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1. IlepeuyeHb MUIAHHUPYEMBIX Pe3yI1bTATOB 00y4eHHsI N0 JMCHHUIIJIMHE, COOTHECEHHBIX €

IUVIAHMPYEeMbIMH Pe3yJIbTaTaMM 0CBOEHHUsI 00pa30BaTeIbHON MPOrpaMMbI

(c opuenmayueu Ha Kapmuvl KOMNEMeHYUlL)

B pesynbrare ocBoeHUs1 00pa30BaTEIBHOM MPOTrPAMMBI 00 yUYAIOIITHIICS TOJKEH OBJIA/IETh

CJICAYIOIMMHU PE3YJIbTaTaMU OGy‘IGHI/Iﬂ 110 JVCUOUIIINHE:

PesynbraTe! 00y4ueHns

®opMmupyemas
KOMITETEHIIHS (C yKa3aHHEM
KOJIa)

[Ipumeua
HUE

3HaHusA 3HaTh: COAEpKaHUE MPOLIECCOB CAMOOPTaHU3aIMU 1
camMo00pa30BaHusl, UX OCOOCHHOCTEH M TEXHOJIOTHI peati3aluu
JUIsl OCBOEHUSI MH(OpMaIMu B 001acT OMOPU3NKH

OK- 7 - ciocoOHOCTB K
CaMOOPTaHU3aIMH U
€caM000pa30BaAHHUIO

3HaTh: TEOPETHYECKUE OCHOBBI, COBPEMEHHBIE POOJIEMBI U
JOCTHXeHHs 6nodu3nky;

- TEPMHHBI U OTIPEEIICHHs, UCIIOIb3yeMbIe B OHO(pH3HKE;

- (Qusmueckue W XUMHYECKHE  OCHOBBI  CTpPOCHHS,
(YHKIMOHUPOBAHUS KJICTOYHBIX CTPYKTYp, KIETOK, OpTaHOB,
CHCTEM, OPTaHU3MOB, SKOCHCTEM;

-3aKOHOMEPHOCTH TPOTEKAHUS TEPMOIMHAMHUYCCKUX IMPOIICCCOB
B OMoOcHCTEMAX;

- CTpoeHHE U (YHKIIMOHUPOBaHUE  MaKPOMOJIEKYII,
MaKpOMOJIEKYIIPHBIX ~ KOMIUJIEKCOB  (OENKOB, HYKJIEHMHOBBIX
KHCJIOT);

- (PU3UKO-XMMHUYECKHE MEXaHU3MBbI MPOTCKAHUS MEMOPaHHBIX
MPOIICCCOB W MPHUHIMUIBI PETYISAIUA U CaAMOPETYJISIIIUU JKUBBIX
cHUCTEM;

- TPUHIUIBI W OCHOBHBIE 3aKOHOMEPHOCTH HSHEPreTHYCCKHUX
MIPOIIECCOB B KUBBIX CUCTEMAX;

- MEXaHU3MBI BO3ACUCTBUA (PH3HYCCKHX ¥ XHUMHYCCKHUX
(aKTOPOB HAa KUBBIC CHCTEMEI

3HaTh MIPUHIUIIBI 6H0(1)H31/I‘IeCKI/IX 1 OHOXHMHYECKUX OCHOB,
MeM6paHHBIX IpoHecCOB U MOJICKYJIAPHBIX MCXaHU3MOB
KUBHCACATCIbHOCTHU

OIIK-5 - cnocoGHOCTE
MIPUMCHSTh 3HAHUC
MIPUHITUIIOB KIETOYHOU
OpraHH3aIiu
OMOJIOTHYECKHX OOBEKTOB,
OMOpU3NIECKUX U
OHOXUMHMUYECKUX OCHOB,
MeMOpPaHHBIX MTPOIIECCOB U
MOJICKYJISIPHBIX MEXaHU3MOB
JKA3HENEATENHHOCTH

3HaTh: OCHOBHBIC (DPU3UKO-XMMHYECKHE METOJBI HCCICIOBAHHS
OUOJIOTHYECKHX CHCTEM;
- IPUHIUIIEI paOOTHI HA JTAOOPATOPHBIX PUOOPAX

OIIK-6 - ciocoOHOCTh
MIPUMEHSTh COBPEMCHHEIC
SKCIICPUMCHTANEHBIC
METOBI PaOOTHI C
OMOJIOTUUECKIUMHU
00BEKTaMU B IMOJICBBIX U
71a60paTOPHBIX YCIOBUSX,
HaBBIKH pabOTHI C
COBPEMEHHOI anmnaparypou

Ymenust YMeTh: MPUMEHSTh METOJIbI 1 TEXHOJIOTHH CAMOOPIaHU3aLuH U
camoo0pa3oBaHus B 001acTH OHO(DU3HKH

OK- 7 - crtocoOHOCTE K
CaMOOpraHu3anuy U
caMo00pa30BaHUIO

YMeTb: 00BACHATH HU3HIECCKHE U XUMHUYECKUE OCHOBBI CTPOCHHS,
(YHKIMOHUPOBAHHMS KIETOYHBIX CTPYKTYD, KIIETOK, OPTaHOB,
CHCTEM, OPTraHU3MOB, 9KOCHUCTEM; - 3aKOHOMEPHOCTH NTPOTEKAHHS
TEPMOJMHAMUYECKHUX TPOIECCOB B OMOCHCTEMAX; - CTPOCHHE U
(YHKIIMOHNPOBaHNE MaKPOMOJIEKYJI, MAKPOMOJIEKYJISIPHBIX
KOMIUIEKCOB (0€JTKOB, HYKJIEHHOBBIX KHCJIOT); - (PU3HKO-
XMMHUUYECKHE MEXaHH3MBbI [TPOTEKAHHsI MEMOPaHHbBIX MPOLECCOB U
MPUHIUIIBI PETYIISIIUA U CAMOPETYJISILIMHN JKUBBIX CHCTEM; -
NPUHIIUIIB 1 OCHOBHBIE 3aKOHOMEPHOCTH SHEPreTHYECKUX
MIPOLIECCOB B )KMBBIX CUCTEMAX; - MEXaHU3MBbI BO3JICHCTBUS
(bU3MYECKUX U XMMUYECKHX (DAKTOPOB HA JKUBBIE CHCTEMBI C
y4eToM OMO(M3NYECKHX ACIEKTOB.

YMeTh aHaIM3UpOBaTh Pe3yIbTaThl 1a00PaTOPHBIX
JKCIEPUMEHTOB

OIIK-5 - criocoOHOCTH
MIPUMEHSTH 3HAHUEC
MIPHUHITUIIOB KIETOYHOU
OpraHu3aIu
OHOJIOrMYECKUX 00BHEKTOB,
6rnodusnuecKux n
OHOXHMMHMUECKUX OCHOB,
MeMOpaHHBIX IIPOILIECCOB U
MOJIEKYJISIPHBIX MEXaHU3MOB
KHA3HENEATENBHOCTH




YMeTh: M0J1630BaThCSl OCHOBHBIMH ITPUOOpPaMH, HCIIOJIb3yEMBIMU
B IIPaKTUKE OMOJIOTHYECKOTO DKCIIEPUMEHTA (CIIEKTPOPOTOMETP,
¢doroanexTpokopumetp, pHmMeTp, MuUKpoMeTp U 1Ip.); -
OIIPE/IeIISTh COCTAB BEIIECTB M PACTBOPOB C UCIIONB30BAaHUEM
(HU3UKO-XMMHYECKUX METOJIOB;

YMeTs paboTaTh ¢ OMOIOTHYECKUMH O0BEKTAMH B TTOJIEBBIX U
ab0paTOPHBIX YCIOBUIX

OIIK-6 - cnocoOHOCTB
MIPUMEHATH COBPEMECHHBIC
9KCTIEpPUMEHTAIIbHbIC
METOIBI paboTHI C
OMOIOTMIECKUMHU
00BEKTaMH B MOJIEBBIX U
7a00paTOPHBIX YCIIOBHSX,
HaBBIKU PaOOTHI €
COBPEMEHHOM amnmnaparypou

Bnagenuns
(HaBBIKH /
OTIBIT
JIESITeITLHOC
TH)

BrrageTp: HaBBIKAMH CaMOOpTaHM3aLUH M caMOOOpa3OBaHUS B
y4eOHOM IIpollecce M IIPH CAaMOCTOSATEIBHOH IOATOTOBKE K
71a00paTOPHBIM 3aHATHAM M KOHTPOJIIO 3HAHUH 10 OMopu3nKe

OK- 7 - ctocoGHOCTB K
CaMOOpPraHU3aLHH 1
camM000pa30BaHHIO

BnazmeTts: TepMHUHONIOTHEH 1 OCHOBHBIMH ITOHATUSAMH B 007aCTH
OMO(pU3UKY [T 00BSICHEHUS (PU3HMYCCKIX U XUMUICCKHX OCHOB
CTpocHUs, PYHKIIMOHUPOBAHUS KJICTOUHBIX CTPYKTYP, KICTOK,
OpraHoOB, CUCTEM, OPTAaHU3MOB, 3KOCHCTEM; - 3aKOHOMEPHOCTH
MPOTEKAHUS TCPMOJUHAMUYECKUX MPOIICCCOB B OMOCUCTEMAX; -
cTpocHue U (YHKIIMOHUPOBAHUE MAKPOMOJICKYI,
MaKpOMOJIEKYIISIPHBIX KOMILIEKCOB (0€IKOB, HYKJIEHHOBBIX
KHCJIOT); - (U3UKO-XUMUUECKHE MEXaHU3MBI IPOTEKAHUS
MEeMOpaHHBIX POLIECCOB U MPHHIUIBI PETYIIIUT 1
CaMOPETYJIAINA )KUBBIX CHCTEM; - IPUHIIUITEI 1 OCHOBHBIC
3aKOHOMEPHOCTH IHEPTETHICCKUX MPOIECCOB B JKUBBIX
CHCTEMAaX; - MEXaHU3MBI BO3ICUCTBUS (PH3UUCCKIX
XUMHUYCCKHUX (DAKTOPOB HA JKUBBIC CHCTEMBI

Bnaners MeToaMu McciaeOBaHUN OHOJIOTHUCCKUX MOJICKYJI

OIIK-5 - cnocoOHOCTH
MPUMCHSTH 3HAHUC
MIPUHITUIIOB KIETOYHOU
OpraHu3alyu
OHOJIOrMYECKUX 00BHEKTOB,
OHO(pHU3NUECKUX U
OMOXMMHYECKHUX OCHOB,
MeMOpaHHBIX MTPOIIECCOB U
MOJICKYJIIPHBIX MEXaHU3MOB
JKU3HENEATENBHOCTH

Bnanets HaBbIKaM¥ pabOTHI ¢ COBPEMEHHOI! anmapaTypoii
Brnaners: mIMPOKUM CIEKTPOM (H3UKO-XMMHUYECKHX METOJOB U
HCIOJB30BaTh MX JUIS PELICHUs 3a7ad  9KOJOTMYECKOro
MOHUTOPHHIA, PaAMOOHONIOTHH, MEIUIMHCKOM, BeTepHHAPHOMH
OMO(pHU3UKHU, OMOTEXHOJIOTHU

OIIK-6 - cnocoOHOCTB
TNPUMEHSTH COBPEMEHHBIC
JKCIICPUMCHTAIBHBIC
METOBI PaOOTHI C
OHMOJIOTUYECKUMU
00BEKTaMU B MOJICBBIX U
71a00paTOPHBIX YCIIOBHSIX,
HABBIKH PaOOTHI C
COBPEMEHHOM amnmnaparypoi




2. leap 1 MeCTO IMCHUILUINHBI B CTPYKTYpPe 00pa30BaTe/IbHON NPOrpaMMbl

Juctummaa «brodusnka» OTHOCUTCS K 0a30601 9aCTH.

Hucnurnmuna uzyvaercs Ha 3 kypce B 1 cemectpe OJIO 1 O30 u Ha 4 kypce B 1 cemecTtpe o4HO
3a04HOr0 00yueHHs OaKanaBpHara.

J171s oCBOCHUS JUCIUIUIMHBI HEOOXOIMMbI KOMITETEHIINH, C(HOPMHUPOBAHHBIE B paMKaX U3y4eHUs
CIICTYIOIIUX TUACIUTUIHH:

¢bu3KKkN (AaTOMHO-MOJIEKYJIIPHOE YUY€HHE, TePMOJINHAMUKA, MEXaHUKa, ONTHKA, dJEKTPHUUECKHUE U
AJNIEKTPOMArHUTHBIC CBOWCTBA BEIIECTBA); XMMHUH (HEOPTaHMYECKAas, OpraHUYeCKas, aHaTUTHYECKas,
dbusKoIONIHAN); OMOJIOTUYECKOW XWUMHHU, MOJICKYJSIpHON Ouojoruu (CTpyKTypa M CBOMCTBa
OpPTaHUYECKUX MOJIEKYIN, OMOCHHTE3 MaKpOMOJIEKYJ, OOMEH BEIIECTB); aHATOMUH, (PU3HOIOTUN YETIOBEKa
U KUBOTHBIX  (CTpYKTypa  KIETOK, TKaHei, oOpraHoB, (HU3MOJOTHUH  KpPOBOOOpAIICHMUS,
3JIeKTPO(U3NOIIOTHS ), GU3NOTIOTHH pacTeHH (POTOOHOTIOTHS, (POTOCHHTES).

1. Ilenamu ocBoeHHs Kypca OMO(MU3MKU SBISETCS OBJIAJIEHUE CTYIEHTAMH TEOPETHUYECKHUX
3HAHUA O (U3UKO-XMUMHUYECKUX 3aKOHOMEPHOCTAX  (YHKIIMOHUPOBAHHUS OWOIIOTHUYECKUX (KUBBIX)
CUCTEM U MOJyuYeHUE MPAKTUYECKUX HABBIKOB M YMEHHII JIJISl HCCIEAOBAHUS ITUX CHCTEM.

2. 3a0auu Kypca:

B mpomecce wusydenus Ouoduszuku, oOydaromuecs — JOJDKHBI — HCIONb30BaTh, oOoramars U
CHUCTeMAaTH3UpPOBaTh (yHJAAMEHTAIbHBIC  3HAHUS 1O (HU3UKe, MareMaTHKe, XUMHUH, OHOXHMHH,
MOJIEKYJISIPHOI OMONIOTHH, aHATOMUU, (PU3UOJIOTUU YENOBEKA U JKUBOTHBIX, (PU3UOJIOTUU PACTCHHII.
N3ydenne 3TOro mpeaMera SIBISICTCS OYEHb BAXKHBIM JUIsi (POPMUPOBAHUS HAYYHOTO MHPOBO33PCHHS
crenuanucTa OMoI0ruIeckoro HanpasieHus. CTyAeHTbl JOJDKHBI MOJYUYUTh MPAKTUYECKUE HABBIKH JJIS
paboTel ¢ mpubopamMu W OOOPYAOBAHHMEM, HCIIOJB3YEMBIMH B Pa3IUYHBIX OTPACISAX HAYKH H
MIPOU3BOJICTBA — OMOJIOTUH, XUMHUH, METUIHBI, ()apMaKOJIOTHH U CEIbCKOTO XO35SHUCTBA.
JIJ1st OCBOCHHUS TUCITUTUIMHBI HEOOXOIMMbI KOMITETEHITUH, CPOPMHUPOBAHHBIC B PAMKaX W3YYCHHUS

CJIETYIOIIUX TACIUIUINH:

['ucromorusi, Uwuromorus, Opranudeckas XUMHS 3HAKOMST CTYACHTAcO CTPYKTYpPHOM
opraHmzanyeil TKaHed M KJIETOK, CBOWCTBAMHU HXMMHUYECKUM COCTAaBOM OPTraHWYECKUX BEIIECTB, YTO
CIOCOOCTBYET YCBOSHHUIOCTYJICHTAMH MEXaHU3MOB OHOXMMHUYCCKHUX PEAaKIUH, TPOTCKAIONINX B
KUBBIXOpranuzmax. OOydyaromuiicss JODKeH HMETh IMpelacTaBieHne o (yHAaMeHTaIbHBIXpa3aenax
o01mIel OMOJIOTHH, TAKHX KaK IUTOJIOTUS M TUCTOJIOTHS, MTO3BOJISIFOIIUXIIOHATh IPUHIIAIT OPTaHU3AINHA U
(GYHKIIMOHUPOBAHUS KJIETOK M CYOKIETOYHBIXCTPYKTYp: SApa, MUTOXOHIPHH, TIIACTUA, IJHU30COM,
pubocom, ammapara [ompmxu wuap., Puszukn (aTOMHO-MOJEKYJSPHOE YYEHHE, TEPMOJMHAMUKA,
MEXaHHKa, ONTUKA, DIEKTPUYECKHE U AIEKTPOMArHUTHBIE CBOMCTBA BEIIECTBA); XUMHUH (HeOpraHU4ecKas,
OopraHuvecKas, aHaJTuTH4YeCcKast, (PU3KOIIIouIHAS).

OcBoeHHE KOMIETCHUIUH TUCHUIUIMHBI HEOOXOAMMBI JUISl M3YUEHUS CIEAYIOUINX IHCHIUTUIMH:
Panuno6uonorus, MukpoOuonorusi, Bupycosnorus, dusuonorus pacreHuit, OU3HOIOTHUS UETOBEKA U
KUBOTHBIX.



Coaep:xanue padodeil mporpamMmbl (00beM AMCUMIVIMHBI, THIIBI U BHABI Y4eOHBIX 3aHATHI,
yueOHO-MeToauYecKoe odecneyeHrne caMoCTOSITeIbHOM Pa0doThl 00y4ar0IIUXCs)

Coneprkanue paboueli mporpaMmel npeactapiieHo B [Tpmnoxenun Ne 1.



4.¢)0HII OICHOYHBIX CPEACTB IO TUCHUIIINHE

4.1. IlepeyeHb KOMIETEHIIUI ¢ YKa3aHHEM 3TanoB UX ()OPMUPOBAHUS B MPOLECCe OCBOCHUS
oOpa3oBaTe/ibHOM NporpaMmmbl. OnucaHue Moka3arTejed U KpuTepueB OLEHUBAHMS
KOMIIeTEeHI[HIi HA PA3JIMYHBIX 3Tanax ux GopMUPOBAHNSI, ONMUCAHUE IIKAJI OLlEHUBAHUS

Kon u popmynupoBka kommneTeHuu OK- 7 - ciocoGHOCTh K CaMOOPraHU3aIiH 1

CaMOO6Da3OBaHI/IIO
Oran [Tnanupyemsbie Kpurepun olileHHBaHus pe3yaIbTaTOB 00yYeHHUs
(ypoBeHn pe3yabTaThl
b) o0y4eHust
OCBOCHH (mokazarenu 2 («He 3
s JIOCTHKEHUS yznoBieTBopuTe | («YIOBIETBOPUTE 4 («Xoporoy) 5 («OTIH4HOY)
KOMIIETE 3a/1aHHOTO YPOBHS JILHOY) JTHHO»)
HIINU OCBOCHHUS
KOMITETCHITHIA)
He 3naer (ue HemoHcTpHupyet TlemorcTpHpyeT
OPHEHTHPYETCSI) YacTHYHbIC 3HaeT 10CTaTOYHO B N
Jomyckaer 3HaHUA 6e3 6a30BoM oOBEME BRICOKHI YPOBCHE
rpyOble OIMOKKM | TpyOBIX OMIHOOK SHAHMIH
[lepBriii | 3HaTh: comepx aHue 1. He 3mnaer | Jlemonctpupyet B | JemoHCTpUpyeT JeMoHcTpupyer
3Tal IIPOIIECCOB coJIepIKaHue LIEJIOM BEPHOE, C | YBEpEHHOE 3HAaHUE | yBEpEHHOE 3HaHHE
(ypoBeH | caMOOpraHu3alUMU U | MPOLECCOB HEKOTOPBIM OCHOBHBIX OCHOBHBIX
b) camoo0pa3oBaHus, caMmoopraHusail | KOJMYeCTBOM HOJIOKEHU I HOJIOKEHUHTIPOLIEC
HX 0cOOEHHOCTEH U uu U | HETOYHOCTEH M | IPOLECCOB COB
TEXHOJIOTUI camMo00pa30BaH | OmMMOOK, 3HAHHWE | CAMOOPTaHW3ALMH M | CAaMOOPraHU3alNuU
peanm3ayuu s us, UX | OCHOBHBIXIpOLEC | caMooOpa3oBaHM, u
OCBOCHUS ocoOeHHOCTEH U | COB nX OCOOEHHOCTEH M | caMoo0pa30BaHUA,
nHpopmanuu B TEXHOJIOTHH CaMOOpPTraHU3aluU | TEXHOJIOTUH nX O0coOeHHOCTEeH
obmactu OMOGU3UKY | peanu3aluu Uil | U peanuzanun i | | TEXHOJIOTUH
OCBOCHUS caMo00pa30BaHUsl | OCBOCHHMS peanuzanuu s
undopmanuu B | , ux | uHpOpMaIMu B | OCBOEHHA
obnactu ocobenHocTeld W | obnactu Onodusuku | uHbGOpMaLUH B
6rodu3nkn TEXHOJIOTHH o0macTu
peamuzanuu Ui o6uoduzuku
OCBOCHUS
nHpOpMAIMUH B
obxact
Oomopu3nKn
Bropoit | Ymers: mpumensats | 1. He ymeer | Ha I[lonumaer u ymeer | [loHumaer u ymeer
JTan METOJIBI U | IPUMEHATH YIIOBIIETBOPHUTEINb | IPUMEHSTh Ha | MPUMEHSTD Ha
(ypoBeH | TeXHOJIOTHH METOJIBI u | HOM YPOBHE | MPAKTHKE OCHOBHBIE | TPAaKTHKE JuIst
b) CaMOOpPraHW3allid M | TEXHOJOTHH UCTIONB3YETMETO | METOABIN CaMOCTOSITEIILHOTO
camo00pa30BaHMsi B | CAMOOpPraHM3all | bl M TEXHOJOIWH | TEXHOJIOTHH peteHus
obnactu OMOGU3NKKH | UK U | CaMOOpPraHW3allMy | CaMOOPraHU3alMKU M | UCCIIENOBATEIbCKU
camoo0pa3oBaH | U camMo00pa3oBaHusl B | X 3aJlau OCHOBHbIE
Ui B o0mactu | camooOpa3oBaHus | 00jacTu OMO(DHU3UKH | METOMIBIH
ouoduzuku B obnactu TEXHOJIOTUU
6ropu3nKn caMOOpraHu3aluu
u
camMo00pa3oBaHus
B obnactn
oropu3nKN




Tperuit Bmaners: HaBeikamu | 1. He Bmageer | Ha VBepenHo Brnazaeer | Bmageer "
3Tan CaMOOpPraHM3allud W | HABBIKAMU YIIOBIIETBOPHUTEND | HABBIKAMH JEMOHCTPHPYET
(ypoBeH | camoo0Opa3oBaHHS B | MPAKTUYECKOTO | HOM YPOBHE, | IPaKTHIECKOTO CaMOCTOATEIHHOE
b) y4eOHOM TIpoIiecce M | MPUMEHEHMsACaM | JOIycKas TIPUMEHEHHS 3HAaHUH | TIPIMEHEHUE
pu OOpraHU3alUy U | OTACIbHBIC 0CaMOOpPTaHM3allNy | HaBBIKOB
CaMOCTOSATEIEHON camooOpa3oBaH | HerpyOble U caMOOOpa30BaHUS | MPAKTHIECKOTO
MTOJITOTOBKE K | 1 B y4eOHOM | OmMOKH, BIaJeeT | B y4eOHOM Iporecce | MpUMEHEHHS
71a00paTOPHBIM nporecce U IpH | HaBBIKAMHU u npu | 3HaHUU
3aHATHAM U | caMOCTOSITENFH | NMPaKTHYECKOTO CaMOCTOSTEIILHOM 0CaMOOpraHu3anu
KOHTPOJIIO 3HAHHUH 110 | OW IOJATrOTOBKE | NPUMEHECHUS MIOJITOTOBKE K| H u
onodusuxe K 3HaHUH 71a00paTOPHBIM camMo00pa3oBaHus
7a0OpaTOPHBIM | OCAMOOpraHU3al | 3aHATUSIM u|B y4eOHOM
3aHATUSIM ulu W | KOHTPOJIIO  3HaHW | mpouecce W MpHU
KOHTPOJIIO camooOpa3zoBanus | o Onodusuke CaMOCTOSATETFHON
3HaHUH mo | B yaeOHOM MOJTOTOBKE K
omodm3nke mporiecce W IpH na00paTOpPHBIM
CaMOCTOSATEILHOM 3aHATHAM "
MOATOTOBKE K KOHTPOJIIO 3HAHUH
nmabopaTOpPHBIM o 6mo¢u3nKe
3aHATHAM u
KOHTPOJTIO
3HAHUU 1o
ounoduznke

Kox u popmymuposka komnerenmun OIIK-5 - ciocOGHOCTh NPUMEHSTh 3HAHUE TIPUHIIMIIOB KIETOYHOM
Opra’u3aiuy OMOIOrHYeCKUX 00BEKTOB, OMOMU3NYECKUX U OMOXUMUYECKUX OCHOB, MEMOpPAHHBIX

OponecCCOB U MOJICKYJIAPHBIX MCXAaHU3MOB KHU3HCACATCIbHOCTH

Oran [Tnanupyemsbie Kpurepuu olieHnBaHus pe3yJIbTaTOB 00yUYESHUS
(ypoBeHb) pe3yNbTaThI
OCBOCHUS o0ydeHus
KOMITCTEHIINT MIOKa3aTeIH
’ E[OCTI/DKGHI/I?[ 2 («He 3
yaoBieTBopuTe | («YIOBICTBOPHUTEIN 4 («Xopotoy) 5 («OTIUaHO»)
3a7]aHHOTO
YpOBHS JTHHOY) BHOY)
OCBOCHUS
KOMITETEHITHI)
[TepBblit aTan 3HaTh: He 3naer JemoHcTpupyer B JemoHcTpupyer JemoHcTpupyer
(ypoBeHb) TEOPETHYECKUE | TEOPETHYECKUE | LIEJIOM BEPHOE, C YBEpEHHOE YBEpPEHHOE 3HaHHE
OCHOBBI, OCHOBBI, HEKOTOPBIM 3HaHHE TEOPETHYECKUX
COBpEMEHHbBIE COBpEMEHHbBIE KOJINYECTBOM TEOPETHYECKUX OCHOB,
npoOJIeMbl U npoOJIeMbl U HETOYHOCTEH U OCHOB, COBPEMEHHBIX
JOCTHKEHUS JIOCTHKEHUS OmMO0K, COBPEMEHHBIX mpobiem u
Onopu3NKY; Omopu3NKY; 3HaHHUETEOPETHIECK | MpoOIeM U JOCTIDKECHUH
- TepMHHBl M | - TEPMHUHBI M | UX OCHOB, JIOCTHKEHUH 6rnoduznkwy;
OTIpeIeTIeHUS, OTIpeIeTIeHUs, COBPEMEHHBIX 6uoduznkuy; - TEpMHHBI U
UCIIONIb3YEMbIE | HCHOJB3yeMbIe | IpoOieM U - TEpMHHBl U | ONpeJeIeHus,
B Ono¢usuke; B Onogusuke; JIOCTHKEHUH oTIpeieTIeHus, HCTIONIB3yeMbIE B
- ¢usnueckue | - ¢pusnyeckue u | OMODHU3UKHY; UCroiib3yeMble B | Ouo(U3UKeE;
U XUMHYECKHE | XUMHUYECKHUE - TepMHHBI W | OuodusmKe; - (¢usuyeckue u
OCHOBBI OCHOBBI oTpeiesIeHUs, - ¢usnyeckue M | XUMHYECKHE
CTpOEHHS, CTpOCHHS, UCIIONIb3yeMble B | XMMHUUYECKHE OCHOBBI CTPOEHHS,
(yHKIMOHMPO | (QYHKIIMOHUPOB | Omopm3MKe; OCHOBBI (yHKIMOHUPOBAH
BaHMs aHus - (¢usuyeckue U | CTpOEHHS, ust KJIETOYHBIX
KJIIETOYHBIX KJIETOYHBIX XUMHUUYECKHE (GYHKIIMOHUPOBA | CTPYKTYp, KIETOK,
CTPYKTYD, CTPYKTYD, OCHOBBI CTPOGHHMS, | HUS KJICTOUHBIX | OPraHOB, CHCTEM,
KJIETOK, KJIETOK, (DYyHKIIMOHMPOBaHU | CTPYKTYP, OpTaHH3MOB,
OpTaHoOB, OpTraHoB, s KJIETOYHBIX | KJETOK, OPraHOB, | 3KOCHCTEM;
CHCTEM, CHCTEM, CTPYKTYp, KIJIETOK, | CHCTEM, - 3aKOHOMEPHOCTH
OpPTaHU3MOB, OpraHu3MOB, OpPraHoOB, CHCTEM, | OPraHH3MOB, MIPOTEKAHMS
IKOCHCTEM; IKOCUCTEM; OpraHu3MOB, IKOCUCTEM; TEPMOIMHAMUYECK
- - IKOCHCTEM; - UX TMpOILECCOB B
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3aKOHOMEPHOC | 3aKOHOMEPHOCT | - 3aKOHOMEPHOCTH | 3aKOHOMEPHOCTH | OHocHucTeMax;
TH TPOTEKAHUS | U TPOTEKAHUS | MPOTCKAHUS MPOTEKaHUS - CIpOCHHE U
TEpMOIMHAMUY | TEPMOAWHAMHUY | TEPMOAWHAMHYECK | TepMOAWHAMHUUYeC | (YHKIHOHHUPOBAH
€CKHX €CKHX UX TPOLECCOB B | KUX MPOLECCOB B | M€ MaKpPOMOJEKYI,
IPOLIECCOB B | NPOLECCOB B | OMOCHCTEMAX; 6uocucremax; MaKpOMOJICKYJIAPH
6uocucremax; 6uocucremax; - CIpOGHHE U | - CTPOGHHE H | BIX  KOMIUIEKCOB
- CTpOGHHE U | - CTpOCHHE U | (PYHKIIHMOHHPOBAHU | (YHKIIMOHHPOBA (6enxoB,
(yHKIMOHMPO | (YHKIMOHUPOB | € MakpOMOJIEKYJ, | HHe HYKJIEHHOBBIX
BaHHE aHue MaKpOMOJIEKYJIIPH | MaKpOMOJIEKYII, KHUCJIIOT);
MaKpOMOJIEKYJI | MaKpOMOJEKYJ, | BIX  KOMIUIEKCOB | MaKpOMOJEKyJsp | - ¢dusmko-
, MakpoMmoJiekyn | (0Oenkos, HBIX KOMIUIEKCOB | XUMHYECKHE
MaKpOMOJIEKYJN | SIPHBIX HYKJIEHHOBBIX (benkoB, MEXaHU3MBbI
SIPHBIX KOMIUIEKCOB KHUCJIOT); HYKJIEHHOBBIX NPOTEKaHUs
KOMILJICKCOB (6enxoB, - ¢u3NKO- | KHCIOT); MeMOpaHHBIX
(6enxoB, HYKJICHHOBBIX XUMHYECKHE - ¢u3mKo- | TpoIEeCCOB u
HYKJIEHHOBBIX KHUCJIOT); MEXaHN3MBI XUMHUYECKHE TIPUHIIATIBI
KHUCJIIOT); - (¢U3UKO- | TpPOTEKaHUSA MEXaHN3MBI peryIanun u
- (U3UKO- | XUMHUYECKHE MEMOpaHHBIX MPOTEKaHUS CaMOpETYIISALUH
XUMHUYECKHE MEXaHN3MBI MPOLIECCOB u | MeMOpaHHBIX KHBBIX CHCTEM;
MEXaHU3MBI MPOTEKaHUS TPUHLIUIIEI MPOLIECCOB M | - T[pUHUUOBL U
NPOTEKaHUS MeMOpaHHBIX peryisuuu U | TPUHIMIBI OCHOBHBbIE
MeMOpaHHBIX MPOIIECCOB M | CaMOPEryNIsaLuu perynsauu U | 3aKOHOMEPHOCTH
NPOLIECCOB M | TPHHIMIIBI JKUBBIX CUCTEM; caMoperyJIsiuH 9HEPreTUYECKUX
TPUHLUIIEI peryisuuM W | - OPUHOWOBL U | JKUBBIX CUCTEM; MPOIIECCOB B
perymsuu ¥ | CaMOPETYIALUHN | OCHOBHBIC - TPUHOUIBI W | XHUBBIX CHCTEMaXx;
CaMOpETYJISIIN | JKUBBIX CHCTEM; | 3aKOHOMEPHOCTH OCHOBHBIE - MEXaHU3MBI
" JKUBBIX | - TIPUHIUIBI W | SHEPreTHYECKHX 3aKOHOMEPHOCTH | BO3JCHCTBHSA
CHCTEM; OCHOBHBIC MPOLIECCOB B | DHEPTeTHYECKUX ¢dusmuecKux u
- TPUHLMIBI ¥ | 3aKOHOMEPHOCT | JKHBBIX CHCTEMaX; - | TPOIECCOB B | XHMHYECKUX
OCHOBHBIC " MEXaHN3MBI JKHBBIX (axTopoB Ha
3aKOHOMEPHOC | 3HEpPreTH4YecKH | BO3JeHCTBUA cucTeMax; - | KuBBIE CUCTEMBI
™ X TIpOLECCOB B | (DPM3UUECKHUX U | MEXaHHU3MBI - NPUHINTIBL
OHEPreTUUECKH | JKUBBIX XUMHUYECKHX BO3JICHCTBUS ouodusnueckux u
X IIPOIIECCOB B | CHCTEMaX; - | ¢axropos Ha | ¢u3MYecKUX U | OMOXMMHYECKHX
JKUBBIX MEXaHU3MBI JKHBBIE CHCTEMBI XUMHUUYECKHX OCHOB,
cuctemMax; - | BO3JeHcTBUA - NPUHLOUIEL | (haKTOPOB Ha | MeMOpaHHBIX
MEXaHN3MBI ¢usmueckux W | OMOPU3MYECKNX W | KHUBBIE CHCTEMBI | IPOLECCOB u
BO3JICHCTBHSA XUMHUYECKUX OMOXMMUYECKIX - MPUHIOUIBI | MOJIEKYJISIPHBIX
(m3nveckux W | (aKTOpOB  Ha | OCHOB, OMOpU3NIECKUX U | MEXaHH3MOB
XUMHUYECKUX JKUBBIE MEeMOpaHHBIX OMOXMMHYECKUX KHU3HEACATEITHHOCT
(axTOpOB  Ha | CHCTEMBI TPOLIECCOB U | OCHOB, n
JKHUBBIE He 3HAEeT | MOJIEKYJSIPHBIX MeMOpaHHBIX
CHCTEMBI NPUHLUIIBI MEXaHHU3MOB MIPOIIECCOB u
3HaTh O6modu3nUecKn | KU3HEACSITETBHOCT | MOJIEKYJISPHBIX
HPUHLUIIBI X ulu MEXaHHU3MOB
6nodusuueckn | OHOXMMUYECKH KU3HEAESITEIbHOC
X u| x OCHOB, TH
OMOXMMHUYECKH | MEMOpaHHBIX
X OCHOB, | IPOLIECCOB U
MeMOpaHHBIX MOJIEKYJISIPHBIX
MPOLIECCOB M | MEXaHU3MOB
MOJIEKYJISIPHBIX | JKU3HEIESTeIbH
MEXaHN3MOB OCTH
KU3HEJESTEIb
HOCTH
Bropoii sTan YMers: He ymeer | Ha YBepeHHO Ilonumaer u ymeer
(ypoBeHs) OOBSICHATH OOBSICHATH YAOBJIIETBOPUTENIBH | HUCHOJIb3YET, HO | NPUMEHSATHh Ha
¢usnveckne W | QU3MUECKHE U | OM YpOBHE | IOITyCKaeT MpaKTHUKe TUIs
XUMHUYECKHE XUMHUYECKHE orepupyer OIINOKH IPH | CaMOCTOSITEITHHOTO
OCHOBBI OCHOBBI OCHOBHBIMH MPaKTHYECKOM peuieHust
CTpOCHHS, CTpOEHHS, MOJOKCHUAMU(H3 | NPUMEHEHUH HCCIIe/I0BATEIbCKU
(yHKIMOHMPO | (YHKIMOHUPOB | HMYECKHX u | 3HaHMH X 3aJ]a4 OCHOBHBIE
BaHMs aHus XMMHUYECKHX OCHOB | OGHM3MYECKHX U | METOJbI u
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KJICTOYHBIX
CTPYKTYP,
KIICTOK,
OpraHoB,
CHCTEM,
OPraHU3MOB,
9KOCHCTEM; -
3aKOHOMEPHOC
TH MPOTEKaHUsI
TepMOIMHAMUY
€CKHX
MPOLIECCOB B
orocucTemMax;
- CTpOCHHE H
(HhyHKIHOHHUPO
BaHUE
MaKpOMOJIEKYI
,
MaKpOMOJIEKYI
SIPHBIX
KOMIUIEKCOB
(6enkoB,
HYKJICMHOBBIX
KHCIIOT); -
(uznko-
XUMHYECKHE
MEXaHH3MBI
NPOTEKAHUS
MeMOpaHHBIX
NPOLECCOB M
TMIPUHIIUTIBI
peryisanun u
caMOoperymisinu
u JKHBBIX
CHCTEM; -
IIPUHITUTIBI u
OCHOBHBIE
3aKOHOMEPHOC
TH
9HEPreTHYECKH
X TIPOLIECCOB B
JKHUBBIX
cucTeMax;
MEXaHHN3MBbI
BO3JIEUCTBUS
(buznueckux u
XUMHNYECCKUX
(hakTopoB
JKUBBIE
CHCTEMBI c
y4eToM
onodusndecku
X ACIIEKTOB.

1. Ywmets
aHaJIM3UPOBATh
pe3yJbTaThl
71a00paTOPHBIX
IKCTIEPUMEHTO
B

Ha

KJIETOYHBIX
CTPYKTYP,
KIICTOK,
OpraHoB,
CHCTEM,
OPraHU3MOB,
IKOCHCTEM; -
3aKOHOMEPHOCT
U TPOTEKaHUs
TEepPMOJMHAMUY
€CKHX
NpOLIECCOB B
oHocucTeMax; -
CTpPOCHHE u
(hyHKIMOHHUPOB
aHue
MaKpOMOJIEKYJI,
MaKpOMOJIEKYIT
SPHBIX
KOMILIEKCOB
(6enkoB,
HYKJICMHOBBIX
KHCIIOT); -
¢usmko-
XUMHYECKHE
MEXaHH3MBI
NPOTEKAHUSA
MeMOpaHHBIX
IPOLECCOB |
10700%0300020013
peryismun u
CaMOpEeTyJIAnun
JKHUBBIX CHCTCM,
- HOPUHOUNBL U
OCHOBHBEIC
3aKOHOMEPHOCT
"
IHEPreTHYCCKH
X TIPOLIECCOB B
JKHBBIX
cHCTEeMax; -
MEXaHHU3MBbI
BO3JICUCTBUS
usznueckux U
XUMHYCCKUX
(hakTOpOB
JKUBBIC
CHCTEMBI c
y4eTOM
Oomodu3ndecku
X aCIIeKTOB.

He yMeeT
AHATU3UPOBATD
pe3yJbTaThl
mab0paTOPHBIX
IKCTIEPUMEHTOB

Ha

CTpOCHUS,

(hyHKITHOHHPOBAHU
s KJIETOYHBIX

CTPYKTYP,
OpraHoB,
OpraHU3MOB,
IKOCHCTEM;

KJIETOK,
CHCTEM,

3aKOHOMEPHOCTEM

MPpOTCKaHUA

TCPMOJANHAMUHNYCCK

UX MPOLECCOB
orocucTemMax;
CTpOeHHE

B

u

(hYHKIMOHUPOBAaHU
€ MaKpOMOJEKYJ,
MaKpOMOJIEKYJLSIPH

BIX
(6emkoB,
HYKJICHHOBBIX

KOMIIJIICKCOB

KHUCIIOT); - (hPU3UKO-

XUMUYECKHE
MEXaHU3MBI
MPOTCKAHUS
MEMOpaHHBIX
MPOLIECCOB
MPUHIIUIIEI
peryisuuu
caMoperyJIsiiuu
JKUBBIX CHCTEM;
MPUHIIUIIEI
OCHOBHBIC
3aKOHOMEPHOCTH
SHEPTreTHUCCKUX
MPOLIECCOB

nu

B

JKHUBBIX CHCTCMaAX,; -

MEXaHU3MBI
BO3JEUCTBUA
(huznaecKux
XUMHUYECKUX
(hakTopoB

Ha

JKHUBBIE CUCTCMBEBI C

YYETOM
onoduzmueckux
ACIIEKTOB.

JIOIycKaeT

HETrpyObICONIHMOKUB

aHanu3e
pe3yJIbTaToB
nmabopaTOPHBIX
IKCIIEPHUMEHTOB

XUMHUYECKHX
OCHOB CTPOCHUS,
(GyHKINOHHPOBA
HUS  KJIETOYHBIX
CTPYKTYD,
KJIETOK, OpraHoOB,
CHCTEM,
OpraHU3MOB,
9KOCUCTEM; -
3aKOHOMEPHOCTE
i MIPOTEKAHUS
TEpPMOJMHAMUYEC
KUX TPOLECCOB B
onocucremMax; -
CTpOEHHE "
(yHKINOHHPOBA
HHE
MaKpOMOJIEKY,
MaKpOMOJIEKYIISP
HBIX KOMIUIEKCOB
(6enkoB,
HYKJIEHHOBBIX
KHCIIOT); -
¢bu3uKo-
XUMHUYECKHE
MEXaHNU3MBI
MPOTEKaHUS
MeMOpaHHBIX
MPOLIECCOB "
TPUHIUTIBI
peryisnum u
caMoperyJIsiuH
JKUBBIX CHUCTEM; -
TPUHLUIIBI u
OCHOBHBIE
3aKOHOMEPHOCTH
9HEPreTHIECKUX
TIPOLIECCOB B
JKHBBIX
cucTeMax; -
MEXaHNU3MBI
BO3JICHCTBUSA
¢busnueckux  u
XUMHUUYECKHX
¢axTopoB Ha
KUBBIE CHCTEMBI
c y4eTOM
Omopu3NIECKUX
ACTIEKTOB.
[Honumaer u
aHATM3UPYET
Ppe3yJbTaThI
71ab0paTOPHBIX
IKCIIEPUMEHTOB

HOHO)KCHI/IHO(l)I/I?)I/I

YECKUX
XUMHUYCCKHUX
OCHOB

nu

CTpOCHUH,

(HYHKIHOHUPOBAH

nus

KJICTOYHBIX

CTPYKTYp, KIETOK,

OpraHoB,
OpPTraHU3MOB,
JKOCHCTEM;
3aKOHOMEPHOCTE
MPOTEKAHUS

CHUCTEM,

)71

TCPMOJANHAMUNYCCK

X TPOIIECCOB
OMocHucTEMAXx;
CTpOeHHUE

B

n

(YHKIMOHUPOBAH
He MaKpOMOJICKYJI,
MaKpOMOJICKYJISIpH

bIX
(6enkoB,
HYKJICMHOBBIX

KOMIIJIEKCOB

KHUCJIOT); - U3uKO-

XMMHUUYECKHE
MeXaHU3MBI
MPOTEKAHUS
MeMOpaHHBIX
MPOLIECCOB
TPUHIAIIBL
peryisuum
CaMOpeTyJISLUH
JKHUBBIX CHCTEM;
OPHHIIUTIBI
OCHOBHBbIE

u

3aKOHOMEPHOCTH

SHEPreTUUECKUX
TPOLIECCOB

B

JKHUBBIX CHCTEMAX;
- MEXaHU3MBbI

BO3JIEHCTBUS
(usndeckux
XHUMHUYECKHX
(axTopoB

u

Ha

JKHUBBIC CHCTCMBI C

YYETOM
OrOpU3NIECKUX
ACIIEKTOB.

ITonumaer

aHAITU3UPYyeT

pe3yIbTaThI
nabopaTOPHBIX
9KCIIEPUMEHTOB

11




Tperuii sTan
(ypoBeHb)

Bnanets:
TEPMUHOJIOTHE
1 1 OCHOBHBIMHU
TIOHATHAMH B
obmacti
OMOGM3UKH IS
00BSICHEHUS
(busnveckux u
XUMHYCCKUX
OCHOB
CTPOCHUS,
(hYHKIIMOHHUPOB
aHUs
KIICTOYHBIX
CTPYKTYD,
KJIETOK,
OpraHoB,
CHCTEM,
OpPTaHU3MOB,
JKOCHCTEM; -
3aKOHOMEPHOCT
U MIPOTEKAHUS
TEPMOJAUHAMHY
€CKHUX
TIPOIIECCOB B
onocucTeMax; -
CTpOCHHUE H
(hyHKIHOHHUPOB
aHme
MaKpOMOJIEKY,
MaKPOMOJICKYIT
SIPHBIX
KOMILICKCOB
(6enkoB,
HYKJICHHOBBIX
KHCJIOT); -
(uznko-
XIUMHYECKHE
MEXaHU3MBI
MPOTEKAHUS
MeMOpaHHBIX
MPOIIECCOB U
MPUHITHITBI
peryJsiuy u
CaMOPETyJISIIU
1 JKUBBIX
cucTem; -
TIPHUHIIHAIEL 1
OCHOBHEIE
3aKOHOMEPHOCT
"
SHEPreTUICCKU
X MPOIECCOB B
KHUBBIX
cucremax; -
MEXaHU3MBI
BO3JEUCTBUSA
(uzmuecknx u
XUMHYECKHX
(akTOpOB Ha
JKUBBIE
CUCTEMBI
Bnanets

He Brnaneer
TEPMHUHOJIOTUEN
1 OCHOBHBIMU
MTOHATHUSMH B
obmacTu
Omopu3nKN s
00BsCHEHUS
(husnveckux u
XUMHYECKHX
OCHOB
CTPOCHUS,
(hYHKIIMOHHPOB
aHus
KJIETOYHBIX
CTIPYKTYP,
KIIETOK,
OpraHoB,
CHCTEM,
OpTaHU3MOB,
9KOCHUCTEM; -
3aKOHOMEPHOCT
U TIPOTEKAHUS
TEPMOJAUHAMUYC
CKHUX TPOIIECCOB
B OMocHCTEMAX;
- CTpOCHHE U
(hYHKIMOHHUPOB
aHue
MaKpOMOJICKY,
MaKpPOMOJICKYJIS
PHBIX
KOMIIIIEKCOB
(6enkoB,
HYKJICHHOBBIX
KHCJIOT); -
(huznko-
XUMHUYECKHUE
MEXaHU3MbI
MPOTEKAHUS
MeMOpaHHBIX
MIPOIIECCOB U
TIPUHITHIIBI
PEryJsiuy U
caMOperyJIsIIHU
JKUBBIX CHCTEM;
- IPUHIIUIIBI U
OCHOBHEBIE
3aKOHOMEPHOCT
u
SHEPTeTUICCKUX
MIPOIIECCOB B
SKHABBIX
CHUCTEMaX; -
MEXaHU3MBI
BO3JEUCTBUSA
(buzmuecknx u
XUMUYECKHX
(hakTOpOB Ha
JKUBBIE CHCTEMBI
He Bnageer
MEeTOIaMHt
HCCJIEIOBaHUI
OHOJIOTHYECKUX

Ha

YIOBJIETBOPHUTEIBH

OM YpPOBHE,
JIOITyCKast
OTIETIbHBIE

HEeTpyObIe OMINOKH,
BJIaJIceT HaBBIKAMH

MPaKTU4YCCKOIro
MPUMCHCHUA
TCPMHUHOB 1

OCHOBHBIX TTOHSATHHN

OroGU3NKHU IS
00BACHEHUS
(hu3nIecKux u

XUMHUYCCKHX OCHOB

CTPOCHMS,

(hYHKIMOHUPOBAaHU

S KICTOYHBIX

CTPYKTYD, KIIETOK,

OpTaHoB, CHCTEM,
OpraHU3MOB,
9KOCHUCTEM; -
3aKOHOMEPHOCTH
MPOTEKAHUS

TSPMOJANHAMUNYICCKU

X MPOIIECCOB B
onocucTeMax; -
CTpOCHHE U

(yHKIIMOHMPOBaHA

€ MAaKpOMOJICKYII,

MaKpOMOJICKYIISPH

bIX KOMIIJICKCOB
(6enkoB,
HYKJICMHOBBIX

KHUCIIOT); - hU3UKO-

XUMHYECKHE
MEXaHH3MBI
NPOTEKAHMS
MeMOpaHHBIX
MPOLIECCOB U
HPHHLHIIBI
peryisinuu u
caMoperyJIsium
KHBBIX CUCTEM; -
TPHHIMIBI 1
OCHOBHbBIE
3aKOHOMEPHOCTH
IHEPreTHYCCKUX
HPOLIECCOB B

JKUBBIX CUCTEMAX; -

MEXaHU3MBI
BO3JICHCTBUS
(husnveckux u
XUMHWYECCKUX
(hakTOpOB Ha
JKUBBIC CUCTEMBbI

Bnanets MmeTomamu

HCCIIEIOBAHUH
OMOJIOTHYECKUX
MOJIEKYJI, HO
JIOITyCKAeT

HErpyObIe OMIMOKHI
Brageer HaBbIKaMu

YBepeHHO
BIIaJeeT
HaBBIKAMH
MIPaKTUIECKOTO
TIPUMEHCHUS
TEPMHUHOB U
OCHOBHBIX
MOHATUHN
OnoGu3nKU st
00BSICHEHUS
(busnvecKux u
XUMUYECKHUX
OCHOB CTPOCHHS,
(GYHKINOHUPOBAH
1S KIIETOYHBIX
CTPYKTYD, KIETOK,
OpTaHOB, CUCTEM,
OpTaHU3MOB,
9KOCHCTEM; -
3aKOHOMEPHOCTH
MPOTCKAHUS
TEpPMOJMHAMUYEC
KHX TIPOLIECCOB B
ouocucTemax; -
CTPOCHHUE H
(GYHKINOHUPOBAH
ne
MaKpPOMOJIEKY,
MaKpPOMOJICKYJISP
HBIX KOMIUTEKCOB
(6enkoB,
HYKJICHHOBBIX
KHCJIOT); -
¢busuKo-
XUMUYCCKHC
MEXaHU3MBI
MIPOTECKAHUS
MeMOpaHHBIX
MIPOIIECCOB U
TIPAHIIHIIET
PETYISAIUH U
caMoperyJIsium
KHUBBIX CUCTEM; -
MIPUHIUITBL 1
OCHOBHbBIE
3aKOHOMEPHOCTH
9HEPreTUUECKUX
MIPOIIECCOB B
JKUBBIX CHCTEMAX;
- MEXaHU3MBI
BO3JENCTBUA
br3nIecKnX 1
XUMUYECKHX
(akTOpOB Ha
JKMBBIC CHCTEMBI
Bnanets
METOJlaMU
HCCIIEI0BaHUI
OHOIOTHYECKUX
MOJIEKYJI, HO
JIOITyCKAeT
HerpyObIe
OIIHMOKH

Bnaneer u
JEMOHCTPHPYET
CaMOCTOSTENIFHOE
MIpUMEHECHHE
HaBBIKOB
MIPAKTHIECKOTO
TIPUMEHEHHS
TEPMUHOB U
OCHOBHBIX MTOHATUH
OropU3UKY IS
00BSICHEHUS
(busnveckux u
XUMHYECKHX OCHOB
CTpOCHHUS,
(YHKIHOHUPOBAHU
S KJIICTOYHBIX
CTPYKTYp, KJIETOK,
OpraHOB, CHCTEM,
OpTraHU3MOB,
9KOCHCTEM; -
3aKOHOMEPHOCTHU
MPOTEKAHUS
TEPMOJAUHAMUICCK
UX IPOIIECCOB B
OMoCHCTEMAX; -
CTPOCHHUE U
(YHKIHOHUPOBAaHU
€ MaKpOMOJICKYI,
MaKpOMOIIEKYIISPH
BIX KOMITJICKCOB
(6enkoB,
HYKJICHHOBBIX
KHUCJIOT); - (PU3UKO-
XUMHYCCKHE
MEXaHU3MBI
MPOTEKAHUS
MeMOpaHHBIX
TIPOIECCOB H
TIPUHITUTIBL
perynsaun u
CaMOPETYIISIIHA
JKUBBIX CUCTEM; -
TPUHITAITEL U
OCHOBHBIC
3aKOHOMEPHOCTHU
JHEPreTUUCCKUX
MIPOIIECCOB B
JKUBBIX CUCTEMAX; -
MEXaHU3MBI
BO3JI€HCTBUS
(usndeckux u
XUMHYECKHX
(axTopoB Ha
JKHBBIC CHUCTEMBbI
Bnaners meTonamu
HCCJIEIOBAHUI
OMOJOTUIECKIX
MOJICKYJI.

Brnaneer HaBbikamu
paboTsI C
COBPEMEHHOU
anmnaparypou
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METOJIaMu
HCCIIEI0OBaHUI
OHMOIIOTHIECKHUX
MOJICKYJT
Bnanets
HaBBIKAMU
paboTsI ¢
COBpPEMEHHOM
annaparypou
Bnaners:
HIUPOKUM
CIIEKTPOM
¢usmko-
XUMHYECKUX
METOZOB 1
HCIIONBb30BaTh
uX IS
pemeHus 3agadq
9KOJIOTHIECKOT
0
MOHHUTOPHHTA,
pannoOuosoru
H)
MEIULIMHCKOM,
BETEPUHAPHOU
Oomopu3nKHy,
OMOTEXHOJIOTH
"

MOJIEKYJI
He Brageer
HaBbIKAMHU
paboTHI ¢
COBPEMEHHOMN
anmnaparypoi
He BIIAJIEET
¢usmko-
XUMHYECKUMH
METOJaMU U He
MOJKET
UCTIONB30BaTh
WX IS peLIeHUs
3a1a4
9KOJIOTHYECKOTO
MOHHUTOPHHTIA,
paanoOHOIOTHH
, MEIHITUTHCKOM,
BETEPUHAPHOU
orou3nKy,
OHOTEXHOJIOTUH

paboThI ¢ Brnaneer
COBpPEMEHHOM HaBBIKAMU
amnmaparypoii, Ho paboTEI ¢
JIOIYCKaeT COBPEMEHHOM
HEeTpyOble OIMOKN | ammapaTypoi,
Bnageer
Bnaneer OTAEIIbHBIMHA
OTAEIbHBIMU ¢bu3uKo-
¢usmko- XUMHYECKHX
XUMHYECKHX METOJIOB u
METOZIOB U | MCTOJIB30BaTh HX
UCIIONIb30BaTh  MX | IUIS pemeHus
JUISL pelieHus 3a1a4 | 3a1a4
9KOJIOTHIECKOTO 9KOJIOTUIECKOTO
MOHHUTOPHHTA, MOHHUTOPHHTIA,
pannoOHOIIOTHH, paanoOHOIIOTHH,
MEIUITUHCKOM, MEIUITUHCKOM,
BETEPUHAPHOU BETEPUHAPHOU
Omopu3NKy, Omopu3NKy,
OHOTEXHOJIOTUH OMOTEXHOJIOTHH

Bnaneer
OT/ACIIbHBIMH
¢uznko-
XUMHYECKUX
METOJI0B
HCIIOJIb30BaTh

u
ux

IUTSL PEICHNUS 33124

9KOJIOTHYECKOT0
MOHHUTOPHHTA,
PaaroOuONIOTHH,
MEIULIMHCKOM,
BETEPUHAPHOU
onopu3uKHy,
OMOTEXHOJIOTHU

Kon u popmynuposka kommnereHuu OIK-6 - ciocoGHOCTh MPUMEHSITH COBPEMEHHBIE
HKCIIEPUMEHTAIEHBIE METOJIBI PA0OTHI C OMOJIOTHYECKUMH 00bEKTaMH B TIOJIEBBIX U JJA0OPATOPHBIX
YCIIOBHUSIX, HABBIKK pabOTHI C COBPEMEHHOH anmaparypoi

Oran [Tnmanupyemsie Kpurepun olieHHBaHus pe3yJIbTaTOB 00yUYESHUS
(ypoBeHb) pe3ynbTaThl
OCBOCHUS o0yueHus
KOMITETCHITNH (mokazarenu 2 («He 3 5
JIOCTHKEHUS ynosierBoputre | («YpoBierBoputenbH | 4 («Xopomo»)
3aJJaHHOT'O YpOBHS JTHHO) o») («OTmso»)
OCBOCHUS
KOMITCTCHITHI)
IlepBeiit sTan 3Harb: ocHoBHblEe | He 3naer | [emoncrpupyer B | JemoHctpupy | demonctpup
(ypoBeHb) ¢uznko- OCHOBHBIE LEJIOM  BEpPHOE, C | €T YBEPEHHOE | yeT
XUMHYECKHE (huznko- HEKOTOPBIM 3HaHHE yBepeHHOE
METOBI XMMUYECKHe KOJINYECTBOM OCHOBHBIX 3HAHNE
HCCIIENOBAHUSA METO/BI HETOYHOCTEH U | IOJIO)KEHUN3H | OCHOBHBIX
OHMOIOTHYEeCKHUX HCCIIeI0BaHUS OImHUOOK, aHue MOJIOXKEHU I3
CHCTEM; OHMOJIOTHYECKHUX | 3HAHHMEOCHOBHBIX OCHOBHBIX HaHHe
- NPUHIOMIBL | CHCTEM; (bM3UKO-XUMHUYECKNX | (usnko- OCHOBHBIX
paboTsl Ha | - NPUHIOUIBL | METO/OB XUMHUYECKUX ¢usmKo-
71a00PaTOPHBIX paboTsl Ha | WCClIeAOBaHUs METO/I0B XUMHUYECKHX
npubopax J1ab0PaTOPHBIX OHMOJIOrHYeCKUX HCCIIeIOBAaHMsI | METOJOB
npubopax CHUCTEM; OMOJIOrMYecK | HCCIeI0BaHH
- MIPUHIMIIOB Pa0bOTHI | WX CHCTEM; s
Ha  7a0OpaTOPHBIX | - TPHHIHUIOB | OHOJIOTHYECK
nprdopax paboThI Ha | WX CHCTEM;
nabopaTopHbl | - TPUHITUTIOB
x mpubopax paboThI Ha
71a00paTOPHEI
X mpudopax

13




Bropoii sTan 1. YMmers: 2. He 3. Ha YBepeHHO ITonumaer u
(ypoBeHb) paboTaTh W 3HATH | yMeeT YAOBJIETBOPUTEIILHO | HCTOJB3YET, yMeeT
NPUHOUI  pabOTHI | TOJIB30BATHCA M YPOBHE ONEPHUpPYET | HO MAOIYCKaeT | MPUMEHSTH Ha
OCHOBHBIX OCHOBHBIMH OCHOBHBIMH OMMOKM TpH | MPAKTHKE I
pruOOpOB, npudopamu, MOJIOKEHUSAM; MIPAaKTHYECKOM | CaMOCTOSTENb
UCTIONB3YEMBIX B | HCIOJB3YEMBIM | JOIYCKAaeT HerpyOble | MPUMEHEHHWH HOTO
MpaKTHKE u B 1paktuke | ommOku. Ilonmmaer | mpubopos, peLIeHUs
OHMOJIOrMYEeCKOT0 OMONIOrMYECKOT | M yMeeT NPUMEHSTH | MCIOJNb3YeMbl | UCCIeNOoBaTel
JKCIIEpUMEHTA 0 DKCIIEPUMEHTa | Ha NPaKTHKE HaBBIKU | MU B | BCKUX 3a7a4
(ciektpodoromerp | (crekTpodoTom | pabOTHI C | MpaKTUKe npuOopEI,
, eTp, npudopamu, OMOJIOTMYECKO | HCIIOJIB3yEeMBbl
(hoTO3MEKTPOKOPH | (POTOANEKTPOKO | MCHOIB3YEMBIMH B | TO MH B
MeTp, pHwmerp, | pumerp, MpaKTHKE 9KCIIEPUMEHTa | MPaKTUKe
MHUKpoMeTp u 1p.); | pHmertp, OHMOIOTHIECKOTO (ctiextpodoTo | OGHoIOTHYECK
- OTIPENETATh | MUKPOMETP M | 3KCHEPHMEHTa MeTp, oro
COCTaB BEWIECTB W | Ap.); - | (cmexTrpodoTomerp, (hOTODTEKTPOK | IKCIIEPHMEHT
pacTBOpoOB C | OmpenemnsTh (OTORNEKTPOKOPHME | OpUMETP, a
HCTIONIb30BaHUEM COCTaB BEIIECTB | TP, pHwmetp, | pHwmerp, (cmexTpocdoto
¢usuxo- W PpacTBOPOB C | MHKPOMETp M Ip.); - | MHKPOMETp H | METp,
XUMHUYECKHX UCIIONIb30BAaHUE | ONpEENsATh  COCTaB | JIp.); - | dorosnexTpo
METOJIOB; M (U3MKO- | BEIIECTB U PaCTBOPOB | ONPENEINSATH KOpHMETP,
XUMHUYECKHX C  WCHOJIb30BaHUEM | COCTaB pHwmerp,
YMers paboTaTh € | METOOB; (M3UKO-XMMHUYECKHX | BEIIECTB U | MUKpPOMETp H
OHMOJIOrMYEeCKUMHU METOJIOB; pacTBOpoB ¢ | Zp.); -
o0beKkTaMn B | He eer HCTIONIB30BAaHHU | ONPENENATh
TIOJIEBBIX u | paborats c | Ymeer pabortate c | em  ¢usuko- | cocras
7a00PaTOPHBIX O6uonornyeckuM | OMOJOTHYECKUMH XUMHYECKHX BEIIIECTB u
YCIOBHSIX n oO0bekTaMu B | oOBbEeKTaMu B | METOJOB; pacTBOpoB ¢
TIOJIEBBIX U | TOJEBBIX Ymeer HCTIONIB30BaH
mabopaTOpHBIX | Ja0OPATOPHBIX paboTats Cc | meM (U3UKO-
YCIIOBUSIX YCIIOBUSIX, JIOMYCKAeT | OMOJIOTMYECKH | XMMHUYECKHX
HErpyObIe OIINOKH MU O0BEKTaMH | METOJIOB;
B moJeBbXx U | DddexTrBHO
nabopaTopHel | paboTaeT ¢
X YCIIOBUSIX Ouosoruueck
UMHU
00BEKTaMU B
MOJEBBIX |
nabopaToOpHEI
X YCIIOBUSX
Tperuii aTan Bnanerts: He Bnaneer Ha YBepeHHO YBepeHHO
(ypoBeHs) HaBbIKaMu pabOThl | HABBIKAMHU YIOBIIETBOPUTENILHO | BIIaAeeT BIIAJICET U
C COBpEMEHHOI paboThI ¢ M YpOBHE, JIOIIyCKasi | HaBbIKAMHU MOXET
annapatrypou COBpPEMEHHOU OT/IeJIbHBIC HETpyOble | MpakTudeckor | 3pQeKkTHBHO
Bnaners: anmnapaTypou OmMOKH, BIaeeT O IPUMEHEHUS | MOJb30BaThCS
IUPOKUM He BIIAZICET | HAaBBIKAMU COBPEMEHHOI | HaBBIKAMH
CIEKTPOM (HU3MKO- | IITUPOKUM NPaKTHYECKOTO anmnaparypsl paboTsI ¢
XUMHUYECKHX CIIEKTPOM MPUMEHEHHUS BJIaJieeT COBPEMEHHOU
METOJI0B n | ¢usmko- 3HaHUHPaAOOTHI C IIAPOKUM anmaparypou
UCIIONb30BaTh UX | XUMHYECKHX COBPEMEHHON CIIEKTPOM
JUIst peueHnst | METoI0B u | anmaparypoii ¢usmKo-
3aja4 UCIIOJIb30BATh BlafieeT  IIUPOKUM | XUMHYECKHX
9KOJIOTMYECKOTO WX JJIS pelIeHUs! | CIeKTpOM  (PM3MKO- | METOJOB u
MOHHUTOPHHTA, 3a1a4 XUMHUYECKHX HCIIOJIb30BaTh
paarooduosoruy, 9KOJIOTUYECKOTO | METOJIOB u | ux Ut
MEIUINHCKOH, MOHHTOPHHTA, WCIIONIb30BaTh UX YISl | PEIIeHHUs
BETEpPUHAPHOM PaaroOHOIIOTUH | peLIeHHs 3aja4 | 3aja4
6noduzmkwy, , MEIHMITUHCKOH, | IKOJOTHIECKOTO JKOJIOTHUYECKO
OMOTEXHOJIOTUH BETEpPUHAPHOI MOHHUTOPHHTA, ro
Oomou3nKy, paanoOUOIOTHH, MOHUTOPHHIA,
OMOTEXHOJIOTUN | MEIULINHCKOMH, panuobuonoru
BETEpUHApHOU U,
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Oono¢u3nKy, MEIUILTHCKOM,

OHOTEXHOJIOTUH, BETePUHAPHOM

JIOITyCKaeT HerpyoOble | OMOpHU3MKH,

OIINOKH OMOTEXHOJIOTH
u

Kputepusimu orieHuBaHus SBISIOTCA Oalljibl, KOTOPHIE BBICTABIISIIOTCS MPENOJaBaTEeIeM 3a
BUJIBI JIEATEIILHOCTU (OLICHOYHBIE CpEACTBA) MO HWTOraM H3y4YeHHs MOJyJied (pa3zienos
JUCIUILINHBI ), IEPEYUCIICHHBIX B PEUTUHT-TUIaHEe AUCUMILIUHBI (0711 9K3aMeHa: TeKYIUH KOHTPOIb
— MakcumyM 40 6ayIoB; pyOSKHBIN KOHTPOJIh — MakcuMyM 30 0ajIoB, MOOMIPUTEIBHBIE OAJUTBI —
MakcumyM 10;
[Tkasbl oLleHUBaHUS:
(0ns ox30MeEHQ:
oT 45 10 59 6ann0B — «yI0BIETBOPUTEIBLHO;
ot 60 110 79 6aJIIOB — «XOPOIIIOY;
ot 80 0aJJIOB — «OTIIMYHO.
4.2. TunoBble KOHTPOJIbHBIE 32/1aHNUS WM HHbIE MATEPHAJIbI, HE00X0IUMbIe 1JI5l OLEHKHU
3HAHMi, YMEHHUIi, HABHIKOB U ONBITA JeSITeJIbLHOCTH, XaPAKTEPU3YIOIIUX 3TANBI
(popMupoBaHus KOMIETEHIIMA B Mpolecce 0CBOCHUS 00pPa30BaTeIbLHOI MPOTrPaMMBbI.
MeToauyeckne MaTepuaJibl, ONpeaejsone Npoueaypbl OlleHMBAHUS 3HAHUI, yMEHHH,
HABBIKOB M ONBITA /1eSITeIbHOCTH, XapaKTePU3YIOLIUX 3Tanbl (JOPMHUPOBAHUS

KOMIIeTeHI Ui
Jransl Pesynbratel 00y4eHus KoMmnerenmus OLeHOYHBIE CpeCTBA
OCBOCH
us
1- 1. 3HaTh: coaepKaHUE MPOLIECCOB OK- 7 - cnoco6HOCTh | MHIUBUAYaIBHBIN,
i caMOOpraHu3aIly U caM0o0Opa30BaHuUs, UX K CaMOOpTaHu3allun IpynnoBoi 0Tpoc;
0COOEHHOCTEH U TEeXHOJIOTUH peanu3aiy 1s U CaMOOOpA30BaHUIO | MHCBMCHHBIC  OTBETHI  Ha
oTa ocBoeHUst nH(opManuy B 0061acT GHopHU3NKH BOTIPOCHI;  YCTHBIH  OIIpOC
I (BOTIpOCHI IS
CaMOKOHTPOJIs);
3Haln CUTyaIlMOHHBIC  3aJa4d |
s TECTHI; TUCKYCCHUS
1. 3HaTh: TEOPETUIECKUE ocHOBBI, | OIIK-5 - NnanBuayanbHbIH,
COBpPEMEHHbIE  TPOOJEMBI M JIOCTHIKEHHS | CIOCOOHOCTH TPYIIOBOH OMpPOC;
OMOpHU3UKHY; MIPUMEHSTH 3HAHUC TECTHPOBaHUE; MMCHMECHHBIC
- TePMHHBI W OTPENACICHUS, WCIIONB3yeMbIe B | MPHHIUIIOB OTBETHI Ha BOIPOCHI; YCTHBIH
onodusuke; KIICTOYHOM orpoc (BOMPOCHI IS
- (u3MUeCKHe M XUMHUYECKUE OCHOBHI CTPOCHHS, | OpraHU3aIlUH CaMOKOHTPOJIA);
(YHKIMOHAPOBAHUS KIJIETOYHBIX CTPYKTYDp, | OMOIOTHYeCKHX nmabopaTopHEIE PadOTHL;
KJICTOK, OPTaHOB, CHCTEM, OPTaHI3MOB, 3KOCHCTEM; | OOBEKTOB, KOHTPOJIBHEIC PabOTHL;
- 3aKOHOMEPHOCTH NpOTEKaHUs | OMOPHU3NIECKUX U co0eceI0BaHNUE; 3a/1a4a;
TEPMOJANHAMHUYCCKUX TIPOLECCOB B 6uocucremax; OMOXUMHUYECKUX IIpOBEpPKaA paGoqef/'I
- CTpoeHue u (yHKIIMOHUPOBAaHUE | OCHOB, MEMOpaHHBIX TeTpaan
MaKpPOMOJIEKYJI, MAKPOMOJIEKYJIIPHBIX KOMIUIEKCOB | MPOIECCOB U
(6enkoB, HYKJIEHHOBBIX KUCIIOT); MOJIEKYJISIPHBIX
- (hM3UKO-XUMHYCCKHE MEXAHU3MBI NMPOTCKAHHUS | MEXaHU3MOB
MEMOpaHHBIX MPOIECCOB U MPHHIUIBI PETYJSIHA | KU3HEACITSIbHOCTH
U CAMOPETYIISALIUH KUBBIX CUCTEM;
- TPUHIMIBI ¥ OCHOBHBIE 3aKOHOMEPHOCTH
9HEPreTUYCCKUX IMPOIECCOB B KHUBBIX CUCTEMAX; -
MEXaHU3MBl ~ BO3ACUCTBUS  (U3MYECKHX  H
XMUMHUYIECKHUX (DAKTOPOB HA JKUBBIE CHCTEMBI
2. 3HaTh IIPUHLIMIIBI 6mopu3MIecKux u WHauBuayanbHbIl,
OMOXMMHYECKUX OCHOB, MEMOPAHHBIX MPOIIECCOB U PYIIOBOH 0I1poc;
MOJIEKYJISIPHBIX MEXaHU3MOB JKU3HEACSATEIIbHOCTH TECTHPOBAaHUE, IHUCHMEHHBIC
OTBEThI HA BOIPOCHI, YCTHBIN
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ompoc (BompoCHI JUIs
CaMOKOHTPOJIs);

nmabopaTopHEIe paborTsr;
KOHTPOJBHEIC pabortsr;
cobecenoBaHuE; 3aj1a4a;
IPaKTUYECKOe 3a/1aHue;
CTaThs; CHUTYallHOHHBIC

3aJlaudl U TECTBI; JUCKYCCHS;
pabouas TeTpanb;

1. 3HaTh: OCHOBHBIE (DU3UKO-XUMHUYECKUE METOJbI
HCCcIeI0BaHHsl ONOJIOTHYECKUX CUCTEM;
- IPUHIUIBI paboTHI HA TaOOPaTOPHBIX MpUdopax

OIIK-6 -
CITOCOOHOCTH
MIPUMEHSTh
COBPEMEHHbBIE
JKCIIEPUMEHTAIIbHbIC
METOIBI paboTHI C
OHOJIOTHYECKHMU
o0BbeKTaMHU B
MOJIEBLIX U
J1a00PaTOPHBIX
yCJ'IOBI/ISIX, HaBBIKHU
paboTsI ¢
COBpPEMEHHOM
annaparypoi

WNunuBuayanbHbIN,
IPYIIIOBOH OIPOC;
nabopaTOpHBIC PabOTHL;
cobeceoBaHue; 3a1a4a;
[IPaKTUYECKOE 3aJaHHE;
CTaThsl; CUTYal[UOHHBIE
3aJa4u 1 TeCThl; IIPOBEPKA

paboueii TeTpaau

2-i
JTan

YMenu

1. VYMmerp: NpUMEHATh METOABI M TEXHOJOTUH
CaMOOpTaHM3alll W  CaMooOpa3oBaHHsS B
obmactu Onodm3uku

OK- 7 - cnocoOHOCTH
K CaMOOpPraHU3alUH
U caM000pa30BAHHIO

WnauBuayanbHbIH,

TPYIIIOBOH oTpoc;
MMMCbMEHHBIE  OTBETHI Ha
BOTIPOCHI,  YCTHBIH  OIPOC
(BotIpOCHI TS
CaMOKOHTPOJIA);
CUTyallMOHHBIC  3aMa4d |

TCCTbI; KOHTPOJIbHBIC pa6OTI)I

1. Ymerb: 00pscHATh ¢usndeckue U xummdeckue | OIIK-5 - WunuBuayansHeIH,

OCHOBBI CTpOCHHS, (YHKIIMOHUPOBAHUS | CHOCOOHOCTD TpyTIIOBOI 0TIpoc;

KJIETOYHBIX CTPYKTYP, KIJIETOK, OPTaHOB, CHUCTEM, | IPUMEHSTh 3HAHHUE TECTUPOBAHHE; IUCbMEHHBIC

OpPTaHM3MOB, 3KOCHCTEM; 3aKOHOMEPHOCTH | TPUHIUIIOB OTBETHl Ha BOIIPOCHI; YCTHBIH

NPOTEKaHMUsl TEPMOJMHAMHUYECKUX IPOIECCOB B | KIETOYHOM ompoc (BomIpoCHI JUIs

Ouocucremax; - CTpoeHHE M (YHKIMOHUPOBAaHHE | OpPraHW3alluu CaMOKOHTPOJIA);

MaKpOMOJIEKYI, MAKPOMOJIEKYISPHBIX KOMIUIEKCOB | OMOIOTUYECKUX nabopaTtopHbIe paboThi;

(OenkoB, HYKICHHOBBIX KHCIOT); - (DU3UKO- | OOBEKTOB, KOHTPOJIBHEIC paboTsr;

XUMHUYECKHE MEXaHHU3MBI MIpOTEKaHusl | OMOPHU3MUECKHX U cobeceoBaHue; 3ama4a;

MEMOpPaHHBIX TMPOIECCOB M NMPHHIMITBI PETYIAIUN | OMOXMMUYECKUX poBepKa paboueit

U CaMOpETYJSIINY JKUBBIX CHCTEM; - NMPUHIMUIBI M | OCHOB, MEMOPaHHBIX TeTpau

OCHOBHBIE ~ 3aKOHOMEPHOCTH  DHEPreTHYECKHX | MPOLECCOB U

MIPOLIECCOB B JKMBBIX CHCTEMAaXx; MEXaHHU3MBI | MOJIEKYJISPHBIX

BO3/IeiCTBUSI  (M3MYECKUX U XUMHYECKHX | MEXaHHU3MOB

(akTOpOB Ha IKUBBIE CHCTEMBl C Y4YETOM | JKU3HEIEATENIbHOCTH

OMO(PU3NUECKUX ACTICKTOB.

2. Ymerb AHAJIM3UPOBATH pe3yJIbTaThl WHnuBuayanbHbIi OIpoc;

71a00paTOPHBIX IKCIIEPHIMEHTOB nmabopaTopHbIe paboTsl,
pabouas TeTpajp,
cobeceoBaHme

1. VYwmers: nmoms3oBaThcs OCHOBHBIMU Ipubopamu, | OITK-6 - WnnuBuayansHeIi,

UCTIONIB3YEMBIMH B IIPAKTHKE OHOJIOTHYECKOTO | CIIOCOOHOCTD rpynnoBoOi ompoc;

SKCIIEpUMEHTA (cniekTpooTOMETp, | IPUMEHSITH TECTUPOBaHME; IHCbMEHHBIE

¢doroanexTpokosopumerp, pH-MeTp, MUKpOMETp M | COBpEMEHHBIE OTBETHl Ha BOIPOCHI; YCTHBIH

Jp.); - OTPEJEINATh COCTAB BEIIECTB M PACTBOPOB C | HKCIIEPUMEHTAJIBHBIE | ONpOC (Bompocs! JUIst

HCTIONB30BaHUEM (DHM3NKO-XUMHYECKIX METO/IOB; METOJBI paboTHI C CaMOKOHTPOJIA);

2. Ymerb  paborarb c OMOJIOTHYECKUMH | OMOJIOTHYECKUMHU nabopaTopHbIE paboTsr;
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00BCKTaMU B MOJICBBIX U Ja0OPATOPHBIX YCIOBUIX | OOBEKTaMU B KOHTPOJIbHEIC paboTsI;
MOJIEBBIX U cobeceoBaHuUe; 3ajaya;
1n1abopaTopHBIX pOBEpKa paboueii
YCIIOBUSIX, HABBIKU TeTpau
paboTEI ¢
COBPEMEHHOI
annapaTtypoi

3-i 1. Bnanmers: HaBeikamu camoopranuzamuu u | OK- 7 - cmocoOHocTs | HAMBHYaTbHBIH,

STaIl camMo00pa3oBaHusl B y4eOHOM MpoIlecce M MpPH | K CAMOOPTaHU3AIUH IPYIIIOBOH ONpoc;
CaMOCTOSTENIFHOW TMOATOTOBKE K Ja0OpaTOpHBIM | M CaMOOOPA30BaHMIO | MUCHMEHHBIC OTBETHI HA
3aHATHUSIM U KOHTPOJTIO 3HAHUI 1Mo OHModu3nKe BOTIPOCHI; YCTHBIN OMPOC

Bian (BoTIpOCHI AT

€Thb CaMOKOHTPOJIA);

HaBEI CUTYaIlMOHHBIC 33a]]au 1

KaMH TECTBI; IUCKYCCHS

1. Bnanmers: Tepmunonorneit m ocHoBabiME | OITK-5 - WunnBuayansHbIH,
MOHATUSAMH B oOmacth  OMOPHM3HKH Ui | CHOCOOHOCTB TPYIIIOBOI oTpoc;
OOBSCHEHUS] (PU3WIECKUX W XHMHUYECKHX OCHOB | IPHUMEHSTH 3HAHHUE TECTUPOBAHHE; IHCHMEHHBIC
CTpOEHHH, (YHKIIMOHHPOBAHUS KJICTOYHBIX | MPHHIIUIIOB OTBETHI Ha BOIPOCHI; YCTHBIN
CTPYKTYp, KJIETOK, OPTaHOB, CUCTEM, OPTaHM3MOB, | KICTOYHOH orpoc (Bompocs! UL
9KOCHCTEM; 3aKOHOMEPHOCTH  INPOTEKAaHWs | OpraHW3alnu CaMOKOHTPOJIA);
TEPMOJJMHAMUYECKUX MPOLECCOB B OMOCHCTEMAX; - | OMOJIOTHYECKUX nmabopaTopHbIe paboTsr;
cTpoeHHe W (YHKIHOHHPOBAHHUE MaKpPOMOJIEKYJ, | 0OBEKTOB, KOHTPOJIbHBIC paboThl;
MaKpOMOJIEKYJISIDHBIX ~ KOMIUIEKCOB  (0enkoB, | OMO(U3NUECKHX U cobeceioBaHUE; 3ajaya;
HYKJICUHOBBIX KI/ICJIOT); - Q)HSI/IKO-XI/IMI/IIIGCKI/Ie OMOXHUMHUYCCKUX IIPOBCPKaA pa60qef/’1
MEXaHHM3MBI NPOTEKAHUsI MEMOPAHHBIX MPOLECCOB | OCHOB, MEMOPaHHBIX TeTpajy.
1 NPUHIOUIBI PETYISIAN U CaMOPETYJISIINY JKUBBIX | MPOLECCOB U
CHCTEM; - IPUHINIBI H OCHOBHBIC 3aKOHOMEPHOCTH | MOJIEKYISPHBIX
9HEPreTUYECKUX IPOIECCOB B KMBBIX CHCTEMAaxX; - | MEXaHH3MOB
MEXaHM3MBI  BO3ACHCTBUS ~ (U3MUYECKHX W | )KHU3HEACSATEIBHOCTH
XMMHUUYECKHX (PaKTOPOB Ha KHBbIE CHCTEMBI
2. Bnaners METOJJaMHU HCCIIeIOBAaHUN JlabopaTopHsbie paboThI;
OMOJIOTUIECKUX MOJIEKYIT KOHTPOJIbHBIC paboThI;
cobeceioBaHUE; pabouast
TeTpaab
1. Brnanets HaBBIKAMU paboTs! c | OIIK-6 - JlaGopaTopHsie paboTsr;
COBpPEMEHHOH anmnapaTypoi CIOCOOHOCTh KOHTpPOJIbHbBIE paboThi;
[IPUMEHATD cobecenoBanue; IIPOBEPKaA
COBPCMCHHBIC paboueii TeTpaau
2. BrageTs: IMMPOKMM CHEKTPOM (H3UKO- | IKCIEPUMEHTAIbHbIE
XUMHYECKHX METOJOB M HCIIOJb30BaTh HX [UISL | METOJBI paboTsl ¢
pelieHnsT 3a7a4 JKOJOTHYECKOTO MOHUTOPUHIa, | OMOJOrMYECKHMHU
pPagMoOOHONOTHH, MEIMIUHCKOM, BETEPUHAPHOW | OOBEKTaMHU B
OMOpU3UKH, OMOTEXHOJIOTHA MOJIEBBIX U
71a00paTOPHBIX
YCJIOBUAX, HABBIKU
paboTsI ¢
COBpPEMEHHOM
anmnaparypoi

KOHmpOJleble 60npocovl K mecmy no meme «buonozuueckan mepmodunamuka»

1 Buodwusuka - Hayka o pu3HUecKux mpoleccax B OHOJOrHUecKuX cucremax. [Ipenmer u 3anaun
o6uodusuku. Mcropus pazsutus 6Mopu3nKu.

2. TepMoaMHAMHUYECKUE CUCTEMBI, UX KJIacCU(UKanus.

3. PaBHOBecHOE COCTOSTHHE TEPMOJINHAMHYECKONW CHCTEMBI.
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[TapameTpsl TEPMOIMHAMUYECKUX CUCTEM.

3aKOHBI TEPMOINHAMUKH.

OuTanenus, 3aKoH ['ecca.

TepMonnHaMuyecKast BEPOATHOCTD.

N300apHO - N30TEPMUYECKUI U U30XOPHO - U30TEPMUUECKHUI TOTEHIUAIIBI.
bronornyeckue cucTemsl ¢ NO3ULUN TEPMOJUHAMUKH.

10.OHTpOnuUs OTKPHITON TEPMOJANHAMUYECKONW CUCTEMBI.
11.CraunonapHoe cocrosinue, Teopema IIpuroxxnna.
12.TepmMoarHaMHUECKUE TTIOTOKU, 00OOIIEHHBIE CHITBI U KOA(PHUIIMEHTHI.

IIpuMepsI TeCTOBBIX 3a1aHUM:

1. K 3KkcTeHCHBHBIM TEPMOANHAMHUYECCKUM INapaMeTpaM OTHOCATCH:

1. naBnenue 2. temmeparypa 3. 00beM 4. MOJsIpHAs KOHLIEHTPAIHS BEIIECTBA
5. HeT MPaBMWIIBHOTO OTBETA

2. OTKpPBITOI TEPMOAUHAMHUYECKOH CHCTEMOI sIBJIsAeTCS

1. 3anasgHHas amIyja c )KUIKOCTbIO
2. aTOM KHUCIIOpOJia

3. MOJIEKYJIa BOJIbI

4. monekyna JJHK B xxuBoii knetke
5. HET IPaBUJIBHOTO OTBETA

3. BrpiOepuTe TEpMOAMHAMUYECKYH) CHCTEMY, I'/le 3HAYEHHE SJHTPONUM OyJAeT CHUKATHCH,
T.edS<0 :

arONE

3anasHHas CTEKJISTHHAsS amITysa
Kunammii yaiitauk

paboTaroniuii ABUTATENb AaBTOMOOHIIS
MOJIOJIOM pacTyILHUi OPraHUu3M

Her npaBunbHOrO OTBETA

5.3aKoHbI TEPMOAUHAMHUKHU MOKHO UCITOJB30BATDH AJISI ONIMCAHUA SHEPIrE€TUIECCKUX IIPOLIECCOB,
NMPOTEKAIIIUX B OTACJIbHBIX MOJIEKYJIaX

1.

2.
3.
4
5

BOJIbI
MOJIeKyJbl 6enka ¢ M = 10
AMUHOKHCIIOTBI

KUPHOH KUCIIOTBI

HET MPaBUIILHOTO OTBETA

KonTtpoJabHbie Bonpockl K TecTy 1o TeMe «Mouteky/asipHas 0uodusuka.
MeToabl Mccjie10BaHNH»

1 Makpomorekyia - OCHOBa OpraHU3alui U QYHKIIMOHUPOBAHUS OMOJIOTHUYECKUX CTPYKTYP.
2. Kondopmanus MakpoMoJeKy.

3. DnekTpocTatndyeckue B3auMoieiicTusi, Ban-/lep-BaanbcoBbl chitbl.

4. BogopoaHas cBsi3b, THAPO(POOHBIE B3aMMOAECHCTBHSL.
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5. CTpyKTypa BOJBI.

6. IlepBuuHas cTpykTypa O€ITKOBOW MOJICKYJIBI.

7. Bpicime cTpyKTypbl OEITKOBBIX MOJICKYJI.

8. IlepBuunas ctpykrypa HK.

9. Bricume crpykrypst HK.

10.ITnaBnenue JIHK, runepXxpoMHbINA, THIIOXPOMHBIN 3(()EKTHI.
11.BsI3K0CTh pacTBOPOB MaKPOMOJIEKYJI, BUCKO3UMETPHSI.

12 3nexrpodope3 MakpoMOJIEKYII, H30UIEKTPO(HOKYCUPOBAHUE.
13.CenumenTanus MaKpOMOJIEKYJ, ICHTPUPYTHPOBAHHUE.

14. Inddy3us MakpoMOJIeKYI.

15.PH-metpust, pepakromeTpusi.

16.I1ornomnienne cBeTa MaKpOMOJIEKYIaMH, ONITHYECKas INIOTHOCTb.
17.AGcopOrmonHas crieKTpohOTOMETPHSL.

18.NudpaxpacHas u diyopecueHTHas CIEKTPOPOTOMETPHSI.

IIpumepbI TeCTOBBIX 32/ IaHUIA:
1. HenrpudyrupoBanue npopoaurcs npu 40000g. 310 3HAYUT, YTO:

1. ckopocTts BpaieHus: potropa 40000 060poTOB B MUHYTY

2. IEHTPOOEIKHOE YCKOPEHHE Bpalatoiierocst poropa pasusercs 40000 /M

3. HEHTPOOEIKHOE YCKOPEHHUE BPAIIAIOIIETOCS pOTOPA MPEBBIIAET YCKOPEHUE 36MHOTO MPUTSKEHHS
B 40000 pas.

2. Oynyt ocaxknathbcst MoJiekyisl ¢ M.M. 40000 [la

3. MoJeKyIbsl OyayT ocaxkaaTcst co ckoperhio 40000m/c

2. Heo0x0amMo nNpoBepUTh YMCTOTY (FTOMOT€HHOCTH) 0eIkoBOro npenapara. Kakoi meroa Bbl
usdepere 1J1s ITOM meau?

. abcopOLMOHHAas CIEKTPOPOTOMETPHUS

. MHpakpacHas cieKTpopoToMeTpus

. KII u 10OB - cniekTpockormnust

. SIMP, OIIP - cnextpockonus

. IUCK-3JIeKTpodope3 B NOTUAKPUIAMUIHOM Tefie
. BUCKO3UMETPHS

AN DN AW —

3. PacTBoOp coennHeHnsI A IMeeT ONTHYEeCKYI0 IOTHOCTD /{4 = 0,45 . PacTtBop BTOpOIroO
coequHenus b nmeer [ = 0,22. 1 mu1 pacTBopa A cmemauu ¢ 2 mil pacreopa b. Onruueckas
IUIOTHOCTH MOJIy4eHHOi cMecu B okaszanoch pasroii g= 0,30. Hmeercs iu
B3auMmojeiicteue mexxay A u b (pearupyror su Bemectsa A u b apyr ¢ apyrom)?

1. pearupyror
2. He pearupyroT

3. JaHHBIC HEAOCTATOYHBI JJII OTBETA
4, I pearupoBaHUuA HGO6XOI[I/IMO CMCCh IMOAOTPCTh

4. CriekTp B0O30Yy:KIeHHs €CTh 3aBHCHMOCTb MHTEHCUBHOCTH (hi1yopecneHnn
1. OT JMHBI BOJIHBI AJAIOIIETO CBETA

2. OT UHTEHCUBHOCTH ITaJaI0IIEro CBETA
3. OT AJIMHBI BOJIHBI UCITYCKAEMOT'O CBETA
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4.0T UHTEHCUBHOCTHU HCITYCKacMOro CBCTa
5. HEeT NpaBUIILHOTO OTBETA

5. Kakoe u3 nepe4nciieHHbIX CBOWCTB ATOMOB JIC)KHT B OCHOBe SIBJICHHMS 3JICKTPOHHO-
NMApaMarHUTHOIO pe3oHaHca?

. aTOMHas Macca
. 3apsa aapa

. KOJIMYECTBO HEUTPOHOB B SI/IPE

. HE3aIOJIHEHHOCTh AJIEKTPOHHBIX 000JI0YEeK

. HaT4re BO30YKICHHBIX AJIEKTPOHOB HA CUHTIICHTHBIX YPOBHSIX
. HalTM4ue BO30YK/ICHHBIX JIEKTPOHOB HA TPUILJIETHBIX YPOBHSX

AN DN AW =

Konmponwsnwie 6onpocot kK mecmy no meme «buoguszuxa knemxu. Memopanuiy.

CocTtaB ¥ cTpYKTypa KJIETOUHON MeMOpaHBbI.

KunkocTHO - MO3au4Hasi MOJIEb CTPOEHHUS PJIEMEHTAPHOM MEMOpaHBI.

TpaHCrOpT HERNEKTPOIUTOB Yepe3 MEMOPAHBI.

TpaHcriopT HOHOB Yepe3 MEMOpaHbl, HOHHbIE KaHAJIbI.

N30uparenpHas HOHHAS TIPOHUIIAEMOCTh MEMOpaH.

MeMmOpaHHBIH TOTEeHIHAT.

[ToTeHuuman necTBUs, MEXaHU3M II€peAaun OTEHIMAa I1eUCTBUSL.

MexaHu3M MEXKIETOYHBIX B3aUMOJEHCTBUM.

OYyHKIUOHUPOBAHUE CEHCOPHBIX CUCTEM.

O CrpykTypa 1 GyHKIHOHHPOBAHUE PEIETITOPOB CBETOBBIX JIydeH (Ha MpuMepe rias3a
MJIEKOTIUTAIOIIHUX ).

11 .CtpykTypa 1 GyHKIIMOHUPOBAHHUE PEIIETITOPOB 3BYKa (Ha MPUMEPE yXa MIICKOITUTAIOIINX )

12. Tpauncdopmanus pa3apaxureneii B pernentopax, IEpBUYHbBIE U BTOPUYHBIE PELIETITOPHI.

13.Ilepenava CUTHAJIOB OT IJIa3MaTHYECKOW MEMOpPaHbI BHYTPH KIICTKH.

14.Hewmplieunbie popMbl TOJIBUKHOCTH KIIETOK.

15.CtpykTypa U GyHKIIMOHUPOBAHHE MTONEPEYHO - MOJIOCATHIX MBILIILI.

16.MonexkynspHbIi MEXaHU3M COKpAIIEeHUS] MUOGUOPHUILIBIL.

17.Mexanusm cunteza AT® Ha memOpaHax MUTOXOHAPUI

*—‘QOPO.\‘FD.U"P.W!\)H

IIpuMepsI TECTOBLIX 3a1aHUM:

=

HonHble kKaHAJIBI HA IVIA3MATHYECKOI MeMOpaHe NpeacTaBJIeHbI:

1. monexynamu ATD

2. wmonexynamu JTHK

3. MOJeKylaMHu caxapoB

4. MOJIEKyJlaMH WHTETPAIbHBIX OCITKOB
5. Her npaBunsHOTO OTBETa

2.3a ogun muka Na', K* - 3aBucumoii AT®-a3b1 Ha MeMOpaHe B KJIeTKY TpaHCIOPTHpPYeTcs

1.2 vona Harpuss 2. 3 mona Hatpust 3.2 moHa Kanus 4. 3 MOHA KaJIuA
5. HET MpaBUIILHOTO OTBETA

3.I'enepanus IBU:KeHHS] OAKTEPHAJBHBIX KJIETOK OCYLIECTBJISETCS 32 CYeT UCIOJIb30BAHUSA
JHEPIruu:
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rugposn3a Mojekyin ATD

COJIHEYHOTO CBETa

paclICIUICHUsT MOJIEKYJ IoJIMcaxapuaoB
rpagueHTa pH Ha mua3MaTudeckol MeMOpaHe
. HET NMPaBWIbHOTO OTBETA

4. TloreHIHUAJ NelicCTBUS BO3HUKAET:

agrwpnE

Ha AJIepHOI MeMOpaHe

Ha MeMOpaHe MUTOXOHPHI
Ha MeMOpa He XJIOPOILIACTOB
Ha KJIETOYHOH MeMOpaHe
HET IPaBHILHOTO OTBETa

arONE

5. BTOpMYHBIMM MOCPeIHMKAMM IPH Nepeaaydye HHPOPMALMH BHYTPb KJIETKHU CJIYKaT
MOJIeKYJIbI

1. rmuuepona

2. rmanepontpudocdara
3. aleTHIX0JIrHA
4. i-AMO®
S.uHo3uTOIAMdochaTa

KOHmpOJleble 60NPOCHL K mecmy no meme «@Domobuonozuueckue npoueccsl).

1. ®oTobHoNOrNYecKre MpoIecchl. MeXaHU3Mbl MUTPAIIIH SHEPTHH AIIEKTPOHHO-BO30YKICHHOTO
COCTOSIHUSA B (POTOOMOJIOIMYECKUX IpoLieccax.

. 3akoH ()OTOXUMUH, IEPBUYHBIE (POTOXMMUYIECKHE PEAKIINH.

. ®oTOpHU3NOTOTHUECKHE TPOLIECCHI.

. @OTOAECTPYKTUBHBIE IPOLECCHI.

JleranbHoe nerictBue YO - mydeit Ha KIETKH.

. doropeakTuBanys.

. doro3zamura.

. CBeToBbBIE M TEMHOBBIE CTAJNH (POTOCUHTE3A.

. Mexanusmsl potodochopunupoBaHus

O~NO A WNN

IIpuMepsI TECTOBLIX 3a1aHUM:

1. K ¢dorodnosornyeckuM mpomeccamM MO:KHO OTHECTH CJIeAYIOIIHE MPOLecchl CHHTEe3a
MOJIEKY.T:

1. JHK B siape 3. AT® na memOpaHax MUTOXOHAPUI
2. AT® na memOpanax xjoporuiactoB 4. 6e1KoB Ha pubocoMax
5. HET NpaBUIILHOTO OTBETA
2. ®oTOAECTPYKTHBHBIE MPOLECCHl B KJIeTKe MPOMCXOAAT NPH AeiiCTBUM CBeTa C JUIMHOI
BOJIHBI

1. 650 - 800 am 3. 1000-10000 um
2. 200 - 300 um 4. 450 - 600 am
5. Her npaBunbpHOTO OTBETA
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3. B cBeToBO¥i cTaanu GOoTOCHMHTE3a NPONCXOAUT CHHTE3 MOJIEKYJI

1. yrneBoaoB 4. A1®
2. TUTMEHTOB 5.ATO®
3.yriexucioro rasa

4., PacreHue mojaBepraercs /JeiicTBHIO cBeTa ¢ AJIUHON BoJHBI 200 HM. Bo3Mo:kHo Jiu B
nporexkanue (Gporopu3noaI0ru4ecKux NpoueccoB B 3TOM pacTeHuu ?

1. na 2 . 1a, HO ¢ HEOOIBIIUMU CKOPOCTIMU

3. J1a, eciii pacTeHHE cpazy Mociie 00JIydyeHHs IOMECTUTh B TEMHOE MECTO

4. na, eciiy pacTeHHE cpazy Mocie 00IydeHHs TOMECTUTh B TepmocTtaTr 1pu t = 30 °C
5. Her

5. Kakoe u3 yrBep:k1eHunii BepHo
1. mpeaBapuTeNIbHOE 00JYICHHE KIETOK JIJTMHHOBOJIHOBBIM CIIEKTpOM Y D-J1ydeil MOBBIIIAET
YCTOMUYMBOCTD K IEUCTBUIO KOPOTKOBOJIHOBOTIO Y ®D-criekTpa
2. (hoToperyspHbIe IPOLIECCHl B OpraHU3Max MPOUCXOAT Ipu AeiicTBun Y @-cBeta
3. B mporecce POTOCHHTE3a MPOUCXOTUT CUHTE3 MOJIEKYJI JIUTIHUIOB
4. @OTOAECTPYKTUBHBIEC IPOIIECCHI TPOUCXOAT C ydacTHeM (PUTOXpOMa
5. HET IpaBUJIIBHOTO OTBETA

[lepen npoBeeHNEM HTOTOBOI0 KOHTPOJISI TIPETIOIaBATEb BEIYKCIIACT CPelHee 3HAYeHn e
MPOLIEHTA MPABUJILHBIX OTBETOB HAa BOIPOCHI TPEX PYOEIKHBIX TECTOB, COOTBETCTBYIOIIUX IPOBEPKE
c(hOpMUPOBAHHOCTU KaXKJI0M KOMIIETEHIIUU B X0/I€ Y4€OHOTO ceMecTpa.

Kpurepun onenkn (B 6a/u1ax) A TeCTHPOBaHMS, IEPEBO/ NPOLEHTOB B 0aJLIbI:

«5» - 90-100% BepHBIX OTBETOB
«4» - 70-89% BepHBIX OTBETOB
«3» - 50-69% BEpHBIX OTBETOB
«2» - 0-49% BepHBIX OTBETOB

Onucanue 1a00paTOpHBIX padOT ¢ KOHTPOJIbHBIMH BOIIPOCAMH

1. ONPEJAEJIEHUE KOHUHEHTPALIMX NOHOB BOJOPO/JIA B
PACTBOPAX (PH-METPUS)
Konumponvnoe 3adanue. I3smeputs 3Hauenne pH pacTBopa KMCIOTHI WM IIET0YH HEU3BECTHON
koHUeHTpauuu. [1o 3Hauennto pH onpeaenuTs KOHIEHTPAIMIO JAHHOTO PacTBOPA.

KoHTposIbHBIE BOITPOCHI U 331a4H:

1. Onwummre npouecc 06pa3oBaHus NEKTPUUECKOTO MOTEHIMAA HA CTEKJITHHOM 3JIEKTPOJIE.

2. Kakumu mapamerpaMu pacTBopa OmpeesieTcs BeInIrHa "MeMOpaHHOTO ITOTeHIHaIa" Ha
CTEKJITHHOM 3JIeKTpoie?

3. Kakyro ¢hyHKIHIO BRITIOTHSIET dJIEKTPOI cpaBHEHUs B pH-MeTpe?

4. MoXHOIM ITyTE€M M3MEpeHHUs "MeMOpaHHOro MOTeHLHana" Ha CTEKJISTHHOM 3JeKTpojae( WIu
KaKOM-THOO MHOM) OTpEIENNTh KOHIEHTPAIMIO APYTUX HOHOB, Hampumep, K', Ca™, CI?
OO0bscHuUTE.
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Kakue >xungxoctu Oynyt o6nanats 3HaueHusmu pH >14, pH< 0?

Urto o3Hauaetr TepMuH "cranaaptusanus pH -merpa" ?

Kak Bnusier Temniepatypa Ha BenuuuHy pH pactBopos?

Paccunraiite 3nauenue pH 0,001 M BogHOrO pacTBopa COJSIHON KUCTIOTHI

OOBSICHUTE HECOOTBETCTBHE MEXIY TEOPETHMYECKH OKHIAeMbIM W H3MEpeHHbIM Ha pH-
MeTpe 3HaueHUsIMU pH TuCTIIIMPOBAaHHON BOJBI.

10. PaccuuTaiite 3nauenue pH 0,01 M BogHOro pacTBopa ruipOOKHCH HATPHSI.

© oo N O

2. ONPEJIEJIEHUE MTOKA3ATEJISI IPEJIOMJIEHUS ) KUJIKOCTEM
Konmponvnoe 3adanue. VI3MepuTh 1MokazaTelb MPEIOMICHHS pacTBOpa ¢ HEM3BECTHON
KOHIEHTpalKel U ONpeNleUTh M0 rpauKy ero KoHIeHTpauuo. KoHTposibHbIE BOIIPOCHI U 3a/1a4H:
1. Onuure npouecc NpesoMIEHNs CBETa Ha IPaHUIIE pa3zelia ABYX Cpes.
2. Kak MOXHO OnpeeNIuTh OTHOCUTENBHBIN [MOKa3aTes b MPEIOMIICHHS KUAKOCTH?
3. OnummTe cxeMaTHYyHOE YCTPOUCTBO pepakTOMETpa ¥ MPUHIIUI €r0 PabOTHI.
1. B uem 3akirovaercs sSIBICHUE IMOJTHOTO OTPAKEHUS CBETOBOM BOITHBI?
2. Onpenenurte, MpU KaKOM yIiie TaJEHUS JIyd, OTPAaXCHHBI OT TPAHUIIB pasfenia JBYX Cpel,
MEePIEeHIUKYIIAPEH MPEIOMICHHOMY JTy4y.
3. Kak mocTpouTh KaJMOpPOBOYHYIO KPHBYIO MJIsi OIPENEICHUS KOHIICHTPALMH BEUIeCTBA II0
MOKA3aTelto MPeoMIICHHS pacTBopa?
4. Or Kakux MapaMeTpoB MOJIEKY] B pPAacTBOPE 3aBUCUT BEJIMYMHA I10Ka3aTeis IPeTOMIICHUs
JKAOKOCTHU?
5. MOHO JId 10 TMOCTpOoeHHOW Bamu kaarOpoBOUHOM KpuBO# onpenenuTh koHueHTpaiuio NaCls
OMOJIOTMYECKHX KUJIKOCTSIX, HAIPUMED, B CHIBOPOTKE KPOBH?
6. Haiingute mokasaresnb MPeIOMIICHHUS )KUIKOCTH, €CITH JIy4 MPEJIOMIICHHBIH Ha TPAHUIE KUAKOCTH C
BO3/IyXOM IEPIECHANKY/ISPEH OTPaKEHHOMY, asin yria naaeHus pasex 0,8.

3. CHIEKTPOCKOIIMYECKHUE METO/bl ABCOPBIITMOHHAS CIIEKTPOCKOIIUA

Koumponvnoe 3adanue. I3MepuTh ONTHYECKYIO MNIOTHOCTh PacTBOpa Oenka Mpu JTMHE BOJIHBI
280 aM. OnpenenuTh KOHIIEHTPAIMIO Oelika B JAHHOM PacTBOpE.
KoHTpoibHBIE BOTPOCHI U 33J1a4H:

1 Onwumure ¢puznyeckue Nporecchl NPOUCXOASIINE MPU NOTIOMIEHUH CBEIa MOJIEKYyJIaMHu.

2. OOBsicHUTE MOHATHE " MOJIEKYJ1a B BO30YKICHHOM COCTOSIHUM'".

3. Kakyro 3aKkOHOMEpPHOCTh ONHMChIBaeT 3akoH Jlambepra-bapa?

4. O0bscHUTE 3HAYEHHE  TEPMHUHOB "morjomeHue  MoJieKyn', "onTuueckas MJIOTHOCTb
MOJIeKyI".

5. Onuumre cxeMaTUYHOE YCTPOMCTBO U MPUHIMI PaOOTHI aACOPOIIMOHHOTO CIEKTpo(oTOMETpA.

6. B yem pasnuuus TEPMHHOB '"CIIEKTp TIOTJIOMIEHHS pPacTBOpa MAaKpOMOJeKyn', 'CIeKTp
IIOTJIOIEHUS MAKPOMOJIEKYN'"?

7. YUro O3HA4aeT MOHATHE "MBOMCTBEHHAS pupoaa (IyalMCTUIHOCTR)" cBeTa?

8. HazoBute xpomodopHbIE TPYNIUPOBKU OEIKOBON MOJEKYIbl, XapaKTEPU3YIOIIUECT Amax B
yIbTpapHOIETOBOM 00JaCTH CHEKTpA.

9. PactBop BemectBa A umeet g0 = 0,3. PactBop BemiectBa b umeet J0=0,01. K 1 ma pactBopa
A mpwmuin 1 Mo pactBopa b. Ontudeckas riioTHOCTh notydyeHHou cMecu [og0= 0,2. Pearupyrot
mu BeuiectBa A u b apyr ¢ apyrom? O6bscHuTE.

10.PactBop Monekyn ¢ mojekyisipHoi Maccod 1000 m xonmeHTparmumeit ¢ = 10 mr/mi oGnamaer
ONTUYECKON TUIOTHOCTHIO [s540 = 0,4. Berumcnure MONSpHBIA KOIPPUIMEHT IKCTHHIIMH ITUX
MOJICKYII.

4. BA3KOCTb PACTBOPOB
KoHTpoIIbHBIE BOITPOCHI U 331a4H:
1 OObscHuTe TepMUHBI "KMHEMaTH4ecKass BSI3KOCTH',"OTHOCHTEIbHAs BSI3KOCTh", '"yaenbHas
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BA3KOCTB'', XapaKTEpUCTUYECKas BA3KOCTh'.

OT Kakux mapaMeTpoB MOJIEKYJI 3aBUCHUT BSI3KOCTh UX PACTBOPOB?

3. Uro coboii mpexacraBnser BHcKo3uMeTp? Kakue THMIBI BHCKO3MMETPOB MCIONB3YIOTCS IS

ornpezeneHus BA3KocTu?

Kakue nmapameTpsl MOJIEKY MOYXHO OIPEAEIUTh IPU TOMOIIU BUCKO3UMETpa?

Urto o3Havaer TepMUH 'MOCTOsAHHAs BuUckozumeTpa'? Kak onpegenuTs 3Hauye€HHE HTOM

MOCTOSTHHOU?

6. UeMm xapakTepHu3ylOTCsI HBIOTOHOBBI KUAKOCTH?

Urto 03HaYal0T TEPMHHKI "TaMHUHApHOE TeueHue", "TypOyneHTHOe TeueHue"?

9. K 1 mx pactBopa ¢ BA3KOCThIO No1= 4 [la ¢ noGaBuiu 2 M1 pacTBOpa ¢ BA3KOCTHIO Mo2= 10 Ilac.
Paccuuraiite ynenbHyr BSI3KOCTh MOJIy4yeHHOH cmecH. Kak Oyzner H3MEHATbCS BSI3KOCTh
OCJIKOBOTO pacTBOpa IpH 1o0aBiaeHUU coneli? OOBsICHUTE.

10. Ecniu 6akTepuu 00paboTaTh pacTBOPOM JETEPIeHTA, BA3KOCTh CYCIIEH3UH 3aMETHO TOBBICHUTCA.
Ecmu cycnensuto OpicTpo oTneHTtpudyruposarb, Bce konmmuectBo JJHK wm PHK Beimamer B
ocanok. OJHaKo,HalOCaqOYHAs JKUAKOCTh BCE eme ocraercst Bsi3kod. Kakoe oOBsicHeHue
MPEIJIOKUTE ITOMY SIBICHUIO?

N
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5. IBMEPEHUE PA3BMEPOB MAJIBIX OBBEKTOB CIIOMOIbIO
MHUKPOCKOIIA.
KOHTpoJIbHBIE BOIIPOCHI U 337a4H:

1. Onuumre cxeMaTMYHOE YCTPOMCTBO CBETOBOI'O MUKPOCKOIIA.

2. Kaknmu nmapameTpamu OTpesieNsieTcsl yBeIMUSHHE CBETOBOTO MUKPOCKOTIA?
3. UeMm nmumMHUTHpYETCS pa3peLIaronas CliocOOHOCTh CBETOBOTO MUKPOCKOIIA?
4. Yro o3Ha4aeT TEPMHUH "4HCIIOBas anepTypa’?

5. OnuiuTe yCcTpoRCTBO OKYJISIPHO-BUHTOBOTO MUKpOMeTpa?

6. Kak onpenensiercs 1ieHa AICHUSOKYIIPHO-BUHTOBOTO MUKPOMETpa?

7. Uto o3HauaeT noHATHE "MOJIE3HOE YBETUYEHHE MUKpOCKoma'"?

8. C xakoif 1eNbI0 UCTIONB3YIOT B CBETOBON MHUKPOCKOIIMYA MMMEPCHOHHOE MAacio?

9. B OOBIYHOM CBETOBOM MHUKPOCKOIIE co CBETJIBIM 1oJIEM OKpalleH-
HbIE B 0J1eTHO-PO30BBII CBET KJIETOYHBIE CTPYKTYpBI (Harmpumep,
KJIETOYHAast CTECHKA) Ooynyt IJI0XO BU/IHBI. Kakyro IIPOCTYIO MOJIU-
¢bukanuio MHUKpOCKOIIa Bol MOJKETE IPEJIOKUTH JUISE YBEJINYCHUS
KOHTpAcTa MEXy CTPYKTYPOH U OKpY’Karolen cpeon?

10. [qns 4ero UCIOJIb3YIOTCS MTOKPOBHbIE CTeKJa B MUKPOCKOIIHH. Yro
IPOU30UET c n300pakxeHueEM OMOJIOTNYECKOTO 00BeKTa, eciu OH

HaxXOoJUTCA B JKUJKOCTHU, a IOKPOBHOEC CTCKIIO OTC}’TCTByeT?

6.9JIEKTPOKUHETUYECKUE SABJEHUS. MUKPOJJIEKTPO®OPE3.
KoHTponbHbIE BOIPOCH! U 33/1a4H:
1. OOBbsACHUTE 3HAUECHUE TEPMHUHA «IJIEKTPODOpPE3».
2. Kakue mapameTpsl KIETKH MOXKHO ONPEAETUTH MPU TOMOIIHN d1eKTpodopesa?
3. YTo 03Ha4YaeT TEPMHH «JI3€TTa- HOTEHIUAI» U KaK ONpeAeNuTh 3HaUeHHEe ATOro MOoTeHIaa?
4. Kakue napamMeTpsl MaKpOMOJIEKYJIbl MOKHO ONPEIETUTh METOJIOM JeKTpodopesa?
5. Onumure npouecc onpeeieHne: MacChbl MAKpOMOJIEKYJIT AJIEKTPOPOPETUIECKHM METOIOM.
6. Kakumu npenmyiiecTBamMu 001a71a€T METO/ «JIBOMHOTO 3IeKTpodope3an?
7. Kak mpu momomu 3nekTpodope3a MOKHO OINPEAETUTh 3HAYEHHE H303JIEKTPUYECKON TOUKHU
0EIKOBON MOJIEKYIIbI?
8. Kak M0O>KHO OIpeenuTh «3JIeKTPOPOPETHUECKYIO OIBUKHOCTD) MOJIEKYIIbI?
[Touemy mpu >1eKTPOPOPETUYECKOM pa3AeIeHUH MaKpPOMOJIEKYN MCIOJIB3YIOT Oy(epbl ¢ HU3KOH
KOHIICHTpaIuen coyei?
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10. B xaxwux OGJ’I&CTHX JeJI0BEUECKOU JACATCIIBHOCTH W B KaKHUX HOEIAX MOXHO HCIIOJIB30BaTh
anexTpodopes?

Onucanue MCTOAUKH OLICHUBAHUA:

Kpurepun onenkmu:

3amuTa Kaxa0# 1adopaTopHOl pabOTHI OIIEHUBAETCS MaKCUMAIBHO B 10 6amioB
e 9-10 GaymIOB BBICTABIISIETCS CTYICHTY, CCIIMBBINOIHII JIAOOPATOPHYIO pabOTy, KOHTPOJIBHOE
3aJjaHue, MPOJAEMOHCTPUPOBAT YBEPEHHOE BIIAJIEHUE METOJUKON M yCTPOMCTBOM MpHOOpa.
OTtBeTuI1 Ha BCE BOIIPOCHI

e 6-8 0ayIOB BHICTABISIETCS CTYACHTY, €CIIM BBIIOJIHWII Ja00paTOpHYIO paboTy, KOHTPOJIBHOE
3ajaHue, NMPOJEMOHCTPHPOBAJ YBEPEHHOE BIIaJICHUE METOJUKOM M YCTPOMCTBOM Ipubopa.
OtBetnit Ha Bce Bompochl. [Ipy oTBeTe Ha BONPOCHI JOMYCKAaeT HErpyOble OIIMOKH H
HETOYHOCTH.

e 3-5 0aIoB BBICTABIAETCS CTYACHTY, €CIH BBITOJHWI JTAOOPAaTOPHYIO paboTy, KOHTPOIBHOE
3aJjaHue, IPOJICMOHCTPUPOBAJ YBEPEHHOE BIIAJICHUE METOANKOMN U yCTpOiicTBOM Ipubopa.

e (-2 - OamwioB BBICTABISETCS CTYICHTY, €CIM HE BBIIOJIHWI JIAOOpPAaTOpHYIO padoTy,
KOHTPOJILHOE 3aJIaHHe.

JK3aMeHAIlNOHHBbIE OHJIEThI

CtpykTypa 53K3aMEHAI[MOHHOTO Owmiera. DK3aMCHAllMOHHBIA OWJIET COCTOUT W3 JBYX
TEOPETUYECKHX BOIMPOCOB, BKIIOUEHHBIX B MPOTrpamMMy IUCHUIUIMHBI W PacuyeTHOM 3agaud.
Kaxnpiii Bonpoc onenuBaerca 10-to Oammamu. Takum o0pazom, MakCUMalbHBIA Oaii, KOTOPBIA
MOYKHO TIOJYYHTh Ha dK3aMeHe coctanisieT 30 OamoB. bambsl, momydeHHbIE IPU cade SK3aMeHa,
CYMMHPYIOTCS ¢ OaiyiaMu, IOoJTy4eHHBIMU B XoJie cemectpa. [lepeBoa onenku u3 100-6anpHOI B
YeThIpex0aITHbHYIO TIPOU3BOIUTCS CIEAYIOUIM 00pa3oM:
- otimaHO — oT 80 10 110 GammoB (Bkitouas 10 moomnpuTenbHbIX 0aIoB);
- xoporto — ot 60 1o 79 6anoBs;
- YIOBJIETBOPUTENIBHO — OT 45 110 59 6ainos;
- HEYJIOBJIETBOPUTENLHO — MeHee 45 0aJlsioB.

IIpuMepHbIe BONPOCHI K 3K3aMeHY N0 Onodusuke

1.IIpenmer u 3anaun Ouodusuku. Mcropus pa3Butus Hayku

2. TepmoanHaMHUUYECKUE CUCTEMBI, UX Kilaccudukanus. [TapameTpbl TEpMOAMHAMUYECKUX CUCTEM.
PaBHOBecHOE cOCTOsSIHUE TEPMOAMHAMUYECKOIN CUCTEMBI.

3. 3aKOoHBI TEPMOJUHAMHUKHU. JHTAJIBIINSA TEPMOAMHAMUUYECKOM cucTeMBbl, 3aKkoH ['ecca.

4. TepmoauHaMHueCcKasi BEPOSITHOCTh. TepMOJMHAMHUYECKHE TOTEHIIUAIbl OMOXUMHUECKUX
peaKuuu.

5. bruonornyeckre CUCTEMBI C MO3ULIUN TEPMOJAMHAMUKH. DHTPOINS OTKPHITON
TEPMOJUHAMHYECKOM crcTeMbl. CTallMOHApHOE COCTOsIHME, Teopema [Ipuroxuna.

6. TepmomuHammuueckue MOTOKHU, 00001IEHHBIE CHIIBI M Kod(uLneHThl. [IpuMenenune nunenHoi
TEPMOJIMHAMHKH B OMOJIOTHUH.

7. MakpomoJiekyna - OCHOBA OpraHu3aluy U GyHKIIMOHUPOBAHUS OMOJIOTHYECKUX CTPYKTYP.
Kondopmanus makpomosnekyn. CTaTUCTHYECKHH XapakTep KOH(GOpPMAIIU MaKpOMOJIEKY. 8.
Cnabble B3aMOIEUCTBUN B CTAOMIIM3ALMN BBICIINX CTPYKTYP MaKpOMOJIEKY,
Ha/IMOJIEKYJISIPHBIX KOMILJIEKCOB, MEMOpaH (BOAOPOAHAsS CBS3b, JIEKTPOCTATHUYECKUE
B3aiimozeiicTusi, Ban-/lep-BaanbcoBbl cuiibl).

9. Ctpykrypa BOABI M rUAPO(OOHBIE B3aUMOIEHCTBUS B OMOCTPYKTYpax.

10. IlepBuyHas U BBICIINE CTPYKTYPbI MOJIEKYJ OEIIKOB.

11. IlepBruyHas 1 BBICIINE CTPYKTYPbI MOJIEKYJ HYKJIEHHOBBIX KUCIIOT.
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10. [ornomenue cBera pacCTBOPaMU MaKpoMOJIeKysl. AGcopOIIMOHHAs CIEKTpo(oTOMEpHs.
12.Nudpakpacuasi, GioypectieHTHas crieKTpodoromepus.

11. lucnepcust ONTUYECKOTO BPALEHUS, KPYTOBOM JUXPOU3M.

12. DnexkTpoHHO-TTapaMarHUTHBIN U siAEpHO-MarHuTHBIN pe3oHanc. AMP, OIIP — cnektpockonusi.
13. BsizkocTh pacTBOpoOB, AuQy3usi, cCeTUMEHTAIHS MOJIEKYJ. Bucko3umerpus,
LHEHTPU(PYTUpOBAHUE.

14. Dnekrpodopes, H303TEKTpHIECKOe POKYCHPOBAHHE MAKPOMOJICKYII.

15. buonornyeckue MeMOpaHbl, UX COCTaB CTPYKTypa.  MozeabHble MEMOpPaHHBIE CUCTEMBI.

16. IlaccuBHBIM TpaHCIOPT BeUIECTB uepe3 OnomMeMOpaHbl. TpaHCHIOPT HEIIEKTPOIUTOB.
[Tponuaemocts MEMOpaH /17151 BOJBI.

17. TpancHOPT JAEKTPOIUTOB. DIAEKTPOXUMHUUECKUI ToTeHIMan. IOoHHOe paBHOBECUE HA IPAHULIE
MeMOpaHa-pacTBOp.

18. AKTUBHBIN TpaHCTIOPT. THITBI aKTUBHOTO TPAHCIIOPTA B OMOJIOTHUECKUX CHCTEMAX.

19. Honnsle kaHanbel. HMoHodopel: mepeHOCUMKHM H KaHamooOpasyromue areHTbl. MoHHas
CEJIEKTUBHOCTh MeMOpaH. MexaHn3Mbl aKTUBAIIMH U MHAKTUBALIUN KaHAJIOB.

20. IToTenuuman nokost Ha MeMOpaHe KJIETOK, MEXaHU3M BO3HUKHOBEHUs U nojaepxkanus 111
21. Ilorenuman neiicreus. Pacripoctpanenne HepBHOro umnyibca. KabenpHble cBOMCTBa HEPBHBIX
BOJIOKOH.

22. OO0me 3aKOHOMEPHOCTH YHEPTETHIECKOT0 0OMEHa B KHUBBIX cucTeMax. JIokanuzanus u
CTPYKTYpa 3JIEKTPOTPAHCIIOPTHBIX Lienieil B MeMOpaHax, CTPYKTYPHbIE aCIEKThI
(YHKIIMOHUPOBAHUSI CBSI3aHHBIX C MEMOPaHOIl IEPEHOCYNKOB, accuMeTpusi MeMOpaHbl. CBs3b
TPAHCIOPTA HOHOB U Ipoliecca MepeHoca IMEKTPOHA B XJIOPOIUIACTAX U MUTOXOHAPUSX.

23. OCHOBHBIE MOJOXKEHUS TEOpUH MUTUEIUIA, JIIEKTPOXUMUYECKUI T'PaIUEHT IPOTOHOB,
SHEPrU3HPOBAHHOE COCTOSTHUE MeMOpaH, poib BekTopHoit H' - AT®asbL.

24. OCHOBHBIE TUIIBI COKPATUTENbHBIX U MOJBMUKHBIX cucTeM. Hembleunbie popmbl
HOJBM)KHOCTHU KJIETOK. MOJIEKyISIpHbIE MEXaHU3Mbl HEMBIIIEYHOH MOABHKHOCTH.
25. Ctpykrypa ¥ pyHKIIMOHUPOBAHHE MOTIEPEYHONOIOCATON MBIIIIIBI TO3BOHOYHBIX.
MosekyssipHble MEXaHU3MbI OABM)KHOCTH OEIKOBBIX KOMIIOHEHTOB COKPATUTENILHOTO anapara
MBI,
26.@oropeuenuus. CTpoeHUE 3pUTEIBHON KIETKU. MONEKyIspHas OpraHu3anus
¢doropenenTopHoil MEMOpaHbl, TMHAMUKA MOJIEKYJIbI 3pUTEILHOTO MUTMEHTAa B MEMOpaHE.
27. ®orobuonoruueckue mpoueccbl. OCHOBHBIE CTa UM (POTOOHOIOTUYECKOro Mpolecca. 3aKOH
boToxumMHH, NEPBUYHbIE (POTOXUMUYECKUE PEAKIINH.

28. ®oroperynsaTopHblenpoecchl. OCHOBHBIE TUITBI (POTOPETYIATOPHBIX PEAKLIUH PACTUTENBHBIX U
MUKpPOOHBIX OpraHu3MoB: (poromopdorenes, GoToTponusM, GoToTakcuc, POTOMHIYLIMPOBAHHBIN
KapoTHHOreHe3. GUToxpom — yHUBepcallbHas (OTOPELENTOPHAs CUCTEMA PErYIIALUN MeTaboIu3Ma
pacTeHuM.

29. ®oronectpyktuHble npoueccbl.  JIHK xak 0oCHOBHast BHYTPUKJIETOUHAs MULIEHb IIPU
JIETaJIbHOM U MyTareHHOM JIeHCTBUM ylIbTpaduoneToBoro ceera. JddexTrl poTopenapanuu u

(b OoTO3aITUTHL.

30.CtpykTypHas opranu3anus 1 QyHKIMOHUPOBaHUE (OTOCUHTETHUECKUX MEMOpaH.
dorocuHTETHYECKAs €IMHNLA. J[Ba TUIIA MUTMEHTHBIX CUCTEM U JIBE CBETOBBIEC PEAKIUH.
Opranuzanys u GQyHKIIMOHUPOBaHHE (DOTOPEAKIIMOHHBIX IEHTPOB.

31. TopmonanpHas penenuus. OOmMEe 3aKOHOMEPHOCTH B3aMMOJEHCTBHS JIUTAHIOBB
perientopamMu. Posib CTpYKTYphbI MJ1a3MaTHYECKOil MeMOpaHbI B IIPOLEcCe Mepeaayd TOPMOHAIBHOTO
curHaina. PenenTtop-onocpeoBaHHbI  BHYTPHUKJIETOUHBI  TpaHcnopT. IlpeacraBmenus o
LUTOIJIa3MEHHO-SJIEPHOM TpaHcropTe. MeTo/1bl Hcce10BaHus TOPMOHAIBHBIX PELENTOPOB.

32. Cencopnas peuenuus. I[Ipobrema compspkeHHs MeXIy NEpBUYHBIM B3aUMOACHCTBUEM
BHEIIHEr0 CTUMYJIa C PELENTOPHBIM CyOCTpaTOM U TeHepalueil pernenTopHoro (reHepaTopHOro)
noreHnmana. OOmMe mpencTaBleHUs] O CTPYKType M (YHKIMH PpElenTOpHBIX KJIeTOK. Mecto
PELENTOPHBIX MPOLIECCOB B pabOTE CEHCOPHBIX CUCTEM.
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33. MexaHnopeuemntusi. Peuenrophsie OKOHYaHUSs KOXH, MPONPUOPELIEHTOPHI.
MexaHopenenTopbl OpraHoB 4yBCTB: OpraHbl OOKOBOM JIMHHUU, BECTUOYISIPHBIN ammapar, KOpTHEB
opran BHyTpeHHero yxa. OOmmue mpencraBieHuss o pabore opraHa ciyxa. CoBpeMeHHbBIE
MIPEACTABJICHNS O MEXaHU3MaX MEXaHOPELENIUHU, FT€HEPATOPHBIN NOTEHINA. DIEKTPOPELICHIIHS.

34. Xemopeuenuus. O6onsiare. Bocnpusitue 3amaxoB: mopory, kinaccudukanus 3amnaxos. Bkyc.
BkycoBbie kauectBa. CTpoeHHEe BKYCOBBIX KJeTOK. [IpoOiieMa BKYCOBBIX pELENTOPHBIX OENKOB.
Peuneniuss MemmatopoB W  ropMoHOB. [Ipobrnema KIeTOYHOro y3HaBaHWs. MeXaHU3MBI
B3aUMO/ICHCTBUS KJIIETOYHBIX [IOBEPXHOCTEM.

YTBep:KkaeHo
Ha 3acenannu xageapsl

OMOXMMHH U OHMOTEXHOJIOTHH
3as. kadeapoii

BAIIKUPCKHUM T'OCYJJAPCTBEHHBIY YHUBEPCUTET BHOJIOT HYECKHM
®OAKYJBbTET
Ok3aMeHanuoHHas ceccusi 20 /20

JAucunnuauna __buoduzuka

9K3aMeHAMOHHBIN Omier Ne 1

1. Tlpeamer u 3amaun 6nodpusuku. Mcropus pazButust 0MODUZHUKH.
2. 3akoHBI (HOTOXMMHUH, IEPBUYHBIC (POTOXUMHUYECKHE PEAKIINH.
3. 3amaua Ne |

[TpuMepHBbIe KPUTEPHH OILICHUBAHUS OTBETA HAa SK3aMeHE (TOJBKO VIS TEX, KTO YUHUTCS C
UCIIOJIb30BaHUEM MOYJIbHO-PEUTHHTOBOM CUCTEMBI O0YUCHUS U OLICHKH yCIIEBAEMOCTH
CTYJEHTOB):

Kpurepun onenkn (B 6ajiax):

- 25-30 6aJ1J10B BBICTABIISICTCSI CTYJICHTY, €CJIM CTYICHT JIaJl TIOJTHBIE, Pa3BEPHYTHIC OTBETHI Ha
BCE TEOPETHUYECKUE BOIPOCHI Onera, MpoAeMOHCTPUPOBAJl 3HaHHE (YHKIIMOHATIBHBIX
BO3MOXKHOCTEH, TEPMHUHOJIIOTUN, OCHOBHBIX 3JIEMEHTOB, YMEHHE MTPUMEHSITh TEOPETHUECKIE 3HAHUS
IPY BBIIOJIHEHUH MPAKTUYECKUX 3a1aHuil. CTyneHT 6e3 3aTpy/IHeHUI OTBETHII Ha BCe
JIOTIOJTHUTEIIbHBIE BONPOCH!. [IpakTHueckast 4acTh pabOTHI BHIIIOJIHEHA ITOJTHOCTHIO 0€3
HETOYHOCTEH M OINOO0K;

- 17-24 6a1J10B BBICTABIISICTCS CTYJICHTY, €CJIH CTY/ICHT PACKPBUI B OCHOBHOM TE€OPETHUECKUE
BOIIPOCHI, OJTHAKO JIOMYIIEHbI HETOUHOCTH B ONPEEIeHUH OCHOBHBIX MoHATHH. [Ipu oTBeTe Ha
JIOTIOJTHUTEIIFHBIE BOIIPOCHI IOMYIIEHBI HEOOIBIINE HETOYHOCTHU. [Ipy BHIIOTHEHNH MPAKTHIECKOM
4acTH paboThI IOMYIIEHbl HECYIIECTBEHHbIE OINOKY;

- 10-16 Gayu10B BBICTABIISIETCS CTYIEHTY, €CIIH ITPH OTBETE HA TEOPETUIECKHUE BOTIPOCHI
CTYZCHTOM JOMYIIEHO HECKOJIBKO CYIIECTBEHHBIX OIIMOOK B TOJKOBAHUU OCHOBHBIX IMOHSITHH.
Jloruka v TIOJTHOTA OTBETa CTPAJAIOT 3aMETHBIMU M3bsIHAMHU. 3aMETHBI TPOOEITHl B 3HAHUU
OCHOBHBIX METO/IOB. TeopeTHuecKkue BOIPOCH B LIEJIOM H3JI0KEHBI JJOCTATOUHO, HO C MPOITyCKaMU
marepuaia. IMeroTcst MpHHIMIHATFHBIC ONIMOKY B JIOTHKE TIOCTPOCHUS OTBETA Ha BOIIPOC.
CryneHT He pemni 3a/1a4y WK MpH PellieHUH JONYIIeHbI rpyOble OINOKHY;

- 1-10 6a1710B BBICTABISIETCS CTYACHTY, €CIIM OTBET HA TEOPETHYECKHUE BOIIPOCHI
CBU/IETEJILCTBYET O HETIOHMMAHUU U KpaifHe HeTOJIHOM 3HAHWU OCHOBHBIX MOHSTHIA U METOJIOB.
OOHapyXHBaeTCsl OTCYTCTBHE HABBIKOB IIPUMEHEHHUS TEOPETUIECKUX 3HAHUI MPH BBHITIOTHEHUN
NpaKkTUYeCcKHX 3a1aHuil. CTyJIeHT HEe CMOT OTBETUTH HU Ha OJIMH JIOTIOJHUTEIbHBIN BOIIPOC.
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4.3 PeliTHHT-TUIaH AUCIUILTHHBI PERTHHT-TIIaH TUCIIUIUTMHBL IPEICTABIICH B MPUIIOKCHHUH 2.

3amaHus 1J151 KOHTPOJIbHOM PadoThI

Onucanue KOHTPOJIBHOM PabOTHI:

KonTponbhas padota no 6nodusmke, ABiseTcss 4aCThIO CaMOCTOSITENLHON paboThl CTYACHTOB U
yuuTHIBaeTCsT B y4eOHOM miaHe. Ha BOIpockl BapuaHTOB KOHTPOJBHOW pPabOTBI CTYICHTHI
OTBEUYAIOT MUCBMEHHO B TeTpaasx. Ha turynbHol ctpanuue ykasbiBaetcsi GO, No Bapuanta.
Pemenue 3amay mpuBOAMTCS MOJHOCTHIO. KOHTpOnbHBIE PabOTHI perucTpUpyrOTCs Ha Kadempe
OMOXUMHHM ¥ OMOTEXHOJOTHMH W CHAIOTCS MpernogaBaTento. [lo uToramMm mpoBEepKH BHICTABISAETCS
3auer.

[Tpumep BapuaHTa KOHTPOJILHOMN pabOTHI:

1. 3agaum, paccMaTpuBaeMble TEPMOJIUHAMHUKON B OMOJIOTUN

2. CXomHbl T MEeXaHU3Mbl (YHKITMOHUPOBAHUS PA3TUYHBIX OMOCHCTEM Ha KJIIETOUHOM YPOBHE
(mosicHUTH npuMepamu)?

DnekTpokuHeTnyeckue sBienus. Knaccudukanus.

4. JKuakocTHO-MO3andHasi MOJCIE OMOMEMOPAHBI.

w

3agauu:

1. HaiiguTe BenuuuHy TEPMOJINHAMUYECKON BEPOSITHOCTH CUCTEMBI, COCTOSIIIEH U3 6
KOMIIOHEHTOB, pacIpeIeIeHHbIX B 3 MUKpooObeMax cienyromum obpasom: 3, 2, 1.

2. BemectBo ¢ Mosiekymsipaoi Macco 10 k/la B koHeHTpanuu 10 MI/Mi1 IMEET ONITHYECKYIO
wiotHOcTh J] paBuyto 0,4. Haliti MomsipHbIi K09 (HUIIMEHT TOTJIOMIEHHS STOTO BEIIECTBA €.

Onucanue METOAUKH OLICHUBAHUA:

Kpurepun onenkn:

«3a4TeHO» BBICTABISETCA CTYJEHTY, eciii He MeHee 50% 3a/laHuii BBIMOJIHEHO BEPHO.
«He3auTeHo» BBICTaBISETCS CTYACHTY, eciu Oosiee 50% 3amaHuii BHIOTHEHBI HEBEPHO, WIH B
Ka)KIOM 33JJaHUU UMEIOTCS 3aMeUaHusl.

Onucanue KypcoBoii padoThI:

Kypcogas pabota mo Ouodusuke, sBISETCS YaCThIO CAMOCTOSATEILHON paOOThI CTY/ICHTOB U
YUUTHIBaeTCs B yueOHOM MiaHe. TpeOoBaHUs K COJIepKaHuI0, 00BEMY U CTPYKTYpE KypCOBOM
paboTHI OTIPECIIAIOTCS BBICIIMM YU4eOHBIM 3aBeJICHUEM U H3JI0KEHBI B «[10JI0KEHIH O KyPCOBBIX
paboTax CTyJaeHTOB», yTBepKIeHHOro nmpuka3zoM baml'y Ne 818 ot 02.09.2014,
http://isbashgu.bashedu.ru/epb/Default.aspx?papka=all types; «MeToandeckux yka3zaHUIX IO
BBITIOJTHEHHTO, O()OPMIICHHIO U 3aIUTe KBATU(UKAIUOHHBIX U KYPCOBBIX PabOT JJIsl CTY/IEHTOB
Ouosiorrmaeckoro GakyinbTeTa», YTBEPKICHHBIX Ha 3aceqanuu Y MK Ononorudeckoro dakyiabTeTa
npotokost Ne 10 ot 23.03.2017 r. (http://www.bashedu.ru/novosti-biologicheskogo-
fakulteta/trebovaniya-k-vkr-2017).

KypcoBbie paboTel peructpupyroTcss Ha Kadenpe OWOXMMHUM U OUOTEXHOIIOTUHM W CHAIOTCA
npenogaBarento. [1o uToraM MpoBEpKH KypCOBOM pabOTBI M 3aIIUTHI CTYACHTY BBICTABIISCTCS
OIICHKA.
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IIpumepHbIe TEMBI KYPCOBOM Pad0ThI

[TpoGiieMbl coBpeMEeHHON OHODU3HUKH.

TepMoanHaMHUYECKHE CUCTEMBI  UX TTapaMeTpBhI.

[TpuMeHeHrne TepMOAMHAMUKY B OMOJIOTUN

[TpocTpancTBeHHas KOHGUTYpaLus OUOIOIUMEPOB

MakpomorieKysa - OCHOBAa OpraHu3aluy U (yHKIMOHUPOBAHUS OMOJIOTHUECKUX CUCTEM
Cunpl cTabunuzanuu CTpyKTypsl 6uononumepoB. KondopmanrionHas HoJBUKHOCTh OEITKOB
Bosa kak KOMIIOHEHT KHUBBIX KIETOK

MeTtop1 aOCOpOLIMOHHOM CIIEKTPO(YOTOMETPUH B UCCIIEI0BAHUU OHOMOJIEKYIT
KauecTBeHHBIC ¥ KOTMYECTBEHHBIE MOKA3aTEN TOTJIONICHUS CBETA0MOMOJICKYIaMHU

0. NudpakpacHascneKTpopOTOMETPHUSIB HUCCIICTIOBAHUNA OMOMOJIEKYIT

@DiryopecIieHTHAsI CIIEKTPOCKOIUS B UCCIIEIOBAHUN OMOMOJIEKYIT

12. SAMP-crieKTpOoCKOIHUS B HCCIICIOBAHUH KUBBIX CUCTEM

13. DOIIP-crieKTpOCKOIHS B UCCIICIOBAHUH JKUBBIX CUCTEM

14. Bs3kocTbh OMOJIOTUUYECKUX KUIKOCTEMN.

15. CemumeHTamusi MAKPOMOJIEKYII. Y IIbTpalleHTPU(YTUPOBaHUE.

16. Dnektpodopernyeckrue METO bl UCCIETOBAHHS MAKPOMOJIEKYI.

17. CoBpemeHHBIC PEACTABICHUS O CTPYKTYpe MeMOpaH

18. Tpancnoprt BemecTB yepe3 OMOJIOrMYeCKUe MEMOPAHBI.

19. buoseKTpUYECKUE MOTSHITHAIIBI

20. DJIEKTPOKMHETUYECKHUM IMOTEHITAAT

RBoOooo~Nooa~wWd

[
=

Onucanue METOAMKH OLICHUBAHUA:

Kpurepum ouenku:

[To pe3ynbraTam 3auUThl KypCOBOM PabOThI BRICTABISETCS OIICHKA: KOTIMYHOY, «XOPOIIIOY,
«YJIOBJIETBOPUTEILHOY, «HEYIOBICTBOPUTEIHHOY.

OneHKa «OTJIUYHO» BHICTABISETCS MPHU YCIOBHUH, UTO:

- paboTa BBIMOJIHEHA CAMOCTOSTEIHHO, HOCHT TBOPUECKHUI XapaKTep, BO3SMOXKHO CO/IepIKaHUEe
3JIEMEHTOB Hay4YHOW HOBU3HBI;

- coOpan, 000011IeH U TPOAHATU3UPOBAH JOCTATOYHBIN 00HEM JINTEPATYPHBIX HCTOUYHUKOB;

* TIPY HAIMCAaHWUHU U 3alIUTe paboThl CTYJAEHTOM MPOJEMOHCTPUPOBAH BBICOKUN YPOBEHD
pa3BUTHS OOIIEKYIBTYPHBIX U MPOHECCHOHATBHBIX KOMITETCHIIUM, TEOPETUUECKUE 3HAHUS U
HAIMYUe MPAKTUYECKUX HABBIKOB;

- paboTa xopoio oopmiIeHa 1 CBOEBPEMEHHO TMpeJcTaBiIeHa Ha KadeIpy, MOTHOCThIO
COOTBETCTBYET TPEOOBaHUIM, IPEABIBISEMBIM K COAECPKAHUIO U OPOPMIICHHIO KYPCOBBIX
pabor;

* Ha 3allliTe OCBEIEHbl BCE BOIPOCHI HCCIIEI0OBAHUSA, OTBETHI CTY/I€HTa Ha BOIIPOCHI
HpO(i)GCCI/IOHaJ'IBHO T'paMOTHBI, UCUCPITBIBAIOIINE, PC3YJIbTAThI UCCICAOBAHUSA MMOJAKPCIIJICHBL
CTAaTHCTUYECKUMU KPUTEPUSIMU;

OneHkKa «X0pouIo» CTaBUTCS, €CITH:

- TeMa pabOTHI PaCKphITA, OJTHAKO BHIBOJIBI U PEKOMEH IAIIUU HE BCET/Ia OPUTHHAIBHEI U / WK HE
NUMCHOT HpaKTHLIeCKOﬁ 3HAYUMOCTH, €CTb HCTOUYHOCTH ITPHU OCBCIICHHUU OTJACIIBHBIX BOIIPOCOB
TEMBI,

- coOpaH, 000011IeH U MTPOaHAIU3UPOBAH HEOOXOAUMBIN 00BEM IICUXOJIOTUYECKON JTUTEPATypPhl,
HO HE I10 BCEM acleKTaM HCCIelyeMOi TeMbI C/IeTaHbl BHIBObI U 0OOCHOBAHBI IPAKTUYECKHE
PEKOMEH 1alnH;
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* IPY HAITUCAHUU M 3alUTe PabOTHI CTYACHTOM MIPOJEMOHCTPHUPOBAH CPEIHHI YPOBEHb
Pa3BUTHUS OOLIEKYIBTYPHBIX U MPO(ECCHOHANBHBIX KOMITETCHINH, HATMYHE TEOPETUICCKUX
3HAHUM 1 AOCTAaTOYHBIX MPAKTUYCCKUX HABBIKOB;

- paboTa CBOEBPEMEHHO IpEICTaBIeHa Ha Kadeapy, eCTh OTJeNbHbIC HEIOCTATKH B €€
odopmieHnu;

* B IIpOLIeCCe 3aIIUTHI paOOThI OBUTH HEIOJIHBIE OTBETHI HA BOTIPOCHI.

OneHka «y/10BJIeTBOPUTEIbHO)» CTABUTCS, KOT/Ia:

- TeMa pabOTHI pacKpbITa YACTUYHO, HO B OCHOBHOM IIPaBHJIBHO, JOIYIICHO IOBEPXHOCTHOE
H3JI0KCHUC OTACIIbHBIX BOIIPOCOB TCMBbI;

* B paboTe HEOCTATOYHO TOJIHO ObLIA HCIOIb30BaHa IICUXOJIOTHYECKAst JIUTEpaTypa, BEIBOBI U
NPaKTUYECKHE PEKOMEH/IAIIMH HE OTPaXKaJl B JOCTATOYHOM CTENEHU CoJiepKaHue paboThl;

- IIPY HAITMCAHUH U 3aIUTEe pabOTHI CTYAEHTOM ITPOAEMOHCTPUPOBAH YIOBICTBOPUTEIbHBIN
YPOBEHb Pa3BUTHS OOLIEKYIBTYPHBIX U TPOPECCHOHATBHBIX KOMIIETEHIIHIA, TOBEPXHOCTHBIN
YPOBEHb TEOPETUYECKUX 3HAHUI U MPAKTUYECKUX HABBIKOB;

- paboTa CBOEBPEMEHHO NpeCTaBlIeHa Ha Kadeapy, OAHAKO HE B IOJHOM 00BbEME I10
COZIEPKaHMIO U / Wi O(OPMIICHUIO COOTBETCTBYET MPEABSIBIIEMBIM TPEOOBAHHSM;

* B IPpOLECCEC 3alIUThI BBIITYCKHHUK HEAOCTATOYHO ITOJIHO M3JI0KWII OCHOBHBIC ITOJIOKCHUA
pabOTHI, UCTIBITHIBAJ 3aTPYAHEHHS IIPU OTBETaX Ha BOIIPOCHI.

OneHka «Hey/10BJIEeTBOPUTEIbHO)» CTABUTCS, CCIIH:

- coJiepKaHie PabOTHI HE PACKPBIBAET TEMY, BOIIPOCHI H3JI0KEHBI OECCHCTEMHO U
MOBEPXHOCTHO, HET aHAJIN3a MPAKTHYECKOT0 MaTepralia, OCHOBHBIC TIOJIOKECHUS U
PEKOMEHIALUH HE UMEIOT 00OCHOBAHHMS;

- paboTa He OpUrMHalIbHA, OCHOBaHA HA KOMITUJISALIMYU MYOJIMKALUM 110 TEME;

- IIPY HAITMCAHUM U 3aIUTE paOOTHI CTYAEHTOM ITPOJAEMOHCTPHPOBAH HEYIOBIECTBOPUTEIBHBIN
YPOBEHB Pa3BUTHS OOIICKYIBTYPHBIX H MPO(EeCCHOHATBHBIX KOMITETSHITHIA;

- paboTa HECBOEBPEMEHHO IPE/ICTaBIICHA HA Kadenpy, He B TIOJTHOM 00bEME IO COACPIKAHHIO U
O0(OPMIIEHHIO COOTBETCTBYET MPEABSBIAEMbIM TPEOOBAHUSAM;

* Ha 3aIUTe CTYJCHT ITOKa3aJl IOBEPXHOCTHBIE 3HAHHS 10 HCCIEAYEMOM TeMe, OTCYTCTBHE
NpeCTaBICHUN 00 aKTyaJIbHBIX MPOOIeMax Mo TeMe PadOThI, TUIOXO OTBEYAJ Ha BOIPOCHI.

5. YuedHo-MeToAMYECKOE U HH(POPMALIMOHHOE 00ecTeyeHue JUCIHIIMHBI

5.1. IlepeyeHb OCHOBHOM M 1ONOJHUTEJIbHON y4eOHOM JIUTEPATYPbl, HEOOXOAMMOM A5
OCBOCHMS JMCHUIIIHHBI

OcHoBHas1 iMTEeparypa:

1.  AwntonoB B. ®. buoduszuka: yue6. / B. ®. Antonos, E. K. Ko3nosa, A. M. Uepnpiur. — M.:
BJIAIOC, 2006. — 289 c.

MECTOHAXOMAEHUE U JOCTYMHOCTL
MecTo xpaHeHun | Bcero k3. | CBoBogHbIx 3k3. | Ludp
Bawry
ab3 I a7 [ 76 [ 577 663
w4 \ 2 \ 2 [ 577663

2. Bonbkenmreiin M.B. [Dnekrpornslit pecypc] buodusuka : yaebHOe mocobue yist CTyd. OHOI.
u ¢u3. ¢ak. yH-TOB, cnell. B oo Ouodusuxu / M.B. Bonpkenmreitn .— CII6. : Jlans, 2012 .—
608 c. URL:http://e.lanbook.com/books/element.php?pll id=3898>.

JonmosHuTeIbHAS JIUTEpATYypa:

3. Hukwsa, A. buodmsuka [Dnextponssrit pecype] / A. Hukusn ; O. laBbimoBa .— OpeHOypr
:0I'Y, 2013 .— 104 c. — <URL:http://biblioclub.ru/index.php?page=book&id=259291>.

4.  UO6parumo P.M.buodusuka nomumepon : yue6. mocobue / P. WU. MOparumon, U. A.
nupnas, B. O. LBetkoB ; baml'V .— Y¢a : PUL] baml'VY, 2014 .— 85 c.
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http://e.lanbook.com/books/element.php?pl1_id=3898

MeCToHaXOKASHWe W AOCTYNHOCTh
MecTo xpaHeHus | Bcero 3ks. | CsBoGonHbix 3k3. | Lludp
bawl'y
03 [ 40 | 7 [ 577 Wi5
wad | 1 | 1 B

5. UO6parumos P.U., Hlnupuas M.A. Mansiii npaktukym no 6uodusuke. — Ya, baml'V, -
2007. =57 c. (Mmecto XpaHeHus - Kadeapa OnoxumMuu u OnoTexHoaoruu, 20 7K3.)
6. Ilnyraxun, I'. A. buodusuka [InexTponHslii pecypce] : yaueOHoe mocodue / I'. A. Ilinyraxus,

A. I'. Komaee .— 2-¢ wusm., mepepad. m pgom. — CII6. : Jlams, 2012 .— 240 c.
<URL:http://e.lanbook.com/books/element.php?pll_id=4048>

7.  Camoiinos, B.O. Menununackas 6nodusuka [ DneKTpoHHBIN pecypc] : y4eOHUK Il BY30B /
CamoitioB B. O — CIIo : CrerJlur, 2013 — 604 c.

URL:http://biblioclub.ru/index.php?page:book&id:253912&sr:1>.

5.2. Ilepeuennb pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH « AHTEepHET» N
NMPOrpaMMHOI0 ofecrnedeHHs1, He0OXOAMMBIX /1JIsl OCBOEHHS TUCIUIITHHBI

- OBC «YHuBepcurerckas oudimoreka onlinex» http://biblioclub.ru/

- OBbC u3narenscrBa «JIAHb» http://e.lanbook.com/

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

- Hayunast anextponnas 6udnuoreka http://elibrary.ru/

- DnekTpoHHas oubauoreka quccepranuii PI'b http://diss.rsl.ru/

- BJ1 anexTpoHHBIX epuoanyeckux uzaanuii EastViewhttp://www.ebiblioteka.ru/

Www. biophys.msu.ru,

www. biophys.phys.msu.ru - kadenpst 6nopuzuku MI'Y.

WWW.ibp.ru — uactutyt 6ropusuku Cudbupckoro oraeneHus PAH

WWW.NKj.ru — sxypaan «Hayka u 5Ku3Hb»

WWW.SCiencemag.org — sxypHai «Science»

www.library.biophys.msu.ru/lectures — nekiuu mo 6uodusuke
http://www.booksmed.com/biologiya/900-biofizika-revin-uchebnik.html — yueoruk
http://www.protein.bio.msu.ru/biokhimiya/index.htm - MuaTepHeT Bepcus MEKIyHAPOIHOTO
XKypHaja o OMOXUMHUU U OMOXMMHUYECKHM aCIeKTaM MOJIEKYJISpHONW OMoI0oruu, OMoOpraHndecKoi
XUMHUH, MUKPOOHOJIOTMH, UMMYHOJIOTHH, (PU3HOJIOTHN U OMOMeTUIMHCKUXHccaeaoBaHui. CTaTbu
B pdf-dopmare.

http://dmb.biophys.msu.ru - Mudopmanmonnas cucrema «/luHamMuyeckue MOJCIU B OUOJIOTHUUY,
paccuMTaHHas Ha IIUPOKUHM KPYT MOJIb30BaTeNeH, BKIOYAeT B ce€0s THUIIEPTEKCTOBbIE TOKYMEHTHI U
pensiiMoHHBIe 0a3bl JAHHBIX M oOecreunBaeT YHU(UIMPOBAHHBIM JOCTYNl K pa3zHooOpa3HOM
uHpOpMaLlUK 10 JaHHOM mnpeameTHOM oOmactu. CHpaBOYHBIM pa3zen COJAEPKHUT CBEIEHHS O
HAayYHBIX OpraHM3alUsAX ¥ yHUBEpCUTEeTaXx Poccuu, B KOTOPHIX BEOyTCS Pa0OTHI IO
MaTeMaTHYeCKOMY MOJICIMPOBAHUIO B OMOJIOTMH, NMEPCOHATBHYIO HWH(GOPMAIMIO O POCCHUUCKHUX
YUYEHBIX, pabOTaOIUX B ATON 001aCTH U WX TPyJax, aHHOTHPOBAHHBIN CIIMCOK MEXKIYHAPOIHBIX U
POCCHIMCKHMX >KypHAJIOB, MeEyaTaloLMX CTaTbU IO MOJAEIMPOBaHMIO B Ouojoruu. bubmmoreka
colepkuT Oubmuorpaduyueckyro, aHHOTHPOBAHHYID M TOJTHOTEKCTOBYH) HH(POPMAIHIO TIO
MaTeMaTHYECKOMY MOJIEIMPOBAHUIO OHOJOTMYECKUX IPOILIECCOB, B TOM YHCIE CHEIHAIBHO
MOJITOTOBJIEHHBIE AJIEKTPOHHBIE Bepcuu Oonee 20 poccuiickux MoHorpaduil U y4eOHBIX MocoOuit
10 MaTeMaTHYECKUM MOJIETISIM B OMOJIOTHH.

http://tusearch.blogspot.com - TTouck 3eKTPOHHBIX KHUT, MyOauKaiuii, 3akoHoB, 'OCToB Ha
caifTax HayYHBIX JIEKTPOHHBIX OMOIMOTEK. B morckoBrke 0ToOpaHsl Jiyuiine OuOInoTeKy, B
OOJBIIMHCTBE KOTOPBIX MOYKHO CKauaTh MaTepualbl B IOJHOM o0beMe Oe3 peructpanuu. B crincok
BKJIIOYEHBI OMOJIMOTEKN HHOCTPAHHBIX YHUBEPCUTETOB M HAYYHBIX OpraHU3aIUil.
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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/
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 - Hay4nas snexkrponHas OubianoTeka, KpymHeHIuid poOCCUICKUi

WH(POPMAIMOHHBIA TOPTAJ B 00JIaCTH HAYKH, TEXHOJIOTUH, MEIUIIMHBI U 00pa30BaHHUS,
coJiepsKamIuii peeparthl U MOJHBIE TEKCTHI Oosiee 12 MITH Hay4HBIX CTaTeH U MyOIHKaIUi.
http://6years.ru/index.php - mopra 6ecruIaTHON MEIUITMHCKON HH(DOPMAIUH, COACPKHUT OOIBIIOE
KOJIMYECTBO KHUT, y4EOHBIX MOCOOUI OMOXUMUYECKOU U OMO(DU3MUECKON HAPABICHHOCTH.

6. MaTtepuajibHO-TeXHHYECKAas 0a3a, HEOOXOAMMAsA JIJIA OCYLEeCTBJIEHUSA

06p330BaTeJ'IbHOF0 npouecca nmo 1MCIHUIlJINHE

HaunmenoBanue
CIICIHATH3UPOBAHHBIX
ayAUTOpHi, KAOUHETOB,
nabopaTopuit

OCHAIIIEHHOCTh  CIIENUAJbHBIX IOMEMIEHWH U
MOMEIICHUH [T CAMOCTOSATEIIEHON paOOThI

[lepeueHb NULIEH3UOHHOTO
MPOTPaAaMMHOTO
obOecnieuenus. PexBU3UTLI
MOJITBEPKTAIOLIETO
JIOKYMCHTa

1. yuebnan
npoeeoenusn
JIEKYUOHHO20 MUnQa:
Ne 232 (yucOubrit
Oomodaxa), aymuropus Ne
(yueOHbIit kopryc 6uodaxa).

ayoumopus 01
3anamuil
ayJIUTOPHS
KOpITyC
332

2. yuebnas ayoumopus 0na
npogedenus 3anamuil
CEMUHAPCKO20 MUna: ayIuTOPUL
Ne 329  (yueOHbiii  KoOpmyc
ouodaxa), aymuropus Ne 331
(yueOHsIit KOpIyC OHOdaKa).

3. yuebnas ayoumopus Ona
nposedenus 2pynnoguix u
UHOUBUOYAILHBIX

Koncynomayuu. ayantopus Ne
329 (yueOubiii kopmnyc Ouodaka),
ayautopust Ne 331  (yueOHbIi
Kopryc Ouodaka), aymutopus No
319, naboparopust UT (yueOHbIH
KopIyc onodaka).

4. yueonasa ayoumopus 01
mexKyuiezo KOHmpos u
npOMeINCYmMOoUnoU ammecmayuu:
ayautopust Ne 329  (yueOHbIi
Koprryc Onodaka), aymutopus Ne
331 (yueOusiii kopmyc Ouodaka),
aymuropust Ne 319, mabGoparopus
UT (yueOusIii kopmyc 6nodaka).

5. nomeweHus ons
CamMocmoamenbHoil padomol:
aymuropuss Ne 428  (y4ueOHsbIit
Kopityc Onodaka), YMTaNbHBIA 3
Nel (rnmaBHbIi KOpITYC).

6. yuebnas ayoumopus O0an
Kypco602o HPOEKMuUpPoOBanus
(8binonnenus Kypcoevlx paoom):
aymuropust Ne 329  (yueOHBIH
Koprryc Onodaxa), aymuropus Ne
331 (yueOHbIii KOpryc Ouodaka),

Aynutopus Ne 232
YueOHass MeOenb, J0CKa,MYJIbTHMEANA-IPOEKTOP
PanasonicPT-LB78VE, 9KpaH HACTEHHBIN
ClassicNorma 244*183.

Aynuropus Ne 332

VYuebnast  meOenb,  JOCKa,MyJIbTHMEIUA-

TIPOCKTOP PanasonicPT-LB78VE, JKpaH
HacTeHHBIH ClassicNorma 244*183.

Aynutopus Ne 331
VYuebnass Mebenb, TroMmoreHusatop—324, mocka,
nabopaTOpHbIH HMHBEHTaph, konopumerp KOK-2M
— 3 wr., KomopuMeTrp (OTOIIEKTPUUCKHUH,
Mmukpockon "JIOMO" Mukmen-1, Mopo3uibHas
kamepa Csusra 106, norenmomerp PH-metp 340,
cnekrpodoTomerp CD-16, ciekrpoporomerp CD-
121, tepmocrat TC 1/80 CIIY, nenrpudyra OITH
3,02, mkad BEITSHKHOM MaJbIi.

Aynutopus Ne 329
YyeOHast ~ MeOenmb,  TOCKa,  J1a0OpaTOPHBIN
uHBeHTaph, Beckl Ohaus SPU-202, Tepmoctatr TCO
1/80 CITY oxnaxmaaromuuii, riearpudyra OITH 3M,
mKad BBITSDKHOW OONBIION — 2 MIT., MarHUTHas
Memanka MM-4, Bechl TOPCHOHHBIC, 3KpaH Ha
wratuBe Dexp TM-80, mkad BHITSHKHON — 2 1T.

Aynutopusi Ne 319
JladopaTopus UT
Yuyebnast  mebenmb,  J0CKa,  NEpCOHAJIBbHBINA
kommnproTep B komruiekte Nel iRU Corp — 15 mr.
Aynutopus Ne 428

VYyebHast Mebenb, Tocka, TpUOyHA, MYJIbTHMEIHA-
npoektop InFocusIN119HDX, nHoytOyk Lenovo
550, skpan wmactennbiii ClassicNorma 200*200.
MOHOOJIOKH CTallMOHAPHBIE —2 IIT.
YuranbHsblii 3271 Nel
YueOHast Meberb, yaeOHBIH 1 CIPAaBOYHBIA (HOHL,
HEOTrpaHUUYEHHBINA KPYIIIOCYTOYHBIN TOCTYII K
ANIeKTPOHHBIM OnbIHoTeyHsIM cucteMaM (OBC) u
B/I, crenn no moxxapHoOi 6€301MacHOCTH,
MOHOOJIOKH cTallMoHapHbIe — 5 T, MOY
(npunTEp, CKaHep, KONup) - 1 mr.

1. Windows 8 Russian.
Windows Professional 8
Russian Upgrade. [lorosop
Ne 104 or 17.06.2013 r.
Jlumien3un GeccpoyHbie

2. MicrosoftOfficeStandard
2013 Russian. ToroBop Ne
114 or 12.11.2014 .
JIuuensum GeccpouHbie

3. [IporpamMmmuoe
obecneuenne Moodle.
OodnnmanbHbIH
OpUTMHAJIbHBIN
AHTJIMHACKHI TEKCT
JINLIEH3UH IS CUCTEMBI
Moodle,
http://www.gnu.org/license
s/gpl.html

IlepeBon nuueH3un aud
CHUCTEMBI Moodle,
http://rusgpl.ru/rusgpl.pdf
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http://elibrary.ru/defaultx.asp
http://6years.ru/index.php
http://www.gnu.org/licenses/gpl.html
http://www.gnu.org/licenses/gpl.html
http://rusgpl.ru/rusgpl.pdf

ayauropust Ne 319, maGopatopus
WT (yuebHsIit KOpriyc 6nodaka).
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[Tpunoxenue Ne 1

MMWHOBPHAYKHU POCCUMN
®I'BOY BO «BAIIKUPCKUU T OCYZ[APCTBEHHI)II71 YHUBEPCUTET»
BUOJIOTUYECKHUN ®AKYJIBTET
COJAEP)KXAHUE PABOYEM [TPOT'PAMMBI
TUCIUTIIMHBI buodusnka Ha 5 cemecTp

(HaMMEeHOBaHUE TUCITUTIIINHBI)
QOunas

(bopma 00yueHust

Pabouyto nporpammy oCyIIeCTBIISIOT:

Jlekuuu: JIOIICHT, K.0.H. [llnmupHas N.A.
(1OJKHOCTD, y4. CTENEHb, (.1.0.)

[IpakTyeckue 3aHATHS: noueHT, K.0.H. Illoupuas M.A.
(TOJDKHOCTB, y4. CTENEHb, (.H.0.)

Bun padorsl O0BeM TUCHUILTAHBI
O6mas tpyaoeMkocts aucuuruinssl (3ET / yacos) 3/108
Y4eOHBIX YacOB HAa KOHTAKTHYIO PabOTy C Mpero aBaTesiem:
JIEKLIUHA 18
MIPAKTUICCKIX/ CEMUHAPCKHUX
J1a00paTOPHBIX 18

JIpyrux (rpynmnoBasi, UHAUBUAYyalbHasi KOHCYJIbTALUs U UHbIE BUIbI
y4eOHOIl eI TeTbHOCTH, IpeaycMaTpuBaoIue paboTy o0yJaromuxcs ¢

npenoaasarenem) OKP 3,7
Y4eOHBIX YacOB Ha CaMOCTOSTENBHYIO paboTy obyuatomuxcs (CP)

BKJII0Yasl OJITOTOBKY K 3K3aMeHY/3a4eTy 33,5
Y4eOHBIX 9acoB Ha MOJATOTOBKY K 3k3ameHy (KoHTpouib) 34,8

B ToM ynce:
KypcoBas pabota 5 CEMECTp, KOHTAKTHBIX YacOB — 2, 4aCOB Ha
CaMOCTOATENbHYI0 paboty — _16 .
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OcHOBHas U

®dopMa TEKyILIEro

®opma n3ydeHUsI MaTEPUAIIOB: JIEKIMH, TPAKTHIECKHE KOHTPOIIS
JIOTIOJTHUTENbHAs
N 3aHATHUS, CEMIHAPCKIE 3aHATHSL, 1a00paTOpHBIE pabOTHI, 3amaHus o yCIIEBAEMOCTH
o JauTeparypa .
/n Tema u conepxanue CaMOCTOSATENbHAs PabOTa U TPYAOEMKOCTH (B 4acax) eKOMSHI[yEM’aSI CaMOCTOSITCIbHOU (KOJIOKBUYMBI,
P Y paboTe CTy/IeHTOB KOHTPOJIbHBIE Pa0OTBHI,
CTyZAeHTaM (HoMepa U3
KOMITBIOTEPHBIE TECTHI U
CITUCKA) )
Bcero JIK ITP/CEM JIP CP
1 2 3 4 5 6 7 8 9 10
1. Hcropusi, npeaMer, MeTOAbI, 4 2 13,7 Paspurue 6uopusuku | TecTupoBaHue, 3amuTa
pa3aensl 6uodusuku. buodpusuka — B XIX-XX BB. J1a00paTOPHBIX PaboOT
HayKa 0 (pU3UKO-XUMHYECKUX Brinaroniue
nporeccax B OMOJIOTHUECKHX 3apyOexHbIe U
cucremax. [Ipenmer u 3amaun OTEYECTBEHHBIC

6nodusuku. Mcropus pa3BUTHS HAyKH

yUYeHbIE, BHECILIHE
BKJIa]] B Pa3BUTHE
Hayku. CBs3b
OMopU3NKH C
JPYTUMHU HAyKaMH.
Paznensl 6unoduznku.
3anaun 6nou3nKY B
MPaKTHKE HAPOIHOTO
XO34HCTBA.
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TepMoanHaMnKa GHOJTOTHYECKUX 4 2 1-3,5 TepmoanHamuka TectupoBanue, 3amuTa
MPOLEcCOB PaBHOBECHBIX J1a00paTOPHBIX PaboOT
TepmoanHamuKa (He)paBHOBECHBIX COCTOSIHUH.
coctossHui. TepmonrHaMuuecKue TepmoauHamuka
cucremsl. Kimaccudukanms. 3akoHbBI HEPaBHOBECHBIX
TEPMOJUHAMUKHA. DHTAIBIIN. COCTOSTHHH.
OuTponwms. CBoOOHAS YHEPTHS. DHTponus B
JIuneitHas v HenMHEWHas OTKPBITBIX CUCTEMAX.
HEpaBHOBECHAsI TEPMOANHAMHUKA. Tennoconepxanue
TepMmonuHaMu4eckrue MOTOKH. CUCTEMBI. 3aKOH
Teopema IIpuroxxuna. CranuoHapHoe I'ecca. CrobonHas
COCTOSIHUE. SHEPIHUs.

CranuoHapHoe

COCTOSIHAE OTKPBITHIX

cucteMm. XKubie

OpTaHHU3MEI C

HO3ULIUHA

TEpPMOJMHAMUKH.
Moaekyasipaasi 6uopu3uka. 11,5 3,5 1,2-4 MaxkpoMoaeKynIbl— TectupoBanue, 3amuTa
MakpoMOJIeKyJIbl — OCHOBA OCHOBa OpraHU3alud | JTa0OPaTOPHBIX PadOT.
OpraHu3ayy ¥ (yHKIHOHHUPOBAHHMS u CobecenoBanue —
6uonoruueckux cTpykTyp. CBoiicTBa, (bYHKIIMOHUPOBAHUS o0cyxeHue,
koH(popMaiust MakpoMosieky. CHibl, OHONOTHYECKUX IIPONJECHHOT O
CTa0UIM3MPYIOIIUE KOH(DOPMALHIO cTpykTyp. CTpyKTypa | Marepuana
MaKpPOMOJIEKYJI. 6enkos, HK.
DU3UKO-XUMHUYCKHE METOIbI OcCHOBHEBIE
H3YyYeHHUs] MaKpOMOJIEKYJI. XpoMOGOpHI,
CHeKTPOCKOITNYECKHE METOMBI. TMOTJIOMIAIOIINE B
Ancop6rmonnas, UK, VY ®-nuana3one mIMH
(roypecueHTHasICIIEKTPO(HOTOMETPHS, BOJIH.
K u JOB-cnekrpomerpusi. PCA, SIMP, DI1P-

CHEKTPOCKOTIHS,

MacC-CHEKTPOMETPHUS
Ctpykrypa u GyHKIHMOHUPOBaHHE 8 4 2,6 [IpoTeonnumocomsl. TectupoBanwue, 3ammTa
Onosiornyeckux Mmemopan. benku n OU3NKO-XUMUYECKre | TabopaTOPHBIX paboT
TUnUAE MeMOpaH. MoienbHbIe MEXaHHU3MBI
MeMOpaHHbIe cucTeMbl. PU3NKO- cTabunn3anuu
XUMHUUYECKHE MEXaHH3MBI MeMOpaH.
crabunuzanun MmemOpan. Tpancnopt OcobeHHocTH
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BEILECTB Yepe3
MeMOpanbl. [laccHBHBIA 1 aKTUBHBIH
TPACHOPT NEKTPOIUTOB U
HeaNeKTponuToB. duddysus,
obnerdenHas nuddysus. MoxnHas
MIPOHHUIIAEMOCTh MEMOpaH.
OnexrpoauddyszHoe ypaBHEHNE
Hepncra-Ilnanka

(ha30BBIX IEPEXOTOB
B MEMOpaHHBIX
cucremax. Tpancnopr
caxapoB U
AMHUHOKHCIIOT Yepes
MeMOpaHEI ¢
y4acTHeM
NEPEHOCYHKOB.
ITunonuTOS3.
Oo6pa3oBanue
CBOOOIHBIX
paduKaJIoB B TKaHAX
a HOpMeE U IIpu
MaTOJIOTMYECKUX
Iporeccax, poyb
aKTUBHBIX (hopM
KUCIIOpOJa.
AHTHOKCHIAHTHI,
MEXaHH3M HX
OHOJIOTHYECKOro
JIEUCTBUSL.
EcrecTBennble
AHTHUOKCHUIAaHThI
TKaHe! U ux
Omonornyeckas poib.

OCHOBHBIE

TIOJIOKCHHUS TEOPUU

MurT4emra.
Bbuonorenuuanel. Pusnueckue 10 4.7 DNeKTpuIecKue TectupoBaHue, 3amuTa
OCHOBBI BO3HUKHOBEHUS CBOMCTBa nmabopaTopHBIX paboT
OHOIOTEHIINAIIOB. OUOJIOTHYECKUX
DJIEKTPOXUMUAYECKHUN OTEHIIHAI. MeMOpaH.

[ToTenmnman MOKOs U MOTEHIUAT
JIEUCTBHUSL.

MonexynsipHble MEXaHU3MbI
DHEPTETHYECKOTO COMPSIKCHHSI.
I'enepupoBanue 3Hepruu B
OHMOJIOTHYECKUX CUCTEMAX.

KabGensHble cBOlicTBa
HEPBHBIX BOJIOKOH.
IIpoBenenue
HMITYJIbCa 0
HEMMEJIMHOBEIM U
MHEITUHOBBIM
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3HCKTpOHHO-TpaHCHOpTHaH CIIb,
OKI/ICHI/ITCHLHOC(i)OC(I)OpI/IHI/IPOBaHI/Ie.

BoJIOKHaM. Pu3mKo-
XUMHYECKHE
MPOLIECCHl B HEPBHBIX
BOJIOKHAX TIPU
MIPOBEICHUN Psijia
HMIYIbCOB
(puT™MHYECKOE
BO30YXKIICHHE).
MounekynspHsle
MEXaHU3MBbI
IIPOIIECCOB
9HEPreTUYECKOTO
conpsokeHus. CBs3b
TPaHCIIOPTa HOHOB U
MIPOIIECCOB MEpeHoOca
AJIEKTPOHOB B
XJIOpOILTACTaX U

MHUTOXOHJIPHIX
Buodusuka cokpaTuTeJbHBIX OCHOBHEIC CBOMCTBA TecTupoBaHue, 3a1UTa
nponeccoB.O0IIas XapaKTePUCTHKA MOTIEPEYHOMIONOCATON | TabOpaTOPHBIX padOT
MEXaHOXUMHYECKHX IPOLECCOB. MBIIIIBI KaK

OCHOBHBIE THUTIBI COKPATUTENHHBIX U MEXaHOXUMUYECKOTO

MOJBMXKHEIX cucTeM. HeMpleunas u npeoOpazoBatest

MbIIICYHAA ITOABUXKXHOCTH OHOCHCTEM.

MonekynsipHble MEXaHU3MbI
COKpATHUTEIHHBIX MPOIIECCOB.

9HEPTHH; CTPYKTYpa
CapKOMEpoB, ee
WU3MEHEHHE MU
COKpalICHHUH.
MounekyasipHbIi
MEXaHU3M
MBIIIEYHOTO
COKpAIIICHUS, €T
PETYIAIIHS.
DHeproobecrnieueHne
MBIIIIECYHOT' O
COKpallCHHS;
3HAQUYCHUC OIIBITOB
B.OHICJIbrapara u
M.JTFOOMMOBOH.
DyHKIMOHUPOBaHHE
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MOTIEPEYHOIO0JIOCATON
MBIIIILIBI
MO3BOHOYHBIX.
Mopenn Xakciu,
Jemepesckoro,
Xwmia.

DoT00HOI0THYECKHE NPOLECCHI B
JKUBBIX cucTeMax. OCHOBHEIE
cranui (poTOOMOIOTHIECKOTO
npotecca. 3aKoHbI POTOXHUMHUH.
DoToPHU3HOIOTHUECKUE U
(hOTOIECTPYKTUBHBIE TIPOLIECCHI.

12

2,6,7

DoTOOHOIOTHIECKHE
TIPOIIECCHl B JKUBBIX
CHCTEMAX.
AHTHOKUCIINTE
JILHEBIE CUCTEMEI
KJIETKH. MeXaHu3MBbl
doTtopenenuuu.
JeiictBue
yIbTpadnuoIeTOBOTO
W3TY4ICHUS Ha
0noo0bBekTEl. CTannu
(hOoTOOMOTOTHYECKITX
peakuui.
®doropeakTHBa-IHA U
¢doro3zammuTa.
dortoceHcuou-
JIA3ALHSL.

buodusuka penenunu
I'opmonansHas perennua. Oomme
3aKOHOMEPHOCTU B3aUMOJEHCTBUS
JIMTaHJ0BB peuenropamu. Poib
CTPYKTYpPBHI I1a3MaTHUECKOU
MeMOpaHEI B ITpoIiecce Iepeavn
FOPMOHAJILHOTO curHaina. Perenrop-
OIOCPEIOBAHHBIA BHYTPUKIIETOUHBIN
TpaHcnopt. [IpencraBnenus o
LUTOIIA3MEHHO-S,IEPHOM
TpaHcropTe. MeTo/ipl HcclieI0BaHUs
TOPMOHAJIBHBIX PELENTOPOB.

1-3

CeHncopHas
peuentus. [IpobGiaema
COTIPSIKEHHS MEKTY
MEPBUYHBIM
B3aUMOJIEHCTBUEM
BHEIITHETO CTUMYJIa C
PEIenTOPHBIM
cyOcTpaToM H
reHepauuei
PeLenTopHoro
(reHepaTopHOTO)
noteHmana. Oomme
TPE/ICTaBIICHUS O
CTPYKTYype U
byHKITUN
peLenTopHbIX

IIpoBepka oxnagoBC
Mpe3eHTalue
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KJeToK. MecTto
PEeUEenTOPHBIX
MPOIIECCOB B paboTe
CEHCOPHBIX CHCTEM.

Kypcogas pabora 16 1-7 SBnseTcs yacTeio
CaMOCTOATENBHON
paboTHI CTYICHTOB H
YUUTBHIBAaETCA B
y9eOHOM IITaHe
Bcero yacoB: 108 18 18 33,5

40




PeliTHHr-IJIaH TUCHUIINHEI

buodusuka

Ilpunoscenue 2

(Ha3BaHME MUCHIMILIMHBI COTJIACHO pabodyemMy ydeOHOMY IUIaHy)

Hanpasnenue buonorus
CIEIHAIbHOCTD

kypc 3 ,cemectp 1

Buasbl yuedHoii 1esiTeIbHOCTH
CTY/IEHTOB

bann 3a
KOHKpETHOE
3aJJaHnue

Yucio
3aJIaHAA
3a CEMECTDP

banner

MunuMansHBIH

MaxkcumanbHbIN

Moayas 11IpuHIuIBE Opraan3anyi 1 (yHKIMOHHUPOBAHHS KUBBIX CHCTEM

Texkymuii KOHTPOJIb

1. AynuropHas pabora:

a) 3amuTa 1abopaTOpHBIX padoT;
0) BrImmosTHeHUE TECTOBBIX 3aJaHHH
Ha JJabOpaTOPHBIX 3aHATHIX

10
10

o

20
10

PyOexHblii KOHTPOJIb

1. KonrponpHas padorta

10

1

10

MOIlyJIb 2 OM3UKO-XUMUYSCKIE METOAbI UCCIICAOBAHMNA 6I/IOHOJ'II/IMep0B

Texyumuii KOHTPOJIb

1.AynuTtopHas paboTa:

a) 3amuTa 1abopaToOpHBIX padoT;

6) Pemenne 3agau Ha MPaKTUYECKUX
3aHSATHAX

10
10

o o

10
10

Py0eskHblii KOHTPOJIb

1. KonrpossHas pabota

10

10

IoompuresibHbIe 0B

1.CPC

2.CBOeBpEeMeHHasl 3alIHuTa padoT

(63}

3.BeIcTymieHuE C TOKJIaI0M Ha
ceMUHapax

IMocemaeMocTh (0a/UIbI BLIYUTAKOTCSI

u3 0011ell CcyMMbI HA0paHHBIX 0AJ1J10B)

1. Tlocemienue JeKIUOHHBIX
3aHATAN

0

2. Tlocemenue NpakTHYECKUX
(cemuHapckux, 1a60pPaTOPHBIX
3aHITHIN)

0

HTOroBblii KOHTPOJIb

Dk3aMeH (>80 6a/LIOB - OTJIIMYHO, >
60 6amnoB — xoporo, > 45 6aios -
YIOBJIETBOPHUTEIHHO)

30

Bcero

110




