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Pabouvas mporpamma AMCHUIUIMHBI yTBEPKACHA Ha 3aceqanuu kadeapsl, Ne 14 ot 26 mas 2017 1.

3aBenytomuii kageapoit / P.I'. ®apxyTauHOB

JlonosiHeHNsT 1 M3MEHEHMS, BHECEHHBIC B pabO4Yyr MpOrpaMMy AWCITUIUIMHBI, YTBEP)KICHBI Ha
3aceaHUM  Kadeapel OMOXMMHHM UM OHOTEXHOJOTHMH: OOHOBJICH TIEPEYeHh OCHOBHOH U
JIOTIOJTHUTEILHON y4eOHOU JIUTepaTyphbl, HEOOXOUMOMN 11 OCBOCHHS JTUCITUILIMHBI, MPOTOKOJ No
15 ot 15 nronsa 2018 r.

3aBenyromuii kageapoit [ P.I'. ®apXyTauHOB

JlomonHeHus M HU3MEHEHHs, BHECEHHbIE B pabO4yl0 MpOrpaMMy TUCIHUIUIMHBI, YTBEPKIEHBI Ha
3aceaHuu Kadeapsl OMOXMMHHM M OHMOTEXHOJOTHH: OOHOBJICHO MPOTPAMMHOE OOCCIieueHUe W
uH(GOpPMaILMOHHBIE CHCTEMBI, TPOTOKOJI Ne 15 ot «25» ampens 2019 r.

3aBenyromuii kageapoit [ P.I'. ®apXyTauHOB
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1. TlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHS MO TUCIUIIIHHE, COOTHECEHHBIX C
NJIAHUPYEMBbIMHU Pe3yJIbTATAMH OCBOECHHS 00pa30BaTeJbHOI MPOrpaMMbl
(c opuenmayueu Ha Kapmuvl KOMNEMeHYull)

B pesynbpTare ocBoeHUsi 00pa3oBaTENBHONH MPOTPAMMBI OOYYAIONIMICS JOKEH OBJAJIETh
CIIEAYIOIIMMU pe3yJbTaTaMi 00ydeHHs [0 JUCLUIUTUHE:

PesynbraTe! 00y4eHus

dopmupyemas KoMneTeHnus (¢
yKa3aHHEM K0Jia)

[Ipume
JaHue

3HaHus 3Hath: Meronbl aHanm3a W cuHTe3a | OK-1 —  cmocoOHOCTRIO K aOCTpaKkTHOMY
uHpOpMAIUU MBIIIICHUIO, aHAIN3Y, CHHTE3Y
3HaTh: OIIK-4-criocCOOHOCTRIOI TOPOXKIATH HOBBIC
- (yHIAMCHTaNbHBIC  MPOOJIEMBI | UICH, BBISIBIISATH (byHIaMEeHTaIbHBIC
O6nodusuku poOIeMBI, (dopmynupoBaTh 3ajauu,
CBsI3aHHbBIC c peanu3anueit
npodecCHOHANBHBIX (YHKINH, WCHOIB30BaTh
JUTSA UX PEIICHUS METOBI N3YICHHBIX HAyK
3HaTh: MoJekynsapHble MexaHu3mbl | [1K-1 —CIIOCOOHOCTHI0.CAMOCTOATENHHO
SHEPTreTUICCKUX, MaTpPUYHBIX, | TIPOBOJUTH TEOPETHIECCKYIO u
HHPOPMAINOHHBIX MPOIECCOB, | SKCIIEPUMEHTAIBHYIO HAYYHO-
COCTaBJIAFOIIIX HCCIICIOBATEeNIbCKYI0O  paboTy B obOmactu
OCHOBY (DYHKITMOHHUPOBAHUS JKUBBIX | OMOWH)KEHEpPUH, OomonmHpOpMAaTHKI u
cucTeM CMEXXHBIX JTHACIUIUINH, a TakkKe 0QOpMIIATE ee
B THCBMEHHOW (Qopme, W3naratb B YCTHOH
(dopme u ydyacTBOBaTh B PazIMYHBIX (hopmax
JIACKYCCHI
YMenus YMeTh: aOCTPAKTHO MBICIIHTH; OK-1 - CmocoOHOCThIO K aOCTPaKTHOMY
aHaNIM3UPOBATh U 0000IIATH MBIIIUICHHIO, aHAJIN3Y, CHHTE3Y
MIOJIyYCHHYIO B XOJI€ UCCIICOBAHMS
uHdopmanuio
YMmeTs: OIIK-4-ciocoOHOCTBIO  MOPOXKIAaTh HOBBIE
(dopMynHpOBaTH 3a7ayl, CBSI3aHHBIC | WICH, BEISIBIISITh (hyHIaMEeHTaNbHBIC
¢ peammzanueil mpodecCHOHANBHBIX | MPOOIIEMEL, (hopmynupoBath 3aaud,
(yHKOWH, WCIONB30BaTh [UII WX | CBSA3aHHBIC c peanmu3anueit
pelIeHnss MeToAb! Onodu3uKH po¢eCCHOHANBHBIX (DYHKINH, UCIOIB30BaTh
JUTS UX PEIICHUs] METOMIBI H3YYEeHHBIX HAyK
YMmers: I[IK-1  —cmocoOHOCTBIO  CaMOCTOSTEIHFHO
HCTONB30BaTh  HWHGOPMAIMIO O | MPOBOAUTH TEOPETHIECCKYIO u
MOJIEKYJISIPHBIX MeXaHU3Max | HKCHEPUMEHTAIBHYIO Hay4HO-
SHEPTeTUYECKHX, MaTpPHUYHBIX, | UCCIIEJIOBATENbLCKYI0 paboTy B  obiactu
nH(pOpMaLMOHHBIX MPOIIECCOB, | OMOMHKEHEPUH, O6ronH(pOPMATHKH u
COCTaBIIAIONINX OCHOBY | CMEXHBIX JUCIHILINH, a Takke 0(hOpMIIITE ee
(YHKIIMOHUPOBAHUS JKMBBIX CHCTEM | B MUCHMEHHOW (opMme, u3jIaraTh B YCTHOU
JUISl OCYILECTBJICHHUS TEOPETHYECKOW | (popMe M ydacTBOBATh B Pa3IMUHBIX (hopMax
U OKCIEPUMCHTAILHOW  HAy4YHO- | TUCKYCCHH
HCCIICOBATEILCKON pabOTHI
Brnamen | Branets HaBBIKaMU HaAy9IHOTO OK-1 - CcHmocoOHOCTRIO K a0CTPaKTHOMY
us (HAaBBIKM | aHAJIW3a ¥ METOJOJIOTHEH HAYYHOTO | MBIIUICHHIO, aHATIN3Y, CHHTE3Y
/ OMBIT | TOJXO0JIa B HAYYHO-
JeSTENbHOC | MCCIIEJOBATENIbCKON U MPaKTUUECKON
TH) NESITEIIPHOCTH; HABBIKAMHU

MIPUOOPETEHNST YMEHHUI U 3HAHUH;
MeToZaMu (GOPMYITHPOBAHHS
TUIOTE3, IPABUJI, 3aKOHOB, aKCHOM




BJ'Ia,HeTI)Z HaBbIKaMM PCLICHUSA 3a4a4,

CBSI3aHHBIX c peanuzaiuei
npodeccuoHaIbHBIX (byHKITNH,
WCTONB30BaTh I WX  pEIIeHHs

MeTobI Onodu3ukn

OIIK-4-criocoOHOCTBIO  MOPOXKIaTh HOBBIC
uzew, BBISIBIISITh (yHIaMeHTaNbHBIC
POOIIEMBI, dhopmynupoBaTh 3a/1a4w,
CBSI3aHHBIE [¢ peanuzanuen

npo¢ecCHOHANBHBIX (YHKINH, UCIOIB30BaTh
IUISL UX PELICHHS] METOIbI H3yUECHHBIX HAyK

Buagers:

HaBBIKAMU MIPAKTUYECKOTO
UCIIONb30BaHUs ~ WHpOpMALUK O
MOJIEKYJISIPHBIX MEeXaHU3Max
JHEPreTUYECKUX, MaTpPUYHBIX,
nH(pOpMaMOHHBIX MIPOLIECCOB,
COCTaBIIAIONINX OCHOBY
(YHKIIMOHUPOBAHUS JKHUBBIX CHCTEM
IS OCYILIECTBJICHUS
3KCIIEPUMEHTAIBHON Hay4yHO-

HCCIIEIOBATEIILCKON pabOTHI

—CIIOCOOHOCTBIO ~ CaMOCTOSITEIHHO
TEOPETHYECKYIO u
9KCTIEPUMEHTAIIbHYIO Hay4HO-
HCCIICIOBATENIbCKYI0  paboTy B oOnactu
OMoMH)XEHepHH, OuonH(pOpPMaTHKN u
CMEXHBIX AUCIHUIUINH, a TaKKe 0QOPMIIATH €€
B THCBMEHHOW (Qopme, u3naratb B YCTHOH
(opMe W yd4acTBOBAaTh B Pa3IMIHBIX (opMax
JIUCKYCCHI

IK-1
MIPOBOJUTH




2. Ileap ¥ MeCTO JMCHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

BapuartuBHas yactb
JucnuninuHa uzyvaercst Ha3 Kypce, B 6 cemecTpe.

1. IJenamu ocBoeHUs Kypca OMO(MDU3HUKYU SBISETCS OBIAJCHHUE CTYIEHTAMHU TEOPETHUECKUX
3HaHUH O (PUBMKO-XMMHUYECKUX 3aKOHOMEPHOCTSAX (DYHKIIMOHMPOBAHUS OMOJOTUYECKHUX (JKUBBIX)
CHCTEM U MOJIyYCHHE TMPAKTUUYECKUX HABBIKOB U YMEHMM JIJISl UCCIIEIOBAHMS ITUX CUCTEM.

2. 3a0auu Kypca:

B mpomecce muzydenust Onopusnuku, oOyJarmuecs JTOJDKHBI HCIOJIB30BaTh, o0Oramarh W
CHUCTEMaTHU3UpPOBaTh (yHAAMEHTAJIbHBIC 3HAHUA 1O (U3HKE, MAaTeMaTHKE, XUMUHU, OMOXHMHH,
MOJICKYJISIPHOW OMOJIOTHH, aHATOMHH, (PH3UOJIOTUU YEIIOBEKA U KUBOTHBIX, (PH3UOIOTUN PACTCHUHU.
N3yuenne »9TOro nmpeameTa SBISAETCS OYECHb BaXHBIM Uil (OPMHPOBAHMS HAYyYHOTO
MHUPOBO33PEHHUS CIIEIUAINCTAa OMOJOruYecKoro HampamieHus. CTYACHTBl  JOJDKHBI TONYyYUTh
MPaKTUYECKHE HAaBBIKUM JJIs1 PabOThl ¢ mpubopaMu W OO0OpYJAOBAaHHEM, HCIOJIb3yEeMbIMU B
Pa3IMYHBIX OTPACISX HAYKH M MPOU3BOJICTBA — OWOJIOTMH, XUMUU, MEAWIIMHBI, (HapMaKOJIOTUU U
CEIIbCKOTO XO035HCTBA.

Jlnst OcBOEHMSI AMCIUIUIMHBI HEOOXOIUMBI KOMIETEHIMH, CHOPMUPOBAHHBIE B paMKax
W3YYCHUS CIECAYIOIMX AucUMUIUIMH: Pusnka, Xumus, Ousnyeckas xumusa, KomionaHas Xumwus,
Crarudeckass ~ OMOXHUMUSI, Metonel  uccrneqoBaHus ~— OMOJOTHYECKMX  MaKpPOMOJIEKYI,
Muxkpobuonorusi, Moaupukanus OUOMOIUMEPOB KaK CIOCO0 CO3/1aHUS HOBBIX MAaTE€PHAJIOB IS
MEOULMHEL U CEIbCKOro X03sicTBa, MOHU3HONIOrHs >KHBOTHBIX M YCIOBEKa, DH3UMOJIOTHsA, basbl
JIAHHBIX U OCHOBHBIE METO/IbI OMouHpopMaTuku, ['eHHas unxenepus, Gu3nosorus pacTeHU.

OcBoeHME KOMIETSHIIMM AUCIUILTUHBI HEOOXOAUMBI [Tl U3YUEHHS CIACAYIOUIUX AUCIUILINH:
Pagunobuosnorus, HoBeie TexHOIOTHY B MeAWIIMHE, bruoxumus u pu3noaorus KpoBu, MeTuimHCKas
Oonoxumusi, MexaHu3Mbl BHYTPUKIECTOYHOU Mepeayu CUTHANA, BUOXUMHUS HYKJICHMHOBBIX KHCIOT,
buonnxenepus.



3. Conep:xanne padoyeii nporpaMmbl (00beM AMCUMIIMHBI, THIIBI H BHbI y4e0OHBIX
3aHATHH, Y4eOHO-MeTOoAuYecKoe o0ecneyeHrne CaMOCTOSITeIbHOM PadoThl 00y4aroIIUXCsi)
[IpencraBneHo B mpuioxkeHuu 1.

4, DoHJ OLEHOYHBIX CPEJCTB MO0 JUCHUIIHHE

4.1. [lepeyeHb KOMIIETEHIMI C YKA3aHUEM 3TANOB UX ()OPMHUPOBAHUSA B NPoLecce OCBOCHUS
o0pa3oBaTte/ibHOI nporpamMMel. OnMcaHue NoKa3aTeseid 1 KpUTepueB OLlEeHUBAHUS
KOMIIeTeHI[HIl HA Pa3JIMYHBIX 3Tanax uxX (POpMHUPOBaHNS, ONMCAHUE IKAJ OLleHMBAHUS

Kox u d)ODMVHI/IDOBKa koMoeTeHmu OK-1 — cnocoOHOCTBIO K a6CTDaKTHOMV MBIIJICHHIO,

aHaJIn3y, CUHTC3Yy

Otan [Tnanupyemsie Kpurepun olileHHBaHus pe3yIbTaTOB 00yUSHHs
(ypoBeHn pe3yJIbTaThl 2 («He 3
b) o0y4eHust ynoBieTBopuTe | («YIOBIETBOPUTE 4 («Xopo1o») 5 («OTnu4HOY)
OCBOCHU (moxazarenu JILHOY) JIBHO»)
s JOCTHKCHUS He 3Haert (e HemoncTpupyet
KOMIIETE 3a1aHHOTO YPOBHs OpPHEHTHUPYETCH) YaCTUYHbIE 3HaeT 10CTaTOYHO B ﬂeMOHSTp pyer
BBICOKHH YPOBEHb
HINH OCBOCHHSA Jomyckaer 3HaHUA 0e3 06a30BOM 00BEME 9
KOMIICTCHIIHIT) rpy0ble OKUOKH | rpyObIX OIIHOOK SHaHUH
IlepBbiif | 3HaTh: METOBI Husknit YnosnerBopurens | B nemom xopomee | B menom xopoiee
JTamn aHaNM3a M CHHTE3a YPOBEHb 3HAaHUS | HBIH YPOBEHb | 3HaHHE METOJOB | 3HAaHWE  METOJIOB
(yposen | mH(pOpMAIHH. METOJIOB 3HaHMSA METOJOB | aHAIM3a W CHHTE3a | aHAJIW3a W CHHTE3a
b) aHanmm3a U | aHaIM3a u | nHGOpMAIIH wHpOpMAIN
CHHTE3a CHHTE3a
nHdopmanuu nHdopmanuu
Bropoit | Ymers: abctpaktHO | Huskuit VYnosnersopurens | B nenom xopoumiee | Beicokuil ypoBeHb
3Tl MBICJIUTE; YpOBEHb HOE yMEHHE | YMEHHE aOCTPaKTHO | yMEHHs
(ypoBeH | aHaIM3UPOBAThH U | yMEHHA abCTpaKTHO MBICIIUTB; abCTpaKkTHO
b) 000011aTH abCTPaKTHO MBICJIHTH; AQHATU3UPOBATh U | MBICIHUT;
MOJyYCHHYIO B XOJE€ | MBICIIUTE; aHaJIM3MpoBaTh M | 0000mIATH aHAIM3UpPOBATh U
HCCIEeIOBAaHMS aHaIM3MupoBaTh | 0000maTh MIOJTYYEHHYIO B X0/1e | 0000maTh
nHpopmanuio. " 0000maTe | MOMy4YEeHHYI0 B | HCCIIEIOBaHUS TIOTYYEHHYTO B
MOJYYCHHYI0O B | X0ze nHopMmanuio xoze
xoze HCCIIEJOBaHMS HCCIIeIOBAHMS
HCCIeJOBaHUS nHpopmanuio nH}popManuio
HHPOPMALIUIO
Tperuit Bnaners: HeBnagenue VYnosnerBopurens | B nemom xopomee | Beicokuil ypoBeHb
3Tl CIOCOOHOCTBIO K | CHOCOOHOCTBIO | HOE BJIAJICHUE | BIIAJICHUE BIIAJICHUS
(ypoBeH | aGCTpakTHOMY K abCTpakTHOMY | CLIOCOOHOCTBIO K | CIIOCOOHOCTBHIO K | CHOCOOHOCTBIO K
b) MBIIUICHUIO, aHAJIU3Y | MBIIUICHHUIO, abCTpakTHOMY a0CTpaKTHOMY a0CTpakTHOMY
U CHHTE3Yy. aHau3y U | MBIIIJICHHUIO, MBIIIICHHIO, MBIIUICHHIO,
CHUHTE3Y aHau3y U | aHaJHU3y U CUHTE3Y aHaJN3y U CUHTE3Y
CHUHTE3Y

Kon u ¢opmynmupoka komnereHuuu OIIK-4-criocoOHOCTBIO TMOPOKAATh HOBBIE HJEH,
BBISBJIATH (PyHIAaMeHTalbHbIE MPOOJIeMbl, (OPMYIHpPOBaTH 3a/Jayd, CBA3aHHBIE C peaau3aluei
npodecCHOHATBHBIX (DYHKIIMH, HCIIONB30BaTh I UX PELICHUS METO/IbI U3YYE€HHBIX HAayK

Oran
(YpoBeHs)
OCBOEHHS

KOMIIETEHIUH

IInanupye
MBI
pe3yabpTaThI
00y4eHHS

Kpurepun olieHnBaHMs pe3yabTaToOB 00yUEeHUS

2 («He
YIIOBJICTBOPHTE
JIBHO»)

3
(«Y moBneTBOpHTE
JILHOY)

4 («Xoporo»)

5
(«O1aHOY)




(moxazare
T TOCTYOKEHUS
3a7]aHHOTO
YPOBHS
OCBOCHUS
KOMITETCHITHIA)
Ilepsrrit  aTam | 3HaTh: He HemoncTpupyet HemoHcTpHupyeT HemoHcTpupyeT
(ypoBeHs) - 3HaeTyHIaMEH | B IIEJIOM BEpHOE, | YBEPEHHOE 3HAHHE | BHICOKHIl YPOBCHb
(¢yHnamMeHTanb | TaJbHBIE CHEKOTOPBIM TEOPETHYECKUX 3HAHMS
HblE MPOOJIEMBI | TIPOOIEMBI KOJINYECTBOM OCHOB 3HaHME | 3HAHHE
oroduzuku ouoduznku HETOYHOCTEH W | (yHIAaMEHTaJbHBIX | (YHIAMEHTaJIbHBIX
OIHOOK, npoGiem npobiiem
3HaHHepYHIAMEH | OMOpHU3MKH o6noduzuku
TaJILHBIX TPOOIIEM
O6mopu3nKn
Bropoii YMerb: He ymeer Ha B LEI0M [lonumaer wu
JTamn ¢opmynupoBaT | GOpPMYyIHPOBAaTh | YAOBJICTBOPUTENb | MOHUMACT W YMEET | yBEPEHHO  yMEEeT
(ypoBeHs) b 330a4H, 3a/1a4y, HOM ypoBHE | (HhOpMYIHPOBATH (hopmynHpOBaTH
CBSI3aHHBIC C CBSI3aHHBIC c | ymeer 3aJa4yd, CBS3aHHBIC | 3aJa4d, CBSI3aHHBIC
peannzamuei peanuzanuen (hopmymHpoBaTH c peanuzanyeit | ¢ peanmzanuen
npodeccronan | npodeccuoHanb | 3a1auu, npodeccroHanbHbl | podeccroHaNbHBI
BHBIX HBIX (YHKIMH, | CBSI3aHHBIE c|x byHKIMH, | X byHKIMH,
GbyHKIMHA, UCIIOJIb30BATh peanuzaruei UCIIOJNIb30BaTh UL | UCIIOJB30BaTh IS
UCIIONIb30BaTh | JUIS UX pelIeHus | Npo(ecCHoHaNbH | X peweHus | ux peteHus
JUISL UX METOJIBI BIX GyHKIMH, | MeTOABl OMO(U3NKU | METOABI
pemeHus Oomopu3nKN HCTIONB30BaTh IS Oomopu3nKN
METOJIBI nx penieHus
Oomopu3nKN METOIBI
Omopu3nKN
Tperuii Bnanerts: Hesnanenue VYnosnerBopurens | B nenom xopomee | Beicokuil ypoBeHb
JTan HaBbIKAMHU HaBBIKAMHU HOE BJIaJICHUE | BIIaJCHHUE BIIaJICHUS
(ypoBeHb) pemnieHust penieHust 3a/1ad, | HaBBIKAMH HaBBIKAMHA HaBBIKAMHA
3ajad, CBSI3aHHBIX  C | PEUICHHWs 33/1ad, | peIeHUs 3ajay, | peuieHus  3anad,
CBSI3aHHBIX  C | peanu3auuei CBSI3aHHBIX C | CBA3aHHBIX C | CBSI3aHHBIX c
peanuzanueit npod)eCCUoHaNb | peanu3alucii peanuzanuein peanuzanuei
npodeccuonan | HeIX (QyHKIUH, | mpod)eCCHOHAIBH | MPO(ECCHOHATBHBI | MPO(PECCHOHATBHBI
BHBIX HCTIONB30BaTh BIX byHKMH, | X byHKIMH, | X GbyHKIHH,
GbyHKIWHA, JUISl UX PELeHUs | UCIIOJIb30BaTh JUIS | MCIOJb30BaTh JUISA | UCIOJB30BATh IS
UCIIONIb30BATh METOJIBI nx penieHus | ux pemeHus | ux pemneHns
TUTS ux | ouopmsuku METOIBI METOJIbI ONO(PHU3UKH | METOJBI
peteHus omopu3nKn Oomopu3nuKN
METOJIbI
omopu3nKN

Kon u dopmymupoBka kommnerennmu [1K-1 —cnocoOHOCTBIO caMOCTOATEIBLHO TPOBOIUTH

TCOPETHYCCKYIO U

OKCTICPUMCHTAJIbHYIO  HAYYHO-HCCICAOBATCIbCKYIO Da6OTV B

o0Jiactu

OnouHXKeHepun, OMOMHGOPMATHKHN M CMEXKHBIX AUCIMIUINH, a TaKKe 0hOpPMIIATE €€ B MUCbMEHHOU

d)ODMe, H3JIaraTh B YCTHOMU d)ODMe 1 y4aCTBOBATH B PA3JIMYHBIX d)ODMaX JHUCKYCCHI

Oran IInanupyemsle Kpurepnu onieHuBaHMS pe3yNbTaTOB O0yUICHHS
(ypoBeHb) pe3yIbTaThl
OCBOEHHUS 00y4eHus
KOMIIETEHIIU (mokazatenu 2 («He 3
u JOCTUXKCHUS ynosnerBopure| («YmoBnerBoputrens| 4 («X0pomoy) 5 («OtnuaHO»)
3aJJaHHOTO JILHOY) HO»)
YPOBHSI OCBOEHHUS
KOMITETCHIINH)
IlepBbiit 3HaTh: He 3HaeT | [emonctpupyer B | Hemonctpupy | JemoHcTpupyer
Tl MOJIEKYJISIPHBIC MOJICKYJISIPHBI | LIEJIOM BEpHOE, C | €T YBEpEHHOE | BHICOKHH  YPOBEHb
(ypoBeHs) MEeXaHU3MBI € MEXaHU3MBI | HEKOTOPHIM 3HaHUE 3HaHUIMONEKYIApH
SHEPTeTUYECKUX, | DHEPreTHYeCK | KOJMYECTBOM MOJIEKYJISIPHBI | BIX MEXaHHU3MOB




MaTPUYHBIX,
“H(OPMAITMOHHBI
X MPOLIECCOB,
COCTaBIISIFOLIMX
OCHOBY
(yHKIHOHUPOBAH
1Sl JKUBBIX CHCTEM

uXx,
MaTpPUYHBIX,
nHPOPMATNOH
HBIX
HPOILIECCOB,
COCTABIISFOLIN
X

OCHOBY
(yHKIIMOHHPO
BaHUS JKUBBIX
cHcTeM

HETOYHOCTEH u
OLIHOOK, 3HAaHHE
MOJIEKYJISIPHBIX
MEXaHH3MOB
SHEPTreTHICCKUX,
MaTpPUYHBIX,
WHPOPMAINOHHBIX
TIPOIIECCOB,
COCTaBJISIOIHIX
OCHOBY
(YHKIIMOHUPOBAHU
S JKMBBIX CHCTEM

X MEXaHHU3MOB
9HEPreTHYECK
uXx,
MaTpUYHBIX,
WHPOPMALINOH
HBIX
MPOLIECCOB,
COCTaBJIAIONIN
X

OCHOBY
(YHKIIMOHUPO
BaHUS JKUBBIX
CHCTEM

9HEPreTHYECKUX,
MaTpUYHBIX,
HH(OPMAITMOHHBIX
IIPOLIECCOB,
COCTABJLFOLINX
OCHOBY
(YHKIMOHUPOBAHUS
JKHUBBIX CUCTEM

Bropoii YMers: He ymeer | Ha YBepeHHo Ilonumaer u ymeer
JTamn HCIIONIb30BaTh WCTIONb30BaTh | YAOBICTBOPHUTENBH | MCIOJB3YET TIPUMEHSATH Ha
(ypoBeHs) nHPOPMALUIO O | UHPOPMAIIHIO | OM YpOBHE | HHPOPMALHUIO | MpPaKTHKE JUTS
MOJIEKYJISIDHBIX | O UCTIONB3yeT 0 CaMOCTOSATEIBHOTO
MEXaHU3Max MOJIEKYJISIPHBI | HH(OPMAIIHIO 0 | MOJEKYISPHBI | PEUICHUS
9HEPreTUYECKUX, | X MEXaHMW3Max | MOJEKYISPHBIX X MEXaHM3Max | MCCIIEA0BATEIBCKIX
MaTpHUYHBIX, SHEPreTHYECK | MEXaHU3Max SHEpreTHdecK | 3a1ad MH(OpMAaLHio
MH(OpPMALMOHHBI | UX, SHEPreTUYECKUX, ux, 0 MOJICKYJISIPHBIX
X IIPOIIECCOB, MaTpPUYHBIX, MaTpPUYHBIX, MaTpPUYHBIX, MeXaHU3Max
COCTaBJIAIOMIMX | MHPOPMANMOH | MHGOPMAIMOHHBIX | MH(GOPMAIMOH | YHEPreTUUECKHX,
OCHOBY HBIX IIPOIIECCOB, HBIX MaTpUYHBIX,
(YHKIIMOHMPOBaH | MPOLECCOB, COCTaBJISIONINX HPOIIECCOB, UH()OpPMaLMOHHBIX
Vsl )KUBBIX CUCTEM | COCTABJIAIOIIA | OCHOBY COCTaBJIAIOIIN | NPOIIECCOB,
UL X OCHOBY | (D)yHKIIMOHHPOBAaHH | X OCHOBY | COCTaBIISIOIINX
OCYIIECTBJICHHUSI | (YHKIMOHUPO | S JKUBBIX CHCTEM | (YHKIMOHHPO | OCHOBY
TEOPETHUYECKOM M | BaHUS JKUBBIX | IUIS BaHMA JKUBBIX | (PYHKIMOHHUPOBAHUA
9KCTIIEPUMEHTANIBH | CUCTEM IS | OCYLIECTBIICHHS CHCTEM  JUISl | XKHMBBIX CHCTEM I
0if Hay4JHO- OCYILIECTBJICH | TEOPETHYECKOM W | OCYIIECTBIEH | OCYIIECTBICHUS
HCCIIeIOBAaTENIbCK | HA SKCIEPUMEHTAIBHO | U TEOPETUIECKOM u
0ii paboThI TEOpeTH4YecKo | i Hay4YHO- | TEOPETHYECKO | SKCIEPUMEHTAIbHOM
51 U | UCCIIeIOBAaTENbCKOU | U U | HAy4YHO-
9KCHEpUMEHTa | paboTHI SKCIIEPUMEHTA | UCCIIEJOBATEIbCKOMN
JIbHOU JIbHOU paboTsI
Hay4HO- HAy4YHO-
nccie0BaTe nccie0BaTe
BCKOW PabOTHI bCKOI paboTHI
Tperuit Bnaners: He Biajgeet | Ha YBepeHHo YBepeHHO BiafieeT U
JTan HaBbIKAMHU HaBbIKAMHU YJIOBJIETBOPHUTENBH | BIajeeT MoxeT 3(dexTuBHO
(ypoBeHb) MIPAKTUIECKOTO MPAaKTUYECKOT | OM YpOBHE, | HaBBIKAMHU MOJIB30BATHCS
HCTIONBb30BaHUS 0 JIoITycKas MPaKTUYECKOT | HaBBIKAMU
uHpopManMK O | MCHOJB30BaHU | OTJEIbHBIC 0 MPaKTUIECKOTO
MOJIEKYJISIPHBIX S HerpyOble OIIMOKH, | UCTIONb30BAaHU | MCIIONB30BaHU
MeXaHu3Max nHGOpPMALMU | BIaJeeT HaBBIKAMH | o uHdopmanuu 0
SHEPreTHYeCKuX, | O HPaKTUIECKOTO uHOOpMALUK | MOJIEKYJISIPHBIX
MaTpHUYHBIX, MOJIEKYJISIPHBI | MCIOJIb30BAHUS 0 MeXaHH3Max
nHpOpManMOHHBI | X MeXaHu3Max | nHpopmannuu 0 | MOJIEKYJSIpHBI | SHEPreTHYECKUX,
X MPOLIECCOB, | PHEPTETHYECK | MOJEKYISIPHBIX X MEXaHM3MaX | MaTPUYHbIX,
COCTaBIIAIOLINX ux, MeXaHu3Max SHEPreTUYecK | MH(POPMAIMOHHBIX
OCHOBY MaTpPUYHBIX, JHEPreTUYECKHUX, UX, MIPOLIECCOB,
(YHKIIMOHMPOBaH | MHPOPMAIMOH | MaTpPUYHBIX, MaTpPUYHBIX, COCTaBJISIOLINX
1S KUBBIX CHCTEM | HBIX WHPOPMAMOHHBIX | WH(GOPMAIMOH | OCHOBY
V| MIPOIIECCOB, MIPOIIECCOB, HBIX (YHKIMOHUPOBAHUS
OCYIIECTBIICHUS COCTABIISIONIN | COCTaBIIAIONINX TIPOIIECCOB, JKUBBIX CHCTEM JIA
9KCHEPUMEHTAIBH | X OCHOBY | OCHOBY COCTABIIIONIA | OCYIIECTBICHHS
oM Hay4YHO- | (PyHKIMOHHPO | QYHKIHMOHMPOBAHH | X OCHOBY | AKCIEPHUMEHTAIEHON
HCCIICIOBATENILCK | BAHWA JKUBBIX | I JKMBBIX CHCTeM | (DYHKIMOHHMPO | Hay9IHO-
0ii paboTHI cucreM  Juid | Ui BaHUSl JKHUBBIX | UCCIIEAOBATEIbCKON
OCYILECTBJIEH | OCYIIECTBJICHUS cucteM  Juisi | paboThl




ust
9KCTIEPUMEHTA
JIBHOM
Hay4HO-
HCCIe0BaTeN
BCKOH pabOTHI

SKCIIEPUMEHTAIBHO
i Hay4HO-
HUCCIIEI0BATEILCKOHN
paboTsl

OCYIIECTBIICH
ns
9KCIIEpPUMEHTA
JIbHOU
Hay4HO-
HCCIIE0BaTEN
bCKOI1 paboThI

Kpurepusmu oneHuBanus sIBISIOTCS Oalibl, KOTOPbIE BBICTABJISIOTCS IMPENOAaBaTEIeM 3a
BUJbl JESITEIBHOCTH (OLEHOYHBIE CpPEICTBA) IO WTOTaM M3yueHUs Moaylell (pa3aenoB
JTUCLUILIMHBI ), IEPEYUCIICHHBIX B PEUTUHT-TUIAHE JUCHUIUIUHBI (015 9K3aMeHa. TeKYIIUU KOHTPOJIb
— MakcuMyM 40 GamioB; pyOeKHBIH KOHTPOJIh — MakcUMyM 30 0ayuioB, MOOIMIPUTEIbHBIC OaLIBI —

MakcumyMm 10;
[Ixasnel olleHUBaHUSA:
(Ons sx3aMmena:

oT 45 110 59 6aiIOB — «yIOBIECTBOPUTEIIBHOY;

otT 60 10 79 6aI0B — «XOPOLIOY;
ot 80 0aJUIOB — «OTJIMYHO.

4.2. TunoBble KOHTPOJIbHBIE 32/1aHNUS WM HHbIe MATEPHAJIbI, HE00X0IUMbIe /15l OLEHKHU
3HAHUIi, YMeHUIi, HABBIKOB M OIBITA /IeATEIbLHOCTH, XapAKTEePHU3YIOIINX ITAMbI
(opMupoOBaHUA KOMIIETEHLIMI B MpoLiecce 0CBOEHHUsI 00pa30BaTeIbHONH MPOrpaMMBbl.
MeTtoauyeckue MaTepuabl, oNpeae/siiole npoueIypbl OLeHHBAHUS 3HAHUI, YMEeHUI,
HABBIKOB H ONBITA J1eSITeJILHOCTH, XaPAKTePU3YIOIINX 3Tanbl GopMUpoOBaHUSs

KOMIIeTCHIUH
Orarsl PesynbraTel 00y4eHus Komnerenmus OueHOYHBIE CpeCTBA
OCBOCH
usi
1-i 3HaTh: MeETOObl aHajM3a W CHHTE3a OK-1 - cnocobHocThi0 K | HIMBUAYAIBHBIH,
3Tal nHdopmanuu abCTpaKTHOMY MBIIIUICHHUIO, | TPYMIOBOH OTIpocC;
aHalu3y, CHHTE3Y MIUCbMEHHBIE OTBETHl Ha
3HaHuA BOTIPOCHI; YCTHBII oOmpoc
(BompOCHI JUISL
CaMOKOHTPOJIA); 3aJaudl U
TECTHI
3HaTb: OI1K-4-ciocoOHOCTEIO WnauBuayanbHbIH,
- (byHnaMeHTaIbHbIC po0IeMBbl | TTOPOXKIATh HOBBIE WjieH, | TPYNIIOBOM OTIpoC;
6noduznku BBISBIISTh (yHnaMeHTalbHBIE | TECTUPOBAHNE,
po0GIIeMBl, (opMynupoBaThH | MICEMEHHBIC OTBETHl Ha
3a7a4H, CBSI3aHHBIC C | BOIpOCHI; YCTHBIH OMpOC
peanmzaryeil po(ecCHOHANBHBIX | (BOTIPOCHI JUISt
(hyHKIMH, MCIONB30BAaTh A HMX | CAMOKOHTPOJIA);
pemeHns METOAbl W3Yy4YEHHBIX | JaOopaTopHble  PabOTHI;
HaykK KOHTPOJIbHbBIE paboTsr;
cobecenoBaHue;  3a/aua;
MpoBepKa paboueit
TeTpaau
3HaTh: MOJIEKYJISIPHBIE MEXaHHU3MBI [K-1 —crocoOHOCTEIO | HANBUyanbHBIH,
SHEPreTUYECKHUX, MaTpPUYHBIX, | CAMOCTOSITENBHO MPOBOAUTH | TPYNIOBOH 0I1poc;
MHPOPMALITMOHHBIX MIPOIIECCOB, | TEOPETUIECKYIO u | mabopartopHsle  paboOTHI;
COCTaBJISFOIINX 9KCIEPUMEHTAIBEHYIO Hay4YHO- | cobecemoBaHMe;  3a7auya;
OCHOBY  (YHKIMOHHPOBAaHHUS  JKUBBIX | HCCIIEZOBAaTENBCKYI0 pabOTy B | MPAaKTHYECKOE  3aJlaHHeE;
CUCTEM obiacti OMOMH)KEHEPHH, | CTAaThs; CUTYallUOHHbIE
OmomH(GOPMAaTUKH ¥ CMEXKHBIX | 3aJadd M TECTHI; IPOBEpKa
JUCHIHIUIAH, a Takke oQopMisITh | pabouel Terpann
ee B NHChMEHHOH  (opme,
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u3jgaraTb B YCTHOH ¢Qopme u
y4acTBOBATh B Ppa3IUYHbIX
dhopmax guckyccuit

2-i YMeTh: abCTPaKTHO MBICTIHTE; OK-1 - cmocobHOCTRIO K | HIWBHUAYAIBEHBIN,
JTar aHAITM3UPOBATh U 0000MIATh MOJYYCHHYIO | aOCTPaKTHOMY MBIIJICHUIO, | TPYMNIIOBOM OTIpOC;
B XO0JI€ HCCIICIOBaHUS HH(DOPMAITUIO aHaNMu3y, CUHTE3y MMACbMEHHBIC OTBETHI Ha
YMeHu BOIIPOCHI; YCTHBIA OIPOC
1 (Bompocsl JUIS
CaMOKOHTPOJIA);
CUTYyallUOHHBIE 3a/Jayu U
TECTEHL, KOHTPOJIbHEIC
paboThI
YMmeTh: OIIK-4-criocoOHOCTEIO nmabopaTopHble  pabOTHI,
(opMynHpOBaTh 3amadd, CBA3aHHBIE C | MOPOXKAATH HOBBIC UeH, | KOHTPOJIbHBIC paboTsr;
peanm3anueit PO eCCHOHATIBHBIX | BBIABISATH (¢yHIaMeHTalbHBIE | coOecejoBaHUE;,  3aJada;
(hyHKIHH, HCTIONB30BATh U1 UX PEUICHHS | MPOOIEMEL, (hopMynHpOBaTH | MPOBEpKa paboueit
METOBI OHODU3UKH 3a1a4H, CBSI3aHHBIC ¢ | TeTpamu
peanusaruei mpoeCCHOHATbHBIX
(hyHKIMHA, WCIOIB30BATh IS KX
pelIeHHusT METONbl  M3YYEHHBIX
HayK
VYMern: TIK-1 —CIIOCOOHOCTBIO NuauBuayanbHbIN,
HCII0JIb30BAaTh HHPOPMALIUIO 0 | CaMOCTOSATEIBLHO MIPOBOJUTH | TPYIMIIOBOM OTIPOC;
MOJICKYJISIPHBIX MEXaHM3MaX | TeOPETUUECKYIO U | TECTUPOBAHUE;
9HEPTreTUIECKHX, MaTPUYHBIX, | YKCIIEPUMEHTAIbHYIO HAy4HO- | MUCbMEHHBIE OTBETHl Ha
HH(POPMAITMOHHBIX MPOIIECCOB, | MCCIIEAOBATCIbCKYI0O pPabOTy B | BONPOCHI, YCTHBIA OMPOC
COCTAaBIIAIOIUX OCHOBY | oOmactu OuouH)XeHepuH, | (BONIPOCHI JUISL
(hYHKIMOHUPOBAHUS JKUBBIX CHCTEM U1 | OMOMHQOPMATHKH ¥ CMEXKHBIX | CAMOKOHTPOJIA);
OCYIIIECTBIICHUS TEOPETHYECCKOH W | OIUCIUIUIHH, a Takke opOopMIAThH | TabopaTopHble  pabOTEHI,
IKCIIEPUMEHTAITBHOM Hay4YHO- | €¢ B  NHUCBMEHHOW  (opMe, | KOHTPOJIHHEIC paboTEr;
HCCIIEIOBATEIIHLCKON paOOTHI u3jgaraTb B YCTHOH ¢opMme u | cobeceqoBaHWe,  3aada;
Y4acTBOBAaTh B pa3IMIHBIX | MPOBEpKa paboueit
(dhopMmax guCcKyccuit TeTpagn
3-i BnageTs HaBbIKAMM HAyYHOTO aHAU3a U OK-1 — crocoOHOCTBIO K WnnuBuayanbHbIH,
aTan METOJI0JIOTHEN HAyYHOTO MOIX0/1a B abCTpaKTHOMY MBIIIJIEHUIO, | TPYNIOBOM 0TIpOC;
Hay4YHO- aHaNMM3y, CHHTE3y MMCbMEHHBIC OTBETHI Ha
Bnang | uccrnenoBaTtenbCkoi v MPaKTUIECKON BONPOCHI; YCTHBIH OIpPOC
eTh JIeATEIIbHOCTH; (BOmIpOCHI JUTS
HaBBIK | HaBBIKAMH MPUOOPETEHUS YMEHUN U CaMOKOHTPOJISN);
aMHu 3HAHUN; CUTYallMOHHBIE 3aJa4dl U

MeToJlaMH (pOPMYIIHPOBAHMUS THIIOTES,
TpaByI,
3aKOHOB, aKCHOM

TECTHI

Bnaners: HaBbIKAMM peIIeHHs 3ajad,
CBSI3aHHBIX c peanuzanuen
npogeccCroHaIbHBIX DyHKIWMIA,

HCIIOJIb30BaTh IS MX PEIICHHS METOJIBI
onoduzmku

OIIK-4-c11ocoOHOCTBIO

MOPOXKAATH HOBBIE ujeu,
BBISIBJISITh (byHIaMeHTabHbIE
poOIIeMBI, (hopmynHpOBaTH
3amayun, CBSI3aHHBIC c

peanuzanuei mpodhecCuoHaATbHBIX
(yHKIIMH, WCTIONB30BATh IS UX
peuIcHuA METOAbI N3Y4YCHHBIX
HayK

nabopaTopHble  pabOTHI;

KOHTPOJIbHEIC paboTHI;
cobecenoBaHue; 3ajaya;
MpoBepKa paboueit
TETPaJIH.
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Banets: TIK-1 —CIIOCOOHOCTBIO NuauBuayanbHbIN,
HaBbIKAMH MPAaKTHYECKOTO | CAMOCTOSATEIBHO MPOBOAUTH | TPYIIIOBOM OTIpoC;
UCTIONIb30BaHMS napopmanuu 0 | TEOPETHYECKYIO U | TECTUPOBAHHUE;
MOJIEKYIISIPHBIX MEXaHH3Max | 3KCIEPHUMEHTAIbHYIO Hay9YHO- | MMCbMEHHBIE OTBETHI Ha
SHEPTeTHIECKHX, MaTpPHUYHBIX, | UCCIEIOBATENbCKYI0 pabOTy B | BONPOCHI; YCTHBIH OMpOC
HHPOPMAIMOHHBIX mpoIieccoB, | obmactu OmomH)KeHepuH, | (BOTIPOCHI TUTS
COCTaBIISIOIIIX OmomHPOPMAaTHKH ¥ CMEXKHBIX | CAMOKOHTPOJIA);

OCHOBY (D)YHKIIMOHHPOBAHUS SKUBBIX JUCLUILIMH, a Takke o(opMILITh | labopaTtopHble  paboThI;
CHCTEM JJIsl OCYIIECTBICHHS ee B NHCbMEHHOH  (opme, | KOHTPOJIBHBIC paboThl;
9KCIEPUMEHTAILHOM Hay4HO- u3narath B YyCTHOM ¢opme u | cobecemoBaHue; — 3ajaaua;
HCCIIeI0BATEIbCKON paboThI y4acTBOBAaTh B pa3NMyHBIX | IPOBEpKa paboueit

(hopmax qHCcKyccHid TeTpau

BOMPOCbl 011 NOO2OMOBKU K mecmy no meme «buonozuueckan mepmoduﬂamuka»

1. Buodwusuka - Hayka o pu3nUeCKUX mpoleccax B OMOJIOrmyeckux cucremax. [Ipenmer u 3amaun
ouodusuku. Mcropus pazputus 6nodpusuku.
TepMoauHAMHUYECKHE CHCTEMBI, MX KIacCHU(UKAIIHSL.
PaBHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKOI CUCTEMBI.
[TapameTpsl TEPMOTUHAMHYECKIX CHCTEM.
3aKOHBI TEPMOJUHAMUKH.
OuTanenus, 3aKoH ['ecca.
TepmoauHaMuyeckas BEpOSTHOCTb.
N3006apHO - U30TEPMUYECKUI U U30XOPHO - U30TEPMUYECKHUI TOTEHIUAIIBI.
9. buonorunueckue CHCTEMBbI c HO3ULUU TEPMOJIMHAMUKH.
10.9HTpONUS OTKPHITON TEPMOJIMHAMUYECKOU CUCTEMBI.
11.CraunonapHoe coctosiHue, TeopeMa lIpuroxuna.
12. TepmoarHaMUYECKUE TIOTOKH, 000OIIEHHBIE CHIBI B KOD(PHUIIUEHTHI.

N~ WN

IIpumepbI TecTOBBIX 3a/1aHUI:

1. K 3KkcTeHCHBHBIM TEPMOIUHAMHUYECCKUM IMapaMeTpaM OTHOCHATCH:

1. naBneHue 2. TeMIieparypa 3. o0bem 4. MonspHas KOHIICHTpAIUs BEllecTBa
5. HET MPaBUIIBHOTO OTBETA

2. OTKpPBITOH TEPMOAUHAMHUYECKON CHCTEMOMH SIBJIAACTCS

1. 3amasiHHAs aMIyJa C KUJIKOCTHIO
2. aToM KHCIIOpoJa

3. MoJieKyIa BOJbI

4. monexyna JIHK B sxuBoit kieTke
5. HeT MPaBUIILHOTO OTBETA

3. BrbiOepuTe TEPMOAMHAMUYECKYIO CHCTEMY, I'/le 3HAYCHHE JHTPONUM OyAeT CHUKATHCH,
T.edS<0:

1. 3anasHHAas CTEKIsSHHAs aMITyJa
2. Kunsammii yaiilHuk

3. paboraroiuii IBUraTeIb aBTOMOOMIIS
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4.

MOJIOJIOM pacTyILH OPTraHU3M

5. Her npaBunbpHOTO OTBETA

5.3akoHBI TEPMOAMHAMHUKH MOKHO HCHOJb30BATH /IS ONHCAHUS DHEPreTHYECKHX
NPOLECCOB, MPOTEKAIIIUX B OT/IEJbHBIX MOJIEKYIaX

1. Boxsl

2. moekynsl 6enka ¢ M =107

3. aMUHOKHCIIOTHI

4. >KUPHOU KHUCIIOTBI

5. HeT MpaBWJIBHOTO OTBETA

©CoNO~wWDNDE

Bonpocul onsa noozomoexu k tecty no teme «MoJiekyasipHas ouopusnka.
Metoabl ucciaeroBaHun»

Maxkpomorekysa - 0CHOBa OpraHu3alui U GyHKIMOHUPOBAHUS OMOJIOTMUECKUX CTPYKTYD.
Kondopmanus MakpoMOoIeKyII.

DJeKTpocTaTuyecKue B3aumoaeiicTeusi, Ban-/lep-BaanbcoBsl cuisl.

Bonoponnas cBs3b, ruipooOHBIC B3aMMOICHCTBUS.

CrtpyKTypa BOJBIL.

[TepBuuHas CTpyKTypa OEIKOBON MOJIEKYJIBI.

Briciive cTpyKTypbl OTKOBBIX MOJIEKYIL.

IlepBruunas crpykrypa HK.

Beicime ctpykrypst HK.

10.ITnaBnenune JIHK, runepXxpoMHBbIid, THITOXPOMHBIH 3(h(HEKTHI.
11.Bsi3K0CTh pacTBOPOB MaKpOMOJIEKYJI, BUCKO3UMETPHSL.

12. Dnexrpodope3 MaKpoOMOJIEKYII, U303JeKTPO(OKYCHPOBAHHE.
13.CenumenTanusi MaKpoMOJIeKyJl, HEHTPUPYTHPOBAHHE.

14. Iucpdy3ust MakpoMoneKyl.

15.PH-merpus, peppakromerpus.

16.I1ornomienre ceera MaKpoOMOJIEKYJIaMH, ONTHYECKas IIIOTHOCTb.
17.AGcopOunonHas ciekTpodoToMeTpus.
18.MudpaxpacHas u ¢iayopeciieHTHas: CIEKTPOPOTOMETPHSI.

IIpumepbI TecTOBBIX 3a/1aHUI:

1. Hentrpudyruposanue npopoaurcsa npu 40000g. 310 3Ha4UT, 4TO:

1. ckopocTh Bpamienus poropa 40000 060poTOB B MUHYTY
2. HEeHTpOOEKHOE YCKOPEHUE Bpalatolerocs poropa pasasercs 40000 c/m?
3. HeHTpoOeXHOe YCKOPEHHE BpAIIAIONIETOCS POTOpa MPEBBIMIAET YCKOPEHHUE 3EMHOTO
nputsbkenus B 40000 pas.
2. OymyT ocaxxaatbes MOJIeKy sl ¢ M.M. 40000 [la
3. MoJIeKyJibl OyayT ocaxaaTcs co ckopeThio 40000m/c

2. Heo0x0oaumMo nNpoBepUTH YMCTOTY (TOMOT€HHOCTH) 0esikoBOoro npenapara. Kakoi meroxa
BbI H30epeTe 15 ITOM Hmeau?

1. abcopbumoHHas CIEKTPOPOTOMETpHUs
2. unpakpacHas crieKTpopoToMeTpuUs
3. KI u 1OB - cnekrpockonus
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II
B

1

2

3
4.
5.
6
7
8
9.
1

1
1
1
1
1
1
1

4. SIMP, OIIP - cnextpockonus
5. nucK-31eKTpodope3 B MOJIMAKPUIAMHIHOM Teje
6. BUCKO3UMETPHS

3. PacTBop coeinHeHusi A UMeeT ONTHYECKYIO IIOTHOCTHL A = 0,45 . PacTBop BTOpOIroO
coenuHenusi b umeer [ = 0,22. 1 M1 pactBopa A cmemaJuu ¢ 2 mJj pacreopa b. Onruueckas

JIOTHOCTH TMOJIy4YeHHOH cMecu B okasanocs pashoit /g = 0,30. HNmeerca

3aumoneiicteue Mexay A u b (pearupyror sim Bemecrsa A u b apyr ¢ apyrom)?

pearupyror
HE pearupyroT

JaHHbIE HEJOCTATOYHBI JIsl OTBETA
JUISL pearupoBaHus HEOOXOIMMO CMECh TIOJIOTPETh

PobdE

4. Cl'[eKTp BO36y)KL[eHI/Iﬂ €CThb 3aBUCHUMOCTb HHTCHCUBHOCTH q)nyopecueﬂunn

1. OT ATMHBI BOJIHBI TAJAIOIIETO CBETA

2. OT UHTEHCUBHOCTH MA/AI0IIEr0 CBETa
3. OT AJIMHBI BOJIHBI HUCITyCKAEMOTO CBETa
4.0T THTEHCUBHOCTH HCITyCKa€MOTO CBETa
5. HET NPaBUJILHOTO OTBETA

5. Kakoe 13 nepeuncieHHbIX CBOWCTB aTOMOB JIEJKUT B OCHOBE SIBJIEHHS 3JIEKTPOHHO-
MapaMarHUTHOTO pe3oHaHca?

. aTOMHas Macca

. 3apsq saapa

. KOJIMYECTBO HEUTPOHOB B sIIpe

. HE3aIOJIHEHHOCTH 3JIEKTPOHHBIX 000JI0YeK

. HaJIM4Ke BO30YKIEHHBIX 3JIEKTPOHOB Ha CUHIJIEHTHBIX YPOBHSIX
. HaIM4Yue BO30YK/IEHHBIX AJIEKTPOHOB Ha TPUIUIETHBIX YPOBHSIX

AN N kAW —

Bonpocul onsa noozomoexku k mecmy no meme «buogpuzuxa knemku. Memopanwiy.

CocraB 1 CTPYKTypa KJIETOYHOM MEMOpaHHI.

KuakocTHO - MO3an4yHasi MOAENb CTPOCHHS dJIEMEHTapHON MEMOpPAaHBI.
TpaHCTOPT HEANEKTPOIUTOB Yepe3 MEMOPaHHI.

TpaHcIOpT HOHOB Yepe3 MeMOpaHbl, HOHHBIE KaHABI.

N3buparenpHas nOHHAS TPOHUIIAEMOCTh MEMOpaH.

MemOpaHHBIN TOTEHIIHUAI.

[ToreHan necTBHS, MEXaHU3M NIepeJayu MOTEHIIHAIA IEHUCTBHUS.
MexaHu3M MEXKKIJIETOUHBIX B3aUMO/ICHCTBUM.

DYHKIIMOHUPOBAHUE CEHCOPHBIX CUCTEM.

MJIEKOTTUTAIOIIINX ).
1 .CtpykTypa u GyHKIIMOHUPOBAHUE PELIETITOPOB 3BYKa (HA MPUMeEpe yXa MIEKOMUTAIOIINX )
2.Tpancdopmarus pazIpakuTeneil B pelienTopax, IepBUYHbIE U BTOPUYHBIE PELENTOPHI.
3.Ilepenaya curHajioB OT IUIA3MAaTHYECKOM MEMOpaHbl BHYTPH KJIETKH.
4.HewmplmieuHsle (hOpMbI TOJBUKHOCTHU KIETOK.
5.CtpykTypa 1 GyHKIMOHUPOBAHUE MTONEPEUHO - TOJIOCATHIX MBIIIIL.
6.MosnekysipHbIi MEXaHU3M COKpALeHUs] MUO(DUOPUILIBL.
7.Mexanusm cunte3a AT® Ha MeMOpaHaX MUTOXOHAPHIA

0.CtpykTtypa ¥ (QYHKUMOHHPOBAaHME pELENTOPOB CBETOBBIX Jydel (Ha mpumepe TI1a3a



IIpuMepsI TeCTOBBIX 3a1aHUM:

=

HoHHble KaHAJBI HA IJIAa3MaTHYECKOM MeMﬁpaHe NnpeacraBJCHbI:

1. monekynamu ATO

2. wmonekynamu JJTHK

3. MoOJeKylaMu caxapoB

4. MoOJeKylaMd HHTErpalibHBIX OEIKOB
5. Her npaBuibHOro OTBETA

2. 3a ogun muka Na', K - zaBucumoii AT®-azel Ha MemOpaHe B KIETKY
TPAHCIIOPTHPYeETCH

1.2 uona Hatpusi 2. 3 uoHa HaTpusi 3. 2 moHa Kayiusi 4. 3 MOHA Kajus
5. HET IPaBWJIBHOI'O OTBETA

3.FeHepauml ABHKCHUSA 6aKTepnaan1>1x KIE€TOK OCYHIECTBJACTCA 3a CUYET
HCII0Jb30BAHUA JHEPIUM:

ruaponan3a Mosexkysn ATO

COJIHEYHOTO CBETa

pacIICIIEHUs] MOJIEKYJI MOJUcaxapuioB
rpagueHTa pH Ha ma3MaTudeckoll MeMOpaHe
. HET MPaBWIHHOTO OTBETA

4, TloreHunuaJn geiicTBHSI BO3SHHUKAET:

agrwbdE

Ha SJIepHOI MeMOpaHe

Ha MeMOpaHe MUTOXOHIPUIl
Ha MeMOpa He XJIOPOIUIaCTOB
Ha KJIETOYHON MeMOpaHe
HET MPaBHIBLHOTO OTBETA

s E

5. BTOpl/I‘{Hl)IMI/I NMOoCpeAHUKAMM IIPH nmepexave I/[Hq)OpMalll/ll/I BHYTPb KIIETKH CJYyKAT
MOJICKYJIbI

1. ruuepona
2. rnunepoatpudocdara
3. aleTHIXOINHA
4. I-AM®
5.mHo3utonaudocdara

BOI’lpOCbl 011 NOO2OMOBKU K mecmy no meme «@Domobuonozuueckue npoueccol.

1. ®otobuonornyeckue MpoIEecChl. MeXaHW3Mbl MUTPAIMd  JHEPTUU  DIIEKTPOHHO-
BO30YKJICHHOTO COCTOSTHUS B (DOTOOMOIOTUUECKHX MTPOIIeccax.
2. 3axkon (OTOXUMHUHU, IEPBUYHBIEC (DOTOXUMHUYECKHUE PEAKITUH.
2. ®0oTOoPU3NOIOTHYECKHE TPOIICCCHI.
3. ®oToAeCcTPYKTUBHBIE TPOIIECCHI.
4. JleranpHoe nerictBue YD - mydeit Ha KIETKH.
5. ®@oropeakTuBaIUsL.
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6. doro3zamura.
7. CBeTOBBIC U TEMHOBBIC CTaANU (POTOCUHTE3A.
8. Mexanusmsl poTodochopunupoBaHus

IIpuMepsI TeCTOBBIX 3aJaHUM:

1. K ¢oToduosornyeckuM npomeccamM MOKHO OTHECTH CJIeyIOLIHe NPoLecchbl CHHTe3a
MOJIeKY.JI:

1. JHK B siape 3. AT® na meMOpaHax MHUTOXOHAPUI
2. AT® na memOpanax xyioporiactoB 4. 0enkoB Ha pudocomax
5. HeT MpaBWJIBHOTO OTBETA
2. ®oTOAECTPYKTHBHBIE MPOLECCHl B KJIeTKe MPOUCXOIAT NMPH AelCTBUM CBeTa ¢ JJIMHOI
BOJIHBI

1. 650 - 800 am 3. 1000-10000 am
2. 200 - 300 am 4. 450 - 600 am
5. Her npaBuiibHOTO OTBETA

3. B cBeToBOI cTagnu GOTOCHHTE32 MPOUCXOAUT CHHTE3 MOJIEKYJI

1. yrneBonos 4. A1
2. IATMEHTOB 5. ATO
3.yIIeKucoro raza

4. PacreHue mojBepraercs AeidcTBHIO cBeTa ¢ AJuHOH BOJHbI 200 HM. Bo3MoskHO J1u B
nporekanue (oTou3NoJOrnYecKuX NPoueccoB B ITOM pacTeHuu ?

1. na 2 . 1a, HO ¢ HEOOJIBIIIMMHU CKOPOCTIMHU

3. Ja, eciii pacTeHue cpasy Mocie OOIyICHHs IOMECTHTh B TEMHOE MECTO

4. na, ecliu pacTeHHue cpasy mocie O0IydeHUs MOMECTUTDh B TepMocTar mipu t = 30 °C
5. Her

5. Kakoe u3 yrBep:kaeHuii BepHO
1. mpeaBapuTenbHOE 00IyYEeHUE KIIETOK JJIMHHOBOJIHOBBIM CieKTpoM Y ®-iydeil moBbIIIaeT
YCTOMUYHBOCTB K IEUCTBUIO KOPOTKOBOJIHOBOTO Y D-criekTpa
2. ¢poToperynspHble MPOLECCH B OpraHU3Max MPOUCXOoAT npu aeicTeun Y d-cBeta
3. B poriecce GOTOCUHTE3a MPOUCXOIUT CHUHTE3 MOJIEKYJ JIUIIHU]IOB
4. ®OTOIECTPYKTHUBHBIE IPOIIECCH TPOUCXOJIAT C yyacTueM pUToXpomMa
5. HET MPaBUIILHOTO OTBETA

Kputepun onenkn (B 0ajs1ax) 1Jist TeCTHPOBaHUS

TecT no kaxxpoMy pasieny TUCHHUILUIUHBI coaepkuT 10 BormpocoB u

OLICHUBAETCAMaKCcUMabHO B 10 6aos:
0 6asI0B — TECTUPOBAHKE HE BBHITIOJIHEHO
1-2 Ganna BbICTaBISETCS CTYIEHTY, KOTOPBINM MpaBUIILHO OTBETUI Ha 1-2 Bompoca
3-4 Gaju1a BBICTABJISIETCS CTY/ICHTY, KOTOPBI MPAaBUIBLHO OTBETHII Ha 3-4 BOIIPOCOB
5-6 6aJUIOB BBICTABIISIETCS CTYJCHTY, KOTOPBIN MPAaBHUIIEHO OTBETHII Ha 5-6 BOIPOCoOB
7-8 6aJIIOB BBICTABIISICTCS CTYACHTY, KOTOPBIN MPaBUIILHO OTBETUII HA /-8 BOMPOCOB
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9-10 GanIoB BHICTABISIETCS CTYACHTY, KOTOPBIH MPpaBUIbHO OoTBeTHI Ha 9-10 Bompocos
Onucanne J1aG0paTOPHBIX PadoT ¢ BONPOCAMH AJIsl HOATOTOBKH K 3aIlUTe

1. ONPEJEJEHUE KOHIEHTPAIIMA HOHOB BOJIOPOJIA B
PACTBOPAX (PH-METPUSI)

Konmponvnoe s3adanue. VI3meputh 3HaueHue pH pacTBopa KUCIOTHI WM ILIEJIOYM HEU3BECTHOMN
koHUeHTpauuu. [1o 3Hauenuto pH onpenennTs KOHIEHTPALMIO JAHHOTO pacTBOpA.

KoHTpoJIbHBIE BOIIPOCH! U 33J1a4M:

1. Onumwure nporecc 00pazoBaHUs HNEKTPUUECKOT0 MOTEHIIMAIA Ha CTEKIITHHOM JIEKTPO/JIE.

2. Kakumu napamerpaMu pactBopa OnpesesieTcs BeurnHa "MeMOpaHHOTO MOoTeHIMana" Ha
CTEKJISTHHOM 3JIeKTpoze?

3. Kakyro GyHKIUIO BEITIOTHSET JICKTPO cpaBHEeHUS B pH-MeTpe?

4, MOXXHO 71 TIyTeM H3MepeHHus "MeMOpaHHOTO MOTEHIHAIA" Ha CTEKISHHOM 3JIeKTpozae( WiIu
KAaKOM-THOO MHOM) ONpENeNuTh KOHIEHTPAIMIO APYIUX HOHOB, Hampumep, K', Ca™, CI?
OO0bscHuTe.

5. Kakue xxugkoctu 0ynyt obnanats 3HauennsmMu pH >14, pH< 0?
6. Yro o3Hauaer TepmuH "cranmaprusamnusa pH -merpa ?
7. Kak Biausier Temneparypa Ha Benuuuny pH pactBopoB?

8. Paccuwmraiite 3Hauenue pH 0,001 M BogHOTO pacTBOpa COISHOM KUCIOTHI

9. OOBsICHUTE HECOOTBETCTBHE MEXIY TCOPETHUYECKH OKHJAEMbIM W W3MEpeHHBIM Ha pH-
MeTpe 3HaYeHUsAMU pH AUCTUITMPOBAHHON BOIBI.

10. Paccuuraiite 3Hauenue pH 0,01 M BogHOTO pacTBOpa rHIPOOKHCH HATPHSI.

2. OIIPEJEJEHUE IMOKA3ATEJISI IPEJIOMJIEHUSA ) KUJIKOCTEM
Konmponvnoe 3adanue. W3mepuTh mokazarenb MpENOMIIEHMS pacTBOpa C HEU3BECTHOM
KOHIIEHTpaLUel U OoNpesesuTh Mo IpaduKy ero KoHIeHTpauno. KoHTpoibHbIe BOIPOCHI U 3aj1auu:
1. OnumuTe mporece NpeloMIIEHUs CBETa Ha TpaHUIIe pa3ziena ABYX Cpel.
2. Kak MOKHO OnIpeIeNuTh OTHOCUTEINIBHBIN I10Ka3aTeNb MPEIOMIIEHUS KUIKOCTH?
. Onummure cxeMaTuyHoe YCTPOUCTBO pedpakTOMETpa U MPUHIIUI €ro paboThl.
B uem 3akimrouyaercs sBIEHUE TIOJHOTO OTPaXEHMsI CBETOBOM BOJIHBI?
Onpenenure, MpU KakoM YIyie MaJeHUs Jyd, OTPaKEHHBIM OT IpaHMIBl pas3zena ABYX Cpel,
MIEPIEHIUKYIIAPEH TPEIOMIIEHHOMY JIy4y.
Kak mnoctpouts KanuOpOBOYHYIO KpHUBYIO JJIsi OINpEAENeHUS KOHIIEHTpAlMM BELIeCTBa 11O
ITOKA3aTeI0 MPEIOMIIEHHS pacTBOpa?
OT Kkakux MapaMeTpoB MOJIEKYJ B pPacTBOpPE 3aBUCHT BEJIMYMHA IOKa3aTess MpeIoMIICHUS
XKUAKoCTH?
MOoXHO JIM 1O TOCTPOeHHOW Bamm kanmnOpoBo4HOW KpuBoi ompeaenuts koHueHTpanuioo NaCls
OMOJIOTMYECKUX KUAKOCTIX, HAIPUMED, B CBIBOPOTKE KPOBH?
Haiigute nokasatens mpenoMiIeHUs: KUAKOCTH, €CIIM JIyd MPEIOMJIEHHbIH Ha IPaHULE KUJIKOCTH C
BO3/IyXOM IIE€PIICHANKYIISPEH OTPaKEHHOMY, asin yria najaeHus paseH 0,8.

3. CHEKTPOCKOIIMYECKHUE METO/Ibl ABCOPBIIMOHHAS
CIHIEKTPOCKOIIUA
Konumponvnoe 3aoanue. I3MepuTh ONTHYECKYIO INIOTHOCTh PACTBOpA OejKa Mpu AJTMHE BOIHBI 280 HM.
OnpenenuTs KOHIEHTPALUIO OeIKa B JaHHOM pacTBOpE.
KoHTponbHbIE BONIPOCH! U 3a/1a4u:
1 Onummute Pusnveckue Mpouecchl MPOUCXOIALINE MTPHU MOIJIOIIEHNUN CBEIa MOJIEKYIaMH.
2. OObscHHUTE NOHATHE " MOJIEKYJIa B BO30YX/IEHHOM COCTOSIHUU".
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10.

Kakyto 3akoHOMepHOCTh OnuchiBaeT 3akoH JlambepTa-bapa?

OObsicHUTE 3HAYEHUE  TEPMHUHOB "mornomenue  Mojekya", "onTuyeckas MJIOTHOCTh
MoJieKy".

Onumure cxeMaTUYHOE YCTPOMUCTBO W MPUHIIUI PabOTHI aICOPOLIMOHHOTO CIEKTpodoTOMETpA.
B dyem pasnuuus TepMUHOB 'CIEKTp IOIVIOIIEHHS pPACTBOpPA MaKpOMOJIEKyn'", '"CIEeKTp
MOIJIOIICHUSI MaKpOMoJIeKyn"?

Yro O3HA4aeT MIOHATHE "TBOMCTBEHHAS npupojia (AyalTucTUYHOCTh)" cBeTa?

HazoBute XpomodopHbIE TpyNIMUPOBKH OEJIKOBOM MOJCKYJIBI, XapaKTEPU3YIOMUECS Amax B
yIAbTPapHOIETOBOM 00IaCTH CIIEKTpA.
PactBop BemectBa A umeet zg0 = 0,3. PactBop BemectBa b umeer J250=0,01. K 1 M pactBopa
A npumu 1 mut pactBopa b. Ontuueckasi iioTHOCTH nostydeHHoU cmecu [zg0= 0,2. Pearupyror
nu BemectBa A u b npyr ¢ apyrom? OObsicHUTE.
PactBop Monekyn ¢ mousekynsipHoit Maccoit 1000 u konnentpammeir ¢ = 10 mr/ma obnagaer
ONTHYECKOW TIOTHOCTBIO 540 = 0,4. Berumciure MossspHbIH KO3(PQHUIIMEHT SKCTUHIMHA ATHX
MOJIEKYIL.

4. BA3KOCTb PACTBOPOB

KoHTpoJIbHBIE BOIIPOCH! U 331a4MU:

1

2.

SR

~

nn

OObsicHUTEe TepMUHBI "KMHEMAaTH4ecKkas BI3KOCTh'","OTHOCHTENbHAs BS3KOCTh", '"yaenbHas
BA3KOCTb'', XapaKTepUCTUYECKas BA3KOCTh'.

OT Kakux mapaMeTpoB MOJIEKYJI 3aBUCHT BSI3KOCTh UX PACTBOPOB?

Uro coboii mpencraBiser Bucko3umerp? Kakue THIBI BUCKO3UMETPOB HCIOJB3YIOTCS IS
onpeenaeHus BI3KoCTu?

Kaxkue mapameTpsl MOJIEKYJT MOKHO OMPEACIUTD MPU TTOMOIIM BUCKO3UMETpa?

Urto o3Havaer TepMUH 'mocTOsHHAs Bucko3umeTpa'? Kak omnpenenuTs 3HaYE€HHE HTOM
MOCTOSTHHOU?

UYem XxapakTepu3yrTCsl HbIOTOHOBBI KHJIKOCTU?

Uto 03Hauar0T TepMUHBI "TaMuHapHOE TeueHue", "TypOyneHTHoe TeueHue"?

K 1 mn pactBopa ¢ Ba3kocThio M= 4 [la ¢ mo6aBmiu 2 M pacTBopa ¢ BA3KOCThIO Mo2= 10 Ilac.
Paccuuraiite yaenbHYyI0 BSI3KOCTh NOJIydeHHOM cMecu. Kak Oyner H3MEHATHCS BS3KOCTh
0enKoBOro pacTBopa nmpu n1o0aBneHuu coneit? OObsICHUTE.

10. Ecnmu Gakrepun 0O0paboTaTh pacTBOPOM JICTEPreHTa, BA3KOCTh CYCIIEH3MH 3aMETHO ITOBBICHTCS.

Ecmu cycnensuto Obictpo otueHTpudyrupoBath, Bce konundectBo JJHK um PHK Beimmager B
ocagok. OmHako,Hagocago4YHas >KHUIKOCTH BCE €Ille ocTaercs Bs3kol. Kakoe o0bscHeHue
IIPEIJIOKUTE ITOMY SIBICHUIO?

5. ASMEPEHUE PA3ZMEPOB MAJIBIX OBBEKTOB CIIOMOIbLIO
MHUKPOCKOIIA.

KoHTpoJIbHBIE BOITPOCHI U 3aJ1a4H:

NogabkwdpE

8.
9.

OnuiuTe cXeMaTHYHOE YCTPOMCTBO CBETOBOTO MUKPOCKOIIA.

Kakumu mapamerpamu onpeensieTcsl yBeIMUYeHUE CBETOBOIO MUKPOCKOTA?
UeM TUMHUTHPYETCS pa3penaasicnocoOHOCThI0 CBETOBOTO MUKPOCKOMA?
Urto o3HauaeT TepMuH "yucioas aneprypa'?

OnuiuTe ycTpocTBO OKYISIPHO-BUHTOBOTO MUKpOMeETpa?

Kaxk onpenensiercs 1ieHa JeeHHs OKYISIPHO-BUHTOBOTO MUKpOMETpa?

UTto 03HauaeT noHATHE "MOJIE3HOE YBEIMUYEHUE MUKpOCKoIa'?

C Kako# 1EeIbI0 UCIOJIB3YIOT B CBETOBOM MUKPOCKONIMKA UMMEPCUOHHOE MAcIio?

B OOBIYHOM CBETOBOM MHKPOCKOIIE co CBETJIBIM oJIEM OKpallleH-
HEBIE B 0J1eTHO-PO30OBBIN CBET KJIETOYHBIE CTPYKTYPBI (Hanpumep,
KJIETOYHAsI CTEHKA) oynyt IJI0XO BUJIHBI. Kakyro IIPOCTYIO MOJU-
bukanuio MHKPOCKOIIa Brr MOXKETE MPENT0XKNATD JUIst YBEIINYEHUS

KOHTpPAcTa MEXy CTPYKTYPOH M OKpY’Karolel cpenaon?
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10. Monst 4ero HCIIOJIb3YHOTCS IIOKPOBHBIE CTEeKJ1a B MHKPOCKOIIHH. Uro
MIPOU30MIET c HN300pakKeHHEM OMOJIOTUYECKOTO o0BeKTa, ecim OH
HAXOJUTCS B )KUAKOCTH, a IOKPOBHOE CTEKJIO OTCYTCTBYET?

6. 2JIEKTPOKMHETHYECKHUE SABJIEHUA. MUKPOJJIEKTPO®OPE3.

KoHTposbHbIE BONIPOCHI U 33/1a4H:

. OObsCHHTE 3HAUEHHE TEPMHUHA «AIIEKTPOPOPE3».

. Kakue mapameTpbl KJI€TKH MOXXHO ONPEAETUTh MPU OMOIIHU 31eKTpodopesa?

. UTo 03HAuUaeT TEPMUH «I3€TTa- MOTCHLIUAI» U KaK ONPEeIUTh 3HaUeHUe ITOr0 MOTeHIHana’?

. Kakue mapameTpbl MakpoMOJIEKyJIbI MOXKHO OMPEIEeNIUTh METO0M 31ekTpodopesa?

. OnummuTe mporecce onpeneeHnue: MacChl MaKpOMOJIEKYI AIEKTPO(YOPETHIECKUM METOIOM.

. Kakumu npeumyiiectBamu 06s1ajaeT METO1 «IBOWHOTO 3JeKTpodopezan?

Kak mpu momomu »saexTpodopesa MOXKHO ONPEACIUTh 3HAYEHHUE H303JIEKTPUUECKONW TOYKH

OCIIKOBOM MOJIEKYIIbI?

8. Kak MOXHO onpenenuTh «3J1eKTpoPOPeTUIECKYIO OABHKHOCTEY» MOJICKYJIbI?

[Touemy mpu 31eKTpOGOPETHUIECKOM pa3/IeIeHUH MaKpPOMOJIEKYJ HCIOJBb3YIOT Oydepbl C HU3KOM
KOHLEHTpaluen coei?

10. B kakux oO0yacTsX 4YelOBEYECKOW MAESITeTbHOCTM U B KaKUX LEISIX MOXKHO HCIIONb30BaTh
anekTpodopes?

.\]O\MLWI\.)»—A

Omnwncanue MCTOAHNKH OLICHHUBAHUA:

Kpurepum ouenku:

3amura Kax10i 1a0opaTopHOil paboThl OIleHHBaeTCsl MakcuMalibHO B 10 Oamios
9-10 GayuIOB BBICTABISACTCS CTYICHTY, ECIUBBINOIHWI JIA0OPATOPHYIO PAa0OTy, KOHTPOJIBHOE
3aJlaHue, IPOJICMOHCTPUPOBAJl YBEPEHHOE BJIa/IeHUE METOJUKON U yCTpoiicTBOM Ipudopa. OTBeTHI
Ha BCE BOMPOCHI

6-8 OayIoB BBHICTABJISETCA CTYACHTY, €CJIM BBINOJHWI Ja0OpPaTOPHYI pPaboOTy, KOHTPOJIEHOE
3aJlaHue, IPOJICMOHCTPUPOBAJl YBEPEHHOE BJIa/IECHUE METOJUKON U YCTpoiicTBOM Ipubopa. OTBETHI
Ha Bce Borpockl. [Ipu oTBeTe Ha BOIPOCHI 1OMYyCKAaeT HerpyOble OIIMOKH U HETOYHOCTH.

3-5 0amtoB BBICTABIAETCS CTYICHTY, €CIH BBIMOJHWI JIAOOPAaTOPHYIO padoTy, KOHTPOIHHOE
3aJaHie, NPOJIEMOHCTPUPOBAI YBEPEHHOE BIAJIEHUE METOJUKOW U YCTPOHCTBOM HpubOpa.
HetouHo oTBEeUaeT Ha BOIPOCHI.

0-2 - 6amIoB BBHICTABISETCS CTYIEHTY, €CIIM HE BBIIIOJHWI JIAOOPATOPHYIO paboTy, KOHTPOIBHOE
3aJjaHKe.

JK3aMeHALMOHHbIE OUJIeThI
CrpykTypa SK3aMEHAI[MOHHOrOo Oujera. OK3aMEHAllMOHHBI OWJIeT COCTOMT M3  JBYX
TEOPETUYECKUX BOINPOCOB, BKIIOUYEHHBIX B MpOrpaMMy JIUCLHUIUIMHBI U pacueTHOM 3ajayu.
Kaxnpiii Bonpoc onenuBaerca 10-to Oamnamu. Takum oOpa3oM, MakCHUMajbHBIN Oanj, KOTOPBIH
MO’KHO MOJY4YHMTh Ha 3K3aMmeHe cocTapiseT 30 OamioB. bamel, momyyeHHbIe IpU cadye IK3aMeHa,
CYMMUpYIOTCS ¢ 0ajuiamu, MoJlydeHHBIMH B XoJie cemectpa. [lepeBoxa onenku u3 100-6amibHoi B
YEeThIPEeXO0AIIIbHYIO TPOU3BOJIUTCS CIIETYIOIUM 00pa3oMm:

- oTtmaHO — OT 80 10 110 6ammoB (BkiItouast 10 moompuTenbHBIX 0aIoB);
- xopoto — ot 60 g0 79 6amos;

- YIAOBJIETBOPUTEIBHO — OT 45 10 59 6aos;

- HEY/IOBJICTBOPUTEIIBHO — MeHee 45 6aios.
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BOINPOCHI K IK3aMeHYy 1o 0uodusuke

1. Tlpenmer u 3amaun Ouodusuku. Mcropus pa3BUTHS HayKu

2. TepmoguHaMU4ecKHe CHUCTEMbI, UX Kiaccuukanus. [lapaMerpsl TEpMOIMHAMHUYECKUX CHCTEM.
PaBHOBECHOE COCTOSIHME TEPMOJMHAMUYECKON CUCTEMBI.

3. 3aKoHBI TEPMOJAMHAMUKH. DHTAIBIIHS TEPMOJUHAMUYECKON CUCTEMBI, 3aKoH ['ecca.

4. TepmoauHaMHUeCcKas BEPOSITHOCTh. TepMOIMHAMHYECKHE TOTEHIIMAIbl OMOXUMHUYECKUX PEaKIUH.

5. buonorudeckue CUCTEMBI C MO3ULUU TEPMOAUHAMMKHU. DHTPOIUS OTKPBHITOM TEPMOJANHAMUYECKOU
cucreMbl. CTallmOHaApHOE COCTOSIHUE, Teopema [ Ipuroxuna.

6.  Tepmoaunammuueckue MOTOKH, O00OOIIEHHBIE CHIBI M Ko3(uuueHTsl. [IprMeHneHue TUHEHHON
TEPMOJMHAMUKHU B OMOJIOTHH.

7. Makpomoriekyina - OCHOBAa OpraHM3alud M (YHKIMOHUPOBAHUS OHOJOTHMYECKUX CTPYKTYP.
Kondopmanus wmakpomosnekyn. CraTUCTHUECKUH XapakTep KOH(OpPMAalUd MaKpOMOJEKyl. §.
CnalOble  B3auMOJEHCTBHI B  cTaOWIM3aLUU BBICHIMX  CTPYKTYp MaKpOMOJIEKYI,
HAJMOJICKYJISPHBIX ~ KOMIUIEKCOB, MeMOpaH  (BOAOpOJIHAsi  CBS3b,  AJIEKTPOCTATUYECKUE
B3aiimoeiicTBusi, Ban-/lep-BaanbcoBbl cuiibl).

9. Ctpykrypa BoOIbI U TUAPOPOOHBIE B3aUMOICHCTBHUS B OUOCTPYKTYypax.

10. IlepBuuHas U BbICIINE CTPYKTYPBI MOJIEKYJI OEIIKOB.

11. IlepBuyHas u BbICIIME CTPYKTYPbI MOJIEKYJI HYKJIE€MHOBBIX KHCIIOT.

10. [Tornomenue cBera pacCTBOPaMU MaKpOMOJIEKyl. AOCOpOIIMOHHAS CIEKTPO(OoTOMEpHSI.

12.ndpakpacHas, ¢piaoypecieHTHas CreKTpoPoToMepus.

11. lucnepcust ONTUYECKOTO BPAIIEHUS, KPYTOBOM JUXPOU3M.

12. DneKkTpoHHO-TApAaMarHUTHBIN U SAepHO-MarHUTHBIN pe3oHaHc. SAMP, OIIP — cnekTpockomnusi.

13. BsiskocTh pacTBOpOB, 1uddys3usi, cequmenTanus MoJjieKy. Buckozumerpusi, neHTpudyrupoBaHue.

14. Dnextpodopes, n3031eKTpuIecKoe (POKyCHPOBaHUE MAKPOMOJIEKYJI.

15. buonornyeckue MeMOpaHbI, KX COCTaB CTPYKTypa.  MopenbHble MEMOpaHHBIE CHCTEMBI.

16. IlaccuBHBII TpaHCHOPT BemIECTB uepe3 OuomMemOpaHbl. TpaHCHOPT  HEINEKTPOIUTOB.
[Tponunaemocts MeMOpaH AJis BOABI.

17. TpaHcnopT 3JIEKTPOIUTOB. DIIEKTPOXUMHUYECKUN NOTeHLIHal. MIOHHOe paBHOBecHE Ha TIpaHUIIE
MeMOpaHa-pacTBop.

18. AKTHUBHBIN TpaHCTIOPT. THUIBI AKTUBHOT'O TPAHCIIOPTA B OMOJIOTMUYECKUX CHCTEMAaX.

19. Wonnble xaHanel. HoHOQOpBHI: TMEPEHOCUYHKHM U KaHajlooOpasywoliue areHThl. HoHHas
CEJIEKTUBHOCTh MEMOpaH. MexaHn3Mbl aKTUBAIIMM U MHAKTUBAIIMH KaHAJIOB.

20. ITorenuman nokost Ha MeMOpaHe KJIETOK, MEXaHU3M BO3HUKHOBEHUS U noajepskanus [1I1.

21. Ilorenuuman nevictBus. PacmpocTpaneHue HepBHOro ummynbca. KaOenbHble CBOMCTBA HEPBHBIX

BOJIOKOH.
22. OOmme 3aKOHOMEPHOCTH SHEPreTHMUecKoro oOMeHa B JKMBBIX cHUCTeMax. Jlokamuzamus u
CTPYKTypa  DJIEKTPOTPAHCHOPTHBIX  Ilemeil B~ MeMOpaHaxX,  CTPYKTYpHbIE  acCHeKThI

(YHKIIMOHUPOBAHUSI CBSI3aHHBIX C MEMOpPaHO NEepeHOCYMKOB, accuMeTpust mMeMmOpaHbl. CBS3b
TPAHCIIOPTa HOHOB U IPOLECCA IEPEHOCA DJIEKTPOHA B XJIOPOIUIACTAX U MUTOXOHIPUSIX.

23. OcHOBHbBIE TIOJIO)KEHUS Teopuun MuTuemia, 3JIEKTPOXUMUYECKHUH  TPaJMEHT IPOTOHOB,
SHEPTH3MPOBAHHOE COCTOSHUE MeMOpaH, poib BekTopHoit H' - AT®asbL.

24. OCHOBHBIE THIBl COKPAaTUTENbHBIX U MOJBUXHBIX cucTeM. Hembleunsie Gopmbl MOABHKHOCTH
KJIETOK. MOJIEKYIISIpHBIE MEXAHU3MbI HEMBIIIEYHOU MOABHKHOCTH.

25. Ctpyktypa U GyHKIIMOHUPOBAHUE TMOMEPEUHOIOIOCATON MBIl MTO3BOHOYHBIX. MOJEKYIsIpHBIC
MEXaHU3MBbI TOJIBMY)KHOCTH OEIKOBBIX KOMIIOHEHTOB COKPATUTENILHOTO amiapaTa MBIIIIII.

26.@oropeueniusi. CTpoeHue 3pUTENbHON KIIETKU. MoleKymsipHash opraHu3anus (oTopenenTopHOM
MeMOpaHbl, JMHAMUKA MOJIEKYJIbI 3pPUTEIBHOTO MMTMEHTa B MeMOpaHe.

27. ®otobuonorundeckue mporecchl. OCHOBHBIE cTaauu (POTOOMOIOTHYECKOTO MpoIlecca. 3aKOH
(doroxummu, nepBUYHbIE (POTOXUMUUYECKUE PEAKIIUH.

28. ®otoperynsaTopHblenporiecchl. OCHOBHbIE TUIBI (OTOPETYIATOPHBIX pPEaKLUUHd PACTUTENbHBIX U
MHUKPOOHBIX OpraHu3MoB: ¢oromMopdorenes, GoroTponusm, HoToTakcuc, (HOTOMHIYLUPOBAHHBIN
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KapoTHHOreHe3. PUTOXPOM — yHUBEpCabHas (POTOpELenTopHas CUCTEMa PETYIISIIUKA MeTa0oIu3Ma

pacTeHuil.

29. ®OTOAECTPYKTHUBHBIE IMPOIECCHI. JAHK kak OCHOBHasi BHYTPHUKJIETOYHAS MUILEHb MPHU
JIETaIbHOM U MYyTareHHOM JeHCTBUM YnbTpaduoseroBoro cera. DddekTsl Goropenapauuu u
($hOTO3aITUTHL.

30.CtpykrypHas ~ opraHuzauus U (QyHKUMOHMpOBaHHME  (OTOCHHTETUYECKUX  MeMOpaH.
®doTOCHHTETUYECKAs] €AuHuIA. J[Ba THUNA NHUTMEHTHBIX CHUCTEM M JIBE CBETOBBIE PEAKIUU.
Opranuzanus u GyHKIIMOHUPOBaHHUE (DOTOPEAKIIMOHHBIX LIEHTPOB.

31. T'opmonanbHas pereniusi. OOmMe 3aKOHOMEPHOCTH B3aMMOJICHCTBUS JIMTAHJAOBB pPELENTOPAMHU.
Ponb cTpykTypbl miia3Maruyeckoil mMemOpaHbl B MpoLiecCe Mepefadyd TOPMOHAJIbHOTO CHUTHAJIA.
Penenrop-onocpeioBaHHbIil BHYTPUKIETOUYHBIM TpaHcnopT. IIpencraBieHuss 0 LUTOILUIA3MEHHO-
AIEPHOM TpaHcropTe. MeToibl Hcce10BaHusl TOPMOHAIBHBIX PELEHTOPOB.

32. CencopHas penenius. [IpoGiema conpspkeHUsT MKy MEPBUYHBIM B3aUMOJICHCTBHEM BHEIIHETO
CTUMYJIa C PELENTOPHBIM CYOCTPAaTOM M T'€Hepalieil pelenTopHoro (reHepaTopHoro) MmoTeHIrana.
OO0mue mpencTaBieHUs O CTPYKType W (DYHKIMH PEIEeNTOPHBIX KIETOK. MecTo pelernTOpHbBIX
MIPOLIECCOB B pabOTE CEHCOPHBIX CUCTEM.

33. Mexanopenenmusi. PerenTopHble OKOHYaHUS KOXH, MPOMPUOPELENTOPHL. MexaHopenenTopbl
OpraHoOB YYBCTB: OpraHbl OOKOBOH JIMHWU, BECTUOYISPHBINA ammapar, KOPTUEB OPraH BHYTPEHHETO
yxa. O0mue npeacraBieHus o padote oprana ciryxa. CoBpeMEHHBIE TTPEICTABICHUS O MEXaHH3MaxX
MEXaHOPELEIINH, TeHEPATOPHBII MOTEHIHA. DIEKTPOPELEIIIHSI.

34. Xemopenenmus. O6oHsHUe. BocmnpusiTue 3amaxoB: TOpOTH, KiaccH(uKamus 3amaxoB. Bkyc.
BkycoBbie kauectBa. CTpoeHHE BKYCOBBIX KIETOK. [IpoOiema BKYCOBBIX PEIENTOPHBIX OENKOB.
Penermiuss  MemuatopoB W TOpMOHOB. [IpobGiema KIETOYHOrO y3HaBaHHS. MeXaHU3MBI
B3aMMOJICHCTBHSI KIIETOUYHBIX TOBEPXHOCTEH.

YTBepxaeHo
Ha 3acenanuu xadgeapsi
OMOXMMHH H OHOTEXHOJIOTHH
(mpoTokoa Ne oT )
3aB. kageapoi

BAIIKUPCKHUM T'OCYJIAPCTBEHHBI YHUBEPCUTET
BUOJOT'MYECKUHN ®PAKYJIBTET
Dx3ameHanuoHHas ceccusi 201 /201

Jucuuniimia __buodusuka

DK3aMeHAIHOHHBIN OmnyteT Ne 1

1. Ipenmer u 3agaun 6uopusuku. Mcropus pazsutus 6M0QU3NKY.
2. 3axoHbl (POTOXUMUH, IEPBUYHBIE (POTOXMMUYECKHE PEAKLIUH.
3. 3amaua Ne 1

KPUTEPUM OLICHWBAaHUS OTBETa HAa JK3aMeHe (TOJBbKO JUIl TeX, KTO YYUTCA C MCIIOJIb30BAaHUEM
MOJ1yJIbHO-PEHTUHTOBOI cHCTEeMbl 00YUYEHHUS U OLIEHKH YCIIEBAEMOCTHU CTYIEHTOB):

Kpurepun ouenku (B 6aj1ax):

- 25-30 0aJUI0B BBICTABIIAETCS CTYIEHTY, €CIHM CTYJEHT Jajl MOJHbIE, Pa3BEpPHYTbIE OTBETHI Ha BCE
TEOPETUYECKHE BOTPOCHI OMiIeTa, MPOJEMOHCTPUPOBAI 3HAHUE (PYHKIIMOHAIBHBIX BO3MOXXHOCTEH,
TEPMUHOJIOTHH, OCHOBHBIX DJJIEMEHTOB, yMEHHE MpPUMEHSATh TEOPETUYECKHE 3HAHHUS MpU
BBIMTOJIHEHUH MTPAKTHUYECKUX 3aqannid. CTyaeHT 0e3 3aTpyJHEHUH OTBETHII Ha BCE JOTIOJTHUTEIHHBIC
Bomnpochl. [IpakTuyeckas 4acTh pabOTHI BHIIIOJHEHA MOJHOCTHIO 0€3 HETOUHOCTEH U OIHOO0K;

- 17-24 6anjioB BBICTABIACTCS CTYACHTY, €CIH CTYIEHT pPAacKpbUl B OCHOBHOM TEOPETHYECKHE
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BONPOCHI, OJIHAKO JOIMYIICHBI HETOYHOCTU B OIPENEICHUH OCHOBHBIX MOHATHU. [Ipm oTBere Ha
JIOTIOJTHUTEIIFHBIE BOIPOCHI JOMYIIEHBI HEOObIINE HETOYHOCTH. [Ipy BBHIIOJHEHNN MPAKTHYECKON
9acTy pabOTHI JOMYIIEHBI HECYIECTBEHHBIC OMIUOKH;

- 10-16 GamioB BBICTABISIETCS CTYICHTY, €CJIM MPH OTBETE HA TEOPETHYECKHE BOIPOCHI CTYACHTOM
JIOTYIIIEHO HECKOJIBKO CYIIECTBEHHBIX OIIMOOK B TOJKOBAaHWU OCHOBHBIX MOHATHH. Jlormka u
MOJTHOTA OTBETa CTPAJA0T 3aMETHBIMUA HM3bSHAMH. 3aMETHBI TPOOENbl B 3HAHMHM OCHOBHBIX
MeTo0B. TeopeTnueckre BOMPOCH B IIETIOM HU3JIOKEHBI JJOCTATOYHO, HO C MPOITyCKaMU MaTepuana.
VIMeroTcst MpUHIMITHAIBHBIC OIIMOKH B JIOTHKE TIOCTPOCHUSI OTBeTa Ha Bompoc. CTYIEHT HE Pl
3a/1a4y WIH [IPU PEIICHUH JOMYIIEHBI TPYOble OMNOKY;

- 1-10 6am10B BBICTABISCTCS CTYJCHTY, €CJIM OTBET Ha TEOPETHUYECKUE BOIPOCHI CBUICTEIBCTBYET O
HEMOHMMAHWW W KpaliHe HETOJHOM 3HAHWW OCHOBHBIX TMOHATUH M MeToa0B. OOHapyX)UBaeTCs
OTCYTCTBUE HABBIKOB IPUMEHEHHS TEOPETUYCCKUX 3HAHWUH IPH BBIMOJHEHUH MPAKTUYCCKUX
3ananuii. CTyJJI€HT He CMOT OTBETHUTh HU HA OJWMH JOTIOJTHUTEIHHBIA BOTIPOC.

4.3.PeliTHHI-IIaH TACHUIINHBI

buodusuka
HanpaBnenue  buounxenepus u 6uonHdopmaTuka
Kypc3, cemectp 2.
Uucio bamsr
Bubl yueOHOM AeATEJIbLHOCTH ba 3a 3a1aHUI
KOHKPETHOE . .
CTYeHTOB sananme 3a MunuManbHbI | MakcuManbHbIH
ceMecTp
Mopayas 1 Tepmoaunamuka
Texkymmii KOHTPOJIb
1. AynurtopHas pabora: 2 4 0 8
a) 3amura 1a00opaTOPHBIX padoT,
0) BrimonHeHre TECTOBBIX 3a1aHUM 5 1 0 5
Py0e:xHBIN KOHTPOIb
1. KonTpospHas pabota 10 1 0 10
Monayab 2 MeTo/1bl uCCle10BaHUsI OMOMOJIEKYT
Texyluuin KOHTPOJIb
1.AynuropHas paboTa: 2 4 0 8
a) 3aiura 1abopaTopHBIX padoT, 5 1 0 5
0) BrimonHeHre TECTOBBIX 3a1aHUM
Py0e:xHbIN KOHTPOJIb
BolnosHeHuE TECTOBBIX 3aJaHUM 10 1 0 10
Mopayas 3 doTobuonorus
Texkymmi KOHTPOJIb
1.AynutopHas paboTa:
a) 3aiura 1abopaTopHBIX padoT, 2 4 0 8
0) BoimonHenue MHIMBUYaTIbHBIX 5 2 0 10
3aJaHHi
1. KonTposnpHas pabota 10 1 0 10
IMoompureabHbIe 0ALIbI
1.CPC 0 2
2.CBoeBpeMeHHas 3anuTa padboT 0 2
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3. OTBETHI IPU UHANBUYATHLHOM U
CPYIIIIOBOM OMpOCe

0 2

[HocemaemocTh (0a/1/1b1 BLIYMTAKTCH U3 001ei CyMMbI HA0paHHBIX 0aJ1J10B)

1. Ilocemienue IEKIIMOHHBIX 3aHATHIA 0 -6
1. TTocenieHre MPaKTUICCKUX

(ceMuHapcKuX, 1a00pPaTOPHBIX 0 -10
BaHITHI)

HUToroBblii KOHTPOJIb

Dx3aMmeH (>80 6aI0B - OTJIIMYHO, >

60 6amioB — xopoio, > 45 6aoB - 10 3 0 30
YV IOBJIETBOPUTEIIHHO)
Bcero 110

Onucanue KypcoBoii padoTbI:

KprOBaH pa60Ta 10 6I/IO(1)I/ISI/IK6, SBJISIETCA 4YacThIO CaMOCTOSTEIILHOM pa6OTBI CTYACHTOB H

YYUTHIBACTCSI B y4eOHOM IuiaHe. TpeOoBaHUsSI K COJEpKaHHIO, OOBEMY M CTPYKTYpE KypCOBOI
paboThI ONPEICISIOTCS BBICIIMM YU4EOHBIM 3aBEICHUEM U M3I0XKeHBI B «[loj0oKeHHH O KypCOBBIX
pabotax  CTyAeHTOB», yTBepxkiAeHHOro mpukazom bamly Ne 818 ot 02.09.2014,
http://isbashgu.bashedu.ru/epb/Default.aspx?papka=all types; «MeTtoguueckux yKa3zaHUAX IO
BBITIOJTHECHHUIO, O(POPMIICHHIO W 3alUTE KBATHM(PUKAIMOHHBIX M KYPCOBBIX PabOT I CTYICHTOB
Ouosiornyeckoro (axkyabTeTa», YTBEp)KICHHBIX Ha 3acenaHuu Y MK Ouosiorndeckoro gaxysibrera
npotokosr  Ne 10  or 23.03.2017 1. (http://www.bashedu.ru/novosti-biologicheskogo-
fakulteta/trebovaniya-k-vkr-2017).

KypcoBbie paboThl perucTpupyrorcss Ha Kadenpe OWOXUMUM W OHOTEXHOJOTHH U CHAIOTCA

LCoNoOR~WN

NRPRPRRRPRRRRERRE
CQOWONOOUDNWNEREO

MperoaaBaTcIto. ITo unToram IIPOBECPKHU KprOBOﬁ pa6OTBI " 3alIUThl CTYACHTY BbICTABJISICTCA
OILICHKaA.

TeMbI KYPCOBOi padoThl

[Tpo6rieMbl coBpeMeHHON OMODU3HUKH.

TepMoaMHaAMHUYECKUE CUCTEMBI M X TTapaMeTpBhI.

[TpuMeHeHre TEpMOJMHAMUKN B OUOJIOTHH

[TpocTpancTBeHHas KOHGUTYpaLys OUOMOINMEPOB

Makpomorekyna - OCHOBa OpraHU3aliy U (yHKIMOHUPOBAHUS OMOJIOTMUYECKUX CHCTEM
Cwtbl cTabMIIM3aIuU CTPYKTYpBhI OnonoaumMepoB. KoHndopmarimonHasi moJBUKHOCTH OEJIKOB
Bona kak KOMIIOHEHT KMBBIX KJIETOK

MeTto1b1 a0COPOLIMOHHOM CIIEKTPOPOTOMETPUH B UCCIIET0BAaHUN OMOMOJIEKYII
KadecTBeHHbIE U KOJIMYECTBEHHBIE TOKA3aTENN TOTJIOLIEHNUS CBETa OMOMOJIEKyIaMU

. UudpakpacHascnekTpopoToOMeTpHs B UCCIEIOBAaHUN OMOMOJIEKYIT
. @ryopeciieHTHas CIIEKTPOCKOIUS B UCCIIEIOBAaHUH OMOMOJIEKYT
. IMP-cniekTpocKonus B UCCIEN0BAHUM )KUBBIX CUCTEM

. OIIP-cieKTpoCcKONus B UCCIEAOBAHUH )KUBBIX CUCTEM

. Bs13k0ocTh OMOIOrMYECKUX KUIKOCTEH.

. CenumeHTanusi MAKpOMOJIEKYIT. Y IBTPalleHTPUPYTUPOBAHUE.

. DIeKTpohOpEeTHIECKUE METOIBI MCCIIETOBAHUSI MAKPOMOJIEKYII.
. CoBpeMeHHbIE MPEACTABICHUS O CTPYKType MeMOpaH

. TparcmopT BemiecTB 4epe3 OHoJornuecKkrne MeMOpaHEbI.

. buoanexktpruueckue nmoTeHanbl

. DNEKTPOKUHETUYECKU I MTOTEHIIHAI
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Omnuncanue METOAUKN OLICHUBAHU:

Kpurepum ouenku:

[To pesympTaTaM 3aIIUTBl KYpCOBOW pPaOOTHI BBICTABISETCS OLEHKA: «OTIHMYHOY», «XOPOIIOY,
«YJIOBJIETBOPUTEIHLHOY, «HEYIOBICTBOPUTEIHHOY.

OneHKa «OTJIMYHO)» BBICTABIISICTCS IPU YCIIOBUH, YTO:

paboTa BBINOJIHEHA CAMOCTOSATENBHO, HOCUT TBOPYECKHH XapakTep, BO3MOXKHO COJepKaHUe
9JIEMEHTOB HAYYHOUW HOBHU3HBIL;

- coOpaH, 0000IICH U TPOAHATU3UPOBAH JTOCTATOYHBIN 00HEM TUTEPATYPHBIX UCTOYHHKOB;

* TIPY HaIlMCAaHUU M 3alIUTe PaOdOThl CTYICHTOM MPOJAEMOHCTPUPOBAH BBICOKHI YPOBEHb Pa3BUTHS
OOMIEKYIbTYPHBIX M TMPO(ECCHOHATBHBIX KOMIIETCHIIMH, TEOPETUYECKHE 3HAHUS M HaJIU4yHhe
NPaKTUYCCKUX HABBIKOB,

pabora xopomo odopmiieHa U CBOCBPEMEHHO TpEACTaBlieHa Ha Kadeapy, IOTHOCTHIO
COOTBETCTBYET TpPEOOBAHMSIM, NPEIBIBISEMBIM K COACPKAHUIO M OPOPMICHHIO KYPCOBBIX
pabor;

Ha 3allUTe OCBEUICHBI BCE BOIMPOCHl HCCIEAOBAHMS, OTBETHI CTYACHTAa Ha BOIPOCHI
npoeCCHOHATBHO TPaMOTHBI, WCYEPIBIBAIOIINAEG, PE3YJIbTAaThl HCCIECAOBAHUS MOIKPETIIICHBI
CTaTUCTHYECKUMH KPUTCPHUSIMH,

OneHkKa «X0opouio» CTaBUTCS, €CITH:

* TeMa pabOoThl PacKphITA, OJIHAKO BBHIBOJBI M PEKOMEH/IAIMU HE BCET/Ia OPUTHHAIBHBI U / UM HE
UMEIOT MPAKTHYECKOW 3HAYMMOCTH, €CTh HETOYHOCTH INPH OCBEIIECHHH OTIEIBHBIX BOIPOCOB
TEMBI;

- coOpaH, 00001IeH U MPOAHAIU3UPOBAH HEOOXOTUMBIN 00BEM MCUXOJIIOTUIECKON JTUTEpaTyphl, HO
HE MO0 BCEM acleKTaM HCCIICAYEMOW TEMbI CIIEIaHbl BBIBOJBI U OOOCHOBAHBI MPAKTHUYECKHUEC
PEKOMEHIAINN;

* TIPY HAITMCAHWU U 3aIIUTe pabOThl CTYACHTOM IPOJEMOHCTPUPOBAH CPEJIHUN YPOBEHb Pa3BHUTHS
OOMIEKYIBTYPHBIX U TPO(PECCHOHATBHBIX KOMIIETCHIINH, HAaJIMYHE TEOPETUYECKUX 3HAHMHA M
JIOCTAaTOYHBIX MPAKTUYCCKUX HABBIKOB;

paboTta CBOEBpeMEHHO TMpeACTaBlIeHa Ha Kadeapy, eCThb OTHENbHBbIE HEIOCTaTKU B €€
oopmieHny;

* B IIpOIIecce 3alUThl Pa0OTHI OBUIM HEMOJIHBIE OTBETHI HA BOIIPOCHI.

OneHka «yA0BJIeTBOPUTEIbHO» CTABUTCS, KOT/1a:

TeMa pPabOThl pPacCKphITa YaCTUYHO, HO B OCHOBHOM MPaBUJIBHO, JOMYIIEHO MOBEPXHOCTHOE
U3JI0KEHUE OT/AETIbHBIX BOIIPOCOB TEMBI;

- B paboTe HEeIOCTaTOYHO TOJHO ObLIa WCIOJB30BaHA TICUXOJOTHUYECKAs JTUTEPATypa, BBHIBOIBI U
NPaKTUYECKHE PEKOMEHIAIIMH HE OTPaXkajl B JOCTATOYHOM CTENEHU CoJiepKaHue paboThl;

NpU HAMMMCAHWW W 3amiiTe paboThl CTYAEHTOM IPOJEMOHCTPHPOBAH YAOBJIETBOPUTEILHBIN
YPOBEHb DPa3BUTHS OOIIEKYJIbTYPHBIX U MPO(ECCHOHAIBHBIX KOMIETEHIUH, MOBEPXHOCTHBIN
YPOBEHb TEOPETUYECKUX 3HAHUN M MMPAKTHYECKUX HABBIKOB;

- paboTa CBOEBPEMEHHO IPEJCTaBIeHa Ha Kadeapy, OTHAKO HE B MOJIHOM 00beMe MO COAEPIKAHUIO
U / 1 oOPMIIEHHIO COOTBETCTBYET MPEIbABIIEMBIM TPEOOBAHUSM;

* B MpOLIECCe 3alUThl BBITYCKHUK HEJOCTATOYHO IOJHO M3JI0KUJI OCHOBHBIE TMOJIOXKEHUS PabOTHI,
UCTIBITHIBAN 3aTPYAHEHUS MPH OTBETAX Ha BOIIPOCHI.

OneHka «Hey/A0BJIEeTBOPUTEIbHO» CTABUTCS, €CIIH:

© cojiepKaHue PabOTHI HE PACKPHIBAECT TEMY, BOTPOCHI M3JI0KEHBI OECCHCTEMHO M TOBEPXHOCTHO,
HET aHaJlM3a MPaKTUYECKOro MaTepuasa, OCHOBHBIC IMOJIOKEHUS M PEKOMEHJALMU HE UMEIOT
000CHOBaAHUS,;

- paboTa He OpUTrHHAIbHA, OCHOBAHA Ha KOMITUJISIIUY ITYOJIUKAIIHHA 110 TeME;

NpU HANHMCAaHUM W 3alIuTe PaldOThI CTYACHTOM IPOJEMOHCTPHUPOBAH HEYIOBIETBOPHUTEIBHBIH
YPOBEHb Pa3BUTHS OOIIEKYIBTYPHBIX U TPOPECCUOHATBHBIX KOMITIETEHIIHH;

- paboTa HECBOEBPEMEHHO TpeJCTaBlieHa Ha Kadeapy, He B MOJTHOM O0BEME MO COACPKAHUIO H
0(pOPMIICHHIO COOTBETCTBYET NPEABSBISEMBIM TPEOOBAHHSM;

24



© HA 3al[UTe CTYIEHT IOKa3ajd IOBEPXHOCTHBIC 3HAHHS MO HCCIEAYEMOW TeMe, OTCYTCTBUE
MIPEACTABICHHUH 00 aKTyaIbHBIX ITPOOIeMax 1Mo TeMe padoThl, TIIOX0 OTBEYa Ha BOTIPOCHI.

5. YueOoHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecneuyeHrue T CIHIITHHbI

5.1. [lepeyeHb OCHOBHOM ¥ JONOJHUTEIbHON YUeOHOI JIUTEPaTypPbl, HEOOXOAMMOM IS
OCBOEHHUS TUCUMILINHBI

OcHoBHas IuTEpaTypa:

1.  AnrtonoB B. ®@. buodusuka: yue6. / B. ®. Antonos, E. K. Ko3znosa, A. M. Uepnpii. — M.:
BJIAZIOC, 2006. — 289 c.

MECTOHAXOKAEHNE U AOCTYMHOCTL
MecTo xpaHeHus | Bcero sks. | CeoBopgHbix 3k3. | Llntpp
Bawry
63 [ & ] % [ 57763
u3d | 2 | 2 | 577663

2. Bonbkenmreitn M.B. [Dnextponnsiii pecypc] buodusuka : yaebHoe mocodbue s cTya. Ouod.
u ¢us. ¢ak. yH-TOB, crnell. B o0u. ouodusuku / M.B. Bonpkenmreitn .— CII6. : Jlansp, 2012 .—
608 c. URL:http://e.lanbook.com/books/element.php?pll_id=3898>.

JonotHUTeILHAS JIUTEpaTypa:

3.  Hukwusn, A. buodusuka [Dnextponnsii pecypc]| / A. Hukusn ; O. JlaBbiioBa .— OpeHOypr
:0I'Y, 2013 .— 104 c. — <URL:http://biblioclub.ru/index.php?page=book&id=259291>.

4.  UO6parumoB P.M.buodusuka momumepoB : yueb. mocobue / P. M. Hbparumos, M. A.
[nupnas, B. O. [BetkoB ; baml'yY .— Ya : PUL baml'V, 2014 .— 85 c.

\MecTOHAXOXKAEHWE W JOCTYNHOCTh

MecTo xpaHeHus | Bcero ak3. | CBoBonHbIx 3k3. | Llucp
Bawly

ab3 [ 40 [ 28 [ 577 Wi5

u3d \ 1 | 1 | 577 U1s

5. HUoparumos P.U., Hlnupuas M.A. Mansii npaktukyMm no 6mo¢pusuke. — Yda, baml'V, -
2007. =57 c. (Mmecto XpaHeHHs - Kadeapa OMoXuMuMu u OnoTexHoaoruu, 20 7K3.)

6. Ilnyraxwn, I'. A. buodusuka [ DnexkTpoHHBIH pecypc] : yuebHoe mocodme / I'. A. [Tnyraxus,
A. T. KomaeB .— 2-e wus3g., mepepab. m npon. — CII6. : Jlans, 2012 .— 240 c.
<URL:http://e.lanbook.com/books/element.php?pll_id=4048>

7.  Camoiinos, B.O. Meaununckas Ouodpusuka [DIeKTpOHHBINH pecypc]| : yueOHUK A BY30B /
CamoiinoB B. 0. — CIIo6 : CrnerJIur, 2013 — 604 c.
URL:http://biblioclub.ru/index.php?page=book&id=253912&sr=1>.

5.2. Ilepeuenn pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH « AHTEepHET» N
NMPOrpamMMHOro odecriedeHnsi, HeOOXOAUMBIX /1JIs1 OCBOEHHS THCHUIIIHUHbBI

- OBbC «YHuBepcuterckas oudianoreka online» http://biblioclub.ru/
- OBC msparensctBa «JIAHDb» http://e.lanbook.com/

- DnekTponHas oubnmuoreka baml'y https://bashedu.bibliotech.ru

- Hayunas snexrponnas 6ubnaunoreka http://elibrary.ru/

- DnekTponHas oubnmmoreka auccepraruii PI'B http://diss.rsl.ru/

- B/1 anexTpoHHBIX niepuorueckux uznanuii EastViewhttp://www.ebiblioteka.ru/
www. biophys.msu.ru,

www. biophys.phys.msu.ru - kadeapst onoduznku MI'Y.
WWW.ibp.ru — uactuTyT 6nodu3nku Cudbupckoro otaencuus PAH
Www.nKj.ru — xypaan «Hayka u KH3HBY

WWW.Sciencemag.org — skypHai «Sciencey
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http://e.lanbook.com/books/element.php?pl1_id=3898
http://biblioclub.ru/
http://e.lanbook.com/
https://bashedu.bibliotech.ru/
http://elibrary.ru/
http://diss.rsl.ru/
http://www.ebiblioteka.ru/
http://www.ibp.ru/
http://www.nkj.ru/
http://www.sciencemag.org/

www.library.biophys.msu.ru/lectures — nexiuu o Guodusuke

http://www.booksmed.com/biologiya/900-biofizika-revin-uchebnik.html — yue6ruk

http://www.protein.bio.msu.ru/biokhimiya/index.htm - WurepHeT Bepcus MEXIyHApOIHOTO
JKypHasa o OMOXUMUHU U OMOXMMHUYECKHM acleKTaM MOJIEKYJIIPHOM OMOI0ruu, OMOOpraHUYECKOM
XUMHUH, MEKPOOHOJIOTHH, HMMYHOJIOTHH, (DU3HOJIOTHH U OMOMeIUIIMHCKUXUCCIenoBanuii. CtaTtbu
B pdf-dhopmare.

http://dmb.biophys.msu.ru - Wudopmamnmonnas cucrema «/luHamuuyeckue MojaeIH B
OHOJOTuNY, pacCUMTaHHAs HA IIMPOKUN KPYT IMOJIb30BATENeH, BKIIOYAeT B ceOs TUIIEPTEKCTOBBIE
JOKYMEHThl M pPENAIMOHHBIC 0a3bl JAaHHBIX M O0ecleuynBaeT YHU(DUIUPOBAHHBIN HOCTYI K
pa3HO0Opa3HOM MH(pOPMALMK MO JaHHOW mpeaMeTHO obiacTu. CIpaBOYHBIN pa3iesl COMCPKHUT
CBEJICHUS O HAay4HBIX OpraHU3alMsIX U YHUBepcuteTrax Poccuu, B KOTOPBIX BeIyTCsl pabOThI 1O
MaTeMaTUYeCKOMY MOJEIIMPOBAHUIO B OHOJIOTUH, MEPCOHAIBHYIO HH(POPMAIUI0 O POCCUHCKUX
YUEHBIX, pabOTaIOMIMX B ATOW 00JIACTH U UX TPYAaX, AHHOTHPOBAHHBIN CITIMCOK MEXIYHAPOIHBIX H
POCCHUHCKHUX KYpPHAJIOB, MEYATAIOLIUX CTAaTbU [0 MOJEIHpPOBaHUIO B Ouosoruu. bubmmoreka
CONlEpKUT OuOmuorpaduyeckyro, aHHOTUPOBAHHYIO M TIOJHOTEKCTOBYIO HMH(OpPMAIMIO 10
MaTeMaTUYeCKOMY MOJICIUPOBAHUIO OHOJIOIMYECKUX IMPOLIECCOB, B TOM YHCJE CHEIUAIBHO
MIOJIrOTOBJICHHBIE 3JIEKTPOHHBIE Bepcuu Ooiee 20 poccuiickux MoHOrpaduil U y4eOHBIX MocoOuit
M0 MaTeMaTHYECKUM MOJIEIISIM B OHOJIOTHH.

http://tusearch.blogspot.com - IMTouck 3eKTPOHHBIX KHHT, MyOnukanui, 3akoHoB, ['OCToB Ha
caiiTax Hay4YHBIX JJIEKTPOHHBIX OuONMMOTEK. B mouckoBuKe OTOOpaHbI Nyuinne OUOIMOTEKH, B
OOJIBIIMHCTBE KOTOPBIX MOKHO CKayaTh MaTe€pUaibl B IOJTHOM o0beMe Oe3 perucrpannu. B crimcox
BKJIIOUEHBI OMOIMOTEKH HHOCTPAHHBIX YHUBEPCUTETOB U HAYYHBIX OPTaHU3ALIHM.

http://elibrary.ru/defaultx.asp - Hayunas anekrpoHHas OMOIHOTEKA, KPYIMHSHITHNA POCCUICKUI
WH(GOPMALIMOHHBIA TMOpTan B O0OJACTHM HAyKH, TEXHOJIOTUH, MEIAUIMHBI U O00pa30BaHUA,
coJiepKaniuii pe)epathl U IMOTHBIE TEKCTHI 0osiee 12 MTH HaAyYHBIX CTaTeH U MyOIMKaIU.

http://6years.ru/index.php - mopran OecrulaTHOM MEAMIIMHCKOW HWH(GOPMAIIUH, COJCPIKUT

0oNbIIOE  KOJIMYECTBO KHHUT, YYEOHBIX MMOCOOM OMOXMMHYECKOW W OModu3HYecKoi
HaIIpaBJICHHOCTH.
6.MaTepI/laﬂbHO-TeXHI/I‘IeCKaﬂ 6333, H006X0)II/IMaﬂ JIs1 OCYHIECTBJICHUA
oﬁpasonaTe.nbﬂoro npouecca mo JIMCHUMIJIMHE
HaumenoBanue OCHAIIEHHOCTh CIIEIIHAIbHBIX TOMEIIEHUN U [lepeueHb AMIIEH3MOHHOTO
CTIEIUATN3UPOBAHHBIX MOMEIICHUH [T CAMOCTOSATEIILHON pabOThI MIPOrPaMMHOTO

ayuTopuii, KAOMHETOB,
nabopaTopuit

oOecrieuennsi. PEKBU3UTEI
MIOJITBEPIKTAFOIIIETO
JIOKyMEHTa

1. yuebnas ayoumopusa ons
npogedenus 3auAmu
JIeKYUOHHO20 MUNA: ayTUTOPUS
Ne 232 (yueOHBI  KoOpITyC
Oomodaxa), aymuropus Ne 332
(y4e6HsbIit Kopyc Onodaka).

2. yueonas ayoumopus 0ns
nposedenus 3anamuil
CEMUHAPCKO20 muna: ayTuTOpHs
Ne 329  (yuebHbIi  KOpITyC
6uodaka), aymuropust Ne 331

Aynutopus Ne 232
VYuebnast MeOenb, J10CKa, MyJIbTHMEIHA-
TIPOEKTOP PanasonicPT-LB78VE, JKpaH
HacteHHBIH Classic Norma, HOyTOyk Lenovo
B570e.
Aynutopus Ne 332
VYueOHast MeOenb, JI0CKa, MyJbTHMEIHA-
IIPOEKTOP PanasonicPT-LB78VE, JKpaH

nactennbii  Classic Norma,
B570e.

HOyTOYyK Lenovo

Ayautopust Ne 331
YueOHas Mebelnb, roMoreHn3aTop—324, 10ocka,

1. Windows 8 Russian.
Windows Professional 8
Russian Upgrade. [lorosop
Ne 104 or 17.06.2013 r.
HnueﬂsanGeccpquHe

2.
MicrosoftOfficeStandard
2013 Russian. Torosop Ne
114 or 12.11.2014 r.
Jlunensun 6eccpoyHbie

(yueOHsIii KOpITyC Onoaxa). 7ab0paTOpHBI MHBEHTAph, Konopumerp KOK-2M 3. IIporpammHuoe
— 3 mr., xomopuMmerp (OTO3IEKTpUUEKUH, | obecrieueHne Moodle.
3. yueonas ayoumopus oaa | mukpockon "JIOMO" Mukmen-1, moposunbHas | OdunmansHbII
npoeedenus 2Pynnoevix u | xamepa Csusra 106, norennmomerp PH-metp 340, | opuruHanbHbli
UHOUGUOYATILHBIX cnekrpodoromerp CD-16, cnekrpodoromerp CD- | aHramMiCcKui TEKCT
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http://www.library.biophys.msu.ru/
http://www.booksmed.com/biologiya/900-biofizika-revin-uchebnik.html
http://www.protein.bio.msu.ru/biokhimiya/index.htm
http://dmb.biophys.msu.ru/
http://tusearch.blogspot.com/
http://elibrary.ru/defaultx.asp
http://6years.ru/index.php

Koncynemayuu: ayguaropus Ne
329 (y4eOHbIii KOpmyc Omodaka),
aymuropust Ne 331  (y4eOHbrid
Koprryc Onodaka), aymutopus Ne
319, mabopartopust UT(yueOHbIi
KopITyc 6nodaxa).

4. yuebnan ayoumopusn o0ns
meKyuiezo KOHmMpona u
RPOMEICYMOUHOU ammecmayuu:
aymuropuss Ne 329  (yueOHbii
kopryc Ouodaka), ayauropus Ne
331 (yueOHbli KOpmyc Omodaxa),
aymuropust Ne 319, mabGoparopus
NT(yaebnbrit kopiryc 6nogaka).

5. nomewenus ons
CamocmoamesbHoil padomuor:
aymuropust Ne 428  (y4ueOHbIH
Kopryc Onogaka), YUTAIBHBIHA 3aJ
Nel (rmaBHBIN KOpITyC).

121, tepmocrar TC 1/80 CITY, nenrpudyra OITH
3,02, mrkad BBITSHKHON MaTbIid.
Ayautopus Ne 329

YuebHas wmebenb, MOCKa, TabOPAaTOPHBIN
uHBeHTaph, Becsl Ohaus SPU-202, Tepmoctatr TCO
1/80 CITY oxnaxmaroutuii, earpudyra OITH 3M,
mKad BBITSDKHOW OONBIION — 2 IIT., MarHUTHas
Mmemanka MM-4, Becbl TOPCHOHHBIE, JKpaH Ha
mraruee Dexp TM-80, mkad BEITSHKHON — 2 10T.

Aynutopus Ne 319
JlaGopatopust UT
VYuebHast MeOenb, J10CKa, HNEPCOHAIBHBIN
kommbroTep iRU Corp (15 mir).
Aynutopusi Ne 428
VYuebHas Me0enb, IIOCKa, TpuOyHa,
MYJIBTUMEANA-TIPOEKTOP InFocusIN119HDx,

HOyTOYyK Lenovo 550, skpan Hactemnbrii Classic
Norma, MOHOONOKM CTanmWOHApHBIE - 2 IIT.
MOHOOJIOKH CTaIlMOHAPHBIC —2 IIT.
YuraneHselii 321 Nel
VYueOHast MeOenb, y4eOHBIH M CIPaBOYHBII
(hoHA, HEOTpaHWYEHHBIH KPYTJIOCYTOYHBIH TOCTYI
K DJICKTPOHHBIM OuOiMoTeuHsM cuctemam (3bC)
u BJI, MoHOONOKK cTanmoHapueie — 5 mr, MDY
(npunTep, ckanep, kommp) - 1 mT., Wi-Fi goctyn
JUIsl MOOMJIBHBIX YCTPOICTB YCTPOMCTB

JIMLICH3UN JJIsL CUCTEMBI
Moodle,
http://www.gnu.org/license
s/gpl.html

IlepeBon JIMLIEH3UN
mi1 cucremMbl  Moodle,

http://rusgpl.ru/rusgpl.pdf

4. Kaspersky Endpoint
Security mnst Ousheca —
CrannapTHBIH. Jorosop
Ne31806820398 oT
17.09.2018 T. Cpox
JNEUCTBHSL  JIMIEH3UH 10
25.09.2019.
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ITpunoxxenue 1

MHWHOBPHAYKU POCCUN
®I'BOY BO «BAIIKUPCKUN TOCYJIAPCTBEHHBI YHUBEPCUTET»
BUOJIOTMYECKHI ®AKYJILTET

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

nucUIuInHbl bruodusmka Ha 6 cemectp
(HaMMeHOBaHUE AUCITUTLTHHBI)

Ounas
(dopma o0ydeHust
PaGouyro nporpammy OCyIIEeCTBISIOT:
Jlexuu: noneHT, K.0.4. [lnupuas N.A.
(1OKHOCTD, y4. CTENeHb, (.1.0.)
[IpakTrueckue 3aHATHS: JIOLIEHT, K.0.H. Inupnas U.A.
(IOJKHOCTD, y4. CTETEHb, (.H.0.)
Bun pa6orsl Obnem
AUCHUILINHBI
O6mas Tpynoemkocts nucuuiuinasl (3ET / gacos) 3/108
Y4eOHBIX YaCOB Ha KOHTAKTHYIO pabOoTy ¢ mpernoiaBaTeseM:
JIEKLIUHA 16
MPAKTUYECKUX/ CEMUHAPCKUX 16
712a00paTOPHBIX 16
Apyrux (TpynmnoBasi, HHIUBUAyaJbHAsE KOHCYJIbTALUS M WHBIC BUIBI
y4eOHOH N1esTeNbHOCTH, MpelycMaTpuBaloe padoTy oOydaroummxes ¢
npenoaasarenem) OKP 3,2
Y4eOHBIX YacOB Ha CaMOCTOATENbHYIO padoTy oOyuarommxcs (CP)
BKJII0Yasl MOJITOTOBKY K 3K3aMeHY/3a4eTy 22
Y4eOHBIX YaCOB Ha OJATOTOBKY K 3k3ameHy (KoHTpos) 34,8

dopma KOHTPOIIS:
Dk3aMeHb cemecTp

B ToMm uncie:

KypcoBas pabora 6 ceMecTp, KOHTAKTHBIX YacoB — 2, YacOB Ha
CaMOCTOSITENIbHYIO paboTy —_8 .
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@®opma n3ydIeHUsI MaTEePUaIOB: JICKIHH,

OcHOBHAas U

dopMa TEKyILIEro

TMPAKTUICCKUEC 3aHATUA, CCMUHAPCKUE 3aHATHS, IOMNOJIHUTEIIbHAS KOHTPOIA
Ne nabopaTopHble paboThl, CAMOCTOSITENbHAs padoTa U JIuTeparypa, 3ananus o YCTICBACMOCTH
W Tema u copeprxaHue TPY0EMKOCTS (B uacax) PeKOMEHTyeMas CaMOCTOSTEIILHOM (KONJIOKBUYMBI,
pabore cTyaeHTOB KOHTpPOJIbHBIE PaOOTHI,
CTyZeHTaM (HoMepa U3
KOMITBIOTEPHBIE TECTHI U
CITHCKA) )
Bcero JIK [TP/CEM JIP CP
2 3 4 5 6 7 8 9 10
Hcrtopus, npeaMerT, 3 2 1 1,3,7-9 Pa3Burue TectupoBanue,
MeTOAbI, pasnesibl ouodusukn B XIX- | 3ammra 1a00paTOPHBIX
ouopusukn. buodusuka - XX BB. Brimaromue pabor
Hayka O (U3MKO-XMMHUYECKHX 3apy0OexxHbIe u
mponeccax B OMOJIOTHYECKHX OTEUECTBEHHBIE
cucremax. [Ipeamer u 3amaum yUCHBIE, BHECIINE
O6no(hu3uKH. Hcropus BKIaJ B pa3BUTHE
pa3BUTHS HAyKH HayKH. CBs13p
Oropu3NKN c
IpYrUMH  HayKaMH.
Paznensl 6nodusuky.
3agaun OMOpU3UKK B
NpaKTHKE HApOJHOTO
XO034HCTBA.
TepmonuHamnka 2 1 1-3,5 Tepmoanaamuka TectupoBanue,
0MO0JIOTHYECKHUX NMPOLEeCCOB PaBHOBECHBIX 3aIIuTa J1ab0opaTOPHBIX
TepmoauHamuka COCTOSIHUH. pabot
(HE)paBHOBECHBIX COCTOSTHHH. TepmonuHamuka
TepmoanHaMuueckue HEpaBHOBECHBIX
cucrembl.  Krnaccudukanms. COCTOSIHUH.
3aKOHEI TEPMOJUHAMHUKH. OHTponus B
OHTANBINA. OHTpOmHSL. OTKpBITBIX CHCTEMax.
CBoOoiHas SHEPTHsL. Tennoconepxanue
Jluneiinass W HenuHeHHas CHCTEMBI. 3axkoH
HEpaBHOBECHAs lecca.  CobonHas
TEPMOJMHAMUKA. SHEpPTHSL.
TepMmoguHamMuIecKre CrannonapHoe
MIOTOKH. Teopema COCTOSIHUE OTKPBITBIX
Ipuroxuna. CraunoHapHOE CUCTEM. Kussie
COCTOSTHHE. OPTaHHU3MBI c

TO3HIAI




TCPMOANHAMUKH.

MoJgekyaspHasi 6uopusuka.

13

1,2-4

MakpoMoneKyibl—

TectupoBanue,

MaxkpoMOJIeKyIbl — OCHOBa OCHOBa OpTaHM3AIlUH | 3aIUTa J1aOOPaTOPHBIX
OpTraHU3aINH " u pabor. CobecemoBaHue
(YHKINOHUPOBAHUS (GYHKIMOHUPOBAaHUS | — o0cyxeHue,
OHMOIIOTHIECKUX CTPYKTYD. OHMOIIOTHIECKHX MpOiiIeHHOTO
CaoiicTaa, KOoH(OpMaLUs cTpykryp. CTpyKTypa | Marepuaia
MaKpOMOJIEKY. Cuibl, OCIKOB, HK.

CTaOMITH3HUPYIOIIHE OcHOBHBIE

KoH(opManuio xpoModopHl,

MaKpOMOJIEKYJI. HOTJIONIAIOI e B

DUZNKO-XUMHUCKUE METO]IbI Y®-guanazone AJIMH

H3YYCHUS MaKpOMOJICKYI. BOJTH.

CneKTpoCKONUYECKUE PCA, JSMP, OIIP-

METOJIBI. AncopOrmonHas, CHEKTPOCKOTIHS,

UK, Macc-CEKTPOMETPHUS
(r1oypecueHTHasACIeKTPOPOTO

merpus, KJI u  JOB-

CHEKTPOMETpHSI.

CTpykrypa U 2,7 IIpoTeonunocomsl. TectupoBaHnue,
(pyHKUMOHMpOBaHUE OU3UKO-XUMHUECKHE | 3aluTa J1abopaTOPHBIX
O0MoJiorHYecKHX  MeMOpaH. MEXaHU3MBI pabot

benku u nunuael mMemOpaH. CTaOMIIN3aIIH

MopensHble MeMOpaHHEIE MeMOpaH.

CHUCTEMBI. ®u3uKo- OcobenHocti

XAMHUYICCKHE MEXaHU3MBI ($a30BBIX TIEPEXOJOB

cTabmM3anuu B MeMOpaHHBIX

MeMOpaH. TpaHCTIOPT BemiecTB cucremax. TpaHcmopT

yepe3 meMOpanbl.IlaccuBHBIN caxapoB u

u AKTHBHBIN TpacropT AMHHOKHUCIIOT — uepes

3JIEKTPOJINTOB u MeMOpaHBI c

HeANeKTposnToB.  uddy3us, y4acTueM

obOnerueHHas nuhdyswmst. TIePEHOCYHKOB.

HNonnas IPOHHLIAEMOCTh ITnnomuTO3.

MeMOpaH. O0pazoBanue

DnekTponudpysHoe CBOOOTHBIX

ypaBHeHue HepHcra-Ilnanka

panuKanoB B TKaHIX
a HOpME W TIpH
MaTOJOTMYECKUX

mpoleccax, poib
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AKTUBHBIX bopm
KHCIIOPOAa.
AHTHOKCUIAHTHI,
MeXaHNU3M 150:4
OHOJIOTHYECKOT0
JNEUCTBUSL.
EcrecTBenHbBIC
AHTUOKCHIAHTEI
TKaHEH u ux
OHOJIOTHYECKasT POIIb.
OCHOBHEIE
MOJIOKEHUSI  TEOPUH
Muruenna.

Buonorenuuaabl.
dusnueckue OCHOBBI
BO3HUKHOBEHUS
OMOIIOTEHIINATIOB.
DNEKTPOXUMHUUECKUN
noreHyan. [loreHnuan nokos
U NOTEHUUA JCHCTBUSL.
MornexyspHble MeXaHU3MBbI
9HEPIreTHYECKOro
conpsbkeHus. ['eHepupoBaHue
SHEPTUU B  OHOJOTHMUYECKUX
cUCTEeMaX. OIEKTPOHHO-
TpaHCHOPTHAs Lenb,
OKHUCTTUTENTbHOEhOCHOpHUIHPO
BaHUE.

10

4,6

DNEeKTpUUECKHe
CBOICTBa
OHMOIIOTHIECKHX
MeMOpaH.
KabenpHBIC CcBO¥iCTBA
HEPBHBIX  BOJIOKOH.
IIpoBenenue
UMITyJIbCa o
HEMHETIMHOBBIM u
MHEJIMHOBBIM
BOJIOKHaM. Du3uko-
XAUMHYCCKHC
TIPOIIECCHl B HEPBHBIX
BOJIOKHAX pu
MIPOBEICHUH psna
AMIYJIbCOB
(puT™MHEYECKOE
BO30YXKIIEHHE).
MoutekynsipHble
MEeXaHU3MBI
MIPOIIECCOB
SHEPreTHYECKOTO
conpsixerus.  CBs3b
TpaHCIIOPTa MOHOB M
MIPOLIECCOB TEpeHoca

3JIEKTPOHOB B
XJIOpOIUIacTax u
MHUTOXOHJIPHSIX

TectupoBaHue,
3amuTa J1ab0paTOPHBIX
pabot
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Bbuogusuka 6 7 OcHOBHBIE CBOWCTBa TectupoBanue,
COKPATHTEIbHBIX MTOTIEPEYHOMNONIOCATON | 3aIIUTa JTaOOPATOPHBIX
npoueccoB.O0mas MBIIIIIIBI Kak | pabor
XapaKTepUCTHKa MEXaHOXUMHYECKOTO
MEXaHOXUMHYECKIX mpeoOpa3oBaTes
mporieccoB. OCHOBHBIE THIIBI SHEPIruH; CTPYKTypa
COKPATHUTEIBHBIX u CapKOMepOB, ee
MOIBM>KHBIX CHCTEM. HU3MEHEHUE npu
HewmblmieyHnast u  MblieyHast COKpAILIEHUH.
MIO/IBI>KHOCTD ouocucTeM. MonekymnspHbIit
MounekyssipHble  MEXaHU3MBbI MEXaHU3M
COKpaTUTEJIHHBIX MPOIIECCOB. MBIIIEYHOTO
COKpAIIEHHUS, ero
PeTyISISL.
OHeproobecneueHne
MBIIIEIHOTO
COKpAIIICHHS,
3HAYCHUE OTIBITOB
B.JHTENBrapATa u
M.JTFOOUMOBO.
OYHKIMOHUPOBAaHUE
MONIEPEYHOII0I0CATON
MBIIIIIIBI
MO3BOHOYHBIX.
Monenu Xakcnu,
[Hewmepesckoro,
Xwuna.
DoTOOHOTOrHYECKHE 15 2,4-7 DOTOOHOIOTNIECKHE
MPOIECCHI B JKMBBIX MPOIECCHl B JKUBBIX
cucremax. OCHOBHBIC CTaUH cucTeMax.
(hOoTOOHOTIOTHYECKOTO AHTHOKHUCITUTE
mporiecca. 3aKoHBI JbHBIE CHCTEMBI
dboroxumuu. KIETKH. MeXaHU3MBbI
DoTohuU3NOIOTHIECKHE u (dboTopenenuy.
(hoTOECTPYKTUBHBIE HeticrBue
TIPOIIECCHI. yIBTPaduOIETOBOTO
U3ITydeHUs Ha
601o000beKxTEl. CTagun
(hoTOOHOIOTYECKUX
peakuui.
doTropeakTuBalusi M
¢doro3zammura.
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dotoceHcnou-

TH3aIHSL
Buodusuka peuenuun 6 2 1-4 Cencopnas IIpoBepxka
Tl'opmonanbHas peuenus. penernust. [IpoGiema | mokmagoBc
Oomtme 3aKOHOMEPHOCTH COTIPSDKEHHUS MEXIYy | Mpe3eHTaInen
B3aUMOJCHCTBUSL  JIMTAHAOBB TIEPBUYHBIM
peuenTopamu. Pons B3aUMOJICHCTBUEM
CTPYKTYpBI  IUIa3MaTHYECKOMH BHEIITHETO CTHMYJIa C
MeMOpaHbI B nporecce peLenTopHBIM
nepenadn TOPMOHAJIBHOTO cybcTpaToM u
CHTHAaa. Peuenrop- reHepanuen
OIIOCPEAOBAHHBIM peLenTopHoro
BHYTPUKJICTOUHBII (renepatopHOro)
TpaHcnopT. Ilpeacrasienus o noreHnuana. Oo6ume
LUTOIIIa3MEHHO-AEPHOM TIPEACTaBICHUS 0
TpaHCIIOpTE. Mertonsr CTPYKTYpe u
HCCIIEJOBAaHNUS TOPMOHAIBHBIX GyHKIMH
penenTopos. peuenToOpHBIX
KJIETOK. Mecrto
peIenToOpHBIX
npoleccoB B pabore
CEHCOPHBIX CHUCTEM.
Kypcosast pabora 8 1-7 SBnsercs JacThIO
CaMOCTOSTENbHOM
paboTel CTYyAEHTOB U
YUUTBHIBACTCS B
y4eOHOM IITaHe
Bcero 1acos: 108 16 16 16 22
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