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IMNOACHUTEJIBHAASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIero
oOpa3oBaHus pa3padOTaHa HAa OCHOBE MOJIOKEHHM M TpeOOBaHUN K pe3yJibTaTaM
OCBOEHMSI OCHOBHOM 00Opa3oBaTeiIbHON MporpaMMmsl, npeactaBieHHbIX B PI'OC
COO, a Takxke c¢ yuérom denepanbHOli pabodeil mporpaMMbl BOCHHUTAHUS U
KOHIIETIIMKA TIpernojiaBanusi yuyeoHoro mnpeamera «Pusnka» B 00pa3zoBaTEIbHBIX
OpraHMu3aIusaX Poccuiickon Penepanun, peAN3YIOIINX OCHOBHBIE
00pazoBaTeabHbIE MPOTPAMMBI.

ConepxaHue mnporpaMmbl 10 (U3MKE HAIpaBiieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAyYHOUW KapTUHBI MHupa obyuatrommxcss 10-11 kimaccoB mpu
oOydyeHun ux ¢usnke Ha 0a30BOM YPOBHE HA OCHOBE CUCTEMHO-AESITEIHbHOCTHOTO
noaxona. Ilporpamma mno ¢usuke coorserctByer TpeboBanusm PI'OC COO k
MJIAHUPYEMBbIM JIMYHOCTHBIM, MPEAMETHBIM M METANpPeIMETHBIM pe3yJibTaTaM
oOydeHHus, a TaKKe YUYUTHIBAET HEOOXOAMMOCTb pEaM3alluid MEKIPEIMETHBIX
CBA3€H (UBMKM C €CTeCTBEHHO-HAy4YHBIMU Yy4e€OHbIMU TNpenMeramu. B Hel
ONPENENSIOTCA OCHOBHBIE LI€NM M3y4YeHUs (U3MKU HAa YpPOBHE CPEAHEro OOLIEro
o0Opa3oBaHMsl, TUIAHUPYEMbIE Pe3yJIbTaThl OCBOCHUSA Kypca (PU3UKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma o u3nke BKIIOUYALT:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca (PU3UKU Ha Oa30BOM YpPOBHE, B

TOM YHCIIE IPEIMETHBIE PE3YJIbTATHI 10 F0JIaM 00yUYEHUs;

e conepkaHue yuyeOHoro mpenmMera «Pusnka» mo rojgam o0yueHusl.

du3nka Kak Hayka O HamOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KauecTBe y4eOHOro mpejMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUi 00 okpysxaroiem mupe. LIIkoapHbIN Kypc GU3HKK — cUCTEMOOOpa3yonii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IOCKOJIbKY (PU3MYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SIBIICHUW, W3yYaeMbIX XHUMHEH, OMOJIOTHEH,
dbu3ndeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME UM AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeAeNseT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTUKHU, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4YEHUS HOBBIX MAaTe€pHaloB C 3aJaHHBIMU CBOMCTBAMHU M APYIHX.
W3ydenve (PU3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa OOydYarommxcs, B (HOpMUPOBAHHE YMEHUU MPUMEHSTH
HAy4YHBIH METO]I TO3HAHUS MPHU BHINOJHEHUHU UMU YU€OHBIX HCCIEOBaHUM.

B ocHOBy kypca (usuku Ui YpOBHS CpeIHEro ooOiiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpHBaTh KakK IPUHLHIBI €ro
HOCTPOEHHUS.



Hoesa yenocmnocmu. B COOTBETCTBUM € HEW KypcC SBIIECTCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPKHUT MaTepHuaj U3 BCEX pa3/ieioB (PU3HUKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TaK U COBPEMEHHOMN (PU3UKH.

Hoes cenepanusayuu. B COOTBETCTBMM € HEW MmaTepual Kypca (U3UKH
o0bequHEH BOKpPYr ¢u3nueckux Teopuil. Benymmm B Kypce sBusiercs
dopMupoBaHrE MPEICTABICHUM O CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuszanusi NpearnojaraeT HCIOIb30BaHUE
TYMAHUTAPHOIO MOTEHIMaNa (PU3NYECKOM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢usukn ¢ pasBuTHeM oOOIIecCTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPAaBCTBEHHBIMH U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoesa npuxnaonoii  nanpaenrennocmu. Kypc ¢usukm npeamonaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMUYECKMX M TEXHOJOTMYECKHUX INPUIIOKECHUN
V3y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peanu3yeTcss MNOCPEACTBOM BBEIEHHUS JIIEMEHTOB
COJIep)KaHus, IMOCBAMIEHHBIX JKOJOTHYECKUM IpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKHM M TEXHOJIOTHM, a Takxke 0O0CYXIeHHUs
po0JIeM pallMOHAIBHOTO NPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€301MacHOCTH.

Crep>KHEBBIMHU DJIEMEHTaMH Kypca (U3MKM Ha YpPOBHE CpPEJHEro OOIIero
oOpa3oBaHus SBIAIOTCSA (pusmueckue Teopuu (POpMUPOBAHUE MPEICTABICHUNA O
CTPYKType HOCTpoeHus: (u3nYecKoil Teopun, posiu (pyHAaMEHTaJIbHBIX 3aKOHOB U
IPUHIUIOB B  COBPEMEHHBIX IPEACTaBICHUAX O MpUPOJE, TpaHMIAX
OPUMEHUMOCTH TEOpUHM, JMJId OIUCAaHUS €CTECTBEHHO-HAy4YHBIX SIBIICHUH U
MPOLIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcsl Mpexse
BCEro 3a CY€T OpPraHM3aliU 3KCIEPUMEHTAIBHON JEeSTeIbHOCTH O0YyYaroUUXCs.
Jis  Ga30oBoro ypoBHA Kypca (HU3MKH — DOTO HCIOJIB30BAHUE CUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M J1a0OpaTOpHBIX padorT,
KOTOpBIE B Iporpamme mo (u3nKe 0ObeIUHEHBI B OOUIMI CIHMCOK YYEHHYECKHX
MpakTUYecKux padboT. Brijenenne B yka3aHHOM mepeyHe J1abopaTOpHBIX padoT,
IPOBOJUMBIX I KOHTPOJS M  OLCHKH, OCYIIECTBISIETCS  Y4aCTHUKAMHU
00pa3oBaTEIBLHOIO Mpollecca MCXO U3 OCOOCHHOCTEH IUIAHUPOBAHUS U
ocHalleHust kabuHera @u3uku. Ilpu »sTOM oObOecrieunBaeTCs  OBJAJIEHUE
0o0y4aronMMUCs yMEHUSIMU MPOBOJUTH KOCBEHHBIE H3MEPEHMS, HCCIECIOBAaHUS
3aBUCHUMOCTEH (PU3NYECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB IO IPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE YAENAETCS PEUICHUI0 PAcYETHBIX M KaueCTBEHHBIX
3anad. [Ipu 3TOM Ayid pacd€THBIX 3a7a4 NPHOPUTETOM SIBJIAIOTCS 3aa4M C SIBHO
3aJJaHHOW (PU3NYECKON MOJEIBIO, TO3BOJISIIOIINE IPUMEHATh N3yUYE€HHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 pasieina Kypca, TaK U HHTETpUpPYs 3HAHUA W3
Pa3HbBIX pa3nenoB. J[7s KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCS 3a/IaHUs Ha
0o0BbsCHEHHE TMpOoTeKaHusi (U3MYECKUX SBJICHUM W TPOLECCOB B OKpYXKarollen
KU3HU, TpeOyromue BbIOOpa (PU3MUECKON MOJAeNU JUIsi CUTyalluud MPaKTUKO-
OpUEHTHUPOBAHHOT'O XapaKTepa.

B cootBerctBum ¢ tpeboBanumsimu PI'OC COO k MarepuaibHO-
TEXHUYECKOMY O0O€eCledeHHI0 Y4eOHOro mpoliecca 0a30BbIi ypOBEeHb Kypca
(bu3KMKK HA YPOBHE CpeHEro 00111ero o0pa3oBaHus JI0JDKEH U3ydaThCs B YCIOBUSAX
IpPEeIMETHOr0 KaOuWHeTa (PU3MKM WM B YCJIOBHUSX HMHTETPUPOBAHHOIO KaOWHETa
NpPEeAMETOB €CTECTBEHHO-HAYYHOIro IuKia. B kabuHere (U3MKH JTOKHO OBITh
HE0OXoaMMOe J1abopaTopHOe OOOpYAOBaHHWE IS BBHITIOJHEHUS YKA3aHHBIX B
nporpamMme 1o (pU3MKe YYSHHYECKHX MPAKTHUYECKUX padOT W JIEMOHCTPAIMOHHOE
00opyoBaHUe.

JleMoHcTpaniMoHHOE  00Opy/0oBaHue (opMUpYETCS B COOTBETCTBUU C
OPUHLKAIIOM MHHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHeurMBaeT IMOCTAHOBKY
MEPEUUCIEHHBIX B TMporpaMMe 1o (U3UKE KITIOYEBBIX JAEMOHCTpAlUNA st
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBJIGHUA UM  MPOIECCOB, OMIIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MIPUMCHCHHM.

JlaGopatopHoe 00OpyJIOBaHME [JIi YYEHUYECKUX MPAKTHUUYECKUX pabdoT
(dopmupyeTcss B BUAE TEMAaTUYECKUX KOMIUIEKTOB M 00ECIEYMBAETCS B pacyéTe
OJIHOTO KOMIUJIEKTa Ha JABYyX oOydJarommxcs. TeMaThudeckre KOMIUICKTHI
7a00paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITH TMOCTPOCHBI HA KOMILJIEKCHOM
UCTIOJb30BAaHUU AHAJOTOBBIX W IHU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTENBHBIX CHCTEM B BUJIE IIU(PPOBBIX JTa00paTOPHUHi.

OCHOBHBIMH HETIAMH U3y4eHUs (PU3UKH B 00IIEM 00pa30BaHUU SBIISFOTCS:

e (opmupoBaHue wuHTEpeca M CTpEeMJICHUS OOYYAOMIMXCA K HAyYHOMY
U3YYEHUIO TMPUPOJBI, PA3BUTUE HMX MHTEIUICKTYyaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUA U (DOPMHUpPOBAHHE
MCCJIEI0BATEILCKOTO OTHOIICHUS K OKPYXKAIOIUM SIBIICHHUSM;

e (opmMupoBaHMEe HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa HU3y4YEHUs
OCHOB CTPOCHHsSI MaTepH U (hyHIAaMEHTATbHBIX 3aKOHOB (DU3HKHU;

e (QopmupoBanue yMeHUH OOBSACHATH SBJICHHUS C MCIOJb30BAaHUEM
(bu3NYeCcKuX 3HAHUHN U HAYYHBIX JJOKA3aTEIbCTB;

e (opmupoBaHue mpenCTAaBICHUNA O PONHM (PU3UKU IS PA3BUTHUS JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTkeHue 3TUX 1elield 0O0ecrieunBaeTCsl pPelIeHUEM CIEAYIOIUX 3ajad B

nporecce u3yueHus Kypca GU3NKN Ha ypOBHE CPEAHEro 001ero oopa3oBaHus:



e mnpuoOpeTeHue CHUCTEMBI 3HAHUU 00 001mux buznyecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUsX, BKJTFOYASI MEXaHUKY,
MOJIEKYJIApHYIO0 (PU3UKY, 3JIEKTPOJMHAMHUKY, KBAHTOBYIO (U3HKY U
AJIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHMe yMEHUA TPUMEHATH TEOPETUUYECKUE 3HAHMS  JUIS
oOBbsiCHeHHUS (PU3WYECKUX SABICHUHW B TPHUPOAC H ISl TPUHATHS
MIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOU KU3HU;

e OCBOCHHE CIOCOOOB peUICHUS pPAa3jIMYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nyeckol MoOAENbI0, 3aJad, MOAPa3yMEBAIOIIUX CAaMOCTOSATEIbHOE
co3nanue GU3NYECKO MOJeNH, aIeKBaTHON YCIOBHSIM 33/1a4H;

e TMOHMMAaHHE (PUBNYECKUX OCHOB M MPHUHIMIIOB JECUCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MTPOLIECCOB, UX BIMSIHUS HAa OKPYKAOLIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIBHOIO IJIAHUPOBAHUS U IMPOBEACHUS
bu3nyecKuX SKCIEPUMEHTOB, aHalW3a M HMHTEpHpeTanuu uHpopmammu,
OIPEJENICHMS TOCTOBEPHOCTH ITOJIyYEHHOT'O PE3yJIbTaTa;

e CO3JIaHME YCJIOBHMM JJisi Pa3BUTHS YMEHHUI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU JIEATEIBHOCTH.

Ha wu3ydenue ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEro OOIIEro
obOpazoBanust otBoguTcsa 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HezIel0), B
11 kiacce — 68 4yacoB (2 yaca B HEZIEIIO).

[Ipennaraempiii B mporpamMmme Mo (QU3MKE MepeyeHb JabopaTOpHBIX U
NPAKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENIb [E€laeT BbIOOP
IpOBENECHUS J1A0OPATOPHBIX PAbOT M OMNBITOB C YYETOM HMHIMBHAYaJIbHBIX
0COOEHHOCTEH 00yYarOIIMXCA.



COJEP XAHME OBYUYEHUA
10 KVIACC

Paznen 1. ®usuka 1 MeTOAbl HAYYHOT 0 MIO3HAHUSA

®dusuka — Hayka o npupoze. Hayunbie MeTOIbl IO3HAHUS OKPYKAIOILIETO
Mupa. Ponb JKCnepuMeHTa M TEOpUM B MPOLECCE MO3HAHUS IPUPOJBIL.
OKCHEpUMEHT B (PU3HKE.

MopenupoBanue (pU3MYECKUX SBJICHUA U TpoiieccoB. HaydHble THMOTE3HI.
®duznyeckre 3aKOHbI U TeOpUH. ['paHuIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecTto Qu3uku B (OpMHUPOBAHMU COBPEMEHHON HAy4YHOM KapTHUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEN.

Jlemoncmpayuu

AHanoroBble W LHUQPPOBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Pa3gen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JBUKECHUS.
Cucrema orcué€ra. Tpaekropus.

[Tepemernienne, CKOpOCTh (CpeaHsii CKOPOCTh, MIHOBEHHAs CKOpPOCTb) H
YCKOPEHHUE MaTepuajbHOW TOUYKHM, UX MPOEKUMHU HA OCH CUCTEMbI KOOpJHHAT.
CnoxeHue nepeMeleHni U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsMOJIMHEHHOEe nBrkeHne. | paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHMS, MYTH W NEPEMEIICHUA
MaTepUaIbHOW TOYKU OT BPEMEHHMU.

CBoOoaHoe nazieHue. Y CKopeHne CBOOOHOTO MaICHUSs.

KpuBonmHeitHoe  nBMKeHWE. J[BMKEHHE  MAaTepUAIIBHOM  TOYKHA  IIO
OKPYKHOCTH C IMOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JJUHEHAA
ckopoctb. [lepuon n yactora obparnienus. [lenTpocTpemuTenbHOE YCKOPEHHE.

TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CHOUIOMETD,
JBW)KEHUE CHAPSAIOB, LIEITHBIE U PEMEHHBIE ITEpEIaYH.

Jlemoncmpayuu

Mogenb cuctemsl OTCUETA, WIUTIOCTPALUs KMHEMATHYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpa3zoBanue JBUKEHUIN C UCTIOJIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[TameHue Tes B BO3AyX€e U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOnronenue nBukeHus Tena, OpOILIEHHOTO IMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepeHne ycKkopeHusi CBOOOHOTO NaJAeHUS.

Hamnpasiienne CKOpOCTH IIPU ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmuvle padomul

N3yueHrne HEpaBHOMEPHOTO JABMKEHHS C LEJBIO ONPEAEIECHUsS MTHOBEHHOU
CKOpOCTH.

HccenenoBanne COOTHOWIEHHST MEXAY MYTSIMH, HNPOUMACHHBIMU TEIOM 3a
IIOCJIEIOBATENIBHBIE PABHBIE IPOMEXYTKH BpPEMEHM IIPU PAaBHOYCKOPEHHOM
JBW)KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHue NBUKEHUS LIapUKa B BA3KOU JKUIKOCTH.

N3ydenue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocurenbHOCTM  ['anmunes. IlepBeiii  3akoH  Hprorona.
HMHepunaibHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoit 3akon HeroToHa
JUISl MaT€pUAIbHOM TOUKHU. TpeTuit 3aKkoH HproTOHA [U1s1 MaTepUanbHbIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuna Tskectn. IlepBas kocMmuueckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenus (1mokosi, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHHs CKOJIBKEHUS U cuiia TpeHus nokos. Koagouiment tpenus.
Cuna conpoTUBIIEHUS IPU JIBUKEHUH TEJa B )KUIKOCTH HUJIU Tas3e.

[TocTynarensHOE U BpalaTeabHOE JBUKEHUE a0COIIOTHO TBEPIOTO TENa.

MoOMEHT cuiabl OTHOCUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECUs TBEPAOIO Tea.

TexHuyeckue yCTpOWCTBA M IIPAKTHMYECKOE IPUMEHEHHE: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Llemoncmpayuu

SIBnenue nHepuUM.

CpaBHEHME MacC B3aMMOJECUCTBYIOIINX TEI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxxeHue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT JedopMaiuu.

HesecomocTts. Bec Tena npu yckOpeHHOM OABEME U TAJCHUH.

CpaBHEHHE CUJI TPEHHUSI IIOKOS, KAUEHUSI U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buabsl paBHOBeCHS.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

N3yuyenue nBuKeHUs OpyCKa 10 HAKJIOHHOW MJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIMX B MPYKUHE H
pe3MHOBOM 00pa3siie, OT uX JeopMariuu.

HccnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TeJla, HMMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3axonvt coxpanenus 6 mexanHuke

NMnynbc MartepualibHOM TOYKU (Tena), CUCTEMbl MAaTEpHUANIbHBIX TOYEK.
NMnynbec cuiibl U HU3MEHEHHE HMITyJIbCa Tella. 3aKOH COXPAHEHUS UMITYJIbCa.
PeakTuBHOE ABUKEHUE.

Pabota cuibl. MOIIHOCTD CHJIBI.

Kunernueckass 3Heprusi MarepualbHOW TOUku. Teopema 00 H3MEHEHUU
KUHETUYECKOW YHEPTUH.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPIUs yIpyro
neopMUpOBaHHOM  TIpykWHBI.  [loTeHUManbHasT  2HEprus Tejda  BOJHM3U
MIOBEPXHOCTH 3E€MIIH.

[loreHnuanbHple W HENOTCHUUAIBHBIE  CHJIBIL. CBs3p  paboOTHI
HEMOTEHLIHAIbHBIX CUJ C M3MEHEHUEM MEXaHMYECKON JHEPruM CHCTEMBI TEll.
3aKOH COXpAHEHHUSI MEXaHUYECKON IHEPIUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne yCTpOWCTBA M MPAKTUUECKOE NMPUMEHEHHE: BOAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexon MOTEHIMATBHON YHEPTUHN B KHHETUYECKYIO U OOpPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3yyenue abCOMIOTHO HEYNPYTroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBsi3M pabOThI CUJIbI ¢ UBMEHEHUEM MEXaHUYECKOW DHEPTruu
TeJIa Ha IPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Pasznes 3. MonekyasipHas (pu3uka 1 TEPpMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM U MX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrtep IBIKECHHUS U
B3aMMOJICUCTBUS YacCTULl BeUIECTBA. MoJenu CTPOEHMs Ta3oB, XUAKOCTEW U
TBEPBIX TEN U 00BICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojenel. Macca u
pasmepsbl Mosekyil. KonnuectBo Bemectsa. [loctositHHas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ usmepenue. Illkama temmneparyp
Llenbcus.



Mopens  upeanbHOro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KMHETHUYECKOW TEOPHH HACAIbHOTO raza. AOCONIOTHAs TeMIepaTypa Kak Mmepa
CpeaHEN KHWHETHMYECKOM SHEPruU TEIUIOBOTO JBWXEHUA dvactul rasza. Illkana
temneparyp KensBuna. I'a3oBbie 3akoHbI. YpaBHeHUMe MenaeneeBa—KianeipoHna.
3akoH [lanprona. M3ompoueccsl B UACaTbHOM Tra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H30MPOLIECCOB: H30TEpMa, H30XO0pa,
n3o0bapa.

TexHuyeckrue yCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBalOIIME TUCKPETHOE CTPOEHHE BelecTBa, (otorpaduu
MOJIEKYJI OPTaHUYECKUX COECIUHEHNN.

OnpiThl 10 MU PY3UU )KUAKOCTEH U Tra30B.

Mopenb OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYIIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJECHCTBHUS.

Monens, miuTocTpupyomas Npupoay AaBiCHUs ra3a Ha CTEHKH COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHUS HJICAJIBbHOTO Tasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusle padonul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAT€ HA OCHOBE HM3MEPEHHUM
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEPATypPbl BO3lyXa B HEW.

HccnenoBanre 3aBUCUMOCTH MEXKY apaMEeTPaMU COCTOSIHUSL Pa3peKEHHOr0
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmoanHaMuueckass cucremMa. BHYTpeHHSE SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl e€ u3meHeHnus. KonuuecTBo TerioTel U pabota. BHyTpeHHs s
JHEprus  OJHOATOMHOIO  MJAEAJBbHOro  ra3a. Buiael  Temonepenayu:
TEIIONPOBOJIHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y IeJIbHAsI TEIIOEMKOCTh BEILECTBA.
KonuuecTBo TEIIOTH pH TEIIIONEpeaaye.

[Tonsitue 00 amuabatHoMm mpouecce. llepBblii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHneHnue nepBOoro 3akoHa TEPMOJMHAMUKHU K u3ompoieccam. ['paduueckas
UHTepIpeTanus paboTsl rasa.

Bropoii 3akon Tepmoaunamuki. HeoGpaTtuMocTh MPOIIECCOB B MPUPO/IE.

TennoBple  MamuHbl.  [IpuHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIMH.
[IpeoOpazoBanusi 3HEpPruv B TEIUIOBBIX MamuHax. KosdduuueHT mnosne3noro
neiictBus TemtoBo mammHbl. [{ukn KapHo m ero kosddummeHT moiae3Horo
NeNCTBUsL. DKOJIOTHYECKUE MPOOIEMbI TEIIOIHEPTETUKH.



TexHuyeckre YCTpPOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATellb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIOAMIbHHUK, KOHAUIIMOHED.

Llemoncmpayuu

M3mMeHeHre BHYTPEHHEW HSHEPruM Teja MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OyTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3/AyxXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

M3meHeHne BHyTpEeHHEN SHEpPruu (TeMIiepaTypsl) Teaa Ipu TeIlonepeaaye.

OnpiT MO anuabaTHOMY pacIIMPEeHHI0 Bo3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu mapoBo¥l TYpOWHBI, TBUTATENSI BHYTPEHHETO CTOPaHUs, PEAaKTUBHOTO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepeHne yaernbHON TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeuwyecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u koHmeHcanus. Vcrmapenue u kuneHue. AOCONMIOTHAS U
OTHOCHUTEIIbHAsA BIIAXHOCTh BO3ayxa. HacelmeHHbll map. YpaenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHS OT JaBJICHUS.

TBépnoe Teno. Kpucrainuyeckue u amopdubie Tesna. AHU30TPONMS CBOWCTB
kpuctaiioB. XKuakue kpuctaibl. CoBpemeHHble Marepuaibl. [lnaBienue u
KpUcCTaJM3anus. Y ieiabHas TemioTa miasienus. Cyonumanusi.

YpaBHEHHE TEIIOBOTO OajaHca.

TexHu4yeckre yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUHU MOJYyUYCHHUS! COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenue npu noHWKEHHOM JIaBJIICHUU.

Croco0bl U3MEpPEHHUS BJIAKHOCTH.

HaOnronenue HarpeBaHust U MIIABJICHUSI KPUCTAIUIMUECKOTO BEILIECTBRA.

JleMOHCTpanusi KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepenre 0THOCUTEILHON BIIaXKHOCTH BO3/yXa.

Paznen 4. JiaekTpoauHaAMHUKA
Tema 1. Inekmpocmamuxa
OneKTpu3aums Tel. OJIEKTpUYEeCKU 3apsia. JBa Buaa dIEKTPUYECKUX
3apsaoB. [IpOBOAHMKM, IOUANEKTPUKU W TOJYHNPOBOJHHUKH. 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsa.
BzaumopeiictBue 3apsaoB. 3akoH KysioHa. TodedyHbIN 3JIEKTPUUECKUAN 3apsil.
OnekTpuueckoe mnoje. Hanpsok€HHOCTh  dnekTpuueckoro mnojia.  [IpuHnun



CyNEPHO3NULMU DJIEKTPUUECKUX MOJeH. JIMHMM HAnpsHKEHHOCTH JIJIEKTPUYECKOIO
OJIAL.

Pabora cun  anexkrpocrarnueckoro  mois.  [lorenmuman.  PasHocTb
NOTEHUHANIOB. [IpOBOOHUMKM M AMDIIEKTPUKU B DJIEKTPOCTATUYECKOM MOJIE.
JndnekTpuyeckas NpOHULAEMOCTb.

OnekTpoéMKocTh. Konaencarop. D1neKTpOEMKOCTh INIOCKOTO KOHAEHCATOPA.
OHeprus 3apsHKEHHOT0 KOHAEHCaTopa.

TexHuueckue yCTpoWcTBa M IPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATUYECKAasl 3allluTa, 3a3eMJIEHHE DJIEKTPONpPUOOPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTpyHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO 1 MPUHLHUII IEUCTBUS AJIEKTPOMETPA.

B3auMopeiicTBrue HaJIEKTPU30BAHHBIX TEJ.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTuyecKas 3aluTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTbh  DJIEKTPOEMKOCTH IIOCKOrO0 KOHZEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUS MEXKAY HUMH U IUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOpA.

Yuenuueckuii sxcnepumenm, n1abopamopusle padonul

M3mepeHne 31eKTpOEMKOCTH KOHIEHCATOPA.

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

ONEKTPUYECKUNA TOK. YCIOBHS CYIIECTBOBAaHUS DJIEKTPUYECKOIO TOKA.
Ncrounnku Toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 151 ydacTKa LETH.

OJIIEKTPUYECKOE CONPOTUBIICHUE. YIEIBHOE CONPOTHUBICHHE BELIECTBA.
[TocnenoBaTenpHOE, NapalIeIbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

PaGora snektpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomHOCT
IIEKTPUYECKOTO TOKA.

ONEeKTpOABMKYLIAsl CUjla UM BHYTPEHHEE CONPOTUBIICHHE HCTOYHMKA TOKA.
3axon Oma 1151 ONHOM (3aMKHYTOM) 3yieKTpuueckoi uenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAass  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONIPOTHBIIEHUS METAIIOB OT TeEMITEpaTypsl. CBEPXIPOBOAUMOCT.

DNeKTpuYecKuid TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX ITYYKOB.

[TosrynnpOBOJHUKH. CobcTBeHHas U IIpUMeECHas IIPOBOJMMOCTh
noJIyIpoBOJHUKOB. CBoiicTBa p—n-nepexoa. [TonynpoBoHUKOBBIE TPUOOPHI.

ONEeKTpUYECKNA TOK B  pacTBOpax M  paciulaBax  JJIEKTPOJIUTOB.
DIEKTPOIINTHYECKAS TUCCOLMALUSA. DIIEKTPOIIN3.



DJIEKTpUYECKU TOK B raszax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: amIepMeETp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
3JIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYTTPOBOTHUKOBBIN THOJ, TaThBAaHUKA.

Jlemoncmpayuu

W3mepeHune CUilbl TOKA U HaIpSKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS HWIMHAPUYECKUX MPOBOJHUKOB OT JIMHBI,
IJIOIIAV TTONIEPEYHOr0 CEUYCHUS U MaTepuala.

CMenianHoe COeIMHEHUE TPOBOHUKOB.

[Ipsamoe wu3MepeHue dIEeKTPOABMXKYLIEH cuibl. KopoTkoe 3amMblkaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTUBIICHUS.

3aBUCUMOCTb COITPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 3JIEKTPOIUTOB.

HckpoBou pa3psia ¥ MPOBOJAUMMOCTD BO3/1yXa.

OOHOCTOPOHHSSI TPOBOIUMOCTD IMO/1A.

Yyenuueckuii sxcnepumenm, 1abopamopuvie padbonul

N3ydeHne cMEemanHoro COeIMHEHUS pE3UCTOPOB.

N3Mepenune 3JIeKTPOABHXKYIIEH CHIIbI MCTOYHHUKA TOKA M €r0 BHYTPEHHETO
COITPOTHUBIICHUS.

HabGnronenue snekrponusa.

MexknpeaMeTHbie CBSI3H

N3yuenne kypca ¢usuku 0a30Boro ypoBHs B 10 kiacce OCyLIECTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3€M C KypcaMH MaTE€MaTHKH,
OHnoJI0THH, XUMHH, TeoTpadu U TEXHOJIOTHUH.

Meocnpeomemnvle nonsimusi, CBSI3aHHbIE C HW3YYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHUE, HAy4HbIM (akT, rumore3a, (puanueckas BeIUYMHA, 3aKOH,
TEeOopusi, HAOIIOJIEHHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIETh, U3MEPECHUE.

Mamemamuxa: pelieHue CHUCTEMbl ypaBHEHUH, JWHEWHas (yHKIHS,
napabona, runepbosa, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKECTBO,
BEKTOPHI U UX MPOEKIMUA HA OCU KOOPJMHAT, CII0KEHNUE BEKTOPOB.

buonoeus: mexannueckoe NBWKEHHE B KUBOUM mpupoje, nuddysus, ocMoc,
TEIMJI000MEH KUBBIX OPraHU3MOB (BHUBI TEIUIONEPEIayH, TEIJIOBOE PaBHOBECHE),
AIEKTPUYECKUE SIBJICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNUE ATOMOB M MOJIEKYJI, MOJIb
BEIIIECTBA, MOJIApHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, KUAKOCTEU H



ra3oB, JJICKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIMTHUYECKAS AUCCOLMALINS,
raJibBaHUKA.

l'eocpaghus: BIaXXHOCTh BO3/lyXa, BETPhI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOJNb30BAHUEM MEXaHU3MOB,
Y4E€T TpEHUS B TEXHUKE, MOJAIIWITHUKH, HCIIOJb30BAHHWE 3aKOHA COXPaHEHUs
UMITyJIbCca B TEXHUKE (pakeTa, BOAOMET WM JAPYIrHe€), JBUrareilb BHYTPEHHEIO
CropaHus, naponas TypOuHa, ObITOBOI XOJIOAUIbHUK, KOHAULIUOHEP, TEXHOJIOTUU
MOJIyYEHHUSI COBPEMEHHBIX MATEpPHAIOB, B TOM YHCIIE HAHOMATEPHAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONpUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIbHbIE npuoOOpkL,
3JIEKTPOOCBETUTENBHBIE PUOOPHI, TaJIbBAHUKA.

11 KJIACC

Pa3znen 4. JaekTpoauHaMHUKAa

Tema 3. Mazcnummnoe noe. IneKmpomacHUmMHAA UHOYKYUS

[locTossHHBIE ~ MarHUTHL.  B3aMMOAEHCTBUME  TMOCTOSIHHBIX ~ MAarHHUTOB.
MarautHoe mone. Bekrop MarHuTHOM uWHaykuumu. I[IpuHomn cynepro3uuuu
MAarHuTHBIX noJyied. JInHMKM MarHuTHOM WMHAYKIWU. KapThHa JWHUNA MarHUTHOM
WHIYKIUH TO0JI IOCTOSHHBIX MAarHUTOB.

MaruuTHoe TION€ TPOBOJHMKA C TOKOM. KapTuHa JnMHUN WHIYKUWAH
MAarHUTHOTO TOJISL JJIMHHOTO MPSIMOrO IMPOBOJHHMKA M 3aMKHYTOTI'O KOJIBLIEBOTO
MPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoeiicTBue npoBOJHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HanpaBlIeHUE. [[BUKEHHUE 3apsIKEHHON YaCTUILIbI
B OJJHOPOJTHOM MarHuTHOM MoJje. Pabota cunbl Jlopenna.

SIBiieHME 2JNEKTPOMAarHUTHOM MHAYKUMH. [lOTOK BEKTOpa MAarHUTHOU
WHIYKIUU. OJIEKTPOJABIKYIIAA CWIA HWHAYKUUH. 3aKOH JJIEKTPOMAarHUTHOU
unaykuuu Gapanes.

BuxpeBoe nsnexktpudeckoe moje. OIEKTPOABMKYINAS CHJIA WHAYKUHU B
IIPOBOJIHHUKE, IBUKYIIEMCS TIOCTYIIATEIIbHO B OJHOPOAHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIAYKLUMH. OJIEKTPOJABIXKYILAs CuUia
CaMOUHIYKIIUU.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHUE: TOCTOSHHBIC
MArHUThbl, 3JEKTPOMATHUTHI, JJIEKTPOJBUTATEIb, YCKOPUTEIU HJIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MAarHUTHBIM IOJIEM.

JIvHUYM MHIYKIUA MAarHUTHOTO TOJISL.

B3aumopenicTere 1ByX NPOBOAHUKOB C TOKOM.

Cua Amnepa.

JevictBrue cuiel JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME PTIEKTPOMAarHUTHON UHIYKLUH.

IIpaBuno Jlenua.

3aBUCUMOCTb JJIEKTPOJABHKYIIEH CHJIBI MHIYKUUHU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOUHIYKIUH.

Yuenuueckuii axcnepumenm, nabopamopusie pabomul

N3ydyeHrne MarHuTHOTO TOJIsl KATYIIKU C TOKOM.

HccnenoBanne AeMCTBUSA IOCTOSTHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMArHUTHOM UHAYKIIHH.

Pasnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

Konebarenbnas  cucrema.  CBOOOIHBIE  MEXaHUYECKHE  KOJeOaHUSI.
["apmonnyeckue konebanus. [lepumon, wacrora, amrummryga u (aza KoseOaHUM.
[IpyXMHHBIN MasATHUK. MareMaTU4eCKUil MasTHUK. YPaBHEHHE TapMOHUYECKUX
kosnebanuii. [IpeBpanieHue s3Hepruy Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJEOAHUS B
UJCAbHOM KOJIeOATeJIbHOM KOHTYype. AHAJIOTHS MEXAY MEXaHUYECKUMU U
AIIEKTPOMarHuTHIMU  KoJjiebanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPrUU B UJEATBHOM KOJIEOATEIbHOM KOHTYE.

[IpencraBnenne o 3aTyxaroumx KojeOaHusAX. BrIHyX/IeHHBIE MEXaHUYECKUE
kosiebanus. Pesonanc. BeiHy X 1€HHbIE 3JIEKTPOMarHUTHbBIE KOJICOAHMUS.

[lepemennbli  TOK. CHUHYCOMJANbHBIM IEPEMEHHbIM TOK. MOIIHOCTH
IIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIEE 3HAUEHUE CHUJIbI TOKA U
HaIpsKECHMUS.

Tpanchopmarop. IlponsBoacTBo, nepegada M MOTPeOICHUE AIIEKTPUIECKON
DHEPrUr. DKOJOTMYECKHE PUCKH IPU IIPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCEITHEBHOM KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IIPUMEHEHME: DIIEKTPUUYECKUU
3BOHOK, T€HEPATOP NIEPEMEHHOT0 TOKA, JIMHUY JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJIeOATENbHON CUCTEMBI (NMPYKUHHBIA WU
MaTEeMaTUYECKUI MASTHHK).



HaGnronenue 3aTyxarommx KoaeOaHmii.

HccnenoBanre CBOWCTB BBIHYKICHHBIX KOJICOAHUI.

Hab6ntonenue pesonanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCHMOCTH CHJIBI TOKA U HANPSKEHUSI OT BPEMEHHM) IS
AIIEKTPOMATrHUTHBIX KOJICOAHHI.

Pe3onanc mnpu 1MocCienOBAaTENbHOM COEIMHEHUM PE3UCTOpa, KaTyLIKH
MHIYKTUBHOCTH U KOHJIEHCATOpA.

Monenps TUHUM 3JIEKTPONEpEIayu.

Yuenuueckuii sxcnepumenm, 1abopamopusle padbonul

HccnenoBanue 3aBUCMMOCTH MEpUOJIa MajblX KoseOaHUIl Tpy3a HA HUTH OT
JUTMHBI HUTU U Macchl rpy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENM W3 IOCIEA0BATEIBHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbLIE 6OJIHbL

Mexannueckue BOJHBI, yciaoBus pacnpocTpaneHusi. llepuoa. CkopocThb
pacrnpocTpaHeHuss W JJuMHA BOJIHBL. llomepeuHble W TPOJIOIBHBIE BOJIHBI.
HNuTtepdpepeHius u niuppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTtb 3ByKa. [ pomkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3JIYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentauusa BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MpEeIOMIICHUE, MOspu3anus, 1udpaxus,
uHTeppepenius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 3J1€KTPOMarHUTHBIX BOJIH. [I[puMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3H U TeIeBUAEHUS. Paguookanus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAKOLIEH CPELBI.

TexHuueckue YCTpONCTBA M MNPAKTUUYECKOE NPUMEHEHHUE: MY3bIKAJIbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl [IMAarHOCTHKAa B TEXHHKE W MEAMIIMHE, pajaap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neyn.

Llemoncmpayuu

OOpa3oBaHue U paclpoOCTPaHEHUE MONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmromeecs Te€10 Kak MCTOYHHK 3BYKa.

HaGnronenue orpaxeHus U NpeoMICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGntonenue cBsI3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYJOM U
4acTOTOW KosjeOaHui.



HUccnenoBanne  CBOWCTB  JJIEKTPOMArHUTHBIX ~ BOJIH: OTpa’KEHHUE,
pesioMIICHUE, OIspu3alus, udpakiuus, nHTephepeHITus.

Tema 3. Onmuxka

['eomeTpuueckas ontuka. IIpsMosMHENWHOE pacHpoOCTPaHEHUE CBETA B
OZHOpOIHOU cpene. JIyd cBera. TOUECUHBIM UCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne m300pakeHUi B
IJIOCKOM 3€pKalle.

[Tpenomienue cBera. 3aKOHBI MPETOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTesb
npenomieHus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHbI yroyl IOJHOIO
BHYTPEHHETO OTPaKEHHSI.

Hucnepcus ceeta. CioxHbIN cocTaB Oenoro ceeta. [Iger.

CobOuparomue W pacceuBaromye JUH3BL. ToHKas JuH3a. DokycHoe
paccTositHUE M ONTHYecKas cuiia TOHKOW JuH3blL. [locTpoenue u3oOpaxkeHui B
coOuparolMx U paccerBaroluX JuH3ax. Dopmysia TOHKOW JUH3BI. YBelUYEHUE,
JABAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass ontuka. HWurepdepenuusi cBera. KorepeHTHbIE HCTOYHUKHU.
VYcnoBusi HaOMOACHUS MAaKCUMYMOB M MHUHUMYMOB B HWHTEp(EpPECHIIMOHHOM
KapTHUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaknus ceta. Judpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM NAJE€HUH MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPAKIMOHHYIO PEIIETKY.

[Tossipu3anus ceera.

TexHndeckre yCTpOWCTBA M MPAKTUYECKOE MPUMEHECHHUE: OYKH, JyMa,
doToamnmapar, NPOSKIIMOHHBINA ammapaT, MHKPOCKOM, TEJIEeCKOI, BOJOKOHHAsS
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Llemoncmpayuu

[IpsmMonuHEeHOE pacIpOCTPAHEHUE, OTPAXKEHHE U IPEIOMJICHHE CBETa.
Ontuueckue mpuOOpHI.

[TonHOe BHYyTpeHHEE OoTpaxkeHrue. Moiesib CBETOBOAA.

HccnenoBanue cBOWCTB M300paKeHUH B JIMH3AX.

Monaenu MUKpPOCKOIIA, TEJIECKOIIA.

HaOmronenune natepdepeHinu crera.

HaGmronenue nudpaximm ceera.

HabGmronenre nucnepcuu cBera.

[TonyuyeHne cuekTpa ¢ MOMOUIBIO IPU3MBI.

[Tonyyenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIETKU.

Habmronenue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopusle padonul



N3Mepenue nokazarens NpesioMIICHUS CTEKJIA.
HccnenoBanne cBOWMCTB M300paKeHUH B JIMH3AX.
HaGnronenue aucnepcuu cBera.

Pa3znes 6. OcHOBBI cIeIUAJIBLHOM TEOPUH OTHOCUTEIbHOCTH

['panuubl  PUMEHMMOCTH  Kilaccuyeckon — mexanuku.  [loctynarsl
CIIELIMAIBHOM TEOPUM OTHOCUTEJIBHOCTH: HMHBAPUAHTHOCTh MOZYJIS CKOpPOCTHU
CBETa B BAKyyM€, IPUHILIUI OTHOCUTEIIbHOCTH DUHILITEIHA.

OTHOCHUTENBPHOCTh OJJTHOBPEMEHHOCTH. 3aMEJJICHNE BPEMEHU U COKpAIEHUE
JUTVHBL.

DHEprus 1 UMIYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs13b Macchl C SHEPrUEH U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOSI.

Pasznes 7. KBanToBasi pusuka

Tema 1. dnemenmovt KGAHMOBOU ONMUKU

®oronsl. opmyna [InaHka cBsizu 3Heprun GOTOHA C €ro 4YaCTOTON. DHEprus
U UMITYJIbC (POTOHA.

OTtkpeiTre u uccienoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dbotodddekra. YpapHenue DiiHmTerHa 11 Gortodaddexra. «KpacHas rpanuna»
dboTorddexra.

Jasnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE NpPUMEHEHHE: (HOTOIIEMEHT,
dboToaaTUYMK, COJIHEUHAs OaTapes, CBETOIUO/I.

Jlemoncmpayuu

®oTo3d(hHeKT Ha YCTAaHOBKE ¢ IMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMTHETro (GoTodddekra.

CBeToaunon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -YaCTHIL.
[Imanerapnas Mogmenbp aroma. lloctynater bopa. M3nydyenue u mnorsjomieHue
(GOTOHOB MpU MEepexojie aToMa C OJHOIO0 YPOBHS DHEPrUU Ha Jpyrou. Bumbl
crekTpoB. CIIEKTp YPOBHEW dHEPTUMU aTOMa BOJOPOIA.

BonnoBelie cBoiicTBa yactuu. Bonnsl e bpoinsa. KopmyckynsipHO-BOJIHOBOM
JTyau3M.

CrioHTaHHOE U BBIHYKJICHHOE U3ITyUYCHHE.

TexHuueckue yCTPOMCTBA U MPAKTUYECKOE IPUMEHEHHUE: CIIEKTPajbHbIN
aHau3 (CIEKTPOCKOIN), Jia3ep, KBAHTOBBIN KOMITbIOTED.



Jlemoncmpayuu
Monens onbita Pezepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGntonenue TnHeHyaThIX CIEKTPOB U3ITyUYECHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopusle padonul
HabGmroierre TMHEHIaTOr0 CreKkTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JTOKA3bIBAIOLIME CJIOKHOCTh CTpPOEeHMUS sAnpa. OTKpbITHE
pagnoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuio  cocTaBa
paavoakTuBHOrO wu3nMyuyeHus. CBoiictBa anbda-, Oera-, ramMma-u3Iy4deHHUs.
BiisiHue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTkpbiTHE TIpOTOHA W HeWTpoHa. HykionHas monens sgapa [eizenOepra—
NBanenko. 3apsa saapa. MaccoBoe unciio sapa. M30tormsi.
Anbda-pacnaa. ONEKTPOHHBIK M TO3UTPOHHBIM Oeta-pacman. [‘amma-
U3JIy4YEeHHE. 3aKOH PaJMOaKTUBHOI'O pacaja.
DHeprus CBs3M HYKJIOHOB B sifipe. SAnepubie cuibl. Jledext maccsl siapa.
SnepHble peakuuu. Jlenenue u CUHTE3 sAa€p.
Anepnwiii peaktop. Tepmosinepusiii cunte3. IIpoGraemMbl U MEPCHEKTUBBI
SIEPHON DHEPreTUKU. DKOJIOTUYECKNE ACTIEKTHI IAEPHON YIHEPTETHUKH.
DOneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.
Mertoabl HAOJIIOACHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHII.
®dyHIaMeHTaabHble B3aUMOJAEHCTBUA. EAMHCTBO (pu3nuecKkoil KapTUHBI MUpA.
TexHuyeckue yCcTpouCTBa M NMPAKTHYECKOE ITPUMEHEHHUE: TO3UMETD, Kamepa
Buiibcona, simepHbliii peakTop, aToMHas 6oM0a.
Jlemoncmpayuu
Cu€TYyMK HOHU3UPYIOLIUX YaCTHLL.
Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul
HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3zpnes 8. DiieMeHTBI ACTPOHOMUM U ACTPOGU3MKH

Otansl pa3BATHS acTpoHOMUU. [IprKnagHOe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMUM.

Bun 3Bé3gnoro HeOa. Co3Be3maus, SpKHe 3BE3NBI, IUIAHETBI, UX BUIUMOE
JBH)KCHUE.

Conneynas cucrema.

Comuue. ConHeuHass akTHUBHOCThb. McTounuk sHeprum ConHua M 3BE3N.
3BE31bI, UX OCHOBHBIE XapaKTEPHUCTHKHU. [[narpamma «CHEKTpalbHBIM KIAcc —
CBETHUMOCTb». 3BE3/bl TJIaBHOW IOCJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTB» JUIsl 3BE3] TJIABHOM IOCIEN0BATENbHOCTU. BHYyTpeHHEe cTpoeHue



3BE31. COBpEMEHHBIE NMPEACTABIEHUS O MPOUCXOXKACHUU U 3Boonmu CoJHIa U
3BE3/1. DTallbl )KU3HU 3BE3].

Muieunsiii I[Tyte — Hama T'anmaktuka. Ilonmoxenue m aBuxkenue CoiHLA B
INanaxtuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHBIE ABIPBI B sApax
rajJaKkTHK.

Bcenennas. Pacmpennie Beenennoit. 3akon Xa06:a. Paz0eranue rajiakTuk.
Teopus bonpmoro B3psiBa. PeMKTOBOE M3IIyYEHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUHU.

Vuenuuecxue nabnooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C HCIOJIB30BAHUEM KOMITHIOTEPHBIX
MPWIOKEHUHN I ONPeIeNIeHUs MOJI0XKEHNSI HEeOECHBIX 00OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBbIE c03Be31us CEeBEpHOro MOoJylmapus U IpKHe 3BE3/bI.

HaGmonenus B Teneckon Jlynsl, mianet, Miieunoro Ilytu.

O06o0maroiiee NOBTOPEHUE

Pony ¢usukm u acTpoHOMHHM B IKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COILIMAJIbHON M 3TUYECKOHN cepax NedaTebHOCTH YeI0BEKa, POJib U MECTO (U3UKHU
Y aCTPOHOMHUHU B COBPEMEHHOU HAay4YHOM KapTUHE MUPA, poJib (PU3UUECKON Teopuun
B (opMUpOBaHMM MPEACTABICHUNA O (PUIUYECKOM KApTUHE MHUpPa, MECTO
(bU3UYECKON KapTUHBI MHUpaA B OOIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABJICHUH O IIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce ocylecTBIsIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3€M C KypcaMu MaTE€MaTHKH,
OMOJ0THH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meocnpeomemuvle nowsimusi, CBSI3aHHBIE C W3YYEHHWEM METOJOB HAy4YHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumoresa, (puanmyeckas BeIMYHMHA, 3aKOH,
Teopusi, HAOJIIOJICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHUE, MOJIEh, U3MEPECHUE.

Mamemamuka: pelmIEeHHE CHCTEMBI YPAaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl U MX MPOEKLUHMH HA OCH KOOPAWHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIMN, NPU3HAKK MOJ00US TPEYyroJbHUKOB,
OTpeIeNICHHUE TUIOMIAIU TIIOCKUX Uryp u o0béMa Tell.

buonoeus: »>nekTpuueckue SBICHUS B JKHBOW MPHUPOJIE, KoIeOaTeIbHBIC
JBWXEHHUS B )KUBOW NPUPOJE, ONTUUYECKUE SBJIICHUS B )KUBOM MPUPOJE, IEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTALNIUYECKAS] CTPYKTYypa TBEPIBIX
TENl, MEXaHU3Mbl OOpa30BaHUA KPUCTALIUYECKON PEHIETKH, CHEKTPAIbHBIN
aHaJus.



l'eocpaghusi:  MarHuTHBIE TONIOCA 3€MJIM, 3aJIEKU MArHUTHBIX Py,
dboTochEMKa 3eMHOM IMTOBEPXHOCTH, TIPEJCKA3aHUE 3eMIICTPSCCHUI.

Texnonocus: JNWUHUM DJIEKTPONEpeNay, TIECHEPATOP NEPEMEHHOIO TOKa,
DJIEKTPOJABUIaTENIb, WHAYKIMOHHASA II€4b, pPajap, pPaJIUuONPUEMHHUK, TEIEBU30D,
anteHHa, teiedoH, CBYU-neub, MPOEKIIMOHHBIN ammapar, BOJOKOHHAsI OITHKA,
CoJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUA NPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mpenamera «®Du3nMka» HA YPOBHE CpPEIHEro OOIIETo
oOpazoBaHus (0a30BBIM YPOBEHb) JOJDKHO OOECHEUHTh JOCTHXKCHHE CIICIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMUHOCTHBLIE PE3YJIBTATHBI

JIn4HOCTHBIE pe3ybTaThl OCBOCHHS yueOHOro nmpeamera «Dusnukay A0HKHbBI
OTpaXaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalolmUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAaHHOW BHYTPCHHEW TMO3UIMEH JUYHOCTH, CHCTEMOW I[E€HHOCTHBIX
OpUEHTAllUi, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMBITA AEATEIBHOCTH B IPOILECCE PEAIM3ALUH OCHOBHBIX HANPABICHUN
BOCMUTATEJIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:xaaHCKOTr0 BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MOZHUIIMK 00YYarOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPATULIHUOHHBIX  OOLIEYETOBEYECKUX T'YMAaHUCTUUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JCSATEIBHOCTh B MHTEpPECAX TPaXJAHCKOIO
00111ecTBa, y4acTBOBaTh B CAMOYIIpaBICHUHU B 00pa30BaTeIbHON OpraHu3alluu;

YMEHHE B3aUMOJICICTBOBATH C COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
uxX QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTb K TYMAaHUTAPHOU W BOJIOHTEPCKOU JAEATEIBHOCTH;

2) IAaTPMOTUYECKOT0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOM rpakIaHCKOMU WUJICHTUYHOCTH,
NaTPUOTU3MA;

LIECHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHUKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHHUBATh CHUTYAIlMI0O U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSACh Ha MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIC B
JESATEIIbHOCTU YYEHOT0;

OCO3HAHME JIMYHOTO BKJIJa B TOCTPOEHUE YCTOMIMBOTO OYIyIIIETo;

4) 3¢TeTHYECKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIIOUYAs] 3CTETUKY HAYYHOI'O TBOPYECTBA,
IpUCYLIEro (pU3NYECKOI HayKeE;



S) TPyA0BOr0 BOCIIMTAHMS

MHTEPEC K pa3IuyHbIM cdepam mpodhecCHOHANTBHOU JeATEILHOCTH, B TOM
YHCJie CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oyaymieit mpodeccuu U peaau30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHMUIO U CaMOOOPA30BaHUIO B 00JIaCTH
(bU3HKY HA IPOTSHKEHUU BCEH KU3HH,

6) 3K0J10rM4eCKOro BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh DKOJIOTHUECKOW KYJIbTYpbI, OCO3HaHUE TIJI00aIbHOTO
XapakTepa dKOJOTMYECKUX MpobIieM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICICTBUM B OKPY>KAIOIIEH Cpelle Ha OCHOBE
3HaHMS LEJIed YCTOMYMBOIO Pa3BUTHs YEIIOBEYECTBA;

paclMpeHue OmbITa JEATEIbHOCTH SKOJOTMYECKONM HaImpaBJIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3UKE;

7) UEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3UIECKON HAYKH;

OCO3HaHWE LIEHHOCTH HAYYHOW MAESTENbHOCTH, TOTOBHOCTH B MPOIECCE
u3yueHus: (U3UKU  OCYIIECTBJISITh  MPOCKTHYHD U HCCIEI0BATEIbCKYIO
NEeATEeIbHOCTh UHANBUIYATbHO U B TPYIIIE.

METANIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble JJornueckue aeicTBUs:
CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyaJIM3UpoOBaTh  MpoOsemy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh UEIU JCATEIbHOCTH, 3aJaBaTh MapaMETpbl U KPUTEPUH HX
JIOCTHOKCHMUS;
BBISIBJISAITH  3aKOHOMEPHOCTM W MNPOTHUBOPEYMSI B  PaCCMATPUBAEMBIX
(bUBUYECKUX SIBICHUSX;
pa3pabaTpiBaTh IUTAH PEIICHHS] MPOOJIEMBbI C yYETOM aHAM3a WMEIOIIUXCS
MaTE€pUAITBHBIX U HEMATEPHUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICSITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIAM, OLIEHUBATh PUCKU MOCJIECACTBUMN AEATECIHLHOCTH;
KOOPJAUHUPOBATh M  BBHINOJHATH pabOTy B YCIOBUSIX  PEAIBHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOIO B3aUMOICHCTBUS;
pa3BUBaTh KPEATHBHOE MBIIICHHUE TIPH PEIICHUH )KH3HCHHBIX MTPOOJIEM.
ba3oBble ucciaenoBarTelbCKHe J1eCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIFOUYEBBIMU MOHATUSMU M METOAAMHU
buznyecKoil HayKu;



BJIa/IeTh HaBBIKAMH Y4eOHO-MCCIIEI0BATEIbCKON U MPOSKTHOW AESITeNbHOCTH
B oOnactu (pu3uKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TMOUCKY
METOJIOB pelieHusl 3ajiady (PU3UUYECKOTO COJAEpKaHUs, TPUMEHEHUIO Pa3IMYHBIX
METOJIOB TTO3HAHUS;

BJAJIETh BHUAAMU JEATEIHHOCTH IO TMOJYYCHHIO HOBOTO 3HAHHUS, €ro
WHTEPIPETAlUHA, MPEeoOpPa3OBaHUI0 M TPUMEHEHUI0O B PAa3IMYHBIX YUEOHBIX
CUTYaIHsIX, B TOM YHCIIC TIPU CO3IaHUH YYEOHBIX MPOEKTOB B 001acTU (PU3UKH;

BBISIBJISITh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBaTh 3ajady,
BBIIBUTATh THUIOTE3y ©€ pelIeHUs, HaXOIUTh apryMEHTHI I JIOKa3aTeIbhCTBA
CBOUX YTBEPKICHHM, 3a/1aBaTh TApAMETPhl M KPUTCPUH PEIICHIS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHUS 3aJa4dl  pPe3yJbTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (opMyJaupoBaTh COOCTBEHHBbIE 3aJayd B 00pa3oBaTEIbHON
JESATETHLHOCTH, B TOM YHCIIC TIPU U3YICHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

yMETh TMEpPEHOCUTh 3HaHuUA 10 (Qu3MKe B MPAKTUYECKYyI0 00JaCTh
KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IaCcTeH;

BEIJIBUTATh HOBBIC UJCH, TIPEJIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aIbTEPHATUBHBIE PEIICHUS.

Pa6ora ¢ undpopmanmeii:

BJIa/IETh HABBIKAMH MOJyYeHUS WHGOPMAIMU (PU3NIECKOTO COACPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYLIECTBIATH MOWCK, AaHAJU3,
CHUCTEMATH3AIMI0 W WHTEPIpPETalni0 WH(OpMAIMK pa3IUYHBIX BUIOB U (PopM
IIPE/ICTaBIICHNUS,

OILICHUBATh JOCTOBEPHOCTHh HH(POPMAIINH;

WCIIOJIB30BaTh  CpelICTBa  MH(MOPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpPTaHU3aIMOHHBIX
3a71a9 ¢ COOJIOJICHHEM TPeOOBaHWM JSPrOHOMHMKH, TEXHHUKH OE€30MMacHOCTH,
TMTUEHBI, pecypcocOepeKeHusl, TMPaBOBBIX U  ITUYECKUX HOPM, HOpPM
nH(pOopMaIIMOHHOM 6€30MaCHOCTH;

co37aBaTh TEKCTbl (PU3MUECKOTO COJAEpP)KaHUS B Pa3IMYHBIX (GopMarax c
y49€TOM Ha3HAYCHUST HHPOPMAIIUU ¥ TIEICBON ayIUTOPHH, BEIOMpAas ONITUMAIIbHYIO
dbopMy TIpencTaBICHUS U BU3yaJIU3aIiH.

KoMMmyHHKAaTHBHBIE YHUBeEpPCcaIbHbIEe YueOHbIe 1elCTBUA:
OCYIIECTBIIATH O0IIEHNE HA YPOKax GU3HKU U BO BHEYPOUHOU JIEATEILHOCTH;
pacrmo3HaBaTh MPEANOCHUIKM KOH(JIUKTHBIX CHTyallMd ®  CMsTr4aTh
KOH(JIMKTHI;



pPa3sBEPHYTO M JIOTUYHO H3JaraTb CBOX TOUYKY 3pEHHUSA C HCIOJIB30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMATh U KCIOJIB30BATh IPEUMYIIECTBA KOMAaHIHOW U MHIUBUAYAIBHOU
paboThI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEWUCTBHI C y4€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA,

IIPUHMMATh  L[EJIM  COBMECTHOM  JECATEIBbHOCTH, OpPraHU30BBIBATH W
KOOPAMHUPOBATb IEUCTBUSA 10 €€ NOCTHXKECHHUIO: COCTABJIATH IUIAH JEHCTBUH,
pacnpenensiatb pojad € Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIAThb pe3yJIbTaThl
COBMECTHOI pabOTBHI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJIAJa M KaXKIOr0 Y4YaCTHUKA KOMAaHIBI B
oO1IMii pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

[pe/Jlarartb HOBBIE IIPOCKTHI, OLEHMBATh HUIEU C IIO3ULUUA HOBU3HBI,
OPUT'MHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLICCTBJIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B Pa3IUYHBIX
CUTYaLUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHBIe YHUBepcaJbHbIe y4eOHbIe AeiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENIbHYIO JESATENbHOCTh B 00JacTU
(U3MKM U aCTPOHOMMHM, BBIABIATH MPOOJEMBI, CTaBUTb U (POPMYIHPOBATH
COOCTBCHHEIC 3aJ1a4H;

CaMOCTOSITENIbHO COCTaBJATh IUTAH PEHICHHUS] PACYETHBIX M KAaYECTBEHHBIX
3aj1a4, IJIaH BBIMOJIHEHUS IPAKTUYECKON pabOThl ¢ YUETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IPEAIOUYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacimupsaTh paMKH y9eOHOTO MPEeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 3a PEIICHUE;

OLIEHHUBATbh IPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO JPYAUIMU B 00JacTH
(bu3MKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJ/Ib, SMOIIUOHATbHBI HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLIEHHMBATh COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJaJIeTh HABBIKAMH  TO3HABATENBHON  pedrekcun Kak  OCO3HaHUSA
COBEpIIAeMbIX JEHCTBUH M MBICIUTEIBHBIX MPOIECCOB, HMX pPE3yJIbTaTOB U
OCHOBAaHUI;

UCIIOJIb30BaTh NPUEMBI PEQIIEKCUM ISl OLIEHKH CUTyalluH, BbIOOpa BEPHOTO
pelIeHus;



YMETh OIICHUBATh PUCKH W CBOCBPEMEHHO TPUHUMATH PEIICHUS IO WX
CHUKEHUIO;

NPUHUMATh MOTHUBBI M apryMEHTHl JPYTHMX TIpU aHalu3e pPe3yJIbTaToB
JEeSITeIbHOCTH;

PUHUMATH Ce0sl, TOHUMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TIPU aHAIW3Ee pe3yIbTaTOB
NEeSITENHHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OMIUOKH.

B mporecce AOCTHKEHHSI TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBI
no ¢u3uKe g YPOBHS CpeIHEro ooOiero oOpa3oBaHUs Yy OOydarolUUXcs
COBEpIICHCTBYETCS AMOITMOHAIIbHBIN WHTEJICKT, MPEANoIararomii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUsl, BKIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJICTh HAIIPABICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIBHON cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJaNnTUPOBATHCA K
AMOITMOHAIEHBIM U3MEHECHHSM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMHU, BKIIOYAIOIIEH CTPEMIICHHE K JOCTIKEHUIO e U
yCcHexy, ONTUMHU3M, WHUIMATHUBHOCTh, YMEHHE JEHCTBOBATH HWCXOJIS M3 CBOMX
BO3MO>KHOCTEH;

IMIIATHH, BKIIOYAIOIICH CIOCOOHOCTh MOHUMATh AYMOIIMOHAIBHOE COCTOSTHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIICCTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO M CONEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIFOUAIOIINX CITIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCSA, TIPOSIBIISITH HHTEPEC U Pa3peliaTb KOHQIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CYPOPMUPOBAHHOCTH Y 00YUAIOIITUXCSI YMECHUINA:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (GU3NKKM B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHHbI MHpA, B PA3BUTUHU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKOW JEATEIIbHOCTH JIFOEH;

YUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YYCHHBIX (U3UYECKUX MOJENECH:
MaTtepualibHasl TOYKA, MHEPIHANIbHAS CUCTEMa OTCU€Ta, aOCOJIIOTHO TBEPAOE TEINO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHHUS ra30B, KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MpU pelIeHUH PU3NYECKUX 3a]1ay;

pacno3HaBath (U3UYECKUE SBJICHUS (MPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOJUHAMUKNA:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPSAMOJMHEUHOE
JBIDKCHHE, CBOOOJHOC IIaJICHUE TEJ, JBM)KCHHE IO OKPYXHOCTH, HWHEPIIUS,
B3auMoJielicTBue Tel, nuddy3us, OpOyHOBCKOE JBMXCHHUE, CTPOCHUE JKUIKOCTEN
U TBEPJIBIX TEJ, U3MEHEHUE 00bhEMA TeJl MPU HarpeBaHUu (OXJIAXKIEHUH ), TETNIOBOE
paBHOBECHE, HUCHAPEHHME, KOHJCHCALMS, IJIABJICHUE, KPUCTALIM3ALMS, KUIICHUE,
BJIAJKHOCTh BO3]1yXa, MOBBIIIEHUE JABJICHUS I'a3a IPU €r0 HAarPEBaHUU B 3aKPBITOM
COCylle, CBSI3b MEXKJIYy IIapaMeTpaMHM COCTOSIHMSI Tra3a B HM30MIPOLECCax,
AIIEKTPU3AIUA TEJI, B3AUMOJCHCTBUE 3aPSJI0B;

OMUCHIBATh MEXAaHWYECKOE JBUKEHUE, HMCIOJIb3ysl (PU3MUEeCKHE BEIUYUHBI:
KOOpJWHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIA,
MMITYJIbC T€JIa, KHHETUYECKasl SHEPTHsA, NOTCHIUAIbHAS SHEPIUs, MEXaHUYECKas
paboTa, MexaHWYecKas MOIIHOCTh;, IIPH ONHWCAHUM MPABUIBHO TPAKTOBATH
(UBUYECKUIT CMBICT KCIOJIb3YEMbIX BEIWYMH, UX OOO3HAYECHUS W EIUHHUIIBI,
HaxXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIUYHUHY C JAPYTUMU
BEJIMYUHAMU;

OIMCBHIBATh M3YYECHHBIC TEIUJIOBBIE CBOMCTBA TE€JI W TEIUIOBBIC SIBJICHUS,
UCIIONB3YySd (U3WYECKUE BEJIMYMHBI: JaBJICHUE Ta3a, TeMmIepaTypa, CpeaHss
KMHETHYECKAsT YHEPIUsl XaOTUUYECKOTO JBUKEHHS MOJIEKYJ, CPEAHEKBAApATUUHAS
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHSSI JHEprus, pabora rasa,
KOA((PHUIMEHT TMONE3HOTO JCUCTBUS TEIUIOBOTO JBUTATENS; MPH ONMUCAHUU
NPaBWJIBHO TPaKTOBaTh (DU3UYCCKUN CMBICT HCIOJB3yEeMbIX BEIMYHMH, WX
0003HAYEHUS W CAWHUIBI, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOIIME JaHHYIO
(GUBUYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONKMCHIBATh U3YUYEHHBIEC AIEKTPUUYECKUE CBOMCTBA BEIIECTBA U JJICKTPUUECKUE
SBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (DU3NUSCKUE BEIUUMHBI: DJICKTPUUYCCKUMA 3apsij,
AJIEKTPUYECKOE T0JI€, HAMPS)KEHHOCTD TMOJIsI, MOTEHIMAJ, PAa3HOCTh MOTECHIIUAJIOB;
NPy ONHCAHWKM TIPAaBWIBHO TPAKTOBAaTh (DU3UYECKHH CMBICT HCIIOIb3YEMbIX
BEJIMYMH, UX OOO3HAUEHUS] M EJUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOLINE
JTAHHYIO0 (PU3UYECKYIO BEIUUYUHY C IPYTUMU BEJIMUYMHAMM;

aHAJIM3UPOBATh (PU3UYCCKHE MPOLECCHl U SBJICHUS, HCIIOIB3YS (PU3UUYECKUE
3aKOHBI ¥ TIPUHUMIIBL: 3aKOH BceMUpHOro Tsarorenus, I, II u III 3akonsr HeroTOHA,
3aKOH COXPAHECHUSI MEXAaHWUYECKOM DSHEPruM, 3aKOH COXPAHEHUS UMITYJIbCa,
MPUHIMUIT CYNEPHNO3UIMUA CHUJI, TMPUHIUII PABHOINPABUS HWHEPLHUAIBHBIX CHUCTEM
OTCYETA, MOJICKYISIPHO-KMHETHUYECKYI0 TEOPUIO0 CTPOEHHS BEIIECTBA, T'a30BbIC
3aKOHBI, CBS3b CPEJHEN KUHETUYECKOM SHEPTUU TEIJIOBOTO JIBUKEHUSI MOJIEKYJ C
a0COJIFOTHOM TeMmepaTypou, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHCHUS
3JIEKTPUYECKOTO 3apsifa, 3akoH KynoHa, mpu 3TOM pa3jinyarh CIOBECHYIO
(GbOopMYJIMPOBKY 3aKOHA, €0 MAaTeMaTUYECKOE BBIPAKEHHE W YCIIOBHS (TPaHMUIIbI,
0071aCTH) MPUMEHUMOCTH;



OOBSICHSITH OCHOBHBIE NPUHUMUIIBI  JIEUCTBUS  MalllMH, NOPUOOPOB U
TEXHUYECKUX YCTPOWCTB; paznuyaTh YCJIOBHUS MX O€30MacHOTO HCIOIb30BAHUS B
MOBCEIHEBHOM )KU3HH;

BBINIOJIHATD JKCIEPUMEHTHl MO HCCIEJAOBAHUIO (PU3MYECKUX SIBICHUN U
IIPOLIECCOB C HCIIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW, NPU ITOM
dbopMmynupoBaTh MmpobOeMy/3amady ¥ TUIOTE3y Yy4eOHOTO DKCIIEPUMEHTA,
co0uparh YCTaHOBKY H3 MPEUIOKEHHOIO0 O0OpYAOBaHHSA, MPOBOAUTH OMNBIT U
(bopMyIMpOBaTh BHIBOJIBI,

OCYILIECTBIISATh MPSMbIE M KOCBEHHBIC MU3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
TOM BBIOMpPAaTh ONTHUMAJIBHBII CHOCOO HM3MEPEHUS M HMCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIEIOBATh  3aBUCUMOCTH  MEXKIY  (U3NYECKHMMH  BEJIMYMHAMH  C
UCIIOJIb30BaHUEM IMPSMBIX M3MEPEHUH, MPHU 3TOM KOHCTPYUPOBATh YCTAaHOBKY,
(buKcHpoBaTh pE3yabTaThl MOJIYYEHHOM 3aBUCHUMOCTU (DU3UYECKUX BEIUYHMH B
Bujie Tabnuil U TpaduKoB, AeTaTh BHIBOABI IO PE3yJIbTaTaM HCCIIEIOBAHNUS;

coOiroaTh mpaBuiia 6€30MacHOrO TpyJa MpHU MPOBEIECHUU HCCIIEI0BAaHUMN B
paMKax y4eOHOro »JKCIEpUMEHTa, Y4eOHO-UCCIIEeNOBATEIbLCKOW U IMPOECKTHOM
NEeSATENbHOCTH C HMCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB U J1TAOOPATOPHOIO
000py10BaHUS;

pemiaTte pacuy€THBIE 3aJadud C SBHO 33JaHHONW (U3MYECKON MOJEINbIO,
UCTOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAlIM3a YCIOBUS 3a1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXoAUMbIE NJisi €€ PEelleHHs, TPOBOJUTh PACUEThl U OLEHUBATH PEATbHOCTH
MOJIY4YEHHOI'0 3HaYEHUsI PU3UUECKON BEIUUUHBIL;

pelIaTh KAYECTBEHHbBIE 33/1a4M: BBICTPAUBATh JIOTHUYECKH HEIPOTUBOPEUUBYIO
LIENIOYKY PACCYKIECHMM C ONOPOM HAa WM3Yy4YECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnuecKkue sIBICHUS;

UCIIOJIb30BaTh ~ MpU  PEIIeHHH  y4yeOHbIX  3aJady  COBPEMEHHBIE
nH()OPMAITMOHHBIC TEXHOJIOTHH JJIS TIOUCKA, CTPYKTYPUPOBAHMSI, HHTEPIIPETAIIAN
Y TIPEJICTaBIICHUS YYCOHOW U HAyYHO-MOMYJISIPHON HH(POPMAIINH, TTOTYYECHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTYy4aeMyIo HH(popMaIuio;

MPUBOJUTH MPUMEPHI BKJIaJla POCCUNCKUX U 3apyOEIKHBIX YUEHBIX-(PUZUKOB B
pa3BUTHE HAyKH, OOBIACHEHHE IPOLECCOB OKPYKAIOIIEro MHUpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM >KU3HU
JUIsl o0ecriedeHus: 0€30MacCHOCTH MpU OOpaIlEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMHU, NIl COXPAHEHUsI 3J0POBbsl M COOJIIOJIEHUS] HOPM 3KOJOTHUYECKOIr0
MIOBEJICHUS B OKPYXKAIOLIEH Cpee;



paboTtaTh B TIpyNmne C BHIIOJIHEHUEM pA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUTAHUPOBATh PadOTy TPYIIbI, PaAlMOHAIBHO pACHPENeNsiTh OOS3aHHOCTU U
IJIAHUPOBAThH JEATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PELICHUE paccMaTpUBAEMOM MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIOIITUXCSI YMECHUINA:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (UMK B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHUHbI MHpA, B Pa3BUTUHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B TPAKTUYECKOU NEATEIBHOCTH JIFOAEHU, LEIOCTHOCTh U €IUHCTBO
du3nIeCcKoil KapTUHBI MUPA,

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIeTeH:
TOYEYHBIN AJIEKTPUYECKUM 3apsijl, JIyd CBETA, TOYCUHbIA UCTOYHHUK CBETA, SJCPHAS
MOJIeNIb aTOMa, HYKJIOHHAas MOJEJIb aTOMHOTrO siipa MpH pelieHUuH (PU3NYECKUX
3aj1ay;

pacno3HaBaTh (pU3MUYECKHUE SBICHUS (TPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB JJIEKTPOJIMHAMUKN M KBAHTOBOM (DU3UKHU: AJIEKTPUUECKAsi MPOBOJAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MAarHUTHOE IEHCTBUS TOKA, B3aMMOJIEHCTBUE
MarHuTOB, DJICKTPOMAarHuTHas WHAYKIUS, JACHCTBUE MAarHUTHOrO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIKYILIUUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUsI U
BOJIHBI, MPSIMOJIMHEHHOE PacCIpOCTpPAHEHUE CBETa, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W TOJMApU3alMs CBETa, JHUCIEPCUsS CBETa,
dboToanekTpudeckuit 3pdext (poTodaddexT), CBeTOBOE JaBICHNE, BOSHUKHOBEHUE
JUHEWYaTOro CHEeKTpa aroma BOJOPOJia, €CTECTBEHHAass W HMCKYCCTBEHHas

PaarOaKTUBHOCTb;
ONUCHIBATh M3YUYCHHBIE CBOWCTBA BEUIECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  AJIEKTPUUYECKYI0  MPOBOJUMMOCTb  pPa3M4YHbIX  Cped) U

AJIEKTPOMArHUTHBIE $IBJIEHUS (TIPOLECCHI), MCHOJNB3Yd (U3MUYECKUE BEIMYMHBIL:
ANEKTPUYECKUH 3apsiji, CHJIa TOKa, AJIEKTPUUECKOE HANpPsDKEHHE, JJIEKTPUUYECKOe
CONPOTHUBJIEHUE, PA3HOCTh MOTEHUMAIOB, 3JEKTPOJABIKYLIAas CUia, padoTa TOKa,
WHIYKIUST MAarHUTHOrO mojs, cwia Awmmepa, cwia JlopeHna, MHIyKTHBHOCTb
KATYILLIKW, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO TMOJEH, MEPUOJ] W YacTOoTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsJl U CuiIa ToKa B IIpolecce
FapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsiHUE U
ONTHUYECKAasi CHUjla JMH3bI, NPU OINMCAHUU MPABWIBHO TPAKTOBATh (HHU3HUECKUN
CMBICII HCIIOJB3YEMBbIX BEJIWYWH, WX OOO3HAYEHUS W EIUHUIIbI, YKa3bIBaTh
dbopMyibl, CBA3BIBAIOLIME JAHHYIO (PU3MYECKYI0 BEJIMYUHY C JAPYTrUMHU
BEJIMYMHAMU;

ONKCHIBATh H3YYEHHBIE KBAHTOBBIE SBJICHUS M MPOLECCHI, HCIOIb3Ys
¢dbu3nUecKrue BEIMYUHBI: CKOPOCTb JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U



94acToTa CBETa, YHEPTHs U UMITYJIbC (POTOHA, EPUO MOTypacnaaa, SHEPTUs CBSI3U
aTOMHBIX Si7Iep, TPU OMUCAHWU TMPABUIBHO TPAKTOBATh (DU3WYECKUN CMBICT
UCIOJIb3yeMbIX BEJIMYMH, X OOO3HAYEHWS W EJIUHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBS3BIBAIONINE JaHHYIO (U3MUYECKYI0 BEIWYMHY C JAPYTUMHU BEITUYHMHAMH,
BBIUMCIISITH 3HAUeHNE (PU3UUYECKOIN BEIIMYNHBL;

aHAM3UPOBaTh (PU3MUECKHE MPOLIECCHl U SBICHHS, UCIONB3Ys (PU3HUECKUe
3aKOHbI M MPUHIUIBL 3aK0OH OMa, 3aKOHBI MOCJIEI0BAaTEIBHOIO U HapauieIbHOro
COCIMHEHMs TMPOBOJHUKOB, 3akoH Jlkoyns—JleHra, 3aKoH 3JEKTPOMArHUTHOU
WHAYKIIMH, 3aKOH MPSMOJIMHEHHOTO pacIpOCTPaHEHHUsI CBETA, 3aKOHBI OTPaKCHUs
CBETa, 3aKOHBI MPEJIOMIICHUSI CBETa, ypaBHEHUE ODWHIITEHHA sl PoTodddekTa,
3aKOH COXpaHEHMsI SHEPruHu, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH COXPAaHEHUs
3JIEKTPUUECKOTr0 3apsijia, 3aKOH COXpPaHEHMsI MacCOBOI'O 4HMcia, MOCTyJaTel bopa,
3aKOH PaJIMOAKTHUBHOTO pacnaja, Mpu 3TOM pas3linyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOe BBIPAKEHHE U YCJIOBUS (TpaHULbI, 00JIACTH)
IPUMEHUMOCTH;

OTIpe/IeATh HAIIPABJICHUE BEKTOPAa MHAYKIIMM MAarHUTHOTO TIOJISI IIPOBOIHHUKA
C TOKOM, cujibl Amrnepa u cuibl JlopeHna;

CTPOUTh W OINHCHIBATH HM300paKEHUE, CO3[aBa€MO€ IUJIOCKHM 3€pKalioM,
TOHKOM JIMH30M;

BBIMOJHATh JKCHEPUMEHTHI IO HCCIEAOBAHUIO (PU3UYECKUX SIBICHUU W
IPOLECCOB C HCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX M3MEPEHUH: IpPU ITOM
dbopMmynupoBath MnpodieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
coOupaTth YCTaHOBKY W3 TMPEUIOKEHHOTO O0OpYAOBaHHSA, MPOBOAWTH OMNBIT U
(GbOopMyIHpPOBATH BHIBOIHI,

OCYIIECTBIISATh NMPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEIUYMH, IPU
3TOM BBIOMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHS U HCIOJIb30BaTh HU3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHHU;

UCCIIEJIOBATh 3aBHUCHMOCTH (PU3MYECKHMX BEJIMYMH C HCIOJIb30BAHUEM
OpSIMBIX  M3MEPEHMI: TMPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHUPOBATH
pe3yiabTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYUH B BUIC TAOJHUIl H
rpaduKoB, 1enaTh BEIBOABI IO pe3yIbTaTaM UCCIIEI0BAHNUS;

coboaaTh npaBuiaa 0€30MacHOTO TPyJa NP MPOBEICHUM HCCIICIOBAaHUI B
pamMKax y4eOHOTO OKCIEpHMMEHTa, Y4eOHO-MCCIEI0BATENbCKOW W MPOEKTHOM
JESTEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000OpyTOBaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3UYECKON MOJENbIo,
UCTIONB3YS (hU3UUecKHue 3aKOHBI U MPUHIIUITBI, HA OCHOBE aHAIM3a YCIOBHS 3aJa4u
BEIOWpATh (PU3UYECKYI0O MOJECINb, BBIACIITh (PU3UUECKHE BEIMYMHBI U (OPMYIIHI,



HEOOXoaMMbIC I €€ PENICHHs, MPOBOIUTh PAacU€Thl W OICHUBATH PEATHHOCTH
MOJIYYEHHOTO 3HAYCHUS (PU3MUECKON BEITNYNHBI,

peliaTh KaueCTBEHHBIC 331aU: BHICTPAUBATh JIOTUYECKU HEMTPOTUBOPECUUBYIO
IIEMIOYKY PACCYXKICHUN C OMOpPOM Ha HM3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
dbuzuYecKue sIBJICHNUS,

WCIIOJIB30BaTh ~ MPU  PEIICHHMH  y4eOHbIX  3aJad  COBPEMCHHBIE
uH(OPMAITMOHHBIC TEXHOJIOTHH JJIA TMOUCKA, CTPYKTYPUPOBAHMS, HHTEPIIPETAIIUN
¥ TIPEJICTABJICHUS y4eOHOW W HAYyYHO-TIOMYJISIPHON MH(POPMAIUH, MOJTYICHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYCCKH aHAIM3UPOBATH MOTydaeMyIo HH(popMaIuio;

OOBSCHATh TPUHIUIIBEI JEHCTBHUS MAaIlWH, NPUOOPOB M TEXHUYCCKUX
YCTPOMNCTB, pa3inyaTh yCJIOBUS UX O€30MaCHOTO HUCIIOIb30BaHUS B IMOBCEIHEBHON
KU3HH,

IIPUBOIUTH TPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHUE IPOIIECCOB OKPYKAIOIIETO MHPA, B Pa3BHUTHE
TEXHUKU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOW >KU3HU
i obecriedyeHus: 6€30MacCHOCTH NP OOpaIeHUH ¢ MPUOOPAMH U TEXHHYECKUMU
YCTPONCTBAMH, NIl COXPAHCHUSI 3JIOPOBbSI M COOJIIOICHUS HOPM SKOJOTHYECKOTO
IIOBEJICHUS B OKPYKAIOUIEH Cpee;

paboTaTh B TpYyIIE C BBHIMOJHEHUEM PA3JIUYHBIX COIUAILHBIX POJIEH,
IUTAHUPOBATh padOTy TPYIIbI, PaAlMOHAIBHO pACHPENeNsiTh OO0S3aHHOCTU U
IUTAHUPOBAThH JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYalHMsX, aJcKBaTHO OICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE paCCMaTPUBAEMOM TIPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC

Ne i/

HaumeHoBaHue pa3ieioB U TeM

NpPOrpaMMbl

KoanuecTBo 4acoB

Bcero

Paznea 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA

1.1

dusnka n MCTOABI HAYYHOT'O ITO3HAHUWA

Hroro no paszneny

Paznean 2. MEXAHUKA
2.1 Kunemartnka
2.2 JnaaMuka
23 3aKOHBI COXPAaHEHUS B MEXAHUKE

Uroro no pazgeny

Pasnea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA

OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM

3.1

3.2

3.3

TEOPHUH

OCHOBBI TEPMOIUHAMUKHU

AFpGFaTHI)IG COCTOSIHHA BCUICCTBA.

®da3oBbIC MEPEXOIBI

2

18

9

10

KonTpoJbHble
padoThI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmorexa [JOK
https://m.edsoo.ru/7f41bf72

bu6mmorexa [JOK
https://m.edsoo.ru/7f41bf72

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

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

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

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

bu6mmorexa [JOK
https://m.edsoo.ru/7f41bf72




Hroro no pazneny

Paznea 4. JIEKTPOJANHAMUKA
4.1 DNeKTpoCcTaTHKa

49 ITocTostHHBIN dNEKTpUYECKUN TOK. TOKHU B
' PasIMYHBIX Cpeax

Htoro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

24

10

12

22

68

bu6mmorexa [JOK
https://m.edsoo.ru/7f41bf72

bubmuoreka [{OK
https://m.edsoo.ru/7f41bf72




11 KITACC

HaumeHoBaHMe pa3ie/ioB U TeM
NMPOrpamMMbl

Ne i/

Paznea 1. JIEKTPOJIUHAMUKA

11 MaruurtHoe moJjie. DIeKTpoOMarHUTHasT
' WHIYKIHS

Uroro no pazgeny

Pa3nea 2. KOJIEBAHHUSA 1 BOJIHbBI

Mexanandeckue 1 SJICKTPOMAarduTHBIC

2.1
KOJIeOaHus
59 MexaHu4ecKue 1 dJIeKTPOMArHUTHBIC
' BOJTHBI
2.3 Onruka

Htoro no pazneny

KoanuecTBo 4acoB

Bcero

11

11

10

24

KonTpoJbHble
padoThI

Paszea 3. OCHOBBI CIIEIIUAJIbHON TEOPUU OTHOCUTEJBHOCTH

3] OCHOBBI crnernuaabHOM TCOpHHU

OTHOCUTCJIBHOCTHU
Uroro no pazgeny

Pa3znena 4. KBAHTOBAS ®PU3UKA
4.1 DJIEMEHTHI KBAHTOBOW ONTUKUA

4.2 CrpoeHne aToma

4

1

IIpakTHyeckue
padoThI

DJIeKTPOHHbBIE
(uu¢posBbie)
oOpa3oBaTte/ibHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/7141c97c¢

bubmnoreka IIOK
https://m.edsoo.ru/7f41¢97¢

bubmuoreka [{OK
https://m.edsoo.ru/7f41c97¢

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

bubmuoreka [JOK
https://m.edsoo.ru/7141c97c¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

bubnuoreka [{OK




4.3 ATOMHOE SApO 5

Htoro no paszneny 15
Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU
5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 7

Uroro no pazgeny 7

Paznea 6. OBOBIIIAIOHIEE TIOBTOPEHUE

6.1 O06o0maroriee MOBTOPEHUE 4
Uroro no pazgeny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68

https://m.edsoo.ru/7f41¢c97¢

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

bu6mmorexa [JOK
https://m.edsoo.ru/7f41¢97c¢

bubmnoreka IIOK
https://m.edsoo.ru/7f41¢97¢







INIOYPOYHOE INIAHUPOBAHMUE

10 KVIACC
Ne
wn Tema ypoka

®du3nka — HayKa O PUPOJIE.
HayuHble MeTo1bI TO3HAHUS
OKpYKaloIIero Mupa

Posb 1 mecTo Qusuku B
($hopMHUPOBaHUH COBPEMEHHOMN
HAy4YHOU KapTUHBI MUDA, B
MPAKTUYECKOU €SI TETLHOCTH JIIOICH

MexaHudeckoe IBUKCHUE.
OTHOCUTEIBHOCTh MEXAHUYECKOTO
nBwxenud. [lepemenienne, CKOpoCTb,
YCKOpEHHE

PaBHOMEpHOE IIPSIMOJIMHEWHOE
JIBUKEHUE

PaBHOYCKOpEHHOE NPSIMOIMHENHOE
JBUKECHHE

CBobOosiHOE MajieHne. Y CKOpeHne
C¢BOOOIHOTO IMaleHUS
KpuBonnHeliHOe 1BUXKEHHE.
JIBM>KeHME MaTepUaabHOM TOYKH 110
OKPYXHOCTHU

HpI/IHLII/IH OTHOCUTEIbHOCTHU I anmmnes.

KoanuyecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHHS

DJIEKTPOHHBIE
nu@posbIe
o0pa3oBaTte/ibHbIE

pecypcbl

bubmnoreka IIOK
https://m.edsoo.ru/ff0c32¢e2

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c33e6

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c3508

bubmuoreka [{OK
https://m.edsoo0.ru/ff0c3620

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c372e

bu6morexa [JOK
https://m.edsoo.ru/ff0c39cc

bubmuoreka [{OK
https://m.edsoo.ru/ff0c3ada

bubmuoreka [{OK



10

11

12

13

14

15

16

17

NuepuuanbHble CUCTEMBI OTCUETA.
ITepsslii 3ak0H HproTOHA

Macca tena. Cuna. [Ipunmun
cylepro3unuu cuil. Bropoi 3akox
HproroHna 11 MarepuaibHOM TOUKHU

Tpetwnii 3akoH HproToHa 11151
MaTEpHAIbHBIX TOYECK

3aKOH BceMHUpHOTo TsAroreHus. Cuna
TsoxecTH. [lepBas kocMuueckas
CKOpOCTb

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuina tpenust. KoadumuenT tpenus.
Cua COpOTHUBIICHUS TIPU IBUKCHUN
TeJa B )KUIKOCTHU HITH ra3e

[TocTynarenbHOE U BpaliaTebHOE
JIBIDKEHHUE a0COJIFOTHO TBEPIOTO Tea.
Mowment cunbl. I1nedo cunbl. YcnoBus
paBHOBECHS TBEPIOTO TEIIA

NMiynbc MmaTepuabHON TOUYKY,
CUCTEMBI MaTepUAIbHBIX TOUEK.
Wmnynbe cuibl. 3aKOH COXpaHEHUs
UMITyJIbca. PeakTUBHOE NBUKCHHE
PaboTa 1 MOUTHOCTH CHIIBI.
Kunernyeckas 3Heprusi MaTepuabHON
ToukH. Teopema 00 U3MEHEHUH

KMHETUYECKOW SHEPIUU

IloTreHumanbHas SHEPrUs.

https://m.edsoo.ru/ff0c3be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3be8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3be8

bubmuoreka [{OK
https://m.edsoo.ru/ff0c3d00

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3el8

bubmnoreka IIOK
https://m.edsoo.ru/ff0c3f76

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c41a6

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c43d6

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c4502

bu6mmoreka [JOK



18

19

20

21

22

23

24

[ToTeHuManbHAsE SHEPTHS YIIPYTO
ne(pOpMHUPOBAHHON NPY>KUHBI.
[ToTeHuManbHast SHEPTHs Tea BOJIN3U
MOBEPXHOCTU 3€MJIU

[ToreHIMaTbHBIC U HETIOTCHIIUAIBHBIC
cuiibl. CBs3b paboThHI
HETOTEHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOW YHEPTUU CHCTEMBI Tell.
3aK0H COXpaHEHUsI MEXaHUYECKOU
SHEPIUU

JlaGopatopHas pabota
«HMccnenoBanue cBsi3u pabOTHI CUIIBI C
M3MEHEHHEM MEXaHHMYECKOW YHEPTUHU
TeJIa Ha IPUMEPE PACTSHKCHHUS
PE3MHOBOTO KTyTa

Konrponbnas padora no Teme
«Kunemaruka. /[nnamuka. 3aKOHBI
COXPAHCHHS B MEXAHHKE)

OCHOBHBIE TIOJI0KEHUSI MOJIEKYJIISIPHO-
KWHETHYeCKol Teopun. bpoyHoBcKoe
nwkenue. Auddysus

Xapaktep IBH>KECHUS U
B3aMMOJCHCTBHS YaCTUII BEISCTBA.
Mopenu cTpoeHHUsI ra30B, KUIKOCTEN
Y TBEPIBIX TEN

Macca moneky:n. KonudyectBo
BemiecTBa. [locrosHnas ABoraapo
TennoBoe paBHOBecue. TeMiepaTypa
u e€ uzMmepenue. lllkana remneparyp

https://m.edsoo.ru/ff0c461a

bubmuoreka [{OK
https://m.edsoo.ru/ff0c478¢c

bubmuoreka [{OK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2




25

26

27

28

29

30

31

32

33

34

Lenbcus

Uneanpusiii raz B MKT. OcHOBHOE
ypaBHeHue MKT

AOcomoTHas TeMIeparypa Kak Mepa
CpeHEN KNHETUYECKON YHEPTUH
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Kianeiipona

3akoH /lanbToHa. ['a30BbIE 3aKOHBI

JlaGoparopnas pabota
«HccnenoBanue 3aBUCHMOCTH MEKIY
napamMeTpamM# COCTOSIHUS
pa3peKeHHOTO raza»

W3omporieccsl B HI€aIbHOM T'a3e U UX
rpadudeckoe IpeICTaBICHIE

BuyTtpeHnHss sHeprus
TEPMOJIUHAMUYECKON CUCTEMBI U
croco0kI €€ n3menenus. Koanuectno
TEIJIOTHI U paboTta. BHyTpeHHS s
SHEPrusi OJHOATOMHOTIO UJI€AIBHOTO
rasa

Bunasl remionepenaun

VY nenpHas TEIIOEMKOCTD BEILIECTBA.
KonuuecTBo TemnoTel npu
Tertonepenaye. AauabaTHBIN TIpoiecce
IlepBbIil 3aKOH TEPMOAVMHAMUKH U €TO

MPUMCHCHHUEC K U30IIponcccamMm

Heo6paTumocTs nporeccoB B

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

bu6morexa [JOK
https://m.edsoo.ru/ff0c511e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c5952

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c5efc

bubmuoreka [{OK




35

36

37

38

39

40

41

42

43

44

45

npupoze. Bropoi 3akoH
TEPMOJAVHAMUKH

[Tpunun gevicteus u K11/ Tennosoit
MallIHbI

[uxn Kapuo u ero KII/]

OKOJIOTHYECKHE HpO6J’IeMH
TCIIJIOOHCPICTUKHA

O6o06matomuii ypok «MonexysipHast
¢u3uka. OCHOBBI TEPMOTMHAMUKID

Konrponbnas padora no teme
«Momnekynspaas pusuka. OCHOBBI
TEPMOIMHAMHKID

[TapooGpazoBaHue U KOHACHCALMSL.
Hcnapenue u KunexHue

AOcComoTHas M OTHOCUTEIbHAS
BJIQXKHOCTH BO3ayxa. HaceieHHbIH
nap

TBépnoe teno. Kpucrammumyeckue n
aMmopdHbIe Tena. AHU30TPOIIHS
CBOMCTB KpHCTaLIoB. JKuakue
Kpuctayyibl. COBpeMEHHbIE MaTepHAaIIbI

[1naBneHue u KpucCTaIIA3AIHSL.
VY enpHas TEIIIOTA INIABJICHUS.
CyOmumarus

YpaBHeHHE TEIJIOBOTO OaaHca

OnexTpuzanus Tea. JINEeKTPUIECKUil
3apsia. J(Ba BUIa SIIEKTPUYECKHUX

https://m.edsoo.ru/ff0c6230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0c6938

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6a50

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0c63b6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c64d8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6510

bu6morexa [JOK
https://m.edsoo.ru/ff0c6708

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c6820

bubmuoreka [{OK
https://m.edsoo.ru/ff0c6bcc
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47

48

49

50

51

52

53

54

3apsJI0B
[TpoBOAHMKY, TUANEKTPUKH U
MOJTYIPOBOIHUKU. 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsaa

B3aumopeiictBue 3aps/10B. 3aKOH
Kynona. To4ueuHBIN JIEKTPHUYECKUI
3apsg

Hanpsx€HHOCTB 3JIEKTPUYECKOrO
nosist. [lpuHnun cynepno3unuu
ANEKTPUUECKUX TToneH. JInnun
HANPSKEHHOCTH

Pabora cuit 3eKTpoCcTaTu4ecKoro
noid. ITorenman. PasHocts
IIOTEHIINAIOB

HpOBOI[HI/IKI/I " JUDJICKTPHUKU B
SJICKTPOCTATUYICCKOM II0JIC.
I[I/IE)JIGKTpI/I‘-IeCKaH MMPOHUIIACMOCTb

OnexrpoémkocTs. KongeHcarop

DNEKTPOEMKOCTH MIIIOCKOTO
KOHJIEHCATOpa. DHEPrusl 3apsyKEHHOTO
KOHJIeHCaTopa

Jlabopartopnast pabora "N3mepenne
ANEKTPOEMKOCTH KOHAeHcaTopa"

[IpuHIMI AEHCTBUS U IPUMEHEHHE
KOHJICHCATOPOB, KOMUPOBAJIBHOTO
arnmapara, CTpyWHOro mpuHTepa.
DJIEKTPOCTATUYECKAs 3aIUTA.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6bcc

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c6ced

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c6df2

bubmuoreka [JOK
https://m.edsoo0.ru/ff0c6100

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0




55

56

57

58

59

60

61

3azemiIeHHE AIIEKTPOIPUOOPOB

DJIEKTPUUYECKUI TOK, YCIOBHUS €TO
cymiectBoBaHud. [I0CTOSHHBIN TOK.
Cuia Toka. Hanpsixenue.
Conportusnenue. 3akoH Oma 15
yJacTKa Lenu

[TocnenoBarenbHOE, apaIEIbHOE,
CMEIIaHHOE COEIMHEHHE
npoBoJHHKOB. JJabopaTropHas paboTa
«M3yyeHne cMEIaHHOTO COeTMHEHUS
PE3UCTOPOBY

PaboTta 1 MOUTHOCTB 3JIEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

3axoH OMa 171 OJIHOM (3aMKHYTOI1)
anekTpudeckoi nenu. Koporkoe
3ambikaHue. JlaboparopHas pabora
«3mepenune DJIC ucTouHMKA TOKA U
€ro BHYTPEHHETO CONPOTUBICHUS»

DJIeKTpOHHAs MPOBOIUMOCTD TBEPIBIX
METaJUIOB. 3aBUCHUMOCTD
COINPOTHBIICHUS METALJIOB OT
Temmeparypbl. CBEpXIPOBOIUMOCTh

DNEKTPUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

[ToynpoBOIHUKH, X COOCTBEHHAS U

npUMecHast IpoBoIUMOCTh. CBONCTBA
p—n-nepexona. [lomynpoBoaHUKOBBIE
npudopbI

0.5 bu6mmoreka [IOK
' https://m.edsoo.ru/ff0c7410
bubmnoreka IIOK
https://m.edsoo.ru/ff0c7838
0.5 bubmuoreka [JOK

https://m.edsoo.ru/ff0c7ae0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae




62

63

64

65

66

67

68

DNEKTPUUECKH TOK B paCTBOPAX H
pacrmiaBax 3JIeKTPOIUTOB.
DIEKTPOTUTHYECKAS TUCCOIUAIINS.
DIIEeKTPOIH3

DJEKTPUUYECKUN TOK B rasax.
CamMocTosATeIbHBIN U
HECaMOCTOSTENIbHBIN pa3psal. MoaHus.
IInazma

DJexTpuyecKrue Ipuoopsl U
YCTPOICTBA U UX MPAKTUYECKOE
npumeHeHue. [IpaBuna TeXHUKU
0e3omacHOCTH

O06o0maromuii ypok
«INEeKTPOAUHAMUKA
Konrponbnas padora o Teme
«nektpocraruka. [locTosHHBII
aneKkTpuueckuii Tok. Toku B
Pa3IMYHBIX Cpeax»

Pe3epBHblii ypok. KonTposibHas
pabota o Teme "DeKTpoarHaAMHUKA"

PezepaHblil ypok. O0o0maronuii ypok
no reMaM 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68

bubmuoreka [{OK
https://m.edsoo.ru/ff0c82ba

bubmuoreka [{OK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c861fc

bubmnoreka IJOK
https://m.edsoo.ru/ff0c88be

bubmnoreka IJOK
https://m.edsoo.ru/ff0c8a8a

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c8c56

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8f6c




11 KITACC

Ne
n/n

Tema ypoka

ITocTosIHHBIE MATHUTEL K UX
B3auMoOAciicTBHE. MarHuTHOE II0JIE.
Bektop MarHuTHOM MHAYKUUH. JIMHUM
MarHuTHON MHIyKLIHUU

MarauTHO€E 1oJIe MPOBOJIHHUKA C
TokoM. OnbIT DpcTena.
B3aumopeiicTBre MPOBOJIHUKOB C
TOKOM

JlaGopatopHas pabora «3yuenue
MarHUTHOTO TIOJISI KATYIITKU C TOKOM)

JlelicTBME MarHUTHOTO ITOJIS HA
IIPOBOAHMK ¢ ToKOM. Cuita Amnepa.
JIaGoparopHas paboTa
«HccnenoBanue neucTBUS
MIOCTOSIHHOT'O MarHUTa Ha PaMKy ¢
TOKOM»

JleicTBuE MarHuTHOTO MOJISI Ha
JBIKYIIYIOCS 3apSKEHHYIO YaCTHILY.
Cuna Jlopenmna. Pabota cuibl
Jlopenua

DOnekrpomarauTHas HHAyKus. [loTok
BEKTOpa MarHuTHOU uaaykuuu. J/1C
WHIYKIHUH. 3aKOH 3JIEKTPOMAarHUTHOMN

KoanuecTBo 4acos

Bcero

KonTpoJbHble
padoThI

IIpakTHyeckue
padoThI

Jlara
HU3y4YeHUS

JJIeKTPOHHbIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c9778

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c98fe

bubmuoreka [JOK
https://m.edsoo.ru/ff0c98fe

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9ac0

bubmuoreka [JOK
https://m.edsoo.ru/ff0c9df4




10

11

12

13

14

nanykuuu dapanes
JlaGopaTtopHnas pabota

«HCCJ’IGI{OB&HI/IG SABJICHUSA
BHGKTpOMaFHHTHOﬁ HWHAYKIOHUW»

NHayKkTUBHOCTB. SIBIEHUE
camounAykiuu. 1C caMOMHIYKITUH.
DHeprusi MarHUTHOT'O MOJIsI KATYIIKH C
TOKOM. DJIEKTPOMAarHMuTHOE I0JIe

TexHuueckue yCcTporucTBa U UX
IIPUMEHEHHUE: IOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOJBUTATENb,
YCKOPHUTENH JIEMEHTaPHbIX YaCTHII,
MHIYKIMOHHAs 1I€Yb

O6o0maromuii ypok « MarHuTHOE
I10JI€C. BJ'IGKTPOMaFHI/ITHaSI HUHIOYKIOUS

KonTponbHas paboTa o Teme
«MaruuTHoe 10JI€e.
DneKTpoMarHuTHasi UHAYKIUS»

CB0OOIHBIE MEXAHUYECKIE
kosebanus. ['apmoHnyeckue
KojeOaHus. YpaBHEHHUE
TrapMOHUYECKUX KOJeOaHHIH.
[IpeBpaiienue suepruu
JlaGopaTtopHnas pabota
«MccnenoBanue 3aBUCUMOCTH
neproja Malblx Kose0aHuii rpy3a Ha
HUTH OT JJUHBI HUTH U MaCChI TPy3a»

Koneb6arenbublit KoHTYp. CBOOOAHBIE

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

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0ca600

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cab82

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

bubmmoreka [IOK
https://m.edsoo.ru/ff0caf06

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cb820




15

16

17

18

19

20

ANIEKTPOMArHUTHBIC KOJeOaHus B
UJeaIbHOM KOJIeOaTeTbHOM KOHTYPE.
AHanorus Mexay MEXaHUYECKUMHU U
3JIEKTPOMArHUTHBIMU KOJICOAHUSIMU

®opmyna Tomcona. 3akoH
COXPAHEHHUS PHEPTUU B UJI€ATTBHOM
KoJebaTeTbHOM KOHTYpE

[IpencraBienue o 3aTyXarnmx
KoseOaHusx. BelHyKIeHHBIC
MexaHHueckue konebanus. Pezonanc.
BBIHy)KIIeHHBIG OJICKTPOMArHUTHBIC
KoseOaHus

[Tepemennsbiii Tok. CHHYCOUIATBHBIN
IIEpEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa. AMILJIUTYIHOE U
JEHCTBYIOIIEE 3HAUCHHUE CUJTBI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpousBoacTso,
nepenaya u norpedieHue
ANEKTPUYECKON SHEPTUU

Y CTpolCTBO M MPAKTUYECKOE
MIPUMEHEHHE AJIEKTPUIECKOTO 3BOHKA,
reHepaTopa NepeMeHHOro TOKa,
TUHUH 3JeKTponepenad

DKOJIOTUYECKHE PUCKU TIPU
MIPOM3BOICTBE AIEKTPOIHEPTHH.
KynpTypa ucnonabp3oBaHus
AIIEKTPOIHEPTUH B IOBCETHEBHOI
KHU3HU

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324




21

22

23

24

25

26

27

28

29

30

MexaHn4YecKH€e BOJHBI, YCIOBUS
pacmnpoctpanenus. [lepuoa. Ckopoctsb
pacnpocTpaHEeHUs U JUIMHA BOJIHBI.
[Tonepeunsie U TPOIOJIBLHBIC BOTHBI

3Byk. CkopocTb 3ByKa. [ poMKOCTh
3ByKa. Bricota ToHa. TemOp 3ByKa

DNeKTpOMarHUTHbIE BOJIHBI, UX
cBoMcTBa U ckopocTh. [Ikama
ANEKTPOMArHUTHBIX BOJH

[IpuHIHMIIBI pagnoOCBA3U U
TCIICBUIACHUSL. Pa3BI/ITI/I€ Cpe[[CTB
cBs3u. Pagnostokamust

Konrponsnas padora «Konebanus u
BOJTHBD»

[IpsimonuHEtHOE pacIpoCcTpaHEHHE
CBETa B OJJHOPOJIHOM cpene.
ToueuHsbIil HICTOYHUK cBeTa. JIyd
CBeTa

OrtpaxeHue cBeTa. 3aKOHbI
oTpakeHus ceeta. [loctpoenue
M300paXEHU B IMJIOCKOM 3epKaje
[Ipenomnienne ceera. [lonHoe
BHYTpeHHee oTpakeHue. [IpenenbHblii
yTOJI [TOJIHOTO BHYTPEHHETO
OTpaKCHHUS

JlabopaTtopHnas pabota «M3mepenue

IOKas3aTcyid MPEJIOMIICHUA CTCKIIa»

JIunzsl. [Toctpoenue n3odpaxxeHuil B

bubmuoreka [JOK
https://m.edsoo.ru/ff0cca54

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cccOc

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ccfe)

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc618

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd350

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd4e0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cd7f6

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cd67a

Bbubnuoreka [JOK




31

32

33

34

35

36

37

38

39

nuH3e. opmyJiia TOHKOH JIMH3BL.
VYBenu4ueHue JuH3bI

JlaGopaTtopHnas pabota
«HcciaenoBanue CBOMCTB
M300paKeHUI B TUH3AX)

Hucnepcus cBeta. CII0OKHBIN cOCTaB
oenoro cBeta. L[et. JJaboparopras
pabora «Habmronenue aucnepcun
CBETa»

Wutepdepennms cera. Audpakius
ceta. Jnppaknuonnas pemeérka

ITonepe4HOCTH CBETOBBIX BOJIH.
ITonspusanus ceera

OnTuyeckue MpuOOPHI U YCTPOMCTBA U
yCIIOBUS UX O€30MacHOr0 MPUMEHEHUS

FpaHI/IHI)I MMPUMCHUMOCTHU
KJIacCHYeCKOW MexaHukH. [locTynarsl
CIIeIMaIbHON TEOPHUH
OTHOCHUTEIILHOCTH

OTHOCUTENBHOCTh OIHOBPCMCHHOCTHU.
3aMeI[J'I€HI/I€ BPEMCHHU U COKpaICHUC
JJINHBI

OHeprus U UMILYJIbC PEISITUBUCTCKOM
yacTULbl. CBS3b MACCHI C SHEPTUEN U
HMITYJIbCOM. DHEPIUsl MOKOS

Konrponsnas padora «OnTHKa.
OcHOBBI CIELIMANIBHOM Teopun
OTHOCHUTEJILHOCTH»

https://m.edsoo.ru/ff0cddle

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0ced22

bubmuoreka [JOK
https://m.edsoo.ru/ff0cf02e

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cf862

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cfa42

bubmuorexa [JOK
https://m.edsoo.ru/ff0cfc68

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cf610




40

41

42

43

44

45

46

47

48

49

®oronsl. opmyna [Inanka. Dueprus
U UMITYJIbC ()OTOHA

OTKpbITHE U UCCIIEJOBAHUE
¢doroaddexra. OnbiTer A. T
CroneroBa

3akonbl porodddekra. YpaBHCHHE
OitamreriHa s potodrddexra.
«Kpacnas rpanuma» porodrddexra

Hasnenue cBera. OnwiTer [1. H.
JleOeneBa. XuMHUUECKOE JeliCTBUE
cBeTa

TexHuueckue ycTponucTea u
MPAKTUYECKOE MPUMCHEHUE:
(dhoTorIeMEeHT, POTOTATUHK,
COJTHEYHast OaTapesi, CBETOIUO]T

Perrenue 3agau mo reMe «JIeMEHTHI
KBAHTOBOW OIITUKN

Monens atoma TomcoHa. OnBITEI
Pezepdopna mo paccessHUIO O-9aCTHII.
[InanerapHas Mmoaenb aToma

[Toctynater bopa

N3nyuyenue u norsiomenue GoToHOB
MpY MEPEXOEe aToMa C OJHOTO YPOBHS
SHEpPruu Ha Ipyrou. Buasl ciekTpos
BomnoBele cBoiicTBa YacTHIl. BOTHEI
ne bpoiura. KopryckynsipHo-
BOJIHOBOM Jtyanu3M. COHTaHHOE U

bubmuoreka [JOK
https://m.edsoo.ru/ff0cfel6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cffc4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d015¢

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0d04a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0302

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d091a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0dOafa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0dOafa

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0d0ca8




50

51

52

53

54

55

BBIHYKJACHHOC U3JTY4YCHHC

OTKpbITHE paTMOAKTUBHOCTH. OMBITHI

Pesepdopna no onpeneneHnio cocraBa

PAaAUOAKTUBHOI'O U3TYyYCHUSA

CgoiicTBa anbda-, 6era-, ramma-
n3ny4deHus. BiusHue
PaauOAKTUBHOCTH HA KUBBIE
OpraHU3MBbI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oromel. Anbda-pacma.
DNEeKTPOHHBIM U NO3UTPOHHBIN OeTa-
pacnaz. ['aMmma-usnydyeHue

DHeprusi CBsS3U HYKJIOHOB B si/Ipe.
Snepubie peakuuu. S nepHbiin
peakrop. [Ipo6iieMbl, TepCIIeKTHBEI,
JKOJIOTUYECKHE ACTIEKTHI SI€PHOI
SHEPIreTHKHU

OnemeHTapHble YacTULIbl. OTKpBITHE
Mo3uTpoHa. MeTo sl HaOIIOICHUS U
perucTpamuu 31eMEHTapHbIX YaCTHILL.
Kpyrasiit cton « @yHaaMeHTanbHbIE
B3auMoOeicTBUA. ENUHCTBO
(bu3MUecKoi KapTUHBI MUPaY

3TaHI)I pa3BI/ITI/I$I aCTpOHOMI/II/I.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHUE acTpOHOMHUH. Bun
3B&3mHOTO Heba. Co3Be3aus, ipKue
3BE3/IbI, INIAHETHI, UX BUIUMOE
nBmkeHue. ColnHevHast CHCTEMa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

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

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

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




56

57

58

59

60

61

62

63

64

Connue. ConHeyHasi akTUBHOCTb.
Ncrounuk sHeprun CosHLA U 3BE3]T

3BE311BI, UX OCHOBHEIE
XapaKTEPUCTUKU. 3BE3/bI [TIaBHOU
MIOCJIEZI0BATEIbHOCTU. BHyTpeHHee
cTpoeHue 3B€311. COBpEMEHHBIE
IIPEICTABICHMSI O IPOUCXOXKIEHUU U
sposrrorni CoutHIa U 3BE3

Muieunsiii [1yte — Hama ["anakrtuka.
ITonoxenne n nBuxenue CosHLa B
lNanaxruke. I'anaktuku. Y€pHbie
JBIPBI B IPAX TaJaKTUK

Bcenennas. Pazberanue rajgakTuk.
Teopus bosbiioro B3peisa.
PenukToBoe n3nyuyeHue.
MerTaranakTuka

Hepemiennsie mpoGieMbl acCTpPOHOMUU

Konrtpomnbnas pabora «DneMeHTHI
ACTPOHOMHUHU U aCTPOPUIUKID)

O6o06maromuit ypok. Pons pusuku n
aCTPOHOMMHU B 3KOHOMUYECKOH,
TEXHOJIOTUYECKOM, COIMAIbHON 1
THYECKON chepax AesITeIbHOCTH
9enoBeKa

O6o6maromuit ypok. Poib u Mecto
(bU3HUKYU ¥ aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

O6o06matomuii ypok. Posb



65

66

67

68

¢uznveckoit Teopun B HopMUpOBAHIH
MPeJCTaBICHUN O (PU3NIECKOM
KapTHHE MHpa

O6o6maromuii ypok. Mecto
(dbu3nueckoil KapTUHBI MHUpa B 00IIEM
Ps1y COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEJCTABICHUN O IPUPOJIE

Pe3epBHbIil ypok. MarauTHoe mosie.
DneKTpoMarHuTHasi UHAYKIUs

Pesepubiit ypok. Ontuka. OCHOBBI
CIIELIMAIbHON TEOPHUH
OTHOCHUTEIBHOCTH

Pezepubiii ypok. KBanroBas ¢usnka.

DneMeHThl aCTPOHOMUU U
acTpOpU3UKH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

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







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

» dusuka, 10 krace/ Mskumes I'.51., byxosues b.b., Corckuit H.H. ox
penakmueit [TapdentreBoii H.A., AkninonepHoe o6mecTBo «M31aTenbcTBo
«ITpocsenieHue»

» ®usuka, 11 kmace/ Mskumes I'.J1., Byxosues b.b., Yapyrua B.M. nox
penakmueii [TapdenTreBoit H.A., AknimonepHoe o6mecTBo «31aTenbcTBo
«IIpocsemeHue»

METOAUYECKHE MATEPHUAJIbI 1JIAA YUUTEJIA

» OenepanbHas pabouas nporpamma | Gusuka. 10-11 kimaccsl (6a30BbIN YPOBEHB);
» Gusuka. 10 kinacc. CamocTosATeNIbHBIE U KOHTPOJbHBIE padoThl. EptoTkun E.C.,
Eprorkuna C.I'. (2018, 96¢.)

» Gusuka. 10-11 knaccel. [loypounoe mianupoBanue K yaeOHuKy MsikuiiieBa
I'.41., byxosuesa b.b. u np. - Illunos B.®. (2013, 128c.)

» Guszuka. KoHTponb 3HaHMi, yMeHUH U HaBbIKOB yudamuxcs. 10-11 kiaccsl.
3a6otun B.A., Komuccapor B.H. (2008, 64c.)

» Gusuka. 10 kimace. Terpanp st naboparopusix padot. [lapdhentreBa H.A.
(2012, 48c.)

» ®usuka. 10 kmacc. [Toypounsie pazpaboTku k yueOHuKy Mskuesa [". 4. -
Caypos [0.A. (2015, 272c.)

* TemaTuyeckue KOHTPOJIBHBIE U CAMOCTOSITENIbHBIE paboThI Mo pusuke. 10 kiacc.
I'pomuiera O.U. (2012, 192c¢.)

* Coopnuk 3agau no pusuxe. 10-11 xnaccel. I'pomuesa O.U. (2015, 208c¢.)

» dusuka. 3amaunuk. 10-11xm1. PeimkeBuy ALIL (2013, 192c¢.)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

» bu6mmoreka [{OK https://m.edsoo.ru

» GenepanbHpIi MHCTUTYT MEAaroruyeckux n3mepenui https://fipi.ru/
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