA (, 3HAUCHHUE I MEIUILIUHBI.
2. Knmacc IlaykooOpasnbsie. OOmasi XapakTepUCTHKA, CHUCTEMAaTHKa, OCHOBHEIC
MPEJCTaBUTEIN, 3HAUCHHE I METULIHBI.
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3. Taexnprit kiem. CUCTEMATHYECKOE TMOJIOKEHHE, MOPQOJIOTHS, IUKI Pa3BUTHUA.
Juarnocrtuka. [Ipodunakruka. [lorsiTHe 0 TpaHCOBapHAIIbLHOU TTepeaade BO3OYAUTEIICH.
4. Knacc Hacekombie. OOmmiasi XapakTEepHCTHKA, BaKHEHIIHME TMPEACTABUTEIN —
MEPEHOCUYHUKH BO30yAUTENCH MHPEKIIMOHHBIX U Mapa3uTapHbIX 3a00ICBaHUIA.
5. Bumu. Cucremarndeckoe mojoxkeHue, Mmopdoorus, Uk pa3Butus. [Ipodunakruka.
Ponw BIIeH B epenaue Bo3OyauTene 3a00eBaHUi YeI0BEKa.

5. IloarotoButh pedeparsl K 3aHATUIO 15, TEMBI:
1. UecoTounslii 3yaeHb. CHcTEeMaTHYECKOE MOJIOKEHHUE, MOP(OIIOTHS, ITUKIT

pa3Butus. J(uarnocruka. [Ipodpunaktuxka.
2. Komapel. Cucremaruueckoe nosnoxenue, Mophosnorus, Huki pa3Butus. Poib
KOMapoB B niepegade Bo3OyauTenei 3a001eBaHnil YeI0OBeKa.

3ansgarue 15
Tema: Tun UneHucTOHOTHE:!
Ilens: VYMeTb oOmpeAensTh BHIOBYIO TNPUHAUICKHOCTh BaXKHEUIIMX TMpeACTaBUTENCH
WJIEHNCTOHOTHX, MATOTEHHBIX ISl YeJoBeKa. Ha OCHOBaHWY 3HAHUS )KH3HCHHBIX ITUKIIOB YMETh
000CHOBATh METO/IbI JA0OPATOPHOMN AMATHOCTUKH U MPOPUITAKTHKH.
IThan 3anamusn:
1. I3yunts B X0/1€ YCTHOTO OIpoca, Oecempl:

1. Tun UnenucroHorue. YepTsl OpraHu3aliiy, CHCTEMATHKA (, 3HAUYCHUE JUIS
MEIUIUHBI.

2. Knacc ITaykoo6paznbie. O01ast XapakTepUCTHKa, CHCTEMAaTHKa, OCHOBHBIE
MPEJCTABUTEINN, 3HAUCHHUE JJIs1 METUIHBI.

3. Taexusiit kient. CucTeMaTnyeckoe MoJjiokeHue, MophoIOr s, UK Pa3BUTHS
4, Knacc Hacekomebie. O01Iast XxapakTepuCTHKA, BAKHEUIITNE MTPEACTABUTEITH —
NEPEHOCYMKH BO30ynuTeel MH()EKIIMOHHBIX U apa3sUTapHBIX 3a001eBaHHA.

S. Bum. Cucremarndeckoe mosnoxeHue, Mophoorusi, UK pa3BUTHSL.

ITpodunaktuka. Poxb Biieil B nepenaye Bo30yauTesnei 3a001eBaHnil yenoBeKa.
2. 3aciymaTh cOOOIEeHHs 10 pedepaTaM K 3aHSATHIO, TEMBI:

1. YecoTouHslil 3y/1eHb. CHCTEMATHYECKOE MTOJIOKEHUE, MOPGOIOTHSL, IIUKIT
pasButud. Jluarnocruka. [Ipodunakruka.
2. Komapsl. CucremaTrueckoe nojoxeHue, Mopgoorus, Uk pa3sutus. Pomnb

KOMapoB B Iiepesiaye Bo30yauTeneil 3adboneBanuii yenoBeka.
3. BBINOJIHUTB TECT MO TEME 3aHATUS.
4. 3agaHue Ha CaMOIIOJTOTOBKY K 3aHATHIO 10 TeMe «KoHTpopHas paboTa 1o mapa3uToIOTHN»:

1. OcHoBHbIE OHATHA Napa3uToaoruu. CrucreMa napasur-xXo3suH.

2. Tun Ilpocreitmme. Kiaccupukauus. XapakrepHble 4YepThl OpraHHU3alUH.
3HaueHue I MEIULIUHBI.

3. Knacc Capxonoseie. Cucrematnka, mopdosorus Baxueiue npeacraBUTeNH,
3HAUEHUE NIl MEIULIUHBI.

4. Huzentepuiinas ameba. CucremaTtuka, MOpPQOJOTUS, LHUKJI  Pa3BUTHS.
Huarnoctuka. [Tpodpunakruka.

5. Knacc XKryrukosbie. CucremaTtuka, Mopdosorusi Baxneiiue npeacTaBuTen,
3HAUEHUE NIl MEIULIUHBI.

6. Jlam6nus xumeunas. CucreMaTuka, MOPQOJIOTHUs, LUK pa3BUTHs. 3HAUYECHUE IS
MeauuuHbl. Jlnarnocruka. [Ipodunakruka.

7. TpuxomoHana yporenutaibHass. Cuctemaruka, MOPQOJIOTHS, UK Pa3BUTHSL.
3Havyenue a1 Meaunueel. J{narnoctuka. Ipodunakruka.

8. Kinacc CniopoBuku. Cuctematuka, MOpPQOJIOTHS, 3HAYCHHUE JIJIT METUIIUHEI.

9. Mansipuiinbiii  nasmoauid.  Cucremartuka, MOPQOJIOTHs, LUK  Pa3BUTHIL.

3Havenue a1 Meauiael. J{narnoctuka. [Ipodumaktuka.
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10.  Kiacc Uudy3opuun. Cuctemaruka, Mopdonorus. 3HaueHue Al MEAUIIHHEL.

11. banantuauii. Cucremarnka, Mop(hoI0THs, 3HAUCHUE SISl METUIIMHBI

12. Tun Ilnockue uepBu. OOmIas XapaKTepUCTHUKA, CUCTEMAaTHKa (XapaKTepUCTHKA
OCHOBHBIX KJIACCOB), OCHOBHBIE ITPEJICTABUTENHN, 3HAUEHUE [T MEULIUHBI.

13. Kimacc Cocanpmuku. OOmas XapakTepUCTHKA, OCHOBHBIC TPEACTABUTEIH,
3HAYEHUE NIl MEIULIUHBI.

14. Komrauuit cocanpmmk. CHUCTEMATHYECKOE TONOKECHHE, MOP(OIOTHS, UK
pa3BuTHs. Auarnoctuka. [lpogunakruka.

15.  Kunacc Jlentounsie uepBu. OOmas XapakTepUCTHKA, OCHOBHBIC NPEICTABUTEIH,
3HAYEHUE NI MEIULIUHBIL.

16.  beumii nenenp. CucTteMaTudeckoe IMOJIOKEHUE, MOP(OJOTHS, LUKI pPa3BUTHSL.
Juarnocruka. [Ipodunakruka.

17. Tun Kpyrasie uepBu. OOmas xapakTepUCTHKa, CHUCTEMaTHKa, MOpPQOJIOTHs,
OCHOBHBIE ITPEICTABUTENH, 3HAYCHUE JUISI MEIULIUHBI.

18.  Ackapuma. CucremMaTHuecKoe TOJOXKEHHUE, MOP(HOJIOTUS, LHKI pa3BUTHSL.
Juarnocruka. [Ipodunakruka.

19.  Ocrtpuma. CucremMaTHueckoe TOJOXKEHHE, MOP(}OIIOTHS, LUK pa3BUTHSL.
JIlmarHocTuka.

20. Tun YnenucroHorume. YepTbl opraHusalnuu, cucreMaTuka (, 3HAUYEHUE JUIS
MEIULIVHBI.

21.  Knacc IlaykooOpasnbie. OOmas XapakTepUCTHKA, CHUCTEMaTHKa, OCHOBHEIC
IIPEICTAaBUTENHN, 3HAYCHHUE [UISI MEULHBI.

22.  YecorouHsli 3ymaeHb. CHCTEMAaTHYECKOE TIOJNOKEHUE, MOPQOIOTHs, UK
pa3BuTHs. Auarnoctuka. Ilpodunakruka.

23.  Taexnsii kiem. CHCTEMAaTHYECKOE MOJOXKEHHE, MOPQOJIOTHS, MUK Pa3BUTHSA.
Huarnoctuka. [Ipodunakruka. [Tonstre o TpaHCcOBapHalIbHON Mepeaayue BO30yAUTENEH.
24.  Knacc Hacexomple. OOmasi XapakTepUCTUKA, BAaKHCUIINE TMPEIACTABUTEIH —
MEePEHOCYUKH BO30OYyIuTENeH NHPEKIMOHHBIX U TTapa3uTapHbIX 3a00JI€BaHUM.

25. Bum. Cucrematudyeckoe  ToOJIOKEHHE, MOP(GOIOrUs, IHUKI  Pa3BUTHIL.
ITpodunaktuka. Poxnb Biieil B nepenaye Bo30yauTesei 3a001eBaHnil yenoBeKa.

26.  Komapsl. CucreMaTHuecKoe mojioKeHne, MOp(oIorus, IUKI pa3BuTHs. Poib

KOMapoB B Iiepesiaue Bo30yauTeseil 3adboneBanuii yenoBeka.

3ansTue 16
Tema: KontponbHast paboTa 0 apa3uTOIOTHH
Lenw: ITpoBepuTh 3HAHMS CTYIECHTOB IO MPOMJAEHHBIM TEMAM MO MAPa3UTOJIOTUH.
IInan 3anamuan:
1. BeINOIHUTH KOHTPOJIBHYIO paldoTy.
2. 3ajiaHue Ha CaMOIIOJrOTOBKY K 3aHATHIO 10 TeMe «/ToroBast KOHTpOJIbHAs paboTay:
[ToaroToBUTH BeCh MPOIICHHBIN B Kypce OMOJIOTUN TEOPETUUECKH MaTepHal.

3ansTue 17
Tema: VtoroBasi KOHTpOJIbHAs padboTa 1o Kypcy «buonorus»
Leny: [1IpoBepuTh 3HaHUA CTYACHTOB 1O Kypcy «buonorusy.
Ilnan 3anamusn:
1. BBIMOTHATH KOHTPOIBHYIO PaboTy.
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