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[TporpamMma yueOHOH AUCIHIUIMHEL paspaborana Ha ocHoBe ®I'OC cpesHero (oy1HOTO) 00LIETO
00pa3oBaHys (YTBEPX/ICHHBIM IpuKasoM MurucTepeTsa obpasoBanus M Hayka PO ot
17.05.2012 r. No 413) u Ba OCHOBE HPUMEPHOH IPOrpPaMMBL 061e06pa3oBaTeIbHOM yueOHOM
JMCITHILTAHB! «pH3HKa» U1 IPOo(eCcCHOHANBHBIX 00pasoBaTEIBHBIX oprasm3aiyii, 00OpeHHON
Hay4HO-METOAUYECKIM COBETOM Llentpa mpodeccrHoHaTBEHOTO o6pasosanus OPTAY «®UPO»
I PEKOMEHIOBAHHOHM [UI1 peanu3aluy OCHOBHOH IPOdECCHOHANBHOR 06pa3oBATETBHOM
IPOrpaMMBI CPeIHEero mpodeccHoHanbHOro obpazopanus (manee - CI1O) Ha 6a3e OCHOBHOIO
obrmero 06pa3oBaHHsA C HNOJYYCHHEM CPEIHETO obmero oGpasosanms, mpoToxon Ne 3 ot
21.07.2015 T. 1o cnemmansaoct CIIO 15.02.08 «Texnosorust MAMMHOCTPOCHMS

Kadenpa-paspaborunk: Kosie/x HHHOBAILOHHBIX TeXHONOTHH 1 IpexnpuHuMarenseTsa Bal'y

PaBouyio mporpamMmy gocTaBmil: Mownceesa JIromvuna ViBaHoBHa, CTaplUIMii IPENoAaBaTelib
P "
KUTII Bnal'Y f7
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TIporpamma paccMOTpeHa | 0100peHa Ha 3aceaHuH KouiepKka HHHOBAIIMOHHBIX TEXHOIOTAH 1
npennpunrMarenscTea Bal'y

nporokon Ne 77 ot «il » 06 201{ roaa

Z

Tupextop KATII Bal'V ~=zz-g=— 10.J1. Koporozos
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[Tporpamma nepeyTBepIKICHA!

Ha yueOHBIA ToJ, mpoToxon Ne 0T
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IIporpamMma paccMOTpeHa ¥ 000peHa Ha 3acelaHuy yye6Ho-MeToauueckoi komuccun KUTIL
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Jupexrop KUTIT Baly / (G ( H.E. Mumynna
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Jupexrop KUTII Bnl'Y H.E. Muwynuna
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1. TIACIIOPT PABOYEM ITPOI'PAMMBI YYEBHOU JUCHUILIUHBI
OU3NKA

1.1. O6aacts npumeHnenusi padodeii mporpamMmsl

[Iporpamma 061ie06pasoBaTenbHOM yueOHON NUCLMIUIMHEL «pu3sukay» npeaHasHadCHA
JUIA U3ydeHHs (U3HKH B IPO(GECCHOHATBHBIX 00Pa3oBAaTENLHBIX OPraHU3alHsX, PeaTM3yIOIMX
00pa30BaTeNbHYIO IPOTPAMMy CPEIHEro 00LIero 00pa3oBaHus B IPEIENiaX OCBOCHUS IPOTPaMMBbI
IIOATOTOBKY CIleNUanucToB cpeanero 3seHa CIIO Ha 6asze ocHOBHOro oOumero oopasosaHus 10
CHENUMANBHOCTH TeXHHYECKOro npoguist CpeIHero npoQecCHOHaNBHOTO 00pa3oBaHus
15.02.03 «Texmonoruss MAIIHHOCTPOCHHUSD).

1.2. MecTo y4eOHOH AUCHMILUIMHBI B CTPYKTYpe NPOrpamMMbl MOATOTOBKH CHENHAJUCTOB
CpeNHero 3BeHa:

VuebHas AUCHUIIMHA «(pH3MKA» SBISETCS ydeOHBIM IPEIMETOM 00s3aTe/IbHOM
npeaMeTHOH obnactu «podunsHoit Haykm» ®I'OC cpennero obuero 06pa3zoBaHus.

1.3. Hesn m 3amayd y4eOHON NUCUMIVIMHBI — TpeOoBaHMA K pe3yabTaTaM OCBOEHHUS
y4eOHO#M JHCHUIUIMHBE:

Co;:{epmaﬂne IIporpaMmbl <<cbn31/11<a>> HannpapJICHO Ha I[OCTI/I)KCHI/IC CIICOYIOIINX geneﬁ:

* OCBOEHME 3HAHUH O (DYHIAMEHTAIBHBIX (U3MYCCKHX 3aKOHAX M IPHHIMIAX, JNEKallhX B
OCHOBE COBDEMEHHON (M3MUecKolf KapTHHBI MHPA; HauGoJee BaXHBIX OTKPHITHAX B OOINACTH
(GU3HKH, OKA3aBIIAX OMpENENISIolee BIMsIHAEC Ha PA3sBUTHE TEXHUKM U TEXHOJOTHMH; METOJAAX
HAy4YHOTO MO3HAHHUS IPHPOJIBL;

* OBNAJICHHE YMEHMAMH [POBOIUTH HAOIFOJCHMUS, MIAHHPOBATH U BBIIONHSATE 3KCIEPHMEHTEL,
BBIIBUIaTh TMIIOTE3bl H CTPOUTH MOJENH, NPUMEHATH IIOJyYCHHblC 3HAHHA MO (H3UKe I
OOBACHEHHS pPa3sHOOOpAasHBIX (U3MUECKHX SBICHUM M CBOWCTB  BEINECTB; IIPAKTHHYECKH
HCIIONB30BaTh  (DU3MYECKWE 3HAHMS, OICHUBATH JIOCTOBEPHOCTh ECTECTBEHHO-HAYYHOH
uH(OpMaITHH; '

* Pa3BUTHE IO3HABATENBHBIX HHTEPECOB, MHTEIUIEKTYATbHBIX ¥ TBOPUYECKUX CIIOCOOHOCTEH B
mpouecce NpUOOpEeTeHHs 3HAHMM W yMeHHH MO (U3MKEe C HCIIONB30BAHHEM pA3JIMYHBIX
HCTOYHHKOB HHQOPMALIUK ¥ COBPEMEHHBIX HH(OPMAIHOHHBIX TEXHOIOTHH;

¢ BOCIUTAHHE YOEXKIEHHOCTH B BO3MOXKHOCTH MMO3HAHMS 3aKOHOB IIPHUPOABI, HCIIOJB30BAHHS
JNOCTHOKEHHN (GU3MKH Ha OJaro pasBHTUS YEIOBEUESCKOM IMBHIIM3ALMU; HEOOXOZUMOCTH
COTPpyAHHYECTBA B IIpoLecce COBMECTHOIO BBEIMIOTHEHUS 3adad, YBAKHUTECIILHOTO OTHOIUCHHS K
MHEHHIO OINIOHEHTa IPH OOCYXICHHH IpoOJeM eCTeCTBEHHO-HAYYHOTO  COAEPIKAHMS;
TOTOBHOCTH K MOPAJIBHO-DTHYECKOH OLEHKE HCIONB30BAHUS HAYYHBIX JOCTH)KCHMH, YyBCTBA
OTBETCTBEHHOCTH 34 3ALIUTY OKPYKAIOIEeH Cpepl;

* WCHONB30BAaHHE IPUOOPETEHHBIX 3HAHKM M YMEHMN JUISI PElUCHMs NPaKTHYECKHX 3a1ad
IIOBCEHEBHON JKH3HH, OO€CIedYeHHs O€30IacHOCTH COOCTBEHHOM >KHM3HH, PalMOHAIBHOTO
TIPHPOIOTIONE30BAHAS U OXPaHbl OKPYXKAIOIIEH CPENbl X BO3MOXHOCTD IIPHMEHEHHUS! 3HAHUH 11pH
pEleHHH 3a/1ay, BOSHUKAIOLIMX B IIOCNEAYIOMEHR TPOPECCHOHATBHOM IeSITEBHOCTH.

OcBoeHHEe conepXKaHUSA y4ueOHOH JUCUMIUIMHBI «pH3MKa» 00ECIeunBacT NOCTHIKEHUE
CTyZAE€HTaMU CIEXYIOLMX Pe3V/IbTATOB:

* JIHYHOCTHBIX:



— YyBCTBO TOPINOCTH M YBKEHHA K UCTOPMH U JOCTIKCHHAM OTEUYeCTBEHHON (HH3MIECKOH
HAYKH; (U3MYECKH TPaMOTHOE [OBEIEHHE B HPOPECCHOHANBHON ACATCNLHOCTA 1 OBITY TIpH
obpalienuy ¢ IPHOOpaMK U YCTPOHCTBAMH,;

— TOTOBHOCTH K IIPOIODKEHHIO 00pa3oBaHHS M IIOBBIIICHHUS KBaNU(UKAIKKA B HM30paHHOM
IpoheCCHOHANBHON NesATENHHOCTH U 00BEKTHBHOE OCO3HAHME PO pU3MUECKUX KOMIIETECHIH
B 3TOM;

~ yMEHHE WCIOJb30BaTh IOCTHIKEHHUS COBPEMCHHOM (usmaeckoit HayKM M (QE3MUCCKHX
TEXHONOrMH Ul TOBHIMIEHHS COOCTBEHHOIO MHTCIUIEKTYaIbHOTO DPAasBUTHA B BBIOPAHHOM
npodeccHOHATBHOM e TeNbHOCTH;

— YMEHHE CaMOCTOATENBHO AOOBIBATH HOBBIC JULL cebs (pu3MUecKue 3HAHMA, MCIONB3YS JUL
3TOrO AOCTYHHBIE HCTOYHUKH HHQOPMALHHL;

— yMeHHe BHICTParBaTh KOHCTPYKTUBHBIC B3aHMOOTHOIICHNUS B KOMAH/E 110

peIIeHUIO 00IIMX 3a/1a4;

— yMeHHe yIpaBIATh CBOEH NO3HABATEIBHOM NEATENBHOCTBIO, IPOBOHTE CaMOOIIEHKY YPOBHSI
COOCTBEHHOIO MHTEJUICKTYAJIBHOTIO Pa3BUTHUS;

* MeTanpeAMeTHBIX:

— HCTIOJIB30BAHIE PA3IMYHBIX BUIOB O3HABATEIPHOM NEATENBHOCTH U PEIICHUS (du3nIECcKux
3ayay, NpPMMEHEHHE OCHOBHBIX METOJOB IIO3HAHWS (HabmIoIeHHsl, ONHUCAHMUs, H3MEPEHHS,
SKCTIEPUMEHTA) JUIS H3ydeH sl PasIidHbIX CTOPOH OKpY:KaroIed JEWCTBUTEIBHOCTH,;

—  WCIIONB3OBAHHE OCHOBHBIX  MHTEIUIEKTYANbHBIX  ONEpamui: IIOCTAaHOBKH  3aladH,
dbopMyIMpOBaHUS THIIOTE3, aHaIH3a M CHHTE3d, CPaBHCHHSA, 0000IIEH s, CUCTEMATU3AINH,
BBISIBIICHHS TIPUYMHHO-CIICACTBEHHBIX CBsI3€H, IOMCKA aHAJIOIoB, dopmynupoBaHKs BBIBONOB
JUTA M3YUYCHHS PA3NUYHBIX CTOPOH (H3MIECKHX 0OBEKTOB, SBIEHHUH M TPOLECCOB, ¢ KOTOPHIMA
BO3HUKAET HEOOXOIMMOCTD CTATKHBATHCS B IPOdecCHOHATBHOR chepe;

— yMeHUe TeHepHpOBaTh HAEH U OLPENEIATh CPENICTBA, HEOOXOMMMBIE TSI MX PeaM3aliiy;

— YMEHHE WCIIONB30BaTh PA3NIMYHbIC MCTOYHHKH JUIL IHOTYdCHHA dusnueckoil HEPOPMALINY,
OLIEHMBATH €€ JOCTOBEPHOCTD;

~ yMeHHUe aHATU3APOBATH H NPEICTABIIATE HE(QOPMAIIMIO B PASTHYIHBIX BUNAX;

— yMeHde myOJIHYHO TPENCTaBIATE PE3YNbTAThI COOCTBEHHOr0 HCCIENOBaHMs, BECTH
JUCKYCCHM, JOCTYIHO M TapMOHMYHO COHYETasd COACpXKaHHe H GopMbl TIPEACTaBIAEMON
nHopMaLHH;

* npeAMeTHbIX:

— cGOpPMUPOBAHHOCTh TIPENCTaBJEHUH O PO H MECTe (usMKE B COBPEMEHHOH HAy4HOH
KapTHHE MUpa; MOHUMAHHE (HU3UYECKOH CYIIHOCTH HabmomaeMbIX BO BeelneHHOU SABICHUM,
poimu ¢usuxy B GOPMUPOBAHUK KPYrosopa H (YHKIMOHATBHOR IPaMOTHOCTH YENIOBEKA I
pEIIeHNUs NPaKTHYECKUX 3a/1a4;

—BJIaieHHe OCHOBOIOJATAIOMIUMY (DU3HYECKUMH TIOHATHIMHY, 3aKOHOMCPHOCTAMH, 3aKOHAaMH 1
TEOPUSMH;

- yBepeHHOE HCIONE30BaHHe Gu3nIecKoit TEPMUHOTIOTHH W CHMBOINKH;

— BlaZleHde OCHOBHBIMHM METOJAMH HAy4HOIO IIO3HaHMs, MCIOIb3YeMBIMH B busuxe:
HaOIOIEHUEM, OIIMCAHHEM, HU3MEPEHUEM, IKCIIEPUMEHTOM;

— yMeHus 06pabaTEBATh Pe3yIIbTATh H3MEPEHUH, 0OHAPYKUBATH 3aBUCUMOCTH

Me Iy GU3HIECKAMH BETHYHHAMH, OOBACHATS IOy CHHBIE PE3YIIBTATEL i JC/IaTh BHIBOZBL,

— chOpMHpPOBAHHOCTH YMEHHS pemarh Gpu3nyeckue 3a1ayu;

— cOpPMHPOBAHHOCTH YMEHHS HPUMEHSATH IONYYEHHBIC 3HAHUA LA OOBSICHEHHS YCIIOBHH
npoTeKaHus (PH3MIECKUX SBICHHH B MPHUPOJE, NPO(EcCHOHATBHOHN cepe m U NPUHATHS
IIPAKTHYECKUX PELICHUH B IOBCEIHEBHOHN KU3HH,

— ¢OpPMUPOBAHHOCTH COOCTBEHHOW MO3ULHUK IO OTHOLICHHIO K ¢usnyeckoit uHGOpPMAIHH,
[I0J1y4aeMOi U3 pa3HbIX MCTOYHUKOB.

1.4. KoIM4ecTBO 4acoB HA 0CBOCHHE IPOrPpaMMbl y4eOHOM I CUHIIITNHbL:
MaKCHMAIBHOR yuebHoM Harpy3ku oOyuaromerocs - 181 1acos, B TOM duciIe:



06a3aTebHOl Ay IUTOPHOH y4eOHOM Harpy3KK obyuarorerocs - 120 4acos;

caMOCTOSTeNbHON paboTs oGydarommerocs - 60 Jacos.



2. CTPYKTYPA U COJAEPKAHUE YUYEBHOM JUCHUATIAHBI

2.1. O6bem yueOHOi JUCHHILTMHBI ¥ BHIbI yueOHOMH padoThI

Buy yue6Hoii paborsl

O0bem yacoB

MaxkcumaabHas ydeOHas Harpys3ka (Bcero) 181
Obs3aTeNbHAS AyAUTOPHAs ydeOHas Harpy3Ka (Bcero) 121
B TOM 4HCJIE:
JIEKINH 41
nabopaTopHsle pabOTHI 40
[paKTHYIECKUE 3aHITHS 40
CamocTosiTebHAsE padoTa ofyuaromerocs (Bcero) 60
B TOM YHCIIE:
CaMOCTOATeNbHAsS paboTa IO MOArOTOBKE pedepaToB M MHIMBHMIYATLHBIX 20
IIPOEKTOB
BHeayIUTOPHAs CAMOCTOATENbHas paboTa 40
Wrorosas arrectanus B GopMme JK3aMeHa
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3. XAPAKTEPUCTHKA OCHOBHEIX BUJIOB YYEBHOM IEATEJILHOCTH

CTYAEHTOB
Coaepxanne XapakTepuCcTHKA OCHOBHBIX BUIOB eATeJILHOCTH CTYJACHTOB (Ha
00y4yeHHsn YPOBHe y4eOHbIX AeiicTBHH)
Beenenue VYMeHHsS  IIOCTAaHOBKM  [eNell  JEATENbHOCTH,  IUIaHUPOBAHHS

COOCTBEHHOM IESTeNLHOCTH Ul NOCTYDKEHMS IOCTABJICHHBIX ILIETIEH,
IIPEABUICHUS BO3MOXKHBIX PE3YNbTaTOB OTHX JIEHCTBHUH, OpraHU3aluu
CaMOKOHTPOJISI X OLIEHKH IOJYYEHHBIX PE3yILTATOB.

Pazputne crnocoOHOCTH SICHO M TOYHO H3/ararb CBOM MBICTIH,
JOTHYecku OOOCHOBBIBATH CBOIO TOUKY 3PEHHS, BOCIPUHMMATL H
aHaJM3UPOBAaTh MHEHHS COOECEOHMKOB, IPU3HABas IIPaBO APYroro
YeoBeKa Ha HHOE MHEHUE.

IIpousBenenue uaMepeHus (QUINIECKUX BEIUYMH M OLEHKA TPAHHIIBI
[IOIPElUHOCTEeH U3MEPEHUH.

IpencraBnenue rpaHuIbl NOTPELIHOCTEN U3MEPEHUH IIPH OCTPOECHUH
rpadukos.

VMeHHe BBICKA3bIBaTh THIOTE3bl AN OOBSCHEHHS HaOIIOJaeMBbIX
ABJICHUH.

YMeHue npeanaraTb MOACIH SBICHUH.

VkazaHue TpaHull IPUMEHAMOCTH QU3HYECKUX 3aKOHOB.

W3noxxeHue OCHOBHBIX IIOJIOKEHUH COBPEMEHHOW HAy4YHOH KapTHHBI
MHpa.

IlpuBeneHue IpUMEPOB BIMSHUS OTKPHITHH B (pH3MKE Ha Iporpecc B
TEXHUKE ¥ TEXHOJIOTUH IIPOU3BOICTBA.

Vcnonp3osanue MaTepHETa U1 TOMCKa HHGQOpMaLu

1. Mexanuxka

Kunemaruxa

IIpencraBneHne MEXaHMUYECKOTO JIBHXKEGHUS Tela YpPaBHEHHUSIMU
3aBHCHUMOCTH KOOPJIMHAT ¥ NPOEKUHMEH CKOPOCTH OT BPEMEHHU.
IlpencTaBnenne MEXaHWYECKOTO JBHKEHUS Tena Tpaduxamu
3aBHCHUMOCTH KOOPJMHAT M NPOEKIHeH CKOPOCTH OT BPEMEHHU.
Omnpenenenne KOOPAUHAT IPOUIEHHOIO MIYTH, CKOPOCTH U YCKOPEHUS
TeJla 10 rpadukaM 3aBUCUMOCTH KOOPIUHAT U HPOEKIHH CKOPOCTH OT
BpeMeHH. OnpezeneHue KOOPAUHAT MPOHACHHOIO NYTH, CKOPOCTH U
YCKOPEHHUS TeJla IO yPaBHEHHIM 3aBHCHUMOCTH KOOPIUHAT M ITPOESKIH
CKOPOCTH OT BPEMCHH.

IIposenenye CPaBHHUTEIILHOTO aHaJiu3a  PaBHOMEPHOTO %4
PaBHOIIEPEMEHHOTO JIBHKCHIH.

Vka3zaHue HCNONB30BAHUS IIOCTYNATENBHOTO ¥ BPalIaTeFHOTO
JBHDKCHHUH B TEXHHUKE.

IIpuoGperenue ompiTa pabOTHI B TPYIIIE C BHIMOTHEHUEM Pa3IMYHBIX
COUMAIBHBIX POJIEH.

Pa3paboTka BO3MOXKHOM CHCTEMBI JEHCTBHM M KOHCTPYKIMH g
9KCIEPUMEHTAIBHOTO ONPEACICHUS KHHEMATHYSCKIX BEITHUMH.
IIpencraBienne HHGOPMAIIMU O BUAAX IBHKECHHUS B BHJIE TaOJIHIIBI




3aKOHBI COXpaHCHUA
B MCXaHHUKE

IlpumeHeHHe 3aKOHA COXPAHEHHS WMIYJIbCA [UI  BBIYHCIICHHS
U3MEHEHMH CKOPOCTEH TEJ IIPY UX B3aUMOIEHCTBUAX.

W3mepenne paboThI CHII ¥ H3MEHEHUE KUHETHYECKOU DHEPIUM Tela.
Brraucnenne paboThl CUIT ¥ M3MEHEHUS KUHETHUECKOH SHEpruu Tea.
Brruucnenne NOTeHIMAIBHOH SHEPT UM TN B IPABUTALMIOHHOM IIOJIE.
Omnpenenenre NOTSHIMATBHON SHEPTHU YIIPYTO AeGOpMUPOBAHHOTO
TeJla 110 U3BECTHOM AedopMaliil U )KECTKOCTH TeJa.

Ilpumenenre 3aKoHAa COXpaHEHHS MEXaHMYECKOM OSHEPrHH IIpU
pacyerax pe3y/lbTaToB B3aHMOACHCTBHH Tel TIpaBUTALMOHHBIMHU
CHJIaMH M CHJIAMH YIIPYTOCTH.

Vka3aHue rpaHul IPUMEHUMOCTH 3aKOHOB MEXaHHKH.

Vkazague  yueOHBIX  JUCHUIUIMH, IIPM  M3YYEHUH  KOTOPBIX
HCIIOJIB3YIOTCS 3aKOHBI COXPAHEHUS

2. OCHOBBI
MOJIEKYJISIPHOM
bu3uxy u
TEPMOJAMHAMHUKHA
OcCHOBBI
MOJIEKYIISIPHOA
KMHETUYECKOH
TEOPHH.

WneansHelii ra3

BeInonHenne sKCepuMEHTOB, CITYKaIuX 11T 000CHOBAHHS
MOJIeKyJIsIpHO-KHHEeTHYecKoH Teopuu (MKT).

Penienue 3aa4 ¢ NpUMEHEHUEM OCHOBHOTO YpaBHEHHS
MOJIEKYJISIPHO-KMHETUYECKOH TEOPHH ra3oB.

OnpeneneHue mapamMeTpoB BEINECTBa B ra3000pa3HOM COCTOSHUY Ha
OCHOBAHHH YPaBHEHUS COCTOSHUS UICATBHOTO rasa.

OmnpeneneHue napaMeTpoB BelecTBA B Tra3’000pa3sHOM COCTOSHUH
IPOMCXOIAINUX MpoueccoB 1o rpapukam 3agucumoctd p (T), V (T), p
(V).

OxcnepumeHTaNbHOE uccnenosanue 3apucumMoctd p (T), V (T), p (V).
IIpencrasnenue B Buse rpaUKOB H30XOPHOTO, U300APHOTO

U U30TEPMHUUECKOTO IPOIIECCOB. ,
Brruncnenne cpemHell KHHETHUECKOH BHEPTHH TEIJIOBOIO JBIKCHHS
MOJIEKYJI 110 U3BECTHOM TeMIIepaType BellecTBa.

BrickasplBaHue rUIOTE3 M O0BICHEHMS HAOIIOAEMBIX SIBICHUHA.
VkazaHue TpaHHIl IPUMEHHUMOCTH MOJENH (HACANBHBIA TIas» Hu
3akoHOB MKT

OCHOBEI
TEPMOJUHAMEKH

W3meperue xonmyecTBa TEIIOTHI B IIPOIECCAX TEIUIONEPEAAYH.
PacyeT xomuuyecTBa TEIUIOTHI, HEOOXOOMMOTO IS OCYUIECTBIICHMS
3aJJaHHOTO IIpolecca ¢ Telionepenadeil. Pacuer wn3MeHeHus
BHYTPEHHEH OSHEPrHMH Tejl, PaboThl M HEPENaHHOTO KOJHMYECTBA
TEILTOTHI C HCIO/Ib30BAHHEM [IEPBOTO 3aKOHA TEPMOTHHAMHKH.

PacyeT paGoThl, COBEpIIEHHOH! ra3oM, o rpaQuKy 3aBUCUMOCTH

p (V).

Brraucnenue paboThl ra3a, COBEPLICHHOM MPU M3MEHEHUM COCTOSHUS
o 3aMKHyTOMy LHMKIY. Beraucnenme KIIJI npu coBepineHuM rasom
paboTel B mpoleccax M3MEHEHHS COCTOSHHUS MO 3aMKHYTOMY IHKIY.
OO6bsicHEeHHe IPUHIUNOB IEUCTBUS TEINIOBBIX MAIIIUH.

JleMoHCTparms ponu (U3MKK B CO3MAaHAM M COBEPIICHCTBOBAHUH
TEIUIOBBIX JIBUTATENEH.

HM3oxeHne cyTH SKOJOTHUecKuX mpobiieM, 00YCIIOBIEHHBIX PaGoTON




TENJIOBBIX IBHTaTENICH U MIPEATIOKEHUE IIYTH HX PEIICHHS.

YKa3aHHE IPaHAL] IPEMEHMMOCTH 3aKOHOB TCPMOJMHAMUKH.

VMeHue BeCTH JHANOr, BBICHYIIMBATE MHEHHE  OIIMOHEHTA,
y4acTBOBaTh B JHUCKYCCHM, OTKPBHITO BBIPAXAaTh U OTCTAWBATH CBOIO
TOYKY

3peHusl.

Vxazanue yueOHBIX AUCHMIUIAH, IIPH U3YYEHHH KOTOPBIX I/ICHOHBSYIOT
yueOHpIit MaTepuan «OCHOBEI TEPMOIMHAMUKIY

CpolicTBa IAPOB, XXUAKOCTEH, TBEPABIX TEIL.

M3mepeHue BIaXXHOCTH BO3yXa.

Pacyer KkomuuecTBa TEIIOTHI, HEOOXOOUMOIO [UI OCYIIECTBICHUA
mpoLecca mepexoa BelllecTBa U3 OJHOTO arperarHoro COCTOSHHUS B
Jpyroe.

DKCIEpUMEHTAILHOE HCCIeIOBaHNE TEIIOBLIX CBOKCTB BELIECTBA.
[TpuBefeHHEe NPUMEPOB KANMLUIAPHBIX ABIeHHH B OBITY, IpUPOZE,
TEXHHKE.

VccnenoBaHue MEXaHHYECKHX CBOMCTB TBepHbIX Tenl. IlpumeHenue
usMuecKkux TOHATHM M 3aKOHOB B yueOHOM  Marepuane
npoeCCHOHAIBHOTO XapaKTepa.

Wcnons3opanue MHTepHeTa M morcka HHGOPMAIHH O pa3paboTKax
¥ IIPUMEHEHHUAX COBPEMEHHBIX TBEPABIX H aMOP(HEIX MAaTEPHUAIIOB

3.0nexTpoAHAMHUKA

DJIEKTPOCTaTHKA

Belyriciiede CHI  B3aMMOJECHCTBHS TOYEYHBIX  JJIEKTPHYECKHX
3apsI0B.

Brruncienne HampsHKCHHOCTH  DJIEKTPHYECKOTO IIONIA  OAHOIO H
HECKOJIBKAX TOYEHUHBIX 3JIEKTPUYECCKUX 3apAIOB.

Bhiunciienye  HOTEHIHANA  3JEKTPUYECKOrO  TOJsS  OJHOIO |
HECKOJILKUX TOYEUHEIX DJIEKTPUIECKUX 3apsfoB. M3Mepenue pasHoCTH
TOTEHI{HAJIOB.

W3mepenuwe  SHEpruyM  DJEKTPUUECKOIO  HOJNA  3apsSUKEHHOro
KOHJIEHCaTOopa.

Boiuncnense  SHEpruM — DJEKTPUYECKOTO IO 3apsiKeHHOro
KOHJEHCATOpa.

PazpaboTka waHa | BO3MOXHOMH CXEMBI JercTBUM
SKCIIEPUMEHTAILHOTO ONPEACIICHHs IIEKTPOSMKOCTH KOHAEHCATOpa M
JHMDIEKTPUIESCKON IPOHUIIAEMOCTH BEIIECTRA.

[lpoBeneHne  CpPaBHUTENBHOTO  aHANIM3a  TIPAaBHTAlMOHHOIO M
JIEKTPOCTATHIECKOrO TOJIEH.

IocTOgHHEIN TOK

W3Mepenre MOIIHOCTH 3JeKTpuyeckoro Toka. Msmepenme OJIC u
BHYTPECHHETO COIIPOTHUBIICHHS HCTOYHHKA TOKA.

BrimonHeHne pacyeToB CHUIIBI TOKA M HALIPSHKEHMH Ha ydacTKax
SNIEKTpUYecKHX memneif. OOBpsICHeHre Ha IPUMEPE 2IEKTPHYECKON HEMH
¢ aByms ucrounmkamu Toka (OJIC), B KakoM cCiydae MCTOYHHK
INMEKTPUIECKOH 2HEPruHu paboTaeT B PEXXUME reHeparopa, a B KakoM
— B peXX¥MeE ITOTpeOuTeNs.

Ompenenenvie TeMmeparypbl HUTH HakanuBaHus. Vsmepenue




DIIEKTPUYECKOTO 3apsa dIEeKTPOHa.
CHsATHE BOJIBTAMIIEPHOM XapaKTePUCTHKH JUO/A.

[IpoBeneHue CpaBHUTEIBHOIO AHAIM34 MOJIYIPOBOJHHKOBBIX ITHONOB
U TPUOJIOB.

Hcronp3osanue MurtepHeTa A7 MOMCKa HHGOPMALIMK O [IEPCIEKTHBAX
Pa3BUTHS MONYIPOBOJHUKOBOH TEXHUKH.

VYcTaHoBKa IPHYUHHO-CIIEACTBEHHBIX CBA3EH.

MaruuTtHple sBienus V3MepeHwe HWHIYKLUH MAarHUTHOIO ITOJIA.
Belunciienre cui, AEMCTBYIOIIMX Ha IMPOBOJHHK C TOKOM B
MarguTHOM IIOJIE.

Brruncsienne  cumi, JCHCTBYIOIIMX HA  QJIEKTPUYECKMH  3apsn,
JBIDKYUIMHCS. B MATHUTHOM IIOJIE.

Uccnenonanue ABJICHUH DJIEKTPOMArHUTHON HHIYKIUH,
CAMOWHTYKIIHH.

Brraucnenue SHEPrud MarHuTHOI'O IIOJIA.

O6bsicHenye TPUHLMIA AeHCTBHS SIEKTPOIBHIATENA.

O6bsicHeHre TPUHIMIA ASHCTBUS [€HEPAaTOPa MIEKTPUIECKOTO TOKA
3IEeKTPOU3MEPHUTENHHBIX TPUOOpPoB. OObsSCHEHNE NPUHIIUIIA JEHCTBUL
Macc-criekrporpada, yckopuTenel 3apsHyKeHHbIX JaCTHIL.

OO0bACHEHHE POJM MACHUTHOTO IOJS 3€MIM B JKU3HH DACTEHHM,
JKHBOTHBIX, HEJIOBEKA.

IlpuBeneHre MPHMEPOB HPAKTUYECKOTO IPUMEHEHUS M3YYEHHBIX
SIBJICHUH, 3aKOHOB, IPUOOPOB, YCTPOHCTB.

[IpoBeneHne CPaBHUTEIBHOTO aHAIN3a CBOMCTB 3JIEKTPOCTATHIECKOrO,
MArHATHOTO M BUXPEBOTO 3NEKTPHUECKUX NOJIEH.

OOBscHeH e Ha IPUMEPE MArHATHBIX SABJIEHHUH, TodeMy Qu3uKy
MOJKHO paccMaTpuBaTh KaK METaAUCIUINIHY.

1. Komnebauus

H BOJIHBI
MexaHnmdeckue Hccaenosanue 3aBUCHMOCTH nepuoaa KoJieOaHuil MaTeMaTHYeCKOro
KoJIeOaHus MasiTHHKA OT €I0 AJIMHBI, MACChI B aMIUJIUTYAbI xoJieOaHui.

ViccnenoBaHue 3aBHCHMOCTH NIEPUOAA KOJIEOaHUM Irpy3a Ha NPYXKUHE
OT €ro MacChl M JXECTKOCTH IIPYXHHBL. BrluncneHue mnepuona
KoJIeOaHHi MaTeMaTH4ecKoro MasTHUKA 110 M3BECTHOMY 3HAUYEHHIO
ero sl Brraucienue nepuoaa xonebanuil rpyza Ha NpyKHHE I10
H3BECTHBIM 3HAYCHUSAM €T0 MACCHI M JKECTKOCTH TPYKHHEL.
BripaGoTka HaBEBIKOB BOCIIPUHHMMATH, aHaJIN3UPOBATh,
nepepabaTbiBaTh M NPEIbIABIATH HHPOPMAIHIO B COOTBETCTBUH C
TIOCTABJICHHBIMH 33JauaMH.

[puBenenue NPHUMEPOB aBTOKOIEOATEIFHBIX MEXaHUYECKUX

cucreM. [IpoBenenue knaccupuxanuy Konebasui.

VYupyrue BosHbl V3MepeHue [UIMHBI 3BYKOBOH BOJIHBI IIO pE3yJbTaTam
HaOJI0IeHui HHTEepdEePEHIINH 3BYKOBBIX BOJIH.

Habmonenne u oObsacHeHHe sBIeHUM HHTep(EpPEeHIMH U TUGPaAKIIUT
MEXaHUYECKUX BOJIH.

IIpencraBnenue obnacTell MpUMEHEHUS YJIbTPa3ByKa U NEPCHEKTHBEI
€ro MCIOMB30BAHKS B PAa3IMYHBIX O0JACTSIX HAYKM, TEXHUKH, B




MCOUUHHE.
H3noxenue CyTH IKOJIOTHYCCKHX HpO6HeM, CBA3aHHbBIX c
BO3ACHCTBHEM 3BYKOBEBEIX BOJIH Ha OpraHu3M YCJIOBCKa

Onexrpomarnutheie | Habmonenune ociumnorpamMM rapMOHAYECKUX KoJeOaHuH CHIIBI
KojeOaHus TOKA B LIEIIH.
W3mepenue ANIEKTPOEMKOCTH KOHJIEHCaTopa. Hzmepenne
HHAYKTHBHOCTH KaTYIIKH.
HccnemoBanue SIBIICHHS BIIEKTPUYECKOTO pe3oHaHca B
IIOCNIEI0BATEILHOM LU,
[lpoBenenne  aHANOTHH  MEXAY  (U3MYECKHMH  BENUYHHAMH,
XapaKTepH3yIOMUMU MEXaHHYECKYIO 5 AIIEKTPOMArHUTHYIO
KoJeOaTeabHEIE CHCTEMEI.
Pacyer 3naueHu# CHIIBI TOKA ¥ HAMIPSDKEHUS HA DJIEMEHTax LeNH
MEPEMEHHOTO TOKA.
Viccnenosanue nmpuHIUNA neicTBus TpaHchopmaropa. MccnenoBanue
NpUHIANA JeUCTBHUS TeHepaTopa NEPEMEHHOTO TOKA.
Vicnones3oBaune VuTepHeTa Ui NoMcKa HHGOPMAIMH O COBPEMEHHBIX
crnocobax nepefayun 3JIeKTPOIHEPrHH ‘
OnexTpomarHuTHble | OCyIeCTBICHUE paauonepenads W paxuonpuema. Fccnenosanue
BOJIHBI CBOMCTB OJIEKTPOMArHUTHBIX BOJNH C IOMOINBIO MOOHIIBHOTO
tenedoHa.
PasBuTHe [EHHOCTHOI'O OTHOMICHHS K M3y4aeMBbIM Ha YpPOKax (H3UKH
00BEKTaM M OCBaMBaeMbIM BHaM JeaTebHOCTH. OOBICHEHHE
IPUHIUNHAATBHOTO PA3INYUS TPUPOABI YIPYTUX U 3NEKTPOMAarHUTHBIX
BOJMH. M3noxeHne CcyTH OSKONOTHYECKHX IpoOieM, CBA3aHHBIX C
ANEKTPOMArHUTHBIME KOJEOAHUSIMU ¥ BOJTHAMH.
OOpsicHeHHE pONMM  BIEKTPOMATHUTHBIX BOJH B  COBPEMEHHBIX
ucciaenosannsx Beenennoi
5. OnrTuka

[Ipupona ceeta

HpI/IMCHCHI/Ie Ha IIPAKTHUKE 3aKOHOB OTPAXCHHUA U IIPCIOMIICHHUS

CBCTA IIpH PCLICHUH 3a0a4.

OHpGIICJIeHHC CIIEKTPAIIbHBIX rpannng YYBCTBUTCIIBHOCTH
YCJIIOBCYCCKOIO riia3a.

Ymenne CTPOUTH I/I306pa>KeHI/I5I IpeaIMETOB, JaBacMbIC JINH3aMH.
Pacuer paccToAaAHus OT JIMH3EI 40 H306pa)KCHI/IH peaMeTa.

Pacder onrruyeckoi CHITBI JTUH3BIL.

I/IsMepeHue (bOKYCHOI‘O PaCCTOSAHUSA JTUH3bI.

HUcnerTanue Mojienei MHUKPOCKOIIa 1 TCIICCKOIIA.




BoHOBEIE CBOHCTBA
CBETa

Ha6ronesne SBienns HHTepepeHInr 3K TPOMArHUTHBIX BOJTH.
Ha6monenue ABeHus T PaKIUHI SIEKTPOMArHUTHBIX BOJIH.
Hab6moeHye sSBieHus ONISIPU3aALIHK dJIEKTPOMArHUTHAIX BOJIH.
VisMepeHHue ITHHEI CBETOBOM BOJHEL I10 Pe3yJIbTaTaM HaOMONeH)S
sBeHns uHTepdepennuu. HalbmoneHue ABIEHUs AUGPAKIKEY CBETA.
Habmonenne sBIeHHs TONAPM3AIMH ¥ Juciepcuu csera. llomek
pasnmuuit ¥ CXOICTBA MEXIY JHU(PaKUMOHHBIM H JHCIEPCHOHHBIM
CIIEKTPaMH.

[IpuBeneHHe NPUMEPOB TOSABIEHHS B IPHPOAE M HCIOJH30BAHMA B
TeXHHUKE SBIEHHH HHTepdepeHIMd, MPpaKind, NOJIpU3aAnuA |
mucmepcud  cBeTa. llepeumcieHde METOJOB IO3HAHMS, KOTOPBIC
HCIIOJIB30BAHBI IPH U3YICHUHU YKA3aHHBIX SBICHUH

6. DjeMeHTHl
KBaHTOBOH
107632087

KsauToBas onTuka

Hab6monenne dotosnexrpuueckoro dpdexra. OObACHEHHE 3aKOHOB
CroJeToBa Ha OCHOBE KBAHTOBBIX IIPEICTABICHAN.

PacyeT MaKCUMAIBHONM KHHETHYECKON SHEPTHH 3JIEKTPOHOB IIPU
doroanexTputdeckoM 3pdexre.

Orupenenenne paGoThl BHIXOJA STEKTPOHA MO IPaduKy 3aBHCHMOCTH
MAKCHMAIbHOH KHHETHYECKOM dHeprun (POTODIEKTPOHOB OT YacCTOTHI
cBeTa. MsMepenue paboThI BEIXOAA SJIEKTPOHA.

Ilepeuncnenue npuOOPOB YCTaHOBKM, B KOTOPBIX IPHMEHAETCS
GesunepuroHHOCTh hoTodddeKTa.

O6BscHEHIE KOPIYCKYISPHO-BOIHOBOTO yallu3Ma CBOHCTB (OTOHOB.
OGbsiCHEHHE PONM KBAHTOBOM ONTHKM B Pa3BHTHH COBPEMCHHOM
¢bu3UKY.

®duzuka aroMa

Hab6nronenue MuHERYATHIX CIIEKTPOB.

Pacuet 4acTOTHI ¥ IJIMHBI BOJHBI HCIyCKAEMOTO CBETa MPU IEPEXOe
aTroMa BOZOPO/a M3 OAHOTO CTAllMOHAPHOIO COCTOSHUS B IPYTO€.
O6BsicCHEHNE IPOUCXOXKICHUS JUHEHIATOrO CIIEKTpa aroMa BORoOposaa
¥ pa3uy¥s JIMHEHYATBIX CIIEKTPOB Pa3iuIHbIX Ia30B.

Vccnenosanue THHEWIATOro CEKTpa.

HCCJ’ICZ[OBaHHe nIpuHOHIIAa paGOTLI HIOMHHGCHGHTHOI’I JIaMIIBI.
Hab6monenue 1 00bICHEHUE IPUHIMIIA JEHCTBHUS 1a3epa.

[TpuBeieHrE IPUMEPOB HCIIOIB30BAHMS J1a3epa B COBPEMEHHOM

HayKe U TEXHHKE.

Hcmosnp3oBanue VHTepHeTa T OMCKa HHQOPMALHH O EPCIEKTUBAX
IpHAMEHEHHUS J1azepa

®duzpxa aTOMHOIO
sa1pa

HabnroneHue TpeKoB anb(a-dacTul] B kKamepe Buibcona.
PerucTpupoBaHHe SANCPHBIX M3JIyYeHHH C IIOMOINBIO CUCTYMKA
I'edirepa.

Pacuer sHepruu CBSI3M aTOMHBIX SI€ED.

Ompenenenyie 3apsaia H  MacCOBOTO YHCia aTOMHOTO 1P,
BO3HUKAIOIIErO B pe3yJbTaTe paJHOaKTHBHOIO pacnana.




Boiuncienye SHEPrHH, OCBOOOXHAIOIIEHCS MpPH  PaJHOaKTHBHOM
pacrafe.

OnpeneieHne IPOIYKTOB SIePHOH PEaKIiH.

BrruncieHne sHEpPruy, 0CBOOOKIAIONIEHCS TIPH SIEPHBIX PEAKIHSX.
TToHUMaHHe NPEHMYIECTB U HEJOCTATKOB HCTIONB30BaHMs aTOMHOH
SHEpPrMM ¥ MHOHM3HPYIONMX H3JIYYeHWH B  IPOMBILICHHOCTH,
MEIHUIIIHE.

UsnoxeHne CyTH  OKOJNOTHYECKMX  IIpoOiieM,  CBA3AHHBIX  C
GHONOTMIECKUM IeHCTBHEM PAIMOAKTHBHBIX H3/TyYCHUH.

IIpoBenienne KiacCHUKAIMK  SNMEMEHTApPHRIX — 9acTHLl TO  HX
dusmUecKkuM XapaKTepHCTHKaM (Macce, 3apsaiy, BPEMCHH KU3HH,
CIIMHY H T. 1.).

[loHMMaHMe IEHHOCTEH HAY4HOTo ITIO3HAHWS MHpa HE BOOOLIEC IJif
YeloBedyecTBA B LIEJOM, a Ui KaKAOro oO0ydaromerocs JH4HO,
[EHHOCTEH OBJIAJEHMS METOIOM HAyYHOTO NO3HAHUS AJIA JOCTHKEHUSA
ycriexa B JJI000M BHJIE IPaKTUYECKOH AEATENBHOCTH

7. DOBOMIOLHUA

Bcenennoii
CrpoeHue u Habmonenue 3a 38e31aMu, JIyHOH U ITaHeTaMH B TEJIECKOIL.
pasBUTHE Hab6moenune colHeulbIX MATEH ¢ TOMOIIBIO TENECKOIa U COHEYHOTO
Bceenennoi JKpaHa.

Wcnone3oBanue VHTepHETa [l TOUCKA M300paXKeHUH KOCMHIECKHX
06BexToB 1 nEGOopMAaIK 00 UX 0COOEHHOCTSIX.

OGCyXIeHHe BO3MOXKHBIX — CliGHAapueB dBoNIonun  BceneHHOM.
Ucnons3osanue VIHTepHETa UL TIOMCKA COBPEMEHHOM HH(pOPMALHY O
passutiH Bcenennon. OueHka MHGOPMaUKK € HO3UIMH €€ CBOHCTB!
JOCTOBEPHOCTH, OOBEKTHBHOCTH, OJIHOTHI, aKTYaNbHOCTH H T. 1.
DBOMIONH 3Be3]. | HIIOTE3a IPOUCXOKIECHUS COJTHEYHOM CHCTEMBL
BrumcieHde SHEPrUM, OCBOOOMKTAIOIIEHCS IIPU  TEPMOAAEPHBIX
peaxiusX.

dopMyaupoBKa IPOOIEM TEPMOALEPHOM IHEPreTHUKH.

OGBCHEHHE BIMAHUA CONHEYHON aKTUBHOCTH Ha 3eMJIIO.

[ToHMMaHMe pPOJM KOCMHYECKHX HMCCIECNOBaHUM, HX HAy4HOro H
9KOHOMHUYECKOTO 3HAYCHHU.

O6CY>K)I€HI/I€ COBPEMCHHBIX THUIIOTE3 O HpOI/ICXO}KlIeHI/II/I coNHeuYHo
CHUCTEMBL.




4. YCJOBUSI PEAJU3ALNY YYEBHOU JUCHUAIIMHDBI

4.1. Tpebopanusi K MHHUMAJILHOMY MAaTCPHAILHO-TEXHHYCCKOMY obecreueHuIo
Peanuzaiyst  yueOHOM  JMCLUMIUIMHEL  TpeOyeT —Haluudus yueOHOro KabuHETa (PH3HMKH,
1abopaTopHH.

O6opysosanue yuebHoro kabunera: AeMOHCTPAMOHHOE 10 pasjienaM.
TexHuueckne cpeactBa ob6ydenus: HOYTOYK, NMPOEKTOP, JKpaH, HabOp NEMOHCTPALHMOHHBIX
(pMIBLMOB 110 pa3aesam. :

4.2. Mndopmanuonnoe obecneuenue odyaeHust

[lepeuens  pexomenayeMblx — y4eOHbIX — M3[@HMH, HHTEPHET-PECYPCOB, JLOTTOJIHUTES bHOM
JIUTEPATYPbl

Pexomenpyemasi Jiureparypa

OcHOBHbIC HCTOYHHKH:

| .Msikumes, lennanuit Slcosnesny. @usnka: yuebnuk s 10 knacca 0611eo6pa3oBaTeNbHbIX
OpraHu3aluii ¢ IPUI0KEHHEM Ha HICKTPOHHOM HocuTene: 6a30Bbli 1 Ipo(HIbHbIN
yposuu/T".S1.Msaxuwes, b.b.byxosies, H.H.Corckuit-22-eusn.-Mocksa: IIpoceienne,2013.-
366¢.:ui1.+1 anextpon. ont. guck (DVD) (1,02 T'6).-(Knaccuuecknit kype)-ISBN978-5-09-
029646-5.-1SBN978-5-09-029758-5 (DVD).

2 Mscuwmes, Dennanuit Skopnesuu. ®usuxa: yaeGuuk s 11 knacca o6meodpasosaresbHbIX
opraHu3aLuii ¢ NPUIIOKEHUEM Ha SIEKTPOHHOM HOCHTelle: 0a30Bblii U PO UIIBLHBIA
ypoHu/I".S1.Msikuwes, B.5.Byxosues, H.H.Corcknii-23-¢ m3n.-Mocksa: [Tpocselenne,2014.-
399¢.. (4) i1, LUB. WILIMIL., OPTP., UB. WL +1 anekTpon. onT. auck (DVD) (885M0).-
(Knaccuueckni Kkype)-ISBN978-5-09-032373-4.-1SBN978-5-09-0322234-8 (DVD).

3.®dusnka. [Tnackuit A.A., I'pakosckuit I 10, YueOuux 1is CTyACHTOB CPEAHETO
npogeccronansioro obpasosanus. M.: POPYM: MHOPA | 2013 - 560c.: un.-(Cepust
«ITpodeccuonansnoe obpasosanue») ISBN 5-8199-0043-X (®OPYM)

4

4 Puimkesny, Anppeit [Tapnosuu. ®usnka. 3anaunuk: 10-11 knacesl: yuedHoe rnocobue s
o6u1eoGpazoBaTebHbIX yuebHbix 3aBenennit/A.IT. Poivkesnd.-18-¢ u3i., crep.-Mockaa:
Jlpoa,2014.-188c.:un.-(3anaunnky «Ipodsr»). ISBN978-5-358-13037-1.

JJ‘() FOJTHUTCILHBIC HCTOYHHMKH!

|.PoiMienuy, Annpeit Tlanopud. @usuka. 3aJautuk: 10-11 xJacesl: mocoOue s
0611e06pazoBaTesbbIX yueOHbIX 3apeneHui/A I1.PoiMkesny.-10-¢ UL, crep.-Mocksa:
Ipo¢a,2012.-188c.:un.-(3anaunuku «Apodni»). ISBN978-5-358-10488-4..

2.Puivkesuy, Anpeii ITapnosuu. ®usuka. 3apaunnk: 10-11 knaccor: nocodue ams
061e0bpazoBaTenbblX yueOHbIX 3aeneHuit/A. I Peivkesny.-17-¢ U311, crep.Mockna:
Jpoa,2014.-188c.:un.-(3anaunnku «[Ipodsr»). ISBN978-5-358-1 1908-6.

3.JlaGoparopubie paboThl MO (pU3KKE C BONPOCAMH U 3a[aHUAMMU.

Yye6Hoe nocodue / Tapacos O.M., - 2-¢ u3a., Henp. u 1o, - M. Popym,

HULL MHBPA-M, 2016. - 96 ¢.: 70x100 1/16. -

(Ipodeccuonanbroe obpazosanne) (O6n0xka. KbC) ISBN 978-5-91 134-585-3



5. KOHTPOJIb 1 OIIEHKA PE3YJIBTATOB OCBOEHMA YUYEBHOU

JUCITUAILIAHBI

KoHTpoas M oOHEHKA pE3yJNBTATOB OCBOCHHA Y4YeOHOM MMCHMINIAHBI OCYLIECTBIAETCA
IIperiofaBaTelleM B IPOIlECCe MpPOBEIEHMsS NPAKTHYCCKHX 3aHATHH M 1MabopaTopHbIX DaboT,
TECTHPOBAHHSA, a TAKXKE BBIIOJHEHHS 00YJarOIMMKCS HHIMBANYAJIbHBIX 3aJaHMH, IPOEKTOB,

ucciaeioBaHui.

Pe3yabTaThl 00y4eHus
(0cBOEHHBIE YMEHMS, YCBOCHHbIC 3HAHUA)

®opMBI H METOIbI KOHTPOJIA H
OLIEHKH Pe3yJIbTATOB 00y41eHus

ChopMupoBaTh NPEACTABICHUM O POIX U MecTe (PU3UKH
B COBpPEMEHHOH HAy4yHOH KapTHHE MHpa; IOHUMATh
Gu3HUecKyr0 CYIIHOCTh HaOMIORaeMBIX BO BceneHHOM
aBjieHuit, pois QUMK B (POpPMHPOBaHMM Kpyrosopa H
byHKIHOHATEHOH I'PAMOTHOCTH HEIOBEKA JUIA PEUICHHS
IIPaKTHYECKHX 3a/1a4;

—BIAJIETh OCHOBOTIOJIATAIOIIUMH (GU3HUECKUMHU
NOHSTHSIMH, 3aKOHOMEPHOCTSIMHY, 3aKOHAMH U TEOPHAMH,
- YBEpPEHHOE HCIOJIH30BaHUE (U3NIECKOH TEPMHHOIOTHH
¥ CHUMBOJIHKH;

— BJaJeTh OCHOBHBIMH METOJAMH HAy4HOIO IO3HAHHS,
HCIIONB3YeMBIME B (u3uke: HaOMIONCHUEM, OIKMCAHUEM,
HU3MEPEHUEM, IKCIIEPHMEHTOM;

— ymeTh oOpabaTeIBaTh  pPe3yNbTaThl  U3MEPEHHH,
o0HapyKUBaTh 3aBUCUMOCTD

MeXay ~— (GU3MYECKUMH  BEIHYHHAMH,  OOBACHATH
HOJIyYEeHHBIE Pe3yIbTaThl U

JleJIaTh BBIBOJIBI;

— c(hopMHpPOBATH YMEHHS peInaTh GU3NUIESCKHUE 3a/1a4u;

— chopMHpOBaTH YMEHHS MIpPUMEHATH IOJyYEHHBIE
3HaHUS OIS OOBSICHEHMS  YCIOBHH  IIPOTEKAHHMS
dusnueckux SBICHHHA B IIPUpPOAE, NpodeccHOHaNbHOMI
chepe W MU UPUHATHS NPAKTHYECKHX peELIEHUH B
IIOBCEIHEBHOM XU3HHY;

— copMHpPOBaTh COOCTBEHHYIO IIO3UIHIO IO OTHOLIEHHIO
K ¢usudeckod wuHQOpMAaIHH, MOTydaeMOH H3 PpPasHBIX
HCTOYHHKOB.

JK3aMcEH.




