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HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3uke 0a30BOTO ypOBHS Ha YyPOBHE CpPEAHEr0 OOIIero
oOpa3zoBaHMsl pa3paboTaHa Ha OCHOBE IMOJIOKEHUH U TpeOOBaHUN K pe3yibTaTam
OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHON porpaMmel, mpeacTaBieHHsx B @I'OC COO, a
Takke C ydéroM deaepanbHON pabouell HporpaMMbl BOCHUTaHUS M KOHLEIIUU
npenojaBanust ydeOHoro mnpeamera «@Pusnka» B 00pa3oBaTEIbHBIX OPTraHU3AIUAX
Poccuiickoii @enepannu, peanu3youmx OCHOBHbIE 00pa30BaTEIbHbIE TPOTPAMMBI.

CopnepxxaHue mnporpaMMmbl 10 (U3MKE HAmpaBleHO Ha (opMupoBaHHE
€CTECTBEHHO-HAYYHOUM KapTUHBI Mupa obyuatomuxcs 10—11 xmaccoB mpu 00ydeHUU UX
¢u3znke Ha 0a30BOM YypOBHE Ha OCHOBE CHCTEMHO-JESATEIBHOCTHOIO MOIXOa.
[Iporpamma mo ¢uszuke coorBercTByeT TpeboBaHusiM GI'OC COO k miIaHUpyeMbIM
JUYHOCTHBIM, TPEIMETHBIM W METalpeAMETHbIM pe3yJbTaTaM OOy4YEeHHUs, a TaKkKe
YUUTBHIBAET HEOOXOJUMOCTh pealu3allid MEXIPEAMETHBIX CBsA3ell (Qu3uku C
€CTECTBEHHO-HAYYHBIMU YYEOHBIMU MpeAMeTaMH. B Hell omnpenemnstoTcss OCHOBHBIC
e u3ydeHus GU3NKM Ha YpPOBHE CpeaHEro ooiiero o0pa3oBaHus, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (GU3HKHU: TUYHOCTHBIE, METapEeIMETHBIE, PEIMETHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma mo Qu3nKe BKITIOUYALT:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 6a30BOM YPOBHE, B TOM

YuCIie MPeAMETHBIE PE3yIbTaThl M0 roJaM 00y4eHHUs;

e coJepxkaHue yueOHoOro npeamera «Dusnkay mo rojgaM 00yudeHus.

®du3nka Kak Hayka 0 HamOoJiee OOIIMX 3aKOHAX MPUPOJBI, BHICTYIAs B KaueCTBE
y4eOHOro mpeaMeTa B HIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIAJl B CHUCTEMY 3HAHHUN 00
okpyxatomeMm wupe. [IKonpHBIE Kypc QU3UKH — CHCTEMOOOpa3yIOmMid s
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (DU3UUYECKUE 3aKOHBI JIekKAT B
OCHOBE TMPOIIECCOB M SIBICHHWI, H3ydyaeMbIX XUMHEWU, Ouosorueu, Qusnyeckoin
reorpaduelr U actpoHomueil. Vcmnonp3oBaHue M aKTUBHOE MpUMEHEHHE (HU3HUECKUX
3HaHUU OIpenessieT XapakTep W pa3BUTHE Pa3HOOOpa3HbIX TEXHOJOTUH B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, TMOJIYYEHHS HOBBIX MaTE€pHalIOB C
3a/laHHBIMU CBOMCTBaMU U Jpyrux. M3yueHue (PU3MKUM BHOCUT OCHOBHOHM BKJIaa B
(opMHpOBaHUE €CTECTBEHHO-HAYYHON KAPTUHBI MUpA 00y4aroluxcs, B popmMupoBaHue
YMEHUH NPUMEHSTh HAay4YHbIA METOJ MO3HAHUS IpPHU BBIIOJIHEHHMH HMH Y4eOHBIX
UCCIIEJOBAHUM.

B ocHoBy kypca ¢usuku Uisi YpOBHSI CpEeIHEro 0oO0IIero o0pa3zoBaHUs MOJIOKEH
PAI UAEH, KOTOPbIE MOXKHO paccMaTpUBaTh KaK MPUHLUIIBI €T0 TOCTPOESHUSI.

Hoes yenocmnocmu. B COOTBETCTBHM C HEW Kypc SBISETCA JIOTMYECKU
3aBEpUIEHHBIM, OH COACPXKHUT MaTepual M3 BCEX pa3lieloB (PU3UKH, BKIIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (DU3HKHU.



Hoesn cenepanuzayuu. B cooTBeTCTBUM € HEM MaTepuas Kypca GU3NKu 00beAUHEH
BOKpYr (Qu3nueckux Teopuil. Begymum B Kypce sBusiercs  (QopMupoBaHUE
NPEICTAaBICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEILIECTBE U IOJIE.

Hoesa eymanumapusayuu. EE peanmusanuss MNOpeanoyiaraeT HCIOIb30BaHUE
IYMaHUTapHOTO MOTEeHIIHaja (U3NYECKON HAyKH, OCMBICIIEHUE CBA3HM PAa3BUTHUS (HU3HKU
C pa3BUTHEM OOIIECTBA, a TakKXe€ C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH H
AKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoes npuknaonou nanpasnennocmu. Kypc U3k npeamnojaraeT 3HaKOMCTBO C
IIUPOKUM KPYTOM TEXHUYECKHUX U TEXHOJIOTMYECKUX MPHIIOKEHUN MU3yYEHHBIX TEOPUI
Y 3aKOHOB.

Hoes  skonoeuzayuu  peanusyercsd  IMOCPEICTBOM  BBEACHMSI  DJIEMEHTOB
coliepKaHUsl, MOCBSIIEHHBIX 3KOJOTMYECKHM MpOoOJeMaM COBPEMEHHOCTH, KOTOpPbIE
CBSI3aHBI C pA3BUTHEM TEXHUKH M TEXHOJOTHH, a Takxke OOCYXACHHS MpoOiIeM
paloHaIbHOIO IPUPOIOTIOIB30BAHUS U SKOJIOTHUYECKON O€30MaCHOCTH.

CrepXHEBBIMU 3JIEMEHTaMU Kypca (U3MKM Ha YPOBHE CpEAHEro oOUIero
oOpa3zoBanusi sBIsIOTCS  (Gu3nueckue Teopud ((popmupoBaHue NPEICTABICHUNA O
CTPYKTYpE NOCTpOEHHUs (PU3MYECKON Teopuu, poju (PyHIAMEHTaIbHBIX 3aKOHOB M
MPUHIUIIOB B COBPEMEHHBIX MIPEACTABICHUAX O NPHUPOJAE, I'PAHHLAX NMPUMEHHUMOCTU
TEOPUH, JUISI ONTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJIEHUI U MPOLECCOB).

CurcTeMHO-eSATeNIbHOCTHBIN MOAX0A B Kypce (PU3MKU peaau3yeTcs MPekIe BCEro
3a CYET OpraHU3alMU SKCIIEPUMEHTAIBHON AeSTENbHOCTU 00yyatomuxcs. Jlius 6a30Boro
YpOBHI Kypca (U3MKA — 3TO  HCHOJb30BAHHWE CHCTEMBI  (PPOHTAJIBHBIX
KPaTKOBPEMEHHBIX 3KCIEPUMEHTOB U J1a0OpaTOPHBIX pabOT, KOTOPHIE B MPOrpaMMe IO
¢busrke 00beIMHEHBI B OOIINI CIIMCOK YYCHUYECKUX MPAKTUYECKUX padboT. Brinenenue
B YKa3aHHOM Il€peuHe J1abOpaTOPHBIX padOT, IPOBOAUMBIX Il KOHTPOJSI U OLICHKH,
OCYULIECTBJISIETCS YYaCTHUKaMU 00pa30BATEIbHOIO Mpoliecca UCXOAs U3 0COOEHHOCTEN
TUTAHUPOBAHMS M OCHaIeHUs KabuHeTa ¢usuku. [Ipu »ToM obecrieunBaeTcsi OBIaICHUE
OOy4JaloIUMUCS YMEHHUSIMH TPOBOAUTH KOCBEHHBIE HW3MEPEHUs, HCCIICJOBAHUS
3aBUCUMOCTEHl  (M3MYECKUX BEIMYMH U IIOCTAHOBKY OIIBITOB IO TMPOBEPKE
PEIJI0KEHHBIX TUIIOTES.

bosibiioe BHUMaHUE yAENsAETCs PELICHUIO PACUETHBIX U KaY€CTBEHHBIX 3a1a4. [1pu
3TOM JJI1 Pacy€THBIX 3aJa4 IMPUOPUTETOM SBISIIOTCA 3aJa4d C SIBHO 3aJaHHOMU
¢usnyeckol  MOJEIbIO, TO3BOJSIONIME NPUMEHATh  HM3YYEHHbIE  3aKOHbI U
3aKOHOMEPHOCTH KaK U3 OJIHOTO pasjieia Kypca, TaK U MHTETPUPYS 3HAHUS U3 Pa3HBIX
paznenoB. [l KaueCTBEHHBIX 3aJady MPUOPUTETOM SIBIISIIOTCA 3aJaHKsl HA OOBSICHEHHE
MPOTEKaHUsl (PU3MYECKUX SIBIICHUU M IMPOIECCOB B OKPYKAIOIIEH XKU3HH, TpeOyrolue
BbIOOpa (HU3MUECKON MOJENHN I CUTYalluU TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsimu GI'OC COO k maTepuanibHO-TEXHUYECKOMY
o0ecnieyeHn0 y4eOHOro mporecca 0a30Bbli ypOBEHb Kypca (U3MKM Ha YPOBHE
cpenHero o0uiero 0opa3oBaHus JOJIKEH U3Y4YaThCs B YCIOBUAX MPEAMETHOTO KaOuHeTa
GU3MKK WM B YCIOBHUSX HWHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-



Hay4YHOro nukiaa. B kabuHeTe (Pu3MKKM MOMKHO OBITH HEOOXOIUMOE JIabopaTOpHOE
o0opyaoBaHWE IS BBITIOJIHCHHSI YKa3aHHBIX B IpOrpaMMme Mo (HHU3MKE YUCHUUICCKUX
PAKTHICCKUX pabOT M IEMOHCTPAIIMOHHOE 000PYI0BaHUE.

JlemoHCTpannoHHoe 000pyaoBaHUEe (HOPMHUPYETCS B COOTBETCTBUU C MPUHITUTIOM
MUHUMAJIBHON JIOCTAaTOYHOCTH M OOECMeYMBAaeT TIOCTAHOBKY TEPEYUCICHHBIX B
nporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAIMil IS MCCIENOBAHUS H3y4aeMbIX
SIBJICHHH W TPOIIECCOB, YMITUPUIECCKUX U (PYHIAMEHTAJIbHBIX 3aKOHOB, MX TEXHHUYECKHX
IIPUMEHEHU .

JlabopaTopHoe oOoOpyJoBaHWE IS YYEHHUYECKUX  MPAKTUYECKUX  padoT
dbopMupyeTcsl B BUJIe TEMATUHYECKUX KOMIUIEKTOB U 00ECIIEYMBACTCS B pacu€Te OJHOTO
KOMIUJIEKTa Ha JABYX oOOydalomuxcsa. TeMaThudeckue KOMIUIEKTh J1abopaTOpHOTO
000pyIOBaHUS JOJDKHBI OBITh TOCTPOSHBI HAa KOMIUIGKCHOM HCIOJIb30BaHUHU
AQHAJIOTOBBIX U ITU(PPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM
B BHJIe IIU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMHU 1EJIIMHU U3y4eHUS] PU3UKHU B 001IeM 00pa30BaHUU SBIISIFOTCS:

e (opmupoBaHHME MHTEpECA M CTPEMJICHHUS 00YUYAIONMINXCS K HAYYHOMY M3yYCHHUIO

IPUPOBI, PA3BUTHE UX MHTEILIEKTYaIbHBIX U TBOPUYECKHUX CITOCOOHOCTEH;

e pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJE TIO3HAaHWS W (POopMUpOBaHHE
UCCJIeI0BATEILCKOTO OTHOIICHUS K OKPYKAIOUTUM SIBIICHUSM;

e (opmupoBaHHe HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa H3y4YEHHUS OCHOB
CTpPOSHHUS MaTepuu U QyHTaMCHTAIBHBIX 3aKOHOB (DU3UKH;

e (QopMupoBaHUE YMEHUU OOBACHSITH SBJICHUS C WCIOJIb30BaHUEM (PU3UUECKUX
3HAHWM ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHue TpeACTAaBICHUN O PpOJNU (PUIUKU IS PA3BUTUA JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTmwkeHne STHUX IIeJiell 00ecreunBaeTCsl pPEIICHUEeM CICAYIONUX 3a1ad B

npolecce u3ydeHus Kypca GU3NKN Ha ypOBHE CPEHEro 001ero oopa3oBaHus:

e TmpuoOpeTeHNEe CUCTEMBbI 3HAaHMK 00 OO0mUX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHUAX, BKJIIOYAS  MEXAaHHWKY, MOJICKYJApHYIO  (U3HKY,
ANEKTPOINHAMUKY, KBAHTOBYIO (DU3HMKY M 3JIEMEHTHI aCTPOPU3HKHY;

e (opmMupoBaHHE YMEHHI NPUMEHATh TEOPETUUECKHE 3HAHUS JJIST OOBSICHEHUS
bu3nUecKuX SBICHUN B MPUPOJIC W ISl IPUHATHS MPAKTUICCKUX PEIICHUN B
MMOBCEIHEBHOM KM3HH;

e OCBOCHHE CIOCOOOB PEIICHUS PA3IMYHbIX 33/1a4 C SBHO 3aJaHHON (hU3UUECKOil
MOJIENbIO, 3a/1a4, MOAPA3yMEBAIOIINX CAMOCTOSITENIbHOE CO37aHme (hU3HUECKOn
MOJIEJTH, aJICKBAaTHON yCIIOBUSM 3a/1a4H;

e TMOHUMaHHWE (UBMUYECKUX OCHOB U TMPHUHIIUIOB JICUCTBUS TEXHUYCCKUX
YCTPONCTB M TEXHOJIOTMUECKUX IPOILIECCOB, MX BIIUSHUS Ha OKPY>KAIOMIYIO

cpeay,



e OBJAJCHHE METOJaMH CaMOCTOSATEIHHOTO IUJIAHUPOBAHHUS U MPOBEACHUS
(¢uU3NYECKUX OKCIEPUMEHTOB, aHalu3a W WHTEpHIpeTanuu WHPOpMAaIUH,
onpeaeneHus JOCTOBEPHOCTH MOTYYEHHOTO pe3yJIbTaTa;

e CO3JaHUE YCIOBUM MU DPa3BUTUS YMEHHM IPOEKTHO-HCCIIEIOBATENIBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusyuenne ¢Qusuku (0a30BbIi ypOBEHb) Ha YpPOBHE CpEeIHEro OOIIero
oOpazoBanust orBogutcst 136 yacos: B 10 kitacce — 68 yacoB (2 yaca B Henento), B 11
Kiacce — 68 yacoB (2 Jaca B HEJICIIO).

[Ipenmaraembiii B mporpamme 10 (GU3HKE TMEPEUYCHb JIAOOPATOPHBIX U
OPaKTUYECKUX paboT SABISETCS PEKOMEHJOBAaHHBIM, YUYWTENb JENaeT BbIOOD
npoBeleHUusT J1abopaTOpHBIX pabOT W ONBITOB € YYETOM HHIUMBHUIYATbHBIX
0COOEHHOCTEH 00yYarOIMUXCS.



COIEPKAHUE OBYUEHUSA
10 KITACC

Paznes 1. ®u3uka 1 MeTOAbI HAYYHOT' O MO3HAHUSA

®usuka — Hayka o npupone. Hayunele MeTOAbI MO3HAHUS OKPYXKAIOLIETO MUpA.
Ponp oskcmepuMeHTa M TEOpMHM B MPOLECCE MO3HAHUS IPUPOIABI. ODKCIEPUMEHT B
dusuke.

MopenvupoBanue (U3MYECKUX SBICHUW W TMporeccoB. HayuyHbie THUMOTE3HI.
dusnyueckre 3aKOHbI W TEOpUH. ['paHUIBl MPUMEHUMOCTH (GU3HUYECKUX 3aKOHOB.
[IpuHIUII COOTBETCTBUA.

Ponb u Mecto pusuku B popMUpOBaHUHN COBPEMEHHOM HAYYHOI KapTUHBI MUpa, B
IIPAKTUYECKON JEATEIBHOCTH JIIOIEH.

Jlemoncmpayuu

AHanoroBble ¥ IU(PPOBHIE U3MEPUTETbHBIE PUOOPHI, KOMIIBIOTEPHBIE TATYUKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aABWKeHHE. (OTHOCUTEIBHOCTh MEXAHMYECKOTO  JIBHXKCHUSI.
Cucrema orcuéra. Tpaekropusi.

ITepemenienue, CKOpocTh (CpefHsiE CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHUE MAaTEepHaIbHOM TOYKH, WX MPOCKIMU HA OCH CHCTEMBI KOOPAWHAT.
CrnoxxeHue nepeMeIeHN U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PpPaBHOYCKOPEHHOE MPSMOJIMHEWHOE HBIKeHHE. [ 'paduxu
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U MEPEMENICHUS MATEPUAIbHOM
TOYKH OT BPEMEHH.

CBobOosHOE TasieHne. Y CKOpeHue CBOOOHOTO MaeHuUS.

KpuBonuuennoe nemxenue. [[BUKeHHEe MaTEpUATIBHOM TOUYKHU IO OKPYKHOCTH C
IIOCTOSTHHOM IO MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAsT CKOPOCTh. [lepron
U yactoTa oOpainieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: CIUAOMETP, ABUKECHUE
CHApS/I0B, LICTIHBIE U PEMEHHBIE NIEPEAYN.

Jlemoncmpayuu

Mopgens cHCTEMBI OTCYETA, WILTIOCTPALUS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBIDKCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AyX€E U B Pa3pEeKEHHOM NPOCTPAHCTBE.

HaGnronenne paBwkeHUs Tema, OpOLIEHHOTO TIOA VYIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaeHUs.

Hanpagnenune ckopocTu pu ABM>KEHUH MO OKPY>KHOCTH.



Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomul

N3yueHne HEpaBHOMEPHOTO JBHXKEHHS C LEJIbIO OINPEICIICHUS MIHOBEHHOU
CKOpOCTH.

UccnenoBanne COOTHOWIEHUS MEXAY IYTAMH, NPOWJICHHBIMH TEJIOM 34
MOCJIEIOBATEIBHBIC PABHBIC MPOMEXKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JIBUKECHUU C
HAYaJIbHOM CKOPOCTBIO, PABHOU HYIIIO.

N3yuyeHne nBUKEHUS MIAPUKA B BA3KOM KUJIKOCTH.

N3yuenue aBuxkeHuUs Temna, OpOUICHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuka

IIpunnun orHocurensHocTH 'anmunes. Ilepseiit 3akoH HeroTroHa. MHepuuanbHble
CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunnun cynepno3uuun cui. Bropoit 3akon HeroToHa nist
MaTepuaibHOU TOUKU. Tpernii 3akoH HproTOHA 1151 MaTepranbHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuia tsoxectu. [lepBas kocmuueckasi CKOpOCTb.

Cwuia ynipyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl TpeHusi (mokosi, cKoJjibkeHusi, kaueHusi). Cuna tpenus. Cyxoe
Tperue. Cuiia TpeHUs! CKOJIbXKEHUs U cuiia Tpenus mokosi. Koaddumment tpenns. Cuna
CONPOTHUBJIEHUS MTPU ABUKECHHUU TEJIA B )KUAKOCTHU WJIU Ta3e.

[TocTtynarenbHOE U BpalllaTebHOE JBMKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CUJTbI OTHOCUTENBHO OCH BpaiieHud. [liedo cuibl. Y caoBus paBHOBECUS
TBEPAOIO Tea.

TexHuyeckne yCTpOWCTBA U MPAKTHYECKOE MPUMEHEHHUE: MOJUIMITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEPIUN.

CpaBHeHHE MacC B3aUMOAECHCTBYIOMINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cuit.

CrioxeHne cuiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopmaIuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBbEME U TTAJICHUM.

CpaBHeHUE CUII TPEHUSA MOKOSI, KAUYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomul

N3yuenune aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CHJI YOPYTOCTH, BO3HUKAKOIIMX B TPYKUHE U
pEe3MHOBOM 00pa3iie, oT ux aedopmariuu.

HccnenoBanue ycnoBuii paBHOBECUS TBEPIOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3axonvl coOXpaneHusn 6 MexaHuKe



Nmnynbe MatepralibHOM TOUYKH (Te€a), CUCTEMbI MaTEepHAIBHBIX TOUEK. MMITyIbe
CWJIbl M U3MEHEHHUE HMITyJlbCca TeJa. 3aKOH COXpAaHEHUs HMIyJibca. PeakTUBHOE
JBUKEHHUE.

PaboTa cusibl. MOIITHOCTD CHJTBI.

Kunernueckass 5sHeprusi MaTepHalibHOM TOYkH. TeopemMa 00 HW3MEHEHUU
KUHETUYECKOU IHEPTUU.

[ToTenmumanpHas 3Heprus. [loTeHnumanbHas >HEpPrus ynpyro aehopMHUpPOBAHHON
npyxuHsbl. [loTeHnanbHas YHEPTUs Teaa BOJIU3U MOBEPXHOCTH 3EMITH.

[ToreHnmanbHbie U HEMOTEHIMATbHBIE CUIbI. CBsI3b PabOTHl HEMOTEHIMAIBHBIX
CHJI C HW3MCHEHHEM MEXAHWYECKOM DSHEPIHMU CHUCTEMbI TEl. 3aKOH COXPaHCHUS
MEXaHUYECKON IHEPTHH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuuecknue YCTpPOWCTBA M IPAKTUYECKOE MPUMEHEHHUE: BOJOMET, KOIED,
MPY>KUHHBIN MTUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexoa NOTeHIIMATILHON YHEPTUU B KHHETHYECKYIO M 0OpaTHO.

Yuenuueckuii sxkcnepumenm, 1abopamopusie padbomul

N3ydenne abOCOMIOTHO HEYNpPYroro yaapa ¢ TMOMOUIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBs3u pabOTHI CUJIBI ¢ U3MEHEHHEM MEXaHUYEeCKOW HHEpruu Tena
Ha MPUMEPE PACTSHKEHUSI pE3UHOBOTO JKI'yTa.

Paznen 3. MousiekyisipHast Gu3nKa 1 TEPMOAMHAMUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETHUYECKOM TEOPUU M HUX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. [Auddysus. Xapakrep JBMKEHHS U
B3aUMO/JICCTBHUS YACTHUI[ BELUIECTBA. MOJIENIM CTPOEHUS Ta30B, KUAKOCTEU U TBEPIBIX
Tel U OOBSACHEHHE CBOMICTB BEIECTBA HAa OCHOBE 3THUX Mojeieid. Macca u pa3mepsl
mosekyn. KonnuectBo BemectBa. [loctosiHHas ABoraipo.

TemnoBoe paBHOBecue. Temmneparypa u e€ wusmepenue. lllkama temmneparyp
Llenbcus.

Mogens upeanbHoro raza. OCHOBHOE ypaBHEHHUE MOJICKYJISIPHO-KMHETHUYECKOU
TEOPUU UJICATIBHOTO ra3a. AOCONIOTHAs TEMIIepaTypa Kak Mepa CpeIHe KMHETUUYECKOM
SHEPrUM TEIUIOBOTO ABMKEHHUs 4dacTtull ra3a. lllkama tremneparyp KensBuna. ['azoBbie
3aKoHbl. YpaBHeHne MeHnneneeBa—Knanelipona. 3akoH [lanpToHa. M3ompoueccsl B
UJIeaTbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM BelecTBa. [ padguyeckoe mpeacTaBieHue
U30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckne ycTpoicTBa M MPAaKTHYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu



OnbITHI, AOKa3bIBAKOIINE JUCKPETHOE CTPOEHUE BEIIECTBA, (POTOrpaPUu MOJIEKYI
OPraHUYECKUX COCIUHCHUM.

OmnbiThl 10 U PY3UN KUAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mopaens onbita IlTepHa.

OnbIThI, TOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOIEKYIIPHOTO B3aUMOICHCTBUSL.

Mogens, WIUTIOCTpUpPYIOIIas IPUPO1y JaBICHHUS ra3a Ha CTEHKHU COCY/a.

OnbITel, WUIIOCTPUPYIOIIUE  yYPaBHEHHE  COCTOSHHMS — HMACAIBHOTO  Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

Omnpenenenre Macchl BO3/lyXa B KJIACCHON KOMHATE Ha OCHOBE U3MEpPEHUI 00bEMa
KOMHATBI, JABJICHHS U TEMIIEPATyphl BO3AyXa B HEl.

HccnenoBanne 3aBUCMMOCTH MEXKIy MapaMeTpaMy COCTOSIHUSI PpPa3peKeHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepMoanHamMuueckass cucremMa. BHYTpEHHSsI DSHEPrusi TEPMOAMHAMUYECKON
CUCTEMBI M crocoObl €€ m3MeHeHus. KomnuecTBo TeruoTel U padoTta. BHyTpeHHss
SHEPrusi OJHOATOMHOIO MAEAIbHOTO rasa. Buasl Teronepeaadu: TEILIONPOBOJAHOCT,
KOHBEKIIMS, U3JIyYEHHUE. Y IeJIbHAs TEIUIOEMKOCTH BellecTBa. KoimuecTBo TEMIOTH pH
Teronepeaaye.

[Tonsitue 006 amumabatHOM mporecce. [lepBwiif  3aKOH  TEPMOJIWHAMUKH.
[Ipumenenue mnepBOro 3akoHa TEPMOAMHAMUKHM K u3omporeccam. ['paduueckas
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPOJIE.

TeroBble MamuHbl. [IpuHIMNOBL qedcTBUA TeIOBbIX MamuH. [IpeoOpa3oBanus
SHEPrUU B TEIUIOBBIX MammuHaX. KoahduimueHnT mone3Horo ACHCTBUS TEIUIOBOU
mamuHbl. [ukn KapHo u ero xo3¢p@dUIMEHT MOJE3HOTO IEHCTBUA. DKOJOTHYECKUE
po0JIeMbl TEMIOIHEPTETUKHY.

TexHnueckne yCTpOWCTBA U MPAKTUUECKOE MPUMEHEHHE: IBUTATENIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAUIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3meHeHue BHYTpEHHEHW 3HEPruM Tella MPU COBEPIICHUU PaOOThI: BBUIET MPOOKHU
u3 OyTBUIKU O] JEHCTBUEM CKATOTO BO3JyXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOKe
MyTEM TpeHUst (BUACOIEMOHCTpAIIHS).

N3MeHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypsl) Teaa IpH TeIlonepeaaye.

OnbIT 0 aAabaTHOMY PACIIMPEHUIO BO3/1yXa (OMBIT C BO3IYIIHBIM OTHUBOM).

Mogenun mapoBoil TypOWHBI, ABUTATEIsT BHYTPEHHETO CrOpaHMs, PEAKTUBHOTO
JIBUTATE.

Vuenuyeckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue yaenpHON TENI0EMKOCTH.



Tema 3. Acpecammnsie cocmoanusa eeuwyecmea. Dazoevie nepexoovl

ITapooOpa3oBanne u KoHaeHcamus. Mcmapenwe u kuneHue. AOCOIIOTHaAsS u
OTHOCHUTEJIbHAsT BJIAXXHOCThb BO3Ayxa. HacelmeHHsli mnap. YJelbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnuueckue u amopdubie Tena. AHU30TPOIUS CBOWCTB
kpuctaioB. JKunakue kpuctawibl. CoBpeMeHHble Marepuanbl. [lnaBnenwe u
KpUCTAIIU3AIMs. Y IeibHas TerioTa miaBieHus. Cyonmmarus.

YpaBHEHUE TEIJIOBOTO OajaHca.

TexHudyeckre yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: THUTPOMETp |
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU MOJYYEHUS COBPEMEHHBIX MATEPHUAIOB, B TOM
YHUCJIC HAHOMATEPHUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX TTAPOB.

Kunenue npu noHW>KEHHOM JTaBJICHUMU.

Cnoco0bl U3MEpEeHUSs BIAKHOCTH.

Habmronerune HarpeBaHus | IUIABJICHUS KPUCTAIMYSCKOTO BEIICCTRA.

JleMOHCTpalnust KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepenne OTHOCUTENBLHOW BIAXKHOCTH BO3/1yXa.

Paszpneu 4. DiaekTpoaMHaMHuKa
Tema 1. Inekmpocmamuxa

DJeKTpu3aluus Tell. DJIEKTpUUECKud 3apsal. JBa BuAa SJIEKTPUUECKUX 3apsiioB.
[IpoBOOHMKH, NUDJIEKTPUKH U MOJYINPOBOJAHUKH. 3aKOH COXPAHEHHMS JIEKTPUUYECKOTO
3apsaa.

B3aumopeiictBue 3apsanoB. 3akoH Kyrnona. TodeuHBI 3IEKTpUYECKU 3apsl.
Onextpuyeckoe  mnone.  Hanpsok€HHOCT — 3mekTpuyeckoro  noisid.  ITpuHiun
CYyHEPHO3ULINU JIEKTPUUECKUX TTOJIeH. JINHUN HANIPSKEHHOCTH SJIEKTPUUECKOTO TOJIS.

PabGora cun snekrpocrarnueckoro mnossi. [lorenmman. PazHocTe moOTEHIIMANOB.
[IpOBOOHMKM W JOUPNEKTPUKKA B DJIEKTPOCTATUYECKOM Ioje. JlMdmeKkTpudeckas
IIPOHULAEMOCTb.

OnexktpoémkocTs. KoHaeHcaTop. OIeKTpOEMKOCTh IIIOCKOrO KOHAEHCATOpa.
OHeprus 3apsHKEHHOI0 KOHIEHCATOpa.

TexHuueckrue YCTpOWCTBA U IPAKTUYECKOE IPUMEHEHHE:  DJIEKTPOCKOIL,
ANEKTPOMETP,  BJEKTpOCTaTHUECKas  3aluTa, 3a3eMJIEHUE  3JIEKTpOnpuOOpOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN alllapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MMPUHLUII IEUCTBUSA 3JIEKTPOMETPA.

B3anmonenicTBre Ha3IEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

IIpOBOJHUKH B JIEKTPOCTATUYECKOM IIOJIE.



DIIEKTPOCTATUYECKAS 3aIUTA.

JIMDNEKTPUKH B DIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOIIAJX IIJIaCTHH,
PACCTOSIHUS MEXAY HUMHU U JUDJIEKTPUUECKON ITPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOI0 KOHAEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomut

N3mepenne 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 31exkmpuveckuii mox. Toxu 6 paziuunvix cpedax

DJIEKTPUYECKUN TOK. Y CIOBUS CYILIECTBOBAHUS YJIEKTPUUYECKOrO TOKA. ICTOUYHMKHN
Toka. Cuna Toka. [I0CTOSHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 yyacTKa LEenH.

ONEeKTpUYECKOE  CONPOTUBJIEHUE.  YJIEJIBHOE  CONPOTHBJIEHUE  BELIECTBA.
ITocnenoBarenpHOE, MapalIEIbHOE, CMEIIAHHOE COEIMHEHHE IIPOBOIHHUKOB.

Pabora  smekrtpuueckoro  Toka.  3akoH  JDkoyms—Jlenna.  MoiHOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTpOABMKYIIAsL CHJIa U BHYTPEHHEE CONPOTUBIECHUE MCTOYHUKA TOKA. 3aKOH
Oma a5 momHOM (3aMKHYTO#) AsekTpudeckoi nenu. KopoTkoe 3aMbIKaHKE.

ONeKTpoHHast MPOBOJMMOCTE TBEPABIX METAIUIOB. 3aBUCUMOCTH CONPOTHUBIICHUS
METAJIJIOB OT TemnepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKHAN TOK B BaKyyMme. CBONMCTBA DJIEKTPOHHBIX ITYYKOB.

[TomynpoBoauuku. CoOCTBEHHAs! M MPUMECHAs! TPOBOAUMOCTh HOJTYTIPOBOJHUKOB.
CaoiicTBa p—n-nepexoza. IlomynpoBogHuKOBBIE TPHUOOPHI.

OJIEKTpUYECKHU  TOK B pacTBOpax W pacIiulaBax  JJIEKTPOJIMUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.

DnekTpudyeckuid TOK B razax. CaMOCTOATENbHBI U HECAMOCTOATENbHBIN pa3psl.
Momnnus. I1nasma.

TexHHUecKre yCTpOKWCTBAa U NPAKTUYECKOE PUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTar, ICTOYHUKHU TOKA, 3JIEKTpPOHArpeBaTesIbHbIe TPUOOPDI, JIEKTPOOCBETUTEIBHBIC
npuOOpBl, TEPMOMETP  CONPOTUBJIEHUS, BAaKyyMHBId JUOJA, TEPMHUCTOPHl U
(doTope3nCcTOphI, MOTYIPOBOAHUKOBBIN U0/, FAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HaIIPSKEHUS.

3aBUCHUMOCTb  CONPOTUBJIEHUS UWIMHAPUYECKUX NPOBOJHHUKOB OT JUJIMHBI,
IIOIIA/IM MOTIEPEYHOI0 CEUYECHMS U MaTepHraa.

CMmelaHHOE COeIMHEHNUE MTPOBOIHUKOB.

IIpsmMoe  m3MepeHHMe  IEKTpPOABMXKYyIIeW cuwibl. KopoTkoe — 3amblkaHuE
rajqbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCHUMOCTb CONPOTHUBIIEHUS METAJJIOB OT TEMITEPATYPBHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii pa3pst U NpOBOAUMOCTD BO3/1yXa.



OOHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopnsie pabomoi

N3yueHne cMemaHHOr0 COEIMHEHNS PE3UCTOPOB.

W3mepenue HIEKTPOABIKYIIEH CHIIBI HCTOYHMKA TOKA WU €ro BHYTPEHHErO
CONPOTHUBJICHUS.

HaOnronenue snexrposusa.

MeknpeaMeTHbIe CBSI3H

N3ydenue kypca pusuku 6azoBoro ypoBHs B 10 kjlacce oCyIIecTBIsSETCS C y4ETOM
coliepKaTesIbHbIX MEKITPEAMETHBIX CBSI3el C KypcaMu MaTeMaTHUKU, OUOJIOTUHU, XUMUH,
reorpaduu U TEXHOJOTHUH.

Meowcnpeomemnvie nowsamusi, CBS3aHHBIE C HM3YYEHHMEM METOAOB HAy4YHOIO
NO3HAHMS: SIBJICHHUE, HAYYHBIA (DaKT, runoresa, (pu3nyueckas BEIUUYHMHA, 3aKOH, TEOPHs,
HaOJII0IeHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJEIb, U3MEPEHHUE.

Mamemamuka: pelieHue CUCTEMbl ypaBHEHUH, JIMHEWHAs (QyHKuus, napadoina,
runepOosa, X rpaduKu U CBONCTBA, TPUTOHOMETPUYECKUE PYHKIMU: CUHYC, KOCUHYC,
TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI M HX
IPOEKIMU Ha OCH KOOPJIUHAT, CII0KEHNE BEKTOPOB.

Buonocusa: mexaHndyeckoe IBM)KEHHME B JKMBOM mpupone, aud¢ysus, ocMmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BHUJIbI TEIUIONEPEAAUU, TEIJIOBOE PAaBHOBECHE),
ANEKTPUYECKHUE SIBJICHUS B dKUBOM IPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJEKYJ, MOJb
BEIIECTBA, MOJISIpHAsi Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEN, KUAKOCTEH U ra3oB,
ANEKTPUUECKUE CBOMCTBA METAIIIOB, JIEKTPOIUTHYECKAs AUCCOLIUALINS, TalbBaHUKA.

l'eocpagpus: BnaxXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE ABUKEHUI C MCHOJb30BAHUEM MEXAaHU3MOB, YUET
TPEHUS] B TEXHHUKE, NMOJAIIUITHUKH, HCIOJIb30BAHME 3aKOHA COXPAHEHUs HMIIyJbCca B
TEXHUKE (pakeTa, BOJOMET U JpPYyrue), ABUraTellb BHYTPEHHETO CrOpaHUs, MapoBas
TypOuHa, OBITOBOM  XOJOJWIBHUK, KOHJUIMOHEP, TEXHOJOTUM  MOITY4YEHUs
COBPEMEHHBIX MAaTEepUajoB, B TOM YHUCJIE HAHOMATEPHAIOB, M HAHOTEXHOJOTHUH,
AIIEKTPOCTATUYECKAsl 3allliTa, 3a3eMJIEHHUE JJICKTPONpUOOpPOB, KCEPOKC, CTPYHHBIN
OPUHTEP, DJEKTPOHArpeBaTeiIbHbIE MPUOOPHI, AJIEKTPOOCBETUTENbHBIE MPHOOPHI,
rajlbBaHUKA.

11 KUIACC

Pa3znen 4. JaekTpoanHaMmuka

Tema 3. Maznummnoe none. IneKmpomazHUmMHAA UHOYKYUA

ITocrossHHBIE MarHuThbl. B3aMMOAEUCTBHE MOCTOSHHBIX MAarHUTOB. MarnutHoe
nose. Bektop MarHUTHOM MHAYKUUU. [IpuHIMI Cynepno3uiMy¥ MarHUTHBIX ITOJIEH.
JluHnn MarHUTHOM MHAYKUMHM. KapTuHa JWMHAM MarHUTHOM MHAYKIMM — TOJIA
ITIOCTOSIHHBIX MAarHUTOB.



MarauTHoe noJie MPOBOJIHUKA ¢ TOKOM. KapTuHa JIMHUNA WHIYKIMA MarHUTHOTO
MOJs JUIMHHOTO MPSIMOrO NPOBOJHHWKA M 3aMKHYTOIO KOJIBIIEBOTO MPOBOJIHUKA,
KaTymku ¢ TokoM. OnbIT Opcreaa. BzanmoaeincTere MpoBOIHUKOB C TOKOM.

Cuiia Amniepa, €€ MOAyJIb U HalpaBJICHUE.

Cuna Jlopenna, €€ MOIynb W HampaBieHUE. J[BMKEHUE 3apsiKEHHOW 4YacTUIBI B
OJIHOPOJHOM MarHuTHOM mosie. Pabota cuiibl Jlopenua.

SIBiieHME 3NEKTPOMArHUTHOM MHAYKIMU. [[OTOK BEKTOpa MArHUTHOW MHAYKLHH.
DIIEKTPOJBIKYIAsl CHJIA UHAYKIUU. 3aKOH 3JI€KTPOMAarHuTHOM MHIYyKIMU Papanes.

BuxpeBoe nanekTpuyeckoe moJie. ONEKTPOABMKYIIas CHJIAa MHAYKUAA B
IIPOBOJHMKE, IBMXKYILEMCS IOCTYNATENBHO B OTHOPOJAHOM MarHUTHOM ITOJIE.

IIpaBuiio Jlenna.

NunyktuBHOCTh.  SIBIEHHME  CAMOMHAYKUMHU.  ODJIEKTPOABMXKYIIAs  Cuja
CaMOUHTYKIINH.

DHEprusi MArHUTHOTO TOJISI KATYIIKUA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHnuecKkne yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: MOCTOSHHBIE MArHUTBHI,
3JIEKTPOMArHUTBI,  JJIEKTPOJBUIATENb,  YCKOPUTENM  DJIEMEHTAPHBIX  YacCTHII,
VMHIYKIIMOHHAS TIEYb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MTyYKa MarHUTHBIM IOJIEM.

JIuHVMY UHIYKIIUX MarHUTHOTO MOJIS.

B3anmoneiicTBre 1ByX TPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA.

SIBiIeHME 3IEKTPOMArHUTHON UHIYKIIUU.

[IpaBuno Jlenna.

3aBUCHUMOCTh DJJIEKTPOJABWXKYILEH CHJIbI HHAYKUUUA OT CKOPOCTH W3MEHEHHS
MAarHATHOTO MOTOKa.

SIBrIeHME CAaMOMHIYKIIUU.

Vyenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

Hccnenoanue neiMcTBUSI NOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue SBICHUS JIEKTPOMAarHUTHOM UHIYKIIAH.

Pasnen S. KosieOanus 1 BOJTHBI
Tema 1. Mexanuueckue u I1eKmMpoOMAZHUMHbIE KOJ1€0AHUA
KonebarenbHas cucrema. CBOOOHBIE MEXaHWUYECKHUE KoJieOaHus. ['apMoHnueckue
konebanus. Ilepuon, yactora, ammiuryaa u ¢dasza xkonedanuil. [IpyKUHHBII MasgTHHK.
MareMaTnyeckuii MasiTHUK. YpaBHEHUE rapMOHHMYeCKHX KosieOaHuid. IIpeBpaimenue
SHEPrUM NMPU FrAPMOHNYECKUX KOJIEOaHUSX.



Konebarenbubiii  kOHTYp. CBOOOJHBIE SJIEKTPOMAarHUTHBIE KOJeOaHUS B
UJCAThHOM  KOJIEOATeIIbHOM KOHType. AHAJIOrusg MEXIy MEXaHWYECKUMH U
AIEKTPOMArHUTHBIMU Kojebanusimu. @opmyna ToMcona. 3aKoH COXpaHEHUsI SHEPTHH B
UeaIbHOM KOJieOaTeIbHOM KOHTYPE.

[IpeacraBinenre o 3aTyxawlUx KojieOaHUsAX. BhIHyXJIeHHbIE MEXaHUYECKUE
KoJjeOanus. PezonaHc. BbIHYKI€HHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHUS.

[Tepemennslil Tok. CUHYCOMIAIbHBIA TEPEMEHHBIN TOK. MOIIIHOCTH IEPEMEHHOTO
TOKa. AMIUTUTYTHOE U JEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA M HAIPSKEHUS.

Tpancpopmarop. IlpousBoactBo, mnepenaya U MOTpeOJIECHUE BIEKTPUUYECKON
DHEPruu. OKOJIOTMYECKHE PHUCKM TIPU NPOU3BOACTBE dJeKTpodHepruu. KymbpTypa
HCIIOJIb30BaHUs DJIEKTPOIHEPIUU B IIOBCETHEBHOM KU3HHU.

TexHHuecKne yCTPOMCTBA U MPAKTUYECKOE IPUMEHEHHUE: IEKTPUUECKUM 3BOHOK,
re€HepaTop NMEPEMEHHOTO TOKA, TMHUU DJIEKTpOIepe1ay.

Jlemoncmpayuu

Uccnenoanne mnapamMeTpoB KojeOaTeNbHOM CUCTEMbl (MPYKUHHBIA WU
MaTeMaTUYECKUI MasiTHUK).

Habmronenue 3aryxaromux KojieOaHHi.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmtonenue pezonanca.

CB0OOHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuminorpaMmbl  (3aBUCHUMOCTH CHJIBI TOKAa U HAIpPSHKEHUS OT BPEMEHHM) JUIst
AJIIEKTPOMATrHUTHBIX KOJICOAHUIA.

Pe3onanc mpum  mocienoBaTENbHOM — COEAMHEHWHM  PE3UCTOpPA,  KaTYIIKU
WHJIYKTUBHOCTH U KOHJIEHCATOpA.

Mopens TMHUY JIEKTPOIEPENAYH.

Vuenuueckuii sxcnepumenm, nabopamopmsvie padomul

UccnenoBanue 3aBUCUMOCTH TIEPHOJIa MAJIbIX KOJI€OaHUM rpy3a Ha HUTH OT JJIMHBI
HUTHU U MacCChI rpy3a.

HccnenoBanne nmepeMEHHOr0 TOKa B LEMM M3 IOCIEIO0BATEIBHO COCIWHEHHBIX
KOHJICHCATOPa, KaTylIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbIE GOJIHbL

MexaHnueckue BOJIHBL, ycinoBus pacnpoctpaneHus. Ilepuon.  CkopocTh
pacrpocTpaHeHus W JuIMHA BOJIHBL.  [lomepeuHble W NpPOJOJIBHBIE  BOJIHBI.
WNuTtepdepenuus u Auppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBL. YCIIOBUSI M3Iy4YEHUS BJIECKTPOMAarHUTHBIX BOJIH.
B3anmnas opuentranus BekTtopoB E, B, V B anexrpomarnutHoi BosHe. CBOMCTBa
ANIEKTPOMATHUTHBIX BOJIH: OTPa)K€HHE, MpEeIOMIICHUE, MoJspu3anus, Audpakuus,
uaTepdepenimsi. CKopoCcTh JIEKTPOMArHUTHBIX BOJIH.



[lIxana »IEKTPOMArHUTHBIX BOJIH. [IprMeHeHHE »HIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHLMIBI pauOCBSI3U U TeNeBUACHUA. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

TexHudyeckre yCTpoHWCTBA M NPAKTHUUECKOE MPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTBI, YJIbTPa3ByKOBas JMAarHOCTHMKAa B TEXHUKE W MEAUIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

O6pazoBaHue U PacIPOCTPAHEHUE MOTIEPEUHBIX U MPOIOIBHBIX BOJIH.

Konebmromeecs Teno kak UICTOYHUK 3BYKa.

HaGnronenue orpakeHus: M MPEeTOMIICHHS] MEXaHUYECKHUX BOJTH.

Ha6nronenue natepdepennnn u qudpakiiny MEXaHUYECKUX BOJTH.

3BYKOBOW pE30HAHC.

Habmntonenue cBs3u IpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJI0M M 4acTOTOM
KOJICOaHMIA.

Uccnenoanne CBOWCTB AJEKTPOMATHUTHBIX BOJH: OTpakK€HUE, MPEIOMIICHUE,
noJsispu3anys, tudpaxius, THTepPepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsMonuHeNHOE  pacnpoCTpaHEeHHE CBETa B
oaHopoaHo cpeae. JIyu cBera. ToueuHblli HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3akoHbl OTpakeHusi cBeta. I[locTpoeHue u300pakeHUl B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOoHBI TpeIOMJIEHUS cBeTa. AOCOJIOTHBIN MOKa3aTelb
npenomieHus. IlomHoe BHyTpeHHee oOTpakeHue. I[IpenenbHbll  yroia MOJHOTO
BHYTPEHHETO OTPAKCHHUSI.

Hucniepcus cBera. ClIoXKHBIN cocTaB 6eoro cBera. LIBer.

Cobuparoniue u paccenBaronue JUH3bI. ToHKas nuH3a. GOKYCHOE PAaCCTOSIHUE U
onTHYeCKas cuia TOHKOW JuH3bL [locTpoeHue wu3zo0pakeHwii B coOuparomux u
pacceuBaromux JnH3axX. DopMysia TOHKON JUH3bI. Y BEIMYCHUE, TaBAEMOE JINH30M.

[Ipenenbl NpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas ontuka. MuTtepdepennns cBera. KorepeHTHbIE MCTOUYHUKHU. Y CIOBUS
HAOJIIOICHUS] MAKCUMYMOB M MHUHMMYMOB B WHTEP(PEPEHIIMOHHON KapTHUHE OT JIBYX
CUH(]a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

HNudpakuusa ceta. JudpakuronHas pemérka. YcaoBUe HAOIIOJIECHHS TIAaBHBIX
MaKCHMYMOB IMPHU NaJCHUH MOHOXPOMATHYECKOTO CBETa Ha JUMPAKIIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHudyeckre yCTpPOWCTBA U MPAKTUYECKOE TNPUMEHEHHE: O4YKH, JIyIa,
dboToanmapaT, NPOEKIIMOHHBIN armapar, MUKPOCKOI, TEJIECKOI, BOJOKOHHAs OINTHKA,
mudpakIMOHHAS PEMIETKA, TTOISTPOUSI.

Jlemoncmpayuu



[IpssMmonuHeiHOE  pacIpOCTPaHEHUE, OTPAKEHUE W NPEIOMIICHHE  CBETA.
OnTtuyeckue MpuOOPHI.

[TomHOe BHyTpeHHEE oTpaxkeHue. Mozenb CBETOBOAA.

WccnenoBanue cBOMCTB N300payKeHU B TUH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habnronenune nunrepdepeHiyu crera.

HaGnronenue nudpaxiuu ceera.

HabGnronenue nucnepcuu cBera.

[TonmyyeHnue cnekTpa ¢ MOMOIIBIO PU3MBI.

[Tonyyenue cekTpa ¢ NOMONIbI0 JUPPAKLIUOHHON PEIIETKH.

HaGnronenue nonspusamnum cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3MepeHune nokazaress npeaoMIeHUs CTEKIIa.

UccnenoBanue cBONCTB N300pakeHUM B JIMH3aX.

HaOnronenue aucnepcuu ceera.

Pa3znes 6. OcHOBBI CIeNIUAJIBLHOH TEOPUH OTHOCUTEIBHOCTH

['pannubl NPUMEHUMOCTH KJIACCUYECKOW MexaHuku. llocTynarel crienuanbHOU
TEOPUU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOJAYJS CKOPOCTH CBETa B BaKyyMe,
MPUHIIUIT OTHOCUTEIBHOCTH DUHINTENHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMejICHUE BPEMEHU U COKpAIlCHHE
JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CB43b MAcChl C JHEPrHEHd M MMITYJbCOM PEIISITUBUCTCKON YaCTHULbL. DHEPIUs
MTOKOSI.

Paznen 7. KantoBas pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®otonbl. Popmyina [lnanka cBs3u sHEpruu (HOTOHA C €r0 YaCTOTOM. DHEprus u
UMITYJIbC (POTOHA.

OtkpoiTue u ucciaegoBanue Qorodrdpdexra. Onbitel A. I'. CronetoBa. 3aKoHBI
dotorddexra. VYpaBuenue DOitHmTeitHa s porodddekra. «Kpacnas rpanumay
dotorddexra.

JlaBnenue cBera. OnwiTel I1. H. JleGenena.

XHUMHYECcKoe IeHCTBUE CBETA.

TexHuueckue yCTpPOWCTBA W MPAKTUYECKOE TNPUMEHEHHE: (OTOIIEMEHT,
dboTOoMaTUMK, COJTHEUHAS OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oT03(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

Uccnenosanue 3akoHoB BHelIHETo GoTodddexTa.

Cseroauo.



Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopma mo paccesHUIO 0 -4acTHIIL.
[Inanerapuas monens atoma. [loctynatel bopa. M3nydenue u nornomieHue (poTOHOB
IpU MEePEexo0jie aToMa C OJIHOTO YPOBHS SHEPruu Ha jaApyroil. Bunabl cnexktpoB. CrekTp
YPOBHEMN SHEPTUHU aToMa BOJOPOa.

BonnoBeie cBoiicTBa wactuu. Bosnsl e bpois. KopryckynisipHO-BOIHOBOM
Ty aJn3M.

CHOHTaHHOE U BBIHYK/ICHHOE U31yYCHHE.
TexHuyeckne yCTpoMCTBA M MPAKTUYECKOE NMPUMEHEHUE: CHEKTPAJIbHBIA aHAJN3
(CeKTPOCKOIT), Ja3ep, KBAHTOBBIA KOMIBIOTEP.
Jlemoncmpayuu
Mogpens onbita Pezepdopaa.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HaGnronenue TMHEHYaThIX CIEKTPOB U3ITyUYEHHUS.
Jlazep.
Vyenuueckuii sxcnepumenm, 1ab6opamopusie padbomol
Habmronenue nuHeyaToro crnekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI,  JOKAa3bIBAIOIIME CIIOKHOCTh CTpPOeHMS  sapa. OTKpeITHE
paanoaktuBHOCTH. OmbIThl Pesepdopna mo ompeaeneHuio cocTaBa pagMOaKTHBHOIO
uznydenus. CBoicTBa anbda-, 6eTta-, raMmma-u3iayueHus. BiusHue paguoakTHBHOCTH Ha
YKUBBIE OPTaHU3MBI.
OTtkpsblITHE IIPOTOHA 51 HEUTPOHA. Hyxnonnas MOJIEIIb Aanpa
I'eitzen6epra—lBanenko. 3apsia sapa. MaccoBoe uucio siapa. M30Torsbl.
Anba-pacniaa. DIeKTpOHHBIM W TO3UTPOHHBIN Oera-pacman. ['amma-uznydyeHue.
3aKOH paAMOaKTUBHOTO pacnaja.
DHeprus CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledexT macchl sapa.
Anepnsie peakuun. Jlenenue u CUHTE3 SIEP.
SAnepusbrit peaktop. Tepmosinepubiii cuaTe3. [IpoOaeMbl 1 IEPCTIEKTUBHI SACPHON
OHEPreTUKHU. DKOJIOTMYECKUE aCIIEKThI IAEPHON SHEPTETUKH.
DneMeHTapHble YacTUIlbl. OTKPBITHE MO3UTPOHA.
MeTobl HAOJIIOACHHS U PETUCTPALIUU 3JIEMEHTAPHbBIX YaCTHULI.
@yH/1aMEeHTaJIbHbIE B3aUMOJEHCTBU. EMUHCTBO (pu3HUeCcKOl KapTUHBI MUPA.
TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: JO3UMETp, Kamepa
Buiibcona, simepHbiit peakTop, aToMHasi 6oM0a.
Jlemoncmpayuu
CU€TUnK MOHU3HUPYIOIIMX YACTHII.
Vuenuyeckuii sxcnepumenm, nabopamopmsvie pabomul
UccnenoBanue TpekoB yacTuil (110 ToTOBBIM (hoTorpadusim).



Paszpnes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUZMKH

Otanbl pa3BUTHUS acTpoHOMHH. [IpukiiamHOe W MHPOBO33PEHUECKOE 3HAUCHHE
ACTPOHOMMH.

Bun 3BE€3gHoro nHeba. Co3Be3nus, spkue 3BE3IBI, IUIAHETH, WX BHJIUMOE
JBUKEHHUE.

CoiniHeuHas cucrema.

Counnrne. ConHeuHas akTUBHOCTb. McTounuk sHepruu CosHua U 3BE31. 3BE3 MBI, UX
OCHOBHBIE XapaKTEPUCTUKU. JlnarpaMmma «CIeKTpaJIbHbIA KIaCcC — CBETUMOCTbY. 3BE3/bI
IJIaBHOW TMOCJIEA0BATEIILHOCTA. 3aBUCUMOCTh «Macca — CBETUMOCTBY» ISl 3BE3]
[JIaBHOW  MOCJHEAOBaTeNIbHOCTU. BHyTpeHHee cTpoeHue 3BE3n. CoOBpEeMEHHBIE
MIPEJICTABIICHHS O MPOUCXOXKACHUU U dBoMoIMK COHIA U 3BE3/T. DTalbl )KU3HU 3BE3.

Mieunsiii Ilyte — nHama [amaktuka. Ilomoxenwe u jBwxeHue CoiHIA B
lNamaktrke. Tumnbl ranaktuk. PaguoranakThuku U KBaszapbl. YUEpHBIE IBIPBI B SIpaAX
rajJaKkTHUK.

Bcenennas. Pacmiupenne Bceenennoit. 3akon Xa0O06ma. PazOeranuwe rajaakTHK.
Teopus bonpmoro B3pbeiBa. PeIMKTOBOE U3ITyUYEHHE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnooenus

HaOntonenuss HEBOOPYKEHHBIM TJ1a30M C HCIOJIB30BAaHUEM KOMIIBIOTEPHBIX
IPUIOKEHUH TSl OTIPEICTICHUS TTOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3/1usd CEeBEpHOro MOyIIapus U IPKUE 3BE3/bI.

Habnronenus B reneckon JlyHsl, mianet, Mueunoro [1yTu.

Oo0o0maroniee NOBTOPEHUE

Ponp ¢husuku u acTpOHOMUHN B 9KOHOMHYECKOU, TEXHOJIIOTHUECKOU, COIMATbHON 1
ATUYECKON cdepax AeATEIHHOCTU YEIOBEKa, POJIb U MECTO (M3UKUA U aCTPOHOMHUU B
COBPEMEHHOW HAy4yHOW KapTHHE MHUpa, poJiib (U3MUECKOW Teopuu B (POPMUPOBAHUU
NpEeICTaBICHU O (PU3NYECKOW KapTHHE MHUpa, MECTO (U3MUYECKOM KapTUHBI MUpA B
00111eM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUN O IPUPOJIE.

MeknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHA B 11 Kacce ocymiecTBIsSeTCs ¢ yuéToM
coJiepKaTelIbHBIX MEKIIPEAMETHBIX CBSI3el C KypcaMu MaTeMaTHUKU, OUOJIOTUHU, XUMUH,
reorpaduu U TEXHOJOTHHU.

Mescnpeomemnvie nonsamusi, CBA3aHHBIE C W3YYCHUEM METOJOB HAYyYHOTO
MO3HAHUSA: SIBJICHUE, HAYYHBIM (PakT, THUMOTE3a, PU3NUecKasl BEIMYUHA, 3aKOH, TEOPHS,
HaOJII0/ICHNE, SKCTIEPUMEHT, MOJICIIMPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: penieHre CUCTEMbl ypaBHEHUM, TPUTOHOMETPUYECKHE (DYHKIUU:
CHHYC, KOCHHYC, TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO,
BEKTOPbl M WX MNPOCKUWH HA OCU KOOPJHMHAT, CJIOKEHHE BEKTOPOB, IMPOU3BOJHBIC



AJIEMEHTApHBIX (YHKIUH, IPU3HAKU MOJI00UST TPEYTOJbHUKOB, OMPEACICHUE IO
MJI0CKUX QUTYyp ¥ 00hEMa TElL.

buonocus: snexrpuyueckue sBICHUS B )KUBOU IIPUPO/IE, KoJieOaTeIbHBIC TBUKCHUS
B JKMBOW MPUPOJIC, ONTUYECKUE SIBIICHUS B KHUBOW MPHUPOAE, ACUCTBUE paavallud Ha
YKUBBIE OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAS] CTPYKTypa TBEPJBIX TEN,
MEXaHHU3MbI 00pa30BaHUs KPUCTAIUIMUCCKON PEIIETKH, CIICKTPAIBHBIN aHAIH3.

T'eoepaghus: MarHWTHBIE TIOJIFOCA 3eMJIH, 3aJI€KHM MAarHUTHBIX pyaA, (HOTOCHhEMKA
3€MHOU MOBEPXHOCTHU, MPEACKAZAHUE 3EMIIETPSACCHUM.

Texnonocua:  TWHWUM  BJEKTPONEpPENay, TEHEpaTop IEPEMEHHOr0  TOKa,
3JIEKTPOJIBUTATEIb, MHIYKIMOHHAS M€Yb, pajap, paiuONpPUEMHUK, TEIEBU30D, AHTECHHA,
tenedon, CBU-meuyb, NPOCKIMOHHBIM ammapaT, BOJOKOHHAs ONTHKA, COJHEYHas
OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA IIPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yyebHoro mnpeaMera «Dusznka» Ha YpPOBHE CpeaHEero oOIero
oOpa3zoBanusi (0a30BBII ypOBEHB) JOHKHO OOECMEYUTh OCTHKCHHE CIIEeTYOINUX
JMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHUSI yueOHOoro mnpeamera «Duszukay TOJKHBI
OTpaxaThb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYYaIOIMIMXCS  PYKOBOJICTBOBATHCS
chOpMHUpPOBAaHHOW BHYTPEHHEH IIO3MIIMEH JIMYHOCTH, CHUCTEMOH IICHHOCTHBIX
OpUEHTALINH, MTO3UTHUBHBIX BHYTPEHHHUX yOeXKICHUH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM [IEHHOCTSIM POCCHUUCKOTO OOIIECTBA, pACIIMPEHUE KM3HEHHOTO OMbITa
M ONbITa JICITEIBHOCTH B TMPOLECCE pealu3alld OCHOBHBIX HANpaBJICHUU
BOCIUTATEIIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCcKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOM MO3WUIIUM OOy4Yarolmerocss Kak aKTUBHOTO H
OTBETCTBEHHOTO YJ€HA POCCUICKOTO OOIIECTBA;

MIPUHATHE TPATUIIUOHHBIX 00111eueTOBEYECKUX T'YMaHHCTUYECKUX u
JEMOKPAaTHUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO JESTEIBHOCTh B HHTEpEcax TIPaKJaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIbHOM OpraHU3aIlNY;

YMEHHUE B3aMMOJECHUCTBOBATH C COLIMATbHBIMU MHCTUTYTAMH B COOTBETCTBUU C MX
GYHKIUSIMY ¥ Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN NEATEIbHOCTH;

2) IATPMOTUYECKOT0 BOCTIUTAHUSA:

c(hOpPMHUPOBAHHOCTh POCCUMCKON IPaskIaHCKOW MEHTUYHOCTH, TATPUOTU3MA;

LIECHHOCTHOE OTHOILICHUE K TOCYJIAPCTBEHHBIM CHMBOJAM, JIOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, THYECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CUTYallMI0O M TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI W IIEHHOCTH, B TOM YHUCIIE B
NEATEbHOCTU YUYEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOCHUE YCTOMYMBOTO OYIyIIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYasi ACTETUKY HAay4yHOrO TBOPYECTBA,
MpHCyIIeTo (PU3NIEeCKON HayKe;

5) Tpy10BOr0 BOCIMTAHMSI:



UHTEPEC K pa3iudHbiM cdepam npodecCHOHAIBHON AESTEIbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (DU3UKOIN M TEXHUKOH, YMEHUE COBEpIIaTh OCO3HAHHBINA BHIOOP OyayIIei
npodeccur U peaqru30BbIBaTh COOCTBEHHBIC JKM3HECHHBIC TJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3OBaHHWIO M CaMOOOpa3oBaHUIO B 00JIacTH
(bU3HKN HA TIPOTSHKEHUN BCEH KU3HH,

6) 3K0JI0rH4ecKOro BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  AKOJOTMYECKON  KYJbTYpPbl, OCO3HAaHHE TJI00aJIbLHOTO
XapakTepa SKOJIOTHUECKUX MPpoOIieM;

IUITAHUPOBAHUE M OCYIIECTBIICHUE JIEVCTBUM B OKPYXKAIOLIEH Cpele HAa OCHOBE
3HAHMUS LEJIeW YCTOMYMBOIO Pa3BUTHUs YEIIOBEYECTBA;

paclIMpeHne OMbITa AEATEIbHOCTH JKOJOTHMYECKON HANPABIEHHOCTH HA OCHOBE
UMEIOIINXCS 3HAHUH 110 (PUBHKE;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3NUECKON HAYKH;

OCO3HAHWE IIEHHOCTH HAYYHOW JEATEIbHOCTU, TOTOBHOCTh B MPOILIECCE M3YUCHUS
(GUBUKH  OCYHIECTBIATH  MPOEKTHYHD W HUCCIEAOBATEIbCKYH  JESTEIbHOCTD
WHJIUBUYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/ibHBIEC YHHBEPCAJIbHBIE YUeOHbIE eiiCTBUS
ba3oBble Jiornueckue aeiicTBUA:
CaMOCTOSITEIIbHO (POPMYITMPOBATh U aKTyaIM3UPOBATh MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;
ONpEeNesATh LENU JACATEIbHOCTH, 3aJlaBaTh MapaMeTpbl W KPUTEPUH HUX
JIOCTHKCHMS,
BBISBJISITh 3aKOHOMEPHOCTH M IPOTHUBOPEYHS B PacCMaTpPUBACMBIX (PU3MUESCKUX
SIBIICHUSIX
pa3pabarpiBaTh IUIAH pELICHUs] MPOOJEMBbI € YYETOM aHaIM3a HWMEIOUTUXCS
MaTepUaIbHbIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJISIM, OLICHUBATh PUCKH MOCIICICTBUM JIESITEIIbHOCTH;
KOOPJAMHUPOBATh M BBIMOJHATH PA0OTYy B YCIIOBHSX PEaIbHOTO, BUPTYaIbHOTO H
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBarTeabCcKue JeiCTBHA:
BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUYEBBIMU TMOHATHUSMHU W METOJAAMH
bu3uYeCKOl HayKH;
BJIQJIETh HAaBBIKAMHM Y4E€OHO-HCCIIEIOBATEIbCKON W MPOEKTHOW AEeSTEILHOCTH B
oOnmacTu (PU3MKHU, CIIOCOOHOCTHIO W TOTOBHOCTHIO K CaMOCTOSATEIHLHOMY ITOUCKY



METOJIOB pEIICHHS 3a7a4 (PU3NYECKOro COJACpXKaHUS, TPUMEHEHUIO Pa3TUYHBIX
METOJIOB ITO3HAHHS,

BJIAJCTh BHUAAMH JICITCIBHOCTH TI0 TIOJIYYEHHIO HOBOTO 3HAHHS, €T0
WHTEPIpETAINH, MPEoOPaA30BAHUIO M TIPUMECHEHHUIO B PA3IUYHBIX YUCOHBIX CUTYAIHIX,
B TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX MMPOCKTOB B 00J1aCTH (DU3HUKY;

BBISIBIISITH IPUYMHHO-CJICACTBEHHBIEC CBSI3H M aKTyaJIM3UPOBATH 3a]1a4y, BbIABUTATh
TUIOTE3y €€ pelleHs, HaXOUTh apTyMEHTHI JIJIS JOKa3aTeIbCTBA CBOMX YTBEP)KICHHUIA,
3a/1aBaTh MapaMeTPhbl U KPUTCPUU PEIIICHHUS,

aHAM3UPOBATh TIOJYYCHHBIC B XOJI€ PEIICHUS 3a]add Pe3yJbTaThl, KPUTHIYCCKU
OILICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh H  (GOPMYJIMpPOBATh COOCTBEHHbIE 3aJaud B  00pa3oBaTeNbHON
JESATETHHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OTICHUBATH TPUOOPETEHHBINA OIIBIT;

yMETh TIEPEHOCUTh 3HaHUS TI0 (QuU3MKe B  TMPAKTUYECKYI0  00JacTh
KU3ZHENIEATEIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX IIPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OpUTHHAIBHBIC TTOAXOABI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33/1a49H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

Pabora ¢ ungopmanmeii:

BJQJI€Th HAaBBIKAMHU TMOJy4YeHUs HHPOpMAIMK (DPUINYECKOTO COJCPKAHUS U3
UCTOYHHUKOB Ppa3HBIX THIOB, CaMOCTOSTEIBHO OCYIIECTBIISATH IIOUCK, aHAJIM3,
CHUCTEMATU3AIMIO ¥ WHTEPIpETauio WHHOPMAIMK Pa3IUIHBIX BUIOB H (Hopm
IIPE/ICTAaBIICHNUS,

OIICHUBATh JOCTOBEPHOCTh MH(POPMAIIUH;

UCIIOJIb30BaTh CPEACTBA MHPOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B
pEIICHNN KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OPTaHM3AIMOHHBIX 33Jad ¢
coOmolenneM  TpeOOBaHWI  SPrOHOMHKH, TEXHHUKH O€30MacHOCTH, THUTHCHBI,
pecypcocOepexeHurs, TMpaBOBbIX M OTUYECKUX HOPM, HOPM HUHMOPMAIMOHHON
0€e30IMacHOCTH;

CO37aBaTh TEKCThI (DH3UYCCKOTO COJEPKAHMS B Pa3IUYHBIX GopMarax ¢ yudéTom
Ha3HaueHUusd HMHPOpMalUMKU U LEJIEBOM ayIUTOPHUM, BBIOMpas ONTHUMAIbHYIO (opMy
MIPEACTABJICHUS ¥ BU3YATH3aIINN.

KoMMmyHnKkaTHBHBbIE YHHBepPCAJbHbIE Y4eOHbIe JeHCTBUS:
OCYIIECTBIISTH OOIICHNE HA YpOoKaX (DU3MKHU M BO BHEYPOUHOH JIEATEIHHOCTH;
pacmo3HaBaTh MPEANOCHUIKA KOH(DIUKTHBIX CUTYAIMA U CMATYaTh KOH(MIUKTHI;
pa3BEPHYTO W JIOTUYHO WU3JAaraTh CBOIO TOYKY 3PEHHS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;
NOHUMAaTh M UCIOJIB30BaTh TMPEUMYIIECTBA KOMAHIHOM W WHAMBUIAYAIbHON
padoTHI;



BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JCHCTBUH C Yy4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJ0T0 YJICHA KOJUIEKTUBA;

MPUHUMATh LEJIU COBMECTHOM AEATEIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JNEUCTBUSL MO €€ JOOCTHKEHUIO: COCTAaBIIITh IUIAH JCWUCTBUM, PACIPENEISITh POJIH C
y4€TOM MHEHUN YYaCTHUKOB, OOCYKJIaTh PE3YIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAuye€CTBO CBOETO BKJIAJa W KaXKJOro y4aCTHMKAa KOMAaH/bl B OOIIMii
pe3yJbTaT 1Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE NPOEKTHI, OLEHWBATh HJAEUM C T[O3WIUU HOBU3HBHI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJIATH MMO3UTUBHOE CTPATETHUECKOE MOBEACHHUE B PA3JIMUHBIX CUTYalUsAX,
IPOSBIISITH TBOPYECTBO U BOOOpAKEHUE, OBITh MHUIIMATUBHBIM.

PeryisiTuBHBIC YHUBEPCAJIbHbIC YU4eOHBIE 1eiiCTBUA
Camoopranuszanus:

CaMOCTOSITENIbHO OCYLIECTBIIATh IO3HABATENIbHYIO JEATEIbHOCTh B 00JIaCTH
(GU3HKK U aCTPOHOMUH, BBISBIIATH MPOOJIEMbI, CTABUTH U (POPMYIIHUPOBATH COOCTBEHHBIE
3a/1a4y;

CaMOCTOSITEJIbHO COCTABJIATH IUJIAH PELICHUS PACUETHBIX M KAYECTBEHHBIX 3a]1ad,
IUTAaH  BBIMIOJTHEHHS] TMPaKTUYeCKOoW paboThl C y4ETOM HMMEIOIIUXCS PECcypcoB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEANIOYTCHU;

JABaTh OLICHKY HOBBIM CUTYallHsIM;

pacIMpATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

nenaTh  OCO3HAaHHBIM  BBIOOp, AapryMEHTHpPOBAaTHL €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 34 PEILIECHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIOoCOOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO IPYIUIMU B 00MacTU (PU3MKH,
MOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTENbHBINA U KYJIBTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, IMOLMOHAJIbLHBII HHTEJJICKT:

JlaBaTh OLECHKY HOBBIM CHUTYalMsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSIM;

BJIaJI€Th HaBBbIKAMHU IO3HABATEIbHOU pedIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUI U MBICIMTENBHBIX NPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;

UCIIONIb30BaTh MPUEMBI pedIEKCHU ISl OLIGHKH CHUTyallud, BbIOOpAa BEPHOTO
peleHus;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIECHHUS 110 UX CHUKEHHIO;

OPUHMMATh MOTUBBI M apryMEHTBl JPYTUX IIpU AaHAJIW3€ pe3yJIbTATOB
NEATEIbHOCTH;

OPUHUMATH ceOsl, MTOHMMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA;

OPUHUMATh MOTUBBI M apryMEHTbl [JpYrux I[pU aHAJIW3€ pe3yJIbTaTOB
NEATEIbHOCTH;

NpU3HABATH CBOE MPABO U MPABO APYIHX HA OIIUOKH.



B mpormecce AOCTIKEHHSI JTUYHOCTHBIX PE3yJIbTATOB OCBOCHHS IMPOrpaMMBbl 10
¢uszuke I ypoBHA  cpemHero  oOmiero  oOpa3oBaHHMA Yy OOy4arommxcs
COBEPIICHCTBYETCS HMOIIMOHAIIbHBIH UHTEIJICKT, MpeInoararoIni
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIET0 CHOCOOHOCTh MOHMMATh CBOE AMOLIMOHAIBHOE
COCTOSIHUE, BHJICTh HAIIPABIICHHS Pa3BUTHUSI COOCTBEHHOW AMOIMOHANBHOI cepsl, ObITH
yYBEpPEHHBIM B ce0e;

CaMOpPETYJIHPOBAHMs, BKIIOYAIOMIETO CaMOKOHTPOJb, YMEHHE TMPUHUMAThH
OTBETCTBEHHOCTH 3a CBOE MOBE/IEHUE, CIIOCOOHOCTh aJalTHPOBATHCS K IMOLMOHAIBHBIM
U3MEHEHUSIM U MPOSIBISITh THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMM, BKIIOYAIOIIEH CTpEeMJICHHE K JOCTIKEHHUIO WEeNd U
yCIexy, ONTHMHU3M, HWHUIMATHBHOCTh, YMEHHUE JIeHCTBOBaTh WHCXOJS M3 CBOUX
BO3MOXKHOCTEH;

SMIATHM, BKJIIOYAIOIIEH CHOCOOHOCTh MOHMMATh 3MOIMOHAJIBHOE COCTOSHUE
APYTUX, YYUTHIBATH €0 MPH OCYIIECTBICHUHN OOIICHHUS, CIIOCOOHOCTh K COYYBCTBHUIO U
COTIEPEIKUBAHMUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIIOCOOHOCTH BBICTpAaMBaTh OTHOIICHHS C
APYTUMU JTIOAbMH, 3a00TUTHCA, TPOSBISATH HHTEPEC U pa3periaT KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenust B 10 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

JIEMOHCTPUPOBATh HAa TpPHUMEPAX poJib U MecTo GU3NKM B (POpMUpPOBaAHUU
COBPEMEHHOW HAy4YHOM KApTUHBI MHUpPA, B pPA3BUTUU COBPEMEHHOM TEXHUKU H
TEXHOJIOTUH, B IPAKTUYECKOMN AEITEIbHOCTH JIFOJIEH;

YYUTHIBATh TPAHWUIBl MPUMEHEHUS  HW3YYEHHBIX  (DU3UYECKUX  MOJIETICH:
MaTepHallbHasl TOYKA, WHEPIHAIbHAs CHCTeMa OTCY€Ta, aOCOJIOTHO TBEPAOE TEIO,
UJCATbHBIA Ta3, MOJEIU CTPOCHUS Ta30B, JKUIKOCTEH W TBEPIBIX TeEN, TOYCUHBIH
ANEKTPUYECKUH 3apsij] MpU PEIICHUH (PU3NUYECKHUX 3a/1ay;

pacro3HaBath (PU3MYECKHUE SIBJICHHUS (MPOIECCh]) U OOBICHATH UX HAa OCHOBE
3aKOHOB MEXAaHHMKH, MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEIIECTBA U
ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJUHENHOE IBUKEHHE,
CBOOOJIHOE TAJIEHUE TeJl, JBUKEHUE IO OKPY>KHOCTH, MHEPIUS, B3aUMOJCICTBUE Tell,
muddy3usi, OpOyHOBCKOE IBMXKEHHE, CTPOCHUE KUAKOCTEH U TBEPABIX TEJ, U3MEHEHUE
o0b€éMa Ted TpU HarpeBaHWM (OXJaXICHUHU), TEIJIOBOE pAaBHOBECUE, HCIAPEHHUE,
KOHJICHCAIUsl, [UIABJICHUE, KPUCTAUIM3alMsl, KUIIEHHUE, BJIAXHOCTh  BO3/yXa,
NOBBIIIEHUE JIaBICHUSI ra3a MPU €ro HarpeBaHWU B 3aKPBITOM COCYJAE, CBA3b MEXKIY
napaMeTpaMH COCTOSIHUS Ta3a B H30MpOLEeccax, JICKTPU3ALMS TeEJl, B3aMMOJEHCTBUE
3apsJI0B;



OMKCHIBATh MEXAHWYECKOE JIBIDKCHHE, WCIONb3ysl (PU3NYECKHE BEINYUHBI:
KOOpJIMHATA, MyTh, MEepeMEIleHne, CKOPOCTh, YCKOpEHHE, Macca Teja, CUJla, UMITYJIbC
Tena, KUHETHUYECKas »HHEprus, NOTEHIHAIbHAsI SHEPrusi, MeXaHWyeckas padora,
MEXaHMYeCKas MOIIHOCTh; IPU OMUCAHUH MPABUIBLHO TPAKTOBATh (PU3UUYECKUN CMBICI
UCIIOJIb3YeMbIX BEJIIMYMH, HMX OO0O3HAYCHUS H EIUHUIBI, HAXOIUTh (POPMYIIHI,
CBSA3BIBAIOLIUE JAHHYIO (PU3UUYECKYIO BEJIMUMHY C IPYTUMH BEIMYMHAMU;

OMKCHIBATH U3YUYEHHBIE TEIUIOBbIE CBOMCTBA TEJ U TEIJIOBBIE SBJICHUS, UCIIONb3YS
(u3ruecKre BEIMYMHBL: JTaBJICHUE Ta3a, TEMIIepaTypa, CpeIHsAsd KUHETHUECKash SHEPIUs
Xa0THUYECKOr0  JBWIKEHUS MOJIEKYJ, CPEIHEKBAJIpaTU4YHAsI CKOPOCTb MOJEKYJI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHAS SHEprusi, padora raza, KO3 UIMEHT IMOJIE3HOTO
JEUCTBUS TEIJIOBOTO JBUTATENs; MPU OMMCAHUM MPABHIIBHO TPAKTOBATh (HU3MUECKUMN
CMBICIT MCHOJb3YEMbIX BEJIUYMH, UX O0O03HAUEHUS U €IUHULBI, HAXOAUTh (POPMYIIbI,
CBA3BIBAIOLIME JAHHYIO (PU3MUYECKYIO BEJIMUMHY C IPYTUMH BEIMUYMHAM;

ONKCHIBATh HM3YyYEHHBIE JIIEKTPHUUYECKHE CBOMCTBA BELIECTBA W AIIEKTPHUUYECKHE
aBJIeHUS (TIPOLIECCHI), HMCHONb3YsS (U3MYECKUE BEIMYUHBI: JJICKTPUUYECKUN 3apsij,
ANEKTPUUECKOE TOJIe, HAMPSKEHHOCTD TOJIsA, MOTEHIMAJ, Pa3HOCTh MOTEHIIMAJIOB; MpPHU
ONMKMCAHUM MPABUJIBHO TPAKTOBATh (U3MUECKUN CMBICI HCIOJIb3YEMbIX BEIUYHMH, HUX
0003HAUYECHUS W €IMHUIIBI, YKa3bIBaTh (POPMYJIIbI, CBSI3bIBAIOUINE JAAHHYIO (PU3MUECKYIO
BEJIMYMHY C APYTUMHU BEJIMYHHAMU;

aHAIM3UPOBaTh (PU3UYECKHE TIPOLIECCHl M SIBJICHHS, HCIONb3YS (U3HUECKHUE
3aKOHBI U IIPUHLIUIIBL: 3aKOH BceMupHOro tsarorenus, I, II u III 3akonsl HeroTOHA, 3aKOH
COXpPaHEHUsI MEXAHUYECKOW HHEpPruM, 3aKOH COXPAHEHUs UMITYJIbCa, HPUHIUI
CyNEepHo3uLIMM CWUJI, MPHUHIUII PABHONPABUS HWHEPUHUAIBHBIX CHUCTEM OTCUETA,
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPUIO CTPOEHUS BELIECTBA, Ia30BbIC 3aKOHBI, CBA3b
CpelHEel KHWHETUYECKOM SHEpPruHM TEIUIOBOTO JBIXKEHHMS MOJIEKYJ C aOCOJIIOTHOMN
TEMIIepaTypoil, NMEPBbI 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPAHEHHS 3JIEKTPUUYECKOTO
3apsifa, 3akoH KymoHa, mpu 3TOM pasnuyarh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €TO
MaTeMaTU4YeCKOE BBIPAXKEHUE U YCIOBUA (TpaHuUllbl, 00JaCTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC NMPUHIMUIIBI JEUCTBUS MAIIMH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3ziuyaTh YyCJIOBUA HUX 0€30IaCHOrO HCIOJIb30BaHUS B IOBCEIHEBHOU
KU3HU;

BBINIOJIHATH KCIIEPUMEHTHI IO UCCIIEIOBAHUIO (PU3NYECKUX SBJICHHUM U MPOIIECCOB
C HCIIOJIb30BAHHEM MPSMBIX M KOCBEHHBIX M3MEpPEHUH, MpU 3TOM (OPMYJIHPOBATH
npoOiemy/3afauy ¥ THUIOTE3Y Y4eOHOIro OHKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEIJI0KEHHOT0 000PYI0BaHHUs, IPOBOJIUTH ONBIT U (DOPMYJIUPOBATH BHIBOJIBI;

OCYLIECTBJIATh MPSAMBIE U KOCBEHHBbIE U3MEPEHUS (PU3HUECKUX BEJIMYUH, IPU 3TOM
BbIOMpaTh ONTUMANbHBIA CHOCOO HM3MEPEHHS U HCIOJIb30BATh W3BECTHBIE METOIBI
OLICHKU MOTPEIIHOCTEN U3MEPEHU;

UCCJIeIOBATh 3aBUCUMOCTH MEXAYy PU3NYECKUMH BETUYMHAMU C UCIOJIb30BaHUEM
OPSIMBIX U3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (PMKCHUPOBATH PE3YJIbTATHI



MOJIYYeHHOU 3aBUCUMOCTU (PM3MUECKUX BEJIUYHMH B BUJEC TaOJNMIl U rpapUKOB, IEIaTh
BBIBOJIbI IO pE3yJIbTaTaM UCCIIeI0BAHMUS;

cobnofaTh mpaBujiia OE30MAaCHOr0 TpyJa NpPU MPOBEACHUU UCCIEIOBAHUM B
paMKax y4eOHOro SKCIEpPUMEHTa, Y4eOHO-HCCIENOBATEIIbCKOM W IPOEKTHOU
JESITETPHOCTH C WCIIOJIb30BAHUEM HW3MEPUTENBbHBIX YCTPOWCTB U JaOOpPaTOPHOTO
000py10BaHUS,

pemiath pacy€THbIE 3aJla4d C SABHO 3a/laHHOM (PU3MUYECKOM MOJEIbIO, UCIOJIb3Ys
(u3nuecKre 3aKOHbl M TMPUHLUIIBI, HA OCHOBE aHAJIM3a YCIOBHUS 3a/Jaud BBIOMPAThH
(GU3HYECKYI0 MOJECIb, BBIICIATh (PU3NUYECKHE BEIUYHHBI U (HOPMYJIIbI, HEOOXOIUMBIC
IUIsl €€ pelIeHus1, MPOBOAUTD PACUETHI U OLICHUBATH PEAIBHOCTh MOJIYYEHHOT'O 3HAYEHUS
(bu3HUECKO BEIMYUHBI,

pelaTh KayeCTBEHHBIC 3aJayd: BBICTPAMBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKIEHUH C ONOpOM Ha U3YYEHHBbIE 3aKOHbBI, 3aKOHOMEPHOCTH U
(bu3uYeCKHe SIBJICHUS,

UCIIOJIb30BaTh NPH PEUICHUU Yy4eOHBIX 3a/7ad COBpPEMEHHBbIE HH(POPMAIMOHHBIC
TEXHOJIOTUU JUISl TIOMCKA, CTPYKTYPUPOBAHHUS, HHTEPNPETALUU U TIPEACTaBICHUS
y4eOHOH M HAy4yHO-NOMYJSpHOM HWHGOpMANUKU, TMOJIYYEHHOM M3  pa3IMyHBIX
HMCTOYHHUKOB, KPUTHYECKU aHATM3UPOBATH MOTydaeMyIo HH(POpMAITHIO;

IPUBOJUTH TPUMEPHI BKJIaJa POCCUUCKUX U 3apyOeKHBIX YUYEHBIX-(QU3HKOB B
pa3BUTHE HAYKH, OOBSICHEHUE TIPOLIECCOB OKPY’KAIOIIETO MHUPA, B PA3BUTHE TEXHUKHU U
TEXHOJIOTHUH;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOM KU3HMU IS
oOecrieueHrsi 0O€30MACHOCTH TPU OOpalieHWu ¢ MpudopaMu ¥ TEXHHUUYESCKUMHU
YCTPONCTBAMHM, JII COXpAHEHHUS 370POBbS M COOJIIOJCHHS HOPM HKOJIOTHYECKOTO
MOBEJICHUS B OKPY>KalOILlEen CpelIe;

paboTath B rpymnIe ¢ BBINOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, MIaHUPOBATh
paboTy TIpynmbl, pPALMOHAIBHO paclpefessaTh OO0S3aHHOCTH W IUIAHUPOBATH
NEATEeNIbHOCTh B HECTAHJIAPTHBIX CUTyalUsX, aJl€KBaTHO OIIEHMBATh BKJIAJ KaXJOTO U3
YYaCTHUKOB TPYMIIbI B PEIICHUE pacCMaTPUBAEMON MTPOOITIEMBI.

K xonmy obyuenuss B 11 kjacce mpeamMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh HA TPHUMEPAX poJib U MecTo GU3NKM B (PopMUpOBaHUU
COBPEMEHHOW HAay4yHOW KAapTUHBl MHUpA, B pAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JEATEIBHOCTH JIOJIEH, LEJNOCTHOCTh U E€IIUHCTBO
(u3MUecKol KapTUHBI MUPA;

YUYUTBHIBATh TPAHUIIBI MPUMEHEHUS W3YUYECHHBIX (U3UYECKUX MOJEIECH: TOUCUHbIN
ANEKTPUUYECKUN 3apsl, JIyd CBETa, TOUCUHbIM UCTOYHUK CBETA, SiAEpHAsi MOJENb aToMa,
HYKJIOHHAsI MOJIEIb aTOMHOTO si/Ipa MPpU PEIICHUH PU3NYECKUX 3a]1ay;

pacno3HaBath (uU3MYecKUe SABJICHUS (IPOLIECChl) M OOBSACHATh MX HA OCHOBE
3aKOHOB JJICKTPOJMHAMUKM W KBAaHTOBOM (DU3MKH: 3JIEKTpUYECKash MPOBOAMMOCTb,
TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MArHUTHOE JIEWCTBUS TOKa, B3aMMOJEICTBUE



MarHuTOB, AJIEKTPOMAarHuTHAs MHAYKIMS, JEHCTBUE MAarHUTHOTO TOJISl HA MTPOBOJIHUK C
TOKOM W  JIBWDKYIIMHCS  3apsi, OJCKTPOMArHUTHBIE KOJICOAHWsT ©  BOJIHBI,
NPSIMOJIMHEMHOE PAaCIPOCTpaHEHUE CBETA, OTPAKCHUE, TpeIoMIIeHHE, HHTephepeH s,
IUGpakus W TONSIpU3aldsg CBETa, AUCIEPCHs cBeTa, (HoTodnekTpudeckui 3dext
(boToaddexT), cBeTOBOE MaBICHHWE, BO3HHMKHOBEHHE JIMHEHYATOTO CIEKTpa aroma
BOJIOPO/1a, ECTECTBEHHAS U UCKYCCTBEHHAs! PaIMOAKTUBHOCTD;

ONMKCHIBATh M3YYCHHBIC CBOWCTBA BeEIIeCTBA (DJIEKTPUYECKHE, MArHUTHEIC,
ONTHYECKHE, IEKTPUUCCKYIO MPOBOIUMOCTh PA3IUYHBIX CPEI) W DJIECKTPOMArHUTHBIC
SIBJICHHSI (TIPOTIECCHI), UCTIONB3YST (DU3UUIECKUE BEIIMYUHBI: DJICKTPUUSCKHUM 3apsij], Cuia
TOKa, OJJICKTPUUECKOE HAMpsDKEHUE, DIIEKTPUYECKOE COMPOTUBIICHHE, Pa3HOCTh
MOTEHIIMAJIOB, AJIEKTPOJBIKYINAsl CHiia, paboTa TOKa, MHAYKIMS MArHUTHOTO MOJS,
cuna Ammepa, cuia JIopeHma, WHIyKTUBHOCTh KAaTYIIKH, SHEPTUS DJICKTPUICCKOTO U
MarHMTHOTO TOJIEH, IEPUOJ M YacTOTa KoJeOaHui B KoJebaTeIbHOM KOHTYpE, 3apsia U
CWJa TOKa B TIPOIECCe TapPMOHUYECKUX DJIEKTPOMATHUTHBIX KoJjeOaHu#, (PoKycHoe
paccTosIHUE W ONTHYECKas CWia JIMH3bI, TMPU OINUCAHWU TPABUIBHO TPAKTOBAThH
(U3HYECKUI CMBIC MCIIOIb3YEMbIX BEITUYMH, UX 0003HAYCHUS M CUHUIIBI, YKa3bIBATh
(bopMyIIBI, CBS3BIBAIONTNE JAHHYIO (PU3HUECKYIO BEIMUMHY C IPYTUMH BEIMYNHAMU;

OMHCHIBATh M3YUYEHHBIC KBAHTOBBIC SBJICHUS U TIPOIIECCHI, UCTIONB3YsT (PU3HUECKHE
BEJIMYHMHBI: CKOPOCTh OSJEKTPOMATHUTHBIX BOJIH, JUJIMHA BOJHBI M YacTOTa CBETa,
SHEPrUs U UMITYJIbC (POTOHA, IEPHOJI MOTYypacIiaga, SHEPTUs CBA3U aTOMHBIX siIep, MPU
OMKMCAHWM TIPABWJIBHO TPAKTOBATh (M3MYECKUH CMBICI HCIIOJIB3YEMBIX BEIUYHH, WX
0003HAaUCHUS W €IUHUIILI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (HU3UUIECCKYIO
BEJIMYHHY C APYTUMH BEIMYMHAMH, BBIYUCIISITH 3HAYCHUE (DM3UUECKON BEIINYNHBI,

aHATM3UPOBaTh (PU3UYECKHE TIPOLIECCHl M SBJICHHS, HCIONB3YS (U3HUECKHUE
3aKOHBl W TPUHIUIBL: 3aKOoH OMa, 3aKOHBI TOCIENOBATEIBHOTO M IMapalIeTbHOTO
COCIMHEHUs TPOBOJHUKOB, 3akOoH JDxoyns—JleHna, 3aKOH DJIEKTPOMArHUTHOM
WHIYKIIUW, 3aKOH TMPSIMOJIUHEHHOTO pACIPOCTPAHCHHS] CBETA, 3aKOHBI OTPAXCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEHUE DuHIITeWHA 17151 hoTodPdekTa, 3aKoH
COXpaHEHUsI DSHEPrHHM, 3aKOH COXPAaHEHHS  HUMIIYJIbCa, 3aKOH  COXPAaHCHUS
AIIEKTPUIECKOTO 3apsijia, 3aKOH COXpaHEHHUS] MacCOBOTO YHCIia, MOCTynaThl bopa, 3akoH
PaZMOaKTUBHOTO pacmaja, MpH 3TOM pa3InudaTh CIOBECHYIO ()OPMYIIMPOBKY 3aKOHA, €ro
MaTeMaTUYECKOE BBIPAKEHHUE U YCIOBHS (TPAHUIIBI, 00JACTH) MPUMEHUMOCTH;

OTIpEeJIeNATh HAIMpaBICHUE BEKTOpa MHAYKIIMM MAarHUTHOTO TIOJISI TIPOBOJHUKA C
TOKOM, CHJIbI Amniepa u cuiibl JIopeHia;

CTPOUTHh M OIHMCHIBaTh M300pakeHHE, CO3/1aBaeMOe TUIOCKHM 3€pKalioM, TOHKOH
JIUH30M;

BBITIOJTHATH KCIIEPUMEHTHI TI0 UCCIICTOBAHUIO (DH3NYECKUX SBICHHUM U MPOIIECCOB
C HCIOJb30BAHMEM TMPSIMBIX U KOCBEHHBIX H3MEpPEHUU: TpPH 3TOM (POpMyIUpOBaATH
npoOiemy/3afauy ¥ THUIOTE3Y Y4eOHOro OHKCIEpUMEHTa, COOMpaTh YCTAHOBKY W3
IIPEITI0KEHHOTO 000PYI0BaHUS, POBOIUTH ONBIT U (DOPMYJIUPOBAThH BHIBOIHI;



OCYUIECTBJISTH MPSMbIE U KOCBEHHBIE U3MEpPEHUs (PU3NUECKUX BEJIMYUH, PU STOM
BBIOMpaTh ONTUMANBHBI CHOCOO WM3MEPEHHS W HCIOJIb30BaTh H3BECTHBIE METOIBI
OLICHKH MOTPENTHOCTEN U3MEPEHUM;

MCCIIEIOBaTh 3aBUCHUMOCTH (PU3UYECKHX BEIMYUH C HCIOJIH30BAHUEM MPSIMBIX
U3MEPEHHUI: TpU STOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHUPOBATH pE3YJIbTAThI
MOJIYYeHHOW 3aBUCHUMOCTU (PM3MUECKUX BEJIUMYMH B BUJEC TaOJNMIl U rpapuKOB, I€IaTh
BBIBO/IBI 10 PE3yJIbTaTaM MCCIICIOBAHMS;

cobnrofaTh mIpaBujiia OE30MACHOTO TpyJa NpPU MNPOBEACHUU UCCIEIOBAHUM B
pamMKax ydeOHOro 3KCIepUMEHTa, Y4eOHO-HCCIEIOBATEIbCKOM U  MPOEKTHOMN
JESITEIbHOCTU C MCIOJb30BAaHUEM H3MEPUTENbHBIX YCTPOMCTB U J1a00OpaTOPHOrO
000py0oBaHUA,

pemars pacy€THBIE 3a/1a4d C SBHO 33/JaHHON (PU3MYECKON MOJENbI0, WCIOIb3Ys
¢usnyeckue 3aKOHBI W TPUHIUIBI, HA OCHOBE aHAlM3a YCJIOBUSA 3a/aydl BBIOMPATH
(bu3HUeCcKyI0 MOJEIb, BBIIETATh (PU3NUYECKHE BEIUYMHBI U (HOPMYJIIbI, HEOOXOIUMBIE
JUIst €€ petieHus, TPOBOIUTh PACUEThI U OLICHUBATH PEAIbHOCTD MOJYYEHHOTO 3HAYCHUS
(br3UYECKON BEIIMUUHBL;

pemath KadeCTBEHHbIE 3aJadd: BBICTpAMBaTh JIOTUYECKH HEMPOTUBOPEUUBYIO
LENOYKY pacCyX JCHUW C Omopoll Ha H3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYeCKHe SIBJICHNUS,

UCIIOJIb30BaTh NPHU PEUICHUU Yy4eOHBIX 3a/Jad COBpPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJIOTHH I TIOMCKA, CTPYKTYpPUPOBAaHMS, HWHTEPIPETAllUd M MPEACTABICHUS
y4eOHOM M HAy4YHO-NOMYJSpHOM HWH(OpMANUHU, TMOJIYYEHHOM M3  pas3InyHBIX
UCTOYHHKOB, KPUTUYECKU aHAJIM3UPOBATH MOIy4aeMyI0 HH(OPMALIHUIO;

OOBSCHATh MPUHLUIBI JEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB,
pasnuyaTh yCI0BUs UX 0€30MaCHOIO UCIIOIb30BaHUS B IIOBCETHEBHOM KU3HH;

NPUBOJUTH TPUMEPHI BKJIAJa POCCHUCKUX H 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B 00BSICHEHNE TIPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA MO (DU3UKE B MOBCEAHEBHOM >KU3HH IS
oOecrieueHusi O€30MACHOCTUM TMpU OOpalleHuu ¢ MNpubopaMu H TEXHUYECKUMHU
yCTPOMCTBAMH, [IJIsi COXPAHEHHS 30POBBS U COONIONECHUS HOPM DKOJIOTUYECKOTO
MOBEAECHUS B OKPYKAIOILIEH CpeJIE;

paboTaTh B TPYIIIE C BHIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH, MIIaHUPOBATh
paboTy Tpynmbl, pPAIMOHAIBHO paclpeiessTh OO0S3aHHOCTH W IUIAaHUPOBATH
JeSITEeIbHOCTh B HECTAHAAPTHBIX CUTYAIUsIX, aJeKBaTHO OIEHUBATh BKJIAJ KaKIOTO W3
YYaCTHUKOB TPYIIIHI B PEIICHHE PACCMATPUBAEMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBO 4acoB DIeKTPOHHBIE
HauMeHoBaHue
Ne (uu¢posbie)
pa3aeyioB U TeM Koutpoasbnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTesibHbIE
NMpPorpamMmbl padoThI padoTbI
pecypcbl
Pazgen 1. DPUSUKA U METOAbI HAYYHOI'O IIO3HAHUA
11 ®dusuka 1 METOIBI ) bubmuoreka [JOK
' HAYYHOTO MMO3HAHUSA https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [{OK
2.1 K 5
AHEMATHIE hitps://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
2.2
Husamuica / https://m.edsoo.ru/7f41bf72
73 3aKOHBI COXPAHEHUS B 6 1 1 bubnnorexa [JOK
' MEXaHUKE https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 18

Pa3nen 3. MOJIEKVYJISAIPHASA ®U3UKA U TEPMOJIUNHAMUKA

OCHOBBI
3.1 MOJIEKYJIIPHO 9 1 bubmorexa HOK
' yp . https://m.edsoo.ru/7f41b£72
KHHETHYECKOU TeOPHH
39 OCHOBBI 10 1 bubmuoreka [JOK
' TEPMOAUHAMUKHU https://m.edsoo.ru/7f41bf72
3.3 ArperaTHblie 5 bubmuoreka [JOK



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

COCTOSIHUSI BEIIECTBA.
®a3oBbIe IEPEXOIbI

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

Hroro no pazneny

24

Pasnea 4. JIEKTPOJJUHAMUKA

bu6mmoreka [JOK
41| Snexrpocrarinka 10 https://m.edsoo.ny/7f41bf72
[TocTostHHBIM
49 AJIEKTPUYECKHUM TOK. 12 bubnnoreka [JOK
' Toku B pa3inyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pasaeny 22
PesepBHOE BpeMmst 2
OBUIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME



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

KouauuecTBO yacoB D1IeKTPOHHBIE
Ne HaumeHnoBanue pa3uesion Kontpoasnbie | TpakTuueckue (undposbie)
n/m | ¥ TeM NpPorpamMmsl Bcero oOpa3zoBarte/ibHbIE
padoTsbl padoThI
pecypcbi
Paznea 1. QJIEKTPOJINMHAMMUKA
MarsuTHoOg II0JI€. BuG LIOK
nOInoTEeKa
1.1 11 1
DTIEKTPOMATHHTHA 3 https://m.edsoo.ru/7f41¢97¢
WHITYKIAS
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
Mexanndeckue u
2.1 3JICKTPOMAarHUTHBIC 9 1 bubmoreia HOK
' P https://m.edsoo.ru/7f41¢97¢c
KOJIeOaHHs
29 MexaHHYeCKHE U 5 | bu6mmorexa [JOK
' 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [JOK
2.3 0) 10 3
frruia https://m.edsoo.ru/7f41¢97¢
Hroro no pazngeny 24

Paszea 3. OCHOBBI CIIEIITMAJILHOM TEOPUH OTHOCUTEJIbBHOCTH

11 OCHOBBI cielIUATIBHOM 4 1 bu6mmoreka [IOK
. TEOPHUH OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 4

Pa3zgea 4. KBAHTOBAS ®PU3UKA



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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41 DJIeMEHTHI KBAaHTOBOU 6 bubmuoreka [JOK
' ONTUKU https://m.edsoo.ru/7f41¢97¢
bub6mmorexa [JOK
4.2 C 4
TpocHHe atoma https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
4.3 ATOMHOE A7IpO > https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 15

Pa3nen 5. JIEMEHTbBI ACTPOHOMUU U ACTPO®PU3UKU

51 DNIeMEHTHI aCTPOHOMUU U 7 ) bubnuorexa [JOK
' acTpOU3UKH https://m.edsoo.ru/7f41c97¢
Hroro no pasaeny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHHUE
bu6mmorexa [JOK
0.1 Obobmaromee nosroperne 4 https://m.edsoo.ru/7f41¢97¢c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO 68 4

YACOB I10 ITPOTPAMME



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

10 KJIACC
Koaun4gecTBO yacoB
DJIeKTPOHHEBIEe HU(POBHIE
Ne Konrpoas | IIpakruuec | Jlara P mupp
Tema ypoka oOpa3oBaTe/ibHbIE
n/n Bcero HbIE KHe U3Y4YeHUs
pecypchl
padoThbI padoThI
| ®uznka — Hayka o npupoje. Hayunsie 1 bu6muoteka [IOK
METOABI ITO3HAHUS OKPYIKAIOIIETO MUPa https://m.edsoo.ru/ff0c32e2
Pome 1 MecTo Du3nku B popMUpOBaHIH
2 COBPEMEHHOM (}11)8, YHOU K(z IT)I/IHEI MHpa, B 1 buGmorexa HOK
P N Y P up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOM NEeATEIbHOCTHU JIIOICH
Mexannueckoe aBmxeHne. OTHOCUTEILHOCTD
3 MeXaHn4JecKoro aBmxkeHus. Ilepemenienne 1 bubmorexa LOK
A - iepemelt ’ https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE
4 PaBHOMEPHOE MPSMOJIMHENHOE ABHKCHHE 1 bubnmorera [TOK
proe Ip a hitps://m.edsoo.ru/f0c3620
5 PaBHOYCKOpEHHOE MPSMOJIMHENHOE ABIKESHHE 1 bubmmorexa ITOK
yexop p a https://m.edsoo.ru/ff0c372¢
6 CBoOoaHoe mmajienre. Y CKopeHue CBOOOIHOTO 1 bu6mmorexa [IOK
naJicHus https://m.edsoo.ru/ff0c39cc
7 KpuBonunueiinoe asuxenue. J[BrmkeHune | bubmuoreka [JOK
MaTepHaIbHON TOUYKHU MO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipunuun otHOCcUTeNnbHOCTHU ["anumest.
8 Nueprmanbubie cucteMbl orcueTa. I1epBriil 1 buGnnorexa LIOK
pit - HeP https://m.edsoo.ru/ff0c3be8
3akoH HeroToHa
Macca tena. Cuna. IIpuHIMI CyIEPIO3ULIUA
9 cui1. Bropon 3akon HFIiIOTOHa ?1;1 ’ 1 bubnnorexa LIOK
' p . s https://m.edsoo.ru/ff0c3be8
MaTepuaIbHOU TOYKU



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

Tperun 3akon HproTOHA U1 MaTePUAIBHBIX

bubmuorexa [JOK

10
TOYEK https://m.edsoo.ru/ff0c3bed
1 3aK0oH BCEMUPHOTO TsAroTeHus. Cuiia TSKeCTH. bubnmnorexa [JOK
[TepBas kocmMuyeckasi CKOpOCTb https://m.edsoo.ru/ff0c3d00
bu6nuoreka [JOK
12 Cwta yopyroctu. 3akoH I'yka. Bec Tena
ynpy y https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddunuenrt tpenns. Cuna
13 COII OTI;IBHGHHﬂ i (II)/Iq)I[BI/I)KCHI/IIf Tella B bubnnorexa LIOK
p P https://m.edsoo.ru/ff0c3{76
SKUIKOCTH WJIN rase
[TocTynarenbHOE U BpalaTebHOE JBUKEHUE
14 abCOJIFOTHO TBEPIOTO Tella. MOMEHT CHIIBL. bubnmnoreka [JOK
ITneuo cubl. YCIIOBUS paBHOBECHS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmnynsc MaTepuaibHONW TOUYKH, CUCTEMBI
15 MaTepUAIILHLIX TOYeK. UMIIYIILC CHIBL. 3aKOH bubnnorexa LIOK
p ) Y ) https://m.edsoo.ru/ff0c43d6
COXpaHEHUs UMITyJIbca. PeakTUBHOE IBU)KEHHE
Pabora 1 moIHOCTh cuiibl. Kunetnueckast
16 SHEpPrusi MaTepuanbHOH Touku. Teopema 00 bubmmorexa IIOK
p p - p https://m.edsoo.ru/ff0c4502
W3MEHEHUN KMHETHYECKON SHEPTUU
[TorenmmansHas s1eprus. [loTenuuanbHas
17 SHEPrHs ynpyro Ae(GOpMUPOBAHHOM IIPYKUHBI. bubmuoteka [IOK
[ToTenumanpHas 3HEprus Teia BOIU3N https://m.edsoo.ru/ff0c461a
MMOBEPXHOCTU 3eMIIH
IToreHnuaabHbIe U HEITOTEHIIHAIBHBIE CUIIBL.
CBs13b pabOTHI HEMMOTCHITUATBHBIX CHUIT C
18 W3MEHEHHEM MEeXaHHUECKOW YHEPTUU CHCTEMBI bubmmorexa ITOK
p o https://m.edsoo.ru/ff0c478c
TeJ. 3aKOH COXPaHEHHSI MEXaHUYECKOU
SHEPIrUu
19 JlaGopaTopHas pabota «lcciaenoBanue CBsI3H

pa6OTBI CHJIBI C ”3MEHEHHEM MEXaHUYECKOM



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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SHEPIHH TeJla Ha IPUMEPE PaCTKEHUS
PE3UHOBOTO JKI'yTa

KonTponbHas padbota o Teme «Kunemartuka.

bu6nuoreka [JOK

20
JluHamuka. 3aKOHbI COXpaHEHHS B MEXaAHUKE https://m.edsoo.ru/ff0c4b74
OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-
21 KUHETHUYECKON Teopuu. bpoyHoBCKOE bubmmorexa [TOK
pHH. bpoy https://m.edsoo.ru/ff0c4dc2
nskenue. Auddyszus
XapakTep JBUKCHHS U B3aUMOJICHCTBHS
22 yacTul BeulectBa. Mosenu cTpoeHus razos,
JKAJIKOCTEN U TBEPJIBIX TEI
” Macca monekyn. KonudyecTBo BemiecTsa.
[Tocrosnnas ABoraapo
24 TernmoBoe paBHOBecue. TemnepaTypa u e€
m3mepenue. [llkana remneparyp Leascus
75 Wneanpubiii raz B MKT. OcHOBHOE ypaBHEHME bubnmnorexa [JOK
MKT https://m.edsoo.ru/ff0c4fde
AOGcomoTHas TeMrepaTypa Kak Mepa cpeiHein
26 KMHETUYECKOM SHEPTUU ABUKEHUS MOJIEKYJT bubmmorexa [TOK
p . i https://m.edsoo.ru/ff0c511e
VYpaBuenue Menzaeneesa-Knaneiipona
27 3akon JlanpToHa. I'a30BbIe 3aKOHBI
JlabopaTtopHas paborta «HccnenoBanue
28 3aBUCHMOCTH MEXAY ITapaMeTpamMu COCTOSHUS
pa3peKEHHOTO Ta3ay
29 W3omporneccel B nealbHOM raze u ux bubnuoreka [IOK
rpaduyeckoe nmpeacTaBIeHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHss SHEPTUs TEPMOAUHAMUYECKOM
30 CHCTEMEI U CIIOCOOBI €€ U3MEHEHUSL. bubmuoreka [JOK

KonugectBo TemnoTsl u pabora. BuyTpenussa
JHEPrusl OJHOATOMHOIO UICAIBHOTO Ira3a

https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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bu6mmoreka [IOK

31 B
HARL TeILIOTIepenat https://m.edsoo.ru/ff0c5¢36
V enbHas TEMI0EMKOCTh BEIIECTBA.
bu6mmorexa [IOK
32 KonnuecTBo TEmIOTHI Npu TEIIonepeaaye.
. https://m.edsoo.ru/ff0c5¢36
AnmabaTtHbIif Iporiecc
13 [lepBslii 3aKOH TEPMOAMHAMUKH U €TI0 bu6mmoreka [IOK
NPUMEHEHUE K U30IPOLECCaM https://m.edsoo.ru/ff0cSefc
34 HeoOpaTtumocTs npo1ieccoB B MPUPOJIE. bu6mmoreka [IOK
BTopoii 3ak0H TepMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230
bu6nuoreka [JOK
35 II eiic KIIJ] TennoBoii Ma
PHHLMIT AeHCTBAS 1 KIIJL TenioBon MautHE! https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIIJ{
37 DKoJoru4ecKe MpoOIeMbl TETIOIHEPTETUKH
13 O6o0matomuii ypok «MonekynsipHas pusuka. bubmmoreka [JOK
OCHOBBI TEPMOJIUHAMHUKI https://m.edsoo.ru/ff0c6938
39 KonTponpHas pabora o Teme « MomnekysipHast bubnmnoreka [JOK
¢uzuka. OCHOBBI TEPMOIUHAMHUKNY https://m.edsoo.ru/ff0c6a50
40 ITapoo6pazoBanue u koHaeHcanus. Mcnapenue bubnuoreka [IOK
U KUIICHUE https://m.edsoo.ru/ff0c63b6
A1 AGCOIOTHAS M OTHOCUTEIbHAS BIIaXKHOCTh bubmmoteka [JOK
BO31yxa. HacelieHHslil map https://m.edsoo.ru/ff0c64d8
Teepoe teno. Kpucrammmyeckue u aMoppHbIe
4 TeNna. AHU30TPOIIHUS CBOMCTB KPHCTAILIOB. bubnmoreka [JOK
Kunkue kpucrtamibl. CoBpeMEeHHbIE https://m.edsoo.ru/ff0c65f0
MaTepuabl
13 [InaBnenue u KpucTamum3anus. Y AeibHast bubmuorexa [JOK
teriora miasieHus. CyOmumanus https://m.edsoo.ru/ff0c6708
b K
44 YpaBHeHue TEII0BOro OanaHca nommorexa 110

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

DnekTpu3anus Tel. DIEKTPUIECKUN 3apsl.

bubmuorexa [JOK

45
JIBa BUJa 3IEKTPUUECKUX 3apsiiOB https://m.edsoo.ru/ff0c6bcc
IIpoBOAHMKH, TUAIECKTPUKU U
46 H(I))JI TIPOBOIHUKN 3aK(I:H COXPaHEHUs buGnnorexa LIOK
yrp ' p https://m.edsoo.ru/ff0c6bee
AJIEKTPUIECKOTO 3apsiaa
47 BzaumopencTBue 3apsanos. 3akon Kysona. bubnmnoreka [JOK
TOYeUHBIN SIEKTPUYECKUHN 3PS https://m.edsoo.ru/ff0c6ced
HanpspkK€HHOCTB DJIEKTPHYECKOTO TIOJISL.
48 [IpuHUHKI Cynepno3uIuu JIEKTPUIECKUX Bubmmorexa [IOK
P . yrep . P https://m.edsoo.ru/ff0c6df2
nosieu. JIMHUK HanpsSKEHHOCTH
49 PaGora cui 31eKkTpocTaTuyeCcKoro moJsl. bubmuoreka [JOK
ITorennuan. Pa3HOCTH MOTEHIINAIOB https://m.edsoo.ru/ff0c6{00
[TpoBOAHHKY U AUDIIEKTPUKH B
50 3J1peKT OCTaTHIECKOM nonIe JmanexkTpudeckas bubmorexa HOK
P ’ P https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
. bubmuoreka [JOK
51 OnekrpoeMkocTb. KoHeHcaro
p A p https://m.edsoo.ru/ff0c7126
5 DIIEKTPOEMKOCTD IJIOCKOTO KOHAEHCATOPA. bubmmoreka [JOK
DHeprus 3apssKeHHOTO KOHASHCAaTopa https://m.edsoo.ru/ff0c72c0
53 JlaboparopHas padota "M3mepenue
DIIEKTPOEMKOCTH KOHIeHcaTopa"
[IpuHIMIT NENWCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOMMUPOBAJILHOTO anmnapara,
CTPYHWHOTO MPUHTEPA. DIIEKTPOCTATUUECKAS
3amuTa. 3a3eMJICHHE ICKTPOIIPHOOPOB
DIEKTPUYECKUI TOK, YCIOBHS €r0
55 cymectBoBaHus. [loctosunbiii Tok. Cuiia Toka.

Hamnpsokenne. Conpotusiienue. 3akoH Oma 11s

y4acTKa 1enu



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

[MocnenoBarenbHOE, MapauIeIbHOE,
CMEIIIAHHOE COCAMHECHHE TPOBOIHUKOB.

bu6mmoreka [IOK

56 0.5
JlaGopaTtopHas pabora «M3yuenue https://m.edsoo.ru/ff0c74£0
CMEIIaHHOTO COCTMHECHHS PE3UCTOPOBY»
57 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. bubnmoreka [JOK
3akoH [[xoyns-Jlenna https://m.edsoo.ru/ff0c7838
3akoH OMa 711 TOJTHOM (3aMKHYTOM)
3JIEKTpUUYECKOM 1enu. KopoTkoe 3amMmbIKaHue. Bu6 10K
HOINOTEKA
58 JIaGopaTtopHas padora «M3meperue D/1C 0.5
paTop P p A https://m.edsoo.ru/ff0c7ae0
HWCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COTIPOTUBIICHUS»
DIIEKTPOHHAS IPOBOAUMOCTE TBEPIBIX
59 METaJIOB. 3aBUCUMOCTh COMTPOTUBIICHHS
METAaJIJIOB OT TEMIIEpPaTypHI.
CBepXIpoBOAMMOCTh
60 DIEKTPUYECKUH TOK B Bakyyme. CBOMCTBA
3JIEKTPOHHBIX MTYYKOB
[TonynpoBoAHUKH, UX COOCTBEHHAS U
61 puUMecHas MpoBoauMocTh. CBOMCTBA n bubnnorexa LIOK
p p ' P https://m.edsoo.ru/ff0c84ae
nepexoa. [lomynpoBoJHUKOBBIE TPHOOPEI
DNIEKTPUYECKUH TOK B PaCTBOPAX U PACILIaBax
62 3JIEKTPOIUTOB. DIEKTPOIUTHUECKAS bubmorexa IIOK
p ' p https://m.edsoo.ru/ff0c82ba
aucconuanys. JIeKTPOoIIn3
DNIEKTPUYECKUH TOK B ra3ax.
. . but6mmoreka [JOK
63 CaMOCTOSITEIBHBIN U HECAMOCTOSATEILHBIN
https://m.edsoo.ru/ff0c84ae
paspsaa. Mounnus. [1nazma
DneKTpudYecKre MpUOOPHI M YCTPOMCTBA U MX
64 paKkTUIecKkoe IIpuMeHeHue. [IpaBuna TEXHUKH buGmorexa LOK
p p P https://m.edsoo.ru/ff0c86fc
0€30I1aCHOCTH
65 O6o0maromuii ypok «JIeKTPOINHAMUKA bubmuotexa [JOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

https://m.edsoo.ru/ff0c88be

KontponbHas padoTa mo teme

66 «nexkrpocraruka. [locTtosHHbBIN 1 bubmuorexa [JOK
AJIEKTPUYECKUM TOK. TOKH B pa3IuyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 Pesepsuslit ypok. KonTposibHas pabora no ) bu6mmoreka [IOK
Teme "DNeKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHEIil ypok. O000IIarOMUN ypOK 1O 1 bubnmnoreka [JOK
temam 10 kxnacca https://m.edsoo.ru/ff0c8f6¢c

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJTACC

KoanuecTBo 4acoB

DJIEeKTPOHHbBIE
Ne Tema ypoka Kontposabubie | IlpakTuueckue Aara HGponbie
n/n Bcero u3ydeHusi | oOpa3zoBaTe/bHbIE
padoTsbI padoTsbI
pecypchl
[TocTostHHBIE MATHUTHI U X
B3auMojieiicTBue. MarautHoe
1 nosie. Bektop MarHuTHOM 1 bubmorexa OK
. https://m.edsoo.ru/ff0c9778
WHIYKUUU. JIMHUM MarHUTHOM
WHIYyKUHAU
MarsuTHO€e noJje NpOBOJHUKA
) ¢ TokoM. OnbIT Dpcrena. 1 bu6nuoreka [IOK
BzaumopeiicTBue npoBOAHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlaGopaTopHas pabota
3 «3yyenne MaraHuTHOTO MOJs 1 1 Bubnmorexa [JOK
https://m.edsoo.ru/ff0c98fe
KaTYILIKH C TOKOM»
JlelicTBME MAarHUTHOTO TTOJIS Ha
MPOBOAHUK ¢ TOKOM. Crita
4 Awmrepa. JlaboparopHas pabota 1 | bubnuorexa [JOK
«HccnenoBanue neMcTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha
pPaMKy C TOKOM»
JleficTBe MAarHUTHOTO MOJISI HA
5 JBIKYIIYIOCS 3apSKEHHYIO 1 bu6nuorexa [IOK
yactuny. Cuna Jlopenua. https://m.edsoo.ru/ff0c9df4
PaGora cunsl Jlopenia
6 DIEeKTpOMarHuTHasi UHIYKIUS. ]

ITotok BCKTOpPa MarHUTHOM



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

uaaykuun. DJ1C uHAYKIIN.
3aKOH 3JIEKTPOMarHuTHOM
unaykuuu Papasnes

JlabopaTtopHnas pabota
«HccnenoBanue sIBICHUS
3EKTPOMArHUTHOM MHIYKIIHI

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cal50

NuaykTUBHOCTB. SIBIEHUE
camounaykiuu. 3J1C
CaMOMHIYKIUU. DHEPrust
MAarHUTHOTO TIOJIST KATYIIKH C
TOKOM. DJIEKTPOMArHUTHOE
noJie

bu6mmorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCcTporucTBa U UX
IIPUMEHEHHUE: ITIOCTOSTHHBIE
MarHMThl, JIEKTPOMAarHUTHI,
JJIEKTPOABUIaTENb,
YCKOPHUTENH JIEMEHTAPHBIX
4acCTUll, UHAYKIMOHHA [1€Yb

10

O6o0maromuii ypok
«Mar"auTHoe moure.
DNeKTpOMarHuTHAs WHIYKIIHSD

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas pabota no teme
«MaruauTtHoe 1nose.
ONeKTpOMarHuTHasi UHIYKLU

bu6mmorexa [JOK
https://m.edsoo.ru/ffO0cad58

12

CBoOOaHBIE MEXAaHUYECKHE
koseOaHus. 'apmoHnyeckue
KoJieOaHus. Y paBHEHUE
rapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaienue sHEprIn

bu6mmorexa [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopHnast pabota



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

«HccnenoBanmne 3aBUCUMOCTH
Tepro/Ia MaJIbIX KoJeOaHui
rpy3a Ha HUTH OT JUTUHBI HUTH
U Macchl Tpy3a»

KonebaTenbHbIN KOHTYD.
CBoOoHbIE
3JIEKTPOMArHUTHBIE KOJIEOAHUS
B UJIEAJILHOM KOJI€0aTENLHOM

bu6mmoreka [IOK

14
KOHTYpE. AHAJIOTUS MEXTY https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMHU U
3JEKTPOMArHUTHBIMU
KOJICOAaHUSMU
®opmyna ToMcoHna. 3akoH
15 COXpPAaHEHUS JHEPTUHU B bu6muoreka [IOK
UJeaIbHOM KOoJIeOaTeThbHOM https://m.edsoo.ru/ff0cb9c4
KOHTYypE
[IpencraBnenue o 3aTyxarmux
KojeOaHusx. BelHyKIeHHBIC
bubmuoreka [JOK
16 MEXaHHUYeCKHUe KoueOaHusl.
https://m.edsoo.ru/ff0cbb86
Pe3onanc. BeiHyxaeHHbIE
ANIEKTPOMArHUTHBIC KOJIeOaHuUs
[TepeMEeHHbIN TOK.
CHHYCOMIaTbLHBIN
HEePEMEHHBIN TOK. MOIHOCTE
bu6mmoreka [JOK
17 IIEPEMEHHOT0 TOKA.
o https://m.edsoo.ru/ff0cbd34
AMIUTUTYHOE U JIEUCTBYIOIIEE
3Ha4YE€HHE CUJIbI TOKA U
HaIpsKEHUs
Tpauchopmarop.
18 [IpousBoacTBo, nepenaya u

noTpedIieHne 3IEeKTPUIECKON



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

SHEPruu

19

Y CTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE JIEKTPUIECKOTO
3BOHKA, T€HEPaToOpa
MEPEMEHHOI0 TOKA, JINHUHI
JNeKTponepesad

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU ITPU
TPOM3BOJICTBE
anekTpo3Heprun. Kynsrypa
WCTIOJIH30BAHUS
JJIEKTPOIHEPIUH B
TIOBCETHEBHOM JKU3HH

21

MexanndecKkre BOJHBI,
YCJIOBHUS paclpOCTPAHECHUSI.
ITepuon. CxopocTh
pacnpoCTpaHeHUs U JJTMHA
BoJIHBL. [lonepeunsie u
MPOJI0JIbHBIE BOJHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpOCTb 3BYyKa.
I'pomkocTh 3ByKa. BoicoTa
ToHa. TemOp 3ByKa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cccOc

23

SHGKTpOMaFHI/ITHI)Ie BOJIHbI, X
CBOMCTBA U cKOpocTh. Ilkana
5J€KTPOMATHUTHBIX BOJIH

bu6mmorexa [JOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHIUITBI paANOCBA3U U
TeneBuaeHus. Pa3surue
CpEeACTB CBs3U. Panuonokanus

25

KontponsHas padora
«Koiiebanus u BOJIHBI»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc618

26

[IpssMonuneiHoe

bu6mmoreka [JOK



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

pacrpocTpaHeHHE CBETA B
OHOpPOJHOM cpene. ToueuHblid
HCTOYHHMK cBeTa. JIyd cBeTa

https://m.edsoo.1u/ff0cd350

27

OTtpakeHue cBeTa. 3aKOHbBI
oTpaxkenus ceera. [locTpoeHue
U300paKEHUN B INIOCKOM
3epKaje

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cd4e0

28

[Ipenomuienne ceera. [lonHoe
BHYTpPEHHEE OTPa’KEHUE.
[IpenenbHBIM YToJ MOJHOTO
BHYTPEHHET0 OTPaXKEHUs

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cd 716

29

JlabopaTtopHnast pabota
«3mepenne nokasaress
MIPEJIOMIIEHHUS CTEKIIa»

bubmunorexa LIOK
https://m.edsoo.ru/ff0cd67a

30

JIunsel. [loctpoenne
U300paKCHHIA B JTMH3E.
®opmysia TOHKOHN JTUH3BI.
YBenu4yeHue JuH3bI

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cddle

31

JlaboparopHas pabota
«HccnenoBaHnue CBOMCTB
U300paKCHHUI B TMH3AX)

32

Hucnepcus cera. CroxxHbIN
cocTaB Oenoro cBera. L[Ber.
JlaboparopHas pabota
«Habmonenne nucrepcuun
CBETa»

33

Wntepdepennus ceera.
Hudpaxius ceera.
HudpakimonHas pemeéTka

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ced22

34

HOHepe‘{HOCTB CBCTOBBIX BOJIH.

bu6mmoreka [JOK



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

[Tonspuszanus ceera

https://m.edsoo.ru/ff0cf02e

Ontuyeckue mpuOOps U

35 YCTPOMCTBA U YCIOBHS UX
0€301acCHOr0 NPUMEHEHUS
['panuIel MPUMEHUMOCTH

36 KJIaCCHYECKOU MGXB.HI/IKI/E bubmuoreka [{OK
[Toctynatel cnennaibHOU https://m.edsoo.ru/ff0cf862
TEOPHUH OTHOCUTEIHLHOCTH
OTHOCUTENBHOCTD

37 OJHOBPEMEHHOCTH. bu6muoreka [IOK
3ameJieHHe BpEMEHH U https://m.edsoo.ru/ff0cfad2
COKpaIICHHE JITTUHBI
DHeprus U UMIYJIbC

13 PENATUBUCTCKON ‘-IaCTI/II{LI. bu6nuorexa [IOK
CBs13b Macchl ¢ SHEPTUEH U https://m.edsoo.ru/ff0cfc68
UMITYJILCOM. DHEPTHUs MOKOS
KonrtponbHas padora «OnTuka.

39 OCHOBBI cielUanbHON TEOPUHU bubmmorexa TIOK

https://m.edsoo.ru/ff0ct610
OTHOCUTEITLHOCTHY

40 ®otonbl. opmyna [1nanka. bubnuorexa [JOK
DHeprus U UMIyJIbC POTOHA https://m.edsoo.ru/ff0cfel6
OTKpbITHE U HCCIE0BAaHNE

41 dhoTtorddekra. OnbiTer A. I bubmmorexa [IOK

https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbI poTodddeKTa.

4 VpaBHeHne DUHIITEHHA IS bubmoreka [IOK
dhororddekra. «KpacHas https://m.edsoo.ru/ff0d015¢
rparuay Gorodddexra

43 Hasnenue ceera. Onbith [1. H. bubnmnoreka [JOK

JleOeneBa. XuMuaeckoe

https://m.edsoo.ru/ff0d04a6



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

JIEVICTBHE CBETA

TexHuueckue ycTponucTsa u
IIPAaKTUYECKOE IPUMEHEHHUE:

44
(dorodneMeHT, POTONATUHK,

COJIHEUHas OaTapesi, CBETOIUO]]
Pemenue 3agau no reme

45 «1eMeHThl KBAaHTOBOM bubmmorexa [IOK

https://m.edsoo.ru/ff0d0302
OTITHKI
Monens atoma ToMmcoHa.

46 OmnsiTe Pe3epdopaa mo bu6muoreka [IOK
paccessHUIO 0-4acTHLI. https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma

bu6mmoreka [JOK

47 Hoctynatet bopa https://m.edsoo.ru/ff0d0afa
N3nyyenue u nornoueHue

43 (OTOHOB TIpU TEpexoie aTomMa bub6nuoreka [IOK
C OJTHOTO YPOBHSI DHEPTHUH Ha https://m.edsoo.ru/ff0dOafa
Ipyroii. Buasl criekTpos
BoJ1HOBBIE CBOMCTBA YACTHII.

Bosns ge Bpouns.
49 KoprycKyisapHO-BOJIHOBON Buommorexa LIOK
https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIIOHTaHHOE 1
BBIHYJICHHOE U3Ty4eHHE
OTKpbITHE PAIUOAKTUBHOCTH.

50 Omnpitel Pe3epdopmaa mo bubnmnoreka [JOK
OIPEJICIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOIO U3TyUYEHUS
Csomucrsa anbda-, 6eTa-,

51 raMma-usiydyenus. Biausaue

PAAOAKTUBHOCTH HA KUBBIC



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

OpraHu3Mbl

52

OTkpbITHE IPOTOHA U
Hentpona. M3oronsl. Anbda-
pacrnaz. DJIEeKTPOHHBIN U
HO3UTPOHHEIN OeTa-pacha.
l'amMmma-uznydenue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3U HyKJIOHOB B
sape. SlnepHsle peakiuu.
Snepubin peakrop. [IpoGiaemsl,
MIEPCTIEKTUBBI, IKOJIOTUYECKUE
aCTEKTHI AEPHOU DHEPIETUKH

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YaCTULIbI.
OTkpbITHE TO3UTPOHA. METOIbI
Ha0JII0/IEHUS ¥ peruCcTpaluu
3JIEMEHTapHBIX YaCTHII.
Kpyrasrit cton
«DyHIaMeHTaNbHbIE
B3aUMOJIEUCTBUSL. EqUHCTBO
(Gu3MIECKON KapTHHBI MUPa»

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Be3aHOrO HedA.
Co3Besnus, SpKHU€ 3BE3IbI,
IUIAHETHI, X BUAUMOC
nemxenne. ConHeunas
cHCTEMa

56

Comnnue. CoHeuHast
aKTUBHOCTE. VICTOUHHK
sueprun CoJlHIA U 3BE3]T

57

3BE31bI, UX OCHOBHBIE
XapaKTEPUCTHKHU. 3BE3IbI
[JIABHOU TIOCJIEIOBATEIBHOCTH.



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

BHyTpeHHee cTpoeHue 3BE3I.
CoBpeMeHHBIE TPEICTABIECHUS
0 IIPOUCXOKIEHUU U SBOJIOLIUY
ComHua ¥ 3B€37

58

Muteunsn [TyTs — Haia
T'amakTuka. Ilomoxenne u
nemxkenne CoiHIa B
["anaktuke. I'amakTuku.
YepHble JBIPHI B AApax
raJlakTHK

59

Bcenennas. Pas0Oeranue
rajnakTtuk. Teopus bonbiioro
B3pbIBa. PenukToBOE
u3iny4yeHue. MeraranakTuka

60

Hepemennsie mpoo6iieMbl
ACTPOHOMHHU

61

KonTponshas padora
«DIEeMEeHTHI aCTPOHOMUH U
acTpou3uKm»

62

Ob6o06maromuit ypok. Posb
(U3MKH ¥ ACTPOHOMUH B
SKOHOMHYCCKOH,
TEXHOJIOTHYSCKOM, COIHAIbHON
1 ATUYECKOH cepax
JeSITeJIbHOCTH Y€JI0BEKa

63

O606maromuit ypok. Posis u
MecTO (PM3UKU U aCTPOHOMUU B
COBPEMEHHOMN HAy4YHOI
KapTHHE MUpa

64

O606maromuit ypok. Poib




(u3nueckoil Teopuu B
hopmupoBaHUn
MPEJICTABICHUH O (PU3UIECKOM
KapTHHE MUpa

65

O6o0matomuii ypok. Mecto
(u3NIEeCKOl KapTUHBI MHpPa B
o01eM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPECTaBICHUNA O IPUPOJIC

66

PesepBHbIil ypok. MarautHoe
noJje. DJIeKTpOMarHuTHast
WMHIYKIUS

67

PesepBHblIit ypok. OnTuka.
OCHOBBHI CIEITUATBHOM TEOPUH
OTHOCUTEIILHOCTH

68

Pesepnsiii ypok. KBanToBas
(u3uKa. DIIeMEHTBI
ACTPOHOMHUU U acCTPOPHU3UKH

bubmunoreka LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB
10 ITIPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJUYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI IS YYEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. non
penakmnueit [lapdentreBoii H.A., AkninonepHoe obmecTBo «M31aTeancTBo
«IIpocsemenue»

» dusuka, 11 kimace/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakmueii [TapdentoeBoii H.A., AkninonepHoe oo6mecTBo «M31aTeancTBo
«IIpocsemenune»

METOIUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

INopsiukun E.H. Meroauka o0ydenust pusuke

Bbpasepman O.M. Beuepa no ¢usuke B cpeaneit mkose. M. IIpocBenienue
Koran b.1O. PazmepHocTh puznueckoit BenuurHbl. M.

Jlanuna W.41. 100 urp no pusuke. M.

Jlanuna W.51. BaeknaccHas padora o ¢puszuke. M.

JlepmanToB B.B. Meroauka duzuku. M.

Mynranosckui B.B. ®u3snyeckue B3aMMOAEHCTBYS M KAPTUHA MUPA B IIKOJIBHOM
Kypce ¢puszuku. M.

MeTonuueckuii cipaBOYHUK yuuTens pusuku. M.

Hecrannaptasie ypoku ¢pusuku. Coct. C.B. bop6posa. Bonrorpan
Opexos B.II., YcoBa A.B. Metoauka npenoaaBanust pusuku. M.
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