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HOACHUTEJBHASA 3AIINCKA

[Tporpamma no ¢gusuke 6a30BOTr0 YpOBHS Ha yPOBHE CPEAHETO OOIIEro 0O0pa3oBaHUs
pazpaboTaHa Ha OCHOBE TOJOXKEHHM M TpeOOBaHUI K pe3yjbTaTaM OCBOCHHUS OCHOBHOM
oOpazoBaTenbHON Mporpammsel, mpeacTaBieHHbIXx B PI'OC COO, a Ttakxke ¢ y4€ToM
dbenepanbHOl pabodeil MporpaMmbl BOCIHMTAHUS M KOHIIEHIIUU TPENOJaBaHUs y4eOHOTro
npeamera «®Puszuka» B 00pa3oBaTeNnbHbIX oOpraHuzanusx Poccuiickoit @epepaiiuu,
peann3yrouMX OCHOBHbIE 00pa30BaTEIbHbIE IPOTPAMMBI.

Coneprkanue mporpaMMbl 1o (U3MKE HAIMpaBICHO Ha (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTuHbI mMupa oOydaromuxcs 10-11 kmaccoB mpu o0yueHun ux (¢uU3MKe Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JIeATeIbHOCTHOTO noaxozaa. [IporpamMmma mo ¢usnke
cootBercTBYeT TpeboBanusM @I'OC COO k miaaHUPyEeMbIM JTUYHOCTHBIM, MPEIMETHBIM U
METanpeIMETHBIM Pe3yJIbTaTaM 00YUCHHUSI, a TAKKE YUUTHIBAET HEOOXOIUMOCTh PeaTn3aluu
MEXIPEIMETHBIX CBSI3eH (DH3UKH C €CTECTBEHHO-HAYYHBIMU YU€OHBIMU MpeaMeTaMu. B He
OTPEENSIIOTCS OCHOBHBIE 1€MW U3y4deHUs (U3UKM Ha YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus, IUIAHUPYEMbIE pe3yibTaTbl OCBOEHUS Kypca (DU3UKU: JIMYHOCTHBIE,
MeTaIpeMETHbIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma mo pu3nke BKIIOYALT:

e IUIAHUpYEMbIEC pe3yJbTaThl OCBOCHUS Kypca (hu3uku Ha 6a30BOM YpOBHE, B

TOM YHCIIE TIPEIMETHBIE PE3YyJIbTATHI TI0 T0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1no rojgam oOydeHwusl.
®du3rka Kak Hayka o Haubosiee OOIIMX 3aKOHAX MPHUPO/IbI, BBICTYIAsl B KAYE€CTBE y4eOHOTO
MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBCHHBIA BKJIAJ B CHUCTEMY 3HAHHHA 00 OKpPYXKaIOIIEM
mupe. [llkonpHBIE Kypc GU3HKH — CHCTEMOOOPA3YIOMIMA I €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, IMOCKOJIbKY (U3MUYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIIECCOB U
SBJICHUHN, W3ydyaeMbIX XUMHUEH, Ouojorueut, ¢uzndeckod reorpadueil U acTpoOHOMUEH.
Hcnonp30BaHWe U aKTUBHOE NMPUMEHEHUE (DU3NYECKUX 3HAHUU OMpENeIieT XapakTep u
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHA B cdepe HIHEPreTUKH, TPAHCIIOPTa, OCBOCHUS
KOCMOCA, MOJIyYEHUsI HOBBIX MAaTEPHUAJIOB C 3aJlaHHBIMU CBOMCTBaMH U JIpyrux. M3yuenue
(bU3UKM BHOCUT OCHOBHOHM BKJIaJ B (DOPMUPOBAHHME €CTECTBEHHO-HAYYHOW KapTHHBI MUpa
oOyuaromuxcsi, B (OpMUpPOBaHHE YMEHHI NMPUMEHSATHh HAYYHBIM METOJl MO3HAHUS MPU
BBITIOJTHEHUU UMH YUEOHBIX UCCIIeI0BaHUM.

B ocHOBY Kypca (u3HMKHM JJIsl YPOBHSI CPEAHEr0 00IIero oOpa30BaHMS MOJIOKEH P
UJel, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIMIIBI €70 TOCTPOCHHS.

Hoes yenocmnocmu. B cCOOTBETCTBUU C HEHM KypC SBIISCTCS JIOTUYECKHU 3aBEPIIEHHBIM,
OH COJIEP>KUT MaTepHall U3 BCEX pa3/ieNioB (PU3MKH, BKIIIOUYAET KaK BOIMPOCHI KJIACCUYECKOH,
TaK U COBPEMEHHOU (DU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (GU3MKA OOBEIUHEH
BOKpYT (huzmveckux Teopuil. Begymmm B kypce siBisieTcs: GOpMHUpPOBAHUE MTPEACTABICHUMN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BEILIECTBE U TOJIE.

Hoes  eymanumapuzayuu. E€  peanuzauus  NOpeANojaraeT  HUCIOJIb30BaHUE
TYMaHUTAPHOTO TMOTEHIMaNa (HU3NIECKON HAYyKHU, OCMBICIICHUE CBSI3U Pa3BUTHS (PU3UKH C
pa3BUTHEM O0IIECTBA, a TAKKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMH U SKOJIOTUYECKUMU
mpoOIeMaMu.



Hoes npuxnaonou uanpasnennocmu. Kypc ¢GuU3uKM TpearnosiaraeT 3HAKOMCTBO C
[IMPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTMYECKUX MPUIOKECHHA M3YUYCHHBIX TEOPUN H
3aKOHOB.

Hoes skonocusayuu peanusyercsl MOCPEeICTBOM BBEICHMS 3JIEMEHTOB COACpPKaHUA,
MOCBSIIEHHBIX YKOJIOTUIECKIM MTPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBA3AaHBI C pa3BUTHEM
TEXHUKH W  TEXHOJOTHH, a Takke OOCYXICHHs TpoOJieM  PpaldOHAIBLHOTO
IPUPOIOTIOIB30BAHUS M KOJOTHIECKON OE30MaCHOCTH.

Crep>kHEBBIMH JIEMEHTaMH Kypca (UMK Ha yPOBHE CPETHETO O0IIET0 00pa3oBaHus
ABISIOTCA (pusmueckue Teopur (GOpMHUPOBAHME IMPEACTABICHUN O CTPYKTYpE MOCTPOCHHUS
busnyeckoil Teopuu, posii (PyHIAMEHTAIbHBIX 3aKOHOB W MIPHUHIIMIIOB B COBPEMEHHBIX
MPEJICTABICHUAX O MIPUPOJIC, TPAHUIIAX TPUMEHUMOCTH TEOPH, 17151 OTIMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U IPOIIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJIX0 B Kypce (PM3MKHU peanu3yeTcsl Ipexae BCEro 3a
CU€T OpraHU3alMU SKCIEPUMEHTAIBHOU JesiTeNbHOCTH oOywaromuxcs. [ns 6a3oBoro
YpOBHSI Kypca (U3UKH — 3TO HCIONH30BAHHE CHUCTEMBI ()POHTATBHBIX KPAaTKOBPEMEHHBIX
AKCIIEPUMEHTOB M 1a00paTOpPHBIX padOT, KOTOpPhIE B MpOrpaMMme Mo (husuke oObeAMHEHBI B
OOIIMI CIUCOK YYEHHMYECKUX MPAaKTHUYECKUX paboT. BrineneHue B yKa3aHHOM IepedHE
7a00paTOpHBIX paboT, MPOBOAMMBIX [JIsi KOHTPOJSE M OLEHKH, OCYILIECTBISETCS
y4aCTHUKaMU 00pa30BaTEIbHOTO IpoLiecca UCXOAS M3 OCOOCHHOCTEH IUIAHUPOBAHMS U
ocHaileHus kabuHeta ¢usuku. [Ipu »ToM obecnedynBaeTcsi OBJIaJCHUE OOYYAOIIMMUCS
YMEHHUSIMH TIPOBOJUTH KOCBEHHBIE M3MEPEHHS, UCCIIEOBAHNUS 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYMH U MIOCTAHOBKY OMBITOB IO POBEPKE MPEIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHME yAENSETCS PELICHUIO PACUETHBIX M KaueCTBEHHBIX 3ajad. [lpu
ATOM JJIS PACUETHBIX 3a]1a4 MPUOPUTETOM SBIISIIOTCS 3a7a4M C SBHO 3aJIaHHON (pU3nyecKoin
MO/JIEJIBI0, TIO3BOJISIONINE MPUMEHAITH U3yUYEHHBIE 3aKOHBI 1 3aKOHOMEPHOCTH KaK M3 OJTHOTO
paszzena Kypca, Tak U UHTETPHUPYs 3HAHHS U3 pa3HbIX pas3nesoB. [l KauyecTBEHHBIX 3a/1ad
IPUOPUTETOM SIBIISIFOTCS 3aJaHMsl Ha OOBSACHEHHE NPOTEKaHUs (PU3MUECKUX SIBICHUH U
MPOLIECCOB B OKPYXkAIOIIEH KU3HU, TPEOyIoIne BbIoopa PU3nyecKoi MOJIEIH ISl CUTyalluu
MPAaKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpedoBanusiMu PI'OC COO k maTepuanbHO-TEXHUYECKOMY
o0ecreyeHuto yueOHoro mpouecca 0a30Bblii YpOBEHb Kypca (PU3MKU HAa YPOBHE CPEIHErO
o0rmiero 06pa3oBaHUs TOJDKEH U3y4YaThCs B YCIOBUAX MPEAMETHOTO KabuHeTa (PU3NKH WK B
YCIIOBUSIX WHTETPUPOBAHHOTO KaOWHETa MpEeAMETOB ECTECTBEHHO-HAyyHOro Iukia. B
KabuHeTe (U3MKA JOJDKHO OBITh HEOO0XO0JUMOE JabopaTopHOE OO0OpyJIO0BaHUE IS
BBITIOJTHEHHSI YKa3aHHBIX B MPOTpaMMe MO (PU3MKE YUYCHWYECKUX MPAKTUUYECKHX paboT H
JIEMOHCTPAIIMOHHOE 000PYI0BaHHUE.

JlemoHcTpanoHHoe 00opyAoBaHUE (OPMUPYETCS B COOTBETCTBMM C MPUHLIUIIOM
MUHUMAJILHON TOCTATOYHOCTHU U OOECIIEUMBAET MMOCTAHOBKY MEPEYUCICHHBIX B IIPOrpamMme
1o (U3HKE KIFOUYEBBIX IEMOHCTPAIN I MCCIIEOBAHNS N3y9aeMbIX SIBJICHHIA U ITPOLIECCOB,
IMIUPUYECKUX U (PyHAAMEHTATBHBIX 3aKOHOB, UX TEXHHUECKUX MPUMEHEHUI.
JlabopaTopHoe 000pyAOBaHKE TSl YICHUYECKUX MPAKTUUECKUX pabOT POPMHUPYETCSI B BHJIE
TEMaTHYECKUX KOMIUIEKTOB M OOecrneuumBaeTcsi B pacuére OJHOTO KOMIUIEKTa Ha JIBYX
oOy4varoruxcs. TemaTudeckne KOMIUIEKTHI Ja0OpaTOPHOTO O00OpYJOBaHUS JIOJKHBI OBITh
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MOCTPOCHBI Ha KOMIUJIEKCHOM MCTOJIb30BAHUM aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKKE
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX J1a0OpaTOpuUid

Ilenu m3ydeHus (U3MKU HAa yPOBHE CPEAHETO OOIIEro oOpa3oBaHMs OMNpECIICHBI B
Konuenuun mnpenogaBanusi ydeOHoro mnpeamera «®Ddusuka» B  o0pa3zoBaTeIbHBIX
opranu3auusx Poccuiickoii denepainu, peaau3yolux OCHOBHbIE 00111e00pa3oBaTebHbIe
porpamMMmsbl, yTBEpKAEHHOW pemennem Komuternn MuHUCTEpCTBA  MPOCBEUICHUS
Poccuiickoit @enepanuu (mpotokoit oT 3 pexadps 2019 r. Ne [1K-4BH).

Heaun ndyyenus pusnuku:

o (opmupoBaHume wuHTEpeca W CTpEeMJICHUS OOYYAOMMXCA K HAYYHOMY H3YYCHHIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKHUX CITIOCOOHOCTEH;

e pa3BUTHE TPEACTABICHUM O HAYyYHOM METOJ¢ TMO3HaHUA U (popMHUpoOBaHUE
UCCIIEIOBATEIBLCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBICHUSIM;

e (opmupoBaHHEe HAYyYHOTO MHUPOBO33PEHHS KaK pe3yjbTaTa M3Y4YEHHUS OCHOB CTPOCHHS
MaTepuH U PyHIaMEHTaJIbHBIX 3aKOHOB (PU3UKHU;

e (opMupoBaHUE YMEHUN OOBSCHSTH SIBICHUS C UCIOJIb30BAHUEM (DU3NUECKUX 3HAHUU U
HAyYHBIX JJOKa3aTEIbCTB;

e (opmupoBaHue MpeACTaBICHUN O posid GUBUKU IS Pa3BUTHS JAPYTHX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHue 3TUX 1enield 00ecreurnBaeTcsl pelieHueM CIIeAYIONUX 3a7a4 B MPOIEcce
U3Yy4YEeHUs Kypca (U3MKU Ha YPOBHE CPETHEro 00111ero 00pa3oBaHus:

e TMpUOOpETEHHE CHUCTEMbl 3HAHUW 00 OO0mMX (UINYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPUSX, BKIIOYAs MEXAHUKY, MOJIEKYJIIPHYIO (DU3UKY, JIEKTPOJIMHAMUKY,
KBaHTOBYIO (PM3HKY U JIEMEHTHI aCTPOPU3UKH;

e (QopMupoBaHuE YMEHHMI NPUMEHITh TEOPETUUYECKHME 3HAHUS I OOBSICHEHUS
bu3UYECKUX SIBIICHUM B TPUPOJE W JJId NPUHSATUS TMPAKTUYECKUX PEIICHUH B
MOBCEHEBHOM JKU3HU;

e OCBOEHHE CTIOCOOOB pPEIICHHS Pa3IMYHBIX 3a7ad C SBHO 3aJaHHON (pu3myeckoin
MOJIENIbIO, 3ajad, IMOAPa3yMEBAIOIIMX CaMOCTOATENIbHOE CO37aHue (U3MUECKOM
MOJIEJIH, aJICKBATHOM YCIIOBUSIM 3a]1auu;

e TMOHUMaHHUE GU3UYECKUX OCHOB U MPUHIIUIOB JEUCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

e OBJIAJICHUE METOJAAMHU CaMOCTOSITENIbHOTO  IUIAHUPOBAHUSL W IMPOBEJCHUS
¢u3nUecKNX OKCIEPUMEHTOB, aHaIW3a MW HHTEpPIpeTanuu  UHGOpMAIHH,
OTpe/IeICHHS IOCTOBEPHOCTH MOJYYEHHOTO pe3yJIbTara;

e CO37aHUE YCIOBUM IS Pa3BUTUS YMEHHH MPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha uzyuenue ¢usuku (6a30BbIil ypOBEHb) Ha YPOBHE CPEIHEr0 001Iero oopa3oBaHus
orBoauTcs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B Hezeno), B 11 kiracce — 68 yacos (2
gyaca B HEJIETIO).

[Ipennmaraemsrii B mporpamMMe Mo (HU3UKe NEpeueHb JTA00PATOPHBIX U MPAKTUICCKUX
paboT SBISETCS PEKOMEHIOBAHHBIM, YUUTENb JIEJACT BHIOOP MPOBEIACHUS JTa0OPATOPHBIX
paboT 1 OMBITOB C YUETOM UHAUBUIYATBHBIX OCOOCHHOCTEH 00yJaronuxcsl.



COHAEPKXAHUE OBYUEHUSA
10 KJIACC
Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOTI'O IO3HAHUA

®usnka — HayKa o npupoje. Hayunble METOAbI MMO3HAHUS OKpY>Karolero Mupa. Poib
AKCTIEPUMEHTA U TEOPUH B MPOIECCE MO3HAHUS MPUPOABL. DKCIIEPUMEHT B (DU3HUKE.

MopnenupoBanue (U3MYECKUX SBIEHMM © mpoueccoB. HayuHble THIOTE3bI.
dusnyecKrue 3aKOHbI U TEOPUH. ['paHUIIbl MPUMEHUMOCTH (Pu3nuecKux 3akoHOB. [IpuHIIMT
COOTBETCTBHS.

Ponp u mecto ¢puzuku B GopMHUpPOBAHWM COBPEMEHHOW HAYYHOW KapTHHBI MUpPA, B
MPAKTUYECKOM AEATEIbHOCTHU JIFOJIEH.

Jlemoncmpayuu

AHanoroBbie ¥ UGPOBBIC U3MEPUTETHHBIC MPUOOPHI, KOMIBIOTEPHBIC TATIYNKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe aBmkeHuE. OTHOCUTEIBHOCTh MEXAHMYECKOrO ABMKEeHUA. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOPOCTh (CpeaHssE CKOPOCTh, MTHOBEHHAs CKOPOCThb) U YCKOPEHHUE
MaTepUabHONM TOYKH, UX MTPOECKIIMHU HA OCH CUCTEMBI KoOopAUHAT. ClioKeHUe MepeMelieHu i
Y CJIO)KEHUE CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPAMOJIMHENHOE ABMKeHUE. [ paduku 3aBucuMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, TyTH U NIEPEMENIECHUS] MATEPUAIbHON TOUKUA OT BPEMEHHU.

CBoOomHOE azieHue. Y CKOpeHHe CBOOOTHOTO MaICHUS.

KpuBonuueitHoe asuxeHue. JIBH)KEHHME MaTepUaTIbHONM TOYKH IO OKPY>KHOCTH C
MIOCTOSTHHOM MO MOZYJIIO CKOPOCTBIO. YTIIOBasi CKOPOCTh, JIMHEHAsA CKOpocTh. Ilepuon u
yacToTa oOpareHus. LleHTpocTpeMUTeIbHOE YCKOPEHHE.

TexHn4eckre YCTpPOWCTBA M MPAKTUYECKOE IPUMEHCHHUE: CIHJIOMETD, JIBUKCHHUE
CHapsJ0B, LICMIHbIE U PEMEHHBIE NEpe/Iayuu.

Jlemoncmpayuu

Mogenb cucTemMbl 0TCUETa, UITIOCTPALAS] KHHEMATUUECKUX XapaKTEPUCTUK JIBUKCHHUS.

[IpeobpazoBaHue IBUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaOnronenue nBmxeHus Teaa, OpoIIeHHOTO MO/ YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne ycKopeHus: CBOOOIHOTO I1aICHHS.

Hamnpaienue CKOpoCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3ydyeHrne HEpaBHOMEPHOTO IBUKEHUS C LIENIBIO ONPEACICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanre  COOTHOUIEHUS ~ MEXAY  MyTSAMH, HPONAECHHBIMU  TEJIOM  3a
MOCJIEI0BATENbHBIE PAaBHBIE MPOMEXKYTKH BPEMEHU IPU PABHOYCKOPEHHOM [BHXKEHUU C
Ha4aJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3ydeHne nBUKEHUS IapUKa B BI3KOU JKUIKOCTH.

N3yuenune aBUXKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka



[Tpunuun otHocutenbHOCTH ['amunes. Ilepseii 3akoH HbroTona. MHepumnanbHbie
CUCTEMBI OTCYETA.

Macca tena. Cuina. [lpuHumn cynepnio3uinuu cui. Bropoil 3akoH HperoToHa miis
MaTepualibHON TOUKH. Tpernii 3akoH Hbpl0TOHA 7151 MaTepuaIbHbIX TOYEK.

3akoH BcemupHoOro tsarotenus. Cuia tsoxectd. [lepBas kocmMuueckasi CKOpOCTb.

Cwuita ynipyrocru. 3akoH ['yka. Bec tena.

Tpenue. Bunbl Tpenus (1okosi, CKoJibxkeHusi, kaueHus). Cuna tperusi. Cyxoe TpeHue.
Cuna TpeHUS CKOJNBXKEHHs W cwia TpeHus Tmokos. Koaddurmument tpenus. Cuna
COIIPOTHUBIICHUS IIPH IBUKEHUU TEJIa B )KUJIKOCTHU WJIU rase.

[TocTynarenbHOE U BpallaTeIbHOE JIBUKEHUE a0COIIOTHO TBEPIOTO TENa.

MOMEHT CHJIbI OTHOCUTEIIBHO OCH BpaileHus. [lmedo cuibl. YcnoBHS paBHOBECHS
TBEPAOIO Tea.

TexHndeckre yCTpOMCTBAa M NPAKTUYECKOE NMPUMEHEHHE: NOAIIUITHUKH, JBUKECHUE
MCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPIUN.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIHNX TET.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CnoxeHue cuil.

3aBUCUMOCTh CUJIbI YIIPYTOCTH OT JAeOpMaliui.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3yuyenue ABuKeHUs OpyCcKa 10 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJT YIIPYTOCTH, BOZHUKAIOIINUX B IPYKUHE U PE3UHOBOM
oOpasiie, oT ux AehopMalum.

HccnenoBanue yciioBur paBHOBECHUS TBEPIOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3aKkoHnbl COXpaAHEHUA 8 MEXAHUKE

NmMnynbc MmaTepuanbHOM TOUKH (Tea), CHCTEMbl MaTepUaTbHBIX TOUeK. UMMyJIbC CHITBI
Y U3MEHEHHE UMITYJIbCA TeNa. 3aKOH COXPAHEHUS UMITYJIbca. PEaKTUBHOE JBHKEHHUE.

PaGota cusibl. MOIITHOCTH CHJTBI.

Kunernueckas s3Heprusi MaTepuaibHOU TOUKU. TeopeMa 00 N3BMEHEHUH KHHETUYECKON
SHEPIUU.

[TorenumanbHast sHeprus. I[loTeHIManbHas SHEPrusi yOpyro JAePpOopMUPOBAHHOMN
npy>kunbl. [loTeHnnanpHas sHeprus Teja BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToTeHnuanbHble M HETIOTEHIIMATIbHBIE CUJIbL. CBSI3b PabOThHI HEMOTEHIIUATBHBIX CHII C
M3MEHEHUEM MEXAHWYECKOW PHEPruu CUCTEMBbI TeJl. 3aKOH COXPAHEHUS MEXaHWYECKOU
SHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHn4eckue yCTporuCTBa U MMPAKTUYECKOE TPUMEHEHHE: BOAOMET, KOIIEP, IPYKUHHBIN
MACTOJIET, IBUKECHUE PAKET.



Jlemoncmpayuu

3aKOH COXpAHEHMS UMITYJIbCA.

PeakTuBHOE BUKEHUE.

[lepexoa mOTeHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopusie padbomul

N3ydenne abCOMIOTHO HEYNPYroro yjapa ¢ MOMOIIBIO JIByX OJWHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanne CBS3U padOTHI CHIIBI ¢ M3MEHEHHEM MEXaHWYECKOW JHEPTHUU Telia Ha
MIpUMEpE PACTSKEHUSI PE3UHOBOIO JKI'yTa.

Paszgea 3. MosekyasipHas ¢pusuka 1 TEpMOAUHAMHUKA

Tema 1. Ochogbl MONEKYIAPHO-KUHEMUUECKOU meopuu

OCHOBHbBIE TMOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKONM TEOPUU U HUX OIBITHOE
obocHoBanue. bpoyHoBckoe aBwxkenue. Juddysus. Xapaktep IBWKEHHS U
B3aMMOJICHCTBUS YaCTHUIl BellecTBa. MoAENn CTPOCHUS ra30B, KUAKOCTEW U TBEPIBIX TEN U
0oOBbsSICHEHHE CBOMCTB BEIIECTBAa HA OCHOBE ATUX Mojened. Macca U pa3Mepbl MOJEKYI.
KommuecTBo BemectBa. [loctossHHass ABoraipo.

TemnoBoe paBHoBecue. Temnieparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mogens naeanbHOro raza. OCHOBHOE YpaBHEHUE MOJIEKYISIPHO-KUHETHUECKON TEOPUH
UjeaIbHOTO Ta3a. AOCONIIOTHAsI TeMIeparypa Kak Mepa CpeIHEeW KWHETHYECKOW DHEPruu
TEIUIOBOrO JBM>KeHUs1 yactul rasa. [llkama temnepatyp KenbBunHa. ['a30Bble 3aKOHBI.
Ypasuenune MenneneeBa—Knaneipona. 3akon JlansToHna. M3omponeccsl B UI€aIbHOM Ta3e ¢
MOCTOSTHHBIM ~ KOJIMYECTBOM BelecTBa. ['paduueckoe mnpeAcTaBICHHUE H30MPOLIECCOB:
HU30TepMa, U30X0pa, u3obapa.

TexHruecKue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMETp.

Jlemoncmpayuu

OnwITHI, MTOKA3BIBAIONINE JAUCKPETHOE CTPOCHHE BemecTBa, GoTorpaduu MOJIEKYI
OPraHUYECKUX COCIMHCHUU.

OnpiThl 110 MU PY3UN KUAKOCTEHN U ra30B.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogens onbita lTepHa.

OnbIThI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOICHCTBUSI.

Mopens, WILTIOCTPUPYIOIIAs TPUPOIY AABIEHUS ra3a Ha CTEHKHM COCYIa.

OMbIThI, WITIOCTPUPYIOIINE YPABHEHUE COCTOSTHUS UJICAJIBHOTO Ira3a, U30MPOLECCHI.

Yyenuueckuii sxkcnepumenm, 1abopamopusie padbomul

OmnpenenieHue Macchl BO3JyXa B KJIACCHOM KOMHATE€ Ha OCHOBE M3MEpEeHUM 00bEma
KOMHATBI, JABJICHUS U TEMIIEpATyphl BO3AyXa B HEMl.

HccnenoBanre 3aBUCUMOCTH MEK]ly TTapaMeTpaMK COCTOSIHHS pa3peKEHHOI0 rasa.

Tema 2. Ocnosvl mepmoOuHAMUKU

TepmoaumnaMmuueckasi cucremMa. BHyTpeHHsIs SHEPTUsl TEPMOIMHAMUYECKON CUCTEMBI U
cnocoObr e€¢ wu3meHeHus. KomumdectBo TeruioTel W pabota. BHyTpeHHsst sHeprus
OJIHOAaTOMHOI'0 HJI€AJIbHOTO raza. Bujabl Temionepenayu: TEIJIONPOBOJIHOCTh, KOHBEKIIUS,
U3JIlyyeHue. Y ieiabHas TeIIOEMKOCTh BelllecTBa. KonnmuecTBO TEMIOTHI TP TEIUIONEpEIaye.



[Tonsitue 00 agmabatHoM mpouecce. IlepBriii 3akoH TepmoauHamuku. [Ipumenenue
MIEPBOT0 3aKOHA TEPMOJMHAMHUKHU K H3omporeccaM. ['paduyeckas nHTeprpeTanus padoThl
rasa.

Bropoii 3akoH TepMoguHamuki. HeoOpatuMocTh MpoiieccoB B MPUpPO/IE.

TennoBble MamuHbl. [lpuHuunel aeicTBus TemnoBbix MamuH. [IpeobpasoBanus
HHEPruu B TEIUIOBBIX MamnHax. KoadduuueHT nonesHoro neicTBUs TEIUIOBOM MAIlIWHBI.
[Huxkn KapHo u ero kod(pQGUIMEHT MOJE3HOTO JACHCTBUS. DKOJIOTUYECKUE MPOOIEMbI
TEIIODHEPTETHUKH.

TexHu4ecKue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: JBUTaTENIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAMIbHUK, KOHAUITMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTPEHHEN SHEPruu Tejla MPU COBEPIIECHUH PaOOThI: BBUIET NPOOKHA M3
OYyTBUIKH TIOJ] IEUCTBUEM CKATOTO BO3/yXa, HarpeBaHue d(pupa B JIATYHHOU TpyOKe MyTEM
TpeHus (BUACOIEMOHCTpAIIH).

N3meHeHue BHyTpEeHHEH SHEpTruu (TeMIiepaTyphbl) Tea Ipu Tersionepeaaye.

OneIT 10 aAabaTHOMY PAaCIIMPEHUIO BO3/1yXa (OMBIT C BO3YIIHBIM OTHHUBOM).

Monenu mapoBod TypOWHBI, JBUTATENI BHYTPEHHETO CTOpaHHs, PEAKTHUBHOTO
JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3mepenune yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecamusvie cocmoanusa eeugecmea. Dazosvie nepexoovl

[TapooOpazoBanue wu KoHAeHcamus. Vcmapenue wu kumenwe. AOCOTIOTHAS U
OTHOCUTEJIbHAs  BJIAXHOCTh  BO3Ayxa. Hacelmenusld map. YaenpHas — TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JABJICHHUSL.

Teépnoe teno. Kpucrammuueckue u amopduble Tena. AHM30TPONUS CBOWCTB
kpuctamioB. JKuakue kpucramisl.  CoBpeMeHHble  MmaTepuanbl. [lnaBieHue u
KpucTayumsanus. Y aenbHas Terora miasienus. Cyonumarusi.

VYpaBHeHue TerIoBoro OagaHca.

TexHuyeckne yCcTpoCTBa M MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U TICUXPOMETP,
KUIOPUMETP, TEXHOJOTHM IIOJYYEHHS] COBPEMEHHBIX MATEpUAIOB, B TOM YHUCIE
HAaHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenuve npu noHWKEHHOM J1aBJICHUU.

Cnioco0bl U3MEPEHUS BIIAYKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOrO BEILIECTBA.

JleMOHCTpanus KpUCTaIOB.

Yyenuueckuii sxcnepumenm, nabopamopnvie pabonul

N3mepeHne OTHOCUTENBbHOM BIIaXKHOCTH BO3AYXa.



Pasznen 4. daekrpoanHamMuka

Tema 1. dnekmpocmamuka

OnekTpu3auusi Ted. OJIEKTpUYeCKud 3apsia. JBa BUIa 3IEKTPUYECKUX 3apsJIOB.
[IpoBOAHUKH, NIHUAJIEKTPUKA W MOJIYHPOBOJHHUKU. 3aKOH COXPAHEHUS JJIEKTPUYECKOTO
3apsna.

B3anmopeiictBue 3apsaoB. 3akoH Kynona. TodedHbI JJIEKTPUYECKHM  3apsn.
DnekTpuueckoe nojie. Hanmpsx€HHOCTh AleKTpuyeckoro mojs. [IpuHuun cynepno3unuu
ANEKTPUYECKUX MoJieh. JInHuYU HanpsHKEHHOCTH AJIEKTPUUYECKOTO MOJIS.

Pabora cun anekrpocratuyeckoro mojsa. IloTeHnuman. Pa3HOCTH IMOTEHIMAIOB.
[IpoBOAHUMKM U  JOUANEKTPUKU B DJIEKTPOCTATHUYECKOM Tmosie. Jlunnekrpuyeckas
MPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHncarop. DIeKTpoEMKOCTh MIIOCKOI0 KOHJIEHCATOPA. DHEPTHs
3apsKEHHOTO KOHJIEHCATOopa.

TexHuyeckue yCcTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: DIIEKTPOCKOII, SJIEKTPOMETP,

AIEKTPOCTATUYECKAS 3aluTa, 3a3€MJICHHE AIEKTPONPUOOPOB, KOH/JIEHCATOop,
KOIMPOBAJIBHBIN anmapar, CTpyWHbBIN IIPUHTED.
Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3anmopenicTBre HaIEKTPU30BAHHBIX TEI.

DIIEKTPUUECKOE TI0JIE 3aPSAKEHHBIX TEI.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTuueckas 3amuTa.

JM3AEeKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHCAaTOpa OT IUIOLIAAX IUJIACTHUH,
PACCTOSIHUSI MEXAY HUMU U JUAJICKTPUUYECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3mepeHne 31eKTpOoEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUN TOK. YCJOBHUS CYIIECTBOBAHUS AJIEKTPUYECKOrO TOKa. McTOUHMKH
Toka. Cuna Toka. [10CTOSHHBIN TOK.

Hanpsbxenne. 3akon OMa 711 y4acTKa LETH.

DNEeKTpUIECKOe COIPOTHUBJICHUE. VYnenbHoE CONPOTUBJICHUE BEILIECTBA.
[TocnengoBaTenpHOE, TapalIeIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOJIHUKOB.

Pabora snekTpudeckoro Toka. 3akoH J[koyns—JIeHma. MOITHOCTh 3JIEKTPUYECKOTO
TOKaA.

DNEeKTpOJBHKYILAsA CUJIa U BHYTPEHHEE CONPOTHUBJIEHNE UCTOYHUKA TOKa. 3aKoH Oma
JUTSI TIOJTHOM (3aMKHYTOM) 3iekTpudeckoit nernu. Koporkoe 3ambikanue.

DNeKTpOHHAs MPOBOJUMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTH COMPOTHUBJICHUS
METAJIJIOB OT TemmepaTypbl. CBEpXIpPOBOIUMOCTb.

DneKkTpuuecKuid TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHAss M MPUMECHAs MPOBOJUMOCTH IOIYTPOBOJIHHUKOB.
CaotictBa p—n-tiepexoa. [lomynpoBogHUKOBEIE TPUOOPHI.



DNEeKTpUUECKU TOK B pPacTBOpax M paciulaBax AJIEKTPOJMUTOB. DJIEKTPOIUTHUYECKAS
JTUCCOLUAIINS. DIEKTPOIIU3.

OnekTpuueckuid TOK B razax. CaMOCTOSITENbHBIA U HECAMOCTOSITEJIbHBIA pa3psi.
Monnus. 11na3ma.

TexHuyeckre yCTpONCTBA W MPAKTUUECKOE MPUMEHEHUE: aMIEPMETpP, BOJBTMETP,
peocTaT, MCTOYHUKHU TOKa, AJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, DJIEKTPOOCBETUTEILHBIC
pUOOPHI, TEPMOMETP CONPOTUBIICHUSI, BAKYYMHBIN JUOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIN JIMO/I, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepeHne Cuiibl TOKa U HaIpsKEHMUS.

3aBUCUMOCTh COMPOTHUBJICHUS MMWIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI, TUIOIIAH
MONEPEYHOr0 CEYEHHUS U MaTepuaa.

CMeniaHHOE COeIMHEHUE TPOBOAHUKOB.

[IpsiMoe n3MepeHune ANEKTPOABIKYLIEN CHIIbl. KOPOTKOE 3aMbIKaHHE ralbBaHUYECKOTO
AJIEMEHTA U OIIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCThH COMPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOIIUTOB.

W ckpoBoii pa3psi U IPOBOJUMOCTb BO3yXaA.

OaHOCTOPOHHSSI TPOBOJIUMOCTD IHO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3ydeHnne cMenaHHOro COeIMHEHUST PE3UCTOPOB.

WN3mepeHre SIEKTPOJBHKYILEH CHIIBI HCTOYHHMKA TOKAa U €ro BHYTPEHHETO
CONPOTUBJICHUS.

HaGmronenue snekrposnusa.

MexnpeaMeTHble CBSI3H

N3yuenue xkypca ¢pusuku 6a30BOTO YpoBHS B 10 Kjacce OCYMIECTBISECTCS C YUETOM
COJIEP KATENIbHBIX MEXKIPEIMETHBIX CBSI3€H C KypcamMu MaTeMaTHUKH, OMOJIOTHH, XUMUH,
reorpauu U TEXHOJIOTUH.

Meorxcnpeomemnuvle nowsimusi, CBI3aHHbIE ¢ U3YYEHUEM METOJIOB HAYYHOI'O MO3HAHUS:
SBJICHUE, HAYYHbIN (pakT, Tunote3a, Gu3MdecKkas BeJIMUYMHA, 3aKOH, TEOpHs, HAOJIOJCHUE,
HKCIEPUMEHT, MOACIUPOBAHUE, MOJICIIb, U3MEPEHHUE.

Mamemamuxa: pelleHue CHUCTEMBbl ypaBHEHUM, JWHEHHas (QyHKUMs, napadona,
runepOosia, ux rpauKd ¥ CBOWCTBA, TPUTOHOMETPUYECKHE (YHKIMH: CHUHYC, KOCHHYC,
TaHI€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIAECTBO, BEKTOPHI U UX MPOEKIIUU
Ha OCU KOOPJMHAT, CJIOKEHUE BEKTOPOB.

buonoeus: wmexanwdyeckoe JIBWKEHWE B JKUBOW mipupoxae, muddysus, ocmoc,
TEIUIOOOMEH KUBBIX OpPraHU3MOB (BUIbI TEIUIONEPENAaud, TEIIOBOE pPaBHOBECHUE),
ANEKTPUUYECKUE SIBJICHUS B KUBOU MPUPOJIE.

Xumus: JTUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb
BEIIECTBA, MOJSPHAS MAacca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, MKUJIKOCTEW W Ta30B,
AIEKTPUUYECKUE CBOMCTBA METAJIIOB, SJIEKTPOJIUTAYECKAs JUCCOLMALINS, TaJIbBAaHUKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.
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Texnonoeus: mpeoOpa3oBaHUE [BHXKEHHM C HCIONb30BAHUEM MEXAaHU3MOB, YUET
TPEHUS B TEXHUKE, MOAIIUITHUKY, UCIIOJIb30BAHUE 3aKOHA COXPAHEHUS UMITYJIbCA B TEXHUKE
(pakera, BOZOMET U IpyrHe), IBUTATEIb BHYTPEHHETO CrOpaHus, HapoBas TypOrHa, ObITOBON
XOJIOAWIBHUK, KOHAUIUOHEP, TEXHOJOIUU MOJIyYEHUS COBPEMEHHBIX MaTEpPHAlIOB, B TOM
YUCJI€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTMH, J3JIEKTPOCTATUYECKas 3aluTa, 3a3€MJICHUE
AIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEP, AJIEKTPOHArpeBaTEIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, raibBaHUKA.

11 KJIACC
Paznen 4. JaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHas UHOYKYUA

ITocTosiHHBIE MarHUThHl. B3anMojelcTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHoOE IoOJe.
Bekrop marauTHOM MHAYKOMH. [IpHHIMD Cynepno3suuuM MarHUTHBIX Ioned. JInHum
MarHuTHOM MHAYKUWU. KapTrHa JIMHUI MAarHUTHOW MHAYKIUHU MOJISI TOCTOSIHHBIX MArHUTOB.

MarauTHoe 1oJie TpoOBOJHUKA C TOKOM. KapTuHa TMHUM MHIYKIIUM MarHUTHOTO TOJIS
JUTMHHOTO TIPSIMOTO MTPOBOJHUKA U 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOIHUKA, KATYIIKH C TOKOM.
OnbiT Opcrena. BzaumoaeicTBre NTPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna JlopeHna, €€ mMoAylb W HampaBieHuE. [[BUKEHHE 3apsyKEHHOM YacTHUIIbI B
OJTHOPOJTHOM MarHuTHOM Tosie. PaGora cuitel JlopeHma.

SIBiieHUE BIEKTPOMArHUTHOM WHAYKIMU. [[OTOK BeKkTOpa MAarHUTHOW WHIYKIIHH.
DIIEKTPOABIKYIIAS CUJIa UHAYKIHMH. 3aKOH 3JIEKTpOMarHuTHOM nHaykuuu dapazes.

BuxpeBoe 35ekTpudeckoe mosie. INEKTPOABUKYIAA CUJIa UHIYKIMA B MPOBOJHUKE,
JIBUOKYIIIEMCS TTOCTYNIATEIbHO B OHOPOJHOM MAarHUTHOM IIOJIE.

[TpaBuino Jlenua.

NHAyKTUBHOCTD. SIBJIEHNE CAMOMHIYKIUH. DJIEKTPOABUKYILAS CUJIa CAMOUHYKIIUH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.

TexHuueckne yCTPOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHHTHI,
AJIEKTPOMArHUTHI, JIEKTPOJABUTATEIb, YCKOPUTEIHN JIEMEHTAPHBIX YaCTHUILl, UHIYKIMOHHAS
1eYb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOT'O MTyYKa MAarHUTHBIM TTOJIEM.

JIMHUY MHIYKIIUY MAarHUTHOTO TIOJIS.

B3aumopelicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuibl JIopeHIIa HA HOHBI SJIEKTPOJIUTA.

SIBneHune 3EKTPOMArHuTHOM UHIYKIIHAH.

ITpaBuno Jlenua.

3aBUCUMOCTb  DJICKTPOJBMKYIIIEH CHJIBI  HMHIYKIIMA OT CKOPOCTH W3MEHEHMS
MarHUTHOTO ITOTOKA.

SIBiieHME CAaMOMHTYKIIWH.
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Yuenuueckuii sxcnepumenm, nabopamopusie padbomul

N3yuyeHne MarHuTHOTO IOJISI KaTyIIKH C TOKOM.

HccnenoBanue IeCTBUS MOCTOSTHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW UHAYKIHUU.

Pa3znea S. KoJsieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUMmMHbLE KOJ1e0AHUA

Konebarenbhnasa cuctema. CBOOOJHBIE MexaHWYecKHWe KosieOaHud. ['apMoHMYecKue
koneOanus. Ilepuon, wacrora, amrmumryna u ¢asza koneGanuil. [IpyXUHHBIH MasSTHUK.
MatemaTudyeckuii MasTHUK. YpaBHEHHE TapMOHHUYECKMX Kojebanuii. IIpeBparenue
HHEPTUU MIPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubiit kOHTYp. CBOOOJHBIE AIEKTPOMArHUTHBIE KOJICOAHUS B HJEaTbHOM
KOJIEOATEIbHOM KOHTYpE. AHAJIOTUA MEXAY MEXaHHYECKUMH M AJIEKTPOMArHUTHBIMU
koneOanusimu. @dopmyna Tomcona. 3akoH COXpaHEHUS DJHEPrMM B  HJ€aIbHOM
K0J1e0aTeTbHOM KOHTYPE.

[IpencraBienne o 3aryxaromux KoyieOaHUAX. BBIHYXJIEHHbIE MEXaHUYEeCKue
kosneOanus. Pezonanc. BeiHy X aeHHbBIE JIEKTPOMAarHUTHBIE KOJICOaHHUS.

[lepemennsbiii Tok. CHUHYCOUJIaTbHBIA MEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO
TOKA. AMIUTUTYIHOE U JIEUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HAIIPSYKECHHUSL.

Tpancopmarop. [IpousBoacTBo, nepegada u NOTpeOICHUE IIEKTPUUECKON IHEPTHUH.
DKOJIOTUYECKHE PUCKU MPH MPOU3BOJACTBE 3JIEKTPO3HEpruu. KynpTypa HCHOJIb30BaHUS
AIIEKTPOIHEPTUH B MIOBCETHEBHOW KU3HH.

TexHuyeckrue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHME: JJIEKTPUYECKUM 3BOHOK,
reHepaTop MEPEMEHHOI0 TOKA, JIMHUM 3JIEKTPOIepe1ay.

Jlemoncmpayuu

UccnenoBanre  mapaMeTpoB — KoyieOAaTebHOM  cUCTeMbl  (NMPYKUHHBIA WU
MaTEMaTUYECKUA MAATHHK).

Habmronenne 3aTyxaromux KojieOaH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaGmronenue pe3oHanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuumiorpaMMbl  (3aBUCUMOCTH CWJIBI TOKa M HANpsDKEHUS OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3oHaHC ITpU MOCIEA0BATENIBHOM COEIMHEHUH PE3UCTOPA, KATYUIKA MHIAYKTUBHOCTH
Y KOHJIEHCaTopa.

Mopens JIMHUM DJIEKTPONIEPEAAYUH.

Yuenuueckuii sxcnepumenm, nabopamopsvie pabomul

HccnenoBanre 3aBUCUMOCTU TEepUOAa MajbIX KOJ€OaHWW rpy3a HA HUTU OT JJIMHBI
HUTH U MAcChl Ipy3a.

HccnenoBanre MEPEMEHHOTO TOKAa B LENM W3 IOCIEAOBATEIBHO COECIUHEHHBIX
KOHJICHCATOpa, KaTYIIKH U PE3UCTOPA.

12



Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 60JIHbL

MexaHnudyeckue  BOJIHBI, ycioBud — pacnpoctpaHeHus.  Ilepmoa.  CkopocThb
pacnpocTpaHeHus U JJiHa BOJHBI. [lonepednblie U npoaoiabHbIe BOHbBL. MHTEpdepeHuys u
mudpakiys MEXaHUYECKUX BOJIH.

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

DIIEKTPOMATHUTHBIE BOJIHBI. Y CIIOBHSI U3JTy4YEHHSI DJIEKTPOMATHUTHBIX BOJIH. B3anmHas
opueHTauus BekTopoB E, B, V B anexkrpomaruutHoi BosiHe. CBONCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)K€HUE, MpEIOMJICHHE, Moysgpu3anus, Audpakius, uarepdepernns. CKOpocTh
ANEKTPOMArHUTHBIX BOJIH.

[[Ixana 31eKTpOMarHuTHHIX BOJIH. [I[puMeHEHNE 3IEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IprHIMIBI paguoCBs3U U TeneBuaeHus. Paqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJABTPa3BYKOBasl IMArHOCTHKA B TEXHUKE U MEAMIMHE, pajap, paIuONPUEMHUK, TEIEBU30P,
aHTeHHa, trenedoH, CBYU-nieus.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTpaHEHUE MONEPEUHBIX U MPOJIOJIHHBIX BOJIH.

KoneoGmromeecs Te10 Kak UCTOUYHUK 3BYKa.

HaGmronenue orpaxkeHus: ¥ MPeJoMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6mionenue unrepdepenunu u qudppakiini MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HAHC.

HabGmronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTATYJOW M YacTOTOMN
KOJIeOaHUI.

HccnenoBanne CBOMCTB DJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHHUE, MPEJOMIICHUE,
noJsipu3anus, 1udpakuns, THTepGepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsAMOIMHENHOE pPacpOCTpPaHEHUE CBETAa B OJHOPOJHOMU
cpene. JIyu cBera. TOUEUHBIN UCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpaXkeHus cBera. [locTpoenne n300pakeHuid B MIOCKOM
3epKae.

[Ipenomnenue cBera. 3aKOHbI NPEJOMIICHHS CBeTa. AOCONIOTHBIA TMOKa3aTelb
npenowiieHus. 1lonHoe BHyTpeHHee oTpaxeHue. [IpenensHpiil yromn nojaHoro BHyTPEHHETO
OTPaKECHMUSI.

Hucnepcus ceeta. CinoxHbli coctaB Oenoro cseta. LBer.

CoOuparome M pacceuBarolue JuH3bl. ToHKasg juH3a. DOKycHOE paccTosHHE U
onmTUYecKas cwia TOHKOW JsmH3BL. [locTpoeHne wu300pakeHWid B CcOOUpAIOMIUX U
paccenBaroImmx auH3ax. @opMyna TOHKON JTUH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBast ontuka. WNutepdepenius cBera. KorepeHTHblE HCTOYHUKHU. Y CIOBUS
HAOJIFOZICHUS MAaKCHMyMOB W MHUHUMYMOB B HMHTEP()EPEHIIMOHHON KapTHHE OT JBYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.
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Hudpakuus cBera. JudppakumoHHas pemeéTka. YcloBUE HAONIOACHHS TJIaBHBIX
MaKCHUMYMOB IIPHY TTAJCHUH MOHOXPOMATUYECKOTO CBETAa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHuueckue yCTpOMCTBAa M MPAKTUYECKOe MPUMEHEHHE: OYKH, Jyma, (oToarnmapar,
MIPOCKIIMOHHBINA anmapaTr, MUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OINTHKA, JU(PaKIHMOHHAS
peLIETKA, OJIAPOUL.

Jlemoncmpayuu

[IpsiMonuHEeHOE pacIpOCTpaHEHHUE, OTPAKEHUE U MpeoMIIeHHE cBeTa. OnThudeckue
IpUOOPHI.

[TonHoe BHyTpeHHEE oTpakeHne. Mojellb CBETOBO/IA.

HccnenoBanrie CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpoCKoIa, TeJIecKona.

Hab6monenne natepdepeHnm cBeTa.

Habmonenune nudpakiuu cBera.

HabGnronenue nucnepcuu cBera.

[Tonydenue cnekTpa ¢ MOMOUIBIO TPU3MBL.

[TonydeHnne cieKkTpa ¢ MOMOIIBI0 TUPPAKIIHOHHON PEIIETKH.

HabGmronenue nonsipu3aiuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

N3mepenune nokaszaTessi MpeoMIICHUs CTEKIIa.

UccnenoBanrie CBONCTB M300paKEHUHN B JIMH3aX.

HaGnronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI cCIeNUAIBbHON TEOPUH OTHOCUTEIHLHOCTH

['paHuLlbl TPUMEHUMOCTH KJIacCHUeCKor MexaHuku. [locTynaTsl criennanbHOM TEOpUuun
OTHOCHUTEJIbHOCTH: HWHBApPUAHTHOCTh MOJYJIS CKOPOCTH CBE€Ta B BaKyyMme, MPUHIHUI
OTHOCHUTEJIbHOCTH DUHIITEHA.

OTHOCUTENBHOCTHh OJJHOBPEMEHHOCTH. 3aM€eIJICHHE BPEMEHU U COKPAILICHUE JIJIUHBI.

OHeprusi ¥ UMITYJILC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MacChl C YHEPTUEH U UMITYILCOM PEIISITUBUCTCKON YaCTHUIIbI. DHEPTHUsl MOKOS.

Paznen 7. KBantoBas ¢usuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®ortonbl. @opmyna [lnanka cBs3M 3HEpruum (POTOHA C €ro 4YacTOTOW. DHEprus H
UMITYJIbC (POTOHA.

OtkpeiTie u wucciaenoBanue ¢otoddpdexra. Ombitel A. I'. CroneToBa. 3aKOHBI
dborodddexra. VYpaBHenue OuHmTerHa g portodddexra. «KpacHas TpaHHIAN
dbotorpdexra.

Hasnenue ceera. OnbiTel I1. H. JIeOenena.

XUMHYECKOE JICCTBUE CBETA.

TexHuyeckre yCTpONCTBA U MPAKTHUECKOE MPUMEHEHHE: POTOIIEMEHT, (POTOTATUHK,
COJIHEUHas Oarapesi, CBETOAUO/I.

Jlemoncmpayuu

®otorddHexT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMTHETo (poTodddekTa.
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CBeTonuon.
Conneunas Oartapest.
Tema 2. Cmpoenue amoma
Mopens aroma Tomcona. OnbiTel Pezepdopaa o paccesnuro o -uactuil. [Inanerapnas
mozenb atoma. [loctynarsl bopa. M3nyuenue u nornouieHue GOTOHOB MPHU MEPEXO/IE aToMa
C OJHOTO YPOBHS DHEPTUM Ha Npyrou. Bunpl crniektpoB. CEeKTp YpOBHEN JHEPrUU aToMa
BOJOPOJA.
BounHoBbIe cBolicTBa yacTull. Bonnsl ne bponnsa. KopnyckymsspHO-BOITHOBOM Tyanu3M.
CHIOHTaHHOE U BBIHYXJACHHOE U3JIy4YCHHUE.
TexHu4ecKkue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHME: CIIEKTPAJIBHBIA aHAJIN3
(CIeKTpOCKOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pesepdopaa.
Onpenenenue JJIMHBI BOJIHBI JIa3epa.
HaGnrogenue IMHeHYaThIX CIEKTPOB U3ITyUECHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamophsie pabomoi
HabGmronenne mmHEHYaTOr0 CriekTpa.
Tema 3. Amomnoe a0po
OKCHEpUMEHTBI,  JOKa3bIBAIOIIAE  CIOKHOCTb  CTpOeHHs  sapa.  OTkpeiTHE
paaroakTuBHOCTH. OmnbiTel Pe3epdopna mo omnpeneneHuio cocTaBa paguOaKTUBHOIO
u3nyuyeHus. CBoiicTBa anbda-, Oera-, TaMMa-u3nydeHus. BausHue paanoakTUBHOCTH Ha
YKUBBIEC OpPraHU3MBI.
OTtkpbiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa I'eizenOepra—lIBaHeHKo.
3apsn saapa. MaccoBoe uuciio sapa. M3otornst.
Anbda-pacniaf. DIEKTPOHHBI M TO3UTPOHHBIN Oera-pacnan. ['amma-uzmydenue.
3aKOH paJMOaKTUBHOIO pacnaja.
OHeprusi CBsA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT maccsl siipa.
SnepHble peakuuu. JleneHrue U CUHTES sep.
Anepubiii peaktrop. TepmosinepHblii cuHTe3. I[IpoOGiemMbl M NMEPCHEKTHBBI SAEPHOU
DHEPIETUKH. DKOJOTUUECKUE ACIIEKThI IACPHON SJHEPTETUKHU.
DneMeHTapHbIe YacTULbl. OTKPBITHE IO3UTPOHA.
MeTob! HaOMIOIEHUS M PETHCTPALK 3JIEMEHTAPHBIX YACTHII.
®dyHamMeHTanbHble B3auMOAeCcTBUSA. EqUHCTBO (hr3nueckoi KapTUHbBI MUpa.
TexHuyeckue yCcTporcTBa U IPAaKTUUECKOE PUMEHEHNE: JO3UMETP, KaMepa BuinbcoHa,
SJICPHBII peakTop, aTOMHasi boMOa.
Jlemoncmpayuu
CuéT4yMK MOHU3NUPYIOLIUX YaCTHULL.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanne TpEKOB YacTHI] (110 TOTOBBIM (OTOrpadusim).
Pa3zges 8. JiemMeHTBI ACTPOHOMUM U ACTPOPUIUKH
Oranbl pa3BuTus acTpoHoMuu. lIpuknazHoe W MHUPOBO33PEHYECKOE 3HAYCHHE
aCTPOHOMMUM.
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Bun 3Bé3nHoro Heba. Co3Be3ausi, spKue 3BE3/1bl, IUIAHETHI, UX BUIUMOE ABUKEHUE.

ConHeuyHas cucrema.

Connne. ConmHeunasi akTuBHOCTh. McTounuk 3Heprun CosiHIa U 3BE31. 3BE3/BI, X
OCHOBHBIE XapaKTEpUCTUKU. J[MarpamMma «CIEKTPaJbHBIM KJIACC — CBETUMOCTB)». 3BE3JIBI
IJIABHOM TOCJIEN0BATENBHOCTH. 3aBUCHUMOCTh «Macca — CBETHUMOCTBY» JJIS 3BE3] IJIABHOMN
IIOCJIEN0BATENBHOCTH. BHyTpeHHee crpoeHne 3BE3A. COBpPEMEHHBIE IIPEICTABICHUSA O
MIPOUCXOKACHUH U 3BOJIFOLMK COJIHIIA U 3BE3/. DTaIlbl )KU3HU 3BE3L.

Mueunsiii ITyte — Hama [NanakTtuka. [Tonoxenue u asumxenue ConHua B ['anakTuke.
Tunsl ranakTuk. Pagroranaktuky u kBazapbsl. YEpHBIE ABIPHI B sApax TAIAKTHK.

Bcenennas. Pacimmpenue Bceenennoit. 3akon Xa06ma. Pazberanue ramaktuk. Teopus
bousbiioro B3peiBa. PenukroBoe usnyudeHue.

MacirabHnas ctpykrypa Beenennoit. MeraraiakTuka.

Hepewménnbie mpo6iieMbl aCTPOHOMUM.

Vuenuuecxkue nabnooenus

HaOnronenusi HEBOOPYKEHHBIM  IJ1a30M C  HUCIIOJb30BAaHUEM  KOMITBIOTEPHBIX
NPUJIOKEHUN ISl OTIpEeAENCHUs TMOJIOKEHUS HEOECHBIX OOBEKTOB HAa KOHKPETHYIO NaTy:
OCHOBHBIE c03Be3/11s1 CEBEpHOT0 NOJyIIApUs U IPKHUE 3BE3/IBI.

Hab6monenus B Teneckon JlyHbl, uraneT, Miteanoro I1yTu.

O6o00maroee MOBTOpPEHUE

Ponb ¢u3uku M acTpOHOMHUH B SKOHOMHUYECKOH, TEXHOJOTUYECKOM, COIMAIBHOU U
ATUYECKON cdepax NesATeIbHOCTH 4YEJIOBEKa, pPOJib U MECTO (M3UKM M aCTPOHOMHUHU B
COBpEMEHHOW HAy4YyHOW KapTHHE MHpa, poOJib (U3NYECKOW Teopuu B (HOPMUPOBAHUU
MPEICTABIICHU O (PU3NUECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHUHBI MUpPA B 00IIIEM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJIE.

MexnpeaMeTHblie CBSA3H

Nzydenne kypca ¢usuku 6azoBoro ypoBHS B 11 kjacce ocymiecTBIsSETCS ¢ y4ETOM
COJIEPKATENIbHBIX MEXKIPEIMETHBIX CBSI3€H C KypcamMu MaTeMaTHUKH, OMOJIOTHH, XUMUHU,
reorpauu U TEXHOJIOTUH.

Meorxcnpeomemnuvle nowsimusi, CBI3aHHbIE ¢ U3YYEHUEM METOJIOB HAYYHOI'O MO3HAHUS:
SBJICHUE, HAY4YHBIM (hakT, Tunoresa, pu3nuecKkas BEJIMYMHA, 3aKOH, TEOpHUs, HAOII0IEHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pelmieHUe CHCTEMbl YPABHEHH, TPUTOHOMETPUYECKHE (PYyHKLIHHU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI
U UX MPOEKLIHMH HA OCU KOOPJWHAT, CJIOKEHHE BEKTOPOB, IPOU3BOAHBIE 3JIEMEHTAPHBIX
GyHKUMNA, TpU3HAKKU MOJ00USI TPEYTOJIbHUKOB, OMPEIEICHUE IMJIOMAIN IIOCKUX (puryp u
o0BEMa Tell.

Buonocus: >nextpuueckue sIBICHUS B )KUBOW MpUpPOE, KojeOaTeabHbIe IBUKEHUS B
KUBOW MPUPOJE, ONTUUECKUE SIBJICHUS B KUBOW NPUPOJE, NEHCTBUE paAvalliy HA >KUBBIE
OpraHU3MBI.

Xumusi: CTPOCHHME aTOMOB M MOJIEKYJ, KPUCTAIMYECKAS CTPYKTypa TBEPIBIX TEll,
MEXaHU3Mbl 00Pa30BaHUS KPUCTAITMIECKON PEIETKH, CIIEKTPATIBHBIA aHAIN3.

l'eoepacghus: MarHuTHBIE MTONTIOCA 3EMITH, 3aJI€KH MarHUTHBIX Py, GOTOCHhEMKA 3eMHOM
ITIOBEPXHOCTH, IIPEACKA3AHUE 3EMIIETPSICEHNUMN.
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Texnonoeua:  NTWHUM  DJEKTpOIlepenady,  TEHEPATOp  IMEPEMEHHOIO  TOKa,
AJEKTPOJIBUTATENb, UHAYKIMOHHAS II€4b, padap, PaguoONpPUEMHUK, TEJIEBU30p, AHTCHHA,
tenedon, CBU-neub, mpoeKIIMOHHBIN armapaT, BOJIOKOHHAsI OTNITHKA, COJTHEYHAasi OaTtapes.

INNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI IO ®U3UKE HA
YPOBHE CPEJIHET'O OBLIET'O OBPA3OBAHUSA

N3yuenue ¢u3nku Ha ypoBHE cpeAHero oOmiero oOpa3oBaHHsS HANpaBJICHO Ha
JNOCTHKCHHE  JUYHOCTHBIX, METalmpeIMETHBIX M TPEAMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

JIMYHOCTHBIE PE3YJBTATDBI

JIM4HOCTHBIE Pe3yJIbTaThl OCBOEHUS yueOHOTro mpenmMera « Du3uka» JOKHBI OTPaKaTh
TOTOBHOCTh M  CIIOCOOHOCTH 00ydYarouuxcsi pyKOBOACTBOBAThCS CGHOPMHUPOBAHHOMN
BHYTpPEHHEH NO3UIMENH JUYHOCTH, CHUCTEMON IEHHOCTHBIX OpPUEHTALMM, TMO3UTHUBHBIX
BHYTPEHHUX YOEKIEHUH, COOTBETCTBYIOIIUX TPAJAUIUOHHBIM IEHHOCTSAM POCCHICKOTO
00111eCcTBa, paCIIMPEHUE KUZHEHHOTO OIBITA U ONbITA JAESITEILHOCTH B ITPOLIECCE Pealln3aluu
OCHOBHBIX HANpPaBIICHUI BOCIIUTATEIHHON IEATETbHOCTH, B TOM YUCJIE€ B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

C()OPMUPOBAHHOCTh TPAXJAHCKOW MO3ULIMU OOYYaIOLIErocss Kak akKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUUCKOTO OOIIEeCTBa,

NPUHATHE TPATUIIMOHHBIX 00IEYEeTIOBEUECKUX TYMAaHUCTHUECKUX B IEMOKPATUYECKUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEpECaX IpaskJJaHCKOTO OOIEeCTBa,
y4acTBOBaTh B CAMOYIIPaBJIECHUHU B 00pa30BaTEIbHON OpraHu3aluu;

yMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH WHCTHTYTaMH B COOTBETCTBHH C HX
GyHKIUSIMHY ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapHOM U BOJOHTEPCKON JAESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHHUS:

c(OPMHPOBAHHOCTh POCCUMCKON IPAKIAHCKOW MAEHTUYHOCTH, TATPUOTU3MA;

IIEHHOCTHOE OTHOIIEHHE K FOCYJapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSM POCCUHUCKHUX
y4EHBIX B 00JaCTH (PUBHKHU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3STUYECKOTO ITOBECHMUS;

CIIOCOOHOCTh ~ OLIEHHMBAaTh CHUTYallMI0 W TNPUHUMAaTh OCO3HAHHBIC PEIICHMUS,
OPUEHTHPYSICh HAa MOpPaATbHO-HPABCTBEHHBIE HOPMBI W IICHHOCTH, B TOM 4YHCIIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JINYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OyAyIIero;

4) 3cTeTHYECKOT0 BOCTIMTAHUSI:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYas JCTETUKY HAyYHOTO TBOpPYECTBA,
npucyiero Gpusnueckoi Hayke;

5) TpyA0BOr0 BOCIIATAHUS:

UHTEpEC K pa3Iu4HbIM cepaM NpodecCHOHANbHON NEATEIbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3HKON M TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIA BHIOOp Oymymiei
npodeccun 1 peaan3oBbIBaTh COOCTBEHHBIC KU3ZHEHHbIE TTAHbL;

17



TOTOBHOCTh U CTIOCOOHOCTH K 00pa30BaHUIO M CaMO00pa30BaHUIO B 00JacTU (PU3UKH HA
MPOTSKEHUU BCEU JKU3HU;

6) 3K0JI0rH4ecKOro BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJBTYphl, OCO3HAHUE TJI00aJBbHOTO XapakTepa
HKOJIOTHYECKUX MPoOIIeM;

IJIAHUPOBAHHUE U OCYIIECTBIIEHUE JEUCTBUN B OKPY’KAIOIIEH Cpe/ie HA OCHOBE 3HAHUS
L[eJIEW YCTOMYUBOIO pa3BUTHs YEJIOBEYECTBA;

pacIIMpeHUe OIbITa ACSITEIBHOCTH 3KOJOTMYECKOW HANpPaBIEHHOCTH HA OCHOBE
UMEIOITUXCS 3HAHUH 110 (hU3HUKE;

7) HEeHHOCTH HAYYHOTO MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHS GU3HUECKON HAYKH,

OCO3HAHME LIEHHOCTUM HAYYHOH JEATEIbHOCTH, 'OTOBHOCTh B IPOLECCE H3YyUECHHS
(bU3HUKY OCYIIECTBISATH MPOSKTHYIO M UCCIEA0BATENIbCKYIO ACSITEIIbHOCTh MHIUBUTYJIBHO U
B TpYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
ba3oBble JJoruyeckue 1eMCTBUA:

CaMOCTOSITEILHO (hOPMYJIMPOBATh M aKTyaJM3UPOBaTh MPOOIEMy, pacCMaTpUBaTh €&
BCECTOPOHHE;

ONPEAEHATH LIEIU AEATSIIbHOCTH, 3aJ1aBaTh MAPAMETPHI U KPUTEPUU UX JTOCTUKCHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUMS B paccMaTpUBaeMbIX (HU3UYECKHUX
SIBIICHUAX

pa3pabarpiBaTh IIJIaH pelIeHUs TpoOJieMbl ¢ Y4€TOM aHaldW3a MMEIOIINXCS
MaTEpPHUAIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JACATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEIISM,
OIIEHUBATh PUCKH MOCJIEACTBUMN AEATEIBLHOCTH;

KOOPJAUHUPOBATh W BBHIMOJHATH PabOTy B YCIOBHUSX pEabHOrO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciieioBaTe/IbCKHe 1eiiCTBUSA .

BJIQJIETh HAYYHOU TEPMHUHOJIOTUEHN, KIIFOYEBBIMU MOHITUSMHA U METOJaMU (PU3UYECKON
HayKHU;

BJIaJIETh HABBIKAMH YUEOHO-HCCIIEI0BATEILCKON M TPOCKTHOM JICSITEIIFHOCTH B 00J1aCTH
(bU3UKH, CITIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY METOJIOB PEIICHUS
3a1a4 (pU3UYECKOTO COACPKaHUS, TPUMEHEHHIO PA3IMYHbIX METO/IOB MMO3HAHUS;

BJIAJETh BUAAMM JEITEIBHOCTH IO MOJYYEHHUIO HOBOI'O 3HAHMS, €r0 MHTEPIPETAIUH,
peoOpa3oBaHUI0 W MPUMEHEHUIO B PAa3JIMYHBIX YUEOHBIX CUTyallUsX, B TOM 4YHCIE TPHU
CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1acTU (PU3UKH;

BBISIBJISAITH ITPUUMHHO-CJICACTBEHHBIE CBSI3M W AKTyaJIU3UPOBATh 3a7ady, BBIJBHUIaTh
TUIIOTE3y €€ PEUICHMS, HaXOJIUTh ApPTyYMEHTHI JJIs 10Ka3aTeIbCTBA CBOUX YTBEPKICHMUIMA,
3a1aBaTh apaMETPbl U KPUTEPUU PELICHHUS;
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aHAJIM3UPOBATh IOJYYEHHBIE B XOJ€ PEIICHUSA 3aJayd Pe3yJbTaTbl, KPUTHUYECKH
OLICHMBATh UX TOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHNE B HOBBIX YCJIOBHSIX;

CTaBUTh M (HOPMYJIMPOBATH COOCTBEHHBIC 3a7a4H B 00pa30BaTEIbHON JICITCIIBHOCTH, B
TOM YHCIIE TIPU U3yUYCHUU (PU3UKH;

JaBaTh OILICHKY HOBBIM CUTYallUsM, OLIEHUBATH MPUOOPETEHHBIN OIBIT;

YMETh NEPEHOCUTD 3HAHUS N0 (PU3MKE B MPAKTUUECKYIO 00JACTh )KU3HEACATENbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00NacTel;

BBIJIBUT'aTh HOBBIE UJEH, IIPEUIaraTh OPUrMHAIbHBIE MOAXOAbI U PEILICHHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, TOIMYCKAIOIINE aIbTEPHATUBHBIC PELICHHUS.

Pabora ¢ unpopmaumeii:

BJIAJETh HABBIKAMHM TMOJy4YeHUS HHPOpMauuu (U3HUECKOTO COACpPNKAHUSA U3
UCTOYHUKOB  pa3HbIX THIIOB, CaMOCTOSTEIbHO OCYLIECTBJISITH IIOWUCK, aHaJu3,
CUCTEMAaTU3allMI0 M HHTEpHpeTanuio HHPOpMalUu pPa3MYHBIX BUAOB U (opM
MPEACTABIICHHUS;

OLICHMBATh JIOCTOBEPHOCTh UH(POPMALIUU;

UCIIOJIB30BaTh CPEACTBA MH(POPMALMOHHBIX M KOMMYHHKAI[MOHHBIX TEXHOJOTHUA B
pelIEHNH KOTHUTHBHBIX, KOMMYHHKATHUBHBIX U OPraHU3alMOHHBIX 33]a4 C COOJI0JCHUEM
TpeOOBaHUI DJPrOHOMHUKH, TEXHUKH OE30MacHOCTH, THUTHEHBI, PECypcocOepeKeHus,
MPABOBBIX U AITHUECKUX HOPM, HOPM MH(GOPMAIITMOHHON O€30TIaCHOCTH;

co3/1aBaTh TEKCThl (PU3MYECKOTO ColepKaHUsl B Ppa3IMYHbIX (opmaTax ¢ Y4€ToMm
Ha3HaueHusd uHGOpPMAIMM U 1EJIeBOW ayJIWTOpUM, BBIOMpas ONTUMAIBHYIO (GOpMy
IPEICTABIICHUS U BU3yaIH3aLUU.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE 1elCTBHSA:

OCYUIECTBJIATH OOLIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOU JACSATEIBHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(DIUKTHBIX CUTYALMA U CMIT4aTh KOH(IUKTHI;

pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHMS C MCHOJb30BAHUEM S3BIKOBBIX
CPEIICTB;

MOHUMATh U UCIOJB30BaTh MPEUMYIIECTBA KOMAHHOW U UHIMBUIYaIbHOU PaOOTHI;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JAEHCTBUN C yUETOM OOIIMX UHTEPECOB U
BO3MOYHOCTEH KaX/10r0 WIEHA KOJIJIEKTHBA;

NPUHUMATh LEIH COBMECTHOM JESTENbHOCTH, OPraHU30BBIBATH U KOOPJMHHUPOBATH
JEUCTBUA 0 €€ NOCTHKEHUIO: COCTABIATH IUIAH JIEUCTBUN, PACIIPEIEIATh POIU C YUYETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM PabOThI;

OLICHMBATh KAaueCTBO CBOEr0 BKJIaJa M KaXJOr0 YYaCTHHMKAa KOMAaHIbI B OOIIMIA
pe3ynbTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBbIE IPOEKTHI, OLIEHUBATh UJIEU C IO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
MIPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIUYHBIX CUTyaLHUsX,
HPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpCcaJbHbIe Y4eOHbIe JeHCTBHA
Camoopranusamnus:

CaMOCTOSITEJILHO OCYIIECTBIISATh O3HABATEIbHYIO JAESITEIbHOCTh B 00J1aCTH (DU3UKHU U
aCTPOHOMUHU, BBIABIIATH IPOOJIEMBI, CTABUTH U POPMYIUPOBATH COOCTBEHHBIE 33/1aUH;
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CaMOCTOSITENTFHO COCTAaBJIATh TUIaH PEHICHHUS PACYETHBIX M KAYeCTBEHHBIX 3a/1a4, TUTaH
BBIMIOJTHEHHSI TMPAKTUYECKOW paboThl ¢ Y4ETOM HUMEIOUINXCA PECYpCOB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEANOYTCHUM;

JaBaTh OIICHKY HOBBIM CUTYallUsIM;

pacmupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JieJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTD 3a
peleHue;

OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

CIoCcOOCTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO JPYIAUIMU B 00JaCTH (PU3UKH,
MOCTOSIHHO TOBBINIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH HHTE/LJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYallUsSM, BHOCUTh KOPPEKTHUBBI B I€ATEIHHOCTD, OIICHUBATD
COOTBETCTBHE PE3YJIHTATOB LIEIISIM;

BJIAJCTh HABBIKAMHM I[103HABATEJIbHOW pe(eKCM KaK OCO3HAHMS COBEPIIAEMbBIX
JEUCTBUM U MBICIUTENIBHBIX IIPOLIECCOB, UX PE3YIbTaTOB U OCHOBAHUN;

UCTIOJIb30BaTh MPUEMBI peICKCUU JIJIsl OLIEHKU CUTYallud, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS M0 UX CHUXKEHUIO;

MPUHUMATh MOTHUBBI U apPTYMEHTHI IPYTHUX P aHAIIM3€ PE3yJIbTaTOB JESITEIbHOCTH;

OPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA;

MPUHUMATh MOTHUBBI U @PTYMEHTHI IPYTUX P aHAJIM3€ PE3yJIbTaTOB JESITEIbHOCTH;

npHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMIUOKH.

B mpouecce qocTrKEHHS THYHOCTHBIX PE3YJIbTATOB OCBOCHHSI IPOTPaMMBI 10 (PU3HKE
JUISL YPOBHSL CpeIHEro o0miero oOpa3oBaHus Yy OOYyYaloOlUXCSi COBEPIICHCTBYETCS
HMOIMOHANIbHBIN UHTEIJIEKT, IPEANOIaratonmi chopMUpOBaHHOCTh:

CaMOCO3HAHUS, BKJIIOYAIOMIETO CIIOCOOHOCTh TMOHMMATh CBOE OSMOIMOHAIHLHOE
COCTOSIHME, BHETHb HAMpaBJICHHsS Pa3BUTHS COOCTBEHHON SMOLMOHAIBHON chephl, OBITH
YBEPEHHBIM B cebe;

CaMOpEryJIMPOBaHMUs,  BKJIOYAIOIIETO  CaMOKOHTPOJIb,  yMEHUE  MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEJICHHE, CIIOCOOHOCTh amanTHPOBATHCS K IMOIIMOHATHHBIM
WU3MEHEHUSIM U MPOSIBIISITh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIIMHU, BKIIOUYAIONIEH CTpEMJICHHE K JIOCTIKEHUIO LEIH U YCIeXy,
ONTUMU3M, HHUIIUATUBHOCTh, YMEHHUE IEWCTBOBATh UCXO/S U3 CBOMX BO3MOXHOCTEH;

HIMMATHUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSIHUE JAPYTHUX,
YUUTHIBATH €r0 TMpPU OCYLIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COYYBCTBUIO U
COTEPEKUBAHUIO;

COLIMATbHBIX HABBIKOB, BKJIIOYAIOMIMX CHOCOOHOCTh BBICTpAaMBaTh OTHOIICHUS C
JIPYTUMH JIOJbMH, 3a00TUTHCS, IPOSBIATH HHTEPEC U pa3peiiaTh KOHPIUKTHL.

INMPEAMETHBIE PE3YJIBTATDBI
K xon1ty o0yuenus B 10 kj1acce mpeIMeTHBIE pe3yIbTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIOIIUXCS YMEHUI:
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JEMOHCTPUPOBATH Ha IPUMEpPaX poiab U MECTO (PU3UKU B GOPMHUPOBAHUN COBPEMEHHOM
Hay4YHOU KapTUHBI MHPA, B Pa3BUTUHA COBPEMEHHON TEXHUKH Y TEXHOJIOTHM, B IPAKTHIECKON
JICITEIbHOCTH JIIOJICH

YUHUTBIBATh TPAHUIBI TPUMEHEHHUSI U3yUYEHHBIX (PU3MUECKUX MOJIeNIeH: MaTepuaabHas
TOYKa, MHEpLHAJIbHAS CUCTeMa OTCuéTa, a0COMIOTHO TBEPIOE TENO, UICANIbHBIN ra3, MOJIeIN
CTPOCHHUS Ta30B, )KUAKOCTEN U TBEPABIX TEJ, TOUCHUHBIN SJIEKTPUUECKUMN 3aps]l TPU PEIICHUN
dbuznyeckux 3aaay;

pacno3HaBath (pu3MYEcKre SBICHUS (ITPOIIECCHI) M OOBSICHATH UX Ha OCHOBE 3aKOHOB
MEXaHHUKHU, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH CTPOECHUS BEUIECTBA U 3JIEKTPOJIMHAMUKH:
PaBHOMEPHOE U PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHHUE, CBOOOJHOE MaJCHUE Tel,
JBIDKCHUE TI0 OKPY>KHOCTH, WHEpPIUs, B3aumojielictBue Ten, Auddys3us, OpoyHOBCKOE
JBUYKEHUE, CTPOEHUE KUJKOCTEN U TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJ NPU HArpeBaHUU
(oxJaxaeHuu), TEIJIOBOE  pPaBHOBECHE, HCHApPEHHE, KOHJEHCallWs, IUIaBJICHUE,
KpUCTAJNIN3alUsA, KUIIEHUE, BJIAXXHOCTh BO3AYyXa, NMOBBIIIEHWE JABJICHHS Tra3a IpU €ro
HarpeBaHUM B 3aKPbITOM COCYJle, CBS3b MEXJAYy I[apaMeTpaMu COCTOSIHUSI rasza B
M30IPOLIECCAX, JIEKTPU3ALUS TEN, B3aUMOJICHCTBUE 3apsI0B;

ONMCHIBATh ~MEXAHUYECKOE JBIDKEHHE, WCIONB3ys (U3UYECKUE  BEITUYMHBI:
KOOpJAWHATA, IyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUjla, UMITYJIbC TeNa,
KMHETHYECKasi SHEPTHsi, MOTCHIIMAIIbHASI YHEPTUs, MEXaHudeckash pabora, MexaHHuecKas
MOIIIHOCTb; MPU OMUCAHUU TPABWIBHO TPAKTOBATh (PUIWYECKUI CMBICI HCIOJIb3YEMBIX
BEJIMYMH, UX OOO3HAUCHMS] W E€JIUHMIIbI, HAXOJIUTh (OPMYJIbI, CBSI3bIBAIOIIUE JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUYMHAMU;

ONMUCHIBATh HW3YyUYECHHBIE TEIUIOBBIE CBOWMCTBA TEN W TEIUJIOBBIE SIBJICHUS, HCIOJIb3YS
dbu3nueckue BEIUYMHBL JIABJICHUWE Ta3a, TeMIlepaTypa, CPelIHss KUHETUYECKas SHEprus
XA0TUYECKOTO JIBUIKEHHSI MOJIEKYJI, CPEIHEKBApaTUUHAs CKOPOCTh MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSISI SHEPTHs, paboTa ra3a, Koa(GUIIUEHT MOIe3HOr0 AEUCTBUS TETIOBOTO
JIBUTATEINSI; TPU OMHCAHWUU TPABUIBLHO TPAKTOBATh (DPU3UYECKUN CMBICT HCIIOIBH3YEMBIX
BEJIMYMH, MX OO0O3HAUYECHMsS] M EAUHMIIbI, HAXOAUTb (OPMYJIbI, CBA3BIBAIOLIUE JaHHYIO
(bU3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONMCHIBATH U3YUYEHHBIE JIEKTPUUYECKHE CBOMCTBA BEIIECTBA U SJIEKTPUYECKUE SBICHUS
(mpoueccel), UCHONb3ysl (PU3UYECKUE BEIMYUHBI: DJIEKTPUYECKHM 3apsij, 3JEKTPUUYECKOe
1oJie, HanpsKEHHOCTD MOJIs, MOTEHIMAN, Pa3HOCTh MOTEHIMAJIOB; IPU OMMCAHUH IPABUIIBHO
TPaKTOBaTh (PU3UUYECKHUI CMBICI HMCIOJIB3YEMbIX BEIUYHMH, UX O0O3HAYCHUS U €IUHHUIIBL;
yKa3bpIBaTh (OPMYJIbI, CBSI3BIBAIONIME JAHHYIO (U3UYECKYI0 BEJIMYHUHY C JIPYTUMU
BEJIMYMHAMU;

aHAM3UPOBATh (PU3MUECKUE MPOIECCHl U SBICHHS, UCTIONB3YS (PU3NUECKUE 3aKOHBI U
MPUHLHUIBL: 3aKOH BceMupHoro TsaroteHus, |, I u 11l 3akonst HeroTOHA, 3aKOH cOXpaHeHHs
MEXaHUYECKON HHEPIrHM, 3aKOH COXPAaHEHUS HMIYJIbCA, MPUHIUIT CYINEPIIO3HUIUU CHUJ,
MPUHIUAN PaBHOIPABHUS HMHEPIUATBHBIX CHUCTEM OTCYETA, MOJEKYJISIPHO-KMHETUYECKYIO
TEOPHUIO CTPOEHUS BEILECTBA, Ta30BbIE 3aKOHBI, CBS3b CPEAHEN KMHETUYECKOM HSHEPruu
TEIUIOBOIO  JBUMKEHHUSI MOJIEKYJ C aOCOJIOTHOM TeMmepaTypoi, TMepBbIM 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAHEHUS JIJIEKTPUUYECKOro 3apsaa, 3akoH Kyiona, mpu 3ToM
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pa3nuyarh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MAaTEMAaTUYECKOE BBIPAKEHUE U YCIOBUS
(rpanu1Ibl, 06JIACTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHIMMBI JCHCTBHUS MalllMH, HTPUOOPOB U TEXHUYECKUX
YCTPOICTB; pa3anyaTh yCIOBUS UX O€30MIaCHOTO UCIOIb30BaHUS B IIOBCETHEBHOM KU3HU;

BBINIOJIHATH HKCIIEPUMEHTHI [0 UCCIEAOBAHUIO0 (PU3HUECKUX SIBICHUN M MPOILIECCOB C
UCIIOJIb30BAaHUEM TPSIMBIX M KOCBEHHBIX M3MEpPEHUH, NpU 3STOM (POpMYyJIHpPOBATh
npoOsieMy/3ajady W TUIOTE3y YYEOHOro SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
NPEI0KEHHOTO0 000pYI0BAHHUS, IPOBOJIUTH ONBIT U (POPMYJIMPOBATH BBIBOJIBI;

OCYIIECTBIIATh MpPsIMbIE U KOCBEHHbIE M3MEpPEHUS (PU3MUECKUX BEJIUYMH, NPU FTOM
BbIOMpaTh ONTUMAJIbHBINA CIIOCOO M3MEPEHHUS U HCIIOJIb30BATh U3BECTHBIE METOJIbl OLEHKU
MOTPEIIHOCTEN U3MEPEHNN;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (PU3MUECKMMH BEIUYMHAMH C HCIOIb30BAaHHEM
OpSIMBIX M3MEPEHUN, MPU ITOM KOHCTPYHMPOBATHh YCTAHOBKY, (PMKCHPOBATH PE3YJIbTAThI
IOJlyYEHHOM 3aBUCUMOCTH (PU3MYECKMX BEJIMYMH B BHUJE TaOMUI U IpadUKOB, JenaTh
BBIBO/IbI IO pE3yJIbTaTaM UCCIIEI0BAHMUS;

coOI01aTh MpaBWiIa OE30IaCHOrO TpyJAa MPHU MPOBEICHUU HCCIEIOBAHUNA B pPAMKax
y4eOHOr0 3KCIEepUMEHTa, Y4YeOHO-HCCIEAOBATEIbCKOM M TMPOEKTHOW JEATEIBHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U 1JAOOPaTOPHOIo 000pyAOBAHUS;

pemaTe pacy€THHIC 3a/JaYd C SBHO 33JaHHOM (PU3NYECKOM MOJENBIO, HCHOJIb3Ys
¢u3nyeckue 3aKOHbl M MPHUHLMIIBI, Ha OCHOBE aHaliM3a YCJIOBMs 3a/layd BbIOUpPATH
(bU3HYECKYI0 MOJIEIb, BBIACIATh (PU3MUECKUE BETUUUHBI U POPMYJIbl, HEOOXOAUMBIE JIsl €€
pelIeHMs,, MNPOBOAUTH PACYETHI M OLEHHUBATh PEATBHOCTh IOJYYEHHOIO 3HAYEHUs
(U3UIECKON BEITMYHMHBI,

pelIaTh KaYeCTBEHHbIE 3aJaUi: BEICTPAUBATh JIOTHYECKU HEMPOTUBOPEUHBYIO LIEIOUKY
paccy KJIeHUM ¢ OMOPON Ha N3YUYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTU U (PU3UYECKUE SIBJICHUS;

UCTIONB30BaTh MPU PEUICHUH YYeOHBIX 3aJad COBpPEMEHHBbIE HH(POPMAIMOHHBIC
TEXHOJIOTHH ISl TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALIUU U MIPEICTaBICHUs Y4eOHOM U
HAYYHO-TIOMYJISIPHON MH(pOpMALUH, MOTYYEHHON U3 Pa3jIMYHbIX UCTOYHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJyYaeMyt0 HHPOpMaIHUIO;

NPUBOJIUTH IPUMEPHI BKIIaJa POCCUMCKUX U 3apyOEkKHBIX YUEHBIX-(DU3UKOB B pa3BUTUE
HayKH, 00BbCHEHHE MPOLIECCOB OKPYKAIOUIET0 MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (PU3HKE B TOBCEAHEBHOM JKU3HM IS
obecnieueHust 0€30MaCHOCTH MPHU 0OpaIIeHUH C TPUOOpaMU U TEXHUYECKUMU yCTPOICTBaMH,
JUISL COXPaHEHUS 3/10pPOBbs U COOJIIOIEHUSI HOPM SKOJIOTMUECKOI0 MOBEJEHMSI B OKPY KaIOLIEH
cpene;

paboTaTh B IpyNIE C BBITOJHEHHEM PA3IMYHBIX COLMAIBHBIX POJIEH, MIAHUPOBATh
paboTy IpyIIbl, palliOHAIBHO PacHpeeiaTh 00sI3aHHOCTHU U IJIaHUPOBATh ACSTEIbHOCTD B
HECTAHJIAPTHBIX CUTyalUsX, a/IEKBATHO OLIEHUBATh BKJIAJ KaXJ0r0 U3 yYaCTHUKOB IPYIIIbI
B pPEIICHHE pacCMaTpUBaEMOM IPOOIEMBI.

K xoniy o0yuenus B 11 ki1acce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUYAIOIINUXCS YMEHUI:
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JEMOHCTPUPOBATH Ha IPUMEpPaX poiab U MECTO (PU3UKU B GOPMHUPOBAHUN COBPEMEHHOM
Hay4YHOU KapTUHBI MHPA, B PA3BUTUHA COBPEMEHHOU TEXHUKH Y TEXHOJIOTHM, B TPAKTHYECKON
NeSTeNIbHOCTH JIFOEeH, IEJIOCTHOCTh U €IMHCTBO (PU3NYECKOM KapTUHBI MUPA;

YUUTBIBATh TPAHHULBI MPUMEHEHUS HU3YYEHHBIX (PU3UYECKUX MOJIETEeH: TOYEUHbIN
AIIEKTPUUECKUI 3apsifi, JIyd CBETa, TOUECYHBIM MCTOYHHUK CBETA, AJEpHAs MOJEIb aToMa,
HYKJIOHHAsI MOJIEJb aTOMHOTI'O JIpa MpU PEIICHUH (PU3NYECKHX 3a]1ay;

pacrio3HaBaTh (pu3nuecKue sBJICHUS (ITPOLIECChI) U OOBICHATH UX Ha OCHOBE 3aKOHOB
AIIEKTPOJIMHAMUKA W KBAaHTOBOW (DM3HMKH: DJIEKTPUYECKas MPOBOAUMOCTH, TEIUIOBOE,
CBETOBOE, XUMHUYECKOE, MAarHUTHOE JCHCTBUSA TOKA, B3aMMOJICHCTBHE MAarHUTOB,
AIIEKTPOMArHuTHasE MHAYKIMS, JACHCTBHE MArHUTHOTO IMOJS HA MPOBOAHUK C TOKOM U
JNBIDKYIIMIMCS — 3apsill, DJIEKTPOMAarHUTHbIE KoOJIeOaHWS U BOJIHBI, MPSMOJMHEHHOE
pacmpocTpaHeHHE CBETa, OTpaXeHHe, MpelomiieHue, uHTepdepeHus, TUuPpakuus Hu
MOJIApU3aIis CBETa, JUCIEepCUsi cBeTa, QorodnekTpuueckuit 3¢gdekt (dhotodrddexr),
CBETOBOE JIaBJICHHE, BOSHUKHOBEHHE JIMHEMYATOTO CIIEKTPa aToMa BOJI0PO/Ia, €CTECTBEHHAs
Y UCKYCCTBEHHAs paJIMOAKTUBHOCTB;

OINMCHIBATH U3YUYEHHBIE CBOMCTBA BEIIECTBA (AIEKTPUUYECKUE, MATHUTHBIE, OTHYECKHE,
NIEKTPUYECKYI0 TMPOBOJUMOCTh PAa3JIMYHBIX CpPEeA) H BJIEKTPOMATHUTHBIE SIBICHUS
(mpoueccel), MCHONB3YSd (U3UUYECKHUE BEJIMYMHBL: DJIEKTPUYECKUM 3apsll, CUila TOKa,
AIIEKTPUYECKOE HANPSHKEHHE, 3JIEKTPUYECKOE COINPOTHUBIIEHHE, PAa3HOCTh IOTEHIMAJIOB,
AIIEKTPOJBUKYIIIAs cuia, paboTa TOKa, MHAYKIMS MarHUTHOTO IOJIs, cujia AmIiiepa, cuiia
JlopeHua, UHYKTUBHOCTb KaTYILIKH, SHEPTUS SJEKTPUUECKOTO U MArHUTHOTO TIOJIEH, TEPUOT
¥ YacToTa KojeOaHuWi B KoieOaTeIbHOM KOHType, 3apsij W cuja ToKa B TpOIEecce
rapMOHMYECKUX 3JIEKTPOMArHUTHBIX KosieOaHuil, POKyCHOE pacCTOSHUE U ONTUYECKas CUIIa
JIMH3BI, TIPU OMTMCAHUU MPABUIIBHO TPAKTOBATH (DU3MUYECKUIN CMBICI UCTIOIb3YEMbIX BEJTUYHH,
X 0003HAYEHHUS W €JIMHHUILIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOLIME JIAHHYIO (DU3UUYECKYIO
BEJIMYMHY C APYTMMH BEIMYHMHAMM,

OINKCHIBaTh M3yUYEHHBIE KBAHTOBBIC SIBJICHHSI M TPOLIECCHI, UCIONB3Ys (PU3NUECKHE
BEJIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJHBI U YacTOTa CBETa, YHEPTUS U
UMITyJibC (DOTOHA, MEPUOJ] MOoJypacnaga, dHEPrusi CBSI3M aTOMHBIX fAJI€p, IPU OMUCAHUU
MPaBUIBHO TPAKTOBaTh (PU3MYECKUN CMBICI MCIOJb3YEMbIX BEJIMYMH, UX OOO3HAUYEHHUS U
€IMHUIIBI, YKA3bIBATh (POPMYJIbI, CBA3BIBAIOIIME TAHHYIO (PU3NYECKYIO BETUUUHY C IPYTUMU
BEJIMYMHAMU, BBIUUCIATH 3HaUYE€HUE (DU3UUECKOI BETMYHHBI;

aHaAJIM3UPOBaTh (PU3MUECKUE MPOIECCHl U SBJICHUS, UCIIONIb3YS (PU3NUECKUE 3aKOHBI U
OpUHIMIBE: 3aKOH OMma, 3aKOHBI TOCJEIOBATENIBHOTO M MapajijIeIbHOTO COEIUHEHUS
IIPOBOJHUKOB, 3aKkOoH Jlxoyis—JIeHua, 3aKoH DJJIEKTPOMATHUTHOW MHAYKLIMH, 3aKOH
IPSIMOJIMHEMHOIO paclpOCTPAHEHHUSI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI ITPEJIOMIICHUS
CBeTa, ypaBHeHWE OuWHITEeHa s (HoTodPdekTa, 3aKOH COXpAaHEHUS DHEPTUU, 3aKOH
COXpaHEHUs UMITYJIbCa, 3aKOH COXPaHEHHUS JJIEKTPUUECKOro 3apsijia, 3aKOH COXPAHEHHS
MacCOBOT'0 Yucia, NOCTyJaThl bopa, 3aKOH palnOaKTUBHOIO paciajia, Mpy 3TOM pas3iinyaTh
CJIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €M0 MaTEMAaTUYECKOE BBIPAXKEHHUE U YCIOBHS (TPAHMLIBI,
00J1aCTH) MPUMEHUMOCTH;

OIIPEJEIISITh HAPABJICHUE BEKTOPA MHAYKIIMH MAarHUTHOTO I10JIS1 IPOBOJHUKA C TOKOM,
cwibl AMmriepa v cuiibl JIopeHia;
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CTPOUTh M OIUCHIBATh HM300paKEHHE, CO3/1aBacMOE IIJIOCKUM 3EpKajioM, TOHKOMH
JIMH301;

BBITIOJIHATh HKCIIEPUMEHTHI 110 UCCIEOBAaHUIO0 (U3HUECKUX SIBICHUU U MPOIIECCOB C
UCIIOJIb30BAaHUEM TIPSIMBIX M KOCBEHHBIX HM3MEpPEHUH: Tpu OSTOM (POpMyJIHpPOBATh
npobsieMy/3aadyy W TUIOTE3y YYEOHOro SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MIPEITIOKEHHOTO 000PYI0BaHHUSI, POBOIUTH ONBIT U (DOPMYIUPOBATH BHIBOIHI;

OCYIIECTBJIATh MPSMBIE U KOCBEHHBIC M3MEPCHHS (DU3NYCCKUX BEIMYWH, MPU STOM
BBEIOWPATh ONTUMAJIBHBIN CIIOCOO M3MEPEHHSI M MUCIOJIb30BaTh U3BECTHBIC METOJIbI OIICHKU
MOIPELTHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIIMYUH C UCIOJIb30BAHUEM MPSIMBIX
WU3MEPCHU: TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCUPOBATH PE3yJIbTATHI TTOTyYCHHON
3aBUCUMOCTH (DU3UYECKUX BEIWYWH B BHJC TaOMWIl M TPaPUKOB, AEJaTh BBIBOJBI IO
pe3ybTaTam HCCIICIOBAHUS;

coOI0/IaTh MpaBmiia 0€30IacHOr0 TPy/Aa MpH MPOBEIACHUU HMCCIEIOBAHUN B paMKax
y4e0HOTO DJKCTIEepUMEHTa, Y4YeOHO-HCCIEA0BATEIbCKOM M TPOCKTHOW JEATEIBHOCTH C
WCIOJIb30BAHUEM U3MEPUTEIHLHBIX YCTPOUCTB U JJa0OPATOPHOTO 000PYIOBAHUS;

pemiath pacdy€THBIC 3a/ladyd C SIBHO 3aJaHHOW (PU3MYECKOW MOJMENbI0, HCIOIb3Ys
¢dbu3nueckue 3aKOHbBl W TPUHIUIBI, HAa OCHOBE aHajiW3a YCJIOBHS 3a7aud BBIOMpATh
(bU3HYECKYI0 MOJIEIb, BBIICIATH (PU3MUECKUE BETUIMHBI U OPMYIIBI, HEOOXOAUMBIC IS €€
pelieHusi, NPOBOJAUTh PACUETHl M OLIEHUBATh PEAJbHOCTh IMOJYYEHHOTO 3HAYCHUs
(bu3MYECKON BEJIMYHUHBI,

penaTh KaAYeCTBEHHBIC 3a/1a4H: BEICTPAUBATH JIOTHUECKH HETIPOTUBOPEUUBYIO IETIOUKY
pacCy>KJIeHUH C OTIOPOM Ha N3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKUE SIBJICHUS;

UCIIOJIb30BaTh TIPU pEHIeHUH Y4YeOHBIX 3aJa4 COBpPEMEHHbIe HH(GOPMAIIMOHHbBIE
TEXHOJIOTHUH JIJISl TIOMCKA, CTPYKTYPUPOBAHMS, HHTEPIIPETAIIUU U TIPEICTABIICHUS YUYCOHOU U
HAyYHO-TIOMYJISIPHOW MH(POPMAIIUH, TTOTYUYEHHON U3 Pa3TUYHBIX UCTOYHUKOB, KPUTHICCKU
aHAIM3UPOBATH MOJTyYaeMyt0 HHPOPMAIIUIO;

OOBSCHATh TPHUHIMIBI ACHCTBUS MalIMH, TPUOOPOB M TEXHUYECKHUX YCTPOUCTB,
pasnuyaTh YCIOBHUS WX 0€30MMaCHOTO UCITOIB30BAaHUS B IIOBCEIHEBHON KU3HH,

MIPUBOIUTH TPUMEPHI BKJIaJa POCCHMCKUX U 3apYOCKHBIX YUEHBIX-(DIU3UKOB B pa3BUTHE
HAyKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPa, B pa3BUTUE TEXHUKU U TEXHOJIOTHH;

WCIIOJIB30BaTh TEOPETUYECKHWE 3HAHWS MO (U3WKE B TIOBCEAHEBHOW JKWU3HM IS
oOecrieueHus1 0€30MaCHOCTH MPU OOPAIICHUH C MPUOOPAMU U TEXHUIECKUMHU YCTPONCTBAMU,
JUTSI COXpaHEHUSs 3JI0POBBS U COOTIOJICHUSI HOPM DKOJIOTHYECKOTO MTOBEJICHUS B OKPY KatoIen
cpene;

e paboTaTh B IPYIINE C BHITTOJIHCHHEM PA3IUIHBIX COIUATBHBIX POJICH, TNIAHUPOBATH Pa0dOTy
TPYIIBI, PAIlMOHATLHO PACIpPEACNATh OO0S3aHHOCTH W IJIAHUPOBATH JEATEIHLHOCTH B
HECTaHJAPTHBIX CHUTYallUsIX, aJ€KBAaTHO OIICHMBATh BKJAJ KaXKJIOTO W3 YYaCTHUKOB
TPYIIIBI B pEIICHUE PacCMaTPUBAEMOU MTPOOJIEMBI.
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TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
No KosmyecTBo yacoB DJieKTpOHHbIE (11 (ppoBbIe)
I /;1 HaunMeHoBaHue pa3/iesioB U TeM MPOrpaMMbl B Konrpoasubie IIpakruyeckue oOpa3oBaTe/ibHbIE pecypchl
cero padoThI padoThI
Paznen 1. DU3UKA U METO/JbI HAYYHOI'O TIO3HAHUSA
bubmuoreka [JOK
1.1  ®wusuka u METOJbI HAYYHOTO MMO3HAHUS 2 0 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 2
Pa3nen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 | Kumemarua S . 0 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.2 Junawmia ! 0 0 https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
2.3  3aKkoHBI COXpPAHEHUS B MEXaHHUKE 6 1 0 https://m.edsoo. ru/7f41bf72
Hroro mo pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
. bu6nuoreka [JOK
3.1  OcHOBBI MOJIEKYISIPHO-KHHETHUECKOW TEOPHH 9 1 1 https://m.edsoo.ru/7f41bF72
bu6nmoreka [JOK
3.2 OCHOBEI TepMOMHAMUKH 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperatHble cocTosiHUS BelecTBa. Ma3oBbie 5 0 0 bu6nuoreka [IOK
) Mepexo/ibl https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmmorekxa [JOK
41 Snmexrpocramika 10 0 1 https://m.edso0.ru/7f41bf72
492 [TocTosHHBIN 25IeKTpUYECKUi TOK. TOKH B 12 1 0 bubmuorexa [JOK
' Ppa3IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PesepBHOe Bpemst 2 1

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 3
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11 KUIACC

KosanuyectBo yacos
Ne DJIeKTpOHHbIE (LM (ppPOBbIE)
HaumeHoBaHue pa3aeioB M TeM IPOrPaMMBbI Konrpoasusie IIpakruyeckue

n/m Bcero paGoThI paBoTHI o0pa3oBaTe/IbHbIE pecypChl
Pazgen 1. JIEKTPOANHAMHUKA
bu6mmorexa [IOK
1.1 MarnuTHO€ 1osje. DIeKTPOMarHuTHasE UHTYKIUS 11 1 1 https://m.edsoo.ru/TF41c97c
Hroro no pazneny 11
Pazgen 2. KOJIEBAHUS U BOJIHBI
but6mmoreka [JOK
2.1 MexaHHUECKUE U AIIEKTPOMAarHUTHBIE KOJIeOaHHs 9 0 1 hits://m.eds00.ru/7f41c97¢
bubmoreka [JOK
2.2 MexaHn4yecKue 1 3J1€KTPOMarHUTHbIE BOJTHBI 5 1 0 https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
23 Onruia 10 1 1 https://m.edsoo0.ru/7f41c97c
Hroro no pazneny 24

Paznea 3. OCHOBBI CIIELIMAJILHOM TEOPUM OTHOCUTEJIbHOCTH

3.1 OCHOBBI CICIIUAIBHONM TEOPUH OTHOCUTEIHBHOCTU 4 0 Eg&nﬁr?fgg s?)glg/%f 11c97c
Hroro no pazneny 4
Pa3znea 4. KBAHTOBAS ®PU3UKA
. bubmmoreka [JOK
4.1 DJ1eMEHTHI KBAHTOBOU OITUKHA 6 1 0 hitps://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.2 Crpoenne aToma 4 0 1 https://m.edsoo.ru/7f41c97c
bubnuoreka [JOK
4.3 ATOMHOE 571pO 5 1 0 https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 15
Pa3nen 5. JIEMEHTBI ACTPOHOMMUHU U ACTPO®PU3UKHU
5.1 DneMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 0 Eggnﬁrffgg s%cl)_[rou/%f 11c97¢
Hroro no pazgeny 7

Pazges 6. OBOBIIAIOIIEE IOBTOPEHHUE

but6mmoreka [{OK
6.1 Obobmatomee nosTopeHe : 1 https://m.edso0.ru/7f41c97c
Hroro no pasneny 4
PezepBHOE Bpemst 3

OBHIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 68 6 4
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