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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHS Ha YPOBHE CpPEIHETO O0OIIero
oOpa3oBaHHs pa3paboTaHa Ha OCHOBE TOJOKEHUH M TpeOOBaHMN K pe3ynbTaraM
OCBOEHHUS OCHOBHOM oOpaszoBaTebHOM mporpaMmmebl, npeacraBieHHbix B ®I'OC COO, a
Takke ¢ y4y€ToMm QeaepanbHOil pabouell mNporpaMmbl BOCHUTAHUS U KOHIEHIUHU
npenofaBaHus ydeOHoro mnpeamera «®Pusnka» B 00pa30BATEIbHBIX OpPraHU3AIUSIX
Poccuiickoit @eneparum, peannusyonux OCHOBHbIE 00pa30BaTeIbHbIe TPOrPAMMBI.

Coneprxanue nporpaMmsl 1o (pu3uke HampaBiaeHO Ha (POPMHUPOBAHUE €CTECTBEHHO-
Hay4yHOU KapTuHBI Mupa oOydvarouuxcs 10—11 kmaccoB mpu oOydeHUM UX (PU3MKE Ha
0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JIESITENIbHOCTHOTO mnojaxoja. IIporpamma mo
¢usuke cootBercTByeT TpeboBaHusiM DPI'OC COO K MmIaHUPYEMBIM JTHMYHOCTHBIM,
OpeIMETHBIM M METalmpeIMETHBIM pe3yjbTaTaM oOOyuYeHHs, a TaKXkKe YUUTHIBACT
HEOOXOJMMOCTh peaM3allMd  MEXIPEJAMETHBIX CBs3€l (U3UKM C EeCTECTBEHHO-
HAay4YHbIMU Y4eOHBIMU TNpeaMeTaMu. B Hell ompenesnstoTcsi OCHOBHBIC €I H3YyYEHHS
¢u3ukM Ha YypOBHE cpeaHero oOuiero oOpa3oBaHUs, IUIAHUPYEMbIE PE3YJIbTaThl
OCBOEHHUSI Kypca (DM3HMKHU: JIMYHOCTHBIC, METAamlpeIMETHbIE, NMpeAMETHbIE (Ha 0a30BOM
YPOBHE).

[Iporpamma no gpu3uKe BKIIOYAET:

e IUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKH Ha 0a30BOM ypOBHE, B TOM

YHCIie IPEIMETHBIE PE3YIbTATHI IO TOAaM 00yUYEeHHUS;

e conepkaHue yueOHoro nmpenmMera «Pusnka» mo rogam o0ydeHusl.

®duzrka Kak Hayka 0 HauOosiee OOIIMX 3aKOHaxX MPUPOJbI, BHICTyNAasi B KauyecTBE
y4eOHOTo MpeJMeTa B IIKOJIe, BHOCUT CYLIECTBEHHbIH BKJIAJl B CUCTEMY 3HAHHU 00
okpyxatomeM wMupe. IlkonapHbIE Kypc GU3HKM — CcHCTEeMOOOpa3yromuid  Jis
€CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B
OCHOBE TIPOIIECCOB U SIBJIICHWW, W3y4YaeMbIX XHMHEH, Ouomorueut, (Huandeckoi
reorpadueil U actpoHoMmuein. Mcmonb3oBaHWEe U aKTUBHOE MpUMEHEHUE (PU3NYECKUX
3HAHUI OmpeNesieT XapakTep W pa3BUTHE pPa3HOOOpa3HbIX TEXHOJOTUH B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IIOJIYYEHUS HOBBIX MAaTE€pHAOB C
3aJJaHHBIMU CBOMCTBaAMH M Jpyrux. M3ydeHue (U3MKM BHOCUT OCHOBHOHM BKJaa B
dbopMHpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa o0ydaromuxcs, B GOpMUPOBaHHE
YMEHUU TPUMEHSTh HAyYHBIH METOJ TO3HAHUA TMPU BBHINOJHEHUHM HMH Y4EOHBIX
HUCCIIeI0OBaHUM.

B ocHoBy kypca (usuku s ypoBHsI CpeHero o0uiero o0pa3zoBaHus MOJOXKEH Psif
UJel, KOTOPbIE MOXHO pacCMaTpPUBATh KaK MPUHLUIIBI €70 MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH Kypc SBJISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX pa3leioB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKO, TaK U1 COBPEMEHHOMN (DU3UKHU.



Hoesn cenepanuzayuu. B coorBeTcTBUM ¢ HEil MaTtepual Kypca GU3HKU 00BbEIUHEH
BOKpPYr (Qu3nyeckux Teopui. Beaymmm B Kypce sBiusercs (GOpMHUPOBaHHE
MPEICTaBICHUI O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U TOJIE.

Hoes  eymanumapuzayuu. EE peanuzamus mpejnoyiaraeT — MCIOJIb30BaHUE
I'YMaHUTAPHOT'O MOTEHIMaNa PU3NYECKON HAYKH, OCMBICICHUE CBSI3U Pa3BUTHS (UBHKHU C
pa3BuTHEeM oOOIIecCTBa, a TakXe C MHUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU MU
HKOJIOTMYECKUMU TTPOoOIIeMaMHu.

Hoes npuxnaonot nanpasenennocmu. Kypc Gusuku mnpesnosaracT 3HaKOMCTBO C
MIUPOKUM KPYTrOM TEXHUYECKUX U TEXHOJIOTUYECKUX MPUIOKEHUN U3yUEHHBIX TEOPUN U
3aKOHOB.

Hoes sxonocuszayuu peannsyercs MOCPEACTBOM BBEICHUS 3JIEMEHTOB COJEPKaHus,
MOCBSIIEHHBIX SKOJOTHYECKUM MpoOjJeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
Pa3BUTHEM TEXHUKHM U TEXHOJIOTHM, a Takxke OOCYyXKAeHHS MpoOieM paloHaIbHOTO
IPUPOAOIIOIB30BAHUS U SIKOJIOTUYECKON O€30MacHOCTH.

CTep>KHEBBIMU DJIEMEHTaMU Kypca (U3MKM Ha YPOBHE CpEAHEro OOIIero
oOpa3oBaHHs SBISIIOTCS  (¢pu3nyeckue Teopun ((hopMHpoBaHME MPEACTABICHUN O
CTPYKType TOCTpOeHHUs (U3MUECKON Teopuu, poiau (PyHAAMEHTAIbHBIX 3aKOHOB W
OPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MNPUPOJE, TPAaHULAX MNPUMEHUMOCTH
TEOPH, JIJIsl OUCAHUS €CTECTBEHHO-HAYUYHBIX SIBIICHUN U TIPOLIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOAX0A B Kypce (PU3UKU peasu3yeTcs MpexKie BCEro
3a c4€T OpraHMU3ally SKCIIEPUMEHTAIBFHON AesTeNbHOCTH oOydaromuxcs. s 6azoBoro
YpPOBHS Kypca (PU3UKHU — 3TO UCIOJIb30BaHUE CUCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPBIE B Mporpamme 1o (pusnke 00beTMHEHbI
B OOIIMI CIIMCOK YYEHUYECKUX MPAKTUUECKUX paldoT. Bhigenenrue B yka3aHHOM IEepeUHe
7a00paToOpHbIX paboT, MPOBOJUMBIX [UJIsl KOHTPOJS W OLEHKH, OCYIIECTBISIETCS
y4aCTHUKaMHU 00pa30BaTEIbLHOrO MPOLECca UCXOs M3 OCOOEHHOCTEH IIAHUPOBAHUS U
ocHaieHust kabunera ¢usuku. [Ipu 3TOM oOecneunBaeTcsi OBIAJEHUE O0YYaIOIIUMHUCS
YMEHUSIMU  TPOBOAUTH KOCBEHHbIE M3MEPEHUsS, HCCIEAOBAaHUS  3aBUCUMOCTEHN
(bu3MYECKUX BEIIMYMH U MMOCTAHOBKY OIBITOB IO MPOBEPKE MPEAT0KEHHBIX THIIOTES.

Bonbiioe BHUMaHue yAenseTcsl pelIeHHI0 pacu€THRIX M KaueCTBEHHBIX 3a1a4. [Ipu
3TOM JJi1 PAcUETHBIX 3a/ay TMPUOPUTETOM SBISIOTCA 3a7auyd C SIBHO 3aJaHHOU
¢u3nMYecKO  MOJENbl0, TO3BOJISIIONIME  MPUMEHSTh  M3YyYEHHbIE  3aKOHBl U
3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjiena Kypca, TaKk U MHTETpUpYS 3HAHUS U3 Pa3HBIX
pa3nenoB. [[is kauecTBEHHBIX 3a7au MPUOPUTETOM SIBIISIOTCA 3aJaHUS Ha OOBSCHEHHUE
NpOTEKaHusl (PU3UUYECKUX SBICHUN U TPOILIECCOB B OKPYKAIOIIEH XU3HU, TPeOyromue
BbIOOpa (U3HUECKOM MOJIENH JIJISl CUTYallMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusmu GI'OC COO k maTepHalbHO-TEXHHUUYECKOMY
oOecrieueHunto yueOHoro npouecca 6a30Bblil ypoBeHb Kypca (pU3MKH Ha YPOBHE CPEIHETO
o0miero oOpa3oBaHus JOKEH U3ydaTbCs B YCIOBHUSX MPEIMETHOro kaOuHeTa (pU3MKU



WIM B YCIOBUSAX HWHTETPUPOBAHHOTO KaOWHETa MPEIMETOB ECTECTBEHHO-HAYYHOTO
nukia. B xabunere pu3uku MOMKHO OBITH HEOOXOMUMOE JabopaTopHOE 000PYIOBAHUE
IUIA BBIMOJIHEHHUS YKa3aHHBIX B IMporpaMMe MO (U3MKE NPAKTHUYECKUX padboT u
o6opymoBaHue.

JleMoHCTpanmoHHOE 000pyAOBaHUEe (POPMUPYETCSI B COOTBETCTBUU C MPUHIMIIOM
MUHUMAJIbHOM JIOCTATOYHOCTH © OOECHEYMBAECT TIOCTAHOBKY IE€PEUYHUCICHHBIX B
nporpaMMe Mo (HU3UKE KIIOYEBBIX JEMOHCTPALMNA Ui HCCIENOBAaHUS H3ydaeMbIX
SIBJICHUI U MPOLECCOB, SMIMPUUYECKUX U (DYyHIAMEHTAJIbHBIX 3aKOHOB, MX TEXHUYECKUX
IIPUMEHEHHUM.

JlaGopaTopHoe  o0OpyaoBaHHE IS YYCHHUYECKUX  MPAKTHYECKUX  padoT
dbopMupyercsi B BUJIe€ TEMAaTHYECKMX KOMILJIEKTOB M OOECIEUYUBAETCA B pacdy€Te OJHOTO
KOMIUIEKTa Ha JBYyX oOOywaroummxcsa. TemMaTH4ecKue KOMIUIEKThI JIabopaTOpHOTro
000pYI0BaHUS JOKHBI OBITH IOCTPOCHBI HA KOMIUIEKCHOM HCIIOJIb30BAaHUH aHAJIOTOBBIX
1 IU(GPOBBIX NMPUOOPOB, a TaKXKE KOMITBIOTEPHBIX HM3MEPUTENBHBIX CHUCTEM B BHJE
(G POBBIX TAOOPATOPUIA.

OCHOBHBIMU 1IENIIMU U3Y4YE€HUS (PU3UKHU B 00IIIEM 00pa30BaHUU SBISIOTCS:

e (opMHpoOBaHHE UHTEPECA U CTPEMJICHHS 00YYarOIIMXCs K HAyYHOMY U3YYEHHUIO

HPUPOABI, Pa3BUTHE UX WHTEIUICKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTENH;

e Dpa3BUTHE IMPEJICTABICHUII O HAYYHOM METOAE TMO3HaHUS U (opMupOBaHUE
HCCJIEIOBATENIbCKOIO OTHOIICHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e (opMHpOBaHHE HAyYHOTO MHUPOBO33PEHHUSI KaK pe3yibTaTa H3Y4YEHHUS OCHOB
CTPOCHUS MaTepuy U PyHAAMEHTAIBHBIX 3aKOHOB (PH3UKU;

o (¢opmMupoBaHHE yYMEHUIl OOBSACHATH SBICHHS C MCIOJB30BAaHHEM (U3NYECKUX
3HAHUH U HAYYHBIX JOKa3aTEeNIbCTB;

e (opMmupoBaHHE TMpPEACTABICHUN O poiau (QU3UKKA JUId  Pa3BUTUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.

JlocTiwkeHnne »THX 1eJel oOecreuynmBaeTcs pelIeHHEeM CIEAYIOUIMX 3373y B

npoliecce U3y4eHus Kypca (UMK Ha YPOBHE CPEeIHEro 00IIero o0pa3oBaHus:

e TMpHOOpEeTEeHHE CHUCTEMBbl 3HaHUK 00 OOHMX (U3HUECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX, TEOpHUAX, BKIIOYash  MEXaHUKy,  MOJEKYJISpHYIO  (PU3uKY,
AIIEKTPOAUHAMUKY, KBAHTOBYIO (PU3UKY U 3JI€MEHTHI aCTPOPU3UKH;

o (opMHUpOBaHME YMEHUN NPUMEHSTH TEOPETUYECKHE 3HAHUS IS OObICHEHHS
¢u3nUecKux SBJICHUN B MPUPOAE W JJIS HMPUHATHS NMPAKTHUYECKUX pEIIeHUIl B
MMOBCEIHEBHOM KU3HU;

e OCBOEHHE CIIOCOOOB PELICHHS PA3IUYHBIX 3a7a4 C SIBHO 3aJaHHOIN (hU3MUYECKOIl
MOJIEJIBIO, 3a/1a4, MOAPa3yMEBAIOIINX CaMOCTOSITEIbHOE cOo3JaHue (pU3NUECKOil
MOJIeIU, aJIeKBaTHON YCIIOBUSM 33/1a4H;

e TIOHMMaHHE (PU3NYECKUX OCHOB U MPUHIUIIOB ACHCTBUS TEXHUYECKUX YCTPONUCTB
U TEXHOJIOTUYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOIIYIO CPENy;



e OBJAJICHUE METOJAMHU CaMOCTOSITENIbHOTO IUTAHUPOBAHHUS M IPOBEIACHHUS
¢u3nuecKux HKCMEPUMEHTOB, AaHaIM3a MW HWHTEPIpeTaluu HHPOpMAIH,
OTIpeICNIEHUS TOCTOBEPHOCTHU MOJTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHHWE YCIOBUH JUIsi pPa3BUTHUS YMEHUW TMPOEKTHO-MUCCIIEIOBATEIbCKOM,
TBOPUYECKOH eATEIHHOCTH.

Ha wusyuenune ¢usuku (0a30BbIi YpOBEHb) Ha YpPOBHE CpEOHEro oOIIero
oOpazoBanusi oTBoautTcs 136 gacos: B 10 kmacce — 68 gacoB (2 waca B Heaenmo), B 11
Kjacce — 68 yacoB (2 yaca B HEJEIIIO).

[IpennaraemMsrii B mporpamme 1o (GU3HKe MepedeHb JTa0OPaATOPHBIX M MPAKTUIECKUX
paboT sABISETCS PEKOMEHIOBAaHHBIM, YUUTENb JIeTIaeT BHIOOp MPOBEACHUS Ta00OPATOPHBIX
paboT 1 OIBITOB C YYETOM MHIMBUYyATbHBIX OCOOCHHOCTEHN 00yJaromuxcsl.

COJEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbl HAYYHOI'O O3HAHUA

®usuka — Hayka O mpupone. Hayuynbie MeTOIbI MO3HAHUSA OKPYKAOLIErO MUpa.
Poub skcriepuMenTa U TEOPHUH B MPoLIecce O3HAHUS TPUPOABL. DKCIIEPUMEHT B (PU3HUKE.

MopenupoBanue (¢Gu3MUeCKUX SABJICHUM U TmpoleccoB. HayuHble TrumoTessl.
duznyueckre 3aKOHbl W TEOpUU. ['paHUIBI MPUMEHUMOCTH (U3HUECKUX 3aKOHOB.
[IpuHIMI COOTBETCTBUS.

Ponb u mecto ¢pusnku B HOpMHUPOBAaHUHM COBPEMEHHON HAYYHOW KapTHHBI MHpA, B
IIPAKTUYECKON AEATEIBHOCTHU JIIOJIEH.

Jlemoncmpayuu

AHanoroBble ¥ IU(PPOBBIE U3MEPUTETbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYUKH.

Paszpnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABuxkeHUE. OTHOCUTENIBHOCTh MEXAaHUUYECKOIO IBMKEeHUs. Cucrema
oTcué€ra. TpaekTopusi.

[lepemenienue, CKOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE
MaTepualbHOM TOYKM, HX TNPOEKIUHM HA OCH CHCTeMbl KoopauHar. CloxeHue
IIEPEMEILIEHUH U CII0)KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE TMpSAMOJMHEHHOEe JBWXKeHue. ['paduku
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMELIEHUS MATEPUAIBHOM
TOYKH OT BPEMEHH.

CBoOomHOE TIasieHue. Y CKOpEHHE CBOOOTHOTO MaICHUS.

KpuBonunennoe nuxeHue. J[BUKEHHME MaTEpUaIbHONW TOYKHM IO OKPYKHOCTH C
MOCTOSTHHOM 0 MOJIYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHENHHAsI CKOPOCTh. [lepuon n
yacToTa oopatieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.



TexHnueckne yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHUE: CIUAOMETP, ABUKECHUE
CHApSI0B, LIEIHBIE U PEMEHHBIE NIEPEIAYH.

Jlemoncmpayuu

Mogens cuCTEMBI OTCUETA, WJUIKOCTPALMs KUHEMATHYECKUX XAPAKTEPUCTUK
IBHKCHUSL.

[IpeoOpazoBanHye NBUKEHUN C UCTIOIb30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenune Ten B BO3AyX€ U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGnronenue nBrokeHus Tena, OpOIIEHHOTO TOJA YIJOM K TOPU3OHTY H
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJeHUS.

Hanpagiienne ckopocTu pu ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3ydyeHne HEpPABHOMEPHOTO JBUXKEHHS C LENbI0 OMNPENEIICHUS MIHOBEHHOMN
CKOPOCTH.

HUccnegoBanue COOTHOLICHWS MEXAY NYTSAMH, MPOUACHHBIMU TEJIOM 34
MOCJIEIOBATENbHBIE PABHBIC MPOMEXYTKH BPEMEHU NMPHU PABHOYCKOPEHHOM JIBMYKECHUU C
HAYAJIbHOM CKOPOCTBIO, PABHOU HYIJIIO.

N3yuenne NBUKEHHUS IAPUKA B BA3KOM )KUIAKOCTH.

N3yuyenue ABMKEHUS Tesa, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

IIprHmmn otHocurensHOCTH ['anmunes. llepseii 3akoH Herorona. MueprumanbHbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuil. Bropoir 3akon HbroTona s
MaTepUAIBLHOW TOUYKH. Tpernit 3akoH HeroTOHA 1151 MaTepUaibHbIX TOYEK.

3akoH BceMupHOTo TAroteHus. Cuna tsixectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenne. Buabl Tpenus (mokosi, ckolyibkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus CKOJIbKEHUs U cuia TpeHus nokos. Kospduuuent tpenus. Cuna
COITPOTHUBJICHU NPU JABUKCHUU TEJIA B AKUJIKOCTHU WJIA rase.

[ToctynaTtenbHoe 1 BpamaTeabHOE JBUKEHHE a0COTIOTHO TBEPAOTO TEA.

MOMEHT CuJIbl OTHOCHUTENBHO OCH BpalieHud. [lmeuo cunbl. YCaoBHUs paBHOBECHS
TBEPJIOTO TEIIA.

TexHuyeckne ycTporuCcTBa M MPAKTUYECKOE MPUMEHEHHUE: TOJUITHUKN, JBUKECHHE
HMCKYCCTBEHHBIX CIIyTHUKOB.

Lemoncmpayuu

SBneHune nHEpUUH.

CpaBHeHHE MacC B3aUMOJACHCTBYIOIINX TEI.

Bropoi 3akoH HeroToHa.

N3mepenne cuil.



CrnoxxeHue cuil.

3aBUCHUMOCTD CHJIBI YIIPYTOCTH OT Ae(pOopMaIlii.

HesecomocTts. Bec Tena npu yckOpEeHHOM NOABEME U NTAJICHUH.

CpaBHeHUE CUII TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuui sxcnepumenm, 1abopamopHuie pabomoi

Nzydenne nBuxeHust Opycka 1o HaKJIOHHOW MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI  YIPYTOCTH, BO3HHUKAIOUIMX B MPYKUHE U
pE3MHOBOM 00pa3siie, OT uX Jaedopmaruu.

HccnenoBanue yciioBHil paBHOBECHS TBEPAOTO TeNA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akonvl coxpanenus ¢ MexaHuke

NMiynbc MaTtepuaabHOM TOYKM (Tena), CHCTEMbI MaTEPUABHBIX TOoueK. MMITynbC
CUJIbl M H3MEHEHHE HMIIyJIbCa Tela. 3aKOH COXPAaHEHHs HMIyJbca. PeakTUBHOE
IBUKECHUE.

Pa6ota cunbl. MOIHOCTH CUJIBI.

Kunernyeckass osHeprus MarepuanbHONM Toukd. Teopema 00 HU3MEHEHUH
KUHETUYECKOU IHEPTUU.

[TorenuumanbHas sHeprus. [loTeHuumanbHash sHEPrus ynpyro aeQopMUPOBAHHOM
npyxuHsbl. [loTeHunanbHas SHEPrus Tejaa BOJIU3U OBEPXHOCTH 3EMJIH.

[TorenuuanpHbIe U HEMTOTEHIUATIbHBIE CUJIbl. CBsI3b pabOThI HETOTEHIIMATBHBIX CHIT
C U3MEHEHUEM MEXAHUYECKOW SHEPrUU CUCTEMBI T€Jl. 3aKOH COXPaHEHHsI MEXaHUYECKOM
SHEPIUMu.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHUYeCKHe YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: BOIAOMET, KOMED,
IIPY>KUHHBIN ITUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktruBHOE IBUXKEHUE.

[lepexon moTeHLIMAIBHON YHEPTUHN B KHHETHUECKYIO U OOPATHO.

Yuenuueckuui sxcnepumenm, 1abopamopHule pabomoi

N3ydenne abCONMOTHO HEYNIPYTOro yJaapa ¢ MOMOIIBIO IBYX OJWHAKOBBIX HUTSIHBIX
MasITHUKOB.

HccnenoBanue cBA3u pabOThI CUIIBI ¢ U3MEHEHHEM MEXaHMUYECKOW SHEPTUH Tesla Ha
IIPUMEPE PACTSKEHUS PEZUHOBOTO XKIYTa.

Paznen 3. MoJgiekyJsipHasi Gu3uKa 4 TEPMOTUHAMHUKA
Tema 1. Ocnosbl MONEKYIAPHO-KUHEMUUECKOU Meopuu
OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKOH TEOPUHM M HMX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Juddysus. Xapakrep ABMWKEHUA U
B3aMMOJICUCTBHS YaCTHUIl BellecTBa. MoJienu cTpoeHus Ta30B, )KUIAKOCTEH U TBEPBIX TE



U 00BsCHEHUE CBOMCTB BEIIECTBAa Ha OCHOBE 3TUX MoJjienei. Macca u pa3Mepbl MOJIEKYIL.
KonuuectBo BemectBa. [loctosiHHas ABoraapo.

TennoBoe pasBHoBecue. Temmeparypa u e€ wusmepenue. lllkana temmeparyp
Llenbcus.

Mopens uaeanbHoro ra3za. OCHOBHOE YpPaBHEHUE MOJIEKYJISPHO-KMHETHYECKON
TEOPHH HACATBHOIO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpeIHEN KWHETUYECKOU
SHEPrUM TEIUIOBOrO NBWKEHMS 4dactul raza. lllkama temneparyp KenbBuHa. I'a3zoBbie
3aKkOHbl. YpaBHeHUe MeHnneneeBa—Knaneiipona. 3akon [lanpToHa. M3ompoueccel B
UcaIbHOM Tra3e C MOCTOSHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe npeacTaBieHue
U30IPOIIECCOB: U30TEPMa, N30X0pa, n300apa.

TexHuyeckue ycTpoHCTBa U MPAKTUIECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, T0Ka3bIBAIOIIME AUCKPETHOE CTPOCHME BelllecTBa, (pororpaduu MONEKyI
OpPraHUYECKUX COCTMHEHUMN.

OmnbiTel 10 AU Py3UH KUAKOCTEN U TA30B.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbIThI, T0Ka3bIBAIOLIME CYIIECTBOBAHUE MEXKMOJIEKYISIPHOTO B3aUMOICUCTBUS.

Mogens, HIUTFOCTpUpPYOLIas MPUPOY AABJICHHUS Ia3a Ha CTEHKU COCYyA.

OnbITHI, WILTIOCTPUPYIOIINE YPABHEHHUE COCTOSIHUS UI€AIBHOTO T'a3a, H30IPOLIECCHI.

Yuenuueckuui sxcnepumenm, 1abopamopHuie pabomoi

Omnpenenenre Macchl BO3AyXa B KJIAaCCHOW KOMHATe€ HA OCHOBE M3MEPEHHUI 00bEMa
KOMHATBI, JABJICHHS U TEMIIEPATYpPhl BO3AyXa B HEM.

HccnenoBanne 3aBUCMMOCTH MEXKTY ITapaMeTPaMK COCTOSHUS Pa3pEKEHHOIO rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmonuHamuueckass cucremMa. BHYTpPeHHss DJHEpPIUs TEPMOJAMHAMUYECKOU
CUCTEMBI U crocoObl €€ u3MeHeHus. KommuecTBo TemynoTel W pabota. BHyTpeHHss
DHEPrusi OJJHOATOMHOI'O HWJEANbHOTO rasa. Buael Tennonepenadu: TEIJIONPOBOJHOCTD,
KOHBEKIIUS, U3JIyYeHHE. Y IeJIbHAs TEINIOEMKOCTh BellecTBa. KOIMYECTBO TEIUIOTHI IIPU
TeIuIonepeaaye.

[TonsTue 06 agnabatnom nporecce. [lepBolit 3akoH TepMoanHaMuku. [Ipumenenue
MEepPBOTO 3aKOHAa TEPMOJMHAMUKU K wu3ompoueccaM. ['paduueckas HUHTepHpeTarus
paboThI raza.

Bropoii 3akon TepmoguHamMuku. HeoOpaTtuMocTh MPOIeccoB B MPUPO/IE.

TemnoBeie Mammubl. [IpuHIUOBL TeHCTBUS TEemIOBBIX MammH. [IpeoOpasoBanus
HHEPTUU B TEIUIOBBIX MalnHax. KoapuuueHT none3noro AeMCcTBUs TEMJIOBOM MAIlIUHBI.
Hukn KapHo u ero xo3h@UIMEHT MOJE3HOr0 JEUCTBHS. DKOJOTMYECKHE MPOOJIEeMbI
TEIUIODHEPTETUKH.



TexHnueckre yCTpOWCTBA W MPAKTUUECKOE MPUMEHEHHUE: IBUTATENIb BHYTPEHHETO
cropaHusi, ObITOBOU XOJIOAMIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEH SHEPruu Teja MpU COBEPIICHUH pabOThl: BHUIET NPOOKU U3
OyTBUIKM TIOJI JEHCTBUEM CXATOTO BO3/1yXa, HarpeBaHue 3Qupa B JATyHHOU TpyOke
MyTEM TpeHUsl (BUACOIEMOHCTpAIIHS).

N3MeHeHne BHyTpEHHEN SHEPruu (TeMIlepaTypbl) Tela Ipu TeIuionepeiaye.

OnpIT M0 aAMabaTHOMY PACIIMPEHUIO BO3/1yXa (OMBIT C BO3IYIIIHBIM OTHUBOM).

Mopenu napoBoil TypOWHBI, JBHUraTedsi BHYTPEHHETO CrOpaHMs, PEAKTUBHOTO
JBUTATEJIS.

Yuenuueckuui sxcnepumenm, 1abopamophuie pabomoi

N3mepenne yaenpbHOoN TEII0OEMKOCTH.

Tema 3. Acpecamnivie cocmoanus eewjecmea. Pazosvie nepexoont

[TapooOpazoBanue u koHaeHcaunus. Mcmapenue wu kureHwe. AOCONIOTHas M
OTHOCHUTEJIbHAsA BJIAXHOCTh BO31yxa. HaceimeHnsli mnap. YaenbHas TeIIioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUTICHUS OT JIaBJICHUS.

Teépmoe teno. Kpucramnmmyeckue u amopdubie Tena. AHU3OTPOMUS CBOWCTB
kpuctaimoB. Kunkume kpucrtamibl. CoBpeMeHHble Martepuansl. [liaBieHue wu
KpucTai3anus. Y aeinbHas Terora miasieHus. Cyonumarusi.

VYpaBHeHue TemiIoBoro OagaHca.

TexHuueckne yCTpOWCTBA W IPAKTUYECKOE NPUMEHEHHE: TUTPOMETPp U
IICUXPOMETP, KAJIOPUMETP, TEXHOJOIUHU IOIYYECHHS] COBPEMEHHBIX MaTEPHUalOB, B TOM
YUCJIE HAHOMATEepUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCcTBa HACBHIIIEHHBIX APOB.

Kunenue npu noHU>KEHHOM J1aBJICHUMU.

CniocoObl u3MepeHus BIaXKHOCTH.

Hab6nronenue HarpeBanust v MiaBJieHUsl KPUCTAUIMYECKOTO BEIEeCTBA.

JleMOoHCTpanust KpuCTaioB.

Yuenuueckuui sxcnepumenm, 1abopamopHule pabomoi

N3Mepenre OTHOCUTENBHON BIAXHOCTH BO3/1yXa.

Paznea 4. JiekTpoanuHammnka

Tema 1. dnekmpocmamuxa

OnexTpuzanus Tell. ODJIEKTpUYECKUH 3apsan. JlBa BuIa 3JIEKTPUUYECKHX 3apsioB.
[IpoBOAHMKY, OUAIEKTPUKU W TOJIYHNPOBOJHUKU. 3aKOH COXPAaHEHUS 3JIEKTPUYECKOIO
3apsja.

B3aumopeiictBue 3apanoB. 3akoH KynoHa. TodeuHBI 3IEKTPHUYECKUI 3apsi.
Onextpuyeckoe nojue. Hanpsoxk€HHOCTH 3ieKkTpudeckoro nois. [IpuHuun cyneprno3uinuu
ANIEKTPUYECKUX MoJIeH. JINHNN HAaNPsyKEHHOCTHU AJIEKTPUUECKOTO MOJIS.



PaGora cun anexrpocratnueckoro moisa. [lorenmman. Pa3HOCTh MOTEHIIMATIOB.
IIpOBOOHMKM W [OUPNEKTPUKHA B  JJIEKTPOCTATUYECKOM Ioje. Judmekrpudeckas
IIPOHUIIAEMOCTb.

OnekTpoéMkocTb. KoHneHcatop. ONEKTPOEMKOCTh IUIOCKOTO  KOHAEHCATOpa.
DHeprus 3apsKEHHOr0 KOHAEHCATopa.

TexHuyeckrue  yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHME:  DIIEKTPOCKOIL,
AIEKTPOMETP,  DJIEKTPOCTATUYECKas  3allluTa,  3a3€MJIEHUE  3JIEKTPONpPUOOpPOB,
KOHJIEHCATOpP, KOMMUPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO M IPUHIIUII IEMCTBUS AJIEKTPOMETPA.

B3anmonenicTBre Ha3IEKTPU30BAHHBIX TEII.

DIEKTPUYECKOE T0JIE 3APSIKEHHBIX TEJI.

[IpoBOOHUKH B 3IEKTPOCTATUYECKOM MOJIE.

DIIEKTpOCTAaTUYECKAs 3aLIUTA.

JINDNEKTPUKH B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOIIAAH IJIACTHH,
PACCTOSHMS MEXIYy HUMU U JUAIEKTPUYECKOU POHNUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3mepenne 25eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUN TOK. Y CJIOBUS CYLIECTBOBAHUSA JIEKTPUYECKOTO TOKa. MICTOUHUKH
toka. Cuna Toka. [IoCTOSHHBIN TOK.

Hanpspxkenue. 3akon OMa 1711 y4acTKa LEenu.

DNEeKTpUYECKOE  CONPOTUBIIEHHWE.  YIEIbHOE  CONPOTUBJIEHUE  BEILECTBA.
ITocnenoBarenbHOE, TApALIEIBHOE, CMEIIAHHOE COCTMHEHNE ITPOBOHUKOB.

PaboTa snextpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MonHoOCTh 3IeKTPHUYECKOTO
TOKa.

DNeKTpoABMXKYLIasl CHUJIa U BHYTPEHHEE CONPOTUBIIEHWE HCTOYHMKA TOKA. 3aKOH
Oma 111 MoIHOM (3aMKHYTOM ) AekTpruueckoil nenu. KopoTkoe 3aMbIkaHue.

DneKTpoHHasi MPOBOJUMOCTH TBEPJIBIX METAIOB. 3aBUCUMOCTH CONPOTHBIICHUS
METAJJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUAN TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TomynpoBoanuku. CoOCTBEHHAs! U MPUMECHASI MPOBOJIUMOCTb MOJTYIPOBOJHUKOB.
CaoiicTBa p—n-niepexona. [lomynpoBogHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUN TOK B PACTBOPAX U PACIUIABAX BJIEKTPOIUTOB. DINEKTPOIUTHUECKAS
OUCCOLUALNS. DIEKTPOIIU3.

DneKTpu4ecKuii TOK B razax. CamMOCTOSTENbHBI U HECAMOCTOSTEIbHBIA pPa3Ps.
Monnus. I1na3sma.



Texauueckue yCTpOWCTBA W MPAKTUIECKOE MPUMEHEHHE: aMIIEPMETpP, BOJIBTMETD,
peocTar, UCTOYHUKN TOKA, AJIEKTPOHArPEBATEIbHBIC MPUOOPHI, SIECKTPOOCBETUTEIILHBIC
npuOOphI, TEPMOMETP  CONPOTHBICHHUS, BaKyyMHBIM  AMON, TEPMHUCTOPHI U
(oTOpPE3UCTOPHI, MOITYITPOBOIHUKOBBINA U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKA U HAMIPSHKEHUS.

3aBUCHMOCThH COMPOTUBIICHUS MIJIMHIPUICCKUX TIPOBOJHUKOB OT JJTMHBI, TIIOMIATH
MOMEPEYHOr0 CEYECHHS U MaTepuara.

CMmeliaHHOE COeIMHEHHE MTPOBOIHUKOB.

[Ipsmoe  u3MepeHWe  3IEKTpoiABIKyIIed  cuibl.  KopoTkoe — 3aMblkaHHe
TaJIbBAHUYECKOTO DJIEMEHTA U OI[CHKA BHYTPEHHETO COTIPOTUBIICHUS.

3aBUCHMOCTD COTIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTH AJEKTPOIUTOB.

HckpoBoit pa3psia v MPpOBOAUMOCTb BO3/1yXa.

OmHOCTOPOHHSISI MPOBOAUMOCTD TUO/A.

Yuenuueckuui sxcnepumenm, 1abopamophvle pabomoi

W3ydeHne cMENIaHHOTO COETUHEHHS PE3UCTOPOB.

N3mepenne HIEKTPOABMKYILIEH CHIIBI HMCTOYHMKA TOKA M €ro BHYTPEHHETrO
CONMPOTHUBJICHUS.

Hab6nronenue anektponmsa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusnku 6a3oBoro ypoBHs B 10 Kacce ocymecTBiIseTcs ¢ Y4ETOM
coJiepKaTeNIbHbIX MEXIPEIMETHBIX CBA3EH ¢ KypcaMU MaTeMaTHKU, OWOJIOTHH, XUMHH,
reorpauu U TEXHOJIOTUU.

Meosicnpeomemnvle  nowsimus, CBSI3aHHbIE C HW3YYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHHE, HAy4YHBIA (haKT, TUNOTe3a, (PU3nyeckas BEIWYWHA, 3aKOH, TEOPHs,
Ha0JII0/ICHKE, SKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIEITh, U3MEPEHUE.

Mamemamuka: pellleHre CUCTEMbl ypaBHEHUH, JHUHEWHass (yHKIUs, mapadoia,
runepOoia, ux rpa@uKku U CBOMCTBA, TPUTOHOMETpUUYECKHE (YHKIIUU: CHHYC, KOCHHYC,
TQHTEHC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M HX
MPOEKITUU HA OCH KOOPJAWHAT, CJI0’KEHUE BEKTOPOB.

buonocua: mexaHuueckoe ABUKEHUE B KUBOM mpupone, auddysus, ocmoc,
TEMJI000MEH JKUBBIX OPraHU3MOB (BHJbI TEIUIONEPEAAuU, TEIMJIOBOE PABHOBECHE),
ANEKTPUYECKUE SIBJICHUS B )KUBOW TIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJb
BEIIECTBA, MOJIApHAs Macca, TEIUIOBbIE CBOMCTBA TBEPHABIX TeEJ, >KUIKOCTEH U Ta3oB,
AIEKTPUUECKUE CBOICTBA METAIIOB, JIEKTPOIUTHYECKAs AUCCOLIMALIMS, TalbBaHUKA.

l'eoepagusa: BnaxXxHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.



Texnonoeusn: npeoOpa3zoBaHUE JBUKEHUI C HCIOJIb30BAHUEM MEXaHHM3MOB, YUET
TPEHUSI B TEXHUKE, MOAIIMIHHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHCHHUS WMIIYJIbCa B
TeXHUKE (pakera, BOJOMET W APYrue), ABUraTEIb BHYTPEHHETO CrOpaHusi, MmapoBas
TypOrHa, OBITOBOM XOJOAUIbHUK, KOHIUIIMOHEDP, TEXHOJIOTUU MOJYUYECHUSI COBPEMEHHBIX
MaTepuajoB, B TOM YHCIIE HAHOMATEPUAIOB, U HAHOTEXHOJOTUHU, AJIEKTPOCTaTUYECKas
3allUTa, 3a3eMJICHUE AIEKTPONPUOOPOB, KCEpOKC, CTPYHHBIN IIPUHTED,
AIEKTPOHATPEBATEIHHBIC TPUOOPHI, FTEKTPOOCBETUTEIHHBIE TIPUOOPHI, TaThbBAHUKA.

11 KJTACC

Paznen 4. DjekTpoagMHAMMKA

Tema 3. Macnummnoe noe. I1eKmpoMazHUmMHAA UHOYKYUSA

[ToctostHHbIE MarHuThl. B3anMOAEHCTBHME MNOCTOSIHHBIX MAarHUTOB. MAarHuTHOeE
none. BexkTtop MarHMTHOM WHAyKUMHU. [IpuHOMN Cynepno3sMuuM MarHUTHBIX IIOJIEH.
JIvHMM MarHUTHOM MHAYKUUU. KapTuHA IMHUNA MAarHUTHOW MHIYKIMA MOJISI TOCTOSIHHBIX
MAarHuTOB.

MarnutHO€e 1oJjie MpoBOAHMKA C TOKOM. KapTuHa JNMHWK MHAYKIIMM MAarHUTHOTO
MOJIS JUIMHHOTO MPSMOTO MPOBOJHUKA U 3AMKHYTOTO KOJIBLIEBOTO MTPOBOJHUKA, KATYIIIKA
¢ TokoM. OnbIT Dpcrena. BzanMoaeiicTBue NnpoOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHna, €€ MOIyinb W HampaBiieHUE. [[BUKEHHME 3apsyKCHHOM 4YacTHUIIbI B
OJIHOPOJHOM MarHuTHOM mosie. Pabota cuiiel Jlopeniia.

SIBiieHME SJIEKTPOMArHUTHOM MHAYKUMHU. [IO0TOK BEKTOpa MarHMTHOM WHIYKIIHH.
DIEKTPOJIBIXKYILAs CHJIAa UHAYKIMU. 3aKOH 3JEKTPOMAarHuTHOW UHAYKIIuU Dapaesi.

BuxpeBoe nanekTpuyeckoe moJie. JNEKTPOABMXKYIIAs CHJIa HWHAYKUUA B
IPOBOJHUKE, JIBHXKYLIEMCS TIOCTYIIATEIBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

IIpaBuino Jlenna.

NHIyKTUBHOCTS. SIBnenne CaMOUHAYKIIUU. DNeKTpoABMKYIIAS cuia
CaMOUHIYKIIUU.

DHeprusi MAarHUTHOTO TOJISI KATYLIKHU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHnueckne yCTpOWCTBA U IMPAKTUYECKOE MPUMEHEHHUE: MOCTOSHHBIE MArHUTBHI,
AJIEKTPOMArHUTBI,  BJEKTPOABUTATENIb,  YCKOPUTENM  JJIEMEHTApPHBIX  YaCTHII,
WHIyKIMOHHAS NEYb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIuHUM UHAYKIIUA MarHUTHOTO MOJIS.

B3anmoneiicTBre 1BYyX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.



JevictBue cuibl JIopeHa Ha MOHBI 3JIEKTPOJIUTA.

SIBiIeHME HIIEKTPOMArHUTHOM MHAYKIINAH.

IIpaBuino Jlenna.

3aBUCUMOCTb DJICKTPOABMXKYIIEH CWJIBI HMHIYKUHHA OT CKOPOCTH HW3MEHEHMS
MarHuTHOTO IOTOKA.

SIBrieHne caMOMHIYKIINH.

Yuenuueckuui sxcnepumenm, 1abopamopHuie pabomoi

M3yuyeHne MarHuTHOTO IOJISl KaTYIIKU C TOKOM.

HccenenoBanue 1elCTBUS OCTOSHHOIO MarHUTa Ha paMKy ¢ TOKOM.

HccenenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHTYKLIHH.

Paspnen S. KoJsieOanus ¥ BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMacHUMHbIE KONEOAHUA

Konebarenbnas cucrema. CBOOOIHBIE MEXaHUUECKHE KoyieOaHus. ["apMoHndeckue
konebanus. [lepuox, yactora, ammuntyna u (asza xonedbanuil. [IpyKUHHBIH MasTHUK.
MatemaTuueckuii MasTHHUK. YpaBHEHHE TrapMOHHYecKux Kosebanuil. IlpeBparienue
SHEPrUM NPU TAPMOHUYECKUX KOJIEOAHUSAX.

Konebarenbubiit KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B UIEATBHOM
KOJIe0aTeIbHOM KOHTYpE. AHAJOTHS MEXIy MEXaHHYECKHUMH U AJIEKTPOMArHUTHBIMU
koneOanusimu. Popmyna Tomcona. 3akoH CcOXpaHEHHs JHEPrUU B HUACATHLHOM
K0JIE0ATEIbHOM KOHTYpE.

[IpencraBinenre o 3aryxalolUX KojeOaHUsAX. BbIHYXIEHHbIE MEXaHUYECKHE
KosiebaHus. Pezonanc. BbIHyX1€HHbBIE 3JIEKTPOMAarHUTHbBIE KOJICOaHMsL.

[lepemenHbIil TOK. CUHYCOUIAIbHBIN NEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYTHOE U IEUCTBYIOIIEE 3HAUEHUE CHIIbI TOKA U HANIPSYKEHUS.

Tpancpopmarop. IlpousBoncTBo, mnepenaya M HOTPEOJEHUE AIIEKTPUUYECKOU
DHEPIrUU. OKOJOTUYECKME PHUCKM IIPU IPOU3BOACTBE 3JIeKTpodHepruu. Kynbrypa
UCIIOJIb30BAHUS IEKTPOIHEPTHH B [IOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHUE: DIEKTPUUECKUN 3BOHOK,
reHepaTop NMEPEMEHHOTO TOKA, IMHUM JIEKTPOIIepe1ay.

Jlemoncmpayuu

HccnenoBanne mnapaMmeTpoB — KojeOaTenbHOM  cUCTeMbl  (IPYKMHHBIA — WJIH
MaTE€MaTUYECKUI MasITHUK).

Hab6nronenue 3aTyxarommx KoaeOaHmii.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habutoienue pe3oHasca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIeOaHUsI.

OcuumiorpaMMsl  (3aBUCMMOCTH CWJIBI TOKA M HANpPsDKEHUS OT BPEMEHM) MJIA
AIIEKTPOMArHUTHBIX KOJIEOaHH.



Pesonanc mnpum  mocinenoBaTENbHOM — COCIMHEHMM — PE3UCTOPA,  KATYLIKH
VHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopens TMHUY NEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

HccnenoBanue 3aBUCMMOCTH MEPUOIA MaJIbIX KOJIEOAHUM Tpy3a HA HUTU OT JJIMHBI
HUATH U MacCChI Tpy3a.

HccenenoBannue mepeMEHHOIO0 TOKA B LENM M3 IOCIECAOBATEIBbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTYLIKH U pE3UCTOpa.

Tema 2. Mexanuueckue u 371eKmMpPOMACHUNIHbBIE 60JIHbL

Mexannueckue BOJHBI, yclioBHs — pacnpoctpaHeHus. Ilepuon.  CkopocThb
pacnpocTpaHeHus U JIMHa BoJHbL. [lonepeunsie u npononbHbie BoaHbL. MHTEpdepentms
U Tu(pakius MEXaHMUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMmkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DONEKTPOMAarHUTHBIE BOJIHBL. YCIIOBHSl H3JIYYEHHUS JJIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentauus BektopoB E, B, V B snmekrpomarnuTHOi BosiHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPaXE€HHUE, TMPEJIOMJICHHE, MOJApu3auus, JUPpaKius,
unTepdepeniusa. CKOpOCTh MEKTPOMArHUTHBIX BOJIH.

[IIkana >JIEKTPOMATrHUTHBIX BOJIH. I[IprMEHEeHHE »IEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3U U TeneBuaAeHUA. Paqnonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CpeJIbl.

TexHuyeckne yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE:  MY3bIKaJIbHBIC
UHCTPYMEHTHI, YJbTPAa3BYKOBasi [WAarHOCTMKa B TEXHUKE W MEIHIMHE, pajaap,
paguonpuEéMHHUK, TEIEBU30p, aHTeHHa, Tesepon, CBU-neus.

Jlemoncmpayuu

ObpazoBanue 1 pacIpOCTPAHEHUE TONEPEUHBIX U MPOAOIBHBIX BOJH.

Kone6umomeecs Teno Kak HCTOYHHK 3BYKa.

HabGnronenue otpaxeHus: U IpeOMICHHUS] MEXAaHUYECKUX BOJIH.

Hab6nronenue natepdepennnn u qudpakini MEXaHUYECKUX BOJTH.

3BYKOBOH pE30HAHC.

Habntonenue cBS3M TPOMKOCTH 3BYKa U BBICOTBHI TOHA C aMIUIUTYAOH M 4acTOTOM
KoJie0aHuM.

HccnenoBanne CBOWCTB AJIEKTPOMATHUTHBIX BOJIH: OTPAKEHHUE, MPEIOMIICHUE,
noJsisspu3anus, rudpakuus, uaTepdepeHIus.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpssMoMHENHOE pacIpOCTpaHEHHUE CBETA B OJHOPOJHOM
cpene. JIyd cera. TOUCUHBIN UICTOYHUK CBETA.

OtpaxxeHre cBera. 3aKOHbl OTpakeHusi cBera. llocTpoeHue u300pakeHHil B
IJIOCKOM 3€pKaje.



[Ipenomnenne cBeTa. 3aKOHBI TPENOMICHHS CBeTa. AOCOIIOTHBIM IMOKa3aTeib
npenomnenus. llonmHoe BHyTpeHHee oTpaxenue. lIpemenbHbIi  yroa mOJIHOTO
BHYTPEHHETO OTPAKECHUSI.

HNucniepcust cBeta. ClI0XKHBIN cocTaB 0eoro ceerta. LIger.

Cobuparoniye U pacceuBaromue JUH3bI. ToHKasE TuH3a. POKYCHOE PacCTOSIHUE U
ONTHUYeCcKass cuia TOHKOM JnuH3bl. [locTpoenune wu3zo0paxkeHWii B COOMpAOIIUX U
pacceuBarommx JIMH3aX. DopMysia TOHKOM JUH3bIL. Y BEJIMUEHUE, 1aBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTUKHU.

BonnoBas ontuka. Mutepdepenunsi cera. KorepeHTHbIE MCTOYHUKH. Y CIOBHUS
HAOJIOICHUS] MAaKCUMYMOB UM MHUHMMYMOB B HMHTEP()EpPEHIMOHHOW KapTUHE OT JBYX
cuH(}a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JludpakimonHas pemeéTka. YCIoBHE HAOIIOACHUS TIABHBIX
MaKCHUMYMOB IPHU NaJ€HU MOHOXPOMAaTUYECKOT0 CBETA Ha JUMPAKIIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckne yCTpOWCTBA U  MPAKTUYECKOE MNPUMEHEHHE: OYKH, JIyna,
doToammapar, NTPOEKIIMOHHBIA ammapaT, MHKPOCKOI, TEeJIeCKON, au(paKiuoHHas
pEeLIETKA, MOJIAPOUL.

Jlemoncmpayuu

[IpssMonIMHEHOE  paclIpOCTpaHEHHE, OTPAXKEHHE U IPEJIOMIICHUE  CBETA.
OnTrueckue mpuodOpHI.

ITonHoe BHyTpeHHEE OTpakeHue. Monenb CBETOBOA.

UccnenoBanne CBONCTB M300paKeHUH B JIMH3aX.

Mopenu MUKpocKomna, TEJIECKOIa.

Habnronenue natepdepeHinu cBera.

Hab6nronenue nudpaxiuu ceera.

Hab6nronenue nucnepcuu cBera.

[TonydeHnue cnekTpa ¢ MOMOIIBIO TPU3MBL.

[Tony4yeHue cekTpa ¢ mOMONIbI0 JUGPAKIIUOHHON PEIIETKH.

Hab6nronenue nonspusanuu cBeTa.

Yuenuueckuui sxcnepumenm, 1abopamopHule pabomoi

N3Mepenune nokasaresns npeoMIIeHUs CTEKIIA.

UccnenoBanue CBONCTB M300paKEHUH B JIMH3aX.

Hab6nronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI CIeHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['panuibl OPUMEHUMOCTH KJIacCMYECKOM MexaHuku. [locTynarsl cnenuaibHOU
TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOJYJA CKOPOCTH CBETA B BaKyyMe,
MPUHINAN OTHOCUTEIIBHOCTH DUHIIITEHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpAILCHHE
JUIVHBI.



DHeprus ¥ UMIYJbC PEISITUBUCTCKON YaCTHIIBI.
CBs13b MacChl € SHEPTUEN U UMITYJIBCOM PEIATUBUCTCKON YaCTHUIIbI. DHEPIHS MOKOS.

Paznen 7. KBanroBasi pusuka
Tema 1. dnemenmul KBAHMOBOU ONMUKU
®otonbl. ®opmyna [lnanka cBs3u ’HEpruu (POTOHA C €ro YaCTOTOW. DHEpPrus u
UMITYJIBC (DOTOHA.
OtkpeiTue u ucciaenoBanre ¢otoddpdexkra. Onbitel A. I'. CroneToBa. 3aKOHBI

dboroaddexra. YpapHenue OuHmTerHa 111 (dorodrddexra. «KpacHas rpanuiay
doTtorpdexra.

JlaBnenne cBera. OnbiThl 1. H. JIeGenera.

XUMHYECKOE ICUCTBUE CBETA.

Texnuueckue ycTpoiicTBA M MNPAKTUYECKOE TMPUMEHEHHE:  (POTOIIEMEHT,
dboTomaTyuk, cotHeUHas OaTapesi, CBETOIUOI.

Lemoncmpayuu

®otorh(hexT Ha yCTaHOBKE C IIMHKOBOM MJIACTUHOM.

UccnenoBanne 3akoHOB BHeEMIHETO (oToddhdeKTa.

CBeTouo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopna mno paccesHuio o -4acTHIL.
[Inanerapnas monens atoma. [loctynarsl bopa. M3nyuenue u nornomnieHue (pOTOHOB NMpU
Iepexo/Ie aroMa C OJHOrO YPOBHS JHEpPruM Ha Apyroi. Buasl cnektpoB. Cnektp
YPOBHEMN SHEPrUU aTOMa BOJIOPOAA.

BonnoBeie cBoiictBa wactuu. Bosssl ge bpoiga. KopnyckynsspHO-BOJIHOBOU
Iy aJIA3M.

CHOHTaHHOE U BBIHYKJICHHOE M3JTyUYCHHUE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIEKTPAJIbHBIA aHAJN3
(cmekTpockon), Ja3ep, KBAHTOBbI KOMIIBIOTED.

Lemoncmpayuu

Mogens onbita Pezepdopra.

Ornpenenenue QIMHBI BOJHBI JIa3epa.

Habmoienne nuHeRvaTbIx CleKTPOB U3ITyUYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

HaOmronenue nuHeHyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  JTOKA3bIBAIOIIME  CJIOKHOCTh CTpoeHus sjapa. OTKpbITHE
pagnoaktTuBHOCTH. OmbIThl Pesepdopma mo ompeneneHuio coctaBa paaroOaKTHBHOTO



usznyuyeHusi. CBoiicTBa anbda-, 6era-, raMMa-u3aydeHus. BnusHue pagunoakTUBHOCTH Ha
KUBbIE OPTAHU3MBL.

OTkpbiTue mpoToHa U HeilTtpoHa. Hykinonnas wogens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3o0tomnsl.

Anbda-pacnaa. DJIEKTPOHHBIM M MO3UTPOHHBIA OeTa-pacnaj. ['aMMa-u3iydeHue.
3aKOH paJMOaKTUBHOIO pacnaja.

DOHeprus cBA3M HYKJIOHOB B sifipe. Anepubie cuibl. JlegexT Maccol sapa.

SnepHbie peakuuu. [leneHue u CUHTE3 AI€Ep.

Anepnsbiii peaktop. TepMosepHbiii cuHTe3. [IpoOaeMbl W MEPCIEKTUBBI sIEPHOMN
DHEPreTUKH. JKOJOTHUYECKUE ACTIEKTHI IAEPHON SJHEPTETUKHU.

OnemeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.

MeToap1 Ha0JIIOIEHUS U PETUCTPALIUH SJIEMEHTAPHBIX YaCTHUII.

@dyH1aMeHTalIbHbIE B3aUMOJIeHCcTBUS. EMMHCTBO pu3nueckoil KapTUHBI MUpA.

TexHuyeckre yCTpOWCTBA W IMPAKTUYECKOE MPUMEHEHUE: JI03UMETP, Kamepa
Bunscona, simepHblil peakTop, aToMHas 6oM0a.

Llemoncmpayuu

CU€TYMK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

UccnenoBanue TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

Paznen 8. DjieMeHTHI ACTPOHOMHUM U ACTPOPU3UKHU

Otanbl pa3BUTHUS acTpOHOMHH. lIpukiamHoe M MHPOBO33PEHUYECKOE 3HAUCHHE
aCTPOHOMMUH.

Bun 3Bé3nHoro HeOa. Co3Be3aus, sipKue 3BE3/1b1, TUTAHETHI, UX BUIUMOE JBUKEHUE.

ConneuHas cucrema.

Connue. Conneynas akTuBHOCTh. Mictounuk sHeprun ConHIa U 3BE31. 3BE3MABL, UX
OCHOBHBIE XAPAKTEPUCTUKH. J(MarpaMma «CIEKTpadbHbIN KJIACC — CBETUMOCTb». 3BE3/bI
[JIABHOM MOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY JJIsl 3BE3]] TJIaBHOM
MocJaeA0BaTeIbHOCTU. BHyTpeHHee cTpoeHue 3BE3N. COBpeMEHHBbIE MPEACTABICHUS O
MIPOUCXO0XKIEHUH U 3BoronnU CoHIA U 3BE3/1. DTanbl XKU3HH 3BE3I.

Mineunsiii Ilyte — nHama [amaktuka. Ilonoxkenue u paBmwxkeHue CoiHia B
lamaktrike. Tunbl ramakTuk. PaguoranakThuku W KBaszapbel. UEpHBIE IbIPHI B SIpax
TaJaKTHUK.

Bcenennas. Pacmupenne Bcenennoit. 3akon Xa0606ma. Pasberanue ramakTuk.
Teopus bonbiioro B3peiBa. PEIMKTOBOE U3IIyUECHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnple mpo6sieMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus



HaGnronenuss HEBOOPYKEHHBIM TJIA30M C  HUCIIOJIB30BAHUEM KOMITHIOTEPHBIX
MIPWIOKEHUHN TSI OTIPEICIICHUS MOJI0KEHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO JATy:
OCHOBHBIE c03Be3a1s1 CeBEPHOIo MOTyLIapysi U SIPKUE 3BE3/bI.

Habmnronenus B teneckon Jlynsl, mianet, Miteunoro Ilytu.

O6o01maonee NOBTOPpeHUe

Ponp ¢usuku m acTpoHOMUM B SKOHOMUYECKOH, TEXHOJIOTHIECKOM, COITUATBLHON H
THYECKON cepax NeATeIbHOCTH YeNIOBEKa, pOJib U MECTO (PU3UKH U aCTPOHOMHUHU B
COBPEMEHHOM Hay4yHOH KapTUHE MHpa, POJb (Pu3nyeckod Teopur B (HOPMUPOBAHUU
npeacTaBlieHuid 0 (U3MYECKOM KapTHUHE MHpa, MECTO (PU3UYECKOW KapTUHBI MHUpPA B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUM O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

Nzyuenne xkypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce oCcyliecTBisercs ¢ yuéTom
coJiepKaTeNIbHBIX MEXIPEJIMETHBIX CBA3EH ¢ KypcaMu MaTeMaTHKU, OMOJIOTHH, XUMHH,
reorpauu U TEXHOJIOTUH.

Meowxcnpeomemnvie nowsamusi, CBS3aHHBIE C M3YYEHHMEM METOJOB HAy4HOIO
MO3HAHUS: SIBJICHHE, HAy4YHBIA (haKT, TUNOTe3a, (PU3ndYecKkass BEIWYWHA, 3aKOH, TEOPHs,
HaOII0/IEHUE, SKCTIEPUMEHT, MOJICTUPOBAHUE, MOIEIb, U3MEPEHHUE.

Mamemamuka: peunieHre CUCTEMbl YPAaBHEHMM, TPUTOHOMETpUYECKUE (DYHKIUU:
CUHYC, KOCHHYC, TaHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOKIAECTBO,
BEKTOPBl M HMX IMPOCKIHH HA OCH KOOPJIHMHAT, CJI0KEHUE BEKTOPOB, IMPOW3BOJIHBIC
AIIEMEHTAPHBIX (YHKIIUNA, TPU3HAKN TIOJ00WS TPEYrOJLHUKOB, OMpEaesieHNe TIIOMAIN
I0CKUX GUryp u oobEmMa Ted.

buonocus: snekTpuuecKkue SIBIEHUS B KUBOW MPUPOJIE, KOJIeOATEeNbHbBIE ABUKEHUS
B KMBOW NPUPOJIC, ONTUYECKHUE SBICHUS B KUBOW NPUPOJE, ACHUCTBUE pagualudd Ha
YKUBBIE OPTAHU3MBI.

Xumus.: CTPOCHHE aTOMOB M MOJICKYJI, KPUCTAJUIMYECKass CTPYKTypa TBEPHABIX TEl,
MEXaHU3Mbl 00pa30BaHUsI KPUCTAIIMYECKON pEeMIETKY, CIEKTPaIbHBIN aHAIN3.

l'eocpagusa: MarHuTHBIE MOJOCa 3€MIIM, 3aJI€KU MArHUTHBIX pyl, (HOTOChEMKA
36MHOW MOBEPXHOCTH, MPEICKAZAHUE 3EMIIETPSCECHUN.

Texnonoeus:  JIMHUM  DIJIEKTPOIlEpenad, TIEeHEpaTop  IEPEMEHHOI0  TOKa,
AJIEKTPOJABUTATEIIb, UHIYKIMOHHAS NE€Yb, Pajaap, paIuONpUEMHUK, TEIEBU30D, AaHTEHHA,
tenedoH, CBYU-nieub, MpOEKIIMOHHBIN anmapat, BOJIOKOHHAsI ONTHUKA, COJIHEUHas: OaTapes.



INJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenue yueOHoro mpeamera «®Duszuka» Ha ypOBHE CpPEOHEro OOILEro
oOpa3zoBanusi (0a30BBII ypOBEHb) JMODKHO OOECHEYUTh JOCTIIKCHHE CIIEIYIONUX
JUYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.
JIMYHOCTHBIE PE3YJIBTATBI

JImdHOCTHBIE PE3yNbTaThl OCBOEHUs YyuyeOHoro mpeamera «DuU3MKa» TOJDKHBI
OTpaxxaTb  T'OTOBHOCTh M  CIOCOOHOCTh  OOydYarolmuxcsi  PYKOBOJICTBOBATHCS
chOpPMUPOBAHHOW BHYTPEHHEH  MO3UIMEH  JUYHOCTH, CHUCTEMOH IIEHHOCTHBIX
OpHEHTAIIUN, TO3UTUBHBIX BHYTPEHHUX YOCKIICHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
LIEHHOCTSIM POCCHICKOrO OOIIECTBa, pPACHIMPEHUE >KU3HEHHOTO OMNbITa W OMbITA
JEATEeIbHOCTH B TPOLIECCE pealM3allii OCHOBHBIX HAIpPaBJICHUN BOCIUTATEIIbHOU
NEATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKONH TIO3UIMU OOYYAIOIMIETOCS KaK AaKTUBHOTO W
OTBETCTBEHHOT'O WJIEHA POCCUICKOr0 OOIIECTBA;

MIPUHATHE TPaAULIMOHHBIX 0O0IIEYeTOBEYECKUX T'YMaHUCTHYECKUX 17}
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTb BECTHM COBMECTHYIO JESITEIBHOCTh B HHTEpPECAX TIPaXKJaHCKOTO
oO11ecTBa, yuacTBOBaTh B CAMOYINPABIECHUH B 00pa30BaTeIbHON OpraHU3alliiy;

YMEHHE B3aWMOJICHCTBOBATH C COLMAIBbHBIMA MHCTUTYTAMU B COOTBETCTBHM C UX
GyHKUMSIMU ¥ HA3HAYEHUEM;

TOTOBHOCTbh K TYMAaHUTAPHOM U BOJIOHTEPCKOMU NEATEIBHOCTH;

2) NATPUOTUYECKOT0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTH POCCUNCKON TPAXKIAHCKON UICHTUYHOCTH, MaTPHOTU3MA;

IIECHHOCTHOE€ OTHONIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJAM, JOCTHUXKEHUSIM
POCCHICKUX YYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, STUIECKOTO MTOBEJCHUS;

CIIOCOOHOCTh  OIIEHHMBAaTh CHUTYallMI0 M NPUHUMATh OCO3HAHHBIC PEILICHHUS,
OpPUEHTUPYACh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI W LIEHHOCTH, B TOM YHUCIE B
NEATEbHOCTHA YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OYyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAsl SCTETUKY HAyYHOTO TBOPUYECTBA,
npucyuero Gpuandeckoil Hayke;

5) Tpy10BOr0 BOCIMTAHUS:



MHTEPEC K pa3inyHbIM chepam mpodhecCHOHATBHON NeATeIbHOCTH, B TOM YHCIe
CBSI3aHHBIM C (DU3UKON M TEXHMKOW, YMEHHE COBEpLIaTh OCO3HAHHBIM BbIOOp Oymyriei
npodeccuu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHUI0O U €aMOOOpa30BaHMUIO B OOJIACTH
(Gu3MKK Ha IPOTSHKEHUU BCEH KU3HH;

6) 3K0J10rH4eCKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTH IKOJIOTUIYECKON KYJIbTYPhI, OCO3HAHHE III00ATLHOTO XapaKkTepa
HKOJIOTUYECKUX MPOOIIeM;

TUIAHUPOBAaHME M OCYLIECTBICHHE JACHCTBUI B OKpYXKarolleil cpeae Ha OCHOBE
3HAHUS LIeJIed yCTOMUNBOrO pa3BUTHSI YEIOBEUECTBA,

pacliipeHHe OIbITa JEATEIbHOCTH HSKOJOTMYECKON HAIpaBIEHHOCTH HAa OCHOBE
MMEIOIINXCS 3HAaHUH 10 (PHU3HuKe;

7) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMHPOBAHHOCTb MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTUA (HU3HUECKON HAYKH;

OCO3HaHWE IIEHHOCTU HAYYHOW JESATENIbHOCTH, TOTOBHOCTh B IMPOLIECCE M3YyUEHUS
GU3MKNM  OCYIIECTBIATH  MPOEKTHYIO W HCCIENOBATENIbCKYIO  JAESITEIbHOCTD
MHIMBUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble Jiornueckue JaeiicTBUA:
CaMOCTOSATENFHO (HOPMYIUPOBATh M AKTyaIM3UPOBATH MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;
ONpEeNesATh 1ENU JEATEIbHOCTH, 3aJaBaTh IMapaMeTpbl H KPUTEPUU UX
JIOCTHIKCHMS,
BBISIBIIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PACCMATPUBAEMBIX (DU3UIECKUX
SIBIICHUSX
pa3pabarpiBaTh IUIaH pelieHUus mpoOJieMbl C YYETOM aHalIM3a HWMEHOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHBBI B JEITEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OICHUBATh PUCKU MTOCIEACTBUHN IESITEIBHOCTH;
KOOPJAMHUPOBATh W BBHIMOJHATH pabOTy B YCJIOBHUSX PEAIbHOI0, BUPTYyaJIbHOTO H
KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIICHNE TIPHU PEIICHUH )KU3HEHHBIX MPOOIIEM.
ba3oBble ncciaenoBarTeabCcKue JeCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIIOYEBBIMU NOHATHUSMHU H METOJAMU
(hbu3MUeCKO HAYKH;



BJIAJIETh HaBBIKAMH Y4e€OHO-MCCIENIOBATEIbCKOW W TPOCKTHON [EeSTEIPHOCTH B
o0jacTu PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY MTOMCKY METO0B
pemeHust 3agad  (PU3MYECKOTO CONCPKAHUSA, TPUMEHEHUIO pPa3IMYHBIX METOI0B
MO3HAHUS;

BIAJCTh BUJAAMHU  JCATEIBHOCTH IO IOJyYECHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINH, TPEOOPA30BAHUIO ¥ IPUMEHEHHIO B PA3JIMYHBIX YYCOHBIX CHUTYAIIHsIX, B
TOM YHCJIE MIPH CO3JaHUM YUeOHBIX TPOEKTOB B 00JacTu (PU3HKH;

BBISBJISITh IPUYUHHO-CIIEJICTBEHHBIE CBSA3HM U aKTyaJH3UpOBaTh 3a]lauy, BBIABUIATh
TUNOTE3y €€ peleHus, HaXOAUTh apTyMEHTHI Ul J10Ka3aTeIbCTBA CBOUX YTBEPIKICHHH,
3a71aBaTh MapaMeTpbl U KPUTEPUU PELICHUS;

aHAM3UPOBATh IOJNYYEHHBIE B XOJAC PEUICHHS 3aJadd Pe3yJbTaTbl, KPUTHYECKH
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh W  (opMmynupoBaTh COOCTBEHHBIE 3aaydl B  00pa3oBaTeIbHOI
AESITeIbHOCTH, B TOM YHUCIIE TIPU U3yYeHUH (QUBUKHU;

JaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATH MPHUOOPETEHHBIH OTIBIT;

yMETh TEPEHOCHTh 3HAaHWsA 1O (U3UKE B  MPAKTHYECKYyI0  00JIacTh
KHU3HENIEATEIILHOCTH;

yMEeTh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTe;

BBIJIBUTATh HOBbIE U, TIPEAJIaraTh OPUTHHAIbHBIC TIOJXO/IbI U PELICHHUS;

CTaBHUTh NPOOJIEMBI U 33]]a4H, TOYCKAIOIINE ATbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ unpopmanmeii:

BIaJCTh HAaBBIKAMU TOJy4YeHHS HHGOpMaAIK (U3UUYECKOTO COJACPKAHUA U3
MUCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEJIbHO OCYIIECTBISATH IOUCK, aHaJu3,
CHUCTEMAaTH3allMI0 M MHTEPIpeTaluio WHGOpMAIMKM pa3IMYHBIX BUAOB U  (opMm
PECTABIICHIS;

OLIEHUBATh JJOCTOBEPHOCTH HH(POPMAIINH;

MCIIOJIb30BaTh CPECTBA MHPOPMALMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHHA B
pelIeHNH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPTaHU3AIMOHHBIX 33/1a4 ¢ COOII0/IEHUEM
TpeOOBaHUN OSPrOHOMHKH, TEXHUKM OE€30MaCHOCTH, THTHUEHBI, PECypcoCcOepeKeHHs,
MPABOBBIX M ATHYECKUX HOPM, HOPM HH(POPMAITMOHHOM OE30MIaCHOCTH;

CO3/1aBaTh TEKCTHI (PM3UYECKOTO COJICPKAHUS B PA3IMUHBIX (QopMarax C¢ y4éToMm
Ha3HaueHus HMHGOpMAIMM W LEJIeBOM ayJWTOpPUH, BBIOMpas ONTHUMAJIbHYIO (GopMy
IPEJCTAaBICHUS U BU3yaIH3allHH.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe 1eiCTBUSA:
OCYUIECTBJIATH OOIIEHNE HA YPOKax (PM3UKU U BO BHEYPOUHOU JEATEIBbHOCTH;
pacno3HaBaTh MPEANOCHUIKA KOH(PIUKTHBIX CUTYallMi U CMATYaTh KOH(IUKTHI;
Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3BIKOBBIX
CPEICTB;



MMOHMMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W HWHIAWBUAYAIbHOU
paboThI;

BBEIOMPATHh TEMATHUKY U METOJbI COBMECTHBIX JEHCTBUN C yUETOM OOIIUX WHTEPECOB
Y BO3MOKHOCTEW Ka)KJI0TO YieHa KOJUIEKTHBA;

NPUHUMATH L€ COBMECTHOU NIESTENIBHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH
JNEUCTBHUS IO €€ TIOCTHXKEHUIO: COCTABIIATH IJIAH IEMCTBUM, PACIIPENEIISITh POIU C YUYETOM
MHEHUN Y9aCTHUKOB, 00CYK/IaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KayeCTBO CBOET0 BKJAJa M KaXKJOr0 yYaCTHMKA KOMaHIbl B OOIIUMNA
pe3yNbTaT 1Mo pazpadOTaHHBIM KPUTEPUSIM;

Opeyaratb  HOBBIE MPOEKTHI, OLEHWBATh MAEHM C T[O3UMLUMHA HOBH3HBI,
OPUTHMHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISITh MMO3UTUBHOE CTPATETHUYECKOE MOBEACHHUE B PA3JIMYHBIX CHTYAIUAX,
IPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YHHBeEpCaJbHbIe y4eOHbIe 1eHCTBUS
Camoopranusanus:
CaMOCTOSTENIbHO OCYIIECTBIISTH M03HABATENIbHYIO JESITEIIbHOCTh B 00JaCTH (hU3UKU
U aCTPOHOMUHU, BBISIBJISITH POOJIEMBI, CTABUTh U (HOPMYIUPOBATH COOCTBEHHbIE 33]1a4H;
CaMOCTOSITEJIBHO COCTABJIATH IUIAH PELICHUs PACUYETHBIX M Ka4eCTBEHHBIX 3a7ad4,
IUIaH  BBIMIOJHEHHUSI MPAKTHYECKOW paboThl ¢ Y4ETOM HMMEIOIIUXCS  PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;
NABATh OLICHKY HOBBIM CUTYaLHsIM;
pacIMpsATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHUI;
JenaTh  OCO3HAHHBIM  BBHIOOp, AapryMeHTUpOBaTh €ro, OpaTb Ha  cebs
OTBETCTBEHHOCTbH 34 PEILIECHHUE;
OIICHUBATh MPUOOPETEHHBIN OIIBIT;
CrocoOCTBOBATh (DOPMUPOBAHUIO U MPOSBICHUIO 3PYIUIMH B 001acTH (PU3MKH,
MOCTOSIHHO MOBBINIATH CBOM 00Pa30BATENIbHBIN U KYJIbTYPHBIA YPOBEHD.
CaMOKOHTPOJIb, IMOIIHOHAJIBbHBI HHTEJJIEKT:
JaBaTb OLEHKY HOBBIM CHUTYallMsIM, BHOCUTHb KOPPEKTHBBI B JEITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEIAM;
BJa/IeTh HAaBbIKAMHU I103HABATEIBHOW PEQIIEKCMU KaK OCO3HAHUS COBEPILIAEMBIX
JEUCTBUI U MBICIIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;
UCIIONIb30BaTh MPHUEMBI peQIIEKCHH JJs OLEHKH CHUTyalluu, BbIOOpa BEpPHOTO
peleHus;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 10 UX CHUKEHHUIO;
OPUHUMATh MOTHUBBI W  apryMEHThl JpYrMX T[pH aHalIu3€ pe3yJbTaToB
NEATEIIbHOCTH;
NPUHUMATD ce0sl, MOHMUMasi CBOU HEJOCTATKU U IOCTOMHCTBA;



NpUHUMATh MOTHBBI M apryMEHTBl JPYyTUX TIPH  aHalW3€ pe3yiIbTaToOB
TEeSITeTHbHOCTH;

MPU3HABATh CBOE MPABO U MIPABO JIPYTUX HA OMTHOKH.

B mporecce MOCTHXKEHUS JIMYHOCTHBIX PE3YyIbTaTOB OCBOSHUS TPOTPaAMMBI IO
busuKe 175 ypOBHS CpeHETo 00IIero 00pa3oBaHus y 00YJarOINXCsl COBEPIICHCTBYETCS
OMOITMOHAIBHBIN MHTEIUIEKT, IPEATOIATaOIINi CPOPMUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIOYAIONIETO CIIOCOOHOCTh TOHUMAaTh CBOE SMOIMOHAIHHOE
COCTOSTHUE, BUJIETh HAMPABJICHHS Pa3BUTHs COOCTBEHHOW SMOIMOHATBHON CQepbl, ObITH
yBEpPEHHBIM B ceOe;

CaMOpPETYJIMPOBAHMsI, BKIIOYAIONIETO  CAMOKOHTPOJb, yMEHHE [MPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJICHNE, CTIOCOOHOCTh aalTUPOBATHCS K AMOIIMOHATLHBIM
U3MEHEHUSIM U TIPOSIBIISITh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMK, BKIIOYAIONICH CTpEeMIICHHE K JOCTIDKEHUIO IENH W
yCliexy, ONTUMHU3M, WHHIIMATUBHOCTh, yMEHHE JICWCTBOBAaTh WCXOJs W3 CBOHUX
BO3MOXKHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHUMATh JMOIMOHAIBLHOE COCTOSIHHE
JIPYTUX, YIUTBIBATh €r0 MPHU OCYIIECTBICHUU OOIIECHUS, CTIOCOOHOCTh K COYYBCTBUIO U
COTIEPEKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIOYAIOIIMX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHUS C
JIPYTUMU JTIOABMU, 32800 TUTHCSI, MPOSIBIISTH MHTEPEC U pa3periaTh KOHPIUKTHI.

INPEJIMETHBIE PE3YJIBTATBI

K konmy obyuenuss B 10 kiacce mpeaMeTHbIE pe3ybTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPAKATh CPOPMUPOBAHHOCTH Y OOYJAIOIITUXCSI YMEHUI:

JEMOHCTPUPOBATh, Ha TMpUMEpax poiab W MecTo (Gu3uku B (HOPMUPOBAHHUH
COBPEMEHHOW HAy4YHOW KapTUHbI MHpPA, B PAa3BUTHM COBPEMEHHOM TEXHHUKU U
TEXHOJIOTUH, B IIPAKTUYECKOHN JIEATEIILHOCTH JIOIEH;

YUYUTBHIBATh  TPaHUIIBl  MPUMEHEHUS  M3YYEHHBIX  (U3WYECKUX  MOJCIICH:
MaTepuanbHas TOYKa, WHEpIHMAJIbHAsS CHUCTEMa OTCcu€Ta, aOCONIOTHO TBEPAOE TEIO,
WJICAUIbHBIA Ta3, MOJEIH CTPOCHUS Ta30B, JKUAKOCTEM M TBEPIBIX TEJN, TOYCUYHBIN
AIIEKTPUUECKUH 3apsi/i PU pelieHnU (PU3NUECKUX 3aJ1ay;

pacrio3HaBath (u3nueckue sBICHHS (MPOIECChl) M OOBSICHATH MX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KMHETUUYECKOW TEOpPUU CTPOCHMUSI BEIIECTBA U
AJIEKTPOJAVUHAMUKH: PABHOMEPHOE M PABHOYCKOPEHHOE NPSMOJHUHENHOE JBHKECHHUE,
CBOOOJHOE TAJCHUE TEJ, IBIKCHHE MO OKPY)KHOCTU, WHEPIUS, B3aUMOJCHCTBUE TeE,
muddys3us, OpOyHOBCKOE JIBIKEHHUE, CTPOCHUE JKUAKOCTEH M TBEPJBIX TEJ, U3MEHEHHE
o0béMa Ten mnpu HarpeBaHuW (OXJIAXKIEHWU), TEIJIOBOE pPaBHOBECHE, HCIApeHue,
KOHJEHCAIMS, TJIABJICHUE, KPUCTAJUIN3alUsl, KUTIEHUE, BIIAXKHOCTh BO31yXa, IMOBBILICHUE
JABJICHUA Ta3a NPU €ro Harp€BaHWH B 3aKPBITOM COCYJAE, CBSI3b MEXKAY MapaMeTpamu
COCTOSIHMS ra3a B U30IpolLeccax, JIEKTPU3ALHNS TEJl, B3aUMOICHCTBUE 3aPSA/I0B;



OMUCHIBATh MEXAaHMYECKOE JBIDKEHHE, WCIOJb3Yyd (U3NYECKUE BEIUYUHBL:
KOOpAMHATA, MyTh, NEPEMEIIECHNUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CUila, MUMITYJIbC
Tena, KWHETHUYECKass OJHEprusi, IOTCHIMaJbHAs »SHEprus, MexaHudeckas pabora,
MEXAHUYECKAsl MOIIHOCTb; IPU ONMCAHUU MPABUIBHO TPAKTOBATHh (PU3MUECKHUM CMBICI
UCIOJb3YEMBIX BEJIMYMH, HUX OO0O3HAUEHUS U EAUHMIBI, HaXOAWUThb (OpPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PM3UUECKYIO BEIMUUHY C APYTUMH BETUYUHAMU;

ONMUCHIBATh U3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBJIICHMS, HUCIIOJIbB3YsI
(¢u3nueckrue BEIMYMHBI: JABJICHHUE Ta3a, TEMIlepaTypa, CpEeIHIsl KMHETUYECKas dHEPrus
XAa0THYECKOIO0  JBWIKEHUS MOJIEKYJ, CpPEJHEKBAaJApaTU4yHasi CKOPOCTb  MOJIEKYJ,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSsI SHeprusi, pabora raza, Kod3((ULUUEHT IOJIE3HOrO
JACUCTBHS TEIJIOBOTO JIBUTaTels; MPH OMHCAHUM NPABWIBHO TPAKTOBATh (DU3HMUECKUI
CMBICT HCHOJb3yEMbIX BEJIWYUH, MX OOO3HAYCHHS] M €IUHUIbI, HAXOAUTHh (POPMYJIBI,
CBSI3bIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMUMHY C APYTUMHU BEJIUUNHAM;

ONMCHIBATh M3YyYEHHBIC JIEKTPUUECKHE CBOMCTBA BELIECTBA M DJIEKTPUYECKHE
ABNeHUsT (IIPOLECCHI), HCMHONb3ys (U3HUECKHE BEIUYUHBI: JJIEKTPUUYECKUN 3aps,
ANEKTPUYECKOE T0JIE, HANPSLKEHHOCTD IOJA, MOTEHUHA, PA3HOCTh NOTEHUUAIOB; MPH
OMHCAaHUU TPABUIBHO TPAKTOBATh (PU3WYECKUN CMBICI HCHOJIb3YEMbIX BEIUYMH, HX
0003HAUYEHNUS U E€IUHUIIBI; YKa3blBaTh (DOPMYJIbI, CBSA3BIBAIOLIME AAHHYIO (DU3HUECKYIO
BEJIMYMHY C APYTMMH BEIMYHHAMY;

aHaAJIM3UPOBaTh (PM3MUECKUE MPOIIECCHI U SBICHUS, UCIONIB3YS (PU3UUECKHE 3aKOHBI
Y TPUHLMIBL: 3aKOH BceMupHOro tsarorenus, I, II m III 3akonsr HerotoHa, 3akoH
COXpPAaHEHUS MEXAHWYECKOW HHEPIrUH, 3aKOH COXPAaHEHUS MMIIYJbCa, MPHUHIMII
CYNEpPIO3ULIMA CWJI, TPHUHLMII PABHONPABHS HWHEPLUHUAIBHBIX CHCTEM OTCYETA,
MOJIEKYJIIPHO-KUHETHYECKYK0 TEOPUIO CTPOCHUS BEIIECTBA, I'a30BbIC 3AaKOHBI, CBS3b
CpeqHEell KWHETHYEeCKOW OHHEpruM TEIJIOBOIO JBMKEHHUS MOJEKYJl ¢ aOCOIIOTHOU
TEMIIEPATypOH, NMEPBBIM 3aKOH TEPMOJAVHAMUKH, 3aKOH COXPAHEHUS JIIEKTPUYECKOTO
3apsaa, 3akoH KylioHa, mpu 3TOM pas3iuyarh CIOBECHYIO (OpPMYJIUPOBKY 3aKOHa, €ro
MaTEMAaTUYECKOE BBIPAKEHUE U YCIOBUSA (TpaHUllbl, 001aCTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC MPHUHIMIIBI JEHCTBUS MAIIUH, MPHUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3auyarh YCIOBHS HUX O€30MacHOTO HCIOJIb30BaHUS B TMOBCEIHEBHOM
KU3HH;

BBITIOJIHAThH YKCIIEPUMEHTBI 110 UCCIIEOBAHUIO (PU3NYECKUX SIBJICHUN U IIPOLIECCOB C
UCIIOJIb30BaHUEM INPSAMBIX M KOCBEHHBIX H3MEpPEHHUHl, Npu 3TOM (OpPMYJIHNPOBATH
npoOjemy/3agady W THUIOTE3y Y4YeOHOTO SKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEIJIOKEHHOTO 000PYA0BaHMSI, TPOBOAUTH OMBIT U (POPMYITUPOBATH BHIBOJIBI;

OCYILECTBIIATh NPSMbIE U KOCBEHHbIE U3MEPEHUSI (PU3UUECKUX BEIUYMH, IPU ITOM
BbIOMpaTh ONTUMAJIBHBI CIOCOO M3MEPEHUS M HCIIOJIb30BATh H3BECTHBIE METObI
OLICHKH ITOTPEIIHOCTEN U3MEPEHNU;



HCCJIEIOBATh 3aBUCUMOCTH MEXAY (PU3NYECKMMH BETUYMHAMU C HCIIOJIH30BAHUEM
MPSIMBIX U3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIHTATHI
MOJTYYCHHOW 3aBUCHUMOCTH (DU3WYECKUX BEITWYWH B BHJIC TaOmwil W TpaduKoB, IETIaTh
BBIBOJIbI IO pE3yJIbTaTaM UCCIIEeI0BaHNUS;

coOr0/1aTh MpaBuiia 0€30MacCHOTO TPy/ia MpU MPOBEACHUU UCCIEAOBaHUI B paMKax
y4eOHOr0 3KCHEPUMEHTa, y4eOHO-UCCIEOBATENbCKON U MPOEKTHOM NESATEIBHOCTH C
MCIIOJIb30BaHNEM U3MEPHUTEIBHBIX YCTPONUCTB U 1TAOOPaTOPHOTo 000pYAOBAHNUS;

pemiaTh pacuy€THbIE 3a7a4d C SBHO 3aJaHHON (DU3MYECKON MOJENbI0, HCIOIb3Ys
¢u3nYecKkue 3aKOHbl M TPUHLMUIIBI, HAa OCHOBE aHallu3a YCJIOBHUS 3aJaudl BBHIOMPAThH
(bU3MYECKYI0 MOJIENb, BBIACIATh (U3MUECKUE BETUYUHBI U (DOPMYJIbI, HEOOXOIUMBIE IS
e pelieHus, MPOBOANTH PACUETHI M OICHUBATH PEATHHOCTH IMOJYYEHHOTO 3HAYCHHS
(M3UYECKON BEITMYUHEI;

pemiaTh KayeCTBEHHBbIE 3aJauM: BBICTPAaWBATh JIOTHUYECKHM HEMPOTUBOPEUYHUBYIO
IIENOYKY PACCYXKJIEHHM C ONOpOM Ha HW3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH H
(bu3nYecKue SIBICHUS;

HCIIOJIB30BaTh TPH PEUICHUH YyYeOHBIX 3aJad COBPEMEHHBIE HH(POPMAIMOHHBIC
TEXHOJIOTMHM JUIsl TIOWCKA, CTPYKTYpUPOBAHUS, HHTEPIPETAIMA M TMPEICTABICHUS
y4eOHON 1M Hay4YHO-MIONYJISIPHON MH(GOpMAINK, TOJYYSHHOU U3 Pa3IMYHbIX HCTOYHHUKOB,
KPUTUYECKU aHATU3UPOBATH MOJIy4aeMyt0 HH(POPMALIHIO;

MPUBOANTh TPHUMEPHI BKJIaJla POCCUHCKUX M 3apyOEKHBIX YUEHBIX-(QU3UKOB B
pa3BUTHE HAayKd, OOBSACHEHHUE IMPOILIECCOB OKPYKAIOLIETO MHUPA, B PAa3BUTHE TEXHUKU U
TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMUS N0 (U3MKE B MOBCEIHEBHOM KU3HMU A
obecrieyeHuss 0€30MacHOCTH TMpU OOpalleHud ¢ NOpudopaMH M TEXHUUYECKUMU
yCTpOMCTBaMH, Il COXPAHEHUS 3I0POBbsi M COOJIOACHHUS HOPM 3KOJIOTUYECKOTO
MOBEAECHUS B OKPYXKAIOILIEH CPEE;

paboTaTh B IpyIIe C BHIMOJHEHUEM PA3IUYHBIX COLMATIBHBIX POJIEH, MIaHUPOBAThH
paboTy Trpynmbl, palMOHAIBLHO paCHpeAeNiaTh OO0S3aHHOCTH M IUIAHUPOBATh
TeSITeTPHOCTh B HECTAHJAPTHBIX CHUTYAIUAX, aJICKBATHO OIEHWBATH BKJIAJl KAKIOTO W3
YYaCTHHKOB TPYIIIBI B PEIICHUE PACCMATPUBAEMON MTPOOIEMBI.

K xonmy obydenuss B 11 kiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha IMpuUMepax poiab M MecTo (U3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4yHOW KapTUHbl MHpPA, B PAa3BUTHM COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUHA, B TMPAKTHYECKOW MAECATEIBHOCTU JIFOJACH, NEIOCTHOCTh W €IUHCTBO
(bu3MYecKo KapTHUHBI MUPA;

YUUTHIBATh TPAHULIBI MPUMEHEHHS] W3YUYEHHBIX (U3MUYECKUX MOJEINICH: TOUYEUYHBIH
AIEKTPUYECKUH 3apsili, Tyd CBETa, TOUCUHBI MCTOUYHMK CBETA, siIEpHAs MOJIENb aToMa,
HYKJIOHHAs! MOJIEJIb aTOMHOTO Si7Jpa MPH pelleHnr GU3NYECKUX 3a/1a4;



pacmo3HaBath (U3UYECKUE SBICHUS (MPOIECChI) M OOBICHATH WX HA OCHOBE
3aKOHOB JJIEKTPOAMHAMUKH M KBAHTOBOW (U3MKH: DIEKTPUYECKas HPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XWMHUYECKOE, MAarHUTHOE JEWCTBUS TOKAa, B3aUMOJACICTBUE
MarHuTOB, 3JIEKTPOMArHUTHasE MHAYKLUSA, JEHMCTBME MarHUTHOIO IOJIsI HA MPOBOJHUK C
TOKOM U JIBUKYLIUICS 3apsij, 2JIEKTPOMArHUTHBIE KOJEOaHUs U BOJIHBI, IPSIMOJIMHENHOE
pacnpocTpaHEHHE CBETa, OTpaXKeHue, MperoMieHue, uHTepdepeHIus, audpakuus H
MmoJIsIpy3aIisl CBeTa, AWcHepcus cBeTa, (poroanektpuueckuii dpdext (dhoTodaddexr),
CBETOBOE JaBJICHHWE, BO3HUKHOBEHHUE JIMHEHYATOro CHEKTpa aroMa BOJIOPOAA,
€CTECTBEHHAs U UCKYCCTBEHHAsl PaJIMOAKTUBHOCTb;

ONHCHIBATh M3YYEHHbIE CBOWCTBAa BELIECTBA (DJIEKTPUUECKHE, MAarHUTHBIE,
ONTHYECKHUE, BJIEKTPUUYECKYI0 NPOBOJUMOCTH PA3NHMYHBIX CPEA) U AJIEKTPOMATHUTHBIE
ABJIEHUS (TMPOILIECCHI), UCIOJIB3Ysl (PU3MUECKHE BEIMUYMHBI: 3JCKTPUUECKUN 3apsij, cuia
TOKa, DJEKTPUYECKOE HANpsKEHUE, DJIEKTPUYECKOE COINPOTHUBIEHUE, Pa3HOCTb
MOTEHLMAJIOB, MIEKTPOABIIKYILAs CUJIa, paboTa TOKA, MHAYKIMS MarHUTHOTO MOJIs, CUJIa
Awmnepa, cuia JlopeHlla, WHAYKTUBHOCTb KaTYIIKH, JHEPrus 3JIEKTPUYECKOrO0 U
MarHMTHOTO TOJIEH, Mepro U YacToTa KoieOaHuil B KojeOaTeIbHOM KOHTYpE, 3apsia U
CHJIa TOKa B MPOIECCe TapMOHHYECKHX OJJIEKTPOMArHUTHBIX KoJjeOaHui, (okycHoe
paccTossHUE M OITHYECKas CHJIAa JIMH3bl, [PU ONHWCAHWU INPABWIBHO TPAKTOBAaTh
(¢u3NUECKUN CMBICII UCIIOJIb3YEMbIX BEJIIMYMH, UX O0O3HAUEHUS U €IUHULIbI, YKa3bIBAaTh
(bopMyIIbl, CBSI3BIBAIOIINE JAaHHYIO (PU3UUECKYIO BETUUYHUHY C IPYTHMH BEIMYMHAMY,

OTMHCHIBAaTh M3YUYCHHBIE KBAHTOBBIC SIBICHUS U MPOIIECCHI, UCTOIB3Ys (HU3HUECKHe
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U YAaCTOTa CBETA, SHEPTHUS
U UMIYJbC (OTOHA, IEPUOJ MOIYPACIIaa, SHEPT Ul CBSI3U aTOMHBIX SIEp, IPU OIMMCAHUU
IPAaBWJIBHO TPAKTOBATh (PU3NUECKUM CMBICI MCIOIb3YEMBIX BEJIMUNH, UX 0003HAUYEHUS U
€IMHHULIbI, YKa3bIBaThb (OPMYJIbI, CBS3BIBAIOIIUE JaHHYIO (U3UYECKYI0 BEIUYHMHY C
APYTUMHU BETMYUHAMU, BRIYUCIATH 3HAU€HUE (PU3NYECKON BETMUHMHBI;

aHaJIN3UPOBaTh (PU3MUECKUE MPOLIECCHI U SBJIECHUS, UCIIOB3YS (PU3NUECKHUE 3aKOHBI
U NPUHIUIBL 3aKOH OMa, 3aKOHBI TOCJIEOBATEIBLHOTO U MApajuIeIbHOTO COEAMHEHUS
IIPOBOAHUKOB, 3aKOH J[xoyns—J/IleHna, 3aKOH DIEKTPOMAarHMTHOM WHIYKIIMH, 3aKOH
MPSMOJIMHEMHOTO  PAaCIpOCTPAHEHMs] CBETA, 3aKOHbl OTPAXEHUS CBETA, 3aKOHBI
NpeNOMIICHUSI CBETa, ypaBHeHHME OuHIITEHHA s (GoTordderTa, 3aKOH COXpaHEHUs
SHEPrUM, 3aKOH COXPAHEHUS MMITYJIbCA, 3aKOH COXPAHEHHUS D3JIEKTPUUECKOIo 3apsja,
3aKOH COXpaHEHHs] MacCOBOI'0 YHCJIa, IOCTYJIaThl bopa, 3aKOH pajinoakTUBHOTO paclaja,
Opyd STOM pa3nuyaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro MaTeMaTH4YecKoe
BBIpAXEHHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) IPUMEHUMOCTH;

ONpEAEIATh HANPABJICHUE BEKTOPAa MHIAYKIMM MarHUTHOTO IOJsSI HPOBOJHUKA C
TOKOM, cuJjbl AMnepa u cuiibl JlopeHna;

CTPOUTb M OIMCHIBATH H300pa)K€HHE, CO3AABAEMOE IUIOCKUM 3€pKaJiOM, TOHKOU
JINH30M;



BBITIOJHATH SKCHIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3NYECKUX SIBICHUN U TIPOLIECCOB C
UCIIOJIb30BaHUEM TPSAMBIX W KOCBEHHBIX HU3MEPEHHH: Mpu 3ToM (GOpPMYIHPOBATH
npoOiemy/3agady W THUIOTE3y Y4YeOHOTO SKCIEpHMEHTa, COOMpaTh YCTAaHOBKY W3
MPEI0KEHHOTO 000PYA0BaHNUS, TPOBOJAUTH OMBIT H (POPMYITHPOBATH BHIBOIBI,

OCYIIECTBIISITh MPSIMbIE M KOCBCHHBIE M3MEPECHHS (PHU3UUIECKUX BEIUYMH, TIPU STOM
BbIOMpATh ONTUMANbHBIN CMOCO0 HW3MEPEHUS M HCIOJIb30BaTh H3BECTHBIE METObI
OLICHKH NOTPEIHOCTEN U3MEPEHUM;

MCCIIEJIOBATh 3aBHUCHUMOCTH (DU3MYECKUX BEIUYMH C HCIIOJIB30BAHHEM MPSIMBIX
U3MEpPEHH: TIpU OTOM KOHCTPYHPOBATh YCTaHOBKY, (PHKCHUPOBAThH pPE3yJbTaThI
MOJTyYEHHOW 3aBUCUMOCTH (DM3MUECKUX BEIMYWH B BUJIE TaONWIl W rpaduKoB, IenaTh
BBIBO/JIbI 110 pe3yJIbTaTaM HUCCIEIOBAHUS;

co0roAaTh npaBuia 6€30MacHOro TPyAa MPHU MPOBEICHUU UCCIECOBAHHUM B paMKax
y4eOHOro JKCIEepUMEHTa, Y4eOHO-MCCIEA0BATEeIbCKON M TPOEKTHON AESITENTbHOCTU C
MCTIOJb30BaHUEM HU3MEPHUTEIBHBIX YCTPOHUCTB U TAOOpaTOPHOTO 000pYA0BaHNUS;

pemath pacuy€THble 3a7auyd C SIBHO 3aJaHHOW (PU3MYECKOW MOJENbI0, HCIOJIb3Ys
¢usznueckue 3aKOHbl W TMPUHIUIBI, HAa OCHOBE aHAIM3a YCIOBHUS 3aJaud BBIOMPATH
(bu3nUeCKy0 MOJIENb, BELACTATH (PU3MUECKHE BEIUYUHBI U (POPMYJIIbI, HEOOXOAUMBIE AJIs
e pelieHus, MPOBOJUTH PACUYETHl W OICHMBATH PEATBHOCTh MOJYYEHHOTO 3HAYCHUS
(bu3MUECKOI BEITNINHBI;

pemath KayeCTBEHHBbIE 3aJauyd: BBICTPAaWBaTh JIOTHUYECKU HEMPOTUBOPEUUBYIO
LENOYKY pacCyKIE€HUH C OMmopoll Ha W3YYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH W
busznueckre sSBICHMS,

UCTIONB30BaTh TPU PEIICHUH YYeOHBIX 3aJa4 COBPEMEHHbIE HH(OPMAIIMOHHBIC
TEXHOJOTHH JUIS TIOMCKA, CTPYKTYPUPOBAHWS, WHTEPIPETAlUd U IPEACTABICHHUS
y4eOHOM 1 HAYYHO-TIOMYJIAPHON HHPOPMAINH, TOTYYSCHHON U3 Pa3InYHbIX UICTOYHHUKOB,
KPUTHUYECKH aHAIU3UPOBATH MOJTy4yaeMyr0 HHPOPMAIIHIO;

OOBSCHATh TPUHIUIIBI JACHUCTBHUS MAIllMH, MPUOOPOB W TEXHUYECKUX YCTPOKCTB,
pa3ianyaTh yCIOBHS X O€30MaCHOTO MCIIOIb30BAHMS B IIOBCEAHEBHOM KU3HU;

OPUBOJUTH TPUMEPHl BKJIAJa POCCUHCKUX U 3apyOekKHBIX YUYEHBIX-QU3UKOB B
pa3BUTHE HAYKU, B OOBSCHEHHUE MPOLIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTHH;

HCIIOJIb30BaTh TEOPETUYECKUE 3HaHUS MO (U3MKE B TMOBCEAHEBHOW JKU3HU IS
obecrieyeHuss 0€30MacHOCTH TMpU OOpalleHud ¢ NOpudopaMH M TEXHUUYECKUMU
YCTpOMCTBaMH, [IJIsi COXPAHEHUS 3I0POBbsi M COOJIOACHHUS HOPM 3KOJIOTUYECKOTO
MOBEAECHUS B OKPYKAIOLIEH CpEE;

paboTaTh B TpyNIE C BHIMOJHCHHEM PA3IMYHBIX COIUATBHBIX POJICH, MIaHUPOBAThH
paboTy Tpymmbl, palUoOHAJIBHO paclpeneisTh OO0sS3aHHOCTH ©  IUJIAHUPOBATh
JESTENIbHOCTh B HECTAHJAPTHBIX CUTYaIUsAX, aJCeKBATHO OIICHWBATH BKJAJ KaXKIOTO U3
YYaCTHUKOB TPYIIBI B PELHICHHE PACCMATPUBAEMOI TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC

HanmeHnoBaHMe pa3je/ioB U TeM

KoanuecTBo 4acoB

DJIeKTpOoHHbIe (L1 (ppoBbIE)

Ne n/m Kourpoabn  IIpakruueck
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIEe PeCypChI
ble pa0oTbl  HMe padoThI
Paznen 1. PU3UKA U METO/IbI HAYYHOI'O IO3HAHUSA
1.1 ®du3KKa U METO/IbI HAYYHOTO MTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
HWroro o pasaeny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka https://m.edsoo.ru/7f41bf72
2.2 JluHaMuKa https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 1 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA
3.1 OCHOBEI MOJICKYIAPHO-KHHCTHHECKOH 9 1 https://m.edsoo.ru/7f41bf72
TEOPHUH
3.2 OCHOBBI TEPMOJIUHAMUKHU 10 https://m.edsoo.ru/7{41bf72
3.3 ATpEraTHbIC COCTOAHH BEIICCTBA. 5 https://m.eds00.ru/7f41b{72
@da30Bble NEPEXOBI
HWroro o pasaeny 24
Paznen 4. JIEKTPOJIUHAMUKA
4.1 DJIEKTPOCTaTHKA 10 1 https://m.edsoo.ru/7f41bf72
4.2 TTOCTOAHHEI SNCKTPHYECKHH TOK. 12 1 https://m.edsoo.ru/7f41bf72
ToKHU B pa3iIMyHBIX cpeaax
HWroro o pasaeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68 4
[TPOI'PAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM
Ne i/t Mpakruveckue (undposbie)
NPOrpaMMmblI Bcero KoHTpoabHbIe
padoThI o0pa3oBaTe/ibHbIE
padoThI
pecypchl
Paznea 1. JIEKTPOJINHAMUKA
L1 MarnuTtHO€e noje. IeKTPOMarHuTHAsI 1 | 3 bubnmoreka [JOK
’ WHTYKIIAS https://m.edsoo.ru/7f41c97¢c
Hroro no pasgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHnuyeckue 1 dJIEKTPOMarHuTHbIE 9 1 bubnmnoreka [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHu4yeckue U AIEKTPOMarHUTHBIE 5 1 bu6nuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
but6mmoreka [JOK
23 o 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 24

Paszea 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

11 OCHOBBI CIEUATIBHON TEOPUH 4 | bubmuoreka [IOK
OTHOCHUTEJIBHOCTU https://m.edsoo.ru/7f41c97¢c
Hroro no pasgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bubnunoTtexk K
4.1 DJIEMEHTHI KBAHTOBOW ONTHUKH 6 http65: ) /zl.ee d;gﬁ 741697
4.2 Ctpoenue aTroma 4 bubmorexa [IOK

https://m.edsoo.ru/7f41c¢97c¢




4.3 ATOMHOE PO

bubmuoreka [IOK
https://m.edsoo.ru/7f41c97c¢

Uroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJIeMEHTHI aCTPOHOMHUU U aCTPOPUZUKH 7 Bubmorexa HOK
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny 7
Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE

6.1 O6o06m1aro1iee NTOBTOPEHHE 4 ngﬁ;ﬁfgggﬁg 41c97c
Uroro no pazgeny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

10 xnace
Ne KoanyecTBo yacoB JlaTa u3y4yeHdust  DJIeKTPOHHbIE
n/ Tema ypoka u¢gposBbie
n o Bc Kontpo Ipatru Mo Mo :)lﬁgzonaTenbnme
ero JIbHbIE yeckue miaaHy  (axkry pecypebr
padoThI padoThbI
| ®duznka — Hayka o npupoje. Hayunsle MeToabl MO3HAHUS | bubmmoreka [JOK
OKPYKaroIIero Mupa https://m.edsoo.ru/ff0c32e2
) Poxb 1 MecTo pu3uKu B OPMUPOBAHUN COBPEMEHHOM 1 bubnmoreka [JOK
HAaY4YHOHM KapTUHBI MUPA, B AEATEIBHOCTH JIFOAEH https://m.edsoo.ru/ff0c33e6
Mexannueckoe aBuxkeHue. OTHOCUTENIBHOCTD
3 MEXaHUYeCKoro ABmxkeHus. [lepemenienue, CKopocTs, 1 bubmmorera LOK
https://m.edsoo.ru/ff0c3508
YCKOpEHHUe
PaBHOMEpHOE NPAMONIMHENTHOE BUKEHHUE 1 https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IPSMOIUHENHOE ABUKCHUE 1
CBoOoaHoe mageHre. Y cKkopeHue CBOOOTHOTO TaICHHS 1 https://m.edsoo.ru/ff0c39cc
7 Kpuonuneiinoe nBuxenue. [IBuxeHne MaTepuaabHON 1 bubmuoreka [IOK
TOYKHU IO OKPYKHOCTHU https://m.edsoo.ru/ff0c3ada
2 [Tpuniun otHocutenbHocTH ['anunesa. MHepimaabHble 1 bubmuorexa [JOK
cucreMsl orcyera. [lepBsiii 3akoH HeroTOHA https://m.edsoo.ru/ff0c3be8
9 Macca Tena. Cuna. [Ipuauun cynepnosunuu cui. Bropoit | bubmmoreka [JOK
3ak0H HbIOTOHA 1J1s1 MarepuaibHON TOYKHU https://m.edsoo.ru/ff0c3be8
10 Tperuit 3akoH HproTOHA 11711 MarepraibHBIX TOUYEK 1 https://m.edsoo.ru/ff0c3be8
1 3akoH BceMHupHOro TsaroteHus. Cuna tskectu. [lepBas 1 bubnnorexka HOK
KOCMHUYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 https://m.edsoo.ru/ff0c3e18




Cuna tpenus. Koadpdumuent tpenuns. Cuna conpoTUBICHUS

Bbubnmuoreka [JOK

13
MPY ABW>KEHUM TEJA B )KUJKOCTH WUIIH Ta3e https://m.edsoo.ru/ff0c3{f76
[TocTynarensHOE U BpaliaTeIbHOE ABMKEHHE a0COIIOTHO
N bu6mmoreka [IOK
14 TBEPHOro Tesa. MomeHT cuiibl. [1nedo cunbl. YenoBus
.. https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO Tea
NmMnynsc MmaTeprabHONW TOUYKH, CUCTEMBI MATEPUATIbHBIX
bu6mmoreka [IOK
15 ToueK. MIMIybc cuiibl. 3aKOH COXpaHEHHUsI UMITYJIbCa.
https://m.edsoo.ru/ff0c43d6
PeaktuBHOE nBMKEHUE
Pabota n momHOCTE cuibl. Kunetudeckast sHEpTUs
o bubmuorexa [JOK
16 MaTepHaJIbHOW TOUkH. TeopeMa 00 U3MeHEHNH
. https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPIUHU
[TorenumanbHas sHeprus. [loTeHManbHas SHEPTUs YIPYTro
17 edo OBaHHOM [ToTennuansHas sHe bubmmorexa [JOK
i MHUPOBaHHOU NpykHHbL. [loTeHIIManbHas sHeprus
PMHP PyX p https://m.edsoo.ru/ff0c461a
Tesa BOJIM3U MOBEPXHOCTH 3eMIIH
13 [ToreHmaabHBIC ¥ HETIOTEHITMATIBLHBIC CUITBI3aKOH bubmuoreka [JOK
COXpPaHEHUSI MEXaHUYECKOU SHEPTUU https://m.edsoo.ru/ff0c478c
JlaGoparopunas padora Nel «McceiienoBanue cBsi3u
19 padoThl CHJIBI ¢ U3MEHEHHEM MeXaHNYeCKOi Y HepPrumn
TeJla Ha IpUMepe PACTSKEHUs Pe3HHOBOI0 KTy Ta»
20 KoutpoabsHas padora Nel mo teme «Kunemaruka. bubmmoreka [JOK
JAunnamuka. 3aKOHbI COXPAHEHUSI B MEXaHHKe) https://m.edsoo.ru/ff0c4b74
71 OcCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON bubmmoreka [JOK
teopuu. bpoyHoBckoe aBmxkenue. Auddy3us https://m.edsoo.ru/ff0c4dc2
” XapakTep ABUKEHUS U B3aUMOJEICTBUS YaCTUL] BELIECTBA.
Mopenu cTpoeHus Ta30B, JKUIKOCTEH U TBEPIBIX TEI
” Macca monekyn. KonnuectBo Bemectsa. [loctosiHHas
ABorazipo
24 TermnoBoe paBHOBecue. Temneparypa U €€ U3MEpPEHHUE.




[Ixana remneparyp Llenscus

25 Nneanbnsiii raz3 B MKT. OcHoBHOe ypaBHeHHe MKT https://m.edsoo.ru/ff0c4fde
AOGcooTHas TeMIieparypa Kak Mepa cpenHei

26 KUHETUYECKON SHEPrUU ABUKEHUSI MOJIEKYJl. Y paBHEHHUE bubmorexa [IOK
Meneneesa-Knaneiipona https://m.edsoo.ru/ff0c511e

27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI
JlaGoparopuas padora Ne2 «MccenoBanue

28 3aBHCHMOCTH MEXIy NapaMeTpaMu COCTOSIHUSA
Pa3pe:KeHHOro ra3ay

29 W3omporieccsl B nealbHOM raze u ux rpadguueckoe bubmmoreka [JOK
MPEICTABIICHUE https://m.edsoo.ru/ff0c570e
BuyTpeHHss 3Heprus TEpMOAMHAMUYECKON CUCTEMBI U

30 crocoObl e€ m3mMeHeHwusl. KoandecTBo TerioThl u padoTa. bubmorexa HOK
BHyTpeHHSIsI SHEPTHsl OJTHOATOMHOTO H/CAITBLHOTO ra3a hitps://m.edsoo.ru/t0e3952

31 Buns! Teruonepenaun

1 VnenbHast TEMIOEMKOCTE BelecTBa. KoInIecTBO TEMIOTRI Bbu6nmuoreka [JOK
IIpH Teruionepeaayde. AauadaTHBIN MPOIecc https://m.edsoo.ru/ff0c5¢36

1 IlepBblil 3aKOH TEPMOAVMHAMUKY U €TI0 IPUMEHEHHE K bubnuoreka [JOK
H30IpoLeccaM https://m.edsoo.ru/ff0cSefc

34 HeobOparumocts niporieccoB B mpupojae. BTopoii 3akon bubnnorexka HOK
TEPMOJUHAMUKH https://m.edsoo.ru/ff0c6230

. . bubnnorexka HOK

35 [Tpunmun nevictBust u KII/I TernmnoBoi MammHb https://m.edSO(I)l.ru/ffOc600a

36 [ukn Kapno u ero KITJ]

37 DKosornyeckre npoodaeMbl TEIIOOHEPTeTHKU

18 O6o06maromuit ypok «MomnekynsipHas ¢puznka. OCHOBBI bubmmoreka [JOK

TEPMOIAUHAMUKHN)

https://m.edsoo.ru/ff0c6938




KonTtpoabsnas padora Ne2 nmo teme «MoJiekyJasipHast

Bbubnmuoreka [JOK

39 ¢uszuxa. OCHOBBI TEPMOJIUHAMUKHN https://m.edsoo.ru/ff0c6a50
40 [TapoobpazoBanue u kKoHAeHCanus. VicnapeHnue u KuneHue https://m.edsoo.ru/ff0c63b6
A1 AGCOII0THAs M OTHOCUTENIbHAS BIIaYKHOCTh BO3/TyXa. bubmmoreka [JOK
Haceimennsriit nap https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrammueckue u aMopHbIe Tena.
42 AHM30TpOINS CBOMCTB KpUCTALIOB. JKUAKNE KPUCTAILIIBI. bubmorexa [JOK
CoBpeMeHHbIE MaTepHATE] https://m.edsoo.ru/ff0c65f0
43 [InaBnenue u kpucraumsanus. Y gesbHas TeIoTa bubnuoreka [JOK
iaBienus. Cyomumarus https://m.edsoo.ru/ff0c6708
44 VYpaBHeHHE TEITIOBOTO OajlaHca https://m.edsoo.ru/ff0c6820
45 DnexTpuzanus Tel. DIeKTpuyeckuil 3aps. /IBa Buna bubnnorexka HOK
3JIEKTPUYECKUX 3apsa0B https://m.edsoo.ru/ff0c6bec
46 [IpoBOIHUKY, TUAIEKTPUKHU U MOTYIPOBOIHUKH. 3aKOH bubnnorexka HOK
COXpaHEHUs JIEKTPUYECKOro 3apsia https://m.edsoo.ru/ff0c6bee
47 B3anmopneiictBue 3apsnoB. 3akoH Kynona. Toueunslit bubmmoreka [JOK
AIEKTPUUECKUN 3aps]l https://m.edsoo.ru/ff0c6ce4
43 Hanpspxk€nnocTts anekrpuueckoro nostst. [Ipunuummn bubnnorexka HOK
CYNEPHO3ULINU IEKTPUUECKUX TTOJIEH. https://m.edsoo.ru/ff0c6df2
49 Pabota cui anextpocratudeckoro noss. [oreniman. bubnnorexka HOK
Pa3HocTs moTeHIIMATIOB https://m.edsoo.ru/ff0c6100
50 [IpoBOIHUKY M AMDIIEKTPUKH B AJIEKTPOCTATUYECKOM ITOJIE. bubmmoreka [JOK
JvanekTprudeckasi IpOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
51 Onexrpoémkocts. Konnencarop https://m.edsoo.ru/ff0c7126
57 DneKTpOEMKOCTh TNIOCKOTO KOHJIEHCATOpa. DHEPrus bubmmoreka [JOK
3apsHKEHHOr0 KOHJIEHCaTopa https://m.edsoo.ru/ff0c72¢0
53 JlabopaTopnasi pabora Ne3 "U3mepenue

3J1eKTPOEMKOCTH KOHIeHcaTopa'




54

[IpuHUUI NeNCTBUS U IPUMEHEHHUE KOHIEHCATOPOB,
KOIMPOBAJIBHOTO anmnapara, CTpyMHOro NpuHTEpa.
DJIeKTpOoCcTaTUYECKas 3aluTa. 3a3eMJICHUE
AIIEKTPONPUOOPOB

55

DNEeKTPUYECKUM TOK, YCIOBHSI €0 CYIIIECTBOBAHMSI.
[TocTostnubIi TOK. Cuna Toka. Hanpsixenue.
Conporupnenue. 3akoH Oma JJ1s1 ydyacTKa Henu

56

[TocnenoBarensHOE, TapaLIeIbHOE, CMEIIAHHOE
coeIMHEHUEe NMPOBOAHUKOB. JlabopaTopHas pabora
«3yueHne CMEIIaHHOTO COCAMHEHHS PE3UCTOPOBY»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOIIIHOCTH AJIEKTPUIECKOTO ToKa. 3akoH [ xoys-

Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 15t TOTHOM 3yeKTpruyeckoil nenu. Kopotkoe
3ambikanue. Jlaboparopuasi padbora Ned «HU3mepenue

IJAC ucrouyHMKa TOKA U €ro BHYTPEHHEro
CONPOTHUBJICHUS»

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c7aec0

59

DneKTpOoHHAasi TPOBOAUMOCTH TBEPABIX METAILIOB.

3aBUCUMOCTD CONIPOTUBIICHUSI METAJIIIOB OT TEMIIEPATYPHI.

CBepXIpoBOAMMOCTh

60

DnexTpuuecKkuil TOK B Bakyyme. CBONMCTBa AIIEKTPOHHBIX

IIy4KOB

61

[TomynpoBoAHUKH, MX COOCTBEHHAs U IPUMECHAS
MpoBOANMOCTb. CBOMCTBA p—N-TIEPEX0/IA.
[TomynpoBOTHUKOBBIE TIPUOOPHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

62

DJIEKTPUYECKUI TOK B paCTBOpAaX M paciliaBax
ANEKTPOIIUTOB. DINEKTPOIUTHYECKAS TUCCOIHALINS.
DIIEKTPOIIN3

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c82ba

63

DnexkTpuyeckuil Tok B razax. CaMOCTOSATEIbHBIN U

Bbu6nmuoreka [JOK




HECAMOCTOATENbHBIN pa3psa. Monnus. [lnazma

https://m.edsoo.ru/ff0c84ae

64 DneKTpuYecKre MpUOOPHI M YCTPOMCTBA M MX MPAKTHIECKOE 1 bubnnorexka HOK
npuMeHeHue. [IpaBuiia TeXHUKH 6€301MacHOCTH https://m.edsoo.ru/ff0c86fc
. bu6mmoreka [IOK
65 O6o0maromuii ypok «JIeKTPOIUHAMUKA) 1 hitps://m.edsoo.ru/fl0c88be
KonTpoabHas padora Ne3 nmo reme «JIeKTPOCTATHKA.
66 IlocTosinHbI 1ekTpUYecKuii TOK. TOKU B pa3iu4HbIX 1 Bubnmorexa LIOK
P ) P https://m.edsoo.ru/ff0c8a8a
cpexax»
67 PesepHblil ypok. KonTpoabHast padora Ned4 mo teme | bubmmoreka [JOK
"JaexkTpoauHamuka'' https://m.edsoo.ru/ff0c8c56
68 PezepBHblit ypok. O6o0maronuii ypok no remam 10 kiacca 1 ngg;;t;;ggifoc 8t
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
Mara usyyenus
Ne KoanuectBo yacos DJIeKTPOHHbIE
Tema ypoka nudposbIe
P Kontpo Hpaku Ilo Ilo p
n/ Bceero oOpa3oBaTe/ibHbIE
JIbHbIE yeckue | miaaHy @ (akry
n pecypcebl
padoTsbI padoTsbI
BsauMonelictBue TOKOB. MaruutHoe nojie. MarautHas
1 1 https://m.edso0o.ru/ff0c9778
WHIYKIIHS.
2 3akoH Awmrepa. [Ipumenenue 3akona Amnepa. 1 https://m.edsoo.ru/ff0c98fe
€HCTBHE Ma oro 1o a rics 3apsa. Cuna
3 JleiicTBie MArHHTHOrO MO Ha JABIDKYIIHCA 3api. Citt 1 https://m.edsoo.ru/ff0c98fe
JlopeHna.
4 SIBneHue ANeKTPOMArHUTHON UHAYKIIMU. MarHuTHBIN | bubnmoreka [JOK
notok. [Ipasumno Jlenna. https://m.edsoo.ru/ff0c9ac0
JL.P. Nel «M3y4enue e 3JIeKTPpOMa oif
5 27 (HISYHCHUE SIBJICHHI JACKTPOMATHITHON 1 1 https://m.edsoo.ru/ff0c9df4
HHITYKITAID)
6 OJ1C nanykuuu. CamouHaykuus. THIyKTUBHOCTb. 1
7 OHeprus MarHUTHOT'O TOJIS TOKA. DJIEKTPOMarHUTHOE TIOJIE. 1 https://m.edsoo.ru/ff0cal50
8 [ToaroroBka K KOHTPOJILHOM paboTe 1 https://m.edsoo.ru/ff0ca600
9 KonTpoabHas padora Nel «OCHOBBI 3JIeKTPOAMHAMM KN 1 1
10  Mexanunueckue KoneOanus. MareMaTH4eCKHii MassTHUK. 1 https://m.edsoo.ru/ff0cab82
1 I"apmonnueckue konebdanus. [IpeBpaiienue s3Hepruu npu | bubnmoreka [JOK
rapMOHUYECKHUX KOJICOaHUIX https://m.edsoo.ru/ff0cad58
12 JL.P. No2 «OnpenesieHue yCKOpeHUs1 CBOOOIHOT0 MaJeHN sl ) 1 bubnmoreka [JOK
NP MOMOIUM MAATHUKA) https://m.edsoo.ru/ff0caf06
13 BemyxnaeHHble KoneOanus. Pezonanc 1
14  CBoOOJHBIC YTEKTPOMArHUTHBIE KOJICOAHUS 1 https://m.edsoo.ru/ff0cb820
JI.P. Ne3 «HaOmronenue ageic a 0ro 1o a
15 « JHOACHHE ACHCTBILT MATHITTHOTO HOJB | 1 1 https://m.edsoo.ru/ff0cb9c4
TOK»




16 Konebarenbublii KoHTYp. [IpeBpatiienue suepruu npu ) bu6muoreka [IOK
AJIEKTPOMArHUTHBIX KOJICOAHUSX. https://m.edsoo.ru/ff0cbb86
17 [lepemennsbIil TOK. AkTHBHOE conpoTuBiieHne. Konnencarop | bubnmoreka [JOK
M KaTyIlKa B I[N IIEPEMEHHOTO TOKA. https://m.edsoo.ru/ff0cbd34
18 | Pe3onanc. ABToKoI€OaHus. 1
19 T'enepupoBaHHE IEKTpHUECKOU dHEpTHH. TpaHchopmaTop. 1 https://m.edsoo.ru/ff0cc324
20 Ilepenaua anexTposneprun. Mcnonb3oBanue )
ANEKTPOIHEPTUH
21  TloaroroBka K KOHTPOJIBHOU paboTe 1 https://m.edsoo.ru/ff0cca54
22 KourtpoabHasi padora Ne2 «Kosedanus» 1 https://m.edsoo.ru/ff0cccOc
23 BosHoBble siBIeHMs. PacipocTpaHeHNE MEXaHUUECKHUX BOJIH. 1 https://m.edsoo.ru/ff0ccfe0
24 JlnuHa BoJiHBI. CKOPOCTH BOJIHBI. 1
25  Boansl B cpenie. 3BYKOBBIE BOJIHBI. 1 https://m.edsoo.ru/ff0cc6f8
26 = DnekTpoMarHUTHbIE BOJHBL. BOJHOBBIE CBOWCTBA CBETA. 1 https://m.edsoo.ru/ff0cd350
7 N3obperenue paano A.C.IlonossiM. [TpuHIumns! | https://m.cdsoo.ru/f0cdde0
paauoCBsI3H.
28 | Pamgmomnoxanus. IloHstre o TelleBUIEHNUH. 1 https://m.edsoo.ru/ff0cd7f6
29 | TloaroToBka K KOHTPOJBHOU padboTe 1 https://m.edsoo.ru/ff0cd67a
30  KourtpoabHas padora Ne3 «BoaHbD) 1 https://m.edsoo.ru/ff0cddle
31 Cxopocts cBerta. [Ipunnun [roitreHca. 3akoH oTpakeHus |
CBeTa.
32 | 3axoH npenomiieHus cBeta. [lonHoe oTpakeHue. 1
1 JI.P. Ned «M3mepenne moka3zareJisi peJIOMJIEHU S 1 hitps+//m.cdsoo.ru/f0ced?2?2
CTEKJIa»
34 | Jlunza. [TocTpoeHne n300pakeHUH B JINH3E. 1 https://m.edsoo.ru/ff0cf02e
35  ®opMyna TOHKOW JIMH3bI. Y BETUYEHUE JIMH3HI. 1
16 JL.P. NoS «Onpenesienue GOKyCHOTO PacCTOSIHUS U | bubnmoreka [JOK

ONTHYECKON CHJIbI COOMpAaIOLIell JIMH3bD)

https://m.edsoo.ru/ff0cf862




37 | Hucnepcus cera. UnTepdepenus cera. https://m.edsoo.ru/ff0cfa42
38 | JIudpaxuus ceta. udpakmuonnas pemieTka https://m.edsoo.ru/ff0cfc68
39 | IlomepeuyHocTh cBETOBBIX BOJH. [longpuzanus ceera. https://m.edsoo.ru/ff0ct610
40 [Tpuniun otHocuTenbHOCTH. [loCTyNaThl TEOPUKN hitps://m.cdsoo.ru/fl0cfe 16
OTHOCHUTENbHOCTH.
A1 3aBUCUMOCTb Macchl OT CKOPOCTH. PendruBucrckas hitps://m.cdsoo.ru/ f0cffod
JUHAMMKA.
42 | Bunbl uznydenuil. Microunuku cBera https://m.edsoo.ru/ff0d015¢e
43 | Conextpsl. Bunbl criektpoB. CrieKTpaibHbIA aHAIHN3 https://m.edsoo.ru/ff0d04a6
44 WudpakpacHoe u ynpTpapuoneroBoe nznydenus. [llkana
AJIEKTPOMAarHUTHBIX U3ITy4EHUH.
45 | IlogroroBka K KOHTPOJILHOM paboTe. https://m.edsoo.ru/ff0d0302
46  KontpoabHasi padora Ned «OnTukay» https://m.edsoo.ru/ff0d091a
47 I'mnoresa [1nanka o kBanTax. @orordpdext. Teopus hitps://m.edsoo.rw/ffod0afa
dbotorddekra.
48 @ortoHsl. ['unoresa ne bpoiisig 0 BOJIHOBBIX CBOMCTBAX hitps://m.cdsoo.ru/ff0d0afa
YaCTHULL.
49 | laBneHue cBera https://m.edsoo.ru/ff0d0ca8
50  Crpoenue aroma. OnbiTel Pe3epdopra. https://m.edsoo.ru/ff0d0fd2
51 IToctynatel bopa. Moaens aroma 1o bopy. Tpyanoctu
teopun bopa. KBaHToBas MmexaHuka.
52 | Jlazepsl. https://m.edsoo.ru/ff0d1162
53 | IloaroroBka K KOHTPOJIBHOU paboTe. https://m.edsoo.ru/ff0d1356
54  KontpouabHasi padora NeS «KBaHnToBasi pusuka https://m.edsoo.ru/ff0d0e38
55 MeToabl HaOIIOACHHS U PETUCTPALIUH SJIEMEHTapHBIX
YacTHIl
56 OTkpbiTHE paguoakTHBHOCTH. Anb(da, Oeta - 1 ramma-

U3JIy4CHHUS.




PanuoaktuBHBIE peBpalieHus. 3aKOH paIiOaKTUBHOTO

57 1
pacnaza.

58 | U3otombl. OTKpBITHE HEUTPOHA. 1

59 CrtpoeHue aTOMHOrO siipa. SaepHbie CUiibl. DHEPTrUs CBSI3U 1
ATOMHBIX sIJIEP.

60 | Snepnsie peakuuu. JleneHue saep ypaHa. 1

61 | LlenHble ssaepHbIe peakuuu. S OepHbI peakTop. 1

62 | TepMmosnepHble peakiuu. [I[puMeHeHre siepHON SHEPTUH. 1

63 | DieMeHTapHbIE YaCTHUIIbI. 1

64 | IloaroroBka Kk KOHTPOJBHOU paboTe. 1

65 KonTtpoabHasi padora Ne6 «SInepuasi pusuka 1

66 IToBTopenue: Paznen 1,2. OCHOBBI 31EKTPOAMHAMUKH. )
Konebanus

67 | Iloropenme: Paznen 2,3. Bonubl. OnTuka. 1

68 | IloBtopenwme: Pa3znen 4. KpanroBas ¢usuka. 1 https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




TOANYECKOE OBECIIEHEHUME OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Gusuka, 10 xrace/ Msakumes I'.4., byxosues b.b., Corckuit H.H.; mox penakmueii [lapdentoeBoit H.A. AknrionepHoe
obmectBo «M3aarenbcTBo «lIpocBemienue»
» Gusuka, 11 kinace/ Msikumes I'.J1., byxosues b.b., Yapyrun B.M.; noxa penaxuueii [Tappentoeroit H.A. AxkiimonepHoe

obmectBo «M3naTenscTBO «IIpocBeiieHne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

bu6mmoteka IIOK https://m.edsoo.ru/ff0cbd34




