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IHHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢usnke 06a30BOr0 ypoBHS Ha YPOBHE CpelHero ooumero o0pa3oBaHus
pa3paboTaHa Ha OCHOBE IIOJIOKEHHH © TpeOOBaHUII K pe3yabTaraM OCBOCHHS OCHOBHOMU
oOpazoBarenbHON TIporpammel, nipeacTtaBieHHbIXx B PI'OC COO, a takxke ¢ yuérom denepaibHON
paboueil mporpaMMbl BOCIUTAHUS W KOHIIETIUH TpenojaBaHust yueOHoro mpeamera «®dusuka» B
oOpa3zoBaTenbHbIX  opranmsauusax  Poccuiickoit ~ ®expepauuu,  peaqu3ylolMX  OCHOBHBIE
o0pa3zoBaTenbHbIC IPOTPAMMBI.

Copneprxkanue nporpaMMbl 1o (U3MKe HANpaBleHO Ha (OPMHUPOBAHHUE E€CTECTBEHHO-HAyYHOU
KapTUHbBI Mupa oOyvaromuxcs 10-11 kimaccoB npu o0ydeHuu ux ¢u3uke Ha 6a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JIESITeILHOCTHOTO moaxo/a. [Iporpamma no usnke COOTBETCTBYET TPEOOBAHUSIM
OI'OC COO k mnjaaHupyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METANpPEIMETHBIM pe3yJbTaTam
o0y4eHHs, a TAaKXKe YYUTHIBACT HEOOXOAMMOCTb PEANM3aIMH MEKIIPEIMETHBIX CBs3el (pus3uku c
€CTECTBEHHO-HAyUHBbIMU y4eOHBIMM IpeAMeTaMu. B Hell onpenessitoTcs OCHOBHBIE LETH U3y4EHHSI
¢u3MKKM Ha ypOBHE CpeIHEro o0Iero oOpa3oBaHMA, TUIAHHPYEMBIE PE3YJbTaThl OCBOCHHUS Kypca
(bu3uKU: INYHOCTHBIE, METAIlPEMETHBIE, PeAMETHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma no (pu3MKe BKIIOYAET:

® [UIAHUpPYEMbIE PE3y/ibTaThl OCBOEHMS Kypca (pu3uku Ha 0a30BOM YpPOBHE, B TOM
YHCIIe MIPEIMETHBIE PE3yIbTATHI IO ToJaM 00yUJeHHS,
e cojiepkaHue ydeOHoro npeamera «Pu3uka» no rogam o0yyeHHs..

®dusnka Kak Hayka o HauOojee OOIIMX 3aKOHAX HPUPOABI, BBICTYIAs B KauyeCcTBE y4yeOHOTro
IpeIMeTa B ILKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ, B CHCTEMY 3HAaHUN 00 OKpPY)KAIOIEM MHpE.
[IkonbHBIH Kypc GU3UKU — CUCTEMOOOPA3YIOIIUI /17151 €CTECTBEHHO-HAyYHbIX YUEOHBIX IIPEAMETOB,
MIOCKOJIbKY (M3MUYECKHE 3aKOHBI JIE)KaT B OCHOBE MPOIIECCOB U SIBJICHHMM, M3ydaeMbIX XUMHEH,
Ouosiorueit, pusudeckoil reorpadueit u acrpoHomueil. Mcrnonb3oBanue u akTUBHOE MPUMEHEHHUE
(¢u3NyecKUX 3HAHUU ONpeJeNseT XapaKTep W pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTHHM B chepe
DHEPreTUKH, TPAHCIIOPTA, OCBOEHMS KOCMOCA, IOJIYYEHHs HOBBIX MAaTEpUAOB C 3aJaHHBIMU
cBoiicTBamMu U Ipyrux. M3yuenne pusukyu BHOCUT OCHOBHOW BKJIAJ B (POPMHUPOBAHUE €CTECTBEHHO-
Hay4YHOH KapTUHBI MHUpa oOydaromuxcs, B (OpMUPOBAHHE YMEHHUI NPUMEHSATh HAYYHBIH METO]
MO3HAHUS NMPYU BHINOJIHEHUH UMHU YYEOHBIX UCCIIEI0BaHUM.

B ocHoBY kypca (u3MKM A7 YpOBHS CpelHEero oouiero oOpa3oBaHUS IOJIOKEH psAA UAEH,
KOTOpbIE MO’KHO paccMaTpUBaTh KaK MPUHIUIIBI €0 IOCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM € HEHl Kypc SBISETCS JIOTHUECKU 3aBEPLIEHHBIM, OH
COJIEP’KUT MaTepuall U3 BCEX DPa3leioB (PM3MKH, BKIIOYAET KaK BOMPOCHI KJIACCUYECKOW, TaK U
COBPEMEHHOW (PU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM C HeW MaTepuan Kypca (GU3UKH OObEIUHEH BOKPYT
¢usnueckux teopuid. Benymm B kypce sBisieTcst GOpMUPOBaHUE MPECTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTepuH, BEIIECTBE U MOJIeE.

Hoes eymanumapuszayuu. EE peanmuzanusi mpeanosnaraeT HCIOJb30BaHHE T'yMaHUTapHOTO
MoTeHIIMaaa GU3NYECKOW HayKH, OCMBICIEHUE CBS3M Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M HKOJIOTHYECKUMHU MPOOIIEMaMH.

Hoesa npuknaomnoii nanpasnennocmu. Kypc ¢usuku mpennosiaraeT 3HAKOMCTBO € LIMPOKHUM
KPYroM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUN U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes skonocuzayuu  peanusyercs IOCPEICTBOM  BBEACHHS DJIEMEHTOB  COJAEpIKaHMS,
MOCBALIEHHBIX SKOJOTMYECKUM Mpo0JieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C DPa3BUTHEM
TEXHUKUA U TEXHOJIOTUH, a TaKkke OOCYKACHHUS MPOOJieM PalMOHAIBHOTO MPUPOIONOIL30BAHUS U
HKOJIOTUYECKOM O€30MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMH Kypca (HU3MKH Ha YpPOBHE CpEIHEro oomero oOpa3oBaHUS
SBISIIOTCA  u3udeckue Teopun (GpopMUpOBAHUE TMPEACTABICHUNH O CTPYKTYpE IMOCTPOCHUS
¢usnueckoil Teopuu, ponu (HYHOAMEHTAIBHBIX 3aKOHOB M TPHHLUIOB B COBPEMEHHBIX
IPEJCTAaBICHUAX O MNPHPOJIE, I'PAaHUIAX NPUMEHUMOCTH TEOPHH, IS ONMCAaHUS €CTECTBEHHO-
HAy4HBIX SIBJICHUH U IIPOLIECCOB).



CuCTeMHO-EATEIbHOCTHBIM NOAX0A B Kypce (DMU3MKHM peanusyeTcs MpexJe BCEro 3a Cuér
OpraHu3aIlK SKCIEPUMEHTAIBHON JAeATeNbHOCTH oOydaromuxcsa. Jns 6a30Boro ypoBHS Kypca
GU3MKH — 3TO UCHOJIB30BAaHUE CUCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
nabopaTopHBIX padoT, KOTOphie B Hporpamme Mo (U3MKE OOBEIWHEHBI B OOMIMHA CITHCOK
YUEHHUYECKUX IpaKTHUECKUX paOoT. BblieneHune B yKka3aHHOM IepedyHe Ja0opaTOpHBIX padoT,
NPOBOJUMBIX JUISI KOHTPOJIA W OIEHKH, OCYILECTBIISICTCS YYaCTHUKAMH O0pa30oBaTeIbHOTO
nporecca UCXols M3 0COOEHHOCTEeH IIAHMPOBAaHUS M OCHAlleHUs KaOuHera Qusuku. [Ipu stom
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOIMMHCA YMEHHMSIMHU TPOBOAMTH KOCBEHHBIC H3MEPEHUS,
UCCIIEIOBAaHMs 3aBUCUMOCTEH (U3MYECKUX BEJIMYMH U TIOCTAHOBKY OIIBITOB 110 IPOBEPKE
IPEUIOKEHHBIX THIIOTES.

Bonbmioe BHUMaHHWE yaenseTcsl pelIeHHIO Pacy€THBIX M KadeCTBEHHBIX 3amad. [Ipu stom s
pacu€THBIX 3ajjad IPUOPUTETOM SABISAIOTCS 3a/Ja4d C SIBHO 3aJaHHON (U3MUECKOW MOJEINbIo,
MO3BOJISAIONINE IPUMEHSTh W3YYEeHHBIEC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena Kypca,
TaK U UHTETPUPYS 3HAHUS U3 Pa3HbIX pa3zaeioB. i1 KaueCTBEHHBIX 3aJjau IPUOPUTETOM SBIISIOTCS
3aJjaHus Ha OOBSICHEHHE MPOTEKaHUs (PU3MUECKUX SBICHUN W MPOIIECCOB B OKPYKAIOIICH JKU3HHU,
Tpebyrole BbIOOpa GU3NIECKON MOJIENH AJIsl CUTYyalluu PAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBumn ¢ tpeboBanusmMu ®I'OC COO k MaTepHalbHO-TEXHUYECKOMY 00ECIICUCHHIO
y4eOHOro mpouecca 0a30Bblii YpOBEHb Kypca (PU3MKU Ha YpOBHE CpeJHEro o0Iero oOpa3oBaHUs
JOJDKEH UW3y4daTbcs B YCJIOBUSAX TPEAMETHOrOo KaOwHeTa (U3MKM WJIM B YCIOBHSX
MHTETPUPOBAHHOIO KaOWHETa IpPEeJMETOB €CTECTBEHHO-HAay4yHOro Iukia. B kaOunere ¢usuku
JOJDKHO OBITH HEoOXonumoe J1aboparopHoe 00OpyIOBaHHME Ui BBIMOJHEHUS YKa3aHHBIX B
nporpamMme 1o (pu3MKe yYeHMYECKUX MPAaKTUYECKUX paboT U IEMOHCTPALMOHHOE 000py/JOBAHUE.

JleMOHCTpalnoHHOE 000pyIoBaHHe (POPMHUPYETCS B COOTBETCTBUU C MPUHIIUIIOM MUHHUMAIBHON
JOCTaTOYHOCTU U 00ecIieurnBaeT MOCTAaHOBKY MEPEYUCIEHHBIX B IIpOrpamMMe 1o (Gpu3nke KIrueBbIX
JIEMOHCTpAMK ISl WCCIENOBAaHHUS W3y4aeMbIX SIBJICHHH W TPOLECCOB, OSMIUPUYECKHX U
(byHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGoparopHoe oOopynoBaHUE Ul YYEHHUUECKHUX IMPAKTUYECKUX paboT (opmupyercs B BUIE
TEMaTUYeCKMX KOMIUIEKTOB U o0ecreuuBaeTcsi B pacuéTe OJHOr0 KOMIUIEKTa Ha JBYyX
oOyuatomuxcs. Temarnyeckue KOMIUIEKTHI J1abopaTOpHOro OOOpYHOBaHUS JIOJKHBI  OBITh
MOCTPOEHBl Ha KOMILJIEKCHOM HCIOJb30BAHUN AHAIOTOBBIX M IM(POBBIX NPUOOPOB, a TaKxKe
KOMITHIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJI€ LIU(PPOBHIX JIAOOPATOPHIA.

OCHOBHBIMU LIETSIMH U3Y4€HUS (PU3UKU B 0011IEM 00pa30BAHUU SIBIISIOTCA:

¢ (OpMHUpOBaHHE WHTEpECa M CTPEMJICHHs] OOYyJaroIuXcs K HAYYHOMY H3YYCHUIO
MIPUPOJIBI, PA3BUTHE WX WHTEIUICKTYaJIbHBIX U TBOPUECKUX CITIOCOOHOCTEH;

® pa3BUTHE TPEACTABICHUH O HAYYHOM METOJe TIO3HaHUS U (popMupoBaHHE
MCCIIEIOBATEILCKOTO OTHOIIIEHUS K OKPY)KAIOIIUM SIBIICHHSIM;

e GOpMHUpOBaHME HAYYHOTO MHPOBO33PEHUS Kak pe3yibTaTa H3Y4YE€HUS OCHOB
CTPOEHUS MaTepUu U PyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (hopMHUpOBaHHE YMEHHH OOBACHATH SBICHHS C HCIOJIb30BaHUEM (UINYECKUX
3HAaHWI U HAYYHBIX JIOKa3aTEIIbCTB;

¢ (hopMHUpOBaHNE TPEACTABICHUI O POJIN GU3UKH JUTSL Pa3BUTHSL JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTHI.

JIoCTIKEHHE 3THX Tesiell 00ecTieunBaeTCsl pelIeHneM CIIeIYIONINX 3a/1a4 B Mpolecce N3yIeHUs

Kypca (pU3UKU Ha YPOBHE CPEIHEr0 00Iero oopa3oBaHms:
® MPHUOOPETEHNE CUCTEMBI 3HAHHUK 00 00ImUX (PU3MUECKNX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpHsX, BKIOYas] MEXAHUKY, MOJIEKYJIAPHYIO (DU3MKY, DJIEKTPOJAMHAMHKY, KBAaHTOBYIO
(GU3MKY U IIEMEHTHI aCTPOPHU3UKY;
e GOpMHUpPOBAaHHE YMEHHUI IPUMEHATh TEOPETHUYECKHE 3HAHUSA M OOBACHEHMS
¢u3nyeckux SBICHUH B TNPUPOAE M A MPUHATUS NPAKTUYECKUX pPELICHUH B
MMOBCEAHEBHOM KU3HU;



® OCBOGHHE CIIOCOOOB pEIIEeHUs Pa3IUYHbIX 3a7ad C SIBHO 3aJaHHOW (U3NYECKOM
MOJIETIbIO, 3a/1a4, MOAPA3yMEBAIOIINX CAMOCTOSITEILHOE CO3/1aHKe (PU3NYECKOW MOJENH,
aJICKBaTHOW YCJIOBHUAM 33/1a4U;
® [TOHMMaHHE (PU3UYECKHX OCHOB U MPHUHIIMIIOB JEHCTBUS TEXHUYECKUX YCTPOICTB U
TEXHOJIOTUYECKHX MPOIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPEY;
® OBJIAJICHUE METOJAMH CAMOCTOSTEIHLHOTO MIIAHUPOBAHUS U TIPOBEICHUS (PU3HUECKUX
HKCHEPUMEHTOB, aHAIN3a U UHTEPIPETalul MH(OOPMAIMH, ONIPEIeICHUs I0CTOBEPHOCTH
MOJIYYEHHOTO Pe3yJIbTaTa;
® CO3/IaHME YCIIOBHM JUIi pa3sBUTHA YMEHUH MPOEKTHO-HCCIIEI0BATEIbCKOH,
TBOPYECKOU EATEIBHOCTH.
Ha n3yuenue ¢usuku (6a30BbIi YPOBEHB) HA YPOBHE CPEIHET0 0OIIET0 00pa30BaHMS OTBOJIUTCS
136 gacos: B 10 knacce — 68 yacoB (2 yaca B Hezento), B 11 kimacce — 68 yacoB (2 yaca B HEJEINIO).
[Ipennaraemslii B mporpamme mo (u3uKe NepedyeHb Ta0OPaTOPHBIX M MPAKTUYECKUX paboT
SIBJIICTCS PEKOMCHIOBAHHBIM, YIUTEIh JCJIAeT BEIOOP MPOBEIACHHUS JTA00PATOPHBIX PabOT U OMBITOB
¢ Y4€TOM MHAUBHUIYAIbHBIX OCOOCHHOCTEH 00yYaronInXCsl.

COJEPKAHUE OBYYEHUA

10 KJIACC
Paznen 1. ®u3zuka u METOAbI HAYYHOI'O MO3HAHUA
duznka — HayKa O IIpupone. HaquLIe METOAbI IIO3HAHHUA OKpPYXKAOMICTo MHUpaA. Ponp

IKCIIEPUMEHTA U TCOPHUH B MPOIIECCE TIO3HAHMS MPUPOBI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue Gpu3NUECKuX SBICHUM U mporeccoB. Hayunbie runore3sl. PU3NYeCKue 3aKOHbI
1 Teopud. ['paHuIIBI TPUMEHUMOCTH (HU3UIECKUX 3aKOHOB. [IpuHIIUTT COOTBETCTBUS.

Pomp u Mecto ¢usukun B (QOpMHUPOBAHUU COBPEMEHHOH HAy4yHOW KapTHHBI MHpa, B
MPAKTUYECKOU JIEATETbHOCTH JIFO/ICH.

Jlemoncmpayuu

AHanorosblie ¥ U(GPOBBIE U3MEPUTEIbHBIC TPHUOOPHI, KOMITBIOTEPHBIC JTATYUKH.

Pa3pnen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBuxkeHue. OTHOCUTEIBHOCTh MEXAHMYECKOro JBMKeHHs. CucreMa oTcuéra.
Tpaexropus.

[Tepememienue, CKOpPOCTh (CpemHSsI CKOPOCTb, MIHOBEHHas CKOPOCTb) U  YCKOpEHHE
MaTepUaIbHOM TOYKH, MX MPOEKIIMU Ha OCH CHUCTeMbl KoopauHaT. CIIOKEHHE TEepeMElICHUN U
CJIOKE€HUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MPSAMOJIMHEWHOE JBIKeHHE. [paduku 3aBUCHUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMEIICHUSI MaTEPUAIbHOW TOUKU OT BPEMEHH.

CBoOoaHoe majieHne. Y CKopeHrue CBOOOHOTO TTaICHHS.

KpuBonunelinoe asuxenue. J[BuxeHne MaTepHaIbHOW TOYKHU MO OKPYKHOCTH C IIOCTOSIHHOM 110
MOJYJTIO CKOPOCTBIO. YTJIOBas CKOPOCTh, JIMHEWHAass CKOpocTh. Ilepwon m wacrtota oOparmieHwus.
LleHTpocTpeMUTENBHOE YCKOPEHHUE.

TexHudeckue yCTpOWCTBA W MPAKTHYECKOE MPUMEHEHHUE: CIHIOMETp, JABUKEHUE CHAPSIOB,
LIETIHbIE U peMEHHBIE NIEPEeIAUN.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETa, UILTFOCTPALIMS KUHEMATUUECKUX XapaKTEPUCTUK JBHKECHHUSL.

[Ipeo6pa3oBanue ABMKEHHM C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenue aBrxenus Tena, OpoleHHOTo MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenune yckopeHust CBOOOHOTO MaICHHSI.

Hamnpasnenue ckopocTy Npu JBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3yueHne HepaBHOMEPHOTO IBMKEHUS C LIEJIBIO ONPEAEICHUSI MTHOBEHHOW CKOPOCTH.



HccnenoBanue COOTHOLIEHUS MEXAY MNYyTAMH, NMPOMIECHHBIMU TEJIOM 3a IOCIEAOBATENIbHBIC
paBHbIE TPOMEKYTKHA BPEMEHHU MPU PABHOYCKOPEHHOM JIBUKEHUU C HAYAJIbHOU CKOPOCTHIO, PaBHOM
HYIIIO.

N3yuenue nBUKEHUS IAPUKA B BI3KOU KUIKOCTH.

N3ydenue nBuxeHus Teia, OpOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Ipunuun otHocutenbHocT [Mamuies. IlepBbiii 3akoH HproToHa. MHepruanbHblE CHCTEMBI
oTcuéra.

Macca tena. Cuna. [Ipuniun cynepno3unuu cui. Bropoit 3akon HbproToHa Jy1si MatepualibHOM
Touku. Tpernii 3akoH Hpr0TOHA 1151 MaTepUANIbHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxkectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenne. Bunpl Tpenust (mokosi, ckoyibkeHusi, kadeHusi). Cuia tpenus. Cyxoe tpenue. Cuna
TPEHHS CKOJNBXKEHUs M cuia TpeHus mnokos. Kosdduument tpenus. Cuna COnpOTHBICHUS NpU
JBKEHUU TeJa B )KUIKOCTH WJIU Ta3e.

[ToctynarensHoe U BpamareiabHOe ABMKEHHE aOCOTIOTHO TBEPIOTO Tena.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpaileHus. [linedo cuibl. YCaoBUS paBHOBECHS TBEPIOIrO
Tena.

TexHudeckue yCTpPOWCTBA U MPAKTHUYECKOE TMPUMEHEHHWE: TMOJIIMIHUKHA, JIBUKCHHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHeHuE Macc B3aMMOJICHCTBYIOIIUX TEI.

Bropoii 3akoH HeroTOHA.

N3mepenue cui.

Crnoxenue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(popMaIiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOAbEME U aJACHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KaU€HUS U CKOJIbKEHUSI.

VYcnoBust paBHOBecusi TBEpAOTro Tena. Bunibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3ydenue nBuxeHus Opycka rmo HaKJIOHHOW MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOZHUKAIOIIMX B MPYKUHE U PE3UHOBOM 00paslie,
0T uX JnehopMaluu.

HccnenoBanue ycnoBuil paBHOBECHS TBEPIOTO Tella, UMEIOIIETO OCh BpaLCHUSI.

Tema 3. 3aKonbl COXpaHeHUA 6 MEXAHUKE

Nmmynsc marepuanbHOM TOYKM (TeNa), CHCTEMBbl MaTepUalbHBIX ToueK. VMITylbCc CHIIBI U
M3MEHEHUE UMITYJIbCca TeJla. 3aKOH COXPaHEHUs! UMITyJibca. PeakTHBHOE IBUIKEHHE.

Pa6ora cunbl. MOIIHOCTE CHITBI.

Kunetnueckast sHeprusi MaTepraibHON TOUKH. Teopema 00 M3MEHEHIUN KHHETHYECKOM SHEePTUH.

[TorenunansHas sHeprus. I[loTeHuuanbHas SHEPrus ynpyro JAeOPMUPOBAHHON MPYKHUHBL.
[ToTennmanpHas SHEPTUs TeNa BOIU3U OBEPXHOCTH 3EMITH.

[ToTennuanpHble W HEMOTEHUMATbHBIE CUIBL. CBs3b paOOThI HEMOTCHIMAIBHBIX CHJ C
M3MEHEHUEM MEXAHUYECKON IHEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUYECKOM YHEPTUu.

VYrpyrue u Heynpyrue CTOJTKHOBEHHUS.

TexHudeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: BOIOMET, KOIEp, IPYKUHHBIN
MACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

[Tepexon moTeHITMATBHOM SHEPTHH B KWHETUYECKYIO U OOPATHO.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3ydenne abCoOMOTHO HEYNIPYTOro yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.



HccnenoBanue cBsa3M pabOThl CUIIbI C U3MEHEHHEM MEXaHWYECKOW PHEpPruM Tella Ha IpUMepe
pacTsIKEHUs PE3UHOBOIO KI'yTa.

Paznen 3. Moaekyaspaas Gu3uKa U1 TePMOJAUHAMMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeOpUU

OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KHHETHYECKOW TEOpPUHM M HUX OINBITHOE OOOCHOBaHHE.
BbpoynoBckoe asmxenue. Auddys3usa. Xapaktep IBUKEHUS U B3aUMOJICHCTBUS YACTHIl BEIIECTBA.
Mopnenu cTpOeHUs Ta30B, JKUIKOCTEH U TBEPIBIX TE U OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE
3TUX MoJeneil. Macca u pasmepsl mosiekyi. KonnuectBo Bemectsa. [loctositHHas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remnepatyp Llenscus.

Mopnens wupneanpHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJSIPHO-KHUHETUUYECKOH TEOopun
UJealbHOTO ra3a. AGCOIIOTHAS TeMIepaTypa Kak Mepa cpeiHe KHHEeTHUECKOM SHEPTUU TEIIOBOTO
nBrKeHHs dactull rasa. Illkama temmneparyp KenbBuHa. ['a30Bble 3aKkOHBI. YpaBHEHHE
MenpeneeBa—Knaneiipona. 3akon JlanpbroHa. M3ompoueccsl B UACAIBHOM Tra3e C IMOCTOSIHHBIM
KOJIMYECTBOM BelecTBa. [ 'paduueckoe MpeaCTaBICHHE HW30IPOIECCOB: HM30TEpMa, H30X0pa,
nzobapa.

TexHUYECKUE YCTPONCTBA M MPAKTUICCKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITHI, TOKA3bIBAIOIINE JUCKPETHOE CTPOEHHUE BellecTBa, PoTorpaduu MOJIEKYI OPraHnIeCKUX
COETUHEHUH.

OmnpiTel 10 U Y3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JTBUKEHHUSI.

Mogens onbiTa LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOACHCTBUA.

Monens, WUTIOCTpUpYIOLIas MPUPOY AaBJIECHUS ra3a Ha CTEHKU COCyAa.

OnBITHL, WIUTFOCTPUPYIOLIUE YPABHEHHE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

Omnpenenenre Macchl BO3/yXa B KJIACCHOM KOMHAaTe HAa OCHOBE M3MEpPeHHil 00bEMa KOMHATHI,
JABJICHUS U TEMIIepaTyphl BO3/lyXa B HEH.

HccnegoBanue 3aBUCMMOCTH MEXK]ly TApaMETPAMU COCTOSIHUSL Pa3peKEHHOT0 Trasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonnHamuyeckasi cuctemMa. BHyTpeHHSs SHEeprus TepPMOIMHAMHYECKON CHCTEMBI B CTIOCOOBI
e€ usmeHenus. KomuuectBo TemnoTsl U pabota. BHyTpeHHSs 3HEPrHsi OJHOATOMHOIO HJEaIbHOTO
ra3za. Buzasl Teronepenayu: TemIoNpOBOJHOCTb, KOHBEKIUS, U3JIyUeHHE. Y IeNIbHAS TEIUIOEMKOCTD
BenlecTBa. KoianuecTBo TemnoThl npu Teronepeaaye.

[Tonstne o0 agmabatHom mporecce. [lepBriil 3akoH TepMmoauHamMuku. [IpuMeHeHHe mepBOTO
3aKOHa TEPMOAMHAMMKHU K H30mpolieccaM. ['papuueckast uHTepIpeTanus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatuMocTh MpoieccoB B IpUPOJIE.

TennoBele MamuHbl. [IpuHIMNIBL AeiicTBUS TemoBbiXx MamuH. [IpeoOpasoBaHusi >HEpruM B
TerioBbIiX MamuHax. Koaddumment noneznoro neiicteus temioBoi mammuabl. [ukn KapHo u ero
KO3 (HULIMEHT MOJIe3HOro NEHCTBUS. DKOJIOTHYECKHUE MPOOIEMbI TETJI0IHEPTEeTHKH.

TexHuueckue yCcTpoWCTBa M MPAKTUYECKOE MPUMEHEHHE: JBUTATENIb BHYTPEHHEIO CrOpaHwus,
OBITOBOM XOJIOIUITFHUK, KOHIUIIHOHED.

Jlemoncmpayuu

N3menenne BHyTpEeHHEW PHEPTUU Teja MPU COBEPIICHUH PaOOTHI: BBIJIET MPOOKH U3 OYTHUIKH
MOJl JICHCTBHEM C)KaToro BO3AyXa, HarpeBaHue »¢pupa B JATYHHOH TpyOKe IyTEM TpEHUs
(BuIEOIEMOHCTpAITHS ).

N3meneHue BHyTpeHHEH dHEpTUu (TeMIepaTypsl) Tela Mpu TeTuionepeaaye.

OmnpIT Mo aguabdaTHOMY PACIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATEIsl BHYTPEHHETO CTOPAHUsI, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamoptule pabomuol

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Acpecamniwie cocmoanusa eeujecmea. DPazosvie nepexoovl



[TapooOpazoBanue u koHjaeHcamus. lMcnapeHue u kumeHue. AOCOTIOTHAS W OTHOCHUTEIbHAs
BJIQKHOCTh BO31yxa. HacwlmeHHblid map. YaenpHas TemwioTa MapooOpa3oBaHMs. 3aBHCUMOCTh
TEMIIEpaTypbl KUIIEHUS OT JaBJICHUS.

Teépmoe Teno. Kpucrammueckue u amopdHble Tena. AHHM30TPOIHUS CBOWCTB KpPUCTAJLIOB.
Kunkue xpucramisl. CoBpeMeHHble Marepuanbl. [lnaBieHne u Kpucraumzauus. Y AelbHas
TeruioTa riasiaenus. Cyonumarusi.

VYpaBHeHHe TEII0BOro OanaHca.

TexHuueckue yCTpONCTBAa W MPAKTHUUYECKOE TMPUMEHEHHE: TUTPOMETP U ICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU TOJIyYEHUSI COBPEMEHHBIX MaTEpPUAIIOB, B TOM YKCJI€ HAHOMAaTEPHAJIOB, U
HaHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HaCBIEHHBIX [1apPOB.

Kunenue npu noHW>KEHHOM JaBICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

Habnronenne HarpeBaHus U TUIaBJICHUS KPUCTAUTHYECKOTO BEIIECTBA.

JleMoHCTpaLust KpUCTAILJIOB.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenne OTHOCUTENBHOU BIaKHOCTH BO31yXa.

Pa3znen 4. DiekTpoauHamMuKa

Tema 1. Inekmpocmamuka

DnekTpu3anus Tesl. DJIEKTpUYecKHuil 3apsia. JIBa Buaa 3yeKTpuuecKux 3apsiioB. [IpoBoaHukw,
JUBJIEKTPUKU U MOJTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsiaa.

B3aunmopeiictBue 3apsanoB. 3akoH Kynona. ToudeuHbIl 37€KTpUYECKHM 3apsii. DIEKTPHUUECKOE
nosie. Hampsk€HHOCTB 3nekTpuyeckoro mnoss. [IpuHOun cyneprno3uuuu 3JIeKTPUUYECKUX MOJIEH.
JInHnM HanpsKEHHOCTH SIIEKTPUUYECKOTO MO,

Pabora cun anextpocratruueckoro nois. ITorenuuman. PazHocts noreHuuanos. [IpoBogHuku u
JTUAJIEKTPUKHU B AJIEKTPOCTATHUECKOM M0JI€. JuanexkTpuyeckas NpoOHUIAEMOCTb.

OnektpoémkocTh.  KonaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO  KOHJEHCATOpa. JHEPTHs
3apsHKEHHOIO KOHAEHCATOopa.

TexHnueckue yCTpONMCTBAa U MPAKTHUUECKOE IPUMEHEHHUE: JIIEKTPOCKOI, AIIEKTPOMETP,
ANEKTPOCTaTUYECKAsT 3allluTa, 3a3eMJICHHE SJIEKTPONpUOOpPOB, KOHIEHCATOpP, KOMHPOBATHHBIN
anmnapar, CTpyWHBbINA IPUHTED.

Jlemoncmpayuu

Y CTpoCTBO U MPUHIUIT ACUCTBUS IIEKTPOMETPA.

B3auMopeiicTBrue Ha’IEeKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TMOJIE 3apsHKEHHBIX TEl.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3alUTa.

JIMDIEKTPUKHU B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JEKTPOEMKOCTH IUIOCKOTO KOHJAEHCAaTOpa OT IUIOMIAAU IUTACTUH, PACcCTOSHUS
MEXIy HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOI0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannuwtit 3nekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DJIEKTPUYECKUN TOK. Y CJIOBHUA CYIIECTBOBAHMS AJIEKTpUUYECKOro Toka. Mcrounuku toka. Cuia
ToKa. [ IoCcTOsIHHBIN TOK.

Hanpsioxenue. 3akon OMa 1151 ydacTKa Lenu.

DNEKTPUUECKOE COIPOTUBIIEHHE. YIEIBHOE CONpPOTUBIEHHE BelecTBa. llocnenoBaTenbHoOE,
MapajuieJIbHOE, CMEIIAHHOE COEIMHEHNE IPOBOJHUKOB.

Pabota snexrpuueckoro Toka. 3akoH J[xoyns—JIenna. MOIHOCTD 3JIEKTPUYECKOTO TOKA.



ONEeKTpOABMKYIIAasl CHWJIa M BHYTPEHHEE CONPOTUBJICHHE MCTOYHHMKA TOKA. 3akoH Oma uid
IIOJIHOM (3aMKHYTOM) aseKTpruyeckoi nenu. KopoTkoe 3amMbIkaHuE.

OneKTpOHHAs MPOBOAUMOCTb TBEPABIX METALIOB. 3aBUCUMOCTH COIPOTHMBIICHHS METaJLIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITY4YKOB.

[TonynpoBonHuku. CoOCcTBEHHAs U IPUMECHAs IPOBOJUMOCTD MOJIYIPOBOAHUKOB. CBOMCTBa P—
n-nepexona. [TonynpoBogHUKOBEIE TPUOOPBHI.

OnexTpuueckuid TOK B pacTBOpax M paciuiaBaX d3JEKTPOJUTOB. JEKTPOJIUTHYECKAs
aucconuanys. JJIEKTPOIIU3.

OnekTpuyecknii TOK B Tra3ax. CaMOCTOATENbHBIA M HECAMOCTOSTENbHBIM paspsla. MoaHus.
I1na3ma.

TexHnyeckue ycTpolCTBa M INPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETp, BOJIBTMETP, PEOCTaT,
UCTOYHHUKH TOKa, JJIEKTpOHArpeBaTelbHbIE MPHOOPBI, DIEKTPOOCBETHTENbHBIE MPHOOPHI,
TEPMOMETP  CONpPOTHBJIEHUS,  BaKyyMHbIH  JHOA,  TEPMHUCTOPbl U  (POTOPE3UCTOPHI,
IIOJIYTIPOBOJIHUKOBBIM MO/, TaJbBaHUKA.

Jlemoncmpayuu

W3mepenue cuiibpl TOKa U HAIIPSIKEHMUSL.

3aBUCHUMOCTb  CONPOTHUBJICHHS LWINHIAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOIIAJIU
MIONEPEYHOI0 CEUYEHUs U MaTepuaa.

CMenianHO€ COEJUHEHHUE TPOBOJHUKOB.

[IpsmMoe wu3MepeHHe dieKTpoABMKYyIEH cuiabl. KopoTkoe 3aMblkaHHE TalbBAHUYECKOTO
2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTD COIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoli pa3psaa 1 IpOBOAMMOCTb BO3yXa.

OAHOCTOPOHHSIS MPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3ydyeHne cMEIIaHHOTO COEJUHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoaABMKYIIEH CHiIbl MCTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTHUBIICHUS.

Habmtonenue snextpoinusa.

Me:xnpeamerHble CBSI3U

Nzyuenne kypca ¢usuku Oa3zoBoro ypoBHs B 10 Kkjacce ocymiecTBIseTcsl € y4€ToM
COJIEpKaTENIbHBIX MEXIIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKU, OMOJIOTUH, XUMHH, Teorpapuu
Y TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBI3aHHbIE C U3YYEHHEM METOJIOB HAYYHOI'O MO3HAHUS: SBJICHHE,
Hay4HbIM (akrt, rumoresa, ¢u3MUecKas BEJIWYMHA, 3aKOH, TEOpHUs, HAONIOJIEHHE, HKCIEPUMEHT,
MOJIETTUPOBaHUE, MOIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHue cUCTEMbl YpaBHEHMH, JTUHeHHas QyHKIus, nmapabosa, runepoosia, ux
rpadUK U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIMU: CHUHYC, KOCHHYC, TAHI'€HC, KOTaHTEHC,
OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M HMX IPOEKIMM HAa OCH KOOpAMHAT,
CJI0)KEHHE BEKTOPOB.

Buonoeusn: Mexanndeckoe ABM)KEHHE B KUBOU Mpupoje, Tuddy3us, 0cMOC, TEII000OMEH KUBBIX
OpraHu3MoOB (BU[bI TEIUIONEpENaud, TEIJIOBOE PaBHOBECHE), DJEKTPUUECKHUE SIBICHUS B KUBOM
IIPUPOJIE.

Xumusa: NHUCKPETHOE CTPOEHHE BEIIECTBA, CTPOEHHE aTOMOB M MOJIEKYJ, MOJb BEIeCTBa,
MOJISIpHAsl Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEH U ra3oB, MIEKTPUUYECKUE CBOWCTBA
METAJIJIOB, YIEKTPOJIMTHYECKAs JUCCOLUALINS, TAIbBAHNKA.

T'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE [BUKEHUH C HCIIOJIB30BAHMEM MEXAaHU3MOB, Y4ET TpEHHs B
TEXHUKE, TOAIIMIHUKN, MCIOJb30BAaHUE 3aKOHA COXPAHEHUS MMIIYJIbca B TEXHHUKE (pakeTa,
BOJIOMET U JpyTHUE), ABUTaTeNlb BHYTPEHHETO CrOpaHus, MapoBas TypOUHa, OBITOBOM XOJOIUIIBHUK,
KOHIULIMOHEDP, TEXHOJOTUY MOJIyYE€HUsI COBPEMEHHBIX MaTEPHUAJIOB, B TOM 4MCJIE HAHOMATEPHAJIOB,
U HAHOTEXHOJOIMH, OHJIEKTPOCTaTHYECKas 3allluTa, 3a3€MJICHHE DJIEKTPONPUOOpPOB, KCEPOKC,



CTpPYMHBI TpPHUHTEp, OJIJIEKTpPOHArpeBaTeNbHbIE MPUOOPHI, 3BJIEKTPOOCBETUTEIbHBIE TMPUOOPHI,
raJibBaHUKA.

11 KJIACC

Paznen 4. DaekrpoanHaMunka

Tema 3. Maznummnoe none. I1eKmpomMazHUMHAA UHOYKUUA

[TocrossHHBIE MarHUTHI. B3anmoneicTBHE MOCTOSIHHBIX MAarHUTOB. MarnutHoe moJie. Bekrop
MarHuTHOM UHAYKUMU. [[puHImn cynepno3uuny MarHuTHBIX 1osiel. JIMHuM MarHuTHOM MHIAYKLIMH.
KapTtrna nuHuit MarHUTHOM MHAYKLHMH 110JIS1 TOCTOSSHHBIX MarHUTOB.

MarauTHO€E 10JIe NPOBOJIHKUKA ¢ TOKOM. KapThHa TMHUI HHAYKIMHA MAarHUTHOTO MOJIA JJIMHHOTO
MPSIMOTO IIPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOI'O MPOBOJIHMKA, KATYyIIKU ¢ TOKOM. OnbIT Jpcreaa.
B3anmMozeincTere MpoBOJIHUKOB C TOKOM.

Cuiia AMniepa, €€ MOJyJIb U HAaIlpaBJICHUE.

Cuna Jlopenna, e€ Moxynb U HampabieHHE. J[BU)KEHUE 3apsyKEHHOM 4acTUIbI B OJTHOPOJHOM
MarHuTHOM noje. Pabota cunsl Jlopenna.

SBneHue  JNEKTpOMAarHMUTHOW  MHAYKIMM. IIOTOK  BekTOpa  MAarHUTHOM  MHIYKLUH.
DNEeKTpOABMKYIIAS CUJIa UHAYKIUU. 3aKOH 3JIEKTPOMarHUTHOM MHAYyKuuu Papanes.

BuxpeBoe »snekrpuueckoe 1mojie. OJIEKTPOJIBWKYIAsS CHJIAa MHAYKUMHM B IPOBOJHUKE,
JBUKYILIEMCS IOCTYNIATEIbHO B OJJHOPOJHOM MarHUTHOM IT0JIE.

IIpaBuio JleHna.

NHIyKTUBHOCTD. SIBI€HME CAMOUHAYKIIMH. DJIEKTPOABUKYILASI CHJIa CAMOMHYKIUU.

DHeprusi MarHUTHOTO MOJISt KATYIIKU C TOKOM.

DNIeKTpOMarHuTHOE MoJIe.

TexHuueckue  yCTpoOHMCTBA W NPAKTHYECKOE MPHUMEHEHHE: TOCTOSIHHBIE  MarHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTUILI, UHIYKIIUOHHAS M1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHHUE AJIEKTPOHHOTO MTyYKa MAarHUTHBIM TOJIEM.

JIMHUY MHIAYKIIMY MarHUTHOTO MOJIS.

B3anMopeicTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBneHue ANEeKTPOMArHUTHON UHAYKIIUH.

[IpaBuio JleHna.

3aBUCHUMOCTD AJIEKTPOJIBHXKYIIEH CHIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO MOTOKA.

SIBrieHNE CAaMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne MarHuTHOTO MOJISI KATYIIKU C TOKOM.

Hccnenoanue nercTBus MOCTOSHHOTO MarHUTa Ha paMKY € TOKOM.

HccnenoBanue ABieHUS IE€KTPOMAarHUTHON MHTYKIIUH.

Paznen S. KosiedOanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUA

KonebarenpHas cucrema. CBOOOIHBIE MEeXaHUYECKUE KoyieOaHUs. ["apMoHMYecKue KoJieOaHusI.
Ilepuon, wacrora, ammuutyaa u (asa xonebanuit. IlpyXuHHBI MasTHUK. MaTeMaTHUeCKUi
MasiTHUK. YpaBHEHHE TapMOHMYECKUX KoseOaHuil. IlpeBpalieHue sHepruu mpu rapMOHMYECKUX
KoJeOaHusX.

Konebarenbubiii  koHTyp. CBOOOAHBIE DIEKTPOMArHUTHBIE KOJIEOAHUSI B  UJCATHHOM
KojeOaTeIbHOM  KOHTYype. AHAIOTUS MEXKIYy MEXaHHYeCKUMH U DJIEKTPOMAarHUTHBIMU
koneOanusiMu. dopmyna TomcoHa. 3aKOH COXpaHEHHs SHEPTHH B HJCATHLHOM KOJeOATEIHHOM
KOHTYDE.



[IpencraBienne o 3aTyxaromuX KoueOaHUSAX. BBIHYXJIEHHbIE MeXaHHYeCKHe KojeOaHus.
Pe3onanc. Beinyx1eHHBIE JIEKTPOMAarHUTHbIE KOJIEOAHNUS.

[Tepemennbiii TOK. CUHYCOMAQIbHBI TNEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTIO TOKa.
AMIIIUTYHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAPSYKEHUS.

Tpanchopmarop. IlpousBoactBo, mnepenaya u  HOTpeOJICHHE DIIEKTPUYECKONW SHEPrUu.
OKOJIOTMYECKME PUCKM TIPpU NPOU3BOACTBE 3JeKTposHepruu. KynbTypa HCHONb30BaHUS
3JIEKTPOIHEPIUH B IOBCEAHEBHOM )KU3HU.

TexHudeckue yCTpONCTBA M MPAKTUYECKOE IPUMEHEHHUE: DJIEKTPUUYECKUM 3BOHOK, I'€HEPATOp
MIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpOINepe1ay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KoOJICOATENBbHOW CHUCTEMBI (TIPY)KMHHBIA WM MaTeMaTHYCCKUI
MasITHHK).

Habmonenue 3aTyxaroniux KojaeOaHui.

HccnenoBanme cBONCTB BBIHYKICHHBIX KOJIeOaHUH.

HaGimotenue pe3oHanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIEOaHNUS.

OcmwinorpaMMbl — (3aBUCHMOCTH ~ CHJIBI  TOKa U HANpsDKEHMsT OT  BpPEMEHHM) Ul
ANEKTPOMArHUTHBIX KOJICOAHHH.

Pe3onanc mnpu nocienoBaTENIbHOM COEAMHEHMM PE3UCTOpa, KAaTyIIKM WHIYKTUBHOCTU U
KOHJIEHCATOopA.

Mogenb TMHUY 3JEKTPOIIEpeIauH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH IEpHOa MalbIX KOJIEOaHMM Ipy3a Ha HUTU OT JUIMHBI HUTH U
Macchl Ipysa.

HccnenoBanne nepeMEHHOIo TOKa B LIENIM M3 IOCIIENOBATEIbHO COETUHEHHBIX KOHJIEHCATOPA,
KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMazHUMHbsle 60 IHbL

Mexannuecknue BOJIHBI, yciaoBHs pacrnpocTtpaHeHus. [lepumon. CkopocTe pacnpoCTpaHeHUs M
JuiiHa BoJiHbL. [lonepeunble n npoaonbHble BOJIHBL. MHTEppepeHuns u qudpakius MEXaHHYeCKUX
BOJIH.

3ByK. CkopocTh 3ByKa. [ poMKkoCTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMarHUTHHIE BOJIHBL. YCJIOBHS M3JIy4€HHs DJIEKTPOMAarHUTHBIX BOJH. B3aumHas
opueHTtanus BekTopoB E, B, V B snexrpomaruutHoi BosiHe. CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH:
OTpaXKEHHMEe,  NpeloMIIeHHe,  mnojspuszauus, au¢ppaxkuus,  uHTepdpepeHuus.  CKOpOCTb
AJIEKTPOMArHUTHBIX BOJIH.

[Ikana seKTpoMarHuTHHIX BOJIH. [IpMeHeHHe 2IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paroOCBA3U U TENEBUACHUS. Paaronokanus.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHuueckue yCTpoHCTBA M MNPAKTUYECKOE MPUMEHEHHE: MY3bIKalbHblE WHCTPYMEHTHI,
yIABTPa3ByKOBasi [MAarHOCTUKAa B TEXHUKE M MEAMIMHE, pajap, PagUuONpHUEMHMK, TEIEBH30D,
anTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTpPaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJIH.

Konebomeecs Teno Kak HCTOYHHK 3BYKA.

Habntoienue otpakeHus U NpeaoMIIeHUS] MEXaHUYECKUX BOJIH.

Habmtonenue unrepdepeHunu u qupakiiui MEXaHHIECKUX BOJH.

3BYKOBOI pe30HaHC.

HabmtoneHune cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILIMUTYIOM U 9aCTOTOW KOJIeOaHUH.

HccnegoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH: OTPA)XXEHUE, MPEJTOMIICHHE, MOJSIpU3anus,
mudpakius, “HTepEpeHIHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonrHenHOEe paclIpoCTpaHEHUE CBETa B OAHOPOAHOU cpene. JIyd
cBeTa. TOYEYHBIN UCTOYHMK CBETA.



OTtpakeHue cBeTa. 3aKOHBI OTpaXkeHus cBeTa. [locTpoeHne n300pakxeHUH B TIIIOCKOM 3€pKaje.

[Ipenomienue cBeta. 3aKOHBI MPEIOMIICHHUSI CBeTa. AOCOIIOTHBIM MOKa3aTeNb MPETOMIICHHUS.
[TonHoe BHyTpeHHEe oTpaxeHue. IIpenenpHblil yroi MojaHOro BHyTPEHHETO OTPAKEHHUS.

Hucniepcust csera. ClioxxHBIH cocTaB Oenoro cera. L{Ber.

Cobuparonie u paccerBaroniye JUH3bL. ToHKas nuH3a. DOKyCHOE pacCTOsIHHE U ONTHYecKas
cuina TOHKOM nuH3BL llocTpoeHne wu3o00pakeHWI B COOMPAIONIMX W PACCEMBAIOIIUX JIMH3AX.
dopmyJia TOHKOH JIMH3bI. Y BEJIMYCHUE, JaBAEMOE JIMH30M.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

Bonnosas ontuka. Untepdepenius cera. KorepeHTHble UCTOYHUKHU. Y CIOBUS HAOIOICHUS
MaKCHUMyMOB U MHUHHUMYMOB B MHTE€P(PEPEHLUHUOHHON KapTHHE OT JBYX CHUH(A3HBIX KOT€pEHTHBIX
HNCTOYHUKOB.

Hudpakius ceera. JudpakunonHas pemeérka. YciaoBue HaAOMIOACHHS TJABHBIX MaKCHMYMOB
IPU NaICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PAKIIHOHHYIO PEHIETKY.

[Honsipuszanus ceera.

TexHuueckue yCTpOHCTBA M IPAKTUYECKOE NPUMEHEHHE: OYKM, Jyna, Qoroamnmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHASI ONTHKA, AU(PpaKIUOHHAS peméTKa,
MOJIIPOUI.

Jlemoncmpayuu

[IpsimonuHeitHOE pacripocTpaHeHHue, OTpaKEHUE U peioMieHHe cBeTa. OnTuyeckre npuoopsl.

[TonHoe BHyTpeHHee oTpaxeHue. MoJiens CBETOBOAA.

HccnenoBanue cBONCTB N300paXKeHU B TMH3AX.

Mopenu MUKpOCKoOMa, TEJIECKOIA.

Habmtonenne naTepdepeHnnn crera.

Habmtonenue nugpaxkuuu cera.

HaGmronenue qucnepcuu cera.

IlosydyeHne ciekTpa ¢ HOMOIIBIO PU3MBI.

[Tonydenue cekTpa ¢ HOMOIIbIO TU(PPAKIHOHHON PEHIETKY.

HabmtoneHue nomnsipuzaiuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenne nokasaresns NIpeaoMIIEHUS CTEKIIA.

WccnenoBanue cBONCTB N300paKeHU B TMH3aX.

Habmtonenue nucnepcuu cBeta.

Pa3nes 6. OcHOBBI CIeIMAJIBLHOM TEOPHH OTHOCHTEIbHOCTH
['paHnuBpl OPUMEHMMOCTH KIIACCHMYECKOW MexaHUKHW. [locTynmaTel chnenualbHONM TEOpUH
OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTb MOJYJISA CKOPOCTH CBE€Ta B  Bakyyme, IPUHLUI
OTHOCHTEJIbHOCTH DWHIITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aM€/JIEHNE BPEMEHH U COKPAILIEHUE JITUHBI.
OHeprusi ¥ UMIYJIbC PENATUBUCTCKON YaCTUIIBI.
CBs13p Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOMN YaCTHUIIbl. DHEPIUs MOKOSL.

Pa3nea 7. KBantoBas puszuka

Tema 1. Dnemenmuvt KeaHmMOBOU ONMUKU

@®oronsl. @opmyna [lnanka cBsi3u dHepruM (GOTOHA C €r0 YACTOTOH. DHEPruss U UMITYIbC
¢dboToHa.

OtkpeiTue U uccnenoanue Gorodpgexra. Onbitel A. I'. CroneroBa. 3akoHbl poTodddekra.
VYpasuenue DitHmreitHa 115 hoToddpdekra. «KpacHas rpanuia» hortodrddekra.

JNasnenue ceera. Onbitel I1. H. JIeGenena.

XUMHYECKOE IEHCTBUE CBETA.

TexHuyeckue yCcTpOWCTBA U MPaKTUUYECKOe TMPUMEHEHHE: (OTOdIEMEHT, (POTONATUHK,
coJIHeUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®dotor(hPeKT Ha YyCTaHOBKE C IIMHKOBOM TIJIACTHHOM.



HccnenoBanue 3akoHOB BHEMIHETO GoTtodddexra.
Cseroauon.
Connevnas 6arapes.
Tema 2. Cmpoenue amoma
Mopenb atoma Tomcona. OnbiTel Pe3epdopaa mo paccessHuto o -yactuil. [manerapHas moaens
aroma. Iloctymarel bopa. M3nydenue u mornomeHne (OTOHOB IMPHU MEPEXoJie aToMa C OJHOTO
YPOBHS DHEPruM Ha Apyroi. Buasl ciektpoB. CrieKkTp ypoBHEH S3HEPIMM aTOMa BOLOPOJIA.
BousiHoBBIE cBOMcTBa yacTull. BonHbl ae bpoinsa. KopryckyasspHO-BOJIHOBOW 1yanu3M.
CrioHTaHHOE U BBIHYKJECHHOE U3IIyYCHHE.
TexHuueckue ycTpoiicTBa U NPaKTUYECKOE IPUMEHEHHE: CIIEKTPAIbHBIN aHaIU3 (CIIEKTPOCKOII),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopra.
Onpenenenne AJIMHBI BOJIHBI JIa3epa.
Habnronenne muHeyaThIX CIEKTPOB U3ITyICHHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol
Hab6mronenue nuHeiRyaToro crekTpa.
Tema 3. Amomnoe aopo
OKCIIEpUMEHTBI, JI0Ka3bIBAIOIIUE CIOKHOCTb CTpPOEHUS siupa. OTKpBITHE pPaguOaKTHUBHOCTH.
OmnbiTel Pezepdopna mo ompeneneHuro cOCTaBa paJHOaKTHBHOrO u3inydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3iyyeHus. BiausiHue paJuoakTUBHOCTH Ha JKHUBbIE OPIaHU3MBI.
OtkpbiTue npoTOoHa M HehTpoHa. HyknonHas mopens sanapa I'eitzenOepra—lIBanenxo. 3apsn
anpa. Maccosoe uncio sapa. M3oTomnsl.
Anbda-pacnaa. OJEKTPOHHBIM U TO3UTPOHHBIM Oera-pacman. ['amma-uznydenue. 3akoH
paZsMoOaKTUBHOIO pacnaja.
DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl siipa.
SnepHsle peakuuu. JlelieHUe U CUHTE3 SAEP.
Snepusiii peakrop. TepmosiaepHbiii cunTe3. [IpoGieMbl U MepCHeKTUBHI SIAEPHON SHEPTETUKH.
DKOJIOTHYECKHE aCIEKTHI SIIEPHON DHEPTETHKH.
OnemeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.
MeTobl HaOMIOICHHS U PETUCTPALIUH 3JI€MEHTApHBIX YacTHII.
®dyHaamMeHTaIbHbIe B3auMoeiicTBus. EqUHCTBO (pu3nueckoil KapTUHBI MHpa.
TexHnueckue yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHWE: J03MMETp, KaMmepa Buibcona,
SJIEpHBIN peakTop, aToMHas boMOa.
Jlemoncmpayuu
Cu€TurK HOHU3UPYIOLIUX YaCTHII.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB 4acTull (10 TOTOBBIM GoTorpadusim).

Paspnen 8. DiieMeHTBI ACTPOHOMUH U ACTPOPHU3MKH

Oranel pa3BUTHs acTpoHOMHUU. IIpuKitaqHOe 1 MUPOBO33pEHUECKOE 3HAUYEHHE ACTPOHOMMH.

Bun 3Bé3anoro Heba. Co3Be3ausi, spkue 3BE3/1bl, IJIAHETHI, UX BUIUMOE ABH)KECHHUE.

Conneunas cucrema.

Comuue. ConmHeuHast akTuBHOCTh. Mctounuk sHeprun ConHia M 3BE31. 3BE3/bI, X OCHOBHBIC
XapaKTepUCTUKU. JluarpaMma «CIEKTpalbHBIM KJIacC — CBETUMOCTb». 3BE3Abl IJIaBHOU
[IOCJIEOBATEIBHOCTH.  3aBUCHUMOCTh ~ «Macca —  CBETMMOCTb» I 3BE3]  TJABHOU
nocieaoBarenbHOCTU. BHyTpeHHee cTpoeHue 3BE34. (COBpPEMEHHBIE IPEACTABICHUS O
IIPOUCXOXKACHUN U 3Boronny CosHIA U 3BE311. DTarbl XKU3HU 3BE3L.

Mneunsiii [lyte — nama [Mamaktuka. Ilonmoxxenue u nuxenue Connua B [Namaktuke. Tumbl
rajlakTuk. PaguoranakTuky U kBazapel. YEpHbIE NBIPHI B siIpaxX FaJIakTHK.

Bcenennas. Pacummmpenne Beenennoii. 3akon Xa06mna. Pasoeranue ranaktuk. Teopus Bonbmioro
B3pbIBa. PenmmkroBoe n3nnydeHue.



Macmrabnas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménusie npo0i1eMbl aCTpPOHOMUH.

Vuenuueckue nabnrooenus

HaGmoienust HEBOOPYEHHBIM TJIA30M C HCIIOJIB30BAHHUEM KOMITBIOTEPHBIX MPUIIOKEHUH IS
OTpe/ieNICHUs] TOJOXKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3HS
CeBepHOro nojaymapus u ipkue 3BE3/IbI.

Hab6monenus B reneckon Jlynsl, raner, Maeunoro [lyru.

O0o0maroniee NnoBTOpPEeHUE

Ponb ¢u3uku u acTpoOHOMHHM B 9KOHOMHYECKON, TEXHOJIOTHYECKOH, COLMAIbHOM M ATHYECKON
cdepax IesTeNbHOCTH YeJIOBEKa, poJib M MECTO (PU3UKU M aCTPOHOMHUHU B COBPEMEHHOW HAay4HOM
KapTHUHE MHUpa, poiib (U3NYecKod Teopud B (POPMUPOBAHUM TPEACTABICHUH O (U3HYECKOH
KapTUHE MHUpa, MECTO (hM3MUECKON KapTHUHBI MHpa B OOIIEM Psly COBPEMEHHBIX €CTECTBEHHO-
HAay4HBIX IIPEICTABICHUN O IPUPOLE.

MexnpeamMeTHbie CBSI3H

N3ydyenne kypca ¢usmku 0a3oBoro ypoBHsS B 11 Kimacce OCyHIeCTBISIETCS € Y4E€TOM
COJIEP>KaTENIbHBIX MEXIIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKU, OMOJIOTUH, XUMHH, Teorpaduu
Y TEXHOJIOTHH.

Mesicnpeomemmuvle nonamus, CBI3aHHbIE C U3YYEHHEM METOJIOB HAyYHOTO MO3HAHUS: SBIICHUE,
Hay4dHbId (DakT, rumore3a, (pU3MUECKas BEIUYMHA, 3aKOH, TEOpUs, HAOIIOJACHHE, IKCIICPHMECHT,
MOJIETTUPOBaHUE, MO, U3MEPEHHE.

Mamemamuxa: peUIeHHEe CHUCTEMbl YpPaBHCHUW, TPUTOHOMETPUYECKHE (QYHKIMH: CHHYC,
KOCHUHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHl MU HX
MPOSKIIMM HAa OCU KOOPJHMHAT, CJIOXCHHE BEKTOPOB, MPOU3BOAHBIC AJIEMEHTAPHBIX (YHKIIHIA,
MIPU3HAKU TT0JI00US TPEYTOIHHUKOB, ONPEIeICHNE TUIOIIAIN TUIOCKUX QUTyp U 00BhEMa Te.

buonoeus: »nekTpuueckue sBICHUS B KUBOW MpUpoJE, KoneOaTeTbHbIE TBUKEHUS B YKHBOM
MPUPOJIE, OITUYECKUE SIBJICHUS B dKUBOM MIPUPOJE, NEUCTBUE paarallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpoe€HHUE aTOMOB U MOJIEKYJ, KPUCTAIUTMYECKAsT CTPYKTYpa TBEPABIX TEJ, MEXaHU3MbI
00pa30BaHMs KPUCTATUINIECKON PEIIETKU, CIEKTPAIbHBIN aHAIH3.

l'eoepagusa: MarHuTHBIE TIONIOCAa 3€MJIM, 3aJIeKU MArHUTHBIX DPyA, (OTOChEMKA 3EMHOMU
MMOBEPXHOCTHU, MIPEACKA3AHNE 3EMIIETPSICEHUI.

Texnonocus: JIWHUM DIEKTPOTEpENad, TE€HEpPaTOp TMEPEMEHHOTO TOKa, DJIEKTPOIBUTATEINb,
WHAYKIIMOHHAS Te4Yb, pajap, paguonpuéMHHUK, TeNeBH30p, aHTeHHa, TenedoH, CBY-neus,
MPOCKIIMOHHBIN armapar, BOJIOKOHHAsI ONTHKA, COJTHEUHas OaTapes.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenune yuebHoro npeamera «Dusnkay Ha ypoBHE CpelHEro ooiero oopasoanust (6a30BbIit
YPOBEHB) JOJDKHO OOECTEUYHUTh ITOCTHIKCHHE CIEAYIOMNX JUYHOCTHBIX, METaNpEIMETHBIX |
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pe3yNbTaThl OCBOEHHUS Yy4yeOHoro mnpeamera «Pu3nKa» AOKHBI OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaloIIUXCS PYKOBOJACTBOBATHCSA C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN TNYHOCTH, CUCTEMOM 1IEHHOCTHBIX OPHEHTALUN, TO3UTUBHBIX BHYTPEHHUX YOEXKICHHI,
COOTBETCTBYIOUINX TPAIUIIMOHHBIM LEHHOCTSIM POCCUHCKOTO OOILECTBA, PACIIMPEHUE KU3HEHHOTO
OIIBITa U ONBITA JCATEIBHOCTH B MPOLIECCE PEaTU3alii OCHOBHBIX HAIpPaBICHUI BOCIIHUTATEIBHON
NEATEIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:knaHcKoOro BOCIUTAHUSA:

c(OPMHPOBAHHOCTD T'PAKIAHCKOW MO3UIMM O0YYaIOLIerocs Kak aKTUBHOTO U OTBETCTBEHHOT'O
YJIeHa POCCUICKOro 00IEeCTBa;

NPUHATHE TPATUIHMOHHBIX OOIIEYENIOBEYECKMX T'YMAHHUCTHUECKUX U JIEMOKPATHUYECKHX
IICHHOCTEH;



TOTOBHOCTh BECTH COBMECTHYIO JICATEIBHOCTh B HWHTEpecax TpPaKIaHCKOro OOIIecTBa,
y4acTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

YMEHHE B3aHMOJICHCTBOBAThH C COI[MAIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C MX (DYHKIIMSIMH U
Ha3HAYCHHEM;

TOTOBHOCTh K TyMaHUTapHOH M BOJIOHTEPCKOM NEATEILHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS:

c(hOPMHUPOBAHHOCTh POCCHICKON I'PaXKTaHCKOW UACHTUYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIICHHUE K FOCYapCTBEHHBIM CUMBOJIAM, TOCTH)KEHUSIM POCCHICKUX YUEHBIX B
o0nacTu GU3UKU U TEXHHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

c(hOPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEIICHHUS;

CIOCOOHOCTh OICHUBATh CHTYAI[MI0 M MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHUPYICh Ha
MOpaTbHO-HPABCTBCHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIC B JACSITEILHOCTH YIEHOTO;

OCO3HAHME JIMYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTHYEeCKOr0 BOCIIMTAHUS:

ACTETUYECKOEC OTHOIIEHUE K MHUPY, BKIIIOYAas 3CTETHKY HAYYHOTO TBOPYECTBA, IMPHCYILETO
¢busnveckoii Hayke;

5) Tpy/10BOT0 BOCIIUTAHUS

WHTEpEC K pa3nyHbiM chepam mpodhecCHOHATBHOW eATeIbHOCTH, B TOM YHCJIE CBS3aHHBIM C
GU3MKOM ¥ TEXHHKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymieil npodeccun u
pean30BBIBATH COOCTBEHHBIC KIU3HECHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHMIO W caMOOOpa3OBaHHMIO B 00JacTH (U3HKH Ha
MPOTS)KEHUU BCEU JKHU3HU,

6) 3K0JOrH4ecKOro BOCIUTAHMUS:

c(OPMUPOBAHHOCTh ~ JKOJIOTHYECKOM  KYJIBTYPBI, OCO3HAHHE TJIO0AIBHOTO  XapakTepa
HKOJIOTHUYECKUX TPoOIIeMm;

IJIAHUPOBAHUE U OCYIIECTBIICHUE ACHCTBUI B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHUS LIEJIeH
YCTONYHMBOTO Pa3BUTHS YETIOBEUECTBA;

pacIIipeHue OIbITa ACSITSILHOCTH 3KOJOTUYCCKOW HANPABICHHOCTH HAa OCHOBE WMEIOIIMXCS
3HaHUU 10 (pU3HKeE;

7) HEHHOCTH HAYYHOT'O MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
(bu3nuecKoil HayKu;

OCO3HAaHHE IEHHOCTH HAy4YHOW JEeSATENbHOCTH, TOTOBHOCTh B TpoIlecce H3y4YeHHsS (UBUKH
OCYIIIECTBIIATEH MPOSKTHYIO M HCCIIEIOBATEIIbCKYIO IS TSIIbHOCTh MHIUBHIyaTbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTebHBIE YHMBEPCAIbHBIE Y4eOHbIE 1eHCTBHS
ba3soBble JJornueckue aAeMcTBUA:
CaMOCTOATENbHO  (pOopMyIHpOBaTP M aKTyaJIU3UPOBaTh MPOOJIEMy, paccMaTpuBaTh ¢
BCECTOPOHHE;
ONPEACIIATh eI JEATeIIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUU UX JOCTHKEHUS,
BBISIBJISTH 3aKOHOMEPHOCTH U MPOTHBOPEUHUS B PACCMATPUBAEMBIX (PU3UUECKUX SBIICHUSX;
pa3pabaThiBaTh IUIaH PEHIEHUS MPOOJIEMBI C YU4ETOM aHAlM3a WMEIOIIUXCS MaTepUATbHBIX U
HEMaTEPHUAIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTb, OIIEHUBaTh COOTBETCTBUE PE3YJIbTATOB UEISM,
OILICHUBAThH pI/ICKI/I HOC.HGI[CTBI/Iﬁ JACATCIIbHOCTH,
KOOPJAMHHUPOBATH M  BBIMIOJHATH PabOTy B  YCIOBUAX pEATbHOTO, BHUPTYaJIbHOTO |
KOM6HHHpOBaHHOr0 B3aMMOICHCTBHS;
pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPH PEIICHUH )KM3HEHHBIX MPOOJIEM.
ba3oBble uccjaeaoBaTebCkue AecTBUS.
BJIQJIETh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMH IMMOHATUSIMH ¥ METOJIaMU (DU3UIECKOM HAYKH;



BJIa/IETh HaBbIKAMHU y4€OHO-UCCIIEIOBATEIbCKOM 1 MPOEKTHON JesTeIbHOCTU B 00J1aCTH (PU3UKH,
CMOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATEIBHOMY TIOMCKY METOJIOB peIIeHUs 3aaay
(bu3MYECKOro cofep aHusl, MIPUMEHEHHUIO Pa3IMYHbIX METOI0B MTO3HAHMUS;

BJAJETh BUAAMU JEATEIBHOCTH MO TOJYYEHUIO HOBOIO 3HAHHUSA, €ro HWHTEpIpETallHH,
peoOpa30BaHUIO U NMPUMEHEHUIO B Pa3IMYHBIX YU€OHBIX CHUTYAIUSX, B TOM YHCJIE TIPU CO3JaHUU
Y4eOHBIX TIPOEKTOB B 00JIACTH (DU3HKH,

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyaJIM3UpPOBATh 3a/lady, BBIBUTATh THIIOTE3Y €€
pelIeH s, HAXOUTh apryMEHTHI JJIsl JOKa3aTeIbCTBA CBOMX YTBEP)KACHUH, 3aaBaTh MapaMeTphl U
KPUTEPUHU PELLICHUS;

aHAJIM3UPOBATh MOJYyYEHHBIE B XOJI€ PELICHUS 33a[]a4l Pe3yJIbTaThl, KPUTUYECKU OLIEHUBATH UX
JIOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIE 3a/ladyll B 0OpA30BaTEIbHON JEATEIbHOCTH, B TOM
qHcIe MPHU U3YYeHUH (PU3HKH;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETh ePEHOCUTH 3HAHUS IO (PU3UKE B MPAKTHUECKYIO 00IaCTh KU3HEIEATEILHOCTH;

yYMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00JacTei;

BBIIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIC IOAXO/bI ¥ PEIICHNUS,

CTaBUTH MPOOJIEMBI U 3aJ]a4uH, IOMYCKAIOIINE albTePHATUBHBIC PELICHUS.

Pa6ora ¢ undopmanmueii:

BJIa/IE€Th HAaBBIKAMU MONyueHUsl HH(GOpMauu GU3NYECKOTO COACPKAHUSI U3 UCTOUHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITETIbHO OCYIIECTBIISTh TOWCK, aHAIW3, CHCTEMATH3aLWI0 M HWHTEPIPETALUIO
nH(OpMaLIUY PA3IUYHBIX BUAOB U (GOPM IPEICTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIOJIb30BaTh CPEJCTBA MH(POPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B pEIICHUU
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpPraHW3alMOHHBIX 33734 C COOJIOJCHHWEM TpeOOBaHUI
SPrOHOMHUKH, TEXHHUKH O€30MaCHOCTH, TMTHEHBI, PEeCypcocOEepeKeHHs, MPAaBOBBIX M ATHYECKHX
HOPM, HOpM MH(GOPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3NYECKOTO COAEPKAHMS B Pa3NUYHBIX QopmaTax ¢ y4ETOM Ha3HAYCHHS
uHbOpMAIMM ¥ TEJIEBOM ayJUTOPHUH, BHIOMpas ONTUMAIBHYIO (OpMy TPEICTaBICHUS U
BU3YaIH3aIiH.

KoMMmyHuKaTHBHBIC yHHBepcalbHbIe y4eOHbIC JeHCTBHUA:

OCYILIECTBIIATH OOIIEHNE HA YpOKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKNA KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(MIUKTHI;

Pa3BEPHYTO U JJIOTUYHO M3J1araTh CBOIO TOUKY 3pEHUS C UCIIOIb30BAHUEM A3BIKOBBIX CPE/ICTB;

MIOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW ¥ UHIAMBHIyalbHOMN paboThI;

BBIOMpATh TEMATUKYy M METOJbl COBMECTHBIX JEHCTBUH C Y4ETOM OOLIMX HHTEPECOB U
BO3MOXKHOCTEHN Ka)KJI0T0 4JI€Ha KOJUIEKTHUBA;

MPUHUMATD 1I€JTU COBMECTHOM J€STeIbHOCTH, OPTaHU30BbIBaTh U KOOPAUHUPOBATH NEUCTBUS 110
€€ TOCTMKEHUIO: COCTaBJIATh IUIaH ACHCTBUMN, PacIpelessaTh poJd C Y4ETOM MHEHHMHM y4aCTHUKOB,
00CYyXXIaTh pe3ylbTaThl COBMECTHON pabOThI;

OLIEHUBATh KayeCTBO CBOETO BKJIAJa M KaKJOI0 yYaCTHHKA KOMaHJbI B OOIIMN pe3yabTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

IpeajgaraTb HOBBIE IIPOEKTHI, OLICHMBAThb HJEH C IIO3ULMU HOBM3HBI, OPUTHMHAJIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIATh MO3UTUBHOE CTPATETMYECKOE INOBEACHHE B PA3JIMYHBIX CUTYALUSAX, MPOSBIATH
TBOPUYECTBO U BOOOpaskeHHE, ObITh MHULIUATUBHBIM.

PeryasiTuBHble yHHBepcAJIbHbIE YUeOHbIE eiiCTBUS
Camoopranu3anmus:
CaMOCTOSITENIbHO ~ OCYIIECTBIISITh MO3HABATEIbHYIO JEATENbHOCTh B 00MacTu (U3UKH U
ACTPOHOMUHU, BBISIBIIATH TPOOJIEMBI, CTABUTH U (JOPMYITUPOBATH COOCTBEHHBIC 331a4H;



CaMOCTOSITENIbHO COCTAaBJISITh IUIaH pEUIeHHs] pacuy€THhIX W KayeCTBEHHBIX 3a/ay, IUIaH
BBIMIOJIHEHUSI MPAKTUYECKOH paboThl ¢  y4éTOM HMMEIOLIUXCA PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANOYTECHUI;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsaTh paMKHi y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHIA;

JenaTh OCO3HAHHBIN BBIOOp, apryMeHTHpPOBaTh ero, Oparb Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHUBATh PUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HOPMUPOBAHUIO U TPOSIBICHUIO SPYIAUIMH B 00JacTU (U3HKH, MMOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, SMOIHOHAJILHBIH HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsiM, BHOCHTb KOPPEKTHBBI B JESATEIbHOCTh, OLIEHUBAThH
COOTBETCTBHUE PE3YJITATOB LIEIISIM;

BIIa/IETh HABBIKAMU I1O3HABATEIHLHOM peQIIeKCHMH KaK OCO3HAHUS COBEPIIAEMBIX JCUCTBUN U
MBICIUTENBHBIX [TPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUI;

UCIOJIb30BaTh MPUEMBI peIeKCUU TSl OLIEHKH CUTYallid, BEIOOpa BEPHOTO PELICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PELICHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX IIPHU aHAIHU3E PE3yNIbTaTOB AEATEIbHOCTH;

MIPUHUMATD ce0sl, IOHMMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yNbTaTOB AEITEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mpouecce pocTukeHHs TUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOrpaMMbl MO (U3MKE IS
YPOBHSI CpefHero olmiero oOpa3oBaHus y OOYYarOIIUXCS COBEPIICHCTBYETCS 3MOLMOHAIBHBIN
MHTEJUIEKT, MPEANOoaraoui copMUpOBaHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOLIET0 CIOCOOHOCTh IMOHMMAaTh CBOE 3MOLMOHAIBHOE COCTOSIHUE,
BUJIETh HANpaBJICHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B ce0e€;

CaMOpEryJIMPOBaHMsl, BKIIIOYAIOLIET0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE NOBEJEHME, CIIOCOOHOCTh aJalTHPOBATHCS K SMOIMOHAJIBHBIM H3MEHEHHUSM U MPOSBIATH
TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE! MOTHUBAIIMH, BKJIIOYAOLIEN CTPEMIIEHHE K JOCTHXKEHHUIO LIENIU U YCIIEXY, ONTHUMHU3M,
MHUIMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/I U3 CBOMX BO3ZMOXKHOCTEM;

SMIMATUH, BKIIOYAIOMIEH CHOCOOHOCTh TOHUMATh HMOILMOHAIBHOE COCTOSIHUE JIPYTHUX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIJIIOYAIOIIMX CHOCOOHOCTh BBICTpAaUBaTh OTHOLICHHUS C JPYTUMH
JIIOJIbMU, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peliaTh KOH(QIUKTHI.

NPEAMETHBIE PE3YJIbTATBI

K xonnmy oOyuenus B 10 Kiaacce mpeIMeTHble pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaxkaTb c(HOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSl YMEHUI:

JIEMOHCTPHPOBATh Ha MpHUMeEpax pojb W MecTo (u3uku B (POPMUPOBAHMM COBPEMEHHOMN
Hay4YHOW KapTHHBI MHpa, B Pa3BUTHM COBPEMEHHOM TEXHHUKM M TEXHOJIOTHM, B IPAKTUYECKON
NESTENbHOCTH JIIOJEH;

YUUTBHIBaTh TPAHUIIBI MPUMEHEHUS W3YYEHHBIX (DU3MUECKHX MOJIeNel: MarephalibHas TOYKa,
MHepIanbHas cucreMa oTcuéra, aOCOJIIOTHO TBEPIAOE TENO, MJCAIbHBIM ra3, MOJEIU CTPOCHUS
ra3oB, XKUAKOCTEH M TBEPIABIX TeJNl, TOYEUHBIN 3JIEKTPUUECKUN 3aps] MpU peleHUH (QU3NYECKUX
3ajay;

pacrno3HaBaTh (U3UYECKUE SIBJICHUS (TIPOIECCHI) U OOBSICHATh MX Ha OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETUUECKON TEOpUU CTPOEHUS BELIECTBA M DJIEKTPOJAWHAMUKH: PaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE JABM)KEHHE, CBOOOJHOE MajJE€HUE TeJ, JBUXKEHHE IO
OKpPY>KHOCTH, WMHEpLHUs, B3auMmojeictBue Ttei, auddy3us, OpOyYHOBCKOE [BHKEHHE, CTPOCHHUE
KHUJKOCTEH W TBEPABIX TeN, U3MEHEHHE 00BbEMA Tel NMPH HArpeBaHUM (OXJIAXAECHUH), TEIJIOBOE
paBHOBECHE, HCIApPEHHME, KOHICHCALMs, IIIaBICHHUE, KPUCTAJUIM3ALUs, KUIIEHUE, BIJIAXKHOCTH



BO3/yXa, MOBBIIICHUE JABJICHHUS Ta3a MPH €r0 HAarpeBaHWU B 3aKPBITOM COCYZE, CBSI3b MEXIY
mapaMeTpamMu COCTOSIHHS T'a3a B U30MPOIIeccax, SJICKTPHU3AIHS Tell, B3aUMOJICHCTBUE 3apsIIOB;

OIMCHIBATh MEXAHMYECKOE JIBWKCHHE, MCIOJB3Ys (DM3MUYECKHE BEIMYMHBI: KOOpIMHATA, MYTh,
MepeMenieHne, CKOpoCTh, YCKOPEHHE, Macca Teja, CUjla, UMITYJIbC Tella, KUHEeTUYeCKasl SHeprus,
MOTEHIMAJIbHAsT JHEPrusl, MEXaHW4yecKas pabdoTa, MEXaHH4YeCKas MOIIHOCTh, IPU OIUCAHHUU
MPABWJIBHO TPAKTOBATh (DU3MUECKHIA CMBICI HCIIOJIb3yEeMbIX BEITMYHH, UX 0003HAYCHUS W CTUHUIIBI,
HAXOJUTh POPMYIIBI, CBS3BIBAIOIINE TaHHYIO (PU3UYCCKYIO BEIMYHHY C APYTUMH BEJTHUYUHAMU;

OIMHCHIBATh U3YYEHHBIC TEIJIOBBIE CBOWCTBA TEJ M TEILIOBBIC SBIICHUS, MCIIONB3YS (PU3NICCKUE
BEIMYMHBI: JIABJICHUE Tra3a, TEMIIeparypa, CPEIHss KUHETUYEeCKas DHEPIUs XaoTUYECKOTO
JBYDKEHUSI MOJICKYJI, CPEIHEKBAIPATUYHAS CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPECHHSIS
sHeprus, padoTa raza, KO3PPUIMEHT MOJIE3HOTO ACHCTBHS TETUIOBOTO JABUTATENS; IPH OIMUCAHUU
MPAaBUJIHHO TPAKTOBATh (DU3MUYECKHIA CMBICI HCIIOJIb3YEMbIX BEJIMUWH, HX 0003HAYCHHUS U €IUHUIIBI,
HaXOIUTh (POPMYJIBI, CBS3BIBAIOIIUE TaHHYIO (PU3HUYECKYIO BEIHUMHY C APYTUMU BEIHMYNHAM;

OINMCHIBATh HW3YUYCHHBIC DSJICKTPUYCCKHE CBOWCTBAa BEIICCTBA W DIICKTPHUCCKUC SIBICHUS
(mporiecchl), MCMONB3Ys (PU3MUECKUE BEIMUYUHBI: SJICKTPUUYCCKUAN 3apsii, DJIEKTPUYECKOe II0JIe,
HaNPSHKEHHOCTD OIS, MOTCHIIUAN, PA3HOCTh MMOTCHIIUANIOB; MIPHU ONMMCAHUH NPABUIBHO TPAKTOBATh
(U3HYECKUN CMBICI MCIIOJIb3yEeMbIX BEJIMYMH, MX 0003HAYCHUS W CIMHUIIBI, YKa3bIBaTh (DOPMYIIBI,
CBSI3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BEJIUYMHY C IPYTHMHU BEIIMYHHAMU;

aQHAIM3UPOBATh (U3MYSCKUE TIPOLECChl W SIBJICHUS, HWCIIONB3YysSd (QHU3NYECKUEe 3aKOHBI W
MPUHIUIIBI: 3aKOH BcemupHoro tsarorenus, |, Il m |l 3akonsl HploTOHA, 3aKOH COXpaHEHHS
MEXaHHYECKON SHEPruM, 3aKOH COXPAHCHHSI UMITYJIbCa, MPHUHIUIT CYIEPIIO3UIIUU CHJI, TIPUHITUTI
paBHONPABUsT WHEPIHAIBHBIX CHUCTEM OTCYETA, MOJICKYJISPHO-KHUHETHYECKYIO TCOPHIO CTPOCHHS
BEIIIECTBA, Fa30BbIC 3aKOHBI, CBS3b CPEIHECH KHHETHUECKON YHEPTHH TEIIOBOTO ABMKCHHS MOJICKYJT
¢ a0CONIOTHOM TeMIepaTypoi, epBhIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHHSI SJIEKTPHUECKOTO
3apsiga, 3akoH KyjoHa, TpW 3TOM pas3iuyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHa, €ro
MaTeMaTHYeCKOE BBIPAXKEHHE U yCIOBHs (TpaHUIlbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHATHL OCHOBHBIC TPHHIIMITBI JCHCTBUS MAaIllMH, TMPUOOPOB W TEXHHYECKUX YCTPOWCTB;
pa3nanyaTth yCIOBHs UX O€30MaCHOTO MCIOIb30BAHMS B IOBCEAHEBHOW KHU3HU;

BBITIOJTHATh  DKCIEPUMEHTHI 110 HWCCIICOBAHWIO (U3MUYECKUX SBJICHHA H TIPOIECCOB C
MCIOJIb30BaHUEM MPSAMBIX U KOCBEHHBIX M3MEPEHHH, TP 3TOM (HOPMYyIHUpOBaTh MpodieMy/3agaqy
U TUTOTE3y Y4eOHOTOo 3KCIepUMEHTa, COOMpaTh YCTAaHOBKY M3 IMPEIOKEHHOTO 000PYIOBaHUSA,
MIPOBOJIUTH OMBIT U (HOPMYITHUPOBATH BHIBOJIBI;

OCYIIECTBIISTh MPSMBIE W KOCBEHHBIC M3MEpPEHUs (DM3MUSCKUX BEIIMYUH, MPH STOM BBIOMPATH
ONTUMAJIBHBIA CHOCOO M3MEpPEHUS M HCIOJB30BaTh M3BECTHBIE METOJBI OIICHKH MOTPEITHOCTE
N3MEPEHMU;

HCCIIEIOBATh 3aBHUCHUMOCTH MEXAy (PU3UYECKMMH BEIHMYMHAMHU C HCIOIH30BAHUEM MPSIMBIX
W3MEpPEHUH, TIPU OSTOM KOHCTPYHPOBATH YCTAaHOBKY, (UKCHPOBATH PE3YIbTATHl TOTy4EeHHOM
3aBUCHMOCTH (PpU3WYECKUX BEIUYHMH B BUJE TAONHIl U TpadUKOB, ANaTh BHIBOABI IO pe3ylbTaTaM
HCCIIC/IOBAHMS;

coOroaTh mpaBuia 0€30MacHOTO TPyAa MpU MPOBEACHUU HMCCIENOBAaHUN B paMKax ydeOHOTO
IKCIIEPUMEHTa, Y4eOHO-HCCIICIOBATEIIbCKOW M TPOSKTHON JEATEIIbHOCTH C HCITOJIb30BaHUEM
WU3MEPUTENBHBIX YCTPOMCTB U JJAOOPAaTOPHOTO 00OPYIOBAHUS;

pemars pacu€THBIC 33aJa4M C SBHO 3aJaHHOW (U3MUYECKON MOJICNBI0, MCIONB3Ys (DU3HUSCKUC
3aKOHBI M TPHUHIIMIBI, HA OCHOBE aHaJM3a YCJIOBHUS 3aJladdl BHIOMpATh (PU3UYECKYIO MOJETb,
BBICTIAAITh (DM3UYECKHE BEIWYMHBI W (OPMYNBI, HEOOXOMUMBIC JUIsI €€ pelICHHs, MPOBOJIUTH
pacuUéThl U OIICHUBATH PEATLHOCTh MOYYCHHOTO 3HAYCHUS (PU3NYECKON BETHUNHBI,

pemaTh KadYeCTBCHHBIC 3a/layd: BBICTPAMBATh JIOTHYECKH HETMPOTUBOPEUYUBYIO IICTIOUKY
paccyXJICHHUIA C OTIOPOi Ha U3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3HUECKUE SBICHUS;

WCTIOJIB30BATh MIPH PEIICHUH y4eOHBIX 33]a4 COBPEMEHHbBIC MHPOPMAIIMOHHBIC TEXHOJIOTUH IS
MOWCKA, CTPYKTYPUPOBAHUS, WHTEPIIPETAIIMA U TMPEACTABICHUS y4eOHOW M HAy4HO-TIOMYJISIPHOU
WHpOPMAIIHH, TTOTYYCHHON U3 PAa3JIMYHBIX HCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOIY4aeMYIO
uH(pOpMaIINIO;



MPUBOJIUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3MKE B MOBCEJAHEBHOM XHU3HU JUIsl O0OecrieueHust
0€30MacHOCTH NpU OOpAaIIeHUU ¢ MPUOOpaMHU M TEXHUYECKHMMHU YCTPOMCTBAMH, U COXPaHEHHS
3JI0pOBbS U COOJIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKPY>KaIoLIeH cpeie;

paboTaTe B TpyHIe C BBINOJIHEHHUEM pa3IMYHBIX COLMANBHBIX pOJIEH, MJIaHUPOBAThH PabOTy
TpyNNbl, palMOHANBHO paclpefensiTh O00sI3aHHOCTH U  IUIAHUPOBATh  JCSITENBHOCTh B
HECTAaHIAPTHBIX CUTYalUsX, aJCKBAaTHO OLIEHUBATh BKJIAJ KaXJOTO M3 YYAaCTHHKOB TPYIIbI B
pelieHre paccMaTpuBaeMon IPOOIJIEMBI.

K konny oOyuenuss B 11 kiiacce mnpeaMeTHble pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Yy OOYUAIOIIMXCS YMEHUN:

JEMOHCTPUPOBATh Ha MPUMEpPAX poOJb U MECTO (PU3UKU B (POPMHUPOBAHUU COBPEMEHHOI
Hay4YHOU KapTHHBI MHpA, B Pa3BUTHUU COBPEMEHHOM TEXHHUKHM M TEXHOJIOTMH, B IPAKTUYECKOU
NesITeNIbHOCTH JIFOJIEH, IETIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

YUUTBHIBaTh ~ TPAaHUIBl NPUMEHEHUS  M3YYCHHBIX  (PU3MUYECKHMX  MOJEJCH:  TOYCUHBIN
ANEKTPUYECKUN 3apsfl, JTyd CBETa, TOUCYHBIA UCTOYHHUK CBETA, SA/IEPHAsI MOJETh aTOMa, HyKJIOHHAs
MO/IENIb AaTOMHOTO Si/Ipa MPH peleHnH (HU3NIECKHUX 3a/1a4;

pacmo3HaBaTh (uU3MUYECKHe sBIEHUs (TMporecchl) U OOBSACHATH HMX HA OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKNA W KBAaHTOBOH (H3UKHU: DIIEKTpUYECKas MPOBOAMMOCTH, TEIIOBOE, CBETOBOE,
XMMHUYECKOE, MAarHUTHOE JIeHCTBUS TOKA, B3aUMOJCHCTBME MAarHUTOB, JJIEKTPOMAarHUTHas
WHAYKIUS, JeWCTBUE MAarHUTHOTO IIOJIi HAa NPOBOJHUK C TOKOM M JBIDKYIIUICS 3apsij,
ANIEKTPOMArHUTHBIE KOJeOAaHUS U BOJHBI, MPSIMOJIMHEHHOE PACIpPOCTPAHEHHE CBETA, OTPaKEHHUE,
npejoMiieHue, uHTepdepeHus, Iupakuus ¢ T[OJSIpH3alMs CBETa, JUCHEPCUS  CBETa,
dotoanexktpudeckuii 3dpdext (hotorddext), cBeToBOE naBIeHHE, BOZHUKHOBEHHE JIMHEHYATOTO
CTIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAsI U UCKYCCTBEHHAS PAJMOAKTUBHOCTE;

ONMCHIBaTh M3Y4YECHHBIE CBOWMCTBA BelIECTBA (PJIEKTPUYECKHE, MAarHUTHbIE, OINTHYECKUE,
AIIEKTPHUYECKYIO TPOBOAMMOCTD PA3IMYHBIX CpPEA) W AJIEKTPOMArHUTHBIC SIBJICHUS (TIPOLIECCHI),
UCTONb3ysd (U3UYECKUE BEIMYUHBI: OSJEKTPUUYECKUN 3apsl], CHJla TOKa, JJIEKTPUUYECKOe
HaNpsDKCHUE, DJIEKTPUYECKOE CONPOTHBICHHUE, PA3HOCTh MOTEHIIMANIOB, SJIEKTPOJIBMKYINAS CHIIA,
paboTa TOKa, MHIAYKLIMS MarHUTHOTO Mo, cwia Awmmepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyIIK{, DHEPTUsl DJEKTPUYECKOrO0 W MArHUTHOTO TIIOJICH, TEepPHOJ W YacToTa KOJIIeOaHWd B
Kosie0aTenbHOM KOHTYpe, 3apsil M CHiIa TOKa B MPOILEcCe TapMOHMYECKHX 3JIEKTPOMAarHUTHBIX
KoneOaHnid, (OKYCHOE pacCTOSIHHE M ONTHYEeCKas CWJIa JIMH3BI, MPH OIHCAHWH MPABHIHHO
TPAaKTOBaTh (PU3NUYECKUNA CMBICI UCIIOIB3YEMBIX BEJIMUMH, UX 0003HAYECHUS U €JMHHULIBI, YKa3bIBATh
(bopMyITBI, CBA3BIBAIONINE JTaHHYIO (PU3HUYECKYIO BEIMYNHY C APYTUMH BETHUYNHAMH;

OIMCHIBATh M3YYEHHBIE KBAHTOBbIE SBJICHUS M MPOILECCHI, MCIONB3Ys (PU3MUYECKHE BEIUYHHBI:
CKOpOCTH DJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI M YacTOTa CBETa, SHEPTHUS M MMITYJIbC (OTOHA,
NEepuoJl TMOoJypacrajga, HEpPIrus CBSI3M AaTOMHBIX sJep, MpPU OIMUCAHUU TPABHIBHO TPAKTOBATh
(bU3NYIEeCKU CMBICIT MCIIOJIb3YEMBIX BETHUUH, UX 0003HAUCHHS U €IUHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBSI3bIBAIOIIME JAHHYIO (DU3MUYECKYIO BEIMYMHY C JAPYTMMU BEJIMYMHAMH, BBIYUCIATH 3HAYCHHE
(hbU3UYIECKON BEITMYHHBI,

aHAJM3UPOBaTh (PU3MUYECKUE TPOLECCHl M SIBICHUS, MCIONB3Yysd (PU3HMUECKUE 3aKOHBI U
MPUHIAIBL: 3aK0H OMa, 3aKOHBI TTOCIIEIOBATEIHHOTO U MApaJLIEIbHOTO COSTNHEHHS TIPOBOIHUKOB,
3akoH Jxoyns—JIeHna, 3akoH JJIEKTPOMAarHUTHOM WHAYKIUH, 3aKOH IPSMOJMHEHHOIrO
pacrpoCTpaHeHHsT CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI TPEJIOMIICHUS CBETa, ypaBHEHHE
OiHTeitHa 11 porodddekra, 3aKOH COXpaHEHHS YHEPTHU, 3aKOH COXPAaHEHHsS] UMITYJIbCa, 3aKOH
COXPAHEHHUS ANEKTPUUYECKOTO 3apsA/1a, 3aKOH COXPaHEHUsI MaCCOBOT'0 Yucia, MOCcTynaTsl bopa, 3akoH
palMOAaKTUBHOTO pacmana, MpuU STOM pa3jinyaTh CIOBECHYIO (DOPMYITHUpPOBKY 3aKOHA, €ro
MaTeMaTU4eCKOoe BEIPAXKCHHUE M YCIOBHS (TPaHUIIbI, 00IaCTH ) TPUMEHUMOCTH;

OIIpeNIeNIATh HalpaBJIeHUEe BEKTOpa MHIYKIIMM MAarHUTHOTO IOJIS MPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cuisl JlopeHna;

CTPOUTH M OMHCHIBATh N300paKEeHHE, CO3JaBaeMOE IJIOCKUM 3€pPKaJIOM, TOHKOM JIMH30M;



BBIIIOJIHATH OKCIEPUMEHTHl 110 HCCIEIOBAHUIO (DU3MYECKUX SBICHHH M MPOIECCOB C
MCTOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHMIA: TIPU 3TOM (POPMYIHUPOBATH MpoliIeMy/3a1aqy
U THIIOTE3y Y4eOHOTo 3KCIIEpUMEHTa, cOOMpaTh YCTaHOBKY W3 IIPEIUIOKEHHOTO 000pYIOBaHHS,
MIPOBOJIUTH OMBIT U (HOPMYITHPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSIMBbIE U KOCBEHHbIE M3MEpEeHUS (PU3NYECKUX BEIMYMH, IPU STOM BHIOMpAThH
OITUMAaJbHBIA CII0CO0 HU3MCPCHUA U HCIIOJIB30BATHL HM3BCCTHBLIC MCTOAbI OLCHKH HOI‘peI.HHOCTeﬁ
HU3MEPEHUI;

ucciaeaoBsarb 3aBUCUMOCTH (1)I/I3I/IquKI/IX BCJIIMYMH C HCIIOJIb30BAHHUCM IIPAMBIX H3MepeHHﬁ: npu
3TOM KOHCTPYHPOBaTh YCTAHOBKY, (UKCHpOBAaTh pe3yibTaThl IIOJYYCHHOH 3aBUCHMOCTH
(bU3MUECKUX BEJIMYHH B BUJE TaOIUIl U TpaduKOB, IeTaTh BBIBOBI 110 PE3YyIbTaTaM HCCIIEAOBAHNS;

coOMro/1aTh MpaBmia 0E30MaCHOro TPy/Aa NpPU NPOBEJICHUU HCCICAOBAHUN B paMKax y4eOHOTro
IKCIIEPUMEHTA, Y4EeOHO-HCCIIEIOBATEILCKOW W TPOEKTHOM MAEATENBHOCTH C HCIIOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1aOOpaTOPHOrO 000PYAOBaHUS;

pemate pacyéTHbIC 3a/a4d C SBHO 33/JaHHOIN (PU3NYECKOW MOAENbI0, HCHOIb3Ys (pHU3HYecKue
3aKOHbBI M IIPHHIMUIIBI, Ha OCHOBC aHajin3a YCJIOBHUA 3aaadyu BI)I6I/IpaTI> (bH?:I/I‘-IGCKYIO MOJ€CJIb,
BBIJICTATh (DU3NYECKUE BEIMYMHBI W (OPMYJIbl, HEOOXOAUMBIE Ui €€ pPELIeHUs, MPOBOJHUTH
paC“IéTBI 1 OOCHHUBATH PCAJIBHOCTD ITOJYUYCHHOI'O 3HAUCHUA (1)I/I3I/I‘~I€CKOI\/JI BCJIMYHHBI,

pemiate KaueCTBEHHBIC 3aJadyd: BBICTPAWBATh JIOTMYECKM HEMPOTHBOPEUUBYIO IICTIOUKY
paccyXIIeHHI C OTIOPO Ha U3yYCHHbBIC 3aKOHbBI, 3aKOHOMEPHOCTH M (DU3NUCCKHE SIBIICHHS;

UCIIOJIB30BATh MIPU PELICHUH Y4EOHBIX 33a]ja4 COBPEMEHHbIE HH(POPMAIIHOHHBIE TEXHOJIOTUHU IS
MONCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAMHN W TMPEICTABICHUS Y4eOHOH M HAyYHO-TIOMYJISIPHOU
UH(OpMAIMY, OTYYECHHON U3 Pa3IMYHBIX UCTOUYHHKOB, KDUTUYECKH aHAIM3HPOBATh MOTYIaeMYyIO
nH(pOPMAIIHIO;

OOBSCHATH TPUHIMIBI ACHCTBHS MAIUH, MPUOOPOB M TEXHUYECKHX YCTPOWCTB, pa3IvyaTh
YCJIOBUS UX 0€30MaCHOTO MCIOIb30BaHHS B TIOBCETHEBHOM KU3HH,

NPUBOIUTH TIPUMEPHI BKJIA/Ia POCCHICKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSCHEHHUE MPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTUE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BATh TEOPETUYECKUE 3HAHUS 1O (PU3MKE B MOBCEIHEBHOM KU3HH Ul O0OECIICUEHHS
0€30MacHOCTH TpU OOpaIeHUH C MPUOOPaMU U TEXHUYECKUMHU YCTPOHMCTBAMH, JJISI COXPAaHCHUS
3JIOPOBBS U COOJIIOICHHS HOPM 3KOJIOTHYECKOTO TIOBEICHUS B OKPYKAIOIEH cpere;

paboTaTh B TpYIIE C BHINOJHEHUEM PA3JIMYHBIX COLMUANBHBIX pOJIEH, MJIAHUPOBATH PalboTy
TPYNNBI, pPAalMOHAIBHO paclpenensaTh OOS3aHHOCTM W IUIAHHPOBAaTh  JAEATENBHOCTH B
HCCTAHJAPTHBLIX CUTyalUAX, AACKBATHO OLCHHUBATHL BKJIAA KaXJA0ro H3 YYAaCTHHUKOB TIPYIIIBI B
pelIeHne paccMaTprUBaeMOi MPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaunMeHoBaHMe pa3je/ioB U TeM K I (uudpossbre)
n/n NMPOrpaMmblI Bcero OHEPOJIB paﬁx rhec o0pa3oBaTte/ibHbIE
Hble padoThI KHe padoThl pecypesi
Pazgea 1. PU3UKA U METO/IbI HAYYHOI'O ITO3HAHUSA
11 ®dusnKa ¥ METOJIbI HAYYHOTO TTO3HAHUS 2 bubmorexa LIOK
' AL HayH https://m.edsoo.ru/7f41bf72
Hroro no pazueny 2
Paznen 2. MEXAHUKA
bubmuoreka [{OK
2.1 Kunemaruka > https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
22 Hunamika ! https://m.edsoo.ru/7f41bf72
bubnuoreka [IOK
2.3 3aKOHbBI COXpPaHEHHUsI B MEXaHUKE 6 1 1 hitps://m.eds00.ru/7f41bf72
Wroro mo pazneny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmuorexa [IOK
' TEOpUn https://m.edsoo.ru/7f41bf72
bubmmoreka IIOK
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 hitps://m.eds00.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHSI BELLIECTBA. 5 bubmuoreka [IOK
' ®da30BbIC TIEPEXOJIBI https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 24
Paznen 4. JIEKTPOJIUHAMUKA
but6mmorekxa [IOK
4.1 DIIEKTpOCTATHKA 10 ! https://m.edsoo.ru/7f41bf72
42 ITOCTOSIHHBIN 2JEKTPUYECKHUN TOK. 14 1 bu6muoreka [JOK

Toxu B PAa3JIMIHBIX Cpeaax

https://m.edsoo.ru/7f41bf72
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Hroro no pazngeny

24

PezepBHOE Bpemst 0
OBHLIEE KOJIMYECTBO YACOB I10 68 3 3
I[TPOTPAMME
11 KUIIACC
KonuyectBo yacoB DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kourpos Hpaxruyec o0pa3oBaTe/bHbIE
Hble padoThI KHe padoThl pecypes
Paznea 1. JIEKTPOJAUMHAMUKA
11 MarnuTtHoe noje. IeKTpoOMarHuTHast 12 1 3 bubnnoreka [JOK
WHTKIUS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 12
Pa3nea 2. KOJIEBAHUSA 1 BOJIHbI
21 MexaHn4yecKHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHU4YeCKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnuoreka [IOK
BOJIHBI https://m.edsoo.ru/7f41c97c
bubnnoreka [JOK
23 Ok 1 3 https://m.edsoo.rLuI/7f4lc97c
Hroro no paznery 25

Pasnea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuotexa [JOK
' OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no paszneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
. bubnmoreka [JOK
4.1 DIeMEeHTHI KBAHTOBOM OITHKHU 6 https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 bubmorexa [IOK

https://m.edsoo.ru/7f41c97c
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bu6mmoreka [IOK

4.3 ATOMHOE 571pO 6 https://m.edso0.ru/7f41c97c
Hroro mo pazneny 16
Pazgen 5. DJIEMEHTbBI ACTPOHOMUU U ACTPOOPU3UKHU
bubmuorexa [JOK
51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7 1 https://m.edsoo.ru/7f41c97¢
Hroro no pazueny 7
Pa3nen 6. OBOBIIAIOILIEE IIOBTOPEHUE
bubmuorexa [JOK
6.1 Obodmaromee nosTopennue 4 https://m.edsoo0.ru/7f41c97c
Utoro no pazneny 4
PesepBHOE BpeMms 0

OBIIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME 68 4 !
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MHNPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA
1. ®wusuka, 10 xnace/ Mskues I.5., byxosues b.b., Corckuit H.H. mox penakuueii
ITapdentbeBoit H.A., Akimoneproe obmectBo «M3natenbetBo «IIpocBerieHuey
2. ®usuka, 11 xknace/ Mskumes I'.J1., ByxoBues b.b., YUapyrun B.M. nox penakiueit
[TapdentbeBoit H.A., Akiinoneproe odmiectBo «M3aarenberBo «IIpocBemieHuney
METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
1. I'.I.Msakumes, b.b.byxosues, H.H.Corckutii / ITox pen. H.A.ITapdhentreBoii, ®uszuka. 10 kmacc.
ba3oBblil ypoBeHb (KOMIUIEKT C AIEKTPOHHBIM IpuiioskeHueM). — M.: [Ipocsemienue.
2. I'. . Msxumes, b.b.byxosues, H.H.Cotckutii / [Tox pen. H.A.IlapdenrpeBoii, @uszuka. 11 knacc.
bazoBblit ypoBeHb (KOMIUIEKT C 3JEKTPOHHBIM IMpuiiokeHueM). — M.: IIpocBemienue
3. dunaxktuueckue matepuansl @usuka 11 kimace / A.E.Mapon, E.A.Mapon. — M.: U3narenscTBo
«dpoday
4. TemaTu4eckne KOHTPOJIbHBIC U CAMOCTOATENbHBIC PaboThl N0 (husuke 11 kmace /
O.N.I'pomueBa. — M.: M3natenbCcTBO «K3aMEH»
6. COOpHUK 3aJaHU M1 CaMOCTOATENNBHBIX padoT « dusuka 10», JI.A. Kupuk, F0.1.[uk- M.:

Nnexkca

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

https://content.edsoo.ru/lab/
https://edsoo.ru/%d0%bc%d0%hb5%d1%82%d0%be%d0%hb4%d0%hb8%d1%87%d0%hb5%d1%81
%d0%hba%d0%hb8%d0%b5-
%d1%81%d0%b5%d0%bc%d0%hb8%d0%bd%d0%hb0%d1%80%d1%8b/
https://edsoo.ru/%d0%bc%d0%hb5%d1%82%d0%hbe%d0%hb4%d0%hb8%d1%87%d0%hb5%d1%81
%d0%ba%d0%b8%d0%b5-
%d0%hbc%d0%b0%d1%82%d0%hb5%d1%80%d0%hb8%d0%hb0%d0%bb%d1%8b/
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