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1. HEJIX OCBOEHUA JUCHUIIJIMHBI
Henbto kypca «buodusukay siBisiercs oOecrnedyeHne CTYACHTOB OCHOBaMHU 3HAHHHA U
COBPEMEHHBIMH  TIPEJCTABICHUSAMU OO0 OCHOBHBIX (U3HUECKUX U  (PHU3UKO-XUMHUYECKUX
3aKOHOMEPHOCTSIX, JIEKAITUX B OCHOBE (PYHKIIHOHHUPOBAHUS OMOJIOTMUYECKIX 00BEKTOB, (pyHKINH
KMBOTO OPraHW3Ma, MEXaHW3MOB TIOJy4eHHs HWH(POPMAIMH, O COCTOSHHM BHYTPEHHEH W
BHEIIHEW Cpelbl, XapaKTEpUCTHUK MEIUKO-OMOJIOTHYECKUX MapaMeTpoB, OMNPEIEIISIOUINX
COCTOSIHHE OpraHM3Ma M €ro ajanTalyi0 K MEHSIOIMMCS YCIOBUSM BHEIIHEM M BHYTPEHHEH

CpEebL.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

Huctunnuna «buodusuka» Bxoaut B 010K 1 mporpammel O6akanaBpuaTta B €€ 0a30ByI0
gacTh (6mok b1. B25). JIns ocBoeHHs naHHOW AUCIUIUIMHBI HEOOXOIMMBI 3HAHUS, TIOJTyY€HHbIS
Ha TPEAMIECTBYIONUX KypcaxX MpU HW3YYeHHH, B YaCTHOCTH, O0Omel Owuosnoruu, (HU3UKH,
MAaTeMaTHK{, TEOPETUYECKOW OMOJIOTHH, OMOXMMHH, OWO’HEepreTukn u nap. «buodusukay,
SIBIIATIOMIASICS OHMOJIOTHYECKON JHUCIUILIMHOM, H3y4darouen (U3UKO-XUMHYECKHUE
B3aMMOJICHCTBUSA B CAaMOM IIIHPOKOM AacleKkTe, MO3BOJSeT chOPMUPOBATH Y CTYIEHTOB-
OMOJIOTOB TpEACTaBIEHUS O MeXaHW3MaxX (QYHKIMOHUPOBAHUS OpraHHW3Ma C BBISIBICHUEM
B3aMMOCBSI3aHHBIX W3MEHEHUHM CTPYKTYphl U (DYHKUMH, KaK OTIEIbHOW KIIETKH, TaK U €€

OopraHeyI € MEPEXOJ0M Ha 0oJ1ee CIIOKHBIE JKUBBIE CHCTEMEL.

3. KOMINETEHIIUU OBYYAIOIIET OCSI, ©OPMUPYEMBIE B PE3YJIBTATE
OCBOEHHUS JUCHOUTIJIMHEI (MOY.JIS)

B PEIYIBTATEC OCBOCHHA JAUCIHUIIIIMHBI o6yqa10mm71051 JOJDKCH JEMOHCTPHUPOBATH

CJICAYIOIHNEC PE3YJIbTAThI 06p8.30B8.HI/I${:

1) 3HATbD:

- 3HATh M MOHUMATh 0A30BBIC MPEICTABICHHS O Pa3HOOOpa3uu OMOJIOIHYECKUX 0OBEKTOB,
3HaYCHHUE OHMOpPa3HOOOpa3us Ui YCTOMYUBOCTH Ouochepsl, HCIIOJB30BaTh  METO/IbI
HaOIO/IEHUS], OTMCAHUs, UACHTU(DUKAIINH, KITACCU(PUKAIIUU, KYTbTUBUPOBAHUS OMOJIIOTUYECKUX
o6bektoB (OITK-3);

- 3HaTh W TPUMEHATh 3HAHHE MPHUHIMIIOB KJIETOYHON OpraHu3aluu OHUOJIOTHYECKUX
00BbeKkTOB, OuO(pU3MUECKUX U OWOXMMHUYECKHX OCHOB MEMOpaHHBIX TIPOIECCOB H

MOJIEKYJISIPHBIX MEXaHU3MOB xu3HenesTeabHocTH (OITK-5).

2) YMETb:



- OKCIITyaTUpPOBAaTh

COBPEMEHHYIO armaparypy 4 o00opyJoBaHHE

JJIs1 BBIIIOJITHCHUA

HAYYHO-HCCIIeIOBATEILCKHUX MOJIEBBIX H JIAOOPATOpHBIX Onostornueckoro pador (I1K-1);

0030poB,

aHaJIN3UPOBAThH

- IPUMCHATHL Ha IPAKTUKEC IPHEMbI COCTABJICHUA

NOJy4aeMylo HH(OpMaLuio

AHAIUTUYCCKUX KapT ©W TOSACHUTCIBHBIX 3allUCOK,

nabopatopHbIx Ouosoruyeckux uccnenoanuii (ITK-2).

npenoaaBaHUun 6I/IOJ'IOFI/II/I, B HpOCBeTI/ITCJ'II)CKOI\/JI JACATCIBHOCTH

3) Baagern:

HAaYyYHO-TCXHHUYCCKHUX OTYCTOB,

nusjaratb

U IIPEACTABIATh PE3yJbTAThI

U KPUTHUYCCKHU

IIOJIEBBIX H

- CIOCOOHOCTBIO WCIOJIB30BAaTh 3HAHHWS OCHOB IICHMXOJIOTHUH U neaaroruku B

MOBBIIICHUST YPOBHS OMOJIOT0-9KOJIOrHYeCcKOit rpamoTHOCTH obrecTBa (ITK-7).

cpeau HacCCJICHUA C LECJIbIO

4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI MOAYJI)

OO0mas TpymoEMKOCTh IUCIUTUIMHBI COCTaBISACT 3 3a4eTHRIX euHUIIBI, 108 gacos.
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MeXaHUYecKasl,
XUMUYECKas U Jp.
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1. Tlpeamer, 3agauMm W cTaHOBJeHHe OuO(puU3UKH. EIMHCTBO CTPYKTYpHOHl H
(pyHKkunoHaNbLHOI opranu3anuu. CTpyKTypa, COAEpKAHUE TUCLUIUIMHBI, €€ CBSA3b C APYTUMHU

JUCHUITIIIMHaAMN y‘-I66HOl“O miaHa. Metoasl 6I/IO(I)I/ISI/I‘{CCKI/IX HCCJIeIOBaHUIA. 3&,[[2[‘{1/1 6HO(bH3HKH.



Hctopuss u meromonorusi Omodus3uku. EXMHCTBO 3lIEMEHTapHOTO COCTaBa. EMWHCTBO THIIOB
XUMUYECKUX CBs3eil. EAMHCTBO MEMOpaHHOTO TUTIA CTPOSHHS CyOKIETOUHBIX 00pa30BaHUM.
EnuHCTBO KIIETOYHOTO CTpOoeHUs. EQMHCTBO CTPOEHHSI MHOTOKJIETOYHBIX OpraHu3MOB. EIMHCTBO
OMOXMMHYECKHIX PeaKIMii U IUKIOB. ENQMHCTBO AbIXaHMUS.

2. OCHOBBI TePMOJIMHAMHUKH TPOLECCOB  KU3HEAEATEJbHOCTH. JHEPIrUH B KHUBOIi
cucremMe: JJIEKTpUYecKas,  TelioBas, MeXaHW4yeckas, XuUMUYeckas W [Jp.
Tepmonunamuyeckue cucreMmbl. DyHKIIMU COCTOSAHUS cUCTEM. [lepBblid 3aKOH TEPMOAMHAMUKH,
SHTaNbNUA. BTopoe Ha4yamo TepMOJMHAMUKH U )KMBBIE OPTaHU3MBbI. bajgaHC SHTPONMU IIPU POCTE
u pa3BuTUM opraHu3zMoB. CranuoHapHoe cocTosiHMe. TemiooOpa3oBaHHe B OpraHu3Me
TEIUIOKPOBHBIX KMBOTHBIX. OCHOBHOW o0OMeH. VYcioBus TelIoOoOMEHa oOpraHusmMa ¢
OKpYJKarolieu cpeoi. Perymsanus temnepaTypsl B )KUBBIX OPraHU3Max.

3. OcHoBbI MoOJIeKYJIsApHOHT Ouodu3uku. buorennnie BemecrBa. dusmyeckue
cBoiictBa kietok. CocTraB M CTPyKTypa KIETOUHBIX 0Opa3zoBaHMi. MaKkpoMOJeKyibl, HX
¢usnueckue cBoictBa. CocTaB M CTPYKTYphl OEIKOBBIX MOJIEKYJ, CHUJIbHbIE U clalble
B3aMMO/JICHCTBUSI, CBSI3b MEX/y IEPBUYHON M MPOCTPAHCTBEHHOU CTpykTypamu Oenka. CocTtaB u
cTpykTypa yrieBojoB. CocTraB U CTpyKTypa XUpoB. Poib OHMOreHHBIX BEIIECTB B >KMBOM
OpraHu3Me.

4. DJnekTpUUYeCKHE CBOWCTBA H JJIEKTPHYECKAsT AKTHBHOCTH OMOJOTHYECKHX
00bexToB. KieTka Kak CTpyKTypHas U (yHKIMOHAIbHAs €IUHUIA )KUBOTO opranusma. Exaunbie
MPUHIMIBI CTpOeHUs KieToK. Kierounble mMemMOpaHbl, UX CTPYKTypa. Buabl OHojormueckux
MeMOpaH. buodusnueckue MeTOIbl BBIACTCHHS M H3Y4eHUs OHOJOTUYECKUX MeMOpaH.
HckyccTBeHHBIE MEMOpPaHbI U UX POJIb B U3YUYEHUH CBOMCTB OMOJIOTHYECKHX MEMOpPaH.

DNeKTpUYeCKUe CBOMCTBA M DJIEKTPUYECKAas AaKTHUBHOCTh OWOJIOTMYECKUX OOBEKTOB.
DIEeKTpUYECcKoe CONPOTHUBIICHHE KJIETOK, CONIPOTHUBIICHUE HEPBHOI'O BOJIOKHA.
DKCIIepUMEHTAJIbHOE  ONpEJe/IeHue  MPOBOJAMMOCTH  KJIETOYHbIX MeMmOpaH. MexaHu3M
BO3HUKHOBEHHUS OMO3IEKTPUUECKUX MOTEeHIHaIoB. PacueT MeMOpaHHOI pa3HOCTH MOTEHIUAIIOB.
[lotenuuan mokosi KIETOK, ero Qusnonorndeckue ¢GyHkuuu. OCOOEHHOCTH perucTpalnuu
OMOMOTEeHIIUATIOB. MUKpOAIEKTPOAbl U MHUKPOAIEKTPOIHAS TeXHUKA. OHHBIE MeXaHH3MbI
BO3HUKHOBEHHS MEMOPAHHOTO MOTEHIIHAIA.

[Torenuman nevicteus. MIOHHBIE MEXaHU3MBI T€HEpPALMU TOKA AEUCTBUA. MoaeaupoBaHue
IIPOIIECCOB HEPBHOTO BO30YkJeHUs. CuHanTHyeckas mneperada Bo30yxaeHus. XUMHUYECKUHA U
NIEKTPUYECKMI MEXaHHW3Mbl TIiepefaud Bo30yxaeHuss B cuHancax. IloctcuHanTudeckuit
noteHian. (OcoOEHHOCTH TpPOBEJAEHUS BO30YXKIEHHS B CHHANTHYECKUX CTPYKTypax.

B036y>1<£[a}0nme 1 TOPMO3AIIUC CUHAIICHI.

5. PaziuyHble TMIBI CBsI3ell B3amMojelcTBHii B MakpoMmoJekyJaax. KoBaneHTHas

CBA3b (aTOMHaH CBA3b, TOMCOIIOJIAPpHAA CBSI3B) —  XHMHYCCKasA CBA3b, 06pa30BaHHa}I


http://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D0%B2%D1%8F%D0%B7%D1%8C

nepekpeiTieM (0000IIeCTBIICHHEM) Tapbl BaJCHTHBIX JJIEKTPOHHBIX O0JIAKOB. XapaKTepHBIC
CBOMCTBA KOBQJICHTHOW CBSI3W —  HANpaBJICHHOCTb, HACHIIIAEMOCTh,  MOJSPHOCTD,

MOJISIPU3YEMOCTh — OTIPEICIISIIOT XMMUYECKUE U (PU3MYECKUE CBOMCTBA COCAMHEHHIA.

Cunbl Ban-nep-Baansca unu Ban-nep-BaanbcoBel B3aMMOJIEHCTBHS MOJIEKYJ - OJHA
U3 Pa3HOBUIHOCTEH CHUJI MNPUTSDKEHHs, JCUCTBYIOIIMX MEXKIYy aTOMaMH U MOJIEKYJIAMM.
pacpoCTpaHEHHOE Ha3B. CWJI B3aUMHOIO IPUTSHKEHUS MEXAY JJICKTPUYECKH HEUTPAIBHBIMU
aTOMaMH M MOJIEKYJaMH; MMEIOT JJIEKTPUYECKYyr0 npupoxy. M3 tpex BumoB cuin Ban-nep-
Baanbca: MHAYKIMOHHOE, OpPUEHTAIIMOHHOE W JAMCIIEPCHOHHBIE CHUJIbI Hambojee cradbIMu
SBJIAIOTCS. MHIYKIMOHHbIE. Cubl Ban-nep-Baanbca BkitoyatoT Bce BUIBI MEKMOJIEKYISIPHOTO
NPUTSDKEHUS W oTTalkuBaHus. OHM monydunu Ha3BaHue B decth S.J[. Ban-nep-Baannca,
KOTOPBIM MEPBbIM MPHUHSI BO BHUMaHUE MEKMOJIEKYJIIPHbIE B3aUMOJIEHCTBUS U1 OOBSICHEHUS

CBOWCTB peajbHbIX Ia30B U KUJKOCTEM.

JluciepcMOHHOE WM TOJSPU3ALMOHHOE B3aUMOJICHCTBUE HAONIONACTCS  MEXAY
MOJIEKYJIaMH, KOTOpble HEe 00J1aal0T MOCTOSHHBIM JIUIOJIBHBIM MOMEHTOM. OHU 00YyCIOBIEHBI
BHEILIHUMH CJIa00CBSI3aHHBIMU 3JIeKTpoHaMu. [Iprpoaa nucnepcuoHHbIX B3aUMOACHCTBUI HOCUT
KBAaHTOMEXAHWYECKUN XapaKTep W SBISAECTCA PE3yJAbTaTOM IOSBICHUS JIMHEHHBIX JHIIONEH,
BO3HUKAIOIINX B pE3y/IbTaTe IBUKEHUS JIEKTPOHOB B MOJIEKYJaX, HO 00J1aJal0INX TOCTOSHHBIM
JUIOJBbHBIM MOMEHTOM.

6. buodusuka 3penusi. CrTpoeHue riaza, ONTUUYECKOW CHCTEMBl. XOJa JIy4ed B
ontuueckoil cucreme rnasza. Cper u ero Bocnpustue. CTpoeHue cerdarku, GpoTopenenTopHas
cucrema riasa. PopmupoBaHue H300pakeHUsT Ha ceTdyarke. POTOXMMHUYECKHE DPEAKIMU B
PELIENTOPHBIX KJIETKAaX ceTyaTku. Bocnpusarue u o6paboTka cUrHanoB ceTyaTkoil. PenentuBHbie
noJis ceryatku. buodusuka, HelpopU3NOIOTrHs U NCUX0(PU3UKA BOCIPUATHS CBETA U TEMHOTBHI.
Pazpemaromas crnocobHocThs 11aza. CrekTpaibHas YyBCTBUTENbHOCTh. CyObEeKTHBHBIC WU
¢u3nueckue xapakTepucTuku IBera. CyObeKTHBHbIE S(PQEKTbl MPHU IBETOBBIX OLIYILEHUSIX.
TpexkoOMIOHEHTHasT TEOpHUsl LBETOBOIO 3PEHHUsA, BEKTOPHOE IpejacTaBicHUE LBeTa. [loHsaTne o
KoJlopuMeTprueckux cuctemax. KonupoBanue nadopmanuu B oprane 3peHus. Poiab nBuxkeHus
IJ1a3 B 3pUTEIILHOM BOCIIPHUATHU.

7. buodmsuka cayxa. Ilpupoma U XapakTEepUCTUKH 3ByKa. 3BYK — 3TO
pacnpoCTpaHsOIIUECS B YIPYTUX Cpelax — rasax, KHAKOCTAX M TBEPABIX Telax —
MeXaHHYeCKHe KoJieOaHUs,, BOCHpPUHMMAEMble OpraHaMH CiyXa. 3BYK IpeJCTaBlsieT co0oi
BOJIHY, YIIPYT'H€ BOJIHBI, TO €CTh IIepenabl BBICOKOIO U HU3KOTO AABJICHUS, KOTOPBIE IIPOJOJIBHO
pacrpocTpaHsOTCs B Cpefe, co3laBas B Hel MexaHMueckue kojebOaHus. CoOCTBEHHO, caMu
MeXaHMUYECKUe KoJeOaHHs U JIeKaT B OCHOBE BOSHUKHOBEHHUS 3BYKA.

Axyctuueckue sBieHHs M Onodu3Mka. YX0 KaK aKycTHuYeckas cucrema. Bocmpusitue

3BYKa. OTaIel HpCO6p8.30BaHI/IH CHUTr'HaJla B OpraHC cCiryxa. Ponsp CpCAHCTO yXa B BOCIIpHUATHUUN


http://ru.wikipedia.org/wiki/%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%BD%D1%8B%D0%B9_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%BB%D0%B0%D0%BA%D0%BE

akycTuueckux pazapaxenuid. CayxoBoil mpomecc BO BHyTpeHHeM yxe. Ilponecc
npeoOpa3oBaHusl B BOJOCKOBBIX KieTKax. KoaupoBaHue ciiyxa B BOJOKHAX CIIyXOBOT'O HEpBa.

CoBpeMeHHbIE TEOPUH BOCIIPUSTUS 3ByKa. BecTuOysipHbIil annapar, ero cTpoeHue U QyHKIHH.

8. buodmuzuka kpoBooOpameHusi. OOmMEe TPUHIUIBI  THIPOAMHAMUKH.
I'emoannamuka. OcoOeHHOCTH KpOBOOOpAIllEHUsI B Pa3IMYHbIX Y4acTKax COCYIUCTOrO pycia.
Cepaie kak Hacoc. YIapHeld M MHUHYTHBIH 0OBEeMbl cepiua. JlOJDKHBIE BETMYHHBI
reMOJMHAaMUKU. OHepreTuka KpoBooOpaimieHus. CTpyKTypHBIM aHalu3 JABWXKYIIEHCS KPOBH.
JIlnHamMuKa KpOBOTOKAa M DHEpPreTHMKa HSpUTpouMTOB. ['eoMerpusi KpoBoTOKa. B opranusme
B3POCJIOTO YEJIOBEKAa HAXOUTCS OKOJIO 5 J1 KpoBU. KpOBb - 3TO 0/IMH U3 BUIOB COEIUHUTEIHHON
TKaHU opranu3ma. OCHOBHYIO €€ 4acThb COCTAaBJISET KHMJIKO€ MEXKKJIETOYHOE BELIECTBO - Ia3Ma.
B mna3sme Haxonarcs (opMeHHbIE KIETKH KPOBU - SPUTPOLMUTHI M JIEHKOIMTHI U KPOBSHBIE
IUTACTUHKHM - TPOMOOILMTHI, KOTOpbIe OOpa3yloTcs U3 KJIETOK KPacHOro KOCTHOTO mosra. Mx
CO3peBaHNe, HaKAIJIMBAHUE U Pa3pyllIeHUEe IPOUCXOINUT B APYrux opranax. [lnazmMa B OCHOBHOM
COCTOHUT U3 BOJbBI, B KOTOPOIl pacTBOpPEHbI OPraHMYEeCKHEe U HEOpraHuyeckue BeliecTBa. Bona
cocTaBisieT B miazme okosio 90%, octanbubie 10% - 310 OenKu, XKUPBI, TIIIOKO3a, MUHEpaIbHbIE

COJIM U IPYTHE BEIICCTRA.

9. buodusnyeckne OCHOBBI  B3aumMoJeiicTBUA  (PU3HYECKHX  MoOJieil ¢
0MOJIOTHYecKUMH 00beKkTaMu. Buapl Gu3HUecKux MOJeH W MX OCHOBHBIE XapaKTEPUCTUKH.
DNEeKTPOMAarHUTHBIE TOJISI €CTECTBEHHOIO W HMCKYCCTBEHHOI'O MPOUCXOXKJAEHUsA. MexaHU3MbI
NEUCTBUS DJIGKTPOMAarHUTHOTO TOJS Ha OWONOrMyeckue OOBEKTHL. YIBTPa3ByK U €ro
Ounosiornueckoe aeicTBue. SIBieHus KaBUTauu. B3auMoaericTBHe HOHU3UPYIOIINX U3TYyYCHHH C
OMOJIOTUYECKUMH OObEeKTaMU. TeIuioBble MOJS M WX BIUSHHE HA OHOJOTUYECKHE OOBEKTHI.
duznyecKue NoJis MpH UCCIAEA0BAHUN OMOIOTHYECKUX O0OBEKTOB U YIIPABICHUU UX COCTOSIHUEM.
DIEeKTPOMarHUTHOE B3aMMOJECHCTBUE — 3TO OAWH U3 OCHOBHBIX BUJOB J1aJbHOJECUCTBYIOIIUX
(yHIaMEHTaIbHBIX B3aUMOJICHCTBUH, a 3JIEKTPOMAarHUTHOE MOJIe — OJIHO U3 (yHJaMEHTAIbHBIX
nosield. Bce cymecTByromue Ha 3emiie 3IIEKTPOMArHUTHBIE MOJS MOKHO OOBEIUHUTH B JIBE
TPYHIbl: €CTECTBEHHbIE, NPHUCYIIME 3€MJIE€ M, BBI3BAHHBIC IPOMBIIUICHHOW JESATEIbHOCTBIO
YeJ0BeKa.

5. OBPA3OBATEJIBHBIE TEXHOJIOT A

TexHonorus CymHocTh

TexHo10rNs O0BSICHUTEIBHO HJLTIOCTPATHBHOIO 00y4eHUs!

Texnonorust ¢opmupoBanus|/laHHas TEeXHOJOrWsT OCHOBaHa Ha (OPMHPOBAHUU U
IPUEMOB yueOHOI paboThI NPOCBEIIEHUH CTYIEHTOB-OMOJIOTOB C OpraHu3alued Hx
PENpONYKTUBHOM AeaTenbHOCTH. (OCHOBHas LEnb — 3TO

BBIpa6OTKa KakK O6H_IeHayLIHBIX (OpFaHI/BaHI/IOHHHX,




WHTEJUICKTYalbHbIX, HMH()OPMAIMOHHBIX W [Zp.), TaK H
CHelMalbHbIX (MpeAMETHbIX) yMeHui. Kak mpaBuino — 3T0
YCBOEHHE M BOCIPOM3BEACHUE TOTOBOW yueOHO# HHpOpMauu
C HCIIOJb30BAHUEM CPEJICTB HArJSTHOCTH (CXEMBbI, TaOJIUIIBI,

MPE3CHTALMH U JIP.)

TexHoa0run JUIHOCTHO-OPUECHTUPOBAHHOI'O (a}lal’lTI/IBHOFO) Oﬁy‘-lel-[l/lﬂ

Texnonorus Cwmpbicn muddepeHIMPOBAaHHOTO OOYUEHHUST COCTOUT B TOM,
muddepeHIupOBaHHOTO  UTOOBI, TpPUHUMAsT BO BHUMAaHUE WHAUBHUAYaAIIbHBIE
oOyueHus OCOOEHHOCTM  KaXXJOro OTHEJIbHOTO CcTyldeHTa (YpOBEHb
IIOJAIOTOBKH, Pa3BUTHA, 0CO0EHHOCTD MBIIIJICHUA,

03HABATENIbHBII HHTEPEC K MPEAMETY), ONPENEIUTDh AJIsi HETO
HauOosee  1enecooOpa3Hbli u  2PPEeKTUBHBIN  BUJ

NesITeNIbHOCTH, (POPMBI pabOThI U TUIIBI 3a/IaHUH.

Texnonorust 06yueHus CymHOCTP ~ MOAYNBHOM  TEXHOJOTHMH  3aKJIIOYaeTcs B
CaMOCTOSITEIBHOM CO CTOPOHBI CTYACHTAa WJIU C TOMOIIBIO
MpernojaBaTens JOCTHKEHUM KOHKPETHBIX IeNiell y4eOHO-
M03HABATEIbHON JESTENbHOCTH B MPOIECCE CO CHEIHATIbHO
pa3paboTaHHOM MOJIyJeM WId (PYHKIHMOHAIBHBIM OJIOKOM,
BKJTFOYAIOIIMM B ce0s coJep)kaHHuEe M CHOCOOBI OBJIAJACHHS

OTUM COJACPIKAHHUEM

Texnonorust popmupoBanusi YueOHas JEATEIbHOCTh pacCMaTpUBaeTCs Kak ocobas ¢Gopma

y4eOHOI IeITENPHOCTH ~ [y4eOHOH AaKTHBHOCTH  CTYACHTOB, HarlpaBJICHHAs Ha
nproOpeTeHre 3HAHHI C MOMOIIBIO PEIICHUsT pa3paboTaHHON
NpenoiaBaTelieM CUCTEMbl YUYEOHBIX 3aJad M TECTOB Kak

(bOpMBI KOHTPOJISI 3HAHUH.

NudopmanmronHo- [IpencraBisitor  co00OH  COBOKYITHOCTh TEXHOJIOTHA,
KOMMYHHKAITMOHHBIC obOecrieunBaronux Gukcanuo uHGopmaiuu, e€ o6paboTKy Hu
texHosioruu (MKT) uH(pOpMaIllMOHHBIE OOMEHBI (mepenady, pacHpoCTpaHeHue,

packpbiTie). K UKT oTHOCAT KOMIBIOTEpHI, MPOrpaMMHOE

oOecreyeHne u CpeacTBa SHCKTpOHHOﬁ CBiA3H.

6. OIEHOYHBIE CPEJCTBA JJ151 TEKYIIEIO KOHTPOJISI YCIIEBAEMOCTH,
MMPOMEKYTOYHOI ATTECTALIUM [IO UTOT'AM OCBOEHHUS JUCHUTLIMHBI
1 YYEBHO-METOJUYECKOE OBECIEYEHUE CAMOCTOSITEJIbHOM PABOTHI
CTYJIEHTOB

HpOBepKa KaueCTBa YCBOCHUSA 3HAaHWUH B Te€UeHHUE KypcCa IMpOBOAUTCS KaK B YCTHOﬁ, TaK U
B IIMCbMEHHOU (I)OpMC. 9TO BBICTYIINICHHUA CTYACHTOB C COO6IJ_ICHI/IHMI/I, MMPEaACTaBJIICHUA

pedeparoB M Mmpe3eHTanuil 1o TeMe, MMCbMEHHast MPOBepKa 3HAHUH MO Kypcy.



[IpomexyTouHas aTTecTauus — 3a4er.

PeUTUHI-KOHTPOJIb — TEKYILUA KOHTPOJIb.

6.1 Bonnpocsl Kk 3a4eTy

1. OcHoBHBIE pa3/esbl HayKH OMO(QU3UKH U UX KpaTKas XapaKTepUCTHKa.

2. OCHOBHBIC METO/IbI, TPUMEHSIEMBIC B HCCIICAOBAHNN (DU3UKH MAKPOMOJICKYII.

3. TpakTOBKa 3aKOHAa COXPaHEHMs SHEPTUU U KEM OH ObLI CPOPMYIHPOBAH.

4. BI/I)IBI OMOCHCTEM C TOUKH 3pCHHA TCPMOJNHAMUKH. MHTeHCcHBHEBIE U OKCTCHCUBHBbIC

KaTCropun TCPMOANHAMNYCCKUX ITapaMETPOB.

5. Pa3pemaronias cnocoOHOCTh ONTUYECKUX TPUOOPOB, B TOM YHCIIE U IJ1a3a.

6. Bocripusitre 3Byka. Jtamnsl mpeoOpa3oBaHUs CUTHAIA B OpTaHe CIyXa.

7. Bunbl pu3nveckux nojiel 1 uX OCHOBHBIE XapaKTEPUCTUKH.

8. MexaHu3M JIeCTBUS SJIEKTPOMAarHUTHOTO TIOJIsl Ha OMOJIOTHYECKHE OOBEKTHI.

9. YnbpTpa3Byk U €ro OMOJOTHYECKOE 3HAUCHHE.

10.
11.
12.

13

KIJICTKC.

19.
20.

Bu bl HOHM3UPYIOUIUX U3TYYEHUH U UX BIMSHUE Ha OMOJIOTHYECKUE OOBEKTHI.
Oco6eHHOCTH KPOBOOOpAILEHHsI B pa3HbIX y4acTKaX COCYAMCTOrO pycla.

DHepreTrka KpoBooOparmieHus. Cepie Kak Hacoc.

. Bugpl 6uocucrem. BHyTpeHHsIsS SHEPTHS )KHBOW CHCTEMBI.
14.
15.
16.
17.
18.

[TepBbIit 1 BTOPO#t 3aKOHBI TEPMOIUHAMUKH. TPH OCHOBHBIX TPYIITBI OMOCHCTEM.
Buner kiietok, ux Ouonoruyeckre u GU3NKO-XUMHUECKHUE OCOOCHHOCTH.
Hepapxuueckoe COOTHOIICHHE MOHITUI: CUCTEMA, CTPYKTYpa U QYHKITHS.
OcHOBHBIE OpraHesibl )KUBOTHBIX U PACTUTENBHBIX KIETOK U UX (DYHKIUH.

[Ipencrasnenue o nupdysuu, ocMoce, rpaJueHTe KOHLIEHTPALUU U UX POJIH B AKUBOM

Turmsl BSaHMOHCﬁCTBHﬁ B IIPUPOAC: I'PaBUTAIMOHHBIC U DJICKTPOMAIrHUTHLBIC.

Bungsl cBszeil B MaKpOMOJICKYJIaX: KOBAJICHTHAA, MOHHAA, THAYKIIMOHHASA U

JAUCIICPCHOHHOC.

21.
22.

23

MesxMoeKyiIsipHasi 1 BHYTPUMOJIEKYJIIpHAst BOJOPOAHAS CBSI3b.

MaKpo-, MUKpPO- U YIBTPAMHUKPOIJICMEHTEI B COCTABC OHocucTeM.

. buoreHHsIe BewecTBa U UX POJIb B NIPOLECCAX KUZHEACATEIBHOCTH KUBBIX CUCTEM.
24.
23.
24.
25.
26.
27.

Mexanu3m o6pa3oBaHus KpoBU. CTBOJIOBBIE KIIETKH.
KpoBooOparienne 1 0CHOBHbIE (DYHKIIMH KPOBH.
XapakTepucTuka O0elKoB KPOBH.

Potb 3neKTpu4ecKux CUIl B JBUKEHUH SPUTPOLIUTOB.
Merto/ib1 BbIIE€NEHUST (POPMEHHBIX 3JIEMEHTOB KPOBH.

MI/IHepaJ'ILHHﬁ COCTaB KpOBHU YCJIIOBCKA U JKUBOTHBIX.



28. Ponb T- 1 B-nmum¢pouuToB B )KUBOM OpraHu3Me.
29. I'emoguaamuka KpoBu. Hapymenue kpoBooOpamieHus.
30. ®u3uKo-XUMUYECKHE CBOWCTBA KPOBH.

31. Mexanu3M cHaOKeHUs )KMBOI'O OpraHu3Ma KuciopooM. DopMeHHbIE 3J1EMEHTBI

KpOBH.

e I e Y )

32. buosnexTpuieckue sSIBICHUS B CEPJCYHOMN MBIIIIIE.

6.2 TemaTuka pelTHHr-KOHTPOJIei

PeiiTuHr-KOHTpOJIBL Nel

. [IpencraBnenust 06 OCHOBHBIX pa3fenax 0MoU3UKH.

. OcoOEeHHOCTH CTPOEHUS KIETOK IMPOKApUOT.

. Bunpl OnocucreM. BHyTpeHHsIsI 3Heprus *KUBOM CUCTEMBI.

. [lepBblii U BTOPOI1 3aKOHBI TEPMOIMHAMUKU. Tpu OCHOBHBIX I'PYIIbI OUOCUCTEM.
. Bunipl kierox, ux 6uosnorudeckue U GU3NKO-XUMHUUECKHE 0COOEHHOCTH.

. Uepapxuueckoe COOTHOIIEHHE MOHITUN: CUCTEMA, CTPYKTYpa U QYHKIIHS.

. OCHOBHBIE OpraHelIbl )KUBOTHBIX M PACTUTENIbHBIX KIETOK U UX (DYHKIUH.

. [Ipencrasnenue o nuddysuun, ocmoce, rpalueHTe KOHIIEHTPALMH U UX POJIH B )KUBOM KIIETKE.

9.

Turnbl B3auMOJICHCTBUIA B IPUPO/IE: TPABUTAIMOHHBIE U JIEKTPOMArHUTHBIE.

10. Bunp! cBs3eil B MAKpOMOJIEKYJIaX: KOBaJEHTHAsI, MOHHAsI, MHAYKIIMOHHAS U JUCIIEPCUOHHAS.

11. MexmonekyJisipHasi U BHyTPUMOJICKYJISIpHAS BOAOPOAHAS CBSI3b.

12. Makpo-, MUKpO- U YABTPAMHUKPOIJIEMEHTHI B COCTaBe OMOCHCTEM.

o I N n B~ WD

PeidTHHT-KOHTPOJIL Ne2

. buorennsle BemiecTBa U UX POJIb B MPOLIECCAX KUZHEACATEIbHOCTH KUBBIX CUCTEM.
. Mexanusm o0pazoBanus KpoBu. CTBOJIOBBIE KIJIETKH.

. KpoBooOparienre 1 ocHOBHbIE (PYHKIIMU KPOBH.

. XapakTepucTuka OeKoB KpPOBH.

. Posib seKTpuYecKuX CUl B IBYKEHUU SPUTPOIIUTOB.

. MeTop1 BbIAETIEHUS] ()OPMEHHBIX 3JIEMEHTOB KPOBH.

. MuHepabpHBIi COCTaB KPOBH YEJIOBEKA U )KUBOTHBIX.

. Ponib T- 1 B-muM@o1MTOB B )KMBOM OpraHu3Me.

9.

I'emonmnamuka kposu. Hapyiienne kpoBooOparieHus.

10. ®u3nKO-XUMUYECKHE CBOWCTBA KPOBH.

11. MexaHu3M CHa0XEHUS )KMBOTO OpraHusMa KUCJIOpOaAOM. (I)OpMCHHBIC 9JICMCHTELI KPOBH.

12. BI/IOBJ'ICKTpI/I‘-IeCKI/IC SABJICHUS B CCpI(C‘lHOﬁ MBIIIIIC.

PeiiTuHr — KOHTpPOJIBL Ne3



1. OcHoBHBIE pa3zenbl HAyKu OMO(U3UKH U UX KpaTKask XapaKTePUCTUKA.

2. OCHOBHBIE METO/bI, TPUMEHSEMBIE B UCCIICIOBAHUH (PU3UKH MAKPOMOJICKY.

3. TpakToBKa 3aKOHA COXPAHEHUS SHEPTUU U KEM OH ObLIT CPOPMYITUPOBAH.

4. Buapl OMOCHCTEM C TOYKH 3pEHUS TEPMOANHAMUKH. VIHTEHCUBHBIC U SKCTCHCUBHBIE
KaTeropuu TEPMOJMHAMUYECKUX MApaMeTPOB.

5. Pazpemaromasi CtocOOHOCTh ONTUYECKHUX MPUOOPOB, B TOM YHCJIIE U Tia3a.

6. Bocopusitue 3Byka. Jrtansl npeoOpa3oBaHMs CUTHAJIA B OPraHe CilyXa.

7. Bunbl pu3nueckux nojieil 1 uX OCHOBHBIE XapaKTEPUCTUKH.

8. MexaHu3M JIeHCTBUS 3JIEKTPOMATrHUTHOTO TIOJIsI Ha OMOJIOTHYECKUE OOBEKTHI.

9. YnpTpa3Byk uero OMOJOTUYECKOE 3HAUCHHE.

10. Buibl HOHU3UPYIOMIMX M3ITYYSHHUI U X BIMSHUE Ha OMOJIOTHYECKHE OOBEKTHI.
11. OcobGeHnHocTH KpOoBOOOpAIlIEHUs B Pa3HbIX Y4acTKaX COCYAUCTOTO pyca.

12. Duepretuka kpoBoobOpamienus. Ceplie Kak Hacoc.

6.3 TemaTnka 1a00paTOPHBIX 3aHATHH MO AUCHUILIUHE «Bbruodusuka»

1. DkcTparupoBaHue MUHEpPAIbHBIX 3JIEMEHTOB U3 MPUPOJHOTO HAHOTEXHOJOTHYECKOTO
MUHepasa — IIyHTUTa.

2. OuncTKa BOJHBIX SKCTPAKTOB HIYHTHTA C HCIOJIb30BAaHUEM PEaKMy HEUTpaIu3auu U
HEeHTPU(YTHPOBaAHMUSL.

3. Kpucramnorpaduueckue uccieqoBaHusi BOJHBIX SKCTPAKTOB MUHEpaia IIYHTUTA.

4. JlromuHecueHtHas  Mmukpockonusi  kiuetok  BHK-21 ¢ ucnonbzoBanuem
MMMEPCHOHHOTO Maca.

5. IlpenapatuBHOe ocaxieHue u AuddepeHurnaIbHoe pa3feleHue OUOJIOTUYECKUX
CTPYKTYP.

6. Kpucramnorpaduueckue uccieoBaHus OENKOBBIX CYOCTaHIIMN B BUIE CHIBOPOTOK
KpPOBU >KUBOTHBIX.

7. HWccnemoBaHus — KOHLIGHTPHUPOBAHHBIX — MpENaparoB M3  BOABI  METOJIOM
JIOMUHECHEHTHOW MUKPOCKOIIUU U METOJOM KPUCTAIUIOTPa(HH.

8. MccnenoBanue KpUCTALTHYECKHX 00pa30BaHU OMOJIOTHUYECKON KUIKOCTH (CIIFOHBI) C
HCIIOJIb30BAHHUEM ONITHYECKOT0 MUKpockoma “Olympys” (SImonwus).

9. IlpoBeaenue ruapoIM3a BOABI C MOTYYEHUEM 00PA3IOB «KUBOW» M «MEPTBOI» BOJIBI.

HccnegoBanue MeToa0M KpUCTAaJlJIN3alluU.

6.4 IlepeyeHb NPUMEPHBIX KOHTPOJbHBLIX BONPOCOB M  3aJaHUM  JJs
CaMOCTOATeIbHOI padoTsl cTyaeHTOB B VI cemecTpe

1. Hepe‘{I/ICJ'II/ITL OCHOBHBIC pa3aCiIbl 6I/IO(I)I/ISI/IKI/I " UX KpaTHas XapaKTCpUCTHUKaA.



2. OCHOBHBIE METO/IbI, TPUMEHSIEMbIE B HICCIECAOBAHUAX (PU3UKH MAKPOMOJIEKYJI.
3.Metoap! HcCIeqOBAHUHE CTPYKTYPHI M (QYHKIIUH KIETOK U KJIETOYHBIX OPraHOU/IOB.

4. BruoseKTpUYeCKUii MOTEHIIHAI MEMOpaHbI KJIETOK 3yKaproT. Crioco0 ero onpeaeieHus.
5. TpakToBKa 3aKOHA COXpAHEHHUS SHEPTHHU U KEM 3TOT 3aKOH ObLT CPOPMYIUPOBAH.

6. Buabsl MeMOpaHHOTO TPaHCTIOPTA BEIIECTB.

7. [loTeHuman nokost Wik MeMOpaHHbIi noTeHuuai. Yro 3to takoe?

8. MeMOpaHHbI# moTeHIMaN AeHCTBUS. [IpHUrHEI €ro BOSHUKHOBEHHSI U POJIb B KIIETKE.

9. Bunmel OmocucTeM ¢ TOYKM 3pEHHUS TEPMOJMHAMHKU. VHTEHCHBHBIE W OSKCTCHCHUBHBIE
KaTeropuu TEPMOIMHAMUYECKUX TapaMETPOB.

10. Ctpoenue rnaza. Xos Jiyuel B OITUYECKOM CUCTEME TJIa3.

11. Pa3pemraromasi ciocoOHOCTh ONTUYECKUX MPUOOPOB , B TOM YHCIIE U TJIa3a.

12. Ctpoenue ceT4atku, GOTOPEIENTOPHAS CUCTEMA Ti1a3a.

13. Bocnpusitue 3Byka. DTanbsl MpeoOpa3oBaHus CUTHAIa B OpraHe ciyxa.

14. CoBpeMeHHBIE TEOPUH BOCIIPUATHS 3BYKa.

15. OcobeHHOCTH KPOBOOOpAIIEHHUs B PA3HBIX YIaCTKaX COCYJUCTOTO pycCia..

16. DHepreTuka kpoBooOpareHus. Cepiie Kak Hacoc.

17. JlnHamuKa KpOBOTOKA M SHEPTEeTHUKA SPUTPOIIUTOB.

18. Buapl pu3mveckux mojei 1 iX OCHOBHBIE XapaKTEPUCTUKH.

19. MexaHu3M JIeHCTBHS SJIEKTPOMArHUTHOTO TTOJIsI HA OMOJIOTHYECKHUE OOBEKTHI.

20. YapTpa3ByK U €ro OMOJIOTHYECKOE ACHCTBHE.

21. Buapl HOHU3UPYIOMIMX U3TYyYSHUH U UX BIUSIHUE HA OUOJIOTUYECKUE OOBEKTHI.

7. YHEBHO-METOAUYECKOE U UTHOOPMALIMOHHOE OGECIIEYEHHUE
JUCHUIIJIMHBI (MOZYJIA)
OcHoBHas JiuTeparypa:
1. ®uznyeckas XUMHUS TUCIEPCHBIX CUCTEM [DeKTpoHHbIN pecype]: / Epmos FO.A. - M.
: 'D0TAP-Menua, 2013." - http://www.studentlibrary.ru/book/ISBN9785970424285.html
2. be3omnacHOCTh >KM3HENEATEIILHOCTH 4YEJOBEKa B AIIEKTPOMATHUTHBIX MOJAX [yuel.

nocooue / C.M. Anomnonckuii, T.B. Kansga, b.E. Cunnanosckuii. - CII0. : [Tomurexuuka, 2012.

- http://www.studentlibrary.ru/book/ISBN5732508546.htm

3. Mup GenkoBbIX MoJIeKyn [DnekTpoHHbIH pecypc] / CmupnoB A.B. - M. : BMUHOM,
2013. http://www.studentlibrary.ru/book/ISBN9785996322350.html

4. KoHUeniuu coOBPEMEHHOTO €CTECTBO3HAHUS [DJNEKTPOHHBIA pecypc] : yueOHHK JUIs
CTYJIEHTOB BY30B / H.M. Anb-AHn. - CII6.: [lonurexHuka, 2013.
http://www.studentlibrary.ru/book/ISBN9785732508994.html


http://www.studentlibrary.ru/book/ISBN5732508546.htm
http://www.studentlibrary.ru/book/ISBN9785996322350.html

JlonosHUTEIbHAS JIUTEpPaTypa:

1. dusnueckue U XMMUYECKUE OCHOBBI HAHOTEXHOJIOTUHU. [ DIEKTPOHHBIN pecypc] / PamOuau
H.T., bepé&skun A.B. - M. : DUSMATIIMUT. — 2009

2. DNeKTpOHHAs MUKPOCKOIHS HAaHOOAKTEPUM U JPYTruX MpeACTaBUTEIEH MUKPO- U
Hanomupa : [MoHorpadus] / A. I1. [lonomapés .— Bmamgumup : UIT XKypasnésa, 2011 .— 180 c. :
w1 — bubmmorp.: ¢. 169-177.

3. IlpakTuKyM 1O MOJIEKYJISIpHOM Onosoruu [DnexTpoHubIi pecype] / A. C. Konunues, U. JL
[BetkoB, A. I1. ITonoB u ap. - M. : KomnocC, 2012.
http://www.studentlibrary.ru/book/ISBN9785953208154.html

4. Macc-crieKTpoMeTpusi Il aHAIIU3a 00BEKTOB OKPYXKAIOIIEH cpeabl.[ DIEeKTPOHHBIN
pecypc]/ Jlebene A.T. — M.: Texnocdepa , 2013.
http://www.studentlibrary.ru/book/ISBN9785948363639.html

B) nepuoandeckue nznanus:
«buodusukay - HaydyHbIN KypHAaI

«BUOTEXHOJOTHAY» - HAYYHBIN KypHAII

«Boga: XuMHUs 1 SKOJIOTHS» - HAYYHBIN KypHAII

«HaHOoTeXHOIOrNM: HayKa U MPOU3BOIACTBO» - HAYUHBIHN KypHaI
«HaHouHIYyCTpUS» - HAYYHO-TEXHUYECKUM KypHAII

I') uaTEepHET-pECYpCHI

1. ABAG Bugeo-xmum , Microsoft Corporation, 2002,

2. 6a3bl JaHHBIX, I/IH(bOpMaI_[I/IOHHO-CHpaBO‘lHBIe 1 ITOUCKOBBIC CUCTCMBI.
http//www.oie.int/eng/norms/mmanual/a _summary/htp
http//www.rsl.ru/

http//molbiol/edu.ru/index.html

http//www/alius.ru/rdl

8. MATEPUAJIBHO-TEXHUYECKOH OBECHIEYEHUME JUCIHUIIJIMHBI
MOAYJIA)

JlekuMoHHBIN Kypc uMTaeTcs B aynutopuu (ayx. 133-1). Jlns nekumii: MyabTUMEIUHbIE
cpeacTBa (MEepCOHATBHBIA KOMITBIOTED, IUANPOEKTOP), MPE3CHTALMH, HarJsgHble TOCOOMs U JIp.
JIaGopaTtopHble pabOTHl HPOBOJATCS B CIELUAIM3UpPOBaHHON maboparopun  (aya. 133-1) ¢
UCIOJb30BaHUEM Cleaytolero obopynoBanus: Momayins tuna ®M-02-200 ¢ dunbrpamu THmna
«Bnagunop» Ne2 s mukpodmisTpanuy, tadoparopusiii pH-metp «Oxcnept-001», ontudeckuit

mukpockonn  «Olympys-CX-41 (SmoHust), YKOMIUIEKTOBAHHBIM <«QJIEKTPOHHBIM  OKYJISPOM»


http://www/

DCM300, mpubop xkammuisipHoro snekrpodopesa «Kanenb-105M», tepmocrat TB-80CITY,
¢dorosnexrpuueckuit poromerp KOK-3, ontrueckuil TpUHOKYIAPHBIA MUKpOCKO «Mukpomen-3
JIIOM», pedpakromerp YPJII-1, cyxoxap IIC-80-01 CITY, nenrtpudyra nmadoparopuas CM-6M,
obIToBOM  xomomunbHuK +4°C, maGopaTtopHble dnmekTpoHHele Beckl SCL-150, a  Taxxke

JOIIOJIHUTCIIBHOC 060py11013aHHe H MaTCpuabl.

Paboyas mporpamma cocrapiena B coorBerctBuM ¢ TpedoBanusmu @I'OC BO no HampaBieHHIO

06.03.01 «buosorus» u npoduito moarotoBku «buodusnkar

PaGouyro mporpamMmmy coctaBui: A. 0. H., mpodeccop kadeapbl OMOJIOTUN U IKOJIOTUU

Bnal'V INTowomapes A.IL

Penensent: Benymmii HaydHbll  coTpyaHUK DPI'BY «PenepaibHBIA  LIEHTDP OXpaHbI

3JI0POBBS KUBOTHBIX», KaHauaaT ouonorndeckux Hayk MAHUWH Bopuc JleoHnnoBuu.

Pabouas mporpamMma paccMoTpeHa U 0J00peHa Ha 3aceiaHuu Kadeapsl bD mporokon
3acenanus kapeapsr Ne6/1 or 10. 11. 2014 .

3aBenyrouuii kadenapoit Tpucdonona T.A.




Pabouass mporpamma paccMoTpeHa W 0J00peHa Ha 3aceJaHuH Y4eOHO-METOIMYeCKON
komuccuu Hanpasienus 06.03.01 «buonorus»
npotokoi Ne2/1 ot 10.11. 2014 roxa
[Ipencenarens: Tpudononra T.A.



MunncrepcrBo o6pazoBanusi 4 Hayku Poccuiickoii ®@enepannu
denepanbHOE rOCyIApPCTBEHHOE OI0DKETHOE 00pa30BaTeIbHOE YUPEIKICHUE BBICIIIETO
npodeccHoHaTEHOTO 00pa30BaHUS
«BJraAMMUPCKHI TOCYAapPCTBEHHbIN YHUBEPCUTET
uMeHH Anekcanapa I'puropsesnya u Hukonas I'puropsesunya CroJieToBBIX»

(Bal'y)

YTBEPXJAIO
IIpopexTop
no y4yeOHO-MeTonuYecKoi padoTe
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1. EJIM OCBOEHUSA JUCIUIIJINHbI



Henbto kypca «buodusukay siBisiercs obecrnedyeHne CTYACHTOB OCHOBaMHU 3HAHHHA U
COBPCMCHHBIMU  NPCACTABICHUAMHA 00 OCHOBHBIX (1)I/I3I/I'-ICCKI/IX u (1)I/I3I/IKO-XI/IMI/I‘-I€CKI/IX
3aKOHOMEPHOCTSIX, JIEKAITUX B OCHOBE (PYHKIIHOHHUPOBAHUS OMOJIOTMUYECKUX 0OBEKTOB, (pyHKINH
KMBOTO OPraHW3Ma, MEXaHM3MOB TOJyYeHHs HWH(POPMALMK, O COCTOSHMM BHYTPEHHEH W
BHEIIHEH CpeIpl, XapaKTePHCTHUK MEIUKO-OMOJIOTHUECKUX IapaMeTpoOB, ONPEACIISIONINX
COCTOSIHHE OpraHM3Ma M €ro ajanTalyio K MEHSIOIMMCS YCIOBUSM BHEIIHEM M BHYTPEHHEH

CpEebL.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

Huctunnuna «buodusuka» BxoauT B 610k 1 mporpammsl OakaigaBpuara B e€ 0a30BYIO
yacth (O1ok B1. B25). J{nst ocBOeHHS MaHHOW JUCIMILIMHBI HEOOXOAUMBI 3HAHHUS, TIOTyUYECHHbBIS
Ha TPEAMIeCTBYIONUX Kypcax MpU HW3YYeHHH, B YaCTHOCTH, 0Omer Owuosnoruu, (HU3MKH,
MAaTeMaTHK{, TEOPETUYECKOU OMOJIOTHH, OMOXMMHH, OWO’HepreTukn u nap. «buodusukay,
SIBIIATIOMIASICS OHMOJIOTHYECKON JHUCIUILIMHOM, H3y4darouen (U3UKO-XUMHYECKHUE
B3aUMOJICHCTBHSI B CaMOM IIHPOKOM acCIEeKTe, TMO3BOJSET CPOpMHUpPOBATH y CTYACHTOB-
OMOJIOTOB TMPEJCTaBICHUS O MeXaHu3MaxX (YHKIMOHUPOBAHUS OPTraHW3Ma C BBISIBJICHUEM
B3aMMOCBSI3aHHBIX H3MEHEHUH CTPYKTYphl U (PYHKUMH, KaK OTIEIbHOM KIIETKH, TaK U €€

OopraHeyI € MEPEXOJ0M Ha 0oJ1ee CIIOKHBIE JKUBBIE CHCTEMEL.

3. KOMINETEHIIUU OBYYAIOIIET OCSI, ©OPMUPYEMBIE B PE3YJIBTATE
OCBOEHHUS JUCHOUTIJIMHEI (MOY.JIS)

B PEIYIbTATEC OCBOCHHA JUCHUIIIMHBI O6y‘IaIOIHHI>'IC$I JOJDKCH JOEMOHCTPHUPOBATH

CJIeYIOIIe Pe3yIbTaThl 00pa30BaHUS:

1) 3HATbD:

- 3HATh M MOHUMATh 0A30BBIC MPEICTABICHHS O Pa3HOOOpa3uu OMOJIOIHYECKUX 0OBEKTOB,
3HaYCHUE OHMOpPa3HOOOpa3us Uil YCTOWYUBOCTH Ouochepsl, HCIIOJB30BaTh METOBI
HaOJIFO/ICHUS, ONTUCAHUS, UICHTU(PHUKAIINY, KIACCH(PHUKALINHU, KyJIbTUBUPOBAHUS OHOJIOTUYECKUX
00bexToB (OIIK-3);

- 3HaTh W TIPUMEHATH 3HAHHE MPUHIMIIOB KJIETOYHON OpraHu3aluu OHOJOTHYECKHUX
00BeKkTOB, OuO(pU3MYECKUX U OUOXMMHUYECKUX OCHOB MEMOpPaHHBIX TMPOIECCOB U
MOJICKYJIIPHBIX MEXaHU3MOB ku3Henesirenbaoct (OITK-5).

2) YMETh:



- OKCIITyaTUpPOBAaTh

COBPEMEHHYIO armaparypy 4 o0opyJoBaHHE

JJIs1 BBIIIOJIHCHUA

HAYYHO-HCCIICIOBATENILCKHX MOJICBBIX | JIA00PaTOPHBIX Ouostorndeckoro padot (ITK-1);

0030poB,

aHaJIN3UPOBATh

- IPUMEHATb Ha IIPAKTUKE IIPUEMBI

NOJIy4aeMylo HH(OpMaLuio

COCTaBJICHHUA

AHAIUTUYCCKUX KapT W TOACHUTCIBHBIX 3allUCOK,

nabopatopHbIx Ouosioruyeckux rccnepoanuii (ITK-2).

npenoaaBaHUun 6I/IOJ'IOFI/II/I, B HpOCBeTI/ITCJ'II)CKOI\/JI JCATCIBHOCTH

3) Baagern:

HAaYyYHO-TCXHUYCCKHUX OTUYCTOB,

nsjiaraTtb

U IIPEACTaBIATh PEe3yJbTaThl

U KPUTUYECKU

IIOJIEBBIX H

- CIIOCOOHOCTBIO HCIIOJIB30BATh 3HAHHMS OCHOB IICHXOJOTHHM U neaaroruku B

MOBBIIICHUST YPOBHS OMOJIOT0-KOJIOrHYeCKOit rpamoTHOCTH obrectBa (ITK-7).

cpeau HacCCJICHUA C LECIbIO

4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI MOAYJIA)

OO0mas TpymoEMKOCTh TUCIUTIIMHBI COCTaBISACT 3 3a4eTHRIX euHUIIBI, 108 gacos.

Buner yue6Hoii

paboThl, BKIIIOUAst dopmbl
camocTosiTeNbHylo  DOBbeM ydeOHOI TEKYILETOo
g paboTy CTyJIEHTOB paboThI,C KOHTPOJIS
o § U TPYIOEMKOCTh (B | IPUMEHEHUEM | YCIIEBa€MOCTHU
Ne Paznen 3 51 qyacax) MHTEPAKTUBHBIX | (M0 Hedenam
[1/11 UCIATUINHEI § % METOJI0B(B cemecmpa)
& =T o = yacax / %) ,opma
- ;:)f § Lc% [IPOMEKYTOUHOU
= | e =) aTTeCTaIuu (1o
é = O cemecmpam)
= = [
@)
1 |IIpeamer, 3amauu u
CTaHOBIIEHUE
OropU3HKH.
EnuncTtBO 7 1-2 |2 2 4 -
CTPYKTYPHOH U
(G YHKIIMOHATBHOM
OpraHu3aIiHx.
2 OcHOBBI
TEPMOTUHAMHUKHU
UDOIREOB 17 |34 |2 2 | 4 2/50%
IKH3HEAEATEeIbHOCTH.
OHepruu B )KUBOU
cucTeMe:




JJIeKTpUYECcKas,
TEIIoBas,
MeXaHU4IecKasl,
XUMUYECKas U Jp.

OcHOBBI
MOJIEKYJIIPHOM
onopuzuky.
buorenunsie
BEIIECTBA

5-6

2/50%

| pelitunr -
KOHTPOJIb

DNEeKTPUUYECKUE
CBOMCTBA U
JJIEKTpUIECKas
AKTUBHOCTh
OMOJIOTHYECKUX
00BEKTOB.

7-8

2/50

PazmmunbIe THIED
CBs3E
B3aNMOJICCTBUHN B
MaKpOMOJIEKYJIax

9-10

2/50%

buoduzuka 3penus.
Cger u ero
BOCIIpUSTHE.
Pazpemaromas
CIOCOOHOCTH T1a3a.

11-12

2/50%

Il pefiTuar —
KOHTPOJIb

buodusuka 3Byka.
AKyCTHYECKHE
SIBIICHUS U
onodusuka.
CoBpeMeHHbIE
TEOPUU BOCTIPUSATHUS

3ByKa

13-14

2/50%

buoduzuka
KpOBOOOpaIeHHSI.
OO01re MPUHIIHAIIBI
TUAPOIMHAMUKHY.
DHepreTuka
KpOBOOOpAIIeHHS.

15-16

2/50%

buoduznueckue
OCHOBEI
B3aUMOJCHCTBUS
(bU3NYEeCKUX Mo
¢ OMOJIOTHYECKUMH
00BEKTaMU

17-18

2/50%

I pefiTuar —
KOHTPOJIb.

Bcero

18

18

36

16/44,4%

3auer




1. Ilpeamer, 3ajauu W cTaHOBJeHHe Ouopu3uKkH. EXMHCTBO CTPyKTYpHOH H
¢pyHkunoHanbHOI opranmsanuu. CTpyKTypa, COJAEpKAHUE TUCLUIUIMHBI, €€ CBSA3b C APYTUMHU
JMCUUIUIMHAME y4eOHOro miaHa. Metoasl Onodusnyeckux nccieaoBanuil. 3agaun OMO(QU3HKH.
Uctopuss u meromonorusi Omodus3uku. EXMHCTBO 3JIEMEHTapHOTO COCTaBa. EIWHCTBO THIIOB
XUMUYECKUX CBsA3eH. ENMHCTBO MEMOpPAaHHOTO THIIA CTPOCHUS CYOKJIETOYHBIX 00pa30BaHUM.
EnuHCTBO KIIETOYHOTO CTpOeHHUs. ENMMHCTBO CTPOEHUS MHOTOKJIETOYHBIX OPraHu3MOB. ETHHCTBO
OMOXMMHYECKUX PeaKIfii U IUKIOB. ENqMHCTBO AbIXaHMS.

2. OCHOBBI TePMOJIMHAMHUKH TPOLECCOB  KU3HEAEATEJbHOCTH. JHEPIrul B KUBOIi
cUCTeMe:  JJIeKTpHYecKasi, TeIluloBasi,  MeXaHMYecKasi, XUMHYecKas M Jp.
Tepmonunamuyeckue cucrembl. OyHKIMU cOCTOSIHUSA cUCTEM. [IepBbIii 3aKOH TEPMOJUHAMUKH,
SHTaNbNUA. BTopoe Ha4amo TepMOJMHAMUKH U )KMBBIE OPTaHU3MBbI. bajgaHC SHTPONMY IIPU POCTE
u pa3BuTUM opraHu3zMoB. CranuoHapHoe cocTtosHue. TemiooOpa3oBaHHEe B OpraHu3Me
TEIUIOKPOBHBIX JKMBOTHBIX. OCHOBHOM 0OMeH. VYcloBUsS TeIIOOOMEHa OpraHusmMa c
OKpY’Karolien cpeoi. Perymsanus temneparypsl B )KUBBIX OPraHU3Max.

3. OcHoBbI MoJIeKyJIsApHOHT Ouodusuku. buorennbie BemecrBa. dusmyeckue
cBoiictBa kieTtok. CocTraB M CTPYyKTypa KIETOUHBIX 0Opa3zoBaHMi. MaKpoMOIeKylbl, HX
¢usnueckue cBoicTBa. CocTaB M CTPYKTYphl OEIKOBBIX MOJIEKYJ, CHUJIbHbIE U cla0ble
B3aMMOJICHCTBUS, CBSA3b MEXKY TIEPBUYHON M MIPOCTPAHCTBEHHON CTpyKTypamu Oenka. CocTaB u
CTpykTypa yrineBojoB. CocTaB U CTpPYyKTypa >XHpoB. Poib OHOreHHBIX BEIIECTB B KHBOM
OpraHu3Me.

4. DJaekTpUUYeCKHE CBOWCTBA H JJIEKTPHYECKAsT AKTHBHOCTH OMOJOTHYECKHX
00bexToB. KieTka Kak CTpykTypHas U (yHKIMOHAIbHAs €IUHUIA )KUBOTO opranusma. Exunbie
NPUHIMIBL CTpoeHUs KieToK. Kierounble mMemOpaHbl, UX CTpyKTypa. Bumel Ounojorumueckux
MeMOpaH. buodusnueckue MeTOIbl BbIACICHUS M HM3YYeHHUS OHOJIOTUYECKUX MeMOpaH.
HckyccTBeHHBIE MEMOpPaHbI U UX POJIb B U3YUYEHUH CBOMCTB OMOJIOTUYECKHX MEMOpPaH.

DNEeKTpUUYECKUE CBOMCTBA M DJIEKTPUYECKAs AaKTHUBHOCTh OWOJIOTMYECKUX OOBEKTOB.
DNEeKTpUYECcKoe CONPOTUBIICHHE KJIETOK, CONIPOTHUBIICHUE HEPBHOI'O BOJIOKHA.
DKCIIEpUMEHTAJIbHOE  OMNpEIe/IeHue  MPOBOJAMMOCTH  KJIETOYHbIX MeMmOpaH. MexaHu3M
BO3HHMKHOBEHHUS OMO3IEKTPUUECKUX MOTEeHIHaIoB. PacueT MeMOpaHHOI pa3HOCTH MOTEHIIUAIIOB.
[lotenuuan mokost KIeTok, ero Qusnonoruueckue ¢GyHKuud. OCOOEHHOCTH pPEeTrUCTpaluu
OvonoTeHIHanoB. MHKpPO3JIEKTPOIbl U MHUKPORIEKTPOAHAS TeXHHKa. MOHHBIE MeXaHU3MbI
BO3HUKHOBEHHS MEMOPAHHOTO MOTEHIIHAIA.

[Torenuman nevicteus. MIOHHBIE MEXaHU3MBI T€HEpPALMU TOKA AEUCTBUA. MoaeaupoBaHue
MIPOIIECCOB HEPBHOTO BO30YykIeHus. CuHanThyeckas mnepefaya Bo30yXaAeHUs. XUMHYECKHH U

BHCKTpI/I“IeCKI/Iﬁ MCXaHU3MBI TII€peaavun B036Y)K,Z[6HI/IH B cuHamncax. IlocrcuHanTuueckui



noteHiuan. (OcoOEHHOCTH TPOBEJACHUS BO3OYKICHHS B CHHANTUYECKUX CTPYKTypax.

Bo30yxnatoriyie 1 TOpMO3SIIAE CHHAIICHL.

5. Paznuuynble TUNBI cBsi3eil B3amMojeilicTBMIi B MakpoMmoJiekyJax. KoBajieHTHas
CBA3b (aTOMHasi CBS3b, TOMEOIOJISIPHAs CBSI3b) — XUMHUYECKas CBsA3b, OOpa3oBaHHAA
nepekpeITHEM (000OIIECTBICHUEM) TMaphl BaJCHTHBIX SJIEKTPOHHBIX OO0JAKOB. XapaKTepHBIC
CBOIMCTBAa KOBAJIEHTHOW CBSI3M —  HAIPABIEHHOCTb, HACHIIIAEMOCTb,  IOJIAPHOCTb,

MOJISIPU3YEMOCTh — OTIPEICIISIIOT XUMUYECKUE U (PU3MYECKUE CBOMCTBA COCAMHEHHIA.

Cunbr Ban-nep-Baansca unu Ban-nep-BaanbcoBel B3aMMOEHCTBHS MOJIEKYJ - OJHA
W3 Pa3HOBUIHOCTEH CHJI TIPUTSHKECHUS, JACHUCTBYIOIIMX MEXAYy aToOMaMd U MOJIEKYJIAMHU.
pacnpoCTpaHEHHOE HAa3B. CHJI B3aMMHOTO TMPUTSKEHUS MEKIY SJEKTPUUYECKH HEUTPATbHBIMHU
aTOMaMHM M MOJIEKYJIaMU; MMEIOT S3JIEKTpHUYecKyro mnpupoxay. M3 Ttpex BumoB cui Ban-nep-
Baanbca: WHAYKIIMOHHOE, OPHEHTAIIMOHHOE W JUCIEPCHOHHBIC CHUJIBI Hambosee CiadbiMu
SIBIISIFOTCSA MHAYKIMOHHbBIE. Cuibl Ban-nep-Baanbca BKITIOUAOT BCE BUJIBI MEKMOJIEKYJIIPHOTO
NPUTSDKEHN W OTTankuBaHus. OHM nosydunu HasBanue B uecTh f.JI. Ban-nep-Baainbca,
KOTOPBIN MEPBBIM MPHUHSI BO BHUMAHHUE MEXMOJICKYJISIPHBIC B3aUMOJICHCTBHS JIJIsi OOBSICHEHUS

CBOWCTB peajbHbIX Ia30B U KUJKOCTEH.

JluciepcuoHHOE WM  TMOJSPU3ALMOHHOE B3aUMOJICHCTBUE HAONIONACTCS  MEXAY
MOJIEKYJIaMH, KOTOpbIe HE 00J1aal0T MOCTOSHHBIM JUIOJIBHBIM MOMEHTOM. OHU 00YyCIOBIEHBI
BHEILITHUMHU CJIa00CBSI3aHHBIMU 3JIeKTpoHaMu. [Ipupoaa nucnepcuoHHbIX B3aUMOACHCTBUI HOCUT
KBAaHTOMEXAHMYECKUI XapakTep W SBISAETCA Pe3yNbTaTOM IIOSIBJIICHUS JIMHEHHBIX JUIIOJEH,
BO3ZHUKAIOIIMX B PE3Yy/IbTaTe ABUKCHHUSI SJIEKTPOHOB B MOJIEKYIaX, HO 00JaAal0IUX MOCTOSIHHBIM
JUIIOJIbHBIM MOMEHTOM.

6. buodusuka 3penusi. CrTpoeHue riaza, ONTUYECKOHW CHCTEMBbl. XOJa JIy4ed B
ontuyeckoil cucreme rinaza. Ceer u ero Bochpustue. CTpoeHue cetyaTkd, GoTopeLenTopHas
cucrema ria3a. dopmupoBaHue u3z00paxeHUss Ha ceTdyarke. DoTOXMMHUYECKHE pEaKlUuu B
PELenTOPHBIX KIETKax ceTyaTku. Bocnpusitue n 00paboTka CUTHAIOB ceTYaTKON. PerenTuBHbIe
noJist ceryatku. buodusuka, Heiipoduznonorus u ncuxopusnka BOCIPUATHS CBETa U TEMHOTHI.
Pazpemaromas crnocobHocTh 11aza. CrekTpaibHas YyBCTBUTENbHOCTh. CyObEeKTHBHBIC WU
¢u3nyeckue xapakTepucTUku IBeTa. CyObeKTHBHbIE S(PQEKTbl MPH IBETOBBIX OLIYIEHUSIX.
TpexKOMIIOHEHTHasT TEOpHUs LBETOBOIO 3PEHHUsA, BEKTOPHOE IpejacTaBicHuE LBeTa. [loHsATHE O
KoJIopuMeTpHueckux cuctemax. KonupoBanue nadopmanuu B opraie 3peHus. Poiab nBukeHus
IJ1a3 B 3pUTEIBHOM BOCIIPHUATHH.

7. buodusuka cayxa. Ilpupoma U XapakTEepUCTUKH 3ByKa. 3BYK — 3TO

pacnpoCTpaHsaAromuecds B YIPYrUX Cpeaax — Tasdax, KUAKOCTAX U TBép,[[LIX TCI1ax —


http://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D0%B2%D1%8F%D0%B7%D1%8C
http://ru.wikipedia.org/wiki/%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%BD%D1%8B%D0%B9_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%BB%D0%B0%D0%BA%D0%BE

MEXaHMYECKHE KoJIeOaHUs, BOCHPUHUMAEeMble OpraHaMH CiyXa. 3BYK IPEACTaBIsAECT COOOU
BOJIHY, YIIPYT'H€ BOJIHBI, TO €CThb IIepenabl BBICOKOIO U HU3KOI'O AABJIEHUS, KOTOPBIE IIPOJOJIBHO
pacrpocTpaHsoTCs B Cpefe, co3laBas B HeW MexaHumueckue kojebanus. CoOCTBEHHO, camu
MEeXaHMYECKUE KOJIeOaHHs U JISKAT B OCHOBE BOSHUKHOBEHHS 3BYKa.

Axyctuueckue sBiIeHMs U OModu3MKa. YX0 Kak akycTuueckas cucrema. Bocnpusitue
3ByKa. OJTambl IpeoOpa3oBaHUs CUTHaja B OpraHe ciyxa. Pojib cpenHero yxa B BOCHPHUSATHU
aKycTHUuecKkux pazapaxkenui. CiayxoBoil mporiecc Bo BHyTpeHHeM yxe. [lpomecc
npeoOpa3oBaHusl B BOJOCKOBBIX KIeTKax. KoaupoBaHme ciiyxa B BOJOKHAX CIIyXOBOTO HEpBa.

CoBpeMeHHbIE TEOPUH BOCIIPUSITUS 3ByKa. BecTuOynsipHbIil annapar, ero cTpoeHue U QyHKINH.

8. buodmuzuka kpoBooOpamenHusi. OOmMEe TPUHIUNBI  THIPOIHMHAMUKH.
I'emomunamuka. OCOOEHHOCTH KPOBOOOpAIIEHUsS B Pa3IMYHBIX Y4aCTKax COCYIMCTOTO pycla.
Cepamle kak Hacoc. YAapHbIi W MHUHYTHBI oOBeMBbl cepmia. JIODKHBIE BETUYWHBI
reMOJMHAaMUKU. OHepreTuka KpoBooOpaimieHus. CTpYKTypHBIM aHalu3 JABWXKYIIEHCS KPOBH.
JluHamMuKa KPOBOTOKAa M DHEPreTHKa HPHUTPOIMTOB. [eoMmeTpus KpoBOoTOkKa. B opranuszme
B3pOCIIOTO YEJIOBEKa HAXOAUTCS OKOJIO 5 71 KpoBU. KpoBb - 3TO OJIMH U3 BUJIOB COCTUHUTEIHHOMN
TKaHu oprann3mMa. OCHOBHYIO €€ 4acTh COCTABIISIET KUJIKOE MEKKIETOYHOE BEIIECTBO - TuIa3Ma.
B mnasme Haxonsarcs (opMeHHBIE KIETKHM KPOBU - SPUTPOLUTHI M JIEHKOIMTHI U KPOBSHBIC
IUTACTUHKHM - TPOMOOILIMTHI, KOTOpbIe 0Opa3yloTcs U3 KJIETOK KPacHOro KOCTHOTO Mmo3sra. Mx
CO3pEBaHKE, HAKAIUIMBAHUE U pa3pylICHHE IPOUCXOIUT B APYrux opranax. [lmazma B oCHOBHOM
COCTOHUT U3 BOJIpl, B KOTOPOM pacTBOPEHbI OPraHWYECKHE W HEOpraHW4YecKue BemiecTBa. Bona
cocTaBisieT B miaasMe okosio 90%, ocransubie 10% - 310 Oemku, )KUPHI, TIII0K03a, MUHEPAIbHBIC

COJIM U APYru€ BEIICCTBA.

9. buodusuyeckne OCHOBbBI  B3aumMoJeiicTBUA  (PU3HYECKHX  MoOJed ¢
OnosioruyeckuMu odbekTamMu. Buabl dusnueckux mojel U UX OCHOBHBIE XapaKTEPUCTHUKH.
DNEeKTPOMArHUTHBIE TMOJSI €CTECTBEHHOTO M HUCKYCCTBEHHOIO IIPOUCXOXKIEHUSA. MexaHU3Mbl
JNEUCTBUS DIIGKTPOMArHUTHOTO TIOJS HA OHONOrMYecKue OOBEKTHL. YIBTPa3BYK U  €ro
Ouosorudeckoe aelictBue. SIBneHus KaBUTalMK. B3anMmoaelcTBIE HOHU3UPYIOUIUX U3ITy4YEHHUH ¢
OMOJIOTUYECKMMH OObEeKTaMU. TeruioBble TOJNS M WX BIUSHHE HA OHOJOTUYECKHE OOBEKTHI.
duznyeckue moJis Mpu UCCIASA0BAHUN OMOIOTHYECKUX OOBEKTOB U YIIPABICHUU UX COCTOSIHUEM.
DNEeKTPOMarHUTHOE B3aUMOJECHCTBUE — 3TO OJAMH W3 OCHOBHBIX BHJIOB JAIbHOJEHCTBYIOLIUX
(yHIaMEHTaIbHBIX B3aUMOJICHCTBUH, a DIEKTPOMAarHUTHOE TOJIE — OJIHO U3 (yHIaMEHTAITBHBIX
nosieid. Bce cymecTByromue Ha 3emiie 3IEKTPOMArHUTHBIE MOJS MOKHO OOBEIUHUTH B JIBE
TPYNIbl: €CTECTBEHHbIE, MPHUCYIIUE 3€MJI€ M, BBI3BAHHBIE MPOMBIIUICHHONW JESATEIbHOCTHIO

YCJI0BCKaA.



5. OBPA3OBATEJIBHBIE TEXHOJIOT'MA

Texuomorus

CymHoctb

TexHoa0rust 00bSICHUTEIbHO NIIJTIOCTPATUBHOI'O oﬁyt{em/m

Texnosorust (opMUpOBaHUS

IPUEMOB yueOHOH paboThI

JlaHHast TEXHOJOrMS OCHOBaHa Ha (OPMUPOBAHUU U

NPOCBEIICHUH CTYIECHTOB-OMOJIOTOB C OpraHu3alueil Hx
pPENpONyKTUBHON JnesitenbHOCTH. OCHOBHAs Lelb — 3TO
BbIpabOTKa oOIIeHayIHBIX

KaK (opraHu3anMOHHBIX,

WHTEJUICKTYalbHBIX, HMH()OPMAIMOHHBIX W [Zp.), TaK H
cHelnuaibHbIX (MpeAMeTHbIX) yMeHui. Kak mpaBuimo — 370
YCBOEHHE U BOCIIPOU3BEIEHNE TOTOBON yueOHOM HHpOpMaIun
C WCIIOJb30BAHUEM CPEJICTB HArJSTHOCTH (CXEMBI, TaOJIUIIBI,

MPE3CHTALIMH U JIP.)

TexHoa0run JIUIHOCTHO-OPUECHTUPOBAHHOI'O (a}lal’lTI/lBHOl‘O) Oﬁy‘-lel-llflﬂ

TexHonorus
T hepeHInpOBaHHOTO
00y4eHUs

Cwmbicn muddepeHIIupOBaHHOTO OOYYEHHS COCTOUT B TOM,

9TOOBI, TIPUHUMAas BO BHHUMAaHHE WHAVBU1yaJIbHBIE
OCOOEHHOCTH  KaXJOro OTAENbHOIO CTyAeHTa (ypOBEHb
MOATOTOBKH, pa3BUTHSA, O0COOEHHOCTh MBILLUIEHHUS,

TMO3HABATEHHBIM UHTEPEC K MPEAMETY), ONIPEACTUTD JJI HETO

HanOosiee  1enecooOpa3HbIi u  3hDEeKTUBHBIA  BUJ
NesATeTbHOCTH, (GOPMBI paOOTHI U TUTIBI 3aJaHUH.
TexHonorust 00yueHus CylmHOCTh ~ MOJYJIBHOM  TEXHOJOTHHM  3aKJIIOYaeTcsi B

Texnonorust popmupoBaHus

y4eOHOM e TeNbHOCTH

HNudopmanmronHo-
KOMMYHHKAIIHOHHBIE
texnonoruu (UKT)

CaMOCTOSITEIBHOM CO CTOPOHBI CTYACHTAa WJIU C IOMOIIBIO
npenojaBaTenis  JOCTHKEHUHM KOHKPETHBIX Ieliell y4eOHO-
MO3HABATEIbHON JAESITEIbHOCTH B IPOIECCE CO CIEUaIbHO
pazpaboTaHHOM MoAyJieM WiIH (QPYHKIHOHAIBHBIM OJIOKOM,
BKJIIOYAIONINM B ce0si colepaHhe U CHOCOObl OBJIAJCHUS

OTUM COJACPIKAHUEM

YyeOHasi eATeNbHOCTh paccMaTpuBaeTcs Kak ocobas gopma

yueOHOM aKTUBHOCTH CTYJICHTOB, HaIpaBlieHHas Ha
nproOpeTeHNe 3HaHUN C MOMOIIBIO PEHIeHHs pa3padoTaHHON
mpernojaBaTelieM CHUCTeMbl Y4YeOHBIX 3alad M TECTOB Kak

(bOopMBI KOHTPOJISl 3HAHUH.

[MpencraBnsitor  co0OKW  COBOKYIHOCTb TEXHOJIOTUH,
oOecnieunBaromux ukcanuo MHGopmanuu, e€ oOpaboTKy u
UHpOpMaLlMOHHbIE OOMEHbI (mepenady, pacHpoCTpaHEeHHE,
packpeitue). K KT OTHOCAT KOMIBIOTEPHI, MPOrpaMMHOE

oOecrieueHne u cpeacrsa BHCKTpOHHOP’I CBA3H.




6. OHEHOYHBIE CPEJCTBA UIAA TEKYHIIEI'O KOHTPOJIA YCIIEBAEMOCTHN,

IMPOMEXYTOYHOM ATTECTAIIMHA IO UTOTAM OCBOEHUS TUCIATLIIANHBI
1 YYEBHO-METOIWYECKOE OBECHEYEHUE CAMOCTOSTEJIbHOMN PABOTHI

CTYJAEHTOB
[IpoBepka kadyecTBa yCBOCHHUS 3HAHUU B TEUEHUE Kypca IIPOBOJUTCS KaK B YCTHOM, TaK U

B IHUCbMEHHOM (opme. DOTO BBICTYIUIEHHS] CTYAEHTOB C COOOLICHUSMH, IPEACTABICHUS
pedepaTroB U Mpe3eHTanuil Mo TemMe, MICbMEHHAas MPOBEPKa 3HAHUU TI0 Kypcy.
[IpomexyrouHas arrecTanus — 3a4er.

PeUTHHT-KOHTPOJIb — TEKYIUI KOHTPOJIb.

6.1 Bonnpocsl Kk 3a4eTy

1. OcHOBHBIE pa3/ienbl HAyKu OMO(PU3UKN U UX KpaTKasi XapaKTepUCTHKA.

2. OCHOBHBIE METO/IbI, TPUMEHSEMBIE B UCCIICTOBAHUH (PU3UKH MAKPOMOJICKYIT.

3. TpakTOBKa 3aKOHAa COXPaHEHMs SHEPTUU U K€M OH ObLII CPOPMYITHPOBAH.

4. Buapl OMOCUCTEM C TOUKH 3PEHUS TEPMOTUHAMUKH. IHTEHCUBHBIE 1 DKCTEHCHUBHBIC
KaTerOpUHU TEPMOIUHAMUYECKUX TTapaMETPOB.

5. Pa3pemaromniast cnocoOHOCTh ONTUYECKUX TPUOOPOB, B TOM YHCIIE U IJ1a3a.

6. Bocnipusitue 3Byka. Dtarbl mpeoOpa3oBaHus CUTHAIA B OpraHe cliyxa.

7. Buasl pusndeckux moJiel 1 uX OCHOBHBIE XapaKTEPUCTUKH.

8. MexaHu3M JIeHCTBUS SJIEKTPOMAarHUTHOTO TOJIsl Ha OMOJIOTHYECKHE OOBEKTHI.

9. YbTpa3ByK U ero 6MOJI0rHuecKoe 3HaUCHHUE.

10. Buapl HOHU3UPYIOMIUX U3TYYCHUN U UX BIUSHUE Ha OMOJIOTHYECKHE OOBEKTHI.

11. OcobennocTu KpoBOOOpaIleHUs B pa3HbIX YU4aCTKaX COCYIUCTOrO pyca.

12. DuepreTuka kpoBooOparieHus. Cepie Kak Hacoc.

13. Bunbl 6nocucteM. BHyTpeHHSS1 SHEPTHS )KUBOW CHCTEMBI.

14. TlepBblit 1 BTOPO# 3aKOHBI TEPMOJMHAMHUKHU. TPHU OCHOBHBIX I'PYIIIIBI OMOCHUCTEM.

15. Busl K1€TOK, UX OMOJIOTUYECKHE U (PHU3UKO-XUMHUYECKUE OCOOCHHOCTH.

16. Uepapxuueckoe COOTHOIICHHE MOHATHIA: cUCTEMA, CTPYKTYpa U QYHKITHS.

17. OcHOBHBIE OpraHesIbl )KUBOTHBIX M PACTUTENBHBIX KJIETOK U UX (PYHKIIHUU.

18. IIpencraBnenue o nuddysuu, ocMoce, rpailueHTe KOHIIEHTPAINH U UX POJIH B KUBOM
KJIETKE.

19. Tunsl B3aMOIEHCTBUI B IPUPOJIe: TPABUTAIIMOHHBIE U DJIEKTPOMArHUTHEIE.

20. Bugpl cBs3eil B MAaKpOMOJIEKyaaX: KOBaJIGHTHAsI, HIOHHAs!, UHIYKIIMOHHAS U

AUCTICPCUOHHOC.



21. MexxMouekynsipHasi 1 BHYTPUMOJICKYJISIpHAs! BOJIOPOIHAS CBS3b.

22. Makpo-, MUKPO- U YABTPAMHKPOAJIEMEHTHI B COCTaBE OMOCUCTEM.

23. buoreHHbIe BELIECTBA U UX POJIb B IIPOLIECCaX KU3ZHEACITEIbHOCTH ) KUBBIX CUCTEM .

24. MexanusMm o0Opa3oBaHusi KpoBU. CTBOJIOBBIEC KIETKH.

23. KpoBooOpaiieHue u 0CHOBHbIE (DYHKIIMU KPOBH.

24. XapaKTepucTHKa OEJIKOB KPOBH.

25. Pouib 35IEKTPUYECKHUX CHJI B IBMKEHUH SPUTPOLIUTOB.

26. Metonp! Bbl€TEHUS] (POPMEHHBIX 3JIEMEHTOB KPOBH.

277. MuHepanbHbIi COCTaB KPOBH YEJIOBEKA U )KUBOTHBIX.

28. Ponb T- 1 B-muM@pounuToB B )KMBOM OpraHu3Me.

29. I'emogunaMuka kpoBu. Hapyiienue kpoBooOpalieHusl.

30. ®u3uKo-XuMHUYECKHE CBOWCTBA KPOBH.

31. Mexanu3M cHabKeHus )KMBOTO OpraHu3Ma KuciopoaoM. GopMeHHbIE 2JIEMEHTHI
KpOBHU.

32. BUO3IEeKTpUYECKUE SBJICHUS B CEPJICYHON MBIIIIIE.

6.2 TemaTuka pelTHHr-KOHTpOJIei

PeiiTuHr-KoHTpoJb Nel

—

. [IpencraBnenust 06 OCHOBHBIX pa3fenax OMo(pU3UKH.

. OcoOeHHOCTH CTPOEHUS KIETOK MPOKApUOT.

. Buapl 6uocucrem. BHyTpeHHsIsS SHEPTHS )KHBOM CHCTEMBI.

. [lepBblii U BTOPOIi 3aKOHBI TEPMOIMHAMUKU. TpU OCHOBHBIX I'PYIIIBI OUOCUCTEM.
. Buniel kierox, ux 6uosnorudeckue U GU3NKO-XUMHUUECKHE 0COOEHHOCTH.

. Nepapxuueckoe COOTHOIICHHE MOHITUINA: CUCTEMA, CTPYKTypa U (QyHKIIHS.

. OcHOBHBIE OpraHesUIbl )KUBOTHBIX M PACTUTENBHBIX KIETOK U UX (DYHKIUH.

. HpeHCTaBHeHHC (6] I[I/I(b(bYSI/II/I, OCMOCC, I'PAIUCHTC KOHLICHTPAINU 1 UX POJIK B JKUBOM KIICTKE.

O 00 N N W B~ W

. Tunsl B38.PIMOI[CI>1CTBHI>1 B IIPUPOALC: I'PABUTAIMOHHBIC U DJICKTPOMAIrHUTHLBIC.
10. Buggsl cBs3eil B MaKpOMOJICKYJIaX: KOBAJICHTHAA, MOHHAs, MHAYKIIUOHHAA U TUCTICPCUOHHAs.
11. MG)KMOHCKYHHpHaH 1 BHYTPUMOJICKYJISIpHAst BOAOPOAHAA CBA3b.

12. Makpo-, MUKpO- U yAbTPaMUKPOIJIEMEHTHI B COCTaBE OMOCHCTEM.

PeitTuHr-KoHTpOIBL Ne2
1. buoreHHsle BelecTBa U UX POJIb B NIPOLIECCAX KUZHEAEATEIBHOCTH KUBBIX CUCTEM.
2. Mexanu3m o6pa3oBaHus KpoBU. CTBOJIOBBIE KIIETKH.

3. KpoBooOpariienue 1 0CHOBHbIE (PYHKITUH KPOBH.



4. XapakTepucTuka OeJIKOB KPOBH.
5. Poiib a51eKTpUYECKUX CUII B JBHKEHUU SPUTPOLUTOB.
6. Metoibl BbIIeeHUST (POPMEHHBIX 3JIEMEHTOB KPOBH.
7. MuHepanbpHBI COCTaB KPOBU YEJIOBEKA U KUBOTHBIX.
8. Ponb T- u B-nmumpounToB B )KUBOM OpraHu3Me.
9. 'emomHaMuka KpoBH. Hapymienue kpoBooOpaieHus.
10. ®u3uKo-XUMHUYECKHE CBOWCTBA KPOBH.
11. MexaHu3M cHaOKeHUs )KMBOIO OpraHu3Ma Kuciopo oM. @opMeHHbIE 3JIEMEHThI KPOBH.
12. buosnexTpuyueckre SBJIEHUS B CEPJCUHOMN MBIIIIIE.
PeiiTuHr — KOHTpPOJBL Ne3
1. OcHoBHBIE pa3zienbl HayKu OMO(GU3NKH U UX KpaTKas XapaKTepUCTHKA.
2. OCHOBHBIE METO/IbI, TPUMEHSIEMBIE B UCCIICTOBAHUH (PU3UKH MAKPOMOJICKYII.
3. TpaxkTOBKa 3aKOHa COXpaHEHMsI SHEPTUU U K€M OH ObLIT CPOPMYIHPOBAH.
4. Buspl OvocuCTeM € TOYKU 3pEHUS TEPMOIMHAMUKHU. VIHTEeHCHBHBIE U SKCTEHCUBHBIE
KaTeropuu TEPMOIMHAMUYECKUX TTapaMeTPOB.
5. Pa3pemaroniasi cnocoOHOCTh ONTUYECKUX TPUOOPOB, B TOM YHCIIE U TJIa3a.
6. Bocnpusitue 3Byka. Jtansl npeoOpa3oBaHMsl CUTHAJIA B OpraHe ciiyXa.
7. Buapl pusndeckux mosiel 1 uX OCHOBHBIE XapaKTEPUCTUKH.
8. MexaHu3M JIeHCTBHS JIEKTPOMAarHUTHOTO TIOJISI Ha OMOJIOTHYECKHE OOBEKTHI.
9. YnpTpa3Byk Hero OMOJOTUYECKOE 3HAUCHHE.
10. Bupl HOHU3UPYIOMKX U3ITYICHUH W UX BIUSHUE Ha OMOJIOTHYECKUE OOBEKTHI.
11. OcobeHHOCTH KpOBOOOPALIEHHS B Pa3HBIX Y4aCTKaX COCYAUCTOrO pycia.

12. DHepreTuka kpoBooOpamenus. Cep/ie Kak Hacoc.

6.3 TemaTuka JJabopaTOPHBIX 3aHATHI M0 JUcHUIIMHE «buodgusmka»

1. DkcTparupoBaHre MUHEPAJIBHBIX 3JIEMEHTOB M3 IMPUPOJHOTO HAHOTEXHOJIOTMYECKOTO
MUHepasa — IIYHTUTa.

2. OuucTKa BOJAHBIX KCTPAKTOB IIYHTUTA C MCIIOJIb30BAHUEM PEAKIIMU HEHUTpaIu3auu U
HeHTpUPYrupoBaHusl.

3. Kpucramnorpaduueckue uccieqoBaHus BOJHBIX SKCTPAKTOB MUHEpaia IIYHTUTA.

4. JlomuHecueHnTHas ~ MmuKpockomuss — kiuetok  BHK-21 ¢ ucnonb3oBanuem
MMMEPCHOHHOTO MacJa.

5. HpenapaTHBHoe OCaAXICHUEC U I[I/Iq)q)epeHHI/IaHBHOe pasaciiCHue OMOJIOTHYCCKHUX

CTPYKTYP.



6. Kpucramnorpaduueckue ucclieloBaHUS OCIKOBBIX CYOCTaHIIMN B BUJIE CHIBOPOTOK
KpPOBU )KHUBOTHBIX.

7. HccnemoBaHusi ~ KOHIEHTPHUPOBAHHBIX  IPEMapaTtoB U3  BOJABI  METOJIOM
JIOMUHECHEHTHON MUKPOCKOIIMH U METOJIOM KPUCTAIOTPA(HH.

8. HccnenoBanne KpUCTALTHICCKIX 00pa30BaHU OMOJIOTHYECKOM KHUIKOCTH (CITFOHBI) C
UCIIOJIb30BAHUEM ONTHYECKOT0 MUKpockomna “Olympys” (Snonus).

9. IlpoBenenne ruApoIH3a BOJBI C TIOJTYYEHHEM 00pa3lioB «KUBOI» U «MEPTBOI» BOJIBI.

HccnegoBanue MeToa0M KpHUCTaJlJIn3allvu.

6.4 TIlepeyeHb NPUMEPHBIX KOHTPOJBHBLIX BONPOCOB M  3aJaHUil  JJs
caMoCTosITeIbHOM padoTshl cTyieHToB B VIl cemecTpe
1. [lepeunciauTh OCHOBHBIE pa3ienbl OMO(U3UKHN U UX KpaTHas XapaKTepUCTUKA.
2. OCHOBHBIE METO/Ibl, TPUMEHSIEMbIE B HCCIIEA0BAHUAX (PUIUKHA MAKPOMOJIEKYIL.
3.MeTopl uccaen0BaHUM CTPYKTYpPbI U GYHKIIMH KJIETOK U KJIIETOYHBIX OPraHOUIOB.
4. BHo3IeKTpUUYECKUI MOTEHIIHA MEMOpPaHbI KJIETOK 3yKaproT. Crioco0 ero onpeaeineHus.
5. TpakTOBKa 3aKOHA COXPAHEHHUS SHEPTUU U KEM 3TOT 3aKOH ObLI CPOPMYIHPOBAH.
6. Busibl MeMOpaHHOTO TpaHCIIOPTa BEIIECTB.
7. TloTeHnMam MOKOS WJIM MeMOpaHHbIN oTeHnail. Yto 31o Takoe?
8. MemOpanHbIit TOTeHIMAN AeHCTBUA. [IpUYMHBI €r0 BOSHUKHOBEHHUS U POJIb B KJIETKE.
9. Buapl OuocucTeM C TOYKHM 3PEHUS TEPMOAMHAMHUKH. VIHTEHCHBHBIE U OSKCTEHCUBHBIE
KaTeropuu TEPMOJIMHAMUYECKUX TapaMETPOB.
10. Ctpoenue rina3a. XoJ aydel B ONTHYECKOU CUCTEME TJ1as3.
11. Pa3zpemaronias ciocOOHOCTh ONTHYECKUX MPUOOPOB , B TOM YHCIIE U IJ1a3a.
12. Ctpoenue cetyatku, poToperenTopHas cucrtema riasa.
13. Bocnpusitue 3Byka. DTarbl IpeoOpa3oBaHUsl CUTHANA B OpraHe ciayxa.
14. CoBpeMeHHBIE TEOPUU BOCIIPUATHS 3BYKA.
15. OcobenHocT KpoBOOOpAIIEHHS B pa3HBIX YUaCTKaX COCYIUCTOrO pycia..
16. DuepreTrka KpoBooOpaiienus. Cep/le Kak Hacoc.
17. Jlunamuka KpOBOTOKA M SHEPreTUKa SPUTPOLIUTOB.
18. Buzpl (pu3nyecKux MoJjiei u MX OCHOBHBIE XapaKTEPUCTUKU.
19. MexaHu3M AeWCTBUS ANEKTPOMATHUTHOTO TOJI HAa OMOIOTHYECKHUE OOBEKTHI.
20. YabpTpa3ByK U €ro OMOJIOrHYecKoe JecTBHE.

21. Busibl HOHM3UPYIOIIMX U3JIY4YEHUH U UX BIMSHUE HA OMOJIOTHYECKHE OOBEKTHI.



7. YYUEBHO-METOANYECKOE U TH®POPMAIIMOHHOE OBECIIEYEHUE
JUCHUIIJIUHBI (MOAYJIA)
OcHoBHas1 JIMTEpaTypa:
1. ®usndeckas XUMHUS TUCTIEPCHBIX CUCTEM [DIeKTpoHHBIN pecype]: / Epmos FO.A. - M.
: 'DOTAP-Menaua, 2013." - http://www.studentlibrary.ru/book/ISBN9785970424285.html
2. be3omnacHOCTb JKU3HEJEATEIILHOCTH 4YEJIOBEKAa B JJIEKTPOMATrHUTHBIX MOJAX [yuel.
nocooue / C.M. Anomnonckuii, T.B. Kamsana, b.E. Cunnanosckuii. - CII0. : ITommrexauka, 2012.

- http://www.studentlibrary.ru/book/ISBN5732508546.htm

3. Mup 6enkoBbIX MOJIEKYI [DnekTpoHHbIH pecypc] / CmupHoB A.B. - M. : BUHOM,
2013. http://www.studentlibrary.ru/book/ISBN9785996322350.html

4. KoHieniuu COBPEMEHHOTO €CTECTBO3HAHUS [DJIEKTPOHHBIN pecypc]| : y4eOHUK st
CTYJICHTOB BY30B / H.M. Anb-AHu. - CIIG.: [TonurexHuka, 2013.
http://www.studentlibrary.ru/book/ISBN9785732508994.html

JdonmosHuTe/IbHAS JIUTEpATypa:

1. ®u3nyeckue U XMMHUYECKHE OCHOBBI HAHOTEXHOJIOTHil. [ DaeKTpoHHBIN pecypc| / PamOunn
H.T., bepé3kun A.B. - M. : DUSMATIIUT. — 2009

2. DNEeKTpOHHAsI MUKPOCKOTHS HAHOOAKTEpU U IPYTUX MPEACTaBUTENCH MUKPO - U
HaHomupa : [MoHorpadus] / A. I1. [Tonomapér .— Brnagumup : UI1 XKypasnéra, 2011 .— 180c. :
un. — bubmumorp.: c. 169-177.

3. [IpakTuky™m 1Mo MoseKyJsspHO# Ouosoruu [DnexkrporHslid pecype] / A. C. Konunues, U. JI.
[IBetkos, A. II. ITonoB u np. - M. : KosocC, 2012.
http://www.studentlibrary.ru/book/ISBN9785953208154.html

4. Macc-CrieKTpoMeTpHs IS aHAIIN3a 00BEKTOB OKPYXKAIOIIEH cpeapl.[ DIEKTPOHHBIN
pecypc]/ Jlebene A.T. — M.: Texnocdepa , 2013.
http://www.studentlibrary.ru/book/ISBN9785948363639.html

B) nepuoanueckue uznanus:
«buoduszukay - HaydHBIN KypHAI

«BbHOTEeXHOJIOTHS - HAYYHBIH KypHAI

«Bopa: XuMus ¥ 3KOJIOTHUSA» - HAYYHBIH KypHaI
«HaHoTexHoJIOTMU: HayKa U IPOU3BOJICTBO» - HAYUHBIH KypHa
«HanouHaycTpHs» - HAyYHO-TEXHHUUECKHUH KypHa

I') uaTepHeT-pecypchbl


http://www.studentlibrary.ru/book/ISBN5732508546.htm
http://www.studentlibrary.ru/book/ISBN9785996322350.html
http://www/

1. ABAG Bugeo-kmum , Microsoft Corporation, 2002,

2. 6213131 JaHHBIX, I/IH(i)OpMaL[I/IOHHO-CHpaBO‘-IHBIe 1 IMTOUCKOBBIC CUCTEMBI.
http//www.oie.int/eng/norms/mmanual/a _summary/htp
http//www.rsl.ru/

http//molbiol/edu.ru/index.html

http//www/alius.ru/rdl

8. MATEPUAJIBHO-TEXHUYECKOH OBECIIEYEHUE JUCHUIIJIMHBI
MOAYJIA)

JlekumoHHBIN Kypc uuTaetrcs B ayautopuu (aya. 133-1). [ns nekuuit: MyabTUMeIUITHbBIC
cpeacTBa (MepCoHaIbHBIM KOMIIBIOTEDP, AMANPOEKTOP), MPE3EHTALMHU, HArJIsIIHbIE MOCOOUS U JIp.
JlaGoparopHble paOOTHI MPOBOJATCS B CHEUMATM3UPOBAHHOM mabopatopum  (ayn. 133-1) ¢
WCII0JIb30BaHNEM CIIeAYIONIero o0opymoBanus: Moayinb Thma ®M-02-200 ¢ ¢unbrpamMu THIA
«Bmagumop» Ne2 mist mukpodunbsTpamnun, gadboparopusiii pH-Metp «Oxcnept-001», onTudeckuit
Mukpockonn  «Olympys-CX-41 (SnoHus), YKOMIUIEKTOBaHHBIA <«BJIEKTPOHHBIM OKYJISPOM»
DCM300, mpubop kamwuispHoro siektpodopesa «Kamemp-105M», tepmocrar TB-80CILY,
dorosnexTpuueckuit poromerp KOK-3, ontruecknii TpUHOKYIAPHBIA MUKpOCKOT «Mukpomen-3
JIFOMy, pedpakromerp YPJI-1, cyxoxap IIC-80-01 CITY, uenrpudyra madoparopuas CM-6M,
obIToBOM  XonmogmnbHUK +4°C, nmaGopaTopHble onmekTpoHHBble Bechl SCL-150, a  Takke

JIOTIOTHUTENbHOE 000pYI0OBaHUE U MaTEPUAIIBI.
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