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HOACHUTEJDBHASA 3AIIUCKA

[Iporpamma mo ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUW M TPeOOBaHUN K pe3yJibTaTam
OCBOCHHSI OCHOBHOUM 00pa30oBaTENbHOU MporpamMMmebl, npeacTtaBieHHbx B OI'OC
COO, a Taxxke ¢ yuérom denepaibHOH paboyeil mporpaMMmbl BOCIUTAHUSA U
KOHUEMUMK TpernojaBaHus yyeOHoro mpeamera «@Pusnka» B 00pa3oBaTENIbHBIX
Opra"u3anusax Poccuiickon denepanum, peaNn3yoINnX OCHOBHBIE
o0Opa3oBaTeIbHbIE TPOrPAMMBI.

CopepxaHue mnporpaMMmbl IO (QU3MKE HampaBieHO Ha (opMHUpOBaHUE
€CTECTBEHHO-HAYYHOM KapTUHBl Mupa oOyvaronmxcss 10-11 kmaccoB mpu
oOydeHnn ux (u3nKe Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AESITEIIbHOCTHOTO
nonxona. Ilporpamma no ¢usuke coorBercTByeT TpebdoBanusim GI'OC COO k
IUTAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METanpeIMETHBIM pe3yJbTaTaM
oOyueHusi, a TaKK€ YYUTHIBAET HEOOXOIMMOCTb pPEaTU3aldd MEXKIPEeIMETHBIX
CBsA3€H (U3UKM C €CTeCTBEHHO-HAYYHBIMU Y4YE€OHBIMH TMpeameTamMu. B Heil
OMPEENSIOTCS OCHOBHBIE LI€NIM M3Y4YeHHUs] (DM3HKUM HAa YPOBHE CPEIHEro OOIEero
o0pa3oBaHus, TUIAHUPYEMBIE PE3YJbTAaThl OCBOEHUS Kypca (PU3WKHU: JTUYHOCTHBIE,
MeTamnpeIMeTHbIS, TpeIMeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3uke BKIIOYAET:

® [UTAaHUPYEMBIE pe3yJIbTaThl OCBOEHUs Kypca (pu3umku Ha 0a30BOM YpOBHE, B

TOM YHCJIe IPEIMETHBIE PE3YIbTATHI M0 TOJaM O0YUCHHS;

e coziepkaHue yueOHoro npeamera « Pu3nkay» 1o rogaM 00y4eHHsl.

®du3nka Kak Hayka O HambOoJjiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYIAs B
KayecTBe y4eOHOro mpeJMeTa B LIKOJIE€, BHOCUT CYIIECTBEHHbIN BKIJIAJl B CUCTEMY
3HaHUU 00 okpykatomieM mupe. [IkonpHbI Kype HU3NKH — cUCTEMOOOpa3yroIInii
JUIS. €CTECTBEHHO-HAYYHBIX Y4€OHBIX IMPEIMETOB, OCKOJIbKY (PU3NUYECKHE 3aKOHBI
JeXaT B OCHOBE IMPOIIECCOB U SIBJIICHUW, H3y4yaeMbIX XUMHUEH, OHUOIOTHeH,
dbuznyeckoir reorpadgueit u actpoHomueil. Hcmonp3oBaHME U AKTUBHOE
OpUMEHEeHHEe (U3NYECKUX 3HAHUWA  OINpeJenseT XapakTep U Pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTHKH, TPaHCIOPTa, OCBOCHUS
KOCMOCa, TMOJIYYEHHs] HOBBIX MaTEpHAJIOB C 3a/JlaHHBIMU CBOMCTBAMHU U JPYTHUX.
W3ydyenue (UMK BHOCUT OCHOBHOW BKJaA B (OPMHUPOBAHUE ECTECTBEHHO-
HAyYHOU KapTHHBI MUpa OoO0ydarmuxcs, B (GOpMHUpPOBAHWE YMEHUH MPUMEHSTH
HAY4YHBII METO]I TO3HAHUS MPU BHITIOJHEHUH UMHU Y4€OHBIX UCCIETIOBAaHUH.

B ocHoBy kypca ¢(usuku ans ypoBHS cpeaHero oOmiero oOpa3oBaHUs
NOJIOXKEH PpAX WACH, KOTOpPbIE MOXHO paccMaTpUBaThb KakK IPUHLUIBI €r0
OCTPOCHHMUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepual U3 BCEX pasleoB (PU3MKH, BKIIOYAET KaK
BOMIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (U3HKH.



Hoes cenepanuzayuu. B COOTBETCTBUU C HEW Mmarepuan Kypca (HU3MKA
o0beMHEH BOKpPYr (Qusnueckux Teopuil. Beaymum B Kypce sBISETCS
dbopMupoBaHUE MPEJICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTe€pUU, BELIESCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzamms mpearnojiaraeT HCIOJIb30BaHUE
F'YMaHUTAPHOTO TOTEHIHANAa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
¢usuku ¢ pa3BuTHEM OOMIIECTBA, a TaKXKE C MHPOBO33PEHUCCKUMH,
HPABCTBEHHBIMH M 9KOJOTUYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoii  nanpaenennocmu. Kypc ¢Gu3uku  mpeamnoaraer
3HAKOMCTBO C IIUPOKUM KPYTOM TE€XHUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
V3YUYCHHBIX TEOPHUM U 3aKOHOB.

Hoes »skonocusayuu pearusyeTcsi TOCPEICTBOM BBEJCHUS DIIEMEHTOB
colepKaHUs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpolieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHUKH M TEXHOJOTUM, a TakKe OOCYXKICHHS
po0JieM paloOHAIBHOTO MPUPOIONOJIB30BAHUS U HKOJIOTHYECKOM 0€30MacHOCTH.

Crep:KHEBBIMHU AJIEMEHTaAMHM Kypca (M3UMKM Ha YpOBHE CpPEAHEro OOIIEero
oOpa3oBaHus SBISIOTCS (u3nueckue teopun ((popmMupoBaHHE MPECTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOpUH, POJU (yH/IAMEHTAIBHBIX 3aKOHOB U
IOPUHIIMIIOB B  COBPEMEHHBIX TMPEACTABICHUSX O TMPUPOJAE, TIpaHUIAX
OPUMEHUMOCTH TEOpUM, JJIS OMNHCAHUSI ECTECTBEHHO-HAYYHbBIX SIBICHUU W
MIPOIIECCOB).

CHCTeMHO-AESITeNIbHOCTHBIN TOJIX0Jl B Kypce (DM3UKU peaiu3yeTcs Mpexie
BCEro 3a CUET OpraHU3aldH HKCIEPUMEHTAIBHOU AESITEIbHOCTH O0YyYaroluXcCsl.
Jlns  6a3oBoro ypoBHS Kypca (U3HMKA — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U JIaOOpaTOPHBIX PpaboT,
KOTOpbI€ B mporpamme no (usuke oObeIWHEHBI B OOLIUNA CIHCOK YUYEHHUYECKUX
PAKTUYECKUX paboT. BeijeneHrne B yka3aHHOM IEpEYHE JIaOOpaTOPHBIX padoT,
IPOBOJUMBIX JJIsI KOHTPOJSL M  OLIEHKH, OCYIIECTBISIETCS YYaCTHUKAMHU
00pa3oBaTeILHOIO TMpollecca MCXOAd U3 OCOOCHHOCTEH IIJIAaHUPOBAHUS U
ocHalleHHs: kaOuHeta (Qusuku. Ilpm »3TOM oObOecneunBaeTcsi OBIAJCHUE
0OyJaroNMMHUCS YMEHHUSIMU TPOBOJIUThL KOCBEHHBIC W3MEPEHHUsI, HCCIETOBAHUS
3aBUCUMOCTEH (U3MYECKUX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
PEIJI0KEHHBIX TUIIOTES.

Bosnbiioe BHUMaHME yHAENAETCS PEUIEHUIO PACUYETHBIX M KAaYECTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3a/laHHOM (PU3UYECKON MOJIEIbIO, TO3BOJIAIONINE MPUMEHSITh U3YUEHHbIEC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOrO pa3lena Kypca, TaK U UHTErpUpys 3HAHUS W3
pa3HbIX pa3nenoB. sl KaueCTBEHHBIX 3a]1a4 IPUOPUTETOM SBJISIIOTCS 3aJlaHHs Ha
0o0BbsICHEHHE TpOTEeKaHUs (U3MUECKUX SIBJIEHUW U TMPOLECCOB B OKPYXKAIOMIEH
KU3HH, TpeOyrouie BblOOpa (U3MYECKOW MOAENU JJI1 CUTyallMd MpakTUKO-
OPHUEHTUPOBAHHOTO XapakTepa.

B cootBerctBum ¢ TpeboBanusmu DPI'OC COO k wmaTepuaibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Y4YeOHOro rmporecca 0a30BBIM ypOBEHb Kypca



¢Gbu3KMKU HA YPOBHE CPEHETO 00IIEro 00pa3oBaHusl JOJKEH N3Y4aThCsl B YCIOBHIX
IPEJIMETHOTO KaOWHeTa (U3WKK WU B YCJIOBHSAX WHTETPUPOBAHHOTO KaOMHETa
IpEeAMETOB €CTECTBEHHO-HAYYHOTO IUKJIa. B kaOuHere (U3MKH JOJKHO OBITh
HeoOxonuMoe JnabopaTopHOE OOOpYIOBAaHME /IS BBIMOJHEHUS YKa3aHHBIX B
nporpamMme no (QU3MKe yYEHWYECKUX MPaKTUYECKUX paboT M JEMOHCTPALIMOHHOE
00opyIoBaHUE.

JlemoHCTpanimoHHoe o0OopyaoBaHue (OpMUPYETCS B COOTBETCTBUU C
OPUHIIMTIOM MUHUMAJIbHOM  JOCTaTOYHOCTH U OOECMEYMBAET IOCTAHOBKY
NIEPEUYNUCIICHHBIX B TporpaMMe 10 (HU3UKE KIIOYEBBIX JIEMOHCTpAIuil Ui
UCCIICIOBAaHUS  W3Y4YaeMbIX SIBJICHHH ©  MPOIECCOB, OJMIUPHUECKUX U
(dbyHIaMEHTaTbHBIX 3aKOHOB, X TEXHUYECKUX MPUMECHECHHM.

JlabopatopHoe 000pydOBaHME HJs YYEHUYECKHUX MPAKTHUECKUX padboT
dbopMupyeTcsi B BUAC TEMAaTHYCCKUX KOMILJIEKTOB M OOECIICYMBACTCS B pacuéTe
OJIHOTO KOMIUIEKTa Ha JBYX OOydYalmmxcs. TeMaTH4ecKue KOMILIEKTHI
1ab0paTOpHOTrO O00O0PYNOBaHUS JOJKHBI OBITh TOCTPOCHBI HA KOMILJIEKCHOM
WCIIOJIb30BAaHUU AHAJIIOTOBBIX M ITU(POBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX
U3MEPUTEIHHBIX CUCTEM B BUJIE ITU(POBBIX JTabOpaTOPHid.

OCHOBHBIMH HEJIIMH U3y4eHUS PU3UKH B 0011eM 00pa30BaHUU SBIISIOTCS:

e hopMHpOBaHHWE HHTEpPECa W CTPEMIICHHs] OOYy4YaloIUXCi K HAydHOMY
W3YYCHHUIO TPUPOIBI, PA3BUTHC WX HMHTEIJICKTYAIbHBIX W TBOPYECKUX
CIOCOOHOCTEN;

®pa3BUTHE TPEJICTABICHUN O HAYYHOM METOJIE MO3HAHHUS U (popMUpOBaHHE
UCCJIEI0BATEIBCKOTO OTHOIIEHUS K OKPY>KAIOUTUM SIBJICHUSIM;

¢ hopMUpOBaHNE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3yudeHHUs OCHOB
CTpOEHUS MaTepuu U GyHIAMECHTAIBHBIX 3aKOHOB (DM3HUKU;

e hopMHpOBaHWE YMEHHUNA OOBSCHATH SIBICHUS C  HCIIOJB30BAHUEM
(du3MUeCcKNX 3HAHUI U HAYYHBIX JOKA3aTEIbCTB;

e hopMHpOBaHUE TMPEACTABICHUN O poNM (PU3UKU JUIS Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTimkeHne 3THX Ieneld o0ecreynBaeTcs peIIeHueM CIEAYIOIUX 3a7ad B

npolecce U3ydeHus Kypca QU3MKU Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHus:

® IpHOOPETEHHE CUCTEMBI 3HAaHUN 00 O0IIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpWsIX, BKIIOYAsS MEXaHUKY, MOJICKYSIPHYIO (U3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PM3UKY U DIIEMEHTHI aCTPOPHU3UKH;

e hOpMHpOBAHWE YMEHHM TPUMEHSATh TEOPETHUYECKUE 3HAHUS IS
oObsicHeHHUsI (PU3MYECKUX SBJICHUHW B MNpPUPOAEC W I TNPUHATUSA
MIPAKTUYECKUX PEIICHUM B IOBCETHEBHOM KU3HU;

®OCBOCHHUE CMOCOOOB pEIICHUS Pa3IUYHBIX 33Jad C SIBHO 3aJaHHOM
duznueckol MOJENbI0, 3a/ad, MOAPa3yMEBAIOIIUX CaMOCTOSITEIbHOE
co3faHue (pU3NUECcKorl MOJIeNU, aZIeKBATHON yCIIOBUSIM 3a/1a4u;

eTIOHMMaHUEe (U3UYECKUX OCHOB W TPUHIUIIOB JCHCTBUS TEXHUYCCKUX
YCTPONCTB M TEXHOJIOTUYECKUX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO

cpeay,



® OBJIAJICHUE METOJAMH CaMOCTOSITEIHHOTO TUIAHUPOBAHHSI W TPOBEACHUS
(Gu3MUecKNX HKCIEPUMEHTOB, aHAJIM3a M HMHTEPIpeTaluyl UHPOpMaIUU,
OTIPEJICIICHHS JIOCTOBEPHOCTH TIOJIYYCHHOTO pe3yibTaTa;
®CO37aHUE YCIIOBHM IS Pa3BUTHS YMEHHH TMPOEKTHO-UCCIICIOBATEIHCKOM,
TBOPYECKOMN AEATEIBbHOCTH.

Ha wusyuenune ¢usuku (0a30BbIii YypOBEHb) Ha YpPOBHE CpEIHEro OOIIEro
obOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HE/EJIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (u3uMKe TMepedeHb JabOpaTOPHBIX M
IPAKTUYCCKUX pabOT SBISCTCS PEKOMEHIOBAHHBIM, YYHUTEIb JellaeT BhIOOD
pOBENEHUS JTA0OPATOPHBIX pPabOT W OMBITOB C YYETOM WHIWBHIYATHHBIX
0COOEHHOCTEM 00y4JarommXcs



COJEPKAHUE OBYUYEHUA
10 KVIACC

Paznen 1. ®u3uka v MeTOIbI HAYYHOT'O NMO3HAHMS

dusuka — Hayka o0 npupoze. HayuHele METOIbl IO3HAHUS OKPYKAIOILIETO
mupa. Ponp JSkcrepuMeHTa W TEOPUMM B NPOLECCE TO3HAHMS IPUPOLBI.
DKCIepUMEHT B (pU3HKeE.

MopenupoBanue (uU3MUeCKUX SIBIEHUN U mpoueccoB. HaydyHble rumotesbl.
®u3znyecKkne 3aKOHbl U TEOPUU. [ 'paHUIBI TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponp u mecto ¢pu3uku B GOpMUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AnasioroBble U IU(PPOBbIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3gen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBUKEeHHE. OTHOCUTEIBHOCTh MEXAaHWYECKOTO JBUYKEHHS.
Cucrema otcuéta. Tpaekropusi.

[lepemenienue, cKOpocTh (CpedHsisi CKOPOCTh, MTHOBEHHAas CKOpPOCTb) U
YCKOpPEHUE MaTepuajbHOW TOYKH, UX MPOCKIMHU HAa OCHU CHUCTEMBbI KOOpJWHAT.
CnoxeHue nepeMenieHui u cI0KeHue CKOPOCTe.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsSIMOJIMHEHOe nBxKeHue. ['paduxu
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOpPEHHUs, IyTH U MepeMeIIeHuUs
MaTepuaIbHONU TOYKU OT BPEMEHH.

CBoboiHOE TazieHre. Y CKOpeHHE CBOOOIHOTO MaCHUSI.

KpuBommHeitHoe  nBwkKeHue. J[BMKEHHE  MarepuasbHOW TOYKM MO
OKPY>KHOCTH C TTIOCTOSTHHOM 110 MOAYJIFO CKOPOCTBHIO. YTJI0Basi CKOPOCTh, TUHEUHAS
ckopoctb. [lepuon u wacrora obpamienus. LleHTpocTpeMUTEIEHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: CHUAOMETP,
JBIKEHHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC MTepeIadun.

Jlemoncmpayuu

Mogenb cuctembl OTCYETA, WILTIOCTPALUs KUHEMATHUUYECKUX XAPAKTEPUCTUK
JIBKCHUS.

[IpeobpazoBaHue IBUKEHUN C UCTIOI30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yX€ U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmronenne ABWKEeHHS Teja, OPOIIEHHOrO MO YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaACHMUS.

Hanpasnenue ckopocTu pu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamopmvie pabomol



N3ydyeHne HepaBHOMEPHOTO IBHXKEHUS C LEJNBIO ONPEACIICHUsS MTHOBEHHOU
CKOpPOCTH.

UccnepoBanne COOTHOMIEHHUS MEXKAY NYTSAMH, MPOUICHHBIMU TEIOM 3a
IIOCJICIOBATEIIBHBIE PAaBHBIE IPOMEXYTKHM BPEMEHUM NIPU PABHOYCKOPEHHOM
JNBUKEHUH C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne nBUAKEHUS IApUKa B BA3KOU KUIKOCTH.

N3yuenue nBuxeHus Tena, OpOIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipununn  otHocutenbHOCTH  [ammnes.  IlepBbii  3axkoH  HeroToHa.
NHepunanbHble CUCTEMBI OTCUETA.

Macca rtena. Cuna. Ilpunmun cynepnosunuu cui. Bropoit 3akon HbroToHa
JUIsL MaTepUaibHOM TOUKU. TpeTuit 3akoH HproTOHA 111 MaTepUAIbHBIX TOYEK.

3akoH BcemupHoro TtiaroreHud. Cuia Ttsokectr. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunbl TpeHust (1okos, CKoiabxeHus, kauenusi). Cua tpenus. Cyxoe
tperue. Cuna TpeHUsl CKOJIRKEHUS U cria Tpenus mokos. KoaddumuenT tpenus.
Cuita conpoTUBIIEHUS MPU IBUKEHUU Teja B AKUJIKOCTU UITU Ta3e.

[TocTynaTenpHOE U BpamaTeabHOE ABUKEHUE a0COTIOTHO TBEPIOTO TEIa.

MOMEHT CuIlbl OTHOCUTEIBHO OCH BpaumieHus. Ilnedo cunbl. YcnoBus
paBHOBECUSA TBEPAOIO TEA.

TexHuyeckue ycTpoWCTBA M MPAKTHUYECKOE NPHUMEHEHUE: MOALINITHUKH,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne UHEPLIUH.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJ.

Bropoit 3axkon HeroToHa.

N3smepenue cui.

CnoxeHune cuiL.

3aBUCUMOCTh CHJIBI YIPYTOCTH OT JAe(pOopMaIuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U NMAJCHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3yuenue aBmxeHus: Opycka 1o HaKJIOHHOW IIIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIMX B MPYXUHE U
pe3nHOBOM o0pasiie, OT uX JAePOpPMAIIHH.

HUccnenoBanne ycinoBuii paBHOBECHS TBEPAOTO TeEJld, HWMEIOLIETO OCh
BpAaILICHUS.

Tema 3. 3aKkonvl coxpanenusn 6 MexanHuke

NmMmnynbc MatepuanbHOW TOYKHM (Tena), CHUCTEMbl MaTE€pPUAIbHBIX TOYEK.
NMnynbec cUiibl M1 U3MEHEHUE HUMITYJIbCA TeJld. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBUKEHUE.



Pa6ora cuibl. MOIIHOCTH CHITHL.

Kunernueckass sHeprusi MarepuajbHOM Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOW SHEPTHH.

[loreHumanbHas DHEPrHusl. [ToreHumnanbHas SHEPrust YIIPYTO
neopMUpoBaHHONW  TpYXHWHBL.  [loTeHIMaNbHAs  dPHEpPrHsl  Tela  BONM3U
MOBEPXHOCTH 3€MIIH.

[ToreHmuanbHple W HEMOTCHIMAIbHBIE  CHJIBI. Cesi3p paboThI
HETIOTCHIUAJIBHBIX CUJ C M3MEHEHUEM MEXaHMYECKOW SHEPTUU CHUCTEMBI TeEll.
3aKOH COXpPAHEHHUSI MEXaHUYECKON YHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHU4eckue yCTpOWCTBA M NPAKTUUYECKOE INPUMEHEHHE: BOJOMET, KOMED,
NPY>KUHHBIA MUCTOJIET, ABUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE ABUKEHUE.

[lepexoa MOTEHIIMAIBHOW SHEPTUU B KWUHETUYECKYIO U 0OpaTHO.

Vyenuueckuii sxcnepumenm, 1abopamophsie pabomol

N3ydenne abCOMIOTHO HEYNPYIroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MassTHHUKOB.

UccnenoBanue cBsizu pabOThl CUJIbI ¢ U3BMEHEHUEM MEXaHUYECKOW IHEPTUH
TeJa Ha IPUMEPE PACTSKEHHS] PE3UHOBOTO JKI'yTa.

Pazgea 3. Moseky/isipHas pU3HKa M TEPMOJAMHAMHMKA

Tema 1. Ocnoevt MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJSIPHO-KMHETUYECKOW TEOPUH U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Juddysus. Xapakrtep IBUKECHHUS U
B3aMMOJICVCTBUSL YacCTHI[ BemecTBa. MoJenn CTpOEHUs Ta30B, XUJIKOCTEU H
TBEPJBIX TN M OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ITUX MoJieiel. Macca u
pa3Mmepsl Mosiekyil. KonnuectBo Bemiectna. [Toctostnaass ABorajipo.

TemmmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkana temneparyp
Lenbcus.

Mopens  upeanbHOoro rasa. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUU HJE€AIbHOro rasza. AOCOJIOTHash TeMmrepaTypa Kak Mmepa
CpeIHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO JBMXKEHWs dvactul rasza. lllkana
temneparyp KenbBuna. I'azoBbie 3akoHbl. YpaBHeHue Mennaeneesa—Kianenpona.
3akoH [lanprona. M30mponeccsl B UACATBHOM Ta3e C MOCTOSHHBIM KOJWYE€CTBOM
BemecTBa. [ 'paduueckoe mpeacTaBiIeHUE H3OMPOIECCOB: H30TEpPMa, H30X0pa,
nzobapa.

TexHuyeckue yCTPOMCTBA M MPAKTHYECKOEC TPUMEHEHHE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JIMCKPETHOE CTPOCHME BellecTBa, Qororpaduu
MOJIEKYJT OPTAaHUYECKUX COCIMHEHUM.



OnbiThl 110 U PYy3UN )KUAKOCTEH U ra30B.

Monens OpOyHOBCKOTO JIBUKEHUS.

Mogens onsita llTepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYILIECTBOBAaHUE MEKMOJIEKYISIPHOTO
B3aMMO/ICHCTBHSI.

Mopaenb, nroCcTpUpyoias IpUpoay AABICHUS T'a3a Ha CTEHKU COCya.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHHMS HWJEAJIBLHOIO rasa,
U30IPOIIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE HM3MEPEHUI
00BnEMa KOMHATBHI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXK]Ty TapaMeTpaMU COCTOSIHUSI pa3peskKeHHOTO
rasa.

Tema 2. Ocnosvlt mepmoounamuxu

Tepmonunamuyeckass cucreMa. BHYTpeHHssT dHEpPrusi TEPMOAMHAMHYECKOM
CHUCTEMBI U CTIOCOOBI €€ n3MeHeHusl. KonuuectBo TemioThl U pabota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  HWJE€albHOro  raza. Buasl  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3IyUYCHHE. Y IeJIbHAsl TEILUIOEMKOCTh BEIIECTBA.
KonuuecTBo TemaoThl npu Terjionepeaaye.

[lonstue 00 anmabatHoM mnpouecce. IlepBblii 3aKOH TEPMOJMHAMUKHU.
[Ipumenenne mepBOro 3akOoHa TEPMOJMHAMUKHU K H3omporeccam. ['paduueckas
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamuku. HeoOpaTMOCTh IPOIIECCOB B MIPUPOJIE.

TennoBble  MamuHbl.  [IpUHOUIIBI ~ AEUCTBUS ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpa3zoBanus sHepruv B TeIUIOBbIX MamuHax. KoadduimeHnTt mnomae3Horo
nevictBus TeroBod MamwuHbl. [lukn KapHo u ero kodpduumMeHT M0JI€3HOTO
JEHCTBUS. DKOJIOTUYECKHE MPOOIEMBI TETUIOIHEPTETHUKH.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHHUE: JIBUraTellb
BHYTPEHHETO CTOpaHus, ObITOBOM XOJ0AWIbHUK, KOHIUITUOHED.

Llemoncmpayuu

3meHenne BHYTpEeHHEH HSHEPrud Tella MPU COBEPIICHUH DPAOOTHI: BBUIET
npoOku u3 OyTBHUIKM TOJI JIEWCTBUEM CXAaToro BO3JyXa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe myTEM TpeHus (BUICOAEMOHCTpaIus).

N3meHeHne BHyTpeHHEN SHEPIUH (TeMIIEpaTyphl) Tejla Mpu TeIlonepeaaye.

OnpiT 10 aauabaTHOMYy pacIIMpPEHUI0 Bo3Ayxa (OMBIT C BO3IYUIHBIM
OTHHUBOM).

Monenu napoBoil TypOUHBI, JBUTATENSE BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepenne yaenbHOM TEIIOEMKOCTH.

Tema 3. Acpecammniwie cocmoanus eéewjecmea. Dazoevie nepexoonl



[TapooOpa3oBanue u konaeHcanus. Mcnapenue u kunenue. AOCONIOTHAS U
OTHOCHUTEJIbHAA BIAXHOCTh BO31yxa. HacelmieHHbl map. YaenbHas TeIioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT 1aBJICHUSI.

Teépnoe Teno. Kpuctamnmmyeckue u amopdubie Tena. AHU30TPOIUS CBOWCTB
kpuctaioB. Kuakue kpucramibl. CoBpeMeHHble Marepuanbl. [lmaBienue u
KpUcCTaJIu3alus. Y ieiabHasl TerioTa miasienus. Cyonumanus.

YpaBHEHHE TEIIOBOTO OajaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU IMOJYYEHUS] COBPEMEHHBIX MAaTEpUAIIOB, B
TOM YHMCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolIiCTBa HACBHIILICHHBIX MTAPOB.

Kunenue npu noHU>KEHHOM J1aBJICHUHU.

Crioco0bI n3MepeHus BIaXKHOCTH.

HaGnronenue HarpeBaHus U MIaBJICHUS KPUCTAJUTMUECKOTO BEIIECTBA.

JleMOHCTpalys KpUcTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3MepeHne OTHOCUTENBLHOM BIIAXKHOCTH BO3/1yXa.

Paznen 4. DiaekrpoauHamMuKa

Tema 1. Inekmpocmamuxa

OneKkTpu3aums Tel. OJEKTpUYeCKHil 3apsia. JBa BHAAa JIEKTPUUYECKHUX
3apsaaoB. [IpOBOAHMKM, IOUAIEKTPUKH W IOJIYIPOBOJHHUKH. 3aKOH COXPaHEHUA
3JIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToyeuHsblil 31€KTpUYECKU 3apsia.
Onektpuueckoe mone. Hanpspk€HHOCTh  dnekTpudeckoro mods.  [IpuHnun
CYNEPIIO3ULAN DJICKTPUUYECKUX MOoJieH. JIMHUKM HanpsKEHHOCTU BJIEKTPUYECKOIO
TOJIAL.

Pabora cun  anekrpocratmdyeckoro  mons.  [loreHnman.  PasHocTh
noTeHIUaNoB. [IpOBONHUKM W JHUDJIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJIE.
JnanekTpuyeckas NpOHUIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTtop. DIeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsHyKEHHOTO KOHJEHCATopa.

TexHu4ecKue yCTPOMCTBA M NPAKTUUYECKOE MPUMEHEHHUE: SIEKTPOCKOIL,
ANIEKTPOMETpP, DJEKTPOCTaTHUECKass 3alluTa, 3a3eMJICHHE DJIEKTPONpPHUOOpOB,
KOHJICHCATOP, KOIMPOBAJIBHBIN aniapar, CTpPyUHbIN IPUHTED.

Llemoncmpayuu

Y CTpOUCTBO M MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3anmonelicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TE.

[IpoBOIHMKH B 3IEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3alUTa.

JIMDAEKTPUKH B DIEKTPOCTATUYECKOM MOJIE.



3aBUCUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHCAaTOpa OT IUIOLIAIH
IJIACTHH, PACCTOSHUS MEXIY HUMU U IUAJIEKTPUUECKOW MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepenne 31eKTpoEMKOCTH KOHIAEHCATOPA.

Tema 2. Ilocmoannwiit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUN TOK. YCIOBUSI CYLIECTBOBAHUS DJIECKTPUUECKOTO TOKA.
Nctounuku Toka. Cuna toka. [IocTOSHHBIN TOK.

Hanpsikenune. 3akon OMa 171 yyacTka LEeTu.

DIJIEKTPUYECKOE COMPOTUBIICHUE. Y ACIbHOE CONPOTUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaLIENIbHOE, CMEIIAHHOE COCIMHEHNUE IIPOBOJHUKOB.

Pabora oanektpuyeckoro Toka. 3akoH Jlxoyns—Jlenna.  MomHOCTB
3JIEKTPUYECKOTO TOKA.

DNEKTPOJBWKYIIAsA CHJIAa U BHYTPEHHEE COINPOTUBJIECHUE HCTOYHUKA TOKA.
3axon Oma 17151 TOJTHOM (3aMKHYTOM) 35ieKTpuyeckoi nenu. KopoTkoe 3aMbIkaHue.

DJIEKTPOHHAs ~ MOPOBOJAMMOCTb  TBEPABIX  METAJIOB.  3aBUCUMOCTH
CONPOTUBJICHUSI METAJIJIOB OT TeMnepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpOoBOJHUKM. CoOcTBeHHas u MIpUMECHAS MIPOBOJUMOCTh
noynpoBoAHUKOB. CBolicTBa P—N-niepexoaa. [lomynpoBoIHUKOBEIE TPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax M  paciuiaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTUYECKAS JUCCOUUALINS. DIEKTPOIIU3.

DIJIEKTpUYECKAN TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lna3zma.

TexHuueckue yCTpoWCTBA M MPAKTUUYECKOE NPUMEHEHHE: aMIepMETp,
BOJILTMETP, pEOCTaT, HUCTOYHUKH TOKa, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN JTHO/,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOIHUKOBBIN TNO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HAMPSIAKECHUS.

3aBUCUMOCTh CONPOTUBIICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI,
IJIOIIA TN TTONIEPEYHOTO CEUYEHHS U MaTepuaa.

CmenanHoe COeJMHEHUE MPOBOIHUKOB.

[Ipssmoe w3MepeHue BIEKTPOABMXKYIIEW cuibl. KopoTkoe 3ambikaHue
rajJbBaHUUYECKOI0 JIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCUMOCTh COTPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTE IIEKTPOIUTOB.

HckpoBon paspsa 1 MPpOBOAUMOCTD BO3yXa.

OHOCTOPOHHSIS TPOBOJIUMOCTD JTUO/IA.

Yuenuueckuii sxkcnepumenm, 1abopamopmsie pabomol

N3yuyeHne cMemanHoro COeIMHEHNS PESUCTOPOB.

N3mepeHne 37IeKTPOJBMKYILIEH CUJIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
COIPOTHUBIICHUS.



Hab6mronenue amekTpoiusa.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usnku 0a3oBoro ypoBHs B 10 Kiacce OCyIECTBISETCS C
YU4ETOM COAEPKATEINbHBIX MEXKIIPEAMETHBIX CBS3€d € KypcaMH MAaTEMAaTHKH,
OMOJIOrMH, XUMHH, Teorpaduu U TEXHOJIOTUU.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBbIE C M3YYEHHUEM METOJOB HAYYHOIO
NO3HAHMS: SIBJICHHE, HAay4dHbIM (akT, rumnoresa, (pusnueckas BeIUYUHA, 3aKOH,
Teopusi, HAOMIOACHNE, SKCIIEPUMEHT, MOJEIMPOBAHNE, MOJIENIb, U3MEPEHHE.

Mamemamuka: pelleHWe CUCTEMbl ypaBHEHWH, JuHeWHas (QyHKUus,
napabouna, runep0osa, ux rpauKkd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIUU HA OCH KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanndeckoe ABUKEHUE B KUBOU mpupoje, nuddysus, ocMoc,
TETIOOOMEH KUBBIX OPraHU3MOB (BHABI TEIUIONEPENadyH, TEIJIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SIBICHUS B KUBOU MIPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAsI Macca, TEIUIOBBIE CBOMCTBAa TBEPABIX TeEN, KUAKOCTEH M
ra3oB, 3JICKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs IUCCOLMALMS,
raJibBaHUKA.

l'eocpagus: BnaxHOCTh BO3AyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JABMKEHUN C HCIOJIb30BAaHUEM MEXaHU3MOB,
y4éT TpeHHs B TEXHUKE, MOJAIUMIHHUKH, HCIOJIb30BAaHUE 3aKOHA COXPAHEHHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET M JpYyrue), IABUTATENIb BHYTPEHHETO
CropaHus, napoBas TypOuHa, ObITOBON XOJOIMIbHUK, KOHIUIIMOHEP, TEXHOJIOTUU
NOJyYEHUs] COBPEMEHHBIX MATEpUAIOB, B TOM UHCJIE HAHOMAaTepUaJOB, MU
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONpHuOOpOB,
KCEpOKC, CTPYHHBIH OPUHTED, AJIEKTPOHArpeBaTeIbHbIE pUOOPBHI,
AJIEKTPOOCBETUTENbHbBIE IPUOOPHI, FAJIbBAHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMuKka

Tema 3. Macnummnoe noJie. InNeKmpoOMazZHUMHAA UHOYKUUA

[TocrostHHble  MarHuThl.  B3anMOAEMCTBHME  TMOCTOSIHHBIX ~ MAarHHUTOB.
MarautHoe mnone. Bekrop MarmuTHOM wuHAykuuu. [lpuHuun cynepno3uuuu
MAarHuTHBIX TOJeW. JIMHMM MarHUTHOM MHAyKUuU. KapTuHa JMHUI MarHUTHOMN
VH]TYKIMH T10JI1 HOCTOSIHHBIX MATHUTOB.

MarnuTtHOoE 10JIE TPOBOJHMKA € TOKOM. KapTMHa JHMHWUWA WHIYKUHAU
MarHMTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBILIEBOTO
IIPOBOJIHMKA, KAaTyIIKX ¢ TOKOM. OmnbIT OpcTena. BzanmoaencTBue npoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJIb ¥ HallpaBJICHHUE.



Cuia Jlopenua, e€ Moysb U HanpaBiieHUE. JIBUXKEHNE 3apsSy)KEHHON YaCTHULIBI
B OJJHOPOJHOM MarHuTHOM Tosie. PaGota cunbl JlopeHna.

SIBneHne DIIEKTPOMArHUTHOW MHAyKIMH. [lOoTOK BEkTOpa MAarHUTHOU
WHIYKIMA. OJEKTPOABMIKYIIAST CUJIa MHIYKIMHA. 3aKOH 3JICKTPOMArHUTHOM
nnaykuuu dapages.

BuxpeBoe nsnektpuueckoe Imoje. OIEKTPOABMKYIIAs CHJIA HWHAYKIUU B
IIPOBOJHUKE, JBHKYIIEMCS TOCTYNIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuio Jlenua.

NHAYyKTUBHOCTh. SIBJI€HHE CAMOMHAYKLIMHU. OJEKTPOABMXKYLIasd CHUJIa
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O TIOJISl KATYIIIKUA C TOKOM.

DJIEKTPOMAarHUTHOE TIOJIE.

TexHu4yeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: TOCTOSHHbBIC
MarHuThl, BJIEKTPOMATHUTHI, BJCKTPOJBHUIATENb, YCKOPHUTEINW BJIEMEHTAPHBIX
YacTUll, UHAYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHUE JIEKTPOHHOI'O NTy4YKa MAarHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TOJISL.

B3anmonernicTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuiia Amnepa.

HenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUATA.

SIBrIeHME 3NEKTPOMArHMTHON UHIYKIIUU.

[IpaBuno Jlenna.

3aBUCUMOCTD DJICKTPOJBMXKYIIECH CUJIBI MHIYKIIMA OT CKOPOCTH MU3MEHEHMS
MarHuTHOT'O MOTOKA.

SIBrieHME CAaMOMHIYKIIUY.

Vuenuuecxuii sxcnepumenm, rabopamopule pabomol

N3ydyeHnrne MarHuTHOTO TOJISI KATYIIKU C TOKOM.

HccnenoBanne AeiCTBUSA MOCTOSIHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sABICHUS 3JIEKTPOMAarHUTHOM UHTYKIIHAH.

Paszgea S. KoJsieOanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazcHuUmHble KO1eOanus

Konebarenbnast  cucrema. CBOOOJHBIE  MEXaHMUYECKHE  KOJEOaHUS.
I'apmonunyeckue konebanus. [lepuon, vacrora, ammiutyga u ¢asza KojeOaHUMU.
[IpykxuHHBIN MassTHUK. MaTteMaTM4eCcKnii MAasiTHUK. Y PaBHEHUE TapMOHUYECKHX
kosebanuii. [IpeBpaienre sHeprun Mpy rapMOHUYECKUX KOJIeOaHUsIX.

Konebarenbupiii kOoHTYp. CBOOOJHBIE 3JIEKTPOMAarHWTHHIC KOJeOaHUS B
UJealbHOM KoJIe0aTeTbHOM KOHType. AHAJOTUS MEXAY MEXaHUYECKUMH U
ANEKTPOMAarHUTHeIMH KoJieOanusimu. Dopmyna TomcoHa. 3aKkoH COXpaHCHHS
SHEPTUHU B UJICATHHOM KO0JIeOaTeIbHOM KOHTYDE.



[IpencraBnenue o 3aryxaronux KoyieOaHusX. BoIHYK/IeHHbIE MEXaHUYECKUE
kosnebanus. Pezonanc. BeiHyKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHuUs.

Ilepemennpii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOr0 TOKAa. AMIUIUTYJIHOE€ M JEUCTBYIOIIEE 3HAYEHUE CHUJIbI TOKAa U
HaIPsKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U NOTpeOICHUE IEKTPUUECKON
SHEPruu. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJCTBE 3IeKTpo3Hepruu. Kynbrypa
UCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHu4eckue yCTpOMCTBA MU NIPAKTUYECKOE IPUMEHEHHE: DIIEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUU JIEKTpONepeaay.

Jlemoncmpayuu

UccnenoBanre napamMeTpoB KoieOaTeabHONM CUCTEMbl (MPY>KUHHBIA WU
MaTEeMaTU4YEeCKUM MasiTHUK).

HabGmronenue 3aTyxaromux KoieOaHuu.

HccnenoBanre CBOMCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmronenue pe3onanca.

CB0OOTHBIC JIEKTPOMArHUTHBIC KOJICOAHUS.

OcuminorpaMmsl (3aBUCHUMOCTU CUJIBI TOKA M HANPSKEHUS OT BPEMEHU) IS
3JIEKTPOMArHUTHBIX KOJICOaHUIA.

Pe3sonanc mnpu mocraenoBaTEIbHOM COEIMHEHHUH PpE3UCTOpa, KaTyIIKH
WHYKTHUBHOCTH M KOHJIEHCATOPA.

Mogenb TMHUY SAEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, n1abopamopnvle pabomul

HccnenoBanre 3aBUCUMOCTU MEpUOJa MajbIX KOJieOaHUI Tpy3a HA HUTH OT
JUIMHBI HUTH ¥ MaccChl Tpy3a.

HccnenoBaHne MEPEMEHHOTO TOKA B LENH W3 IOCIEAOBATENBHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMAZHUMHbIE 60IHbL

Mexanuyeckue BOJIHBI, yclioBus pacnpoctpaHeHus. Ilepuoa. CkopocTb
pacnpocTpaHeHuss M JUIMHA BOJHBL. [lomepeuHble W MPOJOJIbHBIE BOJIHBI.
WNnrtepdepenius u qudpaxiums MEXaHUIECKUX BOJIH.

3Byk. CkopocThb 3ByKa. ' poMKkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMATrHUTHBIE BOJIHBI. Y CJIOBUS M3YYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BekropoB E, B, V B sanexkrpomarautHoit BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpa)X€HUE, MpEIOMIICHUE, MOJIsSpU3anus, JMPpaKius,
unTepdepenius. CKopocTh dJEKTPOMAarHUTHBIX BOJIH.

[IIxana >MeKTPOMarHUTHHIX BOJIH. [[puMeHEeHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIMOCBSI3U U TeNeBUACHUS. Paquonokanmys.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuyeckue yCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKaJbHbIC
UHCTPYMEHTHI, YJIbTPAa3BYKOBAasl AMArHOCTHMKA B TEXHUKE M MEOULIMHE, pajap,
pamuonpuEMHUK, TEJIEBU30p, aHTeHHA, Tenedon, CBU-neus.



Jlemoncmpayuu

OO6pa3zoBaHue U pacIpOCTPAHCHHE MOTIEPEUHBIX U MTPOJI0TBHBIX BOJIH.

Koneobmromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne orpakeHus M MPeTOMIICHHUS] MEXaHUYECKHUX BOJIH.

Ha6monenne nnrepdepentinu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsi3 TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUTHTYIOW M
4acTOTOM KoJieOaHMIA.

Hccnenosanue CBOMCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpaKeHUe,
OpesioMIIEHUE, MOoJAspu3anuns, Tudpakuus, UHTephepeHIus.

Tema 3. Onmuxa

l'eomeTpruueckas ontuka. IIpsmonnHENHOE pacnpocTpaHEHHE CBETa B
oAHOpOIHOU cpene. JIyu cBeTa. ToueUHbI HCTOYHHK CBETA.

Otpaxxenne cBera. 3aKOHBI OTpakeHus cBera. [locTpoeHne m300pakeHul B
IIJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3akoHbI MpesioMIIeHUs cBeTa. AOCOTIOTHBIN MOKa3aTelNb
npenomieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbId yros MOJHOIO
BHYTPEHHETO OTPAYXKEHHSI.

HMucniepcust cera. CiioxHbIN cocTaB 0esoro ceera. L[Ber.

ColOuparomie u pacceuBaroimue JuH3bl. ToHKas JnuH3a. DOKyCHOE
pacCTOsTHUE W ONTHUYEeCKas cuia TOHKOW JNuH3bL. [locTpoeHune wn3oOpaxeHud B
coOuparolux U pacceuBaromux JuH3ax. Dopmyna TOHKOW JIMH3BI. Y BeJIUYEHUE,
JABAEMOE JINH30M.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONTHKHU.

BonnoBass ontuka. Wurepdepenius cBera. KorepeHTHbIE HMCTOYHHUKHU.
VYcnoBust HaOMOACHUST MaKCMMYMOB U MHHUMYMOB B HHTEp(hEpPEeHIIMOHHOM
KapTUHE OT ABYX CUH(]A3HBIX KOTEPECHTHBIX NCTOUYHUKOB.

Hudpakuus cBera. [udpakuuonHHas peméTka. YCIoBUE HaOMIOACHUS
[JIaBHBIX ~MaKCUMYMOB TIpM TMaJCHUM MOHOXPOMATHYECKOIO CBeTa Ha
TU(dPaKIIMOHHYIO PEHIETKY.

[Tonapu3zanus ceera.

TexHuueckue ycTpoWcCTBAa M NPAKTUUYECKOE MPUMEHEHWE: OYKH, JYIa,
dboToanmapaT, MPOCKIMOHHBIA ammapaT, MHUKPOCKOIM, TEJIECKOI, BOJOKOHHAS
ONTHKA, TU(PPaKITMOHHAS PEIIETKA, TTOJISIPOUL.

Jlemoncmpayuu

[IpssmonuHeiHOE paclIpOCTpaHEHUE, OTPAXKECHUE U IPEIOMIICHUE CBETa.
OnTuueckue nprudOpskl.

[TomHOE BHYyTpeHHEE OTpakeHue. Mozensb CBETOBOA.

HccnenoBanrie CBONCTB M300payKeHUH B JTMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmonenne natepdepeHnm cBeTa.

Habmonenne nudpakiuu ceera.

Habmronenue nucnepcuu cBera.



[TonyyeHue cnekTpa ¢ TOMOLIBIO TPU3MBL.

[Tonyyenue cniekTpa ¢ MOMONIbIO JUGPAKIUOHHON PEIIETKH.
HaOnronenue nonspusanuu CBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomol
H3mepenue nokasaresns npejoMIICHUs CTEKIIA.
UccnenoBanrie CBONCTB M300paKeHUH B JTUH3aX.
Habmronenne nucrnepcuu cBera.

Pazgea 6. OcHOBBI cClieHAJIBLHON TEOPUU OTHOCHUTEIbHOCTH

['panunpl  NpUMEHHMMOCTM  KJIIACCMYECKOM  MexaHuku.  [locTymatsl
CHELUAIbHOM TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTb MOJIYJSI CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTEIIBHOCTH DWHIITEHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU M COKPAILCHHE
JUTVHBI.

DHeprus U UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBs13b MacChl C SHEPTUEH U UMITYJIbCOM PEISTUBUCTCKOW YaCTULIBI. DHEPIrus
TIOKOSI.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmot KAHM OGO ONMUKU

®oronsl. ®opmyna [lnanka cBsi3u sHeprun GOTOHA C €r0 YaCTOTOU. DHEPTUs
U UMIyJbC (DOTOHA.

OtkpeiTe 1 uccnenoBanue Goroaddexra. Onpitel A. I'. CTosieroBa. 3aKOHBI
dororddexra. YpaBuenune DunmreriHa ana dotodddexra. «KpacHas rpanumar
doTorddekTa.

JlaBnenue cBera. OnbiTe! I11. H. JIeOeena.

XHAMHUYECKOE JEUCTBUE CBETA.

TexHudeckue ycTpoCcTBA W MPaKTHUYECKOE NpUMEHEHHE: (OTOIIEMEHT,
doTonaTuMk, coaHeUHas 6atapesi, CBETOAUO.

Llemoncmpayuu

®otor(deKT Ha YCTAHOBKE C IIMHKOBOM IIJIACTHHOM.

Hccnenosanne 3akoHOB BHelIHETo GhoTodddekra.

CBeToIMoI.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesHuio o -4acTHIIL.
[lmanerapnas mogmens aroma. lloctymater bopa. U3nydyenue u mnornomnieHwue
(GOTOHOB TpU TEpexojie aroMa C OJIHOTO YPOBHS SHEPrHHM Ha Jpyroi. Buisi
criekTpoB. CIIEKTp ypOBHEN SHEPTrUM aTOMa BOAOPO/IA.

BosHoBbIe cBoMicTBa yactull. BonnHel ne bpoitsa. KoprnyckynspHo-BoaHOBOM
Ty aJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYCHHE.



TexHuueckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIEKTPaJIbHbIN
aHaju3 (CIEKTPOCKOIT), Ta3ep, KBAHTOBBIN KOMITBIOTED.
Llemoncmpayuu
Monens onbiTa Pesepdopa.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
HaGnronenue nuHelyaThIX CIEKTPOB U3TYyUEHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1ab6opamopmsie pabomol
HaGmronenue nuHeityaToro cnekrpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTHI, JOKAa3bIBAIOIIME CJIOKHOCTb CTpOeHHs sjapa. OTKpbITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopaa mo  ompeneneHuto  cocraBa
paauoakTUBHOro wu3iydeHus. CoiictBa anbga-, Oera-, ramMMa-u3JIy4deHHUs.
Binsinue pagnoakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.
OtkpeiTHEe TIpoTOHA M HeWTpoHa. Hykmonnas moxens simpa ['eitzenGepra—
NBanenko. 3apsan sapa. MaccoBoe unciio siapa. M30tomnsl.
Anbda-pacnaa. ODIEKTPOHHBIM M TO3UTPOHHBIN OeTa-pacman. [amma-
U3JIy4eHue. 3aKOH PaAuOaKTUBHOIO pacnaja.
DHeprus CBA3M HYKJIOHOB B sifpe. A nepHblie cuibl. JleekT macchl spa.
Snepusie peakuuu. [lenenue u cuHTe3 AI€EP.
Anepupiii peaktop. TepmosinepHblii cuHTe3. [IpoOiieMbl W TEPCHEKTHBBI
SAJIEPHOM SHEPrETUKH. DKOJOTHUECKUE aCTIEKThI IAEPHON SHEPTrEeTUKHU.
DnieMeHTapHble YacTULbl. OTKPBITHE O3UTPOHA.
MeTobp1 HaOJIOIEHUS M PETHCTPAIMK 3JI€MEHTAPHBIX YACTHII.
®OyHaaMeHTanbHbIe B3aUMOACHCTBUS. ENUHCTBO (hr3ndeckoil KapTUHBI MUpA.
TexHu4ecKue yCTpoMCTBa U IPAKTUYECKOE IMPUMEHEHHUE: NO3UMETpP, KaMepa
Bunscona, sinepHblil peaktop, aToMHast 6omoa.
Jlemoncmpayuu
CUY€TUnK MOHU3HUPYIOIINX YACTHLI.
Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomol
HccnenoBanre TpekoB 4acTHIL (TI0 TOTOBBIM (oTorpadusim).

Pa3zgea 8. JiieMeHTHI aCTPOHOMUM U ACTPOPU3IUKH

DTanbl pa3BUTHS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMH.

Bun 3Bé3anoro nHeba. Co3Be3ausi, sipkue 3BE3[bI, IJIAHETHI, UX BHUJIUMOE
JIBIOKCHHE.

CoiHeuHast cucTeMa.

Connne. ConHeuHast akTUBHOCTh. Mctounuk sHeprum CoyHIA W 3BE3I.
3BE3/bI, UX OCHOBHBIE XapAKTEPUCTUKHU. J(MarpamMma «CHEKTpaJIbHBIM Kiacc —
CBETHUMOCTE». 3BE3IBI TJIABHOM MOCJIEI0BATCILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTB» JUIsl 3BE3]l TJIABHOM MOCJIEAOBATEIbHOCTU. BHYTpeHHEE CTpoeHuE



3B€311. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKACHUU U 3BoJroruu CoyHIa U
3BE3/. DTalbl )KU3HU 3BE3L.

Mineunsin Ilyte — Hama [Namaktuka. [lonoxxenne u nBuxenue ConHua B
lNanaktuke. Tunel ranakruk. Paguoranaktuku u kBazapbsl. YEpHBIE ABIPHI B sApax
TIAKTUK.

Bcenennas. Pacmpenne Beenennoii. 3akon Xa66ma. Pazberanue rajakTuk.
Teopus bonpmoro B3psiBa. PeIMKTOBOE U3IIyYEHHE.

Macmra0Has ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnnie npo6iieMbl aCTPOHOMUHU.

Yuenuueckue nabnooenus

HabGmronenuss HeBOOpYXKEHHBIM TJI1a30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUIOKEHUHN Il ONpe/IeTIeHUsI TOJIOKEHUSI HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3aus1 CEBEPHOTO MOJYILIAPUS U IPKUE 3BE3/bI.

Hab6mronenus B Teneckon Jlynsl, mianet, Mueunoro [lyrtu.

O600mariee NOBTOpPeHNE

Ponb Qusukn u acTpoHOMHUH B DIKOHOMHUYECKOM, TEXHOJOTHUECKOMH,
COIMAIBHON M ATHYECKOU chepax MesTeTbHOCTH YeJIOBEeKa, POJIb U MECTO (PU3UKHU
U aCTPOHOMHUU B COBPEMEHHOM HAyYHOUW KapTHHE MHUpPA, POJIb GU3MUECKOU TEOPHUH
B (OpPMUpPOBAHUM TMPEJACTABICHUN O (DU3NUECKON KapTUHE MHpaA, MECTO
bu3nYecKor KapTUHBI MUpa B OOILEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 11 Kiacce ocyliecTBIsieTCs ¢
Y4ETOM COJAEPKATEIBHBIX MEXIIPEIMETHBIX CBS3C€A C KypcaMH MATEMATHUKH,
OHOJOTHH, XUMHUH, TeoTpadun U TEXHOJIOTUH.

Meorcnpeomemnvie nowsimusi, CBSI3aHHbIE C M3yYEHHUEM METOJOB HAYYHOIO
MO3HAHUSA: SBJICHUE, HAy4HbIH (akT, rumore3a, (pU3MYECcKas BEIMYMHA, 3aKOH,
Teopus, HaOIMIOJICHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemieHHWE CHUCTEMBl YPAaBHEHHM, TPUTOHOMETPUYECKHUE
GyHKIMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M MX IMPOEKIHUH HA OCU KOOPAMHAT, CIOXKEHHE BEKTOPOB,
NPOU3BOJIHBIE 3JEMEHTApHbIX (YHKIMHA, TpPHU3HAKU TOJI00US TPEYroJbHUKOB,
ompeiesieHNe TUIOMAIU TIIOCKUX GUryp u o0béma Tel.

buonocusn: »nekTpuyeckue SBICHUS B JKUBOW MPHUPOJE, KoJieOaTeIbHbBIC
JIBUKCHUSA B KMBOM MPUPOJAE, ONTUYECKUE SBJICHUSA B )KUBOW MPUPOJIE, JCUCTBUE
paanaiuy Ha )KUBbIE OPraHU3MBl.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAS] CTPYKTYpa TBEPABIX
TEJ1, MEXaHW3Mbl O0Opa30BaHMUsSI KPUCTAUIMUECKOW PEIETKHU, CIEKTPATIbHBIN
aHamus.

l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIe)KU MATHUTHBIX DY/,
dboTochEMKA 3eMHOM MMOBEPXHOCTH, MTPEACKA3AHNE 3EMIICTPSICCHHIA.

Texnonoeus: IJHWHUM DBIEKTPONEPEAAY, TEHEPATOpP NEPEMEHHOrO TOKa,
3JIEKTPOJIBUTATENb, WHAYKIHUOHHAS I€4Yb, paaap, PaauONpPUEMHUK, TEIEBU30D,



anTteHHa, tenedon, CBY-medb, MpOEKIIMOHHBIN armapar, BOJOKOHHAs OITHKA,
COJIHEUHas Oarapes.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA MNPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHOrO mpenMera «®PusnMka» Ha YPOBHE CpeIHEro oOIIero
oOpaszoBaHus (0a30BbIi YPOBEHB) JOJKHO OOECIECUUTH JOCTHKEHHUE CIICIYIOIINUX
JMYHOCTHBIX, METAIIPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTAaTOB.

JINYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3YIbTATHl OCBOCHUSI yueOHOro npeamera «Du3nkay T0IKHBI
OTpakaTh TOTOBHOCTh M CIHOCOOHOCTh OOYYarONIUMXCsl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW MO3UIIMEN JUYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHUX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA ACSATEIBHOCTH B MPOLIECCE pea3ald OCHOBHBIX HAIpPaBICHUMN
BOCIIUTATEIbHOM JACSATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHUSA:

c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3UIIUKA 00YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUKMCKOTO OOIIEeCTBa;

NPUHATHE  TPATUIMUOHHBIX  OOIIEYETOBEYECKHX TyMAHUCTUUYECKUX U
JEMOKPaTUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JAESTEIBHOCTh B MHTEPECAX TIPakIaHCKOIO
oO1IecTBa, y4aCTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3aluu;

yYMEHHUE B3aUMOJIECTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMU B COOTBETCTBUU C
X QYHKIHUSIMU U HA3HAYCHUEM;

FOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU JEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMSA:

c(hOpMHPOBAHHOCTh POCCHUMCKOU IPAXKAAHCKON WUJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAPCTBEHHBIM CHMBOJAM, JOCTHXKCHUSIM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTHUPYSACh Ha MOPaJbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
NESITEIIbHOCTH YYEHOTO;

OCO3HAaHME JINYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOrO OyayIlEro;

4) 3CTETHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIIOUYAs ACTETUKY HAyYHOTO TBOPYECTBA,
npucyuiero (pu3n4ecKou HayKe;

5) Tpy10BOro BOCHIUTAHUS:



UHTEPEC K pa3nuuHbIM cdepam mpodhecCuOHANBHOU NEeATeIbHOCTH, B TOM
YHUCJIC CBSI3aHHBIM C (PM3MKON M TEXHUKOW, YMECHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaaru30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIACTH
(bu3HMKY HA TPOTSKEHUU BCEU KU3HH,

6) IKOJIOrHYeCKOr0 BOCIIUTAHUS:

c(hOpPMHPOBAHHOCTh JKOJOTUYECKOW KYJIBTYPhI, OCO3HAHUE TJI00ATHHOTO
XapakTepa SKOJOTUYECKUX TPOoOIIeM;

IUIAHUPOBAHUE U OCYIIECTBIEHUE JEUCTBUM B OKPYKAIOIIEU CpEZle HA OCHOBE
3HAHUSA LIEJIEV YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacCHIMpEeHHE OTbITa JEATEIHPHOCTH SKOJOTUYECKONW HAMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3UKeE;

7) HEHHOCTH HAYYHOT'0 TIO3HAHWS

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAaHWE IICHHOCTH HAYYHOW JACSITCIIBHOCTH, TOTOBHOCTH B IPOIECCE
U3Y4YCHHUS  (U3UKU  OCYIIECTBISITh  NPOSKTHYIO W HCCJIEI0BATEIHCKYIO
NeSITEIbHOCTh UHJIMBUTYAJIbHO U B TPYIIIIE.

METANNPEIMETHBIE PE3YJIbTATbDI

Ilo3HaBaTe/IbHBbIE YHHBePCAJIbHbIE YUeOHbIe 1eliCcTBHS
Ba3oBble joruyeckue aeiicTBus:
CaMOCTOSITENFHO  (OPMYNIHpPOBaTh M aKTyalM3UpPOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEACTATh IENU JeATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JTOCTH)KCHHUS,
BBISIBJISITH  3aKOHOMEPHOCTH U NPOTUBOPEYUS B  paccMaTpUBAEMbIX
(GU3NIECKUX SIBICHUSX;
pa3pabaTeiBaTh MJIAH PEIIEHUs MPOOIEMBl C YUETOM aHaIM3a WMEIOUTUXCS
MaTepUalbHBIX U HEMaTepualbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICITEIHHOCTD, OLICHUBATh COOTBETCTBHUE PE3Y/IHTATOB
IEJISIM, OIICHUBATh PUCKU TOCJIEACTBUHN IEATETbHOCTH;
KOOPAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSAX  peajbHOTO,
BUPTYQJIbHOTO U1 KOMOMHUPOBAHHOTO B3aUMOJACUCTBHUS;
pa3BUBaTh KPEATHBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIEeM.
Ba3oBble uccienoBareibckue AeicTBUS
BJIAJIeTh HAayYHOM TEPMUHOJIOTMEW, KIIIOUEBBIMU MOHATHSIMH U METOJaMHU
(bu3MUeCcKol HayKu;
BJIaJIETh HaBBIKAMH Y4€OHO-HCCIIEIOBATENILCKONW U MPOEKTHOW JESITeNbHOCTH
B 0o0nactu (pu3MKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOUCKY
METO/IOB pelIeHUs 3ajad (U3NYECKOTO COACP)KAaHUS, MPUMEHEHHUIO Pa3JIMYHbIX
METOJIOB MMO3HAHUS;



BJIaJE€Th BHJAMHU JCSATEIBHOCTH IO TIOJYYEHHIO HOBOIO 3HAHMS, €ro
UHTEpPIpETAlMY, NPeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3IUYHBIX y4eOHBIX
CUTYallUsX, B TOM YMCJIE MPU CO3JITaHUU Y4E€OHBIX MMPOEKTOB B 0071aCTH (PU3HKHU;

BBISIBJISITh NIPUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyaJU3UpOBaTh 3ajady,
BBIJIBUraTh TUIIOTE3y €€ pElIeHHs, HAXOJIWUTh apryMEHThl IJs JOKa3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHMUS;

AHAJIM3UPOBAaTh IIOJIYYEHHbIE B XOJE PpEIICHHUsS 3aJadd pe3yJIbTarthl,
KPUTHUYECKU OLICHUBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJaud B 00Opa30BaTEIbHOM
JESITeIbHOCTH, B TOM YHCIIE TIPU U3YYEHUU (DUBHUKY;

JaBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIH OIIBIT;

YMETh [EPEHOCUTh 3HaHUA 10 (U3MKE B MPAKTUYECKYIO 00IacThb
KU3ZHEIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, MTPEAJIaraTh OPUTHHAIbHBIE MOJX0/Ibl U PEIICHMUS;

CTaBUTbH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTepHATUBHBIC PEILICHUSI.

Pabora ¢ nnpopmanmei:

BJIa/IETh HaBBbIKAMH MOJy4YeHUs MH(MOpManuu (U3HMUECKOTO COAEp>KaHUS U3
UCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSATEIbHO OCYUIECTBIISITH IOHWCK, aHAJIM3,
CUCTEMAaTU3alMI0 M HHTEpIpeTanuio HHGOpPMALUK Ppa3IuYHbIX BUAOB U (opM
IPECTABIICHNUS;

OLICHUBATh JOCTOBEPHOCTh MH(OpMaALINU;

UCIIOJb30BaTh  CpeACTBa  MH(POPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTMH B PEIIEHWH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3al[MOHHBIX
3a/ad ¢ COOIIoJIeHHeM TpeOOBaHUN SPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHEHBI, pecypcocOepexeHusi, IMpaBOBbIX M 3TUYECKUX HOPM, HOPM
uH(OPMAIIMOHHON O€30MaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOr0 COACpPN AHUS B Pa3IUYHBIX (opMarax c
y4€TOM Ha3Ha4YeHHs MH()OPMALMU U LIEJIEBOU ayIMTOPUHU, BBIOMpask ONTUMAIbHYIO
(dopMmy mpencTaBiICHUs U BU3yaTu3aluu.

KoMMyHHUKaTHBHBIC YHUBEPCAJIbHbIE YU4eOHbIE 1eiiCTBHUA:

OCYILIECTBIAThH OOIIEHNE Ha YPOKax (PM3UKH U BO BHEYPOUHOI! JIEATEIBHOCTH;

pacrio3HaBaTh MPEANOCBUIKM  KOH(PJIUKTHBIX CHUTyallMd M cMAr4arb
KOH(DJTUKTHI;

pa3BEPHYTO M JIOTMYHO H3JIararb CBOIO TOYKY 3pPEHHsI C HMCIIOJIb30BAHUEM
SA3BIKOBBIX CPECTB;

MIOHUMATh U HCIIOJb30BaTh MPEUMYIIECTBA KOMAH/IHOM M WHIMBHUAYaJIbHOU
paboThI;

BbIOMpAaTh TEMAaTUKY M METOJbl COBMECTHBIX IEHCTBHH C Y4ETOM OOIIMX
MHTEPECOB U BO3MOXHOCTEN KaXK10I0 WieHa KOJIJIEKTHBA;



OpUHUMAaTh LE€JIM  COBMECTHOW  JESATEIBHOCTH, OpPraHU30BBIBaTH U
KOOPJAMHUPOBATh JEHUCTBUS MO €€ JOCTHKEHHIO: COCTaBIISITH IUJIAH JICWCTBUH,
pacnpenensiaTh poiad € YYETOM MHEHUN YYaCTHUKOB, OOCYXAAaTh pPE3yJbTAThl
COBMECTHOM pabOTHI;

OLICHMBAThb KauyeCTBO CBOETO BKJIAJA M KAXKJIOTO YYaCTHMKA KOMaHAbl B
o0l pe3yabTatr no pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTtb HOBBIE IPOEKTHI, OLICHUBAaTh MJEW C IMO3ULIHMH HOBU3HBI,
OpUTMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B PA3JIUYHBIX
CUTYalUSX, IPOSBIIATh TBOPYECTBO U BOOOPAKEHUE, ObITh HHUIIUATUBHBIM.

PeryasitTuBHbIC YHUBepPCaIbHbIe y4eOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSATEIFHO OCYIIECTBIIATh MO3HABATEIBHYIO NEATEILHOCTh B 00JacTu
Gu3MKM W acCTPOHOMHUH, BBISBISATH MPOOJEMBbI, CTaBUTh U (HOPMYITUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITEIbHO COCTAaBJISITh IUJIAH PELICHHS] PACUETHBIX M KA4YE€CTBEHHBIX
3a/1a4, TUIaH BBITIOJIHEHUS MPAKTUYECKON paboThl C yUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLICHKY HOBBIM CUTYaLIUsIM;

pacHIMpsTh paMKH Y4€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEITOUYTECHUN;

JieNiaTb  OCO3HAHHBIM BBIOOp, apryMeHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 33 PEUICHHUE;

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaThH (POPMUPOBAHUIO M TMPOSBICHUIO 3PYIULIUU B o0nactu
(bU3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, SMOIMOHAJILHbI MHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB LICIISIM;

BIAJICTh  HABBIKAMHU  TMO3HABATEJIBbHOM  pedliekcMu Kak  OCO3HAHUS
COBEpIIAEMBIX JEHUCTBUA M MBICIHUTENIbHBIX IPOLECCOB, HX pPE3YyIbTaTOB U
OCHOBaHUM;

UCIIOJIb30BaTh NMPUEMBI peduieKCuu AJis OIIEHKU CUTYyalluu, BIOOpa BEPHOIO
pelieHus;

YyMETh OLICHUBATh PHUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS 10 HUX
CHI)KEHUIO;

[IPUHUMATh MOTHBBI M apryMEHTbl APYTHX MpPH aHalnu3€ pPe3yJbTaTOB
NEATENbHOCTH;

NPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JIOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHThl APYTUX TMPH aHalu3€ Pe3yJbTaTOB
JEATENbHOCTH;

NPU3HABATH CBOE MPAaBO U MPABO APYTUX HA OIIMOKH.



B mpornecce NOCTHKEHUS JIMYHOCTHBIX PE3YJIBTaTOB OCBOCHUS HMPOTPAMMEI
no ¢u3uKe Ui ypPOBHS CpeaHero oOmiero oOpa3oBaHUs Yy OO0yYaroIuXcs
COBEPILIEHCTBYETCS IMOITUOHATBHBIH WHTEJIEKT, TpeIIoIararoIni
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHUsI, BKIFOYAIOIIETO CIIOCOOHOCTh TTOHUMATh CBOE SMOIMOHATIHHOE
COCTOSIHUE, BUJICTh HAIMPABIICHUS Pa3BUTHS COOCTBEHHOW 3MOIIMOHAIBLHOU CQEpHI,
OBITh YBEpEHHBIM B ceO€;

CaMOPETYJIMPOBAHUS, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHUE NPUHUMAThH
OTBETCTBCHHOCTh 32 CBOE TIOBEICHHE, CIIOCOOHOCTh aJamnTUPOBAThCS K
OMOITMOHATBHBIM H3MEHEHUSM U TPOSIBIATH THOKOCTh, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIONIEH CTPEeMIICHHE K JOCTHXKEHUIO LEIH U
yCIliexy, ONTHUMHU3M, MHUIMATUBHOCTh, YMEHHE IEHCTBOBATH HMCXOAS M3 CBOUX
BO3MOXKHOCTEH;

IMITATHH, BKIFOYAIOIIEH ClIOCOOHOCTh MOHMMATh SMOIIMOHAIEHOE COCTOSHUE
IpYyTruX, YYUTBIBaTh €r0 TIPH OCYIIECTBICHHH OOIICHHS, CIIOCOOHOCTh K
COYYBCTBHIO M COTIEPESIKUBAHUIO;

COLMATBHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTH BHICTPAMBATH OTHOIICHHSI
C IpYTHIMH JIFOJIbMU, 3200 TUTHCS, POSIBIIATH HHTEPEC U pa3peniarh KOH(OIUKTHL.

HNPEAMETHBIE PE3YJIBTATDBI

K konny obyuenus B 10 kjacce mnpeaMeTHble pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIMNXCSI YMEHU:

JIEMOHCTPUPOBATh HA TMpPUMEPaxX POJb U MECTO (U3UKK B (POPMUPOBAHHH
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpa, B Pa3BUTUU COBPEMEHHOM TEXHUKU M
TEXHOJIOTUH, B IPAKTUUECKOU AEATEIbHOCTH JIFOJIEH;

YUUTHIBATh TPAHUIIBl TPUMEHEHHS M3YUYCHHBIX (U3UYECKUX MOJICIICH:
MaTepHalibHasi TOUYKa, MHEpIHAIbHAs CUCTeMa OTCuéTa, adCOJIFOTHO TBEPAOE TEO,
UJICAUTbHBIN Ta3, MOAEIN CTPOCHUA Ta30B, XKUIKOCTEHM U TBEPIABIX TEJ, TOUECYHBIN
AIEKTPUUYECKUH 3apsi/i IPU pelieHnd (PU3NUECKUX 3a/1ay;

pacro3HaBath (U3MUYECKHE SBICHUS (TIPOIECCHI) U OOBICHATH UX Ha OCHOBE
3aKOHOB MEXAaHWKH, MOJIEKYJAPHO-KUHETUYECKON TEOpPHH CTPOCHHS BEIIECTBA U
AJEKTPOAVUHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJIMHENWHOE
JIBUKEHUE, CBOOOJHOE TAJCHUE TeJ, JBUKEHUE 10 OKPY>KHOCTH, HWHEPIHS,
B3auMoJieicTBUE Tel, MudQy3usi, OpOYHOBCKOE TBUIKEHUE, CTPOCHUE KUIKOCTEH
U TBEPJIBIX TEJI, U3MEHEHUE 00bEMaA TeJ MPU HarpeBaHUM (OXJIAXKICHUH ), TETJIOBOE
paBHOBECHE, UCIAPEHHE, KOHICHCAIMS, TUIABJICHUE, KPUCTAILIM3AIUs, KUIICHHE,
BJIQKHOCTb BO3/1yXa, MOBBIIICHUE JABJICHHS ra3a MIpU €ro HarpeBaHUM B 3aKPbITOM
coCylle, CBsI3b MEXJy MapaMeTpaMu COCTOSIHHMS Tra3a B  H30Ipoleccax,
AJIEKTpU3aIMs Tell, B3auMOJICHCTBHE 3aPs/IOB;

OMHCHIBATh MEXAHMYECKOE MIBIDKCHUE, WCIIONB3YS (DU3MYECKUE BEITUYMHBI:
KOOpJMHATa, MyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CuJa,
UMITYJIBC TE€Ja, KUHETUYECKash SHEPrus, MOTEHIHAIbHAS SHEPIrusi, MeXaHUuecKas



paboTa, MexaHMuYecKas MOIIHOCTh; TPH ONUCAHWU TPABWIHHO TPAKTOBATH
(U3HYECKUIT CMBICTT HCIOJIB3YeMBIX BEIMYWH, WX OOO3HAYCHHS W CIWHHIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE MAHHYIO (HU3MYECKYIO BEIWYUHY C JAPYTHUMH
BEJIMYMHAMU;

ONMHCHIBATh HM3YyUYEHHbIE TEIUIOBBIE CBOMCTBA TEN M TEIJIOBBIC SIBJICHMS,
UCTIONIb3YsT (M3MYECKUE BEIWYWHBI: JaBIICHWE Tas3a, TeMIlepaTypa, CpeIHSsI
KUHETUYECKAsl SHEPTHsI XaOTUYECKOTO JBUKEHUS MOJICKYJ, CPEAHEKBAIpaTHIHAS
CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOThI, BHYTPEHHsSI JHEprusi, pabora rasa,
KOA((UIIMEHT TIOJIE3HOTO JICHCTBHUSI TEIJIOBOTO JIBHTATENS; TPH ONMUCAHWUU
PABMWJIBHO TPAKTOBaTh (PU3MUECKHA CMBICT WCTIOJIB3YEMBIX BEIUYHH, WX
0003HAaUeHUs W CAWHHIIBI, HAXOJIUTh (OPMYJBI, CBS3BIBAIOIIME JAHHYIO
(U3MYECKYIO BEIMUMHY C IPYTUMHU BEJIMYUHAM;

OMKCHIBATh N3YUYCHHBIE IICKTPUUCCKUE CBOMCTBA BEIIECTBA M DJICKTPHUCCKHEC
SBJICHUSI (TIPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJICKTPUUCCKHUIN 3apsij,
ANEKTPUUECKOE TOJIe, HAMPSHKEHHOCTD TMOJIs, MOTEHIMAJ, pa3HOCTh MOTEHIIUAJIOB;
IpY ONHWCAHWM TIPABWJIBHO TPAKTOBaTh (PU3WYECKUA CMBICT HCIOJIB3YyEMbBIX
BEJIMYMH, WX OOO3HAYEHUS W EIUHUIILI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHE
JTaHHYIO (PU3UYECKYIO BEJIMUMHY C IPYTUMU BEIMYUHAMU;

aHAIM3UPOBaTh (PU3MUYECKHUE MPOIECCHl M SBICHUS, WCIIONb3YS (U3HUCCKHUE
3aKOHBI U MPUHLMIBL 3aKOH BceMHUpHOTO Tsrotenus, |, |1 u 11l 3akonsr HetoToHa,
3aKOH COXpaHEHWs MEXaHMYECKOW DHEPruH, 3aKOH COXPaHEHUs WMITYJIbCa,
OPUHIMI CYNEPIO3ULIUA CHUJI, TMPUHIUMI PaBHOMPABHUS HHEPIHUAIbHBIX CUCTEM
oTcuéTa, MOJEKYISIPHO-KHHETHYECKYI0 TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BBIC
3aKOHBI, CBA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBMKEHUS MOJIEKYII C
a0COJIOTHOM TeMIlepaTypoil, EPBbIM 3aKOH TEPMOJWHAMUKH, 3aKOH COXPaHECHHUS
ANEKTPUUECKOro 3apsifa, 3akoH KyloHa, mpu 53TOM pasinyaTh CJIOBECHYIO
(bOpMyTHPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BHIPAKECHUE W yCIIOBHUS (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TPHWHIIMIBI JIEHCTBUS MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inudarh yCIOBHS UX OE30MMAaCHOTO WCITOJIb30BAaHUS B
MMOBCEIHEBHOM JKU3HU;

BBITIOJIHATD JKCIEPUMEHTHI MO MCCIENOBAHUIO (DU3UYECKUX SIBICHUU U
IIPOIIECCOB C HCITOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH 3TOM
dbopMmynupoBaTh TpobIEeMy/3amady U THUIMOTE3y Y4eOHOrO0 OKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIOKEHHOTO O0O0PYIOBaHUS, MPOBOJIUTH OIBIT U
dbopMyIUpPOBATH BHIBOJIBL;

OCYIIECTBIISATh MPSIMbIC U KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BEIMYHH, TIPH
ATOM BBIOMPATH ONTHMAJBHBINA CHOCOO0 W3MEPEHHS U HCIOJIb30BaTh W3BECTHHIC
METO/JIbI OIICHKH TOTPEITHOCTEH N3MEPEHUI;

UCCJICIOBATh  3aBUCHUMOCTH  MEXAy (PU3MUECKMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
buKkcHpoBaTh PE3YNbTATHl TMOJYYEHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIUYHH B
BUJIE TAOIUIT ¥ TpaUKOB, IeTIaTh BHIBOJBI IO PE3yIbTaTaM HCCIICIOBAHNS;



cobmroiaTh mpaBuiia 0€30MacHOTO TpyAa MpHU MPOBEJACHUU UCCIEIOBAHUN B
pamMKax y4eOHOTo OKCIIEpUMEHTa, Y4eOHO-HCCIeNOBATEbCKOW M MPOCKTHOU
JESITENFHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOUCTB M J1TaOOPATOPHOTO
000pyTI0BaHMS;

pemiath pacu€THble 3aJaydl C SBHO 3aJlaHHON (U3HYECKOW MOJEINbIO,
UCTIOJIb3YsI (PM3MYECKUE 3aKOHBI M TIPUHIIMITEI, HA OCHOBE aHaJIN3a YCIOBHS 3aJ1aut
BBIOMpATh (HU3UYECKYIO MOJIEIb, BBIACIATh (PU3NYECKUE BETUYUHBI U (DOPMYIIBI,
HEOoOXOoIUMBbIe ISl €€ pPEeIlIeHHs, TPOBOJUTH PAacU€Thl U OIEHUBATH PEATbHOCTH
TIOJTYYCHHOT'O 3HAYCHHS (PU3HUECKON BEITUINHBI,

penraTh Ka4eCTBEHHBIE 3a/1a4M: BRICTPANBATH JIOTHUECKH HEMTPOTHBOPEUHUBYIO
IEMOYKY PACCYXACHHUN C ONMOpPOW Ha H3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
busnueckue sIBJICHUS;

UCTIOJIB30BaTh ~ MPU  PEMIEHWH  y4eOHBIX  3aJad  COBPEMCHHBIC
UH(OPMAIIMOHHBIE TEXHOJIOTUH ISl TIOWCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
U TIPE/ICTaBlICHUs Y4eOHOM M HAay4YHO-TIOMYJISIPHON MHGOpPMAILINH, MOJYyYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTyYaecMyI0 HH()OPMAITHIO;

MPUBOJIUTH MPUMEPHI BKIIAJAa POCCHMCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHUE TMPOIECCOB OKPYXKAIOIIETO MHpPA, B pPa3BUTHE
TEXHUKW U TEXHOJIOTHI;

WCIIOJIb30BaTh TEOPETHUECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KU3HH
JUIst o0ecriedeHusi 0e30MacHOCTH MPU OOpaIleHuH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAaMU, ISl COXPAHEHHUS 30POBbS U COOJIOJCHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUA B OKPYKAIOIIEH CPEJIE;

paboTaTe B TpYIE C BBHINOJHEHUEM PA3IUYHBIX COIHMAIBHBIX POJIEH,
IUTAaHUPOBATh pabOTy TPYMIMbL, PAUMOHAIBHO paACHpPEACNiATh OO0S3aHHOCTU U
IUTAHUPOBAThH JIEATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJcKBAaTHO OIICHUBATH
BKJIAJ] KQXKJIOTO W3 YYACTHUKOB IPYIIHI B PEIICHUE PACCMAaTPUBAEMOM TIPOOIJIEMEI.

K konny obyuenus B 11 kJjacce mnpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM
YpOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITUXCS YMCHUI:

JEMOHCTPUPOBATh HA MPUMEpPaX POJIb U MeCTO (U3UKH B (POPMUPOBAHHH
COBPEMEHHOW HAay4YHOW KAPTHUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHU U
TEXHOJIOTUH, B MPAKTUYECKON MAESITENbHOCTU JIOJEH, 1EIOCTHOCTh U €IUHCTBO
(u3HUeCcKOl KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYCHHBIX (U3HYECKUX MOJIEICH:
TOYEYHBIN AJIEKTPUUYECKUM 3apsill, JIyd CBETa, TOYECYHbIM UCTOYHHUK CBETA, SACPHasI
MOJIeJTb aTOMa, HYKJIOHHAs MOJIeJh aTOMHOIO Si[pa NpPH PEIICHHH (HU3UICCKUX
3ajay;

pacrno3HaBaTh (uU3MUECKHE SBJICHUS (IIPOILECCHI) U OOBICHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJIMHAMUKHN U KBAaHTOBOW (DM3UKHU: DJICKTpUUYECKAS MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE JEWCTBHS TOKAa, B3aUMOJICHCTBHUE
MAarHuTOB, DJJEKTPOMATHUTHAS WHAYKIHUS, JCHCTBHE MArHUTHOTO TIONSA Ha
IPOBOJHUK C TOKOM U JBWXKYIIMUKUCS 3apsifl, AJIEKTPOMArHUTHBIE KOJEOaHUS U
BOJIHBI, TPSIMOJMHEHHOE pAaCIpOCTpaHEHHE CBETa, OTPaXEHHUE, IPEIIOMIICHNE,



uHTeppepeHnus, audpakuus W TONSpU3alMs CBETa, JUCIEPCUsS CBETa,
doToanexkTpuueckuii dpdekt (Ppororddekrt), cBeTOBOE N1aBlieHNE, BOZBHUKHOBEHHE
JUHEWYATOro CHEeKTpa aToMa BOJOpPOJAa, €CTECTBEHHAass W HMCKYCCTBEHHas
PaaIuOaKTUBHOCTB;

ONMKCHIBATh W3Y4YCHHBIE CBOMCTBA BEIIECTBA (DJICKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHUE,  DJICKTPUUYECKYI0  MPOBOJMMOCTb  Pa3U4YHBIX  Cpel) U
ANIEKTPOMArHUTHBIC SIBJICHUS (TIPOIECCHI), MCTIOJB3YySd (DM3UYECKUE BEIIUYUHBI:
AIEKTPUYECKUI 3aps/l, CHJIA TOKa, JJIEKTPUUYECKOE HAIPSIKEHHE, DIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBIKYIAsA CHUJIa, paboTa TOKa,
WHIYKIHUST MarHUTHOTO Tmojsi, cuia Awmrmepa, cuia JlopeHia, WHIYKTUBHOCTh
KAaTYIIKH, SHEPrusl JJIEKTPUYECKOrO W MArHUTHOIO IMOJIEH, MEepPHOJl M YacToTa
KoiebaHuii B KoJiebaTeIbHOM KOHTYpe, 3apsii M cujla ToKa B IIpoliecce
FapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHui, (OKyCHOE pacCTOsSHHE U
omnTHYECKas CWUjia JIMH3bI, MPU ONMHCAHWHM TPABUIBLHO TPAKTOBATH (PU3UUYECKUMA
CMBICII HCTIOJb3YEMBIX BEIUYMH, WX OOO3HAYEHUS W EJUHUIBI, YKa3bIBaTh
dbopmysibl, CBA3BIBAIOIIME JaHHYIO (DU3MUECKYH0 BEJIMYUHY C JPYTUMHU
BEJIMYMHAMU;

ONUCHIBaTh H3YyUYCHHBbIE KBAHTOBBIE SIBJICHUS M MPOLECCHI, HCIOIb3Ys
dbu3nYecKre BEIUYMHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M
4acToTa CBETA, SHEPTUsl U UMNYJbC (HOTOHA, IEPUOJ TIOTypaciiazia, SHEPTUsl CBSI3U
aTOMHBIX SI7IEp, TMPU ONMUCAHWU TMPABUIBLHO TPAKTOBATh (DU3UUYECKUNA CMBICIH
UCIIOJIb3YEMbIX BEJIMYMH, X OOO3HAYEHUs M €JIMHHUIIbI, YKa3bIBaTb (POPMYJIbI,
CBSI3bIBAIONIUE JAHHYIO (U3UMYECKYI0 BEJIWYUHY C JPYTMMH BEJIMYMHAMU,
BBIYHCIIATH 3HAYCHHE (PU3NYECKON BEITUYHUHBI;

aHAIM3UPOBaTh (PU3MUYECKHUE MPOIECCHl U SBJICHUSA, UCIONb3Ys (U3HUECKHUE
3aKOHBI W MPUHIMIBE: 3aK0H OMa, 3aKOHBI MTOCJIEA0BATEILHOTO U MapaJlIeIbHOTO
COCIMHEHUsA MPOBOJHUKOB, 3akOoH Jlxoyns—J/IeHla, 3aKOH >JIEKTPOMArHUTHOU
WHIYKIWH, 3aKOH TPSIMOJIMHENHOrO PACIPOCTPAHEHUS! CBETA, 3AKOHBI OTPAKEHUS
CBETa, 3aKOHbI MPEJIOMJIEHUSI CBETa, ypaBHeHHE ODWHIITeHa ans pororddexra,
3aKOH COXPAaHEHUs JYHEPTrUM, 3aKOH COXPAHEHUsI MMITYJIbCa, 3aKOH COXPaHEHUS
AJEKTPUYECKOTO 3apsija, 3aKOH COXPAHEHHUSI MAacCOBOIO 4HCia, MocTynaTtsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasjinyaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKO€ BBIPAKEHHE U YCJIOBHUS (TpaHUllbl, 00JacTH)
PUMEHHUMOCTH;

ONPENEIIATh HAIPABICHUE BEKTOPA MHIYKIUH MAarHUTHOTO TOJISI TPOBOJIHUKA
C TOKOM, cujibl AMriepa u cuibl Jlopenua;

CTPOUTh W ONUCHIBATh H300paKEHUE, CO37aBa€MOE€ IUIOCKUM 3€pKajioM,
TOHKOM JTUH30M;

BBITIOJTHATh JOKCIIEPUMEHTHI IO HCCIICIOBaHUIO (DU3UYECKUX SIBIICHUH U
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUMN: MPU STOM
dbopMmynupoBaTh TpobIEeMy/3amady U THUMOTE3y Y4eOHOrO0 OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 TMPEUIOKEHHOTO O00pY/IOBaHUsS, MPOBOAUTH OIBIT U
dbopMyIUpOBaTH BHIBOJIBL;



OCYIIECTBIISATh MPSAMbIC U KOCBEHHBIC U3MEPECHUS (PU3UUYECKUX BEIUYUH, TIPU
3TOM BBIOMPATh ONTUMAJBHBIA CIOCOO M3MEPEHUS W HCIIOJIb30BaTh W3BECTHBIC
METOBI OLIEHKU NOTPEIIHOCTEN N3MEPEHN;

UCCJIEIOBaTh 3aBUCUMOCTH (PU3UYECKUX BEIWYMH C HCIOJIH30BAHHEM
OpSIMBIX M3MEPEHUIl: MpPU HSTOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHPOBATH
PE3yNBTATHl MOTYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHJE TAaOIUI] U
rpaduKoB, IeTaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBaHNUS;

coOro/1aTh MpaBuiia 0€30MacHOr0 TpyJa MPU MPOBEICHUU HCCIIECIOBAaHUN B
pamMKax y4eOHOTO OKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENbCKOW M MPOSKTHOU
JESITENFHOCTH C WCIOJb30BaHUEM H3MEPHUTENbHBIX YCTPOWCTB M J1a00paTOpHOTO
000pyTI0BaHMUS;

pemiatb pacu€THble 3aJayd C SBHO 3aJIaHHON (DU3MYECKON MOJENbIo,
UCTIOJIb3YsI (PM3MYECKUE 3aKOHBI M TIPUHIIMITEI, HA OCHOBE aHaJIN3a YCJIOBHS 3aJ1aul
BBIOMpATh (HU3UYECKYIO MOJIEIb, BBIACIATh (PU3NYECKUE BETUYUHBI U (HOPMYIIBI,
HEOoOXOoUMBbIE ISl €€ pEeIlIeHUs, TPOBOJAUTH PACUYEThl M OIEHUBATH PEATLHOCTh
TIOJTY9CHHOT'O 3HAYCHUS (PU3NUECKON BETUIHHBI,

peraTh KaueCTBEHHBIE 33/1aUM: BHICTPANBATh JIOTHUECKH HEMPOTUBOPEUHUBYIO
IEMOYKY PACCYXJCHHM C ONMOpONM Ha H3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
buznvecKue sIBJICHUS,

UCIIOJIB30BaTh ~ MPU  PEIMIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAIIMOHHBIE TEXHOJIOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUU
U Tpe/CTaBlIeHUs Y4eOHOM M Hay4dHO-TIOMYJSPHON MHGOpMALIMH, MOJTYYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTyIaeMyI0 HH()OPMAITHIO;

OOBSCHATh TPUHIUIBI JEHCTBUS MAIIUH, NPUOOPOB H TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS WX 0€30MacCHOTO HUCIOIb30BaHUS B MTOBCETHEBHON
KU3HH,

MPUBOJIUTH MPUMEPHI BKIIAJa POCCUMCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOIIECCOB OKPYXKAIOIIET0 MHUpPA, B pPa3BUTHE
TEXHUKW U TEXHOJIOTHI;

UCIIOJIB30BaTh TEOPETHUCCKUE 3HAHUS MO (U3HKE B MOBCETHEBHOW >KH3HU
JUIst o0ecriedeHus: 0€30MacHOCTH MpU OOpaIEeHUH ¢ MPUOOpPAMU U TEXHUYECKUMU
yCTPOMCTBAMU, ISl COXPAHEHHUS 3[0POBbS M COOJIOJCHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOUIEH CPEJIE;

paboTaTe B TpYIE C BBHINOJHEHUEM PA3IUYHBIX COIHAIBHBIX POJICH,
IUTAaHUPOBATh pabOTy TPYNIbI, PaAlMOHAIBHO pACHpEeNaTh OO0S3aHHOCTH U
IUTAHUPOBAThH JICATCILHOCTh B HECTAHJAAPTHBIX CUTYAIlUsAX, aJcKBaTHO OICHUBATH
BKJIAJ] KQK/IOTO M3 YYaCTHUKOB TPYIIBI B PEIICHUE pacCMaTPpUBAeMON MPOOIICMEI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
HanmeHoBaHme KoanuecTBo yacoB
Ne DJIeKTpOHHbIe (LM (ppoBbIE)
pa3/1esioB U TeM KouTtpouabHbie IpakTuyeckue
n/n Bcero o0pa3oBaTeIbHbIE PeCYPChI
NPOrpamMMbl padoTsbI padoTsbI
Pa3znen 1. PU3UKA U METOJbl HAYYHOI'O ITIO3HAHUSA
11 ®dusuKa 1 METOIbl 5 bubnuoreka [JOK
' HAy4YHOI' O NTO3HAHUS https://m.edso0.ru/7f41bf72
Hroro no pasueny 2
Paznea 2. MEXAHUKA
bu6mmoreka [JOK
2.1 Kunematnia 5 https://m.edso00.ru/7f41bf72
bu6mmoreka [JOK
2.2 | Munavuca ! https://m.eds00.ru/7f41bf72
2.3 gsiogll-)lleHI/IH B 6 1 bubnmorexa LIOK
' p https://m.edsoo.ru/7f41bf72
MEXaHHUKE
Hroro no paszueny 18
Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJANHAMUKA
OCHOBBI
31 MOJIEKYJISIPHO- 10 1 1 buGnuorexa [IOK
' KHUHETHYECKOU https://m.edsoo.ru/7f41bf72
TEOPUHU
32 OCHOBBI 9 bubmuoreka [JOK
' TEPMOJIMHAMHKHU https://m.edsoo.ru/7f41bf72
ArperatHble
33 COCTOSIHUS 5 bu6mmoreka [JOK
' BemecTBa. Da3zoBbie https://m.edsoo.ru/7f41bf72
MIEePEXO/IbI
Hroro mo pazneny 24
Pa3nen 4. JIEKTPOANMHAMMUKA
4.1 ‘ DJIeKTpOCTaTUKA \ 10 1 bubnuoreka [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

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

ITocTostTHHEBIN

JIEKTPUYECKUH TOK.

bu6mmorexa [JOK

4.2 Toxu B pa3muyIHBIX 12 https://m.edsoo0.ru/7f41bf72
cpenax
Wroro no pazneny 22
PesepBHOE Bpemst 2
OBILIEE KOJIMYECTBO
YACOB 110 68

[NPOI'PAMME



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

11 KIIACC

Haumenosanue KoanuyecTBo 4acoB
Ne DJeKTpoHHbIE (IH(PPOBHIE)
pa3neyioB U TeM KounTtpoJabnbie [MpakTH4eckne
n/n HpOrpaMvbI Bcero paGoThi paGoTHI o0pa3oBaTesibHbIE PECYPChI
Paznen 1. 9JIEKTPOJANHAMMUKA
MaruutHoe 1o1e.
bubnuoreka [JOK
11 i;;;;i EfarHHTHa’I 11 3 https://m.edsoo.ru/7f41c97c
Wroro mo pazneny 11
Pa3pen 2. KOJIEBAHUS 1 BOJIHBI
Mexannueckue u
21 AIEKTPOMArHUTHbIC 9 1 BH6J_IHOTeKa HOK
KONeOAHIS https://m.edsoo.ru/7f41c97c
Mexannueckue u
2.2 AJIEKTPOMArHUTHBIE 5) 1 BH6J_IHOTeKa HOK
BONHBL https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
2.3 Onrura 10 3 https://m.edso0.ru/7f41c97c
Htoro mo pazaemy 24

Paszen 3. OCHOBBI CIIEITMAJILHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBEI crieHaILHOM

31 TCODHIL 4 bub6nmoreka [JOK
' p https://m.edsoo.ru/7f41c97¢
OTHOCHUTCIBbHOCTHU
HToro no pazaeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
a1 DJIeMEHTHI KBAaHTOBOM 6 bubmuoreka [JOK
' ONTUKH https://m.edsoo.ru/7f41c97c
bubmuoreka IJOK
4.2 Crpoenue aroma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOE 51O S https://m.edso0.ru/7f41c97¢
Uroro no pazneny 15



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

Pazgen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

51 DJIEMEHTHI aCTPOHOMHH 7 bubmuoreka IJOK
' 1 acTpoU3UKH https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 7
Pa3znen 6. OBOBIIAIOIIEE IIOBTOPEHUE
6.1 Oo6o0maromee 5 1 bubmuoreka [JOK
' MTOBTOPEHHE https://m.edsoo.ru/7f41c97¢
Hroro no pazueny 5
PesepBHOE Bpemsi 2
OBIIEE KOJIMYECTBO 68 5
YACOB I10 ITPOTPAMME



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

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJTACC
Ne KosmnuectBo
Tema ypoka
n/n 4acoB
1 ®uznka — Hayka o npupoje. Hayunsle MeToabl MO3HAHUS OKPYKAIOLIET0 MUpa 1
5 Ponb 1 MecTo pu3uKM B OPMHUPOBAHUH COBPEMEHHON Hay4YHOW KapTUHBI MUPA, B IPAKTHYECKON 1
NEeITEeIbHOCTH JIIOeH
3 Mexannueckoe qBuxeHre. OTHOCUTEIBHOCTh MEXaHUUYECKOTO IBHXKEHUS. [lepeMenienne, CKopocTb, 1
YCKOpPEHHE
4 PaBHOMEpHOE NMPSIMOTUHEHHOE JBUKEHUE 1
5 PaBHOYCKOpEHHOE PAMOIMHENHOE JBUKECHUE 1
6 CBobOoaHOe nazieHne. Y CKopeHrue CBOOOIHOTO MaIeHUs 1
7 KpuBonunelinoe nemxenue. JBukeHrne MaTeprualibHOW TOYKH MO OKPYKHOCTH 1
8 [IpuHnmn otHOCcHTENBpHOCTH ['anmunes. Muepuuanbublie cucteMsl orcyera. Ilepsriii 3akoH HeroToHa 1
9 Macca tena. Cuna. [Ipunnun cynepnoszuuuu cuil. Bropoi 3akon HeroToHa U1 MaTepUaabHON TOUKH 1
10 Tperwnii 3akoH HproTOHA 1151 MaTEpHATTBHBIX TOYEK 1
11 3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBas kocMuueckast CKOpPOCTh 1
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1
13 Cuna tpenus. Koadpduuuent tpenus. Cuna conpoTUBICHUS IPU JABHKEHUU Tella B )KUIKOCTU WJIH ra3e 1
14 [ToctynarenbHOE U BpallaTesIbHOE JABHKEHUE a0CONIOTHO TBEPAOro Tena. MomeHT cuibl. [lneuo cubl. 1
VYcoBus paBHOBECHUS TBEPAOIO TeJIA
15 NMnynbc MaTepuanbHON TOYKH, CUCTEMbBI MAaTEPUANIbHBIX ToUeK. UMIyIbC CHbl. 3aKOH COXpaHEHUs 1
umnysbca. PeakTuBHOE IBUKEHHE
16 Pabota n momHOCTh cuibl. KuneTnueckas sHeprusi MaTepuaibHOi Touku. Teopema 06 n3MeHeHHH 1
KWHETUYECKOW DHEPTUU
17 [TorenmumanpHas sHeprus. [loTeHIManpHas sSHEpTUs ynpyro nedhopMupoBaHHO#M npykuHbL. [loTeHnanbHas 1
SHEPrus Teja BOIN3H MOBEPXHOCTU 3EMIIU
18 [ToreHunanbpHBIC M HETIOTEHIIUATbHBIC CHIIBL. CBsI3b paOOThI HEMOTEHIIUATBHBIX CUJI C H3MEHEHHEM 1

MEXaHUYECKON YHEPIUU CUCTEMBI TeJl. 3aKOH COXPaHECHUSI MEXaHUYECKON SHEPTUU




JladopaTopnasi padora «ccnenoBanue CBA3U pabOThI CUITBI C U3MEHEHUEM MEXaHUYECKON YHEPTUH Tejla Ha

19 MIpUMEPE PACTSKEHUS PE3UHOBOTO KI'yTa» L
20 O00o0menue mo teme «Knuemaruka. J[nHaMuKa. 3aKOHBI COXPAHEHUSI B MEXAHUKEY 1
21 OCHOBHBIE TIOJIOKEHHS MOJIEKYJIIPHO-KUHETHYECKON Teopuun. bpoyHoBckoe nBrkenue. uddy3us 1
99 Xapakrep ABMKEHHS U B3aWMOJICHCTBUS YaCTHI] BellecTBa. MOIeNIN CTPOEHHUS Ta30B, KUJKOCTEN U TBEPIBIX 1
TeN
23 Macca monekyin. KonnuectBo BemectBa. [Toctosinnas ABorazipo 1
24 TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Lenbcus 1
25 Wneansusiii raz B MKT. OcnoBHoe ypaBHenue MKT 1
26 AGconroTHas TeMIiepaTypa Kak Mepa cpeiHell KWHeTHYEeCKON YHEPTUU JBUKEHUSI MOJIEKYIL. Y paBHEHHE 1
MenpeneeBa-Kianeitpona
27 3akoH /lanpToHa. ["a30BBIC 3aKOHBI 1
28 JlabopaTopnasi padora «lccrienoBanue 3aBUCIMOCTH MEXTy ITapaMeTpaMu COCTOSIHHSI pa3peKeHHOr0 ra3ay 1
29 M3omnporiecchl B UIeaILHOM Ta3e U UX TpadudecKoe MPEICTaBICHIE 1
30 BryTpeHHss SHEpTUs TEPMOIUHAMUYECKON CUCTEMBI U CIIOCOOBI €€ n3MeHeHusl. KonrmuecTBo TerIoThl U 1
pabota. BHyTpeHHss SHEprus 0JHOATOMHOI'0 UEaTbHOr0 ra3a
31 Kontposbnas padora no teme «Kunemarrka. /[nHamuka. 3aKOHBI COXpaHEHUS B MeXaHUKe . MosekymsipHas 1
¢dusmnka.
32 Buas! Tenonepenaun 1
33 VnenpHas TEIIOEMKOCTH BeliecTBa. KommuecTBo TEMI0OTH NpH Terutonepenade. AauadaTHpIi MPoIece 1
34 [TepBblit 3aKOH TEPMOAMHAMHUKHU U €r0 IPUMEHEHUE K U30Mpolieccam 1
35 HeoOpatumocTs mporieccoB B mpupojie. BTopoii 3akoH TepMoInHAMUKA 1
36 [Mpuntun neiictBus u KITJI TermoBoi MammuHbI 1
37 Huxn Kapro u ero KIT/] 1
38 DKosornyeckre npooaeMbl TEIIO3HEPTEeTHKH 1
39 O6o6marmuii ypok « OCHOBBI TEPMOJTUHAMUKH 1
40 [TapooGpa3zoBanue u kouaeHcamnus. Vcrnapenue u kuneHue 1
41 AOCONIOTHAS ¥ OTHOCUTENbHAS BIAYKHOCTh BO3AyXa. HachImeHHbIi map 1
42 Teépnoe teno. Kpucramnuueckue u amop@Hbie Tena. AHU30TPOIUS CBONCTB KPUCTAILIOB. JKUAKNE KPUCTAIIIBI. 1

CoBpeMeHHbIE MaTepUalIbl




43 [InaBneHue u KpucTauM3anus. Y AelbHas TerioTa miasieHus. Cyomumanus 1

44 YpaBHeHHE TEII0BOroO OamaHca 1

45 DnekTpu3aius Tel. DIeKTpudeckuil 3aps. J[Ba Buia 2IeKTPUIECKUX 3apsiI0B 1

46 [TpoBOAHMKH, TUJIEKTPUKU U TIOTYIPOBOAHUKH. 3aKOH COXpAaHEHHS SJIEKTPUUECKOro 3apsiia 1

47 BsaumoneiictBue 3aps10B. 3akoH Kynona. ToueuHbli 2IeKTpUYECKU 3apsi 1

48 Hampsk€HHOCTB 3eKTprudecKoro moss. [IpuHIun cynepno3uuu 3eKTpuaeckux noneit. Jlunuu 1
HANPSHKEHHOCTH

49 PaGota cui snextpocraruueckoro mojsi. [lorennuan. Pa3HocTh moTeHIIMAIOB 1

50 [IpoBOAHMKY M TUANEKTPUKU B 3JIEKTPOCTATUYECKOM IoJIe. J{M3neKkTpuuecKas IpoHULaeMOCTh 1

51 OnekrpoémkocTb. KoHieHcaTop 1

52 DNEeKTPOEMKOCTD TIJIOCKOTO KOHACHCATOpa. JHEPTHS 3apsSKEHHOTO KOHACH cCaTopa 1

53 JlabopaTopnasi padora "3MepeHue 31eKTpOEMKOCTH KOHAEH caTopa" 1

54 [TpuHIMI NeiCTBUS U IPUMEHEHHE KOHIEHCATOPOB, KOMMPOBAJILHOTO allllapara, CTPYHHOro MpruHTepa. 1
DnexTpocTaTHuecKas 3aluTa. 3a3eMIeHHEe AIeKTPonpuOopoB

55 DneKTpuYecKuil TOK, yciioBus ero cyuiecrsoBanusd. Ilocrosuusiii Tok. Cuia Toka. Hanpsbxkenue. 1
Conporusnenue. 3akoH OMa J1sl y4acTKa LENu

56 [TocnenoBarenbHOE, MapalIeIbHOE, CMENIAHHOE COCIMHEHNE MPOBOAHUKOB. JlabopaTopHas padora 1
«M3ydyeHnue cMeIIaHHOT0 COSIMHEHUS PEe3UCTOPOB

57 PaGora u MOITHOCTB AJIeKTpUYECcKOro Toka. 3akoH J[xxoymnsa-Jlenna 1

58 3akon Oma 151 TOTHOM (3aMKHYTOM) AJ1eKTpruaeckoit renu. KopoTtkoe 3aMmbikanne. JlabopaTopHas padora 1
«U3mepenne DJIC HCTOYHHMKA TOKA U €T0 BHYTPEHHETO COIPOTHBIICHUS

59 DneKTpOHHAs MPOBOJAUMOCTD TBEPABIX METAIOB. 3aBUCHMOCTh COMPOTHBIICHHSI METAIIIOB OT TEMIIEPaTyPHl. 1
CBepXpoBOIUMOCTh

60 DneKTpudecKuil TOK B Bakyyme. CBOICTBA AJIEKTPOHHBIX ITYYKOB 1

61 [MonympoBomHUKH, UX COOCTBEHHAS U IPUMECHas MPOBOAUMOCTh. CBOMCTBa p—N-TMiepexoa. 1
[TonmyrpoBoJHUKOBBIE TPHUOOPHI

62 DIIEKTPUUYECKUM TOK B paCTBOpaXxX U pacruiaBax dJIEKTPOIUTOB. DJIEKTPOTUTHIECKAS TUCCOHAIIUSA. DIEKTPOIU3 1

63 DnekTpuuecKuid ToK B razax. CaMoCTOSTENbHBIN U HeCaMOCTOSTENbHBIN pa3psa. Monuus. [1nazma 1

64 DnekTpuueckre NpuOopsl U YCTPOKUCTBA U UX MpakTUUYecKoe nMpuMeHeHue. [IpaBunia TexHuku 6e30macHOCTH 1

65 O6o61mawmmii ypok «IeKTPOTMHAMUKA 1




66 KonTpoasHas padora no teme «nekrpocratuka. [[oCTOSHHBIN 3JIeKTpUYECKHil TOK. TOKH B pa3inyHbIX 1
cpenax»

67 PezepBHblit ypok. O6o6maronuii ypok mmo remam 10 kinacca 1

68 PesepBHbIii ypok. O6obmarommii ypok mo temam 10 kmacca 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




IHOYPOYHOE IIVTAHUPOBAHMUE 11 KJIACC

KoaunuecTBo
Ne i/m | Tema ypoxka 4acoB

[TocTosiHHBIE MAarHUTHI M MX B3aUMOJEWCTBUE. MarHuTHOE nosie. BekTop MarHuTHOM MHAYKIMH. JIMHUM
MarHMTHOM MHIYKLIUU

MarunuTHOe 1nosie npoBogHuka ¢ TokoM. OnbiT Opcrena. BzaumoaeicTBue NpoBOIHUKOB C TOKOM

JlaboparopHas padora «/3ydyeHre MarHuTHOTO MOJIsl KaTYIIKUA C TOKOMY

JlelicTBHEe MarHUTHOTO TOJISl HA TPOBOJHUK ¢ ToKoM. Cuita Amniepa. Jlaboparopuasi padora «MccnenoBanue
JICHCTBUS MIOCTOSIHHOTO MarHUTa Ha PaMKY C TOKOM»

JleficTBMe MarHWTHOTO MOJIS HA ABMKYIIYIOCS 3apsbkeHHyro yactuny. Cuna Jlopenia. Pabora cunsl JlopeHia

OnexTpoMaruuTHas uHAYKUUA. [Torok Bekropa MarauTHOM uHAYKUMU. DC naayKuuu. 3akoH
3JIEKTPOMATHUTHON MHAYKIMU Papajes

JlaGopaTopuasi pa6ora «VccnenoBaHue siBICHUS YIEKTPOMArHUTHON MHAYKIIUK»

WNunykruBHOCTS. SABNnenue camonnaykuuu. I1C caMOMHAYKIUN. DHEPTrys MarHUTHOT'O MOJISI KaTYIIKHU C
TOKOM. DJIEKTPOMArHUTHOE T10J1€

©0 (N o |0 B W[N] -
N I e I e

Texauueckue YCTpOﬁCTBa " UX IIPUMCHCHHUCEC: ITIOCTOAHHBIC MAI'HUTBI, 3JICKTPOMAIrHUThI, 3JICKTPOABUTATCIIb,
YCKOPUTCIIN SJICMCHTAPHBIX 4YaCTUIl, MHAYKIIMOHHAA I1ICYb

10 O6o0maromuii ypok «MarauTHoe mosie. DJIeKTPOMarHuTHAsE MHTYKITUSD)

11 KontpoJabHnas padora o reMe «MarauTHoe rosie. IJeKTpOMarHUuTHAsT MHIYKLIHSI

N IS

19 CBoOoaHbIC MEXaHWYECKUE KoJieOanus. ['apMoHnYeckue KojieOanus. Y paBHEHUE TapMOHUYECKUX KOJIeOaHUH.
[IpeBpainieHue SHEPTUH

JlabopaTopnas pa6ora «/ccnenoBaHue 3aBUCMMOCTH NIEPUO/A MaJbIX KOJI€OaHUM Ipy3a HA HUTHU OT JUIMHBI
HUTH U MacChl Ipy3a»

13

KonebarenbHbIi KOHTYP. CBO60,Z[HLI€ 9JICKTPOMAaruiuTHBIC KoJieOaHus B nacaJbHOM KoJIe0aTeIbHOM KOHTYPC.
Amnanorus MCXKIY MCXaHWYCCKHMMHU U 3JICKTPOMAarHMTHBIMH KOoJIeOaHHSIMU

14

15 ®opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTUU B HJICATHHOM K0Jie0aTeIbHOM KOHTYpe 1

16 [IpencraBienue o 3aTyxarmux KonebaHuax. BeiHyX1eHHbIE MeXaHHUeCKe KoneOanus. Pe3oHanc.
BbIHYXKIeHHbBIE 3JIEKTPOMarHUTHbIE KOJIEOaHMUSI

HepeMeHHHﬁ TOK. CI/IHyCOI/II[aJ'IBHHﬁ HepeMeHHHﬁ TOK. MOIITHOCTH MEPEMEHHOI'O TOKaA. AMHJ'II/ITYI[HOG u

17 o
JEMCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAPSKEHUS

18 Tpancdopmarop. [Ipon3BoacTBo, nepenaya u moTpedIICHHE dIEKTPUICCKON YHEPTUU 1

19 YcTpolCTBO U MPaKTUUYECKOE MPUMEHEHHUE MIEKTPUUECKOr 0 3BOHKA, T€éHepaTopa NEPEeMEHHOr 0 TOKA, JIMHUM 1




JIEKTponepeaad

OKOJIOrHYeCKue PUCKHU ITPU TPOU3BOACTBEC SJICKTPOIHCPIUH. KynLTypa HCIIOJIb30BAHUS JJICKTPOSHEPTHUU B

20 . 1
TTOBCEHEBHOMN KU3HH
21 MexaHuueckue BOJIHBI, ycIoBHs pacnpocTpanenus. [lepuon. CkopocTs paclpocTpaHeHUs U AJTMHA BOJTHBI. 1
[TomepeuHblie U MPOIOILHBIC BOJHBI
22 3Byk. Ckopoctb 3ByKa. ' poMkocTh 3ByKa. Beicota Tona. TeMOp 3ByKa 1
23 DNeKTPOMarHUTHEIC BOJHBI, IX CBOMCTBA U CKOPOCTh. [1Ikana 371eKTpOMarHuTHHIX BOJIH 1
24 [IpuHIMIIBI PaIMOCBSI3U U TEICBUACHU. Pa3BuTHe cpeACTB CBSI3U. Paanonokaius 1
25 Kontpoabnas pa6ora «KoneGanus v BOJTHBI 1
26 [IpsiMOSIMHENHOE pacIPOCTPAHEHUE CBETA B OJHOPOIHOM cpejie. Toueunslid HCTOUHUK cBeTa. JIydu cBeTa 1
27 OTtpakeHne cBeTa. 3aKOHBI oTpakeHus1 cBeTa. [locTpoeHne n300pakeHn i B IMIIOCKOM 3€pKaJie 1
28 [Ipenomienue cBera. [lonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yro NOJIHOr0 BHYTPEHHEr0 OTPAXKEHUSI 1
29 JlabGopaTopHas padora «/3mepeHune mokasarensi IpeIOMICHHUS CTEKIIa» 1
30 Jlunssl. [Toctpoenne n3obpaxkenuii B uH3e. Dopmysia TOHKOM JIMH3BL. Y BEJIMUCHUE JTMH3bI 1
31 JlaGopaTopHuasi padora «VccienoBaHue cBONCTB M300paKeHUHN B JIMH3AX)» 1
32 Hucnepcus ceera. CrnoxkHbIN coctaB 6emoro ceera. Lpet. JIabopaTtopHas padora «Habmtonenue nucnepcuu 1
CBETa»
33 Hurtepdepennius ceera. udpakmnus ceera. JIudpakimonHas pemeérka 1
34 ITonepeunocTs cBeTOBBIX BOJH. [lonspusanms ceera 1
35 OnTuueckue MpruOOPbI U YCTPOWCTBA U YCIOBHS X 0€30MIACHOT0 MPUMCHCHHSI 1
36 ["paHuLIbI MPUMEHUMOCTH KJIACCHYECKOW MeXaHUKH. [1ocTynathl crienuaibHOM TEOPUU OTHOCUTEIbHOCTH 1
37 OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTHU. 3aMe/IJICHUE BPEMEHU U COKPAIICHUE JTUHBI 1
38 DHEprusi U UMITYJIbC PEJISITUBUCTCKOM YacTHIlbl. CBA3b MAacChl C S9HEPTUEH U UMITYJIbCOM. DHEPTrus MOKOs 1
39 KonTpoabnas padora «Ontuka. OCHOBBI ClIEIIMATLHON T€OPUU OTHOCUTEIBHOCTH 1
40 @otonbl. Dopmyna [Inanka. DHeprust u UMNyIbC GOTOHA 1
41 OtkpeoiTe u uccnenoBanue horodddekra. OnbiTe A. I'. CTonerona 1
42 3akonbl porodddekra. YpaBuenue DiinmTeiHa s hororddekra. «KpacHas rpanuna» dorodrddexra 1
43 JlaBnieane ceera. Onwithl [1. H. JlebeneBa. Xummudeckoe nelicTBUE CBETa 1
44 TexHnudeckue ycTpoiicTBa U MpakTHUECKOe MpUMeHeHne: GOTOdIeMEeHT, POToIaTUMK, CONHEeYHas OaTapes, 1
CBETOAMO]
45 Pemenne 3ama4 mo teMe «IJI€MEHTEI KBAHTOBOW OIMTHKHU 1
46 Monenb aroma Tomcona. OnbiTel Pesepdopa mo paccesnuto o-yactuil. [lnanerapras Mogens atoma 1
47 [Tocrynatel bopa 1




48 W3nyuenue u normiouieHue GOTOHOB MPH MEPEXO/IC aTOMa C OTHOTO YPOBHSI SHEPTUU Ha Apyroi. Bumabt 1
CHEKTPOB

49 Bomnnogsie cBoiictBa yactuil. Bomusl ne bpoitnsa. KopnyckynsipHo-BonHOBO# gyanu3M. ClIOHTaHHOE U 1
BBIHYXJICHHOE M3JIYYCHHE

50 OtkpsiTHe pagroakTuBHOCTH. OnbIThl Pesepdopa mo onpeneneHuio cocTaBa paJuoaKTHBHOTO U3ITyUEHUs 1

51 CsoiicTBa anb(a-, 6era-, raMma-u3nydyeHus. BiusiHue pagioakTHBHOCTH Ha KUBbIE OpraHU3MBI 1

52 OTkpbiTHE TIPOTOHA U HEeWTpoHa. M30oTonbl. Anbda-pacnaa. DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacmal. 1
I"amma-u3ayyeHue

53 DHeprus CBsSI3U HYKJIOHOB B ;{z[pe; Anepubie peakuuu. SAnepubiii peaktop. [IpoOiaeMsbl, mepCreKTHBEI, 1
9KOJIOTMYECKUE ACTIEKTHI JIEPHON SHEPreTUKU

54 DneMeHTapHbIe YacTUllbl. OTKPBITHE MTO3UTPOHA. MeTOAbI HAOMIOEHUS U PETUCTPAIIUN SJIEMEHTAPHBIX YaCTHII. 1
Kpyrasriii cron «DyHaaMeHTanbHbIe B3auMoaeicTBHsI. EMuHCTBO (hM3HYECKON KapTHHBI MUPaY

55 Bun 38é31H0r0 HeOa. Co3Be3us, sipKue 3BE3/IbI, IUNIAHETHI, UX BUAMMOE ABMKeHrne. CoHeYHas cucTeMa 1

56 Comnnne. Conneunas akTuBHOCTbh. Victounuk sHeprun ContHIa 1 3BE31 1

57 3BE3/1bI, UX OCHOBHbBIE XapAKTEPUCTUKHU. 3BE3/IbI TJIABHOU MOCJIEI0BATEILHOCTH. BHYTpeHHee cTpoeHue 3BE3 L. 1
CoBpeMeHHbIE NIPEACTABIEHUS 0 TPOUCXOXKIeHNHU U 3Bomtonuu ConHua v 3B€31

58 Muneunsbiii [Iyte — Hama ["astaktuka. [Tonoxxenune u neuxenue Connua B ['amaktuke. ['anaktuku. Y€pHbie 1
JIBIPBI B SiApaX FAIaKTHK

59 Bcenennasi. Pasoeranue ranaktuk. Teopus bonbioro B3peiBa. PenukroBoe nznyuenue. MerarajgakTuka 1

60 Hepermennsie mpobaeMbl aCTpOHOMHH 1

61 KoHTpoJibHas padoTa «DJIeMEHThI ACTPOHOMHUHU U aCTPOPUIUKI 1

62 O6o06maromuii ypok. Ponb ¢pusnku u acTpOHOMUN B SKOHOMUYECKOH, TEXHOJIOTHIECKOM, COLIMATLHON U 1
ITHYECKOH cepax esTenbHOCTH YeIoBeKa

63 O6o0mmaronuii ypok. Poib 1 MecTo pu3uKu 1 aCTpPOHOMUM B COBPEMEHHOM HAyYHOW KapTHHE MUpa 1

64 O6o0maromuii ypok. Ponb ¢puszndeckoii Teopun B GOpMUPOBAHUHN MTPEACTABICHUHN O (PU3UIECKON KapTHHE 1
MHUpa

65 O606H1a101111/1171vyp01<. Mecro pusnueckoit KapTUHBI MUpa B O0IIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX 1
MIPEJICTaBICHHUH O MPUPOJIE

66 HTorosasi KOHTpPoJbLHasi padoTa 1

67 PesepBHbIil ypok. MaruuTHoOe mosie. DieKkTpoMariutHas HHAyKuus. Ontrka. OCHOBBI CIIEIMAIbHON TEOPUHU 1
OTHOCUTEJIBbHOCTH

68 Pesepnbiii ypok. KBanToBasi pusnka. DJeMeHTBI aCTPOHOMUU M aCTPODHU3UKH 1

OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
[OKYMEHT MOZAMUCAH 3JIEKTPOHHOW MOAMNMCHIO
MYHULUUNAJIbBHOE ABTOHOMHOE OBLLEOBPA30BATEJ/IbHOE 14.10.24 06:56 (MSK) Ceptudukat 03C28C186E11014B3991BBC606F7C7D2
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