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buaer Ne 1

1. buonoruyeckue u GU3NYECKUE KPUTEPHUHU )KUBBIX CUCTEM. POJIE XUMHUH.

2. ®@axTOpHl, ompeeNsAlompe LMpUHY H Qopmy currama OIIP: BpeMeHa ITpPoIOILHON
penaKcalMy U IOIEPEYHOM peslaKkcalyu, g-hakTop, H30TPONHOE U aHH30TPOIHOE CBEPXTOHKOE
B3aMMOJICHCTBHE.

3. UeMy paBHa KpUTHYECKast KOHIIEHTPALUS MUIEIUIO00pa30BaHus A CHEepUIeCcKUX UM IHBIX
MHIEIUT pafuycoM 2 HM, cozepxamux mo 1000 Morekys munuaa U MMEIOUIUX IOBEPXHOCTHOE
HatshkeHue 20 MII)K-M_z?

Buser Ne 2

1. Mnen cummeTpun B ¢pusuke u 6uonornu. CHMMETPHH B KUBBIX CUCTEMAX KaK MPHYUHBL M KaK
cBoiicTBa. TUIBI cUMMETpUid. XUPATHHOCTb.

2. Ctpoenue MoneKynbl BOAbL. Ponb rubpunusanuy 2s- u 2p- opbuTaieil aToMa KHCIOpPOa.

3. Ouenute BA3KOCTH pa30aBIE€HHON CYCHEH3WH O3PHTPOLUTOB, CUUTAS, YTO KIETKH APYT C
JIpyroM HE B3aMMOACHCTBYIOT. Bs3skocth Oydepnoro pactBopa 10-3 Ila'c, o6beMuas mois
SPUTPOLIUTOB cOCTaBIISIET 2%.

Busner Ne 3

1. AKTHBHBIE CpE/Ibl M aBTOBOJIHOBAs CAMOOPraHU3aNys B OHOJIOTHYECKHX CHCTEMAaX pa3iIduHbIX
UepapXU4ecKUX ypoBHeEH. OCHOBHbBIE MaTeMaTHUYECKHUE MOICITH.

2. U3orepma ancopbuuu ['nb6ca.

3. OnpenenuTs OCHOBHOH TepM aToMa KHUCJIOPOJa.

Busner Ne 4

1. ®usnuyeckre NPUHLHUIIBI IIOCTPOCHUS U PYHKIIHOHUPOBAHUS MOJIEKYIIPHBIX MALIMH B KHBBIX
cucteMax. [IpoTOHHBIN H HATPUEBBIH HACOCHI, COKPATUTEIbHBIE OSJIKU, MUKPOTPYOO UKH.
2. YcnoBus paBHOBecus (a3 B reTepOreHHOM CHCTEME.

3. BsaumogeiicTBHE IBYX aTOMOB B DPaBHOBECHOM COCTOSHMH OMECHIBACTCS IIOTEHIHATIOM
Jlennapna-/xoHca
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Koncranta B3ammopneiictBus (¢) pasHa 0,8-10—18 JIx, a paBHOBecHoe paccrosHue (r0)
coctasizeT 0,33 HM. Kakas cuia Oyner necTBOBaTh Ha aTOMBI IIPU PACCTOSTHUU MEXIY HUMH,
PaBHOM ITOJIOBUHE PABHOBECHOTO?

Buser Ne 5

1. XupanbHOoCcTh Kak Quindeckuili ¢akTop CcTpaTUUKANUK CTPYKTYPHBIX YPOBHEH B
OHOMaKpOMOJIEKYJIaX, KaK HHCTPYMEHT (DOJIMHIa U KaK JJIEMEHT KOHCTPYKUHH MOJIEKYJISIPHBIX
MallIMH.

2. Du3MyYECKHE OCHOBBI MEPBUYHBIX KHUHETHUYECKUX U TEPMOIMHAMHUYECKHUX H3OTOMHBIX
¢ dekToB aeitepus.

3. Uemy paBHO JMHEHHOE HATSDKEHUE MEMOpPAHBI, €CIIM KPUTHYECKHHA pa3Mep Iop paBeH 2,6 HM,
a [IOBEpPXHOCTHOE HaTsDkeHue memOpansl 0,03 Jh/M>?



Buner Ne 6

1. Q@usuKo-XMMHMYECKME MpPEINOCBUIKM M BO3MOXHBIE CIEHapud  (HOpMHpOBaHHSA
[IpEIIIEeCTBEHHUKOB XUBBIX KJIETOK.

2. BropuyHas CTpyKTypa MOJUNenTHIOB. CTaOMIBHOCTE O-CIUpPAIHA U B -CTPYKTYPBI B BOJE.
Ilepexon ciupainb-KiyOoK.

3. Ouenute (B TOM uucie B eauHuuax K1) BeTUYHMHY 3HEPTrHH CBSI3H HOHOB Na+ u Br- Ha
pacctossHun 0,293 HM, paBHOM CyMME [BYX HOHHBIX DaJUyCOB Cpele C AUIICKTPHYECKOMN
nponunaeMocTsio 80. CpaBHUTE ee ¢ 3Heprueit kopaneHTHsIX csizeil E(C-H) ~ 400k [hx*M.

Bbunaer Ne 7

1. bruodusnyeckue aceKThl TpaHC(OPMAIMH THIIOB KJIETOK B OHOIOIMYECKON 3BOTOIUH.

2. PactBopumocth. CBoOomHas 3Heprusi IepeHoca. [epMONMHAMHYECKHH  KpUTepuit
rugpohoOHOCTH U TUAPOPHUITBHOCTH.

3. OueHUTh SHEPreTHYecKuil 6apbep I HyKJI€AlMH KPUCTAIUIA JIU30IUMA, €CITH KPUTHYECKHM
pasMep KpHCTAIUTHTA cOCTaBiseT 50 HM, CBOGOHAS SHEPrus MOBEPXHOCTH paBHa 1,2 MJDk-M 2,
TeMmIlepaTypa 1iasiieHus pasHa 50 °C, a temmnepatypa cuctembl Ha 1 °C Hinke.

buaer Ne 8

1. buodusudeckue aceKkTsl KO3BOIIOLUHU ABYX BETBEH re0OHOCHepsi.

2. I'enepanus 1 paclipoCTpaHEHHUE HEPBHOI'O UMITYJIbca (YpaBHEeHUE XOHKKUHA-XaKCITH).

3. Berunciure cBOOOAHYIO 3HEPIHIO MIEPEHOCA OJHOTO MOJISI OJJHOBAICHTHBIX KATHOHOB HATPHUS
pamuycom 0,1 HM M3 cpembl € IOUAJEKTpUYECKOH mpoHunaemocteio 10 B cpemy c
JUDJIEKTPUYECKON MPOHUIIaeMOCThIO 80.

buaer Ne 9

1. Tunsl npaa. KakoBbI MPUYMHBI BOBHUKHOBEHUS OCTATOYHOM SHTPONHUH BO Jibay [h?

2. IlonsTHe 0 camoopranuzaun 6enkos. Chopmynupyiite "[lapagokc JleBunTans" u onummre
ero peuenue. YTo Takoe HyKJI€alMOHHBINH MEXaHU3M CBOpaYuBaHus? Pojib XUpaIbHOCTH.

3. [lonuMepHas LENb B XOPOLIEM PACTBOPUTENE YAEP)KUBACTCS C MOMOINBIO TBYX Jla3€PHBIX
nuHIeToB. Kak OyneT BBITISAETh KpHBas 3aBHCHMOCTH cujla—pacTshkenue? Kak usmenurTcs
CHJIa, IIPHJIOXKEHHAS K [MUHIIETaM, €CJIM IIPU MOCTOSIHHOM PacCTOSHUU MEXAY HHUMH I[TOCTENIEHHO
3aMEHUTH XOPOIIUN PACTBOPUTEIH IIIOXHM?

buner Ne 10

1. MarHuTHBIE HAHOCTPYKTYpPBI U XKeJie30 B OMOreHHbIx cucremax. GeppuTHH. MarHUTOCOMEL.
Hanodasuble okcubl Keie3a U HelipoiereHepaTUBHEIE TaTOJIOTHH.

2. Ctpoenue HykJIeHHOBBIX kucnot. Mepapxus ctpykryp JJHK.

3. PaccuuTaiiTe BEeUYMHY 3HTPOIIUU MIPOTOHHOIO Hecrnopska B TeTpaMepe MOJIEKYJT BOIBL.



Buner Ne 11

1. Coexrpockonust AMP. Xumuueckuit casur: 6 (I'm) u & (M. A.). AHH30TPOIIHS XHMMHUYECKOTO
CIBUTA.

2. Mogenu 3BOMIOLUH HYKJICOTHIHBIX MOCIIEIOBATENbHOCTEH. Pa3bpoc CKOpOCTEH 3BOJIIOIHU
IMO3ULINH.

3. Kak cBs3aHa cpemHeKkBazpaTHyHas (IyKTyalHs yria IMoBopota (<67>) ¢ BpalnarebHbIM
ko3 punmentoM auddys3uu s chepudecKoi BUPYCHOH yacTuus! (BupuoHa)? OueHuTe BpeMs
moBopoTa BUpHOHA Ha yrom 90°, ecmu Temnobas dHeprust (kT) coctaBmser 4,1-1072' Ik,
Bsi3kocTh paBHa 0,001 Ila-c, a BupuoH MOXXHO cyHTaTh cepoit ¢ paguycom 2 MkM. CpaBHute
BpeMs, HEOOXOAMMOE Ul INepeMelieHus] (QUKCHPOBAHHON TOYKHM ITOBEPXHOCTH BHPHOHA Ha
paccTosiHKE 27a, CO BpEMEHEM TPAHCIIIHOHHON qudy3un Ha Takoe ikKe pacCTOSHUE .

Bunaer Ne 12

1. TepmoauHaMuka 0OpazoBaHust HOBO# (pa3bl M MPOIECCHI 3apOIbIIIE00pa30BaAHHS.

2. JInsl KOHCTAHTBI KUCIOTHOCTH JIM3MHA 3HavYeHue pK, pasuo 10, a s momunusuHa 9,5. Kax
OOBSICHHUTH TaKOH CIIBHT?

3. Onpenenute paBHOBECHBIH YroJ CMAduBaHHs UL KalUTd BOJABI HA MOBEPXHOCTH JIACTA
HACTYPLMHU, €CIM [OBEPXHOCTHBIE CBOOOIHBIE JHEPIMM [UIL TPAHUIl pa3/ieNia JHUCT—BO3NYX,
JIUCT—BOJA U BO3QyX—BoJa paBHbI 18; 73,2 u 72 M[[)K/Mz, COOTBETCTBEHHO.

Buner Ne 13

1. XupasbHble CIIHpPaIbHBIE CTPYKTYPBI U3 MOJIEKYJT BOJIBL.
2. Mojenu nomyJsiiuoHHOM (AeMorpadu4eckoit) JHHAMHUKH.

3. Paccumraiite pH BOogHOrO pacTBopa apruHuHa ¢ KoHueHtpauueit 0,2 M, ecnu st apruduba
pKa=12,5.

Buner Ne 14

1. Ctpykrypa u sBomonus PHK. KorcepBauus BTopudnoit ctpyktypst PHK.

2. DJIEeKTpOKMHETHYECKHUE SBJICHHS. DnekTpodopes.

3. OnpenenuTs CpeHIO MOJIBHYIO TEIJIOTY PAaCIIHUpPEHHUs PealbHOro raza npu temrepatype 7,
€CJIM U3BECTHA 3aBUCHMOCTD JIETYUECTH OT TEMIIEPaTyPhL.

Buner Nels.

1. OcHOBHBIE HMITYJIBCHBIE [1OCIIEIOBATEIHLHOCTH IByMEPHO# criekTpockonuu SIMP.

2. 'eneTryeckuit KO U TPAHCIISIHUS.

3. Kakyro CHMMETpHIO HMMEIOT CMEINEHUsS SAep IpPU MaJbIX KOJeOaHHUSX MOJIEKYJIBI BOIBI?
Tabnuiy XxapakTepoB HENPHUBOAMMEBIX IPEACTABICHHMA TPYIIBI CHMMETPUM MOJIEKYIBI BOIBI
CUYUTATh U3BECTHOM.



Buaer Nel6.

1. 1. Crpykrypa u s3Bomonus PHK. KommeHcatopHble 3aMEHBI M METOABI CpaBHEHHUSI.
TepMonuHAMUYECKUN IOIXOL.

2. 2. buodwusuka MBIIIEYHOTO COKPAIIEHUS: MOJIENh CKOJIB3SAIIUX HUTEHN, ypaBHEHHE XHUJLIA.
3. 3. Komap, uMeromuii pasMepsl Mopsaka 10~ M netut co CKOPOCTBIO 10" m-c™'. Haitgure

JUISL Hero 4uciio PeifHonpaca, cunTast, 4To IJIOTHOCTh M THUHAMHYECKAs BI3KOCTh BO3JIyXa PaBHEI
X ol =
1,3 kr'm ¥ 1,8-10 SHeem™

Buner Nel7.

1. Crpykrypa u osBojionus PHK. Croxactmueckue KOHTEKCTHO-CBOOOIHBIE TI'DaMMAaTHKH.
Kosapuanrtusie mozenu ais npoduieit PHK.

2. PeakiimoHHBIE IEHTPHI (POTOCHHTEIUPYIOIIUX OPraHU3MOB: COCTAB U CKOPOCTH JIEMEHTapHbIX
CTaaui.

3. KakoB MakcuMaIbHBIIH yron § paccessHus! -4acTHUIBI U ACHTPOHA IIPH YIPYTrOM PacCessHUU Ha
BoJopoae?

Buner NelS8.

1. Ocuossl IMP-TomMorpadum.

2. OcHOBHBIE TapaMeTPbl BTOPUYHBIX M TPETUYHBIX CTPYKTYP OEJIKOB.

3. Cocyn o6BeMoM V) paszesnieH Meperopoakoi Ha JBe JacTu ¢ obbeMamu V=2V, u V, =1V,.
B Gonpwmeii yactum Haxomutcs 0,1 MONB MIOEANBRHOrO rasa; B MEHBLIEH )K€ CO3JaH BBICOKHH
BakyyM. OnpenenuTe H3MEHEHNUE SHTPONUH [IPH YIATEHUH [IEPETOPOIKH.

Buner Nel9.

1. OcHOBBI M€TO1a MOJIMMEPA3HOM LEMTHON PEAKIIKH.

2. AKTHUBHBIA TPAaHCIIOPT BELIECTB U HOHOB Yepe3 KIJIETOYHBIE MEMOPAHBL.

3. Bupyc umeer ¢opmy mwinHAapa BeicoTodt 200 HM u nuamerpoM 10 HM. Haiimure
KPUTHYECKYIO KOHIICHTPAlMI0 OOpa3OBaHUS HEMATHYECKOH >KHIKOKpHUCTALIHYECKOH ¢a3bl B

COOTBETCTBUH ¢ Teopueit OHcarepa
Buner No20.

1. [IpuHIUIBI 2JIEKTPOHHOU MUKPOCKOITUH.

2. IlpocTpaHCTBEHHOE U 3IEKTPOHHOE CTPOCHHE MENTHIHON IPYIIIEL.

3. BBIMUCIHTE BBICOTY MOJHSTHS BOJABI B KANMMJULIPE AUAMETPOM 1 MKM, €CIIH YrOoJI CMaYHBaHHU
0°, IIOBEPXHOCTHOE HATSHKEHUE BOJBI 72 10~ H/m.

Buser Ne 21

1. Kitetounsnit nuki1. ®a3pl KJIETOYHOTO KA.

2. buodusuuecKkue KPUTEPHH YCTOHUYUBOCTH IKOCHCTEM.

3. BHyTpH MBUIBHOrO My3bIpsl pajuyca v HaXOAUTCS UAeabHbIN ra3. HapyxHoe maBieHue p,
MOBEPXHOCTHOE HATSHKCHHWE MBUIBHOW BOIBI 0. HalTH pasHOCTh MEXAy MOJIIpHOU

TCIJIOEMKOCTEIO I'ada IMMpH HArp€BE€ €ro BHYTPU IIY3bIPA U MOIISIpHOf/'I TCINIOEMKOCTBIO 3TOI'O rasa
[IpU MOCTOSIHHOM JaBJICHUH.



Buaer Ne 22

1. ITaccuBHBIN TPAHCIIOPT BELIECTB U HOHOB Ye€pe3 KIIETOYHbIE MEMOpaHBI.

2. 3aBHCHMOCTb CKOPOCTH OHOXMMMYECKOU PEeaKIU OT TEMIIEPATYPBI.

3. Onennte ckopocts aBmkenuss nenu JIHK, comepxameit 1 MiIH map OCHOBaHHH, B
IOJTMAaKPHUJIAMHIHOM Iejie B JIEKTPUIECKOM I0JIe ¢ HampshkeHHOCThIo 2 B/cM. Bo ckomnbko pas
YBEMYMIACH ObI CKOPOCTh, €CJIM OBl B 3TOM 3KCIEpUMEHTe Hcmoyb3oBaM ¢parmeHTsl JJTHK B
JecsiTh pa3 MeHbluero pasmepa? Monekyna JIHK naxomutest B B-dhopme, ¢ paccTosHuEM MexTy
docharapmvvu rpynmamu 1,7 A, HeT HuKakux 3¢QeKTOB KOHACHCAIMH 3apsia, BSI3KOCTH
pactBopa cocranister 0,002 I1a-c, a qmuHa KyHOBCKOro cermenTa — 300 MOHOMEPOB.

Bunaer Ne 23

1. DHepreTrueckuit MeTabOIU3M KIETKH U €r0 PeryJisiius.

2. [Tonumopdusm CTPYKTYp JIHIIOB.

3. K moBepxHOCTH 3apsDKEHHBIX CHEPUYECKHX BHPYCHBIX YACTHIl IPHUKPEIUICHBI MOJHMEPHBIE
LEeNH, HalpuMep, MOJMATWICHIVIMKONA. [IpMm KakoM pacCTOSHMM MEXIY 4YacTHIaMHU
SHTPONMMHBIE CHJIBI, OOYCJIOBICHHBIE B3aHMOJEHCTBHEM LeNeil IOJIMMEpPOB, CTaHyT
3HAYUTEIBHBIMU 10 CPAaBHEHHIO C CHJIAMH 3JIEKTPOCTATUUYECKOTO OTTAJIKMBAHUS?

Bbuiter Neo 24

1. ATOMHO-CUJIOBasi MUKPOCKOITUSI.

2. MUTOXOHAPHH: CTPOCHHE, COCTAB, ()YHKIIHH.

3. Meronom muddepeHINanbHON CKAHUPYIOUEH KATOPUMETPHH OIMPENeNIeTCs] 3aBUCHMOCTD
SHTAIBNMHN oOpa3la OT TeMmIeparypbl. [l mepexola CHUPATH—KIYOOK B O-CHHPATBHOM
IOJIMIIENITU/IC IIMPHUHA IIEPEXOAA YMEHBIIAETCS MpH YBENWYEHHHM JUIMHBI HoinuMmepa. Kak
OOBSICHUTH 3TO SIBJIEHUE C TOUKU 3PEHUSI TEPMOJIMHAMUKHY Iepexoaa’?

buaer Ne 25

1. Onpenenenue BpeMeH CIHH-CIIMHOBOM pelakCalliy U CIIUH-PEIIETOYHOM penakcamuu. MeTtos
CIIMHOBOT'O 3Xa.

2. NouHaHoBckoe paBHoBecHe. OcMoTHueckue 3 (HEKThI B KIIETKE.

3. Ouenurte KIIJ] Na-Hacoca B akCOHE KajlbMapa.



