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HaYYHBIX JHCLIHATITHH.

[Mporokon ot « 18 » _ mas 2026 . Ne 10

[Ipencenarens npeaMeTHON (IIHKI0BOIH) W
KOMHCCHH i —  T. A. Menokc




1. Obiias xapakrepucTika pabodeii mporpaMMmbl y4eOHOro npeamera

1.1. Mecto yueGHOro mnpeaMera B CTPYKType OCHOBHOH oOpa3oBaTellbHOMH

MpOTpaMMbl
Vyebusiii npeamer «Duzuka»
obuieobpazosarensHoro  ydebworo  UHKIA

aBnsercs 0a3oBbIM  y4eOHbIM

OCHOBHOM

npeaMeToM

npodeccHOHANILHOM

obpaszosatenbHoii nporpammel B coorsercTBud ¢ @I'OC CIO mo crneunanbHOCTH

38.02.07 baukoBCKOE J1e/10.

1.2 Llenb ¥ MAaHApyeMbie pe3yIbTaThl OCBOEHU y4eOHOro npe/iMeTa

B pamkax nporpamMsl yueGHOro npejmera CTyIeHTaMi OCBAHBAIOTCH yMEHHA 1

3HAHHA
Koa obmux H YmMenus Inanua
npodeccHOHANLHBIX
KOMIICTEHIIHH
OK 01. pelaTh PACHCTHBIE 3aa4H ¢ SBHO 34/1aHHOH | OCHOBHBIC HCTOUHHKH
OK 02. (puInUeCKOH MOJIEIIBI), HCNOIB3YA | HHPOPMALIHH W pecypchl A
OK 03. duanuecKkHe 3aKOHBI M NPHHLHIBL  HA | PEIICHHA 3a]1a4 H/HIH npobieM
OK 04, OCHOBE aHATH3A YCIIOBHSA 3a/a4i BBIOMpaTh | B OpO(ecCHOHATBHOM  W/HITH
OK 05. (pH3UHECKYIO MOJENb, BLIIENATH | COLHATBHOM KOHTEKCTE,
OK 07. dumueckne  BenMuMEBL M (OPMYIBL [0 pOmH M MecTe (QHIMKH B
HeoOXO0IMMBIe UIs ee pellleHHs, NPOBOAATE | COBPEMEHHOH Hay4HOH KapTHHE
| pacueThl M ONUCHWBATL  PEATLHOCTL | MHPa, O CHCTEMOOOpasylowieH
NOJIYHEHHOrO IHAYEHHA duandeckoit | ponn  (GHIMKH B PaIBHTHH

BEIHYHHBL, PEIIaTh KayeCTBCHHBIE 3a/auu.
BHICTPAHBAN TOIMYECKH HENPOTHBOPEUHBYHO
Heno4Ky paccykiaenuii ¢ onopoil  Ha
H3VYCHHBIC 34KOHEL, 3aKOHOMEPHOCTH H
(pH3HYECKHE ABJICHHS.

| onpeaensTh 3ajla9H s MOHCKA
HHBOpMAaliHK, NIaHHPOBATE NPOLECe
IIOMCKA, BRIOMpATE HeOOX0/IMMBIC
HCTOMHHKH HH(pOpPMAaLHY, BhIJIEJIATE
Hanbosee FHAYHMOC B nepeyHe
HHpOPMALHH, CTPYKTYPHPOBATE
nonyuaemMyo  HHbopMaino,  odopMISTh
pe3yIbTaThl NoHcKa, OllIeHHBATh
NPAKTHYECKYH) 3HAYMMOCTH  PE3yJibTaToB
MOHCKA; MPHMEHSATE cpejcTBa
HHOPMAITHOHHBIX TEXHOJIOTHH Ui
pelienus  npo(eccHOHATBHBIX  3a1as:
HCIIOTB3OBATL  PA3THYHBIE  H(QPOBBIE

CpeicTBa [UIA pelieHns npodeccHOHaTbHBIX
3ajau;

eCTEeCTBEHHBIX HayK, TEXHHKH H
COBPEMEHHBIX TEXHOJIOTHH, ©
BKIIAJE pocCHHCKHX H
1apyOeKHBIX YHEHBIX-(DHIHKOB B
pasBHTHE Haykd: T[OHHMaHHe
puzmuecKoi CYIIHOCTH
HabIOIaeMbIX SRIEH AT
MHKPOMHpa,  MakpoMupa H
MeramMHpa:

BAAOEHHE OCHOBOMOIAIAROUIHMH
(PHIHHECKHMH  [IOHATHAMH M
BeJIHYHHAMH,
XapaKTePHIYIOUIHMH
thu3ntecKHe [IpoLecch
(cBAZAHHLIMH € MEXaHHYCCKHM
JIBHKEHHEM, B3aHMOJEHACTBHEM
Teq. MEXAHHYECKHMH
KoleDaHHsIMH W BOJHAMH! |
ATOMHO-MOJIEKY IAPHBIM
CTPOEHHEM ~ BEHIECTBA, |




VIHTHIBATH rpaHHIIB! MPHMEHEHHS
H3YHEeHHBIX hH3IHYECKHX Mozenei:
MaTepHaIbHAs  TOWKA,  HHEpUHATLHAsA

CHCTEMa OTCHETA, WIACANLHBIA ras. MOIenH
CTPOEHHSA ra30B, KHIKOCTEH W TBEPIBIX Tell,
TOYCYHEIH JMeKTpHYecKHil 3apan, snepHas
MOZENE  aTOMd,  HYIJIOHHAT®  MOJElb
ATOMHOTO AP MPH PeIleHHH (PHIHIECKHX
3aUaH

(OpPMHPORATE CODCTBEHHYKO MOZMIMIO [0

oTHoIeHHI0 K (uinueckoit uubopMalmy,

| nosy4aeMoli M3 pasHBIX  HCTOYHHKOB,
YMeHHH HCIIOIB30BATE uujpoBLIe
TEXHOIOTHH Juis NOHCKA,
CTPYKTYPHPOBAHHS,  WHTEPHPETALMH W
npejcTapncHHa  yueOHOH W HAYUHO-
nonyaapHoii  MHGOpManMH;  pasBHTHE
VMeHni KPHTHYECKOTO aHanm3a
noaydaemMol HHGopMaLHK.

NPOBOJMTE  TpAMBIE M KOCBEHHBIE

HIMEpeHHs (PU3NYeCKHX BENH4HH, BeIOHpan
ONTHMAJIBHEIH  cnocod  H3MEpPEeHHs H
HCIONBE3YS  M3IBECTHBIE METOBI  OLEHKH
NOrpenrHocTell  H3MEPEHHid,  NPOBOIHTH
HCCE/I0BAHNE 3aBHCHMOCTEH (DHIHYECKHX
BEJIMYUH €  MCMONB3DBAHHEM  [PAMBIX
WiMepeHuil,  OOBACHATE  [OJMYYCHHBIE
pPE3YILTATHI, HCTOAB3YA dhHIAIeCKHE
TEOPHH, 3aKOHBl M TIOHATHA, W [l€1aTh
BBRIBOJIBI; COO/MOIATE MpaBAaIa Ge30nmacHoro
TPY/a TpH INPOBEIAEHHH HCCNeNOBaHHE B
paMkax y4eGHOro skcniepuMenTa M ydeOHo-
MCC/IE10BATEIBCKOH  JIeATe/IbHOCTH g

TEIIOBBIMH MpOLUECCAMH,
ICKTPHYCCKHM H MArHHTHhIM
NOIAMH, WIEKTPHYECKHM TOKOM,
INMEKTPOMArHHTHEIMH

KoneDaHHAMH H  BOJHaMH;
ONTHYECKHMH ABTEHHAMH
KBAHTOBLIMH ABRTTEHHIMH,

CTPOEHHEM aToMa H aTOMHOIO
A1pa. pAIHOAKTHBHOCTRID);

BIAZIEHHE 3AKOHOMEPHOCTAMH.
IAKOHAMH

H TEOPHAMH (3aK0H BCCMHPHOTO
marorenns, [, 11 u 1l zaxons
Heorona, 3aKkoH COXpaHeHHs
MEXAHNYECKO DHEPruH, 3aKon
COXpaHeHUs HMITYIBCA,
MNPHHLHLIL  CYTIEPIO3ZHIHE  CHIL,
TMPHHITHI PABHONPABHOCTH
HHEPLHATBHBIX CHCTEM OTCHETA!
MOJERY/IAPHO-KHHETHYECK VIO
TEOPHIO CTPOEHHA  BCIICCTBA,
ra3oBBIE 3AKOHKL, NepBhIH 3aKOH

TePMOJIHHAMHEKH 3AKOH
COXpAHCHHA  EKTPHYECKOTD
japaaa, 3akon Kynona, 3axkou
Oma and ydacTKa LENH, 3aKOH
Oma st MOJAHOH
MEKTPHYECKod  1lemH, 3aKoH
NMxoyna -  Jlenna, 3akol
IEKTPOMATHHTHOH ~ HHJIVKIIHH,
3AKOH COXPAaHCHHS  DHEPIHH,
3aKOH NPAMOTHHEHHOTO
PACIPOCTPAHEHHUS CBETA, 3aKOH

MCIIOE30BAHAEM HH(POBEIX | OTPaXKEHHA CBeTa, 3AKOH
H3MEPHTENBHBIX YCTPOHCTE H | OpeJIOMJICHHS  CBETA;  3aKOH
nabopatoproro obopyoBaHHA COXpAHEHHH! OJHEPrHH., 3aKOH
pacno3HaBaThk thusnteckne ABICHHA | COXPAHEHHA HMIMYJIbCd. 3aKOH
(mporiecchl) H OOBACHATE HX HA OCHOBE | COXPAHCHHA  JJIEKTPHHECKOTO
M3YUCHHBIX  3@KOHOB: pPaBHOMEDHOE W | 3apaia,  3aK0H  COXPaHCHMH
pPAaBHOVCKOpPEHHOE NPSMOJIHHEHHOE | MACCOBOTO HHCAA, [OCTY/IATE
IpWaenue, cpobomHOe mazeHHe  Tell, | bopa. 3aKOH  PaJMOAKTHBHOIO
JIBHKEHHE 1[I0 OKPYKHOCTH, HHEPLHA, | pacnania);

BiauMoOeiicTeRe  Tel, KonebarebHOE | PHEMBI CTPYKTYPHPOBAHHA
JIBHIKEHHE, PE30HAHC, BOIHOBOE ABWKCHHE, | HHpOpMAlMK; opmar
mdhy3ma, OpPOYHOBCKOC OBHKEHHE, | oOpPMICHAS PEIYILTATOR
CTPOCHHE KHAKOCTEH H TBEpAbIX Ten. | noumcka undopmarmm:
HIMEHeHHe o0beMa Tesl MPH HArpeBaHMH | OCHOBHEIC METO[BI Hay4HOro
| (oxmammeHHH), TEMNOBOE  PABHOBECHE. | MO3HAHHA, HCIONB3YEMBIMH B
| HCTIApeHHE,  KOHJieHcalnd,  [UlaBneHHe, | Quiuke

KPHCTA/IH3AIMA,  KHIIEHHE, BJIAKHOCTH | MpaBHIE IKOJIOTHYEC KO
BO3IyXd, CBA3b Cpe/iHeH KWHETHHYECKOH | DE30MmacHOCTH  [pH  BCACHHH |




IHEPIrHH TEILIOBOTO JABHAEHHA MOJICKYT C
abCOMOTHOH TeMOEpaTypoi, [OBBIICHHE
NaBieHHs Tasa MpH ero  HarpepaHHH B

3AKPBITOM cocyie, CBA3h MEHILY
napaMeTpaMH COCTOSIHHA rasa B
| m3onpoueccax: EKTPHALHA Ten,

B3aUMOJeHCTBHE  3apAoB,  HarpeBaHHe
IPOBOJIHHKA C TOKOM, B3auMojicHcTBHE
MATHHTOR, 3IEKTPOMArHHTHAA MHIYKIIHA,
neficTBHe MArHUTHOTO TIOIA Ha NPOBOAHHEK C
TOKOM H IBHKYIHHCH 3apan,
MEKTPOMArHUTHBIE KojgeDaHud M BOJIHEL,
MpAMOIHHEHHOE pacnpoCTpaHcHHE CBETA,
OTpaKEHHE, MPETOMICHHE, HHTephepeHIIns,
cODMOIATE HOPMBI IKONOTHYECKOH
- Ge3onacHOCTH: ONPENENATh HalpaBlICHUS

pecypcocbepexeHHs B paMKax |

npodeccHOHANLHOR  IeSTeNbHOCTH 1O
CHEHHATBHOCTH;

HPUMEHATE  DOJAYYEHHBIC — 3HAHWA  JUIA
00 LACHEHHA YCIIOBHH MpOTEeKaHHH
(uIHvECKHX ABJICHHH B TpHpoOAe H 4
NPHHATHS  [IPAKTHYECKHX  PElIEHHH B
NOBCEOHEBHOH #WH3HH 1ma  obecnedeHns
fesonacHoCTH NpH 0OpallcHHH ¢ DBITOBBIMH

npubopaMu H TEXHHYECKHMH
YCTPOHCTBAMM, COXPaHEHHs 3I0POBbA M
cob/oAeHIs HOPM IKONOTHIECKOTO

NoBeICHHA B OKpYKaKOLIeH cpeae.

npodecCHOHLTBHOMN

[eATelIbHOCTH, MyVTH
obecneueHns
pecypcocDepeReHHs;
[NOHUMAHHE HEOOX0IHMOCTH
[IPUMEHEHHH JOCTHRCHWH

(U3MKH H  TEXHOJIOTHH 114
PalHOHATEHOT D
MPHPOAONOIL3OBAHNS,




2. CtpykTypa u cofiepkanne yuebHoro npeamera

2.1 O6wvem yueGHOrO npeamera U BBl ydeOHOH paboThl

Bu vaebnoit pabotsl Obbem B vacax

(O6bem obpasoBaTensHON MPOrpaMME! yueGHOTO npemMera 92
O6BeM paboThl CTYJAEHTOB BO B3aHMOICHCTBHE C NpenojlapaTeaem 92

B TOM 4HCJIC:

TeopeTHHUecKoe oDyueHHe 74
[PAKTHYECKHE 3aHATHA 4
naboparopHele paboTel 12
KOHTPOIEHEIE PabOTEL -
caMmocToATenbHaa pabora -

[IpomexyTounas arrecramus B hopme auddepenunpopanioro sadera 2
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3. Ycnosus peanusaiuu yueOHOro npeaMera

3.1. Jlns peamusanuu MporpamMMbl y4eGHOTO mMpenmera JIOMKHBL ObiTh
MpeIyCMOTPeHb! CeLYIOIHe CeHANbHbIE OMEeIIeH s : yyeOHas ayMTopHs 114
MPOBEJIEHHA 3aHATHI BCeX BHJIOB, MPEJYCMOTPEHHBIX — 0DpasoBaTe/bHON
MpOrpamMMoii, B TOM 4MC/e TPYNNOBBIX H WHIMBHYIbHBIX KOHCY/IbTalui, a
TaKKe JUIA TPOBEJEHHA TEKYIIEro KOHTPOJS, MPOMEKYTOMHOH aTTecTalu -
kabubeTr EcTecTBEeHHOHAYYHBIX JUCIMILIHH.

CneunanniupoBanHas Mebenb:
Cron yyeHH4deckuit — 15 wr.
Cryn yaeruueckui — 30 mr.
Cron npenofasartens — 1 wr.
Cryn npenofasarens — 1 T,

Jlocka MarHMTHO-MapKepHasi, mesoBas — 1 mr.
[TpoekunoHHBIH 2KpaH — 1 1T,

Texnuyeckne cpecTBa 00y4eHus:
KomneioTep npenogasaresns - 1 wr.

My nbTuMeaHiiHbIH npoexTop — 1 wWwr.
AYIHOKOIOHKH — 2 LIT.

3.2. MndopmarinonHoe obecreyeHne pealn3aiiu porpaMmMel

Jlisi peanmsaumu mporpammbl  GubGnnoreusslii  Gona  obpasoBaTebHOH
OpraHu3alliK J0KEH MMeTh TedaTHble W/ 3JIeKTPOHHbIE 00pa3oBaTeIbHbIe H
MH(HOPMALIMOHHBIE PECYPCHI /IS HCTOJIb30BaHKs B 00pasoBaTe/ibHOM Npoiecce.

(OCHOBHBIE [€YaTHBIC H3JIAHUA H YIEKTPOHHbIC W3/ IAHUA!

|. ®usuka. basoselit  ypoBeHb : yueOHMK Juisi  0DpasoBaTe/lbHBIX
opraHuM3alMii, peanH3ylOmMX  obOpasoBarenbHbIE  TPOrpaMMbl  CPEIHEro
npodeccuonansroro obpasopanns / H. C. Ilypeimesa, H. E. Baxeesckas, . A.
Wcaes, B. M. Yapyrun. — 2-e w3, crep. - Mocksa : ITpocsewenne, 2025. - 517 c,
— (Vuebuuk CITO). - ISBN 978-5-09-124948-4. - Tekct : 3/1eKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2202345 (nara obpawenus: 10.05.2026).

JlonoaHUTEeNbHbIE HCTOYHHKH:

1. Jemunuenko, B. U. ®usuxa : yuebuuk / B. K. Jlemnauenko, M. B.
JleMHIUEHKO. — 6-€ M3, nepepad. u gon. — MOCKBa : HMH®PA-M, 2023. — 581
c. + Jlon. matepuansl [DnekTpoHHbi pecypc]. — (Beiciee obpasosanue:
Bakanaspuar). - ISBN 978-5-16-010079-1. - Teker : anexktponnnii. - URL:
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https://znanium.com/catalog/product/1913243 (nara obpamenus 10.05.2026). —
Pexxum noctyna: no nmojrMcke.

2. ®u3uka. 10 knace. bazoseiit W yrayOneHHbIH YPOBHH (B JIBYX 4dacTsx).
Yacte 1 : yuebuuk / JI. D. ['enpentureiin, A. A. bynarosa, M. H. Kopuunses, A. B.
Komxkuna ; noa. pea. B. A. Opnosa. - Mocksa : M3narensctso "llpocsentenne”,
2022, - 304 c¢. - ISBN 978-5-09-099503-0. - Tekcr : anextpoHHsiif. - URL:
https://znanium.com/catalog/product/1927344 (mara obpamenns 10.05.2026).
PexuM noctyna: no noanucke.

it ®uzuka. 10 knacc. bazossiii u yrinybneHHsli ypoBHM (B ABYX 4acTix ).
Yacte 2 : yuebnux / JI. D, lenpenmrreitn, A. A. bynarosa, M. H. Kopaunses, A,
B. Komxusa ; noa. pea. B. A. Opnogsa. - Mocksa : U3natensctso "llpoceeienue”,
2022, - 240 c. - ISBN 978-5-09-099505-4. - Tekecr : anektpoHHblid. - URL:
https://znanium.com/catalog/product/1927345 (nara obpamenus 10.05.2026). —
Pexum moctyna: no noamnMcke.
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4.KoHTpO/b H OlleHKa pe3y/bTaTOB OCBOEHHA yyeOHOro npeamera

PeayisTarel 00y4eHnAs

Kputepun oneHkH

MeToas oleH Kl

llepe4ensb 3HaHwniil, OCBaHBACMEIX B
paMmkax yuebHoro npeaMera:
OCHOBHBIE HCTOYHHKH HHPOPMAIIHH H
pecypchl U8 pelieHns 3a1ay u/uam
npobieM B npodecCHOHATEHOM H/HITH
COLUHATBHOM KOHTEKCTE,

O pOJIH H MecTe (DH3HKH B
COBPEMEHHOH Hay4YHOI KapTHHE MHpPa,
0 cicTemooOpasytomeit porH GHIHKH
B PA3BHTHH €CTECTBEHHBIX HAYK,
TEXHHKH H COBPEMEHHLIX TEXHOIOIHH,
0 BKJIa/1¢ POCCHACKHX H 3apy0ekHbIX
YHEHBIX-(H3HKOB B PAIBUTHE HAYKH
noHuManne GuIndeckol CyLIHOCTH
HallTIOIaeMBIX ABIICHHH MHKPOMHpE,
MaKpoOMHpa H MeraMupa;

BIaJeHHEC OCHOBOTIOIATAIHMH
(hH3HYCCKHMH TOHSTHAMH H
BETHYHHAMH, XapaKkTepH3YIOLIHMH
(hHIHYECKHE NPOLIECcCHl (CBI3aHHBIMA
¢ MEXAHHYECKHM [IBHIKEHHEM,
BIAHMOJICHCTBHEM TE,
MEXaHHYECKUMH KoneDaHuaMu u
BOJIHAMH; TOMHO-MOJIEKYTAPHEIM
CTPOCHHEM BEILECTRA, TEMIOBLIMH
NPOLECCAMU; HEKTPHYECKHM H
MArHHTHEIM HOJIAMH, 31EKTPHYECKHM
TOKOM, MIEKTPOMATHHTHBIMH
KOJIeDaHHSMH H BOJTHAMH,
ONTHYECKHMH ABICHHAMH;
KBAHTOBBIMH ABJIEHHAMH, CTPOEHHEM
ATOMA H ATOMHOTO AIpa,
PATHOAKTHBHOCTBED);

BIAICHHE 3AKOHOMEPHOCTSMH,
3aKOHAMH

H TEOPHAMH (3aKOH BCEMHPHOTO
TaroTenus, I, 11 u I11 sakors
HeioToHa, 3aK0H coxpaHeHus
MEXAHHYECKOI 3HEPIHH, 3aK0H
COXPAHEHHS HMITYIIECA, TPHHIIHI
CYNEPNOIUIHH CHJIT, TIPHHITHIT
PaBHONPABHOCTH HHEPIHATBHBIX
CHCTEM OTCHETA; MOJIEKYIAPHO-

JemoncTpupyer 3nanus

- O pon H MecTe (H3HKH B
COBPEMEHHOH Hay4HO KapTHHE MHpa,
0 cHcTemooDpasyiomeii pomm (HINKH
B pa’BHTHH ECTECTBEHHBLIX HaVK,
TEXHHKH H COBPEMEHHBIX TEXHOIOIHI,
0 BKI4e POCCHHCKHX H 3apyDemHBIX
YVHEHBIX-PH3NKOB B pasBHTHE HAYKH;
noHuManue QUIMYECKOH CYIHOCTH
HaO/MoJaeMEIX ABJICHHH MHKPOMHPA,
MaKpoMHpa H METaMHpa.

- OCHOBHBIX METOJAX HAYHHOI'O
MO3HAHHA, HCIIOL3YEMEIMH B (IHIHKE

[Tonumaer npumenenne huIHYECKux
Mojieneil 414 aHaTH3a IKOHOMHYECKHX
MPOLECCOB (HANPHMEDP, MO/IETH
COpoca H NPeUIOKEHHA KAK aHLTOTHH
(PH3HUECKHX CHCTEM)

Kpurepuu dhopMHpOBAHHS OLIEHKH 348
VCTHEIH OTBET:

Ouenka «5 (OTIHYHO)» CTABHTCH,
ecad  obyuaomuica:  NoJHO  H
apryMeHTHPOBAHO  OTBEYAET [0
COAEPIKAHHIO BOIIpOCA;
obHapy#KHBaCT MOHHMaHHE

MaTepHala, MOMET oDOCHOBATE CBOH
CYMICHHA, NPHMEHHTh 73HAHHA Ha
[MPAKTHEES, MPHBECTH HEeoOX0qHMble
[PHMEPHI He TOMBKO 10 Y4eOHHKY. HO
H CAMOCTOSTEILHO COCTABICHHBIC,
HIaraeT MaTepHal NocIeJ0OBaATEIBHO
H NpaBHITEHO.

Ouenka «4 (xopomo)» cTaBHTCA.
ecid  oDyuyarolMAcS  JaeT  OTBeT,
VIOBIETBOPAOMIHEH TEM e

TpeDOBAHHAM, YTO H JUIA OLEHKH «3»,
HO nomyckaer 1-2 ommbKH, KoTOpsIE
Cam JKe HCIIPaBIfeT,

Ouenka «3 (VIOBIETBOPHTEILHO)»
CTABHTCH, eciT obyuarommiics
oDHapy:KUBaeT JHAHHE H NOHHMAHHE

KHHETHHECKYIO TEOPHIO CTPOEHHH OCHOBHBIX TOMONKECHHH TeMbl, HO:
BCLIECTBA, ra30BbiC 3aKOHEL, MCPBBI  |M3jlaraeT MaTepHal  HENolHo |
3aKOH TEPMOJIMHAMHKH; 3aK0H Jonyckaer HETOYMHOCTH B
COXpaHEHHs ITEKTPHYECKOrO 3apa/a, |ONpe/ielieHHH  MOHATHI; HE yMeeT

Texyurait KOHTPOIL B
thopme:

- }"CTHUT(‘J H
IIHCEMEHHOTO ONPOCa;
- BRINOJHEHHE
TECTOBBIX 3a7aHHIi.
[pomexyToUHas
arrectanus B hopme
auddepenunpopannor
0 3a4eTa.
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saxon Kynona, sakon Owma juis
yHACTKA 1lelH, 3akoH Oma 118 noiHo#H
1eKTpHYecKOil nenw, 3akon Jlxoyis -
Jenna, 3aKoH dNEKTPOMATHHTHOH
WHJIVKIIAH, 3aK0H COXPAHEHHH
JHEPIHH, 3aKOH MPAMOTHHERHOIO
PACIIpOCTPaHEHHS CBETA, 3aKOH
OTPAKEHHS CBETA, 3aKOH
NpeJOMIEHHS CBETA; 3aKOH
COXpaHEeHHs JHEPrHH, 3aKOH
COXPaHEeHHs HMITYIIBCA, 3aKOH
COXPaHEHHA WICKTPHYECKOTO 3apsjia,
3aKOH COXPaHEHHA MacCOBOI0 YHCIA,
nocTyaaTel bopa, 3akoH
PAJIHOAKTHBHOTO paciiajia);

MpHEMbI CTPYKTYPHPOBAaHHA
undopmanny; popmar ogopmacHus
pe3yIbTATOB MOKCKA HH(POPMALIHH;
OCHOBHBIE METOJIbl HAYHHOTO
MOIHAHKS, HCTIOIB3VEMBIMH B (JH3HKe
MpagHIa IKON0TrHYeCKo
Ge30MmacHOCTH NIPH BEICHHH
npodeccHOHAIBHOMN 1A Te/TbHOCTH;
nyTH obecnedeHns
pecypcocbepemenns;

HOHHMAHHE HEeOOX0IHMOCTH
IPHMEHEHHS J0CTHREHHI PHINKH |
TEXHOIOTHH [UTA PAITHOHATBHOTO
[PHPOIOTIONB3OBAHHS.

AoctarodHo ry0oko H JoKa3aTeTbHO
obocHOBaTE CBOM  CYIK/ICHHA H
NPHBECTH CBOH TIPHMEPBLI; H3araet
MarepHal  HEeNoc/Iel0BaTe/bHO M
JOTycKaeT OIHOKH.

Ounenka «2 (HeyIOBJIEeTBOPUTEIEHO )%
CTABHTCH, eciu obydaomHics
o0HApYXKHBAET HE3HAHHME OTBETA HA
COOTBETCTBYIOMIEE Ja/laHue,
jonyckaer omuOkH B opMyMposke

oIpe aeNeHHil H IpaBHL,
HCKaKAIONIHE HX CMBICIL,
fecrnopanouHo u HEYBEPEHHO
H3JIaraeT MarepHal

Kpurepun  OLEHKH  PE3VIBTATOR
TeCTHPOBAHHS

«5» - 85-100% BepHBIX OTBETOR
«4» - 69-84% BepHBLIX OTBETOR
«3n - 51-68% BepHBIX OTBETOR
«2» - 50% u mMeHee
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[lepeuent YMEHHA., OCBAHBAEMBIX B
pamkax yueOHOTO mpeaMeTa:

pemaTh pacHeTHble 3a1a49H ¢ SBHO
@MaHHOH huindeckoil MOIEIBIO,
HCMOaR3YA (PH3HYeCcKHe 3aKOHBI H
MPHHIMITEL, HA OCHOBE aHATH3a
YCIOBHSA 33,1444 BLIOHPATE
(PH3HIECKYIO MOJIE/b, BHIIEIATE
(hH3MYEeCKHE BeIHYHHEL H (DOPMYJIEL,
HeoOXOIHMBIE JLIA €€ PelleHns,
MPOBOIHTE Pac4eThl H OLICHHBATH
pPeaBHOCTE [TOJIY4EHHOTO 3HAYEHHS
(hH3aHUecKoH BeTHYHHBL; PemIaTh
KaueCTREHHBIE 3a/1a9H, BLICTpaHBas
NOTHYECKH HElPOTHBOPEYHBYIO
LeNOYKY paccy:KIeHH#A ¢ onopoil Ha
M3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
H (DHIHYECKHE ARJISHUS,

ONpeIeIATh 3a1a4H JUIs IOHCKA
HHGOPMAIIHH, ILIAHUPOBATH NTPOLIECC
[OMCKA, BEIOHPATHL HEOOXOIMMEIE
HCTOYHHKH HHOOPMALIMH; BBIICIATE
Hanbolee 3HAYUMOE B NEpeyHe
HH(OPMALIHA, CTPYKTYPHPOBATh
HoJNyHIaeMyo HHpopMaIHio,
o(hOpMIATE Pe3yIBLTaTH NOHCKA;
OLEHHWBATE MPAKTHYECKYIO
JHAUMMOCTE PE3yIbLTATOB MOHCKA;
IIPUMEHATE CPEICTRa
HHOPMALTHOHHBIX TEXHOIOIHH JUIA
pelieHns NpodecCHOHATBHBIX 3a/a4;
HCII0/IB30BATL Pa3IHYHEIC IHQPOBLIE
CpeicTBa /U1 pelneHHA
npodiecCHOHATBHBIX 3a1a4;
YYHTBIBATH TPaHHIIB] TPHMEHEHHA
HIVYCHHBIX QU3HIECKUX MOeeH:
MATEPHATEHAS TOYKA, HHEPLHATLHAN
cHCTeMa OTCYeTa, HaeanbHblil ras;
MOJIENIH CTPOCHHS Ta30B, KHAKOCTEH U
TBEPABIX TE, TOHEeHHBIH
IEKTPHYECKHH Bapai, sjepHas
MOJIENb ATOME, HYKJIOHHAs MOJIEh
ATOMHOTO R/Ipa PH pellcHHN
thu3sHdeckHX 3a0a4

(popMHPOBaTE COOCTBEHHYIO NMO3HIHIO
110 OTHOLIEHHIO K (PH3IHYECKO#H
HHQOopMaLHK, NOTYHaeMOH H3 pasHbIX
HCTOYHHKOB, YMEHHIT HCTIONB30BATh
UH(POBLIE TEXHOIOTHH [UIA MOHCKA,
CTPYKTYPHPOBAHHS, HHTEPIPETAIIMA H
npeacTaBIeHHs y4eOHoi 1 Hay4HO-

pacno3HaeT 3ana4y Wunu npobnemy B
npo(ecCHOHATBHOM H/HITH
COIHATBHOM KOHTEKCTE, AHATHIHpYET
H BBIIENACT €€ COCTABHBIE HACTH,
pelaeT pacueTHLIE 3aa4uu ¢ SBHO
3alaHHO# PH3HHECKOH MOJIEIBIO,
HCIOJIB3YS (PH3HYECKHE 3AKOHBI H
NPHHIMILE HA OCHOBE AHATH3A
YCIOBHS 3a/1a4H BBIOHPaTh
(hHIHHECKYI0 MOJIE b, BhLIEINTH
(pu3MUecKHe BeTHUHHEL H (DOPMYIIEL,
HeODXOHMBIE [UIA &€ PelIeHHA,
NPOBOJMT PAcHUeThl H OLEHHBATE
peaIbHOCTD MOMYYEHHOI0 3HAYEHHA
(H3IMYeCKOH BETHYHHBL; peraeT
KAYECTBEHHLIE 34/1a4H, BEICTPAHRANA
JTOTHYECKH HEMIPOTHBOPEUHBYIO
HETOMKY paccyiICHHI ¢ onopoi Ha
H3YHeHHbBIE 3aKOHBL, 3aKOHOMEPHOCTH
H (pH3HYECKHE ABICHHASA,

onpejenseT 3ajauH s NoHCcKa
HHpOpMAIHK, NIaHHPYET NPOIEce
MOMCKA, BeIDMpaeT HeoOX0IHMBIE
HCTOUHHKH HHpOpMaimy;

VYHTBIBACT IPAHH1IBI IPHMEHEHHA
H3YHEHHBIX (QHIHYECKHUX MOJIe/Iei:
MarepHalibHas TOYKa, HHEPIHAIBHAs
CHCTEMA OTCYETA, HeANkHLIH ras;
MOJIEJIH CTPOEHHSA Ta308, KHAKOCTeH H
TBEPALIX TeJ, TOUEYHbIH
WIEKTPHYECKHH 3apai, saepHasn
MOJlellh aT0Ma, HYKJIOHHAA MOJIETh
aTOMHOTO AIpa NMPH peleHHH
(hHInYecKHX 3a1a4

thopMupyeT cobCTREHHYIO OTHITHIO
N0 OTHOINEHHIO K (PM3IH4ECKOH
HH(OPMALTHH, TOTYYAEMOH H3 PasHbIX
HCTOYHHKOB, YMEHHI HCIOIB3YET
uH(POBBIC TEXHONOTHH [UTA TIOHCKA,
CTPYKTYPHPORAHHA, HHTEPIPETALHH H
NpeacTapIedns yuehHol B HayuHO-
NONYASPHOH HHPOPMALIHH: Pa3BHTHE
YMEHHH KPHTHYECKOI'D aHaIM3a
noaysaemoii HHGopMalmm,

MPOBOJNT MpPAMBIE M  KOCBEHHBIC
HIMEPEHHA  (H3IHYECKHX  BEJIHYHH,
BeIOHpas  onTHMANbHEIH  cnocod

H3MEPEHHA H HCMOJIBIYA H3BECTHbIC
METOARl  OMEHKH  NOrpelHocTei
H3MEPEHHI, TPOBOIHT HCCIEI0BaHHE

3aBHCHMOCTEH (PHIMHECKHX BETHYHH C

Tekymuii KOHTPOIE B
popme:

- pereHus
MPaKTHYECKHX
3a0aHHI;
-BBIMTOJIHEHHE
MabopaTOPHBIX H
npakTHYeckHx padot.
ITpoMesyToaHas
artecrarms B opme
audihepeHIHpOBAHHOL
0 3a4eTa.
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nomynspHoi HHQOPMALIMK, pa3iBHTHE
YMeHHI KPHTHHECKOTO aHATH3a
noay4aeMoil HHhOopMAIIHH.
MPOBOJIHTE MPAMbBIE H KOCBEHHKIE
HiIMepeHHs (PH3HYECKHX BeITHYHH,
BRIOHPAs ONTHMAILHBIH crocod
H3MEPEHHA W HCNOJB3YA HIBECTHEIE
METO/IbI OLEHKH NOTPelrHoCTed
HIMEpEeHHH, NPOBOIWTE HCCIIEI0OBAHHE
3aBHCHMOCTEIl PH3MUECKHX BEITHYHH C
HCMOIBI0BAHHEM NPAMEIX H3MEPEHHH,
OOBACHATE MNOMYHEHHBIE PE3YIRTATRL
HCMOIB3YA hHIMMECKHE TCOPHH,
3aK0HE] H MIOHATHA, H JENaTh BRIBOIBL
cobmoaarTs npasuia 6e30MacHoro
TPY/ia NpH OPOBEACHHH HCCICIOBAHHH
B paMKax y4eDHOTO IKCTIePHMEHTA H
yuebHO-HCeneoBaTe IbCKOH
NeATeILHOCTH C HCOOIB30BAHHEM
UH(POBLIX H3MEPHTEIBHBIX
yeTpoiicTs # 1adopaTopHOTO
obopyIoBaHHA

pacnosHasarTh (PHINYECKHE ABICHHA
(nponecesl) 1 0OBACHATE HX Ha
OCHOBE H3YYEHHBIX 3aKOHOR!
PABHOMEPHOE H PABHOYCKOPEHHOE
NPAMOTHHERHOE JIBHIKEHHE,
cBODOAHOE NaJlcHHE Tell, IBHKeHHE
10 OKPYIKHOCTH, HHEPIIHA,
BIaUMOZeiicTBHE Tell, KonedaTensHoe
NBHKEHHE, PE30HAHC, BOTHOBOE
NBHEeHHE; Tudyzna, GpovHoBCKOE
JBHKEHHE, CTPOEHHE KHIKOCTEH W
TBEP/IBIX TN, H3MeHeHHe o0bemMa Ten
[PH HATPEBAHHH (OXTAKICHHH),
TEIUIOBOE PABHOBECHE, HCITAPEHHE,
KOHJCHCALHA, [IaBIEHHE,
KPHCTATIH3AIHA, KHITEHHE,
BIAKHOCTh BO3JIYX4A. CBA3b CpeHed
KHHETHYECKOH IHEPIHH TENJI0BOTO
JIBHAKEHHSA MOJIEKY] ¢ aDCcoNOTHOR
TEMIEPATYPOi, NOBLILICHHE JaBICHHA
rasa [pH ero HarpeBaHHH B 3aKPBITOM
cocyie, CBA3b MENTY MapaMerpaMu
COCTOSHHA ra3a B H30MpPOIeccax:
MEKTPH3ALMA Te/l, B3AUMOJICHCTRHE
3ApAL0B, HArPEBAHHE MPOBOJIHHKA ©
TOKOM, B3auMOjieiicTBHE MAaTHATOB,
SNEKTPOMATHHTHAS HHIVKINA,
JNeHcTBHE MAarHHTHOTO MOJIA Ha
HPOBOJHHK C TOKOM H JIBHAVIILHHCS

HCTIOJIB30BAHMEM [IPAMBIX HIMEPEHHI,
OOBACHATE MMONYHEHHBIE PEe3YIILTATEL

Henosis3ve  (H3HYeckue  TeopHH,
3AKOHBI H TIOHATHA, H J€1aTh BRIBOIBI;
cobmogaer mpaBmia  DE30NACHOIO
Tpyaa npu MPOBE/IEHHH

HCclieloBannil B paMkax yuebHOrO

IKCNEPHMEHTA H yuebHo-
HCC/IEMORATENBCKOR  JICHTENILHOCTH ¢
HCTIOJb30BaHHEM nnpoBbx
H3MEPHTEIBHBIX yeTpoiicTs H

JadboparopHoro 0bopy1oBaHHA

pacnosHaer  (H3IHYECKHE  ABJICHHA
(mponecckl) W oDBAcHAET HX  HA
OCHOBE H3YHEHHBIX JAKOHOB:
PaBHOMEPHOE M  PaBHOYCKOPEHHOE
npsaMoJiHHeiinoe JBHAEHHE,
ceofoaHOe nNajeHHe Tel, JBHKEHHE
no OKPY#HOCTH, HHEPIHA,
BIauMojieiicTaRe Tell, xonebarenbHOE
JBHKEHHME,  PE30HAHC,  BOJHOBOC
npuaenne; audipyans, OpoyHOBCKOE
JBHMEHHE, CTPOEHHE KHIKOCTEH WM
TBEp/LIX Tesl, H3MEHeHHe o0nema Ten

[pH  HarpecBaHMH  (OXJaKIEHHH),
TEMUIOBOE pPaBHOBCCHE, HCMAPEHHE,
KOHIEHCAIHA, ILTABIEHHE,
KPHCTa/LTH3AIHA, KHIEHHE,

BIAKHOCTE BO3NYXa, CBA3bL CpeaHei
KHHETHYECKOH OJHEepruH  TeIoBOro
JBHMEHHA MOIEKYT ¢ a0COIIOTHOMH
TeMIeparypoii, NoBbILIEHHE JaBIEHHSA
rala [pH ero HarpeBaHHH B 3aKPBITOM
cocyie, CBA3b MEKIY NapaMeTpaMu
COCTOSHHH raza B H30OpOlEccax:
WICKTPH3AUHA Tel, B3aHMOJEHCTBHE
3apAIOB, HarpeBaHHe MPOBOIHHKA C

TOKOM, B?aHMUﬂEﬁCTH HEé MAr"HuToR,
HNICKTPOMATrHHTHAA HH,U.}"H IHHA,
NeHCTBHE  MArHHTHOIO NQJs  Ha

MPOBOTHHK C TOKOM MW JIBHIKYLIHiiCH
3ApAil, VIEKTPOMArHHTHEIE KoseDanus
" BOJIHBI, npaMoIHHeiiHOE
pacnpocTpaHeHHe CBeTa, OTPaKEeHHE,
npenoMienne, HHTepHepeHIINA

coDMI0Ia€T HOPMBI  JKOJIOTHYECKON
EESUDHCHUC'I'H', OMNPENCIATE
HanpaejieHus pecypcocOepeReHns B
paMKax npodeccHOHANBHON
JeATENEHOCTH N0 CHENHAIBHOCTH,
OpraHn30BBIBAET TPO(EecCHOHATBHYIO




20

3aps/l, VIEKTPOMarduTHele KoneGanns
M BOTHBL, MTPAMOTHHEHHOE
pacnpoCcTpaHeHHe CBETa, OTPAKEHHE,
npeaoMicHie, HHTepdepeHiins,
cODMOAATh HOPMBI IKOJIOTHHECKOM
De30MaCHOCTH; ONpe/IelIATh
HallparieHns pecypcochepeKenns B
paMkax npodeccHOHATBHOH
HEATENBHOCTH MO CHOEIHAIBHOCTH .
[PHMEHATh MOMYYeHHbBIE 3HAHHA 1A
OOBLACHEHHA YCIOBHI NpOTeKaHHA
(pu3MYeCcKHX ABNCHUIT B IPHPOJIE H
A7 MPHHATHSA TPAKTHYECKHX
pelieHHH B IOBCEHEBHOM KH3HH JU1A
obecnedenns HEIONMACHOCTH TTPH
obpatieHHH ¢ DBITORBIME TpHOOPaMH
H TEXHHYECKHMH YCTPOHCTBAMH,
COXpaHEeHHH 3I0POBLA H cODIIOACHHS
HOPM 3KOOTHYECKOTO IOBEICHHS B
OKPYRAOMIEH cpele.

JAEATENBHOCTL c cobmonenneM
NPHHLHIIOB DeperIHBOTO
NPOH3BO/ICTBA; OpraHH30BBIBACT
npodeccHOHANBHYIO JICATENBHOCTE €
VHETOM  3HaHWid 00  W3IMEeHeHHH

KIHMATHYECKHX YCIOBHH  persoHa;
OpaBHIIa MOBEJIEHHA B YPe3BbIYaHHBIX
CHTYalHAX

IpPHMEHAET NOMYHEHHBIE 3HAHHA 1A
0DBACHEHHS  YCNIOBHH  npoTexaHHs
(HIMYCCKHX SBICHHI B NpHpoOJE H
ans NPHHATHA MPAKTHYECKHX
pEIICHWI B MMOBCEHEBHON HH3IHN U1
obecrieyeHns  OE30MAaCHOCTH  TIPH
oOpamienuy ¢ ObITOBRIMH npHDOpaMH
H  TEXHHYECKHMH  YCTPOHCTBAMH,
COXpaHEeHHA 3JI0pOBLA H CcoONOaeHHA
HOPM 3KOJIOTHHMECKOTO MOBENCHHA B
OKpy#awuei  cpene; [NOHHMaHHE
HEODXOIHMOCTH NpHMEHeHHS
JAOCTHIKEHHH (M3IMKH W TeXHONOTHH
JUIS palHOHAIBHOTO
NPHPOIONOIE30BAHHS

cobupaer, obpadaTeiBacT 1
AHATHIUPYET JIAHHBIE, HCIOMb3YA
(hHANYECKHE H MATEMATHYECKHE
METO/1bI.

HHTEPNPETHPYET Pe3VILTATL U

AeacT BBIBO/IbL. MPHMEHHMBIE K
IKOHOMHYECKHM CH'I'}"E‘:E],HJIM .

CO3naeT " J.’Ii.'IIU.IIhfif\"t"E' {]}HZ‘.'H HCCKHE
MOJICTH 114 aHATHIAa FKOHOMHYECKHX
ABJICHHH M IpoLeccos.

OpHMEHACT KOMHYSCTBEHHBIE METO I bI
JUIS OLIEHKH (PHHAHCOBLIX PHCKOB M
IPOTHOZHPOBAHHA.

NpHMEHAET (PH3HUYECKAE IPHHIIHIIBI
A7 pelieH!S NPakTHYCCKAX 3a/1ay B
0BNacTy IKOHOMMKH H (JHHAHCOB.
HCTIOTB3VET KPHTHUYECKOE MBIITITICHHE
JUTA aHAITH3A CIIOMHEIX
IKOHOMHAYECKHX CH’I'}":-IIIHﬁ :

Kputeps 0OlEHHBAHHA pPEIVILTATOR
JnabopatopHelx pabot:

OueHka 5 «OTIHYHO»- JJAaHO IOJHOE
BEPHOE peIIeHHe, B JIOTHYECKOM
pACCYHUIGHHM H  PELIEHHH  HeT
OIIHOOK, MOYYeH MPaBHIBHLI OTBET,
ICHO  OnMcan  crmocod  pelneHusd,

obyyaronmiics cBoboaHO
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OpHEHTHpYeTCcA B TpeLlaraeMol
CHTYAIIHH H OTREHaeT Ha
JOMONHATENRHEIE  Bonpocsl.  Pabota
BBITOJTHEHA B YCTAHOBJICHHOE BPEMA.
Ouenka 4 «Xopomo» - JIaHO BEPHOE
pelieHre, HO HMeloTcs HeDo/IblIHe
HEJOYETHI, B LEIOM HE BAHAKIIHE Ha
peileHHe, TakWe Kak HeOonbLIHe
JIOrHYECKHE TNPONYCKH, HE CBA3AHHBIE
¢ OCHOBHO# HeeH peinenus. Pemenne
ohopMIEHO HE BIOIHE AKKYPATHO, HO
3TO HE METIAET MOHHMAHHIO PELIeHH,
HMEIOTCH MEXaHHYeCKHe OMMOKH i
HECYIIECCTBEHHBIE  apHpMeTHUYECKHE
onmbku. Ofyuaromuiica B 1eIoM
OpPHEHTHpYETCA B [peiiaracMoH
CHTYALHH H OTBEYACT Ha
JononHUTENbHBIE  Bonpockl. Pabora
BBIMOTHEHA B YCTAHOBJICHHOE BPEMSi.
Ouenka 3 «yAOBICTBOPHTENRHO» -
HMEIOTCH CyINEeCTBeHHbiE OmMOKH B
MOTHYECKOM  pacCy®IE€HHH H B
pemenun. PaccunTaHHOe 3HA4EHHE
HCKOMOM BEJIHYHHEI HCKaMKaeT
IKOHOMHYECKOE COJIEpiKaiHe OTBETA.
O6yuaiommiics  OPHEHTHPYETCS B
npeiiaraeMoi  CHTVALHH  TONABKD C
MOMOIIBI0  HABOMIIHX  BONPOCOB
IpenojaBare;is. Pabora He
BBIMOMHEHA B YCTAHOBIEHHOE BPEMA.
Ouenka 2 «HeYI0BICTBOPHTEILHO -
Pemenne HepepHOE HIIH OTCYTCTBYET.
PaccMoTpeHBl OT1eIBHBIE CITYHAH [TPH
OTCYTCTBHH pewieHus. OTCyTCTRYET
OKOHYATE IbHEIH YHCIEHHBIH OTBET
(ecim OH MpeYCMOTPEH B 3a]a4e).
[TpapuibHbBIE OTBET YrajaH, a
BBLICTPOEGHHOE 1O/ HEro pPelieH e -
fHe30cHOBATENEHO.

OByuaiuMics He OpPHEHTHpYETCH B
npejUlaraeMoii  CHTYalMH - awe  C
MOMOINBI0  HABOJAALIHX  BONPOCOB
MpenoiasaTens. Pabota HE
BhIIO/IHEHA B YCTAHOBJICHHOE BPEMA.




