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HHOACHUTEJIBHASA 3AIIMCKA

[IporpamMma mo ¢u3uke 6a30BOro ypoBHS Ha YPOBHE CPEAHEr0 OOILEro
oOpa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUH U TpeOOBaHUH K pe3yIbTaTaM
OCBOCHHMSI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMBbl, mpecTaBieHHbIX B DT'OC
COO, denepanbHOl TporpaMMbl y4eOHOrO MpeAMETa, a TaKkKe C y4ETOM
benepanbHON pabodeil MporpaMMbl BOCIIUTAHUS U KOHICMIIUU TPETIOIaBaHUS
yueOHoro npeaMera «dusnkay B 00pa3oBaTelbHbIX opraHu3anusax Poccuiickoi
®denepanyu, peaau3yonMX OCHOBHbIE 00pa30BaTEIbHbIE POTPAMMBI.

Conepxkanue mporpaMMbl 1o (GU3HWKE HaAMpaBiIeHO Ha (OPMHPOBAHUE
€CTEeCTBEHHO-HAYUYHOUW KapTUHbI Mupa oOydaronuxcsi 10-11 kiaccoB mnpu
oOyyeHnn wuxX (Qusnke Ha ©0a30BOM YypOBHE Ha OCHOBE CHCTEMHO-
AesITEeNbHOCTHOTO  moaxoxaa. Ilporpamma 1o  (u3uMKe  COOTBETCTBYET
tpeboBanmsiM OPI'OC COO K MmIaHUPYyEeMBIM JHUYHOCTHBIM, TMPEAMETHBIM U
MeTaIpeAMETHBIM pe3yJbTaTaM 00y4YeHUs, a TAK)KE YIUTHIBAET HEOOXOIUMOCTh
peanu3ani  MEXKIPEIMETHBIX CBS3€d (U3NKH C €CTeCTBEHHO-HAYyYHBIMU
y4eOHBIMU TIpeAMeTaMu. B Hell ompenemnstoTcsi OCHOBHBIC IE€H W3Y4YCHUS
(Gu3MKKN Ha YPOBHE CpeHero oduero oopa3oBanus, MIaHUPYEMbIE Pe3yIbTaThl
OCBOEHHUSl Kypca (IM3HMKHU: JHUYHOCTHBIC, METAamlpeIMETHbIE, MpeIMeTHbIe (Ha
0a30BOM YpOBHE).

[Iporpamma no pu3uKe BKIIOYAECT:

e IUIAHUPYEMBbIE PE3yJIbTaThl OCBOCHHMSI Kypca (pU3uKu Ha 0a30BOM ypOBHE,

B TOM YHCJIE IPEIMETHBIE PE3YJIBTATHI 110 F0JIaM 00yUYEHUS;

e cojepkaHue yueOHOTO penmera « Du3nKay 1mo rogaM oOoydeHusl.

®du3nka Kak Hayka 0 HauOosiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTyINas B
KauecTBE y4eOHOro IpeAMETA B IIKOJIE, BHOCUT CYLIECTBEHHBII BKJIA/l B CHCTEMY
3HaHWK 00  okpyxkawmem wmupe. llkombHBIE  Kypc  Gu3uKH  —
CUCTEMOOOPA3yOUMI JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB,
MIOCKOJIBKY (PU3WYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLECCOB U SIBJICHUH,
M3y4aeMbIX XUMUEH, Omosiormei, ¢uzmueckor reorpadueid m acTPOHOMHEH.
Hcnonp30BaHne M akTUBHOE NpPHUMEHEHWE (PU3MYECKUX 3HAHUI Omperenser
XapakTep M pa3BUTHE Pa3HOOOPA3HBIX TEXHOJNOTMH B cdepe 3HEpPreTuKH,
TPaHCIIOPTa, OCBOCHHSI KOCMOCA, MOJIyYEHUSI HOBBIX MaTEPUAJIOB C 33JaHHBIMU
cBoiicTBaMH ® JApyrux. W3yueHune (U3MKM BHOCHUT OCHOBHOM BKIJIAJ B
(OopMHpOBaHHE ECTECTBEHHO-HAYYHOM KapTUHBI MHpa OO0ydarolluxcs, B
dbopmMupoBaHME€ yMEHUM TPUMEHSTh HAYYHBIH METOJA TO3HAHUS MpPHU
BBITIOJITHCHUH UMH YICOHBIX HCCIICIOBAaHUM.

B ocHOBy kypca ¢u3ukm nsi ypoBHSI CpeIHEro oO0Iero o0pa3oBaHUs
MOJIOKEH DS HACH, KOTOpPbIE MOYKHO paccMaTpuUBaThb KaK HPHUHIUIBL €ro
MOCTPOEHUSL.

Hoes yenocmnocmu. B COOTBETCTBUU C HEH KypC SBIISETCS JOTHYECKU
3aBEPILIEHHBIM, OH COJICPKUT MaTEpHAIl U3 BCEX pa3/ieNoB (DU3UKH, BKIIOYAET KaK
BOITPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW MaTepuan Kypca (U3UKA
o0BeaMHEH BOKPYr (u3nueckux Teopuil. Bemymmum B Kypce sBIseTcs
(bopMHpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MAaT€pUH, BEILIECTBE U
ToJIe.

Hoesa cymanumapuzayuu. E€ peanuzauus NpeanoyiaraeT UCIOJIb30BAaHUE
I'YMAaHUTAPHOTO MOTEHIHANA (U3HYECKON HAYKU, OCMBICIEHUE CBS3H PAa3BUTHS
bu3ukn ¢ pa3BuUTHEM OOIIEeCTBAa, a TakXke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U HKOJIOTMYECKUMU MTPOOTIEMaMHU.



Hoesa npuxnaownoti Hanpasenennocmu. Kypc Qusuku mnpenmnonaraer
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTHUECKUX MTPUIIOKEHUN
W3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoesn skonoeuzayuu peanusyercs NOCPEACTBOM BBEIEHUS 3IIEMEHTOB
collep KaHMsl, TOCBAMIEHHBIX OSKOJOTMUYECKHM TMpo0jIeMaM COBPEMEHHOCTH,
KOTOPBIE CBS3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a TaKkXke 00CYXICHUS
npoOJeM  palMOHAIBHOTO  TPHUPOJAOIONB30BAHUA M IKOJOTUYECKOUH
0€30I1aCHOCTH.

CrepKHEBBIMH dJIEMEHTaMU Kypca (PU3UMKH HA YPOBHE CPEIHET0 OOIIero
oOpa3oBaHuUs SABJISAIOTCS Puznueckue Teopuu ((opMUpOBaHHE MPEICTABICHUHN O
CTPYKTYpE MOCTpOEHUST PU3NUECKON TEOPHH, PO (yHIAMEHTATHHBIX 3aKOHOB
U TPUHIMIIOB B COBPEMEHHBIX TPEJCTABICHUAX O MPHUPOJAE, TpPaHUIIAX
MPUMEHUMOCTH TEOPHUH, IJIsl OMHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUU U
MPOIIECCOB).

CucteMHO- eI TENHPHOCTHBIN MOIX0/T B Kypce (DU3UKH pean3yeTcs MPexIe
BCETO 3a CUET OpraHU3aIlK IKCIIEPUMEHTATIBLHOUN JACSITEIIbHOCTH 00YyYaIouXCsl.
s 6a30BOTO ypoBHS Kypca (PHU3MKHM — OTO MCIOJB30BAaHUE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB M JabOpaTOpHBIX padoT,
KOTOpBIE B TIpOrpaMme 1o (pu3uke 0ObEAMHEHBI B OOIIMI CITUCOK YIYCHUIECKUX
MPaKTUYECKUX padoT. Beljenenue B yka3aHHOM MEPEeUHe J1abopaTOPHBIX padoT,
MPOBOJMMBIX IS KOHTPOJISI W OIEHKH, OCYIIECTBIISIETCS YyYaCTHUKAMHU
00pa30BaTEeNBbHOTO MpOoLIecCa HCXOJs M3 OCOOCHHOCTEW IUIAHWPOBAHUA U
ocHamleHus: kaOuHeta ¢u3uku. I[lpu »TOM obOecrmeyuBaeTcsi OBJaJCHUE
O0OyJaroIMMUCS YMEHUSIMH TPOBOJAUTH KOCBEHHBIC M3MEPEHHUS, UCCIICIOBAHUS
3aBUCUMOCTEH (U3MYECKUX BEIMYMH M TOCTAHOBKY ONBITOB IO IPOBEPKE
MIPEITOKEHHBIX TUTIOTES.

Bonbpmoe BHMMaHHWE yIENSETCS PEIICHUIO PACUYETHBIX W KAUYeCTBEHHBIX
3amay. [Ipu 3ToM U1t pacu€THBIX 33724 TPHOPUTETOM SIBIISTFOTCS 3a/1a4U C SIBHO
3aJIaHHOHN (PU3UYECKON MOJIEIBIO, TIO3BOJISIOIINE TPUMEHSATh N3YYCHHBIC 3aKOHBI
¥ 3aKOHOMEPHOCTH KaK W3 OJIHOTO pasjieyia Kypca, TaK U HHTETPUPYS 3HAHUS U3
pa3HbBIX pa3nenoB. [l Ka4eCTBEHHBIX 3a/lady MPHOPUTETOM SIBJISIOTCS 3aaHUs
Ha 00BSCHEHUE MTPOTEKAHUS (PU3UUECKUX SIBICHHUI U MPOIIECCOB B OKPYKAIOIIEH
KU3HH, TpeOyromue BbIOOpa (PU3NYECKONW MOIENTH IJisi CUTYallMH IMPaKTHUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun c¢ TtpeboBanusiMu PI'OC COO Kk wmarepuanbHO-
TEXHUUYECKOMY o0eclieueHn0 ydyeOHOoro mporecca 0a30BbIi ypOBEHb Kypca
GU3MKM Ha YpPOBHE CpeaHero oOmero oOpa3oBaHWs JOKEH HW3y4aThCS B
YCJIOBHSIX TIPEIMETHOTO KaOnHeTa (PU3UKHU WIN B YCIOBUSX WHTETPUPOBAHHOTO
KaOWHEeTa MpPEeJAMETOB €CTECTBEHHO-HAy4YHOro LHKIAa. B kaOuHeTe Qu3MKu
JOJDKHO OBITh HEO0OXOAMMOE JIabopaTopHOE OOOpPYAOBAHHUE ISl BBHITIOJIHEHUS
YKa3aHHBIX B TpOrpaMMme MO (U3UKE YUCHHYECKUX NPAKTHICCKUX pPabOT U
JAEMOHCTPALMOHHOE 000pyAOBaHNE.

JleMoHcTpalinoHHoe o0OopyaoBaHue GOpMUPYETCSI B COOTBETCTBUM C
MPUHITUIIOM MHWHHMAJIBHONW JIOCTATOYHOCTH M 00ECIeUrMBaEeT MOCTAaHOBKY
MEPEUYNCICHHBIX B TpOrpaMMme IO (HU3MKE KIFOUYEBBIX JIEMOHCTPAIU IS
WCCJICIOBAHMSI HW3Y4YaeMbIX SIBJICHHH W MPOIECCOB, OMIUPHUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlabopatopHoe 0OOpyIOBaHHWE JISI YUYEHUUECKUX MPaKTUUYECKUX pabdoT
dbopMupyeTCs B BUAC TEMAaTUYECKUX KOMIUICKTOB M 00ECTICUNBACTCS B pacyéTe
OJTHOTO KOMIUICKTa Ha JByX oOydJaromuxcs. TemMaTHdeckne KOMIUIEKTHI
1abopaTOpHOTO 00OPYMOBAaHUS JODKHBI OBITH TMOCTPOSHBI HA KOMILJIEKCHOM



MCIIOJIb30BAaHUU aHAJIOTOBBIX M IU(PPOBHIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ IU(PPOBBIX TAOOPATOPHUIA.
OCHOBHBIMHU TICJISIMHU H3y4YCeHUS PUZUKHU B 00IIEM 00pa30BaHUU SBIISTFOTCS:

(dbopMHpOBaHHE MHTEpECca M CTPEMIICHHS OOYYalOIMIUXCS K HAyYHOMY
U3YUYCHHUIO MPHUPOJIbI, PA3BUTHUEC MX HHTEILICKTYyaJbHBIX U TBOPUECKHX
CIIOCOOHOCTEN;

pa3BUTHEC TMPEACTABICHUH O HAyYHOM METOJE IIO3HAHUSA U
(hOpMHpOBaHHE HCCICAOBATEIbCKOTO OTHOIICHUS K OKPYIKAIOIIUM
SIBIICHUSIM

(GhopMHpOBaHHE HAYYHOI'O MHUPOBO33PCHHUS KaK pe3yjbTaTa HM3y4YCHUS
OCHOB CTPOCHHS MaTCPHH M (PYHIaMEHTAIbHbBIX 3aKOHOB (DPU3HKHU;
dbopMHpOBaHHEe YMEHHUH OOBSCHATH SBJICHUSA C HCIIOJB30BAaHUEM
(bu3HYeCKUX 3HAHUH ¥ HAYYHBIX JOKA3aTeIbCTB;

(hopMHpOBaHUE MPEACTABICHUH O POJIM (PU3UKH JJI Pa3BUTHS JAPYTHX
CCTECTBCHHBIX HAyK, TCXHUKU U TCXHOJIOTHH.

JlocTmKeHNE ATUX Tielield 00eCIIeunBacTCs PEIICHUEM CICIYIOMMX 3a1ad B
IpoIiecce M3yUeHHs Kypca (PU3MKH Ha YPOBHE CPEIHEro 00IIero oopa3oBaHus:

NpUOOpETeHHE  CHCTEeMbl  3HaHUKM 00  o0mux  u3HUecKux
3aKOHOMEPHOCTAX,  3aKOHax, TEOpHUsX, BKJIOYAas  MEXAHUKY,
MOJICKYJIIPHYIO (PU3UKY, JJICKTPOAMHAMUKY, KBAaHTOBYIO (GU3HKY U
DIIEMEHTHI aCTPO(DHU3UKH;

dbopMupoBaHWEe YMEHUW TPUMEHSATH TEOPETHUYECKUE 3HAHWS IS
0ObsSICHEHUS (PUBMYECKUX SBJICHUW B NPUPOJAE U ISl MPUHATHS
MPAKTUYECKUX PELUICHUM B MIOBCEIHEBHOW KU3HU;

OCBOEHHE CMOCOOOB pENIEHUs Pa3IUYHBIX 3aJad C SIBHO 3aJaHHOMI
bu3nYecKoil MOJIENbI0, 3a7ad, MOAPa3yMEBAIOIINX CaMOCTOSTEIBHOE
co3ganue GU3NIECKON MOJIENH, aIeKBAaTHOU YCIOBHAM 3a]1a4H;
NOHUMaHuEe (PU3NYECKUX OCHOB W MPHUHIUIIOB JEHCTBUS TEXHHUUECKHUX
YCTPOMCTB W  TEXHOJIOTMYECKHX IMPOIECCOB, UX BIUSHHUS Ha
OKPYKAaIOIIYIO Cpeny;

OBJIQJICHUE METOJIAMHU CAMOCTOSTEIIbHOTO IUIAHUPOBAHUS U IIPOBEICHUS
(bU3HYEeCKNX SKCIIEPUMEHTOB, aHAJIN3a M UHTEPIPETAUA HHPOPMAIIUH,
ONPENEITICHHS JOCTOBEPHOCTH MOJYUYEHHOTO PE3yJIbTaTa;

CO37aHue YCIIOBHM IS pa3BUTUA YMEHUU IIPOEKTHO-
HCCIIEIOBATENbCKOM, TBOPUECKOU JIESITETbHOCTH.

Ha u3yuenue ¢usuku (06a30BbIii ypOBEHb) Ha YPOBHE CPEIHEr0 OOILEro
oOpazoBanus orBoautcsi 136 gacos: B 10 xmacce — 68 gacos (2 yaca B HEIEIO),
B 11 kimacce — 68 vacoB (2 4aca B HE/ICIIO).

[Ipennmaraemeiii B mporpamMme mo (u3uKe MepedeHb J1a0OpaTOpPHBIX M
MPAKTUYECKUX PadOT SBISETCS PEKOMEHIOBAHHBIM, YUYUTENh JEIaeT BHIOOP
MPOBEICHMs JTA0OPATOPHBIX PA0OT M OMBITOB C YYETOM HWHIUBUIYATBHBIX
0COOEHHOCTEM 00yYaromunXCs.



COAEPKXAHME OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka ¥ MeTOAbl HAYYHOT O TO3HAHUSA

®dusuka — Hayka o npupoe. Hayunble METOAbI TO3HAHUS OKPYKAFOLIETO
mupa. Ponp 3KcrepuMeHTa W TEOpUH B IMPOLECCE IMO3HAHUS IMPUPOJIBL.
DKCHEpUMEHT B (PUBHKE.

MonenupoBanue GU3NIECKUX SBJICHUHN U MpoiieccoB. HayuHbie TUIIOTE3HI.
duznyeckue 3aKOHbI U TeOpUr. [ paHUIIbI MPUMEHUMOCTU (HU3UIECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUA.

Ponb 1 mecTo ¢pusuku B GOpMUPOBAHUU COBPEMEHHOW HAYYHOM KapTHUHBI
MHPA, B TPAKTUYECKOMN AEATEIIbHOCTHU JIFOAEH.

Jlemoncmpayuu

AHanoroBeie U IU(POBBIE H3MEPUTEIHHBIE MPUOOPHI, KOMITBIOTEPHBIE
JTATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHre. OTHOCUTEIIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cuctema otcu€ta. Tpaekropus.

Ilepemerienue, CKOpOCTh (CpeaHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOpEHHE MaTepHaJIbHOM TOYKH, UX MPOEKIHMH HAa OCU CUCTEMbI KOOPIUHAT.
CnoxeHue nepeMenieHui u CI0KeHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHOE ABMXeHHE. | paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, MyTH U MepeMEUICHUs
MaTepUabHOW TOYKH OT BPEMEHH.

CBobOoaHOE TajieHue. Y CKOpeHrne CBOOOHOTO MaCHHS.

KpuBonuueitnoe paBwxeHue. JIBH)KEHHE MaTepHadbHOM TOYKHA IO
OKPY>XHOCTH C TIOCTOSSHHOM 1O MOJYJII0 CKOPOCTBbIO. YTJOBas CKOPOCTb,
JUHEeHHas ckopocTh. Ilepron m gacrora oOpamieHus. LleHTpocTpemMuTeanrHOE
YCKOpPEHHUE.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: CIHIOMETP,
JBUKEHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE MTepeIayuu.

Jlemoncmpayuu

Mogenb cucTeMbl 0OTCUETA, WILTIOCTPALIUS KHHEMATHUYECKUX XapaKTePUCTUK
JIBUKCHMUSL.

[IpeoOpazoBaHue NBUAKEHUN C UCTIOI30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue nBHKEHHs Tena, OPOIIEHHOrO MOJ YIJIOM K TOPU30HTY M
TOPU30HTAIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaICHMUS.

Hanpapnenue ckopocTu npu ABUKEHUU 1O OKPYKHOCTH.

Vuenuueckuii akcnepumenm, 1abopamopusie pabomol

N3ydeHnne HepaBHOMEPHOTO JIBHXKEHUS C LIETBIO OMPEEICHUS MTHOBEHHOM
CKOpPOCTH.

UccnenoBanre COOTHOUIEHUSI MEXAY IMyTSAMH, MPONUIECHHBIMUA TEIOM 3a
MOCJIEA0OBATEIbHBIE PABHBIE MPOMEXYTKH BPEMEHH NPH PaBHOYCKOPEHHOM
JBUKEHUU C HAaYaJIbHON CKOPOCThIO, PABHOM HYJIIO.

N3ydenne nBuKEHNs MIapyKa B BI3KOU KUIKOCTH.

N3ydenue nBuxeHus Teia, OPOIIEHHOTO TOPU3OHTAIIBHO.



Tema 2. lunamuka

[Ipuanun otHocutensHOCTH ['amumes.  IlepBbld  3akoH  HproToHa.
NuepuuanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa
JUIS. MATEPUAJIbHOW TOUKHU. Tpernii 3akoH HproTOHA 111 MatepuaibHbIX TOYEK.

3akoH BcemupHOro taroteHus. Cuna Tsokectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buabsl Tpenust (1okos, CKOJIbXEHUs, KaueHwus). Cuiia TpeHwus.
Cyxoe tpenue. Cumna TpeHHs CKOJIBKEHHI U criia TpeHus nmokos. Koaddumment
TpeHus. Cuia CONpOTUBIICHUS MIPU JBUKEHHUU TeJa B )KUAKOCTU WJIU Ta3e.

[TocTymarenbHOE U BpalaTeabHOE IBIKEHHE a0COIIOTHO TBEPOTO TEa.

MOMEHT CHIIBI OTHOCHUTEIIBHO OCH BpamieHus. [limedo cuibl. YcimoBus
paBHOBECHUSA TBEPIOIO TeA.

TexHuueckne yCTpOWCTBA M IMPAKTUYECKOE INMPUMEHEHUE: MOIIINITHUKH,
JBU>KEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHEpUUM.

CpaBHeHHE MacC B3aUMOJEHCTBYOIIUX TEI.

Bropoii 3akon HerotoHa.

UN3smepenue cuit.

CrnoxxeHue cuJ.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopMaIiuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUYEHUS U CKOIbKEHUS.

VYcoBust paBHOBeCHs TBEPAOTro Tena. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenue ABMKEHUS OpyCKa M0 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHII YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3uHOBOM 00pa3slie, OT UX AeGopMaIi.

HccnenoBanne ycioBHi paBHOBECHs TBEPAOrO TeJd, MMEIOLIErO OCh
BpAILICHUA.

Tema 3. 3akonvl coxpaneHus 6 mexaHuke

Nmnynbc MatepuanbHOW TOUYKHU (T€a), CUCTEMbl MaT€pUANIbHBIX TOYEK.
NMnynbe cuiibl 1 U3MEHEHME WMITYJIbCA TeJla. 3aKOH COXPAHEHUs HMMITYJIbCa.
PeakTuBHOE NBUXKEHUE.

PaboTa cuiibl. MOITHOCTD CHJIBI.

Kunernueckass 3Heprusi MaTepHabHOM TOUYKH. Teopema 00 M3MEHEHUU
KUHETUYECKOUN YHEPTUU.

[TorenunanbHas SHEprusl. [TorennumanbHas SHEprus yIpyro
nedbopmupoBaHHOW mpyxkuHbl. [loTeHnuanbHas dSHeprus Tena BOJW3HU
ITIOBEPXHOCTH 3€MII.

[loTeHunanbHble W HENOTEHIMAJIbHbIE  CUIbl. CBA3b  paboOTHI
HENOTEHIHAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOW IHEPrUU CHCTEMBI TEIL.
3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTUU.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.

TexHuyeckre yCTpouCTBa U MPAKTUYECKOE MPUMEHEHNE: BOJOMET, KOIIED,
MPYKAHHBIN THACTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.



[Tepexon MOTEeHIIMATLHON YHEPTUU B KHHETUUECKYIO 1 OOPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3yuenne abCOMOTHO HEYNPYTroro yjapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsi3u pabOTHI CHITBI C HK3MEHEHUEM MEXaHUYECKON SHEPTUU
TeJIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Pa3znen 3. MoJsiekyasipHas pu3uka U TEPpMOAUHAMHMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETHYECKON TEOPUU U UX OTBITHOE
obocHoBanue. bpoyHoBckoe aBmxkenue. [ubddysus. Xapakrep IBMKEHUS U
B3aMMOJECUCTBUS YaCTHUIl BemlecTBa. MoAEnu CTPOEHHUs Ta30B, KHAKOCTEU M
TBEPJBIX TEJI 1 0OBSICHEHNE CBOMCTB BEIIECTBA HAa OCHOBE 3THX Mojeneii. Macca
u pa3Mmepsl MoJiekys. KonnuectBo Bemectsa. [locTtosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ uamepenue. lllkana remneparyp
Llenbcus.

Mogens wuzaeanbHoro ra3za. (OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-
KHHETHYECKOW TEOPUU HJeaTbHOTO Ta3a. AOCOMIOTHAS TeMmIepaTypa Kak Mepa
CpeaHE KWHETMYECKOM SHEPTHM TEIUIOBOrO JBHXEHMS 4dacTul rasa. [llkana
temreparyp KeneBuHa. ['a3oBble 3akoHbBl. YpaBHeHHME MeHeneeBa—
Knanetipona. 3akon /lanerona. M3omporiecchl B HAEaIbHOM T'a3e ¢ MOCTOSHHBIM
KOJMYECTBOM  BeImIecTBa. [ paduyeckoe TMpeACTaBICHUE  H3OMPOIECCOB:
n30TepMa, H30Xopa, n3odapa.

TexHuyeckre YCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHUE: TEPMOMETP,
OapoMmerp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE TUCKPETHOE CTPOCHHME BemiecTBa, (pororpadum
MOJIEKYJI OPTaHUYECKUX COCIMHEHUM.

OmneiTel 10 U PYy3UN KUAKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JABUKEHUS.

Mogaens onbita llITepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJICHCTBUSI.

Mojenb, WILTIOCTPUPYIOLIAs MPUPOAY AABIICHUS ra3a Ha CTEHKH COCy/a.

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSIHHUS WJICAIBHOIO Trasa,
M30IPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomul

Ornpenenenue Macchl BO3/yXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEPEHUM
00b€Ma KOMHATHI, JaBJICHUS U TEMIIEPaTypbl BO31yXa B HEM.

HUccnegoBanne  3aBUCHUMOCTH  MEXAY  MapamMeTpamMud  COCTOSIHUS
Pa3peREHHOTO Tra3a.

Tema 2. Ocnosvl mepmoouHamuKu

Tepmoannamuueckas cucteMa. BHyTpeHHsAsI SHEPTUS TEPMOINHAMUYECKON
cucteMbl U crnocoObl €€ wu3MeHeHus. KomudecTBO TerioTel W padoTa.
BayTpeHHss1 3HEprusi 0AHOATOMHOTO MJCABHOTO ra3a. Buael Teronepenaun:
TEIUIONPOBOJAHOCTh, KOHBEKIHUs, W3Iy4YeHUE. YJEIbHAs  TEMIOEMKOCTh
BemecTBa. KonnuecTBo TEIIOTHI IPU TEILIONIEpEaaye.

[lonsitue 00 agmabatHOM mnpouecce. llepBblid 3aKOH TEPMOJIMHAMUKH.
[IpuMeHeHue NepBOro 3aKOHa TEPMOJIMHAMUKH K H3ompoiieccaM. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh POLIECCOB B IPUPOJIE.



TemnoBble  MammHbL.  [IpUHIUNBI ~ JEWCTBUSA ~ TEIUIOBBIX  MAllWH.
[IpeoOpa3zoBanust SHEpPrUM B TEIUIOBBIX MammHaX. Koad@dUIMEHT mMosie3HOro
nerictBus TeruioBod MamuHbBL [lukn KapHo m ero kodpuIHMEeHT IMoJIe3HOro
JNEUCTBUS. DKOJIIOTHYECKHE MPOOIEMBI TEMIOIHEPTETUKH.

TexHuyeckre YyCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: JABUTATEIb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOIMIHHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3menenue BHYTpEeHHEH SHEPTUM Tella MPU COBEPIICHUU PAOOTHI: BBIJIET
mpoOKHu U3 OYTHUIKK TOJ JEHCTBHEM CKATOrO BO3/AyXa, HarpeBaHue s¢upa B
JATYHHOU TPyOKe MyTEM TpeHUS (BUACOEMOHCTPAIIHS).

N3MeHeHnne  BHYTpEHHEW  JHeprum  (TemmepaTypbl) Tela  IpHU
Teryionepeaaye.

OnpiT 1o ananabGaTHOMY paCHIMPEHUI0 BO3MyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Monenu mapoBoi TypOWHBI, JIBUTaTelsl BHYTPEHHETO CTOpPAHWS,
PEaKTUBHOIO JIBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3mepenue yaenpHON TENIOEMKOCTH.

Tema 3. Azpecamnwie cocmoanusn eeuwgecmea. Dazosvie nepexoonl

[Tapoobpa3oBanue u KoHAeHcaus. Vcnaperue u kureraue. AOCOIIOTHAS 1
OTHOCHUTEIIbHASA BJIAXHOCTh BO3AyXa. HachlleHHBINM map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT IaBJICHUSI.

Teépnoe tenmo. Kpucramimueckue u amopdubie Tena. AHU30TPONUS
CBOMCTB KpucTauioB. JXugkue kpuctamibl. COBpEMEHHbIE MaTepUAIbI.
[InaBnenue u Kpuctamin3anus. Y aenbHas TerioTa miaBiaeHus. Cyonumarusi.

YpaBHEHHE TEIIOBOTO OajaHca.

TexHuyeckre ycTpoWCTBA M NMPAKTHUUECKOE MPUMEHEHUE: THUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH MOTYUYECHHS] COBPEMEHHBIX MaTE€pHUaoB,
B TOM YHUCJIE HAHOMATE€pPUAJIOB, U HAHOTEXHOJIOTHUHU.

Jlemoncmpayuu

CBoiiCcTBa HACBHILIIEHHBIX MAPOB.

Kunenue npu noHU>KEHHOM JTaBJICHUMU.

Cnoco0bl M3MEPEHUS BIIaKHOCTH.

HaGnronenue HarpeBaHust v MJIaBIEHUS KPUCTAUTMUECKOTO BEIIECTBA.

JleMoHcTpalusi KpUCTasIoB.

Yuenuueckuii akcnepumenm, 1abopamopusie pabomol

N3mepeHre 0THOCUTENBLHOM BIIaKHOCTH BO3AYXa.

Paszgeua 4. DiaekrpoaMHamMuKa

Tema 1. Inekmpocmamuxa

OneKTpu3anms Tel. OJIEKTpUYeCKUMd 3apsd. JlBa BHAA SIIEKTPUYECKHUX
3apsAa0B. [I[pOBOAHUKY, AMAIEKTPUKU U MOJIYINPOBOJHUKHU. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsija.

B3anmoneiictue 3apsnoB. 3akoH Kymnona. TodeuHBI 3IEKTpUYECKUN
3apsa. DieKTpudeckoe noiie. HanpspkEHHOCTB 3AEKTpUYECKOro nodid. [Ipuamun
CYNEPIO3ULINH IEKTPUUECKUX Mojeil. JIMmHuM HanpsoKEHHOCTH AEKTPUYECKOro
OJISL.

PaGora cun snekrpocrarnueckoro noss. [lorenmman. PasHocTh
NOTEHIHAIOB. [IpOBOJHUKM W JMAJIEKTPUKH B AJIEKTPOCTATUYECKOM MOJIE.
JlupnexkTpruyeckass MPOHULAEMOCTb.



DIEKTPOEMKOCTb. Kongencarop. DIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCaTopa. DHEPTHUsl 3apsKEHHOT0 KOHJEHCATOoPa.

TexHuyeckre yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: AJIEKTPOCKOIL,
ANEKTPOMETP, DJICKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHHE JJICKTPOIPHOOPOB,
KOHJEHCATOP, KOMUPOBAJIbHBIN armapar, CTPyHUHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

B3auMmopericTBre HAIEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE T0JIE 3aPSAKEHHBIX TEN.

[TpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJeKTpocTaTuuecKas 3amuTa.

JIMPNEKTPUKH B AIIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh AJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTOpa OT IUIOLIAIu
IJIACTHH, PACCTOSHUSI MEXAY HUMU U JUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3mepenune 3meKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannwtit 3nekmpuueckuii mok. Toku 6 paznuunsix cpeoax

DNEKTPUYECKUN TOK. YCJIOBUSA CYIIECTBOBAHUS JJIEKTPUUYECKOTO TOKA.
Uctounuku Toka. Cuna toka. [locTosiHHBIN TOK.

Hanpspxkenue. 3akon OMa 7151 y4acTKa 1emu.

DJIEKTPUUECKOE COMPOTHUBJICHUE. YJEIbHOE COMPOTHUBIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapalIeIbHOE, CMEIIIAHHOE COCTMHEHNE TPOBOJHUKOB.

PaGora »snexkrpuueckoro Toka. 3akoH [lxoyns—Jlenma. MoiHOCTh
AJIEKTPUYECKOTO TOKA.

DJNEKTPOJIBIXKYIIIAs CUJIa U BHYTPEHHEE CONMPOTUBIICHHE UCTOYHUKA TOKA.
3akon OmMa mud TOJHOW (3aMKHYTOM) nanekTpuyeckord 1enu. Koportkoe
3aMBIKaHUE.

DNEeKTpOHHAs  MPOBOJUMOCTH  TBEPABIX  METAUIOB.  3aBHCUMOCTH
CONPOTUBJICHUSI METAJIJIOB OT TemMIepaTypbl. CBEpXIpPOBOJIUMOCTb.

DIEKTpUUECKUN TOK B BakyyMme. CBOWMCTBA JIEKTPOHHBIX IMYYKOB.

[TomynpoBomauku.  CoOcTBeHHass W TOpPUMECHAas  MPOBOIUMOCTH
MoJTyTIpoBoTHUKOB. CBoiicTBa P—N-niepexoaa. [1omynpoBoTHUKOBBIE IPUOOPHI.

ONEeKTpUYECKU TOK B pacTBopax M paciiiaBaXx dJIEKTPOJIUTOB.
DIIEKTPOIUTHAYECKAS] AUCCOUHUALMA. DIECKTPOIIN3.

DIIEKTPUYECKAN TOK B razax. CaMOCTOATENbHBI U HECAMOCTOSTEIbHBIN
paspsa. Monnus. [1nazma.

TexHuuecKkne YCTpPOWCTBA M MNPAKTUYECKOE IMPUMEHEHHUE: aMIIEPMETD,
BOJILTMETP, PEOCTaT, MCTOYHUKHU TOKA, 3JIEKTPOHArpeBaTEIbHbIE MPUOOPHI,
AIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP CONPOTHUBJICHUS, BaKyyMHBII
MO/, TEPMUCTOPBI U POTOPE3UCTOPHI, OITYTIPOBOJHUKOBBIN IUO/I, TaJIbBAaHUKA.

Jlemoncmpayuu

N3MmepeHue cuiibl TOKa U HaMPSKEHUS.

3aBUCUMOCTh COMPOTUBJICHUSI IUJIUHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TJTONIA/IY MOTIEPEYHOTO CEUECHUSI U MaTEepHAIIA.

CmenranHoe COeJMHEHUE MMPOBOIHUKOB.

[Ipsmoe wu3MepeHue >IeKTpoABHKyLIed cwibl. KopoTkoe 3aMbIKaHne
raJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COPOTUBIICHUS.

3aBHCUMOCTb COITPOTUBIIEHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB JIEKTPOIUTOB.

NckpoBoii paspsa M IpOBOJAUMOCTb BO3yXaA.



OmHOCTOPOHHSSI MPOBOAMMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3yuenune cMenaHHOTO COSTMHEHUS PE3UCTOPOB.

N3mepenne 351eKTpOABMKYIIECH CHIIBI HCTOYHHKA TOKA M €r0 BHYTPEHHETO
COTIPOTHUBJICHUSI.

Habmronenue amekTpoimsa.

MexknpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 Ki1acce oCymecTBIseTcs ¢
y4ETOM COCpIKATEIBHBIX MEXIPEAMETHBIX CBS3€H C KypcamMH MaTeMaTHKH,
Ouonoruu, XuMuM, reorpadun U TEXHOJIOTHH.

Meosicnpeomemuole nowsimust, CBI3aHHbIE C U3YYEHHUEM METOJIOB HAyUHOTO
MO3HAHUSA: SIBJIEHWE, HAY4YHBIA (aKT, TUIOTE3a, pu3nUecKas BeINYUHA, 3aKOH,
Teopusi, HAOIIOICHUE, DKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJICIb, U3MEPECHHE.

Mamemamuxa: pelIeHHE CHUCTEMbl YpaBHEHUW, JHHEWHas QyHKIHS,
napabosa, runep0osia, ux rpaduKu ¥ CBOMCTBA, TPUTOHOMETPHUECKIE (DYHKITHH:
CUHYC, KOCHHYC, TaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOJIECTBO, BEKTOPHI U UX MPOEKIIMHA HA OCU KOOPJUHAT, CII0KEHHE BEKTOPOB.

buonocus: mexannueckoe ABUKEHUE B )KUBOU mpupoje, muddy3usi, ocMoc,
TEIJIOOOMEH  JKMBBIX  OPraHW3MOB  (BUABI  TEIUIONEpPEAadd, TEIUIOBOE
paBHOBECHE), DJIEKTPUUECKUE SIBJICHUS B )KHBOU MPUPO/IE.

Xumusi: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHHWE aTOMOB M MOJIEKY,
MOJTb BEIIIECTBA, MOJIIPHAS MACCa, TETIOBBIE CBOMCTBA TBEPABIX T, KUIKOCTEH
Y Ta30B, DJIEKTPHUUECKHE CBOWCTBA METAJUIOB, JICKTPOIUTHYECKAs TUCCOITUAITNS,
raJibBaHUKA.

l'eoepaghus: BnaxXHOCTh BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozeus.: mpeoOpa3oBaHUE ABUKEHUHN C UCIIOJIB30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOMAMIAITHUKH, WCTIOJIH30BAHHME 3aKOHA COXPaHEHUS
UMITyJIbCa B TE€XHUKE (pakeTa, BOJOMET U APYTHE), JABUTATEIh BHYTPEHHETO
cropaHusi, mapoBas TypOuHa, OBITOBOM XOJOIWIBHUK, KOHIUIIMOHED,
TEXHOJIOTUM  TIONYYCHHUS] COBPEMEHHBIX MAaTE€pPHAJIOB, B TOM  YHCIIE
HAaHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH, dJIEKTPOCTATHYECKAs 3aINTa, 3a3EMJICHUE
AIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIN TPHUHTEP, IIIEKTPOHATPEBATEIIbHBIC
MPUOOPHI, AITEKTPOOCBETUTEIHHBIC MPUOOPHI, TaThBAHUKA.

11 KUIACC

Paznea 4. daekrpoannammuka

Tema 3. Macnummnoe nose. In1eKmpomMacHUMHAA UHOYKUUS

IlocrosiHHBIE MarHuThl. B3auMOIENCTBUE ITOCTOSIHHBIX  MAarHHUTOB.
MarnutHoe noisie. BexkTop MarHWTHOW WMHAYKIMH. [IpuHIMN cynepno3unuu
MAarHATHBIX NOJIeH. JIMHMM MarHuTHOM MHAYKIMHU. KapTuHa JIMHUM MarHuTHON
MHIYKUUU TOJIS TOCTOSIHHBIX MAarHUTOB.

MarnutHOE 1OJNI€ NPOBOJHHMKA C TOKOM. KapTWHa nWMHHM HMHAYKUUU
MAarHATHOT'O TOJISI JUIMHHOTO MPSMOTO ITPOBOJHUKA M 3AMKHYTOI'O KOJIBLEBOTO
IIPOBOJAHMUKA, KATYIIKHU ¢ TOKOM. OnbIT Dpcrena. Bzaumoaencrerue mpoBOAHUKOB
C TOKOM.

Cuna Amnepa, €€ MOJlyJib U HaIlpaBJICHUE.

Cuna JlopeHna, €€ Moayidb W HampaBieHUE. JIBH>KEHHE 3apsyKEHHON
YacTHIIbI B OJHOPOJHOM MarHUTHOM mnoJje. Pabora cunsl JIopeHna.



SIBrieHME DIEKTPOMArHUTHOW HHAYKUMHU. [lOoTOK BekTOpa MAarHUTHOMU
UHIYKIUU. OJNEKTPOABMKYIIAS CHJIa WHAYKUHMH. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykiun apajes.

BuxpeBoe sniekTpuyeckoe Mmoje. DIEKTPOABUKYIIAS CUIa WHIYKIUU B
IIPOBOJTHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJJHOPOJHOM MarHuTHOM IOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTh. SIBJ€HHME CaMOMHAYKIUU. OJEKTPOJBIXKYILAs CHJIA
CaMOUHTyKIIUH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: IOCTOSHHBIC
MAarHuThl, 3JIEKTPOMArHUTHI, 3JIEKTPOJIBUTATEllb, YCKOPUTEIU >SJIEMEHTAPHBIX
YacTUIl, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIuHMM UHAYKIIUU MAarHUTHOTO TMOJIS.

B3aumopericTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JerictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME AIEKTPOMATrHUTHON UHIYKIIUU.

[IpaBuno Jlenua.

3aBUCUMOCTb JEKTPOJBIKYILEH CUIIbI MHIYKIIUU OT CKOPOCTH U3MEHEHUS
MAarHUTHOI'O MOTOKA.

SIBiIeHME CaMOUHIYKIIUU.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yyeHne MarHuTHOTO MOJIs KATYIKH ¢ TOKOM.

UccnenoBanue AerCTBUS NOCTOSSHHOTO MArHUTA HA PAMKY C TOKOM.

UccnenoBanue siBIeHUS 3JIEKTPOMATHUTHOM UHAYKIHH.

Pasnen 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmHble KO1e0aHus

KonebGarenbnas cucrema. CBOOOJHBIE MEXaHHMYECKHE KOJCOAHMS.
["apmonnueckue konebanus. [lepuon, yactora, ammiuTyna u (asza xKoaeOaHU.
[IpyXuHHBINA MaATHUK. MaTeMaTHYEeCKN MAasTHUK. Y PABHEHUE TAPMOHUYECKUX
koseOanuii. [IpeBpanienue 3Hepruu Npu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbubrit koHTYp. CBOOOIHBIC AIEKTPOMATHUTHBIE KOJICOAHUS B
UACaTbHOM KOJeOaTeIbHOM KOHTYype. AHAIOTHS MEXAY MEXaHHYECKUMH U
ANEKTPOMAarHUTHbIMU KoseOanuamu. dopmyna TomcoHa. 3aKOH COXpaHEHHS
SHEPIUU B UJ€ATBHOM KO0JIEOATEIbHOM KOHTYPE.

[IpencraBnenre 0  3aTyxalmuMx  KojieOaHMsX.  BbIHYyXJIeHHbBIE
MexaHudeckue KoseOaHus. Pe3oHaHc. BBIHYXJEHHbBIE 3JIEKTPOMAarHUTHbIE
KOJICOaHMUSI.

Ilepemennbii TOk. CHHYCOMTANBHBIA NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOI0 TOKAa. AMIUIMTYJHOE€ MU JEHCTBYIOLIEE 3HAYEHUE CUJIBI TOKAa U
HaIpPsHKEHUS.

Tpancdopmarop. [TpousBoacTBO, nepegaya MU NOTpedieHHe
DNEKTPUYECKOW  DHEPIrUH. OKOJOTHYECKME PUCKHM IIPU  IIPOU3BOJCTBE
AneKTpo3Heprun. KynbTypa HCIoNb30BaHUS 3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KU3HU.



TexHUuecKne yCTpOMCTBA U MPAKTHYECKOE IMTPUMEHEHUE: IIEKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU 3JIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanne mapameTpoB KosieOaTenbHOM cHUcTeMbl (TMIPY>KUHHBIN WU
MaTeMaTUYECKHI MasiTHUK).

HabGnronenue 3aTyxarommx KojaeOaHmii.

HccnenoBanrie CBOMCTB BBIHYKJIECHHBIX KOJICOAHMIA.

Habmronenue pe3onanca.

CB0OOOHBIE DJIEKTPOMArHUTHBIE KOJICOaAHUSI.

OcuminorpaMmsbl (3aBUCUMOCTH CHJIBI TOKA M HANPsDKEHUS OT BPEMEHU)
JUTSI DJIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mnpu mnociaegoBaTEIbHOM COEIMHEHUM PE3UCTOpa, KaTyIIKU
MHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb IMHUY AJIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

HccnenoBanre 3aBUCMMOCTH MEPUOa MaJbIX KOJieOaHUii Tpy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl Ipy3a.

UccnenoBanne mnepeMeHHOro TOKa B LENH W3 MOCIEI0BATEIBHO
COEIMHEHHBIX KOHJEHCATOPa, KAaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMacHuUmMHble 60JIHbL

MexaHuueckue BOJIHBI, yciioBHsi pacnpoctpanenus. [lepuon. CkopocTb
pacrpocTpaHeHus W JJauHa BOJHBL. llomepeuHble M MPOAOJbHBIE BOJIHBI.
WNuTtepdepentus u nudpaxiiys MEXaHUIECKAX BOJIH.

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

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBHUS H3JYYEHHS SJIEKTPOMArHUTHBIX
BOJH. B3aumHuasi opuenTtauusi BektopoB E, B, V B snekrpoMarHutHON BOJHE.
CBoiicTBa PIEKTPOMATHUTHBIX BOJIH: OTpa)K€HUE, MPEIOMIICHUE, TOJISIpU3aLus,
mudpaknus, nuaTepdeperims. CKOpOCTh AIEKTPOMArHUTHBIX BOJIH.

[IIxana 3J1eKTpOMarHUTHHIX BOJH. [IpuMeHeHune 3J1eKTpOMarHuTHBIX BOJIH
B TEXHUKE U OBITY.

[IpuHLIMTIBI pauOCBsI3U U TeNeBUAeHUs. Pagnonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIBI.

TexHuyeckre yCTpOICTBa M NMPAKTHUUECKOE NMPUMEHEHUE: MY3bIKaJIbHbIE
MHCTPYMEHTHI, yJIbTPAa3BYKOBasi JUAarHOCTUKA B TEXHUKE U MEIULIMHE, pajap,
paguonpuEMHUK, TENEBU30p, aHTeHHA, Tenedon, CBYU-neus.

Jlemoncmpayuu

OO0pa3zoBaHuE M PaCIPOCTPAHCHUE TTOTIEPEUHBIX U MPOIOTHHBIX BOJIH.

Konebmromeecs Teo Kak UCTOYHHK 3BYKa.

HaOnronenue orpaskeHus U IPEJIOMIICHHUS] MEXaHUUYECKUX BOJIH.

Habnronenune nntepdepeHunu 1 Audpakiiny MEXaHUYeCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOnronenue cBsI3u rpOMKOCTU 3ByKa M BBICOTHI TOHA C aMIUTUTYJIOW U
4acTOTOMN KOJIeOaHUM.

HccnenoBanne  CBOWCTB ~ DJIEKTPOMAarHUTHBIX  BOJH:  OTPaKEHHE,
MpeIoMJIEHUE, NOApU3anus, JTudpakiuus, UHTephepeH .

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpssMonuMHENHOE pacHpOCTpaHEHUE CBETa B
oaHOpoHOM cpeae. JIyu cBera. ToueuHbId HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue n3o0paxxeHuii B
IJIOCKOM 3€pKaje.



[Ipenomnenue cBeTa. 3aKOHBI TPETOMIICHHS CcBeTa. AOCOIIOTHBIN
rokasarenp npesnomiieHus. [lonHoe BHyTpeHHee oTpaxkenue. [IpenenpHsiii yroi
MIOJTHOTO BHYTPEHHETO OTPAXKEHUS.

HMucniepcus cBeta. ClioxHbIN cocTaB Oenoro ceera. L[Ber.

ColOuparomue W paccewBarIue JWH3B. ToHKas auH3a. DOKyCHOE
pPacCTOSIHME M ONTHYECKas Cuiia TOHKOW JuH3bI. [locTpoenne m3obpaxkeHuid B
coOMparoIUX U pacCeMBAIOIMIUX JIMH3aX. PopMysia TOHKOH JIMH3BL. Y BEeTUYCHHE,
TaBaeMoOe€ JIMH30H.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass ontuka. Mutepdepennus cBera. KorepeHTHbIE HCTOYHUKHU.
YcnoBus HaOMIOEHUS MAaKCUMyMOB M MHHMMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHUKOB.

Hudpakuus cBera. JudpaxkinumonHas pemérka. YClIOBHE HAOIIOACHUS
[JIABHBIX MAaKCHUMYMOB TMpH TMaJeHHUH MOHOXPOMAaTHYECKOrO0 CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckne yCTpoWCTBa U MPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyIla,
doToamnmapar, MPOCKIIMOHHBIM ammapar, MUKPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKA, TU(PPAKITNOHHAS PEHIETKA, TTOJISPOUI.

Jlemoncmpayuu

[IpsimonuHeitHOEe pacHpOCTpaHEHHE, OTPAKEHHE M MPEJIOMIICHUE CBETA.
OnTtuyeckue mpuOOpPHI.

[TomHOE BHYyTpeHHEE oTpaxkeHne. Moienb CBETOBOAA.

UccnenoBanuie CBOMCTB N300paKEHUN B TMH3aX.

Mojaenn MUKpPOCKOITA, TEJIECKOIIA.

Habmronenne natepdepeHIny CBeTa.

Habmronerune nqudpakiuu cBera.

Habmronenne nucnepcuu cBera.

[Tonydenue cnekTpa ¢ MOMOIIBIO TPU3MBL.

[Tomyuenue cekTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEIIETKH.

Habmronerune noysipu3aliny CBETa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3Mmepenue nokazaresns npeaoMIeHUs CTeKIIa.

UccnenoBanuie CBOMCTB N300paKEHUMN B TMH3aX.

HaOnronenue aucnepcuu cBera.

Pa3zgea 6. OcHOBBI cCielIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

['pannnbl  OPUMEHMMOCTH  KJIAaCCHYECKOM  MmexaHuku. [loctynarsr
CIIEHIHAJIBHOW TEOPUU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOZYJISI CKOPOCTH
CBETa B BAKyyM€, IPUHLHUI OTHOCUTEIIbHOCTH DUHIITEHA.

OTHOCHUTENBHOCTh  OJHOBPEMEHHOCTH.  3aMEIJICHHE  BPEMEHU U
COKpAIEHNE JIJINHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULBI.

CBs3p Macchl C DHEPrMEd M MMITYJIbCOM PENSTUBUCTCKOM YaCTHIIBL.
DHEPrus MmoKosl.

Pazgea 7. KBanToBasi pusnka
Tema 1. dnemenmol KBAHMOBOU ONMUKU
®otonbl. Popmyna Ilmanka cBs3u 3Hepruu (QOTOHA C €ro 4YacTOTOM.
DHeprusi 1 UMIyJbC (HOTOHA.



OtkpeiTiie u uccienoBanne (orordpdexra. Ompitel A. I'. Cronerona.
3akonbl doTodddekra. YpaBuenue DitHmrerina aig potodddexra. «Kpacnas
rpanuia» Ghotodrddexra.

JlaBnenue cBeta. OnbiTel I1. H. JIeOGenena.

XHWMHUYECKOE NEUCTBUE CBETA.

Texnuueckue ycTpOWCTBA U MPAKTHUECKOE MPHUMEHEHUE: (OTOIIEMEHT,
(dboTOoMaTYMK, COTHEUHAs1 OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®oT03(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeTHETO (HoTodddekTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OnbiTel Pezepdopna mo paccessHuIoO o -4acTHII.
Ilmanerapnas monens aroma. Ilocrymarsel bopa. M3myuenune u moriomeHue
(OTOHOB TpHU TEPEXoJie aToMa C OJHOTO YPOBHS SHEPIHH Ha APyrod. Buisl
criekTpoB. CHEKTp YPOBHEM 3HEprur aToMa BOJIOPO/Ia.

BonnoBeie cBoiictBa 4actuill. Bomubsl ge bpoiisa.  KopmyckylssipHo-
BOJIHOBOM Jyau3M.

CHoHTaHHOE U BBIHYXJICHHOE U3Ty4YECHHUE.

TexHH4ecKne yCTPOMCTBA M MPAKTHUYECKOEC MPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOmtoienue TuHeRvaThIX CIEKTPOB U3ITyYEHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HabGnronenue nmuHeiTuaToro cnexTpa.

Tema 3. Amommnoe a0po

OKCIEPUMEHTHI, JOKa3bIBAIOLINUE CJIOKHOCTb CTpPOeHUS siapa. OTKpbITHE
paanoakTuBHOCTH. OmbiTel  Pe3depdopna mo  ONpeAesieHHI0  cocTaBa
paauoakTUBHOTO w3nydeHus. CBoicTBa anbda-, Oera-, ramMma-u3TydeHHUS.
Binsinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE PpOTOHA U HelTpoHa. HykinoHHast monens sapa [elizeHOepra—
NBanenko. 3apsan aapa. MaccoBoe uncio sapa. M30Tomnsl.

Anbda-pacnaa. DIEKTPOHHBIM W TO3UTPOHHBINM Oera-pacman. ['amma-
U3Jy4eHue. 3aKOH PaJIMOaKTUBHOIO pacaja.

DHeprus CBsI3U HYKJIOHOB B sifpe. SnepHblie cuibl. JledexT maccel sapa.

Anepusble peakuuu. [lenenue u CUHTE3 A€p.

Anepusiii peaktop. TepmosinepHbiii cunte3. [IpobiemMbl U MEPCHEKTUBBI
AIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACTIEKTHI AEPHON SHEPTETHKHU.

DneMeHTapHble YacTULbl. OTKPBITHE O3UTPOHA.

Metoabl HAOIOAEHUS U PETUCTPAILIMU SJIEMEHTAPHBIX YACTHII.

OyHaaMEHTallbHbIE B3aUMOJAECUCTBUS. ENMHCTBO (HU3MUeCcKOW KapTUHBI
MuUpa.

TexHuyeckre yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: JTO3UMETP,
Kamepa BuiibcoHa, siiepHbIi peakTop, aToMHas 0omMo0a.

Jlemoncmpayuu
CuéTurK MOHU3UPYIOIIHNX YACTHII.
Vuenuueckuii sxcnepumenm, nabopamopmsvie padbomul



WccnenoBanne TpekoB 4yacTull (110 TOTOBBIM (hoTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Otanbl pa3BUTUS acTpoHOMUH. [IpUKIagHOE W MUPOBO33PEHUECKOE
3HAYEHHUE aCTPOHOMHH.

Bun 3Bé3gnoro neda. Co3Be3nus, sspKUe 3BE3BI, IUIAHETHI, UX BUIUMOE
JBHOKEHUE.

ConHeyHas cucTema.

Connne. ConHeuHas akTMBHOCTh. McTtounuk sHepruu CojHIa U 3BE3L.
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHeKTpajdbHBIA Kiacc —
CBETHUMOCTB». 3BE3/IbI TJIABHOW MOCIIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISI 3BE3] TJIABHOW MOCJIEN0BATEIIbHOCTA. BHYTpEeHHEE CTpOCHHE
3BE€311. COBpeMEHHbIE TPEACTABICHUS O TPOUCXOKIECHUU U BOTIONNN COlMHIA U
3BE3/. DTambl )KU3HU 3BE3.

Mineunsiit I1yTh — Hama I'anaktuka. [lonoxxenue u aBmxenue CoJiHIIA B
lNanakTtuke. Tunel ranakTuk. PaguoranakTuky v KBa3zapbl. UEpHBIE IBIPHI B sA1pax
rajakTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xab606na. PazGeranue
ranakTuk. Teopus boisbiioro B3peiBa. PenukToBoe n3nydeHue.

MaciraOHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnble mpo0sieMbl aCTPOHOMUMU.

Vuenuueckue nabnooenus

HaGnronenust HeBOOPYKEHHBIM TJ1a30M C UCTIOIB30BAHIEM KOMITHIOTEPHBIX
MPWIOKEHUN JUIsl  OMPENCICHHUS TIOJIOKEHUSI HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHbIE co03Be3ausi CeBEepHOro moJylapusi U SpKue
3BE3/IBL.

Habmonenus B Teneckon Jlynsl, manet, Maeunoro Ilytu.

O6o0maroiiee NOBTOPEHUE

Ponp ¢u3uMkm M acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJIOTHYCCKOM,
COIMAIbHOW W JTUYECKOW cdepax IesATEIHbHOCTH YEIOBEKa, POJIb U MECTO
GU3UKM W acCTPOHOMHUH B COBPEMEHHOW HAay4YHOW KapTUHE MHUpPA, POJIb
(bu3myecKkoi Teopuu B (OPMUPOBAHUHN IIPEACTABICHUH 0 (PU3UICCKON KapTHHE
MHpa, MECTO (U3MUECKOW KapTHHBI MHpa B OOIIEM pPSIy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX NPEACTABICHUN O IPUPOE.

MeknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 11 Kitacce ocyiecTBisercs ¢
YUYETOM COJEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMH MaTE€MaTHKH,
Oumonornu, XMMuM, reorpadun U TEXHOJIOTHH.

Mescnpeomemuvie nonsamusi, CBI3aHHBIE C U3YUYEHUEM METOJIOB HAyYHOTO
MO3HAHUS: SIBJICHHE, Hay4YHBIN (pakT, rumores3a, puznueckas BEIUYMHA, 3aKOH,
Teopusi, HAOIIO/ICHHE, SKCIIEPUMEHT, MOJIETMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHUEe CHUCTEMbl YPABHEHHM, TPUTOHOMETPUYECKUE
byHKIMU: CHHYC, KOCHUHYC, TAHTEHC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHI U UX MPOCKIIMU HA OCU KOOPJWHAT,
CJIO’K€HHE BEKTOPOB, MPOU3BOJHBIE AJIEMEHTAPHBIX (YHKIUN, MPU3HAKU
moA00usI TPEYTOJILHUKOB, ONIPEIEICHUE MIIOMAIU MIIOCKUX (puryp u oobéma Ter.

buonocus: snekTpudeckue SBICHUS B KMBOW NPUPOJE, KOJIEOATEIbHBIC
JBU>KEHHUSI B )KUBOU MTPUPOJE, ONTUUECKHUE SBJICHUS B )KUBOU MTPUPOAE, NIENCTBUE
paanay Ha )KUBbIE OPTaHU3MBL.



Xumusi: CTpOEHHE aTOMOB W MOJIEKYJ, KpPUCTAINIMYECKash CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl O0Opa30BaHHS KPUCTAJUIMUECKOW  PEHIETKH,
CIIEKTpaJIbHBIN aHaAJIN3.

l'eoepagusa: wmarHUTHBIE TOJIOCa 3€MJIM, 3aJ€KU MArHUTHBIX Py,
(dhoToChEMKA 3eMHOM TTOBEPXHOCTH, MPEJICKa3aHUE 3eMIICTPSICEHUH.

Texnonocusa: NVHUM DIIEKTpPOIEpENad, TEHEPATOpP IMEPEMEHHOTO TOKa,
ANEKTPOABUrATENb, UHAYKIIMOHHAS T€Yb, pajap, PaaAuONpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, mpoeKIMOHHBIN anmapar, BOJOKOHHAsS ONTHKA,
coJHeYHas barapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenune ydeOHOrO mpeamera «Du3mKka» Ha ypOBHE CpPEIHEro OOIero
oOpa3oBaHus (6a30BbI yPOBEHB) TOKHO 00ECTIEYUTh JOCTHKEHHUE CIICTYIONINX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3yJbTaThl OCBOEHUS y4yeOHOro mnpenMera «DuU3NKa»
JIOJKHBI ~ OTpa)kaThb  TOTOBHOCTh M CIOCOOHOCTh  OOYyYaroluXxcs
PYKOBOJICTBOBAThCS  CPOPMUPOBAHHON BHYTPEHHEH MO3UIMEH JUMYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHEHTAIMil, MO3UTUBHBIX BHYTPEHHUX YOEKICHHI,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSM POCCHUMCKOr0  OOIIecTBa,
pacHIMpeHUe S>KU3HEHHOTO OMbITa U OIbITa JAESITeIbHOCTH B MPOIECcCce
peanu3alui OCHOBHBIX HAIpPaBICHUW BOCIUTATENILHOW JESITEIbHOCTH, B TOM
YHCJIE€ B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH IPAXKIAHCKON MO3UITUU 00YyUAIOIErocs Kak akTUBHOTO
¥ OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE TPAJUIHUOHHBIX OOIIEUETIOBEYECKUX TYMAaHUCTUYECKUX U
JIEMOKPaTUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTU COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaskIaHCKOTO
oOIIIeCTBa, y4aCTBOBATh B CAMOYITIPABJICHUH B 00pa30BaTEIbLHON OpraHU3allnu;

yMEHUE  B3aUMOJICUCTBOBATh C  COIMAIbHBIMU  HWHCTUTYTaMU B
COOTBETCTBHH C UX (QYHKIMSIMHU U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM 1€ITEbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS:

c(OPMHUPOBAHHOCTh  POCCHUHCKOM  TpakJIaHCKOW  HMJACHTHYHOCTH,
NaTpUOTU3MA,

[IEHHOCTHOE OTHOIIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OpPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U IIEHHOCTH, B TOM YHCJIC B
NESTENILHOCTU YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy IyIIETo;

4) 3CTeTHYECKOT0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYAs DJCTETUKY HAYYHOTO
TBOPYECTBA, MPUCYIIETO (GU3HUECKOM HAYKE;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K pa3InuHbIM chepam npodeccHoHaTbHON NeITebHOCTH, B TOM
YHCJIe CBS3aHHBIM C (DU3UKOM U TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOp Oynymiei mnpodeccuu U pealn30BbIBATh COOCTBEHHBIE JKU3HECHHBIC
TUUTaHbL;

TOTOBHOCThH U CIIOCOOHOCTH K 00pa30BaHHIO U CAMOOOPa30BaHUIO B 00JIaCTH
(U3UKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3KOJIOrHYecKOro BOCIUTAHMS:



c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYpPbl, OCO3HAHUE TJIOOAIBHOTO
XapakTepa SKOJOTUYECKUX TTPOOIIeM;

IUIAHUPOBAHUE M OCYIIECTBJIICHHE JICMCTBHM B OKPYXKaKOIIECH cpeae Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOTO PA3BUTUS YEJIOBEUECTBA;

paclIMpEHUE OIbITA JESITEIbHOCTH JKOJOTMYECKOM HAIPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 0 (PU3HUKeE;

7) HeHHOCTH HAYYHOTO MO3HAHUSI:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3NUECKON HAYKU;

OCO3HAHWE LEHHOCTH HAYyYHOM JEATEIBbHOCTH, TOTOBHOCTH B ITPOLECCE
u3ydeHus: (PU3MKM  OCYIIECTBISATh IMPOCKTHYID W HCCIEOBATEIIbCKYIO
NEATENbHOCTh UHAWBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTenbHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUSA
ba3oBble 1ornyeckue AeicTBU:

CaMOCTOATENbHO  (POopMyNIHpOBaTH H  aKTyaJIU3UpoOBaTh  MpodiieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

OTIPENENATh MU JEATEIHHOCTH, 3a/1aBaTh MapaMeTpPhl U KPUTEPUU UX
JOCTHKEHUS;

BBISIBJISITh  3aKOHOMEPHOCTH ¥ TMPOTHUBOPEUUS B PacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSIX;

pa3pabaThIBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YUETOM aHaIu3a UMEIOIIUXCS
MaTepHaIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITECIBHOCTh, OIEHUBATh COOTBETCTBHE
PE3yIbTATOB IEJISIM, OIICHUBATh PUCKHU MOCJIEICTBUMA JIEATEILHOCTH;

KOOPJIMHUPOBATh ¥ BBINOJHATH PabOTy B YCJIOBHSX pPEaIbHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble uccienoBare/bCKue 1eiCTBUA:

BJIQ/ICTh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBBIMU MOHSATUSIMHA U METOJIAMH
(bU3NYECKON HAyKH;

BJIAJICTh HaBBIKAMHU  y4€OHO-HMCCIICIOBATEIIbCKOM u MPOEKTHOMN
JESTENBPHOCTY B 007acTH (PU3HMKH, CHOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOATEITLHOMY TTOMCKY METOJIOB PeIIeHUs 3a7a9 (U3NIECKOT0 COJIeP KaHMS,
MPUMEHEHUIO PA3IMIHBIX METOJIOB MTO3HAHNUS,

BIIAJICTh BHUJAMH JIEATETLHOCTH 10 TIOJYYCHHIO HOBOTO 3HAHWS, €Tr0
UHTEPIpETAlUU, MPEeOOpPa30BAHUI0 U TNMPUMEHEHHIO B Pa3IMYHBIX YUYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00J1aCTH (hU3UKU;

BBISIBIISITh TIPUYMHHO-CJICJICTBCHHBIE CBS3W M aKTyaJU3UpOBAThH 3a/ady,
BBIJIBUTATh TUTIOTE3y €€ PEIICHHs, HaXOAUTh apTyMEHTHI IS JT0Ka3aTeIbhCTBA
CBOMX YTBEPIKJICHHI, 33/1aBaTh MapaMeTPhl K KPUTEPUHU PEIIICHHUS,

aHAMM3UPOBATh TIONYYCHHBICE B XOJIC€ PEIICHHUS 3aJaddl pPe3yJbTaThl,
KPUTUYECKA OILIEHWBATh WX JOCTOBEPHOCTh, MPOTHO3UPOBATH H3MEHECHHE B
HOBBIX yCJIOBHSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/ladyl B 00pa30oBaTEIHHOM
JESTEIHPHOCTH, B TOM YHCIIE TIPU U3y4YeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsM, OIICHUBATH MTPUOOPETEHHBINA OIIBIT;



yMETh TEPEHOCUTh 3HaHUS 1O (QU3NKE B TMPAKTHYECKYIO OO0JIaCTh
KU3ZHENIEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC UJIEH, MIPEJIaraTh OPUTrHHAIBHBIC TOAXObI U PEIICHHUS,;

CTaBUTh MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTePHATUBHBIE PEIICHUS.

Pabora ¢ undgopmanmeii:

BIIAJICTh HABBIKAMU MOJTyUYeHUS HHGOPMAITIN (PU3NIECKOTO COJEPIKAHMS U3
HMCTOYHHUKOB Pa3HBIX THUIOB, CAMOCTOSITEIIHBHO OCYIIECTBISATH TMOUCK, aHAIH3,
CUCTEMATHU3AIMI0 U WHTEPIPETANI0O WHPOpPMAIIUK Pa3IMIHBIX BUIOB U (HOpM
MIPE/ICTABIICHHUS,

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIINH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMAIMOHHBIX W KOMMYHUKAITMOHHBIX
TEXHOJIOTU B PEIICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
3a1a4 ¢ COOMoACHUEM TPEOOBAaHWM SPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUCHBI, PECypcoCcOepeKeHHs, TPABOBBIX M DJTHUYECKUX HOPM, HOPM
nH(}OpPMAITMOHHON 0€30MaCHOCTH;

co37aBaTh TEKCTHl (PU3MUECKOTO COJEPKaHMs B PAa3NMUHBIX (popmarax ¢
y4éTOM Ha3HaueHus UWHGOpPMAIMM ©  I1EJEBOM  ayJuTOpWH, BBIOUpas
ONTHMAJIbHYIO0 (POPMY TPEICTABICHUS U BU3YaTU3AIIHH.

KoMMyHHKaTHBHBIEC YHHBeEpPCaJIbHbIe Y4eOHbIe 1eHCTBHSA:

OCYIIECTBIISATH OOIIEHHE Ha ypokax (U3UKK KM BO BHEYPOUYHOU
NEATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QJIMKTHBIX CHTyalMd M CMSI4aTh
KOH(JIUKTBHI;

Pa3BEPHYTO M JOTUYHO M3JIAraTb CBOX TOUYKY 3PEHHUs C MCIIOJIb30BaHUEM
S3BIKOBBIX CPEJICTB;

IIOHMMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAHAHOW U MHAMBUAY AJIbHOU
paboTHI;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX NEWCTBHI C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaKI0T'0 YJIEHA KOJIJIEKTUBA;

IIPUHAMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATH U
KOOPJAMHHUPOBATH JIEMCTBUS MO €€ JOCTHIXKEHHIO: COCTABJIATH IUIAH JICMCTBUU,
pacupenesnsaTh poiad ¢ y4€TOM MHEHUN YYaCTHUKOB, OOCYXIaTh PE3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh Ka4e€CTBO CBOETO BKJAJa M KAXKJIOIO0 YYaCTHUKA KOMAaHJIBI B
OOIIMii pe3yNIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipeuiaratb HOBBIE IPOEKTHI, OLICHUBATH HJIEH C ITO3MIMU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJIATh ITO3UTHBHOE CTPATETMYECKOE NOBEICHHE B Pa3IMYHBIX
CUTYALMSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh NHULIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCaJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENILHO OCYIIECTBIISITh MO3HABATENIBHYIO ACSITEILHOCTh B 00JaCTH
(U3UKM W aCTPOHOMHUHU, BBISBIATH NPOOJEMBI, CTaBUTh U (HOPMYJIUPOBATH
cOOCTBEHHEIC 3a/]a4H;

CaMOCTOSITENIbHO COCTAaBJISITh IJIaH PEIIEHUS PACUETHBIX U KAYECTBEHHBIX
3a/1a4, TIUIaH BBIMIOJIHEHUS MPAKTUYECKOM pPabOThl € YUYETOM MMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPENOYTECHU;

JaBaTh OLICHKY HOBBIM CUTYalIUsIM;



pacIIMpsITh PaMKH y4eOHOTO NPEAMETa Ha OCHOBE JINYHBIX [PCAIOYTCHUH;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHpPOBATh €ro, Oparb Ha ceos
OTBETCTBEHHOCTH 32 PEIICHNUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CIoCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAUIIMH B 00JIaCTU
(U3UKH, TOCTOSTHHO MOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, IMOIMOHAJIBHbII HHTEJJIEKT:

JlaBaTh OIEHKY HOBBIM CHUTYallUsIM, BHOCHUTh KOPPEKTHUBHI B JIEATEIHLHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB IIEIISIM;

BIIAJICTh HABBIKAMU TIO3HABATEIHHOM pedieKcHr Kak OCO3HAHUS
COBEPIIIAEMbIX JICUCTBUI M MBICIUTEIBHBIX MPOIECCOB, MX PE3yIbTAaTOB H
OCHOBaHMUI;

HCITIOJIH30BATh MPUEMBI pedICKCUU JITISl OIIEHKH CUTYaIlNH, BELIOOpA BEPHOTO
pEIICHMUS;

YMETh OIICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATH DPEIICHUS IO HX
CHUXECHHUIO;

MPUHUMATh MOTHBBI U ApPTYMEHTHI JPYTUX TPU aHAJIU3E PE3yIbTaTOB
TeSITENBHOCTH;

MPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI W ApPTyYMEHTHI NPYTUX TPU aHAJIU3€ PE3yIbTaTOB
TeSITENBHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mporecce mnocTukeHNss TUIHOCTHBIX PE3YIbTATOB OCBOSHHUS MPOTPAMMBI
no ¢u3MKe IJIs YPOBHS CpPEIHETr0 OOIIero 0o0pa3oBaHUS y OOYyYarOIUXCS

COBEPIICHCTBYETCS SMOIIMOHATBHBIH UHTEIUICKT, IPEIIOJIar oI
c(hOpMHUPOBAHHOCTH:
CaMOCO3HAHUS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

OMOIIMOHAIEHOE COCTOSTHUE, BHJICTh HAINPABJICHHUS Pa3BUTHS COOCTBEHHOMN
OMOIMOHAIILHOM cephl, OBITh YBEPEHHBIM B ce0e;

CaMOPETYyJIMPOBAHUS, BKIIOYAIONIETO0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHE, CIOCOOHOCTh aJalTUPOBATHCS K
HYMOIMOHAIEHBIM U3MEHEHUSM U MPOSIBISTH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKIIIOYAIONIEH CTPEMIICHHE K JOCTHKEHUIO TEIH
U yCIexy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JIEWCTBOBATh UCXOSI U3 CBOUX
BO3MOKHOCTEH;

OSMIATHH, BKIIOYAIOMIEH CIMOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE
COCTOSIHUE IPYTHX, YIUTHIBATH €T0 TIPH OCYIIECTBICHUHU OOIICHMS, CITOCOOHOCTh
K COYYBCTBUIO U COTIEPEKUBAHUIO;

COIMAIBHBIX ~ HaBBIKOB, BKJIFOYAIONINX CIIOCOOHOCTh  BBICTPAWBATH
OTHOIIEHUS C APYTHMH JIObMU, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3periaTh
KOH(JIUKTBHI.

INPEAMETHBIE PE3YJIBTATDBI

K konmy obyuenuss B 10 kijiacce mpeaMeTHble pe3yJsibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHU:

JE€MOHCTPUPOBATh HA MPUMEPAX PoJib U MECTO (HU3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAYYHOW KAPTHHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOU JAEATEIBHOCTH JIOAEH;



YUYUTHIBATh TPAHUIIBI MPUMEHEHHS H3YUYEHHBIX (DU3UYECKUX MOJICIICH:
MaTepuaibHas TOYKa, WHEpIMalIbHAas CUCTEMa OTcuéra, abCOIIOTHO TBEPIOE
TENO, WJCaIbHbIA ra3, MOJEIN CTPOEHUS Ta30B, KUAKOCTEW M TBEPIBIX TeT,
TOYEUHBIN SJIEKTPUUECKUN 3aps]l TP pelieHnr HU3NIECKUX 3a/1a4;

pacrno3HaBaTh GU3UUECKUE ABJICHUS (TIPOIECCH) M OOBIACHITH UX HA OCHOBE
3aKOHOB MEXaHHMKHU, MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU CTPOCHHUS BEILIECTBA U
ANEKTPOAMHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE
JIBMKEHUE, CBOOOJHOE TMAaJICHUe TeJ, JBIKCHHE IO OKPY>KHOCTH, WHEPIHS,
B3aumojeiicteue Ten, Auddys3us, OpOyHOBCKOE JIBHUKEHUE, CTPOCHUE
KUAKOCTEH W TBEPIABIX TeN, HM3MEHEHHWE o0bEMa Tela TpU HarpeBaHUHU
(oxJaxaeHuun), TEIJIOBOE PAaBHOBECHE, HUCIAPEHHUE, KOHJEHCAIUs, IUIaBJICHUE,
KpUCTAJUTA3AIs, KHTICHUE, BIAYKHOCTh BO3/TyXa, MOBLIIICHNE JaBJICHHS Ta3a Mpu
€ro Harpe€BaHUU B 3aKPBITOM COCY/I€, CBSI3b MEXK1Y apaMETPaMU COCTOSIHUS raza
B M30MpoILIeccax, dIEKTPHU3aLUs Tell, B3AUMOJICUCTBUE 3apsI/IOB;

OMHCHIBATh MEXaHUYECKOE JIBMIKEHUE, UCTIONb3Ysl (PU3HUCCKUE BETUYUHBI:
KOOpAMHATa, MyTh, NMEPEMEIIECHHE, CKOPOCTh, YCKOPEHHE, Macca Tela, CUIa,
UMITYJIbC T€Jla, KHHETUYECKast YHEPTUsI, TOTCHITHATbHAS YPHEPT s, MEXaHUUECKast
paboTa, MeXxaHW4YecKass MOIIHOCTh, IMPHU OINMUCAHUU TPABWIHHO TPAKTOBATH
(U3UYECKU CMBICIT WCIIOJIB3YEMBIX BEITUYHH, MX OOO3HAUEHUS WU CIUHUIIHI,
HaXO0JUTh (hOPMYJIBI, CBS3BIBAIOININE JAHHYIO (PU3NUYECKYIO BEIMUUHY C APYTUMHU
BEITMYMHAMU;

OMUCHIBATh M3YYEHHBIE TEIJIOBBIE CBOWCTBA TEJI W TEIUIOBHIC SBJICHUS,
UCIIONIB3ysl (hM3MYECKUE BEIWYHMHBI JIaBJIEHWE Ta3a, TeMIlepaTypa, CpEeaHss
KUHETUYECKast SHEPIUs Xa0THUYECKOTO JIBUKECHUS MOJIEKYI,
CpPEeAHEKBAAPATUYHAS CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprusa, pabora Traza, KOIPPUIMEHT TOJE3HOTO JEHCTBUS TEIJIOBOTO
JBUTATENIA, TMPUA ONMUCAHWW TPABWUIBHO TPAKTOBATh (PU3UYECKHUIA CMBICT
UCITOJIb3yEMBIX BEJIIMYWH, UX OOO3HAYCHHSI W €IUHUIIBI, HAXOIUTh (OPMYIIHI,
CBSI3BIBAIOIIUE TAHHYIO (PU3UUYECKYIO BEIMUYMHY C IPYTUMHU BEINYNHAM;

OMUCHIBATh  M3YYEHHBIE  DJEKTPUUECKHME CBOICTBA  BelleCTBA U
AIEKTPUYECKUE SBICHUS (TPOIECCHI), HWCIONB3yS (PU3MUECKHE BEIMYMHBIL:
ANEKTPUUYECKUN 3apsiji, STEKTPUUECKOE 0JIe, HAMPSHKEHHOCTD MOJIs, TOTEHIMAT,
Pa3HOCTh TOTCHIIMAJIOB; MPH OINMWCAHWU TPABUIBHO TPAKTOBATH (HHU3MYECKUI
CMBICIT HCIIOJB3YEMBIX BEJIIMYWH, WX OOO3HAYCHUS W €IWHUIIBI; yKa3bIBaTh
(dbopmyIibl, CBSA3BIBAONIME JaHHYH0 (U3UYECKYIO BEIMYUHY C JPYTUMH
BEJIMYMHAMU;

aHaJTM3UPOBaTh (PU3UUYECKUE MPOIECCHI U SIBJICHUS, UCTIOIB3Ysl Pu3nueckue
3aKOHBI ¥ IPUHIUIIBL: 3aKOH BceMUupHOTO Tsirotenus, |, 1l u 1l 3axonst HetoToHa,
3aKOH COXPAaHEHUS MEXaHWYECKOW HHEpPIruM, 3aKOH COXPAHEHUS HMITYJbCa,
NPUHIKI CYNEPIO3UINH CUJI, IPUHLUI PABHONPABHSI HHEPLUHUATBHBIX CHCTEM
0TCcuETa, MOJCKYIIPHO-KMHETHICCKYI0 TCOPHIO CTPOCHMS BEIIECTBA, IAa30BBIC
3aKOHBI, CBSI3b CPEAHEN KUHETUYECKON SHEPIUH TEIIOBOTO JABUKEHUSI MOJIEKYJI
c aOCOJIOTHOW TemmepaTypol, NEpPBbIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXpPAHEHMSI AJIEKTPUUYECKOro 3apsja, 3akoH KynoHa, mpu 3TOM pa3ivyarh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €T0 MATEMATUUECKOE BHIPAXKEHUE U YCIOBUS
(rpaHuLpl, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC TMPUHIMUINBI JEUCTBUS MalIUH, NOPUOOPOB U
TEXHUYECKUX YCTPOUNCTB; pa3inyaTh yCIOBUS UX OE30MaCHOTO UCTI0JIb30BAHUS B
MOBCEHEBHOM JKH3HHU;

BBITIOJTHATHh DKCIIEPUMEHTHI TI0 HMCCIICOBAHUIO (U3HUCCKUX SIBICHUN U
MPOIIECCOB C HUCIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX W3MEPEHUU, MPHU HTOM



dbopmynupoBaTh MpobiieMy/3alady W THIOTE3y YYEOHOTO SKCIEPHUMEHTA,
coOupaTh YCTAaHOBKY M3 IPEJIOKEHHOIO 0O0OpYI0BaHMs, MPOBOJIUTH OMBIT U
(GbopMyITUPOBATH BHIBOIBI;

OCYIIECTBIISTh MPSIMBbIE M KOCBEHHBIE M3MEpEHUs (PU3NYECKUX BEITUUHH,
Py OSTOM BBIOUPATh ONTUMAIBHBIA CHOCOO WM3MEPEHUS M HCIOJIB30BATh
M3BECTHBIE METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH MEXAY (U3HMUYECKUMHU BEIMYMHAMU C
MCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUM, TP 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(bUKCUpPOBATH PE3yIbTATHl MOJYYCHHOW 3aBUCUMOCTH (PU3NYECKUX BEITUYHH B
BUJIe TAONIUII U TPpaUKOB, JA€NIaTh BEIBOABI IO PE3yIbTaTaM UCCIICIOBAHMUS;

co0Ir0AaTh MpaBuiia 0€30MacHOro TpyAa P IPOBEICHUH UCCIIEIOBaHHI B
pamMKax Y4eOHOIro SKCIEPUMEHTa, y4eOHO-MCCIEeI0BATENbCKOW M MPOEKTHOU
JESITENbHOCTU C UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U TaOOPaTOPHOTO
000pyI0BaHUS;

pemarh pacu€THbIE 3aJaydl C SBHO 3aJaHHOW (PU3NYECKONW MOJEINbIO,
UCTIONIB3ysT (M3MUECKUE 3aKOHBI M TPUHIIMIBI, HA OCHOBE aHaln3a YCJIOBHS
3a/la4yu BBHIOMPATh (U3UYECKYI0 MOJEIb, BBIACHATh (DU3NYECKUE BEIMYUHBI U
dbopMyIbl, HEOOXOaUMBIE ISl €€ pelIeHHs], TPOBOAUTh PAacUYEThl U OLIEHUBATH
pPeaIbHOCTb MOJYYEHHOTO 3HAaYeHUsI (PU3UUECKON BEJIHMYMHBI,

pemarb KA4ECTBEHHBIE 3a1a4n: BBICTPanBaTh JIOTUYECKHU
HENPOTUBOPEYUBYIO LIETIOYKY PACCYKICHHUM C OIOPOM HA M3Yy4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

UCIIONB30BAaTh  MPU  pPEIIEHMH  y4eOHBIX  3a7ad  COBPEMEHHBIC
nHOOpPMAITMOHHBIE  TEXHOJOTMH  JJIs  TIOWCKA, CTPYKTYypHUpPOBaHUS,
UHTEpPOpPETallMd W  OPEACTaBICHHS y4eOHOW UM HAYYHO-NOIYJISIPHOU
uHOpMAIMK, TIONYYEHHOW W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECCKU
aHaAJIM3UPOBATh MOTyYaeMyto HH(OPMAILIUIO;

MIPUBOJAUTH TPUMEPHI BKIIaa POCCUMCKUX U 3apyOCKHBIX YIEHBIX-(DU3HUKOB
B Pa3BUTHE HAyKH, OOBSICHEHHE MPOLECCOB OKPY’KAIOLIETO MHPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

HCITIOJI30BaTh TEOPETUUECKUE 3HAHUA MO (PU3UKE B MMOBCEIHEBHOM KU3HU
11st oOecrieueHust 6€30MacHOCTH MPU OOPAIICHUH C TPUOOPAMU M TEXHUYECKUMU
YCTpOICTBaMH, 17151 COXPaHEHUSI 3J0OPOBBS U COOITIOICHUS HOPM 3KOJIOTHYECKOTO
MOBEACHNUS B OKPYKAIOLIEH CpeIE;

paboTaTh B TpYIIE C BBINOJIHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH PadO0Ty TIpyHIbl, PALMOHAIBHO PpACHPEAENATh OOSI3aHHOCTH M
IUIAHUPOBATh  JEATEIBHOCTh B  HECTAHIAPTHBIX CHTyalMsX, aJEKBaTHO
OLICHMBATh  BKJAJ  KaXJOr0 M3 YYaCTHMKOB TIpPYyIIBl B  PELICHHE
paccMaTpuBaeMOM MPOOJIEMBI.

K koniy oOyuenus B 11 kJjacce mpeIMeTHbIE pe3yJIbTaThl HA 0a30BOM
YPOBHE JIOJKHBI OTpakaTb CPOPMHUPOBAHHOCTH Y 00YUAIOLIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MPUMEpPAX POJb U MeCTO (U3HKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KAapTHHBI MUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKH M
TEXHOJIOTUH, B MTPAKTUUECKON JEATEIBHOCTH JIHOJIEN, NETOCTHOCTh U €IMHCTBO
(u3HYeCcKOil KapTHUHBI MUPA;

YUYUTBHIBATh TPAHUIBI MPUMEHEHUS] H3YYEHHBIX (PU3NUECKUX MOJIEIICH:
TOYEYHBIM DJIEKTPUYECKUU 3apsj, Jyd CBETa, TOYEUHBIM HCTOYHUK CBETA,
AIepHass MOJENb aTOMa, HYKJIOHHAs MOJEIb aTOMHOTO sApa NPHU PEIICHUU
(du3nUecKux 3aaay;

pacrno3HaBaTh GU3UUECKUE SIBICHUS (TIPOIECCHI) M OOBICHITH X HA OCHOBE
3aKOHOB  JJIEKTPOJMHAMHMKM W  KBAaHTOBOM  (DMBHMKHM:  DIIEKTpHUYECKas



MIPOBOJIMMOCTb, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE JCHCTBUS TOKA,
B3aMMOJICCTBME  MAarHUTOB, OJEKTPOMArHUTHAs ~ WHAYKIUS, JCHCTBUE
MarHuTHOTO TIOJISi HAa TPOBOJHUK C TOKOM W JABWXKYIIUUCS 3apsl,
AIIEKTPOMATHUTHBIE KOJIEOAHUS W BOJIHBI, MPSAMOJIMHEHHOE pacrpoCcTpaHEHUE
CBETa, OTPAKEHUE, MPeTOMIICHHE, HHTep(PepeHIns, TUPPAKITUS U TOJISIPU3AITISI
CBETa, IUCIIEPCHs cBeTa, poTodmekTpudeckuit 3¢ dexT (hororddexr), cBeToBOE
JaBJICHUE, BO3HUKHOBEHHWE JIMHEMYAaTOTO CIEKTpa aroMa BOJOPO/A,
€CTECTBEHHAs U UCKYCCTBEHHAS PaIMOaKTUBHOCTS;

OMKCHIBATh U3yUCHHBIE CBOIMCTBA BEIIECTBA (IJIEKTPUUECKHUE, MATHUTHEIE,
ONTHYECKHE, DJIEKTPUUYECKYI0  MPOBOJAUMOCTh  PA3NMYHBIX  Cpel) W
AJIIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), UCTIONB3Ys (PU3MUECKHUE BEIMYMHBIL:
ANEKTPUUECKUH 3apsl, CHjla TOKA, HIEKTPUUECKOE HAMPSIKEHHE, dTIEKTPUIECKOE
COMPOTHUBJICHUE, PA3HOCTH MOTCHIINAJIOB, JICKTPOABUKYIIAS CHjia, padoTa TOKa,
WHIYKIIMS MarHATHOTO ToJisA, cuia Ammepa, cwia JlopeHra, WHIYKTUBHOCTh
KaTYIIKHA, YHEPTUS AJIEKTPUUYECKOTO M MATHUTHOTO TOJICH, MEPHOJ M YacToTa
KoJjeObaHnii B KoieOaTenbHOM KOHTYpe, 3aps] U CWia TOKa B TMPOIECcce
TapMOHUYECKUX DJEKTPOMATHUTHBIX KoJeOaHuii, (OKyCHOE pacCTOSHHE U
ONTHYECKas CWJIA JIMH3BI, TIPH ONMUCAHWUU TPABWIBHO TPAKTOBATH (PU3MUECKHIA
CMBICIT HCIIOJB3YEMbIX BEJIMYWH, WX OOO3HAYEHUS W CIWHHIIBI, yKa3bIBATh
(GOpMyTIBI, CBS3BIBAIONINE JAaHHYIO (U3HYECKYI) BEIWYUHY C JAPYyTHMH
BEITMIMHAMU;

OMKCHIBATh W3YUYEHHBIC KBAHTOBBIC SIBIICHUS W TIPOIECCHI, HCIOJIB3YS
(bU3UYeCcKue BEITUYMHBI: CKOPOCTh DJIEKTPOMArHUTHBIX BOJIH, JJTMHA BOJIHBI U
4acToTa CBETA, DHEPTUS W HUMITYJIhC (OTOHA, MEPUOJ TOJypacmana, dHEPrHs
CBSI3M aTOMHBIX SIJIEP, TPU OTTMCAHUH MTPABUIILHO TPAKTOBATH (DU3UIECKUN CMBICT
WCITOJI3yEMBIX BEIMYHMH, WX O0O3HAYCHHS W CIUHUIIBI, YKAa3bIBaTh (OPMYIIHI,
CBS3BIBAIONINE JAaHHYIO (PU3NYECKYI0 BEIMYMHY C JAPYTHMMH BEITUYHHAMM,
BBIYHCIIATH 3HAUCHNE (PU3MIECKON BETNINHBI,

aHAMM3UPOBATh (PU3NUECKUE TTPOIIECCHI U SBJICHMUS, UCIIONB3YST (PU3HUECKHEC
3aKOHBI ¥ TPUHITUIIBL: 3aK0OH OMa, 3aKOHBI TIOCIICIOBATEIHFHOTO U IMAPAJLICITEHOTO
COEMHEHUS MPOBOAHUKOB, 3aKOH Jlxoyns—JIeHna, 3aKOH 3JE€KTPOMAarHUTHON
WHIYKIIMWA, 3aKOH TPSIMOJWHEHHOTO pacCIpOCTPAHEHUS CBETa, 3aKOHBI
OTpaXEHUSI CBETAa, 3aKOHBI MPEJIOMIICHHUSI CBETA, YpaBHEHWE DUHINTEHHA IS
dboTordekra, 3aKOH COXpaHEHUS FHEPTUH, 3aKOH COXPAHCHHSI UMITYJIhCa, 3aKOH
COXpPAHEHMS DJIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHHS MacCOBOIr0 4YHCIa,
MOCTyJIaThl bopa, 3aKkoH paJgMOaKTHBHOTO pacmaaa, MpU ATOM pa3nyaTh
CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €r0 MATEMAaTHIECKOE BRIPAKCHHE U YCIOBHS
(rpanuupl, 00J1aCTH) TPUMEHUMOCTH;

OTpEeNeNsITh HampaBlieHWEe BEKTOpa WHAYKIWA MAarHUTHOTO  TIOJIS
MIPOBOJTHUKA C TOKOM, CHJTBI AMITiepa u criibl JIopeHra;

CTPOUTH U OIHUCHIBATH H300pAKEHUE, CO3JaBAEMOE IUIOCKUM 3€pPKAJIOM,
TOHKOM JIMH30M;

BBITIOJTHATHh DKCIEPUMEHTHI TI0 HCCICIOBAHUIO (PU3NUYECKHUX SBICHUN M
MIPOIIECCOB C MCIOJB30BAaHUEM MPSMBIX M KOCBEHHBIX M3MEPEHUH: MPU STOM
dbopmynupoBath MpodlieMy/3alayy U TUIOTE3y YYEOHOro SKCIEPUMEHTA,
coOupaTh yCTAaHOBKY W3 MPEIJIOKEHHOTO 00OpYAOBaHWS, MPOBOAUTH OMBIT H
(hopmMynupoBaTh BEIBOJIBI;

OCYIIECTBIISTh TPSAMBbIE M KOCBEHHBIE M3MEpPEHUS (PU3NUYECKUX BEITUUHH,
Py STOM BBIOUPATh ONTHUMAIBHBIA CHOCOO H3MEPEHUS W HCIOJIB30BATh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHUM;



UCCJIEIOBAaTh 3aBUCUMOCTH (PU3WYECKUX BEJIWYUH C HCIOJIH30BAaHUEM
MNPSAMBIX HM3MEPEHHUI: TPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH
pE3yIbTaThl OJYYCHHON 3aBUCUMOCTH (DU3UYECKUX BEIIMYWH B BUJC TAOJHI] U
rpaduKoB, AeIaTh BHIBOBI IO pe3yJIbTaTaM UCCIICI0BAHMUS;

coOro1aTh MpaBwiia 6€30MacHOTO TPY/1a IPU MTPOBEICHUH UCCIICTOBAHHM B
paMKax y4eOHOro JKCIEPUMEHTa, y4eOHO-MCCIIEeNOBATEIhCKON M TPOSKTHOU
JESITEHPHOCTH C UCTIOJIb30BAHUEM U3MEPUTEILHBIX YCTPOUCTB U JaO0OPATOPHOTO
000pyI0BaHUS;

pemarh pacu€THbIE 3aJaydl C SBHO 3aJaHHOW (PU3WYECKONW MOJEINbIO,
UCIIONIB3ysl (M3MUECKHE 3aKOHBI M TIPUHIIMIBI, HA OCHOBE aHaju3a YCIOBHS
3a/la4yd BBHIOMPATh (DU3MUECKYI0 MOJEIb, BBIACIATh (DU3NUECKHE BEIUYUHBI U
dbopmymel, HEOOXOMUMBIE NIt €€ PEIIeHHs], TPOBOJUTh PACUEThl U OIICHUBATH
pPEaNbHOCTD MOTYYEHHOTO 3HAYEHUST (PU3UIECKON BEITMUNHBI;

pemarhb KaueCTBEHHBIE 3a/1auu: BBICTPauBATh JIOTUYECKHU
HEMPOTUBOPEUYMBYIO LIETIOYKY PACCYKICHUM C OMOPOM HA M3YyUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKUE SBICHUS;

UCIIOJIb30BAaTh ~ MPH  pEIIeHWH  y4eOHbIX  3aJad  COBPEMEHHBIC
uHDOpPMAIMOHHBIE  TEXHOJOTMH  JJIsi  TIOMCKA, CTPYKTYypPHUPOBaHUS,
UHTEpIpETalluk W  NOpPEACTaBICHUS Yy4yeOHOM U HAy4YHO-TOMYJIAPHOMU
uHDOpMaIMK, TIOJYYEHHOWM W3 Pa3IUYHBIX HMCTOYHUKOB, KPUTHYECCKU
aHATM3UPOBATH MOJTyYaeMyto HH(POpMaIIio;

OOBSCHATh TPHUHIUIBI JACHUCTBUS MAIIUH, TPUOOPOB M TEXHUYECCKUX
YCTPOWCTB, pa3inyaTh YCIOBUS WX OE30IaCHOTO HWCIONB30BAaHUS B
MOBCEJHEBHOM KH3HHU;

MIPUBOJIUTH TPUMEPHI BKIIaJa POCCUMCKUX U 3apyOCKHBIX YIEHBIX-(DU3HKOB
B Pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTHE
TEXHUKHU U TEXHOJIOTUH;

HCIIOJIB30BaTh TEOPETUUECKUE 3HAHUS IO (PU3HMKE B TOBCEIHEBHOM KU3HU
1St oOecrieueHust 6€30MacHOCTH MPU OOPAIICHUH C TPUOOPAMU H TEXHHYECKUMHU
YCTpOMCTBaMH, JJIsl COXPAHEHUS 3JJ0POBbS U COOJIIOACHUS HOPM IKOJIOTUUECKOTO
MOBEACHNUS B OKPYKAIOLIEH CpeJIE;

paboTaTh B TPYIIE€ C BBIIOJTHCHUEM PA3JIHYHBIX COIUAIBHBIX POJIEH,
IJIAHUPOBATh pabOTy TPYyNIbl, PAMOHAIBHO pPaCHpENeisaTh OO0S3aHHOCTH M
IJIAHUPOBATh  JEATEIbHOCTh B  HECTAHJAPTHBIX CUTyalMsX, aJEKBaTHO
OIICHMBATh  BKJAJ KaXJOr0 M3 YYAaCTHUKOB TPYINNbl B  PEIICHUE
paccMaTpuBaeMOM MPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HauMeHoBaHUe KoauuecTBO Yacos
Ne DJIeKTpOHHbBIe (LM (pPpOBbIE)
pas3icjioB 1 TEM KonTpoJsbHble IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE Pecypchl
NporpamMmsbl padoThI padoThI
Paznen 1. PUBUKA U METO/bI HAYUYHOI'O I1IO3HAHUSA
11 ®u3nka 1 METOJIBI 5 bu6mmorexa [JOK
' HAay4YHOTO TIO3HAHUS https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunevariia S https://m.edsoo.ru/7f41bf72
bubmuoreka [[OK
22 Huamuica ! https://m.edsoo.ru/7f41bf72
3aKOHBI Eub 10K
nOIMOTeKa
23 | coxpaucuus b 6 1 1 https://m.eds00.ru/7f41bf72
MEXaHUKE
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUKA
OCHOBBI
31 MOJIEKYJISIPHO- 9 1 bubnuoreka [JOK
' KHHETUYECKOM https://m.edso0.ru/7f41bf72

TEOpUHn



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

3.9 OcHOBBI 10 bubnuotexa [JOK
' TEPMOANHAMUKHU https://m.edsoo.ru/7f41bf72
ArperaTHble
33 COCTOSTHHS g bubnuorexa [JOK
' Bentectsa. Ma3oBbie https://m.eds00.ru/7f41bf72
TIePEXOIbI
Hroro no pazgeny 24

Paznen 4. JIEKTPOJAUHAMUKA

bu6mmoreka [JOK
4.1
IeKTpoCTaTHKA 10 https://m.edsoo.ru/7f41bf72
[TocTosanHbIM
4. AIEKTPUYECKUHN TOK. 12 bubnmoreka [JOK
' Toku B pa3nIMyYHbIX https://m.edso0.ru/7f41bf72
cpenax
Uroro no pazneny 22
PesepBHOe Bpems 2
OBILEE KOJIMYECTBO
YACOB I10 68

ITPOTPAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KIJACC

HaunMeHoBaHHue KoaunuecTBO 4acoB
Ne JIeKTPOHHBIE (HH(PPOBHIE)
pa3jiejioB M TeEM KonTtpoJbHble IIpakTH4eckune
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NporpamMmbl padoThI padoThI
Paznen 1. JIEKTPOJUHAMMUKA
MarnurtHoe noiie. BuG LIOK
HOJIHOoTEKA
1.1
DIeKTpOMATHHUTHAS 11 1 3 https://m.edsoo.ru/7f41c97c
WHIYKIAS
Uroro no pazneny 11
Paznea 2. KOJIEBAHUSI 1 BOJIHbBI
Mexannueckue u
2.1 3JIEKTPOMATrHUTHBIE 9 1 bubmorexa LOK
' p https://m.edso0.ru/7f41c97¢
KoJIeOaHus
Mexannueckue 1
2.2 JJIEKTPOMArHUTHBIE 5 1 buGnnorexa [IOK
' P https://m.edsoo.ru/7f41c97c
BOJIHBI
bu6mmoreka [IOK
2.3 0]
frrHka 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Pazgen 3. OCHOBBI CHEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

3.1

OCHOBBI CIIeIUAIBHOMN
TEeopun

OTHOCHUTCIBbHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny 4
Paznen 4. KBAHTOBASI ®U3UKA
41 DJIeMEHThI KBAaHTOBOM 6 bubmuorexa [JOK
' OITUKH https://m.edsoo.ru/7f41c97c
bu6mmorekxa [{OK
4.2 C
TPOCHHE atoMa 4 https://m.edsoo.ru/7f41c97c
bu6nuoreka [JOK
4.3 A
TOMHOE SIpO 5 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

DJIeMEHThI ACTPOHOMUH

bubmnorexa [IOK

5.1
U acTpoU3UKU ! 1 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 7
Pa3gen 6. OBOBIIAIOLIEE IOBTOPEHUE
6.1 O6o06maromee 4 bubmnorexa [IOK
' MIOBTOPEHHUE https://m.edso0.ru/7f41c97¢c
Hroro no pazgeny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 4

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIIACC
Ne KosmuecTBo yacos DJIEeKTPOHHbBIE
1| Mara nudposeie
/ Tema ypoka KonTposabHbie IIpakTnyeckune
Bcero o 6 U3ydeHmust o0pa3oBaTejibHbIE
I padoThbI padoThI pecypent
duznka — HayKa o MPUpPO/IE. bubnmoreka [JOK
1 Hayunslie MeToab! MO3HAHMSA 1 https://m.edsoo.ru/ff0c32e
OKPY’KaIoIIero Mupa 2
Poine 1 MecTo Gu3uku B
OpPMHPOBaHUU
Gopaitp N . bubmuoreka [JOK
COBPEMEHHOW HAyYHOM
2 1 https://m.edsoo.ru/ff0c33e
KapTHUHBI MUDA, B 6
MPaKTUYECKOU e TEIbHOCTH B
mroaen
MexaHnu4ecKkoe IBHKCHHE.
OTHOCHUTENIBHOCTh bu6mmorexa [IOK
3 MEXAHUYECKOTO JBUKECHHUS. 1 https://m.edsoo.ru/ff0c350
[epemelenue, CKOPOCTS, 8
YCKOpEHHE
Bubnuorexa [JOK
PaBHOMepHOE
4 . 1 https://m.edsoo.ru/ff0c362
MPSIMOJTMHETHOE JIBUIKCHHE 0
bu6nuoreka [JOK
PaBHOyCKOpeHHOE
5 . 1 https://m.edsoo.ru/ff0c372
MPSIMOJIMHEITHOE JIBUIKEHHE o



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e

CBO6OI[HOC NnaacHuce.

bu6mmoreka [{OK

6 YckopeHnue cBOOOTHOTO https://m.edsoo.ru/ff0c39c
nagcHus C
KpuBonuHelHOE IBUKEHHE. bu6mmorexa [IOK
7 JIBr>KEeHHE MaTepUaIbHOU https://m.edsoo.ru/ffOc3ad
TOYKH TIO OKPYKHOCTH a
[TpuHIIATT OTHOCHTEIBHOCTH
bu6nuoreka [JOK
lanunes. MuepunanbHbie
8 . https://m.edsoo.ru/ffOc3be
cucTeMbl oTcueTa. [lepBbiii 3
3akoH HproToHa -
Macca tena. Cuna. [Ipunmun
cyIlepno3uluy cuil. Bropoi Bubmiorexa LJOK
9 YHep ’ P https://m.edsoo.ru/ffOc3be
3aK0oH HbroToHa myis g
MaTepualbHOU TOYKH B
. bu6mmorexa [JOK
Tperuit 3akoH HerotoHa s
10 https://m.edsoo.ru/ffOc3be
MaTepUaTbHBIX TOUEK 8
3aKOH BCEMUPHOTO
bubmnorexa [HOK
TaroTeHus. Cuma TSKECTH.
11 https://m.edsoo.ru/ff0c3d0
[lepBast kocmMuueckas 0
CKOpOCTh h
bu6mmorexa [JOK
Cuna ynpyroctu. 3aKoH
12 https://m.edsoo.ru/ffOc3el
I'yka. Bec Tena 8
Cuna tpenus. Koapdunment
P b bu6mmorexa [JOK
13 | Tpenus. Cuna

COIIPOTUBJICHUA IIPH

https://m.edsoo.ru/ff0c3f76



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

JABHOKCHHH TCJIa B XKUIKOCTH
HnJIn ra3c

[ToctynarenbHoe 1
BpaIIaTeIbHOE BIDKCHNE
abCOJIOTHO TBEPAOrO TeNa.

bu6mmoreka [{OK

14 https://m.edsoo.ru/ffOc4la
MowmenT cuibl. [lnedo cumsl. 6
VYcnoBust paBHOBeECHUS B
TBEPAOTO TeJla
Nmnynbsc MmaTepuaibHOU
TOYKHU, CUCTEMBI
bu6mmoreka [{OK
MaTepuaibHbIX TOUEK.
15 https://m.edsoo.ru/ff0c43d
Nmnynbe cuibl. 3akoH 5
COXpaHEHUS UMITYJIbCA. B
PeaktuBHOE NBHXKEHUE
PaGoTta u MOIITHOCTH CHITBIL.
Kunernueckast sneprus bubmmorexa [JOK
16 | wmarepuanbHON TOUKH. https://m.edsoo.ru/ff0c450
Teopema 06 u3MeHEHUN 2
KUHETUYECKOW JHEPI U1
[TorenmansHas >HEPTHSL.
[ToTrenumanbHas SHEPTU
YIPYTo ehopMUPOBAHHOM bubnmoreka [JOK
17 https://m.edsoo.ru/ff0c461
npyxxunbl. [loTennmanbHas N
SHEPrus Tena BOIU3U -
MOBEPXHOCTU 3eMIIH
18 [TorenmanbHbIe U bubmmoreka [{OK

HCTIOTCHIUAJIBHBIC CUJIBI.

https://m.edsoo.ru/ff0c478



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

CBs3b paboThI
HEMOTEHIMAIbHBIX CUJI C
U3MEHEHUEM MEXaHUYECKOU
SHEPrUM CUCTEMBI TeJ. 3aKOH
COXpPAaHEHUS MEXAHUYECKOU
SHEPTUu

I9]

19

JIaGoparopHas paboTa
«HccnenoBanue cBs3u
paboThI CUJIBI C U3MEHEHHEM
MEXaHUYECKOW YHEPTHUH Tela
Ha [IPUMepe PacTHKEHHS
PE3UHOBOTO KIyTa»

20

KonTponbnas pabota no
teme «Knnemaruka.
JnnaMuka. 3aKOHBI
COXpPAHEHUS B MEXaHUKE»

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4b7
4

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KHHETHIECKOM
teopun. bpoyHoBCKOE
newkenue. ubdysus

bubnnoreka [IOK
https://m.edsoo.ru/ffOc4dc
2

22

Xapakrep ABUKECHUS U
B3aMMOJICHCTBHS YaCTHUI]
BemiecTBa. Moaenu
CTPOCHUS Ta30B, JKUAKOCTEH
U TBEPIBIX TEN

23

Macca monexy:.
KonnuecTBo BemiecTsa.



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

[TocTostnHast ABoraapo

TennoBoe paBHOBECHE.
Temneparypa u e€

24
m3mepenue. [lkana
temneparyp Llenbcus
o5 Wneanpusiii raz 8 MKT. bu6mmoreka [{OK
OcnoBHoe ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOGcomoTHas TeMIiepaTypa
Kak Mepa CpeHen
paep N bubmuoreka [JOK
KHHETUICCKOW YHEPTUHU
26 https://m.edsoo.ru/ff0c511
JIBUKEHUS] MOJIEKYJI. o
YpaBHeHue Menzeneena- -
Knaneiipona
97 3akoH JlampToHa. ["a3oBbIe
3aKOHBI
JIabopartopHas pabota
«Hccnenosanue
28 3aBUCUMOCTH MEXKITY
rapaMeTpamMu COCTOSIHUS
pa3peKeHHOTO raza»
N3omporeccrl B nueanbHOM bu6nmoreka [JOK
29 | rase u ux rpapuyeckoe https://m.edsoo0.ru/ff0c570
Mpe/ICTaBICHHE e
BryTtpennss sueprus bubnmoreka [JOK
30 | TepMomMHAMHYECKOU https://m.edsoo.ru/ff0c595

CHUCTEMBI U CIIOCOOBI €€

2



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952

n3MeHenus. KonnuectBo
TEIUIOTHI U paboTa.
BnyTtpeHnHss sHeprus
OJIHOATOMHOTO HJEAJIBHOTO

rasa
bu6nmoreka [JOK
31 | Bwuasl Temionepeaaun https://m.edsoo.ru/ff0c5c3
6
VY nenpHas TENIOEMKOCTh
BemecTBa. KonmnuecTtBo bubnnorexa [IOK
32 | TemnoTHl pH https://m.edsoo.ru/ff0c5c3
TeIIonepeIave. 6
AnmabaTHBIN Mporiecc
[TepBriii 3ak0H
33 TEPMOJIUHAMUKHU U €TI0 bu6nuoreka [JOK
IIPUMEHEHHUE K https://m.edsoo.ru/ffOc5efc
M30IpoIeccam
HeoGpatumocTs mporeccoB bubnmoreka [IOK
34 | B mpupoze. Bropoii 3akoH https://m.edsoo.ru/ff0c623
TEPMOIMHAMUKI 0
. bubmuoreka [JOK
IT un aeiicteus u KI1
35 PHHI - A a https://m.edsoo.ru/ff0c600
TEIJIOBOM MAaIllMHBI N
36 | Iuxn Kapno u ero KITJ]
37 DKOJIOTHUECKHE TPOOIEMBI

TCIINIOOHEPICTUKA



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a

Oo6o0maromuii ypok

bu6mmoreka [{OK

38 | «MomnekynspHas pu3uKa. https://m.edsoo.ru/ff0c693
OCHOBBI TEPMOJUHAMUKI 8
KontponbHas padoTa mo
TeMe «MoekyaapHas bubmorexa LOK
39 yip https://m.edsoo.ru/ff0c6a5
¢duzuka. OCHOBBI 0
TEPMOTUHAMUKI -
[TapooOpazoBanue u bubnuorexa [JOK
40 | xonaeHcamnus. Mcnapenue u https://m.edsoo.ru/ff0c63b
KHUIIEHUE 6
AOcomoTHas U bu6nuorexa [JOK
41 OTHOCUTEILHAS BJIaKHOCTh https://m.edsoo.ru/ffOc64d
BOo3Ayxa. Hacelennslil nap 8
TBépnoe Teno.
Kpucrannuueckue u
aMmopdHBIE Tena.
42 AHI/II:;(ST OIS CBOMCTB bubmorexa HOK
p https://m.edsoo.ru/ffOc65f0
KpucTaioB. XKuakue
Kkpuctayisl. CoBpeMEHHbIE
MaTepHaIbl
IInaBnenue u
KpUCTaJUIM3aud. Y AeabHas bubmorexa LOK
43 P ) https://m.edsoo.ru/ff0c670
TEII0TA [IaBICHMUS. g
CyOnumarust B
VpaBHEHUE TEIIOBOTO bubnnorexa [IOK
44 p https://m.edsoo.ru/ff0c682

OaylaHca

0



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820

DneKkTpu3alus Tel.
DnekTpudeckuil 3apsa. [[sa

bu6mmoreka [IOK

45 https://m.edsoo.ru/ffOc6bc
BH/JIA AIIEKTPUUECKUX c
3aps 0B -
IIpoBOOHMKH, TUDIIEKTPUKU
P P bubnnorexa [IOK
Y TIOJTYITPOBOJTHUKH. 3aKOH
46 https://m.edsoo.ru/ffOc6bc
COXpaHEHUsI ANEKTPUIECKOTO c
3apsga -
BzaumoneiictBue 3apsiioB. bubnnorexa [IOK
47 | 3axon Kynona. Touyeunsrii https://m.edsoo.ru/ffOc6ce
AIEKTPUYECKUH 3apsi] 4
HanpsxénaocTh
AJICKTPUIECKOTO TIOJIA.
48 ITpuHIun cyneprno3uiinu bubmmorexa [TOK
DHFIHTL CYHEprosilt https://m.eds00.ru/ff0c6df2
AIEKTPUUECKUX TOJIEH.
JIvHuKn HANPSKEHHOCTH
Pabora cuit
49 3JEKTPOCTATUUECKOTO MOJISI. bubnnorexa [JOK
ITorenmuan. Pa3zHocTh https://m.edsoo.ru/ff0c6f00
IOTEHIINAIOB
IIpoBoaHMKY U TUAIEKTPUKHA
P P bu6mmorexa [IOK
B 3JIEKTPOCTATHYECKOM MOJIE.
50 https://m.edsoo.ru/ff0c701
JuanekTpuueckast 3
MMPOHUIIAEMOCTH -
. bub6nuorexka [JOK
DIJIEKTPOEMKOCTb.
51 https://m.edsoo.ru/ffOc712
Konpaencarop

6



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD MIIOCKOTO
KOHJIeHCAaTopa. JHEprus
3apsKEHHOI0 KOHJIEHCATOpa

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c72c
0

53

JlabopaTopHas pabota
"U3mepenue
ANEKTPOEMKOCTHU
KOHJeHcaropa"

54

[Tpunimn geicTBus u
MIPUMEHEHHE
KOHJICHCATOPOB,
KOIMUPOBAJIBHOTO ammapara,
CTPYHHOTO IIPUHTEDPA.
DneKkTpocTaTHIecKas
3amura. 3a3eMIieHue
3JIEKTPONPUOOPOB

55

DNEeKTpUUYECKUH TOK,
YCIIOBUS €TO
CYLIECTBOBAHHSI.
[TocTostaubI TOK. Crta
ToKka. Hanpsoxenue.
Conporusnenue. 3akon Oma
JUIS y4acTKa [enu

56

[TocnenoBarenbHOe,
napajuieIbHOe, CMEIIaHHOE
CO€ZIMHEHHE MTPOBOIHUKOB.
JIabopartopHas pabota
«M3ydyenue cMeIanHoro

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

COEUHEHMSI PE3UCTOPOBY

57

Pabora 1 MoIIHOCTE
AIEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenma

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c783
8

58

3akon Oma 1 OTHOM
(3aMKHYTOM) 2JIEKTPUUECKOU
nenu. KopoTkoe 3amMbIkaHUeE.
JlabopaTopHas pabora
«3mepenue D/1C
HMCTOYHUKA TOKA U €r0
BHYTpPEHHETO
COTIPOTHUBIICHUS)

bu6nuoreka [JOK
https://m.edsoo.ru/ffOc7ae
0

59

DJIEKTPOHHAs MPOBOJIUMOCTh
TBEPABIX METAJLJIOB.
3aBUCHMOCTE
COMNPOTHUBJICHUSI METAJJIOB OT
TEeMIIepaTypBhl.
CBepXnpoBOAMMOCTh

60

DNEeKTPUUYECKHUM TOK B
BakyyMme. CBOMCTBa
3JIEKTPOHHBIX IIyYKOB

61

[TomynpoBoAHUKH, X
COOCTBEHHAs M IPUMECHAS
poBOAUMOCTh. CBOMCTBA
p—N-niepexoaa.
[TonynpoBoAHUKOBBIE
MIPUOOPBI

bu6nuoreka [JOK
https://m.edsoo.ru/ffOc84a
e



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

DNEeKTpUUYECKUI TOK B
pacTBOpax M paciuiaBax

bubmnorexa [HOK

62 | DJIEKTPOIUTOB. https://m.edsoo.ru/ff0c82b
DNEeKTpoIIUTUYECKAast a
JUCCOLMAIS. DIEKTPOIJIN3
DJIEKTPUYECKUI TOK B razax.
CamocTosITeTbHBIN U bubmorexa HOK
63 N https://m.edsoo.ru/ff0c84a
HECaMOCTOSITEIILHBIN pa3psi. o
Mounnus. ITnazma -
DnexTpuueckue npudopsl 1
CTpPOICTBA U UX
64 g aII)(TI/IlIeCKOG MIpUMEHEHHUE bubmmorexa LIOK
1} .
p p https://m.edsoo.ru/ff0c86fc
[IpaBuna TeXHUKH
0e30MMacHOCTH
. bu6mmoreka [IOK
O6o0maromuii ypok
65 THAIOI P https://m.edsoo.ru/ff0c88b
«DNEKTPOIUHAMHUKA)» o
Konrponbnas padora no
TeMe «DIEKTPOCTATUKA. bubnnorexa [JOK
66 | IlocTOSIHHBIN AIIEKTPUUYECKHIA https://m.edsoo.ru/ff0c8a8
TOK. TOKHM B pa3Iu4HbIX a
cpenax»
Pe3epBHbIil ypok. bub6nmoreka [IOK
67 | KonrponbHas pabora no https://m.edsoo.ru/ff0c8c5
TeMe "DIeKTpoAuHaMuUKa" 6
68 Pe3epBHbIil ypok. bu6mmoreka [IOK

O06o0maronuii ypok 1o

https://m.edsoo.ru/ff0c8f6¢c



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

temaM 10 kitacca

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




11 KIJACC

Ne KosmmuecTBo yacos DJIEeKTPOHHbIE
1| Hara uudposbie
Tema ypoxka KonTpoabHbie IIpakTHYeckue
/ Bcero 5 o U3y4YeHHs o0pa3oBaTe/IbHbIE
ThbI ThbI
n pabo pabo pecypcebl
IlocTossHHBIC MATHUTEI U UX
B3aHMOJICHCTBHE.
Bbu6mmorexa [JOK
MarnutHoe noJie. Bektop
1 . 1 https://m.edsoo.ru/ff0c977
MAarHuTHON MHIYKITHH. 8
JIMHUM MarHuTHOM -
WHIYKIUU
MarsuTHoOE€ TI0JIe
2 MIPOBOJIHUKA C TOKOM. OMBIT 1 bu6mmoreka [JOK
Opcrena. Bzaumoneiicteue https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
JlabopaTopHas pabora
3 «H3yuenre MarHuTHOTO 1 1 bubmorexa HOK
yi https://m.edsoo.ru/ff0c98fe
TIOJISI KATYIIKU C TOKOM
JleficTBHE MarHUTHOTO TOJIS
Ha MIPOBOJIHUK C TOKOM.
Cuna Amnepa.
4 JlaboparopHuas pabota 1 1 bubmorexa TIOK
patop p . https://m.edsoo.ru/ff0c9ac0
«HccnegoBanue IeiCTBUS
IIOCTOSHHOT'O MarHuTa Ha
PaMKy C TOKOM
5 JleicTBME MarHUTHOTO OIS 1 bubmuoreka [JOK



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

HAa JIBIDKYIYIOCS
3apshkeHHYyro yactuily. Cuna
Jlopenma. Pabota cubl
Jlopenua

https://m.edsoo.ru/ff0c9df4

OneKTpoMarHuTHas
uHaykuys. [lorok Bekropa
MarHuTHON uHayKuuu. I1C
UHAYKIHUU. 3aKOH
3JIEKTPOMArHUTHOM
nHaykunn Papanes

JlaGoparopHas pabota
«UccnenoBanue SBiaeHUS
3JIEKTPOMATrHUTHOMN
WHTYKIIAW

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTH. SIBIICHUE
camounaykiuu. IC
CaMOMHIYKIMH. DHEPIrust
MarHUTHOTO TOJIS KaTyIIKH
C TOKOM.
DIEeKTPOMArHuTHOE I0JIe

bub6mnoreka IIOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa u
WX IPUMEHEHUE:!
IIOCTOSIHHBIE MarHUTHI,
3J€KTPOMArHHUTHI,
3JIEKTPOJBUIATEIb,
YCKOPHUTEIH 3JIEMEHTaPHBIX
YaCTHULl, UHAYKIUOHHAS



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

I1CYb

10

O6o0maromuii ypok
«MarsuTtHoOe noJe.
DJIEKTpOMarHuTHast
WHIYKLIASD

bub6mnoreka IIOK
https://m.edsoo.ru/ff0cab82

11

KonTponbnas padota no
Teme « MarHuTHOE MoJe.
DJIEKTpOMarHuTHast
WHIYKIHSD

bu6morexa [JOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHNYECKUE
KoJjebanus. ['apMoHUYecKre
KoseOaHusi. YpaBHEHUE
TapMOHHYECKUX KOJICOaHHIA.
IIpeBpamenue 3aepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabora
«MccnenoBanue
3aBHCUMOCTH MIEPHO/Ia
MaJbIX KoJiebaHui rpy3a Ha
HHUTHU OT JJIUHBI HUTU U
MAacchl Tpy3a»

14

KonebarenbHbIN KOHTYD.
CBoboniHbIE
AIEKTPOMArHUTHBIC
K0J€0aHus B HIcaILHOM
K0J1e0aTeIbHOM KOHTYDE.
AHanorus Mexmuy
MEXaHUYECKUMU U

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb82
0



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820

ANMEKTPOMArHUTHBIMU
KOJIEOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXpaHECHHS YHEPTUU B
U7ealbHOM KOJIeOaTeTbHOM
KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o
3aTyXalolux KoJIeOaHUsIX.
Brinyxennsie
MEXaHUYECKHE KOJICOaHus.
Pe3onanc. BeinyxaeHHbIE
3JIEKTPOMArHUTHBIE
KoJIcOaHUs

Bbu6mmorexa [JOK
https://m.edsoo.ru/ffOcbb8
6

17

IlepeMeHHBIN TOK.
CunycouaaibHbIN
IIEPEMEHHBIN TOK.
MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUTUTYHOE U
JIEWCTBYIOIIEE 3HAUEHUE
CWJIBI TOKA U HAIPSKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd3
4

18

Tpauchopmarop.
[TpousBoacTBO, Iepeaaya u
notpedieHue
ANIEKTPHUYECKON IHEPTUHU

19

YerpolictBo u
MPaKTHYECKOEe MPUMEHEHUE
ANEKTPUYECKOTO 3BOHKA,

bu6morexa [JOK
https://m.edsoo.ru/ffOcc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

reHeparopa NepeMeHHOTro
TOKa, JIMHHUI
3JeKTporepeaad

20

DKOJIOTUYECKUE PUCKHU TTPU
MIPOU3BOJCTBE
anekTposHepruu. Kynbrypa
HCIIOIb30BaHUS
3JIEKTPOIHEPTUU B
MOBCEIHEBHOM KU3HU

21

MexaHn4ecKue BOJIHBI,
YCIIOBUS pacIIpOCTPAHEHHUS.
[Tepuoa. Cxopocthb
pacnpocTpaHeHUs U JTMHA
BoJHBIL. [lonepeunsie n
IIPOJOJILHBIC BOJIHBI

Bbu6mmorexa [JOK
https://m.edsoo.ru/ffOccab4

22

3ByK. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa
tToHa. TemOp 3ByKa

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

23

ONEeKTPOMarHUTHHIE BOJIHBI,
HX CBOMCTBA U CKOPOCTb.
[IIxana 3n€KTPOMarHUTHBIX
BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHIUIIBI paTuOCBA3U U
TeneBuAcHuA. Pa3sButue
CPEACTB CBSI3H.
Pagnomokanus



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

o5 KonrtponsHas pabora bubnuoreka [JOK
«Konebanus u BOIHBD) https://m.edsoo.ru/ff0cc6f8
[IpssMmonuneitHOe
pacrpocTpaHEHUE CBETA B bubnmoreka [JOK

26 | omHOpPOMIHOM cpere. https://m.edsoo.ru/ff0cd35
ToueyHblil HICTOYHUK CBETA. 0
JIyu cBera
OtpaxeHune cBeTa. 3aKOHbI

97 OTpaKCHUS CBETA. bubnuoreka [IOK
[TocTpoenue n3o0paxeHuit https://m.edsoo.ru/ffOcd4e0
B IIJIOCKOM 3€pKaje
IIpenomiienue cBera.

[TonHoE BHYTpEHHEE
28 | otpaxenue. [IpenenbHeblii bubnmorexa LOK
https://m.edsoo.ru/ffOcd7f6
yroJI IOJIHOTO BHYTPEHHETO
OTpaKEHHUS
JlabGopaTopHas pabora
29 | «M3mepenue nokazarens bubmmorexa LOK
https://m.edsoo.ru/ffOcd67a
MIPEIOMIICHUS CTEKIIa»
JIunzel. [TocTtpoeHue

30 n300pa’keHHi B JIMH3E. bubmumorexa IIOK
dopMyia TOHKOU JTUH3BI. https://m.edsoo.ru/ffOcddle
YBenu4ueHue TUH3bI
JlaGopaTopHas pabora

31 | «HccnenoBaHue CBOICTB

M300paKCHUH B JIMH3AX)



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

Hucnepcus cera.
CJ105KHBII cocTaB 0€Ioro

32 | cBera. LIBer. JIabopaTopHas
pabora «Habmonenue
JTUCTIEPCUH CBETa
WnTepdepenmus ceta.

33 Hud pa(i I1)/151 CBeTa bubmorexa [IOK

paKil L https://m.edsoo.ru/ffOced22

HudpakmonHas pemeéTka

34 [TonepedyHOCTh CBETOBBIX bubnuoreka [IOK
BOJIH. [lonspusanus ceera https://m.edsoo.ru/ffOcf02e
Ontuyeckue MpuoOOPHI U

35 | ycTpoiicTBa M yCIOBHS UX
0€301acHOr0 MPUMEHEHUS
['panu1lbl TPUMEHUMOCTH

36 KJIaCCHUYECKON MEXaHHUKH. bubmuorexa [JOK
[Toctynatel cnennanbHOM https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIHLHOCTH
OTHOCUTENBHOCTh

37 OJITHOBPEMEHHOCTH. bu6mmoreka [IOK
3ame/iJIeHHe BpeMEHU U https://m.edsoo.ru/ffOcfa42
COKpaIlleHHE JITTUHBI
DHeprus U UMITYJIbC

38 PENATUBUCTCKOM YaCTULIBI. bubnuoreka [JOK
CBs3b MaccChl C SHEPTUEH U https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUsl MOKOS

39 | KontpoasHas pabora bubmuorexa [JOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

«Ontuka. OCHOBBI
CrieIuaIbHON TEOpUHr
OTHOCUTEIBbHOCTI

https://m.edsoo.ru/ffOcf6f0

®otonsl. opmyna [lnanka.

bu6mmoreka [IOK

40
DHeprus U UMIyJbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEIOBAHNE Eu6 110K
nonIroTeKa
41 .0 A.T.
porospdexta. Onprrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl potodrddexra.
b V(bq) N bubmuoreka [JOK
VYpaBHeHue DiHIITEHA 17151
42 https://m.edso0.ru/ff0d015
dbotoaddekra. «KpacHas o
rpanuna» Gotordpdexra B
Hasnenue cera. OnbiThl 1. bubmuoreka [JOK
43 | H. JlebeneBa. XuMu4eckoe https://m.edsoo.ru/ff0d04a
neliicTBUE CBEeTa 6
TexHuueckue yCcTpoucTBa u
MIPaKTHIECKOE IPUMCHEHHE:!
44 | ¢dorodmeMeHT, (HOTOTATUHK,
coJIHeuHas OaTapes,
CBETOHO/T
Pemenue 3agau mo teme bu6mmoreka [JOK
45 «DneMeHThI KBAaHTOBOM https://m.edso0.ru/ff0d030
OIITHKM» 2
Monens atoma TomcoHa. bu6mmoreka [JOK
46 | Omprtel Pesepdopna mo https://m.edsoo.ru/ff0d091

PaCCEAIHNIO O-4aCTHII.

a



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a

HnaHeTapHaﬂ MOACJIb aTOMa

47

[Toctynmater bopa

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

48

N3nydenue u noriomeHue
(OTOHOB NpU Mepexoie
aToMa C OJHOIO YpOBHs
SHEpPIruu Ha Ipyrou. Buael
CIIEKTPOB

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

49

BonHoBEIe cBoiiCTBa
yactull. Bonnsl e bpoits.
KopnyckynsipHO-BOITHOBOM
nyanu3Mm. CIOHTaHHOE U
BBIHY)KJICHHOE U3ITyYCHHE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTtkpbiTHE
pamnoakTUBHOCTU. OMBITHI
Pezepdopaa o
OIIpE/IEJICHUIO COCTaBa
PaAMOaKTUBHOTO U3ITYYCHHUS

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbpda-, 6era-,
FaMMa'I/ISJ'[y‘-IeHI/Iﬂ. BHI/IleI/Ie
PaZnoOaKTHBHOCTH Ha
JKMBBIC OPTaHU3MBbI

52

OTKpbITHE IPOTOHA U
HeWTpoHa. M30TombI.
Anbda-pacna.
DNEeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacmal.

bubmuoreka [{OK
https://m.edsoo.ru/ff0d116
2



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162

I'amma-usnyuyenue

53

OHeprus CBA3U HyKJIOHOB B
sanpe. SinepHsle peakuu.

S nepHblii peakTop.
[Tpo6nembl, epCcreKTUBHI,
9KOJIOTHYECKHE aCIIEKTBI
SIEPHOMN YHEPrETUKH

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0d135
6

54

DneMeHTapHbIEC YaCTULIBI.
OTKpbITHE IO3UTPOHA.
Mertobl HaOIOICHUS U
perucTpanuu
3JIEMEHTAPHBIX YaCTHII.
Kpyrusrit cton
«DyHIaMeHTalbHbIE
B3auMozeicTBus. EAMHCTBO
(bu3nuecKkoil KapTHUHbI
MHpa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e3
8

55

Bun 38é3nH0r0 HeOdA.
Co3sBesnus, sipKue 3BE3HI,
[JIAHETHI, UX BUIAMOE
nBmkeHue. ConHeynast
cHcTEMaA

56

Connue. Conneunas
aKTUBHOCTb. VICTOYHMK
sHepruu CosHIA U 3BE3]

57

3BE&311BI, NX OCHOBHEIE
XapaKTePUCTUKU. 3BE3IbI



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

rJIaBHOM
MOCJIEIOBATEILHOCTH.
Bnyrtpennee ctpoenue
3BE311. COBpeMEHHbIE
MPEACTABICHUS O
MIPOUCXOKICHUH U
sposrorny CoJiHIa U 3BE3]

58

Mneunsiii Ilyte — Hama
I'amaktuka. Ilonoxenue u
nBrokenne CoJiHIa B
l'anaktuke. ["amakTukm.
UYéEpHble ABIPHI B sApax
raJlakTHUK

59

Bcenennas. PazOeranue
rajakTuk. Teopus
Bosnbiioro B3pbiBa.
PennkroBoe u3nydeHue.
MertaranakTuka

60

Hepemennsie mpoGiembl
aCTPOHOMMUHU

61

KonrponsHas padora
«DNIEMEHTBI aCTPOHOMUH U
acTpOpU3UKI»

62

O606maromuit ypok. Poib
(GU3MKK ¥ aCTPOHOMUH B
9KOHOMHYECKOH,
TEXHOJIOTHUECKOM,




COLIMAJILHOM Y DTUYECKON
chepax nesaTenTbHOCTH
yeJIoBeKa

63

O6o06matomuii ypok. Posb
U MecTO (PU3UKU U
aCTPOHOMMUH B
COBPEMEHHOM HAyYHOUI
KapTUHE MHpa

64

O6o06maromuii ypok. Poib
¢buznveckoii Teopun B
(dbopmMupoBaHUU
MPECTABICHUN O
¢bu3nyeckoil kKapTuHe MUpa

65

O6o06maromuit ypok. Mecto
(bu3nvecKoil KapTHHBI MUpa
B 00IIIEM pATY
COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEACTABICHHUN O

IPUPOJIE

66

PesepBHBIii ypOK.
MarnuTHOE€ nosze.
OneKTpOMarHuTHas
UHAYKIHS

67

PesepsHelii ypok. OnTHKa.
OCHOBBI CHIELIMATILHOM
TEOPUU OTHOCUTEIBHOCTHU




Pesepnelii ypok. KBanroBas

bubmnoreka IIOK

68 | dusuka. DIeMeHThI 1 https://m.edsoo.ru/ff0d178
ACTPOHOMHH M aCTPOPU3UKH 4
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1I YYHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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