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1. Mecro qucuuminnsel B cTtpykrype OIl

Huctummuaa  b1.B.01  «Ilutonmorusi» otHocutTcss k Omoky bl wactu, dopmupyemoit
y4aCTHHKaMu oOpazoBarenbHbIX oTHomeHuid OIl  mo nHampaBnenuio mnonrotoBku 44.03.05
«[lenaroruueckoe oOpa3oBaHUE.

Hucunmumna B1.B.01 «utonorus» Oa3upyercs Ha 3HAHUSAX, YMEHHUAX U HaBBIKaX,
chopMUPOBaHHBIX Yy CTyAeHTOB Tnipu u3ydeHuun b1.B.06 «l'uctomorum ¢ ocHOBaMHU
smbOpuonorun», b1.021 «3oonorun OecnozBoHouHbIX», B1.019 «AnHatomun u Mopdomnoruu
pacTeHui», crnocoocTByeT m3ydeHuto b1.024 «Anatomuu u Mopdosioruu denoBekay, b1.027
«Duznonorun yenoBeka W KUBOTHBIX», b1.027 «['eneruxn», b1.B.01 «MonexkynspHoi
ouonornn», b1.026 «Teopunm »HBOMIOLMM» M TECHO B3aMMOCBs3aHa C HUMH. M3ydeHue
mucrmuinabel b1.B.01 «{utomorusy cnocodcTByeT (GOPMUPOBAHUIO Y CTYJIEHTOB COBPEMEHHOTO
€CTECTBEHHOHAYYHOTO MUPOBO33PEHHUSI.

2. IlnaHupyemble pe3ynbTaThl 00y4eHHs IO TUCIUILINHE

Kommnerennus WHauKaTopsl TOCTHKECHUS
[IK — 5. CnocobeH HCIONB30BaTh HAy4dHBIC | 3HATH: aHATOMHMIO, MOPQOJIOTHUIO,
3HaHUS ¥ TIPUMCHSATH COBPEMECHHBIC METOJbI | PH3HOJIOTHIO, 0COOEHHOCTH OHTOTCHEe3a
00paboTKM, aHajdM3a W CHHTE3a II0JEBOH, | J)KUBOTHBIX U YEJIOBEKA.
MIPOU3BOJICTBEHHON u nabopaTopHOil | YMeTh:  aHanM3UpoBaTh OWoMaTepuan B
Owonoruveckord WHPOpMAIMU B TIpoOIecce | TaOOPAaTOPHBIX W TIOJCBBIX  YCIIOBUSX;
(GopMHpOBaHUsT TMPEIAMETHOH KOMIETCHIMH | paboTaTh €  MHKDPOCKOIIOM;  CBOOOJHO
oOyJaromuxcsi B paMKax  peaju3allld | OIIEpUpPOBAaTH  OCHOBHBIMH  TOHSATHUAMH U
OCHOBHOU 00111€00pa30BaTeIbHON MPOTrPaMMBbI | KATETOPHSIMHU.

Baaners: mMeroaumkoil  MOp(dOIOTHYECKOTO

ONUCAaHUSA U MCCIE0BaHUS OUOJOTHUECKUX
00BEKTOB; METOAAMH CBETOBOM MHKPOCKOIHUY;
HaBbIKaMU aHaM3a " 00001eHns
nH(popmManuu.

3. Conepxxanmne TUCHUIIIAHBI

Pasoen 1. BBenenue. OCHOBHbIE IPUHIUIIBI CTPYKTYPHON OpraHU3aIlMK KIETKH.

Paszoen 2. TIoBepXHOCTHBIHN anmnapaT KJIeTKH. TpaHCIOpT BemecTB. MeXKIeTOUHbIe KOHTaKThI.
Paszoen 3. OnHoMeMOpaHHbIE OPraHOU/IbI KIICTKH.

Pa3zoen 4. Opranounpl 3HEPreTUIECKOTO OOMEHA.

Pasoen 5. OnopHo-cokpaTuMas CUCTEMa 1 HeMeMOpaHHbIE OPraHOM bl KJIETKH.

Paszoen 6. SinepHblii annapar KIETOK.

Pasoen 7. MexaHn3Mbl KJIIETOYHOTO JICJIEHUS.

Pasoen 8. Tamerorenes y kuBOTHBIX. CHiOporeHe3 ¥ TaMETOT€HE3 Yy pacTeHUl.
Om10/10TBOpPEHHE.
4. TemaTu4eckuii IJIaH
Ne Paspnensl u Tembl Bcero DopMBI 3aHATHI
n/m yacoB | Jlexiuu | Jlabopatopusie | CamocTosTeNnbHas
3aHATHSA pabota
1. | IloBepxHOCTHBIH ammapar 10 2 2 6
kieTku. [nasmaTnyeckas
MeMOpaHa u ee
CHelHaTu3UPOBAHHbBIE
CTPYKTYpBHI.
2. | TpancmopT BemiecTB. 24 2 2 20
MeXKKIIETOUHbIE KOHTAKTBI.
3. | HammMeMOpaHHBIM KOMIUIEKC 14 2 2 10




MMOBEPXHOCTHOTO armapara
KkieTku. KieTtounsle CTeHKH
pacTeHui, TpudoB,

MIPOKAPHOT.

OnHomeMOpaHHbBIC 12 2 2 8
OpPTraHOUIbl KICTKH.

OpraHouIbl SHEPTETUIECKOTO 12 2 2 8
oOMeHa.

OnopHO-cOKpaTUMasi CHCTEMa 12 2 2 8
1 HeMeMOpaHHBIC OPTaHOUIbI

KIICTKH.

SInepHbIii anmapat KJIETKH. 10 2 2 6
MexaHu3mbl kjetoyHoro | 14 2 2 10

nenenust.  ['amertorenes vy
XKUBOTHbIX. CnoporeHes u
raMeTOreHe3 y paCTeHUM.

Hroro 108 16 16 76

5. Buanbl 00pa3oBaTeabHOM JesATeIbHOCTH?
3aHATHSA JEKIIHOHHOT0 THIIA

OcHOBHBIE IPUHIIUIIBI CTPYKTYPHOM OpraHU3aluy KIeTKu (MeMOpaHHBIN, GUOPUILIAPHO-
TpyOuarblii, THOOYssApHEI). [lOBEepXHOCTHBI ammapar KIETKH: IUIa3MajeMMa,
HaJAMEMOpaHHBIH KOMIUIEKC (TJIMKOKAJIMKC, KIETOYHAs CTEeHKa), cyOMemOpaHHas
cucrema.

TpancnopT BenecTB: MOJIEKYJIAPHBIA, HOHHBIN, YHAOLUTO3, 3K30LIMUTO3. MEXKIETOUHbIE
KOHTAKThI U UX THIIBIL.

OnHomMeMOpaHHbIE OpPraHOUABI KJIETKH: 3HJAOIUIa3MaTHyecKasl CeTh, amnmapar [ oibmpky,
JU30COMBI, BaKyOJISIPHBIN amnmapaT KJIETOK pacTeHuid. B3auMocBs3b ogHOMEMOpaHHBIX
OpPraHOUJI0B LIUTOIIA3MBI.

OpraHousipl  JHEPreTUYECKOro OOMeHa: MHTOXOHJApWH, Iiactuasl. Cucrema
HHEpProodecrnevyeHus KIeTKU. DTallbl SHEepreTndeckoro ooMena. @oTocuHTe3 U ero (assl.
[TpoucxoxaeHne MmoiyaBTOHOMHBIX OPraHOUAOB (TUIIOTE3a CUMOMOTeHe3a, MIa3MUIHas
TUIOTE3a).

OnopHo-coKpaTuTeNlbHas cHcTeMa KIETKH (MUKPO(QWIAMEHTBI, IMPOMEXYTOUYHbIE
¢unameHTsl, MUKpoTpyOouku). HememOpaHHbIE OpraHOHWIBl KIETKH (PUOOCOMBI,
KJIETOYHBIN LIEHTP).

SnepHplii anmaparT KIETOK MPOKApUOT M SYKapuoT (IMOBEPXHOCTHBIM ammapar sapa
HYKapHOT, HYKJIEOIUIa3Ma, SAPBIIIKO, XPOMATHH, JepHBIA OCIKOBBIA MaTPUKC). YPOBHH
kommakTuzanuu JIHK u crpoenme xpomocom sykapuot. CTpyKTypa XpomaTHHA NpH
penyIIMKalMKi U TPAaHCKPUIIMU. SAepHO-IIUTOIIa3MaTHYECKUI OOMEH.

Mexanusmbl  kinerouHoro penenusi. Knerouneri twmkin. WMaTepdaza. Mwurto3z kak
IUTOJIOTWYECKass OCHOBa O€croioro pasMHOXKeHHs. Tumsl wmuTo3a. Meio3 Kak
IIATOJIOTHYECKAsi OCHOBA 0Opa30BaHUs MOJOBBIX KJIETOK. THIIBI Meii03a. AMHTO3.
["ameTorenes (crepMaToreHes, OBOreHe3) U OIUIOJIOTBOPEHHUE Y KUBOTHBIX. CrioporeHes,
raMeTOreHe3 M IBOMHOE OTUIOJJOTBOPEHHE Y IBETKOBBIX PACTEHHM.

JlaGopaTropHble 3aHATHA




B mawanme kaxmoro mabopaTopHOTO 3aHATUS (KpOME TMEpBOT0) MPOBOAHUTCS
WHAMBHUAYyallbHas TpOBEpKa 3HAHUN CTYIAEHTOB (IIMCHMEHHBIM MM TECTOBBIK OMPOC) IO
BOIPOCAM NPEAIIECTBYIONICH TeMbl, O0CYXXJEHHE BOIPOCOB HOBOH TEMBI. 3aTeM CTYyIEHTHI
CaMOCTOSITEJIbHO BBIMOJIHAIOT 33/JaHUS [0 M3YyYEHHUIO IUTOJOTMYECKHMX MHUKPOIMPENaparos,
MuUKpodororpaduii ¥ T.I. B COOTBETCTBUH C MMEIONIMMHUCS METOJMYECKUMHU YKa3aHUSIMU U
PYKOBOJACTBOM K MpakTH4eckuM 3aHATusM 1o nutoioruu (Kyxtuna XK.M. PykoBoacTtBo k
MPaKTUYECKUM 3aHATUAM 1o 1uTosoruu. - M., [Ipocsemenue, 1971.- 111c, ¢ wt.), a Takxke
u3y4aloT Mukpodortorpadpun B aTiiaceé MHKPOCKOIMUYECKOIO0 U YIbTPAMUKPOCKOMHYECKOTO
CTPOCHMSI KJIETOK, opraHoB, TkaHei» (Emucee B.I'. AtTnac MHKpPOCKONMHYECKOTO U
YIBTPAMUKPOCKOMIUYECKOTO  CTPOEHUS KJIETOK, opranoB u TkaHeil./ B.I. Enucees,
10..AdanacreB - M.: Meauuuna, 1970.), 3amonHs0oT TabIMIIbI, JENAIOT PUCYHKH B albOoOMe,
OTBEYAIOT HAa KOHTPOJIbHBIE BOIIPOCHI 10 KAX10i TeMe.

B koHie 3aHsTHS TpOBEpsAETCS WHIWBHUIYAJIbHOE BBHIMOJHEHHE 3aJaHUil (PUCYHKH,
3aroJIHeHHbIe Ta0uuLbl U T.4.). [To uToram paboThl BHICTABIAIOTCS OLCHKH.

3ansaTue 1. [loBepxHocTHbIN annapar kieTku. [lnasmaTtuyeckast MemOpaHa u ee
CIEeNMATN3HPOBAHHbIC CTPYKTYPBI.

Muxponpenapamui
Ilpenapam 1. 3anHss cTeHKa Iiia3a coOaKH.
Ilpenapam 2. OnunTenuii TOHKOM KUIIKU LIEHKA.
Ilpenapam 3. CriepmMaTo30U6l MOPCKOM CBUHKH.
Ilpenapam 4. MepuareiabHblii STUTENUN KUIIIEYHUKA 0€33yOKH.

Tabnuyol
1. Cxema cTpoeHHUs IUTOIIa3MaTuIecKo MeMOpaHsl o PobepTcony.
2. CoBpeMeHHas MOJieIb CTPOCHHUS IJIa3MaIeMMBI.

Muxpogpomozepaghuu
1. Crpoenue najioukyHecyuien 3puTenbHON KIeTKH. ATiac: ctp.176, puc. 244.
Crpoenue konboukyHecylei 3putensHoi KieTku (Atiac: ctp.177, puc. 245).
3. CrpoeHune MHEITMHOBOH OOOJOYKH HEPBHOTO BOJOKHA ((HUKCAHsS YETHIPEXOKHCHIO
ocMmus). Atnac: ctp. 138, puc.193; PykoBoactso: ctp. 5, puc. 11,12.
4. 3annss cTeHKa 1yaza codaku Atinac: ctp. 175, puc.242, 243.

N

3aoanus ons camocmoamenvHou pabomol:
3amanne 1. CxeMa ynbTpacTpyKTyphl dJIeMEeHTapHON MeMOpansb! (o PobepTcony).

1. PaccmoTpuTe cxemy TpexcioiiHOW Ouojorudeckod MeMOpaHO#l, MOIb3ysACh
onucaHueM B3ri0B PobepTcona B MeToiuUKe.

2. OueHnTe JaHHYIO MOJIETb C TOYKH 3PEHHS TEPMOJANHAMHYECKOW YCTOMYMBOCTH,
HKCTPArupyeMOCTH O€NKOB, BO3MOXKHOCTH TpPaHCMEMOpPAHHOIO TpaHCIOpTa M
JKCHEPUMEHTAIBHO-MUKPOCKOITUYECKUX UCCIEA0BAHMIM.

3ananue 2. CTpoeHne MUETNHOBOW 000JI0YKH HEPBHOTO BOJIOKHA.

1. Paccmotpute, mosb3ysach ONMHMCaHWEM B METOIWYKE, MUKpodoTorpadun
MHUEITMHOBOI 000JI0UYKH HEPBHOTO BOJIOKHA.

2. OObsicHUTE, YeM B JEHCTBUTEIBHOCTH OOYCIIOBIIGHA TpeXCIloiHas
CTPYKTypa MUEIIMHOBOUN 00OJIOUKH.



3aganue 3. XKuKkoCcTHO-MO3au4HAasi MOJAENb CTPOCHUS T1J1a3MaJIEMMBI.

1.PaccMoTpuTe M 3apUCYHTE COBPEMEHHYIO CXEMY CTPOEHUS IIa3MaTUYEeCKOM
MeMOpaHbl, OTMETHB Ha HEW BCE OCHOBHBIE CTPYKTYPHBIE DJIIEMEHTHI.
2. CpaBHHUTE 3Ty MOJICIIb ¢ MOIeNIbi0 PoOepTcona.

3aganue 4. CTpoeHue ceT4aTKy riasa.

1. PaccMoTpuTe CHayana Mpu MajioM, a 3aTeM IpH OOJIBIIOM YBEIHYCHUU

CJIIONCTOE CTPOCHHUE CETYATKU Tja3a, 0co00 BBIJICIHUB CIOW Malo4YeK M

KOJIOOYEK.

CpaBHuTE Tpenapar ¢ pUCYHKaMU B atiiace.

3. 3apucyiiTe CTpOEHHE CeTYaTKH TJla3a, O0O03HAYMB 7 TJIABHBIX CJIOEB,
OTMEYEHHBIX B METOIUYKE.

N

3ananue 5. Ctpoenue GoTopenenTOPHbIX 3PUTENBHBIX KIETOK.

PaccmoTpuTe 1 3apucyiiTe cxeMy CTpPOECHUS NaJOYKYyHECYIeH U KOJIOOUKyHacyIen
3pUTENbHBIX KJIIETOK C 0003HAYEHUEM BCEX CTPYKTYP.

3amanre 6. MUKpPOBOPCHMHKM CBOOOJHOW aNUKAJIbHOW MOBEPXHOCTU KIETOK KHIIIEUYHOTO
SIUTEIHNS.

1. PaccMmoTpute cHavana OpuU MajoM, 3aTeM Ipu OOJBILIOM YBEIMUYEHHMHM Ipernapar
ANUTENUs TOHKOW KHUIIKM cobaku. Haiinure mpu OonblIioM YBEIMYEHHWH Ha
anMKaJbHOW IOBEPXHOCTH KJIETOK OSIMTEIMS TOHKYIHO IIOTPAHUYHYIO KaeMKY
pO30BOro I1BeTa, 0O0JIee MHTEHCHBHO OKpAIIEHHYI0, 4Y€M OCTajbHas 4YacTh
LIUTOIJIA3MBI.

2. 3apucyiite 3-4 KieTKH, O0O3HAYMB B HUX sApO W mUTOIUIa3my. OTMmeThTe
HaJInyve OOKaTOBUAHBIX KIETOK.

3. Paccmorpure wmmkpodoTorpaduio, JAEMOHCTPUPYIONIYIO CTPOCHHE  KIIETKU
KumieyHoro osnutenus. OOpaTuTe BHUMaHUE, 4YTO KaXKAas MHKPOBOPCHHKA
ABJISIETCS BBIPOCTOM IIUTOIIa3Mbl, TOKPBITBIM MEMOPAHOU (CM. METOAMUKY).

3ananuie 7. PeCHUYKH U KTYTHUKH.

a) PaccmoTpute npenapar «MepuaTenbHbIN 3NMUTENNHN KUIIeYHUKa 0e33yOKu» U 3apucyiite 3-5
KJIETKH, 0003HAYMB HA PUCYHKE:

- aIMKaJIbHBIA CII0M MUKPOPECHUYEK,

- A71PO,

- IUTOIUIA3MY,

- 6a3ayibHYI0 MeMOpaHy

- CJIOM COEIMHUTEIBLHON TKaHU.

6) Paccmorpute u 3apucyiiTe cxemy CTPOEHHUS PECHUYKH (TPOJOJIBHBIN M MOMEPEeUYHbIH cpe3).
OOpaTtuTe BHUMaHUE Ha BHYTPEHHUM CKeJleT PECHUYKU (KOMIUIEKC AYIUIETOB MUKPOTPYOOUEK) U
HaJlnyne 6a3aJIbHOTO Tela Y OCHOBAHUS KaXKJOW PECHUUKH.
B) Paccmorpute npenapat «CriepMaTo30U]1 MOPCKON CBUHKW» U 3apUCYWTE OJIUH CIIEPMATO30MI.
Ob6parure BHUMaHuE Ha (OPMY TOJIOBKH, JUIMHY U KOJIMYECTBO KI'yTUKOB.
r) Paccmorpure Mukpodororpadun criepMaro3onsia JIETy4Iei MBIIIH.

OTBeThTE Ha KOHTPOJBHBIC BOITPOCHI IO TEME B METOAUYKE



3ansTue 2. Tpancnopr BemecTB. MeKKIeTOUYHbIE KOHTAKTHI.
Tabauywv
1. TpaHcmopT BeLIECTB B KIETKY U U3 KIETKU.
2. Cxema cTpoeHHs IEPEHOCYUKOB.
3. JIuzocomsl (yyacTue B S3HIOIUTO3€E U HK30LIUTO3E).

3aoanus ons camocmosamenbHou pabomi:
3ananue 1. TpaHcMeMOpaHHBIH IEPEHOC HOHOB M HU3KOMOJICKYJISIPHBIX BEIIECTB.

PaCCMOTpI/ITe n SapHCYﬁTe CXEMY TpaHCIIOPTa MOHOB M HHU3KOMOJICKYJIAPHBIX BEHIECCTB C
MMOMOIIBIO TPAHCIIOPTHBIX OCIIKOB.

3ananue 2. CTpoeHue 1 MeXaHU3Mbl pabOThI IEPEHOCUHUKOB

PaccmoTpuTe M 3apucyilte cxeMmy CTPOCHHS NEPEHOCYUMKOB. YKAKHUTE BO3MOXKHBIE
MEXaHU3Mbl MX PaOOThI C TOYKH 3PCHHS CTPOCHHS IUIa3MaJeMMbl M TIOJBM)KHOCTH MOJIEKYJ
JUTHAIOB U OCJIKOB.

3aganue 3. YyacTre JIM30COM B DHIOLMTO3€E U DK30ILIUTO3E.

PaccmoTpuTe W 3apucyiiTe cxeMmy yd4acTHs JIM30COM B IIpolieccax ayTodarud u
rerepodaruu, 0003HaYMB HA CXEME OCHOBHBIE CTPYKTYPBHI.

OTBeThTE HA KOHTPOJIBHBIC BOIIPOCHI ITO TEMC B MECTOAUYIKCE.

Kinerounas aare3us. CTpoeHHE MEKKIETOYHBIX KOHTAKTOB.
Tabauywt
CtpoeHne MeXKIETOYHBIX KOHTAKTOB.
2. CHHanTHYeCKUH KOHTAKT.

=

Muxpogomozpagpuu
1. JlecMmocoma  Ha  TpaHHIIE  OIUTENUATBHBIX  KJIETOK  KOXH  (9JIEKTpOHHAas
Mukpodororpadus). Atiac: ctp.46 puc.62.
2. DOnuTenuanbHble KIETKU JKEITYIOYKOBOM SIMOYKH (AJIEKTpOHHas MHUKpodoTorpadus).
Atnac: ctp.287 puc.398.
3. Jlo6aBouHas KieTka COOCTBEHHOMU Kele3bl Kelyaka (dJIeKTpoHHas MUKpodoTorpadus).
ATtnac: ctp.290 puc.400.

3aodanus ona camocmosamenbHou pabomi:

3aganue 1. PaccMOoTpuTe M 3apUCYHTE CXEMbI CTPOCHHUS MEXKKIETOYHBIX KOHTAKTOB BCEX
BU/JIOB.

3ananue 2. PaccmoTpute MukpodoTorpapuu pa3inuyHbIX THIIOB MEKKIETOUYHBIX KOHTAKTOB
(CM. METOUYKY).

OTBeThTE Ha KOHTPOJIbHBIC BOITPOCKHI ITO TEMEC B METOAUYKCE.

3ansaTue 3. HagmeMOpaHHbII KOMILIEKC OBEPXHOCTHOIO annapara kjierku. Kiierounbie
CTEHKH pacTeHuii, rpudoB, IPOKAPHUOT.



Tabnuywl
1. Crpoenue u 00pa3zoBaHue KJIETOYHON CTEHKH PACTEHUH.
2. CTtpoeHue KICTOYHON CTEHKH IPaMITOIOXKHUTEILHBIX U TPAMOTPHUIIATEILHBIX OaKTEpUH.

3adanus ons camocmosmenvHou pabomol:
3ananue 1. O0pazoBaHuE KIETOYHON CTEHKH PACTEHHM.

PaccmoTtpuTe 1 3apucyiite cxemy 00pa3oBaHus KJIETOUHOW CTEHKH pacTeHH, 0003HAYMB Ha
PHUCYHKE:
- HUTHU BEPETEHA JIEJICHU,
- armapar ['onbkwy,
- BaKyoJIx anrapara ['onbmku,
- OIIOpPHBIE LIEJUIIOJI03HbIE BOJIOKHA,
- IEPBUYHYIO KIICTOYHYIO CTCHKY.

3amanue 2. OCOOEHHOCTH CTPOCHUS KIETOYHON CTEHKH OaKTEepHii.

PaccmoTpuTe m 3apucyiiTe CXembl CTPOEHHUS KJIETOYHOM CTEHKM TPaMIIOJIOKUTEIbHOW W
rpaMOTpULIATENbHON OaKkTepuil, 0003HAUYMB HA PUCYHKE:
- IUIa3MaTUYECKYI0 MeMOpany,
- OJJTHOCJIOMHYIO MYPEUHOBYIO CETb,
- MHOT'OCJIOTHYIO MYPEHHOBYIO CETh,
- TOTIOJTHUTEIbHYIO TUTIONIPOTEUHOBYIO MEMOpaHY,
- [IEpUILIA3MY,
- (pepMeHTHI BHEKJIETOYHOTO MUIIIEBAPCHHUS,
- KJIETOYHYIO CTEHKY.

OTBeThTE HA KOHTPOJIbHBIC BOITPOCKHI ITO TEMC B METOAUYKCE.

3ansaTue 4. OnHoOMeMOpaHHbIe OPraHONABI KJIETKH.
OnHOMeMOpaHHbIE OPraHOUIbI KJAETKH: SHI0MIa3MaTHYeCKast CeTh.
Muxkponpenapamul
1. Turpoua B HEPBHBIX KJIETKaX CIMHHOIO MO3ra COOaKu.

Tabnuyol
1. [uTommazMaruyeckas CeTb.
2. TpancnopT u HakOIUIeHHE OETKOB B YHIOIUIA3MATHUECKOM CETH.

Muxpogomoepaghuu

1. TurpounHoe BeleCTBO B HEPBHBIX KJIETKaX CIIMHHOTO MO3ra cO0aKu (3JeKTpOHHAas
Mukpogororpadus). Atiac: crp.125 puc.174.

2. TurpowmHOE BEMIECTBO B KJIETKE MPU M3MEHEHUH (PYHKIIMOHAIBHON HArpy3Ku. ATiac:
ctp.124 puc.172-173.

3. Cssa3p xkananbleB DIIC ¢ mra3mMarnyeckoil MeMOpaHOH M TEPUHYKIICAPHBIM
npocTtpaHcTBOM. PykoBoacTBo: cTp.15 puc.25, cTp.26 puc.16.

4. T'nmagkas OI1C B pa3HbIX KJIeTKaX (37IEKTpOHHBIE MUKpodoTorpadun). PykoBoacTBO:
ctp.11-14 puc.19-24.

3adanus ona camocmosamenvHol pabomol:



3amanue 1. PaccmoTtpute mpu OonbIIoM yBenuyeHHH mpemnapar «THUrpoua Wiv BELIeCTBO
Huccns B HEpBHBIX KIIETKax», MPEABAPUTENBHO IPOYUTAB ONMCAHUE B METOJNYKE, U 3apUCYHTE
OJIHY KJIETKY.

3aganue 2. Paccmorpure Mukpodotorpaguu, IEMOHCTPUPYIOIIHME HHTEHCUBHOCTD
OKpaIllMBaHUSl TUTPOUIHOTO BEIIECTBA B 3aBUCHMOCTH OT (YHKIIMOHAJIHHOM Harpy3kud Ha
HEpBHYIO KJIeTKy. O0bsCHUTE HAOII0AaeMbIE PA3ITUYUSL.

3amanue 3. Paccmorpute wm 3apucyiite MUKpodoTOorpaduio, WLIIOCTPHPYIOIIYIO
CYOMHKPOCKOITMYECKOE CTPOEHHE TUIPOBOro BemiecTBa. CrenaiiTe BBIBOA O MPHUPOJIEL
TUTPOUTHOTO BEILIECTBA.

3agmanne 4. Paccmorpure u  3apucyiite  Mukpodotorpagum  KIETOK  IEYEHH,
WITIOCTpUpyomue cBsi3b kaHansleB OIIC ¢ mia3maruyeckoil MeMOpaHO! U NEpUHYKICApHBIM
IPOCTPAHCTBOM SAEPHON 00OTIOUKH.

3amanue 5. PaccmotrpuTte m 3apucyiite MUKpodoTorpaduu KIECTOK IMOHKETYI0OUHON JKEIE3bl,
JEMOHCTPHUPYIOIINE TepecTpoiiky wmemOpan rpanymspHod OIIC B 3aBUCHMOCTH  OT
(YHKIMOHATBLHOTO COCTOSHUS ~AllMHAPHBIX KJIETOK, YTO CBHUACTEIBCTBYET O OOJIBIIOMN
nabwipHOCTH DIIC.

3amanue 6. PaccMoTpute mukpodoTorpaduu, WITIOCTPUPYIOIIKE CTPOSHHE arpaHyIspHON
OIIC B pa3nbix kieTkax. CpaBHUTE MOP(OIIOTUIO TPaHyJIApHOU U arpanyisipaoi DIIC.

OTBeThTE HA KOHTPOJIbHBIC BOITPOCHI 11O TEMC B METOJUYKCE.
OI[HOMGM6D&HHBI€ OpraHou bl KJICTKH:. alrapar FOJ'IB}I)KI/I, JIN30COMBI.

Mukponpenapameol:
1. Anmnapat ['onbk1 KJIETOK CIIMHAIBHOTO FaHTJINS KOTEHKA.

Tabauywt
1. (Cxema yJIbTpaMUKPOCKOIIMYECKOTO CTPOEHUS IIACTHHYATOrO arapara.
2. Pa3BuTHe IMKTHOCOMBEI.
3. JIuzocoMnl.

Muxpogpomozcpaghuu
1. Amnmapar ['onbIku B HEPBHBIX KJIETKaX COIMHHOMO3IOBOIO y3jla KOHIKM. ATiac: cTp.16
puc.16.
2. DnexTpoHHBIe MHKpodoTorpadun Amnmapata [ompmku B crnepMmaruie, KIETKax
repMagpoIMTHOMN KejIe3bl BUHOTPAIHON YIUTKU, TUM(POMBI, JINCTOBOM 3a4aTKe HJIOJCH.
PykxoBojcTBO: cTp.23-29, puc.35-43.

3aoanus ons camocmosamenbHol pabomul:
3aganue 1. Paccmorpute u 3apucyiite annapat [ oJbKH B KJIETKaX CIUHAIBHOTO TaHTJINS.
3ananue 2. Paccmorpute Mukpodortorpaduu, 1eMoHcTpupyomue crpoenne Al' B pa3HbIX
KJIeTKax, a TaKkKe IMOABMKHOCTh MeMOpaHHOH cuctembl AT B 3aBUCMMOCTH OT BO3pacra

KIJICTKHU H €€ (1)I/I3I/IOJ'IOFI/I"ICCKOFO COCTOsIHHA.

3amanne 3. Paccmotputre u 3apucyiite cxemy pa3Butus Al (IUKTHOCOMBI) W3 MeMOpaH
SIIC.



3aganue 4. PaccMOTpUTE M 3apUCYWATE CXEMY, JEMOHCTPUPYIOIIYIO yYacTHE JIM30COM B
npolieccax BHyTPUKJIETOYHOTO MHUIIEBApEHHs U ayTO(aromuTosa.

OTBeThTE HA KOHTPOJIbHBIC BOIIPOCHI ITO TEMC B MCTOAUYKC.

3ansTue 5. OpraHouabl JHePreTHYECKOro o0MeHa.
Muxkponpenapamul:
1. XOHIPUOCOMBI B KJIETKAX NMEeYeHU aMPHOUH.
2. XOHJPHUOCOMBI B AMUTENNANBHBIX KIETKAaX KUIIEYHUKA aCKapuIbl.
3. XOHIpHUOCOMBI B KJIETKaX [MOYEYHBIX KAHAJIBLIEB.

Tabnuywl

MuToXOHIpUH.

Cxema yabTpaMUKPOCKOIIMYECKOTO CTPOSHUSI MUTOXOH/IPUH.

MonekynspHasi oOpranu3aiys BHyTpeHHEeH MeMOpaHbl MUTOXOHAPUH.

Cxema UKIIa TPUKapOOHOBBIX KUCIOT OKHCIUTEIHHOTO (POChHOPHINPOBAHHS.

Muxpogpomoepaguu

1. MWUTOXOHAPHH B CIIEPMATO30MAE JIETy4eH MBIIIHM (AJIEKTPOHHAs MHKpoQoTorpadus).
Artnac: ctp.377 puc.512.

2. VIbTpacTpyKTypa MUTOXOHJPHUHN B Pa3HBIX KJIETKaX (3JIEKTPOHHBIC MUKpOQOoTOTpadun).
PyxoBoactBo: ctp.30-33 puc.44-49.

3. 3.CyOMHKpPOCKONUYECKOE CTPOSHHE XJIOPOIIACTOB (AJIEKTPOHHBIE MHUKpodoTOorpadum).
PyxoBoactBo: ctp. 8-10 puc. 16-18.

PwbdpE

3aoanus ona camocmosamenvHol pabomsi:

3ananue 1. XoHOAPHOCOMBI B KJIETKaX MEYEHH aKCOIOTIISL.
1. PaccmotpuTe u 3apucyiite 1-2 KIeTKu.
2. OOpatute BHUMaHUE Ha (OpMY U JIOKATU3ALUI0 MUTOXOHIPUIA B KJIETKE.

3ananue 2. XOHAPUOCOMBI B KJIETKaX MMOYEYHBIX KaHAJIBLIEB.
1. Paccmotpure u 3apucyiite 1-2 kieTku.
2. OOpatute BHHUMaHHe Ha (OpMYy, JIOKAJIU3alUI0 MHUTOXOHAPUNA B
LUTOILIA3ME.
3. OOBsICHUTE, C UeM CBsI3aHa TaKas JIOKaJIM3alus B KJIETKE.

3ananue 3. MUTOXOHIPUHU B SIIUTENINAIBHBIX KJIETKAX KHIIEUHUKA ACKapU/bI.
1. PaccmotpuTe u 3apucyire 1-2 KIeTKu.
2. OOparuTe BHUMaHUE HA (OPMY U JOKATM3ALHMIO MUTOXOHAPHIA.
3. O0ObsicHUTE, C YeM CBsI3aHa TakKas JIOKaJU3alus B KIETKE.

3aganue 4. MUTOXOHIPHUH B CIIEPMATO30U/IE JIETYUYEH MBIIIH.
PaccmoTtpute mukpodotorpaduto crnepmarozouga. OOpaTtute BHUMaHue Ha (Hopmy H
KOJMYECTBO MUTOXOHAPHUH, a TakxKe UX Jokanu3anuo. OObSICHUTE YBUIEHHOE.

3ananue 5. YIbTpacTpyKTypa MUTOXOHIPHH.
1. PaccMoTtpute 3neKTpoHHBIE MUKpOdoTOrpaduu.
2. OOpatuTe BHMMaHHE Ha IUIOTHYIO YIAKOBKY KPHUCT U UX CBA3b C BHYTpEHHEU
MEMOpaHOM.
3. CpaBHHMTE KOJIMYECTBO U PACIOIOKEHIUE MUTOXOHAPUI B Pa3HbIX KJIETKAX.
4. OOBSICHUTE NPEUMYILECTBA CIUSHNUS MUTOXOHIPUIA B CliepMaTUaxX capaHyu.



3ananue 6. Jlokanuzanus GepMEHTOB B MUTOXOHIPHUSX.

Paccmorpute W 3apucyiiTe cxeMmy JIOKaqu3anmuud (HEPMEHTOB OKHUCIUTEIHHOTO
dbochopunrpoBaHus BO BHYTPEHHEH MeMOpaHe MUTOXOHJPUN U HANPABICHUS JIBHIKCHUS
3JIEKTPOHOB U IIPOTOHOB.

OTBeThTE Ha KOHTPOJIbHBIC BOITPOCHI IIO TEME B METOAUYKCE.

3ansitue 6. OnNOpHO-cOKpaTHMAasi CMCTeMa U HeMeMOpaHHbIe OPraHoOMAbI KJIeTKH.
OnopHo-coKpaTuMas CUCTEMA KJIETKH.
Muxponpenapamoi
HeiipopuOpusuibl B HEPBHBIX KJIETKAX CIIMHHOTO MO3ra COOAKH.

=

Tabnuywl
CtpyKTypa aKTHHOBOTO (hUIIaMEHTA.
ToncTelii (MHO3UHOBBIH) (PUITAMEHT.
MuxkpodunameHTsl (MEKPOTPYOOUKH).
YbTpacTpyKTypa capKkoMepa MBIIIEYHOTO BOJIOKHA.

PwbdpPE

Muxpogomozepaghuu
1. MwuoduOpHULIBEI B MOMEPEYHOIIONOCATON MbIIeyHOW TKaHu. ATtiac: ctp.110. puc.152,
153.
2. YIbTpaMHKPOCKOIMUYECKOE CTPOCHHE COKPATUMOrO annapara MbIIIEYHOTO BOJIOKHA
(anexTponHas mukpodotorpadus). Atmac: ctp.111 puc.154-155.

3aoanus ons camocmoamenvHou pabomul:
3ananue 1. CTpoeHne akTHHOBBIX ¥ MUO3WHOBBIX MHUKPO(DUIAMEHTOB.
PaccMoTtpuTe 1 3apucyiiTe CXeMBI CTPOCHHSI aKTHHOBBIX U MHO3HMHOBBIX
MukpodmiamMmeHToB. OOpaTuTe BHUMaHUE Ha TOJTUMEPHYIO CTPYKTYPY MUKPO(DUIAMEHTOB.

3ananue 2. MuopuOpmIsl B MONEPEYHONOI0CATON MBIIIEUHOW TKAHH.

PaccmoTtpuTe MukpodoTorpaduio, 1eMOHCTPUPYIOLIYIO CTPOECHUE
HOIEPEYHOIOI0CATOr0 MBIIIEYHOT0 BOJIOKHA. OOpaTuTe BHUMaHHUE Ha MONEPEUHYIO
MCYEPUYECHHOCTh, 00pa30BaHHYIO YEPENYIOIIMMHUCS CBETIBIMU (M30TPOITHBIMU) U TEMHBIMHU
(aHU30TPOIHBIMHU) TUCKAMH, BXOSIIUMH B COCTaB MHO(MUOPUILI, pacloaralonxcs
MPOJOIBHO IO JIJIMHE BOJIOKHA, @ TAK)KE HA MHOKECTBEHHBIE S7jpa BBITSIHYTON (OpMBI Ha
nepugepun Mo capKkoIeMMOii.

3ananue 3. YIbTpaMHUKPOCKOIINYECKOE CTPOEHUE COKPATUMOTIO arapara MbIIIEYHOIO
BOJIOKHA.

1. PaccMoTpuTe 3J1eKTPOHHYI0 MUKPO(hOTOrpaduio MpoJoIbHOTO cpe3a BOJIOKHA
MOTMEePEYHO-TI0J0caTO MbIIbl. OOpaTuTe BHUMaHUE HA JIBE CHCTEMBbI
npoTO(UIAMEHTOB (TOHKHMX — aKTHHOBBIX M TOJICTBIX — MUO3HHOBBIX),
JIOKQJIN30BAHHBIX B Pa3HbIX JIMCKAX, a TAKXKE UX CBA3b MOCPEICTBOM MOIMEPEUHBIX
MOCTHKOB.

2. 3apucyiiTe cXxeMy CTpOSHHS capKoMepa — CTPYKTYPHOH U () yHKIIMOHAITLHON
€/IMHUIIBI MBIIIEYHOT'O BOJIOKHA. BHecuTe B pUCYHOK 0003HaUEHUSs, yKa3aHHbIE Ha
cxeme.

3amanue 4. [IpomexxyTounbie ¢pumamMeHTh (HeUPOhUOPHILIBI) B KIIETKAaX CIIMHHOTO MO3Ta.



3ananue 5. CTpoeHrne MUKPOTPYOOUEK.
1. PaccmoTtpute U 3apuUCyHTE CXeMy CTPOSHHUS MHUKPOTPYOOUECK.
2. OOpaTtuTe BHUMaHUE HA KOJIMYECTBO U TOJIUMEPHBIN XapakTep
MPOTO(PUIAMEHTOB, 00pa30BaHHBIX YEPEAYIOLIMMUCS MOJICKYJIaMU JIBYX BHIOB
TyOYJIMHOB, ¥ HATUYHE CTAOUITU3UPYIONIUX MOJICKYI OSIKOB.

OTBeThTE HA KOHTPOJIbHBIC BOIIPOCHI ITO TEMC B MCTOAUYKC.

PwbdpE

1.

HememOpaHHbIe OpraHou/Ibl KJIETKH: KICTOYHBIM LIEHTP, PECHUYKH U KT'YTUKH.
Muxkponpenapameut
LleHTpoCcCOMBI 1 aXpOMATHHOBOE BEPETECHO JCJICHUS STUIIEKIIETKH acKapUIbl.

Tabnuywl
[lenTpocoma.
CtpyKTypa peCHUUYKH.
[leHTpHOTApHBIN UK.
JIBUraTenpHBIN anmapar rpaMoTpUIaTeIbHON OaKTepuu.

Muxpogomozepaghuu
VIIbTPaMHKPOCKOMUYIECKOE CTPOCHHE IIEHTPOCOMBI (3JIEKTPOHHAsE MUKpodoTorpadus).

PykoBoactBo: cTp.52 puc.73-74.

3aoanus ons camocmoamenvHou pabomul:

3ananue 1. KneTouyHslil IEHTp U BEPETEHO JEJICHUS.
1.

PaccMmoTpuTe mpu Masniom U G0JIBIIOM YBEIHMUEHHUH MIPEnapaT AESIIUXCs ULl aCKapH/Ibl,
MCIOJIB3YS OIMCAaHUE Mpernapara B METOUYKE.

3apucyiite aemnsieecs sSillo ackapuipl Ha cTaaun Metagdasbl MuTo3a. ObpaTture
BHHUMaHUE Ha KOJMYECTBO XPOMOCOM B KIIETKE.

3ananue 2. YIbTpaMHUKPOCKOIIMYECKOE CTPOEHUE LIEHTPOCOMBI.

PaccMmoTpuTe 3mekTpoHHbIe MUKpOgoTOrpaduu, 1eMOHCTPUPYIOIINE CTPOSHUE
LEHTpUOJIEN IMOPUOHATILHON KIJIETKU CEJIE3E€HKU KypPUHOTO 3apO/bIIIa, UCTIOIb3YS
ONMCAHUE B METOJNYKE.

OO6paruTe BHUMaHHE Ha OCOOEHHOCTH CTPOEHUS U KOJUYECTBO, & TAK)KE PACTIOIOKEHUE
MaTEPUHCKHX U I0YEPHUX LEHTPUOJIEH.

OOpaTuTe BHUMaHKE Ha CBSI3b PECHUYKH C LEHTPUOJIbIO Ha (poTO 74. OOBACHUTE 3TOT
daxr.

3ananue 3. YIbTpacTpyKTypa peCHUUEK U 0a3aabHBIX TEJEll.

1.
2.

PaccmoTtpuTe cxemy cTpoeHus: aKCOHEMbI PECHUYKH.

3apucyiTe CTpOEHUE PECHUYKH B IPOKCUMAIIBHOM, CPEAHEN U AMCTAIbHON YaCTH.
OOpaTtuTe BHUMaHKHE Ha U3MEHEHUE MOP(OJIOTUH.

CpaBHuTE CTpoeHHE 0a3aIbHOTO TENbla B OCHOBAHUHM PECHUYKH U IIEHTPHOJIN
KJIETOYHOT'O LIEHTpA.

OTBeThTE HA KOHTPOJIbHBIC BOIIPOCHI ITO TEMC B MCTOAUYKC.

1.
2.

3ansTue 7. SlaepHblii annapar KJIeTKH.
Muxkponpenapamui
Fnamcaﬂ MBIIIICYHAasA TKaHb.
Sineknerka 0e33yOKHu.



3. Huskuii npu3MaTU4eCKUi SMUTEIIUN TIOYKU KPOJIMKA.

Tabnuywl
1. Cxema yIbTpaMUKPOCKOIIHMYECKOTO CTPOCHUS siIpa.
2. IlpenmosiaraemMoe CTpOEHHE TOP.
3. OmHOCIIONHBIN MUTENNH (THCTOJIOTHSA).

Muxpogomozpagpuu
1. Jlonmpyatble sigpa JEUKOLMTOB YeiaoBeKka. ATiac: cTp.56 puc.76.
2. OBajpHbIC fAJIpa B 3pUTPOLUTAX JIATYIIKU. ATiac: cTp.56 puc.75.
3. YJIBTpaMHKpPOCKOIIMYECKOE CTpOCHHE siipa  (dMEKTPOHHBIE  MHUKpOodOoTOrpadum).
PykoBozacTBo: ctp.41-44 puc. 59-64.

3aoanus ona camocmosamenvHou pabomol:

3ananue 1. PazHooOpasue siepHbIx Gopm.

PaccmorpuTte M 3apucyiiTe  THCTOJIOTHYECKHE TMpEerapaThl, JACMOHCTPUPYIOIINE
pazHooOpaszue ¢dopM suep B kieTkax. OOpaTuTe BHUMaHHE Ha 3aBHUCHMOCTh B HEKOTOPBIX
ciyqasix (hOpMEI siipa OT (OPMBI KIIETOK.

[Tpenapart 1. Huzkuii mpu3mMaTHUeCKuii STUTENNH TOYKH (OKPYTIIbIE SApa).
(Atnac, ctp. 41 puc. 52)

[Mpenapar 2. ['agkue MblleuHbIe KICTKH (TTAIOYKOBHUIHBIC S/Ipa).
(Atnac, ctp. 108, puc. 148, 150)

[Tpenapar 3. Jlonpuarbie sapa JEHKOIMTOB YenoBeKka (MukpodoTorpadus).
(Atnac, ctp. 56, puc. 76)
[Tpenapat 4. OBanbHBIE S/Ipa B SPUTPOIUTAX JISATYIIKH.

3ananue 2. Pa3HOPOAHOCTh XUMUYECKOTO COCTaBa SIIPBIIIKA B OOLUTE 0€33y0KH.
1. PaccmotpuTe mpemnapart «SlinekiaeTka 6e33y0km».

Ha npenapare BuaHbBI QOITUKYIBI ¢ KPYITHBIMH KPYTJIBIMU PO30BBIMU KJIETKaMH BHYTPHU
— siinexseTkamu. bonee 3penble SHIEKIETKN OTAETIEHBI OT CTeHOK (osuukyna. KpynHele sapa
AWILIEKJIETOK CABUHYTHI K KPalO KJIETKU. SIIPBIIIKO COCTOUT U3 ABYX KOMIOHEHTOB. OAMH U3 HUX
OKpAIlIMBAETCS] TeMAaTOKCMJIIMHOM B CHHEBATO-(MOJETOBBIA IBET, JPYroi, OOBIYHO OOIBIINX
pa3MepoB, — 303MHOM B PO30BbIN 11BeT. Eciam cpe3 uepes sapblko NpoduiIbHBINA, TO MEPBBINA
KOMIIOHEHT - «IIANO4yKa» CHIUT Ha BTOPOM. BemecTBo, OKpalmMBaeMO€ I'€MaTOKCUIMHOM,
06a3zo(uibHOE, OKpalIMBaeMOE J03MHOM — OKCH(UIbHOE. B sapbhlllike JaHHOW KIETKH OHU
IPOCTPaHCTBEHHO pasjeneHsl. B nepBom ciydae sto JIHK, Bo BTOpoM — O€nKOBBII KOMIOHEHT
anpeimka u PHK.

2. 3apucyiite giuekieTky 0e33y0ku. OTMeTbTe Ha pPUCYHKE SIpO, SJIPHIIIKO,
6a3zopuibHOE U OKCU(DHIIBHOE BEIIECTBO SAPHIINIKA. Y KAXKHUTE, UTO MPEICTABISIIOT COOOM ATH JBa
KOMIIOHEHTA SPBIIIKA.

(Atmac, ctp. 381, puc 518)
3ananue 3. YIbTpaMHUKPOCKOIIMYECKOE CTPOEHHE AIpa.

Paccmotpute anexkTpoHHBIEe MUKpodoTOorpaduu  sep AYKAPUOTUUYECKUX  KIIETOK.
OOparure BHUMaHHE Ha SAICPHYIO O00O0JIOUKY, COCTOSIIYI0 M3 JBYX pa3/elieHHBIX
NEepUHYKJIEApHBIM IPOCTPAaHCTBOM MeMOpaH. B sepHoil o0osiouke pacrojararorcs MOphl, B
00J1acTH KOTOpBIX Hapy)XHasi M BHYTPEHHSAS MeMOpaHbl sJepHOW OOOJOYKU COEIUHSIOTCS.
SIApBIIKO  COCTOMT W3 CKOIJICHUS YacTUI] OOJNbIION  3JEKTPOHHOW IJIOTHOCTH —
pUOOHYKIICONPOTEUAHBIX rpany. OHO He OrpaHHYEHO MEeMOpaHO#, HYKJIeOoIUIa3Ma IPOHUKAET B
00pa3yIoUIYIO SAPBIIIKO Maccy KOMIIAKTHOIO MaTepHaia, 00pa3ysi MEHee IIOTHBIE JaKyHBI.

(PykoBoacTBo, npuiiokeHue, ctp. 41-44, puc. 59-64)



3ananue 4. YIbTPaMUKPOCKOIIMYECKOE CTPOCHHE SIIEPHBIX T1OP.

PaccmoTpute u 3apuUCyilTe CXEMY, JIEMOHCTPHUPYIOIIYIO TOHKOE,
YIABTPAaMUKPOCKOIIMYECKOE CTPOCHHUE sIEepHBIX mop. OOpaTHTh BHUMaHHWE Ha PACIOJIOKEHHE
0eJIKOB B 00J1aCTH TIOP.

(Tabmuna «IIpeamnonaraeMmoe CTpOCHUE TTOP)

3amanue 5. CTpyKTypa XpOMOCOM 3YKapUOTUUYECKON KIIETKH.
1. TlpouwnTaiite B MmeTomuuke pasznen «Opranuzanus JJHK B xpomocomax
9YKapUOTHUYECKOM KJIETKH» U KPaTKO 3aKOHCIIEKTUPYHUTE €TO0.
2. 3anonHuTe Ta0NUIly «YPOBHU KOMIIAKTHU3AIMU XPOMATHHA SyKapUOT».
3. 3apucyiiTe cXeMbl CTPOCHHS YPOBHEH KOMITAKTHU3aLMU XpoMaTruHa (cM. puc. 1 —

4).
OTBeThbTE Ha KOHTPOJIbHBIC BOIIPOCHI I10 TEME B MCTOAUYIKE.

3ansarue 8. MexaHHU3MBbI KJIETOYHOIO JA€JICHHU.
MuTO03 PaCTUTEILHON M SJKUBOTHOHN KJIETKU.
Mukponpenapameot
1. MuTO3 B KJIIETKax KOpeIIKa JIykKa.
2. MuTO3 B KJIETKaX IEYECHU aKCOIOTIIs.

Tabnuywl
1. Muros.
3aoanus ona camocmosamenvHou pabomul:
3amganue 1. MuTo3 B KJIeTKaX KOHUMKA KOPEIIKa JIyKa.

1. Haiigute Ha mpenapate | mpu ManoM YBETUYEHUH MUKPOCKOIIa 30HY POCTa
KOPHSIL.

2. PaccmoTtpute ipu GONBIIIOM YBETUYEHUH KIETKU Ha PA3HBIX CTAAUSIX KIETOYHOTO
ITUKJIA, UCIIOJIb3Ys OTIMCAHUS B METOINIKE.

3aganue 2. MUTO3 B KJII€TKaxX [I€YEHU aKCOJIOTIIA.
1. Haiingute Ha mpemnapare 2 nMpu MalioM YBEJTHYEHUU KPAeBYIO 30HY TEUEHH,
r7€ MPOTEKAET MUTO3.
2. PaccmoTtpute mpu GONBIIIOM YBETUYEHUH KIIETKUA HA BCEX CTaJAMSIX
MMHTO34, I/ICHOJ’II:SYSI OIMUCAaHHusA B MCTOAUYKE.

3ananue 3. Cxema MUTO32a B )KHUBOTHOM KJIETKE, CO/IEprKallel IBE Mapbl TOMOJIOTMYHBIX
XPOMOCOM.

Hapucyiite cxemy MHTO3a, YIUTBIBasi 0COOCHHOCTH CTPOCHHUS KHUBOTHBIX KIIETOK.
OTpa3zute Ha cXeMe MPOLECChl U3MEHEHHS JUIMHBI U TOJIIHUHBI XPOMOCOM, 000CO0IeHUs
XPOMAaTH, PACXOXKIECHHSI IEHTPUOIICH U XPOMOCOM, Pa3pyIIECHHs 1 BOCCTAHOBJICHHUS SACPHON
00OJIOYKH U SPBIILIEK.

OTBeThTE Ha KOHTPOJIBHBIE BOIPOCHI IO TEME B METOJUUKE.
Meii03 pacTUTEIbHON U 5KMBOTHOM KJIETKH.
Muxponpenapamui
1. BpeMmeHHBIN Ipenapar NbUIbHUKA JTyKa.

Tabauywt
1. Meiio3 (peAyKIMOHHOE U SKBAIIMOHHOE JICICHUS).

Muxpogomozepaghuu



1. Cranuu Melio3a B bUIbHUKAX JTyKa. Mertoauuka: puc 1.
2. Craguu Meiio3a B )KMBOTHBIX KJI€TKax. MeToanyka: puc. 2.

3aoanus ons camocmosamenbHou pabomi:

3aganue 1. Melio3 B IbUIbHUKAX JIYKa.
1. Paccmotpute MukpodoTorpadun craauii Meiio3a B MbUIbHUKAX JIyKa (puc. 1 B
METOMYKE).
2. OOpaTuTe BHUMAaHHE HA XapaKTEPHbIE 0COOEHHOCTU XPOMOCOM.

3ananue 2. Meio3 y )KUBOTHBIX.
1. Paccmotpute mukpodoTorpaduu cTaanii Meio3a y )KUBOTHBIX (pHC. 2 B
METOJNYKE).
2. CpaBHHUTE OJHOMMEHHBIC CTAJIUU Y PACTCHUI U KUBOTHBIX.

3amanne 3. CxeMa Meli03a B )KUBOTHOM KIIETKE, COZICpIKaIIeH ABE Mapbl TOMOJOTHYHBIX
XPOMOCOM.
Hapucyiite cxemy Melio3a coaepskalieil Takue xe JIBe mapbl TOMOJIOTUYHBIX
XPOMOCOM, KaK Ha TpeplaynieM 3ausaTuu. OTpa3uTe Ha cXeMe 0COOCHHOCTH CTPOCHUS H
MOBEJICHUSI TOMOJIOTHYHBIX XPOMOCOM B TIPOIIECCE MeHo3a.

3ananue 4. CpaBHHTENIbHAS Ta0IMIA TTPOIIECCOB MUTO3a U MEHO03a.
3anosHUTE Ta6m/1uy, YKa3aB B HEl O6H.[I/IC JJIs1I MUTO3a U Melo3a IPpOHECChI, a TAKIKE MPOLUECCCHI,
MNpouCXoAia1ue TOJIbKO B MeHo3e.

®a3a meiiosa O6mmue npoueccol 11 muTo3a | Ilponeccsl,
u Meio3a XapaKkTepHbIe
TOJIBKO I MeHo3a
1. Ilpodasa |
2. Metada3za |
3. Anada3a |
4. Tenodasa |

OTBeThTE HA KOHTPOJIbHBIC BOIIPOCHI IO TEMC B MECTOAUYIKCE.

["ameroreHes y )xuBOTHbIX. CIIOPOTEHE3 U TAMETOIEHE3 Y PACTEHUM.
Mukponpenaparsl

1. CeMEHHHK KPBICHI.
2. SIMYHUK KOILKH.

Tabauywt
1. CnepMaroreHes U OBOTEHES.
2. T'amertorenes.

3aodanus ona camocmosamenbHou pabomi:

3aganue 1. CnepmaToreHe3 B CEMEHHUKE KPBICHI.
1. PaccmoTtpuTe B aTiiace cxemy cTpoeHHs ceMeHHUKa (Atiac, ctp. 370, puc.501).
2. HaiinuTe Ha penapate | mpu MajoM yBeIWYSHUH TIOTIEPEYHBIE CPE3BI Uepes
CEMEHHBIE KaHANbIIbI, B KOTOPBIX IPOTEKAET CIIEPMATOTEHES.
3. Paccmorpute npu 00JBIIOM YBEIMYEHUHU OJMH U3 CPE30B, UCIOJIb3Yys ONMCAHHUE B
METONYKE.




4. 3apucyiTe cxeMy CliepMaTOreHe3a B CEKTOPE CEMEHHOI'0 KaHalblla, Kak Ha puc. 4
B METO/IMYKE. YKaXHUTE HA CXEeME KJIETKU Ha Pa3HbIX CTaIUAX PA3BUTHS.

3amanue 2. OBoreHes B IMUYHUKE KOIIKH.

1. Paccmotpure B atnace cxemy cTpoeHus ssuaHuka (Atnac, crp. 380,
puc.517). Haiinute Ha pUCyHKe pa3Hbie cTaauu (hopMUpPOBaHUS
GboIUTHKYIIA, HCTIONB3YS ONTUCAHUE B METOIUYKE.

2. HaiiguTe Ha nmpenapate 2 Ipyu MajaoM yBeJIMYeHUH (DOJUTUKYIIBI Ha Pa3HbIX
CTaJUsX Pa3BUTHUA.

3. BHuMaTeNbHO pacCMOTPUTE CTPOCHUE 3PEJIOT0 My3bIPUaTOro GpoJuIuKya,
UCIIOJIb3YsI OMKMCAHUE B METOJIUYKE.

4. 3apucyiTe 3peiblid My3bpIpUaThiii (POJUTUKYJ, YKAKUTE €T0 OCHOBHBIC

CTPYKTYPBHI.

3ananue 3. CpaBHUTENIbHAS CXEMA Pa3BUTHUSL MYKCKHUX M JKEHCKUX MOJIOBBIX KJIETOK Y
I[BETKOBBIX PACTCHUH.
1. Paccmotpure puc. 3 B MmeTtoauuke. OOpaTuTe BHUMaHUE HA [IPOLIECCHI
CIIOpOreHe3a, MPEeILIeCTBYIOIINE TaMETOI€He3y.
2. HapucyiiTe cpaBHUTEIBHYIO CXEMY MUKPO- U MaKpOCTIOPOT€HEe3a, MUKPO- U
MaKpOIraMeTOoreHesa.

OTBeThbTE Ha KOHTPOJIbHBIC BOIIPOCHI I10 TEME B MCTOAUYIKE.

Camocmoamenvnan paboma
CamocrosiTenbHasi padoTa 3aK/iI04aeTcss B MOATOTOBKE K JJAOOPATOPHBIM 3aHATHUSAM I10
BOIIPOCAM JIJIsl M3Y4YE€HUs, BBIOJHEHUM 33JaHUM M0 M3YYEHHI0 MHUKPOIIPENaparoB, 3apHCOBKE
[ATOJIOTHYECKUX TIPETapaToB, OTBEThl Ha KOHTPOJIbHBIE BOMPOCHI B KOHIIE KaXkJIOTO 3aHSATHA,
MOATOTOBKE K MHAUBUIYAIbHBIM M TECTOBBIM MPOBEPOUHBIM 33/IaHUSIM 10 U3YYEHHBIM TeMam
(BBITIOJTHSIOTCS TIOCIIE U3YUCHUS TEMBI).

Bonpocwl ona camocmosamenvrho2o uzyuenus:
3anstue 1.

1. Knaccudukanus METoA0B U3Y4EHUSI KIETKHU.

2. IlpuHuunuaneHas OCHOBA, XapaKkTep M300pakeHUs] 00BEKTa, BO3MOXKHOCTU NPUMEHEHUS
KaKAoro Meroja. Pazpemaromas  cocoOHOCTH  CBETOBOTO M 3JIEKTPOHHOTO
MHUKPOCKOIIOB.

3. IllpuHUMIIBI ~ M3TOTOBJIEHHS  TOCTOSIHHBIX  IIMTOJIOTMYECKUX  (THCTOJIOTMYECKUX )
IIPENapaToB.

4. OcHOBHbIE (PUKCUPYIOLIUE CMECH.

5. OCHOBHBIE KpAacHTEIM [l BBISIBICHHUS OPraHUYECKHX COEIMHEHUH M OpraHOUIOB
KJIIETKH.

3anstue 2-3.

1. OcHOBHBIE IPUHLIUIIBI CTPYKTYPHON OPraHU3alMK KIETKH.

2. Knaccuueckast 1 coBpeMeHHasi KieTo4yHble Teopuu. KiieTounble n HeKneTouHble  (OopMbl
YKU3HU.

2. CTpyKTypHO-OMOXMMHYECKass OpraHW3alsi MOBEPXHOCTHOTO  ammapara  KJIETKH:
IUIa3MaTH4eckass MeMOpaHa, HaJAMEeMOpaHHBIH U CyOMeMOpaHHBIH  KOMIUIEKCHI,
KJIETOYHAs CTEHKA.

CoBpeMeHHBIE MPEJICTABICHUS O CTPYKTYpe U (QYHKIHSX TJIa3MaTIEMMBI.
Crnenuanu3upoBaHHbIE CTPYKTYpPhl CBOOOJHOW anMKaIbHOW KJIETOYHOW IMOBEPXHOCTH
(MMKPOBOPCHUHKH, PECHUYKHU U KTYTUKH U Jp.) 3YKapHOT U MPOKAPHOT.

How



3ausarue 4.

1. Bo3MOXHBIE IYTH TPAaHCIOPTa BEUIECTB B KJIETKY M U3 KJIETKU: TPaHCMEMOpaHHBIH
IIEPEHOC, TPAHCIIOPT B MEMOPAHHOM YyIaKOBKE (9HIOLMTO3 U SK30LIUTO3).

2. TpaHCHOPT MOHOB M HU3KOMOJICKYJISIPHBIX BEIECTB: AU Qy3us, aKTUBHBIA TPAHCIIOPT,
YHUIIOPT, CUMITOPT, aHTUIIOPT, oOeryeHHas quddysus.

3. Ocobennoctu cTpocHHs U QYHKIIMOHHUPOBAHUS KAaHAJIOB U HACOCOB.

4. MexaHu3Mbl crenu@pUUecKoro M Hecrneuupuueckoro sHaouuTo3a. OKalMIiIeHHBIE
SIMKH 1 OKaMJICHHBIE TTY3bIPbKH.

5. OcoOeHHOCTM W3MEHEHUH B SHIOCOME IpPU BHYTPUKIETOUYHOM IMHILEBAPEHUH MU
TPaHCIUTO3E.

3ansarue S.

1.  Knaccugukanus MeKKIETOUHBIX KOHTAKTOB.

2. Crpoenue, pyHKIIMH U JOKAJH3AMA B TKAHAX M OpraHax KOHTAKTOB MEXKIETOYHOTO
CLEIMJIEHUS: MPOCTOM, «3aMOK», 3asJKOpUBAIOLIME KOHTAKTHI (aAre3uBHasi JIEHTa,
necMocoma, (hOKaIbHBIA KOHTAKT, TOIYAECMOCOMA).

3. Crpoenue, GyHKIMH U JIOKATU3alMsl B TKAHAX U OpPraHax HM30JMPYIOLIMX KOHTAKTOB
(3anuparolye IIOTHbIE COSTUHEHMS).

4. CrpoeHue, (yHKIMHM U JIOKaJU3alMs B TKaHAX M OpraHax KOMMYHMKallMOHHBIX
coeIMHEHUH (I1eIeBble KOHTAKThl, CHHAIITHYECKHE KOHTAKTHI, I1a3MOAECMBI).

3ansrue 6.
1. HanmemOpaHHBIM KOMIUIEKC (TJIMKOKAJIMKC) >XMBOTHBIX KIJIETOK, €ro CTPOEHUE U
(GYHKIHH.
1. Crpoenue, pyHKIMU 1 00pa30BaHUE KJIETOYHON CTEHKH pPAaCTEHUH.
2. Crpoenue, QyHKIIUN U 00pa30BaHUE MMOBEPXHOCTHOTO arIiapara rpaMoIOKUTEIbHBIX H
IpaMOTPULIATENIbHBIX OaKTepuil.
3ansarue 7.

1. OOmas xapakTepucTHKa IUTOIUIa3Mbl. ['mamomnmazma. Knaccupukanuss MeMOpaHHBIX
OpPraHOUJIOB KIIETKH.

2. Crpoenue, pyHkuuu U o6pa3oBaHue B kieTke rpanyiasipaoi JIIC.

3. IlepBuunas monucukanus 6enkos B rpanynspHoit DIIC.

4.  Crpoenue, pyHKIMH U oOpa3oBaHue B KieTke arpanyispHoi OIIC.

3ansrue 8.
1. Crpoenne, QyHkiuum u oOpa3zoBaHue B KieTke anmapara lompmku. Tumst AT B
PaCTUTENBHBIX U )KUBOTHBIX KJIETKAX.
1. Bropuunas Monu¢uKanus U COpTHpoBKa OenkoB B ammapare [onbku (Ha mpuMepe
TUAPOJIa3).

2. Crpoenue, pyHKIUH M 00pa3oBaHHE JU30COM. YUacThe JM30COM B ayTO(Paruueckux |

rerepoarmyecKux IUKIax.

3. Bakyonu pacTUTeNbHBIX KIETOK (LIEHTpaIbHbIE, CPEPOCOMBI, TEPOKCUCOMBI).

4. CtpykrypHas U (QyHKIMOHAJIbHAs B3aUMOCBS3b OTHOMEMOpPAHHBIX OPraHOUOB B KIIETKE.

3ansTue 9.
1. OCcOOEHHOCTH CTPOCHUS U Pa3MHOKEHHUS ABYMEMOPAHHBIX OPraHOUIOB KIETKH.
2. Crpoenme, ¢yHKIMM ©  oOpa3oBaHWe MHUTOXOHApUH. (OCOOEHHOCTH TeHOMa
MUTOXOHIPUH.
3. Drambl U coepkaHue YHEPTETHIECKOTO OOMEHA B KJIETKE.
4. Jlokamu3amus pepMEHTOB SHEPreTUYECKOro OOMEHa B KIIETKE.



5. Crpoenue, pyHKIIMK U 00pa30BaHUE TUTACTU]] B KIIETKE PACTCHHIA.
6. Compsraronue MEMOpPAHBHI.
7. CXOJICTBO M pa3iuyHe B CTPYKTYpe U (PYHKIIUAX MUTOXOHIPHIA U XJIOPOIIACTOB.
8. IlpoucxoxaeHHE aBTOHOMHBIX OPraHOMJOB KJIETKH (IUIa3MUAHAs TUIOTE3a, TUIIOTEe3a
CUMOHOTCHE32).
3anstue 10.
1. Crpoenue, pyHKIIMH U 00pa30BaHHUE JIEMEHTOB OMOPHO-COKPATHUMON CHUCTEMbI KIIETKU:
MUKPO(PHIAMEHTOB, IPOMEKYTOYHBIX (CKEJIETHBIX ) (GPUOPHUILT, MUKPOTPYOOUEK.
2. CtpoeHHe U MEXaHHU3M COKpAIICHHUS MTOMEPEYHOI0IOCATON MBIIIIEUHOM TKaHHU.
3anstue 11.
1. Crpoenne, ¢yHkimmM U oOpa3zoBaHHE B KIETKE KJIETOYHOro IeHTpa. OcoOeHHOCTH
YIBTPACTPYKTYPhl MATEPUHCKON U JOUYEPHEH [IEHTPHOJICH.
2. llentpocomusblil UK MOp(hOIOTHS U (PYHKIIMH KJIETOYHOTO LEHTPA Ha Pa3HbIX CTaIusAX
KJIETOYHOTO IIMKJIA.
3. Crpoenue, ¢yHKIUH, OOpa3oBaHHE, MEXAHW3M JABIDKEHHS  PECHHYEK M IHKTyTUKOB
JYKapHOT.
4. OcoOEHHOCTH CTPOCHHUS U IBUKCHUS )KTYTUKOB OaKTEpUH.

3ausgrue 12-13.

1. OcHOBHBIE KOMIIOHEHTBI SJIEPHOrO ammapara 3yKapuoT M MpokapuoT. DyHKuuu
AJIEPHOTrO anmapara.

2. TloBepXHOCTHBIH ammapar siipa, €ro cTpoeHue U QpyHKIUM: saepHas 000j104Ka, saepHast
JJAaMHHA, IOPOBBIN KOMILJIEKC.

3. SnapblmKo: XMMHUYECKMH COCTaB, CTpOEHHME, (QYHKUUHM, TUIBl sapsiek. CrpoeHue
pubOCOM MPOKAPHUOT U SYKApUOT.

4. SnepHblil GENKOBBIA MAaTPUKC: XUMHUUECKUI cOCTaB, (YHKIINH, JTOKATU3ALHS B spe.

5. SlnepHble KOMIIOHEHTHI POKAPUOT.

6. XpomaTuH: XMMHUYECKMH COCTaB, OpraHM3alus B sApax UHTEpa3HbIX U ACTAIIUXCS
KJIETOK. YPOBHM KOMIAKTH3allMM XPOMOCOM B HHTep(asHOW U Jensiueics KIeTKe.
DopMBI MUTOTHYECKUX XPOMOCOM.

7. OcoOE€HHOCTH CTPOCHHMS TEHETUYECKOTO arlfapaTa y MpoKapHuoT.

3ansrtue 14.

1. TloHsATHE O KJIIETOYHOM IIMKIIE.

2. Wntepdaza, comepxaHWe TPOIECCOB B  TPECHHTETHYECKUH, CHHTETHYECKHUH,
MIOCTCUHTETUYECKUM MTEPHOIBI.

3. Crpoenue u (HyHKIIMA MUTOTHYECKOTO BEPETEHA JICTICHHSL.

4. Xapakrepuctuka a3 Murosa: npodasa, npomeradasza, Metadasa, aHadasa, Tenodasa.

5. Tunsl MUTO3a: MJIEBPOMUTO3, OPTOMUTO3.

6. I'eHeTHueckoe 3HaUEHUE MUTO3A.

7. AMUTO3, DHIOMHUTO3.

3anstue 15.

1. Mecro Meiio3a B )KM3HEHHOM ITUKJIE OPIaHU3MOB: 3UTOTHBIH, CIIOPOBBIN, TaMETHBIH.

2. Xapakrepuctuka (a3 TepBoro W BTOPOro JEJCHHH Melo3a, WX OTINYHTEIbHBIC
0c00eHHOCTH OT (pa3 MUTO3A.

3. T'enermueckoe 3HaYeHHE Meio3a.

4. Pa3HOBUAHOCTH IOJIOBOTO Pa3MHOXEHUS (IAPTEHOT€HE3, aHAPOTE€HE3, THHOTEHES).

3ausarue 16.



1. Cnepmatoreses y »KMBOTHBIX: (pa3bl, COIepIKaHUE, JJOKAIU3ALIUs, BPEMs IIPOTEKaHUSI.

2. OBoreHes y >KMBOTHBIX: (ba3bl, COJAEp)KaHHE, JIOKAIU3aLMs, BpPEMs IPOTEKaHUS.
Juddy3Hblii 1 TIOKAIN30BaHHBII OBOTCHE3.

Om1010TBOpPEHUE Y )KUBOTHBIX.

CrnioporeHes LIBETKOBBIX PACTEHUIL: dTallbl COACPIKAHUE, TOKATU3ALIUA.

MHuUKpO- 1 MakporaMeToreHe3 y IIBETKOBBIX PACTCHHM, UX Pe3yJIbTaT.

JIBOMIHOE OIIIIOOTBOPEHUE Y IBETKOBBIX PACTCHUM.

o s w

Tunosble NpoBepoOYHBIE 32 IaHUS
KoumponwbHuvie 6onpocwl 07151 nposepku u cucmemamusayuu 3HaHull K 3auamuro Ne9
«Opaanoudvl dHepeemuyeck020 06MeHa: MUMOXOHOPUU, NAACTNUObLLY
1. CymectByeT aM KOppENALHUOHHAs 3aBUCUMOCTb MEXIy (QOpPMON KIETKH H
dopmoit MmuToxoHIpuii B HEeW? Jlokaxure.
OT 4ero 3aBUCHUT KOJIMYECTBO U (popMa KPUCT B MUTOXOHIPUSIX ?
B kakoii yacTu KJIETKH JIOKaIu30BaHbl MUTOXOHApun? [IpuBenure npumMepsl.
Kakue npeumyiiecTBa gaeT ¢ TOUKH 3pEHUS XEMOOCMOTHYECKOW TEOPUU CIUSHUE
MUTOXOHJIpUI 1 00pa30BaHUE MUTOXOHAPUAIBHOIO PETUKYITyMa?
5. KakoBo cozepxaHue Tpex 3TarnoB BHYTPUKIETOYHOTO YHEPreTHUECKOT0 0OMeHa B
kieTke? KakoBbl IPOIYKThI 3TUX 3TANoB?
6. B kakoil yactu XJopormiacta MpOUCXOIUT cBeToBas ¢aza ¢orocunreza? Kakue
peaKIMu OHA BKJIIOYACT?
7. B kakoli yacTu XJIOpoIiacTa MpOUCXOAUT TeMHoBas (aza dorocunTe3a? Kakue
peaKIMu OHA BKJIIOYAET?
8. ITlouemy KONMYECTBO MHUTOXOHAPUN B PACTUTENBHBIX KJIETKAaX MEHbBIIE, YeM B
YKUBOTHBIX?
3adanus x 3anamuro Ne2-3 «llnazmamuueckas membpana u ee Cneyualu3UpOBaHHbvle
CMPYKMypbiy:

o

3amanne 1. CxeMa ynbTpacTpyKTyphI dJieMEeHTapHOM MemMOpansb! (o PobGepTcony).

3. PaccmoTpuTe cXemy TPeXCIIOHHOW OMOIOTHIeCKON MEMOpPaHOM, TTOJIB3YSICh
oTmHcaHueM B3rsi0B PobepTcoHa B METOIUYKE.

4. OrueHuTe JaHHYIO MOJIENb C TOUYKH 3PEHUS TEPMOAMHAMUYECKON YCTOWYMBOCTH,
AKCTPArupPyeMOCTH OENKOB, BO3MOKHOCTH TPAaHCMEMOPAHHOTO TPAHCIIOPTa U
SKCIICPUMCHTAIbHO-MHUKPOCKOITMYCCKUX I/ICCJ'IGI[OBaHI/II\/JI.

3ananue 2. CTpoeHne MUETMHOBOW 000JI0YKH HEPBHOTO BOJIOKHA.
1. PaccmotpuTe, Monb3ysich OMUCAHUEM B METOANYKE, MUKpOdOoTOrpapuu
MHUEIMHOBOI 000JI0YKH HEPBHOTO BOJIOKHA.
2. OOBsCHUTE, YeM B JICHCTBUTEIIBHOCTH 00YCIIOBIICHA TPEXCIIOMHAS
CTPYKTYpa MHUEITUHOBOI 000JIOUKH.
3ananue 3. XKMIKOCTHO-MO3auHas MOJIEb CTPOCHHS I1a3MaJIeMMBI.
1.PaccmoTpuTe 1 3apHCyiiTe COBPEMEHHYIO CXeMY CTPOEHHS MIa3MaTHuYeCcKoi
MeMOpaHbI, OTMETHB Ha HEW BCe OCHOBHBIE CTPYKTYPHBIE SJIEMEHTHI.

2. CpaBHHUTE 3Ty MOJIeNb ¢ MOAeTbI0 PoGepTcona.

3ananue 4. CTpoeHHE CEeTUaTKH Ii1a3a.



4. PaccMmoTpuTe CHayaja pu MajoM, a 3aTeM MpH OOJIBIIOM YBETUUYECHUHN

CJIOMCTOE CTPOEHHUE CETYATKU Ti1a3a, 0co00 BBIAEINUB CION MaiodyeK 1

KOJIOOYEK.

CpaBHuTe npemnapar ¢ puCyHKaMu B atiiace.

3apucyiiTe CTpOSHHE CeTYATKH ria3a, 0003HAUMB 7 TJIaBHBIX CIIOCB

CETYaTKH U 3pUTEINIbHBII HEPB:

1) NUrMEHTHBIN CIIOH KIIETOK;

2) cIoii majgo4yeK u KOJIOOYEK;

3) HapyXHBII 3epPHUCTBIN CIIO0H (Tena (HOTOPEHENTOPHBIX KIETOK);

4) HapyXHBIH CETYATHIN CJIOM (CHHAICHI (POTOPEIENITOPHBIX U
BCTAaBOYHBIX HEHPOHOB);

5) BHYTpPEHHHI 3EpHHUCTBIH CJIOH (TE/Ia BCTABOYHBIX HEHPOHOB);

6) BHYTpCHHHUI ceTyaThlil CJIOW (CHHAIICHI BCTABOYHBIX HEHPOHOB U
TaHTJIMOHAPHBIX KIIETOK);

7) TaHTJIHOHAPHBIN CJI0H (Tella raHr TMOHAPHBIX KJIETOK)

8) 3puTenbHBII HEPB.

o o

3amanue 5. CtpoeHue GoTopenenTOPHBIX 3PUTEIBHBIX KICTOK.

PaccmoTpuTe 1 3apuCyiiTe cCXeMy CTPOCHUS NMAIOUKyHEeCyIel U KoJI0ouKyHacymei
3PUTEIBHBIX KJIETOK C 0003HAYEHUEM BCEX CTPYKTYP.

3a,I[aHI/I€ 6. MHKpOBOpCI/IHKI/I CBO60,Z[HOI7I anuKaJbHOMU IMOBCPXHOCTH KJICTOK KHUIICYHOI'O
OITUTCIIN .

1.PaccMoTpuTe cHauana npu mMajiom, 3aTeM Ipu OOJILIIOM YBEJIMYEHHUH Mpenapar
SMUTENNSA TOHKOHM KUIIKK cobaku. HaiiiuTe mpu 60nbIIOM yBEIMYEHUH HA
anuKaJIbHON MOBEPXHOCTH KJIETOK SMUTENNS TOHKYIO TOTPAaHUYHYIO KAaeMKY
PO30BOrO 11BETa, 60JI€e MHTEHCUBHO OKPAIIEHHYIO, YeM OCTaJIbHas YacTb
LUTOIIa3MBlI.

2.3apucyiite 3-4 kieTKH, 0003HAYMB B HUX AAPO U nUTOmiIazMy. OTMeTbTe HaIu4yKe
OOKaJIOBUAHBIX KIJIETOK.

3.PaccmoTpute MukpodoTorpaduio, 1IeMOHCTPUPYIOILYIO CTPOCHHE KIETKH
KHIIeYHOro ’nutenus. O0pature BHUMaHUE, YTO KaXKJasi MUKPOBOPCHUHKA SBIISETCS
BBIPOCTOM IIUTOIUIA3MbI, HOKPBITEIM MEMOPaHOi (CM. METOAMUKY).

3ananue 7. PECHUUKY U KI'YyTHKH.

a) Paccmotpute npenapar «MepuaTenbHbIA AMUTENNN KUIIEYHUKA 0€33yOKn» U 3apucyiite 3-5
KJIETKH, 0003HAYMB Ha PUCYHKE:

- alMKaJIbHBIA CII0M MUKPOPECHUYEK,

- 411pO,

- LIUTOIUIA3MY,

- 0azanbHYI0 MEMOpaHy

- CJIOW COETMHUTENIBHOM TKaHH.

6) PaccmoTtpuTe 1 3apucyiiTe cxemy CTPOEHHsI pECHUYKH (ITPOIOJIbHBIN U OTIEPEUHbI cpe3).
OO6paruTe BHUMaHUE Ha BHYTPEHHUH CKEJIeT PECHUYKH (KOMILIEKC TYMJIeTOB MUKPOTPYOOUeK) u
Hanuuyue 0a3aJbHOTO Tela Y OCHOBAHUS KaX/10H PEeCHUYKH.
B) Paccmorpute npenapat «CriepmMaTo301] MOPCKOM CBUHKM» U 3apUCYHTE OJUH CIIEPMATO30U/I.
OOparurte BHMMaHuE Ha GOPMY T'OJIOBKH, [UIMHY U KOJIMYECTBO KI'yTUKOB.
r) PaccmoTpute MukpodoTorpadun criepMaTo30ua JI€Ty4ei MBIIIH.

6. Kputepuu oueHuBaHusl pe3yibTaTOB OCBOCHHS AUCHUIIMHBI (MOIYJIA)



6.1. OLleHOYHbIE CPEACTBA U KPUTEPUN OLICHUBAHUS JUIsl TEKYIIEH aTTECTALlUU

6.1.1. Kpumepuu oyenuganus yposHs 0ce0enus 3HAHUU 8 OMEEmax Ha 0NPOCHl K
N1aOOPAMOPHLIM 3AHAMUAM U 3A0AHUAX ONI51 CAMOCMOAMENbHOU pabomul.

O1eHKa «OTIIMYHO» BBICTABIIAETCS CTYAEHTY, OOHApYKUBLIEMY BCECTOPOHHEE U INIYOOKOE
3HaHME Marepuaa, IpPeIyCMOTPEHHOIO IIPOrpaMMOii, YCBOMBIIEMY OCHOBHYIO U 3HAKOMOMY C
JOTIOJIHUTEIbHOW ~ PEKOMEHJOBAHHOM  JINTEPATypOH, CaMOCTOSATENbHO U NPABUIIBHO
BBITNIOJHUBIIEMY BCE 33JJaHUSl 110 U3YYEHHUIO MUKPOIPENApPATOB B COOTBETCTBUU C UMEIOLIUMUCS
METOAMYECKMMH YKa3aHUSAMH (CM. METOAMYECKHE pa3pabOTKH J1abOpaTOPHBIX 3aHATHH 110
IIUTOJIOTYN), @ TAK)KE aKKyPaTHO U YETKO BBHIIIOJHHUBILEMY PUCYHKH B allbOOME.

OneHka «XOpoIo» BBICTABIAETCA CTYINEHTY, KOTOPBIM IIOKa3aj IOCTaTOYHOE 3HAHHUE
MaTepuaia, MPeAyCMOTPEHHOrO IPOrpaMMOM, YCBOMBIIEMY OCHOBHYIO PpPEKOMEHJIOBAHHYIO
JUTEPATypy, CaMOCTOSATENBHO W IIPABWIBHO BBINOJIHMBIIEMY BCE 3aJaHUs 10 HM3YyYEHUIO
MHUKpOIIPENaparoB B COOTBETCTBUM C MMEIOIIMUMUCA METOJUYECKMMH yKa3aHUSAMU (CM.
METOAMYECKHE DPa3pabOTKU J1TaOOPAaTOPHBIX 3aHATHH IO IUTOJIOTMH), AKKypaTHO M YEeTKO
BBHIITOJIHUBIIEMY PHCYHKH B aib0OMe, HO JOMyCTHBHIETO 1-2 HerpyOble OmHMOKH WiIH
HETOYHOCTHU B OTBETE WJIM PUCYHKE.

OneHka «yJqOBJIETBOPUTEIBHO» BBICTABIIAETCS CTYAEHTY, KOTOPBIM IOKa3al ciadble U
HEJOCTaTOYHbIE 3HAHUA MaTepuaja, INPEAYCMOTPEHHOIO IPOrpaMMOM, HE CIIPaBHBILErOCs
CaMOCTOSITENIBHO € 3aJaHUSIMM 10 M3YYEHHIO MUKPOINPENapaToB U JOMYCTUBIIEMY B OTBETE U
PUCYHKaX MHOT'OYHMCJICHHbIE HETOYHOCTH U OLIMOKH.

OneHka «HEYyAOBIETBOPUTEIbHO» BBICTABISETCS CTYAEHTY, B 3HAUUTEJIBbHOM CTENEHU
HE YCBOMBLIEMY MaTepuaj, MPeayCMOTPEHHBIA MPOrpaMMOM, HE BBINOJHUBLIEMY 3aJaHUs I10
M3YYEHHUIO MHUKPOIPENApaToB B COOTBETCTBUM C MMEIOIMMUCS METOJIWYECKUMHU YyKa3aHUSIMU,
JOITYCTHUBILIETO B OTBETE U PUCYHKAX MHOTOUYUCIIEHHbIE IPyOble OLINOKU.

6.1.2. Kpumepuu oyenxu mecmoguix 3a0aHull.
[Tpumep TecToBOrO 3aaHUS:
Tecmosvie 3adanusi no meme «llosepxnocmuvlii annapam xnemxu. Tpancnopm eewecms.
MesicknemoyHvle KOHMAKMbLY.
Bapwuanr |.
1. «byTepOpoaHyI0» MOJENb CTPOSHUS MEMOpPaH MPeAIOKHIIIN:
a) Jlanusmm u Jlaycos;
0) Pobeptcon;
B) Cunmxep u Hukoscon;
r) l'oprep u I'pennens.

2. TpancnopT noHOB Yepe3 MeMOpaHy MPOTUB TPATUEHTA OCYIIECTBIISCTCS Yepes:
a) MIOHHBIC KaHAJIbI;
0) MOHHBIE HACOCHI;
B) JIMMIUJHYIO (hazy;
T') B TI0OOM ydacTKe.

3. Kierounas creHka rpuOOB CONEPIKHUT:
a) MypEUH;
0) XUTHH,;
B) IIEJUTIOJIO3Y;
T') TeHXOEBBIE KUCIIOTHI.

4. Bo3BpalieHue pernenTopoB B IIa3MalIeMMY:
a) TUCCOITHAIINS;
0) uHTEeTpaIus;
B) MHTEPHAIHM3AIINS,



') peUUKIN3AIUA.

5. 3askopuBaioliee aare3uBHOC COCAMHECHUE, COCIUHSIONISE SIUTEIHATBHBIC KIETKH C
0azanpHON MEeMOpPaHOI 1 cozieprKallee B CBOEM COCTaBe CKEJIEeTHbIC (PMOPUILIBI, ITO:
a) IeCMOCoMa;
0) moxyaecMocoma;
B) CLICTUISIONIAS JICHTA;
) GOKaIbHBIN KOHTAKT.

6. 3asKopuBarollee aare3UBHOC COCAMHEHHWE, coenuHsonee (uoOpobmacTel ¢ OeaKamu
BHEKJIETOUHOTO MaTPUKCa U COJEPIKAIEe B CBOEM COCTaBE AKTUHOBBIC (PHIIAMEHTBI, 3TO:
a) IecMocoMa;
0) moxyaecMocoma;
B) CLCIUISAONIAS JICHTA;
T') (DOKAIbHBINA KOHTAKT.

7. K KOHTaKTaM MEKXKJIETOYHOTO CIETIICHUS OTHOCSTCS:
a) IecMoCcoMa,;
0) moxyaecMocoma;
B) CLCIUISAONIAS JICHTA;
T') (DOKAIbHBINA KOHTAKT.

8. K KOMMYHUKaIMOHHBIM COEAMHEHUSIM HE OTHOCSATCS:
a) 3aMbIKaTeJIbHAs TIACTUHKA,;
0) M1a3MO/IECMBI;
B) CUHANTUYECKUH KOHTAKT;
T') LIeJIEBON KOHTAKT.

9. K rpamoTrpumarenbHbIM OaKTEPUSIM OTHOCSTCS:
a) CTPENTOKOKK;
0) canpMOHeIa;
B) 9HTEpOOaKTED;
') MOJIOYHOKHCIIbIE OAKTEPUH.

10. JIMmuaHBIH KOMIAHEHT IIUTOJIEMMBI CHHTE3UPYETCS B!
a) rpanyssipHoii II1C;
0) arpanymnsipHoit JI1C;
B) anmapate ["oibxu;
T') THAJIOTIa3Me.

KpI/ITepI/II/I BBICTABJICHUA OLICHKHU 3a TCCT

[IponeHT MpaBUIIBLHO BBHITOJTHEHHBIX TECTOBBIX 3aJJaHUI Ornenka
86% — 100% OTJIMYHO
69% - 84% XOpOIIIO
50% - 68% YJIOBJICTBOPUTEIILHO
Menee 50% HEYJOBJIETBOPUTEIBHO

Bannbl, momy4yeHHbIE 32 TECT, YYUTHIBAIOTCS B POLIECCE TEKYILEH U IIPOMEKYTOUHOHN OI[CHKH
3HaHWI NPOrpaMMHOI0 MaTepuaa.
IIposepounas paboma no meme « OOHOMeMOPAHHbBIE OP2AHOUOBL KIEMKILY
Bapwuasnr |
1.Ctpoenue, GpyHKINN 1 00pa30BaHUE IIIAKON U IIEPOXOBATON 3HIOIIA3MATHUYECKOM CETH.



2.Moaudukanus u COpTUpoBKa 6eIKoB B anmnapate ['oibxu (Ha mpuMepe rupoas).
3.Bakyonu pacTUTENBHBIX KIETOK (IIEHTPAJIbHBIE, CHEPOCOMBI, IEPOKCUCOMBI).

Bapwuasnr 11
1.Ctpoenue, GyHKIIMU 1 00pa3oBaHUE KOMILIEKca [ ob Ky,
2.Ctpoenue, GpyHKIMM H OOpa30BaHHE JH30COM. YYaCTHE JIM30COM B ayTO(Parnveckux |
rerepoarnyecKux IUKIax.
3.CtpykrypHas 1 (yHKIIMOHAIIbHASI B3aHMOCBSI3b OJJTHOMEMOPAHHBIX OPTaHOUIOB B KJICTKE.

Kpumepuu oyenusanus 6onpocoe 01 camocmoamenbHo20 u3y4eHus

- oueHKa  "'omauuno'  BbICTABIAETCS  CTYIEHTY, KOTOpPbIi  OOHapyXui
BCECTOPOHHEE, CHUCTEMAaTHYeCKOoe M INyOOKOe 3HaHHWE Y4eOHO-IIPOrpaMMHOIO MaTepuajia I0
BOMPOCAM, TPEAJIOKECHHBIM B KauyeCTBE CAMOCTOSATEILHOTO H3YYEHHUs, yMEHHE CBOOOIHO
BBINOJIHATh 33JaHUs, IPEAYCMOTPEHHbIE IPOrpaMMOM, YCBOMBLIMHA OCHOBHYIO M 3HAaKOMBIH C
JIOTIOJIHUTENIBHOM JINTEPATypOi, pPEKOMEHOBAaHHOU IPOTPaMMOM.

- OlEHKa '"Xopouwto'' BBICTAaBIAETCS CTYIEHTY, KOTOPBIA OOHapyKWUJ MOJHOE 3HAHUE
y4eOHO-TIPOTPAaMMHOTO ~ MaTepHaja, YCIEIIHO  BBIIOJHWI  MPEIyCMOTPEHHBIE TUIst
CaMOCTOSATEJILHOT'O U3YUEHUS 3aJaHusl.

- olIeHKa "'yooenemeopumenvno' BBHICTABIACTCS CTYACHTY, OOHAPY>KUBIIEMY 3HAHHE
OCHOBHOTO y4yeOHOro Matepuaiga B 00bEMe, HEOOXOIUMOM JUlsl JajbHeWIed y4éobl U
CHPABJISIIOIIMMCST C BBIIOJHEHUEM 33JaHUM, NPEAJIOKEHHbIX B KAYECTBE CaMOCTOSITEIbHOIO
U3y4YeHUsl MaTepuaa.

- OlEHKa ''Heydoenemeopumenvno’ BBHICTABIAETCS CTYIEHTY, OOHAapyXHUBIIEMY
npoOensl B 3HAHMUAX OCHOBHOIO  y4yeOHO-IPOrpaMMHOIO MaTepuaia, JAONyCTUBLIEMY
NPUHIUINATbHBIE OMMOKA B BBHINOJIHEHWH 33JaHUN, NMPEAYCMOTPEHHBIX  3aJaHUSMHU JUIS
CaMOCTOSATEIbHOIN paboThlI.

TpedoBanns k 0popMIICHHIO AJILOOMA 110 IUTOJIOTHH
HeoOxoauMelii 21eMEHT MUKPOCKOTTMYECKOTO U3YUeHHsI 0OOBEKTOB — MX 3aPHUCOBKA B alTbOOM IS
JyYIIEero MOHUMAaHUS U 3aKPETICHUS] B TaMSTH CTPOCHUS 00beKTa, (POPMBI OTACTBHBIX CTPYKTYP
Y MX B3aUMHOTO PaCIIONIOKEHUSI.
3apucoBKa Ha 3aHATHUSX — HE CaMOlIeJb, @ METOJ] U3YUYEeHUS 00BEKTa, MOATOMY MPHU BBHIOTHEHUU
PUCYHKOB CJIeTyeT MPUACPKUBATHCS Psiaa MPABUI:
K Havanmy 3aHsATHS B abOOMax JOJDKHO OBITH 3alMCAaHO YUCIIO U TEMa 3aHATHUS.
1.Ilepen paccMoTpeHHEM Mpemnapara Mol MUKPOCKOIIOM CJIEIyeT BHUMATEIBHO O3HAKOMHUTHCS C
OMHMCAaHWEM TIperapara W PUCYHKOM B PYKOBOJCTBE K MPAKTUYECKUM 3aHATUSAM (MU B
METONYKE).
2.00s13aTebHO HAJI PUCYHKOM YKAa3bIBAETCSl €0 HOMEp, Ha3BaHUeE, UCIIOJIb30BaHHbBIE KPACUTENN
IIPH IPUTOTOBIICHUH Mpernapara u IPyryro HHPOPMAIIHIO U3 METOIMYKH.
3.PucyHok momxeH ObITH OONBIIMM, YTOOBI XOPOIIO pa3iuyaiuch Aetanu. Ha omHolt ctpanuie
dbopmara A4 pasmemaercs He Oonee 2-3 PUCYHKOB, €CIH OOBEKTHI MPOCTHI B BHITIOJIHCHUH, U
TOJIKO OJINH PUCYHOK, €CITH OOBEKT CIOKHBIN U KPYITHBIH.
4.I'maBHOE TpeOOBaHME K PUCYHKY — TIPABUIILHOE OTOOpaXkeHne (pOpMBbI, COOTHOIIIEHHE 00beMa U
pa3MepoB, OKpacka MaKCUMAaIIbHO MPUONIMKEHHAs K HaOIr0JaeMoi Ha mpenapare.
5.0003HaueHUs K CTPYKTypaM KaKJIOTO PUCYHKA JOJDKHBI OBITH chenaHbl crpaa. [Ipu sTom
VKa3bIBAIOIUE Ha CTPYKTYpPy CTPENKH JENAloTCs TMPOCThIM KapaHJAlloM, a HaAluCH
BBITTOJTHSFOTCS] PYYKOH, YETKO M MOTHOCTHIO.
6.B konme 3aHsaTHS B anp0oMe MUCHMEHHO MArOTCS OTBETHl HA KOHTPOJBHBIE BOIPOCHI,
yKa3aHHBIE B METOIMUKE.
Ecnmu mpakTudeckas paboTa BBIOJIHEHA NPABHIBLHO, B KOHIIE 3aHSATUS €€ MOAMHCHIBACT
npenoaasarenb. He oTBevaronryro TpeOoBaHUSIM pabOTy HEOOXOAUMO TepeenaTh.



Kpumepuu oyenusanus ypoeusa ocoeHusi OUCyuniuHbl
Texywuii KOHMpoib TPOBOAUTCS B OPME CaMOCTOSTENBHON PabOTHI MO U3YUEHUIO U 3aPUCOBKE
TUCTOJIOTMYECKHUX MPEINapaToB, a TAKXKE TECTOB, YCTHBIX M MUChbMEHHBIX OMIPOCOB.

Ilpomedsxcymounvlii  Konmponib ~ OCYIIECTBIACTCS B (QopMe 3adera ¢ Y4eTOM Y4acTHs
oOydaromuxcsi BO BCeX BHAAaX padoOT: MOCELIECHUS 3aHSATHI, BBIMOJHEHUS J1a00paTOPHBIX
CaMOCTOSITENILHBIX paboT U BeneHus pabodel TeTpaau (ampOoMa), OIEHKH 32 Pa3IUYHbBIC BUJIBI
OIpoca, y4yacTHs B 00CYKICHHSX, IUCKYCCUSX, B MHIUBUAYAIBHON U TPYIIIIOBOI padoTe.

6.2. OLileHOYHbIE CPE/ICTBA U KPUTEPUU OLICHUBAHUS IS IPOMEXKYTOUHOM aTTecTaluu

6.2.1. ager
Ilpomedicymounviii  Konmponb — OCYIIECTBIAETCS B (QopMe 3adera ¢ Y4eTOM Y4dacTHs
o0yJaromuxcst BO BCEX BHJaX padOT: TOCEUICHHUS 3aHSATHH, BBITOJHEHHUS J1a00OpPaTOPHBIX
CaMOCTOSITENIbHBIX paboT U BeleHUs paboyel TeTpaau (aqpboMma), OLEHKU 3a Pa3IUuHble BUIbI
OTIpoca, y4acTHsi B 00CYKIACHUSAX, TUCKYCCHSIX, B UHAMBHIYaTbHOMN U TPYNIIOBON paboTe.

Kpumepuu oyenusanus:

«3a4uTeH0» BBICTABIIAETCS CTYJEHTY, KOTOPbIN:

- BBIIOJIHUJI BCE JIAOOpaTOpHbIE pabOThI;

- Halycas TeCTOBbIE 3aJjaHusl Ha OLICHKY HE HHXKE «YJOBJIETBOPUTEIHHOY;

- aKTMBHO paloTan Ha JIAOOPATOPHBIX 3aHATHAM NPU OOCYKAEHUU TEKYLUIMX TEM IO
M3y4aeMOMY IIPEIMETY; OTBEThI OLIECHUBAINCH HA OLIEHKY HE HUXKE «yJIOBIETBOPUTEIHHON.

«He 3a4TeH0» BBICTaBIIAETCS CTYJIEHTY, KOTOPBIN:

- BBITIOJIHUJI HE BCE JIAOOpaTOPHBIE PAOOTHI

- WIM HamnKcal TeCTOBbIE 3aJJaHUE Ha OLICHKY HIKE «yJOBIIETBOPUTEIBHOY;

- WK HE aKTUBHO paboTai Ha JaOOpaTOPHBIX 3aHATHAM IpU 00CYKIEHUHU TEKYIUX TEM I10
M3y4aeMOMY IIPEIMETY; OTBETHI OLICHUBAJINCH HA OLIEHKY HUXKE «yIOBIETBOPUTEIILHOM.

7. IlepeyeHb OCHOBHOI M 1ONIOJTHUTEJIBLHOM y4eOHOH JIUTEPATyPHI
7.1. OcHOBHas JIUTEpATypa:

1. Jlenuenko, E.M. Ilutonorus, rucronoruss u smMOpuosiorusi: yueOHuK st By30B/ E.M.
JlenueHko — 2-oe u3., ucnp. u jgomn. — M.: U3a-so FOpaiit, 2020 — 355 c. ISBN 978-
5-534-08185-5.

2. llu6ynesckuit A.1O. buonorus. B 21. Tom 1. B 24. Yactp 1: yueOHUK U NPaKTUKYM JUIS
By30B/ A.1O. IluOynesckuii, C.I'. MamonToB — Mocksa: 13xa-Bo FOpaiit, 2020 — 297c.

ISBN 978-5-534-00118-1 (u.1).

7.2. JlonionHUTEIBbHAS IUTEPATYpA!

1. Bepemaruna B.A. OcHOBBI 00mIe¥ NUTONOTHHU: y4eb. TocoOre I CTYy/. BBICII. y4eO.
3aBenenuii / B.A. Bepemaruna. — 3-e usn., crep. - M.: Akanemus, 2009.-176c¢.

2. Enmncee B.I'. ATiac MHKPOCKONMHWYECKOTO M YIBTPAMHKPOCKOIHYECKOIO CTPOCHUS
KJIETOK, opraHoB u TkaHeil./ B.I'. Enucees, F0.M.AdanacseB - M.: Menununa, 1970.

3. Kyxtnuna JK.M. PykoBOACTBO K IPakTHYECKUM 3aHATHUSAM 1O ILMTOJOTHH. M.,
ITpocsemenue, 1971.- 111¢, ¢ nn.

4. Yennos 10.C. O6mas nutonorus. M.: U3g-so MI'Y, 1984, 1995.

7.3. Ilepedens pecypcoB HHPOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOHK ceTn « HTepHeT»
1. OOpa3zoBarensHbIi nopTan http://fatpoint.ru.
2. http://www.naturemed.ru/archives/4
3. www. gnphu.ru — FocynapcTBeHHass HaydHas menaroruueckas omoOmmoreka um. K./,
Ymuuckoro Poccniickoit akagemun o0pa3oBaHuUs.



http://fatpoint.ru/
http://www.naturemed.ru/archives/4

4. |PRbooks — anexTponHast Oubimorexa.
5. Urait — snekrponHas OubanoTeKa.

8. MartepuajibHO-TEXHUYECKOE o0ecleyeHne
Y4eOHble ayAUTOPUH JUIS TPOBEACHUS y4eOHBIX 3aHATUH - Kopmyc Ne 1, ayxa. 61: HoyrOyk HP
530 CM-530, mpoekrop Vivitek J1557W, skpan HacteHnnslii ProScreen; aym. 54.
[Tomemenue A7k CaMOCTOATEIBHOW paboThl - yd. kKopmyc Ne 1, aya. 26: yuebHast meoens (30
MOCAJIOYHBIX MECT), KOMIIBIOTEPHBIH Kiacc C BBIXOAOM B cerh MHTepHeT (17 KOMIBIOTEPOB),
npuntep HP Deskjet 1280, ckanep EPSONGT1500 A3.

9. IIporpamMmMHOe o0ecrieueHne
Kaspersky Endpoint Security mins 6usneca Crangaptabeiii AO «JIabopaTtopust Kacriepckoroy,
munensus 1FB6-161215-133553-1-6231
Microsoft Open License, muuensus 49463448 B cocrase:
1. Microsoft Windows Professional 7 Russian
2. Microsoft Office 2010 Russian



