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PaspaboTunk:

®ponopa Tatesina MuxaiiioBHa, npenojasareb

PaGouas nporpamma ydeOHOro mnpeaMera pacCMOTpPEHa W PEKOMEH/l0BaHA K
YTBEPAKIAECHHID HA 3aceaHHH NpeIMeTHOH (IMKI0BOH) KoMHCCHH EcrtecrBeHHO-
HAYYHBIX JHCLMILIHH.

[Mporokonor « 18 » _ mas 2026 r. Ne 10

[lpencenarens npeaMeTHOH (LHKIOBOH )
KOMUCCHU ~— T. A. Menokc




1. Obuias xapakrepucTHKa paboyeii nporpaMMel y4eOHOTo npeaMeTa

L3

MpOrpamMmbl

VueOHbIil mpemmMer

00111e00pa3oBaTENBHOTO

«Du3zuKan

y4yebHoro LHKJIa

OCHOBHOM

MecTo y4ebHOro mnpeamMeTa B CTPYKTYpPe OCHOBHOH o00pa3oBarebHO

ABNseTcs Da3’oBbIM }"IEGHI}IM npeaMeTomM

npodeccHoHaNIbHOM

obpazosarenbHoil nporpamMmbl B cootBeTcTBHH ¢ PI'OC CIIO no crneunaibHOCTH

38.02.01 DxoHomuKa ¥ DyxranTtepckHH y4er (110 oTpacism).

1.2 Ilens ¥ nIaHUpyeMele pe3yibTaThl OCBOEHUs yueOHOro npeaMera

B pamkax nporpaMMbl y4eOHOro npeaMera CTyIeHTaMH OCBaUBalOTCa YMEHHA W

3HaHHA

Koxn obumx n
npodeccHOHATEHBIX

Yuenun

JHauus

KOMIICTEHIIH
OK 01. PEIIATE PACHETHRIE 3aa49H ¢ ABHO 38aHHOH | OCHOBHEIE HCTOYHHKH
OK 02. tuzHueckod MOJIE/ERO, HCTOMB3YA | HHDOPMAIHE MW pecyYpehl 1A
OK 03, ¢u3MyeckHe 3aKOHBI W NPHHIAMBL, Ha | PEUICHHA 3a1ad9 H/HIH mpodaeMm
OK 04, OCHOBE AHATH3A YCJIOBHS 3a/1a4i BLIOHpATh | B npo)eCCHOHALHOM  W/HITH
OK 05. hHIHgeCKY O MOEh, BBUIC/ATE | COLHATBHOM KOHTEKCTE:
OK 07. | pusuueckne BesmuMHBL M (QOPMYNEBL | © ponmH W Mecte (H3MKH B

| pacueTsl

HeoDXOIHMEIE /U1 ee pelieHus, NPOBOANTE
H  OIEHHBATE  PEAILHOCTE
MOAYYEHHOTO  3HAa4YeHHd  (u3mueckoii
BETHYHHBI, pellaTh KaYecTBEeHHLIE 3anatH,
BHLICTPAHBast TOTHYECKH HEMTPOTHBOPEYHBYIO
LeNOYKY paccykaeHHii ¢ onopoii Ha
HIYUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
thu3HecKne ARICHHA.

ONpeaenaTh Ta/auu st MOHCKa
HHpOpMAalMK,  [UIAHHPOBATE  NpoLece
TIOHCKA, BeIOHpaTEL HeoDX0HMbIE
HCTOYHHKH HH(pOpMAaIHH; BBIJIEIIATE
Hanbonee IHAYHMOC B nepeyHe
HHPOPMALH, CTPYKTYPHPOBATE
noayuaemyvio  uudopmanuio, odopMasTh
Pe3YIBTATHI NOMCKa; OLIEHHBATh
NPaKTHYECKYI0 3HAYHMOCTR PE3YILTATOB
MoUCKa; PHMEHATH CpesicTBa
HiopMalHOHHBIX TeXHOJIOTHIl s
pelieHHs  NpodiecCHOHANBHBIX  3aja4;
| HCTIOTB30BATh  pa3iM4HBle  HHQpOBBIE

CpeCTBa Ul pelleHs MpofeccHOHATBHBIX
3ajad;

COBpeMeHHOH HayqHOH KapTHHC
MHpa., © cHcTemooDpasyioe
poni  QUIMKH B Pa3BHTHH
ECTECTBEHHEIX HAYK, TEXHHKH M
COBPEMEHHEIX  TEXHOJIOTHH, O
BEJI&J1€ pPOCCHHCKHX H
3apyOeRHBIX YHeHLIX-PHIHKOB B
pasBHTHE HayKH: [OHHMAaHHE
thuanyeckoi CYLIHOCTH
HaDIIO1AeMBIX ARIEHHI
MHKpPOMHpa,  MaKpoMHpa H
MeraMupa;

BAAICHHE OCHOBOTIOJIAIAOLIHMH
DHIAUCCKHMHE  [OHATHAMH M
BEe/ITHYHHAMH.
XapaKTepPH3VIOLIHMH
thu3HYecKHe MPOLECCH
(CBAZAHHBIMH C MEXAHHYECKHM
JIBHKEHHEM, B3aHMOIeHCTBHEM
Te, MEXAHWHYECKIMHA
kKonebaHuaMH W BOJIHAMM:
ATOMHO-MOJIEKY IAPHBIM
CTPOEHHEM BEILECTRA,




YVUHTBIBATh rpaHHILE] npUMEHEHHS
H3YHYEHHBIX (PHIHUECKHX MOJIenei:
MaTepHainkbHas  TOYKA, — HHEpUHATbHAA

cHCTEMa OTCHUETa, HJCAIBHBIA Ta3; MojelH
CTPOEHHSA ra30B, KUJIKOCTEH H TBEPIbIX Tell,
TOYEYHBIH 2NIEKTpUYECKHil 3apan, snepHas
MOENs  aToMa,  HYKIOHHAd  MOIENb
ATOMHOIO SJpa TpH PelieHHH (PHIHYECKHX
3auay

dropmupoBate CODCTBEHHYIO MMO3HIHIO M0
OTHOMIEHHIO K (u3MuecKol uH(popmammm,

NoTYyYaeMOH M3 PA3HbIX  HCTOYHHKOR,
yMeHH HCITOJIL30BATh 1HPOBLIE
TEXHOIOTHH s IIOHCKA,
CTPYKTYPHPOBAHHA,  MHTCPIPETALIHH  H
npejacrasieHus  yqeOHOH M HAYHHO-
nonynapHoid  uHQOpPMAlMH:  Pa3BUTHE
yMeHHH KPHTHYECKOTO aHAIH3a
nomygaemoil WHdopMaiH.,

OpPOBOAMTE  NPAMBIE W KOCBEHHLIE

| 3mepeHus (PUINYECKHX BETHYMH, BhIOMpas
ONTHMANBHEIT  crocod  HIMEPEHHSA W
HCIONB3YA  HM3BECTHHIE METOALl  OUEHKH
NOrpenIHOCTe  M3MEPeHHH, MPOBOIAHTH
HCC/IE/I0BAHNE 3aBHCHMOCTEH (DHIHUECKHX
BE&IHYHH €  HMCIOJIL30BAHHEM  [IPAMBIX
HIMEpEHHH, 0D LACHATE Moy HeHHBIE
pPe3yILTATEL HCIOJL3Y S thuanyeckHe
TEOpPHH, 3aKOHEI H TOHATHA, M JIENaTh
BRIBOJIBI;, cOOMOaaTh Mpasuia Ge30MacHoro
Tpyia TpH TNPOBEJEHHH MCCICIOBAHHA B
pamkax y4eOHOro 3kcrepuMenTa H ydebHoO-
HCCe10BaTeIbCKOH JIEATENLHOCTH &

HCITOTRhI0 BAHHEM uHpPOBLIX |
H3MEPHTE/ILHBIX VYCTPOHCTE H
nabopatopHoro odbopynoBaHHs

PacIIO3HABATE (hHIMHECKHE ABIICHHA

(npouecckl) W ODBACHATE WX HAa OCHOBE

H3YYCHHBIX  3AKOHOB:  PaBHOMEDHOE H
paBHOYCKOpEHHOE npAMOJIHHEHHOe
IBHXKEeHHe, cBoDOLHOE  majeHHe  Tell
JIBHIKEHHE 10 OKPYKHOCTHM, HMHEpPLHA,
BIaMMOIeHCTBHE  Ten,  KonebarensHoe
JBHAKCHHE, PE3OHAHC, BOJIHOBOE JIBHAEHHE;
iy s, OpoyHOBCKOE JBHKEHHE,

CTpOEHHE IJKHIKOCTEH M TBEpIOBIX Tel,
H3aMeHeHHe oOheMa Tel [PH HarpeBaHHH

(oxnasiaeHuH), TEIUVIOBOE  PABHOBECHE,
HCIIApEHHE, KOHOEHCAIIHA, TLIIABJICHHE,
KPHCTA/UTH3IAIHA,  KHIEHHE,  BIAKHOCTH

BO3IYXd, CBA3b CPEIHCH KHHCTHHCCKOH

TEIJIOBEIMH MPOLECCaMH;
SIEKTPHHECKUM H  MarHHTHLIM
IMOJIAMH, '}HCKTPH‘ICCKHM TOKOM.
EKTPOMArHH THLIMH

KoneDaHHAMH H BOJTHAMH;
OITHYECKHMH SBITCHHAMH,
KBAHTOBLEIMH SABJIEHHAMH,

CTpPOEHHEM aToMa H aTOMHOTO
AApd, PATHOAKTHBHOCTBI) ).
BAAJIEHHE  3aKOHOMEPHOCTAMM,
3AKOHAMH

H TEOPHAMH (3aKOH BCEMHPHOID
tarorenus, 1, 11 u I sakons
HetoroHa, 3aKOH COXpAHEHHH
MEXAHHYECKOH 9JHEPrHH, aKoH
COXpaHCHHA HMITYIIBCA,
NPHHIHI  CYNEPHO3HLMH  CHIL,
TIPHHLIHIT PaBHONIPABHOCTH
HHEPIHAIBHBIX CHCTEM OTCHETA;
MOJIEKYIAPHO-KHHETHUECKY IO
TCOPHK) CTPOCHHA  BELIECTBA,
ra3oBLIC 3aKOHBI, NEPBLIH 1AKOH
TEPMOIHHAMHKH; 3AKOH
COXPAHEHHA  3JIEKTPHYECKOIO
japsaza, 3akoH Kynowa, 3akou
OMa Jutd y4acTKa LENH, 3aK0H
Oma I8 HOAHOI |
JMEKTPHYECKOH  LenH, 3aKoH
Jxoyns - Jlemma,  3akon
AMELTPOMATHHTHOH  HHIYKIIHH,
JAKOH  COXpPaHEHHMA IHEPIHH,
1aKOH MPAMOJIHHEHHOTO
PACTIpOCTPAHEHHS CBETA, 3aKOH

OTpawmeHus  CBeTa, 3AKOH
NpeNoMIeHHA  CBETa:  3aKOH
COXpaHeHHs OHEPrHH, 3dKOH
COXpaHEHHA HMIYILCA, 3aKOH
COXpaHeHHs  DIEKTPHHECKOIO
apsAia,  33KOH  COXPaHeHus
MAcCOBOTO HHECIA, MOCTYIATEI

bopa. 3akoH paJHOAKTHBHOTO
pacnana);

NpHEMEI CTPYKTYPHPOBAHHA
HHOPMALIHI thopmar
othopmienns Pe3yJIETATOR
MnoHcKa HHPOpPMAIHH;

OCHOBHEIE METOIbLl HAYHYHOTO
MO3HAHKS, HCIOTB3VEMBIMH B
rauke

npaBH.Ia IKOIOTHUECKOH
fGe3zonacHOCTH  [OpPH  BEJIEHHH
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| JHEPrHH TEIJIOBOTO JBHIKEHHA MOJICKY c |
abCOMOTHONH  TeMIeparypoil, MOBLIUEHHE

JaBieHWs raza TpH ero HarpeBaHHH B
3AKPLITOM cocyae, CBH3b MERTY
napaMeTpamMH COCTOSAHHA raza B
H30Mpolleccax: ANEKTPH3AINA Tedl,
BlaMMOeHcTBHE  3apdJIoB,  HArpeBaHHE
NPOBOJAHWKA € TOKOM, BIAHMOCHCTBHE
| MATHHTOR, 2JCKTPOMArHHTHAA HHIVKLIHA,

JeHCTBHE MATHUTHOTO NOJA Ha TPOBOJIHHE C
TOKOM u MBHAYIIHHCH 3apsil,
IEKTPOMATHHTHEIE KoJleDaHus W BOJHBI,
npAMOIHHEHHOE pacnpocTpaHeHHe CBETa,
oTpakKeHue, MPeIOMICHHE, HHTePHEPEHIINS,

cobmo1aTh HOPMBL IKOJIOTHIECKOH
Oe30nacHOCTH; ONpedenaTh HAlpaBIeHHA
pecypcochepeKeH A B paMKax
npoecCHOHANLHONR  JeATENBHOCTH 110
CrenqHaTbsHOCTH

NPUMEHATH  [OIYYEHHBIE — 3HAHMA  JUI
00BiCHEHHS YCIIOBHI NpOTEKAHHHA

duInueckux sBJEHHH B HpUpoae H JUIA
NPHHATHA  NPAKTHYECKHX  PelIeHHH B
NOBCEAHEBHOH AH3IHH 1A oDecneveHHs
HesonacHocTH pH 00palleHny ¢ OLITOBRIMH

| npubopamu H TEXHHHECKHMH
VCTPOHCTBAMH. COXPaHeHHA 310pPOBbi  H
coBTIOneHns HOPM IKONOTHHECKOT 0

MOBeJEHHA B OKpPYRArOWIe cpeje.

npodeccHoHanbHOH
IeATeIkHOCTH;, MY TH
obecnedenns
pecypcocOepeKeHuA;
NOHUMAaHKE HEoDXO0IHMOCTH
MpPHMCHEHHA OOCTHKEHHI
QUMK M TEXHOJNOTHH U4
PAIHOHATEHOTO

NPHPOAONOIBEIOBAHHA.
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2. CtpykTypa M cojiepikanue yuebHoro npeimera

2.1 O6beM yuebHOro npeaMera H BH/bl y4eOHOH paboTs

Bua yuebHo# paboTh Ob6beM B Hacax

Obwem o0pazosaTebHON NPOrpaMMel yaeOHOTO TpeaMeTa 92
Obbem padoThl CTYAEHTOB BO B3aHMOICHCTBHH C NpenoasaTeneM 92

B TOM 9HCJIE:

TeopeTHuecKoe ofydeHHe 74
[IPAKTHYECKHE 3aHATHA =
naboparopHsie paboTEl 12
KOHTPOTbHBIE PaboThl -
caMocTosaTenbHas paboTa -
[TpomexyTounas arrectains B opme muddepeHIMpoBAHHOTO 3aveTa 2
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3. YcnoBus peanu3alini y4eOHoro npeamera

3.1. Jlna peanusanud NporpaMmbl y4eOHOro Inpeamera [0JKHbI OBbITh
NpeaycMOTPEHBI CleIYIOLINE ClIeHHanbHbIe MOMEIIEHNA: yueOHas ay IHTOpHs 1/
MpoBe/IeHMs 3aHATHH BCEX BHIOB, MPEIYCMOTPEHHBIX oOpa3zoBaTenbHOMH
nporpaMMmoil, B TOM YHCjI€ I'PYNNOBBIX H HHAWBHIYalbHbLIX KOHCY/bTallHi, a
TAKKe JUIA [IPOBEJCHMS TEKYIIEro KOHTPOJs, MPOMEKYTOYHOH arTecTauuH -
kabuHer EcTecTBEeHHOHAYYHBIX JHCLMIIIHH.

Crennain3upoBanHas Mebens:

Cron yueHHYecKHi — 15 .

Cryn yyennveckui — 30 mi,

Cron npenogasatens — | wr.

Cryn npenogasarens — 1 wir.

Jlocka MarHMTHO-MapKepHas, Mejosas — 1 wT.
[lpoekuHOHHBIH 2kpan — 1 wr.

TexuuyeckHe cpeacTBa 00yUeHHs:
Kommneiotep npenojasarens - 1 wr.
MynsTHMeAMHHBIH npoekTop — | WT.

AYIHOKOTOHKH — 2 1T,

3.2. Undopmaunontoe obecneyenue peann3aliy MporpaMMbl

Jlns peammsalud IporpamMMbl GUOIHOTEUHBIH dona obpasosarebHOH
OpraHM3alliy [0JKEH WMeTh edaTHbie W/HIM NEKTPOHHBIE obpaszoBatesbHblie H
nH(GOPMALIMOHHbIE PECYPChI /TS HCTIOIb30BaHHUA B 00pazoBaTe1bHOM Mpouecce.

(OcCHOBHBIE N€YaTHRIC H3[IAHHA U JIEKTPOHHBIC W3/IaHHA:

|. ®usuka. baszopblii  ypoBeHb : yueOHMK ans  0Opas’oBaTeIbHBIX
opraHM3anMii,  peanusylomEX — obpaszoBaTesibHele  [POrPAMMBI  CPEIHETO
npodeccuonansroro odpasosanus / H. C. Tlypsiesa, H. E. Baxeesckas, /. A.
Wcaes, B. M. Yapyrus. — 2-e u31., ctep. - Mocksa : [pocsemenne, 2025. - 517 c.
— (Vuebuuk CITO). - ISBN 978-5-09-124948-4. - Texet : 2/eKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2202345 (nara odpaienus: 10.05.2026).

JlononHUTeNbHBIE HCTOYHHKH!

1. Jlemuauenko, B. M. ®usuka : y4eOHHK / B. U. Jlemumnuenxo, M. B.
JlemuauenHKo. — 6-e W31, mepepad. u gon. — Mockea : MHDPA-M, 2023. — 581
c. + Jlon. marepuansl [Dnexktponnsiii pecypc]. — (Beicuiee o0pa3zoBaHue:
Bakanaspuar). - ISBN 978-5-16-010079-1. - TekcT : 3MeKTPOHHBIH. - URL:
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https://znanium.com/catalog/product/1913243 (nara obpauenns 10.05.2026). —
Pexxum nocTyna: 1o nojrnHcKe.

2. ®usmka. 10 knace. bazossiid  yraybneHHbIH ypOBHH (B IBYX 4acTsdX).
Yacts | : yuebuuk / JI. D. lenpenmureiin, A. A. Bynarosa, M. H. Kopuuiises, A. B.
Komkuna ; noa. pen. B. A. Opnosa. - Mocksa : M3narensctso "Ipocsenienne”,
2022. - 304 c. - ISBN 978-5-09-099503-0. - Tekcr : anexrponnsii. - URL:
https://znanium.com/catalog/product/1927344 (nara obpawenus 10.05.2026). —
Pexum nocTyna: no nojrmHcke.

2 duzuka. 10 kiracc. basoserit # yriy0ieHHbIH yPOBHH (B IBYX 4acTsX).
Yacthb 2 : yuebuuk / JI. 3. Tennenwreiin, A. A. bynarosa, M. H. Kopauibes, A.
B. Komkuua ; noa. pex. B. A. Opnosa. - Mocksa : M3natesnserso "Tpocseiierne”,
2022. - 240 c. - ISBN 978-5-09-099505-4. - Tekct : snexrponusii. - URL:
https://znanium.com/catalog/product/1927345 (nara obpawenus 10.05.2026). -
Pexcnm pocTtyna: no nojnHcke.



16

4. KoHTpOIIb ¥ OLIEHKA Pe3y/1bTaToB OCBOCHHA y4ebHOro npeamera

PeavibTarel 00y4eHHA

KpHTepHH OLIEHKH

MeToOn! olleHKH

Ilepevennb 3HaHHil, OCBAHBAEMBIX B
pamkax yueOHOro npejamera:
OCHOBHBIE HCTOUHHKH HH)OPMALIHH H
pecypehl VIS PEHICHHS 3a/1a4 W/
npoGaeM B POPHECCHOHLTEHOM W/HIH
COIHATBHOM KOHTEKCTE,

0 poaH W MecTe (PH3NKN B
COBPEMEHHON HayUIHON KapTHHE MUpa,
0 cHcTeMoobpasyiomiei poaH QpHIMKH
B pa3BHTHH ECTECTBEHHBIX HAYK,
TEXHHKH H COBPEMEHHBIX TEXHOIOTHIA,
0 BKJI41e POCCHICKHX H 3apyOeimKHbIX
YVUEHBIX-(DHIHKOB B Pa3BHTHE HAYKH,
MOHHMaHHe (PHIHIECKOH CYVIILHOCTH
HaOMOOaeMbiX HBIICHHH MHKPOMHPA,
MaKpoOMHpa H MEraMHpa;

BIAJCHHE OCHOBOMOIAratOIHMH
hu3MHeCKUMH TIOHATHAMHA U
BETHYHHAMH, XapaKTePH3YIOLIHMH
du3utecKie NPOLECChI (CBAIAHHBIMH
¢ MEXAHWHECKHM JBHIKEHHEM,
B3aHMOJACHCTBHEM TEl,
MEXaHHYeCKHMH KosieDanHAMH H
BOJIHAMHE: ATOMHO-MOJIEKYJIAPHBIM
CTPOCHHEM BEIIECTBA, TEMIOBRIMH
MpoLeccaMH; MEeKTPHYECKHM H
MATHHTHEIM IIOMAMHE, 3MeKTPHYECKHM
TOKOM, AMEKTPOMAIHHTHBIMH
Ko1e0anHaMH H BOTHAMH;
ONTHHECKHMH ABRIEHHAMI,
KBAHTOBBIMH ABNEHHAMH, CTPOCHHEM
aToMa H aTOMHOIO 81pa,
PaTHOAKTHBHOCTRIO):

BJIa/IeHHE 3JAKOHOMEPHOCTAMH,
3aKOHaMHM

H TEOPHAMM (3aK0H BCEMHPHOIO
tarotennsd, 1, 11 n 1 3axkoHbI
HeioToHa, 3aK0H COXPaHEHHS
MEXAHHHECKOH JHEPTHH, 3aK0H
COXPAHEHUS HMITYIICA, IPHHITHTI
CYTIEPIO3HIIHA CHIL, ITPHHIAT
PaBHOIIPABHOCTH HHEPLHATBHBIX
CHCTEM OTCHETa; MONEKYIAPHO-
KHHETHYECKYIO TEOPHIO CTPOCHHA
BEIECTRA, FA30BBIC 3aKOHBL, TIEPBbIH
3aKOH TEPMOIHHAMHKH: 3aK0H
COXpAHEHHS YTEKTPHYECKOTO 3apajia,

JleMOHCTPHPYET 3HAHMA

- 0 pomd M MecTe (HIMHKH B
COBPEMEHHO# HAYYHOH KApTHHE MHPa,
0 cucTemoodpasyoweil ponn gu3Mke
B PaiBHTHH ECTECTBCHHBIX  HAYK,
TEXHHKH H COBPEMEHHBIX TEXHOIOTHIL,
0 BKJIANE pOCCHACKHX H 3apyOexHBIX
yYeHBIX-DHINKOB B Pa3BHTHE HAYKH!
NoHAMaHHe (PUIHYECKOH CYIHOCTH
HabmonaeMelx  ABICHHHA MHKpOMHpA,
MAKpPOMHPA H METAMHPA.

-  OCHOBHBIX MeTOJax Hay4HOro
MOIHAHAN, HCTOIb3YEMBIMH B (JH3HKE

[Mouumaet npaMeHeHHe QUIHYECKHX
MOjIelIel [T aHATH 3 YIKOHOMHYECKHX
MPOIECCOB (HAPHMED. MOJIETH
CHpoca W NMPeIoKeHH Kak aHaloruu
(HAMHCCKHX CHCTEM)

Kpurepun dopmuposannd OLEHKH 3d
VCTHBIH OTBET!

Onenka «5 (OTIHYHO)» CTABHTCAH,
ccu  oDyusalommmiica:  [OAHO M
apryMeHTHpPOBaHO  OTBEYaeT Mo
COJIEPIKAHHIO BOMpOCA;
obHapyxHBaeT NOHHMaHHE
MAaTepHand, MOXKET 0DOCHOBATE CBOH
Cy#IeHHs, NPHMEHHTL 3HAHHA Ha
NpaKTHKe, [PHBECTH HEOOXOIHMEIE
MpHMEPBI HE TOMBKO N0 Y4eDHHKY, HO
H CAMOCTOATCNBHO COCTABICHHBIE,
H3JTAraeT MaTepHan nocie10BaTeIBHO
H MPaBHILHO.

Onenka «4 (Xopomo)» CTABHTCH,
ecnd  o0yuarImMiics  Jaer  OTBeT,
Y HOBIETBOPAIOIIHH TEM xe

TpeGOBAHMAM, YTO H JUIA OLEHKH «3»,
HO ponyckaer 1-2 omwmdKH, KOTOpBIE
camM e HCIpaBIIsfeT.

Ouenka «3 (VIOBIETBOPHTEIBHO)»
CTABHTCH, CCITH obyuarommics
o0HapyKHBAET 3HAHHE H TMOHHMAHHC
OCHOBHBIX TOJOMEHHH TEMBI, HO:
g31araer MaTepHan  HemolHO M
TMOMYCKAST HETOHHOCTH B

onpejie/ieHHA  TIOHATHIL, He  yMmeeT

Texyuuii KOHTPOIIbL B
thopme:

- YCTHOI'O H
MHCEMEHHOTO ONpOCa;
- BBITIO/THEHHE
TECTOBAIX 3ANAHHI.
[Tpomesyrounas
aTTecTalind B thopme
madepeHHpOBAHHOT
© 3a4eTa.
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sakon Kynona, 3axon OMa s
y4acTka uenu, 3akoH OMa /Ui nonHo#
anekTprHeckoil ueny., sakon Jixoyns -
Jlenna, 3aKoH MEeKTPOMar HHTHOH
HHIYKIIHH, 3aKOH COXPaHeHHA
IHEPIHH, 3AKOH NPAMOITHHEHHOTO
PACTIPOCTPAHCHHS CBETA, 3AKOH
OTpaKeH#!s CBETA, 3aKOH
NPEJOMIICHHS CBETA; 3aKOH
COXpaHeHHs YHEPruH, 3aK0H
COXPAHEHHA HMIYIIbCA, 3aKOH
COXPAHEHHS VICKTPHYECKOT O 3apAsa,
3AKOH COXPaHEeHHS MaccoBOI0 YHCIIA,
noctynarel bopa, 3aKoH
pPaIHOAKTHRHOIO pacnamua);

[IPHEMBI CTPYKTYPHPOBAHHA
undopmamn; popmar oopmieHHs
Pe3VILTATOB MOHCKA HHOPMAIIHK;
OCHOBHBIE METO,Lbl HAYYHOTO
[IOIHAHKA, HCIOIB3YEMBIMH B (PHIHKE
IPABKHIIA JKONIOTHYECKOH
De301acHOCTH IPH BEICHHH
npodieccHOHANEHOH JIeATEIBHOCTH:
MyTH O0ecreueHus
pecypcochepexenus;

NOHUMAHHE HEODXOIHMOCTH
NPUMEHEHHA J0CTHKEH I Grink 1
TEXHOIOTHHA /Ul PAITHOHAILHOTO
NPHPOJIOIIOILIOBAHHS.

JOCTATOYHO IIY0OKO M J0Ka3aTelbHO
00OCHOBATE  CBOM  CYWKICHHA W
MPHBECTH CBOH TPHMEPLI; H3Naraet
MaTepHall  HENOCNEI0BATENRHO H
JIOTIVCKAeT OIHOKH.

Ouenka «2 (HeyJA0BICTBOPHTEILHO)Y
CTABMTCH, 2T obyuarommics
oOHApYKHBAET HE3HAHWE OTBETA Ha
COOTBETCTBYIOIIEE 1a/1aHHE,
jonyckaeT omHOKH B GOPMYIHPOBKE

onpejeneHuH H [PaBHIL,
HCKaMKalolIHe HX CMBICI,
ﬁecnopﬂ,u,oqno H HEYBEPEHHO

H3naraeT MarepHa.

Kputepuu  OLEHKM  pPe3yIbTaTOR
TECTHPOBAHUS

«S» - 85-100% BepHBIX OTBETOR

wdn - 69-84% BepHBIX OTBETOB

«3» - 51-68% BepHBIX OTBETOB

«2» - 50% u MenHee
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|

[lepedens YMEHHH, OCBAHBAEMBIX B
paMkax yaebHOro npeaMera:

pemarhk pacyeTHbIE 3a/a4H ¢ ABHO
3aganiol gHInyveckol MOIENEIO,
MCNOIB3YA PH3HHECKHE 3aKOHRI H
[PHHIIHIBL HA OCHOBE aHATH3a
YCIIOBHS 3a1a9H BLIOHPATh
(HIMYECKYIO MOJIENb, BRIICIAT
(u3HveCcKHE BETHUMHBI H (OPMY.IbI,
HeoDXOIHMbIE 14 €€ pellleHHs,
[IPORO/INTE PACUETHl M OLEHHBATE
PeaTLHOCTD MOMYYEHHOTD 3HAMEHHA
thu3uveckoil BETHYHHBL, PeIIaTh
KayeCTBEHHBIE 3a71a4H, BEICTpanBasn
JOTHYECKH HEeMPOTHBOPEYHBYIO
LENO4KY paccyXIeHHH ¢ OMopoH Ha
H3VUeHHBIE 3aK0HBI, 3aKOHOMEPHOCTH
u U3HYECKHE ABICHAS,

ONpeIeiATh 3a1auH IS NOMCKA
HHpOPMAITHH, JIAHHPOBATE [POLEce
NOMCKA, BRIDHPATL HEODXOIHMEIE
MCTOYHHKH HHPOPMAIIHK; BEUIETATE
HanbDoJIeE 3HAYAMOE B IEPEvHE
HH(pOpMAaLIH#, CTPYKTYPHPORATE
noJAy4aeMyo HHOPMALHIO,
ohOPMIIATE PE3YILTATE MOHCKA,
OLIEHHBATE MPAKTHYCCKYIO
FHAYHMOCTE PEIYIETATOR MOMCKAL
MPHMEHATH CPEACTBA
HH(OPMALIHOHHBIX TEXHONOTH LTA
peleHHs NpodeccHOHATBHBIX 3a1a4;
MCIOB30BATH PA3THYHEIE IH(POBEIE
cpencTBa JUIA pelIeHHs
npofecCHOHANTBHBIX 3a1a4;
VYUTBLIBATE TPAHHIBI TPAMEHCHHA
HIVUIEHHBIX (PHIHUECKHX MO/ICICH:
MaTepHallbHas TOYKa, HHePIHATLHAA
CHCTEMA OTCHETA, HACABHBIH ras3;
MOJIE/IH CTPOCHHS Ta308, KHIKOCTEH H
TBEPIBIX TeJl, TOYETHBIH
WIEKTPHYECKHIE 3apsajl, saepHas
MOJIe/Ib ATOMA, HYKJIOHHAS MOJIelb
ATOMHOTO A1pa ITPH PEINEHHH
(pu3HUECKIX 3a/1a4

(GopMHPOBATE COOCTBEHHYHO [103HIHIO
[I0 OTHOINEHHK) K (hinHecKoH
HHQOPMALHH, OTYHAEMOMH H3 pasHbIX
HCTOYHHKOR, YMEHHH HCTONIBL30BaTE
UM pOBREIE TEXHONOTHH [UIA NOHCKA,
CTPYKTYPHPOBAHHSA, HHTEPIIPETALHH 1
npeacTaBIeHHs y9eOHOH W HayTHO-

pacmo3HaeT 3a1a4y W/HIH npobiemy B

npoecCHOHAIBHOM H/HITH
COIHATTBHOM KOHTEKCTE, AHATH3HPYET
W BhIZIENseT e COCTABHEIC YaCTH,
pelaeT pacHeTHBIE 34/1a4H C SABHO
3anaHHoi PU3HIECKOH MOJIENIBIO,
HCII0B3Ys (PHIHUECKHE 3aKOHbBI H
NPHHIHITEL HA OCHOBE aHATH3a
yCIOBHA 3a/1a4H BEIOHpaTh
(HIMIECKY O MOJIEb, BHUIEATE
(dusEHecKHe BETHIHHE H HOPMYITBL,
HeoDX0/IHMBIE JUTA €¢ PELICHHS,
MPOBOJAHT pacdeThl U OLECHHBATE
PEATBHOCTD NOMYYEHHOrO 3HAYEHHA
(hH3HvecKoi BETHUHHBL, pellacT
KauecTBEeHHLIC 3a/a4M, BEICTPaHBA
JIOTHYECKH HElTPOTHBOPEUHBYIO
[1eMoYKy paccyi/IeHni ¢ onopoii Ha
H3YYEHHBIE 3AKOHBL, 3AKOHOMEPHOCTH
H (U3HYECKHE ABICHHA,

OnpeaenseT 3a/jauu Ul MoMcKa
HHGOpMaLIHK, [UIAHHPYET NMpoLecce
NnoMcKa, BEIOHpaeT HeoDX0MMbIE
HCTOYHHKH HHOOPMAIHH,
VUHTHIBAET PAHHIbI IPHMEHEHHA
H3VUEHHBIX QHIHUECKHX MOIETEH!
MATEPHATBHAS TOYKA, HHEPIHAILHAN
CHCTEMa OTCHETa, HCANLHBIH ra3;

MOJIETH CTPOCHHA T'a308, WHAKOCTEH H

TBEPIABIX Tell, TOUEYHBIH
anekTpHHMecKHil 3apa, diepHas
MO/IEIE ATOME, HYKIOHHAA MO/CTh
ATOMHOTO 3Ipa IPH PEINEHHH
(pH3HYecKHX 3aa4

dopMupyeT coOCTBEHHYIO MO3ULHIO
[0 OTHOIIEHHIO K (PHIHMECKOd

HHDOPMALIHE, TOTYJaeMOil H3 pa3HbIX

HCTOYHHKOB, YMEHH{T HCTIOIB3YET
HH(POBKIE TEXHONOIHH [UTA TIOHCKA,

CTPYKTYPHPOBAHHS, HHTEPIPETALHH H

npencrasienus yuebHol 0 HayIHO-
nomny/ispHOH HHHOPMAIIHH: Pa3BHTHE
YMEHHH KPHTHUYECKOrD aHATH3a
noay4gaemoii HHgopMalHm.

NPOBOIMT MpAMBIE H  KOCBEHHBIE
H3MEPEHHSA  (PU3IHUECKHX  BEIIHYHH,
BpIOHpas  ONTHM@ILHBI  ¢nocod

M3MEPEHHS W HMCIIOAB3YA H3IBCCTHRIE
NOrpenIHocTed
H3MEPEHHil. MPOBOJHT HCCIeN0BAHHE
japHCAMOCTEl (PU3HYECKHX BETHHHH C

METOb] OUeHKH

Texyunii KOHTPOIE B
opme:

- peLIeHHs
NPaKTHYECKHX
38aHHH!
-BRIMIOTHEHHE
nabopaTopHLIX W
MpAKTHYECKHX padoT.
[TpomexyTouHan
arrecTaius B (hopme
nuddepenipoBaHHOT
0 3aveTa.
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NONYIAPHOH HHDOPMAIHK; Pa3BHTHE
yMeHHH KPHTHYECKOTO aHaIH3a
nomydaeMoif HHopMalmn.
[IPOBOIHTE NPAMBIE H KOCBEHHBIE
H3MepeHHs PHIHYECKHX BETHYMH,
BEIOHPAA ONTHMAIBHEIA cnocob
H3IMEPEHHSA H HCIIOb3YA H3BECTHBIE
METO/IBI OLEHKH MOIPELHOCTEH
HIMEpPEeHHIT, NPOBOIHTE HCCIEIOBAHAE
3aRHCHMOCTElH (HHINYECKHX BEMHYHH C
HCIOMBIOBAHHEM TIPAMBIX HIMEDEHH,
OOBACHATE MOTYUYEHHBIE PE3YIIBTATHL,
HCIONE3VA hH3INYeCKHE TEOPHH,
3aK0HEBI H IOHATHA, H JEIaTh BRIBOJIBI,
cobmoaaTe npasuIa DE30nacHoro
TpyIa NpH OPOBEJEHHH HCC/IeN0BaHuHiH
B pamKax yuefHOro KcnepHMenTa u
yueDHO-HCCTIeI0BATENECKO
JeSTeIBHOCTH ¢ HCNOIL30BAHHEM
HHPPOBLIX HIMEPHTENBHBIX
YCTpOHCTE B 1abopaTtopHoTro
obopyaoBaHHs

pacrno3HapaTh PUIHYECKHE ABJICHHA
(nponecckl) # OOBACHATE HX HA
OCHORE H3YYEHHRBIX 3AKOHOB:
PABHOMEPHOE H PABHOYCKOPEHHOE
NpAMOIHHEHHOE IBHKEHHE,
croDOHOE NajleHHe Tell, IBHKEHHE
N0 OKPYKHOCTH, HHEpIIHA,
B3auMoOJeHCTBHE Ten, KonebarenpHoe
JIBM3KEHHE, Pe30HAHC, BOTHOBOE
Jsvkenne; 1uddyus, GpoyHOBCKOE
JIBHIKEHHE, CTPOeHHE IKHIKOCTeH n
TBEPIBIX TEll, H3IMeHeHHe o0beMa Ten
[pH HArPEBRAHHH {OXIaAICHHH ),
TEILUIOBOE PAaBHOBECHE, HCTIAPEHHE,
KOHIeHCallud, IUIaBIeHHe,
KPHCTALUIH3AIHA, KHIIEHHE,
BIIJKHOCTE BO3JYXA, CBA3EL Cpe/IHeii
KHHETHYSCKOH JHEePrHH TEII0BOIO
IBHMKEHHA MOIeKyn ¢ abcomoTHOH
TEMIIEPATYPOH, NOBBIIEHHE JABICHA
rasa npH erc HarpeRaHuH B 3aKphITOM
Ccocyie, CBA3b MEHY HapaMeTpaMHi
COCTOSHHA Iasa B H30MPOIlEccax;
IEKTPH3AINA TEN, B3aUMOIeHCTRBHE
3apAa0B, HAIPEBAHHE IPOBOJHHKR C
TOKOM, RIAHMOJIEHCTRHE MATHHTOR,
MIEKTPOMATHHTHAA HHIYKITHA,
j[tﬂﬁ{_‘.’rﬂlﬂ;’ MATHHTHOIO IMOJIA HA
NMPOBOJHHK ¢ TOKOM H JBHIKYIIHHACH

HCNOJIE30BAHHEM [IPAMBIX HIMEpEHHI,
OOBACHATE TOJYHEHHBIE PE3YIILTATHI,

HCHoab3ys  QH3IMYeckHe  TEopHH,
F3AK0OHBI H MOHATHA, H JCIIATh BbIBOkL:
cobumojiaer  npasdia  GelonacHoro
Tpy.aa 1pH pOBEICHHH

HecieoBaHui B pamkax  ydebHoro

JKCIIepUMEHTa H yuebno-
HCCTEOBATENBCKOH JIEATENIBHOCTH ¢
HCMONB30BAHHEM UHPPOBLIX
H3MEPHTEIILHEIX YCTPOHCTE H

nabopatopHoro obopyoBaHHA

pacnozHaeT  (PHIMMECKHE  ABICHUHH
(mpoueccsr) u  0OBMCHAST HX Ha
OCHOBE HIYYCHHBIX IAKOHOR!
PABHOMEPHOE H  PAaBHOYCKOPEHHOE
NpAMOITHHEHHOE JBMIKEHHE,
croDOOHOE MAlEHHE Ten, [IBHIKeHHe
no OKPVAHOCTH, HHEPLHS,

B3aHMoneiicTBue Ten, KonebarensHoe
IBHMAEHHE,  PE30HAHC,  BOJHOBOE
npHkenne, maddyzag, OpoyHORCKOE
JBHACCHHE, CTPOCHHE MHIKOCTEH M
TBEpIALIX Tell, H3MeHeHHe obbema Ten

IpH  HarpeBaHHH  (OXJAHICHHH),
TEMJIOBOE paBHOBECHE, HCIIApeHHe,
KOHJIEHCALIHS, ILIARNICHHE,
KpPHCTa/UTH3aIHA, KHIIEHHE,

BIUKHOCTE BOYIVXE, CBA3b CpejHed
KHHETHHECKOH 9HepPrHd  TeroBoro
JBHIKEHHS MOIEeKynl ¢ abcomoTHOH
TeMIIepaTypoil, MOBBINIEHHE ABRIEHHHA
ra3a TMpH €ro HarpeBaHHH B 3aKpLITOM
COCYIE, CBAlb MEHJIY [apaMeTpaMu
COCTORHHA rd3a B H3oNpolleccax:
INEKTPH3ALAA Tel, B3auMojeicTBHE
3apAN0B, HarpeBAHHME NPOBOJHHKA ¢
TOKOM, B3AHMOIEHCTBHE MAarHHTOB,
INEKTPOMArHHTHAsA HHIYKIIHH,
JeHCTBHE  MATHHUTHOIO  NOA8  HA
NPOBOJHHK ¢ TOKOM M JBHIKYLIHICA
3apaj, YIEKTPOMarHHTHEIC KoneOaHHs
H BOJIHEL, npaMonuHeinoe
pacrnpocTpaHeHHe CBETa, OTPAKEHHE,
NpenoMIeHHE, HHTEpQepeHns

coD/MoJaeT HOPMBL  3KONOTHYECKOH
0e300acHOCTH, ONpeae/IaTh
HanpaBieHHs pecypcocDepexenns B
paMkax npodeccHOHATBHOI
JEATENLHOCTH M0 CHEHATBHOCTH;

OpraHU30BLIBACT NpodecCHOHATEHYIO
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1apsl, AeKTPOMArHHTHEIE KoneOanus
H BOJIHBI, IIPAMOTTHHEHHOE
pacrpocTpaHeHHe CBETa, OTPAKEHHC,
npenomiieHne, HHTephepenims,
co0M0AaTE HOPMBI YKOTOTHYECKOH
Be30nacHOCTH; ONPeAeIATh
HanpaslicHHA pecypeocOepeikenns B
paMkax npofeccHOHATLHOMN
JeATeIBHOCTH [0 CenHalbHOCTH;
NPUMEHATE NOTYUCHHBIE SHAHHA 118
00BACHEHHS YC/IOBHH NPOTCKAHNA
(u3muecKHx ABNEHAH B IPHPOIE H
JUISA NPHHSATHA TPAKTHYECKHX
peIieH il B MOBCEIHEBHOM HKH3HM LT
obecneveHns HEIONACHOCTH MPH
obpaternn ¢ OBITOBEIMH TPHOOpaMH
H TEXHHYECKHMH YCTPOHCTRAMM,
COXpaHeHHs 3I0POBhA H CODMIOIEHHS
HOPM 3KOJIOIHYECKOro NOBEACHUA B
OKpYKAIoLIeH cpejie.

JeaTe/IbHOCTE c coDM0IeHHEM
MIPHHIHITOB DepesIMBOrO
MPOH3BOJICTBA; OpranHiOBLIBACT
npo(ecCHOHATBHYIO EATEIBHOCTE €
yyetoM  3HaHMH 00  M3IMCHEHHH
KIHMATHUECKHX YCIOBHA  PErHOHA;
IPABAIIA TIOBE/ICHAA B YPE3BRIMANHBIX
CHTYalHAX

IPHMEHAET IMOTYHEHHBIC 3HAHHA U4
OOBACHEHHS  YCIOBHH  [IpOTeKaHHA
dmsmveckux ABIEHHA B NpHPOaE H
Ui NPHHATHA MPAKTHYECKHX
pemenuii B NMOBCEHEBHOM HHIHM JUIA
obecrieyeHHa  Oe30MNACHOCTH  MpH
obpatiennn ¢ ObITOBBIMH TPHOOPAMH
M TEXHHYECKHMH  VCTPOHCTBaMH,
coxpaHeHHs 3/10poBbA M CoOMOIEHNsA
HOPM JKOJIOTHHECKOTO MOBEJICHHA B
OKpy#aWed  cpeae;  NMOHHMAHHAES
HEeoDXOIMMOCTH MPHMEHEHHA
JAOCTHEHHIT (QHIMKH M TeXHOAOruH
Juis PALHOHATBHOTO
IPHPOIOMOIIB30 BAHHA

cobupaet, obpadarTeiBacT 0
AHATHIHPYET JaHHbIE, HCIOR3YA
(u3MUECKHE H MATEMATHYECKHE
METOIbl.

HHTEPIPETHPYET PE3yILTATH H

J€1aET BRIBO/IbI, IPHMEHHMBIC K
IKOHOMHHECKHM CHTYAIHAM.

CO3AeT H HCMONb3VeT (PHIHUYECKHE
MOJIETH TS aHAIIH3a FKOHOMHYECKHX
ABJICHMIT W NIPOLECCOR.

[IPHMEHSAET KOJIHYECTBEHHBIC METO/IbI
JUIS OLIEHKM (PHHAHCOBLIX PHCKOB H
MPOTHO3HPOBAHHA.

npuMeHseT QU3MIECKHE IPHHIHIbI
JUIS pelleHns MPaKTHYECKHX 3a/1a4 B
0OIACTH IKOHOMMEH H (PHHAHCOB.
HCHONBIYET KPHTHYECKOE MBILLICHWE
JUTS AHATH3A CIIOWKHBIX
SKOHOMHUYECKHX CHTYALHH.

KpHTepus OLEHHBAHHA PE3YILTATOR
nabopatopHbix paboT:
Ouedka 5 «OTIHYHO»- JaHO TOJIHOE

BEPHOE PpEIICHHE, B JOTHYECKOM
paccyiIeHHM H  pelIcHHH HET
OIHOO0K, NOIYYEH NPaBHIBHLIA OTBET,
ACHO oOmWcaH cnocod  pelneHus,
obyuaromuiics ceoDoIHO
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OpPHEHTHpYETCS B [peiaraeMon
CHTYalHH H OTBEYaeT Ha
nonoaHHTENbHEIE Bompockl. Paborta
BBIOJIHEHA B YCTAHOBIIEHHOE BPEMA.
Ouenka 4 «XOpomo» - J4HO BEpHOE
pemiende, HO HMEOTCA HeDoiblIHe
HeJ0YeTh, B [EJIOM HE BIHAMONIHE Ha
pewienne, Takue Kak HeDoabuine
JNOTHYECKHE [PONYCKH, HE CBAIAHHLIC
¢ OCHOBHO# nieeil pemenns. Pemenne
othopMIIeHO He BIIOJIHE AKKYPATHO, HO
ITO HE MEMIAET MOHHMAaHHIO PEIICHHS,
HMEIOTCH MEXAaHHUECKHEe OLIHOKH WM
HECYIIECTBEHHBIE  apH(MeTHYECKHE
omubrn. OOyuatomuiics B 1ENOM
OpHEHTHpYeTCH B TpejiaraemMoi
CHTYAIIHH H OTBEHAET Ha
JONOMHHTEbHEIE Bompocel. Pabora
BRIMOTHEHA B YCTAHOBIEHHOE BPEMA.
Ouenka 3 «yIOBICTBOPHTEILHOY -
MMEIOTCA CYIIECTBCHHBIE OIHOKH B
JIOTHYECKOM ~ PACCYIKACHHH H B
pemieHnn. PaccuwrtanHoe 3HaYcHHE
HCKOMOi BENTHYHHBI HCKa®aeT
IKOHOMMHYECKOE COJIEpHKAHHE OTBETA.
OOyualommiics  OPHEHTHPYETCH B
npeanaraeMod CHTYaluH TOIBKO C
MOMOIIBHY HABOIALIIHX BOMPOCOB
penojasareis. Pabora He
BBINIOJTHEHA B YCTAHOBJICHHOE BpEMA.
Onenxa 2 «Hey/0BICTBOPHTEILHON-
Pelense HeBepHOE HITH OTCYTCTBYET.
PacemoTpetibl OTAEABHBIE CYYaH [IPH
orcyrcTBHH pemeHnd. OTcyTeTRyeT
OKOHYATEIbHBIH YHCACHHBIH OTBET
(eci OH MpeAyCMOTPEH B 3aj1a4e).
[IpaBuibHBIA OTBET yrajaH, a
BBICTPOEHHOE 1107 HETO PEIIEHHE -
Ge30CHOBATENLHO.

OGy4alouMica He OPHEHTHPYEeTCA B
MpeaaraeMoil  CcHTyaluuH Jame ¢
NOMOINBI0  HABOJAIMX  BOMPOCOB
NPenoIaRaTeNs. Pabora HE
BRITIOJIHEHA B YCTAHOBIEHHOE BPEMA.




