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IMOACHUTEJIbBHAS 3AIINCKA.
OBIIIAA XAPAKTEPUCTUKA YUEBEHOI'O ITPE/IMETA.
"[IpakTuKyM 10 pemeHuto Gpuznueckux 3aaay'.

Pemenune ¢usnuecknx 3aga4y — OJMH W3 OCHOBHBIX METOJIOB OOYYCHHS
¢usuke. B mporecce pemeHus 3agad COOOMIAIOTCS 3HAHUS O KOHKPETHBIX
O0BEKTaX W SBICHUSAX, CO3MAIOTCSI W peHIafoTcs MPOOJIEMHBIE CHUTYaIluH,
MIPUBOJATCS CBEICHUS W3 UCTOPHH (DU3UKM W TCXHHKH, (POPMUPYIOTCS TaKUE
YepThl JIMYHOCTH, KaK IIEJICYCTPEMJICHHOCTh, HACTOWYHUBOCTh, BHUMATEIHLHOCTD,
aKKypaTHOCTh. DOPMHUPYIOTCS TBOPUYECKUE CTIOCOOHOCTH.

OcHogHble 3a0a4u Kypca :

o yruyOlleHue 3HAHUH MO (HU3HKE,

o (opMHpOBaHKE NPECTABICHUN O MOCTAHOBKE, KJIacCU(UKAIINU, TTPUEMax

¥ METOJIaX peIICHUH GU3NUCCKUX 3a/1a4;

e Pa3BHUTHE JIOTUYECKOTO MBIILICHUS YYaIIUXCS;

e pa3BUTHE MHTEpECa K (PHU3UKE, K PEIICHUIO M COCTABIICHHUIO 3a/1a4 110

pusnke.

[lepBBif  paszmen  mporpaMMbl B 3HAUUTENIBHOM  Mepe  sIBISETCS
TEOPETUUYECKUM. 3/I€Ch YJalllhuecs MOJy4aroT MUHUMAJIbHbIE CBEJICHHS O MOHSITUU
«(pusnyeckas 3amada», €€ CTPYKType, 3HAKOMSATCS C OCHOBHBIMH TMpHUEMaMH
COCTaBIICHHUS 3a/1a4, UX KJIaCCU(PUKALIUEH.

B mnporpamme BbiZeJeHBI Takke OCHOBHBIE pa3fieibl IIKOJIBHOTO Kypca
(bU3UKH, PaCKPHITHI 0OCOOEHHOCTH (PU3MUECKUX 33J1a4 110 ATOMY pa3jeiy.

[Ipu monmbope 3amad MO KaKIOMY paslieny o00sA3aTeNIbHO HCIOIb3YIOTCS
BBIUUCITUTEIbHBIC, KAUECTBEHHBIE, IKCIIEPUMEHTAIbHBIC U TBOPUECKHUE 3aJaUH.

Dopmbl nposedeHUs 3aHAMULL

B OCHOBHOM »3TO TpaguIMOHHBIC 3aHATHSA, B TPOIECCE KOTOPHIX
UCIIONIb3yeTcsl Oecena, MPaKTUKyMbl U CEMUHApBI. bobIioe BHUMaHUE YIEIseTCs
OpraHu3allid WHAWBUAYATU3UPOBAHHON CaMOCTOSTENHbHON pabOThl, HA MHOTHX
3aHATHSX y4Yalluecs camMu BBIOMpAIOT HaWOoJiee MHTEPECHYIO /I HUX CEPHIo,
COCTOSIIYIO U3 33/1a4 PA3IMYHbBIX BUJIOB.

[Ipu pemiennm 3amad HAa JAHHOM Kypce oOOydYaromiuecs MJisi pacueToB
HCITOJIB3YIOT MUKPOKATBKYIISITOPHI.

HEJIN U3YUEHNUA YYEBHOT'O TTIPEJIMETA.
"IIpakTuKyM 10 pelieHuto puznueckux 3aaau'.
OCHOBHBIMH 1LIEJISIMU U3YyUYeHHUs GU3UKU B 0011IeM 00pa30BaHUU SIBJISFOTCS



(opMHUpOBaHUE HHTEpeca M CTPEMIICHHS OOYyYarolMXCAd K Hay4YHOMY
U3YYEHHUIO MPUPOJbI, PAa3BUTHE HMX HHTEIUIEKTyaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAYYHOM METOJE MO3HaHUA U (HOPMHUpPOBAHUE
UCCJIeI0BATEIBCKOIO OTHOLIEHHUS K OKPY>KAIOUIUM SIBICHUSIM;
(GopMHUpOBaHME HAYYHOT'O MHPOBO33PEHHUSA KaK pe3yjibTaTa H3yYEHHS
OCHOB CTPOEHHMSI MaTepUU U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dopMHupOoBaHUE YMEHUU OOBSICHATH SIBJICHUS C HMCIOJb30BAHHEM
($u3MUeCKUX 3HAHUM U HaAYYHBIX JOKA3aTEIbCTB;

dbopMUpoBaHUE MNPEACTaBICHUNH O PoJU (U3UKU JJIS Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTkeHnue 3TUX Lefed oOecrneurnBaeTcs peleHueM CIeAyIoUuX 3a7ad B
npolecce U3yyeHust Kypca (GU3MKU Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus:

OpuOOpeTeHne  CUCTEMBl  3HaHMHM 00  o0mMX  (QU3MYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOpUsIX, BKJTIOYAs MEXaHHKY,
MOJIEKYJISIpHYIO  (DU3HUKY, DJIEKTPOJMHAMHKY, KBAHTOBYIO (HU3UKY U
AIIEMEHTHI acTPODU3UKH;

dbopMupoBaHUME YMEHUW TPUMEHSITh TEOPETUUECKHE 3HAHHUS IS
OOBsICHEHUsI (U3MUECKUX SBJIEHUN B NpUpPOJEe M I TNPUHATHS
IIPAKTUYECKUX PELICHUI B IOBCEAHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB PELIEHUS pa3IUyYHbIX 3a7ad C SBHO 3a/aHHOM
¢usnyeckol MOAENbI0, 3a4ay, MOAPa3yMEBAIOLIUX CAMOCTOATEIBHOE
co3zanue (pU3NYECKON MOJeNu, aleKBaTHON YCIOBUAM 3a/1auH;
NOHMMaHue (U3MUYECKUX OCHOB M MPHUHIMIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTHYECKHX MTPOLIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO
cpeny;

OBJIaJICHNE METOJAMU CaMOCTOSTEIBHOIO IIJIAHUPOBAHUSA U IPOBEICHUS
(GuU3NYEeCKNX SKCHEPUMEHTOB, aHAJIW3a W HHTEpPIpeTalud HHPOpMAIHH,
OIpPEJENICHMS] TOCTOBEPHOCTH MOJYYEHHOI'O pE3yibTaTa;

CO3/1aHUE YCJIOBUM JUISI pPa3BUTU YMEHUU MPOECKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOM JAEATEIBHOCTH.

MECTO YYEBHOT'O TTPEJIMETA "IIpakTukyM O pelieHuto Pu3niecKkux
3amau". B YUEBHOM IIJTAHE.
Ha n3yuenue npaktukyma o ¢pu3uku (0a30BbI YPOBEHb) HA YPOBHE CPEIHETO

oOmrero oOpa3zoBanust otBoauTcs 34 yaca: B 10 kitacce — 34 yaca (1 yac B

Henenmo), B 11 kmacce — 34 gaca (1 gac B Heneno).



COAEPKAHHUE YYEBHOI'O IPEJIMETA.

10 KVIACC
Paszjnen 1. ®u3duka 1 MeTOAbl HAYYHOI'0 TO3HAHMSA

®usuka — Hayka o npupozae. Haydynble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Ponb »3KciepuMeHTa W TEOPUHM B MPOLECCE TMO3HAHMUS PUPOMBI.
DKCHEepUMEHT B (PU3HUKe.

MopaenupoBanue (U3MYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
dusnyeckrue 3aKOHbI U TEOpPUHU. [ paHUIBI IPUMEHUMOCTH (PU3HMYECKUX 3aKOHOB.
[TpuHIUIT COOTBETCTBUSI.

Pons u mecto ¢uzuku B GOpMUPOBAaHUU COBPEMEHHOW HAYYHOU KapTHHBI
MHUpA, B TPAKTUYECKOUN JAEATEIBHOCTH JIO/IEH.

Jlemoncmpayuu

AHanoroBeie W HUQGPOBBIE HN3MEPUTEIIbHBIE MPUOOPHI, KOMIBIOTEPHBIC
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBHxeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOTO JIBUKCHMUSI.
Cuctema otcuéra. Tpaekropus.

[lepemernienre, CKOpocTb (CpelHss CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOPEHUE MaTEepUAIbBHOM TOUYKH, UX MPOEKLUHUH HA OCHU CHUCTEMBI KOOpJMHAT.
CrnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSMOJIMHEWHOE ABMkeHHe. ['paduku
3aBUCUMOCTH  KOOPAMHAT, CKOPOCTH, YCKOPEHHMs, IYTH U IEPEMELICHUS
MaTepUalIbHOM TOYKU OT BPEMEHH.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonmHueitHoe  nBwxkeHue. [I[BUKEeHUME  MaTepualibHOM  TOYKH 1O
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEWHAS
ckopocTtsk. [lepron u gactota oOpamenus. LleHTpocTpeMHUTENbHOE YCKOPEHHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBU>KEHUE CHAPSI0B, LICNIHBIC U PEMEHHBIE NIEpEAaYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JBHKECHUS.

[IpeoGpazoBanre IBUKEHUH C UCIIOJIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3peKEHHOM MMPOCTPAHCTBE.

HabGmronenne naBmkeHUs Tena, OpOIICHHOTO TMOJ YIJIOM K TOPU3O0HTY W
TOPU30HTAIIBHO.

N3mepenne yckopeHus CBOOOIHOTO TaICHUS.



HanpagneHnne ckopocT Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHsvie pabomoi

N3ydeHne HEpaBHOMEPHOTO JBWKEHHUS C LEIBI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY IIYyTAMH, IPOWIECHHBIMM TEJIOM 32
MOCTICIOBATENILHBIE PABHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBWKEHUH C HAYAJIBHOW CKOPOCTBIO, PABHOW HYIIIO.

N3ydeHne nBUKEHUS 1IapUKa B BA3KOU JKUIAKOCTH.

N3yuenue aBmxeHus Tena, OpOIIeHHOT0 TOPU30HTANIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBeii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuninun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHON TOuku. TpeTuii 3akoH HproTOHA 1151 MatepuaibHbIX TOUEK.

3akoH BcemupHOro Ttirorenus. Cuma Tsbkectu. IlepBas kocMuueckas
CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (mokosi, CKoJibkeHus, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduuuent tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE U BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cuibl OTHOCUTEIBHO OCH BpalleHus. Ilnedo cuibl. YcnoBus
paBHOBECHS TBEPAOIO Tea.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHHUE: IOAIIUITHUKM,
JIBU)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aMMOICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydenne nBuxeHus OpycKa 1Mo HaKJIOHHOM MIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAKOMIUX B MPYXKHUHE U
pe3uHOBOM 00pa3iie, OT UX AepopMalnH.



HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3axkonvl coxpanenus 6 mexaHuke

NMnynbe MatepuanbHOM TOUKHM (Tesia), CHUCTEMbl MaTEpUAIbHBIX TOYEK.
NMnynbC cuiabl M U3MEHEHUE HMIYJbCa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeakTuBHOE NBMXKCHUE.

PaGora cribl. MOIITHOCTE CHJIEL.

Kunernueckast sHeprusi maTepuajbHOM TOukH. Teopema 00 HU3MEHEHHH
KUHETUYECKOW SHEPTUM.

IToTenmuanpHas SHEprus. IToTenuanbHas SHEprus yOpyro
nehopMUpoBaHHONW  TpYyKuUHbL.  [loTeHIManbHass dSHeprust Tena  BOJIU3HU
NOBEPXHOCTH 3E€MJIU.

IloTeHyanbHbBIC u HEIMOTSHIIMAJILHEIC CHJIBL. CBs3b paboThI
HEMOTEHIMAJBHBIX CHJI C M3MEHEHHMEM MEXaHUYECKOW HIHEpPruu CHUCTEMBI TeEIl.
3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPTUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TeXHUYEeCKHEe YCTPOMCTBA U MPAKTUYECKOE NMPUMEHEHHE: BOIOMET, KOIED,
NPY>KUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBMKEHUE.

[Tepexo1 MOTEHIIMAIBLHON SHEPTUU B KHHETHYECKYIO U 0OPaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

N3ydenne aOCOMIOTHO HEYNMPYTroro yjaapa ¢ IMOMOIIBI0 JIByX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3M pabOThI CHUJIBI ¢ U3MEHEHHEM MEXaHMYECKOW 3Hepruu
TeJIa Ha MPUMEPE PACTIKECHUS PE3NHOBOIO KI'yTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKEHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BellecTBa. MOJENIN CTPOCHUS Ta30B, >XKUIKOCTEU U
TBEPIBIX TEJI M 0OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjiesie. Macca u
pa3mepsl Monekyi. KonndecTBo BemectBa. [loctositHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkama Temnepatyp
Llenbcus.

Mogens unpeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpPHH HACATBLHOrO Taza. AOCOJIOTHas TeMIlepaTypa Kak mepa
CpelIHE KWHETUYECKOW SHEPruy TEIJIOBOrO JABMXKEHMS dYacTull raza. [llkama



temneparyp KensBuna. ['azoBbie 3akoHbBI. YpaBHeHue Menaeneesa—Knanernpona.
3akoH [laneroHa. M30mponeccsl B UICAUIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpencTaBiIeHUE H3O0IMPOLIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE. TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JIUCKPETHOE CTPOEHUE BelecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita HlTepHa.

OnbITHI, JIOKA3bIBAIOIIIHE CYIIECTBOBAaHUE MEKMOJIEKYIISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOLIAs IPUPOAY AaBICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WITIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUSI HMJEAIIbHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSTHUS pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIOcO0BI €€ u3mMeHeHusi. KonndecTBo TemioTel u pabora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOrO  HWJeallbHOro  Tra3a.  Buael  Temionepenayu:
TEIJIONPOBOJHOCTh, KOHBEKLIMS, U3IyUYEHUE. Y IeIbHasA TEIJIOEMKOCTh BEILECTBA.
KosmmuecTBO TEIIOTHI IpU TETUIONEPENAYE.

[Tonsitue 006 aamabatHom miporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKH K u3omporeccaM. I 'paduueckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpaTumMocTs mpo1ieccoB B MPUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPrUM B TEIUIOBBIX MammHaX. KodpduimueHT moae3Horo
nerictBus TeroBod MammHbL [lukn KapHo u ero xoad@uImeHT Mojae3HOro
JNENUCTBHSI. DKOJOTMYECKUE MPOOIEMBbI TEIIOIHEPTETUKH.

TexHnuecknue yCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTaTelb
BHYTPEHHETO CrOpaHus, ObITOBOUN XOJI0IMJIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu



N3meHneHne BHYTpeHHEW JHEpruM Tejia MPU COBEPIICHUHM PAOOTHI: BBUIET
npoOku U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3/lyXa, HarpeBaHue sdupa B
JATYHHOU TpyOKe MyTEM TpeHus (BUICOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIEpaTyphl) Tejla MpU TeIionepeaye.

OnpIT 1Mo ananabaTHOMY pAacCIIMPEHHUIO BO3AyXa (OMBIT C BO3AYUIHBIM
OTHHUBOM).

Mogenu napoBoil TypOUHBI, TBUTATENsI BHYTPEHHETO CTOPaHUsi, pEaKTUBHOIO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmonanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEINIbHAS BIIAXKHOCTh BO31yxa. HacwlllleHHBI map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIHS CBOWCTB
kpuctamioB. Kunkue kpucrtamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaIu3anus. Y nenpHas Teriora miasnenus. Cyomumanus.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH IMOIYUYEHHUS] COBPEMEHHBIX MAaTEpUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Ilemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM J1aBJICHUU.

CniocoObl u3MepeHus BIaXXHOCTH.

HaGmronenre HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JlemoHCTpanus KpUCTAIIIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JiaekTpoauHaMHuKAa

Tema 1. dnekmpocmamuxa

OnekTpuzauust Ted. OJEKTpUYecKuil 3apsna. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJMHMKYM, OUANEKTPUKU U MOJIYNPOBOJHUKH. 3aKOH COXpPAaHEHUS
AJEKTPUYECKOT0 3apsaa.

B3aumopeiictBue 3apsaaoB. 3akoH Kynona. TodedHblil 2JIEKTPUUECKUI 3apsi.
Onektpuueckoe rmone. Hampsok€HHOCTh — AiekTpuyeckoro mnoss.  [IpuHumn

CYIEPHO3UIUM DJICKTPUUYECKUX TOJIeH. JIMHUM HANpsKEHHOCTH SJIEKTPUYECKOTO
TOJIA.



Pabora cun  snekrpoctatuueckoro  moisg.  llotenmuman.  PasHocTb
NOTeHIMANoB. [IpOBONHMKM W JOUIIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JlusnekTpuyeckas NPOHULAEMOCTbD.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOPA.
DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOPA.

TexHuyeckue yYCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
AIEKTPOMETP, DIJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJICHCATOpP, KOIMPOBAJIbHBIN aniapar, CTpPYUHBIN IPUHTEDP.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HAAIEKTPU30OBAHHBIX TEI.

DIIEKTPUUECKOE TIOJI€ 3aPSIKEHHBIX TEJL.

[TpoBOJTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

JIMPEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
MJIACTUH, PACCTOSIHUS MEXK1Y HUMHU U IUDJIEKTPUUECKONU MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKUd TOK. YCIOBHA CYLIECTBOBAHUSA DSJIEKTPUYECKOTO TOKA.
Ncrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixxenue. 3akon OMa i1 yyacTka LEMu.

DIEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[locnenoBaTenpHOE, TapaILIEIbHOE, CMEILIAHHOE COEJMHEHHUE POBOJHUKOB.

Pabora anmekTpuueckoro Toka. 3akoH Jxoyns—Jlenna. MomiHOCTB
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa 1115 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTkoe 3aMbIKaHuUE.

DONEeKTpOHHAsi  MPOBOJAMMOCTh  TBEPIABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAIJIOB OT TeMInepaTypbl. CBEpXIPOBOJUMOCTb.

DNEeKTpUYeCKUid TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DNeKTpUYeCKUid TOK B  pacTBOpaX M  paciiiaBax  3JIEKTPOJUTOB.
DNEKTPOIUTUYECKAS AUCCOIMALIUS. DIEKTPOIN3.

DJIEKTpUYECKU TOK B Ta3zax. CamMOCTOATENbHBIH M HECAMOCTOSTEIbHBIN
pazpsaa. Momuus. [Ltazma.



TexHuueckue yCTpOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJIBTMETP, PEOCTAT, HCTOYHUKH TOKa, OJIJIEKTPOHATPEBATENIbHBIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS], BAKYYMHBIN JTHO],
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COTMPOTHUBICHUS HWJIWHIPUUYECKUX MPOBOJHUKOB OT JJIMHBI,
TJIOIA/IA TTOTIEPEYHOTO CEUEHUS U MaTepuaa.

CwmerianHoe coeIMHEHNE MMPOBOTHUKOB.

[IpsMmoe wu3MepeHue dIAEKTpoABWKYIIeH cuibl. KopoTkoe 3ambIkaHue
rajbBaHUYECKOTO AJIEMEHTA U OI[EeHKA BHYTPEHHET'O COMPOTUBIICHUS.

3aBUCHUMOCTH COMPOTUBIICHHS METAJIJIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OHOCTOPOHHSSI TPOBOJIUMOCTH THO/IA.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

N3ydenne cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenune 3meKTpOoABIKYIIEH CHIIBI UCTOYHMKA TOKAa W €r0 BHYTPEHHETO
COTPOTHUBIICHHUSI.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHa B 10 Kilacce OCYIIECTBISIETCS C
y4€TOM COJEPKATENbHBIX MEXIPEIMETHBIX CBSI3€M € KypcaMu MaTeMaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHUH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, runores3a, (u3MYecKass BEIUYMHA, 3aKOH,
Teopus, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QYyHKIUS,
napabona, runepoona, ux rpaduKi U CBOWCTBA, TPUTOHOMETPHUECKHUE (DYHKIIMH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOCKIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonoecus: Mmexanndeckoe NBW)KCHUE B JKUBOUW mpupoze, nuddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEILIOBOE PAaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumus: IUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIlleCTBa, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TeEIN, KUAKOCTEH M
ra3oB, J3JIEKTPUUYECKHUE CBOWCTBA METAJJIOB, AJIEKTPOJUTHYECKAs JTUCCOLMAIIMS,
rajibBaHUKa.

T'eoepaghus: BnaxHOCTh BO3/1yXa, BETPbI, 0ApOMETp, TEPMOMETP.



Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
Y4€T TpEHMS B TEXHUKE, MOMIUWIHUKH, HCIOJb30BAaHUE 3aKOHA COXPAaHEHHUs
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTU€), IBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTHH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaIOB, B TOM YHCIE HAHOMATEpUAIOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHUE S3JIEKTPONpPUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEBATEIbHBIE npuOopHl,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.



IINTIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATDBI

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIC PE3YyAbTAaThl OCBOCHUS yueOHOro npeamMera «Ou3nKkay AOJIAKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCSA
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMM, TIO3UTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOLIUX
TPaAUIIMOHHBIM ILIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEITEIBHOCTH B MPOILIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIIUTATEIbHOU IESTEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xIaHCKOTO BOCIIMTAHUS:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMU 00YYAIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJICHA POCCUMCKOT0 OOIIECTBA;

NPUHATAE  TPATUIMOHHBIX  OOIIEYEIIOBEYECKUX TYMAHUCTHYECKHX U
JIEMOKPaTUYECKUX 1IEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JIE€SITEIbBHOCTh B MHTEpPECAX TI'Pa)KIaHCKOTO
oO11iecTBa, y4acTBOBaTh B CaMOYIIPaBJIEHUH B 00pa30BaTeIbHON OpraHu3aIluy;

YMEHHE B3aUMOJIEHCTBOBATH C COIMAIbHBIMUA UHCTUTYTaMHU B COOTBETCTBUU C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2) NaTPUMOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKOM IPaKIaHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUWE K TOCYJIapCTBEHHBIM CHUMBOJIaM, JOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTHA YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

3CTETUYECKOE OTHOLIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
npucymero (pu3nv4eckoit Hayke;

5) TpyA0BOro BOCIIMTAHMS

UHTEpEC K pasnudyHbIiM cepaM MpoPecCHOHATLHON AESITEIBHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKOW U TEXHUKOHN, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHbI,



TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caM00Opa3oBaHUI0 B 00JacTU
(bU3UKHM HA TPOTSHKEHUU BCEU JKU3HU;

6) 3K0JIOTMYeCKOTr0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh HKOJOTHMYECKON KYJIBTYpbl, OCO3HaHWE TJIO0ATHLHOTO
XapakTepa AKOJOTUUECKUX MPOoOeM;

IUIAHUPOBAHUE U OCYILIECTBIIEHUE JCUCTBUM B OKPYKAIOILIEHU Cpelie HA OCHOBE
3HAHHU LEJIeH YCTOWYHUBOTO Pa3BUTHUSA YEIIOBEUECTBA,

pacliMpeHue OmbITa ACATEIBHOCTH HKOJOTMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 10 PUBHKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS PUBHUECKON HAYKH,

OCO3HAHUE I1IEHHOCTHM HAYy4YHOM JEATEeIbHOCTH, TOTOBHOCTH B MPOIIECCE
u3ydeHuss  (U3MKA  OCYIIECTBIATH  NPOCKTHYIO U HCCIEJI0BATEIIBCKYIO
NeATeIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATHBI
Ilo3HaBaTe/ibHBbIE YHHBEpPCATbHbIE YUeOHbIE TeiicTBUSA
ba3oBblie JiornyecKkue 1ecTBUA:

CaMOCTOATENbHO  (QOpMYyNIHpOBaTH M aKTyaJlM3UpOBaTh  MpoOJIeEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LEJd JEATEIbHOCTH, 3aJaBaTh IApaMETPbl W KPUTEPUHU HX
JOCTHKEHUS;

BBISIBIIATH  3aKOHOMEPHOCTH W MPOTHBOPEYHS B  PaccMaTpPUBAEMBIX
(U3UYECKUX SBIICHUAX;

pa3pabaTbiBaTh IUIAH PEIICHUS TPOOJIEMBbI C y4€TOM aHajau3a MMEIOUTUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKH MOCIIEICTBUH AEATEIbHOCTH;

KOOPIAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBHUSIX  PEaJIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble ucciaenoBaTe/bCKue AeCTBUS !

BJIAJ€Th HAYYHOW TEPMHUHOJIOTHMEH, KIIOUYEBBIMU MOHITHUSIMHU W METOJaMHU
buznuecKon HAYKH;

BJIAJI€Th HABBIKAMHU Y4EOHO-HUCCIIEIOBATEILCKON U MPOEKTHOM JEATEIbHOCTU
B o0yactu (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITENIBHOMY MOUCKY
METOJIOB pEIIeHUs 3a1ad (U3HUECKOTO CONEpIKaHWs, MPUMEHEHHIO Pa3IMIHBIX
METOJI0B NTO3HAHMS;



BJaJ€Th BHUJAMU JACSATEIBHOCTH IO IMOJYYEHHIO HOBOIO 3HAHMS, €ro
MHTEpNpETalny, NpPeoOpa3oBaHUI0 M MNPUMEHEHUIO B pa3IMYHBIX YYEOHBIX
CUTYallUsiX, B TOM YKCJIE IPU CO3JJaHUN YYE€OHBIX IPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBJISITh IPUYMHHO-CJIEJACTBEHHBIE CBSI3M M aKTyaJu3MpOBaTh 3ajaavy,
BBIIBUT'ATh TUIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHThl JUIs JI0Ka3aTesbCTBA
CBOMX YTBEP)KIICHHM, 3a/1aBaTh MMApaMETPhl U KPUTESPUH PCIICHUS;

aHAIM3UPOBATH TIOJIYYEHHbIE B XOJE pEIICHHUs 3aJadd  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATHh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSAX;

cTaBuUTh M (OpMyIUpoBaTh COOCTBEHHBbIE 3aJadyd B 0Opa3zoBaTeIbHOU
JESATEIBHOCTH, B TOM YHUCJIC MPU U3YYCHUU (HU3UKU;

JaBaTh OIICHKY HOBBIM CHUTYaIIUSM, OIICHHBATh IPUOOPETEHHBIHN OIIBIT;

YMETh TMEPEHOCUTh 3HaHUs 1O (U3MKE B TNPAKTHUYECKYIO 001acTb
KU3ZHEJEATEIbHOCTH;

yMETb HHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCTei;

BBIJIBUTATh HOBBIC HJICH, MPE/IaraTh OpUTHHAIBHBIC TTOJIXO0JIBI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMYCKAIOUIME abTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HaBBIKAMH TOJy4YeHUs WHOOpMaAIUU (U3HUUECKOTO COJIEpKaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAaMOCTOSITEJILHO OCYILIECTBIATh TOUCK, aHaJu3,
CUCTEMATH3alMI0 W MHTEpIpeTaluio UHGOPMAIMK PA3TUYHBIX BUIOB U GHopM
Npe/ICTaBIICHUS;

OLICHUBATh JIOCTOBEPHOCTh UH(OpPMAINK;

UCIIONIb30BaTh  CpeACTBA  HMHGOPMAIMOHHBIX HU  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUW B PEIICHWU KOTHUTHUBHBIX, KOMMYHUKATHBHBIX ¥ OPTraHU3aI[MOHHBIX
3a1a4 ¢ COOJIOJICHHEM TpeOOBaHUN HAProOHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECypcOCOEpeKeHHs, TPABOBBIX W  ATUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

co37aBaTh TEKCThI (DPU3UYECKOTO COAEpX,aHWs B Pa3IMYHBIX (QopMarax ¢
y4€TOM Ha3zHa4YeHUsS WH(OpPMAIUU U TIEJIEBOM ayJUTOPUHU, BHIOUPAs ONTUMATHHYTO
dbopMy mpecTaBIeHUs U BU3yaTU3aIIHH.

KommyHuKaTHBHBIE YHUBEPCAIbHbIE YUeOHbIe 1eificTBUS:

OCYILIECTBIIATH OOIIEHNE Ha YPOKaxX (U3UKH U BO BHEYPOUHOU JESTENbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM  KOHGIMKTHBIX CHUTyallud ¥ CMATYATh
KOH(DITUKTHI;

pa3BEPHYTO W JIOTUYHO M3JAraTh CBOKO TOYKY 3PEHHUS C HCIOJIB30BAHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIOJh30BaTh MPEUMYINECTBA KOMAHIHONW W WHIAWBUIYATHHOU
paboThI;



BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JIEUCTBHA C Y4€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEMN KaKJIOT0 YI€HA KOJUIEKTHUBA;

IIPUHAMATh  LI€IM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacupenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXAaTh pPE3yIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXJOr0 yYACTHUKA KOMAaHIbI B
001 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TPOEKThI, OLEHUWBATH HJAEH C TMO3HMIMU HOBU3HBI,
OPUTMHAJILHOCTH, MTPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJISITh TO3UTUBHOE CTPATErMYECKOE TIOBEAECHHUE B Pa3IUYHBIX
CUTYAIUsX, TPOSIBISTh TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.
PeryjasiTuBHbIE YyHUBepCcaAJbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATENIbHYIO JIEATENLHOCTh B 00JIacTU
GU3UKM W aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH
COOCTBEHHBIC 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PELICHHUS] PACUETHBIX M KAYECTBEHHBIX
3a/1ay, TUIaH BBIMOJTHEHUS TPAKTUYECKON pabOThl C YYETOM UMEIOUIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIIOUYTCHHI;

J1aBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JenaTh OCO3HAHHBIA BBIOOP, apryMeHTUpOBaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTbD 32 PELICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JSPYAUIIUM B 00JIACTH
(bM3UKH, TOCTOSTHHO TTOBHIIIIATh CBOM 00Pa30BaTEIbHBIA U KYJIBTYPHBIN YPOBEHD.
CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM;

BJIQJ€Th  HABBIKAMU  TIO3HABAaTEIbHOW  pedJeKCHH Kak  OCO3HAHUS
COBEpIIAEMBIX JEWCTBUM M MBICIHUTENBHBIX IMPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI peIeKCUU I OLIEHKU CUTYalllH, BEIOOpa BEPHOTO
peleHns;

yMETh OLICHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKEHHIO;

[IPUHUMATh MOTHMBBI M apPryMEHThl APYTrUX MpPH AaHaJU3€ pPE3yJbTaTOB
NEATEIbHOCTH;



MIPUHUMATH Ce0sl, TOHUMAsi CBOM HEJOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX TMpPH aHAIU3€ PE3yIbTaTOB
NeATEeNbHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OUTUOKH.

B mporiecce nocTHKEHUsT JIMYHOCTHBIX PE3YJILTATOB OCBOCHHS MPOTPaMMBbI
nmo ¢u3MKe IS YPOBHA CpPEIHEro oO0Iero oOpa3oBaHUA Yy OOYYarOIIMXCS
COBEPIIICHCTBYETCS AMOIMOHATBHBIN UHTEJUICKT, MpeANoJIaratomii
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMSI, BKJIIOYAIOIIIETO CIIOCOOHOCTh MMOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTUS COOCTBEHHOW SMOILIMOHAILHON C(ephl,
OBITh YBEpEHHBIM B cele;

CaMOPETYJIUPOBAHUs, BKJIIOUYAIOIIETO CAMOKOHTPOJb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh AaJanTUPOBATBCA K
AMOIMOHATBLHBIM U3MEHEHUSIM U MIPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTpPEHHEW MOTHUBAIIMU, BKIIOYAIOIIEH CTPEMJICHHE K JIOCTHKEHUIO 1ETU U
yCcrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHUE JCHCTBOBATH MCXOJS U3 CBOUX
BO3MOXXHOCTEH;

OMIIATUH, BKJIIOUYAOIIEH CIOCOOHOCTh MMOHUMATh SMOIIMOHAIBHOE COCTOSTHUE
IPYTHX, YYUTBIBATH €ro TPHU OCYUIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO U COIIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOILIEHUS
C APYTUMH JIIOJbMU, 3a00TUTHCS, MPOSBISATH HHTEPEC U pa3peniaTh KOHQIUKTHI.

INPEJIMETHBIE PE3YJIBTATHBI

K xonmy oOyuenms B 10 kJjacce NpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TMPHUMEPAX POJb U MECTO (PU3UKH B (HOPMUPOBAHHUU
COBPEMEHHOM HAyYHOM KApTUHBI MHUpPAa, B PA3BUTUHU COBPEMEHHOW TEXHUKH H
TE€XHOJIOTUH, B MPAKTUYECKOU JIETEIbHOCTH JIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (PU3NUYECKUX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHas CUCTeMa OTcuéra, a0CONIOTHO TBEPIOE TENO,
WJICAIBHBIN Ta3, MOJACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCYHBIN
AIEKTPUUECKHH 3apsijl MPU pelieHn: (PU3NIECKUX 3a7ad;

pacro3HaBaTh (pU3HUECKUE SIBICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJEKYJISIPHO-KUHETUYECKON TEOpHH CTPOCHHMS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
NBUKEHHE, CBOOOJHOE TaJIeHHE TeJ, JBMKEHHE [0 OKPYKHOCTH, HWHEPIUs,
B3auMoielicTBUE Tell, MU(Gy3usi, OPOYHOBCKOE JBHKCHHUE, CTPOCHUE JKHIKOCTEH
U TBEPJIBIX TeJl, ”3BMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKACHUU), TEIIIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCALMS, MIIABICHUE, KPUCTAJUIM3AILUS, KUIICHUE,



BJIYKHOCTb BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
cocylie, CBsI3b MEXKAYy I[apaMeTpaMH COCTOSIHMSI Ta3a B  H30IpoIleccax,
ANIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPs/I0B;

OMUCHIBATh MEXAHUYECKOE [BHKCHUE, UCMOIb3ysd (U3UYECKUE BEITUUYUHBI:
KOOpJWHATa, MyTh, IMEPEMEIICHUE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasl HPHEPrus, MOTEHIMaIbHas YHEPTusi, MeXaHU4YeCcKasl
paboTa, MexXaHWUYeCKass MOIIHOCTh;, NPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(bU3UYECKUl CMBICT MCHOJB3yEMbIX BEJIMYMH, MX OOO3HAYEHUS U EIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUYUHY C JPYTUMHU
BEJIMYMHAMY;

OMHUCHIBATh H3YYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JIaBJICHUE Tras3a, TeMIeparypa, CpeIHss
KMHETUYECKasi SHEPTUsl XaOTUUYECKOTO JABMIKCHHUS MOJICKYJI, CpeIHEKBaIpaTHUYHASL
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPECHHSS HHEprHs, paboTa rasa,
KOO PUIIMEHT TIOJIE3HOr0 JICUCTBUS TEIUIOBOTO JIBUTATENIsl, TMPU ONMUCAHUM
NPaBUIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIOJIB3YeMbIX BEJIWYMH, UX
0003Ha4YeHUs] W CIUHMIIBI, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(bU3UYECKYI0 BETUYUHY C IPYTUMHU BEJTUUYNHAM;

OMMCHIBATh U3YUYECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJEKTPUUECKUE
ABJIeHUs (IIPOLECCHI), UCTIONB3Ys (PU3MUYecKre BETUYMHBI: IJICKTPUUECKUM 3aps/l,
ANEKTPUYECKOE MOJIE, HANPSKEHHOCTD MOJISI, MOTEHIMAJ, PA3HOCTh MOTEHIINAJIOB;
OpU OINWCAHWU TPABUIBHO TPAKTOBATh (PUIMYECKUH CMBICT HCIOIB3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS W EJUHUIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEJIMUUHY C APYTUMH BEIIMYNHAMU;

aHAMM3UPOBATHh (PU3NUYECKHUE TMPOILIECCHl U SIBICHUS, UCIONB3Ys (U3MUECKHUE
3aKOHBI W MIPUHIMIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON SHEpPruu, 3aKOH COXPAHEHUS UMIIYJbCa,
MPUHLHUIT CYNEPIO3ULIUN CHJI, HPHUHIUI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPUI0 CTPOCHHSI BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUIKEHHS MOJIEKYI C
a0COIOTHOM TeMIiepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHUS
ANEKTPUYECKOro 3apsiaa, 3akoH KyloHa, mpw 3TOM pas3inyaTh CIOBECHYIO
(bOpMyIHPOBKY 3aKOHA, €T0 MAaTEeMaTHYECKOE BBIPAKEHUE W YCIOBHS (TPaHUIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3auyaTh YCIOBHS MX O€30MaCHOr0 HCIOJIb30BAaHUS B
MMOBCEIHEBHOM KHU3HU;

BBIMIOJIHSITh JKCIEPUMEHTBHl MO HCCIEIOBAHUIO0 (U3UYECKUX SIBICHUU U
MPOILIECCOB C HCIMOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM, MPU STOM



dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3Yy Y4eOHOro OSKCIEPUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEJI0KEHHOTO O0OpYyAOBaHHUS, MPOBOJIUTH OMbBIT U
bopMyIHUpPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/IbI OLIEHKHU MOTPELIHOCTEN U3MEPEHUN;

UCCIEOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
HCIIOJb30BaHUEM TPSMBIX HM3MEPEHHH, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(dbuKCUpOBaTh PE3ybTAaThl TMOJYUYEHHOW 3aBUCUMOCTH (DU3UUECKUX BEIUYUH B
BU/JIe TaOJIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNUS,

co0Jiro1aTh MpaBmwia 0€30MacHOro TpyjAa MpU MPOBEJACHUU UCCIEIOBAHUN B
paMkax ydeOHOTro JKCIEepUMEHTa, Y4eOHO-HCCIETOBATEIbCKONM W MPOEKTHOU
JEATeIbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMUS;

pemaTe pacu€THbIE 3a7a4d C SBHO 33JJaHHOW (DU3UYECKOW MOJICIbIO,
UCTIONB3Ysl (PU3UYECKUE 3aKOHBI M MIPUHIIUIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aJ1auu
BBIOMpPATh (U3UYECKYIO MOJICINb, BBIICIATh (PU3UUECKUE BEIHMYHHBI U (POPMYJIBI,
HEeoOXoAuMbIe It €€ pelleHus, MPOBOJAUTh Pacu€Thl U OIEHWBATH PEATbHOCTH
MOJIYYEHHOT'0 3HAaYC€HUS (PU3NYECKON BEITUUNHBL;

pemaTh KaYeCTBEHHbIE 3a/1a4i: BBICTPAUBATD JIOTUYECKH HEMTPOTUBOPEUHUBY O
LEMOYKY pacCYXIEHUW C OMOpOl Ha HM3yYCHHBIE 3aKOHBI, 3aKOHOMEpPHOCTU U
(buznueckue siBICHMUS;

UCIIONIb30BaTh ~ MPU  PEIIeHWH  y4yeOHBIX  3a7a4y  COBpPEMEHHbBIC
MH(GOPMAIIMOHHBIE TEXHOJOTUU JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUH
U TIpECTaBJICHUs Y4eOHON W HAYyYHO-TIOMYJSIpHOW MH(pOpPMAIUH, TTOTy4YeHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH MOTy4aeMyt0 HHPOPMAIIUIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOILIECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHUE
TEXHUKU U TEXHOJIOTUM;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3UKE B MOBCEIHEBHOM KU3HH
JUTst o0ecriedeHus: 0€30MacHOCTH MPU OOpaIeHUH ¢ TPUOOpaMH M TEXHUYECKUMH
YCTPONCTBAMHU, NIl COXPAHEHUS 370POBBS M COOIIOECHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEIE;

paboTaTe B TpyNIe C BBHIMOJHEHWEM pPA3UYHBIX COLUATIBHBIX POJIEH,
IJIAHUPOBaTh palOTy TPYNIbl, PalUMOHAIBHO pACHpPEneNiaTh OOSI3aHHOCTH U
IJIAHUPOBAThH JIESITEILHOCTh B HECTAHIAPTHBIX CUTYaAllUsIX, aJI€KBAaTHO OLICHUBATH
BKJIAJT K&KJIOTO M3 YUACTHUKOB TPYIIIHI B PEIICHUE pacCMAaTPUBAEMOM TTPOOIEMBI.

K xonmy oOyuenuss B 11 Kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPa’KaTh CPOPMUPOBAHHOCTD Y OOYHAIOUIUXCS YMEHUM:



JEMOHCTPUPOBATh HAa MPUMEPAX POJib U MeCTO (Pu3uku B (HOPMUPOBAHHUH
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMECHHOW TEXHUKHU U
TEXHOJIOTUM, B NPAKTUYECKOU AECATEIBHOCTH JIFOJAEH, LEJIOCTHOCTh U E€IUHCTBO
(u3nUecKOi KapTUHBI MUPA;

YUUTHIBATh TpaHUIbl MPUMEHEHHS HU3YYEHHBIX (QU3NUYECKUX MOJENei:
TOYECYHBIN IEKTPUUECKUN 3apsl, Jyd CBETA, TOYCYHBI UCTOYHUK CBETA, sACpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO sipa MpU pPelIeHUU (U3HUYECKHX
3a7ay;

pacno3HaBaTh (pu3nyeckue ABJICHUS (IIPOLeCChl) U OOBACHITh UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (PM3HMKU: DJIEKTPUUYECKas MPOBOJUMOCTD,
TEILNIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JICHCTBUS TOKA, B3aUMOJICHCTBUE
MAarHuTOB, DJICKTPOMAarHuTHas WHAYKLUWs, JEUCTBUE MArHUTHOIO IIOJsA Ha
OPOBOAHUK C TOKOM W JBWXKYIIUWCA 3apsif, AJIEKTPOMArHUTHbIE KoOJIeOaHUS U
BOJIHBI, IPSMOJIMHEMHOE pACIPOCTPAHEHUE CBETa, OTPAXKECHHUE, IPEIIOMIICHUE,
uHTepdepenuus, Audpakuuds W MOJSpU3ALUsi  CBETa, JUCIIEPCUS  CBETA,
doToanekTpuueckuii 3pdekt (hororddekT), cBeTOBOE NaBleHHE, BOSHUKHOBEHUE
JIMHEMYaTOro CIIEKTpa aroMa BOJAOPOJAA, €CTECTBEHHAas W MCKYCCTBEHHas

PaaAnOaKTUBHOCTD,
OIIUCBIBATb H3YYCHHBIC CBOMCTBA BCIICCTBA (C-)JIGKTpI/I‘IGCKI/IG, MAarouTHEIC,
OIITHYCCKUC, QJICKTPHUUICCKYIO IMPpOBOINMOCTD Pa3/INYHBIX cpez[) 141

AIIEKTPOMArHUTHBIE SIBJICHUSI (MPOIECCHI), HCHONB3Ys (U3UUECKHE BEITUYUHBI:
JJIEKTPUYECKUM 3aps]l, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOe
COMPOTHUBIICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIKYIAs cuiia, pabdoTa Toka,
UHIYKUWAST MarHATHOTO Tmouisl, cuiia Ammepa, cuia JlopeHna, WHIYKTUBHOCTh
KATYIIKW, DHEPrus SJIEKTPUYECKOTO M MArHUTHOTO IIOJIEH, IEpUOJ M 4YacToTa
KoneOaHuii B KoJieOaTEJbHOM KOHTYpE, 3apsii M Cujla TOKa B IpoIlecce
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KOJeOaHWil, (POKYyCHOE paCCTOSHHE W
ONTHUYECKAs] CWUJia JIMH3BI, TIPU OMHCAHWH TMPABUIBLHO TPAKTOBATH (PUIMUYECKHI
CMBICII HCIOJNB3YEMBIX BEIUYMH, HMX OO0O3HAYCHHMs] W CIAWHUIIBI, YKa3bIBaTh
(dbopMyInbl, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMU
BECJINYUHAMU,

OMNHKChIBATh H3YYCHHBIC KBAHTOBBIC SBJICHUS M IIPOLECCHI, HCIOJIb3Ys
¢usznyueckre BENMYUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETa, SHEPIrusi U UMMYJbC (OTOHA, MEPUO/] MOJypacnaaa, SHEPrusl CBA3U
ATOMHBIX SIIEP, TPU OINUCAHWW TPABUIBLHO TPAKTOBATh (DUIUYECKUN CMBICI
MCIIOJIb3YeMbIX BEIIMYWH, WX OOO3HAYCHUS W €IWHUIIBI, yKa3blBaTh (HOPMYIIHI,
CBS3BIBAIONINE JIAHHYI0 (U3WYECKYIO BEIWYMHY C JAPYTUMH BEITUYHMHAMH,
BBIYUCIISITh 3HaUeHUE (PU3NYECKON BEJIMYHHBI,



aHAJTU3UPOBATH (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIONb3Yys (Puznueckue
3aKOHBI ¥ MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapajjieIbHOTO
COCIMHEHUsI NPOBOJHUKOB, 3aKOH Jkoyis—JleHla, 3aKOH 3JIEKTPOMArHUTHOM
WHIYKIMH, 3aKOH MPSMOJUHEHHOTO PACIPOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe ODiHIITEWHa ans gororddexra,
3aKOH COXPAaHCHHSI SHEPruH, 3aKOH COXPAHEHUs HMMIYJbCa, 3aKOH COXpPaHEHUs
AIIEKTPUUYECKOr0 3apsija, 3aKOH COXPAHEHHUSI MAacCOBOI'0 4HuCia, MOCTynarsl bopa,
3aKOH PaJMOaKTUBHOIO pacmajia, Mpu dTOM pa3indaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YEeCKOE BbIpaKEHUE U YyCJIOBUS (TpaHUIlbl, OO0JIACTH)
IPUMEHUMOCTH;

OTIPENICNIATh HANPABIEHUE BEKTOPA WHIYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTH M OMHUCHIBATh H300pa)KEHUE, CO3/1aBAEMOE IUIOCKUM 3€pPKaJIOM,
TOHKOMW JIMH30M;

BBITIOJIHSITh JKCIIEPUMEHTBI TI0 HCCIEIOBaHUIO (U3UYECKUX SIBICHUM U
IIPOIIECCOB C HCIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUU: MPU STOM
dbopmynupoBaTth mpoOJeMy/3ajgady W TUNOTE3y Yy4eOHOTO OIKCIEePUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEIOKEHHOTO OO0OpYAOBaHUS, MPOBOJIUTH OIBIT H
(bopMynHpOBaTh BHIBOABL

OCYIIECTBIISITh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIMUYWH, TPU
ATOM BBIOUPATH ONTHUMAIBHBIN COCOO HM3MEPEHUS M HCIOJIb30BaTh HU3BECTHBIC
METObI OLIEHKU OTPEIHOCTEN U3MEPEHNUN;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAHUEM
OpSIMBIX U3MEPEHHM: TpPH HTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHPOBATH
pPE3yNbTATHl MOJYYECHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJAE TaOIUIl U
rpaduKoB, AenaTh BEIBOABI MO pe3ybTaTaM UCCIIeI0BAHMUS;

coOmroaTh npaBuiia 0€30MacHOTO Tpy/Aa MpH MPOBEACHUHN WCCIEIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON M TPOEKTHOU
JESTENHHOCTH C WCIOJB30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U JaOOPATOPHOTO
000pyTI0BaHMS;

pemath pacy€THBIC 3a7a4yd C SIBHO 3aJaHHOW (U3MUECKOW MOJIEINbIO,
UCIIOJIb3YS (PM3UYECKHE 3aKOHBI U TIPUHIIUTIBI, HA OCHOBE aHaJN3a YCIOBUS 3aa4H
BEIOWpATh (DU3UYECKYIO MOJEIb, BBICIATh (PU3NYECKUE BETUYUHBI U (DOPMYIIBI,
HEeoOXomuMbIe NIl €€ PEIIeHUs, MPOBOAWTH PAcu€Thl U OICHUBATH PEATHHOCTH
MOJIYYCHHOT'0 3HAYCHUS (PU3HMUECKON BEITUYNHBI,

pelaTh KaYeCTBEHHbBIE 3a/1au: BBICTPAUBATh JIOTUYECKH HEMIPOTUBOPEUUBYIO
LETIOYKY PACCYKJICHUM C OMOpOM Ha H3Yy4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3ryecKre sIBJICHUS;



UCIIOJIb30BaTh  MpPU  pPEIIeHHMH  y4yeOHbIX  3aJad  COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJOTUH JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U MIpEACTaBIICHU Y4eOHOU M Hay4YHO-TIOMYJISPHOM MH(pOpPMalLIUU, MOITYYEHHOU M3
Pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOJIyYaeMyI0 HH( OpMaIIUIO;

OOBSACHATh NPUHIUINBI JACHCTBUS MAIIUH, NPUOOPOB MU TEXHUYECKHUX
YCTPOWCTB, pa3inyaTh yCJIOBUS MX O€30MIaCHOrO HUCIIOJIb30BAaHUS B IIOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIaAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE IMPOIIECCOB OKPY’KAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3MKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIleHUH ¢ TPUOOpaMH M TEXHUUYECKUMHU
yCTPOWUCTBAaMH, ISl COXPAHEHUs 30POBbSI U COOJIFOJEHUSI HOPM SKOJIOIMUYECKOTO
IIOBEJCHUS B OKPYKAIOLIECH CPEAE;

pabotaTh B TpyNIle C BBHINOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJEH,
IUIAHUPOBATh PabOTy TPYMIbl, PAUOHAIBHO pACHPENEIsITh OOS3aHHOCTH H
IJIJAHUPOBATH JIESTEIBHOCTh B HECTAHIAPTHBIX CUTYaLMsX, aJICKBATHO OLICHUBATH
BKJIAJ] Ka)KJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE pacCMaTPUBAEMOM TPOOIIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB
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o ’ ’ mikoJa.https://resh.edu.ru/subject/28/9/
Poccuiickas aekTpoHHas
7 O 4 0 0 .
CHOBBL TCPMOHAMMUKH mrkoa. https://resh.edu.ru/subject/28/9/
DIIEKTPOAMHAMUKA. DIICKTPUUECKOE Poccuiickast aneKTpoHHas
8 9 0 0 .
noJje mrkoa. https://resh.edu.ru/subject/28/9/
OBHIEE KOJIMYECTBO YACOB 110 34 0 0

INPOI'PAMME
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11 KVIACC

KonunyecrBo yacos DJIEeKTPOHHbIE

HanmeHoBaHMe pa3je/ioB U TeM uudposbie
Ne i/ pasi Konrpoabubie | IlpakTHyeckue (1upp )

NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE

padoThI padoThI
pecypcnbl

OBLIEE KOJIMYECTBO YACOB 110 0 0 0
INPOI'PAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KoauuecTBO 4acoB
Ne Mara DJIeKTpOHHbIe N poBbIe
Tema ypoka KonTpoabnsbie | IlpakTHueckue
n/n Bcero u3yuyeHusi = odpa3zoBaTesibHbIE PeCYPChI
padoThI padoTsbI
Paznuunblie npueMsl 1 ®usuka 10 knacc. Poccuiickas
1 CTIOCOOBI penIeHHs 1 0 0 AIIEKTPOHHAS
(du3nueckux 3aaad. mkoJa. https://resh.edu.ru/subject/28/9/
dusuka 10 xnacc. Poccuiickas
CocraBnenue puznueckux
2 sana 1 0 0 AJIEKTPOHHAS
q. .
8 mrkoJa. https://resh.edu.ru/subject/28/9/
Koopaunathsiii meTos ®dumswnka 10 xmace. Poccuiickas
3 perieHus 3a1a4 1o 1 0 0 AIEKTPOHHAS
KHHEMAaTHKe. mrkoa. https://resh.edu.ru/subject/28/9/
®dumswnka 10 kmacce. Poccuiickas
PaBHOMepHOE 1
4 cHHOE crite 1 0 0 AIEKTPOHHAS
aBHOYCKOPEHHOE JIBIKEHHUE. .
p yerop A mrkoJa. https://resh.edu.ru/subject/28/9/
CroxxeHue nepeMeIeHnii u dusuka 10 xnacc. Poccuiickas
5 ckopocreit KpuosmmHeitHoe 1 0 0 AIEKTPOHHAS
IBIDKECHUE. mkoJia. https://resh.edu.ru/subject/28/9/
KoopaunatHsiil MmeTos dusuka 10 xinacc. Poccuiickas
6 pelieHus 3a1a4 1o 1 0 0 AJIEKTPOHHAS
TUHAMHKE. mkoJia. https://resh.edu.ru/subject/28/9/
Pemienue 3a7a4 Ha OCHOBHBIC ®dusnka 10 kimacce. Poccuiickas
7 3aKOHBI IBMKEHUS: 3aKOHEI 1 0 0 AIEKTPOHHAs
HeroTona. mrkoa. https://resh.edu.ru/subject/28/9/
8 Pemenue 3amau Ha IBHOKEHUE 1 0 0 ®dusnka 10 kmace. Poccuiickas



https://resh.edu.ru/subject/28/9/
https://resh.edu.ru/subject/28/9/
https://resh.edu.ru/subject/28/9/
https://resh.edu.ru/subject/28/9/
https://resh.edu.ru/subject/28/9/
https://resh.edu.ru/subject/28/9/
https://resh.edu.ru/subject/28/9/

MaTepUaIbHON TOYKHU MO
JNEUCTBUEM HECKOJILKUX CHUII.

AJIEKTPOHHAS
mkoJia. https://resh.edu.ru/subject/28/9/

dusuxka 10 xnace. Poccutickas

9 MOMEHT CuIIBL. DJIEKTPOHHAsA
mkoJia. https://resh.edu.ru/subject/28/9/

Hentp tsorectn.Odmme ®uzuka 10 knacc. Poccuiickas

10 YCIIOBUSL paBHOBECHUS DJIEKTPOHHAs
TBEPJIOTO TENa. mkoJa. https://resh.edu.ru/subject/28/9/
Pemenne 3agau Ha ®dwusuka 10 kmacc. Poccuiickas

11 onpejeneHue paboTel U AIIEKTPOHHAS
MOIITHOCTH. mikoJa.https://resh.edu.ru/subject/28/9/
Pemenue 3aga4 Ha 3aK0H dusuka 10 xnace. Poccuiickas

12 COXpaHEeHUs UMITyJIbCca U DJIEKTPOHHAs
PEaKTUBHOE JABUKECHHUE. mkoJia. https://resh.edu.ru/subject/28/9/
Pemrenue 3agag Ha dusuka 10 xnace. Poccuiickas

13 COXpaHEHHUE U MIPEBPAILCHHE AIEKTPOHHAS
MEXaHUYECKOW SHEPTUH. mikoJia. https://resh.edu.ru/subject/28/9/

®dwusuka 10 knace. Poccuiickas

Pemenne KoMOMHUPOBAHHBIX

14 AEKTPOHHAS
Janat. mikoJia. https://resh.edu.ru/subject/28/9/
Pemenue 3aga4 Ha onucaHue ®dusuka 10 kimacc. Poccuiickas

15 IOBEICHUS HJICAIbHOTO Ta3a: AJIEKTPOHHAS
ocHoBHOe ypaBHeHue MKT. nkoJa. https://resh.edu.ru/subject/28/9/
Pemenne kauecTBEHHBIX
3a7a4 Ha OCHOBHBIE ®dwusnka 10 knace. Poccuiickas

16 MOJIOKEHUS U OCHOBHOE ANEKTPOHHAs

YpaBHCHHUEC MOJICKYJISAPHO-
KUHETUYECKOM TCOpHUU.

mkoJta. https://resh.edu.ru/subject/28/9/



https://resh.edu.ru/subject/28/9/
https://resh.edu.ru/subject/28/9/
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Omnpenenenre CKOpoCcTu
MOJIEKYJI, XapaKTEPUCTHKHI

dusuka 10 knacc. Poccutickas

17 IEKTPOHHAS
COCTOAMIA rasa B rkoJta. https://resh. edu.ru/subject/28/9/
M30IIpoIeccax.
Pemenne 3amgau ¢ ®dusuka 10 kimacc. Poccuiickas
18 HCIIOJIb30BAHNEC YPABHEHUS AIIEKTPOHHAS
MenneneeBa-Knanelipona. mkoJa. https://resh.edu.ru/subject/28/9/
Pemenne 3agaq Ha onmcanue ®dusuka 10 kimacc. Poccuiickas
19 SIBJICHUW TIOBEPXHOCTHOTO DIIEKTPOHHAS
CJI041. mikoJa. https://resh.edu.ru/subject/28/9/
Pemenne 3amau Ha ®msnka 10 xmacce. Poccuiickas
20 oTIpe/IeIIeHUE XapaKTePUCTHK SIIEKTPOHHAS
TBEPJAOTO Tena. mikoJa. https://resh.edu.ru/subject/28/9/
®dwusnka 10 knace. Poccuiickas
Penienne kauecTBEHHBIX
21 AIEKTPOHHAS
SHCIICPHMCHTATBHBIX 3aka. mikoJa. https://resh.edu.ru/subject/28/9/
Pemenne KoMOMHUPOBAHHBIX ®usuka 10 kimacc. Poccuiickas
22 3a/1a4y Ha MEPBBIN 3aKOH AEKTPOHHAS
TEPMOJIMHAMUKH. mkoJia. https://resh.edu.ru/subject/28/9/
Pemenne koMOMHUPOBAHHBIX ®wusuka 10 kiacc. Poccuiickas
23 3a/1a4y Ha MEPBBIN 3aKOH AEKTPOHHAS
TEPMOJIMHAMHUKH. mkoJia. https://resh.edu.ru/subject/28/9/
®dwusuka 10 knace. Poccuiickas
Pemenue 3aga4 Ha TEIJIOBBIC
24 AIEKTPOHHAS
ABHTATEI. mikoJia. https://resh.edu.ru/subject/28/9/
®dwusnka 10 knace. Poccuiickas
Pemenne 3a1a4 Ha TEMIOBBIC
25 AIIEKTPOHHAS

ABUTaTCIIN.

mkoJta. https://resh.edu.ru/subject/28/9/



https://resh.edu.ru/subject/28/9/
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3ajaun pa3HbIX TUIIOB HA

dusuka 10 knacc. Poccutickas

26 OTIMCAaHME AIIEKTPUUECKOTO 1 AIIEKTPOHHAS
MOJIA. mrkoJa. https://resh.edu.ru/subject/28/9/
3ajaun pa3HbIX TUIIOB HA ®dwusuka 10 knacc. Poccuiickas
27 OIIMCAHUE IEKTPUUECKOTO 1 UIEKTPOHHAS
MOJIA. mrkoJa. https://resh.edu.ru/subject/28/9/
3ajaun pa3HbIX TUIOB HA ®dwusuka 10 kmacc. Poccuiickas
28 OTIMCAHME AIIEKTPUIECKOTO 1 AIIEKTPOHHAS
TOJIA. mkoJia. https://resh.edu.ru/subject/28/9/
3ajaun pa3HBIX TUIIOB HA dusuka 10 xnace. Poccuiickas
29 OTIMCAaHME AIIEKTPUIECKOTO 1 AIIEKTPOHHAS
TOJIA. mkoJia. https://resh.edu.ru/subject/28/9/
3ajaun pa3HBIX TUIIOB HA dusuka 10 xnace. Poccuiickas
30 OTIMCAHUE DIICKTPUUECKOTO 1 AIEKTPOHHAS
TOJIS. mrkoa. https://resh.edu.ru/subject/28/9/
dusuka 10 xnace. Poccuiickas
Pemrenue 3agay Ha onucanue
31 . . 1 AIEKTPOHHAS
CUCTEM KOHIEHCATOPOB. .
A p mrkoJa. https://resh.edu.ru/subject/28/9/
dusuka 10 xinacc. Poccuiickas
Pemtenue 3amay Ha onmcanue
32 1 AEKTPOHHAS
CUCTEM KOHIEHCATOPOB. .
A p mrkoJa. https://resh.edu.ru/subject/28/9/
dusuka 10 xinacc. Poccuiickas
Pemenue
33 1 AJIEKTPOHHAS
3KCIIEPUMEHTAIbHBIX 3aa4. .
p a mrkoa. https://resh.edu.ru/subject/28/9/
dusuka 10 xinacc. Poccuiickas
Pemenue
34 1 AJIEKTPOHHAS
DKCIHEPUMEHTAILHBIX 3a0a4. .
p A mrkoa. https://resh.edu.ru/subject/28/9/
OBUIEE KOJIMYECTBO YACOB 34
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1O MPOT'PAMME

11 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
ara uu¢poBbIe
Ne i/ Tema ypoka Konrpoabubie | IlpakTuuyeckue A op
Bcero u3ydeHusi ~ oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsbl

OBHIEE KOJIMYECTBO YACOB 110 0 0 0
INPOI'PAMME










