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INOACHUTEJIBHAS 3AIINCKA

[IporpamMmma 1o ¢uszuke 0a30BOrO YpPOBHSI Ha YPOBHE CpeAHEro OOIIEro
o0pa3oBaHus pa3padoTaHa Ha OCHOBE IOJIOKEHUW U TpeOOBaHUM K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTENbHOM MpOrpaMmel, mnpeacraBieHHbix B OI'OC
COO, a Ttakxke ¢ yu€roMm (DeneparbHON padoueil MporpaMMbl BOCHHUTAHUS U
KOHUEMNUMU MpenojaBaHus ydyeOHoro npenmera «®dusumka» B 00pa3oBaTeNbHBIX
Opra’u3anusax Poccutickon denepaunu, peaNn3yIOIIUX OCHOBHBbIE
o0pa3oBaTeabHbIE TPOTPAMMBI.

Copepxanue mnporpamMMmbl 1o (PM3UKE HaNpaBIeHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHON KapTHHbl Mupa oOyvarommxcs 10-11 xmaccoB mpu
oOydyeHun ux ¢usnke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-IESATEIbHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBercTByeTr TpeboBaHusMm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpPeIMETHBIM pe3yJbTaTaM
OOydeHHMs, a TaKXKe YYHMTHIBAET HEOOXOJUMOCTh peaju3allid MEKIPEAMETHBIX
cBsize (U3MKH C €CTeCTBEHHO-HAyYHBIMH Y4eOHBIMH TMpenMeramu. B Hel
OIPENEISIIOTCS OCHOBHBIEC LIENM M3Y4Y€HMsI (PU3UKKM HA YPOBHE CPEIHEr0 OOIIEero
00pa3oBaHus, IIAHUPYEMBIE PE3YNIbTAaThl OCBOECHUSI Kypca (DU3UKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Tporpamma no (pusmKe BKIIOYAET:

e IUJIAHUPYEMBIE PE3yJbTaThl OCBOECHHUS Kypca (hU3MKU Ha 6a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTaThI 10 TOAaM 00Yy4YEHHS,;

e cojepxaHue yueOHoro npeamera «dusukay mo rogam oOydeHus.

du3rka Kak Hayka O HamOojee OONIMX 3aKOHAaX NPUPOAbI, BhICTYyHas B
KayecTBe yueOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHUM 00 okpyxaroieM mupe. LLkonbHBIN Kype GU3UKK — CHCTEMOOOPa3yIOITU
JUI €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB, IOCKOJIbKY (PU3NUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB M SIBICHUM, HM3ydyaeMbIX XHUMHUEH, OHOIOruei,
dbuzmdeckor reorpadueit UM actpoHomuei. lcmonb3oBaHME W aKTHBHOE
npUMeHeHHe (U3MUeCKUX 3HAHUM  ONpeneNnseT XapakTep M pa3BUTHE
pazHOOOpa3HbIX TEXHOJNOTHM B cdepe SHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJIyYeHHs] HOBBIX MaTe€pHalOB C 3aJlaHHBIMU CBOWCTBAMHU M JIPYTHX.
W3yueHne (QU3MKU BHOCUT OCHOBHOM BKJaJ B (POPMHUpPOBAHUE €CTECTBEHHO-
Hay4yHOW KapTHHBI MHpa OOydaroluxcs, B (OPMHpPOBAHHE YMEHHM MNPUMEHSTH
HAy4YHBII METO]I MO3HAHHUS MPU BHIOJHEHUN UMH Y4E€OHBIX UCCIIEI0BAHUM.

B ocHOBy kypca ¢u3uku Uil YpOBHS cpeaHero oOmiero oOpa3oBaHUs
NOJIOKEH PAJ HUACH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHLMIBL €ro
OCTPOECHMUS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEMl Kypc SIBISIETCS JIOTHUYECKH
3aBEepPIIEHHBIM, OH COJIEPXKUT MaTepUall U3 BCEX pa3ziesioB (M3HKH, BKIIOYAET KaK
BOMNPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW MmaTepuan Kypca (PU3UKU
o0beaMHEH BOKpYr (Qusmyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
dbopMupoBaHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUM, BEIIECTBE U
noJe.

Hoes eymanumapusayuu. EE€ peanuzaius MOpearnosaraeT MCIOJIb30BaHUE
T'YMaHUTApHOTO MOTEHIHANA (HU3MYECKOM HAYKH, OCMBICIICHHUE CBSI3U Pa3BUTHUS
¢u3ukm ¢ pa3BuTMEeM OOIIECTBA, a TakXke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U SKOJIOTHYECKUMH MTPOOIeMaMHu.

Hoes  npuxnaomoti  nanpasnennocmu. Kypc ¢us3uku —mpeamosaraer
3HAKOMCTBO C IIMPOKHUM KPYIOM TE€XHUYECKMX M TEXHOJOTMYECKUX IMPUIIOKECHUN
M3yYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peanusyercsi TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
COZICpXaHMsl, TMOCBSIMIEHHBIX DJKOJOTHYECKHMM MpoOJiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTUEM TEXHHKU M TEXHOJOTMH, a TaKXe OOCYXKICHHUS
po0JIeM pallMOHAIBLHOTO MPUPOAOIOJIE30BAHUS U HKOJIOTHYECKO 0€30aCHOCTH.

CrepXHEBBIMHM 3JIEMEHTaMH Kypca (U3HKM Ha YpPOBHE CPEIHEro oOIIero
oOpa3oBaHus SBIsOTCA Guznueckue Teopuu (popmMupoBaHHE MPEACTABICHUA O
CTPYKTYpE MOCTPOCHHUSI PU3NYECKON TEOpUH, PO (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIUIIOB B  COBPEMEHHBIX MPEJCTABICHUAX O TMPUPOJE, TIpaHHIlaX
OPUMEHHMOCTH TEOpHUM, JUIsl ONHCAHUA ECTECTBEHHO-HAYYHBIX SBJICHUU W
MIPOLIECCOR).

CucTeMHO-eATeIbHOCTHBIN MOAXO0M B Kypce (DM3UKH peaau3yercs Mpexie
BCEro 3a CUET OpraHu3aluy SKCIEPUMEHTAIBHOU AESITENIbHOCTH 00Yy4arou[uxcsl.
Hns 6a3oBoro ypoBHS Kypca (U3MKHM — 3TO HCIOJIBb30BAHUE CHCTEMBbI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX JSKCIIEPUMEHTOB M JAOOpPaTOpHBIX paboT,
KOTOpBIE B MIporpamme no ¢usuke oObEAUHEHBI B OOIIMI CHUCOK YYEHUYECKUX
MPaKTHUYECKUX paboT. BeieneHue B yka3aHHOM TMEpevHe JIaOOpaTOpHBIX padoT,
IPOBOJMMBIX i1 KOHTPOJSI M  OLEHKH, OCYHIECTBISIETCA YYaCTHHUKAMHU
0o0pa3oBaTeNbHOTO TMpoIecca HCXOAs U3 OCOOCHHOCTEH IUIAaHUPOBAHHUS U
ocHaleHuss KaOuHera ¢usuku. Ilpy 3ToM obecneunBaeTcs OBIJIAJICHUE
O0y4aIOUMMUCSI YMEHUSIMU MPOBOJIUTh KOCBEHHBIE H3MEPEHHUsI, HCCIETOBAHMS
3aBUCUMOCTEN (PU3MYECKHX BEJIIMYMH M TOCTAHOBKY OMNBITOB 10 MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

bonbiioe BHMMaHuE yIENSETCS PEHIEHUI0 Pacuy€THBIX M KauyeCTBEHHBIX
3anay. IIpu 3TOM A pacu€THBIX 3a]a4 MPUOPHUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3ajaHHON (PU3HUECKON MOJIENbIO, TO3BOJISIONIUNE TPUMEHATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOr0 paszjesia Kypca, TaK M HUHTETpUPYS 3HAHHS U3
pasHbIX pa3fenoB. [ KadyecTBEHHBIX 3a/lay MPUOPUTETOM SIBIISIOTCS 3aJaHUsl Ha
OOBSICHEHUE TPOTEKaHUS (PU3MUECKUX SBICHUM M MPOIECCOB B OKPYKalolleH
KU3HHU, TpeOyrolre BbIOOpa (PU3MUECKOW MOJAENU IJisi CHUTYallud MPaKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ TtpedoBanusmu PDPIOC COO k wmarepuaibHO-
TEXHHYECKOMY O0O€ecleueHn0 y4eOHoro mporecca 0a30BbIi ypOBEHb Kypca
(bU3MKHN HA YPOBHE CPEIHEr0 0011ero 00pa30oBaHusl JOJDKEH U3ydaThCs B YCIOBUSIX
MPEIMETHOTO KaOWHeTa (PU3WKH WM B YCJIOBUSX HMHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HayYHOro Iukia. B kaOunere (U3MKM TODKHO OBITH
HeoOxomuMoe JnabopaTopHOe OOOpPYIOBAaHWE /IS BBIMOJTHEHUS YKa3aHHBIX B
mporpaMme 1o (Pu3MKe y4eHWYECKUX MPAKTUYECKHX paboT M JEeMOHCTPAIMOHHOE
o0opy0BaHuUE.

JleMoHCTpaninoHHOEe 00OpyAoBaHHE (HOPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MUHUMAJIbHOM JOCTATOYHOCTM U  O00ECIEYMBAET IOCTaHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3UKE KITIOYEBBIX JIEMOHCTPAIMA IS
WCCIICIOBAaHUS  M3y4aeMbIX  SBJICHUH ©  TPOIECCOB, OJMIUPHYCCKUX U
(G yHIaMEHTAbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaboparopHoe 000pyqOoBaHHE [JIi YUYEHHUYECKHUX MPAKTUUYECKUX padoT
dbopMupyercst B BUAEC TEMAaTHYECKUX KOMILJIEKTOB M OOECIEYMBAETCsS B pacuére
OJTHOTO KOMIUICKTa Ha JAByX oOOyJaromuxcs. TeMaTH4ecKue KOMILICKTHI
7a00paTOpHOro 000pPYAOBAaHUS JOJDKHBI OBITH ITOCTPOCHBI HAa KOMIUICKCHOM
UCTIOJIb30BAaHUM aHAJIOTOBBIX U IHU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJE IIU(POBBIX J1a0OpATOPHIA.

OCHOBHBIMH TIETISIMHA M3y4deHUsT (PU3UKH B 0OIIIEM 00Pa30BaHUU SBIISIOTCS:

e (opmupoBaHre HHTEpeca M CTPEMJICHHS OOYYalOlIUMXCS K HAay4dHOMY
W3YYCHUIO TMPUPOJBI, PAa3BUTHE WX HWHTEIUICKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABJICHUI O HAYYHOM METO/IE MO3HaHUs U (HOpMUPOBAHUE
MCCIIEIOBATEIHCKOTO OTHOIICHUS K OKPY)KAIOIITUM SIBJICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTara H3y4eHUs
OCHOB CTPOSHHUS MaTepuu U (HyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanme ymMeHUH OOBSCHATH SBICHUS C HCIOJB30BAaHUEM
bu3MUecKUX 3HAaHUI U HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBanme mpenacTaBICHUN O poid (PU3WKH JJIA Pa3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH.

JlocTmwkeHne ATUX TieNield 00ecIeurnBaeTCs pelIeHUeM CISAYIOIMUX 3a1ad B

npoliecce u3ydeHus Kypca pU3uKy Ha YpOBHE CPEAHEro 00Iero 00pa3oBaHus:



e TMpUOOpPETEHHUE  CHUCTEMBl  3HaHMKM 00  o0mwMx  (U3NUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHUsIX, BKJTIOYAs MEXaHHKY,
MOJIEKYJSIDHYIO  (DU3HKY, D3JIEKTPOAMHAMHUKY, KBAaHTOBYIO (DH3UKY U
AJIIEMEHTBI aCTPOU3UKH;

e (opmupoBaHHe yMEHUH TPUMEHATH TEOPETUYCCKUE 3HAHWS IS
OoOBbsicHeHUs (DU3UYECKUX SIBJICHUM B TPUPOJAE M JJS TPUHATHUSA
MMPAKTUYECKUX PELIEHUN B IIOBCEAHEBHOM KU3HU,

e OCBOGHHME CIOCOOOB pEHIEHUS PA3NUYHBIX 3aJad C $BHO 3aJaHHOU
busnyeckoil MoIeNblo, 3a4ad, MOJPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3laHue PU3NYECKON MOJIENH, aICKBaTHON YCIIOBUSIM 3a/1a4K;

e TMOHUMaHHUE (UBMYECKUX OCHOB W TPHUHIIUIOB JEHCTBUS TEXHUYECKUX
YCTPONCTB U TEXHOJIOTMYECKUX TIPOIECCOB, X BIUSHUS HA OKPYIKAIOIIYIO
cpeny;

e OBIAJCHUE METOJaMU CaMOCTOSTEIHHOTO TJIAHUPOBAHMS U TPOBEICHUS
(bU3MUEeCKUX SKCIEPUMEHTOB, aHaJlM3a M HUHTEpHpeTanuu HUHbOopMaIuu,
OIpEAEIICHHS] TOCTOBEPHOCTH MOJIYYEHHOI'O PE3YbTaTa;

e CO3J]aHUE YCIIOBUW IJISl Pa3BUTUSA YMEHUW MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM J1€ATEIbHOCTH.

Ha wusydyenue ¢usuku (0a30BbIii ypOBEHb) HAa YPOBHE CPEIHETO OOIIEro
oOpa3oBanus orBoauTcs 136 yacoB: B 10 kimacce — 68 vacoB (2 yaca B HEJIEINIO), B
11 xnacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemspiii B mporpamme 1o (DU3UKE TMEepeueHb Ja0OpaTOPHBIX U
MPAKTUYECKUX pabOT SBISETCS PEKOMEHIOBAaHHBIM, YYHTENb JE€laeT BHIOOD
IIPOBEJICHUST JTA0OPATOPHBIX pPabOT W ONBITOB C YYETOM HWHIWBHIYaTbHBIX
0co0eHHOCTEN 00YyJarOIIUXCS.



COJEPXAHUE OBYYEHUA

10 KUIACC
Pa3nen 1. ®u3uka v MeTOAbI HAYYHOI O IIO3HAHUS

®dusuka — Hayka O mnpupozae. HayuHbple METOIBI IMO3HAHUS OKPYKAIOIIETO
mupa. Posbp dSkcnepumMeHTa W TEOpUM B INPOLECCE MO3HAHUS IPUPOJBL.
DKCHepUMEHT B (PU3HKE.

MonenupoBanue (GU3HMUECKUX SIBICHUN U mporieccoB. HayuHble TUMOTE3bI.
®u3NYeCKUe 3aKOHbI U TEOPUH. ['paHUIIbl TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb u Mecro ¢u3uku B (HOpMHPOBAHUU COBPEMEHHOW HAYYHOM KapTUHBI
MHPA, B TPAKTUYECKON AEATEIBbHOCTH JIIOICH.

Jlemoncmpayuu

AHanoroBele U UUQPPOBbIE H3IMEPUTENIbHbIE TPUOOPHI, KOMIIbIOTEPHbIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUMKEHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOrO JBUYKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTb (CpelHsiE CKOPOCTb, MTHOBEHHAasi CKOpPOCTh) U
YCKOPEHUE MaTepUaIbHOM TOYKM, WX MPOCKIMM HA OCH CHUCTEMBbI KOOpAUHAT.
CroxeHue nepeMenieHuil U CJI0KEHUE CKOPOCTEM.

PaBHOMEpHOE UM PaBHOYCKOpEHHOE MpsIMOJIMHEWHOEe ABMkeHHue. ['paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTHU, YCKOPEHHs, TyTH U IEePEMEIICHUS
MaTepuaIbHON TOUKU OT BPEMEHHU.

CBoOoaHoe najieHue. Y ckopeHrue cBOOOHOTO MaICHMUS.

KpuBonuueiiHoe  aBmkeHue. JIBMXKEHHME  MaTepuaIbHOM  TOYKH IO
OKPY>KHOCTH C IMOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Bask CKOPOCTb, JTUHEUHAS
ckopocTtsk. [lepron u yacrora obOpaiienus. LleHTpocTpeMurensHoe yCKOpEHUE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIUIAOMETP,
JIBWKEHUE CHAPSIAOB, LIEMHBIE U PEMEHHBIE MTEpENAUH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUUECKUX XapaKTEPUCTUK
JBHKCHUSL.

[IpeoOpazoBanue IBHXKEHUM € UCIIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Tes B BO3AyX€E U B pa3peKEHHOM MTPOCTPAHCTRE.

HabGmonenuve ABWXKEeHUS Tena, OpPOLIEHHOrO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenune yckopeHusi CBOOOTHOTO MaIeHUS.

HanpasiieHre cCKkopoCcTH MpU IBUKEHUU 110 OKPY>KHOCTH.

Yuenuueckuui axcnepumenm, rabopamophvie pabomul

N3yyeHne HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.



HccnegoBaHne COOTHOUIEHUS MEXAY MNYTSMH, IPOWIECHHBIMH TEJIOM 32
MOCJIeIOBAaTEeIbHBIE PaBHbIE MPOMEXYTKH BPEMEHU IMIPU PaBHOYCKOPEHHOM
JNBUKEHUU C HAYaJIbHON CKOPOCTHIO, PAaBHOM HYIIIO.

N3ydenune NBUKEHUS IApUKa B BA3KOW KUIKOCTH.

N3ydyeHue nBuxeHus Teiia, OPOIIEHHOI0 TOPU30HTAJIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOcTH — ['ammiieda.  IlepBeiit  3akoH  HerotoHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunoun cynepniosunuu cwi. Bropoi 3akoH HeroToHa
JUIS. MaTEPUAIbHON TOUKU. Tperuid 3akoH HproTOHA 111 MaTepranbHbIX TOYEK.

3akoH BcemupHoro Tsrorenus. Cuna Tsbkectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenust (mokosi, CKoiabxeHus1, kauenus). Cuna tpenus. Cyxoe
Tperre. Cuiia TPeHHs CKOJIBKEHUS U cujia TpeHus mokos. Koaddunment tperus.
Cuia conpoTUBJIEHUS MPU JBUKEHUU Teja B KUIKOCTU UIIU Ta3e.

[ToctynarenbHOE U BpaliaTeIbHOE JBUKEHUE a0COIIOTHO TBEPIOIO Tea.

MoOMEHT CcHJIBI OTHOCHUTENIBHO OCH BpameHus. lliedo cunel. VYcinoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckue yCTpoHMCTBA M MPAKTUYECKOE MNPUMEHEHUE: TMOAIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrenne nHepLUuu.

CpaBHeHUE Macc B3aUMOJIEUCTBYIOIIUX TEN.

Bropoii 3axkon HeroToHa.

N3mepenue cui.

CrnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAaIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TTAICHUU.

CpaBHEHUE CUJT TPEHUS MMOKOS, KAYEHHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buibl paBHOBECHS.

Yuenuueckuii oaxcnepumenm, rabopamophvie pabomul

N3ydeHue aBM>XeHUs OpycKa MO0 HAKIOHHOM TIOCKOCTH.

HccnegoBanue 3aBUCUMOCTUA CHJI YIIPYTOCTH, BO3HHMKAIOIIMX B MPYKUHE U
PE3NHOBOM 00pa3le, OT UX AePOpMaLIUH.

HccnenoBanne yclnoBU PpPAaBHOBECHS TBEPAOrO TeEJd, HMMEIOLIETO OCh
BpallCHUSI.

Tema 3. 3akonbl coOXpaneHusn 6 MexaHukKe

NMmnynsc maTepuanbHOM TOUYKHM (TeNla), CUCTEMBbl MaTepHaIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHUE HUMITyJbca Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBHKEHHE.

Pabota cunbl. MOIIHOCTH CHJIBL.

Kunernueckass sHeprus MarepuaibHOM TO4YkH. Teopema 00 H3MEHEHUU
KMHETUYECKOW dHEPTUU.



[ToTreHunanbHas SHEPrusl. [lorenuumanbpHas DHEPTHs yIpyro
nepopMupoBaHHOW  mpyxuHbl.  [loTeHuManbHas  dHeprus Teda  BOMM3H
MOBEPXHOCTH 3E€MIIH.

[loTeHunampHBIE W HENOTEHUMAJIBHBIE  CHJIBL. CBsa3p  paboTHI
HEMOTCHIMAIBHBIX CUJ C HW3MEHEHHUEM MEXAHMYECKOM JHEPrHUM CHUCTEMBI TEIL
3aKOH COXpaHEHHsI MEXaHUYECKON YHEPIUU.

VYpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckrue yCcTpoucTBa M MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOIED,
NPYKWHHBIA MUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHMs UMITYJIbCa.

PeakTuBHOE IBHKCHHUE.

[lepexon moTeHIIMAIBHOM 3HEPTUH B KHHETUYECKYIO U 00paTHO.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3yuenue abCOMIOTHO HEYIPYroro yjaapa C MOMOUIbIO ABYX OJUHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBs3M pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHHYECKOW IHEPruu
TeJa Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KI'yTa.

Paznen 3. MosekyssipHas pu3snka 1 TEPpMOJHUHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHbBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKONH TEOPUU U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwxkeHue. [Auddysus. Xapakrep IBUKEHUS U
B3aMMOJICVCTBHSl 4YacCTHUI] BellecTBA. MoJenn CTpPOCHUs Ta30B, KUIKOCTEH U
TBEPIBIX TEJI U OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjienel. Macca u
pa3mepbl Mosiekyi. KonumdecTBo BeectBa. [locrostHHas ABorapo.

TemoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana temmneparyp
Lenbcus.

Mopnens  upeanbHOro ra3a. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUM MJICaJbHOrO Ta3a. AOCOJNIOTHAs TeMIeparypa Kak Mepa
CpeAHEd KUHETHYECKOW JSHEPrMH TEIUIOBOrO MABMKEHUsA dvactul rasza. lllkana
temneparyp KensBuna. ['a30Bbie 3akoHbl. ¥YpaBHeHue MenaeneeBa—Knaneiipona.
3akoH JlanbToHa. M30mpornecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduyeckoe mpencTaBiIeHUE H3OMPOIIECCOB: M30TEpPMa, H30XO0pa,
u3ooapa.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOEC MPUMEHEHHE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOLIME JTUCKPETHOE CTPOEHUE BelEecTBa, (poTorpaduun
MOJIEKYJI OPraHUYECKUX COETUHEHHUIA.

OnbIThl 10 TUPPY3UHN )KUAKOCTEN U ra30B.

Monenb OGpOyHOBCKOTO ABMXKECHUS.

Mogens onbita lITepHa.



OnbITHI, JTIOKa3bIBAIOIINE CYILIECTBOBaHUE MEKMOJIEKYIISIPHOTO
B3aMMO/ICVCTBHSI.

Mogenb, MILTIOCTPUPYIOLIAs IPUPOAY JABJICHUS Ta3a HA CTEHKH COCYAA.

OnbITh, WUIIOCTPUPYIOLIME YpPAaBHEHUE COCTOSIHUS HJACAIBHOTO Trasa,
M30IPOLECCHI.

Yyenuueckuii sxcnepumenm, rabopamophule pabonul

Ornpenenenre Macchl BO3/lyXa B KJIACCHOM KOMHATE€ Ha OCHOBE HM3MEpPEHUM
00BbEMa KOMHATHI, IaBJICHUS U TEMIIepaTyphl BO31yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKIY IMapaMeTPaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoevl mepmoouHamuKku

TepmoauHamuueckas cucrteMa. BHYTpeHHSs dHEPrust TEPMOAUHAMUYECKOU
CUCTEMBI U cTIoco0bI e€ n3MeHeHus1. KomndaecTBo TerminoTel u padora. BHyTpeHHss
SHEpPrusl  OAHOATOMHOIO  MWJEAJIbHOTO  rasa. Buasl  Temionepenaydw:
TEIJIONPOBOJHOCTh, KOHBEKIIUS, U3y4YeHHE. Y IeJIbHAsI TEIUIOEMKOCTh BEIIECTBA.
KonuuecTBo TEMIOTHI pu TEIUIonepeaaye.

[lonsitue 006 ammabatHom mpouecce. I[lepBblii 3aKOH TEPMOIUHAMUKHU.
[Ipumenenre mepBOro 3aKOHa TEPMOAMHAMHUKH K Hm3omporieccaMm. [ paduueckas
UHTEpIpeTaIus padboThl rasa.

BTtopoii 3akon TepmoauHamMuk. HeoOpaTuMoCTh MpoIeccoB B MPUPOJIE.

TennoBele  MammHbl.  [IpUHOUIBL  JEWCTBHAST  TEIUIOBBIX  MAIIMH.
IIpeoOpazoBanust 3HEPrUM B TEIJIOBBIX MamuHax. KoahUIMEHT moje3HOro
nerctBus TerioBoil MamwuHbl. [{ukn KapHo u ero kosdduimeHT mnosie3HOro
JENCTBUS. DKOJIOTUYECKHE MPOOIEMBI TETNIOIHEPTETHKH.

TexHuueckue yCTpOWCTBA W TMPaKTHUYECKOE MPUMEHEHHE: JBUTATEIh
BHYTPEHHET'0 CropaHusi, ObITOBOM XOJOAUIbHUK, KOHJAUIIUOHED.

Jlemoncmpayuu

W3MeHeHre BHYTPEHHEW SHEpruu Teja MpU COBEPUICHUU pPabOThI: BBUIET
MpoOKM W3 OYTBUIKM TIOJI NEWCTBHEM CXATOro BO31yXa, HarpeBaHue d(dupa B
JaTyHHOU TpyOKe MyTEéM TpeHHUs (BUICOAEMOHCTPALIHS).

N3MmeHeHre BHYTpEHHEN YHEPTrUM (TeMIepaTypbl) Teaa Ipu Terionepeaaye.

OneiT 1O anMabaTHOMY paCHIUPEHHUIO BO37AyXa (OMBIT C BO3IYIIHBIM
OTHHUBOM).

Mopenu napoBoi TypOUHBI, JBUTATENS] BHYTPEHHETO CTOPAHUSsl, PEAaKTUBHOTO
JBUTATEIIS.

Yuenuueckuii osxcnepumenm, rabopamopnvle padomul

N3mepenune ynenpbHON TETIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuiecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue u kuneHue. AOCONIOTHAs U
OTHOCHUTEJIbHAS BJIAXHOCTh BO3Ayxa. HacelmieHHbli mnap. YaenbHas TeIwioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUS OT JIaBJICHHUS.

Teépnoe teno. Kpucramnmueckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctaiioB. Kunakue xkpucrtauibl. CoBpeMeHHble Marepualbl. [lnaBrnenue u
KpUCTaIIM3anus. Y aefbHas Terora miasnenus. Cyomumanus.



VYpaBHeHUE TEMIIOBOTO OanaHca.

TexHuueckrue yCTpOWCTBA M MPAKTHUYECKOE NPUMEHECHUE: TUTPOMETP U
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTMH TOJYy4YEHHUs COBPEMEHHBIX MaTepUalioB, B
TOM YHUCJIE HAHOMATEPHAIOB, 1 HAHOTEXHOJOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenue npu moHU>KEHHOM JIaBJICHUHU.

CriocoObI U3MepeHus BIAKHOCTH.

Hab6mtoienre HarpeBaHus U TUIABJICHUS! KPUCTAJIMYECKOTO BEIIECTBA.

JleMoHCTpanust KpUCTaJIOB.

Yuenuueckuui sxcnepumenm, rabopamophvie pabomul

N3MepeHre OTHOCUTETBHOM BIXKHOCTH BO3yXa.

Paznen 4. daekTrpoauHaMuKa

Tema 1. Inekmpocmamuxa

OnekTpu3anus Tel. OJEKTPUYECKU 3apsan. JBa BHIA 3IEKTPHUYECKUX
3apsAnoB. [IpOBOOHUKM, OUAIEKTPUKU W MOIYINPOBOAHUKH. 3aKOH COXPAHEHHS
AJIEKTPUYECKOTO 3apsa.

B3anmoperictBue 3apsiioB. 3akoH KynoHa. TodeuHblid 3IEKTPUUYECKUAN 3apsl.
Onektpuueckoe rmone. Hampsok€HHOCTs — diekTpuueckoro  moisd.  I[IpuHiumn
CYNEPIO3ULAN DJICKTPUYECKUX TMOJIEH. JIMHUM HanpsoKEHHOCTH 3JIEKTPUYECKOTO
TIOJISL.

Pabora cun  anektpocrarnueckoro  moss.  [lorennuan.  Pa3HocTh
noTeHuuanoB. [IpOBONHMKM © JMINEKTPUKKA B BJIEKTPOCTATUYECKOM IOJIE.
JlndniekTpuyeckas NpOHUIAEMOCTb.

OnekTpo€MKOCTh. KoHaeHcaTop. DIIEKTPOEMKOCT IIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHJIEHCATopa.

TexHnueckne yCTpOMCTBA W IMPAKTUYECKOE IPUMEHEHHE: 3JIEKTPOCKOIL,
AIIEKTPOMETP, JJEKTPOCTATUYECKAsl 3alllUTa, 3a3eMJICHUE D3JIEKTPONpuOOpOB,
KOHJICHCATOP, KONMPOBAJIbHBIN anmnapar, CTPyWHbIN OPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUII IEUCTBUS JJIIEKTPOMETPA.

B3anmojelicTBiEe HadIEKTPU30BAHHBIX TEIL

DIIEKTPUUYECKOE TTOJIE 3APSIKEHHBIX TEJL

IIpoBOIHMKH B 3JIEKTPOCTATUYECKOM ITOJIE.

DJIEKTPOCTATHYECKAS 3AIUTA.

JIM3JIEKTPUKY B 3JIEKTPOCTATUUECKOM TIOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IIJIOCKOIO KOHJIEHCaTopa OT IUIOIIAIH
IIJIACTUH, PACCTOSIHUS MEXKAY HUMU U TUIJIEKTPUYECKOW MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCATOopa.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3mepenune a1eKTpoEMKOCTH KOHAEHCATOpA.

Tema 2. Ilocmoannwiit 3n1ekmpuueckuii mok. Toku 6 paznuunvix cpeoax



OJIEKTPUYECKUA TOK. YCIOBUS CYHIECTBOBAaHUS DIEKTPUUECKOTO TOKA.
Ucrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsbxenne. 3akon OMa 1711 y4acTKa LETH.

DJIEKTPUUYECKOE COMPOTUBIICHHUE. Y ICIIBHOE COMPOTHUBJIICHHUE BEIIECTBA.
[TocnenoBarenbHOE, MAPAILIEIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOJHUKOB.

PaGora onmekrpuueckoro Toka. 3akoH JDkoyms—Jlenna.  MomHOCTB
3JIEKTPUYECKOTO TOKA.

DNEKTPOABMKYIAs CHJIa M BHYTPEHHEE CONPOTHUBJIICHUE HMCTOYHHMKA TOKA.
3akon Oma 1J1d MOJTHOM (3aMKHYTOM) AeKkTpuueckoi nenu. KopoTkoe 3aMmbikaHue.

ONEeKTpOHHAsE  MPOBOJUMOCTh  TBEPABIX  METALUIOB.  3aBUCUMOCTH
COMPOTHUBIICHUS] METAJUIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBOAHUKWU. CobcTBeHHas 51 MIPUMECHAs MPOBOAUMOCTb
noJynpoBoAHUKOB. CBolicTBa p—N-nepexoa. [lonynpoBogHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKUd TOK B pacTBOpaXx M  paciiaBaXx  3JIEKTPOJIUTOB.
DIIEKTPOAUTHYECKAS] AUCCOLIMAIUA. DICKTPOJIN3.

OneKTpuueckuid TOK B ra3zax. CaMOCTOSTENbHBIN M HECAMOCTOSTEIbHBIN
paspsa. Monnus. [Inazma.

TexHuyeckue yCTpOMCTBA M IIPAKTUYECKOE MPUMEHEHUE: aMIepMETP,
BOJIbTMETP, pPEOCTaT, HCTOYHUKHU TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS], BAKYYMHBIN THOJ,
TEPMHUCTOPHI U (DOTOPE3UCTOPHI, MOTYITPOBOTHUKOBBIN U0/, TaTbBAHUKA.

Jlemoncmpayuu

N3MmepeHue cuibl TOKa U HAIIPSIAKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS LWJIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
MJIOIIAM TIONEPEYHOI0 CEYEHHS U MaTepuaa.

CwmemaHHOe COeTMHEHUE TTPOBOIHUKOB.

[IpsmMoe wu3MepeHne SIeKTpoABMKYIIEH cuiibl. KopoTkoe 3aMblKaHue
rajJbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTb COIPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

ITpoBOAUMOCTE 3JIEKTPOJIUTOB.

HckpoBo paspsia ¥ MPpOBOAUMOCTh BO3yXa.

OnHOCTOPOHHSASI TPOBOAUMOCTD THOJA.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomul

N3ydenue cMemanHoro COeAMHEHUs PE3UCTOPOB.

N3mepenne 3JIeKTpOABMKYILEH CHJIBI UCTOYHHUKA TOKAa M €r0 BHYTPEHHETO
CONPOTHUBIICHMUS.

Habmroienne ammekTpoimsa.

MexnpeaMeTHbie CBSA3H

N3ydenune kypca ¢usuku 0a30Boro ypoBHs B 10 Kjacce OCYIIECTBISIETCS C
Y4ETOM COJIEP)KATENBHBIX MEXIIPEIMETHBIX CBSI3€H C KypcaMM MaTE€MaTHKH,
OMOJIOruu, XUMUH, Teorpaduu U TEXHOJIOTHH.



Mesicnpeomemnvle nouamusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAay4HOIO
MO3HAHM: SIBICHHE, HAay4HbIM (akT, rumoresa, (pusnueckas BeIWYUHA, 3aKOH,
TEOpHsi, HAOIIOIEHNE, SKCIIEPUMEHT, MOJEINPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelIeHWEe CHUCTEMbl YpaBHEHMM, JMHEHHas (QyHKUUA,
napabomna, runepoosa, ux rpa@uKkd U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIMU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO,
BEKTOPHI M UX MPOEKIIMH Ha OCH KOOPIUHAT, CJIOKEHHE BEKTOPOB.

buonozusn: mexannyeckoe ABMXKEHUE B KUBOW mpupoze, AUPdy3us, ocMoc,
TETUIOOOMEH KUBBIX OPTaHU3MOB (BHIBI TEIUIONEPEIauH, TEIJIOBOE PaBHOBECHE),
AJIEKTPUUECKHE SIBIICHUS B KUBOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJIApPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUIKOCTEU H
ra3oB, AJIGKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHYECKAs IUCCOLMAINS,
rajlbBaHUKA.

l'eoepaghus: BNaXXHOCTh BO3/lyXa, BETPBI, OApOMETP, TEPMOMETP.

Texnonozcus: npeoOpa3oBaHUE IBUKEHUN C HCIOIb30BAHUEM MEXAHU3MOB,
y4€T TpEeHUs B TEXHMKE, IOAIIMIHUKU, MCIOJIb30BAaHUE 3aKOHA COXpPaHEHMs
UMITyJbCa B TEXHHUKE (pakera, BOAOMET W Jpyrue), JABUraTeldb BHYTPEHHETO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOAWJIBHUK, KOHJIULIUOHEP, TEXHOJIOIHH
MOJTy4YeHUS! COBPEMEHHBIX MaTepHalioB, B TOM 4YHWCJIE€ HAHOMAaTepuasjoB, W
HAaHOTEXHOJIOTMH, AJEKTPOCTaTUYECKas 3alluTa, 3a3€MJIEHHE 3JEKTPONpUOOpPOB,
KCEpOKC, CTpYWHBIH HpUHTED, 3JIEKTPOHArpeBaTEIbHBIC npuOopHL,
AIIEKTPOOCBETUTENIbHBIE TPUOOPHI, TaTbBaHUKA.

11 KUIACC

Paznen 4. JiekTpoauHaMuKa

Tema 3. Maznummnoe noJjie. I1eKmpoOMazZHUMHAA UHOYKUUA

ITocrossHHblE ~ MarHuThl.  B3auMOIENWCTBHE  NOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mnosie. Bexktop MarHuTHOM wuWHAYKUMHW. [IpuHumMn cynepno3uuuu
MAarHUTHBIX NoOJieH. JIMHMM MarHuTHOM WHAYKUMU. KapThHa JNMHWNA MAarHUTHOU
WHIYKIAH TOJISI IOCTOSIHHBIX MAarHUTOB.

MarHutHoe T1OoJI€ TPOBOJAHMKA € TOKOM. KapThHa JnWMHHUN WHIYKUUU
MarHuTHOTO TOJS JUIMHHOTO TMPSIMOrO0 MPOBOAHWKA M 3aMKHYTOTO KOJIBIEBOTO
IIPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT Opcrena. BzauMoaencTBue NpoBOIHUKOB C
TOKOM.

Cuiia AMnepa, €€ MOIyJIb U HallpaBJICHHUE.

Cuna JlopeHiia, €€ MOIyJib U HaIlpaBJICHUE. [[BUKEHHE 3apsiKEHHOW YaCTHUILIbI
B OJITHOPOJTHOM MarHuTHOM rose. Pabora cuiel Jlopenna.

SIBiieHME BJIEKTPOMArHUTHOM WHAYKUMHU. [IOTOK BeKTOpa MarHUTHOU
WHOYKIUA. OJIEKTPOABWKYIAS CHWJIAa HWHIAYKIMUA. 3aKOH DJJIEKTPOMAarHUTHOU
uHaykiuu dapanes.

BuxpeBoe »3nekTpuyeckoe mnojie. DNEKTPOABMKYIIAS CHJIA WHIYKIUH B
IIPOBOJHUKE, ABMKYIIEMCS IMOCTYNATEIbHO B OAJHOPOAHOM MAarHUTHOM MOJIE.



ITpaswuiio Jlenua.

NHAYyKTUBHOCTh.  SIBIEHWE CaMOMHAYKIMH. OJEKTPOJABIKYILAS  CHIIA
CaMOUHIYKIIHAH.

DHEprusi MarHUTHOT'O TOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUuTHOE TOJIE.

TexHuyeckue yCTpOWCTBA M IPAKTUUECKOE IMPUMEHEHHUE: IOCTOSHHBIE
MArHuThl, BJEKTPOMArHUTHI, JJIEKTPOABUTATENIb, YCKOPHUTEIU 3JIEMEHTAPHBIX
YaCTHIL], UHIYKIUOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOIO My4YKa MarHUTHBIM TOJIEM.

JIMHUY UHAYKIMY MAarHUTHOTO TIOJISI.

B3anmonencTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cunsl JIopeH1a Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHME ANEKTPOMArHUTHON UHIYKIIUU.

ITpasuiio Jlenua.

3aBUCUMOCTh DJICKTPOJABUKYIIECH CUJIBI UHAYKIIUA OT CKOPOCTH W3MEHEHHS
MAarHUTHOI'O MOTOKA.

SIBrieHME CaMOMHYKIINH.

Yuenuueckuii osxcnepumenm, rabopamopnvle padbonul

N3yueHne MarHuTHOrO NoJIsi KaTYLIKHA C TOKOM.

HccnenoBanne NeUCTBUS MOCTOSHHOIO MAarHUTa HA PaMKY C TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHTYKIHH.

Pasznen 5. Kone0anusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbIE KOJ1€0AHUA

KonebGarenpbHass  cuctema. CBOOOJHBIE  MEXaHUYECKHE  KojeOaHHUs.
["apmonnueckue konebanus. [lepuon, wacrora, amruutyna u (aza koneOaHUM.
[IpyxuHHBIM MasgTHUK. MaTeMaTU4eCKuii MasTHUK. Y PaBHEHHUE TapMOHUYECKUX
koseOanuii. [IpeBparienre SHEPTUy MpY TAPMOHUYECKUX KOICOAHMSIX.

KonebGarenpHbiii koHTYp. CBOOOAHBIC JJIEKTPOMArHUTHBIE KOJI€OaHUS B
UcaIbHOM KOJeOATeTbHOM KOHTYpe. AHAJOTUsl MEXKIY MEXaHWUYEeCKUMHU U
ANEKTPOMAarHUTHBIMU KosiebanusiMu. Popmyna TomcoHa. 3akoH COXpaHEHUs
SHEPrUM B UJI€ATBHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxarolux KojaeOaHusx. BoIHYXeHHbIE MEXaHUUECKUE
kosiebanusi. Pesonanc. BeiHyX/1eHHBIE 371€KTPOMarHuTHbIE KOJeOaHus.

[lepemennblii  TOK. CHHYCOMJAJNbHBIA MEPEMEHHBI TOK. MOIIHOCTh
NEPEMEHHOIO0 TOKAa. AMIUIMTYJHOE M JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W
HaIPSAKEHUS.

Tpancdopmarop. [IpousBonacTBo, nepenaya U NOTpedIIEHNUE FIEKTPUUECKOU
SHEPruu. DKOJIOTMYECKUE PUCKH NPU MPOU3BOJACTBE 3JIEKTpo3Hepruu. Kynprypa
HCIIOJIb30BaHUS JIEKTPOIHEPT UM B IOBCEIHEBHOW JKU3HH.



Texnuyeckue yCTpoWCTBAa M MPAKTUYECKOE NMPUMEHEHHE: DJICKTPUYECKUM
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUH 3JIEKTpOIIepeaay.

Jlemoncmpayuu

HccnegoBanue mnapaMeTpoB KojaeOaTeIbHOM CHUCTeMbl (MPYKUHHBIA WIH
MaTeMaTHUYECKUIl MasiTHUK).

Habmronenue 3aTyxaromux Kojae0aHui.

HccnenoBanue CBOMCTB BbIHYKIEHHBIX KOJIEOAHUH.

Hab6mronenne pe3onanca.

CBOOO/IHBIE 2JIEKTPOMArHUTHbIE KOJIEOAHMUS.

OcuuiorpaMmMbl (3aBUCUMOCTH CUJTBI TOKA M HAIPSKEHUS OT BPEMEHM) IS
AJIEKTPOMATrHUTHBIX KOJICOAHUH.

Pe3oHanc mpu TOCIIEIOBAaTENbHOM COEAUHEHUM PE3UCTOpPA, KaTYIIKU
MHIYKTUBHOCTH M KOHJAEHCATOPA.

Mopnens TMHUY JIEKTpOnepeadH.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomul

HccnenoBanne 3aBUCUMOCTH MEPUOAA MalbIX KOJIEOAHHH Ipy3a HAa HUTU OT
JUTMHBI HUTU U MacChl Ipy3a.

HccnenoBaHne NEpEMEHHOr0 TOKA B LENM M3  IOCIEI0BaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTyLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaAZHUMHbLE B0JIHbL

Mexannyeckue BOJIHBI, yCJIOBUA pacnpoctpaneHus. Ilepumon. CkopocThb
pacnupocTpaHeHUsi W JUIMHA BOJIHBL. llomepedHble W NOPOJOJBHBIE BOJIHBIL.
WNuTtepdepenius u audpakums MEXaHUUECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicora Tona. TemOp 3ByKa.

DONEeKTPOMATrHUTHBIE BOJHBI. Y CIIOBUSL M3TYYEHUS! JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtauusi BektopoB E, B, V B anexkrpomarautHoi BosnHe. CBoiicTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTpPaK€HUE, MpeIOMIICHUE, MoJsipu3anus, audpaxkmus,
uHTepdepenius. CKOpOCTh 3JIEKTPOMArHUTHBIX BOJIH.

[Ikana 37€KTPOMarHUTHBIX BOJH. [IpuMeHeHHe 3JeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHOMIBI pagUOCBA3U U TENEBUACHUSA. Pannonokanus.

DNEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbI.

Texnuueckue ycTpoiicTBa W MPaKTUYECKOE MPUMEHEHHUE: MY3bIKAJIbHbIE
MHCTPYMEHTHI, YJIbTPAa3BYKOBas [MAarHOCTUKAa B TEXHHKE W MEIUIIMHE, paaap,
panuonpuéMHUK, TEIEBU30p, aHTEeHHA, TeaegoH, CBY-neub.

Jlemoncmpayuu

OO0pa3oBaHue U pacIpPOCTPAHEHUE MONEPEUHBIX U MPOJAOIbHBIX BOJH.

Kone6momeecst Teo kak HCTOYHUK 3BYKA.

HaGmronenrie oTpaskeHus U MPETOMIIEHUSI MEXaHUYECKUX BOJIH.

Ha6monenne naTepdepeniinu u qudpakiny MEXaHUIECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmionenue cBA3M TIPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIUTYIOW H
4acTOTOM KoJIeOaHMiA.



HccnegoBaHne  CBOWCTB ~ AJIEKTPOMArHUTHBIX  BOJIH: OTpa)KE€HUe,
MpeoMIICHUE, TTONApU3aus, TMPpakins, HTepHepeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. [IpsAMoIMHENHOE pacopoOCTpaHEHUE CBETa B
onHOpoaHOM cpene. JIyd cBera. ToueuHbIN UCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHusi cera. [locTpoeHune n3o0paxxeHuil B
IUIOCKOM 3€pKalie.

[Ipenomienue cBeTa. 3aKOHBI IPEIOMIICHUS CBETa. AOCOTIOTHBIN MTOKa3aTelb
npenomieHus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHBI yron IOJIHOTO
BHYTPEHHET'0 OTPaXKEHHUSI.

Jucnepcus ceeta. ClnoxHBIN cocTaB 6enoro ceta. L[Ber.

CobOuparomue u pacceuBaroniue JuH3bL. ToHkas nuH3a. DokycHoe
paccTossHUE W ONTUYECKas CHJIa TOHKOM JuH3bL. [locTpoeHue wn300pakeHuid B
coOuparonx M pacceuBaromux auH3ax. Gopmyna TOHKON JTUH3BI. Y BelIUYEHUE,
JABAEMOE JIMH30M.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

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

Hudpakuus cBera. JudpakuroHHas pemerka. YcaoBUe HaOMIOACHUS
[JIABHBIX ~MAaKCUMYMOB MpU TNaJACHUM MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(hPaKIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHnueckne ycTpoHCTBA W NPAKTUUECKOE MPUMEHEHHUE: OYKH, JIyIa,
¢doroannapar, NPOEKLIMOHHBINA anmapar, MHKPOCKOI, TEJIECKOM, BOJIOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, TOJIIPOU]I.

Jlemoncmpayuu

[IpAMONMHENHOE PACHPOCTPAHEHUE, OTPAXKEHHUE U MPEJIOMIIEHUE CBETA.
OnTuueckue mpruOOpsI.

[TonHoe BHyTpeHHEE OTpakeHue. Monellb CBETOBOA.

HccnenoBanue cBOMCTB M300paKeHUH B JIMH3aX.

Mopenu MUKpPOCKOIIa, TEIECKOIA.

Hab6monenne naTepdepeHIium cBeTa.

Hab6monenue nudpakuuu cBera.

HaOmonenue nucnepcuu cBeta.

[lonydeHue crekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonydenue criekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKY.

Habroienre nossipusaiiuy cBeTa.

Yuenuueckuui sxcnepumenm, nabopamopHvie pabomuwl

N3MepeHne nmokasaresis MpeoMIIEHUS CTEKIIA.

HccnenoBanue cBOMCTB M300paKeHUN B JIMH3AX.

Hab6mronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI ClIeNMAJILHOM TEOPUU OTHOCUTEIBHOCTH



['panub IIPUMEHUMOCTH KJIACCUYECKOU MEXaHUKH. [Toctynaret
CIICLIMAJIbHOW TE€OPUU OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTH MOAYJIA CKOPOCTH
CBETa B BAKyyMe, IPUHIIUI OTHOCUTEIbHOCTH DWHILTEIHA.

OTHOCHUTENBHOCTh OAHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKPAIICHHUE
JUTUHEL.

DHeprusi U UMIYJIbC PEISTUBUCTCKON YaCTUIIHI.

CBs13b MacChl C JHEPrUEr U UMITYJIbCOM PEIATUBUCTCKOW YaCTHUIIbL. DHEPTHUS
IIOKOSI.

Paznen 7. KBanTtoBas pusuka

Tema 1. dnemenmol K6AHMOBOI ONMUKU

®dotonbl. ®opmyna [lnanka cBsizu sHEpruu PoToHa ¢ €ro YaCTOTOM. DHEprus
¥ UMIyJIbC (POTOHA.

OTtkpeiTue u ucciaeaoanue gororddexra. OnbiTel A. I'. CToneroBa. 3aKOHBI
doroadpdexra. YpaBuenue ODitnmreitHa ans porosddexra. «KpacHas rpanumnan
dotorpdekra.

JaBnenue ceera. OnwiTel I1. H. JIeOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texnuyeckue ycTpoicTBa M MPAKTUYECKOE IPUMEHEHHE: (OTOIIEMEHT,
(doTonaTuuk, coaHeuHast 0arapesi, CBETOIUO/.

Jlemoncmpayuu

dotor(pdekT Ha ycTaHOBKE ¢ IIMHKOBOH IIJIACTHHOM.

HccnenoBanue 3aKk0HOB BHEIIHETO (oTo3hdexTa.

Ceeroguo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopma mo paccesHHio o -4acTHIL.
[Lmanerapnas mopens aroma. Iloctynmarel bopa. M3nydenue wu morionieHue
(OTOHOB MpHU Mepexone aromMa C OJHOTO YpPOBHS SHEPruu Ha Apyroil. Bumisl
cneKTpoB. CIEKTp YpOBHEN SHEPrUU aTOMa BOAOPOAA.

BosHOBBIE cBOMCcTBaA yactull. Bonubl ae bpousa. KopnyckynsspHO-BOIHOBOM
yalli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IIyYEHUE.

TexHnueckrne yCTPOWCTBA M IPAKTHYECKOE IPUMEHEHHUE: CHEKTPaIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenue AJIMHBI BOJIHBI J1a3epa.

Hab6mtoienre nuHeMYaThix CIIEKTPOB U3TYyUCHHUS.

Jlazep.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

Habmronenne nuHelyaToro CreKTpa.

Tema 3. Amomnoe aopo



OKCIEPUMEHTBI, JOKa3bIBAIOIINE CJIOXKHOCTh CTpOeHus sapa. OTKphITHE
pamnoaktuBHOCTH.  OmbiTel  Pesepdopma 1o ompeneieHW0  cocTaBa
panuoakTUBHOro wu3inydeHus. CpoiictBa anbga-, Oera-, ramma-u3JIy4deHHUs.
Bimsinue paanoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA W HeWTpoHa. HyknonHas monens siapa IelizenOepra—
NBanenko. 3apsg sapa. MaccoBoe unciio siapa. M3oTonsl.

Anba-pacnaa. ODJEKTpPOHHBIM W TO3UTPOHHBIM Oera-pacnaa. [amma-
U3JydyeHne. 3aKOH paJuOAKTUBHOIO pacnaa.

DHeprus CBs3M HYKJIOHOB B siipe. AnepHbie cuibl. Jledekt maccsl aapa.

S nepHble peakuuu. JleneHue u cCUHTE3 SI€P.

Snepnsnii peaktop. TepMmosimepubiii cuHTe3. I[IpoOieMBl M TEPCICKTHUBBI
SAIEPHON DHEPTETUKH. DKOJOTUUECKUE ACTIEKTHI IAEPHON SJHEPrEeTUKHU.

OnemeHTapHble YacTUIIbl. OTKPBITHE NO3UTPOHA.

MeTtoab! HaOJIIOIEHUS U PErUCTPaLMK dJIEMEHTAPHBIX YACTHII.

®dynnaMeHTanbHbIE B3aUMOACHCTBUA. EAMHCTBO pu3ndeckol KapTUHBI MUpA.

TexHnueckne ycTporCTBa M NMPAKTUYECKOE IIPUMEHEHME: NO3UMETP, KaMepa
BunbcoHa, siaepHblii peakTop, aroMHast Oomoa.

Jlemoncmpayuu

CuéTunK HOHU3HUPYIOIINX YaCTHII.

Yuenuueckuu sxcnepumenm, rabopamopnvie pabomul

HccnenoBanue TpeKOB 4acTHI] (110 TOTOBBIM (oTorpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Otanbl pa3BUTUS acTpoHOMUU. [IpuKiaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aACTPOHOMHM.

Bupg 3Bé3nmnoro Heba. CosBe3nmsi, sSpkue 3BE3MbI, IIAHETH, MX BUINMOC
JBUYKECHHUE.

Conneynas cucrema.

Connue. ConHeuHast akTuBHOCTb. Mcrounuk sHepruum CoyiHITA U 3BE3.
3BE3MbI, UX OCHOBHBIE XAPAKTEPUCTUKH. J(MarpamMma «CHEKTpalbHBIM KJIacc —
CBETUMOCTb». 3BE3/IbI TJIABHOM MOCIEAOBATEIBHOCTUA. 3aBUCUMOCTh «Macca —
CBETUMOCTb» ISl 3BE3]l TJIaBHOW MOCIIEN0OBATEIILHOCTH. BHYTpEHHEE CTPOCHHE
3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUH U 3BoMounr CoiHIA U
3BE3/1. DTaNbl )KU3HU 3BE3I.

Muieunsiii ITyte — Hama ['amaktuka. [lonoxxkenue u nBukenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku m kBaszapel. YEpHBIE ABIPHI B sApax
TaJaKTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ia. Pa3oeranue rajmakTuk.
Teopust bonbiioro B3peiBa. PenukToBOE M3MydeHUE.

Macmtabnast crpykrypa Beenennoii. Meraranakruka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yyenuueckue nabnooenus



HaGmonenusi HeBOOPYKEHHBIM TJ1a30M C MCHOJIb30BAHUEM KOMITbIOTEPHBIX
MIPWIOKCHUH I ONPENICTICHUS TTOJIOKEHHSI HEOSCHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3A1s1 CEBEPHOTO MONYIIApUs U SIPKUE 3BE3BL.

Hab6monenus B Teneckon Jlynsl, maner, Maeunoro [lyTu.

00001 aroiee NOBTOpPEHUE

Ponb ¢usuku M acTpOHOMHH B DKOHOMHYECKOW, TEXHOJIOTHYECKOMH,
COLIMATILHOM U 3THYECKOU cepax AesTEIbHOCTHA YeJIOBEKA, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOW HAYYHOU KapTUHE MUpPA, POJb (PU3NUECKON Teopuu
B (opmMupoBaHUM MPEACTAaBICHUM O (PU3NUECKOM KapTUHE MHpa, MECTO
¢dusznueckol KapTUHBI MUpa B OOIIEM PsAly COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX
MPEJICTABJICHUM O TIPUPOJIE.

MexknpeaMeTHbie CBA3H

N3yuenue xypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce oCyliecTBIsiETCS C
Y4ETOM COJIEPKATEIbHBIX MEXKIIPEIMETHBIX CBS3€M C KypcaMH MaTE€MAaTHKH,
OHONI0run, XMMHH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvle nousimus, CBA3aHHBIE C MU3yYEHHEM METOAOB HAaYy4HOIO
NO3HAHUS: SIBJICHUE, HAy4yHbIM (akT, rumore3a, (puamyeckas BeIMUYMHA, 3aKOH,
TEOpusl, HAOIIOACHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJIENb, H3MEPEHHE.

Mamemamuxa: PpEUIEHHWE CUCTEMbl YpPaBHEHHM, TPUTOHOMETPUUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXIECTBO, BEKTOPbl M MX MPOCKIHUH HAa OCH KOOPJWHAT, CIOXKEHHUE BEKTOPOB,
POU3BOJIHBIE DJEMEHTApHbIX (YHKIMMA, TPU3HAKU TIOO0OHS TPEYroJIbHUKOB,
onpeJieNIeHUE TUIOMIAAN TUIOCKUX PUryp u o0bEma Tel.

buonoeus: snextpuueckue SBICHHS B JKUBOW MPUPOJE, KoyeOaTeIbHbIC
JIBUKEHUS B KUBOM MPUPOJE, ONITUUYECKUE SIBIICHUSA B KUBOU MPUPOJIE, ACUCTBUE
pagualyy Ha )KMUBbIE OPTaHU3MBbI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KPUCTAILUIMYECKasi CTPYKTYpa TBEPbIX
TE1, MEXaHM3Mbl O00pa30BaHUS KPUCTALIMYECKON pPEIIETKH, CIEKTPaIbHBIMI
aHaIM3.

leocpagusa: MarHuTHBIE TIONIOCA 3€MJIM, 3aJIeKM MAarHUTHBIX Py,
dboTochEMKa 3eMHOM MOBEPXHOCTH, TIPEICKA3aHUE 3eMIICTPSICEHUM.

Texnonocus: JNWHUM DIEKTPONEpENad, TIEHEPATOp MEPEMEHHOIO TOKa,
AJIEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, paaap, pPaJHONPUEMHUK, TEIEBU30P,
anTeHHa, TenedoH, CBY-meub, NpOEKIIMOHHBIN amnmapar, BOJOKOHHAs OITHKA,
coiHe4Has Oarapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

OcBoenne ydeOHOro mpeamera «®du3uka» Ha YpOBHE CpEAHETO OOIIETO
oOpasoBaHus (0a30BBI YPOBEHB) JOKHO OOCCIEUUTH JOCTHIKCHHUE CIICIYIOIINX
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMHHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yabTaThl OCBOCHUS yueOHOro npeamera «Dusnka» T0mKHBI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
chOpMUPOBAHHON BHYTPEHHEW NO3UIMENH JIMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOIINX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCUHCKOr0 OOIIECTBA, PACHIMPEHHUE KU3HEHHOTO
ONbITA U OMBITA JEATEILHOCTU B IPOILIECCE PEAU3AlMU OCHOBHBIX HaIlpaBICHUN
BOCIIUTATEIIbHOW JAEATEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD I'PAXKAAHCKON MO3UIIUHA O0YUAIOIIEroCs KaK akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOI0 00IIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JNEMOKPaTUYECKUX LIEHHOCTEW;

TOTOBHOCTb BECTHM COBMECTHYIO JEITEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBaTh B CAaMOYITPaBJICHUH B 00pa30BaTEILHON OpraHu3alluu;

YMEHHE B3aUMOJICMCTBOBATh C COMAIIbHBIMUA HMHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKITUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKOU JAEATEITbHOCTH;

2) MaTPHMOTHYECKOT 0 BOCTIMTAHHSI:

c(hOpMUPOBAHHOCTh pPOCCUICKOU IPaXKIAHCKOMN UJIEHTUYHOCTH,
MaTPUOTHU3MA,;

[IECHHOCTHOE OTHOLICHHE K TOCYAAapCTBEHHBIM CHMBOJAM, JIOCTHKEHUIM
POCCHUUCKUX YUEHBIX B 00JaCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI 0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHMUS;

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHUEHTUPYACh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJE B
NESATENbHOCTA YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIa/la B TOCTPOCHHUE YCTOMYUBOTO OYIYIIETO;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYask 3CTETUKY HAYYHOTO TBOPUYECTBA,
OpUCYIIEro (PU3NYECKOU HAYKE;



5) TpyaoBOro BocnuTaAHMS:

MHTEpEC K Pa3IU4HbIM cdepaM NpoPecCHOHATbHON IESTENbHOCTH, B TOM
YHUCJIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOH, YMEHHE COBEPILIATh OCO3HAHHBII BBIOOD
Oynyueil npodeccuu u peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMO00pa30BaHUIO B 00JacTH
(U3MKKU Ha POTSHKEHUU BCEH KU3HU;

6) IKOJIOrN4€eCKOro BOCIHUTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJNbTYPbl, OCO3HAHHE TJI0OATBLHOIO
XapakTepa SKOJIOrMUeCKUX Mpoliem;

TUIAHUPOBAHUE U OCYLIECTBJIEHUE AECUCTBUM B OKPYKAIOIIEH CPEZIE HA OCHOBE
3HAHUSA LIeJIed YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA,

paclIUpeHue OIbITa JEATEIbHOCTH HKOJIOIMYECKOW HAIpaBIE€HHOCTH Ha
OCHOBE UMEIOIINXCA 3HAaHUM 10 PU3HUKE;

7) HeHHOCTH HAYYHOT 0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GUZNUECKON HAYKU;

OCO3HAHHME LEHHOCTH HAy4YHOM JI€ATE€IbHOCTH, TOTOBHOCTH B IIPOLIECCE
U3ydyeHuss  (U3UKU  OCYIIECTBIATH  IPOEKTHYIO U HUCCIEI0BaTENIbCKYIO
NEeSATENbHOCTh UHJIMBUIYAIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

IlosHaBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA
ba3oBrbie 1oruvyeckue 1eMCTBUA:
CaMOCTOATENbHO  (OPMYJIHMPOBATH M aKTyaJlM3UpoOBaTh  Mpoliemy,
paccMmaTpuBaTh €€ BCECTOPOHHE;
ONpPENENATh LEeNN JEATEIIbHOCTH, 3aJaBaTh IApaMETPbl M KPUTEPUU UX
JOCTHKEHUS;
BBISBIAITH  3aKOHOMEPHOCTH W IPOTUBOPEYMS B  PaCCMaTpUBAEMBIX
(Gu3nYECKuX ABICHUSIX;
pa3pabaThiBaTh IUIAH peIIeHUs NpOOJEMBbl C YYETOM aHaIM3a UMEIOIIUXCS
MAaTEpUAIIbHBIX U HEMATEPUAIILHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B IEATEIILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKU MOCIIEACTBUM JAESATENBHOCTH;
KOOPAMHUPOBATh U  BBIIOJHATH pabOTy B  YCIOBUSX  pEalbHOrO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX IPOOJIEM.
ba3oBrble ucciienoBarebCKue 1eiCTBUA:
BJIQZIETh HAYYHOW TEPMUHOJOTMEN, KIIOUEBBIMU MOHATUAMHU W METOAAMU
(bu3nuecKon HayKu;



BJIQJICTh HABBIKAMU y4EOHO-HUCCIIEAOBATEIbCKON U MPOCKTHOU JEATeIbHOCTH
B 001acTu (PU3MKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAaMOCTOSITEIbBHOMY MOUCKY
METOJIOB pelIeHUs 3a1ad (U3NYECKOTO COACpPKaHUS, MPUMEHEHHIO DPa3TUYHBIX
METOJIOB [TO3HAHUS;

BJIAJIETh BHJAMU JEATEIHHOCTH IO TOJYyYEHHWI0O HOBOTO 3HAHUS, €ro
UHTEpIpETaluy, MpPeoOpa3OBaHUI0 U MPUMEHEHMIO B pa3IUYHbIX Y4EOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IJaHUN Y4E€OHBIX TPOCKTOB B 00JaCTH (DU3UKHU;

BBISIBIIATH TIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyallU3UpOBaTh 3anady,
BBIJIBUTaTh TUIOTE3y €€ pelleHus, HaXOAUTh apryMEHThl IJIsl JI0Ka3aTesIbCTBA
CBOUX YTBEp)KJICHUH, 3a7]aBaTh MapaMeTpbl U KPUTEPUH PEIICHHS;

aHATM3MPOBATh TONYYEHHbIE B XOJA€ pEIIeHHWs 3a7aud pe3yJbTarhl,
KPUTHYECKH OIICHMBATh WX JOCTOBEPHOCTb, MPOrHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh U (POpPMyIUpOBATH COOCTBEHHBIE 3aJaudl B 00pa30BaTEIIbHOM
JESITEIbHOCTH, B TOM YKCIIC TIPU U3yYEHUU (DU3BHUKU;

JaBaTh OLEHKY HOBBIM CUTYAllUsIM, OLCHUBATh MPUOOPETEHHBIN OIBIT;

yMETh TEPEHOCUTh 3HAaHUS 1O (uU3MKe B MPAKTHUECKYIO 00JIacTh
KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBbIE UJIE€H, MPEAJIaraTh OpUrMHAIIbHBIE MTOJIXO/IbI U PELLICHUS;

CTaBHUTbH MPOOJIEMBI U 3a/1a49H, TOMYCKAOIINE allbTEPHATUBHBIC PEIICHHSI.

Pabora ¢ undopmanmneii:

BJIaJIeTh HABBIKAMM MOJy4eHUS MHPOpMaMH (PU3MUECKOTO COACPNKAHUS U3
HUCTOYHUKOB PA3HbIX THUIIOB, CaMOCTOSITENBHO OCYIIECTBISATh TOUCK, AHAIU3,
CHUCTEMAaTH3aLMI0 ¥ HHTEPIPETalri0 MHPOPMAIUU Pa3IMYHBIX BHUIOB U (hopm
pEe/ICTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMaLINK;

UCIOJBb30BaTh  CpPEICTBa  HMH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTUN B PEUICHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHBIX
3ama4  C COONIIOJICHWEM TpeOOBaHWUW HPrOHOMHKH, TEXHHUKH O€301acHOCTH,
TUTHEHBI, PECypcOoCOEpeKeHHs, TMPABOBBIX W  OTUYECKUX HOPM, HOPM
MH(POPMAIIMOHHOW 0€30MMaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOIO COAEpkKAHUS B Pa3IMYHbIX (opMmaTax cC
y4€TOM Ha3zHaueHUs MH(POPMAIMH U LIEJIEBOM ayAUTOPUH, BHIOMPAs ONTUMAIBHYIO
dbopmy TIpeCTaBICHUS U BU3yaTH3aIiH.

KoMMyHuUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:
OCYIIECTBJIATh OOIIEHHE Ha Yypokax (U3MKM U BO BHE-ypOUHOU
NEeSATENbHOCTH;



pacrno3HaBaTh MPEANOCHUIKA  KOHQIMKTHBIX CHTyallUd UM CMST4aTh
KOH(DIIUKTHI;

pPa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB;

MOHUMATh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIAMBUAYaJTbLHOU
paboTHI;

BBIOMpATh TEMATUKY M METOJbI COBMECTHBIX JEHUCTBUN C Y4ETOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEH KaXKI0T0 UjieHa KOJIJICKTURA,;

NpUHUMATh 1€IM  COBMECTHOM  JIESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTAaBJISATH IUIAH JIEMCTBUU,
pacupenensaTh poiau ¢ y4ETOM MHEHHMH YYaCTHUKOB, OOCYXKIaTh PE3YIbTaThl
COBMECTHOM pabOThI;

OLICHMBATh Kauye€CTBO CBOETO BKJIAJa W KaXJOr0 YYACTHUKA KOMAaHIbl B
o0O1mi pe3yapTaT o pa3padOTaHHBIM KPUTEPHSIM;

MpEeAJIaraTb HOBBIE TMPOEKThI, OLEHHUBaTh HIEU C TMO3ULUUM HOBU3HBI,
OpUTHMHAIILHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPATETMUYECKOE TOBEACHUE B PA3TMUYHBIX
CUTYaIUsIX, IPOSIBIISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIMATHBHBIM.

PeryisiTuBHBIC YHUBepcalbHbIe y4eOHbIE el CTBHSA
Camoopranmzanmusi:

CaMOCTOSITEJILHO OCYILECTBIIATh MO3HABATEIbHYIO NEATEIbHOCTh B 00JIACTH
GU3MKM W acCTPOHOMHH, BBISABISATH MPOOJIEMBI, CTaBUTh H (OPMYIUPOBATH
COOCTBCHHBIC 3a]a4H;

CaMOCTOSITEJIbHO COCTaBJIATH IUIAH PEIIEHUS PACYETHBIX M KaYECTBEHHBIX
3aJ1a4, TJIaH BBIMOJIHEHUS MPAKTUYECKON paboThl C YYETOM UMEIOIIUXCSl PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTCHHUIA;

JIaBaTh OIIEHKY HOBBIM CUTYaIlUsIM;

paciupsTh paMKi Y4eOHOro MpeAMeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUN;

JieNaTh OCO3HAHHBIM BBIOOpP, aprymMeHTHpOBaTh e€ro, OpaTh Ha cels
OTBETCTBEHHOCTD 3a PELICHUE;

OLICHMBATh IPUOOPETEHHBIN OIBIT;

CocoOCTBOBaTh (DOPMUPOBAHUIO U MPOSBICHUIO SPYIUIUU B 00JIACTH
(U3MKH, TOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHATbHBIH HHTE/JIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUSIM, BHOCUTh KOPPEKTUBBI B JESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB LIEIISIM;

BJaJIeTh ~ HABbIKAMHU  [O3HABATENIbHOM  pedieKcuu  Kak  OCO3HAHUS
COBEPIIAEMBIX JEHCTBHM M MBICIUTENbHBIX IPOLECCOB, HMX Ppe3yJbTaTOB H
OCHOBaHU;



UCTIOIh30BaTh MPUEMBI pepIIeKCHU ISl OLIEHKH CHUTYallld, BHIOOpPAa BEPHOTO
peIIeHUS;

YMETh OIICHMBATh PHCKH W CBOCBPEMEHHO IMPUHUMATh PEHICHUS IO HX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTBI JAPYTrUX IPH aHaJIM3e pe3yJIbTaToB
JeSTSILHOCTH;

MIPUHUMATH Ce0sI, MOHMMasi CBOM HEIOCTATKH M IOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHTBI JPYruX MpPH aHalIu3e pPe3yJIbTaToB
JEeSATSILHOCTH;

MPHU3HABATh CBOE MPABO M MPABO APYIMX Ha OIIMOKH.

B mporecce AOCTHXKEHUS JUMYHOCTHBIX PE3YyJIbTaTOB OCBOCHUS MPOTPAMMBI
mo ¢u3MKe I YPOBHA CpPEAHETro OO0Iero oOpa3oBaHUsl Yy OOYJArOIIMXCS
COBEPIIICHCTBYETCS YMOILIMOHATBHBIH WHTEIUICKT, Ipenoararonui
c(hOopMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIOYAIOIIETO CIIOCOOHOCTh MMOHMUMATh CBOE YMOIIMOHAIBHOE
COCTOSIHHE, BHJICTh HAIPABJICHUS Pa3BUTHSA COOCTBCHHOW 3MOIIMOHAILHOU CQephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETyJIMPOBaHMUs, BKIIOYAIOMIETO CaMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aqanTUPOBAThCSI K
SMOIMOHAILHBIM U3MEHEHHSM H MPOSBIISTHE THOKOCTH, OBITH OTKPBITHIM HOBOMY;;

BHYTPCHHEH MOTHBAIIUH, BKIIOYAIOIICH CTPEMIICHUE K JOCTHKCHHUIO IEIHA U
yCIiexy, ONTHUMHU3M, WHHIIMATUBHOCTb, YMEHHE JEHCTBOBAaTh WCXOJs M3 CBOUX
BO3MOKHOCTEH;

OIMMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHMMATh AYMOIIMOHAILHOE COCTOSTHUE
APYTUX, YyYUTBIBaTH €r0 TMPU OCYIISCTBICHUH OOINCHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONIEPEKMUBAHUIO;

COITMATBHBIX HABBIKOB, BKJTIOYAIOIIMX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHSI
C IPYTUMHU JIFOJIbMH, 3a00TUTHCS, MPOSIBIIATH HHTEPEC M pa3periaTh KOH(INKTHL

HPEAMETHBIE PE3YJIBTATHI

K xonmy obyuenuss B 10 kiacce mnpeaMeTHbe pe3ysibTaThl Ha 0a30BOM
YpOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OO yUAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEpPax poJib U MECTO (PU3UKKU B (HOpMUPOBaAHUU
COBPEMEHHOM HAy4YHOW KAPTHUHBI MHUpPAa, B PAa3BUTHUM COBPEMEHHOM TEXHHUKHA M
TEXHOJIOTHH, B PAKTUYECKON JIESITEIbHOCTH JIFOACH;

VUUTHIBATh TPAHUIBI TPUMEHEHUS M3YUYCHHBIX (UBMYECKUX MOJCIICH:
MaTepualibHas TOYKa, WHEPIHAIbHAS CUCTEMa OTCUYETa, aOCOIIOTHO TBEPIIOE TENO,
UJICAIbHBIA T'a3, MOJEIA CTPOCHUS Ta30B, KUJIKOCTEHM U TBEPIBIX TEJ, TOUCUYHBIN
AJICKTPUYECKUH 3apsi/l IPU pelIeHUH (HPU3NIECKUX 3a/1ad4;



pacrio3HaBaTh (pu3nuecKue sBJIECHUS (IPOLIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUM CTPOCHMS BEIIECTBA U
ANEKTPOAMHAMUKHN:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
IBU)KEHHE, CBOOOAHOE TMAJCHHE TeJ, ABMXKEHHUE 110 OKPY)KHOCTH, HWHEpLus,
B3aUMOJIeHCcTBUE Tell, TUuPPy3usi, OPOYHOBCKOE TBUKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPIBIX TeJl, U3BMEHEHNE 00BEMA Tell IPU HarpeBaHUU (OXJIaXK/IEHUH ), TETJIOBOE
paBHOBECUE, UCIAPEHHE, KOHJEHCALWs, IUIABJICHUE, KPUCTAJUIM3ALMS, KUIIECHUE,
BJIQKHOCThH BO3/1yXa, OBBILICHUE JIABJICHUS ra3a MpHU €ro HarpeBaHuM B 3aKPHITOM
COCyZ€, CBSI3b MEXKIy IlapaMeTpaMH COCTOSIHMS Ta3a B  HM30IpoLEccax,
ANEKTPU3AIMS TN, B3aUMOICHCTBUE 3aPsI0B;

OIKCHIBATh MEXaHMYECKOE MABI)KEHUE, UCIOJNb3Yys (U3NYECKUE BEITHMYUHBI:
KOOpAMHATa, MyTh, IEPEMEIIEHHE, CKOPOCTb, YCKOPEHHE, Macca Tejla, CHUIa,
UMIYJIbC T€Jla, KUHETUYECKas SHEPrus, NOTEHIHaJIbHAs YHEPrHsi, MeXaHUYecKas
paboTa, MexXaHWYecKass MOIIHOCTh; NpPU ONHMCAHWU TPABUIBHO TPAKTOBAThH
(U3NYECKUN CMBICI HCHOJIb3YEMBIX BEJIMYMH, WX OOO3HAYCHUS W EIUHMIIBI,
HAXOAUThb (HOPMYIIbI, CBSA3BIBAIONINE JaHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMHU
BEIMYHHAMU;

OIMCHIBaTh H3Y4YEHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBJICHUS,
UCIIONIb3yd (M3MYECKUE BEJIMYUHBI: JaBJICHHE Tas3a, TeMIleparypa, CpeaHss
KMHETHYECKasi HEPIUsl XaOTHYECKOrO JABMKEHUS MOJIEKYJ, CPEIHEKBAaIpaTHYHAS
CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOThI, BHYTPEHHsSI JHEprusi, pabora rasa,
KOO(QQUIMEHT TOJE3HOr0 JCMCTBUS TEIJIOBOTO JBUTATENs; IpPU ONUCAHUU
NOPaBUJIBHO TPAKTOBaTh (PU3UUYECKHI CMBICI HCIOJNb3yEeMbIX BEJIWYUH, UX
0003HAYEHUsI W E€IUHULBL, HAaXOAUTh (OPMYNbI, CBSA3BIBAIOLIME JAHHYIO
(Gu3nYecKyro BEIMYHHY C JPYTHMH BEIMYNHAM;

OIMCHIBATh U3yYEHHBIE AIEKTPUUECKUE CBOWCTBA BEILECTBA U AJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCMONB3Ysl (PU3NUECKUE BETUUMHBI: SJIECKTPUUECKUN 3aps,
ANEKTPUUECKOE T0JI€, HAMPSIKEHHOCTh MOJIS, MMOTEHIUAN, PA3HOCTh IMOTEHIUAJIOB;
OpY ONHCAHUM MPABWJIBHO TPAaKTOBaTh (PU3MUECKUA CMBICI HCHOJIb3YEMbIX
BEJIMYUH, MX OOO3HAUEHHUS W EJMHUIIBI; YKa3bIBaTh (HOPMYIIbI, CBSI3bIBAIOIINE
JaHHYIO (PM3UYECKYIO BEIMUUHY C JPYTUMHU BEITMYUHAMU;

aHAIM3UPOBATHh (PU3NYECKUE MPOLIECCHl U SIBJICHUS, UCIONb3Yysd (PU3NYECKHE
3aKOHBI M MPUHLMIBL 3aKOH BecemupHoro Tsarotenus, |, |1 u |1l 3akonsr HeroToHa,
3aKOH COXPaHEHUS MEXAaHWYECKOM DJHEPrHM, 3aKOH COXPAHEHUS HMIIYJbCa,
OPUHIIMI CYNEPHO3UIUU CUJI, TPUHIMI PABHOIpPABUS HHEPUUATIBHBIX CHUCTEM
OTCYE€TA, MOJEKYISPHO-KMHETHUECKYIO TEOPHI0 CTPOEHHs BEIIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKON PHEPrUM TEIUIOBOTO ABUKEHUS MOJEKYI C
aOCOJIIOTHOM TEeMIIEpaTypou, MEepBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUUYECKOro 3apsiaa, 3akoH KylloHa, MpU 3TOM pa3iInyaTh CIOBECHYIO



(bOopMyIHpPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE M YCIIOBUA (TPaHMUIIbI,
00J1aCTH ) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE€ MPUHLMIBI JEHCTBUS MAalllUH, MpPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3iiMyarh YCJIOBHS UX O€30IaCHOIO MCIOJIb30BaHUS B
TTOBCEHEBHOM KU3HU;

BBIMOJIHATh JKCHEPUMEHTHl MO HCCICIOBAaHUIO (PU3MUECKUX SBICHUN U
IIPOLECCOB C HCIOJB30BAaHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHMI, MpPU 3TOM
dbopMmynupoBaTh MOpoOJEMYy/3alauy W THUIOTE3y Yy4eOHOro HSKCIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 MPEAJIOKEHHOrO O0OpYIOBaHMS, MPOBOAUTH OIBIT U
dbopMyIHpOBaTh BHIBOJIBL;

OCYILECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUsI GU3NYECKUX BEUYHH, MIPH
ATOM BBIOHMpaTh ONTHMAJBHBIM CIOCOO M3MEpPEHHUsT M MCIOJIb30BATh W3BECTHHIC
METObI OLIEHKH MOTPEIIHOCTEN U3MEPEHNN;

UCCIICZIOBATh  3aBUCHUMOCTH  MEXIy  (U3MUECKUMHM  BEITMYMHAMH  C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY,
(GuKcHpoBaTh pPE3yJabTaThl MOJYYEHHOW 3aBUCHUMOCTH (U3NYECKUX BEIUYHH B
BUJIE TaOJIUI U TpadUKOB, JI€TaTh BBIBOJBI 110 PE3YJIbTATAM HCCIEIOBAHMS;

co0uro/1aTh MpaBuiia OE€30MaCHOrO TPyAa MpU MPOBEIECHUU HCCIEIOBAaHUM B
pamMKax ydeOHOro 5SKCIEPUMEHTa, Y4eOHO-HCCIIENOBATEIbCKOM U MPOECKTHOM
NESITEIbHOCTU C HCIOJIb30BAHUEM H3MEPHUTEIbHBIX YCTPOWCTB U JIAOOPATOPHOTO
000py0BaHuUS;

pemarh pacy€THbIC 3alauyd C SBHO 3aJaHHONW (PU3UUYECKOW MOJEINbIO,
UCTOJb3Ys (PU3NYECKUE 3aKOHBI M IPUHLIMIIBI, HA OCHOBE aHaJIM3a YCIIOBUS 33JauH
BbIOMpATh (PU3MYECKYIO MOJENb, BBIACIATh (PU3NYECKHE BEIMYUHBI U (HOPMYIIbI,
HEoOXoAuMble Ui €€ pelieHUs, MPOBOAUTHh PACUYEThl U OLIEHUBATh PEAIbHOCTD
MOJIYY€HHOI'0 3HaUYE€HUS (PU3NYECKON BETMUYHUHBL

pelaTh KAYECTBEHHBIE 33JJa4M: BBICTPAUBATh JOTMYECKH HEMPOTUBOPEUNBYIO
LEMNOYKY PAaCCYKJIEHUW C OMOpPOM Ha HM3YYEHHBIC 3aKOHbI, 3aKOHOMEPHOCTH H
busnyueckue sIBICHMUS;

UCTIONb30BaTh ~ MpPH  PEHICHMH  y4eOHBIX  3a7ad  COBPEMEHHbBIC
UH(OPMAIIMOHHBIE TEXHOJIOTUHU JJISl TIOMCKA, CTPYKTYpUPOBaHUS, UHTEPIIPETALINU
Y MPEACTABIICHUS YYE€OHON U HAYYHO-TIOMYJISIpHOM MH(POPMALUU, TOTYYEHHOU M3
Pa3IMYHbIX HICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJIy4aeMyI0 HH(OPMAIIHIO;

IPUBOAUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, OOBSCHEHHE MPOLIECCOB OKPYXKAIOUIEr0O MHUpPA, B pPa3BUTHE
TEXHUKU Y TEXHOJOIUM;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOW >KU3HU
UIsl obecnieueHus: 0€30MacHOCTU MpU OOpalleHUuH ¢ TprUOOpaMu U TEXHUYECKUMU



YCTPOMCTBAMHU, NIl COXpaHEHUS 370POBbSl U COOJIOJECHUS HOPM SKOJOTHYECKOTO
IIOBEICHUS B OKPYXKAIOLIEH CPEE;

paboTaTh B TIpylIe C BBIIOJHEHUEM pAa3IMYHBIX COLHUAIBHBIX pPOJEH,
IUIAaHUPOBaTh pPAa0OTy TPYIIbI, PAUOHATIBHO pAaclpeaessiTh OO0SI3aHHOCTH MU
IUTAHUPOBATh JIEATEILHOCTh B HECTAHIAPTHBIX CUTYalUsX, aJ€KBATHO OLEHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIbl B PEUICHHE pacCMaTpruBaeMoil MpoOIeMbl.

K koHmy obOyuenuss B 11 kJjacce mpeamMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OO YyUYAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOM KAapTUHbI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHM, B NMPAKTHUYECKOW NESITEIbHOCTH JIOJECH, LEIOCTHOCTh M E€IUHCTBO
(¢u3nyecKoil KapTUHBI MUPA;

VUUTHIBATh TPAHUIBl MPUMEHEHUS H3YyYEHHbIX (U3MUECKUX MOJIeNei:
TOYEUHBIA AJEKTPUYECKUN 3apsijl, Jyd CBETA, TOUEHYHBIM UCTOYHUK CBETA, AJIEpHAs
MOJIeNIb aTOMa, HYKJIOHHAas MOJIeJIb aTOMHOTO sijipa MpU peuieHud (U3HUYECKUX
3az1ay;

pacno3HaBaTh (PU3MUECKUE SIBJICHUS (IPOIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKYU U KBAaHTOBOM (PU3UKU: 3JIEKTpHUUECKasl IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHMUTHOE JIEWCTBHS TOKAa, B3aUMOJICHCTBHE
MAarHuTOB, DJICKTPOMAarHUTHAasi WHAYKIMUSA, JCUCTBUE MAarHUTHOTO TIOJS Ha
OPOBOJAHUK C TOKOM W JIBIKYILIMWCS 3apsij, 3JEKTPOMarHUTHbIE KojieOaHus u
BOJIHBI, MPSMOJMHEHHOE pacCIpOCTPAHEHHUE CBETA, OTPAXKEHUE, IPEIOMIICHUE,
uHTepdepeHurs, audpakuus U OOISApU3alMs  CBETa, JAHCIEPCHs  CBETa,
dotornexkrpuueckuii dpdekt (pororddexr), cBeTOBOE NaBiieHUEe, BOSBHUKHOBEHHE
JUHENYaTOro CIEKTpa aroMa BOAOpPOJAA, €CTECTBEHHAass M HCKYCCTBEHHas
PaauOaKTUBHOCTB;

ONKCHIBaTh M3YYEHHBIE CBOMICTBA BEIIECTBA (BJIEKTPUYECKUE, MAarHUTHBIE,
ONTHUYECKHE,  JJIEKTPUYECKYI0  MPOBOJAMMOCTH  pa3JIMYHBIX  Cpea) H
AJEKTPOMArHUTHBIE SIBJICHUSI (MPOIECChI), UCHONB3YSd (DU3MUECKUE BEIUYMHBIL:
DJIEKTPUYECKUHN 3apsif, CWJIAa TOKA, DJIEKTPUYECKOE HANPSIKEHUE, DIIEKTPUUECKOE
COINPOTUBJICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYINAA CHiia, padoTa TOKa,
MHIYKIUS MarHUTHOTrO Tmousl, cuwia Ammnepa, cwia JlopeHla, WHAYKTHBHOCTb
KAaTYIIKW, 3HEPrusl 3JEKTPUYECKOr0 M MArHUTHOTO MOJIEW, MEepUojJ M YacToTa
KosieOaHuii B KojeOaTelNbHOM KOHType, 3apsii M Cuila TOKa B IIpolecce
FapMOHUYECKUX JJIEKTPOMAarHUTHBIX KoJeOaHWi, (QOKYyCHOE pacCTOSHHE W
ONTUYECKasi CUjla JIMH3bL, MPU OINUCAHUU MPABUIBHO TPAaKTOBAaTh (U3NYECKUIN
CMBIC]T HCIIOJIb3YEMBIX BEIUYMH, MX OOO3HAUYE€HHUS] M €IMHMIIbL, YKa3bIBaTh
dopMynbl, CBSI3bIBAIOIIME JIAHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMH
BEJIMYMHAMU;



OMHCHIBATh HW3YYCHHBIC KBAaHTOBBIC SIBICHUS W MPOLECCHI, HCIOJIb3Ys
dbusznyueckre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U
4acToTa CBETa, SHEPrusi U UMNYJbC (POTOHA, MIEPUO]] MOTypaciaaa, SHEPrusl CBA3U
aTOMHBIX SiZIep, TMPU ONMHCAHUU TMPaBUIBHO TPAKTOBATh (U3UUYECKUNA CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUs U E€IUHHUIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (PU3WYECKYIO BEIMYUHY C JIPYTUMHU BEIMYMHAMU,
BBIUUCIISATH 3HAUCHUE (PU3NYECKOIN BEIIMYUHBI;

aHAIM3UPOBaTh (PU3MYECKUE MPOIECCHl W SBJICHUS, UCIOIB3YS (PU3nUecKue
3aKOHBI ¥ MPUHLHUINBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEILHOIO U MapalieIbHOrO
COCIMHEHUSI TPOBOAHUKOB, 3aKOH J[koymsa—JleHma, 3aKOH >JIEKTPOMArHUTHOM
WHJIYKIHH, 3aKOH TMPSIMOJMHEHHOIO0 pAclpOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEHHE DWHIITeHHA i PorodddekTa,
3aKOH COXPAaHEHHUS SHEPrUM, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXPAaHEHHS
AJIEKTPUYECKOr0 3apsijfa, 3aKOH COXPAaHEHHsS MacCOBOr0 4HMcla, MocTynaTel bopa,
3aKOH PaJIMOAaKTUBHOIO paclajia, Mpy 3TOM Pa3InyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MAaTeMaTHYeCKOE BBIPAKEHHUE U YCIOBUA (TPaHUIIBI, OOJIACTH)
MIPUMEHUMOCTH;

OIIPENENATh HAIIPABJICHUE BEKTOPAa MHAYKIIMA MAarHUTHOTO MOJISl IPOBOJHUKA
C TOKOM, CUJIbI AMIiepa u cuibl JlopeHia;

CTPOUTh M OIUCHIBATh H300paKEHME, CO37aBaeMO€ IUIOCKMM 3€pKajioM,
TOHKOM JINH30i;

BBHITIONTHATh JKCIIEPUMEHTHI TI0 HCCIEIOBAHUI0 (DU3UUYECKUX SIBICHUU W
MPOLIECCOB C UCIOJIB30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHUI: MpPU STOM
dbopMmynupoBaTh MpoOIeMy/3aiady W TUNOTE3y Yy4eOHOro HDKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOTO OOOpYJOBaHUS, MPOBOJUTH OMBIT M
(bopMynHpOBaTH BHIBOABL

OCYIIECTBJIATH MPSMBIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYWH, TIPH
ATOM BBIOMpATh ONTUMAIBHBIN CHOCOO WM3MEPEHHS M MCIOJIb30BATh W3BECTHBIC
METObI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN;

HCCIIEIOBAaTh 3aBUCUMOCTH (DU3MUYECKHX BEIUYMH C HCIOIh30BAaHUEM
OpSIMBIX HM3MEPEHHMM: TpPU HSTOM KOHCTPYMPOBATh YCTaHOBKY, (DUKCHUPOBATH
pe3yabTaThl MOJYYCHHOW 3aBUCUMOCTH (PU3UYECKUX BEIUYUH B BHJE TaOJIHI] U
rpaduKoB, JIeJIaTh BHIBOJIBI MO pe3yibTaTaM UCCIEIOBAHMUS;

co0irofaTh mpaBuiia 0€30MaCHOTO TPy/a MPH MPOBEICHUM WCCIIEIOBAaHUN B
paMKax y4yeOHOro »SKCIEpUMEHTa, Yy4yeOHO-HCCIIEOBATEIbCKOM U MPOEKTHOM
JIESITENbHOCTA C HCIOJb30BAaHUEM H3MEPHUTENIbHBIX YCTPOMCTB U JTAOOPATOPHOTO
00opyI0BaHuUS;

pemiath pacy€THhIE 3aJladd C SIBHO 3aJaHHOM (U3MYECKONW MOJIETbIO,
UCTIOJNB3Ys (PM3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3a7a9H



BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NUYECKHE BETUYUHBI U (POPMYIIbI,
HEOOXOUMBIE ISl €€ pelieHusi, MPOBOAUTh Pacu€Thbl U OLIEHUBATH PEATHLHOCTD
MOJTY4E€HHOI 0 3HaueHUs (U3NIECKON BEIMUUHBI;

pemaTh KaYECTBEHHBIE 33J]a4: BBICTPAUBATD JIOTUYECKH HEMTPOTUBOPEUHUBYIO
LEMOYKY PACCYXKJECHUH C OMOPOW HA H3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3UYeCKHe SBICHUS,

UCIIOJIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIE
uH(pOpMalMOHHBIC TEXHOJIOTUM JUISl TIOWCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALIUU
U TIpeNICTaBlIieHUs] Y9eOHON M HAayYHO-TIOMYJISIPHOW WH(OPMAIIUU, TTOTYICHHON U3
Pa3IUYHBIX UICTOYHUKOB, KpUTUUECKH aHATU3UPOBATH MOJIydaeMyo HHGOPMAIIUIO;

OOBSICHATH TPUHIUIIBI JEHCTBUS MAaIuH, NPUOOPOB H TEXHHUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBUS WX 0€30MaCHOTO MCIOJIb30BAHUS B MTOBCEIHEBHOM
KU3HU;

MIPUBOJIUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE IPOLIECCOB OKPYXKAIOUIEIO MUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTU;

UCIIO0JIb30BaTh TEOPETUUYECKUE 3HAaHUS MO (U3UKE B TMOBCEIHEBHON >KU3HU
JUTsl o0ecrieueHus: 0€30MacHOCTH MPU OOpalieHUH ¢ TPUOOpaMHu U TEXHUYECKUMU
YCTPOUCTBAMHU, JJII COXPAHEHUS 3I0POBbS U COOIIOJICHUSI HOPM SKOJIOTHYECKOTO
MTOBEJACHUS B OKPYXKAIOIIEH CPEJIE;

paboTath B TpYIINE C BHIIOJIHEHUEM PA3JIMUHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, PAIMOHAIBLHO pACIpeAesITh OO0S3aHHOCTH H
IJIAHUPOBATh JIESITEIbHOCTh B HECTAH/IAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLICHUBATH
BKJIQJT KQXKJOT0 U3 YYaCTHUKOB I'PYIIILI B PEIICHUE pacCMaTprUBaeMOi POOIEMBI.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HanmeHnoBaHnue pa3iesioB U TeM uudposbie
Ne n/m P Kourposbubie | IlpakTuyeckue (upp )
NMPOrPaMMBbI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O IIO3HAHUA
bu6mmoreka [JOK
1.1 ) 2
VISHIA 1 METONR! HAYHOTO HosHamD https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 K 1
HHeMatiia > https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
22 Auriamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHbI COXpaHEHMsSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7fA1bE72
Htoro no pazgeny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/INHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHUHE€TUY €CKOM 9 1 bubmuorexa [IOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
32 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEIIECTBA. 5 bubmmoreka LIOK

da30BbIE EPEXOJIBI

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
Paznea 4. JIEKTPOJUHAMUKA
bu6moreka [JOK
4.1 10
DIEKTPOCTATHKA https://m.edsoo.ru/7f41bf72
ITocTosAHHBIN dnekTpUdecKuil TOK. Toku B bubmmoreka [IOK
4.2 12
pasIM4YHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TemM u@poBbIe
Ne n/m pasi Konrpoabnsie | IlpakTuyeckue (1pp )
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOANHAMUKA
MarnuTHoe€ 1osie. DJIeKTpoMarHuTHas bubmmorexa [IOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHHu4YecKue U 3JEKTPOMarHUTHbIE 9 1 bubmmorexa [{OK
' Kosiebanust https://m.edso0.ru/7f41c97¢c
MexaHuueckue 1 3J1IeKTpOMarHuTHbIE bu6morexa [IOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6moreka [JOK
2.3 (0] 10 3
e https://m.edsoo.ru/7f41c97c
Hroro no pasaeny 24

Paznen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBbHOCTH

OCHOBBI clielIMaIbHON TEOPUH bubmmoreka [IOK
3.1 4 1
OTHOCHUTEIBbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
but6moreka [JOK
4.1 i 6
IICMEHTEI KBAHTOBOH OIITHKIL https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atroma 4 bu6mmoteka [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 ATOMHOE 411p0

Bbu6morexa IIOK
https://m.edsoo.ru/7f41c97c¢c

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUWU U ACTPOPU3UKHU

5.1 DNeMeHTbI aCTPOHOMUU U aCTPODUZUKHI 7 E;IESH/I//I;T:;(:OErC:/I; £41097c
Hroro no pazgeny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o0m1ato1iee NOBTOpeHUE 4 Eggjlpllr?]T:;{:ogrouﬁ £11697c
Uroro no pazneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68



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

HHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosnuecTBo yacos JIEKTPOHHBIE
Ne ara udposbie
Tema ypoka Konrpoas | IpakTu i | uupp
n/n Bcero HbIE YyeCKHue H3y4YeHUSA OﬁpaSOBaTeJILHbIe
padoThI padoThI pecypchbl
1 ®dusnka — Hayka o npupojae. Hayunsie MeTobl 1 bubmmorexa [IOK
MO3HAHUA OKPYXKAIOIIEro MUpa https://m.edsoo.ru/ff0c32e2
Ponb u MmecTo ¢u3uku B GOpMUPOBAHUU
2 COBpPEMEHHOM i)a YHOMN K(b; EI/IHII; MHpa, B 1 bubmorexa TIOK
p . Y p Vp ’ https://m.edsoo.ru/ff0c33e6
MPaAKTUYECKON JeATEIIbHOCTH JIIOeH
Mexaandeckoe ABmkeHrne. OTHOCHTEIBHOCTh
3 MEXaHHYECKOro IBIDKeHM:. IlepeMernenue 1 bubmorexa HOK
A - Liepemettt ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPECHHE
4 PaBHOMEpHOE MPSAMOJIUHEUHOE IBUKEHH E 1 bubmorera IIOK
P P A https://m.edso0.ru/ff0c3620
5 PaBHOYCKOpEHHOE OJIMHEHHOC JIBMIKCHUC 1 1 bubmorexa HOK
BH HHOC IIPSIM
yerop P A https://m.edsoo.ru/ff0c372e
6 CBoOomHOE azieHne. Y CKOpeHHe CBOOOTHOTO 1 bu6mmoreka [JOK
magcHus https://m.edso0.ru/ff0c39cc
7 KpuBonuneitnoe asuxenue. J[Buxenue 1 bubmioreka [IOK
MaTepualbHON TOUYKHU 110 OKPYKHOCTU https://m.edsoo.ru/ff0c3ada
[TpuHuun otHocuTeabHOCTH ["anmes.
8 HMueprnanbHbIe CHCTEMEBI oTcueTa. I1epBbIit 1 bubmorexa HOK
pH PP https://m.edsoo.ru/ff0c3be8
3aKoH HproToHa
9 Macca tena. Cuna. [IpuHuun cynepno3unuu 1 bubmotexa [JOK
cui1. Bropou 3akon HeroToHa 1uist https://m.edsoo.ru/ff0c3be8



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
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

MaTepUaIbHON TOYKH

Tperun 3akoH HeroTOHA 1151 MaTepUaIbHBIX bubmoteka [JOK
10 TOUYEK https://m.edsoo.ru/ff0c3be8
11 3aK0OH BCEMUPHOTO TAroTeHus. Cuia TsSKecTu. bubmotexa [JOK
IIepBas kocMHUECKAs] CKOPOCTH https://m.edso0.ru/ff0c3d00
bu6mmoreka [JOK
12 Cuia ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddunuent tpenns. Cuna
13 COHpOTiBJIGHI/Iﬂ ng;(bnsnmeﬁmf TeJa B brbmorexa [TOK
https://m.edso0.ru/ff0c3f76
JKUJIKOCTH HJIH Ta3e
[TocTynarenbHoe U BpalaTeabHOE IBU)KEHUE
14 a0COJIFOTHO TBEPAOTO Tea. MOMEHT CHJIBI. bubmuorexa [IOK
[1nedo cunbl. Y ciloBUsI paBHOBECHUS TBEPAOIO https://m.edsoo.ru/ff0c41a6
Tena
HNMnynbc MaTepualbHOM TOYKH, CHCTEMBI
15 MaTeinaanprToqu. Nmnynbc cunbl. 3aK0H bubmoreka [OK
https://m.edsoo.ru/ff0c43d6
COXpaHEHUs UMITyJibca. PeakTuBHOE IBUKEHUE
Paborta n MmontHOCTh critbl. KuHeTnyeckas
16 SHeprusi MaTepraabHoil Touku. Teopema 00 butmmorexa [IOK
. https://m.edsoo.ru/ff0c4502
M3MEHEHUU KMHETUYECKOW IHEpPrun
[TorenunanbHas sHeprus. [loTeHumanbHas
17 SHEPrust ynpyro 1epopMupoOBaHHOW HPYKHUHBI. bubmuoreka LIOK
[TorennmanbHas sHEprus Tena BOIU3U https://m.edsoo.ru/ff0c461a
ITOBEPXHOCTH 3EMJIN
[ToTeHuuanbHble U HEMOTEHIIMAIbHBIE CUJIBI.
18 CBsi3b pabOTHI HEMTOTEHIIMATBHBIX CHII C bubmorexa [IOK

M3MEHEHUEM MEXaHNYECKOW SHEPIUH CUCTEMBI
TeJ. 3aKOH COXpaHEHUsI MEXaHUYECKOW IHEPTrUH

https://m.edsoo.ru/ff0c478c



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

JlabopaTopHas pabora «MccnenoBanue cBsizu
pabOThI CHJIBI C U3MEHEHHUEM MEXaHUYECKOU

19 SHEPrUH TeNa Ha IPUMEPE PACTAKEHUS
PE3UHOBOTO XKTyTa»

20 KonTponbsaas pabora o teme «KunemaTtuka. bubmotexa [JOK
JlnHamuka. 3aKOHBI COXPaHEHUS] B MEXaHUKE) https://m.edsoo.ru/ff0c4b74
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-

21 KHHETH4YeCcKoi Teopuu. bpoyHoBckoe brbmorexa [IOK

https://m.edsoo.ru/ff0c4dc2
neuxenue. Juddysus
XapakTep ABUKEHUS U B3aUMOJIEUCTBUS YaCTHUIL

22 BewecTBa. Mozenu cTpoeHus ra3oB, KUAKOCTEH
U TBEPABIX TEN

93 Macca monekyin. KonnuecTBo BeliecTsa.

[TocrositnHass ABoraapo

24 TermmoBoe paBHoBecue. Temmneparypa u eé
n3mepenue. llkana remnepatyp Llenbcus

o5 Nneansubiii ra3 B MKT. OcHoBHOE ypaBHEHHE bubmotexa [JOK
MKT https://m.edsoo.ru/ffOc4fde
AOconroTHas TeMIiepaTypa Kak Mepa CpeaHe

26 KMHETHUY €CKOU SHGpEHHy,ZI[)BI/IH(eHI/I}IpMOerKyH. bubmioreia LIOK

https://m.edsoo.ru/ff0c511e
VYpaBuenune Menneneea-Knaneiipona

27 3akoH JlaapToHA. ['a30BBIC 3aKOHBI
JlabopartopHas pabota «ccnenoBanue

28 3aBUCUMOCTU MEXy ITapaMeTpaMu COCTOSHHUS
pa3peXxEeHHOr 0 ra3a

29 M3omponeccsl B eanbHOM ra3e U ux bubmuoreka LIOK
rpagudeckoe mpeacTaBiaeHue https://m.edsoo.ru/ff0c570e

30 BuyTpeHHss1 sHEprus TepMOAUHAMUYECKOU bubmmorexa [IOK



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

CUCTEMBI U CITOCOOBI €€ U3MEHEHUS.
KonuuectBo Tenotsl U pabota. BHyTpeHHsIs
SHEPTUs OTHOATOMHOT O UACAIBHOIO ra3za

https://m.edsoo.ru/ff0c5952

31 Bunap Ternonepenauun bubmorexa TIOK
a pel https://m.edsoo.ru/ff0c5¢c36
VaenpHas TEMIOEMKOCTD BEILIECTBA.
32 KonnuecTBo TerioTel mpu Termonepenayde bubmorexa TIOK
. p peAate. https://m.edso0.ru/ff0c5c36
AnmabaTHBIN TIPOIIECC
33 [TepBbIit 3aKOH TEPMOJIMHAMUKH U €TO bubmmoreka [IOK
MIPUMEHEHHUE K U30IpolieccaM https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mporieccoB B nipupoje. Bropoi bubmotexa [JOK
3aKOH TEPMOJMHAMUKH https://m.edsoo.ru/ff0c6230
bu6moreka [JOK
35 IT i KII i
puniun aeiicteus U KI1J] TennoBoit MammHbl https://m.edsoo.ru/Ff0c600a
36 Huxn Kapuo u ero KITJ]
37 DKonoruyeckre npodIeMbl TEII09HEePreTUKU
38 Oo6o6maromuit ypok «MouekyspHast (u3HKa. bubmuotexa [JOK
OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
39 KontponeHas pabora o reme «MojekynspHast bubmmoreka [IOK
¢usnka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6a50
40 [TapooGpa3oBanue u KoHAeHcauus. Mcnapenue bubmmoreka LIOK
U KUIIEHHE https://m.edsoo.ru/ff0c63b6
41 AOCONIOTHAS ¥ OTHOCUTENbHAS BIAYKHOCTh bubmuorexa [IOK
BO3ayxa. HachlleHHbIN ap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramimyeckue u amopdHbie
42 TeNa. AHU30TPOIHS CBOWCTB KPUCTAIIIOB bubmorexa [JOK
' P P ' https://m.edsoo.ru/ff0c65f0
Kunkue kpuctaniabsl. CoBpeMeHHbIE MaTepUATIbI
43 [TnaBneHue u KpucTaIM3amus. Y neabHas bu6mmoreka [JOK



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
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TerioTa miaasieHus. Cyonumanus

https://m.edsoo.ru/ff0c6708

44 VYpaBHeHME TEIIOBOrO Oananca bubmiorexa LIOK
https://m.edso0.ru/ff0c6820
45 DnekTpu3anus Teia. IJIeKTpuuecKuu 3aps. JBa bubmoteka IJOK
BHUJIa SJICKTPUUYECKUX 3aPsiI0B https://m.edsoo.ru/ff0c6bcc
46 [TpoBOMHUKH, TUITEKTPUKU U TIOJTYITPOBOTHUKH. bubmotexa [JOK
3aKOH COXpaHEHMs JIEKTPUYECKOr o 3apsiia https://m.edsoo.ru/ff0c6bcc
47 B3aumonernctBue 3apsaos. 3akon Kynona. bubmuorexa [JOK
To4deyHbIN DIIEKTPUIECKUN 3aPSTL https://m.edsoo.ru/ff0c6ced
Hanpssk€HHOCTD 37€KTPUYECKOTO MOJISl.
48 [IpuHIUI Cynepno3uLUK SIEKTPUUECKUX bubmmorexa [JOK
. .. https://m.edsoo.ru/ff0c6df2
nosied. JInHUM Hanps>KEHHOCTU
49 PaGoTa cuit a1eKTpoCTaTHYECKOTO TOJIA. bubmotexa [JOK
[Torennman. PasHocTh moTeHIIMAIOB https://m.edsoo.ru/ff0c6f00
[TpoBOHUKY ¥ TUATICKTPUKH B
50 BJ'IpeKTpOCTaTI/I‘IeCKOM noljie. Jusnextpuueckas brbmrorexa LIOK
https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
. bu6moreka [JOK
>1 uextpochiocts. Konzeticatop https://m.edsoo.ru/ff0c7126
52 DJIEKTPOEMKOCTD MJIOCKOTO KOHJIEHCATOpa. bubmotexa [JOK
DHeprus 3apsKEHHOr0 KOHJIeHCcaTopa https://m.edsoo.ru/ff0c72c0
53 JlabopaTopnas pabora "M3mepenue
ANEKTPOEMKOCTH KOHeHcaTopa"
[TpuHUMD AEHCTBUS U IPUMEHEHU €
54 KOHJICHCAaTOPOB, KOIMPOBAJILHOIO arnapara,
CTPYHHOTO IPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMIICHHE IIEKTPOPHOOPOB
95 DJEKTPUYECKHUI TOK, YCIOBHSI €T0
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cymiectBoBanus. [loctossHubIN TOK. Cuila TOKA.
Hanpsoxenue. Conporusnenue. 3akoH Oma iist
ydacTka Ienu

[TocnenoBatenbHOE, MapaIeIbHOE, CMEIIAHHOE
COCIMHEeHUE TIPOBOJHUKOB. JlabopaTopHast

bu6mmoreka [JOK

> pabota «M3ydeHrne CMEIIaHHOTO COSTMHCHHUS 05 https://m.edso0.ru/ff0c7410
PE3UCTOPOBY»

57 PaGoTa 1 MOIIHOCTB 3JIEKTPUIYECKOTO TOKA. bubmuotexa [IOK
3akon J>xoynsa-Jlenna https://m.edsoo.ru/ff0c7838
3akoH Oma 15 TOJTHOM (3aMKHYTOM)
anekTpuueckoit nenu. Koporkoe 3ambikaHue. Bu6morexa LIOK

58 JlabGopaTopnas pabora «M3mepenne 3/[C 0.5 httos://m.edsoo.ru/ff0c7ae0
MCTOYHHKA TOKA ¥ €r0 BHYTPEHHETO
COMPOTUBIICHUS»
DJIEKTPOHHAS MTPOBOAUMOCTD TBEPABIX

59 METaJIOB. 3aBUCUMOCTH COMTPOTHBIICHUS
METAJJIOB OT TEMITEPATYPHI.
CBepxnpoBOIUMOCTh

50 DNEKTPUYECKUH TOK B Bakyyme. CBOMCTBa
AIIEKTPOHHBIX MyYKOB
[TonmynpoBoHUKH, UX COOCTBEHHAsS

61 IIpUMecHas MpoBoaAUMOCTb. CBoHWCTBA P—N- bu6amorexa [IOK

https://m.edsoo.ru/ff0c84ae

nepexona. [lomynpoBogHUKOBBIE TPUOOPHI
DJEKTpUYECKUH TOK B pacTBOpax U paciijiaBax

62 ANIEKTPOIUTOB. DJICKTPOJIUTHYECKAS bubmorexa [JOK

https://m.edsoo.ru/ff0c82ba

JIMCCoUaIus. DJIEKTPOIIn3

63 DIEKTPUYECKUH TOK B razax. CaMoCTOATEbHBIA bubmmorexa LIOK

Y HECAaMOCTOATENIbHBIN pa3psaa. MoaHus.

https://m.edsoo.ru/ff0c84ae
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ITma3zma

DJeKTpudecKre MpuOOpsl U YCTPOHCTBA B UX

64 MPaKTUUECKOE MpUMeHeHue. I1paBuia TeXHUuKu 1 bubmorexa [JOK
P P - pasuil https://m.edsoo.ru/ff0c86fc
0e301macHOCTH
65 Wrorosast koHTposibHAs paboTa 3a Kypc 10 1 bubmotexa [JOK
KJjacca https://m.edsoo.ru/ff0c88be
bu6mmoreka [JOK
66 00600 i 2 1
OOIIATONIIL YPOK «ZIEKTpOAHaMITa https://m.edsoo.ru/ff0c8a8a
bubmioreka [IOK
67 I1 RC 1
OBTOPEHHUE TI0 TeMe: «DIEKTPOCTATUKA» httos://m.edsoo.r/ffOCEC56
68 IToBTOopenue o teme: « IlocTossHHBIN 1 bu6mmorexa IIOK
ANEKTPUY ECKUHN TOK» https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KUIACC

KouuyecrBo yacos JIEKTPOHHBIE
Ne Tema ypoka Konrpoan | Ilpakrtu | Hara uudposbie
n/n Bceero HbIe yeckKue u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThbI pecypcnl
[TocTostHHBIE MAarHUTHI U X B3aUMOJECHCTBUE.
1 MarnuTHO€ nosie. BekTop MarHuTHOM 1 bu6amorexa [IOK
. https://m.edsoo.ru/ff0c9778
WHIYKIUU. JINHUY MAarHUTHON MHAYKIIUU
MarsuTHoe 1oJie IpOBOJHUKA C TOKOM. OIBIT
2 Opctena. BzaumozeiicTBre MpoBOJHUKOB C 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlabopaTopnas pabora «/3yueHrne MarHuTHOTO 1 1 bubmotexa [JOK
MOJIST KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBME MarHUTHOTO MOJIsl HA MPOBOJIHUK C
4 tokoM. Cuna Amnepa. Jlaboparoprnas padota 1 1 bubmmorexa [IOK
«HccnenoBanue AelCTBUSA MOCTOSIHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM)»
JlelicTBMEe MarHMTHOrO MOJIS Ha ABMKYLYIOCS
) 3apspkeHHyto yactuny. Cuna Jlopenna. PaGora 1 bu6amorexa [IOK
https://m.edsoo.ru/ff0c9df4
cunbl JlopeHna
OnexrpomMaruuTHas uHAyKuus. [IoTok BekTopa
6 MarHuTHOM UHAYKIUU. DJ]C uHAYKIIMU. 3aKOH 1
aneKTpoMarHuTHoW nuaykuuun dapanes
7 JlabopaTopHas pabora «ccnenoBanue sBICHUS 1 1 bubmotexa [JOK
AIEKTPOMATrHUTHOW WHTYKIIHH https://m.edsoo.ru/ff0cal50
NHnyKTUBHOCTD. SIBIIEHHE CAMOMHIYKIIUH.
8 O/1C caMOMHAYKIIMU. DHEPrusi MarHUTHOT'O 1 bubmotexa [JOK
OJIS1 KaTYIIKH ¢ TOKOM. DJIEKTPOMarHuTHOE https://m.edsoo.ru/ff0ca600
(S
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TexHuueckne ycTpoucTBa U UX IPUMEHEHUE:
IIOCTOSIHHBIE MArHUTBI, 3JIEKTPOMArHUTBHI,

TOKAa. AMIUTUTYTHOE ¥ JICHCTBYIOIIEE 3HAUCHUE
CHJTBI TOKa W HATIPSDKCHHS

o AJEKTPOJBUTATENb, YCKOPUTEIN 3JIEMEHTapHBIX
YacTUIl, UHAYKIUOHHAs T1€Yb

10 O6o0maromuii ypok «MarauTHoe mosie. bubmotexa [JOK
DJIEKTpOMArHuTHAsT HHIAYKIHS https://m.edsoo.ru/ff0cab82

1 KontponpHas pabora no reme «MaraHutHoe bubmmoreka LIOK
noJie. DIEKTPOMAarHUTHAS MHITYKITHS https://m.edsoo.ru/ff0cad58
CBobOoHbIE MEXaHUYECKHE KOJIeOaHu .

12 ["apMonnueckue koaedaHus. Y paBHEHUE bubmuorexa [IOK
rapMoHUYeCcKuX Konebanuii. [IpeBpamieHue https://m.edsoo.ru/ff0caf06
SHEePruu
JlabopaTopHas pabora «ccnenoBanue

13 3aBUCUMOCTH TIEpUO/Ia MAJIBIX KOJIeOaHM Tpy3a
Ha HUTHU OT JJIMHBI HUTU U MacChl Ipy3a»

Konebartensubii KOHTYp. CBOOOIHBIC
AIIEKTPOMArHUTHBIE KOJIEOAHHUSI B UJ€ATBHOM
14 KoJIe0aTeIbHOM KOHTYpE. AHAJIOTHUSI MEXKAY bubmioreia LIOK
https://m.edsoo.ru/ff0ch820
MEXaHUYECKUMHU U DJIEKTPOMATrHUTHBIMHU
KOJIEOAHUSIMHU

15 ®opmyna ToMmcoHa. 3aKOH COXpaHEHUS SHEPIUU bubmmoreka LIOK
B UJI€aJIbHOM KOJIE0aTEIbHOM KOHTYpE https://m.edsoo.ru/ff0ch9c4
[IpencraBieHue o 3aTyXaOMUX KOJIEOAHHSIX.

16 BrIHyX/1eHHbIE MEXaHUYECKHE KOJIeOaHusl. bubmuorexa [IOK
Pezonanc. BeIHyX1€HHbBIE 3JIEKTPOMAarHUTHBIE https://m.edsoo.ru/ff0cbb86
KoJIeOaHus
IlepemennbIM TOK. CUHYCOUATIbHBIN

17 IIepeMEHHBIH TOK. MOIIHOCTh IEPEMEHHOTO bubmmorexa LIOK

https://m.edsoo.ru/ff0cbd34
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Tpancdopmarop. [IponsBoacTso, nepenaya u

18 noTpebIeHue AICKTPUIECKOM SHEPTUU
VYeTpoilcTBO M TPaKTUYECKOE MPUMEHEHNE
19 BJIeIi“pI/I‘IeCKOFOp?)BOHKa, reHepzTopa bubmiorexa LIOK
. https://m.edsoo.ru/ff0cc324
MepPEMEHHOT 0 TOKa, JIMHUH 3JIeKTporiepeiay
DKOJIOTMYECKUE PUCKH MPU TPOU3BOACTBE
20 anekTposHepruu. KynpTypa ucnosiab3oBaHus
AJIEKTPOIHEPTUHU B MOBCEIHEBHOU KU3HU
MexaHu4ecKre BOJIHbI, YCIOBUS
21 pacnpoctpanenus. [lepuoa. CkopocTth bubmuorexa [IOK
pacnpocTpaHeHus U IJIMHa BOJIHBL. [lonepeunbie https://m.edsoo.ru/ffOccab4
Y TIPOJIOJIbHBIE BOJHBI
99 3ByK. CKOpOCTb 3ByKa. [ pOMKOCTBH 3BYKa. bubmotexa [JOK
Bricora Tona. Tem06p 3Byka https://m.edsoo.ru/ffOcccOc
23 DNEeKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA U bubmmorexa [IOK
ckopoctb. IlIkana 31eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIUTIBEI paAOCBSI3H U TEJIEBUICHUSI.
PasButue cpencts cBsizu. Pagmonokamus
bubmioreka [IOK
25 KonTponbHas padora «KonebaHus v BOJHBI» https://m.edsoo.ru/FfOCCHES
[IpsimonmHEWHOE pacpoCTpaHEHNE CBETa B
26 OJTHOPOJHOM cpene. ToYeuHbIi HCTOYHUK CBETA. brbmorexa [TOK
https://m.edso0.ru/ff0cd350
JIyu cBera
97 OtpaxeHue cBeta. 3aKOHbI OTPAKEHUS CBETA. bubmuorexa [IOK
[TocTpoeHne N300paKEHUH B TUIOCKOM 3€pKaJie https://m.edsoo.ru/ffOcd4e0
IIpenomnenue ceera. IlosiHOE BHyTpeHHEE
28 oTpaxeHnue. IIpenenpHbp yros noiHoro butmmorexa [IOK
https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTpaKEHUS
29 JlabopartopHas pabora «/3mepeHne moka3zaTes bubmmorexa [IOK

MMPCIIOMJICHH A CTCKJIa»

https://m.edsoo.ru/ff0cd67a
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JIunsel. [TocTpoenue n300pakeHul B JIMH3E.

bu6mmoreka [JOK

30 dopmyiia TOHKOH JIMH3BL. YBEJIUUYEHUE JIMH3bI https://m.edsoo.ru/ff0cddle
31 JlabopaTopHas pabora «lccnenoBanue cBONCTB
M300pa’keHUH B JINH3aX»
Hucnepcus ceeta. CIOXHBIN cocTaB 0eioro
32 cseta. L[BeT. JlaboparopHas pabora
«Habmonenue nucnepcun cBeTa
33 Nutepdepenmus ceera. J{udpakius cBera. bubmmorexa [IOK
Hudpakunonnas peméTka https://m.edsoo.ru/ff0ced22
34 ITonepeuHocTs cBETOBBIX BOJH. [lomsapusanus bubmuorexa LIOK
CBETa https://m.edsoo.ru/ff0cf02e
35 OnTrueckue mpuOOphI U YCTPOMCTBA U YCIOBUS
1X 0€30IaCHOT0 IMIPUMEH CHUS
I'paHuIIBI IPUMEHUMOCTH KJIACCUY €CKOH
36 MexaHukH. [TocTynatel criennaabHOW TEOPUU butmmorexa [IOK
https://m.edsoo.ru/ff0cf862
OTHOCHUTEIbHOCTH
37 OTHOCHUTENBHOCTh OTHOBPEMEHHOCTH. bubmuotexa [JOK
3amesieHne BpEMEHU U COKPAICHUE JIITUHBI https://m.edsoo.ru/ffOcfa42
DHEPrusi ¥ UMIYJIbC PEIITUBUCTCKOW YaCTHIHI.
38 CBsI3b Macchl C SHEPTUEH U UMITYIIHLCOM. bubmorexa LOK
https://m.edsoo.ru/ffOcfc68
DHeprus moxost
39 KonTpomnbsHas padora «Ontuka. OCHOBBI bubmotexa [JOK
CrieuaabHOM TEOPUHU OTHOCUTEIBHOCTH» https://m.edsoo.ru/ff0cf6f0
40 ®oronsl. Popmyna [Inanka. DHeprus u bubmuoreka LIOK
UMIYJIbC GOTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpbITHE U UccaeqoBaHue Goroddexra. bubmmorexa [IOK
Omneitel A. I'. Cronerosa https://m.edsoo.ru/ffOcffc4
3akoHbl GoTodddexra. YpaBHeHHE DUHIITEHHA
bu6mmoreka [JOK
42 st pororddexra. «KpacHas rpanuiiay

doTorhdekra

https://m.edsoo.ru/ff0d015e
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JlaBnenue ceera. OnbiTel I1. H. JleGenena.

bu6mmoreka [JOK

43
XUMHUYECKOE ICUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHnueckne ycTpolCTBa U IPAKTUIECKOE
44 pUMeHeHHue: POTodIEeMEHT, (POTOIaTUHK,
COJIHEYHast OaTapest, CBETOIUOT
45 Pemenne 3amad mo TeMe «JI€MEHTH KBAaHTOBOM bu6moreka [JOK
ONTHUKN https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OmbiTel Pezepdopaa
46 1o paccessHuio o-yactull. [Inmanerapuas mozaenb bubmorexa [JOK
P ' P https://m.edsoo.ru/ff0d091a
aToma
bubmioreka [IOK
47 IToctynater bopa
y p https://m.edsoo.ru/ff0d0Oafa
N3nyuyenue u nmormiomieHue GOTOHOB MPU
48 e eyxo € aToMa ¢ OJHOrO q)OBHSI BHGPFI/II/I Ha bubmmorexa [IOK
p f[ a yp p https://m.edsoo.ru/ff0dOafa
Ipyroil. Bunsl cektpoB
BonHoBbie cBorCcTBa yacTull. BonHkb! ge
49 Bpouis. KoprmyckyiasipHO-BOJIHOBOU AYyaln3M buGmiorexa ITOK
P » NOPIYCRYIp 4 ' https://m.edsoo.ru/ff0d0ca8
CrioHTaHHOE U BBIHYKJICHHOE U3JIyUCHHE
OTKpBITHE PaTUOAKTUBHOCTH. OTIBITHI
50 Pesepdopna mo onpeneneHuo coctaBa bubmorexa LHOK
pPOP P https://m.edsoo.ru/ff0d0fd2
PaguoOaKTUBHOIO U3JTy4ECHUS
CaomucTBa anba-, 6era-, raMMa-u3JydeHus.
o1 BiusiHrE paiOaKTUBHOCTH HA KUBBIE
OpraHu3Mbl
OTKpbITHE IPOTOHA U HEUTPOHA. 30TOIBI.
52 Anbda-pacnaa. DNEKTPOHHBIW U TO3UTPOHHBIU bubmmorexa [IOK
P A P P https://m.edsoo.ru/ff0d1162
Oera-pacnan. ['amma-n3znyuenue
DHeprus CBsA3W HYKJIOHOB B siApe. SnepHbie
P - pe. 7ACP Bu6morexa LIOK
53 peakuuu. SAnepusid peaktop. [IpoGaemsl,

MEPCIICKTHUBBI, SKOJIOTHYCCKHUEC ACIICKThI

https://m.edsoo.ru/ff0d1356
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AJIEPHOU SHEPIreTUKHU

54

DnemeHTapHble YacTULlbl. OTKPbITHE
nmo3uTpoHa. MeToibl HaOJIFOICHHS U
perucrpanuu 31eMeHTapHbIX yactull. Kpyribrit
ctoJ1 «OyH1TaMEeHTalIbHbIE B3aNMO/CHCTBUS.
EnuncTBO u3znueckonr KapTHHBI MUPa»

bu6moreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3B€3nnoro Heba. Co3Be3aust, sspkue 3BE3/1bl,
IIJIaHCThI, UX BUAUMOC IBHKCHUC. COHHC‘{Haﬂ
cucTeMa

56

Comnite. ConHeuHast akTUBHOCTD. M cTOYHHUK
sHepruu CoJiHIa U 3BE3]T

57

3BE3/1bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. 3BE3IbI
TJIAaBHOW MOCJEN0BaTENbHOCTU. BHyTpeHHEee
crpoenue 38€31. COBpEMEHHBIE MPEICTaBICHUS
0 MPOUCXOXKAEHUHU U 3BOMOIMK COJHIIA U 3BE3]T

58

Mneunbi [Tyt — Hama [NanakTuka.
ITonoxenue u neuxkenne ConHua B ['anakTuke.
INanmaktuku. Y€pHbIE ABIPHI B Apax rajJakTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bonboro B3peiBa. PennkroBoe u3inydeHue.
MeraramakTuka

60

Hepemiennsie mpo0ieMbl aCTPOHOMUU

61

KonTponbsHas pabora «31eMeHTH aCTPOHOMHH
1 acTpOU3UKNY

62

O6o6maromuit ypok. Ponb pusuku u
aCTPOHOMHH B 3KOHOMHYECKOM,
TEXHOJIOTMYECKOM, COLIMaIbHOM U 3THYECKOM
cepax IeATeIbHOCTH YeIOBEKa

63

O6o06maromuii ypok. Pois 1 mecto ¢pusuku u
ACTPOHOMMH B COBPEMEHHOM HAy4YHOU KapTUHE



https://m.edsoo.ru/ff0d0e38

MUpa

O6o6maromuit ypok. Ponb pusnueckoit Teopun

64 B (D OPMUPOBAHUHU IIPECTABICHUHN O 1
¢u3nyecKoil KapTUHE MHUpa
O6o6maromuit ypok. Mecro ¢usmueckoit
65 KapTUHBI MHpa B OOLIEM pSAAY COBPEMEHHBIX 1
€CTECTBEHHO-HAaYUHbIX IIPEJICTaBICHUN O
npupoje
66 PezepBHEBIN ypok. MarHuTHOE TIOJIE. 1
DJeKTpOMarHuTHAs HHIYKIUSI
67 Pesepsubiii ypok. Onruka. OCHOBBI 1
CHELHAJILHOW TEOPUU OTHOCUTEIbHOCTH
68 Pesepubiit ypok. KBanToBast pusmka. D1eMeHTHI 1 bubmmorexa [IOK
aCTPOHOMMH M aCTPOPU3HKHU https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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