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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usnuke 06a30BOT0 YpOBHS HA YpPOBHE CPEIHETO OOIIETro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBAHUM K pe3ylbTaram
OCBOCHHSI OCHOBHOH 00pa3oBaTelbHOUM Mporpammsl, npeacTtaBieHHbXx B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON pabouell mMporpamMmbl BOCHHUTAHUA U
KOHIICTIIIMK TIPEnoiaBaHus y4deOHoro mpeamera «Dus3mka» B 00pa3oBaTEIbHBIX
OpraHU3aAUAX Poccuiickoi denepanuu, peanu3yIommx OCHOBHBIE
oOpazoBarenbHbIE MPOTPAMMBI.

ConepxaHue mnporpaMMmbl MO (QU3MKE HaMpaBieHO Ha (HOopMUpPOBaHHE
€CTECTBEHHO-HAYyYHON KapTuHbl Mupa oOydarommxcs 10-11 kmaccoB mnpu
o0yueHun ux (u3uke Ha 0a30BOM YPOBHE HA OCHOBE CUCTEMHO-ACSATEIbHOCTHOIO
nonxona. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusiMm GI'OC COO k
IJIAHUPYEMBbIM JIMYHOCTHBIM, MPEAMETHBIM M METANPEAMETHBIM pe3yJbTaTam
o0yueHHUsI, a TaKXKe€ YUYHUTHIBAET HEOOXOAUMOCTh peaM3alUi MEXKMPEIMETHBIX
CBA3€H (U3BHKM C €CTECTBEHHO-HAy4YHbIMU Y4Ye€OHBIMU MpeaMeramu. B Hel
OTIPENICNISIIOTCS OCHOBHBIC 1€ U3yUYeHUsS (DU3UKU HA YPOBHE CPEIHEr0O OOIIEero
o0pa3oBaHus, TUTAHUPYEMBIE PE3YJIbTAThl OCBOCHUSI Kypca (PU3HUKHU: JTUYHOCTHBIC,
MeTanpeIMeTHbIE, TPpeIMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma o (us3uke BKIIIOYALT:

o IUIAHUPYEMBbIC PE3YJIbTATHl OCBOCHHS Kypca (U3UKU Ha 6a30BOM YPOBHE, B

TOM YHUCJIE TPEAMETHBIE PE3YJIbTAThI 1O rojamM O0y4YeHUS;

o cojepxaHue yueoHoro npeamera «duznkay mo rogam o0ydeHuUs..

du3nka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYyMas B
KauyecTBE y4eOHOTO MpeIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAaJ B CUCTEMY
3HaHUI 00 okpyskaromiem mupe. LIKoabHBIN Kypc PU3HKU — CUCTEMOOOPa3yIOIUi
JUISl €CTECTBEHHO-HAYUHBIX YUE€OHBIX MPEIMETOB, MOCKOIBKY (DU3UUECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB W SIBJIICHHWM, HM3y4aeMbIX XHUMHEH, OUOJOTHEH,
dbu3ndeckold reorpaduer W acTpoHomuein. Mcmonp3oBaHWE W aKTHMBHOE
npuMeHeHne (QU3MYECKUX 3HAHWWA  OMpeNeNsaeT XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJIOTUH B cdepe DHEPreTHKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TIOJIY4EHHUSI HOBBIX MATEPHAJIOB C 3aJaHHBIMU CBOWCTBAMU U JIPYTHUX.
N3yuenne ¢u3nKu BHOCHT OCHOBHOW BKJIaML B (POPMUPOBAHUE €CTECTBEHHO-
HAay4YHOW KapTUHBI MHpa OOydarommxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTH
HAy4HBIA METOJI MIO3HAHUS TIPY BHITIOJIHEHUHU UMH YI€OHBIX HCCIICIOBAaHUM.

B ocHOBy kypca Qusuku s ypoBHS CpeAHEro ooOImero ooOpa3oBaHUS
MOJIOKEH Psl UIeH, KOTOpPhIe MOXKHO pacCMaTpuBaTh KaK TMPUHIMIBI €r0
MTOCTPOEHHUS.



Hoesa yenocmnocmu. B COOTBETCTBUU C HEH KypC SBISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3/enoB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIIACCUYECKOU, TaK M COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B cooTBeTCTBUM C HEWl MaTepuan Kypca (U3HKH
o0beqMHEH BOKPYr (uU3MUECKHX Teopuid. Bemymmum B Kypce SBISICTCS
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
noJe.

Hoes eymanumapuszayuu. EE peanusauus MOpeANnojaraeT HCIOIb30BaHUE
T'YMaHUTAPHOTO TOTCHIMATa (DPU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
¢u3ukn ¢ pa3BuTHEeM OOIIECTBa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U 3KOJIOTHUYECKUMU TTpodieMamu.

Hoesa  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHYECKHX M TEXHOJOTUUYECKHMX MPUIIOKCHUN
M3YYEHHBIX TEOPHUI U 3aKOHOB.

Hoes »skonocuzayuu peamusyeTcss TOCPEACTBOM BBEJCHUS DIIEMEHTOB
coliepKaHMs, TOCBAIIEHHBIX OKOJOTUYECKUM IMpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXe OOCYXKICHUSI
po0JieM paMOHAIBHOTO MPHUPOIOTIOIH30BAHMS U SKOJIOTHUECKOI 0€30MacHOCTH.

CTepXHEBBIMHU dJIEMEHTaAMU Kypca (DM3WKH Ha ypOBHE CpPEIHETO OOIIero
oOpa3oBaHus SBISAIOTCS (pusmdeckue teopuu (hopMHUpOBaHUE MPEIACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UUECKON TEOPUHU, POIU (PYH/IaMEHTAIBHBIX 3aKOHOB U
MPUHITMIIOB B COBPEMEHHBIX  TPEJACTABICHUSAX O TMPUPOJE, TpaHHIAX
MPUMEHUMOCTH TCOPUH, IS OIMCAHUA €CTECTBCHHO-HAYYHBIX SBIICHUA U
IIPOIIECCOB).

CHUCTeMHO-IeSITeTbHOCTHBIN TIOJIX0/T B Kypce (U3UKU peain3yeTcs MPexe
BCEro 3a CUET OpraHu3allid KCIEPUMEHTAIBHOU NESITEIIbHOCTH O00YyYarolIuXCsl.
Jlns  GazoBoro ypoBHSI Kypca (UBUKM — OTO UCIOJb30BAHUE CHUCTEMBI
(pPOHTATBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB M JIA0OpaTOPHBIX padoT,
KOTOpBIE B TIporpamme 1o (usuke oObeIUHEHBI B OOMIMK CIIMCOK YUYCHHYECKUX
MpaKkTUYeCKuX paboT. BrifeneHrne B yka3aHHOM mepedyHe J1abopaTopHBIX pador,
NPOBOJUMBIX JUIS KOHTPOJS W  OIEHKH, OCYIISCTBISACTCS yYaCTHUKAMHU
00pa3oBaTEIBLHOIO TMpollecca MCXOJd U3 OCOOCHHOCTEH IIJIAaHUPOBAHUS U
ocHamieHus kabunera Qusuku. Ilpm 3TOM obOecrneurBaeTcsi OBJIAJICHUE
OOyJaroIMMUCs yYMEHUSIMUA TPOBOJIUTH KOCBEHHBIC W3MEPEHUS, HCCICIOBAHUS
3aBUCUMOCTEH (M3MYECKUX BEIMYMH M TOCTAHOBKY OIBITOB IO MPOBEPKE
IIPEJIOKCHHBIX THITOTES.

bonbimoe BHUMaHWE yHaenseTCS PEHICHUI0 PacYETHBIX W KAdYeCTBCHHBIX
3anau. [Ipu 3TOM A1 pacd€THRIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3a7a4d C SIBHO
3aJIaHHON (HM3UYECKON MOJIETBIO, TTO3BOJISIFOIINE TIPUMEHITh U3yUYCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTIO pasfena Kypca, TaKk M MHTETPUPYS 3HAHUS W3
pa3HbIX pa3zienoB. [[1s KauyeCTBEHHBIX 3a/lay MPUOPUTETOM SIBIISAIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUsI (PU3NYECKUX SBJICHUM U TPOILIECCOB B OKPYXKAIOIICH
KHU3HU, TpeOyromue BbpIOOpa (PU3NUYECKOW MOJENU IS CUTyallud NPAKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OO€CleueHHI0 y4yeOHOro Tpolecca 0a30BbI ypOBEHb Kypca
(GU3MKH Ha YpPOBHE CPETHETO OOIIET0 00pa30BaHUS JOJIKEH U3y4aThCs B yCIOBHUSIX
MpeAMETHOr0 KaOuHeTa (M3WKW WIA B YCIOBHUSX WHTETPHPOBAHHOTO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAy4YHOro Iukia. B kaOunere (Qu3uMku AOMKHO OBITH
HeoOXouMoOe JlabopaTopHOE OO0OpY/IOBaHME [Jisi BBIMOJTHEHUS YKa3aHHBIX B
nmporpamMme No (PU3MKe YYEHUYECKUX MPaKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opyI0BaHUE.

JleMoHCcTpalluoHHOE  00O0pyaoBaHue (HOPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH U OOECIEYMBAET IOCTAHOBKY
NEPEUMCICHHBIX B TMporpaMMe Mo (U3UKE KIIOYEBBIX JIEMOHCTPAIM ISt
WCCICMAOBAHMS  WM3y4YaeMbIX SBJIEHHA W  MPOIECCOB, OJMIUPHYCCKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, X TEXHUYCCKUX MPUMCHCHHM.

JlabopatopHoe 00O0OpyJIOBaHHE [JIi YUYEHHUYECKHX MPAKTHUYECKUX paldoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMILUIEKTOB M 00ECIEUMBAETCS B pacyeTe
OJIHOTO KOMIUJIEKTa Ha JBYX oOOydJammmxca. TemMaTH4ecKue KOMILIEKTHI
71a00paTopHOTO OOOPY/IOBAHUSL JOJAKHBI OBITh TMOCTPOEHBI HA KOMIUIEKCHOM
WCITOJIb30BAaHUN QHAJIOTOBBIX M IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BUJIE ITM(POBBIX JTabOpaTOpuil.

OCHOBHBIMU LIETIIMH U3Y4YeHUS! (QU3HKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

o (QopMupoBaHue HHTEpeca M CTPEMJICHUS OOYYaIOIIMXCA K HAyYHOMY
W3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTCIUICKTYaJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEH;

¢ pa3BUTHE MPEACTABICHUI O HAYYHOM METO]Ie MO3HaHUs U (HOPMHUPOBAHUE
MCCJIEI0OBATEHCKOTO OTHONICHHSI K OKPYKAIOIIUM SIBICHUSIM;

o (opMupoBaHWE HAYYHOTO MHPOBO33PECHMSI KaK pe3ysibTara H3yUYCHHUS
OCHOB CTPOCHHMS MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

o (QopMupoBanue yMeHHH OOBSCHATH SBICHHS C HCIOJb30BaHUEM
bu3rUecKrX 3HAHUIM ¥ HAYYHBIX JOKA3aTeIbCTB;

o (opMupoBaHUE TPENCTABICHUNA O PONHM (PUBUKHU IS PA3BUTHUS IPYTUX
€CTECTBECHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTmkeHne HTUX Iienel o0ecreunBaeTCs pelIeHneM CICAYIOMUX 3a71ad B

npoiiecce u3ydeHus Kypca (GU3UKU Ha YPOBHE CpeTHEro O0IIero oopa3oBaHus:



o TmpuoOpeTeHne  CUCTEeMbl  3HaHUK 00  o0mux  QuU3MUECKHUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJIIOYast MEXaHHUKY,
MOJICKYJSIPHYIO  (DU3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AJIEMEHTHI acTPO(PU3HUKY;

o (dopMmupoBaHHE YMEHHUH TNPUMEHATH TEOPETUUYECKUE 3HAHUS MJiA
OOBsICHEHUST (PU3MYECKUX SIBICHUW B TMPUPOAE U A TNPUHATUSA
PAKTUYECKUX PEUIEHUH B MOBCEAHEBHOM KU3HH;

e OCBOEHME CHOCOOOB pEIIECHUS pPa3IUYHbIX 337a4 C SBHO 3aJlaHHOMN
¢usznyeckoil Monenblo, 3a1ad, MOAPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3aHue (pU3NYECKON MOJIEIH, aleKBaTHON YCIOBHSM 331a4U;

¢ IMOHMMaHHE (UBNYECKUX OCHOB M MPHUHIMIIOB JACUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX IIPOLIECCOB, UX BIMSHUS HA OKPYKAOIILYIO
cpeny;

¢ OBJIQJICHUE METOJAMHU CaMOCTOSATEIBHOTO IUIAHUPOBAHUS U MPOBEICHUS
(u3nYeCKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEpHpeTaluu HH(OopMaluu,
ONPENEIEHUS JOCTOBEPHOCTH MTOIIYYEHHOTO pE3yJIbTaTa;

¢ CO3/IaHHE YCJIOBHMI HJIsl Pa3BUTHsS YMEHHI MPOEKTHO-UCCIEA0BATENbCKOM,
TBOPYECKOU IESTENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbII ypOBEHb) Ha YPOBHE CpPEIHEro OOLIEro
oOpazoBanus otBojuTcs 136 yacos: B 10 kinacce — 68 yacos (2 4aca B HezIel0), B
11 knmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipepsaraempiii B mporpaMMe 1o (QU3MKE MepeyeHb Ja0OPaTOPHBIX M
MPAKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BbIOOD
OpOBEACHUS JIaDOpaTOPHBIX padOT U OMNBITOB C YYETOM HHIAUBUAYAIbHBIX
0COOEHHOCTEH 00yUarOIMUXCS.



COILEPKXAHUE OBYYEHUA
10 KITACC

Pa3znen 1. ®u3uka v MeTOAbI HAYYHOI0 O3HAHMSA

®usuka — Hayka o mnpupone. Hayunbie mMeTOABI NMO3HAHUSA OKPYKAOLIETO
mupa. Ponp dSkcrepuMeHTa M TEOPUM B IPOLIECCE TO3HAHUS IPUPOJBL.
DKCIIEpUMEHT B (PU3HUKE.

MonennpoBanue (U3NYECKUX SIBJIEHUM M mporieccoB. HayuHble TMIIOTE3BI.
®du3nyecKkue 3aKOHbI U TEOPUH. ['paHUIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Pons m mMecto Qu3Nku B (OpMHUPOBAHMU COBPEMEHHON HAy4YHOW KapTHUHBI
MHpPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AnanoroBsle U UU(POBBIE H3MEPUTEIbHBIE NPHOOPHI, KOMIIBIOTEPHBIE
JTATYHKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aBuxkeHHE. OTHOCUTENBHOCTh MEXAHUYECKOTO JABUKEHUS.
Cucrema orcuéra. Tpaexkropus.

[lepemenienue, CKOpPOCTh (CpeHSs CKOPOCTh, MTHOBEHHAasi CKOPOCTBH) H
YCKOpEHHE MAaTepUaIbHOW TOYKH, UX MPOCKIMH Ha OCH CUCTEMBbl KOOPJMHAT.
CroxeHue nepeMenieHuil u CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABMXKeHue. [ 'paduku
3aBUCHUMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPEHUs, MyTH U [epeMeNIeHus
MaTepUAIbHOM TOYKHU OT BPEMEHH.

CBobOosHOE TazieHre. Y CKopeHre cBoOOTHOTO MaICHUSI.

KpuBonmuueitnoe  nBwkeHue. J[BUKEHHME  MarepualbHOM TOYKH  TIO
OKPYHOCTH C MOCTOSTHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEHAS
ckopocTh. [leprnoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: CIHIOMETP,
JBH)KEHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE TIepeaadHn.

Jlemoncmpayuu

Mogenb cucTeMbl O0TCUYETA, WILTIOCTPAIUs KUHEMAaTHYECKUX XapaKTePUCTHUK
JIBUKEHUS.

[IpeoOpazoBanue ABUKEHUHN C UCIIOJIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pPa3pe’KEHHOM MPOCTPAHCTBE.

HaOnronenue nBMKeHHUS Tena, OPOIIEHHOTO TMOJ YIjoM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpasnenue ckopocTH py ABUKEHHUH 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3yuyeHne HEpaBHOMEPHOTO JABHKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccrnenoBanne COOTHOLIECHUS MEXAY IYTAMH, NPOWICHHBIMU TEJIOM 3a
MOCJIENOBATEIbHBIE PABHBIE IPOMEXKYTKA BPEMEHU IPU PABHOYCKOPEHHOM
JBWKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuenune nBMKEHUS MIAPUKA B BA3KOM )KUIKOCTH.

N3yuenue nBmxeHus Teia, OporeHHOro rOpU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunmun  otHocutTensHOCcTH  [aymmniess.  IlepBeii  3akoH  HbroToHa.
HNuepuuanbHbie CUCTEMBI OTCYETA.

Macca Ttena. Cuna. [Ipununun cynepnosunuu cui. Bropoit 3akoH HeroToHa
IUI. MaTepUaIbHON TOUkU. Tpernil 3akoH HproTOHA 1151 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tsokectr. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (1okosi, CKoIbxkeHus, kadenusi). Cuia tperust. Cyxoe
Tpenue. Cuiia TpEeHUs CKOJIBKEHUS U cujia TpeHus: nokos. KoaddunmeHt tpenus.
Cuna conpoTUBIICHUS NPU ABUKEHUU TEJIA B )KUJKOCTHU WJIU Tase.

[TocTynarenbHOE 1 BpamiaTelbHOE ABUKEHUE A0COIIOTHO TBEPJOTO TENA.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaumieHus. llnewo cumnbl. YcnoBug
paBHOBECUS TBEPAOTO TEJIA.

TexHuueckre yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: MOIIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPLINH.

CpaBHeHre Macc B3aMMOAECHCTBYIOIIMNX TEN.

Bropoii 3akon HerotoHna.

N3mepenue cui.

CnoxxeHue Cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jie(hOpMaIInu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MTOIbEME U MTAJCHUU.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUA.

YcnoBus paBHOBECHU TBEPIOTo Tea. Bubl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenue nBmxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.



Uccnenoanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HHMKAIONIUX B MPYXKUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

UccnenoBanne ycnoBuil paBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpalICHUsI.

Tema 3. 3aKoHbl cOXpaHeHUs 8 MexXaHuKe

NMinynbc MarepuaabHOM TOUKH (Te€da), CUCTEMbl MaTEpPHAIbHBIX TOYEK.

Nmnynbe cUiibl 1 U3MEHEHUE HMIYJbCa Tela. 3aKOH COXPAHCHUS HMITYJIbCA.
PeakTnBHOE NBUKEHME.

Pa6Gora cuibl. MOIITHOCTE CHJIBL.

Kunetnueckass 3Heprusi MaTepualibHOW TOuUkM. Teopema 00 HW3MEHEHHH
KUHETUYECKOU IHEPTUHU.

[ToreHumanbHas JHEPIusl. [ToreHunanbHas JHEPIUs YIpyro
neopMHUpOBaHHOM  mNpykuHbl.  [loTeHUManbHas  BSHeprus Tena  BONM3U
OBEPXHOCTH 3€MJIN.

[loreHunanpHble W HeNOTEHIUalbHble  cuibl.  CBs3p  palbOTHI
HETIOTCHIMAIBHBIX CUJI C M3MEHEHMEM MEXAHWYECKOM JHEPIUM CHCTEMBI TEIL
3aKOH COXpaHEHUS MEXaHUYECKON DHEPTHH.

Yrpyrue u Heylpyrue CTOIKHOBEHHS.

TexHuyeckre yCTpOMCTBAa M NPAKTUYECKOE NPUMEHEHME: BOJOMET, KOIIED,
MIPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeakTuBHOE IBHKCHUE.

[lepexoa MOTEHUUATBLHON SHEPTUH B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopmwvie pabomol

N3ydeHne abCONIOTHO HEYNPYToro yaapa ¢ MOMOIIbIO JBYX OJUHAKOBBIX
HUTSIHBIX MAasiTHUKOB.

HccnegoBanue cBs3u pabOThI CUJIbI C U3MEHEHUEM MEXaHHUYECKOW 3HEepruu
TeJIa Ha IIPUMEPE PACTSIKEHHS PE3UHOBOIO JKI'yTa.

Pa3znes 3. MouiekyasipHasi pu3uKa U TEPMOJAMHAMHUKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUU
OCHOBHBIEC TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysusa. Xapakrep IBWKECHUS U
B3aUMOJICCTBUS YaCTUIl BewecTBa. MOJENU CTPOEHHUS Ta30B, KUIAKOCTEU U
TBEPJIBIX TEJ U OOBSICHEHUE CBOMCTB BEIECTBa HA OCHOBE ATHX Mojeleid. Macca u
pa3mepsl MoJiekysl. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TermtoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana temmneparyp
Llenbcus.



Mopenp  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISIPHO-
KMHETHUYECKOW TEOpPHHM HJCAIbHOrO raza. AOCONIOTHas TeMIiepaTypa Kak Mepa
CpeIHEW KWHETMYECKOW SHEPruM TEIUIOBOTO JABMKEHWs vactul rasza. lllkana
temneparyp KeneBuna. ['a3oBbie 3akoHbl. YpaBHeHne Menneneesa—Knanenpona.
3akoH JlanbToHa. M30mponecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mpencraBlieHHe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckrue yCTPOMCTBA M NPAKTUYECKOE IIPUMEHEHHE. TEPMOMETD,
OGapomertp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOLINE JUCKPETHOE CTPOEHUE BellecTBa, (pororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OnpbiTel 0 AU GY3UN KUAKOCTEN U Ta30B.

Mojiens OpOyHOBCKOTO JIBUKEHHUSL.

Mogaens onbiTa [TepHa.

OnbIThI, JTOKa3bIBAIOLINE CyILIECTBOBAHUE MEXMOJIEKYIJIIPHOTO
B3auUMO/CHCTBHA.

Mopueinb, WUTIOCTpUpYOLIas IPUPOAY AABICHUS T'a3a HAa CTEHKU COCYa.

OneIThl, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSHUS HJCAIBHOIO rasa,
U30IIPOLIECCHI.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomuwl

OnpeneneHne mMaccel BO3[lyXa B KJIACCHOW KOMHATe€ Ha OCHOBE HM3MEPEHMIA
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEKTy TapaMeTpaMU COCTOSHUSI Pa3peKEHHOTO
rasa.

Tema 2. Ocnogbl mepmoouHamuKku

TepMoanHamMuueckass cucteMa. BHYTpEHHsAS dHEpPrusi TEPMOAUHAMUYECKOU
CUCTEMBI U cocoObI €€ n3MeHeHus. KonuuecTBo TernoTel U pabota. BHyTpeHHss
DHEpPrus  OJHOATOMHOTO  HJEATBHOrO  rasa. Buasl  Temionepenayu:
TEIIONPOBOIHOCTh, KOHBEKIIUS, U3IyUYCHHE. Y I€IbHAs TEIUIOEMKOCTh BEIIECTBA.
KonudecTBO TEMIOTH IpH TEILIONEpEaaye.

[Tonsitue 006 ammabatHoM miporecce. [lepBbili 3aKOH TEPMOJIMHAMUKHU.
[IpuMeHeHre TepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Btopoit 3akon TepmoaumHaMuku. HeoOpaTMMOCTh TPOIECCOB B MPHUPOJE.

TerutoBple  MammHbl.  [IpyHOMOBI  OEUCTBUS — TEIUIOBBIX — MAllWH.
[IpeoOpazoBanusi HEPrUM B TEIUIOBBIX MammHaX. KoaddumumeHT monae3noro
nevictBusi TerioBod MamuHbl. [lukn KapHo u ero kosdduimeHT mnosie3Horo
JNEUCTBUA. DKOJIOTMYECKHE MPOOJIEMBI TETIOAHEPTETUKH.



TexHudeckue yCTpoiCTBA U MPAKTHUUYECKOE MPUMEHEHHUE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH SHEPruM Teja MPU COBEPIICHUH PadOTHI: BBUIET
npoOku u3 OyTBUIKM TMOJI JEHCTBUEM CXKATOro BO3/yXa, HarpeBaHue s¢upa B
JATyHHOU TpyOKe MyTEM TpeHUs (BUICOAEMOHCTPAIINS ).

N3MeHeHne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Tella P TeIuionepeaaye.

OnplIT 1mo anuabaTHOMY pacCHIMPEHHIO BO3ayXa (OMBIT C BO3IYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs] BHYTPEHHETO CrOpaHusi, PEaKTUBHOIO
JIBUTATEJIS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomuwl

N3Mepenune ynenbHON TET0EMKOCTH.

Tema 3. Aepezammuvie cocmoanusn eeutecmea. Pazoevie nepexoonl

[TapooOpa3oBanue U KoHJeHcalus. VcnapeHue U kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAS BJIAXHOCTh BO3Ayxa. HacwilieHHBIM map. YaenbHas TeIioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS.

Teépnoe Teno. Kpucramnuyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaimioB. Kunkue kpucraiuibl. CoBpeMeHHble Marepuanbl. llnaBinenue u
KpUCTaJUIU3alud. Y ieJbHas TerioTa miasneHus. Cyoaumanusi.

YpaBHEHHUE TEIIOBOTO OaslaHca.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHH TMOJTYUYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B
TOM YHCJIE HAaHOMAaTEPHUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoOJiCTBa HACBIIICHHBIX APOB.

Kunenue npu noHW>KEHHOM JaBJICHUH.

CnocoObl U3MEPEHUS BIAXKHOCTHU.

HabGnronenue HarpeBanus 1 IJIaBJIeHUs KPUCTAIUIMYECKOTO BEIIECTRA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomol

N3mepeHne 0OTHOCUTENBHOM BIAXKHOCTH BO3TyXa.

Pa3znen 4. JuekTpoaMHaMuKka
Tema 1. dnekmpocmamuxa
OnekTpu3anus Tel. OIJEeKTpUYecKHil 3apsia. J(Ba Buaa 3IEKTPUUYECKHUX
3apAnoB. IIpOBOJHUKH, IUANIEKTPUKM W TMOJYHPOBOAHUKUA. 3aKOH COXPAHEHMS
ANEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsanoB. 3akoH Kymona. ToueuyHsblil 3EKTpUUECKUI 3apsi.
Onextpuyeckoe mnose. Hanpsok€HHOCTh  3nekTpudeckoro nosid.  [IpuHiun



CYNEPIO3ULIHNH DJICKTPUUECKUX ToNer. JIMHUKM HanpsiKEHHOCTH SJIEKTPUYECKOTO
OJIAL.

Pabora cun  snektpocratmyeckoro  mons.  [lorennman.  Pa3HocTh
MOTCHIMANIOB. [IpOBOOHUKM H AUAIAEKTPUKH B DJIEKTPOCTATHYECKOM IIOJIE.
JnanekTpuyeckas NpOHUIAEMOCTb.

OnekTpoéMkocTb. KonaeHncarop. DIeKTpOoEMKOCTh IMIOCKOTO KOHJIEHCATOpA.
DHeprusi 3apsKEHHOT0 KOHJIEHCATOPA.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHUE: DIEKTPOCKOI,
AIEKTPOMETP, DJIEKTPOCTAaTHUYECKasi 3alllUTa, 3a3eMJICHHE DJIEKTPONpUOOpPOB,
KOHJICHCATOpP, KOMUPOBAJIbHBIN alIapar, CTPYUHBIN OIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHLNI IEUCTBUS JJIIEKTPOMETPA.

B3aumoencTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOAHMKM B 3JIEKTPOCTATUYECKOM TTOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMAIIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IIJIOCKOTO  KOHJAEHCAaTopa OT IUIOIIAIU
IJIACTUH, PACCTOSHUSA MEXIY HUMH U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHJIEHCATOpa.

Vyenuueckuii sxcnepumenm, 1abopamopmvie pabomol

N3mepenne aneKTpoEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuit mok. Toku 6 paznuunpix cpeoax

ONEKTpUYECKH TOK. YCIOBUS CYHIECTBOBAHMS BJIEKTPUUYECKOIO TOKA.
Nctounuku Toka. Cuna Toka. [IocTOSTHHBIN TOK.

Hanpsixkenune. 3akon Oma 1151 ydacTka IEIu.

DJIEKTPUYECKOE COMPOTHUBJIEHUE. Y ACIBHOE COMPOTHUBJIECHUE BEIIECTBA.
[TocnenoBarenbHOE, MapaLIEIbHOE, CMEIIAHHOE COEANHEHUE TPOBOJHUKOB.

Pabora amektpuueckoro Toka. 3akoH Jxoyms—JleHma.  MomHOCT
3JIEKTPUYECKOTO TOKA.

DIIEKTPOJABHKYIIAsl CUJIa U BHYTPEHHEE CONMPOTUBIICHUE MCTOYHHMKA TOKA.
3akoH Oma Jyist MOJTHOM (3aMKHYTOM) 3JIeKTpuyeckoi 1enu. KopoTkoe 3ambIkaHUeE.

ONEeKTpOHHAs  MPOBOJMMOCTh  TBEPABIX  METALIOB.  3aBUCUMOCTD
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUUECKHI TOK B BakyyMe. CBOMCTBA 3JICKTPOHHBIX ITYYKOB.

[TonynpoBOAHUKH. CoOcTBeHHas " MpUMECHas MIPOBOAUMOCTD
moTynpoBoiHUKOB. CBoiicTBa p—N-niepexoaa. [lomynmpoBoiHUKOBBIE PUOOPHI.

ONEeKTpUYeCKHii TOK B  pacTBOpax M  paciuiaBaXx  AJIEKTPOJUTOB.
DIIEKTPOIUTAYECKAS TUCCOLUALUSA. DIIEKTPOJIN3.



OnekTpudeckuii ToKk B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOSATEIIbHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckue yCTPOWCTBA M IPAKTHYECKOE NPUMEHEHHE: aMIEpMETD,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, ODJIEKTpOHArpeBaTejbHble MPUOOPHI,
ANIEKTPOOCBETUTEIBHBIE TPUOOPBI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIH JUO/,
TEPMUCTOPBI ¥ POTOPEIUCTOPHI, MOTYNPOBOTHUKOBBIN TNO/, TAIbBAHUKA.

Jlemoncmpayuu

N3MepeHune cuiibl TOKa U HAPSKEHUS.

3aBUCHUMOCTh COINPOTUBIICHUS LWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TTONIEPEYHOTO CEUYEHUS M MaTepuaa.

CmenmaHHOE COETMHEHUE IPOBOAHUKOB.

[IpsmMoe w3MepeHHe dSIEKTpOABMKYIIEH cuibl. KOpoTkoe 3aMbIKaHuE
raJbBaHUYECKOIO 2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB COIIPOTUBIICHUS METAJNIOB OT TEMIIEPATYPBI.

IIpoBOAUMOCTB IIEKTPOIIUTOB.

HckpoBoit pa3psi ¥ IpOBOAUMOCTb BO3AYXaA.

OnHOCTOPOHHSS TPOBOAUMOCTD JUOA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydenne cMenmaHHOro COEqUHEHNS PE3UCTOPOB.

N3MmepeHne 3JIEKTPOABUKYIIEN CHJIBI UCTOYHUKA TOKA M €ro BHYTPEHHETO
COIPOTHUBIICHUS.

Habmronenue snekrponmsa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usnku 0a3oBoro ypoBHsa B 10 kiacce OCyIIECTBISIETCA C
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypCaMHM MAaTE€MaTHKH,
OMONIOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Meoicnpeomemnuvle nousamusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAay4HbIA (pakT, rumotesa, (pusmyeckas BEIMYMHA, 3aKOH,
TeopHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: penieHHEe CHCTEMbl ypaBHEHUW, JMHEHHas (QyHKUuA,
napabona, runepOosia, ux rpa¢uKu U CBONCTBA, TPUTOHOMETPHUUECKUE (DYHKITHH:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIHUHA HA OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanndeckoe NBUKEHUE B XKMBOW mpupoze, nuddysus, ocMoc,
TEIUIOOOMEH HUBBIX OpPraHU3MOB (BUABI TEIUIONEPEIadyH, TEIJIOBOE PaBHOBECHE),
AIIEKTPUYECKUE SBJIICHUS B )KUBOU MPUPOJE.

Xumus: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOEHUE ATOMOB M MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAsE Macca, TEIUJIOBbIE CBOWCTBA TBEPIBIX TEI, KUIKOCTEH U



ra3oB, JJEKTPUUYECKHUE CBOMCTBA METAJIOB, JJIEKTPOJIUTHYECKAS JHUCCOLMALIMS,
rajibBaHUKa.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE ABMKEHHUN C HCIOJIB30BAHHEM MEXAaHU3MOB,
yu4€T TpeHUs B TEXHUKE, MOJIIMIHUKYA, HCIOJIb30BaHUE 3aKOHA COXpaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET U JPyrue), JIBUTATENIb BHYTPEHHETO
cropanusi, maposasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIUIIUOHEP, TEXHOJIOTHH
MOJIYYEHHUS] COBPEMEHHBIX MATEpHAJOB, B TOM YKCJIE HaHOMATEpHAJIOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONPHUOOPOB,
KCEpOKC, CTPYHHBIH PUHTED, AJIEKTPOHArpeBaTeIbHbIC npuOopHI,
AJIEKTPOOCBETUTEBHBIE MPUOOPHI, rajbBaHUKA.

11 KIIACC

Paznen 4. JdinekTpoaMHaMuKAa

Tema 3. Maznummnoe none. I1eKmpomMazHuUmMHaAs UHOYKYUSA

[ToctostHHblE ~ MarHuTBl.  B3anMoOAEHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mone. Bektop MarHuTtHOM wuWHAYKOMH. [IpuHIMnD cynepnosunun
MAarHUTHBIX MoJied. JIMHMU MarHuTHOM MHAYKUMU. KapThHa JMHUNA MarHUTHOM
VHJYKIMHU [10JI1 HOCTOSIHHBIX MAarHUTOB.

MarnutHoe T10JIE TPOBOJHMKA C TOKOM. KapTwHa JMHUW WHIYKIUA
MAarHUTHOTO TOJSl JJIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJBILIEBOTO
MMPOBOAHUKA, KATYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonecTBre NpOBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOyJib U HallpaBJICHUE.

Cuna Jlopenua, €€ MOIyJb U HalpaBJICHUE. [[BUKEHHUE 3apsIKEHHON YaCTHUILIbI
B OJJHOPOJHOM MarHuTHOM IoJjie. PaboTa cunsl Jlopenia.

SIBieHME 3NEKTPOMArHUTHOM WHAYKIUU. [loTOK BekTOpa MarHUTHOU
WHAYKUUHU. OJEKTPOABHKYIAs CUla WHAYKUUW. 3aKOH JJIEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe nsnekTpuyeckoe moJie. DNEKTPOABIKYIIAs CHIa WHIYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIIATEIBHO B OJJHOPOJHOM MarHuTHOM MOJIE.

IIpaBuio Jlenua.

NuaykTUBHOCTH.  SIBIE€HME CAMOMHIYKIMU. OJIEKTPOABWKYIIAs CHJIA
CaMOUHIYKIUH.

DHeprusi MarHUTHOTO TOJIsI KATYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHudeckre yCTpOMCTBA W MPAKTHUYECKOE NPUMEHEHHE: IOCTOSHHBIE
MArHUThbl, BJEKTPOMArHUTHI, HSJIEKTPOJABUIATEIb, YCKOPUTEIU 3JIEMEHTapHBIX
YaCTHL, UHIYKI[MOHHAS T1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE JEKTPOHHOTO MTy4YKa MArHUTHBIM TOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3auMoelicTBrE IBYX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlenicTBue cuibl JIOpeH11a Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME AEKTPOMArHUTHON MHIYKIIUU.

IIpaBuio Jlenna.

3aBUCUMOCTD JJICKTPOABWKYILEH CHIJIbI MHAYKIUA OT CKOPOCTH M3MEHEHUSA
MarHUTHOTO ITOTOKA.

SIBiIeHME CaMOUHIYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamopisie pabomuol

N3yuenne MarHuTHOTO MOJISL KATYIIKHA C TOKOM.

HccnenoBanne AeHCTBUSA MOCTOSTHHOTO MAarHuTa Ha PaMKy C TOKOM.

UccnenoBanue siBiIeHUS 3JIEKTPOMATHUTHON UHAYKIIHUH.

Paszpneu S. KoJsieOanusi M BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomazHumubvle Konedanus

Konebarenbnast  cucrema. CBOOOJHBIE  MEXaHMUYECKHE  KOJeOaHUS.
[Mapmonnyeckue kosnebanus. [lepuon, wacrora, amrumtyaa u ¢asza KojieOaHUH.
[IpyxvHHBIN MasATHUK. MareMaTu4eCKuil MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
konebanuii. [IpeBpanieHue 3Hepruu Npu rapMOHUYECKUX KOJIEOaHUSX.

Konebarenbupiii kKoHTYp. CBOOOAHBIE SJIEKTPOMATHUTHBIC KOJIeOAHUSI B
UJCATBHOM KOJEOaTeIbHOM KOHTYype. AHAJIOTHUS MEXIy MEXaHUYECKHUMH H
ANEKTPOMArHUTHBIMU KonieOaHusiMu. Dopmyna Tomcona. 3akoH coxpaHEHUSs
SHEPIruu B UJICaIbHOM K0JIe0aTeIbHOM KOHTYpE.

[Ipencrapienue o 3aTyxarouux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJieOanusi. Pezonanc. BeiHyX/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOAHMUSI.

Ilepemennbiii  Tok. CUHyCOMAQJIbHBIM TEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIUTYIHOE€ U JACHCTBYIOIEE 3HAYEHUE CHUJIBI TOKa H
HaTPSIKEHUSL.

Tpanchopmarop. IIpousBoAcTBO, mepeaadya U MOTpeOICHUE AIEKTPUUECKOM
SHEPruu. DKOJIOTUYECKHE PUCKHU MPHU MPOU3BOJACTBE 3eKTpodHeprun. Kynbrypa
WCTIOJIb30BaHUSA SJIEKTPOIHEPTIUH B TIOBCETHEBHOM )KU3HH.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE NPUMEHEHHE: BJIEKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, IMHUU 3JIEKTpoNepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJjieOaTEIbHOW CHCTEMbI (MIPY>KUHHBINA WM
MaTEMaTUYECKUNA MASITHUK).



HaGnronenue 3aTyxarommx KoJaeOaHmii.

HccnenoBanne CBOMCTB BBIHYK/ICHHBIX KOJICOAHMIA.

Ha6nronenue pe3onanca.

CBoOOIHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMUS.

OcuusuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHH ) IS
AIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu mocnenoBaTENbHOM COEAWHEHUM PE3UCTOPA, KATYIIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopens JIMHUY 3JIEKTPOIEPENAYN.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomol

HccnenoBanue 3aBUCUMOCTH TIEpUOIa MaJbIX KOJI€OAHUN rpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HUccnenoBanue I1EepeMEHHOr0 TOKa B LENA W3  IOCJIENOBATEIBHO
COEAMHEHHBIX KOHJEHCATOPa, KATYIIKA U PE3UCTOpPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHblE 60IHbI

Mexannueckrne BOJIHBIL, YCIOBHUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHHsi W JyMHAa BOJHBL. [lomepeuHble W MPOJOIBHBIE BOJHBI.
WNurtepdepenius u nudppaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. ['poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DIJIEKTPOMATHUTHBIE BOJIHBI. Y CJIOBUSI U3IYUYCHUS 3JIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anexktpomarautHoi BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXEHUE, MpesIoMJIeHUE, ToJisspu3anus, Judpakius,
uHTepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3M€KTPOMArHUTHBIX BOJIH. [IprMeHEHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIOCBA3M U TeNeBUICHUA. Paguonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEN CPEIbI.

TexHuyeckre yCTpOWCTBA U NPAKTUYECKOE MPUMEHEHHE: MY3bIKAJIbHbIE
UHCTPYMEHTHI, YJIbTPa3ByKOBas JAMArHOCTHKAa B TEXHHKE W MEIUIIMHE, pajap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHa, Tesedon, CBYU-meus.

Jlemoncmpayuu

OO6pazoBaHue U pacrpocTpaHEeHHE MONIEPEYHBIX U MPOI0JIHHBIX BOJIH.

Konebmromieecst Te10 Kak UCTOYHHK 3BYKa.

HabGnronenue otpakeHus: 1 IPEeTOMIICHUS] MEXaHUYECKUX BOJTH.

Hab6nronenue narepdepenninu u nudpakimy MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOntonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYIOM U
94acCTOTOM KOJIeOaHMUIA.



HccnenoBanne  CBOMCTB — DJEKTPOMATHUTHBIX  BOJIH: OTpaXkCHHUE,
npesioMJIeHUE, MoJspu3anus, Judpakius, HHTephepeHITus.

Tema 3. Onmuxka

I'eomerpuueckas onruka. I[IpsMoiMHENHOE pacpOCTpaHEHUE CBETA B
omHOpOoaHOM cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI oTpaxkeHusi cBeTa. [locTpoeHue nzoOpaxkeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBeta. 3aKOHBI MPETOMIICHHS CBETA. AOCOTIOTHBIN TTOKA3aTelb
npenomnieHus. llomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIM yroa MOJHOIO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus ceeta. CiioxHbINA cocTaB O0enoro ceera. LBer.

ColOuparomyie u pacceuBaroiiie JuH3bl. ToHkas JuH3a. DOKyCHOE
pacCTOSIHME W ONTHYECKas cujla TOHKOM JuH3bl. [locTpoeHue uzoOpaxkeHUil B
coOuparolux U paccenBaromux auH3ax. Gopmyna TOHKOW JMH3BI. YBEIUYCHUE,
JaBaeMo€ JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass ontuka. HWurepdepenius cBera. KorepeHTHblE HCTOYHUKH.
VYcaoBusi HaOMOJIEHWS MaKCMMyMOB M MHUHHMYMOB B HHTep(hEpEHIIMOHHON
KapTHHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuusa cBera. JudpakuuonHas pemérka. YcIoBUE HAOIIOAEHUS
[JIABHBIX ~MAaKCUMyMOB TIpM  TAJE€HUU MOHOXPOMAaTHYECKOrO0 CBeTa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuyeckre yCTpPOWCTBA M TPAKTHUYECKOE TMPUMEHEHHE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
ONTHKA, TUPPAKITMOHHAS PEHIETKA, TTOJIPOUI.

Jlemoncmpayuu

[IpssiMonMHETHOE pacnpoOCTpaHEHUE, OTPAKEHHWE U MPEJOMIICHHE CBETa.
OnTtuyeckue npuOOpsI.

[TonHoe BHyTpeHHEee oTpaxeHue. Mozenb CBeTOBOA.

UccnenoBanue cBONCTB N300pakeHUM B JIMH3aX.

Mopenu MUKpOCKoma, TeJIECKOIa.

Habmronenue narepdepeHImm cBera.

HaoOmronenue nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[TonyueHnue cieKkTpa ¢ MOMOIIBLIO TPU3MBI.

[TomydyeHue criexTpa ¢ MOMOIILI0 AUPPAKITMOHHON PEIIETKH.

Habmronenune nosipu3aliny cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmsvie pabomuwl



N3mepenune nokasaresns npesoMIIeHUs CTEKIIA.
HccnenoBanne CBOMCTB M300pakeHUH B JIMH3AX.
Ha6nronenue nucnepcnu cBera.

Pa3znen 6. OcHOBBI clIeNMAIbHOI TEOPUH OTHOCUTEILHOCTH
['pannnpl  OPUMEHUMOCTHM  KJIAaCCMYECKOM  MexaHuku.  [loctynarsi
CIICLIMAJIBHOW TEOPHUHM OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BAKyyMe€, IPUHUMUI OTHOCUTEIBbHOCTH DUHIITEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU M COKpAILCHUE
JUTHHBI.
DHEprusi U UMITYJIbC PEISITABUCTCKON YaCTUIIBI.

CBs13b MaccChI ¢ BHGPFHGﬁ U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUIBI. 3H€pFI/I}I
ITOKO4I.

Paznen 7. KanToBasi pusuka

Tema 1. Dnemenmul K6AHMOBOI ONMUKU

®otonbl. opmyna [1nanka cBsi3u 3Heprun GOTOHA C €r0 YaCTOTOW. DHEPrus
Y UMITyJIbC (DOTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onwitel A. I'. CToneroBa. 3aKOHbBI
dotorddexra. YpaBuenue DiHimTeriHa g dotodrddexra. «KpacHas rpaHuiia»
doToaddekra.

JlaBnenue cBera. OnwiTel I1. H. JIeOenena.

XHAMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpPOWCTBA W TMPAKTUYECKOE TMPUMEHEHHE: (POTODIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oT1o3((PexT Ha yCTaHOBKE C HIMHKOBOM MIACTUHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoTodddekra.

Ceeroguo.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO o -94acTHII.
[lmanerapnas mogzens aroma. Ilocrynmarel bopa. M3znydyenune wu moriomeHue
(GOTOHOB MpU mMepexojie aToMa C OJHOIO YPOBHSI 3HEPrUM Ha Jpyroil. Bumisl
criekTpoB. CIIEKTp ypOBHEW SHEPTUU aTOMA BOAOPO/IA.

BonnoBelie cBoiicTBa yactuul. Bosusl ne bpouns. KoprycKyisipHO-BOJIHOBOM
Ty aJli3M.

CHoHTaHHOE U BBIHYKJIEHHOE U3JTy4YCHHUE.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE INPUMEHEHUE: CIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Jlemoncmpayuu

Monens onbita Pesepdopna.

Onpenenenue IIUHBI BOJIHBI Ja3epa.

Habmoienne nuHeuaThIX CIIEKTPOB U3TYUYCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HaGnronenue nuHeiyaToro CreKkTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JI0KA3bIBAIOIIUE CIOXKHOCTh CTPOECHUS Anpa. OTKpbITHE
pagnoaktuBHOoCcTH.  OmbiTel  Pesepdopma  mo  ompeneneHutro  cocTaBa
pannoakTuBHOTrO u3inydeHus. CBoiictBa anbga-, Oera-, TaMMa-U3Iy4YCHUS.
Bimsinue paagnoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE NpoTOHA M HeWTpoHa. HyknonHas monens siapa IeilizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbda-pacnaa. ONEKTPOHHBIM W TMO3UTPOHHBIM Oera-pacman. ['amma-
M3JIy4yeHne. 3aKOH paJuOaKTUBHOIO pacIaja.

DHeprus CBA3M HYKJIOHOB B siape. Anepubie cuibl. Jlegekt Macchl siapa.

Anepnsie peakuuu. [lenenue u cuHTE3 AI€EP.

SAnepubrit peakrop. TepmosnepHsiii cuHTe3. [IpoGiieMbl U TEPCHEKTUBBI
AJIEPHOM SHEPTETUKU. DKOJOTUYECKHUE ACTIEKTHI AIEPHON SHEPTETHUKHU.

DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.

Mertonbl HaOJIIOAEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHULL.

dyHaMeHTalbHbIE B3aUMOACHCTBUS. ENMHCTBO hM3HUeCKOi KapTUHBI MUPA.

TexHuyeckne ycTporucTBa U NPAKTHYECKOE IPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, siaepHbIit peakTop, aToMHast oomoa.

Jlemoncmpayuu

CU€TurK MOHU3HUPYIOIINX YaCTHL.

Vuenuueckuii sxcnepumenm, 1abopamopmwvie pabomol

Uccnenoanue TpekoB yacTHIl (10 rOTOBBIM GoTorpadusim).

Pa3jies 8. DiieMeHThI aCTPOHOMMH M aCTPOPU3UKH

DTarnbl pa3BUTHUS acTpoHOMUU. [IpuKkiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMHUH.

Bun 3Bé3gHoro Heba. Co3Be3ausi, sipKkue 3BE3JBI, IUIAHETHI, UX BUJIUMOE
NIBDKEHUE.

CoiHeuHast cucTeMa.

Connne. ConHeuHas akTHUBHOCTh. McTtounuk sHeprum CoiHIIa U 3BE3M.
3BE3/71bI, UX OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHeKTpadbHBIM Kjacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOHM ITOCJIEAOBATEIBLHOCTH. 3aBHCHMOCTb «Macca —
CBETHUMOCTBY» JIJIsI 3BE3]T TJIaBHOM IMOCEA0BAaTEIbHOCTH. BHYyTpeHHee cTpoeHue



3BE311. COBpEMEHHbIE MPEJCTABICHUS O MPOUCXOXKACHUHU U 3Boounu CoJHLA U
3BE3/. DTanbl )KU3HU 3BE3.

Mneunslii [Tyt — Hama [Mamaktuka. Ilomoxenue n nBuxenue ConHia B
lNanaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. UEpHBIE NBIPHI B sApax
TAJIAKTHUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa60ma. Pazboeranne rajakTuk.
Teopus bonsioro B3peiBa. PennkroBoe nsinyueHue.

Macmradnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HaGnroneHuss HeBOOpYKEHHBIM TJ1a30M C MCIOJb30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI1 ONPENENICHUs MOJ0XKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIE co3Be31usd CEeBEPHOro MOIYIIApUs U IPKUE 3BE3/BI.

Hab6nronenus B treneckon Jlynsl, miianer, Mineunoro Ilytu.

Oo0o0maroniee MOBTOPEHUE

Ponp ¢u3uku U acTpOHOMMM B HSKOHOMHUYECKOM, TEXHOJOTHYECKO,
COLIMAJIbHON M ATHUYECKOM c(epax AesITeNbHOCTU YeJIOBEKa, POJib U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOW Hay4YHOH KapTHUHE MHpPa, POjb (PU3HUECKON TEOPUH
B (OpPMHUPOBAHMM TPEACTABICHUA O (PUINYECKONH KapTUHE MHpPA, MECTO
(u3nuecKoil KapTUHBI MHpa B OOLIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJIEHUH O TIPUPO/IE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usnku 0a30Boro ypoBHs B 11 kiacce ocylecTBIsieTCs C
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypCaMHM MAaTE€MaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meowcnpeomemnuvle nousamusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAy4YHBIA (akT, rumnoresa, (Qpuanyeckas BEIMYMHA, 3aKOH,
TeopHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHWE CUCTEMBI YPaBHEHUM, TPUTOHOMETPUYECKHUE
(GYHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPBl U MX IPOEKLUHUH HA OCH KOOPAMHAT, CIOKEHUE BEKTOPOB,
POU3BOJIHBIE D3JEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOA00MS TPEYTrOJbHUKOB,
OTpeIeNICHHE TUIOMIAIU TIIOCKUX (Uryp u 00bEMa Tell.

Buonocus: »nekrpuyeckue SBICHUS B JKUBOM Mpupoie, KoseOaTelbHbIe
JBUKEHHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBJICHUS B KUBOM MPUPOAE, NCUCTBUE
paaualy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPHUCTAJUIMYECKAsA CTPYKTYpa TBEPIBIX
T€1, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PpEIIETKU, CIEKTPaIbHbBIN
aHaJIN3.



l'eocpaghua: MarHuTHBIE TONMIOCA 3€MJIM, 3aJ€KW MAarHUTHBIX PYII,
(poTochEMKA 36MHOM MTOBEPXHOCTHU, IIPEICKA3AHNUE 3EMIIETPSCEHUN.

Texnonocus: JHMHAM DICKTPONEpeNad, TIEHEpaTOp IEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKLUMOHHAsS II€Yb, pPaaap, PaAHONPUEMHHUK, TEIEBU30D,
antenHa, tenedon, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
CoJIHEYHas Oarapesi.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune ydeOHOTO TpenMera «®Du3nMKa» Ha YPOBHE CPETHETO OOIIEero
oOpasoBanusi (0a30BbII YPOBEHB) MOJDKHO OOCCTICUUTHh JOCTHKCHHE CIIETYFOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMS yueOHOTo npenmMera «Dusnkay» 10IKHbI
OTpaxkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
c(OpPMUPOBAHHON BHYTPEHHEW TMO3ULMENW JMYHOCTH, CHUCTEMOM LEHHOCTHBIX
OpUEHTAIMA, TO3WTUBHBIX BHYTPEHHHUX  yOEXJCHMH, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIIEeCTBa, pacCHIMpEHUE >KU3HEHHOTO
OTbITa W ONBITA JIEATEIBHOCTH B MPOLECCE PEeaM3aliid OCHOBHBIX HAIPaBIICHUH
BOCIMTATEIBHON ACSTEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpakIaHCKOT0 BOCTIUTAHMSI:

c(OPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUNUCKOT0 OOLIECTBA;

OPUHATHE  TPAJULHUOHHBIX  OOIIEYEIIOBEUYECKUX  TI'YMaHHCTUYECKHX U
JIE€MOKPAaTHIECKIX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIHHOCTh B MHTEpECax I'Pa)kIaHCKOTO
oO11ecTBa, yuacTBOBaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHu3ally;

YMEHHE B3aMMOJICHCTBOBATDH C COLMAIIBHBIMU UHCTUTYTaMU B COOTBETCTBHUHU C
X QYHKIUSMU U HA3HAUYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOU U BOJIOHTEPCKOM ACATEIHHOCTH;

2) MATPHOTHYECKOTO BOCIIMTAHMUSI:

c(hOpMUPOBAHHOCTH POCCUICKON TPaXIAHCKON WJICHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CHMBOJAM, TOCTHKEHHUSIM
POCCHUNCKUX YUEHBIX B 00s1acTU (GU3HUKH U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MMOBEICHUS;

CIIOCOOHOCTh OILIEHWBATh CUTYAllMI0O U MPHUHUMATH OCO3HAHHBIE PEIICHU,
OpPUEHTHPYSICh HA MOPaJTbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHCIIC B
NEeATEIbHOCTU YYEHOIO;

OCO3HaHHUE JIMYHOTO BKJIaJa B TOCTPOCHHUE YCTOMUMBOIO OYyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIATAHMS:

ACTETUYECKOE OTHOILLIEHUE K MUPY, BKIIOUasi 3CTETUKY HayYHOTO TBOPUECTBA,
npUCyIIeTo (PU3NIECKON HaYKeE;



5) TpyA0BOr0 BOCHIUTAHHUS:

MHTEpEC K pa3nuyHbIM cdepaMm MpodeccrnoHalbHON esSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEPILIATh OCO3HAHHBINA BHIOOD
Oynmytier mpo¢eCCuu 1 peaTn30BhIBATh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(GU3UKY HA TPOTSKEHUU BCEH KU3HH;

6) 9KOJIOTNYeCKOTr0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh HKOJIOTUYECKON KYJNbTYphl, OCO3HAaHHE TJI00ATBLHOTO
XapakTepa 3KOJOTHIYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILIECTBJIEHUE JEHCTBUI B OKPYKAOLIEH CPEAE HA OCHOBE
3HAHMSA LeJIEW YCTOMYNBOIO pa3BUTHUS YEJIOBEYECTBA;

pacIIMpEeHUe OmbITa JEATEIBHOCTH HKOJOTMYECKON HAIpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 110 (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS,, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HaHWE LEHHOCTH HAay4YHOW JESITEeNIbHOCTH, TOTOBHOCTH B IpOIECCE
U3ydyeHuss  (QU3MKH  OCYHIECTBJIATH  NIPOEKTHYI0 U HCCIIEJOBATEIbCKYIO
NEeATENbHOCTh NHINBUIYaJIbHO U B IPYyIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIC yUeOHbIE 1eiiCTBHS
ba3oBble J1oruuyeckue qeMCTBUA:
CaMOCTOSITEIbHO  (hOpMYyJIMpOBaTh W aKTyaJu3UpOBaTh  IMpoOIIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh LEIU ACATEIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUHU HUX
JIOCTYOKEHUS
BBISIBIISATH ~ 3aKOHOMEPHOCTM M TPOTUBOPEYUS B  PaCCMaTPUBAECMBIX
(bU3HUECKUX SBJICHUSIX;
pa3pabarbiBaTh IUIAH pElIeHUs MPoOJeMbl C YYETOM aHAIM3a UMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B IEATEIIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB
LEeJISIM, OLIEHUBATh PUCKH TTOCIICICTBUM JI€SITEIbHOCTH;
KOOPJIMHUPOBATh W  BBHINOJNHATH pabOTy B  YCJIOBUAX  PEaJIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBaTh KPEATHUBHOE MBIIIJICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble ucciienoBaTeIbCKue 1eHCTBHS:
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIIOUEBBIMU IMOHATUSAMHU U METOAAMHU
duznyecKoil HayKu;



BJIQJIETh HABbIKAMU y4€OHO-MCCIIEI0OBATEIbCKONM U MPOEKTHOM JESITEIbHOCTH
B 00slacT (pU3MKH, CIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peIlIeHUs 3a7ad (PU3HUECKOTO COJEp)KaHWs, MPUMEHEHHUIO Pa3IMYHbIX
METO/I0B ITO3HAHMUS;

BJIAJETh BHUAAMHM JEATEIBHOCTH II0 IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIpETaliy, MNpeoOpa3oBaHUI0 U TNPUMEHEHUI0 B Pa3IUYHBIX Y4eOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1acTU (PU3UKH;

BBISIBJIATh [PUYMHHO-CIICCTBEHHBIE CBS3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HAaXOAUTh APTYMEHTHI MJISl JI0KAa3aTelIbCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS,

aHAJIM3UPOBATh TOJYYEHHBbIE B XOJE€ pELIEHUs 3a7aud pe3yJbTaThl,
KPUTHYECKU OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 0O0pa30BaTEIbHOU
JESITeIbHOCTH, B TOM YHCJIE€ IPU U3YUEHUU (DU3BHKY;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh PUOOPETEHHBII OIBIT;

YMETh MEPEHOCUTh 3HaHHWA 10 (U3UKE B NPAKTUYECKYIO 001acTh
KU3HEJECATEIIBHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE UJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXO/IbI U PEIICHHS;

CTaBUTb MPOOJEMBI U 3a/1a4H, JOMYCKAIOIINE AIbTE€PHATUBHBIE PEIICHUS.

Pab6ora ¢ undgopmanueii:

BJIQJICTh HABBIKAMHU MOJIyYEHHS] MHPOpMaLHUU (PUIUYECKOTO COJEPKAHUS U3
HMCTOYHMKOB PAa3HBIX THUIIOB, CaMOCTOSITEIbHO OCYLIECTBISATh IIOUCK, aHalu3,
CUCTEMATH3AlMI0 U HMHTEPIpeTanuio UHGOpMAIMU pa3IuyHbIX BUAOB U (QopM
IpEeCTaBICHMUS;

OLICHUBATh JIOCTOBEPHOCTh MH(POPMALIUH;

UCIIOJb30BaTh  CPEACTBA  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTMH B PELIEHUMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpraHU3allMOHHBIX
371a9 ¢ COOJIOJICHHEM TpeOOBaHUK DSPrOHOMHMKH, TEXHHUKH OC30I1aCHOCTH,
TUTHEHBI, pecypcocOepexeHusi, TMpaBOBbIX M JTUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOr0 COAEpX aHUs B Pa3IU4HbIX (QopMarax c
y4€TOM Ha3zHa4YeHHsI HTHPOPMAIIUHU U LIEJIEBON ayAUTOPHUHU, BHIOHPAsi ONTUMAIIbHYIO
(dopMy mpeacTaBIeHUS U BU3yaIu3aluu.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC y4eOHbIC 1CHCTBHUS:
OCYUIECTBJIATH OOLIEHNE HA YPOKaX (PU3UKHU U BO BHEYPOUHOU €S TEIbHOCTH;
pacro3HaBaTh  MPEANOCHUIKM  KOH(MJIMKTHBIX  CUTyallUii ©  cMsAr4aTh
KOH(JIUKTBI;



Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK TOYKY 3PEHHUSA C HCIIOJIb30BAHUEM
SA3bIKOBBIX CPEJICTB;

IIOHMMATh M MCHOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIWBUILYAIBHOU
paboThI;

BBIOMpATh TEMAaTUKy W METOJIbl COBMECTHBIX ACHCTBHI C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOTO YJI€HA KOJUIEKTHBA;

OPUHUMATh LEJIHM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPJIMHUPOBATh JACHUCTBUA MO €€ JOCTHKEHHIO: COCTAaBJISITh IUIAH JEUCTBHUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaThb pe3yIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KA4ye€CTBO CBOEr0 BKJAJAa M KaXJOrN0 YYaCTHUKA KOMAaHIbI B
oOIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/yiaraTtb HOBBIE IIPOEKTHI, OLEHWBATh HWIAEU C TO3UWLUUHA HOBU3HBI,
OPUTMHAIIBHOCTH, MIPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErHYECKOE IIOBEACHHUE B PA3JIUYHBIX
CUTYaLUsIX, IPOSBIIATH TBOPUYECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHHBepPcaJbHbIe YUeOHbIE 1€l CTBUA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIbHYIO AESITENbHOCTh B 00JacTH
GU3NKM W aCTPOHOMHUH, BBISBISATH MPOOJEMBbI, CTaBUTh U (HOPMYITUPOBATH
COOCTBECHHEIC 3a/1a49H;

CaMOCTOSITENIbHO COCTAaBJATh IUIAH PEIICHHUS PACUYETHBIX M KadeCTBEHHBIX
3a/1a4, TUTaH BBIMOJHEHUS MPAKTUYECKON pabOThI C y4ETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHUH;

JaBaTh OIICHKY HOBBIM CUTYAITHsIM;

pacMpsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUMN;

JienaTh OCO3HAHHBIA BBIOOpP, apryMeHTHpOBaTh e€ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 3a peleHue;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CocoOCTBOBAaTh (OPMHUPOBAHUIO U TPOSIBICHUIO DJPYAUIMU B 00JaCTH
(U3HMKH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHTYyaIUsIM, BHOCUTH KOPPEKTHBBI B JIESATCIBHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BIIQJICTh  HABBIKAMHM  TIO3HABATENBHON  pedIeKCMH KakK  OCO3HAHMUS
COBEpIIIAEMbIX JICUCTBHM ¥ MBICTUTENBHBIX TIPOIECCOB, WX PE3yIbTaTOB W
OCHOBaHMU;

MCTIONb30BaTh MPUEMBI pediiekcuu JUTsl OIEHKHU CUTYyalllud, BEIOOpa BEPHOTO
pElIeHNUS;



YMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATHh PEIIEHUS IO WX
CHIDKEHHUIO;

MPUHUMATh MOTHBBI W apTryMEHTBHI APYTMX TIPH aHaJu3€ pPe3yJIbTaTOB
TeSTEIILHOCTH,

MPUHUMATH Ce0sl, TOHUMAast CBOM HEJIOCTATKU U JJOCTOUHCTBA;

NPUHAMATh MOTHUBBI W apryMEHTHl JAPYTrUX TMPH aHalIu3e pe3yJbTaToB
TeSITeTTHHOCTH,

MPU3HABATh CBOE MPABO ¥ MPABO APYTHX HA OIIHOKH.

B mpomecce nocTKEHUS] JTMYHOCTHBIX PE3yJIbTAaTOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe A YPOBHA CpelHero oOimiero oOpa3oBaHUS Yy OOYYarOIIMXCS
COBEPILIEHCTBYETCSA AMOIMOHAIIbHBIN UHTEJIEKT, IpeAnoararonmi
c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITOCOOHOCTh TOHMMATh CBOE AIMOIIMOHATILHOE
COCTOSIHHE, BUJIETh HAMPABIICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAIIBEHON CQEpHI,
OBITH YBEPEHHBIM B ce0¢;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJACHHE, CIIOCOOHOCTh aNanTHPOBATHCA K
AMOITMOHAIBHBIM U3MEHEHHSAM U TIPOSBIATH THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMIICHUE K JOCTHXKEHHUIO IEIU U
ycrexy, ONTUMHU3M, WHUIUATUBHOCTb, YMEHHE JEHCTBOBATH HUCXOJsl M3 CBOMX
BO3MO>KHOCTEH;

OMIIATHH, BKIIOYAIOMICH CITOCOOHOCTh MMOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHWH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKJIFOUAIOIINX CIIOCOOHOCTh BBHICTPAUBATh OTHOIICHUS
C IPYTUMH JIIOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peIiaTh KOHPIHKTHI.

NPEIMETHBIE PE3YJIBTATHI

K xonmy oOyuenuss B 10 kJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh HA TMpUMEpaxX Pojib U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAyYHOW KAapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON IE€SATEIBHOCTH JIKOJIEH;

YUYUTBIBATh TPAHUIIBl TPUMEHEHHUS HW3YUYCHHBIX (PU3UMUYECKUX MOJICIICH:
MaTepHualibHasl TOUKa, MHEpIUalIbHas cucTeMa oTcuéra, abCOIOTHO TBEPIOE TEINO,
WJICAUTbHBIN a3, MOJEIHU CTPOCHUS Ta30B, )KUIAKOCTEW M TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUECKUH 3apsij] IPU PEIICHUH (PU3NYECKUX 3a]1a4;

pacrio3HaBath (PU3UYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA U



JNEKTPOAUHAMUKHN:  PAaBHOMEPHOE M PABHOYCKOPEHHOE  IIPSAMOJIMHEHWHOE
JBWKEHUE, CBOOOJHOE TMaJIeHue TeJ, IBUWXKEHUE 10 OKPY>KHOCTHU, HHEpLHs,
B3auMoJeiicTBue Tel, qud¢y3us, OpOyHOBCKOE TBUKEHHE, CTPOCHUE KUAKOCTEH
Y TBEPJBIX TE€J, U3MEHEHHE 00BbEMA TEN MPU HarpeBaHUM (OXJIAXKIECHHUH ), TEIJIOBOE
paBHOBECHE, HUCIApEHUE, KOHICHCALMs, IUIABJICHUE, KPUCTAILIA3ALMs, KUIICHUE,
BJI&JXHOCTB BO3/1yXa, IIOBBIIICHNUE JABJICHUS I'a3a IIPU €r0 HArPEBaHUU B 3aKPBITOM
cocyZle, CBfA3b MEXAYy [apaMeTpaMHh COCTOSIHHS Ta3a B M30IpoLeccax,
ANEKTPU3ALMA TEJI, B3aUMOJICHCTBUE 3aPsJIOB;

ONHCHIBATh MEXAHWYECKOE IBMKECHHE, WCIOJIb3Yys (DU3HUECKHE BETUYMHBI:
KOOpAMHATA, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CWia,
UMITYJIBC T€Jla, KUHETUYEeCKass dHEprus, IOTEHUHAIBbHAS JHEPIUs, MEXaHW4YecKas
paboTa, MexaHMYeCKas MOIIHOCTb; HpPHU ONHMCAHWU TNPABUIBHO TPAKTOBATH
(U3HUECKUII CMBICT MCHOJb3YEMBIX BEJIMYMH, MX OOO3HAYE€HHS] U €IUHULBI,
HaxoJUTh (HPOPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYHMHY C JPYTUMU
BEJIMYMHAMY;

ONMCBHIBATh M3YyYECHHBIC TEIUUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SBIICHMUS,
UCIIONB3ysl (DU3MYECKHE BEJIMYMHBL: JABJIEHUE ra3a, TeMIleparypa, CpeaHss
KUHETUYECKass DHEPIrus XaOTUUYECKOI'O IBHIKECHUS MOJIEKYJI, CPEAHEKBAAPATUYHASA
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprusi, padora rasa,
KOA(QOUIUEHT MOJIE3HOTO JIEHCTBUS TEIJIOBOI'O JABHUTaTeNsl; MpPU ONHCAHUU
OPaBWJIBHO TPAaKTOBAaTh (PU3MYECKUH CMBICI HCHOJb3YEMbIX BEJIMYMH, HX
000O3HAaUEHUs W EAUHUIBL, HAXOAuTh (OPMYJbl, CBS3bIBAIOIIME JAHHYIO
(pM3HYECKYIO BEJIMUMHY C IPYTUMHU BEJIMYUHAM;

OIMCBIBATh U3YUYCHHBIE IJIEKTPUUECKUE CBOWCTBA BELIECTBA U MIEKTPUUYECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (U3UUECKUE BEIMYUHBI: AJIEKTPUUYECKUM 3aps,
AIEKTPUYECKOE T10JI€, HANPSKEHHOCTD I0JIs, TOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB,;
Py ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3MUYECKUI CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUEHUS M EIMHHULBI; YKa3blBaThb (OPMYJbI, CBS3bIBAIOILINE
JaHHYIO (PU3UYECKYIO BETUUYUHY C JPYTMMH BETMUMHAMU;

aHAJIM3UPOBATh (PU3UUECKHE MPOLECCHl U SBJICHUS, UCIONB3Ys (DU3HUECKHE
3aKOHBI U IPUHIMIIBL: 3aKOH BCeMUpHOTO TArorenus, I, II u I 3akonsr HeroToOHa,
3aKOH COXpPAaHEHUs MEXAHWYECKOM JHEPruM, 3aKOH COXPaHEHUs MMIIYJIbCa,
NPUHLHAI CYNEPNO3ULUNNA CHUJ, MPUHIUIT PABHONPABUS HHEPLHUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHUS BEIIECTBA, TIa30BbIC
3aKOHBI, CBA3b CPEAHEH KUHETUYECKOM 3HEPTUM TEIUIOBOTO JABUKEHHUS MOJIEKYII C
aOCOJIFOTHOM TeMmIepaTypoi, MEpBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAaHCHUS
ANEKTPUYECKOTO 3apsifa, 3akoH KyloHa, mpu 3TOM pasinyarh CIOBECHYIO
(GOopMyITUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIb,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TNPUHLMUIBI JEHCTBUS MalllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyarh yCJIOBUS UX O€30MaCHOIO MCIOJIb30BaHUS B
MOBCEHEBHOM >KH3HM;

BBITIOJHATh OKCIEPUMEHTHI MO HCCIEAOBAHUIO (U3UYECKUX SIBICHUM H
IIPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX U KOCBEHHBIX HW3MEPEHUN, MPU 3TOM
dbopMmynupoBath MnpobieMy/3ailayy M TUINOTE3y Y4yeOHOTO IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO O0OPYIOBaHUSA, MPOBOJIUTH OIBIT U
(bopMyIHpPOBaTh BHIBOIBI,

OCYIIECTBIISITh MPSIMBbIE U KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BEIMYUH, MIPH
ATOM BBIOMpaTh ONTHUMAJBHBINA CHOCOO HM3MEPEHHUS M MCIOJIb30BaTh W3BECTHBIC
METO/IbI OLICHKHU NOTPEIIHOCTEN N3MEPEHN;

UCCIIEZIOBaTh  3aBUCUMOCTH  MEXIy  (QU3MYECKUMH  BEJIMYMHAMH  C
HCIIOJIb30BAaHUEM NPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHMPOBATh YCTaHOBKY,
(uKCHpOBaTh PE3YNbTATHl IMOJIYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEJIMYHUH B
BUIe TaOnuIl U TpaduKOB, A€JIaTh BHIBOBI IO PE3yJIbTaTaM MCCIEAOBAHNUS;

co0roaTh npaBuia 0€30MacHOro TpyJa MpH MPOBEACHUHM HCCIEIOBAaHUM B
paMKax y4eOHOro OSKCIEpPUMEHTa, Y4YeOHO-UCCIEIOBATEIbCKOW W MPOEKTHOU
JEATEIBHOCTH C HMCIOJIb30BAHMEM H3MEPUTENBHBIX YCTPONCTB M JAOOPATOPHOTO
o0opyI0BaHus;

pemath pacuéTHble 3aJaud C SBHO 3aJaHHOM (U3UYECKOM MOJEIbIO,
UCTOJb3Ys (PU3MUECKHE 3aKOHBI U IPUHLIMIIBI, HA OCHOBE aHaJIM3a yCJIOBUS 3a/1a4u
BbIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (POPMYIIBI,
HE0OXoAMMBIE JJi1 €€ PElIeHHs, TPOBOJUTh PAacCUEThl U OLEHUBATH PEATBHOCTD
MOJy4YE€HHOTO 3HaueHUs (PU3NYECKOI BEIMUUHBI;

peniaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HEIPOTUBOPEUHBYIO
LENOYKY PACCYXACHUI C ONOpPOM Ha H3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3uYecKue SBJICHUS;

HCIIOJIb30BATh Opd  pelleHud  y4eOHBIX  3aJad  COBPEMEHHbIE
MH(POPMAIIMOHHBIE TEXHOJIOTUH JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
Y TIPE/ICTaBJICHUS YI€OHOW U HAyYHO-TIOMYJISIpPHON MH(OpMAIUH, TIOTyYeHHON U3

Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJIy4aeMYI0 HH(POPMALIHIO;

OPUBOJUTH MPUMEPHI BKJIa/1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(PUZUKOB B
pa3BUTHE HayKH, OOBSICHEHHE IIPOILIECCOB OKPYXKAIOUIErO0 MHUpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTU;

MCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM KU3HU
Uit o0ecriedeHus: 0e30MacHOCTH MpU 0OpalIeHuu ¢ IPUOOpPaMH M TEXHUYECKUMHU
YCTPOMCTBAMH, JIJISi COXPAHEHUS 3A0POBbS U COOIIOEHUS HOPM IKOJIOTMYECKOrO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIE;



paboTath B TpYIIE C BHIIOJHEHUEM pPa3IMYHBIX COIHMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYMIbl, PAUOHAIBHO paclpelessTh OO0SI3aHHOCTH WU
IJIAHUPOBATh ACSATEILHOCTh B HECTAHAAPTHBIX CUTYyallUsX, aJIeKBAaTHO OLICHUBATH
BKJIQJT K&KJIOTO U3 YYACTHUKOB TPYNIIbI B PELICHUE PACCMATPUBAEMOM TPOOIEMBI.

K xonmy oOyuenuss B 11 kiacce mpeaMmeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUH:

JEMOHCTPUPOBATh HAa MpUMEpax poiib U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHHMKH H
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
(bu3nUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (PU3UYECKUX MOJIEeH:
TOYEUHBIN AIEKTPUUECKUN 3aps/l, JIyd CBETA, TOUCUHBIN UCTOUYHHUK CBETA, SiACpPHAas
MOJEJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOIO sJipa MpU pEUlICHUU (PU3NYECKHUX
3amag;

pacno3HaBaTh (PU3NYECKUE SIBJICHUS (MPOIECCHI) U OOBSICHITH UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAaHTOBOW (DU3UKU: AJIEKTPUUECKasi MPOBOJAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MATHUTHOE IEHCTBHUS TOKA, B3aHMMOJECHUCTBUE
MAarHuTOB, OJJICKTPOMAarHuTHAas WHAYKIUs, JACHCTBHE MArHUTHOrO TIOJSI Ha
MPOBOAHUK C TOKOM U JIBWDKYIIUWUCS 3apsii, JIEKTPOMArHUTHbIE KoOJICOaHUS W
BOJIHBI, MPSIMOJMHENHOE PacCHpOCTPAHEHUE CBETA, OTPAXKEHUE, IPEITOMIICHUE,
uHTeppepeHnus, audpakuus W MOJASpU3alUs CBETa, JUCIEPCUs CBETa,
dboTornekTpuueckuit 3pdext (pororddekrt), cBeToBOE NaBiieHUE, BOZHUKHOBEHHE
JUHEWYATOro CHEKTpa aromMa BOJOPOJA, E€CTECTBEHHAs W HCKYCCTBEHHAas
PaINOAKTUBHOCTB;

OMKCHIBATh W3YYEHHBIC CBOMCTBAa BEIIECTBA (DJIEKTPUUYECKUE, MATHUTHBIC,
ONTHYECKHE,  DIEKTPUYECKYIO  MPOBOAMMOCTh  Pa3IUYHBIX  Cpel) |
AJIEKTPOMArHUTHBIC SIBJIGHUS (MPOIECCHI), UCMHOJB3Yysl (PU3HMYECKUE BEIMYUHBI:
DNEKTPUYECKUM 3apsill, CHJIA TOKA, JJIEKTPUUYECKOE HAIPSIKECHHE, DJIEKTPUUECKOE
COTIPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JJICKTPOJABIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOrO mnojsi, cwia Ammepa, cuna JlopeHila, MHIYKTHBHOCTb
KaTyIIKW, HEPrusl 3JEKTPUYECKOrO0 M MArHUTHOTO MOJIeH, MEepHojJ U 4YacToTa
KojeOaHuii B KoyieOAaTEIbHOM KOHTYpe, 3apsii M CHJa TOKa B TpOLeEcce
rapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE paccTosiHuE U
ONTHYECKasi CWia JIMH3bI, MPU OMHUCAHUHA TPABUIBLHO TPAKTOBATH (PUIHUCCKHIMA
CMBICJI HCTIONB3YEMBbIX BEJIIMYWH, WX OO0O3HAUYCHUS U EAWHUIIBI, YKa3bIBaTh
dbopMyIibl, CBSA3bIBAIOIIME JAaHHYIO (PU3MYECKYIO BEIMYMHY C JPYTUMHU
BEJTMYMHAMU;

ONUCHIBATh H3YYCHHBIE KBAHTOBBIE SIBJICHUS M MPOLECCHI, HCIOJIb3YS
(¢u3nUecKrue BEIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TIOJTypaciaia, SHEPTHs CBI3U
aTOMHBIX SIJIEp, NPU OINKCAHUU TPABWIBHO TPAKTOBATh (PUIUYECKUM CMBICIT
HCIIOJIb3YEMbIX BEJIMYMH, WX OOO3HAUCHUS W CIWHMIIBI, YKa3bIBaTh (hOPMYIIHI,
CBS3BIBAIONIUE JIAHHYIO (U3UYECKYI0 BEJIMYMHY C JPYTHMH BEJIWYMHAMH,
BBIYHUCIISITH 3HAYCHUE (PU3MUECKON BEIMYUHBI,

aHAIM3UPOBaTh (PU3MUYECKHE TMPOIECChl U SIBJICHUS, UCIIONb3Ys (PU3NUYECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOTO U MapajlieIbHOTO
COCIMHEHUSA MPOBOJHUKOB, 3aKOH Jkoyns—J/IeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIIMH, 3aKOH MPSMOJIMHEHMHOTO pacrpoCTpaHEHUsI CBETA, 3aKOHBI OTPaKEHUSs
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHHE OWHINTEHHaA st doTorddexra,
3aKOH COXPAaHEHUs SHEPruU, 3aKOH COXPAHEHUsS HMITYJIbCA, 3aKOH COXPAHEHUS
ANEKTPUUYECKOTO 3apsija, 3aKOH COXPAaHEHUsI MAacCOBOr0 4ucia, mocrynarel bopa,
3aKOH PaJIMOaKTUBHOIO pacnaja, Mpy 3TOM pa3iudaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MaTeMaTU4YEeCKOE BBIPAKEHHE M YCJIOBHUS (TpaHUIbI, OOJACTH)
PUMEHUMOCTH;

ONPENEIIATh HAIIPABJICHUE BEKTOPA UHAYKIIMK MAarHUTHOTO MOJII TPOBOIHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JlopeHna;

CTPOUTh M OMNHUCHIBATh H300paKEHHE, CO3JaBAeMOE€ IUIOCKHM 3€PKajioM,
TOHKOU JINH30M;

BBITIOJIHATDh JKCIIEPUMEHTHI TI0 HCCIIEIOBAaHUIO (DU3UYECKUX SIBIICHUU W
MPOLIECCOB C HCIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopmynupoBarh npoOJeMy/3agady M TUNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO O0OpYI0BaHUS, MPOBOAUTH OIBIT U
(bopMyIHpOBaTH BHIBOIBI;

OCYIIECTBJISTh MPSIMbIC U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMYWH, TIPU
ATOM BBIOMpaTh ONTHUMAJBHBINA CMOCOO HM3MEPEHHUS M HCIOJIb30BaTh W3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCIIeIOBaTh 3aBUCUMOCTH  (PU3MYECKUX BEJIUYMH C HCIOJIb30BAHUEM
OPSIMBIX M3MEPEHHWI: TPU OSTOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoOB, JI€JIaTh BBIBOJBI 10 PE3yJIbTaTaM UCCIICIOBAHUS;

cobJiroaTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUM UCCICTOBAHUM B
paMKax ydeOHOro JKCIEpUMEHTa, Y4eOHO-HCCIIECOBATEIbCKON W TMPOEKTHOM
JESATETPHOCTH C MCTOJIB30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000py/I0BaHUS;

pemiath pacu€THbIe 3a7a4d C SBHO 3aJlaHHOW (PU3UYECKONM MOJIETbIO,
UCTIOb3Ys (PM3UYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3aJauu
BBIOWpATh (U3UYECKYI0 MOJIENb, BBIACIATh (DU3UUECKUE BEIMUYMUHBI U (HOPMYIIBI,



HEO0OXOAMMBIE I €€ PEIIeHHs, TPOBOAUTh PAacUYEThl U OLIEHUBATH PEaJIbHOCTh
HOJy4YEHHOTO 3HaueHUs (PU3NYECKOI BEIMUHHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4N: BBICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LETIOYKY PACCYKICHHM C ONOpOM Ha H3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
buszndecKue SBICHUS;

UCIIOJIb30BaTh Opyu  pelleHud  y4eOHBIX ~ 33Jad  COBPEMEHHbIE
MH(POPMAILIMOHHBIE TEXHOJIOTUH JIJIsl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUN
Y TIPEJICTaBJICHUS yueOHOW U HAyYHO-TIOMYJISIPHON HHPOPMAIIUH, TTOTy4Y€HHOM U3

pa3IMYHBIX UICTOYHUKOB, KPUTHUYECKH aHATM3UPOBATH MOTyYaeMyto HH()OPMAILIUIO;

OOBSICHATh NPUHLMUIBl JEHCTBUA MAaIIMH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCJIOBUS UX 0€30MaCHOTO MCIOJIb30BaHUS B ITOBCEIHEBHON
KU3HY;

OPUBOJUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPYKAIOLIEro MHpa, B pa3BUTHE
TEXHHUKHU Y TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHON KU3HU
i obecriedyeHusi 0€30MacCHOCTU MpU 00palleHUy ¢ IpUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBAMHU, JUIsl COXPAaHEHUS 3J0POBbS U COOJIOJCHHUS HOPM HKOJIOTUYECKOTO
IIOBEJICHUS B OKPY’KAIOILLEH Cpele;

paboTath B TpYIIE C BBIIOJHEHUEM pPA3JIMYHBIX COLMAIBHBIX POJIEH,
IJIaHUPOBATH pabOTy TPYNIbl, PalMOHAIBHO paCHpEneysiTh OOA3aHHOCTH H
IJIAHUPOBATH JIEATEILHOCTh B HECTAHAAPTHBIX CUTYalUAX, aJ€KBATHO OLICHUBATH
BKJIaJ] K&XJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE paccCMaTpUBAeMOM MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuecTBo 4yacoB DJIEKTPOHHbBIE
HaumeHnoBaHue pa3/iesioB U TeM uugpoBbIie
Ne i/ P Konrpoabnbie | IIpakTHyeckn (g )
MPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoThbI e padoThbI
pecypcsl
Paznen 1. DU3UKA U METO/1bl HAYUYHOI'O ITIO3HAHUSA
bubmuoreka [IOK
1.1 ®du3nKa U METOAB HAYYHOT'O TIO3HAHUS 2 0 0 httos://m.edsoo.ru/7f41bf72
Wtoro no pazneny 2
Paznea 2. MEXAHHUKA
bu6nuorexa [JOK
21 Kunewarika > 0 0 https://m.edsoo.ru/7f41bf72
bu6nuorexa [JOK
22 Hluramiia ! 0 0 https://m.edsoo.ru/7f41bf72
bu6nuorexa [JOK
2.3 3aKOHBI COXpPAHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7fA1bf72
Hroro no pazaeny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJNHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM 9 0 1 bubnuotexa [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6nuorexa [JOK
32 OCHOBBI TCPMOHHAMHKH1 10 L 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHS BEILIECTBA. 5 0 0 bubnmoreka [IOK
' da3oBbIC MEPEXOIBI https://m.edsoo.ru/7f41bf72




Hroro mo pazneny 24
Paznen 4. 9JIEKTPOAUHAMUKA
bubnunorexa [JOK

41 IEKTPOCTATHKA 10 https://m.edso0.ru/7f41bf72
42 [TocTosiHHBIM A51eKTpUUecKuil ToK. Toku B 12 bu6mmoreka LIOK

' Pa3IUYHBIX Cpeiax https://m.edsoo.ru/7f41bf72

Utoro no pazneny 22

PesepBHOE Bpemst 4

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 70




11 KITACC

KosnvecTBO YyacoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbIie
Ne o/m P Kontpoasnbie | IlpakTtnyeckue (mupp )
NMPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznea 1. JIEKTPOAUHAMUKA
11 MarnuTHoe 1oJie. DIeKTPOMarHuTHas 1 1 3 bubnuoreka [IOK
' WHYKIHS https://m.edso0.ru/7f41c97c
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHu4eCKHe U AJIEKTPOMArHUTHBIE 9 0 1 bubnnoreka [IOK
' KoseGaHus https://m.edsoo.ru/7f41c97¢
29 MexaHU4YeCKHe U DIIEKTPOMArHUTHHIE 5 1 0 bubnnoreka [IOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka IIOK
23 Onriia 10 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro mo pazneny 24
Pa3aen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
31 OCHOBEI CIIEITUATTEHON TEOPUH 4 1 0 bubnmnoreka [IOK
' OTHOCHUTEIIBHOCTU https://m.edso0.ru/7f41c97c
Wroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAaHTOBOM ONTHUKH 6 0 0 bubmorexa [IOK

https://m.edsoo.ru/7f41c97¢c




bu6mmoreka IIOK
42 CTpoetine aToma 4 https://m.edso0.ru/7f41c97¢
bu6mmoreka IIOK
43 ATOMIOE 31p0 > https://m.edso0.ru/7f41c97¢
Hroro mo pazneny 15

Pa3nea 5. 3JIEMEHTBI ACTPOHOMUU N ACTPO®U3UKHU

5.1 DNEeMEHTBI ACTPOHOMUH U acTPODUUKH 7 Eggj;;?; dti(ﬁ(l?/}?fﬂc 97c
Hroro no pazaeny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

61 | OGoGuuouee novtopenme ‘ g et AT
Hroro no pazaeny 4
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68










