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MHHOACHUTEJIBHASA 3AIIMCKA

[IporpamMmma 1o ¢uszuke 0a30BOrO YpPOBHS Ha YPOBHE CpPEIHEro OOILEero
o0Opa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUHW U TpeOOBaHUM K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTeIbHOM HpOrpaMmsbl, mpencraBieHHbIXx B OI'OC
COO, a Ttakxke ¢ yuérom denepanbHOl pabouel MporpaMMbl BOCIHTAHHUS U
KOHULEMNIMU MpenojaBaHusi yueOHoro mpeamera «@Dusnka» B 00pa30BaTENIbHBIX
OpraHu3alusax Poccuniickon denepanuu, peanu3yrommux OCHOBHBIE
o0pa3oBaTeabHbIE TPOTPAMMBI.

Copepxanue mnporpamMMmbl 1o (U3UMKE HANpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTHHBI MHupa oOydarommxcs 10—-11 kmaccoB mpu
oOydyeHuu ux ¢usrke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-IESATEIbHOCTHOTO
noaxonaa. Ilporpamma no ¢usuke coorBercTByer TpedboBanusMm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METalpeIMETHBIM pE3YJIbTaTaM
oOydeHHMs, a TaKkXK€ YYHMTHIBAET HEOOXOJUMOCTh peajM3allid MEXKIPEeIMETHbIX
cBsize (U3MKH C €CTeCTBEHHO-HAyYHBIMH Y4eOHBIMH TMpenMeramu. B Hel
OTIPEICIIAIOTCS OCHOBHBIC LM M3Yy4eHMs] (PU3UKU HA YPOBHE CPEAHErO OOIIETro
o0pa3oBaHusl, MIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKHU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Tporpamma no (pusmke BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUA Kypca (pU3MKU Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTaThI 10 TOAAM 00Yy4YEeHHUS;

e cojaepkaHue yueOHoro npeamera «Dusrkay 1mo rojgam oOydeHus.

®du3zrka Kak Hayka O HauOojee OONIMX 3aKOHAaX MPHUPOJbI, BHICTYyNas B
KayecTBe yueOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHui 00 okpyxkaromeM mupe. [IkonbHbINA Kype UMK — cucreMooOpa3yronui
JUIS €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB, MOCKOIbKY (DU3UUECKHE 3aKOHBI
JeXaT B OCHOBE TMPOLIECCOB M SIBJICHWM, M3y4aeMbIX XHUMHUEH, OHOJIOTHeH,
dbuzmyeckor reorpadueit u  actpoHomuei. lcmonb3oBaHME W aKTHUBHOE
npUMeHeHne (U3MYeCKUX 3HAHUM  ONpenenseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJNOTMM B cdepe HOHEPreTuKd, TPaHCIOpPTa, OCBOCHUS
KOCMOCa, IOJIyYEHHs] HOBBIX MaTepHasioB C 3aJaHHBIMH CBOMCTBAMU U JIPYI'HX.
N3ydyenue QUMK BHOCHUT OCHOBHOM BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTHHBI MUpa OOydaromuxcsi, B (GOpMHUpPOBAHUE YMEHHU NPUMEHSTH
Hay4HbIA METOJI MIO3HAHUS PU BBIIOJHEHUN UMH Y4E€OHBIX UCCIIEIOBAHUN.

B ocHOBy Kkypca ¢u3MKM [ ypOBHSI CpelHEro oOmiero ooOpa3oBaHUS
MOJIOKEH pAJ HWIEH, KOTOpble MOKHO paccMaTpuBaTh Kak MPHUHIUIBI €ro
OCTPOEHHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEP’KUT MAaTE€pUaN U3 BCEX pa3/iesioB (PM3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (DU3UKHU.

Hoes cenepanuszayuu. B COOTBETCTBUM C HEW MmaTepuan Kypca (PU3UKU
o0beaMHEH BOKpYr (Qusmyeckux Teopuil. Bemymmum B Kypce sBIsieTcs
dbopMupoBaHUE TPEACTABICHUH O CTPYKTYPHBIX YPOBHSIX MAaTEpUU, BEUIECTBE H
noJe.

Hoesn cymanumapusayuu. EE peanuzanus NpeAnonaraeT HCIONIb30BaHUE
TYMaHUTApHOTO TMOTEHIMaNa (U3NYECKOW HAYKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢u3ukn ¢ pa3BuUTHEM OOIIeCTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMH ¥ 9KOJIOTHUECKUMH MTPOOIIeMaMHu.

Hoes npuxnaowoii  uanpasenennocmu. Kypc ¢u3uku  mpeamnosaraer
3HaKOMCTBO C IIMPOKUM KPYTOM TE€XHHYECKUX M TEXHOJOTMYECKUX MPUIIOKEHUIN
U3YYEHHBIX TEOPHUI U 3aKOHOB.

Hoes oxonoeusayuu peanusyeTrcsi TOCPEACTBOM BBEIAEHUS DJIEMEHTOB
COJICpP)KaHMsI, TOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBA3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJOTUH, a TaKKe OOCYXKIICHUS
po0JIeM palMoOHaIbHOTO MPUPOIONOJIL30BAHUS U IKOJIOTHUECKON 0€3011aCHOCTH.

CrepKHEBBIMHM 3JIEMEHTaMH Kypca ()M3MKH Ha YpPOBHE CpPEAHEro OOIIEeTro
oOpa3oBaHus SBISAOTCA (u3nueckue Teopuu ((popmMuUpoBaHHE MPEACTABICHUA O
CTPYKTYpE MOCTPOEHUSI PU3NUECKONW TEOPUH, POJIU (PyHIAMEHTAIbHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX TMPEICTaBICHUSX O TMPUPOAE, TpaHHUIAX
NPUMEHUMOCTH TEOpWH, I OINKCAHUS E€CTECTBEHHO-HAYYHBIX SBICHUU U
IIPOIIECCOB).

CHUCTeMHO-IESITeIbHOCTHBIN MOAX0 B Kypce (PU3UKHU peann3yercsl Mpexie
BCEro 3a CU€T OpraHu3allMy SKCIEPUMEHTAILHON AESITENTbHOCTH O0Y4arOIIUXCs.
Jlns Ga3oBOro ypoBHS Kypca (QU3MKH — OTO MCIOJB30BAHUE CHUCTEMBbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX HKCIIEPUMEHTOB W JAOOpPATOPHBIX padoT,
KOTOpbIE B TIporpamMme 1o (u3nke OObEeTUHEHBI B OOIINIA CIHCOK YYCHHYECKUX
PAKTUYECKUX PaOOT. BhbiaeneHne B yka3aHHOM IE€peYHE JIabOpaTOPHBIX padoT,
MPOBOJMMBIX JUIsI KOHTPOJIE M OLEHKH, OCYIIECTBISETCS yYaCTHHKaMU
o0pa3oBaTeIbLHOTO Mpolecca MCXOAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS U
ocHaieHuss kabunera ¢usuku. Ilpu »sTomM oOecrieunBaercss OBJIaJCHUE
OOyJaIOUUMHUCS YMEHUSIMUA TPOBOJIUTH KOCBEHHBIC H3MEPEHHUS, HMCCICIOBAHMS
3aBUCUMOCTEH (PU3MYECKMX BEJIMYMH M IIOCTAHOBKY OIIBITOB 110 IIPOBEPKE
MPEI0KEHHBIX THITOTES.

Bonbuioe BHMMaHME yIENSETCS PEUICHUIO PACYETHBIX U KadeCTBEHHBIX
3agad. Ilpu 3TOoM [1s1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCS 3a/ayd C SIBHO
3aJJaHHON (PU3MUECKON MOJIENBIO, TO3BOJISIOIINE MPUMEHSTh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszfesia Kypca, TaK M HUHTErpUpysd 3HAHUS U3
pa3HbIX pazaenoB. [ Ka4eCTBEHHBIX 3a]1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
OO0BSICHEHHE NPOTEKaHUs (PU3NYECKUX SBJICHUM W TMPOLIECCOB B OKPYXKAroIIeH
KU3HU, Tpelyronue BbIOOpa (U3UUYECKOM MOJEIM MJIi CUTYyallud MPaKTHKO-
OPUEHTUPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TtpedoBanuamu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY oOOecreyeHrno ydeOHoro mporecca 0a30BBIM ypOBEHb Kypca
(U3MKKU Ha YpOBHE CPEHEro O0IIero 0Opa3oBaHusl TOJKEH U3y4aThCsl B YCIOBHSIX
OpPEeIMETHOr0 KaOuHeTa (PU3UMKH WM B YCIOBUSIX MHTETPUPOBAHHOrO KaOWHETa
IPEeIMETOB €CTECTBEHHO-HAy4yHOro ILukia. B kabunHere (U3MKM JOKHO OBITH
HEeoOXoauMoOe JlabopaTopHOe OOOPYIOBAHME [IJIsi BBIMOJHEHUS YKa3aHHBIX B
nporpaMMe 1no (pu3uKe y4eHUUECKUX MPAKTUYECKUX PAOOT U JEMOHCTPALMOHHOE
00opymoBaHUE.

JeMoHCTpaninoHHOe 00opyAoBaHUE (HOPMHUPYETCS B COOTBETCTBUU C
MPUHIIMUIIOM MUHUMAJIBbHON JOCTaTOYHOCTH M  O0ECIEYMBAET MOCTAaHOBKY
NEPEYMCICHHBIX B IMporpaMMmMe Mo (U3HKE KIIIOYEBbIX JAEMOHCTPALMA IS
UCCIICIOBAHUS  U3Y4YaeMbIX SBJICHHMM W TPOLECCOB, OAMIUPUYECKHX U
(GyHIaMEHTATBHBIX 3aKOHOB, UX TEXHHYECKUX MPUMEHEHHI.

JlabopaTropHoe o0OOpynOBaHUE [UIsI YYEHUYECKMX MPAKTUYECKUX padoT
dopMupyeTcsi B BHJIE TEMAaTHYECKMX KOMILJICKTOB M OOECIeUMBAeTCA B pacyére
OJHOTO KOMIUIEKTa Ha JBYX oOyyaroumxcs. TeMaThuyeckue KOMIUIEKTHI
7a00paTOpHOr0 00O0pPYAOBAaHUSI JOJDKHBI OBITh IOCTPOCHBI HAa KOMILIEKCHOM
UCTIOJh30BAaHUH AHAIOTOBBIX M IU(GPOBBIX MPUOOPOB, a TaKKe KOMIBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BUJIE LIU(PPOBBIX J1AOOPATOPHIl.

OCHOBHBIMHM LIEJISIMU M3y4YeHUs1 (PU3UKU B 00IIEM 00pa30BaHUU SBJISIOTCA:

e (opMupOoBaHHE HUHTEpeca U CTpEeMJCHHUS OOydaroluXCsl K HaydHOMY
W3YYCHUIO TIPUPOABI, PAa3BUTHE HMX HMHTEUIEKTYaJbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEM;

e DPa3BUTHE MPEICTaBICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHUE
MCCJIEI0BATEIbCKOIO OTHOILIEHUS K OKPY)KAIOIIUM SIBJICHUSIM;

e (opMUpOBaHHE HAay4YHOTO MHUPOBO33PEHUSI KaK pe3yiabTara H3y4eHUs
OCHOB CTpPOEHHUS MaTepuu U (QyHAaMEHTAIbHBIX 3aKOHOB (DU3HKU;

e (QopmupoBaHre yMmMeHUN OOBSACHATH SBIEHUA C HUCIOJb30BAHHEM
bu3nyeCKuX 3HAHUIA U HAYIHBIX JI0KA3aTEIbCTB;

e (opMHUpOBaHUE MPEJICTaBICHUA O poiid (U3MKHU JJIS Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKH M TEXHOJIOTHA.

JlocTmkeHne 3TUX Leield oOecreurBaeTcs pelIeHUuEeM CIEAYIOIIUX 3a1ad B

npoliecce U3ydeHus Kypca (PU3UKy Ha YPOBHE CPETHETO O0IIero o0pa3oBaHMs:



e TMpuOOpPETEeHHE  CHUCTEMBI  3HaHHMK 00  0o0mmMX  (U3HUIECKUX
3aKOHOMEPHOCTSX, 3aKOHaX, TEOPHUSIX, BKJTIOYAs MEXaHUKY,
MOJIEKYJSIDHYIO  (DMBHKY, DJJIEKTPOAMHAMHUKY, KBAaHTOBYIO (HU3UKY U
AIEMEHTBI aCTPO(U3UKH;

e (opmupoBaHre yMEHUW TPUMEHSATH TEOPETUYECKUE 3HAHUS  JJIA
OOBACHEHUs (PU3NUECKUX SBJICHUW B MNOPUPOJAE U JUISI TPUHATHUS
MIPAKTUYECKNX PELICHUH B IOBCEIHEBHOM KU3HU;

e OCBOGHHE CIIOCOOOB peIICHHUsS pa3IMYHBIX 33Jad C SBHO 3aJaHHOMN
bu3znueckol MOJENbI0, 3a]ad, MOAPAa3yMEBAIOUIMX CaMOCTOSITEIbHOE
co3nanne PU3NIeCcKoi MO, aICKBATHON YCIIOBUSM 3371a4H;

e TOHMMaHHUE (PU3UYECKUX OCHOB W TPUHIIUIIOB JIEUCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, X BIUSHUS HA OKPYIKAIOIIYIO
cpeay;

e OBJAJICHUE METOJaMU CaMOCTOSITEIbHOTO IUJIAHUPOBAHUS M IPOBEICHMUS
(bu3nYeCKuX HKCIIEPUMEHTOB, aHajM3a M WHTEPHpeTaruud HHPOpMaluy,
OIpe/IeNICHUs] TOCTOBEPHOCTH MOJIYUEHHOT'O PE3yibTara;

e CO3JJaHUE YCJIOBUM IJISi Pa3BUTHSA YMEHUN MPOEKTHO-UCCIEI0BATEIhCKOM,
TBOPYECKOU JIEATEIIBHOCTH.

Ha wusyuenue ¢usuku (6a30BbI ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIero
oOpazoBanust orBoauTcst 136 vacos: B 10 kinacce — 68 vacoB (2 yaca B HEZEN0), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemselii B mporpamme Mo (DU3UKE MEpeuyeHb Ja0OpaTOPHBIX U
OPAKTUYECKUX paboOT SBISETCA PEKOMEHJOBAHHBIM, YYMTENb JENaeT BbIOOD
POBEJICHUST JTA0OPATOPHBIX PabOT W OMNBITOB C YYETOM HHAWBUAYATHHBIX
0COOEHHOCTEH 00yYaroInXCsl.



COILEPKAHUE OBYUEHUSA
10 KVIACC
Paznen 1. ®u3uka u MeTOAbl HAYYHOT 0 TO3HAHUS

®u3nka — Hayka O npupone. HaydHbie MeTOABI IMO3HAHUSA OKPYXKAOIIETO
Mupa. Poib »3KcnepuMeHTa W TEOpUH B TMPOLECCE IO3HAHUA MPUPOJIBIL.
DKCHepuMEHT B (PU3HKE.

MopnenupoBanue (U3HUECKUX SIBIEHUM U mporeccoB. HayuHble rumotessl.
dusnyueckre 3aKOHBI U TeOpuH. ['paHUIBl TPUMEHUMOCTH (DUUUYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Pomp u Mecto ¢u3uku B (HOpMHUPOBAHUU COBPEMEHHOW HAYYHOW KapTUHBI
MUpa, B MPAKTUYECKOW IeATEIbHOCTHU JOJEH.

Jlemoncmpayuu

AHanoroBele W NHUQPPOBBIE H3MEPHUTEIbHBIE TPHOOPHI, KOMITBIOTEPHBIE
JNATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCHUTEIBHOCTh MEXAaHWYECKOrO JBUKCHHS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, ckopocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTb) H
YCKOPEHHE MaTEpUAbHOM TOYKH, UX MPOECKIUU HA OCH CUCTEMBI KOOpPJWHAT.
CroxxeHue nepeMeIeHni U CI0KEHNE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE NpsIMOJIMHENHOEe ABWXKeHue. | 'paduxu
3aBUCUMOCTH KOOpJMHAT, CKOPOCTH, YCKOPEHHs, IYTH U [epeMEIICHUs
MaTepuaIbHON TOUKU OT BPEMEHHU.

CBoOogHoe najieHue. Y ckopeHrue cBOOOHOTO MaICHHUS.

KpuBonuueiiHoe  aBmkeHue. JBMKEHHME  MATEpUAIBHOW TOYKU IO
OKPYXKHOCTH C MOCTOSSHHOM 1O MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEWHAA
ckopocTtsk. [lepron u yacrora obOpaiienus. LleHTpocTpeMurensHoe yCKOpEHUE.

TexHuueckue ycTpoiicTBA M NPAKTUYECKOE MPUMEHEHHUE: CIUIAOMETD,
JNBWKEHUE CHAPSIAOB, LIEMHBIE U PEMEHHBIE TIEPEIAYH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XAPAKTEPUCTHK
JBHKCHUSL.

[IpeobpazoBanue ABUAKEHUIN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[laneHue Te B BO3YXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGmonenne aBuwkeHUs Tena, OpPOLIEHHOTO IMOJA YIJIOM K TOPU30HTY M
TOPU30HTAJIBHO.

N3smepenue ycKkopeHus CBOOOTHOTO TaSHHUS.

Hanpasienue ckopoCcTH Ipu JIBUKEHUHU 110 OKPYKHOCTH.



Yuenuueckuii osxcnepumenm, rabopamopnvle padonul

N3ydeHnne HEpaBHOMEPHOTO ABHXKEHUS C LIEJbIO ONPEICICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOMIEHHS MEXIAY IyTSIMH, MPOHMJICHHBIMU TEJIOM 34
IIOCJIEA0OBATEIIbHBIE PABHBIE IPOMEXKYTKA BpPEMEHH IIPU PaBHOYCKOPEHHOM
JIBHKEHUM C HAYAJIbHOW CKOPOCTBIO, PAaBHOW HYIIIO.

N3ydeHune NBUKEHHUS IApUKa B BA3KOW KUIAKOCTH.

N3ydenue nBMXEHUS Tesa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

IIpuanun  otHocutenbHOcTH — ['ayminies.  IlepBeii  3akoH  HproToHa.
NHuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepniosunuu cui. Bropoi 3akoH HeroToHa
JUIs1 MaTepuaabHOM TOUKHU. Tpetnil 3akoH HproTOHA U1 MaTepHaIbHBIX TOYEK.

3akoH BcemupHoro Ttsarorenus. Cuna Tsbkectn. IlepBas kocMmuueckas
CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buasl Tpenust (mokosi, CKoiIbxeHus1, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUs CKOJIbXEHUS U cujia TpeHus mokos. KoadduimeHnt tpeHusl.
Cuna conpoTUBIIEHUS NPU JTBUKEHUU TEJA B dKUJIKOCTH WM rase.

[TocTynaTtensHOE U BpaliaTeabHOE ABMKEHUE a0COIIOTHO TBEPOTO TENa.

MOMEHT CHIJIBI OTHOCUTENIBHO OCH BpauleHus. Ilnedo cuibl. YcnoBus
paBHOBECHS TBEPAOIO TEa.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TMOAIINITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue MHEPIUH.

CpaBHEHME MacC B3aUMOJICUCTBYIOIIUX TET.

Bropoi1 3akon HproToHa.

N3mepenue cui.

Cnoxxenue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAITHH.

Hesecomocts. Bec Tena npu ycKOpEHHOM NMOABEME U TTAJICHUH.

CpaBHEHUE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHUSL.

VY cioBus paBHOBECHS TBEPJIOro Tena. Buabsl paBHOBECHS.

Yyenuueckuii sxcnepumenm, rabopamophule pabonul

N3ydeHune nBM>KEHUS OpyCcKa MO HAKIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CUJI YIPYTOCTH, BO3HMKAIOIIMX B IIPYKUHE U
PE3MHOBOM 00pas3Iie, OT ux AchopMaliuu.



HccnenoBanne ycnoBUW PpPAaBHOBECHS TBEPAOrO TEJA, HMMEIOLIETO OCh
BpaILICHHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Nmnynbc MaTepuanbHOM TOYKH (Tena), CHCTEMbl MaTEpUAbHBIX TOYEK.
NMnynbec cuiabl U U3MEHEHUE HMMITYJIbCA TeNla. 3aKOH COXPAaHEHUs HMITYJbCa.
PeaktuBHOE IBUKEHHUE.

Pabota cunbl. MOIIHOCTB CUJIBL.

Kunernueckass sHeprusi MarepualibHOM Touku. Teopema 00 W3MEHEHHH
KUHETUYECKOU DHEPTUM.

ITorennmanbHas DHEPIUs. [ToreHumanbHas DHEPrus yIpyro
nebopMupoBaHHOW  TipyxkuHbl. [loTeHnumanbHas  SHeprust Tena  BOJIM3HU
MOBEPXHOCTH 3E€MIIH.

[lorenuumanbHple W HENOTEHIHMaTbHble  cWibl.  CBsi3b  pabOTHI
HEMOTEHUHUAJIbHBIX CHJI C WM3MEHEHHEM MEXaHWYECKOW SHEPrMHh CHUCTEMBI TeEIl.
3aKOH COXpaHEHHsI MEXaHUYECKON IHEPIUU.

VYpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHnueckne yCTpOWCTBA M INMPAKTUYECKOE NMPUMEHEHHUE: BOJOMET, KOMED,
MPY>KUHHBIN TUCTOJIET, IBUXKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHHUE.

[lepexoa moTeHUMAIBLHON SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3yuenre abCOMIOTHO HEYNPYroro yjaapa C MOMOUIbIO ABYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOThI CUJIBI C U3MEHEHHEM MEXaHUYECKOH SHepruu
TEJa Ha IPUMEPE PACTKEHUS PE3UHOBOTO HKI'yTa.

Paznen 3. Mosekysipaasi pu3nka 1 TEPMOJUHAMUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopul

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU U MX ONBITHOE
obocHoBanue. bpoyHoBckoe mgBmkenue. duddysusa. Xapakrep ABMKEHUA U
B3aMMOJICIICTBUSI YacCTUI] BEHIECTBA. MOIENN CTPOEHUSA Ta30B, JKUIKOCTEH H
TBEPABIX TN U 0O0BSCHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelel. Macca u
pa3zmepsl Mosiekys. KonumdecTBo BemectBa. [locrostnaas ABoranapo.

TemmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp
Leabcus.

Mopnens  upeanpbHOro ra3za. (OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUM HJI€aThbHOro ra3a. AOCONOTHAas TemIeparypa Kak Mmepa
CpeIHEe KUHETUYECKON HHEpruu TEIUIOBOro JBWKeHUA dactul] rasza. lllkama



temneparyp KensBruHa. ['a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knanenpona.
3akoH JlanbToHa. M30mponeccsl B HACATBHOM ra3e C MOCTOSHHBIM KOJIMYECTBOM
BeniecTBa. [ 'paduueckoe mpejcTaBiICHUE H30IMPOIIECCOB: HM30TEpMa, H30XO0Pa,
nzobapa.

TexHnueckne yCTpoHMCTBA M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbITHl, JOKa3bIBAIOIIME JTUCKPETHOE CTPOEHUE BelecTBa, (ororpaduun
MOJIEKYJI OPTaHUYECKUX COSTUHCHMUIA.

OnbiTel 10 U PY3UHN KUIAKOCTEH U TA30B.

Mogenb OpOYHOBCKOT'O IBUKEHUSI.

Mogaens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIKE CYILIECTBOBaHUE MEKMOJIEKYIISIPHOTO
B3aMOJICHCTBUSI.

Mopnens, WuTmoCTpUpyroLas NpUpoAy JABIECHUS ra3a Ha CTEHKH COCY/Ia.

OneITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSIHUS UICAIBHOIO rasa,
U30IPOLIECCHI.

Yuenuueckuii oxcnepumenm, rabopamopnule padonul

Ornpenenenre Macchbl BO3yXa B KJIACCHOM KOMHAaT€ Ha OCHOBE HM3MEPEHUU
00bEMa KOMHATHI, JAaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnegoBaHue 3aBUCUMOCTU MEXAY MMapaMETPaMH COCTOSIHUSL Pa3pEKEHHOTO
rasa.

Tema 2. OcHogvl mepmoouHamMuKu

TepmoanHamuueckas cucteMa. BHYTpeHHSIE SHEPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U Cc1oco0bl €€ n3MeHeHus. KomnuecTtBo Teminotsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  WJEaIbHOrO  rasa. Buasl  Temionepeaaydw:
TETJIONPOBOHOCTh, KOHBEKIIUS, U3TyUdeHHE. Y IeJIbHas TEIUIOEMKOCTh BEIECTBA.
KonmnuecTBo TEmIoTsl pu Terwionepeaaye.

[Tonsitue 006 ammabatHomM mporecce. [lepBbIil 3aKOH TEPMOIUHAMUKH.
[IpumeHeHue mepBoro 3aKoHa TEPMOAMHAMUKH K u3ompoueccaM. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpaTUMOCTh TPOIIECCOB B IPUPOJIE.

TeruoBele  MammHbl.  [IpyHOWNBL ~ AEHCTBHUS ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi >Hepruv B TEMJIOBhIX MamuHax. KoadduiueHt moae3Horo
neiictBus temoBod wmamwmHbl. [ukn KapHo u ero ko3¢ @uIlMEeHT MOIe3HOro
JEUCTBUSA. DKOJIOTMUECKUE MPOOJIEMBI TEIIOIHEPTrETUKH.

TexHuueckne yCTpOWCTBA W MPAKTHYECKOE MPUMEHEHHWE: JBUTATElb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOIUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu



V3MeHeHre BHYTPEHHEW JHEPrUU Tejla TpPU COBEPIICHUU pPaOOTHI: BHUIET
npoOKKU U3 OYTBUIKM MOJI JCHCTBHEM CKATOrO0 BO3/yXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUCOIEMOHCTPALIHS).

N3MmeHeHre BHYTpEeHHEN SHEPTrUM (TeMIepaTypbl) Tejla Mpy TeIionepeaaye.

OnpiT 1O anuabaTHOMY paACHIMPEHHUIO BO3[yXa (OMBIT C BO3YIIHBIM
OTHHUBOM).

Mogenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CrOpaHus, pEaKTUBHOI'O
JBUTATEIIS.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3mepenue ynenbHON TeIIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeujecmea. Pazoevie nepexoonl

[lapooOpa3oBanue u KoHaeHcanus. Mcnapenue u kumneHue. AOCOMOTHAS U
OTHOCUTEJIbHASL BJIAXXHOCTh BO3Ayxa. HacelmieHHbld mnap. YpaenbHas TEIUIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPaTyphbl KUTIEHUS OT AaBJICHUS.

Teépnoe teno. Kpucramnueckue u aMmoppHbie Tena. AHU30TPOIHS CBOMCTB
kpuctauioB. JXunkue kpucrtamibl. CoBpeMeHHble MaTepuanbl. llnaBieHue wu
KpUCTaJU3anus. Y AeibHas Teriora rmiasieHus. Cyomumanus.

VYpaBHeHue TeroBoro OanaHca.

TexHnueckne yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHH TMOJTYYEHUSI COBPEMEHHBIX MAaTEpUAJIOB, B
TOM YHUCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACHILLIEHHBIX MapOB.

Kunenue npu noHU>KEHHOM J1aBJICHUHU.

CniocoOb1 n3MepeHust BIaKHOCTH.

HaGmronenne HarpeBanus U IJIaBJICHUS KPUCTALTMIECKOTO BEIIECTBA.

JleMoHCTpanus KpuCTaJUIOB.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3mepenne OTHOCUTENBHOM BIAXKHOCTH BO3AYyXA.

Pa3znen 4. DiekTpoaMHAMHUKA
Tema 1. Inekmpocmamuxa
OnekTpuzauus Tell. OJNEKTpUYecKHil 3apsn. JlBa BHIA SIEKTPHUYECKUX
3apsaaoB. IIpOBOAHMKH, OUANEKTPUKU U TOJYNPOBOJHHMKU. 3aKOH COXPaHEHUS
AIEKTPUUECKOIO 3aps/a.
B3aumoperictBue 3apanoB. 3akoH Kymona. TodeuHbIl 2EKTpUUECKUNA 3apsii.
Onextpudeckoe mnone. Hanpsok€HHOCTh  3yekTpuyeckoro mois.  IIpuHnun

CYNEPNO3UIAN DJICKTPUUECKUX MOJIeH. JIMHUM HanpsHpKEHHOCTH 3JIEKTPUYECKOTO
IOJIAL.



Pabora cun  anektpocrarnueckoro  moss.  [lorenuuman.  Pa3HocTh
MOTCHIMANOB. [IpOBOAHMKM UM JUAIEKTPUKU B JJIEKTPOCTATUYECKOM  IIOJIE.
JlnanekTpuyeckas NpOHUIAEMOCTb.

DNeKTpoEMKOCTh. KoHaeHcaTOp. DIEKTPOEMKOCTh TUIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOopa.

TexHnueckne yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHME: DJIEKTPOCKOIL,
ANEKTPOMETP, dBJEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUuOOpOB,
KOHJICHCATOP, KOIMUPOBAJIbHBINA anliapar, CTPYHHbBIA OPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NMPUHIUIT IEUCTBHS JEKTPOMETPA.

BzaumonencTBre HadJIEKTPU30BAHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEJL

IIpoBOHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIeKTpOoCTaTUYECKas 3alluTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUS MEXKIY HUMH U TUJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsLKEHHOTO KOHJIEHCATOoPa.

Yyenuueckuii sxcnepumenm, nabopamopHwvie pabomuol

N3mepenune aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtii 3n1ekmpuueckuit mox. Toku 6 pa3nuunvix cpeoax

DJIEKTPUYECKUA TOK. YCIOBHS CYHIECTBOBAaHUS DJIEKTPUUYECKOTO TOKA.
Hcrounuku Toka. Cuina Toka. [IoCTOSSHHBIN TOK.

Hanpsbxkenne. 3akoH OMa i1 ydacTka LEeTH.

DJIEKTPUYECKOE CONPOTHUBJIEHUE. Y IEIbHOE COINPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaAILIEIBHOE, CMEIIAHHOE COEAUHEHUE TPOBOJHUKOB.

PabGora oanektpuueckoro Toka. 3akoH JDxkoyns—Jlenma. MouHOCTb
AJIEKTPUYECKOTrO TOKA.

DNEKTPOABMKYIAsA CUJIa U BHYTPEHHEE COINPOTUBIIEHHWE HCTOYHMKA TOKA.
3axon Oma /i1 OJIHOM (3aMKHYTOM ) 31eKTprueckoit nenu. Koporkoe 3ambIkaHue.

ONEeKTpOHHAsT ~ NPOBOJUMOCTh  TBEPABIX  METALIOB.  3aBUCUMOCTH
CONPOTHUBIICHUS] METAJUIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKU TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[lonynpoBOgHUKH. CoOcTBeHHas 51 IIPUMECHAsI  NPOBOAUMOCTH
noJynpoBoAHUKOB. CBolicTBa p—N-nepexoja. [lonynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKU TOK B  pacTBOpax M  paciuiaBax  dAIEKTPOJIUTOB.
DIIEKTPOAUTHYECKAS] AUCCOLMAIUA. DIEKTPOJIN3.

DJIeKTpUUeCKU TOK B Tra3zaxXx. CamMOCTOSITENIbHBIH M HECaAaMOCTOSTEJIbHBIN
pazpsan. Monuus. [lnazma.



TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEPMETP,
BOJITMETP, pEOCTaT, HWCTOYHMKM TOKa, OJJEKTPOHArpeBaTelibHbIe MpPUOOpHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN JTHO/I,
TEPMUCTOPHI U (POTOPE3UCTOPHI, TOJTYITPOBOAHUKOBBIN U0, TaJIbBAaHUKA.

Jlemoncmpayuu

N3mepeHue cuibl TOKa U HAIIPSIAKEHUS.

3aBUCUMOCTh COMPOTUBICHUS HMWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIAIY TTONEPEYHOr0 CEYEHUS U MaTepHaIa.

CwMmelaHHOe COeTMHEHNE TPOBOJHUKOB.

IIpsamoe wu3MepeHue -BIeKTpoABMXKYIEH cuibl. KoOpoTkoe 3amblkaHue
raJIbBAHMYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUSI.

3aBUCHUMOCTb COIPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[TpoBOAMMOCTH 3NEKTPOJIUTOB.

HckpoBoii pa3psia 1 IpOBOAUMOCTb BO3AyXa.

OaHOCTOPOHHSS MPOBOJAUMOCTh AUOJIA.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3ydyeHne cMemaHHOro COEAMHEHUS PE3UCTOPOB.

N3MepeHre 37eKTPOABHXKYIIEH CUJIbI UCTOYHUKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

Hab6mronienue anekTposusa.

MesknpeaMeTHbie CBSI3H

N3ydenune kypca ¢uszuku 0a3oBoro ypoBHs B 10 kjacce OCyHIECTBISIETCS C
y4€TOM COJIEpKATEIbHBIX MEXKIPEIMETHBIX CBSI3€H € KypcaMu MaTEeMaTHKH,
Ouonoruu, XUMUM, reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle nousmus, CBA3aHHBIE C M3yYEHHEM METOAOB HAay4HOIO
MO3HAHUS: SBJICHUE, HAy4yHbIM (akT, rumore3a, (pu3myeckas BEIMYMWHA, 3aKOH,
Teopusl, HAOIIOICHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHUEe CUCTEMbl YpaBHEHUM, JuHEWHas QyHKIMS,
napabona, runepoona, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKLIHH HA OCH KOOPAHHAT, CJI0KEHNE BEKTOPOB.

buonoeus: mexannueckoe ABUKEHUE B KUBOH mpupozae, nuddysus, ocmoc,
TEMI000MEH KUBBIX OPraHU3MOB (BUJIbI TEIUIONEpPEaUyH, TEIIOBOE PaBHOBECHUE),
AJIEKTPUYECKUE SIBJICHUSI B KUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHASI Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEN, XKUJIKOCTEH U
ra3oB, JJIEKTPUUYECKHE CBOWCTBA METAJJIOB, AJIEKTPOJUTHYECKAs AHCCOLIMAIUS,
rajbBaHUKa.

l'eoepaghus: BNaxXHOCTh BO3/1yXa, BETPBL, OAPOMETP, TEPMOMETD.



Texnonozus: npeoOpa3oBaHUE ABUKEHUN C HCIIOIB30BAHUEM MEXAHH3MOB,
yu4€T TpEeHHUS B TEXHUKE, MOJIIUIHUKA, HCIOJIH30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHHKE (pakera, BOJOMET W JIpyrue), JABUTATENIb BHYTPEHHETO
Cropanusi, mapoBas TypOHUHA, ObBITOBOM XOJOJIUIbHUK, KOHAUIIMOHEP, TEXHOIOTHH
MOJIyYEHUSI COBPEMEHHBIX MAaTepuajoB, B TOM YHUCJIE HAHOMATEepUalIoOB, H
HAHOTEXHOJIOTHH, JJIEKTPOCTATHYECKasl 3alluTa, 3a3€MJICHHE 3JIEKTPONpHOOpPOB,
KCEpOKC, CTPYUHBIN IPUHTED, AJIEKTpOHArpeBaTeIbHbIE puOOpHI,
AIIEKTPOOCBETUTEIbHBIC TPUOOPHI, TAJTbBAaHUKA.

11 KVIACC

Pa3znen 4. dinekTpoauHaMuKa

Tema 3. Maznummnoe noJe. IneKmpomMazHUMHAA UHOYKYUA

[locTostHHBIE ~ MarHuThl.  B3anMoneldcTBUE  NOCTOSIHHBIX ~ MarHUTOB.
MaruutHoe mnone. Bektop MarHuTHOM uwHAYKUuH. [IpuHomn cyneprnosuunn
MAarHuTHBIX MOJeH. JINHMM MarHUTHOM HMHAYKUMU. KapTuHa NWMHUNA MarHUTHON
WHAYKIWH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarnutHoe TI0JI€ TPOBOJAHMKA € TOKOM. KapThHa JnWMHUN WHIYKIUU
MAarHUTHOI'O TOJISI JJIMHHOIO MPSMOTO MPOBOJHUKA U 3aMKHYTOI'O KOJIBIIEBOI'O
ITPOBOJIHMKA, KaTYIIKKA ¢ TOKOM. OnbIT Jpcrena. BzanmoaencTBue NpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOyJb U HaIIpaBJICHHUE.

Cuua JlopeHniia, €€ MOlyJib U HanpaBlieHHE. J[BUKEHHE 3apsSyKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM Tone. PaGora cuibl Jlopenta.

SIBieHne dJIeKTpOMarHUTHOM MHAYKUMU. [loTOK BekTopa MAarHUTHOU
WHIYKIAW. ODJEKTPOABMKYIIAs CHJIa WHAYKIUUA. 3aKOH BIIEKTPOMATrHUTHOM
unaykuuu dapanes.

BuxpeBoe »ayeKTpuyeckoe IMone. OJIEKTPOIBHKYIIAs Cujla WHIYKIUU B
IIPOBOJTHUKE, JBHKYIIEMCS MIOCTYIIATEILHO B OJHOPOJHOM MArHUTHOM HIOJIE.

ITpasuiio Jlenua.

NHayKTUBHOCTh.  SIBJIEHHE CaAMOMHIYKIMU. OJIEKTPOABUXKYIIAS  CHIIA
CaMOWHIYKIIHUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEKTPOMArHUTHOE TIOJIE.

TexHuueckne yCTpOWCTBA M INPAKTUYECKOE IIPUMEHEHUE: IIOCTOSHHBIE
MArHHUTBI, 3JICKTPOMATHHTHI, JJIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHL], UHIYKIIUOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOIO MyYKa MAarHUTHBIM IOJIEM.



JIvHnKM MHAYKIMYA MarHUTHOTO MOJIA.

B3anmonencTBue AByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

[evicrBue cusl JIopeH1a Ha HOHBI DJIEKTPOJIUTA.

SIBIIeHME PNEKTPOMArHUTHON MHIYKIVH.

IIpaBuio Jlenna.

3aBUCHUMOCTb JJIEKTPOABHKYIIEN CUJIBI MHAYKIIMM OT CKOPOCTH M3MEHEHUS
MAarHUTHOI'O IIOTOKA.

SIBrieHMEe CaMOMHYKLIVY.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomoi

N3yyeHne MarHuTHOTO IOJISI KaTYIIKHA C TOKOM.

HccnenoBanue IeUCTBUSA TOCTOSHHOIO MAarHUTa Ha paMKy ¢ TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUU.

Pa3znen 5. Konedanusi 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKmMpPOMAZHUMHbBIE KOJ1€0AHUA

Konebarensnass  cucrema. CBOOOIHBIE  MEXaHWYECKHME  KOJeOaHUS.
I'apmonnyeckue koneGanus. Ilepuon, vacrora, amruiMTyda M (aza KoieOaHUM.
[IpyxvHHBIM MasTHUK. MareMaTu4eCcKui MasiTHUK. Y PaBHEHUE TapMOHUYECKUX
kosieOanuii. [IpeBpalienrie sHepruy Npyu rapMOHUYECKUX KOJIEOaHUSX.

KonebGarensubiii koHTYp. CBOOOAHBIC JJIEKTPOMArHUTHBIC KOJIEOAHUS B
UJCAIbHOM KOJEeOATeTbHOM KOHTYpe. AHAJIOrUsl MEXIY MEXaHHUYECKUMU U
ANEKTPOMAarHUTHeIMU KonieOanusiMu. @Popmyna Tomcona. 3akoH COXpaHEHUS
SHEPrUM B HJI€aTbHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencrapiieHre 0 3aTyXaroUMX KojeOaHUsX. BhIHYXE€HHbIE MEXaHUYECKHE
kosiebanusi. Pesonanc. BeiHyX/1eHHBIE 37I€KTpOMarHuTHbIE KOJeOaHus.

[lepemennblii  TOK. CHHYCOMJANBHBIA TMEPEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKA. AMIUIMTYAHOE M JIEHWCTBYIOIIEE 3HAYEHUE CHIIBI TOKa M
HaIPsHKEHUS.

Tpancdopmarop. [IpousBoncTBo, nepenaya U NoTpedlieHUE FIEKTPUUECKON
SHEPruu. DKOJIOTMYECKHE PUCKH MpPU MPOU3BOJACTBE 3eKTpodHeprun. KymnbTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B OBCEAHEBHON KU3HU.

TexHnueckrne yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHME: DJIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUH 3JIEKTpOIepeaay.

Jlemoncmpayuu

UccnenoBanue mnapamMeTpoB KojeOaTeabHONM CUCTEMBI (NIPY>KUHHBIA WK
MaTeMaTUYECKUM MasiTHHK).

Hab6mtoienue 3aTyxaronux KojaeoaHui.

HccnenoBanre CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.

Hab6mronenne pe3onanca.



CBOOOTHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHHUS.

OcuumtorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAINPsDKEHUS! OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHanc mpu 1OCIIENOBAaTENIbHOM COCAUHEHUM PE3UCTOPA, KaTYIIKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnens TMHUY 3JIEKTpONepesadH.

Yuenuueckuu sxcnepumenm, rabopamopuvie pabomul

HccnenoBanue 3aBUCMMOCTH TEPHOJA MalbIX KOJ€OaHUN Irpy3a Ha HUTH OT
JUTMHBI HUTU U MACChI Tpy3a.

HccnenoBaHne NEPEMEHHOr0 TOKA B LENM M3  IOCIEI0BaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaAZHUMHbLE 60JIHbL

MexaHnudeckue BOJHBI, yclioBUs pacnpoctpaneHus. Ilepuon. Ckopoctb
pacnupoCcTpaHeHUsT M JUIMHA BOJHBL [lomepeuHble W IPOJOJIBHBIE BOJIHBL.
Wutepdepennus u nudpaxius MEXaHUIECKIX BOJH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Bricota Tona. TemOp 3ByKa.

DNEKTPOMATHUTHBIE BOJHBL. Y CIIOBUS M3IYYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtauus BektopoB E, B, V B anexrpomarauTHoi BosnHe. CBoiicTBa
ANIEKTPOMArHUTHBIX BOJIH: OTpPaK€HUE, MPEIOMIICHUE, MoJsipu3anus, audpaxuus,
uHreppeperHuns. CKopocTb 3J€KTPOMArHUTHBIX BOJIH.

[lIkayna 37€KTPOMarHUTHBIX BOJH. [IpuMEHEHHE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHUOMIBI paguOCBA3U U TENEBUACHUS. Pannonokanus.

DNEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

Texnuueckue ycTpoiicTBa W MPaKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3BYKOBas IUWAarHOCTHKa B TEXHHKE W MEIWILIMHE, pajaap,
paguonpuéMHUK, TEIEBU30p, aHTeHHa, TenaedoH, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue U pacpoCTpaHEHHE MOMEPEUHBIX U MPOAOIHHBIX BOJIH.

Konebumomeecs Te0 Kak HCTOYHUK 3BYKA.

HaGmronenre oTpakeHUs U MPETOMIIEHUST MEXaHUYECKUX BOJIH.

HaOmronenune nareppepeHinu u 1uppakiiuy MEXaHUIECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGmonenue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW H
4acTOTOM KoJIeOaHMil.

HccnenoBaHne  CBOWCTB — DJEKTPOMArHUTHBIX — BOJIH: OTpaXXEHHUE,
PEIOMIICHHE, TTOJISIpU3aIius, TUPPaKIUs, UHTEPPEPEHIIUS.

Tema 3. Onmuka



I'eomerpuueckass onrtuka. [IpsMoIMHENHOE pacopoCTpaHEHUE CBETa B
onHopoaHou cpene. JIyd cBera. ToueuHbIN HCTOYHUK CBETA.

OTtpakenue cBeTa. 3aKOHBI oTpaxeHusi ceera. [locTtpoeHue n3oOpakeHuil B
IJTIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI IPEIOMIICHUS CBETa. AOCOMIOTHBIN MTOKa3aTelb
npenomienus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHBII yroja IOJHOTO
BHYTPEHHET'O OTPAXKEHUS.

Hucnepcus ceeta. ClnoxHBIN cocTaB 6emnoro ceta. L[Ber.

CobOupatomue u pacceuBaroniue JuH3bL. ToHkas nuH3a. DokycHoe
paccTosIHME W ONTHUYECKas Cuia TOHKOW JuH3bl. [locTpoeHue wn300pakeHUil B
coOMparIMX U paccerBaromux JMH3aXx. opMyrna TOHKOW JMH3BL. Y BeIUYEHUE,
JTaBaeMoe JIMH301M.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBas onrtuka. HWutepdepenuns cBera. KorepeHTHble HCTOYHUKHU.
VYcaoBust HaOMIOAEHUS MaKCHMYMOB W MHUHHUMYMOB B HHTEp()EpEHIIMOHHOM
KapTUHE OT JBYX CHH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaknus cBera. JudpakuvoHHas pemérka. YcCIoBUE HaOIMIOACHUS
[JIaBHBIX ~MAKCUMYMOB TIpM  MAJACHUA  MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(hPaKIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOEC NPUMEHEHHE: OYKH, JIyNa,
doToanmapar, MNPOCKIMOHHBIN ammapar, MHKPOCKOM, TEIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIIUOHHAS PEIIETKA, TOJSIPOUI.

Jlemoncmpayuu

[IpsamonrHEHOEe pacupoOCTPaHEHUE, OTPAKEHUE M TNPEJIOMIIEHUE CBETA.
OnTtuyeckue MpuoOpHI.

ITonHoe BHYTpeHHEE oTpaxkeHue. Mojiesib CBETOBO/IA.

HccnenoBanue cBOMCTB M300paKeHUN B JIMH3AX.

Mopenn MUKpPOCKOIIa, TEIECKOIA.

Hab6mtonenne natepdepeHiium creTa.

Habmonenne nudpakmum cBeta.

HaGmonenue nucriepcuu cBeTa.

[TonyyeHune crieKkTpa ¢ MOMOIIbIO MPU3MBI.

[lonydenue criekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEMIETKY.

HaGmronenue nosisipuszanuu cBera.

Yuenuueckuui sxcnepumenm, nabopamopHvie pabomuol

N3mepenne nokazaresns npeaoMIIeHUs CTEKIIA.

HccnenoBanue cBOWCTB M300paKEHUM B JIMH3AX.

Hab6mtonenue nucnepcuu ceera.



Pa3znes 6. OcHOBBI crienMaIbLHON TEOPUH OTHOCUTEIBHOCTH
['panunpl  NPUMEHMMOCTHM  KJIacCMYecKor — mexaHuku.  [loctynarsl
CIICLMAJIBHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKYyM€, IPUHIHUI OTHOCUTEILHOCTH DUHILITENHA.
OTHOCHTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU M COKpALLEHUE
JUTUHBI.
DHeprus U UMIYJIbC PEASTUBUCTCKON YaCTHIIBI.

CBs13b MacChl C SHEPrUel U UMITYJIbCOM PEISTUBUCTCKON YACTHUIIBl. DHEPTHUs
MTOKOS.

Paznen 7. KBanToBas pusuka
Tema 1. dnemenmol K6AHMOBOI ONMUKU
®otonbl. ®opmyna [Inanka cBs3u s3Heprun GOTOHA C €T0 YACTOTOU. DHEPTHs
U UMITYJIbC (DOTOHA.
Otkpeitue u uccnenoBanue Gorodddexra. Onwitel A. I'. CromeroBa. 3aK0HBI
dororddexra. YpasHenue DitHmrerHa aia pororddexra. «KpacHas rpanuiia»

dororddekra.

Jasnenne cBera. OnwiTel I1. H. JIeOenena.

XHUMHUYECKOE EUCTBUE CBETA.

TexHuueckue ycTpoiicTBAa M NPAKTUYECKOE IPUMEHEHHE: (POTORIEMEHT,
dboTonaTuuk, coaHeuHast 6arapesi, CBETOIUO.

Jlemoncmpayuu

®ot0o3((heKT Ha YCTAaHOBKE C IMHKOBOM IMJIACTUHOM.

HccnenoBanue 3akoHOB BHeNIHETO GoTodddexTa.

CBeronnoy.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopma mo paccesHHro o -4acTHII.
IInanerapnas mopens aroma. Iloctymarsl bopa. M3nydenne wm mnorsomenue
(GOTOHOB TpHU MepexoJe aroMa C OJHOTO YPOBHSI SHEpPruuM Ha Apyrou. Bums
criekTpoB. CIEKTp YpOBHEH SHEPrUU aToMa BOJOPO/a.

BonHoBbIe cBoOMcTBa yactull. Bomubl ne bpoiinig. KopnyckyispHO-BOIHOBOM
yaJIA3M.

CHOHTaHHOE U BBIHYXKJICHHOE U3JTyYCHUE.

TexHnueckne YCTpPOWCTBA M MPAKTUYECKOE IPUMEHEHHUE: CHEKTPaIbHBIN
aHau3 (CIEeKTPOCKOM), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens omnbitTa Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

Habmronenne nmuHedyaThiX CIEKTPOB U3TyUEHUS.



Jlazep.

Yuenuueckuui sxcnepumenm, nabopamopHvie pabomuwl

Habroienre muHeIaToro ceKTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JOKAa3bIBAKOIINE CIOKHOCTh CTpOeHus sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pezepdopna 1mo  ompeneneHuro  cocTraBa
paavoakTUBHOro u3nydeHus. CBoiictBa anbda-, Oera-, ramMma-u3ay4deHHUs.
BiisiHME pagOaKTUBHOCTH HA KUBBIE OpPraHU3MBbI.

OTtkpeiTHE TIpoTOHA W HeWTpoHa. Hyknonnas monens siapa [eiizenOepra—
NBanenko. 3apsg sapa. MaccoBoe unciio sigpa. M30Tomnsl.

Anbda-pacnaa. ODJEKTPOHHBIM W TO3UTPOHHBIM Oera-pacmaa. [amma-
U3JydeHue. 3aKOH PaJMOAKTUBHOIO pacnaja.

OHeprusi CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. [ledext maccel aapa.

SnepHbie peakuuu. JleieHue U CUHTE3 SEP.

Snepnsiii peaktop. Tepmosimepubiii cuHTe3. [IpoOiieMbl UM TEPCHEKTUBBI
SAIEPHON DHEPTETUKU. DKOJOTUUECKUE ACIIEKTHI SIAEPHON SHEPrETUKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE MTO3UTPOHA.

MeTto1bl HAOJIFOIEHUS U PETUCTPALIMU JIEMEHTAPHBIX YaCTHLI.

®dyHnaMeHTanbHbIE B3auMOAeHCTBUSA. EAMHCTBO pU3nUecKol KapTUHBI MUpA.

TexHnueckne ycTpoMCTBA M MPAKTUYECKOE MPUMEHEHME: NO3UMETp, Kamepa
Buiibcona, simepHbIil peakTop, atToMHas Oomoa.

Jlemoncmpayuu

Cu€TYnK HOHUBHUPYIOIIHNX YACTHII.

Yuenuueckuui sxcnepumenm, rabopamophvie pabomul

HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (poTorpadusim).

Pa3zgen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Ortarnbl pa3BuTUs acTpoHOMHMHU. [IprKiiagHoe 1 MUPOBO33PEHYECKOE 3HAUYECHUE
aCTPOHOMMH.

Bun 3Bé3gHoro Heba. CozBe3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BHJIUMOE
JBUYKEHUE.

ConHeuHas cucreMa.

Connue. ConHeuyHass akTUBHOCTh. Mcrounuk sHepruu ConHua ©U 3BE3N.
3BE3BI, UX OCHOBHBIE XAPAKTEPUCTUKH. J(MarpamMma «CIEKTPAJIBHBIA KJIACC —
CBETUMOCTB». 3BE3/ABI IJIABHOW IIOCJIENOBATEIBHOCTU. 3aBUCHMOCTh «Macca —
CBETHUMOCTB» I 3BE3] TJIaBHOW IOCIIENOBATEIIBHOCTH. BHYTpEHHEE CTPOCHHE
3B€37. COBpEMEHHBIE MPEACTABJICHUS O MPOUCXOXKIECHUN U 3Bomonuu CosHLa u
3BE311. DTanbl )KU3HU 3BE3.



Mneunsiii Ilyte — nHama ['anmaktuka. Ilomoxxenune m aBuwkenue ConHia B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapel. UEpHBIE ABIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa060sa. Pazdoeranue rajmakTuk.
Teopus bosbiioro B3peiBa. PemkToBOE U31ydeHUE.

MacirabHas ctpykrypa BeenenHoit. MetaranakTuka.

Hepewménnbie mpo6ieMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

Hab6mtoneHns HeBOOPYKEHHBIM TJIA30M C MCIOJIb30BAaHUEM KOMITbIOTEPHBIX
IPUIIOKEHHUH 711 ONpeNiesIeHHsI TOI0KEHUsSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c0o3Be3usi CeBEepHOro Moymapus v sipkue 3BE3/bl1.

Hab6monenus B Teneckon JlyHsl, mianer, Mieunoro [TyTu.

O06o01mariee NOBTOpEeHUE

Ponb ¢u3uku M acTpOHOMHM B SKOHOMHYECKOW, TEXHOJIOIMYECKOM,
COLIMATBHON U 3THYECKOH cepax NesTeIbHOCTH YEIOBeKa, pOJib U MECTO (DU3UKH
U aCTPOHOMHUHU B COBPEMEHHOW HAYYHOU KapTHUHE MHUpPA, POib (HU3HUUECKOU TEOPUH
B (OpMUpPOBAaHUU TPEJCTAaBICHUN O (U3HYECKOW KapTUHE MHUpa, MECTO
(u3nuecKol KapTUHBI MUpa B OOILIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEJICTABICHUI O PUPOJIE.

Me:xnpeameTHblie CBA3M

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 Kiacce OCyIecCTBISIETCS C
y4ETOM CONEpKATEIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMu MAaTeMaTHKH,
OMOJOruHU, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvle nousimus, CBA3aHHBIE C MU3yYEHHEM METOAOB HAay4HOIO
NO3HAHUS: SIBJICHUE, HAy4yHbId (akT, runores3a, (u3nyueckas BEIMYMHA, 3aKOH,
TEOpHsi, HAOIIOICHHE, IKCIIEPUMEHT, MOJIEINPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pemieHWE CUCTEMBbl YPaBHEHUH, TPUTOHOMETPUYECKHE
(GYHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE
TOYKJIECTBO, BEKTOPhl M MX NPOEKLIHH HA OCU KOOPAHMHAT, CI0XEHHE BEKTOPOB,
IPOU3BOJIHBIE BJEMEHTapHbIX (YHKUMMA, TPU3HAKU TOJ00US TPEYroJIbHUKOB,
onpeieNICHUE IOMIAAN TUIOCKUX PUryp U 00bEmMa Tel.

buonoeus: snextpuueckue SBICHHS B JKUBOW MpUPOJE, KoyeOaTelbHbIC
JNBWKEHUS B )KMBOM MPUPOJE, ONTUYECKUE SIBIICHUS B KMUBOW NPUPOAE, ACHCTBUE
paaraly Ha >KUBbIE OPraHU3MBbI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAUIMUECKasi CTPYKTypa TBEPIBIX
T€1, MEXAaHU3Mbl O0Opa30BaHUSI KPUCTAUIMYECKONM pEIIETKH, CIEKTPATIbHbII
aHaJIN3.

l'eocpagpusi:  MarHUTHBIE TONIOCA 3€MJIM, 3aJe€Kd MAarHUTHBIX Py,
(doTochEMKa 3eMHOM MOBEPXHOCTH, MTPEJICKa3aHUE 3eMIIETPSCEHU .



Texnonocua: JUHUM DIIEKTpONEepenady, TI€HepaTop IEePEeMEHHOro TOKa,
AIIEKTPOJBUTATENb, WHAYKIIMOHHAS TI€4Yb, paaap, pPaguolNpHEMHUK, TEIEBHU30D,
aHTeHHa, tenepoH, CBU-meub, MpoOEKIMOHHBIM anmapaT, BOJIOKOHHAs ONTHKA,
cojHe4Has Oarapest.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMSA IIPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHoro mnpeamera «®duszmka» Ha ypOBHE CpeaHEro OOIIEro
oOpazoBaHus (6a30BbI YPOBEHB) JOKHO OOECIEUUTH JOCTHKEHHE CIIETYIOUTUX
JMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JIMUYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE PE3YNIbTaThl OCBOEHUS yueOHOTO npeameTa «Du3nKa» JOIKHBI
OTpaXkaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TO3UITMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUN, COOTBETCTBYIOLIUX
TPAIULIMOHHBIM IEHHOCTSIM POCCUUCKOr0 OOIIECTBA, PACIIUPEHHUE >KU3HEHHOTO
ONBITAa U OMbITA AESITEILHOCTH B MPOLIECCE Peaau3allid OCHOBHBIX HaIPaBICHUUN
BOCIIUTATEIIbHOW JIEATEIIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMK 00YJAIOIIErOCs KaK akTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUICKOr0 00IIEeCTBa;

MNPUHATHE  TPAJUIHUOHHBIX  OOIIEYEIOBEUECKUX T'YMAHHUCTUYECKUX U
JNEMOKPAaTUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPaKTAHCKOTO
0O0IIeCTBa, y4aCTBOBATh B CAMOYIIPABICHUH B 00Pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aUMOJICMCTBOBATH C COLMAIbHBIMUA UHCTUTYTAMHU B COOTBETCTBUU C
X QYHKIUSIMHA U HA3HAUYCHUEM;

TOTOBHOCTb K TYMAaHUTaPHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) MAaTPHMOTHYECKOT0 BOCTIMTAHHS:

chOpMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JIOCTHKEHUSIM
POCCHUICKUX YYEHBIX B 00JaCTH (DU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITHTAHMSA:

chOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUIECKOTO MTOBEICHMUSI;

CIIOCOOHOCTh OLIEHUBAaTh CUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC DPEIICHUS,
OPUEHTUPYACh HAa MOPaAJbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM 4YHUCJE B
JESITEIIbHOCTA YYEHOTO;

OCO3HAaHME JTUYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUYMBOTO OYIYIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
npucymiero Gu3nIecKoi HayKe;



5) TpyaoBOro BoCnuTaHMs:

HHTEpPEC K pasMYHbIM cdepaM mpodeCCHOHANBHONW IEATETHPHOCTH, B TOM
YUCJIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOM, YMEHHE COBEPILIATh OCO3HAHHBIN BHIOOD
Oynyieit mpodeccuu u peaan3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHIO U CaMOOOPa30BaHUIO B 00JIACTH
(GU3UKY HA TIPOTSKEHUN BCEH KU3HH,

6) KO0JI0rH4eCcKOro BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTh DKOJIOTUYECKONW KYJIbTYPbl, OCO3HAHHE TJIOOATHLHOTO
XapakTepa dKOJIOTHICCKUX TPoOIIeM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JECUCTBUN B OKPYIKAIOIIEH CpeJle HA OCHOBE
3HAHHUS LeJIed YCTOMYHUBOTO Pa3BUTHS YEJIOBEUECTBA,

paciiupeHue OIbITa AESTENbHOCTH JKOJIOIMUYECKOW HaNpaBIeHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 110 (PU3HUKeE;

7) eHHOCTH HAYYHOT 0 TIO3HAHMS:

chOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH;

OCO3HAHHME I[EHHOCTH HAy4YHOM JIeSITeIbHOCTH, TOTOBHOCTh B IIpoIiecce
M3ydeHus:  (QU3UKA ~ OCYIIECTBIATH  MPOSKTHYIO W HCCICIOBATEIBCKYIO
NeSITEeNbHOCTh UHJIMBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIEC YUeOHbIe 1eliCTBUS
ba3oBble Joruyeckue AeMcTBUA:
CaMOCTOSITEIbHO  (DOPMYJIMPOBATH W aKTyaJIM3UPOBaTh  MPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;
ONpPEACNSITh 1NN ACATEIIbHOCTH, 3aJaBaTh IApaMETPbl M KPUTEPUU HX
JIOCTVKECHUS,
BBISIBIAITH ~ 3aKOHOMEPHOCTH W TNPOTUBOPEYMS B  PACCMaTpPUBAEMBIX
(bu3MYECKUX SBICHUSAX;
pa3pabaTeiBaTh IJIAH PEIICHUS MPOOJIEMBI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B JIEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN IESATEIbHOCTH;
KOOPJMHUPOBATh W  BBINOJNHATH pabOTy B  YCIOBUSX  pealbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.
Bba3oBble ucciiegoBaTebCKue 1eCTBUS:
BIIQJICTh HAYYHOW TEPMHUHOJIOTHEN, KIFOUEBBIMU TMOHSITUAMU U METOAAMU
(du3nyecKoil HayKu;



BJIa/IETh HABBIKAMHU y4EOHO-HUCCIIEAOBATENBCKON U MPOEKTHOU JEATEIbHOCTH
B 00J1aCTH (DU3HKHU, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY TIOUCKY
METOJIOB pEIIEeHUs 3aJad (PU3NYECKOrO COACpPKAHUs, MPUMEHEHHIO Pa3IUYHbIX
METO/I0B [TO3HAHUS;

BJIAJIeTh BHMJIAMU JIEATEIBHOCTH 110 TOJYYEHHUIO HOBOIO 3HAHUS, €ro
UHTEPIPETAlliU, MPEeoOpa3oBaHUI0 M TPUMEHEHUIO B PA3IUYHBIX YYEOHBIX
CUTYyalUsIX, B TOM YHCJIE IPU CO3[JaHUU Y4E€OHBIX TPOEKTOB B 00JACTH (PUBHUKHU;

BBISIBJIATh [PUYMHHO-CJICAICTBEHHBIE CBSI3U M aKTyaJU3UpoBaTh 3ajadvy,
BBIJIBUTaTh THUINOTE3y €€ pEIIeHWs, HAXOAWTh apryMEHTHI Ui JO0Ka3aTelhCTBa
CBOUX YTBEp)KJICHUH, 337aBaTh MapaMeTpbl U KPUTEPUH PEIICHMUS;

aHAJIM3UPOBATH TIOJYYEHHbIE B XOJA€ pEUICHUS 3aJa4d  pPe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBHSIX;

CTaBUTh U (OpMyIupoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIIbHOM
JESITeTbHOCTH, B TOM YHCIIE TIPU U3y4YEeHUU PU3HKH;

J1aBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh TMEPEHOCUTh 3HAaHUS 1O (U3MKEe B MPAKTHUECKYIO O0JIaCTh
KU3HENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUTATh HOBBIE UJICH, MPEAJIaraTh OPUTHHAIBLHBIC TTOIXO/IbI U PEIICHUS;

CTaBUTb NMPOOJIEMBI U 3a/1a4H, TOMYCKAOIME aJIbTEPHATUBHbIE PELICHMUS.

Pabora ¢ undopmanmeii:

BJIaJIETh HABBIKAMH TMONy4eHUs HHPOpMAH (HU3HMUECKOTO COACPNKAHUS U3
UCTOYHHKOB PAa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh IIOHCK, AaHAJu3,
CHCTEMAaTH3allMI0 M WHTEPIPETalii0o MHPOPMAIUU PA3IWYHBIX BHIOB U (hopm
IPEJCTABJICHUS;

OLIEHWBATh JOCTOBEPHOCTH MH(OpMaIINK;

UCIIOJb30BaTh  CPEICTBA  MH(POPMALMOHHBIX M KOMMYHMKAI[MOHHBIX
TEXHOJIOTUN B PEIICHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3allMOHHBIX
3aJa4 € COOJIIOJIEHMEM TpeOOBAHUN HPrOHOMHMKH, TEXHUKM O€30IaCHOCTH,
TUTUEHBI, pecypcocOepeXeHHs, TMPaBOBBIX H  OSTUYECKUX HOPM, HOPM
uH(pOopMalMOHHON 0€30MMacHOCTH;

CO3[1aBaTh TEKCThl (DU3MUECKOTO COAEPKAHMSI B pa3IMYHBIX (opmaTax c
y4€TOM Ha3zHA4YCHUS UH(POPMAIIMH U 1EIeBOI ayIuTOPUH, BEIOUpasi ONTUMAIIbHYIO
(dopmy IpeacTaBICHUS U BU3yaIU3aliy.

KoMMmyHHKATHBHBIE YHUBEPCAJIbHbIE YYeOHbIe 1eiiCTBUS:
OCYIIECTBIJIATH OOIICHHE Ha YpOKaxX (DU3UKHA U BO BHCYPOUHOU JIEATEITLHOCTH;
pacrmo3HaBaTh MPEANOCHUIKA  KOH(QIMKTHBIX CHUTyallid W CMSATYaTh
KOH(DJTUKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAaraTb CBOKOD TOYKY 3PEHUA C HMCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

IMOHUMAaTh M HUCIOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW M WHJMBUIyalbHON
paboTHI;

BBIOMpAaTh TEMATHUKy W METOJBl COBMECTHBIX ACHCTBHM C y4&TOM OOIMIMX
WHTEPECOB U BO3MOXKHOCTEHN KaXXAOr0 YiIeHa KOJJICKTHBA,;

MPUHUMATh 1€MW  COBMECTHOW  JIESTEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JCUCTBUS MO €€ JOCTH)KECHHUIO: COCTaBJISITh IUIAH JICMCTBUMU,
pactpeieNisiTh POJu C Y4ETOM MHEHHUM YYaCTHUKOB, OOCYXJaTh pPe3yJbTaThl
COBMECTHOMU PadOTHI;

OLICHUBATh KAauye€CTBO CBOETO BKJIaJa M KaXJOr0 YYaCTHHMKA KOMAaHAbI B
001U pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TPOEKTHI, OLEHUBAaTh HJAEU C IO3MIUUA HOBU3HBI,
OPUTMHAIBLHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISAITh TO3UTHUBHOE CTPATETHMYECKOE TMOBEACHUE B Pa3JIMYHBIX
CUTYAITUAX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHHE, OBITh MHUITUATUBHBIM.

PeryasiTuBHBIEe YHUBeEpcaIbHbIe y4eOHbIE 1eiiCTBUSA
Camoopranmzanmsi:

CaMOCTOSAITETIHHO OCYIIECTBIIATh MO3HABATEIbHYIO NEATEIBHOCTh B OOJIACTH
Gu3MKH W acCTPOHOMHH, BBISBISTH NPOOJIEMBI, CTaBUTh U (HOPMYTHUPOBATH
COOCTBCHHBIC 3a]a4H;

CaMOCTOSAITETTFHO COCTABJATH TUIAH PEIICHUS PacuETHBIX M KaueCTBEHHBIX
3aj1a4, IJIaH BBIMOJIHEHUS MPAKTUYECKON paboThl ¢ yUETOM MMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MIPEIIIOYTECHHI;

JlaBaTh OLEHKY HOBBIM CUTYAallUsIM;

pacuIupaATh paMK{ yaeOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIH;

JieNaTh  OCO3HAHHBIM BbIOOp, aprymMeHTHpOBaTh e€ro, OpaTh Ha cels
OTBETCTBEHHOCTH 32 PEILICHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

COCcOOCTBOBaTh (DOPMUPOBAHUIO U TMPOSBICHUIO SPYIUIMH B 00JIACTH
(buU3MKH, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOIMOHATbHBIN HHTE/UIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsSIM, BHOCHUTh KOPPEKTUBBHI B ACSTEIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJaJI€Th  HABBIKAMHU  [O3HABATENLHOM  pedIeKCHu  KaKk  OCO3HAHUS
COBEpIIAEMbIX JEMCTBUM M MBICIUTENbHBIX MPOLECCOB, UX pE3yJIbTAaTOB U
OCHOBAHUI;

UCTIOIb30BaTh MPUEMBI pepIIeKCHU ISl OLIEHKH CHUTYallid, BHIOOpa BEPHOTO
peleHus;



YMETh OIICHHBAaTh PHUCKHM U CBOECBPEMEHHO INPUHUMATh PELICHUS IO HX
CHIKEHUIO;

OPUHUMATh MOTHUBBI M apryMEHThl JAPYTHX MpU aHaJIU3e pPe3yJbTaToB
JeSITeNbHOCTH;

IPUHUMATD ce0sl, MOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTBl JAPYTUX TpPH aHaIM3€e pe3yJbTaToB
JeSITebHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO APYIMX Ha OIIMOKH.

B mporiecce AOCTM)XEHHUS TUYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI
no ¢u3Mke A8 YPOBHSA CpeaHero oOmero oOpa3oBaHHUs Yy OO0y4aromuxcs
COBEPIICHCTBYETCS IMOIIMOHATBHBIH WHTEIUICKT, Ipenoararnui
c(OpPMHUPOBAHHOCTB:

CaMOCO3HAHMS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSTHHE, BHJIETh HAIPaBIEHUs Pa3BUTHUS COOCTBEHHON SMOIMOHAIBLHOM cepsl,
OBITH YBEPEHHBIM B ce0e;

CaMOperyJIMpPOBaHUs, BKIIOYAIOIIEI0 CAMOKOHTPOJIb, yMEHHE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTh aJanTHUPOBATHCA K
AMOIMOHAIBHBIM U3MEHEHUSM H MPOSBISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlMH, BKJIIOYAIOIIEH CTPEMJICHUE K JOCTHMKEHMIO 1€ U
ycIrexy, ONTHUMHU3M, HHHIIMATUBHOCTb, YMEHHE IEHCTBOBAaTh HCXOIs M3 CBOUX
BO3MOKHOCTEH;

OIMMATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AYMOIIMOHAIIEHOE COCTOSTHHUE
ApYTUX, YYUTBIBaTH €r0 TMPU OCYIIECTBICHHH OOIICHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONEPEKUBAHUIO;

COITMABHBIX HABBIKOB, BKITIOYAIOIINX CIIOCOOHOCTH BHICTPAUBATh OTHOIIICHHS
C IPYrUMH JIFOJIbMHU, 3a00TUTHCS, MPOSIBIIATH HHTEPEC U pa3pemiaTbh KOH(IUKTHL.

INPEAMETHBIE PE3YJIbTATBI

K koHuy obOyuyenuss B 10 kjacce npeameTHbie pe3ysibTaTbl Ha 0a30BOM
YPOBHE JTOJKHBI OTPaXXaTh CHOPMHUPOBAHHOCTH y 00 YJAIOLTUXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MpUMepax pojb U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHpa, B Pa3BUTHUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B IPAKTUYECKON AEATEIBHOCTH JIIOAEH;

YYUTBHIBaTh TPAHUIBl TNPUMEHEHHMS] H3YyYEHHBIX (U3NYECKUX MOJENEH:
MarepualibHasl TOYKa, MHEepIUalIbHas CUCTEMa OTCU€Ta, a0CONIOTHO TBEPAOE TEIIO,
VJICAIIbHBIN T'a3, MOJEIA CTPOECHUS Ta30B, JKUIAKOCTEU U TBEPIABIX TEJ, TOUCYHBIN
ANEKTPUUECKUH 3apsijl PU PelIeHUH (PU3NYECKHUX 3a]1ay;

pacrno3HaBaTh (pU3MYECKUE SABJICHUS (TPOIIECCHI) U OOBICHITH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISPHO-KMHETUYECKOW TEOPUU CTPOEHMs BEIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JBUKEHUE, CBOOOJIHOE TMaJeHUE TeJ, IBUKEHUE IO OKPYKHOCTH, HWHEPLHS,
B3auMojielicTBUE Tel, AUPPy3usi, OPOYHOBCKOE JBHKEHUE, CTPOCHHUE KHMJIKOCTEH
Y TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl MPU HArPEBAHHUHM (OXJIAXKEHUH), TEIIIOBOE
paBHOBECUE, UCHAPEHHE, KOHJEHCALWs, IUIABJICHUE, KPUCTAJUIM3ALMS, KUIICHUE,
BJIQXKHOCTh BO3/1yXa, MOBBIIICHUE JIaBJICHUS T'a3a IIPU €ro HarpeBaHWU B 3aKPbITOM
cocyzle, CBsSI3b MEXKIy IapaMeTpaMH COCTOSIHMSI Ta3a B HM30IpoLeccax,
ANEKTPU3ALUS TEN, B3aUMOJIEUCTBUE 3apA0B;

ONKCHIBATh MEXAHUYECKOE ABUKEHUE, UCIOJIb3Ys (U3MUECKUE BETUYMHBI:
KOOpAMHATa, IyTh, NEPEMEIIEHHUE, CKOPOCThb, YCKOPEHHME, Macca Teja, CHIIA,
UMITYJIbC TE€Jla, KWHETUYECKash dHEPrusi, MOTEHUUAIbHAS SHEPIUsi, MEXaHUYecKas
pa0oTa, MexXaHHWYecKass MOLIHOCTb; IPHU ONHMCAHUU NPAaBUIBHO TPAKTOBATh
(U3NYECKUN CMBICT HCHOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHHUS W EIUHHUIIBI,
HaXoAUTb (OPMYJIbI, CBA3BIBAIOIIUE NAHHYIO (PU3MUECKYIO BEIMYMHY C JIPYTMMHU
BEIMYHHAMMU;

OIMCBHIBATh H3YYECHHBIC TEIJIOBbIE CBOWCTBA TE€I U TEIUIOBBIE SIBJICHMUS,
UCNOIb3ysd (PU3NYECKUE BEJIMYMHBL: JaBJICHUE Ta3a, TEMIIEpaTypa, CpeaHss
KHMHETUYECKasi SHEPrusl XaOTUUYECKOro JBUYKEHUS MOJIEKYJ, CPEIHEKBaApaTUuyHas
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEILJIOThl, BHYTPEHHsIsI SHeprusi, padbora rasa,
KO3((PUIIMEHT TMONEe3HOr0 JEHCTBUSA TENJOBOrO JBUTATENs; MpPU OINHCAHHUM
OPaBUIBHO TPAaKTOBaTh (PU3UYECKHI CMBIC MCIOJIb3YyEMbIX BEJIWYUH, UX
0003HAaYEHUs] W E€AUHULBL, HAaXOAUTh (OPMYINbI, CBS3BIBAIOIINE JAHHYIO
(U3MYECKYIO BEIMYMHY C IPYTUMU BETUYMHAM;

OIHCHIBATh U3YYEHHBIE AIEKTPUUECKHE CBOMCTBA BELIECTBA U 3JIEKTPUUECKUE
ABJICHUS (ITPOLIECCHI), UCTONB3Ys (PU3MUYECKHE BEIMUMHBL: AJIEKTPUUECKHUM 3aps/l,
ANEKTPUUECKOE M0JI€, HANPSKEHHOCTh MOJISA, MMOTEHIMAN, PA3HOCTh IMOTEHIINAJIOB;
Opy ONHMCAHUM TMPABWILHO TPAKTOBaTh (PU3MYECKUA CMBICT HCHOJIb3yEeMbIX
BEJIMYMH, MX OOO3HAUEHUs W EAMHUIBI; YKa3blBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JaHHYIO (PU3UYECKYIO BEIMYUHY C JPYTUMHU BEIMUYUHAMU;

aHAJIM3UPOBATh (DU3MUECKHUE MPOLECCHl U SBIECHUS, HUCIOJB3Ys (U3NYECKUE
3aKOHBI M MPUHLMIBL 3aKOH BceMupHOro tsarotenus, |, |1 u Il 3akonsr HeroToHa,
3aKOH COXpPaHEHMsI MEXaHWYECKOW DSHEPruu, 3aKOH COXPAaHEHUS HMIIYJIbCa,
OPUHLHUIT CYNEPNO3ULUN CUJI, TNPUHIUI PABHONPABUS HHEPLUHUAIbHBIX CHCTEM
OTCY€Ta, MOJEKYISIPHO-KMHETHUYECKYIO TEOPHIO0 CTPOEHHUSI BEIIECTBA, TIa30BbIE
3aKOHBI, CBA3b CPEIHENH KMHETUYECKOM 3HEPIUMH TEIUIOBOTO JABHKEHHUS MOJIEKYH C
a0COJIIOTHOM TEeMIIEpaTypoil, MEepBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS
ANEKTPUUYECKOro 3apsiaa, 3akoH KylloHa, NpU 3TOM pa3inyarh CIOBECHYIO
(OpMYyITUPOBKY 3aKOHA, €r0 MATEMAaTUYECKOE BBIPAKEHUE U YCJIOBUS (TPaHMULIBI,
00JacTH ) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TMPUHIUIBI JCHCTBHS ~ MalluH, NpHOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3Nuyarh YCIOBHS UX O€30MacHOr0 MCIOJIh30BAaHUS B
MIOBCETHEBHOM YKU3HU;

BBITMIOJIHATh JKCIHEPUMEHTHI TI0 HCCICIOBAHUIO (PU3UYECKUX SBICHUU H
IPOIIECCOB C KCIOJBb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEPEHMH, MpH 3TOM
dbopMmynupoBaTh MOpoOJEMYy/3alauy W THUIOTE3y Yy4eOHOro HSKCIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 TMPEAJIOKEHHOTO O0OPYIOBaHUS, MPOBOIUTH OIBIT U
(GopmMynupoBaTh BHIBOJIBI,

OCYILIECTBIISITh MPSMbIE U KOCBECHHBIE M3MEPEHUsT (PM3NUECKUX BEITUYHH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIM CIOCOO M3MEpPEHHUsT M MCIOJIb30BATh H3BECTHHIC
METO/bI OLIEHKH MTOIPEITHOCTEN U3MEPEHUN;

UCCIIEZIOBATh  3aBUCHUMOCTH  MEXIy  (U3MYECKMMM  BEJIMYUMHAMHU  C
WCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUH, NMPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY,
(uKCcHUpOBaTh pPE3yJbTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3NYECKUX BEIUYHUH B
BUIe TaOnuil U TpaduKOB, 1eJaTh BEIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBAHMS;

co0Jro1aTh MpaBuiia OE€30MIaCHOrO TPyAa IpU MPOBEIECHUU HCCIEIO0BAaHUM B
paMKax y4eOHOro »SKCIIEpUMEHTa, YYEOHO-MUCCIIEN0BATEIIbCKOW W IPOEKTHOU
JESITEIbHOCTA C HCIOJIb30BAHUEM H3MEPHUTEIBHBIX YCTPOWCTB M JTAOOPATOPHOTO
000py1I0BaHHUS;

pelatb pacy€THbhIE 3aJayd C SBHO 33JaHHONW (PU3UYECKOW MOJEINbIO,
UCMOJb3Ysl PU3NYECKUE 3aKOHBI M IPUHLIMIIBI, HA OCHOBE aHaIM3a YCIIOBUS 33JauH
BbIOMpATh (PU3UUECKYIO MOJEIb, BBIACIATh (PU3NYECKHUE BETUYMHBI U (POPMYIIBI,
HEoOXoAuMble U €€ pelieHHUs, MPOBOANTHh PACUEThl U OLIEHWBATH PEAbHOCTD
HOJyYEHHOTO 3HaYEHUS (PU3UYECKOMN BETUUHHBI;

pelaTh KayeCTBEHHBIC 33/]a4H: BRICTPANBATh JIOTHUECKH HETPOTUBOPECUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOoil Ha H3Y4YECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
buznYecKue sIBICHUS,

UCIOJb30BaTh  IpPU  PEIIEHUM  y4yeOHbIX  337ad  COBPEMEHHbIE
MH(OPMAIIMOHHBIE TEXHOJIOTUU JIJIsl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUN
U TPEICTABICHUS y4EOHOM M HAYyYHO-NOMYISAPHOM MH(POpMAaLMH, MOITYYEHHOU U3
Pa3NUYHBIX HICTOYHUKOB, KPUTHUECKH aHAJIH3UPOBAThH MOTYyIaeMyI0 HHPOPMAIIHIO;

IPUBOAUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, OOBSICHEHHE IIPOLECCOB OKPYXKAIOUIErO0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUA MO (U3MKE B MOBCEIHEBHOM >KU3HU
Ul obecnieueHus: 0€30MacHOCTU MpU OOpalIeHUuH ¢ TpUOOpaMHu U TEXHUYECKUMU
yCTpPOWCTBAaMU, JUIsl COXPAHEHHsI 3[I0POBbSI U COOJIIOJEHUSI HOPM 3KOJOIMUECKOTo
MTOBEJACHUS B OKPYXKAIOIIEH CPEIIE;



paboTarh B TpYINE C BBIIOJHEHUEM PA3JIMYHBIX COLMAIbHBIX POJEH,
IJIAHUPOBaTh pabOTy TPYHOIbl, PaMOHAIBHO PpPAaCOpPENeNiaTh OO0S3aHHOCTH U
IJIAHUPOBATh JIESITENbHOCTh B HECTAH/IAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLICHUBATH
BKJIQJT KQXKJOTO U3 YYaCTHUKOB I'PYIIILI B PEIICHUE pacCMaTprUBaeMOi POOJIEMEI.

K konmy obOydenuss B 11 kjacce mnpeameTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH Y OO YUAIOIIUXCS YMEHU:

JIEMOHCTPUPOBATh Ha MPUMEpPAx poJib U MECTO (Pu3UKU B (HOpMUPOBaAHUU
COBPEMEHHOM HAay4YHOM KApTHHbI MUpPA, B Pa3BUTUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B IPAKTUYECKON IEATEIIbHOCTH JIFOAEH, LEIOCTHOCTh M €IUHCTBO
¢dbuznuecKkor KapTUHBI MUPA;

VUUTHIBATh TPAHUIIBI TPUMEHEHHUS M3YUYCHHBIX (U3UUYECKUX MOJICIICH:
TOYEUHBIA AJEKTPUUYECKUN 3apsijl, Jy4 CBETA, TOUEUHBIM UCTOYHUK CBETA, A/IEpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO siApa NPH PEIIeHUH (DU3NIECKUX
3a/1ay;

pacmno3HaBaTh (PU3UYECKUE SBJICHUS (IIPOIECCHI) U OOBICHITH UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHU U KBAaHTOBOM (PU3MKU: dJEKTPUUECKAs TPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBHUS TOKA, B3aUMOJCHCTBHE
MAarHuTOB, JJICKTPOMAarHUTHasE WHAYKIUs, JACHCTBUE MAarHUTHOIO TIOJIA Ha
IPOBOJHUK C TOKOM U JIBIDKYIIMMCS 3apsij, SJCKTPOMAarHUTHBIE KojieOaHus U
BOJIHBI, MPSMOJIMHEMHOE paclpOCTPaHEHUE CBETa, OTPAKECHHUE, MPEIOMIICHHUE,
uHTepepeHnus, AUGpakiys W MOoJIsIpuU3alus CBeTa, JUCIEPCUS  CBETAa,
dotornexkrpuueckuii dpdekt (pororddekrt), cBeToBOE NaBlieHHE, BOZHUKHOBEHUE
JMHEWYATOro CIEeKTpa aroMa BOAOpPOAA, €CTeCTBEHHAas M MCKYCCTBEHHas
PaaNO0aKTUBHOCTE;

ONMKUCHIBATh W3y4YEHHBIE CBOMCTBA BeIIeCTBA (JIEKTPUUYECKUE, MArHUTHBIC,
ONTUYECKHE,  AJEKTPUUYECKYID  MPOBOAMMOCTh  pa3lIMYHBIX  Cpel) W
AJICKTPOMArHuTHBIE SIBJCHUS (TIPOLIECCHI), HCIONb3Yysd (PU3nueckue BETUYUHBI:
AJIEKTPUYECKUN 3apsijl, CWJIa TOKA, DJIEKTPUUECKOE HAMPSIKEHUE, DIIEKTPUUECKOE
COINPOTHUBIICHHUE, PA3HOCTh MOTECHIIMAJIOB, AJIEKTPOJBIIKYINAS CHia, paboTa TOKa,
WHIYKUWAST MAarHUTHOrO Tmoyisl, cuia Ammnepa, cuina JlopeHna, WHIYKTHBHOCTb
KaTyIlKU, SHEPrus HJICKTPUYECKOr0O U MAarHUTHOrO TMOJIEH, Mepuoj U YacToTa
KoseOaHuid B KOJIOATEJIbHOM KOHTYpe, 3apsll M cujla TOKa B IpoIllecce
FapMOHUYECKUX JJIEKTPOMAarHUTHBIX KojeOaHuil, (QOKYyCHOE pacCTOSHHE W
ONTUYECKAs] CHWJIa JIMH3bI, MPU OINKHCAHUU MPABUILHO TPAKTOBATH (PUIHMUECKUN
CMBIC]T HCIIOJIb3YeMbIX BEIUYMH, MX OO0O3HAUECHHUS U EIUHMIIBI, YKa3bIBaTh
bopMyJibl, CBS3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIWYMHY C JPYTUMH
BEJIMYMHAMMU;

ONMUCHIBATh HW3YYECHHBIC KBAHTOBBIC SIBJICHUS W MPOLECCHI, HCIOIb3Y
dbu3nYecKre BEIMYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJH, JIJIMHA BOJHBI M



94acToTa CBETa, SHEPTUs U UMIYIbC (DOTOHA, TIEPHOJ] IMOTypaciaaa, YHEPTUS CBS3H
aTOMHBIX SiZIep, NpPU ONMUCAHUM TPABUIBLHO TPAKTOBaTh (PU3UUYECKUI CMBICTT
UCIOJIb3YEeMbIX BEJIMYUH, MX OOO3HAYEHUS W EIUHMIIBI, yKa3bIBaTh (OPMYIIb,
CBSA3BIBAIONIME JIAHHYIO (PU3MYECKYIO BEJIMYMHY C JAPYTMMH BEJIMYHUHAMU,
BBIUUCIISATh 3HAUCHUE (PU3NYECKOIN BEIIMYUHBI;

aHAIM3UPOBaTh (PU3UYECKUE MPOIECCHl U SBJICHUS, UCIOIB3YS (PU3nuecKue
3aKOHBI M MIPUHIUINBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIILHOTO U MapaJlIeIbHOTO
COCAMHEHUSI NPOBOJHUKOB, 3akOoH Jlxkoyis—JleHla, 3aKOH 3JIEKTPOMArHUTHOM
WHYKIIUH, 3aKOH MPSIMOJIMHEHHOIO PaclpOoCTpaHEHUsI CBETa, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI TPEJIOMJICHUS CBETa, ypaBHEeHHWE ODWHINTEHHA it Gorodddekra,
3aKOH COXPAHEHHSI SHEPruH, 3aKOH COXPAHEHUs UMITYJIbCa, 3aKOH COXPaHEHUs
AIEKTPUUECKOr0 3apsia, 3aKOH COXPAaHEHMs] MAcCOBOIO 4Mcia, nmocrynaarsl bopa,
3aKOH PaIMOaKTUBHOTO Paciajia, Mpy 3TOM Pa3InyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BBbIpAKEHUE U YCIOBUA (IFpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OIpEACIIATh HApaBJICHHE BEKTOPa UHAYKIIMM MAarHUTHOTO TOJI TPOBOAHUKA
C TOKOM, CUJIbl AMriepa U cuiibl JIopeHiia;

CTPOUTb M OIKCHIBaTh H300paKEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKaJIoM,
TOHKOMW JIMH30M;

BBITIOJIHATh JKCIEPUMEHTHI IO MCCICIOBAHUIO (DU3UYECKUX SIBICHUU U
MPOLIECCOB C HCIIOJb30BAHUEM TMPAMBIX U KOCBEHHBIX HM3MEPEHUMN: MpPU STOM
dbopMmynupoBaTh MOpoOJEMYy/3alauy W THUIOTE3y Yy4eOHOro HSKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO OOOpYJOBaHUs, MPOBOJIUTH OMNBIT U
(dbopMynHpOBaTH BEIBOBL;

OCYIIECTBIIATh MPSIMbIE U KOCBEHHbIC M3MEPEHUsT (PU3NUECKUX BEIUYUH, TIPU
ATOM BBIOMpATh ONTUMAIBHBIN CMOCOO WM3MEPEHHS M HCIOJIh30BaTh W3BECTHBIC
METO/bI OLIEHKH MTOIPEITHOCTEN U3MEPEHU;

UCCIIEIOBAaTh 3aBUCUMOCTH (DU3MYECKHX BEIUYMH C HCHOJIb30BAaHUEM
NPSAMBIX HM3MEPEHHI: TMPU OSTOM KOHCTPYMPOBATh YCTAaHOBKY, (DUKCHPOBATH
pE3yNbTAThl MOJTYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEIMYUH B BUJIE TAOIHI] U
rpauKoB, 1eTIaTh BEIBOJBI IO pe3yIbTaTaM UCCIICOBAHUS;

co0nrofaTh mpaBuiia 0€30MaCHOTO Tpy/Aa MpH MPOBEICHUM WCCIIEIOBAaHUN B
pamMKax y4yeOHOro HSKCIEPUMEHTa, Y4eOHO-MCCIIEOBATEIbCKOM W MPOECKTHOU
NEATeIbHOCTA C HUCIOJb30BAaHUEM HU3MEPUTEIBHBIX YCTPONCTB U J1Ia0OpaTOPHOTO
000pyI0BaHHUS;

pelarb pacy€THbIE 3aladyd C SBHO 33JaHHOW (PU3UYECKOW MOJEINbIO,
UCTIOJIB3Ysl (PM3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3a7a4u
BbIOMpATh (HU3MYECKYIO MOJIEIb, BBIIENATh (PU3MUYECKHE BEIMYUHBI U (HOPMYIIHI,



HEOOXOUMBbIC JJig €€ pEILCHUS, MPOBOAUTh Pacu€Thl U OLICHUBATH PEATbHOCTD
MOJTY4E€HHOI 0 3HaueHUs (U3NIECKON BEJIMUUHBI;

pemaTh KaYeCTBEHHBIE 33J]a4: BBICTPAUBATD JIOTUYECKH HEMTPOTUBOPEUHUBYIO
LETMOYKY paCCYKJICHUWA C OMOpOM HAa H3YYEHHBIC 3aKOHbI, 3aKOHOMEPHOCTH H
(bu3UYECKHe SIBICHUS,

UCIONb30BaTh ~ TpPU  PEIIEHMH  y4eOHBIX  3a7ad  COBPEMEHHBIC
nH(pOpPMaLIMOHHBIC TEXHOJIOTUM JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIpe/ICTaBlIeHUs] Y4eOHON M HAay4YHO-TIOMYJISIPHOW MH(OPMAIUU, TTOTYICHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKN aHAJIM3UPOBATH MOJTydyaeMyro HHpopMaIuio;

OOBSICHATH TPHUHIUIIBI JEHCTBUS MAaIlUH, NPUOOPOB U TEXHUUYECKHUX
YCTPOWCTB, pa3inyarh yCIOBUS MX OE30MACHOr0 MCMHOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

MPUBOJIUTH MPUMEPHI BKJIaZa POCCUUCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBICHEHHE IPOILIECCOB OKPYXKAIOIIETO MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KU3HU
JUTsl obecnieueHus: 0€30MacHOCTU MPU OOpalIeHUH ¢ IpUOOpaMHu U TEXHUYECKUMU
YCTPOUCTBaMHU, JJII COXpPAHEHUS 3I0POBbS U COOIIOJICHUS HOPM IKOJIOTHYECKOTrO
IIOBEJICHUS B OKPYXKAIOILIEN Cpele;

paboTath B TpYIIE C BBIIOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIbI, PAIMOHATBLHO paCIpeAessTh OOS3aHHOCTH H
MJIAHUPOBATh JCSATEIHHOCTh B HECTAHJIAPTHBIX CUTYalUsIX, aJICKBaTHO OIICHUBATH
BKJIJT KQXKJOT0 U3 YYaCTHUKOB I'PYIIILI B PEIICHUE pacCMaTpruBaeMOi MPoOIEeMBI.



TEMATHNYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounuecrBo yacos JIEKTPOHHBIE
HaumeHoBaHMe pa3/iesioB H TeM nudpoBbie
Ne n/m P Kourposbubie | IlpakTuyeckue (upp )
NMPOrPaMMBbI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/bl HAYYHOI'O IO3HAHUSA
b K
1.1 du3rka ¥ METObI HAYYHOT'O ITO3HAHUS 2 htlfggjjr?]?:gi)gg [7E41DF72
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
bu6moreka [JOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 7
Hlunamitca https://m.edsoo.ru/7f41bf72
bubmioreka [IOK
2.3 3aKOHBI COXPAaHEHHUS B MEXaHHUKE 6 1 1 https://m.edsoo. ru/7f41bf72
Hroro mo pazneny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/INHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHH €THY €CKOM 9 1 bubmuotexa [IOK
' TEOpHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2 1 1
3 OCHOBEI TEPMOZHHAMIIKi1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEIIeCTBa. 5 bubmotexa [JOK

®dazoBbI€ NMEPEXOABI

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

Uroro no pazneny

24

Paznen 4. JIEKTPOJAMHAMUKA

bu6mmoreka [JOK
4.1 C) 10
fleKTpoctatiica https://m.edsoo.ru/7f41bf72
ITocTosHHBIN nekTpuueckuil Tok. Toku B bubmmoreka LIOK
4.2 12
pa3IMYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 22
Pe3epBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KITACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TemM udposbie
Ne n/m pasi Kontpoasbnsbie | IlpakTuyeckue (pp )
NpOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOANHAMUKA
MarnuTtHoe noJje. DJIeKTpoMarHuTHast bu6motexa [IOK
1.1 11 1 3
AHIYKIUS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
MexaHH4eCcKHe 1 3JIeKTPOMarHUTHbIC bu6motexa [IOK
2.1 9 1
KoJIeOaHus https://m.edsoo.ru/7f41c97c
99 MexaHuuecKue 1 3JEKTPOMarHUTHbIE 5 1 bubmmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmorexa [IOK
2.3 (0] 10 3
Ha https://m.edsoo.ru/7f41c97c
Nroro no pazneny 24

Paznen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBbHOCTH

OCHOBBI ClielIMaIBbHON TEOPUHU bubmotexa [JOK
3.1 4 1
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
. but6moreka [JOK
4.1 6] 6
JICMCHTbL KBATITOBOI OTITHIH https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atroma 4 bu6morexa [IOK



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 AToMmHOE S11pO

bubmmoreka [IOK
https://m.edsoo.ru/7f41c97c

Uroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUWU U ACTPOPU3UKHU

5.1 DJeMeHTHl aCTPOHOMUU U aCTPO(PU3UKH 7 Eifsigfzgjogzﬁfﬂcg?c
Htoro no pazgeny 7
Paznen 6. OBOBLIAIOHIEE IIOBTOPEHHUE

6.1 Ob6o0miaro1ee MOBTOPEHNE 4 E;fg;;fg:ogzﬁmmgk
Utoro no pazneny 4
PesepBHOE Bpems 3
OBUIEE 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




ITOYPOYHOE IINTAHUPOBAHHME

10 KUIIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne ara undposBbie
Tema ypoka Konrpoabnsie | IlpakTnueckue A p
n/n Bceero H3yYeHus1 | oOpa3oBaresibHbIE
padoThI padoThI
pecypcsl
®duznka — HayKa O PUPOJE.
1 Ha e Me (})] bl HOfHa].;)HIiI 1 bubmmorexa [IOK
HbIE MET
b A https://m.edsoo.ru/ff0c32e2
OKpY’KaIOIIEero Mupa
Poins 1 MecTO pu3uku B

5 (hopMUPOBAHUU COBPEMEHHOM 1 bubmuorexa [IOK
Hay4YHOM KapTHHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MNPaKTUUYECKON JIESTEIIbHOCTH JIFOJIei
MexaHnueckoe IBUKEHHUE.

3 OTHOCHUTEIHPHOCTh MEXaHUYECKOTO 1 bu6mmoreka [JOK
nBwxeHns. Ilepemenienue, ckopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NPAMOIMHENHOE 1 bubmmorexa LIOK
JBYDKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE PSMOJIIMHEWHOE 1 bubmmorexa [IOK
IBYDKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe azieHne. Y CKOpeHue 1 bubmotexa [JOK
CBOOO/IHOr O MaIeHus https://m.edsoo.ru/ff0c39cc
KpuponuneitHoe 1BHKEHHE.

7 pil| €HHE MaTePHAITBHON TOYKH T10 1 bubmmorexa [IOK

BIDKEHUE MAT
P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpunuun otHOCUTENBHOCTH ["anuiest. 1 bubmioreka [IOK



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

WNuepuyanbHble CHCTEMBI OTCYETA.
IlepBeii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Tpuniumn

9 Cynepno3uuuu cui. Bropoit 3aKoH bubmiorexa LIOK
. https://m.edsoo.ru/ff0c3be8
HproTOHA 151 MaTepruanbHON TOUKH

10 Tpetuit 3akon HperoToHa 1151 bu6mmoreka [JOK
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoOro Tsarorenus. Cuna

11 Tshxectu. IlepBas kocMuueckas br6amorexa [IOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoappuuneHT Tpenus.

13 Cuna cI;npOTHBnel?Hqs)l npu mmiemm bu6amorexa [IOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUJKOCTH UJTH Ta3e
[loctynarenpHo€E U BpalaTeabHOe

14 JIBIKEHUE a0COIIOTHO TBEPOTO Tela. bubmuotexa [JOK
MowmenT cuitbl. [1neqo cunbl. Y cnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHA TBEPJIOTO TENIA
HMirynbc MaTepHaIbHOM TOYKH,

15 CHUCTEMbI MATEPUAIBHBIX TOUEK. bubmmorexa [IOK
HNmnynbe cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE ABMKEHUE
PaboTa 1 MOIIHOCTH CHJIBL.

16 Kunernueckas sHeprus MaTepuaibHON bubmorexa [IOK
toukH. Teopema 00 U3MeHEHUHU https://m.edsoo.ru/ff0c4502
KUHETUYECKOW YHEPTUH

17 [TorennuanbHas SHEPrusl. bubmmorexa LIOK



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

[ToTreHuunanbHas SHEPrUus yupyro
ne(pOpMUPOBAHHON MPY>KUHBI.
[ToTeHnmanbHas SHEPrUs Teaa BOIM3H
MTOBEPXHOCTH 3EeMJIN

https://m.edsoo.ru/ff0c461a

18

[ToreHnmanbHbIE U HENOTEHLUAIBHBIE
cuiibl. CBsi3b pabOThI
HEMOTEHIMAJIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOW dHEPruu CUCTEMBI TEIl.
3aKOH COXpaHEHUs MEXaHUUECKOMN
SHEPIrUU

bubmioreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas pabora
«HccnenoBanue cBsi3u pabOThI CHITBI C
HU3MEHCHHUEM MEXaHUYECKON SHEPruu
TeJla Ha IPUMEPE PACTDKCHUS
PE3UHOBOT'0 KTy Ta»

20

KonrtponsHas pabora o reme
«Kunematuka. JInHaMuka. 3aKOHbI
COXPaHEHUS B MEXaHUKE»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJIOKEHHSI MOJICKYJISIPHO-
KWHETHYeCcKoi Teopuu. bpoyHoBckoe
newkenue. Juddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc?

22

Xapakrep ABUKCHUS U

B3aMMO/ICH CTBUS YaCTHUL] BELIECTBA.
Mopnenu CTpoeHHs Tra30B, KUJIKOCTEN
Y TBEPABIX TEIl

23

Macca mosexyan. KonndectBo
BemiecTBa. [loctossHHass ABoraapo

24

Tennosoe paBHoBecue. Temneparypa
u e€ usmepenue. lllkana remnepatyp



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

Lenbcus

HNneanpueni raz B MKT. OcHoBHOE

bu6mmoreka [JOK

25 ypaBHeHre MKT https://m.edsoo.ru/ff0c4fde
AbcomroTHas TeMIiepaTypa Kak Mepa
26 CcpenHel KMHETUYEeCKOW SHEPT UM bubmuotexa [JOK
JIBUJKEHUS MOJIEKYJI. YpaBHEHUE https://m.edsoo.ru/ff0c511e
MenpneneeBa-Kinaneiipona
27 3akon JlanpToHA. 1'a30BbIC 3aKOHBI
JlabopaTopHas pabora
98 «MccnenoBanue 3aBUCUMOCTU MEXY
napaMeTpaMu COCTOSHUS
pa3pexeHHOr 0 ra3a
29 M3omporweccsl B ueanbHOM ra3e U ux bubmuorexa IIOK
rpaduyeckoe npecraBieHue https://m.edsoo.ru/ff0c570e
BnyTtpennss sHeprus
TEPMOJIMHAMUYECKOW CUCTEMBI U
30 crocoOsl €€ n3menenus. Konmmaectro bu6moreka [JOK
TEIJIOTHI ¥ paboTa. BHyTpeHHsIs https://m.edso00.ru/ff0c5952
SHEPrus OTHOATOMHOT' O HJ1€aJIbHOI0
rasa
31 Buns! rermionepenauun bubmorexa HOK
https://m.edsoo.ru/ff0c5c36
VYaenpHas TEMIOEMKOCTD BEIIECTBA.
bu6mnoreka [JOK
32 KonudecTtBo TenaoTsl npu
. https://m.edsoo.ru/ff0c5¢36
Terionepenaye. AnnadbaTHbIN MPoIece
33 IlepBblii 3aKOH TEPMOJINHAMUKHU U €70 bubmuoreka LIOK
IIPUMEHEHUE K U30IPOLIeCCaM https://m.edsoo.ru/ff0c5efc
34 HeoGpaTtuMocTsh mpoiieccoB B bubmmorexa [IOK



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

npupojie. Bropoii 3akox
TEPMOJUHAMUKHI

https://m.edsoo.ru/ff0c6230

[Tpunuun aeiicteus u K11/ Tennosoit

bu6mmoreka [JOK

35 MaIIHBI https://m.edso0.ru/ff0c600a
36 [ukn Kapuo u ero KI1J]
37 OKOJI0ru4ecKne npodaeMbl
TENJIOHEPT €TUKU
38 O6o0maromuii ypok «MoJieKyisipHast bubmotexa [JOK
¢usuka. OCHOBBI TEPMOAMHAMUKID) https://m.edso00.ru/ff0c6938
KonrtponpHas pabota 1o reme
39 «MonexymsipHas ¢pusnka. OCHOBBI butmmorexa [IOK
Y ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMU KM
40 [TapooOpa3oBaHue ¥ KOH/ICHCAIHSI. bubmorexa [IOK
Ucnapenue u kumneHue https://m.edsoo.ru/ff0c63b6
AOcCo0THAas M1 OTHOCUTEIbHAS
41 BJIAKHOCTh BO31yXxa. HachieHHbIi bubmorexa [JOK
Ayxa. - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucramnmueckue u
42 amMop(HbIe Tena. AHU30TPONHUS bubmmoreka LIOK
CBOMCTB KpuCTaLIOB. XKujakue https://m.edsoo.ru/ff0c65f0
KkpucTajuibl. CoBpeMeHHbIE MaTepUaIb
[1naBienue CTaIu3aLus.
43 Yﬂe?IjH:: TZIHIJ('II:)IiaTHJI;,I]fHe:II:: bubmiorexa LIOK
A ' https://m.edsoo.ru/ff0c6708
Cyb6mmManust
bu6moreka [JOK
44 Y 6
PABHCHHE TCILIOROTO banatea https://m.edsoo.ru/ff0c6820
45 DJIEKTpU3ALMS TE. DIEKTPUYECKUI bubmotexa [JOK

3apsn. [IBa BUlla 3JE€KTPUUECKUX

https://m.edsoo.ru/ff0c6bcc



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

3apsI0B

[IpoBOAHUKH, TUIIIEKTPUKH U

46 IIOJIYIIPOBOIHUKH. 3aKOH COXpPaHEHUS bubmorexa HOK
YHpOBOA ) p https://m.edsoo.ru/ff0c6bcc
AIEKTPUYIECKOT O 3apsiia
B3auMmoseiicTBue 3apsaaoB. 3aKoH
47 Kynona. TodeuHEbIN 2I1eKTpUYECKUN bubmorexa LHOK
y ’ P https://m.edsoo.ru/ff0c6ce4
3apsin
Hanps:k€HHOCTB 2JIEKTPUYECKOTO
48 nosist. [Ipunnun cyneprnozunuun bubmmoreka LIOK
ANIEKTPUUECKUX Mojel. Jluauu https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
PaboTa cui1 2JIeKTPOCTaTHYECKOTO
49 nosis. [Torennmain. PasHocTs Bubmorexa HOK
’ Hait https://m.edso0.ru/ff0c6f00
[IOTEHIINAJIOB
ITpOBOIHUKY U DUDIIEKTPUKU B
50 anpeKT OCTaTHYECKOM noljw bubmorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JmanekTpudueckasi IpOHUIIAEMOCTh
bubmioreka [IOK
51 DnexTpoéMKkocTh. KoHmeHcaro
p g p https://m.edsoo.ru/ff0c7126
OneKTPOEMKOCTh IJIOCKOTO
52 KOHJIEHCATOPa. DHEPIUS 3apsHKEHHOI O bubmorexa HOK
pa- p p https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 JlabopaTopHas pabora "VM3mepenue
AIEKTPOEMKOCTH KOHIeHcaTopa"
[IpuHUMD AW CTBUS U TPUMEHEHHE
54 KOHJICHCATOPOB, KOMUPOBAJIBHOTO

armapara, CTpyWHOro MpUHTepa.
DJIEKTpOCTaTHYECKAs 3aIlUTA.



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
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3a3emiieHUE IEKTPOIPUOOPOB

95

DIIEKTPUYECKUN TOK, YCIIOBHS €TO
cymiectBoBaHus. [10CTOSHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotusienue. 3akoH Oma st
ydacTka 1enu

56

[TocnenoBartenbHOE, MapaiieibHoe,
CMEIIaHHOE COeIMHEHUE
poBOAHUKOB. JIabopaTopHas paboTa
«M3yueHne CMEIIaHHOTO COeTUHEHUS
PE3UCTOPOBY»

0.5

bu6mmoreka [JOK
https://m.edso0.ru/ff0c7410

57

Pa6oTa 1 MOIIHOCTb 3JIEKTPUUECKOTO
ToKa. 3akoH Jxoynsa-Jlenua

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

58

3akoH Oma /115 HOoNHOM (3aMKHYTOM)
anekTpuyeckoi nenu. Koporkoe
3ambIkaHue. JlabopatopHas paboTa
«M3mepenue D/1C nctounmka Toka u
€ro BHYTPEHHETO COMPOTHBIICHUS»

0.5

bu6moreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNEeKTPOHHAsI TPOBOAUMOCTH TBEPABIX
MeTaJJIOB. 3aBUCUMOCTD
COIPOTHUBJICHUSI METAJJIOB OT
temmnepaTtypbl. CBepXIIpOBOAUMOCTh

60

DJEeKTpUYEeCKHil TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX TYYKOB

61

[TonmynpoBoIHUKH, UX COOCTBEHHAS 1
IIpUMeECHasi NpoBOAUMOCTh. CBOKCTBA
p—n-nepexona. [loaynpoBoIHUKOBEIE
npubopsI

bu6mmoreka [JOK
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

DNEeKTPUYECKUH TOK B pacTBOpax u

62 paciiaBax 3JE€KTPOJIUTOB. 1 bu6mmorexa LIOK
DJIEKTPOIMTHYECKAS T CCOLIMAIUS. https://m.edsoo.ru/ff0c82ba
DneKkTponus
DJIEKTPUYECKUM TOK B raszax.

63 CaMOCTOSTEeTbHBIN U 1 bu6moreka [JOK
HECaMOCTOATENBbHBIN pa3psa. MoaHus. https://m.edsoo.ru/ff0c84ae
[1nazma
DnexTpuyecKue mpudopsl U

64 YCTPONCTBA U UX MPAKTUYECKOE 1 bubmuorexa [IOK
npuMeHenue. [1paBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
Oe3omacHoCTH

65 O06o0maromuii ypok 1 bubmotexa [JOK
«DNEKTPOANHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas pabora o reme
«nekTpoctaTtka. [locTosHHBII

66 AEKTpUYecKuil ToK. TOKH B 1 bubmoteka IJOK
pasnuYHBIX cpenax» /Beepoccuiickas https://m.edsoo.ru/ff0c8a8a
MIPOBEpOYHAs pabOTa MPU MPOBEICHUH
Ha OyMa)KHOM HOCHUTEJE

67 Pesepsublii ypok. KoHTpOsnbHast 1 bubmmoreka LIOK
pabora o Teme "DnekTpoauHaMuKa" https://m.edso0.ru/ff0c8c56

68 PesepBHbIi ypok. O000marmmi ypok 1 bubmuorexa [IOK
no reMaMm 10 knacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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
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11 KITACC

KoanuectBo yacos DJIeKTPOHHBIE
[
Jl:r/-ﬂ Tema ypora Bcero Konrpoapitbie | - Hpakririeckie fl[:;‘:leﬂl/lﬂ :)lgg)al;zi];eenbﬂme
padoThI padoThI pecypen
[TocTosiHHBIE MATHUTHI U UX

1 B3auMo/iel cCTBHEe. MarHuTHOE ToJe. 1 bu6moreka [JOK
Bektop MarHuTHOM MHAYKUUU. JInHUK https://m.edsoo.ru/ff0c9778
MarHUTHOW UHIYKIIUH
MarnuTHo€ 1oJie NpoBOJAHMKA C

5 ToKOM. OnBIT DpcTeaa. 1 bubmuorexa [IOK
B3aumoneiicTBUE TPOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHas paborta «3yueHue 1 1 bubmotexa [JOK
MarHUTHOTO MOJIA KaTYLIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlericTBHE MarHUTHOIO TTOJIS Ha
NpOBOJHUK ¢ TokoM. Cuna Amrmepa.

4 JlabopaTopHas pabora 1 1 bubmotexa [JOK
«HccnenoBanue neiicTBus https://m.edsoo.ru/ff0c9ac0
IIOCTOSIHHOI'O MarHuTa Ha paMKy C
TOKOM»

JleiicTBME MarHUTHOI'O TIOJISI HA

5 JBUKYILYIOCS 3apSUKEHHYIO YaCTHUILY. 1 bubmotexa [JOK
Cuna Jlopenna. Pabora cuibl https://m.edsoo.ru/ff0c9df4
Jlopenna
OnekrpomMarHuTHas HHAyKuus. [loTok

6 BEKTOPa MarHUTHOM nHAYKuu. D/1C 1

MHIYKIIMU. 3aKOH 3J1€KTPOMAarHUTHOM



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

naaykunu Gapajnes

JlabopaTopnas pabora
«HccnenoBanne IBICHUS
AIIEKTPOMArHUTHON WHTYKITUW

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

NanykTuBHOCTH. fIBIEHNE
caMouHaykiuu. 3/1C caMOUHAYKIIUH.
DOHeprus MarHUTHOT'O TOJISl KATYIIKH €
TOKOM. DJIEKTPOMAarHUTHOE 10JIE

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckne yCcTpouCTBa U UX
IIPUMEHEHUE: IOCTOSTHHBIE MAarHUTHI,
IEKTPOMArHUTBI, YJIEKTPOJBUTATENb,
YCKOPHUTEIIN 3JIEMEHTAPHBIX YACTHIL,
WHIYKIMOHHAs 1€4b

10

O6o6maromuii ypok «MarautHoe
noJe. DIeKTPOMarHUTHASI WHIYKITHSD

bu6moreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonrtponpeHas paborta o teme
«MarsurtHoe 1oJe.
DNeKTpOMarHuTHasT MHIYKIIHSI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXAHUYECKHE
kosieOanus. ['apMoHHUecKre
KoyieOaHus. Y paBHEHHE
rapMOHHUYECKUX KOJICOAHUH.
[TpeBparieHue SHEPruu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTopnas pabora
«HccnenoBanue 3aBUCHMOCTH
neproja MajbIX KoJieOaHui rpy3a Ha
HUTHU OT AJIMHBI HUTHU U MACCBI I'py3a»

14

KonebatensHbiii KOHTYp. CBOOOAHBIC

Bbu6moreka [JOK
https://m.edsoo.ru/ff0ch820



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
https://m.edsoo.ru/ff0cb820

AIIEKTPOMArHUTHBIE KOJICOaHMS B
U7eaJbHOM KOJIe0aTelIbHOM KOHTYpE.
AHanorus MeXJ1y MEXaHHYECKUMHU U
AIEKTPOMArHUTHBIMH KOJICOaHUSMHU

15

®opmyna ToMmcoHa. 3akoH
COXpaHEHUs PHEPTUU B HJICAIHOM
Kose0aTeIbHOM KOHTYpE

bubmioreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

[TpencrarieHue o 3aTyXaIux
KoJieOaHusIX. BBIHYKIeHHBIC
MeXaHH4YeCKHe Koyiebanus. PesoHanc.
BbIHYX ICHHBIE 3JIEKTPOMArHUTHbIE
KoJIeOaHuUs

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

Ilepemennslii Tok. CUHYCONIaIbHBIN
MepeMEHHbIN TOK. MOIIHOCTh
MIEPEMEHHOr 0 TOKAa. AMIUIMTYHOE U
JIEUCTBYIOIIIEE 3HAUEHUE CUJIBI TOKA U
HaIpsHKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmatop. [IpousBoactso,
nepesaya u norpedieHue
IIEKTPUYECKON SHEPIUH

19

VYCTpoiCTBO U IPaKTUYECKOE
IIPUMEHEHUE JIEKTPUYECKOr0 3BOHKA,
reHepaTopa NePEMEHHOI0 TOKA,
JIMHUM 3JIEKTpoIiepeayd

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

20

DKOJIOTMYECKUE PUCKH TPU
MPOU3BOACTBE PICKTPOIHEPT HH.
KynbpTypa ucnonb3oBanus
AJIEKTPOIHEPTUHU B MOBCEIHEBHOM
KU3HU



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

MexaHu4ecKue BOJIHBI, YCJIOBHA
pacnpoctpanenus. [lepuon. CkopocTth

bu6moreka [JOK

21 pacnpoCTpaHEHUs U JIUIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[TortepedHbie ¥ TPOAOJIBHBIC BOJIHBI
99 3ByK. CKOpOCTh 3BYKa. I pOMKOCTH bubmoteka IJOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEKTPOMArHUTHBIC BOJIHBI, HX
23 cBoiicTBa U ckopocTh. [llkana bubmorexa [JOK
https://m.edsoo.ru/ffOccfeQ
AIIEKTPOMAarHUTHBIX BOJIH
[TpUHIATIBI PaHOCBS3H U
24 TeneBuaeHs. Pa3BuTHe cpencTs
cBsA3u. Papnonokanus
95 KonTponbHas padora «Konebanus u bubmmorexa [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMonuHeitHOE pacnpOoCTpaHEHHE
26 CBETa B OTHOPOIHOM cperie. bubmotexa [JOK
ToueuyHslil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
OrtpaxkeHue cBeTa. 3aKOHbI
27 oTpaxxeHus ceeta. [loctpoenue bu6amorexa [IOK
. https://m.edsoo.ru/ff0cd4e0
M300pakeHU B TIIOCKOM 3epKajie
IIpenomnenue ceera. IlomHoe
28 BHYTpeHHee oTpaxkeHue. [IpenensHslii bubmuorexa LIOK
yroJ1 HOJIHOTO BHYTPEHHET O https://m.edsoo.ru/ffocd7f6
OTpaKCHHUS
29 JlabGopaTopnas pabora «3mepenue bubmmorexa [IOK
ITOKA3aTeNs MPEIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ffOcd67a
30 Jlunzel. [Toctpoenne n3o0paxeHuit B bubmotexa [JOK



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

nvH3e. DopMylia TOHKOW JIMH3HI.
VYBenuueHune IMH3bI

https://m.edsoo.ru/ffOcddle

JlaboparopHas pabora

31 «ccnenoBanue CBOMCTB
M300paKCHUH B JIMH3AaX)»
Hucnepcus cera. CIOXKHBIN COCTaB
39 6enoro cBera. L[er. JIabopaTopHas
pabora «Habmonenne qucnepcuu
CBETa»
33 WnTepdepenuus ceera. Judpakius bubmuoreka LIOK
ceeta. JudpakinuonHas pemérka https://m.edsoo.ru/ff0ced22
34 [TorepeyHoCTh CBETOBBIX BOJIH. bubmuorexa [IOK
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTHueckre Npubopkl U yCTPOCTBA U
YCJIOBHSI UX 0€30MacHOTO MPUMEHEHUS
['paHuLIbI NPUMEHUMOCTH
36 KJIacCCHYECKOM MeXaHuKH. [locTymaTsl bubmuotexa [JOK
CIEUHUATBHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCUTEIHLHOCTH
OTHOCHTENBHOCTH OTHOBPEMEHHOCTH.
37 3amenieHue BpEMEHU U CIZ)KpameHHe bubmorexa HOK
https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMITYJIbC PEJIITUBUCTCKON
38 yactuilbl. CBsI3b MacChl C SHEPTUEH U bubmnorexa ITOK
https://m.edsoo.ru/ff0cfc68
MMITYJIbCOM. DHEPrus NOKos
Kontponpnas pabora «OnTHKa.
39 OCHOBBI CTIEIMAIBHON TEOPUHU bubmorexa [TOK

OTHOCHUTCIBHOCTH»

https://m.edsoo.ru/ff0cf6f0



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
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®oronsl. Popmyna [Inanka. DHeprus

bu6moreka [JOK

40
U UMITYJbC (poTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHNE
41 @mcicl@ema OHLII[TLI AT bubmioreia LIOK
' o https://m.edsoo.ru/ffOcffc4
CroieroBa
3akonsl pororpdekra. YpaBHenue
42 SﬁHmTegHa n(ls){(bti)OToa(b(geKTa butmmorexa [IOK
A ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢potodrddekra
JaBnenwne ceera. OmbiTel 1. H. Bu6 LIOK
noOIMoTeKa
43 Je6 . Xu i
coenesa MIHeCkoe Aenctere https://m.edsoo.ru/ff0d04a6
cBETa
TexHuueckue ycTponcTBa u
MPAKTUYECKOE TPUMECHEHHE:
44
doTodIEMEHT, POTOAATUHK,
CoJIHEeYHas OaTapesi, CBETOINO/T
45 Pemenue 3amad mo Teme «JI€MEHTBI bu6mmoreka [JOK
KBAHTOBOH OITHKH https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OBITE
46 Pesepdopmaa mo paccessHUIO 0-4acTH brtamorexa [IOK
pYOPA p t https://m.edsoo.ru/ff0d091a
[TnanerapHas Mojenp aToMa
bubmioreka [IOK
47 ITocrynater bopa
TYTaTR HOp https://m.edsoo.ru/ff0dOafa
W3nydeHue u nmoryomieHne GoTOHOB
48 [IpU IIEPEXO0IE ATOMa C OJHOI'0 YPOBHS bubmorexa HOK
p pexon . A yp https://m.edsoo.ru/ff0d0afa
SHEPruu Ha Apyroi. Buabpl ciekTpoB
BoimHOBEBIE cBOMCTBA yacTHIl. BOTHEI
. bubmotexa [JOK
49 ne bpoitnsa. KopryckynsipHo-

BOJIHOBOM Ayanu3M. CHOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
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BBIHYXXJICHHOC U3JTYyYCHUC

50

OTKpbITHE paIUOAKTUBHOCTH. OTBITHI
Pe3epdopaa mo onpeneiaeHuo coctaBa
PaaoOaKTUBHOIO U3Jy4ECHUS

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

51

CgoiictBa anbda-, 6era-, raMmma-
u3iydyeHus. Biausaue
PaIMOaKTHBHOCTH Ha JKUBBIC
OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3ortonsl. Anbda-pacna.
ONEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaa. ['amma-usiydenue

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

53

DHeprus CBsi3M HYKJIOHOB B S/peE.
SnepHbie peakuuu. SaepHblii
peakTtop. [Ipo0ieMbl, MepCIeKTHBHI,
3KOJIOTUY €CKUE ACTIEKTHI SI1CPHON
SHEPreTUKU

bu6moreka [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTUIbl. OTKpBITHE
no3uTpoHa. MeToibl HaOJIIOICHHS U
perucTpanuu 3J1eMEeHTapHbBIX YaCTHII.
Kpyrisiii cron «PyHaamMeHTalIbHbIE
B3auMozAeHcTBuA. EQUHCTBO
(bu3ndecKoil KApTUHBI MUPA»

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

95

DraIbl pa3BUTUS ACTPOHOMUHU.
[TpukaagHOE U MUPOBO33PEHUYECKOE
3HaYeHUE acTpoHoMUU. Bun
3B&3mHOrO Heba. Co3Be3nus, IpKue
3BE3/bI, IJIAHETHI, HX BUINMOE
npkenue. ColnHeyHast CHCcTeMa



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Coumurte. ConmHeyHast aKTUBHOCTb.
Hcrounuk 3neprun ComnHna v 3BE37

S7

3BE3bI, X OCHOBHEIC
XapaKTepUCTUKH. 3BE3/bI TTaBHOU
nocJieoBaTeabHOCTU. BHyTpeHHEee
crpoenue 38€371. CoBpeMEHHbIE
MIPEJICTaBJICHUS O IPOUCXOXKICHUH U
sBommonu CoJHIa U 3BE3]1

58

Mineunsiii Iyt — Hama ['amakTuka.
[Tonoxenue u nerxenne CoaHua B
lanaktuke. ['anaktuku. Y€pHblie
JBIPBI B SIIPax TaJlaKTUK

59

Bcenennas. Pa30eranue rajakTHk.
Teopus bonpmioro B3peiBa.
PenukToBoe nu3nyyenue.
MeraranakTuka

60

Hepemennsie mpoOieMbl aCTpOHOMUHU

61

KonTtponpHas pabora «31eMEHThI
ACTPOHOMUU H ACTPOPU3HKI

62

O6o06maromuii ypok. Ponb ¢pusnku u
aCTPOHOMMH B SKOHOMHUYECKOM,
TEXHOIOTHYECKOM, COIMaIbHON U
THYECKOH cepax AessTeIbHOCTH
YyeJIoBeKa

63

O6o0maromuii ypok. Pons u Mmecto
(GU3UKH U aCTPOHOMUU B
COBPEMEHHOW Hay4HOW KapTHHE MHpa

64

O6o0matomuii ypok. Posb




¢dusnueckoii Teopun B GOPMHUPOBAHUH
peAcTaBiIeHu o pru3nuecKoit
KapTUHE MUPa

O6o0matomuii ypox. Mecro
bu3nYecKoil KapTHHBI MUpPa B 00IIIeM

65 1
PNy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX NIPEICTABICHUN O IPUPOLE

66 PezepBHEBIN ypok. MaruuTHoe mose. 1
DneKTpoMarHuTHasi MHAYKLMS
Pe3epBHblit ypok. Ontuka. OCHOBBI

67 CHEIHALHOW TEOPUH 1
OTHOCUTEIBHOCTH
Pesepnriii ypok. KBanToBas gusuka.

68 BHeAI;eHTbI};Iz:TpOHOMHH u ! 1 bubmorexa [JOK

https://m.edsoo.ru/ff0d1784
acTpopu3uKu
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIAA YYHEHUKA

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

NHTEPHET






