[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:

®WNO: KanuHuH P.E.

[lomxHocTb: PekTop

[ata nognucanusa: 02.09.2026 11:03:24

YHUKanbHbI MPOrpaMMHbIN KIKOY:
40e1d729392b27c8c3c5e4145020da90ba799b43

MwancTepeTBo 3apaBooxpanenus Pocculickon denepanyun

denepanbHOE TOCYIaPCTBEHHOE OFOKETHOE 00pa30BaTeIbHOE YUPEKICHUE
BbICILIEr0 00pa3oBaHUs
«Ps13aHCKHN roCy1apCTBEHHBIM MEIUIIMHCKUN YHUBEPCUTET
nMenHn akagemuka .11. ITaBiosay
Munucrepcrsa 3apaBooxpaneHus Poccuniickoit denepanuu
OI'bOY BO Pa3I'MY Munsapasa Poccun

YTBEPX/IEH
Y4E€HBIM COBETOM
OI'bOY BO Pa3I'MY Munsznpasa Poccun
(nmpotokoun ot 21.04.2026 N 9)

KOMILVIEKT OHEHOYHBIX MATEPHUAJIOB JIUCHUIIJINHBI

OI1.06 ®U3NKO-XUMUYECKUE METOABI UCCIIEIOBAHUS

OCHOBHAA ITPO®PECCHOHAJIBHAS OBPA3OBATEJIBHASA ITIPOI'PAMMA
IMPOI'PAMMA INOATI'OTOBKHU CIIELNUAJIUCTOB CPEJHEI'O 3BEHA

no cnenuanbHocTH 31.02.03 JIaGopaTropHasi IMarHOCTUKA



Pa3zpaborunku: kadbeapa obmieit xumun, kadeapa MaTeMaTUuKH, GU3UKA U METUITMHCKOW HHPOPMATHKHI
V4eHas cTereHsb,
Y4YEHOE 3BaHUE
CoiueB Mropp AHaTOJIbEBUY J.M.H., TOIIEHT | 3aBeayronuii kageapoi oOnieln XumMuu
JlakcaeBa Enena AHatoib-

®amunus, Ums, OTdaecTBo 3aHumaeMasi JOJKHOCTh B Y HUBEPCUTETE

k.0.H., nouteHT | JlomneHT Kadeaprr oOmeH XumMun

€BHa
ABaueBa Tarbsna 'enHagu- | K.¢-M. H., AOIEHT | 3aBeayromuil Kadeapoir MaTeMaTHKH, (GU3UKU U
€BHa MEJIULMHCKOW UHPOPMATUKU
Munosanosa Okcana AJek- K.d-M. H JlotieHT Kadeapbl MATEMATHKH, (PU3UKU U METUIIUH-
CaHJIpOBHA o CKOW MH(OpPMATUKH
KpuBymun Anexcanap An- Crapmmii mpernojaBaTenb Kadeapbsl MaTEeMaTHUKH,
JpeeBud B} (U3MKK U MEJUIIMHCKON HH(POPMATUKU

PenenseHnTnr:

V4eHas cTeleHsb,

yHeHOE 3BaHHE 3aHuMacmas AOJDKHOCTD, OpraHu3anusa

®amunus, Ums, OTdaecTBo

MargeeBa Mpuna Bacuiib- K.M.H.. TOLEHT Honent kadenper 6uonormueckoit xumun OI'BOY
€BHA T BO Psa3I'MY Munszapasa Poccun

JlemeHntheB Anekceit Ajek- JLM.H.. ZOLEHT 3apenyromuii kadeapoit obmeit ruruenst OI'bOY
CaHApPOBHY T BO Psa3I'MY Munszapasa Poccun

OnobpeHo yueOHO-METOAMUECKO KOMHICCHEN IO ITPOorpaMMaM CpeHero mpodhecCuoHaIbHOro 00pa3oBa-

HUs1, 6aKalaBpuaTa v JOBY30BCKOMW TOJITOTOBKU
(mpotokomn ot 20.04.2026 N 9)

Ono6peHo yueOHO-METOAMYECKUM COBETOM.
(mpotokoin ot 20.04.2026 N 5)




1. ITacopT KOMILUIEKTA OlIeHOYHbIX MATEPHUAJIOB

1.1. Komrmuiekt oneHouHbIX MaTtepuanoB (nanee — KOM) npenHazHadyeH JUIsl OLEHKU IJIaHUPYEMBIX
«DU3UKO-XUMHUECKUE  METO[bl

pEe3yNbTaTOB  OCBOEHHUsI paboueil  mporpamMmbl  JUCIUIUIMHBI
UCCIIEIOBAHMSI.

1.2. KOM Bkito4aet 3aanus s MPOBEICHUS TEKYIIEro KOHTPOJIS U IPOMEKYTOYHOM aTTECTallUH.

OO111ee KOIMYECTBO 3a/IaHUN U PACTIPEICIICHUE 3aIaHUI 110 TUTIAM U KOMIICTCHITHSIM:

KOH U HAMMEHOBAHHE€ KOMIICTCHIIUHU

KoanuecTBo
3aJaHui
3aKPbITOrO
THIIA

KoamnuecTBo
3aaHMid
OTKPbITOI0
THIIA

OK 01 Bri6upath ciocoObI penieHus 3aaad npoheccuoHaaIbHOM
JeSTEIbHOCTH MPUMEHHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM.

OK 02 Vcnosib30BaTh COBPEMEHHBIE CPE/ICTBA NTOMCKA, aHAIU3a U
UHTEpIpeTauu HHHOPMAUK U HHPOPMAITMOHHBIC TEXHOJIOTHH
JUISL BBIIOJTHEHUS 33724 IPOo(heCCHOHATbHON JesITENIbHOCTH.

OK 03 IltannpoBath U peain30BbIBaTh COOCTBEHHOE
poeCCUOHATILHOE ¥ IMYHOCTHOE Pa3BUTHE,
MPEINPUHIMATENBCKYIO ICATEIBHOCTD B IPO(ECCHOHATBHOM
cdepe, UCIIOTB30BATh 3HAHUS 110 PUHAHCOBOI IPaMOTHOCTH B
PA3JIMYIHBIX ) KU3HCHHBIX CUTYAllUAX.

OK 04 DddexTBHO B3aMO/IEHCTBOBATh U Pa0OTATh B KOJUIEKTHBE U
KOMaHJIE.

OK 05 Ocy1iecTBIIsATh YCTHYIO U MTUCbMEHHYIO0 KOMMYHUKAIIMIO Ha
rocyiapcTBeHHOM si3bike Poccutickoit deneparuu ¢ yaeTom
0COOCHHOCTEH COLMATBHOrO M KYJIBTYPHOTO KOHTEKCTA.

OK 06 1IposiBiisiTh rpaXIaHCKO-MIATPUOTUYECKYIO MTO3ULHIO,
JIEMOHCTPUPOBATh OCO3HAHHOE TIOBE/IEHUE HA OCHOBE TPAULIMOHHBIX
00I11e4eII0BEYEeCKUX [IEHHOCTEH, B TOM YHCIIE C yYETOM TrapMOHU3AIINU
MEKHAITMOHAIBHBIX U MEKPETTUTUO3HBIX OTHOIIICHUH, TPUMEHSTh
CTaHJAPTHl AHTUKOPPYILIMOHHOTO TOBEJCHHUSL.

OK 07 ConeiicTBOBaTh COXpaHEHUIO OKPY>KalOIIEH Cpeibl,
pecypcocOepekeHuI0, MPUMEHATh 3HaHUs 00 U3MEHEHNH KJIUMara,
MIPUHIUTIBI OEPEKIIMBOTO TIPOU3BOCTBA, ((HEKTUBHO JICHCTBOBATH B
Ype3BbIYANHBIX CUTYALHSIX.

OK 09 ITonb30Bathest MpodeccHoHaNbHON TOKYMEHTALMeN Ha
TOCYJIApCTBEHHOM U HHOCTPAHHOM SI3bIKaX.

IIK 1.1. [IpoBoauTh pU3NKO-XUMUYECKHE UCCIIEI0OBAHUS U BIAJETh
TEXHUKOH J1a00paTOpHBIX padoT.
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58

IIK 1.2. O6ecneunBaTh TpeOOBaHUS OXPAHBI TPY/A, TPABIII
TEXHHUKHU 0€30MaCHOCTH, CAHUTAPHO-IMUIEMHOIOTHUYECKOTO U
TUTHEHUYECKOTO PEKUMOB TP BBITIOJHEHUN KIIMHUYECKUX
1ab0PaTOPHBIX UCCIIEIOBAHUIN U MHCTPYMEHTAIBHBIX
WCCTIEOBAHUI TIPH MMPOU3BOJICTBE CyA€OHO-MEIUITNHCKIX
SKCHEePTH3 (MCCIIeOBaHU).
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Htoro
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1.3. JlonomHUTENBbHBIE MaTEpPHAIIBI U 000PYIOBaHUE JJIs BBITIOJTHEHHS 3a1aHUi (TIpU HEOOXOAMMOCTH):
— TIepHOAMYECKas CUCTEMAa XUMUYECKUX IEMEHTOB (Tabnmuiia Meneneena);

— Tabmuna pyHIaMEHTATBHBIX (PU3UYECKUX TTOCTOSHHBIX;
—  KaJbKYJSTOP.




2. 3axaHus BceX TUIIOB, O3BOJISIONINE OCYHIECTBIIATH OLIEHKY BCeX KOMIIETEHIHIA, YCTAHOBJIEHHBIX padoueil MporpaMMoi Iy CUMIIIMHbI
OI1.06. PU3HKO-XMMHYECKHE METOALI HCCIST0BAHNI»

PEANPUHIMATETBCKY IO
JeSITeITbHOCTD B
npo¢eCcCuOHAITBHON

chepe, HCIOJIb30BaTh

Koa u HammMeHoBaHHe Ne .«
KOMITeTeH I wn 3ananue ¢ HHCTPYKIMeEH

OK 01 3aj1anus 3aKpPHITOrO THIIA
Bri6upats CIOCO0BI [IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE.
pelieHus 3a1a4y
npodeccnoHanbHOM Tekct 3aganus: OTKPBITUE CTPOSHHSI aTOMa M (pOPMYJIMPOBKA MOCTYIaTOB bopa chirpasio KIro4eByIO poiib B pa3BUTHH
JEeSITEIbHOCTH ¢busuku u xumun. C Tex mop, SHEPreTHUecKUe ypOBHU MPUHATO 0003HAYaTh Kak OyKBaMH, Tak U UGpaMH.
MIPUMEHUTEIHHO K ConocraBbTe 3HaYEHHUE ITIABHOI'O KBAHTOBOT'O UKCJIA, OTBEYAIOIIET0 32 HOMEP IHEPreTUUECKOT0 YPOBHSI C €r0
Pa3IUYHBIM KOHTEKCTaM. OyKBEHHBIM 0003HAYEHHUEM DJIEKTPOHHON 00O0JIOUKH.

OK 02 K kax10# 1MO3UIMH, TAHHOW B JICBOM CTOJIOIIE, ITOI0EPUTE COOTBETCTBYOIIYIO MTO3UIUIO U3 TIPABOTO CTOJIOMA:
Hcnonw3oBath OOBeKT XapakTepucThKa
COBPEMEHHBIE CpEICTBA A MIEPBbIN YPOBEHb 1 N
MOWCKa,  aHaluM3a | L. b BTOpPOW YPOBEHb 2 Q
UHTEpIIpETalU B TpeTuil ypOBEHb 3 O
nHpopmaruu u ) YEeTBEPTHIA YPOBEHb | 4 K
MH(POPMALIMOHHBIE i TSITBIA YPOBEHb 5 M
TCXHOJIOTMH AT E 1IECTON YPOBEHb 6 L
BBITIOJTHCHUS 3aj1a4 K Ce/IbMO#i YPOBEHb 7 P
npodeccuoHaIbHON
ACATCIBHOCTH. 3anummre BoIOpaHHbIE U(PBI TI0J] COOTBETCTBYIOIIUMHU OyKBaMU:

OK 03 A|bB |B|T' |A|E |X
IInanupoBars 151
peaT30BbIBATH [IpounTaiiTe TEKCT U YCTAHOBUTE MOCIIEIOBATEIbHOCTD.
cOOCTBEHHOE
npodeccHoHanbHoe " Texct 3aaHNs: COBPEMEHHYIO MEUIIMHY HEBO3MOXHO MPEACTaBUTH 0€3 TAKUX YCTPOMCTB, KakK Jia3epbl. DTO CIOBO
JIMYHOCTHOE  pasBUTHE, | o | ABIACTCS ab0peBHaTypoil Ha aHTJIIMICKOM S3bIKE, YCTAHOBUTE MPABUIILHYIO MTOCIIEIOBATEILHOCTD CIIOB, KOTOpast

COOTBETCTBYET 3TOMY MOHATHUIO.
A — emission;

b — amplification;




3HaHUS MO (PUHAHCOBOK
IPaMOTHOCTH B
Pa3NUYHBIX KU3HEHHBIX
CHUTYaIIX.

OK 04
DddexTnBHO
B3alMOJICHICTBOBATh u
paboTaTh B KOJUICKTUBE W
KOMaHJIC.

OK 05
OcyliecTBIATh YCTHYIO U
MMMCHbMEHHYIO
KOMMYHUKAIUIO Ha
TOCYJApPCTBEHHOM  SI3BIKE
Poccuiickoit @enepanuu ¢
y4eToM 0coOeHHOCTEN
COIMAJIBHOT'O n
KYJIBTYpHOTO KOHTEKCTA.

OK 06
[IposiBIATE  TpaskIaHCKO-
MaTPUOTUYECKYIO
TO3UILINIO,
JIEMOHCTPHPOBATH
OCO3HAHHOE TIOBE/ICHUE Ha
OCHOBE  TPaJAMLMOHHBIX
00I1IeYeI0BEYECKIX
LIEHHOCTEH, B TOM YHCIIE C
Y4eTOM  TapMOHM3AIUHN
MEXHAITMOHATBHBIX u
MCXKPEITUTUO3HBIX
OTHOILLIEHUH, TPUMEHSThH
CTaHapThI

B — light;
I' — of radiation;
J1 — by stimulated.

Januimre COOTBCTCTBYIOIIYIO ITOCIICAOBATCIbHOCTD HI/I(l)p CJICBA HAIIpaBoO:
AlB [BIT [

[IpounTaiite TEKCT U YCTAHOBUTE COOTBETCTBHE.
Tekcr 3amanus: B MeAUIIMHE OCOOYIO POJIb UTPAIOT BOJHOBBIE CBOMCTBA cBeTa. [ mpodeccnoHaabHOro HOHMMAaHUS
paboThI HEKOTOPOI'0 00OPYAOBAaHUS, HEOOXOAUMO 3HATh CYIIIHOCTh OCHOBHBIX SIBJICHUI U IMOHATUN BOJIHOBOM ONTUKH.

ConocTaBbTe KaKHe XapaKTCPUCTUKU OTHOCATCA K TOMY HJIM HHOMY SBJICHUIO WUJIU O6T)CKTy.

K kax10#1 1MO3UIIMH, TAHHOW B JICBOM CTOJIOIIE, MOJ0ESPUTE COOTBETCTBYOIIYIO MTO3UIUIO U3 TIPABOTO CTOJIOMA:

OOBbekKT XapakTepucTuka
o ANIEKTPOMArHUTHAs! BOJIHA,
MOHOXPOMAaTHUYECKUI
A cBOT 1 BOCIIPHHUMAEMast

YEJI0BEYECKUM IT1a30M
OTKJIOHEHHE OT
IIPSMOJIMHENHOTO
pacrpocTpaHeHust BOIH3H
COM3MEPUMBIX NPENSATCTBUI

b | xorepeHTHBIE BOIHBI | 2

BUJMIMBIN CBET 3 MIEpPUOINYECKasl CTPYKTypa
uHTepdepeHIms
r pdepenn 4 TIOCTOSTHHASI JUTMHA BOJHBI
CBeTa
OJIMHAKOBAs 4acTOTa
J | mmdpakuums ceera | 5 A
U Pa3HOCTh (a3
E T paKIIHOHHAS 6 niepepactpe/iesieHIe SHePruu
pereTka TIPH CJIO’KEHUH

3anumuTe BRIOpaHHbIE HUQPHI 107 COOTBETCTBYIOIIMMH OyKBaMU:
A|b |B|I | O|E




AQHTUKOPPYILIMOHHOIO
MIOBEJICHMSL.

OK 07
ConeiicTBOBaThH
COXPaHEHHIO
OKpYXKaroIe cpenpl,
pecypcocOepesKeHHIO,
MPUMEHATh 3HaHUS 00
W3MCHCHHN KJIMMATa,
MIPUHIUIIBL  OEPEKITUBOTO
TIPOM3BOJICTRA,
3¢ (HEKTUBHO JICHCTBOBATH
B Ype3BbIYaHbBIX
CHUTYaIHSIX.

OK 09
ITomp30BaThCs
poheCCHOHATIBHOM
JIOKYMEHTaIen Ha
roCy1apCTBEHHOM n
WHOCTPAHHOM SI3bIKaX.

IIK 1.1.
[IpoBonuTh ¢buzuKo-
XUMHUYECKHE

[IpounTaiite TEKCT U YCTAHOBUTE COOTBETCTBUE.
Tekcr 3aganus: B 3aBUCUMOCTH OT MATOJIOTHIA, SPUTPOLIUTHI MOTYT HMETh pa3iIMyHbIe pa3Mephbl, B 1a00paTOpHOI
IIPAKTHUKE, pa3Mepbl KJIETOK KPOBH Ha 3pUTpoLuTOMeTprudeckoi kpuBoil [Ipaiic-/[>koHca UMEIOT COOCTBEHHBIE

Ha3BaHMsA. COIOCTABbTEC HA3BAHUS SPUTPOLUTOB C UX pasMECpaMHu.

K kaxx10#1 MO3UIIMH, TAHHOW B JIEBOM CTOJIOIE, MOA0EPUTE COOTBETCTBYIONIYIO MO3UIUIO U3 TIPABOTO CTOJIOMA:

OOBEKT XapaKkTepuCcTUKa
A MUKPOLIAT 1 2 — 3 MKM
b LIIU30LUT 2 5 — 6 MKM
B METaJIOLUT 3 7 — 8 MKM
r HOPMOIIUT 4 8 — 12 MxkM
pil| MaKpOLIUT 5 oosiee 12 MKM

3aHI/II_HI/IT€ BBI6paHHBIe I_II/I(I)pLI o COOTBCTCTBYIOLIUMU 6YKB3MI/IZ
AlB BT [n

[IpounTaiiTe TEKCT U YCTAHOBUTE IIOCIIEIOBATEILHOCTD.

Tekcr 3amanus: B 1815 r. XK. bruo oTKpbLT ONTUYECKYIO aKTUBHOCTH YUCTHIX JKHIKOCTEH, a 3aTeéM pacTBOPOB U IMapoB
MHOTHX, TJIaBHBIM 00pa30oM OpraHNYecKHX BemecTB. OnTuieckas akTHBHOCTh — 3TO CIIOCOOHOCTD CPEeJIbl BHI3BIBATh
BpallleHNe TUIOCKOCTH MOJISIPU3ALMY IPOXOSIIETo Yepe3 Hee MOIIPU30BaHHOTO CBETa, KOTOPBINA o0pa3yercs u3
€CTECTBEHHOI'0 MOCPEICTBOM ITPOXOKIACHUS YEPE3 MOIAPU3ATOPHI. Y CTAHOBUTE NTPABUIIBHYIO ITOCIEA0BATEIBHOCTD B
pacMoI0KEHNH 3JIEMEHTOB IIPU aHAJIM3€ ONTUYECKOW AKTUBHOCTH, OMUPASICh HA CXEMY HHKE.




HUCCIICa0BaHUA U BJIaACTh
TEXHUKOH J1a00PaTOPHBIX
pabor.

A — aHanmu3aTop;

b — ncToYHMK ecTECTBEHHOIO CBETA;
B — onrtiueckn aKTHBHOE BEIIIECTBO;
I' — nabmronaren;

J — nosapusarop.

3aHI/II_HI/ITC COOTBCTCTBYIOIIYTO ITOCIICAOBATCIBHOCTD LII/I(I)p CJICBA HAIIpaBO:
AlB BT [n

[IpounTaiiTe TEKCT U YCTAHOBUTE MTOCIIEIOBATEIBLHOCTD.

Texcr 3aganus: B 1a00OpaTOPHON JUATHOCTHKE UCIOIB3YOTCS CBOMCTBA MOJIIPU30BAHHOTO CBETA JUIsl ONPEAEICHUS
KOHIIEHTPALUi ONTUYECKU aKTUBHBIX BEIIECTB. PacnosoxnuTe B XpOHOIOTMYECKOM MOPSAKE pa3BUTHE MTPEICTABICHUM
00 ONTHUYECKON aKTUBHOCTH (XUPAJIBLHOCTH).

A — ucrnonb30BaHue B 1a00paTOPHON TUATHOCTHKE;

b — oOHapykeHHre ONTUYECKONH aKTUBHOCTH KPUCTAJIJIOB;

B — pa3genenue onTuYeCcKu aKTUBHBIX BEILIECTB HA JIEBOBPAILLAIOIIMECA U MIPABOBPALLAIOIINECS;
I' — pa3zpaboTka TeOpuu XHUPaTLHOCTH B XUMHUH;

J1 — oOHapyXeHHe ONTHYECKON aKTUBHOCTH PACTBOPOB, TAPOB U OPTaHUYECKUX BEIIECTB.

3anuuuTe COOTBETCTBYIOLIYIO MOCIEI0BAaTEIbHOCTh IU(P CIeBa HAMIPABO:




AlB [BI[T [

[IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE.

Tekct 3aJaHus: HOJISIpI/I3OBaHHBII71 CBCT TPAAULIMOHHO NPHUMCHACTCA B (1)1/131/10Tepar[1/1p1 1 KOCMCTOJIOI'MH, B 3aBUCUMOCTH
OT CTCIICHU IMOJIApHU3alin, CBET UMECT pa3JIMYHBIC o00o03HaueHus1. COnmoCTaBbTE CXEMATUUHEIE 1/1306pa>1<eH1/1>1
noJjiipu3anvu € €€ BUJAOM.

K kaxx10#1 MO3UIIMH, TaHHOW B JIEBOM CTOJIOIE, MOJAOEPUTE COOTBETCTBYIOIIYIO MO3UIUIO U3 TPABOTO CTOJIOMA:
OObekT XapakTepucTuka
YaCTUYHO
MOJIIPU30BAHHBIN CBET
A —“l—'—'—'—*—'-l—'—‘— 1 ¢ ripeoOanaroreit
MOJISIpU3ALIEN B
IJIOCKOCTH HaJCHUs
IIOJIHOCTBIO
MOJISIPU30BaHHbII CBET
b # : # : 2 B INIOCKOCTH
NEPHIEeHIUKYISIPHOI
T1aICHHIO
YaCTUYHO
MOJIIPU30BAHHBIN CBET
¢ mpeobagaromen
B | —f*eteet—— |3 MOJISIpU3aLEH B
IJIOCKOCTH
NEPIEHVKYIIIPHON
T1aJICHUIO
r ’ H * ' ' 4 HETOJIIPU30BaHHBIN
(ecTecTBEHHBIN) CBET
MTOJTHOCTBIO
| —*—*—e—+—— | 5 | NOJSIPU30BaHHBII CBET
B IUTOCKOCTH ITa/ICHUSI

3anuuuTe BRIOpaHHbIE HUQPHI TOJ COOTBETCTBYIOMIMMH OyKBaMHU:




AlB [BI[T [

[IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE.

Tekct 3alaHuA: B IOJIAPpUMETPUN B MCAUTIMHCKUX LCIIAX, JJIA OIIPCACICHHUA HCKOTOPBIX IMapaMCTPOB UCIIOJIb3YIOT

p=[a]-C-1
cIeayIouyo popMyIy: . ComocTaBbTe 9TH apaMeTpsl ¢ X OYKBEHHBIMH 0003HaYCHUAMH B (QOPMYIIE.

K kax[10i1 mo3uiuu, 1aHHOM B JIEBOM CTOJIOIE, TOA0EPUTE COOTBETCTBYIOIIYIO MO3UIUIO U3 IPABOrO CTOJIOMA:

OObekT XapakTepucTuka
A 4 | | KOHLIEHTpalys pacTBOpa
5 [ a] 5 | /VIMHA TYTH CBETA B ONTHHYECKH

AKTUBHOM BEILICCTBE

YTOJI IOBOPOTA TJIOCKOCTH
HOJISIPU3ALN

r [ 4 | ynenbHbIH yros BpaleHust

C 3

3anummuTe BRIOpaHHbIE U(PBI TI0]] COOTBETCTBYIOMIMMHU OyKBaMU:
A|b |B|T

[IpounTaiite TEKCT U YCTAHOBUTE COOTBETCTBHE.

B tabnuiie npuBeeHbl peiesbl pa3peieHus NpudopoB, pean3yoUX pa3Hble TUIIBI MUKPOCKOIHH.
K kax10#l Mo3uIMK, JaHHOU B JIEBOM CTOJIOLE, 1010epUTe COOTBETCTBYIOIIYIO MMO3UIUIO U3 PABOTr0 CTOJIONA:

Tun MuKpockona [Ipenen pasperenust
A | ontrueckuit 1 |0,001 am
b | peHTreHOBCKUI 2 10,1um
B | aromHO-cmiioBoii | 3 | 50 HM
I' | TYHHEIBHBIH 4 10,2um

3anummre BoIOpaHHbIE IU(PBI TI0]] COOTBETCTBYIOIIMMU OyKBaMU:
A|b |B|T




10.

[IpounTaiite TEKCT U YCTAHOBUTE COOTBETCTBUE.

[IpocToii 0AHONMH30BBI MUKPOCKOI (JIyTia ¢ CHJIBHBIM YBEITMYCHHEM) ObUT U3BECTEH B cepenuue 15 B. ['ommanackuii
yueHbli A. JIeBeHTYK JOBeN YBEIMYEHUE MPOCTOro Mukpockomna a0 300 kpaT ¥ ¢ €ro noMoIlbl OTKPbUT MU
MHUKpOOprann3MoB. M3o0perenue 0osnee ClI0KHOTO MUKPOCKOIIA, COCTOSIILIETO U3 IBYX COOMPAIOIINX JIUH3, CBA3BIBAIOT
¢ umeHeM rojutanana I'. Slucena, a MUKpOCKOIIa, COCTOSIIEr0 U3 COOMPATETbHOTr0 0OBEKTHBA U PACCEHUBAIOILIETO
okymsipa — I'. Tanunes. Pazpabotka HemenkuM ¢pusukom D. A66e nudpakiimoHHOIN Teopur 00pa3zoBaHus H300paKEHUN
HECaMOCBETAIIUXCSI 0ObEKTOB CITIOCOOCTBOBAJIA PA3BUTHIO MUKPOCKOITMYECKUX UCCIIETIOBAHUIA.

K kaxx10i1 MO3UIIMH, TAHHOU B JIEBOM CTOJIOIE, MOA0EPUTE COOTBETCTBYONIYIO MO3UIUIO U3 IPABOTO CTOJIOMA:

V4eHslit Ton
A | A. JleBeHryk 1 | 1873r.
b | I SAncena 2 | 1610r.
B | I'. 'ammes 3 11600rT.
I' | D. A6Ge 4 | 1670-e rogsl

3anummuTe BRIOpaHHBIE IU(PBI TI0]] COOTBETCTBYIOMIMMHU OyKBaMU:
A|b |B|T

I1.

HpoanaﬁTe TCKCT U YCTAHOBUTE COOTBCTCTBHUC.

DJIeKTPOHHBIA MUKPOCKOII — IIPHOOP, B KOTOPOM Jisl HaGoaeHus 1 potorpadupoBanus MHOrokpatHo (10 10° pas)
YBEJIMUEHHOT0 U300pakeHus1 00BEKTa BMECTO CBETOBBIX JIyuel UCIOJIb3YIOTCS MMYUYKH JIEKTPOHOB, YCKOPEHHBIX J10
6ombmmux >Hepruii (30-1000 k3B) B ycnopusx rirybokoro Bakyyma (nasienue 1o 107 ITa).

K kaxoii nmo3unmu, 1aHHOHM B JIEBOM CTOJIOIIE, MOAOEPUTE COOTBETCTBYIOIIYIO TTO3UIIMIO U3 TIPABOTO CTOJIOIA:

Bun Mukpockona XapaKkTepucTuKa

[To3BossieT HabrFOAATH TIPOCTHIC
Y CJIO’KHBIE OPTraHUYECKUE
MOJIEKYJIbl HAIIPSIMYTO C
MIOMOIIIBIO MUKPOCKOIIA, HE
UCTIOJTB3YsI O0JIee CII0KHBIE
METO/bI ZIEPHOTO MATHUTHOTO
pE30HAHCa U PEHTT€HOBCKOM
Judpakimm

b | OmuccnoHHsbI 2 Pa3pabota Ju1s BU3yan3aiyu

PactpoBbrii oxe-
A | PIEKTPOHHBII 1
MHKPOCKOIT




AIIEKTPOHHBIN AIIEKTPOCTATUUECKUX
MHKPOCKOIT «TOTEHIIMATBHBIX PebedoB» U
MarHUTHBIX MUKPOIIOJIEH Ha
TIOBEPXHOCTH 00BEKTa

Coznaer n3o0pakeHre 00beKTa
AIIEKTPOHAMH, KOTOPBIC
SMUTHUPYIOTCS U3 HETO NIPH

3epKaTbHbII HarpeBaHuu, OOMOAPIUPOBKE
B | anexkTponHbIi1 3 IIEPBUYHBIM ITy4KOM
MHKPOCKOIT AIIEKTPOHOB, TIPU BO3ACHCTBUH

SJICKTPOMAarHuTHOI'O U3 Ty4YCHUA
WK CUJIBHOI'O SJICKTPHYCCKOI'O

TOJISt
TpancMuCCHBHBIH [To3BosIsIeT IPU CKAHUPOBAHUH
W AIIEKTPOHHOTO 30H/A

[' | nmpocBeunBarommii | 4 | ICTEKTUPOBATH OXKE-DJICKTPOHBI
ANIEKTPOHHBIN 13 rnosepxHocTHoro cios (0,1—-
MHKPOCKOIT 2,0 HM) 0OBeKTa

3anummre BoIOpaHHbIE U(PBI TI0J] COOTBETCTBYIOIIMMHU OyKBaMU:
A|b |B|T

12.

HpoanaﬁTe TCKCT U YCTAHOBUTE COOTBCTCTBHUC.

Pa3Hble THIIBI MUKPOCKOIIOB MPUHITUITHAIBHO OTIMYAIOTCS 10 (PU3MUECKON MpUpo/Ie MPUMEHSIEMOT0 U3ITYYeHUS, 15
M3y4YeHHUs KOHJICHCUPOBAHHBIX TEJI MPUMEHSIOT HOHHBIE U aKyCTUYECKHE MUKPOCKOIIBI, 8 TAK)KE PEHTTE€HOBCKHUE.
K kaxx10ii mo3uiinu, TaHHOM B JIEBOM CTOJIOIE, MOAOEPUTE COOTBETCTBYIOIIYIO MO3UIUIO U3 MTPABOTO CTOJOIA:

Tun
XapakTepucTrka
MHUKPOCKOITUH
COBOKYITHOCTb METOZIOB
A Honnslii | | MCCNeN0BaHMS MUKPOCKOTHYECKOro
MHKPOCKOIT CTPOEHHMSI BEILIECTBA C TIOMOIIIBIO
PEHTTEHOBCKOIO N3ITyYEHHUs
b | Akycrnyeckas 2 | chokycupoBaHHbIH Y 3-1Ty4doK




MHKPOCKOITHS MEPEMEIIAIOT 110 OOBEKTY,
U300paXeHHE KOTOPOro
BOCCO3/1aeTCs 10 TOUYKaM B BHJIE
pactpa

COBOKYITHOCTb METO/IOB

Ckanupyromui
ACTDOBLL BU3YaJIM3allIH MUKPOCTPYKTYPBI
B | PactP . 3 | TBepaBIX TN U (HOPMBI MAITBIX
AKyCTHUYECKUI
00BEKTOB ¢ NOMOILBIO Y3- 1
MHUKPOCKOIT
TUIIEP3BYKOBBIX BOJIH
HMOHHO-ONTHYECKUH MPHOOP, B
KOTOPOM JIJIsI TIOTYYEHUS
M300paKeHUH UCTIONB3YETCsI
r PeHTreHoBCKad 4 | MOHHBIH MTyYOK, IBIXKYILIUICS CO
MUKPOCKOIIHS ’

CKOPOCTBIO, 3HAYUTEIIBHO
IIPEBBILLIAIOIIEH CKOPOCTH
Xa0THUYECKOIO IBUYKEHUSI HOHOB

3anummure BBI6paHHBIC LII/I(prI o COOTBCTCTBYIOILIMMU 6y1(BaMI/IZ
A|b |B|T

13.

HpoanaﬁTe TEKCT U YCTAHOBUTE NTOCIIEAOBATCIIbHOCTD.

Omnpenenenue yBeanueHust 00beKTHBa MUKpocKona. [l onpeseneHus yBelIn4eHus: 00beKTHBA UCTIONIb3YIOTCS JIBE
HIKaJbl: OKYJISIPHBIA MUKpOMETDp (1ieHa JieneHust mkaibl okyisipa Cox = 0,1 MM), KOTOpBII yCTaHOBIIEH B TyOyce
OKyJIsipa 1 00BEKTHUBHBINH MUKpOMETD (McTionib3yeTcs kamepa ['opsieBa ¢ neHoi aenenus Cos = 0,05 Mm).
A — Paccuntath yBenuueHue 00beKTHBa 1o hopMyIie:
K06 — SOK.zOK.

06N o6
b — ITonoxute kamepy 1'opsieBa Ha IPEIAMETHBIN CTOJIHK.
B — Haiftu coBnaaaromue mrpuxu 00enx mKaj, MeXIy KOTOPhIMU YKJIaIbIBAETCs 1I€JI0€ YUCIIO JIEJICHUM U MOICUUTATh
KOJIMYECTBO JIEIECHUN 1IKajbl OKysspaN,, U KOJIUYECTBO JejaeHUuN Ha KaMmepe ['opseBa Nyg.
I' — Mennenno nepemMeniasi Ty0yc MUKpPOCKOIIA, HAWTH pe3Koe U300pakeHue mKaibl kamepsl ['opsiesa.

3anuuuTe COOTBETCTBYIOLIYIO MOCIEI0BAaTEIbHOCTh IM(P ClIeBa HAMIPaBO:




Alb |B|T

[IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE.

CKBO3b CJI0H BelecTBa MPOXOAUT JIUIIb YacTh SHEPIHH M1a/JAIOIIEr0 CBETa M3-3a OCYIIECTBICHHS (P (EKTOB OTPaKEHH,
paccesHUs ¥ TIOTVIOIIEHHS. VIHTeHCHBHOCTB I/IAFOIIEro CBETOBOTO MOTOKA /) MOYKHO TIPEACTABUTH B BUIE CyMMBL: 1o = Iomp +

Ipac + Inoaﬂ + Inp
K kax[10i1 mo3uiinu, 1aHHOM B JIEBOM CTOJIOIE, TOA0EPUTE COOTBETCTBYIOIIYIO MO3UIMIO U3 IPABOI0O CTOJIOMA:
OO0o3HavyeHne PacimdpoBka 0603HaueHUS
MHTEHCUBHOCTH WHTEHCUBHOCTH
WHTEHCUBHOCTH CBETOBOTO MOTOKA,
A | Lomp 1 | mpomeniero yepes cion
14. BElIECTBA
B | L 5 | MHTEHCHBHOCTb CBETOBOTO OTOKA,
MOTJIOEHHOTO BEIIECTBOM
WHTEHCUBHOCTB PACCESTHHOTO
B Inoz.fl 3
W3ITy4eHus
WHTEHCUBHOCTH OTPAXKEHHOTO
| Ly 4
CBETOBOT'O MOTOKA
3anumuTe BRIOpaHHbBIE IU(PHI TOJ COOTBETCTBYIOMIMMHE OyKBaMU:
A|b |[B|T
IIpounTaiiTe TEKCT U yCTAaHOBUTE COOTBETCTBHUE.
K kaxoii nmo3unuu, 1aHHOH B JIEBOM CTOJIOIIE, MOAOEPUTE COOTBETCTBYIOIIYIO TTO3UIIMIO U3 TIPABOTO CTOJIOIA:
3aBUCHUMOCTh Ipacuc
s, 3aBHCHMOCTH

A | A=fC) 1




100%|

b | Ip=f(C) 2

B | =/(0 3

3anuuuTe BRIOpaHHbBIE IU(PHI 107 COOTBETCTBYIOIIMMH OyKBaMU:
A|b |B|T

HquHTaﬁTC TEKCT U YCTAHOBUTE MTOCIICAOBATCIBLHOCTE CJIOB B ONIPCACIICHUM

A — ymaBmiero Ha 3To TeJo,

b — oTHOWIEHNE TOTOKA U3ITyYEHHU,

B — kx notoky usnydenus,

I' — mporeaniero CkBo3b TaHHOE TEJIO WM PAaCTBODP,
J1 — Ha3bIBAIOT KOA((HUIIMEHTOM MPOITYCKaHUSL.

3aHI/II_HI/ITC COOTBCTCTBYIOIYTO IMOCIICAOBATCIBHOCTD I_II/I(I)p CJICBA HAIIpaBO:
AlB[BIT [

HpoanaﬁTe TCKCT U YCTAHOBUTC MMOCJICAOBATCILHOCTD CJIOB B OIIPCACIICHUN:




A —

b — ontuueckas m0THOCTH — 3TO Mepa

B — npo3pausbiMi 00bEKTaMU (TaKMMH, KaK KPHCTAIUTBL, CTEKIIa, (DOTOTUIEHKA)
I' — ocnaGnenus ceera

J1 — Henpo3payHbIMU 00BEKTaMH (TAKUMH, KaK (OTOrpadusi, METAIIBI U T. 1.)
E — otpaxxenust ceeta

Januimre COOTBCTCTBYIOH_IYIO IIOCJICJOBATCIIBHOCTD LII/I(l)p CJICBa HAIIpaBoO:
AlB[B[r [A]E

HpO‘-IHT&fITC TCKCT U YCTAHOBUTC ITOCIICAOBATCIILHOCTE CJIOB B OIIPCACIICHUH BBIYUCIICHUA OINTUYECKOH IIOTHOCTH:

A — K IIOTOKY M3ITy4EeHUs

b — BeIUMCIIsIETCS KaK AeCATHYHBIN JToraprudm
B — maparomnero Ha 00beKT

I" — oTHOIIEHUS TOTOKA U3TyUEHUS

18.
J1 — (oTpa3uBLLErOCs OT HEro)
E — mpomreamiero yepes o0beKT
3anumuTe COOTBETCTBYIOIIYIO MOCIEI0BATEILHOCTh IU(P CIIeBa HAMIPABO:
A|b |B|T |]|E
[IpounTaiiTe Ha3BaHKUE BUOB DIEKTPUUECKUX COMPOTUBIICHHI, BEIOEPUTE COOTBETCTBYIOIINE BApUAHTHI (DOPMYIT IS UX
HaXO0XICHUA:
AKTHUBHOC
A 1 Xi= ol
COMNPOTHBIICHUE
2
€MKOCTHOE 1
19. || B 2 Z=,|R*+| Lo——
COMPOTHBIICHUE Cw
AHIYKTABHOE l
B | 1A 3 | R=p~
COIPOTHBIICHUE S
1
I' | umnenanc 4 Xc= —

3anuuuTe BRIOpaHHbIE HU(PHI TOJ COOTBETCTBYIOMIMMH OyKBaMHU:




Alb |B|T

[TocmoTpuTe HAa UMEIOITUECS MaTEMaTHYEeCKHE (DOPMYJIBI, BRIOEPUTE COOTBETCTBYIOIINE BAPHAHTHI (PU3NUECKHIX 3aKOHOB
U IOHATHI:

Al1=l 1 Wmnenanc  OMOOruuecKon
R TKaHU
U
B |l = 7’” 2 | Bakon OMma Ju1s yyacTka [erm
201 5 | oozees ; |3axon Owma ama  uemn
d HEPEMEHHOT0 TOKa
2
rlz- [r4 ES 4 OneKTpuyecKast €MKOCTb
Co KOHJZIEHCATOpa
3anummurte BRIOpaHHbIE IU(PBI TI0]] COOTBETCTBYIOMIMMHU OYKBaMU:
A|b |B|T
[IpounTaiiTe Ha3BaHMsI IPOLIECCOB, BHIOEPUTE COOTBETCTBYIOIINE UM OIPENETICHHUS:

METO/]] CCIIE0BAHUS COCTOSIHUS
cepaua, OCHOBAHHBII Ha

A | AHenepa 1 | rpaguueckoit perucrpanuu

ANIEKTPONPOBOJHOCTH .
U3MEHEHUH €ero HMIe[aHca B
TEUEHHUE CEPICUHOrO0 IMKIIa
3aBUCHMOCTh UMIIe/IaHCa
21. || b | peorpadus 2 | OMONIOTHMYECKOW  TKaHW  OT

Y4aCTOThI
rpapuueckas perucrpanus

B | peokapmuorpadus 3 | UMIIeAaHca TKaHER U OpPraHoB BO
BpeMsl KDOBEHAIIOJIHEHUSI
METOJT (YHKIMOHAJILHOM

I | peosuedanorpadus | 4 JMarHoCTUKH, C  TOMOILBIO
KOTOPOTO ~ MOXHO  OLICHUTb
COCTOSIHUE COCYZIOB T'OJIOBHOT'O




MO3ra 10 H3MEHEHHI0 UX
UMIIe/IaHca BO BpeMsI
KPOBEHAIIOJIHEHMSI

3anummre BoIOpaHHbIE U(PBI TI0]] COOTBETCTBYIOIIMMHU OyKBaMU:

A|lb |B|T

HquHTaﬁTe TEKCT U YCTAHOBUTE COOTBCTCTBHUCE.
Tekct 3alaHuA: ONIPCACTINTC CAUNHUIBI USMEPCHHUA CIICAYIOIMIUX (1)I/I3I/I‘~I€CKI/IX BCJIIMYHH.

K kaxxoii mo3uiuu, 1aHHOM B JIEBOM CTOJIOIE, TOA0EPUTE COOTBETCTBYIOIIYIO MO3UIUIO U3 IPABOIO CTOJIOMA:

®uznyeckas BEIMYHHA Evrnnna nsmepenus
A | luHamMuyeckast BA3KOCThb 1 | be3pazmepHas BenuurHa
b | Kunemarnueckas Bsiskocte | 2 | 1/c
22.
B | OtHOCHUTENBHAS BA3KOCTD 3 [Ilaec
I' | I'paguent ckopoctu 4 | Mlc
3anuuuTe BeIOpaHHbIE IUQPHI 10 COOTBETCTBYIOIIMMH OyKBaMU:
A|lb |B|T
[IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE.
Tekcr 3amanus: ypaBHenue [lyaseitnst nmeeT Ba)kHOE 3HAUCHHE B MEIMIIMHE, ITOCKOJIBKY Ha HEM OCHOBAaHBI HEKOTOPHIE
13 METOJIOB ONPEICICHUS BA3KOCTH KUAKOCTH, B TOM YUCIEe U KpoBH. CaMO ypaBHEHHUE BBITISIIUT CIAEAYIOIINM
23. | obpazom:

_7R'-(R-B)

9 8n-1




rae Q — oObeMHBIN pacxXo KUJKOCTH,

R — pagnyc kanumispa,

P1, P> — naBiieHus Ha KOHIIAX KallMuIApa,

1 — IMHaAMU4YecKuil K03 (ULUEHT BA3KOCTH,

| — nyrHa KanusuIspa.

CooTHecHuTe H3MEHEHHE OJHOI'O M3 IMapaMETPOB YPaBHCHHUA C COOTBETCTBYIOIIUM U3MCHCHHUEM 00BEMHOTO pacxonaa

KUOKOCTHU.

K kaxxmoii mo3uiuu, 1aHHOM B JIEBOM CTOJIOIE, TOAOEPUTE COOTBETCTBYIOIIYIO MO3UIUIO U3 IPABOTO CTOJIOMA:

H3menenue napamerpa

M3menenne 00beMHOTO
pacxojia KHUIAKOCTH

YBennueHue JUIMHbI
Karmuisipa B 2 paza

VBemrueHre 00bEMHOTO
pacxona B 4 pa3a

YBenuuenue paauyca
Karmuisipa B 2 paza

VBemrueHre 00bEMHOTO
pacxoja B 2 pa3a

VYBenmm4enue pasHoCTH
B | naBienuii Ha KOHIIaX
Kanmwuisipa B 2 pa3a

YMeHbllIeHne 00bEMHOTO
pacxona B 2 paza

[ | APYTYio, HMeroLyIo B 4
pa3a MEHBIIUN

K023(D(PUITEHT BSI3KOCTH

Cmena OIHOM KUJIKOCTH Ha

VBemuenne 00beMHOIO
pacxona B 16 pa3

3anumuTe BRIOpaHHbIE HU(PHI 107 COOTBETCTBYIOIIMMH OyKBaMU:




[IpounTaiite TEKCT U YCTAHOBUTE COOTBETCTBUE.
Texkcr 3aganus: cooTHecuTe PU3NUECKHe BETMUMHBI U UX 0003HAUEHHUS.

K kaxx10ii mo3uiinu, TaHHOU B JIEBOM CTOJIOIE, MOA0EPUTE COOTBETCTBYOIIYIO MO3UIUIO U3 IPABOTO CTOJIOMA:

dusnueckas BeJIMYnHa O6o03HaueHue
OO0bemMHast CKOPOCTh
A I |n
TEYEHUs
24. || g Koaddpurment 2 1y
JTMHAMHYECKOH BSI3KOCTH
Kunemaruueckast B3kocte | 3 | p
I' | IInoTHOCTH 4
3anummure BRIOpaHHbIE U(PBI TI0]] COOTBETCTBYIOMIMMHU OyKBaMU:
A|lb |B|T
IIpounTaiiTe TEKCT U yCTAaHOBUTE COOTBETCTBHUE.
TexcT 3aaHNs: COOTHECUTE CUIIBI U UX (POPMYIIBI.
K kaxm0il mo3uiyy, 1aHHOU B JIEBOM CTOJIOLE, T010EpUTE COOTBETCTBYIOILYIO MMO3UIMIO U3 PABOTr0 CTOJIONA:
Cuna dopmyna
A | Cuna Crokca 1 | F=mg
25. F— n d_u
b | Cuna Apxumena 2 dx
B | Cuna TsmkecTH 3 | F =6mruv
[ | Cunia BS3KOTO TPEHHS 4 | F=pgV;

3anumuTe BeIOpaHHbIE HUQPHI 107 COOTBETCTBYIOIIMMH OyKBaMU:




A|b |B

r

HquHTaﬁTe TEKCT U YCTAHOBUTE COOTBECTCTBHUCE.

Tekcr 3amanus: HalIUTe COOTBETCTBUE MEX/Ty OCHOBHBIMH yPAaBHEHUSAMHU T€MOJUHAMUKH U (POPMYJIaMH, KOTOPBIE X

OIIPECACIIAIOT.

K kaxx0ii mo3uiiuu, TaHHOU B JIEBOM CTOJIOIE, MOA0EPUTE COOTBETCTBYOIIYIO MO3UIUIO U3 TPABOTO CTOJIOMA:

dusnueckas
BEJIMYMHA WU dopmyna
ypaBHEHHE
Q= P,—F, AP
A | JlaBnenue cuibl X X
26 5 YpaBHeHue P=F/S
HEpa3pbIBHOCTU
qu
g | YpasHenue P+p-g-h+ P2 — const
bepnyim 2
r | Ypashenne 0 =v-5=const
I'arena-Ilyasetins
3anummre BIOpaHHbIE IU(PBI TI0J] COOTBETCTBYIOIIMMHU OyKBaMU:
A|lb |B|T
[IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE.
Texkcr 3aganus: cooTHecuTe (pU3nUecKre BETMUUHBI U UX €IUHUIIBI U3MEPEHUS.
27.

K xaxmoii mo3unmu, TaHHOH B JIEBOM CTOJIOIIE, MOAOEPUTE COOTBETCTBYIOIIYIO TTO3UIIMIO M3 TIPABOTO CTOJIOIA!

du3ryecKas BEIMYMHA

Enunnia usmepenus




A | JaBnenue 1| me

b | JIuneiitHas ckopocThb 2 | be3pa3zmepHas BerunHa
B | O6wemHast ckopocTh 3 | m/c

I' | Yucno Peitnonsaca 4 | Ila

3anuiuTe BhIOpaHHbIE HU(PHI 10 COOTBETCTBYIOMIMMH OyKBaMU:

A|lb |B|T

IIpounTaiiTe TEKCT U yCTAaHOBUTE COOTBETCTBHUE.
Texkcr 3aganus: cooTHecuTe (PU3MUYECKHE BETMUMHBI K UX 0003HAUCHHUS.

K kaxxo0ii mo3uiuu, 1aHHOM B JIEBOM CTOJIOIE, TOAOEPUTE COOTBETCTBYIOIIYIO MO3UIUIO U3 IPABOTO CTOJIOMA:

Dusnueckas BeIuunHa O003HaueHnEe
A | JlaBnenue l|g
5 I'mppasimaeckoe )
COMNPOTHBIICHUE p
B | Yucio Pelinonsaca 3 | Re
YckopeHue cBOOOIHOIO
r p 8 41X
[aJICHAS

3anuuuTe BeIOpaHHbIE IU(PHI 107 COOTBETCTBYIOIIMMH OyKBaMU:

A|lb |B|T

[IpounTaiite TEKCT U YCTAHOBUTE COOTBETCTBHE.
Texcr 3aganus: cooTHecuTe PrU3nUecKre BETMUUHBI U UX 0003HAUCHHUS.

K xaxmoii mo3unmu, TaHHOH B JIEBOM CTOJIOIIE, MOAOEPUTE COOTBETCTBYIOIIYIO TTO3UIIMIO M3 TIPABOTO CTOJIOMA:

du3ryecKas BEIMYMHA O06o3HaucHHE




A | IloBepxHOCTHas 3HEPTUs 1 A

Pa6ota o nepemerieHuto
b | monekyipl Ha moBepxHocTh | 2 | Fy

SKUIKOCTH
Koaddumnuent

B b 3| W
MOBEPXHOCTHOTO HATSHKEHUS
Cuia IOBEPXHOCTHOT'O

r b 4 |o
HATSDKEHUS

3anummure BBI6paHHBIe LII/ICprI o COOTBCTCTBYIOLIIMMU 6y1(BaMI/IZ

A|lb |B|T

30.

[IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE.
Texcr 3ananus: BeIOEpUTE KpaeBble YIUIbI, XapaKTEpHBbIE /1711 pa3HbIX TUIIOB CMauylBaHUS.

K xaxmoii mo3uuu, 1aHHOHM B JIEBOM CTOJIOIIE, MOAOEPUTE COOTBETCTBYIOIIYIO TTO3UIIMIO U3 TIPABOTO CTOJIOIA:

Twun cMauMBaHus BenuuuHa KpaeBoro yria
A [TommHOE (MneampHOE) 1190 <8 <180
CMauMBaHKE
b | CmaunBanue 2168=0
B | HecmaunBanme 310 =68<90
" | TlonHOE HECMAYMBAHKE 4| 68=180

3anummre BoIOpaHHbIE IU(PBI TI0]] COOTBETCTBYIOIIMMU OyKBaMU:

|A[B [B[T |




HquHTaﬁTe TEKCT U YCTAHOBUTE COOTBCTCTBHUCE.
Tekct 3agaHus. COOTHECHUTC (1)I/I3I/I‘-ICCKI/IC BCJIMYMHBI U UX CAUHHUIBI U3SMCPCHU.

K kaxmoii nmo3unuu, 1aHHOH B JIEBOM CTOJIOIIE, MOAOEPUTE COOTBETCTBYIOIIYIO TTO3UIIMIO M3 TIPABOTO CTOJIOMA!

dusnyeckas BeIMUMHA Emnnna nsmepenust

Koaddurment
MOBEPXHOCTHOTO HATSHKCHUS

YckopeHne cBOOOHOTO

b 2 | Ila
HaJICHUS
DHeprus 3 | m/c?
I' | JlaBneHue 4 | Hm

3anummure BBI6paHHBIe LII/I(I)pLI o COOTBCTCTBYIOLIIMMU 6y1(BaMI/IZ

A|lb |B|T

[IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE.
TekcT 3a1aHus: COOTHECUTE NTOHATUSA U UX ONIPENCIICHUS.

K xaxmoii mo3uuu, 1aHHOHM B JIEBOM CTOJIOIIE, MOAOEPUTE COOTBETCTBYIOIIYIO TTO3UIIMIO U3 TIPABOTO CTOJIOIA:

[ousiTne Onpenenenue

BsanmopeiictBue MoseKyn
JKUJIKOCTU C MOJIEKYJIAMHU
TBEPIBIX TEJI, MPUBOJISIIEE
A | CmauuBaHue 1 | K HICKpUBIICHUIO
TIOBEPXHOCTH JKUJAKOCTH Y
MOBEPXHOCTU TBEPJIOTO
Tena




CrpemiieHue KHUIKOCTH
COKPATHUTh CBOIO
CBOOOIHYIO TOBEPXHOCTh
b | Kamwuisipuele siBjeHUs 2 | 3a c4eT MOJIEKYJISIPHOTO
JIABJIEHUSI HA KUJIKOCTh CO
CTOpPOHBI IOBEPXHOCTHOT'O
cIos

3aKyropka KpOBEHOCHOTO

B | IloBepxHocTHOE HaTsKEHUE | 3
pycia my3bIpbKamMu raza

[Togbem wnu oryckaHue
I' | I'azoBast sMOOHs 4 | ®HUIIKOCTH B TpyOKax C
MaJibIM JUaMETPOM

3anummure BBI6paHHBIe LII/I(I)pLI o COOTBCTCTBYIOLIUMU 6y1(BaMI/IZ

A|lb |B|T

[IpounTaiiTe TEKCT U YCTAHOBUTE MTOCIIEIOBATEIBLHOCTD.

Texct 3amanus: pacupenenuTe KUIAKOCTH B OPsIKE BO3pacTaHUs KO PHUIMEHTa TOBEPXHOCTHOTO HATSKEHHSL.
A. PtyTh

b. Bona

B. D¢up

I'. Cniupt

3anuiuTe HOMep MO MOPSAKY MO/ COOTBETCTBYIOMIMMU OyKBaMu:

A|lb |B|T

HpoanaﬁTe TCKCT U YCTAHOBUTC NOCIICAOBATCIIbHOCTD.




Tekcr 3a1anusi: yCTAaHOBUTE MPABUIIBHYIO MOCIEI0BATEILHOCTD CJIOB B OIPEACIICHUH, TOYKA POCHI — 3TO
A — B BO31yX€;

b — BachIeHABIM;

B — npu xoTOpo# BoJIsIHOM map;

I' — remnieparypa;

J — Haxosmuics;

E — cranoButcs.

3anuimTe HoMep MO MOPSIJIKY MO/I COOTBETCTBYIOIIUMH OYKBaMU:

AlB[B[r [AE

[IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE.
Texct 3ananus: [IpennoxeHHbIE HUXKE BEIIECTBA SABJSAIOTCS YCTAHOBOYHBIM B KOJIMYECTBEHHBIX METOIAX aHAIM3A.

K kax10ii Mo3uIiuu, TaHHOM B JIEBOM CTOJIOIE, ITO0EPUTE COOTBETCTBYIOIIMIA METO]T aHAJIM3a U3 IIPABOTO CTOJIONA!

Y CcTaHOBOYHBIE BEIIECTBA Mertozp! aHamM3a
A'| MgSO4*7H20 1 Anmaumerpus
15 b | K2Cr204 2 | IlepmanranaromeTpus
B | Na2B4O7*10H20 3 | KommrexconoMeTpus
3anuuuTe BeIOpaHHbBIE IU(PHI 107 COOTBETCTBYIOIIMMH OyKBaMU:
Alb [B|T
[IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE.
36.

TekcT 3amanus: CyIJ_IeCTByeT HCCKOJIBKO THIIOB 6yq)epHLIX CHUCTEM.

K kaxmoii nmo3unmu, JTaHHOM B JIEBOM CTOJIOIIE, TOAOEPUTE COOTBETCTBYIOIIHMI cOCTaB Oy(PEepHOro pacTBOpa U3 MPaBOTO




croioma:

Tun GydepHOro pacrsopa Il;lapclill\:sg:y(bepHoro
A | AuerarHblii 1 | NH;OH/NH4*
b | I'unpokapOoHaTHBIH 2 | Na,HPO4/NaH2PO4
B | AMMuaunbii 3 | CH;COOH/CH;COO
I' | ®ocarusblit 4 | H,COs/HCOx

3anummure BRIOpaHHBIE IU(PBI TI0]] COOTBETCTBYIOMIMMHU OYKBaMU:

A|lb |[B|T

37.

[IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE.
Teker 3apanust: Onpenenute pH npenioxxeHHON comu.

K kaxxmoii mo3uiinu, TaHHOM B IEBOM CTOJIOIIE, MOAOEPHUTE COOTBETCTBYIOIIEE 3HaueHne pH pacTBopa u3 mpaBoro
crosoma:

Tun conn pH

COJIb CHJIBHOI'O OCHOBaHHUA

o 1 <7
N CUJIbHOH KUCJIOTBI

COJIb C1a00T0 OCHOBAHUS
WA CUJIBHOU KUCJIOTHI

COJIb CHJIBHOI'O OCHOBaHHUA
1 c1a00# KMCIIOTHI

COJIb C1a0OT0 OCHOBAHUS
U cJ1a00M KUCIIOTHI

3anummre BoIOpaHHbIE IU(PBI TI0J] COOTBETCTBYIOIIMMU OyKBaMU:




Alb |[B|T

38.

HquHTaﬁTe TEKCT U YCTAaHOBUTE COOTBCTCTBHUCE.
TekcT 3amanus: IJIs KaXKI0ro BelllecTBa B 00bEMHOM aHAJIN3€ CTh OIMPCACIICHHBIC HA3BAHU.

K kaxmoii mo3unuu, TaHHOM B JIEBOM CTOJIOIIE, TOAOEPUTE COOTBETCTBYIOIICE HA3BAHUE U3 IMPABOTO CTOJIONA:

Onpenenenue HasBanue
1) PactBop pearenra
TBOpa BEILIECTBO
2) IIpocroe W

CJI0’KHO€ BEILIECTBO, COJIEP-
b |>xanme koroporo ompene- | 2 | Uagukarop
JISIIOT B 00pasiie

3) YcroitunBoe XuMu-
YECKH YHCTOE COCAMHEHHUE

3
TOYHO U3BECTHOTO COCTABA Turpaut

4) PacTtBop pearenra c
TOYHO M3BECTHOM KOHIIEH-

N 4
Tpaumeit YcTaHOBOYHOE BELIECTBO

3anumuTe BRIOpaHHbIE IU(PHI 107 COOTBETCTBYIOIMIMMH OyKBaMU:

A|lb [B|T

39.

HpoanaﬁTe TCKCT U YCTAHOBUTEC COOTBCTCTBHUC.




Texct 3aganus: CyiecTByeT HECKOJIbKO TUIOB OydepHbIix cucteM. s kaxaoro 0ydepa cyiiecTByeT onpeaeacHHas
¢bopmya, o KOTOpOi MOXKHO paccunTath pH, a Taxoke BennuuHy OyQepHOil eMKOCTH.

K kaxmoit mo3uryu, JaHHOU B JIEBOM CTOJIOIE, TOIOSPUTE COOTBETCTBYIOILYIO hopmyiry [uist pacuera pH wim
OydepHoii eMKOCTH Oy(hepHOro pacTBOpa U3 MPABOTO CTOIOIA:

BapuanTs! onpenenenus dopmyia s
BEJIMYMH ONpeIeIIeHHS
A | pH s kucnorsoro 6ydepa | 1 | B _ n(@/z B)
PHz - pH1
oKalel
B bydepnas emxocts 1o ) pH—pKa—lch
KUCJIOTE
B | pH w1 ocHoBHOrO Oydepa |3 | B, = n(1/z HA)
pH, - pH,
By(epHnas emxocTs 110 1A Ko o
r yq) p 4 pH 14 pr lgCOCHO(faHu}Z

OCHOBAaHHIO

3anuuuTe BeIOpaHHbBIE IU(PHI 107 COOTBETCTBYIOIIMMH OyKBaMU:

A|lb |[B|T

40.

HpquTaﬁTe TCKCT U YCTAHOBUTEC COOTBCTCTBHUC.
TekcT 3aaHus: Hpe,JIJ'IO)KeHHble HUXKEC THUIIBI peaKuHﬁ JIC)KAT B OCHOBEC KOJIMYCCTBCHHBIX METOJAaX aHaJIn3a.

K Kaxgon IIO3UIIHH, JIaHHOM B JIEBOM CTOJ'I6I_IG, HO,[[6CpI/ITC COOTBCTCTBYI-OH_II/Iﬁ MCTO/l aHAJIM3a U3 IIPaBoOro CTOJ'I6I_I8.I

Onpenenenue puMep

OTHo1IEeHHE Yucna
MIPOIUCCOMUPOBABIINX
A | (pacmaimxcst) MOneKy1 K | 1| Cra6ere amexrpomutsr
001IIeMy YHCITy MOJICKYJT
AIIEKTPOJIMTA.




DNEKTPOIUTHI Y KOTOPBIX
b | crenenrs auccomuanu 2 | CuIbHBIE SJICKTPOJIUTHI
MeHee 3 MPOIEHTOB.

XUMUYECKUE COCIMHEHHUS,
MOJIEKYJIbI KOTOPBIX B
pa30aBJIEHHBIX pacTBOpax
MPaKTUYECKH MOJTHOCTHIO
JUCCOLIMMPOBAHHBI HAa
WOHBI.

3 | Crenens JIACCOLIAALINHA

OTpuriaTeJbHBIN
(B3ATBIN C 0OpATHBIM
3HAKOM) I€CITUYHBIN
Jorapudm aKTUBHOCTHU
I' | BomopomabIx 4 | UIT Bogs!

AlB [B[r 1

HOHOB,

IIpoussenenue
KOHIIEHTpAIU HOHOB
BOZIOPOJA U TUAPOKCHUI-
HOHOB

SpH

3anuuuTe BeIOpaHHbBIE HU(PHI 107 COOTBETCTBYIOIIMMH OyKBaMU:

AlB [B[r |n

3anaHust OTKPHITOIO THIIA

[pounTaiite TEKCT U aiiTe pa3BepHYThIf 0OOCHOBAHHBII OTBET

TexcT 3aanus: B OCHOBE paOOThI Jla3epa, KOTOPbI TOBCEMECTHO MCIIONB3YETCs B PA3IMUHBIX OTPACIISAX MEUILINHBI, JIeXKaT
MOHATHS 00 OOBIYHON M MHBEPCHOM HACENICHHOCTH YHEPIeTUUECKUX YPOBHEH. PackpoiiTe 3T MOHATHS U CXeMaTUYHO
MIPOUJUTIOCTPUPYHITE, KaK pacroiaratoTcs 3J€KTPOHBI MPHU KaXK10i HACEJIEHHOCTH.




| ND Y

[pounTaiite TEKCT U aiiTe pa3BepHyThIi 00OCHOBAHHBII OTBET.

TekcT 3aanus: Je4eOHOe ISHCTBUE JTa3ePHOrO W3TyUEHHUS 3aBUCUT OT JUTMHBI BOJIHBI, HA KOTOPOM OH paboTaeT, KoTopasi B
CBOIO OU€pe/Ib 3aBUCUT OT paboyero Tena jiazepa. Kparko nosicHuTe peAcTaBiIeHHYI0 cXxeMy padOoThl TPEX OCHOBHBIX 4acTei
Jla3epa: CUCTeMbl HaKa4yKy, paboueii cpesibl U ONTUYECKOTO Pe30HATopa.

CHCTeMa HaKauKH
HMITY/IbCHAS JaMIa

\' w

, PaGowuas cpena

/s
Henpo3spauxoe IMoaynpospa4Hoe
3epKAT0 /  3epkaro
l

JIy4 1a3epa

’ OnTH4eCcKHi pe30HaTop

[Ipouwnraiite TEKCT U JaliTe pa3BepHYTHI 0OOCHOBAHHBIN OTBET.

Tekct 3ananus: uHTEp(EpeHIMOHHAS KapTHHA 00pa3yeTcsl B Pe3ysbTaTe CI0KEHHUsI BOJIH C ONTUYECKON Pa3HOCTBIO XO1a.
Codopmymupyiite, onupasich Ha pUCYHOK, KOTJJa Mbl BUIUM MaKCUMYMbl 1 MUHUMYMbI HHTEP()EPEHIIMOHHOM KapTHUHBI.

Ad = 22, 35

Ad=(2k+1) 4

k=0,1,2...

,Ad

[pounTaiite TEKCT U 1aiiTe pa3BepHyThIf 0OOCHOBAHHBII OTBET.

TekcT 3aaHus: MpOKaJIbIBaHKE IJIa3HOTO A0JI0KA U OTTOKA BHYTPUIJIA3HOM YKUJIKOCTH MPU TJIayKOME OCYIIECTBIISETCS
C MOMOIIIBIO TeNIMH-HEOHOBOTO Ja3epa ¢ JMHOU BoHBI A = 0,41 mMxm. [I71s1 1ieneit xe jJa3zepoTepanuu UCTIONb3yeTcs
HU3KOdHEpreTu4eckuii nasep ¢ unHoi BoaHbl A = 0,82 MkM. B kakom sa3epe sHeprusi KBaHTOB OOJIbIIE B
0(TanbMOIOrNYECKOM MITH T€PANIeBTHYECKOM?

[Ipouwnraiite TEKCT U JaliTe pa3BepHYThIi 0O0CHOBAHHBIN OTBET.




Tekcr 3amaHus: B XUPYPrUuu UCIOJIb3YIOTCSA BBICOKOMHTEHCUBHBIE J1a3epbl. JIa3epHblil Jyd UCIIOIB3YyETCS B KAUECTBE
YHHUBEPCAJIHHOTO CBETOBOTO CKanbIieis. [Ipu Bo3neiicTBiM Ha OMOTKAHB JIA3EPHOTO U3JIyUeHHs OOJIBIION
MHTEHCUBHOCTHU IIPOUCXOAUT €€ HarpeB, KOaryJisiius, UCIIapEeHUE WU JKe abNialus. DTU SBJICHUS UCIOIb3YIOTCS B
JIA36pHOM XUPYPIUHU U1 paCCEUEHUs TKaHEH, YaIeHUs €€ MaTOJOTHYECKUX y4aCTKOB, OCTAHOBKH KPOBOTECUEHH,
cBapuBaHUs OnoTKkaHeil. BeiOupas qomKkHbBIM 00pa30M UIMHY BOJHBI M3ITyUEHUSs, €T0 UHTEHCUBHOCTD U JUIUTEIbHOCTh
BO3CHUCTBUS, MOKHO IOJTy4YaTh pa3InyHble XUpyprudeckue 3ppexTsl. FIcxos U3 BbIllle CKa3aHHOTO, HA30BUTE
HEKOTOPbIE IPEUMYIIIECTBA JIA3EPHON XUPYPIHUH Mepe]] TPAIULUOHHOM.

[pounTaiite TEKCT U aiiTe pa3BepHYTHI 00OCHOBAHHBIN OTBET.

Tekcr 3ananus: B MEIMIMHE BAYKHOE 3HAYEHUE OTBEICHO IPEACTABICHUIO O IIPUPOJIE CBETa. BCAKMI peanbHbIil HCTOYHUK
CBETa COCTOUT U3 MHOKECTBA aTOMOB, UCITYCKAIOIIMX CBETOBBIE BOJIHBI CO BCEBO3MOXKHBIMU OPUEHTALUAMU IUIOCKOCTH
kosiebaHui. Mcxo/s U3 BUJOB NOJISIPU3ALIUY, JaiiTe onpeesieH|e Mo pU30BaHHOI0, YACTUYHO MOJISIPU30BAHHOTO U
HETIOJISIPU30BAHHOTO (€CTECTBEHHOTO CBETA), COMPOBOINB KaX/IbIi BUJ] rpa)UIECKUM MOSICHEHHEM.

[Ipouwnraiite TEKCT U JaliTe pa3BepHYTHI 0OOCHOBAHHBIN OTBET.

Tekct 3amanust: B ObITY 3a4acTyt0 HEOOXOIMM IMOJISIPU30BAHHBIN CBET, 3aKOH bprocTepa perinaMeHTHpyeT OIFH U3 CIOCOO0B
€ro NOTY4EHUsI: €CJIM HEMOJIIPU30BaHHAs BOJIHA MTAJAaET Ha MOBEPXHOCTh MOJ YoM bproctepa, To oTpa)keHHas BOJIHA
OyJeT MOJHOCTHIO NOJISPU30BaHA B IJIOCKOCTH MEPIEHANKYIISIPHON K IIIOCKOCTH MaJIeHus, a IPEeJIOMIIEHHAs BOJIHA
OyzeT 4aCTMYHO MOJISIpU30BaHa ¢ nmpeodiagaoneil nonsgpusanuent B IockocTH naaenus. [Ipoananusupys
rpadUyecKyro WITIOCTPALIMIO 3TOT0 3aKOHA, HA30BUTE /1Ba HEOOXOIMMBIX YCIIOBHS, IPU KOTOPBIX YTOJI MajgeHus Oyaer
Ha3bIBaThCS YoM bprocrepa.




[IpounTaiite TEKCT U aiiTe pa3BepHYThIi 0OOCHOBAHHBIIN OTBET.

TekcT 3aaHus: TIPU MPOXOXKIECHUH €CTECTBEHHOT'O CBETA Yepe3 ONTUUECKH aHW30TPOITHbIE Cpe/ibl, HAOI0JaeTCs SBICHHE
JBOMHOTO JrydenpenomyieHus. Jlaiire onpeneneHre ONTHYECKON aHU30TPOINH U MTOSCHUTE CMBICIT SIBJICHUS JBOMHOTO
Jy4enpeoMIIeHHUs], OMPAsCh Ha PUCYHOK HIKE.

I'naBHas ockb Kpucrauia

/ HeoObIKHOBCHHBII JIyY

EcrecrBeHHbII
CBCT

OOBIKHOBEHHBIIT JIyY

[pounTaiite TEKCT U aiiTe pa3BepHYThIi 000CHOBAHHBII OTBET.

Texkct 3aJIaHUs: JIs1 aHaJIn3a JIMHEHHO MOJIAPU30BAHHOI'O CBETA MCIIOJB3YIOTCA HpI/ICHOCO6HeHI/Iﬂ, KOTOPBIC HA3bIBAOTCA




aHaJiM3aTopaMu. B kauecTBe aHanmu3aTopa NPUMEHSIOTCS T€ XK€ YCTPOICTBA, KOTOPBIE CIyKaT /ISl OJIyUYEHHS JINHEHHO
MOJIIPU30BAHHOTO CBETA (TOJISPU3ATOPHI), HO UMEIOIIIKE CIOCOOHOCTH K BpaleHnto. Onupasch Ha pUCYHOK HUXKE,
chopmynupyiTe pU3MUECKuil CMbIC 3aK0Ha Majroca, IPUTOM, YTO €0 MAaTEMaTHYECKOE BBIPAKEHUE BBITIISIIUT
cieyomum odpaszom: I, = I,-cos’p, rae I, ”HTEHCUBHOCTb CBETA, TIPOIYIEHHOTO AHAIH3ATOPOM, a Iy — HHTEHCHBHOCTD
JIMHENHOI O MOJIIPU30BAaHHOIO CBETA, M1AJAIOLIET0 Ha aHAIU3aTop.

wn
N

T

[n:]()/.’

10.

[pounTaiite TEKCT U aiiTe pa3BepHYTHI 00OCHOBAHHBIN OTBET.

Tekct 3amanus: onTUYecKask akTUBHOCTb CBS3aHA OIPEIeIEHHBIM BUIOM JUCCUMMETPHUH, & UMEHHO C IMCCUMMETpPHUEH,
00y CJIOBIHMBAOIIEH HECOBMECTIMOCTh OOBEKTA C €ro 3epKaJIbHBIM 0TOOpakeHneM. Takoi e BUJ] TUCCUMMETPUH,
HOCHUT Ha3BaHUE XUPAJIBHOCTh. XUPaIbHbIE 00BEKTHI OTHOCATCS APYT K APYTy Kak MpaBasi U JIeBasi pyKa, UJIM BUHTHI C
[IpaBoOM U JIEBOM pe3bOOH, T.€. OHU HECOBMECTUMBI B IIPOCTPAHCTBE U MPEJICTABIISIIOTCS KaK 3€pKaJIbHbIE OTOOPaKEHUS
Apyr apyra. Jlaiite onpeaeneHnue OnTUYeCKOW aKTUBHOCTH U JIEBOBPALAIOLIMMCS U TPaBOBPALIAIOIINMCS ONTHYECKH
aKTUBHBIM BEILIECTBAM.

I1.

IIpounTaiite TEKCT U aiiTe pa3BepHYThIi 00OCHOBAHHBII OTBET (TIEPEBEIUTE TEKCT)

JaiiTe onpenienieHne npeesnia pa3perieHust U pa3pelaronieid CriocoOHOCTH.

12.

IIpounTaiite TEKCT U aiiTe pa3BepHYThIi 00OCHOBAHHBII OTBET (TIEPEBEIUTE TEKCT)

I[JISI 4ero npe€aHasHau4CHbl COBPEMEHHEBIC OIITUYCCKUE MUKPOCKOITBI M YKAXKHUTE KaKyIO OOBIYHO OHHM UMEIOT CUCTEMY
YBCIIMYCHHA.

13.

[IpounTaiite TEKCT U aliTe pa3BepHYTHIi 00OCHOBAHHBIHM OTBET (TIEPEBEIUTE TEKCT)

OnHO¥M U3 OCHOBHBIX XapaKTEPUCTUK MUKPOCKOIA SIBJISIETCA ero olriee yBenndyeHure. Hamummre gopmyity amst obmiero
YBEJMUYEHUSI MUKPOCKOIA U PACKPOITE BXOISIINE HEE BETMUHHBIL.

14.

[Ipouwnraiite TEKCT U JaliTe pa3BepHYThI 0O0CHOBAHHBIN OTBET (TIEPEBEUTE TEKCT)

I[I/I(I)paKL[I/IH CBCTA Ha BXOAHOM OTBCPCTUU 00BbEKTHBA HEM30EIKHO IMPUBOIUT K TOMY, YTO I/I306pa)KeHI/I}I OTJACJIBHBIX TOYCK




CaMOCBETSIIIErOCs T OCBEIIAEMOT0 TIPeIMETa OKa3hIBAIOTCS YK€ HE TOYKAMHU, a CBETJIBIMH JUCKAMU, OKAHMIICHHBIMH
TEMHBIMH U CBETJIBIMH KOJIbIIaMH. Ecin paccMaTprBaeMble TOUYKU WM ACTAIN MPeIMeTa HaXOAATCs OJIM3KO APYT OT JPyTa, TO
UX TUQPaKIMOHHBIC N300payKeHUs B (POKATTHHOM IJIOCKOCTH 00BEKTHUBA MOTYT IepeKphiBaThes (puc. a). [Ipomomkure
o0BsicHeHHE TU(PAKIIMOHHOTO peJieNia pa3perieHHsI.

@

a) 0)

15. | IIpouuTaiite TEKCT U aiTe pa3BepHYThII 00OCHOBAHHBIM OTBET (TIEPEBEIUTE TEKCT)
N3 mudpakimonHo Teoprn 00pa3oBaHus H300pKEHUSI B MUKPOCKOITE (Teoprst AOOE) Clieyer, 9To Tpesiest pa3perieHst
Zonpenensiercs 1o popmyine A66e. Harummre popMyity ¥ packpoiTe BXOIAIIIE HEeE BETMYUHBL
16. | IIpounTaiite TEKCT U NaiiTe pa3BepHYTHIi 0OOCHOBAHHBII OTBET (TIEPEBEIUTE TEKCT)
Jaiite onpeiesieHHe yriloBOil anepTypsl (C pUCYHKOM) U YUCIIOBOH anepTypbl 0ObEKTHBA.
17. | IIpounTaiite TEKCT U aiiTe pa3BepHYTHIi 0OOCHOBAHHBII OTBET (TIEPEBEIUTE TEKCT)
VYkaxuTe criocoObl yBEJIMYEHUs pa3pelaroield CiocOOHOCTH MUKPOCKOIA.
18. | IIpounTaiite TEKCT U aiiTe pa3BepHYThIf 0OOCHOBAHHBII OTBET (TIEPEBEIUTE TEKCT)
OObsICHUTE IOHSTHE KKOHTPACT U300paKEHUSD).
19. | IlpounTaiiTe TEKCT U aiiTe pa3BepHYThIiI 000CHOBAHHBIN OTBET (IIEPEBEIUTE TEKCT)
OOBbsICHUTE OHATHE «CBETOCHIIA.
20. | IlpounTaiiTe TEKCT U AaiiTe pa3BepHYThI 00OCHOBAHHBIN OTBET (IIEPEBEANTE TEKCT)
VYKakuTe OTIINYNS CKAHUPYIOILETO aTOMHO-CHJIOBOTO OT CKAHUPYIOLIEr0 TYHHEIBHOI'O MUKPOCKOIIA.
21. | IlpounTaiiTe TEKCT U AaiiTe pa3BepHYThI 00OCHOBAHHBIN OTBET (IIEPEBEANTE TEKCT)
VYkaxuTe U1 KaKMX U3MEpeHHi peiHa3HaueH (poToMeTp (POoTOIIEKTPHUESCKHH.
22. | IlpounTaiiTe TEKCT U AaiiTe pa3BepHYThI 00OCHOBAHHBIN OTBET (IIEPEBEANTE TEKCT)




OObsicCHUTE SIBJICHUE PACCESHUS CBETA.

23.

[TpounTaiiTe TEKCT M JalTE Pa3BEPHYTHI 00OCHOBAHHBIN OTBET (TIEPEBEAUTE TEKCT)

Hammmmire u o0wsicaute 3akoH Panes. Hedemomerpus.

24.

[IpounTaiiTe TEKCT M JalTE Pa3BEPHYTHI 000CHOBAHHBIN OTBET (TIEPEBEAUTE TEKCT)

Harmmmre gpopmyiisl 11t onpeneneHus KodhpuipenTa IpomyCcKaHus ¥ ONTUYECKON IIIOTHOCTH. YKaXUTE CBSA3b ONTUYECKON
IUIOTHOCTU Y KOHLIEHTPALWH.

25.

[IpounTaiite TEKCT U aliTe pa3BepHyYTHIi 0OOCHOBAHHBIN OTBET (TIEPEBEIUTE TEKCT)

O6T>$ICHI/IT6, Io4ueMy B (I)OTOKOJ'IOpI/IMeTan qaiie BCCTO UCIIOJIB3YIOT OHY U Ty K€ KIOBCTY.

26.

[IpounTaiite TEKCT U aliTe pa3BepHYTHIi 0OOCHOBAHHBIN OTBET (TIEPEBEIUTE TEKCT)

O0bsicaute 3aKoH byrepa-Jlambepra 1 pu3HYecKuii CMBIC BCEX BXOJISIINX B HETO BEIMYHH.

27.

[IpounTaiite TEKCT U aliTe pa3BepHYTHIi 0OOCHOBAHHBII OTBET (TIEPEBEIIUTE TEKCT)

OObsicHUTE JOMOTHUTENBHBIN 3aK0H bepa n 00beuuéHHbIi 3akoH byrepa—Jlambepra—bepa, puznueckuii cMbICT Beex
BXOJISIIMX B HUX BEJIMUMH.

28.

[IpounTaiiTe TEKCT U 3aNMILNTE Pa3BEPHYTHI 00OCHOBAHHBIN OTBET.

TekcT 3a1aHus: 4eM OTIMYAETCS] HbIOTOHOBCKAS! )KUJIKOCTh OT M HEHbIOTOHOBCKOM? Hanuiure, K Kakomy U3 ABYX
BHJIOB KHUJKOCTEH OTHOCUTCS KPOBb?

29.

[TpounTaiiTe TEKCT U 3aMUIINTE Pa3BEPHYTHII 00OCHOBaHHBIIN OTBET.

TexcT 3agaHus: BI3KOCTh — 3TO CBOMCTBO KHUIKOCTH OKa3bIBaTh COPOTUBIICHUE EPEMELIEHUIO OJTHOTO CJI0S KHUAKOCTU
OTHOCHUTEJIbHO Jpyroro. Bona umeer Oonbimii k03 puiimeHT BI3KOCTH, YeM CUPT. DPUp UMEeT MEHBIINN
KO3 (HULUEHT BI3KOCTH, YEM PTYTh.

Kakas xunkocts 0yner o0nagars 6osbleil TeKy4ecTbio — Bojia Ui cnupt? PTyTh umu a¢up?

30.

[IpounTaiiTe TEKCT U 3aNMUILNTE Pa3BEPHYTHIH 00OCHOBAHHBIN OTBET.

Texcr 3aganus: Ko3PPHUIUEHT MOBEPXHOCTHOTO HATSHKEHUS G MOYKHO OINpeNleNuTh cieaytomeit popmynoit (Fy — cuna
MMOBEPXHOCTHOTO HATSKEHUS, | — ANTMHA KOHTYpa, HA KOTOPOM JIEWCTBYET 3Ta CHUJIa):




Kak n3meHuTcst KoaQGUIHUEHT NPH YMEHbIICHUHU JJTMHBI KOHTYpa?

Kax oH u3menuTcs Py YMCHBIICHHUHA CUJIbI IIOBEPXHOCTHOI'O HaATSHKCHUSA?

31

[IpounTaiiTe TEKCT U 3aIMILNATE Pa3BEPHYTHI 00OCHOBAHHBIN OTBET.

Texct 3aJlaHUs. YTO TaKOC aHBBeOHHpHBIﬁ Cyp(baKTaHT M ra3zoBast sM00JHs1? CBs3aHbl 1M 3T HOHATHS C SBJICHUEM
IOBCPXHOCTHOI'O HATSDKCHUS?

32.

[IpounTaiiTe TEKCT U 3aNUILUTE Pa3BEPHYTHI 0OOCHOBAHHBIM OTBET.

Tekct 3alaHuA: TP TOCTOAHCTBEC KaKUX XapPAKTCPUCTUK U3MCHACTCA COCTOAHHNC TepMOHHHaMquCKOﬁ CUCTCMEBI B
HU30TCPMUYICCKOM H I/I306apHOM HpOHCCC&X?

33.

[IpounTaiiTe TEKCT U 3aIMILNUTE Pa3BEPHYTHI 00OCHOBAHHBIN OTBET.

TexcT 3aganus: uMIeanc OHOIOTUYECKON TKAHU Z OMNpeeNsieTcs cleayromiei (GopMyoi:

2
5 |
=R +| —
Cw
rae R — dKTUBHOC COHpOTI/IBJ'ICHI/IC, C — SHGKTPOCMKOCTB, O — IUKJIIMYCCKas yacTroTa.

Haiite onpenenenue nmnenanca. Kak Oyzner MeHAThCsS uMIieiaHc OMOIOTHYECKON TKaHU TPH YBEJIMUEHNUH YaCTOThI?

34.

[TpounTaiiTe TEKCT U 3aNUIINTE Pa3BEPHYTHII 00OOCHOBaHHBIIN OTBET.

TekcT 3amadus: 9TO TaKoe AUCTICPCUA DJICKTPOIIPOBOJHOCTH TKAHU U YEM OHaA 06YCJ'IOBJ'ICH21?

35.

[TpounTaiiTe TEKCT U 3aNUIINTE Pa3BEPHYTHII 00OCHOBaHHBII OTBET.

TexcT 3agaHus: Ha PUCYHKE MIPe/ICTaBIeHa 3aBUCUMOCTh UMIIEIaHCa OT YacTOTHI AJis 3 pa3MyuHbIX TKaHEH: MEpPTBOMH,
MOBPEXJICHHOH 1 xuBOH. Kakoit iudpoii 0603HaueH rpaduk 3aBUCUMOCTH Il HOBPEKJICHHOM TKaHU?




0 v

I[OCTI/II‘aeT JIK BCJIMYMHA UMIICAaHCa HYJIA WK UMECT HCHYJICBOC MUHUMAJIbHOC 3HaueHue?

36.

[IpounTaiiTe TEKCT U 3aNUILNTE Pa3BEPHYTHI 0OOCHOBAHHBIN OTBET.

Texcr 3aganus: gaiite onpeneneHus Neproia U 4acTOThI KOJIeOaHUi.

37.

[IpounTaiiTe TEKCT U 3aNUILNTE Pa3BEPHYTHI 0OOCHOBAHHBIN OTBET.

Tekct 3alaHuA: 4JId 94€T0 B MCAUIIMHE OIIPCACIIAI0OT I/IMHGZIaHC?

38.

[Ipouwnraiite TEKCT U JaliTe pa3BepHYTHI 0O0OCHOBAHHBIN OTBET

TekcT 3aganus: gaite OIIpEACIICHUC a0COITFOTHOM U MAaKCHMAJILHOM BIIAYKHOCTH U YKKUTC CAUHULIBI UX U3MCPCHU.

39.

[Ipouwnraiite TEKCT U JaliTe pa3BepHYTHI 0O0OCHOBAHHBIN OTBET

TekcT 3a1aHNs: OTHOCUTEIBHAS BIIAYKHOCTD SIBJIIETCS] BYKHBIN NOKA3aTeNIeM AJIsl XKU3HEIESTENbHOCTH YenoBeka. [ ee
ONpEEIEHHs CYIIECTBYET HECKOIBKO MATEMATHUECKUX (POPMYIL:

1.E=§-100%

o=-L"100% @=-L—100%
IOHac

C(I)OpMYJ'IHpYﬁTC OIIPCACIICHUC IJIA KXo U3 (pOpMy.]'I " YKAXKUTC CAUHULBI U3MCPCHUS OTHOCHUTEIbHOM BIaKHOCTH.

Ui

40.

[Ipouwnraiite TEKCT U JaliTe pa3BepHYTHII 0O0OCHOBAHHBIN OTBET

TekcT 3amanust: C(bOpMYJ'II/IpOBaTB 3aKOHBI FCOMC’I’pH‘IGCKOfI OIITHKU: 3aKOH HpHMOJ'IPIHCfIHOFO PaCIpOCTPAHCHHS CBCTA U 3dKOH




HC3aBHCUMOCTHU CBCTOBLIX ITYUKOB

41.

[TpounTaiiTe TEKCT M JalTE Pa3BEPHYTHIM 000CHOBAHHBIN OTBET

Tekct 3amanus: chOpMyIHPOBATH U MOSICHATH TPaQUIECKH 3aKOH OTPAKEHHS CBETA

42.

[TpounTaiiTe TEKCT U JalTE Pa3BEPHYTHIM 00OCHOBAHHBIN OTBET

Tekct 3amanust: : chopMyIUpPOBATh U TOSICHUTH TPpaQUIECKU 3aKOH ITPEOMIICHHS CBETA

43.

[TpounTaiiTe TEKCT M JalTE Pa3BEPHYTHIM 000CHOBAHHBIN OTBET
Tekcr 3ananust:

ITosicaute CYTb ABJICHUS ITOJTHOI'O BHYTPCHHET'O OTPAKCHU A (aHaJ'II/ITI/I‘IeCKI/I n Fpa(I)I/I‘ICCKI/I)

44,

[pounTaiite TEKCT U aiiTe pa3BepHYThI 000CHOBAHHBIN OTBET
Texct 3amanus:

[Ipunuun neficTBus mpubopa OCHOBAH Ha SIBJICHUU MOJIHOTO BHYTPEHHETO OTPAXKEHHU S, BOSHUKAIOIIEM Ha TPAHUIIE
paszzena AByX Cpell, IPH Mepexoe Jydya U3 ONTUYECKU OoJiee MIIOTHOM B ONTHYECKH MEHee MIIOTHYIO cpeny. [ maBHo
4acThI0 pe)paKkToMeTpa SBISICTCS CUCTEMA JIBYX MPSMOYTOJIBHBIX IPU3M: OCBETUTEIIFHON M H3MEPUTEITHHOM,
CIeTaHHBIX U3 CTEKJIa C OONBIINM MOKa3aTeIeM PETOMIICHUSI.

[Tosicuute xon Myuel B mpu3Max pedpakromerpa

45.

[IpounTaiite TEKCT U 1aiiTe pa3BepHyTbIi 000CHOBAHHBIN OTBET
Texcr 3amanus:

SIBNeHME TTOTHOTO BHYTPEHHETO OTPaXEHUS HCIIONb3yeTCs B CBETOBOJIaX, KOTOPBIE MPEACTABISAIOT COO0M TOHKHE HUTH
(BOJIOKHA) M3 ONTUYECKH MPO3pAYHOro Matepuana. [1o mpuymHe mosHOTO OTpakeHus OT OOKOBOM MOBEPXHOCTH
CBETOBOJIa CBET PACIPOCTPAHSIETCS TOJIBKO B/I0Jb BOJIOKHA. C IOMOIIBIO CBETOBOJIOB MOKHO UCKPUBIISITh MTYTh
CBETOBOI0 My4Ka, YTO IPUMEHSIETCS B 3HIOCKOMaX.

IlosicauTte MMPUHIUIT paGOTBI n Xxon J'Iy‘-ICI71 B OSHJOCKOIIC

46.

[IpouwnraiiTe TEKCT U JaliTe pa3BepHYTHI 0OOCHOBAHHBIN OTBET
Tekcr 3ananust:

SBnenne nucnepcny cBeta. X0z JIydel B Ipu3smMe AMHUYH.




47.

[pounTaiite TEKCT U aiiTe pa3BepHyTHIi 0OOCHOBAHHBII OTBET
TekcT 3amanus:

[pumenenne pepakTOMETPOB U SHIOCKOIIOB B MEJIUIIHHE.

48.

[pounTaiite TEKCT U aiiTe pa3BepHyThIi 000CHOBAHHBII OTBET:

Cna0brie anekTposnThl. CTEeleHb M KOHCTaHTa quccoruanui. GakTopsl, BIUSIONINE HA CTENCHD JHCCOIMAIUH.
VYpaBuenue OcTBalibja.

49.

[Ipouwnraiite TEKCT U JaliTe pa3BepHYTHI 0OOCHOBAHHBIN OTBET:

CriocoObl BbIpayKEHUS! KOHIIEHTPALMH PacTBOPOB. [lepexox oT ogHOTO Croco6a BBIpAKEHHSI KOHIICHTPALUH K
Ipyromy.

50.

[pounTaiite TEKCT U aiiTe pa3BepHYTOE 0OOCHOBAHHOE PEIIICHHUE:
N3 600r 60% pactBOpa cepHOM KUCIOTHI BbimapuBanueM yaamuiau 100r Boapl. UeMy paBHa MaccoBas J0JIS
MOJIYYEHHOTO pacTBOpa

SI.

IpounTaiite TEKCT U 1aiiTe pa3BepHyTOe 00OCHOBAHHOE PEIICHNUE:
Paccunraiite 00beM CONSIHON KUCIIOTBI ¢ MaccoBOM JoJieil BemecTBa 36% U MmI0THOCTHIO 1,141/MJ1, KOTOPBII HYXHO
B3STh JJ1s MpuroToBieHus 0,25Mob/11 pacTBOpa KMUCI0TE 00beMoM 500miI.

52.

IIpounTaiite TEKCT U aiiTe pa3BepHyTOe 00OCHOBAHHOE PEIICHNUE:
Kakoii 06beM pacTBOpa a30THOM KUCIOTHI ¢ MaccoBoi tosielt 30% mnotHocTs 1,20 r/mit TpedyeTcs 1uisl HeHTpaau3auuu
pactBopa KOH c maccoBoit noneit 30% o6bemom 400mi motHOCTHIO 1,29 /M7

53.

IIpounTaiite TEKCT U aiiTe pa3BepHyTOe 00OCHOBAHHOE PEIICHNUE:
Haiiaure monspHocTh 38,2% pacTBopa COJSTHOM KMCIOTHI, INIOTHOCTH 1,281/Mi

54.

IIpounTaiite TEKCT U aiiTe pa3BepHyTOe 00OCHOBAHHOE PEIICHNE:
Cxonbko Mt 60% cepHOM KUCIOTHI INIOTHOCTH 1,622 HAaMO B3ATH IS MPUTOTOBIIEHUS 25MIT 2H pacTBOpa

55.

[TpounTaiiTe TEKCT U JalTe Pa3BepPHYTOE 0OOCHOBAHHOE PEIICHHE:
OrnpenenuTh MacCCOBYIO JIOJIO BEIIECTBA B pacTBOpE, nojydeHHoM cmerunBanueM S00r 25% u 400r 40% sToro BemiecTna




56. | IlpouwnTaiiTe TEKCT U aliTe pa3BEpPHYTOC OOOCHOBAHHOE PEIICHHUE:
[TnotHocth 40% pacTBOpa a30THOM KUCIOTHI 1,25r/Mi. HaliquTe MOISIpHYIO KOHIICHTPAIIMIOPacTBOpa
57. | IlpounTaiiTe TEKCT U aliTe pa3BEpPHYTOC OOOCHOBAHHOE PEIICHHUE:
CKOJBKO TpaMMOB CyJIb(HUTa HATPHUS MTOTPEOYETCs I MPUTOTOBIICHUS SII pacTBOpa C MaccoBol aoneit 8%, MIOTHOCTh
1,075r/mn
58. | IIpouwnraiite TekcT U Aaiite pazBepHyTOe 0O0CHOBaHHOE perienue: Ha tutpoBanue 10 M pacTBopa mepokcuaa BOAOPOaa
3arpadeHo 20 M1 pacTBopa KaJluii MepMaHraHaTa ¢ MOJISIpHOUM KoHIeHTparuei sxpuBasieHTa 0,02 moins/n. Onpenenurthb
TUTP pacTBOpa MEePOKCUIA BOAOPOA.
NK 1.2. 3ajaHus 3aKpBITOr0 THIA
Ob6ecrieunBaTh v
[IpouunTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE.
TpeOOBaHUS OXPAHBI
TpYJa, MPaBUJI TEXHUKU
5O3OMACHOCTH Ou3NYECKUE OCHOBBI MJICKTPOHHO-ONTUICCKUX MTPHOOPOB OBLIH 3aJI0KECHBI IIOYTH 32 CTO JIET JI0 ITOSBIICHHS
CAHITADHO ’ ANEKTPOHHOTO0 MUKpOCKoOIa, B 1820-¢ ro/ibl UpIaHICKUM MaTEMATHKOM. TeXHUUYECKUEe MPENOChUIKH [T pa3paboTKu
- elenonornqecxoro " 3JIEKTPOHHOTO MHKPOCKOTIA CO3/1all HeMelKuil (hu3uK, uccienoBapmuii (1926 r.) hokycupyrolime cBocTBa
mrpII[eHqucxoro aCCUMETPHUYHBIX TMOJIeH U pa3paboTaBIINi MAaTHUTHYIO JEKTPOHHYIO nTuH3Y. B 1928 r. Hemeukue ¢usuku M. Knomnb u
SKIMOB TIOH 3. Pycka npucTyNnuiu K CO3JIaHUIO0 MACHUMHO20 NPOCEEUUBAIOUL€20 INeKMPOHH020 MuKkpockona (I1I9M) n uepes Tpu
p p rojia MoJdy4Yiin u300paxeHne MUKpooObeKkTa, chopMUpOBAaHHOE ITyYKaMu 3NIEKTPOHOB. [lepBrie pacmpossie
BBITIOJTHCHUH
———— anekmpoHHbvle Mukpockonsl (POM) 6butn noctpoens! B 'epmanun 1938 1. u B CIIA 1942 r.
B ODATODHELX 1. | K kax10ii MO3UIIKH, TAHHON B JICBOM CTOJIOIIE, MTO0EPHTE COOTBETCTBYIOIIYIO MO3KMIIMIO M3 ITPABOr0 CTOIOMA:
I/ICCJ‘IIC),HOBI;HI/Iﬁ Hu YaeHbIH Ton
HECTPYMCHTATBHEIX A | Y. 'aMunbpTOH | 1942 r.
. b | X. bym 2 1938 r.
UCCIICTOBAHHUM MTPU B M A 3 1926
MIPOU3BOJICTBE CyAeOHO- . o Apriente I
I | B.K. 3BOpbIKHHBIM 4 1820-e ronpl

MEAUIIMHCKUX IKCIIEPTH3
(uccriemoBaHuii).

3anummre BhIOpaHHbIE IU(PBI TI0]] COOTBETCTBYIOIIMMU OyKBaMU:
A|b |B|T




[IpounTaiite TEKCT U YCTAHOBUTE COOTBETCTBUE.
Tekct 3aganus: 111 MEITUIMHBI U (hapMaIiuK, HE00X0IMMO 3HAaTh KAKUMH CPEJCTBAMU MOXKHO U3MEPATH BIAXKHOCTD
Bo31yxa. COOTHECUTE Ha3BaHHUE yCTPOMCTBA [UIsl U3MEPEHNUS BIa)KHOCTH BO3/lyXa C €r0 BHEIIHUM BUIOM.

K kaxx10#1 MO3UIIMH, TaHHOW B JIEBOM CTOJIOIE, MOAOEPUTE COOTBETCTBYIONIYIO MO3UIUIO U3 IPABOTO CTOJIOMA:
OOBEKT XapakTepuCcTHKa

Bomocsunoi
TUTPOMETP

B ['urpomerp )
JlamGpexTa

AcmpalmoHHBIN
B IICUXPOMETP 3
Accmana

IIenxpomerp
Agrycra




3anummre BeIOpaHHbIE IU(PHI TI0]] COOTBETCTBYIOMIMMHU OyKBaMU:
Alb |[B|T

[IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE.
Tekcr 3apanusi: COOTHECUTE MTPUOOP WIIM METOJ] C €r0 MPUHIIUIIOM JICHCTBHUSL.

K kaxmoii mo3unuu, TaHHOH B JICBOM CTOJIOIIE, MOAOEPUTE COOTBETCTBYIOIIYIO TTO3UIIMIO M3 TIPABOTO CTOJIOIA:

[Ipubop wm meTox [punimn nefcTus

Onpenenenue BI3KOCTH
Ha OCHOBE COOTHOILICHUS
JUIVH ITyTeH,
MPOWIEHHBIX
HCCIIEAYEMON 1
ATAIOHHOM KUAKOCTIMU

A | Kamuuisipablil Buckosumetp | 1

Onpenenenue BI3KOCTH
JKUIKOCTH 10 CKOPOCTH
b | MeauumHCKkuii BUCKO3UMETP | 2 | MajeHus B HEH
MEJIIEHHO JIBWKYIIETOCS
Iapuka

Pazgenenne
MEXaHHMYECKHX CMeCEH
B | Merox Crokca 3 | Ha COCTaBHBIC YACTH I10]T
JIECTBHEM
HEHTPOOEKHOM CHITBI

Onpenenenue BI3KOCTH
Ha OCHOBE IOZICYETA

I' | Lentpudyruposanue 4 | BpeMEHU UCTECYCHUS
HCCIIEAYEMOU U
STAJIOHHOM KHUIKOCTEH

3anumuTe BeIOpaHHbIE HUQPHI 107 COOTBETCTBYIOIIMMH OyKBaMU:




HOCMOTpI/ITe Ha pa3JINYHBIC JICKTPUICCKHUEC CXEMEI, BBI6epI/ITC COOTBCTCTBYIOIINEC UM Fpa(l)I/IKI/I 3aBHUCUMOCTH UMIICJaHCa

OHOJIOTNMYECKOM TKAHHU OT YaCTOTHI:

R
Al ——r+—
Q
R
B R
R> |
R
B | —o—3
A o
F —y
Il o -
)
3anummre BeIOpaHHbIE IU(PBI TI0J] COOTBETCTBYIOIIMMHU OyKBaMU:
A|b |B|T

ITocmoTpHTE Ha MATEMATUUYECKOE BBIPAKEHNE 3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHHU:
1(t)=Imaxsin(wt+@), mpounTaiiTe €ro OCHOBHBIE XapaKTEPUCTUKU, BHIOEPUTE COOTBETCTBYIOIINI BApUAHT UX 0003HAUEHUS:

‘ A ‘ aMILINTY]a




b | daza 2 |t

B | gacrora 3 1o
I BpeMA 4 Imax

3anuuuTe BRIOpaHHbIE HU(PHI 1O COOTBETCTBYIOMIMMH OyKBaMU:
A|lb |[B|T

[IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE.

Texkcr 3aganus: cooTHecuTe (PrU3MYECKHEe BETMUMHBI K UX 0003HAUCHHUS.

K kax[10i1 Mo3uiinu, 1aHHOM B JIEBOM CTOJIOIE, MOA0EPUTE COOTBETCTBYIOIIYIO MO3UIUIO U3 IPABOIO CTOJIOMA:

O0OBbeKT XapaKTepUCTHKA
OTHOCUTEJIbHAS
A 1 D
BJIAYKHOCTD
MaKCUMaAJIbHAas
B 2 E ¢
BJIAYKHOCTD
JACOUIINT
B ¢ 3 I
BJIAKHOCTH
a0coroTHAA
r 4 F
BJIAYKHOCTD

3anummre BoIOpaHHbIE U(PBI TI0J] COOTBETCTBYIOIIMMHU OyKBaMU:
A|b |B|T

[IpounTaiiTe TEKCT U YCTAHOBUTE MOCIIEIOBATEIbHOCTD.

TekcT 3amanus: pacpeaenuTe [BETa M0 BO3PACTAHHIO TTOKA3aTelIs MPEIOMIICHUS
A. Kpacnslit

b. ®noneroBii

B. XKXenrerit

I'. 3eneunprii

3amuimure HOMCD I10 MOPAAKY IO COOTBECTCTBYIOIIUMUA 6YKB3.MI/IZ




A|lb |B|T

[IpounTaiite TEKCT U YCTAHOBUTE IIOCIIEIOBATEIbHOCTD.

Texct 3alaHuA: pacCpeaciInTe Cpeabl 10 BO3pPACTAHHUIO ITOKA3aTCIIA IIPEIIOMIICHUA

A. Bona
b. Boznyx
8. B. Bakyym
I'. Crekno
3anummuTe HOMEp MO HOPSIKY MO COOTBETCTBYIOIIUMHU OyKBaMHU:
A|lb |B|T
[IpounTaiite TEKCT U YCTAHOBUTE COOTBETCTBHE.
Texct 3aganus: [ToctaBpTe B cCOOTBETCTBUE (DU3HUECKYIO BEIHUMHY U €IUHUILY €€ U3MEPEHUSI.
K kaxx10ii 1Mo3uiiuu, TaHHOM B JIEBOM CTOJIOIE, ITOI0EPUTE COOTBETCTBYOIIYIO MTO3UIUIO U3 TIPABOTO CTOJIOMA:
dusnyeckas BEIMUMHA Enununia usmepenns
A | Ckopocrts cBeTa 1| w/e
9 b | JlnmuHa BoJIHBL 2 | be3pa3mepHas
B | IMokazarens npesominennss | 3 | Iy
I' | Yacrora 4 | m
3anummre BoIOpaHHbIE IU(PBI TI0J] COOTBETCTBYIOIIMMU OyKBaMU:
A|b |B|T
10 [IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE.

TekcT 3amaHus: IJIs aHaJIM3a CBOMCTB BEIIECTB M JUATHOCTUYECKUX LEIeH B MEAUIIMHE HCIIOJIB3YIOT PA3JIMIHBIC




npuOOpHI, OCHOBAHHBIE HA ONITUYECKUX sIBIICHUX. [locTaBbTE B COOTBETCTBHE Ha3BaHUE NMprOOpa U HU3NIECKUA
IIPUHIUII, HA OCHOBE KOTOPOro OH (PyHKIIMOHUPYET.

K kaxx10ii mo3uiiuu, TaHHOU B JIEBOM CTOJIOIE, MOA0EPUTE COOTBETCTBYIOIIYIO MO3UIUIO U3 TIPABOTO CTOJIOMA:

ITpuGop Du3NYECKOe ABJICHUE
A | Pedpakromerp 1 | Honnoe BHyTpeHHee
OTpaKECHHE
Paccestnue cBera
b | DHmockon 2
BELLIECTBOM

3 | [ormorenue cera
BEIIIECTBOM
4 | lpenensroe
MIPEJIOMJICHHE

B | ®oT031€KTPOKOTOPUMETP

I' | Hedbenmomerp

3anummure BRIOpaHHBIE IU(PBI TI0]] COOTBETCTBYIOMIMMHU OyKBaMU:

A|lb |[B|T

I1.

[IpounTaiiTe TEKCT U YCTAHOBUTE MTOCIIEIOBATEIBLHOCTD.

Texct 3aganus: [IponomxuTte GopMyIUPOBKY 3aKOHA MPETOMIICHHUS CBETA, UCIIOJIb3YS IPABUIBHYIO
MOCIE0BATEIHHOCT BBIPAKECHHIH.

Jly4 maparomuii, JIyd nNpeJIOMIICHHBIM U NEPIEHAUKYJIAP K TPAHUIIE pa3Jiena JBYX CPel, BOCCTAHOBJICHHBIN B TOUKE
MaJICHUSA J1y4a, JIEXKaT B OJJHOU IIOCKOCTH. [Ipu aTOM

A — OTHOCUTENBHOMY ITOKA3aTENI0 IIPEIOMIICHUS
b — paBHO

B — oTHOWIEHNE CHHYCa yri1a MaileHus K

I' — nanHBIX OBYX cpen U

| — cunycy yria npeiomieHus




E — ecTh BennunHa NOCTOSHHAS JJI
3armimre HOMCED II0 IMOPAAKY 110 COOTBETCTBYIOIIIUMU 6y1(BaMI/IZ

AlB[B[r [A]E

12.

HquHTaﬁTe TEKCT U YCTAHOBUTE COOTBCTCTBHUCE.

TekcT 3aanus: 11 aHaJIM3a CBOKMCTB BEIIECTB U JUArHOCTUYECKUX LENEH B MEIUIIMHE UCIIOJb3YIOT Pa3JIMYHbIC
puOOPHI, OCHOBAHHbBIE HA ONTHUYECKUX sIBICHUSIX. [locTaBbTE B COOTBETCTBHE Ha3BaHUE NMPUOOpa U HPU3HUECKUN
MIPUHIIUII, HA OCHOBE KOTOPOTO OH (DYHKITMOHHUPYET.

K kaxxoii mo3uiuu, 1aHHOM B JIEBOM CTOJIOIE, TOA0EPUTE COOTBETCTBYIOIIYIO MO3UIUIO U3 IPABOIO CTOJIOMA:

VYron Onpenenenue

A | VYron nazneHus csera 1| Pasen yruy nanenus

PaBeH yriy najenus, ecinu
b | Yron orpaxenus ceera 2 | OTpayKeHHBIH JTy4
HOJIHOCTBIO MOJISIPU30BaH

Yron Mex ity nmagaronmm

Jy4OM H
B | Yron npenomnenus csera 3 TIEPITCH/IMKYISPOM K

TIOBEPXHOCTH pasiena
cpent

Yron Mmexay
MPECIOMJICHHBIM JIY4YOM U
' | Yrox Bprocrepa 4 | HepreHIMKyISPOM K
TIOBEPXHOCTH pazziea
cpent

3anummre BoIOpaHHbIE IU(PBI TI0]] COOTBETCTBYIOIIMMHU OyKBaMU:

A|lb |[B|T




[IpounTaiite TEKCT U YCTAHOBUTE COOTBETCTBUE.

Texkcr 3aganus: cooTHecuTe PrU3nUecKre BETMYUHBI U UX 0003HAUCHHUS.

K kaxjoi nmo3unmu, TaHHOH B JICBOM CTOJIOIIE, MOAOEPUTE COOTBETCTBYIOIIYIO TTO3UIIMIO M3 TIPABOTO CTOJIOIA:

OOBeKT XapakTepucTuka
13 A | MaccoBag nonst | 1 me
“ || b | MaccasemectBa | 2 )
B | Macca pactBopa | 3 p
I [TnoTHOCTB 4 mp
3anuiuTe BeIOpaHHbIe HU(PHI 0] COOTBETCTBYIOIMMU OyKBaMHU:
A|lb |[B|T
[IpounTaiite TEKCT U YCTAHOBUTE COOTBETCTBHE.
Tekcr 3aganus: 11 pacdyera MOJISIPHON KOHLIEHTPAIIMH PACTBOPA HCIIONIB3YIOT CIEIYIONIyI0 (hopmMyiry:
C=m/M-V. ConocraBbTe 3TH NapaMeTpbl ¢ UX OyKBEHHBIMH 0003HAUEHUSIMU B (hopMyJI€.
K kax10#l Mo3uIy, JaHHOU B JIEBOM CTOJIOLE, T010EpUTE COOTBETCTBYIOIIYIO MO3UIUIO U3 IPABOTr0 CTOJIONA:
OObekT XapakTepucTuka
1411 A m | | KOHIIEHTpauus pacTBopa
b M 2 | Macca BeniecTna
B C 3 | O6wem pacTBOpa
r \% 4 | MonsipHasi Macca BeIecTBa
3anuuuTe BEIOpaHHbBIE IU(PHI 107 COOTBETCTBYIOIIMMH OyKBaMU:
Alb |[B|T
[IpounTaiite TEKCT U YCTAHOBUTE COOTBETCTBHE.
15. | TekcT 3aanusi: B pacTBOPax 3JIEKTPOIUTOB PEAKIHS MPOTEKAET MEXKAY HOHaMU. J1Ji KaKoro TUIa peakiui

COOTBETCTBYET COKpAIIEHHOE HOHHOE YpaBHEHHE.
K xaxmoii mo3unmu, TaHHOHM B JICBOM CTOJIOIIE, MOAOEPUTE COOTBETCTBYIONIYIO MO3UITMIO M3 TPABOTO CTOJIOIA!




peaxims Peakuus mexny:
A H" +OH =H,0O 1 | CubHOl KUCIOTOM U
c1a0bIM OCHOBAaHUEM
5 CH3;COOH + OH = H,O ) CHWIbHOU KHUCIIOTOM U
+ CH3;COO CUJILHBIM OCHOBAaHHEM
B H" + NH4OH = NH4" + 3 | Cmaboii KucoToii n
H>O CUJIBHBIM OCHOBAaHHEM
r CH3900H + NH4OH = 4 | Cnaboii KucnoToi u
NH4" + CH3;COO™ + H,0 C1a0BIM OCHOBAHHMEM

3anummure BBI6paHHBIC LII/I(I)pLI o COOTBECTCTBYIOILIIUMU 6y1(BaMI/IZ
A|b |B|T

16.

[IpounTaiite TEKCT U YCTAHOBUTE COOTBETCTBHE.

Tekct 3aaHus: COOTHECUTE CIIOCOOBI BRIPAKCHHUST KOHIICHTPAIIUKM PACTBOPa U UX (OPMYJIBI.
K xaxmoii mo3uiuu, 1aHHOHM B JIEBOM CTOJIOIIE, MOAOEPUTE COOTBETCTBYIOIIYIO TTO3UIIMIO U3 TIPABOTO CTOJIOIA:

KOHILIEHTpaLus ®dopmyna
_ n
A | MaccoBast nong 1 C= v
5 m
b | M w=—-
OJIsIpHasi KOHLIEHTpaLus mp — pa
B MonsipHast KOHLIEHTpaLys 3 _ v
SKBHUBAJIECHTA V1+V1+V...
I' | Obemuast nong 4 |Cl/z= %/Z

3anummre BoIOpaHHbIE IU(PHI TI0J] COOTBETCTBYIOIIMMHU OyKBaMU:




A|lb |B|T

[IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE.
Texct 3ananus: [IpennoxeHHbIE HUXKE BEIECTBA SABJSAIOTCS YCTAHOBOYHBIM B KOJMYECTBEHHBIX METOIAX aHAIN3A.

K kaxmoii mo3uiyu, JaHHOU B JIEBOM CTOJIOLE, TOI0EpUTE COOTBETCTBYIOIIMI METO T aHATTN3a U3 MIPABOT0 CTOJIOIA:

Y craHOBOUHBIE BELIECTBA Merop! aHanm3a
%
A | MgS04*7H>0 1 Auuaumerpus
17 b | K2Cr204 2 | IlepmanranaromeTpus
*
B | Na:B4O7*10H0 3 KomruiekconomeTpus
% o
I' | H2C204*2H20 4 | fionomerpust
3anummute BRIOpaHHBIE U(PBI TI0]] COOTBETCTBYIOMIMMHU OYKBaMU:
A|b |B|T
[IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE.
Tekcr 3apanus: [IpennoxeHHbIe HUYXKE TUIBI PEAKIIHI JIEKAT B OCHOBE KOJIMUYECTBEHHBIX METO/IaX aHaIMN3a.
K kaxmoii mo3uiuu, JaHHOH B JIEBOM CTOJIOIIE, MOAOEPUTE COOTBETCTBYIOIINI METO/T aHAJIN3a U3 MPABOT0 CTOJIONA:
Tun peakuyn Mertop! aHaIM3a
A KommnnekcoobpazoBanus 1
18 Aumnaumerpus

OCHOBHO-KHCIIOTHOTO B3a-
b |umoneiicTBus 2 | IlepmaHraHatoMeTpus

KucnoTHO-OCHOBHOTO B3a-
B |umonericTus 3 Kommnekconomerpus




OKHUCIUTEIHLHO-BOCCTAHO-
I' |BuTenbHas 4 AJIKanAMeTpus

3anummre BoIOpaHHbIE U(PHI TI0]] COOTBETCTBYIOIIMMHU OyKBaMU:

A|lb |B|T

HpO‘IHT&fITC TEKCT U YCTAHOBUTE COOTBCTCTBHUC.

Texct 3ananus: [lepmaHranat Kaaus sIBISISICh CUIIBHBIM OKUCIIMTENIEM, I10-Pa3HOMY BeJIET ce0sl B KMCIIOH, HEUTpaJIbHOM,
1es04HOM cpenax. Onpenenute (akTop S3KBUBAICHTHOCTH IEpMaHraHaTa Kajlus B Pa3HbIX Cpeax.

K kax10#f 1Mo3uiiuu, TaHHOM B JISBOM CTOJIOIIE, TOJAOEPHUTE COOTBETCTBYIOIINN (DaKTOP SKBUBAICHTHOCTH
MepMaHraHaTa Kajis U3 [paBoro CTooIa:

dakTop
SKBHUBAJIEHTHOCTU
Tun peakiyn
IIepMaHraHara
Kanus
19. 1/5
A | KMnO4s+Na;SO3+H>0= ... 1
_ 1/3
b | KMnO4+Na>SO3+HoSOs= ... | 2
B | KMnO4+Na;SO3+NaOH=..... |3 [1/1
3anummre BoIOpaHHbIE IU(PBI TI0]] COOTBETCTBYIOIIMMHU OyKBaMU:
A b |B
20. | ITpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE.




TekcT 3amanus: OHpeI[eJII/ITC MCTO/] aHAJIM3a, C IOMOIIBIO KOTOPOT'O MOXKHO OIIPCACIIMTL BEIICCTBA JICBOT'O CTOJI6LIa

K kaxmoii mo3unuu, JaHHOHM B JIEBOM CTOJIOIIE, MOAOEPUTE COOTBETCTBYIOIIMI METO/T aHAIM3a U3 MPABOI0 CTOJIONA:

OnpenensieMoe BEIIECTBO Merozp! aHamM3a
A |NaOH 1| Ankamamerpust
b |H,0, 2 | Ilepmanranaromerpust
B |HCI 3 KomruiekconomeTpus
I ca? 4 | Aumammerpus

3anummure BRIOpaHHBIE U(PBI TI0]] COOTBETCTBYIOMIMMHU OyKBaMU:

A|lb |[B|T

3agaHusi OTKPBITOr0 THIIA

[IpounTaiiTe TEKCT U 3aNMUILNTE Pa3BEPHYTHI 00OCHOBAHHBIN OTBET.

TekcT 3amaHus: BI/ICKO3I/IMeTpI/IeI>'I HAa3bIBAKOT pa3aci (I)I/I3I/IKI/I, MOCBSIIECHHBIN HU3YYCHUIO U paspaGOTKe METOJ0B
HU3MEPCHUA BA3KOCTH.

Yro Takoe BUCKO3UMETP?

BepHo 11, 4TO 3pUTPOLUTH MOTYT 1€(OPMUPOBATHCSA U BOCCTAHABIMBATH CBOM Pa3MEPHI, UTO TTO3BOJISIET UM
MPOXOAUTH Yepe3 KaUJUIAPhI, TUAMETP KOTOPhIX MEHbIIIE, YEM SPUTPOLIUTOB?

[IpounTaiiTe TEKCT U 3aNUILINTE Pa3BEPHYTHI 00OCHOBAHHBIN OTBET.

Texcr 3aganus: B popmyse [lyaseiins o0beMHBIN pacxo KHUJIKOCTH IPSIMO MPOMOPIHOHANIEH paAnyCy TPYOKU U
00paTHO MPONOPIMOHAJIEH BSI3KOCTH JKUKOCTH.

Kak u3amMeHuTCsS 00BbEMHBIN pacxol, €CJIn HEC MCHATH paanycC pr6KI/I, HO B34ATb ) KHUJIKOCTH C OOJIbIIIEH BA3KOCTHIO?

Kak u3meHuTcst 00beMHBII pacxo, eCii YBEIUUUTh PaauycC TPYOKH, HO HE MEHSTDh KUAKOCTbH?

[IpounTaiiTe TEKCT U 3aUIIUTE Pa3BEPHYTHII 00OCHOBAHHBII OTBET.




Tekcr 3aganus: 4To Takoe HeHTPU(YTrUpOBaHKE, KaK OHO IIPUMEHSETCS B MeIUIIUHE?

[IpounTaiiTe TEKCT M 3aIUIIUTE pa3BEPHYTHIH 00OCHOBAHHBIN OTBET.

Tekcr 3aanns: Kak Ha3bIBAIOTCS TIEPUOJIBI COKPAIEHUS U PACCIA0JICHUS CepIeUHOM MBIIIIB? HIKHIM Wil BEpXHUM
Ha3bIBAIOT CUCTOJIMYECKOE 1aBIeHUE?

[IpounTaiiTe TEKCT U 3aIUILNATE Pa3BEPHYTHI 00OCHOBAHHBIN OTBET.

Texct 3aaHus: 4YEM OTIINYArOTCA JIMHEHHas 1 00beMHas CKOpOCTI/I?

[IpounTaiiTe TEKCT U 3aIMUILNATE Pa3BEPHYTHI 00OCHOBAHHBIN OTBET.

Texcr 3aganus: HaNMIIUTE, YeM OTJINYAETCS JaMUHApHOE TeUeHHe OoT TypOyeHTHOro. Kakoi Tun TeyeHus KpoBu
yCTaHaBJIMBAETCS U HanU4uu ToHOB KopoTkoBa?

[IpounTaiiTe TEKCT U 3aNUILKTE Pa3BEPHYTHI 00OCHOBAHHBIM OTBET.

Tekcr 3amanust: 4TO TaKOE apTepUaIbHOE IaBJICHHUE, KAKUE BUJIBI OBIBAIOT?

[IpounTaiiTe TEKCT U 3aNUILINTE Pa3BEPHYTHI O0OCHOBAHHBIM OTBET.

TekcT 3amanus: K KaKo# rpymre METOI0B U3MEPEHUsI apTepUaIbHOTO AaBiieHust otHocuTcst Metoa KopoTtkosa? Kakomy
JABJICHUIO COOTBETCTBYET MCUYE€3HOBEHNE TOHOB KopoTkoBa?

[TpounTaiiTe TEKCT U 3aNUIINTE Pa3BEPHYTHII 00OCHOBaHHBII OTBET.

TexcT 3agaHus: B yeM 3aKJII0YAEeTCs CMBICI IOBEPXHOCTHOTO HATsKeHUs? JlaliTe mpuMepsl IPUMEHEHUS 3TOTO SIBJICHUS
B MEJIULIMHE.

10.

[IpounTaiiTe TEKCT U 3aNUILINTE Pa3BEPHYTHI 00OCHOBAHHBIN OTBET.

Texkct 3aJaHus Ha30BUTC 3 OCHOBHBIX METOHa OIIPCACIICHUA KOB(I)(l)I/II_[I/IeHTa MMOBCPXHOCTHOT'O HATAXKCHUS. C xakoi
KUIKOCTBIO OOBIYHO CpaBHHUBAIOT MMOBEPXHOCTHOC HATAKCHHUC OMOJIOTMYECKUX )KI/II[KOCTef/'I npu I/ICCJ'ICI[OB&HI/I?IX?

I1.

[IpounTaiite TEKCT U aiiTe pa3BepHY Tl 0OOCHOBAHHBIIN OTBET:

CuinpHbIe OJICKTPOJIUTEI.

12.

IpounTaiite TEKCT U 1aiiTe pa3BepHYThIi 0OOCHOBAHHBII OTBET:

Hoquy AJId CUJIBHBIX DJICKTPOJUTOB IIPUMCHAIOT MOHATHC «KaAXYyIIasACsa CTCIICHD ,Z[I/ICCOI_[I/IaHHI/I»?




13.

[pounTaiite TEKCT U aiiTe pa3BepHyThIi 000CHOBAHHBII OTBET:

Honnoe IMIPONU3BCACHUC BOABI.

14. | IlpounTaiiTe TEKCT U JaiiTe pa3BepHYThIIi 000CHOBAHHBIN OTBET:
Bonopoansliil mokasaresnb, SMIUPUYECKas IKala KUCIOTHOCTH.
15. | IlpounraiiTe TEKCT U AaiiTe pa3BepHYTHI 0O0CHOBAHHBIN OTBET:
BydepHsbie pacTBOpHI, UX KIIaCCUPUKALIHS
16. | IIpounTaiiTe TEKCT U AaiiTe pa3BepHYTHI 0O0CHOBAHHBIN OTBET:
VYpaBuenus ['ennepcona-I'accenb6anbpxa st KUCIOTHBIX U OCHOBHBIX Oy(epHBIX CHCTEM.
17. | IlpounTaiiTe TEKCT U AaiiTe pa3BepHYTHI 0O0CHOBAHHBIN OTBET:
MexaHnusm nieiictBus 0y(epHbIX pacTBOPOB
18. | IIpounTaiiTe TEKCT U AaiiTe pa3BepHYTHI 0O0CHOBAHHBIN OTBET:
BbydepHnas eMKOCTb.
19. | [Ipounraiite TEKCT U JaliTe pa3BEpHYTHI 0OOCHOBAHHBIN OTBET:
Bydephsbie cucrembl KpoBU. MexaHu3M JieicTBUS BOJOpOKapOoHaTHOTrO Oydepa
20. | IlpounTaiiTe TEKCT U IaiiTe pa3BEpPHYTOEC OOOCHOBAHHOE PEIICHHUE:

Ckonbko Mt 70% cepHOM KUCIIOTHI MIIOTHOCTH 1,622 /M1 Hal0 B3ATh sl IPUTOTOBJIEHUS 25MJ1 2MOJIB3KB/I pacTBOpa
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