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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro YpOBHS Ha YPOBHE CpEIHEro OOILero
oOpa3oBanus pa3pab0TaHa HAa OCHOBE TOJIOKEHHM W TpeOOBaHUU K pe3yJibTaTaM
OCBOCHHSI OCHOBHOHM 00pa30oBaTeiIbHOM MporpaMMsbl, npeactaBieHHbIX B OI'OC
COO, a Takxe ¢ yuéroM (enepanbHO paboyell NporpaMMmbl BOCIUTAHUSA U
KOHLEIMUMK TpenojaBanus yyeOHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
OpraHu3anuUsIX Poccuiickon denepanuu, pEeATU3YIOLINX OCHOBHBIE
o0Opa3oBaTenbHbIE MPOTPAMMBI.

Conepxanue mnporpamMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI Mupa oOydarommxca 10-11 xmaccoB mpu
oOydeHuu ux ¢usrke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-CSTEIEHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEeIMETHBIM pe3yJibTaTaM
oOy4eHHs, a TaKXKe€ YYUThIBAET HEOOXOAMMOCTb peaU3alMU MEXKIPEIMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-HAy4YHbIMH Y4E€OHbIMU mHpenMeramMu. B Hel
ONPEIENSIOTCA OCHOBHBIE L€ M3y4YeHUs (DU3MKUA HAa YPOBHE CPEAHEr0 OOLIEro
oOpa3oBaHUsl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTarnpeaMeTHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Tporpamma 1o gpu3rke BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIBTATHI OCBOCHUS Kypca (PU3UKU Ha Oa30BOM YpPOBHE, B

TOM YHCJIE TPEIMETHBIEC PE3yJIbTAThI MO rojilaM 00yUEHUs;

e cojepkaHue yueObHoro npeamera « Pusnka» 1mo rojam o0yueHusl.

®duzrka Kak Hayka o HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTyMNas B
KauyecTBe y4eOHOIo IMpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUI 00 okpy:xaronieM Mupe. IIIKoapHbII Kypc QU3HKK — CUCTEMOOOpa3yOIU
JUIS €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUM, HW3y4aeMbIX XHUMHEH, OHOJIOTHUEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKMX 3HAHUW  ONpeAessieT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMH B cdepe BSHEPreTuKH, TPAHCIOPTa, OCBOCHHS
KOCMOCa, ITOJIy4YEHUS] HOBBIX MAaTe€pHaJIOB C 3aJaHHBIMHU CBOMCTBAMU WM APYIHX.
N3yuenne ¢u3MKkM BHOCUT OCHOBHOM BKJIAaJ B (OPMHUPOBAHUE ECTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOOydarommxcs, B (OpMUpPOBAHHE YMEHUU MPUMEHSTH
HAy4YHbIH METOJI TO3HAHUS NPU BBINOJHEHUH UMU YY€OHBIX HCCIEIOBAaHUM.

B ocHoBy Kkypca ¢wu3ukm s YpOBHSI CpEIHEro o0O0Imero oOpa3oBaHUs
NOJIOXKEH pAX HUACH, KOTOpPBIE MOXHO paccMaTpuBaTh KakK MPHUHILHIBI €0
MOCTPOCHHS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISETCA JIOTMYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3/eioB (PU3MKH, BKIKOYAET KakK



BOIIPOCHI KJJACCUYECKOM, TaK M1 COBPEMEHHOMN (hHU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBMM ¢ HEW MaTepual Kypca (pu3uku
o0beuHEH BOKpPYr ¢u3MUecKux Teopuil. Bemymmm B Kypce sBIsSeTCA
dopMUpOBaHHE TPEICTABICHUA O CTPYKTYPHBIX YPOBHSX MAaTE€pPHH, BEIISCTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanmzanus mpeanoyiaracT HCIOIb30BAHKEC
T'YMAaHUTAPHOTO TOTEHIMANAa (PU3NYECKONH HAYKH, OCMBICIICHUE CBS3M Pa3BUTHS
bu3ukn ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPaBCTBCHHBIMU M SKOJOTHYESCKHUMH MTPOOTIEMaMH.

Hoess npuxnaowoii  nanpasnennocmu. Kypc ¢dusuku mpeamnosiaraert
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTUYECKHUX MPHUIOKESHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanu3yercs TIOCPEACTBOM BBEACHHS DJIEMEHTOB
coJiepKaHUs, TIOCBSIIEHHBIX OSKOJOTHYECKUM TMpoljeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKke OOCYKICHUS
po0JIeM palMOHATBFHOTO MPUPOIONIOIB30BAHUS U IKOJIOTHIECKON 0€30IMacHOCTH.

CrepXHEBBIMU DJIEMEHTaMU Kypca (DU3MKM Ha ypOBHE CpPETHEro OOIIEro
oOpa3oBaHusl ABISAIOTCS (pu3mdeckue Teopuu (POpMHUpPOBAHUE TPEICTABICHHUNA O
CTPYKTYpE TOCTPOCHUS (GU3HUECKOW TEOPHH, Poiid (GyHIaMEHTAIBHBIX 3aKOHOB U
IPUHITMIIOB B COBPEMEHHBIX MPEACTABICHUSAX O TPHUPOJAE, TPaHUIAX
NPUMEHUMOCTH TEOPUH, JJIS OINUCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUUA U
MIPOIIECCOB).

CucTeMHO-eSTEIbHOCTHBIN TOJX0A B Kypce (U3WUKH peau3yeTcs Mpexe
BCErO 3a CUET OpraHU3alud IKCIEPUMEHTATBHOW ACATEIBPHOCTH OOYYarOIIMXCH.
Jlnst  6a3oBoro ypoBHS Kypca (HU3UKH — OTO HWCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M J1a0OpaTOpHBIX padoT,
KOTOpBIC B TIporpamMme 1o (hU3HKe OOBEIUHEHBI B OOMIUI CIHCOK yYEHUYIECKUX
IPaKTHYCCKUX PadoT. BEIfCIeHHEe B yKa3aHHOM IepeyHe J1abopaTopHBIX pador,
MPOBOJUMBIX IS KOHTPOJS H  OICHKH, OCYIIECTBISICTCS  YYaCTHHKAMU
00pa3oBaTeNBpHOTO TIpoIlecca HCXOAS W3 OCOOCHHOCTEH TUIAHMPOBAHUSA U
ocHameHus kabOuHera ¢usmku. Ilpu dsToM  obOecmeyuBaeTCs  OBJIAICHUC
00ydJaromuMHUCs YMEHUSMH TPOBOJAWTH KOCBEHHBIC W3MEpPEHUSs, HCCIIEIOBaHUS
3aBUCUMOCTEH (M3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO IPOBEPKE
IPEIJIOKCHHBIX TUITOTES.

Bonpimoe BHUMaHWE yAENAETCS PEUICHUI0 PACYETHBIX W KAYECTBEHHBIX
3anad. [lpu saToM JuIst pacyETHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCA 3a/ladd C SBHO
3aJJaHHON (PU3UIECKON MOEIBIO, TO3BOJISIFOIINE MPUMEHATh N3yYCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasleia Kypca, TaK W WHTETPUPYS 3HAHUS U3
pasHbBIX pa3nesoB. /[ KauyeCTBEHHBIX 3a/1ad MPHOPUTETOM SIBIISIFOTCS 3a/IaHUs HA



00OBsSCHEHHE TPOTEKaHUs (U3MYECKUX SIBJICHHA W TIPOIECCOB B OKPYIKAIOIICH
KU3HH, TpeOyronme BBIOOpa (U3UYECKON MOJCHH ISl CUTyallud TMPAKTHKO-
OPHEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DI'OC COO k wmaTepuaIbHO-
TEXHUYECKOMY OOECIEUCeHUI0 Y4YeOHOTo Ipolecca 0a30BbI ypOBEHb Kypca
(GbU3UKH HA YPOBHE CpeAHEro 00IIero o0pa3oBaHus JOKEH U3Y4aThCsl B YCIOBUSAX
IpPEeIMETHOTO KaOuHeTa (U3WKW WA B YCIOBHUSX HHTETPHUPOBAHHOTO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAYy4YHOro Iukia. B kaOuHeTre (QU3UKU JOIKHO OBITH
HeoOXxonuMoe J1labopaTopHOe OO0OpYyAOBaHHME JJiS BBIMOJHEHUS YKa3aHHBIX B
nporpamMme 1o (U3HKe YYCHHUECKHX MPAKTHUYECKUX padOT M JIEMOHCTPAIMOHHOE
000py0oBaHUE.

JlemoHCcTpanimonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECMEYMBAET IOCTAaHOBKY
NEPEUNCIICHHBIX B MporpaMMe 10 (U3UKE KIIOYEBBIX JACMOHCTpAIUNA IS
UCCJICIOBAaHMUSI  WM3y4YaeMbIX  SBIIGHUA W  MPOIECCOB, OMIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MIPUMCHCHHM.

JlabopaTopHoe 000pynOBaHHE IS YYEHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECreunBaeTcsi B pacuére
OJTHOTO KOMILIEKTa Ha JABYX oOydJarommuxcs. TeMaTHudecKre KOMIUICKTBI
7a00paTOpHOTO OOOPY/IOBAHUSL JAOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOpaTOPHUH.

OCHOBHBIMU 1IEJISIMU U3y4eHHS (PU3UKHU B 00111eM 00pa30BAHUHU SIBIISIIOTCS:

e (opmupoBaHue wHHTEpeca M CTPEMJICHUS OOYYAOIIHMXCS K HAYIYHOMY
W3YYCHUIO TPUPOJIBI, PA3BUTHE WX HMHTEIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ TTO3HAHUSA U (POPMUPOBAHUE
MCCJICI0BATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DPU3UKHU;

e (opmupoBanue yMeHUN OOBSCHATH SBICHUS C HCIOJb30BAaHUEM
(bu3rYecKuX 3HAaHUM U HAYYHBIX JJOKA3aTENbCTB;

e (opmupoBaHue mpeaCTaBICHUNA O PO (PUMKH JJI Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne ATUX Telield 00ecTieunBaeTCsl PEIICHUeM CISAYIOIMMNX 3a/1ad B

mporiecce u3ydeHus Kypca GU3UKH Ha YPOBHE CpeIHET0 o0IIero oopa3oBaHus:

e TMpuOOpEeTEHHE  CHUCTEMbl  3HaHUK 00  oOmux  Pu3HUEeCKUxX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPUSIX, BKJTFOYAsI MEXaHUKY,
MOJICKYJIApHYIO  (PU3WKY, DJICKTPOJWHAMHKY, KBAHTOBYIO (U3HKY U



3JI€MEHTHI aCTPOPU3UKHU;

e (dopMupOBaHME YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
00BbsACHEHMS] (PU3NYECKHX SBICHUW B TIPUPOJAE € IS TPUHITHS
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOEHHE CIIOCOOOB pelIeHUs pPa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
(¢u3nyeckoil MOAENbI0, 3aJad, MOAPA3yMEBAIOIIUX CAMOCTOSATEIBHOE
co3nanue GU3NIECKON MOJICNH, aJICKBATHOW YCIIOBHSIM 3a]1a4H;

e TMOHUMaHHE (UBMYECKUX OCHOB M MPHUHIIUIIOB JNEUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIILYIO
cpeay;

e OBJAJCHUE METOJAAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IMPOBEACHUS
(bu3HYeCKX SKCIEPUMEHTOB, aHAIN3a W HMHTEpIpeTanuu UHbOpMaIiy,
ompeJieleHUs] JOCTOBEPHOCTH MOTYYEHHOTO PE3yJIbTaTa;

e CO3JIaHME YCJIOBHMM JJIsi Pa3BUTHsI YMEHHI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU IEATEIIBHOCTH.

Ha usyuenme ¢usuku (6a30BbIi YpOBEHb) Ha YpPOBHE CpEIHEro OOIIero
oOpazoBanust orBoautcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIENI0), B
11 kimacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemplii B mporpamMme 1o (QU3MKE MepeyeHb JabopaTOpHBIX U
IPAKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JENaeT BbIOOP
NpOBEJEHUS J1a0OpPAaTOPHBIX pabOT MU OMNBITOB C YYETOM HMHAMBUIYaTbHBIX
0COOEHHOCTEH 00yYarOIIMXCA.



COAEPKAHUE OBYUEHUA
10 KUIIACC
Paznen 1. ®u3uka 1 MeTOIbI HAYYHOT O MO3HAHUSA

®dusnka — Hayka o mnpupone. HayuyHble METOABI MO3HAHUS OKPYKAKOLIETO
Mupa. Poib 3KcnepuMeHTa W TEOPUHU B MPOILECCE TMO3HAHUS MPUPOIBI.
DKCIEpUMEHT B (PUBHKE.

MopenvupoBanue (pU3NYECKUX SBJICHHWA W TpoieccoB. HaydHble THIOTE3HI.
duznyeckue 3aK0HBI U TeOpUH. ['paHUIBl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Pons u mecro ¢uszuku B (HOpMUPOBAHUM COBPEMEHHOW HAayYHOW KapTUHBI
MHpPA, B TPAKTUYECKOMN AEATEIBbHOCTHU JIIOAEH.

Jlemoncmpayuu

AHanoroBele W UHUQPPOBBIE HM3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JATYUKHU.

Pa3znes 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe ABUKEHHE. OTHOCHUTENBHOCTh MEXAHWYECKOTO JBUKCHHS.
Cucrema otcuéra. TpaekTopus.

[lepemertienre, CKOpOCTh (CpefHsIE CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MAaTEepUaIbHOW TOYKH, UX NPOECKIIMM HA OCU CHUCTEMbI KOOpJHHAT.
CroxeHue nepeMenieHui 1 CI0KeHUe CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsAMOJIMHEHHOe nBrkeHue. [paduku
3aBUCHUMOCTH  KOOPJAMHAT, CKOPOCTH, YCKOPEHUs, IYTH W NEPEMEUICHUS
MaTepuaIbHOW TOYKU OT BPEMEHHU.

CBoOoaHOE TazieHue. Y CKOpEHHE CBOOOTHOTO TaICHUS.

KpuBonuueniHoe  nBukeHue. JIBMKEHHME  MarepualbHOM TOYKH IO
OKPY>KHOCTH C ITOCTOSTHHOM 110 MOJIYJIK0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEHAs
ckopocTs. [leprnoa u yactora obpatmieHus. [LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHnueckne YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: CIIHUIOMETD,
JBUKEHHUE CHAPSAJIOB, LIEITHBIE U PEMEHHBIEC MIEPEIAYN.

Jlemoncmpayuu

Mopenbs cuctembl OTCYETA, WILTFOCTPALUs KUHEMATHUYECKUX XapaKTEPUCTHUK
JBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenune Ten B BO3AyX€ U B Pa3pEeKEHHOM HNPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPHU3OHTY U
TOPU30HTANBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaICHHUS.

Hanpagnenue ckopocTu pu ABHKEHUH IO OKPYKHOCTH.



Yuenuueckuii sxcnepumenm, n1abopamopmusie padbomul

N3yyeHne HEPaBHOMEPHOTO JIBUKEHHS C LEIBIO ONPEACICHUS MTHOBEHHOMN
CKOpOCTH.

HccnenoBanne COOTHOLICHHS MEXKIYy NyTSAMH, NPOMJCHHBIMU TEJIOM 3a
MOCJICIOBATEILHBIC PABHBIE MPOMEXKYTKM BPEMEHU TIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yuyeHne nBUKEHUS MIAPUKA B BA3KOM KUJKOCTH.

N3yuenune aBuxeHus Tena, OpOuIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuaiun  otHocutenbHocTH  T'anmmnes.  Ilepswlii  3akoH  Hbrorona.
NuepunanbHple CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoil 3akon HproToHa
JUISl MaTepUaIbHOM TOUKU. TpeTuil 3akoH HproToHA [J1s1 MaTepUaibHbBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tsokectu. llepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunel Tpenus (mokosi, CKoibxkeHus, kadenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHusl CKOIBKEeHHUS U cuiia TpeHus nokosd. Koadduiment tpenus.
Cuna conpoTUBIICHUSA NPU ABUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[ToctynarenbHOE 1 BpalllatebHOE JBUKEHUE a0COJIFOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamieHus. Ilmedo cuibl. YcnoBus
paBHOBeCUs TBEPJOIO TEIA.

TexHuyeckre yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: MOAIIMITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBnenne nHepuUM.

CpaBHeHHE Macc B3aUMOJAECHCTBYIOIIUX TEJL.

Bropoii 3axkoH HerotoHna.

N3mepenue cuit.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUU.

CpaBHEHUE CHII TPEHUS MMOKOSI, KAUYEHUS U CKOJIbKEHHUS.

YcnoBust paBHOBECHUs TBEPAOTO TeJa. Buibl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenune aBuxeHus: Opycka 1o HakJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U
pE3MHOBOM 00pa3siie, OT ux Jfedopmariuu.

UccnegoBanne ycinoBHil paBHOBECUS TBEPAOTO TeNa, HMEIOIIETO OCh



BpaIICHUS.

Tema 3. 3axonbl COXpaHeHUsn 6 MeXaHuKe

Nmnynbc MarepualibHOM TOYKH (Te€na), CUCTEMbl MATEPHUAIbHBIX TOYEK.
NmMnynbc cuiibl 1 M3MEHEHUE HUMITYyJIbCa Tela. 3aKOH COXPaHEHUs HMITYJIbCA.
PeakTuBHOE IBMKECHHUE.

PaboTa cuiibl. MOITHOCTD CHJTBI.

Kunetndeckass sHeprus MarepuaibHOW TO4kd. Teopema 00 W3MEHEHUU
KUHETUYECKOU YHEPTUH.

[ToreHunanbHas SHEPrusl. [ToTeHunanbHas SHEPrus YIPYro
nedpopMupoBaHHOM — npykuHbl.  [loTeHuumanpHass  SHepruss Tena  BOIU3U
IIOBEPXHOCTH 3€MIIH.

[ToTrenmmanpHpile W HEMOTEHIMaNbHBIE  cwibl.  CBsS3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C M3MEHEHUEM MEXaHMYECKON JHEPrUHM CHCTEMBI TEll.
3aKOH COXpAaHEHUSI MEXAHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHu4yeckne yCTpOMCTBA M NPAKTUYECKOE INPHUMEHEHUE: BOJAOMET, KONED,
NPY>KUHHBIN MUCTOJIET, TBHKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexo mOTeHIIMATIBEHON YHEPTUN B KHHETHYECKYIO M OOPaTHO.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3yuenne aOCOMIOTHO HEYNpPYroro yjapa ¢ IMOMOIIbIO ABYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBa3u pabOThl CHIBI C U3MEHEHHEM MEXaHUYECKOW IHEPTHH
TeJa Ha IPUMEPE PACTSKEHUS] PE3UHOBOTO KTy Ta.

Pasznen 3. MosekyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TOJIOKEHUSI MOJEKYIIPHO-KMHETUUECKOW TEOPUU M UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmxenue. Juddysus. Xapakrep IBUKEHUS U
B3aUMOJECHCTBUS YacTUL BelIeCTBA. MoJaenu CTpPOEHUs Ta30B, XUJIKOCTEU W
TBEPBIX TEN U 00BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenel. Macca u
pa3Mepsbl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. lllkama temmneparyp
Lenbcus.

Mopens  upeansHoro raza. (OCHOBHOE  YpPaBHEHHE  MOJIEKYJISIPHO-
KMHETHUYECKOW TEOpUHM HACaIbHOro raza. AOCONIOTHash TeMIlepaTypa Kak Mepa
CpelHEe KHWHETUYECKOW SHEpPruM TEeIUIOBOro JABMKEeHMs wvactul raza. lllkama
temneparyp KensBuna. I'azoBbie 3akoHBI. YpaBHeHue Menneneea—Kianenpona.



3akoH [anmprona. M3omponeccsl B HACATLHOM Ta3e C MOCTOSIHHBIM KOJIMYE€CTBOM
BemecTBa. ['padudeckoe mpencTaBieHHE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHu4yeckre yCTpOICTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapoMmeTp.

Llemoncmpayuu

OnbITHI, JOKA3BIBAIOIIME JUCKPETHOE CTPOCHHE BEIIeCTBa, GoTorpaduu
MOJIEKYJI OPraHUYECKUX COETUHEHUIA.

OnbIThl 10 1P PY3UN KUAKOCTEH U razoB.

Monens 6pOoyHOBCKOTO ABUKEHUS.

Mogens onbita lTepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYIIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJECHCTBHUS.

Monens, WUTIOCTpUPYIONIas PUPOAY JaBJICHUS ra3a Ha CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIME YpaBHEHUE COCTOSHHUS UJEaIbLHOIO rasa,
U30IPOIECCHI.

Vyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Onpenenenne Macchl BO3QyXa B KJIACCHOW KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00bE€Ma KOMHATHI, JaBJICHUS M TEMIIEpaTyphl BO31yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXIy TapaMeTpaMU COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmoanHaMuueckasi cucremMa. BHYTpeHHS SHEprusi TEPMOJAMHAMUYECKOU
CHUCTEMBI U CIOCOObI €€ u3MeHeHus. KonudecTBo TemioTel U padota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  HJealbHOro  Tra3a.  Buasl  Temionepenauu:
TEIJIONPOBOHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAsI TEIIOEMKOCTh BELIECTBA.
KonnuecTBo TEmIOTHI NpH TEIIIONEpEIaye.

[Tonsatue 006 amuabaTHOM mporecce. IlepBbii 3aKOH TEPMOJAMHAMUKH.
[IpumeHenue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoleccam. ['paduueckas
UHTepIpeTanus paboTsl rasa.

Bropoii 3akon Tepmoaunamuki. HeoGpaTuMocTh MPOIeccoB B MPUPO/IE.

TennoBble  MamuHbl.  [IpuHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIMH.
[IpeobpazoBanusi 3HEpPrUM B TEIUIOBBIX MamnHax. KosdduumeHt mnone3Horo
nerictBust TeruioBod MamuHbl. [lukn KapHo u ero kospduumeHT mosie3Horo
JENUCTBUA. DKOJIOTHYECKUE TPOOIEMBI TETUIOIHEPTETUKH.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH SHEpPruu Tejla MPU COBEPIICHUU PaOOThI: BBLIET



npoOku u3 OyTHUIKM TOJ JACHCTBHEM CXKAaTOro BO3/Ayxa, HarpeBanue sdupa B
JaTyHHOU TpyOKe myTEéM TpeHus (BUICOJEMOHCTPALIHS).

N3MeHeHne BHyTpeHHEN dHEepruu (TeMIlepaTypsl) Tela Mpu TeIJIonepeaaye.

OnbiT 1o anauabaTHOMY pACIHIMPEHUIO BO3AyXa (OMBIT C BO3YLIHBIM
OTHHUBOM).

Monenu napoBoil TypOUHBI, TBUTaTelIsE BHYTPEHHETO CTOPaHus, pEaKTUBHOTO
JBUTATEIIS.

Vyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HN3mepenne yaenbHON TEMII0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Pazoevie nepexoont

[TapooGpa3oBanue u koHAeHcanus. Vcmapenue u kumeHue. AOCOTIOTHAS U
OTHOCHUTEIIbHAA BIIAXHOCTh BO3ayxa. HacelmeHHBIM map. YaenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPbl KUIIEHHS OT JaBJICHUS.

TBépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPONHUS CBOMCTB
kpuctamioB. Kunkue kpucramibl. CoBpeMeHHble Marepuanbl. [lnaBneHue u
KpUCTAJIM3alus. Y IeiabHas TemioTa miasienus. Cyonumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHu4yeckre yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KaJIOPUMETP, TEXHOJIOTHUHU MOJYyUYEHHUS! COBPEMEHHBIX MaTEpHasoB, B
TOM YHCJI€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBA HACBHIILIEHHBIX MTAPOB.

Kunenune npu noHM>KEHHOM JIaBIEHUU.

CnocoObI U3MEpEeHUs BIaKHOCTH.

Halnronenue HarpeBaHusl U MJIAaBJIEHUS KPUCTAJUIMYECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaJIOB.

Vyenuueckuii sxcnepumenm, 1ab6opamopusie padbonul

N3mepenrie OTHOCUTENIbHON BIAKHOCTH BO3/1yXa.

Paznen 4. JinekrpoauHaMuKa

Tema 1. Inekmpocmamuka

DneKTpu3auus Tel. OJEeKTpUYeckuil 3apsia. JlBa BuAa 3IEKTPUYECKUX
3apsiaoB. I[IpOBONHMKH, OUANIEKTPUKUA W TMOJYNPOBOJHHUKU. 3aKOH COXPaHEHUs
ANEKTPUUECKOr0 3apsija.

B3anmoneiictBue 3apsanoB. 3akoH Kyiona. TouedyHbI 2neKTpUYECKUi 3aps.
OnekTpuueckoe mnoje. Hanpsok€HHOCTh  AnekTpuueckoro modsa.  [IpuHiun
CYyNEPHO3ULINK BJIEKTPUUECKUX MOJeH. JIMHUM HanpsHKEHHOCTH 3JIEKTPUYECKOTO
OJISL.

Pabora cun  anektpocratmyeckoro  mons. [lorenmman.  Pa3HocTh
noTeHUanoB. [IpOBOJHUKM UM AMAJIEKTPUKU B AJIEKTPOCTATUYECKOM MOJIE.



JludnekTpuyeckas NpOHULAEMOCTb.

OnekrpoémkocTs. KoHeHcaTop. DneKTpOoEMKOCTh TNIOCKOTO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

TexHu4yeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: BIEKTPOCKOT,
ANEKTPOMETpP, DJIEKTPOCTATHYECKash 3allliTa, 3a3€MJICHHE D3JIEKTPONpHOOpOB,
KOHJICHCATOpP, KONMMPOBAJIBHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHLIMII IEUCTBUS 3JIEKTPOMETPA.

B3anmoneiicTBre HA3JIEKTPU30BAHHBIX TEI.

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEI.

[IpoBOOHMKH B DIEKTPOCTATUYECKOM IOJIE.

DJIeKTpOCTaTUYECKasl 3alIUTA.

JIMPAEKTPUKH B 3EKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCAaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSTHUS MEXAY HUMH U IUDJIEKTPUUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

Vyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3MepeHune 3meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCJIOBHSA CYIIECTBOBAHHUS JJIEKTPUYECKOTO TOKa.
Uctounuku Toka. Cuna Toka. [locTosIHHBIN TOK.

Hanpspxkenue. 3akon Oma 715 yyacTka LeTu.

DJIEKTPUYECKOE COIMPOTUBIICHHE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaJuIeIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

Pabora oanextpuueckoro Toka. 3akoH Jxoyns—Jlenna. MoniHocTh
IIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIAsl CUJa U BHYTPEHHEE COINPOTUBIICHHUE MCTOYHUKA TOKA.
3axon Oma 151 OHOM (3aMKHYTOM) 3JieKTpuueckoi nenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAs  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS METAIOB OT TemMneparypbl. CBEpXIPOBOIUMOCTD.

DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX ITYyYKOB.

[TonynpoBOIHUKH. CobcTBeHHas U pUMeCHast IPOBOJIMMOCTh
oJIyIpoBOJHUKOB. CBoiicTBa p—n-nepexo/ia. [1oynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKMM TOK B pacTBOpax M  pacIulaBax  dAJIEKTPOJIMUTOB.
DIIEKTPOJIUTUYECKAS TUCCOUALIMS. DIEKTPOIIU3.

DJIEKTpUUECKUM TOK B razax. CaMOCTOSTEIbHBIA M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckre yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHE: aMIEPMETD,
BOJITMETP, PEOCTaT, HWCTOYHMKM TOKA, OAJIEKTPOHArpeBaTelbHbIe NPHOOPHI,



3JIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BaKYYMHBIN U0,
TEPMUCTOPHI B POTOPE3UCTOPHI, MOTYITPOBOTHUKOBBIN TUOJ, TaThBAHUKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HAPSHKEHUSI.

3aBUCUMOCTh CONPOTHUBIICHUS HWIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IUIOIIA/IN TTONIEPEYHOTO CEYEHUSI M MaTepuaa.

CwmenianHoe CoOeIMHEHNE MPOBOJHUKOB.

[Ipssmoe wu3MepeHue JIEKTpoABHKYLIEH cuibl. KopoTrkoe 3amMbikaHue
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUS.

3aBUCUMOCTb COITPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psit U MpOBOAUMOCTD BO3/1yXa.

OIHOCTOPOHHSIS TPOBOAUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopusle padomul

N3ydenune cMEmaHHOro COEIMHEHUS PEZUCTOPOB.

N3mepenne 3meKTpoaBUKYIIEN CUIbl MCTOYHHMKA TOKA U €r0 BHYTPEHHETO
COITPOTHUBIICHU.

HaGnronenue snekrponusa.

MexnpeaMeTHbie CBA3U

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocyliecTBiseTcs ¢
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3€M C KypCcaMH MaTE€MaTHKH,
OMOJI0THH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meocnpeomemnvle nonsmusi, CBSI3aHHbIE C U3YyYEHHEM METOJOB HAY4YHOIO
MO3HAHUS: SIBJICHUE, HAy4HbIM (HakT, runoreza, (uanyueckas BeIUYWHA, 3aKOH,
TeopHsl, HaOIMIOJEHUE, SIKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIb, U3BMEPEHUE.

Mamemamuxa: pemieHne CUCTEMBI ypaBHEHUU, JWHEWHas (QyHKIHS,
napabona, runepbosa, ux rpauku ¥ CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIMHA HA OCU KOOPJMHAT, CI0KEHNUE BEKTOPOB.

Buonocus: mexanndeckoe JBIKEHUE B KUBOW mpupojae, Auddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUIBI TEIUIONEPEIayH, TEIJIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B )KUBOU MPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BEIIIECTBA, MOJIApHAsT Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, KUAKOCTEU H
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKAS JIHUCCOLMALINS,
rajibBaHHKA.

l'eoepaghus: B1aXXHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
YYET TPEHHS B TEXHUKE, MOAUIMITHUKH, HMCIIOJIb30BAHUE 3aKOHA COXPAHEHHUS



UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JApPYIHE), JBUraTeilb BHYTPEHHETO
CropaHus, napoBas TypOuHa, OBITOBOI XOJMOAUIBHUK, KOHAULIUOHED, TEXHOIOTUN
IIOJIyYEHHs] COBPEMEHHBIX MATEPHAJIOB, B TOM YKCIIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,

KCEPOKC, CTPYMHBIN IIPUHTED, ANEKTPOHArPEBATEIIbHbBIE puOOPBHI,
AJIEKTPOOCBETUTEbHBIE MPUOOPHI, raJbBAHUKA.
11 KITACC

Paznen 4. DjaekTpoauHAMMKA

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHAA UHOYKYUSA

[TocTosiHHBIE ~ MarHuThl.  B3auMOAEHMCTBHE  TOCTOSSHHBIX ~ MAarHUTOB.
MaruutHoe mone. Bektop MarHuTHOM uWHAYyKIMH. [IpuHIun cynepnosunnu
MAarHUTHBIX noJsied. JIMHMKM MarHuTHOM WMHAYKIWU. KapThHa JWHWUNA MarHUTHOMU
WHIYKIHMH TO0JISI MIOCTOSHHBIX MAarHUTOB.

MarauTHoe 10Jie TPOBOJHMKA C TOKOM. KapTuHa IHMHUNA UHAYKIUA
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJIBLIEBOTO
IPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT OpcTrena. BzanmoaeincTere NpoBOIHUKOB €
TOKOM.

Cuna Amrniepa, €€ MOAYJIb U HapaBJIEHUE.

Cuna Jlopenua, €€ MOyJIb U HallpaBiieHUE. [BUKEHUE 3apSKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuiibl Jlopenna.

SIBneHne NIEKTpOMArHMTHOM HMHAYKIMU. [IOTOK BEekTOpa MarHUTHOU
UHIYKIUU. OJIEKTPOJBIKYINAA CWiIa HWHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu @apanes.

BuxpeBoe nsnekTpudeckoe moje. DIEKTPOABWKYILNAS CHIA HWHAYKIUU B
MIPOBOJIHHUKE, IBUAKYIIEMCS MTOCTYIATENBHO B OJJHOPOAHOM MATHUTHOM MOJIE.

[IpaBuo Jlenua.

NHnyKTUBHOCTh.  SIBlIECHME CAaMOMHIAYKIMU. OJIEKTPOABWXKYIAS  CHJa
CaMOMHIYKIIUH.

DHEeprusi MAarHUTHOTO TMOJISI KATYIIKHA C TOKOM.

DIEeKTPOMAarHuTHOE MOJIE.

TexHnueckre yCTPOMCTBA M IMPAKTUYECKOE IPUMEHEHUE: TOCTOSHHbBIC
MarHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUTaTEIb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHI, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OneIT Dpcrena.

OTKJIIOHEHHE 3JIEKTPOHHOTO ITy4YKa MarHUTHBIM IOJIEM.

JIvHAM UHAYKIMYA MarHUTHOTO TOJIA.

B3aumozeiictBre 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.



JericTBue cuibl JIopeHIIa Ha MOHBI SJIEKTPOJIUTA.

SIBiIeHME ANIEKTPOMArHUTHON UHIYKIWH.

[Ipasuo Jlenua.

3aBUCHUMOCTh 3JIEKTPOJBHKYILIEH CHIJIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHUTHOT'O MOTOKA.

SBneHre cCaMOMHAYKITUU.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydeHne MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

Hccnenoanue neicTBUSI HOCTOSIHHOTO MarHWTa Ha paMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

Paszpnes S. KoJsieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbIE KONEOAHUA

Konebarenbnast  cucrema. CBOOOAHBIE  MEXaHHMYECKHUE  KOJIEOAHUS.
INapmonnueckue konedbanus. Ilepuoa, yactora, amruuryga v (aza KoseOaHUM.
[IpyxuHHBIA MasTHUK. MaTeMaTHYeCKUl MasTHUK. YpaBHEHHE TapMOHUYECKHUX
kosnebanwmii. [IpeBpareHue sHEpruu Ipu raPMOHUYECKUX KOJICOaHUSX.

Konebarenbupiii  koHTYp. CBOOOIHBIE 3JIEKTPOMATHUTHBIE KOJIeOaHUS B
UJCATbHOM KOJIeOATeIbHOM KOHTYype. AHAJIOTHS MEXAYy MEXaHUYeCKUMU U
ANIEKTPOMATHUTHBIMU KosieOaHusiMu. @Dopmyna TomcoHa. 3akoH CcoOXpaHEHUs
SHEPrUU B UJICAJTLHOM KO0JIE0AaTEIbHOM KOHTYPE.

[IpeacraBnenue o 3aTyxaromux KoneOaHusx. BoIHYKICHHBIE MEXaHUICCKUE
kosnebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOeOaHus.

[Tepemennsbiii  TOK. CHUHYCOUIAIBHBIA TMEPEMEHHBI TOK. MOIIHOCTh
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE U JACHCTBYIOIIEE 3HAUYEHHE CHJIbl TOKa U
HaIPSHKECHUS.

Tpancdopmarop. [IpousBoacTBo, nepegada u MOTpeOICHUE IEKTPUIECKON
SHEPruu. DKOJIOTUYECKHE PHUCKU MPU MPOU3BOJACTBE ANEKTpodHEpruu. KynbTypa
WCII0JIb30BaHUs JIEKTPOIHEPTUH B TIOBCETHEBHOM KU3HH.

TexHu4yeckre YCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: DIICKTPUUYCCKUM
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TMHUU 3JIEKTpONepe1ay.

Jlemoncmpayuu

UccnenoBanue mnapameTpoB KoJjeOaTeNIbHOW CHUCTEMbI (MPYKUHHBIM WK
MaTeMaTHYECKUI MasTHHK).

Habnronenue 3aryxaromux KojieOaHui.

HccnenoBanue CBOMCTB BBIHYKAEHHBIX KOJIEOAHMIA.

Habmonenue pezonanca.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuumiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HANPSKEHUS! OT BPEMEHU) IS
AIEKTPOMATHUTHBIX KOJICOaHUH.



Pe3onanc mnpu 1moCIIENOBATENBHOM COEAUHEHHWHM PE3UCTOPA, KATYIIKH
VWHIYKTUBHOCTHU U KOHJICHCATOPA.

Mojenb JIMHUY 3JEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

HccnenoBanue 3aBUCMMOCTH MEPUOJA MajbIX KojieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTH U MACCHI Tpy3a.

HUccnegoBanne TmepeMEeHHOr0 TOKa B LENH M3 MOCJIEAOBATEIIBHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTylIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbBLE 80IHbL

MexaHnueckue BOJHBI, yCHOBUs pacnpocTtpaHeHus. llepumon. CkopocThb
pacrpoCTpaHeHuss M JUIMHA BOJHBL. [lomepeyHble W NOpPOJOJIBHBIE  BOJIHBI.
WNutepdepentus u audpaxiims MEXaHUIECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ pomkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIC BOJHBI. Y CJIOBUS U3JIYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
ANIEKTPOMATHUTHBIX BOJIH: OTPa)KEHUE, MPETOMIICHHUE, TOJsIpu3anusi, JudpaKius,
unTepdepeHius. CKopocTh IEKTPOMArHUTHBIX BOJIH.

[IIkana 3J€KTPOMArHUTHBIX BOJIH. [I[pruMeHEHUE 3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIBI pagnroCBsI3K U TeneBUAcHUA. Pagnonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIbI.

TexHnueckre yCTpOMCTBA M MPAKTHUYECKOE IIPUMEHECHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi IUArHOCTMKA B TEXHUKE M MEAMIMHE, pajaap,
panuonpuEéMHUK, TEIEBU30p, aHTeHHa, TesegoH, CBYU-meus.

Llemoncmpayuu

OO6pazoBaHue U pacIPOCTPAHECHHUE MTOMIEPEUHBIX U MPOIO0IBHBIX BOJH.

Kone6imromeecs Teno kak HCTOYHUK 3BYKa.

HaGnronenue orpaxkeHus: U NpeaOMIICHUS] MEXaHUYECKUX BOJIH.

Habntonenue nuntepdepeHnu 1 Audpakiiiu MEXaHUYECKUX BOJIH.

3BYKOBOM pe30HaHC.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJION U
4acTOTOM KOJIeOaHUH.

HccnenoBanue CBOVICTB JJIEKTPOMAarHUTHBIX  BOJIH: OTpa)k€HHUE,
pesioMJIeHUE, Moaspu3auus, Judpakuus, uHTepdhepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onruka. IIpsmMonnHENWHOE pacHpoOCTpaHEHUE CBETa B
OIHOPOAHOM cpene. JIyd cBera. TOUECUHBINM UCTOYHUK CBETA.

OTtpaxxenne cBera. 3aKOHbI OTpaxkeHus cBeta. [locTpoeHue n3o0paxkeHuil B
IJIOCKOM 3€pKaje.



[Ipenomienue cBeTa. 3aKOHBI IPEIOMIICHHS CBETAa. AOCOJIIOTHBIN MTOKa3aTelb
npenowiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbI yroa MOJHOIO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceeta. CiaoxHbIN cocTaB Oenoro cseta. LIger.

ColOuparomie u pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHoe
paccTOosTHUE M ONTHYECKas cujla TOHKOW JuH3blL. IlocTpoeHue u3oOpaxeHuil B
coOMparomux W paccemBaromux JuH3ax. Dopmylia TOHKOW JTUH3BI. Y BEJIMUYEHUE,
JTaBaeMo€ JTUH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTHUKHU.

BonnoBas ontuka. Wurepdepennusi cBera. KorepeHTHble HCTOYHUKH.
YcaoBuss HaOMOMEHUS MaKCUMyMOB W MHHHMYMOB B HWHTEphEpEHITMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [udpakuuonHas pemeérka. YclIoBUE HaOIOIEHUS
[JIaBHBIX ~MAaKCMMYMOB TIpH TAJCHUM MOHOXPOMATHMYECKOTO CBETa Ha
TU(GPAKIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyMa,
doToamnmapaT, NPOEKIIMOHHBINA armapaT, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHUKA, TUPPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Llemoncmpayuu

[IpsiMmonuHeEHOE pacpOCTPaHEHUE, OTPAXKEHUE U IPEIOMIICHHE CBETA.
OnTtuyeckue MpudOpPHI.

[TonHoe BHyTpeHHEE OTpakeHue. Mozellb CBETOBOAA.

HccnenoBanre CBONCTB U300paKeHUH B JTMH3AX.

Mopenu MUKpOCKOIa, TEIECKOIA.

Habmonenune narepdepeHum cBera.

Habmronenune nudpakiuu ceera.

HaGnronenue aucnepcuu cBera.

[TomyyeHnue criekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomyuyenue cnexkTpa ¢ MOMOIIBI0 TUGPAKITMOHHON PEIIETKH.

HaGnronenue nonspuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

M3mepenne nokazaress NpeaoMIIEeHUs CTEKIA.

HccnenoBanue cBOMCTB N300paK€HUI B JTMH3AX.

Habmronenune nqucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBLHONH TEOPUH OTHOCHUTEIbHOCTH

I'panuupl  OPpUMEHUMMOCTM  Kjaccuyecko — MexaHuku.  [loctymater
CIECIMAJIbHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJIYJS CKOPOCTH
CBETAa B BAKyyM€, IPUHIIUIT OTHOCUTEIBbHOCTH DWHIITENHA.



OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEMJICHUE BPEMEHU U COKPAILCHHE
JUTHBL.
DHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChI ¢ BHGPFHGﬁ H UMITYJIbCOM peJIHTI/IBHCTCKOﬁ qaCTHUIBI. 3H€pFI/ISI
ITIOKOA.

Pasznes 7. KanToBasi pusuka

Tema 1. Dnemenmovlt K6AHM OGO ONMUKU

®oronsl. ®opmyna [lnanka cBsizu sHEeprun GOTOHA C €T0 YACTOTON. JHEPTHUS
U UMITYJIbC (POTOHA.

OtkpsiTue u uccnenoBanue porodddexra. Onbitel A. I'. CTosieToBa. 3aKOHBI
doroaddexra. Ypapaenne DitHmTerHa 111 Porodddekra. «KpacHas rpanuiar
dboToaddekra.

JlaBnenue ceera. OnwiTel I1. H. JIebenena.

XHUMHUYECKOE JICCTBHUE CBETA.

TexHuyeckre yCTpPOMCTBA M MPAKTHUECKOE MpUMEHEHHue: (HOTOIIEMEHT,
¢doTomatuuk, coaHeuHas 6arapesi, CBETOAHO/I.

Jlemoncmpayuu

dotor(pdekT Ha yCTaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETro (poToaddekTa.

Cseroauon.

Conneunast Oatapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO o -YaCTHIL.
[Lmanerapnas moxaens aroma. Iloctynmatel bopa. M3nmydenue wu mormonieHue
(GOTOHOB TpU TEpexoie aroMa C OAHOTO YPOBHS JHEPIMHM HA JApYyro. Buabl
criekTpoB. CIIEKTp YPOBHEW SHEPruu aToMa BOJIOPO/IaA.

BonHoBreie cBouicTBa yactuil. Bosnbl e bpoiis. KopnyckynsspHo-BOJTHOBOM
Ty aJIu3M.

CrnoHTaHHOE U BBIHYKJICHHOE U3Ty4YCHHUE.

TexHu4yeckre yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopna.

Onpenenenne JIMHBI BOJHBI Ja3epa.

Habmoenue inHeRvaThIX CIIEKTPOB U3ITYYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1ab6opamopusie padbonul

Habnronenue nuHeyaToro crnekTpa.

Tema 3. Amomnoe sa0po



OKCIIEpUMEHTBI, JTOKA3bIBAIOLIUE CJOKHOCTh CTpPOEHMUS sAnpa. OTKpbITHE
paanoaktuBHOocTH.  OmbiTel  Pesepdopma mo  ompeneneHuro  cocTaBa
paanoakTuBHOTrO wu3nyuyeHus. CpoiictBa anbda-, Oera-, ramMma-u3IydeHHUs.
Binsinue pagnoakTUBHOCTH Ha KUBbIE OPTAHU3MBI.

OtkpblTHE  TpoTOHA W HeWrpoHa.  HykioHHas  mMomens — sapa
I'eiizenbepra—Banenko. 3apsy sapa. MaccoBoe unciio sijapa. M3oromsl.

Anbsda-pacnaa. ONEKTPOHHBIM W TO3UTPOHHBIM Oera-pacman. [amma-
U3ITy4YeHHE. 3aKOH PaJMOaKTUBHOIO pacaja.

DHeprus CBs3M HYKJIOHOB B sifipe. SAaepubie cuibl. Jleekt macchl siapa.

SnepHble peakuuu. Jlenenue U CUHTE3 sAI€p.

Anepnsiii peaktop. Tepmosinepusiii cunte3. [IpoOGraeMbl U TMEPCHEKTUBBI
SAJIEPHOM SHEPTeTUKU. DKOJOTUYECKHE ACTIEKTHI AIEPHON SHEPTETHKHU.

DnieMeHTapHble YacTUIlbl. OTKPBITHE TO3UTPOHA.

Mertobl HAOJIIOACHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHII.

®dyH1aMeHTaIbHble B3aUMOJAEHCTBUA. EQUHCTBO (pu3nuecKkoil KapTUHBI MUpA.

TexHuyeckue yCTpouCTBa U IMPAKTHYECKOE ITPUMEHEHHUE: TO3UMETP, Kamepa
Buiibcona, simepHbiii peakTop, aToMHasi 6oMoa.

Jlemoncmpayuu

CUY€TUnK MOHU3HUPYIOIIMNX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

UccnenoBanue TpekoB yacTuil (110 roToBBIM (hoTorpadusm).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Otansl pa3BUTHA acTpoHomuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
ACTPOHOMMUH.

Bun 3B€3gHoro Heba. Co3Be3nmsi, sSipKU€ 3BE3Mbl, IUIAHETHI, WX BHUIAMMOE
JBHKCHUE.

ConHeuHas cuctema.

Connue. ConHewyHass akTHUBHOCTh. Mcrounuk sHeprun CosiHIA W 3BE3N.
3BE31bI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. JlMarpaMma «CHEKTpaJbHBIM KiIacc —
CBETUMOCTBY». 3BE31bl TJABHOM ITOCJIEIOBATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTbY» Ul 3BE3J TJIABHOW ITOCIIENOBATEIBHOCTU. BHyTpeHHee cTpoeHue
3BE31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKIAECHUU U ABoonuU ConHIa U
3BE31. DTanbl >KU3HU 3BE3I.

Mnineunsit Ilyte — Hama [Nanaktuka. Ilonoxxenne n nBuxenue CoJsiHIA B
lNanaktuke. Tunsl ranaktuk. Paguoranaktuku m kBasapbl. UEpHbBIE IBIPHI B Ipax
rajnakTUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ma. Paz0eranve rajgakTuk.
Teopus bonpiioro B3psiBa. PeIMKTOBOE U3IIyUYEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.



Hepeméunnlie npo0sieMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

HaGnronenuss HeBOOPYKEHHBIM TJIA30M C HCIIOJIB30BAHUEM KOMIBIOTEPHBIX
NPUIOKEHUHN I ONpeIeNICHUs MOJOXKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3us1 CEBEPHOIO MOyIIApHs U IPKUE 3BE3BI.

Habntonenus B Teneckon JlyHsl, mnanet, Miieunoro IlyTu.

O6o0maroniee MOBTOPEHUE

Ponp Qusukn u acTpoHOMHM B IKOHOMHYECKOHM, TEXHOJOTHYECKOMH,
COIIMAJIBHON M 3TUYECKOM cepax NedaTebHOCTH YeJI0BeKa, poJib U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOI HAy4YHOM KapTHUHE MUPA, poib (PU3UUECKON Teopuun
B (GOpPMHPOBAHWM TIPEACTABICHUA O (DHU3NIECKON KapTHHE MHpPA, MECTO
bu3nuecKoil KapTUHBI MHPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUI O IPUPOJIE.

MexnpeaMeTHbie CBA3U

N3yuenue kypca ¢uszuku 6a3zoBoro ypoBHs B 11 kiacce ocyiiecTBisercs ¢
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3€M C KypCcaMu MaTE€MaTHKH,
OUMOJI0THH, XUMHH, TeoTpaduu U TEXHOJIOTHH.

Meocnpeomemnvle nonsmusi, CBSI3aHHbIE C HU3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumore3a, (uanueckas BeIUYMHA, 3aKOH,
TeopHsl, HaOIIOJEHUE, SIKCIEPUMEHT, MOJEIHPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelmieHHE CHCTEMBI YPaBHEHUH, TPUTOHOMETPUUYECKUE
GbyHKIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX IMPOEKIHMH HA OCH KOOPAWHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIUN, NPU3HAKK TMOJ00US TPEYyroJbHUKOB,
OnpeiesIeHHEe MIOMAIU IIOCKUX (GUryp u oobEMa Tel.

buonoeus: »>nekTpuueckue SBICHUS B JKHBOW MPUPOJE, KoyieOaTeabHbIC
JIBIKEHUS B )KMBOM MPUPOJIE, ONITUUECKUE SBICHUS B KUBOW MPUPOAE, ACHCTBUE
paauanuy Ha )KMBbIE OPraHU3MBbl.

Xumus: CTpOEHHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPIBIX
TEJl, MEXaHU3Mbl OOpa30BaHUA KPUCTALIMYECKON PEMIETKH, CHEKTPAIbHBIN
aHAJIN3.

l'eocpaghus: marHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKU MArHUTHBIX  PYI,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEICKa3aHUE 3eMIICTPSICCHUH.

Texnonozua: JMHUM DIIEKTPONEPENAad, TEHEPATOp NEPEMEHHOrO TOKa,
AJIEKTPOJIBUTaTENb, WHAYKLUHOHHAs II€4b, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTteHHa, tenedon, CBU-medn, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAs OITHKA,
coJIHEeYHas OaTapes.



IJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSA ITPOT'PAMMBI 11O
®OU3UKE HA YPOBHE CPEJHEI'O OBHIETI'O OGPA3OBAHUA
OcBoenue ydeOHOro mpeamera «®Du3nka» Ha YPOBHE CPEIHEr0 OOIIETo
obpazoBaHus (0a30BBIM YPOBEHb) JOJKHO OOCCICUHTH JOCTHXKCHHE CIICIYIOIINX
JUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIHTATOB.
JINUHOCTHBLIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJIbTaThl OCBOCHHUS y4eOHOTro npeaMera « OU3uKay AOJKHBI
OTpakaThb TOTOBHOCTh M CIOCOOHOCTh OOYYaloOlIUXCS PYKOBOJCTBOBATHCS
c(hOpMHUpPOBAaHHOW BHYTPECHHEH TO3WIHMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAllUW, TO3UTUBHBIX BHYTPEHHHX  YOEXICHHH, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE >KU3HEHHOTO
OTBITA U OMBITA JEATEILHOCTH B MPOIECCE peaiu3allii OCHOBHBIX HANpaBICHUN
BOCIIUTATEJIbHOU JI€SITENIbHOCTH, B TOM YKCJI€ B YACTH:

1) rpa:x1aHCKOr0 BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YYaIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WI€HA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPATUIHUOHHBIX  OOLIEYETOBEYECKUX T'YMaHUCTUUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JEATEIbHOCTh B MHTEPECaX TPa)JaHCKOTrO
o011ecTBa, y4acTBOBAaTh B CAMOYIIpaBiICHUHU B 00pa30BaTeNbHON OpraHu3alluu;

YMEHHE B3aHMOJICCTBOBATH C COIIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBHHU C
X QYHKIIUSIMA 1 HA3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHONIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00JIaCTH (PU3UKHA U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHMS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAI[MI0O U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAJIIbHO-HPABCTBEHHbIE HOPMbI U 1IEHHOCTH, B TOM YHCJIE B
JEATENbHOCTH YUYEHOTO;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKJIIOUYAs 3CTETUKY HAYYHOI'O TBOPUECTBA,
npucyiero Gu3n4ecKoi HayKe;

5) Tpy10BOI0 BOCTIMTAHMS:

WHTEpEC K pa3iuuHbiM cdepaM MpopecCUOHATLHONU JEATeIbHOCTH, B TOM



YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynymie mpodeccuu u peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOPa30BaHMUIO B 00JACTH
(bU3UKH Ha TPOTSHKEHUU BCEH JKU3HU;

6) 3K0J10rM4eCKOro BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTh HSKOJIOTUYECKOW KYJIbTYphl, OCO3HAHHE TJI00ATBHOTO
XapakTepa dKOJOTHIECKUX ITPodIIeM;

IUIAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUU B OKPYXKAIOIIEH Cpelie HA OCHOBE
3HAHMSA LEJIe YCTOMYMBOIO pa3BUTHUSI YEIOBEUYECTBA;

pacuIMpeHre OMbITa JEATEIbHOCTH JKOJOTMYECKONW HampaBJIEHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUH 10 (PU3HMKe;

7) UEHHOCTH HAYYHOI'O IIO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (U3UIECKON HAYKH;

OCO3HAHME IIEHHOCTH HAay4YyHOU JeSITeJIbHOCTH, TOTOBHOCTH B Mpollecce
u3ydyeHus: (U3UMKU  OCYIIECTBJISITh  MPOEKTHYID U HCCIEI0BATEIbCKYIO
NeSITEIbHOCTh MHIWBUYAIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIe JeHCTBUS
Ba3oBble Jjoruyeckue AeiicTBUA:

CaMOCTOSITeNIbHO  (popMynupoBaTh M aKTyalIM3UpoBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNesATh 1IN JeATCIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUHM HX
JIOCTHXKECHUS,

BBISIBJISITh ~ 3aKOHOMEPHOCTHM M TMPOTUBOPEUYUST B  pacCMaTpUBAEMBbIX
(bUBUYECKUX SABICHUSX;

pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBI ¢ YU4ETOM aHajdu3a HMMEIOLIUXCS
MaTepHuaIbHbIX U HEMaTepUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B JICSITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIHLTATOB
1EJISIM, OIIEHUBATh PUCKH TIOCJICICTBUMN JEATEIbHOCTH;

KOOPAWMHUPOBaTh M  BBINOJHATH pabOTy B YCIOBUSX  PEAIbHOTO,
BUPTYAJIILHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI;

pa3BUBaTh KPEATUBHOE MBIIICHHUE TIPH PEIICHUH )KU3HCHHBIX ITPOOIIEM.

ba3oBble ucciie10BaTeJbCKHUE AeCTBUA:

BJIQJICTh HAYYHOM TEPMUHOJOTHUEH, KIIFOYEBBIMU TOHSATUSIMU M METOJAMHU
duznyecKoil HayKu;

BJIaJIETh HaBBIKAMH YYEOHO-HCCIIEIOBATEIILCKOW U MMPOCKTHOU JEATCIIbHOCTH
B 001acTu (DU3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEILHOMY ITOUCKY
METOJIOB pelieHus 3ajad (U3NYECKOro COACpKaHUs, MPUMEHEHUIO Pa3IUYHBIX



METOJIOB IMO3HAHUS;
BJaJE€Th BHUAAMU JEATEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUSA, €ro

UHTEpIIPETAlUY, MPeoO0pa3oBaHUI0 U NPUMEHEHHUI0O B Pa3jIMYHbIX Y4eOHBIX

CUTYalUsX, B TOM YHUCIIE [IPU CO3JaHUM YUeOHBIX IPOEKTOB B 001acTU (PU3UKH;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3WpOBaTh 3a/auy,
BBIIBUTATh THUMOTE3y €€ pelIeHHs, HaXOAWTh apTryMEHTHI Ui J0Ka3aTelbCTBa
CBOMX YTBEpXKJCHUH, 3a71aBaTh MapaMEeTPbl U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBaTh TOJYYEHHBbIE B XOJI€ pELIEHUS 3aJaud pe3yJbTaThl,
KPUTHYECKU OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpPMYJIHMpOBaTh COOCTBEHHBIE 3aJayd B 00pa30BATEIbHON
JeSITeIbHOCTH, B TOM YHCIIE IPU U3YYEHUU (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWSA MO (HU3UKE B MPAKTUYECKYIO 00IacTh
KU3HEACITEIbHOCTH;

yMETb UHTErPUPOBATH 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, NpeJiaraTb OpPUrHHAIbHBIE TIOAXO0bI U PEIICHNUS;

CTaBUTh NMPOOJIEMBI U 337a4H, I0IMYCKAIOIINE albTEepPHATUBHBIC PELLICHUSI.

Pabora ¢ undpopmaumeii:

BJIa/IETh HABBIKAMH MOIY4YCHHUS WHGOPMAIUU (PU3NIECKOTO COACPIKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIIATH IOHCK, AaHAJU3,
CUCTEMATHU3allMI0 U HHTEpIpeTanuio HHOOPMALMK Pa3IUYHbIX BUAOB U (OpM
IPEICTaBICHNUS;

OILICHUBAThH JJOCTOBEPHOCTH HHPOPMAIIHH;

UCTIONB30BaTh  CpeACcTBA  MHGPOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTMH B PEIIEHUMH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OpraHU3allMOHHBIX
3aja4 ¢ CcoONIoIecHHEeM TpeOOBaHMM HPrOHOMHUKH, TEXHUKU OE30MaCHOCTH,
TUTHUEHBI, PECYypCcOCOCpeXKEeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOrO COJEpKaHus B Pa3NuYHbIX (popmarax c
y4€TOM HazHaueHMsI MHPOPMAIIUHU U LEJIEBOU ayJUTOPHUH, BBIOUPAs ONTUMAIbHYIO
(opMy npeacTaBICHUS U BU3yaTu3aluu.

KoMMyHHKATHBHbIE YHHBeEPCAJIbHbIE YUeOHbIE el CTBUS:

OCYIIECTBIISITH OOIICHNE HA YpoKaxX (DU3UKHU M BO BHEYPOUHOH EATEIHHOCTH;

pacrmo3HaBaTh MPEANOCHUIKM  KOH(JIUKTHBIX CHUTyallMd M CMsr4arth
KOH(DIIUKTHI;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOUYKY 3PEHUS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

NOHMMAaTh M HCIIOJIB30BAaTh MPEHMYIIECTBA KOMaHAHOW M MHIUBUIYaJIbHOU



paboThI;

BEIOMPATh TEMATHKy W METOJBl COBMECTHBIX JCUCTBHH C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 UJI€HA KOJIJIEKTHBA;

IPUHUMATh LEJIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJUHUPOBATH JEUCTBUS IO €€ NOCTMIKEHUIO: COCTABJIATh IUIaH JCUCTBUH,
pacmpenensiTh pojid ¢ YY4ETOM MHEHHMH YYacTHUKOB, OOCYXIaTh PpPE3yJIbTaThl
COBMECTHOU paboTHI;

OIICHMBAaTh KA4ye€CTBO CBOEr0 BKJAJa M KaXXJOTO yYacTHHKAa KOMAaH/bl B
oO1uit pe3ysbTar Mo pa3padoTaHHBIM KPUTEPUSIM;

npejjiaraTb HOBBIE TIPOCKTHI, OILEHHBATh UJEHU C TMO3UIUU HOBU3HBI,
OPUTHMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEJICHHE B Pa3IMYHBIX
CUTYAIUSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPaKEHUE, OBITh MHUIIMATUBHBIM.
PeryjsiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:

CaMOCTOSTEIIFHO OCYIIECTBIISATh MO3HABATEIBHYIO ACATEIBHOCTh B 00JACTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIHUPOBATH
coOCTBEHHBIE 3a/1a4U;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEIICHUS PAaCUETHBIX U KaueCTBEHHBIX
3aj/1a4, MJIaH BBIMOJHEHUS MPAKTUYECKON pabOThl C yUETOM HUMEIOIIHNXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEAMOYTECHUM;

JaBaTh OLICHKY HOBBIM CHUTYalHsIM;

pacIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIOUYTCHHI;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha cels
OTBETCTBEHHOCTh 32 PEIIICHHUE;

OIICHUBATH TPHUOOPETEHHBIN OTIBIT;

crocoO0CcTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAUIMU B 00JacTH
(bU3UKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, SMOLUMOHAJbHbIH NHTEJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OIICHUBATh COOTBETCTBHE PE3YyJIbTATOB IIEISIM;

BJAJ€Th  HABBIKAMHM  TIO3HABATENHbHON  pedJieKCHUH KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX TMPOLECCOB, HMX pPE3yJbTaTOB U
OCHOBaHHUI;

UCIIOJIB30BaTh MPUEMBI pepIIeKCUU IS OLICHKU CUTYaIlH, BEIOOpa BEPHOTO
pelieHus;

YMETh OILICHUBATh PUCKM W CBOEBPEMEHHO IPUHUMATh PEUIEHUA IO HUX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHThl JPYTrUX NpPU aHajdu3e pe3yJbTaToB



NEeATEIbHOCTH;

NPUHUMATH Ce0sl, TOHMMAas CBOM HEJAOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apPryMEHTHl JPYyIMX NPU aHAIU3E pPEe3yJIbTaTOB
NEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OIITUOKH.

B mpouecce mOCTHXKEHUS TUYHOCTHBIX PE3yJbTATOB OCBOCHUS MPOTrPaMMBbI
no ¢u3MKe A8 YPOBHS CpeAHero ooOmero oOpa3oBaHHMs y OO0y4arouIuxcs
COBEpLICHCTBYETCS SMOLIMOHAIBHBIN VUHTEIUIEKT, IIPEAIIOJIaraun
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKJIFOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIILHOE
COCTOSIHHE, BUJETh HAMNPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIIBHON CQEPBI,
OBITH YBEPEHHBIM B ce0e;

CaMOPETyJIMPOBaHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIOCOOHOCTh aJalTUPOBAThC K
SMOIMOHAJILHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBAIlMH, BKJIIOYAOMIECH CTPEMIICHUE K JOCTHKCHUIO LEIU U
yCIIeXy, ONTHMHU3M, WHUIMATUBHOCTb, YMEHHUE IEHCTBOBATH HMCXOAS U3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CTOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBaThb €ro TMPU OCYIIECTBICHUU OOIIEHHS, CIOCOOHOCTh K
COYYBCTBHIO U COIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKJIFOUAIOIINX CITIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCA, TIPOSIBIISITH MHTEPEC U pa3peiiaTb KOHQIUKTHI.

HNPEJMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kJiacce mnpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTb CPOPMUPOBAHHOCTH Y 00YHaIOIUXCSl YMEHHIA:

JEMOHCTPUPOBATh HAa MpPUMEpax poiib U MecTo (GU3NKKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPaA, B PA3BUTUH COBPEMEHHOM TEXHUKU U
TE€XHOJIOTUH, B PAKTUYECKOU EATEIIbHOCTH JIFOACH;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHS U3YyYCHHBIX (U3UYECKUX MOJCIICH:
MaTepHalibHasl TOUKa, MHEpLUHUaIbHas cUCTeMa OTCU€Ta, aDCOIMIOTHO TBEPIOE TEIIO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHHUS ra30B, KUIAKOCTEM M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU PEeIeHNH PU3NYECKUX 3a]1a4;

pacno3HaBaTh (pU3NYECKHE SIBJICHUS (MPOLECChI) U OOBICHATH UX Ha OCHOBE
3aKOHOB MEXAaHWKH, MOJICKYJISPHO-KMHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U
JJEKTPOAUHAMUKN:  PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSAMOJMHEWHOE
JBOKEHUE, CBOOOJHOE TMaJieHue TeJ, IBIKEHHWE IO OKPYKHOCTH, HHEPIHUS,
B3aumojielicTeue Ten, auddys3us, OpOyHOBCKOE JABMXEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPABIX TEJ, U3MEHEHHE 00bEMa Tell MPU HAarpeBaHUU (OXJIaXKIEHUH), TEII0BOE



paBHOBECHE, HWCHAPEHHUE, KOHJCHCALMs, IJIABJICHUE, KPUCTAILIA3ALNS, KUIICHUE,
BJIAJKHOCThH BO3]1yXa, MOBBIIIEHUE JABJICHUS I'a3a IPU €r0 HAarpeBaHUU B 3aKPBITOM
COCyJlle, CBSI3b MEXKJIYy IlapaMeTpaMHM COCTOSIHMSI Tra3a B HM30IpOlEccax,
AJIEKTpU3aIUs TEJ, B3aUMOJICUCTBUE 3aPsJI0OB;

OTHUCHIBATh MEXAaHWYECKOE JIBUKEHUE, HCIOJIb3Ysl (PU3MUECKHE BEIUYUHBI:
KOOpJWHATa, MyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
VMMITYJIbC T€Jla, KNHETUYECKAasl dHEPTUs, MOTCHUUAIbHAS dHEPTUS, MEXaHUYECKas
paboTta, MexaHWYECKas MOIIHOCTh; IIPH OMNHCAHUM MPABUIBLHO TPAKTOBATH
(GUBUYECKUI CMBICT MCIOJIB3yEMbIX BEIUYMH, MX OOO3HAUCHHS U EIUHUIIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEJIIMUUHY C JAPYTUMU
BEJIMYNHAMU;

OIUCHIBATh M3YYECHHBIC TEIJIOBBIE CBOMCTBA TE€JI W TEIUIOBBIC SIBJICHUS,
UCIIONB3YyS (U3WUYECKUE BEIMYMHBI: JaBJIEHHE Tas3a, TeMmIepaTypa, CpeaHss
KMHETUYECKAsT DHEPIrusi XaOTUUECKOTO JBUKEHHS MOJIEKYJI, CPEAHEKBAApAaTUUHAS
CKOpPOCTh MOJIEKYJ, KOJHWYECTBO TEIUJIOThl, BHYTPEHHSSI JHEprus, padbora rasa,
KOd(h(DHUIMEHT TMONE3HOTO JACUCTBUS TEIUIOBOTO JBUTATENS; MPH OMUCAHUU
NPaBUWJIBHO TPaKTOBaTh (DU3WYSCKUN CMBICT HCIOJB3yEMbIX BEIMYHH, WX
0003HAYEHUS W CAWHUIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO
(bUBUYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONKMCHIBATh U3YUYCHHBIEC AIEKTPUUYECKUE CBOMCTBA BEIMIECTBA U JJICKTPUUECKUE
SIBJICHHSI (ITPOIIECCHI), UCTIONB3YST (PU3MUECKUE BEIMYUHBI: JICKTPUICCKUN 3apsif,
AJIEKTPUYECKOE T0JI€, HAMPSKEHHOCTD IMOJIsI, MOTEHIMAJ, PAa3HOCTh MOTECHIIUAJIOB;
NPy ONHCAHWM TIPAaBWIBHO TPAKTOBATh (DU3UYECKHH CMBICT HCIOIB3YEMbIX
BEJIMYMH, UX OO0O3HAYEHUS] M EJUHUIIBI; YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOLINE
JTAHHYIO0 (PU3UYECKYIO BEIMUYUHY C IPYTUMU BEJIMYNHAMU;

aHaJU3UPOBaTh (YU3UYECKHUE TPOILECCHI U SBJICHUS, HUCIOIB3Ys (PU3HUUYCCKHE
3aKOHBI Y TIPUHIMIBL: 3aKOH BceMUpHOTo TsAroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUS MEXAHWYECKOW OJHEPruu, 3aKOH COXPAHCHUSI HWMITYJIbCa,
MPUHLMUIT CYNEPNO3UIMUA CUJI, MPUHIUII PABHOINPABUS WHEPLHUAIBHBIX CHUCTEM
OTCYETA, MOJICKYISIPHO-KUHETHYECKYI0 TEOPUIO CTPOEHHS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEJHEH KMHETUYECKOW SHEPTUU TEIJIOBOTO JIBUKEHUSI MOJIEKYJ C
a0COJIFOTHOM TeMmIepaTypoi, MEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHCHUS
AJIEKTPUYECKOTO 3apsifa, 3akoH KyioHa, mpu 5TOM pa3nuyarh CIOBECHYIO
GbOpMyIIMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAXKEHUE W YCIOBUS (TPAHULIbI,
00J1acTH ) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC NPUHIIMIIBI  JEWCTBUS MAIlIMH, NPUOOPOB H
TEXHUYECKUX YCTPOMCTB; paszinyarh yCJIOBHUS UX 0€30MacHOTO HCIIOJIL30BaHUS B
IMOBCEIHEBHOM KU3HH;

BBITIOJTHATDh JKCIIEPUMEHTHI TI0 WCCIICIOBAHUIO (DU3UYECKUX SBJICHUA U



IIPOLIECCOB C HCIIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW, NPU ITOM
dbopMmynupoBaTh MmpobOieMy/3amadyy W TUIOTE3y YyYeOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TPEIJIOKEHHOTO OO0OpYyIOBaHMS, MPOBOAUTH OMBIT U
(bOopMyIMpPOBATH BHIBOIBI;

OCYILIECTBIIATh MPSMbIE U KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BEIUYUH, MPU
3TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIeIOBAaTh  3aBUCUMOCTH  MEXKIY  (PU3NYECKHUMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM IIPSMBIX M3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buUKCUpOBaTh pe3yJbTaThl IMOJYYCHHOW 3aBUCUMOCTU (PU3MYECKUX BEJIMYUH B
BUjie Tabnuil U TpaduKOB, A€TaTh BBIBOABI IO PE3yIbTaTaM HCCICAOBAHNUS;

coOmro/1aTh MpaBwmiia 6€30MacHOT0 TPyJa MPU MPOBEICHUU HCCICIOBAHUHN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-MCCIIEeIOBATEIbCKOW W MPOEKTHOU
NESATENBHOCTH C MCHOJB30BAHUEM H3MEPUTEIbHBIX YCTPOWCTB M JIaOOPAaTOPHOIO
000pya0BaHuU4,

pemate pacu€THble 3aJayd C SBHO 3aJaHHOW (DU3HUECKON MOJIEeNbIo,
UCTIOJIb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaM3a YCIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACHITh (PU3MUYECKHE BEJIMYMHBI U (POPMYIIHI,
HEeoOXonuMble Jisi €€ pelleHHs, TPOBOJUTh PAaCUEThl U OLEHUBATH PEATbHOCTH
MOJIYYEHHOT0 3HAYEHUS PU3UUECKON BEIUUUHBIL;

pelIaTh KAYECTBEHHBIE 33/1a4M: BBICTPAUBATh JIOTHUYECKH HEIPOTHUBOPEUUBYIO
LIENIOYKY PACCYKIECHUM C ONOpOM Ha WM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnyecKkue IBICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4yeOHbIX  3aJad  COBPEMEHHBIE
MH()OpPMAIIMOHHBIE TEXHOJIOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEJICTaBIICHUS YYCOHOW W HAyYHO-MOMYJISIPHON HH(POPMAIINH, TTOTYYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTy4aeMyIo HH(popMaIuio;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHE IHPOLECCOB OKPYKAIOIIEr0 MUpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3NKE B MOBCEIHEBHOW >KU3HU
JUtsl o0ecriedeHus: 0€30MacHOCTH MpU OOpaIllEeHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMHM, NIl COXPAHEHUSI 3I0POBbsSI U COOJIIOJIEHUSI HOPM 3KOJIOTUYECKOTO
MIOBEJICHUS B OKPYKAIOLIEH CpeIe;

paboTaTh B TpYIIE C BBINOJHCHUEM pPa3IMYHBIX COIHAIBHBIX POJICH,
IUTAaHUPOBATh padOTy TPYIIbI, PalMOHAIBHO pACHpPENeNiaTh OO0S3aHHOCTU U
IJIAHUPOBATH JIECSATEIBHOCTh B HECTAHAAPTHBIX CUTYALUSAX, aJ€KBATHO OLICHUBATh
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE pacCMaTPUBAEMOM TPOOIEMBI.

K konmy oOyuenus B 11 KJjacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM



YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y O0YUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MPUMEpax poiib U MeCTO (GU3NKKA B (HOPMHPOBAHUU
COBPEMEHHOW HAayYHOW KapTUHBI MHUpPaA, B PA3BUTUH COBPEMEHHOU TEXHUKU H
TE€XHOJIOTUH, B TMPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U E€JUHCTBO
(bu3nUecKoi KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBI TPUMEHEHHS U3YYCHHBIX (U3UYECKUX MOJCIIECH:
TOYEYHBIN AJEKTPUUYECKUU 3apsifl, JIyd CBETA, TOUYCUHBIA UCTOUYHHUK CBETA, SJCPHAS
MOJIeNIb aTOMa, HYKJIOHHas MOJENIb aTOMHOTrO siapa MpH penieHuH (PU3NYECKUX
3aj1ad;

pacrno3HaBath (GU3UYECKHUE SIBJICHUS (TIPOLIECCHI) U OOBSCHITH UX HA OCHOBE
3aKOHOB 3JICKTPOJIMHAMHUKY M KBAHTOBOW (DM3WKH: AJIEKTPUUECKAsT MPOBOANMOCTbD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEUCTBUSL TOKA, B3aUMOJCICTBUE
MarHuTOB, DJICKTPOMarHuTHas WHAYKUWS, JACHCTBHE MAarHUTHOrO TIOJS Ha
MPOBOJHUK C TOKOM M JBIKYIIUUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacCIpOCTpaHEHUE CBETa, OTPAKEHHE, MPEIOMIICHUE,
uHTeppepeHnus, audpaknus W TONApPU3alNUs CBETa, JHUCIEPCUS CBETa,
dboToanekTpudeckuii 3pdexT (poTodrddhekT), CBeTOBOES AaBICHNE, BOSHUKHOBEHUE
JMHEWYaTOro CHEKTpa aTomMa BOJOPOJa, €CTECTBEHHAass W HMCKYCCTBEHHas
PaIuOaKTUBHOCTB;

ONUCHIBATh M3YUYCHHBIC CBOWCTBA BEIIECTBA (IIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  AJIEKTPUYECKYI0  MPOBOJMMOCTb  pPa3JIMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCHOJB3Ysl (DU3UYECKHE BEITUYMUHBI:
AIEKTPUYECKUIN 3apsill, CHJIA TOKA, JJIEKTPUUYECKOE HAIPSIKEHHE, AIEKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JIEKTPOJIBHKYINAsl Cuila, padoTa TOKa,
WHIYKIWST MAarHUTHOTO TMojsi, cwia Awmmepa, cuia JlopeHia, MHIYKTUBHOCTb
KATYILIKW, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO TMOJEH, MEPUOJ U YacToTa
Kojebanuii B KosiebaTeIbHOM KOHTYpE, 3apsii W CHJIa ToKa B IIpolecce
FapMOHUYECKUX DJICKTPOMArHUTHBIX KoOJieOaHuM, (OKYCHOE pacCTOsTHUE W
ONTUYECKAs] CHWJIA JIMH3bI, TIPU ONHCAHUU TPABUIBLHO TPAKTOBATh (PU3MUECKUUN
CMBICI UCIOJb3YEMbIX BEJIMYHMH, MX OOO3HAUYEHUSI W €AUHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JaHHYIO (PU3WYECKYI0 BEIWYUHY C JPYTUMU
BEJINYMHAMU;

OTNUCHIBATh M3YyYCHHBIE KBAHTOBBIC SBJICHUS M MPOLECCHl, HCIOIb3YS
(dbu3UYeCKrEe BEIUYUHBI: CKOPOCTh AJEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acTOTa CBETA, SHEPTHUS U UMIYJILC (POTOHA, IEPUOJI TIOTypaciiaia, SHEPTHs CBSI3U
aTOMHBIX SIJIep, TNpPU OINKUCAHUM TPABWIBHO TPAKTOBATh (PU3MUYECKHN CMBICI
UCIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBA3BIBAIOLIME JIaHHYI0 (DU3MYECKYI0 BEJIMYMHY C JAPYTMMH BeJIMYMHAMU,
BBIYHCIIATH 3HAUCHHUE (PU3NUECKON BETUINHBL



aHAIU3UPOBaTh (PU3MUYECKHE MPOLECCHl U SABJICHUS, UCIONB3YS (U3NUECKUE
3aKOHBI U NMPUHLUIIBL: 3aKOH OMa, 3aKOHBI NOCJIEOBATEIBHOTO U NapajlIeIbHOIO
COCIMHEHUs MPOBOJHUKOB, 3aKOH Jkoyns—JleHma, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEUHOTO PAaCIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMIIEHUS CBETa, ypaBHeHHe OWHIITEHHaA st doTorddexra,
3aKOH COXPAHEHMSI DHEPruH, 3aKOH COXPAHEHUS HUMITYJIbCA, 3aKOH COXpaHEHUs
AJIIEKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsI MAacCOBOr0 yucia, nmocryiatel bopa,
3aKOH PaJMOAKTHUBHOTO pacnaja, Ipu 3TOM Pa3inyaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHAa, €ro MaTeMaTUYECKO€ BBIPAKEHHE M YCJIOBHUS (TpaHULbI, OO0JAacTH)
PUMEHUMOCTH;

ONpEeaeNsATh HAlIPABJIECHUE BEKTOPAa MHAYKIIMM MAarHUTHOT'O MOJIsl POBOJAHMKA
C TOKOM, cuiibl AMnepa u cuiibl Jlopenua;

CTPOUTh W ONHCHIBATh HM300paKEHUE, CO3/1aBAEMOE€ IUIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJTHATh JKCIEPUMEHTHI 0 MCCIENOBAaHUI0 (DU3WYECKUX SIBJICHUN W
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX HM3MEPEHUM: IMPU 3TOM
dbopmyimpoBarh 1pobieMy/3agady H THIOTE3y YyYeOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOr0 00O0pYyAOBaHMS, MPOBOAUTH OMBIT U
bopMyIMpOBaTH BHIBOJIHI,

OCYILIECTBIISATh MPSIMbIE U KOCBEHHBIC U3MEPEHUSI (PU3NUECKUX BEIUYUH, HPU
TOM BBIOMPATh ONTHUMAJBHBIN CHOCOO0 M3MEPEHUS W WUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIeIOBaTh 3aBUCUMOCTH (U3MUECKMX BEJIMYMH C MCIOJb30BaHUEM
OpSIMBIX HU3MEPEHUM: MPHU H3TOM KOHCTPYHUPOBATh YCTaHOBKY, (UKCHUPOBATH
pe3yabTaThl MOJYYCHHON 3aBHCHUMOCTH (M3UYECKUX BEIMYWH B BHJE TAOIUIl U
rpaduKoB, AeNaTh BHIBOJBI 110 pe3yJIbTaTaM UCCIEIOBAHMUS;

coOmro/1aTh MpaBuiia 0€30MacHOr0 TPyJa MPU MPOBEICHUU HCCIIECOBAaHUMN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-MCCIIEeIOBATEIbCKOM W MPOEKTHOU
JEATENBHOCTH C MCHOJB30BAHUEM H3MEPUTEIbHBIX YCTPOWCTB M JIaOOPATOPHOIO
000py0BaHuU4;

pemarh pacu€THblE 3a7a4dl C SBHO 3aJlaHHON (DU3UYECKON MOJIETbIo,
UCTOJIb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHaM3a YCIOBUS 3a/1a4u
BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIBI,
HEOoOXoaUMbIe NJisi €€ pelIeHHs, TPOBOJUTh PacU€Thl U OLEHUBATH PEATBHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3MUECKON BEINYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JJOTHUYECKN HEIPOTUBOPEUUBYIO
LEMOYKY PACCYXKJICHHM C OMOpOM Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznYecKue sIBJICHNUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHHMH  y4yeOHbIX  3aJad  COBPEMEHHBIE



UH(OPMAIMOHHbIE TEXHOJIOTMH JJIA MOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN
U TPEJCTABICHUS y4eOHOW W HAYYHO-MIOMYJISIPHON MH(pOpPMAIUH, MOJTYYCHHON U3
Pa3IMYHbIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOTy4aeMyto HH(OPMALINIO;

OOBSICHATh MNPUHLMIBI JEHCTBUS MAaIUH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3ivyaTh yCIOBUS UX O€30MacCHOTO UCIOIb30BaHUS B MOBCEIHEBHOM
KU3HH;

IPUBOJUTH MPUMEPHI BKIIAJIa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOLECCOB OKPY)KAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOW >KU3HU
i obecriedyeHus: 6€30MacCHOCTH MPH OOpaleHUH ¢ MPUOOPAMH U TEXHHYECKUMU
yCTPOMCTBAMH, VISl COXPAHEHUS 310POBbsS M COOJIIOIEHUS HOPM 3KOJOTHYECKOTO
NIOBEJCHUS B OKPYIKAIOIIEH CpEAE;

paboTath B TpYyIIE C BbHIIOJHEHUEM pPA3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh padOTy TPYyNIbl, PALUOHAIBHO pACHpPEAeNaTh OO0S3aHHOCTU U
IUTAHUPOBAThH JIESITEILHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aJI€KBaTHO OLIEHUBATh
BKJIaJ] K&XJIOT0 U3 YYACTHUKOB I'PYIIIBI B PEIICHNUE pPacCMaTpUBaeMON TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KosmuecTBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3ieioB U TeM
Ne ni/m Konrtpoabusie | Ipakruueckue | (uuppoBbie)
MPOrpaMMbl Bcero
paboThI paboThI o0pa3oBaTe/IbHbIE
pecypchbl
Pazgen 1. DU3UKA U METO/JIbI HAYYHOI'O IIO3HAHUA
1.1 ®du3uKa U METObl HAYYHOrO0 TO3HAHUS 2 Bubmmoreka LHOK
) https://m.edsoo.ru/7f41bf72 |
Hroro no pasueny 2
Paznesa 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewaruia > https://m.edsoo.ru/7f41bf72 |
bu6nuoreka [IOK
22 Jlunamuika / https://m.edsoo.ru/7f41bf72 |
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72 |
Hroro no pasageny 18
Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bu6mmoreka [JOK
' TEOPUH https://m.edsoo.ru/7{41bf72
bubmmoreka [IOK
3.2 OCHOBBI TEpPMOAVMHAMHUKHI 10 1 hitps://m.edsoo.ru/7f41b{72 |
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnmnorexka [JOK
) Da30BBIC IEPEXOObI https://m.edsoo.ru/7f41b£72
Wroro mo pazaeny 24
Paznea 4. JJIEKTPOJIMHAMMKA
Bbubnuoreka [JOK
4.1 DIICKTPOCTATHEA 10 ! https://m.edsoo.ru/7f41bf72 |
49 [TocTostHHBIN 3neKTpudecKnid TOK. Toku B 12 1 1 bubmmoreka [JOK
) pa3IUIHBIX Cpeaax https://m.edsoo.ru/7f41bf72




Wroro mo pazageny

22

Pes3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME

68




11 KJTACC

KosmmuectTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/1e/i0B U TeM uugpoBbIe
Ne n/m P Konrpoabublie | IlpakTuueckue (pp )
NPOrpamMmsbl Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypcbl
Paznea 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe noje. JIeKTpOMarHuTHast 1 ] 3 bubnmnoreka [JOK
' WHAYKIWS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHu4ecKHUe U 3IEKTPOMarHuTHbIE 9 1 bu6muoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41¢97¢c
29 MexaHW4YeCcKHe U AJICKTPOMArHUTHBIC 5 | bubmmoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41¢97¢
bu6nuoreka [JOK
2.3 0] 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI cieIUaIBLHON TEOPUHU 4 | bubnmnoreka [JOK
' OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
bubnuorexa [JOK
4.1 i
DIIEMEHTHI KBAHTOBOH OIITHKH 6 https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenue atoma 4 bubnmnoreka [JOK




https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE SApO

bubmnorexa [JOK
https://m.edsoo.ru/7f41c97c¢

Hroro no pazneny

15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DJIeMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pasznen 6. OBOBLIAIOIIEE IIOBTOPEHUE

6.1 O6o061aro1iee NTOBTOPEHHE 4 ngj;;f:;igg};ﬂ“cg%
Hroro no pazneny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68




ITOYPOYHOE INTAHUPOBAHUE

10 KIIACC
KoanuecTBo yacon DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoasnbie | IlpakTtudyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIe
padoThI padoThbI
pecypcbl
dusuka — Hayka o IpupoJe.
1 Hayunbie MGTZI[I)I HOSH;)HI/ISI 1 bubmmorexa LOK
Y https://m.edsoo.ru/ff0c32e2
OKPYKaIoIIero Mupa
Poine 1 MecTo Gpu3uku B

) (hopMHUpOBaHHH COBPEMEHHOM | bubnmorexa [JOK
Hay4YHOW KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU NEeSATEIbHOCTHU JIIOACH
MexaHn4ecKkoe ABUXEHHUE.

3 OTHOCHUTEIHFHOCTh MEXaHHYECKOTO | bubmuorexa [{OK
newkeHns. [lepemenienue, CKopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE IIPAMOJIMHEWHOE 1 bubnuorexa LIOK
JIBUXKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE | bubnuorexa [JOK
JBUKECHHUE https://m.edsoo.ru/ff0c372¢e

6 CBoOopaHoe najeHue. Y CKopeHue | bubnmnorexa [JOK
CcBOOOIHOTO ITaICHNA https://m.edsoo.ru/ff0c39¢cc
KpuBonuHneiinoe qBUXKEHUE.

7 JIBrM>keHue MaTepuaibHON TOYKH IO 1 bubmorexa HOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpunIun oTHOCKUTENBHOCTH [ anumnes. 1 but6mmoreka [JOK




NHepupnanpHble CUCTEMBI OTCYETA.
[Iepssiii 3akoH HproToHA

https://m.edsoo.ru/ff0c3bed

Macca tena. Cuna. [Ipunuun

9 CyHepIo3uLuu cwil. Bropou 3akoH Bubnmorexa LHOK
5 https://m.edsoo.ru/ff0c3be8
HproTona nist MaTepuaibHOW TOUKU

10 Tperun 3akoH HproTOHA 17151 bubnuotexa [JOK
MaTepUaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BceMupHOro TsaroreHus. Cuna

11 TskecTu. [lepBasg kocMuueckas bubmmorexa LIOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmnoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadduument tpenus.

13 Cuna cznpOTHBnel?nq:I npu I[BI/I)P;(CHI/II/I Bubnmorexa LHOK

https://m.edsoo.ru/ff0c3f76
Teja B )KUIKOCTH WJIU Ta3e
[TocTynarenbHOE U BpalaTeibHOE

14 JBIKEHUE a0COJIFOTHO TBEPOTO Tea. bu6mmoreka [IOK
MowmenT cuisl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOrO TeENa
NMnynec MaTepuanbHOM TOUKH,

15 CUCTEMBI MaTEPHUAIIBHBIX TOYEK. bu6mmoreka [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIlyJbca. PeakTuBHOE IBUKEHUE
Pa6ota u MOITHOCTD CHUIIBI.

16 Kunernueckast s3Heprusi MaTepraabHON bu6mmoreka [JOK
Touku. Teopema 06 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETHYECKON SHEPTUu

17 [ToTenunanbHas 3HEprus. bu6mmoreka [IOK




[MorennmanbsHast SHEPTHS YIIPYTO
ne(OpMUPOBAHHOU NPYKUHBI.
[MorennmansHast SHEPTHS Tesla BOIU3U
MOBEPXHOCTH 3E€MIJIH

https://m.edsoo.ru/ff0c461a

18

[ToreHnuanpHble ¥ HEMOTEHIMATbHbIE
cuitbl. CBSA3b paboThI
HETIOTEHIMATBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOH SHEPTHH CUCTEMBI TEIL.
3aKOH COXpaHEHUSI MEXaHUYECKOH
SHEPTUH

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

19

JlabopaTtopHnast pabota
«MccnenoBanue cBs3u pabOThI CUIIBI C
HU3MEHEHHEM MEXaHUUYECKOW IHEPTUn
TeJla Ha IPUMEpPE PACTKECHUS
PE3MHOBOTO KIyTay

20

KonTponbHas padbota no teme
«Kunemaruka. J[uHamuka. 3aKOHBI
COXpaHEHUs B MEXAHUKE

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

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KUHETUYECKON TEOpHHU. bpOyHOBCKOE
nekenue. Auddyzus

bubnunorexa [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep ABUKECHUS U
B3aUMOJICUCTBUS YACTUL] BEIIECTBA.
Mogenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPABIX TEII

23

Macca monekyn. KonuyectBo
BemectBa. [locTostHHas ABoraapo

24

TernoBoe paBHOBecue. TemnepaTypa
u e€ uzmepenue. [llkana Temneparyp




ILenbcus

Wneanpuerii raz 8 MKT. OcHOBHOE

but6mmoreka [IOK

25 ypaBHeHne MKT https://m.edsoo.ru/ff0c4fde
AOcoroTHas TeMIiepaTypa Kak Mepa

2% CpeIHEN KHHETUYECKON IHEPTUn bu6mmoreka [JOK
JIBU>KEHUS MOJICKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knaneiipona

27 3akoH /lambpToHa. ['a30BBIC 3aKOHBI
JlaGoparopHas paboTa

73 «VccnenoBanue 3aBUCUMOCTH MEXIY
rapamMeTpamMu COCTOSIHHS
Pa3peKEHHOTO ra3a»

29 H3onporiecchl B U1eaIbHOM ra3e u ux but6mmoreka [IOK
rpaduueckoe MpeacTaBIeHue https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss 3HEeprus
TEPMOJIMHAMUYECKOU CUCTEMBI U

30 crocoObl e€ n3meHenus. Konuuectro bubnuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHsi OJHOATOMHOI'O UJI€aJTbHOTO
rasa

31 Bunael reruionepenaun bubmmorexa TIOK

https://m.edsoo.ru/ff0c5¢c36
VenpHas TEIIOEMKOCTE BEIIECTBA.
but6mmoreka [IOK
32 KonunuecTBo TemioTsl npu
. https://m.edsoo.ru/ff0c5¢36
Teruionepenaye. AauadbaTHeIi Mporecc

1 [IepBrlii 3aKOH TEPMOJUHAMUKY U €TO bu6mmoreka [JOK
NPUMEHEHHE K U30IPOLECCaM https://m.edsoo.ru/ff0cSefc

34 Heob6patumocTs mpoiieccoB B bubnmoreka [JOK




npupoje. Bropoii 3akoH
TCPMOANHAMHKHU

https://m.edsoo.ru/ff0c6230

[Ipunuun nevictus u K111 remnoBoit

but6mmoreka [JOK

39 MaIlUHbI https://m.edsoo.ru/ff0c600a
36 wukn Kapno u ero KITJ
37 DKosornyeckue npooIeMbl
TETJIOOHEPTETUKU
13 O606maromuit ypok «MomnekysipHas bubnuorexa [JOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas padota no teme
39 «MomnekynsipHas ¢puszrka. OCHOBBI bubmorexa [TOK
yiAp ’ https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKINY
40 [TapooOpazoBaHue 1 KOHEHCALHSL. bubnuoreka [IOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS M OTHOCUTEIbHAS
41 BJIAKHOCTH BO3/yxa. HachllieHHbIN Bubmmorexa [IOK
Ayx3. - https://m.edsoo.ru/ff0c64d8
nap
Teepnoe Teno. Kpucramnuueckue u
4 amop¢HbIe Tera. AHU30TPOIHS bubnuotexa [JOK
CBOMCTB KpUCTaJIOB. JKujakue https://m.edsoo.ru/ff0c6510
Kkpuctajuibl. COBpeMEHHbIE MaTepHaIbl
[naBnenue U KpUCTATUIU3ALIMSL.
43 VY nenpHas Temiora riaBiIeHUs buommorexa OK
8 ' https://m.edsoo.ru/ff0c6708
Cyb6numarnus
bubmnorexa [JOK
44 Y 0
PABHEHHE TEIVIOBOTO bararica https://m.edsoo.ru/ff0c6820
45 DneKTpu3aIus Tei. DIeKTPHICCKUH bubmmorexa [JOK

3apsa. JIBa BUIa DIEKTPUUIECKUX

https://m.edsoo.ru/ff0c6bcc




3apsiI0B

HpOBOI[HI/IKI/I, JAUDJICKTPUKU U

but6mmoreka [JOK

46 HOJIYIPOBOJHUKH. 3aKOH COXPaHEHUS
YHpOBOA p https://m.edsoo.ru/ff0c6bcc
3JEKTPUYECKOTO 3apsiaa
BzaumopaeuncTBue 3apa10B. 3aKOH
47 Kynona. TouedHBIN 31€KTPUUECKUN bubmmorexa TIOK
y ' p https://m.edsoo.ru/ff0c6ce4
3apsij
Hanpssk€HHOCTB IIEKTPUYECKOTO
43 nosis. [IpuHnun cynepno3unuu bu6mmoreka [JOK
AJIEKTPUYECKUX Mojeu. JInnun https://m.edsoo.ru/ff0c6df2
HaNPSKEHHOCTH
Pabota cuit anekTpocTaTH4ecKoro
49 noist. Ilorenmnuan. Pasnocth buGnnorexa [IOK
' ) https://m.edsoo.ru/ff0c600
MOTEHIINAIOB
IIpoBOAHUKHY U AUIIEKTPUKH B
50 BHI;KT OCTaTUYECKOM HOI.:IG bubmorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi IpOHUIIAEMOCTD
bubmuorexa [JOK
51 OnekTpoeMkocTh. KoHnencaTo
p P https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH IIIOCKOTO
52 KOHJIeHCATOpa. DHEPIUA 3apsHKEHHOTO bubmorexa TIOK
pa. p P https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlabopaTtopHas pabora "M3mepenue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIKI NENCTBHS U IPUMEHEHHE
KOHJIEHCATOPOB, KOTMPOBAIHLHOTO
54 arnmapara, CTpyWHOro mpuHTepa.

DNeKTpocTaTUIYECKas 3alllHTa.
3azemiieHIE ICKTPOIPUOOPOB




55

DNEKTPUYECKHM TOK, YCIOBHS €0
cyuiectBoBaHus. [10CTOSAHHBIN TOK.
Cuna toka. Hanpsbxkenue.
Conpotunenue. 3akoH Oma aJist
yJacTKa Ienu

56

[NocnenoBarenbHOE, apauIeIbHOE,
CMEIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIaboparopHas padoTa
«M3y4eHne cMeIaHHOTO COCTUHECHUS
PE3UCTOPOBY

0.5

bubnunoreka [JOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOITHOCTH IEKTPUIECKOTO
Toka. 3akoH J[xoyns-Jlenma

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa A1 TOJTHOM (3aMKHYTOM )
anekTpuyeckoi nenu. Koporkoe
3ambIkanue. JlabopaTopHas padora
«M3mepenne D/IC ncrtounuka Toka u
€Tr0 BHYTPEHHETO COIPOTHBIICHUS

0.5

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

59

DIIEKTPOHHAs TPOBOJIUMOCTb TBEPBIX
METaJIOB. 3aBUCHMOCTE
COTNPOTHUBIICHUS METAJUIOB OT
TemiiepaTypbl. CBEpXIIPOBOIUMOCTh

60

DJEeKTPUUECKUHU TOK B BaKyyMe.
CBoucTBa AJIEKTPOHHBIX ITyYKOB

61

[TonynpoBoaHUKH, UX COOCTBEHHAS U

MpUMECHas MPOBOJUMOCTh. CBOUCTBA
p—n-niepexoja. [lomynpoBogHIUKOBBIE
npubopbI

but6mmoreka [{JOK
https://m.edsoo.ru/ff0c84ae

62

DNEeKTpUUECKUH TOK B pacTBOPax U
pacIuIaBax 3JIEKTPOJIUTOB.

bubmunoreka LIOK
https://m.edsoo.ru/ff0c82ba




DIeKTpOTUTHYECKAs TUCCOIHALIS.
DIeKTpoIHn3

3HCKTpI/I‘lCCKI/II/IV TOK B ra3sax.

63 CamocCTOsITeTbHBIN U | bubmuorexa [JOK
HECAMOCTOSITENbHBIN pa3psia. MosHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnekTpuueckue mprudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bu6nuorexa IIOK
npuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O6006maromuii ypok | bubnuorexa [JOK
«DNEeKTPOIMHAMUKAY» https://m.edsoo.ru/ff0c88be
KonTponbhas padota no teme

66 «Inexrpocraruka. [locTosHHBIN 1 bubmmoreka [JOK
3neKTpudecKkuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CpeIax»

67 PesepsHblil ypok. KonTponbHast | Bubmuoreka [JOK
pabora o Teme "DIeKTpoIuHaMHUKa" https://m.edsoo0.ru/ff0c8c56

68 PesepBHelIil ypok. O600marmui ypox | bu6muoreka [IOK

oo temaM 10 kiacca

https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KJTACC

KosmmuectBo yacos DJIEeKTPOHHbIE
(1]
J]:;-H Tema ypoka Beero Kontpoasnsbie | IIpakTnyeckue f:;:eﬂl/lﬂ :)l;[:)bal;(:)]:;fenbﬂme
padoThI padoThI pecypen
[TocTosiHHBIC MAarHUTHI U UX

1 B3anNMOJercTBHE. MarHUTHOE TIOJIE. 1 bu6mmoreka [IOK
Bexrop MaruuTHOM MHAYKUMH. JInHUM https://m.edsoo.ru/ff0c9778
MAarHUTHON UHAYKIIMH
MarauTHoO€ 1oJie MPOBOIHUKA C

) ToKOM. OnbIT Opcreaa. 1 bubnuorexa [JOK
B3aumoneiicTBre MpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopnas pabora «M3yuenue | | bubmuoreka [JOK
MarHUTHOTO TOJIA KaTYIIKHA C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBe MarHUTHOTO II0OJI Ha
IIPOBOAHMK ¢ TOKOM. Cuiia Amnepa.

4 Jlaboparopuas pabota | ) bubmmoreka [JOK
«Uccnenosanue nerucTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBrE€ MarHUTHOTO MOJIS HA

5 JBIKYIIYIOCS 3apSDKEHHYIO YaCTHUILy. | bubmmorexa [IOK
Cuna Jlopennia. PaGota cuiibt https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas uHAyKus. [loTok

6 BEKTOpa MarHUTHOM uHaykuuu. 31C 1

HUHAYKIUUA. 3akoH SHGKTpOMaFHHTHOﬁ




nHaykunn Papanes

Jlaboparopnas pabota
«MccnenoBanue sBICHUS
AIIEKTPOMATHUTHOW WHIYKIIHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal 50

NHnykTuBHOCTH. SIBIEHUE
camonHaykiuu. IIC caMOMHIyKIHH.
DHeprusi MarHUTHOTO MOJIsl KATYLIKH €
TOKOM. DJIEKTPOMArHuTHOE I0Je

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue yCTporucTBa U UX
IIPUMEHEHHUE: TOCTOSIHHBIE MAarHUTHI,
ANIEKTPOMArHuThl, MIEKTPOIBUTaTEIb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHLI,
WHIYKLIUOHHAs [1eYb

10

O6o0maromuii ypok « MarHuTHOE
moJie. DIeKTPOMarHUTHAS WHITYKIIHSDY

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cab82

11

Konrponsnas padora no teme
«MaruurtHoe 1nosie.
SJICKTpOMaFHI/ITHaﬂ UHIAYKOUS»

bu6nunoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OO/IHBIE MEXaHUUECKUE
Kosiebanus. 'apMoHnUYecKue
KosiebaHus. Y paBHEHUE
TapMOHHYECKHUX KOJICOaHMIA.
[IpeBpatieHue sHepruu

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

13

JlaGopatopHas pabota
«HccnenoBanue 3aBUCUMOCTH
neproja Majblx KojaeOaHui rpy3a Ha
HUTH OT JJIMHBI HUTH ¥ MacChl TPy3a»

14

Konebarenbubid KOHTYp. CBOOOIHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHus B

bubmuoreka [JOK
https://m.edsoo.ru/ff0cb820




UJeabHOM K0J1e0aTeIbHOM KOHTYpE.
AHaNorus MeX1y MEXaHUYECKUMHU U
AJIEKTPOMArHUTHBIMU KOJICOAHUSIMU

15

®opmyna Tomcona. 3akon
COXpaHEHHs YHEPTUU B HJICATbHOM
K0J1e0aTeIbHOM KOHTYpE

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBneHue 0 3aTyXarOMIUX
KosneOaHusx. BelHyXIeHHBIC
MexaHH4eCcKHe Koiebanus. Pe3onanc.
BBIHy)I([[eHHBIC BHCKTpOMaFHI/ITHBIe
KoaeOaHus

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

17

[lepemenHbI TOK. CHHYCOMIANIBHBIN
[IEpEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYIHOE U
JICUCTBYIOILIEEC 3HAYCHHUE CUJIBI TOKA U
HaNpsHKEHUS

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmarop. [Ipoussoactso,
nepeaaya u norpedieHue
JIEKTPUYECKON S3HEPTUU

19

Y CTpoHCTBO U MPAKTUYECKOE
MPUMEHEHHE AJIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JUHUHI 3JeKTporepeaayd

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TTPU
IIPOM3BOJICTBE IEKTPOIHEPTUH.
KynbTrypa ucnonp3oBaHus
AJIEKTPO3HEPTUH B TOBCEIHEBHOU
JKU3HU

21

Mexanndeckue BOJIHBI, YCJIOBUSA

bu6mmoreka [IOK




pactipoctpanenus. [lepuoa. Cxopocth
pacTipoCTpaHEHUS ¥ JTHHA BOJTHEI.
[Tomiepevnbie ¥ MPOJIOJIEHBIC BOJTHBI

https://m.edsoo.ru/ff0cca54

3Byk. CKkopocTb 3BYyKa. [ poMKOCTh

bubmuoreka [JOK

22
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHbIE BOJIHBI, UX
23 CBOMCTBa U ckopocTs. [Ikana brbmmorexa [TOK
P ' https://m.edsoo.ru/ff0ccfe
AIEKTPOMArHUTHBIX BOJIH
[TpuHIUTIBEI paTuOCBS3H U
24 TeneBuaeHus. Pa3Butue cpencTs
cBs13u. Paguonokanus
75 Konrponsnas padora «Konebanus u bubnuorexa [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc618
IIpssMonuHENHOE pacpoCTpaHEeHUe
26 CBETa B OJHOPOJHOM Cpele. bubnunoreka [JOK
ToueuHbIl UICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkeHue cBeTa. 3aKOHbI
27 orpaxeHus csera. [locrpoenue bubmmorexa [TOK
p o p https://m.edsoo.ru/ff0cd4e0
M300paXeHUH B IJIOCKOM 3epKalie
[Ipenomnenue ceta. [lonHoe
73 BHyTpeHHee oTpaxeHnue. [IpenenbHbin bubnuorexa [JOK
Y01 IIOJHOI'0 BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpa’KEHUS
29 Jlabopartopnas pabota «M3mepenne bubnuorexa [JOK
MMOKAa3aTeIIs MPETOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
30 JIunssl. [TocTpoenue nzobpaxkenuii B bubnmnoreka [JOK

nuH3e. PopMmylia TOHKOM JIMH3HI.

https://m.edsoo.ru/ff0cddle




VYBenuueHue JIUH3bI

Jlaboparopnas pabota

31 «HccnenoBanre CBOMCTB
M300paKEHUI B TUH3AX)
Hucnepcus ceeta. Cii0xKHBINA COCTaB
1 oenoro ceera. L{et. JJabopaToprast
pabora «HabmroaeHue aucnepcun
CBETa»
1 Wnrepdepennus ceeta. dudpaxius bubnnorexa [JOK
cBerta. [ludpakurionnas pemeTka https://m.edsoo.ru/ff0ced22
34 ITonnepeyHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspusanus cera https://m.edsoo.ru/ff0cf02e
15 OnTuueckue mpruOOPHI U YCTPOICTBA U
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUS
['panuIBl TPUMEHUMOCTH
16 KJIaCCHYECKOW MexaHuKH. [locTynarsl bubnuorexa [JOK
CIelMaIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTD OJHOBPEMEHHOCTH.
37 3aMeIeHre BpEMEHH U COKPAII[EHIE Bubmuorexa LOK
p P https://m.edsoo.ru/ff0cfa42
JUTMHBI
DHeprusi U UMITYJIbC PEISATUBUCTCKOU
. bubmuoreka [JOK
38 gacTulbl. CBS3b MAaCChl C SHEPTUEH U
https://m.edsoo.ru/ff0cfc68
HUMITYJILCOM. DHEPTHUS TIOKOS
KonrponsHas padora «OnTHKa.
39 OCHOBBI crIelIUaIbHOU TEOPUH bubmorexa HOK
p https://m.edsoo.ru/ff0cf610
OTHOCHUTEIbHOCTH
40 ®otonsl. opmyina [lnanka. Jueprus bubnuoreka [JOK




U UMIIYJIbC OTOHA

https://m.edsoo.ru/ff0cfel6

OTKpLITI/IC 1 UCCIICAO0BAHUC

bu6mmoreka [JOK

41 .0 A.T.
(poroshexra. OnrTet https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonsl Gportorddexra. YpaBHeHHE
. 9 bubnuorexa [JOK
42 DuHmTernHa it potorddexra.
https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» ¢potodaddexra
JlaBnenue cBeta. OmbrTel I1. H.
43 JlebeneBa. Xumudeckoe IEUCTBHUE bubmorexa [IOK
AeBd. a https://m.edsoo.ru/ff0d04a6
CBeTa
TexHudeckue yCcTponucTea u
MPaKTUYECKOE IPUMEHEHHUE:
44
¢doTodIeMeHT, POTOTATIHK,
COJIHEUHas OaTapesi, CBETOIUO]
45 Pemenue 3agad mo reme «3J€MEHTBI bubmuoreka [JOK
KBAHTOBOM OIITHUKH https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. OnbBITEI
46 Pezepdopaa mo paccesHuro a-4yactu bubmorexa HOK
PROpAa O p t https://m.edsoo.rw/fR0d09 1a
[Inanerapnas monens aToma
bu6mmoreka [IOK
47 IT b
OCTYATHL bopa https://m.edsoo.ru/ff0d0Oafa
Nznydyenue u noriomenrue GoTOHOB
48 IIPH TIEPEX0JIc aTOMa C OJTHOT'O YPOBHSA bubmorexa HOK
p pexoA . g yp https://m.edsoo.ru/ff0dOafa
SHEPruM Ha Apyroi. Buasl ciekTpoB
BomHoBEIe cBOMCTBA YacTHIl. BOIHBI
49 ne bpowuist. KoprryckymnsipHo- bubnuorexa [JOK

BOJTHOBOH Jyayin3M. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTyYCHHE

https://m.edsoo.ru/ff0d0cal




50

OTkpbITHE paTnOaKTUBHOCTH. OTBITHI
Pesepdopna no onpezenenuto cocrasa
PaIMOAKTUBHOTO U3ITyUCHUS

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CpoucTtBa anbda-, 6era-, ramma-
n3iydeHus. BinusHue
PaIMOAKTUBHOCTH Ha )KUBbIE
OpraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbga-pacna.
DNEeKTPOHHBIM U TIO3UTPOHHBIH OeTa-
pacnazn. ['aMma-n3irydenue

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

53

OHeprus CBA3M HyKJIOHOB B S7pE.
Snepusle peakuuu. SAnepHbin
peaktop. [Ipobnembl, IEpCIIeKTUBHI,
JKOJIOTUYECKUE ACIIEKTHI AICPHOU
SHEPreTUKU

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHbIe YacTULbl. OTKpBITHE
NO3UTpoHA. MeTobl HAOMI0IeHHS U
PErucTpanyy dJIEMEHTAPHBIX YaCTHULL.
Kpyrusiit cron «®yHaaMeHTaabHbIe
B3auMoeuCTBUA. ENMHCTBO
(bu3nYeCKOH KapTUHBI MUPa»

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

55

Dtarnbl pa3BUTHS ACTPOHOMHUH.
IIpukiagHoe ¥ MUPOBO33PEHUECKOE
3HAaYEHUE acCTPOHOMUH. Bun
3Be€3aHOrO0 Heba. Co3Be3ausl, spKue
3BE3MbI, INTAHETHI, UX BUIUMOE
nBmxeHue. CollHEUHas cuctema

56

Comurte. ConHeunas akTHBHOCTb.




NcTtounuk sHeprun CosHIA U 3BE3]T

57

3BE3b1, NX OCHOBHEIC
XapaKTEPUCTUKU. 3BE3/bl [NIABHOU
I0CJI€I0BAaTENbHOCTU. BHYTpeHHEE
ctpoeHue 38€311. COBpeMEHHbIE
IIPEJICTABICHUS O IPOUCXOXKICHUU U
sBositonnu CosHIA U 3BE3]

58

Muneunsin I1yTe — Hama ['anaktuka.
ITonoxxenne u npuxenue ConHua B
lanakruke. ['anaktuku. YepHpie
JBIPHI B IIpax raJaKkTUK

59

Bcenennas. Pa3zberanue rajgakTHK.
Teopus bosbioro B3psiBa.
PennkroBoe nsnyueHue.
MeraranakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUUT

61

KonTponbHas pabota «eMeHTHI
aCTPOHOMHUU U aCTPOPUIUKU»

62

O6o6matomuit ypok. Poib ¢usuku u
ACTPOHOMHUU B IKOHOMUYECKOI,
TEXHOJIOTUYECKOM, COLMATIbHON 1
ATUYECKOH cdepax NesTeTbHOCTH
YeIIoBeKa

63

O6o6maromuit ypok. Pois u Mecto
(GU3MKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAyYHOHN KapTUHE MUpa

64

O6o06maromuii ypok. Poib
(du3uIecKoi Teopuu B (HOPMUPOBAHUH
MpEACTaBICHUN 0 (hU3UUCCKOM




KapTUHE MHpa

O6o0maromuii ypok. Mecto
¢bu3nueckoil KapTHUHBI MUpa B 00IIEM

65 Py COBPEMEHHBIX €CTECTBEHHO- !
Hay4HBIX MPEJICTABICHUN O IPUPOJIC

66 Pe3epBHbIil ypok. MarHuTHOE moJIE. |
DneKkTpoMarHuTHasi UHAYKIUS
PesepBubIil ypok. OnTuka. OCHOBBI

67 CIIelMaIbHON TEOPUU 1
OTHOCUTENIbHOCTH
Pesepunniii ypok. KBantoBas usuka.

68 3JICI\I/I)€HTBI};,I::TpOHOMI/II/I u ! 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0d 1784
acTpo(u3uKH
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




YYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA30BATEJLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISI YYEHUKA

» Gusuka, 10 kinace/ Msikumes I'.41., byxosues b.b., Corckuit H.H.; nox
penakiueit [TapdpentreBoit H.A. AxuronepHoe o61mecTBo «M3narenbcTBo
«IIpocsemenue»

» dusuka, 11 kmace/ Maxumes I'.J1., byxosues b.b., Yapyrun B.M.; on
penakuueit [lapdentreBoit H.A. Akuinoneproe obmiectBo «M3naTenscTBo

«IIpocseuienue»

METOANYECKHUE MATEPHUAJIbBI V1A YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

resh.edu.ru
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