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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUU M TPEOOBAHMI K pe3yibTaTam
OCBOEHHsI OCHOBHOI 00pa3oBaTeNbHOW Mporpammsl, npeacraBieHHbIXx B OI'OC
COQO, a Taxxke c¢ yuérom deaepanbHOil pabodeil MporpaMMbl BOCIHTAHHS H
KOHIIETIIIMUA TpernojiaBanusi y4eOHoro mnpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3aluiax Poccuiickon Qdenepaunu, peanu3yroImx OCHOBHBIEC
o0Opa3oBaTeabHbIE POTPAMMBI.

ConmepxaHnue mnporpamMMmbl MO (U3MKE HampaBieHO Ha (opMmupoBaHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcs 10—11 kmaccoB mpu oOydeHUH
ux ¢u3rke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-JEATEILHOCTHOIO MOJIX0/a.
[Iporpamma no ¢usuke coorserctByeT TpedoBanusaM GPI'OC COO k miaHupyeMbIM
JMYHOCTHBIM, MPEAMETHBIM U METANpPEMETHBIM pe3yjibTaTaM OOydeHHsl, a TaKKe
YUYUTHIBAET HEOOXOAUMOCTh peaU3alMh MEXIPEIMETHBIX CBs3ed (PU3MKH C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMU MpeaMeTaMu. B Hell onpenensitoTcs OCHOBHBIE
LU U3y4eHus (PU3MKUA Ha YPOBHE CPEIHEr0 oOLIEro 00pa3oBaHus, INIAHUPYEMBIE
pe3ynbTaThl OCBOCHHS Kypca (U3MKU: JMYHOCTHBIE, MeETalmpeaMETHbIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3rke BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (PU3HKU Ha Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO r0JjaM 00yUYEeHUS;

e coJiepkaHue yueOHoro npeameta « Pusnkay no rojgaM 00ydeHusl.

®du3rka Kak Hayka O HauOojee OOmMX 3aKOHAX NPHUPOAbI, BBICTyHas B
KayecTBE y4eOHOI0 IpeJIMeTa B LIKOJIE, BHOCUT CYIIECTBEHHbBIN BKJIaJ B CUCTEMY
3HaHHM 00 okpyskaromeMm mupe. [lIkonpHbIN Kype PU3NKN — CHCTEMOOOPa3yOIIHIA
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIBKY (DU3UUYECKHE 3aKOHbI
JexKaT B OCHOBE IIPOILIECCOB M SBJIEHUM, H3ydyaeMbIX XUMHUEH, OHOJIOTHEH,
¢uzuyeckoir reorpadueld u acTtpoHoMmueil. lcmonb3oBaHME U AKTUBHOE
npUMeHEeHHe (U3WYECKUX 3HAHUWA  ONpefenseT XapakTep U pa3BUTHE
pa3HO00pa3HBIX TEXHOJOTHI B chepe IHEPTETUKH, TPAHCTIOPTA, OCBOEHUS KOCMOCA,
MOJIYYEHHs] HOBBIX MAaTEpHUANIOB C 33JaHHBIMH CBOMCTBaMU M Apyrux. M3ydenwue
(M3HKM BHOCUT OCHOBHOM BKJIaJ B ()OPMUPOBAHHUE ECTECTBEHHO-HAYYHON KapTHHBI
Mupa oOyvarommxcs, B (opMHpOBaHHE YMEHUN NPUMEHATb HAy4HBIH METOJ
MO3HAHUS [P BHITIOJHEHUN UMHU YY€OHBIX UCCIIEAOBAHUM.

B ocHOBY Kypca pu3uKu 1J1s ypOBHS CpEHETO 00IIEro 00pa3oBaHUs MOJIOKEH
pPSAA UIEH, KOTOPhIE MOKHO pacCMaTPUBATh KaK MPUHLUIIBI €r0 MOCTPOCHHS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (GU3HUKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOMN (U3HKHU.



Hoesn eenepanuzayuu. B cooTBeTCTBUM C HEWl Marepuan Kypca (GU3MKH
00beqMHEH BOKPYr (U3MYEeCKHX Teopwil. Bemymum B Kypce sBisieTcs
dbopMupoBaHUE TPEICTABICHUNA O CTPYKTYPHBIX YPOBHSIX MAaTEpHUHU, BEIIECTBE U
oJe.

Hoea eymanumapusayuu. EE peanuzanus mpeanojaraeT HCIOIb30BaHHUE
I'YMaHUTApPHOTO IMOTEHIMala (U3NYECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHUS
bu3MKH ¢ pa3BUTHEM OOIIECTBA, & TAK)KE C MHPOBO33PEHUECKUMHU, HPABCTBEHHBIMH
Y 3KOJIOTMYECKUMU ITPOOIeMamMu.

Hoes npuxnaonoii nanpasnennocmu. Kypce pu3uku npeanonaraet 3HakOMCTBO
C HIMPOKHM KPYTOM TE€XHHYECKHX M TEXHOJOTMYECKUX MPUIIOKEHUN H3y4YEeHHBIX
TEOPUU U 3aKOHOB.

Hoes sxonocusayuu peann3yercs TOCPEACTBOM BBEACHHUS JIIEMEHTOB
COJCpKaHUS, MOCBSIIEHHBIX 3KOJOTHYECKHMM MpobiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKU U TEXHOJIOTUH, a TaKXke O0O0CYKIEHUs
po0JieM PalMOHAIBHOTO MPUPOIOTIONH30BAHMS M SKOJIOTHUECKOI 0€30MacHOCTH.

Crep>xHEBBIMH 3JIEMEHTaMH Kypca (DU3MKHM Ha ypOBHE CpPETHETO OOIIero
oOpa3oBaHus SBISIOTCS (U3MUeckue Teopur ((popMUpOBAHUE MPEIACTABICHUN O
CTPYKTYpe TOCTpOeHUsI (HU3NUECKON TeopuH, poid (GyHIAMEHTAIbHBIX 3aKOHOB U
MIPUHIIATIOB B COBPEMEHHBIX MIPEICTABICHUSAX O IPUPOJIE, TPAHUIIAX TPUMEHUMOCTH
TEOPUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBIICHUI U MPOLIECCOB).

CucTeMHO-AeSTeNbHOCTHBIN MOAX0A B Kypce (DU3UKU peanu3yercs Mpexkie
BCETO 3a CYET OpraHM3alUd IKCIEPUMEHTATBHON AESTEIBHOCTH O0YYaroIIuXCs.
Jyis 6a30BOTO YpOBHS Kypca PU3UKU — 3TO UCTIOIH30BAaHUE CUCTEMBI ()POHTATBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JTA00PaTOPHBIX pabOT, KOTOPHIE B IPOTPAMME
no ¢u3znuke OOBEAMHEHBI B OOLIMI CHUCOK YYEHHYECKUX MPAKTHUECKHUX padoT.
Beinenenne B yka3aHHOM IIepeyHe J1a0OpaTOpHBIX padoT, MPOBOJUMBIX IS
KOHTPOJIS Y OILIEHKH, OCYIIECTBIICTCS yUYaCTHUKAMHU 00pa30BaTeIbHOTO IMpoliecca
UCXOJIl U3 OCOOEHHOCTEW IJIAHUPOBAHMWS W OCHAIlleHUA KaOuHeTa (Quiuku. llpu
TOM O0ECleyuBaeTcsl OBJIAJEHUE OOYYAIOIIMMUCA YMEHUSIMU IPOBOJUTH
KOCBEHHbIE H3MEpPEHHs], HCCIEeIOBaHMS 3aBUCHUMOCTEH (DU3MUYECKUX BETUYMH U
MIOCTAHOBKY OITBITOB IO MPOBEPKE MPEITI0KEHHBIX TUIIOTE3.

Bonbiioe BHUMaHue yesieTcs pEIIeHNI0 PACUETHRIX M KAY€CTBEHHBIX 3a/1ad.
[Tpu 3TOM 17151 pacu€THBIX 3a7a4 MPUOPUTETOM SBJISIOTCS 33J]a4M C SIBHO 3a/1aHHOM
¢u3uueckoil Monenplo, TO3BOJSIOMIME TMPUMEHATh HM3YYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJHOTO pas3felia Kypca, TaK U MHTETpUPYs 3HAHUS U3
pa3HbIX pasnenoB. [ Ka4eCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 33JaHUS Ha
OOBSICHEHHE NPOTEKaHUS (PU3NYECKUX SBJICHUM U TPOLECCOB B OKpYXKarouleu
KU3HH, TpeOyromue BbiOOpa (U3NYECKOM MOJENH JUIsl CHTYallud IPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.



B cootBerctBum ¢ TpeboBanusamu @I'OC COO k maTepralTbHO-TEXHUUECKOMY
oOecrieyeHuI0 y4yeOHoro mpoiecca 0a30BbI YpOBEHb Kypca (M3HKKM Ha YpPOBHE
cpeaHero oOiiero oOpa3oBaHMs JIOHKEH HM3y4aThCsd B YCIOBHUSX MPEIMETHOTO
kaOvHeTa (PU3MKK WIA B YCIOBUSAX HHTEIPUPOBAHHOIO KaOWHETa MPEAMETOB
€CTEeCTBEHHO-HAYYHOI0 ITMKiIa. B kabuHeTe PU3MKK TOMKHO OBITH HEOOXOIMMOE
nabopaTopHoe OOOpYJOBaHUE JMJi BBINOJTHEHUS YKa3aHHBIX B Iporpamme I1o
(bu3MKe yUSHUYECKUX MTPAKTUYECKUX padOT U IEMOHCTPALIMOHHOE 000PYJOBaHUE.

JleMoHcTpanimoHHOEe  00Opy/ioBaHWEe (PopMUpYETCS B COOTBETCTBUU C
OPUHIIUTIOM MUHUMAJIBHOW JOCTaTOYHOCTH W OOECIEYMBAET IMOCTAHOBKY
MEPEUUCIEHHBIX B TMporpaMMe Mo (U3UKE KIIOYEBBIX JIEMOHCTPAIMM IS
UCCJICIOBAHMUSI  WM3Y4YaeMbIX  SBJICHUH ©  IPOIECCOB, OJMIUPHUYCCKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUICCKUX TPUMCHCHHM.

JlabopaTopHoe 000OpynOBaHHME I YYEHUUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyeTe
OHOTO KOMIUIEKTa Ha JByX oOydJarommuxcs. TemMaTndeckue KOMILUIEKTHI
1a00paTOpHOTO OOOPY/IOBAHUSI JIOJKHBI OBITh IMOCTPOEHBI HAa KOMILIEKCHOM
WCIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE TU(POBBIX JabOpaTopuil.

OCHOBHBIMHU LIEJIAMH U3y4eHUs PU3UKHU B 001IEM 00pa30BaHUU SABIISIOTCS:

e (QopmupoBaHHE HHTEpeca M CTPEMJICHUS OOYYarOMIMXCS K HaydHOMY
W3YYEHUIO TPHUPOJbI, PA3BUTHE WX HHTEIUICKTyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJe TIO3HAHUA U (popMHUpOBaHHE
MCCIIEIOBATEFCKOTO OTHOIICHUS K OKPYKAIOIINM SIBIICHUSIM;

e (¢dopMHpOBaHKE HAYIHOTO MUPOBO33PEHHUS KaK Pe3yJIbTaTa U3yUeHUs OCHOB
CTpOEHUs MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (DU3HUKU;

e (¢dopMHpOBaHWE YMEHHH OOBSICHITH SBJICHHS C HCIOJb30BaHUEM
(bU3NYeCKUX 3HAHUHN M HAYYHBIX JOKA3aTeIhCTB;

e (¢dopMHpOBaHUE TPEACTABICHUA O POJIU (UIMKU IS PA3BUTHS JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH.

JocTixkeHne 3TuX 1eneld oOecrneunBaeTcsl peleHueM CIeAyIoluX 3a1a4 B

npoIiiecce u3yueHus Kypca GU3UKU Ha YPOBHE CPETHEro O0IIero oopa3oBaHus:

e TPUOOPETEHHME CUCTEMBI 3HaHUI 00 00X HU3NIECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUAX, BKIIOYAS MEXAHWKY, MOJEKYSIPHYIO (PUBHKY,
AJIEKTPOIUHAMUKY, KBAHTOBYIO (PU3HKY M 3JICMEHTBI aCTPO(PU3UKH;

e (¢dopMHpOBAaHWE YMEHHH TPUMEHATh TEOPETUYECKHE 3HAHWS IS
oObsicHeHUs (U3WYECKUX SBJICHUH B TPUPOAEC W A TPUHATHUSA
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;



e OCBOCHHME CIIOCOOOB pEIIEHUS pa3lIWYHbIX 3a/Jad C SBHO 3a/aHHOM
bu3nueckoil MOJENbI0, 3a/1ay, MOAPa3yMEBAIOIIUX CaMOCTOSTENIbHOE
co3faHue (pU3NYECKOr MOJEIH, aIeKBATHON YCIIOBUAM 33/1a4H;

e TOHUMaHHE (PU3UYECKUX OCHOB M MPUHIIUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKHUX MPOLIECCOB, UX BIUAHUS HA OKPYKAIOLTYIO
cpeny;

e OBJIaJICHUE METOJIAaMU CaMOCTOSATENIbHOTO TUIAHUPOBAHUSA U MPOBEICHUS
(U3HYECKUX SKCIEPUMEHTOB, aHANIM3a M HHTEpIpPETalud HHPOPMALINH,
OIPEJENICHHS TOCTOBEPHOCTHU MTOJIyYEHHOTO PE3yJIbTaTa;

e CO3/aHME YCJIOBUH JI1 pa3BUTHUS YMEHUN MPOEKTHO-HUCCIEA0BATENbCKOM,
TBOPUYECKOU JIEATEIBHOCTH.

Ha wu3yuenne ¢usuku (0a30BbId ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus otBoautcs 136 gacos: B 10 kiacce — 68 yacoB (2 yaca B Henenio), B 11
KJ1acce — 68 yacoB (2 yaca B HEJEIO).

[Ipennaraempiii B mnporpamMme 1o (QU3MKE TMepeyeHb JaOOpATOPHBIX M
MPAKTUYECKUX paldOT SBIAETCS PEKOMEHJIOBAaHHBIM, YYHMTENb JEJaeT BbIOOD
MpoBeNeHUsT JTA0OPATOPHBIX pPabOT U OMBITOB C YYETOM WHIWBHUIYATbHBIX
0COOCHHOCTEH 00yJarOIUXCHl.



COJAEPKXAHUE OBYUYEHUA
10 KITACC
Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®u3nka — Hayka o npupoje. HayuHble MeToAbl MO3HAHUS OKPYXKAIOLIErO
Mupa. Posib 3KcriepuMenTa v TEOpUH B IPOLIECCE MIO3HAHMS TPUPOBL. DKCIIEPUMEHT
B (pusuke.

MopnenupoBanue (U3MYECKUX SIBIEHUN U mpoueccoB. HayuHble runmoTessl.
duznyeckue 3aKOHbI U T€OpUH. ['paHULIBI NPUMEHUMOCTH (PU3HYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUSI.

Ponb u mecTto ¢uszuku B GOpMUPOBAaHUU COBPEMEHHOM HAYYHOW KapTHHBI
MUpa, B MPAKTUYECKOU IEATETbHOCTH JIFOICH.

Jlemoncmpayuu

AHanoroBple W IUGPOBBIE H3MEPUTENbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanundeckoe nBmxeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JABUKECHUS.
Cucrema otcuéra. TpaekTopus.

[lepemenienune, CKOpocTh (CpenHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOPEHHE MaTepHaJIbHOW TOYKH, MX MPOEKIUH HAa OCH CHUCTEMbI KOOpPJMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBWXeHue. ['paduku
3aBUCUMOCTH KOOpAMHAT, CKOPOCTH, YCKOPEHHs, MYTH U NepeMelleHHs
MaTepUaIbHOW TOYKH OT BPEMEHHU.

CBobogHoe nazeHre. Y CKOpeHHe CBOOOTHOTO ITaICHHUS.

KpuBonnHeitHoe nBrKeHUE. [[BUKEHNE MATEPUAIBHOM TOUKHU MO OKPY>KHOCTH
C TOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JUHEWHAs CKOPOCTH.
[lepuon u yactora obpatieHus. [{leHTpocTpeMuTENbHOE YCKOPEHUE.

TexHnueckne yCTpONCTBA M NPAKTUYECKOE MPUMEHEHHUE: CIHIOMETD,
JB)KCHUE CHAPSAJ0B, LEIHBIE U PEMEHHBIE MTEpEIayu.

Jlemoncmpayuu

Mopnenb cucTeMbl OTCUETA, WIUTFOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBHYKEHUS.

[IpeoOpa3zoBaHue IBUKEHUMN C UCTIOJIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3pEKEHHOM ITPOCTPAHCTBE.

HaGnronenne naBmkKeHUs Tena, OpPOLIEHHOTO MOJA YIVIOM K TOPU30HTY H
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOHOTO MaIeHHUS.

HamnpaBieHnue ckopocTy npH IBHKEHHUH 110 OKPYKHOCTH.



Yuenuueckuii sxcnepumenm, nabopamopmsie padbomul

N3yueHre HEpaBHOMEPHOTO JBUKEHUS C LEIbIO ONMPEAECICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHONIEHHS MEXAY HOYTSIMH, NPOUIACHHBIMU TEIOM 3a
MOCJIEI0OBATEIbHBIE PABHBIE MPOMEKYTKA BPEMEHM IMPU PABHOYCKOPEHHOM
JBH>KEHUU C HAYaIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydyeHne NBUKEHUS LIApUKa B BA3KOU KUIAKOCTH.

N3yuenue nBuxeHus Telia, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuka

[Ipunuun  otHocutenbHOCTH  ['ammmnesa. IlepBwii  3akoH  HeroToHa.
NueprmanbHble CUCTEMBI OTCUETA.

Macca rena. Cuna. [Ipuniun cynepno3unuu cui. Bropoii 3akon HeroToHa aiist
MaTepuaIbHOU TOUKU. Tpernii 3akoH HproTOHA U1l MaTepUAIbHBIX TOYEK.

3akoH BcemupHoro TaroreHuss. Cuma Tsbkectu. IlepBas kocMuueckas
CKOPOCTb.

Cwuita ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Buasl TpeHus (mokosi, CKoJibkeHus1, kaueHust). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHus: CKOIBKEeHHUS U cuiia TpeHusl nokosa. Koadduiment tpenusi.
Cuna conpoTUBIICHUS MPU IBUKECHUU TEJA B )KUIAKOCTH WM Ta3e.

[locTynarenpHOE M BpallaTeIbHOE IBHKEHUE a0COIIOTHO TBEPAOTO TENA.

MOMEHT CuJbl OTHOCUTENIBHO OcH BpamieHus. I[lnedo cunbl. YcnoBus
paBHOBECHS TBEPJIOTO TENA.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHME: MOAIIMITHUKY,
JIBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHre NHEPLIHH.

CpaBHEHME MacC B3aMMOJIEUCTBYIOIINX TEI.

Bropoii 3axkoH HeroToHa.

N3mepenue cui.

CnoxeHnue cui.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT AehOpMallvu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U MAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHHUS U CKOJIbXEHUSI.

VYcnoBust paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECH .

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomol

N3yuenue nBuKeHUs OpycKa Mo HaKJIOHHOMW MJIIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIONIUX B MPYKUHE U
pPE3UHOBOM 00pasiie, OT uX JAehopMaIiui.



HccnenoBanne yciaoBHM paBHOBECHs TBEPAOrO TeEJd, HUMEKOLIEr0 OCh
BpaLCHUS.

Tema 3. 3aKkoHbl cOXpaneHusn 6 MexaHukKe

NmMnynbc MarepuanbHOW TOUKH (Tesia), CUCTEMbl MaTE€pUATbHBIX TOYEK.
NmMnynbec cuibl U W3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHEHHS HMITYJbCa.
PeakTrBHOE IBUXEHUE.

PaboTta criipl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi MaTepUalbHOM TOUYKM. Teopema 00 W3MEHEHHH
KUHETUYECKOU SHEPTUH.

[ToTeHunanbHas SHEPrusl. [ToreHunanbHas SHEPIus YIpPYro
nedopMupoBaHHOM NpykuHBL. [loTeHIIMaNbHAS SHEPTHS Tesia BOJIU3U TOBEPXHOCTH
3emMJn.

[loTennuanpHple W HEMOTEHIMANbHbIE  CWibl.  CBs3b  pabOTHI
HEMOTEHIMAIbHBIX CUJI C K3BMEHEHUEM MEXaHUYECKOM SHEPIUHU CUCTEMBI TeJl. 3aKOH
COXPAaHEHHS] MEXaHUYECKOMN IHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: BOJOMET, KONED,
MPY>KUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE IBUKEHHUE.

[lepexoa MOTEHIIMANBLHON YHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yyeHnue aOCOIIOTHO HEYNPYroro yjaapa ¢ MOMOUIBIO JBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOThl CUIIbI C U3MEHEHUEM MEXaHUYEeCKOW SHepruu
TeJIa Ha IIPUMEPE PACTSIKEHHS PE3UHOBOTO JKI'YTa.

Pasznen 3. MosekyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOI Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISPHO-KUHETUYECKOM TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMOJICMCTBUSL YacCTUI BeElIECTBA. MoJenu CTpPOE€HUs Ta3oB, XUIKOCTEH U
TBEPJIBIX Te U OOBSICHEHHE CBOMCTB BEIIECTBa HA OCHOBE 3THX Mojeleid. Macca u
pa3mepsl MoJekyil. KonuyecTBo BemecTBa. [locTosiHHas ABoraapo.

TemmmoBoe paBHOBecue. Temmneparypa u e€ usMmepenue. lllkana remneparyp
Llenbcus.

Mopgens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJIEKYJISIPHO-
KMHETHUYECKOW TEOpUHM HJACaIbHOro raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpPEIHEN KWHETHYECKOM HSHEpPruu TEIUIOBOrO IBWKEHMS dYacTul rasa. Illkana



temrepatyp KenbBuna. ['a30Bbie 3aKkoHBI. YpaBHeHHEe MeHaeneeBa—Kiianepona.
3akoH JlanbToHa. M30mponeccsl B UACAIBHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mnpencTaBieHUe M3OMPOLECCOB: H30TEPMA, H30X0pa,
n3o0apa.

TexHuyeckne yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHUE BellecTBa, (ororpadun
MOJIEKYJI OPraHUYECKUX COECIMHEHUM.

OnpiThl 10 MU PY3UN )KUAKOCTEH U ra30B.

Mogenb OpOyHOBCKOTO IBUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYyIIIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJICHCTBHUSI.

Mogpens, muToCcTpupyIoias NpUpo1y AABJICHUS ra3a Ha CTEHKH COCya.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUS HJICAIbHOrO Trasa,
W30ITPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE U3MEpPEHUU
00b€Ma KOMHATHI, JaBJIEHUS U TEMIIEpaTyphbl BO3/1yXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXKIY IMapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepmonnHamuyeckass cucTeMa. BHYTpEeHHSS DHEPIHs TEPMOIMHAMUYECKOU
CUCTEMBI U cTIOCc00bI €€ n3meHeHusl. KonmnuecTBo TemnoTsl u pabora. BHyTpeHHs s
SHEpPrusi  OJAHOATOMHOIO  HWAEAJBHOrO  rasa. Buuabl  Temonepenav:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3TyUYeHUEe. Y IeTbHasl TeMIOEMKOCTh BEIIECTBA.
KonudecTBo TEMI0THI IpH TEIJIONEepeaaye.

[Tonsitue 006 ammabatHoMm mporecce. [lepBblii 3aKOH TEPMOJIWHAMUKH.
[IpumeHeHnue mepBOro 3akoHa TEPMOJUMHAMUKH K u3ompolieccaM. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Brtopoii 3akon TepmoanHamuku. HeoOpatumMocTh Mpo1ieccoB B IPUPO/IE.

TeroBele  MammHbl.  [IpuHOMIIBIL  ACHCTBUSA  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBaHust SHEpPrUM B TEIUIOBbIX MaimuHax. KosdduimeHT mnosie3Horo
nerictBust TersioBod MamuHbl. [lukn KapHo u ero koadduimeHT mosje3Horo
JNEUCTBUA. DKOJIOTMUECKUE MPOOJIEMBI TETUIOIHEPTETUKH.

TexHuyeckne yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUraTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHJAUIIMOHED.

Jlemoncmpayuu



H3meHeHne BHYTpPEHHEW JHEPruu Teja TpPH COBEPIIEHWU PaOOTHI: BBUIET
npoOku u3 OyTBUIKM TOJ JIEWCTBHEM CXaTOro BO3[yXa, HarpeBaHue sdupa B
JaTYHHOHU TpyOKe MyTEM TpeHus (BUI€OAEMOHCTpAIs).

N3meHeHne BHyTpEeHHEN SHEPruu (TeMIlepaTyphbl) Tela Ipu TeIuioneperaye.

OnbIT N0 a1abaTHOMY PaCIIUPEHUIO BO3ayXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomol

N3mepenue yaenpHONU TENI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeuyecmea. Pazosvie nepexoovt

[TapooOpazoBanue u koHaeHcanus. VMcnapenue u kuneHue. AOGCONIOTHASA U
OTHOCUTENbHAs BIAXHOCTh BO3AyXa. HachllleHHbIM mnap. YxaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KATICHUS OT JaBJICHHS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctamioB. Kunkue kpuctamwibl. CoBpeMeHHble MaTepuaibl. llnaBnenue wu
KpUcTayi3anus. Y iefabHas Teriora miasiaeHus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHu4yeckne yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUHU MOIYyYEHUS] COBPEMEHHBIX MaTE€pUasoB, B
TOM YHCJI€ HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HAaCHIIEHHBIX MapOB.

Kunenuve npu MoHW>KEHHOM J1aBJICHUHU.

CniocoObl U3MEpPEHUs BIAXKHOCTH.

HaOnroiennie HarpeBaHus U IUIABJIICHUS] KPUCTAITIMYECKOTO BELIECTBA.

JleMoHcTpanust KpucTasioB.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabomol

N3mepeHne OTHOCUTENIbHOM BIAKHOCTH BO3/1yXa.

Paznen 4. JDaekTpoauHamMuKa

Tema 1. Inekmpocmamuxa

OnekTpu3auust Tel. OJIEKTPUYEeCKHd 3apsan. /[[Ba BHIa 3IIEKTPUYECKHUX
3apsaa0B. IIpOBOAHUKH, AMAIIEKTPUKU M TMOJYNPOBOJHHMKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsija.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodyeuHbIl 3JIEKTPUYECKUAN 3apsI.
Onektpuueckoe mone. Hanpsk€HHOCTh  anekTpuyeckoro mons. [IpuHnun

CYNEPIIO3ULIAN BJIEKTPUUYECKUX MOoJieh. JIMHUM HAnpsyKEHHOCTH AIEKTPUYECKOTO
TTOJISL.



PaGota cun anekrpoctatudeckoro modjs. [lorennuan. Pa3HoCTh MOTEHIIMATIOB.
[IpoBOAHUKN W JUPJIEKTPUKKA B BJEKTPOCTATUYECKOM moJtie. Jluanexkrtpuyeckas
MIPOHULIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DAeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOT0 KOHAEHCATopa.

TexHuyeckne yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: 3IEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTpOCTaTHUecKas 3allluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aIapar, CTPyHHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLHUII IEUCTBUS 3JIEKTPOMETPA.

BzaumonencTBre Ha3JIEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TT0JIE 3aPSIAKEHHBIX TEJL.

IIpOBOIHUKH B 3IEKTPOCTATUYECKOM IOJIE.

DneKTpocTaThyecKas 3anuTa.

JIMPAEKTPUKH B 3EKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH ILIOCKOrO KOHAEHCAaToOpa OT IUIOIIAJH
IJIACTUH, PACCTOSHUS MEXAY HUMH U TUIJIEKTPUIECKOW IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabomol

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannsiii 3n1exmpuyeckuit mox. Toku é paznuunslx cpeoax

ONEKTpUYECKU TOK. YCIOBUS CYILIECTBOBAHUSA DJIEKTPUUECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [IoCTOAHHBIN TOK.

Hanpsxenue. 3akon OMa 1151 yd9acTKa LETH.

DNEKTPUYECKOE CONPOTUBIEHUE. YAEIBHOE CONPOTUBIIEHHWE BEIIECTBA.
[TocnenoBaTenpHOE, TapajlIeNbHOE, CMEIIAHHOE COEITMHEHUE TIPOBOIHUKOB.

PabGora nsnektpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTb
AIEKTPUYECKOTO TOKA.

DONEKTPOJBIKYILASA CHJIA U BHYTPEHHEE CONMPOTHBJIECHUE WCTOYHUKA TOKA.
3axon Oma 151 OJIHOM (3aMKHYTOM) 35ieKTpruyeckoi nenu. KopoTkoe 3aMblkaHue.

DJIEKTPOHHAsT ~ MPOBOJAMMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS METAJJIOB OT TemIepaTypsl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBOJHUKMY. CobcTBeHHas U MpUMECHAast IPOBOJIMMOCTh
noJIypoBOAHUKOB. CBoiicTBa p—n-nepexoja. [lonmynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKH TOK B  pacTBOpax M  paciuiaBax  dJICKTPOJIMUTOB.
DNEeKTpOIUTHYECKAs! JUCCOLUALINS. DIEKTPOIU3.

OneKkTpuueckuid TOK B Tra3ax. CaMOCTOSTEIbHBIA U HECAMOCTOSTEIbHBIN
pazpsan. Monuus. [Lnazma.



TexHuyeckne yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHUE: aMIIEpMETP,
BOJITMETP, PEOCTaT, HCTOYHMKH TOKA, OJJIEKTpPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS], BAKYYMHBIN JTHO]I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYTIPOBOJHUKOBBIN AUO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne cuiibl TOKA U HAMIPSIKEHUSI.

3aBUCUMOCTh COINPOTUBIICHUS MMWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIAAM MOMEPEYHOr0 CEYEHUsI U MaTepHaIa.

CmeniaHHOE COeTMHEHUE MTPOBOAHUKOB.

[IpsiMmoe wu3MepeHue dIEKTPOABMKYIIEH cuibl. KopoTkoe 3aMblKaHHe
raJlbBAaHUYECKOTO AJIEMEHTAa U OIIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTH COMPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB JIEKTPOIIUTOB.

HckpoBoit pa3psii v MPOBOJIMMOCTh BO3TyXa.

OHOCTOPOHHSISI TPOBOJIUMOCTH TMO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomol

N3yyeHue cMEenaHHOro COEJUHEHUS PE3UCTOPOB.

N3mepenne >MeKTpOABUKYIIEH CHUIIbI UCTOYHHUKA TOKA U €ro BHYTPEHHETO
COMPOTUBJICHUS.

HaOnronenue snexkTposusa.

MesxknpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OoCyIIECTBISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypcaMH MaTEeMaTHKH,
OHOJIOrMU, XUMHH, reorpauu U TEXHOJIOTUH.

Meorxcnpeomemnvie nonsimus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4HOIO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, rumore3a, (pumyeckas BEIMYMHA, 3aKOH,
Teopusl, HaAOIIOEHUE, SIKCIIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxka: pelieHue CHUCTEMbl ypaBHEHWH, JUHEHHas (QyHKUUA,
napabosna, rurnep6osia, ux Tpa@uKd U CBOMCTBA, TPUTOHOMETPpUUECKHE (YHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPHI U UX MPOCKIIUA HA OCU KOOPJIMHAT, CJI0KECHUE BEKTOPOB.

buonocusn: mexanndeckoe ABUKEHUE B XKUBOU mpupoje, nuddysus, ocMoc,
TEII00OMEH KMBBIX OPraHU3MOB (BHUbI TEIUIONEPEIAUYH, TEILIOBOE PAaBHOBECHE),
AIEKTPUUECKHE SIBJICHUS B )KMUBOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHASI MACCA, TEMJIOBBIE CBOMCTBA TBEPABIX TEII, ’KUJKOCTEN U Ta30B,
AIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJIMUTHYECKAs  JUCCOLUALIMS,
raJibBaHUKA.

l'eoepaghus: BnaxxHOCThH BO3/1yXa, BETPhI, 0apoOMETp, TEPMOMETD.



Texnonozus: mpeoOpa3oBaHUE IBMKEHUH C HCHOJIb30BAaHUEM MEXaHH3MOB,
Y4ET TpPEHHS B TEXHUKE, MOJIIMIIHUKU, HCIIOIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET U JPYyrue), IBUTATENb BHYTPEHHETO
CropaHusi, napoBas TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIULIUOHEDP, TEXHOJIOTHH
MOJy4YEHUsT COBPEMEHHBIX MAaTEpUaliOB, B TOM YHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,

KCEPOKC, CTPYUHBIN IIPUHTED, AIIEKTPOHArPEBATEIbHBIE npuOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, FAIbBAHUKA.
11 KIIACC

Pa3znen 4. DiaekTpoauHAMMKA

Tema 3. Macnummnoe nose. I1eKmpomMacHUMHAA UHOYKYUA

[TocTtostHHBIE MarHuThL. B3anmoaencTBUE NOCTOSSHHBIX MATHUTOB. MarHutHoe
nosne. Bektop MarHuTHOW MHAYKUMU. [[pUHIUIT Cynepro3UIIMM MAarHUTHBIX TTOJIEH.
JIluaum MarHuTHOM wuWHAyKIMU. KapThHa JUHUNA MAarHUTHOM HWHAYKUUH TOJIA
MOCTOSSHHBIX MAarHUTOB.

MaruuTHOE TIOJ€ TPOBOJHHKA € TOKOM. KapTuHa JWMHHM WHIYKIUU
MAarHUTHOT'O TOJISI JUIMHHOTO MPSMOTO HPOBOAHMKA W 3aMKHYTOTO KOJIBLEBOTO
MIPOBOJHUKA, KaTyIIKU ¢ TOKOM. OmnbIT OpcTeaa. BzauMoaencTeiue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HallPaBJICHUE.

Cuna Jlopennia, e€ MoayJib U HampaBJieHHE. JIBI)KEHNE 3apsyKEHHOM YaCTHIIbI
B OJIHOPOJIHOM MarHuTHOM 1osie. Pabota cuibl JlopeHiia.

SIBiieHUE DJIEKTPOMArHUTHOM MHAYKIUU. [loTOK BekTopa MarHUTHOU
VHAYKUAHW. OJIEKTPOABIKYILAS CHJIA WHIYKUUMHA. 3aKOH 3JIEKTPOMATHUTHOMU
nnaykuuu Gapanest.

BuxpeBoe »3JIEKTpUYECKOE TOJIe. IDJNEKTPOABIKYLIAs CWIa WHIYKLIWH B
MIPOBOJITHUKE, IBUAKYIIEMCS TOCTYIATEILHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuiio Jlenna.

NHOyKTUBHOCTh. SIBIEHHE CAaMOMHAYKUHUH. OJIEKTPOABMKYIIAs  CHJIa
CaMOUHIYKIIHH.

DHEpPrusi MArHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuueckne YCTpPOMCTBA M IIPAKTUYECKOE MPUMEHEHHUE: IOCTOSIHHbBIC
MAarHuThbl, 3JEKTPOMArHWTHI, 3JIEKTPOABUTATENIb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHUILl, THIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O MTy4YKa MAarHUTHBIM IOJIEM.

JIMHUY MHIYKUWW MAarHATHOTO TIOJIS.



B3aumopericTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

[evictBue cuiel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SBneHuE 3JIEKTPOMAarHUTHOW UHTyKLIUH.

IIpaBuno Jlenua.

3aBUCHUMOCTh 3JIEKTPOJBHKYILIEH CHJIBI UHAYKIHUHA OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKA.

SBneHue caMOMHIYKIIHH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie padbomul

N3ydeHrie MarHUTHOTO MO KATYIIKH C TOKOM.

HccnenoBanue nedcTBUS MOCTOSHHOTO MAarHUTA Ha PaMKY C TOKOM.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOW UHIYKIHUU.

Paspnen 5. KosieOanus 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAZHUNHbIE KOJ1€0aAHUA

KonebarenprHast  cucrema. CBOOOmHBIE  MEXaHHUYECKHE  KoyicOaHUS.
['apmonnyeckue konebanus. Ilepuon, vacrora, amminutyaa u ¢asza KojgeOaHUM.
[IpyrHHBIN MassTHUK. MaTeMaTH4EeCKU MAasiTHUK. YPaBHEHUE TapMOHUYECKHX
kosebanuii. [IpeBparienue sHepruu Npyu rapMOHUYECKUX KOJIEOAHUSIX.

KoneGarenpHbiit kKOHTYp. CBOOOJHBIC AJIEKTPOMArHUTHBIE KOJeOaHUs B
UJCATBHOM KOJIEOaTeIbHOM KOHTYpE. AHAJIOTHUS MEXJIy MEXAHHMYECKUMHU U
AJIEKTpOMAarHUTHbIMU Kojiebanusamu. dopmyna Tomcona. 3akoH coxpaHEHHs
HHEPTUU B UJATHHOM KOJIeOaTEIbHOM KOHTYPE.

[IpencraBnenue o 3aryxarouux KojieOaHusX. BhIHYKIE€HHbIE MEXaHUYECKHE
KoseOanus. Pezonanc. BeIHYKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHuUs.

[lepemennbii TOK. CHUHYCOMJAIBbHBIA MEPEMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIUIMTYJIHOE€ M JICWCTBYIOIEE 3HAYEHUE CHIIBI TOKa H
HaIpsHKEHUS.

Tpancdopmarop. IIpousBoacTBo, nepeaadya U NOTPEOIICHUE BIEKTPUUECKOM
HHEPrur. DKOJOTHYECKHE PUCKH IPU IPOU3BOJACTBE 3JEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHuueckue yCTpOMCTBA M INPAKTHUYECKOE IPUMEHEHHUE: DJIEKTPUYECKUUI
3BOHOK, T€HEPATOP IIEPEMEHHOTI0O TOKA, TUHUU IJIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KoseOaTenbHOM CHUCTeMBbl (NIPY>KUHHBIA WM
MaTEeMaTUYECKUA MASTHHK).

HaOnroienue 3atyxaromux KojaeOaHuu.

HccnenoBanre CBOWCTB BRIHYKICHHBIX KOJICOAHUN.

Hab6mronenue pe3onanca.

CB0OOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.



OcuuorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSHKEHUSI OT BPEMEHU) NS
AJIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc nmnpu moOCIEeNOBaTEIbHOM COECIUHEHUU PE3UCTOPA, KaTYIIKH
WHYKTUBHOCTH U KOHJIEHCATOpA.

Mogenb JIMHUU 3JIEKTPONEPEaAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

HccnenoBanue 3aBUCUMOCTH MepUoAa MajibIX KOJEOAHUM Ipy3a Ha HUTH OT
JUTMHBI HUTU U MaccChl Ipy3a.

HccnenoBanre nepeMeHHOTO TOKa B LIEMH U3 MOCIEI0BATEIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpOMaAZHUNHbLE 80JIHbL

Mexanuyeckue BOJIHBIL, yCHOBUsS pacnpocTpaHeHus. llepuon. CkopocThb
pacrpocTpaHeHus M JUiMHAa BOJHBL. [lomepeyHble W MPOAOJbHBIE BOJIHBI.
WNuTtepdepenims u nupakius MEXaHU4eCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBHUSL M3IYyUYECHUS SJIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuentanusa BektopoB E, B, V B anekTpomarauTHoil BosnHe. CBOWCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTPAXEHUE, MPEJIOMIICHUE, Mosapu3anus, audpakius,
unrepdepenius. CKOpoCTh 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana >M€KTPOMArHUTHBIX BOJIH. [[puMeHEeHHE 3EeKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHUMTBI pagUOCBS3U U TeNEBUACHUS. Panqronokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOIIEN CPEBIL.

TexHuyeckne yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasi AMArHOCTHMKAa B TEXHHKE W MEIUIIMHE, pajap,
paaroNpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neun.

Jlemoncmpayuu

OOpa3oBaHue U pacIpOCTPAHEHUE ONEPEYHBIX U IPOJOJIbHBIX BOJIH.

Koneo6mtomeecst Teso kak UICTOYHUK 3BYKa.

HabGmronenune orpakeHus: M MPeIOMIICHUS] MEXaHUYECKHUX BOJIH.

HaoGmronenne nuatepdepeHunu 1 1uppakini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOnronenrie cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYION U
4acTOTOM KOJIeOaHUH.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, IIPEIIOMIIEHHE,
noJispu3anus, 1upaxkuus, THTEpPepeHLus.

Tema 3. Onmuxa

['eomeTrpuueckas onrtuka. IIpsmoinHENTHOE pacnpoCTpaHEHUE CBETa B
ogHOpoaHOuU cpexe. JIyu cBera. ToueyHbI HCTOYHUK CBETA.



OTtpaxenue cBeTa. 3aKOHBI OTpakeHus1 ceta. [locTpoeHne nzoOpaxeHuii B
IJIOCKOM 3€pKaje.

[Ipenominenue cBera. 3aKOHBI MPEIOMIIEHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenowiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbpI yros IOIHOTO
BHYTPEHHETO OTPAXKEHUS.

Hucnepcus ceeta. CioxHbIi coctaB Oenoro ceta. L[BerT.

Cobuparomire 1 paccerBarolye TuH3bl. ToHkas TuH3a. DoKycHOE pacCTosiHUE
U OoNTHYECKas cuiia TOHKOM JuH3bl. [locTpoeHne n3olOpaxeHuil B coOMparomux u
paccenBaromnX JruH3ax. PopMysa TOHKOM JIMH3BL. Y BEJTUUECHUE, 1aBAEMOE JTMH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBas ontuka. HWurtepdepenius cBera. KorepeHTHblE HCTOUYHHKHU.
VYcnoBuss HaOMIOAEHUS MAKCHMYMOB W MHUHUMYMOB B HMHTEp(EpEHLHOHHOU
KapTHHE OT JIBYX CHH()a3HBIX KOT€PEHTHBIX UCTOYHHUKOB.

Hudpakuus cBera. JudpakuvoHHas pemeérka. YcCiIoBUE HAOIIOACHUS
[JIaBHBIX ~MAaKCMMyMOB TIpM  TAJE€HUM MOHOXPOMAaTHYECKOro CBeTa Ha
TU(PPaKIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHuyeckne yCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: OYKH, JIyIa,
doToanmnapaT, NPOEKIMOHHBINA amnmapar, MHKPOCKOI, TEeJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJIAPOU.

Jlemoncmpayuu

[IpssMONMHEWHOE pPaACIpOCTPAHEHUE, OTPAKEHHE U MPEJIOMIICHUE CBETA.
OnTuyeckue nprudOpHI.

[lonHOE BHYyTpeHHEE OTpakeHne. Mosiellb CBETOBOA.

HccnenoBanre cBOMCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpOCKOIIa, TeJIecKomna.

HaOmronenune natepdepeHinu crera.

HaOnronenue nudpakiyu cBera.

Habnronenue aucrepcuu cBeTa.

[TonyuyeHne cuekTpa ¢ MOMOUILIO PU3MBI.

[Tonyyenue cnekTpa ¢ MOMONIbIO AUGPAKIUOHHON PEIETKH.

HabGnronenue nonasipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsie padbomul

N3mepeHnne nokazaress npeaoMiIeHUs CTeKIa.

UccnenoBanrie CBONCTB U300paKeHU B JIMH3AX.

HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIHAILHOM TEOPUH OTHOCUTEIBHOCTH



['panuLBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuanbHOM
TEOPUHU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh MOJYJISI CKOPOCTU CBETA B BaKyyME,
MIPUHLAI OTHOCUTEIBHOCTH DUHIITENHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKpALIECHUE
JUTVHBL.

DHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHIIBL.

CBs13b MaccChl C SHEPIUEN U UMITYJIBCOM PEISTUBUCTCKOW YaCTULIBI. DHEPIruUs
ITOKOS.

Paznen 7. KantoBas ¢pusuka
Tema 1. Dnemenmol KBAHMOBOU ONMUKU
®ortonsl. Dopmyna [1nanka cBs3M F3HEPrun (POTOHA C €r0 YaCTOTOU. DHEPrUs U
UMITYJIbC (POTOHA.
Otkpeitre u uccienoBanue Goroaddexra. Onwiter A. I'. CTomeroBa. 3aK0HBI

dotorpdexra. YpaBuenue DunmTeitHa mia dotodrddexra. «KpacHas rpaHuia»
dboTorddexra.

Jasnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JIEVICTBUE CBETA.

Texnuueckue ycTpoiicTBAa W MPaKTUYECKOE MPUMEHEHUEe: (HOTOIIEMEHT,
dboToaTUMK, COJIHEUHAs OaTapesi, CBETOUOI.

Jlemoncmpayuu

®doto3(pdheKT Ha yCTaHOBKE ¢ IMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeIHETo ¢hoTod¢dexTa.

CBeToaunon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
ILmanerapnas moxpens aroma. Iloctynatel bopa. U3nmyyeHune u moriouieHue
(OTOHOB MpU MEPEXo/le aroMa C OJHOIO YPOBHS SHEpPrUM Ha Apyrou. Bumswl
cnekTpoB. CHEKTp ypOBHEW SHEPrUU aTOMa BOJOPO/IA.

BonHoBsie cBoiicTBa yactull. Bosubl e bpoitnst. KopnyckyisipHO-BOJTHOBOM
JTyaJTu3M.

CnoHTaHHOE U BBIHYKJCHHOE U3JIyYCHHUE.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHUE: CHEKTPalbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabGmronenue nuHeHyaThIX CIEKTPOB U3TYyUEHHUS.

Jlazep.



Yuenuueckuii sxcnepumenm, nabopamopmsie padbomul

HabGmronenne nuHe4aToro cuekrpa.

Tema 3. Amommnoe a0po

OKCIIEpUMEHTBI, JOKA3bIBAIOIIME CIOKHOCTh CTpOeHMs sapa. OTKpbITHE
panuoaktuBHOCTU. OnbIThl Pe3epdopa rmo onpeneneHuo coctaBa pagioakTUBHOTO
m3nyuyenus.  CBodictBa  anbda-, Oera-, ramMma-uziayudeHus.  BuusHue
PaaMOaKTUBHOCTH HA KUBbIE OPTAHU3MBL.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykimonHas monens siapa I'eiizeHOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sigpa. M3oTomnsl.

Anbda-pacnan. DNEKTPOHHBIM U TO3UTPOHHBIM OeTa-pacnan. [amma-
U3JIly4eHre. 3aKOH PaJuOaKTUBHOTO pacraja.

OHeprus CBsI3M HyKJIOHOB B sifipe. A nepHbie cuibl. [ledekT maccsl sapa.

S nepHble peakunu. JleneHue u CUHTE3 sIEp.

Anepusiii peaktop. TepmosnepHbiii cuHTe3. [IpoOieMbl M MEPCIEKTUBBI
AJIEPHON DHEPIETUKH. DKOJIOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE ITO3UTPOHA.

MeTob1 HaOTIOIEHUS M pErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHaMeHTaIbHbIe B3aUMOJEHCTBUA. EAMHCTBO Pu3nyueckoi KapTUHBI MUpA.

TexHuueckne yCTpoOMCTBA U MPAKTUYECKOE NPUMEHEHUE: TO3UMETP, Kamepa
Buinbcona, siiepHblil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TUrK MOHU3HUPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanre TPEKOB YacTULL (M0 TOTOBBIM (OoTOrpadpusim).

Pa3znes 8. JiiemMeHTBI aCTPOHOMUM U ACTPOPU3UKH

Otanbl pa3BUTHS acCTpOHOMUU. [IpUKIIaiHOE 1 MUPOBO33pPEHUYECKOE 3HAUEHUE
aCTPOHOMMUH.

Bun 3Bé3gHoro HeOa. Co3Be3nus, spkue 3BE3MbI, IUIAHETHI, X BUIUMOE
JBUKCHUE.

ConneuHas cucreMa.

Connue. ConHeunass akTUBHOCTb. McrouHuk sHeprum ConHua W 3BE3N.
3BE3BI, UX OCHOBHBIC XAPAKTEPUCTUKHU. [[marpamMma «CHEKTpaJbHBIA KJIACC —
CBETUMOCTBY». 3BE3AbI TIABHOM IOCIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3]l TJIaBHOW MOCIIEOBATEIIBHOCTH. BHYTpEeHHEE CTpOEHHE
3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUH U 3Bosronuu ConHua u
3BE311. DTanbl )KU3HU 3BE3.

Mineunsiii Ilyts — Hama ['anakTtuka. Ilonoxxenue u nBuxkenue CoJiHIIA B
[Namaktuke. Tunsel ranakTuk. PaguoranakTuku v KBa3apbl. YEpHbBIE ObIPHI B sapax
TaJIAKTHUK.



Bcenennas. Pacmupenne Beenennoit. 3akon Xa66ma. Pazoeranne rajgakTuk.
Teopus bonbioro B3peiBa. PEIMKTOBOE U3ITyUEeHUE.

MacitabHas ctpykrypa Beenennoit. MetaranakTuka.

Hepeménnnle mpobsieMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus

HaGmronenus: HeBOOpYKEHHBIM TJ1a30M C MCIOJIb30BAaHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUM JJIsSI ONIpeIeTICHUS MOJI0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us1 CEBEPHOIO MOTYIIAPHS U IPKUAE 3BE3BL.

Habmronenus B Teneckon JlyHel, miianet, Mieunoro Ilytu.

O6o0maromee NOBTOpPEeHNE

Ponr ¢u3uku W acTpOHOMUHM B HSKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax NeaTeTbHOCTH YEI0BEKa, POJIb U MECTO (PU3HUKHU U
ACTPOHOMHU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, POJib GU3MUECKON TEOPUH B
dbopMHUpOBaHUU MPEACTaBICHUHN 0 (U3UUECKON KapTUHE MUpPa, MECTO (PU3HUECKON
KapTUHBI MHpa B OOIIEM psy COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 Kilacce oCyliecTBIsIETCS ¢
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypcaMH MaTEeMaTHKH,
OHOJIOrMU, XUMHH, reorpauu U TEXHOJIOTUH.

Meorxcnpeomemnvie nowsimus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAy4HOIO
MO3HAHUA: SIBJIEHWE, HAay4HbIA (akT, rumore3a, (pumyeckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOIEHUE, SIKCIEPUMEHT, MOJETUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penmieHHE CHCTEMBl YpPAaBHEHUH, TPUTOHOMETPUUYECKUE
GyHKINUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJECTBO, BEKTOPhl M MX MPOECKUHUH HA OCH KOOPAMHAT, CIOKEHUE BEKTOPOB,
MIPOU3BOJIHBIE DJIEMEHTApHBIX (YHKIMM, MPU3HAKK TOA00USI TPEYTrOJIbHUKOB,
onpeieNieHne IOMAaN TWOCKUX GUryp u oobEmMa Ted.

buonoeus: »nekTpuueckue SBICHHUS B JKUBOW MPUPOJE, KoJieOaTeIbHBIC
JIB)KEHUS B )KMBOM MPUPOJIE, ONITUYECKUE SABJICHUS B )KUBOM MPHUPOJE, IEUCTBUE
paJualii Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAIIMYECKAsI CTPYKTYpa TBEPABIX
TeJ, MEXaHW3Mbl 00pa30BaHUS KPUCTALTUIECKON PEIETKU, CIEKTPATHHBIN aHATIU3.

l'eocpaghua: wmarHuTHBIE TONIOCAa 3€MIIM, 3alleKM MArHUTHBIX PV,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUI.

Texnonoeua: JAHUM DIEKTPONEPENAd, TE€HEPATOpP NEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHASA T€Yb, pajiap, PaJdONPUEMHHK, TEIEBU30P,
anTeHHa, tenedoH, CBYU-mneub, MpOEKIMOHHBIN amnmapar, BOJOKOHHAs OITHKA,
coJiHEeYHas Oarapes.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI ITPOI'PAMMBI 110
®OU3BUKE HA YPOBHE CPEJJHEI'O OBILIEI'O OBPA3OBAHUA
OcBoenne yueOHoOro mpenMera «®PusnMka» Ha YpPOBHE CpeIHEro oOIIero
oOpazoBaHus (0a30BbIi YPOBEHB) JOIKHO OOECIEUUTH JOCTUKEHUE CIEAYIOUTUX
JUYHOCTHBIX, METANPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHUS yueOHOTO npeamMera « Du3uKa» TOJKHBI
OTpakaTb TOTOBHOCTh M CIHOCOOHOCTh OOydYarouuxcsi pPYyKOBOJICTBOBATHCS
chOopMUPOBAHHOW BHYTPEHHEW TMO3UIMEN JUYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  yOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHMCKOTO O0OIECTBa, PACHIMPEHHUE >KU3HEHHOTO
ONbITA W OMbITA ACATEIBHOCTH B MPOLECCE peaau3alid OCHOBHBIX HaIIPaBIICHHM
BOCIIUTATEIIBHOW IESITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpaxxaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKON MO3ULIUU 00YUaIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUIMCKOr0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIEYETOBEUECKMX TYMAaHUCTHUYECKHX |
JIEMOKPAaTHUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBbHOCTh B MHTEPECAX TIPAXKIAHCKOIO
oOLIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00Pa30BaTEIbHONW OpraHu3alliig;

YMEHHE B3aMMOJICMCTBOBATH C COLIMAIIbHBIMU MHCTUTYTaMHU B COOTBETCTBHH C
X QYHKIUSMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOMN AEATEIBbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA:

c(OpPMHPOBAHHOCTh POCCUHCKOM I'PaXXTAHCKON HIEHTUYHOCTH, NAaTPUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TIOCYJapCTBEHHBIM CHMBOJAM, JIOCTHUXECHUIM
POCCUMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(OpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOr0 MIOBE/ICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCIIE B
JIESITEIIbHOCTU YYEHOT0;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUYUBOrO OyAyLIErO;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOILLICHHE K MUPY, BKIIFOUAsl 3CTETUKY HAyYHOTO TBOPYECTBA,
npucyuero puanyeckoi Hayke;

S) Tpy10BOr0 BOCIIMTAHMS:



WHTEPEC K pa3IUyHbIM cdepaMm NnpodecCHOHANIBHONU AESTEIBHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKOM U TEXHUKOHM, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oyymieit mpodeccuu U peaan3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U caM0OOpa30BaHUIO B 00JACTU
(bU3HKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh JIKOJOTMUYECKON KYJIbTYpPbl, OCO3HaHHE TJIO0ATHLHOTO
XapakTepa HKOJOTUUECKUX MPoOIeM;

TUTAHUPOBAHUE U OCYILECTBJIEHHUE JCUCTBUM B OKPYKAIOIIEH CPEJIC HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YEIOBEUYECTBA,;

pacIIMpeHHEe OIbITa JEATEIBHOCTH JKOJOTHYECKOW HAINpaBiICHHOCTH Ha
OCHOBE UMEIOIINXCA 3HAaHUU MO (PU3UKE;

7) UEHHOCTH HAYYHOI'0 NIO3HAHUSA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NICCKON HAYKH;

OCO3HAHWE IIEHHOCTH HAy4YHOW JeATEeIbHOCTH, TOTOBHOCTH B TIpOIIeCCe
n3y4deHus! GU3UKHU OCYIIECTBISITh MPOSKTHYIO M UCCIIE0BATENIbCKYIO IEITEIbHOCTh
WHIUBUYaJIbHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIBTATbDI
IMo3naBaTe/IbHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHUSI
ba3oBble Jioruyeckue aeiicTBusi:

CaMOCTOATENTLHO  (OPMYJIMpPOBATH W aAKTyaJIM3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENCIATh e ACITCIBHOCTH, 3aJaBaTh IapamMeTpbl M KPHTEPUU UX
JOCTYDKCHUS,

BBISIBIISIT  3aKOHOMEPHOCTH W TMPOTHUBOPEUYHS B  PacCMAaTPUBAEMBIX
(buU3HYECKUX SABJICHUSX;

pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI ¢ YU4ETOM aHajau3a MMCIOITUXCS
MaTepHATBHBIX ¥ HEMAaTepUATIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIILHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
1EJISIM, OLICHUBATh PUCKH MOCIEACTBUMN ACATEIBHOCTH;

KOOPJIMHHUPOBATH M BBITTOIHATE pa0OTy B YCIOBUSAX PEabHOTO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH JKU3HEHHBIX MTPOOJIEM.

ba3oBble nuccieaoBareabCKHe AelCTBUS:

BJIAJCTh HAyYHOW TEPMHHOJIOTHEH, KIIFOYCBBIMH TOHATHSIMU M METOJIAMH
(bu3HYECKON HAayKH;

BJIAJICTh HABBIKAMH yU4E€OHO-UCCIIE0BATEIILCKON U MTPOCKTHOM ACSITEIIBHOCTH B
o0nacTu (HU3MKU, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEJILHOMY TMOUCKY



METOJIOB pelleHHs 3a7ay (U3UYECKOTO COJACP)KAHUS, MPUMEHEHHUIO DPAa3IUYHBIX
METO/I0B [TO3HAHUS;

BJIAJETh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalUY, MPeoOpa30OBaHUI0 M TPHUMEHEHUI0O B PA3IMYHBIX YYEeOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHUN YIE€OHBIX MMPOEKTOB B 00JaCTH (DU3HKHU;

BBISIBIISITh NIPUYMHHO-CJICJCTBEHHBIE CBSI3M U aKTyallM3MpOBaTh 3ajauvy,
BBIJIBUTATh TUIOTE3Y €€ PeIIeHus, HAXOUTh apTyMEHTHI JJIs1 I0Ka3aTeIhCTBA CBOMX
YTBEPXKACHUIA, 3a]1aBaTh MapaMEeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBAaTh TIOJYYEHHbIE B XOJE pEHICHHS 3aJayd  pe3ysbTarhl,
KPUTUYECKU OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (OPMYJIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BATEIbHOU
JeSITeNIbHOCTH, B TOM YHUCIIE IPU U3YUEHUH (DUBHKY;

JIaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;

yMETh MEePEeHOCUTh 3HaHUA 10 (U3MKE B TPAKTUUYECKYID 001acTh
KU3HENIEATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX YUEOHBIX MIPEIMETOB;

BBIJIBUTATh HOBBIE UJIEH, NIPEJIaraTh OpUruHAIbHBIE MMOAXObI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 3a/1a4H, IOMYCKAIOIINE aJbTEPHATUBHBIEC PEIICHUS.

Pabora ¢ nnpopmanueii:

BJIa/IeTh HAaBBIKAMH MOJIy4Y€HUs MHPOpMAIUU (PU3UUECKOTO COJEpKaHUS U3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATENBHO OCYUIECTBISATh IOWCK, aHAJIM3,
CHUCTEMAaTH3alUI0 M WHTEPIPETalni0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (opm
IIPE/ICTABIICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALINH;

UCIIOJIb30BaTh  CpPeJACTBa  WH(MOPMAIIMOHHBIX U  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPTaHH3AI[MOHHBIX
3a/1a4 ¢ cOOI0IeHnEeM TPeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX M ATHUYECKUX HOPM, HOPM HH(GOPMALMOHHON
0€30I1acCHOCTH;

co3laBaTh TEKCThl (PU3UYECKOrO COJAEpX aHUS B Pa3IMYHbIX (QopMarax c
y4€TOM Ha3zHAYeHUS HHPOPMAIIUH U IIEJIEBOM ayIUTOPUH, BEIOUpasi ONTUMAIbHYIO
dbopMy npeacTaBIeHUS U BU3yaln3alllu.

KoMmyHuKkaTHBHbBIE YHMBepPcabHbIe YueOHble 1elCTBUA:

OCYUIECTBJISATH OOLIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOM AESATENbHOCTH;

pacmo3HaBaTh MPEANOCBUIKA  KOH(MDIUKTHBIX CUTyallud W  CMATYaTh
KOH(DIIUKTHI;

pa3BEPHYTO U JIOTUYHO HU3JIaraTh CBOIO TOYKY 3pPEHUSI C HMCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;



IIOHUMAaTh U HCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHON M MHIWBHUIYaJIbHOU
paboTHI;

BBIOMpPATh TEMATHKY M METOJbl COBMECTHBIX JEHCTBUM C Y4YETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA,

IIPUHAMATh L€  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH WU
KOOPAUHUPOBATh JEWUCTBUSL MO €€ NOCTHKEHHIO: COCTaBJIATH IUJIAH JEHCTBUH,
pacnpenensiTh poiM ¢ YYETOM MHEHHUW YYaCTHUKOB, OOCYXJAaTh pPe3yJbTaThl
COBMECTHOM padOThI;

OLIEHMBATh Ka4€CTBO CBOETO BKJIaJ[a U KaX/J0r0 YYaCTHHKA KOMaH/Ibl B OOIINIA
pE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/uiaraTb HOBBIE IIPOEKTHI, OLEHMBAaTh HIEU C TIO3UMLUUHA HOBHU3HBI,
OPHUTMHAIIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATErMYECKOE IOBEACHUE B PA3IMYHBIX
CUTYaIMSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEHUE, OBITh MHULIUATUBHBIM.
PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHBIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOSITENIFHO OCYILECTBJIATh MO3HABATEIbHYIO JAEATEILHOCTh B 00JIACTH
GU3NKK W acCTPOHOMHUH, BBISBISATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PELICHHS PACYETHBIX M Ka4ECTBEHHBIX
3ajJa4, IJIaH BBIOJIHEHUS TPAKTHUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATNIOYTEHUI;

JIaBaTh OLICHKY HOBBIM CUTYaLHsIM;

paclIMpATh paMKH Y4EOHOI0 MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHUpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OLICHMBATh NPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSIBICHHUIO 3PYIWLHAA B 00JIacTU
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

JIaBaTh OLIEHKY HOBBIM CUTYyalUsM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIENSM;

BJa/JeTh  HABbIKAMU  IIO3HABaTEeNIbHOM  pediaekcuu Kak  OCO3HAHUS
COBEpIIAEMbIX JEHUCTBUM M MBICIHUTEIbHBIX MPOUECCOB, HUX PE3YJIbTATOB H
OCHOBAHUI;

UCIIOJIB30BaTh MPUEMBI pe(IEKCUH JJI1 OLEHKH CUTYalHH, BHIOOpa BEPHOIO
peleHus;

YMETh OILICHUBATh PUCKUM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHUKEHHIO;



MPUHUMATh MOTHBBI M apryMEHTbl APYTMX NpPU aHaIU3€ pe3yJbTaToB
NEeSTENbHOCTH;

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHTbl JPYTMX NpU aHaIU3e pe3yJbTaToB
JIEATEIIbHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYTUX HA OMIMOKH.

B npotiecce 1OCTHKEHHSI TMYHOCTHBIX PE3YIbTATOB OCBOEHUS IPOrPAMMBI 1O
¢u3uke A ypoOBHS cpeaHero oOmero oOpa3oBaHHMs Yy OOyYaronIuxcs
COBEPILIEHCTBYETCS AMOIMOHATLHBIN UHTEJUIEKT, MpeAnoJIararoni
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHMs, BKIIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHAIBHOE
COCTOSIHME, BUAETh HANPABIEHUS Pa3BUTHA COOCTBEHHOW 3MOLIMOHAIBHOMN cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHMs, BKIIOYAIOIIET0 CaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTb 3a CBOE TOBEJECHHE, CIOCOOHOCTh aJanTUPOBATHCS K
AMOIMOHATBLHBIM U3MEHEHUSIM U TIPOSIBISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIIOYAIOIIEH CTPEMJICHHE K JIOCTUKEHUIO LETU U
yCcrexy, ONTUMHU3M, WHUIUATUBHOCTb, YMEHHE JICHCTBOBAaTh HMCXOAS W3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHMMATh 3MOLUOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COIMAIbHBIX HABBIKOB, BKJIIOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C APYTUMHU JIOJIbMH, 3a00TUTHCSA, MPOSIBIIATH HHTEPEC U pa3peniaTh KOHPIUKTHI.

MNPEAMETHBIE PE3YJIBTATDI

K xoniry o0yuenus B 10 kjacce nmpeMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3MKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHUpPA, B PA3BUTHUM COBPEMEHHOM TEXHUKU H
TEXHOJIOTUH, B IPAKTUYECKOU JAEATEIBHOCTH JIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJIEeH:
MaTepHualibHasl TOUKa, MHEepIUalbHas cucTeMa OTcuéra, abCONMIOTHO TBEPAOE TEO,
WJICAJIBHBIN Ta3, MOJIEIIM CTPOEHHUS Ta30B, )KUAKOCTENM W TBEPABIX TEJ, TOUYCUHBIN
AIEKTPUUECKUH 3apsij MPU pelieHnn (PU3NIecKux 3a1ad;

pacno3HaBaTh (pu3MyYecKue ABJICHUS (MPOIECChl) U OOBICHATh UX HA OCHOBE
3aKOHOB MEXaHMKH, MOJIEKYJSPHO-KMHETUYECKOW TEOpUU CTPOEHHUs BelllecTBa U
ANEKTPOJUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOIMHEINHOE JBUKEHUE,
CBOOOHOE TIAJICHUE TEJ, JBMIKEHUE MO OKPYKHOCTH, MHEPIIHSI, B3aMOJICHCTBHE
ten, nud@ys3usi, OPOYHOBCKOE JIBUMIKEHUE, CTPOCHUE >KHIKOCTEH W TBEPABIX Tel,



M3MEHEeHHEe OOBbEMA Tell MPU HArpeBaHUU (OXJIAXKIEHUH), TEIUIOBOE PABHOBECHE,
WCIIApEHNUE, KOHJIECHCAlMs, IUIABJICHUE, KPUCTAJUIM3allMsi, KHUIIEHUE, BIIAXKHOCTD
BO3/1yXa, MOBBIIIEHUE JABJICHHS Ta3a MPU €r0 HAarpeBaHWHU B 3aKPBITOM COCYIE,
CBA3b MEXIYy IapaMeTpaMH COCTOSIHUSA ra3a B M30INPOLECCAX, DJICKTPU3ALHMs Ted,
B3aUMO/ICMCTBUE 3aPSII0B;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONb3YS (U3NUECKUE BEITUYMHBI:
KOOpAWHATa, IyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHJa,
HUMITYJIbC T€JIa, KUHETUYECKAsT DHEPIHsl, NOTCHUMAJIbHAs DHEPTUsl, MEXaHUYECKAS
paboTa, MeXaHWYEeCKas MOIIHOCTh; NpPU ONHUCAHUU TPABUIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT HCHOJB3YEMbIX BEJIMYMH, WX OOO3HAUYECHHS W €IUHUIIBI,
HaXOJUTh (OPMYJIbl, CBSA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIIUYUHY C JAPYTHUMH
BEJINYNHAMMU;

ONMCBHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJ W TEIUIOBHIE SIBJICHMS,
UCTIONIb3Yysl (PU3MYECKUE BEJIMYUHBI: JaBJICHHE Tas3a, TeMIeparypa, CpemHss
KMHETUYECKAS DHEPTUs XaOTHYECKOI0 JABHKEHHS MOJIEKYJI, CPEIHEKBAAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJMUYECTBO TEIUIOThI, BHYTPEHHssI 3HEprus, padbora rasa,
KOA(pGUIUEHT TOJE3HOTO JEHCTBUS TEIUIOBOIO JIBUTaTels; MpU ONUCAHUU
MPaBUIBHO TPAKTOBaTh (PUBMUECKHM CMBICT HCIOJNb3YEMBIX BEIMYMH, UX
000O3HAaYeHUsT W EAMHMIIBI, HaXOAuTh (OPMYJbl, CBA3BIBAIOLIME JIAHHYIO
(U3HYECKYIO BEIUYHUHY C IPYTHUMH BEJIMYMHAM;

ONMCBHIBATh U3YYEHHBIE MIEKTPUYECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJIeHUs (TIPOLIECCHI), UCTIONIBb3Ys (PU3MYECKHEe BEIMYMHBI: DJICKTPUUECKUMA 3aps/l,
ANEKTPUYECKOE MOJIE, HANPSKEHHOCTD MOJISI, HOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB;
IpU ONHCAHUM TMPABWIBHO TPAKTOBAaTh (PU3MYECKUA CMBICT HMCIHOJIb3YEMbIX
BEJIMYMH, MX OOO3HAUEHHUS W EAMHHUIIbI; YKa3blBaTh (DOPMYJIbI, CBSI3bIBAIOLIME
JAHHYI0 (PU3UYECKYIO BEIUYHUHY C APYTUMH BEIMUYUHAMY,

aHAIM3UPOBATh (PU3UYECKHUE MPOLIECCHl U SIBJIEHUS, UCHOJB3Yys (pu3nyeckue
3aKOHBI U IIPUHLHNIBL: 3aKOH BCeMUPHOTO Tarorenus, 1, I n III 3axonsr HetoTOHA,
3aKOH COXPAHEHHs MEXaHMYECKOM DHEPrUMH, 3aKOH COXPAHEHUS HMIIYJbCa,
MPUHLHUI CYNEPINO3ULIUNA CHJI, MPUHIUI PABHOIPABHS WHEPUUAIBHBIX CHCTEM
OTCU€TA, MOJIEKYJIPHO-KMHETHYECKYIO TEOPUIO CTPOCHHS BELIECTBA, Ta30BBIC
3aKOHBI, CBS3b CPEAHEN KMHETUYECKOW DHEPIUU TEIJIOBOTO JBMKEHHUS MOJIEKYJH C
a0COJIFOTHOM TeMIepaTypol, MepBbIi 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPaHEHUS
AIEKTPUYECKOr0 3apsiaa, 3akoH KylioHa, mpu 53TOM pa3nuyaTh CIOBECHYIO
(GOpMYIUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAXKEHUE U YCIOBUS (TpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHIIMIIBI JEHCTBUS MalINH, IPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3auyarh yCJIOBHs MX O€30MacHOr0 HCIOIb30BAHUS B MTOBCEIHEBHOM
KU3HHU;



BBIMOJIHATh JKCHEPUMEHTHl IO HCCIENIOBAaHUIO (DU3MUECKUX SIBICHUN U
MIPOLIECCOB C HCIIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM, MPU HTOM
dbopmynrpoBath MpodaeMy/3a1ady U TUIOTE3y YueOHOIro SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEIJI0KEHHOTO 000pyJ0BaHUs, IPOBOAUTH ONBIT U (POPMYIUPOBATH
BBIBOJIBL;

OCYUIIECTBJISATh MPAMbIE U KOCBEHHBIE MU3MEPEHUS] (PU3NYECKUX BEIUYUH, TIPU
TOM BBIOMpPATh ONTUMAJBHBIN CIOCOO HM3MEPEHHUS M MCIOJIb30BATh W3BECTHBIC
METO/bI OLIEHKHU MOIPEMIHOCTEN N3MEPEHNM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (PU3MUYECKMMHM  BEIUYMHAMU  C
WCIIOJb30BAaHUEM IMPSAMBIX HM3MEPEHHI, MpPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(buKCcHpOBaTh PE3YNbTATHI NOJTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BETUYUH B BUJIE
TaOIHIl U TPAPUKOB, AEJIaTh BHIBOBI 10 PE3YyJIbTaTaM UCCIEI0BAHMUS;

co0o1aTh mpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUM HCCIEAOBAHUN B
pamMKax ydeOHOTO OHKCIIEPUMEHTa, YueOHO-MCCIEOBATENIbCKON U MPOEKTHOMN
JESTENbHOCTH C MCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB M Ja0OPATOPHOTO
0o00opyIoBaHUS;

pemiath pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIKM3a YCIOBUS 3a]1a4u
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (HOPMYJIbI,
HEOOXoaUMbIe N7l €€ PElIeHUs, IPOBOAUTh PacdEThl M OLICHUBATh PEaIbHOCTb
MOJIy4YE€HHOT0 3HaueHUs (PU3NYECKOM BETNUNHBDI;

pemaTh KaYeCTBEHHBIE 33/1a4d: BBICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY pPACCYXIEHUN C OMOpoil Ha H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbuzuYecKue sIBJICHNUS,

UCIIOJIb30BaTh MIPU pELIeHUH Y4eOHBIX 3a/1a4 COBPEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJIOTUU [JISl TIOMCKA, CTPYKTYpPUPOBAHUS, UHTEPIPETALUNA U MPEICTABICHUS
y4eOHOM M HAy4YHO-NONYJAPHON HH(POPMALMM, TOJYYEHHOU U3 pa3IMyHBIX
MCTOYHHUKOB, KPUTHYECKH AaHAJIM3UPOBATH MOIYYAEMYIO HH(OPMAIIHIO;

IPUBOJIUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX yUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, 00BICHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B pPa3BUTUE TEXHUKU
1 TEXHOJIOTHU;

MCII0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HKE B IIOBCETHEBHOM KU3HM IS
oOecrieueHus OE30MACHOCTH TMPU OOpalieHuu C TpUOOpaMu M TEXHUUYECKUMH
YCTPOMCTBAMHU, JIJISi COXPAHEHHUS 370POBbS U COOIIOACHUS HOPM 3KOJIOTMYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CpeE;

paboTaTh B TIpyNI€ C BBINOJIHEHUEM PA3NIMYHBIX COLUAIBHBIX PpOJIEH,
IUIAHUPOBaTh pPabOTy TIpPyNNbl, PalMOHAIBHO PpACHpPEleNsITh OOS3aHHOCTU U
IJIAHUPOBAThH JIESTEIBHOCTh B HECTAHIAPTHBIX CUTYalHUsIX, aJICKBATHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbl B PEIICHHE pacCMaTpUBAEMOM TPOOIEMBI.



K xoniry o6yuenus B 11 kjacce nmpeaMeTHbIe pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTPpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCcTO (PU3MKU B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHUpPA, B PA3BUTHUH COBPEMEHHOM TEXHUKU H
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
(bu3HYecKoil KapTUHBI MUDA;

YUUTBIBATh TPAHULBl TPUMEHEHUS H3YYEHHBIX (U3MUECKUX MOJIEei:
TOYEYHBIN 3JEKTPUUECKUI 3apsij, JIy4Y CBETa, TOUCUHBIN NCTOYHHMK CBETA, A/IepHas
MOJieJb aTOMa, HYKJIOHHas MOJeb aTOMHOTO fApa NpU peuieHuH (U3NYECKUX
3a/1ay;

pacno3HaBaTh (pU3MYECKUEe ABJICHUS (MPOILECChl) U OOBACHATh UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DPM3HMKH: 3JIEKTPUUYECKAS] TPOBOJIUMOCT,
TEIJIOBOE, CBETOBOE, XMMHMYECKOE, MarHUTHOE JIEWCTBHS TOKA, B3aUMOJCICTBUE
MAarHuTOB, JJICKTPOMAarHuTHasE WHAYKUWSA, JCHUCTBUE MArHUTHOIO TMOJA Ha
MPOBOJHUK C TOKOM W JBWKYIIMHCS 3apsij, 3JIEKTPOMAarHUTHBIE KoJieOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHPOCTPAHEHHE CBETA, OTPAKEHHE, MPEIOMIICHUE,
uHTepdepeHys, audpakuus W TOJMApU3ALMSA  CBETa, JUCIEPCUs CBETa,
dbotoanekTpudeckuit 3pdext (pororddekrt), cBeToBOE MaBlieHHE, BOZHUKHOBEHHE
JMHENYaTOro CIEeKTpa aroMa BOJOpPOAa, €CTECTBEHHass W HCKYCCTBEHHas
PaANOaKTUBHOCTD;

ONKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3UYHBIX  Cpel) W
AJIIEKTPOMArHUTHBIE SIBJIEHUSA (TPOLECCHI), HCHONB3Yyd (U3UUYECKUE BEIUYUHBI:
ANEKTPUUECKUI 3apsjl, CUJla TOKA, JIEKTPUYECKOE HAIPSIKEHUE, SJIEKTPUUYECKOE
COIPOTUBJICHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYILAs CUia, paboTa TOKa,
WHIYKIHWST MAarHUTHOTO Tmojs, cuia Awmrmepa, cwia JlopeHua, WHIYKTUBHOCTD
KAaTyUIKW, HEPrusl 3JEKTPUYECKOTO M MArHUTHOTO IMOJIEH, MEpUOJ U 4YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii M Cuja TOKa B Ipolecce
FApMOHMYECKUX D3JIEKTPOMAarHUTHBIX KojeOaHuM, (OKyCHOE pacCTOsHUE U
ONTHUYECKAs] CUJIa JIMH3bI, MPU ONUCAHUM TPABWIHHO TPAKTOBATh (PUIMUYECKUI
CMBICJI HCIOJIb3YEMBIX BEIUYMH, HMX OOO3HAUYE€HHs] M €IUHMIIbI, YKa3blBaTh
(opMyJIbL, CBSA3BIBAIOIINE TAHHYIO (PU3HUYECKYIO BETUUHHY C IPYTMMHU BEIMUYUHAMH;

ONMCHIBATh H3YYEHHBbIE KBAaHTOBBIE SIBICHUS M IPOLECCHI, HCHOJbB3YS
(bu3MYecKre BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U
4acToTa CBETa, YHEPTUsl U UMITYJIbC (DOTOHA, IEPHO/ MOTypacnaga, YHEPTUs CBSA3H
aTOMHBIX SIZIEP, MPU ONUCAHWUU MPABUIBHO TPAKTOBATh (DUIUUECKUN CMBICH
UCIOJIb3YEMbIX BEJIUYMH, MX OOO3HAUEHUS WU €JUHHULBI, YKa3blBaTh (HOPMYIIbI,
CBS3BIBAIONINE JAHHYIO (U3MYECKYI0 BEIWYUHY C JPYTMMH BeJITUYHHAMH,
BBIYKCIIATH 3HAaUeHHE (PU3NYECKON BETUUYHHBL;



aHAM3UPOBATh (PU3UYECKHUE TMPOIIECCHl U SBICHUS, UCTONB3Ys (pu3nyeckue
3aKOHBI W MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOTO U MapaljIeIbHOTO
COCIMHEHUSI TNPOBOJHUKOB, 3aKOH Jlxoyns—JIeHua, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKITUHU, 3aKOH TMPSIMOJUHEHHOTO PACTIPOCTPAHCHHS CBETA, 3aKOHBI OTPAKCHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHHe DiHImTEHa a1 pororddekra,
3aKOH COXPAHEHMS PHEPruH, 3aKOH COXPAHEHHUS MMITYJIbCA, 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsjia, 3aKOH COXPAaHEHHsI MacCOBOTO YHWCIIa, MOCTYJaThl bopa,
3aKOH PaJIMOAKTUBHOTO PACIMajia, Py 3TOM Pa3iudaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTEeMAaTHYE€CKOE BbIPAXKEHHWE M YCIOBHS (TpaHMIlbl, 00JACTH)
MPUMEHUMOCTH;

OTIPEICIISITh HAIIPABJICHUE BEKTOPA WHIYKIIMH MarHUTHOTO TOJISI TIPOBOJHUKA
C TOKOM, CHJIBI AMriepa u cvitbl JIopeHta;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3/IaBaeMOE€ IUIOCKHUM 3€pKajioM,
TOHKOM JIUH30M;

BBITIOJIHATh JKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYECKUX SBICHUUW W
MPOIIECCOB C WCIOJIb30BAaHUEM TIPSIMBIX M KOCBEHHBIX H3MEPECHHM: MPU HTOM
dbopmMyIHpoBaTh MPOOIEMy/3a/1ady U THIIOTE3y YUeOHOI0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEJJI0KEHHOTO 000pyI0BaHUs, MPOBOJAUTH ONBIT U ()OPMYIUPOBATH
BEBIBOJIBI

OCYIIECTBIIAThH MPSMbBIC M KOCBEHHBIC M3MEPECHHS (PU3NUECKUX BEIMYHH, TIPH
ATOM BBIOMPATh ONTUMAJBHBIN CIIOCOO HM3MEPEHHS M HCIOJIb30BAaTh W3BECTHHIC
METO/Ibl OIICHKH MOTPEIIHOCTEN U3MEPEHHUI;

HCCJICIOBATh 3aBUCUMOCTH (PM3MUECKUX BEJIMYUH C MCTIOIB30BAHUEM MPSMBIX
W3MEpPEHUI: TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH PE3yJIbTaThI
MOJIYYCHHOW 3aBUCUMOCTH (M3MYECKUX BEIMYMH B BHUJE TaOIUI] U TPadUKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIEIOBaHUS;

coOJro1aTh MpaBuiia 0E30MacHOr0 TpyAa MPpU MPOBEACHUU HCCIEIOBaHUN B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATEIIbCKONM ¥ TMPOSKTHOMN
NESATETPHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy10BaHUS;

pemaTth pacu€THblE 3aJa4d C SBHO 3aJaHHOW (PU3UMYECKONM MOJIETBIO,
UCIIOJIB3YsI (PM3MYECKUE 3aKOHBI U MPUHIIUATIBI, HA OCHOBE aHAIM3a yCIIOBUS 3aa9H
BBIOWpATh (DPU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BETUYUHBI U (HOPMYIIBI,
HeoOXoauMble NJisi €€ pellleHUs, MPOBOJAUTh PacdyEThl M OIEHUBATh PEaIbHOCTD
MOJIYYCHHOTO 3HAYCHUS (PU3HUUECKONW BEIMYUHBI,

penIaTh Ka4eCTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTHUECKH HEMPOTUBOPEUHUBYIO
IEMOYKY PACCYXKICHUN C OMOpOoi Ha H3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nuecKue sIBICHUS;



UCIIOJIb30BaTh MIPU pELIeHUH Y4eOHBIX 3a/1a4 COBpEMEHHbIE MH(POPMAIIMOHHBIE
TEXHOJIOTUU (I IIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALUA U NPEICTABICHUA
y4eOHOH M HAy4YHO-NONYJAPHON HH(POPMALMM, TOJYYEHHOU H3 pa3InyHBIX
MCTOYHHUKOB, KPUTHYECKH AaHAJIM3UPOBATH MOITYYAEMYIO HH(OPMALIHIO;

OOBSICHATh MPHUHLMIIBI JEHCTBUS MAaIIMH, NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS MX OE€30MAaCHOTO HUCIIOJIb30BAHUS B IIOBCEIHEBHOM
KU3HU;

MPUBOJIUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyO€KHBIX YUEHBIX-(PU3HKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPY’KAIOLIETO MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUSA 110 (PU3UKE B MOBCETHEBHOM MKU3HU IS
oOecrieyeHusi 0€30MaCHOCTH MpU OOpalmieHuu ¢ NpUOOpaMH M TEXHUYECKUMH
yCTPOMCTBAMHU, ISl COXPAaHEHUS 3/I0POBbS U COOJIOJCHHS HOPM IKOJIOTUYECKOTO
IIOBEJICHUS B OKPYKAIOILLEH Cpele;

paboTaTh B TpyINIe€ C BBHIMOJHEHUEM PA3NIMYHBIX COLUAIBHBIX PpOJIEH,
IUIAHUPOBATh padOTy TpyNIbl, PAUUMOHAIBHO pacOpelnesTh OOSI3aHHOCTH U
IJJAHUPOBATDH JIESATEIBHOCTh B HECTAHNAPTHBIX CUTYaLHsIX, aJ€KBATHO OLICHUBATH
BKJIAJ] K)XJIOT0 U3 YYACTHUKOB IPYIIIBI B PEILICHUE pacCMaTPUBAEMOM MPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC

HanmeHnoBaHue pa3aejioB 1 TEM

KoanuyecTBO 4acoB

DJIeKTpPOHHBIe (HU(POBHIE)

Ne n/n NPOrpamMMmsl Bcero Kontpoasnbie | Ilpakrwieckn o0pa3oBaTe/ibHbIE PeCypChl
padoThI e paboThbl
Paznen 1. DUSUKA U METOJIbI HAYYHOI'O ITO3HAHU S
1.1 SOP;PZ;"‘HE METOAIR Hay=HOTo 2 https://m_eds0o.r/AVIAWVNQO
Hroro no pazgeny 2
Pasznen 2. MEXAHUKA
2.1 Kunematuka https://m.edsoo.ru/SNO2MCWXU
2.2 JnHamuka https://m.edsoo.ru/RML6BX3PU
23 3aKOHbI COXpAaHEHUS] B MEXAHUKE 6 1 1 https://m.edsoo.ru/86NRCXHA7
Hroro no pazgeny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJANHAMUKA
3.1 g;;{::;;é\g(}:;l?’::g;{;- 9 1 https://m.edsoo.ru/HRGVENOPE
3.2 OCHOBBI TEPMOAMHAMUKH 10 1 https://m.edsoo.ru/HKO6KLO6RS9
33| arperamiue coctomuu penieerna 5 htps:/m.edsoo U HSM3SSICH
Wroro no pazneny 24
Paznen 4. JIEKTPOINHAMUKA
4.1 DIIeKTPOCTATUKA 10 1 1 https://m.edsoo.ru/LSRP72QLI
4.2 ?gglio;g:;;iigii?zg:ﬂezznﬁ oK. 12 1 1 https://m.edsoo.rt/GEWTDQXWW
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBHIEE KOJIMYECTBO YACOB I10 68 4 4



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/GEWTDQXWW
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/SN02MCWXU

I[TPOTPAMME




11 KIIACC

HaunMeHnoBanue pa3ieioB U TeM

KoanyecTBo 4acos

DJIeKTpPOHHbBIe (HM(pPOBbIE)

Ne w/m NMporpamMMmbl Bcero Konrpoaenbie | IlpakTiieckue o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThl
Paznen 1. JIEKTPOJIMHAMMUKA
1.1 MarsaTEOE Hofte. JNEKTPOMATHHTHAS 11 1 3 https://m.eds00.ru/Z2Q390NG8
WHTYKITHS
Hroro no pazgeny 11
Pasznen 2. KOJIEBAHUSA N BOJIHBI
21 MexaHu4ecKue U 3JIeKTPOMarHuTHhIE 9 1 https://m.eds0o.ru/3TLNOKPG6
KoJIeOaHus
2.2 MeXaHIIECKHC 1 HICKTPOMATHHTHBIC 5 1 https://m.eds00.ru/WQT6385V1
BOJIHBI
2.3 Ormruka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pazgeny 24

Pa3nea 3. OCHOBBI CHEHIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OcHOBBI cIENMAIBHON Teopun

3.1 O THOCHTENEHOCTH 4 1 https://m.edsoo.ru/AOUCOVDK?2
Hroro no pazgeny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DJNIeMEHTHI KBAHTOBOW ONTHKHU 6 https://m.edso00.ru/8SWOVAWOQRS
4.2 Crtpoenue aToma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE SApO 5 https://m.eds00.ru/97MCIDZXQ
Hroro no pazgeny 15
Paszpnen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODOUIUKHU
5.1 DJIeMEHThl aCTPOHOMUU U aCTPOPU3UKU 7 1 https://m.edsoo.ru/3EOD6KXI9
Hroro no pazgeny 7

Pasznen

6. OGOBIIAIOIEE TOBTOPEHUE



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/Z2Q39ONG8

6.1 Ob6o0611aro1ee mNoBTOpeHNE 4 https://m.eds00.ru/O2JEGZCIM
Hroro no pasneny 4
PesepBHOE Bpemst 3
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/O2JEGZCIM

IHOYPOYHOE IIVTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KonTpoabhbie

Bcero
padoThI

IIpakTHyeckn
e padoThbl

Jlara
U3y4YeHHs

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/IbHbIE pecypchl

®u3nka — HaykKa O PUpoJE.
Hayunsie MeTobI TO3HAHMS
OKPY’KaroIIEero Mupa

https://m.edsoo.ru/YXGQSPM 1P

Pone 1 MecTO Qu3MKH B
(bopMUPOBaHUU COBPEMEHHOM
HAYYHOU KapTHUHBI MHpa, B
NPaKTHYECKOHN eI TeTbHOCTH
JOJEH

https://m.edsoo0.ru/SHSXWFFVO

MexaHudeckoe OBIKECHHUE.
OTHOCHUTENLHOCTD
MEXaHWYECKOTO JIBMKCHHUS.
[Iepemenienue, CKOpOCTS,
YCKOpEHHE

https://m.edsoo.ru/RSOAOV5ZX

PaBHOMEpHOE npsIMOSIMHEWHOE
JBUOKCHHE

https://m.edsoo.ru/L8IPY2JEZ

PaBHOYCKOpEeHHOE
HpHMOJ'H/IHeI\/'IHoe JABUMIXKCHUEC

https://m.edsoo.ru/MDIDKJOUB

CB0OOIHOE ITaJICHHUE.
YckopeHnue cBOOOTHOTO
HagcHUS

https://m.edsoo.ru/MXPLZIX8J

KpuBonunerinoe 1BH>XeHUE.
JIBr>KeHue MaTepualbHOU
TOYKH IO OKPYKHOCTH

https://m.edsoo.ru/TFLJ2C4DN

[IpuHIMIT OTHOCUTEBHOCTH
lNanunes. MaepuuanbHble
cuctembl orcuera. [lepBriit

https://m.eds00.1u/J6QY7N3WN



https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/YXGQSPM1P

3akoH HrproTona

Macca tena. Cuna. [Ipunmun
Cynepno3uiuu cui. Bropou
3akoH HproTtoHa mis
MaTepUaIbHOU TOYKHU

https://m.edsoo.ru/BVINWTAQH

10

Tperuii 3akoH HerotoHa s
MAaTepHATBHBIX TOYEK

https://m.edsoo.ru/JYL4I4UAN

11

3aKOH BCEMHPHOTO TSATOTEHHSL.
Cuna tsxxectu. [lepBas
KOCMHUYECKasi CKOPOCTb

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH ['yka.
Bec rena

https://m.edsoo.ru/RILVFXEQD

13

Cuna tpenus. Koagdunment
Tpenust. Cuiia ConpoTHBICHUS
IIpu ABUXKCHUU TCJIA B
KUJKOCTH WJIU ra3e

https://m.edsoo.ru/UZBUPCM5M

14

[TocTynarensHoe u
BpAILIATEIIbHOE IBUKEHUE
abCoMIOTHO TBEPIOTO TeNa.
MowmeHnT cunbl. [lnedo cuebl.
VYcnoBust paBHOBECHUS TBEPIOIO
Tena

https://m.edsoo.ru/IDOAU40TS

15

NmMnynbsc maTepuaibHON
TOYKH, CUCTEMBI MAaTEPHUATIbHBIX
touek. IMmynbe cuibl. 3aKkoH
COXPAHEHUS UMITYJIbCA.
PeakTuBHOE ABMXKEHUE

https://m.edsoo.ru/MSJQTKNWC

16

PaboTta u MOITHOCTB CHUIIBI.
KuneTtnueckas sHeprus
MaTepuaabHOU Touku. Teopema
00 U3MEHEHUN KMHETUYECKON
SHEPIUU

https://m.edsoo.ru/J1V59L28B



https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/BVTNWTAQH

17

[TorenmmansHas >HEPrUsl.
IlorenuumanbHas sHEPrus
yrpyro nepopMupoBaHHOM
npyxuHbl. [loTeHnanbpHas
SHEPTUs Teja BOIHU3U
MTOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/RNEXJW4KF

18

[ToreHumnansHbIE U
HEMOTEHIMaIbHbIe CUIIbI. CBS3b
paboThl HEMOTEHIIUATHHBIX CHJT
C U3MEHEHHEM MEXAHNYECKOM
SHEPTUU CUCTEMBI Tel. 3aKOH
COXpAaHEHUSI MEXAHUYECKOU
SHEPTrUu

https://m.eds00.ru/DA3QVTOXQ

19

Jlaboparopnas pabota
«HccnemoBanue cBsi3u pabOThI
CHJIbI C UBMCHCHUEM
MEXaHUYIECKOM YHEPTUH Telia
Ha MPUMEPE PACTIKCHUS
PE3MHOBOTO KI'yTay

https://m.edsoo.ru/W1R4R88UG

20

KoHnTtposnbHas paboTta mo teme
«Kunemaruka. Jlunamuka.
3aKOHbBI COXpaHEHUs B
MEXaHUKE)

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE TOJIOKEHUS
MOJICKYJISIPHO-KHHETHYECKOM
Teopun. bpoyHoBCcKoe
newkenue. b dysus

https://m.edsoo.ru/OEY9VYU2B

22

XapakTep ABUKECHUS U
B3aUMOJICUCTBHUS YaCTHIL
BemiecTBa. Mojienu cTpoeHus
ra3oB, JKHJIKOCTEW U TBEPABIX
T

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyn. Konnuectso

https://m.edsoo.ru/FL1BAQDI13



https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/RNEXJW4KF

BenlecTna. IlocTosgHHas
ABoraapo

24

TerutoBoe paBHOBECHE.
Temneparypa u €€ u3MepeHue.
[lIxana remneparyp Llenbcus

https://m.edsoo0.ru/ WPNY6QASZ

25

Nneanbubiii raz B MKT.
OcHoBHoe ypaBHeHne MKT

https://m.edsoo.ru/UKJFVSBZO

26

AOGcontoTHas TeMiepaTypa Kak
Mepa CPeIHEN KHUHETUYECKOU
SHEPIUM JBUKEHUS MOJIEKYJI.
YpaBHenue Menzeneena-
Knaneiipona

https://m.edsoo.ru/BXUDVDG2F

27

3akoH JlampToHa. 'a3oBbIe
3aKOHBI

https://m.edsoo.ru/Y3IWB66I3A

28

Jlaboparopnas padota
«HccnemoBanue 3aBUCHMOCTH
MEXy ITapaMeTpaMu
COCTOSIHUSI Pa3PEKEHHOTO ra3ay

https://m.edsoo0.ru/35DBLKT96

29

W3omporieccsl B HaeatbHOM
rase u ux rpaduueckoe
Ipe/ICTaBICHHE

https://m.edsoo0.ru/OZJ3KZNI5

30

BHyTpeHHsIs sHEprUs
TepMOI[I/IHaMI/I‘-IGCKOI\/JI CHUCTEMBI
U CIIOCOOBI €€ N3MEHCHHSI.
KonuyecTBo TemnoTs! 1 padora.
BHyTpeHHsIs sHEprUs
OJTHOATOMHOTO H/ICaTBHOTO
rasza

https://m.eds00.ru/9JQITV XIS

31

Bunasl Terionepenaun

https://m.edsoo.ru/36JJI20W9

32

VY neapHas TEIIOEMKOCTD
Benrectsa. KoinuectBo
TEIUIOTHI IPU TEIJIONEPEAAYE.

https://m.edsoo.ru/5SK3Y4H86L



https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/WPNY6QA8Z

AnnabaTHBIN MPOIECC

33

[TepBbIii 3aKOH TEPMOAMHAMUKHU
" €0 MPUMCHCHUC K
M30MIpoIeccam

https://m.edsoo.ru/2HO6R3GAS

34

HeobOpatumocTh mporieccoB B
npupoae. Bropoii 3akoH
TEPMOIUHAMUKHI

https://m.eds00.ru/S8SLWDFTS

35

[Tpuniun nevicteus u KII1/
TEIJIOBOM MAIIIUHEI

https://m.edsoo.ru/DLCDEAAUC

36

[uxn Kapno u ero KI1J]

https://m.edsoo.ru/4XPSAO0VIM

37

DKOJI0rM4ecKHe MpoosIeMbl
TETIOPHEPTETHKH

https://m.edsoo.ru/PO07ZMYMSI

38

O6o0maromuit ypok
«MonexynsipHas pU3UKa.
OCHOBBI TEPMOJIMHAMUKI

https://m.edsoo0.ru/9EKZO0DDWP

39

KontponbsHas paboTa o reme
«MonexynsipHast pU3UKa.
OCHOBBI TEPMOJIMHAMUKI»

https://m.edsoo.ru/RCARYE6ZX

40

[TapoobpazoBanue u
KoHJleHcanus. Vcniapenue n
KHUIICHHE

https://m.eds00.ru/X48Q078EE

41

AOCOM0THAs M OTHOCHUTENbHAS
BIIQ)KHOCTB BO3/yXa.
Hacpliennslii nap

https://m.edsoo.ru/98HVAEBMM

42

TBépnoe Teno.
Kpucrannmaeckue u amopdusie
Tena. AHU30TPONUS CBOMCTB
KpucTauios. JKunkue
kpuctaiisl. CoBpeMEHHbIE
MaTepuabl

https://m.edsoo.ru/JXFWLMZNK

43

IInaBnenue u KpuCTaJJIN3alusl.

https://m.edsoo.ru/OX117G6MR



https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/2H06R3GA8

VenpHas TEIIOTA IUIABICHUS.
Cyb6mumarnus

44

VYpaBHeHUE TEIJIOBOTO OaaHca

https://m.edsoo.ru/OJUXGN2I1

45

DneKkTpu3alus Tel.
DnekTpudeckuil 3apsan. [[sa
BH/JIA YJICKTPUUECKUX 3apsiI0B

https://m.edsoo.ru/QJ2S7WSBM

46

[IpoBOIHUKH, AUANEKTPUKHU U
MOJYIPOBOHUKH. 3aKOH
COXpPAHEHUS AJIEKTPUIECKOTO
3apsja

https://m.edsoo.ru/F3YVPQUYH

47

B3anmoneiicTBre 3apsioB.
3akon Kynona. ToueuHnslit
AIEKTPUYECKUH 3apsi]T

https://m.edsoo.ru/SU3BUOTHH

48

Hampsxk€HHOCTH
AIEKTPUYECKOTO TOJIA.
[IpuHuun cynepno3unuu
BJIEKTPUYECKUX TToNneH. JInnun
HANPSKEHHOCTH

https://m.edsoo.ru/9IKAWD2V6

49

Pab6oTa cun
3JIEKTPOCTATHYECKOTO MOJIS.
ITorenmuan. Pa3HocTh
MOTECHITNAI0B

https://m.edsoo.ru/VOPD9ASLF

50

HpOBOI[HI/IKI/I " JUDJICKTPHUKU B
3JIEKTPOCTATUYECKOM TI0JIE.
JusnekTpuaeckas
IIPOHMIIAEMOCTh

https://m.edsoo.ru/12P2S3127

51

DNEeKTPOEMKOCTb.
Konpgencarop

https://m.edsoo.ru/BIUPRD52W

52

DneKTPOEMKOCTD TIJIOCKOTO
KOHJEHCATOpa. JHEPTUs
3apsDKEHHOT0 KOHJIEHcaTopa

https://m.edsoo.ru/XPUKP82V8

53

JlaGopatopHas pabota

https://m.edsoo.ru/PBGM4F845



https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/0IUXGN2I1

"N3mepeHue aneKTpOEMKOCTH
KOHJeHcaropa"

54

[IpuHMn geicTBUs U
MPUMEHEHNE KOHAEHCATOPOB,
KOIMPOBAJIBHOTO almapara,
CTPYWHOTO MPUHTEPA.
DneKkTpocTaTU4ecKas 3alluTa.
3a3zeMIIeHHe IEKTPONPrUOOpOB

https://m.edsoo.ru/H3Q9PNHYY

55

DJIEKTPUYECKUI TOK, YCIOBUSA
€ro CyIIeCTBOBaHHUSI.
[Tocrosunsiil Tok. CHiia ToKa.
Hanpspokenne. ConpoTuBiieHUE.
3akon Oma Jy1s ydyacTKa 1enu

https://m.edsoo.ru/D6Y72A4B7

56

[TocnenoBarenbHoE,
napajuielbHOe, CMEIIaHHOE
COCIMHEHHUE MTPOBOHUKOB.
Jlaboparopnas pabota
«H3yueHne cMeIaHHoro
COCMHEHUS PE3UCTOPOBY

0.5

https://m.edsoo.ru/SLKT3UPUR

57

PaGota u MmoutHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
JIxoyia-JIeHma

https://m.edsoo.ru/LESHA2A3M

58

3akon OMa 11 MOTHOM
(3aMKHYTOM) 2JIEKTPUUYECKON
uenu. KopoTtkoe 3ambIKaHue.
JlabopartopHnas pabota
«M3mepenne DJ1C uctounmnka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTHUBIICHUS)

0.5

https://m.edsoo.ru/YNSBF7PBS

59

PesepsHblii ypok. KonTponbpHas
pabora 1o Teme
"DnekrpoauHamMuka /
Bceepoccutickast mpoBepodHast

https://m.edsoo.ru/MFM6EIE5X



https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/H3Q9PNHYY

pabora

60

O6o0maromuii ypok
«ONeKTpoIuHAMUKAY /
Bcepocculickas npoBepoyHas
pabota

https://m.edsoo.ru/P86MDY07H

61

DNEeKTpOHHAas MPOBOJIUMOCTD
TBEPJIBIX METAJIOB.
3aBUCUMOCTD COIIPOTUBIICHUS
METAJUIOB OT TeMIEPaTypBhl.
CBepxnpoBOIUMOCTb

https://m.edsoo.ru/ WMNNBQL9H

62

DNEKTPUUYECKUN TOK B BAKyyMe.
CBoiicTBa 3JIEKTPOHHBIX
MTy4YKOB

https://m.edsoo.ru/4CCYCJ785

63

[TonynpoBoaHMKH, X
COOCTBEHHAas U IIPUMECHas
npoBoauMocTh. CBoiicTBa p—
n-rnepexoja.
[TonymipoBOTHUKOBBIE MPHOOPHI

https://m.edsoo.ru/S55A1DQUR

64

DNEeKTPUYECKUM TOK B
pacTBopax M paciiaBax
AJIEKTPOJIUTOB.
DJICKTPOIUTHYCCKAS
JIUCCOIHAITUS. DJIEKTPOJIN3

https://m.eds00.ru/QUOQUWVI1

65

DNEeKTPUYECKUM TOK B rasax.
CamocTosTenbHBIN U
HECaMOCTOSTENbHBIA pa3psil.
Monnus. [nazma

https://m.edso00.ru/2VX2KLFQA

66

DnexTpuyeckrue mpuodopsl U
YCTPOWCTBA U UX IPAKTUYECKOE
npumenenue. [IpaBuna
TEXHUKHU 0€30MMacCHOCTH

https://m.edsoo.ru/KJA02KUPS

67

KonrposnbHas pabora no reme

https://m.edsoo.ru/PASKIGWP4



https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/P86MDY07H

«DNEKTPOCTATHKA.
IToCTOsIHHBIN 2IIEKTPUYECKUN
TOK. TOKHM B pa3IM4HbIX
cpenax»

68

Pe3epBHbIii ypoK.
O6o0mmaromuii ypok 1mo TeMam
10 kmacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB ITO
ITPOTPAMME

68



https://m.edsoo.ru/HL0AT6SNU

11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacos

Bcero

KonTpoabHbie
padoThI

IIpakTnyeckue
padoThI

JlaTa
U3yYeHUS

JIeKTPOHHBIEe IM(POBbIE
o0pa3oBaTe/IbHBIE pecypchl

ITocTossHHBIE MAarHUTEI U UX
B3anUMOJeHCTBE. MaruuTHoe
nosie. BekTop MarHuTHOM
UHAYKIUU. JIMHUY MarHUTHOM
WHIYKIAH

https://m.edsoo0.ru/4DMOYIJN6

MarauTHO€ noJie MPOBOIHUKA
¢ TokoM. OnbIT DpcTena.
B3aumMopeiicTBrue mpoOBOTHUKOB
C TOKOM

https://m.edsoo.ru/1L5CT47FX

JlaGoparopnas pabota
«3yueHne MarHuTHOTO TOJIst
KaTYIIKH C TOKOMY

https://m.edsoo.ru/HGHXLNLRZ

JleficTBE MAarHUTHOTO MOJIS Ha
MIPOBOAHMK C TOKOM. Cuiia
Awmmepa. JlabopaTopHas pabota
«HccnenoBanue aeMCTBUS
IIOCTOSHHOTO MarHuTa Ha
pPaMKY C TOKOMY

https://m.edsoo.ru/UVHDISEX4

JlelicTBuEe MarHUTHOTO TOJISI HA
JBUKYILYIOCS 3apSKEHHYIO
yactuiy. Cuna Jlopenia.
PaGota cuibl JlopeHniia

https://m.edsoo.ru/7ABZQGQC9

ONeKTpOMarHuTHas UHAYKIHS.
[ToTok BeKTOpa MarHUTHOU
naaykuuu. O/1C naaykuu.
3aKOH AIEKTPOMarHUTHOU
unaykuuu Papajes

https://m.edsoo.ru/VA26C9C3J

JlabopaTopHas pabota

https://m.edsoo.ru/XZS5MQCBU



https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/4DM0YIJN6

«HccnenoBanue ssBiIeHUS
3JIEKTPOMATHUTHON MHIYKLI)

NunykTuBHOCTD. SIBIICHUE
camouHaykiuu. DJ1C
CaMOMHIYKIMH. DHEPIHUsl
MArHUTHOTO TOJISI KAaTYILKH C
TOKOM. DJIEKTPOMAarHUTHOE
oJjie

https://m.edsoo.ru/EOTONSAEA

TexHuyeckue yCcTpoucTBa U UX
MNPUMCHCHUC: TIOCTOAHHBIC
MarHMThl, JIEKTPOMArHUThI,
QJICKTPOABUTATCIIb,
YCKOPUTEIH 3JI€MEHTAPHBIX
YacCTHUll, THOAYKIIMOHHAs 1ICYb

https://m.edsoo.ru/UWNLFA9L6

10

Oo6o06maromuit ypok
«MarHuTHoe moJe.
3HeKTpOMaFHI/ITHaSI HWHIAYKOWS»

https://m.edsoo.ru/COBOSBGMC

11

Konrponsnas padora no teme
«MarHuTtHoe moJe.
BHCKTPOMaI‘HI/ITHaSI WHIAYKOWS)

https://m.edsoo.ru/8X637ELEU

12

CBoOOoHBIE MEXaHUYECKUE
KosneOanus. 'apMoHndeckue
KoseOaHus. Y paBHEHUE
TapMOHHYECKHUX KOJICOaHHIA.
[IpeBpallieHue SHEPrun

https://m.eds00.ru/9Y6GY WEVP

13

Jlaboparopuas padota
«HccnenoBanue 3aBUCUMOCTH
Mepuo/ia MaJibIX KoJieOaHui
rpy3a Ha HUTHU OT JIJTHHBI HUTU
1 MacChl Ipy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebaTenbHblll KOHTYD.
CBo0OoOgHbIE

https://m.edsoo.ru/H6JCOSBAD



https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/EOT0N8AEA

AJIEKTPOMarHuTHbIE KOJIeOaHUs
B UJICAILHOM KOJIeOaTeTbHOM
KOHTYpE. AHAJIOTUS MEXITY
MEXaHUYECKUMH U
AJIEKTPOMArHUTHBIMU
KOJICOaHUSIMHU

15

®opmyna Tomcona. 3akoH
COXpaHEHUS YHEPTUH B
HJIeaIbHOM KOJIe0aTeIbHOM
KOHTYpE

https://m.edsoo.ru/MHNWD2LHU

16

IIpencraBneHue o 3aTyXaromux
KosneOaHusx. BelHyKIeHHBIC
MeXaHUYEeCKue KojaeOaHMsl.
Pesonanc. BeinykeHHBIE
JIEKTPOMAarHUTHbIE KoJeOaHMsI

https://m.edsoo.ru/FMBDWPPG4

17

[TepemeHHBIN TOK.
CunycouaaJibHbIN
MepeMEeHHbIN TOK. MOITHOCTh
MEPEMEHHOTO TOKa.
AMIUTMTYTHOE U JIEUCTBYIOIICE
3HAYCHHUE CHJIBI TOKA U
HaIpsHKEHUS

https://m.edsoo.ru/VDEYXRVUI

18

Tpancdopmarop.
[IpousBoacTBo, nepenaya u
noTpeOJICHUE IIEKTPUIECKOM
SHEPTUU

https://m.edsoo.ru/1ZWZULSQK

19

YCTpOHUCTBO U IPaKTUYECKOE
IIPUMEHEHHUE DIIEKTPUIECKOTIO
3BOHKA, F€HEpaTopa
MIEPEMEHHOT0 TOKA, JIMHUN
JNIEKTponepenay

https://m.eds00.ru/93Z12W40Q0Q

20

DKOJIOrM4ecKre pucKu Ipu
IPOM3BOICTBE

https://m.eds00.ru/3ADUNYKWNO



https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/MHNWD2LHU

anektposHepruu. Kynerypa
HCIOJIb30BaHUS
3JIEKTPOIHEPIUH B
[MOBCEHEBHOW KU3HU

21

MexaHu4ecKre BOJIHEI,
YCJIOBHS pacIPOCTPAHEHHUS.
[Tepuoa. Cxopoctb
pacnpocTpaHeHus U JUIMHA
BOJHBL [lonepeunsie u
IIPOJI0JIbHBIE BOJIHBI

https://m.edsoo.ru/W2XBOR3HJ

22

3ByK. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa
toHa. TemOp 3ByKa

https://m.eds00.ru/Z827Q6V70

23

DeKTPOMarHuTHbIE BOJIHBI, UX
cBoKcTBa U cKopocTh. [kana
AJIEKTPOMArHUTHBIX BOJIH

https://m.edsoo0.ru/SWB57C06X

24

[TpuHIIMTIBI paTOCBS3U U
TeneBuaeHus. Pa3surue
CpeACTB CBsI3U. Panuonokanus

https://m.eds00.ru/2WQTSLGLV

25

KontponbHas padota
«Komebanusa 1 BOJTHB

https://m.edsoo.ru/ITHURONSOB

26

[IpssMonuHenHoe
pacnpocTpaHEeHHUE CBETa B
oaHopoaHou cpeae. Toueunbli
UCTOYHUK cBeTa. JIyu cBeTa

https://m.edsoo.ru/HUF74NDOW

27

OTtpaxkeHue cBeTa. 3aKOHbI
oTrpaxxeHus ceera. [loctpoeHnue
M300paXeHH B MJIOCKOM
3epKajie

https://m.edsoo.ru/IMBKQM?227

28

[Ipenomnenue ceera. [lonnoe
BHYTPEHHEE OTPAKEHUE.
[IpenenbHblid yrosa NoJHOTO

https://m.edsoo.ru/V49RISTRN



https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/W2XBOR3HJ

BHYTPEHHET0 OTPAKEHUS

29

JlabopaTopHas pabota
«M3mepenne mokazaTens
MPEJTOMIICHUS CTEKIIa»

https://m.edso00.ru/JO2EIM1DQ

30

JIunsel. [Toctpoenue
n300pakeHHi B JIMH3E.
dopmyJia TOHKOM JIMH3HI.
YBenuueHue JIUH3bI

https://m.edsoo.ru/W2MMS9KJC

31

Jlaboparopnas padota
«Hccnenosadnue CBOWCTB
M300paKCHUI B JIMH3AX)

https://m.edsoo.ru/Q1ZCMW980

32

Hucnepcus ceera. CoxxHBIN
coctaB Oenoro cBera. L[Ber.
Jlaboparopnas padota
«Habmonenne nucnepcun
CBETaY

https://m.edsoo0.ru/K9OWVKE]1 1

33

Wutepdepennms ceeta.
Judpakums cBeTa.
JudpaximonHas pemeéTka

https://m.edsoo.ru/C8LCRSEJI

34

HOHepe‘-IHOCTI) CBCTOBBIX BOJIH.

HOHHpI/ISaHI/IH CBCTa

https://m.edso00.ru/Q2118XYOJ

35

OnTuueckue mpruOOpPHI U
YCTPOMCTBA U YCIIOBHS UX
0€30MacHOr0 MPUMEHEHUS

https://m.eds00.ru/M5127JYGT

36

['panuuel npuMeHUMOCTH
KJIaCCUYECKOM MEXaHUKH.
[Toctynatel cnennanbHOM
TEOPUH OTHOCHUTEIIBHOCTH

https://m.edsoo.ru/P8GBI9FJ5N

37

OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTH.
3ameJIeHHe BpEMEHH U
COKpallleHHEe JUTUHBI

https://m.edsoo.ru/OVLMCN6B2



https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/J02E1M1DQ

38

DHEpPrusi 1 UMITYJIbC
PEASTUBUCTCKOM YaCTHULIBI.
CBsI3b MaccChl € SHEPTUEH U
HUMITYJIbCOM. DHEPrHUsl MOKOs

https://m.edsoo0.ru/I90ZY4BUB

39

Konrponsnas padora «OnTuka.
OCHOBBI crielMaIbHON TEOPUHU
OTHOCHUTEJILHOCTH»

https://m.edsoo0.ru/L8689JPLI

40

®otonsl. ®opmyiia [1nanka.
OHeprust 1 UMIyJIbe GOTOHA

https://m.edsoo.ru/ZL6P16LA0O

41

OTKpBITHE U HCCIICIOBAHNE
dororddexra. OnbiTer A. T
CroneroBa

https://m.edsoo.ru/PGL5XXSRO

42

3akoHbl poTtordhdexra.
VYpaBHeHue DitHIITEHA 17151
dbotordpdekra. «KpacHas
rpannna» Gortordpdexra

https://m.edsoo.ru/YLCK770G8

43

JlaBnenne cBera. Onbitel [1. H.
JlebeneBa. XuMmueckoe
JICHCTBHE CBETA

https://m.edsoo.ru/EGO6ZQ1SA

44

TexHuyeckue ycTpoucTBa u
MIPAaKTUYECKOE TPUMEHEHHUE:
(doTorIeMeHT, POTONATIVK,
COJTHEYHas OaTapesi, CBETOUO]T

https://m.edsoo.ru/UFQDRSL5SM

45

Perienue 3a1a4 no reme
«DIeMeHThl KBAHTOBOM
OIITUKI

https://m.edsoo.ru/ZE73A67B1

46

Mogens atoma TomcoHa.
OmnsiTel Pesepdopna no
pacCesHHIO (i-4aCTHLI.
IInanerapHas Mosenb aToma

https://m.edsoo.ru/FIC11POHN

47

IToctynatel bopa

https://m.edsoo.ru/6 X7GFHZ9X

48

I/I3J'Iy‘-ICHI/Ie W NOTJIOIICHHUE

https://m.edsoo.ru/NNSBHZYBE



https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/I90ZY4BUB

(hOTOHOB IpH TIEPEX0jIe aTOMa
C OJTHOTO YPOBHS DHEPTUH HA
JIpyroi. Buapl ciekTpoB

49

BomnHOBEIE cBOIiCTBA YaCTHII.
Bomnsl ne bpoiins.
KopmnyckynsipHO-BOJIHOBOM
nyanu3Mm. ClOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHHUE

https://m.edsoo.ru/J710TLFCO

50

OTKpBITHE PAJINOAKTUBHOCTH.
OmnsiTel Pesephopma mo
OTPENICNICHUIO COCTaBa
PAAOAKTUBHOI'O U3JTYUYCHUS

https://m.edsoo.ru/TSJFUU3TP

51

CgoiicTBa anbda-, 6era-,
raMMa-u3irydeHus. Biausiaue
pal[I/IOH.KTI/IBHOCTI/I Ha KUBBIC
OpraHU3MbI

https://m.edsoo.ru/UOIRQS0Z5

52

OTKpbITHE TIPOTOHA U
HeiTpona. M3oTomsl. Anbpa-
pacnaja. DIeKTPOHHBINA U
MIO3UTPOHHBIN OeTa-pacma.
["amma-uznyyeHue

https://m.edsoo.ru/H2XIHOG3E

53

DHeprus CBA3U HYKJIOHOB B
sanpe. SlnepHsle peakuum.
Anepubrii peaktop. [Ipobaemsr,
MIEPCIEKTUBBI, YKOJIOTUYECKUE
aCIEKThI SIAEPHON SHEPTETHKHU

https://m.edsoo.ru/CFJYJSSIG

54

DneMeHTapHbIe YaCTULIBI.
OTtkpeITHE TO3UTPOHA. METO b
HAOIIO/ICHUS ¥ pETUCTPaINH
3JIEMEHTAPHBIX YaCTHILI.
Kpyraasrii cron
«DyHIaMeHTalIbHbIE
B3anMoiericTBus. EquHCTBO

https://m.edsoo.ru/SUC62U40A



https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/J710TLFCO

(bu3nYeCKOil KapTUHBI MUPa»

55

DTarbl pa3BUTHS ACTPOHOMHH.
[IpuknagHoe u
MHPOBO33PEHUYECKOE 3HAUCHHE
acTpoHOMuUU. By 3BE31HOTO
Heba. Co3Be3aus, ipKue
3BE3bI, IJIAHETHI, UX BUINMOE
newxkenne. ComHeyHas
CHCTEeMa

https://m.edsoo.ru/5PXS2I19VY

56

Connne. Conneunas
aKTUBHOCTb. VIcTOUHUK
sHepruu CoJIHIA U 3BE3]T

https://m.edsoo.ru/1JZR54JA0Q

57

3BE3/bI, NX OCHOBHBIE
XapaKTePUCTHKH. 3BE3]IbI
IJIaBHOM ITOCIEA0BATEILHOCTH.
BHyTpeHHee cTpoeHHe 3BE3 .
CoBpeMeHHbIE NPECTABICHUS
0 MIPOUCXOXKICHUU U IBOJTIOIIUN
ConHnia u 3BE3]1

https://m.edsoo0.ru/GGD3W7470

58

Muneunstii [IyTe — Hama
I'amakTuka. Ilonoxenue u
nerokenne CoJIHIa B
I'amakTuke. I"'anakTukw.
YeEpHble AbIpHI B sApax
raJlakTHUK

https://m.edsoo.ru/L2U4S1HU?2

59

Bcenennas. Paz6eranue
rayiakTuk. Teopus bosbmoro
B3pbIBa. PenukToBOE
n3JIydyeHre. MerarajakTuka

https://m.edsoo.ru/9IWRLVWNN

60

Hepemennsie mpoGiembl
aCTPOHOMHUU

https://m.edsoo.ru/LJHNL2MCF

61

KonTponbhas pabota

https://m.edsoo.ru/TXTTCT488



https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/5PXS2I9VY

«DNEMEHTHI aCTPOHOMHH U
acTpOU3UKI»

62

O6o06uraromuii ypok. Poib
(bM3UKH ¥ aCTPOHOMUU B
3KOHOMUYECKOM,
TEXHOJIOTHYSCKOM, COITMaJIbHON
U 3TUYECKOil chepax
JeSITeJIbHOCTH YeJIOBEKa

https://m.edsoo.ru/WNJS5CRXYD

63

O6o06maromuii ypok. Pois u
MECTO (PM3UKHU U aCTPOHOMHH B
COBPEMEHHOMN HAyYHOU
KapTUHE MHpa

https://m.edsoo.ru/2PFPB28UF

64

Oo6o06maromuii ypok. Poib
¢buznueckoil Teopuu B
(dbopmupoBaHUn
MPEACTABICHUHN O (HU3UICCKOM
KapTHHE MHpa

https://m.eds00.ru/Y29SVPCVR
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O6o06matomuit ypok. Mecto
(bu3n4ecKoil KapTHHBI MUPA B
o01IeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJIE

https://m.edsoo.ru/LKNUIKHZH
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PesepBHbIil ypok. MarautHoe
1oJie. JNEeKTpOMarHuTHas
MHAYKIHS

https://m.edsoo.ru/EVMFIQTP6
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PesepBHblit ypok. OnTuka.
OcCHOBBI CIELIMATILHON TEOpUU
OTHOCHUTEJIbHOCTHU

https://m.edsoo.ru/ESABJRK8L
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Pesepnsiii ypok. KBanToBas
¢u3uka. DIeMeHThI
aCTPOHOMHH M aCTPOPHU3UKU

https://m.edsoo.ru/RARQLVO2J
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I[TPOTPAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

10 KITACC

Koxa
NPoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
00pa3oBaTeILHOI MPOrpamMMbl CpelHero 001ero 00pazoBaHus

10.1

JleMOHCTpHpOBaTh Ha TpUMEpax pPOJdb HU MeCTO (U3HKH B
(hopMHUPOBaHUKM COBPEMEHHOM HAYYHOW KapTHUHBI MUpPA, B Pa3BUTHUH
COBPEMEHHOMN TEXHUKHU U TEXHOJIOTUI, B IPAKTUYECKOUN NEATEIIBHOCTH
JMroaei

10.2

Y4uTBIBaTh IPaHUILIBI IPUMEHEHUS U3YyUEHHBIX (PU3MUECKUX MOJIENIEH!
MaTepHaibHas TOYKAa, MHEpIHUAIbHAs CUCTEMa OTCUYETA, aOCOIIOTHO
TBEPMOE TEJ0, HICAIBHBIN ra3; MOJEJIH CTPOCHHUS I'a30B, )KUIKOCTEN 1
TBEPABIX TEJI, TOYEUYHBIM DJIEKTPUYECKUHM 3apsAx — IPU PELICHUH
($u3nUecKux 3a1aq

10.3

Pacno3naBath pusnueckue sBiaeHuUs (MPOIECChl) U OOBICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KHHETUYCCKON TEOpUU
CTPOCHHSI BCIIECTBA M JJICKTPOJWHAMHUKU: PABHOMEPHOE W
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE IBIKEHUE, CBOOOIHOE TIa/IeHNE
TEJ, JBIDKEHUE IO OKPYXKHOCTH, WHEPIIUsS, B3aUMOJICHCTBUE T,
muddys3usi, OpOYHOBCKOE MABW)KEHHE, CTPOSHHE IKHIKOCTEH U
TBEPABIX TEJ, W3MEHEHHWE O00bEéMa Tell TpU HArpeBaHUU
(oxmaxkieHun), TEIUIOBOE PABHOBECHE, HCIApEHHE, KOHJEHCAIus,
IUTaBJICHUE, KPUCTAUIM3allUs, KHIICHUE, BIIAXXHOCTh BO3/yXa,
MOBBINICHNE JIABJIICHUS Ta3a IMPU €r0 HArpeBaHUU B 3aKPBITOM
cocyjle, CBSI3b MEXIy DapaMeTpaMH COCTOSIHMsSI Ta3a B
M30MPOIIeCccax; IEKTPU3AIMS TeJl, B3aUMOJICHCTBHUE 3apsiIOB

10.4

OnwuceBaTh MEXaHUYECKOE JBIKEHHE, WCIONB3Ysl (U3NIECKUe
BEJIMYMHBI: KOOPJAMHATA, IIyTh, IEPEMELIECHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CWIA, WMIYJIbC Te€Nd, KHHETHYECKass JHEprus,
NOTEHIMaJdbHAs JHEPrusi, MeXaHudeckas paboTa, MexXxaHHUYecKas
MOIITHOCTh; TPH ONHCAHUHM TPABWIBHO TPAKTOBATh (U3NIECKUN
CMBICJI HUCHOJb3YEMBIX BEJIMYMH, MX OOO3HAYCHHMS U E€AMHUIIB,
HaXOJUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUUHY
C APYTMMH BEIUYHHAMU

10.5

OnuckiBaTh HM3yYCHHBIE TEIJIOBBIE CBOWCTBA TENl M TEIUJIOBBIE
SIBIICHHUSI, WCIOJB3Yys (M3UYECKUE BEJIMUYMHBL: JaBJICHUE Tra3a,
TeMIlepaTypa, CpeIHsis KHUHETUYEeCKas OJHEPTrus XaoTUYECKOTo
JMBYDKEHUS MOJICKYJ, CpEIHEKBAJpaTUYHAS CKOPOCTH MOJIEKYII,
KOJIMYECTBO TEIUIOThI, BHYTpPEHHSS OJHeprus, paboTa rasa,
KO3 (UIIMEHT TMOJE3HOTO JEWUCTBUS TEIUIOBOTO JIBUTATEINSI; MpHU
ONMHMCAHUHM  TPaBWIBHO  TPAKTOBaTh  (PU3UYECKUA  CMBICI
WCITOJIb3YEMBIX BEIUYMH, WX O0O3HAYCHHS W CIAWHHIIBI, HAXOJUTh
(dbopMymbl, CBS3bIBAIONIME JAaHHYI (U3UYECKYI0 BEIUYHHY C
JPYTUMU BEJTUIHHAM

10.6

OnucelBaTh M3y4YEHHBIE DSJEKTPUUYECKHE CBOWCTBAa BEIIECTBA H




JJICKTPUYECKUE SIBICHHUS (MPOIECCHI), HCIONB3ys (PU3NUECKHe
BEITUYMHBI:  DJIGKTPUYECKUH  3apsii,  DJICKTPHUECKOE  TOIe,
HaNpsHKEHHOCTD  TIOJIS, TOTCHIMAN, Pa3HOCTh IOTCHIUAJIOB, MpPH
OIIMCAaHUU [IPaBUIILHO TPaKTOBaTh ¢buznueckuit CMBICH
WCTOJIb3YyEMBIX BEIIMYHMH, MX O00O3HAUCHHS W CAMHUIIBI, YKa3bIBaTh
(opMyJIbl, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJTMUUHY C IPYTHUMU
BEJIMYMHAMU

10.7

aHAM3UPOBaTh (PU3MUECKUE TMPOLECCHl U SBIEHUS, MCIIOIb3Ys
(u3nvecKkre 3aKOHBI ¥ IPUHIIMITBL: 3aKOH BCEMUPHOTO TATOTeHus, I, 11
u III 3akonsl Hpr0TOHA, 3aKOH COXpaHEHHS] MEXaHUYECKON YHEPTHH,
3aKOH COXPAHEHUS UMITYJIbCA, IPUHLINII CYNEPIIO3ULIUHU CUJT, TPUHIUI
PaBHONpABHsA HMHEPLUAIBHBIX CHUCTEM OTCYETA; MOJEKYJAPHO-
KMHETUYECKYIO TEOPUIO CTPOCHHUS BEILIECTBA, Fa30BbIE 3aKOHBI, CBA3b
CpeIHE! KMHETUYECKOW JHEPTUU TEIUIOBOTO JBMIKEHHUS MOJIEKYN C
aOCOIIOTHON TeMIIEpaTypou, MEepBbIii 3aKOH TEPMOJUHAMUKH; 3aKOH
COXPAaHEHHs DJIEKTPUYECKOro 3apsna, 3akoH KysoHa; mpu sTom
pa3nuyath CIOBECHYIO (hOPMYIHPOBKY 3aKOHA, €T0 MaTeMaTHYECKOe
BBIPOKEHHE U YCIIOBHS (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE MPHUHILMUIIBI JCWCTBUSA MAaIlUH, MPUOOPOB H
TEXHUYECKHUX YCTPOMCTB; pa3MyaTh YCJIOBUS HUX OE30MacHOro
WCIIOJIb30BaHHUs B IOBCETHEBHOM JKU3HU

10.9

BBINONHATE SKCIIEPUMEHTHI 110 UCCIICIOBAHNUIO (PU3HUYECKUX SBICHUN
Y TIPOIIECCOB C HCIIOIH30BAHUEM IPSAMBIX W KOCBEHHBIX U3MEPCHHIA,
py 3TOM (GOPMYITHMPOBATH MPOOIeMY (3a/1a4y) ¥ THIIOTE3Y YICOHOTO
JKCHEpUMEHTa,  cOoOMpaTh  YCTAaHOBKY M3  MPEIOKEHHOTO
000pYIOBaHUSI, IPOBOJIUTH OIBIT M (HOPMYIUPOBATH BBIBOIbI

10.10

OcymiecTBiATh OpsMble U KOCBEHHbIE M3MEpPEHMs (PU3NYECKUX
BEJIMYMH; TIPU 3TOM BBIOMPATH ONTUMAIBHBIA CIIOCOO M3MEPEHUsS U
VICII0JIb30BaTh U3BECTHBIE METO/Ibl OLIEHKH IIOIPEIIHOCTEN N3MEPEHUI

10.11

UccnenoBath 3aBUCMMOCTH MeXAy (GU3NYECKUMHU BEIMYMHAMH C
UCIIOJIb30BAaHUEM MPSMBIX M3MEPEHUMN; MPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHpOBaTh pPE3yJbTaThl IMOJTYYCHHON 3aBHCHUMOCTH
(U3NYEeCKUX BEJTMYUH B BUJIE TAOJIHUI] U TPAPHKOB, J1€IaTh BHIBOJIBI MO
pe3yabTaTaM MCCIIEI0BAHHUS

10.12

CoOnromate mnpaBuiia 0e30MacHOro TpyJAa MpU  [POBEACHUU
UCCIIEIOBaHMM B paMKax y4eOHOro »JKCIEPUMEHTa, Yy4eOHO-
UCCIIEI0BATEIbCKON M MPOEKTHON JIEATEIbHOCTH C UCIOJIb30BaHUEM
M3MEPUTENILHBIX YCTPOUCTB M Ja00paTOPHOTO 000PYAOBAHHS

10.13

Pemate pacu€THble 3a7a4y ¢ SBHO 33JJaHHON (U3NYECKOI MOJIEIBIO,
UCTIONB3Ysl (PM3NYECKHE 3aKOHBbl M IPUHIMIBI, HA OCHOBE aHajIM3a
YCIOBHSA 3a/laddl  BBIOMpATh (UIUUECKYI0 MOJIENb, BBIIEIAThH
¢u3nyeckre BeIMYMHBI U (POPMYIIbl, HEOOXOAUMBIE ISl €€ pelIeHus,
MPOBOAUTh pacdy€Tbl M OLEHUBAaTh pPEATBHOCTb IOJIYYEHHOI'O
3Ha4eHUs1 GU3NUECKOI BETMUNHBI

10.14

Pemate  kauecTBeHHBIE  3aJauMd:  BBICTPAauMBaThb  JIOTUYECKH
HEMPOTUBOPEUMBYIO LIETIOYKY PACCYKICHUHN C OMTOPOM HA U3YUYECHHbBIE
3aKOHBI, 3aKOHOMEPHOCTHU M (PH3UUECKHE SBICHUS

10.15

Hcnons3o0BaTh Ipu  pCHICHUU y‘le6HLIX 3ala4  COBPCMCHHLIC




MH(OPMALIMOHHbIE TEXHOJOTUU JJsl TOUCKA, CTPYKTYpPUpPOBaHUS,
UHTEpHpETalluyd U TPeJCTaBICHUs Y4eOHOH M HayYHO-TIOMYJISIpHON
nH(pOpMaLIKH, MTOJIYYEHHOH U3 Pa3InYHbIX UCTOYHUKOB; KPUTUUECKHU
aHAJIM3UPOBATh MOJyYaeMyI0 HHPOPMALIUIO

10.16

[IpuBoAMUTH MpUMEpPHI BKJIAZa POCCUHCKUX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOLECCOB OKPYKAIOIIEro
MHpA, B PA3BUTHE TEXHUKHU U TEXHOJIOTUI

10.17

Hcnonp30BaTh TeOpEeTHUECKUE 3HAHUS MO (DU3MKE B IOBCEIHEBHOU
KU3HM I oOecriedyeHus O€30MacHOCTH TpH  OOpalieHuH ¢
npubopaMH M TEXHUYECKMMM YCTPOWCTBAMH, MJII COXpPAaHEHHS
3I0pOBbsl U COOJIONEHUS HOPM HKOJIOTUYECKOTO IOBEICHHS B
OKPY’KalolleH cpene

10.18

PaGotaTe B rpymnime ¢ BBIIOJIHEHUEM PAa3TUYHBIX COLUATBHBIX POJICH,
IUIAHUPOBaTh  paboTy TPyNIbl, palUOHAIBHO pacHpelnessiTh
00s3aHHOCTH M IIJIJAHUPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX
CUTyallMsIX, aJIeKBAaTHO OLIEHUBATh BKJIaJ Ka)KJOTO U3 YYaCTHHUKOB
TPYNIBL B PEHICHHE pacCMAaTPUBAEMON MTPOOIIEMBI

11 KVIACC

Kon
MPoBePSIEMOro
pe3yJbTara

IIpoBepsiemble NpeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeILHOI MPOrpaMMbl CpelHero 001ero 00pazoBaHus

11.1

JleMoHCTpUpOBaTH Ha TMpUMEpax poJib U MeCTOo (UBUKU B
(hopMUpOBaHUM COBPEMEHHON Hay4YHOW KapTHUHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTUI, B PAKTUYECKOUN NEATEIIBHOCTH
JIOACH, EJTOCTHOCTh U €IMHCTBO (pH3NUecKOr KapTHHBI MUPa

11.2

Y4YuTHIBaThH rpaHulbl IPUMCHCHHA N3YUCHHBIX (I)I/ISI/ILICCKI/IX MOZETIeH:
TOYCYHBIMN BJ'ICKTpI/ILIeCKI/Iﬁ 3apAan, aACpHasa MOACIIb aTOMa, HYKJIOHHAasA
MOJICJIb ATOMHOI'O sApa IMpU pCIICHUA (l)I/I3I/ILIeCKI/IX 3aga4

11.3

Pacnio3HaBath (puznueckue siBieHus (Iporecchl) U O0BICHATh UX Ha
OCHOBE 3aKOHOB OJJIGKTPOAMHAMHUKHA ¥  KBAHTOBOW  (PH3HKH:
JJIEKTpUYECKasi MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XUMHUYECKOE,
MarHWTHOE  JIEHCTBHS  TOKa,  B3aMMOJACWCTBHE  MAarHUTOB,
JIEKTPOMArHuTHAasE WHAYKUUS, JeHCTBHE MAarHUTHOTO TOJS Ha
MPOBOJHUK C TOKOM H JBWOKYIIUHCS 3apsl, 3JICKTPOMAarHUTHBIC
KonebaHus W BOJHBI, NPSMOJIMHEHHOE pAaCIpOCTpPAaHEHHE CBETa,
OTpakeHHe, TpejoMieHHe, uHTepdepeHusa, audpakuus U
MOJISIPU3ALUs CBETA, JUCTIEPCUs CBETa, (POTOIEKTpHUECKUil 3P ekt
(boTtorpdexr), cBeTOBOE naBlieHHE, BO3HUKHOBEHHE JMHEHYATOTO
CIEeKTpa aToMa BOJOPOAA, €CTECTBEHHass U  HMCKYCCTBEHHas
paInOAKTHBHOCTD

114

OnuceiBaTh HW3Y4YEHHBIE CBOWCTBA BeIIeCTBA (DIEKTPUUYECKHE,
MarHuTHBIE, OITHYECKUE, DIEKTPUUECKYIO IPOBOJAUMOCTD PA3IMUHBIX
Cpell) U DJIEKTPOMArHUTHbIE SIBICHUS (IPOLECCHI), HCIIONb3YS
¢u3nyeckue BEIMYUHBI: OJIEKTPUYECKUM  3apsAn, cujla TOKa,
JNEKTPUYECKOE  HampsHKEHHE, DSJIEKTPUYECKOe  COMPOTHUBIICHUE,
pasHocTh noteHuuanos, I/C, paboTa Toka, HHAYKIMS MarHUTHOTO
nosisg, cujga Awmmepa, cuia JlopeHna, MHAYKTHBHOCTb KaTYUIKH,




JHEPrus DJIEKTPUYECKOrO0 M MAarHUTHOIO IOJIEH, MEPUOJ U 4acTOTa
KosieOaHUH B KOJIeOAaTEIbHOM KOHTYPE, 3apsi/l U CHJla TOKa B ITpolLiecce
TFApMOHUYECKHUX  JJIEKTPOMAarHUTHBIX  KojeOaHuid,  (oKycHoe
paccTOsiHUE M ONTHUYECKAs CWJIA JIMH3bI; NP ONMCAHUM IIPABHIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI HCHONb3YEMBIX BEJIWYMH, HX
0003HAYCHHUS W EIWHUIIBI; YKa3bIBaThb (POPMYJIbI, CBS3bIBAIOILUE
JAHHYI0 (PU3HUYECKYIO BEJIMUYUHY C IPYTHMU BEJIMYHHAMHU

11.5

OnuceiBaTh HU3y4YEHHBIE KBAHTOBBIE SBJIEHUS M  IPOLECCHI,
UCHONB3YS (pU3MUECKHe BEIWYHHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJHBI U 4acTOTA CBETA, SHEPTUS M UMITYJIbC (OTOHA,
MIEpHOJI I0JIypaclaia, JHEPTUs CBA3U aTOMHBIX sJI€p; IPU ONMCAaHUHT
MpaBUJIBHO TPaKTOBaTh (U3MYECKUH CMBICT  HMCIOJb3YEMBbIX
BEeTUYHMH, WX OOO3HAUEHUsS W EIUHUILI, YKa3biBaTh (OPMYJIBL,
CBA3BIBAIOUINE JaHHYI0 (U3MYECKYI0 BEJIMYUHY C JPYTUMU
BEITMYMHAMHY, BBIYUCIISTh 3HaUCHNE (DU3UIECKOI BEJTHMUUHbI

11.6

AHanu3upoBaTh (QU3NYECKUE TMPOLECCHl U SBJICHUS, WCIOIb3YS
¢u3znueckue 3aKOHbl M OPUHLUIBL: 3akoH Owma, 3aKOHBI
MOCJIEIOBATENIbHOTO U TapajyIeIbHOTO COEIMHEHHS MPOBOJIHUKOB,
3akoH J[>xoyins — JIeH11a, 3aK0H AJI€KTPOMAarHUTHOW UHIAYKIIUH, 3aKOH
MPSIMOJIMHEITHOTO PacpOCTPAHEHUS CBETA, 3AKOHBI OTPAXKEHHUS CBETA,
3aKOHBl TPEJIOMJICHUS CBETA, YypaBHEHHE OWHINTEWHA  IJIs
doTtorddekra, 3aKOH COXpPAHEHUS DSHEPTHH, 3aKOH COXPaHCHUS
HMMITyJIbCa, 3aKOH COXPaHEHHS DJIEKTPUYECKOro 3apsja, 3aKOoH
COXpaHEHUsI MaccoBOro 4wWcia, mnoctyiarel bopa, 3akoH
PaIMOAaKTUBHOTO pachajga; MpU HTOM pPa3indaTrh CJIOBECHYIO
(hopMyTUPOBKY 3aKOHA, €T0 MATEMATHUECKOE BBIPAKEHUE U yCIIOBUS
(rpaHuIlBl, 00J1ACTH) TPUMEHUMOCTH

11.7

OnpenensTh HalpaBlICHUE BEKTOpPa HMHIYKIUM MAarHUTHOTO IIOJIS
MIPOBOJIHUKA C TOKOM, CHUJIbI AMriepa u cuiibl Jlopenia

11.8

CtpouTh ¥ ONHCHIBATH H300paXKEHUE, CO3/1aBaCMOE ILIOCKUM
3€pKaJioM, TOHKOW JIMH30M

11.9

BBINIOTHATE SKCIEPUMEHTHI 110 UCCIISTIOBAHHUIO (PU3HUECKUX SIBICHUN
U TPOIIECCOB C MCIIOJIb30BAHUEM TPSIMBIX M KOCBEHHBIX U3MEPCHHIA,
Ipy 3TOM (GOPMYITMPOBATH MPOOIEeMY (3a/1a4y) ¥ THITOTE3Y YICOHOTO
JKCIEpUMEHTa,  coOMpaTh  YCTAaHOBKY M3  MPEJIOKEHHOTO
000pYI0BaHUSI, TPOBOJIUTH OIBIT ¥ (HOPMYIUPOBATH BBIBOIBI

11.10

OcymiecTBiIATh OpsMblE U KOCBEHHbIE M3MEpPEHHs (PU3NYECKUX
BEJIMYMH; TP 3TOM BBIOMPATh ONTHMAJBHBIA CIIOCOO0 M3MEPEHUS U
VICII0JIb30BaTh U3BECTHBIE METO/Ibl OLIEHKH IIOIPEIHOCTEN N3MEPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEIUYHH C UCIIOJIb30BaHUEM
NpsIMBIX M3MEPEHUH; MpPU OSTOM KOHCTPYHPOBATh YCTAHOBKY,
(uKCUpOBaTh Pe3yJbTAaThl MOJYYEHHOM 3aBUCHUMOCTH (DU3MUYECKHX
BEJIMYMH B BUZIE TAOIHUI U TPaUKOB, A€TaTh BBIBOBI IO pe3yJIbTaTaM
VICCJIEJOBAHMUS

11.12

CobmoaTe mpaBuiia 0€30MacHOrO TpyAa TMpU MPOBEICHHUU
HCCIEOBAaHUNH B paMKax Yy4eOHOro »HKcIepUMeEHTa, YyueOHo-
UCCIIEIOBATENIbCKON M IPOEKTHOM JEATEIBHOCTH C UCTIOIb30BAaHUEM
WU3MEPUTENIbHBIX YCTPONCTB U JaOOPaTOPHOT0 000pyJ0BaHUS




11.13

Pemate pacuérHbie 3a1a4u ¢ SBHO 3aIaHHON (PU3HUECKON MOJICIIBIO,
UCTONB3Yys (hU3MYECKHe 3aKOHBI M MPUHIUIBI; HA OCHOBE aHaIu3a
YCIOBUSL 3a/aud  BBIOMpaTh (U3UUECKYI0 MOJETb, BBIICIATH
¢u3nyeckue BeIMYMHBI U POPMYIIbI, HEOOXOAUMBIE JUIsl €€ pelIeHus,
IPOBOANTH PACUYETBl M OLEHHMBAaTh PEATBHOCTh IOJTYYEHHOTO
3Ha4YeHUs1 HPU3NUECKOI BETMUMHBI

11.14

Pemarp  kadyecTBEHHbIE  3aJauyd:  BBICTPAWBATh  JIOTUYECKHU
HEMPOTUBOPEUHUBYIO IIETIOUYKY PACCYXKICHHI C OMOPON HA U3yUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU M (PU3UUECKHEe SIBICHUS

11.15

Hcnonp3oBaTe MpH  pelmIeHUH Y4YeOHBIX 3a/7a4 COBPEMEHHBIC
MH(OPMALIMOHHBIE TEXHOJOTUU JJsi TOUCKA, CTPYKTYpPUpPOBaHUS,
WHTEpHpEeTalluy U TPEJCTaBICHUs Y4eOHOH M HayYHO-TIOMYJISIpHON
nH(pOpMaIIKH, MTOJYYSHHON U3 Pa3InYHbIX UCTOYHUKOB; KPUTUUECKH
aHAJTM3UPOBATh MOJyYaeMyI0 HHPOPMALIUIO

11.16

OOBSICHSITh TIPUHIIUIIBI JICUCTBUS MAIUH, TPUOOPOB M TEXHUUICCKUX
YCTPOWCTB; pa3inyaTh YCJIOBHS WX O€30MacHOTO HMCIOJIb30BAaHUS B
HOBCEIHEBHOU KU3HU

11.17

[IpuBoAMTH TIpUMEpPHI BKIIAZa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3UKOB B Pa3BUTHE HAyKH, B 00bACHEHHE MPOLIECCOB OKPYIKAIOLIETO
MHUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH

11.18

Hcnonp3oBaTh TeOpeTHUECKUE 3HAHUS MO (DU3MKE B IOBCEIHEBHOU
KU3HM U1 o0ecriedeHHss O€30MacHOCTH NpU  OOpalleHuu ¢
npubopaMu M TEXHUYECKUMHU YCTPONCTBaMH, JJsI COXpaHEHHUS
3I0pOBbsI U COOJIOEHUSI HOPM HKOJIOTUYECKOTO IOBEICHHUS B
OKPY’KaroIlen cpene

11.19

PaGorath B rpynne ¢ BBINOJIHEHUEM Pa3lIUYHbIX COLIMAIBHBIX POJIEH,
IUVIAHUPOBaTh ~ pabOTy  IpYIIbl, PalMOHAIBHO  PacHpenessITh
O053aHHOCTH H  IUIAHUPOBATH JICATEIBHOCTh B HECTaHIAPTHBIX
CUTyallMsIX, aJE€KBAaTHO OLCHMBATh BKJIAJ Ka)XKJOI'O W3 YYAaCTHUKOB
IPYIIIbI B pELLICHHE PACCMaTpUBAEMOM MPOOIIEMBI




IHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon
pa3jiena

Kon nposepsiemoro

JIEMCHTA

IIpoBepsieMble 3/1eMeHTBI CO/IeP:KAHUSA

OU3NKA 1 METOJbI HAYYHOI'O ITO3HAHU

1.1

O®uszuka — Hayka o mnpupone. Hayunbie
METO/bl TO3HAHUS OKPYXKAIOIIETO MHUpA.
Ponp skcmepuMeHTa M TEOpUHU B Ipoliecce
MO3HAHUS PUPOJIBI. DKCIIEPUMEHT B pr3uke

1.2

MogenupoBanue (U3NYECKUX SBICHUNA H
IIPOLIECCOB. Hayuneie TUIOTE3bI.
@usnueckre 3aKOHBI U TEOPUH. |'paHUIbI
OPUMEHUMOCTH  (PU3MUYECKUX  3aKOHOB.
IIpunnun coorserctBuss. Posns M Mecto
¢u3ukn B (OPMHPOBAHUU COBPEMEHHOU
HAay4YHOW KApTUHBI MHpA, B IPAKTUYECKOH
JESITEIbHOCTH JIHOACH

MEXAHHKA

KMHEMATHKA

2.1.1

MexaHunueckoe JIBMDKEHUE.
OTHOCUTENBHOCTh MEXaHUYECKOTO
npkeHus. Cucrema orcuéra. Tpaekropus

[Tepemenienne, cKOpoCTh (CPeaHsIsE CKOPOCTb,
MTHOBEHHAass  CKOPOCTb) H  YCKOpEHHue
MaTepuaibHOM TOUKH, UX MPOECKUUU HA OCH
CUCTEMBI KOOpPJIMHAT. CrnoxeHnue
MepeMENIeHUI U CII0KEHUE CKOPOCTEN

2.1

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MPSMOJIMHEVHOE  JIBU)KECHHE. I'paduku
3aBUCUMOCTH KOODPJHHAT, CKOPOCTH,
YCKOpEeHus, HyTH W  IepeMelIeHus
MaTepUaJIbHOU TOYKU OT BPEMEHHU

CBoboaHOE mazieHne. Y CKOpeHue
CBOOOTHOTO MaIcHUSA

KpuBonuneiinoe nBwxenue. PaBHOMepHOE
IBM)KCHHE  MAaTepHaJbHOM  TOYKH IO
OKPY’KHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHAs
CKOpOCTb. [Tepuon " 4acToTa.
[{eHTpOCTPEMHUTEIBHOE YCKOPEHHE

TexHuueckue  yCTpOMCTBA:  CHUIOMETP,
ABUKXCHUC CHApAIO0B, HCIHLBIC WU PEMCHHBIC
nepeiayu

[IpakTnueckue paboTHI. N3smepenne
MIHOBEHHOM  ckopoctu.  Mccienosanue
COOTHOLICHMSI MEXIY Iy TSIMH,




IIPOMJCHHBIMU TEJIOM 3a IIOCIIEI0BATEIbHbBIE
paBHBIE  INPOMEXKYTKH  BpPEMEHH  IIpH
PaBHOYCKOPDEHHOM JIBJKEHUHU C HA4aJbHOU
CKOPOCTBIO, paBHOM Hymo. H3ydenue
IBYOKCHHS IIAapUKa B BA3KOM JKHIKOCTH.
W3yuenne JIBWKEHUs Tena, OpPOIIEHHOTO
TOPU30HTAIBHO

2.2

JUHAMUKA

2.2.1

[Tpunn OTHOCHUTEIBHOCTHU Tamnies.
Ilepbii 3akoH Hbrorona. MuepuuanbHble
CHUCTEMBI OTCUETa
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Macca tena. Cuna. [IpuHuun cynepno3unuu
CHUJI

223

Bropoii 3akoH HproToHa 11 MaTepUalIbHON
TOYKM B MHEPLHUAIBHOM CHUCTEME OTCYETa
(UCO). Tperuir 3akon HerooToHa s
MaTEpHUAIbHBIX TOYEK
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3akoH  BceMUpHOro  TaroreHusa. Cuia
TskecTH. IlepBasgs kocMHueckas CKOpPOCTb.
Bec Tena

2.2.5

Cuna ynpyrocru. 3akoH I'yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuia TpeHuUs
CKOJIbKEHUSI M CWIa TpEeHHUs IOKOS.
Koadduuunent rperns. Cuna conpoTHBIEHUS
IIPU JIBUKEHHUM TeJa B )KUIKOCTU WM rase

2.2.7

[MocTynarenbHOE U BpalaTeIbHOE TBIKCHHIE
a0CcoJIIOTHO TBEPAOrO Tea

2238

MOMEHT CHJIbI OTHOCUTEIIBHO OCH BPALLICHHUS.
[Ineqo cuibl. Y CnoBus paBHOBECHUS TBEPIOIO
tena B UCO

229

Texuugeckue YCTpOﬁCTBaZ IIOAIIMNITHUKH,
ABHIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTrueckue paboTel. U3yueHne nBUKEHUS
Opycka IO HaKJIOHHOW TIUIOCKOCTH TOJ
NENCTBAEM HeCKOoNbKHUX cuil. MccnenoBanue
3aBUCHUMOCTH CHJI YIIPYTOCTH, BOZHUKAIOIIUX
B nedhopMupyeMol TPYKWHE U PE3NHOBOM
oOpa3iie, OT BETMYMHBI HX JedopMalluu.
HccnenoBanue YCIOBHUI paBHOBECHS
TBEPAOIO TEJIA, UMEIOIIETO OCh BPAILICHUS

23

3AKOHBI COXPAHEHNMA B MEXAHUKE

23.1

NMnynec MarepuasbHOW TOYKH, CUCTEMBI
MaTEpHaIbHBIX TOYeK. IMmynbc cuibl u
M3MEHEHUE UMITYJIbCA TeJla

232

3akoH coxpaHeHus wumnyiasca B HCO.
PeaktuBHOE IBHKEHUE

233

Pabora crier




234

MOoONIHOCTE CUJIBI

235

Kunernueckas  sHepruss  MarepHaIbHOMN
To4KkU. TeopeMa 0 KHHETUYECKON YJHEPTrUuu

2.3.6

[TorenumansHas sHeprud. I[loTeHnumanbHas
SHEprus YIpyTo nehopMUpPOBaHHON
npyxuHbl. lloTeHunanbHas »HEprus Tena
BOJIM3H MMOBEPXHOCTH 3eMITH

2.3.7

IloTeHnManbHBIE M HEMTOTEHIUAJIBHEIC CHJIEL.
CBsi3b paboThl HEMOTEHIMAIBHBIX CHJI C
H3MEHEHUEM MeXaHHIECKOMN SHEPTUH
CHCTEMBI TEIL. 3aKkoH COXpaHEeHUs
MEXaHWYECKON IHEPTUHU

2.3.8

Yupyrue v Heynpyrue CTOIKHOBEHHSI

239

TexHUYEeCKHE yCTPONCTBA: ABMKEHUE PAKET,
BOJOMET, KOIIEp, IPYKUHHBIN MUCTOJIET

2.3.10

[IpakTnueckue pabotel. M3yueHue cBs3u
CKOpOCTEM TeJl MpU HEYyNpyroM yzape.
UccnenoBanue cBsi3u  pabOThl  CHUJIBI €
W3MEHEHUEM MEXaHUYECKOM SHEPruu Tea

MOJIEKYJIAAPHAS ®U3UKA 1 TEPMOJAMHAMUMKA

3.1

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOW TEOPUU

3.1.1

OCHOBHBIE  TIOJOKEHUS  MOJIEKYJISIPHO-
KUHETUYECKON TEOPHUH. bpoyHoBckoe
nswkenue. Juddysus. Xapakrep ABMKEHUS
u BBaI/IMOJIGfICTBI/ISI YaCTHUIl BE€IIECTBa

Mogenu CTpoeHUsI Ta30B, XKUIKOCTEH U
TBEPABIX TEN W OOBSICHEHHWE CBOWCTB
BEILECTBA HA OCHOBE ITUX MOJENEMN

Macca wmomnekyn. KonudecTBo BellecTBa.
ITocTostHHast ABoraapo

TemnoBoe paBHoBecue. Temmeparypa u €€
m3mepenue. [lkana remnepatyp Lenbcus

Mopens wupaeampHoro rasa. OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHHETUYECKOU
TEOPHUH HJICATHHOTO Tra3a

AbGcontoTHas ~ TeMmmepatypa Kak  Mepa
CpPEeIHEH KMHETHUYECKOW HYHEPIrHH TEIUIOBOTO
IOBYOKEeHH vacTull rasa. lllkana temneparyp
KenbBuna

VYpaBuenue Knanelipona — MeHaeneesa.
3akon JanpToHa

I'azoBBIC 3aKOHBI. I/I30np0ueccm B
nacaJbHOM ra3€ ¢ IOCTOAHHBIM KOJIMYCCTBOM
BCHICCTBA. N30TCpMa, N30X0p4a, H3o6apa

TexHUUeCKue  YCTpOMCTBa:  TEPMOMETD,
O6apomeTp




3.1.10

[Ipaktrueckue paboTel. M3MepeHue macchl
BO3/yXa B KJJaCCHOM KOMHare. MccinenoBanue
3aBUCUMOCTH MEXIY rnapameTpamu
COCTOSIHMSI Pa3pEKEHHOT0 ra3a




3.2

OCHOBbI TEPMOJIMHAMMKN

3.2.1

TepMoaunamuueckas cucrema. BHyTpeHHss
SHEPrusi TEPMOJUHAMUYECKON CHUCTEMBI M
croco0bI €€ N3MEHEHHUS

322

KonuyecTBo TemnoTs! u pabora. BHyTpeHHS s
SHEPIUsi OJHOATOMHOI'O UAEAJIBHOIO rasa

3.23

Buasl temnonepenauu: TEMIONPOBOAHOCTb,
KOHBEKIIWS, n3irydeHue. TemmoéMKocTh Tea.
VaennHas TEIUIOEMKOCTEL BellecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI MPHU TEIUIONepeade
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[TepBrrit 3aKOH TEPMOJIMHAMUKH.
IIpumeneHune [IEpBOro 3aKOHA
TEPMOIUHAMUKHU K U30MPOIIECCAM.
['paduueckast mHTEpIIpeTaIys paboThl rasa

3.2.5

TermoBble MamuHbl. [IpUHIMOBI TEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpazoBanus sHEpTUH
B TeEIIOBBIX MamuHax. Koaddumument
nosiesHoro  ngeiictBus  (manee —  KIIJI)
temoBor MamuHbl. [uki Kapuo u ero KII1/{

3.2.6

Bropoii 3aKO0H TEPMOJAVHAMUKH.
HeoOpatumocTe mpoIreccoB B IPHUPOJIE.
TemnoBele  JABUTATEIH.  OJKOJOTHYECKHUE
PO0JIEMBI TETNIOOHEPTETUKH

3.2.7

TexHuueckue  yCTpOMCTBA: JBUTaTENb
BHYTPEHHETO CropaHus, ObITOBOM
XOJIOAWJIBHUK, KOHAULIMOHED

3.2.8

IIpaxTueckue paloThI. N3mepenue
YIEIbHON TEIIIOEMKOCTH

3.3

AI'PET'ATHBIE COCTOAHNW A BEILIECBA. ®A30BbIE ITEPEXO/IbI

3.3.1

[TapoobpazoBanue " KOHJICHCAIIHS.
Hcnapenne u kumeHue. YJenbHas TEIIOTa
napooOpa3zoBaHusl. 3aBUCUMOCTD
TEeMIepaTypbl KUTICHUs OT AAaBIICHHSI

332

AOCOMOTHasT U OTHOCUTEINIbHAS BJIAKHOCTh
Bo3ayxa. HacelmeHHslil map

3.33

Teépmoe Teno.  Kpucrammueckune u
amopduble Tenma. AHHU3OTPOINHUS CBOMCTB
KpPHUCTAJLJIOB. Kunxue KpUCTAJLJIBL.
CoBpeMeHHbIE MaTepHaJIbl

3.34

[InmaBienne u Kpucraumszanus. Y aeiabHas
terioTa masnenus. CyOnumanus

3.3.5

YpaBHeHHe TEMI0BOro OanaHca

3.3.6

TexHuyeckue yCTpOICTBa: THUTPOMETP U
MICUXPOMETP,  KaJOPUMETP, TEXHOJIOTUU
MOJTyYEHHUsI COBPEMEHHBIX MaTepUaoB, B TOM
YyCJIe HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUU

3.3.7

[TpakTuueckue paloTHI. H3mepeHue




BJIAXKHOCTH BO3yXa

SJIEKTPOIAMHAMUMKA

4.1

OJIEKTPOCTATHUKA

4.1.1

OnekTpu3anusi Tel. DJNEKTPUUYECKUH 3apsil.
JIBa B SIEKTPUUECKUX 3apsiIOB

4.1.2

[IpoBOoaHUKH, THADIIEKTPUKH "
MOJYIPOBOTHUKH

4.1.3

3aKkoH COXPAaHCHMU: JICKTPHUYICCKOI'O 3apsiaa

4.1.4

BsaumoneiictBue 3apsioB. 3akoH Kynona

Onextpuueckoe  mnone.  Hamnpsx€HHOCT
3JIEKTPUYECKOIO IOJIAL. [TprHIMN
cynepno3uuuu. JluHuM  HanpsKEHHOCTH
JIIEKTPUYECKOTO MOJIA

PaGota cun 2MeKTPOCTATUYECKOTO MOJIS.
Ilorennuan. Pa3HocTh NOTEHIINAIOB

[IpoBOIHMKYN U JUAIEKTPUKU B MOCTOSSHHOM
ANIeKTpuYecKkoM rmosie. JluanexTpuueckas
MIPOHUIIAEMOCTb

DNEKTPOEMKOCTD. Konpnencarop.
DNeKTPOEMKOCTh IUIOCKOTO KOHJEHCATOPA.
DHeprus 3apsHKeHHOr0 KOHJIEHCaTopa

TexHudeckue yCTPOMCTBA:  BIIEKTPOCKOIL,
JNEKTPOMETP, JJIECKTPOCTATHYECKAs 3alIUTA,
3a3eMIICHUE AIIEKTPONPUOOPOB,
KOH/IEHCATOp, KCEPOKC, CTPYUHBINA IPUHTED

4.1.10

[IpakTnueckue paboTHI. N3smepenne
AIEKTPOEMKOCTH KOHAEHCATOpa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

4.2.1

YciaoBust  CyIIECTBOBAHMSI  IMOCTOSTHHOTO
ANEKTPUYECKOro ToKa. lcTouHMKM TOKA.
Cuia Toka. I1ocTOSHHBII TOK

4.2.2

Hanpsioxenune. 3akon Oma Jyist yyacTka 1nenu
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BJ'ICKTpI/I‘{CCKOC COIIPOTUBJICHHUE. yI[eJ'H:HOC
COIMPOTUBJICHUEC BCIICCTBA

4.2.4

ITocnemoBarensHOE, napasuiesibHOe,
CMEIIIAHHOE COCJIMHEHNE IPOBOTHUKOB

4.2.5

Pabora snexTpuyeckoro Toka. 3akoH [xoyns
— Jlenna

4.2.6

MOIIHOCTB IIEKTPUIECKOT0 TOKA

4.2.7

anekTpoaBwxkymas cwia (nanee — 2/1C) u
BHYTPEHHEE  COIPOTHBIIEHHME  HMCTOYHHKA
ToKa. 3akoH Oma i MoJHOM (3aMKHYTOM)
antekTpuyeckoi rienu. Kopotkoe 3aMbIkaHue

4.2.8

BHCKTpOHHaH IIPpOBOAMMOCTD TBép,Z[BIX




METAJJIOB. 3aBUCUMOCTh  CONPOTHUBIICHUS
METAJUIOB oT TEMIIEPATYPHI.
CBepXnpoBOJIMMOCTh

4.2.9

DJIeKTpUYECKHil TOK B Bakyyme. CBoiicTBa
DJIEKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBOAHUKH. CobcTBeHHAs u
IIpUMecCHast POBOJUMOCTb
IOJIyIpOBOIHUKOB. CBOICTBa p-n nepexoaa.
[TosynpoBoIHUKOBBIE IPHOOPEI

4.2.11

DJeKTpUYECKUH TOK B  DIEKTPOJUTAX.
DNEKTPOIIUTUYECKAs JUCCOITHAITHSI.
DJIEKTPOJIN3

4.2.12

DIIEKTPUYECKUI TOK B rasax.
CaMOCTOSTENILHBIM M HECAMOCTOSITENLHBIN
paspsia. PaznuuHble TUTBI CAMOCTOSITEILHOTO
paspsiaa. Mousaus. [1nazma

4.2.13

TexHuueckue  yCTpoWCTBa:  amIepMmerp,
BOJITMETP, pEOCTaT, MCTOYHMKH TOKa,
AJIEKTpOHArpeBaTebHbIE npuOOpHI,
ANIEKTPOOCBETUTENBHBIE npudopsl,
TEPMOMETP  CONPOTHUBIICHUS, BaKyyMHBIH
MO, TEPMHUCTOPbl U (OTOPE3UCTOPHI,
MI0JIYIIPOBOJIHUKOBBIH 1IN0, TaJIbBAHUKA

4.2.14

[IpakTrueckue paboThI. N3yuenne
CMEIIaHHOTO COeIMHEHUS PE3UCTOPOB.
N3mepenne OJIC uCTOYHMKA TOKa U €ro
BHYTpEeHHEro conpotusieHus. HaOmronenue
IIEKTPOJIN3A

11 KVIACC

Kon
paszxeia

Koanposepsiemoro
3JIEMEHTA

HpOBepﬂeMble 3JIEMEHTHBI COACPKAHUSA

4

DJIEKTPOAMHAMUMKA

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHAS MHAYKINA

4.3.1

IlocrossHHBIE MarHUTHL. B3anmoneiicteue
MOCTOSIHHBIX MarHUTOB

4.3

432

MaruutHoe mosne. BekTop MarHuTHOM
uHAayKuud. [lpuHnmn — cyneprno3uiuu.
Jluaun marHuTHOW MHAYKUMH. KapTunHa
JIVHUM  MarHUTHOM  WHIAYKIUU  TOJIS
IIOCTOSIHHBIX MarHUTOB
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MaruutHo€e Moje MPOBOJHUKA C TOKOM.
KapTtuna nmHui noss JJIMHHOTO NPSIMOTO
MPOBOJHUKA M 3aMKHYTOTO KOJIbLIEBOTO
MPOBOJIHUKA, KATYIIKH C TOKOM. OIBIT
Opcrena. BzaumopeicTBue nmpoBOJHUKOB
C TOKOM




4.3.4

Cuia Amrniepa, €€ MOJTyJIb U HallpaBJICHUE

4.3.5

Cuna  Jlopenna, eé MOJTYJTb u
HarpaBjeHue. J[BHKEHUE 3apsHKEeHHON
YaCTHUIIbI B OJJTHOPOJTHOM MarHUTHOM TIOJIE.
PaGora cwibl JlopeHia

4.3.6

SIBJIEHME DIIEKTPOMArHUTHOW WHIYKIMU

4.3.7

[ToTOK BEKTOpa MArHUTHON MHIYKLIMHU

4.3.8

/C WHIYKIUH. 3akoH
AJIEKTPOMArHUTHON nHAyKimuu Dapanes

4.3.9

BuxpeBoe snekrpudeckoe mone. IJC
WHIYKIUA B TPOBOJAHUKE, JIBHKYIIEMCS
MOCTYyNaTeNbHO B OJTHOPOJTHOM
MarHuTHOM T10JIe

4.3.10

[IpaBuiio JleHma

4.3.11

NHIyKTUBHOCTD. SIBnenne
camonHAykimu. IJ1C caMOMHayKIIMU

4.3.12

BHCPFI/IH MAarauTHOTO IIOJIA KAaTyYHIKHU C
TOKOM

4.3.13

DJIEKTPOMArHUTHOE TT0JIE

4.3.14

TexHuueckne yCTpOMCTBA: IOCTOSIHHBIE
MarHurThl, JIEKTPOMArHUTHI,
JIIEKTPOJIBUTATEIb, YCKOPHUTEIHN
UIEMEHTAPHBIX YaCTHUL, WHIYKIUOHHAs
11e4b

4.3.15

[IpakTHueckue paboThL. N3yuenune
MarHUTHOTO TIOJii KATYHIIKU C TOKOM.
Uccnenosanne IeWCTBUS IIOCTOSHHOIO
MarHuTa Ha  paMmKy Cc TOKOM.
Uccnenosanune SIBJICHUS
AJIEKTPOMATHUTHON MHAYKIIUU

KOJIEFAHUMA 1 BOJIHBI

5.1

MEXAHWYECKUE U O9JIEKTPOMAT'HUTHBIE KOJIEBAHMA

5.1.1

KonebarenpHass cucrema. CBOOOIHBIE
KojeOaHus. ['apMoHUYECKHEe KoJaeOaHus.
[lepron, wacrora, ammuuTyna u ¢asa
KoJIeOaHMHi

[IpyxuHHblld MassTHUK. MaTeMaTU4eCKuii
MasITHUK

YpaBHEHHE TapMOHUYECKUX KOJICOAHHIA.
Kunematnueckoe ¥ JAMHAMUYECKOE
OIMHCaHNE KOJICOATEILHOTO JIBHKEHUS

[Ipespamenue DHEPIUH pu
rapMoHHUYecKux  KosebaHusx.  CBs3b
aMIUTUTY b KoJieOaHui HUCXOTHOMU
BEJIMYMHBI C aMIUTUTYyJaMH KoseOaHuil eé
CKOPOCTH U YCKOPEHUS




KonebGartenpupiii  koHTYp. CBOOOIIHBIE
ANEKTPOMArHUTHBIC KojeOaHus B
UJealbHOM  KOJIeOaTeIbHOM  KOHTYDE.
AHanorusi MEXIy MEXaHUYECKUMHU H
AJIEKTPOMArHUTHBIMU KOJ1e0aHUSMHU.
Dopwmyiia ToMmcoHa

3aKOH COXpaHEHUS SHEPTUU B UJCAIBHOM
K0JIe0aTeIbHOM KOHTYPE

Brinyx)neHHBIC MeXaHUUECKHE
konebauns. Pesomanc. Pesonamnchas
KpuBasl. BrinyxeHHbBIC
BJIGKTpOMaI‘HI/ITHBIe KOHe6aHI/ISI.

Ilepemennbiii  Tok. CHHycOMIaIbHBIN
IIEPEMEHHBIN TOK.

MomHoCTb [IEPEMEHHOT O TOKA.
AMIITUTYTHOE U JIEHCTBYIOIIEE 3HAUCHHE
CWJIBI TOKA Y HAIIPSKCHUS

5.1.10

Tpancdopmarop. [IponsBoacTso,
nepeavya u noTpedieHne dIeKTPUUECKON
SHEPrUHU. OKOJOTUYECKHE PHUCKH TPHU
MPOU3BOJCTBE JJIEKTPUUYECKON DSHEPTUU.
Kynerypa HCIIOJIb30BaHUS
3JIEKTPOIHEPIUU B MIOBCEIHEBHOM KU3HU

5.1.11

Texuuueckue ycTpoicTBa: ceiicmorpad,
ANEKTPUICCKHUI 3BOHOK, JIMHUN
BIIEKTpoIepead

5.1.12

[Ipaktudyeckne pabotel. MccnemoBanue
3aBHCUMOCTH TIeproJa MaJlbIX KOJeOaHui
rpy3a Ha HUTH OT JJIMHBI HUTH U MAacChl
rpy3a. VccrnenoBanue nepeMeHHOro TOKa
B HEeTH u3 HOCJIEI0BATENBHO
COEAMHEHHBIX KOHAEHCATOPA, KaTYUIKH U
pe3ucTtopa

5.2

MEXAHUWYECKUE U 9JIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

Mexanudeckue BOJIHBI, YCIIOBHS
pactpoctpanenusa. Ilepuon. CkopocThb
pactpocTpaHeHUss W JUIMHA  BOJIHBI.
[lonepeuHbie U IPOJOJIbHBIE BOJIHbI

522

Wntepdepenist u  audpaxius
MEXaHUYECKUX BOJIH

523

3ByK. CKOpOCTb 3ByKa. [ pOMKOCTBH 3ByKa.
Bricota Tona. TemOp 3ByKka

524

ONEKTPOMarHUTHbIE BOJIHBL. Y CIOBHS
U3IIyYEHUsI DIEKTPOMAarHUTHBIX  BOJIH.
B3anmMHuas opuenranus Bektopos E, B u v
B YIEKTPOMArHUTHOM BOJIHE B BAKYyM€E

5.2.5

CBOMCTBAa  AJIEKTPOMATHUTHBIX  BOJIH:




OTpakeHHe, MPEIOMIICHHE, TTOJIIPU3aIHs,
mudpakius, uaTeppepenuus. CKopocTh
HJICKTPOMArHUTHBIX BOJIH
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[IIxana AJIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHne >71eKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY

5.2.7

[IpuHIUIIBI pagUOCBSA3U U TEJIEBUICHMUS.
Panuonokarusi. DNEeKTPOMarHuTHOE
3arpsi3HEHUE OKPYKAIOLIEH CpeIbl

5.2.8

TexHuuecKkue yCTpONCTBA: MY3bIKAIbHBIC
WHCTPYMEHTBHI, yIIbTPa3ByKOBas
JIUAarHOCTHKA B TCXHUKE W MEIMIIUHE,
pagap, paguONpPUEMHHUK,  TEIEBHU30D,
anTeHHa, tenedon, CBU-neun
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OITTUKA

5.3.1

[IpsimonuneitHoe pacmpocTpaHeHue
CBETa B OJIHOpOJHOM cpene. JIyd cBeTa

532

OtpaxeHue cBeTa. 3aKOHBI OTPAXKEHUS
csera. [locTpoenne n300payKeHUi B INIOCKOM
3epKaie

533

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHHS
CBeTA. AGCOMOTHBIN HoKa3areib
IPEIOMJICHUS

534

[Tonxoe BHYTpPEHHEE OTpaKEHHE.
[IpenenbHbIN Yyrosl HOJTHOTO BHYTPEHHETO
OTpaKEHUS
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Hucnepcust  cBeta. CIOXHBIA  COCTaB
oenoro ceera. I[Bet

5.3.6

CoOuparolie U pacceuBaroIIyie JIUH3BIL.
Tonkass nuH3a. POKYCHOE PACCTOSHHE H
ONTUYECKass CWIa  TOHKOH  JIMH3BL
[TocTpoenne M300paxeHHi B
COOMpAIOIIUX U PACCEUBAIOIIMX JIMH3AX.
®opmysia TOHKOW JMH3BL. Y BEIUYEHUE,
JTaBaeMoe JIMH30H1

5.3.7

[Ipenensr MIPUMEHUMOCTHU
F€OMETPUYECKON ONTHKH

5.3.8

HNutepdepennius cera. KorepeHnTHbie
MCTOYHHKH. YcnoBus HaO0IIOEHUS
MaKCHMYyMOB u MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX
cUH(pa3HbIX KOT€PEHTHBIX HCTOUHUKOB
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Hudpakumst  cBeta.  Judpakmumonnas
pemérka. Y ciaoBrue HaOIOICHNUS TJIaBHBIX
MaKCUMYMOB npu naIeHUH
MOHOXPOMATHYECKOTO cBeTa Ha
TU(GPAKIIMOHHYIO PEMIETKY




5.3.10

[Tonspuzanus ceera

5.3.11

TexHuyeckue yCTpOMCTBAa: OYKH, JIyna,
¢doroanmapar, MPOEKIHMOHHBIN ammnapar,
MHUKpPOCKOII, ~ TEJECKOI,  BOJOKOHHAas
ONTHKA,  JU(QPAKIMOHHAs  peleTKa,
TIOJISIPOU T

5.3.12

[Ipaktnueckue  pabotel.  U3mepeHue
nokasatess npejaomiienus. UccnenoBanue
CBOMCTB  W300pa)KECHWH B  JIMH3aX.
HaburoieHne aucnepcun cBeTa

BJIEMEHTAI CIIELTUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuupl MpUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. [Toctynater TEOpUHU
OTHOCHUTEIBbHOCTH: WHBAapUAHTHOCTh
MOJYJIsI CKOPOCTH CBE€Ta B BaKyyMe,
MPUHIUIT OTHOCUTEILHOCTH DUHINTEHHA

6.2

OTHOCUTEIIFHOCTD OIHOBPCMCHHOCTH.
3aMeI[J'IeHI/Ie BpEMCHHU MW COKpPAIICHHC
JJIMHBI

6.3

DHEPrus ¥ UMITYJIHC CBOOOTHOM YaCTHIIBI

6.4

CBsi3p Macchl C 3HEpPrUed U HMITYJILCOM
CBOOOMHON 4YacCTHIBl. ODHEpPrus IMOKOsS
CBOOOTHOI YaCTHUIIBI

KBAHTOBA ®U3MKA

7.1

JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonsl. Dopmyna Ilianka cBsA3mM
SHepruu (poToHa € ero YacTOTOU. DHEPrus
Y UMITYJIbC POTOHA

OTKpbITHE " HCClIeJOBaHUE
dororddexra. Onwitel A.I'. Cronerosa.
3akonbl hoTtorddekTa

YpaBHeHue OUHITEHHA JUISt
dorordpdekra.  «KpacHas  rpaHHIa»
dhoTtorddexra

7.1.4

JlaBrerne cera. OnwiTel [1.H. JIeOGenena

7.1.5

XHUMHUYECKOE IEHCTBUE CBETA

TexHnuueckue ycTpoicTBa: (poToIIEMEHT,
¢doronaTuuk, COJTHEYHAs Oarapes,
CBETOUO]

7.2

CTPOEHHME ATOMA

7.2.1

Monpens atoma TomcoHa. OnBITEI
Pezepdopaa o uccienoBaHuio CTPOSHUS
aroma. [ImanerapHast Mojienb aToma

7.2.2

[Tocrynater  bopa.  Usnyuenue u
HOMJIOIIEHNE  (DOTOHOB MpH  MEpPEXoe
aTOMa C OJHOIO YpOBHS JHEPrMM Ha




npyroi.  Bugel  cmektpoB.  Crekrtp
YPOBHEM SHEPrUH aTOMa BOJOPOAA
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BonnoBele cBoiicTBa 4vacTull. BomHbI Ae
Bpoiins. KopnyckynsipHO-BOJIHOBO#
nyanu3M. Jludpakiusi SIEKTPOHOB Ha
KpHCTaJIax

7.2.4

CHOHTaHHOE U BBIHYKJIEHHOE U3ITyYCHUE.
YcTpoiicTBO M puHLKI paboOTHI Jlazepa

7.2.5

TexHr4ecKue ycTpouCTBa: ClIEKTPaIbHbII
aHau3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIH
KOMIIBIOTED

7.2.6

[Ipaktuyeckne paboTsl. Habmronenue
JIMHEWYaTOro CIEeKTpa

7.3

ATOMHOE AJ1PO

7.3.1

MeTtobl Ha6J'IIOI[eHI/I${ H PerUucCTpalu
OJICMCHTAPHBIX YaCTUI]

7.3.2

OTKpbITHE PAAUOAKTUBHOCTH. OTBITHI
Pezepdopna mo ompeneneHuro coctaBa
pamuoakTHBHOTO M3nmydeHus. CBoiicTBa
anbpa-, Oera-, ramMMa-u3JIyqdeHusl.
BnusiHue pagvioakTHBHOCTH HAa  JKUBBIE
OpTraHU3MBbI

7.3.3

OTkpblTHE  TPOTOHA W  HEWTPOHA.
Hyxnonnas monens sanpa ['eitzendepra —
WBanenko. 3apsn sapa. MaccoBoe 4ucio
sypa. M3oTonsl

7.3.4

Anbda-pacna. DNEeKTPOHHBIN u
MO3UTPOHHBIA  OeTa-pacman. [amma-
M3IIy4eHHe. 3aKOH  PaJHOAKTHUBHOTO
pacrnaja

7.3.5

OHeprusi CBSI3U  HYKJIOHOB B  sjpe.
SAnepusie cuibl. Jledekt maccel sapa

7.3.6

Anepuble peakuuu. [lenenue m cHUHTE3
Aa1ep

7.3.7

SAnepubii  peakrop.  TepmosinepHbII
cure3. [IpoGiembl M  NEPCIEKTUBBHI
SJIEPHOM  DHEPreTHKU. OKOJOTMYECKHE
ACIIEKTBI SIACPHOM YHEPIEeTUKH

7.3.8

OneMmeHTapHble  yacTuibl.  OTKpbITHE
MMO3UTpOHA. CDYHZ[aMeHTaHLHBIe
B3aUMOJIECUCTBUA

7.3.9

TexHuyeckue yCTpPOWMCTBA: JTO3UMETP,
Kamepa BunbcoHa, SAEpHBIM peakTop,
aToMHasi 6omba

7.3.10

[Ipaktuyeckne pabotel. HMccnemoBanue
TPEKOB YaCTHII (o TOTOBBIM
dhoTorpadusam)




OJIEMEHTBI ACTPODOU3NKU

8.1

Bun 3Bé3gH0r0 HeOa. Co3Be3nus, spKue
3Bé3Z[BI, TIJTaHCTHhI, X BUAUMOC IBMXKCHUC

8.2

Conneynas cucrtema. IlmaHeTsl 3eMHOI
rpynnel.  [lmaHeTel-ruranTel U HX
CIyTHUKH, KapJIMKOBBIE TIaHEThl. Marbie
Tena COJTHEYHOM CHCTEMBI

8.3

Connne, d¢orochepa u  armocdepa.
CosHevHasi akTUBHOCTh

8.4

WcTtouynuk sHeprun CosHua u 3B€371

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBeTUMOCTh, paJlnyc, TeMIeparypa,
150:¢ B3aMMOCBSI3b. Jwnarpamma
«CHEKTpaNbHBII KJIacC — CBETHMOCTHY.
3BE31pl VIABHOM  IOCJIEAOBATEIbHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTbY» IS
3BE3/1 INIABHOM 10CJIEI0BATENbHOCTU

8.6

Baytpennee CTpOEHUE 3BE3.
CoBpeMeHHbIE IIPEACTaBIICHHS 0
IPOUCXO0XKICHUH U dBosony ComnHIa U 3BE3 .
OTansl KWU3HHU 3BE3]

8.7

Mineunsii Ilyte — Hama [anaktuxka.
CnupanbHass  cTpykTypa ['amaktuku,
pacnpenesneHne 3BE3M, ra3a U IbUIM.
[lonoxxenne wu nawxkenue CoiHOa B
lanaktuke. Ilnockas u cdepuyeckas
noacucTeMsl ['aJlaKTUKH

8.8

Tunel ranakTuk. PaguorajakTuku U
KBa3apbl. YEpHBIE ABIPHI B /1pax raJIAKTUK

8.9

Bcenennas. Pacmmpenue BceneHHOM.
3akon XaO6na. PazOeranue ranakTuk.
Bospact u paguyc BceneHHoi, Teopus
bonpmoro B3peBa. Mopens «ropsyein
Bceenennoly. PenukToBoe usiyyeHue

8.10

MacmtabHast  cTpykTypa BcenenHoit.
Mertaranaktuka. Hepeménnbie npo0Oiaembl
aCTPOHOMUU




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YAEHUKA

» ®usuka, 10 kmacc/ Msaxumies ['.4., byxosnes b.b., Corckuit H.H. mox
penakiueit [lapdpentreBoit H.A., AkunonepHoe o6iiectBo «M31aTenscTBO
«IIpocseienue»

» Gusuka, 11 kinace/ Msikumies I'.J1., byxosues b.b., Yapyrun B.M. nox
penakmueit [TapdpentreBoii H.A., AkninonepHoe o6mecTBo «31aTeascTBo
«IIpocsemieHue»

METOAUYECKHUE MATEPHUAJIbBI JISI YUYUTEJIA

https://m.edsoo.ru

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETH
HUHTEPHET

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

https://phys10-vpr.sdamgia.ru/

https://phys11-vpr.sdamgia.ru/

https://phys-ege.sdamgia.ru/
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