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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpamMmbl BOCIHUTAHUS U
KOHLIETIIIUUA TIpernoJiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu denepannu, pEATU3YIOIINX OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOrPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3nKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeIMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTh pPean3alii MEKIPEIMETHBIX
CBsI3eM (U3BUKM C €CTECTBEHHO-HAy4YHBIMU Y4e€OHbIMM mpeaMeramu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKU HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNIbTAaThl OCBOEHUS Kypca (U3UKH Ha 6a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YJIbTAThl IO roJiaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IIKoapHBIN Kype GU3NKH — CHCTEMOOOpa3yIoIni
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3HUECKHUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
OpUMEHEeHHuEe (U3NYECKUX 3HAaHMM  ONpenenseT Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHHUs] HOBBIX MAaTE€pHaJIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenune (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POpPMUpOBaHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHUSI IPU BBIMOJIHEHUU UMH YIEOHBIX UCCIIEIOBaHUI.

B ocHoBy kypca ¢u3WKu i ypOBHS CpefaHero oOmiero oOpa3oBaHUS
MOJIOKEH pAd UACH, KOTOpble MOXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCA JIOTUYECKU
3aBEpUIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pa3lenoB (U3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.



Hoesn eenepanuzayuu. B cooTBeTCTBUM € HeW MaTepuan Kypca (HU3HKU
oObequHEH BOKPYr (Qu3nueckux Teopuid. BemymuMm B Kypce SBIsSIeTCS
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (PU3MYECKON HayKH, OCMBICICHHE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU MTPOOIEMaMHU.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamosnaraer
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTHYECKUX MPHIOKEHUN
W3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
CoJlepKaHMs, TOCBAIIEHHBIX OKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takke O0CYX ICHUS
po0JIeM pallMOHAIBHOTO NPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILIEro
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOCHUSI PU3UUECKON TEOPUHU, POJIU (PYH/IaMEHTAIBLHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MNPUPOAE, TpaHULAX
MNPUMEHUMOCTH TEOpHH, JJisl OMUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUU U
MIPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcs Mpexie
BCEr0 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU NESITEIIbHOCTH O00YYaroluXcsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M JIA0OpAaTOpPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
MpaKkTUYeCKux padoT. BrifeneHne B yka3aHHOM mepedyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUISi KOHTPOJIE W  OLEHKH, OCYIIECTBISETCS y4YaCTHHUKaMU
o0pa3oBaTEILHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEH TIJIaHUPOBAHUS U
ocHamleHuss kaOuHera Qusuku. Ilpu »sToM obOecmieunBaeTcsi OBJIAJACHUE
OOy4YaIOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE W3MEPEHUs, HUCCIEeIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHME YIENAETCS PEHICHUIO PACYETHBIX M KAueCTBEHHBIX
3anay. Ilpu 3TOM Ay pacy€THBIX 3a/a4 MPUOPUTETOM SIBJISIOTCS 3aJaud C SIBHO
3aJlaHHON (DU3UYIECKON MOJIEIBIO, TTO3BOJISIONINE IPUMEHSITh N3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeia Kypca, TaK W UHTErpHUpPYs 3HAHUS U3
pa3HbIX pa3nenoB. i Ka4eCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIIAIOTCA 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NYECKHX SIBIEHUM M MPOILIECCOB B OKPY’KaOIIEH
KU3HU, TpeOyrone BbIOOpa (U3MYECKOW MOAENU i CUTyallud MpakTHUKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.



B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepualbHO-
TEXHUYECKOMY OOECTeUeHHI0 ydeOHOTO Tpoliecca 0a30BBI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCs B YCIOBHSX
peAMETHOro KaOuHeTa (U3HKU WIA B YCJIOBHUSIX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (Qu3MKU JTOIKHO OBITH
HE0OX0aMMOe J1TadopaTOpHOE OOOpYMOBAaHWE I BBITIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy1I0BaHHE.

JleMmoHCTpaninoHHoe o0OopyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M  OOECHeYMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAaMid st
UCCIICIOBAaHMUSI M3yYaeMbIX SIBJICHHA M  TPOIECCOB, OMIUPHUECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe 00OpynOBaHUE [UIsI YYEHUYECKMX MPAKTHUYECKUX pPaldoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIednBacTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(MPOBBIX NMPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMM LEJIAMHU U3y4€HUs] PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEeMJICHHsS OOYYaIOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTHE HMX HHTEJUICKTYaJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]ie TIO3HAHUS U (POpMUpOBaHUE
HCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMHupOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3y4eHUs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMmMeHUW OOBSCHATH SIBICHUSA C HCIOJIb30BAHHEM
buznyeCKX 3HAHUHA U HAYYHBIX JI0Ka3aTEeIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJOTHIA.

JlocTrxeHne 3TUX Lened oOecreynBaeTCsl pelieHneM CIIeIyIoMnX 3a1ad B

nporuecce U3y4eHus Kypca GU3NKU Ha ypOBHE CpeHEro o01ero oopa3oBaHus:

e TMpuoOpeTeHue CHUCTEMBI 3HAHUU 00 o01ux buznIecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHSIX, BKJTFOUAst MEXaHUKY,
MOJICKYJIIPHYIO  (DU3UKY, OJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AJIEMEHTHI aCTPOPU3UKH,

e (opmupoBaHume yMEHUN TPUMEHSATH TEOPETUUYECKUE 3HAHWUS IS
OOBsSICHEHHUS (PHU3WYECKUX SABJICHUH B TPUPOAEC W IS TPUHATHSA
MPaKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs pa3IMYHbIX 3a7ad C SIBHO 3aJaHHOU
¢usznyeckoil Monenblo, 3anady, MOAPa3yMEBAIOIIUX CAMOCTOATEIbHOE
co3anue GU3NYECKON MOEIH, aIeKBaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (U3UYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIBHOIO IUIAHWPOBAHUS M IMPOBEICHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTEpIpeTanuu UHGOpMAaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-KUCCIEA0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (0a30BbIi ypOBEHb) Ha YpOBHE CpPEOHEro OOLIEro
oOpazoBanus orBojuTcs 136 yacoB: B 10 kinacce — 68 yacos (2 4aca B Helel0), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIIO).

[Ipensaraemplii B mporpamMmMe 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX H
MPaKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BBIOOp
IpoBeNEeHUsT J1adOpaTOpPHBIX pPabOT M OMNBITOB C YYETOM HHIWMBHYAIbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.

COAEPKAHUE OBYUYEHUSA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NIO3HAHUA

®usnka — Hayka O mnpupone. HayuHbie MeTONBI NMO3HAHMUS OKPYKAOLIETO
Mupa. Poib DOKCrlepuMeHTa MW TEOPUM B IIPOLIECCE IO3HAHUS IPUPOJBI.
DKCnepuMeHT B U3HKE.

MopnenupoBanue (pU3MYECKUX SBICHUW W TpoueccoB. HaydHble rumoressl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIbl NPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Pons u mecto ¢usuku B GOpMHUPOBAHWM COBPEMEHHON HAy4YHOW KapTHUHBI
MHPA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UUQPPOBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHbIE
JATYHKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuxka
Mexanudeckoe aBmwkeHne. OTHOCUTETFHOCTh MEXAHHUYECKOTO JBUKCHUSI.
Cucrema otcu€ra. TpaekTopusi.
[lepemernienre, CKOpPOCTh (CpeaHssI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKIUH HAa OCH CHUCTEMbl KOOpPJMHAT.
CrnoxxeHue nepeMenieHui 1 CII0KEHUE CKOPOCTEN.



PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSMOJIMHEHHOe ABMXeHue. I 'paduku
3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUsS, IIyTH U IEPEMEIICHUs
MaTEepUAIbHOW TOYKHA OT BPEMEHH.

CBoOonHoe najieHue. Y CKoOpeHne CBOOOIHOTO MaJICHUsI.

KpuBonnHeitHoe  nBWKEHUE. J[BUKEHHME  MaTepualbHOW TOYKU IO
OKPYKHOCTH C ITOCTOSHHOM M0 MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEHAS
ckopocTb. [lepros u yactora oOpamenus. LleHTpocTpeMUTENEHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JBH>KCHUE CHAPSAOB, IEIHBIE U PEMEHHBIE ITEPEIaYH.

Jlemoncmpayuu

Mopens cucteMsl OTCUETA, WILTIOCTPALMSA KMHEMATHYECKUX XAPAKTEPUCTUK
JIBYDKCHUS.

[TpeoOpa3oBanue ABMKEHUIN C UCTIONIb30BAHUEM ITPOCTHIX MEXaHU3MOB.

[TageHue e B BO3AYyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue ABMKEHUS Tena, OPOLIEHHOTO IMOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenne ycKkopeHusi CBOOOIHOTO NaJACHHUS.

HampaBneHnue ckopocTy IpU IBUKEHHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHne HEpaBHOMEPHOTO ABMKEHHUS C LEIBIO ONPEACIECHUS MTHOBEHHOU
CKOPOCTH.

HccenenoBanre COOTHOLUEHUS MEXAY IYyTAMH, IPOMACHHBIMU TEIOM 34
IIOCJIEIOBATEIbHBIE PABHBIE TNPOMEXYTKM BpPEMEHM IIPU PaBHOYCKOPEHHOM
JBUKEHHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne NBUKEHUS [IapUKa B BSI3KOU KUJIKOCTH.

N3yyeHue ABMKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['aynmnes.  IlepBeid  3axkoH  HprotoHa.
HNHepunaibHbIe CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunnu cui. Bropoit 3akoH HeroToHa
JUTA MaTEPUAIIbHOM TOUKHU. TpeTurii 3aKkoH HprOTOHA 117191 MaTepUalIbHBIX TOYEK.

3akoH BcemupHoro Tarorenusi. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxkeHus1, kauenust). Cumna tpenus. Cyxoe
Tperne. Cuia TpeHHs CKOJbKEHUS U cuiia TpeHus nokos. Koadduiment tpenus.
Cuna conpoTUBIIEHUS IPH IBHKEHUH TEJa B )KUIKOCTH HUJIU Tase.

[ToctynarensHoe U BpaliaTeabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHS TBEPAOTO TeENA.

TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHUE: NOALINIHUKY,
JBUKEHUE UCKYCCTBEHHBIX CITyTHHUKOB.



Llemoncmpayuu

SBnenue nnepuuu.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TEI.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CrnosxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U T1aJICHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Bubl paBHOBeCHS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3yuyenue aBumkeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pasiie, OT X JAehopMaIiui.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILICHUA.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmiynbc MaTepuaibHOM TOUYKHM (Teia), CHUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HMMITYJIbCa Teja. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE IBHKEHUE.

Pabota cusbl. MOIIIHOCTD CHUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKON SHEPTHM.

[ToreHnmanbHas DHEPrusl. [ToreHumanbHas DHEPrus YIIPYTO
nepopMupoBaHHo  TpykuHBI.  [loTeHuManbHast  SHEprus Tejla  BOJIM3HU
MTOBEPXHOCTH 3€MJIH.

[loTennuanpaple W HEMOTEHIMANbHbIE  cuibl.  CBA3b  paboOTHI
HEMOTEHUHUAIBHBIX CUJ C W3MEHEHHUEM MEXAHWUYECKOW DSHEPIUM CUCTEMBI TEI.
3aKOH COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHn4eckre yCTpOWCTBA U MPAKTUUECKOE MPUMEHEHHE: BOAOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKECHHUE.

[lepexon MOTeHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3yyenune abCOMIOTHO HEYNPYroro yaapa C TMOMOIIBI0 JTBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHHUEM MEXaHWYECKOW SHEPruu
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.



Pasznen 3. Moseky/sipHas pu3nKa U TEPMOJAMHAMHUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPUU U MX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysus. Xapaktep ABUKEHUS WU
B3aMMOJICHCTBUSL YacTHUIl BelIeCTBA. MoOJENU CTPOEHUs Ta30B, XKUIKOCTEH U
TBEPBIX TEJ U OOBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenei. Macca u
pa3Mmepsbl MoJiekyil. KonnuectBo BemecTsa. [loctosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ usMmepenue. lllkana temmneparyp
Llenbcus.

Mopens  uneampHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KUHETUYECKOW TEOpUH HUACANbHOTO raza. AOCOIIOTHas TemIieparypa Kak Mmepa
CpellHEd KHWHETUYECKOM SHEpPruH TEIUIOBOrO JBMXKEHHS vacTul raza. I[llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHBI. YpaBHeHue MeHneneeBa—Kianelipona.
3akoH [lansToHa. M30mponecchl B UACAIBHOM I'a3€ ¢ MOCTOSHHBIM KOJNYECTBOM
BemecTa. ['paduueckoe mpencTaBlIeHHE H3OMPOLECCOB: HM30TEpPMa, H30X0pa,
nzo0apa.

TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJT OpTaHUYECKUX COECTUHEHUN.

OnwiThl 10 MU PY3UHN )KUIKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mogens onsita llTepHa.

OneITHI, JOKa3bIBAIOIINE CYILLIECTBOBAHHE MEXMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Monens, nuTroCTpUpyoIIas IpUPOAY AABICHUS T'a3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHUSA HJEAIbHOIO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

Omnpenenenue Macchl BO3Ayxa B KJIACCHOM KOMHATE Ha OCHOBE M3MEPEHMM
00BEMa KOMHATHI, IaBJICHUS U TEMITEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKy TapaAMETPAMH COCTOSHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuKku

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U criocoObl e€ n3meHeHus. KonnyecTBo TemioTsl U padota. BHyTpeHHsIs
JHEPrus  OJAHOATOMHOIO  WJACAJIBHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y IelIbHAs TEIJIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH NpH TEIIONEpEaAYE.



[Tonsitue 006 ammabatHOM mporecce. [lepBbii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne TepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccam. [ 'paduueckas
UHTEpIIpeTanus paboTh rasa.

Bropoii 3akon TepMoanHamuku. HeoOpaTtuMocTh Mpo1ieccoB B MPUPO/IE.

TermoBble  mamuHbl.  [IpuHOMOBI  AEUCTBHS — TEIUIOBBIX — MAIlIMH.
[IpeoOpa3zoBanuss SHEPrHUM B TEIUIOBHIX MamuHax. Kod(p@UIMEeHT MoIe3HOro
nevctBus TemwtoBod mammHbL. [{ukn KapHo m ero ko3¢ UIMEHT MOJIE3HOTO
JNENUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHY.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3mMeHeHre BHYTPEHHEW »HEpPrUM Teja IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOku U3 OYTBUIKM TOJ JEUCTBHEM CXATOTO BO3JyXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe IMyTEM TpeHHUsl (BUICOIEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPIruu (TeMIiepaTypbl) Teaa IpH TeIionepeaye.

OneIT 1Mo anauabaTHOMY pACIHIMPEHHIO BO37ayXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mopnenu napoBoii TypOUHBI, ABUTATEIN BHYTPEHHETO CrOpaHusl, PpEaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammubie cocmoanusa eeuwecmea. Dazoevie nepexoovt

[TapooOpa3oBanue u KoHjeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCUTEJIbHAs BJIAXHOCTh BO3ayxa. HacelmeHHsli map. YjaenbHas TeIioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmnueckue u aMmopdHbie Tena. AHU30TPONHUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiibl. CoBpemeHHble Marepuaiibl. [lnmaBienue u
KpucTayumM3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHeHuUE TEII0BOTO OanaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHHU MOJTYyUYEHHUSI COBPEMEHHBIX MaTEpHasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenue npu moHW>KEHHOM JIaBJICHUH.

CriocoObI M3MepeHus BIaKHOCTH.

Hab6nronenune HarpeBaHus U MJIaBJIECHUS KPUCTAJUTMUECKOTO BEIEeCTBA.

JleMoHCTpanus KpuCTaJIoB.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonvl

N3mepeHrne OTHOCUTENBHOM BIIaXKHOCTH BO3AYXa.

Paznen 4. JaekTpoauHaMuKa



Tema 1. Inekmpocmamuka

OnekTpuzanus Tel. ODJEeKTpUYecKuil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHM, TUANEKTPUKU W TOJYNPOBOAHUKHU. 3aKOH COXpPaHEHUS
AIEKTPUUYECKOTO 3apsIa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AIEKTPUYECKUI 3apsia.
OnekTpudeckoe rmoje. Hanpsok€HHOCTh  AiekTpuueckoro mojsa.  [IpuHiun
CYHEPIIO3ULAN BJICKTPUUECKUX MOoJiel. JIMHUM HanpspKEHHOCTH SJIEKTPUUYECKOTO
OJISL.

PaGora cun  anekrpocraruueckoro  mojs.  I[lotenmman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHMKM M AUDNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
JlvanexkTpryeckas MpOHULIAEMOCTb.

DnekTpoéMKocTh. KongeHncaTop. DIEKTPOEMKOCTh IIIOCKOTO KOHJEHCATOpA.
DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: BJIEKTPOCKOIL,
AIEKTPOMETP, DBJIEKTPOCTaTHYECKass 3alluTa, 3a3€MJICHHE 3JIEKTPOIpPUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U PUHIKII IEUCTBUS 3JIEKTPOMETPA.

B3auMozencTBre HadIEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE MOJIE 3aPSKEHHBIX TE.

[IpOBOTHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaTuyecKas 3aiuTa.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaAH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsKEHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUIT TOK. YCJOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 7151 ydacTKa LETH.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAsA CHJIA U BHYTPEHHEE CONMPOTUBJIECHHWE HWCTOYHHKA TOKA.
3akon Oma 11 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

DJIEKTpOHHAasT ~ OPOBOAMMOCTH  TBEPABIX  METANIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYEeCKUd TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX MYYKOB.



[TosrynpOBOJHUKH. CoOcTBeHHass W TpUMECHass  IPOBOAUMOCTb
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OnexkTpuyeckuidi TOK B  pacTBOpax M paciulaBaX  AJIEKTPOJUTOB.
DNEKTPOIINTUYECKAST TUCCOLUALUA. DIEKTPOIIU3.

OnekTpuyeckuid TOK B raszax. CamMoCTOATENBHBIA M HECAMOCTOSTEIIBHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHUKH TOKa, DJIEKTPOHArpEeBaTEIbHbIE MPUOOPHL,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS], BAKYYMHBIN TUO/,
TEPMUCTOPBI U (POTOPE3UCTOPBI, MOJIYIPOBOIHUKOBBII 1101, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepeHrie CUibl TOKA U HANIPSIKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUS U MaTepHraa.

CMeliaHnHOe COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPBI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

W ckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yyeHnne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

M3mepenne 3JIEKTPOABUKYIIEH CHIIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextposusa.

MesxknpeaMeTHble CBSI3H

Nzyuenue xkypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsi€TCS ¢
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nowsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAYy4YHOIO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, rumores3a, (Qu3nueckas BeIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (QyHKIMS,
napabona, runep0oiia, ux rpauKu U CBONCTBA, TPUTOHOMETPUUYECKUE (DYHKIIMU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddys3us, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUIBI TEIUIONEPEIayy, TEMIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS AMCCOLMALNSA,
rajgbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTelb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3eMJICHHE SJEKTPONpUOOpPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pusnka» Ha YPOBHE CpPEIHETO OOIIETro
oOpa3oBanus (06a30BbIi YPOBEHb) JOJKHO 00ECTIEUUTh JOCTHXKEHHUE CIEIYIONIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JINMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenmMera «Dusmka» TOJKHBI
OTpakaThb TOTOBHOCTh M CIOCOOHOCTh OOY4YarOIIUXCA PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PACHIUPEHHE >XHU3HEHHOTO
ONBITA U OIBITA JEITEIBHOCTH B MPOLECCE PEeaIu3alli OCHOBHBIX HAIPaBJICHUH
BOCHUTATEJILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYAIOIIErocsi KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTRA;

NPUHATHE  TPATUIMOHHBIX  OOIICYETOBEYECKUX T'yMaHUCTUUECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

FOTOBHOCTh BECTU COBMECTHYIO NIESITEIBHOCTh B MHTEpEcax IPa)xIaHCKOTO
oO0IIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpTraHU3aIliy;

YMEHHUE B3aMMOJEHUCTBOBATH C COLMAIbHBIMA UHCTUTYTAMHU B COOTBETCTBHU C
uxX QYHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAQHUTAPHOU U BOJIOHTEPCKOM JIESITEIIBHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUE K TOCYIApCTBEHHBIM CHUMBOJIAM, JOCTHMKEHUSIM
POCCUICKUX YYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:



c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
NEeSATEIbHOCTH YUEHOT0;

OCO3HaHME JIMYHOTO BKJIaJ[a B IOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAsl ICTETUKY HAYIHOTO TBOPUYECTBA,
npuUCylero (pu3nyeckoil Hayke;

5) TpyA0BOro BOCIIHTAHUSI:

UHTEpPEC K Pa3IMYHBIM cdepaMm npodecCuoHaNbHONU AESTEIBHOCTU, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyaymieit mpodeccun U pean30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

c(OPMHPOBAHHOCTh 3KOJOTHMYECKOW KYJIbTYphl, OCO3HAHHE TIJI00AIBHOIO
XapakKTepa 3KOJOTUYECKHUX MPOoOIeMm;

IJIAHUPOBAHUE U OCYIIIECTBIICHUE JIEHCTBUN B OKPYXKAIOIIEH Cpejie Ha OCHOBE
3HAHMS 1IeJIel YCTOMYMBOTO Pa3BUTHS YETIOBEUYECTBA,;

pacliipeHne OIbITa JEATEIHHOCTH SKOJOTHYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM MO0 (PU3HUKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS

c(OPMUPOBAHHOCTH MMPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UIECKON HAYKH;

OCO3HAaHME UEHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IpOIIECcCe
U3ydeHus  (QU3MKH ~ OCYHIECTBJIATH NPOEKTHYID U HCCIEIOBATEIhCKYIO
NeSATEeIbHOCTh MHIUBUIYATIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3naBare/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUA
ba3zoBble JJornueckue aAelcTBUA:
CaMOCTOATENbHO  (QOpMyJIHpOBAaTh U aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENU JEATEIIbHOCTH, 3a4aBaTh I[apaMeTpPbl U KPUTEPUM HX
JOCTUKEHNS,
BBIABJISITh 3aKOHOMEPHOCTM M MPOTUBOPEYUS B  PacCMaTpUBAEMBIX
(bU3NYECKUX SIBICHUSIX;
pa3palaThIBaTh IUIaH pEIIeHUs MpPoOJeMbl ¢ YYETOM aHaIu3a HWMEIOIIUXCS
MAaTEpUAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKH NOCJIEICTBUI AEATEIbHOCTH;



KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

BJIAJ€Th HAyYHOW TEPMUHOJIOTUEH, KIIIOUEBBIMH MOHSATHSMU M METOJAMHU
buznueckoil HayKu;

BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEI0BATEIbCKON U MPOSKTHON ACSITENbHOCTH
B 00ylacTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB pelieHusl 3ajiady (U3MYECKOro COJIepKaHUsl, TPUMEHEHUIO Pa3JIMYHBIX
METO/I0B [TO3HAHMS,;

BJIAQJ€Th BHUAAMU JEATEIBHOCTH 110 TMOJYYEHHUIO HOBOIO 3HAHUS, €ro
UHTEPIPETalliY, MPeoOpa3OBaHUI0 M TPHUMEHEHUIO B PAa3IMYHBIX YYeOHBIX
CUTyalUsX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX IPOEKTOB B 00JIacTH (PU3UKH;

BBISIBJIAITH NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIIBUTATh TUNOTE3Yy €€ pelIeHHs, HaXOAWTh apTyMEHThI i JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTphl U KPUTEPUHU PELICHHUS;

aHAIM3UpPOBaTh TOJYYCHHBIE B XOJE pEHICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh TMEPEHOCUTh 3HaHUA 10 (u3MKe B MPAKTUUECKYIO 00JIacTh
KU3HEICSATEIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEH, TPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora c nundopmanueii:

BJIa/ICTh HABBIKAMH TMOJIydeHUs WHPOpMAIUU (PU3UIECKOTO CONEpKaHUs U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIATH TOWCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETalni0 WHPOPMAIMU PA3TMYHBIX BHIOB U (popm
IpECTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTH UH(OpMALIHH;

UCTIONB30BaTh  CpeACTBAa  MH(POPMAIMOHHBIX W KOMMYHHKAI[MOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHH3aIlMOHHBIX
3aady  C CcoOMofcHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TMTUEHBI, pPECypcocOepexeHMs, TMpaBOBBIX M  JTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPX AHUS B Pa3IUYHbIX (opMarax c
y4€TOM Ha3HAYEHUs] UHPOPMALIUU U LEIEBOM ayIUTOPHUH, BEIOUpasi ONITUMATIBHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.



KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eCTBHS:

OCYILIECTBIAThH OOIIEHNE HA YpOKax (PU3UKH U BO BHEYPOUHOU JEATENBHOCTH;

pacmo3HaBaTh MPEANOCBUIKA  KOH(MIWUKTHBIX CUTyallMd MW  CMATYaTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh M HCIOJIb30BATh MPEUMYILECTBA KOMAHJAHOW W WHIWBUIYaAIbHOU
paboThI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHUCTBUM C y4y€ToM oOIIuX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJJIEKTUBA;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJUHUPOBATh ACHUCTBUA MO €€ OCTHKEHUIO: COCTABIISITH IUIAH JCHCTBHM,
pacmpeienarTh pojau ¢ Y4€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OLIEHMBATh HWJEU C TMO3ULHUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYUIECTBJISTh IO3UTHUBHOE CTPATETMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe el CTBHSA
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHUS PACYETHBIX M KAaYECTBEHHBIX
3aJ1ay, TUTaH BBIMOJIHEHUS IPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO DJPYAHMIMH B 00JaCTH
(bU3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIENISIM;

BJaJ€Th HABBIKAMU  MO3HABAaTENbHOM  pediekcuu Kak  OCO3HAHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIbHBIX MPOLECCOB, HMX pPE3yJbTaTOB H
OCHOBaHMUI;



UCITOJIB30BaTh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyallu, BEIOOpa BEPHOTO
pelieHus;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh pPEHICHUS MO0 UX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHTHl APYrMX TMpH aHallM3e pe3yibTaToB
JEATEIIbHOCTH;

MPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHTBhl APYrHMX TMpH aHallu3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIMIHOKH.

B mporiecce nOCTMXKEHUS JIMUHOCTHBIX PE3YJIHTATOB OCBOCHUSI MPOTPAMMEBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydaronIuxcs
COBEPIIECHCTBYETCS AMOIMOHAIBHBIN UHTEJUIEKT, MpeAnoararonmii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHM, BKJIFOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHATILHOE
COCTOSIHUE, BUJIETh HAIIPABJICHUS Pa3BUTUSI COOCTBEHHOW SMOILMOHAILHON C(EepHI,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHHUS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE TMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTh aJallTUPOBATHCA K
AMOIMOHAJILHBIM U3MEHEHHUSM U MIPOSIBIISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlUH, BKJIIOYAIOIIECH CTPEMIICHUE K JOCTHMKECHUIO LEIU U
yCIexy, ONTUMH3M, WHUIMATUBHOCTb, YMEHUE ACHCTBOBATh MCXOJsS U3 CBOHX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHHE
JIpPYTUX, YYUTBIBaTh €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COYYBCTBHUIO U CONEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U Pa3peIiaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXKkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPaA, B PA3BUTUHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHaibHas TOYKa, MHEePIIMAIbHAs CHCTeMa OTCU€Ta, abCOTIOTHO TBEPOE TEIO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUJIKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij MPU pelieHn: (PU3NIeCKux 3aj1ad;

pacrno3HaBaTh (puU3NUECKHUe SIBJICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBIDKEHUE, CBOOOJHOE TajeHrue TeJ, IABMKEHUE 110 OKPYKHOCTH, WHEPIHS,
B3auMojieiicTBre Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl PU HarpeBaHUM (OXJIAXICHNH ), TEIJIOBOE
paBHOBECHE, HUCHApPEHUE, KOHJCHCAlMs, IJIABJIICHUE, KPUCTAIIM3ALNs, KUIICHHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COCyJlle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
AIIEKTPU3AIUA TEJI, B3AUMOJICUCTBUE 3aPSJIOB;

OMHUCBHIBATh MEXAHUYECKOE JIBM)KEHHUE, HCIOJb3Yys (hU3NYECKHE BEJIUYHHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrus, MOTECHIHUAIbHAS SHEPIusi, MeXaHU4eCcKas
paboTa, MeXaHWYECKass MOIINHOCTh;, MPH ONHCAaHUU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT MCHOJIB3YEeMbIX BEIMYMH, MX OOO3HAUCHHMS M CIUHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIIKME JAHHYIO (PU3UYECKYIO BEIIMUYMHY C JAPYTHMU
BEJIMYMHAMH;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOWCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCIONB3yd (U3WUYECKUE BEJIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi YHEPIrusl XaOTUUYECKOTO JBWKEHUS MOJIEKYJ, CPEIHEKBAApaTUIHAS
CKOPOCTb MOJIEKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasa,
KO3(PGUIIMEHT MOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUN CMBICH HMCHOJIB3YEeMbIX BEJIMYMH, HX
0003Ha4YCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(Gu3NYECKYIO BEIMYUHY C APYTUMU BEIHMUHUHAM;

ONHUCHIBATh U3YUYEHHBIC JICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE
SABJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUYECKUE BEIUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIUAJIOB,;
NP OINMHMCAHWHM TIPAaBUJIBHO TPAKTOBAaTh (DU3UYCCKHH CMBICT HCIIOJIb3yEeMbIX
BEJIMYMH, UX OO0O3HAYCHMS W EIUHUIIBI, YKa3biBaTh (DOPMYJIBI, CBS3BIBAIOIINC
JAHHYIO0 (PU3UYECKYIO BEIUYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJTM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUECcKue
3aKOHBI U MIPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HetoToHa,
3aKOH COXpAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
NPUHLUIN CYNEPNO3ULIUA CHWJI, MPHUHIUI PAaBHOMNPABUS HHEPLHUATBHBIX CHUCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETHYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
abCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pa3inyaTh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUSA (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC TMPHUHITUIIBI  JEHCTBUS  MAaIllUH, NpUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3auvaTh YCJIOBHs UX O€30MMACHOTO WCIIOIH30BAHUS B
MMOBCEIHEBHOM KU3HH;



BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIENOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHU, MPU 3TOM
dbopMmynupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIIOKEHHOTO OO0OPYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYILECTBJISITh MPSIMbIE U KOCBEHHbIE M3MEPEHUS (DU3NUYECKUX BEJIUYUH, MPU
TOM BBIOMpaTh ONTHMAJBHBINA CHOCOO W3MEPEHHUS M WCIOJIb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHMUI;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXIY  (U3MUECKUMHU  BEIUYMHAMH  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHM, NMPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUpPOBATh PE3YyIbTATHl TMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BUJI€ TaONUIl U rpadMKOB, AEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOJII0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MpU MPOBEACHUU HCCIETOBAaHUMN B
paMKax y4eOHOTro OSKCIEpPUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U IMPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPATOPHOTO
000Opy1I0BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJ1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIJACHITh (PU3NUECKUE BEJIMYMHBI U (POPMYIIHI,
HEOOXOJMMbIC JIsI €€ pPEIICHUs, MPOBOJUTh Pacdy€Thl U OLICHUBATH PEATbHOCTh
MOJIYYEHHOT0 3HaueHUsI (PU3UYECKON BEJIMUUHBL;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHI C OMOpOM Ha HM3YyYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIOJB30BaTh  MpPU  pPEIIEHWHM  y4eOHBIX  3a/Jad  COBPEMEHHBIC
MH(POPMAITMOHHBIE TEXHOJIOTHU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUU
U TIPEICTABJICHUS YYCOHOW M HAYYHO-TIOMYJISIPHON HMHGOPMAIINH, TTOTYYECHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOIECCOB OKPYKAIOIIETO MHUpPa, B pPA3BUTHE
TEXHUKHU U TEXHOJIOTHH;

WCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOUN >KU3HU
JUTst o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHu! ¢ TPUOOpaMU U TEXHHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 30POBbS M COOJIOJEHUS HOPM SKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOUIEH Cpele;

paboTaTh B TpyNIe C BBHIMOJHEHUEM PA3JIUYHBIX COIUATIBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYMNIBI, PAMOHAIBHO pPACHpPENeNsiTh OOS3aHHOCTH U
IJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE paccMaTPUBAEMOM MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 1 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 MeKTPOCTATHKA 10 . https://m.edso0.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12 1 1
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 5
IHOYPOYHOE IINIAHUPOBAHHE
10 KUIIACC
Konu4yecTBo yacos DJIEKTPOHHBIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3yYeHust odpa3oBaTejbHbIE
padoThI padoTshI
pecypcsbl
®du3nKa — HayKa O PUPOJIE.
1 Hayunsie MeTZK Bl HO?I,)HZIL:)HI/)IISI 1 bubmorexa HOK
" 8 04.09.2023  https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIIET0 MUpPA
Ponb u MecTo pusuku B
5 bopMHUPOBaHUH COBPEMEHHOMN 1 bubnmnoreka [JOK
Hay4YyHOW KapTHUHBI MUpa, B 08.09.2023  https://m.edsoo.ru/ff0c33e6
MPAKTHIECKOM JeITeTLHOCTH JIFOIeH
3 MexaHn4ecKkoe ABMKEHHE. 1 bu6nmoreka [JOK
OTHOCUTETBHOCTH MEXAHUYECKOTO 11.09.2023 @ https://m.edsoo.ru/ff0c3508
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nBwxenusd. [lepemenienue, CKOpoCTb,

YCKOpEHHE
4 PaBHOMEpPHOE ITPAMOIIMHEHOE bubnuoreka [IOK
IBIOKEHUE 15.09.2023 | https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPAMOJIUHENHOE bubnmoreka [JOK
JIBHKEHUE 18.09.2023 | https://m.edsoo.ru/ff0c372e
6 CBoOogHoOe majieHne. Y CKopeHue bubnuorexa [JOK
¢BOOOIHOTO IMaEHUS 22.09.2023 @ https://m.edsoo.ru/ff0c39cc
KpusosnHeliHOE NBUKEHUE.
7 JBr>KeHME MaTepHaIbHON TOYKH I10 bubmorexa HOK
P 25.09.2023 | https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
[TpuHIIMTT OTHOCHTENBLHOCTH [ amuies.
8 HNuepruanbHble CUCTEMEI OTCUETA bubnmorexa [IOK
P . ' 29.09.2023  https://m.edsoo.ru/ff0c3be8d
[Iepssiit 3ak0oH HproToHa
Macca tena. Cuna. [lpunuun
9 Cyneprno3uinu cuil. Bropou 3akoH bubmmorexa [TOK
YHEp ' P y 02.10.2023  https://m.edsoo.ru/ffOc3be8
HeroToHa ans MaTepuanbHOU TOYKU
10 Tperun 3akoH HproToHa 111 bubnnorexka [JOK
MaTepHaIbHBIX TOUEK 06.10.2023  https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro tsaroreHus. Cumna
11 TspkecTh. IlepBas kocMuueckas bubmmorexa [IOK
P 09.10.2023  https://m.edsoo.ru/ff0c3d00
CKOPOCTH
12 Cuua ynpyroctu. 3akoH ['yka. Bec bubnmnoreka [JOK
Tena 13.10.2023  https://m.edsoo.ru/ff0c3el8
Cwnna tpeans. KoaddbunuenT TpeHus.
13 Cuna ZEH OTI/IBJlel({bH(l:I If )74 BI/IE(GHI/II/I bubmmorexa [TOK
P pua 16.10.2023 = https://m.edsoo.ru/ff0c3f76
Tena B )KUIKOCTH MJIU rase
14 [TocTymarensHOE U BpaliaTeabHOE bubnmuorexa [JOK



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
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JBUKEHHE a0COTIOTHO TBEPAOTO Tela.
MowmeHT cuibl. Inedo cunel. YciaoBus
paBHOBECHSI TBEPJIOTO TEJIa

20.10.2023

https://m.edsoo.ru/ff0c41a6

15

HNMnynsc MmaTepuanbHOU TOYKH,
CHUCTEMBbI MAaTEPHUAIIBHBIX TOYECK.
Nmnynbe cuibl. 3aKOH COXpaHEHUs
umnyibsca. PeaktuBHOE NBUKECHME

23.10.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0c43d6

16

Pabota u Mo1IHOCTD CHITBI.
Kunernueckas sneprus
MarepuaabHON ToukH. Teopema 00
U3MEHEHUN KHHETUYECKOWH YHEPTUU

27.10.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4502

17

[ToTeHuManbHast SHEPTHSL.
[MoreHumansHas SHEPTHUsl YIIPYTo
ne(OpMHUPOBAHHOW TIPY>KUHBIL.
[MoreHnmanpHas HEPTHsl TeJIa BOJIU3U
MOBEPXHOCTU 3eMITH

06.11.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0c461a

18

[ToreHnanbHbIE U HEMOTEHLIUAIBHBIE
cuibl. CBsA3b pabOTHI
HETIOTEHIIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOH SHEPTHH CHCTEMBI Tell.
3aK0H COXpaHEHUsI MEXaHUYECKOU
SHEpPIruu

10.11.2023

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI C
N3MCHCHUCM MGX&HI/I‘-IGCKOﬁ BHGPFI/II/I
TeJa Ha TIPUMEPE PacTsHKEHUS
PE3UHOBOTO KIyTa»

13.11.2023

20

KonTponbhas pabota no teme
«Kunemartuka. Jlmnamuka. 3aKOHBI

17.11.2023

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4b74



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
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COXpPAaHCHUA B MCXAHUKE»

21

22

23

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
nswkenue. Auddysus

Xapaxkrep JBUKCHUS U
B3aMMOJCHCTBHUS YaCTHII BEIICCTBA.
Mogenu cTpoeHus ra3oB, JKUAKOCTEH
Y TBEPIBIX TEN

Macca monekyn. KonnuectBo
BemecTBa. [locTostHHAs ABoraapo

20.11.2023

24.11.2023

27.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

24

TennoBoe paBHOBecue. Temieparypa
u e€ uzMmepenue. Illkana remneparyp
Lenbcus

01.12.2023

25

26

27

Wneanpueiii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETUYECKOM SHEPIUn
JIBUJKEHUSI MOJIEKYJ1. Y paBHEHHUE
MenaeneeBa-Knanelipona

3akon JlanpToHa. ['a30BbIe 3aKOHBI

04.12.2023

08.12.2023

11.12.2023

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc511e

28

JlaGopaTtopHnast pabota
«HccnenoBanne 3aBUCUMOCTH MEXKITY
napaMeTpamMu COCTOSTHUS
pa3pexKEHHOTO Ta3a»

15.12.2023

29

30

N3omnporiecchl B uaeaIbHOM ra3e u ux
rpaduyeckoe npeacTaBIeHue

BuyTtpenHssist sHeprus

18.12.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0c570e

bu6nmoreka [JOK



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

TEPMOJIMHAMUYECKOH CUCTEMBI U 22.12.2023  https://m.edsoo.ru/ff0c5952

croco6bl e€ n3menenus. Koiamuectso

TEIUIOTHI U paboTa. BHyTpeHHss

SHEPruUsl OTHOATOMHOTO UJICATBHOTO

raza

31 Bune! Tennonepenaun bubmmorexa [JOK

25.12.2023  https://m.edsoo.ru/ff0c5c36

VY nenpHas TEII0EMKOCTh BELIECTBA.

32 KonnuecTBo TENMIOTHI MpH bubnnoreka [JOK
teronepenaye. AnnadaTHbIN 29.12.2023  https://m.edsoo.ru/ff0c5¢c36
nporecc

33 IlepBblii 3aKOH TEPMOJAMHAMUKH U €r0 bubnnoreka [JOK
IPUMEHEHHE K N30IIpoLeccaM 12.01.2024  https://m.edsoo.ru/ffOc5efc
HeobpaTtumocTs mporeccoB B

34 npupoze. Bropoii 3akoH bubmmorexa [OK

15.01.2024  https://m.edso0.ru/ff0c6230
TEPMOJIUHAMUKHU

35 ITpunmun nevicrBus u KII/I TernmoBoi bu6mmoreka [IOK
MaIIHHbI 19.01.2024  https://m.edsoo.ru/ff0c600a

36 uxi Kapro u ero KITJ] 19.01.2024

37 DKosoruyeckue npoodaemMbl
TEIJIOOHEPTEeTUKU 22.01.2024

38 O6o06matomuii ypok «MonexynspHas bubnmuorexa [JOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI 26.01.2024  https://m.edso0.ru/ff0c6938
KonTponbhas pabota no teme

39 «Momnekynspras pusuka. OCHOBBI bubmoreia HOK

29.01.2024  https://m.edsoo.ru/ff0c6a50
TEPMOTMHAMHKH)
40 [TapoobpazoBanue 1 KOHIEHCAITHS. bubnmnorexa [JOK



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

Hcnapenue u kuneHue 02.02.2024  https://m.edsoo.ru/ff0c63b6
AOcCoIOTHAS 1 OTHOCHUTEIIbHAS
41 BJIAXKHOCTh BO3yXxa. HachllieHHBIN bubmorexa LHOK
AR - 05.02.2024  https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucramiuueckue u
aMmopdHbIe Teaa. AHU30TPOITHS
42 CBOI/IIi((}")rB KPUCTAJIJIOB }KTI}) KHe bubmorexa LOK
P . 09.02.2024  https://m.edsoo.ru/ffOc65f0
Kkpuctayibl. CoBpeMEHHbIE
MaTepHaIbI
[TnaBiaeHue U KpUCTAIA3AITHS.
43 VienbHas TEII0TA MJIaBICHUS bubmorexa LIOK
! ' 12.02.2024  https://m.edsoo.ru/ff0c6708
Cyb6numarnus
bu6mmoreka [IOK
44 ¥paBHeiHe TELIOBOro basaiica 16.02.2024  https://m.edsoo.ru/ff0c6820
DnexTpu3aus Tell. DIeKTPUICCKUN
45 3apsa. JIBa BUIa dJIEKTPUIECKHUX bubmorexa LOK
pAf A P 10.02.2024  https://m.edsoo.ru/ffOcebec
3apsIoB
[TpoBOTHUKH, TUATIEKTPUKH H
46 H(I))J'I HOBo HI/).IIKI/I 3’(1K5H COXpaHEHUs bubmorexa LOK
YHPOBOA ) P 01.03.2024  https://m.edsoo.ru/ffOc6bcc
IIEKTPUIECKOTO 3apsiia
BsaumoneuncTsue 3apsiioB. 3aKoH
47 Kynona. ToueyHbIN 2IEKTPUUESCKUN bubmiorexa LOK
Y ’ P 04.03.2024  https://m.edsoo.ru/ff0c6ced
3apsn
Hanps>k€HHOCTB 2IEKTPUYECKOTO
48 nosist. [IpuHnMn cynepnosunuu bubnnorexka [JOK
ANEKTPUYECKUX MoJeu. JInnun 08.03.2024  https://m.edsoo.ru/ffOc6df2
HaIpPsHKEHHOCTH
49 Pabota cui sneKTpoCcTaTHIeCKOTo bubnuotexa [JOK
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https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
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noiisa. [Torennman. PasHocts
[IOTEHIMAII0B

11.03.2024

https://m.edsoo.ru/ff0c6f00

50

51

52

HpOBOl[HI/IKI/I W JUDJICKTPHUKU B
SJICKTPOCTATUYCCKOM IT0JIC.
I[I/IE)JICKTpI/I‘-IeCKaSI MIpOHUIIACMOCTb

DnekTpoeMkocTh. KoHnniencarop

DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpa. DHEPrusl 3apsyKEHHOTO
KOHJIEHCATOpa

15.03.2024

18.03.2024

22.03.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHast pabota "M3mepenue
AIIEKTPOEMKOCTH KOHJeHcaropa"

01.04.2024

54

[TpuHIMI NEHCTBUS U IPUMEHEHHE
KOHJIEHCATOPOB, KOMTUPOBAILHOTO
ammapara, CTpyHHOT0 IpUHTepa.
DIeKTpOCTaTUYECKas 3allHTa.
3a3eMIIeHHE AIEKTPONpUOOpOB

05.04.2024

55

DNEeKTpUYECKUi TOK, YCIOBUS €r0
cymiectBoBaHusA. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma jist
ydacTKa [enu

08.04.2024

56

[TocnenoBarenpHOE, MapaieTbHOE,
CMEIIaHHOE COeTMHEHHE
MpoBOIHUKOB. JIaGoparopHas padoTa
«/3y4yeHne cMenIaHHOTO COCTMHECHUS
PE3UCTOPOBY

0.5

12.04.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838
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Toka. 3akoH Jlxxoynsa-Jlenua

15.04.2024

58

3akon OMa 115 TOJTHOM (3aMKHYTOM )
anekTpudeckoit nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne D/IC ncrtouHuka Toka u
€r0 BHYTPEHHETO COIIPOTHBIICHUS

0.5

19.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

60

61

DJIeKTPOHHAS ITPOBOAUMOCTD TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJIeHI/Iﬂ MECTAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOIUMOCTh

DNEeKTpUYECKUN TOK B BaKyyMe.
CBOHCTBA 3JIEKTPOHHBIX ITyYKOB

[TonynpoBOIHUKY, UX COOCTBEHHAS U
pUMecHas poBouMocTh. CBOKCTBA
p—n-nepexona.
[TonynpoBoIHUKOBBIE TPHOOPHI

22.04.2024

26.04.2024

03.05.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae

62

DNEeKTPUYECKUH TOK B PaCTBOPAX U
pacIuiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAsT JUCCOLUALM.
DnexTponauns3

06.05.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c82ba

63

DIIeKTPUUECKUH TOK B Ta3ax.
CaMOCTOSITENbHBIA U
HECAMOCTOSITENBHBIN Pa3psi.
Monnus. [1ma3ma

10.05.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

64

DnekTpuueckue npruOopsl U
YCTPOHCTBA U MX PAKTUIECKOE
npuMeHeHne. [IpaBuia TEXHUKH
0€e301acHOCTH

13.05.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c86fc
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65 O06o0marmuii ypok 1 bubnmoreka [JOK
«INEKTPOTMHAMHUKAY 17.05.2024 | https://m.edsoo.ru/ff0c88be
KonTtponbHast pabora o Teme

66 «Qnekrpocraruka. [1ocTosHHBIHI 1 bubnuoreka [IOK
anekTpuieckuit Tok. Toku B 20.05.2024  https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX CpPelax»

67 Pe3epBHblii ypok. KoHTpoabHas 1 bubnnoreka [HOK
pabora o Teme "DeKTpouHaMHUKa" 24.05.2024  https://m.edsoo.ru/ffOc8c56

68 PesepBHblit ypok. O600mIaromumii ypok 1 bubnuorexa [JOK
no teMam 10 kiacca 27.05.2024  https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mon
penakuueit [lappenteeBoit H.A., AkunonepHoe o60mectBo «3naTenscTBo
«IIpocBemenue»

» ®msuka, 11 xrace/ Msakumes I'.J1., bByxosues b.b., Yapyrun B.M. nion
penakuueii [TapdhentoeBoit H.A., AkurionepHoe o61miectBo «M3narenscTBo
«IIpocBemenue»

Mskumes I'. 5. ®uszuka: Yueb. nis 11 k1. o61ieodpa3oBar. yapexaeHui /
[".A.Msxkumes, b.b. ByxoBues, B.M. Uapyrun. — M.: 2.®u3uka: yueOHuk amis 10
kiacca / I'.S1. Mskumies, b.b. Byxosnes, H.H. Cotckuii, M.: «IIpocBemienuey,
2017 r. ®uzuka. 3agaunuk. 10-11 kin.: [Tocobue ns obmeoOpazoar.
yapexaeHuit / PeimkeBud A. I1. - 12-e u3n., crepeorur. - M.: [Ipoda, 2008. - 192
C.

3. DKcniepuMeHTanbHbIC 3a1anus o ¢puszuke. 9—11 ki.: yaed. mocodue ass
yaamuxcs oomeoopazonar. yapexaenuii / O. ®. Kadapaun, B. A. OpioB. — M.:
Bepoym-M, 2001. — 208 c.

[Ipocsewmenne, 2020r.

METOJINYECKHUE MATEPHAJIBI IJIS1 YUUTEJIA
[ToBanseB O.A., k.T.H., XoMeHnko C.B. BonHoBas ontuka. PykoBoCTBO 10O

BBITOJIHEHUIO SKCIEPUMEHTOB. - M.: MI'1Y, 2005. - 35 c.;



14. TToxpoBckuii, A.A. DnextpudectBo [Tekct] / A.A. TlokpoBckuii, B.A. bypos,
AN.

I'mazeipun, A.I'. Jly6os, b.C. 3Bopbikun, U.M. Pymsuues //IIpakTukym 1o
busuke

B cpeaneit mkoe. [locooue s yuurtens / A.A. Tlokposckuii, B.A. bypos, A.N.
I'mazeipun, A.I'. JIy6os, b.C. 3Bopsikun, .M. Pymsuues. M.: [Ipocsemienue. —

1963.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

Enunas kouteknms nudpoBbIX 00pa3oBaTelbHBIX pecypco. http://school-
collection.edu.ru / plys-ege/sdamia/ru

Karanor oopa3zoBarenbHbIx pecypcoB cetu MuTepHer. http://katalog.iot.ru /

Karanor o6pa3zoBarenbHbix pecypcoB cetu MutepHer. http://katalog.iot.ru /

Enunbiii katamor obpasoBatenbHbix MHTEpHET-pecypcos. http://window.edu.ru /

, http://shkola.edu.ru/. http://www.km-school.ru/ .






