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IHOACHUTEJIBHASA 3AIINCKA

[Tporpamma o ¢gusnke 6a30BOr0 YpOBHS Ha yPOBHE CPEAHETO 00IIero oopazoBanus pa3padoraHa
HAa OCHOBE TMOJOXEHUH u TpeOOBaHUII K pe3ylbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeNIbHOM
nporpammsl, npencraBieHHbpIx B PI'OC COO, a Takxke ¢ yuérom (denepanbHOl pabodeit mporpamMmmsl
BOCIIUTAHUS M KOHIENIUN NpenojgaBaHus ydeOHoro mnpeamera «®Pusnmka» B 00pa3oBaTeIbHBIX
opraam3anusx Poccuiickoii @enepaiuu, peain3yonux OCHOBHbIE 00pa30BaTeIbHbIC TPOrPAMMBL.

Copepxanue mporpaMMmbl Mo (U3HMKE HaIlpaBieHO Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOUH
KapTuHbI Mupa obyyatontuxcs 10-11 kinaccoB npu 00ydenun ux ¢usuke Ha 6a30BOM ypOBHE Ha OCHOBE
CHCTEMHO-/IeATeIbHOCTHOrO0 monxozaa. IIporpamma mo ¢usuke coorBercTByeT TpeboBanmsiMm PI'OC
COO x mIaHUpyeMbIM JHYHOCTHBIM, NMPEAMETHBIM M METAalpeJMETHBIM pe3ylibTaTaM oOyueHus, a
TaK)K€ YYUTBHIBAET HEOOXOJUMOCTh peau3allid MEXIPEAMETHBIX CBA3ed (PU3MKH C €CTeCTBEHHO-
HAayYHBIMH Y4eOHBIMH TpeaMeTamMu. B Hel ompenesnsioTcss OCHOBHBIE IENH H3y4dyeHUs (U3MKU Ha
YpOBHE CpeqHero oOmero o0pa3oBaHusl, IUIAHUPYEMbIE pE3yJIbTaTbl OCBOEHHUS Kypca (U3HKU:
JTUYHOCTHBIC, METANIPEIMETHBIC, TPEIMETHBIC (Ha 6a30BOM YpPOBHE).

[IporpamMma no pu3uKe BKIIOYAET:

IUTAaHUPYEMBIE PE3yNbTaThl OCBOCHMS Kypca (U3MKM HAa 0a30BOM YpOBHE, B TOM YHCJE NPEAMETHbHIE
PE3yNbTaThI [0 Toj1aM 00yUeHUS;
coziep;kanue yueOHoro npeamera «dusuka» 1o rogam o0y4eHuUs.

Odu3uka Kak Hayka O Hambosee OOIIMX 3aKOHAX MPHUPOABI, BBICTYNAas B KayecTBE Y4eOHOTO
IpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHUH 00 OKpyXarolleM MHpE.
[IxonpHBIA Kypc (DU3MKH — CHCTEMOOOPA3YIOUIUM Ul €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (PM3MYECKHE 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB U SIBJICHUM, H3yyaeMbIX XHUMHEH,
Ouosiorueit, ¢uznyeckoit reorpadueit M actpoHomueil. lMcnonb3oBaHHME M AKTHBHOE IPHUMEHEHHE
¢u3NyecKux 3HAHUU OIpeneiseT XapakTep W pa3BUTHE pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe
SHEPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IIOJYYEHUS HOBBIX MATEPUAIOB C 3aJaHHBIMHU
CBOWCTBaMM U Apyrux. M3yueHune (u3MKu BHOCHT OCHOBHOW BKJaJ B (POPMHPOBAHUE E€CTECTBEHHO-
HAyYHOW KapTHHBI MUpa oOyyarommxcs, B (OPMUPOBAHHWE YMEHHH NPUMEHSATh HAyYHBIH METOJ
MO3HAHUS MPYU BHINOJIHEHUH UM YYEOHBIX UCCIIEIOBaHUI.

B ocHoBy Kkypca ¢u3uku sl ypoOBHS CpeIHEro o0miero oOpa3oBaHUS IOJOXKEH PNl HICH,
KOTOpBIE MO’KHO paccMaTpHUBaTh KaK IPUHLUIIBI €0 OCTPOEHUS.

Hoes yenocmmocmu. B COOTBETCTBHMM C HEH KypcC SIBJISETCS JOIMUYECKH 3aBEpIIEHHBIM, OH
COJIEP’KUT MaTepuaid U3 BCeX pas3AenoB (U3MKH, BKIOYAeT KaK BONPOCHl KJIACCUYECKOM, Tak H
COBpEMEHHOM (PU3UKH.

Hoesa cenepanuszayuu. B cooTBeTCTBUM C HeW Marepuall Kypca (QHU3UKH OOBEAMHEH BOKPYT
¢usnueckux Teopuil. Benymmum B Kypce sBisieTcs (OPMHpPOBAHUE TPEICTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaT€pHH, BELIECTBE U IOJIE.

Hoea eymanumapusayuu. EE peanuzanus mpeanosiaraeT HUCHOJIb30BaHUE T'yMaHUTAPHOTO
MOTeHIIMaaa PU3NYECKO HayKu, OCMBICIICHUE CBSI3U Pa3BUTHUS (PU3HMKHU C pa3BUTHEM OOIIECTBA, a TAKKE
C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U YKOJIOTMYECKUMHU MTPOOIEMaMHU.

Hoes npuknaonou nanpasnennocmu. Kypc (UMK mpeamnosiaraer 3HaKOMCTBO C HIMPOKHM
KPYrOM TEXHHYECKHX U TEXHOJOTUYECKUX MPUIOKEHUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoesa  skonocuzayuu  peamusyercss IMOCPEICTBOM  BBEICHHUS  DJIEMEHTOB  COJEpKaHUS,
MOCBALIEHHBIX YKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C Pa3BUTHEM TEXHHUKH U
TEXHOJIOTUH, a Takke 00CYXJeHHs MpoOIeM PallMOHAIBLHOTO MPHPOJIONONB30BAHMS M SKOJIOTUIECKOM
0€301MacHOCTH.



CrepXHEBBIMU dJIEMEHTaMH Kypca (DM3WKH Ha YPOBHE CPEHEro oOIIero o0pa3oBaHUsl SBIISFOTCS
¢usnveckue Teopun (POpMHPOBAHUE MPEICTABICHUA O CTPYKTYpEe MOCTPOCHHS (U3NYECKON TeopHH,
ponu (yHIAMEHTalIbHBIX 3aKOHOB M IPHHIMIIOB B COBPEMEHHBIX INPEACTABICHUSX O MPHPOJE,
IpaHMLax MPUMEHUMOCTH T€OPUHL, /Ul ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJIEHUH U IIPOLIECCOB).

CucTeMHO-JESTEIbHOCTHBIM MOAXO0 B Kypce (U3MKHM peaau3yercsl NpexJe BCero 3a Cuér
OpraHU3aIMH SKCIIEPUMEHTAIBHON IeATeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHs Kypca (GU3HNKA
— 3TO HCHOJB30BAHUE CUCTEMBbI (POHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB M J1a0OPATOPHBIX
paloT, KOTOpble B Iporpamme o (usnke oObeANHEHb! B OOIINN CIHCOK YYEHHYECKUX MPAKTHUYECKUX
pa0ot. Beiienenue B yka3aHHOM IepeyHe JJaOOpaTOPHBIX pabOT, IPOBOAUMBIX JUJIsl KOHTPOJIS U OLIEHKHU,
OCYIIECTBISICTCA YUaCTHUKAMH 00pa30BaTEIbHOTO MPOIECCca UCXO U3 0COOEHHOCTEH MIIaHUPOBAHUS U
ocHamieHus: kabunHera ¢usuku. Ilpm 3TOoM oOecreunBaeTcsi OBNAJCHUE OOYYAIOIIUMUCS YMEHHSIMHU
IIPOBOJIUTh KOCBEHHbBIC W3MEPEHUs, UCCIEJOBAHUS 3aBUCUMOCTEN (PM3UUECKUX BEIMYUH U OCTAHOBKY
OIIBITOB 110 MPOBEPKE NPEATOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHuE yaensieTcs pelieHHI0 pacy€THBIX M KauecTBEHHBIX 3ajad. [lpu sTtom s
pacu€THBIX 3a7ady IPUOPUTETOM SBJSIOTCS 3aJaud C SBHO 3aJaHHOM (PU3MUECKOH MOJENbIO,
MO3BOJISAIOIINE IPUMEHATh U3yUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pas3jesa Kypca, Tak U
MHTETPUPYS 3HAHMS U3 Pa3HbIX pa3/ienoB. J[1s KaueCTBEHHBIX 3a/1a4 MPHUOPUTETOM SIBISIOTCS 3ajaHUs
Ha OOBSICHEHUE TMPOTEKaHUs (PU3MYECKHX SBJICHUN W MPOIECCOB B OKPYKAIOMICH >KU3HU, TpeOyromue
BbIOOpa (PU3UUECKON MOJICNN JJISl CHTYalluH MPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBumn ¢ tpeboBanusmu OI'OC COO k marepuanbHO-TEXHUYECKOMY OOECIEeUeHUIO
yueOHOro mpouecca 0a30BbIi ypoBeHb Kypca (PU3MKHM Ha YPOBHE CpeaHero ooluiero obpa3zoBaHus
JOJDKEH M3y4daTbCsl B YCJIOBUSAX NMPEAMETHOIO KaOWHeTa (PU3UMKU WIHM B YCIOBUSX MHTEIPUPOBAHHOTO
KaOuHeTa MpeIMETOB €CTECTBEHHO-HAYYHOT 0 1MKIa. B kabuHere (Gu3uKu TOIKHO OBITH HEOOXOAUMOE
nabopaTopHoe 00OpyJOBaHUE JUIsS BBIOJHEHUS YKa3aHHBIX B INporpamMme Mo (QHU3MKe YUYEHHUECKHX
MPAaKTUYECKUX pabOT U AEMOHCTPALIMOHHOE 000pyI0BaHHUE.

JlemoHcTpanroHHOe 000pyaoBaHre (HOPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM MUHUMAaIbHON
JIOCTaTOYHOCTH U OOECTEeYMBAET MOCTAHOBKY IEPEUYUCIEHHBIX B MpPOTrpamMMme IO (PU3UKE KIHOYEBBIX
JNEMOHCTPAMA  JUISl  MCCIEAOBAHMUA M3Yy4YaeMBIX SIBIEHUH M IPOLECCOB, OMIUPUUYECKUX U
(byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JIaGoparopHoe 00OpynOBaHHE A YYEHHYECKHX IPAKTUYECKHX paboT ¢opMupyercss B BUIE
TEMaTUYECKNX KOMILJIEKTOB M 00ecreunBaeTcs B pacyére OJHOr0 KOMIUIEKTa Ha JIBYX O0YYaroluXcsl.
TemaTnueckue KOMIIEKTHI Ja00PATOPHOTO 00OPYAOBAHUS JOJKHBI OBITH MMOCTPOEHBI HA KOMITJIEKCHOM
MCIOJIb30BAHUH aHAJIOTOBBIX U IIM(PPOBHIX MPUOOPOB, a TAKIKE KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM
B BUJIE IU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMU 1IEJIIMU U3Y4YE€HUSI (PU3UKU B 001IEM 00pa30BaHUH SBISIOTCS:

(dbopMHpOBaHHE UHTEpECa U CTPEMJIEHHS 00YUYaIOIUXCsl K HAyUHOMY U3yYEHUIO MPUPOAbI, Pa3BUTHE UX
MHTEJJIEKTYaJIbHBIX ¥ TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTABICHUH O HAyYHOM METOoJleé MO3HaHWs U (OPMHUPOBAHHE HCCIIEIOBATEIHCKOTO
OTHOIICHHUS K OKPYXAIOLIUM SIBICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa H3yUy€HHUs OCHOB CTPOEHHUS MaTepUH H
(byHIaMEHTAIbHBIX 3aKOHOB (DH3HUKH;

(bopmMHpoBaHHE YMEHUN OOBSACHATH SIBIECHUS C HUCIOJIb30BAHMEM (DM3NYECKUX 3HAHUM M Hay4HBIX
JI0Ka3aTeNbCTB;

(bopMHpOBaHKE NPEICTABICHUI O posid (PU3MKH IJI pa3BUTHUS JPYTUX €CTECTBEHHBIX HAayK, TEXHUKU U
TEXHOJIOTUH.



JlocTuxkeHue 3TUX Lieneil o0ecreunBaeTcs pelieHHeM CIEAYIOUINX 3afad B MpOoIecce HU3y4eHHs
Kypca (U3UKU Ha yPOBHE CPEAHEr0 00IIero oOpa3oBaHMs:
NpuOOpeTeHne CUCTeMbl 3HAHUW 00 OoO0mMX (U3HYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHsIX,
BKJIIOYass MEXaHUKY, MOJIEKYJSIpHYIO (U3UKY, IJIEKTPOJMHAMUKY, KBAHTOBYIO (DM3MKY M 3JIEMEHTHI
acTpou3uKH;
¢dbopmMHUpoBaHUE YMEHUN MPUMEHSATh TEOPETUUECKUE 3HAHUSA JUIA OOBSACHEHHS (PU3UUECKUX SIBICHUU B
MPUPOJIE U AJISl IPUHATUS IPAKTUYECKUX PELUICHUM B TOBCEAHEBHON KHU3HU;
OCBOCHHE CIOCOOOB pELICHMS pa3IMYHBIX 33734 C SIBHO 3aJaHHON (DM3MYECKOM MOJEINblo, 3ajad,
M0/Ipa3yMeBaIOIINX CaMOCTOSITENIbHOE CO3JaHNe (PU3NUECKON MOJIEIH, aJIeKBaTHOM YCIIOBUSM 3a/1a4uH;
MOHMMaHHe (PU3MYECKHX OCHOB WM NMPHHIIUIIOB JEHCTBHUS TEXHHUYECKUX YCTPOMCTB M TEXHOJIOTUYECKUX
MIPOLIECCOB, UX BIMSIHUS HA OKPYKAIOIIYIO CPELy;
OBJIaJICHHE METOJaMH CaMOCTOSITENILHOTO IUIAHUPOBAHUSA U MPOBEACHUS (U3UYECKUX IKCIEPUMEHTOB,
aHallM3a U MHTEepIIpeTaluy HHGOPMaIIUH, ONIPeIeICHHS TOCTOBEPHOCTH MOIYYEHHOTO Pe3yabTaTa;
CO3/IaHKE YCTIOBHM JUIsl pA3BUTHUSI YMEHHM MPOEKTHO-UCCIIEI0BATEIBCKOM, TBOPUECKOI 1eATEIHHOCTH.
Ha u3yuenue ¢usuku (6a30BbIil ypoBEHB) HA YPOBHE CPEIHETO 00IIEro oOpa3oBaHus OTBOIUTCS
136 gacos: B 10 kmacce — 68 yacoB (2 yaca B Hezento), B 11 kimacce — 68 yacoB (2 yaca B HEJENIO).
[Ipennaraemplii B mporpamMme mno (U3MKE IEpeueHb JIaOpaTOPHBIX M IMPAKTHUECKUX padoT
SBIIETCS PEKOMEHJIOBAaHHBIM, YUUTEINb JIeaeT BHIOOp MPOBEIEHUs TaOOpPaTOpPHBIX PabOT M OMBITOB C
y4€TOM UHIUBUIYATbHBIX 0COOCHHOCTEH 00yJaroIuXCsl.

COJEP/)KAHUE OBYYEHUA
10 KJTIACC

Pasznen 1. dusuka u MeTOAbI HAYYHOI0 MO3HAHUSA

®usznka — Hayka o npupoae. Hayunsle MeToasl NO3HAaHMS OKpyxaromero mupa. Poib
SKCIIEPUMEHTA U TEOPHUHU B MPOLIECCE O3HAHUS IPUPOABI. DKCIIEPUMEHT B (DHU3HKE.

MopenupoBaHnue (pu3NYecKHX siBIeHUH 1 nponeccoB. Haydunbie runore3sl. @u3nueckue 3aKOHbI U
Teopuu. [ 'paHUIIBI TPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [IpMHIIUIT COOTBETCTBHSL.

Ponb 1 Mmecto ¢u3uku B popMUpOBaHUN COBPEMEHHOM HAyYHON KapTHHBI MUpPa, B IPAaKTHYECKOMN
NEeITEIbHOCTH JIIOJIEN.

Jlemoncmpayuu

AHanorosble U HU(PPOBbIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aBmxeHue. OTHOCUTENBHOCTh MEXAHMYECKOro ABMKeHHs. Cucrema OTcuéra.
Tpaexropus.

[lepemenienue, CKOpOCTh (CpemHsIT CKOPOCTh, MTHOBEHHAs CKOPOCTb) U  YCKOpEHHE
MaTepHaHBHOﬁ TOYKH, HUX IPOCKIIMK HA OCU CHCTCMbI KOOpIAWHAT. CroxeHue HepeMGH_IeHI/Iﬁ u
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSAMOJIMHEWHOE JBIKeHHE. [paduku 3aBUCHUMOCTH
KOOpPJUHAT, CKOPOCTH, YCKOPEHHUS, IyTH U MepeMEIIeHNs MaTepUaIbHOM TOUKH OT BPEMEHHU.

CBobOogHoe nazieHne. Y cKopeHrne CBOOOHOTO TaICHUS.



KpuBonuneiitnoe nmxenue. J[BukeHne MaTepuaaibHOW TOYKH MO OKPYKHOCTH C IMOCTOSHHOM MO
MOJYJIIO CKOpPOCTBIO. YTJIOBasi CKOPOCThb, JIMHEHHas CKOpocTh. llepmon u dactora oOpalieHus.
LenTpocTpeMUTENbHOE YCKOPEHHE.

TexHuueckue yCTpOHMCTBA M IPAKTUYECKOE IPUMEHEHME: CHUIOMETP, [BHKEHHE CHaps/IOB,
LIETIHbIE U pEeMEHHBIE NIEPEIAUN.

Jlemoncmpayuu

Mopgenb cucteMbl 0TCUETa, UUTIOCTPALIMS KHUHEMATUUECKUX XapaKTEPUCTUK JBHKCHHUSL.

[Ipeo6pa3oBanue ABMKEHHM ¢ UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmotenue ABrKeHUs Tela, OpOIMIEHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenune ycKopeHust CBOOOTHOTO MaCHHSI.

Hamnpanenue ckopocTy npu JBUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuenne HepaBHOMEPHOTO JABMKCHHUS C IIEJIbIO OMPEIEICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOILIEGHUS MEXKAY IYTSAMH, NPOWUIEHHBIMH TEJIOM 3a TOCIEI0BATEIbHBIC
paBHbIE MTPOMEXKYTKH BPEMEHHU IPU PAaBHOYCKOPEHHOM JBMKEHHHM C HAYaJbHOM CKOPOCTBIO, PaBHOM
HYIIIO.

N3yuenne nBUKEHUs MIAPUKA B BI3KOU KUIKOCTH.

N3yuenune nBukeHus tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuaiun ortHocutenbHOcTH ['amuied. Ilepseiit 3akoH Herotona. MHepnuanbHblE CHCTEMBI
OoTCY€Ta.

Macca tena. Cuna. [lpunnun cynepno3uniuu cuwi. Bropoi 3akon HeloToHa mjisi MaTepuanibHON
Touku. Tpernii 3akoH Hpl0TOHA 77151 MaTepUaNbHBIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tspkectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokos, ckonbxeHus, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuna
TpeHHsI CKOJBbXKEHUs Hu cuia TpeHus nokos. Koaddunument tpenus. Cuna CONpPOTHUBIEHUS TPHU
JBUKEHUH TeJa B )KMJIKOCTH WUJIU Tas3e.

[TocTymarenbHOe U BpalaTeibHOE JBUYKEHNE a0COIIOTHO TBEPIOTO Tea.

MoMeHT CuiIbl OTHOCHTENIBHO OCH BpamieHus. [1nedo cumbl. Y ciaoBus paBHOBECHS TBEPOTO Tea.

TexHnuueckue YCTpOﬁCTBa n MMPAKTUYCCKOC MMPUMCHCHUC! MNOAUIUITHHUKH, JABHKCHUC
HCKYCCTBCHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEepUUH.

CpaBHeHuE Macc B3aMMOJEHCTBYIOIUX TEI.

Bropoii 3akoH HeroTOHA.

N3mepenue cu.

CnoxxeHue CHIl.

3aBHCUMOCTB CHJIBI YIIPYTOCTH OT JeOpMaLnu.
Hesecomocts. Bec Tena npu yCKOPEHHOM NOABEME U NIAJACHUU.
CpaBHEeHHE CHII TPEHUS TIOKOS, KAYCHHS U CKOJIbKCHUS.
VYcnoBus paBHOBecHs TBEPIOTO Tesia. Buabsl paBHOBECHS.
Yuenuueckuii sxcnepumenm, 1a6opamopHule pabomol
W3yuenue nBmxeHus: OpycKa o HaKJIIOHHOH MJI0CKOCTH.



HccnenoBanue 3aBUCMMOCTH CUJT YIIPYTOCTH, BOSHUKAIOUIMX B MPY>KUHE U PE3MHOBOM 00pa3slie,
OT uX JnedopManuu.

HccnenoBanue ycinoBuii paBHOBECHS TBEPAOTO TEIA, UMEIOLIETO OCh BPAILICHHUS.

Tema 3. 3akonvl coxpanenus ¢ MexaHuke

Nmnynbee MaTepuanbHOM TOYKH (Tena), CUCTEMbl MaTepUajbHBIX TouyeK. VMIynsc Ccuiibl U
M3MEHEHNE UMITYyJIbca Tejla. 3aKOH COXPaHEHUs UMITYJbca. PeakTUBHOE ABM)KEHUE.

Pabota cuibl. MOIITHOCTH CHJIBI.

Kunernueckas sneprusi MarepuaibHoi Touku. Teopema 00 M3MEHEHUU KHHETHYECKON YHEPTHH.

[lorenumansHas sHeprusi. [loreHuuanbHas sHeprus ynpyro JaehOPMUPOBAHHON MPYKHUHBL.
[TorennmanbHast SHEprys Tejla BOJU3U MOBEPXHOCTH 3eMIIH.

[loTeHunanpHble W HENOTEHUMANbHblE CHIbL. CBS3b pabOThl HENOTEHUMAIbHBIX CHI C
M3MEHEHUEM MEXaHUYECKOM PHEPIrUU CUCTEMBI Tell. 3aKOH COXPAHEHUS MEXaHUYECKON SHEPTUH.

VYupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHME: BOJOMET, KONEpP, MPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[lepexon noTeHLIMaIbHON YHEPTUH B KUHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuenne abCONOTHO HEYIIPYTOro yAapa ¢ HOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

WccnenoBanue cBsizu pabOThl CUJIBI C U3MEHEHHEM MEXaHWYECKOW SHEpPruu Telna Ha MpUMepe
PacTsDKEHUS PE3UHOBOTO KIyTa.

Pa3nea 3. Moaekynsipaast pu3nka 1 TepMOIHMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE TIOJOXEHHUS MOJIEKYJISIPHO-KHHETUYECKOW TEOPUM U HUX ONbITHOE OOOCHOBAaHUE.
bpoynoBckoe apmxkenue. uddysus. Xapakrep IABMKEHUS M B3aUMOJCHCTBUS YACTHUIl BEILECTBA.
Mogenu cTpoeHus ra3oB, KUAKOCTEH U TBEPIBIX Tell U 0OBSICHEHNE CBOWCTB BEIIECTBA HA OCHOBE 3TUX
Mozenei. Macca u pazmepsl Mmosiekyin. KonnuectBo BemnectBa. [locrossuaas ABoraspo.

TenmoBoe paBHoBecue. Temnepatypa u e€ namepenue. lllkana remneparyp Llenbcus.

Mognens wupaeanpHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KMHETHUYECKOM TEOPHH
uaeaIbHOro Taza. AOCONIIOTHAS TeMIleparypa Kak Mepa CpeJHed KMHETHYECKOW HepruH TEeIIoBOTrO
nBrKeHns dactul rasza. llkama temnepatyp KenbBuHa. ['a30Bble 3akoHBI. YpaBHeHHe MeH[eneeBa—
Knaneiipona. 3axkon J[lameroHa. M3omporeccbl B UACATbHOM Tra3e C MOCTOSHHBIM KOJWYECTBOM
BemiecTBa. ['paduueckoe npeacTaBieHHe H30MPOLIECCOB: U30TEpMa, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BellecTBa, ¢poTtorpaduu MOJEKyJl OpraHMYeCKUX
COCIMHECHUM.

OmnbiThl 10 AU yY3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JBUKEHHUSI.

Mogens onbiTa LlTepHa.

OnbIThI, JOKa3bIBAOIIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHSL.

Monens, HUTIOCTpUpPYIOLIas NPUPOLY AABJIECHUS ra3a Ha CTEHKH COCYAa.

OnBITHL, WIUTFOCTPUPYIOLIME YPABHEHUE COCTOSIHUS UJI€ATIbHOTO T'a3a, H30IPOLECCHI.



Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenre Macchl BO3/AyXa B KIACCHOM KOMHATe Ha OCHOBE M3MEpEHUH 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpATyphl BO3/lyXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMeTpaMU COCTOSIHUS Pa3peXEHHOIO Tra3a.

Tema 2. Ocno6vt mepmoounamuku

Tepmoannamuyeckas cucrema. BHyTpeHHssI SHEPTHsl TEPMOJANHAMHYECKOW CUCTEMBI U CIIOCOOBI
e¢ n3meHenus. KonndecTBo TemoTel U padoTa. BHyTpeHHsIsI SHEPTUsl O/HOATOMHOTO MAEATBHOTO Ta3a.
Bunel Termonepenaud: TEIUIONPOBOAHOCTb, KOHBEKLMs, U3Iy4CHHE. Y €IbHAas TEIUIOEMKOCTh
BeniecTBa. KoanmuecTBo TEIIOTHI IpHU TEILIONEpeaaye.

[Tonstre 006 ammabatHOM mporiecce. [lepBbIi 3akoH TepMOAMHAMHKH. [IpuMeHEeHHE TEepBOTO
3aKOHa TEPMOJAMHAMUKH K n3omporeccam. [ padudeckas nHTepnperanus paboTs rasa.

Bropoii 3akoH TepmoanHamMuku. HeoGpaTuMocTh NpoLEccoB B IPUPOJE.

TennoBbie MamuHbl. IlpuHnunel nedcTBUs TemIoBbIX MamuH. [IpeoOpa3zoBaHus sHepruum B
TeroBeIX MarmmHax. Kos¢ddumuent mnonesnoro neiictBus TeroBoil mammbbl. Llukn Kapao u ero
KOX(QPHUIIUEHT MOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MPOOIIEMBI TETNIOIHEPT € TUKH.

TexHnyeckue ycTpolcTBa M IPAaKTHYECKOE IPUMEHEHHUE: JBUraTellb BHYTPEHHEIO CropaHus,
OBITOBOM XOJOAUIBHUK, KOHIAUIIUOHED.

Jlemoncmpayuu

W3meHeHre BHYTpEHHEN SHEPTUU Tela MIPU COBEPILIEHUU padOThI: BbUIET MPOOKH U3 OYTHUIKHU O[]
JeUCTBUEM  CXKATOrO0 BO31yXa, HarpeBaHue »¢upa B JATyHHOH TpyOke MmyTéM TpeHUs
(BUEOAEMOHCTpALUSA).

W3meHneHnne BHyTpeHHEH 3Hepruu (TemnepaTypsl) Tejla Ipy TeIulonepeaaye.

OneIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu napoBoil TypOUHBI, ABUraTeNsl BHYTPEHHETO CrOpaHusl, pEaKTUBHOI'O IBUTaTEJsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecamnbvie cocmoanun eeuecmea. Pazoevie nepexoovl

[TapooOpa3zoBanne M KoHAeHcauus. VcrnapeHue M KumneHue. AOCONIOTHas M OTHOCHUTENbHAsS
BJIQXKHOCTh BO3Ayxa. HachlmeHHBI map. VYaenpHas TemioTa NapooOpa3oBaHMs. 3aBUCHUMOCTb
TEMIIEPATYpPbl KUIIEHUS OT JAABJICHUS.

Teépnoe Temo. Kpucrammmueckne u amopdHbIe Tema. AHM30TPONUS CBOMCTB KPHUCTAIIIOB.
Kunkne kpucrtamnsl. CoBpeMeHHblE Marepuanbl. [lnaBnenne u kpucraumsanus. Y JenbHas TEIUIoTa
rwiaBneHus. CyOnumarus.

VYpaBHeHHE TEIJIOBOTO OaaHca.

TexHn4eckue ycTpoicTBa U MPAKTHUYECKOE MPUMEHEHHE: TUTPOMETP U IMICUXPOMETP, KATIOPUMETP,
TEXHOJIOTHH MOJy4YE€HUsI COBPEMEHHBIX MaTepPHUAJIOB, B TOM YKCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX TapOB.

Kunenue npu moHMKEHHOM JIaBJICHHH.

CriocoObl U3MepeHUs BIAKHOCTH.

HaGmronenne HarpeBaHus ¥ IJIABICHUS KPUCTAILUTIIECKOTO BEIIECTBA.

JleMoHCTpanust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamoptule pabomol

N3MepeHre OTHOCUTENBHOMN BIAXXHOCTH BO31yXa.

Paznen 4. diiekTpoaMHaMuKa



Tema 1. Inexkmpocmamuxa

OnexTpuzanus Tel. DIEKTpUUecKUi 3apsia. JBa Buaa anekTpuyeckux 3apsiioB. [IpoBogHuky,
JTUBJIEKTPUKU U MOJTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsiaa.

B3aumoneiicteue 3apsanoB. 3akoH Kynona. ToyeyHbId 3JIEKTpUYECKUN 3apsil. DIEKTPUUECKOE
nosie. Hanpsok€HHOCTH AnekTpudeckoro nois. [IpuHnumn cynepno3nnuy 3J1eKTpUIecKuX nosen. JInaum
HaNpsKEHHOCTH AJIEKTPUYECKOTO TT0JISL.

Pabora cun snexrpocrarnyeckoro nois. Ilorenuuman. Pasnocts motenumanos. IIpoBogHuku u
JTUAJIEKTPUKHU B 3JIEKTPOCTATHUECKOM I0J1€. J(uanekTpuyeckas npoOHUIAeMOCTb.

OnektpoémkocTh. KoHaeHcaTop. ONEKTpOEMKOCTh  IIOCKOIO  KOHJEHCATopa. JHeprus
3apsHKEHHOI0 KOHAEHCATOopa.

TexHnueckue yCTpPOMCTBA UM NIPAKTHUYECKOE IPUMEHEHHUE: JIJIEKTPOCKOIN, 3JIEKTPOMETP,
AIEKTPOCTATUYECKAS 3alUTa, 3a3€MJICHHUE AJIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAILHBIN anmnapar,
CTPYMHBII IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIUIT ACUCTBUS IIEKTPOMETPA.

B3aumMopeiicTBrue Ha’IEeKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3apSKEHHBIX TEIL.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I1OJIE.

DNeKTpocTaTUYeCKas 3allluTa.

JIMBIIEKTPUKHU B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOMIA[M IUIACTUH, PaCCTOSHUSA
MEXIYy HUMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmosannwtii 3n1ekmpuyeckuil mok. Toku 6 paznuunvix cpedax

DOneKTpUUecKUid TOK. YCJIOBMSI CYIIECTBOBAaHUS AJIEKTpUUecKoro Toka. Mcrounuku toka. Cuna
ToKa. I IoCcTOsIHHBIN TOK.

Hanpsixenue. 3akon Oma ai1g y4acTka Henu.

DNeKTpUUYECKOe COINpPOTHUBIEHUE. YIeIbHOE CONpPOTHBIEHUE BellecTBa. llocinenoBarenbHoe,
napajuiesibHOe, CMEIIaHHOE COeAMHEHNE ITPOBOJHHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIeHa. MOIIHOCTD 3JIEKTPUYECKOTO TOKA.

DNEKTPOABMKYIAs CHUJIa U BHYTPEHHEE CONPOTUBIECHHWE HCTOYHMKA TOKa. 3akoH Oma s
MOJTHOU (3aMKHYTOM) AJIEKTpUIecKoi renu. KopoTkoe 3amMpIkaHue.

DNeKTpOHHasi MPOBOJMMOCTb TBEPABIX METAJJIOB. 3aBUCHUMOCTH COINPOTUBJICHHS] METaNIOB OT
TeMieparypbl. CBEpXIIPOBOAUMOCTD.

DneKkTpuyecKkuil TOk B Bakyyme. CBOMCTBA AJIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs! M MpUMECHas IPOBOAUMOCTh MOJIYNPOBOHUKOB. CBOMCTBA P—
n-nepexoja. [loaynpoBoJHUKOBBIE TPUOOPHI.

DONEeKTpUYeCKHi TOK B pacTBOpaxX M paciulaBaXx AJIEKTPOJIUTOB. DIIEKTPOIUTHUECKAs
JUccolanus. JIeKTPOIIn3.

DJIeKTpUYECKM TOK B razax. CaMOCTOSTENbHBIM M HECAMOCTOATENbHBIN pa3psia. MosHus.
[Ina3zma.

TexHuyeckue ycTpoWcTBa M HNPAKTHUYECKOE INPUMEHEHME: aMIIEpPMETP, BOJBTMETP, PEOCTaT,
HUCTOYHUKUA TOKA, JJICKTPOHATrpEeBaTENIbHBIE MPUOOPHI, dIEKTPOOCBETUTEIBHBIE MPUOOPHI, TEPMOMETP



COIIPOTHBIICHUS, BAaKyyMHBbIH JAMOJ, TEPMUCTOPBI U (POTOPE3UCTOPHI, MOIYNPOBOJHUKOBBIM AHOM,
rajJbBaHMKa.

Jlemoncmpayuu

W3MepeHune cuibl TOKa U HaIIPSKEHMSL.

3aBUCHUMOCTb COIPOTHBIICHHS LIUIMHIPUYECKUX IPOBOAHUKOB OT JUIMHBI, IUIOLIAAN ONIEPEYHOTO
CEUEHUs U MaTepuaa.

CMmeniaHHOE COEJUHEHHUE ITPOBOJHUKOB.

[Ipsimoe u3mepeHue 31eKTpoABIKYILEH crilbl. KOpoTkoe 3aMbIkaHHE raJlbBAaHUYECKOT0 3JIEMEHTa
U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIIPOTUBIIEHUS! METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psa v MpOBOJIUMOCTb BO3IyXa.

OHOCTOPOHHSAS IPOBOIUMOCTb JUOJA.

Vuenuueckuii sxcnepumenm, 1a6opamophvie pabomul

N3ydyeHne cMEIIaHHOTO COEIMHEHMS PE3UCTOPOB.

W3mepeHue 31eKTpoIBUKYILEH CUIIbl ICTOUHUKA TOKA U €r0 BHYTPEHHET0 COIPOTUBIICHHUS.

Habmtonenue snextpoinusa.

Me:knpeaMeTHbIe CBSA3H

Wzyuenme kypca ¢usuku OasoBoro ypoBHs B 10 kimacce ocymiecTBIsieTcss € y4ETOM
COJIep KATENIbHBIX MEXIPEJAMETHBIX CBS3eH ¢ KypcaMH MaTeMaTHKH, OWOJIOTHH, XUMUH, Teorpaduu u
TEXHOJIOTUH.

Mesicnpeomemnvle nonsimusi, CBI3aHHbIE C U3YYEHHEM METOJOB HAyYHOT'O MO3HAHMS: SBIICHUE,
Hay4HbId (akT, THUrnore3a, (uU3MYecKas BeIUYMHA, 3aKOH, TEOpHs, HAONIOJACHHUE, SKCIICPUMEHT,
MO/JIEIMPOBaHKE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelieHue CUCTEMbl YpaBHEHHH, nuHelHas (yHKuus, napabona, runepboia, ux
rpadMKu U CBOWMCTBA, TPUTOHOMETpHUYECKHe (DYHKIIUHN: CHHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIIMH Ha OCH KOOPJMHAT, CII0KEHHE BEKTOPOB.

Buonoeusn: Mmexanndeckoe JBM)KEHUE B KHUBOH Mpupoae, 1uddysus, ocMoc, TeII000MEH KHUBBIX
OpPraHu3MoOB (BHU[Ibl TEIUIONEpENaun, TEIJIOBOE PAaBHOBECHE), IJIEKTPUUYECKUE SBICHUS B JKUBOU
MIPUPOJIE.

Xumusa: ITUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYN, MOJb BEIECTBa,
MOJISIpHAsi Macca, TEIUIOBbIe CBOMCTBA TBEPABIX TeN, KUAKOCTEH M Ta30B, 3JIEKTPUUYECKHE CBOMCTBA
METAJUIOB, ANEKTPOJIUTUYECKAS TUCCOIMALUS, TAIbBAHUKA.

l'eocpaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apoOMeTp, TEPMOMET.

Texnonozus: mpeoOpa3oBaHUE JBWKEHUN C HCIOJIb30BAaHUEM MEXaHM3MOB, Y4YE€T TpPEHUS B
TEXHHUKE, MOALIMITHUKY, UCIIOJIb30BaHUE 3aKOHA COXPAaHEHMs UMITYJIbCa B TEXHUKE (pakeTa, BOJIOMET U
ApyTHUe), IBUTATENIb BHYTPEHHETO CropaHusi, napoBasi TypOuHa, ObITOBOM XOJIOAMUIBHUK, KOHJUIIMOHED,
TEXHOJIOTUH MOJIYYEHHs] COBPEMEHHBIX MaTepHaAJIOB, B TOM YHCIIe HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUH,
ANIEKTPOCTaTUYECKasl 3allUTa, 3a3eMJIEHHE JJIEKTPONpHOOpOB, KCEPOKC, CTPYHHBIA MPUHTED,
3JIEKTpOHArpeBaTeIbHble PUOOPHI, IEKTPOOCBETUTENbHbIE TPUOOPHI, raJIbBaHUKA.

11 KJTACC

Paznen 4. DiekTpoanHaMuKka
Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA



IlocTosiHHBIE MarHuUTHEL. B3amMonelcTBHE IMOCTOSHHBIX MAarHuTOB. MarHuTHOe mone. Bexrtop
MAarHuTHOM MHIAYKUMH. [IpHHIMI Cyneprno3uuuy MarHUTHBIX MOJed. JIMHUM MarHUTHOM MHIYKLIMM.
KapTuna nuHMii MAarHUTHOM MHIYKLIMM TTOJISI TOCTOSIHHBIX MAarHUTOB.

MarsuTHO€ 10J1€ NPOBOJHUKA ¢ TOKOM. KapTuHa TMHUI MHAYKIIMM MarHUTHOTO MOJIs JJIMHHOTO
MPSIMOTO IPOBOJHUKA U 3aMKHYTOrO KOJIBLIEBOI'O IPOBOJHMKA, KaTyIIKHM ¢ TOKOM. OneIT Dpcrena.
B3anmMozeicTere MpoBOJIHUKOB C TOKOM.

Cuiia Amriepa, e€ MOyJIb U HalpaBJICHHUE.

Cuina Jlopenua, e€ Moaynb M HampaBlieHHE. /[BH)KEHME 3apsyKEHHOM 4acTHIbl B OJHOPOJHOM
MarHuTHOM noJje. Padota cusl Jlopenua.

SIBneHue  dNEKTpOMarHUTHOM  MHAYKUMHU. IIOoTOK  BekTOpa  MarHUTHOM  MHAYKIMH.
DNEeKTPOABMKYILASI CUJIa MHAYKIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKuu Dapazes.

BuxpeBoe nsnekTpuueckoe 1mosie. OJEKTPOJABUXKYILAs CHJIa MHAYKUMA B  IPOBOJIHUKE,
JBUKYILIEMCSI IOCTYNAaTEIbHO B OJJHOPOJHOM MarHUTHOM I10JIE.

IIpaBuio JleHna.

NHaykTUBHOCTD. SIBIEHHE CAMOMHYKIIMHU. DJIEKTPOABHIKYILASL CUJIA CAMOMHIYKIIUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DIEeKTpOMarHuTHOE MoJIe.

TexHnueckue  yCcTpoHCTBA M NPAKTUYECKOE  IMPUMEHEHHME:  IIOCTOSHHbIE  MAarHUTHI,
3JIEKTPOMArHUTBHI, 3JIEKTPOABUTATEIb, YCKOPUTEIIX 3JIEMEHTAPHBIX YACTHL, WHIYKIIHOHHAs I1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO IMyYKa MarHUTHBIM IOJIEM.

JIMHUM MHIYKIMY MarHUTHOTO MOJIS.

B3aumopneicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

SIBneHue ANEKTPOMArHUTHOM MHYKIIHH.

IIpasuio JleHua.

3aBUCUMOCTBD JIEKTPOABHKYILEN CHIIBI MHIYKIIMU OT CKOPOCTH U3MEHEHUSI MarHUTHOT'O TIOTOKA.

SIBrieHNE CAMOMHTYKIIN Y.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

W3y4eHre MarHUTHOTO TOJISl KaTYIIKHU C TOKOM.

HccnenoBanue 1eCTBUSA IOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue SBIeHUS 3IE€KTPOMArHUTHON MHIYKIUU.

Paznen 5. KosieOanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUS

KonebarenpHas cucrema. CBoOOMHBIE MeXaHWUYeCKHe KojeOanws. ['apMoHmYeckue KoseOaHwUs.
[Tepuon, yactora, ammuntyna u (aza konedbanuit. [IpykuHHBIH MasTHUK. MaTeMaTHYeCKU MasTHUK.
YpaBHeHHe rapMOHUUECKHX KoseOanuil. [IpeBpaiiienue sHeprun Npu rapMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiii  koHTyp. CBOOOAHBIE  3JIGKTPOMArHWTHBIE KOJE€OaHMSA B HJCATBLHOM
K0J1e0aTeIbHOM KOHTYpe. AHAIOTHs MEXIY MEXaHUYECKUMHU U 3JEKTPOMArHUTHBIMH KOJIEOaHUSMHU.
®opmymna TomcoHa. 3aKOH COXpaHEHHS YPHEPTUHU B UACATHPHOM KOJIeOATEIHHOM KOHTYPE.

[IpencraBnenre o 3aTyxaromuXx KoneOaHUsAX. BBIHYKICHHBIE MEXaHUYECKUE KOJICOAHMS.
Pe3onanc. Beinyk1eHHBIE JIEKTPOMAarHUTHbIE KOJIEOAHNUS.



[Tepemennbiii TOK. CHUHYCOMIAIBbHBIM TMEPEMEHHBIH TOK. MOIIHOCT, MEPEMEHHOrO TOKAa.
AMIIIUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSyKEHUS.

Tpancdopmarop. IlpousBoacTBo, mepenada ©  MOTPEOJICHHE AIEKTPUUECKOW  SHEPIHU.
OKOJIOTHYECKHE  PHUCKM IIpM  INPOM3BOACTBE  dJeKTpodHepruu. KynpTypa  HCIIONB30BaHMs
JIEKTPO3HEPIUH B ITOBCEIHEBHOM JKU3HH.

TexHudeckue yCTpPOMCTBA M IPAKTHUYECKOE IPUMEHEHUE: DJIEKTPUYECKHM 3BOHOK, T'€HEpaTop
IIEPEMEHHOTI'0 TOKa, JIMHUU JIEKTponepeay.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KoseOaTeabHONH CUCTeMbl (IPYKUHHBIH MM MaTeMaTU4eCKUM
MasTHHK).

Habmotenue 3aTyxaronux KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKJCHHbBIX KOJICOAHUH.

Habmtonenue pezonanca.

CB00OOIHBIC AJIEKTPOMArHUTHBIE KOJICOAHMSI.

OcuorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HANPSKEHHUS] OT BPEMEHHU) JUISl AJIEKTPOMAarHUTHBIX
KoJieOaHuH.

Pe3oHanc mnpu mocnenoBaTeNbHOM COCIMHEHUM PE3UCTOpAa, KaTyHIKM WHIYKTUBHOCTH U
KOHJIEHCATOopa.

Mosenb TMHUY 3JEKTPOIIEpeIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCHMOCTH IIEpUOJia MaJIbIX KoJIeOaHU Ipy3a Ha HUTH OT JUIMHBI HUTH U MaccChbl
rpysa.

HccnenoBanne nmepeMEeHHOTO TOKa B ILIEMIM W3 IOCIENOBATEIbHO COEIMHEHHBIX KOHJIEHCATOpa,
KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbLE 60IHbL

MexaHnueckue BOJIHBI, YCioBUsA pacrpoctpaHeHus. Ilepuoa. CkopocTh pacnpocTpaHEHUsS U
JuiiHa BosiHBL. [lomepeunsle M mpojosibHble BOJHBL. MHTepdepeHuuss n Au@pakius MeXaHUYEeCKHUX
BOJIH.

3Byk. CkopocTs 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DONeKTpOMarHUTHBIE BOJHBL. YCJIOBUS H3JIyUY€HHUS JJIEKTPOMArHUTHBIX BOJIH. B3aumnas
opueHTanus BekTopoB E, B, V B anekrpomarautHO# BosHe. CBOICTBa 3J€KTPOMAarHUTHBIX BOJIH:
OTpa)KeHHeE, MpeJIoMIICHHE, MosIpu3anys, Audpaxius, uareppepenius. CKOpocTh 3EKTPOMarHUTHBIX
BOJIH.

[Ikana >neKTpOMarHUTHBIX BOJH. [I[puMeHeHne AIeKTPOMarHuTHHIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paTroOCBA3U U TENEBUACHUS. Paaronokanus.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHnyeckue yCTpPONCTBA M TNPAKTUYECKOE IPUMEHEHHME: MY3bIKAJIbHBIE WHCTPYMEHTHI,
yIIbTPa3BYKOBasi IMAarHOCTUKA B TEXHUKE M MEAMIIMHE, pajap, paAuoONpUEMHUK, TEJIEeBU30D, aHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacrpoOCTPaHEHHUE OMEPEYHBIX U MPOJOIBHBIX BOJIH.

Koneburomeecs Ten0 Kak HCTOYHMK 3BYKA.

HaGmroneHune oTpaxeHus U NPeToOMIICHUS MEXaHUYECKUX BOJIH.

Habmtonenue nnrepdepeHunu u U pakiiui MEXaHHIECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmronenune cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILUTUTY/I0M M 9aCTOTOM KOJIeOaHUH.



HccnenoBanne CBONCTB 3JEKTPOMArHUTHBIX BOJH: OTpa)X€HHE, MpPEIOMIICHUE, MOJIApU3aLus,
mrudpakius, tHTephEpeHIHs.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsmonnHeliHOE pacpoCTpaHEHUE CBETa B OJHOPOAHOU cpene. Jlyd
cBeTa. ToueyHblil HCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHe n300pakeHUH B INTIOCKOM 3epKalle.

[IpenomiieHne cBera. 3aKOHBI IPEJIOMIIEHUS CBETA. AOCOIIOTHBIM IOKa3aTellb MPEIOMIIECHHUS.
[TonHoe BHyTpeHHEee oTpakeHue. [IpenenbHblil yroi moIHOro BHYTPEHHETO OTPasKEHUSI.

Hucnepcus ceera. CoxxHbINA cocTaB Oenoro ceera. L[Ber.

Cobuparone u pacceuBaroline JdUH3bl. ToHKas auH3a. DOKYCHOE pAacCTOSHUE M ONTHYECKas
cuiia TOHKOM JuH3bL. [locTpoeHne n3o0paskeHHit B cOOMpAIOIINX U pacceuBaroInX JuH3ax. Popmyia
TOHKOM JIMH3BI. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUECKOMN ONTUKH.

BonroBas ontuka. MaTepdepennust cBera. KorepeHTHbIE MCTOYHUKH. YCIIOBHS HAOIIOACHUS
MakCUMyMOB M MHHHUMYMOB B HHTEP(PEPEHIIMOHHOW KapTHHE OT JBYX CHH(A3HBIX KOT'CPEHTHBIX
HMCTOYHUKOB.

Hudpakius ceeta. Judpakunonnas pemerka. Y cioBue HaOI0IeHUs ITaBHBIX MAaKCUMYMOB MIPU
MaJIeHU MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuuyeckue yCTpoiicTBAa M NpPaKTHYECKOE MPUMEHEHHWE: O4YKH, Jymna, Qoroanmapar,
MPOEKIIMOHHBINA amnmapar, MHKPOCKOI, TEJIeCKON, BOJIOKOHHAs OMNTHKa, IU(paKkIMOHHAs pemETKa,
MOJIIPOU .

Jlemoncmpayuu

[IpsmonuHeitHOE pacpocTpaHeHne, OTpakKeHUE U MperoMiieHre cBeTta. OnTrudeckue mpruoopshl.

[TonHoe BHyTpeHHEe oTpaxeHue. Moienb cBETOBOA.

WccnenoBanue cBONCTB 300paXKeHH B TMH3aX.

Mopenn MUKpOCKOMa, TEIECKOIIA.

Habmtonenue natepdepeHnnn caera.

Habmtonenue nudpaxkuuu cera.

HabGmronenue qucnepcuu certa.

[TonydeHue cnekTpa ¢ HOMOIIbIO IPU3MBI.

[Tonydenue ciekTpa ¢ HTOMOIIbIO TU(PPAKIIMOHHON PEHIETKH.

Habmroienue nonsipusanuu cBera.

Yuenuueckuii sxkcnepumenm, nabopamopnule pabomuol

N3mepenue nokaszarens IpeJoMIeHUs CTEKIIA.

HccnenoBanue cBOWCTB N300paKeHHI B THH3aX.

HaGmonenue aucnepcuu cBera.

Paznen 6. OcHOBBI cienAJIbHOM TEOPUHM OTHOCUTEIbHOCTH

['panuibl TPUMEHUMOCTH KJIacCMUeCKOM MexaHukH. [locTynaTel chneuualbHOW Teopuu
OTHOCUTCIIBHOCTU: MHBAPUAHTHOCTbL MOAYJIA CKOPOCTHU CBCTA B BAKYYMC, NMPHUHIUII OTHOCHUTCIILHOCTHU
OWHIITENWHA.

OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMe/JICHHE BPEMEHH U COKPAIllEHUE JITHHBI.

OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHILIBI.

CBs13p Macchl C 3HEPTUEN U UMITYJIBCOM PEISTUBUCTCKOMN YaCTHULIBI. DHEPTUS TIOKOS.



Paznen 7. KBanroBasi pusuka

Tema 1. Dnemenmovl KGAHM OGO ONMUKU

®otonsl. opmyna [Inanka cBsi3u sHEpruH (HOTOHA € €r0 YACTOTON. DHEPrusi U UMIYJIbC (HOTOHA.

OtkpeiTue u uccaenaopanue ¢orodddexra. Onbiter A. I'. CronmeroBa. 3akoHbl ¢doTodrddekra.
VYpasuenue DitHmreitHa 1151 hoToddpdekra. «KpacHas rpanuma» horodddekra.

Hasnenue ceera. Onwitsl [1. H. JleGenena.

XUMHYECKOE IEHCTBUE CBETA.

TexHuyeckue ycTpoiicTBa U MpakTUYeckoe MpuMeHeHue: poTodaeMeHT, GOTOAATYUK, COTHEUHAS
Oarapesi, CBETOAUO/.

Jlemoncmpayuu

®oTo3eKT Ha YCTAaHOBKE C TIMHKOBOM IIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTtodddexra.

CBeTOaUOI.

Conneunas Gartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnbiTel Pezepdopaa no paccesnuro o -uactull. [lnanerapHas mozaens
atoMma. [locrynatel bopa. M3nydenue u nornomienue GOTOHOB IpU MEPExoie aToMa C OJHOTO YPOBHSA
sHepruu Ha apyroil. Buasl ciektpoB. CieKTp YpOBHEH 2HEPrUU aTomMa BOJIOPO/IaA.

BousiHoBBIE cBOMcTBa yacTull. Bonubl ae bpoinsa. KoprycKynsspHO-BOJHOBOM 1yaau3M.

CHoOHTaHHOE U BBIHYKJEHHOE U3TyYEHUE.

TexHuueckue ycTpoicTBa M MPAKTHUYECKOE MPUMEHEHHE: CIEKTPaJIbHBIA aHalu3 (CIIEKTPOCKOI),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.

Omnpenenenne AJIMHBI BOJIHBI JIa3epa.

Habuntoienue nuHeRvaTbIX CEKTPOB U3JIy4EHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HabmtoneHue nuHeuaToro crnekrpa.

Tema 3. Amommnoe a0po

DKCIepUMEHTBI, JI0Ka3bIBAIOLIUE CIOKHOCTh CTpoeHus sjapa. OTKpbITHE pPaJUOaKTUBHOCTH.
OmnbiThl Pe3epdopaa no onpeneneHuio coctaBa paaloakTUBHOIO u3nydeHus. CoiicTBa anbda-, Oera-,
ramMMma-u3ilydeHus. BausHue paaiMoakTHBHOCTH Ha )KMBBIE OPIaHU3MBI.

OTtkpbiTHE NTPOTOHA U HelTpoHa. HykiionHas mozens anapa ['eiizenOepra—lBanenko. 3apsy sapa.
MaccoBoe uncio sapa. M3otomnsl.

Anbda-pacnan. DNeKTpOHHBIH W TO3UTPOHHBIA Oeta-pacmajn. ['amma-uznydyeHue. 3akoH
pasaMoaKTUBHOIO pacraja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sizipa.
AnepHsle peakunu. JleneHne U CUHTE3 SAEp.

Snepubiii peaktop. Tepmosnepuslii cunTe3. [IpoGieMbl U MEPCHEKTUBHI SIEPHOIN SHEPreTHKH.
DKOJIOTMYECKHE aCIEKThI s,IEPHON IHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

Metonbl HaOIIOACHHS U PETUCTPALIUH SJIEMEHTAPHBIX YacTHII.

®dyHnaMeHTaIbHBIE B3aUMOAeHCTBUSA. EAMHCTBO (hn3ndecKoit KapTHHBI MUpA.

TexHudeckue yCTpONCTBa U MPAKTUYECKOE IPUMEHEHUE: N03UMETP, KaMepa BuibcoHa, saepHbIi
peakTop, aToMHast 6omoa.



Jlemoncmpayuu

Cu€TUrK HOHU3UPYIONUX YACTHII.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul
HccnenoBanue TpeKoB YacTuil (110 TOTOBBIM (GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU

Oransl pa3BUTUs acTpoHOMUU. [IpuKitagHOEe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMMUH.

Bun 3Bé3anoro He6a. Co3pe3ausi, spkue 3BE3/1bl, IJIAHETHI, UX BUIUMOE ABH)KECHHUE.

Conneynas cucrema.

Connue. Conneuynast aktuBHOCTh. Mctounuk sHeprun ConHua U 3BE31. 3BE3BI, UX OCHOBHBIE
XapakTepUCTUKU. JluarpamMma  «CHEKTpadbHBIM  KJIacC —  CBETUMOCTBY». 3BE3JbI  IJIABHOM
MI0CJIE/I0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY ISl 3BE3]1 IJ1aBHOM IOCJIEI0BATEIbHOCTH.
Buytpennee crpoenue 38€371. CoBpeMEHHbIE IPEACTABICHUS O IPOUCXO0XKIEHUH U 3BoroLKu ConHIa 1
3BE3]1. DTaIlbl )KU3HU 3BE3]I.

Mneunsiii [lyte — Hama Tamaktuka. Ilomoxxkenwe u npmwkenue Connma B ['amaktuxe. Tumbl
rajiakTuk. PajuoranakTiuky u kBa3zapsl. YEpHbIE ABIPHI B A/Ipax rajlakTUK.

Bcenennas. Pacmiupenne Beenennoii. 3akon Xa06ma. Pa3beranue ramaktuk. Teopust bonbioro
B3pbIBA. PENIMKTOBOE H3IIydYeHHE.

MacmrabHas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnooenust

HaGmronenus HEBOOPYXKEHHBIM TJa30M C HMCIOJBb30BAHUEM KOMITBIOTEPHBIX MPHIOKCHUH IS
oTpesieNIeHUs MOJIOKEHHsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE c03Be3/11s CeBepHOro
MOJTyIIapUsl U SIPKUE 3BE3/BL.

Ha6monenus B Teneckon JlyHsl, maner, Mneunoro [ytu.

O06o0maroniee NoBTOpPeHUE

Ponp ¢Gu3uku 1 acTpOHOMUM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM, COIMAIIBHOW U ITHYECKOM
chepax AESITENbHOCTH YENOBEKa, POjb M MeCTO (DU3MKHM U aCTPOHOMUU B COBPEMEHHON Hay4yHOMU
KapTUHE MHpPA, POIb (U3NYECKON Teopuu B (POPMHUPOBAHUU MPEICTABICHUN O (HU3MUECKON KapTHHE
MHpa, MECTO (PU3MUEeCKOW KapTUHBI MHUpa B OOIIEM pSAYy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O TPUPO/IE.

MexnpeamerHblie CBA3U

Wzyuenne kypca ¢usuku Oa3oBoro ypoBHs B 11 Kkiacce ocymiecTBiasercs ¢ y4éTom
COJIEpKATEIIbHBIX MEXIPEIMETHBIX CBSI3€i C KypcaMH MaTE€MaTHWKH, OMOJIOTHH, XUMUH, reorpadun u
TEXHOJIOTHH.

Mesicnpeomemusie nousamus, CBSI3aHHbIE C M3YyYEHHEM METOJ0OB HAyYHOTO MO3HAHMS: SBJCHUE,
Hay4yHBId (akT, rumnoresza, Qu3uyeckas BeTUYMHA, 3aKOH, TEOpHs, HAOIIOJEHHE, SKCIEPUMEHT,
MOJEIINPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YPaBHEHUN, TPUTOHOMETpUYECKUE (QYHKIIUU: CUHYC, KOCUHYC,
TAHT€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPBI M HMX IPOEKIMU HA OCH
KOOpJMHAT, CII0)KEHHWE BEKTOPOB, NPOU3BOJHBIC JJIEMEHTApPHBIX (YHKIWN, TPHU3HAKA OO0
TPEYTroJbHUKOB, OINpeieIeHHE MIOMAAN IOCKUX GUryp u oobéma tes.

buonocus: snextpuueckue sBIEHUS B KUBOM MpUpoje, KojieOaTeNbHbIE IBUKEHHUS B KUBOU
MPUPO/JIE, ONITUUECKHE SIBJICHUS B dKUBOU IPHUPOJIE, NEHCTBUE paJUallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAs CTPYKTypa TBEPABIX TEJ, MEXaHU3MBbI
00pa30BaHMs KPUCTATUINYECKON PEIIETKU, CIEKTPAIbHBIN aHAIH3.



l'eocpagpua: wmarHuTHBIE TMONIOCa 3€MJIM, 3aJ€KW MAarHUTHBIX pyaA, (OTOChEMKA 3EeMHOM
IIOBEPXHOCTH, IPEJCKA3AHNE 3EMIIETPSCEHUH.

Texnonoeusi: JUHUM DJEKTpONEpeNady, TI€HEpaTop IEPEMEHHOIO TOKa, JJIEKTPOABUIaTENb,
UHAYKIIMOHHAS Te4b, pajap, paauonNpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
MIPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHast OaTapes.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI 110 ®PU3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOTO TpeameTa «DPusnkay Ha ypoBHE cpenHero odmiero obpaszoBanus (6a30BbIi
ypOBeHB) JOJI?KHO o0ecreunTs AOCTHXKCHUC CICAYIOMIUX JIMYHOCTHBIX, MCTAIIPpCIMCTHBIX U
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDI

JIngHOCTHBIE pe3yabTaThl OCBOCHHS y4deOHOro mpeamera «PDH3MKa» TOHKHBI OTpPaXKaTh
TOTOBHOCTb M CHOCOOHOCTh OOYYAIOUIMXCS PYKOBOJICTBOBATHCS C(HOPMUPOBAHHONH BHYTpEHHEU
NO3ULIMEH JIMYHOCTH, CUCTEMOH LEHHOCTHBIX OPHEHTAlMi, MO3UTUBHBIX BHYTPEHHUX YOEXIEHU,
COOTBETCTBYIOLIMX TPAJAULMOHHBIM IIEHHOCTSAM POCCHUICKOro OOINECTBa, PACHIMPEHHUE >KU3HEHHOI'O
OIBITa W OIBITAa JCSITEIBHOCTH B IPOLECCE pean3allil OCHOBHBIX HAIPABICHHH BOCHHTATEIHLHOU
JESTeTHbHOCTH, B TOM YHUCIIE B YACTH:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OPMHPOBAHHOCTh T'PAXKJAHCKOW MO3MIMU OOYYaroIIerocss Kak akTHBHOTO M OTBETCTBEHHOI'O
YJieHa POCCHICKOTO OOIIECTBa;

NPUHATHE TPAIUIMOHHBIX  OOMICUEIIOBEUECKUX TyMAaHHUCTUYECKHX H  JE€MOKPAaTHYECKHX
LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO [ESTE€IbHOCTh B HMHTEpPEcax TIpakJaHCKOro OOIIecTBa,
Y4acTBOBATh B CAMOYIIPABJICHUN B 00pa30BaTEILHON OpraHU3aInu;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIILHBIMA MHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIUSAMH U
Ha3HAYEHUEM;

TOTOBHOCTb K T'YMaHHUTapHOM U BOJIOHTEPCKO 1eATETbHOCTH;

2) IATPHOTHYECKOTO BOCTIUTAHUSI:

c(OPMHUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON MIEHTUYHOCTH, MaTPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K I'OCYJapCTBEHHBIM CHMBOJAM, JOCTH)KEHUSM POCCHMCKHMX YUEHBIX B
o0acTi (PU3MKH U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUIECKOTO TIOBEACHUS;

CMOCOOHOCTh OILIEHWBATh CHUTYallUI0 M MPUHUMATh OCO3HAHHBIE PpEIICHUs, OPHUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B TOCTPOSHHE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAs 3CTETUKY HAyYHOTO TBOPYECTBA, MPHUCYILETO
¢uznveckoii Hayke;

5) Tpy10BOr0 BOCIIMTAHUS

MHTEpEC K pasn4HbIM cdepaM NpodecCHOHANbHON NesATETbHOCTH, B TOM YHCIE CBA3aHHBIM C
($U3MKOIM M TEXHUKOM, YMEHHE COBEpIIATh OCO3HAHHBINA BHIOOpP Oynymieil npodeccuu U peaan3oBbIBaTh
COOCTBEHHBIE )KU3HEHHBIC TIAHBL;



TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHWI0O W CaMOOOpa3oBaHHUIO B oOsacTu (U3UKH Ha
MPOTS)KEHUU BCEW JKU3HU;

6) 3K0JIOrHYecKOro BOCIIUTAHUS

cOPMUPOBAHHOCTh ~ SKOJIOTMYECKON  KyJIbTYphl, OCO3HAHUE  IJIOOANBHOTO  XapakTepa
HKOJIOTMYECKUX MPOOIIeM;

IUIAHUPOBAHUE M OCYLIECTBIICHUE JCHUCTBHI B OKPYXKAIOLIEH CPEAE HAa OCHOBE 3HAHMS LEJEHN
YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

paciidpeHe OIbITa JAEATEeIbHOCTH SKOJIOTMYECKON HANpaBICHHOCTH HA OCHOBE HMEIOLIUXCS
3HaHW# Mo usuke;

7) HEHHOCTH HAYYHOTO MO3HAHMS

c(hOPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
bu3nuecKoil HayKu;

OCO3HAaHHE IICHHOCTH HAy4YHOH J[eATeIbHOCTH, TOTOBHOCTh B Ipollecce H3ydeHus (HU3UKU
OCYIIECTBJISITh TPOCKTHYIO U UCCIIEIOBATEILCKYIO IEITEIbHOCTh MHIUBUIyaJIbHO U B TPYIITIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

IMo3HaBaTeIbHbIE YyHHBEPCAJIbHbIE yUeOHbIE AeiiCTBUS
Ba3oBble Jloruyeckue aeiicTBus:

CaMOCTOSITENILHO ~ (OPMYJTUPOBATH W  aKTyaJIM3UpOBaTh TNPOOJIEeMy, paccMaTpuBath &
BCECTOPOHHE;

OTIpECTIATH LENU AeSITeIbHOCTH, 3a]aBaTh MapaMeTPhbl U KPUTEPHUH UX TOCTHXKEHUS;

BBISIBJISTH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B PACCMATPUBAEMBIX (PU3HUECKUX SIBIICHUSX;

pa3pabarhiBaTh IUIAH PEHICHUS TPOOJEMBI ¢ YYETOM aHAIM3a HMMEIOIIUXCS MAaTePUAIBHBIX U
HEMaTepUATHHBIX PECYypPCOB;

BHOCHUTH KOPPEKTUBBI B J€SATEIbHOCTD, OLIEHUBATh COOTBETCTBHE PE3YyIbTATOB IIENISM, OIEHUBATh
PUCKHU TIOCTEACTBHIA NeSTENbHOCTH;

KOOPJIWHUPOBATh M  BBIIOJHATH pabOTy B  YCIOBUSAX PEATBHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEeM.
ba3soBble ucciienoBare/ibCKie AeHCTBUA:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KITFOUEBBIMH ITOHATHAMH M METOIaMU (PU3HYECKON HAYKH;

BJIQJICTh HABBIKAMHU Y4eOHO-HCCIICIOBATEIIBCKONW U MPOSKTHON JESITEILHOCTH B 00JIACTH (PU3UKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB PELIeHUS 33734y (PU3UIeCcKOro
COJIep>KaHusl, MPUMEHEHHUIO PA3IMYHBIX METOJ0B MTO3HAHMUS;

BIIQJICTh BUJAMH JICATCIHHOCTH II0 TIOJYYCHHUIO HOBOTO 3HAHHS, €ro WHTEPIPETAINH,
MPeoOpPa30BaHUI0 W NPUMEHEHHUIO B PA3JIMYHBIX YYCOHBIX CHTYaI[USX, B TOM YHCJIC NMPH CO3JAaHUHU
y4eOHBIX TPOEKTOB B 00JIACTH (PU3HKH;

BBISIBJISITH MIPUUMHHO-CJICICTBEHHBIE CBSI3M M aKTyallU3UpOBATh 3a7ady, BBIABUTATh TUIIOTE3Y €6
pelIeHrs, HaXOJWUTh apTyMEHTHI JUIS JOKa3aTeIbCTBA CBOMX YTBEPXKJICHWM, 3a/JaBaTh MapaMmeTpbl U
KPUTEPHUH PEIICHHS,

aHAJIM3UPOBATH MMOTYYCHHBIE B XOJIe PEUICHHS 3a/1a4ll PE3YNIbTaThl, KPUTUYECCKH OIICHUBATh HUX
JOCTOBEPHOCTb, POTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBHSIX;

CTaBHUTH U (OPMYIIHPOBATH COOCTBEHHBIC 3a/1a4i B 00Pa30BaTEIBHON IEATEITFHOCTH, B TOM YHUCIIE
MIPU U3YYCHUH (PUBHKU;

JaBaTh OLEHKY HOBBIM CHTYAI[UsM, OIIEHUBATH MPUOOPETEHHBIH OIBIT;



YMETb MEPEHOCUTH 3HAHUSA M0 (PU3UKE B MPAKTUUECKYIO 00JIaCTh KU3HEEATEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTei;

BBIIBUT'aTh HOBBIC UJICHU, IPpCJIaraTb OpUIrnHaJIbHBIC IIOAXO0AbI U PCIICHUS

CTaBUTH MPOOJIEMBI U 33a4H, TOMYCKAIOIINE AbTePHATUBHBIC PELICHUSI.

PabGora ¢ undopmanmeii:

BJIAACTb HABBIKAMU ITOJTYUCHUS I/IH(bOpMaI_[I/II/I (I)I/ISI/I‘-IGCKOI‘O COACPpKaHNA U3 HCTOUHHUKOB PA3HBIX
THUIIOB, CAMOCTOATCIIBHO OCYHICCTBJIATH IIOMCK, aHajinu3, CHUCTCMATU3allUI0 W HUHTCPHPCTALHUIO
nH(pOpMaLIUU PA3IUYHBIX BUIOB U (OPM MPEICTABICHUS;

OLICHUBATh JJOCTOBEPHOCTh HHPOPMAIIHH;

HCIIOJIB30BATh CpCACTBA I/IH(bOpMaI_[I/IOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PCHIICHUH
KOIHUTHUBHBIX, KOMMYHUKAaTHBHBIX W OPraHU3allMOHHBIX 33Jad C COOJOJeHUEM TpeOoBaHUI
PrOHOMUKH, TEXHUKH O€30MaCHOCTH, TMTHUEHBI, PECypcoCcOepekeHHsI, TPABOBBIX U ATHUYECKUX HOPM,
HOPM MH(OPMALIMOHHON 06€30M1aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUYECKOTO COAEP)KaHUS B PA3NUYHBIX (PopMarax ¢ yd4ETOM Ha3HAUYCHUS
WH(OPMAIINY U TICJICBOH ayAUTOPHH, BEIOUPAsk ONTUMAITBHYIO (hOPMY TPEICTABICHUS U BU3YAIU3AIIHH.

KoMMyHHKaTHBHBIC yHUBepPCaJIbHbIE YUeOHbIC 1eliCTBUA:

OCYIIECTBIISATH OOIIEHHE HAa YpOKaX (PU3UKH U BO BHEYPOUHOU JESITEIHHOCTH,

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IIMKTHI;

Pa3BEPHYTO U JJIOTUYHO U3JIaraTh CBOK TOYKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MIOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW ¥ MHIUBHUIyalbHON paboThI;

BbIOMpATh TEMAaTUKYy U METOJbl COBMECTHBIX JAEUCTBUM C Yy4€TOM OOLIMX HWHTEPECOB U
BO3MOYKHOCTEH Kak/10T0 4JieHa KOJUIEKTHBA;

IIPUHUMATDH L€ COBMECTHOM JEATEIBHOCTH, OPraHU30BBIBATh U KOOPAMHUPOBATH ACUCTBUS 110
€€ JOCTHKEHUIO: COCTaBIATh IUIAH JEWCTBUM, PAacCHpPEleNATh POJIM C y4ETOM MHEHUH YYacCTHHKOB,
00CyXXIaTh pe3y/lbTaThl COBMECTHON pabOThI;

OLICHMBATh Kauye€CTBO CBOETO BKJIAJa M KaXK/IOTO y4YaCTHHMKA KOMAaHIbl B OOHIMI pe3ynbTar Io
pa3pabOTaHHBIM KPUTEPUSIM;

IpeajgaraTb HOBBIE IIPOEKTHI, OLEHUBAaTh MWJEU C TNO3ULUH HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISITh MO3UTHUBHOE CTPATETHUYECKOE MOBEACHHE B PA3IUYHBIX CUTYalMSIX, MPOSBISATH
TBOPYECTBO U BOOOpakeHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUA
Camoopranmszauus:

CaMOCTOSITENIPHO ~ OCYILLIECTBISATh IO3HABATEIbHYIO JIESTENbHOCTh B 00dacTd (QU3MKK U
aCTPOHOMMH, BBISIBIIATH POOJIEMBI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIbHO COCTABJIATh IUIAH pEIIEHUS pacuy€THhIX M KauyeCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUS MPAKTUYECKON pabOThl ¢ yUETOM HMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U
MIPEATIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclpsATh paMKH y4eOHOI0 IIPeMETa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;

JienaTh OCO3HAHHBINA BHIOOP, apTyMEHTHPOBATh €T0, OpaTh Ha Ce0sl OTBETCTBEHHOCTH 3a PEIIICHHCE;

OLIEHUBATh MIPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHHUIO SPYIUIUH B 00JAacTH (DU3UKH, TOCTOSHHO
MOBBIIIATH CBOW 00Pa30BaTEIbHBIN U KYJIbTYPHBI YPOBEHD.



CaMOKOHTPOJIb, IMOLMOHAJILHBIA HHTE/JIEKT:

JaBaThb OLEHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTHBBI B JI€ATEIbHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJIaJIeTh HaBBIKAMHU I103HABAaTEIbHON pEe(ICKCHMM KaK OCO3HAHUS COBEpIIAEMBIX ACUCTBUI U
MBICJIMTENbHBIX IPOLIECCOB, X PE3YIHTATOB U OCHOBAHUI;

WCIOJIb30BATh MPUEMBI peIIeKCHUU TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PEILIECHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U aPIYMEHTHI IPYTUX [IPH aHAJIN3€ PE3YJIbTAaTOB ACATEIbHOCTH;

IIPUHUMATh ce0s, TOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA,;

IIPUHUMATh MOTHUBBI U apIYMEHThI IPYTHX IIPHU aHAIMU3€E PE3yNIbTaTOB AEATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTrUX HA OLIMOKH.

B mnpouecce AOCTHKEHMSI JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS IPOrpaMMbl 10 (DU3MKE IS
YPOBHS cpelHero oOmero oOpa3oBaHUs Yy OOYyYarOIIMXCSl COBEPLICHCTBYETCS 3MOLMOHAIbHBIN
MHTEJUICKT, TPEATOIIAT A0 ¢(hOPMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIFOYAIOIIEr0 CIIOCOOHOCTh IIOHUMAaTh CBOE AMOLIMOHAIBHOE COCTOSIHUE, BUJIETh
HaMpaBJIeHUs Pa3BUTUS COOCTBEHHON AMOLIMOHAILHON cepbl, ObITh YBEPEHHBIM B ce0e;

CaMOPEryJIMPOBAaHUs, BKIIIOYAIOIIEr0 CaMOKOHTpPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCThH 3a
CBOE TMOBEIEHHUE, CIIOCOOHOCTh AaJaNTHPOBATHCS K OMOIMOHAIBHBIM HM3MEHEHUSM U MPOSBIATH
IrMOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAlLUHU, BKJIIOYAIOIIEH CTpEeMIICHHE K JOCTHKEHHUIO LIEIU U YCIeXy, ONTHUMU3M,
WHULMATUBHOCTb, YMEHUE JIECTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEN;

SMIATHH, BKIIOYAIOIIEH ClIOCOOHOCTh MOHUMATh SMOI[MOHATIBHOE COCTOSIHUE JIPYTUX, YUUTHIBATh
€ro Mpy OCYIIECTBIEHUH OOIIEHNUS, CHOCOOHOCTh K COYYBCTBHIO M CONEPEKUBAHUIO;

COLMAJIHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTPAMBATh OTHOIIEHUS C JIPYTUMHU
JOAbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peliaTh KOH(DIUKTHI.

IHNPEAMETHBIE PE3YJBbTATHBI

K xoniy o6yuenus B 10 kjacce npeMeTHbIe pe3ysibTaThl HA 0a30BOM YPOBHE JOKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

JI€MOHCTPHPOBATh HA MPUMEpax pojb U MeCTO (PU3UKHU B (POPMUPOBAHUU COBPEMEHHON HAyYHOMH
KapTUHBl MHpaA, B Pa3BUTUU COBPEMEHHON TEXHHKH WU TEXHOJIOTUH, B MPAKTHYECKOH NesATeTbHOCTU
JTIOJIEH;

YUUTHIBATh TPAaHUIBl NMPUMEHEHUS M3YYEHHBIX (PU3MUECKUX MoJeneil: MaTepuayibHas TOYKa,
MHepIHalbHas cUcTeMa OTcu€Ta, abCOIOTHO TBEPJOE TENO, UACATbHBIN ra3, MOAEIN CTPOSHHS ra3os,
KHUAKOCTEH U TBEPIBIX TEJ, TOUSUHBIN AJIEKTPUUYECKUH 3apsi/i IpU pelleHnu GU3HUeCcKUX 3aay;

pacrno3HaBaTh (PU3MUECKHE SIBICHUS (MPOIECCHI) U OOBSICHATH X HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETUYECKONH TEOPUM CTPOCHMSI BEIIECTBA U AJIEKTPOAMHAMHUKH: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBM)KEHUE, CBOOOIHOE Ma/JeHUE Tel, JABWKEHHE M0 OKPYKHOCTH,
UHepLHUs, B3auMozeiicTBue Ten, 1udQy3us, OpoyHOBCKOE JIBHKEHUE, CTPOECHUE JKUJIKOCTEN U TBEPIBIX
TeJ, U3MEHEeHHe 00bEMa Tel MpU HarpeBaHUM (OXJIaKICHHH), TEIJIOBOE pPaBHOBECHE, HCIIApPEHHE,
KOHJICHCAllUs, MJIaBJICHHUE, KPUCTAJIN3allks, KUIIEHHE, BIQ)KHOCTh BO3/1yXa, ITOBBILLIEHUE AAaBJICHUS ra3a
IIPU €r0 HarpEBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXAY ITapaMeTpaMu COCTOSIHUS raza B U30IpPOIEcCax,
ANEKTpU3aLUS TeJ, B3aUMOJICICTBUE 3apsI0B;

ONMCHIBATH MEXAHMYECKOE [IBI)KEHUE, UCIOJIb3ysd (U3NYECKUE BEIWYMHBI: KOOPAMHATA, MYTh,
IIEpEMELIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMIIYJIbC Tejla, KUHETHUYecKas SHEeprus,



MOTEHIIMATIbHAS SHEPrus, MeXaHu4ecKasi paboTa, MexaHudeckasi MOIIIHOCTh; MPH OMHCAHUU MPAaBUIBHO
TPaKTOBaTh (PU3UYECKUI CMBICT HCIIOJIB3yeMbIX BEIUYHH, WX O0O3HAUEHUS W CIMHHUIIBI, HAXOIUTh
(OpMyIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETUYHUHY C JPYTHMH BETUYHHAMU,

OINKCHIBATh M3yYCHHBIC TEIUIOBBIE CBOMCTBA TEJ W TEIUIOBBIEC SIBJICHHS, UCHONB3YS (PU3NYECKUE
BEJIMYMHBIL: JaBJICHUE ra3a, TeMIeparypa, CpelHsAs KUHETHYeCKas SHEPrusi XaOoTHUYECKOTrO JBHKCHUS
MOJIEKYJI, CPETHEKBAAPATHUHAS CKOPOCTh MOJICKYJI, KOTMYECTBO TEIUIOTHI, BHYTPEHHSS DHEPTUs, paboTa
raza, KoOOQQGUIUEHT TOJIE3HOTO ACHCTBHSI TEIUIOBOTO JBHUTATEIIS, TIPU ONMUCAHUH MPABUIBLHO TPAKTOBATH
(bu3NYecKUi CMBICI HUCHOJb3YEMbIX BEIMYMH, MX O0O3HAUEHUs U EAMHHULIBI, HaXOAUTH (OPMYIIbI,
CBSI3bIBAIOIIME TAaHHYIO (PM3UYECKYIO BEJIMYUHY C APYTUMU BEIMUHHAM;

ONHCHIBATh HW3YYCHHBIC DJJEKTPUYECKHE CBOWCTBA BEIIECTBA U JJICKTPUUYECKUE SIBICHUS
(mpoueccel), HCHONB3Ysl (U3NYECKHE BEIUYMHBL DJJICKTPUUYECKUN 3apsij, SJICKTPUYECKOe TOJe,
HANpsLKEHHOCTD TMOJIsI, MOTEHIMAN, Pa3HOCTh MOTEHIIMANIOB; MPU OMHCAHWU MPABHIBHO TPAaKTOBATh
(bu3MuecKuil CMBICT HUCHOJb3YEMbIX BEJIUYUH, MX O0O3HAYCHWS] M EIUHUIIBI, YKa3bIBaTh (OPMYIIbI,
CBSI3BIBAIOIIUE TAHHYIO (PU3HUYECKYIO BEJIMYUHY C APYTUMHU BEIIMUYNHAMU;

aAHATM3UPOBATH (PU3MUYECKUE MTPOIIECCHI U SIBJIICHUS, UCTIONB3YS (PU3MUECKHUE 3aKOHBI U MPUHITUITHL:
3akoH BcemupHOro Tsarotenus, |, Il u |1l 3akonsr HproTOHA, 3aKOH cOXpaHEHHs] MEXaHUYECKOM SHEPTUH,
3aKOH COXpAHEHHS] MUMIIYJIbCa, MPUHIUI CYMEPIO3UIUU CUJI, PUHIUI PaBHONPABHS WHEPLHUATbHBIX
CHCTEM OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHS BEIIECTBA, Ia30BBIC 3aKOHBI, CBS3b
CpeHEN KHHETHYECKON 3HEPIUH TEIJIOBOIO JBM)KEHUS MOJIEKYJ C a0COIIOTHOM TeMIlepaTypoil, epBbIii
3aKOH TEPMOJUHAMHKH, 3aKOH COXPAaHEHHUs OJIIEKTPUYECKOro 3apsna, 3akoH Kymona, mpu 3Tom
pa3nuyaTth CIOBECHYIO (JOPMYITHUPOBKY 3aKOHA, €0 MaTeMaTHYECKOe BBIPAXKEHHUE U yCIOBHS (TPaHUIIBL,
o0acTv) NPUMEHUMOCTH;

OOBSICHSTE OCHOBHBIC TPUHITUIBI JICHCTBUS MAaIIWH, NMPUOOPOB M TEXHUYECKHX YCTPOWCTB;
pa3ianyaTth yCIOBHs UX O€30MaCHOTO MCTIOIb30BAHMS B IOBCEAHEBHOW KHU3HU;

BBITIONHATh OKCIEPUMEHThl 10 HCCIENOBAaHUIO (U3MUYECKUX SIBICHUW U TPOIECCOB C
WCIOJIb30BAaHUEM TPSIMBIX W KOCBEHHBIX WU3MEPCHHM, TIpH 3TOM (OopMyIHpoBaTh mpodiemy/3anady u
TUTNIOTE3y Y4eOHOTO OHKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 TMPEIIORKEHHOTO O000pYyIOBaHUS,
MIPOBOAUTH OMBIT U (POPMYTUPOBATH BHIBO/IBI;

OCYIIECTBISTh MPSIMbIE M KOCBEHHBIE M3MEpEeHHs (DU3MUECKUX BEIWYHH, MPU 3TOM BHIOMpATh
ONTUMAJBHBIA CITOCOO W3MEPEHHS W UCIOJb30BaTh HW3BECTHBIC METOJBI OIEHKH IOTPEITHOCTEH
N3MEPEHMUI;

HCCIIEIOBaTh 3aBHCHUMOCTH MEXAY (U3MUECKUMU BEIMYMHAMH C HWCIOJIB30BAHUEM MPSMBIX
U3MEpEeHUll, MpU ITOM KOHCTPYHPOBaTh YCTAHOBKY, (UKCHPOBATH PE3yNbTaThl IOJIYYCHHON
3aBUCHMOCTH (PU3MYCCKUX BEIWYMH B BHJE TAaOJHMI] W TpadUKOB, JIENaTh BHIBOJBI IO Pe3ylibTaTaM
HCCIIEIOBaHMUS;

coOMroaTh MmpaBwiIa 0€30MacHOr0 TPyAa MPU MPOBEICHUH HCCIEAOBAHUN B paMKax y4eOHOTO
IKCIIEPUMEHTa, Y4eOHO-HCCIENOBATENbCKOM W TPOEKTHOW JEATENIbHOCTH C  HCIOJIh30BAaHUEM
M3MEpUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHMUS;

pemarh pacyETHBIC 3a/la4d C SBHO 3aJaHHOW (U3NYECKOH MOJIENBI0, HCIONB3YsS (U3NIECKHE
3aKOHBI M TPUHITUIIBI, HA OCHOBE aHaIN3a yCIOBHS 3aJaud BbIOMpATh (PU3UYECKYIO MOJAEIb, BHIIEIATH
¢du3nuecKkre BeTUIUHBI U (HOPMYITBI, HEOOXOIUMBIE IS €€ pelleHusl, TPOBOANTH PACYETHI U OIICHUBATH
PEAIbHOCTD MOJTYYEHHOT'0 3HaYeHUS (PU3NYECKON BETUUUHBI;

pelath KadyecTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMUECKH HENPOTHBOPEUUBYIO LEMOUKY
paccyXJICHHI ¢ OTIOPOi Ha U3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3HUECKUE SIBIICHUS;

MCIOJIb30BaTh MPH PEUICHUH Y4eOHBIX 3a/1ad COBpEeMEHHbIC MH(DOPMAIIMOHHBIC TEXHOJIOTHH JIJIs
MONCKA, CTPYKTYPUPOBAHUS, HHTEPHpPETAUU M TMPEACTABICHUS Yy4eOHOW U HayYHO-TIONMYJISpPHON



nHpOpMAIINHY, TONYYCHHON W3 pa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKH aHAIU3WPOBATH MOIYYaEeMYIO
nH(pOpMAIIHIO;

MPUBOANTH MPHUMEPHI BKIIAZA POCCUHCKUX M 3apyOEXKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
00BSICHEHUE MPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA,

UCIIOJIb30BAaTh TEOPETHUCCKUE 3HAHUS 1O (U3UKE B IMOBCEIHEBHOW >KU3HM JJISi OOCCIICYCHUS
0e30macHOCTH Mpu OOpameHuu C TPUOOpaMU M TEXHUYCCKUMHU YCTPOWCTBAMH, JJIsi COXPAHCHHS
3JI0POBBSI U COOJIIOJICHUS HOPM SKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOLIEH cpere;

paboTaTe B TpyIIEe C BBITOJHEHHEM Pa3IHMYHBIX COLMAIBHBIX POJICH, TUIAHHUPOBATH PadOTY
TPYIIIBI, PAMOHATIBHO PACHPEICIATh 005S3aHHOCTH M IIAHUPOBATH JACATEIBHOCTh B HECTAHIAPTHBIX
CUTyalluiX, aJCKBAaTHO OLOCHHWBATh BKJIaA KaXJa0ro N3 YYaCTHHUKOB TIPYyIIIlbl B PCHICHUC
paccMaTpuBaeMoid IPOOIeMEI.

K koniy o0y4yenus B 11 kiaacce npeMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTPaXaTh
C(OPMHPOBAHHOCTH Y O0YJAFOIIUXCS YMEHUI:

JIEMOHCTPHPOBATH HA MPUMEPaX Pojb U MeCTO (HU3UKH B (HOPMUPOBAHUU COBPEMEHHON HAYYHOMH
KapTUHBl MHUpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKH W TEXHOJIOTMH, B NPAKTHYECKOW JEATEIBHOCTH
JIFOJICH, IIETIOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUPA,

YUYUTHIBATh IPAHUIIBI IPUMEHEHUS U3YUYCHHBIX (DU3MYCCKUX MOJEJICH: TOYCUHBIN JICKTPUUCCKUN
3apsand, JIyd CBETa, TOYEYHBIII UCTOYHUK CBCTa, AACpHAA MOACIIb aTOMA, HYKJIOHHad MOJCJIb aTOMHOI'O
sJipa Mpy pelieHnH GU3NUECKUX 3a1au;

pacrio3HaBaTh (U3UYECKUE sIBICHHS (IIPOIECCHI) M OOBACHATh HX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH M KBAaHTOBOM (DM3HMKHU: »dIEKTpUYecKas MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHNYECKOE, MAarHUuTHOC HeﬁCTBHfI TOKa, BSaHMOHCﬁCTBHC MAarauToOB, JJICKTpOMAarnvuTHad WHAYKIUA,
HeﬁCTBHe MAaroMTHOro I1moJjid Ha HOPOBOJAHHWK C TOKOM H I[BH)KyanﬁCfI 3apsaa, SJICKTPOMArHWTHBIC
KojeOaHusT U BONHBI, MPSMOJIMHEHHOE pacCHpOCTpaHEHUE CBETa, OTpPaKEHHEe, IMpeIOMIICHHE,
unTepdepeHiys, Aupakuus U MOISpU3AIMsl CBETa, TUCHepcus cBera, (hoTodnexTpuueckuid dhdext
(botordexrt), cBeTOBOE aBlIEHHWE, BO3HUKHOBEHHE JIMHEHMYATOro CIEKTpa aroMa BOJOpOa,
C€CTCCTBCHHAA U UCKYCCTBCHHAA PAANOAKTUBHOCTD,

OMKCHIBATH W3YUEHHBIE CBOWCTBA BelIeCTBA (DJIEKTPUUYECKHWE, MArHUTHBIC, ONTHYECKUE,
ANEKTPUYECKYI0 TIPOBOJAMMOCTH PA3IUYHBIX CpPEd) U DJIEKTPOMArHUTHBIC SBIEHUS (IIPOIECCHI),
HCIIOJIb3YA (1)I/ISI/IIICCKI/IC BCJIIMYUHBI: BJ'ICKTpI/I'-Ie()KI/Iﬁ 3apsad, Chjia TOKa, JJICKTPUUYCCKOC HAIIPSXKCHUC,
AIIEKTPHUYECKOE COIMPOTHBIIEHUE, PA3HOCTh IMOTEHIMAJIOB, JJIEKTPOABIDKYIIAs CHia, paboTa TOKa,
WHIYKIHUST MAarHUTHOTO TOJs, cuia Awmrmepa, cuina JlopeHma, MHIYKTUBHOCTH KaTYIIKH, YHEPTHs
ANEKTPUYECKOTO ¥ MATHUTHOTO TIOJIEH, MePHO/] U 4acTOTa KoJeOaHUil B KOJeOaTeTbHOM KOHTYpE, 3apsi
M CWJIa TOKa B TIpoIlecce TapMOHUYECKHUX DIIEKTPOMATHUTHBIX KojeOaHWH, (POKYCHOE pacCTOSIHHE U
OINITUYECKad CuJjia JIMH3BI, IIPU OIIMCAHUU IPABHUIIBHO TPAKTOBATH (i)H3I/I‘IeCKI/II>'I CMBEICJI UCITOJIB3YEMBIX
BEJIMYMH, UX OOO3HAYEHUS W €IWHUIIBI, YKa3bIBaTh (POPMYIBI, CBS3BIBAIONINE JAHHYIO (PH3NYECKYIO
BEJIMYUHY C JPYTHUMH BETUYHMHAMU;

OIMMCBIBATh HM3YUCHHBIC KBAHTOBBLIC ABJICHHA W MPOLCCCHI, MCIIOJb3Ys (1)I/ISI/II-I€CKI/IC BCIIMYNHBI:
CKOPOCTH JJICKTPOMAIrHMTHBIX BOJIH, JJIMHA BOJIHBI W YaCTOTa CBETA, DHCPIrusd U HUMITYJIbC (I)OTOHa,
MEepHoj] TMOoNypachajga, SHEPrusi CBS3M AaTOMHBIX sJIep, MPH OMHCAHMM MPABHIBHO TPAKTOBATh
¢u3n4YecKUil CMBICII UCTOJIb3YyEeMbIX BEIUYMH, MX OOO3HAYCHHS W EIUHHIBI, YKa3blBaTh (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (U3MYECKYI0 BEIMYMHY C JPYTMMH BEIWYMHAMH, BBIYHCIISITH 3HAYCHHE
(hbU3UYECKOI BETMYHHBL,

aHAJTM3UPOBATh (PH3MUECKUE MPOLIECCHI U SBJICHUS, UCTIONB3YS (PU3NYECKUE 3aKOHBI U MIPUHIUIIBL:
3akoH OMa, 3aKOHBI MMOCIIEIOBATEILHOTO U MapaIeIbHOTO COSTMHEHUS TPOBOIHUKOB, 3aKoH J[Koyms—
JleHna, 3aK0OH JIEKTPOMAarHUTHOW WHAYKITMH, 3aKOH TPSIMOJIMHEWHOTO PaCPOCTPAHEHUS CBETa, 3aKOHBI



OTpa)XEHUs CBETa, 3aKOHBI MPEJIIOMJICHUSI CBETa, ypaBHEHHE OWHIITeHHa s doTodddekra, 3aKoH
COXPAHEHHUS 3HEPIUHU, 3aKOH COXPAaHEHUS UMITYJIbCA, 3aKOH COXPAHEHUS IEKTPUUYECKOTO 3apsiia, 3aKOH
COXPAaHEHHUs MaCcCOBOI0 YMcia, MOCTyIaThl bopa, 3aKoH palnoakTUBHOIO pacnaja, pu 3TOM pa3inyaTh
CIIOBECHYIO (hOPMYIIMPOBKY 3aKOHA, €r0 MaTeMaTUYE€CKOE BBIPAKEHUE M YCJIOBHS (TPaHHULbI, 00JIaCTH)
MIPUMEHUMOCTH;

OIPCACIIATh HAIIPaBJICHHUC BCKTOPAa HWHAYKIHWHW MAarHuTHOI'O IIOJIA IMPOBOJHHUKA C TOKOM, CHJIBI
Awmrniepa u cuibl JlopeHua;

CTPOUTH U OMHUCHIBATh N300pakeHUE, CO3/1aBaeMOE IIIOCKUM 3€PKaioM, TOHKOH JINH30M;

BBINIOJIHATh OKCIEPUMEHThl IO HCCIeNIOBAaHUIO (U3MYECKUX SIBICHUW U TPOIECCOB C
MCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUI: MpH 3TOM (OPMYIHPOBaThH MpodiieMy/3anaqy U
TUIIOTE3y Y4eOHOro OHKCHEPUMEHTa, COOMpaTh YCTAaHOBKY U3 NPEAJIOKEHHOTO O00O0pYHAOBaHMUS,
MIPOBOAMTH OMBIT U POPMYITHUPOBATH BHIBOIBL;

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIE M3MEpPEHHs (DU3MUECKUX BEIUYHH, MPU 3TOM BHIOMpATh
ONTHUMAJIBHBIA CIIOCO0 HN3MCPCHUA HW HCHOJB30BATb HM3BCCTHBIC MCTOAbBI OIICHKHU HOI‘pGHIHOCTGfI
U3MEPEHMU;

UCCIIEIOBATh 3aBUCHUMOCTH (PM3UYECKHUX BEIMYUH C HCIOJIH30BAHHEM MPSIMBIX U3MEpPEHUM: MpU
3TOM KOHCTPYHMPOBAaTh YCTaHOBKY, (PMKCHPOBATH PE3YyJbTAThl MOTYYCHHONW 3aBUCUMOCTH (DU3HUECKUX
BCJIMYHH B BUJC Ta6J'II/II_I n Fpaq)HKOB, ACJIaTh BBIBOJLI 110 PE3YyJIbTaTaM UCCICAOBAHUA,

coOmoaTh mpaBmia 0€30MacHOTO TPyAa NMpPU MPOBEACHUHM HMCCIEIOBAHUN B pamMKax y4eOHOTO
JKCIIEPUMEHTa, Y4eOHO-HCCIEAOBATEIbCKOM W TPOEKTHON JEATENBHOCTH C HUCIOJIb30BaHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHMUS;

pemars pacy€THbIE 3a/ayd C SIBHO 3a/laHHOM (DU3MUECKON MOJEeINblo, UCHOJb3ys (pu3nueckue
3aKOHBI U IMPUHIUIIEI, HA OCHOBC aHajin3a YCJIOBUSA 3ada4u BBI6I/IpaTI) (1)I/I3I/I‘~I€CKy1-O MO/JI€JIb, BBIACIATH
¢bu3nueckre BeTUYUHbBI U (HOPMYIbI, HEOOXOTUMBIE [Tl €€ pelIeHus, TPOBOJAUTh PACUETHI U OIICHUBATh
PEAbHOCTH MOTYYEHHOTO 3HaYeHHS (PU3NIECKON BETTUUUHBI;

peiiatb Ka4Y€CTBCHHBLIC 3aJjadd: BbICTpaWBATh JIOTUYCCKH HCIPOTHUBOPCUMBYIO ILCIIOYKY
PacCyKJIEHUI ¢ ONOPOM HA M3YUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHNUS,

MCIONIb30BaTh MPH PEUICHUH Y4eOHBIX 3a/1a4 COBpEMEHHBbIE MH(POPMAIIMOHHBIE TEXHOJIOTUU IS
MOKWCKA, CTPYKTYPHPOBAHUS, HHTEPHpPETALMU M TMPEACTABICHUS Yy4eOHOW W HAyYHO-TIOMYISPHON
nH(pOpMalLlUK, TOJTYYEHHOH W3 Pa3IMYHBIX MCTOYHHUKOB, KPUTUYECKH AHAJIU3UPOBATH IOIYyYAEMYIO
nH(pOpMaILHIO;

OOBSICHSIT, TPUHIHUIBI JIEHCTBUS MAalIWH, NMPUOOPOB U TEXHHYECKUX YCTPOWCTB, pa3iUyaTh
yCJIOBHS UX O€30MAaCHOT0 MCIIOJIB30BaHNs B TOBCEAHEBHOM KU3HH,

MIPUBOJIUTH NMPUMEPHI BKJIaJ]a POCCUNCKHUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, B
00BSICHEHHUE TTPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA,

UCMOJIb30BAaTh TEOPETHUECKUE 3HAHUS MO (U3MKE B TOBCEAHEBHOW XHM3HHM JUIl OOECIeYeHHUs
0€30MacHOCTH TMpHU OOpalleHUH C MNpUOOpaMu M TEXHUYECKUMH YCTPOWCTBAMH, IS COXPAHCHHS
3JI0pOBbS U COOJIOICHNS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKpY>KaIoLIel cpeie;

paboTaTh B TpyHNe C BBIMNOJIHEHHEM pAa3IMYHBIX COLHUAIBHBIX pOJeH, MIaHUpOBaTh padboOTy
TPYMIbI, PAMOHAIBHO pPACIpeneNsaTh O00S3aHHOCTH U IUTAHUPOBATH JIEATEIHHOCTh B HECTAaHAAPTHBIX
CUTyallMdXx, aJICKBATHO OLCHUBATHL BKJIaJ KaAXAOTO M3 YYAaCTHUKOB TIpylnrnbl B PCHICHUC
paccMaTpuBaeMoi TPOOJIEMBI.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KosmuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (pPOBbLIE)
Ne ni/m Konrpoubnesie  Ilpakruyeckue
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pazgen 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
11 dusuka 1 METOAbI HAYYHOI'O 9 bu6nmorexa LIOK
' MO3HAHUSI https://m.edso0.ru/7f41bf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bubnuoreka [IOK
2.1 K 5
HHEMATHIA https://m.edsoo.ru/7f41bf72
bu6nmorexa [IOK
22 Aumamika ! https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
2. 1 1
3 3aKOHBI COXPaHCHHUS B MEXaHHKE 6 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubnnorexa [JOK
' KUHETHYECKOW TEOpUHU https://m.edsoo.ru/7f41bf72
but6mmorekxa [IOK
2 1 1
3 OCHOBEI TEPMOZHHAMIIKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS 5 bubnuoreka [IOK
' BemiectBa. Ma3oBbIe MEPEX OB https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 24
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Paznen 4. DJJIEKTPOAUHAMUKA

11 KUIIACC

bu6nmoreka [IOK
4.1 1 1
UeKTpocTaTHica 0 https://m.edsoo.ru/7f41bf72
4.9 [TocTOAHHBIN JIEKTPUUECKUIN TOK. 12 1 bubmuorexa [IOK
' Toku B pa3snuuHBIX cperax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PeszepBHoe Bpemst 2
OBULIEE KOJIMYECTBO YACOB I10 68 4
I[MTPOT'PAMME
KosmuecTBo yacos
Ne HaunmMeHoBaHMe pa3/ie/ioB U TeM DJIeKTpOHHbIe (LM (pPOBbIE)
Konrpoabnbie IIpakTuyeckue
n/n NMpPoOrpaMmblI Bcero o0pa3oBaTesbHbIE Pecypchl
padoThI padoThI
Paznen 1. JIEKTPOJAUHAMUKA
MarsuTtHo€ IOoJIE. bu6nmorexa LIOK
11 11 3
DJEKTPOMAarHUTHAS HHYKIIUS https://m.edso0.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHaudeckne u 9 1 bubmmoteka IIOK
' 3JIEKTPOMArHUTHBIE KOJICOAHUS https://m.edsoo.ru/7f41c97c
99 Mexanu4deckue u 5 bu6nunorexa LIOK
' 3JIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41c97c
but6mmorekxa [IOK
2.3 0] 10 3
frrra https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

Pasgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJILHOC

24

™

31 OCHOBBI CHIEIIUATIBHON TEOPUHU 4 1 bubmmoreka [JOK
' OTHOCHUTEIIbHOCTU https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHTHI KBAHTOBOW ONTUKHU 6 bubmrorexa LIOK
' https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 buomiorexa LIOK
' P https://m.edsoo.ru/7f41c97c
bubnuoreka [{OK
43 ATOMHOE A1pO > https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOD®U3UKHA
DJIeMEHTHI aCTPOHOMUU U bubmuoreka [JOK
5.1 7 1
acTpOpHU3UKH https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 7
Pa3nen 6. OBOBIIAIOUIEE TIOBTOPEHUE
bubnunorexa LIOK
0.1 Obobuaromee nosropente 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I1O 68 4

[MPOT'PAMME
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INIOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC

N KoJsun4yecTBOo 4acoB JIeKTPOHHBbIE U(PPOBHIE

. Tema ypoka Beero Konrpoabusie IIpakruyeckune  0O0pasoBaTesibHbIE

padoTbI padoThI pecypcbl

1 ®dusuka — Hayka o npupoje. Hayunsie bubmuorexa [JOK
METO/IbI TIO3HAHHS OKPYKAIOIIET0 MUPA https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B hopMupoBaHuu

2 COBPEMEHHOM i)aquoﬁ K(szI/IHII; MHpA, B Bubmiorexa LIOK

. o https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JAESITeTbHOCTH JII0IeH
MexaHn4eckoe JTBUKEHUE.

3 OTHOCHUTEIBHOCTh MEXAaHUYECKOTO bubmuorexa [JOK
nsrkenus. [lepeMerenue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpPHOE TPAMOJIMHENHOE IBUKEHHE Bubmiorexa LIOK

https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TIPSMOJIMHEWHOE bubnuoreka [IOK
JIBHKCHHE https://m.edsoo.ru/ff0c372e

5 CBoOonHOe mageHne. Y CKopeHue bubnunorexa [JOK
CBOOOIHOTO MagCHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuneliHoe nBuxeHue. /[Bruxxenne bubnnoreka [JOK
MaTepUalIbHON TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[IpuHiun oTHOcUTENBHOCTH [ anues.

8 I/IgepLLIIHanLHHe cucreMsbl orcueTa. [lepBrlii Bubmorexa IOK

https://m.edsoo.ru/ff0c3be8
3akoH HproToHa

9 Macca tena. Cuia. [lpuHnun cynepno3unuu bub6nuorexa [IOK
cui. Bropoit 3akon HetoTona s https://m.edsoo.ru/ff0c3be8
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MaTepHAIIbHON TOUKH

10 Tpetuii 3akon HeroTOHA 1719 MaTepUaIbHbIX bubmuorexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKoH BceMUpHOro TsaroreHus. Cuna bubmuorexa [JOK
TsokecT. [lepBas KocMHUYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuoreka [JOK
12 Cuna yupyroctit. 3akon I'yka. Bec Tena https://m.edsoo.ru/ff0c3e18
Cuia tpenus. Koagduument tpenuns. Cuna
13 conpOTiBneHm{ Hpql)/l(bIIBLII/I)KCHI/II/II) Tena B Bubmiorexa LIOK
https://m.edsoo.ru/ff0c3f76
JKUJIKOCTH WJIH Ta3e
[ToctynarensHoe U BpaliaTeiabHOe
14 JIBIKEHHUE a0COJIFOTHO TBEPIOTO Tea. bu6mmoreka [IOK
MowmenT cuibl. [Inedo cuibl. Y cinoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHS TBEPAOIO TEJIa
NMnynbsc MmaTepralibHONW TOUYKHU, CUCTEMBI
15 MaTepHaIbHBIX TOUEK. MIMITyIbC CUIIBL. bubnuoreka [IOK
3aKkoH COXpaHeHUs UMIynbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKEHUE
Pa6ota u momHOCTh cuibl. Kunetnaeckas
16 JHEprus MaT:;)PIaJ‘IBHon Touku. Teopema 00 bubmorexa IOK
o https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUUECKOW SHEPTUH
[TorenumansHas sueprus. [loreHmanbHas
17 SHEPTHs YIPyro aeGpopMUPOBAHHON bubnmuorexa [JOK
npyxuHsbl. [loTeHnManbpHas sHeprus Tena https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTH 3EMITH
[ToTeHManbHBIC U HETIOTEHITUATBLHBIE CHIIBI. BuGmmorexa LOK
18 CBs13b paOOTHI HETTOTEHITUATBHBIX CHJI C

H3MEHEHHEM MEXaHHISCKOM OHEPIrUun

https://m.edsoo.ru/ff0c478c
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CHCTEMBI TCH. 3aKOH COXpPaHCHUMA
MEXaHU4YeCKOM OHCPIrun

19

JlaboparopHas pabota «Mccienoanue
CBA3HU pa6OTBI CHJIBI C UBMCHCHHUEM
MEXaHUYECKON IHEPTUU TeJla Ha IPUMEpe
pacTsDKEHUS PE3UHOBOTO JKI'yTay

20

21

22

Kontponbhas pabota no teme «KunemaTtuka.
Junamuka. 3aKOHbI COXpaHEHUSI B
MEXAHUKE

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KUHETHYECKOU Teopuu. bpoyHoBCcKOe
neuxenue. duddysus

XapakTep JABUKEHUS U B3aUMOICHCTBUS
YyacTull BeuiecTBa. Moiesin CTpOeHUs ra3oB,
JKUJIKOCTEN U TBEPJBIX TEI

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

bubmuorexa [JOK
https://m.edsoo.ru/ffO0c4dc?

23

Macca monekyn. KonuuecTBo BemiecTsa.
ITocrosannas ABoraapo

24

25

TermmoBoe paBHOBecue. Temneparypa u e€
n3mepenue. [lkana remneparyp Llenscus

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHne MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemrepaTypa Kak Mepa
CpeHEel KHHETUYECKON SHEPTUU ABUKECHUS
MOJIEKYJ. YpaBHeHUE MeHieneeBa-
Kunaneiipona

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c511e

27

28

3akon JlambToHa. ['a30BbIe 3aKOHBI

JlaboparopHas pabota «lccrnenoBanue
3aBUCHUMOCTH MEX]y IapameTpaMu
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COCTOSAHUA pa3pCIKCHHOI'O ra3a»

I/ISOHpOHCCCLI B UACAJIBHOM Ia3€ U UX

bu6mmoreka [IOK

29 rpadguyeckoe mpeacTaBlIcHHE https://m.edsoo.ru/ff0c570e
BHyTpeHHsis sHEprust TepMOIMHAMUYECKOM
30 CHCTEMBI M CLIOCOOBI €€ N3MECHCHUS. bu6mmoreka [IOK
KonngecTBo TermioTsl u pabora. BuyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrusl OTHOATOMHOTO UJCAIBHOTO Ta3a
31 Buapl Teronepenaun bubmorexa [JOK
https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEIIOEMKOCTb BEILIECTBA.
32 Kimqecmo TEIUIOTHI IPU Tzllmonepez{aqe. Bubmiorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
AnmabaTHBIN mporecc
33 IlepBblii 3aKOH TEPMOJAMHAMUKH U €r0 bubnnoreka [JOK
NPUMEHEHHE K H30IpoIieccam https://m.edsoo.ru/ff0c5efc
34 HeoOpaTMOoCTh MpOLECCOB B IPUPOJIE. bubnuoreka [IOK
Bropoii 3aKk0H TepMOIUHAMUKH https://m.edsoo.ru/ff0c6230
35 [Mpunnun nevictus u KI1J TrermoBoit bu6mmorexa [IOK
MaIIiHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{
37 DKoJoru4eckue npooIeMbl
TEIIO3HEPTeTUKH
38 O6o06matomuii ypok «MonexyspHas bubnmuorexa [JOK
¢usrka. OCHOBBI TEPMOIMHAMHUKID https://m.edsoo.ru/ff0c6938
KonTtponbHas pabora o teme
39 «MonpeKles{pHI;ﬂ ¢uznka. OCHOBBI bubamorexa IOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKIY
40 [TapooGpazoBaHue U KOHJEHCAIUS. bub6nuorexa [IOK

I/ICHapCHI/IC U KUIICHHUC

https://m.edsoo.ru/ff0c63b6
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AOCOII0THAS U OTHOCUTEIIbHAS BIAYKHOCTD

bubmuorexa [JOK

41 BO31yxa. HachimeHHbI# map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammyeckue u
42 amop(HbIe Telaa. AHU30TPOIUS CBOMCTB bubnmoreka [JOK
KpHCTa/UIOB. JKHIKUEe KpHCTAILIBL. https://m.edsoo.ru/ff0c65f0
CoBpemMeHHbIE MaTepUalIbl
43 [InaBnenue u kpuctauM3auus. Y geiabHas bu6mmoreka [IOK
TerioTa riasieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
44 YpaBHeHHe TEII0BOr0O OanaHca bubmorexa LIOK
https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tei. DIEKTPUIEeCKUH 3apsi. bubnuorexa [JOK
JlBa BU/Ia 3JICKTPHUYCCKUX 3apsI/IOB https://m.edsoo.ru/ffOc6bcc
[TpoBOAHMKY, TUINEKTPUKH U
46 n(l:nyHSOBo;[HIfKI/L 3a1ff))H COXpaHCHHS bubmorexa IOK
https://m.edsoo.ru/ff0c6bcc
AIIEKTPHUYECKOTO 3apsizia
47 Bsaumonericteue 3apsnoB. 3akoH Kyinona. bubnuoreka [IOK
TodeuHbIl NEKTPUUESCKHIA 3aps]] https://m.edsoo.ru/ffOc6ce4
Hanpssk€HHOCTB IEKTPUYECKOTrO MOJIS.
48 Hpniunn cynepno3m$n AIIEKTPHUYECKIX Bubmiorexa LIOK
. R https://m.edsoo.ru/ff0c6df2
nosuei. JInHuM HanpsLKEHHOCTH
49 PaGora cun anexTpocTaTHuecKoro moJs. bubnnoreka [JOK
IToreHmuan. PasHOCTH MOTEHIIMAIIOB https://m.edsoo.ru/ff0c6f00
[IpoBOIHUKY U TUDIIEKTPUKU B
50 Z-)J'IpeKTpi[)CTaTI/I‘{eI(l:KOM Holjle. bubamorexa IOK
https://m.edsoo.ru/ff0c7018
JmsnexTpudeckast IpOHUIIAEMOCTh
. bubnmnoreka [JOK
51 OnexrpoéMkocTs. Konnencatop https://m.eds0o.ru/f0c7126
52 DIeKTPOEMKOCTD ITOCKOTO KOHJIEHCATOPA. bubnmuotexa [JOK
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https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

OHeprus 3apsyKEHHOT0 KOHJeHcaTopa

https://m.edsoo.ru/ff0c72c0

53

54

55

JlaGopaTtopHas pabora "M3mepenune
ANEKTPOEMKOCTH KOHAeHcaTopa"

[TpuHIMI NEHCTBUS U IPUMEHEHUE
KOH/IEHCATOPOB, KOIMMMPOBAIBHOTO ammapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMJIeHUE DIEKTPOIIPHOOPOB

DJIEKTPUUYECKHI TOK, YCIOBHS €TI0
cymectBoBanus. [locrosaunsiii Tok. Cuiia
toka. Hanpsbxkenue. ConpoTuBiieHrE. 3aKOH
OmMa ju1s1 yyacTka Lenu

56

[TocnenoBarenpHOE, apaLIEIBHOE,
CMEIIIAaHHOE COCIMHEHHE TIPOBOTHUKOB.
JlaboparopHas pabota «3yuenue
CMEIIaHHOTO COEANHEHUS PE3UCTOPOBY

bubmuorexa [JOK

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

57

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA.
3akon J[xoyns-Jlenma

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa AJist OJTHOM (3aMKHYTOM)

aNeKTpuueckon uenu. Kopotkoe 3ambIkaHue.

JlabopaTtopnast pabora «3mepenne I1C
HNCTOYHHKA TOKA U €TI0 BHYTPCHHCTO
COITPOTHBIICHUS

bu6mmoreka [IOK

0.5 https://m.edsoo.ru/ffO0c7ae0

59

60

ONEeKTpOHHask MPOBOAUMOCTB TBEPABIX
METaJIJIOB. 3aBUCUMOCTh CONIPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepXIpoBOIUMOCTh

OneKkTpuueckuil Tok B Bakyyme. CBolicTBa
AIIEKTPOHHBIX MTyYKOB



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

[MonynpoBoAHUKH, UX COOCTBEHHAS U

bubmuorexa [JOK

61 . CBoii —n- 1
npuMecHas mpoBoAUMOcTh. CBoICTBa P https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynpoBoaHKOBbIE TPUOOPHI
DJEeKTpUYECKUN TOK B pPaCTBOpax U
62 paciuiaBax 3JIEKTPOJIUTOB. 1 bubnmoreka [JOK
DJIEKTPOTUTHYESCKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
C) i .
JEKTPUIECCKUN T?K B Ta3zax ) BuGmiorexa LIOK
63 CaMOCTOATEIHHBIA U HECAMOCTOSATEIHHBIN 1
https://m.edsoo.ru/ff0c84ae
pazpsa. Monnus. [1nasma
Ny DneKkTprudecKue Mpruodopsl U };f)ITpOﬁCTBa U UX . BuGmorexa LOK
npakTHdeckoe npuMenenue. [Ipasuna
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKN 0€30MaCHOCTH
bubmuorexa [JOK
65 6006 i 1
O0606manmui ypok «IeKTPoInHAMUKA» https://m.edsoo.ru/ff0c88be
KonTponbHas pabora no teme
66 «9nexkrpocrartuka. [locTosHHBIN 1 bubnuoteka [JOK
ANIEKTPUYECKUil TOK. TOKHM B pa3miuHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»
Pesepsublit ypok. KonTponbHas pabora no bubnnorexka [JOK
67 1
Teme "DIeKTpoanHaAMUKa" https://m.edsoo.ru/ff0c8c56
68 PezepBHblit ypok. O0oO0maronuii ypok mno 1 bubnuoreka [IOK
temam 10 knacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KUIIACC

N KounyecTBO 4acoB Jlara JIeKTPOHHBbIE U(PPOBHIE
w/n Tema ypoka Beero Konrpouabubsie IIpakruyeckune e — o0pa3oBaTe/bHbIE
padoTshI padoTshI pecypchl
[TocTossHHBIE MATHUTHI U UX

1 B3auMoOAcricTBHE. MarHuTHOE II0JIE. 1 bu6mmoreka [IOK
BekTop MarHUTHOM MHYKIIUH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHIYKIUU
MarsuTHO€ 1oJjie IPOBOJHUKA C

2 TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK
B3anMoeiicTBre IPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGoparopHas pabora «3yuenue

3 MarHIETHof“)o noiﬂ KaTYH_IKI/Iy: 1 1 bubmorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOJHUK ¢ TOKOM. Cumita Ammepa.

4 JlaGopatopHnas pabora 1 1 bubnuoreka [IOK
«HccnenoBanue IeCTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM»

JleficTBe MarHUTHOTO MOJIS Ha

5 JIBUKYIIYIOCS 3apsKEHHYIO 1 bubmuoreka [JOK
gactuny. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuiel JIopeHna
DNeKTPOMarHUTHAS WHIYKITHS.

6 IToTOK BekTOpa MarHUTHOM 1
nHaykuuu. D/1C naaykuuu. 3aKoH



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

3JEKTPOMArHUTHON MHYKIIUU
®dapanes

Jlaboparopnas pabota
«HccnenoBanue sIBICHUS
BHGKTpOMaFHHTHOﬁ HHIAYKIOHUW

NunykTuBHOCTD. SIBIICHUE
camouHaykiuu. J1C
CaMOUHYKIMH. DHEPIHUsl
MarHUTHOTO TOJIS KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

TexHuueckue ycTpoicTBa U UX
IIPUMEHEHHE: IOCTOSIHHBIE
MarHMThl, 3JIEKTPOMArHMThI,
AJEKTPO/IBUraTelNlb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHII,
WHIYKIIUOHHAS T1eYb

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

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

10

11

12

13

Oo6o06maromuit ypok «MarautHoe
nosie. DJIeKTPOMarHuTHast
WHTYKIHS

KonrtponbHas pabora no Teme
«MarHuTtHoOe 1ose.
DNeKTpOMarHuTHas! HHIYKIIUS

CB00o/1HBIE MEXaHUYECKUE
Kosebanus. ['apMoHHUeckue
KosiebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHHH.
[IpeBpammenue saepruu

JlaGopatopHnas pabora
«MccrnenoBanue 3aBUCUMOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcad58

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

MepHoJIa MaJbIX KoJIeOaHUH rpy3a
HA HUTH OT JUTMHBI HUTH U MacCChl
rpy3a»

14

KonebarenbHblil KOHTYD.
CB00OIHBIE JIEKTPOMArHUTHBIE
Koj1e0aHus B UACAIbHOM
KoJIeOaTeTbHOM KOHTYpE. AHAIOTHS
MEKIYy MEXaHUYECKHUMU H
AIIEKTPOMATrHUTHBIMHU KOJIEOaHUSMHU

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUS SHCPIUr B UACAIIBHOM
KoJIe0aTeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4

16

[Ipencrasnenue o 3aTyxaromux
Kose0aHusX. BoIHYKIeHHbIE
MeXaHHuYecKue KoneOaHusl.
Pe3onanc. BeinyxaeHHbIE
3JIEKTPOMAarHUTHbBIE KOJIeOaHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0chb86

17

IIepeMeHHBIH TOK.
CunycouaaIbHBINA TEPEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOT'O TOKA.
AMIUTNTY/THOE U JEHCTBYIOIIEE
3HAQUYE€HHE CUJIbI TOKA U HATIPSKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0chd34

18

19

Tpauchopmarop. Ilpoussozactso,
nepeavya u norpedieHue
JIEKTPUYECKON SHEPTUN

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO
3BOHKA, TEHEPATOPA IEPEMEHHOIO
TOKa, JINHUM 3JIeKTporepeaady

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

DKOJIOrM4eCKUe PUCKU TIpU
IIPOM3BOCTBE NEKTPOIHEPTUH.

20 KyneTypa ncnons3oBanus
AJIEKTPOIHEPT U B TIOBCEIHEBHOM
KU3HH
MexaHn4ecKue BOJIHBI, YCIOBUS
acripoctpanenus. [lepuo.
21 I()?KoppochppacnpOCTpaierm u bubmmorexa LIOK
https://m.edsoo.ru/ff0cca54
nniHa BONTHEL. [Torepeunslie u
MIPOJIOJIbHBIC BOJTHBI
99 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTh bubnuorexa [JOK
3Byka. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHuTHBIC BOJHBI, HX
23 CBOﬁ:fBa u ckopoctb. llkaa bubmmoreia LIOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pazpurue cpeacTs
cBs3u. Pagnostokamus
o5 KonrtponbHas pabdora «Konebanus bubnuoreka [IOK
Y BOJTHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonHENHOE pacpoOCTpaHEHHE
26 CBETa B OJIHOPOJIHOM Cpejie. bubnuoteka [JOK
Toueunslit ucTouHuK cBerta. Jlyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 OT;)a)KeHI/IS[ cera. [locrpoenue bubmmorexa LIOK
B https://m.edsoo.ru/ff0cd4e0
M300paKeHU B IJIOCKOM 3epKajie
28 IIpenomiienue csera. [lonHoe bubnuorexa [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

BHYTPEHHEE OTpaKEHUE.
[IpenenbHbIiA yroJ MOJIHOTO
BHYTPEHHEI0 OTPaKEHUS

https://m.edsoo.ru/ffOcd7f6

29

30

31

Jlaboparopuas pabota «3mepenue
MIOKAa3aTelisl IPEJIOMIICHHS CTEKIIa

JIunzel. [locTpoenune n3006pakeHui
B JiuH3e. DopMyIia TOHKOH JIMH3BI.
VYBenu4ueHue JTuH3bI

JlaGoparopHnas pabota

«HccnenoBanue CBOWCTB
M300paXeHUI B TUH3AX»

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd67a

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

32

Hucnepcus cBeta. CIIOKHBIN COCTaB
oenoro ceera. L[er. JlabopaTopHas
pabora «HabmroaeHue nucnepceun
CBETa»

33

WNuTtepdepennus creta. dudpaxius
ceta. [ludppaknuonnas pemerka

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0ced22

34

35

ITorepeyHOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera
Onrtuyeckue npuOOpsI U
YCTPOMCTBA U YCIOBUS MX
0€301acHOT0 NMPUMEHEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf02e

36

['panubl TpUMEHUMOCTH
KJIACCUUECKOM MEXaHHUKHU.
[ToctynaTel cnenuanibHON TEOPUU
OTHOCHUTEIBHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMe IJICHHE

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcfa4?2



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

BPEMCHH U COKpAIICHUC NJIMHBL

DHeprusi ¥ UMITYJIbC
pensITUBUCTCKON yacTulbl. CBS3b

bubmuorexa [JOK

38
MacChl C SHEPTUCH U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKos
K 0 (0) .
ST — bimnorera LIOK
B P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEILHOCTH
40 ®otonbl. opmyna [1nanka. bubnuorexa [IOK
DHeprusi ¥ UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
O
o | e e,
’ o https://m.edsoo.ru/ffOcffc4
CroneroBa
3 LY
o | o deobiers S
. ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢porospdexra
. J[_[Ia];JICHI/Ie c;(aeTa. OnpIThI H; H. Bu6miorexa IIOK
ebeneBa. XMMHUYECKOE JICHCTBHE
A A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHUE:
44
¢dboTorIeMEeHT, POTOAATUHK,
CONTHEYHas OaTapesi, CBETOUOT
45 Pemenue 3anau mo teme bubmuorexa [JOK
«ONeMEeHTBI KBAHTOBOM OITHKH) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OTBITEI BuGmorexa LIOK
46 Pezepdopaa o paccesnuro o-

yactull. [LtanerapHas Mozenpb

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

arToMa

47

48

49

50

ITocTtynater bopa

W3nyuenue u normnouieHue GoTOHOB
IIpH NEPEXO0/Ie aTOMA C OJTHOTO
YPOBHS dHEPruM Ha Apyroil. Bumbl
CIIEKTPOB

BosiHOBBIE CBOMCTBA YacTUL.
Bounnbl ne bpoiins.
KopnyckynsipHo-BoIHOBOM
nyanu3M. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTyYeHHE

OTKpBITHE PATUOAKTUBHOCTH.
Omnsitel Pesepdopaa mo
OIIPEEIIEHUIO COCTaBa
PaaNOAKTUBHOTO U3ITYyYEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0Oafa

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

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

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

51

CgoiicTBa anbda-, 6era-, raMma-
u3ny4yeHus. Bnusiaue
PaOaKTUBHOCTH Ha )KUBBIS
OpraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacna.
DNEKTPOHHBIM U NO3UTPOHHBIN
Oera-pacnaj. ['aMma-u3nyuenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.
Snepubie peakunu. S nepHbIi
peakrtop. [Ipo6iiembl, TEPCIEKTUBHI,
9KOJIOTUYECKHE ACTIEKTHI S1€PHOMI
SHEPTEeTUKHU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1356



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/ff0d1356

54

55

56

57

58

59

DNeMeHTapHbIe YaCTHULIBI.

OTkpbITHE TO3UTPOHA. METOIbI
HaOJI0/ICHUS ¥ pEerHCTpaluu

3JIEMEHTAapHBIX yacTull. Kpyribiit 1
ctoi «PyHIaMEeHTalbHbIE

B3auMOIeUCTBUS. EAMHCTBO

(bu3nIecKoil KapTHHBI MUPa

DTarsl pa3BUTHUS aCTPOHOMUH.
[TpukinagHOEe 1 MUPOBO33PEHYECKOE
3HaYeHHEe acTpOHOMHHU. Buj
3BE31HOTO HeOa. Co3Be3Ms, IPKHE
3BE3/Ibl, INIAHETHI, UX BUAUMOC
nBrokenne. CoHeyHas cucreMa

Counuue. ConHeuHass akTUBHOCTD.
Hctounuk sueprun ColiHia v 3BE3]1

3BE31bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/1bI [TIaBHOU
IIOCJIEI0BATENBHOCTH. BHYTpeHHEE
cTpoeHue 3B€311. COBpEMEHHBIE
MIPEICTABICHUS O IPOUCXO0XKICHUU
u 3BoJrrory CotHIa U 3BE37

Muneunsiii I1yte — Hamma

lNanaxrtuka. [lonoxxenue u

neuxenne ComnHua B ["amakTuke. 1
lNanaktuku. YEpHbIE ABIPHI B Apax

TITAKTUK

Bcenennas. PaszOeranue rajakTuk.

Teopus boinboro B3peiBa. 1
PenukroBoe n3nydyeHue.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0e38

MeraranakTuka

60

61

Hepemennsie mpo6ieMbl
aCTPOHOMUU

KontposnbHas padoTa «2JIeMEHTHI
aCTPOHOMUU U acTPOPUIUKU»

62

O6o06maromuit ypok. Pois pusuku
Y aCTPOHOMHUH B 3KOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIIMATbHON 1
ATUYECKOH chepax NesaTeIbHOCTH
yeJI0BEKa

63

O6o6maromuii ypok. Pois u Mecto
(bU3MKK ¥ aCTPOHOMUH B
COBPEMEHHOI HAyYHOU KapTHUHE
Mupa

64

O606maromuit ypok. Poib
¢bu3nueckoil Teopuu B
(hopMHpOBAHNY TIPE/ICTABICHUH O
¢bu3nyeckoil kapTUHE MUpa

65

O6o0maromuii ypok. Mecto
(bu3HYECKOi KapTUHBI MHpa B
o011eM psiy COBpEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MIPEJICTaBICHUIA O TIPUPOE

66

67

PesepBHbIil ypok. MarautHoe noie.
DneKTpOMarHuTHasi UHIYKIUS

PesepHbiitl ypok. OnTuka. OCHOBBI
CHenuaIbHON TeOpuun
OTHOCUTEIbHOCTH




Pesepnsiii ypok. KBantoBas

bubmuoreka [JOK

68 (dusuka. DIeMEHTHl aCTPOHOMUHU U 1 hitps://m.edsoo.ru/ff0d1784
acTpodu3uku
OBIIEE KOJIMYECTBO YACOB I1O0 68

[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

» ®duswnka, 10 kimacc/ Mskumes I'.5., Byxosne b.b., Corckuit H.H. non penakuueii IlapdentseBoit
H.A., Aximonepnoe obmiectBo «M3narensctBo «lIpocBerienne

» ®usmka, 11 knacc/ benara B.B., JlomauenkoB U.A., [TaneOpariieB FO.A., AkiinonepHoe 00IIECTBO
«M3narenscTBO «IIpocsemenue»

» ®uswnka, 11 knacce/ I'engenmreitn J1.J., BynatoBa A.A., Kopaunses U.H., Komkuna A.B.,
OO6mecTBo ¢ orpanndeHHOM 0TBeTCTBeHHOCThIO « BUHOM. Jlaboparopus 3HaHHI»; AKIIMOHEPHOE

obuiectBo «M3narenscTBO «lIpocBemnienue»
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