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PaGouas mporpamma Kypca BHEYPOYHOU AESITEIBHOCTH «TpyaHBIE BOMPOCHI
buszuku. 8 kmacc» (mamee — Ilporpamma) BKIIIOYAeT TMOSICHUTENBHYIO 3aIlUCKY,
comepkaHue OOydYeHHWs, IUIaHUPYEMBbIE pPE3yJbTaThl OCBOCHHUS IPOTPaAMMEI,

TEMATUYICCKOC IIJIIAaHUPOBAHHC.

HOACHUTEJIBHASA 3AIITMCKA

O01mas xapakTepuCcTHKA Kypca

PabGouass mporpamMmma Kypca BHEYPOUHOU JEATENbHOCTH «TpyIHBIE BOMPOCHI
bu3ukn» pazpaboTaHa B COOTBETCTBUM C TpeOoBaHusiMU  (elepaTbHOTo
rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJapTa OCHOBHOI'O 00IIero oOpa3oBaHMUsI
(®I'OC OOO) u HampaBiieHa Ha oOpraHuzaiuio oOyudeHus (HU3MKE, BBIXOJSIIETO
3a pamku ¢eaepanbHO pabodedt mporpaMMbl MO0 (U3UKE OCHOBHOTO OOIIEro
obpazoBanus (OPII OOO) 6Ga3oBoro ypoBHs, C y4e€TOM HCIIOJIL30BAaHUS BHJIOB
JEeSTENBHOCTH 00YYaIONINXCSl, OTIIMYHBIX OT YPOUHBIX.

[Tpu pazpabotke [IporpaMMbl yYUTHIBAIUCH CAEAYIONINE JOKYMEHTHI:

— pacnopsikenue [paButensctBa Poccuiickoit @enepanuu ot 19 Hosiops 2024 r.
Ne 3333-p «O06 yTBepKIeHUM KOMILIEKCHOTO TUTaHA MEPONPHUSTUMA IO TOBBIIIECHUIO
KayecTBa MAaTEMaTUYECKOTO0 M ECTECTBEHHO-HAyYHOro OOpa3oBaHUs Ha TMEPUOJ
1o 2030 romax;

— nucbMo MuHuctepcTBa npocsenieHuss Poccuiickoin denepanuu oT S5 U0
2022 1. Ne TB-1290/03 «O HampaBI€HUM METOJIMYECKUX PEKOMEHIAIIUI»
[0 OpraHW3allid BHEYPOYHOW NEATEIFHOCTH B paMKaxX pealu3aiud OOHOBICHHBIX
denepanbHbIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHJAPTOB HAYAJILHOTO OOIIETO

¥ OCHOBHOT'O 00111eT0 00pa3oBaHMsl.

AKTYyaJIbHOCTH Kypca

B ycioBusAx peamusanMu  CTPATETHMYECKOW 3aJadyd MO  JTOCTHXKEHHIO
TEXHOJOTUYECKOTO CYBEPEHUTETA CTPAHBI Mepe/l GU3NIeCKUM 00pa30BaHUEM B YHCIIE
[JIABHBIX TOCTABJICHBI CJICAYIOIIME LEIU: MOATOTOBKAa OOY4YalolMXCs B MpOIEcce
o0yueHus pu3nKe K BHIOOPY MpodhecCuid, CBI3aHHBIX C PA3BUTHEM €CTECTBEHHBIX HAYK

Y TEXHOJIOTUH; pa3BUTHE TBOPYECKUX M MCCIEAOBATEIBCKUX CIOCOOHOCTEH
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oOydJarommxcs. BaXHBIM KOJWYECTBEHHBIM IIOKa3aTeJIeM TIOBBIIICHUS WHTEpeca
K (pU3MKe SBISETCS POCT KOJMYECTBA BBIMTYCKHUKOB, BBIOMPAOIINX (HU3UKY
HA TOCYIaPCTBEHHOU UTOTOBOM aTTECTALIUU.

OcBoenue [IporpamMmbl CIOCOOCTBYET MOBBIIIEHUIO MOTHUBAIIUN 00 y4AIOITUXCS
K M3Y4eHUIO (HU3MKH, TIO3BOJIICT UM Ha MPAKTUKE MMO3HAKOMHUTBECS C (PU3NICCKUMHU
SIBIICHUSIMHM, SKCIEPHUMCHTAJIBHO H3Y4YUTh (HU3UYECKHUE 3aKOHOMEPHOCTH, Pa3BHTh
UMEIOIIUECSs W TPUOOPECTH HOBBIE IMPAKTHYECKHE YMCHHS W HaBBIKM B 00JIacTH
TUTAHUPOBAHUS, TMOJATOTOBKH, MPOBEJCHUS, aHAIM3a U WHTEPIPETAlUd (PU3HIECKOTO
OKCIIEPUMEHTA, HAYYUTHCS NPHUMCHSITh TEOPCTHUCCKHE 3HAHUS JUIT OOBSICHCHHUS
(GU3HYECKUX SIBJICHUH W MPOIECCOB, HE TOJILKO IS PEIICHHS PacUeTHBIX 3ajad
BBICOKOTO M OJMMITHATHOTO yYPOBHEH CJIOKHOCTH, HO M B CHTYaIlUSX YXU3HCHHOTO
xapaktepa. [IpenycmoTpennbie [IporpaMMoi BUIBI ASATEIBHOCTH (MHAMBUYaTbHAS
W TpymnmoBas TPOCKTHAs W HCCJICAOBATENIbCKAs JCATCIBHOCTh) CIIOCOOCTBYIOT
Pa3BUTHIO TIO3HABATEIbHBIX, PETYJSITUBHBIX © KOMMYHUKATHBHBIX yMEHUH
oOyuaromuxcsa. [Iporpamma COOTBETCTBYET H€€ MNPUKIAAHONW HAMpPaBICHHOCTH,
KOTOpasi, B 4MCIie IPYTUX HJEH, MOJOKEeHa B OCHOBY Kypca (PU3MKH, U3y4aeMOro
Ha YpPOBHE OCHOBHOTO 00IIer0 00pa3oBaHUSI.

Kypc moxer ObITh BocTpeOOBaH OOYyYaIOIMMUCS, KOTOPhIE MMEIOT HWHTEpEeC
K U3y4eHUI0 (U3UKHU, TOTOBATCS K YYaCTHIO B OJMMIMAAAaX IIKOJbHUKOB
1o Gpu3KKe, IIAaHUPYIOT YIIyOJIeHHOE n3ydeHue GU3UKH Ha YPOBHE CPEIHEr0 OOIIETro

oOpa3zoBaHMsL.

Leab u 3axa4m Kypca

Peanuzanus BHEYpOYHOU JESATEIBHOCTH SIBISETCS HEOTHEMJIIEMOW YaCThEO
oOpa3zoBaTelpHOTO  TIpollecca, obecmednBass B TOM  4YHCIE€  BO3MOXKHOCTH
dopMupoBaHusi 00pa30BaTEIBHBIX MPOTPAMM PA3IUYHOTO YPOBHS  CIIOKHOCTH
M HAIpaBJIEHHOCTH C Y4e€TOM O0Opa30BaTeNbHBIX MOTPEOHOCTEW M CHOCOOHOCTEH
00yyJaroluxcs, BKIto4Yast OJJapEHHbIX IEeTeH.

Heab kypca — obecnieynuTh WHAMBHUAYAJIbHBIE MOTPEOHOCTH OOYYarOLIUXCS B

M3yueHUH (PU3UKH, B YCIOBUSX, KOTJla yueOHbIN TUIaH 00pa30BaTebHON OpraHu3aluu



npeaycMaTpuBaeT u3ydeHue yudeOHoro mpeamera «®Duszuka» TOJIBKO Ha 0a30BOM
YpOBHE.

[Iporpamma pazpabotrana ¢ ydeToM pekoMmeHAanui ¢denepanbHol paboueit
MporpaMMbl BOCIIUTaHUS. B 4aCTHOCTH, OHA YYUTHIBAET MCUXOJIOTO-T1€JarOTHUECKUe
O0COOEHHOCTU COOTBETCTBYIOIIEH BO3pAaCTHOUM KaTeropuu oOydatromuxcs. [Iporpamma
CIOCOOCTBYET JIOCTMIKEHHUIO JTUYHOCTHBIX PE3YJIbTATOB OCBOCHUsSI 00pa3oBaTEIbHOMU
nporpammsl 110 ¢puszuke B coorBeTcTBUU ¢ DI'OC OOO U COOTBETCTBYET CIEAYIONTUM
OCHOBHBIM HaIpaBJIEHUSIM BOCITUTAHMUSL:

1) matpuoTUYECKOE€ BOCIUTAHHUE: I[IEHHOCTHOE OTHOIICHHE K JOCTHXKCHUSIM
POCCUNCKHUX YUEHBIX-(PU3HKOB;

2) rpaXaaHCKO€ U JyXOBHO-HPABCTBEHHOE  BOCIHMTAHUE: TOTOBHOCTH
K aKTUBHOMY Y4YacTHIO B OOCYXJCHUU OOIIECTBEHHO 3HAYMMBIX W ATHYECKHUX
po0JIeM, CBSI3aHHBIX C TPAKTUUECKUM MMPUMEHEHUEM JIOCTUKEHUN (PU3UKH;

3) IEHHOCTH HAY4YHOI'0 MTO3HAHUS: OCO3HAHUE IIEHHOCTH (PM3UYECKON HAYKU KaK
MOIIIHOTO UHCTPYMEHTA MO3HAHUSI MUPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTHM, BaKHEHIIIEeH
COCTaBIIAIOIICH KYJIbTYPhI, OPUEHTAIIMS B JIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY
HAyYHBIX TPEACTABICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJIBI;
pa3BUTHE HAy4YHOW  JIOOO3HATEIBHOCTH, HMHTEpeca K  HCCIEAOBATENbCKOU
JeSITENIbHOCTH;

4) TpyioBO€ BOCHHUTAHHUE: MHTEPEC K MPAKTHUYECKOMY U3Y4YeHHUIO Tpodeccuii,
CBSI3aHHBIX C (DUBHKO;

5) 9KOJIOTUYECKOE BOCTHUTAHWE: OpPUEHTAIlMS Ha TNpPUMEHEHHE (DUIUIECKUX
3HAHUH JUIS PEIICHUS 3a/1a9 B 00JIaCTH OKPYIKAIOIICH CPeIbl.

N3yuenue kypca HanpaBieHo Ha GOpPMHUPOBAHUE Yy 00YHAFOIIHMXCSI:

— cUCTeMBbl (PU3MYECKHX 3HAHUH KaK CHCTEMOOOpPAa3ymIIero KOMITOHEHTA
€CTECTBEHHO-HAYYHONW KapTHUHBI MHUpa, KaK OCHOBBI ISl MOHUMAaHHS (DU3NYECKOM
CTOPOHBI SIBICHUM OKPY’KaIOIIETO MUPA;

— UHTEpeca Ha NPOJOJLKEHHME OOYydYeHHsI Ha YPOBHE CPEHETr0 OOIIero
00pa3oBaHMs.

B pamkax pemieHust OCHOBHBIX 3aj1au [[porpaMmbl TOJKHO OBITH 00ECTIEYEHO:



— mpuoOieHne  oOydYaromuxcsi K  CaMOCTOSITEIBHOM  MO3HaBaTEIbHOU
Y UCCJIEI0BATEIbCKOM AEATENBHOCTH, K HAYYHBIM METO/IaM MO3HAHMUS;

— (dopmMupoBaHUE Y OOYYAIOUIMXCS MOTHUBAIMM U Pa3BUTHE CHOCOOHOCTEH
K U3yUYEHUIO (PU3UKH;

— (dopmupoBaHUE Y 00YUYaIOIINXCSI YMEHUN OOBSICHITH U OIICHUBATH SIBIICHUS
OKPY’KaIOIIEro MUpa, UCTIOJIb3YsI 3HAHUS U OIIBIT, MOJTYyUYSHHBIC TPU U3YUYCHUU (PUBHKH,
OPUMEHATh WX TPU PEIICHUU MpoOJieM B TMOBCEAHEBHOW JKU3HU M TPYIAOBOMU
NS TeNIbHOCTH;

— OCO3HaHHME OOYyYaIOIIUMHCS UEHHOCTH (U3MYECKUX 3HAHUW B IKU3HU
YeJIOBEKa, TOBBINICHUE YPOBHS DKOJOTUUECKON KYJIbTYPhI, HENPHUATHE ICHCTBUH,
MIPUHOCSIINX BPEl OKPYKAKOIIEH Cpelie U 310POBBIO JIFOIEH;

— npuoOpereHrne  OOyYalOUMMHUCA  ONbITa  CAaMOIO3HAHHUA,  KIIFOUEBBIX

KOMHGTGHHHﬁ, H€O6XO)II/IMBIX JJIA pa3/IndHbIX BUIOB ACATCIbHOCTH.

MecTo Kypca B 00pa3oBaTeibHOM Mpolecce

Bo ®I'OC OOO nna ob6s3aTenbHOr0 OOy4YeHHUS yTBEPXKACHBI JBa YPOBHS
OCBOCHHUSI pabouux mporpaMm 1o ¢us3uKe: 0a30BBIM W YIIIYOJCHHBIM, HadyWHAs
c 7 xmacca. ConepxaHue mporpaMmbel 1o ¢usuke (yriayOJIeHHBIH YPOBEHD)
HAlpPaBJICHO HA  yJIOBJIETBOPEHHME TMOBBIIMICHHBIX 3alPOCOB  OOYYaAIOIIUXCH,
CTpeMsIIuXcs K 6oJee TIIyOOKOMY OCBOCHUIO MPEAMETHBIX pe3ynbTaToB. [IporpamMmma
Kypca BHEYpOUYHOH JesiTenbHOCTH «TpymHble BOMpOCH (PU3MKH» HaNpaBieHA
Ha pacIIMpeHre 3HAaHUN 00yJaromuxcs mo Gu3MNKe sl KIacCOB ¢ 0a30BBIM yPOBHEM
oOydeHust pU3MKe.

TemaTndeckoe TUTAaHUPOBAHUE B MPOTPaMMeE Kypca BHEYPOUHOU JEITEILHOCTH
«TpynHbIe BOPOCH (PU3UKU» COCTABICHO TaK, YTO PACTIPEIEICHHUE COIEPKATEIBHBIX
pa3zesoB B HEM CUHXPOHU3MPOBAHO C 005S3aTeIHLHOM MPOrpaMmoii 6a30BOT0 YpOBHSI.
Peanuzanms comepkanus mpeaiaraetcs B GopmMax v BUAaX IEATeIbHOCTH, OTIUIHBIX
oT ypouHblx. ClemyeT OTMETHUTh, YTO JaHHBIH KypC BBICTPAWBACTCS HE TOJIBKO
Ha pacmupeHu GU3NIECKOT0 COJepKaHus 0a30BOTO YPOBHs, HO W HA MOBHIIICHUH

YPOBHA CJIIOKHOCTH 3a4a4, IpCalaraCMbIX I pCIICHUA.



PabGouass mporpamMmma Kypca BHEYPOUHOU IeATENbHOCTU «TpyaHbIE BOMPOCHI
bu3ukn» TpeaHazHaueHa s peann3anuu B 7-9 knaccax. Dopmbl ESTEIBHOCTH
oOydJaromuxcs MpeaycCMaTpuBalOT aKTUBHOCTb U CaMOCTOSTEIBHOCTh, COYETAIOT
WHJMBUAYaJIbHYIO U TPYNNOBYIO (POpMbl paOOThI, OTIUYAIOTCS OT YPOUHBIX OoJiee
HIUPOKUM HCIIOIb30BaHUEM IIKOJBHOTO buznIecKoro HKCIIEPUMEHTA,
HCCJIEZIOBATEIHCKON M MPOCKTHOM JIEATEIbHOCTH, PEIICHUEM HECTaHAAPTHBIX 3a/1a4 U JIp.
CtpykTypupoBaHUE TEMaTHYECKOro IUIaHUpoBaHUs B I[Iporpamme cOOTBETCTBYET
MOPSIIKY U3YYECHUS Pa3IeoB U TeM (PU3MKK 0a30BOT0 YPOBHS B OCHOBHOM IIKOJIE, TEM
cCaMbIM O00ECIIeYMBACTCS MPEEMCTBEHHOCTh YPOUYHON W BHEYPOUYHOH JAESTEIbHOCTU
¥ BO3MO>KHOCTb OCBOCHHS ITPOTrpaMMBbI B IpyIIax MepPeMEHHOTO COCTaBa.

Peamuzanus [lporpamMmbl  mipejmosiaraeT COYETaHHE PA3JIMYHBIX  BHUIOB
NeATeNIbHOCTH oOydaromuxcs. st rpynmnoBoii paboThl MPeyCMOTPEHBI: TUCKYCCHUH;
pabota HajJ nMpoekTaMu (BBIOOP TEMBI MPOEKTA, IUTAHUPOBAaHUE PabOT, pacipeiesieHre
poJieil, B3aMMOOLIEHKAa TPH BBINOJHEHUH TPYNNOBBIX MPOEKTOB); MOHTaxX
DKCIIEPUMEHTATBHBIX ~ YCTAHOBOK;  TpOBEJIEHHE  (PU3MUECKUX  H3MEpEeHUM
MOJl PYKOBOJCTBOM YUHUTENs; OOCYXKIeHHWE (PU3NYECKUX SABJICHUW M MPOIIECCOB;
000CHOBaHHE MOJICJICH TIPU PEIICHUH pacueTHBIX 3a7a4. B MHAMBUIyaTbHON paboTe
OporpaMMON  TPENyCMOTPEHBI: 00paboTka W  WHTEpIpeTanus pe3ysbTaToB
bu3nuecknx H3MEpPEHUH; MOCTPOCHHE YCTHOTO WM MHCHBMEHHOTO OOOCHOBAaHMS
IpU PELICHUM KAaYECTBEHHBIX 3a/1ay, 3alUCh CHUCTEMbl YPABHEHHUU W BBINOJHEHHE
MaTeMaTH4YeCKUX pacueToB IMPU PEIICHUM 3a7ay; [OUCK, HHTEepIpeTalus,
npeoOpa3oBaHue W MPUMEHEHHE MH(OpMAIMK €CTECTBEHHO-HAYYHOTO COJACpPIKAHUS.
Takue BUABI 1€SITENHHOCTH OMOTAIOT pa3BUBATh Y 00OYYAIOLIUXCS, C OAHON CTOPOHBI,
HABBIKA BOCTIPUATHS HOBOW HMH(OpMAIMU MPU Pa3IUYHBIX CIIOCO0ax ee IMOoJaudu,
a C Ipyrod — akTUBHOCTh, CAMOCTOSITEJILHOCTh M TBOPYECKOE Hauano. Peanmzanus
[Tporpammsel cmocoOCTBYET HE TOIBKO PACIIUPEHUIO 3HAHUI U YMEHHUHN 00y4JarOIIUXCs
B o0yacti (Pu3WKH (YTO OPHEHTHPYET HA BHIOOP TEXHOJIOTHYECKOTO (MH>KEHEPHOTO)
npopuiass B CpelAHEH IIKOJIe), HO W PA3BUTUI0 y HUX YHUBEPCAIbHBIX Y4EOHBIX

JICHCTBU.



[Tpu peanuzanuu IIporpamMmsl 3aja4a yuuTesss COCTOUT B TOM, YTOOBI CO3/1aTh
IUTsl 00y4aromuxcsi He0OX0AUMbIE YCIIOBUS JIJISl TPUOOPETEHUsI U PAa3BUTHUSL YMEHMUIA,
CBSI3aHHBIX C MIPOBEJICHUEM SKCIIEPUMEHTOB. JlJIs peleHus 3Toi 3ajauu He00X0UMO
Hajguuyue B KaOuHeTe (U3MKM CTAHIAPTHOrO OOOpYAOBAHMS, KOMILUIEKTYIOIIHUX
U PACXOJHBIX MAaTE€pPUAJIOB, TPEOYIOLIMXCS ISl IPOBEEHUs IKcTiepuMenTa. [lepeuenn
npejyiaraéMeix padbotr cpopMUpPOBaH TakuM O00pa3oM, 4YTO TMOJATOTOBKA K HX
IPOBEJICHUIO HE JI0JKHA BbI3IBATH CYHIECTBEHHBIX 3aTPYAHEHUIN — BCE HEOOXO0IMMOE
st peanuzanuu IIporpaMMel, Kak mpaBuilo, JIMOO HAXOJIUTCA B KaOWHETE (PU3HKH,
100 TOCTYITHO B MTOBCEIHEBHOM OBITOBOM OOUXOIE.

Bropas 3agaua yuurens no peanuzanuu [IporpaMMebl cBsizaHa ¢ BO3MOKHOCTBIO
noucka, oOOpabOTKM W TpEACTaBICHUS WHGOPMALMM HAYYHOTO COACpKaHUS
IpU OpraHu3aly TPYNIOBOM MPOEKTHOW W HCCIEAOBATEIBCKON JESTEIbHOCTH.

JIist ycnemHon peanu3aluy CIIEHApUEB MPOEKTOB PEKOMEHJYEeTCsl HCIIOJIb30BaTh
NEPCOHAIbHBIE KOMITBIOTEPhl C YCTAaHOBJIEHHBIMH O(PHUCHBIMU  IPOTPaMMaMHU
U IOCTYIIOM K ceTu IHTepHeT (Kak MUHUMYM OJIMH KOMIBIOTEP ISl KaXK0UM IPYIIIIbI).

[lo ycMOTpeHHIO yduTENs HEKOTOpPbIE 3aHSITHS MOTYT OBITh HCKIIOYEHBI
WIK 3aMEHEHbI. 7151 TOBBIIIEHUSI MHTEPECA K MTPAKTUYECKOMY M3YUEHHUIO TTpodeccuii,
CBS3aHHBIX C (UBUKOH, pEeKoMeHayeTcss BHecTd B [IporpamMmy permoHaIbHBIN
KOMITOHEHT: AKCKYpCHUM HAa MECTHBIC MPEINPUSATHS, B PETUOHAIBHBIE MY3€H, BY3bI

N KOJIJIC KU TEXHUYSCKOM HAIIPaBJICHHOCTH.



COAEPKXAHUE OBYYEHUA

8 KJIACC

Pa3nen 6. TenioBble siBJIeHUS

AmnorponHeie  Moaudukarmu  yriaepona. [loBepXHOCTHOE  HaTsKEHUE,
CMauyuBaHUe, KanmuuisipHble siBieHus. KoapuiueHT moBepXHOCTHOTO HATSIKEHUS.

TennooO6MeH u TemioBoe paBHOBecue. 3akoH HetoTrona—Puxmana. YpaBHeHue
TEIJI0BOT0 OajiaHca.

N3menenune BHyTpeHHEH sHepruu npu (a3oBbix nepexonax. ['paduueckoe
peCTaBICHUE MPOIIECCOB HarpeBaHUsI/OXJIAXK ICHHS BEII[ECTBA.

TenmoBble ABUraTesM W 3allUTa OKpY’)Karolled cpenpl. TemioBbie MOTEpU
B TE€IUIOCETSX.

IIposedenue sxcnepumenma:

BripamuBanue KprucTamioB MOBAPEHHOM COJIM UIIM MEHOTO KyTopoca.

OnbIThl, JEMOHCTPUPYIOIIUME TOBEPXHOCTHOE HATSXKEHHUE, KalWUIAPHbIC
SIBIICHUS U SIBJICHHUSI CMauyMBaHM.

Hccnenoranue mporiecca TEIiooOMeHa Mpy CMEITMBAHUHU XOJIOIHON U rOpsdeii
BOJIBI.

HccnenoBanue Gpa3oBhIX MEPEX0JIOB.

I'pynnossie npoexkmuol IO TEMaM:

[Iporuo3upoBaHue 3KOJOTHYECKUX MOCIEICTBUM MCIIOJIb30BAHUS JBUTATEIICH
BHYTPEHHETO CTOPAHUA.

[Iporuo3upoBaHue >KOJOTHYECKUX IOCIECACTBUUA HUCIIOIb30BaHUS TEIUIOBBIX

Y TUJPOIEKTPOCTAHIUN.

10



Pazgen 7. JiiekTpuyecKkue U MATHUTHBIE SIBJICHUS

Onektpuszauus Ten. 3akoH Kynona. Onektpuueckoe mnosie. DC B menu
IIOCTOSIHHOTO TOKAa. 3akoH Owma [ MOJMHOW IHenu. ONEKTPUYECKHE LENu
U IOTPEOUTENN FIEKTPUUECKON SJHEPTUH B OBITY.

JlelicTBE MarHMTHOTO TIOJISI Ha MNOPOBOJHHUK C TOkoM. Cuma Ammepa
U ompeneieHue ee HanpasieHus. Cuna JlopeHIla U onpeneneHne €€ HamnpaBJICHUS.
VYckopuTenu 3apsyKeHHbBIX YaCTHI.

OnexrporenepaTop. CriocoObl MOMYUEHHS SJIEKTPUUECKON SHEPTUH.

IIpogeodenue sxcnepumenma:

OnexTpuzauuss U OOBSICHEHHE  DJIEKTPHU3ALMU  TeJ, B3aUMOJEHCTBHE
3apsKEHHBIX TE.

[IpoBepka mpaBuiia CIOXKEHUS HAMPSOKEHUH TMpU  TOCIEI0BATEIHLHOM
COEIMHEHUN JABYX PE3UCTOPOB, NpaBWia A CHJIbl TOKa IpPU NapaieIbHOM
COEIMHEHUHU PE3UCTOPOB.

Onpenenenue 3/1C 1 BHyTPEHHETO CONPOTHUBIIEHUSI UICTOYHUKA TOKA.

[IpoBepka BeinoHEHUS 3aKkoHa OMa [1J1s1 TTOJTHOM LIETIH.

Onpenenenue K111 narpeBarersi.

HccnenoBanue NeCTBUS MAarHUTHOTO MOJIS1 HA TPOBOJIHHUK C TOKOM.

Hnousuoyanvuvie npoekmuvl Ha IPUMEHEHHUE CWIbI AMriepa u cuibl JlopeHIa
B TEXHUYECKUX YCTPOUCTBAX.

I'pynnosvle npoekmui IO TEMaM:

DNEeKTPOCTAHIIMU Ha BO30OHOBISIEMBIX HCTOUHUKAX SHEPTUU.

DKOJOTUYECKUE MTPOOTIEMBI SHEPTETUKH.

TonauBHBIEC 3JIEMEHTHI U 3J'I€I(TpOMO6I/IJ'II/I.
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IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA KYPCA BHEYPOUHOM
AEATEJIBHOCTHU «TPYJAHBIE BOITPOCHI ®U3UKN»

Peanuzanus nporpamMMbl Kypca BHEYPOUYHOU AeATEIbHOCTHU « TpyIHBIE BOIIPOCHI
(¢u3MKu» HampapiieHa Ha OOeCleYeHUE JOCTUHKEHUS O00Yy4arOUMMUCS JTUYHOCTHBIX,

MCTAIPECAMETHBIX U IPCAMETHBIX O6pa30BaTeJIBHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDI B uactu:

1) nampuomuueckoeo socnumarnusi; IEHHOCTHOE OTHOIIEHUE K JIOCTUXKEHUSM
POCCUNCKHUX YUEHBIX-(PU3NKOB;

2) epasicOanckoco U OYXOBHO-HPABCMBEHHO20  BOCNUMAHUSA: TOTOBHOCTD
K aKTUBHOMY Y4YacTHIO B OOCYXIEHHWU OOIIECTBEHHO 3HAYMMBIX MU OITUUYECKUX
po0JIeM, CBSI3aHHBIX C TPAKTUUECKUM MPUMEHEHUEM JIOCTIKCHUN (PU3UKH;

3) yenHocmu HayyHo20 NO3HAHUA: OCO3HAHNE IEHHOCTU (PU3UUECKO HaAyKH KaKk
MOIITHOTO MHCTPYMEHTA MO3HAHUSI MUPa, OCHOBHI Pa3BUTHS TEXHOJOTHM, BaKHEHUIIICH
COCTABJISIONICH KYJBTYpHI; pPa3BUTHE HAy4YHOM JI0003HATEIBLHOCTH, HHTEpeca
K UCCJICIOBATENIbCKOMN AeATeILHOCTH;

4) popmuposanus Kyivmypsl 300p08bsi U IMOYUOHAILHO2O OIA2ONONYYUAL:
OCO3HAHHUE IIEHHOCTH 0€30MMacHOro 00pa3a XKU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BXXHOCTHU MpaBWwi O€30MacHOTO IOBEJICHMUS Ha TPaHCIOpPTE, Ha JIOpOrax,
C DJIEKTPUYECKUM M TETUIOBBIM O00PYIOBAHHEM B JIOMAITHUX YCIIOBUSX;

5) mpyodosoco eocnumanus: akTABHOE YYaCTHUE B PEIICHUH NPAKTUYECKUX 3a7a4
TEXHOJIOTUYSCKOW M COLMAJIBHOW HAIPABICHHOCTH, TPEOYIOIIUX B TOM YHCIIC
1 GU3NYECKUX 3HAHUM;, HHTEPEC K MPAKTUISCKOMY M3yUCHHIO TPO(ECCHid, CBI3aHHBIX
¢ GhU3HKOI;

6) sKon02UYEeCKO020 BOCHUMAHUA. OPUEHTAIMS Ha TPUMEHEHHE (PU3UUYECKUX
3HAHUW JIJI peIIeHHMs] 3aJad B OOJIACTH OKpYXKAIOMmEeH Cpelbl, IIaHUPOBAHUS
MOCTYIIKOB U OLICHKH WX BO3MOYKHBIX TTOCIECTBUH JJIs1 OKPY>KAIOIIECH CPE/IbI;

7) adoanmayuu K uUBMEHAIOUWUMCSL YCAOBUAM COYUANLHOU U NPUPOOHOU CPeobl.

HOTpe6HOCTB BO BSaHMOHeﬁCTBHH IIpy BBIIIOJHCHHUHA I/ICCJ'IGI[OBaHI/Iﬁ H IIPOCKTOB
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(u3HUecKOl HaNpaBIECHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUAM JAPYTHUX; OCO3HAHUE
ne(uuuTOB COOCTBEHHBIX 3HAHMM M KOMIETEHTHOCTEW B 00JacTH (U3HKY;
IUIAHUPOBAHHUE CBOETO pPAa3BUTHUSI B MNPUOOPETEHUH HOBBIX (U3MUECKUX 3HAHUU;
CTpEMJICHUE AaHAJIU3UPOBATh W BBISIBIATH B3aWMOCBA3M IPUPOJIBI, 0OIIECTBA

U 3KOHOMHKH, B TOM HHUCJIC C HCIIOJIB30BaAHUECM CI)PISPI‘I@CKI/IX 3HAHUM.

METANPEIAMETHBIE PE3YJIBTATHI

ITo3naBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHBIE eiiCTBHUS:

bazosvie nocuueckue oeticmeusi.

— BBISIBJISIT M XapaKTEPU30BaTh CYIICCTBEHHBIC IPU3HAKH  SIBICHHUA
1 TIPOIIECCOB;

— BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHBOPEYHUS B paccMaTpUBacMbIX (haKTax,
JAHHBIX ¥ HAOJIOJICHUSX, OTHOCSIIMXCS K (DU3UYCCKUM SIBJICHUSM;

— BBISBIISITh NPUYMHHO-CJICICTBEHHBIC CBSI3M TNPU HU3YYCHUU (PHU3UIECKUX
SBIICHUH ¥ TPOIECCOB, JeJaTh BBIBOJBI C HCIOJB30BAHUEM JCITYKTHBHBIX
Y MHIAYKTHBHBIX YMO3aKITIOUCHH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NICCKUX
BEJIMYUH;

— CaMOCTOSITEILHO BBIOMPATh CIIOCOO pelieHus ydeOHOW (H3UUeCcKOM 3a1aun
(cpaBHEHHE HECKOJBKMX BAapUAHTOB pEIICHHS, BBIOOp HamOOJee TOIXOISIICTO

C YYETOM CaMOCTOATENIBHO BBIJIEJIEHHBIX KPUTEPHUEB).

basosvie uccneoosamenvckue oeticmeaus:

— UCIIOJIB30BAaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUI MHCTPYMEHT I1O3HAHUS,
MPOBOJUTh IO CaMOCTOSITEIbHO COCTAaBJICHHOMY IUIAHY OIMNbBIT, HECJIOXKHBIN
du3HUeCKHil SKCTIEPUMEHT, HEOOJIBIIIOE MCCIIeTOBAaHNE (DU3UIECKOTO SIBJICHHUS;

— OILICHUBATh HA MPUMEHHUMOCTh U JOCTOBEPHOCTh MH(OPMAILIKIO, TTOTYYEHHYIO
B XOJI€ MCCJIEIOBAHUS UJIU DKCIIEPUMEHTA;

— CaMOCTOSITEIbHO (POpMyNHpPOBaTH OOOOIIEHUS U BBIBOJABI MO PE3yJIbTaTaMm
MPOBEJECHHOTO HAOIOICHUS, OTIBITA, UCCIICIOBAHMS;

— IPOTHO3UPOBATH BO3MOXKHOE JajbHEIIee pa3BUTHE PUBHUECKUX MPOLECCOB,

d TaKXKC BbIIBUI'aTh IIPCAIIOJIOXKCHUA 00 nx Pa3BUTHUHN B HOBBIX YCJIOBHAX 1 KOHTCKCTAX.
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Paboma c ungpopmayueii:

— TPUMECHSITh Pa3IMYHBIC METOABI, WHCTPYMEHTHI WM 3alpOChl MPU TIOHWCKE
u orbope WH(OOPMAIMU WM JAHHBIX M3 HMCTOYHHKOB C YYCTOM IIPEIIOKCHHOU
y4eOHOU 3a7]a4M U 33/ TaHHBIX KPUTEPHUEB;

— BBIOMpaTh, AaHAIM3UPOBATH, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
nHOOPMAITHIO Pa3TMYHBIX BUIOB ¥ GOPM MPEACTABICHHUS,

— OIICHWBAaTh HAJEKHOCTh HH(POPMAIMKA TIO KPUTEPHUSAM, MPEITI0KCHHBIM
yUUTEIEM WK C(POPMYITHPOBAHHBIM CAMOCTOSITEIBHO;

— CaMOCTOSITEIbHO  BBIOMpAaTh  ONTHMAJbHYIO  (OopMy  MpeacTaBiICHUS
uHPOpMAIMK W WJUTFOCTPHPOBATh pelIaeMble 3a/Jlaud  HECJIOXKHBIMH CXEMaMH,

auarpaMmMamMu, HTHOW rpaduKoi U uX KOMOMHAIIUSMHU.

KoMMyHMKAaTHBHBIE YHHBEPCATbHbIE YUe0HbIE e CTBHUS

Obwenue:

— BBIpa)KaTh CBOIO TOYKY 3PCHUS B YCTHBIX U TMCbMEHHBIX TEKCTaX;

— B Xojae oOCyXIeHHs Y4eOHOro Marepuaja, pe3ybTaTOB JIaOOpaTOPHBIX
paboOT W TMPOCKTOB 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOH TEMbI
M BBICKAa3bIBaTh WJICH, HAIlCJICHHBIC Ha pEIICHUE 3aJayd W  TOJICp)KaHue
0J1aro’KeaaTeaIbHOCTH OOIIEHHNS,;

— COTIOCTABJIATH CBOM CYXKIEHHUS C CYXJISCHUSIMHU JPYTHX YYACTHUKOB JHAJIOTa,
O0OHApPYXUBATh PA3TMINE U CXOJCTBO IMO3HITUI;

— myOJUYHO MPEACTABIISATh PE3YJIbTaThl BBITIOJTHEHHOTO OIBITA, UCCIICIOBAHMUS,

MIPOEKTA.

PerysiTUBHBbIC YHUBEpPCAJIbHbIE YUeOHbIE ACHCTBUS

Camoopeanuzayus:

— BBISBIISITH IPOOJIEMBI JIJIs1 PEIICHUS B dKU3HEHHBIX U YUEOHBIX CUTYaIIMSIX;

— OPUEHTHPOBATHCS B  PA3JIMYHBIX  NOAXOJAaX  MPHUHATHS  PELICHUH

(MHAMBUYyaTbHOE PEILICHUE, IPUHATUE PEUIEHUN B TpYMIIE);
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— CaMOCTOSITEIbHO COCTaBIIATh QJITOPUTM pELICHUA (U3HUECKOW 3a7auu
WIM IUIaH HCCIAEAOBAHMS C YYETOM HMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEM, ApryMEHTUPOBATH NPEJIaracMbl€ BApUAHThI PEIICHU;

— JenaTh BRIOOp ¥ OpaTh OTBETCTBEHHOCTD 3a PEllIECHUE.

Camoxonmpo.ib, IMOYUOHATbHBLU UHMELLEKN:

— JaBaTh aJICKBATHYIO OLICHKY CUTYAIlUH | MPeJIaraTh IIaH €€ N3MECHEHUS;

— YYUTBIBaTh KOHTEKCT U MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh
Opu pelmieHuHu Y4YeOHOW 3ajaud, aJanTUPOBaTh pEIICHHE K MEHSIOIIMMCS
00CTOSTEIILCTBAM;

— OOBSACHATh  TPHYUHBI  JIOCTMDKCHHS  (HEJOCTIIKEHHUS)  pPe3yJbTaTOB
JESATEIIBHOCTH, J1aBaTh OIICHKY MPUOOPETCHHOMY OITBITY, YMETh HAXOIUTh IIO3UTHBHOE
B IIPOM3OIICAIICH CUTYAIUH;

— BHOCHTH KOPPEKTHBBI B JICATCIBHOCTh HAa OCHOBE HOBBIX OOCTOSTEILCTB,
W3MCHHMBIIUXCS CUTYaIUi, YCTAHOBICHHBIX OIMUOOK, BO3HUKIINUX TPYAHOCTECH;

— OIICHMBAaTh COOTBETCTBHE PE3yJIbTATa IIEIH U YCIOBHSIM;

— CTaBHUTh ce0s Ha MECTO JIPYroro 4ejIoBeKa, IOHUMATh MOTUBBI U HAMEPCHUSI
Apyroro;

— TpU3HABaTh CBOE IPaBO Ha OMIMOKY NpPH pelmieHuH (HHU3UYECKUX 3ajad

WIU B YTBEPKIACHUIX HA HAYYHBIC TEMBI U TAKOE K€ IIPABO IPYyroro.

HNPEAMETHBIE PE3YJIBTATHBI:

IIpeamerHble pe3ynbTaThl ocBoeHUsi [Iporpammbl yuyeOHOro Kypca K KOHIY
oOydeHus B 8 Kiacce:

— WCTIONB30BAaTh TOHATHS (arperaTHbIe COCTOSIHUSI BEIIEeCTBA, CIOCOOBI
W3MEHEHUsS  BHYTPEHHEHM DHEpPrUM, DIIEMEHTAPHBIM  JJICKTPUYECKHM  3apsj,
MPOBOJHUKH, TOTYNPOBOAHUKHU, AUIIEKTPUKHA, HWCTOYHHKH MOCTOSHHOIO TOKAQ,
AIEKTPUYECKOE IM0J€, MArHUTHOE MOJie W JApP.) U CUMBOJUYECKHUI S3bIK (PUBUKU
MIPU PEIICHUU YYeOHbIX U MPAKTUUECKUX 3a/1a4;

— paznuyaTh sBIEHUS (TEIJIOBOE pPABHOBECHE, HCIAPEHHE, KOHJEHCalus,

IUIABJICHUC, KPUCTAJJIN3allvid, KUIICHHUC, CIIOCOOBI TCILIOIICPCAadYH, SJICKTPpHU3alus TCI,
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B3aMMO/ICHCTBUE 3apAa0B, JICHCTBUE QJICKTPUICCKOI'O TOKaA, JICUCTBHUE MAarHUTHOI'O

MoJisi HAa TMPOBOJAHUK C TOKOM U Jp.) MO OMUCAHUIO UX XapaKTEPHBIX CBOWMCTB
Y Ha OCHOBE OIIBITOB, ICMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBJICHUE;

— OMUCHIBATh M3YYCHHBIE CBOMCTBA TeN M (DU3NYECKUX SBICHUM, MCTIOJIB3YS
dbu3nUecKrue BEIMUUHBI (TeMIEpaTypa, KOTUIECTBO SJHEPTUH, yIeNbHAs TeTNIOEMKOCTh
BEIIECTBA, YyJelIbHAsg TEIUIoTa IUIABJICHMS, ylelbHas TEIJIoTa MNapooOpa3oBaHMUs,
yJelibHas TeIUIOTa CrOpaHus TOILIMBA, KOA(DPHUIIUEHT TOJIE3HOTO JIEUCTBUS TEIIIOBOM
MAaIlIMHbI, OTHOCUTEIbHAS BJIAXKHOCTh BO3/lyXa, pad0Ta U MOIIHOCTh AJIEKTPUUYECKOTO
TOKa ¥ JAp.), MNpPU OINHUCAHUM TPABWIBHO TPAKTOBaTh (PUBHUECKUNA CMBICI
UCIIOJIb3YEMBIX BEJIMUMH, WX O00O3HAYCHUS M CIUHUIBI (PU3UYECKUX BEJITHYMH,
HaxXOJUTh (HOPMYJIBI, CBS3BIBAIOIINE JAHHYIO (U3UYECKYIO BEIMYUHY C JPYyTUMH
(bU3UYECKUMH BETUYNHAMH;

— XapaKTepu30BaTh CBOMCTBA TeJ, PU3NUCCKUX SBJICHUMN 1 MPOIIECCOB, UCTIONIB3YSI
OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKONM TEOPUM CTPOEHUSI BEILECTBA,
ypaBHEHHE TEIJIOBOro OajlaHCa, 3aKOH COXpaHEHUS AJIEKTPUUYECKOIro 3apsjia, 3aKOH
Kynona, 3akon Owma, 3akoH J[oynda—JIeHna, 3aKOH COXpaHEHUs HEPTUHU, PU 3TOM
pa3nuyaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA U €r0 MAaTEMAaTHUYECKOE BBIPAKEHNUE;

— OOBSICHATH U3YUYCHHBIC PU3NUECKHE SIBICHUS, TIPOIECCHI, CBOICTBA TEJ, B TOM
YHUCJI€ U B KOHTEKCTE CUTyalluii MPAKTHKO-OPUEHTUPOBAHHOIO XapaKTepa, U peuiaTh
KayeCTBEHHbIC 3aJayd, B TOM 4YHCIE TPeOYIOIHUEe YHUCICHHOTO OIICHUBAHUS
XapaKTepHbIX 3HAYeHUW (DHU3WYECKUX BEIWYWH, pEIIaTh pPacyYETHBIC 3aJadyu
M0 U3y4aeMbIM TEMaM Kypca (PU3UKH;

— TPOBOJAWTH TMPSMBIE M KOCBEHHBIC HW3MEPEHUS HW3YYCHHBIX (PU3MUECKHUX
BEJIMYHH C HCIOJIh30BAHUEM aHAJIOTOBBIX U MIU(PPOBBIX TPUOOPOB;

— pacno3HaBaTh MPOCThIE TEXHUUYECKUE YCTPOICTBA (KUIKOCTHBIA TEPMOMETP,

TEPMOC, ABUTATENIb BHYTPEHHETO CTOPAHUS, PEOCTAT U JIp.).
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TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
HaumeHnoBanue
Ne KoimyecrBo ®opma padoThl/XapaKTePUCTUKA
pa3aesioB U TeM OcHOBHOE coepkaHue
n/n 4acoB AeATeIbHOCTH 00y4alomMXcsi
yueOHOro npeamera
Paznen 1. TensioBble AB1eHUA
1.1 | Ctpoenue u cBoiicTBa 3 Mopaenu TBepIOro, JKUAKOTO 1 razoo6paszHoro | [IpoBeaeHne IKCNePUMEHTA:
BCIICCTBA COCTOSTHHM BCIICCTBA. AJIHOTpOHHBIe ° BI)IpaHII/IBaHI/Ie KpHUCTAJIJIOB HOBapeHHOI)'I COJI
MO I(UKAITUHN YTIIepoaa. WJIM MEJHOTO KYyIopoca.
[ToBepxHOCTHOE HaTsHKeHHE, cMmauuBaHue, | [IpoBenenune U 00bsiICHEHUE ONbITOB,
KamWUIAPHBIE SBJICHUS. JIEMOHCTPUPYIOIINX IMOBEPXHOCTHOE HATSKEHHE,
Kosddunuent MOBEPXHOCTHOTO | KaWJUIAPHBIE SIBJICHUS U SBJICHUS CMAYMBAHUS.
HATSDKECHUS JlaGopatopHass  paGora 10  M3MEPECHUIO
ko2 uImeHTa TOBEpXHOCTHOTO HATSIKEHUSI.
Pemienne KayecTBEeHHBIX 32/1a4 M BbINOJIHEHHE
KOHTEKCTHBIX 3aJaHuil
1.2 | TenoBbIie MpoLECCh 8 VnenbHas TEIUIOEMKOCTh BeulecTsa. | [IpoBenenune s3kcnepuMenTa:
TermmooOMeH U TEIIOBOE paBHOBecHE. | e McciaenqoBanue nmpouecca TermiooOMeHa
3akon Hpbrorona-Puxmana. VYpaBHeHue MIPY CMEIIMBAHUM XOJOJHON U rOpsYei BOIBI.
TCIIJIOBOT'O OanaHca. IIponeccel | o HccienoBanue (1)a30BLIX IIepPEX0I0B.
OpCBpalCHUA BelICCTBA | 3aaHnusl Ha OOBACHEHHUE MPOIIECCOB, CBSI3aHHBIX

U3 OJTHOTO arperaTHoOro COCTOSIHUA B IPYroe
(maBneHue W KpUCTaJUIM3alMs (OTBepae-
BaHUeE), UCNapeHue (KUMeHne) U KOHAeH ca-
mus, cyonumanuss W JecyOonumanus).
N3meHenue BHYTPEHHEU JHEPIuu
npu ¢as3oBbIXx mnepexonax. ['padpuueckoe
IpeCTaBICHUE MPOIECCOB HarpeBaHus /
OXJIaXIEHUS BEIIECTBA

C MEepexoJ0M BEUIeCTBAa U3 OJHOTO arperaTHOro
COCTOSIHUS B APYTO€.

Pemenue PacyeTHBIX 3a71a4
OJIMMITMAIHOTO YPOBHEM CIIOKHOCTH

BBICOKOTO,
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HanmenoBanue

Ne KoimyecrBo ®opma padoThl/XapaKTePUCTUKA
pa3/iesioB U TeM OcHoBHOe coep:kaHne
n/n 4acoB AeATeJIbHOCTH 00y4YalouXCsl
y4eOHOro mpeamMera
1.3 | TemoBble qBUraTEN! 3 ITpuHIMIBEL pabOTH TEIJIOBBIX ABUTaTeNeH. | [pynmoBbie MPoOEKTHI 10 TeMaM:

KIIJ TemmoBoro pBurarens. TemnnoBbie
JIBUTATEJIN U 3alIATA OKPYXKAIOIIEH CPEIbI.

TemnmoBkie IMOTEPU B TCIJIOCCTAX

— IIPOrHO3UPOBAHUE IKOJIOTMYECKUX
MIOCJENCTBUM  HWCIOJIb30BAaHUS  JIBUTATENIEU
BHYTPEHHETO CrOpaHus,

— IPOTHO3UPOBAHUE JKOJIOTMYECKHUX

HOCJ'Ie,ZICTBI/Iﬁ HUCIIOJIB30BaHUA TCIUIOBBIX H

TUAPOIEKTPOCTAHIUH.
Pemrenne PAaC4YE€THBIX 3aaavd BBICOKOT'O
U OJIMMIIMAJHOTO YpPOBHEH  CJIOKHOCTH Ha

MPUMEHEHHE 3aKOHA COXPAHEHUS U MpEeBpalleHus
SHEpPruu
B MEXaHUYECKHUX U TEIUIOBBIX Mpolieccax

Pa3nen 2. JaekTpuyecKue U MATHUTHDIE SIBJICHUSA

2.1 | 3apspkeHHBIE Tea 4 Onekrpuzauuss  Ten.  3akoH — Kynona. | [IpoBeneHue IKCnepuMeHTA:
U UX B3aMMOJCHCTBUE 3HeKTpI/I‘leCK06 ToJie o BJIeKTpmauHﬂ A OODBACHEHHE JJIEKTpHU3aUU
T€JI, B3aUMOJICHCTBHE 3apsKEHHBIX TEll.
Pemienne KavecTBeHHBIX 32424  I[PAKTUKO-
OPUEHTHPOBAHHOIO XapakTepa Ha JJIEKTPU3ALUIO
TpEHUEM
2.2 | IlocTrosiHHBIH 10 [TocnenoBarensHoOE u  mnapaimnensHoe | [IpoBeaenune 3kcnepumenTa:

3J'IeKTpI/ILIeCKI/II7I TOK

COEIMHEHUE MPOBOTHUKOB.

OJIC B uenu NOCTOSSHHOTO TOKa. 3akoH OMa
o noiHot 1enu. Pacuer
ANEKTPUYECKHUX Ieneit
DneKTpuuecKkue Lemd U MOoTpeOuTenu

NIEKTPUUYECKON PHEPTUHU B OBITY

MMPOCTBIX

e [IpoBepka mpaBuiIa CIOXKEHUS HANpPSHKEHUI
IPU  TOCJIENI0BAaTEIbBHOM COECIMHEHUM JIBYX
pE3UCTOpPOB,  MpaBWJa UL

CHUJIBI TOKa

Ipu mmapaiiieJIbHOM COCANHCHUN PE3UCTOPOB.

e Onpenenennie OJIC U BHYTPEHHEro COIpO-
TUBJICHUS] HICTOYHHKA TOKA.
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HanmenoBanue

Ne KoimyecrBo ®opma padoThl/XapaKTePUCTUKA
pa3esioB M TeM OcHoBHoOe coaepxanue
n/m 4acoB AeSATeIbHOCTH 00y4aloIMXcsi
y4eOHOro npeamera
¢ [IpoBepka BbINoNHEHUS 3aKk0Ha OMa 1Sl IOJTHOM
LeMH.
e Onpenenenune KIIJI narpeBatens.
Pemienue pacyeTHbIX 3aJa4 Ha CMEIIAHHbIE
COCMHEHUSI TPOBOJHUKOB;, C HCIOJIB30BAHHEM
3akoHa Oma IS TOJHOM IIeIH;, BBICOKOTO,
OJIMMITAATHOTO ypOBHEH CJIOKHOCTH
Ha KIIJ[ HarpeBarens
2.5 | MaruuTHsle SBIIEHNASA 3 JleficTBre MarHUTHOTO MOJIsI HA MPOoBOAHUK | [IpoBeneHue IKCcTIepUMeHTA:
¢ ToxkoM. Cuna Amrepa u onpejeieHue ee | e MccnenoBanue JEHCTBUS MAarHUTHOTO — IIOJIS
HallpaBJICHUs. DJIEKTPOABUTATENb OCTOSH- Ha TPOBOJIHUK C TOKOM.
HOTO TOKa. NuauBuayajbHble NPOEKTHI: IPUMEHEHHUE CHJIBI
Cuna JlopeHna ¥ OonpeAeicHUE €€ HampaB- | Amnepa W cuibl  JIopeHIIa B TEXHHYECKHX
JI€HUs. Y CKOPUTEIIN 3apsyKEHHBIX YaCTHII yCTponcTBaxX
2.6 | DnekrpoMarHuTHas 3 OnekrporeHeparop. CrnocoObl mosydeHus: | ['pynmoBbie MPOEKTHI 110 TEMaM:
WHTYKIUS 3IEKTPUYECKOMN SHEPrUuu — DJIEKTPOCTAHIIMU Ha BO300HOBIISIEMBIX HCTOY-
HUKaX SHEPruy;
— 9KOJIOTUYECKHUE MPOOIEMbl SJHEPreTHKH;
— TOILJIMBHBIE DJIEMEHTHI U SJICKTPOMOOUIIH
OBLIEE KOJIMYECTBO 34

YACOB 110 ITPOI'PAMME
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[Mpunoxenue k padoueit mporpamme

Ka.nenzlapno — TEMATUYIECKO€ IJIAHUPOBAHUE KPY/KKa «pr[lllble BOIIPOCHI (l)I/ISI/IKI/I», 8 kiacc

Ne Hara
Tema 3ansiTHS KoanyecTBo yacoB
n/n ILn1an | dakTt
TenoBble ABJIEHUS
. Mopnemu TBepaOro, KHUIKOTO M Ta3000pa3HOTO COCTOSIHUM  BeIIeCTBAa. AJIJIOTPOITHBIC . 08.09.2026
Mo U (UKAITIH YTIIepOoa.
) [ToBepXHOCTHOE HATSHKEHHUE, CMAYMBAHUE, KAIMIUIIPHbBIC SBJICHUSA. 1 15.09.2026
3 KoaddumeHnTt moBepXHOCTHOTO HATSKEHUS 1 22.09.2026
4 V nenpHasg TEIIOEMKOCTE BEIlleCTBa. 1 29.09.2026
5 | Temnoobmen u Temiosoe paBHoBecue. 3akoH Hprorona—-Puxmana. 1 06.10.2026
6 YpaBHEHHE TEIIIOBOTO Oasanca. | 13.10.2026
[Iporneccnl npeBpamieHns BeiecTBa U3 OJJHOIO arperaTHOro COCTOSIHUS B Apyroe (TU1aBjIeHue U
7 Kpuctaun3anus (OTBEepJEBaHUE), HUCIApeHHe (KUIEHWE) W KOHJCHCAlMsl, CyOnumanus | 1 20.10.2026
necyOomuManus).
3 WN3menenne  BHyTpeHHEHl  sHepruu npu (pa3oBbIX MEpexoiax. 1 10.11.2026
9 W3menenne  BHyTpeHHEHl  sHepruu npu (pa3oBbIX MEpexoiax. 1 17.11.2026
10 I'paduaeckoe npeacTaBaeHUe MPOIECCOB HArpeBaHMs /OXJIaXKJICHUS BEIIECTBA 1 24.11.2026
11 I'padmyeckoe npeacTaBneHNe MPOIECCOB HArpeBaHUs /OXJTaXKICHHS BEIIECTBA 1 01.12.2026
12 [TpunnmIe! padoTe! TemnoBbix aurareneii. KI1J[ temioBoro npurarens. 1 08.12.2026
13 | TenoBkie IBUTATENIH 1 3aIMTa OKPYKAIOIICH CPEJIbI. 1 15.12.2026
14 | TemoBbie MOTEpHU B TEIIOCETSX 1 22.12.2026
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BHCKTqueCKHe N MAarHuTHbIC ABJICHHUA

15 DnekTpu3anus TeJL. 29.12.2026
16 3akon Kynona. 12.01.2027
17 DNEKTPUYECKOE TI0JIE 19.01.2027
18 DIEKTPUYECKOE TT0JIe 26.01.2027
19 | IlocienosatenpHOe M MapajlIe bHOE COSAMHEHNE IIPOBOIHUKOB 02.02.2027
> | [locmenoBarenbHOe U MapanienbHOE COCUHEHNE IIPOBOHUKOB 09.02.2027
91 OJIC B 11eM MOCTOSIHHOTO TOKA. 16.02.2027
2 OJIC B 11eu NOCTOSIHHOTO TOKa. 02.03.2027
3 3axon Oma 1715 IOJTHOM LEeTH. 09.03.2027
o4 PacdeT mpoCThIX ANEKTPUUECKUX TETeH 16.03.2027
55 Pacuer npocCThIX 27EKTPUYECKUX Lenei 23.03.2027
26 | DVMEKTPHUCCKUE LIEIU 1 HOTPEOUTEIH IEKTPUUECKOM SHEPIUU B ObITY 06.04.2027
27 DNEeKTpUYECKUE LIEMHU U MOTPEOUTENN IEKTPUIECKON 3HEPIHH B OBITY 13.04.2027
78 DNEeKTpUYECKHUE LIEMU U MOTPEOUTENN IEKTPUUECKON 3HEPIUH B OBITY 20.04.2027
29 JleicTBHE MarHUTHOTO I10JISI HAa IIPOBOJAHUK C TOKOM. 27.04.2027
30 Cuna AMmriepa u onpeelieHUe ee HalpaBJIeHUsl. DJIEKTPOABUTaTelb IOCTOSHHOTO TOKA. 04.05.2027
3] Cuna JlopeHla u onpeneieHue ee HalpaBICHUsL. Y CKOPUTENHN 3apsKEHHBIX YaCTHUL] 11.05.2027
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37 | DUEKTporeHepaTop 18.05.2027
33 Crnoco0bl MOJy4eHHS HIEKTPHUUECKOI SHEPTUU 25.05.2027
34 Croco0bl MOJy4eHHS HIEKTPHUUECKOI SHEPTUU 25.05.2027
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