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MNOACHUTEJIBHASA 3AIINCKA

Obwas xapaxmepucmuxa y4ebHo2o npeomema « Dusuxay

Kypc ¢usuku — cucremMooOpa3yromuid s eCTeCTBEHHO-HAYUYHBIX
y4eOHBIX MPEIMETOB, TOCKOJIBKY (PU3MUECKHE 3aKOHBI JIeXKAT B OCHOBE IPOIIECCOB
W SBJIICHWM, M3ydYaeMbIX XUMHUEH, Ouosioruei, actpoHomued u GU3HIECKON
reorpadueii. dusznka — 3TO MpeAMET, KOTOPbIM HE TOJIHLKO BHOCHUT OCHOBHOM
BKJIaJl B €CTECTBEHHO-HAy4YHYIO0 KapTHHY MHUpPa, HO W MPEJOCTABISIET Hauboliee
siCHbIE 00pa3lbl IPUMEHEHUSI HAYYHOT'O METO/a MO3HaHUs, T € Coco0a MoayyeHus
JIOCTOBEpHBIX 3HaHW o mupe. Hakonen, ¢u3mka — 3TO NpeaMeT, KOTOPBIA
Hapsy C JIpyTMMH €CTECTBEHHO-HAyYHBIMH MpeIMETaMU JIOJDKEH J1aTh
oOydarmuMcsl TpeicTaBiIeHue 00 YBJIEKATEeIbHOCTH HAYyYHOTO HCCIEAOBAHUSA U
pPazoCTU CAMOCTOSITEIBHOIO OTKPBITHSI HOBOTI'O 3HAHMS.

Opnna w3 TIaBHBIX 3a7a4 (u3ndecKoro oOpa3oBaHMsI B CTPYKType OOIIETOo
o0Opa3oBaHHUsl COCTOUT B (OPMUPOBAHUU ECTECTBEHHO-HAYYHOW TI'PaMOTHOCTH U
UHTEpeca K HayKe y OCHOBHOM Macchl 0OydYaromMXcCsi, KOTOpbIe B JajbHeiieM
OyIayT 3aHSATHI B CaMbIX pa3HOOOpa3HbIX chepax gesTenbHocTH. Ho He Menee
BaXKHOM 3a7a4eil SIBJIAETCS BBIABICHHE W IOJATOTOBKA TAJAHTIMBBIX MOJIOIBIX
JOAeN IS MPOJAOJDKEHHMST 00pa3oBaHHMs W JalibHEWled npodeccuoHanbHOU
NEeATEIbHOCTH B 00JIaCTU €CTECTBEHHO-HAYYHBIX HCCIEAOBAaHUI W CO3/1aHUU
HOBBIX TexHOJoTui. COTJlaCHO TPUHATOMY B MEXKIYHAPOJAHOM COOOIIECTBE
onpeneneHunto, «EcTecTBeHHO-HaYyYHasi TPAMOTHOCTb — 3TO CIIOCOOHOCTH YEJIOBEKA
3aHMMAaTh AKTHUBHYIO0 TPAXKJAHCKYIO NO3MLHMI0 TO OOLIECTBEHHO 3HAYUMbIM
BOIIPOCaM, CBSI3aHHBIM C €CTECTBEHHBIMM HAayKaMH, W €ro TIOTOBHOCTH
MHTEPECOBATHCS €CTECTBEHHO-HAYYHBIMH UJIESIMH.

Hayuno IPaMOTHBIH YEJI0BEK CTPEMUTCS y4acTBOBaTh B
apryMEHTHPOBAHHOM OOCYXJI€HUU TMpOOJIEM, OTHOCSIIUXCS K ECTECTBEHHBIM
HayKaM U TEXHOJIOTHSIM, YTO TpeOyeT OT HEro CIEeNYIOIIMX KOMIETEHTHOCTEM!:

® Hay4YHO OOBSICHSTH SIBJICHUS,

® OIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIeI0BAHUS,

® HHTEPIPETUPOBATH JAHHBIE U UCIIOJIB30BATh HAYYHBIE IOKA3aTEIbCTBA
JUTSI IOJTYY€HHUSI BBIBOJOBY.

N3ydenne (pu3uku cmocOOHO BHECTH PELIAIONINI BKIaA B (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYarOIINXCSl.

KoppekunonHo-pa3BuBaOmuil MOTEHIMAT y4eOHOTo npeamera «Dusnkay
o0OecrieunBaeT NPEOAOTCHHUS OOYYAIOIIMMUCS CIHEAYIOIUX CHEIU(PUIECKIX
TPYAHOCTEH, 00YCIOBIECHHBIX CIIA00BHUICHUEM:

® OTCYTCTBME Yy TIOJABIAIONIETO  OOJILIIMHCTBA  OOy4YaroIIMUXCA
BO3MOXXHOCTH CaMOCTOSATENbHO U OBICTPO BBISBIATH MPU3HAKU (DU3UUECKUX
00OBEKTOB, YCTAaHABIMUBATh PE3YJbTaThl U  OCOOEHHOCTH  MPOTEKAHMS
(bu3HYEeCKUX MPOIIECCOB C MOMOIIbIO 3PEHUS;

® 3aMEJICHHOCTh U (PparMEHTapHOCTh BOCIPHUATHS, HEBO3MOXKHOCTH
LEJI0CTHOTO BOCIPUATHS Psiia 0ObEKTOB;



® Hec(POPMUPOBAHHOCTh UJIM UCKAKEHHOCTD Psijia MPEACTaBICHUM;

® HU3KUU YPOBEHb Pa3BUTHUS MEJIKOW MOTOPHKH, 3PUTEINBHO-MOTOPHOMN
KOOpAMHALNN;

® Vy3KM KpPYro3op M HEAOCTATOYHBIA M ONUCaHUS (PUIUUIECKUX
00BEKTOB, MPOLIECCOB U SIBJICHUN CIIOBapHBIN 3ariac;

® (OeHOCTh BOOOpaKEHHUS.

[Ipeononenne yka3aHHBIX TPYAHOCTEH HEOOXOAMMO OCYIIECTBISATh Ha
KaKJIOM YpOKE YUUTEJIEM B MPOLECCEe TPAaMOTHO OPTaHU30BAaHHOW KOPPEKIIMOHHOU
paboThI.

Lenu u 3a0auu yuebnozo npeomema « Duzuxay

Hean wusyueHuss Pu3MKU Ha ypPOBHE OCHOBHOTO o00Iero oOpa3oBaHus
onpenenensl B KoHuenuuu mnpenogaBaHus yudeOHOro mnpeamera «®Pusnka» B
oOpa3oBarenbHbIX opraHu3anusax Poccuiickoin @epepanuu, pean3yrOMIMX
OCHOBHBbIE  0011€00pa3oBaTeiIbHbIE MPOrPaMMbl, YTBEP)KIEHHOW pEIICHUEM
Komnerun MunucrepcrBa npocsenieHusi Poccuiickoit @enepanuu, npoTokoa ot 3
nexadps 2019 r No [1K-4BH.

Hean n3ydenust u3uKu:

npuoOpeTeHue HHTEpeca W CTPEMIICHHS OOydaloluXxcsi K HayuyHOMY
U3YYEHUIO TPUPOJABI, PA3BUTHE WX HHTEIUIEKTyaIbHBIX W  TBOPYECKHX
CIOCOOHOCTEH;

pa3BUTHE MPEJCTABICHUN O HayYHOM METOJE MO3HAHUS U (OpMUpOBaAHUE
UCCJIEI0BATENBCKOIO0 OTHOIIEHHS K OKPYKAIOLIUM SIBIICHUSIM;

(bopMHpPOBaHNE HAYYHOIO MUPOBO33PEHUS KaK Pe3ysIbTaTa U3yYEHHUs OCHOB
CTPOEHHUS MaTepuu U QyHAAMEHTAIBHBIX 3aKOHOB (DU3UKU;

(GbopMHpOBaHHUE MPEACTABICHUNA O POAU (UUKH [JIs PaA3BUTHS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHME  MPEACTaBICHUM O  BO3MOXKHBIX  cdepax  Oynaymen
npo(eCCUOHANIBHON  J1€ATEIbHOCTH, CBSI3aHHONM C (U3HMKOW, MOATOTOBKA K
nanbHeieMy OOy4YeHUI0O B 3TOM HampaBiieHMHM J[[OCTHKEHHE STUX Iiesied Ha
YPOBHE OCHOBHOI'O OOIIEro 00pa3zoBaHusl 00ECIEYNBACTCS PEIICHUEM CIIeTYIOITUX
3a/1a4:

npuoOpeTeHue 3HAaHUW O  JIUCKPETHOM  CTPOCHHMM  BEIEeCTBa, O
MEXaHUYECKHUX, TETUIOBBIX, AIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

npUOOpEeTEeHUE YMEHUH OIMUCHIBAaTh U OOBSCHATH (PU3NUYECKUE SIBICHUSA C
UCITOJIb30BAaHUEM ITOJIyYEHHBIX 3HAHHI;

OCBOCHHME METOJOB PEIICHHsS MPOCTEHIIMX pacyeTHbIX 3a7Jady ¢
UCIIONb30BaHUEM  (U3MYECKUX  MOJENel,  TBOPYECKUX U MPAKTHKO-
OpHUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUU HAOJI0/IaTh MPUPOJHBIC SBICHUS U BBINOIHSITH OMBITHI,
JabopaTopHble pabOThl U SKCIEPUMEHTAIbHBIE UCCIEAOBAHUS C UCIIOIb30BAHUEM
U3MEPUTENBHBIX TPUOOPOB;



OCBOGHHE TPHEMOB pabOThl ¢ HWHpOpPMAIMEH (U3NYECKOTO COIEp)KaHUS,
BKJIFOYasi WHQAOPMAIMI0O O COBPEMEHHBIX JOCTIDKCHHMSIX (U3MKH; aHAIU3 U
KPUTHUYECKOE OIICHUBaHWE WH(OPMAITUH;

3HAKOMCTBO €O cepamul MPOPECCUOHATLHON NESITEIbHOCTH, CBSI3aHHBIMU C
(U3MKOW, W COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha JOCTHIKCHHSIX
buznyecKoil HayKu.

Koppekunonnsie 3agauu:

° Pa3Butrie 3pUTEIBLHOIO, 3PUTEIBHO-OCA3ATEIBLHOIO U
CIIyXOBOT'O BOCHIPHSITHS.

° Pa3Butre npou3BOILHOIO BHUMAHUS.

° Pa3Butue u KOppeKius HaMsTH.

° Pa3Butue u KOPPEKIIUsI MBICIIUTEIIBHOM 1€ TEIHLHOCTH.

° [Ipeononenue BepOanu3ma.

° Pa3zBruTHE MOHOJIOTMYECKON pEYH.

° OOoramieHue akTUBHOTO M TACCHUBHOTO  CJIOBaps,
(GhopMHUpOBaHNE HOBBIX MOHSATHUH.

° @opMHUpPOBaHUE HABBIKOB 3pUTEIBHOTO, 3PUTEIIBHO-
0CSI3aTEJILHOTO U CIIyXOBOI'O aHAJIN3A.

° @opMHpPOBAaHUE  HABBIKOB  OCSI3aTEIIbHO-3PUTEIBHOTO

oOcieoBaHUSI W BOCHPUSTHS  IBETHBIX WM  YEpPHO-OEJbIX
(KOHTpacTHBIX) penbedHBIX H300paKEeHUN (WJUTIOCTpAIlUd, CXEM,
MaKETOB, YEPTEIKHBIX PUCYHKOB, TPa(PUKOB U T.I1.).
° dopMupoBaHUE CHEUAIBHBIX PUEMOB 00CIEIOBaHUS U
M300paKeHHs U3y4aeMbIX OOBEKTOB JJOCTYITHBIMU CIIOCOOAMHU.
° dopMupoBaHue, yTOYHEHHUE WIH KOppEeKUHUs
NPEACTABICHUM O MOpeaIMerax M Ipoleccax  OKpYKarolleu
JENCTBUTEILHOCTH.
o PaszButre Menkol MOTOPUKM U 3pPUTEIBHO-MOTOPHOM
KOOPAWHALIUH.
° CoBepIlIEHCTBOBAHUE YMEHUS 3pUTEIIBHON OPUEHTUPOBKHU
B MUKPOIIPOCTPAHCTBE.
Mecmo yuebHoeo npedomema « Puzuxa» 8 yueOHOM NIaHe
Ha wusyuenue ¢usmku (6a30BbIi ypOBEHb) Ha YpPOBHE CpEIHEro OOIIEro
obpazoBanus otBoautcs 136 gacoB: B 11 kimacce — 68 yacoB (2 yaca B HEJENIO), B
12 xnacce — 68 yacoB (2 yaca B HEJIETIO).



COJAEPKAHUE OBYUYEHUA
11 KITACC

Pasznen 1. ®usuka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble METOAbl NO3HAHUSA OKPYIKAIOIIETO
mupa. Ponp JkcnepuMeHTa W TEOPUM B IIPOLECCE IIO3HAHUSA IIPUPOABI.
OKCHEpUMEHT B (PU3HKE.

MonenupoBanue (u3nuecKUX SIBIEHUN U mpoueccoB. HayuHble rumoressl.
dusnueckre 3aKOHbI U TEOpPUH. ['paHUIBI MPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponb u Mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AHanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBHUKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemeriienne, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTEepUaIbHOW TOYKH, MX MNPOEKIMHU HA OCH CHUCTEMbI KOOpPAHMHAT.
Clio)keHue NnepeMenIeHU U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MpsSIMOJIMHENHOe nBumxkeHue. ['paduxu
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U MepeMEIICHUs
MaTepUabHOW TOYKH OT BPEMEHH.

CBoOonHoe najieHue. Y CKOpeHre CBOOOHOTO MaIeHUS.

KpuBonuHeitHoe  nBukeHue. JIBUKEHHE  MATEpUAIBHOW  TOYKHA  IIO
OKPY>KHOCTH C IMOCTOSTHHOM 110 MOJIYJIK0 CKOPOCTBIO. YTJI0Basi CKOPOCTh, JINHEMHAs
ckopocTh. [lepuon u yactora oOpamienus. LleHTpocTpeMuTENbHOE YCKOPEHUE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIUIOMETP,
JBH>)KCHUE CHAPSIOB, LEIHbIE U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Mogenbs cuctembl OTCUETA, WLIIOCTPAUs KMHEMATHUYECKUX XapaKTEPUCTUK
JIBH>KCHUSL.

[Tpeobpa3zoBanre ABMKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AYyX€E U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmionenue aBuxkeHUs Teja, OPOIIEHHOIO MOJ YrioM K TOPU3OHTY U
TOPU30HTAJIBHO.



H3mepenne yckopeHus CBOOOTHOTO MaeHHS.

Hamnpagnenue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEICHUsS MTHOBEHHOM
CKOpOCTH.

HccnenoBaHre COOTHOLIEHUS MEXIAY MYTSAMH, NPOMIECHHBIMUA TEJIOM 3a
NOCJIEIOBATEIbHBIE PABHBIE TPOMEXYTKM BpPEMEHH IIPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHnne NBUKEHHUS IapUKa B BI3KOM )KUIKOCTH.

N3yuyenue ABUKEHUS Tena, OPOUIEHHOTO TOPU30HTANIBHO.

Tema 2. lunamuka

[Ipyuammn  otHocutensHOCTH  ['amunes.  llepeeii  3akoH  HeroToHna.
NuepruanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepnosuniuu cuil. Bropoi 3akon Herotona
JUISl MaTepUaIbHOM TOYKU. TpeTuit 3akoH HproTOHA [U1s1 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro Ttsarotenus. Cuma Tsoxectd. IlepBas kKocmuueckas
CKOpOCTBb.

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

Tpenue. Bunbl Tpenus (mokosi, ckojibxxeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenne. Cusa TpeHHs CKOJIBKEHUS U cuiia TpeHus nokosd. KoagdunueHt tpenus.
Cuna conpoTUBIIEHUS IPU IBUKEHUHU TeJa B )KUIKOCTH WJIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamieHusa. [lmedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TENA.

TexHHUYecKue YCTPONCTBA M NPAKTUYECKOE NPHUMEHEHUE: MOAIINUITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIINX TEN.

Bropoi 3akoH HproToHa.

N3mepenune cuil.

CnoxeHune CHIL

3aBUCUMOCTH CHJIbI YIIPYTOCTHU OT Jiehopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHM.

CpaBHEHHE CUJT TPEHHUSI IOKOSI, KAYEHHS U CKOJIbYKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabl paBHOBecHs .

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomaol

N3yuenue aBuxkeHUs: OpycKa 1o HaKJIOHHOW MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE H
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccnenoBanne yclioBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIErO0 OCh
BpAILCHUS.

Tema 3. 3akonvl coxpanenus é mMmexanuke

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cUllbl U U3MEHEHUE HUMITyJbca Tejla. 3aKOH COXPaHEHUs HMITYJIbCA.
PeakTtuBHOE IBUKEHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOuku. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOW SHEPTUMU.

[TorenuuanbpHas SHEprusl. [TorennuanbHas SHEprus YIIPYTO
nedopmupoBaHHOM — npyxkuHbl.  [loTeHUManpHas  SHEprust Tena  BOJIU3U
MMOBEPXHOCTH 3EMIJIH.

[loTenmumanpHpie W  HENMOTCHNHMAIbHbIE  cuibl.  CBsS3b  pabOTHI
HEMOTEHUHAIBHBIX CUJ C WU3MEHEHUEM MEXAHMYECKOW SHEPTHU CUCTEMBI TEJ.
3aKOH COXpaHEHUS MEXAHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueCcKre YCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOIOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

[lepexoq NOTEeHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenne aOCOIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW PHEPruu
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJiekyasipHast Qu3nKa 1 TEPMOJAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Mmeopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuxkenue. Juddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBA. MoJenu CTpOEHUs Ta30B, XUIAKOCTEH U
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUHU HACANbHOro rasza. AOCOJIOTHas Temreparypa Kak mepa
CpelHE KHWHETUYECKOM SHEpPruHM TEIUIOBOrO JBM)KEHHS vactul raza. l[llkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kianeipona.
3akoH JlanbToHa. M30mpoueccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJUYECTBOM
BemnlecTBa. ['paduueckoe mpeacTaBiICHHE H30IMPOLIECCOB: H30TepMa, H30X0pa,
u3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BeliecTBa, (oTorpadun
MOJIEKYJI OPTaHUYECKUX COECIMHEHUN.

OnpiThl 10 TU(PY3UN )KUAKOCTEH U ra3oB.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OneIThI, JIOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJECHUCTBUA.

Mogens, HIIoCTpUpyoLas MpUpoay JABICHHS T'a3a Ha CTEHKU COCYya.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS MACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bE€Ma KOMHATBHI, IABJICHUS U TEMIEPATYPbl BO3/IyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvlt mepmoouHamuku

TepmoanHamMuueckass cucrema. BHYTpeHHSE SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl € u3MeHnenus. KoandectBo TeminoTel U padota. BHyTpeHHsis
HEPrus  OAHOATOMHOIO  WACAIBHOIO  rasza. Buuabl  Temuonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIy4eHHUE. Y AeNbHAs TEIJIOEMKOCTh BEILECTBA.
KonuvecTBO TEMIOTHI IpH TEILIONEpEaaye.

[Tonsitue 00 aauabatHoMm mpouecce. I[lepBblid 3aKOH TEPMOJAMHAMUKHU.
[IpumMeHeHre mepBOro 3akOoHa TEPMOJMHAMHMKHM K u3ompoieccam. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

Bropoii 3akoH TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TermoBble  mamuHbl.  [IpyHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBanusi SHEpPruM B TEIUIOBbIX MamuHax. KoadduimeHt mnoiae3Horo
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
JEeHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOW XOJIOIMIHHUK, KOHIUITHOHED.

Llemoncmpayuu

W3meHeHue BHYTpEHHEH HSHEPruy Tejla MPU COBEPIICHHH pPaOOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JEMCTBHUEM CXKATOTO BO3/yXa, HarpeBaHue s¢upa B
JaTyHHOU TpyOKe mMyTEéM TpeHuUs (BUACOJEMOHCTPALIHS).

M3MeHeHre BHyTpEHHEN SHEPIuM (TeMIlepaTypbl) Tela IpH TeIuionepeaaye.

OnpiT mo anuabaTHOMY pacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYLIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, IBUTATENS] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomol

HN3mepenne yaenbHON TEMII0EMKOCTH.

Tema 3. Acpecamnwie cocmoanusn geuiecmea. Pazoevie nepexoont

[TapooOpa3oBanue u koHnmeHcanus. Vcmapenne u kuneHue. AOCOIIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3Ayxa. HacellleHHbIM map. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannmmueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiibel. CoBpemeHHble Marepuanbl. [lnmaBienue u
KpUcTayu3aius. Y AelibHas TeruioTa miaBieHus. CyOoammanus.

VYpaBHeHue TerioBoro OanaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUU MOJYYEHUSI COBPEMEHHBIX MAaTEpPUaJOB, B
TOM YHUCJIE HAHOMAaTEpUAJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJIEHUMU.

CriocoObl U3MepeHHUs BIAXKHOCTH.

HaOmronenue HarpeBaHusl ¥ MIABJIEHUS KPUCTANIMUECKOTO BEILIECTBRA.

JleMOHCTpanust KpuCTalIOB.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

N3mepeHne OTHOCUTENBLHOM BIIaXKHOCTH BO3/1YXa.

Pa3znen 4. JaekrpoanHamMuka
Tema 1. Inekmpocmamuxa
ONeKTpU3alusl Tel. OJEKTpUYecKuil 3apsia. JlBa BuAa dIEKTPUYECKUX
3apsiaoB. IIpOBONHMKH, OUANEKTPUKMA W MOJYNPOBOJHHUKU. 3aKOH COXPaHEHUs
IIEKTPUYECKOrO0 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. TodueuHbI 31€KTPUYECKUI 3apsil.
Qnektpuueckoe 1mone. Hampsok€HHOCTh  anexkTpudeckoro mnosis.  [IpuHuun



CyNEPHO3ULIMU IJIEKTPUUECKUX IOJeH. JINHMM HanpsKEHHOCTH DJIEKTPUYECKOTO
IOJISL.

Pabora cun  oamekrpoctatmueckoro  mousis.  [lorennman.  PasHocThb
NOTEHUHAIOB. [IpOBOOHHWKM W JUANEKTPUKU B DBJIEKTPOCTATUYECKOM IIOJIE.
Jvsnextpruyeckasi MPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh TNIOCKOIO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHIEHCAaTopa.

TexHuyeckue yCTpoHMCTBA M NPAKTUYECKOE NPUMEHEHHE: SIIEKTPOCKOII,
AIIEKTPOMETpP, DJEKTPOCTaTHUECKasi 3allUTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJIEHCATOp, KOMMMPOBAJIbHBIN annapar, CTPyHHbBINA TPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEJI.

DJIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[IpOBOAHUKY B DJIEKTPOCTATUIECKOM IIOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAaAH
IIJJACTHH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUYECKONU MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuui sxcnepumenm, 1abopamopnvie pabomoi

N3mepeHne 31eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 3.1ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Nctounuku Toka. Cuiia Toka. [IocTOSIHHBIN TOK.

Hanpsioxenue. 3akon Oma 1715 ydacTKa LIETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaIENIbHOE, CMEIIAHHOE COEIMHEHUE IPOBOIHUKOB.

PaGora osnextpuueckoro Toka. 3akoH Jxoyms—Jlenma. MOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTPOABMXKYLIAsl CUia M BHYTPEHHEE CONPOTUBIEHUE HCTOYHHMKA TOKA.
3axoH Oma /i1 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi nenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAINIOB OT TeMneparypbl. CBEpXIIPOBOIUMOCTb.

DneKTpuYecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOoBOIHUKHU. CobcTBeHHas u IpUMECHast MIPOBOAUMOCTb
NOJIynpOBOJHUKOB. CBoiicTBa p—n-niepexoia. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKUM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEKTPOINTUYECKAS TUCCOMALUs. DIEKTPOIIN3.



OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSTEIbHBIM
paspsa. Monnus. [1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMerp,
BOJITMETP, PEOCTAaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTeIbHbIE NPUOOPHL,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMHUCTOPBI ¥ POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAJIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYECHUs U MaTepuaa.

CMelaHHOE COeTMHEHNE ITPOBOTHUKOB.

[Ipsmoe wW3MepeHHe DIEKTPOIABWXKYIIEW cwibl. KoOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO MIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBJICHUS METAJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoit paspsa ¥ IpOBOAUMOCTB BO31yXa.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomol

M3yueHnne cMenaHHOro COEIMHEHNs PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYIIEW CUIIbI MCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTUBJIEHUS.

Habmroenue 3nexkTposiamsa.

Me:xnpeaMeTHbie CBSI3H

Nzyuenne kypca gusuku 0a3oBoro ypoeHsa B 10 kjacce OCyIIECTBISIETCS C
Y4ETOM COAECPIKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypCcaMM MaTEeMaTHKH,
OMOJIOTHH, XUMHH, Teorpadru U TEXHOJIOTUH.

Meoicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4HOI'O
NO3HAHUS: SIBJICHUE, Hay4dHbId (PaKkT, rumoresa, (pu3nyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOJCHHE, SIKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJEIIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHass QyHKIus,
napabona, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKUIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIIMU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddys3usi, ocMoc,
TEII00O0OMEH KMBBIX OPraHU3MOB (BU[BI TEIIONEPEAAUH, TEINIOBOE paBHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B )KUBOM IIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XUIAKOCTEH H



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs JMCCOLIAALIMS,
rajbBaHUKA.

I'eoepaghus: BAaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
YYET TpEHUS B TEXHUKE, NOMAIIWIHUKHA, HCMIOJb30BAHHWE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHHKE (pakera, BOJOMET W JIPyTHE), JABUrATEIb BHYTPEHHETO
Cropanusi, mapoBasi TypOrHa, ObITOBOW XOJIOJUIBLHUK, KOHJIUIIMOHED, TEXHOJIOTUU
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE SJIEKTPONpUOOpPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArpEBATEIIbHbBIC npuodopkI,
AJIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaJbBaHUKA.

12 KIIACC

Pa3znen 4. JnekrpoanHamuka

Tema 3. Macnummnoe nose. In1eKmpoOMaZHUMHAA UHOYKYUSA

[locTossHHBIE ~ MarHuThl.  B3aumonmeicTBHE  IMOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTHONM uWHAyKuMH. [IpuHimn cynepnosunnu
MArHUTHBIX MOJIEW. JIMHMM MarHUTHOM WHAYKIMU. KapTMHa JNMHHUN MarHUTHOU
WHIYKIWH TOJII MOCTOSHHBIX MArHUTOB.

MaruutHoe 1O0J€ NPOBOJHHMKA C TOKOM. KapTuHa JMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSIMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KaTylIKH ¢ TOKOM. OnbIT JpcTena. BzanmoieiicTBue NpoOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HalpaBjieHUE. [[BUKEHHUE 3apsSKEHHON YaCTULBI
B OJIHOPOJHOM MarHutHoM mnose. Pabora cuibl Jlopenna.

SIBneHne anexkTpoMarHMTHOM MHAYKUMU. [IOTOK BekTOpa MarHWTHOU
WHIYKIUU. ODJEKTPOJBIKYILAs Cujla HWHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykiuu dapajes.

BuxpeBoe »snexktpuueckoe rmose. OJEKTPOIBHXKYIAs CUJa HHAYKUUU B
ITPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh. SIBJIEHME CAaMOMHIYKIMH. OJIEKTPOJIBHXKYILAS — CUJa
CaMOWHIYKIIUH.

DHEPrust MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHndeckrue yCTpOMCTBA W MPAKTHUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MAarHuThl, BJEKTPOMATHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3IIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS 1EYb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIvHUY MHIYKUMKW MAarHATHOTO TOJIS.

BzaumMopeiicTBre ABYX TPOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHue 3JIeKTPOMarHuTHOM UHIAYKIHH.

ITpasuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CUJIBI MHAYKIHUM OT CKOPOCTH HM3MEHEHUS
MarHMTHOTO IOTOKA.

SIBiIeHME CAaMOMHTYKIIH.

Vuenuuecxuii sxcnepumenm, rabopamopHule pabonul

N3ydyeHrne MarHuTHOTO MOJIs KATYLIKH C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTA HA PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM WHIYKIIHH.

Pa3nen 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

Konebarensnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJICOAHUS.
["apmonunueckue kosiebanus. Ilepuon, yactora, amrmmTyaa u (asa kosieOGaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKUX
kosebanuii. [IpeBpareHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHUYECKUMH U
AIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHUs
HHEPrUU B UJI€ATBLHOM KOJIeOATEIHbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyieOaHUAX. BBIHYK/IEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyXIeHHBIE 3JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemenHblii  TOK. CUHYCOMJAJIbHBIM MEPEMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE W JACUCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKA U
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKU MPHU MPOU3BOJACTBE 3AEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs JIEKTPOIHEPTIUU B TIOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: DIICKTPUUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUH JIEKTPOIlepe1ay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KOJeOATENbHONW CHUCTEMBI (MPYXKUHHBIA WITH
MaTEMaTUYECKU MASITHUK).



Habmonenue 3atyxaronmx kojaeOaHui.

HccnenoBanue cBOMCTB BHIHYXACHHBIX KOJI€OaHUH.

Hab6nronenue pe3onanca.

CBOOOHBIE JIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcnuiorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAINPSKEHUS] OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mnpu 1oCienoBaTENbHOM COEOWHEHMM PE3UCTOPA, KaTyIIKH
VMHIYKTUBHOCTH M KOHJACHCATOPA.

Mopaenb TuHUM IIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCMMOCTH MEpUOJia MajbIX KOjeOaHUil rpy3a HAa HUTH OT
JUIMHBI HUTH ¥ MAacChl Ipy3a.

HccnenoBanue INEPEMEHHOrO0 TOKa B LENM W3 MOCIEAO0BATEIBHO
COCIMHEHHBIX KOHICHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE 60IHbL

MexaHnudeckue BOJIHBI, ycioBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacrpocTpaHeHuss M JUIMHA BOJIHBL. [lomepeuHble W TIPOJOJIBHBIE  BOJIHBI.
WnTepdepenus u qudpakuus MEXaHHYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHHIE BOJHBL. Y CIIOBUS M3IYUYEHHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XX€HHUE, MPEIOMIICHUE, TOISpU3aus, AUPpaKiys,
uHTepdepenus. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3U U TeneBuacHus. Pagnonokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHu4eckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBas IWAarHOCTUKA B TEXHUKE M MEIULMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTEeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OO0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneOmtomeecs Te10 Kak HCTOUHUK 3BYKa.

Habmonenue otpakeHus U IpeIoMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeHny U AUPPaKku MEXaHHUYECKUX BOJIH.

3BYKOBOI PE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH HU
4acTOTON KoseOaHuil.



HccnenoBanne  CBOMCTB — JJEKTPOMArHUTHBIX — BOJIH: OTpakeHue,
peroMIICHUE, MOJSIpU3alus, AUPpaKius, HHTEpPEepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacnpoCTpaHEHUE CBETA B
OJIHOPOHOM cpene. JIyu cBeta. TOUCUHBIN HCTOYHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHbI oTpaxkeHus cBeTa. llocTpoenue n3oOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOIO
BHYTPEHHETO OTPAKEHHSI.

Hucnepcus ceeta. CroxkHbIil cocTaB 6enoro cBera. LBer.

Cobuparonie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTossHUE W OINTHYECKas cujia TOHKOW JIMH3BL. [locTpoeHue n300pakeHUil B
coOMpaloIMX U pacceuBaOIIMX JiMH3aX. DopMysia TOHKON JIMH3BL. Y BEIUYEHUE,
JaBAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH T€EOMETPUUECKON ONITUKH.

BonnoBass ontmka. HWHTepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpaknuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAKCUMyMOB IIpM MaJ€HUM MOHOXPOMAaTHYECKOIr0 CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpoOMCTBa M IPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
doroanmapar, NPOEKIMOHHBINA amnmapaT, MHKPOCKOI, TEJIECKOM, BOJOKOHHAs
OMNTHKA, TUPPAKIUOHHAS PEIIETKA, TOIIPOU.

Jlemoncmpayuu

[IpssMONMHEHOE paCIpOCTPAaHEHUE, OTPAKEHUE M TNPEIOMIICHUE CBETA.
OnTrueckue mpruOOpPHI.

[TonHOEe BHyTpeHHEE OTpakeHre. Mojellb CBETOBOJA.

HccnenoBanue cBOMCTB N300paKeHUI B JTMH3AX.

Mopaenu MUKpOCKOMa, TEIECKOIA.

HaGmonenune natepdepeHnm crera.

Hab6monenue nudpaxium ceera.

Habmronenue aucnepcuu cBeTa.

[TonydeHnue cnekTpa ¢ MOMOLIBIO IPU3MBL.

[Tonydenue cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nossipusaliuy CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol



W3mepeHne nokasaTess peJoMIIEHHs CTEKIIA.
HccnenoBanre cBOMCTB M300paXE€HUM B JIMH3AX.
Habmronenue aucnepcuu cBeTa.

Pasznen 6. OcHOBBI crielIUAJIBHON TEOPHH OTHOCUTEIBHOCTH
['panuubl  NPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynatsel
CIIEIMAIIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTh MOJYJISI CKOPOCTH
CBETa B BaKyyM€, IPUHIIUIT OTHOCUTEIBHOCTH DUHILTEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKPAILICHHE
JTUHBI.
OHeprus 1 UMILYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBsi3p Macchl C C-)HCpFI/ICI\/’I U UMITYJIbCOM pGHHTHBHCTCKOﬁ qaCTHUIBI. 9HepFI/ISI
IIOKOsI.

Paznea 7. KBanToBasi pusuka
Tema 1. Dnemenmul KGAHMOBOU ONMUKU
®dotonbl. ®opmyina [1nanka cBa3u SHeprun PoTOHA C €r0 YaCTOTON. DHEPTHUS
U UMITYJIbC (POTOHA.
OTtkpriTre u uccnenoBanue Gororpdexra. Onwitel A. I'. CtoneroBa. 3aKOHBI

dbororddexra. YpaBuenue DuHITeHa 1711 doTodddexra. «KpacHas rpanuiiay
dbotoaddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHudeckue yCTpONCTBA W TMPAKTHYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboToaaTUMK, COTHEUHAs OaTapesi, CBETOAUO.

Jlemoncmpayuu

®o1orh(HEeKT Ha YCTaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekra.

Ceeroauo.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccesHUIO 0 -4acTHIL.
[InanerapHas mopens aroma. Iloctynatel bopa. M3myueHune u mnoryiomeHue
(GOTOHOB MpU Mepexojie aToMa C OAHOrO0 YpPOBHS JHEPruu Ha JApyrou. Bumbl
criekTpoB. CHEKTp YPOBHEW SHEPIUU aTOMA BOJIOPOJA.

BousiHoBBIE cBoOlicTBa yacTtull. Bosnbl ne bpoitnsa. KopryckynsipHO-BOITHOBOM
JTyaJin3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHE.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHUE: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Llemoncmpayuu
Mopuenb onsita Pesepdopra.
OrnpeneneHue JUIMHBI BOJIHBI Ja3epa.
Hab6nronenue inHeHyaThIX CIEKTPOB U3ITYyUEHUS.
Jlazep.
Yuenuueckuu sxcnepumenm, 1abopamopnvie pabomol
HaOmronenue nuHeRyaToro crekTpa.
Tema 3. Amomnoe a0po
OKCINEPUMEHTBI, JI0KA3bIBAIOIIME CIOKHOCTh CTpOoeHUs dAnpa. OTKpbITHE
paguoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompeneneHuio  cocraBa
paanoakTuBHOTO wW3nmydeHus. CBoiictBa anbda-, Oera-, TramMMa-U3ITydCHHUS.
Binusinve paguoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTkpbITHE TIPOTOHA U HeWTpoHa. HykioHHas monenb snpa ['eizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3ororsl.
Anbda-pacnian. OJEKTPOHHBIA U TO3UTPOHHBIA Oera-pacmaa. [amma-
U3NTy4eHHe. 3aKOH PaJIMOaKTUBHOI'O pacraja.
DHeprus CBsA3M HYKJIOHOB B sifpe. Anepubie cwibl. Jlepext maccr siapa.
S nepnpie peakuuu. /leneHne u CUHTES SAED.
SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOGiaeMbl U TEPCIEKTHUBBI
SIIEPHOM SHEPTEeTUKH. DKOJOTMYECKUE ACTIEKTHI SIAEPHON SHEPTrEeTUKHU.
OnemeHTapHble YaCTULbL. OTKPBITUE TO3UTPOHA.
Mertoabl HAOMIOACHUS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHII.
®dyHaMeHTalbHbIe B3auMOJIeHcTBUS. EMUHCTBO (pnu3nueckoil KapTUHBI MUpA.
TexHuyeckue ycTpoucTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Bunbcona, simepHblil peakTop, aToMHasi 6omMba.
Llemoncmpayuu
Cu€TUrK MOHU3HUPYIOIINUX YACTULL.
Yuenuueckuii sxcnepumenm, i1abopamopHule pabomaol
HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM GoTorpadusim).

Paznen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKHU

DTarnbl pa3BUTUS acCTpoHOMUU. [IpuKiIagHOE U MUPOBO33PEHUYECKOE 3HAUECHUE
aACTPOHOMHH.

Bunx 3Bé3mnoro nHeba. Co3Be3amsi, sSpKue 3BE3IbI, TUTAHETHI, WX BHUIANMOC
JIBHOKCHHE.

ComHeunas cucTema.

Connne. ConHeuHass akTHUBHOCTh. McTtouHuk sHepruum ConHuia U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kiacc —
CBETHUMOCTB». 3BE3NBI TJIaBHOHW ITIOCIIEAOBATEILHOCTH. 3aBUCHMOCTH «Macca —
CBETUMOCTBY» [UJI1 3BE3]l TJIABHOM IMOCJIECIOBATEILHOCTH. BHYTpEHHEE CTpOCHHUE



3B€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BotonnKU CoJiHIA U
3BE3/. DTallbl )KU3HU 3BE3].

Mneunsiii IlyTe — Hama I'anaktuka. [lonoxkenue u nuxenue CoJyiHLIA B
[Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE NBIPHI B AIpaAX
raJIaKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobyieMbl aCTPOHOMUM.

Vuenuuecxue nabnooenus

HaGmronenuss HeBOOPYEHHBIM TIIA30M C WCIIOIH30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPENCIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31us1 CEBEpHOIro MOJyIIapus U IPKUE 3BE3bI.

HaGmronenus B Teneckon Jlynbl, muianet, Mieunoro I1yTu.

O0o01marmee MOBTOpPeHUE

Ponp ¢usumku w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIPHON M dTUYECKOHN chepax MesITeTHbHOCTH YeJIOBEKA, POJIb U MECTO (DPU3UKU
Y aCTPOHOMHUHM B COBPEMEHHOU HAay4YHOW KapTHHE MUPa, poib (PU3NUECKON Teopuu
B (GOpPMHUPOBAaHUM TPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
bu3nYecKoil KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
YYETOM COAEPIKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OMOOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meowcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAY4YHOIO
NO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, runoresa, (Quanyeckas BeIUYMHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelmleHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
GbyHKIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKIHWH HA OCH KOOPAWHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOJHBIE DJIEMEHTAPHBIX (PYHKIUN, MPU3HAKK MOAOOUS TPEyTrOJIbHUKOB,
onpe/eseHue MIONaau MITOCKUX GUryp u o0bEma Tell.

buonoeus: snexTpuueckue SBICHUS B JKUBOW Mpupoje, KoiebaTembHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUSA B )KUBOW MPUPOJIEC, TEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOW PpEIIETKH, CHEKTpaIbHbIN
aHamms.



l'eoepagusa: wmarHWTHBIE TIOMIOCA 3€MJIM, 3JIEKA MArHUTHBIX Py,
dhoTOoCHEMKA 36eMHOM TTOBEPXHOCTH, MPECKa3aHUE 3eMIICTPSICEHUH.

Texnonocus: NWHUAKM DIEKTPONEpEAAdy, TEHEPATOP MNEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENIb, WHAYKIIMOHHASA I1€Yb, pajap, PaguoNpUEMHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
coJiHeuHas OaTapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune ydeOHOTO Tpenmera «®Dusnka» Ha YPOBHE CpPEIHETO OOIIEeTo
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECIIEYUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJbTATBI

JIM4HOCTHBIE pe3ysIbTaThl OCBOCHUS y4eOHOro nmpeamera «Pu3nka» AOHKHBI
OTpa)kaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaloIIMXCA PYKOBOJCTBOBATHCA
c(hOpMUPOBAHHONW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CUCTEMOM IEHHOCTHBIX
OpUCHTAIWM, TO3WUTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U OMBITA JEATEIBHOCTH B IMPOLECCE PEANN3alUi OCHOBHBIX HANPABICHUN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUINH 00YJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIMCKOTO OOIIECTRA;

OPUHATUHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX TIYMAHHCTHYECKUX U
JEMOKPATUYECKHUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
001ecTBa, y4acTBOBAaTh B CAMOYIIPaBICHUN B 00pa30BaTEILHON OPraHU3aIlnu;

YMEHHE B3aUMOJICICTBOBATH C COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYECHHUEM;

TOTOBHOCTh K TyMAaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXIaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE€ OTHOWIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PELICHUS,
OPHEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCJIE B
JEATEIbHOCTU YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIAJIa B TOCTPOEHUE YCTOMYMBOTO Oy TyIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIKOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
IpUCYIIEro (PU3NYECKON HAyKe;



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNbHON esATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN U TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyayuieil npodeccun U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE I1JIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
($U3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

c(OpPMUPOBAHHOCTh HKOJIOTMUECKON KyJIbTYpbl, OCO3HaHHE TIJ100aIbHOIO
XapakTepa 3KOJOTMYECKUX MPOo0IeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUNA B OKPYXKAIOILIEH Cpelie Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTHMYECKOM HAaNpaBICHHOCTU Ha
OCHOBE UMEIOLINXCS 3HaHUU 10 (pU3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3NUYECKOIN HAYKH;

OCO3HAaHME LIEHHOCTH HAay4YHOM JEATENbHOCTH, TOTOBHOCTH B IpOLECCE
U3y4eHUs  (QU3MKH  OCYLIECTBISITH ~ IPOEKTHYHD M HCCIEIOBATENIbCKYIO
NEATEIbHOCTh MHIUBUAYAJIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiicCTBUSA
ba3oBble JJornueckue aeicTByA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyaJIM3UpOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh UENU JEATEIbHOCTH, 3a]1aBaTh IapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pacCMaTPUBAEMBIX
(bU3UYECKUX SBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ Y4ETOM aHalv3a UMEIOIIUXCS
MaTe€pUaAJIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUM IEITEIbHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B  YCIOBHSIX  PEaJbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aMMO,ICHCTBHSI;
pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTebCKHe 1eHCTBUSA:
BJIAJICTh HAYYHON TEPMHUHOJIOTHUEH, KJIIOUEBBIMU MOHATUSMHU U METOIAAMHU
(bu3nYeCKO HAYKH;



BJIaJICTh HABBIKAMHU Y4eOHO-HCCIICI0BATEIBCKONW U MPOCKTHOW JCATCIEHOCTH
B 001acTé (U3UKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTBHIO K CAMOCTOSITEILHOMY TIOHCKY
METOJIOB pelieHUs 3a1ad (U3HUECKOTO COJEP)KaHUs, MPUMEHECHHUIO Pa3IMYHbIX
METOJIOB MIO3HAHUS;

BJIAQJIETh BUJAMH JCATCILHOCTH 1O TMOJYYCHHIO HOBOTO 3HAHHUA, €ro
UHTEPIIPETAINA, TPEOOPA30BAHUIO W TPUMECHCHHIO B Pa3jIMYHBIX YYCOHBIX
CUTYaIUsX, B TOM YHCJIC ITPH CO3/IaHUM YICOHBIX TPOSKTOB B 001aCTH (DU3HKHY;

BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaIM3WpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Yy €€ pelIeHHUs, HAaXOAUTh apryMEHTHI ISl JOKa3aTeIbCTBA
CBOMX yTBEPXJICHUM, 3a]]aBaTh MApaMETPhl K KPUTESPHUH PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJIe¢ PpCHICHUS 3aJa4d  Pe3yJIbTaThl,
KPUTHYCCKH OIICHUBATh WX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIC 3aJaud B 00pPa30BATEIHHOMN
JESATSIIBHOCTH, B TOM YHUCJIC TIPH N3YUCHUH (DU3HUKHY;

JlaBaTh OIEHKY HOBBIM CHTYAIUsIM, OIIECHUBAThH IPUOOPETEHHBIHN OIIBIT,

yMEThb TMEPEHOCUTh 3HaHUA MO (PU3MKE B MPAKTUYECKYI0 O0OIacTh
KHU3HECATECIILHOCTH,

YMETh MHTETPUPOBATh 3HAHUS W3 Pa3HbIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTHHAIBHBIC IOAXO0/IbI M PEIICHUS,

CTaBUTH MPOOJIEMBI U 3aa4H, JIOITYCKAIOIIHE aTbTePHATHBHBIC PEIICHUSI.

Pa6oTa ¢ unpopmaunmeii:

BJIa/ICTh HaBBIKAMH TMOJYYCHHUS WH(POPMAIUU (PU3NIECKOTO COACPIKAHUS U3
WUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITETLHO OCYIIECTBISATh IOUCK, aHAIU3,
CUCTEMATH3AIMI0 W WHTEPIPETAi0 WHOOPMAIMKA PA3IUYHBIX BUIAOB H (OpPM
IIPEJICTaBICHHUS,

OIICHUBATh JJOCTOBEPHOCTH HH(POPMAITUH;

UCTIONB30BaTh  CpPeACTBAa  MHGPOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI B PEIICHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OpraHU3allMOHHBIX
3aad  C CcoOMofeHNEM TpeOOBaHWN HPrOHOMHUKH, TEXHHKH O€30TacHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKEHHUS, TMPABOBBIX W  ITHYSCKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 6€301TaCHOCTH;

CO3/aBaTh TEKCThl (DPU3MUECKOTO COJEp)KaHUs B PpasIUYHbIX (opmarax c
y4€éTOM Ha3HAYCHHsI HHPOPMAITUH U [IEJICBOU ayIUTOPHH, BRIOUPAs ONTUMATBHYIO
(dbopMy MpeAcTaBICHUS U BU3yaTU3aIlNH.

KoMMyHHKATHBHBIE YHHBePCAJIbHbIE YUeOHbI€e TeiiCTBUA:
OCYIIECTBIISATH 00IEHNE HA YPOKax (PU3UKU U BO BHEYPOUHOU JEATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKH  KOH(MDJIMKTHBIX CHUTyalludi W CMsT4YaTh
KOH(JIMKTHI;



pPa3BEPHYTO M JIOTUYHO H3JaraTb CBOI0 TOYKY 3pPEHHUSI C HCHOJb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MMOHUMAaTh M MCIIOJb30BaTh NPEUMYILECTBA KOMAaHIHOM M WHIWBUYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKY M METOIbl COBMECTHBIX JEUCTBUU C YUETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKIOI0 WICHA KOJIJIEKTUBA,;

MPUHUMATh  LEJIM  COBMECTHOM  JEATENIbHOCTH, OPraHU30BbIBATH W
KOOPJAWHUPOBATH JIEUCTBUS IO €€ NOCTMIKEHUIO: COCTABIIATh IUIAH JICUCTBUU,
pacmpeniensaTh poJii ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOU palOTHI;

OLICHMBATh KA4€CTBO CBOEr0 BKJAJa M KaXJOTO Y4YaCTHMKA KOMAaHIbl B
001t pe3yIbTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIE MPOEKThI, OLECHUBATH MAEHU C IMO3ULIUU HOBHU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh [MO3UTUBHOE CTPATETHUYECKOE IIOBEJACHUE B Pa3JIUYHBIX
CUTYaIUsIX, IPOSIBIISATH TBOPUECTBO U BOOOPAKEHHE, OBITHh HHUITHATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NelCTBHSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENbHYIO JESATENBHOCTh B 00JacTH
(U3MKM M acCTPOHOMMHM, BBIABIATH MPOOJEMBI, CTaBUTh MU (POPMYIUPOBATH
CcOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEUICHUS PacdYETHBIX M KadeCTBEHHBIX
3aJ1a4, [JIaH BBIOJIHEHUS MPAKTUYECKONU pabOThl ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

pacIupsATh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JINYHBIX NPEATNIOYTEHUN;

JienaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUpPOBaTh €ro, Oparb Ha ceOs
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO JPyAMLMHM B oO0JacTu
(pU3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENIbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B AESTEIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJaJE€Th  HABbIKAMU  IIO3HABATEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJIbTATOB U
OCHOBAaHUM;

UCIIOJIb30BaTh MPHUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYalliH, BHIOOpa BEPHOTO
peleHus;



yMETh OIIEHWBATh PUCKH W CBOECBPEMEHHO TMPUHUMATHh PEIIEHUS IO WX
CHUKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHAIHW3€ pPe3yJbTaTOB
JIeSITEIEHOCTH,

IPUHUMATH Ce0sl, MOHNMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHaIW3€ pPe3yJbTaTOB
NEeSATeTLHOCTH;

pHU3HaBaTh CBOE MPABO W MPABO APYTUX HA OMIHOKH.

B mporecce mocTmKeHUS JTMYHOCTHBIX PE3yJIbTaTOB OCBOSHUSI MPOTPaMMBI
no ¢u3MKe JJISI YPOBHSI CpEAHEro oOImero ooOpa3oBaHus Yy OOydaromuxcs
COBEPIIICHCTBYETCS AMOIMOHAIILHBIN WHTEJUICKT, MIPEAOJIararoIii
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJAEHHE, CIOCOOHOCTh aAAANTUPOBATHCS K
YMOIIMOHABHBIM H3MEHEHHSIM U MTPOSBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlUH, BKIIOYAIOIICH CTPEMIICHHE K JOCTIKEHUIO e U
yCcrexy, ONTHMU3M, WHUIIMATHBHOCTH, YMEHHUE JEHCTBOBATh HCXOJI M3 CBOUX
BO3MOKHOCTEH;

IMIIATHH, BKIIOYAIOIICH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
IpYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUU OOIIEHHUS, CIHOCOOHOCTh K
COUYBCTBHIO U COTIEPEIKNBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAWBATh OTHOIIICHUS
C IPYyTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3pemiaTh KOHPIHKTHI.

NPEJIMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMNXCSI YMEHUM:

JEMOHCTPHUPOBATh HAa MpUMEpax pojib U MecTo (U3NKU B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B PAa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOM JIETEIIbHOCTH JIIOJIEH;

YYUTHIBATh TPAHUIBI TPUMEHEHHS W3YyYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKa, UHEPIIMAIbHAs CUCTEMa OTCYETa, aOCOMIOTHO TBEPIOE TETIO,
UJICAIBHBIN Ia3, MOJEIIM CTPOCHUS I'a3oB, )KUJAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYCCKUH 3apsij] MPU PEIICHUH (PU3NIECKUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHHS (TIPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJSPHO-KUHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA U



IEKTPOAVUHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  IPSMOJMHEWHOE
JBUKEHUE, CBOOOJHOE IIaJICHUE TeJ, JBHKEHHE IO OKPYXHOCTH, HHEPLHS,
B3auMozeiicTeue Tein, Auddys3us, OpOyHOBCKOE IBUKEHHE, CTPOCHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHHE 00bEMa TeJl MPU HarpeBaHUU (OXJIaXKIEHUH ), TEMI0BOE
paBHOBECHE, WCHAPEHUE, KOHJCHCALMS, IUIAaBJICHUE, KPUCTAJUIM3alUs, KUIICHUE,
BJI&KHOCTb BO3/lyXa, OBBILICHUE AaBJICHUSA Ia3a IPpU €ro HArpeBaHUMU B 3aKPBITOM
coCyze, CBfA3b MEXIAy [apamMerpaMy COCTOSHHMS Ta3a B H30Ipoleccax,
AIEKTpU3aLUs TEJl, B3aUMOJCHCTBUE 3aPAJIOB;

OMUCHIBATh MEXAHUYECKOE JIBMXKEHHME, MCIOJb3ys (PU3NYECKHUE BEIUYMHBI:
KOOpAMHATA, MIyTh, NEPEMEIIECHUE, CKOPOCThb, YCKOPEHHME, Macca Teja, Cuia,
VMITYJIbC T€JIa, KUHETUYECKasl DHEPrus, NMOTCHIHAIbHAS JHEPIUs, MEXaHUYECKas
paboTa, MexaHMYeCKas MOIIHOCTb, NpPHU OMNHMCAHUU TMPABUIBHO TPAKTOBATH
(bu3HYEeCKUl CMBICT MCIOJIb3YEMbIX BEJIMYMH, WX OO0O3HAYEHUS M €IUHHUIIbI,
HaxXoJUTh (OPMYJIbl, CBA3BIBAIOLINE JTAHHYIO (DU3UYECKYIO BEIUUYHHY C JIPYTUMU
BEJINYNHAMM;

ONMCBHIBATh M3YYECHHBIE TEIJIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SBIICHMUS,
UCTIONB3Ysl (U3MUECKHE BEIMYHMHBI: JaBICHHE Tra3a, TeMIeparypa, CpeaHss
KMHETUYECKAs DHEPIUs XaOTUYECKOrO JBHMXKEHUS MOJIEKYJ, CPEAHEKBaIpaTUYHAs
CKOpPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThl, BHYTPEHHSASI SHEprus, padoTa rasa,
KOA(p(GUIIUEHT TMOJIE3HOTO JEWUCTBUS TEIUIOBOTO JABHUTATeNsl; MPH OMHCAHUU
IOPAaBWIBHO TPAKTOBAaTh (DUBUYECKUNH CMBICH HUCHOJIB3YEMBIX BEIUWYHMH, HX
0003HaUE€HUS U E€OUHUIBI, HAXOAUTh (OPMYIIBI, CBS3BIBAIONIME JIAHHYIO
(bU3NYECKYI0 BEJIMUHUHY C APYTUMH BEIHMUUHAM;

ONUCHIBATh U3YUYEHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE
ABJIEHUS (TIPOLIECCHI), UCTIONB3YsI (PU3MUECKUE BEIMYUHBI: AJIEKTPUUECCKUI 3aps,
AIIEKTPUYECKOE T10JIe, HANPSKEHHOCTD 011, TOTEHINAJI, PA3HOCTh NOTEHINAJIOB;
0Py ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3MUYECKUN CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUYECHMS] M EJMHMIIBI; YKa3blBaTh (OPMYJIbl, CBSI3bIBAIOIINE
JTaHHYI0 (PU3MYECKYIO0 BETUUYHUHY C IPYTUMH BEJIMYMHAMU;

aHAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U IIPUHLMIIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXPAaHEHHMS MEXAHUYECKOW DJHEPIUM, 3aKOH COXPAHEHUS HWMITYJIbCa,
NPUHLHNIN CYNEPNO3ULINUNA CHJI, HPUHUMUII PABHOIPABUS HHEPLHUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJSIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEIHEH KUHETHUYECKON YHEPTUM TEIUIOBOIO JABUKEHHS MOJIEKYI C
a0COJIFOTHON TeMmIlepaTypoi, MEPBbIN 3aKOH TEPMOIMHAMUKH, 3aKOH COXPAHEHUS
JJIEKTPUYECKOTO 3apsia, 3akoH KysloHa, Opu 3TOM pa3nvyarh CJIOBECHYIO
(GOpMyIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BbIPAKEHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC€ NPHUHLMIBI JIEACTBUS MAIIUH, NPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUA UX OE30MACHOTO HCIIOJIB30BAHUS B
MMOBCEHEBHOM JKHU3HHU;

BBINIOJIHATh OKCIIEPUMEHTHI IO HUCCIEAOBAHUIO (PU3MYECKUX SBJICHUM U
MPOIIECCOB C HCMOJIb30BAHUEM IPSIMBIX M KOCBEHHBIX HM3MEpPEHHI, MpPH 3TOM
dbopmynupoBath mpobiieMy/3amadyy ¥ TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
co0uparh YCTaHOBKY H3 MPEUIOKEHHOTO O0OpYAOBaHUSA, MPOBOAUTH OMBIT U
(bopMyIMpPOBATH BHIBO/IBI;

OCYILIECTBIISATh NMPSIMbIE U KOCBEHHBIE U3MEpPEHUsI (U3HUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (PU3NYECKUMHU  BEJIUYHMHAMH  C
WCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHUM, NPH 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(buKCUpOBaTh pe3yJbTaThl IMOIYYEHHON 3aBUCHUMOCTU (DU3MYECKUX BEIUYHH B
BUJIe TaOnuIl U rpauKOB, JAeNaTh BBIBOBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

co0iroAarh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEIECHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOrOo SKCIEpUMEHTa, Y4eOHO-HMCCIEeNOBATENIbCKOW U MPOEKTHOM
JESATEIbHOCTH C MCHOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB U JIA0OPATOPHOIO
000py0BaHUS;

pemate pacu€THbIE 3aJaud C SBHO 3aJaHHONW (DU3MUECKON MOJIENblo,
UCTIONB3YS (Ppr3HUecKre 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCIOBHS 3aJauu
BBIOMpaTh (PU3NUYECKYI0 MOJIEIb, BBIJACIATh (DU3NUECKUE BEIUYUHBI U (POPMYJIBI,
HEOOXOAUMbIEe I €€ pElIeHMs, MTPOBOJUTh PACU€Thl U OLEHUBATH PEATbHOCTH
MOJIyYEeHHOTO 3HAaYeHUS (PU3UUECKON BEJIMYUHBI,

pelaTh Ka4eCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HEITPOTHBOPEUYUBYIO
LEMOYKY PACCY’KIEHUH C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
busnueckue BICHUS;

UCIIOJIb30BaTh  MpPU  pPEIIeHHMH  y4eOHbIX  3ajlad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTHU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTaBJICHUS y4eOHOW U HAyYHO-TIOMYJSIpHON MH(POpPMAIUK, MOJTYYECHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOIyYaeMyto HH(OPMAILIUIO;

NPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBICHEHHE TPOLECCOB OKPYXKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUM;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUIs obecrieueHrss 6€30MacHOCTH MPU O0palleHUuH ¢ MpUOOpaMu U TEXHUUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHHUS HOPM SKOJOTUYECKOTO
MIOBEJICHUS B OKPY>KalOILLEH Cpele;



paboTath B TIpYyIIE C BBIIOJHEHUEM pPa3JUYHbIX COLHMAIBHBIX POJIEH,
IUTAHUPOBaTh pPabOTy TPYMNIbl, PALMOHAIBHO PACIpEAeNsaTh OOS3aHHOCTH U
IUIAHUPOBATH JIESTENBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQKJI0T0 U3 YYACTHUKOB I'PYIIIbI B PEIICHUE PACCMATPUBAEMON ITPOOIIEMBI.

K konHmy oOyuenuss B 12 kJjacce NpeAMETHbBIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y O0YUAIOLINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (U3uKu B (HopMHpOBaAHHUU
COBPEMEHHOM HAy4HOM KapTHHBI MHpA, B Pa3BUTHUM COBPEMEHHOW TEXHHUKU U
TEXHOJIOTHM, B IPAKTUYECKOW IEATEIBHOCTH JIIOJEH, LIEJIOCTHOCTh M E€IUHCTBO
(u3nyYECKO KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIN JJIEKTPUUECKUM 3apsJ, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, SIEpHAs
MOJIeJb aTOMa, HYKJIOHHAs MOJI€Jb aTOMHOIO siipa MpPH PEIIEHUU (PU3UUYECKUX
3az1ay;

pacro3HaBaTh (pU3NUecKe sBICHUS (TIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKU U KBAHTOBOU (DPM3UKH: IIEKTPUUYECKAsi MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, JJICKTPOMAarHUTHasT WHAYKUWSA, JEHCTBHME MAarHUTHOIO IO Ha
IPOBOJAHUK C TOKOM M JBWXYIIMHCS 3apsl, JEKTPOMATrHUTHBIE KOJeOaHUsA U
BOJIHBI, NPSIMOJIMHEWHOE pPAacHpOCTPAaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHHUE,
uHTepdepennus, audpakuus W TONSPU3ALUS  CBETa, JTUCIEPCUs CBETa,
dboTtoanekTpudeckuiit 3gdext (hoTodrddhexT), cBeTOBOE AaBiIeHNUE, BOSHUKHOBEHUE
JMHENYaToro CIEKTpa aToMa BOJOPOJA, C€CTECTBEHHAas M MCKYCCTBEHHas

PaauOaKTUBHOCTb;
ONKCHIBATh W3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPHUYECKYI0  IPOBOJUMOCTh  Pa3jIUYHBIX  Cpel) U

AIIEKTPOMArHUTHBIE sIBJIEHUS (TIPOLIECCHI), UCHOJIb3Ysl (PU3NYECKHUE BEITUUYHHBIL:
AIEKTPUYECKUIN 3apsil, CHJIAa TOKA, DJIEKTPUYECKOE HAIPSKEHUE, DIEKTPUUYECKOE
COIPOTUBIICHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIIKYIIAs cuia, paboTa TOKa,
WHIYKIUST MarHUTHOTO MojisA, cwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTb
KaTYIIIKU, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPUOJl M YacToTa
KojebaHuii B KoyeOaTeaTbHOM KOHTYpE, 3apsil M CHiIa ToKa B IIpolecce
FapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUM, (HOKYCHOE pacCTOSHUE U
ONTUYECKass CWUJia JIMH3BI, MPU OMHCAHWM TPABUILHO TPAKTOBAaTh (HU3UYECKUIN
CMBICIT HCIIOJB3YEMBIX BEJIMYWH, WX OO0O3HAYCHUS W EIUHUIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEIMYUHY C JPYTUMHU
BEJINYMHAMU;

ONUCHIBATh M3YYECHHBIE KBAHTOBBIE SBICHHUS M TPOLECCHl, HCIOJb3Ys
bu3NYecKrue BEIMYMHBI: CKOPOCTh SJECKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, IEPUOJ TIOJIypacmaaa, YHEPTUs CBSI3H
ATOMHBIX SI7IEp, TPU OINMKWCAHWU TPABWIBHO TPAKTOBATh (PU3WUECKUA CMBICI
WCIIOJIb3yeMbIX BEJIMYWH, MX OOO3HAUCHUS W CAWHMIIBI, YKa3bIiBaTh (OPMYJIBI,
CBA3BIBAIOIIME JIAHHYI0 (DU3MYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEJIMYUHBI,

aHAMM3UPOBATh (PU3UUYECKHUE TMPOIIECChI W SIBIICHUS, UCIOJB3Yys (PU3HUECKHE
3aKOHBI U MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapaJIEIbHOIO
COEIMHEHMsI TPOBOJHMUKOB, 3akoH Jlxoyns—JleHna, 3aKoH 3JE€KTPOMArHUTHOU
UHIYKIUHU, 3aKOH MPSIMOJIMHEMHOTO PacIpOCTPAHEHUsI CBETA, 3aKOHbI OTPAKEHUS
CBETa, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHeHHe ODWHIITeHHA Ui (oTodddekra,
3aKOH COXPaHEHUs 3HEPruu, 3aKOH COXPAHEHUSI UMITYJIbCa, 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsija, 3aKOH COXPaHEHUs MacCOBOr0 4HMclia, MOCTyJathl bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTeMaTHYECKOE BBIPAKCHHE U YCJIOBUA (TpaHUIIBI, 00JIACTH)
MPUMEHUMOCTH;

OTIpEIEIIATH HAMPABICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TIOJISI IPOBOTHUKA
¢ TOKOM, cuJibl Ammepa u cuibl JlopeHna;

CTPOUTh W ONHCHIBATh H300paXKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOMW JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHUIO (PU3WYECKUX SBJICHUA U
MPOIIECCOB C WCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUM: TMPH 3TOM
dbopmynupoBath mpobiieMy/3agady M THIOTE3y Y4YEOHOro OKCIEPUMEHTa,
coOUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOI0 00O0pYyAOBaHMS, MPOBOAUTH OMbBIT U
(bopMyIMpOBATH BHIBO/IBI;

OCYIIECTBIISATh MPSIMbIE U KOCBEHHBIE M3MEpEHUsT (U3NUECKUX BEITUYUH, MTPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO0 M3MEPEHUS W HWCIOJIb30BAaTh W3BECTHBIC
METObI OLIEHKH ITOTPEIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIHOJIb30BAaHUEM
OpSMBIX HM3MEPEHUH: MPU D3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHPOBATH
pe3yabTaThl MOJYYCHHON 3aBUCUMOCTH (DU3WYECKUX BEIWYMH B BUJC TAOJHUIl H
rpa(uKOB, ACIAaTh BHIBOBI 110 PE3yJIbTaTaM UCCIICIOBAHMS;

coOmro1aTh MpaBuiia 0€30MacHOro TpyJla MpU MPOBEEHUU HCCIEIOBAHUN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U MPOEKTHOM
NEATEILHOCTH C HMCIOJIB30BAHIEM H3MEPUTEIBHBIX YCTPOWUCTB U JIAOOPATOPHOTO
00opyI0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJEeNbIo,
UCIOJIb3Ysl (PU3UUECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4u
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIMYUHBI U (HOPMYJIbI,



HEOOXOaMMBIC I €€ PElIeHHs, MPOBOIUTh PACUEThl U OIEHWBATH PEATBHOCTH
MOJTyYCeHHOTO 3HAYCHUS (PU3MYECKOU BEIIMYUHBI,

pelIaTh KAYECTBEHHBIC 33/1a4M: BHICTPAUBATh JIOTUYECKHA HEMMPOTUBOPEUUBYIO
LEMOYKY PACCYXJAEHUW C OMOpPOM HAa M3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzndeckue BICHUS,

HCIIOJIb30BaTh pu peILIeHUn y49e0HBIX 3aj1a4 COBPEMEHHBIE
nH()OPMAITMOHHBIC TEXHOJIOTHH JJIS TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAIIAN
U TMpEeJCTaBIICHUS y4eOHOW U HAYyYHO-TIOMYJISIPHOW MHGOPMAIIUU, MTOTyYSHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOJydaeMyto HHPOpMAITHUIO;

OOBSICHATh TPUHIMIBI JEUCTBUS MAIlMH, TPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3indaTh yCJIOBHS MX 0€30MacHOTO MCIOJIh30BaHUS B MOBCEIHEBHON
JKU3HH;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IIPOIIECCOB OKPYKAIOIIET0O MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOIUM;

WCITOJIb30BAaTh TEOPETHYECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOW >KH3HU
JUTsl o0ecrieueHus: 0€30MacHOCTH MpU OOpaIeHNH ¢ MPUOOPaAMU U TEXHUYECKUMU
YCTPOMCTBAMH, JJIsI COXPAHEHUS 370POBbsl U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MIOBEJICHUS B OKPY KAIOLIEH CPEJIE;

paboTaTh B TIpyNNE€ C BBHINIOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX PpOJEH,
IJIAHUPOBATh PadOTy TPYIIbI, PAlMOHAIBHO PACHPEACNATh OO0S3aHHOCTH U
IJIAHUPOBATH ACATECIBHOCTh B HECTAHAAPTHBIX CUTYyallMsX, aJ€KBAaTHO OICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE pacCMaTPUBAEMOM MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KounyecTBo 4acos JIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uugpoBbIe
Ne ni/mn P Kontpoabsnbsie IIpakTnueckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTshI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa 1 METObl HAYYHOT'O MO3HAHUS 2 bubmorexa [IOK
' A Y https://m.edsoo.ru/7f41bf72
Nroro no pazgeny 2
Paznen 2. MEXAHUKA
but6mmoreka [IOK
21 Kinemaruia > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2
Hunasika / https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2. 1 1
3 3aKOHBI COXpaHEHUS B MEXaHUKE 6 hitps://m.cdsoo.rw/7f4 1672
Nroro no pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bu6nuoreka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 OCHOBBI TEPMOMHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSIHUS BEUIECTBA. 5 bu6nuoreka [IOK
’ da3oBbIE MEPEXOIBI 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
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazneny 24
Paznen 4. 9JIEKTPO/IMHAMUKA
bubmunoreka LIOK

41 JIeKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTossHHBIN JIEKTpUYECKHUI TOK. TOKH B 12 Bbubmunoreka LIOK

’ Pa3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72

Hroro no pasgeny 22

PesepBHOE Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

12 KJIACC

KouunyecTBo 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3aeioB U TeM uugpoBbIe
Ne /i P Konrtpoabusie IIpakTHueckue (idpp )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTshI
pecypcebl
Paznen 1. JIEKTPOAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpoOMarHuTHas 1 1 3 bubnmoreka [JOK
' WHIYKIUS https://m.edsoo.ru/7f41c97c¢
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHu4ecKHe U AIEKTPOMAarHUTHBIC 9 1 bu6nuoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
5 MexaHn4yecKkue U 3JEKTPOMarHUTHBIE 5 | bubmmoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41¢97¢
bubmunoreka LIOK
23 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI crIeIIUANILHOU TEOPUH 4 1 bubnmoreka [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c¢
Nroro no pazgeny 4
Paznea 4. KBAHTOBAS ®PU3UKA
4.1 DJIeEMEHTEI KBAHTOBOU OITHUKH 6 E;Ifsj?/l//lr?:ee:l(sigrou/lif4lc97c
4.2 Crpoenue aToma 4 bubmmoreka [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

https://m.edsoo.ru/7f41c97c¢

4.3 ATOMHOE SApO

bubmunoreka LIOK
https://m.edsoo.ru/7f41c97c¢

Nroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMUH U aCTPOPU3UKH 7 bubmorexa OK
https://m.edsoo.ru/7f41c97¢c

Nroro no pazgeny 7
Paznen 6. OGOBHIAIOIEE IOBTOPEHUE

6.1 Obodmaiomee nosTopenue 4 ngs?;;?:;(sigrg}iﬂl&%
Nroro no pazgeny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

11 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontponbnbsie  IlpakTHyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTesbHbIE
padoTshI padoThI
pecypchl
dusuka — Hayka o npupoe.
1 Hayunrie MGT(})II[H HOIE)HapHI/ISI 1 bubmmorexa [OK
Y https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIETro MUpa
Ponw u mecTo ¢pusuku B

) dbopMHUpPOBaHUH COBPEMEHHOMN | bu6nuoreka [IOK
Hay4YyHOU KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
IIPAaKTUYECKOU NeATEIbHOCTH JIIOIEH
Mexannueckoe OABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO | bubmuoreka [IOK
nBwxenus. [lepemenienue, CKOpocTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NpSIMONMHENHOE | Bu6muotexa [JOK
JIBH)KECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bu6nuorexa LIOK
JBHKCHHUE https://m.edsoo.ru/ff0c372e¢

6 CBoOomHoe majieHne. Y CKopeHue | bubnuoreka [JOK
CcBOOOIHOTO ITaEHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BUKEHHE.

7 JIBrmykeHHEe MaTepUaIbHOM TOYKH T10 1 bubmorexa HOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipuniun oTHOcUTENbHOCTH | anues. 1 bubmunoreka LIOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HNHepuuanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [lpuHnun

9 Cylepro3uiuu cuil. Bropoit 3akoH Bubnmorexa [IOK
. https://m.edsoo.ru/ff0c3be8
HrroToHa amst MaTepuanbHON TOYKU

10 Tpetnii 3akon HeroToHa miis bu6nuoreka [IOK
MaTEepUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkOH BCEMUPHOTO TsroteHus. Cuna

11 TspkecTu. [lepBas kocMuueckast bubmorexa [IOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Kodddument tpeHust.

13 Cuna CEHpOTI/IBJIeI({bI/Iq:I pu I[BI/I)P;(GHI/II/I bubnmorera LOK

https://m.edsoo.ru/ff0c3f76
TeNa B KUAKOCTH WJIH ra3e
[ToctynarenbHoe U BpamareiabHOe

14 JBIDKEHHUE a0COJIFOTHO TBEPIOTO TeEa. but6mmoreka [IOK
MowmeHnT cunsl. [1nedo cumsl. YcenoBus https://m.edsoo.ru/ff0c41a6
paBHOBeECHs TBEPIOIO Tea
Nmnynbc MmaTepuanbHOU TOYKH,

15 CHUCTEMBI MAaTEPUAIIBHBIX TOYEK. bubnmoreka [JOK
Nmmnynbe cuiibl. 3aKOH COXpPaHEHUS https://m.edsoo.ru/ff0c43d6
uMmnyibca. PeakTuBHOE IBUKEHHE
PaGora 1 MOIITHOCTE CHJIBL.

16 Kunernueckast sHEprust MaTepruagibHON bubmmoreka [JOK
Touku. Teopema 00 M3MeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPTUU

17 [ToreHunanbHas sHEprusi. Bu6muotexa [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[TorennumanbHas 3HEpPrUs ynpyro
nehOpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3Heprus Tena BOIU3n
MOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumanpHbple U HEMOTEHIUAIBHBIE
cuiibl. CBsA3b paboThI
HEMOTEHUHUATbHBIX CUJI C U3MEHEHHEM
MEXaHUYECKOM SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPrUuu

bubmunoreka LIOK
https://m.edsoo.ru/ff0c478¢c

19

JlaboparopHas paboTa
«HccnemoBanue CBs3u pabOThI CHIIBI C
U3MCHEHHEM MEXaHUYECKOW SHEPrHU
Tella Ha MPUMEPE PACTIKCHUS
PE3HMHOBOT'O KIyTa»

20

KonTtponsHas pabora no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUS B MEXaHUKE)

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKECHUS U
B3aUMOJICHCTBUS YaCTHI] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEH
U TBEPABIX TEII

23

Macca monekyn. KonuuectBo
BemectBa. [locTostHHas ABoraapo

24

TermoBoe paBHOBecue. TemnepaTypa
u e€ uzMmepenue. [llkana Temmeparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ilenbcus

HUneansueiii raz B MKT. OcHOBHOE

bu6mmoreka [IOK

25 ypaBHenne MKT https://m.edsoo.ru/ff0c4fde
AOGcomoTHas TemrepaTypa Kak Mepa

26 CpeHEeW KMHETUYECKON SHEPTUU bubmmoreka [JOK
JBU>KEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knanelipona

27 3akon [anpToHa. ['a30BbIC 3aKOHBI
JlaboparopHas paboTa

73 «VccnenoBanue 3aBUCUMOCTH MEXIY
napameTpaMu COCTOSHUS
Pa3peKEHHOr0 ra3a»

79 N3omnporieccrl B aeaabHOM ra3e u ux but6mmoreka [IOK
rpaduyeckoe npeacTaBIeHue https://m.edsoo.ru/ff0c570e
BuyTpennss sneprus
TEPMOJMHAMHYECKON CHCTEMBI U

30 crtoco0n! e€ m3meHeHnus. KoanuecTBo bubnuoteka [JOK
TEIJIOTHI U paboTta. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPIusi OJJHOATOMHOT'O UJI€aJTbHOTO
rasa

31 Buae! rennonepenaun bubmmorexa [OK

https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonnuecTBo TEmnoTHI Mpu bubmorexa OK
. https://m.edsoo.ru/ff0c5¢36
Terutonepenade. AauadbaTHbIA mpoiecc

13 [lepBblil 3aKOH TEPMOJAVMHAMUKH U €T0 bubmmoreka [JOK
NIPUMEHEHUE K U30ITpoIieccaM https://m.edsoo.ru/ff0c5efc

34 HeobpaTumocTs poI1eccoB B bubmmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

[Mpunuun nevicreus u KI1J1 remoBoit

but6mmoreka [IOK

35
MallAHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIIJ]
37 DKooruyeckue mpoodIeMbl
TEIJIOOHEPTEeTUKU
13 O6o0maromuii ypok «MosexkysipHas bubnuotexa [JOK
¢duzrka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KoHnTtponbHas paborta mo Teme
39 «MomnekynsipHas puzuka. OCHOBBI bubmorexa [IOK
YIAp ' https://m.edsoo.ru/ff0c6a50
TEPMOINHAMUKIY
40 [TapooGpazoBaHue U KOHICHCAIHS. Bu6muotexa [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS U OTHOCHTEIbHAS
41 BJIAXXHOCTh BO3yXxa. HachileHHBIN Bubmmorexa [IOK
Aya. - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrannuueckue u
4 amopdHbIe Teaa. AHU3OTPOITHS bu6nuoreka [JOK
CBOMCTB KpuCTaJLIOB. JKujakue https://m.edsoo.ru/ff0c6510
Kpuctamuibl. COBpeMEHHbIE MaTepHUaIIbI
[1naBrnenue u KpUCTAIU3ALINSL.
Bbubmunoreka LIOK
43 VY enpHas TEIJI0TA IUIABICHUS.
https://m.edsoo.ru/ff0c6708
CyOnumarnus
Bbubmunoreka LIOK
44 VYpaBHeHHe TerIoBoro 6agaHca
P https://m.edsoo.ru/ff0c6820
45 OnekTpu3anus Tei. JNeKTPUIECKUN bubmmoreka [JOK

3apsn. JIBa BUa SJIEKTPUUECKUX

https://m.edsoo.ru/ff0c6bce



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

[IpoBOIHUKY, TUATIEKTPUKH U

46 IMOIYIIPOBOAHUKU. 3aKOH COXPaHEHUS bubmmorexa [OK
yrip ’ p https://m.edsoo.ru/ff0c6bec
ANEKTPUUYECKOTO 3apsiia
BzaumoperictBue 3aps0B. 3aKOH
47 Kyiona. ToueuHbIH 3IeKTpUUECKUH bubmmorexa [OK
Y ’ p https://m.edsoo.ru/ff0c6ce4
3aps
Hanpsok€HHOCTB 2IEKTPUIECKOTO
43 nosist. [IpuHOun cynepno3uuuu bubnmoreka [JOK
3NIEKTPUYECKUX NoJe. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
Pabota cuit 37eKTpOCTaTHIECKOTO
49 nonsd. ITorernman. Pa3zHocts bubmorexa LIOK
’ At https://m.edsoo.ru/ff0c6f00
MIOTEHIIMAIIOB
IIpoBOAHUKY U TUDIEKTPUKHU B
50 anpeKT OCTaTUYECKOM nonIe bubmmorexa [OK
P ) https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi MpOHUIIAEMOCTh
bu6mmoreka [IOK
51 DnexTpoéMKocTh. Konnencaro
p A p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD IJIOCKOTO
52 KOHJEHCcaTOpa. DHEPrUs 3apsKEHHOTO bubmmorexa [OK
pa. p P https://m.edsoo.ru/ff0c72c0
KOHJCHCATOpa
53 JlabopaTtopHas pabota "M3mepenune
3JIEKTPOEMKOCTH KOHeHcaTopa"
[IpuHIIMTT IEHCTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMUPOBATHLHOTO

amnmapara, CTpyHHOTO IpUHTEpA.
DJIEeKTpOCTaTUYECKAs 3allUTa.



https://m.edsoo.ru/ff0c6bcc
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
https://m.edsoo.ru/ff0c72c0

3azeMJIeHHE SIEKTPOIPUOOPOB

55

DIJIEKTPUUYECKUI TOK, YCIOBHUS €TI0
cyuiectBoBaHus. [[0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
ydacTKa Lenu

56

[MocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«I/I3yquHe CMCIIaHHOI'O COEANHCHUA
PE3UCTOPOBY

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoyins-Jlenna

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa aJ1s MOJTHOM (3aMKHYTOM )
anekTpudeckou nenu. Koporkoe
3ambikaHue. JlaboparopHas paboTa
«3mepenue DJ1C ucToOUHMKA TOKA U
€TI0 BHYTPCHHCT'O COITPOTHUBJICHUS

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DIIeKTPOHHAs MMPOBOJAUMOCTD TBEPIIBIX
METaJIOB. 3aBUCUMOCTh
COTIPOTUBJICHUS METAJIJIOB OT
temiiepaTypbl. CBepXIIPOBOIUMOCTh

60

DJIEKTPUUYECKUH TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITyYKOB

61

[TomynpoBoAHUKH, UX COOCTBEHHAS U

npuMecHas mpoBoauMocTsb. CBoMCTBa
p—n-nepexoza. [loaynpoBogHUKOBBIE
pUOOPBI

bubmunoreka LIOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUYECKHU TOK B paCTBOPAX H

6 pacIiaBax 3JIEKTPOIUTOB. | bubmmoreka [JOK
DIIEKTPOIUTHYECKAS AUCCOIALIMSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIIN3
DNEeKTPUYECKUM TOK B ra3ax.

63 CaMoCTOSITeTbHBIN U | bubmuoreka [IOK
HECAMOCTOSITENbHBIN pa3psa. MomaHusl. https://m.edsoo.ru/ff0c84ae
[Tnazma
DJeKkTpudecKre npudopsl U

64 YCTPOICTBA U UX MPAKTUYECKOE 1 Bu6muotexa [JOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O06o0marmuii ypox 1 bu6nuoreka [IOK
«DNEKTPOAUHAMUKA» https://m.edsoo.ru/ff0c88be
KoHnTtponbHast pabota mo Teme

66 «2nekTpoctaTuka. [locTossHHBIN 1 bu6nuoreka [IOK
3JIEKTpUYECKUl TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3ITUYHBIX CPElIax»

67 PesepBHbIil ypok. KoHTponbpHas | bubnmoreka [JOK
pabora o Teme "DneKTpouHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O0o001maonmii ypokx 1 Bu6muotexa [JOK
no Temam 11 kacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68



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

12 KITACC

Ne

n/
n

Tema ypoka

Koan4yecTBo 4acoB

KonTpoanb
Hble

Bce

ro
padoThI

IpakTnue
cKHe
padoThI

Jlara
usyue
HUS

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbI
e pecypchbl

IlocTostHHEIC
MarHMThl U UX
B3aHMMOJCHCTBU
e. MaruuTtHoe
nosne. Bekrop
MarHUTHOM
WHTyKIIAH.
JInaun
MarHUTHOM
WHIYKIAHA

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0c9778

MarauTtHoe
oJjie
MTPOBOJTHHUKA C
TOKOM. OTIBIT
Opcrena.
Bzaumoneiicts
ne
MIPOBOJIHUKOB C
TOKOM

bubmunoreka LIOK
https://m.edsoo.ru/f
f0c98fe

Jlaboparopuast
pabora
«3yuenune
MarHMUTHOTO
TIOJIST KATYIIKH
C TOKOM»

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0c98fe

[elictBue
MarHUTHOTO
oJIs Ha
MIPOBOJHHUK C
TokoM. Cuita
Awmnepa.
JlaGopaTtopHas
pabora
«HccnegoBanu
€ JEUCTBUSA
MTOCTOSIHHOTO

bubmunoreka LIOK
https://m.edsoo.ru/f
f0c9ac0



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

Mar"ura Ha
pamKy c
TOKOM»

eiicTBue
MAardmTHOI' O
I10JI1 Ha
JBIKYIIYIOCS
3apsSKEHHYIO
yactuiy. Cuna
Jlopenua.
PaGoTa cribl
Jlopenua

bu6moreka [IOK
https://m.edsoo.ru/f
f0c9df4

DneKTpoMarau
THas
WHTyKIIHSI.
[Torok BekTOpa
MarHUTHOM
WHIYKITAH.
2]1C
WHIYKITAH.
3akoH
AJIEKTPOMArHUT
HOW MHIYKIUU
®dapages

Jlaboparopuast
pabora
«Uccnenosanu
¢ SIBIICHHS
AJIEKTPOMArHUT
HOU

HHIAY KLU

bubmunoreka LIOK
https://m.edsoo.ru/f
fOcal50

NHaykTUBHOCT
b. SIBIICHNE
CaMOWHIYKITUU
.DC
CaMOMHAYKIIUU
. DHeprus
MarduTHOTO
TOJISI KATYIIKU
C TOKOM.
DJIeKTpOMarHu
THOE I10JIe

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0ca600

Texunueckue



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

YCTpPOMCTBA U
ux
MIPUMEHEHHUE:
ITOCTOSIHHBIE
MarHuThl,
3JEKTPOMAarHuT
bI,
AJIEKTPOJBUTAT
€b,
YCKOpPHUTEIHN
SJICMCHTApPHBIX
YacCTHLI,
VMHyKIUOHHAs
eyb

10

O06o06marommi
YPOK
«MaruuTtHoe
moJie.
DJIeKTpOMarHu
THas
WHIYKIUSD)

Bbubmunoreka LIOK
https://m.edsoo.ru/f
f0cab82

11

KonTponbnas
pabora 1o Teme
«MaruutHoe
Toue.
DJIeKTpOMarHu
THas
WHIYKLIUS

bubmunoreka LIOK
https://m.edsoo.ru/f
fOcad58

12

CBoOoHbBIE
MeXaHUYECKUE
KoJIeOaHMUsI.
l'apmonunuecku
¢ KoJieOaHusI.
YpaBHeHue
TapMOHUYECKH
X KOJIEOaHHH.
[IpeBpaiienue
SHEPTHH

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOcaf06

13

Jlaboparopnast
pabora
«Uccnenosanu
€ 3aBHCHMOCTH
nepuoja



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

MaJIbIX
Koebauuit
rpy3a Ha HUTH
OT JUIMHBI HUTH
M MacChl
rpy3a»

14

KonebarenpHbl
U KOHTYD.
CBoOoHBIE
AJIEKTPOMArHUT
HBIE KOJI€OaHus
B HJ€aJIbHOM
KoJIe0aTeIbHOM
KOHTYpeE.
Amnanorus
MEXITY
MeXaHUYECKUM
1871
AJIEKTPOMArHUT
HBIMHU
KOJICOaHUSIMU

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0cb820

15

dopmyna
Tomcona.
3akoH
COXpaHEHUs
SHEPTUH B
HJIcaILHOM
KoJIe0aTeIbHOM
KOHTYpEe

bubmunoreka LIOK
https://m.edsoo.ru/f
fOcb9c4

16

[IpencraBnenu
eo
3aTyXarolux
KoJIeOaHMSX.
Brinyxnennbie
MEXaHUYECKHUE
KoJIcOaHusI.
Pe3onanc.
Brinyxnennbie
AJIEKTPOMArHUT
HBIE KOJIe0aHus

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOcbb86

17

[TepemenHbIi
TOK.
CunycounnanbH

bubmunoreka LIOK
https://m.edsoo.ru/f
f0cbd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
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

BIM
MEPEMEHHBIN
TOK.
MontHocTh
MEPEMEHHOTO
TOKa.
AMIUTUTY AHOE
Hu
JEACTBYIOILEE
3HAUCHHUE CHIBI
TOKa B
HaIpsHKEHUS

18

Tpanchopmaro
p.
IIpousBoacTso,
nepenaya u
notpe0ieHne
AJIEKTPUYECKON
SHEpPIrun

19

YerpolictBo U
MPaKTUYECKOE
MPUMEHEHUE
AJIEKTPUYECKOT
0 3BOHKa,
reLeparopa
MEPEMEHHOTO
TOKa, TUHUN
3JIEKTpOIIepeIa
q

bubmunoreka LIOK
https://m.edsoo.ru/f
f0cc324

20

OKOIOTHYECKH
€ PUCKH TIpU
MIPOU3BOJICTBE
AIEKTPOIHEPTH
u. Kynprypa
HCIIOIb30BaHUS
AIIEKTPOIHEPTH
" B
IOBCEIHEBHOMU
JKH3HHU

21

MexaHuueckue
BOJIHEI,
YCIIOBHUS
pacrnpocTpaHeH

bubmunoreka LIOK
https://m.edsoo.ru/f
fOcca54



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54

us. [lepuon.
CxopocTb
pacnpocTpaHeH
us U AJIMHA
BOJIHBI.
[Tonepeunslie u
MIPOJOJIbHBIE
BOJIHBI

22

3BYK.
CxkopocThb
3BYKa.
I'pomkocTh
3ByKa. Beicora
ToHa. TeMOp
3ByKa

bubmunoreka LIOK
https://m.edsoo.ru/f
fOcccOc

23

DJIeKTpOMarHu
THBIC BOJIHEI,
MX CBOMCTBA U
CKOpOCTb.
IIkama
3JEKTPOMArHUT
HBIX BOJIH

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOccfe0

24

[TpuHIUIIBL
paaroCBsI3U U
TEJICBUJICHHUS.
PaszButne
CPEACTB CBSI3H.
Pagnomokanus

25

KoHnTpoabHas
pabora
«Konebanus u
BOJIHBI»

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOcc618

26

[IpssMonuHENHO
e
pacnpocTpaHeH
HE CBETa B
OJTHOPOJTHOM
cpene.
Toueunprit
HCTOYHHK
ceera. JIyu
CBeTa

bubmunoreka LIOK
https://m.edsoo.ru/f
f0cd350



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

27

OTtpaxxenue
CBeTa. 3aKOHBI
OTpaKCHHUS
CBeTa.
[Toctpoenue
M300pakKeHUI B
MJI0CKOM
3epKkaie

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0cd4e0

28

[Ipenomnenue
cBera. IlomaOE
BHYTpEHHEE
OTpakeHHE.
[IpenenpHblii
YroJl OJIHOTO
BHYTPEHHETO
OTpaXKEHUS

bubmunoreka LIOK
https://m.edsoo.ru/f
f0cd7f6

29

JlaGopaTtopHas
pabora
«3mepenue
MoKasarens
MIPEIOMIICHUS
CTEKJIa»

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOcd67a

30

JIMH3EL
ITocTpoenue
M300paXeHUI B
JIMH3E.
®dopmyna
TOHKOM JIMH3EL.
VBenuuenue
JIMH3BI

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOcddle

31

Jlaboparopuast
paborta
«Uccnenosanu
€ CBOMCTB
M300pakeHUH B
TUH3aX)

32

Hucnepcus
CBeTa.
CrnoxxHbIN
cocTaB 0eJoro
cBeta. IBer.
Jlaboparopuast
pabora



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

«Habnronenune
TUCTIEPCUU
CBETA»

33

HNuTtepdepeniu
s CBETA.
Judpaxius
CBeTa.
Judpaximonna
sI peIIETKA

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOced22

34

[TonepeunocThb
CBETOBBIX
BOJIH.
[onspusanus
cBeTa

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0cf02e

35

OnTtnyeckue
puOOpsI U
YCTpPOMCTBA U
YCIIOBUS UX
0e30macHoOTo
MIPUMEHCHUS

36

I'panuisl
MIPUMEHUMOCTHU
KJIaCCUYECKOU
MEXaHUKH.
[Toctynatet
CIelranbHON
TEOPUH
OTHOCHUTEIBHOC
™

bubmunoreka LIOK
https://m.edsoo.ru/f
f0cf862

37

OTHOCHUTENBHO
CTh
OJTHOBPEMEHHO
CTH.
3amemiienue
BpPEMEHH U
COKpalleHue
JUTAHBI

but6mmoreka [IOK
https://m.edsoo.ru/f
fOcfad2

38

OHeprus u
HMITYJIbC
PENSATUBUCTCKO
M YacTHIIBI.
CBs13b Macchl ¢

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0cfc68



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

JHEPTUeH u
HMITYJICOM.
DHeprust MoKos

39

KonTponbnas
pabora
«Ornruka.
OcHOBEI
CIICLMaJIbHOM
TEOPHUH
OTHOCHUTEIBLHOC
THY

but6mmoreka [IOK
https://m.edsoo.ru/f
f0cf610

40

DOTOHBI.
®opmyna
[Inanka.
DHeprus u
HMITYJIbC
¢dbortona

bubmunoreka LIOK
https://m.edsoo.ru/f
fOcfel6

41

OTtkpbiTHE U
UCCIIeIOBaHKE
dboTorddekra.
OnbiTer A. T'.
CroneroBa

Bbubmunoreka LIOK
https://m.edsoo.ru/f
fOcffc4

42

3aKOHBI
dboTtorddekra.
VYpaBHeHue
OWHIITENHA
IOE
dororddekra.
«Kpachnas
TpaHUIa»
dorordpdekra

bubmunoreka LIOK
https://m.edsoo.ru/f
f0d015e

43

JlaBnenne
cBeta. ONBITH
I1. H.
JleOenena.
XHUMHUYECKOE
JNIEUCTBUE CBETA

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0d04a6

44

TexHnuueckue
YCTpPOMCTBA U
MPaKTUYECKOE
MIPUMEHEHHUE:
(hoTOdIEMEHT,



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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

dboTonaTuuk,
COJTHCYHAsI
Oarapes,
CBETOTUO/

Pemenue 3amau

10 TEME bu6mmoreka [IOK
45 «DIIEMEHTBI https://m.edsoo.ru/f
KBaHTOBOM 1040302
OTITUKH
Mogaens aroma
Tomcona.
OnbIThI
Pesepopia 1o but6mmoreka [IOK
46 PACCEAHHIO 0- https://m.edsoo.ru/f
10d091a
YaCTHII.
[Inanerapnas
MOJIETIb aTOMa
Bbubmunoreka LIOK
[Toctynatet
47 Bopa https://m.edsoo.ru/f
f0dOafa
N3nyyenue u
TIOTJIOIICHUE
¢boToHOB IpU
nepexoae bubmmoreka [JOK
48 aromMa C OJHOTO https://m.edsoo.ru/f
YPOBHS f0dOafa
SHEPTUH Ha
apyroi. Buaet
CHEKTPOB
BomnnoBeie
CBOMCTBa
gacTUIl. BoHbBI
ne bpors.
Koprycky mspH bu6mmoreka [IOK
49 0-BOIHOBOI https://m.edsoo.ru/f
f0dOca8
Ty alii3M.
CrnoHTaHHOE U
BBIHY)KJICHHOE
M3JIy4YeHUe
OTtkpbiTHE
bu6mmoreka [IOK
50 PaiHOAKTHBHOC https://m.edsoo.ru/f
TH. OIBITHI

Pezepdopna o

f0dofd2



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2

OTIpeICIICHUIO
cocTaBa
PaliOaKTUBHOT
0 U3ITY4YCHUS

51

CBoiicTBa
anbda-, 6era-,
raMma-
W3ITyYeHUSI.
Busane
PaIMOaKTHBHOC
TH Ha JKUBBIE
OpraHU3MBI

52

OTtkpbiTHE
MPOTOHA U
HEUTpOHA.
N3otomsl.
Anbda-pacna.
ONEeKTPOHHBIN
u
MIO3UTPOHHBIN
Oera-pacmaj.
lNamma-
U3IydeHue

bubmunoreka LIOK
https://m.edsoo.ru/f
fod1162

53

OHeprus cBA3U
HYKJIOHOB B
anpe. SlnepHsie
peaxkuuu.

S nepHbrit
peaxTop.
[Tpobnemsr,
MIEPCIIEKTUBBI,
9KOJIOTHUYECKUE
ACTIEKTBI
SAIEpHON
SHEPreTUKU

bubmunoreka LIOK
https://m.edsoo.ru/f
f0d1356

54

DneMeHTapHbIe
YaCTHUIIBI.
OTtkpbiTHE
MO3UTPOHA.
MeTtomant
HaOJIIONEHUA U
perucTpanuu
3JIEMEHTAPHBIX

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0d0e38



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

YacTHII.
Kpyrasiii cton
«DyHaMeHTan
bHBIE
B3aUMOJICUCTBU
s1. EnnacTBO
buzmdeckoi
KapTHUHBI
MHUpay

55

OTansl
pa3BUTHS
ACTPOHOMUHU.
[IpuknagHoe u
MHUPOBO33pEHYE
CKO€ 3HAUCHUE
ACTPOHOMUHU.
Bun 3Bé3mH0T0
HeoOa.
Co3sBe3nus,
SIPKUE 3BE3IBI,
IUTAHETHI, UX
BUJIMMOE
JIBIJKCHHUE.
Conneynas
cucTeMa

56

Couuize.
Conneynas
AKTHUBHOCTb.
HctouHuk
SHEPTUU
CounHia nu
3BE3]T

57

3BE3 MBI, UX
OCHOBHEIC
XapaKTePUCTHK
H. 3BE3bI
rJ1aBHOM
MOCJIe0BATEIb
HOCTH.
BnytpeHnunee
CTpPOEHHUE
3BE3/I.
CoBpeMeHHbIE




MIPEACTaBIEHUS
0
MIPOUCXOKIACHU
H ¥ DBOJIIOIHH
CouHia n
3BE3]T

58

MieuHblit
Ilyte — Hama
I'amakTuka.
Ilonoxenue u
JIBIDKCHHE
CouHiia B
l'amakTuke.
I"'anakTukw.
YépHble AbIpbI
B sJIpax
rajakTHK

59

Bcenennas.
Pa30eranne
raJIakTHK.
Teopus
Bboapmoro
B3pbIBa.
PennkToBoe
W3JTy4YCHHE.
MeraranakTuka

60

Hepemennsie
poOIeMbI
aCTPOHOMHUU

61

KoHnTponbHas
pabora
«ONEeMEHTHI
aCTPOHOMHUU U
acTpodu3uKm»

62

O6006maromui
ypok. Poib
bu3uKn 1
aCTPOHOMHU B
HKOHOMHUYECKO
i,
TEXHOJIOTHYECK
oM,
COLMAIIBHOW U




3THYECKOM
chepax
JeSITEIbHOCTHU
YeJIOBEKa

63

Oo6o06maromuit
ypok. Poib u
MeCTO (PU3UKU
1 aCTPOHOMHUHU
B COBPEMEHHOMU
HAay4YyHOU
KapTUHE MHpa

64

O6006maromui
ypok. Poib
buzmveckoi
TEOpUU B
dhopMupoBaHUHT
MpeICTaBICHUI
o puzmaeckoit
KapTUHE MHpa

65

O06o00maromuii
ypok. Mecto
buzmveckoi
KapTUHBI MUPa
B 001I1EM psTy
COBPEMEHHBIX
€CTECTBEHHO-
HayYHBIX
MpEeICTaBICHUI
0 MIpUpoe

66

Pe3epBHbIit
YPOK.
MarunuTtHOE
ToJie.
DJIeKTpOMarHu
THasl UHAYKIUS

67

Pe3epBHbIit
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