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HHOACHUTEJIBHASA 3ATINCKA

[TporpamMma no ¢uzrke 6a30BOro ypoBHsI Ha YPOBHE CpeJHEro obuiero oopa3oBaHus pa3padboTana
Ha OCHOBE TOJIOKEHUH M TpeOOBaHUM K pe3ybTaTaM OCBOCHHUSI OCHOBHOW 00pa30BaTENbHOM MPOTrPaMMBl,
npeacrasieHHbXx B @I'OC COO, a takxke ¢ yu€ToMm denepanbHoi pabodeld mporpaMMbl BOCIIUTAHUS
KOHLEMIMH TpenofaBaHus ydeOHoro mnpeamera «Pus3mka» B 00pa3oBaTeNbHBIX OpPraHU3ALMAX
Poccwuiickoii @enepanuu, peamu3yoNMX OCHOBHbBIE 00pa30BaTeIbHBIC POIPAMMBI.

Copnepxanue nporpammbl 10 (HU3MKE HAMpaBiIeHO Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOH
KapTUHBI Mupa oOy4atommxcs 10—11 kimaccoB npu oOyueHnn ux (u3nke Ha 0a30BOM ypOBHE Ha OCHOBE
CUCTEMHO-JISATEIILHOCTHOTO noxoaa. [Iporpamma no ¢usuke coorBercTByeT TpeboBanusm GI'OC COO
K IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3yibTaTaM OOydYeHHs, a TakKKe
YUUTHIBACT HEOOXOAMMOCTh peaji3alii MEXIMPEIMETHBIX CBsi3el (PU3MKM C ecTeCTBEHHO-HAYYHBIMH
yueOHBIMU TIpeIMeTaMu. B Hell ompenenstoTcsi OCHOBHBIE LENH U3y4YeHUs] PU3UKH HA YPOBHE CPEIHETO
obmiero o0pa3oBaHuWs, IUITAHUPYEeMbIe pPE3yNbTaThl OCBOEHHS Kypca (PUBHMKH: JMYHOCTHBIC,
MeTanpeMETHbIC, TPeAMETHBIC (Ha 0a30BOM YPOBHE).

[TporpaMma mo (u3MKe BKIIOYACT:

¢ [UIAaHUPYEMbIC Ppe3yJbTaThl OCBOCHHS Kypca (u3MKH Ha 0a30BOM YpPOBHE, B TOM 4YHCIE

npeMEeTHBIE Pe3yIbTaTh 110 roJaM 00yUYCHUS;

e cogeprkanue yuyeOHoro npeamMera «Pu3nKay 1o rogam o0yueHHs.

O®u3nka KaKk Hayka O HamOoJiee OOIMMX 3aKOHAX TMPUPOMABI, BHICTYNAas B KadeCTBe y4eOHOTO
npeaMera B INKOJIE, BHOCHUT CYIIECTBCHHBIM BKJIaJ B CHCTEMY 3HAaHMH 00 OKpY’KarolleM MHpe.
konpHBIA Kypc (U3MKM — CHCTEMOOOpa3yIOLIMHA AJISl €CTECTBEHHO-HAYyYHBIX YUEOHBIX NPEIMETOB,
MOCKOJIBKY (pr3HYeCcKHe 3aKOHBI JIeXKaT B OCHOBE IPOLIECCOB U SBJICHUHN, N3y4aeMbIX XUMHUEH, ONOJIOTHEH,
¢usnyeckoii reorpadueii u actpoHomueii. Mcnoib30BaHNe U AKTUBHOE TPUMEHEHUE (PU3UUCCKUX 3HAHUIM
OTIpeJieNIIeT XapaKTep W Pa3BUTHUE Pa3HOOOPA3HBIX TEXHOJOTHMH B cdepe SHEPreTHKH, TPaHCIOoPTa,
OCBOCHHSI KOCMOCa, TOJyYeHHsS HOBBIX MAaTEPHANOB C 33aJaHHBIMH CBOWCTBAMH W JpYrux. M3ydenue
(U3NKU BHOCUT OCHOBHOM BKJIa/I B (DOPMHPOBAaHUE €CTECTBEHHO-HAYYHON KapTHHBI MUpa 00yJaroImuxcs,
B (opMupoBaHHE yMEHHU MPUMEHITh HAYYHBI METOJi MO3HAHWs MPH BBHIOJIHEHUM HMH Yy4eOHBIX
HCCJIEI0BAaHUN.

B ocHOBY Kypca pu3MKH 171 YPOBHS CPEIHET0 00IIero 00pa3oBaHus MOJI0KEH Psijl UJCH, KOTOPhIC
MOYKHO paccMaTpUBaTh Kak MPUHIIMITBI €T0 TOCTPOCHUSI.

Hoes yenocmnocmu. B COOTBETCTBHM C HEHl Kypc SBISETCS JIOTHUECKH 3aBEPIIEHHBIM, OH
COJICP)KUT MaTepuall W3 BCEX pa3leNioB (DM3WKH, BKIIOYAET KaK BOIPOCH KIACCHYECKOW, TaK H
COBpEMEHHO! (PU3UKH.

Hoes ceneparuzayuu. B cooTBeTcTBHMH ¢ HEH Matepuall Kypca (QHU3MKH OOBEIUHEH BOKPYT
¢usnueckux Teopuid. Bemymum B Kypce sBisieTcs (OpMHUpOBaHHE IPEJCTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTepHH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. BEE peanu3anys TpEeANoNaraeT HCIOJb30BaHHE T'yMaHUTAapHOTO
noTeHnuana Gpu3n4eckoil HayKu, OCMBICIICHUE CBSI3U Pa3BUTHUS (DU3UKHU C pa3BUTHEM OOIIECTBA, a TAKKe
C MHPOBO33PEHYECKUMH, HPABCTBEHHBIMHU M DKOJIOTHYECKUMH MPOOIEMaMHU.

Hoes npuxnaonoil nanpaerennocmu. Kypce hbu3uky mpeamoiaaraeT 3HakOMCTBO € IITUPOKUM KPYTOM
TEXHUYECKUX U TEXHOJIOTMYECKHX MPIIIOKCHUN H3YIEHHBIX TEOPUH H 3aKOHOB.

Hoes sxonoeusayuu peannsyercsi IOCPEACTBOM BBEICHHS 3IEMEHTOB COACP)KaHUsl, MOCBIIIEHHBIX
9KOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C pa3BUTHEM TEXHUKU M TEXHOJOTHH, a
TaKxke 00CykIeHHs MpoOiIeM paoHaTBFHOTO PUPOAONOIB30BaHMS U SKOJIOTUIECKOM OE30MacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMH Kypca ()M3WKH Ha ypOBHE CpelHEero oOIIero o0pa3oBaHUs SIBISIOTCS
¢usnueckue Teopun (HopMHpPOBaHUE MPEACTABICHHNA O CTPYKTYpE MOCTPOEHHSA (PU3MUYECKON Teopuw,
ponu pyHAAMEHTAIBHBIX 3aKOHOB U MPUHIUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPUPOJE, TPaHUIax
NPUMEHUMOCTH TEOPHH, 7Sl OIMCAHMS €CTECTBEHHO-HAYYHBIX SABJICHUN U MPOLIECCOB).



CHUCTEMHO-/ICATeIBHOCTHBIA TMOAX0J B Kypce (U3UKH peaju3yercsl MpekaAe BCero 3a CYET
OpraHM3alMy dKCIICPUMEHTAIBHOM IesITeIbHOCTH o0yuaromuxcs. J{i1st 6a30Boro ypoBHs Kypca (GU3HKH —
9TO MCIHOJIB30BAHUE CUCTEMbI ()POHTATBHBIX KPATKOBPEMEHHBIX 3KCIICPHMEHTOB U J1a00paTOPHBIX padoT,
KOTOpbIC B TporpamMmMe no (U3MKe OOBbETMHEHBI B OOIIUI CIUCOK YYCHHUYECKHUX MPAKTUYSCKHUX paloT.
BhineneHue B yKka3aHHOM IepedHE J1a0OpaTOpHBIX pabOT, MPOBOAMMBIX IJIsi KOHTPOJS W OLCHKH,
OCYIICCTBIISICTCS] Y4aCTHUKAMK 00pa30BaTeNIbHOTO Mpoliecca UCXOAs U3 0COOCHHOCTEH TUIAHUPOBAHUS U
ocHamieHusi kaOuHera ¢usuku. [Ipu 3ToM obOecreunMBaeTCsi OBIAJCHHE OOYYAIOUIMMKCS YMEHUSIMHU
NPOBOJUTH KOCBEHHBIC M3MEPEHHUS, UCCIICOBAHMS 3aBUCUMOCTEH (PU3NYECKHX BEIMYMH U MOCTAHOBKY
OIIBITOB TI0 MTPOBEPKE MPEIUIOKECHHBIX TUIIOTE3.
Bonpiioe BHUMaHHE yIENSeTCS PEIICHHIO PacYETHBIX M KAa4yeCTBEHHBIX 3aaad. [lpu stom st
pacu€THBIX 3a7a4 TPHOPUTETOM SIBISIIOTCA 3aJayd C SBHO 33JaHHON (PM3MYECKOW MOJCTIbIO,
NO3BOJISIFOIIME TIPUMEHSATh N3y4YCeHHbBIC 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO paszeia Kypca, Tak U
UHTETPUPYS 3HAHHS U3 Pa3HbIX pa3fesoB. /s KaueCTBEHHBIX 3a/1a4 IPHOPUTETOM SIBIISIOTCS 3aaHusl Ha
00BsCHEHHE TPOTeKaHMs (PU3MYSCKUX SBJICHHNA M IPOLIECCOB B OKPYKAIOUICH XHU3HHU, TpeOyroIue
BBIOOpA (PU3NUECKOI MOJICIH JJIsl CUTYAIMH IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBun ¢ tpebdoBaHusiMu PI'OC COO k MaTepuaNibHO-TEXHHYECKOMY OOECIICUCHUIO
y4eOHOro rporecca 0a30BbIi ypOBeHb Kypca (DU3MKH Ha YPOBHE CPEIAHETO 00IIero o0pa3oBaHus JOKEH
U3y4aThCsl B YCIOBHUSX MPEJIMETHOrO KaOWHeTa (M3MKU WM B YCIOBHSX MHTETPHPOBAHHOTO KaOWHeTa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (U3MKM JOJDKHO OBITh HEOOXOIMMOE
7abopaTopHOE 00OpYIOBaHME Ui BBHITIOJIHCHUS YKa3aHHBIX B HporpamMMe Mo (U3UKe YUYCHHYECKUX
MPAKTHYECKUX paboT U AEMOHCTPAIIIOHHOE 000PYTIOBaHHE.
JlemoHcTpauonHoe obopyaoBaHue (POPMUPYETCS B COOTBETCTBUM C MPUHIIMIIOM MUHHUMAJIBHOM
JIOCTATOYHOCTH M OO0ECIEUUBACT IMOCTAHOBKY IMEPEUUCICHHBIX B IMpOrpaMMe Mo (DU3MKE KIHOYEBBIX
JEMOHCTpaMi  JUIi  HMCCIICZOBAaHUS HM3Y4YaeMbIX SBJICHUH U  TPOLECCOB, OMIUPUYCCKHX U
(byHAaMEHTATBHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHU.
JlabopatopHoe 000OpyIOBaHHE JJISl YYCHUYECKUX MPAKTHUYECKUX PaboT (HOopMHUpYyeTCsl B BHUJC
TEMATUYEeCKUX KOMILJICKTOB M O0ECIeUYnBacTCS B pacu€Te OJHOrO KOMIUIEKTa HAa JIByX OOYYaIOIIMXCA.
TemaTHuecKUe KOMIUIEKTHI JJAOOPATOPHOTO 000PYI0BAHUS TOJKHBI OBITH MOCTPOSHBI HA KOMILICKCHOM
WCIIOJIb30BAaHUU AHATIOTOBBIX U IIU(POBBIX MPHOOPOB, & TAKIKE KOMIBIOTEPHBIX U3MEPUTEILHBIX CUCTEM B
BuJIe U(POBHIX JTab0opaTOpHil.
OCHOBHBIMH IIEJIIMU M3Yy4UeHHsI (GU3UKU B 00IIEeM 00pa30BaAHUU SIBIISIOTCS:
e popMHUpOBaHHE HHTEpeca U CTPEMJICHUS OOYYaIOMIMXCS K HAYYHOMY H3YYEHHIO HPHUPO/IbI,
Pa3BUTHE MX MHTEIUICKTYaJIbHBIX U TBOPUYCCKUX CIIOCOOHOCTEH;

® pa3BUTHUE MPEJCTABICHUI O HAYYHOM METOJIE TMO3HAHUS U (POPMHPOBAHUE HCCIIEIOBATEIBCKOTO
OTHOIIIEHUS K OKPY/KAFOIIMM SIBIIEHHSIM;

¢ GOopMHPOBaHKE HAYYHOTO MUPOBO33PEHHS KaK pe3ybTaTa U3yUCHHSI OCHOB CTPOCHHUS MATEPUU U
(byHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

o opMHPOBaHKE YMEHHUIT OOBACHSITE SBJICHUS C UCMOJIL30BAHUEM (DPU3MUYCCKHUX 3HAHUHN M HAyYHBIX
JIOKa3aTeJbCTB;

e popMHUpOBaHKE TMPEACTABICHUI O POMU (DU3UKH ISl PA3BUTHS JPYTHX E€CTECTBEHHBIX HAYK,
TEXHUKH ¥ TEXHOJOTHH.

JocTmwkeHne 3THX Iienell o0ecreunBaeTcs peleHneM CIeIyIOMUX 3a1ad B MPOIecce U3y4YeHHs
Kypca (H3UKH Ha ypOBHE CPEIHEro 001Iero o0pa3oBaHus:

® IPUOOpETCHNE CUCTEMBI 3HAHUH 00 OOIIMX (QHU3MUYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPUSIX,

BKIIIOYAsT MEXaHUKY, MOJIEKYJSPHYIO (QHU3HUKY, DJIEKTPOJWHAMHKY, KBAaHTOBYIO (GHU3UKY H
3JIEMEHTHI aCTPODHUUKH;

¢ GOpMHPOBAHHE YMCHHU NPHUMEHITh TEOPETHUCCKHE 3HAHUSA JUIS OOBSICHCHUS (PHU3MUYCCKHUX

SIBTICHUH B IMIPHUPOJIC U JUTS NPUHSATHS PAKTHUECKUX PEIICHUH B TIOBCETHEBHOM KHU3HMU;



® OCBOCHHE CIIOCOOOB PEILICHHUS Pa3IMYHBIX 3a7a4 ¢ SIBHO 3aJaHHOW (PU3NUIECKON MOMAEIBIO, 3a/1a4,
MOJIPa3yMEBaIONINX CAMOCTOSTENILHOE CO3/[aHNe (PU3MYECKON MOJICIH, aJIcKBATHON YCIOBUSM
3a/1a4u;

® IOHMMaHUe (PU3UYCCKUX OCHOB M TMPHUHIMIIOB JICHCTBUS TEXHUYECKUX YCTPOKMCTB U
TEXHOJIOTHUYECKHX TPOIECCOB, UX BIHSHUS HA OKPYKAIOIIYIO CPEY;

® OBJIAJICHMEC METOJAaMH CaMOCTOSTEIBHOIO IUIAHHUPOBAHHUS M  TPOBEACHUS  (DU3MUSCKUX
SKCIICPUMEHTOB, aHAJIM3a M WHTEPIpPEeTalud WH(OPMAIUHU, ONPEACICHHS IOCTOBEPHOCTH
MOJTy4YEHHOT'O PEe3yJIbTaTa;

® CO3JaHUE YCJIOBHM Ui PAa3BUTHUA YMEHHMM IPOEKTHO-UCCIENOBATEIBCKOH, TBOPUYECKOU
JeSITeTbHOCTH.

Ha usydenue ¢usuku (0a30BBIi YPOBEHB) Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUSI OTBOJMUTCS
136 gacos: B 10 kiacce — 68 yacos (2 vaca B Henenro), B 11 kimacce — 68 yacoB (2 yaca B HEJICIIO).

[Mpeanaraemelii B mporpamMMe 1o (QU3MKE TMEpPeYeHb JIA0OPAaTOPHBIX M TMPAKTUYECKUX padoT
SBTISICTCSl PEKOMEHAOBAHHBIM, YUYHTENb AeNaeT BBIOOP MpOBEIEHHs Ja0opaTOpHBIX pabOT U OMBITOB C
yu€TOM MHAMBUIYAIBHBIX OCOOCHHOCTEH 00yYarOIIXCsl.

COJEP/KAHUE OBYUYEHMUSI

10 KJIACC

Pazjnen 1. ®u3uka U MeTOAbI HAYYHOT'0 MO3HAHUA
®uzuka — Hayka o mnpupoje. HayuHble MeToabl MMO3HAaHUA OKpy)karomero wmupa. Posb
JKCIICPUMEHTA U TEOPUU B MPOLIECCE MO3HAHUS MPUPOIBI. DKCIEPUMEHT B (DU3HKE.
MonenupoBanue Gpu3nuecKux SBICHUN U npoleccoB. Hayunbie runoressl. dusndeckue 3aKOHBI U
Teopuu. ['paHUIBI IPUMEHUMOCTH (U3NICCKUX 3aKOHOB. [IpUHITUI COOTBETCTRUSI.

Pons 1 MecTo pusuku B GOPMHPOBAHMH COBPEMEHHOW HAyYHOW KapTHHBI MHpPA, B IPAKTUYECKON
JeSITeNLHOCTH JIFOJIEH.

Lemoncmpayuu
AHanorossle ¥ UG POBEIE U3MEPUTETbHBIE TIPUOOPHI, KOMITLIOTEPHBIE TATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanndeckoe IBIKEHHE. OTHOCHTEIBHOCTh MEXaHHYECKOTOo IBIKeHWs. Cucrema OTCUETa.
TpaexTopusi.

ITepememenue, CKOPOCTh (CPEIHSS CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOPEHUE MaTePHAIIbHON
TOYKH, UX MPOEKIUU Ha OCU CUCTEMBI KOOpauHaT. CI0KeHHEe MEPEMEIICHUI U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOPEHHOE TMpSAMOJMHEWHOe JBrkKeHHe. ['paduku 3aBucMMoOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUSI, IIyTH U MEePEMEILEHUS MaTePUAIbHON TOUKU OT BPEMEHH.

CBo0OoHOE TIajieHne. Y CKOpeHHe CBOOOTHOTO MaICHUS.

KpuBonuneiinoe apmkenue. JBrkeHne MaTepUalbHOM TOUKH MO OKPY>KHOCTU C MOCTOSIHHOW IO
MOJIYJIF0O CKOpPOCTBIO. YTJOBas CKOpPOCTh, JMHEWHas ckopocTh. llepwong w yactota oOpaimeHus.
IlentpocTpeMuUTeILHOE YCKOPEHUE.

TexHuueckue yCTpPOMCTBa W NPAKTUUYECKOE MPUMEHEHHUE: CHUAOMETpP, IBUXKEHUE CHApAJOB,
LEIHbIE U pEMEHHBIE Mepeaayu.

Lemoncmpayuu

Mogenb cucteMbl OTCUETA, WILTIOCTPALU KHHEMATHUYECKUX XapaKTePUCTUK JTBUKCHUS.

IIpeobpazoBanme IBMKEHUH C CTIOIB30BAHUEM MTPOCTHIX MEXaHU3MOB.,

ITameHne Ten B BO3AyXE U B pa3peKECHHOM IMPOCTPAHCTBE.

Habmonenue nBrkeHus Tea, OpOIISHHOTO O] YTIIOM K TOPH30HTY M TOPH30HTAIIBHO.

M3mepenne yckopeHus: CBOOOTHOTO MaIcHUSI.

Hampasnenue CKopoCTH IpH ABUKEHUH 110 OKPY)KHOCTH.



Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

N3yyenune HepaBHOMEPHOTO IBIKEHUS C LIEIBIO OMPEEICHISI MTHOBEHHON CKOPOCTH.

UccnenoBanue COOTHOIICHUS MEXIY MYTSMU, HPOUIEHHBIMH TEJIOM 3a MOCIEI0BaTEIbHEBIC
paBHBIC TPOMEXKYTKH BPEMEHHU IMPH PABHOYCKOPEHHOM JBIDKCHHHM C HAYaJIbHON CKOPOCTBIO, PAaBHOM
HYIIIO.

N3yyenune nBrkeHUs MIAPUKa B BA3KOH KUJIKOCTH.

N3ydenune nBmxeHUs Te1a, OPOIICHHOTO TOPHU3OHTAIBHO.

Tema 2. Jlunamuxa

[IpuHuun otHocutTenbHOCcTH ['anmuned. IlepBelii 3akoH HbroToHa. HMHepuuanbHbIE CUCTEMBI
OTCU€Ta.

Macca Tena. Cuna. [punnun cynepmnosunuu cui. Bropoit 3akon HeloToHa mis mMaTepualbHON
Touku. Tperuit 3akoH HeroTOHA /1St MaTepuaibHBIX TOYCK.

3akoH BceMupHoro tarorenus. Cuia Tsoxectu. [lepBast kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3axkoH 'yka. Bec tena.

Tpenve. Buasl Tpenus (mokos, cKoibkeHus, kadenus). Cuma tpenus. Cyxoe Tpenue. Cuna
TPEHMS CKOJIKEHUS U cHila TpeHus mokos. Koadduiment tpenus. Cria COMPOTHUBICHUS TP JBUKCHUN
TeJa B )KUIKOCTU WJIH Tase.

[MocTynarenpHOE U BpaliaTeIbHOE IBMKEHUE a0COTIOTHO TBEPIOTO TeTa.

MOMEHT cuJibl OTHOCUTENBHO OCH BpalleHus. [1nedo cuiibl. Y cinoBusi paBHOBECHUS TBEPOTO TENA.

Texnudeckue  yCTpOWCTBA M MPAKTUYECKOE TNPUMEHEHHE: TMOAIIUIHUKYA, JIBHKCHHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Lemoncmpayuu

SBneHue uHepLUuH.

CpaBHEHHE MacC B3aUMOJACUCTBYIOIIUX TEIL.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CroxeHue CHIL.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehOpMaIi.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOAbEME U MaJICHUU.

CpaBHEHHE CUJI TPEHUSA [TOKOS, KAYEHUS U CKOJIbKEHUSI.

YcnoBust paBHOBeCHs TBEPIOTO Tena. Bunbl paBHOBECH .

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

Nzydenune nBmkeHNs Opycka 1Mo HAKJIOHHOW IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIONINX B IPYKUHE U PE3UHOBOM 00pasiie, OT
ux aedopmanmu.

HUccnenoanue yciaoBuil paBHOBecHs TBEPAOTO TeJa, UMEIOIIET0 OCh BpaICHUSI.

Tema 3. 3axonwvl coxpanenun 6 MexanHuke

WMiynsec MaTepuanbHOW TOYKHM (Tena), CHCTEMbl MaTEpHaNbHBIX TOuYeK. VMIynbC cuibl U
W3MEHEHHE UMITYJIbCa Telld. 3aKOH COXPaHEHUS UMITyJIbca. PeakTUBHOE NBUKEHUE.

PaGora cuibl. MOITHOCTE CHITBI.

Kunernueckas sHeprusi MaTepualibHON Touku. TeopeMa 00 N3MEHEHUH KHHETHYECKON SHEPTHH.

[TotenuuanbHas sHeprus. [loTeHIMaAbHAsS SHEPrUs YHOPYro AePOPMHPOBAHHON MPYKUHBL
TToTentuanpHas JHEPTHUS Tella BOIM3U MOBEPXHOCTH 3EMITH.

IToTennnanpHBIE 1 HETTOTEHITHAIbHBIE CHIBl. CBA3b paOOTHI HEMOTEHIIMATBHBIX CHJI C H3MEHEHHEM
MEXaHWYeCKOW IHEPTHH CUCTEMBI Tel. 3aKOH COXPaHEHHUS MEXaHIMYECKOH SHEPTHH.

Ynpyrue u Heynpyrue CTOJKHOBEHHS.

TexHUuecKue yCcTporcTBa U MPaKTUYECKOE MPUMEHEHUE: BOJAOMET, KOIEP, MPY>KUHHBIN MUCTOJIET,
JIBUJKECHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.



PeakTuBHOE ABMKEHUE.

[epexo1 NOTEHIIMATBLHOW YHEPTUU B KHHETHYECKYIO ¥ O0paTHO.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomoi

N3zydenune abCOMOTHO HEYNPYTOro yiapa ¢ MOMOIIBIO ABYX OJAMHAKOBBIX HUTSIHBIX MasTHUKOB.

Hccnenopanue cBsizu paOOTHl CHJIBI ¢ U3MCHCHHMEM MEXaHMUYECKOW JHEPrHMHM Teja Ha MpUMeEpe
PaCTSKEHUST PE3UHOBOTO JKI'yTa.

Paznen 3. MoJekyasipaas pu3nka 1 TepMOAUHAMHAKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOI Meopuu

OCHOBHBIE TIONOXKEHHSI MOJICKYJISIPHO-KHHETUYECKOM TEOPHH W HMX OIBITHOE OOOCHOBaHUE.
BpoynoBckoe nBwkenue. duddysus. Xapaktep ABMWKEHUS W B3aUMOJCHCTBUS YacTHUIl BEIECTBA.
Mogenu cTpoeHuUs ra3oB, JKUAKOCTEH M TBEPIBIX T€N U OOBSCHEHHE CBOMCTB BELIECTBA Ha OCHOBE 3THX
Mozeneil. Macca u pazmepsl Mosekyi. KomnuectBo Benectsa. [loctostnaas ABorazpo.

TemnoBoe paBHoBecue. TemnepaTtypa u e€ uzmepenue. lllkana remneparyp Lenbcus.

Mopnens wuaeanpHoro rasa. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KHHETHYECKOH Teopuu
UeaNbHOro Taza. AOCONIOTHAasl TeMmIeparypa Kak Mepa cpeJHed KWHETHYEeCKOW DHEPTruH TEIIOBOTO
nBrkeHus dactul] rasa. llkama temnepatyp KenbBuna. ['azoBble 3akoHBI. YpaBHeHue MeHpaeneeBa—
Knanetipona. 3akon Jansrona. M3omporiecchl B ucaIbHOM Ta3e ¢ MOCTOSIHHBIM KOJUYECTBOM BEIIECTBA.
I'paduueckoe npencraBaeHne H30MPOLIECCOB: U30TEpPMa, H30X0pa, n300apa.

TexHUUECKHE YCTPOMCTBA U IPAKTHUECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Lemoncmpayuu

OMnBITHI, TOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BEecTBa, (poTorpaduy MONEKYI OPraHUIeCKHX
COEIUHEHHU.

OnbiTel 10 1UddY31n KUAKOCTEH U ra30B.

Mopnens OpOyHOBCKOTO JIBHKEHUSL.

Mogens onsita lllTepHa.

OnBbITHL, AOKA3bIBAIOIIUE CYLIECTBOBAHUE MEXMOJIEKYJISIPHOIO B3aUMOICUCTBHUSI.

Mogenb, WLTIOCTpUPYIOIIAs IPUPOLY JABICHUS Ia3a Ha CTEHKU COCYAA.

OIBITHL, WUTIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS HI€AaJIBbHOrO ras3a, U30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

OmnpefeneHne Macchl BO3/yXa B KIIACCHOW KOMHATE Ha OCHOBE HM3MepeHWH 00BhEMa KOMHATHI,
JIABJICHUS U TEMIIEPATYPHI BO3yXa B HEM.

HccnepoBanue 3aBUCUMOCTH MEKTY MTApaMETpaMH COCTOSIHUS pa3pesKEHHOTO Tasa.

Tema 2. Ocnoswvt mepmoounamuxu

TepmoauHamuueckasi cucteMa. BHYTpeHHsISI SHEpPrusi TEPMOAMHAMUYECKONH CHUCTEMBI U CIIOCOOBI
e m3meHeHus. KonmuecTBo TerioTsl u padota. BHyTpeHHsS1 3HEPrHsi 0HOATOMHOIO HICAIBHOTO Ta3a.
Bune! Tennonepenayn: TEMIONPOBOAHOCTh, KOHBEKIMS, U3JIydYEHHUE. Y IeTbHAs TEMIIOEMKOCTh BELIECTBA.
KonnuecTBo TEMIOTH NpH TeIIonepeaaye.

[lonsatne 06 amgmabatHOM mponecce. llepBriii 3akoH TepMoAMHAMHKH. [IprMeHeHME MepBOro
3aKOHa TEPMOJMHAMHUKY K H30TpoiieccaM. [ padudeckas vHTeprpeTanus paboThl rasa.

Btopoii 3akon TepMoaumHaMuKyd. HeoOpaTUMOCTh MPOIIECCOB B IPUPOSIE.

TenmoBsle Mamuebl. [IpUHIMOBL IEeHCTBUS TETUIOBBIX MammH. [IpeoOpazoBaHusi »HEprud B
TermoBbIX MammHax. Ko3ddunueHt mnonesHoro aedctBus TteruoBoit mamuubl. [{ukn KaphHo u ero
K03(DPHUITUECHT TTOJIE3HOTO ASHCTBHS. DKOJIOTHUECKHE IPOOIIEMBI TEIIIOPHEPTETHKH.

TexHu4ecKue yCTpPOWCTBA M IPAKTUYECKOE NPUMEHEHHE: JIBUraTellb BHYTPEHHEIO CrOpaHus,
OBITOBOM XOJOAUIBHIK, KOHIUIIHOHED.

Jlemoncmpayuu

M3MmeHneHne BHyTpEHHEH SHEPTUH Tella IIPH COBEPIIEHUH paOdOThI: BRIJIET MPOOKH U3 OYTBHIIKH MO
JNCHCTBMEM  CXKaToOro BO3AyXa, HarpeBaHue »dbupa B JaTyHHOH TpyOKe myTéM  TpEHHUs
(BUICOIEMOHCTPAITHS).



W3MeHeHre BHYTpEHHEH SHEPTruu (TeMIepaTypsl) Tejia Ipu Teruionepenaye.

OnbIT M0 aAnabaTHOMY PACHIMPEHUIO BO3IyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoii TypOHHBI, ABUTaTENsl BHYTPEHHETO CrOPaHHs, PEaKTHBHOTO JBUIATESL.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomsi

N3mepeHue ynenbHON TEIIOEMKOCTH.

Tema 3. Azpecammnuie cocmoanun eeugecmea. Dazoevie nepexoovt

[MapooOpa3oBanue u KoHAeHcainus. McmapeHwe u kuneHue. AOCONIOTHAS W OTHOCUTEIIbHAs
BIXXHOCTh BO3Myxa. HacellmeHHbli mnap. YpenbHas TemioTa mnapooOpa3oBaHHs. 3aBHCUMOCTD
TEMIEPaTyphl KUIIEHUS OT JIaBJICHHUS.

TBépaoe teno. Kpucrannuueckue u amopgHbie Tena. AHU30TPOIUS CBOMCTB KpUCTAIOB. JKuakue

kpuctaibl. CoBpeMeHHbIe MaTepuaibl. [lnaBieHne u KpucTau3anus. Y JeiabHas TEIUIOTa [UIABICHHUS.
CyOnumarnus.

YpaBHeHHE TEIIOBOTO OanaHca.

TexHUYeCKHe YCTPONCTBA U MPAKTHUYCCKOS MPUMEHEHHE: THTPOMETP M TICUXPOMETP, KaJIOPUMETP,
TEXHOJIOTUH MMOJTYUYCHUS COBPEMCHHBIX MAaTCPUAJIOB, B TOM YHCJIC HAHOMATCPUAJIOB, © HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kuneune IIPpY MOHMKCHHOM OaBJICHHUU.

Crioco0bl U3MEPEHHUS BIAKHOCTH.

HaOimroieHre HarpeBaHus U TUIABJICHUS KPUCTAUTUYECKOTO BEIIECTRA.

JleMoHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

H3mMepenre OTHOCUTETHHON BIXKHOCTH BO3/IyXa.

Pasnesn 4. DneKTpoaHAMHKA

Tema 1. dnekmpocmamuxa

OnexTpu3anus Tel. DIeKTpudecKuil 3apsan. J[Ba Buma siexTpuyeckux 3apsaoB. [IpoBogHuKH,
JIUDIIEKTPUKH ¥ TTOMYTIPOBOIHUKH. 3aKOH COXPAHEHUS SIEKTPHUECKOTO 3apsa.

BzaumopeiictBue 3apanoB. 3akoH Kymona. TouyedHBIM 3I€KTpHUYECKUI 3apsin. DIEKTPHUYECKOE
nonie. Hanpsok€HHOCTH anekTprdeckoro nois. [IpuHimn cyneprno3urin 3neKTprudeckux monen. JImann
HANPSHKEHHOCTH JIEKTPUIECKOTO TIOJIS.

Pabora cun anektpocrarmdeckoro mods. [lotenmuan. PasHocte morteHimanoB. [IpoBogauku u
JIUDIIEKTPUKH B 3JICKTPOCTATHIECKOM ToJIe. JuaekTpudeckas MpOHUIIAeMOCTb.

OnekrpoémMkocTs.  KonpeHcaTop. ONEeKTpOEMKOCTh  IJIOCKOIO  KOHAEHCATOpAa.  DHEPrus
3apsKEHHOT0 KOHJIEHCAaTopa.

TexHn4yeckue YCTpPONMCTBA W MPAKTUYECKOE TPUMEHEHHUE: 3JEKTPOCKOI, 3JIEKTPOMETP,
3IIEKTPOCTATHYECKasl 3allTa, 3a3eMJICHUE 3JIEKTPONPHOOPOB, KOHIEHCATOP, KOMMPOBAIBHBIN amlmapar,
CTPYHHBII IpUHTEP.

Lemoncmpayuu

YeTpoiCcTBO M IPUHIMI IEHCTBHS AIEKTPOMETPA.

B3anmMopeiicTBue Ha3JIEKTPU30BaHHBIX TEI.

DIIEKTPUIECKOE TI0JIe 3apPsSHKCHHBIX TElL.

IIpOBOAHMKH B IEKTPOCTATHIECKOM TIOJIE.

DJeKTpocTaTHIecKas 3aIluTa.

JMDIeKTPUKY B 3JIEKTPOCTATHIECKOM TIOJIE.

3aBHUCHMOCTB IEKTPOEMKOCTH TIOCKOTO KOHIEHCATOPA OT IJIOMIAAN TUTACTHH, PACCTOSHHS MEXIY
HUMH U JUAJIEKTPHUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOT0 KOHASHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopule padbomol

M3Mepenue 351eKTpo€MKOCTH KOHIeHCaTopa.



Tema 2. llocmosannwtii an1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

ONeKTpUYEeCKU TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTpHUUECKOro Toka. Mcrounumku toka. Cuna
ToKa. IlocTOsIHHBIN TOK.

Hanpsoxenue. 3akon Oma Jyist yyacTka Ieu.

ONEeKTPUYECKOE COMPOTHBIEHHE. YAEIbHOE COINpOTUBIEHHE BemecTBa. llocnenoBarensHoe,
napajuieIbHOe, CMEIIAaHHOE COeIMHEHUE TPOBOAHHUKOB.

PaGota snexrpudeckoro Toka. 3akoH Jxxoynsi—JIenna. MonHOCTb 3EKTPUIECKOTO TOKA.

ONEeKTPOABIKYILAs CUJIa U BHYTPEHHEE CONPOTUBIICHNE HCTOYHUKA TOKa. 3akoH OMa Jij1sl HOJTHOU
(3aMKHYTOH) AnekTpudeckoi nenu. KopoTkoe 3amMblkaHue.

ONeKTpOHHasi MPOBOJUMOCTh TBEPIBIX METAIIOB. 3aBUCUMOCTH COINPOTUBIEHHS METAIJIOB OT
Temneparypsl. CBepXIpPOBOAUMOCTb.

OnekTpuyeckuil ToK B Bakyyme. CBONWCTBA 3JIEKTPOHHBIX ITYYKOB.

[MonynpoBoauuku. CoOCTBEHHAs ¥ IPUMECHAs! IPOBOAUMOCTH TOTYNpoBoAHNKOB. CBolicTBa p—N-
nepexoa. [1omynpoBoJHIKOBbIE IPUOOPHI.

OneKTpUYecKUil TOK B pacTBOpax M pacIuiaBax AJIEKTPOIUTOB. DIEKTPOIUTHUECKAsS TUCCOLIHAITUS.
DIEeKTPOIIH3.

OnexTpuyeckuil TOK B razax. CaMOCTOATENbHBII W HECAMOCTOSATENbHBIM pa3psia. MonHus.
IIna3zma.

TexHrndyeckne ycTpolcTBa M MpaKTUUYECKOe IPHUMEHEHHE: aMIIepMETp, BOJIBTMETP, PpeocTar,
WUCTOYHUKH TOKA, DIIEKTPOHATpEBATENbHBIC NPUOOPHI, 3JIEKTPOOCBETHTEIbHBIC MPUOOPHI, TEPMOMETP
COTIPOTHBIICHUsSI, BaKyyMHBIA IIHON, TEPMHUCTOPHI H (HOTOPE3UCTOPHI, TOIYHPOBOIHUKOBBIA THOI,
rajabBaHUKA.

Lemoncmpayuu

N3mepeHne cuibl TOKa U HAIPSDKEHUS.

3aBUCUMOCTh COMPOTUBIIEHUS LUIMHAPUYECKUX ITPOBOAHUKOB OT JJIMHBI, IUIOLAAHN MONEPEYHOro
CEUYEHUS U MaTepuaia.

CMelaHHoe COeIMHEHNE TIPOBOAHUKOB.

[IpsiMmoe u3MepeHue 3IeKTPOABUKYILEH cribl. KOpoTKOe 3aMblKaHHE TaJIbBAHUYECKOrO 3J€eMEHTa
U OLICHKA BHYTPEHHETO CONPOTUBJICHUSI.

3aBUCUMOCTh CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3psii 1 IpOBOAUMOCTD BO31yXa.

OIHOCTOPOHHSISI NPOBOAUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

N3yueHne cMemaHHOro COeTUHEHNSI PE3UCTOPOB.

W3mepenne 3neKTpoABHKYIIEH CHIIbI HCTOYHHKA TOKA U €r0 BHYTPEHHETO CONTPOTUBIICHUS.

Habmtonenue snekrponusa.

MesknpeaMeTHbIE CBSI3H

Uzyuenne kypca ¢usuku Oa3oBoro ypoBHs B 10 kiacce ocymecTBIIeTCS € y4ETOM
COJIEPKATENLHBIX MEXKIIPEIMETHBIX CBS3€H ¢ KypcaMH MaTeMaTUKH, OWOJOTMH, XUMHHU, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemuvie noHAmMuUsA, CBI3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO TO3HAHUS: ABIIECHHE,
Hay4HbI (akT, TUMOTe3a, (U3NYecKas BeIUYMHA, 3aKOH, TEOpHs, HaONIOJeHHEe, OSKCIICPUMEHT,
MOJEIINPOBAHUE, MOJEIIb, U3MEPEHUE.

Mamemamuka: pemeHre CUCTEMbl ypaBHEHUWH, IMHeWHas (QyHKIus, mapaboia, rumepbona, ux
rpayiku u CBOKMCTBA, TPUTOHOMETPUYECKHE (DYHKIIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOKIECTBO, BEKTOPBI M UX NPOEKIIMHA Ha OCU KOOPAMHAT, CIIOKEHUE BEKTOPOB.

buonoeua: mexanndyeckoe NBWKEHHE B KWBOW mpupoae, nuddysus, ocMOC, TETIO0OMEH JKHUBBIX
OpraHu3MOB (BUIBI TEIIONEPEIauH, TEIJIOBOE PABHOBECHE), IJIEKTPUUIECKHIE SABIICHHS B )KUBOU MPHUPOJIE.



Xumus: @IUCKPETHOE CTPOCHHWE BEIECTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJIb BEIIECTBa,
MOJISIpHasl Macca, TEIJIOBbIe CBOWCTBAa TBEPABIX TeJ, KUAKOCTEH M Ta30B, 3JIEKTPHUUECKHE CBOWMCTBA
METAJIIOB, DIEKTPOTUTHYECKAS TUCCOLIMALU, TaJbBaHUKA.

Teoepaghus: BIaxXHOCTb BO3yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeusi: mpeoOpa3oBaHME [IBWKCHHWH C WCIOIB30BAHUEM MEXaHU3MOB, YYET TpeHUS B
TeXHUKE, TOAIINITHUKHN, UCIOJIb30BaHUE 3aKOHA COXPAHECHHUSI UMITYJIbCa B TEXHHUKE (pakeTa, BOIOMET U
Jpyryue), ABUraTeilb BHYTPEHHETO CrOpaHus, MapoBas TypOuWHa, OBITOBOM XONOJMIBHHUK, KOHAMLIUOHED,
TEXHOJIOTHH TIOJIyYeHHsI COBPEMEHHBIX MaTepHalIOB, B TOM YMCIIE HAHOMATEPHAaJIOB, U HAHOTEXHOJIOTHH,
9NEKTPOCTaTHUECKasl  3aluTa, 3a3eMJICHHE OJIEKTPONpPUOOpPOB, KCEPOKC, CTPYHHBIH MpPHHTEP,
3NEKTPOHArpeBaTeNbHbIE TPUOOPEI, AMEKTPOOCBETHTENIbHBIE PHOOPHI, TAJIbBAHHKA.

11 KJIACC

Pazjnen 4. dnekTpoauHaMuka

Tema 3. Maznummnoe none. IneKmpoMazHUmMHAA UHOYKUUA

[TocrosiHHBIE MarHuThl. B3anmoaeicTBUE MOCTOSAHHBIX MAarHUTOB. MaruutHoe mone. Bektop
MAarHuTHOM WMHAyKUMH. [IpuHIuMN Cyneprno3uiyMyM MAarHUTHBIX IOJ€W. JIMHUM MarHUTHOM WHIYKLIMH.
KapTuna nuHMi MArHUTHOM MHITYKIIMW TIOJIS TOCTOSTHHBIX MarHUTOB.

MaruuTtHoe 1oJjie MPOBOJHMKA ¢ TOKOM. KapTuHa JMHUN MHAYKIUU MarHUTHOTO TOJS JJIMHHOTO
MPSIMOTO TMPOBOJAHHMKA M 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHHMKA, KAaTYHIKH ¢ TokoM. OmeIT DpcTena.
BzanmozeiicTBuE TPOBOJHUKOB C TOKOM.

Cuna Amiepa, e€ MOAyJIb U HApaBJICHUE.

Cuna Jlopenna, e€ Mooyl U HampaieHue. [[BrkeHue 3apspDKeHHOM 4YacTULbl B OJHOPOJHOM
MarHuTHOM Tmoie. Pabota cuitet Jlopenma.

SlBnenne  SnMeKTpOMarHWTHOW — WHAYKOUHM. [lOTOK  BeKTOpa  MarHUTHOW  WHIYKITUH.
DIEKTPOABIKYLIAS CUIIa MHAYKIUHU. 3aKOH 3JIEKTPOMAarHUTHOU HHAYKUUK Dapajesl.

Buxpepoe anekTpuueckoe moiie. DIEKTPOABIKYIIAs CHUIIa MHIYKLIUU B IPOBOJHUKE, IBIKYIIEMCS
MOCTYMATEIHHO B OJJHOPOTHOM MarHUTHOM TIOJIE.

[IpaBuio Jlenna.

NHayKTUBHOCTS. SIBIE€HUE CAMOMHIYKUIUU. DIEKTPOIBIKYILAS CUIa CAMOUHTYKIUU.

DHeprusi MarHUTHOT'O MOJIA KATYIIKU C TOKOM.

DIIEKTPOMarHUTHOE MOJIE.

TexHndyeckue  yCTpOHCTBA W MPAKTHYECKOE  TPUMEHEHHE:  TIOCTOSHHBIE  MarHHUTHI,
ANEKTPOMArHUTBI, AIEKTPOABUTATENb, YCKOPUTEIH SIEMEHTAPHBIX YaCTHL], UHIYKIUOHHAS TIeUb.

Lemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOIO Iy4YKa MATHUTHBIM ITTOJIEM.

JluHuY MHAYKIMY MarHUTHOTO TOJISL.

B3aumopeiicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuta Amriepa.

HeiictBue cunbl JIopeHIia Ha HOHBI JIEKTPOJIUTA.

SIBneHne >MeKTPOMarHUTHOW UHAYKITH.

IIpaBuio Jlenua.

3aBUCHMOCTB DJIEKTPOABIKYIIEH CHITBI HHIYKIIUH OT CKOPOCTH M3MEHEHHSI MarHUTHOT'O TTOTOKA.

SIBneHne caMOMHAYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopule padbomol

W3y4eHre MarHuTHOTO MOJISt KATYIIKH C TOKOM.

HWccnenoBanne neiicTBUS TOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.

HccnenoBanne SBIEHUS 3IEKTPOMArHUTHON HHIYKIIHH.



Pa3pnen 5. KoJsieGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUNHbIE KOAEOAHUA

KonebarenbHas cucrema. CBOOOJHBICE MeXaHWYECKHE KojecOaHus. ['apMoHHMUYEecKue KoJieOaHUs.
[lepuon, yacrora, ammutyaa u ¢asa xonebanuii. [IpykuHHBIA MasTHUK. MaTeMaTU4YeCKU MasTHUK.
YpaBHeHHE TApMOHUYECKUX KoJieOanwuii. [IpeBpalieHue SHEpruu Mpu rapMOHHUYECKUX KOJICOaHUIX.

KoneGartenbHbiii  koHTYp. CBOOOAHBIC  DIIGKTPOMArHUTHBIC  KOJICOAHWS B HJICATBHOM
KOJIeOaTeIbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHHYECKHMH W AJICKTPOMAarHUTHBIMH KOJICOAHUSMU.
®dopmyna ToMcoHa. 3aKOH COXPAHEHUS SHEPTUU B HJICATBEHOM KOJIe0aTSIIEHOM KOHTYPE.

[lpencraBnenne o 3aryxaroniux KojcOaHUsAX. BBIHYKICHHBIE MEXaHWYECKHE KOJeOaHWs.
Pe3onanc. BeiHyKICHHBIC SIEKTPOMAarHUTHBIC KOJICOaHUs.

[lepemennpiii Tok. CHHYCOMAANBHBIA TEPEMEHHBI TOK. MOIIHOCTh TEPEMEHHOTO TOKa.
AMIIIUTYIHOE U IEUCTBYIOIIEE 3HAUCHUE CUJIBI TOKA U HATIPSIKEHUSL.

Tpanchopmartop. IlpousBoiacTBO, mepeaada M MOTPeOJICHHUE  AJICKTPUYECKOHW  HEPrHUu.
DKOJIOTHUECKHUE PUCKU TIPHU MPOU3BOACTBE IEKTpodHeprun. KyapTypa UCIONB30BaHUS SIEKTPOIHEPTUH
B ITOBCEJTHEBHOM JKU3HU.

TexHu4eckue yCTpPOWCTBA M IPAKTUYECKOE INPHUMEHEHHE: 3JIEKTPUYECKUM 3BOHOK, IE€HEpaTop
MEPEMEHHOTO TOKA, TUHUH JICKTpOoIepeaad.

Jlemoncmpayuu

HccnenoBanne napamMeTpoB KojieOaTeNbHOH CHCTEMBbl (TPYXUHHBIA WM MaTeMaTHYECKHH
MAasITHUK).

Habmronenue 3aTyxaromux KoineOaHui.

HccnenoBanne CBOWCTB BBIHYKISHHBIX KOJIEOAHMI.

HabGmronenue pezoHanca.

CBOOOTHBIE ANIEKTPOMATrHUTHBIE KOJICOAHMUS.

OciuiorpaMMbl (3aBHCHMOCTH CHUTBI TOKA M HATIPSDKEHHSI OT BPEMEHH) IS IIEKTPOMArHUTHBIX
KOJICOaHHMIA.

Pe3oHanc mpu MOCIEAOBATENILHOM COEAWHEHWW PE3NCTOpa, KATYINIKA WHAYKTUBHOCTA U
KOHZIEHCaTOopa.

Mopnenb TUHUH AJIEKTPOTIepeIadm.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

HccnenoBanne 3aBUCHMOCTH TIEPUOJIa MATBIX KoJeOaHUH Tpy3a Ha HUTH OT JUIMHBI HUTH M MacChl
rpy3a.

HccnenoBanne mepeMEHHOTO TOKa B €N M3 TOCIENOBATEIbHO COSAMHEHHBIX KOHJEHCATOpA,
KaTYIIKWA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNIHbIE 60IHbL

MexaHnndeckue BOJHBI, yCioBHs pacnpoctpaHeHus. [lepuon. CkopocTh pacnmpoCTpaHEHUS U
JutHA BOJIHEL [lomepeunsie 1 mpo1oNibHbIe BONHBL. VHTepdepeHius u udpakiws MeXaHHIECKUX BOJIH.

3Byk. CxopocThb 3ByKa. I poMkocTb 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONIEKTPOMAarHUTHBIC BOJIHBI. Y CJIOBUSL M3JIY4YEHHUS JJICKTPOMArHUTHBIX BOJH. Bzaumnas
opueHTanus BekTopoB E, B, V B anexTtpoMarauTHONW BosiHE. CBOWCTBA DJICKTPOMATHHUTHBIX BOJIH:
OTpa)keHHUE, MPEJIOMIICHUE, MOJIApU3alus, qudpakius, uHTepdeperims. CKOpoCcTh IEKTPOMArHUTHBIX
BOJIH.

[lIxama 37eKTpOMAarHUTHEIX BOJIH. [[puMeHEHNE ITIEKTPOMAarHUTHBIX BOJTH B TEXHUKE U OBITY.

[IpuHIHITEI pagroCBsI3Y U TeneBuAeHUS. Pagnonokamnms.

DNEeKTPOMarHuTHOE 3arps3HEHNE OKPYIKAIOIIEeH CpeIbl.

TexHn4yeckne YCTpPOHCTBA W MPaKTHYECKOe IMPUMEHEHHe: MYy3bIKallbHbIe WHCTPYMEHTEI,
YIIbTPa3ByKOBas NWArHOCTHKA B TEXHWKE W METUIIMHE, pajap, paAuoNpuEéMHUK, TEJIEBU30DP, aHTEHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

O06pazoBanue U pacrpocTpaHEHUE MONEPEYHBIX U MPOIOJIbHBIX BOJH.



Konebmomeecs Teno Kak HCTOUYHUK 3BYKA.

Habmionenue otpaskeHus ¥ IPETOMIICHHUS MEXaHUYECKUX BOJH.

Habmonenue natepdeperunn u Auppakuud MEXaHUIECKUX BOJTH.

3BYKOBOI pe30oHaHC.

Habmtonenue cBs3u TPOMKOCTH 3BYKa M BHICOTHI TOHA C aMIUTUTYAOH U 4acTOTOH KojeOaHui.

HccnenoBannue CBOMCTB AIEKTPOMAarHUTHBIX BOJIH: OTPaXKEHHE, MPEIOMIICHHE, MOJspu3anus,
Iudpakuus, uHTepdepeHIus.

Tema 3. Onmuxka

I'eomeTpuueckast ontuka. [IpsmonuHeiiHoe pacnpocTpaHeHHE cBeTa B OJHOpoJHOU cpene. JIyu
cBeTa. ToueuHbIil ICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaykeHUs cBeTa. [locTpoeHre n300paskeHHi B TNIOCKOM 3epKalle.

[Tpenomnienne cBeta. 3akOHBI MpeNOMIICHUSI cBeTa. AOCOJIOTHBIM TOKa3aTellb IMPEIOMIICHHUS.
ITonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbIi yros MOMHOTO BHYTPEHHETO OTPayKEeHUsI.

Hucniepcus cBera. CloxHbIN cocTaB Oenoro cera. L[BeT.

Cobupatoniue U paccenBaromue JTUH3bL. ToHKas nrH3a. DOKyCHOE paccTOSHUE U ONITHUECKAs CHa
TOHKOH nuH3bL. [TocTpoeHne n300paskeHuid B COOMPAIOIINX M paccenBaloOmnX JuH3ax. Dopmyna TOHKOH
JIMH3EL. Y BEIIMUCHHE, 1aBaCMOEC JIMH30M.

[Ipenensl pUMEHUMOCTH FEOMETPUUYECKON ONTHUKH.

BonnoBas ontuka. WuTepdepennus cBera. KorepeHTHbIe HMCTOYHUKH. YCIIOBUS HAOJIOICHUS
MaKCUMyMOB W MHUHHMYMOB B HHTep(EPEHIHMOHHON KapTUHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpakmus ceera. AudpaknnoHHas pemeTka. Y CIoBrUe HAONIOAEHUS TIaBHBIX MAaKCHMyMOB TIpH
MaJIeHU MOHOXPOMAaTHYECKOTO CBeTa Ha NU(PAKITMOHHYIO PEIIETKY.

[onsipuzanus certa.

TexHU4Yeckre yCTpOMCTBA H MpaKTUYEeCKOe NpPHUMEHEHHe: OYKH, Jiyna, (oToamnmapar,
MPOEKIIMOHHBIN ammapar, MHKPOCKOII, TEJIECKON, BOJIOKOHHAs OITHKA, AU(PaKIMOHHAS pPemeTKa,
MOJISIPOU L.

Lemoncmpayuu

[IpsimonmHElHOE pacTpoCcTpaHeHUe, OTPAXKEHHE U pesioMIIeHre cBeta. OnTHYecKue mpudopEIL.

[lonHoe BHyTpeHHEE OTpaxkeHue. Mojenb CBETOBOA.

HccnenoBanne cBOWCTB N300pakeHU B TMH3AX.

Mogenu MUKpOCKOIa, TEIECKOIA.

HabGmronenue naTepdepeHnny crera.

Habmonenue nudpaxuuu ceera.

Habmionenue aucnepcun ceera.

Ilonydenue crniekTpa ¢ MOMOIIBIO TPU3MBI.

[lony4enue criekTpa ¢ MOMOLIBI0 TUPPAKINOHHON PEIIETKH.

Habmonenue nmonsipuzamuu cera.

Yuenuueckuil sxcnepumenm, 1abopamopHuvle pabomul

W3mepenne mokazaTens MpeIoMIIeHHs CTEKJIa.

HUccnenoBanne cBONCTB N300paKeHUH B JTMH3aX.

HaGnronenue qucnepcuu cBera.

Pa3nen 6. OcHOBBI cieMAILHON TEOPUHM OTHOCUTETHHOCTH
I'panunibl  OpUMEHMMOCTH  KJacCHUYeCKOW MexaHuku. llocTynaTel coenuaibHON — Teopuu
OTHOCHUTENFHOCTH: WHBAPHAHTHOCTh MOMYJS CKOPOCTH CBE€Ta B BaKyyMe, MPHUHIUI OTHOCHUTEIHLHOCTH
OWHIITEeWHA.
OTHOCUTENBHOCTh OTHOBPEMEHHOCTH. 3aMeJICHIEe BPEMEHH 1 COKpAIICHNE JTIHBI.
DHeprus U UMITYJIbC PEISTHBUCTCKON YaCTHIIbI.
CBsI3p MacChl C SHEPTHEN U UMITYJIBCOM PEISITHBUCTCKOM YaCTHIIBI. DHEPTHS MOKOS.



Pasnen 7. KBanToBasi pusuka
Tema 1. Dnemenmol K6AHM OGO ONMUKU
®otonsl. Dopmyna [lnaHka cBs3u 3HEpriun (HOTOHA C €ro YACTOTON. DHEPrHA U UMITYJbC (POTOHA.
OtkpeiTie u uccnenoBanue Gorodddexra. Ombitel A. I'. CroneroBa. 3akoHBI GoTOdhdEKTA.
YpaBuenue DiHmTelHa 111 potodddekta. «KpacHas rpanuna» potorddekra.
Hasnenue ceera. Onbite [1. H. JIeGenena.
XuMHUUECKOE JEHUCTBUE CBETA.
TexHMUECKHE yCTPOICTBA M MPAaKTUYECKOEe MPUMEHEHUE: (OTOIIEMEHT, (POTOAATUHK, COTHEUHAS
Oarapesi, CBETOJHOI.
Jlemoncmpayuu
®oT03¢PeKT Ha yCTaHOBKE C IMHKOBOM MIACTUHOM.
HccnenoBanue 3akoHOB BHeIHETO hoToaddekra.
Cseroauon.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mopenp atoma Tomcona. OnbiTel Pezepdopna mo paccessHuto o -uactuil. [lnanerapHas mMojenb
atoma. [Toctynarel bopa. U3nydyenue u nornomieHue (HOTOHOB MPH MEPEXOAE aroMa ¢ OJHOTO YPOBHS
SHEpruM Ha Apyroul. Buasl cnekTpoB. CHekTp ypoBHEW SHEPIUH aTOMa BOJIOPO/a.
Bonnossie cBoticTBa yactuil. Bomusr ne bpoitnsa. KopmyckymsipHO-BOIHOBOM Hyanu3m.
CIIOHTaHHOE U BBIHYKIIEHHOE U3Ty4YCHHE.
TexHHUECKHE YCTPOHCTBA M MPAKTHUECKOE NMPUMEHEHHUE: CHEKTPaIbHbIN aHaau3 (CIIEKTPOCKOIL),
na3ep, KBAaHTOBBIM KOMIIBIOTED.
Lemoncmpayuu
Mopnens onbita Pesepdopna.
OmnpeneseHue JUIMHBI BOJHEI Ja3epa.
Habmonenue nuHENYATHIX CIIEKTPOB U3ITYyUCHHS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi
Habmronenue nuHeiyaToro CrexTpa.
Tema 3. Amomnoe adpo
OKCIIEpUMEHTHI, JOKA3bIBAIOLINE CIOXKHOCTh CTpoeHHs sapa. OTKpBITHE PpajnOaKTUBHOCTH.
OmnbiTel Pesepdopaa mo onpeneneHuIo coctaBa pagloakTUBHOTO u3inydeHus. CpoiicTBa anbga-, Oeta-,
ramma-usny4yeHus. BiausHue paanoakTHBHOCTH HA KUBBIE OPTaHU3MBEI.
OTkpeiTHE IPOTOHA U HeWTpoHa. Hykiionnas mozens siapa ['eiizenOepra—Banenko. 3apsa sapa.
MaccoBoe uncno siapa. M3oTomnsl.
Anbda-pacnan. ONEKTpPOHHBIH M TMO3UTPOHHBIA Oera-pacmaa. ['amma-usmyudeHuwe. 3akoH
paZnoaKTUBHOIO pachaja.
OHeprust CBsA3M HYKJIOHOB B sizpe. Snepubie cuibl. JledexT Maccol sapa.
SAnepHble peakuuu. [lenenue u cuHTE3 A1ep.
Snepusiit peaktop. Tepmosimepusrii cuaTe3. [IpobieMbl M MEPCIEKTUBBI SAEPHON IHEPTEeTHKH.
DKOJIOTHYECKHE acCTIeKTHI SIIEPHOI SHEPTETHKH.
OnemeHTapHbIe YacTHIBI. OTKPBITHE TTO3UTPOHA.
MeToab!l HaOIIOAEHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YACTHII.
dyHIaMEeHTAIBHBIC B3aUMOJICHCTBIA. EMUHCTBO (m3nyueckoi KapTHHBI MUpa.
TexHuueckue yCcTpoucTBa M MPAKTUYECKOE MTPUMEHEHHE: JO03UMETpP, Kamepa BuilbcoHa, siepHbIN
peaktop, aroMHas 6oMoa.
Jlemoncmpayuu
CuéTYuK HOHU3UPYIOIIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul



HUccnenoBanue TpekoB yacTull (110 TOTOBBIM GoTOrpadusim).

Pa3nen 8. DneMeHTHI ACTPOHOMUH M ACTPOPUIUKHA

Ortarsl pa3BUTHs acTpoHOMUU. [IpukianHoe 1 MUPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMHUH.

Bup 3Bé3nnoro Heba. Co3Besausl, ipkue 3BE3/bl, ITAHETHI, UX BUANMOE ABHKCHHE.

ConHeyHas cuctema.

Connue. Conneuynast akTUBHOCTh. Mcrounuk sHeprum CosHua M 3BE3A. 3BE3NBI, UX OCHOBHBIE
XapakTepUCTUKHU.  JlMarpaMMa  «CHIEKTpPalbHBIM  Ki1acc —  CBETHUMOCTb». 3BE3ABI  TJIaBHOU
MOCIIEA0BATENIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JUIS 3BE3[ TJIaBHOW MOCIEA0BATENBHOCTH.
Buytpennee crpoenue 38€371. COBpeMEHHBIE MPEICTABICHUS O MPOUCXOXKACHUU U 3Boounu CofHIa U
3BE3/1. DTambl )KU3HU 3BE3].

Mrneunsiéi Ilyte — nHama [amakTtuka. [lomoxenue u naBumxenue Conuua B [amaktuke. Twumbl
raJIakTUK. PaguoranakTuky U kBa3zapsl. UEpHBIE IBIPHI B sIIpaxX rajlakTHK.

Bcenennas. Pacmpenue Bcenennoii. 3akon Xa66ma. Pazoeranue ranmaktuk. Teopust bonbmioro
B3pbIBA. PEIMKTOBOE H3IIy4YCHHUE.

Macmrabnas cTpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie mpoOieMbl aCTPOHOMHH.

Yuenuueckue nabnooenus

HabnroneHust HEBOOPYKEHHBIM TJ1a30M C HCIOIb30BAHUEM KOMIIBIOTEPHBIX HPWIOKEHUH IS
OTIpeJIeJICHHsI TTOJIOKEHHS HEeOEeCHBIX OOBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3ans CeBepHOTro
MOJTyIIApHs U SIPKUE 3BE3 MBI

Hab6mronenus B reneckon Jlynsl, manet, Mieunoro Ilytu.

Odo0maroniee MOBTOpeHHE

Posb pu3ukmM M acTpoHOMHHM B 3KOHOMHYECKOH, TE€XHOJOTHMUYECKOW, COLUAIBHON M 3THYECKOM
cdepax AesTeIbHOCTH YeJIOBEKa, POJIb U MECTO (PM3UKH U aCTPOHOMHUH B COBPEMEHHOW HAy4YHOU KapTHUHE
MHpa, PoJib HU3NIECKOH TeopuH B (POPMUPOBAHUH NPEACTABICHUN O (PU3NYECKOH KapTHHE MUPA, MECTO
¢u3nuecKkoll KapTUHBI MHpa B OOILEM psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTaBICHUH O
MIPHUPO/IE.

Me:xnpeaMeTHbIe CBA3H

Nzyuenne xypca ¢usukun ©0azoBoro ypoBHS B 11 Kkjacce ocymecTBisieTcs € y4€TOM
COJEepPIKATENIbHBIX MEXIPEIMETHBIX CBS3€H ¢ KypcaMH MaTeMaTuKd, OWOJIOrMH, XUMHH, reorpaduu u
TEXHOJIOTHH.

Mesicnpeomemnvle nonsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOrO ITO3HAHUS: SBIICHHE,
Hay4Hbli (akT, rumnoresa, (uU3MUecKas BeIMYMHA, 3aKOH, TEOpHs, HaONIOJEHHE, SKCIIEPUMEHT,
MOJIETIMPOBaHNE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHUe CUCTEMbl YpaBHEHHH, TPUTOHOMETPHUUECKUE (QYHKLIMHU: CHHYC, KOCHHYC,
TAQHT€HC, KOTaHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPbI M HMX MPOEKLUUH Ha OCH
KOOpJIMHAT, CIIOKEHWE BEKTOPOB, IPOW3BOJIHBIC HJIEMEHTapHBIX (DYHKIMHA, NPU3HAKH TONO0HUS
TPEYroJbHUKOB, OIPEACICHUE TUIOIAAN TNIOCKUX GUryp 1 00bEMa Ted.

Buonozus: snexkrpuyeckue SBICHUS B JKUBOW TPHPOJE, KoieOaTenbHbIe IBIKEHHUS B IKHBOI
MIPUPOJE, ONITUYECKUE SIBJIEHUS B )KMBOU NPUPOJE, IEUCTBHE PaAUaLIMU HA XKUBbBIE OPTaHU3MBI.

Xumus: CTPOGHHWE aTOMOB M MOJIEKYJN, KPHUCTAJUIMYECKass CTPYKTypa TBEPIBIX Tell, MEXaHU3MBI
00pa30BaHMs KPUCTAJUTMYECKON PEIIETKH, CIIEKTPAILHBINA aHATH3.

l'eocpaghua: MarHUTHBIE TIOTIOCAa 3EMJIM, 3aJCKH MarHUTHBIX pyd, (OToChEMKA 3eMHOI
MTOBEPXHOCTH, MIPEICKA3aHNE 3€MIIETPSICCHH.

Texnonozus: JWHWAW ODIIEKTPOIIEpeNad, TIEHEpaTOp IEPEMEHHOIO0 TOKAa, OJJIEKTPOJBUTATENb,
UHAYKLIMOHHAs Ie€4b, paaap, paauonpuéMHHUK, TEJIEBU30p, aHTeHHa, Teinehon, CBU-mneus,
HPOEKIIMOHHBIN alapar, BOJIOKOHHAs ONTHKA, COJTHEYHas OaTapes.



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUS

OcBoeHue yueOHoro mpeamera «®du3uka» Ha ypoBHE cpenHero oliero oopasoBanus (0a30BbI
YPOBEHB) AODKHO 00ECIEUNTE JOCTIKCHUE CIEAYIOINX JIHIHOCTHBIX, METAPEIMETHBIX U TPEAMETHBIX
00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JlmaHOCTHBIE pe3ymbTaThl OCBOCHHA Yy4eOHoro mpeamera «Du3mka» TOMKHBI OTpPakaTb
TOTOBHOCTH ¥ CTIOCOOHOCTH O0YYAIOMIMXCS PYKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEN TTO3UIHEH
JUYHOCTH, CHCTEMOW  IEHHOCTHBIX  OpHEHTAlWH, TO3UTHBHBIX  BHYTPEHHUX  YOEKIEHU,
COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IICHHOCTSIM POCCHUHCKOr0 OOINECTBa, PACIHIMPEHUE KU3HCHHOTO
OMBITA W OMBITA JCATCIBLHOCTH B MPOIECCE pPeaM3allid OCHOBHBIX HAIIPaBJICHUH BOCHUTATEIHHON
JICSATEIILHOCTH, B TOM YHUCJIC B YaCTH:

1) rpamIaHCcKOro BOCIUTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TO3MIIMUA OOYYArOIIEerocs Kak aKTUBHOTO W OTBETCTBCHHOI'O
YJIeHa POCCUHCKOTO O0IECTBa;

MPUHATHE TPAAUIIMOHHBIX O0IICUEIIOBEYSCKIX TYMAHUCTUICCKUX U IEMOKPATHUYCCKUX IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATCIIBHOCTh B HMHTEpPECcax TIPaKIaHCKOro OOIIeCTBa,
y4acTBOBATh B CAMOYIPaBJICHUH B 00pa30BaTeIbHON OpraHu3aluy;

YMCHHE B3aUMOJICHCTBOBATh C COIMAJILHBIMA UHCTUTYTAMH B COOTBETCTBHM C MX (DYHKIIUAMU U
HA3HAYCHUEM;

TFOTOBHOCTb K T'YMaHHUTapHOU U BOJIOHTEPCKOM IE€ATEIBHOCTH;

2) NaTPHUOTHYECKOT0 BOCIIUTAHMUS:

c(OpPMHUPOBAHHOCTH POCCHHCKOW TPaXKIaHCKOW UICHTUYHOCTH, IaTPUOTU3MA,

IIEHHOCTHOE OTHOIIICHHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHXKCHHSIM POCCUHCKUX YUEHBIX B
o0nacTu (U3KUKK U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCITMTAHMA:

c¢(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS, ITHYCCKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CUTYallMI0 W NPUHAMATh OCO3HAHHBIC PEIICHUS, OPHUCHTHUPYSCh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMEI M IIEHHOCTH, B TOM YHCIIE B IEATEIBHOCTH YUEHOTO;

OCO3HaHHWE JINYHOTO BKJIA/1a B TIOCTPOEHHE YCTONYMBOTO Oy IyIIIEro;

4) 3¢TeTHYECKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYas 3CTETHUKY HAy4YHOTO TBOPYECTBA, MPHUCYIIETO
(u3nyecKoii HayKe;

5) TPy10BOT0 BOCIIUTAHUA:

WHTEpEC K pa3iuyHbiM cepam NpodecCHOHATBLHOW NEATEIBHOCTA, B TOM YHCIE CBSI3aHHBIM C
(M3UKON U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oyaymiel mpodeccuu U peann3oBHIBATh
cOoOCTBEHHBIE )KU3HECHHBIC TUIAHHI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0 W CaMOOOpa30BaHMIO B 001acTH (U3MKH Ha
MPOTSHKCHUU BCEH JKU3HU;

6) 3K0JI0rH4YecKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh  DKOJIIOTUYECKOW  KYJNBTYphl, OCO3HaHHE  TJIO0ATBLHOTO  XapakTepa
JKOJIOTHYECKUX MTPOOIIEM;

TUTAHUPOBAaHUE M OCYIICCTBIICHHE JCHCTBHI B OKpPYKAIOIIEH cpele Ha OCHOBE 3HaHUS Ileliei
YCTOHYHMBOTO Pa3BUTHS YESIOBCUCCTRA,;

pacUIMpeHre OIbITa JEATEILHOCTH 3KOJOTHMYECKON HANpaBICHHOCTH HAa OCHOBE HMMEHOIIUXCS
3HaHWUU 10 (hU3HKE;

7) HEeHHOCTH HAYYHOT0 TO3HAHUSI:



c(OpMHPOBaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
¢bu3nygecKoii HayKu;

OCO3HAHME IICHHOCTHM HAayYHOH JAeATeNbHOCTH, TOTOBHOCTh B TIpolleccCe H3yueHHsS (U3UKU
OCYIIECTBIATH MPOEKTHYIO U UCCIIEN0BATEIBCKYIO AEATENbHOCTh MHANBHUYAIbHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHBbIC YHHBepPCcAJbHbIC yYeOHbIe NeilicTBHSA
ba3zoBrble Jjornyeckne gedcTBUA:

CaMOCTOSITETIbHO (POPMYITHPOBATEH U aKTyaIH3UPOBATh MPOOIEMy, paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEAEATh LU IEATENBHOCTH, 33/1aBaTh NapaMeTPbl U KPUTEPUU UX TOCTHKEHHUS,

BBISIBIISITH 3aKOHOMEPHOCTH U MIPOTHBOPEUHS B PACCMATPUBAEMBIX (PH3MUECKUX SBICHUSX;

pa3pabaTeiBaTh IUIAH pPEHICHUS TPOOIEeMBbl ¢ Y4ETOM aHalu3a HMEIOUIMXCS MaTepUalIbHBIX H
HeMaTepUabHBIX PECYpPCOB;

BHOCHUTb KOPPEKTHBBI B JI€ATEIBHOCTD, OIICHUBATh COOTBETCTBHE PE3YJbTAaTOB LIENSIM, OIICHUBAThH
PUCKH TIOCIEICTBUH NeATENbHOCTH;

KOODAWHHUPOBATh W  BBIIONHATH pab0OTy B  YCIOBHAX pPEambHOrO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aHMOCHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOIIEM.

Ba3oBble uccienoBarTebcKue 1eHCTBUA:

BJIQ/ICTh HAYYHOH TEPMUHOIOTHEH, KIFOUEBBIMH MOHATHAMA U METOIaMU (HU3NIECKON HAYKH;

BJIa/IETh HABBIKAMH Y4eOHO-MCCIIEJIOBATEIHCKON U MPOEKTHOU NEATENLHOCTH B 0OJACTH (PU3UKH,
CIOCOOHOCTBHIO M TOTOBHOCTBIO K CAMOCTOSITENIBHOMY ITOMCKY METOJOB pelIeHus 3amad (GU3NIecKOoro
CoJIeprKaHusl, MPUMEHEHHUIO PA3IMYHBIX METOJIOB ITO3HAHHS,

BIQIETh BUJAMH JICATEIBHOCTH M0 IIONyY€HUIO HOBOTO 3HAHHSA, €ro WHTEpPIIPETaIlnH,
MpeoOpa3oBaHUI0 W TPUMEHEHWIO B PA3JMYHBIX yUYEOHBIX CHUTYallUsX, B TOM YHUCJE TPH CO3IaHUHU
y4e0HBIX IPOEKTOB B 00JIACTH (PU3UKU;

BEISBIISITE TTPHYUHHO-CIICACTBEHHBIE CBA3M W aKTyalM3UPOBaTh 3a7ady, BBIIBHTaTh THIIOTE3y €&
pellleHnsl, HaXOAWTh ApPTYMEHTHI Ui JIOKA3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh IapaMeTpbl U
KPUTEPUU PEIICHUS;

aHAM3UPOBATH TOJIYYCHHBIE B XOJI€ PEIISHHUS 3a7add Pe3yibTaThl, KPUTUYECKH OIEHWBATh HX
JIOCTOBEPHOCTD, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX yCIIOBHSIX;

CTaBUTHh U (HOPMYIHPOBATH COOCTBEHHBIE 337]a4l B 00Pa30BaTEIbHON JESITETLHOCTH, B TOM YHCIIE
NpY U3Y4YEeHUH (PUBHKU;

JIaBaTh OLIEHKY HOBBIM CHTYalLlMsIM, OLICHUBATH IPUOOPETEHHBIN OIBIT;

YMETh MIEPEHOCUTH 3HAHUS 10 (PU3KKE B IPAKTHUYECKYIO 00JIaCTb )KU3HEACATEILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JacTeif;

BBIIBUTaTh HOBBIE UCH, TIPEJIaraTb OPUTMHAIBHBIE TIOAXOIbI U PELICHIS;

CTaBUTH NMPOOJIEMBI U 33]]a9H, TOIYCKAIOIUE aJTbTePHATHBHBIE PEIICHHUS.

Pa6ora ¢ undopmanueii:

BJIaJIETh HABBIKAMHU MOJy4eHUS MHOOpMAIMK (PU3NIECKOTO COJEPKAHUS U3 UCTOYHUKOB Pa3HBIX
THUTIOB, CAMOCTOSITENbHO OCYIIECTBJIATh TIOWMCK, aHAINW3, CHCTEMATH3alMI0 ¥ HWHTEPIPETAIUIO
WHQOPMAITUK PA3TUYHBIX BUAOB 1 (HOPM MPEICTABICHUS;

OIIEHUBATH JIOCTOBEPHOCTH HHPOPMAIINH;

WCIIONB30BaTh CpPEACTBAa HMH(POPMANMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B pEIICHUU
KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX W OpPraHU3aIMOHHBIX 3a7ad C COONOJeHHeM TpeOoBaHUI
SPrOHOMUKH, TEXHHKH O€30MaCHOCTH, TUTHEHBI, PECypcOCOEepekeHHs, MPABOBBIX M ITHYECKUX HOPM,
HOPM WH(POPMAITUOHHOHN 0€30MIACHOCTH;

CO3/7aBaTh TEKCTHI (PM3MUECKOTO COAEpKaHWS B Pa3IHYHBIX ¢dopmMaTax ¢ Y4ETOM Ha3zHAYEHUS
WHQOPMAITUH U 1IeIeBOI ayTMTOPUH, BEIOUpast ONTHMAIBHYIO (POpMY TPE/ICTABICHHS Y BU3YATU3aIHH.



KoMMyHHKaTUBHBIE yHUBepCAJIbHBIE y4eOHbIe 1eliCTBUS:

OCYIIECTBIIATH OOIIEHUE Ha YpOKax (GU3UKH U BO BHEYPOUHOU JEATEILHOCTH;

pacro3HaBaTh NPEINOChIIKH KOHQINKTHBIX CUTYyalluii U CMSIT4aTh KOH(IUKTHL

Pa3BEPHYTO U JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C NCIOJIb30BAaHUEM S3BIKOBBIX CPEJCTB;

MOHUMATh M UCTOIB30BaTh MPEUMYIIECTBA KOMaHIHON U UHIUBULyaIbHOMN paboThI;

BHIOMpAaTh TEMAaTUKy W METOABl COBMECTHBIX MACUCTBHHA C Y4€TOM OOLIMX MHTEPECOB H
BO3MOKHOCTEH Ka)/10T0 YJIeHa KOJIJIEKTUBA;

MIPUHMUMATH 1€ COBMECTHOM €ATENbHOCTH, OPTaHU30BbIBaTh U KOOPAMHHUPOBATH AEHCTBUSA O €€
JIOCTHKEHHIO: COCTaBJIATh IUIaH JEHCTBHM, paclpeiensTb poJd ¢ Y4ETOM MHEHUH YYacTHHKOB,
00CyXIaTh pe3ynbTaThl COBMECTHOH paboThI;

OLICHMBATh KAaueCTBO CBOETO BKJIaJa W KaXKAOTO YYaCTHHKA KOMaHAbI B OOMIMH pe3ynbTaT 1O
pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIC TMPOCKThI, OLCHUBATbL HMACU C TMO3WIHMU HOBHU3HBI, OPUIMHAJIBHOCTH,
MPaKTUYECKON 3HAUMMOCTH;

OCYHCCTBJIATL IMO3UTHUBHOC CTPATCTUYCCKOC IIOBCACHUE B PA3JIMYHBIX CUTyalUdX, IIPOABIIATH
TBOPYECTBO U BOOOPaKCHHUE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHBIE€ YHHBEPCAJbHbIE y4eOHbIE TeHCTBUSA
Camoopranusaums:

CaMOCTOSITETTFHO  OCYIIECTBIISITh MO3HABATENBHYIO JNIEATENBHOCTh B 00mactn (U3WKH U
aCTPOHOMUH, BBISBIIATH MPOOJIEMEI, CTAaBUTh U ()OPMYITUPOBATH COOCTBEHHBIE 33/1a49H;

CaMOCTOSITENTFHO COCTaBIISITh IUIAH pEMIeHHs] pPacdY€THBIX W KadeCTBEHHBIX 3ajlad, IUIaH
BBITIOJTHEHUS TIPAKTUYECKOW pabOThI C YYETOM WUMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH W
MpEeANOYTEHUI;

JIaBaTh OIEHKY HOBBIM CUTYAIIHSIM;

pacimpsTh paMKH Y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHUH;

JIeIaTh OCO3HAHHBIN BBIOOP, apTYMEHTHPOBATH €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh IPUOOPETEHHBII OTIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO M TPOSBICHUIO SPYAWIHMA B O0NACTH (U3NKHA, MOCTOSHHO
TIOBBIIIIATH CBOM 00pa30BaTeNbHBIN U KYJIBTYPHEIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJJIEKT:

JIaBaTh OIIGHKY HOBBIM CHUTYalllisIM, BHOCUTh KOPPEKTHBBI B JI€ATEINBHOCTH, OIICHHBATH
COOTBETCTBHE PE3YJIbTATOB LIEISIM;

BIIQJICTh HABBIKAMH I103HABATEIILHOW peQUIeKCMH KaK OCO3HAHMS COBEPIIAEMBIX JEHCTBHHA W
MBICITUTENILHBIX TPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHH;

MCTIOJB30BaTh MPUEMBI pe(hICKCHH JUIS OTIICHKH CUTYaIlUH, BEIOOPA BEPHOTO PEIICHHUS,

YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIDKEHUIO;

MPUHAMATh MOTHUBBI U apT'YMEHTHI APYTUX MPH aHAIN3E PE3YIbTaTOB JACATEIHHOCTH,

HpI/IHI/IMaTB ce65[, IIOHHMasi CBOM HEAOCTATKH U JOCTOMHCTBA,

NIPUHUMATL MOTHUBEL M apI'yMEHTEI IPYTUX [PH aHATIU3€E PE3YILTATOB AEATEIBHOCTH;

MpHU3HABATh CBOE MPAaBO U MPABO JIPYTHX HA OMINOKH.

B nporiecce 0CTHKEHUS JIMUHOCTHBIX PE3YJIbTATOB OCBOSHUS IPOTPaMMBI TI0 (U3UKE JIJISl YPOBHS
cpemHero oémiero o0pa3oBaHHUS y OOYYAIONIUXCS COBEPIICHCTBYETCS ASMOIMOHATLHBIM WHTEIUICKT,
MIpeAoIaralmuid ¢hopMIPOBAHHOCTE:

CaMOCO3HaHMS, BKJIIOYAIONIIETO CIIOCOOHOCTh ITOHMMAaTh CBOE DMOIMOHAILHOE COCTOSIHHUE, BUJIETH
HaIpaBJCHHUS Pa3BUTHSA COOCTBEHHOM SMOIIMOHANIbHOM cepbl, ObITH YBEpEHHBIM B ceOe;

CaMOpPETyJINPOBAHMS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMECHHE IPHUHUMATh OTBETCTBEHHOCTH 3a
CBOE TOBEJICHHUE, CIIOCOOHOCTh aAalTHPOBATLCS K SMOIMOHAIBHBIM H3MEHEHHSIM U IPOSBIISATh THOKOCTD,
OBITH OTKPBITHIM HOBOMY;



BHy’I’peHHCﬁ MOTHUBAaIH, BKHIO‘IaIOH.IGfI CTPCMJICHUC K NOCTUKCHUIO ICJIU U YCIICXY, ONTUMU3M,
WHUIOHWATUBHOCTH, YMCHUC I[eP'ICTBOBaTL HCXO0OA U3 CBOHUX BOSMO)KHOCTCI‘/'I;

OMIIaTuu, BKJ'IIO‘IaIOHlefI CIIOCOOHOCTh ITOHUMATH SMOIUOHAJIBHOC COCTOAHUC APYTHUX, YUUTHIBATH
€TI0 IMpH OCYHICCTBIICHUN 06HICHI/I$I, CITOCOOHOCTH K COYYBCTBHIO U COIICPCIKMBAHHNIO,

COMAJIbHBIX HAaBBIKOB, BKJIHOYAIOIINUX CIIOCOOHOCTH BBICTPAMBATh OTHOUICHHUA C IPYT'UMH JIFOAbMU,
336OTI/ITI)C}1, IMPOABJIATH UHTEPEC U pa3pClIaTh KOH(I)J'II/IKTI)I.

NPEAMETHBIE PE3YJIbTATDI

K koniy o0y4enus B 10 kj1acce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(hOpMHPOBAHHOCTDH y 00YUAIOIIUXCS] YMEHUH:

JEMOHCTPHPOBATh HAa MPHMEPAX POJIb U MECTO (PU3MKH B (OPMUPOBAHHK COBPEMEHHOMN HAYYHOM
KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOM TEXHMKM U TEXHOJOTHH, B IPAKTUYECKOW IEATEIbHOCTH
JIIOJICH;

YUUTBIBATH TpaHULlbl IMPUMCHCHUA HN3YUCHHBIX (1)I/I3I/I‘IGCKI/IX MO):[CJICfI: MaTepuajibHas TOYKa,
WHepIHaIbHas CUCTeMa OTcuéra, abCONIOTHO TBEPIOE TENO, WACANBHBIA ra3, MOACIH CTPOCHUS Ta30B,
JKUIKOCTEH M TBEPABIX TEJ, TOUCUHBIHN MEKTPUUESCKUN 3apsi] IPU PELICHUH (PrU3NYIecKuX 3a1ay;

pacrno3HaBath (hu3HUecKue SBICHUS (TIPOIECChl) U OOBSICHATh MX HAa OCHOBE 3aKOHOB MEXAaHUKH,
MOJIEKYJISIPHO-KMHETHUECKOW TEOPUH CTPOCHUS BELIECTBA M JJIEKTPOIMHAMUKH: PaBHOMEPHOE H
PaBHOYCKOPEHHOE NPSMOJIMHEHHOE IBIKEHHE, CBOOOJHOE MAaJCHUE TeJl, ABWKEHUE IO OKPYXHOCTH,
UHepLMs, B3auMoaeiicTBue Ten, nuddysns, OPOYHOBCKOE IBMKEHHE, CTPOCHUE >KUIAKOCTEH M TBEPIBIX
TeJ, U3MEHEHHE 00BEMa Ten IMpH HarpeBaHuWH (OXJIAXKAEHHM), TEIUIOBOE DPAaBHOBECHE, HCHApEHHE,
KOHJIEHCALUsl, [UIaBJICHNE, KPUCTAIIM3AalMs, KUIICHUE, BIa)KHOCTh BO3yXa, IOBBILICHNE JIABICHUS rasa
IIPY €ro HarpeBaHUM B 3aKPHITOM COCYIIE, CBSA3b MEXAY IapaMeTpaMH COCTOSHHS ra3a B M30Ipoleccax,
3NIEKTPU3ALMS TEJI, B3aUMOJIEHCTBUE 3aps0B;

OIMCHIBATh MEXAHWYECKOE IBIDKEHHE, UCIOJNB3Ys (PU3MYEeCKHe BENWYMHBL KOOPAWHATA, IyTh,
NepeMelleHne, CKOPOCTh, YCKOpEHHE, Macca Tejla, CHjla, HMITyJbC Tella, KWHETHYecKash SHeprus,
NOTEHIMANbHAS YHEPTHUsl, MEXaHUYecKass padoTa, MEXaHHYECKasi MOILIHOCTh; MIPU ONMHMCAHUU IIPABUIBHO
TPAaKTOBaTh (PU3MUYECKHH CMBICT HCHOJIb3YEMbIX BEJIMYUH, MX O003HAYEHWS M €AWHUIBI, HaXOIUTh
(bopMyIIbl, CBS3BIBAIOLINE JAHHYIO (QU3HUUYECKYIO BEJINYMHY C IPYTUMH BEIUIHHAMM;

OIMCHIBATh M3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJl M TEIUIOBBIC SIBJIICHHS, MCIONB3Ys (pusndeckue
BEJIMYMHBL: JaBJICHUE Ta3a, TEMIepaTypa, CPenHsAs KHHETHYECKas SHEPrus XaoTHYECKOTO JBHIKEHUS
MOJIEKYJI, CPEIHEKBAAPATUYHASL CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHS SHEprus, pabora
raza, ko3 puuueHT none3Horo ASWCTBHS TEIIOBOTO JBUraTelsl; MPH OMMCAHUM IPABHWIIBHO TPAKTOBATh
(GU3NYECKUIl CMBICT MCHOJB3YEMBIX BEIMYMH, MX OOO3HAYCHUS M EOUHHIBL, HAXOIUTh (HOpMyIbl,
CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIMYMHY C IPYTUMH BEIHYHHAM;

OIMUCBhIBATL H3YYCHHBIC JJICKTPUYCCKUEC CBOIiCTBa BCIIECTBA W OJICKTPHUUYCCKHUE SBJICHUA
(mporiecchl), UCTONB3Ysl (HUIMUECKUE BEIHYUHBL: DIEKTPUYECKUH 3apsj, JJIEKTPHUYECKOE TIOJIe,
HaHpH)KéHHOCTI) IoJis1, MOTCHIMAJ, PAa3HOCTh IIOTCHOMAJIOB; NPHU OIHNCAHUN IIPABUJIIBHO TpPaKTOBATb
(1)I/I3I/IT-ICCKI/II\/’I CMBICJI HUCIIOJIB3YEMBIX BCJIMYWH, HX o0o3HaYeHus1T " CANHUIIBI;, YKa3bIBaThb Q)OpMyHBI,
CBS3BIBAIONINE JAaHHYIO (PM3UYECKYIO BETUYHUHY C APYTUMH BETNIHMHAMU;

AHAJIIN3UPOBATH q)HSI/ILIeCKI/Ie TPONCCChI U ABJICHUA, UCIIOJIB3Y (I)I/ISI/I‘ICCKI/IC 3aKOHBI 1 MTPUHIIUIIBI:
3akoH BceMupHoro tsarotenus, |, Il u 11l 3akonsr HeioToHA, 3aK0H COXpaHEHNST MEXaHUYECKOH SHEPTHH,
3aKOH COXPAHEHMsI UMILYJIbCa, MPUHIUI CYNEPHO3ULUM CHJI, NPUHLUI PaBHONpPAaBHs WHEPLHAIbHBIX
CHCTEM OTCY€Ta, MOJIEKYJISIPHO-KMHETHUECKYI0 TEOPUIO CTPOCHMS BEILLECTBA, I'a30Bbl€ 3aKOHBI, CBS3b
cpenHell KHHETUYEeCKOH SHEPTUH TEIUIOBOrO ABMKECHHUS MOJIEKYJ ¢ aOCOJIOTHOM TeMIIepaTypoi, epBbIit
3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHUs MEKTPUUECKOTo 3apsaa, 3akoH Kynona, npu 3ToM paznuyats
CIIOBECHYIO ()OPMYJIHMPOBKY 3aKOHA, €r0 MaTEMaTHYeCKOE BHIPAKCHUE M YCIOBHS (IPaHUIIBI, 00JIAaCTH)
IPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE NPWHIMIIBI JEHCTBUS MAaIlWH, NPUOOPOB M TEXHUYECKHX YCTPOMCTB;
pas3nvaTh yCIOBHA UX 0€30IIaCHOTO MCIIOIB30BaHMUS B TOBCEAHEBHON JKU3HHU;

BBIMIOJHATh OKCHEPUMEHTHl MO HWCCICHOBAaHUIO (U3MYECKUMX SIBICHUH H MPOLECCOB C
WCIIOJIb30BaHUEM MPAMBIX U KOCBEHHBIX W3MEpPEHHH, IpU 3TOM (OpPMYIHPOBaTH NpodieMy/3agady |
TUIOTE3y y4eOHOro SKCIEPUMEHTa, COOUPaTh YCTAHOBKY U3 MPEIOKEHHOTO 000pYI0BaHUS, TPOBOAUTH
OTBIT U (POPMYIHPOBATEH BHIBOJIBI;

OCYIIECTBIISTh NPSMBbIE M KOCBEHHBIC M3MEPEHHs (U3MUYECKHX BEIMYMH, TPU STOM BBIOMPAThH
ONTUMAJIBHBI CHOCO0 WM3MEPEeHUS] M UCIMOJIb30BaTh HM3BECTHBIE METOIBl OLEHKH IMOTPELIHOCTEH
U3MEPEHUN;

UCCIIEIOBATh 3aBUCHMOCTH MEXIy (GU3NUECKUMH BEIMYMHAMH C HCIOJB30BAaHHEM MPSMBIX
WU3MEpPEHHH, IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATH PE3YIbTATHI TIOIyUYECHHOH 3aBHCUMOCTH
¢u3nUecKuX BEMTUYMH B BUe TaONUI U TpaHKOB, 1eNaTh BEIBOJBI 110 pe3yjIbTaTaM UCCIIeIOBAHUS;

coOmoaarh npaBuia 0€30MacHOro Tpylda MpU MPOBEIECHUM HCCIEAOBAHMN B paMmKax y4eOHOTro
JKCIEPUMEHTa, Y4eOHO-MCCIIEOBATEILCKOW W MPOEKTHOH  JESTENbHOCTH C  HCIHOJNBb30BaHHEM
WU3MEPUTENBHBIX YCTPOMCTB M 1a00PaTOPHOTO 000pyIOBAHUS;

pemarh pacuyéTHbIE 3a/la4d C SBHO 33aJaHHOW (DU3NYECKON MOJIENBIO, MCIOJB3Ysl (H3MUECKUE
3aKOHBI W MPUHIMIBI, HA OCHOBE aHajM3a YCIOBHUS 3aJa4d BBIOMpATh (PU3MYECKYIO MOJICNb, BBIACISATD
¢u3nyueckue BeIHMYMHBI U POPMYITBI, HEOOXOAUMBIE IS €€ pellieHHs, POBOANTD PACYETHI U OLICHUBATD
peanbHOCTh MOJTY4YEHHOTO 3HaYCHUST (PU3NUCCKON BETUUUHEI;

pemaTte KadecTBEHHBIE 3aJauyd: BbICTpauBaTh JIOTHUYECKH HENPOTHBOPEUMBYIO IIETIOUKY
paccy>kKIeHHui ¢ ONopoi Ha U3Y4YECHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3NUECKHUE SBICHUS;

UCIIOJIB30BaTh IPU PELICHUH y4eOHBIX 3a7ad COBpEMEHHbIE MH(POPMALMOHHBIE TEXHOJOIUU VIS
MIOWCKA, CTPYKTYPUPOBAaHUS, WHTEPHPETALMH W TMPEACTABICHUS Y4eOHOM W HAy4YHO-TIOMYJIAPHOMN
MHQOpPMaLUK, IOJYYCHHOW W3 Pa3lWYHbIX HCTOYHUKOB, KPUTHYECKH AaHAIM3UPOBATh IOJIyYaeMYyIo
WH(POPMAITHIO;

NPUBOJIUTH MPUMEPHI BKJIAa POCCHUICKUX MU 3apyOeXHBIX Y4EHBIX-(DU3UKOB B Pa3BUTUE HAYKH,
00BsICHEHHE TPOLIECCOB OKPYIKAIOILIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHWA MO0 (U3MKE B TMOBCEJHEBHOHM >KU3HHM U1 oOecredeHHs
Oe3omacHOCTH TpH OOpallleHMH C NpUOOpaMH W TEXHUYECKUMH YCTPOMCTBAMHM, JUIS COXPaHEHUs
3]10pOBbS U COONIOICHHUS HOPM HKOJIOTMYECKOTO TTOBEICHHS B OKPYXKAIOLIEH cpeae;

paboTaTh B Tpymie C BBIIOJIHEHHEM pAa3IUYHBIX COLUAIBHBIX POJIEH, IUIAaHHPOBaTh pPadoTy
TPYMIIBl, PAHOHAIBHO PacHpeneNarTs OOSM3aHHOCTH M IUIAHUPOBAThH JESTEIBHOCTh B HECTAHIAPTHBIX
CUTYyalusX, aA€KBaTHO OLICHUBATDH BKJIAJ KaXKJI0T0 U3 YYACTHUKOB TPYIIIBI B PELICHUE pacCMaTpUBAEMOi
npoOIeMBl.

K xoHmy oOyuenus B 11 kJj1acce mpeaMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
c(hOpPMHUPOBAHHOCTDH y 00YHAIOIIUXCS] YMEHUH:

JEMOHCTPHPOBATh HA MPHUMEPAX POJIb U MECTO (PU3MKHU B (OPMHUPOBAHUK COBPEMEHHOM Hay4YHOM
KapTUHBl MHpa, B Pa3BUTUM COBPEMEHHOH TEXHHWKM M TEXHOJIOTHH, B MPAaKTUUYECKOW IEATEIbHOCTH
JIo/IeH, LEJIOCTHOCTh U €IMHCTBO (PU3NYECKOM KapTUHBI MHPA;

YUUTHIBATh TPAaHUIIBI IPUMEHEHHS M3YYEHHBIX (PU3MYECKHX MOJEJel: TOUSUHBIH 3IeKTPUICCKUit
3apsn, Jyd CBeTa, TOYCUHBIH MCTOYHHMK CBETA, SAEPHAs MOJEIh aToMa, HYKIOHHAS MOJEIh aTOMHOTO
SIpa MY perieHn: (pu3muecknx 3a1ay;

pacrno3HaBath (GU3MYECKHE sBJCHHS (IIPOIECCh) M OOBSICHATH HMX Ha OCHOBE 3aKOHOB
EKTPOAMHAMUKM UM KBAaHTOBOM (IM3MKU: 3JEKTpUUYEecKas IPOBOAUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHYECKOEe, MarHUTHOE AEHCTBHUSA TOKA, B3aMMOJEHCTBUE MAarHUTOB, 3JIEKTPOMArHWTHAs HHIYKIHS,
JefcTBUE MarHUTHOI'O IOl Ha IPOBOAHUK C TOKOM WU JBIDKYLIMMCSA 3apsil, JIEKTPOMArHUTHBIE
KoJIeOaHUsI M BOJIHBI, MPSIMOJIMHEMHOE pAaCIpOCTpaHEHHE CBETa, OTPaKEHHE, IPEIOMIICHHUE,
UHTepepeHIys, TUPpPaKIus WU TONApU3AIUsA CBETa, TUCIEPCHS CBeTa, (OTOdEKTpHUYecKuil sddext
(botoaddexT), cBeTOBOEC MaBiIeHWE, BO3HUKHOBCHHE JIMHEWYAaTOrO CIEKTpa aToMa BOJIOpOa,
€CTECTBEHHAs U UCKYCCTBEHHAsI PalHOaKTUBHOCTb;



ONMCHIBAaTh H3YyUYEHHBIC CBOWCTBA BEUIECTBA (DIEKTPUUYECKHE, MArHUTHBIE, ONTHYECKUE,
3NEKTPHYECKYIO POBOJAUMOCTH Pa3IMYHbIX CPENl) U IIEKTPOMArHUTHBIC SIBICHUS (TIPOLIECCHI), HCTIOTB3Ys
¢du3nuecKue BEIMYMHBL: SJICKTPHUUCCKHUNA 3apsi, CHIa TOKa, JJIEKTPUUIECKOE HANPSHKEHHUE, AIEKTPUIECKOe
COIIPOTHBIICHHE, Pa3HOCTh TOTCHLIUANIOB, 3JIEKTPOABIKYIIAsl CHlla, padoTa TOKA, HHAYKLIUS MAarHUTHOTO
noJisi, cuna Ammepa, cuia JlopeHra, MHAYKTUBHOCTD KaTYIIKH, SHEPTUS 3JEKTPUIECKOTO0 U MarHUTHOTO
MoJield, TIepUOA W 4YacToTa KoleOaHWH B KoieOaTenbHOM KOHTYpE, 3apsl U Chjia TOKa B MpoLecce
TapMOHUYECKUX 3JEKTPOMArHUTHBIX KoJIeOaHui, OKYCHOE PAacCTOSIHHE U ONTUYECKasl CUJa JIMH3BI, IPH
OMMCAaHWW TPaBHIBHO TPAKTOBaTh (DU3WYECKUH CMBICT HCHONB3YEMBIX BEJIMYMH, WX O003HAYCHHS U
eAMHUIIBI, YKa3blBaTh (HOPMYJbI, CBS3BIBAIOIIME MJaHHYIO (HU3WYECKYI0 BEIWYMHY C JPYTUMH
BEIMYMHAMY;

OMKCHIBATh M3YYEHHBIE KBAHTOBBIC SIBJICHUS M MPOLECCHl, MCHOJIB3YS (U3MUSCKUE BEITHMYUHBL:
CKOPOCTh JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M YACTOTa CBETA, SHEPTHUSI M UMITYJIbCc (OTOHA, IEPUOA
MOJTypacnaia, SHEPrHsl CBSI3M aTOMHBIX SIIep, MPH ONMCAHUH MPABUIBHO TPAKTOBATh (PU3MUECKHIA CMBICIT
UCIIOJIb3YEMbIX BEIIMYMH, UX OOO3HAUCHHS W CIUHMIBI, YKa3bIBaTh (DOPMYJIbI, CBSA3HIBAIOIIUE JAHHYIO
(GU3NYECKYI0 BENUYHUHY C IPYTUMH BEJIMYMHAMH, BEIYUCIISTH 3HaUeHUE (DU3NYECKON BETMYHHBL,

aHaATM3UPOBATh (PU3MYECKHE MTPOLECCHI U SBICHUS, UCIONb3Ysl (PU3MUECKHE 3aKOHBI ¥ TPUHIIUIIBL:
3akoH OMa, 3aKOHBI TOCJIEIOBATEIBHOIO U MapajIeIbHOTO COEAMHEHHUS MIPOBOJAHUKOB, 3aK0H J[xoyns—
Jlenma, 3aKOH 3JIEKTPOMarHUTHON MHIIYKIIUH, 3aKOH IMPSIMOJIMHEHHOTO paclpoCTPaHEHUsI CBETa, 3aKOHBI
OTPaKCHHUsI CBETA, 3aKOHBI INPEIOMIICHHS CBETa, ypaBHCHUE OUWHINTeHHa it ¢Gorodddekra, 3aK0H
COXpaHEHUs1 PHEPIHUH, 3aKOH COXPaHEHHs MMITYJIbCa, 3aKOH COXpPaHEHHs 3JIEKTPUUYECKOTO 3apsia, 3aKOH
COXpAHEHHUsI MacCOBOr'0 YMCIa, MOCTyaaThl bopa, 3aK0H paniuoakTUBHOIO pacnaza, Ipu 3TOM Pa3auyaTh
CIIOBECHYIO (DOpPMYIMPOBKY 3aKOHa, €r0 MaTeMaTH4eCKoe BBIpAKEHHE W yCJOBHA (TpaHHIBI, 00JacTH)
NPUMEHUMOCTH;

OIpeNIeSIATh HANPABICHUE BEKTOPAa MHIAYKLUMH MAarHUTHOTO IIOJISi MPOBOJHUKA C TOKOM, CHIIBI
Awmmnepa u cuibl JlopeHia;

CTPOWTH U ONIUCHIBATHh N300paKEHNE, CO3/1aBAEMOE IIOCKUM 3€PKaJIOM, TOHKOH JINH30H;

BBIMIOJIHATh  9KCHEPUMEHTHl 10 HCCIEIOBAHUIO (U3UUECKUX SBICHUH M MPOLECCOB C
WCIIOJI30BaHUEM MNPAMBIX M KOCBEHHBIX M3MEpPEHMHU: MpH 3TOM (hopMmynupoBaTh npoOiemy/3anady H
TUIIOTE3Y y4eOHOro SKCIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO 000pyI0BaHuUs, IPOBOAUTE
OMBIT ¥ (POPMYITHPOBATEH BHIBOIBI;

OCYILLECTBIISITh NPSMBbIE M KOCBEHHBIE M3MEpPEHMs (U3MUECKUX BEIUYMH, IPU 3TOM BBIOMpATh
ONTUMAJIBHBI CHOCO0 M3MEPEHUS M HCIOJIb30BaTh M3BECTHBIE METOIbl OLEHKH IOTPELIHOCTEH
U3MEPEHU;

UCCIIeIOBAaTh 3aBUCHMOCTH (DM3MUYECKHX BEJIUYMH C MCIOJBb30BAaHMEM NPSAMBIX W3MEPEHHH: MpH
3TOM KOHCTPYHPOBaTh YCTAHOBKY, (PMKCHPOBATH PE3YJILTAThl MOJIYYEHHOH 3aBUCHUMOCTH (U3MUECKUX
BEJIMYMH B BHJIE TAOIUI U rpa)uKOB, A€TaTh BBIBOJBI IO PE3yJIbTaTaM HCCIICAOBAHMS;

cobmonars npaBuia 0€30MacHOro TpyJa NpU MPOBEICHUM HCCIIEAOBAaHUN B paMKax y4deOHOro
OKCIIEPUMEHTa, Y4eOHO-UCCIIEOBATEIbCKOH W IPOEKTHOH JAEATENIPHOCTH C  HCIIOJIb30BAHHUEM
U3MEPUTENBHBIX YCTPOMCTB U 1a00paTOpHOro 000py10BaHUS;

peuiath pacy€THBIC 3a/Ja4yd C SBHO 3aJaHHOM (PU3MYECKOH MOJCINIbIO, HCHOJB3Yys (u3nueckue
3aKOHBI M TPHUHIUIB], HA OCHOBE aHallM3a yCJOBHUS 3aJaudl BHIOHUpATh (U3MUYECKYIO MOJIENb, BBIIENIATH
¢dusnyeckue BEIHYMHBI U GOPMYITBI, HEOOXOAUMBIE JIIsl € pellleHHs, TIPOBOIUTh PacYEThl U OI[CHUBATh
peabHOCTD MOTYYEHHOTO 3HAYeHUS (PU3NUECKON BEITHYUHBI;

pemiaTh KaueCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTHUECKHM HENPOTUBOPEUMBYIO LIEHOYKY
paccyXIEeHHUH ¢ OIOpoii Ha N3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SIBICHUS;

UCIIOJIB30BaTh IPU PELICHUHM y4eOHBIX 3a7lauy COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOIUU VIS
IIONCKA, CTPYKTYpUPOBAHUS, UHTEPIPETalMM W MPEACTAaBICHUS Y4eOHOM U HaydHO-TIOMMYJIAPHOM
UH(OpPMALNH, TONYyYCHHOH W3 pa3iNYHBIX HCTOYHHUKOB, KPUTHUYECKH AHAIM3UPOBATH IOIYIaeMYIO
uHGOpMAIHIO;



OOBSICHATh TPUHIMIIBI JIEHCTBHS MAaIIWH, NPUOOPOB M TEXHUYECKHUX YCTPOWCTB, pa3iuyath
yCIOBHUS X 0€30MacHOr0 HCIOIb30BaHUS B TOBCEAHEBHON JKU3HHU;

NPUBOJIUTH MPUMEPHI BKIIA/la POCCUIICKUX M 3apyOeKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHE TIPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHWMA MO (PU3MKE B TMOBCEJHEBHOH >KU3HH UIA OOeCHeUeHHs
0e3omacHOCTH TMpH OOpallleHMH C NpuOOpaMd W TEXHUYECKUMH YCTPOWCTBAMHM, IS COXpPaHEHUS
3710pOBbs M COOJIIOICHUSI HOPM KOJIOTMUECKOT0 MOBEACHHS B OKpY KatolLlel cpere;

paboTaTh B Tpymile C BBIIOJHEHHEM pa3IHYHBbIX COLMAIBHBIX pOJeH, MIaHUPOBAaTh PadOTY
TPYMIIBL, PAaHOHATBHO PaCIpeNeNiaTh OOSI3aHHOCTH M IUIAHHPOBAThH JNIESTEIBHOCTh B HECTaHIApPTHBIX
CUTYyalusX, a€KBaTHO OILICHUBATDH BKJIAJ KaXXI0TO U3 YYACTHUKOB TPYIIIBI B PEIICHUE PACCMAaTPUBAEMOMN
npoOIeMBl.



TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHme pa3aesioB U TeM nuppoBbie
Ne n/m P Kontpoannsie | IIpakTHyeckue (adp )
NPOrpaMmbl Bcero o0pa3oBaTeJibHbIE
padoThI padoTsI
pecypcsbl
Pa3znen 1. DUBUKA U METObl HAYUHOI'O TIO3HAHUS
Bu6nmoreka IJOK
1.1 o 2 1
W3UKa ¥ METOJIbI HAYYHOTO MO3HAHUS https://m.edsoo.ru/7fA1bF72
Uroro no pazaeny 2
Paznen 2. MEXAHUKA
bubmuoreka LIOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
Bu6nuoreka IJOK
2.2 7 1
Auramia https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHe €XaHUKE 6 1 Bubmorexa LIOK
. HbI XPaHCHUA B MCXaHU
P https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMO/JIMUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHIECKOM 9 1 Bubnuoreka [IOK
' TEOpUH https://m.edso00.ru/7f41bf72
3.2 OCHOBBI TEPMOJUHAMUKHU 9 1 bubmiorexa LOK
' CHOBBLTEPMOA https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSTHUSI BEII[ECTBA. 6 Bubmoreka [JOK
' da3o0Bble IEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24



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

Pazgen 4. 9JIEKTPOJUHAMUKA

bu6mmoreka IJOK
41 DHeKTpOCTATHI o 1 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN AneKTpUYeCKH TOK. Toku B 12 1 Bubnuorexa LJOK
' pa3INuYHbIX cpegax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 21
PeszepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4
11 KJIACC
KoumnuecTBO yacos JJ1eKTPOHHbIE
HaumeHnoBanme pa3aesioB u TeM nuppoBbIe
Ne n/m P Kontpoanneie | IIpakTnyeckue (ap )
NporpaMMbl Bcero o0pa3oBare/ibHbIe
padoTbI padoTsI
pecypchbl
Paznen 1. 9JIEKTPOAUHAMUKA
11 MaruauTtHoe nojie. DIeKTpoMarHuTHas 11 1 3 Bubmmorexa [JOK
' HHIYKIIUS https://m.edsoo.ru/7f41c97c
Uroro no pazpeny 11
Paznen 2. KOJIEBAHU S U BOJIHBI
51 MexaHu4ecKue U 3JIEKTPOMarHUTHBIE 9 1 Bubmorexa [JOK
' KOseOaHusI https://m.edsoo.ru/7f41c97¢c
59 MexaHn4ecKHue U 3IEKTPOMarHuTHbIE 5 1 Bubmuorexa LHOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢
Bu6nmoreka IJOK
2.3 O 10 2,5
frraKa https://m.edsoo.ru/7f41c97c
Hroro no paznery 24



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Pazzen 3. OCHOBBI CHEIIUAJIBHOM TEOPUM OTHOCHUTEJLHOCTH

31 OCHOBHI CTIEIMATEHOM TCOPHH 4 1 bubmmoreka [JOK
' OTHOCUTEIBHOCTHA https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pa3nea 4. KBAHTOBAS ®U3UKA
. bubmumoteka LIOK
4.1 DneMeHThl KBAHTOBOH OITHKHU 6 https://m.eds00.ru/7f41c97¢
bubmuoreka LIOK
4.2 4
Crpoenne atoma https://m.edsoo.ru/7f41c97¢c
Bu6nmoreka IJOK
4. A 7
3 TOMHOE AApO https://m.edsoo.ru/7f41c97¢c
Hroro mo pa3gemy 17

Pazgen 5. 3JIEMEHTBI ACTPOHOMMUU U ACTPOPU3IUKU

Bu6nmoreka IJOK

51 OJeMEeHTbI aCTPOHOMHH U aCTPO(YUUKU 7 1 https://m.eds00.ru/7f41c97¢

Uroro no pazpeny 7

Paznen 6. OBOBIIAIOIIEE ITIOBTOPEHUE

bubmuoreka IIOK
6.1 000 3
Obobuaromee nosropetiite https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 3
PeszepBHOE Bpems 2 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 8,5



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

IHOYPOYHOE IINTAHUPOBAHHE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxa Kontpoabnbie | IpakTuueckue
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
®duznka — HayKa O MPHUPOJIE.
1 Hayunnie MeTZK Bl HO?I,)H:HIiI 1 bubmorexa [JOK
v g https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
bubmuorexa [JOK
2 C 0 1 1
TapTOBas KOHTPOIIbRai pabota https://m.edsoo.ru/ff0c33e6
MexaHn4eckoe ABUKEHUE.
OTHOCHTEIBHOCTh MEXaHHYECKOTO bubmuorexa [JOK
3 1
nBwxenusd. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEpHOE NpAMONMHENHOE 1 bubnuoreka [IOK
JIBIKEHHE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IIPSMOJIMHEWHOE 1 bubnnorexka [JOK
JIBIKEHHUE https://m.edsoo.ru/ff0c372e
6 CBoOogHoe majieHue. Y CKopeHue 1 bubnuoteka [JOK
¢BOOOIHOTO MAEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHoe ABUKEHUE.
7 JBr>keHre MaTepraibHON TOYKH IO 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
[IpuHnmn oTHOCKUTENBHOCTH [ anumes.
8 HueprmanbHble CUCTEMBI OTCUETA 1 bubmorexa HOK
pH . ’ https://m.edsoo.ru/ffOc3be8
ITepBeiit 3akoH HproTOHA



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

Macca tena. Cuia. [lpunnun

bubmuorexa [JOK

d CYNCEPHOSHIHI CHIL. BTOpOHvBaKOH https://m.edsoo.ru/ff0c3be8
HeloToHa 17151 MaTepuanbHON TOYKU
Tperuii 3akoH HeroToHa 11 bubmumorexa [IOK

10
MaTEepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia

11 TsbkecTu. IlepBas kocMudeckas bubmmorexa LIOK

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

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuorexa [IOK
Tena https://m.edsoo.ru/ff0c3el8
VYpok-3kcniepumenT "Cuna TpeHus.

13 Koaddumuent tpenus. Cuia bubnuorexa [JOK
CONPOTHUBJICHUS NIPU ABMYKEHHUH Teja B https://m.edso0.ru/ff0c3f76
JKUJKOCTH WM rasze"

[ToctynaTenbHoe U BpamaTreabHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bu6mmoreka [IOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHsI TBEPJIOTO Tea
HNMnynec MaTepuanbHOM TOYKH,

15 CHCTEMbI MaTEPUAJIbHBIX TOYECK. bubnuoteka [JOK
Hmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE TBUKEHHE
Pabota u Mo1IHOCTD CHITBI.

16 Kunetnueckas s3HEprus MaTepuaibHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETHYECKOW SHEPTUH

17 [ToreHuunanbpHast SHEPrUs. bubnuorexa [IOK

[ToTreHManbHas 3HEPrust ypyro

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

ne(pOpMHUPOBAHHON MPYKUHBIL.
[ToTeHumanbHas SHEPTUsl TeIa BOIN3U
HOBEPXHOCTHU 3eMIIn

18

IloTeHIMaNbHBIC ¥ HEIOTCHITUAIBHBIC
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON PHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHMSI MEXaHUYECKOH
SHEPruu

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

19

Pemenue 3agau no reme
"Kunemaruka. Jlunamuka. 3akOHbI
coxpaHeHus"

20

KonTtponpHast pabora o Teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

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

21

OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO-
KMHETHYECKO Teopuun. Macca
Moutekyil. KonndecTBo BemecTsa.
ITocrosannas ABoraapo

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4dc?2

22

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

23

Permenne 3agau mo reMe "OCHOBHBIE
noyoxkeuuss MKT"

24

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp
Ilenbcus



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

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25
ypaBueHue MKT https://m.edsoo.ru/ff0c4fde
AOcoutoTHas TeMIiepaTypa Kak Mepa
26 cpemHei KHHCTHHGCEOﬁnyG THH ’ bubmorexa LHOK
p P https://m.edsoo.ru/ffOc511e
JBIKEHUS MOJieKyIl. 3akoH [lanbToHa.
97 VYpaBuenue Menaeneera-Knaneiipona.
I'a30BBIE 3aKOHBI
28 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaguyecKoe npeICTaBICHNUE https://m.edsoo.ru/ff0c570e
VYpoxk-skcnepument «ccnenoBanue
29 3aBHCUMOCTH MEX/1y IapaMeTpaMu
COCTOSTHUS Pa3pEKEHHOTO Ta3a
BnyTtpeHnHss sHeprus
TEPMOJIMHAMHYECKON CUCTEMBI U
30 crocoObI e€ n3menenusi. Konmnuecto bubnuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPIHsi OJHOATOMHOTO UJI€aJIbHOTO
raza
31 Bune! Tenmonepenaun bubmmorexa LHOK
p https://m.edsoo.ru/ff0c5c36
VnenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonuyecTBo TemnoTs! mpu bubmorexa HOK
p . https://m.edsoo.ru/ff0c5c36
Teruionepenaye. AauadbaTHbI mpoiecc
33 I1epBbIil 3aKOH TEPMOJIMHAMUKH U €TI0 bubnnorexka [JOK
MIPUMEHEHHUE K U30IPOIIeCcCam https://m.edsoo.ru/ff0c5efc
HeoOpatumocTs npoiieccoB B
. bubmuorexa [JOK
34 npupoje. Bropoi 3akoH

TEPMOANHAMHKN

https://m.edsoo.ru/ff0c6230



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bubmuoreka [JOK

3 MaIlHHbI https://m.edsoo.ru/ff0c600a

36 DKOoJIOrHu4YecKre mpooIeMbl
TEIUIOPHEPTETHKU

37 O6o06maromuii ypok «MonexyspHas bubnuorexa [JOK
¢duzuka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo0.ru/ff0c6938
KonTponbhas pabota no teme

38 «Momnexynspnas pusuka. OCHOBBI bubmmorexa LIOK

YU ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI

39 CBolicTBa )KHJIKOCTH.

40 [TapooOpa3oBaHre U KOHICHCAITUS. bubnnoreka [JOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAS U OTHOCUTEJIbHAS

41 BJIQXKHOCTH BO3ayXxa. HachieHHbIH bubamorexa LOK

A%, - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue n

42 amopdHbIe Tena. AHU30TPONHS bubnnorexka [JOK
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edso0.ru/ff0c65f0
Kkpuctayyibl. CoBpeMEHHbIE MaTepPHAaITbI
[TnarneHre U KpUCTAIUTH3AITHS.

43 VaenbHas TeninoTa niaaBieHus bubmmorexa [OK

A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus

44 Pemenne 3amad mo reme "YpaBHeHue bubnmoreka [JOK
TerioBoro 6amaxca" https://m.edsoo.ru/ff0c6820
OnexTpuzanus Ten. JNEKTPUIECKUI

45 3apsn. JIBa BUa SJIEKTPUUECKUX bubmmorexa [JOK

PAL. A P https://m.edsoo.ru/ffOc6bcc
3apsIoB

46 B3aumonerictBue 3apsiioB. 3aKoH bubnuorexa [IOK



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
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Kynona. Toueunslii 371€KTpUYECKUN
3apsiz

https://m.edsoo.ru/ffOc6ces

Hanps>k€HHOCTB 2IEKTPUYECKOTO
nosist. [IpuHnmn cynepnosunuu

bubmuorexa [JOK

47
ANEKTPUYECKHUX ToneH. JInnun https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
ITpoBOIHWKH, TUDIIEKTPUKH U
48 H(f)n OBOJIHUKU 3a2))H COXPaHEHUs Bubmaorexa ITOK
YHpOBOA ’ p https://m.edsoo.ru/ffOc6bcc
IIEKTPUIECKOTO 3apsia
Pabota cui 3eKTpoCcTaTHIeCcKOro
49 nois. [lorennuan. PasHocTs Bubmorexa ITOK
' AL https://m.edsoo.ru/ff0c6f00
[IOTEHIMAJIOB
[TpOoBOTHUKY U AMDIICKTPUKHU B
50 3JIEKTPOCTATUYECKOM II0JIE Bubmorexa ITOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnexkTpoéMKocTh. KoHIencaTo
p A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH TIIOCKOTO
52 KOHJIEHCATOpa. DHEPIHUs 3apsKEHHOTO bubmmorexa [IOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
VYpoxk-koHdepenuus "[IpuHuun
NEHCTBUS U IPUMEHEHHE
53 KOHJIEHCATOPOB, KOMTMPOBAILHOTO
amnmapara, CTpyWHOTO TIPUHTEpA.
DJIEKTpOCTAaTUUYECKAs 3alUTa.
3azeMiieHre AIEKTPOPUOOpoB".
54 DNEKTPUUECKU TOK, YCIOBHUS €r0

cyuiectBoBanus. [I0CTOSAHHBIN TOK.



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6f00
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Cuna toka. Hanpsbxenue.
Conportusnenue. 3akon Oma jist
y4acTKa Ienu

55

YPOK-3KCIIEpUMEHT
"[locnenoBarensHOE, NapaIeIbHOE,
CMeEIIaHHOE COSIUHEHNE
MIPOBOJHUKOB".

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

56

PaboTa 1 MOLTHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxxoynsa-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

57

3akon OMa 715 TOJTHOM (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe
3aMbIKaHHE.

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

58

Pemenne 3amaa no teme "3axkoH Oma,
COEIMHEHHUE TTPOBOJHUKOB"

59

DIIEeKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
teMiiepaTypbl. CBEpXIIpOBOAUMOCTh

60

DNEeKTPUYECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

61

[HonynpoBoaHUKH, UX COOCTBEHHAS U
puMecHas mpoBoAUMOcTh. CBOMCTBA
p—~n-niepexona. I1osynpoBoIHUKOBEIE
nprOopbI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c84ae

62

DNEKTPUYECKHUI TOK B PaCTBOPax U
pacriaBax 3JIEKTPOJIUTOB.
DIEKTPOTUTHYECKAS TUCCOIHAIINS.
Onektponu3. Habmronenune

bubmuorexa [JOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

"OnexkTponus"

DJIIEKTPUUYECKHI TOK B Ta3ax.
CamocTosiTenbHbIN U

bu6mmoreka [IOK

63 1
HECaMOCTOSTENIbHBIN pa3psl. MonHus. https://m.edsoo.ru/ffOc84ae
[Inazma
O06o0maromuii ypok
«OIEKTPOIMHAMUKAY. DIEKTPUUYECKUE
64 npuOOPHI M YCTPOMCTBA U UX 1 bubmorexa LIOK
PHOOPET M YUIP https://m.edsoo.ru/ffOc86fc
IIpaKTH4YecKoe mpumeHenue. [Ipasuna
TEXHUKN 0€30MaCHOCTH
KonTtponpsHast pabora o Teme
«Qnekrpocraruka. [1ocTosHHBIHI bubnuoreka [IOK
65 . 1 1
ANEeKTpUYeCcKuii TOK. Toku B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX CpeIax»»
66 PesepBHblit ypok. O600maromumii ypok 1 bubnnoreka [JOK
no temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c
67 HToroBast KOHTpOJIbHAsA paboTa 1 1
68 PesepsHblit ypok. Pabora ¢ Tekctamu 1 bubnuoreka [IOK
1o teMe "DieKTpouHaMuKa” https://m.edsoo.ru/ff0c8c56
OBLIEE KOJIMYECTBO YACOB I1O 68 5 3
[TPOI'PAMME
11 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kourpoabubie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI

pecypchl



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8c56

OCHOBHBIE BEJINYHNHEI
AJIEKTPOIMHAMUKH

bubnunorexa LIOK
https://m.edsoo.ru/ff0c9778

ITocTOsTHHBIE MATHUTHI U UX
B3auMoOecTBHE. MarHuTHOE 1oJIe.
Bexrop MarHuTHOM MHAYKUMU. JInHUK
MarHMTHON MHIyKLIUU

bubnunoreka LIOK
https://m.edsoo.ru/ff0c98fe

MarauTHO€E 10JI€ POBOIHHUKA C
TokoM. OnbIT Dpcrena.
B3anmopeiicTBre NpOBOJHUKOB C
TOKOM

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c98fe

VYpok-3kcniepument «Vccnenopanue
l[eflCTBHﬂ IIOCTOAHHOI'O MarHura Ha
pamky ¢ Tokom» Cuna Ammepa.

bubmuoreka [IOK
https://m.edsoo.ru/ffOc9ac0

JleiicTBre MarHUTHOTO MOJISL HA
JBUKYITYIOCS 3apsXKEHHYIO YaCTHILY.
Cuna Jlopenna. PaGoTa cuiibr
Jlopenua

bubnuoreka [IOK
https://m.edsoo.ru/ffOc9df4

OnexTpoMarauTHas HHAYKIMs. [loTok
BEKTOpa MarHUTHOU uHAyKuuu. 31C
MHIYKIHMU. 3aKOH 3JIEKTPOMarHuTHOM
naaykunn Gapanes

VYpok-skcniepuMenT «lccnenoBanue
SIBIIGHUS DJIEKTPOMArHUTHOM
WUHIYKITA)

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTS. SIBIEHUE
camonHaykiuu. 9J1C caMOMHAYKINN.
OHeprus MarHUTHOTO TOJIS KaTYLIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10JIE

but6mmorexa [IOK
https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

Kpok-kongepenmus "Texuunueckue
YCTPOICTBA U UX IPUMEHEHHUE:
[IOCTOSIHHbIE MarHUTHl,

9
AJICKTPOMArHUTHI, JICKTPOBUTATENb,
YCKOPHUTENH dJIEMEHTAPHBIX YaCTHII,
WHJIYKIIMOHHAs 1eYb"
10 O6o0maromuii ypok «MarautHoe bubmmoreka [JOK
noJje. DJIeKTPOMarHuTHas HHAYKIHSI https://m.edsoo.ru/ffOcab82
KonTponbhas padota no teme
11 «MarauTHoe mose bubmorexa HIOK
' https://m.edsoo.ru/ff0cad58
DNEeKTPOMarHuTHAS WHIYKIIHS)
CB00OOIHBIE MEXaHUYECKHUE
koseOaHus. 'apmoHnyeckue
12 Kojebanus. YpaBHEeHUE bubmorexa HOK
7P . https://m.edsoo.ru/ffOcaf06
rapMOHHYECKHUX KOJIeOaHUH.
[IpeBparenue suepruu
KonebarenbHblit KOHTYp. CBOOOIHBIE
IJIEKTPOMArHUTHBIC KOJIcOaHUs B
13 HAAcaILHOM KOoJIe0aTeIbHOM KOHTYPE bubnmorexa IOK
ype. https://m.edsoo.ru/ff0ch820
AHanorus MeXJ1y MEXaHHUYECKUMHU U
ANEKTPOMArHUTHBIMH KOJIeOaHUIMU
®opmyna Tomcona. 3akoH
14 COXpaHEHUS DHEPTUHU B HACATbHOM bubnmorexa IOK
P p https://m.edsoo.ru/ff0cb9c4
KoJ1e0aTeIbHOM KOHTYpE
[IpeacraBnenue o 3aTyxaromux
KoJieOaHusX. BeIHYKICHHBIC
but6mmorexa [IOK
15 MeXaHN4YeCcKue Kojiebanus. Pe3oHanc.

BeIHYKICHHBIE 3JIEKTPOMAarHUTHBIC
KOJIeOaHus

https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

16

Pemenue 3agau no reme
"MexaHu4YecKHUe U AIEKTPOMAarHUTHBIC
KoJjebanus"

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MEpEMEHHBIN TOK. MOIIHOCTh
IIEPEMEHHOI0 TOKA. AMIUIUTYAHOE U
JEHCTBYIOIIEE 3HAYEHHUE CUJIBI TOKA U
HaIPSKEHUS

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBoxacTso,
nepeaya u norpedaeHue
JIEKTPUUYECKON SHEPTUU

19

Ypok-koH(DepeHIHs "IKOTOTHICCKIE
PUCKU TIPH MTPOU3BOJICTBE
anexkTposHeprun.”, "Kynbrypa
MCIOJIb30BaHUS JIEKTPOIHEPTUHU B
MMOBCEIHEBHOW XKU3HU"

20

MexaHndecKkre BOJIHBI, YCIIOBUS
pacripoctpanenus. [lepuon. Cxopoctsb
pactipoCcTpaHeHUs ¥ JITHHA BOJTHEI.
[Tonepeunblie ¥ MPOIOIBLHBIE BOJTHBI

bubmnoreka IIOK
https://m.edsoo.ru/ffOcca54

21

3Byk. CKOpoCTh 3ByKa. [ pOMKOCTh
3ByKka. Beicota ToHa. TemOp 3Byka

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcccOc

22

ONEKTPOMAarHUTHBIE BOJHBI, UX
cBoNcTBa U cKopocTh. [Ikana
3JIEKTPOMAarHUTHBIX BOJIH

bubnunorexa LIOK
https://m.edsoo.ru/ffOccfe0

23

HpI/IHI_[I/Il'IBI paanoCBA3U U
TeaeBuaeHus. Pa3Butue CpcACTB
cBs3U. Paguomnokanus



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

Pemenue 3agay no reme

24 "MexaHU4YeCcKre U 3JIEKTPOMArHUTHBIE bubmmorexa LIOK
" P https://m.edsoo.ru/ff0cc324
BOJIHBI
25 Konrponsnas pabdora «Konebanus u Bu6mumotexa [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsimonHENHOE pacipoCcTpaHEHHE
26 CBETA B OJIHOPOJHOM CpeeE. bubnmnoreka HOK
ToueuHslil UCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkenue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
p o P https://m.edsoo.ru/ffOcd4e0
M300pakeHM B TUIOCKOM 3€pKalie
[Ipenomnenue csera. [lonnoe
28 BHYTpeHHee oTpaxeHue. [IpenenbHblit bubnnorexa [JOK
yroJ1 MOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKeHUS
29 Ypoxk-3kcniepumenT «M3mepenue 1 bubmuoreka [IOK
[IOKa3aTels MPEIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunsel. [loctpoenne n3obpaxeHuii B
30 muH3e. Dopmyra TOHKOM JTHH3BI bubmorexa LOK
+ TOPMY ' https://m.edsoo.ru/ffOcddle
VYBenuueHue JTMH3bI
31 Pewmrenne 3amau o reme
«300pakeHus B TMH3aX»
Hucnepcus cBera. CIoXHBIA COCTaB
39 6enoro csera. LIper. [Ipaktnueckas 05
paborta «Habmroaenue nucnepcun '
CBETa»
33 Wntepdepennus cera. Audpaxius bubmuoteka [IOK



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

cera. JuppaknuonHas pemerka

https://m.edsoo.ru/ffOced22

HOHepe‘-IHOCTb CBCTOBBIX BOJIH.

bubnmoreka [IOK

34
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
Ypok-koHpepenius "OnTudyeckue
35 MPUOOPHI M YCTPOKCTBA M YCIIOBHS MX
0e30macHOro NpuMeHeHus "
['panuIpl TPUMEHUMOCTH
36 KJIacCM4eCKOoM MexaHuku. Iloctymnarsl Bbu6moteka LJOK
CIICIMAIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIbHOCTH
OTHOCHUTETBHOCTH OJTHOBPEMEHHOCTH.
37 3ameJIeHHe BPEMEHH U COKpAILEHUE bubmorexa LIOK
A P bart https://m.edsoo.ru/ffOcfa42
JUTMHBI
DHeprus U UMITYJIbC PEISITHBUCTCKOM
38 yacTunbl. CBA3b MAcChl C SHEPTUEH U buGnuorexa [IOK
) P https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPIHsl OKOS
Kontponbnas padota «Onrtuka.
39 OCHOBBI CTICTIHATLHOUW TEOPUH brbmmorexa [TOK
t p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIEHOCTI
40 ®oronsl. opmyina [Inanka. DHeprus bubmuoreka [IOK
U UMIyJIbC pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCTIEIOBAHUE
41 ¢)0T(I:3(bq)eKTa OHBII[TLI A.T bubamorexa LOK
' T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTtorddekra. YpaBHEeHNE
42 3171HmTel(711)Ha H(i;q)(l)OTOB(I)(geKTa bubnmorexa LHOK
a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gotordpdexra
43 Hasnenue ceera. Onwitel [1. H. bubnuotexa [JOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
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JlebeneBa. Xumudeckoe JIEUCTBUE
CBETa

https://m.edsoo.ru/ff0d04a6

Ypok-koupepenmus "TexHnaeckue
YCTPOMCTBA U NIPAKTHUYECKOE

44 npUMeHeHHe: (POTODIIEMEHT,
(dboTomatuuk, coHeuHas Oarapes,
ceeToquoxn"
45 Pemenue 3agad mo reme «JE€MEHTBI bubnuoreka [IOK
KBaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Monenb atoma Tomcona. OmBITEL
46 Pesepdopna o paccessHuO 0-9acTu bubmmorexa [JOK
POOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas monens aroma
bubnuoreka [{OK
47 Ilocrymater bopa
Y p https://m.edsoo.ru/ff0dOafa
N3nydenue u noriomeHue GOTOHOB
48 I I/I}ll'lqe €X0JIe aToMa C 0 H((jpro OBHSI bubmorexa [JOK
P pexol . a P https://m.edsoo.ru/ff0d0afa
SHEPTUU HA OPYToi. Buapl cCieKTpoB
BomaHoBBIE cBOIiCcTBa YacTull. BOIHEI
49 ne bpoitna. Kopnyckynsipao- bubnnorexa [JOK
BOJIHOBOM Jyann3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXKJICHHOE M3 TyUCHHE
OTKpBITHE paIHOAKTUBHOCTH. OIIBITHI
50 Pe3:)®0 EIK)OH e/IeJIEHUI0 COCTaBa bubamorexa LOK
pROPA pet https://m.edsoo.ru/ff0dofd2
PaIMOAKTUBHOTO U3TyYCHHS
CgaoiicTBa anbda-, 6era-, raMma-
51 u3nydeHus. Bnusiaue

PaaAOaKTUBHOCTH HA KUBBIC
OpraHnu3MbI



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
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https://m.edsoo.ru/ff0d0fd2

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacma.
DNEeKTPOHHBIN U MMO3UTPOHHBIN OeTa-
pacnan. 'aMmma-uzinydenue

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3M HYKJIOHOB B S7pE.
Snepubie peakuuu. SnepHbii
peaktop. [Ipo6iiembl, IEPCIEKTUBHI,
AKOJIOTUYECKHE ACTICKTHI SICPHOM
SHEPTEeTUKHU

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbie YacTUullbl. OTKpBITHE
MO3UTPOHA. MeTo 16l HAOTIOICHUS 1

perucTpanvu 3JJEMCHTAPHbIX YaCTHII.

Kpyrusiit cton «D@yHaaMeHTanbHbIe
B3anMOJIeUcTBUs. EMUHCTBO
(bu3NIecKoil KapTHHBI MUPa

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

55

Permrennie 3agaud mo reme "KBaHToBasg
¢u3uka. AToMHOE 71p0"

56

KonTponbnas padora: "KBantoas
¢duzuka", "AtomHoe sapo"

57

OTanel PasBUTHA aCTPOHOMHHU.
[TpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAYEHHE acCTpOHOMHUHM. Bun
3BE3HOrO Heba. Co3Be3ausl, spKue
3BE3/Ibl, IJIAHETHI, UX BUAUMOE
neukeHue. CoaHevyHas cuctema

58

Counnne. CoHeunast akTUBHOCTD.
WcTtounuk sneprun ConHua u 3BE311

59

3BE3bI, NX OCHOBHBIE



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

XapaKTEePUCTUKU. 3BE3/IbI TJIABHOM
IOCJIeI0BAaTEIbHOCTH. BHyTpeHHEee
ctpoeHue 3B€31. COBpeMEHHbIE
MPEACTABIECHUS O IIPOUCXOKICHUU U
sBotounu CoJiHIA U 3BE3]T

60

Muneunsiit [1yte — Hama ["anakTuka.
TTonoxenue u nBuxxenne ConHIila B
lNanaktuke. ['anaktuku. YepHbie
JIBIPBI B SIJpax TajJakTUK

61

Bcenennas. Pa3z0oeranue rajJakTUK.
Teopust bonbioro B3pbIiBa.
PenukToBO€ U3nyyeHue.
MeraranakTuka

62

Ypok-koH(DepeHIHs «IIEMEHTHI
ACTPOHOMHH M aCTPODU3UKH.
Heperiennbie npo0aeMbl
ACTPOHOMHUMY

63

O6o6matomuii ypok. Ponb gpusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYECKOM, COLIMAIbHON 1
ATUYECKOH cdepax AeaTeIbHOCTH
YyeJIOBeKa

64

PesepBHBIil ypok. MarHuTHOE 110JIE.
DneKTpOMarHuTHasi UHIAYKIUS

65

PezepBublii ypok. Ontrka. OCHOBBI
CHEelUaJIbHON TEOpUHU
OTHOCHUTEIIbHOCTH

66

Pesepnsrii ypok. KBantoBas dusuka.

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

DneMEeHThl aCTPOHOMUU U
acTpodu3uku

67

HToroBas KOHTpoOJIbHAs paboTa 3a roj

68

O6o06maromuii ypok. Mecto
(hbU3UIECKOI KapTUHBI MHPa B 00IIIEM
psIy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJICTABICHUN O IPUPOIC

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

8.5




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /UIAA YYEHUKA

» ®usnka, 10 xmace/ Mskumes ['.41., byxosues b.b., Corckuit H.H.; mox pegaxmweii [lapdentpeBoit
H.A. Akmmonepnoe obmiectBo «M3natenbctBo «lIpocBernenuey
» ®uswuka, 11 xmace/ Mskummes ['.J1., Byxosues b.b., YUapyrua B.M.; mox penaxiueit

[TapdhentpeBoit H.A. Axnimoneproe obmecTBo «M3marenscTBo «IIpocBemenne»

METOIUYECKHUE MATEPHUAJIBI JJI51 YUYUTEJIA

OUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET

bubmuoteka LIOK



