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MNOACHUTEJIBHASA 3AIINCKA

[TporpamMma 1o ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHMs pa3pabOTaHa Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3yibpTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM IMporpaMmsl, npeacraBieHHbIXx B OI'OC
COO, a Takxke c ydy€toM (QenepanbHON paboyeil MporpaMMbl BOCIUTAHUS U
KOHLENIUM IpenofaBaHus yueOHoro npeamera «®dusmka» B 00pa3zoBaTENIbHBIX
OpTraHU3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
o0Opa3oBaTebHbIE TPOrPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JECSATEIILHOCTHOTO
nonxona. IIporpamma mo ¢usuke coorBercTByeT TpeboBanusim ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBsI3e (DU3BUKM C €CTECTBEHHO-HAy4YHBIMU Y4e€OHbIMM mpenMeramu. B Helt
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[TporpamMma 1o (pusmke BKIIOYAET:

e [IJITAHUPYEMBIE PE3YJbTaThl OCBOCHUS Kypca (U3UMKU Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0J1aM 00yUYEHUS;

e coziepikaHne yueOHoro npeamera « Pu3nkay 1mno rojgaM o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MNPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromiem mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoLni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKHUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJICHUM, H3ydaeMbIX XHUMHEH, OUOJOTHEH,
dbusnyeckoir reorpadueir w actpoHomued. Mcmonb3oBaHHE W AKTHBHOE
OpUMeHeHue (U3NYECKUX 3HAaHMM  Ompenenser Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTuKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOMCTBAMU M APYTHX.
N3ydyeHne (UMK BHOCUT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa oOydarolmuxcs, B (OPMUPOBAHHWE YMEHUH NPUMEHSTh
HAy4YHbI METOJI MO3HAHUS MPY BBINOJHEHUN UMHU YUYE€OHBIX UCCIEA0BaHUM.

B ocHOBy kypca (usuku s YpOBHsSI CpeaHero oomero oOpa3oBaHUS
MOJIOKEH pAd UACH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MTOCTPOCHMUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCA JIOTUYECKU
3aBEPILIEHHBIM, OH COJEPKUT MaTepual U3 BCeX pa3iesioB (PU3MKHU, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoesn cenepanuzayuu. B cooTBeTcTBUM € HeW MaTepuan Kypca (HU3HKHU
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs



dbopMHUpOBaHKE MPEICTABICHUNA O CTPYKTYPHBIX YPOBHSX MATEPHUH, BEIIECTBE W
noJie.

Hoes eymanumapuzayuu. EE peanuzanms mpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc ©&usukum mpepmosiaraer
3HAKOMCTBO C IIUPOKUM KPYIrOM TEXHHUYECKUX U TEXHOJOTHUECKUX MPUIIOKECHUN
W3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJICpKaHMsI, TOCBSIIIEHHBIX HJKOJIOTMYECKUM TpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXKe OOCYKICHUS
npo6JieM paloOHAIBHOTO MPUPOIONIOIB30BAHUS U HKOJIOTHYECKOM 0€30IacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBISAIOTCS (U3UUEecKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOCHUSI (PU3UUECKON TEOPUHU, POJIU (PYyHIaAMEHTAIBLHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEJCTaBICHUSX O TMPHUPOJE, TpPaHUIIAX
NPUMEHUMOCTH TEOPUH, JJIA OINUCAHUA €CTECTBEHHO-HAYYHBIX SIBJICHUNA U
IIPOIICCCOB).

CUCTeMHO-AeSTENBHOCTHBIN TOJX0/I B Kypce (U3UKU peaiu3yeTcs MpexkIe
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYarolUXCsl.
Jnst  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(pOHTAIBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB M JabOpaTOpHBIX padoT,
KOTOpBIE B mporpamme no (usuke oObeIUHEHBI B OOLIMKA CIHCOK YYCHUUYECKHUX
MpPaKTUYECKUX padoT. BhigeneHue B yka3aHHOM MepeyHe J1abopaTOpHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HMCXOJsd U3 OCOOCHHOCTEW IUJIaHUPOBAHMS W
ocHamieHuss kabunera Qusuku. IIpu 3TOM oOecrmeunBaeTCsi OBJIAJICHUE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUTH KOCBEHHBIE W3MEPEHUs, HUCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHHE YIENSAETCS PEHIEHUIO PACUYETHBIX WU Kauy€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacdyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 3a/1a4d C SIBHO
3aIaHHON (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIINE MPUMEHSATh U3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeia Kypca, TaK W MHTETpUpPYs 3HAHUS W3
pa3HBIX pasnaesioB. sl KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIIOTCS 3aJlaHUsI HA
oObsICHEHHE TPOTeKaHUs (U3MYECKUX SIBJICHUM M TPOIECCOB B OKPYXKaIOIIeH
JKU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOACIU JUIS CUTYyallMu MPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepHalbHO-
TEXHUYECKOMY OOECIEUYeHHI0 Yy4eOHOTO Tpoliecca 0a3oBBI YpOBEHb Kypca
(bU3MKY Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus JOKEH U3YYaThCsl B YCIOBHSIX
MpEeIMETHOr0 KaOuHeTa (U3HKK WIA B YCJIOBHUSX MHTETPHPOBAHHOTO KaOWHETa



MIPEAMETOB €CTECTBEHHO-HAYYHOTO IHKiIa. B kabunere (Qu3Mku HAOMKHO OBITh
HE00X0AMMOe J1labopaTopHOE O0OpYAOBaHWE ISl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy1I0BaHHE.

JleMmoHCTpanimoHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe 1o (U3HKE KIIOYEBbIX JIEMOHCTpanui s
UCCJICIOBAHMSI  M3y4YaeMbIX  SIBIEHHA ©  MPOIECCOB, OMIUPHUYECCKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopaTopHoe 00OpymOBaHHWE IS YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTCcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB W OOCCIICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
7a00paTOpHOTO O00OPYMOBAaHMS JOJIKHBI OBITH TOCTPOCHBI HA KOMILJIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOPATOPHUIA.

OCHOBHBIMHU TEJIIMHU U3y4eHUsI PU3UKHU B 0011eM 00pa30BaAHUU SBIISIFOTCS:

e popMUpOBaHUE HWHTEpPECa W CTPEMJICHHUS OOyYaIOMIMXCA K HAyYHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX MHTEJUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e Pa3BUTHUE MPEJCTABICHUNA O HayYHOM METOJIE MO3HAHUS M (POPMUPOBAHUE
HCCIIEIOBATENFCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSM;

 opMupOBaHUE HAYIHOTO MHUPOBO33PEHHS KaK pe3yibTaTa U3yYCHHUS OCHOB
CTPOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

o popMHUpOBaHWE YMEHHUW OOBSICHATH SIBJICHUS C  HCIOJIb30BAaHUEM
bU3MYeCKUX 3HAaHUHN ¥ HAYYHBIX JOKA3aTeIbCTB;

e popMHUpOBaHUE TPEACTABICHUA O pONHM (UIMKU JUISI PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne STUX 1eNield oOecreunBaeTCsl pPeleHueM CIeAYIOMUX 3a1a4d B

npouecce U3y4eHus Kypca GU3MKU Ha ypOBHE CPEAHET0 00111ero 00pa3oBaHus:

e MPUOOpPETEHNE CUCTEMBI 3HAHUN 00 O0NMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpUsIX, BKIIOYAs MEXaHWKY, MOJEKYISIpHYIO (U3HKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U SJIEMEHTHI aCTPOPU3UKH;

e popMUpOBAaHHE YMEHUU TPUMEHATH TEOPETHUECKUE 3HAHUS IS
OOBsSCHEHHS (PU3WYECKUX SABJICHUH B TPUPOAEC W IS TPUHATHA
MPAKTUYECKUX PELIEHUM B MIOBCEAHEBHOW KU3HU;

¢ OCBOCHHE CIIOCOOOB pEIICHHS pa3IMYHbIX 3aJad C SBHO 3aJaHHOU
bu3nyeckoil MOAENbI0, 3aJady, MOAPa3yMEBAIOIIUX CAMOCTOSTEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHM 3a1a4H;

e IOHUMaHHE (PU3HUECKHX OCHOB W TPHUHITUIIOB JCHCTBUS TEXHUYCCKUX
YCTPONCTB M TEXHOJOTUYECKUX TMPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO

cpeay,



e OBJIAJICHUE METOJaMHU CaMOCTOSITEJIPHOTO TUIAHUPOBAHUS W TIPOBEIICHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a M HMHTEpIpeTaluu UHbOpMaIu,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3/IaHUE YCIIOBUM JJIsl pa3BUTUS YMEHUH MPOEKTHO-HUCCIEA0BATEIIbCKOM,

TBOPYECKOU J1€ATEbHOCTH.

Ha usyuenune ¢usuku (6a30BBI YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
obOpazoBanus oTBoAuTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 4aca B HeEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennmaraemerii B mporpamMme 10 (U3MKE TMepedeHb JIAOOPATOPHBIX M
MPAKTUIECKUX pPaldOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHTENb JEIaeT BBIOOP
MpoOBeNCHHsT JTa0OPATOPHBIX pPabOT U OMBITOB C YyYETOM HWHIWBHUAYATbHBIX
0COOEHHOCTEH 00yJaromMXCcsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®dusrka — Hayka o npupone. HaydHble METOABI IO3HAHUSA OKPY’KAOILETO
mupa. Ponp JKkcnepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUS IIPUPOABI.
OKCIIEpUMEHT B (pU3HKE.

MonenupoBanue (uU3NYECKUX SIBJIEHUM M mporeccoB. HayuHble T'MIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPUH. I'paHUIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponbe u Mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPBI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema otcuéra. Tpaekropus.

[lepemernienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
YCKOPEHHE MaTe€pUaJbHOW TOYKH, MX TMPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
ClioxeHue nepemMenieHuil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMElICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonmHenHoe  nBWKeHHE. JIBMKEHHE  MATEpUANIBHOW  TOYKHA IO
OKPYKHOCTH C ITOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIB>)KECHUE CHAPSIOB, LICMTHbIC U PEMEHHBIC MEpEIayun.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUS.

[IpeoOpazoBanue IBUIKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIICHHOTO TOJA YrioM K TOPU3OHTY H
TOPU30HTANBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.

HamnpagpieHue CKOpoCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonvl



N3ydyeHne HEpaBHOMEPHOTO ABHXKEHHS C LEJIBK) ONMPEACICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE paBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU KUIKOCTH.

N3yuyenue aBuKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBbid  3akoH  HproToHA.
HMHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpuniun cynepno3unuu cui. Bropoi 3akon HeroToHa
JUI MaTEpUAIIbHON TOUKHU. Tpetnit 3akoH HeroTOHA 1711 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuna Tsbkectn. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUS U cuiia TpeHus nokosd. Koaddunuent tpenus.
Cuiia conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cuJlbl OTHOCUTENBHO OcH BpamieHus. llnedo cunbl. VYcnoBus
paBHOBECHUS TBEPAOIO TEJIA.

TexHn4eckrue YCTpOWCTBA W NPAKTUYECKOE TPUMEHEHUE: TMOAUIUITHUKH,
JIBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTte. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBusl paBHOBECHUs TBEPAOTO Teiia. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yuyenue aBmKeHUs: OpycKa 1Mo HAaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

HccnenoBanne yclIOBHM PaBHOBECHS TBEPAOTO TeENA, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3akonbl coxpaneHus 6 MexaHuKe

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MATEpUAbHBIX TOYEK.
NMnynbe cuiibl U1 MU3MEHEHUE HUMITyJibCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.



Pa6ota cunbl. MOIIHOCTE CHITBI.

Kunernyeckass sHeprus MarepuajqbHOM TOukH. Teopema 00 H3MEHEHUH
KMHETHYECKOW SHEPIHH.

[ToTennmansHas DHEPTHSL. [ToTeHnmansHas DHEPTHUS yIpyro
nepopMUpOBaHHON  mpyxuHbl. lloTeHuumanbHas  SHeprus Teda  BOJIU3HU
IIOBEPXHOCTU 3EMIIU.

[ToreHunanpHble W HENOTEHUUalbHble  cuibl.  CBsi3b  paboOThI
HEMOTCHIMAIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKOM JHEPIrUHM CHCTEMBI TEIL
3aKOH COXpAaHEHUs] MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCcTpOMCTBA M NPAKTUYECKOE INPUMEHEHWE: BOLOMET, KOMED,
NPYKUHHBII MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBI>KEHHE.

[lepexon moTeHLIMANbHON SHEPTUH B KHHETUYECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomoi

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBA3M pabOTHl CUJIBI C U3MEHEHHEM MEXAaHUYECKOW 3HEPIruu
TeJIa Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'YTa.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS H
B3aUMOJECUCTBUSA 4YacTUIl BemiecTBa. Moaenu CTpOEHHUsI ra3oB, KHUIKOCTEU H
TBEPJBIX TET U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ITUX Mojeneil. Macca u
pa3mepsl Monekyi. KonnyectBo BemectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.

Mopens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETHYECKOW TEOPHH HACAIBHOTO raza. AOCONIOTHAas TeMIliepaTypa Kak Mepa
CpeOHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABMXKEHMs vactul rasa. lllkarma
temneparyp KeneBuna. ['a30Bble 3akoHBI. YpaBHeHUe MenneneeBa—Knanenpona.
3akoH [lanbToHa. M30mpouecchl B UACATbHOM Ta3e C MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpelncTaBlieHHEe H3OMPOLECCOB: H30TEPMa, H30X0pa,
n3o0dapa.

TexHudeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnwITHl, JOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BelmecTBa, (ororpadun
MOJIEKYJI OPraHUYECKUX COCTMHEHUM.

OnwiThl 10 U PY3UN KUAKOCTEH U Ta30B.



Moaenb 6pOyHOBCKOTO IBHKCHHSI.

Mogaens onbita IlITepHa.

OnbITHI, JIOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUSI.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJIEHHUS ra3a Ha CTEHKH COCY/Ia.

OnpITel, WUIIOCTPUPYIOIINE YPaBHEHHWE COCTOSIHHUS HACAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, TaBJICHUS U TEMITEPaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHogbl mepmoOuUHAMUKU

TepMmoanHaMuueckass cucrema. BHYTpeHHSE SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U crioco0bl e€ n3mMeHeHus. KomnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEallbHOro  rasa. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyYCHHUE. Y IeNbHASI TEIIOEMKOCTh BELIECTBA.
KonruecTBO TEIIOTH pH TEIIONEPENAYE.

[Tonsitue 006 ammabatHom mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[IpumeHneHnue mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoueccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh IPO1IECCOB B IPUPOIE.

TemoBpie  mammHbl.  [IpuHOUNBI  JEWCTBHUST  TEIUIOBBIX  MAIIWH.
[IpeoOpazoBanusi 3HEpPTUM B TEIUIOBBIX MamuHax. KosdduiuueHT mnosie3Horo
nevictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodphuuMeHT MOJe3HOTrOo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEPruy Tela MPH COBEPIICHUU PAOOTHI: BBIIET
npoOKku U3 OyTBUIKM TOJA JEUCTBHEM CXATOTO BO3JyXa, HarpeBaHue >pupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

M3MeHeHne BHYTpEHHEN SHEPIuM (TEMIIepaTypbl) Tela IpH TeIUIonepeiaye.

OnpIT 1Mo anauabaTHOMY pACHIMPEHHIO BO37AyXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mogenu napoBoil TypOHHBI, TBUTATEIISI BHYTPEHHETO CTOPaHusl, pEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenue yaeapHON TENI0EMKOCTH.

Tema 3. Acpecammnsie cocmosanus eewyecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u KoHneHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEIIbHAsA BJIAXHOCTh BO31ayxa. HaceimeHHsli map. YxaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUSI OT JaBJICHHUS.



Tsépnoe Teno. Kpucrannmmyeckue u amopHbie Tena. AHU30TPONHS CBOHCTB
kpucrawioB. JKunkue xpucramisl. CoBpeMeHHble Marepuaisl. llnaBnenue un
KpUCTaJIM3anus. Y enbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHUYecKue yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU IOJIy4EHUS] COBPEMEHHBIX MaTE€pUaloB, B
TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOT M.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX NTAPOB.

Kunenve npyu NnOHM>KEHHOM JaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HabGnronenue HarpeBaHus U IJIABJIECHUS KPUCTAUIMYECKOrO BEIIECTBA.

JleMOHCTpanust KpuCTaoB.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomul

M3mepeHre OTHOCUTENIBHOM BIAKHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMuKAa

Tema 1. dnexkmpocmamuxa

OnexTpuzanmst Tesl. OJIEKTpUYECKWi 3apsan. JlBa BHIA DIEKTPUYECKUX
3apsAn0B. IIpOBOJHUKH, IUAIEKTPUKU M TOJYNPOBOJAHHUKU. 3aKOH COXPAaHEHHS
IIEKTPUYECKOTO 3apsija.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbI AIEKTPUYECKUM 3apsia.
Onektpuueckoe mone. Hanpspk€HHOCTE  Anexkrtpudeckoro  moisa.  [IpuHnun
CYNEPIIO3ULIMU DJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
TIOJISL.

PaGora cun  anektpoctatudeckoro  mosis.  [lorenuwman.  PasHocTh
NOTEHIHANOB. [IpOBOJHUMKM M JUANEKTPUKKM B AJIEKTPOCTATUYECKOM TOJIE.
Jvanexrprdyeckast MPOHULAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpA.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHru4ecKkue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHE: DJIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJIEHHUE 3JIEKTPOIpHOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIlIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

VY CTpOoNCTBO 1 MPUHLMI IEUCTBUS JIEKTPOMETPA.

BzaumopaencTBre Ha3JIEKTPU30BAHHBIX TEII.

DJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEJ.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTpOCTAaTUYECKAs 3alIUTA.

JIMDNEeKTPUKH B AIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTtopa OT IUIOIIAAH
IUIACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOTO KOHJIEHCATopa.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul



N3mepenne 21eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiii 21ekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOIO TOKAa.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxkenue. 3akon OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE COIMPOTUBIICHHE. YIEIBbHOE CONPOTHBIECHUE BELIECTBA.
[TocnenoBaTenpHOE, TapaIEIbHOE, CMEIIAHHOE COEIUHEHUE TTPOBOIHUKOB.

PabGora »snextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MoIIHOCTD
AIEKTPUYECKOTO TOKA.

DNEeKTpOABMXKYLIasl Cuila M BHYTPEHHEE CONPOTUBIECHUE MCTOYHMKA TOKAa.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIEKTpU4YecKol nenu. KopoTkoe 3aMbIKkaHue.

DOneKkTpoHHass  MNPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBHUCHUMOCTH
COMPOTHUBJIEHUSI METAJUIOB OT TeMrepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKUU TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

IlonynpoBOJHUKMY. CoOcTBeHHas U pUMeCHast MIPOBOJAUMOCTh
noJIynpoBogHUKOB. CBolicTBa p—N-nepexona. [loaynpoBogHUKOBBIE TPHUOOPEI.

DONEeKTpUYeCKUd TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEKTPOIINTUYECKAS TUCCOLUALUA. DIEKTPOIIU3.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpPOMCTBA M IPAKTUYECKOE NPUMEHEHHE: aMIIEpMETP,
BOJITMETpP, PEOCTaT, HWCTOYHHKU TOKa, OAJIEKTPOHArpeBaTElbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTPOBOAHUKOBBIN TNOM, FalbBaHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKA U HAIIPSKEHUSL.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOILIA/IN TIONIEPEYHOI0 CEYEHUs U MaTepHraa.

CMelanHOE COeIMHEHNE TPOBOIHUKOB.

[Ipssmoe wW3MepeHue dIEeKTpOABWXKYIIEW cuiibl. KopoTkoe 3aMblkaHue
raJlbBAaHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

W ckpoBoii paspsa ¥ NPOBOJANMOCTb BO3yXA.

OHOCTOPOHHSISI TPOBOUMOCTD AHOJIA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne cMEmaHHOr0 COEIMHEHUS PE3UCTOPOB.

W3mepeHne 35IeKTPOABUKYIIEN CUJIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

HaoGmronenne amekTpoimsa.

MesxknpeaMeTHbIe CBSI3H



Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsa B 10 kiacce ocyliecTBIsIETCS €
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOTHH, XUMUH, TeoTrpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nowsimusi, CBSI3aHHBIE C HU3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (pu3amyeckas BEIMYMHA, 3aKOH,
Teopusl, HaAOIOJICHUE, SKCIIEPUMEHT, MOJICIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: penieHWe CHUCTEMbl YpaBHEHHUH, JIMHEHHas (QyHKIUS,
napaboia, runepooia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMKEHUE B KHUBOW mpupojae, Auddysusi, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH WU
ra3oB, 3JICKTPUYECKHE CBOWCTBA METAJUIOB, J3JIEKTPOJMTHYECKAS IUCCOLMALMA,
rajbBaHHKA.

l'eoepaghus: BaxXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: mpeoOpa3OBaHUE JBHKEHUH C HCHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpPEeHUS B TEXHHKE, IOJIIMIIHUKM, HMCIOJb30BaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JIBHUraTeilb BHYTPEHHETO
cropanusi, mapoBasi TypOUHa, OBITOBOM XOJOJIMUIBbHUK, KOHJIULIUOHEDP, TEXHOJIOTHH
MOJIYYEHUS] COBPEMEHHBIX MAaTEpHaloB, B TOM YHCIE€ HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPHUOOpPOB,
KCEpOKC, CTPYHHBIH MIPUHTED, ANIEKTPOHArpeBaTENbHbBIC npuoOopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBaHUKA.

11 KJIACC

Paznen 4. JaekrpoauHamMuka

Tema 3. Macnummnoe none. I1eKmpomMazHUMHAA UHOYKUUSA

[ToctostHHbIE ~ MarHUTHL.  B3anMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHomn cynepno3unuu
MarHuTHBIX nosied. JInHMKM MarHuTHOM WMHAYKUWU. KapThHa JUHUNA MarHUTHOMN
WHYKIUU TO0JIS MOCTOSHHBIX MarHUTOB.

MarautHOE T1I0J€ TIPOBOJHHMKA C TOKOM. KapTMHa JMHUN WHIYKIUA
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaelcTBue mpoOBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HalIpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HallpaBJieHUE. [[BUKEHHUE 3apsSAKEHHON YaCTUILIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.



SIBeHMe 3JIEKTpOMArHMTHOM HMHAYKIMHU. IlOTOK BEKTOpa MAarHUTHOM
MHAYKIUAKW. OJIEKTPOABMKYIAS CWia HWHAYKUUM. 3aKOH HJIEKTPOMArHUTHOU
nHaykuuu Papajes.

BuxpeBoe nsnekTpuyeckoe IMoje. OJCKTPOABWKYIIAs Cuia HWHAYKIHUU B
MIPOBOJIHUKE, IBUKYIIIEMCS TTOCTYIIATEIBLHO B OJJHOPOJHOM MarHUTHOM MOJIE.

[Ipasuno Jlenua.

NHAYKTUBHOCTh. SIBJE€HHME CAMOMHIYKIMHU. OJEKTPOABMXKYIAsg CHJIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHudeckrue yCTpOMCTBA W MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHBIC
MArHUThI, BJEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUll, UHIYKIHOHHAS I1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIMHMY MHIYKIIMU MarHuTHOTO MOJIA.

BzaumopericTBre 1BYyX MPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JlerictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHAH OT CKOPOCTH U3MEHEHUSA
MarHMTHOTO MOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, n1abopamoptvle pabomol

N3yyeHrne MarHuTHOIO TOJI KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUNHbIE KONE€OAHUS

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konebanus. [lepmona, wacrora, amrumryga u ($aza KoieOaHUU.
[Ipy>XHHBIN MasTHUK. MareMaTH4eCKUii MasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJ€OaHUS B
UJCIbHOM KOJIeOATeIbHOM KOHTYype. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUU B UJCATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpeacraBnenue o 3aryxarouux KoyueOaHUsAX. BbIHYKIEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJeOaHMUs.



[lepemennbiii  TOK. CHUHYCOMJANbHBIM IEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOLIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKECHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U MOTpeOICHUE IIEKTPUUECKON
SHEPIruM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE JIEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue ycCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: SIICKTPUUYECKUIMA
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOAaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

HaOnronenue 3atyxaromux KojieOaHuid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HabGmronenue pe3onanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcumnorpaMMsl (3aBUCHUMOCTH CUJIbI TOKA U HANPSHKEHUS. OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHaHCc mpu MOCIENOBATEIBHOM COEAUMHEHUU PE3UCTOPa, KATYLIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb IMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

HccnenoBanre 3aBUCUMOCTH MEpUOA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccnmenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCIENOBATENBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTyIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazcHUMHbLE 0JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBI. [lomepeyHble W MPOAOJBHBIE BOJIHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3ITyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XXEHUE, MPEJOMIICHUE, MOspu3aIus, nudpaxius,
untepdepenius. CKoOpocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana 3eKTpOMarHUTHBIX BOJH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUA. Paguookanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuyeckue yCTpPOMCTBA M TMPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTUKA B TEXHUKE M MEAUIMHE, pajaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.



KoneOGmromnieecs Teao Kak HICTOYHHUK 3BYKa.

HabGnronenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepennnu u audpakiuid MEXaHU4ECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGnrogenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanre  CBOMCTB ~ AJEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
peoMIICHUE, MOJSIpU3anus, AMPpakius, HHTepPepeHus.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETAa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3oOpaxkeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBera. CrnoxxHbIi cocTtaB Oenoro cseta. LIBer.

CoOuparoniie ¥ pacceuBaroniue JuH3bL. ToHkas JsuH3a. DoKycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOW JuH3bL. [locTpoenue uzoOpaxkeHHil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMOAEHUS MAaKCUMYMOB M MHUHHUMYMOB B HUHTEP(PEpEHIIMOHHON
KapTUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBIN amnmapaTr, MHKPOCKOM, TEJIeCKOI, BOJOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETa.
OnTuyeckue mpuodOpBHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

HaGmronenue natepdepeHinm caera.

Hab6mronenune nudpaxium ceera.

HabGmronenne nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomy4yeHue cexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEIIETKH.



HaOnronenue nossipu3aiiv CBETa.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol
N3Mepenue rnokaszaress NpesIoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB M300paKEHUHN B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeHUAJIBHON TEOPHUH OTHOCHUTEIBLHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTymaTel
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTU. 3aMEJIEHUE BPEMEHH M COKpAIICHHUE
JUTUHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs3b MacChl C JHEPrUer U UMITYJILCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTUS
ITOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €T0 YACTOTOM. DHEPTHS
U UMIyJbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3akoHBI
dotorpdekra. YpaBuenue DuHmTeitHa st hoToddpdexra. «KpacHas rpanHunar
dboToaddexra.

Jasnenue ceera. OnwiThl I1. H. JIeOenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuuecKkue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®oT0o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
IImanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u mnorionieHue
(GhOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHS DHEPrHHM Ha Jpyroil. Buisl
criekTpoB. CIIEKTp ypOBHEW SHEPTUHU aTOMA BOJAOPO/IA.

BosHoBBIE cBOMcTBa yacTull. BonHel ne bpoinsa. KopnyckynsipHo-BOIHOBOM
JyaJu3M.

CroHTaHHOE U BBIHYKJICHHOE U3ITyUYCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.



OmnpeneneHre JIMHBI BOJIHBI Jla3epa.

HabGnronenue iMHeHyaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIINE CIIOKHOCTh CTPOCHMs sapa. OTKphITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHWio  cocTaBa
panuoakTuBHOrO wu3mydeHus. CBoiicTBa anbda-, Oera-, ramMma-u3IydCHHS.
BiusHMe pagOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa I'eiizenOepra—
WBanenxko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anbda-pacnian. OJEKTPOHHBIA M TIO3UTPOHHBIM Oeta-pacmaa. [amma-
U3IIy4deHHE. 3aKOH PaIMOAKTHUBHOIO paclaja.

OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT macchl spa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

OnemeHTapHbIe YaCTULbl. OTKPBITHE MO3UTPOHA.

MeTobl HaOJIOIEHUS U PETHCTPAIK 3JIEMEHTAPHBIX YaCTHULL.

@dyHaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO PU3NUYecKOl KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHLI.

Yuenuueckuii sxcnepumenm, 1abopamopnsle pabomwl

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

Pa3znen 8. JieMeHTBHI ACTPOHOMUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIanHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
ACTPOHOMHH.

Bun 3B&3mHoro neba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JIBUKECHHUE.

ConHeuHas cucTema.

Cosnne. ConHeuHast akTUBHOCTh. Mctounuk sHeprum ConHUA W 3BE3L.
3BE3bI, UX OCHOBHBIC XapAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IOCJIEIOBATEIBLHOCTH. BHYTpEHHEE CTpOCHHUE
3BE37. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii [lyte — nama I'amaktuka. [lonoxenune u aBwxkeHue CoyHIA B
lNanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sSApax
rajaKkTHUK.



Bcenennas. Pacmupenue Beenennoii. 3akon Xa06ma. Pazberanue rajakTuk.
Teopus bonpiioro B3peiBa. PEMKTOBOE M3ITyUEeHHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaGmronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONpe/ieNICHUs MOJIOXKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro NOyIIapus U IpKUe 3BE3IbI.

HabGnronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O06o0maroniee MOBTOPEeHUE

Ponp ¢u3nku u acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIbHON M ATHUYECKOH chepax AedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
¥ aCTPOHOMHHU B COBPEMEHHOM HAYyYHOW KapTUHE MUPA, POJb (HPU3HUECKON TEOPUHU
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (UINYECKON KapTHHE MHpPA, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJICTABJICHUMN O PUPOJIE.

MexknpeaMeTHble CBA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce oCymliecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMH MaTEMAaTHKH,
OHOJOTHH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumoresza, (uanyeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJIEh, U3MEPEHHUE.

Mamemamuxka: peUIEHHWE CHCTEMBl YPAaBHECHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbLHUKOB,
oTpejieieHHe TUIOMIAIN TIIOCKUX PUTYp U 00BhEMa Tell.

buonoeusa: snektpuueckue SBICHUS B JKUBOW MPUPOJE, KoJieOaTeIbHBIC
JBUKEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBIICHUS B KUBOMU IPUPOAE, NCUCTBUE
paaualyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAILUIUYECKAS] CTPYKTYypa TBEPIBIX
TeJd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHau3.

l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PYII,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTPOINEpenady, TEHEpaTop TMEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENb, WHAYKIHUOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
coJIHEeUHas barapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YPOBHE CpPEIHEro OOIero
obOpaszoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHUS yueOHOro npenmera «Dusukay N0IKHbBI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTH OOYYarouuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHUHCKOIrO OOIIECTBAa, PACIIMPEHUE KUZHEHHOIO
OMbITAa M OMbITA JEATEIbHOCTH B IMPOILIECCE PeaM3alMd OCHOBHBIX HalpaBJICHUM
BOCITUTATEIBHOU I€ATEIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(OpMHPOBAHHOCTh TPAKIAHCKON MO3ULMN 00YYAIOLIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNUCKOI0 OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLICYETIOBEUECKUX TIYMAaHUCTHYECKHX U
JEMOKPATUYECKUX LIECHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpECAaX IPa)kIaHCKOTO
o011ecTBa, y4acTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3aliy;

YMEHUE B3aUMOJIEHCTBOBATh C COLMAJIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHXKEHHSIM
POCCHMCKMX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3STUYECKOTO ITOBECHMS;

CHOCOOHOCTh OLIEHHMBAaTh CUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEIEHUs,
OPUEHTUPYACh Ha MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JIEATEIbHOCTH YYEHOTO;

OCO3HaHUE JINYHOTO BKJIaJ|a B MOCTPOEHUE YCTOWYMBOTO Oy IyILIETo;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUAsl SCTETUKY HAy4YHOT'O TBOPYECTBA,
npUCyIIEro (pU3nyecKoi HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpPEC K Pa3IMYHbIM cdepaMm MnpodhecCHoHaNbHONU AEATEIBHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oyayieit mpodeccun U pea30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE T1JIAHbL;



TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPA30BaHUIO B 001acTU
(GU3HUKYN Ha TIPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

C(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYpPhl, OCO3HAaHHE TJIOOAIBHOTO
XapakTepa dKOJOTHIECKHUX MPodIIeM;

TUTAHUPOBAHKE U OCYIICCTBIICHUE ACUCTBUIA B OKPYXKAIOIICH cpejic Ha OCHOBE
3HAHUS IeJIeH YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIMpEeHHE OIbITa JEATCILHOCTH OKOJIOTHYCCKON HAaIMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UICCKON HAYKH;

OCO3HAaHUE IIEHHOCTH HAy4YHOH JesTeNbHOCTH, TOTOBHOCTh B IPOLIECCE
u3ydeHus: (QU3UKA  OCYHIECTBISTH  MPOEKTHYID M HCCIEOBATEIbCKYIO
NeSATEeIbHOCTh UHIUBUIYATIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS
ba3zoBble 1ornyeckue AecTBU:
CaMOCTOATENLHO  (QOpMYyJIMpOBAaTH W aKTyaJlU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEENATh 1€ JCSITeNIbHOCTH, 3aJaBaTh MapaMmMeTpbl M KPUTEPUU HX
TOCTYKCHHSI,
BBISIBIIATH  3aKOHOMEPHOCTH W  TMPOTHBOPEUHS B  PacCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
pazpabarbiBaTh MJIaH PEIICHUS MPOOJEMbI ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaNTbHBIX M HEMAaTePHUATbHBIX PECYPCOB;
BHOCHTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHHBATh COOTBETCTBHE PE3YIhTaTOB
IEJISIM, OLICHUBATh PUCKH TIOCTIEACTBUIN ACATCIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEAIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,
pa3BUBATh KPEATHBHOE MBIILICHUE TIPH PEIICHUH KU3HEHHBIX MPOOIIEM.
ba3zoBble ucciaeaoBarebCKue 1eCTBUA:
BIAJCTh HAyYHOW TEPMUHOJIOTHEH, KIIIOUEBBIMH TOHATHUSMU M METOJAMHU
buznueckoil HayKu;
BJIAJICTh HaBBIKAMHU y4eOHO-HCCIICIOBATEIBCKON M MPOCKTHOMN JESITEIIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHUs 3a1ad (HU3UIECKOTO COJCpKaHUsSA, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB ITO3HAHHSI,
BJIAJCTh BHWIAMH JCATEIBHOCTH II0 IIOJYYCHUIO HOBOTO 3HAHUS, €0
WHTEPIPETALNHA, TMPEOOpPa30oBaHUI0 M TPUMEHEHHUIO B Pa3IMYHBIX YYCOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MMPOEKTOB B 00J1aCTH (DU3HUKY;



BBISIBIIATH TIPUYMHHO-CIIC/ICTBEHHBIC CBSI3M W aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTATh TUINOTE3y €€ pelleHUs, HaXOAUTh ApTyMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TIOJNIyYEHHBbIE B XOJE PpEIICHUs 3aJaydl  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX IOCTOBEPHOCTb, IPOTrHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (HOpPMyIUpOBaTh COOCTBEHHBIE 3aJaylM B 0Opa30BaTEIbHOM
NEATEeILHOCTH, B TOM YHCIIC TIPH U3y4CHUH (PU3UKH;

JaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHUA 10 (u3MKe B MPAKTHUECKYIO 00JIacTh
KU3HEICITCIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001aCTeH;

BBIJIBUTATh HOBBIC UJICH, PEIaraTh OpUTrHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJ€Th HABBIKAMHU MOJydYeHUs] UHPOpManuu (HU3HNUECKOTO COICP>KaHUS U3
HMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYIIECTBISATh IOWCK, aHaJM3,
CUCTEMATHU3AIMI0 U HHTEpIpeTanuio MHGOPMAIMK Pa3IU4HbIX BHUIOB U (HOpM
MPE/ICTaBIICHNUS,;

OILICHUBATh JJOCTOBEPHOCTH MHPOPMAIIUH;

WCIIOJIB30BaTh  CPEACTBa  WH(MOPMAITMOHHBIX WM KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3a/lad ¢ CcoOMIoJiecHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECYypCOCOEpe)EHUsS, TPABOBBIX H OJTHYECKHX HOPM, HOPM
nH(pOpMAIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B PA3IUYHbIX (opMarax c
y4€TOM Ha3zHAYeHUsI UHPOPMAIIUU U TIEICBOM ayIUTOPHUH, BEIOUpAsi ONITUMATILHYIO
dbopMy TIpeCTaBICHUS U BU3yaJIU3aIUH.

KoMMyHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIe 1elCTBUS:

OCYIIECTBIIATH OOIIEHUE HA ypoKaX (PM3HKH U BO BHEYPOUHOU NEATEILHOCTH;

pacro3HaBaTh MPEANOCBUIKM  KOH(MIMKTHBIX CHUTyallud MW  CMAT4aTh
KOH(JIUKTHI;

Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOK) TOYKY 3pPEHUS C HCIIOJIb30BAHUEM
SA3BIKOBBIX CPEACTB;

TOHUMATh W MCIIOJIb30BaTh IMPEUMYIIECTBA KOMAHAHOW U WHIWBUAYAIbHOMN
paboThI;

BBIOMpaTh TEMAaTUKY M METOIbl COBMECTHBIX JEUCTBUU € Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKJIOTO WICHA KOJUIEKTUBA,

MPUHUMATh LEJIU COBMECTHOW  JEATEIbHOCTH, OpPTraHU30BBIBATH W
KOOPJAMHUPOBATH JEUCTBUA IO €€ IOCTUKEHUIO: COCTABIATH IUIAH JCHCTBUM,
pacnpenensiaTh poiau ¢ Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboTHI;



OLICHMBAaTh KAaue€CTBO CBOEr0 BKJAJa M KaXJAOr0 y4YacTHHMKA KOMaHIbl B
oO1Iui pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OILICHMBATh HWJEUW C TO3ULIUUA HOBHU3HBI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYUIIECTBJISTh TO3UTUBHOE CTPATETUYECKOE IMOBEJACHUE B PAa3IMYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHUIIUATUBHBIM.

PeryisiTuBHBIC YHUBepCcaJbHbIe y4eOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYILECTBIISATh MO3HABATEIbHYIO JACSITEIBHOCTh B 00JacTU
Gu3MKKM U acTPOHOMHHM, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEIC 3a/]a4H;

CaMOCTOSITENIFHO COCTAaBJIATh IUIaH PEIICHUS PACUYETHBIX U KaueCTBEHHBIX
3a]a4, MJIaH BBIOJIHEHUS MMPAKTUIECKON pabOThI ¢ yU€TOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIupsATh paMKH y4eOHOTrO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUIH;

JieNlaTh OCO3HAHHBIA BBIOOp, AapryMEHTUpPOBaTh €ro, Oparb Ha ceOs
OTBETCTBEHHOCTH 3a PEILIECHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO 3pYyIULUU B 00JacTH
(bu3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJLJIEKT:

JlaBaTh OILICHKY HOBBIM CHUTYyallHsIM, BHOCUTH KOPPEKTHUBBI B JESATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISIM;

BJa/JIeTh HABBIKAMH  MO3HABAaTENbHONM  pedrekcuu Kak  OCO3HAHUSA
COBEpIIAEMBIX JEHCTBHUI M MBICIUTENBHBIX MPOILECCOB, HMX pPE3ydbTaTOB U
OCHOBAaHUIA;

UCIOJIb30BaTh MPUEMBI PeQIIEKCHU ISl OLIEHKH CUTYalllH, BIOOpa BEPHOIO
peleHus;

YMETh OLIEHUMBAaTh PHUCKH U CBOEBPEMEHHO IPUHUMATh pEIIEHUS MO0 HX
CHIKEHUIO;

OPUHUMATh MOTUBBI W apryMEHThl JPYTUX MpU aHaJIU3€ pPe3yibTaTOB
JeSITeJIbHOCTH;

IPUHUMATH Ce0sl, MOHNMAsi CBOM HEIOCTATKH M JOCTOMHCTBA;

NPUHUMATh MOTHMBBI W apTyMEHTHl JPYTMX TpU aHaUW3e pe3yIbTaToB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce qocTHKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oOImero ooOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIICHCTBYETCS HMOIIMOHAITbHBIH WUHTEIJICKT, MpeoIararoun
c(hOpMHPOBAHHOCTH:



CaMOCO3HaHUs, BKJIIOYAIOIIETO CITIOCOOHOCTh MOHUMATh CBOE IMOLIMOHAIBHOE
COCTOSIHHE, BUACTh HAIPABICHUSI PA3BUTHSA COOCTBEHHOW IMOIIMOHAIBLHOU ChepHl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHMSI, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
YMOIIMOHATBHBIM U3MEHEHHSIM U MTPOSIBIISATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTpEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTPEMIICHHE K TOCTIKEHUIO TSN U
yCIIeXy, ONTUMHU3M, MHHUIIMATUBHOCTb, YMEHHE JIEHCTBOBaTh HCXOMS W3 CBOMX
BO3MOKHOCTEH;

IMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €ro TMpPH OCYIIECTBICHUH OOIIEHHsS, CIOCOOHOCTh K
COUYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CITIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh HUHTEPEC U pa3peniaTb KOH(PIUKTHI.

IMPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 kiacce mnpeamMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTU, B TPAKTUYECKOMN JEATEIHHOCTH JIOJICH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEIeH:
MaTepualibHas TOYKa, MHEpIUAJIbHAS CUCTEMAa OTCU€Ta, aOCOIIOTHO TBEPIOE TEINO,
UJICANIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYCCKHUH 3apsi MPU PelIeHnH (PU3NISCKUX 3a/1a4;

pacno3HaBath (GU3UYECKHUE SBICHUS (MPOLECCHhI) U OOBICHATH UX HAa OCHOBE
3aKOHOB MEXAHHMKH, MOJICKYJSIPHO-KHHETHUCCKON TECOPHUU CTPOCHHS BEIIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE UM PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JIBIDKEHUE, CBOOOJHOE IIaJICHWE TEJ, IBIKEHWE 10 OKPY)XHOCTH, WHEPIIHS,
B3aumojeicTeue Ten, nuddys3us, OpOYHOBCKOE NBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHHE 00bEMA TEJl IIPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOE
paBHOBecHE, UCMApPEHHE, KOHJEHCAIMs, IJIABJICHUE, KPUCTAUIM3AIs, KUIICHUE,
BJIQYKHOCTh BO3/yXa, MOBBIIICHHE JABICHUS ra3a MPU €ro HarpeBaHUH B 3aKPHITOM
COCyZle, CBSI3b MEXKIy I[apaMeTpamMu COCTOSHUS Ta3a B  HM30MPOIIeccax,
AIIEKTPU3AIUS TEJI, B3aUMOJICHCTBUE 3aPs/IOB;

ONKMCHIBATh MEXAHWYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpAMHATA, MyTh, MEpPeMeElIeHHne, CKOPOCThb, YCKOPEHHE, macca Teja, Cuia,
UMITYJIBC TeJla, KWHETHYECKash DHEPTrus, NMOTCHIMAIbHAS DHEPTrHs, MEXaHHYeCKas
paboTa, MexaHWYecKass MOIINHOCTh, NPH OIMCAHWW TPABUJIBHO TPaKTOBATh
(GU3MYECKUI CMBICT HMCIOJIB3YeMBIX BEIMYMH, WX OO0O3HAYCHUS W CIWHHIIBI,
HaXOJUTh (OPMYJIBI, CBA3BIBAIONINE JTaHHYIO (DU3UUYCCKYIO BEIUYHHY C JIPYTUMHU
BEITUYMHAMU;



OMKCHIBATh HM3yYCHHBIE TEIUIOBHIC CBOWCTBA TEJI W TEIJIOBBIC SIBJICHWS,
UCIIONB3YySd (U3WUYECKUEe BEIMYMHBI: JaBJICHHE Ta3a, TeMmIleparypa, CpemaHss
KMHETHYECKash PHEPTysi XaOTHYECKOTO JBIM)KCHHUS MOJICKYJ, CpeIHEKBaIpaTHIHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasa,
KO3(GUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBHUTATENsA; IPH OMNHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYECKUN CMBICH HCIOJBb3yeMbIX BEJIMYHMH, WX
0003HaYCHUSI W CIUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE JIAHHYIO
(GU3UYECKYIO BETMYHUHY C IPYTUMH BEIIMUNHAM;

OMMHCHIBATh N3YUYCHHBIE AJICKTPUYECCKUE CBOMCTBA BENMIECTBA M DJICKTPUUCCKHE
sBJICHHSI (TTPOIIECCHI), UCTIONB3Ys (PH3NYECKUE BETUUYMHBI: AJICKTPHUCCKUIN 3apsi,
IEKTPUUECKOE TMOJIe, HAMPSIKEHHOCTD TOJIS, MMOTEHITHAN, PA3HOCTh MOTEHITUATIOB,
IpU ONHWCAHWHM TIPABWJIBHO TPAaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMBIX
BEeITMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMHU BEJIMUYNHAMM;

aHAJTU3UPOBaTh (U3UYCCKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (PU3MUECKUe
3aKOHBI M MIPUHIMIILL: 3aKOH BcemupHoro Tsarorerus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHHUsS MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAaHCHHUS MMITYJIbCa,
NPUHINAN CYNEPNO3UIIUA CHJI, TIPUHITUII PABHOIMPABUS HHEPIHATBHBIX CHCTEM
OoTCU€Ta, MOJICKYJSIPHO-KMHETHYECKYIO TCOPUIO CTPOCHHS BEIECTBA, T'a30BbHIC
3aKOHBI, CBSA3b CpPeAHEH KMHETHYECKOW DHEPTUU TEIUIOBOTO JIBMYKEHHUS MOJIEKYJ C
a0COJIFOTHOM TeMmmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHCHHS
AIEKTPUUECKOTO 3apsifa, 3akoH KyloHa, TpW 3TOM pa3idyaTh CJIOBECHYIO
(GOpMYITHPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKCHHWE W yCIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iudaTh YCJIOBHs MX O€30IMACHOTO WCIIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HU;

BBITIOJTHATD OKCIICPUMEHTHI 110 HCCIIECIOBAHUI0 (DU3NYECKUX SBICHUN U
MIPOIIECCOB C HCIMOJB30BAaHUEM TPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmyupoBath TpobiieMy/3agadyy M THUIOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 IMPEIJI0KEHHOTO OOOpYAOBaHHUS, MPOBOJIUTH OMBIT H
(GhopMyIMpPOBaThH BHIBOJIHI,

OCYIIECTBIISITH MPSAMbIC M1 KOCBEHHBIC MU3MEPEHUS (PU3HUECCKUX BEIUYUH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJICNOBATh  3aBUCHUMOCTH  MEXIYy  (PU3MYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPHU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUpPOBaTh PE3yIbTATHl IMOJTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BH/IC TAOJINII ¥ TPpa(pUKOB, JEJIaTh BEIBOABI IO pe3yjIbTaTaM MCCIICIOBaHNUS,

COOJI0/IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIeIOBATEIHCKON W TPOCKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JTaOOPATOPHOTO
000pyIOBaHUS;



pemiate pacy€THBIE 3aJaud C SIBHO 3aJlaHHON (PU3WYECKON MOEIbIO,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJlauu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOoOXoauMbIe NJisi €€ pelleHUs, TPOBOAUTh PacUYEThl M OICHUBATH PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JJOTUYECKU HEMIPOTUBOPEUUBYIO
LEMOYKY PpACCYKICHHI C OMOpOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIOJB30BaTh  MpPU  pPEIIEHWHM  y4eOHBIX  3a/Jad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUISA TOWCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
U TPEJCTAaBJICHUs y4eOHOW M HAYYHO-TIOMYJISIPHON MH(pOpPMAIUH, MOJTYYCHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTyIaeMyr0 HH(OPMAIIHIO;

MPUBOJNUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHE TMPOIECCOB OKPYXKAIOIMIETO MHUPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3HKE B MMOBCEIHEBHOW >KU3HU
JUTsl o0ecrieueHus: 6€30MacHOCTH MpU OOpallleHuH ¢ IPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMH, JIJISi COXPAHEHUS 3JI0POBbS M COOJIOJEHUS HOPM IKOJIOTHYECKOTO
IIOBEJCHUS B OKPYXKAIOLIEH Cpee;

paboTath B TpYIIE C BBHINOJHEHUEM pPa3IUYHBIX COLMAIBHBIX POJICH,
MJIaHUPOBaTh PaldOTy TPYIIbI, PalMOHATILHO pacHpeiesTh O00S3aHHOCTH U
IJIAHUPOBATh ACATEIBHOCTh B HECTAHAAPTHBIX CUTYAlMAX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PELICHUE pacCcMaTpUBAEMON MPOOJIEMBI.

K koniy o0yuenuss B 11 kJjacce mnpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B NPAKTUYECKON AEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U E€OUHCTBO
(bu3MYecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MO/IEIIeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYECUHBI UCTOUYHUK CBETA, SIACPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/ay;

pacrno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX Ha OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU M KBAHTOBOU (DU3UKH: DJICKTPUYECKasi MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE ACHUCTBUSA TOKA, B3aMMOJCHUCTBUE
MAarHUuTOB, JJICKTPOMArHUTHAs WHAYKLHS, JI€MCTBME MArHUTHOTO TIOJNS Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUHUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS W
BOJIHBI, MPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHHUE,
uHTepdepeHnus, audpakuus W TOOJNSpU3alUsg CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3phexT (poTod3¢dheKT), CBETOBOS AaBleHHE, BOSHUKHOBEHUE
JMHENYaTOro CIIEKTpa aroMa BOJOPOJA, €CTECTBEHHas MW HCKYCCTBEHHas
PaINOaKTUBHOCTb;



OMUCHIBAaTh W3YYEHHbIC CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccpel) W
AJIIEKTPOMArHUTHBIE sIBJIEHUS (TIPOLIECCHI), MCHOJIBb3Yd (DU3UUYECKUE BEIUYUHBIL:
AIEKTPUYECKUIN 3apsill, CHJIa TOKA, JIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, 3JEKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIHUS MarHUTHOTO MOJs, cwia Awmmepa, cuna JlopeHna, MHIYKTUBHOCTb
KAaTYIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPHOJ W YacToTa
KojeOannii B KoyseOaTeIbHOM KOHTYpe, 3apsi W CWia TOKa B TPOIECCe
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pACCTOSHUE U
ONTHYECKas CWUJia JIMH3BI, MPU ONHCAHWH MPABUIBLHO TPAKTOBATH (DU3UUCCKUN
CMBICI UCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYEHUS W EIUHMIIBI, YKa3bIBaTh
bopMysBl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;

ONUCHIBATh HW3YyUYCHHBIE KBAHTOBBIC SIBJICHUS W TMPOLECCHI, HCIIOIb3Ys
bu3nYecKkue BEJIMYMHBI: CKOPOCTh AJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUA U UMITYJIbC (DOTOHA, IEPHOJT MOTypaciaga, SHEPTUS CBA3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €IHUHHUIIBI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONIUE JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHaIU3UpoOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATEILHOTO U MapasjieibHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEeHa Mg portorddexra,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUUYECKOr0 3apsija, 3aKOH COXPAaHEHUsI MacCOBOr0 4ucia, nmocryiaTtel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE€ BBIPAKEHHWE U YCIOBUS (TpaHUIlBI, 00JIACTH)
MPUMEHHUMOCTH;

ONPENIEATh HANIPABICHHE BEKTOPA UHAYKIIMK MAarHUTHOTO TOJISI MPOBOJHUKA
C TOKOM, CUJIbl AMIriepa u cuibl JIopeHna;

CTPOUTh W OIKCHIBATh H300paXKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOHATh HKCIEPUMEHTHI M0 MCCIEAOBaHUI0 (DU3NUYECKUX SIBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopmynupoBath TpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpPOBaThH BHIBOJIHI,

OCYIIECTBIISAThH MPSIMbIC M KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJBHBINA CHOCOO M3MEPEHUS W HMCIIOJIb30BAaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;



UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEJIMYUH C HCIHOJIb30BaHHUEM
OpsIMBIX M3MEPEHMH: INpU STOM KOHCTPYUPOBATh YCTaHOBKY, (PMKCHUpPOBATh
pe3yJIbTaThl MOJIYYEHHOM 3aBUCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaOJHUIl U
rpa(uKoB, AeaTh BBIBOBI IO pE3yJIbTaTaM HCCIEAOBAHNUS;

co0ro1aTh npaBuia 0€30MacHOrO TpyJa MpHU IPOBEICHUM UCCIECJOBAHUN B
pamMKax Yy4eOHOTO SKCIEpPHUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM U IPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIBHBIX YCTPOMCTB U J1AOOPATOPHOTO
000pyI0BAHUS;

pemarb pacy€THhlE 3aJauyd C SIBHO 33JaHHOM (PM3MYECKOW MOJEINbIO,
UCTIONB3YS (PU3MUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BbIOHpaTh (PU3UYECKYI0O MOJEIb, BBIACIATH (PU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE NIl €€ pelleHus, MPOBOJUTH PacuéThl M OLICHUBATH PEaTbHOCTh
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peniaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LEMOYKY PACCYXKIACHUN C OINOPOM HA H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznueckue SBICHUS;

UCIOJB30BaTh  MpPU  pPELIEHUH  y4dyeOHBIX  3aJad  COBpPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TPEJCTAaBJICHUS y4eOHOW U HAyYHO-TOMYJISIPHOM MH(pOpMAIUH, TOJTYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMALIUIO;

OOBSACHATh NPUHIUIOBI JCHCTBUS MAallWH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3iNyaTh yCIOBUS UX 0€30MacHOrO HCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HH;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOI0
MOBEJICHUA B OKPYXKAKOIIEH Cpee;

paboTaTh B TIpyHIe C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyNNbl, PaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJICKBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE pACCMATPUBAEMOM MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aesioB U TeM ugpossbie
Ne ni/m IporpaMmb1 pasi Beero Kontpoabusbie IlpakTuueckue f)]gp(al::? OBAT e.l)'lbl-lbl e
padoTshI padoThI pecype
Paznen 1. PU3UKA U METO/JIbI HAYYHOI'O ITO3HAHU S
1.1 ®u3rKa 1 METOJIbl HAYYHOTO MMO3HAHUS 2 BH6J_IH0TeKa LOK
https://m.edso0.ru/7f41bf72
Htoro no pazneny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kunemaruka 5 https://m.edsoo.ru/7f41bf72
aKceIepoMeTp
22 Hunamika ! Etptlgsjzllpllr(r)f:cﬁgrou/gf4lbf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
1M (pPOBOK MUKPOCKOIT
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOM BH6J_IHOTeKa IOK
3.1 9 1 https://m.edsoo.ru/7f41bf72
feopun JATYUK TeMIIeparyp
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 Egggﬁ%ﬁ;&ggﬁf A1b§72
33 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bubmuorexa [JOK
@Pa30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznea 4. 9JIEKTPOJANHAMUKA
4.1 DneKTpocTaTHKa 10 1 bubnnoreka [JOK



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

[TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B

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

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

4.2 12 KOMIIICKT JIJISI OIIBITOB
Pas/IMAHBIX Cpeiax 10 DJICKTPUYECTBY U
MarHeTu3my

Hroro no pazgeny 22
Pa3znen 5. HazBanue

Hroro 0
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



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

11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ni/m f;ﬁ‘;?;ﬁ:::me PAsAEIon M TeM Beero Kontposbubie IIpakTnueckue E)Ig;g? OOBB:TIE?ILHH e
padoThI padoThI pecypebi
Paznen 1. JIEKTPOANHAMUKA
bubmuoreka [JOK
MaruauTtHoe nojie. DJeKTpOMarHuTHas hitps://m.edsao.ru/7f41e97¢
1.1 11 1 3 KOMIUIEKT JIJIsl OTIBITOB
HHAYKIIA T10 3JIEKTPUUECTBY U
MarHeTU3My
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 9 1 bubnnoreka [JOK
KoseOaHus https://m.edsoo.ru/7f41c97c
29 MexaHu4ecKue U AIEKTPOMarHuTHbIE 5 1 bubnnoreka [JOK
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
X 1 s Mmoo,
10 ONTHUKE
Hroro no paszneny 25

Pazzea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIbBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 3 bubnunoreka [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 3
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnmnoreka [JOK
4.1 DJeMeHThl KBAHTOBOM ONTHUKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crpoenune aToMa 4 bubmorexa LIOK

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



https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE SApO

6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Uroro no pazgeny

16

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

51 DJIEMEHTHI aCTPOHOMHUH U aCTPOPHU3UKHI 6 Eggf};&f{;ﬁ)gﬁ}% 41c97¢
Hroro no pazueny 6
Pa3znen 6. OGOBIHIAIOIIIEE IOBTOPEHUE

6.1 O06o0m1aro1iee TOBTOPCHHE 4 Eggs?ﬁr%?:ci%grou%f 41c97¢
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
aTa u3y4yeHus
Ne KonuyecTBo yacos A ¥ DJIeKTpOHHbIe U (POBbIE
. Tema ypoka o0pa3oBaTte/ibHbIC
n/n P Kourposbnbie IIpakruyeckue Ilnan daxr P
Bcero pecypcnl
padoThI padoThI
®dusuka — HayKa o
1 npupone. Hayunsie MmeTo bl 1 1 bubnuoreka [IOK
[O3HAHUS OKPYKAIOIIETO Henens https://m.edsoo.ru/ff0c32e2
MHUpa
Posb 1 MecTo ¢uzuku B
(bopMHUpOBaHUH
COBPEMEHHOI Hay4YHOI 1 bubnuoreka [IOK
2 1 .
KapTUHBI MUpa, B Henens https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU
JESITEIbHOCTH JIIOJIeH
MexaHnueckoe ABUKEHUE.
OTHOCHUTEILHOCTh 5 bu6nunorexa LIOK
3 MEXaHUYECKOTO JBUKEHUS. 1 Heelst https://m.edsoo.ru/ff0c3508
[Tepemernienue, CKOPOCTb, A aKceJepoMeTp
YCKOpPEHHUE
4 PaBHOMEpHOE 1 2 bubmuoteka [IOK
MPSAMOJIMHENHOE ABUKECHHE Heaels https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEeHHOE 3 bubmmnoreka HOK
5 . 1 .
MPSAMOJIMHENHOE ABUKECHHE Heaels https://m.edsoo.ru/ff0c372e
CBobOosiHOE MajieHue.
6 Ycko ane CB(2)16O HOTO 1 3 bubmrorexa IIOK
p A Heaels https://m.edsoo.ru/ff0c39cc
MaaeHUs
KpuBonuHelinoe EHUe.
;| e .| | Bisorea 101
P Henens https://m.edsoo.ru/ff0c3ada

TOYKH IO OKPYKHOCTH



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
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HpI/IHHI/IH OTHOCHUTCIBHOCTHU

8 lanunes. MuepuunanbHbie 4 bubnuorexa [JOK
cucreMsbl orcueta. [lepBsiii Helens https://m.edsoo.ru/ffOc3be8
3akoH HproToHa
Macca tena. Cuna.

[IpuHIMI Cynepno3uiu
9 CI/EI. ];ITOpOgr;aII)(OH ’ S bubmiorexa LIOK
Henens https://m.edsoo.ru/ff0c3be8
Hrrotona misa
MaTEepUAIbHON TOUKHU

10 Tpernii 3akoH HproToHa 5 bubnuoreka [IOK
JUTS MaTepHUATbHBIX TOUEK Henens https://m.edsoo.ru/ffOc3be8
3aKOH BCEMUPHOTO

11 tarorenns. Cuiia TSHKECTH. 6 bubnuoreka [{OK
IIepBas xocMuueckas Henens https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocti. 3akoH 6 bubmmoreka [JOK
I'yka. Bec Tena Helens https://m.edsoo.ru/ff0c3e18
Cwiia TpeHwusl.

Koaddumuent tpenus.
13 CI/IJI(E((IJ)OEPOTI/IBJII;HHSI npu ! bubmoreka LOK
HEJENs https://m.edsoo.ru/ff0c3f76
JIBUKEHUHU TeJa B
JKUJIKOCTH WJIH Ta3e
IToctrynarenbHoe 1
BpanlaTelbHOE JBUKEHUE

14 a0COJIFOTHO TBEPJIOTO TEa. 7 bubnnorexa [JOK
MowmenTt cunsl. ITnedo HeJens https://m.edsoo.ru/ff0c41a6
CUJIBL. Y CJIOBUS PABHOBECHUS
TBEPAOIO TENa
HNMnynsc MmaTtepuanbHOU
TOYKHU, CUCTEMBI

15 MaTepUaibHbIX TOYEK. 8 bubmrorexa TIOK

Henens https://m.edsoo.ru/ff0c43d6

WNmnynbce cuiibl. 3aKoH
COXpaHEHMsI UMITYJIbCA.



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

16

PaboTa 1 MOLIHOCTb CHIIBI.
Kunernueckas sneprus
MaTepUaIbHOW TOUKH.
Teopema 06 U3MeHEHUH
KHMHETUYECKOW DHEPTUU

8

HeaeIst

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4502

17

18

IToreHnnanbpHas SHEPruUs.
[ToreHunanbHas sHEeprus
ynpyro aeopMupoBaHHON
npyxussl. [lorennmanbHas
SHeprus Tena BOIU3U
MOBEPXHOCTU 3EMIIH

IToreHnmanpHBIC U
HEIIOTEHIUAJIbHBIE CUJIBI.
CBs3b paboTHI
HEIIOTEHIINAJIbHBIX CHJI C
M3MEHEHHEM MEXaHNIeCKOM
SHEPrUU CUCTEMBI TEIl.
3aKOH COXpaHEeHHUs
MEXaHUYECKON YHEPTUU

9
Hezens

9
Hezens

bubnunorexa LIOK
https://m.edsoo.ru/ffOc461a

bubmuoreka [IOK
https://m.edsoo.ru/ff0c478c

19

20

21

JlaGopaTtopHnast pabota
«HccnenoBanue CBS3H
paboTHI CUITBI C
M3MEHEHHEM MEXaHUYEeCKOU
SHEPrUM Tella Ha IPUMEpe
pacTsbKeHUsT PE3NHOBOTO
KIyTa»

KonTponbhas pabota no
TeMe « 3aKOHbI COXPaHEHUs
B MEXaHHKE»

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIIPHO-
KMHETUYECKON TEOPHH.

10
Henens

10
Henens

11
Henens

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4b74

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc4dc2
1 (pOBOK MUKPOCKOIT



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

BpoyHoBcKkOe IBMXKEHUE.
Auddysus

Xapakrep JBUKEHUS U
B3aUMO/JICHCTBUS YaCTHUIL]

11
22 BemecTBa. Mojenu
HeJes
CTPOCHHUSI Ta30B,
JKUJIKOCTEN U TBEPJBIX TEI
Macca monexy:. 12
23 KoiymuecTBo BemecTBa.
HeJes
[TocTostnuas ABoraapo
TermoBoe paBHOBECHE.
Temmnepatypa u e€ 12
24 paTyp JaTuuk Temmeparyp
n3mepenue. [lkana HEeJENs
temneparyp Llenbcus
o5 Uneanpusiii raz 8 MKT. 13 bu6nmorexa LIOK
OcHoBHoe ypaBHenne MKT HEens https://m.edsoo.ru/ffOc4fde
AOcomoTHas Temneparypa
KakK Mepa CpelIHeil
KMHETUYECKOW SHEPTUuu 13 bubmmnoreka HOK
26 .
JIBMOKEHUS MOJIEKYJL. Henens https://m.edsoo.ru/ffOc511e
YpaBHeHue Menzeneena-
Kunaneiipona
97 3akoH JlambToHa. ["a3oBbIc 14
3aKOHBI HeAens
JlaGoparopHas paboTa
«Uccnenosanue 14
28 3aBUCUMOCTHU MEXAY
HEeJeNs
napamMeTpaM# COCTOSHUS
pa3pexKEHHOTO Ta3a»
H3omponecchl B nieaibHOM
29 rase I/II) I/IL)I( r a(bnqchKoe 15 bubmaorexa LIOK
p Heaens https://m.edsoo.ru/ff0c570e
Mpe/ICTaBICHHE
30 BuyTpenHss sHeprus 15 bubmuoteka [IOK



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

TEPMOJIMHAMUYECKOI Henens https://m.edsoo.ru/ff0c5952
CHCTEMBI U CIIOCOOEI €€
n3MeHenusa. Konuuectso
TEIUIOTHI U padoTa.
BryTpeHnHss sHeprus
OJHOATOMHOI'O HIEAILHOIO
rasa
31 Bunp! Temonepegaun 16 bubnnoreka [JOK
a peAl HEIeIIs https://m.edsoo.ru/ff0c5¢36
VY nenpHAs TEINIOEMKOCTD
32 izrlifs:;aﬁ K;HH%CTBO 16 bu6nmoreka LIOK
P Heneuns https://m.edsoo.ru/ff0c5¢c36
TerIoneperaye.
AnabaTHBIN mporecc
IlepBrlit 3aK0H
33 TEPMOJMHAMHUKH U €T0 17 bubnmnorexa [JOK
IIPUMEHEHHUE K HEeJENs https://m.edsoo.ru/ff0c5efc
H30IpoIieccam
| Fetpemmern monsce y Busmorea 101
PHPOJIE. p HeeIst https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHN
35 Mpuanum neficteus u KI1J] 18 bu6nmorexa LIOK
TEIIOBOM MaIlIUHBI HeJens https://m.edsoo.ru/ff0c600a
18
36 Hukn Kapuo u ero KITJ{ -
37 DKoJ0oru4ecKue npooIeMbl 19
TEIUIOPHEPTETHKHU HeOens
% | oneyapns pasa 19 Bunorexa LIOK
YIAp ) HeJenst https://m.edso0.ru/ff0c6938
OCHOBBI TEPMOJMHAMUKI
30 | 20w Monexoapn 20 Bunorexa LIOK
YAp Heaens https://m.edsoo.ru/ff0c6a50

(1)1/131/11(21 H TCIIJIOBBIC
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https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
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SABJICHUS

[TapooOpa3zoBanue u

20

bubnmmoreka [IOK

40 Konxercanus. enapenne HEJeIs https://m.edsoo.ru/ff0c63b6
KHUIICHUE
AGcomtoTHas 1
21 bub6nmoreka [IOK
41 OTHOCHTEJIbHAS BIIAKHOCTh i
o Henens https://m.edsoo.ru/ff0c64d8
Bo3yxa. HacelmenHslil map
Tépnoe Teno.
Kpucramnuyeckue n
2 Anorponum esoicrs 21 u6miorera LIOK
p Henens https://m.edsoo.ru/ff0c65f0
KpucTayos. XKuakue
Kkpuctauisl. CoBpeMeHHbIE
MaTepuabl
IInmaBienue u
43 KpucTaJIM3anus. Y ieibHast 22 Bbu6moreka [JOK
TEIUIOTA IUIaBJICHUS. Henens https://m.edsoo.ru/ff0c6708
CyOnumarus
44 YpaBHEHHE TEIIIOBOTO 22 bubmuoreka [IOK
Oairanca Heaelst https://m.edsoo.ru/ff0c6820
DneKkTpu3anus Ted.
OnexTpudeckuii 3apsa. /Isa 23 bubmmnoreka HOK
45 .
BHJIA DJIEKTPUUYECKHUX HEeJeIs https://m.edsoo.ru/ff0c6bcc
3apsi0B
[IpoBOIHUKY, TUDITEKTPUKHI
46 ¥ TIOJIYTIPOBOAHHUKH. 3aKOH 23 bubmuoteka [IOK
COXpaHEHUs Helels https://m.edsoo.ru/ffOc6bcc
AJIEKTPUIECKOTO 3apsiaa
B 7 .
| et : Busmorea 1101
y N Heneust https://m.edsoo.ru/ffOc6ced
AIIEKTPUICCKUN 3apsi]T
48 Hanpsok€anocTsb 24 bu6muoreka [JOK
ANEKTPUYECKOTO ITOJIS. HeJeIs https://m.edsoo.ru/ff0c6df2



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

[IpuHuun cyneprno3uuuu
ANEKTPUYECKHUX TOJIEH.
JIuHnn HanpsKEHHOCTH

Pa6oTa cun
49 AJNEKTPOCTATUYECKOTO OIS, 25 bubmuorexa [JOK
ITorennuan. PasHoCTh Heneuns https://m.edsoo.ru/ff0c6f00
MOTEHIINAJIOB
IIpoBoaHMKY 1
WDJICKTPUKH B
50 i[HeKTpofTaTquCKOM ToJie. 25 Bubmiorexa LIOK
Henens https://m.edsoo.ru/ff0c7018
JusnexTpuaeckas
MIPOHUIIAEMOCTh
51 DNEKTPOEMKOCTD. 26 bubnnoreka [JOK
Konpaencarop Heneuns https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IIJIOCKOTO
52 KOHJIeHCaTopa. DHEPTus 26 Bbu6moreka [JOK
3apSIKEHHOTO Heaens https://m.edsoo.ru/ff0c72c0
KOHJICHCATOPA
JlaGoparopHas paboTa
53 "I/I3Mepe“HHe 27
ANEKTPOEMKOCTH HeAens
KOHJIeHcaTopa"
[IpuHun nercTBus u
pUMEHEHUE
KOHJICHCATOPOB,
54 KOMHMPOBAILHOTO annapara, 27
CTpYHHOTO MPUHTEPA. HeAeIs
DneKTpocTaTHIecKast
3amuTa. 3a3eMIeHre
AIIEKTPONPUOOPOB
DNEKTPUUECKU TOK, 28 KOMILJIEKT JIJISl OITBITOB TI0
55 YCIIOBUS €r0 Hexens JNEKTPUYECTBY U

CYLICCTBOBAHHA.

Mara€Tusmy, JaT4uK



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

56

[TocTostHHBIM TOK. Cuna
toka. Hampsbxenue.
ConpotuieHue. 3akoH
OmMa Ju1st yyacTka Lenu

ITocnenmoBsarennHOE,
napajuieIbHOE, CMEIIAHHOE
COEIMHEHUE NTPOBOIHUKOB.
JlaGopaTtopHnas pabota
«3y4eHne CMEIanHoro
COEIMHEHUS PE3UCTOPOB»

0.5

28
HeaeIst

OJIEKTPHUICCKOI'o
HAITPAXKCHUS, JaTUUK CHJIIbL
TOKa

bub6nmoreka [IOK
https://m.edsoo.ru/ffOc74f0

57

Pabora 1 MmomHoCTH
AIEKTPUYECKOTO TOKA.
3akoH Jlxoynsa-Jlenna

29
HeJeIst

bubnuoreka [{OK
https://m.edsoo.ru/ff0c7838

58

3axon OMa IS HOJIHOH
(3aMKHYTOH)
AIEKTPUUYECKON LIETIH.
KopoTtkoe 3aMbIkanue.
JlaGopaTtopHnas pabota
«3mepenune DJ1C
HMCTOYHUKA TOKA U €r0
BHYTPEHHETO
COTIPOTHUBIICHUS»

0.5

29
Heaelst

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs
MPOBOANMOCTH TBEPIBIX
METaI0B. 3aBUCHMOCTD
COTIPOTUBIICHUS METAIIIIOB
OT TEMIIEPATYpPHL.
CBepXmpoBOIUMOCTD

30

Henens

60

DNEKTPUYECKU TOK B
Bakyyme. CBoiicTBa
DIIEKTPOHHBIX MTYYKOB

30
Heaelst

61

[TomynpoBoaHUKH, X
coOCTBEHHAas ¥ MpuMecHast

31
Heaelst

but6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae



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

npoBoaAUMOCTh. CBOMCTBA
p—~n-niepexoa.

[TomynpoBOTHUKOBBIE

puOOpbI

DIIEKTPUUECKUI TOK B
acTBOpAx M pacruiaBax

62 EJICKTpI(:JII/ITOE 1 31 bubnmnoreka HOK
:‘)JICKTpOJII/ITI/I‘;eCKa}I HeJes https://m.edsoo.ru/ff0c82ba
JTUCCOIHAIUSA. DIIEKTPOIIU3
DIIEKTPUUECKHUH TOK B

63 razax. CaMOCTOSTCIIbHBIN U 1 32 bubnunoreka LIOK
HECAaMOCTOSITEIIbHBIN HeAens https://m.edsoo.ru/ff0c84ae
pazpsan. Monnus. [1Inazma
DIIeKTpUYeCcKre MpuOOphl U

CTPOMCTBA U UX

64 ipaII)(TI/I‘{eCKOC 1 32 bubmmoreka [JOK
npimererie. Tpasiia HEeJENs https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€301MacHOCTH

65 O06o06maromuit ypok 1 33 bubmuoreka [{OK
«DNEKTPOTUHAMUKA) Heaels https://m.edsoo.ru/ffOc88be
KonTponbnas pabota no

66 TeMe «DIIEKTPOCTATHKA. 1 33 BH@HOTeKa HOK
3AKOHBI [IOCTOSHHOIO TOKay HEeJeIs https://m.edsoo.ru/ff0c8a8a
PesepBHBIil ypOK.

67 O0600mIarmuil ypok 1mo 1 34 BH6J?HOTeKa LHOK
Temam 10 K1acca HEeJeIs https://m.edsoo.ru/ff0c8c56
PesepBHBIi ypOK.

68 O06001Iarmuil ypoK 1mo 1 34 BH6J?HOTeKa LHOK
remam 10 kiacca HEIEIIS https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB 68

[10 ITPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KoanuecTBo 4acoB

Jdara nzyyeHus

Ne Tema ypoxa JIeKTPOHHBbIE HU(POBHIE
n/m Beero Kontpoabubie Ilpakrtuueckue Ilian ®dakT o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
ITocTossHHBIE MATHUTEI U UX
B3aNMMO/ICHCTBHE.
MarnutHoe noje. Bekrop 1 1 bubmmoreka [JOK
MarHUTHON MHIAYKIIHAH. Heelst Jim. .
YK https://m.edsoo.ru/ff0c9778
JIMHUY MarHUTHOH
WHIYKIIUU
MarnutHoe 110J1¢e Bubnnoreka [JOK
DOBOLHNKA ¢ TOKOM https://m.edsoo.ru/ff0c98fe
POBOA ’ 1 KOMIUIEKT JUIS OIBITOB 110
Ot Sperena. 1 Heelst 3JIEKTPUUECTBY U
BzaumoneiictBue a P y
MarHeTu3My, JaT4uK
MIPOBOJIHUKOB C TOKOM MATHITHOR® Lo
JIaGoparopHas padora
«U3 peHI/II; MaFII)-II/ITHOFO 1 1 2 bubnnorexa [JOK
ye HeJens https://m.edsoo.ru/ff0c98fe
TIOJISI KATYILIKK C TOKOM)
efCTBHE MarHUTHOT'O
fOJ'IS[ Ha IIPOBOJIHHK C bubnnorexa [JOK
TOKOM Cp?na Aniepa https://m.edsoo.ru/ff0c9ac0
) pa- 2 KOMIUIEKT JUJISL OIIBITOB I10
JlabopaTopHas pabota 1 1
o HeJes AJIEKTPUYECTBY U
«HWccaenoBanue JeHCTBUS MATHCTH3MY, JATIHK
MOCTOSHHOT'O MarHuTa Ha ’
MarHuTHOTO IT0JIS
PaMKy C TOKOM»
JleiicTBE MAarHUTHOTO
MO Ha JIBIDKYILYIOCA 3 but6mmorekxa [IOK
3apsDKEHHYIO YaCTULLY. 1
P yro y Henelst https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. PaGota
cuibl JlopeHna



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

DneKTpOMarHuTHasI
nHaykius. [Torok BekTopa
MarHMTHON UHIYKIUH.
OJ1C unaykuuu. 3akoH
ANEKTPOMAarHUTHOM
nHaykiuu Gapanes
Jlaboparopnas pabota
«HccnenoBanue siBICHUS
3JIEKTPOMATrHUTHOMN
WHIYKIIA)

3
Hezemnst

4
HCIOCIIA

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

NunykTuBHOCTS. SIBIIEHUE
camounaykiuu. 3JC
CaMOMHAYKIMU. DHEPIHsl
MarHUTHOTO TOJIS KaTYyIIKH
C TOKOM.
DNEeKTPOMArHUTHOE T0JIe

TexHu4eckue ycTpoucTBa u
UX IPUMEHEHHE:
ITIOCTOSIHHBIE MATrHUTHI,
JJIEKTPOMArHUTHI,
JJIEKTPOJBUIaTENb,
YCKOPUTEIIN IIEMEHTAPHBIX
4aCTUL, UHAYKIIMOHHAS
reyb

4
HCICIIA

5
Hezemnst

bubnunorexka LIOK
https://m.edsoo.ru/ff0ca600

10

O60061maronuit ypok
«MarsuTHoOE 1ozJe.
DneKTpoMarHuTHas

WHIYKIIHS

5
Hezemnst

bubmmoreka IIOK
https://m.edsoo.ru/ffOcab82

11

12

KonTponbHas pabota
"MarautHoe mnoiie.
DneKTpOMarHuTHasI
WHIYKIAS"

CB0OOIHBIE MEXAHNYECKIE

6

Henens

but6mmorexa [IOK



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82

13

KoJeOaHusl.
l'apmonunueckue
KojeOaHus. YpaBHEHUE
rapMOHHUYECKHUX
koJjiebanui. [IpeBpamenue
SHEPTUH

Jlaboparopnas pabota
«Hccnenosanue
3aBHCHMOCTH TIepHO/Ia
MaJIbIX KOJIeOaHuii rpy3a Ha
HHUTH OT JJIMHBI HUTH H
MAaccChl Ipy3a»

HEIeIs

7
HEJEeIs

https://m.edsoo.ru/ffOcaf06

14

KonebarenbHbIN KOHTYD.
CBo0OoIHbBIE
AJICKTPOMAarHUTHBIC
KOJICOaHHS B UACATTEHOM
KoJe0aTeIbHOM KOHTYpE.
AHaorus Mexuay
MEXaHUYECKHUMU U
AJIEKTPOMArHUTHBIMU
KoJIe0aHUsIMHU

7
Hezemnst

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820

15

16

®opmyna Tomcona. 3akoH
COXpAaHEHUS SHEPTUH B
UJealbHOM KOJIe0aTeTbHOM
KOHTYpE

[IpencraBnenue o
3aTyXaroumx KoJIeOaHusIX.
BeiHyX/1€HHBIE
MeXaHHYeCKHe KoJieOaHus.
Pe3onanc. BeinyxaeHHbie
AJIEKTPOMArHUTHHIC
Koe0aHus

8

Henens

8
HeIeIs

bubmmoteka IIOK
https://m.edsoo.ru/ffOcb9c4

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcbb86

17

IIepeMeHHBIN TOK.

bu6nunorexa LIOK



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

18

Cunycou1anbHbIN
IIEPEMEHHBIN TOK.
Mo1HOCTb TepeMEHHOT0
TOKa. AMIUTUTYAHOE U
JeicTByIOIIEEe 3HAUCHUE
CHUJIBI TOKA U HAIPSIKEHUS
Tpanchopmarop.
[IpousBoacTBO, epenava u
norpebieHne
ANEKTPUYECKOM SHEPTUU

HEIeIs

9
Hezemnst

https://m.edsoo.ru/ffOcbd34

19

20

YerpoiicTBo 1
MPAKTUYECKOE TPUMEHEHUE
ANEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKa, TUHUH
3JIeKTpoIepeaad

DKOJIOrM4eCKHEe PUCKU TIPU
IIPOU3BOJICTBE
anekTpo3Heprun. Kynerypa
HCIIOIb30BaHUS
3JIEKTPOIHEPIUH B
IIOBCEIHEBHOM KU3HU

10
Hezemnst

10
Henens

bubnunorexka LIOK
https://m.edsoo.ru/ff0cc324

21

MexanndecKre BOJHBI,
YCJIOBUS PacCIpOCTPAHEHHUS.
[Tepuoa. Cxopoctb
pacnpocTpaHeHus U JIMHA
BOJHBL. [lonepeunsie n
MPOJI0JIbHBIE BOJIHBI

11
Henens

bubnmorexa LIOK
https://m.edsoo.ru/ffOcca54

22

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

11
HeIeIs

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcccOc

23

DNEeKTPOMarHuTHbIE BOJIHBI,
HX CBOMCTBA U CKOPOCTb.

12
HeIes

but6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

[IIxana 31eKTpOMarHUTHBIX
BOJTH

[TpuHIIMIIBI paIKOCBS3U U

24 TelieBuIeHus. Passurue 12
CPEICTB CBSI3H. HeJeIs
Pagnomnokanus
o5 KontponpHas padota 13 bubmmoreka [JOK
«KonebaHus 1 BOJHBI» Heaemns https://m.edsoo.ru/ff0cc6f8
[IpssMmonuneHOe
acIpOCTpaHEHUE CBETA B
2% 2 Hépo é;ﬁc e 13 bubnuoreka [IOK
JIHOP H\, peae. Henens https://m.edsoo.ru/ff0cd350
ToueuHblil HCTOUHUK CBETA.
JIyud cBera
OtpaxeHue cBera. 3aKOHbI Bbu6moteka [JOK
7 OTpa)KEHUs CBETA. 14 https://m.edsoo.ru/ffOcd4e0
[TocTpoenue nzobpaxeHui Henelst KOMIUIEKT JUJI1 OIITOB I10
B IUIOCKOM 3€pKajie OIITHKE
[Ipenomienue ceera.
[TonHoe BHYTpeHHEE
28 oT ameHHeYTI'lE eIeIbHBIH 14 bubmiorexa LJOK
P - pell HeJemns https://m.edsoo.ru/ffOcd7{6
yTOJI IOJTHOTO BHYTPEHHETO
OTpaKCHHUS
JlaboparopHnast pabota
29 «I/I3Mlc)3 GHFI)/IG HOpKEBaTeJ'ISI 15 bubmoreka LOK
P HEeNeIs https://m.edsoo.ru/ff0cd67a
MIPEIIOMIICHUST CTEKIIa
JInn3ssl. IlocTpoenue
30 M300pakeHUi B JIMH3E. 15 bu6muoreka [JOK
®opmyJia TOHKOHN JTMH3BI. Henest https://m.edsoo.ru/ffOcddle
YBenuueHue JIMH3bI
JlaGopatopHnas pabora 16
31 «HccnenoBanue CBOWCTB
. HeJens
M300paXeHUI B TUH3AX»
32 Jliucnepcus cBeTa. 16



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

CJ105KHBII cocTaB 0eJIoro Henes
cgeta. l[er. JlabopaTopHas
pabora «Habmronenue
TUCTICPCUU CBETAY
WuTepdepennms cBera.
33 Tud I:ﬁui i fBe;"IraB T 17 bubnuorexa [IOK
p N Heaeas https://m.edsoo.ru/ff0ced22
JudpakimonHas pemeTka
34 ITonepeyHOCTh CBETOBBIX 17 bubnmnoreka HOK
BoJiH. [lonsipuzanus cBera Henes https://m.edsoo.ru/ffOcf02e
OnTuyeckue MpuOOPHI U 18
35 YCTPOMCTBA U YCIIOBUS UX e
0€301acHOTO TPUMEHEHUS A
KonTtponsHas pabora
36 «OHTﬁKa CBelr“)OBI)Ie 18 bubnnorexa LJOK
’ Henens https://m.edsoo.ru/ffOcf6f0
BOJIHBI»
['paHUIBI TPUMEHUMOCTH
37 KJIaCCHYECKON MEXaHUKHU. 19 bubnunoreka LIOK
[ToctynaTel cnennaibHOM Heaels https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTENBHOCTH
OTHOCUTENBHOCTH
38 OJIHOBPEMEHHOCTH. 19 bubnnorexa [JOK
3amenJieHne BpEMEHU U Heaels https://m.edsoo.ru/ffOcfa42
COKpAITCHHUE JTHHBI
DHeprus u UMITYJbC
€JIATHBUCTCKON YaCTHUIIBI.
39 l(jjBSISI) MACCEI C DHE meLII?I 51 20 bubnnorexa [JOK
p Heaels https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHs
IIOKOS
®otonbl. Dopmyna
40 IInanka 3Hepr1/¥s{ Hu 20 bubsmorexa LIOK
’ p Henems https://m.edsoo.ru/ffOcfel6
UMIyJbC GOTOHA
a1 OTKpBITHE U HCCIIEIOBAHNE 21 bubnuoreka [JOK
dotorddexra. OnbIThH A. Henens https://m.edsoo.ru/ffOcffc4



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

I'. CroneroBa

3akonbl Gpororddexra.
VYpaBueHnue DitHIITeHA

21 bubnunorexa LIOK

* ilz};i?a??p(g:;?é» Henels https://m.edsoo.ru/ff0d015e
dhoTodrddekra
HaBnenne cBera. Onbithl I1.

43 H. JleGeneBa. Xumuueckoe 22 BH@HOTeKa LOK
neficTBHe cBeTa Henes https://m.edsoo.ru/ff0d04a6
Texnuyeckue ycTpoiicTBa u
MIPAKTUIECKOE

44 MIPUMEHCHHUE: 22
(dhoTorIeMEeHT, POTOTATUHK, HeJeIIs
CoJIHEeUHas OaTapes,

CBETOIHO]T
Pemenue 3anau mo reme

45 «DIIEeMEHTbI KBAHTOBOM 23 Bubmiorexa LIOK
OLITHKIDY Heelst https://m.edso0.ru/ff0d0302
Mopens atoma TomcoHa.

OmnsiTel Pe3epdopaa no

46 pacCesHUIO O-HaCTHIL. 23 BH6J?HOTeKa LOK
[InanerapHast Mmozenb HeJeIs https://m.edsoo.ru/ff0d091a
aToma

24 bubmuoreka [JOK

47 Hocrynarer bopa Heest https://m.edsoo.ru/ff0dOafa
U3nydenne u norioneHmue
(hOTOHOB TpH TIepexoe

48 aToOMa C OJTHOTO YPOBHS 24 BH6J?HOTeKa LOK
SHEpHH Ha APYTOM. Bujst Henels https://m.edsoo.ru/ff0dOafa
CIICKTPOB
BonnoBeie cBOMCTBA

49 yactull. Bonns! ne bpoiins. 25 bubnmorexa LIOK

Heaes https://m.edsoo.ru/ff0d0ca8

KopnyckynsipHO-BOIHOBOM



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

50

AyaJIn3M. CroHTa"HHoe U
BBIHYKACHHOC U3JTYUCHUC

OTtkpbiTHE
pannoakTUBHOCTU. OTIBITHI
Pesepdopaa o
OIIPEIICIICHUIO COCTaBa
PalnOaKTUBHOTO
U3ITyYCHUS

25
HEIEeIs

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

52

CgoiicTBa anbda-, 6era-,
ramMMma-u3IIydeHusl.
Bnusinue paguoakTHBHOCTH
Ha )KUBBIC OPTAaHU3MBI

OTKpbITHE IPOTOHA U
HeifTpoHa. M30TomBI.
Anbda-pacna.
DIEKTPOHHBIN 1
MO3UTPOHHBIN OeTa-pacra.
l'amma-u3nyuenue

26
HEJEeIs

26
HEJEeIs

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

53

OHeprus CBA3U HyKJIOHOB B
anpe. SlnepHsie peakuuu.
SAnepHslil peakTop.
[Tpobnemsbl, MepcreKTUBEL,
JKOJIOTUYECKHE ACTIEKTHI
SIEPHOM SHEPrETUKU

27
Henens

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

54

DneMeHTapHbIe YaCTULIBI.
OTKpbITHE TO3UTPOHA.
Metoabl HAOIIOICHUS U
peructpanuun
3JI€MEHTapHbBIX YACTHII.
Kpyrasriit cron
«DyHaaMeHTalbHbIE
B3anmMoaercTBUd. EnMMHCTBO
(bU3MUYECKOI KapTHUHBI

27
Henenas

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



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

MHUpa»

55

56

57

58

KonTposbHas padota
"CBeTOBbIE KBAHTEHI.
ATOMHasI U siJiepHas
¢buznkay

Oransl pa3BUTUS
actpoHomuu. [IpuknanHoe
¥ MHPOBO33PEHUYECKOE
3HAYEHHE aCTPOHOMHH.
Bun 3Bé3aH0T0 HEOA.
Co3Be3nusi, spKue 3BE3IbI,
IUIAHEThI, UX BHIMMOC
nswkenne. CoHeuHast
cucreMa

Comnnne. Conneunas
aAKTUBHOCTh. VICTOYHHK
sHeprun CoJiHIa U 3BE3]T

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3IbI
rJIaBHOM
IOCJIEJOBATEIILHOCTH.
Buyrtpennee ctpoenue
3BE311. COBpEeMEHHbIE
MPEACTABICHUS O
MIPOUCXOXKICHUH U
spomonuu CoIHIIA U 3BE3]

28
HEIEeIs

28
HEJEeIs

29
Hezemnst

29
Hezens

59

60

Muneunsiii I1yte — Hamma
lNamakTuka. [lonoxenne n
neuxenne ComHia B
lNamaktuke. ['amakTukn.
UYEpHble AbIPHI B saApax
TITAKTUK

Bcenennas. Pazoeranue

30
HeIeIs

30




61

rajaktuk. Teopus
Bosbiioro B3peiBa.
PenukToBoe n3nydyenue.
Meraranaktuka

Hepermennsie npo0iaembl
aCTPOHOMHHU

HEIeIs

31
HEIEeIs

62

O6o0maromuii ypok. Poib
(GU3MKU ¥ aCTPOHOMUH B
SKOHOMHYECKOH,
TEXHOJIOTHYICCKOM,
COLIMAIBHOMI U DTUYECKOU
cdepax AeITeTbHOCTH
yesoBeKa

31
HEJEeIs

63

O6o06maromuit ypok. Pois
1 MecTO (DM3HUKH U
aACTPOHOMHU B
COBPEMEHHOM HAYYHOU
KapTHHE MHpa

32
Hezemnst

64

65

O6o06uaromuit ypok. Poib
¢buznyeckoil Teopun B
(dbopMUpOBaHUH
MPEJCTABICHUN O
¢bu3nyecKoil kKapTuHe MUpa

O60061maronuit ypox.
Mecto ¢usnueckoi
KapTUHBI MUpa B 00111eM
psILy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
NPEACTABICHUIN O IPHPOAEC

32
Hezemnst

33

HCACIA

66

PesepBHbIii yPOK.
MarnuTHO€ noze.
DneKTpOMarHuTHasI
WHIYKIHS

33

HCACIA




PesepBHblii ypok. OnTuka.

67 OCHOBBI CTICIHATTLHOM 1 34
Hezelns

TEOPUU OTHOCUTEIIbHOCTH
Pesepubiii ypok. KBanToBast

68 ¢uznka. JneMeHTHI 1 34 bubmuoreka [JOK
aCTPOHOMUU U Henest https://m.edsoo.ru/ff0d1784
acTpo(U3HUKH

OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mox
penakiueit [TapdpentreBoii H.A., AkiinonepHoe oomecTBo «M31aTenscTBo
«ITpocsenieHue»

» ®uzuka, 11 knace/ Msxkumes I'.J1., byxosues b.b., Yapyrun B.M. niox
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTenbCcTBO
«IIpocemenue»

METOAUYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

1. ®uznka 10 kiacc: 6a30BbIi U YIIIyOJICHHBIA YPOBHU: CAMOCTOSITEIbHBIE U
KOHTPOJIbHBIE pabOThI: yueOHOE 1Tocooue AJist 0011e00pa3zoBaTEIbHBIX
opranuzauuii / E. C. Eprotkun, C. I'. Eptotkuna. — M. : IIpocBemenue, 2018
2. ®usuka 11 kmacc: 6a30BbId U YIITYyOJIEHHBIA YPOBHH: CAMOCTOSITEIbHBIE U
KOHTPOJIbHBIE pabOThI: yueOHOE Iocooue AJisi 0011e00pa3z0BaTEIbHBIX
opranuzanuii / E. C. Eprotkun, C. I'. Eprotkuna. — M. : IIpocBemenue, 2021.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. http://www.fipi.ru ITopran ®UIN — denepanbHbIi HHCTUTYT MEAArOTHUCCKUX
usMepenuit. 2. http://www.ege.edu.ru IMopran EI'D (uabopMarmioHHOH
noajepkku EI'D)

3. http://www.probaege.edu.ru ITopran Eaunsiii sx3amen

4. Poccuiickasi 3JI€eKTpOHHAs IIKOJIa

5. udporoe obopynoBanue 1entpa "Touka pocra"



JIMCT KOPPEKTHPOBKI

n/n

[ata
BHeceHus
U3MEHEeHUM

KpaTkoe coaeprkaHue
BHECEHHbIX U3MEHEHUN

Yem BbI3BaHbI
(npuumHbI)
N3MeHeHus,
OO0MNOJIHEHUS

HavmeHoBaHue
pa3gena
(nyHKTa) nnaHa,
Ky/Zia BHECEHbI
N3MeHeHus

OTBeTcTBEHHOE
LONKHOCTHOE
MU0 U ero
pocnucb
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