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HPEAUCJIOBUE

Juctumimza 1no BbIOOPY «DU3MONOTHS KUBBIX CHUCTEM» BXOIUT B BapHATHBHYIO 4YacTh
y4eOHOro IjiaHa, pean3yeMoi pu MOATOTOBKE CTYAeHTOB 1o Hanpasienuto 44.03.05 «llegaroru-
yeckoe oOpa3zoBaHue» (C AByMs NMPOPMIAMU MOATOTOBKH), npoduin «buonorus u xumusy, «l'eo-
rpadus u ouonorusy. JucuunianHa uydaercs B 7 cemectpe 4 Kypcea.

Huctumimna «DOU3U0NIOTUs KUBBIX CHUCTEM» MMEET YETKO BBIPAXKEHHYIO MPAKTHYECKYIO
HaIpaBICHHOCTh, OCHOBHOE€ BHUMAHHUE YAEISETCS CaMOCTOSTEILHONW M MPAKTHUYECKON paboTe CTy-
JICHTOB, K MIPOMEXYTOYHOMN aTTeCTalluy JOMYCKAIOTCs YCIIEIIHO BHITIOJHUBIINE BCE 33aJlaHUS B Te-
YEeHHE CEMECTPa, OCBOMBILNE BECh OOBEM CaMOCTOSTENBHON PA0OTHI, MPOJAEMOHCTPUPOBABIINE
3HAHUS TEOPETHYECKHUX BOMPOCOB Kypca.

B pabore B cooTBeTcTBHM ¢ paboyeil MporpaMMOi H3JIOKECHBI: COACPKAHKUE NUCIUTUIHHEI,
CTPYKTYpUPOBAHHOE MO TeMaM (pa3jenaM) U JIJaHbl METOAMYECKHE PEKOMEHAALUU JUIsl CTYACHTOB
10 IPOCKTHUPOBAHUTIO HpGSGHTaHI/If/'I 10 JUCHUIIJIMHE «DU3HO0IJIOTHSA KUBBIX CUCTEM.



1. MeToauuyecKue YKazaHusl Oﬁy‘laIOIJ_lI/IMCﬂ O MOATOTOBKE K CECMUHAPCKHUM 3aHATUAM

Kypc «@u3zuonocua sncusvix cucmem» SBISAETCS BAXHBIM KOMIIOHEHTOM, COCTABJISIOIIUM
OCHOBY (PU3MOJIOTHYECKOTO0 KOMILIEKCa OMOJIOTUYECKUX TUCHUILIMH. J(ucuuIuiHa uzydaercs Ha 4
Kypce B 7 ceMecTpe.

Hesb IMCHUIUIMHBI: TTOTYyYSHUE CTYACHTAMH (DyHIaMEHTAJIbHBIX 3HAaHUH U COBPEMEHHBIX
IIPEJCTAaBICHUN O MEXaHU3MAaX YIPABICHUS KJIETOYHBIMU (QYHKUIUSAMH U OT/IEIbHBIMU MeTa0oau4e-
CKMMH IIPOLECCAaMU B KIIETKE.

33}13‘11/1 JUCHUILIMHbI «PU3H0JI0T U KUBBIX CHCTEM»:

1. CpopmupoBaTh y CTYACHTOB OHUMaHHE 3HAUUMOCTH (PU3UOJIOTUH KHUBBIX CHCTEM B €C-
TECTBEHHOHAY4YHOM 00pa30BaHUU OyIyLIEro y4uTelis OMOJIOTny;

2. O3HAaKOMHTB CTYJCHTOB C CUCTEMOM MOHITUH, UCIIOJIb3YEMbIX JUIS M3y4YEeHHUs 3aKOHOMEp-
HocTell (PYHKIIMOHUPOBAHMS HKHUBBIX CUCTEM;

3. CchopmupoBaTh HABBIKH U YMEHHS MCIOJIBb30BaHUS B OyIymield npodeccnoHaIbHON Jes-
TEJBHOCTU 3HAHUM 1O (PU3NOJIOTUH KUBBIX CUCTEM.

BaxHoll cocTaBHON 4YacThlO y4eOHOro mpolecca Ho AucCHUILIUHE «DPU3NOJIOTHS KUBBIX
CUCTEM» SIBJISIFOTCSI CEMUHAPCKUE U IIPAKTUYECKUE 3aHATHUS.

Cemunapckoe 3anamue (CeMUHAp) — OJHA U3 OCHOBHBIX ()OpPM OpraHu3aluu y4eOHOro
mpolrecca, NMpeaCTaBIAoNas co00il KOIIEKTUBHOE OOCYX/IEHHE CTYACHTAaMH TEOPETHYECKHUX BO-
IIPOCOB O] PyKOBO/ICTBOM IIPETO1aBaTels.

CeMuHap OpraHUYHO CBS3aH CO BCEMH JPYIMMHU (popMaMu OpraHu3anuy y4eOHOTO mpoliec-
ca, BKJIIOUasi, IPexJie BCEro, JIEKIUU U CaMOCTOATENNbHYIO paboTy cTyaeHToB. Ha cemunapckue 3a-
HATUS BBIHOCATCS Y3JIOBBIE TEMbI KypCa, YCBOEHHE KOTOPBIX ONPEIENeT KauyecTBO MPOQeccHo-
HaJIbHOM MOJTOTOBKHU CTYACHTOB.

Oco0eHHOCThIO CeMHMHapa SBJISETCS BO3MOKHOCTh PAaBHOIPABHOIO U aKTMBHOIO Y4acCTHUs
KaX/10TO CTYJICHTa B 00CYXJIEHUH pacCMaTpUBAEMbIX BOIIPOCOB.

Ilenvro ceMuHapcKuX 3aHATHUI ABISETCS CUCTEMAaTHU3alMs M 00001eH!e 3HaHUH 10 U3y4ae-
MO# TeMe, pazjieny, GOopMHpOBaHUE YMEHUI paboTaTh C JONOIHUTEIbHBIMUA UCTOYHUKAMHU UHDOP-
Mali¥, COTMOCTAaBIISITh U CPABHUBATh TOUKH 3PEHUSI, KOHCIIEKTUPOBATh IPOYMTAHHOE, BBICKA3bIBaTh
CBOIO TOYKY 3PEHHUS U T.II.

Cmpykmypa ceMuHapcKo20 3aHamus

K TUNUYHBIM CTPYKTYpPHBIM 2JIEMEHTAM CEMHHAPCKOTO 3aHATUS OTHOCSTCS:

- BCTYIIUTEIBLHOE CJIOBO IIPEnoiaBarers,

- OCHOBHAs 4acCTb,

- 3aKJIFOYUTEIBHOE CIOBO MPETOAABATEIS.

Bcmynumenwvnoe cnoeo npenooagamens KpaTko XapaKTEpU3YET MECTO TEMbI CEMHUHAPCKO-
IO 3aHATHS B U3Y4aeMOM NUCUUIUIMHE, IeNIM U 33/a4u 3aHATUS; MOOMIM3YET, OPraHu3yeT U aKTH-
BU3UPYET BHUMAHUE CTYJICHTOB.

Ocnoenasa wacms COCTOUT U3 BBICTYIUIEHUN CTYJIEHTOB U UX 00CYXJIEHUS.

3aknouumenvHoe c1060 NPENONABATENS PACIIPOCTPAHIETCS KaK Ha OTHAEIbHBIE BOIIPOCHI,
TaK U CEeMHHAPCKOE 3aHSTHE B LIEJIOM; COEPKUT BBIBOJBI U OLEHKY JESATEIBHOCTH CTYJIEHTOB, yC-
TAHOBKY Ha CJIEAYIOIIEE CEMUHAPCKOE 3aHATHE.

C nenbio aKTUBU3ALMU MBICIUTEIbHON IEATEIbHOCTH CTYIEHTOB, MPOOYKIEHUS Y HUX MH-
Tepeca K 00Cy,/1aeMOMy BOIPOCY, L[eI1eco00pa3HO BKIIOYEHNE B CEMHHAP 3JIEMEHTOB HOBU3HBI, a
MMEHHO TIIATEeIbHO MPOyMaHHbIN 1M0A00p HOBBIX MO (GOPMYIUPOBKE U 000OIAIOIIUX IO CMBICITY
BOIPOCOB, NMPHUBEIEHUE HOBBIX MHTEPECHBIX (PAKTOB, MCIIOJIB30BAaHHE HOBBIX HATJISHBIX U TEXHU-
YEeCKUX CPE/ICTB, IPUMEHEHNE NHPOPMAITMOHHBIX TEXHOIOTHI 00y4eHHUs.



CTyneHThl IPUXOAAT Ha CEMUHAPCKOE 3aHSATHE, MPEABAPUTEIHHO TTOTOTOBUBIINCH K HEMY.

CaMocToATEIbHOCTh PabOThl CTYIEHTOB IPU MOJATOTOBKE K CEMHHAPCKUM 3aHATHSIM U He-
MMOCPEACTBEHHO BO BPEMSI CEMUHAPCKHX 3aHITHI 00€CIICYNBACTCS HATMIMEM METOAMYECKHUX yKa3a-
HUH A7 CTYACHTOB U1 KaKJ0T0o 3aHATHs. B MeTonnyeckux yKka3aHusx cooOmaeTcs:

1. Tema 3ausrtus.

2. Llenb 3aHATHS: 3a4€M HEOOXOUMO yCBauBaTh Y4EOHbIN MaTeprall JaHHON TEMBI.

3. 3amaun 3aHATHS: KOHKPETHBIC 3HAHWS U YMEHHUSI, KOTOPBIC CTYICHT JIOJDKEH MPUOOPECTH.

4. IlepeueHb OCHOBHBIX TEPMUHOB.

5. YueOHbIe BONPOCHI, pa3dupacMbic Ha 3aHATUH.

Kak comoeumpuca kK ceMunapckum 3auAmMuaM.
3Has TeMy CEMHHAPCKOTO 3aHATHsI, HEOOX0NMO TOTOBHUTHCS K HEMY 3a0JIarOBPEMEHHO:
- yuTaiiTe yueOHbII MaTepuall o TeMe B ydeOHUKE, KOHCIIEKTE JICKIHH,
- COCTaBJISITE CIIOBaph TEPMUHOB,
- OTBEYATe Ha KOHTPOJIbHBIE BOIIPOCHI,
- pelIaiTe CUTyalOHHbIE 3aa4H,
- TOTOBBTECH JIaTh Pa3BEPHYTHIN OTBET HA Y4eOHBIE BOIIPOCHI.
['0OTOBHUTHCS MOKHO HHIMBHIYaJIBHO, TAPAMH WIIM B COCTaBE MaJIOW TPYIIIEI.

Kak pabomamps na cemunapckux 3auamusx.
Ecnu BBl TOTOBUIIMCH K CEMUHAPCKUM 3aHSTHSIM, TO UMEETe YETKOE MPECTABICHUE O TOM,
YTO U Kak Oyzaere JenaTh Ha 3aHATUU. B Havane 3aHATUS BBl JOJDKHBI IPUHUMATh aKTUBHOE ydYa-
CTHE B OOCYXJICHHH TEOPETHYECKUX YYEOHBIX BOIPOCOB, OTBEUATh HA BOIPOCHI MPETOIaBaATENs,
3aJlaBaTh €My BOIPOCHI [0 HESICHBIM BaM (pparMeHTaM U3y4aeMoOn TEMBI.
WNMest MHCTpYKLIMH, BBl BBIMOJHSAETE CEMUHAPCKOE 3aHSTHE, PEIIACTe CUTYAllMOHHBIC 3a/1a-
4i, oopMIIsieTe BHIIOTHEHHYIO paboTy B paboueil TeTpaau. Bel Moxkere paboTaTh MHANBUAYAIb-
HO, B IIap€ C JPYTUM CTYJI€HTOM HJIM B COCTaBE MaJIOW TPYIIIBI COTPYIHUYECTBA.

Bo epemsa cemunapckux 3anamuit goi:

- IOJDKHBI YETKO MPEICTABIATE ce0e: UTO U KakK JOJKHBI J1eN1aTh,

- OO0 1aeTe TULIHHY,

- criocobcTByeTe (opMHpOBaHHUIO paboueil aTMocdepsl, MPOTYKTUBHOM U TBOpUECKOil pabo-
Te,

- BHUMATEJbHO CIyLIaeTe MpenojaBareisi U BhICTYMAOUIMX C JOKJIAAaMU Ha CEeMUHApeE,

- CBOEBPEMEHHO KOHCYJIBTHPYETEChH Y MPETIOIaBaTells TI0 HESICHBIM BOTIPOCaM,

- He MelIaeTe paboTaTh APYTrUM CTYICHTaM,

- aKKypaTHO, PETMCTHYHO U CBOEBPEMEHHO odopmIIsieTe pe3ynbTaTsl CBOeH paboThI B pa-
Ooueii TeTpay,

- TOJDKHBI OBITH TOTOBBI OTBETUTH Ha BOMPOCHI IIPENOIABATEINS 110 COACPIKAHUIO U Pe3yJIbTa-
TaM BBIIOJIHSAEMOI paboThI.

Bo BpeMsi ceMUHapCKUX 3aHATHHA BBl MOXKET MOJYYHTh KOHCYJIBTAIIUIO MPETIOIaBaTels 1Mo
mo0oMy ydeOHOMY BOIIPOCY JTHOOO0N TEMBI.

IIpuas nomoi, Bel JOKHBI HIOBTOPUTH NMPOMACHHBIA HAa 3aHATUU MaTepUall U MOATOTOBUTh-
Csl K KOHTPOJIIO MTOJTYYEHHBIX BaMH 3HaHUIM U yMEHUIA.

Ompadomka cmyoeHmamu RPORYUEHHBIX CEMUHAPCKUX 3AHAMUL.

CeMuHapCKOE 3aHATHE, MPOIMYIIEHHOE CTYIEHTOM, OTpa0aThIBAETCS OJHUM H3 CIICIYIOIINX
CITIOCOOOB:

- CTYJ]eHT HpI/IXO)II/IT Ha HpaKTI/I‘IeCKOC 3aHATHUC 110 HpOHYIHeHHOfI TEMEC B CIICIIUAJIBHO BBbI-
JICTICHHOE JIJIS1 TOTO BPEMsI; OH CaMOCTOSITEIbHO BBIMOJIHSAET PabOTy, pellacT CUTyallMOHHbIC 3a/1a-
4K, oopMiIsieT pabouyro TeTpaab U OTBEYAE€T Ha BOIMPOCHI MPEIoiaBaTesi, MIPUCYTCTBYIOMIETO Ha
3aHATHH.



[TponymieHHbIe MPaKTHUECKUE 3aHATUS TOJDKHBI OTpadaThIBAThCSI CBOEBPEMEHHO, 10 KOH-
TPOJIBHOM pabOoThI 10 COOTBETCTBYIOIEMY pa3/ieily y4eOHOW UCHUIUINHBL.

['oTOBsICH K OTPabOTKE MPOMYIIEHHOTO 3aHSATHS, CTYIEHT JOJDKEH BBIYYHTh TEOPETHUECKUI
MaTepHall 1o TeMe 3aHATHs, U3yYUThb COJepkKaHUe paboThl, CAEIaTh COOTBETCTBYIOLINE 3aPUCOBKU
Wil 0POPMHUTH MPOTOKOJI FKCIIEPUMEHTA, BBIOJHUTH 3aIlaHUSI CAMOCTOSTEIILHONH PabOThI U OTBE-
TUTh Ha KOHTPOJIbHBIE BOIIPOCHI.

HenocpencTBeHHO Ha 3aHITUU CTYAEHT BBIIOJIHSAET padoTy, peliaeT NpeayIoKEHHbIE IIPEIo-
JlaBaTelieM CUTyallMOHHbIC 3a/1a4l U OTBEYAET HA €ro BOIPOCHI 110 y4UeOHOMY MaTepHally TEMBbI.

2. Ilnanbl ceMMHAPCKUX 3aHATHI 10 Y4eOHOH qucuuninae «Pu3noJ10rus ;KUBbIX CHCTEM

o HaumenoBaHue
u/n pasaesia JTUCUMII- Conep:xkanue
JIMHBI
1. Kierka kak equanna Gu3noJorn4yecKux npoueccos.

Tembl cemMunapckux 3ausamuil

1.1. | Knerka xak eguauna | CTpoeHUe KIETKH — BHYTPUKIIETOUHBIE OpPTaHEesUIbl, IIUTOCKENET, IIH-
(U3NOTOTHYECKUX T030J1b. Pa3mepbl KJIE€TOK U BHYTPUKIETOUHBIX CTPYKTYp. Perymsmus
MIPOLIECCOB. KJICTOYHBIX (PYHKIIHA.

2. | BHYTPHMKJIETOYHBII M BHEKJIETOYHbII MaTPHKC.

Tembl cemunapckux 3ausamuu

2.1. | buoxumus BHYTpH- | MUKpO(dMIaMEHTBI, MUKPOTPYOOUKH, MPOMEXKYTOUHBIE MHUKpO(duiIa-
KJIETOYHOTO M BHe- | MeHThl. COCTaB BHEKJIETOYHOI'O MaTpuKca — (UOpUILIApHBbIE OENKH,
KJICTOYHOTO MaTpHK- | TOJHMCAXapH/Ibl, TPOTEOTNIMKAaHbL. bazanpHas MeMOpaHa — crieruaiu-
ca. 3upoBaHHasi (opMa BHEKJIETOUHOTO MaTpukca. MHTerpunsl. B3anmo-

JIeIICTBUE IINTOCKEJIETA U BHEKJIETOYHOIO MaTPUKCA.
3. | MudopmanmoHHas cucTeMa KJIETKH.
Tembl cemMunapcKkux 3anamuu
3.1. | Knerounoe siapo. Knerounoe simpo. CTpyKTypHO-(QYHKIIMOHAIbHAS OpTraHU3aIus Xpo-
MocoM. KOMIakTHOCTb T'€HOMa 3yKapuoT. XpOMOCOMBI MIIEKOIH-
tatronmx. Kapuorur.

3.2. | Bocrpoussenenue u | Bocnpousseaenune M peanusanus reHeTHUecKoW uHpopmanuu. Xa-
peanu3anus TEeHETH- | paKTepUCTUKAa reHerndeckoro kona. Pemmkanus JHK u e€ peryns-
yeckoil ~ uH(opMa- | M. TpaHCKpUNLUS U CTPYKTypa TPAHCKPUIITOHOB. Perymsmus
LIUH. TpaHcKpunuuu y sykapuort. IIpoueccunr PHK — kenupoBanue, nosu-

aneHunupoBanue. CtpykTypa pubocoM. CHHTE3 MOJUMENTHAOB Ha
pubocome (Tpancnsust).

4. | O0MeH BeleCTB M JHEPIrHHU B KJIeTKe.

Tembl cemunapckux 3ansamuu

4.2. | Obmen BemiectB u | Ompenenenue NOHATHH 00 0OOMEHE BEIIECTB, JHEPTUU U UH(OPMAIHH:
SHEPTUU B KIIETKE. MeTabonu3M, KaTaboau3M, aHaboIu3M, pelenTopHble cucTeMbl. CBA3b

MEXy 0OMEHOM OEJIKOB, YIJIeBOI0B U JUNUI0B. OOMEH BEIIeCcTB Kak
erHasl CHCTeMa IPOIECCOB. YPOBHHU PEryisiiuid OOMEHa BEIIECTB B
opranusMe. MoJeKyIsIpHbII ypoBeHb peryisaiuu. Kiertounslii ypo-
BEHb PETYJISIUU.
5. | ®u3no0rus KJieTo4Hoil MeMOpaHbI.
Tembl cemunapckux 3ansamuu




HauMenoBanue

13?1 pa3jaesia JUCLMII- Conep:xanue
JIMHBI

5.1. | Ponp Guosnextpuue- | cTopust OTKpBITHS OMO3NIEKTpHUEcKuX mnoteHuanos. Knaccuduka-
CKUX IOTEHIHAJIOB B | U OMOIEKTPUUYECKUX MOTEHIMANIOB. bronornyeckuii anekTporexHes.
(YHKIMOHUPOBAHUHU | DHEPreTHUecKasi pojb OMOAIEKTPUUYECKUX MOTEHIUMANIOB. Perymstop-
JKUBBIX CUCTEM. Hasl poJib OMONIEKTPUUYECKUX MOTEHUUAIOB. TpaHCIIOPT BEIIECTB 4Ye-

pe3 memOpany. [laccuBnblil Tpancnopt (ocmoc, ¢punbrpanus, 1udpdy-
3us1). AKTHBHBIN TPAHCIIOPT.
6. | Ca®- TpamcnopTupylomme cHCTEMBI M MeXaHM3MbI  PEryJISIMH  YPOBHS
KaJIbIHA B KJIETKe.

Temvl ceMUHApPCKUX 3aHAMUL

6.1. | Ctpoenue u pabota | KanbiueBble Hacochl JKMBOM KJIETKM. MeXaHHM3M IepeHoca HMOHOB
kanpieBoil AT®da- | kanpuus. Ctpoenue u pabora kansiueBod AT®a3zel. M3odepmenTs
3BL. kanpuueBoil AT®a3bl. Kanbuuessle KaHaabl CapKOILIa3MaTHYECKOTO

pernkynyma. Bryrpukierounsie Ca’*-cBsispiBaromme 6eIKn — Kiac-
cu(UKaIMsl, CTPYKTYpa U MEXaHU3M (DYHKIIMOHUPOBAHHUS.
7. | B3aumopeilicTBHe KJIETOK — CHHAICHI U penentopbl. TpancmeMOpaHHasi epeaya CUI-
HaJ10B. Meauaropel. buoreHnbie aMHHBI.

Tembl ceMUHAPCKUX 3AHAMUL

7.1. | Buyrpuxierounsle Posnb cAMP-3aBucumoii cuctemMbl BHYTPUKJIETOUYHON CUTHAJIM3ALUU.
CUTHAJIbHBIE IIyTH. Pone cGMP-3aBucumoii cuctemMbl BHYTPUKJIETOYHON CUTHAJIM3ALUU.

Ponme merabonuroB Qocdonumnazsl C, apaxuJOHOBOH KHCIOTHI BO
BHYTPUKJIETOYHOW CUTHAJIU3ALUN.
8. | Crpecc, cTpecc-peaju3yoiiye u cTpecc-THMUTHPYIOLIE CHCTEMBI.

Temvl cemunapckux 3auamuil

8.1. | Crpecc, crpecc- | @enomen crpecca. Crpecc-peakuus. Crpecc-cuctema. Ctpecc-
peannsyromue U | peanusyronie cucremsl. CTpecc-TMMUTHPYIOINE CUCTEMBI. ['eHeTH-
cTpecc- YECKUE MEXaHU3MBbI IPEPACIIONIOKEHHOCTH K CTpECCy.
JUMUTHPYIOIINE
CHCTEMBI.

9. | Mexanu3mbl ”MMYHHTeTAa. Helipo3HI0KpUHHBIE MeXaHU3MbI peryJsinuu GyHKUHA UM-
MYHHOI CHCTEeMBI.

Temvl cemunapckux 3auamuil

9.1. | OcHoBHble mposiBie- | OnpeneneHne NOHATHS «UMMYHUTET». [ TaBHbIE (QYHKIIMM UMMYHHOMR
HUS W MEXaHU3MBbI | cucTeMbl. AHaTOMUS U (PU3MOJIOTUSI UMMYHHOM cructembl. OCHOBHBIE
MMMYHHOT'O OTBETa. | 3aKOHOMEPHOCTU Pa3BUTUS MMMYHHOI'O OTBeTa. ['ymopaiibHble (ak-

TOpbl UMMyHHTeTa. CTaguu pa3BUTUS UMMYHHOIO oTBeTa. IMMyHHast
noJjicucTemMa Koxku. MIMMyHHas cucreMa CIM3UCTBIX 000JI0YEK.

9.2. | HeliposnnokpuHHbie | MoJeKyaspHbIE OCHOBBI HEHPOTOPMOHAIBHON PEryIslid UMMYHHOR
MeXaHu3Mbl perynsi- | cuctembl. Biausaue AKTIT M rimiOKOKOPTHUKOWIOB HAa (PYHKIIUH UM-
uuu  QYHKIMH UM- | MyHHOM cucTembl. BiinsHue aapeHepruueckux coeAMHeHUH Ha (PyHK-
MYHHOH CHUCTEMBI. MM HMMMYHHOH CHCTEMBbl. BiusHME THUPEOTPOIIHOrO TIOPMOHA Ha

GyHKIIMM HMMMYHHOM cHCTEMBbl. BiusiHME MOJIOBBIX TOPMOHOB Ha
(YHKIIMY IMMYHHOM CUCTEMBI.

10. | KneTouHblii UKJI, aNIONTO3 M OHKOI'eHe3.

Temvl ceMUHApPCKUX 3aHAMULL

10.1. | Knetounsi  mwki. | [Tepuonsr kiaetodroro mukiia. [{ukmnH3aBrCHMBIe KWHA3bl. CHTHATB-
AmonTo3 M OHKOre- | Hbl€ IyTH, HIYIIUE K [IUKIMH3aBUCUMBIM KHHAa3aM. MexaHu3M JeicT-
HE3. BUS KOMILJIEKCOB IIUKJIMH — LUKJIMH3aBUCUMbIE KHHA3bl B KIIETOUHOM

1ukie. KoHTposb KIETKH 3a MPOX0KIEHUEM KJIETOYHOIO IIUKJIA.

10.2. | Atonito3 W OHKOTre- | AIONTO3: IyCKOBBIC (hakTOphl. bruosornyueckas poiib arnonro3a. I eHe-
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n/n

HauMenoBanue
pa3aeJia JUCIHHUIN-
JIMHBI

Conep:xanue

HC3.

THYECKasl MPUPOJIa OHKOreHe3a (TUIbI T€HOB, OTBEYAIONIMX 32 OHKO-
reHe3, crocoObl U3MEHEHUsI TeHOMa KIIETKH). ATONTO3: CBSI3aHHBIE C
HHUM IIPOTOOHKOT'€HBI U ONTYXOJIEBBIE CYIIPECCOPHI.

3. Hepeqeﬂb 06pa30BaTeJ’IbHLIX TeXHOHOFHﬁ, HCII0JIB3YEMBIX IPH OCYLIECTBJICHHUU IpoIecca
oﬁyqemm o JUCHUIIJINHE

No Oopa3zosamenvnasn Xapaxmepucmuka Ilpeocmaenenue

n/n mexHo102uA OUEHOUYHO020 cpeo-

cmea 6 ghonoe

1. Pedepar CpencTBo, 1Mo3BoJIsitOLIee MPOBOAUTE caMo- | Temsl pedepaTroB

CTOSATEIbHBINA MMOUCK MaTepUajoB MO 3a/laH-
HOW Teme, pedepupoBaTh M aHATH3UPOBATH
UX, IPaBUIBHO OQOPMIISTH U, MPH HEOOXO-
JUMOCTH, 3aIIUIIATh CBOIO TOYKY 3PCHHUS 110
npobaemaTuke pedepara
2. Hoxkian / coobmie- | CpencTBo, MO3BOJISIONIEE MTPOBOAUTH caMoO- | TeMbl TOKIam0B /
HUE CTOSATEIbHBINA MMOUCK MaTEpUajoB MO 3a/laH- cooO1IeHu

HOW TeMe, aHaJM3UPOBaTh WX, W H3JIaraTh
MOJIYYEHHYI0 HHPOPMAIIHIO 00y4YaIOIIIMCS.

3. [TpoGiiemuoe 00y- | [TocnmenoBarenbHOe W IeneHanpaBieHHOe | Tema (mpobiema),

yeHue (mpobyieM- | BBIABIDKEHUE Tepes] OOyJaroIlUMUCA MPo- KOHIEHIIHS U
HBIC JIGKI[UU, CEMU- | OJIEMHBIX 3a/lay, pasperias KOTopble 00y- | OXKHIIaeMbIH pe-
HApCKUE U NMPAKTU- | YaeMble aKTHUBHO JOOBIBAIOT 3HAHMSI, Pa3BU- | 3YIbTAT KAXJIOTO
YECKHE 3aHATHSA) | BAIOT MBIIUICHUE, JEJIal0T BBIBOJBI, 0000- THIIA 3aHITHN
IIAIOIIHAE CBOIO MO3UIMIO 110 PEIICHUIO I10-
CTaBJICHHOH MPOOJIEMBI.
4. Cemunap- KonnexktuBHoe o6cyxaeHue kakoro-nmubo | Bompock k cemu-
JUCKYCCHUS CIIOPHOTO BOTPOCA, MPOOJIEMBI, BBISBICHUE Hapy
MHEHHH B IpyIIIIE.

o. TpanuunoHHbBIE Coznianue ycnoBHil, pu KOTOpbIX oOyuaro- | TecTsl, mpakTuye-
TEXHOJIOTUH (MH- | IIMEeCs TOJIb3YIOTCS MPEUMYIIECTBEHHO pe- CKHUE 3aJ]aHus
(dbopMaIMoHHbIE | TPOAYKTUBHBIMU METOJaMH TIpU paboTe ¢

JICKIIUH, PAKTUYe- | KOHCIEKTaMH, Y4eOHbIMH TOCOOUSMH, Ha-

CKHe U JabopaTop- | Oirofas 3a HM3ydyaeMbIMU OOBEKTAMH, BbBI-

HBIE 3aHSITHSI) MOJIHSASA TIPAKTHUECKHUe PabOThl MO0 UHCTPYK-
117078

JI1st KaXK0M TEXHOJIOTHH B COBPEMEHHBIX YCIOBUAX HEOOXOIMMO MPOCKTUPOBAHUE TPE3EH-

Tauu.

4. O01u1ee MOHATHE O NMPE3eHTANMHU

IIpe3entanus (ot nar. Praesent — mpencraBieHne) — JOKYMEHT WM KOMIUIEKT JTOKYMEH-

TOB, TIPETHA3HAYEHHBIN JIJIs1 IPEICTABIICHUSI YeT0-Tn00 (OpraHu3aIuu, IpoeKTa, MPoayKTa 1 T.I1.).

L{enp mpe3eHTalMK — IOHECTH J0 ayAUTOPUH MOJTHOLICHHYIO0 HH(POPMAIHIO 00 00BEKTE Mpe-

3eHTaIuu B yaoOHou popme. Takum 0O6pazoM, mpe3eHTAIMs — 9TO KPaTKOe U HATJISTHOE TPEICTaB-



https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA

neHue nHpOpMaInH, MOMOTAroIIee TOKIAIIUKy OoJiee JeTalbHO PACKPHITH CYyTh ero paboTel. Ceil-
Yyac WX aKTUBHO HCIIOJIb3YIOT B 00pa30oBaTebHOM IpOIiecce NeIaroru, CTyACHThI, ITKOJIbHUKH.

Kak mpaBuio, mpe3eHTanusi COCTOUT U3 HECKOJBKUX JIMCTOB, HA KOTOPBIX MPEJCTABISIOT
M300paXkeHus, TuarpaMMbl, TaOJIULIbI, KpaTkoe onucanue. [Ipe3eHTanyss MOXeT NpeACcTaBlATh CO-
0011 coueTaHne TeKCTa, TUIIEPTEKCTOBBIX CChIJIOK, KOMIIBIOTEPHON aHUMAIIWH, Tpa(uKH, BUJEO, MY-
3bIKA ¥ 3BYKOBOT'O psAjia (HO He 00s3aTelbHO BCE BMECTE), KOTOPhIE OPraHU30BaHbI B €UHYIO Cpe-
ny. Kpome Toro, mpe3eHTanusi UMEeT CIOKET, CIICHApUI U CTPYKTYpY, OPTaHH30BAHHYIO IS y100-
HOT'O BOCIIPUSTHS HHPOPMALIHH.

OTnu4uTeNbHON 0COOCHHOCTHIO NPE3CHTAIMU SBISIETCS €€ MHTEPAaKTUBHOCTh, TO €CTh CO3-
JaBaemasi JJisl [0JIb30BaTeNsl BO3MOKHOCTh B3aUMOJICHCTBUS Yepe3 3JIEMEHTHI yIipaBieHus. B 3aBu-
CHUMOCTH OT MECTa UCIIOJIb30BAHUS MPE3CHTALMHU Pa3IMYa0OTCs ONPEICICHHBIMUA 0COOCHHOCTSIMH.

[TpesenTanusi, co3gaHHas AJig CaMOCTOSITEIbHOTO U3yYEHHs, MOXKET COJIEPKaTh BCE MPUCY-
IIMe el 3JEeMEHTHI, UMETh Pa3BETBICHHYIO CTPYKTYPY U paccMaTpuBaTh OOBEKT MPE3CHTAIMH CO
BCEX CTOPOH. Peanuzyercs, kak MpaBUiio, C UCIOJIb30BAaHUEM JIEMEHTOB FHIIEPTEKCTA.

[TpesenTanms, co3ganHast Uil MOAJCPKKH KAKOTO-TMO0 MEPONPHUATUS WM COOBITHS OTJIH-
yaercs OoJblel MUHUMAaIUCTUYHOCTBIO M MPOCTOTON B IJIaHE HAJIM4YMs MYJIbTUMEAHA U AJIEMEH-
TOB JUCTaHIMOHHOTO YIPABICHHS, OOBIYHO HE COACPIKUT TEKCTA, TaK KaK TEKCT MPOTOBAPUBACTCS
BEIYILIUM, U CIYXUT JIJISl HATJISIAHOTO TIPEICTABJICHHUS €ro CIIOB.

[IpesenTanms, co3ganHas Uil BUICOJEMOHCTPAIINH, HE CONEPKUT MHTEPAKTHBHBIX JIEMEH-
TOB, BKIIIOYAET B ce0s BUACOPOIHUK 00 00BEKTE MPEe3eHTAIIMH, MOKET CO/IePKATh TaK)Ke TEKCT U ay-
THOAOPOXKKY. Pa3HOBUIHOCTBIO TaKOH MPE3EHTAIINH SBIISIECTCS PEKIAMHBIN POJUK.

[TpesenTanusi, co3nanHas 1jisi JIEKTPOHHON PEKJIaMHON PACCBUIKU, CO3/IAETCsl ¢ MUHUMAb-
HBIM IPUMEHEHUEM HHCTPYMEHTOB MYJbTUMEINA B LEJISIX YMEHBIICHHS 00beMa MUChMa.

[TpesenTanus B (hopMare MPHIIOKEHUS 11 MOOMIIBHBIX Tee(OHOB U CMapTPOHOB CO3/aCT-
Csl C YUETOM MPOCMOTpa Ha TIOPTATUBHBIX YCTPOCTBaX (HEOOJBINON pa3Mep dKpaHa, OrpaHUICHUS
o o0beMy MaMsiTH W T..) U MOXKET paccbuiatbes mnocpeactBoM MMS-coobmenuit i 1o
Bluetooth.

VYyeOHast mpe3eHTanus, co3aHHas Ui IPOBeIeHUs 3aHATHs B 00pa30BaTEIbHOM yUpexk/ie-
Huu. Bmecte ¢ yueOHOMI npe3eHTannii 00bIYHO UCTIONIb3YETCs KOHCIEKT YpOKa.

Ectb u npyrue tunsl npezeHtanuidi. Ho BHe 3aBUCMMOCTHM OT HCIIOJIHEHHS KaXKAas caMmo-
CTOSITeNIbHAS TIPE3EHTAlMsl JOJDKHA YETKO BBITIONHSATH IMOCTABJICHHYIO IENb: HOMOYb OOHecmu
mpeoyemyio unghopmayuio 06 06veKme npezeHmayuu.

5. OcHOBHBIE COCTABJISAIONINE NTPEe3eHTAlNH

OcHoBHas mporpaMma Juis NMpoeKTHpoBaHUs npezeHTauuun — Microsoft Power Point (mpu-
4YeM, OHa €CTh Ha OOJIBIIMHCTBE KOMIIBIOTEPOB, T. K. UAET BMecTe B komiuiekte ¢ Word u Excel).

Jlaniee Hy)X€H KadyeCTBEHHBI MaTepUall: TEKCT, KapTHHKH, 3BYKH, BO3MOXXHO U BHJIEO.
MosxHO 000WTHCH KHUTaMH, OCOOEHHO €CJIM y BaC Ha MOJIKE HEI10Xasi KOJIEKIHS.

Texcm 13 KHUT MOXXKHO OTCKaHHMPOBAaTh U paclo3HaTh, a Janee nepesect B popmat Word.
Ecnu y Bac HeT KHUT, WM UX MaJlo, MOKHO BOCIIOJIb30BaThCsl 3JEKTPOHHBIMU OMOINOTEKaMH.

KpoMe KHHUT, XOpOILIMM BapHaHTOM MOTYT CTaTh pedeparbl, BOSMOXKHO Jaxe Te, KOTOpbIe
BbI CaMH IHCAJIM U CaBajIM paHee. MOXKHO BOCIIOJIb30BAThCS MOMYISIPHBIMU CaliTaMH U3 KaTaJlora.
Ecnu cobpath HECKOJIBKO MHTEPECHBIX peepaToB MO HYKHOH TeMaTHKe - MOXKET MOJIY4YUThCS OT-
nu4Hasg npe3eHTanus. He numiHuM Oyzner mpocTo MOMCKaTh CTaThU B MHTEPHETE Ha pa3udHbIX ¢o-
pymax, 6iorax, caiitax. OueHb 4acTo MMOMaJatoTcsi OTMEHHBIE MaTepHUaJIbI.

Kapmunku, cxemot, cpaguxu

KoHneuHo, caMbIM MHTEpPECHBIM BapHUaHTOM ObLIM ObI Balllv JU4YHBIE (oTOrpaduu, KOTOphIE
BbI CJIeJIaJIM B IPOIlecce MOArOTOBKU K HAaNMCaHMIO Mpe3eHTaunu. Ho MoKHO 000HTHCh U TOMCKOM
SAnnexca. K Tomy ke, He Bcerjia eCTh BpeMsl U BOBMOXKHOCTH I 3TOTO. I'pauku ¥ cXeMbl MOXKHO
HAYepPTUTh CAMOMY, €CJIM y BAaC €CTh KaKHe-TO 3aKOHOMEPHOCTH, WJIM BBl CUMTAIU YTO-HUOY/Ab MO
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dbopmyne. Hammpumep, 111 MaTeMaTHYECKUX pacyeToOB, €CTh MHTEPECHAs MPOrpaMMa JIJIsl COCTaBIie-
Hus rpadukoB Graph. Ecnu He cMokeTe HaATH MOAXOMSINYIO MTporpaMMmy, rpaduK MOKHO COCTa-
BUTH M Bpy4YHYI0, HapucoBath B Excel'e, nim npocto Ha nmcte Oymare, a 3aTeM ero cororpadupo-
BaTh WJIM OTCKAaHUPOBATh. BapraHTOB MHOTO...

Buoeo

CHSTh KaU€CTBEHHOE BHUJIEO — JIETIO HE MPOCTOE, J1a emle U 3aTpaTHoe. O/IHa BUJIEOKaMepa He
BCEM II0 KapMaHy, a €Ill¢ HY)XHO NpaBWIbHO oOpaboTaTk Buaeo. Ecinum y Bac ecTh Takas BO3MOXK-
HOCTh — HEMPEMEHHO UCIOJB3YyiTe ee. Hampumep, 4TOOBI MOKa3aTh JETATbHO KAKyH-TO KOHKPET-
HYIO BEIllb, KOTOPYIO CJIOKHO OOBSCHUTH Ha KapTWHKE. KcTaTh, MHOTHE MOMYJSPHBIC BEIIU YXKE
KTO-TO CHSUI M X MOKHO HailTH Ha Youtube (Wiau Ha Ipyrux XOCTUHTAX BUAEO). U eme oquH nHTE-
pPECHBIN BapuaHT CO3JaHUS BUACO — €r0 MOXKHO 3amucaTh ¢ dKpaHa MOHUTOpA, MpUYeM J00aBUTh
elIe ¥ 3BYKOBOE COIMPOBOXKJICHHE, HAIIPUMEP, CBOM T0JIOC, PACCKA3BIBAIOUIUN YTO MPOUCXOJUT Ha
JKpaHe MOHUTOPA.

6. Oopmiienne npe3eHTALNH

Jlo Hayana npoeKTUPOBaHUS MTPE3EHTAIMKA HE0OX0JUMO COCTaBUTH IJIaH Bamiero goknaza.
Kaxoii Obl HU OblIa KpacHBOM Ballla Mpe3eHTalus — 0€3 Balllero BHICTYIIJICHUS! OHAa BCETO JIMILb Ha-
00p KapTHHOK U TekcTa. [loaTomy, mpekae yeM HauuHATh JIeaTh, ONPEISIUTECh C IOTUKON Ballle-
I'0 BBICTYIUICHUS.

Bo-nepgwvix, opueHTHpyeTECh Ha CIlyllIaTeNel Baero fokinana. Kakue y HuX uHTepecsl, 4To
Oonpmie Obl UM TIOHpaBHIIOCH. [lopoit ycnex 3aBHCHT OoJble HE OT MOJHOTHI WH(POPMAIHH, & OT
TOT0, Ha YeM Bbl COKyCcHpyeTe BHUMAHUE, KaKie PacCTaBUTE aKICHTHI.

Bo-emopuix, onipenenute riaBHyIO 1EeIb Balled Mpe3eHTauu. Bo3MoxkHO, OHA paccKa3blBa-
€T 0 KaKHX-TO METOJIaX MU COOBITUSAX, TEOPETUUECKOM MaTepuaje, HOBBIX OTKPBITHSX B HayKe U
np. He cnenyer memars pa3Hble HampasiieHUs B oAMH Aokiaj. [loatomy cpasy omnpenenurech ¢
KOHIIETILIME CBOEro BBICTYIUIEHUS, MPOIyMaiiTe, YTO Bbl OyZeTe TOBOPUTH BHAyalle, B KOHLE - U,
COOTBETCTBEHHO, KaKHe Cai/ibl U ¢ Kakoi nHpopMalueil Bam MoHaa00sTcsl.

B-mpemubux, 60NbIIMHCTBO JTOKJIAJYUKOB HE MOTYT MPABUIIBHO PAacCUUTaTh BPEMsI CBOETO
nokianga. Ecau Bam AaroT cOBceM HEMHOTO BPEMEHH — TO JIeJIaTh OTPOMHBIN JTOKJIal ¢ BUJEO U 3BY-
KaMu — HeT cMbIcia. Y ciymareneil He OyneT BpeMeHHu Jake MPOCMOTpeTh ee. ['opa3no myuine,
cenaTh HEeOOJBIIOE BBICTYIJIEHUE, @ OCTAJIbHOM MaTepuai pa3MecTUTh B APYroil cTaThbe U BCEM
3aMHTEPECOBABIINMCS — CKOIIUPOBATH €€ HA HOCUTEIIN.

7. PadoTa co cjaaiaom
OOBIYHO, TIEPBOE YTO JENAIT, MPH Haudaje padoT Haj Mpe3eHTaluueld — ATO JoOaBJICHHE

CIIaliJI0B (T. €. CTpaHUueK, KOTOpble OyIyT CO/epKaTh TEKCTOBYIO U IpaUuecKy0 HHPOPMAIHIO).
Caenatb 310 IIpocTo: 3amyckaere Power Point, n HaxumaeTte «ry1aBHast/co31aTh caaly.
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L [A] ipudpre - |

NapameTpa OpHEHTALNSE i
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Moxas cnaiigos Peuensnposamme Bug

L I W e
| @ Lilp e ~
:; n!p::::;u 0|::;HTBLEIHI Teser @3@0 T CrpuiTh pOHOBHIE PHUOYHEN

Maparmerpel CTRaHMLE | Teme bom [

Jlanee perakTHpyeM TEKCTOBYIO HH(DOPMAIUIO TPE3CHTAIINH.
8. Padora ¢ TekcToM

C texctom B Power Point pabotaTh mpocTo u Jierko. JJocTaToYHO HaXKaTh B HYXKHBIN OJI0K
MBIIIKON U BIIUCATh TEKCT, JTMOO MPOCTO €r0 CKOMUPOBATh U BCTABUTH U3 JPYTOT0 JOKYMEHTA.

Tak e pu TOMOIIM MBIIIKH €r0 MOKHO JIETKO MEPEMECTUTD WJIH TIOBEPHYTh, €CIIH 3aKaTh
JIEBYIO KHOIIKY MBIIIIKM Ha TPaHHUIE paMOYKH, OKpysKaroieil Tekct. B Power Point, kak u B 00bI4-
nom Word, moauepkuBaroTCsl KpaCHOM YepTOi BCe CI0Ba, HAMCaHHBIE ¢ ormOKkamu. [loaTomy 00-
pamaiite BHUMaHHe Ha opdorpaduio — oueHb HEMIPUATHO, KOT/a Ha MPEe3eHTAINH BUIUIIb TPyObIe
omuOku. J[o6aBsieM TEKCT Ha BCE CTPAHUYKH, TOTYIHTCS IPUMEPHO CIIETYIOIIEE.
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':_ MNpezexTauwal & Microsoft PowerPoint

Awzaiin A Mokas «

Peuerzmposanne

E AneTa.” -@C‘mﬂubom'
™ [A] wpngm -
MNapameTpe Opuentaums b | CrpHTE GOHOBLIE PHCYHKH
CIpAHWLEl  cnaRaa - - [C]3ddexm - | w » i
MNapaMmeTpel CTREHWLE Temu ! Pon F]

oE. x]

[Momarosoe pyKoBOACTBO!

i I'Ipeseumqm_1 Z Microsoft ane_rPoint 3

TnasHan Boraeka : Avzaiti ! Axumauna Mokas crailgoe PeLEHIMPOBAHNE Bug @

1 Lli“l D n bl @ Crman oHa ~

E] WpngTe ~
MapameTpel OpuerTauma | Tems — I CpiTe BOHOBE { !
cpammus  cnigat || - [O)30derma~ i P | i

Napamerpsl CYpaHALE | Temu

Y710 TaKoe npeseHTauma?

* Jlan Gbl MpOCTOE OTIpeJe/IeHHE - 3TO KPaTKOe
HaI/IAIHOe NpeICTaB/Ie e HHPOPMALHH,
TIoMorawllee 10KIATINKY Do/lee TeTATLHO PACKPLITh
CyTh €ro padoTEH.

* Ceilyac HX HCIIO/TB3YIOT He TO/IBKO BH3HecMeHs! (KaK
paHbIIe), HO H MPOCTEIe CTYAeHTH, INKOTBHHKH, Ja B
o0meM, Bo MHOTHX cdepax Halle HH13HH!

9. PerakTHpoBaHHe U BCTABKA rpa)uKoOB, IHATPAMM, Ta0JIHIL
Juarpammsl U rpaduxu, 0ObIMHO, MPUMEHSIIOTCS U1 TOTO, YTOOBI HArJSAHO MPOJIEMOHCT-

pUpOBaTh U3MEHEHHE OJHUX IOKa3aTeNeil, OTHOCUTENbHO JIpyrux. J{as BCTaBKM AMarpaMmbl, Ha-
MuTe B mporpamme Power Point: «BctaBka/quarpaMMbiy.
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Jlanee mosiBUTCSI OKHO, B KOTOPOM OyJIe€T MHOTO Pa3IUYHBIX BUIOB JUArPaMM U TPapUKOB —
BaM OCTaJOCh TOJbKO BBIOPATh MOAXOJAILYI0. 31€Ch MOXKHO HAalUTH: KPYTOBbIE TUarpaMMbl, TOUEU-
HBIC, JIMHEHHBIE U T.A. [locie Toro, Kak BbI OIPEAETUTECH C BRLIOOPOM, TIepe] BAMU OTKPOETCSI OKHO
Excel ¢ mpeasoxxeHnem BBeCTH MOKa3aTeld, KOTOPbIe OyayT 0TOOpakaThesi Ha rpaduke.
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| CTram guarp

%
MonynapHOCTb NpeseHTauni

MomynAapHOCTs

Micworox | |

® 201107

1
Magizrog ||
M:oa3rom |

Jlyist BCTaBKM TaOJUI, HAOKMUTE Ha: «BCTaBKa/Tabmuiay. O0paTtuTe BHUMaHUE, 9TO BBI Cpa3y
K€ MOXKETe BHIOpATh KOJIMYECTBO CTPOK U CTOJOIIOB B CO3aBaeMOi TabIHUKe.

it (51 fava v epema Mg O6mext

|| 3ameTkmM K cnaiay
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MpesexTauwal 2 Microsoft PowerPoint
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10. PaGoTa ¢ MequamaTepuajaMu

CoBpeMEeHHYIO MPE3CHTAIMI0 OYeHb CIIOXHO MPEACTaBUTh 0e3 kapThHOK. [loaTomy BcTaB-
JISTh UX KpaiHe jKelaTelIbHO, Beb OOJIBITUHCTRY JIFOJIeH OyleT CKydHOBATO, €ClIK HEe OyJeT WHTe-
PECHBIX CHUMKOB. B TO e BpeMs, cTapaiiTech He pa3MeliaTh MHOTO KapTUHOK Ha OJHOM CIale,
Jydiie caeiaiTe KapTHHKH TMOKpYITHee W A00aBbTe emie oauH ciaig. C 3agHuX pSI0oB HHOTIA
OUYEHbB CII0)KHO Pa3TIsAeTh MaJCHbKUE IeTaTH U300paKEeHUH.

J106aBUTH KapTUHKY MPOCTO: JKMETE «BCTaBKa/M300paxeHus». Jlamee BeIOMpaeTe MeCTo, T/1e
XpaHATCS y BaC KAPTUHKHU U 100aBIIIeTe HYKHYIO.
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TaGanuel Mrnoerpauim Texer

BcraBka 3Byka M BHJIeO OYEHb OX0XKHU O CBOEH cyTu. BooO1e, 3T Bemu He Bcerja u Be3-
Jie CTOMT BKJIIOYATh B Mpe3eHTannto. Bo-nepBbix, He Bcerja U He Be3e YMECTHO, €CIIM Y Bac OyaeT
3BYYaTh MY3bIKa IIOCPEAHN MOJTUAHUS CITyIIATENeH, MBITAIOMINXCS MPOAHATTU3UPOBATh Bally padoTy.
Bo-BTOpBIX, Ha KOMIIBIOTEPE, HA KOTOPOM BbI Oy/i€Te MPEACTABIATh CBOIO MPE3EHTAIIMIO MOXKET He
0Ka3aThCsl HYXKHBIX KOJECKOB WIIH €Ile KaKuX-1100 (Haiios.

Jnis no6aBneHust My3bIKH UM (pUIIbMa, IIETKHUTE: «BCTaBKa/(PUIBM(3BYK)», ajlee YKaXHUTe
MECTO Ha BallleM JKECTKOM JIMCKE, T/Ie JIKUT (haii.
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[Iporpamma Bac mpeaynpeauT, 4To MpU MPOCMOTPE JAHHOIO ciaiija OHAa aBTOMAaTHYECKU
HaYHET BOCIPOU3BOAUTH BH 0. Coramaemcs.

Microsoft Office PowerPoint Iﬁll

o BocnpouzeoanTe dMAeM NP9 NoKase cnainos?

MoK&SETE CNPABEKY =

.ﬁ.E:'E}MaTMHEDm Mo wen4ky

11. Hano:xxenne 3¢ppexToB, Nepexoq0B U AHUMALMH

HaBepHoe, MHOTHE BHIETH Ha MPE3CHTAIUAX, U JaKe B (PUIbMaX, UTO MEXIY HEKOTOPBIMU
KaJpamMu CII€JaHbl KPACUBBIE MEPEXObl: HAPUMEpP, KaAp KaK CTPAHUIIA KHHUTH, MMEPEIUCTHIBACTCSA
Ha CIEAYIOLIMW JIUCT, WM IUIAaBHO pacTBoOpseTcs. To ke caMoe MOXKHO CHejlaThb U B Iporpamme
Power Point. [{yist aToro BeIOEprUTE HYXKHBIN Cllaii B KOJOHKE ciieBa. Jlanee B pasjenie «aHuMarus»
BBIOEPUTE «CTUIJIb TIEpeXo/ay. 31eCh MOXKHO BBIOPATh NECATKU pa3HbIX cMeH cTpanull. Keratu, mpu
HaBEJICHUH Ha KXY — BBl OyJIeTe BUJIETh, KaK CTpaHHUKa Oy/IeT 0TOOpakaThCs MPH JEMOHCTpa-
uuu. Basxcno! Tlepexon nelcTByeT TOJBKO HAa OJMH Claiijl, KOTOPHIA BBl BeIOpanu. Ecnu Bbl BEIOpa-
JIY TIEPBBII claiijl, TO 3alyCK HAYHETCs ¢ 3TOro nepexonal
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[TpumepHO Te ke camble APPEKTH, KOTOPhIE HAKIIAJBIBAIOTCS HAa CTPAHMIBI IPE3CHTALIUH,
MO>KHO HAJIOXKUTh M HAa HAIIM OOBEKTHI Ha CTPAHUIIE: HAPUMEp, Ha TEKCT (3Ta MITYKa Ha3bIBACTCA
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IHs1», @ 3aTeM HaXXKMUTE [0 «HACTPOIKE aHMMAIIH».
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FIH PO PMAIHH, 110 MOT afollee 40 FOIaiaH Ky Dostee
IOEeTaIEHO PACKPEITE CyTE €70 paboTeL

* CefiMac MX HCIIOIB3YIOT HE TOIBKO OH3HecMeHEI ( Kax
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12. lemoHcTpanus 1 npeacTaBjieHue

Jlnis Hauana mokasa CBOEH Mpe3eHTalul MOKeTe HaXKaTh MPOCTO Ha KHONKY F5 (unu Haxatb
BKJIQJIKYy «I10Ka3 CIIaiiloB», a 3aTeM BbIOpaTh «HauyaTh MOKa3 C Hayayay). JKenaaTenbHo ele 3aiTu B
HACTPOWKHM MOKa3a U OTPETYIIMPOBATH BCE, KAK BaM HEOOXOIUMO.

= © - U | ¢ MNpesentaunal - Microsoft PowerPoint L& [ = RSN | = N i =
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HauaTs nokas craiaos| Hacrpoiixa == —= ‘ (&7 Hacrpoiika spemeHu |
= - i A | Hacrd},ﬁxa | CkpoiTe MoHWUTOpB
floxas cnaitacs c nauana (F5) ; =

Hauana - AEMOHCTPAUMK  C1ang V| Wa 3ar bie
HavaTb nokas c1anaos, ‘ Hacrporika

Hacrpoiika npesentayun

1 3anycx mokaza LAaRA0E C NEPEOro Clafaa.

3i AOMOAHUTENLHEIX MAPAMETPOE ANA
noKasa C1aijos, HanpuMep BLIGop
NONHO3KPAHHOIO PEXUMa.

dTb Tf *HTAL KO

Momarosoe pyxosoacTso!

| 3ameTKu K cnaigy

Hampumep, MOKHO 3aIycKaTh IPE3EHTALUIO B IIOJTHOYKPAHHOM PEKHUME, MEHATH CIIal]Ibl 110
BPEMEHM WJIM BPYUHYIO (37€Ch 3aBUCHUT OT Ballleil MOATOTOBKU U BHUJA JIOKJIAJa), HACTPOUTH Mapa-
METpBI [T0Ka3a U300pakeHui U mp.

Hactpoika npeseHTaumm m

Mokas c.naﬁ.& Cnaifabl

(@) ypaEnAeMLIi AOKNaAYMKOM (NONHLIA SKpaH) (@ sce
() ynpaBnaemMsIli NoabsoBaTEnem (OKHO) e || Ii“ no | Ii"
< NMONaCoM NPoKpYTRH APoMZB0NEHEIA NoKas:

() asToMaTHHecai (MonHbIA skpaH) |

MapameTpel NoKasa CMeHa cnaigos

|:| HEeNpepbIBHEIA LKA A0 HEMaTHA Knasuwn "Esc” '::' EBpYJHWD

[[]6es peuesoro conposoxaera (®) no spemeH

[]6es arumaipn HeckonbKo MOHHMTOPOEB

BEIBEDAMTE CRafael Ha:
LseT nepa: _ |O|:HDE=HDLT1 MOHUTOPD |

[INokasaTe npeacrasneHmMe aoknan-mKa

HDOMBBOII.HTE.I'II:-HOCFI:

[[JucnonszosaTtes annapaTHoe yoxopeHe obpatoTi Mzo6pameHts CoBeThbl
PaspelueHe NoKasa cnaiaos: | MINonezo0EaTe TEKWLEE PAspEllEHHE |
Ok | | OTMeHa |

13. Kak He 10myCTUTH OIIHOOK

1. Tlposepsiite opdorpaduto. ['pydsie opdhorpaduieckne ommOKH MOTYT TOJHOCTBIO HC-
MOPTUTH O0IIIee BIIEYATICHUE O Baled mpoaenaHHol padore. OmmMOKH B TEKCTE MOAUYEPKUBAIOTCS
KpacHOM BOJHUCTOW YEPTOM.

2. Ecnu BBI MCIONB30BaNU 3BYK WM (PUIBMBI B CBOEH MpE3CHTAllMH, U COOMpaeTech ee
MPEACTABIATH HE CO CBOETO HOYTOYKa (KOMIBIOTEpA), TO CKOMUPYWUTE ATH MyJbTUMEnua (Haiiibl
BMecTe ¢ JokymeHToM! He numiauM OyneTr B3ATh KOAEKH, KOTOPBIMU OHU JIOJKHBI BOCIPOU3BO-
nuThesi. O4eHb YacTO OKa3bIBAETCS, YTO HA JIPYTOM KOMIIBIOTEPE OTCYTCTBYIOT JaHHBIE MaTE€PHAIIbI
Y BbI HE CMOKETE MPOIEMOHCTPUPOBATH B ITOJIHOM CBETE CBOIO PaboTy.
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3. Cnenyet u3 BTOpOro MmyHKTa. Eciiu BBI TUIaHUpYETE pacmedyaTaTh JOKIAM, U MPEJCTaBUTh
ee B OyMa)XHOM BHJIe — TO HE J00aBIIsIiiTe B HEE BUAECO U MY3bIKYy — BCE paBHO HE OYyJET BUJIHO U
CIJIBINIHO Ha Oymare!

4. IIpe3eHTalyst — 3TO HE TOJIBKO CAiIbl C KAPTUHKAMHU, Ball TOKJIa/l — OYEeHb BayKeH!

5. He MenpunTe — ¢ 3aIHUX PSAAOB YBUJIETh MEIKHUM TEKCT 3aTPYTHUTEIBHO.

6. He ucrmonp3yiiTe OJICKIIBIX IIBETOB: KENTHIN, CBETIIO CephIid U Mp. JlydIie 3aMeHUTe UX Ha
YEepPHBIN, TEMHO-CUHHH, OApAOBBIN U Tp. DTO TO3BOJIUT CIyIIarensM 0oJjiee 4eTKO BUJCTh Balll Ma-
TepHal.

7. Ilocneqnuii coBeT, HAaBEPHOE, OYEHb MPUTOAUTCS CTyAeHTaM. He oTkiaabpiBaiiTe paspa-
00TKy Ha nocyeHuil neHb! Kak 00bIYHO — B 3TOT JIeHb Bce OyeT UATH HanepeKocsk!

B sroit pabote, B mpuHIUIIE, MBI C BaMH CO3/IaJl CaMyl0 OOBIYHYIO Mpe3eHTanuo. B 3a-
KITFOUEHUHN HE XOTEJIOCh OBl OCTaHABIMBATHCS HA KAKUX-TO TEXHUYECKMX MOMEHTAX, WA COBETaX
00 HCIONBb30BaHUM AJIbTEPHATUBHBIX IIporpamMM. B mr00om ciydyae, OCHOBa — 3TO Ka4eCTBO Balllero
MaTepuasa, 4eM HHTEpeCcHee Ball JoKIaja (1o0aBbTe K 3TOMY (DOTO, BHIC0, TEKCT) — TeM JTydIie Oy-
JIET Balle BBICTYIUJICHUE.

B IlpunoxkeHnn METOAMYECKUX PEKOMEH/IAIMI OMEIEHbI 00pa3iibl PE3EHTALNM 110 KYypCy
neKkuil «PU3H0I0THSI JKUBBIX CUCTEM.

14. Ilepeyenn y4eOHOI JUTEPATyPBbI

1. Kapmun lManno. [Ipesentanuu B ctiiie TED: 9 npuemoB siydiux B MUPE BBICTYIIICHUH =
Talk Like TED. The 9 Public-Speaking Secrets Of The World’s Top Minds. — M.: Anbrnuna I1a6-
mumep, 2015. — 253c¢. — ISBN 978-5-9614-4899-3.

2. I»Bug Cub6et. Buzyanusupyii ato! Kak ucnonb3oBats rpaduky, CTUKEPbl U HHTEIUICKT-
KapThl Ju1sl KoMaHHo# padotsl = Visual Meetings/ How Graphics, Sticky Notes & ldea Mapping
Can Transform Group Productivity. — M.: Ansniuna [Ta6mumep, 2013. — 280 c. — ISBN 978-5-9614-
4393-6.

3. Amutpuii Jlazapes. IIpesentanus: Jlydme ogun pa3 yBuaetrs! — M.: «Anpnuna [Tabmnu-
mep», 2011. —142 c. — ISBN 978-5-9614-1445-5.

4. Mankonsm Kymnep. [Ipesenranun ams «gaiiHukoBy = Presentations For Dummies. — M.
«nanextukay, 2007. — 544 c. — ISBN 978-5-8459-1178-0.

5. Anekceii Kanrepe. MacrepcTBo mnpeseHTanuu: Kak co3maBaTh Mmpe3eHTalUH, KOTOpbIE
MOTYT U3MEHHUTH MHUpP. — MockBa. — 2012. — «ManH MBanoB u @epoep».

6. TapacoBa, O.JI. duznonorus HeHTpaIbHON HEPBHOH cucTeMbl: yuebHoe mocodue / O.J1.
TapacoBa. — KemepoBo: KemepoBckuit rocynapctBeHnsiii yausepcutet, 2009. — 99 c. — Pexum
nocryma: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=232749 (aara 06-
pamtenus: 15.11.2020). — ISBN 978-5-8353-0961-0. — TekcT : 37EKTPOHHBIH.

7. ApedneBa, A.B. Helipodusuonorus: yuebHoe nmocobue / A.B. ApedreBa, H.H. ['peGHeBa;
TrOMEHCKNI TrocyAapCTBEHHBIM yHUBEpcUTET. — TroMeHb: TIOMEHCKHI rOCy1TapCTBEHHBIN YHHUBEP-
curer, 2016. — 190 c: wun. — Pexum goctynma: mno mnoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=571788 (nata oGparenus: 15.11.2020). — bubmu-
orp. B kH. — ISBN 978-5-400-01192-4. — TekcT: 31eKTPOHHBIH.

8. Uupkosa, E.H. ®usnosnorus yenoBeka u )KUBOTHBIX : yueOHoe mocoodue / E.H. YUupkoga,
C.M. 3aBaneeBa, H.H. CanpixoBa ; OpeHOyprckuii rocyaapcTBeHHbIH yHuBepcuteT. — OpeHOypr :
OpenOyprckuil rocynapcTBeHHblil ynusepceuret, 2017. — 117 c. : un. — Pexxum gocrtyna: no nmoa-
mucke. — URL: https://biblioclub.ru/index.php?page=book&id=481733 (mara oOparieHus:
15.11.2020). — bubauorp. B kH. — ISBN 978-5-7410-1743-2. — TekcT : 3J€KTPOHHBIIA.

9. Nob6potBopckas, C.I'. Anaromust U pU3MOJIOTUST OCHOBHBIX CUCTEM U OPTraHOB YEIOBEKa:
yaebnoe mocodue / C.I'. fobpoTrBopckas, 1.B. XKykopa; Kazanckuii HanlMoOHaIbHBIN HCCIEI0BA-
TeNbCKUNA TeXHOJNIOTnYeckuil yauBepcureT. — Kazanb: Kasanckuii HayuyHO-UCCIIEe10BATEIbCKUIN TeX-
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https://biblioclub.ru/index.php?page=book&id=571788
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Honornyeckuit yausepcurer (KHUTY), 2017. — 96 c. : cxem., Tabxn., wi. — Pexxum goctyma: 1o
momnucke. — URL: https://biblioclub.ru/index.php?page=book&id=500679 (mata ob6pareHus:
15.11.2020). — bu6auorp.: c. 90. — ISBN 978-5-7882-2100-7. — TeKCT: 37€KTPOHHBIHA.

10. Heitpodusuonorus. OcHoBHOM Kypc: yueOHOe mocobue / A.A. Jlebenes, B.B. Pycanos-
ckuii, B.A. Jle6enes, I1.[1. IllabanoB. — MockBa; bepnun : lupekr-Menua, 2019. — 271 c.: un. —
Pexxum mocryma: mo mommucke. — URL: https://biblioclub.ru/index.php?page=book&id=499765
(mata obpamenus: 15.11.2020). — bubmuorp. B ku. — ISBN 978-5-4475-9973-7. — Tekcrt: aiek-
TPOHHBIMN.

15. Ilepeyenn pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTu UHTepHeT

1. AnaTomus u ¢usnosnorus yenoBeka. Hayuno-nonynspHsiii caiit. basa 3nanuii mo 6uoso-
ruu yenoBeka. Ous3noorus, Kierounas OHoIorus, reneTuka, onoxumus — Www.molbiol.edu.ru

2. Pecypc «ba3a 3HaHMiI 10 OMOJIOTUH YEIOBEKA» CONCPKUT YYCOHUKHU 10 MOJICKYJISIPHON
OMOJIOTHH YeJIOBeKa, OMOXMUMHUH, PU3HOJIOTHH, TEHHON 1 OeKoBOW MHKeHepuu — http://humbio.ru/

3. Hayunas snextponHast 6ubnnoreka http://elibrary.ru

5. YHuBepcureTckas nnpopmarrontas cucrema Poccun http://uisrussia.msu.ru

6. becrutatHas 6ubanoreka on-line Ha Sibnet http://lib.sibnet.ru

7. IloctHayka. - Pexxum nocryma: https://postnauka.ru/

8. DnemenTHI 0OJIBIION HayKH. - Pexxum noctyna: https://elementy.ru/
9. buosnoruueckue 6a3nl ganubix (caiit UMIIb PAH) - http://medbiol.ru/
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IMPUJIOXKEHUE

Oébpa3zywl npezenmanyuil no Kypcy aekyuit « Quzuonozusn Heuevlx cucnem

Jlexnusda 1. TexHOIOrnU KUBBIX CUCTEM

Texnonozuu scuswvlx cucmem

Ilaan:

II]IIHIIUIII yHusepcaivHocmu mexno. 102U

HCUBBIX cCUCHIEM

Kraemxka — kakx ocnosa ynusepcaivriocmu
OP2AHUYCCKO20 Mupa

buoiozuueckas pPOIb KAemounou .11(’.‘1("[?{””}1

£ Xumus Kaemru — Xumus Jeu3Hu

Hpunyun ynueepcaibHocmy mexnonocui
CUBHIX CUCTEM

|| bacteri bi

| ancestral procaryote

Fungi — rpnbpi; ancestral - npegox

| eucaryote

Krnemxu — 4))’]!0[1.“\1(.’""1(!.’7bllble' COUHUUDL HCUBO20.

Koiemounas onoiozus (cell hiology) netmaenics oany
omeemn Ha 60npoc 0 - mom, Yo Imaxkoe Hcusno i
KaK ([)_VIII\’I(ll(lllll])yl()lll HCUBHLE CUCITEMDbL (lﬁ’ Hiom
qucie, opeanusm 4e10B8eKA)

KR oopasons
Peanuzosaiacy MexHono2us npoucxoNcoenus Hawezo
6100 (4e106eK PABYMHbIIL)
MEXHOA02UA PUABCHINUA OP2aAHUBMAUS COUNCIIBCHIOU
ONI000MBOPCHION AUUCKACTIKU
onugne Kayco020 Us HAC 0N 00020, 0py2020 4ei0sexd
Ha 3emie
MEXHOA02UA JICUSHI, DOAC3HU, CINAPCHUS U
CCIMECMEeHH020, yX00a
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OcHoenas aumepamypa

Lapoepnic by, bpea JI 1w op, Ocrosbl MOTeKYIAPHOU
onoozun Kiemeu. — V- «BVHON. Jlaoopamopis
sannuy ASHINSG 785990, Yueoy. e cepus
Wy 3 apyoeH e 2015; O

Henveon L, Koxe Ve OcHosst Ouoxumuy
Jenunoycepa.- V= «BUHONL J1aoopunopis i)
ISBINYY 94 Vaeorioe uzonnie.cepin:
Ayauni s apyor; Heonury— 20125 — 694,

Kiiemka — Kax 0CHO8A yHUGEP CATIbILOCIY
op2anuiecKozomupa
AU ns Keniri — camoe yousumenbsHoe Aeienue 6
Hawiem mupe, Kpouweunas, XpynKas, Heseposimno,
CHOJICHASA, NOCHIOAHHO, CAMO00HOGHATOMAACSH,
ona, mem ne.menee, coxpansien ¢ ceoeu JIHK
UHpOpMAUUIO 00siee. 3 MAPOD. Jien — CO) 6peMen,
K020 NIIaHema 3emis eosa 0cmblia nocie
dopmuposanus ConHeUHOU CUCTIEMbL U3
puckanennou mamepuu. C nex nop kiemxa
960AIOUHOHUP 06U, YCAONCHAIACH, HO,
COXPAHWIA CTLONCHBIU CAMOPENIUNUPYIOU
XUMUYECKUU MeXAHUZM — YHUGECPCATbHBL )i
6CeX HCUBHIX OP2AHUMOG HA 3eMile
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Oomuil 610 Kiemku
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—— Pprotein molecule
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MONOLAYER-
TRANSMEMBRANE ASSOCIATED LIPID-LINKED PROTEIN-ATTACHED

RECEPTORS ENZYMES

EXTRACELLULAR
SPACE

CYTOSOL

Figure 11-20 Essential Cell Blology 3/e (© Garland Sclence 2010)
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ITumocrenem: A- akmunosvie berxosvie numu (Guramennmsi),
B - muxpompybouxu (eéepemenodenenus) , C - npomescymounsie
Qunamenmot (MexanuuecKas NPOUHOCING KIEMKN)
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Figure 1123 Essential Cell Biology 3/e (0 Garland Science 2010)
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va()ﬂl() COMBL IIYKAPUOIMUYCCKO. U KJIemKu

condensed chromosomes

Ipocmparncmeennas mooein
osounou cnupanu JIHK

2nm

Figure 57 Essential Cell Biology 3/e (© Garland Science 2010)

\96()]’ 10 1’4 HOHHbL il KOH ce[)“a”l usm Vn UGCPCAIbHOCIb MEXHOI02UYCCKO20 Rpoueccd

DNA synthesis

(replication)
Penauxayus DNA

Tpanckpunyus RNA synthesis

HyriieomuoHble HoCHe006amesibHOCHIY
id (transcription)
2CHOMOB, CXO0HbI 60 6CCX JCUBCHIX: -
Op2AHUBMAX:

protein synthesis
(translation)

PROTEIN

Tpancaayun ‘

Cunmes benxa \ X
amino acids
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Kueou OP2AHUSM — XUMUYECKAA cucmema

.YIlll(IL’pC(lflbIl ble Xumuueckue Kiiemouvnvle peaxuuu

neutron  electron

AUCOW OPUINEN — XUMWHCCKASL CUCHIeMA
XUNUA IICUBTIIE
XUMUS COCOUHCHUL Y2iepood

XUM. Pearunu npOHeKaon 6 B600HOU cpe()e u
V3KoM memnepantypiom ouandazone. carbon atom hydrogen atom

atomic number =6 atomic number =1

CHOJICHbIe XUMUYeCKUe peakunu atomic weight =12 atomicweight = 1

1oyt (po. =, cocmonm us o 4 qacmuu: - npomonos u
HEeUMpansHbIX: Heumpono;

02D OMHBIC HOTIUMepHble MoJie, bl

cmpozas pecyiaaunia Xumu4eckux npoueccos

Amom

Xumuueckas akmueHoCms AmMoma 3a6Ucun om XUMUS ICHUZHY — XUMUS. JIEFKUX aTOMOB
3anoAHEHHOCIU 6HeH el JIeKMPOHHOI 000/104KIL

atomic number

9925, 061UEero Yyclia aToOMOB B.OplraHyZMe YeJiOBEKD =

Hydrogen
Helium
Carbon
Nitrogen
Oxygen
Neon

— 9/IEKMPONBL 8 HE3ANOTHEHHBIX I1-bIX 000N04KAX, (HCUBbIE
Op2anuzmMbl) — HOIMOMY OHU 6CIYRAION 8 PEAKYUN C Opy2UMU
AMoMamL, Heemple — 3an0NHeHHble, UHEPMHbLE 2a3bl, XUMUYECKU

— C/Iefqbl, JKENTHIE — oA 2

Xumuueckue cessu 6 Kienke. HpuoOpemenye Uil HONeps IACKmponos
(K0200 97ICKIPOH (HEPenpbIZUBACHD) HAXA0D, 000 AMOMA
NpespaniaIoniCs 6 JACKMpULCCKIL 3apAIICCHILbIC

@ OO - OE

:r:g:g&'z :EEA:TS:::(E: OF sodium atom (Na)  chlorine atom (Cl) ,sodium ion (Na*) chloride ion (CI),

molecule positive  negative
ion ion

covalent bond ionic bond

Figure 2-6 Essential Cell Biology (© Garland Science 2010)

28



K‘o GaleCHMHbIC CEA3 U Xumuueckuii cocmae 6akm epuaiibno i KjlemKu

TABLE 2-2 THE APPROXIMATE CHEMICAL COMPOSITION OF
A BACTERIAL CELL

PERCENTAGE OF NUMBER OF TYPES OF
TOTAL CELL WEIGHT EACH MOLECULE
—N—

=0 | Water 70 1
nliogsa Inorganicions 1 20
Sugars and precursors 1 250
Amino acids and precursors 100
Nucleotides and precursors

Fatty acids and precursors

Other small molecules

water (H,0) Macromolecules (proteins,
nucleic acids, polysaccharides,

(8) propane (CH,-CH,-CH,) and phospholipids)

H - benviu,

(no Aszycny Buaveersmy Xogpmany, 18652) able 2-2 Essential Cell Biology (© G:

CTpO”TEﬂbeIE XHMHUYECKHE BJIOKH KIIETKH,

building blocks larger units
of the cell of the cell

SUGARS I» I POLYSACCHARIDES I

FATTY ACIDS I_ I FATS, I.II’IDSi MEMBRANES I
AMINO ACIDS I» | PROTEINS I
NUCLEOTIDES I- I NUCLEICACIDS I
H - 6enviu,

(no Aezyemy Buns2ensmy Xogmany, 18652)

Kupnvie kucnomut AMUHOKUCTOMbI — WIAHUH

hydrophilic amino carboxyl

carboxylic
- acid head oo oo

H
&
H,N—C—COOH — H;N—
| pH7
hydrophobic c"s
hydrocarbon tail a-carbon /
side chain (R)
non-ionized form ionized form

(A)

H - benvir,
(no Aecycmy Bunszenvmy Xogpmany, 18652)
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Amunoxkuciomot

AMINO ACID

Asparticacid ~ Asp
Glutamicacid  Glu

SIDE CHAIN
negative
negative

AMINO ACID

Alanine Ala
Glycine Gly

benku

Valine Val
Leucine Leu
Isoleucine lle

Proline Pro
Phenylalanine  Phe
Methionine Met
Tryptophan  Trp
Cysteine Gy

L POLARAMINO ACIDS ———— L—— NONPOLAR AMINO ACIDS ——
(hydrophilic) (hydrophobic)

Figure 4-3 Essential Cell Biology 3/e (0 Garland Science 2010]

Arginine Arg
Lysine Lys
Histidine

Asparagine Asn
Glutamine Gln
Serine Ser
Threonine Thr
Tyrosine Tyr

positive
positive
positive
uncharged polar
uncharged polar
uncharged polar
uncharged polar
uncharged polar

nonpolar
nonpolar
nonpolar
nonpolar
nonpolar
nonpolar

<-4 wpzxT=x=moO
NnEZTNO-—r<o>»

Bbeaku

9y 3/e (© Garland Science 2010)

Cyovedunuypl (caxapa, AMUnOKUCAOMbl, HUYKACOMuobt) -
Maxpomonexyvl (erooyaapnvie oenxu u PHK) —
MAKPOMOAEKYAAPHBIIL KOMBAEKC (pubocoma)

SUBUNITS ————  MACROMOLECULES
covalent

bonds

MACROMOLECULAR
COMPLEX

RS

f‘ b \'\
o oV
30nm

e.g. globular proteins
and RNA

e.g, ribosome

Kareropus DyrKIus IIpumepni

SIDE CHAIN s T —
HOHOB TeMor1061H (KHC10pOT)
nonpolar Tpancdeppun (xe1e30)
v X MAJBIX Va1 H

nonpolar HOHOB Kozenn (AMAHOKHCIOTHI)
nonpolar OBaIBOYMHH (AMHHOKHC.)

© Kast " Koaaaren

TKAHEBAS OHOPA JAACTHH, TYOYIHH, AKTHH, KepPATHH

MOTOpHBII JlBHKeHHe B KIETRAX H TRAHAX  MHO3NH, KAHe3HH (IBWAKeHHe OPTAHeLT Mo
KJ1eTKe), Aunenn (Ouenue pecHuyex u
JKTYTHKOB)
CHrHAJIbHbIH Ilepegaua CHIHAIA OT KJACTKH Topyoust # GAKTOPBI PocTa (HHCYIHH,
KIeTke HeTPHH H 1p.)
Beaok- TIpuém u per CHTHAJA, P , AMETHIX0.THE (MEARATOPHI) |
P P panc B i OeJIKH cHenHGHIHO CBA3HIBAIOIHAE
HMUYILC MOJIEKY/Ibl TOPMOHOB
Beakn- Cesispisanne ¢ THK pas Penpeccop JAKT03HOIO OlepoHa,
per n P TeRbl
AKTHBHOCTH TeHOB PABHTHS MHOTOKJIETOMHOTO OPrAHM3MA
Tenos
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Donounz DeIKos — ceopavUeaHue
T'emoznobun (4 nonunenmudnsix yeneii: ose —anvgha-
10OUHOBBIX U 06C Oemma-2100UH08bIX C 4-mA camamu
(orcenezocooeprrcauiuit Mooyiv)

Texnonozusa memaoonuzma

»unennas nociaeoosamenbocs XuMuYeckux: peaxuui
> Kamanuzamoput, YCKOPAIOWUE XUM. peaxyuu: 0eiKi-
hepmenmsl 051 KOHKPEmno2o 6uoa MoaeKy

» Koiemounslit Memaooanuzm, eKaouaomui
(pacwieniienue num. ee-6 U esloeienue repeun (menia)
" (buocunmes) ¢ 3ampanmon Inepzun

ATD u A/1D,
Kpeamundocham, HAAD, HA/I, Auemun-ronzum A,

» Mojiexyivl-nepenocuuxy :

yumoxpom C (WumoxpomoKcuonza noayyaent Jiexmponsl
om yumoxpoma C, OKUCIAA e20 3amem omoaent mu
yrekmponsl kuciopooy: 4H + 4e +02 = 2H20)




AT®D — nyxkneomuo c peaxkuuonnocn 0COOHBIMU AT® — nyxneomuo ¢ peakyuonnocnocoonbimu KOHuesbmu

PochamnubimMu cpynnamu
Konuesvbimu grochamuvivu 2pynnamu Doplammnyisn
H - 6envui, P — ycénmetii)

r
phosphoanhydride bonds

J.I1.1.. ©O@
Hoe Mo M T

oy V. rostine )
og—ooﬂ—o H,

triphosphate | ribose adenine | inorganic
phosphate (P)

adenosine L ADP -

(A) g 3.3 Eusnin cot gy 3 0 Gartand sclance 3010

HA/L.H u HA/I®.H — znagnvie nepenocuuKu 3neKmponos,
Z z & ¢ 7 i 4 HAI.H u HA/I®.H — 2naenvie nepeHocuuKu ieKmponos,

DeAIUYIOMUEe OKUCTUMEAbHO-60CCMANOSUMEIbHbIC peaKyuu
P a4 i A LHEtE D, H peanusyromiue OKUCIUme1bHO-60CCMAHOGUINCIbHbIC PeaKyuu

NADP* | oxidized form m reduced form

H
o H H o
7z 7z
nicotinamide TR Cna
ring + NH, NH,
N N

S

oxidation of reduction of ®
is phosphate groupis ——
molecule 1 molecule 2 T ihis phoshats graup e

Figure 3-34h Essential Coll Biology 3/e (< Garland Science 20101
Figure 3-34a Essential Cell Biology 3/e (6 Garland Science 2010}

Auemun-kornzum A (auemun-KoA)

TABLE 3-2 SOME ACTIVATED CARRIER MOLECULES WIDELY USED IN
METABOLISM

ACTIVATED CARRIER GROUP CARRIED IN HIGH-ENERGY LINKAGE
ATP phosphate
NADH, NADPH, FADH, electrons and hydrogens
Acetyl CoA acetyl group
Carboxylated biotin carboxyl group
5 S-adenosylmethionine methyl group

L
acetyl group acetyl coenzyme A (CoA)

Figure 3-36 Essential Cell Biology e (© Garland Science 2010

Uridine diphosphate glucose glucose

H - deavit,
Table 3-2 Essential Cell Biology 3/e (0 Garland Science 2010)
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Inukonus wan yuKa AUMONION KUCTONBL BPOU3B00AM He Xumuueckuil cocmas Kiemox i XxumuuecKue.
pearxkuuu 6blnOJIHEeHUA OCHOGHBIX (I)_}’lll\’l(llfl

MOIbKO Inepzuio, Ho u cmpoumenspiivle 010K, U3 Komopuix
cmpoamcs f)p.)‘(‘ll(‘ MOTEKYIbl

YHNBEPCABHBL
MOJLCKYIADHAA CHIPYKIYPA KIICHIOK
XUMUHecKue Kiiemounvle peakuun

Hocumeny 2eHemudeckoi uHgopmanun (2envy,
npeocmuagienivie moiexyianu JIHK)

XUMUYCCKUI KOO, 2CHeUYeCKOU UH (I){lp.‘l(ll( uu

mpuancxkpunyus ungopmavuu ¢ JJHK na u-PHK:

mpancianus ungopmayun ¢ u-PHK na p-PHK

mpancisuus ¢ u-PHK na cunmesupyemolil 0eiox

Kilemounoe oeienue (Mumos, meios)

Memanoausm

1a200apio 3a
GHUMANUE

Jlexuus 2. TeXHOIOTUN MEKKIIETOYHOU Nepeadn curHaina (MHpopMaImn)

eXHOI02UU MENCKIeMOYHOU Mesicknemounas CucHAIU3 AU
nepeoaqu cuznaia (mpancoykuyus) —
(ungpopmayun) IMEeXHOI02UYCCKUL nPpoyecce nepeoadu
uHopmayuy u peyaauun

[lan: Iepeonua cuznana (Wihopyani) e pesyibmane

Ly Oomue npunyunvl Meyckiemosnou npeepamieHusl ee us 0010 hopmbl 6 Opyeyio.
CUCHAIUBAUUU

Peuenmopul conpscénnvie ¢ G-

Kremxa nepeoamuuk (Signaling cell) evroessiem.

veikamu CUCHITOHBLE MOTICKYbL, () KILCHKA-MUenD (152 er

Peyenmopul ¢ (hepmenmamuenon cell) umeent cneyuguueckue penenmopol
AKMUBHOCHIBIO (HIC2paARbHbIC ORI MCMOPUHLY) O SNUX
MOTIeKYIL
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Meyckiiemounas cusHaiy sauusA
(mpancoykuyus):

PL’I(L’H"I()[J — Hepsroe oKonuanue

Heupon npecunanmuyeckuii- Heipon nocmcunanmud eckui
(UenmpanpHbIL XUMIYCCKUT CUHANC)

Hepenoe oKoHYanue — MoIeYHOe 60JI0KHO, (NepughepudecKii
XUMUYCCKUI CURANC)

Lopmon — unmezpansublil Ge/0K (peuenmop) Kiemosnou
MCMOPUAHBL

HUumezpaibHblil 010K (pedenmop) 00HO KACHKU ~
UHMEZP AL HOUI OCHO0K (PeUCHINop)) cOCCOHel Kienxi

Criocoobl nepeoauy cuzHaid
(B) PARACRINE

ooz

target
ﬁ cells

# C-p e ""@

bloodstream

target cell

(€) NEURONAL

(A) ENDOCRINE
endocrine cell

(D) CONTACT-DEPENDENT

signaling cell  target cell

@ e

membrane-
bound signal
molecule

target cell
cell neurotransmitter ‘0

Various other
developing cell types.
Table 16-1 Essential Cell Biology 3/ (5 Garland Science 2010)
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Cuznaior:

soIcusanus

pocma u oejienusA

oudyhepenyuanuy

Omcymenene smux

CUZHAJIOB = ANOImo3

XUMNUCCKUCTIOCHCORURITICDCOAUN CUCHAIN:

Lopmonvr

Joxanvuvie Meouamopul ((pakmopsl pocma)

Heuipoyeonamopur

Konmarxmno-3asucumple CUzZHATbHbLIE MOJICK.

Oona cuznaibias Moaex:

A MOCent 8bI3blednib OMmeenibl

pasiudnsix KIAemox-vuuieneil, Hanpumep, duenuiIxoaun:

ymenvuienue YCC cepoua; B-cexpenus CiioHHbIX HCeés;
C-coxpamenue cKkeenmuoun Moiuiubl

(A) heart muscle cell

(D) acetylcholine

|
N'—CH,

CH,
Figure 16-5 Essential Cell Biology 3/e (© Garland Science 2010)

I
HyC —C —0—CH,—CH,—

(B) salivary gland cell

(C) skeletal muscle cell




Crocoobl aKinmuenozompancnopm Hampui-kanuesbil Hacoc

PHOSPHORYLATION TRIGGERS
3 CONFORMATIONAL CHANGE,
Na® EJECTED

electrochemical

phosphate in

gradient b b '
1 #;"aul:l:s 1 % 4 K°BINDS
% PUMP RETURNS
COUPLED ATP-DRIVEN LIGHT-DRIVEN IoCHMANAL .
K* EJECTED 5 PUMP DEPHOSPHORYLATED

TRANSPORTER PUMP PUMP

Figure 128 Essential Cell Biology e (0 Garland Science 2010)

Figure 12-11 Essential Cell Biology 3/e (© Garland Science 2010)

MecTHbie (It IbHBIC) TOKH Cunancul
BOJIHA BO30YXK/ICHHS 110 HEPBHOMY BOJIOKHY

instantaneous view att =0

Na* channels closed inactivated open  closed

axon plasma membrane

instantaneous view at t = 1 msec
propagation

Na* channels closed inactivated
presynaptic
nerve

axon cytosol L
resting Figure 1245 Essential ellBiology 3/ (© Garland Science 2010)

Cerpemopiple 6e3uRIibl COOCPHCamie wicyiun

(II(I/iI\'])(’tIIlI!l YCCKAS DCHIIi-1s 1eniRd)

EXTRACELLULAR SPACE

secretory vesicle
containing insulin
plasma membrane

[
neurotransmitter
1\ ingapicaet
neurokenghitter
receptor fransmiter
gitedioncarne

postyraptc
]

g 130 Gt by 0 ¢ St XU
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_ o Auemuiaxoannossii pegennmop.
Omnoukoevieanue 6USUK)Y]T

negatively charged
amino acids

OVERALL STRUCTURE CLOSED CONFORMATION OPEN CONFORMATION

Figure 12-43 Essential Cell Biology 3/e (© Garland Science 2010}

Figure 15-192 Essential Cell Biology 3/e (© Garland Science 2010)

Il[’”-”"/”” HOHHBIX KUNAI06 Crocoppl cuHaausauun (nosepxinocinass-mwemopaniias) u
BHYMPURTCTIOY IS

TABLE 12-3 SOME EXAMPLES OF ION CHANNELS :

ION CHANNEL TYPICAL LOCATION (A)

K*leak channel

CELL-SURFACE RECEPTORS (B)  INTRACELLULAR RECEPTORS

plasma membrane

small hydrophobic
/ signal molecule
o

potential

RS )

cell-surface
receptor

Voltage-gated Na- channel

Voltage-gated K* channel return of
after nitiation of an action potential

Voltage-gated Ca* channel I by release

gated Na* and Ca channel)

™ |

(at neuromuscular junction)

I " "

Na' and Ca¥ channels)

GABA receptor (GABA-gated
I channel)

(atsynapses)

I b

at synapses)

" b

(at synapses)
ditory h detection of sound vibrations

Y

‘Table 123 Essential Cell Biology 3/e (© Garland Science 2010)

I)'I[)'III/HII\'.I(’Illl)‘ll[{l}[ CUCHARU3AUUA (axmuesauus

IPAHCKPUTIUII KOPHIUB00M),

@ cortisol
| plasma membrane

conformational
nuclear change activates
receptor receptor protein

protein :.’7

activated receptor-cortisol
complex moves into nucleus

%

- activated
= T targetgene

NUCLEUS

i _DNA

activated receptor-cortisol | TRANSCRIPTION
complex binds to regulatory  m——RNA
region of target gene
and activates transcription

Figure 16-10 Essentlal Cell Biology 3/e (6 Garland Science 2010)
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hydrophilic signal
molecule

nucleus
intracellular
receptor

Figure 16-8 Essential Cell Biology 3/e (© Garland Science 2010)

Buexaemounas cuznaauzaqua
(Hepe3 MOJeKy. II.\I'H(»‘L'/U'/).’HII\N~ MeC( 4'/11?.)/:‘4'/”»!}
extracellular signal molecule

PRIMARY
“TRANSDUCTION

RELAY
TRANSDUCE AND
AMPLIFY
small intracellular
messenger molecules

INTEGRATE

DISTRIBUTE

Hiamenenua: »




Brexnemounas cucHaiu sauuin. Buerxnemounasna cuzHaiu 3AUUA:
1. Peyenmopul, ceazanmnsle ¢ UOHHBIMU 2. Peyenmoput, conpsacénnpie ¢ G-oenrkamu
Kananamu (cunanc)
G-PROTEIN-COUPLED RECEPTORS

ION-CHANNEL-COUPLED RECEPTORS
signal molecule

Bl .
. ions
° = -. 7
L
_—signal molecule g
plasma .
]membrane
CYTOSOL
enzyme

° . ;
o Gprotein activated
Gprotein

Figure 16-15b Essential Cell Biology 3/e (0 Garland Science 2010)

Figure 16-15a Essential Cell Biology 3/e (© Garland Science 2010)

Bruexnemounasn cuznaiuzauusi:
Buexnemounas cuznajiusauus. el g
3. Peuyenmopuli, ceazannvie c hepmenmamu

ENZYME-COUPLED RECEPTORS

signal molecule — Ih ~ v signal molecule
er

in form of a dim
_L \ J

%

2

S
inactive catalytic active catalytic
domain domain

Figure 16-15¢ Essential CellBiology 3/e (¢ Garland Science 2010)

TABLE 16-3 SOME CELL RESPONSES MEDIATED BY C AMP s

EXTRACELLULAR SIGNAL TARGET TISSUE MAJOR RESPONSE
MOLECULE*

Adrenaline heart increase in heart rate and SOME CELL RESPONSES MEDIATED BY
forceaf cohtraction PHOSPHOLIPASE C ACTIVATION

Adrenaline skeletalmuscle 9iycogenireakdown SIGNAL MOLECULE TARGETTISSUE  MAJOR RESPONSE

Adrenaline, ACTH, glucagon fat fat breakdown = r -
Vasopressin (a peptide liver glycogen breakdown
ACTH adrenal gland cortisol secretion hormone)

¢ G-(

*Although all of the signal molecules listed here are hormones, some responses to Acetylcholine pancreas secretion of amylase
local medi andto i are also mediated by cyclic AMP. (a digestive enzyme)

Table 16-3 Essential Cell Bology 3/e (© Garland Science 2010)

Acetylcholine smooth muscle contraction

- Thrombin (a p! lyti yme) blood platel aggreg.
Kiemournvre omeenmul onocpeoyemvre yAMD Tale 164 ssento ol Bology e < Gartand Sclence 20101

(Breakdown — pacweniienie)
— IIaJ(KHe MbINIIBI, COKPAIIEHHEe

- TPOMOOIHTHI
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Buexaemounas cuznaiuzayqus:

v (PKC) yuacmyi useron 0sa (
LALMOOYIE 140b16051 €€ 110
signal molecule n— YOXGANIUNTG DCHOK HEHD (KPACHDIM UGENIOM)
w activated phospholipid
GPCR activated

activated G-protein
a subunit inositol
1,4,5-trisphosphate
1Py

peptide portion of
target protein,
g., CaM-kinase

endoplasmic
reticulum

Figure 16-25 Essential Cell Biology 3/e (© Garland Science 2010)

Figure 16-27 Essential Cell Biology 3/e (© Garland Sclence 2010)

‘Henanusauun: DHEeKAemounas CUucHaiu3auusi:
peunenimopnl, C6Ai3 Hbie ( A\’H“,’Z\[\'lly’fizl wu

(nauboiee OOWUPHBIIL KAACC: MUPOZUILOGAS NPOMCUTIKUIIA3a)

signal molecule in form of a dimer

S meneniue I «

HLIE HOH
10%-107 Na* ions per second are prevented
from enteri

SIGNAL RELAYED TO BRAIN
Figure 16-29 Essential Cell Biology 3/e (© Garland Sclence 2010)

Buexnemounas cuznaiuzani

Hauéo.

inactivated Bad
activated Akt

Bad W ¥ activated P1 3-kina:
S
1N :
PHOSPHORYLATION OF Ba M

RELEASE OF ACTIVE Bcl2 —| INHIBITION OF —

activated RTK
+

Bad SEQUESTERS
CELL DEATH
INHIBITORY PROTEIN, Bcl2

Figure 16-34 Essential Cell Biology 3/e (¢ Garland Science 2010)

active Bcl2

benok Tor (cepun/mpeonunKunasa) Cumyaupyen Cunmes oe;
Benox Bad zanyckaent anonnos u nooaegisiem ux oezpadauuro. Ilpomusopaxosoe aekapcmeo-
] pPanamuuun sameossAaent pocm u pasmHo3ceHue KJiemok,

unHzuoU]

bnazooapio 3a
eéHUMAaHUE
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