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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (usuke 0a30BOTO YPOBHS Ha YPOBHE CPEIHETO OOIIETo
o0Opa3oBaHus pa3pabOTaHa Ha OCHOBE TMOJIOKEHHUI U TPEOOBAHMM K pe3yJibTaTaM
OCBOEHMSI OCHOBHOI 00pa3oBaTesibHOM MporpaMmsl, npeactaBieHHbIx B I'OC
COOQO, a Taxxke ¢ yuérom (enepanbHO paboueil MpOrpaMMbl BOCHHUTAHUS U
KOHLEMUMU TpenojaBanusa yueOHoro npeamera « Pusnka» B 00pa3oBaTeNbHbIX
opranm3zanuax  Poccuiickon — depepauuy, — peaM3yIOIIUX  OCHOBHBIC
o0Opa3oBareiabHbIE MPOTPAMMBI.

CopepxaHue mnporpamMMbl N0 (U3MKE HANpaBiI€HO Ha (POPMUPOBAHUE
€CTECTBEHHO-HAyYHOU KapThHbl Mupa oOydarommxca 10-11 kmaccoB mnpu
oOyyeHun ux @u3snke Ha ©0a30BOM YpPOBHE HA OCHOBE CHCTEMHO-
NesTeNbHOCTHOrO  moaxoxa. [lporpamma 1o  Qu3MKE  COOTBETCTBYET
tpeboBanusiMm PI'OC COO K miuaHUpPyeMbIM JIMYHOCTHBIM, NPEIMETHBIM H
MeTanpeMETHBIM pe3ybTaTaM OOy4YEHHs, @ TAKKE YUYUTHIBAET HEOOXOAUMOCTh
peanu3aluyd  MEXNPEIMETHbIX CBA3€d (U3UKUM C €CTECTBEHHO-HAYyYHBIMHU
y4eOHbIMU TIpeaMeTaMHu. B Hell ompenesnstoTcs OCHOBHBIE WENH H3yYEHHS
(Gu3MKM Ha YpOBHE CpeIHEro 0o01ero o0pa3oBaHusl, MIIaHUPYEMBIE PE3yIbTaThl
OCBOEHMSI Kypca (PU3MKH: JUYHOCTHBIE, METalpeIMETHbIE, MpEeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma no pu3suke BKIOYAET:

e IUJJAHUPYEMbIE pEe3yJbTaThl OCBOEHUS Kypca (UMK Ha 0a30BOM

YPOBHE, B TOM YHCJIE TPEJAMETHBIE PE3YJIBTATHI IO T0/1aM 00yUYEHUS;

e coJepxkaHue yueOHoro npeamera «Pu3nka» mo rojgaM 00ydeHus.

®du3uka Kak Hayka O HamOoJiee OOIIMX 3aKOHAaX MPUPOJbI, BHICTyIas B
KauyecTBEe Y4YeOHOro IMpeAMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIaJ B
cucteMy 3HaHUM 00 okpyxkawmeMm wmupe. llkonbHbld Kypc (usuku —
CUCTEMOOOpa3yIoIMi ISl €CTECTBEHHO-HAYYHBIX Y4Y€OHBIX MPEAMETOB,
MOCKOJIBKY (DU3MYECKHE 3aKOHBI JIeKaT B OCHOBE NPOLECCOB M SBIICHUM,
U3ydaeMbIX XUMHEH, Ouosoruel, usznueckoil reorpadueil U acTpOHOMHUEH.
Hcnonb3oBaHue M aKTHUBHOE NPUMEHEHUE (PU3NYECKUX 3HAHUN OINpeelser
XapakTep M pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJOTMH B cdepe SHEepPreTukH,
TPaHCIOPTa, OCBOCHUSI KOCMOCA, MOJIYYEHHUs] HOBBIX MAaTEPHAJIOB C 33aJJaHHBIMU
cCBOMCTBaMH M JApyrux. W3yueHue QU3MKM BHOCUT OCHOBHOM BKJIAJ B
(GbopMHpOBaHUE €CTECTBEHHO-HAYYHOW KapTUHBI MuUpa O0Oydyarolmuxcs, B
dbopMHUpOBaHME YMEHUW MNPUMEHATh HAyYHbIH METOJ TMO3HAHUSA MpuU
BBINIOJIHEHUH UMHU Y4E€OHBIX HCCIIEIOBaHUM.

B ocHOBy kypca (pu3uku i1 YpOBHS CPEIHETO OOIIEero oO0pa3oBaHUS
MOJIOKEH psIi HJIeH, KOTOpble MOXHO pacCMaTpuBaTh KakK MPUHLMIBI €ro
OCTPOEHHUS.

Hoes yenocmunocmu. B COOTBETCTBUU C HEMl KypC SBJISAETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepuall U3 BCEX Pa3AesioB (PM3HMKHU, BKIHOYAET
KaK BOMPOCHI KIIACCUYECKOW, TaK U COBPEMEHHOMN (PU3HKHU.

Hoes cenepanuszayuu. B COOTBETCTBUM C HEW Marepuan Kypca (U3NKU
o0beMHEH BOKPYr (u3MuUecKUX Teopuid. Benymmm B Kypce sBIseTcs
(dbopMHpOBaHUE NMPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTe€pUH, BEUIECTBE U
oJe.



Hoes cymanumapuzayuu. EE peanuzanus NpeaosiaraeT MCIOJIb30BaHUE
TYMAHUTAPHOTO MOTEHIHANA (PU3HUYECKON HAYKHU, OCMBICICHUE CBSI3H PA3BUTHS
¢u3nKM C pa3BUTHEM OOIIECTBA, a TaKKe€ C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U 3KOJIOTHYECKUMU MPOOIEeMaMH.

Hoess npuxnaomnoii nanpasnennocmu. Kypc ¢Gusuku mnpeanonaraer
3HaKOMCTBO C INHPOKHUM KPYrOM TEXHHUYECKHMX ¢ TEXHOJIOTHYECKHUX
NIPUJIOKEHUN U3YUEHHBIX TEOPUN U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercss HOCPEACTBOM BBEIEHUSA 3JEMEHTOB
coliepKaHUs, MOCBALIEHHBIX 3KOJOTMYECKHM Ipo0ieMaM COBPEMEHHOCTH,
KOTOPBIE CBSA3aHbI C Pa3BUTUEM TEXHUKHU U TEXHOJIOTHM, a TakkKe 00CYXICHHUS
npoOiieM  palMOHAIHOTO  MPUPOJIONOJB30BAaHUS U DKOJIOTMYECKOU
0€30MacHOCTH.

Crep>XKHEBBIMM AJIEMEHTAMHU Kypca (PU3UMKH Ha YpOBHE CPEIHEro oOLIEro
o0Opa3oBaHus ABJIAIOTCA puznueckre Teopuu (GopMHpOBaHUE MPEACTABICHUM O
CTPYKTYpE NOCTPOEHUSI PU3NYECKON TEOPHH, pOJiH (yHAAMEHTAIBHBIX 3aKOHOB
¥ TPUHIMIIOB B COBPEMEHHBIX TPEJCTABICHUSAX O TMPHPOJAE, TPaHUIIAX
NPUMEHUMOCTH TEOpWH, JUIsl OMHCAHWS ©CTECTBEHHO-HAYUYHBIX SBJICHUNA U
MIPOIIECCOB).

CuHCTEeMHO-/ICSITENIBHOCTHBI NOAX0A B Kypce (U3UMKH peanusyercs
MPEXKJE BCEr0 3a CYET OPraHU3aluu SKCIEPUMEHTAIBHON JIESITEIbHOCTH
oOyuatomuxcs. [lns 6a30BOoro ypoBHsI Kypca (PU3HKA — 3TO HCIOJIb30BaHUE
CUCTEMBI ()POHTANIBHBIX KPATKOBPEMEHHBIX 3KCHEPUMEHTOB U J1IA0OPATOPHBIX
paboT, KoTOopble B mporpamme Mo ¢Gu3uke OOBEIUHEHBI B OONIUMH CIHUCOK
YUYEHMUYECKUX [PaKTUYECKUX paboT. BelneneHue B yKa3aHHOM [EpEYHE
1a00paTOpHBIX padOT, MPOBOJAUMBIX ISl KOHTPOJISL U OLIEHKH, OCYIIECTBIIAETCS
y4acTHHKaMu 0Opa30BaTeIbHOTO IMpoLecca HUCXOJsd U3  O0COOEHHOCTEH
IUTAHUPOBAaHUS W OCHalleHus kabuHeta ¢uiuku. [Ipum 3TOM oOecneunBaercs
OBJIaJICHHE OOYYAIOMIMMHUCS YMEHUSMH IPOBOJIUTH KOCBEHHBIE H3MEpPEHMS,
UCCJIEIOBaHUS 3aBUCUMOCTEN (PU3NYECKUX BEJIUYHMH U MOCTAHOBKY OIIBITOB IO
IPOBEPKE MPE/I0KEHHBIX TUIIOTES.

bonpuioe BHMMaHWE yJENs€TCS PELICHUI0 PAaCYETHBIX M KayeCTBEHHBIX
3ana4d. [Ipu aTOM 11 pacy€THBIX 3a7a4 NPUOPUTETOM SIBISIIOTCA 33J]a4M C SIBHO
3aJJaHHOM (PU3MYECKOW MOJEIbI0, IO3BOJSIOIINE MPUMEHATh HU3YUYEHHbBIE
3aKOHbl U 3aKOHOMEPHOCTH KaK W3 OJIHOTO pasjiesia Kypca, TaK U MHTETrpUpys
3HaHMSI W3 pas3HbIX pasfenoB. i KauecTBEHHBIX 3aJady IPHOPUTETOM
SABJISIIOTCS  33JaHUSI Ha OOBSICHEHUE MPOTEKaHUs (PU3NYECKHX SIBICHUN U
MPOIIECCOB B OKPYXAIOIIECH *KU3HU, TpeOyrolue BbIOOpa (pU3NUYECKON Mojenu
JUISI CUTYallul TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpedoBanusimu DPI'OC COO k wmarepuaigbHO-
TEXHUYECKOMY OO0ECIeUeHHUI0 Yy4eOHOro mporecca 0a30BBbI YpOBEHb Kypca
GU3UKM Ha YPOBHE CpEIHEro oO0miero oOpa3oBaHUs JOJKEH H3y4aThCsi B
YCIIOBUSIX MPEIMETHOTO KaOMHeTa (PU3UKHU WM B YCIOBUAX UHTETPUPOBAHHOIO
KaOuMHETa NpPEeIMETOB €CTECTBEHHO-HAy4yHOro uukia. B kaOuHere ¢usuku
JOJKHO OBITh HEO0OXO0IHMMOE JIabopaTopHOE OO0OpPYAOBAHHE JUISI BBIIIOJHEHHUS
yKa3aHHBIX B TMpOrpaMMe MO (PU3UKE YUYEHHUYECKHX MPAKTUUYECKHX paboT u
JEMOHCTPALIMOHHOE 000pYAOBAHHE.

JleMoHcTpaniuonHoe obopyaoBaHue GOpPMUPYETCS B COOTBETCTBUMU C
OPUHIMIIOM MHUHHUMAJIBHOM JIOCTATOYHOCTH M OOECIEYMBAET MOCTAaHOBKY
NEPEUUCICHHBIX B MporpaMMe 1o (DU3MKE KIIIOYEBBIX JEMOHCTpAUUU s
UCCJIEIOBAaHUS U3YyYaeMbIX SBJICHMM W MPOLIECCOB, HSMIUPUYECKUX H
(dbyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHHIA.



JlaGopatopHoe 0OOpy/IOBaHHWE MJisI YUYEHUUECKUX MPAKTUUYECKUX paldoT
dbopmupyeTcst B BUJe TEMAaTHYECKHX KOMIUIEKTOB M 00ecreynBaeTcs B pacuére
OTHOTO KOMIUIEKTa Ha JABYX OOydYarommxcsi. TemMaTHuecKue KOMILICKTHI
71a00paTOPHOTO O0OpPYJO0BaHUS JOJKHBI OBITh MOCTPOEHBI HA KOMIUJIEKCHOM
UCTIOJIb30BAaHUM aHAJIOTOBBIX U IU(PPOBBIX TPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IUPPOBBIX JTA00pATOPHUH.

OCHOBHBIMU 1EJIIMHU U3y4€HUs PU3UKHU B 00LIEM 00pa30BaHUHU SBIISIFOTCS:

e (opMHpoBaHHE MHTEpPECa U CTPEMJICHUS OOYyYarOIIMXCS K HAyYHOMY
W3YUYCHUIO MPHUPOJIBI, PA3BUTHE MUX HHTEIUICKTYIBHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH;

e Dpa3BUTHE TMPEACTABICHUM O HAYYHOM METOJE TMO3HAHUS U
dbopMUpOBaHHE WCCIENOBATENLCKOTO OTHOIICHUS K OKPYKaIOIUM
SIBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa U3y4eHUs
OCHOB CTPOCHHSI MaTepHH U (PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (dopMHupOBaHHE YMEHHA OOBSACHATH SBICHHUS C HCIOJb30BAaHUEM
dbu3nyecKuX 3HAHUI U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMHpoOBaHHE MPEACTABICHUI O POJIN (PUMKH ISl Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTukeHre 3TUX 1esieid 00ecieunBaeTCsl PEIIEHUEM CIIEAYIOIINX 3a/1a4 B

npoiiecce u3yueHus Kypca GU3MKU Ha YPOBHE CPETHEro o01Iero oopa3oBaHus:

e TMpUOOpPETEHHWE  CHUCTEMbl 3HaHMM 00  00mMX  (UBHMYECKUX
3aKOHOMEPHOCTSIX,  3aKOHAaX, TEOpHUAX,  BKIOYas  MEXaHHKY,
MOJIEKYJIAPHYIO (U3HKY, 3JIEKTPOAMHAMUKY, KBAaHTOBYIO (U3HKY U
AIIEMEHTBI aCTPO(PHU3UKH;

e (opmMupoBaHME YMEHHI TNPUMEHITH TCOPETUUCCKUE 3HAHUS IS
oOBbsicHeHUs (PU3WYECKUX SBICHUUW B TIPUPOJAE U IS TPUHATHS
MPAKTUYECKUX PELICHUN B MOBCEIHEBHOM JKU3HU;

e OCBOEHHE CIOCOOOB pEIICHHS pa3IMYHBbIX 33Jad C SIBHO 33JaHHOU
(bu3MYECKO MOJENbI0, 3a7ad, MOJPA3yMEBAIOIINX CAMOCTOSTEIbHOE
co3nanue GU3NYECKON MOJIEIH, aIEKBAaTHON YCIOBHSM 3a/1a4H;

e TOHWMaHHUE (U3MUYECKUX OCHOB W MPHUHITUIIOB IEUCTBHS TEXHUYECCKUX
YCTPOMCTB W  TEXHOJOTHMYECKHX TMPOIECCOB, WX BIUSHUS Ha
OKPYKaIOILYIO CPeay;

e OBJIAJICHUE METOJAAMH CAMOCTOATEIHHOTO IJIAHUPOBAHUS U MPOBEICHUS
bu3nyecCKuX SKCIEPUMEHTOB, aHaJIN3a U UHTEPIPETAlMy HH(OPMAILINH,
OIPEJENICHHS] TOCTOBEPHOCTHU MOJIYYEHHOTO PE3yJIbTaTa;

e CO3JaHME  YyCIOBUH AN pPa3BUTHS  YMEHUH  TPOEKTHO-
HCCIIEI0BATENbCKOM, TBOPUECKOM JIESITETbHOCTH.

Ha usyuenue ¢usuku (06a30BbIii ypOBEHb) Ha YPOBHE CPEIHErO OOILIEro
obpazoBanus orBoautcs 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJIETIO),
B 11 kimacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipennaraemeiii B mporpamMme 1o (U3HKE MepedyeHb JTabOpaTOPHBIX U
NPaKTHYECKUX pabOT SBISETCS PEKOMEHIOBAHHBIM, YUYHUTEIh JEJIaeT BBHIOOP
NPOBEJICHHS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM HHIUBUIAYaJIbHBIX
0COOEHHOCTEH 00yYarOIMUXCS.



COIAEPKAHUE OBYUEHUA
10 KVIACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IO3HAHUSA

®dusnka — Hayka o npupone. HayuHnble METObI TO3HAHMS OKPYKAKOLIETO
mupa. Ponp skcnmepumeHTa M TEOPUM B IPOLECCE IO3HAHUSA IPUPOABL.
DKCHEPUMEHT B (PUBHKE.

MopenupoBanue (pU3NUECKUX SIBJICHUHN U npoleccoB. HayuHble runoTessl.
®duznyeckue 3aKOHbl MU TEOpUH. ['paHHIIBl TPUMEHUMOCTH (PU3MYECKHUX
3aKOHOB. [[puHIIMIT COOTBETCTBUSL.

Ponb 1 mecTo ¢pusnku B pOpMUPOBAHUN COBPEMEHHON HAyYHON KapTHUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTHU JIFOJIEH.

Jlemoncmpayuu

AHanoroBele ¥ LU(GPOBBIE H3MEPUTENbHbIE MPUOOPHL, KOMIBIOTEPHBIE
JaTYUKH.

Paszpnes 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe JBHKeHHE. OTHOCUTEIIBHOCTh MEXaHUYECKOTO JIBHXKECHHS.
Cucrema orcuéra. Tpaekropus.

[lepemetiienrie, CKOPOCTh (CpelHSIS CKOPOCTh, MTHOBEHHAsI CKOPOCTH) U
YCKOPEHHE MaTe€pUalbHOW TOYKH, UX MPOEKIMH HAa OCH CHUCTEMbI KOOPAMHAT.
CrnoxeHue nepeMeIeHN U CII0KEHNE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJUHENWHOE aBUkeHue. ['paduxu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHHUS, NYyTH U THEepeMeIleHUs
MaTepHaIbHON TOYKH OT BPEMEHHU.

CBoOogHOE majzieHue. Y CKOpeHHe CBOOOTHOTO MaICHHUS.

KpuBonmHeitHoe nBukeHue. JIBHKeHME MaTepUaIbHOM TOYKM IO
OKPYXHOCTH C TMOCTOSSHHOW IO MOJYJI0 CKOpPOCTBIO. YTIJIOBas CKOpPOCTb,
auHeitHas ckopocTh. Ilepuon m wactora oOpamenus. LleHTpocTpeMurenbHoe
YCKOpPEHHE.

TexHuueckre yCTpPOWCTBA M NPAKTUYECKOE INPUMEHEHHE: CIHUJIOMETP,
JIBUYKEHUE CHAPSI0B, LIETTHbIE M pEMEHHbBIE TIEPEIaYu.

Jlemoncmpayuu

Mopens  cuctemMbl  OTCHUETA, WUIIOCTpalUs  KUHEMaTUYECKUX
XapaKTEPUCTHUK ABUKECHUS.

[TpeoOpazoBaHue JBUAKEHUHN C UCIIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TageHue Ten B BO3AyXe U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HaGnronenue nBukeHus Tenna, OPOLIEHHOTO MOJl YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepeHne yckopeHusi CBOOOJHOTO MaieHHUs.

Hamnpasnenue ckopocTy npu IBHKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

W3yyenue HEpaBHOMEPHOIO JBMKEHUS C LEJNbI0  ONpeaeseHus
MTHOBEHHOW CKOPOCTH.

HccnenoBaHnne COOTHOUIEHUS MEXAY MYTSAMH, MPOMICHHBIMU TEJIOM 3a
NIOCJIEJOBATENIbHbBIE PABHBIE MPOMEXYTKH BpPEMEHH IPH PaBHOYCKOPEHHOM
JIBUYKEHUU C HAYAJIbHOM CKOPOCTBHIO, PABHOM HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BA3KOU JKUIKOCTH.

N3yuyenue ABMKEHUS Tella, OpOIIEHHOTO TOPU30HTAIIBHO.



Tema 2. /lunamuxa

[Ipunmun  otHocutensHOCcTH [anmunesa. IlepBeii  3axkoH  Hbrotona.
HMHepunanbHbIe CHCTEMBI OTCUETA.

Macca Ttena. Cwuma. Ilpunuun cynepno3uiuu cuil. BTtopol 3akoH
Herorona pns wmarepuanbHOM TOukd. Tpermit 3axkoH HerotoHa miid
MaTepHUaIbHBIX TOYEK.

3akoH BceMHupHOro TtsaroteHus. Cuwia Tskectu. IlepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buawsl TpeHusi (Iokosi, CKOJbxkeHUs, kKaueHus). Cuiia TpeHus.
Cyxoe Tpenue. Cuia TpeHUs CKOJIbKEHUs U cuiia TpeHust nokos. Koadppuuuent
TpeHusa. Cuia CONpOTHUBIICHUS IIPU ABMKEHHUU TEJIA B )KUIKOCTH WU Ta3e.

[TocTynarenpHOE U BpalaTelbHOE IBUKEHHUE a0COIIOTHO TBEPAOTO TENA.

MoOMEHT CHIIBI OTHOCHUTENIBHO OCH BpaumieHus. Ilmedo cuibl. YcioBus
paBHOBECUS TBEPAOTrO TEIIA.

TexHuueckre yCTpOHWCTBA M MPAKTUUYECKOE MPUMEHEHHWE: MOJIUIUITHUKH,
JIBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrienue nHepIUU.

CpaBHEHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akon HeroToHa.

N3mepenne cui.

Crnoxxenue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Ae(OpMAaLIIH.

HesecomocTs. Bec Tena npu yCkOpEHHOM NOABEME U MAJCHUH.

CpaBHEHUE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKEHUSI.

YcnoBus paBHOBeECHs TBEPAOIO Teya. Buasl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3yuyenue nBM>KEeHHUsS OpycKa M0 HAKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHIT YIIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U
pE3MHOBOM 00pasiie, OT ux JeopMaiiuu.

HccnenoBanne ycClIOBUWA pPaBHOBECHS TBEPAOrO TeJd, HUMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpanenus 6 MexanHuke

Wmiynbc MaTepHalbHOM TOYKHU (T€Ja), CUCTEMbl MaTepUAIbHBIX TOYEK.
NMynbCc CHIIBI M1 U3MEHEHHME MMITYJIbCa Tea. 3aKOH COXPAHEHUS HMMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaboTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprusi marepuaibHOil Touku. Teopema 00 H3MEHEHUU
KUHETHUYECKOW SHEPTHM.

[loreHunanbHass  JHEprus. [ToTennmanbHas BHEPruss  YHpyro
neopMHUpOBaHHOM mpyxuHbL. [loTeHuManbHass SHeprus Tena BOJIU3H
MIOBEPXHOCTHU 3E€MIIH.

[ToTeHunanbHple W HENOTeHUWaldbHble  cuwibl.  CBA3b  pabOTHI
HEMOTEHIMAIBHBIX CUJI C U3MEHEHUEM MEXAHMUYECKOM DHEPTMM CUCTEMBI TEI.
3aKOH COXpaHEHUS MEXaHUYECKON IHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4yeckne yCTpouCTBa U IPAKTUYECKOE MTPUMEHEHHUE: BOJTOMET, KOIIED,
IPYXUHHBIN MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.



PeaxtnBHOE BMXEHUE.

[lepexon NOTEHUHMATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yyenue abCOIIOTHO HEYNPYroro yaapa ¢ MOMOIIbIO ABYX OAMHAKOBBIX
HUTSHBIX MAsTHUKOB.

HccnenoBanue CBA3M pabOThl CHUJIBI C HM3MEHEHUEM MEXAHMYECKOU
SHEPIuM Tela Ha IPUMEPE PACTSHKEHUS PE3UHOBOTO KIyTa.

Paszpnes 3. MouiekyisipHas pu3NKa ¥ TEPMOJAMHAMMKA

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU Meopul

OCHOBHBIE TOJOXKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOpUU M HX
ONbITHOE OOOCHOBaHHWE. bpoyHoBckoe naBuxenue. [uddysus. Xapakrep
JBW)KEHUSI W B3aWMMOJECHCTBUS YaCTHUI| BellecTBa. MOAENM CTPOECHUS Ta30B,
KUAKOCTEN M TBEPIBIX TE€T U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX
Mozaened. Macca u pa3mepsl moisiekyid. KommuectBo BemiectBa. I[locrosHHas
ABorazpo.

TermoBoe paBHOBecue. Temneparypa u e€ wu3mepenue. [llkama
temneparyp Llenscus.

Mopens wuaeanbHOro rasza. (OCHOBHOE YpaBHEHHME MOJIEKYJSIPHO-
KMHETHYECKOW TEOPUH UACaIbHOro rasa. AOCOIIOTHAs TeMmIreparypa Kak Mepa
CpEHEW KWHETUYECKOW 3HEPTHM TEIJIOBOIO JBMXKEHHS 4dacTull raza. [llkama
temneparyp KenbsBuHa. ['azoBble 3akoHbl. YpaBHeHue MeHneneeBa—
Kianeripona. 3akon [aneroHa. M3ompoueccel B naeanbHOM ra3e ¢ moCTOSIHHBIM
KOJIMYECTBOM  BewlecTBa. ['paduueckoe MpeACTABICHHE  HU30IPOLIECCOB:
u30TEpMa, U30X0pa, u3obapa.

TexHuueckre yCTpPOWCTBA M MPAKTUYECKOE NPHUMEHEHHE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OnbIThl, TOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BellecTBa, (hoTorpadpuu
MOJIEKYJI OPTraHUYECKUX COCUHEHUM.

OnbIThl 110 1P PY3UN KUAKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JTOKa3bIBAIOIIINE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJICCTBHUSI.

Mopaenb, nIoCTpUpyomias Ipupoay AaBi€HUs ra3a Ha CTEHKU COCY/a.

OnpIThl, WUIIOCTPUPYIOUIME YpPaBHEHUE COCTOSHUS WACAIBHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

OmnpeneneHue Macchl BO3/AyXa B KIIACCHOW KOMHAaTe Ha OCHOBE M3MEpPEHUI
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBaHnne  3aBUCUMOCTH  MEXJy  IapaMeTpaMH  COCTOSIHUSA
pa3pexEeHHOro rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoanHaMuyeckas cucrema. BnyTtpennss JHEprus
TEPMOJUHAMUYECKON CHUCTeMbl U CMocoObl e wu3MeHeHus. KonnuecTBo
TEIJIOTHl U paboTa. BHYTpeHHsIs1 SHEprus OJHOATOMHOIO HUACAJIbHOIO rasa.
Bunbl Tenonepeaadu: TEmIONPOBOJHOCTb, KOHBEKIIMS, U3TyUeHUe. Y AelbHas
TEMI0EMKOCTh BellecTBa. KoMuecTBo TEIIOThI pHU TEIUIonepeaaye.



[Tonsitue o0 ammabatHOM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[TpumeHeHue nepBoro 3aKoHa TEPMOJMHAMMKHU K u3ompoueccaM. I'paduueckas
MHTEpHpeTanus padoThl rasa.

Btopoii 3akon TepmoanHamuku. HeoOpatumMocTh poI1IECCOB B MIPUPOJIE.

TersoBble  mamuHbl.  [IpyHOMOBI  ACHCTBUS — TEMJIOBBIX — MAIIMH.
[IpeoOpazoBanusi PHEPrUM B TEIUIOBBIX MamuHax. KoadduimeHt mosne3noro
nevctBust TerioBo MamuHbl. [ukn KapHo u ero xkosd@uuueHt mosie3Horo
JNEUCTBUA. DKOJIOTHUECKHE MPOOJIEMbI TEIIOIHEPTETUKH.

TexHuueckre yCTpoOCTBA W NPAKTUYECKOE NPUMEHEHHUE: JBUTaTellb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOJAWIbHUK, KOHIULIUOHED.

Jlemoncmpayuu

M3meHeHne BHYTPEHHEN 3HEPruu Teja MpU COBEPIICHUHU pabOThI: BBUIET
npoOKkH K3 OyTBUIKM MOJ JIEWCTBHEM C)KaTOr0 BO3[yXa, HarpeBaHue 3¢dupa B
JaTYHHOHU TpyOKe MyTEM TpeHus (BUI€0AEMOHCTpaLu).

W3meHenne  BHYTpEHHEW  SHepruu  (TeMmiepaTypbl) Teiaa  MpHU
Teruionepeaaye.

OnbIT Mo aanabaTHOMY paCHIMPEHUI0 BO3Ayxa (OMBIT C BO3IYIIHBIM
OTHUBOM).

Mopenun napoBoid  TypOWHBI, JBUrateiasi BHYTPEHHETO CrOpaHMs,
PEaKTUBHOTO JIBUTaTEJIs.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3mepenne yaenbHON TEIIOEMKOCTH.

Tema 3. Acpecammnsvie cocmoanusn eeuwyecmea. Dazoevie nepexoovt

[TapooOpa3zoBanue u koHjeHcarus. Mcnapenue u kuneHue. AOCOTIOTHAS
U OTHOCHUTEJIbHAS BJIAXKHOCTh BO3ayxa. HachllieHHbI nap. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JAABJICHHUS.

TBépnoe teno. Kpucramwinueckue M aMop@Hbie Tena. AHU30TpONUs
cBOMCTB KpucTamuioB. JKuakue kpucrtamibl. COBPEMEHHBIE MaTepHUAbI.
[InaBnenue u KpucTayuM3auus. Y aenbHas TerioTa miasienus. Cyoaumanus.

YpaBHeHuUE TEIIOBOTO OaaHca.

TexHuueckre ycTpoiiCTBa M INMPAKTHYECKOE NPUMEHEHHE: TMIPOMETP U
IICUXPOMETP, KaJJOPUMETP, TEXHOJIOTUU MOJYyUYEHUs] COBPEMEHHBIX MATEpUAJIOB,
B TOM YHCJIE HAHOMATEPUaJOB, U HAHOTEXHOJOTUH.

Jlemoncmpayuu

CBolCTBa HACBIIIEHHBIX APOB.

Kunenue npyu noHM>KEHHOM JJaBJICHUU.

CnocoObl U3MEpEeHUsl BIaKHOCTH.

HaGnronenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMoHCTpanus KpUCTaIIOB.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3mepeHrne OTHOCUTENbHOM BIaXKHOCTH BO3IyXa.

Paznen 4. JaekTpoauHaMHU KA

Tema 1. Inekmpocmamuka

OJNeKTpu3anms Tel. OJEKTPUYECKUM 3apsia. JBa BHIA JIEKTPUYECKUX
3apsaoB. [IpOBOAHMKY, NUAIEKTPUKUA W MOJYNPOBOAHUKU. 3aKOH COXpPAHEHUs
AIEKTPUYECKOro 3apsija.

B3anmopneiictBue 3apsanoB. 3akoH Kynona. ToudeuyHBI dI€KTpUYECKUN
3apsia. DnekTpuueckoe nojie. Hanpssxk€HHOCTh anektpudeckoro nmoist. [Ipuanun
CYNepIIO3HULINU ANEKTPUYECKUX TMIOJIEH. JInaun HaNpsHKEHHOCTH
AIEKTPUYECKOTO MOJIS.



Pabora cun snekrpocraruueckoro moisis. IloreHuman. PasHocTh
NOTEHUNAJIOB. [IpOBONHMKM W JUANEKTPUKU B DIIEKTPOCTATUYECKOM IIOJIE.
Jlvdnextpryeckas MpOHULIAEMOCTb.

DIIEKTPOEMKOCTb. Kongencarop. DIIEKTPOEMKOCTD TJIOCKOTO
KOHJICHCATOpa. DHEPrUs 3apsKEHHOI0 KOHAEHCATOPA.

TexHudyeckne yCTpOWCTBAa M INPAKTUYECKOE NPHUMEHEHHE: DIIEKTPOCKOIL,
ANEKTPOMETP, BJIEKTPOCTATUYECKAs] 3alllUTa, 3a3€MIICHHE 3JIEKTPOIPUOOPOB,
KOHJICHCATOP, KONUPOBAJIbHBIN aIapar, CTPyHUHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLINI IEUCTBUS AJIEKTPOMETPA.

B3anmoneinicTBre Ha3IEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE TOJIE 3aPSKECHHBIX TEI.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3alUTa.

JIMDAEKTPUKH B DIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTb DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOLIAIU
IJIACTUH, PACCTOSTHUSA MEXKAY HUMH U IUDJIEKTPUUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHAEHCATOpA.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3mepenune 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DIJIEKTPUYECKAN TOK. YCJOBHS CYILIECTBOBAHUS JJIEKTPUUECKOrO TOKA.
Nctounnku Toka. Cuna toka. [IocTosHHBIN TOK.

Hanpspxkenue. 3akon OMa 715 y4acTKa LEH.

DJIEKTPUYECKOE CONPOTHUBIIEHUE. Y IEIBHOE CONPOTHUBIICHUE BEIIECTBA.
[locnenoBaTenbHOE, NapaJUIEIbHOE, CMEIIAHHOE COEIMHEHNE TIPOBOIHUKOB.

PabGora »snextpuueckoro Toka. 3akoH JDxoyns—Jlenna. MoungHocTh
AJEKTPUYECKOrO TOKA.

DJIEKTPOJBWXKYIIAsl CUJIa U BHYTPEHHEE COIPOTUBJICHUE NCTOYHUKA TOKA.
3akoH Oma 11 1OJHOM (3aMKHYTOW) 3iekTpuuecko nenu. Koporkoe
3aMBIKaHHE.

OJIEKTPOHHAs  NPOBOJMMOCTb  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBJIEHUSI METAJJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKHUN TOK B BakyyMme. CBOKMCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBognuku.  CoOCTBEHHass M NpPUMECHas  MPOBOJAMMOCTD
noJIynpoBOAHUKOB. CBoiicTBa p—n-niepexoja. [lomynpoBogHuKoBbIE TPUOOPHI.

DIJIEKTPUYECKUM TOK B PpacTBOpax W paciuiaBax 3JIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUALINS. DIEKTPOIIU3.

DIIEKTpUUECKUM TOK B razax. CamMOCTOSTENIbHbI U HECAMOCTOSTEIbHBIN
pazpsa. Monunus. 11nazma.

TexHudyeckre yCTpOMCTBA M IPAKTUYECKOE NIPUMEHEHHE: amIepMeTp,
BOJILTMETP, PEOCTAT, MCTOYHUKH TOKA, 3JIEKTPOHArpeBaTEIbHbIE IMPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE MPUOOPBI, TEPMOMETP COINPOTHUBIICHHS, BaKyyMHBIN
MOJl, TEPMUCTOPHL M (POTOPE3UCTOPBI,  MOJYNPOBOJHUKOBBIA  JAHMO/,
rajbBaHMKA.

Jlemoncmpayuu

M3mepenune CHuitbl TOKa 1 HaIPSKEHUS.

3aBUCHUMOCTb CONPOTHUBIICHUS HUJINHIPUYECKUX IPOBOJHUKOB OT JUJIMHBI,
IJIOIIA TN TIONIEPEYHOTO CEYEHUs M MaTepuaa.

CMemanHoe COeTMHEHUE ITPOBOAHUKOB.



[IpssMoe wu3MepeHHe HIEKTPOABMKYIIEH cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOT'0 3JIEMEHTA U OIIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTb CONPOTHUBIICHHS] METAJIJIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB 3JIEKTPOIUTOB.

W ckpoBoii pa3psia U NpOBOJAUMOCTb BO3yXA.

OOHOCTOPOHHSISI MPOBOAMMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

M3yyeHue cMenaHHOro COeJMHEHUSI PE3UCTOPOB.

N3mepeHne 37eKTpOABMKYILEH CHITbI MICTOYHUKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJIEHUS.

Habnronenue anexrposusza.

Me:xnpeaMeTHbIe CBA3M

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 kiiacce oCyIIeCTBISETCS C
y4ETOM COJAEPKATEIbHBIX MEXKIPEIMETHBIX CBSI3€d C KypcaMHU MaTe€MaTHKH,
OHOJI0THH, XUMHH, T€OTpapuu U TEXHOJIOTUH.

Meorxcnpeomemnule nonsamus, CBI3aHHbIE C U3yYEHUEM METOJIOB HAYYHOI'O
NO3HAHUSA: SIBJICHUE, Hay4YHbId (akT, runores3a, puanyeckas BEIUUYHMHA, 3aKOH,
TeopHsl, HaOIIOAEHUE, SKCIIEPUMEHT, MOJEIMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelleHHE CHCTEMbl YpAaBHEHUM, JIMHEWHAs (QyHKUUA,
napabosia, runepOona, uX Tpaduku U CBOHCTBA, TPUTOHOMETPUUECKHUE
byHKUIMHU: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI M X MPOEKIMH HA OCH KOOPJUHAT,
CJIO’KE€HUE BEKTOPOB.

buonocusa: Mexanumyeckoe ABMKEHUE B JKUBOW mpupone, auddysus,
OCMOC, TEIUIOOOMEH >KHUBBIX OPraHuW3MOB (BUAbI TEIUIONEpPEIAUH, TEIIOBOE
PaBHOBECHUE), JIEKTPUUYECKUE SBJICHHS B )KMBOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHHUE aTOMOB M MOJIEKYJ,
MOJIb BEIIECTBA, MOJISIpHAas Macca, TEIUIOBbIE CBOMCTBA TBEPABIX T,
KUAKOCTEN M Tra30B, JEKTPUUYECKHUE CBOMCTBA METAIIOB, 3JIEKTPOJIUTUYECKAS
JUCCOLIMAIINS, FraJbBaHUKA.

l'eoepacghus: BIaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeodpa3oBaHKE IBHXKEHHUM C HCIOJIb30BAHUEM MEXAHU3MOB,
y4€T TpEeHUs B TEXHHMKE, MOJUIMIHUKH, MCIIOJIB30BAHUE 3aKOHA COXPAaHEHHUS
UMITyJIbCa B TEXHHUKE (pakeTra, BOAOMET W JPYyrue), JBUraTeilb BHYTPEHHEIrO
cropanusi, napoBas TypOuHa, OBITOBOM XOJOJIWJIBHUK, KOHIMUIIMOHED,
TEXHOJIOTUA  TOJYYEHUS COBPEMEHHBIX MaTepHaioB, B TOM  YHUCJIE
HAHOMATepUaJioB, W  HAHOTEXHOJOTWH,  AJIEKTPOCTAaTHYECKas  3alluTa,
3a3€MJICHUE AIEKTPONPUOOPOB, KCEPOKC, CTpyHHBIN IIPUHTEDP,
AJIEKTPOHArpeBaTeNIbHble  MPUOOPBI,  JIEKTPOOCBETUTENbHbIE  MPUOOPHI,
raJlbBaHUKa.

11 KVIACC

Pa3znen 4. JiaekTpoauHaMH KA

Tema 3. Macnummnoe noe. InNeKmpoMazHUMHAA UHOYKUUA

[locTossHHBIE ~MarHWThl. B3aMMOAEMCTBHE TOCTOSIHHBIX  MAarHUTOB.
MarnutHOoe moisie. BekTtop MarHuTHOW WHAYKUMH. [IpuHOmn cynepno3uuuu
MAarHuTHBIX MOJed. JINHMM MarHUTHOM MHAYKUMU. KapTrHa TUHANA MarHUTHOW
WHAYKIUU TO0JIs1 TOCTOSIHHBIX MAarHUTOB.

MaruutHOE 10J€ NPOBOJHHMKA C TOKOM. KapTWHa JWMHHNA HMHIYKIUU
MAarHuTHOTO MOJI JUIMHHOTO MPSMOro IPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOIO



POBOJHMKA, Karymlku ¢ TOkoM. Omnbeir Opcrega. BsammoneiictBue
IPOBOJHUKOB C TOKOM.

Cuia AMnepa, €€ MOIyJib U HallpaBJICHHUE.

Cuna JlopeHna, €€ MOIynb W HampablieHHE. J[BMXKEHHE 3apsKEHHOU
YacTHI[bl B OJHOPOJAHOM MarHUTHOM mnoJje. Pabora cunsl Jlopenua.

SIBneHne HNEKTPOMArHUTHOM MHAYKUHMH. [IOTOK BEKTOpa MarHWTHOU
UHAYKOUU. OJEKTPOABMKYILIAs CHJIA MHIYKIHMHU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykunu dapanes.

BuxpeBoe anekTpuueckoe mnose. DIEKTPOABMKYILAs CHJa WHIAYKUUU B
IPOBOJHUKE, IBUKYILIEMCS IOCTyNAaTEIbHO B OAHOPOIHOM MarHUTHOM II0JI€.

[IpaBuiio Jlenna.

NHIyKTUBHOCTE. SIBI€HHME CaMOMHIYKIMHU. OJIEKTPOABWKYIIAsS Cuia
CaMOMHIYKIIHH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE MOJIE.

TexHuueckre yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: IMOCTOSIHHbIC
MarHuThl, 3JIEKTPOMArHUTHI, AJIEKTPOJBUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX
YacTHL], UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnesiT Opcrena.

OTKIJIOHEHHUE 3JIEKTPOHHOI'O MMyYKa MAarHUTHBIM MOJIEM.

JIMHUY MHAYKIIMY MAarHUTHOTO TOJISL.

B3anmoneiicTBue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

SIBieHUE 3JIEKTPOMArHUTHOW UHIYKUHUU.

[IpaBuiio Jlenna.

3aBUCUMOCTb  DJIEKTPOABMKYIIEH CHJIBI HMHAYKIUU OT CKOPOCTHU
U3MEHEHHUS] MAarHUTHOTO MOTOKA.

SIBieHue cCaMOMHIYKIIHH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3yyeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

WccnenoBanue 1eiCTBUS MOCTOSSHHOTO MAarHUTA Ha PaMKYy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHOW MHYKIHUU.

Paspnes S. KosieOanust M BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazcHUmMHble KOJ1€OAHUA

KonebarenpbHas cucrema. CBOOOAHBIE MEXaHUYECKHE KOJeOaHHUS.
["apmonunueckue konedanus. [lepuoa, yactora, aMIMTy1a U gaza KojaeOaHUil.
[IpyXUHHBII MAasITHUK. MaremaTndeckuii MasITHHUK. YpaBHeHue
rapMoHUYecKux KojeOanuid. I[lpeBpaieHue SHEPruu NpU TapPMOHUYECKHUX
KOJIEOAHUSIX.

Kone6arenbubiit kKoHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJieOaHUS B
UJIeaTbHOM KOJeOaTeIbHOM KOHTYpe. AHAJIOTUSl MEXAY MEXaHUUYECKUMH U
ANEKTPOMArHUTHbIMU KosieOaHusaMu. Dopmyna TomcoHa. 3aKOH COXpAaHEHHS
SHEPrUHU B UJ€ATBHOM KO0JIEOATEIbHOM KOHTYDE.

[IpencraBnenne 0  3aryxalomMX  KojeOaHUAX.  BbIHyXJeHHbIE
MexaHuueckue KosnebaHus. Pe3oHaHc. BbIHYXJIEHHBIE SJIEKTPOMATrHUTHbBIC
KOJIeOaHHUs.



[lepemennblii TOK. CHHYCOMIANbHBIA TNEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKAa. AMIUIUTYJHOE W JACHCTBYIOIIEE 3HAUEHHE CHJIBI TOKa H
HAIPSHKCHMSL.

Tpancdopmarop. [IpousBoacTBO, neperaya M NOTpedIieHue
JJEKTPUYECKOM  DHEPrUHM. OKOJOTHMYECKME PHUCKHM TIPU  IPOU3BOJCTBE
aneKTposHeprun. KynbTypa HCIonb30BaHUS 3JIEKTPOIHEPTUU B MOBCEIHEBHOMN
AKU3HU.

TexHudyeckre yCTpOMCTBA U MPAKTUYECKOE NMPUMEHEHUE: DIIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUM 3JIEKTpOrepeay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJieOaTeNbHON CUCTEMBbI (TIPY>KUHHBIMA WU
MaTEeMaTUYECKUN MAATHHUK).

Habnronenue 3aryxarommx KojieOaHUi.

HccnenoBanue CBOWCTB BBIHYXACHHBIX KOJIEOaHU.

Habnronenue pezonanca.

CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuummiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANpPSKEHUS OT BPEMEHH)
JUISI 9JIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mnociienoBaTENbHOM COEIMHEHHH PE3UCTOpa, KaTYIIKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopenb TMHUY 3JIEKTPONEpEIayu.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanne 3aBUCMMOCTH MEPHOJIa MaJIbIX KOJIEOAHHWM Ipy3a Ha HUTU
OT JUIMHBI HUTU U MAcCChI rpy3a.

HccnenoBaHne nNEpeMEHHOr0 TOKa B LENM W3  IOCIEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUNHbBLE 60TIHbL

Mexanuueckue BOJIHBI, yclIoBUsI pacnpoctpaHenus. Ilepuon. Ckopocthb
pacnpocTpaHeHuss U JAnauHa BOJdHBL [lomepeuHble W NPOAOIbHBIE BOJIHBI.
WUuTepdpepenius u nupakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. YCIOBHSI HW3IyYEHHs AJIEKTPOMArHUTHBIX
BOJH. B3aumHasa opueHTtanus BekTopoB E, B, V B aekTpoMarHuTHON BOJIHE.
CBoliCTBa 3JE€KTPOMArHUTHBIX BOJIH: OTPAKEHUE, MTPEIOMIIEHUE, MOJSpU3aLns,
mugpakuust, nareppepeHuus. CKOpoCcTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkayna 31eKTpPOMAarHUTHBIX BOJIH. [IpuMeHeHne 371eKTpOMarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpyHOMNBI paguOCBA3U U TeNeBUACHUS. Panqnonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHNUE OKPYIKAIOIIEH Cpebl.

TexHuueckre ycTpOWCTBA M MPAKTHYECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
UHCTPYMEHTHI, YJIbTPAa3BYKOBasl JIMarHOCTHKA B TEXHHKE U MEAMUIIMHE, pajap,
panuonpuEéMHUK, TEIEBU30p, aHTeHHA, TesiePoH, CBYU-neus.

Jlemoncmpayuu

O0pa3zoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Koneobmromeecs T€10 Kak ICTOYHHK 3BYKa.

HabGnronenue orpaxeHus: U NpeJOMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HabGnronenue cBs3M rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMUTYAOW U
4acTOTOM KOJeOaHHI.



HccnenoBaHne  CBOWCTB — JJEKTPOMATHUTHBIX — BOJIH:  OTPAXKEHHME,
pesioMJIEHUE, ospu3anus, Auppakuus, MHTephepeHIus.

Tema 3. Onmuka

['eomeTpruueckas ontuka. I[IpsMOIMHENHOE pacnpoOCTpaHEHUE CBETa B
oaHopoaHow cpeae. JIyd cBera. ToueuHblld HCTOYHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne nzo0pakeHui
B IJIOCKOM 3€pKaje.

[Ipenomiienne cBeTa. 3akoHBI MPEIOMIICHUSI CBeTa. AOCOJIIOTHBIN
nokasaresp npejaomiieHud. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yron
MOJIHOTO BHYTPEHHETO OTPAKEHHUSI.

Hucnepcust ceeta. CioxHbIi coctaB 0enoro ceta. LIBer.

ColOuparomiue u paccewBarolve JuH3bl. ToHkas jauH3a. DOKycHOE
pacCTOsIHME U ONTHYECKas CUjla TOHKOW JMH3BL. [locTpoenue n3oOpaxeHuil B
coOMparolMX MW pacceuBalIIMX JuH3ax. DopMyrna TOHKOM  JIMH3BI.
VBenuueHue, JaBaeMoe JIUH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. MuTtepdepenunst cera. KorepeHTHbIE HCTOYHUKH.
VYcaoBus HaOMIOJEHUST MAaKCUMyMOB M MUHHMYMOB B HMHTEpP()EPEHUHNOHHOU
KapTUHE OT JIBYX CHH(A3HbIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakuus ceeta. [udpaxuuonnas pemérka. YciioBue HaOm0ACHUS
[JIaBHBIX MAKCUMyMOB IIpM MaJ€HUM MOHOXPOMATHUYECKOIO CBETa Ha
TU(PAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpoCcTBA M NPAKTUYECKOE NPUMEHEHHE: OYKH, Jyma,
¢doToamnmapaT, MPOCKUMOHHBIA amnmnapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAas
ONTHKA, TUPPAKIMOHHAS PEIIETKA, MOJSIPOUL.

Jlemoncmpayuu

[TpsimosiMHEHOE pacHpOCTpaHEHUE, OTPAKEHUE WM MPEJTOMIICHHE CBETA.
OnTtuyeckue npudOpHI.

[TosniHOE BHYyTpeHHEE OTpakeHne. Moiesib CBETOBOAA.

HccnenoBanue cBOMCTB U300pakKeHU B JIMH3AX.

Mopenu MuKpocKomna, TeJIECKOna.

Habnronenune nntepdepeHnu crera.

Habnronenue audpakiiuu ceera.

Habnronenue aucnepcuu cBera.

[TosryyeHue cekTpa ¢ MOMOIIbIO TIPU3MBI.

[TonyyeHue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKH.

HaGnronenue nonsipuzanuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3mepeHune nokasaTess MpeaoMIIEHHs CTEKIIA.

HccnenoBanue cBOMCTB U300pakKeHUI B JIMH3aX.

Habnronenue aucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeUAJIBHONM TEOPUH OTHOCUTEIbHOCTH
['panuubl  OPUMEHUMOCTH  KJIACCMYECKOM  MexaHuku. [locTtynatsl
CIIEIMAJIBHOW TEOPUU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJISI CKOPOCTH
CBETa B BAKyyM€, IPUHILIUIT OTHOCUTEIIbHOCTHA DUHILTEIHA.
OTHOCHUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHHE  BPEMEHU U
COKpAIlEHUE JITUHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.



CBs3p Macchl C DHEPrME€d M MMITYJIBCOM PEJISITABUCTCKOM YaCTHULIBI.
DHEprus MoKos.

Pasznen 7. KBanToBas ¢pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®oronsl. Popmyna Ilnanka cBsizu sHepruu (OTOHA C €ro YacTOTOM.
DHeprusi 1 UMIyJbC (HOTOHA.

OtkpeiTie U uccaenoanue (oroapdexra. Onbitel A. I'. Cronerosa.
3akonsl GoTtodrddekra. YpaBHenue DiiHiuTenHa ais porodddexra. «KpacHas
rpanuna» ¢potodddexra.

JaBnenue ceera. OnwiTel 1. H. JleGenera.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckre yCTpOMCTBAa M NMPAKTHYECKOE NPUMEHEHHE: (POTORIEMEHT,
dboTomaTUMK, COTHEYHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®oTo3p(HeKT Ha yCTaHOBKE C IMHKOBOM IJIACTUHOM.

Uccnenosanue 3akoHoB BHeIHETO (oTodddexra.

Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiThl Pe3epdopaa no paccessHuIo o -4acTHIl.
[Lmanerapnas monens aroma. Iloctynatel bopa. M3nydyenue u mornomieHue
(OTOHOB TpU NEPEXOAE aToOMa C OJAHOIO YPOBHS 3HEPruu Ha Apyrou. Bumbl
cnekTpoB. CIEKTp ypOBHEH SHEPTHH aTOMa BOAOPO/IA.

BonnoBeie cBoiictBa uactuu. Bonuel ne bpouna. KopmyckynsipHo-
BOJIHOBOM JTyaJIM3M.

CHOHTaHHOE U BBIHYXJACHHOE U3JIyYCHHUE.

TexHu4yeckre yCTpoHCTBa M IMPAKTUYECKOE NMPUMEHEHHUE: CIIEKTPaIbHbIN
aHau3 (CIEeKTPOCKOIT), Jia3ep, KBAHTOBBIN KOMITHIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI JIa3epa.

HaOnronenue TMHEHYaThIX CIEKTPOB U3ITyUYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Habnronenue nuHeRyaToro crekTpa.

Tema 3. Amommnoe sa0po

DKCHEpPUMEHTBI, JTI0Ka3bIBAIOIINE CIOKHOCTh CTpOeHHs siapa. OTKphITHE
pagnoaktuBHOCTH.  OmbiThl  Pe3depdopna mno  omnpedeseHH0  cocTaBa
paanoakTUBHOTO wu3nyuyeHus. CBoicTBa anbda-, Oera-, ramMma-H3ITydeHUS.
BnusgHue pagnoakTUBHOCTH Ha KMBBIE OPTaHU3MBI.

OTtkpeiTHE NPOTOHA U HeUTpoHa. HykinoHHast Mmoaens siapa IeiizenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncino siapa. M30tornsr.

Anb(a-pacnaa. DJIEKTPOHHBIM M TO3UTPOHHBIA Oeta-pacman. I'amma-
U3TydeHue. 3aKOH paJlMOaKTUBHOIO pacnaja.

DHeprus CBs3M HYKJIOHOB B sifpe. SAnepHbie cuiibl. JledexT maccel spa.

Snepusbie peakuuu. [lenenue u cuHTe3 €.

Anepusbiit peaktop. TepmosinepHsiii cunte3. [IpoGiiemMbl U MEepPCEKTUBbI
SIEPHON DHEPIeTUKH. DKOJIOTHUECKUE aCTIEKThI SAEPHON SJHEPTETUKHU.

DJyieMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

MeTtobl HAOJIIOACHHS U PETUCTPALIUU SJIEMEHTAPHBIX YACTHII.



@dyHIaMeHTaldbHble B3aUMOJCHCTBUA. EMUMHCTBO (DM3MUECKON KapTHHBI
Mupa.

TexHuueckre YCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: JO03UMETD,
kamepa BusnbcoHa, syiepHbIil peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CY€TuMK MOHU3UPYIOMIMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue TpeKoB YacTHI] (110 TOTOBBIM (OoTOrpadusim).

Pa3zpnes 8. DiieMeHTHI ACTPOHOMUM U aCTPOGU3MKH

Ortanbl pa3BUTHS aCTpOHOMHHM. [IpHKIagHOE W MUPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMMUH.

Bug 3Bé3qH0r0 HeOa. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JIBUYKEHUE.

Conneynas cucrema.

Comuue. ConHeuHass akTUBHOCTb. McTtounuk sHeprum ConHUA U 3BE3N.
3BE3/1bI, UX OCHOBHBIC XapAaKTEPUCTHUKU. J[MarpaMma «CIIEKTpPaJbHBIM KJIAcc —
CBETHUMOCTB». 3BE3bI TJIABHOM IOCIJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHMOCTB» JUIA 3BE3]] TJIABHOM MOCIIEIOBATEIBHOCTH. BHyTpeHHEe cTpoeHne
3BE311. COBpPEMEHHBIE MPEACTABICHHS O MPOUCX0XKACHUU 1 3Boaronuu CoaHna
Y 3BE3]1. DTanbl JKU3HU 3BE3.

Mnineunsiit [lyte — Hama [Manaktuka. [lonoxxenue n aBuxkenne ConHua B
['amaktuke. Tunel ramaktuk. Paguoramaktuku v kBa3apbl. UEpHBIE IbIpBI B
A/ipax rajakTuK.

Bcenennad. Pacmmpenue Bceenennoil. 3axkon Xa0O6ma. PasOeranue
ranakTuk. Teopus bonbiioro B3peiBa. PennkToBoe nsiryyeHue.

MacmiraOHast ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOiaemMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

Hab6nronenus HEBOOPYKEHHBIM IJ1a30M c UCITOJIb30BAHUEM
KOMITBIOTEPHBIX MPUJIOKEHUW JUIsl  ONpPEAENICHHUs] MOJOKEHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3/11si CeBEpHOro NoJylapus u
SIPKUE 3BE3IBL.

Habnronenus B teneckon JlyHsl, mianet, Miieunoro Ilytu.

O0o01maromiee NOBTOPEHUE

Ponp ¢u3uku U acTpoHOMHUHM B SKOHOMHYECKOM, TEXHOJOTMYECKOMH,
COLIMAIBHOM M 3THUYECKOM cdepax AesTENbHOCTH YeJIOBEKa, POJib U MECTO
(U3MKM W acTPOHOMHMHM B COBPEMEHHOW HAy4YHOM KapTUHE MUpa, poJib
buznyeckor Teopu B POPMUPOBAHUU NIPEACTABICHUNA O PU3NUECKON KapTHUHE
MHUpa, MECTO (PU3NYECKOHM KApTUHBI MuUpa B OOLIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

Me:xnpeaMeTHbIe CBA3M

N3yuenue kypca ¢pusznku 6a30B0oro ypoBHs B 11 kilacce ocyiecTBisieTcs ¢
y4ETOM COJAEPKATEIbHBIX MEXKIPEIMETHBIX CBSI3€d C KypcaMHU MaTe€MaTHKH,
OHOJI0TUH, XUMHH, T€OTpapuu U TEXHOJIOTUH.

Meorcnpeomemnule nonamus, CBI3aHHbIE C U3yYEHUEM METOJ/IOB HAYYHOT'O
NO3HAHUSA: SIBJICHUE, Hay4YHbIA (akT, runores3a, puanyeckas BEITUUYHMHA, 3aKOH,
TeopHsl, HaOIIOEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuka: peUIEeHUE CUCTEMbl YPaBHEHHM, TPUTOHOMETPUYECKHE
byHKUIMHU: CUHYC, KOCHHYC, TaHT'€HC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI M X MPOEKIHMH HA OCH KOOPJUHAT,



CJIIO)KEHUE BEKTOPOB, IPOM3BOJIHBIE 3JIEMEHTAPHBIX (DPYHKIMI, NpU3HAKU
no100Ms1 TPEYrOJIbHUKOB, ONpPENEICHUE IJIOMAIN IIOCKUX (uryp u oObéMa
TeIl.

buonocus: >nekrpuyeckue SIBICHUS B >KMBOW MPUPOJE, KoJeOaTelbHbIe
JBUKEHUS B KMBOM NPHUPOJE, ONTUYECKHE SBJIEHUS B KUBOU MpPUPOJE,
NEHCTBUE paJiMalliK HA KUBbIE OPraHU3MBbI.

Xumus: CTpOEHUE AaTOMOB M MOJIEKYJ, KpHUCTAJUIMYECKas CTPYKTypa
TBEPABIX TEl, MEXaHU3Mbl OOpa30BaHUA KPUCTALIMYECKON  PEIIETKH,
CIIEKTPAJIBHBIA aHAJIN3.

l'eocpaghusi: MarHUTHBIE TONIOCA 3€MJIM, 3aJE€KU MArHUTHBIX Py,
dboTochEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMIICTPSICEHUI.

Texnonozua: NWHUM DIEKTPOIEpeNad, TIEHEpaToOp IEPEMEHHOrO TOKa,
AJIEKTPOJBUTATENb, UHIYKIUOHHAS N€Yb, pajap, pagHuoNpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBYU-neub, MpOEKIIMOHHBIN anmapar, BOJOKOHHAsI ONTHKA,
coJIHEYHas Oarapes.



IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mpeamera «Dus3mka» Ha ypoOBHE CpeIHEro oOIIero
oOpazoBaHust (0a30BbI  ypOBEHb) JIOJDKHO  OOECHEUHUTh  JTOCTHUKEHUE
CIEIYIONMUX JIMYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIE pE3yJIbTaThl OCBOEHUS ydyeOHoro mnpenMera «Du3nKay
JOJKHBI ~ OTpakaTb  TOTOBHOCTH M CIOCOOHOCTh  0OOy4Yaroluxcs
PYKOBOJICTBOBAThCSI  CPOPMUPOBAHHOM BHYTPEHHEH TMO3MIIMEN JIMYHOCTH,
CHUCTEMOM IIEHHOCTHBIX OPHUEHTAlUM, MO3UTHUBHBIX BHYTPEHHHX YOEKICHUM,
COOTBETCTBYIOIIMX TPAJULIMOHHBIM LIEHHOCTSIM POCCHUMCKOro OOIIecTBa,
pacUIMpeHHe S>KU3HEHHOTO OMbITa U OIbITa JAESITeIbHOCTH B IMpolecce
peanu3alyd OCHOBHBIX HaIlpaBJIEHUN BOCHHUTATENIbHOM NESITEbHOCTH, B TOM
YKCJIe B YACTH:

1) rpaKaaHCKOro BOCIMTAHUA:

c(OPMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLMU  OOydyaromerocs  Kak
AKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUICKOTO 00IIECTBA;

NPUHATHE TPAJAUIIMOHHBIX OOIIEYETOBEYECKMX TYMAHUCTHYECKUX U
JEMOKPaTUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTU COBMECTHYIO JIEATEIIbHOCTh B MHTEPECaX IPaKIaHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIPaBICHUHN B 00pa30BaTEIbHON OpraHU3aluy;

YyMEHHUE  B3aUMOJICHCTBOBaTh C  COIMAJBHBIMU  WHCTUTyTaMH B
COOTBETCTBHH C MX PYHKIMSIMU U Ha3HAUCHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM JIEATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaXKIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHUKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PUBUKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM UYHUCJIE B
NESATENBHOCTU YUEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMYMBOTO OYAYIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAas O3CTETUKY HAy4YHOIO
TBOPUYECTBA, MPUCYIETO PUINYECKON HAYKE;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEPEC K pa3IMuHbIM cdepam npodheccuoHaTIbHON 1eATeIbHOCTH, B TOM
YHClie CBSI3aHHBIM C (UM3MKON M TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOp Oyaymiei mnpodeccuu U peaau30BbIBAaTh COOCTBEHHBIC >KU3HCHHBIC
TJIaHBI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHUIO B
00nacTi GU3HMKHU HA TPOTSKEHUU BCEU KU3HH;

6) 3K0J10TrMYeCKOro0 BOCIIUTAHMS:



c(hOPMUPOBAHHOCTh HKOJOTUUECKON KYJIbTYPhl, OCO3HAHUE TJI00ATHHOTO
XapakTepa SKOJOTHUECKUX TTPOoOeM;

IJIAHUPOBAHUE W OCYILIECTBICHHUE JCHWCTBUIM B OKPYKAIOWIEH Cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

paclIMpeHre OmbITa JACSITEIBHOCTH IKOJIOTUYECKOW HampaBJIECHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUM 10 (PU3UKE;

7) UEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS (PU3HUECKON HAYKH;

OCO3HAHME I[EHHOCTU HAyYHOW JESITEIHbHOCTH, TOTOBHOCTH B IIPOIIECCE
u3yueHus: (U3MKU  OCYIIECTBISATb MPOEKTHYIO M  HCCIIEI0BATEIbCKYIO
NEeATeNIbHOCTh UHAUBUIyaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe /IeiicTBUSA
ba3oBble jjoruyeckue 1efcTBUA:

CaMoOCTOSITENNbHO  (OPMYJIMPOBATh M aKTyaJU3UpOBaTh  MpoOJeMmy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

OTIPECTATh IIeN NEATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HUX
JOCTUKCHHUS;

BBISIBJISITH  3AKOHOMEPHOCTH W TPOTHUBOPEUHs B paccMaTpUBaEMBbIX
($U3NYECKUX SABICHUSX;

pa3pabaThIBaTh IUIaH PEUICHHs TPOOJIEMbI C YUETOM aHAINU3a UMEIOIIHXCS
MaTepuaIbHBIX U HEMaTepUuaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OILIEHUBATh COOTBETCTBUE
PE3yNIbTAaTOB LIETISM, OLIEHUBATh PUCKH MOCIIECTBUI IEATEIbHOCTH;

KOOPAMHHUPOBATh W BBINOJHATH PaOOTy B YCIOBUSAX PEAIbHOTO,
BUPTYaJIbHOTO U KOMOWHHUPOBAHHOTO B3aUMOICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE NP PEIICHUN KU3HEHHBIX MPOOIIEM.

Ba3oBble uccienoBarenbckue AelCTBUS:

BJIA/IETh HAYYHON TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATHSIMH U METOJaMHU
¢u3nyecKoil HayKu;

BJaJeTh  HaBBIKAMHU  y4eOHO-HCCIIENOBATENIbCKOM U MPOEKTHOMN
NesTeNbHOCTY B 00NMacTH (PU3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIFHOMY ~ TOMCKY  METOJOB  pelIeHHs 3a7ad  (PU3UYECKOTO
coJiep>KaHusl, IPUMEHEHHUIO PA3IMYHBIX METOI0B MTO3HAHMUS;

BJAeTh BHUAAMU JEATEIHHOCTH IO TMOJTYYSHHIO HOBOTO 3HAHHUS, €ro
UHTEpIIpeTaluy, MpeoOpa3oBaHUI0O M TMPUMEHEHHIO B Pa3IMYHBIX Y4EeOHBIX
CUTYalUsX, B TOM YHUCIIE MIPH CO3JaHIH YUEOHBIX IPOEKTOB B 001aCTH (DPU3UKH;

BBISIBJISITh TPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyalM3UpOBaTh 3ajady,
BBIJIBUTaTh TUINOTE3Yy €€ pelIeHUsl, HaXOIUTh apryMEHTHI AJS JI0Ka3aTeIbCTBa
CBOMX YTBEPXKICHUH, 3a7aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJ€ pELICHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKHU OICHUBATh HMX JIOCTOBEPHOCTh, MPOTHO3MPOBATH HM3MEHEHHE B
HOBBIX YCJIOBUSIX;

CTaBUTb M (POPMYyIUpPOBaTH COOCTBEHHBIE 33Jauyd B 0Opa30BaTEIbHOMN
JeSITeIbHOCTH, B TOM YHCIIE IPU U3YYCHUH (DU3BHKY;

JaBaTh OLEHKY HOBBIM CUTYAIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;



YMETh MEPEHOCUTh 3HaHUA 1O (PU3MKE B MPAKTUYECKYIO 00JIacTh
KU3ZHEJIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUT'aTh HOBBIE UJEH, NIPEJIaraTh OpUrHHAIbHBIC MOAXOAbl U PEILICHHUS;

CTaBUTh MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUSI.

PabGora ¢ unpopmaumeii:

BJIAJIETh HABbIKAMHU IOJY4YEHUs WUHPOpMalUuu (PU3NYECKOTO COACpIKAHUS
U3 UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIIATh [TOUCK, AaHAJIN3,
CUCTEMATHU3ALMIO U MHTEPHPETALUIO UH(POpPMALMK pa3IMYHBIX BUIOB U (HOpM
IPE/ICTaBIICHNUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIb30BaTh CPEACTBA HH(POPMALMOHHBIX U KOMMYHHKalIMOHHBIX
TEXHOJOTUA B  pEUIEHUHM  KOTHUTHBHBIX, = KOMMYHUKATHBHBIX U
OpraHU3allMOHHBIX 33]1a4 ¢ COOJI0JIEHNEM TpeOOBaHUW IPrOHOMMKH, TEXHUKH
0€30MacCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHNUS, TPABOBBIX U 3TUYECKHX HOPM,
HOPM MH(OPMALIMOHHON 0€301MacHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO0 COJAEP>KAHMS B PA3NMUHBIX (popmaTax c
y4€TOM Ha3zHayeHuss MUHPOpMalMM U LEJIEBOM  ayAUTOpUM, BbIOMpas
ONTHUMAJIbHYIO OPMY MPECTABICHUS U BU3YAJIU3ALINH.

KoMMmyHHKaTHBHBIE YHHBepcaibHbIe YUeOHbIe 1eliCTBUSA:

OCYLIECTBJIATh OOIIEHHE Ha Ypokax (U3MKM U BO BHEYPOUYHOMU
NEeSTENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CUTyallMii M CMAr4arhb
KOH(DJIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB;

NOHMUMAaTh W UCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
WHAUBUIYAJbHON pabOThI;

BbIOMpATh TEMATUKy U METOJIbl COBMECTHBIX ACHCTBUH C y4€TOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEN KAKJIOT0 YJIEHA KOJIJIEKTHUBA,

OpPUHUMATh L€JIH COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATh JACHUCTBUSA MO €€ JNOCTHXKEHUIO: COCTABIISITH IUIAH JEHWCTBU,
pacnpenesnsaTh pojaud ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYKJaTh PE3yJIbTAThbl
COBMECTHOU padoThI;

OLICHUBATh Kauye€CTBO CBOEr0 BKJAJa M Ka)XJOr0 y4yaCTHHKA KOMaHJbl B
o0t pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTtb HOBBIE IPOEKTHI, OLEHUBATh HJAEH C MO3UIUU HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMUYECKOE ITOBEJCHUE B Pa3IMYHBIX
CUTYALMSIX, POSIBIISITH TBOPYECTBO M BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO ~ OCYIIECTBIIATh  I1O3HABATENIbHYIO  JESATEIbHOCTh B
obmactu (U3MKU U ACTPOHOMUH, BBISBIATH MPOOJIEMbl, CTaBUTh U
dbopmyIpoBaTh COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATH IJIaH PEIICHUSI PACUETHBIX U KAaU€CTBEHHBIX
3a/lay, IUIaH BBIMOJIHEHUSI TMPAKTUYECKOM pPabOThI € YUETOM MMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTECHU;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;



paclMpsATh  paMKd ~ y4eOHOro NpeAMeTa Ha  OCHOBE  JIMYHBIX
PEANIOYTECHUM;

JieNaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYAUIMU B 00JacTH
(U3KMKK, TMOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJbTYPHBIN
YPOBEHb.

CaMOKOHTPOJ/Ib, IMOLMOHANbHBIN HHTEJJIEKT:

JIaBaTh OLEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LENISIM;

BJAJCTh HAaBbIKAMHU II03HABATEIBHOW PEQIIEKCUM KaK OCO3HAHUS
COBEPILIAEMbIX JEUCTBUI M MBICIUTEIBHBIX IPOILIECCOB, HUX PE3YJIbTATOB U
OCHOBaHUIA;

UCIIOJIb30BaTh NPHUEMBI pedIeKCUU JUIsl OLEHKH CHUTyalluH, BbIOOpa
BEPHOI'0 PELLICHUS;

YMETh OLEHMBATh PUCKU M CBOEBPEMEHHO MPUHHUMATh PEIICHHS IO HX
CHUKEHHUIO;

OPUHUMAaTh MOTHBBI M apryMEHThl JIPYrMX IpU aHAIM3€ Pe3yJbTaTOB
NEeSTENbHOCTH;

IPUHUMATh Ce0sl, MIOHUMas CBOU HEJOCTATKHU U IOCTOMHCTBA;

OPUHUMAaTh MOTHBBI M apryMEHTBhl JIPYrMX IpU aHAIM3€ Pe3yJbTaTOB
NEeSTENbHOCTH;

IPU3HABATH CBOE MPABO U MPABO APYIHX HA OIIUOKH.

B nponecce n1ocTHXKEHUS TMYHOCTHBIX PE3YJIHTATOB OCBOEHUS ITPOTrPaMMBI
no ¢Gusuke I YpPOBHS CpPEIHEro OO0IIero oOpa3oBaHUs Y OOydYaroluxcs

COBEPIIICHCTBYETCS OMOITMOHAIILHBIN WHTEJUICKT, MIPEAMOIar oI
c(hOpPMUPOBAHHOCT:
CaMOCO3HaHUS,  BKJIIOYAIOIMIETO  CHOCOOHOCTh  TMOHUMAaTh  CBOE

SMOIIMOHAJILHOE COCTOSIHUE, BHJETh HANpPaBJICHUS pPa3BUTHS COOCTBEHHOM
SMOIIMOHANILHOM c(epbl, ObITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBAHHUSI, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE NTPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHUE, CIOCOOHOCTh aJaNTUPOBAThC K
SMOIIMOHAJIBHBIM W3MEHEHUSIM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIIIOYAOLIENH CTPEMIIEHUE K TOCTHKEHUIO LETU
U yCcHexy, ONTUMU3M, THUIIUATUBHOCTh, YMEHUE JEHCTBOBATh UCXOMS U3 CBOMX
BO3MOKHOCTEH;

SMIIATUH, BKJIIOYAIOUIEH CHOCOOHOCTh IOHUMATh  3MOLMOHAIBHOE
COCTOSIHUE JpPYrMX, YYHUTBIBaThb €ro IMpU OCYLIECTBICHUH OOIIECHMS,
CIIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HaBBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTh  BBICTPAaUBATh
OTHOUIEHUS C APYTUMH JIIOAbMH, 3a00TUTHCS, MPOSBISATH HHTEPEC U pa3pellaTh
KOH()JIUKTBHI.

HNPEJMETHBIE PE3YJIBTATHI

K konmy oOyuenus B 10 kiiacce mpeaMeTHble pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaThb c(POPMHUPOBAHHOCT y 00YUAIOIIUXCS YMEHUM:



JEMOHCTPUPOBATh Ha MPHUMEPAX POJb U MECTO (PU3UKHU B (OPMHPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MUpPA, B PA3BUTHUM COBPEMEHHOM TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKON IEATEIIBHOCTH JIFOAEH;

YUUTHIBATh TPAaHULIBI NMPUMEHEHHS] H3YUYEHHBIX (U3MUYECKUX MOJEIICH:
MaTepualibHasl TOYKA, MHEpLMAJIbHAs CHCTeMa OTCYETa, aOCOJIIOTHO TBEPAOE
TE€J0, WJICAJbHBIM Ta3, MOJEIHU CTPOEHUS ra3oB, >KMJIKOCTEH M TBEPABIX TeEJ,
TOYEYHBIN 3JIEKTPUUYECKUN 3aps]l IPU pelieHnn (U3NYECKUX 3a1a4;

pacro3HaBath (U3MUYECKUe SBJICHUS (MPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJSIPHO-KHHETUYECKOH TEOPUU CTPOCHMS
BELIECTBA U  AJIEKTPOJMHAMUKH: PABHOMEPHOE UM  PAaBHOYCKOPEHHOE
OpSIMOJIMHEMHOE  JBUXKEHUE, CBOOOJHOE TAJEHUE Tel, JBMXKEHHE IO
OKPY’KHOCTH, WHEpUUs, B3auUMOJEWCTBHE TeJ, Jaud@y3us, OpOyHOBCKOE
JBUKEHUE, CTPOEHUE KUIAKOCTEH M TBEPABIX TeJl, U3BMEHEHHE 00bEMA TN MpU
HarpeBaHuM (OXJIAXJICHHH), TEIUIOBOE PaBHOBECHE, UCIIAPEHUE, KOHICHCALIMS,
IUTABJICHUE, KPUCTAJUIM3alus, KUIIEHHWE, BJIAXKHOCTh BO3]lyXa, IOBBIIICHUE
JABJIEHUS Ta3a IpPU €ro HAarpeBaHUU B 3aKPBITOM COCYZE, CBSI3b MEXKIY
napaMeTpaMHM COCTOSIHMSL Tra3a B H30MpoLeccax, dJIEKTpHU3aluus Tel,
B3aUMOJEHCTBHE 3apsI0B;

ONKCHIBATh MEXAHUYECKOE JBUKEHUE, UCTIONb3YS (PU3NYECKUE BEITUUYHHBDIL:
KOOpAWHATa, IyTh, NEPEMELIEHNE, CKOPOCTh, YCKOPEHHE, Macca Tena, Cuia,
UMITyJIbC ~ Tela, KHHETHYeCKash  dJHEprusi, MOTEHUHUalbHas  JHEPrus,
MexaHu4eckass paboTa, MEXaHWYecKas MOIIHOCTb; MPU OMHCAHUU MPaBUIBHO
TPaKkTOBaTh (PU3UUYECKUN CMBICI HCIOJIb3YEMbIX BEJIMYMH, UX O0O3HAUCHUS U
€IMHMIIbI, HAXOIUTh (POPMYJIbI, CBSI3bIBAIOIIME TAHHYIO (PU3NYECKYIO BETUUYUHY
C IPYTUMH BEJIIMYMHAMU;

ONKCHIBATh M3YyYEHHBIE TEIUIOBbIE CBOMCTBA TEJI W TEIUIOBBIE SIBJICHUA,
UCIOJIb3Ysl (PU3MYECKHE BEJIWYMHBI: JaBJICHUE Ta3a, TeMIeparypa, CpeaHss
KHUHETUYECKAsI SHEPrus Xa0TUYECKOTO JIBUKEHUS MOJIEKYI,
CpPEeIHEKBaJpaTUYHas CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIJIOTHI, BHYTPEHHSA
sHeprusi, pabora raza, KOIPDUIMEHT TOJE3HOTO0 JIEUCTBUSA TEIJIOBOTO
JBUTATENs; NpPU ONUCAHUU MPaBUIBHO TPAKTOBATh (PU3UYECKUA CMBICIT
UCIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHUs U €AMHUIbL, HAXOAUTHb (HOPMYJIBI,
CBA3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEJIMUYMHY C IPYTUMU BEJTMUMHAM;

ONKCHIBATh  M3YYEHHBIE  DJIEKTPUUECKHE CBOMICTBA  BELIECTBA U
AJIEKTPUUYECKUE SIBJICHUS (TPOLIECCHI), HUCIONBb3YSd (PU3MUYECKUE BEJIMYUHBI:
ANEKTPUYECKUH 3aps, SIEKTPUUECKOE T0JIe, HAPSHKEHHOCTD OIS, OTEHIMA,
Pa3HOCTh NOTEHLMAJIOB; MPH ONWCAHWM MPaBUIBHO TPAKTOBaTh (HHU3MUECKUUI
CMBICII HCIOJNb3YEMBIX BEJIIMYMH, UX OOO3HAYEHUS W E€IUHUILbI; YKa3bIBaTb
(GopMyJbl, CBSI3BIBAIOIIME JAHHYK (PU3UYECKYIO BEIMYMHY C JIPYTUMU
BEJIMYMHAMMU;

aHAIM3UpOBaTh  (PU3MYECKUME TMPOLECChl M  SIBJICHUSA, HCHOJIb3Ys
(¢u3nuecKkre 3aKOHbl U MPUHIMIBL: 3aKOH BcemupHoro tsarorenus, I, 11 u III
3akoHbl HBIOTOHA, 3aKOH COXpaHEHUSI MEXAaHWYECKOHM HHEPruu, 3aKOH
COXpaHEHUsl UMITYJIbCA, TPUHIUI CYNEPHO3ULIUU CUII, TIPUHIIUI PAaBHOIIPaBUs
UHEPLHUAIbHBIX CHCTEM OTCUETA, MOJIEKYJSPHO-KUHETHUYECKYI0 TEOPHIO
CTPOEHHUS BEUIECTBA, Fa30BbI€ 3aKOHBI, CBSI3b CPEIHEW KMHETUYECKON SHEPIHH
TEIJIOBOTO JIBUYKEHUS MOJIEKYJI ¢ aOCOJIIOTHOM TeMIEpaTypoid, NEPBBIM 3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPAaHEHHUs 3JIEKTPUUYECKOro 3apsaa, 3akoH Kysona,
IIPU 3TOM Pa3JIMYaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €M0 MATEMATHYECKOE
BBIPAKEHUE U yCIIOBUS (TpaHUILIbl, 00JIaCTH) IPUMEHUMOCTH;



OOBSACHATh OCHOBHBIE MPUHUMUIIBI JIEUCTBHUS MAIlMH, OpHOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyarh YCJIOBHUS MX OE€30MaCHOr0 MCIOJb30BaHUS
B IIOBCEJHEBHOM KU3HU;

BBINOJIHATDh 3KCHEPUMEHTBI 10 HCCIEAOBAHMIO (DU3UYECKUX SIBICHUU U
IIPOLIECCOB C MCHOJB30BAHMEM MPSIMBIX U KOCBEHHBIX M3MEPEHUH, IPU 3TOM
dbopmynupoBath MpodiieMy/3aadyy W TUIOTE3y Y4EOHOro SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 NPEIJIOKEHHOIO0 O0OpYAOBAHMS, IPOBOJUTH OMNBIT U
bopMyIIMpPOBATH BHIBOBI,

OCYLIECTBJIATh MPSIMbIE M KOCBEHHBbIE M3MEpPEHUsl (PU3UUYECKUX BEIUYHH,
OpyU 3TOM BBIOMpPATh ONTHUMAJIBHBIA CIOCOO HW3MEPEHHUS W HCMOJIb30BATh
M3BECTHBIE METO/bI OLIEHKH MTOTPEIIHOCTEN N3MEPEHNN;

UCCJIEIOBAaTh  3aBHCHUMOCTH MEXAYy (PU3NYECKHMMH BEJIMYMHAMHU C
UCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUM, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(uKCHpOBaTh PE3yJIbTATHI MOJYYEHHOM 3aBUCHUMOCTH (DU3NYECKHX BEJIMYMH B
BU/JI€ TaOJIUL U TpadUKOB, I€NaTh BEIBOBI IO pe3yJIbTaTaM UCCIIEI0BaHNUS;

co0JiroaTh paBuiia 0E30MaCHOrO TPy/la MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax y4yeOHOTO 3KCIEPUMEHTA, YUYEOHO-UCCIIEIOBATEIbCKON U MPOEKTHOM
NESATENbHOCTH € KCHOJB30BAHMEM  W3MEPHUTENbHBIX  YCTPOMCTB U
1a060paTOpHOro 00OPyAOBaHUS;

pemiatb pacu€THblE 3aJayd C SBHO 3aJlaHHOM (PU3MYECKON MOJEIbIO,
UCIOJIb3Ysl (PU3UYECKHE 3aKOHbl M IMPUHLMUIIBI, HA OCHOBE aHaJIM3a YCIOBUS
3aJla4yl BbIOMPATh (PU3UYECKYIO MOJIEb, BBIACIATH (PU3MUECKUE BEIUYMHBI U
(bopMyIbl, HEOOXOAUMBIE ISl €€ pelIeHUs, TPOBOAUTh PACUYEThl U OLIEHUBATH
peaNbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOI BEITUYHHBI;

pemarhb KaueCTBEHHbIE 3aJ1auu: BBICTPaNUBAaTh JIOTUYECKU
HEMPOTUBOPEYMBYIO LIETIOUYKY PACCY>KIEHUN C OMOPOM HA M3YUYEHHbIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHHUS;

UCIIOJIb30BaTh ~ NpPH  pEUIeHWH  Y4yeOHBIX  3aJady  COBPEMEHHbIE
UH(OPMAIIMOHHBIE  TEXHOJOTMH Uil TIOMCKAa, CTPYKTYPUPOBAHMS,
UHTEpHpPETallud W  NPEJICTaBIE€HUs y4eOHOM M HAay4YHO-IOMYJIIPHOM
uH(popMalMi, TOJYYEHHOW M3 PA3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOJYyYaeMyI0 HH(POpMALHIO;

OPUBOJUTH MPUMEPHl BKJIAJa POCCUHUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOUIETO MUpPa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS 1O (PU3UKE B MOBCEIHEBHOW KU3HU
uist  obecrieueHus Oe3omacHOCTH Tpu  oOpamieHudM ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMM, JJII COXPAHEHUS 310POBbS U COONIOACHUS HOPM
9KOJIOTMYECKOT0 TOBEACHUS B OKPY KAIOILEH CpeJIE;

paboTaTth B TpYIIE C BBIIOJHEHHEM pA3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIIbI, PAMOHAIBHO PacHpenessiTh OOS3aHHOCTH H
IUIAHUPOBATh  JIEATEIbHOCTh B HECTAaHJAPTHBIX CHUTyalUUsAX, aJeKBaTHO
OLICHUBATh  BKJAJ  KaXJOr0 W3 YYaCTHUKOB TIpYyNNbl B  PEIICHUE
paccMaTpuBaeMO MPOOJIEMBI.

K koniy o0yuenuss B 11 kJacce npeameTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPHUMEPAX POJIb U MECTO (PU3UKHU B (OPMHPOBAHUU
COBPEMEHHOW HAay4YHON KapTUHBI MUpPA, B PA3BUTHUM COBPEMEHHOM TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKON AEATEIIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €AUHCTBO
(u3nUeCcKOl KapTUHBI MUPA;



YUUTHIBATh TPAaHULIBI NPUMEHEHHS] H3YUYEHHBIX (U3UUYECKUX MOJEIIECH:
TOYEUHBIA JJIEKTPUYECKUN 3aps]l, JIyd CBETa, TOYECYHBIA HCTOYHUK CBETA,
ga/iepHas MOJENb aTOMa, HYKJIOHHAas MOJENb aTOMHOIO sipa MpU pEelIeHUH
(du3nuecKux 3aaay;

pacro3HaBath (U3MUYECKUE SBJICHUS (MPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB D3JIEKTPOJMHAMHMKM M KBAaHTOBOW (DHU3MKH: 3JEKTpUYEcKas
IPOBOJUMOCTb, TEIIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JEHCTBUS TOKAa,
B3aUMMOJICKCTBME  MAarHUTOB, JJEKTPOMArHWTHas  MHAYKLUHS, JICWCTBHE
MarHUTHOTO TMOJISI Ha TPOBOJHUK C TOKOM U JIBIXKYUIMICS — 3apsij,
AJIEKTPOMATHUTHBIE KOJIEOAHUSI M BOJIHBI, MPSMOJIMHEHMHOE PacHpOCTpAHEHUE
CBETa, OTPAKEHHE, MPEJOMIIEHHE, UHTephepeHIus, Tudpakius U NoasIpU3anus
CBeTa, nucnepcus ceera, poTtodiekrTpudeckuii 3gdext (hotorddexr), cBeToBOE
JABJCHUE, BO3HUKHOBEHHWE JIMHEMYaTOro CHEeKTpa aromMa BOJOpPOJa,
€CTECTBEHHAsl U UCKYCCTBEHHAs paIMOaKTUBHOCTb;

ONKCHIBATh U3yUYEHHBIE CBOICTBA BEUIECTBA (JIEKTPUUYECKHUE, MAarHUTHBIE,
ONTHYECKHE,  AJIEKTPUUECKYI0  IMPOBOJAMMOCTH  PA3JMYHBIX  Cpel) H
AJIEKTPOMATHUTHBIE SIBIEHUS (IPOLECCHI), UCIOB3Ys (PU3NYECKHUE BEITUUYMHBI:
ANEKTPUYECKUH 3aps/l, Cuila TOKA, JJIEKTPUUECKOE HAMPSKEHUE, FINEKTPHUUECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHLUUAJIOB, 3JIEKTPOABWXKYIIAs cuja, padoTa
TOKa, WHAYKIHWS MAarHuTHOrO Tons, cuina Awmmnepa, cuia JlopeHia,
UHAYKTUBHOCTh KATYUIKH, SHEPrys DJIEKTPUYECKOIO0 M MAarHUTHOIO IMOJIEH,
NEPUOJ U YacTOTa KOJIeOaHUU B KOJIEOATEIIbHOM KOHTYpE, 3apsi/i U CUJla TOKA B
npolecce TapMOHUYECKMX  AJEKTPOMATHUTHBIX  KosieOaHuid, (OKyCHOE
PAcCTOSIHUE M ONTUYECKasl CUia JIMH3bI, IPU ONMUCAHUU MPABUIBHO TPAKTOBATh
(U3HYECKUI CMBICI UCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYEHUS U E€AUHUIBI,
yKa3blBaTh (HOPMYJIbl, CBSI3BIBAIOIIME JAHHYIO (DU3HYECKYIO BEIMYUHY C
JPYTUMU BEIUYUHAMY;

ONKCHIBATh M3YUYEHHBIE KBAHTOBBIC SIBJIEHUS M MPOLIECCHI, HMCHOJb3Ys
(u3nuecKre BEIMYMUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPIHUs W MMIYJbC (POTOHA, MEPUOJ MOJypacnana, dHEPrus
CBA3M aTOMHBIX SIep, NPH ONUCAHUU MPaBUIBHO TPAKTOBATh (PU3MUYECKUI
CMBICII HCIOJb3YEMBIX BEJIIMYMH, MX OOO3HAYEHUsI U E€JIMHHULbI, YKa3bIBaTh
(GopMyJbl, CBSI3BIBAIOIIME JAHHYI (PU3UYECKYIO BEIMYMHY C JIPYTUMU
BEJIMYMHAMM, BBIYUCIIATH 3HaYeHUE (PU3HMUECKON BEJINYUHBI,

aHAIM3UpOBaTh  (DU3MYECKHME TMPOLECChl M  SBJIEHUSA, HCHOJIb3Ys
(¢u3nuecKre 3aKOHbl U MPUHUMUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBLHOIO U
napajjIeIbHOrO COEAMHEHMsS] TPOBOJHMKOB, 3akoH Jxoyns—JleHua, 3akoH
AJIEKTPOMArHUTHON WHAYKIUHU, 3aKOH MNPAMOJIMHEHHOT0 pPacHpOCTPAHEHUS
CBETAa, 3aKOHbl OTPAXEHHSI CBETAa, 3aKOHBI MPEJIOMJIEHUS CBETa, YpPaBHEHUE
OiiHmTenHa Uit potorddexTa, 3aKOH COXPAHEHHS SHEPTUH, 3aKOH COXPaHEHHUS
UMITYJIbCA, 3aKOH COXPAaHEHHUs DSJIEKTPUYECKOIO 3apsiia, 3aKOH COXpPaHEHUs
MacCOBOT'0 YHCIIa, MOCTYJIaThl bopa, 3aK0H paMoOaKTUBHOIO pacnania, Mpu 3TOM
paznuyaTh  CJIOBECHYIO (OpPMYJIHMpPOBKY 3aKOHa, €ro MaTeMaTU4YecKoe
BBIPAKEHUE U yCIIOBUS (TpaHUILIbl, 00JaCTH) IPUMEHUMOCTH;

ONpEeNeNsTh HANpaBJIECHUWE BEKTOpPa HWHAYKUMUM MarHUTHOTO  TOJs
IPOBOJHUKA C TOKOM, CHJIbI AMIiepa v cuiibl JIopeHia;

CTPOUTh M OIHUCHIBATh M300paXKEHUE, CO3/1aBAEMOE IUJIOCKUM 3EPKaJIOM,
TOHKOM JINH30M;

BBINIOJIHATD 3KCHEPUMEHTBI 10 HCCIAEAOBAHMIO (DU3UUYECKUX SIBICHUU U
IIPOLIECCOB C MCMOJB30BAHUEM NPSIMBIX W KOCBEHHBIX HM3MEPEHMI: IPHU 3TOM
dbopmynupoBath MpodiieMy/3aadyy W TUIOTE3y Y4YEOHOro SKCIEPUMEHTA,



coOupaTh YCTAaHOBKY W3 NPEIJIOKEHHOIO0 O0OpYAOBAaHMS, MPOBOJUTH OMNBIT U
bopMyIIMpPOBATH BHIBOBI,

OCYLIECTBJIATh MPSIMbIE M KOCBEHHBbIE M3MEpPEHUsl (PU3UUYECKUX BEIUYHH,
OpyU 3TOM BBIOMpPATh ONTHUMAJIbHBIA CIOCOO HW3MEPEHHUS W HCMOJIb30BATh
M3BECTHBIE METO/bI OLIEHKH MTOTPEIIHOCTEN N3MEPEHNN;

UCCJIeIOBAaTh 3aBUCHUMOCTU (PU3MYECKUX BEJIMYMH C HCIOJIb30BAaHUEM
OpSIMBIX W3MEPEHMI: NpPHU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHUPOBATH
pe3ynbTaThl NOJYYEHHOM 3aBUCUMOCTU (DU3UUYECKUX BEJIMYUH B BHJIE TAOIUL U
rpaduKoB, AeyaTh BHIBOABI IO pe3yJIbTaTaM UCCIIEI0BaHMUS;

coOJiroaTh mpaBuiia 0E30MacHOrO TPy/la MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax yuyeOHOTO 3KCIEPUMEHTA, YUYEOHO-UCCIIEI0OBATEILCKON U MPOEKTHOM
NESATENbHOCTY €  KCIOJB30BAHMEM  W3MEPHUTENIbHBIX  YCTPOMCTB U
1ab0paToOpHOro 000pyAOBaHUS;

pemiatb pacu€THblE 3aJayd C SBHO 3a/JlaHHOM (PU3MYECKON MOJENbIO,
UCIOJIb3Ysl (PU3UYECKHE 3aKOHbl M MPUHLMUIIBI, HA OCHOBE aHalIM3a YCIOBUS
3aJla4yi BbIOMpATh (PU3UYECKYIO MOJIEb, BBIACIATh (PU3MUECKUE BEIUYMHBI U
(bopMyIbl, HEOOXOAUMBIE ISl €€ pelIeHUs, TPOBOAUTh PACUYEThl U OLIEHUBATH
peaNbHOCTh MOTYYEHHOT0 3HaYeHUs (PU3NUECKOI BETUYHHBI;

pemarhb KaueCTBEHHbIE 3aJ1auu: BBICTPaUBAaTh JIOTUYECKU
HEMPOTUBOPEUYMBYIO LIETIOUYKY PACCYKIEHUN C OMOPOM HA M3yUYEHHbIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHHUS;

UCIIOJIb30BaTh ~ NPH  pEUIeHWH  Y4yeOHBIX  3aJady  COBPEMEHHbIE
UH(OPMAIIMOHHBIE  TEXHOJOTMHM  JUIsi  TIOMCKA,  CTPYKTYPUPOBAHMS,
UHTEpHpPETallud W  NPEJICTaBIE€HUs y4eOHOM M HAay4YHO-IOMYJIIPHOM
uH(poOpMalMi, TOJYYEHHOW M3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJYyYaeMyI0 HH(POpMALHIO;

OOBSACHATh TPUHIMIBI JECUCTBUS MAILWH, MNPUOOPOB MU TEXHUYECKHX
YCTPOMCTB, pa3iuyaTh yCJIOBHS UX 0€30MacHOr0 MUCIHOJIb30BaHUS B
MOBCEHEBHOM JKU3HM;

OPUBOJUTHh MPUMEPHl BKJIAJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHUE MPOIECCOB OKPYXkAIOIIETO MUpPA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS 1O (PU3UKE B MOBCEIHEBHOW KU3HU
uist  obecrieueHus Oe30macHOCTH Tpu  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMM, JJII COXPAHEHUS 310POBbS U COONIOACHUS HOPM
AKOJIOTMYECKOT0 OBEACHUS B OKPY KAIOLLEH CpeIE;

paboTaTh B TpYIIE C BBIIOJHEHHEM pA3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIIbl, PAaMOHAIBHO PacHpenessiTh OOS3aHHOCTH U
IUIAHUPOBATh  JIEATEIbHOCTh B  HECTaHJAPTHBIX CHUTyalUUsAX, aJeKBaTHO
OLICHMBATh  BKJaJ  KaXJOr0 W3 YYaCTHUKOB TIpYyNNbl B  PEIICHHUE
paccMaTpuBaeMOn MPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
HaumenoBanue KosmuecTBo yacos
Ne JIeKTPOHHBIE (HH(POBHIE)
pa3iesioB U TeM KonTtpoibHble IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
NporpamMmsl padoThI padoThI
Paznea 1. PU3UKA U METO/IbI HAYUYHOI'O IO3HAHUSA
11 ®du3uKa ¥ METOIBI 5 bu6mmoreka [{OK
' HAay4YHOTO MO3HAHUS https://m.edsoo.ru/7f41bf72
Uroro no pazpeny 2
Pa3nen 2. MEXAHUKA
bubmuoreka [JOK
2.1 Kuremariia 1 1 1 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.2 Jlunanka 1 1 https://m.edsoo.ru/7f41bf72
3aKOHBI
73 COXDAHCHIS B 9 | | bubnmoreka [JOK
’ p https://m.edsoo.ru/7f41bf72
MEXaHHKE
Hroro no pasgeny 31
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA

3.1

OcHOBEI
MOJICKYJISIPHO-
KHUHETUYECKOM
Teopuun

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72




30 OCHOBBI 10 bubmuoreka [JOK
’ TEPMOAUHAMUKHI https://m.edsoo.ru/7f41bf72
ArperaTHble
33 COCTOSTHUS 5 bubmuoreka [JOK
' BemecTBa. PasoBbie https://m.edsoo.ru/7f41bf72
TIePEXOIbI
Uroro no pazgeny 24

Paznea 4. JIEKTPOJJUHAMUKA

bu6mmoreka [JOK
4.1 DEKTPOCTATHIE 10 https://m.edsoo.ru/7f41bf72
[TocrosiHHBIN
49 3JIEKTPUYECKUN TOK. 14 bubnuoreka [IOK
’ Toxku B pa3ian4HbIX https://m.edsoo.ru/7f41b{72
cpenax
Uroro no pazgeny 24
PesepBHOE Bpems 20
OBIIEE KOJIMYECTBO
YACOB I10 102

[TPOI'PAMME




11 KITACC

HanmeHnoBanue

KoanuyecTBO 4acoB

Ne duekTpoHHbIe (LM pPOBbLIE)
pas3jie/ioB U TeEM KonrpoJibubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
NnporpaMmbl padoThI padoThI
Paznen 1. JIEKTPOJIUHAMUKA
MarnutHoe noiie.
1.1 OJIeKTpOMarduTHas 11 1 3 bubmoreia HOK
) p https://m.edsoo.ru/7f41c97¢
WHIYKIAS
Uroro no pazgeny 11
Pasznea 2. KOJIEBAHUS U BOJIHbI
MexaHnnueckue u
2.1 SIIEKTPOMATHUTHBIE 9 1 bubmorexa HOK
’ P https://m.edsoo.ru/7f41c97¢
Koaebanus
Mexannueckue 1
2.2 SJIEKTPOMATHUTHBIE 5 1 bubmmorexa [TOK
) P https://m.edsoo.ru/7f41c97¢
BOJIHBI
but6mmoreka [JOK
2.3 Onmika 10 3 https:/m.edsoo.ru/7f41c97¢
Wroro no pazneny 24

Paznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJLHOCTH

3.1

OCHOBBI CIIEIUAITBHON
TEOpUHU
OTHOCUTEJIbHOCTHU

bu6nuorexa [JOK
https://m.edsoo.ru/7f41¢97¢




Uroro no pazaeny 4

Pa3znea 4. KBAHTOBAS ®PU3UKA

41 DJIeMEHThI KBAaHTOBOM 6 bubmuoreka [JOK
' OITUKU https://m.edsoo.ru/7f41c97¢
bu6nuoreka [JOK
4.2 Crpoene atoma 4 https://m.edsoo.ru/7f41c97¢c
bu6nuorexa [JOK
4.3 ATomHOe A7p0 > https://m.edsoo.ru/7f41c97¢c
Uroro no pazpeny 15
Pa3nen 5. 9JIEMEHTbBI ACTPOHOMUWU U ACTPO®PU3UKHN
51 DJEeMEHTHI aCTPOHOMUH . 1 bubnuoreka LIOK
’ U acTpOH3UKH https://m.edsoo.ru/7f41c¢97c
Utoro mo pazneny 7
Paznen 6. OGOBIIAIOIIEE IIOBTOPEHUE
6.1 O6o0maroree 4 bubmmoreka [IOK
' [OBTOPEHHUE https://m.edsoo.ru/7f41¢97¢
Uroro no pazpeny 4
Pe3epBHOE Bpems 3
OBILIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOT'PAMME







ITOYPOYHOE INTAHUPOBAHMUE

10 KUIACC
Ne KoauvecTBo yacoB
DJIeKTPOHHbIE
Jara uudposbie
n | Tema ypoka KonTpoabHbie IIpakTuyeckue
Bcero U3yYeHUs o0pa3oBaTte/ibHbIE
/ pPadoThI padoThI
. pecypcsl

dunsnka — Hayka o
npupoae. Hay4yHble

Bubnunoteka LLOK

1 1 https://m.edsoo.ru/ffOc
MeTobl MO3HAHUSA 3062
OKpy)KarLiero mmpa —
Ponb 1 mecto ¢omsmkm B
OpMUPOBAHUMN
g;Bp eMpeHHOI7I Hay4yHoOW Bubnmorexa LIOK
2 Kap'FI')VIHbI MUpa By 1 https://m.edsoo.ru/ffOc
- 33e6
npakTn4eckom
JesaATenbHOCTU NMoaen
MexaHun4eckoe gBuxeHue.
Buabl aBmxxeHUn, ero Bubnuoteka LLOK
3 XapaKTEPUCTUKN. 1 https://m.edsoo.ru/ff0c
[MonoxeHne To4Ykn B 3508
NpOCTpPaHCTBE.
OTHOCUTENBHOCTb
4 MeXaHN4YeCcKoro 1

asuxeHns. Cncrtema
otyeTta. lNepemelyeHne.




PaBHoMepHOE

NPSAMOSIMHENHOE Bubnuoteka LLOK
5 OBWXEHMe. https://m.edsoo.ru/ff0c
CkopocTtb.YpaBHeHue 3620
pPaBHOMEPHOrO ABMXKEHUS.
MrHoBeHHasi
6 ckopocTb.CnoxeHune
CKOpPOCTEWN.
PaBHoyckopeHHoe Bubnuoteka LLOK
7 NPAMOSIMHENHOE https://m.edsoo.ru/ff0c
ABUXeHne 372e
CsobogHoe nageHue. Bubnnoteka LLOK
8 YckopeHune csobogHoro https://m.edsoo.ru/ff0c
nageHus 39cc
KpuBonuHenHoe
EmmeHme [BmxeHne Burbnnoreka LIOK
9 A S https://m.edsoo.ru/ffOc
MaTepuanbHOM TOYKM Mo
3ada
OKPY>XHOCTU
JTabopaTopHas paboTa
“‘UsyyeHne gBmxeHust
10 | Tena no oKPYXXHOCTU NnoA
AENCTBMEM CUI YNPYroCcTH
n Taxectn”
11 BpawaTtenbHoe gBmxkeHue

TBEPAOro Tena. Yrnosas u
NMHEeNHas CKOPOCTU




BpaLLeHuns.

PeweHne 3agay Ha

12 MeXxaHU4YecKoe OBUMXKEHNE.
13 KoHTponbHasa paboTta Ha
Temy “KnHematumka”
MpuHUMN
OTHOCUTESNIbHOCTU Bubnunoteka LLOK
14 | Tanunes. NHepumanbHble https://m.edsoo.ru/ffOc
CUCTEMbI OTCYeTa. 3be8
[MepBbIn 3akoH HblOTOHA
Macca tena. Cuna.
[MprHUMN cynepnosnuum Bubnuoteka LLOK
15 | cun. Bropon 3akoH https://m.edsoo.ru/ff0c
HbtoToHa Ansa 3be8
MaTepuanbHOM TOYKN
TpeTun 3akoH HbOTOHa Bubnuorexa LIOK
16 ANt MaTepUanbHBIX ToueK https://m.edsoo.ru/ffOc
3be8
3aKOH BCEMUPHOIoO Bubnuorexa LIOK
17 https://m.edsoo.ru/ffOc
TAroteHnsi. Cuna TsKecTw.
3d00
MepBasa kocmuyeckas
18 ckopocTb. Bec Tena.
HesecomocTb 1
neperpyska.
19 | Cwna ynpyroctu. 3akoH Bubnunoteka LLOK




['yka.

https://m.edsoo.ru/ff0c
3e18

20

Cwuna TpeHus.
KoadpdpurumeHT TpenHus.

Bubnuoteka LUIOK
https://m.edsoo.ru/ff0c
3f76

21

Cvna conpoTuBEHMS NpK
ABWXEHUN Tena B
XXMOKOCTM UNN rase

22

[MocTynaTtenbHoe U
BpalllaTeENbHOE OBWXEHNE
abcontoTHO TBEPAOro
Tena. MoOMEeHT cunel.
Mneyo cunbl. Ycnosus
paBHOBECUSI TBEPJOro
Tena

Bubnuoteka LLIOK
https://m.edsoo.ru/ff0c
41a6

23

PeweHune 3agay Ha Temy “
OuHamunka”

24

KoHTponbHasa paboTa Ha
Temy “AdnHamnka”

25

Nmnynsc matepuansHom
TOYKU, CUCTEMBI
MaTepuarbHbIX TOYeK.
mnynbc cunbl. 3akoH
COXpaHeHMs umMnyrnbca.

bubnuoteka LLIOK
https://m.edsoo.ru/ff0c
43d6

26

PeaktnBHOE OBMXEHME

27

PaboTta n MOLWHOCTb

Bubnuoteka LLOK




CUnbl.

https://m.edsoo.ru/ff0c
4502

28

KnHeTnyeckas aHeprus
MaTepuanbHOW TOYKN.
Teopema 06 nameHeHUn
KMHETUYECKOW SHEpPrm

29

[MoTeHumnanbHasa aHeprus.
MoTeHuunanbHasa aHeprus
ynpyro
AedopMmpoBaHHOM
NPY>KUHBbI.
[MoTeHunanbHasa aHeprus
Tena B6rM3M NOBEPXHOCTH
3emnu

Bubnuoteka LLIOK
https://m.edsoo.ru/ff0c
461a

30

[MoTeHunanbHbIe U
HenoTeHUManbHble CUIbI.
CBsa3b paboThbl
HenoTeHuuarnbHbIX CUI C
N3MeHeHNeM
MeXaHU4YeCKON 3Hepruu
cucTeMbl Ten. 3akoH
COXpaHeHus
MeXaHU4eCKON IHeprum

Bubnuoteka LLIOK
https://m.edsoo.ru/ff0c
478c

31

JTabopaTopHas paboTa
«/ccnepoBaHue cBsA3NU
paboTbl Cunbl C
N3MEeHEeHnem




MeXaHUYEeCKOW IHeprum
Tena Ha npumepe
pacTsKeHUs pe3HOBOIo
KryTa»

32

PeweHwne 3agay Ha Temy
“3akoHbl coxpaHeHus”

33

KoHTponbHasa paboTta no
Teme «3aKOoHbl
COXPaHEHMS B MEXAHMKE»

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c
4b74

34

OCHOBHbIE MONOXEHWUS
MOJIEKYNSIPHO-
KMHETUYECKON Teopuun.
BpoyHoBcKkoe aBMXeHMe.

Anddpyana

Bubnunoteka LLOK
https://m.edsoo.ru/ff0c
4dc2

35

Xapaktep OBWXEHUs 1
B3aMMOEeNCTBUSA YacTul,
BelwlecTBa. Mogenu
CTPOEHNS rasos,
XWOKOCTEN N TBEPAbIX TEN

36

Macca monekyrn.
KonuyecTtBo BellecTBa.
MocTosHHas ABoragpo

37

TennoBoe paBHOBecKe.
Temnepatypa u eé
namepeHue. Lkana
Temnepatyp Llenbcus




NaeanbHbin ra3 B MKT.

Bubnunoteka LLOK

38 | OcHoBHOE ypaBHeHME https://m.edsoo.ru/ff0c
MKT 4fde
AbcontoTHas
s BuGnvoTexa LIOK
39 PeA https://m.edsoo.ru/ffOc
SHEpPrun OBMKeHNs
511e
Mornekyn. YpaBHeHne
MeHpeneesa-KnanenpoHa
3akoH [lanbToHa.
40
[[a30Bble 3aKOHbI
JTabopaTopHas paboTta
«/ccnepoBaHue
41 3aBMCUMOCTUN MeXay
napamMeTpammn COCTOSHUS
paspexXeHHOoro rasa»
N
smeanasoM rase 1 v BuGnworera LOK
42 rﬂa budeckoe https://m.edsoo.ru/ffOc
P 570e
npencraBneHne
43 | BHyTpeHHsIs aHeprus Bubnuoteka LLOK

TepMOoaNHaMMNYECKOW
CUCTEMBbI 1 CNocobbl eé
n3ameHeHusa. Konmyectso
TennoTbl 1 paboTa.
BHyTpeHHAs aHeprus
OAHOATOMHOrO

https://m.edsoo.ru/ffOc
5952




noearnibHoro rasa

Bubnunoteka LLOK

44 | Bwngbl Tennonepepayn https://m.edsoo.ru/ffOc
5c36
YpaenbHasa TeNnNoOEmMKOCTb
BellecTBa. KonnyecTtso Bubnuoteka LLOK
45 | TennoTbl Npu https://m.edsoo.ru/ffOc
Tennonepenaye. 5¢c36
ApgvnabaTtHbi npouecc
:Ieepw?zmmilzl;):m n ero Bubninoteka LIOK
46 pMoA https://m.edsoo.ru/ffOc
NPUMEHEHME K
5efc
nsonpoueccam
e
47 Bﬁouoﬁ saKOH PUPOAE. https://m.edsoo.ru/ffOc
P 6230
TEpMOANHAMUKN
. Bubnuoteka LLOK
48 anHU'M”U'D'eMCTBMH v KA https://m.edsoo.ru/ffOc
TENNOBOW MaLLUHbI
600a
49 | Uwmkn KapHo u ero K4
Jkonormn4yeckue
50 | npobnembl
TEnO3HEPreTUKn
51 | O6Gobwarowmn ypok Bubnuoteka LLOK

«MonekynsipHasa duauka.

https://m.edsoo.ru/ff0c




OcHoBbl TepMmoanHaAMUKN»

938

KoHTponbHasa paboTa no
Teme «MonekynspHas

Bubnuoteka LLOK

52 https://m.edsoo.ru/ffOc
domsnka. OcHOBbI
6a50
TEepMOAMHaAMUKNY
MapoobpasoBaHue u Bubnnoteka LLOK
53 | koHgeHcaums. NcnapeHne https://m.edsoo.ru/ffOc
M KuneHue 63b6
e, sucrea oK
54 https://m.edsoo.ru/ffOc
BMNa)kHOCTb BO3ayXxa.
y 64d8
HacblweHHbIn nap
TBépooe Teno.
Kpuctannuueckue n
Aonpon caoiicTe BuGnorexa LOK
55 P https://m.edsoo.ru/ffOc
Kpuctannos. XXugkue
65f0
KpucTannbl.
CoBpemMeHHble
mMaTepuansbl
e ciiruorera LK
56 P HIA. https://m.edsoo.ru/ffOc
YpenbHasa TennoTa
6708
nnaesnexus. Cybnumauus
YpaBHeHWEe TenmnoBoro Bubrnmorexa LIOK
57| 7P https:/m.edsoo.ru/ffoc

OanaHca

6820




OnekTpusaums Ten.
OneKkTpuyeckuin 3apsa.

Bubnunoteka LLOK

58 https://m.edsoo.ru/ffOc
[1Ba BUAa anekTpuyeckux
6bcc
3apsgoB
MpoBogHUKN,
ANANEKTPUKN N Bubnunoteka LLOK
59 | nonynpoBogHWKKW. 3aKOH https://m.edsoo.ru/ffOc
COXpaHeHus 6bcc
3NeKTpPUYeCKoro 3apsaa
B y
sapagos. Savon Kynora Brvorera LIOK
60 PAA N y . https://m.edsoo.ru/ffOc
ToYeYHbIV ANEeKTPUYECKNI
6ced
3apsag
Hanps»k&HHOCTb
3S1IEKTPUYECKOro MNOSIs. Bubnuoteka LLOK
61 | [NpuHUMN cynepno3numnm https://m.edsoo.ru/ff0c
3NIEKTPUYECKMX NOSEN. 6df2
JINHMM Hanps>KEHHOCTH
P
QESISFTaOE?ZTMLIeCKOFO Bubnmorexa LIOK
62 P https://m.edsoo.ru/ff0c
nons. lNoteHyuan.
6f00
Pa3HocTb noTeHymanos
[MpoBOAHMKN 1
ANANEKTPUKN B Bubnunoteka LLOK
63 | anekTpocTaTU4ECKOM https://m.edsoo.ru/ff0c

none. lE',I/ISJ'IGKTpI/I‘-IeCKaFI
NPOHNLIAEMOCTb

7018




64

ONEKTPOEMKOCTb.
KoHaeHcaTop

Bubnuoteka LLOK
https://m.edsoo.ru/ff0c
7126

65

OnNEKTPOEMKOCTb

NIOCKOro KoHOgeHcaTtopa.

OHeprusa 3apsXKeHHoro
KOHOEeHcaTopa

Bubnunoteka LLOK
https://m.edsoo.ru/ff0c
72c0

66

JTabopaTopHas paboTa
"NamepeHune
3IEKTPOEMKOCTU
KoHOeHcaTopa"

67

MpuHUMN gencTeus u
npuMeHeHne
KOHOEHCaTOpOB,
KOMMpoBarnbHOro
annapaTta, CTPyWHOro
npuHTEpa.
OnekTpocTaTnyeckas
3awmTa. 3asemMmnenme
anekTponpubopos

68

ONEKTPUYECKNI TOK,
yCIoBus ero
CYLLIECTBOBaHMUS.
MocTosiHHBIN TOK. Cuna
TOKa.

69

HanpsiokeHue.
ConpoTtusneHue. 3akoH




Owma gn4ga yyactka uenm

70

MocnepoBartenkbHoe,
napannensHoe,
CMeLLaHHOoe coeauHeHne
NPOBOAHMKOB.
JTabopaTopHas paboTa
«WM3yyeHne cmelaHHoOro
COEAVHEHMUS1 PE3NCTOPOB»

Bubnunoteka LLOK
https://m.edsoo.ru/ffOc
74f0

71

PaboTta n MmoLHoCTb
3NEKTPUYECKOTrO TOKA.
3akoH [xoyns-JleHua

bubnuoteka LLIOK
https://m.edsoo.ru/ff0c
7838

72

3akoH Oma ansa nonHon
(3amkHyTON)
3NIEKTPUYECKON Lienu.
KopoTkoe 3amblkaHue.

Bubnunoteka LLOK
https://m.edsoo.ru/ff0c
7ael

73

JlabopaTtopHas paboTa
«U3mepenne 3C
MCTOYHMKA TOKa 1 ero
BHYTPEHHEro
CONPOTUBNEHNSA»

74

ONeKTpoHHas
NpPOBOAUMOCTb TBEPAbIX
MeTannoB. 3aBUCUMOCTb
COMPOTUBIEHNA METannos
OT TemnepaTypbl.
CBepxnpoBoaMMOCTb




OnNEeKTPUYECKNIA TOK B

75 | Bakyyme. CBoncTBa
3NEKTPOHHbIX MY4YKOB
MonynpoBOAHMKK, NX
cobCTBEHHAs 1
npumecHas Bubnuoteka LLOK
76 | npoBoammocTb. CBoKCTBa https://m.edsoo.ru/ffOc
p—n-nepexoaa. 84ae
[MonynpoBoAHUKOBbLIE
npuodopsbl
ONEKTPUYECKMIA TOK B
e e sisrucrera LK
77 https://m.edsoo.ru/ff0c
dnekTponuTnyeckas
82ba
anccoumnaums.
QnekTponus
NEeKTPUYECKNI TOK B
2\3‘Zx.%a;gcmﬂfenbk|blﬁ Bubnvoreka LIOK
78 . https://m.edsoo.ru/ff0c
N HECAaMOCTOATENbHbIN
84ae
pa3spsa. MonHus. Nnasma
AnekTpuyeckme npmbopsl
N YyCTPOUCTBA U NX Bubnuoteka LLOK
79 | npakTuyeckoe https://m.edsoo.ru/ffOc
npumMmeHeHue. lNpasuna 86fc
TeXHUKM 6e3onacHoCTH
80 | O6Gobwarowmn ypok Bubnunoteka LLOK

«InekTpogMHaMmuka»

https://m.edsoo.ru/ff0c




88be

KoHTponbHasa paboTa no
Teme «AnekTpocTaTuka.
81 | lMocTosAHHbIN
3IEKTPUYECKUIN TOK. TOKK
B pasfnMYHbIX cpeaax»

Bubnunoteka LLOK
https://m.edsoo.ru/ff0c
8a8a

82 y
Cuctematusaums 3HaHUN,
10 aHanms un pellueHune
1 KOMOUHMPOBAHHbIX 3a4au.
10 Pes3epBHbIN YPOK. Bubnuoteka LLOK

O6o6watoLmin ypok no
Temam 10 knacca

https://m.edsoo.ru/ff0c
8f6c

OBLUEE KOJNMYECTBO
YACOB IO NPOIrPAMME

102




11 KITACC

Ne KoauvecTBo yacoB
DJIeKTPOHHbIE
Jara uudgposbie
n | Tema ypoka KounTtposabnbie IIpakTHyeckue
Bcero U3yYeHUs o0pa3oBaTe/bHbIE
/ padoThI paGoThI
pecypcsl
n
IlocTosIHHEIE MAarHUTHI U UX
B3aUMOJICHCTBHE.
bu6mmoreka [JOK

MarnutHoe nosie. Bektop
MarHUTHOW MHTYKIIHH.
JIMHUM MarHuTHOM
UHAYKLIUN

https://m.edsoo.ru/ff0c977
8

MaruutHoe noine

«ccnenoBanne IeUCTBUSI
TIOCTOSHHOT'O MarourTa Ha
PaMKy C TOKOM

5 MIPOBOJHMKA C TOKOM. OIBIT ) bubnnorexa [JOK
Opcrena. Bzaumoneiictere https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
JlaGopatopHas pabora

3 «H3 EeHHI; Marrr)mmoro 1 1 bubmmorexa LIOK

Y https://m.edsoo.ru/ff0c98fe
TIOJIS KATYIIKU C TOKOM
JleficTBHE MAarHUTHOI'O MOJIS
Ha MTPOBOJIHUK C TOKOM.
Cuna Amrepa.
bu6mmoreka [JOK
4 JlabopaTopHas pabota 1 1

https://m.edsoo.ru/ff0c9ac0O




JlelicTBME MarHUTHOTO TIOJISI
Ha JBHXKYIIYIOCS
3apsuKEHHYI0 yacTtuily. Cuna
Jlopenna. PaGoTta cuiib
Jlopenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

DneKTpoMarHuTHas
uHayknus. [lotok BekTopa
MarHuTHOM uHaykuuu. 9J1C
UHAYKIHUU. 3aKOH
3JIEKTPOMArHUTHOMN
naaykunn Papanes

JlaboparopHas pabota
«Uccnenosanue sBICHUSI
3JIEKTPOMATrHUTHOMN
WHTYKIAFDY

bu6nunoreka [JOK
https://m.edsoo.ru/ff0cal 50

NHayKTUBHOCTD. SIBIICHUE
camounaykimu. IJC
CaMOMHIYKIMH. DHEPIus
MAarHUTHOTO TIOJIS KaTyLIKU
C TOKOM.
DIEeKTPOMArHUTHOE T0JIe

bubmuoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuuecKkue ycTpoucTsa u
UX IIPUMEHEHHUE:
IIOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHHUTHI,
3JIEKTPOJBUraTENb,
YCKOPUTEIIN 3IEMEHTAPHBIX




JaCTull, MHAYKIIUOHHAA
I1I€Yb

10

Ob6o06maromuit ypok
«MarnuTtHoe no’se.
DneKTpoMarHuTHas
UHAYKOUSA

bubmuoreka [JOK
https://m.edsoo.ru/ff0cab&2

11

Konrponsnas padora mo
Teme «MarHuTHoe 1oie.
DneKTpoMarHuTHas
UHIYKLIUSD)

bu6nunoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHUYECKHUE
Konebanus. ['apMoHNYecKue
KoneOaHus. YpaBHEHHE
TApPMOHHYECKHUX KOJICOAHHIA.
[peBparienue sHepriu

bu6nuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTopHas pabora
«HccnenoBanue
3aBHCUMOCTH TEPHOIA
MaJbIX KojiebaHuii rpys3a Ha
HUTH OT JAJTUHBI HUTH U
MAacchl Tpy3a»

14

KonebarenbHbIit KOHTYD.
CBoOoHEIE
INEKTPOMArHUTHBIC
KoJIEOAHHUs B HI€aIbHOM
KoJe0aTeTbHOM KOHTYPE.
AHAJIOTHSI MEXTY

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cb82
0




MEXAaHNYCCKUMHU U
3JI€KTpOMaFHI/ITHBIMI/I
KOJIEOaHUSAMU

15

®opmyna Tomcona. 3akoH
COXpaHeHI/ISI 3HCpI‘I/II/I B
HJieaIbHOM KoJie0aTeIbHOM
KOHTYype

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o
3aTyXaroluX KoJeOaHUsX.
BriHyxcHHBIE
MeXaHUYECKHe KoJeOaHuMsI.
Pesonanc. BeinykaeHHbIE
3JIEKTPOMarHuTHbIE
Kosie0aHus

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cbby
6

17

IIepeMeHHBIN TOK.
CunycouaabHbIN
IIEPEMEHHBIN TOK.
MoOUHOCTh NEPEMEHHOTO
TOKa. AMILTUTYIHOE U
JICUCTBYIOILEE 3HAYEHUE
CHUJIBI TOKA Y HATIPSDKCHUS

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cbd3
4

18

Tpancdopmarop.
[IpousBoacTso, nepenaya u
norpedieHue
3IEKTPUYECKON SHEPTUU

19

YcerpolictBo u
MPAKTUYECKOE MPUMEHEHUE

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cc324




AJIEKTPUYECKOTO 3BOHKA,
reHeparopa nNepeMeHHOTro
TOKa, JIMHHUI
3JIeKTpoIepeaad

20

DKOJIOTMYECKHE PUCKU IIPU
MIPOU3BOJICTBE
anekTposHepruu. Kynsrypa
WCIOJIb30BaHUS
AJIEKTPO3HEPIUHU B
HOBCEIHEBHOMN KU3HU

21

Mexann4decKue BOJIHBI,
YCJIOBHSI paclIpOCTPAaHEHHUS.
[Tepuoa. Cxopoctb
pacnpoCTpaHEeHUs U JUIMHA
BOJHBIL. [lonepeunsie n
MPOAOJIbHBIE BOJIHBI

bu6nunoreka [JOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpOCTb 3ByKa.
I'poMkocTs 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cccOc

23

DIEKTPOMArHUTHbIE BOJIHBI,
HX CBOMCTBA U CKOPOCTb.
[Ixana 3MEKTPOMarHuTHBIX
BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ccfe0

24

[IpuHIMIIBI paIHOCBS3U U
TeneBuaeHus. Pazsurne
CPEACTB CBS3H.
Pannonokanus




KonTponbhas pabota

bu6nmoreka [JOK

25
«Koiebanust 1 BOIHBI» https://m.edsoo.ru/ff0cc68
[IpssMonuHenHOe
pacrpocTpaHeHHe CBETa B bubnmnorexa [JOK
26 OJIHOPOJTHOM cpeJie. https://m.edsoo.ru/ff0cd35
TouyeyHLI HCTOYHUK CBETA. 0
JIyu cBera
OTtpaxeHue cBeTa. 3aKOHbI
7 OTpaKECHUS CBETA. bubnmnorexa [JOK
[MocTpoenue n3o0paxeHmit https://m.edsoo.ru/ff0cd4e0
B IJIOCKOM 3€pKajie
[IpenomiieHue ceera.
ITonnoe BHyTpeHHEE
28 orpaxenue. IIpenensHbIN bubnmorexa [IOK
P - Hpe https://m.edsoo.ru/ff0cd7{6
YTOJI IOJTHOTO BHYTPEHHETO
OTpaXKEHUS
JlaGoparopHas paborta
29 «I/ISMI:: eHII)/Ie H(E(aSaTeJ'I}I Bubmorexa IOK
p https://m.edsoo.ru/ff0cd67a
MPEJIOMIICHUS CTEKIIa»
JIunsel. [loctpoenue
30 MU300paKCHHI B JIMH3E. bubnnorexa [JOK
dopMyia TOHKOU JTUH3BI. https://m.edsoo.ru/ff0cddle
VBeanueHne TUH3EI
JlabopaTopHas pabota
31 «HccnenoBannue CBOMCTB

M300paKCHHH B JIMH3AX)




Hucnepcus ceera.
CI10KHBII cocTaB 0eI0ro

32 | cgera. lIer. JlaboparopHas
pabora «Habmonenue
JUCIIEPCUM CBETa»
HNurepdepenuns crera.

33 | Jud I:Eull)/m cBeTa bubnuorexa [JOK

P - https://m.edsoo.ru/ff0ced22

Hudpakuronnas pemeTka

34 [TonepedyHOCTH CBETOBBIX bub6nuoreka [IOK
BOJH. [lonspuzanus ceera https://m.edsoo.ru/ff0cf02e
OnTrueckue mpruOOPHI U

35 | ycrpoiicTBa U YyCIOBUS UX
6€3011acHOTO NMPUMEHEHUS
['panuLIBI TPUMEHUMOCTH

16 KJIACCHUYECKON MEXaHUKH. bu6mmoreka [IOK
[ToctynaTel cienuanbHOM https://m.edsoo.ru/ff0cf862
TEOPHUH OTHOCUTEIIBHOCTHU
OTHOCHUTENBHOCTH

37 OJTHOBPEMEHHOCTH. bu6mmoreka [IOK
3amenJieHUe BpEMEHH U https://m.edsoo.ru/ff0cfa42
COKpAIllEHUE JIJTUHBI
DHeprus u UMITYJIbC

18 PEAATUBUCTCKOM YaCTULIBI. bubnuorexa [JOK
CBs13b MaccChl ¢ SHEPTHEN U https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPTrus MOKOs

39 | KontponsHas pabota bubmuorexa [JOK

«Onruka. OCHOBBI




CIIEIMAIBHON TEOPHUH
OTHOCHUTEIBLHOCTH

https://m.edso0.ru/ff0cf610

®otonsl. Gopmyia [1nanka.

bu6mmoreka [JOK

40
DHeprusi ¥ UMIyJbC POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIEI0BAHUE
41 (I)OT(F)):aq)(peKTa OHBII[TLI AT bubmmorexa LIOK
’ U https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonsl hoTordhdexTa.
® u(b(b . bubnuorexa [JOK
YpaBHeHue DUHIITEHHA 15
42 https://m.edsoo.ru/ff0d015
dotorddekra. «Kpachas .
rpanuna» porosddexra -
JaBnenue ceera. Onbitsl I1. bubnuorexa [JOK
43 H. JleGeneBa. Xumuueckoe https://m.edsoo.ru/ff0d04a
JIEVICTBUE CBETA 6
TexHnuecKkue ycTpoicTsa u
MPAKTHYECKOE TPUMEHEHUE:
44 | dotornemeHT, GOTOIATIHK,
CoJIHEeUHas OaTapes,
CBETOINO.I
Pemenue 3amaq mo reme bu6mmoreka [IOK
45 «DNeMeHTEI KBAaHTOBOM https://m.edso0.ru/ff0d030
ONTUKNY 2
Monpens atoma TomcoHa.
Omnertel Pesepdopaa o Bubmzorexa LIOK
46 peop https://m.edsoo.1u/ff0d09 1

pacCesiHUIO Oi-4aCTHLI.
[Inanerapnast MoJeIb aTOMa

a




47

[Toctynater bopa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0dOafa

48

N3nydenue u nornoiieHue
(hOTOHOB MpH TIEpexoie
aToMa C OJTHOTO YPOBHS
SHEpPruu Ha pyrou. Buael
CIIEKTPOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0afa

49

BonHoBEBIE CBOlICTBA
yactull. Bonnsl e bpoitns.
KopmnyckynsipHO-BOJIHOBOM
nyanu3M. CIIOHTaHHOE 1
BBIHYX/ICHHOE M3JIy4EeHHE

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d0cal

50

OTtkpbITHE
pannoakTuBHOCTHU. OIIBITHI
Pezepdopaa o
OIIpe/ICNICHUIO COCTaBa
PaAMOAKTUBHOTO U3ITYUYCHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiictBa anbda-, 6eta-,
FaMMa-I/I?JIy‘-IeHI/ISI. BJII/ISIHI/IG
pa)II/IoaKTI/IBHOCTI/I Ha
JKHUBBIC OpFaHI/I3MBI

52

OTKpbITHE IPOTOHA U
HeWTpoHa. M30TOmE!.
Annda-pacna.
DNEeKTPOHHBIN U
NO3UTPOHHBIN OeTa-pacra.
lNamma-uzmydenue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d116
2




53

DHeprusi CBSI31 HYKJIOHOB B
anpe. SlnepHbie peakuuu.
SnepHblit peaktop.
[TpoGnemsbl, MepCreKTHBHI,
9KOJIOTHYECKUE aCTIEKThI
SAJIEPHOW SHEPTETUKHU

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d135
6

54

DNeMeHTapHBIC YaCTHUIIBI.
OTKpBITHE O3UTPOHA.
Mertoasl HaOIIOAEHUA U
perucrpanuu
3JICMEHTAPHBIX YaCTHIL.
Kpyrasiii cTon
«DyHAaMEHTAJIbHbBIC
B3auMozeiicTeusa. Eauncrso
(hbU3UIECKON KapTHUHBI
MUDPa»

bu6nunoreka [JOK
https://m.edsoo.ru/ff0d0e3
8

55

Bun 3Bé3nH0r0 HeOdA.
Co3sBesnus, spKue 3BE3HI,
IJIAHETHI, UX BUAUMOE
nemxenne. ConHeuHas
cHcTeEMa

56

Counnrte. ConHeunas
aKTUBHOCTL. ICTOYHHUK
sHepruun CoJiHIIa U 3BE3]T

57

3BE3bI, X OCHOBHEIE
XapaKTEPUCTUKU. 3BE3]IbI
TJIaBHOM




MOCJIEOBATENLHOCTH.
BnyTtpennee crpoenue
3B€31. COBpeMEHHbBIE
MPEICTABICHUS O
MIPOUCXOKJICHUH U
sporonnu CoJiHIa U 3BE3

58

Mnuneunstii [lyte — Hama
I'amaktuka. Ilonoxenue u
nemxenne CoHIa B
lNanakTuke. ['agakTUKH.
UYeEpHble ObIpHI B sApax
raJlakTHK

59

Bcenennas. Paz6eranue
raJlakTuK. Teopus
bonpmioro B3peiBa.
PennkroBoe uznydeHue.
MeraranakTuka

60

Hepemennsie mpoGiembl
aCTPOHOMUU

61

Konrponsnas padora
«IJeMEHTBl aCTPOHOMUH U
acTpou3ukm»

62

O6o06matomuii ypok. Posb
(hM3HUKHN 1 aCTPOHOMHH B
9KOHOMHUYECKOM,
TEXHOJIOTHYECKOM,
COIIMAJIbHOM U 3THYECKOMN




chepax neaTeaTbHOCTH
9eoBeKa

63

Ob6o6maromuii ypok. Poib
U MeCTO (U3UKH U
aCTPOHOMUU B
COBPEMEHHOM HAYYHOM
KapTUHE MHpa

64

Ob6o6maromuit ypok. Posib
(bu3nveckoil Teopun B
(dbopmupoBaHUU
MPEJCTABICHUHN O
¢bu3nveckoil KapTHHE MUpa

65

Ob6o6maromuit ypok. Mecto
(u3nIecKoil KapTHHBI MUpa
B 00IIEM psTy
COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX NPEICTaBICHUH O
pUpOJIC

66

PesepBHBIii ypOK.
MarunutHoOE€ 1osie.
OneKTpOMarHuTHas
VHAYKLUS

67

PezepBHbIii ypok. OnTuka.
OcHOBBI crielMaJIbHON
TEOPHUH OTHOCUTEIIBHOCTHU

68

Pesepnriii ypok. KBanToBast
¢buznka. DIeMeHTH

butmmoreka [JOK
https://m.edsoo.ru/ff0d178




aCTPOHOMUU U acTPOPU3UKU

|~

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIl YYHEHUKA

METOANYECKHUE MATEPHUAJIbBI IS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET






