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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOro ypoBHSI Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUH U TpeOOBaHUN K pe3yJibTaTaM
OCBOEHHSI OCHOBHOU 00pa3oBaTeNbHOW Hporpammsl, npexacraBiieHHbIX B OI'OC
COO, a Takxke c yu€roMm eaepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIMK TpernojaBanust yueOHoro npeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHU3AUIX Poccuiickoit Oenepanuy, peATU3YIOLINX OCHOBHEIE
oOpa3oBaTeIbHbIe MPOTPAMMBI.

CopepxkaHue mnporpaMMbl MO (HU3MKEe HaAOpaBieHO Ha (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHbl Mupa oOydaromuxcs 10-11 kmaccoB mpu
oOyueHuu ux Qu3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. IIporpamma no ¢usuke coorBercTByeT TpeboBanusim OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METanpeIMETHBIM pPE3yJbTaTaM
OOy4eHHMs, @ TAKXKE YYHUTHIBAET HEOOXOIMMOCTh PEATU3ALMH MEXIPEIMETHBIX
CBA3€H (PU3MKM C €CTEeCTBEHHO-HAayYHbIMH Y4Y€OHBIMH IpeameTamu. B Heit
OIIPENIETSAIOTCS OCHOBHBIE €M M3Y4YeHMs (PU3MKU Ha YPOBHE CPETHEro OOIIEro
oOpa3oBaHus, MIAHUPYEMbI€ PE3yJbTaThl OCBOCHUSI Kypca (PU3MKHU: TUYHOCTHEHIE,
MeTanpeIMeTHbIC, IPpeIMETHBIC (Ha 0230BOM YPOBHE).

[Iporpamma no pu3uke BKIIOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOCHUS Kypca (U3UKH Ha 6a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAThI IO TOJaM 00yUYeHMUS;

e cojepkaHue yueOHOTO npenmMera «Du3nkay Mo rogam o0yueHus.

®du3rka Kak Hayka O HamOoJjiee OOIIMX 3aKOHAX NPHUPOAbI, BBICTYMAas B
KauecTBe y4eOHOIo IMpeJIMeTa B LIKOJE, BHOCUT CYIIECTBEHHBIM BKIIaJl B CUCTEMY
3HaHHUM 00 okpykaromeMm mupe. [IIkonpHbIN Kype PU3MKH — cHCTEeMOOOpa3yIoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHbI
JexaT B OCHOBE IIPOIIECCOB U SBJICHUM, H3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbuznyeckoir reorpadueld W acTpoHoMmueil. Mcnonp3oBaHME U AKTUBHOE
npuMeHeHue  (U3MYECKUX 3HAHUW  ONpelensieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHHUS] HOBBIX MaTE€pHAJIOB C 33JaHHBIMH CBOMCTBAMU M APYTHX.
N3yyenue (PU3MKM BHOCHUT OCHOBHOW BKJIaJ B (POPMUPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa OOydaroluxcs, B (GOpMHPOBAHHWE YMEHHI NPUMEHSTH
HAYYHBI METO] TO3HAHUS MPH BBHITTOJIHEHUN UMH YUYE€OHBIX HCCIEIOBAHUN.

B ocHoBy kypca ¢u3uKu Ui YpOBHS CpEIHEro o0O0Iero oOpa3oBaHUs
NOJIOKEH pAN HUACH, KOTOpbIE MOXKHO paccMaTpuBaTh Kak MPUHLUIBI €ro
MTOCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JOTUYECKU
3aBEpIIEHHBIM, OH COJAEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKU, BKIIOYAET KaK
BOMPOCHI KITACCUUECKON, TAK U COBPEMEHHOMN (PU3UKH.

Hoes ecenepanuszayuu. B COOTBETCTBUM ¢ HEW Marepuall Kypca (HU3UKH
oObeaMHEH BOKpYr (Qusnueckux Teopuid. Bemgymum B Kypce sBIsgeTcs
dbopMUpOBaHUE MPENICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTe€puHU, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuszainus NpeanojaracT HUCIOIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMANa (U3UYECKOM HAyKH, OCMBICIICHUE CBSI3U Pa3BUTHUS
bu3ukn ¢ pa3BuTMEeM OOIECTBa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJIOTHYECKUMU MNPOOTIEMaMH.

Hoess npuxnaownoi  nanpasnennocmu. Kypc ¢dusukum npegmnosaraer
3HAKOMCTBO C HIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTMUECKUX MPUIIOKECHUM
W3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes »skonocuzayuu peanusyeTcss TMOCPEACTBOM BBEIACHUS DJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM TNpobiieMaM  COBPEMEHHOCTH,
KOTOPBIE CBSI3aHbl C PAa3BUTHEM TEXHUKW U TEXHOJOTUM, a TakKe OOCYKICHUS
po0JIeM paloOHATIBLHOTO MPUPOIONOIB30BAHUS M DKOJIOTHUECKONU O€30MaCHOCTH.

CrepKHEBBIMU dJI€MEHTaAaMU Kypca (U3MKM Ha ypOBHE CpPEAHEro O0OIIero
oOpa3zoBaHus SBIAIOTCS (u3nueckue teopuu (PopMUpOBaHUE MPEACTABICHUNA O
CTPYKTYp€ MOCTpOeHUsl (pu3nueckoil Teopuu, posin PyHIaMeHTATbHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX TMPEACTABICHUSIX O TPHUPOJAE, TpaHUIax
MPUMEHUMOCTH TEOPUH, IS ONUCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUNA U
MIPOIICCCOB).

CHUCTEeMHO-ACATEILHOCTHBIN TOAX0J B Kypce (PU3MKU peanusyercs MpekIie
BCEro 3a CUET OpraHU3alud SKCIEPUMEHTAIBHOU NESITEIbHOCTH 00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHSI Kypca (UBMKA — OTO HWCIOJIb30BAHHE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIaDOpaTOPHBIX padoT,
KOTOphIE B Iporpamme no ¢usuke oObEIUHEHBI B OOIIMN CIHUCOK YYEHUUYECKUX
pakTUYeCKux padoT. BeiaeneHne B yka3aHHOM IepedyHe J1abopaTOpHBIX padoT,
MPOBOJAUMBIX JUISI KOHTPOJSE UM  OLIEHKH, OCYIIECTBISETCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TPOIECCa HUCXOJs W3 OCOOCHHOCTEW TUIAHUPOBAHUS W
ocHameHuss kaOwHeta ¢usuku. Ilpm »>TomM oOecrmeumBaeTcs  OBJIAJICHHUE
OOyYaromMUMHUCs YMEHUSIMU TIPOBOJAUTH KOCBEHHBIE H3MEPEHUS, HCCIEAOBAHUS
3aBUCUMOCTEN (M3MUECKMX BEJIMYMH U TIOCTAHOBKY OIBITOB IO TMPOBEPKE
MPEAJIOKEHHBIX THUIIOTE3.

bonbiioe BHUMaHUE YIENSAETCS PENICHUIO PACUYETHBIX U KaYECTBEHHBIX
3amad. [Ipu 3TOM 1711 pacu€THBIX 3ajlay NPUOPUTETOM SIBJISIIOTCS 3a7a4ydl C SBHO
3aJlaHHOM (PU3UYECKON MOJIENbIO, TO3BOJIAIOIINE MPUMEHSITh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasjiena Kypca, TaK M MHTETPUPYsS 3HAHUS U3
pa3HbIX pasnesoB. [l KadyeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBJISIIOTCS 3aJaHMsI Ha
OOBSICHEHHE TPOTEKAaHUS (PU3UUYECKUX SBICHUNA M MPOLIECCOB B OKPY)KAIOIIEH
KU3HU, TpeOyrone BbIOOpa (U3MUECKOW MOJAENW HJisi CUTyallud MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TpedoBanmsmu DPI'OC COO k MaTepHalbHO-
TEXHMYECKOMY oOecreyeHnio y4eOHOro mpoiecca 0a30BBI YpPOBEHb Kypca
(bU3UKK Ha YPOBHE CPEIHEro 001Iero 00pa3oBaHus JOJIKEH U3Y4aThCsl B YCIOBHIX
MpPEeIMETHOrO0 KaOuWHeTa (PU3MKU WM B YCJIOBHUSIX HMHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOunere (pu3uku AOMKHO OBITh
HE0OXouMOe J1abopaTopHOEe OOOPYIOBAHHWE [JIsl BBIMOJHEHHUS YKAa3aHHBIX B
nporpaMMme Mo (Pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M TEMOHCTPAI[MOHHOE
00opy0BaHUE.

JleMoHCTpaninoHHoe o0opyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHHM C
IPUHITUTIOM MUHUMAJIBHOW JOCTaTOYHOCTH W  OOCCIEYMBACT IMOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe MO (U3UKE KIIOYEBBIX JIEMOHCTPAMA IS
WCCJICOBAHMSI  M3Y4YaeMbIX  SBJICHUH W  TPOIECCOB, OMIHPUYECKUX M
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopaTopHoe 000pynOBaHME MJIsi YYEHWYECKUX TMPAKTHUYECKUX pPadOT
dbopMupyeTcss B BUI€ TEMaTUYECKHMX KOMILUIEKTOB M 00ECIeYrBaeTCs B pacuére
OJHOTO KOMIUIEKTa Ha JIByX oOydarommuxcs. TemaTndeckue KOMILUIECKTHI
7a00paTOpHOTO OOOPYIOBAHMS JOJKHBI OBITh IMOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U ITU(GPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
WU3MEPUTETHHBIX CUCTEM B BUJIE ITU(POBBIX JTabOpaTOpHil.

OCHOBHBIMU LIEJIAIMH U3y4eHUS (PU3UKH B 001IEM 00pa30BaHUU SBIISIOTCS:

o (dopMmupoBaHHEe HWHTEpeca W CTPEeMJICHHS OOYYarOIIMXCS K HaydHOMY
U3YYCHUIO TPUPOJIbI, Pa3BUTHE WX HWHTEIUICKTYaTbHBIX M TBOPUYECKHX
CIIOCOOHOCTEN;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIe MO3HAHUS U (GOPMUPOBAHNE
UCCJIEJIOBATEITLCKOTO OTHOIICHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUs KaK pe3yldbTara H3YYCHHS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (opmupoBaHue yMeHUW OOBSCHATH SBIEHUA C HCIOJIb30BAHUEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHue npeacTaBICHUN O poiud (UUMKKU IS PA3BUTUSA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTmkeHne 3TUX Lenei oOecreynBaeTcs PEIIeHHEM CIEIYIOMUX 3a7ad B

mpoliecce M3ydeHus Kypca GU3NKU Ha YPOBHE CPETHETO 00IIero 00pa3oBaHus:



e TmpuoOpeTeHWe  CHUCTEeMBbI  3HaHWMH 00  o0mmx  (QU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJTIOYast MEXaHUKY,
MOJICKYJISIPHYIO  (DM3MKY, OJJIEKTPOJAWHAMUKY, KBAaHTOBYIO (U3HUKY U
AIIEMEHTBHI aCTPOPU3UKH;

e (opmupoBaHue yMEHUW TPUMEHSATH TEOPETUUYECKUE 3HAHUA IS
0OBbsACHeHHST (PU3WYECKUX SBICHUHW B TPHUPOAEC U IS TPUHATHS
IIPAKTUYECKUX PEIICHUM B IOBCEIHEBHOM KU3HM;

e OCBOGHHE CIIOCOOOB peUICHUS PAa3IUYHBIX 3a7Ja4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/ay, MOAPa3yMEBAIOIIUX CAMOCTOSITEIHHOE
co3gaHue (pU3NIECKOl MOJCIH, aJleKBATHON yCIIOBUAM 3aa4H;

e TOHWMaHWC (U3UYECKUX OCHOB W TPHUHIIUIIOB JEHCTBUS TEXHUYECCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHHS Ha OKPY>KAIOIIYIO
cpeny;

e OBJAJCHHE METOAAMH CAMOCTOSITEIBHOTO TJIAHUPOBAHMS U TPOBEICHUS
¢u3nYeCKuX HKCIEPUMEHTOB, aHaIN3a M WHTEpIpeTanuu UHPOpMaIu,
onpeaereHus JOCTOBEPHOCTH MOJIYYEHHOTO pe3yJIbTaTa;

e CO3JAaHME YCIIOBUU JJIsi Pa3BUTHUSI YMEHUU MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETHOCTH.

Ha wu3ydenne ¢usuku (6a30BBI ypOBEHb) Ha ypPOBHE CpPEIHEro OOIIero
oOpazoBanus otBoaAuTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKe TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX pPabOT SABISETCS PEKOMEHJOBAaHHBIM, YYMUTENb JeliaeT BHIOOD
MpOBENeHUsT JTA0OPATOPHBIX PAbOT W OMBITOB C YYETOM WHAMBUIYaTbHBIX
0COOEHHOCTEN 00yUaroIuXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUSA

®duszuka — Hayka o mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib sKcepuMeHTa W TEOpPUHM B MPOLIECCE IO3HAHUS TPHUPOJIBI.
DKCIIEpUMEHT B (DU3HKE.

MonenupoBanue (u3MUECKUX SBJICHHM M MpolieccoB. HayuHble THUIOTE3BI.
dusnyecKkue 3aKOHbI U TEOPUU. |'paHUIIBl TPUMEHUMOCTH (PU3HYECKUX 3aKOHOB.
[TpyuHUIMIT COOTBETCTBUS.

Pons u mecto ¢usuku B GOpMUPOBAHUM COBPEMEHHON HAyYHOW KapTHHBI
MHPA, B TPAKTUYECKON AEATEIBbHOCTH JIFOACH.

Jlemoncmpayuu

AHaJioroBblE M IU(QPOBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIBIOTEPHBIC
JIATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe ABUKEHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcu€ra. Tpaekropus.

[lepemerienre, CKOpOCTh (CpedHsii CKOPOCTb, MIHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOM TOUKH, HUX MPOEKIMM Ha OCU CHCTEMBbI KOOpIWHAT.
CroxeHue nepeMenieHu U CI0KEHUE CKOPOCTEMN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIUHAT, CKOPOCTH, YCKOPEHHS, TyTH U I[epeMelieHus
MaTepUaIbHONW TOYKU OT BPEMEHH.

CBoboaHOoe mazeHue. Y CKOpeHHe CBOOOIHOTO A ICHHMS.

KpuBonuHeintHoe  aBvKeHue. [IBUKEHHE  MATEpUAIBHOM  TOYKH IO
OKPY>KHOCTHU C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuon u yacrora obpaienus. LleHTpocTpeMuTeILHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA U MPAKTUYECKOE TMPUMEHEHHE: CIUIOMETD,
JBH>KEHUE CHAPSIOB, LIEMTHBIE U PEMEHHBIE TTEpEIavn.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCU€Ta, WIITIOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBaHre IBUKEHUHN C UCIIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AYXE U B Pa3peKEHHOM MMPOCTPAHCTBE.

HaGmronenne ABWKEHUS Tena, OPOIIEHHOTO TMOJA YIVIOM K TOPU30HTY H
TOPU30HTAIBHO.



H3mepenne yckopeHus: CBOOOTHOTO MaICHHUS.

Hanpagiienne CKopocTH npu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii 3kcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JABUKEHHUS C LEIBIO ONPEAECIEHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOUIEHHS MEXAY MYTSIMH, NPONUIACHHBIMM TEJIOM 3a
MOCJICIOBATEbHBIC PABHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKHIKOCTH.

N3yuyenue nBuxeHUs Tela, OpOIIeHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuamun  otHocutenbHOCcTM  ['ammines.  IlepBeii 3akoH  HeroToHa.
WNuepryanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuil. Bropoii 3akoH HeroTona
JUI. MaTEpUabHOM TOUKHU. Tpernil 3akoH HproTOHA 1J1s1 MaTepUaIbHBIX TOUEK.

3akoH BcemupHoro Ttsiarorenud. Cuima Tsbkectd. IlepBas kocMmuyeckas
CKOPOCTb.

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

Tpenue. Buael Tpenus (okosi, CKobxeHus, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHusl CKONBKEHHS U cujla TpeHus nokos. KoagduuueHt tpenus.
Cuna conpoTUBIICHUS MIPU IBUKECHUU TEJA B )KUAKOCTH WM Ta3e.

[TocTynarensHOE M BpalaTeIbHOE IBIKEHHUE a0COIIOTHO TBEPAOTO TeNa.

MOMEHT Cuibl OTHOCUTEIIBHO OCH BpauleHus. llneyo cumbl. YcnoBus
paBHOBECHS TBEPAOIO TEA.

TexHudeckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHE: MOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuum.

CpaBHeHHME MaCcC B3aMMOJICMCTBYIOIINX TEJL.

Bropoii 3axkoH HerotoHna.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecomocTts. Bec tena npu yCKOpEHHOM NOABEME Y AJCHUU.

CpaBHEHUE CUJT TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHUSI.

Y ciioBust paBHOBECHUS TBEPAOTO TeJa. Bubl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomaoi

N3ydenue aBmxeHUs Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccnenoBanne yclnoBHI pPaBHOBECHS TBEPAOTO TeJd, HUMEKOLIET0 OCh
BpAILCHUS.

Tema 3. 3akonbl coOXpaneHusn 6 MexaHuKe

NMnynse MaTepualibHOW TOYKHM (Teja), CUCTEMbl MaTE€pPUATbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMITyJibca Tejla. 3aKOH COXPAaHEHUS HMITYJIbCa.
PeakTuBHOE IBUXKEHUE.

PabGora cribl. MOIIIHOCTE CHJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KMHETHUYECKOU SHEPTHH.

[TorennumanbHas DHEPTHUSL. [TorennmanbHas SHEPIUs YIIPYro
nedhopMupoBaHHON — mpykuHbl.  [loTeHImanpHast  SHeprus Tena  BOJM3HU
MOBEPXHOCTH 3€MJIH.

[loreHnuanbHble W HEMOTCHIMAJIBHBIE  CHJIBL. CBsi3b  paboOTHI
HEMOTEHIUAIBHBIX CHJI C MU3MEHCHHUEM MEXAHWYECKONW HSHEPrUU CHUCTEMBI TEI.
3aKOH COXpAHEHUSI MEXaHUYECKOW SHEPTHM.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHndeckre yCTpOWCTBA M IPAKTUUECKOE NPUMEHEHHUE: BOJAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMIYJIbCA.

PeakTuBHOE IBHKEHHUE.

[lepexoq MOTEeHIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBI0 JIBYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ M3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJla Ha TPUMEPE PACTSKEHUSI PE3UHOBOIO KIyTa.

Pa3znen 3. MouiekyasipHas pU3NKA ¥ TEPMOJIUHAMHUKA

Tema 1. Ocroébl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHHUS MOJIEKYISIPHO-KMHETUIECKON TEOPUH U MX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBuxkeHue. duddys3us. Xapakrep ABMKEHUS U
B3aUMOJECUCTBUS YacTULl BellecTBA. MoJaenu CTpOEHUs Tra3oB, XUIKOCTEW U
TBEPABIX Te U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3TUX Mojenei. Macca u
pa3mepsl Mosiekyll. KonnuectBo BemectBa. [loctostHaas ABorapo.

TennoBoe paBHoBecue. Temneparypa u €€ uzMmepenue. lllkana temneparyp
Lenbcus.



Mognens  upeanbHoro raza. (OCHOBHOE€  ypaBHEHHE  MOJEKYJISIPHO-
KMHETUYECKOW TEOpUU HJCaNbHOrO rasza. AOCOJIOTHas TeMmmepaTypa Kak Mmepa
CpeoHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO JABWKEHUA dYacthil rasza. l[llkana
temneparyp KenbBuna. ['a3oBbie 3akoHBI. YpaBHeHUEe MeHaeneeBa—Knanelpona.
3akon JlanbToHa. M30mponeccsl B UACAIBHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBiIeHHE H3OMPOIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAKOIIME JTUCKPETHOE CTPOEHUE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHUM.

OneIThl 10 TUDPY3UH KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JBUKEHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMO/ICHCTBUSI.

Mogens, HUTIOCTpUpPYIOIIas IPpUPoO1y AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS HJACAIBHOTO Tasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Onpenenenue Maccbl BO3AyXa B KJIAaCCHOM KOMHAT€ Ha OCHOBE MU3MEPEHUU
00BEMa KOMHATHI, TABJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTPaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepMmonuHamMuueckass cucrema. BHYTpEHHsSI SHEPTUS TEPMOJIMHAMUYECKOU
CUCTEMBI U CTIOCO0bI €€ n3mMeHeHus. KonmnuecTBo TermnoTel u pabota. BHyTpeHHS S
SHEPrusi  OAHOATOMHOTO  HJEaJbHOro  rasa. Buapl  Temionepeaadu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHas TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEII0ThI pU TEIUIonepeaaye.

[Tonsitue 06 ammabatHoM mporiecce. [lepBbIit 3aKOH TEPMOIUHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJIWHAMUKH K H3omporieccaM. ['paduueckas
MHTEepHpeTanus padoThl rasa.

Bropoii 3akoH TepmMoanHamMuku. HeoOpaTuMocTh Ipo1ieccoB B MIPUPOJIE.

TerutoBpie  mamumHbl.  [IpUHIUMIIBL  AEHUCTBUA ~ TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBaHust SHEPrHUM B TEIUIOBBIX MamnHax. KodpUIMEHT MoJe3HOTo
nevctBus TemtoBor mamwmHbl [{ukn Kapro m ero kosdduimeHT mosie3Horo
JNENUCTBUA. DKOJIOTHUECKHE MPOOJIEMBI TETIOPHEPTETUKH.



TexHuyeckre YCTPONMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CrOopaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIMOHED.

Llemoncmpayuu

W3meHeHnne BHYTpEHHEW 3HEpruu Teja MpHU COBEPLICHUU pPadOThI: BHUIET
npoOku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3JyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHUs (BUIEOAEMOHCTpALUA).

N3meHeHne BHyTpEHHEN SHEPTUM (TeMIepaTyphl) Tejla MpU TeIionepeaaye.

OneiT 1Mo anuabaTHOMYy pAacCIIMPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoit TypOUHBI, ABUTATEN BHYTPEHHETO CrOpaHus, pEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenne yaenbHOl TENI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanus eeuwyecmea. Dazosvle nepexoonvl

[TapooOpazoBanue u koHaeHcanus. Mcnapenue u kunenue. AOGCONIOTHAA U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3Ayxa. HaceblllleHHbI map. YenbHas TeraoTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHUS.

TBépnoe Teno. Kpucranmnuyeckue u amopdHbie Tena. AHU30TPONIHS CBOMCTB
kpuctaiuioB. Kuakue kpucraiuibl. CoBpeMeHHble Matepuanbl. llnaBneHue u
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa rmiaBienus. Cyonumanus.

VYpaBHeHuUE TEII0BOTO OanaHca.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU IMOJTYUYEHHS] COBPEMEHHBIX MAaTEpHAIIOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX MAPOB.

Kunenue npy mnoHUKEHHOM JIaBJICHHH.

CriocoObl M3MepeHuUs BIAXKHOCTH.

HaGmroieHre HarpeBaHus U IJIABJICHUS KPUCTAJTMYECKOTO BEIIECTBA.

JlemoHCTpanus KpucTalioB.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomel

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Pa3znen 4. DiekTpoauHAMMKA
Tema 1. Inekmpocmamuxa
OnexTpuzauusi Tel. OJEKTpUYeCcKWil 3apsan. J(Ba BHIOa 3IEKTPUYECKUX
3apsaa0B. IIpOBOAHMKHK, AMAJIEKTPUKUM U TOJYNPOBOAHUKU. 3aKOH COXPAHEHHUS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsinoB. 3akoH Kynona. ToueuHbll 3E€KTPUYECKUI 3apsi/l.
Onextpuyeckoe mnose. Hampskx€HHOCTh 3yekTpryeckoro mois. IIpunHiun



CYyNEPHO3UILIUNA ANEKTPUUYECKUX Moieil. JIMHUM HanpssKEHHOCTU AIEKTPUUYECKOTO
OJISL.

Pabora cum  snektpocrarmueckoro  monis.  [lotenmman.  PasHocTh
NOTEHUUAJIOB. [IpOBOOHUMKM M JAMDIIEKTPUKH B JIIEKTPOCTATUYECKOM IIOJIE.
Jwusnexrpruyeckasi MPOHULAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOPA.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: 3JIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUecKas 3aluTa, 3a3€MJICHHE JJIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMUPOBAJIbHBIN alIapar, CTPYUHBIN OPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI IEUCTBUS DJIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[TpOBOJTHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIMDIEKTPHUKY B JIEKTPOCTATUYECKOM TI0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTOpa OT IUIOLIAau
IJIACTUH, PACCTOSHUS MEXAY HUMHU U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHIEHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

ONEeKTpUYECKUA TOK. YCIOBUS CYHIECTBOBAHUS BJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna toka. [I0CTOAHHBIN TOK.

Hanpsioxenue. 3akon OMa Juist yqacTKa LEIu.

ONEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIECHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEMHEHNE MPOBOIHUKOB.

PabGora nanektpuueckoro Toka. 3akoH Jxoyns—Jlennma. MoiHOCTh
AIEKTPUUECKOTO TOKA.

DNEeKTpOABMKYIIAsl CUja M BHYTPEHHEE CONPOTUBIIEHUWE HMCTOYHMKA TOKA.
3akoH Oma 11 oJaHOM (3aMKHYTO#) 35iekTpudeckoi uenu. KopoTkoe 3aMbIkaHUeE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPABIX  METAIOB.  3aBUCUMOCTH
COMPOTHUBJIEHUSI METAILIOB OT TeMrepaTypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKHI TOK B BakyyMme. CBOKMCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBOJHUKH. CobOcTBenHas u puMecHast MPOBOJANUMOCTh
noJIynpoBoHUKOB. CBoiCcTBa pP—N-miepexosa. [1omynpoBoHUKOBEIE IPUOOPHI.

DNeKTpUYeCcKuid TOK B  pacTBOpaXx M  paciuiaBaX  3JIEKTPOJUTOB.
DIIEKTPOJIUTAYECKAS JUCCOUUALINS. DIEKTPOIH3.



OnekTpuueckuid TOK B ra3ax. CaMOCTOSTENbHBIA M HECaMOCTOATEIIbHBIN
paspsa. Monnus. [Ina3zma.

TexHHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: aMIIepMETp,
BOJITMETpP, PEOCTaT, HWCTOYHHKK TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOpHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA JAHO/I,
TEPMUCTOPBI U POTOPEIUCTOPHI, MOTYIPOBOTHUKOBBIA U0/, TAIbBAHUKA.

Llemoncmpayuu

W3mepeHne CUITbl TOKA Y HaIPSKEHUS.

3aBUCHUMOCTh COIIPOTUBIICHHS LWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IUTOIAM MONIEPEYHOI0 CEUEHUSI U MaTepHaa.

CMeliaHHOE COeTMHEHNE MTPOBOIHUKOB.

[IpssMoe wW3MEpeHHe DIEKTPOIABWXKYyILIEeH Ccuibl. KoOpoTkoe 3aMbIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIIPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB 3JIEKTPOIUTOB.

HckpoBoii paspsa M IpOBOAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD JUOAA.

Yuenuueckuii skcnepumenm, nabopamopusvie pabomul

N3y4yeHue cMEnaHHOro COEJUHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHUIIbI UCTOYHUMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenue amekTpoiumsa.

MexknpeaMeTHbIe CBA3U

N3yuenue xypca gusuku 0a3oBoro ypoBHs B 10 kiacce OCyLIECTBIISIETCS C
y4€TOM COJAEpKATEIbHBIX MEXKIIPEAMETHBIX CBA3€H € KypcaMHU MATEMAaTHKH,
OHOJIOrMU, XUMHH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimusi, CBI3aHHBIE C M3yYEHHEM METOJOB HAay4HOIO
NO3HAHM: SIBJICHHE, HAay4HbIH (hakT, rumoresa, (pusmueckas BETUUYMHA, 3aKOH,
Teopusl, HAOMIOEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxka: pelieHue CHUCTEMbl ypaBHEHHWH, JuHEHHas QyHKUIUA,
napabona, runep6osia, uxX rpa@uKd U CBOMCTBA, TPUTOHOMETPpUUYECKHE (DYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJAUHAT, CJI0)KEHUE BEKTOPOB.

buonocusn: mexanumdeckoe ABUXKEHUE B KUBOW mpupoze, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUBI TEILIONEpPENayH, TEIUIOBOE PAaBHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOU PUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJSIpHAas Macca, TEIUIOBbIE CBOMCTBAa TBEPHABIX TEJN, JKUIKOCTEH H



ra3oB, JJIEKTPUYECKHME CBOWCTBA METAJIOB, JJIEKTPOJMTHYECKAs IHCCOLUALNS,
rajJbBaHUKA.

I'eoepaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHUE IBUKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
Y4E€T TpEHUS B TEXHUKE, MOJIIMIIHUKU, HWCIOJIb30BAaHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JPYrue), ABUTATEb BHYTPEHHETO
cropanusi, napoasi TypOHHa, OBITOBOM XOJOJIMUJIBHUK, KOHIULHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHUAJIOB, B TOM YHCIE HAHOMAaTEpUAIIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3aluTa, 3a3€MJICHUE AJIEKTPONPUOOPOB,
KCEpOKC, CTPYHMHBIN IPUHTED, AIEKTPOHATPEBATEIbHBIE npuoopHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, FATbBAHUKA.

11 KIJACC

Pa3znen 4. DiekTpoauHaAMHMKA

Tema 3. Macnummnoe none. IneKmpomazHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3aumonelcTBMe€  IOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bektop marHuTHOM wWHAYKUMU. lIpuHuumn cynepno3nnnu
MAarHuTHBIX MOJeH. JINHMM MarHUTHOW MHIAyKuMW. KapTuHa JMHUM MarHUTHOM
WHIYKIUU TOJIS TOCTOSIHHBIX MarHUTOB.

MarnutHoe T1I0JI€ TOPOBOJHMKA C TOKOM. KapTuHa JMHUN WHAYKIUA
MAarHuTHOIO TIOJIA JUIMHHOTO IPSIMOIO IPOBOJHMKA W 3aMKHYTOI'O KOJIBLEBOTO
IIPOBOJHMUKA, KaTyIIKHA ¢ TOKOM. OnbIT Dpcrena. BzanmonecTBre NpOBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOJlyJIb U HallpaBJICHHE.

Cuna Jlopenuia, e€ MoayJib U HampaBJiieHUE. J|BH)KEHHE 3apsSyKEHHOM YaCTHIIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenia.

SIBiieHue DNEKTPOMArHUTHOM MHAYKIUU. [loTOK BekTOopa MarHUTHOM
WHIAYKIUU. OJIEKTPOIABWKYIIAs CWIA WHAYKUWHA. 3aKOH DJIJIEKTPOMArHUTHOM
nHaykuuu dapanes.

BuxpeBoe »eKTpUYecKoe ToJie. ODNEKTPOABIKYIIAs Cuia WHIYKIHH B
IIPOBOJHUKE, IBHXKYLIEMCS TIOCTYIIATEIBHO B OJJHOPOTHOM MarHMTHOM TIOJIE.

ITpaBuno Jlenua.

WHOyKTUBHOCTh.  SIBIGHHME CaMOWMHIYKUHMH. OJIEKTPOABMKYIIAS CHJA
CaMOMHIYKLIHH.

OHeprusi MAarHUTHOTO IOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyeckne YCTpOHMCTBA M MPAKTUYECKOE MPHUMEHEHUE: IOCTOSHHBIE
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTEIN DIEMEHTapHBIX
YaCTHULl, MHIYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO MyYKa MarHUTHBIM I1OJIEM.

JIvHAM UHAYKIIUY MarHUTHOTO TOJIS.

B3anmoneiicTBue JByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JerictBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA.

SIBNIeHHE >IIEKTPOMArHUTHOW UHAYKIUU.

[IpaBuno Jlenna.

3aBUCHUMOCTh JJIEKTPOJBHKYILEH CHIIBI MHAYKIHUHA OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIMH.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHre MarHuTHOTO TOJIS1 KATYIIKH C TOKOM.

HccnenoBanue NedCTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUS JIEKTPOMArHUTHON MHIYKIUU.

Pasznea 5. KosieOanusi ¥ BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMazHUmMHblE KOJ1€OAHUA

KonebarenprHast  cucrema. CBOOOIHBIE  MEXAaHUUYECKHE  KOJIcOaHUS.
["apmonnyeckue konebanus. [lepuon, vacrora, ammmTtyna u ¢asza KoJeOaHUI.
[IpyXVHHBIN MasTHUK. MaTeMaTH4EeCKU MASTHHUK. Y PaBHEHUE TapMOHUYECKUX
kosebanwuii. [IpeBparieHue sHepruu Mpy TApMOHUYECKUX KOJIeOaHUSIX.

KonebarenbHbiit KOHTYp. CBOOOJIHBIE JJIEKTPOMArHUTHBIE KOJIEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXAY MEXaHUYECKUMH W
AJIEKTPOMAarHUTHeIMH KoJebanusimu. @dopmyna TomcoHa. 3akoH COXpaHEHUS
HHEPTUU B UJICATHHOM KOJIeOATEThHOM KOHTYDE.

[IpencraBienne o 3aTyXaruux KojeOaHusx. BeIHYKeHHbIE MEXaHUUECKHE
Kosebanus. Pezonanc. BeiHyX€HHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHuUs.

[lepemennbiii TOK. CHHyCOMAAQIBbHBIM TEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYJIHO€ M JICMCTBYIOLEE 3HAYEHUE CHJIBI TOKa H
HaIpsHKEHMUS.

Tpanchopmarop. IIpousBoAcTBO, mepeaadya U MOTPEOSICHUE IIEKTPUIECKON
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU IPOU3BOJICTBE 3JIeKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DJIEKTPUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, JIMHUH 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoieOaTeNnbHON cUCTeMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



HabGmronenue 3aTyxaromux KojaeOaHuu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUM.

HaOmronenue pezoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANPSDKEHUSI OT BPEMEHHM) AJis
ANIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3sonanc mnpu mocienoBaTEbHOM COEIMHEHHH PE3HCTOpa, KaTyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb JIMHUY 3JIEKTPONEPEIAUN.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanre 3aBUCUMOCTH MEpUOAA MalbIX KOJEOAHHWH Ipy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanre NEPEMEHHOIO TOKa B LEMA W3 TOCIEI0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazZHUNHbLE 60JIHbL

Mexanuyeckue BOJIHBI, yCioBUs pacnpocTtpaHeHus. llepuon. CkopocThb
pacrpocTpaHeHuss | JJiMHa BOJHBI. [lomepeyHble W MPOJOIBHBIE BOJHBI.
HuTtepdepenius u nudpakius MEXaHUIECKUX BOJTH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicora ToHa. TemMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIOBUSL U3MYyUYECHHS JIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexrpomarautHolt BoiHe. CBoicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MPEJIOMIICHUE, MOsipu3aius, nudpakius,
unTepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 37€KTPOMAarHUTHBIX BOJIH. [[puMeHEHNE 3IE€KTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3U U TelIeBUACHUA. Pagnonokanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPebl.

TexHuyeckre yCTpPOMCTBA M NPAKTHUYECKOE MPUMEHEHUE: MY3bIKaJbHbIC
WHCTPYMEHTHI, YJIbTpPa3ByKOBas JAMArHOCTHMKAa B TEXHHKE W MEIUIIMHE, pajap,
paguonpuEéMHHUK, TEIEBU30p, aHTeHHa, Tesedon, CBYU-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpocTpaHEeHNE MOTIEPEYHBIX U TIPOIOJILHBIX BOJIH.

Konebmromeecs Teo Kak ICTOYHHK 3BYKa.

HabGmronenue oTpaxkeHus U MpeJoMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenue unrepdepenunu u audpakiui MEXaHUYeCKUX BOJIH.

3BYKOBOI pe30HAHC.

HabGmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOW KojeOaHui.



HccnenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX — BOJIH: OTpakCHUE,
IpeIOMJICHUE, TTOSpU3aIs, TuGpaKiys, HHTephepeHITHS.

Tema 3. Onmuxka

['eomeTpuueckas onrtuka. [IpsmMoiMHETHOE pacnpOCTpaHEHHE CBETa B
ogHOpoaHOU cpexe. JIyu ceera. ToueyHbIi ICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHue m3o0paxeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOJIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. IIpeaenbHbIl yroja MNOJHOIO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcus ceeta. CiaoxHbIi cocTaB 0enoro cera. LBerT.

ColOuparomie U pacceuBaroimiue JuH3bl. ToHkas JuH3a. DOKycHOe
paccTosTHUE W ONTHYECKash cujia TOHKOM auH3bl. [locTpoeHue wu3zo0pakeHUl B
coOuparolux U paccenBaromux jJuH3ax. GopMmysa TOHKOW JUH3BI. YBelIUYEHUE,
JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKON ONITHKH.

BonnoBast ontuka. Wuatepdepenuuss cBera. KorepeHTHbIE HCTOUYHHKHU.
VYcnoBusi HabmoeHWS MaKCUMYMOB U MHUHUMYMOB B HMHTep(EpEeHIIMOHHOM
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuuonHas pemérka. YclIoBUE HAOIIOIEHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TaJEHUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonspu3zanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTUUYECKOE MPUMEHEHHUE: OYKH, JIyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs
onTHKa, TU(PpaKIMOHHAS pelIEéTKa, TOJISIPOUSI.

Jlemoncmpayuu

[IpsiMONMHEWHOE pacHpOCTPAHEHUE, OTPAXKEHUE W MPEIOMIICHHE CBETA.
OnTuyeckue mprudOpHI.

[TonHOe BHYyTpeHHEE OoTpaxkeHre. Mojielib CBETOBOAA.

HccnenoBanrie CBONCTB U300paKEHUM B JIMH3aX.

Mopenu MUKpOCKOIIa, TeJIecKomna.

Hab6mronenne natepdepeHnm cBeTa.

HaGmronenne nudpakiuuu cBera.

HabGnronenue nucnepcuu cBera.

[TomydyeHune cnekTpa ¢ TOMOIIBIO MTPU3MBL.

[Toydenue cexTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKY.

HabGmronenue monsipu3aiumy cBeTa.

Yuenuueckuii akcnepumenm, nabopamopmsie pabomol



W3mepeHne rnokasaTesist peJoMIIEHUs CTEKIIA.
HccnenoBanne cBOWCTB H300paKEHU B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeIHAJIBHOM TEOPUH OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTH  KJIACCMYECKOM  MmexaHuku.  [locTynarsl
CHEUAIbHOW TEOPUU OTHOCUTEIBHOCTH: WHBAapPUAHTHOCTH MOXYJISI CKOPOCTH
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DWHINTEHHA.

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTU. 3aMEUICHHE BPEMEHU U COKPAILECHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

CBs13b Macchl ¢ DHEPrUer U UMITYJIbCOM PEISTUBUCTCKON YaCTHULIBI. DHEPTHUS
IIOKOS.

Paznen 7. KanToBasi pusuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®otonbl. ®opmyna [Inanka cBsi3u 3HEPrUM POTOHA C €TO YACTOTON. DHEPIUsl
Y UMITYJIbC (POTOHA.

OtkpeiTre U uccienoBanue poroapdekra. Onbitel A. I'. CroneroBa. 3akOHBI
dotorpdexra. YpaBuenue DinmteitHa mis dotodrddexra. «KpacHas rpaHuiiay
dboToaddexra.

JHasnenne ceera. OnbiThl 1. H. JIeGenera.

XHUMHUYECKOe IEHUCTBUE CBETA.

TexHuuecKue YyCTpOCTBA M MPAKTHUYECKOE IMPUMEHEHHE: (POTOIIEMEHT,
dboToMaTUMK, COJTHEUHAs OaTapes, CBETOAUOI.

Jlemoncmpayuu

®otorh(DHeKT Ha YCTaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHelIHETo GoTodddexTa.

CBeToaunon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbITel Pezepdopna 1mo paccesHuo o -4acTHII.
IImanerapHas Mogzenbs aroma. lIlocrynatel bopa. M3nydenue u morjomnieHue
(GOTOHOB TpU Mepexojie aToMa C OJHOTO YPOBHS SHEpPTUM Ha Apyrou. Bumwi
crekTpoB. CHEKTp ypOBHEN SHEPIUU aToMa BOJAOPO/a.

BosiHoBbIe cBolicTBa yacTull. Bonnel ne bponnsa. KopnyckynsipHO-BOIHOBOM
JyaJu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: CIEKTPAJIbHbBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGmronenue nmHelyaThIX CIEKTPOB U3TyYCHHUS.

Jlazep.

Yuenuueckuii 3kcnepumenm, nabopamopuvie pabomul

HaOnroienue IMHEM4aToro cuekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JT0KA3bIBAIOIIUE CJOKHOCTh CTpOeHHs sapa. OTKpbiTHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopna 1mo  ompepeneHuro  cocraBa
paanoakTUBHOTO u3nydeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
Bimsinue paaMoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykionHas monens snapa [eizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anb(a-pacnan. OIEKTPOHHBIM W TNO3UTPOHHBIM Oerta-pacnaa. I'amma-
U3JIydeHre. 3aKOH paJuOaKTUBHOIO pacIaja.

DHeprus CBA3M HYKJIOHOB B sipe. SAnepHblie cuiibl. JledekT maccel aapa.

S nepHble peakunu. JleneHue u CUHTES sep.

SAnepnwiii peaktop. Tepmosimepubiii cuuTe3. I[IpoOiieMbl W MEPCHICKTHBBI
AJIEPHON DHEPTETUKNA. DKOJOTUUECKUE ACIIEKTHI AEPHOU SHEPTETUKHU.

DiieMeHTapHble YacThUllbl. OTKPBITHE NO3UTPOHA.

MeTob1 HaOIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHaaMeHTaIbHbIe B3auMOACHCTBUSA. EMMHCTBO (Dpr3ndeckoit KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBAa U IMPAKTUYECKOE IIPUMEHEHUE: JO3UMETP, KaMepa
Buinbcona, siaepHbIil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIIMX YaCTHII.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpeKOB YacTHIL (110 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JieMeHTBI aCTPOHOMHUY U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpuKIiIaiHOe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
aCTPOHOMMH.

Bun 3Bé&nnoro Heba. Co3Be3ausi, sipkue 3BE3MbI, IJIAHETHI, UX BUIUMOE
JIBH>KCHHUE.

ConuHeyHas cuctema.

Connue. ConHeunasi akTuBHOCTh. Mcrtounuk sHeprum ConHIa U 3BE3.
3BE3bI, UX OCHOBHBIC XAPAKTEPUCTUKHU. [[narpaMma «CHEKTpaJIbHBIA KJIacc —
CBETHUMOCTB». 3BE3NIBI TJIABHOM IOCIEAOBATEIbHOCTU. 3aBHCUMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3]l TJABHOW TMOCIIEIOBATEIBHOCTU. BHyTpeHHee CTpoeHHe



3BE311. COBpeMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUH U 3BoJironun ConHIa u
3BE3/1. DTambl )KU3HU 3BE3I.

Mnineunstii Ilyte — Hama [Manaktuka. Ilonoxenue u nBukenue ConHia B
INanaktuke. Tunel ramakTuk. Paguoranaktuku u kBaszapsl. UEpHBIE ABIPHI B sAIpax
raJaKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa006ima. Pazberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenmkroBoe n3nyyeHue.

MaciurabHas ctpykrypa Beenennoit. MerarainakTuka.

Hepeménnbie mpoOiaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C UCIOJIL30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUI JIsl OTIpE/ICTICHUS MOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us1 CeBEpHOro MOJyIIapHs U SIPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O0o01maromniee NOBTOPEHUE

Ponp u3uku W acTpOHOMHUUM B HSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATHYECKOU c(epax nesTeabHOCTH YEIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTUHE MHPA, POJIb PU3UUECKON TEOPHH
B (GOpPMHUPOBAHUM TIPEACTABICHUNA O (U3UYECKOM KapTUHE MHUpa, MECTO
(dbu3nYeCcKOl KapTUHBI MUpa B OOIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O PUPOJIE.

MexknpeaMeTHbIe CBA3U

Nzyuyenue kypca ¢uszuku 0a3oBoro ypoBHs B 11 kiacce oCyiecTBIseTCs C
Y4ETOM COAEPIKATEIBbHBIX MEXIPEAMETHBIX CBA3€H C KypcaMd MaTE€MAaTHKH,
OHOJIOrMU, XUMHH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsmusi, CBI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4HbIH (akT, rumnore3a, (Quanyeckas BEIMYMHA, 3aKOH,
Teopusl, HaAOMIOJICHUE, SKCIIEPUMEHT, MOJICITUPOBAHNE, MOJICIh, H3MEPEHUE.

Mamemamuxka: pelIeHHWE CUCTEMbl YPaBHEHUH, TPUTOHOMETPHUUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO, BEKTOPbl M HMX MPOEKIIUM HA OCH KOOPIAMHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (DYHKIHM, TpPU3HAKH TOM00MS TPEYroJbHUKOB,
OTIpeJICIICHHE TUTONIAIN TUIOCKUX (puryp u 00bEMa Ted.

buonocusa: »nextpuueckue SBICHUS B KUBOW MpUpOJE, KoyieOaTelabHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONTUYECKUE SIBJIEHUS B KUBOW MPUPOJE, NEUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAS] CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMUYECKOW PEMETKUA, CIEKTPATbHBIN
aHaJu3.



l'eocpagpua: wmarHuTHBIE TOJIOCA 3€MIIM, 3QJI€KH MArHUTHBIX DY/,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPSCEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNad, TIEeHEpaTop IMEPEMEHHOIO TOKa,
AJIEKTPOJIBUraTeNlb, WHAYKIMOHHAS I€4Yb, DPaJaap, PagUONpUEMHUK, TEJIEBU30D,
aHTeHHa, TenegoH, CBU-meub, MpOEKIMOHHBIA amnmapaT, BOJIOKOHHas OITHKA,
CoJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHET'O OBIIIETI'O OBPA3OBAHMUA

OcBoenune yueOHOTO TpenMera «DPu3nMKay HA YPOBHE CPETHErO O0OIIero
oOpazoBanus (0a30BbI YPOBEHB) JOHKHO OOECIEUUTh JOCTHXKEHHUE CICTYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS yueOHOTO npeamera « DU3nKay JOJKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXcsli PYKOBOJICTBOBATHCS
c()OpMUPOBAHHON BHYTpEHHEH MO3ULMEN JUYHOCTH, CUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM LEHHOCTSIM POCCHMCKOro OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
OIBITA U OIBITA JEATEIBHOCTH B IPOLIECCE pealu3alid OCHOBHBIX HAIPAaBJICHUI
BOCIIMUTATEJILHOU JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpasKaaHCKOro BOCIIMTAHUA:

c(OpPMHPOBAHHOCTh TPAXKIAHCKON MO3ULIMK 00YYAIOIIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOIIEUETOBEYECKUX T'YMAHUCTHMUECKUX U
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO HEATEIBHOCTb B MHTEPECAX TIPa)KAaHCKOTO
OOLIECTBa, yYaCTBOBATh B CAMOYNPABICHUH B 00pa30BaTEIbHON OpraHU3alNH;

YMEHHE B3aMMOJIEUCTBOBATH C COLIMAIIbBHBIMU UHCTUTYTaMH B COOTBETCTBHH C
uX (QYHKIUSMU U HA3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTApHON U BOJIOHTEPCKOM JECATEIBHOCTH;

2) NaTPHOTHYECKOTO BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOHU UIECHTUYHOCTH,
MaTpUOTU3MA;

LICHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKECHUAM
POCCUICKUX YUEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHWS

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO MOBEICHHUS,

CHOCOOHOCTh OLIEHMBATh CUTYallMI0 M NPUHHMATh OCO3HAHHBIE pELICHMUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM 4YMCIIE B
JEATEIIBHOCTH YYEHOTO;

OCO3HaHUE JINYHOTO BKJIAJa B MOCTPOECHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTHYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOILICHHUE K MUPY, BKIIIOYasl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyiero pusnueckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3luyHbIM cdepaM NpodeCcCHOHATBHOU AESITENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP
Oyay1iei npodeccun u peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHBbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOPAa30BaHMIO B 00JIACTH
(U3HUKM HA TPOTSKEHUN BCEU KU3HH;

6) IK0JI0OrHYecKOro BOCTIUTAHMS:

C()OPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIBTYpbl, OCO3HaHUE IJI0OAIBHOTO
XapakTepa dKOJIOTHYECKHUX IpooiieM;

IIJIJAHUPOBAHUE U OCYLIECTBIICHUE ACUCTBUN B OKPY’KAIOLIEH Cpele HA OCHOBE
3HAHUS LEJIEd YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH HKOJOTHMYECKOM HAIPaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAaHUH 110 (PU3UKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUA (PU3NYECKON HAYKHU;

OCO3HAHHME LIEHHOCTH HAay4YHOM JEATEIBHOCTH, TOTOBHOCTh B IIPOLECCE
u3ydeHus  (QU3MKU  OCYUIECTBIIATh  MPOEKTHYIO U MCCIEA0BATEIbCKYIO
NEeATEIbHOCTh MHAUBUYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBare/IbHbIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eiCTBUA
ba3oBble 1oruyeckue 1eicTBUA:
CaMOCTOSITENNbHO  (OPMYyJIMpPOBaTh M aKTyaJlM3UpoOBaTh  MpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIIATh LENU JEATENbHOCTH, 3a4aBaTh MAapaMETPbl W KPUTEPUH HX
JOCTUKEHNS,
BBIABJIITD  3aKOHOMEPHOCTM M INPOTUBOPEYMS B  PACcCMaTpUBAEMBIX
(bU3NYECKUX SBICHUSIX;
pa3palaThiBaTh IUIaH pEIICHUs MPOOJIeMbl ¢ YYETOM aHaIM3a MMEIOLIUXCS
MaTEepUAIbHBIX 1 HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B IEATENBHOCTD, OLICHUBATh COOTBETCTBUE PE3YIILTATOB
LIEJISIM, OLICHUBATh PUCKU IOCIIEICTBUM AEATEIbHOCTH;
KOOPAMHUPOBATH U  BBIIOJHATH paboOTy B  YCIOBUSIX  pEAIbHOTO,
BUPTYaAJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIILICHUE IPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBble uccienoBarejabcKkue 1eMCTBUA.
BJIAJICTh HAy4YHOW TEPMHUHOJIOTHEW, KIIOUYEBBIMU MOHATUSMHU U METOAAMU
busznyecKoil HayKu;



BJIAJICTh HABBIKAMHU y4EOHO-HCCIICIOBATEIBCKON W MPOCKTHOW JEATETLHOCTH
B o0ylact (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJIOB perieHus 3a1ad (U3HUECKOTO COJEpIKaHMs, MPUMEHECHHUIO DPa3IMYHbBIX
METOJIOB IMO3HAHUS;

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUSA, €ro
WHTEPIPETAllUN, MPEOOpPa30BAHUI0 M TPHUMEHEHUIO B PA3IUYHBIX yUeOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPA CO3/IaHUN yU4E€OHBIX MTPOCKTOB B 001aCTH (PU3UKH;

BBISBJISITh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJM3UpOBaTh 3ajauy,
BBIJIBUTAaTh THUIIOTE3Y €€ PEIICHHS, HaXOIWUTh apryMeHThI JUIs J10Ka3aTelIbCTBa
CBOUX YTBEP)KJICHHUH, 3a/1aBaTh NTapaMeTPhbl M KPUTECPUHU PEIICHNUS,

aHANMM3UPOBATh TIOJYUYCHHBIE B XOAC pCIICHUS 3aJadd  Pe3yibTaThl,
KPUTUYECKU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIC 3aJa4dl B 00pa30BaTEIbHOU
NEATETLHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3HKHY;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OTICHUBATH TPHOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HaHWUA T0 (U3MKE B TPAKTHIECKYIO 00IacTh
JKU3HEIEITEIIbHOCTH;

yMETb HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OpUTHHAIBHBIC TTOIXObI U PEIICHHUS,

CTaBUTH MIPOOJIEMBI U 33J1a4H, TOMyCKAIOIINE aTbTCPHATUBHBIC PCIICHMUS.

Pabora c nndopmanmueii:

BJIaJICTh HaBBIKAMH TOJTyYCHHS HMHGOpPMAIUU (PU3UUECKOTO COACpP)KAHHS W3
MCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSATEIBHO OCYIICCTBISATH IOWCK, aHaJu3,
CUCTEMATHU3AIMI0 W HWHTEPIPETAINI0O WHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHNUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIb30BaTh  CPEACTBa WH(MOPMAIIMOHHBIX U  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHUHA B PEIICHWN KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3AIMOHHBIX
3a/lad ¢ COoOMIoJieHHeM TpeOOBaHUN JSPrOHOMHMKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOCpPEKCHHS, TIPABOBBIX W  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MaCHOCTH;

Co3/IaBaTh TEKCTHI (DU3WYSCKOTO COJICpXKAaHHUS B PA3IUYHBIX (opmarax ¢
y4€éTOM Ha3zHAYCHUS WH(POPMAIIUU | IICICBON ayIUTOPUH, BBIOUPAs ONTHMAIbHYIO
dbopMy NpeCcTaBICHUS U BU3yaTU3alliH.

KoMMyHuKaTHBHBIE YHHBePcalbHble YueOHbIe JeliCTBHUS:
OCYILIECTBIIATH OOIIEHUE HA YPOKaX (PU3UKH U BO BHEYPOUHOU JESATEIbHOCTH;
pacro3HaBaTh MPEINOCHUIKA KOH(JIMKTHBIX CHUTyallMd H  CMAr4YaTh
KOH(JIUKTBL;



pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHHS C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M HHIWBHUAYaTbHOU
paboTHI;

BbIOMpaTh TEMATHKY W METOJbl COBMECTHBIX AECHCTBUNA C Yy4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEHN KaX10ro 4ieHa KOJJIEKTHBA,

OPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH MU
KOOPAMHHUPOBATh JIEHCTBUS O €€ JOCTHXKEHHIO: COCTaBJIATH IUIaH JIEHCTBUA,
pacnpeneniarTb poid C y4ETOM MHEHMM Y4YaCTHUKOB, OOCYXJaThb pE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaueCTBO CBOEro BKJIaJa W KaXJIOr0 y4YaCTHHKAa KOMAaHIbl B
o0l pe3yabTaT o pa3padOTaHHBIM KPUTEPUSIM;

npearaTb HOBBIE MPOEKTHI, OLEHUBAThb HAEU C TO3UIMH HOBU3HBHI,
OPUTMHAJIBHOCTH, MPAKTUUECKON 3HAYUMOCTH;

OCYUIECTBJIATh TO3UTHBHOE CTPATETUYECKOE IMOBEACHUE B PA3IHYHBIX
CUTYaLHSIX, IPOSABIIATh TBOPUYECTBO U BOOOpaKEHUE, ObITh NHULIUATUBHBIM.

PeryasiTuBHbIC yHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

CaMOCTOATEILHO OCYUIECTBIATh MO3HABATENBHYIO JEATEILHOCTh B 00JacTU
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITEJIbHO COCTAaBJISITh ILJIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTEHUI;

J1aBaTh OLICHKY HOBBIM CUTYallUsIM;

pacIIMpATh paMKH Y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTESHUN;

JeaaTh OCO3HAHHBIM BBIOOp, AapryMEHTUpPOBaThH €ro, OpaTh Ha ce0d
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TIPOSIBICHHUIO JSPYIUIMA B 00JIacTH
(bu3MKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallMsiIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJeTh  HABbIKAMU  MO3HABATEJIbHOM  pediekcMu Kak  OCO3HAHUS
COBEPIIAEMBIX JIEUCTBHUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyJNbTaTOB H
OCHOBaHUI;

UCII0JIb30BaTh MPUEMBI peIeKCUM AJI1 OLUEHKH CUTYalllH, BHIOOpAa BEPHOIO
peLIeHHS;



YMETh OIICHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PEIICHHS MO0 UX
CHIDKCHHIO;

NPUHUMATh MOTHUBBI W apTyMEHTHI JAPYTHX TIPH aHAJU3€ pPE3yJIbTaTOB
NEeATETHbHOCTH;

PUHUMATH ce0s, TOHUMas CBOU HEJIOCTATKU 1 JOCTOMHCTBA;

MPUHUMATh MOTHUBBI W apTyMEHTHl APYTHX TIPH aHAJU3€ pPE3yJIbTaTOB
NEeSATEeTbHOCTH;

IPU3HABATh CBOE MPaABO M MPABO APYTHX HA OIIHOKH.

B mporecce JOCTHKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpeaHero oOmero oOpa3oBaHHMs Yy OO0ydYaronIuxcs
COBEPIIICHCTBYETCS AMOIMOHATLHBIH HWHTEJUICKT, TIPE IO Iar afo A
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMSI, BKJIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOITMOHAIILHOE
COCTOSIHUE, BUJIETh HAIlpaBJICHUsI Pa3BUTHS COOCTBEHHOM dMOIIMOHAIBLHON Cephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJMPOBaHUS, BKIIIOYAIONMIETO CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEIEHHE, CIOCOOHOCTh aJalTHPOBATHCA K
AMOITMOHAJILHBIM U3MEHEHHAM U TIPOSIBIISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAILIMH, BKIIIOYAIOMICH CTPEMJICHHE K JIOCTHXKEHUIO I1eTIH U
yCrexy, ONTUMHU3M, WHUIUATUBHOCTH, YMEHHE JCHCTBOBATH HMCXOMAS W3 CBOUX
BO3MOKHOCTEH;

HMIIATUH, BKITIOYAIOIIEH CIIOCOOHOCTh MMOHUMATh SMOIMOHATBHOE COCTOSIHUE
JIPYTUX, YYUTBIBaTh €ro IPH OCYIICCTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATH MHTEPEC M pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenuss B 10 kjacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAIONTUXCS YMEHHINA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (pu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKU U
TE€XHOJIOTUH, B MPAKTUYECKON JESATEIBHOCTH JIOJIEM;

YYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (PU3NUECKUX MOJIEICH:
MaTepHualibHas TOYKa, MHEepIUalbHas cuctemMa OTcuéra, abCOoNIOTHO TBEPAOE TEIO,
WJICATbHBIN Ta3, MOJECIA CTPOCHUS Ta30B, KUIKOCTEH U TBEPIABIX TEJI, TOUCYHBIN
AIIEKTPUUECKUH 3apsijl pU pelieHnH PU3NYECKUX 3a]1aY;

pacrno3HaBaTh (pu3MUYECKUE SBJICHUS (MIPOIECChI) U OOBICHATh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJSIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BELIECCTBA U



AJIEKTPOJUHAMUKHN:  PAaBHOMEPHOE U  PAaBHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKEHUE, CBOOOMHOE TajeHue TeJ, ABWUKEHUE 10 OKPYKHOCTH, HWHEPIHS,
B3aumoelcTeue Ten, nuddys3us, OpOyHOBCKOE IBIKECHHE, CTPOCHHUE >KHIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJl TPU HArpPEeBaHUU (OXJIAXKICHUH ), TETIIOBOE
paBHOBecHE, UCIApEHUE, KOHJEHCAIMs, IJIAaBJICHUE, KPUCTAILTU3ALMS, KUIICHUE,
BJIQYKHOCTH BO3/yXa, MOBBIIICHNUE TaBJICHUS Ta3a MPH €r0 HarpeBaHUHU B 3aKPBITOM
COCyZe, CBSI3b MEXIy IapaMeTpamMu COCTOSHHUS Ta3a B HM30MIpOIeccax,
AIEKTPU3AIMS TEN, B3aUMOACHCTBUE 3aps0B;

OMHCHIBATh MEXAHMYECKOE JIBI)KEHHE, UCIOJb3ys (DU3UYECKUE BEIIMYUHBI:
KOOpJIMHATa, MyTh, MEpPEMEIIeHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIBC TeJla, KUHETHYeCKasl dHEPrusl, MOTCHITMATbHAS dHEPTHUsS, MEXaHHMYeCKas
paboTa, MexXxaHWYecKas MOIHOCTh, IPU ONHCAHWUH TPABWIHHO TPAaKTOBAThH
(bU3MYEeCKUl CMBICT MCHOJB3YEeMbIX BEJIMYMH, WX OOO3HAUYECHHS] U EIUHUIIBI,
HaXOJUTh (OPMYJIbI, CBS3BIBAIONINE JAHHYIO (PU3MUECKYIO BEJIUYUHY C JAPYTUMH
BEITUMIMHAMU;

OTIMCHIBATh HM3YyYCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIJIOBBIC SIBICHHS,
UCTIONIB3YsT (M3MYECKHE BEIWYWHBI: JABJICHHWE Tas3a, TeMIepaTrypa, CpPeIHSS
KMHETHYECKasi SHEPIUsl XaOTUUECKOrO JABMKEHUS MOJIEKYJ, CPEIHEKBaIpaTUIHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHsSI JHEprusi, pabora rasa,
KOO (PHUIMEHT TMONEe3HOTO JEWCTBHSI TEIJIOBOTO JBUTATENS; TPU OIHMCAHHUH
MPaBUIBLHO TPAKTOBaTh (PU3MUECKHH CMBICT HCIONB3YEMBIX BEIHMYHMH, WX
0o0O3HAaUeHUsT W CAWHMIIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINE JIAHHYIO
(bU3NYECKYI0 BETUYUHY C IPYTUMH BEJIMUYNHAM;

OIMKCHIBATh U3YUCHHBIE AJICKTPUUYECKHUE CBOMCTBA BEIIECTBA U AJICKTPUUECKHE
sBJICHUS (TIPOIIECCHI), UCTIONIB3YS (DU3UUYCCKHE BEJIMYHMHBI: DJICKTPUUSCKHUMA 3aps,
AIEKTPUUECKOE TM0JIe, HAMPSHKEHHOCTD TOJISA, TMTOTEHITHAN, PA3HOCTh MTOTEHITNATIOB,
Ipy ONMHWCAHWM TPABWIBHO TPAKTOBAaTh (DU3UYECKUN CMBICT HCIOIB3YEMbIX
BEITUYMH, MX OOO3HAUCHUS W €IWHUIIBI; YKa3biBaTh (DOPMYIIbI, CBS3BIBAIOIIHE
JTaHHYI0 (PM3UYECKYIO BEJTUYHHY C IPYTHMH BEITHYNHAMH,

aHAM3UPOBATh (PU3MYCCKHUE TPOIECCHl U SABJCHUS, UCTONB3Ys (pu3ndeckue
3aKOHBI U MIPUHIIUIBL 3aKOH BecemupHoro Tsrotenus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXpaHEHUSI MEXaHWYECKOW DSHEPIrHH, 3aKOH COXPAHCHHS HWMITYJIbCa,
OPUHIUI CYMEPIIO3UIIUA CHUJI, TIPUHIUI PABHONPABUS HHEPUUAIBHBIX CHCTEM
oTcuéTa, MOJIEKYISIPHO-KHHCTHYCCKYIO TEOPHIO CTPOSHHUS BEIECTBA, Ta30BBIC
3aKOHBI, CBA3b CPEIHEW KMHETHYECKOW SHEPIHH TEIJIOBOTO JBUXKEHHUS MOJEKYI C
aOCOTIOTHOM TeMIlepaTypol, MepBbIil 3aKOH TEPMOJIMHAMHKH, 3aKOH COXPaHCHUS
AIIEKTPUUECKOTO 3apsifa, 3akoH KyloHa, TpW 3TOM pa3idyaTh CJIOBECHYIO
(bOpMYITHPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKEHUE W YCJIOBUS (TPaHUIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TMPUHIUIBI JCHCTBUS MallMH, MOpUOOPOB WU
TEXHUYECKUX YCTPOMCTB; pa3iauyarh yCIOBHA MX O€30MaCHOTO HMCIOJb30BAHMS B
MMOBCEIHEBHOM KU3HH;

BBINIOJIHATh JIKCIIEPUMEHTHI 10 MCCIEIOBAHUIO (DU3UYECKUX SIBIICHUUH H
MPOLIECCOB C HCIIOJIb30BAaHUEM NPSIMBIX M KOCBEHHBIX HM3MEPEHUH, MpU 3TOM
dopmynupoBath mpobieMy/3agady M THIOTE3y Y4YeOHOTO OSKCIepUMEHTa,
coOMpaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO OOOpYyAOBaHMS, NPOBOAUTH OMBIT WU
(bopMyIMpPOBaTH BHIBOIBI;

OCYULIECTBIISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS] PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIM CHOCOO M3MEPEHHS U HCIOJIb30BaThb HU3BECTHHIE
METO/bI OLICHKHU MOTPEIIHOCTEN H3MEPEHN;

UCCJENOBATh  3aBUCHUMOCTH  MEXKAYy  (PU3NYECKMMH  BEIMYMHAMH  C
VCIIOJIB30BAHUEM TPAMBIX HM3MEPEHHUH, IIPU 3TOM KOHCTPYMPOBATH YCTAHOBKY,
(¢uKcHpoBaTh pe3yJabTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B
BU/JIE TAOJINL U TPpahpUKOB, AETATh BEIBOABI IO pe3ybTaTaM HCCIIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOro TpyAa MpU MPOBEACHUU HCCIEAOBaHUN B
paMKax ydeOHOTO »JKCIEPUMEHTa, Y4E€OHO-HCCIEIOBATENbCKON W MPOEKTHOU
JESTEIbBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPONCTB M J1abOpaTOPHOTO
000py1I0BaHUS;

pemiaTth pacu€THble 3aJaud C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3MUECKUE 3aKOHBI U MPUHLIMIIBI, HA OCHOBE aHaIM3a yCJIOBUA 3aa4ul
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOJUMBbIE ISl €€ PEIIeHUs, MPOBOAUTHh PACYETHl U OLIEHUBATH PEATbHOCTD
MOJIy4YE€HHOT0 3HaueHusl (PU3NUYECKOM BEIMUHUHBI;

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
LEMOYKY pPACCYXACHUN C OMOpOd Ha H3YUYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTU H
(bU3UYECKHE SABJICHNUS,

UCIIONB30BaTh  MPH  pPEIIEHUH  y4yeOHBIX  3aJad  COBPEMEHHbIE
MH(OPMAIMOHHBIE TEXHOJIOTUH JJIs TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINU
U TIPEICTaBJICHUsS YYEeOHON M HAy4YHO-TIOMYJSIPHON HMH(POPMALINU, MOJTYYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOITyYaeMyt0 HH(OPMAIIHIO;

IPUBOJIUTH MPUMEPHI BKJIaJIa POCCUNCKUX U 3apYyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IIPOIECCOB OKPYXKAIOUIETO MHUpPA, B pa3BUTHE
TEXHUKU U TEXHOJOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM >KU3HU
Ui obecrieueHus: 6€30MacHOCTU TP OOpaIIeHUH C MPUOOpPaMH U TEXHUYECKUMU
yCTPOMCTBAMHU, ISl COXPaHEHUS 3/I0POBbS U COOJIOJCHHUS HOPM IKOJIOTUYECKOTO
MOBEJCHUS B OKPYXKAKOLIEH CPEJIE;



paboTaTh B TpyNIne C BBIMOJHEHUEM PA3THYHBIX COIUMAIBHBIX POJICH,
IUTAHUPOBaTh PabOTy TPYMNbl, PALMOHAIBHO PACHpPENeNaTh OOA3aHHOCTH H
MJIAHUPOBATH JICSATEILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJ€KBAaTHO OIICHUBATh
BKJIAJT K&KJIOTO M3 YYaCTHUKOB IPYMIIbI B PEIICHUE PACCMATPUBAEMOI MPOOIEMBI.

K konmy ob0yuyenuss B 11 kuacce mnpeaMmeTHbIe pe3ylbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YHAIOIINXCS YMEHHIMA:

JEMOHCTPUPOBATh HA TMPUMEPAX poiab W MecTO (Pu3uku B (HOPMUPOBAHUH
COBPEMEHHOW HAy4YHOW KAPTUHBI MUpPa, B PAa3BUTHUU COBPEMEHHON TEXHUKU H
TE€XHOJIOTUH, B TPAKTUYECKOW NEATEIBHOCTH JIFOAEH, IEIOCTHOCTh M E€IUHCTBO
bu3NYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIIBI TPUMEHEHHUS H3YUYCHHBIX (U3UYECKUX MOJICIICH:
TOYEYHBIA JEKTPUUECKUM 3apsill, JIyd CBETA, TOUYECYHBIM UCTOYHUK CBETA, sACpHAs
MOJIeJIb aTOMa, HYKJIOHHas MOJENIb aTOMHOTO sifjpa NpHU pelieHuHu (HU3NIeCKuX
3a/1ay;

pacro3HaBaTh (pU3NUECKUE SIBJICHUS (IIPOIECChl) U OOBICHATh UX HAa OCHOBE
3aKOHOB JICKTPOJIUHAMUKHN U KBAHTOBOW (DU3UKH: JIEKTPUUECKaAs MTPOBOJAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JCHCTBHUS TOKAa, B3aMMOJICHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHAasE WHAYKUUSA, JEHUCTBUE MArHUTHOIO TOJiA Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMKCS 3apsf, AJIEKTPOMArHUTHBIE KOJeOaHUs W
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAKEHUE, MPEIOMIICHHE,
uHTeppepeHus, audpakuus W [OJIpU3aluus CBeTa, JUCIEpPCUsl CBETa,
dboTtoanekTpuaeckuit 3pdekt (pororddekT), cBeTOBOE NaBlIeHUE, BOZHUKHOBEHHE
JUHEWYaTOro CHEKTpa aTroMa BOJOpPOJla, €CTECTBEHHAas W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

OTNUCHIBAaTh W3YUYEHHBIC CBOWMCTBA BEIIECTBA (PIEKTPUUYECKUE, MarHUTHBIC,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  CpeA) H
AJIEKTPOMArHUTHBIE SIBIICHUS (TPOIECCHI), HMCTIONB3Ys (U3HUUECKUE BEIUYUHBI:
AIEKTPUUYECKUN 3apsijl, CHJIa TOKA, DJIEKTPUUYECKOE HAMpPSKEHUE, DJICKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMANOB, ANEKTPOJABIKYIIAS cuiia, paboTa ToKa,
WHIYKIMST MarHUTHOTO TMOJs, cuia Awrepa, cwia JlopeHiia, WHIYKTHUBHOCTh
KaTYIIKW, SHEPrus JJIEKTPUYECKOT0 U MArHUTHOTO TIOJIeH, MEepUojJ U YacToTa
KojeOaHnii B KoyieOaTeIbHOM KOHType, 3apsii M Cuja TOKa B IpoIlecce
TapMOHUYECKUX DJICKTPOMAarHUTHBIX KoJeOaHwii, (QOKyCHOE pacCTOSIHHE W
ONTUYECKasl CUJIa JIMH3bI, MPU OMUCAHUM MPABWIHHO TPAKTOBaTh (PU3UUYECKUI
CMBIC]I HCIIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HA4YeHHs M EAWHMIIbI, YKa3bIBaTh
bopMysBl, CBA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BETUYUHY C JPYTUMH
BEJINYMHAMU;

OMUCHIBATh HW3YyYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCH, HCIOIb3YS
bu3nuecKkue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U



4acToTa CBETa, SHEPTHs U UMITYJIbC (POTOHA, TIEPUOJ MOypacnaaa, SHEPTUs CBSI3U
aTOMHBIX S7Iep, TPU ONMUCAHWUW TPABUIBHO TPAKTOBATh (HU3UYECKUN CMBICIT
WCIIOJIB3yeMbIX BEJIMYMH, WX OOO3HAYEHWS W €IWHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JIAHHYIO (PU3MYECKYI0 BEJIMYUHY C JPYTMMHU BeJTUYHHAMH,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETMYUHBI,

aHANM3UPOBATh (PU3UYECKHUE TPOIECCHl U SBJICHUS, UCTONB3Ys (pu3ndeckue
3aKOHBI M MPUHIMIBL: 3aKOH OMa, 3aKOHBI MOCIEAOBATEIHHOTO U MapauIeIbHOTO
COCJIMHEHUS MPOBOJHUKOB, 3akoH Jlxoyns—JIeHla, 3aKoH 3IEKTPOMArHUTHOM
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPaHEHUs] CBETa, 3aKOHbBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHUE OiHITeHa mis Gororddekra,
3aKOH COXPAHEHHS SHEPTUH, 3aKOH COXpPAHEHHUS HMITYJIbCa, 3aKOH COXPaHCHHS
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXPAHEHHS MAacCOBOTO YHMCIA, MOCTyiaTsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHMIlbl, 00JACTH)
MIPUMEHUMOCTH;

OTIpEIEIATh HAIpaBJICHUE BEKTOpA MHIYKIIMA MAarHUTHOTO TTOJIsI TPOBOTHUKA
C TOKOM, CUJIbI AMriepa u cuibl JlopeHna;

CTPOUTh W OIHUCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SBICHUUA W
MIPOIIECCOB C HCIOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHM: TIPU ITOM
dbopmyupoBath TpobiieMy/3aady M THUNOTE3y Y4eOHOro IKCIIEpUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIIOKEHHOTO OOOpYJOBaHUS, MPOBOIUTH OMBIT U
bopMyIMpOBaTH BHIBOIBI;

OCYIIECTBIIATh MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUYHH, TIPH
ATOM BBIOMpAaTh ONTHMAJBHBIN CIIOCOO M3MEPEHHS M HCIOJIh30BAaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEUIHOCTEN U3MEPEHHU;

UCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEIMYUH C HCIOJIb30BAHUEM
NPSAMBIX HM3MEPEHHWI: TPU HSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHUPOBATH
pe3yibTaThl MOJYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYHMH B BHJC TAOIUIl U
rpaduKoB, AeNaTh BBIBOBI MO pe3ybTaTaM HCCIEIOBAHNUS;

coOII01aTh MpaBwiia 0€30MacHOT0 TpyJa MPHU MPOBEACHUHN WCCICAOBAHHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCIICIOBATEIHLCKON W TPOSKTHOU
JESITEIbHOCTH C WCIOJB30BaHUEM H3MEPHUTEIBHBIX YCTPOWCTB M 1a00paTOPHOTO
000Opy10BaHUS;

pemarh pacy€THBIE 3a7a4d C SBHO 3aJaHHOW (PU3WYECKOH MOJIENbIO,
UCIIOJIB3YsI (PM3UYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAINM3a yCIOBUS 3aa4n
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIACHATh (DPU3HUECKUE BEIHMUYMHBI U (HOPMYIIBI,



HEOOXOJUMbIE U1l €€ pellleHusi, MPOBOAUTHh PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YEHHOT0 3HaUeHUs (PU3MUECKOM BEIIMYUHBL;

peliaTh KaueCTBEHHBIE 3a/1a4i: BHICTPAUBATh JIOTHUECKH HETIPOTUBOPEUUBYIO
LENOYKY PacCyXIE€HUH C ONOpON Ha H3YYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH H
(duznueckue sSBICHMS;

UCTIONB30BaTh  MpH  pPEIIEHMH  y4yeOHBIX  3a7ad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTABJICHUS y4eOHONW M HAYyYHO-TIOMYJISIPHOM MH(pOpMALUH, ITOJIYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJTM3UPOBATh MOJIy4aeMyt0 HH(POPMALIUIO;

OOBSACHATh MPUHLMIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX 0€30MaCHOTO UCIOIb30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUICKUX U 3apYOEIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKd, B OOBSICHEHHE IPOIIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCTIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (pU3MKEe B MOBCEIHEBHOW >KU3HH
JUIst o0ecrieyeHusl 0€30MacCHOCTH MpU 0OpalIeHUuu ¢ IpHUOOpaMHU M TEXHUYECKUMHU
yCTpOMCTBaMHU, JUIsI COXPaHEHUs 3/I0pPOBbS U COOJIOJEHUSI HOPM IKOJIOTUYECKOTO
TOBEJICHUS B OKPYKAIOIIEH Cpee;

paboTaTh B Tpynme C BBHIMOJHCHHEM pA3IUYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYMNbl, PAMOHAIBLHO paCHpeNeNaTh OOS3aHHOCTH W
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHAAPTHBIX CUTYallUsX, aJIeKBaTHO OIL[CHUBATh
BKJIAJ] K&XJIOTO U3 YYACTHUKOB IPYIIBI B PEILICHUE paccCMaTpUBaeMOil MpoOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosau4vecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB H TeM uugpoBbIe
Ne ni/nn P Kourposbnbie IIpakTHyeckue (ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbIl HAYUYHOI'O ITIO3HAHUSA
bu6mmorexa [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuoreka [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamitka ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHSI BELLIECTBA. 5 bubnuoreka [IOK

da3oBbIe Nepexoabl

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

Paznea 4. 3JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 EKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edso00.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KIIACC

KouuvecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uu@poBbIe
Ne n/m P Kounrpoabusie IlpakTHueckue (witcpp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchl
Pazpen 1. QJIEKTPOJJMHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4yecKue U AIEKTPOMarHuTHbIE 9 1 bubnuoreka [IOK
' KoseGaHms https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHbBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro nio pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubmuorexa [JOK
3.1 4 1
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexka [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.3 ATOoMHOE SApO

Utoro no pazneny

15

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

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

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 E;ISSH/I;I;T:;%S?U/I; £41007¢
Hroro no pasneny 7
Paznen 6 OBOBHIAIOIIEE ITIOBTOPEHHUE

6.1 O6o06maro1iee TOBTOPEHHE 4 ng;;ﬁf;igrouﬁ £41007¢
Hroro no pasneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne i/ Tema ypoka Kontpoabubie IIpakTuueckue Aara tupposkie
Bcero U3y4eHusi o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl

®du3nka — HayKa 0 IpUpo/Ie.

1 Hayunsre MCT(}),;H nofHapHIfﬂ 1 bubmmorexa [JOK

03.09.2024  https://m.edsoo.ru/ff0c32e2

OKpY>KaloIllero Mupa
Ponb 1 mecTo husuku B

5 (hopMUPOBaHUH COBPEMEHHOM 1 bubnunoreka [JOK
Hay4YHOU KapTHUHBI MUpa, B 04.09.2024  https://m.edsoo.ru/ff0c33e6
MIPaKTUYECKON JAESITEbHOCTH JII0AEH
MexaHuueckoe TBUKEHHE.

3 OTHOCHUTENIBHOCTh MEXaHUUECKOTO 1 bu6mmoreka [IOK
neuxenus. [lepemenienue, ckopocts, 10.09.2024  https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NIpsIMOSIMHENHOE 1 bubnnorexka [JOK
NIIBIOKEHHE 12.09.2024 | https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOE IPSIMOIMHEHHOE 1 bubnuoreka [IOK
JIBUKECHHE 17.09.2024  https://m.edsoo.ru/ff0c372e
I'pacduku 3aBUCIMOCTH KOOPAMHAT,

6 CKOPOCTH, YCKOPEHHUS, MYTH U
nepeMenieHus MaTePUATbHOM TOYKH 19.09.2024
OT BPEMEHH.

7 CBoboaHOe nageHue. Y CKopeHue 1 bubmuotexa [JOK
CBOOOHOTO Ta/IeHUS 24.09.2024  https://m.edsoo.ru/ff0c39cc



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

KpuBonnHeliHOE NBUXKEHUE.

8 JIBU>KeHUE MaTepUaIbHOU TOYKH bubamnorexa LIOK
10 OKPYXKHOCTH 26.09.2024  https://m.edsoo.ru/ffOc3ada
[Tpuniun otHocuTenbHocTH [anumnes.
9 HNueprpanbHbie CUCTEMBL OTCUETA bubmmorexa [TOK
puu ' 01.10.2024  https://m.edsoo.ru/ff0c3be8
Ilepsbiit 3akoH HproToHa
Macca Tena. Cuina. [Ipunnun
10 CYIIEPIIO3UIINH CHII. BTOpOii 3aK0H bubmmorexa [TOK
YHep B - Dropor 03.10.2024  https://m.edsoo.ru/ff0c3be8
HproToHa my1st MarepuaabHOM TOUKH
11 Tperuii 3akoH HerotoHa i1 bubnnorexka [JOK
MaTepUaIbHBIX TOUYECK 08.10.2024  https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoOro taroreHus. Cumna
12 TsoxecTd. IlepBas kocmuueckast bubnmorexa [IOK
P 10.10.2024  https://m.eds00.ru/ff0c3d00
CKOPOCTH
13 Cuna ynpyroctu. 3akoH ['yka. Bec . bubnuoreka [IOK
Tela https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koaddunuent tpenus.
14 Cuna czn OTI/IBJ‘IeIfIbI/quI 1? U BI/Iz(eHI/II/I 17.10.2024 bubmorexa [JOK
p pua o https://m.edsoo.ru/ff0c3f76
Teaa B )KUAKOCTH UIIN Ta3e
[TocTynarensHOE U BpalareabHOe
15 JBIKEHHE a0COIOTHO TBEPIOTO Tea. 59.10.2024 bu6mmoreka [IOK
MowmenT cuisl. IInedo cunsl. YeaoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPLOIO TENIA
NMnynsc MmaTepuaibHOM TOYKH,
16 CUCTEMBI MaTEPUAIbHBIX TOUYEK. 24.10.20%4 bubnmuorexa [JOK
Nmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyNbCa. PeakTHBHOE TBUKEHHE
17 PaboTa 1 MOIIIHOCTH CHJIBI. 5.11.2024 bu6mmoreka [IOK



https://m.edsoo.ru/ff0c3ada
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
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https://m.edsoo.ru/ff0c43d6

Kunernueckas sneprust
MaTepualbHOW ToukH. Teopema 00
M3MEHEHUU KHHETUYECKON SHEPTruu

https://m.edsoo.ru/ff0c4502

18

[ToreHumanbHas 3Heprus.
[ToTennmanbHas SHEPTUs yIPYTro
nehOpMUPOBAHHON MTPYKHHBI.
[ToTenuuansHas sHeprus Tena BOIN3U
MOBEPXHOCTU 3eMIIH

7.11.2024

bubmunoreka [JOK
https://m.edsoo.ru/ff0c461a

19

IloTeHnManbHbIE M HEMOTCHIIHAILHBIC
cuiibl. CBsi3b pabOTHI
HETIOTCHITUAJIBHBIX CHJI C U3MECHCHHUEM
MEXaHUYECKOW IHEPTHH CUCTEMBI TEl.
3aKOH COXpPaHECHUSI MEXaHUYECKOU
SHEPTUU

12.11.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

20

Jlaboparopuas pabota
«HccnenoBanue cBsizu pabOThI CUIIBI C
M3MEHEHHEM MEeXaHUUYECKOW IHEPTUU
TeJa Ha MPUMEpEe PacTsKEHUS
PE3UHOBOTO KI'yTa»

14.11.2024

21

KonTponbHas padota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE)

19.11.2024

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

22

OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. uddysus. Xapakrep
JBKEHUS U B3aUMOJICHCTBUS YaCTHIT
BellecTBa. Mojenu CTpoeHus Ta30B,
YKUAJIKOCTEN U TBEPIBIX TEll

21.11.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc?2

23

Macca monekyn. Konuuecto

26.11.2024



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Bemtecta. [locTostHHas ABoraapo

TennoBoe paBHoBecue. TemnepaTtypa

24 u e€ uzmepenue. lllkana remneparyp 28.11.2024
Henscus
WUneansueriii ra3 B MKT. OcHoBHOE b K
25 g 3.12.2024 nosmotexa O
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemMrepaTypa Kak Mepa
26 CpeHEe KUHETUYECKON SHEPTruu £ 12,2024 bubnuorexa [JOK
JBHKEHHS MOJICKYJI. YpaBHEHHE o https://m.edsoo.ru/ff0c511e
MenneneeBa-Knanelipona
27 3akoH JlanbToHa. ['a30BbIC 3aKOHBI 10.12.2024
Jlaboparopnas pabota
«HccneqoBanue 3aBUCHMOCTH MEX
28 a y 12.12.2024
rapamMeTpamMH COCTOSTHUSI
Pa3peKEHHOTO Ta3a»
M3omnpolieccsl B UicaIbHOM I'a3e U UX b K
29 pott A 17.12.2024 ~ Promorexa 1O
rpaduueckoe npecTaBIeHue https://m.edsoo.ru/ff0c570e
BnyTtpennss sneprus
TEPMOJIUHAMUYECKON CUCTEMBI U
criocoOnI €€ n3menenus. KoanuectBo b K
30 19.12.2024 ~ Promorera IO
TEIUIOTHI U paboTa. BHyTpeHHs s https://m.edso00.ru/ff0c5952
SHEPTUsi OJHOATOMHOIO UJI€ATbHOTO
rasa
bubmuoreka [JOK
31 Buawl Tenonepenaun 24.12.2024
g peA https://m.edsoo.ru/ff0c5c36
VienbHas TEMI0EMKOCTD BEIIECTBA.
bubmnoreka [JOK
32 KonuyecTBo TemnoTs! npu 26.12.2024 a

Teruionepenave. AanadbaTHbII

https://m.edsoo.ru/ff0c5¢c36
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poIIecc

HepBHﬁ 3aKOH TCPMOJMHAMHKHA U €TO

bu6mmoreka [IOK

33 9.01.2025
IIPUMEHEHHUE K U30IpoLeccaM https://m.edsoo.ru/ffOc5efc
HeobOpaTtumocThb mporieccoB B Eub 10K

noJImoTeKa

34 mpupozae. Bropoii 3akoH 14.01.2025

pHpoa p https://m.edsoo.ru/ff0c6230
TEPMOAMHAMUKH
I1 eiic KIIJI TenmoBoi

35 PUHLIUI TEHCTBUS U J1 TermoBoi 16.01.2025 bubmuoreka [JOK
MAaIIUHEI https://m.edsoo.ru/ff0c600a

36 ukn Kapnao u ero KIT/{ 21.01.2025
DKOJIOTHYECKHUE TIPOOIEMBI

37 23.01.2025
TETJIOIHEPTETHKHU
Oo6o06maromuii ypok «MoekysipHast bubnnoreka [JOK

38 28.01.2025
¢usnuka. OCHOBBI TEPMOIMTHAMIKI https://m.edsoo.ru/ff0c6938
KonTponbHas pabora mo teme Eub 10K

noOIMoTEKa

39 «Moie a 3uka. OCHO 30.01.2025

NCKyIAPHAs Q3K HOBBI https://m.edsoo.ru/ff0c6a50
TEPMOTUTHAMUKI
ITapooOpa3oBaHue U KOHIEHCAIHSL.

40 pooop I 11 4.02.2075 bu6mmoreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAs. 1 OTHOCUTEIbHAS Bt 1OK

noJmoTeKa

41 BJIQXKHOCTE Bo3ayxa. HacelmeHHbIi 6.02.2025

AyX m https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucrammnueckue u
amopdHbIe TeIa. AHU3OTPOIIHUS Eub 1OK
nOIMoTEKA
42 CBOMCTB KpHUCTAIIOB. JKnunkue 11.02.2025
p A https://m.edsoo.ru/ffOc65f0
kpuctauibl. COBpeMEHHbIE
MaTepuabl
IImaBnenue CcTaJyIn3a .
43 JIaBJIEHNE U KPUCTAJUTH3AIUS 13.02.2025 bu6nmoreka [JOK

VnenapHas TEIIOTA IDIABICHUS.

https://m.edsoo.ru/ff0c6708
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Cybnumarust

bu6mmoreka [IOK
44 VpaBHeHME TEIIOBOro OajzaHca 18.02.2025
P https://m.edsoo.ru/ff0c6820
DnexTpu3anys Tel. DIeKTPUICCKUit
45 3apsa. J{Ba BUIa SJEKTPHUIECKUX 20.02.2025 bubmoreka LJOK
pAL. P A https://m.edsoo.ru/ffOc6bcc
3apsIoB
IIpoBOAHUKH, TUIIEKTPUKH U
46 H(I;)H OBOJIHUKH 3aK(I))H COXpaHEHUs 25.02.2025 bubmoreka IJOK
ymp ' p R https://m.edsoo.ru/ff0c6bcc
ANEKTPUICCKOTO 3apsjia
B3aumoneiicTBue 3apsaoB. 3aKOH BuG OK
47 Kynona. Toueunblit aneKTpHUUECKHiA 27.02.2025 nommoreka L
https://m.edsoo.ru/ffOc6ce4
3apsn
Hanpsx€HHOCTB IIEKTPHYECKOTO
48 nons. [puHumn cyneprno3uuuu 4.03.2025 bubnuotexa [JOK
SIEKTPUUECKHUX MMojIel. JInHun o https://m.edsoo.ru/ffoc6df2
HaIpPsHKEHHOCTH
Pabota cuit 2IeKTpOCTaTHIECKOTO Eu6 1IOK
noIMoTeEKa
49 nouist. [Torennman. PasHocts 6.03.2025
1 https://m.edsoo.ru/ff0c6f00
MMOTEHIINATIOB
IIpoBOOHUKN U AUDIEKTPUKH B
P P bubmuoreka [JOK
50 ANEKTPOCTATUYECKOM ITOJIC. 11.03.2025
https://m.edsoo.ru/ff0c7018
JlvsnexTpudeckast MPOHUIIAEMOCTh
i bubnmoreka [JOK
51 OnexkrpoémrocTth. Konmencaro 13.03.2025
P a p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH TIOCKOTO Eu6 LIOK
HOIHOTEKA
52 KOHJIEHCaTOpa. DHeprus 18.03.2025
a p p https://m.edsoo.ru/ff0c72c0
3apsHKESHHOTO KOHCHCATOpa
53 JlaGoparophas pabota "M3mepenue 20.03.2025



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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

ANMEKTPOEMKOCTU KOHAEeHcaropa'

54

[TpunIMT NEWCTBUSA U IPUMEHEHUE
KOH/JIEHCAaTOPOB, KOMMMPOBATHLHOTO
amnmapara, CTpyMHOro IpHHTEpa.
DNeKTpocTaTUUeCKas 3alluTa.
3a3eMIIeHHE AIIEKTPONPUOOPOB

1.04.2025

55

DJIEKTPUYECKUI TOK, YCIOBUS €ro
cymiectBoBaHus. [[0CTOSHHBIN TOK.
Cuna toka. Hanpsxenue.
Comnporusnenue. 3akon Oma ist
ydacTKa Lenu

3.04.2025

56

[TocnemoBarenbHOE, TAPAILIEIBHOE,
CMEIIaHHOE COCTMHEHHE
npoBoAHUKOB. JIaboparopHas paboTa
«M3y4ueHne cMemaHHOTO COCTMHEHUS
PE3UCTOPOBY

0.5

8.04.2025

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

57

58

PaGoTta u MOIITHOCTH AIEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna

3axon OMa 71 OJTHOM (3aMKHYTO)
anekTpudeckoit nenu. Koporkoe
3ambIkanue. Jlabopatopnas pabota
«M3mepenne DJ]C ucTtouynuka ToKa u
€r0 BHYTPEHHETO COMTPOTHBIICHUS

0.5

10.04.2025

15.04.2025

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

60

DneKTpoHHasi IPOBOAUMOCTh
TBEPIBIX METAJJIOB. 3aBUCUMOCTD
CONIPOTUBJICHHS METAJIJIOB OT
Temrepatypbl. CBEpXIIPOBOIMMOCTh

DJEKTPUUECKUN TOK B BAKYyME.
CBoJiCTBa 2IEKTPOHHBIX ITY4YKOB

17.04.2025

22.04.2025



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

[TonynpoBogHuKH, UX COOCTBEHHAs U
MIPUMECHAsI MPOBOAUMOCTh. CBOMCTBA

bubmuoreka [JOK

61 24.04.2025
p—n-nepexona. https://m.edsoo.ru/ff0c84ae
[TonynpoBoIHUKOBBIE TPUOOPHI
DNEeKTPUYECKUI TOK B pacTBOpax U

acruiaBax dJIEKTPOJIUTOB.

62 p P 20.04.2075 bubnmoreka [JOK
DJIEKTPOJIUTUYECKAS] TUCCOIUAIIHS. https://m.edsoo.ru/ff0c82ba
OneKxTponaun3
DNEeKTPUYECKHI TOK B razax.

CamMoCTOSTEIbHBIN U

63 / 6.05.2075 bu6mmoreka [IOK
HECAMOCTOSTEIIbHBIN pa3ps. https://m.edsoo.ru/ff0c84ae
Mounnus. [Tnazma
DnexTpuueckue npudopsl U

CTpPOMCTBA M UX MPAKTHYECKOE

64 ycrp p 8.05.2025 bubmuorexa [JOK
npuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€301acHOCTH
O6o06maromuit ypok

65 LAY P 13.05.9025 bubmuorexa [JOK
«INEKTPOIMHAMHKA» https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme
«Qnekrpocraruka. [locTossHHbBIN
3JEKTpUYECKU TOK. Toku B

66 P } 15.05.9025 bubmuorexa [JOK
pasnuuHbIX cpeaax» /Beepoccuiickas https://m.edsoo.ru/ffOc8a8a
poBepoyHas padboTta mpu
MIPOBEJICHUHU Ha OyMa)KHOM HOCHUTEIIe
Pesepubiit ypok. KontponbsHas

67 Y yp - P ) 20.05.2025 bubnmoreka [JOK
pabota o Teme "DIeKTPOANHAMUKA https://m.edsoo.ru/ff0c8c56
PesepBubIil ypok. O6o06mIaronmit

68 P yp HIAFOTI] 29 05.2025 bu6mmoreka [IOK

ypok 1o TemaM 10 kimacca

https://m.edsoo.ru/ff0c8f6c



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68



11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Koutpoaensie  Ipakrueckue II/I[:;:CHI/ISI :)lg:)l;l;?)i:::enbﬂue
padoTbI padoThbI pecypeni
[TocTostHHBIE MATHUTHI U UX

1 B3anMoJiericTBe. MarHuTHoE I10JIE. 1 bu6nuoreka [IOK
Bexrop MarHuTHON MHAYKIMU. JIMHUK https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIHH
MarsuTHO€ noJje NpOBOJHUKA C

5 ToKoM. OnbIT Dpcrena. 1 bubnuoreka [JOK
B3anmMopeiicTBre MpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yuenue 1 1 bubnmnoreka HOK
MAarHUTHOTO I10JI KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [IOK
«HccnenoBanue aeCTBUSA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TOJIS Ha

5 JBIDKYIIYIOCS 3apSDKEHHYIO YACTHILY. 1 bu6muoreka [IOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnexTpoMarHuTHas uHAyKIus. [ToTok

6 BEKTOpa MarHUTHOM uHAyKuuu. IC 1

HWHIAYKIUH. 3aKkoH BHCKTpOMaFHHTHOﬁ



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

nHaykiuu Gapanes

10

JlaGopaTopHas pabota
«HccnegoBanue sIBICHUS
ANEKTPOMATHUTHOW WHTYKITHF)

NuaykTuBHOCTB. SIBIICHUE
camouHaykiuu. JIC caMOUMHAYKIUH.
DHeprusi MarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T0JIe

TexHuueckue ycTpoicTBa u ux
MIPUMEHEHHUE: TIOCTOSIHHBIE MAarHUTBHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTaTENb,
YCKOPHUTEIIN 3JIEMEHTapHBIX YaCTHII,
WHAYKIIMOHHAS TI€Yb

O6o6maromuii ypok «MarautHoe
noJie. DNeKTPOMarHuTHasT MHAYKIIUSD)

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota no teme
«MarHuTtHOE 1oJIe.
DNEeKTpOMarHuTHasi UHIYKIUS

bubmnoreka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKIE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpaienue suepruu

bubmnoreka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«HccrenoBanue 3aBHCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MACChI I'py3a»

14

Konebarenbubliit KoHTYp. CBOOOAHBIE

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb820



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

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCXKAY MEXaHUYCCKHUMH U
QJICKTPOMArHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIUr B UACAIIBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BreIHyKICHHBIC 3JIEKTPOMAarHUTHBIC
KoJe0aHus

bubnunoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblit Tok. CHHYCOUJAIbHBIN
MEpEMEHHBIN TOK. MOIIHOCTH
[IEPEMEHHOI0 TOKa. AMIUIUTYIHOE U
JICHCTBYIOIIEE 3HAYEHUE CHIIbI TOKA U
HaIpsKEeHUs

bu6nunoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. [Ipoussoacrso,
nepenaya u norpediaeHue
JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U MIPAKTUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHepaTopa IepeEMEHHOT0 TOKa,
JIMHUH 3JeKTpoIiepeaayd

DKOJIOTUYECKNE PUCKU TIPU
IIPOU3BOACTBE NIEKTPOIHEPTUH.
Kynberypa ncnonb3oBanus
AIIEKTPOIHEPIUU B MOBCETHEBHOM
KU3ZHU

bubnuorexa LIOK
https://m.edsoo.ru/ff0cc324



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

MexaHn4yecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTthb

bubnunorexa LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunblie ¥ MPOIOJIbHBIE BOJTHBI
99 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh bubnmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJEeKTPOMAarHUTHBIE BOJIHBI, UX
23 cBoiicTBa u ckopoctk. [llkana bubmmorexa LOK
P ' https://m.edsoo.ru/ffOccfeQ
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuaeHus. PasButue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubnmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsmonnHEHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunsblili ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cera. [locTpoenne n3zodpaxxeHuii B bubmmorexa [JOK
' p p https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKajie
IIpenomiienue ceeta. [lonHoe
28 BHYTpEHHee oTpakeHue. [IpenenpHblii bubmuorteka [IOK
YIOJI IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpakKeHUS
29 JlaGopatopnas pabora «3mepenue bubnunorexa LIOK
[I0Ka3aTelIs MPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunzel. [TocTpoeHne nN300pakeHH B bubmmoreka [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

nuH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopuas pabota

31 «MccrnenoBanue cBOMCTB
M300pakeHUI B JIMH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L{er. JlabopaTopras
pabota «Habmonenne aucnepcuu
CBETa»
33 Wntepdepennus cera. Audpaxius bu6mmoteka LJOK
cBeTa. JudpakunoHHas pemeTka https://m.edsoo.ru/ffOced22
P P
34 [lonepeyHOoCTh CBETOBBIX BOJIH. bu6moteka LJOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpuOOpbI U yCTPOMCTBA U
YCIIOBHSI UX 0€301MacHOTO IPUMEHEHUS
I'panHuIIbI TPUMEHUMOCTH
36 KJ1Iaccuueckor Mexanuku. [Toctymarel bubnnoreka [JOK
CIIELIMaTIbHOM TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHTEIIEHOCTH
OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH. BuG OK
nOIMoTeKa
37 3ameIeHre BpEMEHH U COKpaIlleHue 1
https://m.edsoo.ru/ffOcfad2
JUTHHBI
OHeprusi ¥ UMIYJIbC PETATUBUCTCKON Bu6 OK
3 noIMoTeKa
38 yacTullbl. CBsA3b Macchl ¢ SHEPruei u 1
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbras padota «Onrtuka. BuG OK
. nOIMoTeKa
39 OCHOBBI CHICIHATLHOW TEOPUH oreka I

OTHOCUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0



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

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBbITHE U HCCIIEI0BAHUE Eu6 [TOK
noInoreKa
41 .0 A.T.
(porospexra. Onrrer https://m.edsoo.ru/ffOcffc4
Cronerosa
3axousl potorddexra. YpaBHeHrE
42 BﬁHmTe(ﬁbHa J'(Ii})l(b(l)OTOB(b(I;)eKTa bubmorexa LHOK
a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» gotorddexra
Jasnenue ceera. Onbitsl [1. H.
43 JleOeneBa. Xumudeckoe aeiicTBrE buGnnorexa LHOK
AeBd. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTpoucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
(boTorIeMEHT, POTOAATUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3agau mo Teme «JIEMEHTBI bubmnoreka IIOK
KBAaHTOBOU OIITUKU) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITEL
46 Pezepdopaa mo paccesHuio o-4actu bubmmorexa [TOK
pOOPA p t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma
bu6nuorexa [IOK
47 I1 b
OCTYNIATRL Hopa https://m.edsoo.ru/ffOd0afa
WNznyyenwne u nornomenue ¢poTOHOB
48 big H}:Iqe exXoe aTOMEIlH co H(()I;“O OBHSI bubnnorexa [IOK
p pexol . g P https://m.edsoo.ru/ffOd0afa
SHEPTHUH Ha Apyroi. Buasl criekTpos
BomnHoBrIe cBoMicTBa YacTul. BomHEBI
. . bubnuotexa [JOK
49 ne bpoitna. KopnyckynsapHo-BoHOBOM

Ayallu3M. CroHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
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BBIHYKACHHOC U3JTYUCHUC

50

51

52

53

54

OTKpHTI/Ie PaanO0aKTHUBHOCTH. OMBITEI

Pesepdopaa mo onpexnenenuio cocrasa

PAAOAKTUBHOI'O U3TTYUYCHUSA

CgoiicTBa anbda-, 6eTa-, raMma-
u3nydeHus. Bnusaue
PaJMOaKTUBHOCTH Ha )KHBBIC
OpTraHHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
W3oronsl. Anbda-pacnan.
DNEeKTPOHHBIN U MMO3UTPOHHBIHN OeTa-
pacnan. 'aMmma-uzinydeHue

DHeprusi CBA3U HYKJIOHOB B siJIpe.
Snepubie peakuuu. SnepHbIn
peaktop. [Ipobrembl, MepCHEKTUBHI,
JKOJIOTUYECKHUE ACTIEKTHI AECPHON
JSHEPreTUKU

DneMeHTapHble yacTulbl. OTKpBITHE
Mo3uUTpoHa. MeTobl HAOMIOACHUS U
pErucTpalyu 3JIEMEHTAPHBIX YaCTHLI.
Kpyrisiii cton «®yHaameHTaabHbIe
B3anMOJIeUCTBHA. EMMHCTBO
(hU3UIECKOM KApTUHBI MUPAY

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka [JOK
https://m.edsoo.ru/ff0d1162

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

bu6nuorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

Oransl pa3BUTUS ACTPOHOMUMU.
[IpukiiagHoe 1 MUPOBO33PEHYECKOE
3HaYeHue acTpoOHOMUU. Bun
3Bé3aHoro Heba. Co3Be3nus, ipKue
3BE3/1bI, INTAHETHI, UX BUIUMOE
neuxkenue. ColnHeyHas cucreMa



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

56

Comnnaue. CoyHeuHast aKTUBHOCTb.
Hctounuk sHeprun CosHila v 3BE37]

57

3BE3bI, X OCHOBHBIE
XapaKTePUCTUKU. 3BE3/IbI IJITABHOU
IIOCJIEIOBATEILHOCTU. BHyTpeHHee
cTpoenue 3BE31. CoBpeMEHHbIE
MIPEACTABICHHS O IPOUCXOKIACHUN U
sBomonuu CoHIa U 3BE371

58

Muneunsiii [Iyte — Hama ["anakruka.
[Tonoxxenue u apmxenue CoyHua B
lNamakTuke. I'anmaktuku. YEpHble IbIPHI
B Jpax TaJaKTUK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bonbmoro B3peiBa.
PennkroBoe uznydeHue.
Meraranaktuka

60

61

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

KonrtposnbHas pabota «1eMeHTHI
aCTPOHOMHUU U aCTPOPHUIUKI

62

O6o06matonuii ypok. Ponb pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH cdepax AeaTeIbHOCTH
YyesoBeKa

63

O6o0maromuii ypok. Pois u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOUN HAYYHOU KapTHHE MHUPA

64

O6o06maromuit ypok. Pomib




(busnueckoit Teopun B GOpMUPOBAHUH
MPEACTABICHUH 0 (PU3NUIECKOM
KapTUHE MHpa

Ob6o06maromuit ypox. Mecto
65 ¢bu3nvecKkoil KapTHHBI MUpa B 00IIEM
PSLy COBPEMEHHBIX €CTECTBEHHO-

HAy4YHBIX TIPEICTABICHUN O IPUPOIE

66 PesepBHBIil ypok. MarautHoe noie.

DneKTpoOMarHuTHast MHAYKIIHUS

PesepBHbIit ypok. OnTuka. OCHOBBI
67 CHeIHalbHON Teopun
OTHOCHUTEJILHOCTH

Pesepnbiii ypok. KBantoBas ¢pusuka.
68 DneMEeHTHl aCTPOHOMUU U
acTpo(U3UKH

bubnunoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YUYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosnes b.b., Corckuii H.H.; mon
penaxiueit [lapdentreBoit H.A. AxumonepHoe o61mectBo «3maTenscTBO
«IIpoceemienue»

» ®uzuka, 11 knace/ Msikumes I'.J1., ByxoBues b.b., Yapyrun B.M.; nox
penakimueit [TapdpentreBoit H.A. AxurionepHoe o61iecTBo «M3maTeascTBo
«IIpocBenienue»

KonTtponbshbie u camocrositenbHbie padoTsl 10, 11 k yueOnuky Msikumea I°. 5.

3amaunuk 10-11, PeimkeBuy A.II.

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

[Toypounsie pa3zpaboTku kK yueonuky Msikumesa [ 4.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

HOC "Mos mkosna"
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