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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEro OOIIero
o0Opa3oBaHus pa3padOTaHa HA OCHOBE MOJOXKEHHN M TpeOOBaHUU K pe3yJlibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3zoBaTesIbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Ttakxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIETIIIUK TpenojiaBanus yuyeOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
OpraHu3alHUsIX Poccuiickoit denepanud, PEATU3YIOLINX OCHOBHEIE
00pa3oBarenbHbIE NIPOrPAMMBI.

Copmepxanue mnporpaMmbl M0 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI MUpa oOydatomuxcs 10—11 kimaccoB npu o0ydyeHun
ux ¢u3nKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JIEATEILHOCTHOTO MOJX0/1A.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusIM OI'OC COO K rm1aHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM H METANPEIMETHBIM pe3ybTaTaM OOyYEHHUsI, a TAKKe
YUUTHIBAET HEOOXOAWMOCTh peajH3allii MEXKIPEAMETHbIX CBA3€H (U3MKH C
€CTECTBEHHO-HAYYHBIMU yUE€OHBIMU MIpeIMeTaMu. B Hell onpeaenstoTcs OCHOBHbIE
ey U3ydeHus: PU3NKM Ha YpPOBHE CPEeAHEro o0Iero oopa3oBaHus, MIAHUPYEMbIC
pe3yabpTaThl  OCBOEHUSA Kypca (PU3MKHU: JIMYHOCTHBIE, METaNpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[TporpamMma no pusmKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3UKK HAa OA30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI 10 F0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nkay mno rojgaMm o0ydyeHusl.

dusznka Kak Hayka O HamOoJjee OOIIMX 3aKOHaX MPHUPOABI, BBICTYNAas B
KayecTBE y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxaromem Mupe. [lIkoapHbIN Kype GU3UKH — CUCTEMOOOPa3y IO
JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHUM, HW3Y4YaeMBbIX XHMHEH, OHOJIOTHEH,
dbusnueckoit reorpadueir u acrpoHommei. lcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT Xapakrep M pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTH B chepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJYYEHHSI HOBBIX MATEPHAJIOB C 33JaHHBIMH CBOMCTBAMHM U Apyrux. M3yueHue
(bU3UKY BHOCUT OCHOBHOM BKJI1a/l B (DOPMHPOBAHUE €CTECTBEHHO-HAYYHOUN KapTUHBI
Mupa oOydaromuxcs, B (opMUpOBaHHME yMEHUW MPUMEHATH HAYUYHBIM METO]
MO3HAHUS TIPU BHITIOJTHEHUU UMM YUE€OHBIX HCCIIEI0BaHUM.

B ocHOBy Kypca Qpu3uku 11l ypOBHS CpEIHETr0 00IIero 00pa3oBaHus MOJIO0KEH
PAI Uael, KOTOPhIE MOKHO PACCMATPUBATh KaK MPUHIIMIIBI €70 TOCTPOCHHS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypcC SBISETCA JIOTHYECKH
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HUKHU.



Hoes eenepanuzayuu. B cooTBeTCTBUM € HEW MaTepuan Kypca (U3MKU
o0beMHEH BOKpYr (¢u3nueckux Teopuid. Bemymmm B Kypce sBisercs
dbopMUpOBaHUE MPENCTABICHUN O CTPYKTYpHBIX YPOBHSIX MaTe€pUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TNOTEHIMana (hU3MYECKON HayKH, OCMBICICHHE CBS3H Pa3BUTHUSA
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIMH, HPABCTBEHHBIMU
Y KOJIOTUYECKUMU MTPOOTIEMaMHU.

Hoes npuxnaonou nanpaenennocmu. Kypce puzuku mpeamnosiaraet 3HakoOMCTBO
C IIUPOKUM KPYTOM TEXHMUYECKHX U TEXHOJIOTHYECKUX TMPUIIOKEHUM M3YUYEHHBIX
TEOPUH U 3aKOHOB.

Hoes »oskonocusayuu peanusyeTcs TMOCPEACTBOM BBEICHHUS AJIEMEHTOB
colepaHusl, TMOCBSIIEHHBIX SKOJOTMYECKUM IMpoOjieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTMH, a Takke OOCYXIEHUs
npo6JieM pallMOHAIBHOTO MPUPOIONIOIH30BAHMS U SKOJIOTHUECKON 0€30MacCHOCTH.

CTep>KHEBBIMHU DJIEMEHTAaMHU Kypca (PU3MKM HAa YPOBHE CPEIHEro OOIIero
oOpa3oBaHus SABISAIOTCSA (pu3mueckue Teopuu (PopMHUPOBAHUE TPEICTABICHUNA O
CTPYKTYpe MOCTPOEeHUSI (U3HUECKON TeopuH, posii (yHAAMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MTPEACTABICHUSIX O PUPO/IE, TPAHUIAX TPUMEHUMOCTH
TEOpUH, JIJIsl ONMCAHUS €CTECTBEHHO-HAYUYHBIX SBJICHUH U MPOLIECCOB).

CucTeMHO-IeSITeIbHOCTHBIN MOAX0A B Kypce (PM3UMKH peallu3yeTcsl MpPexae
BCEro 3a CUET OpraHU3alldyd 3KCIEPUMEHTATBHOU JAESTENIbHOCTU O00YyYaroIIUXCs.
J11st 6a30BOr0 ypoBHS Kypca (PU3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI (PPOHTAIIbHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B MPOrpaMMe
no ¢u3uKe OObEIUHEHBI B OOLIUI CIHCOK YYEHHMUECKHUX IMPaKTUYECKUX pPadoT.
Boigenenne B yka3aHHOM mepedyHe JabopaTOpHBIX pPadOT, MPOBOAMMBIX IS
KOHTPOJISI ¥ OIIEHKH, OCYIIECTBIISICTCS yUYaCTHUKAMU 00pa30BaTeILHOTO IMpoliecca
UCXOJIs1 U3 OCOOEHHOCTEW TUIAHUPOBAHUS U OCHalleHUs kaOuHeTa (usuku. [Ipu
3TOM OO0EcleunBaeTcsi OBJaJCHHE OOYYAIOUIMMHCS YMEHMSIMH IPOBOAMTH
KOCBEHHBIE H3MEPEHHUs, HCCIEAOBAaHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYMUH U
MIOCTAHOBKY OIIBITOB O MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Bosbiioe BHUMaHUE yIEISETCS PEIICHUIO pAaCUETHBIX U KaYECTBEHHBIX 3a/1a4.
[Tpu >TOM 7151 pacYETHBIX 3a]1ay IPUOPUTETOM SIBIISIFOTCS 33]1a4M C SIBHO 3aJaHHOU
¢u3nYecKol MOZENbI0, MO3BOJIAIOIINE NPUMEHATh HW3YYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HUHTETpUPYs 3HAHHUS U3
pa3HbIX pa3nesioB. [ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBJISIOTCS 3aJaHUs HA
00BbACHEHHE MpOoTeKaHUsi (U3MYECKUX SBJICHHM W TPOLECCOB B OKpYyXKarolien
JKU3HU, TpeOyromme BbIOOpa (PU3MYECKOM MOACIM Il CUTyallud IPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.



B cooterctBum ¢ TpedoBanusimu @I'OC COO k MaTepHalbHO-TEXHHUECKOMY
obecrnieueHni0 yuyeOHOro mpouecca 0a30BbId ypOBEeHb Kypca (PU3MKH HA YPOBHE
cpenHero oOmero oOpa3oBaHMS JOJDKEH HM3y4YaThbCsl B YCIOBUAX MPEIMETHOTO
KaOuHeTa (U3MKM WM B YCIOBUSX HMHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LUKIA. B xabuHeTe PpuU3MKu JOJKHO OBITH HEOOXOJIUMOE
nabopaTopHoe 0OOpyJOBaHUE ISl BBIMIOJHEHHUS YKa3aHHBIX B TPOrpaMMme IO
bu3MKe yUSHUYECKUX MTPAKTUUECKUX PabOT M IEMOHCTPAIMOHHOE 000pYTI0BaHHE.

JlemoHCcTpanmoHHOE  000pyIoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBHUH  C
NPUHIIAIIOM MHUHUMAIbHOW JIOCTAaTOYHOCTH M OOECIEeYMBaeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TIporpaMMe 1o (U3WKE KIIOUEBBIX JEMOHCTpAIUi Jis
WCCJICIOBAHMSI  M3y4Yae€MbIX  SIBICHUW W  MPOIECCOB, OMIUPUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMCHCHHU.

JlabopatopHoe o00OOpyAOBaHME [JIsi YYEHWYECKUX NPAKTHUECKUX pPaboT
dopMupyeTcss B BHJI€ TEMAaTUYSCKUX KOMIUIEKTOB M OOECIIEYMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JAByX oOOydJaromuxcs. TeMaThudecKhe KOMIUICKTHI
7a060paTOPHOTO O0OPYAOBAHMS JOJDKHBI OBITH TIOCTPOCHBI HAa KOMIUICKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX TMPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPHUTEILHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOpHi.

OCHOBHBIMU TIETISIMU U3Y4YCeHUS (PU3UKHU B OOIIIEM 00pa30BaHUU SBIISIFOTCS:

e (opmupoBaHue wHHTEpeca W CTPEMJICHUS OOYYAOMIMXCS K HAyYHOMY
W3YUYCHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTyalIbHBIX W TBOPYECKUX
COCOOHOCTEM;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MIO3HAHUS ¥ (DOPMUPOBAHHE
MCCJIEIOBATELCKOTO OTHOIICHHUS K OKPYIKAIOIINM SIBJICHUSIM;

e (opMupoBaHHE HAYIHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3y4eHUsI OCHOB
CTpPOCHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (dopmupoBaHHE YMEHHHA OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
du3HYECKUX 3HAHUIA U HAYYHBIX JI0KAa3aTeIbCTB;

e (opmupoBaHMe TpenCTAaBICHUNA O PONM (PUIUKHU IS PA3BUTHS JAPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHH.

JlocTimkeHne dTUX TieNield 00eCTIeUrBACTCSl PEIICHUEM CIEAYIONNX 3a/1a4d B

npoIriecce u3yueHus Kypca (GU3MKH Ha YPOBHE CPEIHET0 00111ero o0pa3oBaHus:

e MpUOOpETEHHUE CUCTEMBI 3HAHUM 00 00X PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUsIX, BKIIOYAs MEXaHUKy, MOJICKYJSIpHYIO (U3HKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY M SJIECMEHTHI aCTPO(PU3UKHY;

e (dopMupoBaHWE YMEHHMI TPUMEHATH TEOPETHUECKHWE 3HAHUS IS
oObsicHEeHUST (PHU3UYECKUX SBICHWUA B TPUPOJAE © IS TPUHATHA
MPAKTHYECKUX PEIICHHUI B MOBCEAHEBHOMN KU3HM,



e OCBOCHHE CMOCOOOB pELICHHS pa3IUYHbIX 3aJa4 C SBHO 3a/laHHOM
dusznyeckoil Monenblo, 3aJay, MOApPa3yMeBAIOUIMX CAMOCTOSTEIbHOE
co3aanue (HU3NMUECKON MOJIENH, aICKBAaTHOW yCIIOBUSAM 3a/1a4uH;

e TMOHMMaHHE (U3MYECKUX OCHOB M MPUHIMUIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUS HAa OKPYKAIOULYIO
cpeny;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEIFHOTO TUIAHUPOBAHUS W MPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTepIpeTanuu UHGOpMaIuH,
onpeeseHusl JOCTOBEPHOCTH MOJIYUYEHHOTO PE3yJIbTaTa;

e CO3JIaHME YCJIOBHM AJisi pa3BUTHS YMEHUN MPOEKTHO-UCCIEA0BATENbCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wuzyuenue ¢usmku (6a30Bblii ypOBEHb) Ha YpPOBHE CPEIHEro OOIIEro
obpazoBanus otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEZEJ0), B
11 kmacce — 68 "yacoB (2 yaca B HEJICIIIO).

[Ipennaraemeiii B mporpamMme no (¢uU3MKE IMepeueHb JIabopaTOpPHBIX U
IPAKTHUYECKUX paboT SBISIETCS PEKOMEHJOBAaHHBIM, YYHTENb J€JaeT BbHIOOp
pOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HMHAWBHIYaJIbHBIX
0COOEHHOCTEH 00yYaIOIIUXCS.



COJAEPKAHUE OBYUYEHUA
10 KJTACC

Paznea 1. ®usuka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble METOAbl NO3HAHUSA OKPYIKAIOIIETO
Mupa. Posb 3kcriepuMeHTa v TEOpUH B IPOLECCE TO3HAHUS IPUPOABI. DKCIIEPUMEHT
B (pusuke.

MonenupoBanue (u3nuecKUX SIBIEHUN U mpoueccoB. HayuHble rumoressl.
dusnueckre 3aKOHbI U TEOpPUH. ['paHUIBI MPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponb u Mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AHanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBHUKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemeriienne, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTEepUaIbHOW TOYKH, MX MNPOEKIMHU HA OCH CHUCTEMbI KOOpPAHMHAT.
Clio)keHue NnepeMenIeHU U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MpsSIMOJIMHENHOe nBumxkeHue. ['paduxu
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U [epeMElICHUs
MaTepUabHOW TOYKH OT BPEMEHH.

CBoOonHoe najieHue. Y CKOpeHre CBOOOHOTO MaIeHUS.

KpuBonnHeitHOE NBMKEHUE. [[BHXKEHNE MaTEPUATIBHON TOYKH MO OKPY>KHOCTH
C TOCTOSIHHOM MO MOJIYJIKO CKOPOCTBIO. YTJOBasi CKOPOCTh, JIMHEMHAsA CKOPOCTb.
[lepuoxa u yactorta obpaieHus. LleHTpocTpeMHUTEN HOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIUIOMETP,
JBH>)KCHUE CHAPSIOB, LEIHbIE U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Mogenbs cuctembl OTCUETA, WLIIOCTPAUs KMHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUS.

[Tpeobpa3zoBanre ABMKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AYyX€E U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmionenue aBuxkeHUs Teja, OPOIIEHHOIO MOJ YrioM K TOPU3OHTY U
TOPU30HTAJIBHO.



H3mepenne yckopeHus CBOOOTHOTO MaeHHS.

Hanpasnenue ckopocTu npu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEICHUsS MTHOBEHHOM
CKOpOCTH.

HccnenoBanrie COOTHOILICHUSI MEXAY NYyTSIMH, MNPONUJECHHBIMUA TEJIOM 3a
MOCJIEAOBATEIbHbIE paBHBIE MPOMEKYTKM BpPEMEHUM MPHU PABHOYCKOPEHHOM
JBH>)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHnne NBUKEHHUS IapUKa B BI3KOM )KUIKOCTH.

N3yuenue ABUKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipyuammn  otHocutensHOCTH  ['amunes.  llepeeii  3akoH  HeroToHna.
HNuepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cyneprno3unuu cuil. Bropoii 3akon HetotoHa mist
MaTepuagbHON TOUKHU. Tpernit 3aKkoH HproTOHA [y1s1 MAaTEPUAIBHBIX TOYEK.

3akoH BcemupHoro Ttsarotenus. Cuma Tsoxectd. IlepBas kKocmuueckas
CKOpOCTBb.

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

Tpenue. Bunbl Tpenus (mokosi, ckojibxxeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJbKEHUS U criia TpeHus nokos. Koadduruent tpenus.
Cuiia conpOTUBIICHUS IPU IBUKEHUH TEJIA B dKUJIKOCTH WIIH Tase.

[TocTynarenbHOE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamieHusa. [lmedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TENA.

TexHuyeckue yCTpOMCTBa M MPAKTUYECKOE MNPUMEHEHHE: MOIIUITHUKH,
JBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIINX TEN.

Bropoi 3akoH HproToHa.

N3mepenune cuil.

CnoxeHune CHIL

3aBUCUMOCTH CHJIbI YIIPYTOCTHU OT Jiehopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHM.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTrO Tena. Buabl paBHOBecHs.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomaol

N3yuenue aBuxkeHUs: OpycKa 1o HaKJIOHHOW MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE H
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccnenoBanne yclOBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIEro0 OCh
BpAILCHUS.

Tema 3. 3akonvl coxpanenus é mMmexanuke

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cUllbl U U3MEHEHUE HUMITyJbca Tejla. 3aKOH COXPaHEHUs HMITYJIbCA.
PeakTtuBHOE IBUKEHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOuku. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOW SHEPTUMU.

[TorenuuanbpHas SHEprusl. [TorennuanbHas SHEprus YIIPYTO
nehopMUpoBaHHON NPy KUHBL. [ToTeHIManbHAas SHEPTHs Tea BOJIN3HU MOBEPXHOCTU
3eMJId.

[loTeHmumanpHpie W  HENMOTCHNHMAIbHbIE  cuibl.  CBs3p  pabOTHI
HEMOTEHIMAIBHBIX CHJI C ”3BMEHEHUEM MEXaHUYECKOW SHEPTUH CUCTEMBI TEN. 3aKOH
COXPaHEHUSI MEXAHUYECKON SHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueCcKre YCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOIOMET, KOIED,
MIPYKUHHBIN UCTOJIET, IBUKECHHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

[lepexoq NOTEeHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenne aOCOIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHUEM MEXaHUYECKOW PHEpruu
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJiekyasipHast Qu3nKa 1 TEPMOJAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Mmeopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxkenue. Juddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBA. MoJenu CTPOEHUs Ta30B, XUIAKOCTEU U
TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUHU HACANbHOro rasza. AOCOJIOTHas Temreparypa Kak mepa
CpelHEd KHWHETUYECKOM SHEpPrHMHM TEIUIOBOIO JBMXKEHHS vacTul raza. [llkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kianeipona.
3akoH /lanbToHa. M30mponeccsl B UAECATBHOM ra3e C MOCTOSHHBIM KOJIMYECTBOM
BemnlecTBa. ['paduueckoe mpeacTaBiICHHE H30IMPOLIECCOB: H30TepMa, H30X0pa,
u3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BeliecTBa, (oTorpadun
MOJIEKYJI OPTaHUYECKUX COECIMHEHUN.

OnpiThl 10 TU(PY3UN )KUAKOCTEH U ra3oB.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OneIThI, JIOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJECHUCTBUA.

Mogens, HUIICTpUpyoLas MpUpoay JABICHHS T'a3a Ha CTEHKU COCYya.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS MACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuui sxcnepumenm, 1abopamopnvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bEMa KOMHATBHI, JABJICHUS U TEMIEPATYPhl BO3/IyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvlt mepmoouHamuku

TepmoanHamMuueckass cucrema. BHYTpeHHSsE dHEpPrusi TEPMOJMHAMUYECKOU
CUCTEMBI U criocoObl € u3MeHnenus. KoandectBo TeminoTel U padota. BHyTpeHHsis
HEPrus  OAHOATOMHOIO  WACAIBHOIO  rasza. Buuabl  Temuonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKILIMS, U3JIyUeHHUE. Y AelIbHAs TEIJIOEMKOCTh BEILECTBA.
KonuuecTBO TEMIOTHI IpH TEIJIONEpeaaye.

[Tonsitue 00 aauabatHoMm mpouecce. I[lepBblid 3aKOH TEPMOJAMHAMUKHU.
[IpumMeHeHre mepBOro 3akOoHa TEPMOJMHAMHMKHM K u3ompoieccam. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

Bropoii 3akoH TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TermoBble  mamuHbl.  [IpuHOMOBI  AEHCTBHS ~ TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBanusi 3HEpPruM B TEIUIOBbIX MamnHax. KoadduimeHt mnoae3noro
nevctBus TtemnoBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
NEHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHndeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIIb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOAMIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3meHeHue BHYTpEHHEH HSHEPruy Tejla MPU COBEPIICHHH pPaOOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JEMCTBHUEM CXKATOTO BO3/yXa, HarpeBaHue s¢upa B
JaTyHHOU TpyOKe myTEéM TpeHuUs (BUACOJEMOHCTPALIHS).

M3MeHeHre BHyTpEHHEN SHEPIuM (TeMIlepaTypbl) Tela IpH TeIuionepeaaye.

OnbIT N0 a1MabaTHOMY PACIIMPEHUIO BO3AyXa (OTBIT C BO3AYUIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO
JBUTATEIIA.

Yuenuueckuui sxkcnepumenm, 1abopamopuvie pabomol

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn geuyecmea. Pazoevie nepexoont

[TapooOpazoBanue u koHnaeHncauus. Mcnapenue u kunenue. AOCoOTHAA U
OTHOCHUTEJIbHAs BJIAXKHOCTh BO3Ayxa. HacellleHHbIM map. YaenpHas TemoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUIICHUS OT JaBJICHUS.

Teépnoe teno. Kpucrammmueckue u amopubie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiuiel. CoBpemeHHble Marepuaibl. [lmaBienue u
KpucTayuM3anus. Y AelibHas TerioTa miasieHus. CyOaumanusi.

YpaBHeHue TerioBoro OanaHca.

TexHn4eckrue yCTpPOWCTBA M TMPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIIOTUU MOJYYEHUSI COBPEMEHHBIX MAaTEpPUaJIOB, B
TOM YHUCJIE HAHOMAaTEPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl U3MepeHHUs BIAXKHOCTH.

HabGnronenue HarpeBanust v MIaBJIe€HUsI KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpanusi KpuCTalIoB.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

N3MepeHne OTHOCUTENBHON BIAXKHOCTH BO31yXa.

Pa3znen 4. JnekrpoanHamuka
Tema 1. Inekmpocmamuka
OnexTpusanus Tei. JNEKTPUIeCKui 3apsa. [[Ba Buaa 3JIeKTpUYECKHX 3apsiiOB.
[IpoBOIHMKHM,  AMDIEKTPUKM W IOJYHNPOBOJHHUKH. 3aKOH  COXpaHEHUs
IIEKTPUYECKOTO 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbI 31€KTPUYECKUI 3apsil.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnojs. [IpuHuun



CyNEPHO3ULIMU IJIEKTPUUECKUX IOJeH. JINHUM HAnpsKEHHOCTH DJIEKTPUYECKOTO
IOJISL.

Pabota cui anexTpocratudeckoro noiis. [lorernuan. PasHocTh MOTEHITATOB.
[IpOoBOOHUKN W [HUBJIEKTPUKHA B D3JIEKTPOCTATHYECKOM Tose. [[udnexkrpuueckas
MIPOHULAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh TNIOCKOIO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHIEHCATopa.

TexHuyeckue yCTpoHMCTBA M NPAKTUYECKOE NPUMEHEHHE: SIIEKTPOCKOII,
AIIEKTPOMETpP, DJEKTPOCTaTHUECKasi 3allUTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJIEHCATOp, KOMMMPOBAJIbHBIN annapar, CTPyHHbBINA TPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HA3IIEKTPU30BAHHBIX TEJI.

DJIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[IpOBOAHUKY B DJIEKTPOCTATUIECKOM IIOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAaAH
IJJACTUH, PACCTOSHUSI MEXAY HUMHU U JUAJIEKTPUUYECKONU MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuui sxcnepumenm, 1abopamopnvie pabomoi

N3mepeHne 31eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 3.1ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Nctounuku Toka. Cuia Toka. [IocTOsIHHBIN TOK.

Hanpsioxenue. 3akon Oma 1715 ydacTKa LIETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaIENIbHOE, CMEIIAHHOE COEIMHEHUE IPOBOIHUKOB.

PaGora osnextpuueckoro Toka. 3akoH Jxoyms—Jlenma. MOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTPOABMXKYLIAsl CUia M BHYTPEHHEE CONPOTUBIEHUWE MCTOYHHMKA TOKA.
3axon Oma /i1 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi nenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAIIOB OT TeMneparypbl. CBEpXIIPOBOIUMOCTb.

DneKTpuYeCcKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOoBOIHUKHU. CobcTBeHHas u IpUMECHast MIPOBOAUMOCTb
NOJIyIPOBOJHUKOB. CBoicTBa p—n-niepexoia. [1omynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKUM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEKTPOINTUYECKAS TUCCOMALUs. DIEKTPOIIN3.



OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSTEIbHBIM
paspsa. Monnus. [1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMerp,
BOJITMETP, PEOCTAaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTeIbHbIE NPUOOPHL,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMHUCTOPHI ¥ POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAJIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYECHUs U MaTepuaa.

CMelaHHOE COeTMHEHNE ITPOBOTHUKOB.

[Ipsmoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO MIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBJICHUS METAJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoit paspsa ¥ IpOBOAUMOCTB BO31yXa.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomol

M3yueHnne cMenaHHOro COEIMHEHNs PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYIIEW CUIIbI MCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTUBJIEHUS.

Habmroenue 3nexkTposiamsa.

Me:xnpeaMeTHbie CBSI3H

Nzyuenne kypca ¢usuku 0a3oBoro ypoBHsa B 10 kiacce ocCyIIecTBIsETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCaMM MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meoicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4HOI'O
NO3HAHUS: SIBJICHUE, Hay4dHbId (PakT, rumoresa, (pu3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOJCHHE, SIKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJEIIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHass QyHKIus,
napabona, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIIMU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddys3usi, ocMoc,
TEII00O0OMEH KMBBIX OPraHU3MOB (BU[BI TEIIONEPEAAUH, TEINIOBOE paBHOBECHUE),
IIEKTPUYECKUE SIBJICHUSA B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAs Macca, TEILIOBBIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEH U ra3oB,



JIIEKTPUYECKUE  CBOWCTBA  METAUIOB,  JJIEKTPOJIUTHYECKAs  JIUCCOLMALNS,
rajbBaHUKA.

I'eoepaghus: BAaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
YYET TpEHUS B TEXHUKE, NOMAIIWIHUKHA, HCMIOJb30BAHHWE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHHKE (pakera, BOJOMET W JIPyTHE), JABUrATEIb BHYTPEHHETO
Cropanusi, mapoBasi TypOrHa, ObITOBOW XOJIOJIUIILHUK, KOHIUIIMOHEDP, TEXHOJIOTUU
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, 3JEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE D3JIEKTPONpUOOpPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArpPEBATEIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJTACC

Pa3znen 4. JnekrpoanHamuka

Tema 3. Macnummnoe nose. In1eKmpoOMaZHUMHAA UHOYKYUSA

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MaruuTHOW MHAYKUMHU. [IprHIMI Cynepno3uy MarHUTHBIX MOJIEH.
Jlvanm MarmuTHOM wWHAyKUMH. KapThHa JIMHUKA MAarHUTHOM HWHAYKUHUMW TOJIS
MTOCTOSTHHBIX MAarHUTOB.

MaruutHoe 1O0J€ NPOBOJHHMKA C TOKOM. KapTuHa JMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSIMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KaTyIIKU ¢ TOKOM. OnbIT Opcrena. BzanmoaelictBrue NpoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HalpaBjieHUE. [[BUKEHHUE 3apsSKEHHON YaCTULBI
B OJIHOPOJHOM MarHutHoM mnose. Pabora cuibl Jlopenna.

SIBneHne anexkTpoMarHMTHOM MHAYKUMU. [IOTOK BekTOpa MarHWTHOU
UHIYKIUU. ODJEKTPOJBIKYIAs Cula HWHIAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykiuu dapajes.

BuxpeBoe »snexktpuueckoe rmose. OJEKTPOIBHXKYIAs CUJa HHAYKUUU B
ITPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh. SIBIIEHME CAaMOMHIYKLIMHU. OJIEKTPOJIBHXKYILIAS — CUJa
CaMOWHIYKIIUH.

DHEPrust MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE TNPUMEHEHHE: IOCTOSIHHBIE
MAarHuThl, BJEKTPOMATrHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3IIEMEHTAPHBIX
YaCTHUL, MHIYyKIIMOHHAS 1E€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIvHUY MHIYKUMKW MAarHATHOTO TOJIS.

BzaumMopeiicTBre ABYX TPOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHue 3JIeKTPOMarHuTHOM UHIAYKIHH.

ITpasuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CUJIBI MHAYKIHUU OT CKOPOCTH W3MEHEHUS
MarHMTHOTO IOTOKA.

SIBiIeHME CAaMOMHTYKIIH.

Vuenuuecxuii sxcnepumenm, rabopamopHule pabonul

N3ydyeHrne MarHuTHOTO MOJIs KATYLIKH C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTAa HA PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM WHIYKIIHH.

Pa3nen 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

Konebarensnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJICOAHUS.
["apmonunueckue kosiebanus. Ilepuon, yactora, ammmTyaa u (asa kojeOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKUX
kosebanuii. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJCATHPHOM KOJICOATEIPbHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHWYECKUMH U
AIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHUs
HHEPrUU B UJI€ATBLHOM KOJIeOATEIHbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyieOaHUAX. BBIHYK/IEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHykIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemenHblii  TOK. CUHYCOMJAJIbHBIM MEPEMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE W JACUCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKA U
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIIEKTPUUECKON
SHEPIrUM. DKOJIOTUYECKHE PUCKHU TMPHU MPOU3BOJACTBE 3AEeKTpodHepruu. KynbTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTIUU B IOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: DIICKTPUUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUH JIEKTPOIlepe1ay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KOJeOATENIBHONW CHUCTEMBI (TMPYKUHHBIA WITH
MaTEeMaTUYECKU MASITHUK).



Habmonenue 3atyxaronmx kojaeOaHui.

HccnenoBanue cBOMCTB BHIHYXACHHBIX KOJI€OaHUH.

Hab6nronenue pe3onanca.

CBOOOHBIE JIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcnuiorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAINPSKEHUS] OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mnpu 1oCienoBaTENbHOM COEOWHEHMM PE3UCTOPA, KaTyIIKH
VMHIYKTUBHOCTH M KOHJACHCATOPA.

Mopaenb TuHUM IIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCMMOCTH MEpUOJia MajbIX KOjeOaHUil rpy3a HAa HUTH OT
JUIMHBI HUTH ¥ MAacChl Ipy3a.

HccenenoBanue NEpeEMEHHOT0 TOKA B LIETIH U3 MTOCJIEI0BATEIBHO COCAMHEHHBIX
KOHJICHCATOpa, KaTyIIKN U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE 60IHbL

MexaHnudeckue BOJIHBI, ycioBHs pacnpoctpaHenus. llepuon. Ckopocth
pacrpocTpaHeHuss M JUIMHA BOJIHBL. [lomepeuHble W TIPOJOIBHBIE  BOJIHBI.
WnTepdepenus u qudpakuus MEXaHHYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHHIE BOJHBL. Y CIIOBUS M3IYUYEHHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XX€HHUE, MPEIOMIICHUE, TOISpU3aus, AUPpaKiys,
uHTepdepenus. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3U U TeneBuacHusA. Paqnonokanms.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHu4eckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBas IWAarHOCTUKA B TEXHUKE M MEIULMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTEeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OO0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneOmtomeecs Te10 Kak HCTOUHUK 3BYKa.

Habmonenue otpakeHus U IpeIoMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeHnm U AUPPaKkui MEXaHUUYECKUX BOJIH.

3BYKOBOI PE30HAHC.

HabmtoieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH HU
4acTOTON KoseOaHuil.



HccnenoBanne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE, ITPEITIOMIICHHUE,
noJsipu3anus, tudpaxuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacnpoCTpaHEHUE CBETA B
OJIHOPOHOM cpene. JIyd cBeta. TOUCUHBIN HICTOYHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHbI oTpaxkeHus cBeTa. llocTpoenue n3oOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOIO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceeta. CroxkHbIil cocTaB 6enoro cBera. LBer.

Cobuparoniye 1 paccenBaroniue TMH3bL. ToHKas JuH3a. DOKYCHOE pacCTOSIHUE
U ONTHYECKasi cuia TOHKOW JUH3BL. [locTpoeHne n3odpaxkeHuid B cOOMpAIONINX U
paccenBaromux JguH3ax. Dopmyra TOHKOU JIMH3BI. Y BEJIMYCHUE, 1TABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€EOMETPUUECKON ONITUKH.

BonnoBass ontmka. WHTepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHMYMOB B HWHTEphEpEHITMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpaxuus cBera. JludpakiuoHHas peméTka. YCJIOBHE HaOII0ICHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM TMAJ€HUM MOHOXPOMATHYECKOrO CBETa Ha
TUPPAKIUOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpoMCTBa M IMPAKTUYECKOE MNPUMEHEHUE: OYKH, JIyIa,
doToanmapar, NPOEKIIMOHHBIA armapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEMIETKA, TOISPOUI.

Llemoncmpayuu

[IpssMONMHEHOE paCIpOCTPAaHEHUE, OTPAKEHUE U TNPEIIOMIICHUE CBETA.
OnTuyeckue mpuodOpBkI.

[lonHoe BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanre cBOMCTB M300paXKE€HUM B JIMH3AX.

Mopaenn MUKpOCKONa, TEIECKOIIA.

HaGmonenue natepdepeHnm crera.

Habmronenue nudpakiuu cBera.

Habmronenue aucnepcuu cBeTa.

[lonydeHnue cnekTpa ¢ MOMOILIBIO IPU3MBL.

[TonydeHnue cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusaiiuu cBeTa.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomaol

W3mepenne nokasaress NpesioMIIeHNs CTEKJIA.



HccnenoBanre cBOMCTB M300paXXE€HUM B JIMH3AX.
Habmronenue aucnepcuu cBeTa.

Pa3nesn 6. OcHOBBI CIeNUAJIBHON TEOPHUH OTHOCHUTEILHOCTH
[ paHuIIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [locTyaTe! criennanbHOM
TEOPUH OTHOCHUTEIBHOCTH: MHBAPHUAHTHOCTh MOJYJII CKOPOCTH CBETA B BaKyyME,
MIPUHIUIT OTHOCUTEILHOCTH DWHIITEHHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTHU. 3aMEJIJICHUE BPEMEHU U COKpaICHUE
JUTUHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl € PHEPruer U UMIYJbCOM PEISTUBUCTCKOM YaCTHUIbl. DHEPIHs
IIOKOS.

Paznea 7. KBantoBasi pusuka
Tema 1. dnemenmol K6AHMOBOU ONMUKU
®dotonbl. Dopmyina [1nanka cBa3u SHeprun POTOHA C €r0 YaCTOTON. DHEPTHUSI
U UMITyJIbC (POTOHA.
OTtkpeiTre u uccnenoBanue Gororpdexra. OnbiTet A. I'. CroneroBa. 3akOHbI

dororddekra. YpaBHenue OiHmTerHa st dportorddekra. «KpacHas rpaHuiia»
dboToaddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYeCcKOe NJeICTBUE CBETA.

TexHuyeckue yCTpOWCTBa U MPAKTUUYECKOE MPUMEHEHHE: (POTOIEMEHT,
doromatuuk, comHeuHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®dotordekT Ha YCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHETo (poTodddekra.

Ceeroauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pe3epdopia mo paccessHuIO 0 -4acTHILI.
[InanerapHas moxpens aroma. [loctynatel bopa. M3myueHune u moriyiomieHue
(GOTOHOB TpU TMepexojie aToMa C OJHOrO YPOBHSI PHEPrMM Ha ApYyroi. Buabl
criekTpoB. CIEKTp YPOBHEN SHEPTUH aTOMA BOJIOPOJA.

BousiHoBbIE cBolicTBa yacTtull. Bosnbl ne bpoitnsa. KopryckyinsipHO-BOJITHOBOM
JyaJIn3M.

CHOHTaHHOE U BBIHYXJICHHOE U3IIyUCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIN
aHaJIn3 (COEKTPOCKOMN), J1a3ep, KBAHTOBBIM KOMITIBIOTED.

Jlemoncmpayuu



Mopuenb onsita Pesepdopra.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

Habnronenue nuHeyaThIX CIEKTPOB U3IIyYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomaol

HaOmronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JI0KA3bIBAIOIIME CIOKHOCTh CTpOeHUs Anpa. OTKpbITHE
paanoaktuBHOCTH. OnbITh Pezepdop/ia no onpeneneHuto cocraBa paiiOakKTUBHOTO
u3nyuenusi.  CoiictBa  anbda-, Oera-, ramma-usinydeHus.  BrnusHue
PaJOaKTUBHOCTH Ha JKUBbIE OPTraHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpona. Hykimonnas mozpens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otorsl.

Anbda-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnan. ['amma-
U3ITy4eHHe. 3aKOH PaJIMOAKTUBHOIO pacaja.

OHeprus CBsA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledexT maccl sapa.

Snepneie peakunu. [lenenue u cuHTes Auep.

SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
AJIEPHOM DHEPIETUKH. DKOJIOTHYECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.

OnemeHTapHble YaCTULbL. OTKPBITUE O3UTPOHA.

MeTo1p1 HaOMIOIEHUS U PETUCTPAIIUH SJIEMEHTAPHBIX YaCTHUII.

®dyHIaMeHTalbHbIe B3auMOieicTBUs. ENUHCTBO (pnu3nueckoil KapTUHBI MUpA.

TexHuyeckue ycTpoucTBa M MPAKTHUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Buuibcona, siaepHblit peakTop, aToMHas 6omoa.

Llemoncmpayuu

CU€TYrK MOHU3UPYIOLINX YACTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomaol

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Pasnen 8. JiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

Oransl pa3BUTHs acTpoHOMUU. [IpuKiiagHOe 1 MUPOBO33PEHUYECKOE 3HAUEHHE
aACTPOHOMHUM.

Bun 3B&nnoro ne6a. Co3Bes3nus, spkue 3BE3MbI, IUIAHETHI, X BHUIAUMOE
JBUYKEHUE.

CosHeuHas cucrema.

Connue. ConHeuHass akTUBHOCTh. MctouHuk sHeprum CoiHua u 3BE3N.
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHKHU. Jlnarpamma «CHEKTpajbHBIA Kiacc —
CBETUMOCTB». 3BE3bl IJIaBHOM IOCIIEIO0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» I 3BE3J TIJIABHOM IOCJIENOBAaTEIbHOCTH. BHYyTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BotonnKU CoJiHIA U
3BE3/. DTallbl )KU3HU 3BE3].

Mneunsiii IlyTe — Hama I'anaktuka. [lonoxkenue u nuxenue CoJyiHLIA B
[Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpPHBIE NBIPHI B AIpaAX
TaJIaKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobyieMbl aCTPOHOMUM.

Vuenuuecxue nabnooenus

HaGmronenuss HeBOOPYEHHBIM TIIA30M C WCIIOIH30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPENCIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31us1 CEBEpHOIro MOJyIIapus U IPKUE 3BE3bI.

HaGmronenus B Teneckon Jlynbl, muianet, Mieunoro I1yTu.

O0o0marmee NOBTOPEeHUe

Ponp ¢usumku w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIPHON M TUYECKOM chepax AeSITEIHPHOCTH YeJI0OBEKa, POIb K MECTO (PU3UKH U
aACTPOHOMHUU B COBPEMEHHOW HAyYHOUH KapTHHE MHUPA, poJib (PU3MUECKON TEOpru B
dbopMHpOBaHUU MPECTABICHUN O (PU3NYECKON KapTUHE MUPA, MECTO (PU3NYECKON
KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAY4YHOIO
NO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, runoresa, (Quanyeckas BeIUYMHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelmleHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
GbyHKIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKIHWH HA OCH KOOPAWHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOHBIC DJIEMEHTAPHBIX (QYHKIUN, MPU3HAKK MOAOOUS TPEyTrOJIbHUKOB,
onpe/eseHue MIONIaaAn MITOCKUX GUryp u o0bEma Tell.

buonoeus: snexTpuueckue SBICHUS B JKUBOW Mpupoje, KoiebaTembHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUSA B )KUBOW MPUPOJIEC, TEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPATIbHBIN aHAN3.



l'eoepagusa: wmarHWTHBIE TIOMIOCA 3€MJIM, 3JIEKA MArHUTHBIX Py,
dhoTOoCHEMKA 36eMHOM TTOBEPXHOCTH, MPECKa3aHUE 3eMIICTPSICEHUH.

Texnonocus: NWHUAM DIEKTPOINEpEAady, TEHEPATOP MEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENIb, WHAYKIHMOHHASA I1€Yb, pajaap, PaguoONpUEMHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
COJIHEUHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune ydeOHOTO Tpenmera «®Dusnka» Ha YPOBHE CpPEIHETO OOIIEeTo
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECIIEYUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHUS yueOHOro npeamera «Pu3nka» J0IKHBI
OTpakaTb TOTOBHOCTb M CIHOCOOHOCTh OOY4YaroIIMXCS PYKOBOACTBOBATHCSA
c(OpMUPOBAHHON BHYTPEHHEW MO3MLMENW JIMYHOCTH, CHCTEMOM IEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHHUX  yOEXJEHMI, COOTBETCTBYIOLINX
TPaJUIIMOHHBIM HEHHOCTSM POCCUUCKOro OOIIECTBAa, PACHIMPEHUE KU3HEHHOTO
ONBITA M OIBITA ACATEIBHOCTH B MPOLECCE PEaTU3allii OCHOBHBIX HAIIPABICHUN
BOCIIMTATEIIBbHOU JEATEIbHOCTH, B TOM YHCJIEC B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMH 00YYarOIerocsi Kak aKkTUBHOTO U
OTBETCTBEHHOTO YJIEeHa POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLIEYETOBEUECKUX  TI'yMaHUCTHYECKUX U
JEMOKPATUYECKUX [IECHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oO11ecTBa, y4acTBOBaTh B CAMOYMPABICHUH B 00pa30BaTeIbHON OpraHU3alliy;

yYMEHHUE B3aUMOJICHCTBOBATh C COLMAJIbHBIMU UHCTUTYTAMH B COOTBETCTBUU C
uX (PyHKUMAMU U HA3HAUECHHUEM;

TOTOBHOCTb K T'YMAHUTAPHOM U BOJIOHTEPCKOU 1EATEIBHOCTH;

2) IaTPpHMOTHYECKOI0 BOCIIUTAHMA:

c(OpMHUPOBAHHOCTH POCCUNCKOMN IPa’KIaHCKON WACHTUYHOCTH, MATPUOTU3MA;

LIECHHOCTHOE OTHOIIECHHE K TIOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIXKCHUSIM
POCCUHCKHX YUEHBIX B 001acTU (PU3UKHU U TEXHUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAlMI0 U TPUHUMATh OCO3HAHHBIE PELICHHUS,
OPHUEHTHPYSCh Ha MOPAJIbHO-HPAaBCTBEHHBIC HOPMBI M LICHHOCTH, B TOM 4YHCIIE B
NEATEIbHOCTH YYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEro;

4) 3cTeTUYeCKOT0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIFOYAsl SCTETUKY HAy4YHOI'O TBOPYECTBA,
IpUCYIIETO (PU3NYECKON HAYKE;

5) Tpy10BOI0 BOCIIMTAHMS:



UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHalbHON esATENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyiel mpodeccCuu 1 pearTn30BbIBATh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
(pU3KMKYU Ha IPOTSKEHUU BCEH KU3HU;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

c(OpPMUPOBAHHOCTh HKOJIOTMUYECKON KyJIbTYphl, OCO3HaHHE TJ100aIbHOTO
XapakTepa 3KOJOTMYECKUX MTPOo0IIeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE JIEHCTBUNA B OKPYXKAIOILIEH Cpelie Ha OCHOBE
3HAHMA LEJIeW YCTOMYUBOrO pa3BUTHUS YEJIOBEUECTBA;

paclIMpEeHHUE OMbITa JEATEIbHOCTH SKOJOTMYECKOM HANpaBJIEHHOCTH Ha
OCHOBE UMEIOLINXCS 3HAHUU 10 (PU3HKE;

7) IEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3UUECKOIN HAYKH;

OCO3HAaHUE LIEHHOCTU HAYYHOU JESATENbHOCTH, TOTOBHOCTH B IPOLECCE
U3y4eHUs (PU3UKHU OCYIIECTBISITh IPOEKTHYIO U UCCIIE0BATENbCKYIO ACSITENbHOCTD
VHIUBUyQJIBHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiicCTBUSA
ba3oBble JJornueckue aeiicTByA:
CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aAKTyalW3upoBaTh  MpoOIiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh UENU JEATEIbHOCTH, 3aJlaBaTh IMapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI,;
BBISIBJISATH  3aKOHOMEPHOCTM W MPOTHUBOPEYUS B  PacCMATPUBAEMBIX
(bU3UYECKUX SBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ Y4ETOM aHalv3a UMEIOIIUXCS
MaTepHUaIbHbIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJIIM, OLICHUBATh PUCKU MOCIEACTBUHN AEATEIBHOCTH;
KOOPJAMHUPOBATH U BHITIOJIHATH PA0OTY B YCIIOBUSX PEaIbHOTO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/JICUCTBU,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTeJbCKHe 1eHCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIKOYEBBIMU IOHATUSMU U METOAAMHU
(bU3nYECKON HAYKH;



BJIa/IeTh HAaBBIKAMHU Y4eOHO-MCCIIEI0BATENbCKON U MPOSKTHON AESITebHOCTH
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY HOUCKY
METOJIOB peUIeHHs 3aAad (U3MUECKOTO COJAEpKaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METO/0B IO3HAHUS;

BIaJeTh BUAAMU JESATEIBHOCTH IO TOJyYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpEeTalliy, MPeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3IMYHBIX YYEOHBIX
CUTYalUsX, B TOM YMCJIE MIPH CO3[JaHUM Y4EOHBIX IPOEKTOB B 001aCTU (DU3HKY;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ pelIeHus, HaXOIUTh apryMEHTHI JJIs T0Ka3aTeIbCTBa CBOUX
YTBEPKJICHH, 3a71aBaTh TapaMETPhl U KPUTEPUHN PELICHUS;

aHAIM3UPOBAaTh TMOJYYEHHBbIE B XOJE€ PpELICHUS 3aJauyd pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
yCIIOBHSIX;

CTaBUTh U (opMyJIuMpoOBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHON
JeSITEIbBHOCTH, B TOM YHUCJIE IPU U3YYEHUH (DUBHUKY;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

yMEThb TMEPEHOCUTh 3HaHUA MO (PU3MKE B MPAKTUYECKYI0 O0OIacTh
KHU3HENIeATEIIbHOCTH;

yMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTb OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYyCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pa6oTa ¢ unpopmaunmeii:

BJIaJI€Th HABBIKAMU MOJy4eHHUs HH(OpMaruu (HU3NYECKOro COAEpKaHUS W3
UCTOYHHUKOB PAa3HbIX THIIOB, CAaMOCTOSITEJIbHO OCYILECTBIIATh IOUCK, aHaJM3,
CHUCTEeMATHU3alMI0 W HHTEPIpeTanuio HHOOpPMALMKA Pa3IUYHBIX BUAOB U (HOpM
IpEJICTaBICHHUS,

OLIEHUBATh JOCTOBEPHOCTH HH(OpMaIu;

UCTOJb30BaTh  CPEACTBA  HMH(POPMALMOHHBIX U  KOMMYHHKALMOHHBIX
TEXHOJOTHIM B PEUICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a]1a4 ¢ COOMI0ICHNEM TPEOOBaHNN SPrOHOMUKH, TEXHUKH 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX U STUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0€e30ITaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJAEP)KAaHUS B PA3IMYHBIX Qopmarax ¢
y4€TOM HazHayeHHs] HHPOPMAIIUHU U LIEJIEBON ayJUTOPHUH, BBIOUpPAs ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaInu3alllu.

KoMMyHHKATHBHBIE YHHBePCAJIbHbIE YUeOHbI€e TeiiCTBUA:
OCYIIECTBIISATH OOIIEHUE HAa ypOKax (PU3UKHU U BO BHE-YPOUHOU JIEATEITLHOCTH;
pacmo3HaBaTh NPEANOCHUIKH  KOH(MDJIMKTHBIX CHUTyalludi W CMsT4YaTh
KOH(JIMKTHI;



pPa3BEPHYTO M JIOTUYHO H3JaraTb CBOI0 TOYKY 3pPEHHUS C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MMOHUMAaTh M MCIIOJb30BaTh NPEUMYILECTBA KOMAaHIHOM M WHIWBUYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKY M METOIbl COBMECTHBIX JEUCTBUU C YUETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKIOI0 WICHA KOJIJIEKTUBA,;

MPUHUMATh  LEJIM  COBMECTHOM  JEATENIbHOCTH, OPraHU30BbIBATH W
KOOPJAWHUPOBATH JIEUCTBUS IO €€ NOCTMIKEHUIO: COCTABIIATh IUIAH JICUCTBUU,
pacmpeniensaTh poJii ¢ Y4€TOM MHEHMH YYaCTHMKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM paloTHI;

OIICHMBATh KaYECTBO CBOETO BKJIA/Ia M KAXKJOTO YYACTHUKA KOMAaHIbI B OOIITHH
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIE MPOEKThI, OLECHUBATH MAEHU C IMO3ULIUU HOBHU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh [MO3UTUBHOE CTPATETHUYECKOE IIOBEJACHUE B Pa3JIUYHBIX
CUTYaIUsIX, IPOSIBIISATH TBOPUECTBO U BOOOPAKEHHE, OBITHh HHUITHATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE YYeOHbIE NelCTBHA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENbHYIO JESATENBHOCTh B 00JacTH
(U3MKM M acCTPOHOMMHM, BBIABIATH MPOOJEMBI, CTaBUTh MU (POPMYIUPOBATH
CcOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEUICHUS PacdYETHBIX M KadeCTBEHHBIX
3aJ1a4, [JIaH BBIMOJIHEHUS MMPAKTUYECKONW paboOThl ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

pacIupsATh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JINYHBIX NPEATNIOYTEHUN;

JenaTh OCO3HAHHBIA BHIOOp, AapryMEHTHpPOBaTh €ro, Oparb Ha ce0d
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO JPyAMLMHM B oO0JacTu
(pU3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENIbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B AESTEIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJaJE€Th  HABbIKAMU  IIO3HABATEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJIbTATOB U
OCHOBAaHUM;

UCIOJIb30BaTh MPHUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYalliH, BHIOOpa BEPHOTO
peleHus;



yMETh OIIEHWBATh PUCKH W CBOECBPEMEHHO TMPUHUMATHh PEIIEHUS IO WX
CHUKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHAIHW3€ pPe3yJbTaTOB
JIeSITEIEHOCTH,

IPUHUMATH Ce0sl, MOHNMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHaIW3€ pPe3yJbTaTOB
NEeSATeTLHOCTH;

pHU3HaBaTh CBOE MPABO W MPABO APYTUX HA OMIHOKH.

B mporiecce nocTrkeHUs IMYHOCTHBIX Pe3yIbTaTOB OCBOSHUS MIPOTPAMMBI IO
dbuzuke IS YPOBHS CpeIHEro ooOmero oOpa3oBaHus Yy OOydaromuxcs
COBEPIIICHCTBYETCS AMOITMOHATbHBIN WHTEJICKT, MIPEAMOIaTr AFO I
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEAEHHE, CIOCOOHOCTh AAaNTUPOBATHCS K
YMOIIMOHATBHBIM U3MEHEHHSIM U MIPOSBIIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlUH, BKIIOYAIOIICH CTPEMIICHHE K JOCTIKEHUIO e U
yCrexy, ONTHMU3M, WHUIIMATHBHOCTHh, YMEHHUE JEHCTBOBATh HUCXOJS M3 CBOUX
BO3MOKHOCTEH;

IMIIATHH, BKIIOYAIOIICH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
IpYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUU OOIIEHHUS, CIHOCOOHOCTh K
COUYBCTBHIO U COTIEPEIKNBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAWBATh OTHOIIICHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

NPEJIMETHBIE PE3YJIBTATBI

K koHity o0yuenus B 10 kiaacce nmpeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUYAIOIITUXCS YMEHUN:

JEMOHCTPHUPOBATh Ha MPUMEpax pojib U MecTo (U3NKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B PAa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOM JIETEIIbHOCTH JIIOJIEH;

YYUTHIBATh TPAHUIBI TPUMEHEHHS W3YyYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKA, UHEPIIMAIbHAs CUCTeMa OTCYETa, aOCOMIOTHO TBEPOE TEIO,
UJICAIBHBIN Ia3, MOJEIIM CTPOCHUS I'a3oB, )KUJAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYCCKUH 3apsij] MPU PEIICHUH (PU3NIECKUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHHS (TIPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJSPHO-KUHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA U



ANEKTPOAMHAMHUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHHE,
CBOOOJIHOE MaJI€HUE TEJI, IBHXKEHHE MO OKPYKHOCTH, MHEpLUs, B3aUMOJEHCTBHE
Ten, auddys3usi, OpOyHOBCKOE ABUKEHHUE, CTPOCHHE XKHUAKOCTEH M TBEPABIX Te,
u3MeHeHue o0béMa Ted MpU HarpeBaHUW (OXJIaXKIEHHM), TEIJIOBOE pPaBHOBECHE,
UCIIAPEHHUE, KOHJCHCALUS, IUIABJIICHUE, KPUCTAILIM3AlUs, KUIICHUE, BIIAXKHOCTH
BO3/1yXa, ITOBBIICHUE JABJICHUA I'a3a NPHU €r0 HArPEBAHUM B 3aKPBITOM COCYJE,
CBSI3b MEX/y ITapaMeTpaMH COCTOSIHUS a3a B M30IPOLECCAX, AIEKTpU3ALMUS TEN,
B3aUMO/JICCTBUE 3aPSJIOB;

OMUCHIBATh MEXAHUYECKOE JIBMXKEHHME, MCIOJb3ys (PU3NYECKHUE BEIUYMHBI:
KOOpAMHATA, MIyTh, NEPEMEIIECHUE, CKOPOCThb, YCKOPEHHME, Macca Teja, Cuia,
VMITYJIbC T€JIa, KUHETUYECKasl DHEprus, NMOTCHUHAIbHAS JHEPIUs, MEXaHWYECKas
paboTa, MexaHM4YeCKas MOIIHOCTb, MpPHU ONHMCAHUU TPABUIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3YEMbIX BEJIMYMH, WX OO0O3HAYEHUS M €IUHHUIIbI,
HaXoJUTh (OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUYHHY C JIPYTUMU
BEJIIMYMHAMU;

ONMCBHIBATh M3YYECHHBIE TEIJIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SBIICHMUS,
UCTIIONB3Ysl (U3MUECKHE BEIWYHMHBI: JaBICHHME Trasza, TeMIeparypa, CpeaHss
KMHETUYECKAs DHEPIUs XaOTUYECKOrO JBMXKEHUS MOJIEKYJ, CPEAHEKBaApaTUYHAas
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThbl, BHYTPEHHSAS HSHEprus, padoTa rasa,
KOA(P(QUIIMEHT TMOJIE3HOTO JEWUCTBUS TEIUIOBOTO JABHUTATeNsl; MPH OMHCAHUU
IOPaBWJIBHO TPAKTOBAaTh (DUBUYECKUH CMBICT HUCHOJB3YEMBIX BEIUYHMH, HX
0003HaUE€HUS W E€OUHUIBI, HAXOAUTh (OPMYIIBI, CBS3BIBAIONIME JIAHHYIO
(bU3UYECKYIO BEJIMUHUHY C APYTUMH BEIMUUHAM;

ONUCHIBATh U3YUYEHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUYECKHE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3MUECKUE BEIMYUHBI: AJIEKTPUUECCKUI 3aps,
AIIEKTPUYECKOE T0JIe, HANPSKEHHOCTD M0, NOTEHINAJI, PA3HOCTh NOTEHIMAJIOB;
Opy ONHCAHWM TPABWIBHO TPAKTOBATh (PU3WYECKUM CMBICI HCIOIb3YyEMBIX
BEJIMYMH, MX OOO3HAUYECHMS] M EJUHMIIBI; YKa3blBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JTaHHYI0 (PU3NYECKYIO BETUUYHMHY C IPYTUMH BEJIMYNHAMY;

aHAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U IIPUHLMIIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXPAaHEHHMS MEXAHUYECKOW DJHEPTUM, 3aKOH COXPAHEHUS HWMILYJIbCa,
NPUHLHNIN CYNEPNO3ULINUNA CHJI, HPUHUMUII PABHOIPABUS HHEPLHUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJSIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEIHEH KMHETHUYECKOM YHEPTUM TEIUIOBOIO JABUKEHHS MOJIEKYI C
a0COJIFOTHOM TeMIiepaTypoi, EPBbIN 3aKOH TEPMOAUHAMUKH, 3aKOH COXPAHEHUS
JJIEKTPUYECKOTO 3apsia, 3akoH KysloHa, mpu S3TOM pa3invyarh CJIOBECHYIO
(GOpMyYIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BbIPAKEHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSACHSATH OCHOBHBIE MPUHITUIIBI IEHCTBUS MAILIUH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacCHOr0 MCIOJIB30BaHUS B MOBCEIHEBHOM
KU3HH,

BBINIOJIHATh OKCIIEPUMEHTHI IO HUCCIEAOBAHUIO (PU3MYECKUX SBJICHUM U
MPOLIECCOB C HCIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHUU, MPU 3TOM
dbopmynupoBath npodieMy/3anady u TUIOTE3y y4eOHOTO AKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000pY10BaHMsl, TPOBOAUTD OIBIT U (OPMYJIUPOBATH
BBIBOJIBL;

OCYILIECTBIISATh NMPSIMbIE U KOCBEHHBIE U3MEpPEHUsI (U3HUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (PU3NYECKUMHU  BEJIUYHMHAMH  C
UCIIOJIb30BAaHUEM TNPSIMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY,
(bUKCUPOBATH PE3YIbTATHI MOJTYYEHHOU 3aBUCUMOCTH (PU3HUECKUX BEJIMYUH B BUJIE
TaONIUI U TpauKOB, JIeJaTh BHIBOBI MO PE3yJIbTaTaM HCCIEA0BAHUS;

co0iroAarh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEIECHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOrOo SKCIEpUMEHTa, Y4eOHO-HMCCIEeNOBATENIbCKOW U MPOEKTHOM
JESATEIbHOCTH C MCHOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB U JIA0OPATOPHOIO
000pya0BaHUS;

pemate pacu€THbIE 3aJaud C SBHO 3aJaHHONW (DU3MUECKON MOJIENblo,
UCTIONB3YS (pr3MUecKne 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaIM3a YCIOBHS 3aJa4u
BBIOMpaTh (PU3NUYECKYI0 MOJIEIb, BBIJACIATh (DU3NUECKUE BEIUYUHBI U (POPMYJIBI,
HEOoOXoauMbIe JJisd €€ pelIeHHs, TPOBOJUTh PAacy€Thl U OLEHUBATH PEATbHOCTH
MOJIyYeHHOTO 3HAYeHUS (PU3UUECKON BEJIMYUHBI,

pelaTh Ka4eCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HEITPOTHBOPEUYUBYIO
LEMOYKY PACCY’KIEHUH C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
busnueckue BICHUS;

MCITI0JIb30BATh MIPH PEIICHUH YYEOHBIX 3a/1a4 COBpEMEHHbIE HGOPMAIIMOHHbIE
TEXHOJIOTHH [IJIsl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETAUUN U NPEICTABICHUA
y4eOHOW W HAy4YHO-TIOMYJIAPHOM WH(GOpMALMU, TOIYYCHHOM W3 Ppa3IUYHbIX
UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATD MOIyYaeMyI0 HH(OPMALHUIO;

NPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKU, 00BbSICHEHUE MTPOLIECCOB OKPYKAIOIIEr0 MUPA, B pa3BUTHE TEXHUKH
1 TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 11O (PU3MKE B TOBCEIHEBHOM KU3HU AJIs
obecnieyeHrss 0€30MaCHOCTH IPH OOpaIlleHUU C MPUOOpaMU U TEXHUUYECKUMU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHHUS HOPM SKOJOTHYECKOTO
MOBECHUS B OKPYIKAIOIIEH Cpeie;



paboTath B TIpYyIIE C BBIIOJHEHUEM pPa3JUYHbIX COLHMAIBHBIX POJIEH,
IUTAHUPOBaTh pPabOTy TPYMNIbl, PALMOHAIBHO PACIpEAeNsaTh OOS3aHHOCTH U
IUIAHUPOBATH JIESTENBHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQKJI0T0 U3 YYACTHUKOB I'PYIIIbI B PEIICHUE PACCMATPUBAEMON ITPOOIIEMBI.

K xoH1ty o0yuenus B 11 ki1acce npeIMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y 00YHAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTo (U3uKu B (HopMHpOBaAHUU
COBPEMEHHOW HAy4YHOM KapTHHBI MHMpA, B Pa3BUTHUM COBPEMEHHOW TEXHHUKU U
TE€XHOJIOTHH, B INPAKTUYECKOW NEATEIBHOCTH JIIOJEH, LIEJIOCTHOCTh M E€IUHCTBO
(u3nYECKOM KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIN JIEKTPUUECKUM 3apsJ, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, JIEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJI€Jb aTOMHOIO siipa NMpPH PEIIEHUU (PU3UUECKUX
3azay;

pacro3HaBaTh (pU3NUecKe sBICHUS (TIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHU U KBAHTOBOW (DPM3UKH: IIEKTPUUYECKasi MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, JJICKTPOMAarHUTHasT WHAYKLUUSA, JEHCTBHE MAarHUTHOIO TIIOJsA Ha
IPOBOJAHUK C TOKOM M JIBWXKYIUMHCS 3apsl, JEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPAacHpOCTPAaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHHUE,
uHTepdepennus, audpakuus W TONSPU3ALUS  CBETa, JTUCIEPCUs CBETa,
dboTtoanekTpudeckuii 3PhexT (hoTodrddhexT), cBeTOBOE AaBieHNUE, BOSHUKHOBEHUE
JMHENYaToro CIEKTpa aToMa BOJXOPOJA, €CTECTBEHHAas M MCKYCCTBEHHAas

PaauOaKTUBHOCTb;
ONKCHIBATh W3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPHUYECKYI0  IPOBOJUMOCTh  Pa3jIUYHBIX  Cpel) U

AIIEKTPOMArHUTHBIE sIBJIEHUS (TIPOLIECCHI), UCHOJIb3Ysl (PU3NYECKHUE BEITUUYHHBIL:
AIEKTPUYECKUIN 3apsil, CHJIAa TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, DIIEKTPUUYECKOE
COTNPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIIas cuiia, paboTa TOKa,
WHIYKIUST MarHUTHOrO Mojisi, cwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTb
KATyLIKHA, 3HEPrUsl 3JEKTPUYECKOIO0 M MAarHUTHOTO IOJEH, NEpUOJ M YacToTa
KojeOaHuii B KoseOaTenTbHOM KOHTYpe, 3apsil U CHiIa ToKa B IIpolecce
FapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHUM, (HOKYCHOE pacCTOSHUE U
OTNTHYECKasl CHJIa JIMH3BI, TIPH OMHCAHWUU TPABWIBHO TPAKTOBATh (DU3UUECKUN
CMBICJT HCTIOJB3YEMbIX BEJIMYMH, WX OOO3HAYEHWsS W €IUHUIIBI, YKa3bIBaTh
(bopMyJIbL, CBA3BIBAIOIINE JAHHYIO (PM3UUECKYIO BETMUMHY C APYTUMH BETUUHMHAMMU;

ONUCHIBATh H3YYECHHBIE KBAHTOBBIE SBICHHUS M TMPOLECCHl, HCMOJIb3Ys
bu3nueckue BEIMYMHBI: CKOPOCTh B3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHUOJ MOTypacnaaa, SHEPTUs CBSI3U



aTOMHBIX fJ€p, MPH OINHUCAHUU NPABWIBHO TPAKTOBaTh (U3MUECKUN CMBICI
UCIIOJIb3YEMBIX BEIMYHMH, MX OOO3HAUYEHHS M EIUHHIIBI, YKa3bIBaTh (POPMYJIBL,
CBS3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEIWYMHY C JAPYTUMHU BEIUYHMHAMU,
BBIUUCIIATH 3HAaU€HNE (PU3MUECKON BEIIMUUHBL;

aHAJIM3UPOBaTh (PU3UUECKHUE MPOLECCHl U SABIECHUS, UCIONIB3Ys (PU3NUECKUE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATENIBHOIO U MMAPATUIEIBHOTO
COCAUHEHHsI TNPOBOJHUKOB, 3akOoH Jlkoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOU
VMHIYKIWH, 3aKOH IPSIMOJIMHEHHOTIO PaCIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHHS CBETa, ypaBHeHUE ODWHINTeWHa i pororddekra,
3aKOH COXPAaHEHUS HDHEPIUHU, 3aKOH COXPAHCHUS HMITYJIbCA, 3aKOH COXPaHEHUs
AIIEKTPUYECKOTO 3apsA/ia, 3aKOH COXPaHEHWs MacCOBOI'0 YHCIA, MOCTynarsl bopa,
3aKOH PaJMOAKTUBHOIO pacnaja, Mpu 3TOM pas3iindaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTUYEeCKO€ BBIPAKEHHE M YCJIOBHUS (TpaHULBbI, OOJIACTH)
PUMEHUMOCTH;

ONpEIENATh HAIIPABIEHUE BEKTOPAa MHIYKIIMM MAarHUTHOI'O MOJISl POBOJIHHUKA
C TOKOM, cuJibl Ammnepa u cuisl JlopeHua;

CTPOUTh M ONHCHIBATH H300paXKEHHE, CO3/1aBaeMO€ IIJIOCKHM 3epKalioM,
TOHKOMW JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEN0BAHUIO (PU3NYECKUX SIBJICHUN U
IIPOLIECCOB C HCIIOJIb30BAHUEM IPSAMBIX M KOCBEHHBIX HM3MEPEHUM: MPU 3TOM
dbopmynupoBath npodieMy/3anady u TUIOTE3y y4eOHOTO AKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEIJIOKEHHOTO 000pY10BaHMs1, IPOBOAUTH OIBIT U (POPMYJINPOBATH
BBIBOJIBL;

OCYIIECTBJISATh NPSMBIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEJIMYUH, IPU
TOM BBIOHMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHsS] W HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEI0BATh 3aBUCUMOCTH (PU3NUYECKUX BEJIMYMH C UCIOJIb30BAHUEM IPSIMBIX
U3MEPEHUI: MPU ATOM KOHCTPYHMPOBAaTh YCTAHOBKY, (DUKCHpPOBATh PE3YJIbTAThl
MOJyYeHHOM 3aBUCUMOCTH (DM3MUYECKUX BEJIWYUH B BUAE TaOnMil U TpaduKoB,
Jie1aTh BBIBOJIBI 10 PE3YJIBTATAM HCCIIEOBAHUS;

co0iroAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOTO SKCIEPHMEHTa, Y4YeOHO-MCCIEN0BATENbCKOM U IPOEKTHOM
JESATEIIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOMCTB U J1IAOOPaTOPHOIO
000pyI0BaHUS;

pemiate pacu€THbIE 3aJayd C SBHO 3aJaHHONW (DU3MUECKON MOJIENblo,
UCHOJB3YS (pU3MUECKHE 3aKOHBI U IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aa4l
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NUECKUE BEIUYMHBI U (OPMYJIBL,
HEOOXOUMbIE NIl €€ pelIeHUs, MPOBOAUTH Pacué€Thl M OLICHUBATh PEAJbHOCTH
MOJIy4YE€HHOTO 3HaUY€HUs (PU3HUECKON BEIIMYUHBL;



pelaTh Ka4eCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTUYECKU HETPOTHBOPEUUBYIO
LEMOYKY PACCY’KIEHUH C OMOpOM Ha HM3yYECHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
bu3ndecKue SBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE UH(POPMALIMOHHBIE
TEXHOJIOTHH [UJIsl TIOMCKA, CTPYKTYPUPOBAaHMsI, MHTEPIPETALUN U IPEICTABICHUS
y4eOHOW W HAy4YHO-TIOMYJIAPHOM WH(GOpMALMU, TOIYYCHHOM W3 Ppa3IUYHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBAThH MOIyYaeMyI0 HH(OPMALHUIO;

OOBACHATh MPUHLMNBI JEHCTBUS MAIUUH, HOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX 0€30MacCHOr0 MCHOJIb30BAaHUS B OBCEJHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3UKE B IOBCEIHEBHOM KU3HU AJIs
oOecrieueHuss 0€30MacHOCTU MpU OOpallleHWHu C MNpudopaMu U TEXHUUYECKUMHU
YCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOTrO
MIOBEJCHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TpyINIE C BBIIOJHEHUEM pPAa3IUYHbIX COLMAJIBHBIX pOJIEH,
IUIAHUPOBaTh pabOTy TpyNIbl, PALMOHAIBHO pACHpENEsaTh OOS3aHHOCTH U
IUIAHUPOBATH JIESTEIBHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aJI€KBaTHO OLIEHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHNUE pPacCMaTpUBAEMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uugpoBbIe
Ne n/m P Kontpoabnbsie IIpakTnueckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Paznean 1. DU3UKA U METO/IbIl HAYUYHOI'O ITO3HAHUSA
1.1 ®u3uKa 1 METObl HAYYHOT'O MTO3HAHUS 2 bubmorexa [IOK
’ A Y https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
but6mmoreka [IOK
2.1 Kinemaruia > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2 Humasika 7 https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
23 3aKOHBI COXpaHEHUS B MEXaHUKE 6 1 1 hitps://m.cdsoo.rw/7f4 1672
Hroro no pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bu6nuoreka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 O 10 1
CHOBBL TEPMOAHMHAMIIH https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHUSI BEUIECTBA. 5 bu6nuoreka [IOK
’ dazoBbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazaeny 24
Paznen 4. DJIEKTPOJIMHAMUKA
bubmunoreka LIOK

4.1 JIeKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTosiHHBIN JIEKTpUYECKHUI TOK. TOKH B 12 bubmuoreka [IOK

’ Pa3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KJIACC

KosaunyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uugpoBbIe
Ne i/mn P Konrtpoabusie IIpakTHueckue (idpp )
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoTsbI
pecypcebl
Paznea 1. JIEKTPOANHAMUKA
11 MarunuTtHoe noje. JeKTpoMarHuTHas 1 1 3 bubmmoreka [JOK
' WHIYKIUS https://m.edsoo.ru/7f41¢c97c¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
)1 MexaHu4ecKHe U AIEKTPOMAarHUTHBIC 9 1 bu6nuoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4yecKkHe U 3JEKTPOMarHUTHBIE 5 | bubmmoreka [JOK
’ BOJIHEI https://m.edsoo.ru/7f41¢97¢
Bbubmunoreka LIOK
23 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTHU

31 OCHOBBI crielIUaIbHOU TEOPUH 4 1 bubmmoreka [JOK
OTHOCUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAaHTOBOU OMTUKHU 6 bubmorexa OK

https://m.edsoo.ru/7f41c97¢
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bubmunoreka LIOK

4.2 C 4
ThoctHe atoma https://m.edsoo.ru/7f41c97c¢
but6mmoreka [IOK
4.3 A 5
TOMHOE PO https://m.edsoo.ru/7f41c97c¢
Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMUU U aCTPOPU3UKH 7 bubmorexa OK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pa3nen 6. OBGOBLIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maro1iee MOBTOPEHUE 4 ngg;f::;;gg}i 41c97c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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