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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢u3uke 0a30BOr0 YpOBHS HAa YpPOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKEHHHA H TpeOOBaHWI K pe3yJabTaTaM OCBOCHHUS OCHOBHOMU
oOpa3oBaTellbHOUM TporpamMel, npezactaBieHHsx B @T'OC COO, a takke ¢ yu€rom denepanpbHON
paboueil mporpaMmbl BOCITUTaHHUSA M KOHIICTIIIMU TPEToAaBaHusi yaeOHoro npeamera «dusuka» B
oOpa3oBaTenbHBIX  opranmsanusix  Poccuiickoit ~ ®epepanuu,  peaau3ylONMX  OCHOBHBIC
oOpa3oBaTesbHbIe IPOTPAMMBI.

Copneprxanue porpaMMbl 10 (prU3HMKe HampaBlieHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOM
KapTUHBI Mupa obOyuaromuxcs 10—11 kmaccoB mpu oOydeHuHM UX (Qu3uMKe Ha 0a30BOM YpPOBHE Ha
OCHOBE CHUCTEMHO-/IE€ATEIbHOCTHOTO Moaxoa. [Iporpamma no ¢usmuke cooTBeTCTBYET TpeOOBaHUAM
OI'OC COO K mIaHUpyeMbIM JUYHOCTHBIM, IMPEIMETHBIM W METalpeJMETHBIM pe3yJibTaTaM
oOyueHus, a TaKK€ YYUTHIBAET HEOOXOJIMMOCTb pealu3alii MEXIPEIMETHBIX CBS3eH (U3UKU C
€CTECTBEHHO-HAY4YHbIMU y4EOHBIMU NpeAMeTaMu. B Hell onpenenstoTcs OCHOBHBIE LIETH U3YYEHUS
(Gu3MKM Ha ypOBHE CpenHero oOIiero oOpa3oBaHus, IJIAHHUPYEMbIE Pe3yJbTaThl OCBOEHHUS Kypca
(GU3MKY: INYHOCTHBIE, METANPEMETHbIE, TpeIMETHbIE (Ha 0a30BOM YpPOBHE).

[IporpamMma o ¢pu3ukKe BKIIOYAET:

® [UJIaHUpPyEMblE€ PE3YNIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpPOBHE, B TOM YHCIE

MpeIMETHBIE Pe3yabTaThl MO roJiaM O0yYEHUS;

e cojepxaHue yueOHOro npeamera «Du3nka» 1o rojaM o0ydeHusl.

dusnka Kak Hayka 0 Hambojee OOMIMX 3aKOHAX MPHUPOJBI, BBHICTYIAs B Ka4eCTBE y4EOHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHMH 00 OKpyXaroleM MHpeE.
[IkoyBbHBINA Kypc QU3MKU — CUCTEMOOOPA3YIOIIUI Ul €CTECTBEHHO-HAYYHBIX Y4EOHBIX NPEIMETOB,
MOCKOJIbKY (DM3MYECKHE 3aKOHBI JIEXKAT B OCHOBE IPOLECCOB U SBJIEHUH, M3y4aeMbIX XHUMUEH,
ounosoruent, ¢puzndecko reorpadueit U acrpoHommuen. Vcronp3oBaHWe M aKTUBHOE NMPUMEHECHHE
¢bu3nyeckux 3HAHUU ONpEeNeNseT XapakTep M pa3BUTHE pPa3sHOOOpPa3HBIX TEXHOJIOIMH B cdepe
SHEPIreTUKU, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJYyYEHHs HOBBIX MAaTEpUaloOB C 3aJaHHBIMU
cBoiicTBaMH U Jpyrux. M3ydenne Gpu3nku BHOCUT OCHOBHOM BKJaa B (POPMUPOBaHHE €CTECTBEHHO -
Hay4HOM KapTHHBI MUpa 00ydarouiuxcsi, B (POPMUPOBAHHWE YMEHUI NPUMEHATh HAY4HbBI MeTox
MO3HAHUS IPU BBIIOJHEHUH UMH y4eOHBIX UCCIIEOBAHUH.

B ocHoBy kypca ¢u3uku Ui ypOBHS CPEJHEro oOuiero oOpa3oBaHUs MOJIOXKEH Ps UAEH,
KOTOPBI€ MO’KHO pacCMaTpUBaTh KaK MPUHIIMIIBI €r0 MOCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBHU C HEHM KypC SIBISETCS JOTHYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuajg M3 BCeX pazlesioB (M3UKH, BKIIOYAET KaK BOIPOCHI KIACCHYECKOH, Tak U
COBpEMEHHOM (hU3UKH.

Hoes ecenepanusayuu. B cooTBeTcTBUM ¢ HeW MaTepuan Kypca GU3MKH OOBEAUHEH BOKPYT
¢u3nueckux teopuil. Benymum B kypce siBisiercs (OpMUpOBaHHE MPEACTaBIEHUN O CTPYKTYPHBIX
YPOBHSIX MAaTE€pPHH, BELIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peanuzanysi mpeanoiaraeT HCMOJIb30BaHHE T'yMaHUTApHOTO
noTeHIMana (pU3NYecKol HayKH, OCMBICICHUE CBSI3U Pa3BUTHs (U3UKU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U 9KOJIOTUYECKUMU MpoOIeMaMH.

Hoes npuknaouoii nanpasnrennocmu. Kypc ¢u3umkn mpeamnosiaraet 3HaKOMCTBO € IIHPOKUM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MTPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.



Hoes sKonocuzayuu peanusyercs IOCPEICTBOM BBEIEHHUS DJIEMEHTOB  COJAEp KAHMS,
MOCBSIIEHHBIX HKOJOTHYECKUM MpoOJIeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHBI C pPa3BHTHUEM
TEXHUKH M TEXHOJIOTHH, a TakkKe OOCYKIEHHs MPOOJIEM pPalMOHAIBHOTO MPUPOJONOIB30BAHUS U
9KOJIOTMYECKOM 0€3011aCHOCTH.

CrepXxHEBBIMU 3JIEMEHTaMHM Kypca (U3MKHM Ha YpOBHE CpEAHEro oOIero oOpa3oBaHUS
ABISIOTCS  (pusmueckre Teopuu ((POpPMHpPOBAHUE TMPEACTABICHHA O CTPYKType IOCTPOCHHUS
¢usnveckoit Teopuu, ponu (yHAAMEHTAIBHBIX 3aKOHOB M MPHUHIUIIOB B COBPEMEHHBIX
MPEJCTAaBICHUAX O NPUPOJE, TPAaHHUIAX NPUMEHUMOCTH TEOPHH, JUIS ONMUCAHUS ECTECTBEHHO-
Hay4HBIX SIBJIEHUM U IPOLIECCOB).

CucTeMHO-JIeITEIbHOCTHBIA MOAX0A B Kypce (DU3MKM peamu3yercss Mpexae BCero 3a Cuér
OpraHM3alii SKCIEPUMEHTAILHOM JIesATeNIbHOCTH oOydaromuxcs. [[ns 0a30Boro ypoBHsI Kypca
(GU3MKH — 3TO WCIOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX OJKCIIEPUMEHTOB U
abOpaTOpPHBIX paboOT, KOTOpble B TMporpamMme Mo ¢Gu3NKe OOBETUHEHBI B OOIIMI CIHCOK
YUEHUYECKUX MpakTH4YeCKUX palboT. BrineneHune B ykazaHHOM IepedHe J1a0OpaTOpHBIX padoT,
MIPOBOJMMBIX ISl KOHTPOJIS M OLIEHKH, OCYHIECTBIISIETCS] yYaCTHUKAMU 00pa30BaTeIbHOIO Mpoliecca
UCXOJsl M3 OCOOCHHOCTEM IJIaHMPOBAaHUS M OCHalleHus KaOuHera Qusuku. Ilpu sTOM
obOecrieunBaeTcs OBJIaZiIeHHE OOyYalONIMMUCS YMEHHUSMH IPOBOJAUTH KOCBEHHbIE H3MEpPEHUH,
WCCIIEIOBAaHUSI 3aBHCUMOCTEH (M3WYECKHX BEJIMYMH W TIOCTAHOBKY OIIBITOB 10 TPOBEPKE
MIPEUI0KEHHBIX THUIIOTE3.

Bonpmoe BHUMaHUE yaeNseTcsl pEIIeHUI0 pacu€THBIX M Ka4eCTBEHHBIX 3a1ad. [Ipu aTom st
pacuéTHBIX 3a/Ja4y MPHOPUTETOM SBISAIOTCA 3aJayd C SBHO 3a/JaHHOM (U3MYecKkodl MOJeNnblo,
MO3BOJISIIOIINE PUMEHATh M3yYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KakK M3 OJHOIO paszena Kypca,
TaK U MHTETPUPYS 3HAHUS U3 Pa3HBIX pazlienoB. [[1s kauecTBEHHBIX 3a7ady MPUOPUTETOM SIBIISIOTCS
3a/laHusl Ha OOBSCHEHUE MPOTEeKaHUs (U3NYECKUX SIBJICHHM U MPOLIECCOB B OKPYXKAIOIIEH KU3HHU,
TpeOytorire BIoopa GU3NYECKON MOIETH ISl CUTYalluH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusiMu ®I'OC COO k MarepuaibHO-TEXHUUECKOMY 00ECIIeUeHHU0
y4eOHOro mpoiiecca 0a30BbI YpOBEHb Kypca (PH3MKH Ha YPOBHE CPEIHEro OOIIero oopasoBaHH
JOJIKEH U3y4aThbCs B YCIOBUSX NMPEAMETHOTO KaOMHETa (PM3UKU WU B YCIOBHUSIX UHTETPUPOBAHHOTO
KaOMHEeTa TNPEJMETOB €CTECTBEHHO-HAyYHOTO IMKiIa. B kabuHere QU3MKKH JODKHO OBITH
HeobOxouMoe JabopatopHoe 000pyAOBaHUE Uil BHIMOJIHEHUS YKa3aHHBIX B Mporpamme mno gpusuke
YUYEHUYECKUX MPAKTHUYECKUX PadOT U JEMOHCTPAIMOHHOE 000PyI0BaHUE.

JlemoHcTpalmoHHOEe  00opynoBaHue (OpMHpPYEeTCs B  COOTBETCTBMM C  IPHUHLHUIIOM
MUHUMAJbHON JOCTATOYHOCTH U OOECIEeUMBAET MOCTAHOBKY MEPEYHCIECHHBIX B IMPOTpaMMe IO
¢u3MKe KIIOYEBBIX JAEMOHCTpAlMi JJs HWCCIEJOBaHHUS W3y4aeMbIX SBJICHUH U TPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaboparopHoe o0opynoBaHUE Ui YUYCHUUYECKUX MPAKTHUECKUX paboT dopMupyercs B BHUC
TEMaTHMYeCKMX KOMIUIEKTOB U o0ecrednBaeTcsi B pacuéTe OJHOIO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHl Ja0OpaTOPHOTO OOOPYHOBaHMS JIOJDKHBI  OBITH
MOCTPOCHBI Ha KOMIIJIEKCHOM HCIOJIb30BAaHUU AaHAJIOTOBBIX M HHU(POBBIX MPHUOOPOB, a Takke
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE HU(POBBIX TaOOpaTOPHil.

OCHOBHBIMU IENISIMH U3y4eHHsI (PU3UKH B 00111eM 00pa30BaHUM SIBIISIOTCS:

e (opMupoBaHHE MHTEpECa U CTPEMJICHHS 00YJarOLIUXCsl K HAYyYHOMY M3Y4YEHUIO MPUPOJIBI,

pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;



pa3BUTHE TMPEACTABICHW O HAYYHOM METOJe TO3HaHHs U (OPMHPOBAHUE
MCCIIEI0BATENICKOTO OTHOIICHUS K OKPY)KAIOLINM SIBIICHUSIM;

(opMupOBaHME HAYYHOTO MHPOBO33PEHUS KAaK pe3yiabTaTa HM3y4eHUS OCHOB CTPOCHHS
MaTepuu U (yHIAMEHTAILHBIX 3aKOHOB (DH3UKH;

(dbopMupoBaHHEe yMEHHH OOBSCHATH SBJICHUS C HCIIOJB30BAaHMEM (PU3MYECKHX 3HAHUHN H
HAyYHBIX JI0Ka3aTEeIbCTB;

(opMupoBaHHE PEACTABICHUAN O POJIM (GU3UKHU JUTSI PA3BUTHSI IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHIA.

JlocTikeHre STUX MeJed oOecreunBaeTcsl peUHIeHHeM CICOYIOUIMX 3aJad B IpoIiecce
M3y4YeHus Kypca (U3NKH Ha YPOBHE CPEHET0 00IIero 00pa3oBaHus:

MpUOOpeTeHNe CHUCTEMbl 3HAaHUM 00 o0muX (QU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpPUAX, BKIIOYAs MEXaHUKY, MOJEKYISPHYIO (DU3HKY, SJIEKTPOJAMHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(U3HKY;

(hopMHpOBaHHE YMEHUN MPUMEHATh TEOPETHUUECKHUE 3HAHUS JJIs OOBSICHEHUS (PU3NUECKUX
SBJIGHUH B MPUPOJIE U JUISI IPUHATHS MPAKTUYECKUX PEIIEHUH B IOBCEIHEBHOM KU3HU;
OCBOEHHE CMOCOO0B PELICHHUS Pa3IMYHbIX 33/1a4 C SBHO 33JaHHON (U3MUYECKON MOJENbIo,
3a/1a4, MMOAPa3yMEBAIOIINX CaMOCTOSTENbHOE CO3/IaHue (PU3NYECKON MOJenu, aJleKBaTHOU
YCIIOBUSM 3a]1a4H;

MOHMMaHHe (U3NYECKUX OCHOB M MPHUHILMIIOB JEHCTBUS TEXHUUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX MTPOLIECCOB, X BIUSHUS HA OKPYKAIOLIYIO CPEY;

OBJIAZICHUE METOJaMHM CaMOCTOSITENIbHOIO IUIAHUPOBAHUS M TMPOBEICHMS (PU3NUECKUX
HKCIEPUMEHTOB, aHAJIN3a U HMHTEPIpETalMd UHPOPMALUH, ONPEAEIECHUs 10CTOBEPHOCTH
MOJIy4EHHOTO pe3yibTara;

CO3/IaHME YCIOBUHM ISl Pa3BUTHUA YMEHH NPOEKTHO-HUCCIIEIOBATEIbCKOM, TBOPUYECKOU
NESATeIbHOCTH.

Ha wusydyenue ¢usuku (06a30BbIi YpOBEHb) Ha YpPOBHE CpeIHEro oOImero oOpa3oBaHUs
otBoautcs 136 wacos: B 10 kitacce — 68 yacoB (2 yaca B Hezeno), B 11 kimacce — 68 yacos (2 yaca B

HEJIEIIO).

[Ipennaraempiii B mporpamMmme no (Qu3MKe MepeyeHb J1alOpaTOPHBIX M MPAKTUYECKUX padboT
SIBJIIETCS PEKOMEH/I0BAaHHBIM, YUUTENb JAeTaeT BHIOOp MpoBeieHus 1a00paTOPHBIX pabOT U OIBITOB C
y4€TOM MHJIMBUIYATbHBIX 0COOEHHOCTEH 00yJarOIIUXCS.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3uka 1 MeTOABI HAYYHOIO NIO3HAHUS
®usuka — Hayka o npupoae. Haydnele Meroapl mnoO3HaHUS OKpyKaromero mupa. Poib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS NIPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue ¢uznueckux sBIeHUM M nporeccoB. Hayunbie runoressl. dusnueckue
3aKOHBI U TeOpuH. | paHUIIBI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpUHIUIT COOTBETCTBUSI.

Pors m mecro ¢usuku B (popMHpOBaHMM COBPEMEHHOM HAy4dHOW KapTHHBI MHpa, B
MIPAKTUYECKON JIEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

Amnanorosble 1 IU(PPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JaTUYUKH.

Pa3znen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe aBuxkeHne. OTHOCUTEIbHOCTh MEXAHUYECKOro JBMKeHUs. CHuctemMa oTcuéra.
Tpaexropus.

[Tepemenienne, CKOpOCTh (CpemHsii CKOPOCTb, MIHOBEHHAash CKOPOCTh) W YCKOpEHHE
MaTepUaIbHON TOUYKH, WX MPOCKIIMM HA OCH CHCTeMbl KoopauHaT. CJOXeHHWe TepeMelleHuN u
CJII05KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE TPSMOJMHEHHOE [BIKEHHUE. ['paduKu 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MaTEPUAIbHOM TOUKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHMS.

KpuBonuneiitHoe npuxeHue. /[Br>keHnEe MaTepHAIbHOM TOYKHU MO OKPYXHOCTH C MOCTOSHHOM
[0 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHasi ckopocTh. llepuon u yacrota obOpaiieHus.
LleHTpOoCTpEMHUTENIBHOE YCKOPEHHUE.

TexHuueckne ycTpoHCTBA M MPAKTUYECKOE NPUMEHEHHE: CIUIOMETP, JBUKEHHUE CHAPSJIOB,
LIETIHbIE U PEMEHHBIE MTEpEAAUN.

Jlemoncmpayuu

Mogenb cucteMsbl OTCUETA, UILTFOCTPALIUS KUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBrxeHus Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPHU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHHUS.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JIBMKEHUS C LIEJIbIO ONPEAEIIEHUS] MTHOBEHHOM CKOPO CTH.

HccnegoBanue COOTHOLIEHUS MEXIY MYTSIMH, NMPOWIEHHBIMU TEJIOM 3a MOCIEAOBAaTENIbHbIE
paBHbIE MPOMEKYTKH BPEMEHU MIPU PABHOYCKOPEHHOM JBUKEHUU C HAYaJIIbHOW CKOPOCTHIO, PaBHOM
HYIIIO.

N3yuenue nBukeHUs MapUKa B BA3KOM KUJIKOCTH.

N3ydeHnue nBukeHHs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. JTunamuxa



IIpunnun otHocurensHOCTH ['amunes. Ilepsbiii 3akoH Hprotona. MHepuuanpHble CHCTEMBI
OTCYETA.

Macca tena. Cuna. [lpunuun cynepno3uuuu cuil. Bropoii 3akon HeroToHa 1y1st MaTepralibHOM
Touku. Tpetuit 3aKkoH HbroTOHA [I711 MaTepUAIbHBIX TOYEK.

3akoH BceMupHOro Tarotenus. Cuma tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenune. Bunapl Tpenus (1mokosi, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHHS CKOJIBKEHUS M cuia TpeHus mnokos. Koaddunment tpenus. Cuiia CONPOTUBICHHS IPU
JBKEHUU TeJia B )KUIKOCTH WJIU Ta3e.

[TocTynarensHoe ¥ BpaliareabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO TeENa.

MOMEHT CuJIbl OTHOCUTEIBHO OCH BpaieHus. [lnedo cumibl. YcnoBus paBHOBECHS TBEPIOTO
Tena.

TexHuueckre yCTpOWCTBA U TMPAKTUUECKOE TMPUMEHEHHE: TOJUIUITHUKH, JIBIDKCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEepLUUH.

CpaBHeHHE Macc B3aUMOJICUCTBYIOIIUX TEJI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepopMaIii.

HeBecomocts. Bec Tena npu yckOpeHHOM NOAbEME U TTAJICH U H.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKCHHUSI.

VYcnoBust paBHOBecUs TBEPAOTO Tena. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3yuenue nBuxenust Opycka o HaKJIIOHHOW MJIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH CHJI YHPYTrOCTH, BO3HUKAKOUIUX B IPYKUHE U PE3UHOBOM
oOpasrie, oT ux aehopmariuu.

HccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO TeJA, UMEIOIIETO0 OCh BPALLICHHUS.

Tema 3. 3akonwl coxpanenus 6 Mexanuke

Nmnynsc MarepualibHOM TOYKH (Tenla), CUCTEMbl MaTepUajbHBIX ToueK. MIMMynbc CHIbI U
M3MEHEHHE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITyJibca. PeakTMBHOE BUKEHUE.

Pabora cunbsl. MOIIHOCTE CHJIBI.

Kunernueckass sHeprusi MarepuanbHOM Touku. Teopema 00 WU3MEHEHUU KHUHETUYECKOU
SHEPrUH.

[TotentmaneHas »Heprus. [loTeHuuanpHas 3HEprus ynpyro AeQOpPMUPOBAHHON MPYKUHBI.
[ToTennmanpHas 3HEprus Teaa BOIM3U MOBEPXHOCTH 3eMIIH.

[ToTeHnManpHple U HEMOTEHIMAIbHBIE CUIBL. CBsi3b pabOThl HEMOTEHIMAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUS MEXaHUYECKON SHEPTUU.

Ypyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckre yCTpPOMCTBA M IPAKTHYECKOE IPUMEHEHUE: BOJOMET, KONEpP, MNPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOoH COXpaHEHUsI UMITYJIbCA.



PeaktuBHOE NBHKEHUE.

[lepexon noTEHIMAIBHONW SHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

Wzyuenne aOCONMIOTHO HEYNMPYroro yaapa ¢ TIOMOINBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3u pabOTHI CHIIBI C M3MEHEHHEM MEXaHUYeCKOH SHEpruM Tella Ha MpUMepe
pacTsHKEHHUS PE3UHOBOTO XKI'yTa.

Pa3nen 3. Moaeky/sipHasi puznka u TepMoIHHAMHUKA

Tema 1. Ocnoebl MOIEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE TOJOXKEHHUS MOJIEKYISIPHO-KHHETHYECKOW TEOPHUH M HMX OIBITHOE OOOCHOBaHHE.
Bbpoynosckoe awxkenue. Juddysus. Xapakrep ABMKEHHS U B3aMMOJCHCTBMS YacTHIl BELIECTBA.
Mogenu cTpoeHust Ta30B, KUIKOCTEH W TBEPIBIX TET M OOBICHEHHE CBOMCTB BEIECTBA HAa OCHOBE
3THX Mojeneil. Macca u pasmepsl MoJiekyi. KonnuectBo BemectBa. [loctosinaas ABorapo.

TenmoBoe paBHOBecue. Temneparypa u e€ namepenue. lllkana temneparyp Llenscus.

Mopnens wuneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KHHETUUYECKOW TEOpUU
UJeanbHOTO raza. AGCOIOTHAs TeMIepaTypa Kak Mepa cpelHell KHHETUUECKON SHEPTUH TEII0BOTrO
nBrbKeHud yactull rasza. [llkana remnepatyp KenbBuHa. ['a3oBbie 3akoHbI. YpaBHeHUE MeHaeneeBa—
Knaneiipona. 3akon [anproHa. M3omponecchl B HACATBHOM Ta3e € MOCTOSIHHBIM KOJMYECTBOM
BelecTna. ['paduueckoe npeacrapieHne U30MpPOIIECCOB: U30TEpPMa, U30X0pa, H3o0apa.

Texuuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBalONIME JUCKPETHOE CTPOCHHE BemiecTBa, ¢otorpaduu  MOJEKY
OPraHMYeCKUX COCTMHEHUH.

OmnbrTel 10 AU GY3UN KUTKOCTEN U Ta30B.

Monens OpOyHOBCKOTO JIBUKEHHUSI.

Monens onbiTa LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHNE MEXMOJIEKYISIPHOTO B3aUMOICUCTBUSI.

Mogenb, WUTFOCTPUPYIOLIAsk IPUPO/LY TABJICHUS ra3a Ha CTEHKHU COCYy/a.

OnBIThL, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSIHUS UICATBHOIO Ia3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Omnpenenenre Macchl BO3AyXa B KIIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHUN 00bEMa KOMHATHI,
JIABJICHUS U TEMIIEPATyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX/1y TapaMeTpaMU COCTOSIHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnogvt mepmoouHamuku

TepmonuHamuueckass cuctemMa. BHYTpeHHssI 3HEprus TEpMOJMHAMHYECKON CHCTEMBI U
crocoObl e€ m3MeHeHus. KommdecTBO TeroTel W paboTa. BHYTpeHHsIsI 3HEpPrust 0JHOATOMHOTO
uJeanbHOTO raza. Bunpl temonepenadyu: TEMIONPOBOJHOCTb, KOHBEKLHMS, U3JydeHUE. Y IeTbHas
TEIII0EMKOCTD BellecTBa. KolnuecTBo TEmIOTHI pH TeIUIonepeaaye.

[Tonsite 06 agnabatHOM mporiecce. [lepBoiif 3akoH TepMmoauHaMHKU. [IprMeHeHue mepBoro
3aKOHA TePMOJMHAMHUKY K u3ompoiieccaM. I padudeckast uHTepIpeTaus padoThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh MpoIieccoB B MPHUPOIE.



TemnoBeie MamuHbl. [IpuHIMNBL AelicTBUS TemaoBbIX MamuH. IIpeoOpazoBaHust sHEpruu B
TeroBbIX MamuHax. Koag¢umnuent noneznoro aeictBus ternoBoil mamunbl. Lukn KapHo u ero
KOA(PHIIMEHT MOJIE3HOTO NEHCTBUS. DKOJOTHIECKUE MPOOIEMBI TETNIOIHEPTETUKH.

Texnuueckue ycTpoicTBa M MPAKTUYECKOE NMPUMEHEHHE: JABUTaTelb BHYTPEHHETO CrOpPaHU,
OBITOBOW XOJIOJMIBHHUK, KOHAUITHOHED.

Jlemoncmpayuu

V3meHeHre BHYTpEHHEH YHEPTUU Tella MPH COBEPLICHUH paOOTHI: BBUIET MPOOKH U3 OYTBHUIKH
MoJ JEMCTBMEM C)KaTOro BO3[yXa, HarpeBaHue d¢upa B JATYHHOW TpyOKe WYyTEM TpEHHS
(BUICOAEMOHCTpALTHS).

N3meneHnne BHyTpeHHEH sHepruu (TeMiepaTypbl) Teja pu Terionepeaaye.

OmnbIT N0 auabaTHOMY PACIIUPEHUIO BO3/yXa (OTBIT C BO3AYITHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTaTelsl BHYTPEHHETO CTOPaHUsl, PEAKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

N3mepenue yaenbHOM TeII0OEMKOCTH.

Tema 3. Azpecammnvie cocmoanusn eeujecmea. Pazosvie nepexoovt

[TapooOpazoBanne u koHjaeHcanws. VMcnapenne n kuneHue. AOCOJMIOTHAS M OTHOCUTEIbHAS
BII&XHOCTh BO31yXa. HacelmieHHbI map. YienbHas TeruioTa mnapooOpa3oBaHHs. 3aBHCHUMOCTH
TeMIEePaTyphl KUTICHUS OT JTaBJICHUS.

Teépnoe Teno. Kpucrammmueckne u amopdubie Tena. AHU30TPOMHS CBOWCTB KPHCTAJLIOB.

Kunkue kpucramisl. CoBpeMeHHbIe MaTepransl. [lmaBieHne u Kpucraumsanus. Y IenbHas TeIoTa
riasneHust. Cyonumarnus.

VYpaBHEHHE TEIUIOBOTO OajlaHca.
TexHuueckre yCTpPOHUCTBA M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP H TICHXPOMET),

KaJIOPHUMETP, TEXHOJIOTHH IOJIYYCHHSA COBPEMCHHBIX MAaTCpHaIOB, B TOM YHCJIIC HAHOMATCPHAJIOB, U
HaAHOTCXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX TAPOB.

Kunenue nmpu NOHMWKEHHOM JaBJICHUH.

CriocoObl U3MEPEHUS BIAKHOCTH.

HaGnronenue nHarpeBaHus U TUTaBJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMoHCTpaIys KpUCTaIOB.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomol

N3mepenue OTHOCUTEIHHON BIQXKHOCTH BO3/1yXa.

Pa3znea 4. DiekTpoanHaMuKa

Tema 1. dnekmpocmamuka

DnekTpu3aius Tel. DIEeKTpUuYecKu 3apsia. JIBa BuAa 3ieKTpudecKkux 3apsaoB. [IpoBoanuku,
JTURJIEKTPUKHU U TIOJIYIPOBOJIHUKH. 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO 3aps/ia.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. ToueuyHblil AIeKTpUUECKUH 3apsia. DIEKTPUUECKOE
nosne. Hanpsok€HHOCTh anekTpuueckoro mnois. IIpuHIuUn cyneprno3uuuu 31eKTPUYECKUX MOJIeH.
JIuHuM HaNPSKEHHOCTH SIIEKTPUUYECKOTO OIS,

PaGora cun anextpoctatrueckoro mois. [lorennuan. Paznocts norenimanos. [IpoBogHuky u
JURJIEKTPUKH B JIEKTPOCTATHUECKOM MoJje. JuanexkTpuueckast IpOHUIIAEMOCTb.



OnekrpoéMmkoctb. Konnencatop. DIEKTpOEMKOCTh IIJIOCKOTO KOHIEHCATopa. DHEprus
3apsKEHHOTO KOHJEHCATOPA.

TexHuueckre YCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: BJICKTPOCKOI, 3JIEKTPOMETP,
ANIEKTPOCTATUYUECKAs] 3alllUTa, 3a3€MJICHHE DJEKTPONPHUOOPOB, KOHJEHCATOP, KOMUPOBAIBLHBIN
anmapar, CTpyWHBIA IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M MPUHLUIT JEHCTBUSA dIIEKTPOMETPA.

B3anmopeiicTBre Ha’EKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE T0JIC 3aPSHKCHHBIX TEl.

[TpoBOAHMKHU B AIEKTPOCTATHUECKOM TOJIE.

DneKTpocTaTUYeCKas 3alluTa.

JIUDIIeKTPUKH B DJIEKTPOCTATHIECKOM TIOJIE.

3aBUCUMOCTD JJIEKTPOEMKOCTH TIJIOCKOTO KOHJEHCATOpa OT IUIOINIAAM TUIACTUH, PACCTOSHUS
MEXTy HUMH U TUAJIEKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannstii 3nexkmpuueckuit mok. Toku 6 paznuynvix cpedax

DJIEKTPUYECKHI TOK. Y CJIOBUS CYIIECTBOBAHUS ANEKTPUUYECKOr0 ToKa. Mcrounuku Toka. Cuia
ToKa. [IoCTOSTHHBIN TOK.

Hanpsioxenue. 3akon OMa [ij1s1 ydacTka LETnH.

DJIEKTPUYECKOE CONMPOTHUBIICHHUE. YENbHOE CONMpPOTHBIEHUE BemlecTtBa. [locienoBarensHoe,
MapajuieJIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB.

PaboTa anekTpuueckoro Toka. 3akoH Jlkoyns—JleHnia. MOIHOCTB AIEKTPHUIECKOTO TOKa.

DNEeKTpOABMKYILAs CHWJIA U BHYTPEHHEE CONPOTHBIEHHE HWCTOYHMKA TOKA. 3akoH OMma mis
MOJTHOM (3aMKHYTOM) 31eKTprudeckol renu. KopoTkoe 3amMpIkaHUeE.

DNeKTpOHHAsA MPOBOJUMOCTh TBEPIBIX METAIOB. 3aBUCUMOCTh COIPOTHUBIIEHHUS] METAJIJIOB OT
Temneparypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBeHHass U MPUMECHAs MMPOBOJUMOCTh IMOJIYIIPOBOAHUKOB. CBOMCTBA
p—n-nepexona. [loaynpoBogHUKOBBIE TPUOOPHI.

DNEeKTpUYeCKUid TOK B pPAcTBOpax M paciulaBax 3JIEKTPOJIUTOB. DIJIEKTPOIUTHYECKAs
JUCCOIanus. DIEKTPOJIN3.

OnekTpuyeckuil TOK B razax. CaMOCTOSITENIbHBII U HECAMOCTOSITENbHBIA pa3psia. MoiHus.
[Lna3ma.

TexHnueckre yCTpoWCTBa M MPAKTUYECKOE NPUMEHEHHUE: aMIEPMETP, BOJBTMETpP, PEOCTaTt,
HCTOYHUKHU TOKa, 3JIEKTPOHATrpeBaTeIbHbIE MPHUOOPHI, AIIEKTPOOCBETUTENBHBIE TPHOOPHI, TEPMOMETP
COTPOTHUBIICHUS, BAKYYMHBIN NHOJ, TE€PMHUCTOPHI U (HOTOPE3UCTOPHI, MOTYIPOBOJHUKOBBINA THO/,
rajabBaHUKa.

Jlemoncmpayuu

N3mepenune cuibl TOKa U HAPSHKEHUS.

3aBUCUMOCTh COINPOTHUBJIECHUS UMWIUHAPUYECKUX TPOBOJHUKOB OT JUIMHBI, IUIOIIAIA
MOINEPEYHOI0 CEYEHHUsI U MaTepHaa.

CMmelanHoe coeIMHEHUE MPOBOJHUKOB.



IIpssMoe wu3MepeHHe HIIEKTPOABMKYIIEH Cuibl. KOpPOTKOE 3aMbIKaHME TajJbBaHUYECKOIO
3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOJIUTOB.

HckpoBoii pa3psaa M NpOBOAUMOCTb BO3AYXaA.

OAHOCTOPOHHSIS POBOJIUMOCTD JTMO/1A.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3ydeHue cMEIIaHHOrO COeIMHEHUS PE3UCTOPOB.

N3mepenue 31eKTpoABUKYIIEH CHUiIbl HCTOYHUKA TOKA U €r0 BHYTPEHHETO COIIPOTUBIICHHUSL.

HabGnronenue anexkrponusa.

Me:xnpeameTHble CBSI3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHsS B 10 Kjacce OCYIIECTBIAETCS C  Y4ETOM
CoJIepKaTelbHBIX MEKITPEIMETHBIX CBSI3€l C KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu 1
TEXHOJIOTUHU.

Meosicnpeomemnovle noHsamus, CBS3aHHbIE C M3YyYEeHHEM METOJO0B HAaydyHOTO MO3HAHMS:
SBJIEHWE, HayyHbIi (akT, rumnore3a, ¢u3nMyeckas BeIUYMHA, 3aKOH, TeOopus, HaOI0IeHHeE,
AKCIEPUMEHT, MOJIEIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbl ypaBHEHUH, TuHelHas QyHKIus, napaboia, rurnepbona, ux
rpaduky U CBOMCTBA, TPUTOHOMETpUYEeCKHE (YHKIMH: CHUHYC, KOCHHYC, TAHI€HC, KOTAHIEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIIMH Ha OCHU KOOPJMHAT, CIIOKEHUE
BEKTOPOB.

buonoeus: mMexanmdeckoe IBIKEHHWE B >KUBOW mpupone, Muddy3us, ocMoc, TEIIO0OMEeH
KUBBIX OPraHU3MOB (BUIBI TEIUIONEpeNauyH, TEIJIOBOE PaBHOBECHE), AJIEKTPUUYECKHE SIBICHUS B
YKUBOU TIPUPOJIE.

Xumua: JUCKPETHOE CTPOCHHE BEIIECTBAa, CTPOEHHE aTOMOB M MOJIEKYJd, MOJb BEIIECTBa,
MOJISIpHAsi Macca, TEIJIOBbIE CBOWCTBA TBEPMABIX Tell, KHUAKOCTEH M ra3oB, AJIEKTPUUYECKHE CBOWCTBA
METaJIJIOB, IEKTPOIUTUYECKAS AUCCOIUAIINS, TAIbBAHUKA.

l'eoepaghus: BIaXXHOCTH BO3AyXa, BETPbI, 0ApOMETpP, TEPMOMETD.

Texuonoeusn: npeoOpa3oBaHHe IBUKEHHUN C HMCIOJIB30BAHHMEM MEXAaHHU3MOB, Y4YET TpPEHHS B
TEXHHKE, TOIIIUITHUKY, UCIIOIb30BaHUE 3aKOHA COXPAaHEHUS! UMITYJIbCa B TEXHHUKE (pakeTa, BOJOMET
U Jpyrue), ABUraTesib BHYTPEHHEro CropaHusi, mnapoBas TypOuHa, OBITOBOH XOJOIWJIbHUK,
KOHJUITMOHEP, TEXHOJIOTHH MOJIy4YEeHHs COBPEMEHHBIX MaTEPHUAaOB, B TOM YHCIIE HAHOMATEpUasoB, U
HAHOTEXHOJIOTUH, AIIEKTPOCTaTUYECKas 3allUTa, 3a3eMJICHHE dIIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTEP, dJEKTPOHATpEBaTENbHbBIE MPUOOPHI, AIEKTPOOCBETUTENIbHBIEC TPUOOPHI, TaTbBAHUKA.

11 KJIACC

Pasnen 4. DuekrpoamnamMmuka
Tema 3. Maznummnoe none. IneKmpomacHumMHas UHOYKYUA
[TocTosiHHBIE MarHUTHL. B3anmoelcTBUE MOCTOSHHBIX MarHUTOB. MaruutHoe mojue. Bekrop
MarHuTHOM MHAYKUMU. [IpUHIUTT Cyneprno3uIinu MarHUTHRIX ToJeil. JIMHUY MarHUTHON WHIYKIIWU.
KapTtuna nunuit MarHuTHOW MHAYKIIUU TIOJISI TOCTOSTHHBIX MAarHUTOB.



MarautHoe 1oJie MpOBOAHMKA C TOKOM. KapTuHa nMHMM HMHIYKIMM MarHUTHOTO HOJIs
JUIMHHOTO NPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOIO IIPOBOJAHMKA, KATYILIKH ¢ TOKOM. OnbIT
Opcrena. BzanMmoeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ Moyiab U HarpaBieHUE. J[BIKEHUE 3apsHKEHHOW 4acTULbI B OJHOPOJAHOM
MarHutHoM noJie. Pabota cunel Jlopeniia.

SIBneHue  IIEKTPOMArHUTHOM MHAYKIMHM. [IOTOK BEKTOpa MAarHMTHOM  WHAYKLHH.
DNEeKTpOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTpOMarHUTHON uHaykuu dapanes.

BuxpeBoe »nexTpuueckoe mose. OJEKTPOABIKYILAs CHJIa HMHAYKIUM B IPOBOJHHUKE,
JBUKYIIEMCS IOCTYNATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHaykTUBHOCTD. SIBIEHNE CAMOMHAYKIIUHU. DJIEKTPOABMKYILAs CUJIa CAMOUHAYKIUH.

DHeprus MarHUTHOTO TOJISl KATYLIKH C TOKOM.

DNeKTpOMarHuTHOE TOJIE.

Texnuueckne ycTpoiicTBa W  MPAKTUYECKOE TMPUMEHEHHWE: IOCTOSHHbIE  MAarHUTHI,
AJIEKTPOMArHUTHI, IEKTPOABUTaTENb, YCKOPUTENIU JIEMEHTAPHbIX YaCcTULl, MHAYKIIMOHHAS 11€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE AJIEKTPOHHOTO My4Ka MAarHUTHBIM TIOJIEM.

JIMHUM UHIYKIMY MarHUTHOTO TOJIS.

B3anmopeiicTBre AByX MPOBOJIHUKOB C TOKOM.

Cuna Amrepa.

HetrictBue cuiibl JIopeHIla Ha HOHBI SJIEKTPOJIUTA.

SIBIIeHME AIEKTPOMArHUTHOW UHAYKIIUH.

[IpaBuio Jlenna.

3aBUCUMOCTh 3JIEKTPOABMKYIIEH CHUJIbl MHAYKIMH OT CKOPOCTM HM3MEHEHHsS MarHUTHOIO
MOTOKA.

SIBneHne cCaMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne MarHuTHOTO MOJIA KaTYIIKHA C TOKOM.

WccnenoBanue AeCTBUS MOCTOSIHHOIO MAarHWTa Ha PaMKy C TOKOM.

UccnenoBanue siBIICHUS 3JIEKTPOMArHUTHOW MHIYKIUU.

Pa3pea 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHbsle KoJjieOanus

KonebarenpHas cuctema. CpoOoaHbple MeXaHWYECKHME KoJsiebaHus. ['apMoHUYecKue
konebanus. Ilepuwon, wyactora, ammiuutyaa u ¢a3a konebanuil. [Ipy)KUHHBII MasATHUK.
Marematuueckuii MasiTHUK. YpaBHEHHE TapMOHHMYECKUX Konebanuii. [IpeBpareHue sHepruu mpu
rapMOHUYECKHUX KOJIeOaHMSIX.

Konebarenbupiit  koHTYp. CBOOOIHBIE DIEKTPOMAarHUTHBIE KOJIEOAaHUS B  HJICATHHOM
KoJiebaTeIbHOM KOHTYpe. AHAIOTHS MEXIy MEXaHUYECKUMH U AJIEKTPOMArHUTHBIMU KOJICOAHUSIMH.
®opmyna ToMmcona. 3aKOH COXpaHEHUS SHEPTUU B HI€aTHHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBienne O 3aTyxaroOMMX KoJeOaHWUSX. BBIHYXICHHbIE MEXaHUYECKHE KOJeOaHus.
Pe3onanc. BeiHyKIeHHBIE DIIEKTPOMArHUTHBIE KOJIEOaHUSI.



Ilepemennbiii TOK. CHHYCOUAANbHBIM IEPEMEHHBIM TOK. MOIHOCTh IEPEMEHHOIO TOKA.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUEHUE CUJIBI TOKA U HAIIPSHKEHHUS.

Tpancdopmarop. IIpomsBoacTtBo, mnepeaada u TOTPeOJSICHHE AIIEKTPUYECKONW DHEPTUH.
DKOJIOTUYECKME PpUCKM TpU  I[POU3BOJCTBE AJeKTposHepruu. KynbTypa wHcnonb3oBaHUs
AJIEKTPOIHEPIHH B MOBCEAHEBHOMN KU3HU.

TexHuueckne ycTpoHCTBa M IPAKTUYECKOE IIPUMEHEHHUE: JIEKTPUUYECKUM 3BOHOK, F€HEepaTop
[IEPEMEHHOT0 TOKa, IMHUU 3JIEKTpoInepeaay.

Jlemoncmpayuu

HccnenoBanue mnapameTpoB KosieOaTeNbHON cUCTEMbl (IIPYKMHHBIM WM MaTeMaTHYeCKUN
MasITHUK).

HaGnrogenue 3aryxarmmmx KojieOaHui.

HccnenoBanue cBOMCTB BbIHYXK/IEHHBIX KOJ€OaHUH.

Ha6nronenue pesonanca.

CBOOOIHBIE EKTPOMArHUTHbIE KOJIEOAHNUS.

OcmwnorpaMmsl — (3aBUCHUMOCTH ~ CHJIBI  TOKa W HAmpsDKEHUST OT  BpEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mnpu mnocienoBaTeNbHOM COEIMHEHUHM pPE3UCTOpa, KaTylIKW HWHAYKTUBHOCTH U
KOHJICHCATOpA.

Monenb TMHUY 3TIEKTPOIepelauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH NEpUOJia MajbIX KojeOaHWM Ipy3a Ha HUTHU OT JUIMHBI HUTU U
MaccCsl Ipysa.

HccnenoBanue nNepeMEHHOTO TOKA B LIENH U3 IOCIEI0BATEIBHO COCIUHEHHBIX KOHIEHCATOPA,
KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbLE 60JIHbL

MexaHnyeckue BOJIHBI, YCIIOBHA pactpocrpaHeHus. [lepuon. CkopocTs pacnpocTpaHEHUsS U
IyuHa BoJHbI. [lonepednble U NMpojosbHbIe BOJIHBL. MHTepdepeHus u audpakuns MeXxaHU4eCKuX
BOJIH.

3Byk. CkopocTh 3ByKa. ['pomMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBL. Y CJIOBMS H3JIydEHHUS DJICKTPOMAarHUTHBIX BOJIH. B3anmHas
opueHrtaus Bekropos E, B, V B anexrpoMaruutHoi BosiHe. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH:
OTpaKE€HHE,  NpeloMIIeHHe,  nojsipuzauus,  au¢ppakuus,  uHTepdepeHuus.  CKOpoCTb
JIEKTPOMArHUTHBIX BOJIH.

[Ikana 31eKTpoMarHuTHHIX BOJIH. [IpMMeHeHe 31eKTpPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIBI paguoCBs3U U TeneBUACHU. Paguonokanus.

DNEKTPOMAarHUTHOE 3arpsI3HEHNE OKPYKAIOLIEH CPEbl.

TexHudeckne ycTpoiicTBa M IPAKTUYECKOE IPUMEHEHHUE: MY3BIKAJIBHBIE WHCTPYMEHTHI,
YIABTPa3BYKOBasl AMArHOCTHKA B TEXHUKE U MEIULMHE, pajap, paAuONpUEMHHUK, TEIEBU30D, aHTECHHA,
tenepon, CBU-neun.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoCTpaHEHHUE OMEPEYHBIX U MTPOIOTIBHBIX BOJIH.

Kone6uomieecs Teno Kak MCTOYHUK 3BYKA.

HabGnronenue oTpaxeHus U NPEOMIICHUS MEXaHUUECKUX BOJIH.

HaGnronenue unrepdepeHunu u qudpakimy MEXaHH4eCKUX BOJH.



3BYKOBOMW PE30HAHC.

Habmroienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA ¢ aMILIUTYION U 9aCTOTOM KOJICOaHHIA.

HccnenoBanue CBOMCTB JIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, NPEJOMIIEHUE, TOJISpU3aLIUs,
madpaxys, nHTEpdEpeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IlpsmonuHeiiHOe pacnpocTpaHEeHUE CBETa B OJIHOPOJHOH cpeje.
JIyud cBeta. Toue4yHBI ICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpaKeHUs cBeTa. [locTpoeHHe N300paKeHMIA B IJIOCKOM 3epKalie.

[Ipenmomenne cBera. 3aKOHBI MPEIOMIICHUSI cBeTa. AOCONIOTHBIN MOKA3aTelb MPEIOMIICHUS.
[TonHoe BHyTpeHHEE oTpakeHue. [IpenenbHbIi yroJl OJHOIO BHYTPEHHETO OTPAKEHHUS.

Hucnepcus cseta. CioxkHbIi cocTaB Oenoro ceera. Ler.

Cobuparoniue u pacceuBarolue JuH3bl. ToHKas auH3a. POKYCHOE PacCTOSHUE U ONTHYECKas
cwia TOHKOW JsnH3bL. [locTpoeHne wn300pakeHH B cOOMparOImIMX M pacceuBAIOIIMX JIMH3AX.
@opMyIia TOHKOW JIMH3BL. Y BEJIUYECHHE, TaBAEMOE JIMH301.

[Ipenensl TPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. MaTtepdepennns ceeta. KorepeHTHbIE HCTOYHUKH. Y CIIOBUS HAOIIOICHUS
MaKCUMYMOB U MHHHUMYMOB B HHTeP(EPEHIIMOHHOW KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakuus cseta. Judpaknuonnas pemérka. YciaoBue HaOMIOAECHUS IIaBHBIX MaKCUMYMOB
MIPH MMaJIECHU MOHOXPOMAaTHYECKOTIO CBETa Ha TU(PAKIIMOHHYIO PEHIETKY.

[Tongpuzanus ceera.

Texnuueckue ycTpoilcTBa W TNpaKTUYECKOE MPUMEHEHHE: OYKH, JIyna, ¢oToamnmapar,
MPOEKIIMOHHBIN amnmapar, MHUKPOCKOT, TEJECKOI, BOJIOKOHHAs OMNTHKA, AU(PpPaKIUOHHAS peléTKa,
MOJISIPOU L.

Jlemoncmpayuu

[IpssMonMHENHOE pacnpOCTpaHEHUE, OTPAKEHHE U MperomiieHue cBera. Onrtuyeckue
MPUOOPHI.

[TonHoe BHyTpeHHEE oTpaxkeHne. Moiens CBETOBOIA.

HccnenoBanue cBOWCTB N300pakeHUI B JTMH3aX.

Mopenu MUKpOCKOMNa, TEIECKOIIA.

Ha6nronenue nnrepdepeHiiny crera.

Hab6nronenue qudpakuuu cBeTa.

Habmronenue nucnepcuu cBera.

[Tony4yenue cnekTpa ¢ HOMOILBIO PU3MBI.

[Tonyuenue cnekTpa ¢ TOMOIIBIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonsipuszaiuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenune nokazaresns NpeoMIIeHUs CTEKIA.

HccnenoBanue cBOWCTB M300pakeHUI B JTHMH3aX.

HaGnronenue nucnepcuu ceeta.

Pa3nes 6. OCHOBBI CHIEMAIBLHON TEOPHUH OTHOCHTEJILHOCTH



I'panuupl NPUMEHMMOCTH KJIACCHMYECKOM MexaHuku. [locTynmarel cClenuanbHON TEOpHUH
OTHOCHUTEIIBHOCTU:  WHBAPUAHTHOCTb  MOJYJd CKOPOCTM CBE€Ta B  BaKyyMe, [IPUHLHI
OTHOCUTEJILHOCTH DWHIITENHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeJUIEHNE BPEMEHU U COKPAILIEHUE JJTUHBL.

DHeprus U UMIYNbC PEIATUBUCTCKON YaCTULIBIL.

CBs13b Macchl € SJHEPTUEN U UMITYJIbCOM PENSATUBUCTCKOMN YaCTHUIIbl. DHEPrus MOKOSL.

Paszpnen 7. KBanToBas pusuka

Tema 1. Dnemenmuvl K6AHM OGO ONMUKU

®ortonsl. Popmyna [lnanka cBA3M sHEpruu (GOTOHA C €ro YaCTOTOM. DHEpPrus M HMITYIIbC
¢dboToHa.

OtkpsiTue u uccinenaosanue poroaddexra. Onbitel A. I'. CroseroBa. 3akoHsl hoTorddekTa.
VYpaBuenue DitHmTeitHa 11 pororddexra. «KpacHas rpanuna» gorosdpdexra.

JaBnenue cBeta. OnwiTe [1. H. JIeOenena.

XuMHdueckoe JeHCTBHE CBETA.

Texnuueckue ycTpoilcTBa M NpaKTHUECKOE MpUMEHEHHe: (OTONEMEHT, (OTOAATUHK,
coJIHeUHas OaTtapesi, CBETOUOI.

Jlemoncmpayuu

®doTor(h(PexT Ha yCTaHOBKE C IMTMHKOBOU TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEHIHETO poTOdPPexTa.

CBeTOIHOI.

Comnneynas Oarapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. Ombitel Pesepdopnma mo paccesHuro o -dactui. IlmanerapHas
Mojienb aroma. Iloctynater bopa. U3nydenune m mornomieHue (OTOHOB MPU TMEPEXOJe aroma ¢
OJIHOTO YPOBHSI 3HEPruu Ha Apyroi. Bunel cektpoB. CrieKTp ypOBHEW 3HEPTHH aTOMa BOJAOPOAA.

BousHoBsie cBolicTBa yactull. Bosubl ne bpoitns. KopryckyssipHO-BOJHOBOM Tyain3M.

CHOHTaHHOE U BBIHYXJCHHOE U3TyYCHHE.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIA  aHaIU3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTE.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopna.

Ornpenenenue JUIMHBI BOJIHBI Jla3epa.

Habmronenue nuHeHyaThIX CIIEKTPOB H3IIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Habnronenue nuHeuaToro crnekrpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, JOKAa3bIBAIOLINE CIIOKHOCTh CTpOeHHS sAapa. OTKpbITHE pajlOaKTUBHOCTH.
OmnbiTel Pesepdopra mo omnpeneneHuro cocraBa pagvoakTUBHOrO u3nyueHus. CBolcTBa aibda-,
Oera-, raMMa-u3ITydeHus. BiausHue paJuoakTUBHOCTH Ha JKUBbIE OPraHU3MBI.

OtkpeiTHe TIpoTOHa U HeiTpoHa. Hyxionnast monens snpa I'eiizen6epra—lBanenko. 3apsn
anpa. MaccoBoe uucio aapa. M30Tomnsl.



Anbda-pacnian. DJIEKTPOHHBIA M TO3UTPOHHBIA OeTa-pacnaa. [amma-usnydeHue. 3aKoH
PaZvoaKTUBHOIO pacraja.

DHeprus cBA3M HYyKJIOHOB B sizipe. SnepHbie cuiibl. Jleekt Maccsl sapa.

SAnepHblie peakuuu. JleneHne U CUHTE3 SAEp.

SAnepusiii peakrop. TepmosiaepHblil cuHTe3. [Ipo6ieMbl 1 NEpPCEKTUBBI AIEPHON SHEPTETHKY.
DKOJIOTUYECKHE aCHIEKTHI SIIEPHON IHEPTETUKHU.

OnemeHTapHble YacTUlbl. OTKPBITHE O3UTPOHA.

Metoabl HAOIOCHNUS U PETUCTPALIUH SIEMEHTAPHBIX YaCTHII.

OynnameHTaIbHBIE B3auUMOACHCTBUS. EAMHCTBO (pu3ndecKkoit KapTHHBI MHpa.

Texnuueckue ycTpoilcTBa M MNpaKTUYECKOE MPUMEHEHHUE: J03UMeTp, Kamepa BuibcoHa,
SJIEPHBIN peaKkTop, aToMHast OomoOa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOUINX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanue TpekoB 4acTull (1o TOTOBBIM GoTorpadusim).

Pasnen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3UKH

Dtanbl pa3BUTH acTpoHOMUH. [IpUKiTaHOE 1 MUPOBO33PEHYECKOE 3HAYCHUE ACTPOHOMUH.

Bun 3Bé31H0T0 HeOa. Co3Besnus, ipKue 3BE3/IbI, TUIAHETHI, KX BUIUMOE JBUKEHUE.

CosiHeuHas cucrema.

Counnie. CosiHeuHast akTUBHOCTh. McTounuk 3Heprun ComnHua u 3BE€37. 3BE3/bl, X OCHOBHBIE
XapakTepUCTUKHU. JluarpamMma «CHEKTpaJbHBIM KJIAacC — CBETHUMOCTH». 3BE3MBI  TIJIaBHOM
MOCJEA0BATEIBHOCTH.  3aBUCUMOCTh ~ «Macca —  CBETUMOCTb»  JUId  3BE31  TJIABHOM
MOCJEN0BATENILHOCTH.  BHyTpeHHee cTpoeHue 3BE34. COBpEMEHHBIE  NPEICTAaBICHUS O
MIPOUCXOKACHUH U 3BoJIroIMK COJIHLIA U 3BE3]T. DTanbl )KU3HU 3BE3].

Mineunsiii [lyte — Hama ['anaktuka. [lonoxxenue m aswxenne Connna B ['amaktuke. Tumsl
ranakTuk. Paguoranaktuku u kBaszapel. UEpHbIE ObIPHI B sApax rajJakTUK.

Bcenennas. Pacmupenue Bcenennoi. 3akon XaO0ma. Paszberanue ramaktuk. Teopwust
Boseioro B3peIBa. PennkroBoe uzimyyeHue.

Macmrabnas ctpykrypa BeenenHoii. MeraranakTuka.

Hepeménnpie npo0ieMbl aCTpPOHOMUMU.

Yuenuueckue nabnooernus

Habmronenust HeBOOPYKEHHBIM TJ1a30M C UCTHOJIB30BAHMEM KOMITBIOTEPHBIX MPUIOKCHUN IS
OTpeJeNieHUs] TOJIOKEHHUSI HEOECHbIX OOBEKTOB Ha KOHKPETHYIO J[aTy: OCHOBHBIE CO3BE3IHS
CeBepHOro noaymapus u sipKue 3BE3/Ibl.

Habmonenus B Teneckon Jlynsl, maner, Mneunoro Ilyrtu.

O0o0marniee noBTOPEHUE

Ponp ¢pusuku v acTpOHOMHUHM B SKOHOMUYECKOM, TEXHOJIOTHYECKOU, COITMAIbHOM U 3TUYECKOM
cdepax NeATeNbHOCTH YeJIOBEeKa, POJib M MECTO (PU3MKKM UM aCTPOHOMHHM B COBPEMEHHOUN HaydyHOI
KapTUHE MUpa, poJib pu3ndeckoi Teopur B GOPMUPOBAHUU MPEACTABICHUHN O GU3NIECKON KapTHHE
MHpa, MecTO (U3NYECKON KapTHHBI MHUpa B OO0IIEM psIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUH O MPUPO/IE.

MexnpeamerHblie CBA3U



N3yuenne kypca ¢usmku Oa3zoBoro ypoBHsS B 11 Kiacce OCyIIeCTBISCTCS € Y4ETOM
CoJiepKaTeNbHBIX MEKITPEIMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTUKH, OUOJIOTUH, XMMHUH, Teorpaduu 1
TEXHOJIOTMH.

Meoicnpeomemnovle noHsamus, CBS3aHHbIE C M3YyYEHHUEM METOJOB HAYYHOI'O IO3HAHUS:
SBJICHUE, HAy4YHbIH (akT, TUroTe3a, (u3Myeckas BEIMYMHA, 3aKOH, TEOpHUs, HAONIOICHHE,
AKCHEPUMEHT, MOJIEIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelIeHWE CHCTEMBl YpPaBHEHUH, TPUTOHOMETPHUYECKHE (YHKIMH: CHHYC,
KOCHUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPBI U UX IPOEKLIUU
Ha OCH KOOpPJMHAT, CJIOXEHUE BEKTOPOB, IPOU3BOJHBIE 3JIEMEHTApPHBIX (QYHKLUUNA, HPU3HAKU
0A00MsI TPEYrOJILHUKOB, OIIPE/IETICHHE IIJI0IAAN TUIOCKUX GUTyp U 00bEMa Ted.

buonocus: snekrpuueckue sBJICHUS B KUBOW MpUpoJe, KoyueOaTelbHble ABMKEHUS B JKUBOI
MIPUPO/IE, ONITUYECKHE SIBJICHUS B )KUBOU MPUPOE, AEUCTBUE palualluy Ha KUBbIE OPraHU3MBI.

Xumusa: cTpoeHUE aTOMOB U MOJIEKYJI, KpUCTaJUINYeCKasi CTPYKTypa TBEPABIX TeJl, MEXaHU3MbI
00pa30BaHUs KPUCTATUINYECKOMN PEIIETKH, CIEKTPAIbHBIM aHAIN3.

l'eoepagpus: MarHUTHbBIE TOJNIOCAa 3€MJIM, 3aJIeKH MarHUTHBIX pyl, (OTOChEMKAa 3eMHOMN
MTOBEPXHOCTH, IPECKA3aHNE 3eMIIETPICEHUH.

Texnonozus: TUHUM DIEKTpOIEpenad, TeHepaTop IEPEeMEHHOTO TOKa, 3JIEKTPOJBUTATEIb,
WHIYKIMOHHAS TMe4yb, pajap, paJuoNpuEMHUK, TeJIEeBU30p, aHTeHHa, TenegoH, CBY-neus,
MIPOEKIIMOHHBIH anmapar, BOJIOKOHHAsI OTITHKA, COJIHEYHAs Oartapes.



IINIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUSA ITPOT'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUSA

OcBoenne ydeOHOro mpeamera «®Pu3mka» Ha ypoBHE cpefHero ooOmero oOpasoBaHus (0a30BbIH
ypOBeHB) JOJIKHO 00ecIIeYuTh AOCTHIKCHUC CIICAYIOIIUX JMYHOCTHBIX, MCTAMMPCAMCTHBIX W MPCIMCETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE PE3YNIbTAThl OCBOCHUS yueOHOTOo npeamera «Du3nkay TOKHBI OTpakaTb TOTOBHOCTH U
CIOCOOHOCTh OOYYarOIIUXCSl PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPEHHEH MO3WIMEH JIMYHOCTH,
CHUCTEMOM IIEHHOCTHBIX OpHEHTAlUW, TO3UTHUBHBIX BHYTPEHHHX YOEXKICHHH, COOTBETCTBYIOIINX
TPAIUITMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIecTBa, pACIIUPEHUE IKU3HEHHOTO OIbITa M OIbITa
NESITETFHOCTH B TIPOLIECCE Pea3alliid OCHOBHBIX HANpPABJICHUIN BOCIUTATEIBLHOW NEATETLHOCTH, B TOM
YHUCJI€ B YaCTH:

1) rpaIaHCcKOro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIMU 00yJaIOIIErocsi Kak akTUBHOTO U OTBETCTBEHHOTO 4JieHa
POCCHICKOTO 00111eCTBA;

MPUHATHE TPAJAUIIMOHHBIX 00IIECUYETTOBEYECKUX TYMaHUCTUUECKUX U JEMOKPATHICCKUX IICHHOCTEH;

TOTOBHOCTh BECTU COBMECTHYIO JIEATEILHOCTh B MHTEPECaxX IPakJIaHCKOTO 00IIecTBa, y4acTBOBATh B
caMOYIpaBJIEHUU B 00pa30BaTEIHLHON OpPTaHU3aIlNN;

yMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMM MHCTUTYTAMH B COOTBETCTBHUU C WX (PYHKIUSIMU U
Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTApHOM U BOJOHTEPCKON JESATENbHOCTH;

2)IaTPUOTHUYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUICKON TPAXKIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYAApCTBEHHBIM CHMBOJIAM, IOCTH)KEHHUSM POCCUHUCKHUX YYEHBIX B
o06sacTu (GU3UKHA U TEXHHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHUS;

CIOCOOHOCTh OLIGHMBATh CHUTYallMI0 M TMPUHUMATh OCO3HAHHBIE pEIICHHS, OPUEHTHPYICh Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM UHUCJIE B JIEATEIILHOCTH YUEHOTO;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OyayIlIEero;

4)3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas OCTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢buznueckoit HayKe;

5)TpynoBOro BoCnuTAHUA:

UHTEpEC K pa3iIuyHbiM cdepaM MpodecCHoHaTbHOM JesTeNIbHOCTH, B TOM YHCJE CBSI3aHHBIM C
(Gbu3MKOM M TEeXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymyiieill mpodeccud W peaan30BbIBATH
cOOCTBEHHBIE KU3HEHHbBIC TIJIaHBbI;

TOTOBHOCTh M CIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOPa30BaHUIO B 00JACTH (DM3UKHU HA MPOTHIKEHUH
BCEH KM3HU;

6)3K0J10r14ecKOro BOCIUTAHUS:

c(OPMUPOBAHHOCTH IKOJIOTHUECKON KYNbTYpPhI, OCO3HaHHE TI00ATBHOTO XapaKTepa IKOJIOTHUECKUX
npobiuem;

[JIJAHUPOBAaHUE U OCYILECTBICHHE IEHCTBUM B OKpYKAlOUIEH Cpelie Ha OCHOBE 3HAHUS Lenei
YCTOMUYMBOTO Pa3BUTHUS YEIOBEUECTBA;

pacUIMpeHHE OMbITa AEATEIbHOCTH 3KOJIOTMYECKOM HAMPABIEHHOCTH HAa OCHOBE MMEIOLIUXCS 3HAHUM
no ¢usuke;

7)IeHHOCTH HAY4YHOI'0 MO3HAHMS:



CcOPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO  pa3BUTHUS
¢u3nveckoil HayKu;

OCO3HAHHE [EHHOCTH HAY4YHOW JEATCIbHOCTH, TOTOBHOCTh B TIpoLlecce H3y4eHHS (DUBUKU
OCYIIECTBIISITh MPOCKTHYIO U HCCIICIOBATEIBCKYIO ACATSIbHOCTD UHIMBUIYIHO U B IPYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATHI

ITo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE IeiicTBUSA
Ba3oBble Joruveckue aeicTBUA:

CaMOCTOSTENIBHO (DOPMYITHPOBATH U aKTYaJIU3UPOBATh MPOOIIEMY, pACCMATPHUBATh €€ BCECTOPOHHE;

OTIPENIENATH IIeNU e TEILHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPHUU MX JTOCTHKCHHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHBOPEUHS B PACCMATPUBAEMBIX (DU3NUECCKHUX SBIICHUSIX;

pa3pabaTeiBaTh IUIaH pEIICHHsS MPOOJEeMBbl C YYETOM aHaIM3a HMEIOIIUXCS MaTepUAIbHBIX U
HEMaTepPHaJIbHBIX PECYPCOB;

BHOCHTh KOPPEKTUBBHI B JEATEIBHOCTH, OIEHUBATh COOTBETCTBHE PE3YIHTATOB IEJSIM, OIIEHUBATH
PHICKH TTOCIIEICTBUH IS TEILHOCTH;

KOOPJAWHUPOBATh U BBHITIOJHATE pabOTy B YCIOBUSX PEAbHOTO, BUPTYaTbHOTO U KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBHS,

pa3BUBaTh KPEATHBHOE MBINUICHUE NP PEIICHUH )KU3HEHHBIX MPOOIIEM.

Ba3oBble ucciaenoBarebcKue AeiicTBUS:

BJIQJIETh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMH IMOHATHSAMHU ¥ METOJaMH (PU3NIECKON HAYKH,

BJIAJICTh HABBIKAMH YUeOHO-HMCCIIEIOBATEILCKOW M TMPOEKTHOW NESTeIHbHOCTH B 00JacTH (DHU3MKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATEIBHOMY IOMCKY METOJIOB pELIeHHs 3aAad (PU3HIECKOTO
CoJiepKaHUs, IPUMEHEHUIO Pa3JIMUHBIX METOJIOB [TO3HAHUS;

BIAQJeTh BHUJAMH JIEATEIIBHOCTH 10 IIOJYYEHHIO HOBOTO 3HAHUs, €ro HMHTEpIpeTaluy,
IpeoOpa30BaHUIO U IPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX CUTYallUsAX, B TOM YUCIIE NPH CO3/aHUH Y4EOHBIX
MMPOEKTOB B 00J1aCTH (DU3UKH;

BBISBJIATh NPUYMHHO-CIICACTBEHHBIE CBS3M U AaKTyalM3HpOBaTh 3aJady, BBIABUIaTb TMIIOTE3Yy €€
pelleHus, HaXOIUTb apryMeHTbl JUIsl JO0Ka3aTelbCTBA CBOUX YTBEPXKICHUHM, 3alaBaTh HapaMeTpbl U
KPUTEPHH pPELLCHHUS;

aHAJIM3UPOBATh IOJYyYEHHbIE B XOJAE pELICHUS 3alaud pPe3yJbTaTbl, KPUTHYECKU OLEHMBATH MX
JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 331a4M B 00Pa30BATEIbHON NESITEIBHOCTH, B TOM YUCIIE IIPU
U3yYeHUH (PU3MKH;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh EPEHOCUTh 3HaHUS 10 (PU3UKE B IPAKTUUYECKYIO 001ACTh )KU3HECATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBI/IBUT'aTh HOBbIE UJICH, pEAIaraTb OPUrHHAIbHbIE [IOJIX0AbI U PELICHHUS;

CTaBUTb IPOOJIEMBI U 3aJjauHl, JOMYCKAOLUE aIbTePHATUBHBIE PEIICHUS.

Padora ¢ undopmanueii:

BJIQJIeTh HAaBBIKAMH TMOJIy4eHHMs] MH(OpPMaIUM (PU3MUYECKOTO COJEpKaHUsS W3 HCTOYHMKOB Pa3HBIX
TUIIOB, CAaMOCTOSITEJIbHO OCYIECTBIIATh MOUCK, aHAJIM3, CUCTEMATU3alMI0 U MHTEPIIPETAl0 HH()OpMaLK
pa3NUYHBIX BUJOB U GOPM IPEICTABICHHUS;

OLIEHUBATh JJOCTOBEPHOCTh HH(OPMAIINH;

UCTOJb30BaTh CPEJACTBA HMH(POPMAIIMOHHBIX M KOMMYHHUKALMOHHBIX TEXHOJIOTHH B pELICHUU
KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX 33/1a4 C COOJIOZCHNEM TpeOOBaHUI IPrOHOMHKH,
TEXHUKH O€30MacHOCTH, TUTHEHBI, pPECypcocOepeKeHUsl, MPaBOBBIX M ATUYECKMX HOpPM, HOPM
nH(pOPMAIIMOHHOH 0€301MacHOCTH;



CO3/1aBaTh TEKCTHI (PM3MUECKOTO COJIEp)KaHUs B PA3IMYHBIX (opmatax ¢ ydu€ToOM Ha3HAYCHHS
nH(OpMAIIUY U LEIEeBOH ayIUTOPHH, BEIOUpasi ONTUMAIBHYIO ((OPMY MPEICTABICHUS M BU3YaTU3aI1H.

KoMMmyHuKkaTHBHBIE YHUBepcaIbHbIe y4eOHbIe JelCTBHUSA:

OCYIIECTBIATH OOIEHHE HA YpOoKaX (PU3UKU U BO BHE-YPOUHOU JEATEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIUKTHBIX CUTYAllMi U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBO TOUKY 3PEHUS C HCIOJIb30BAaHUEM S3BIKOBBIX CPEJICTB;

[IOHUMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMaHIHON U HHIUBUAYAIbHON pabOThI;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JICHCTBHUI C y4€TOM OOIIUX WHTEPECOB M BO3MOXKHOCTEH
Ka)KJIOTO WIEHA KOJJIEKTUBA;

IIPUHUMATD 1€JIM COBMECTHOM JESTENIbHOCTH, OPraHW30BbIBaTh U KOOPAWHUPOBATH AECUCTBUS IO €€
JOCTHKEHHUIO: COCTAaBJIATH IJIaH JEMCTBUM, paclpenessaTh pojau ¢ y4ETOM MHEHHM y4aCTHUKOB, 00CYKJaTh
pe3yJbTaThl COBMECTHOU pabOTHI;

OIICHMBAaTh KaueCTBO CBOEro BKJIAJa M KaXKJOTO0 YYacTHHKAa KOMaHIbl B OOUIMI pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPUSM;

IpejiaraTb HOBbIE MTPOEKTHI, OLIEHUBATh UJIEU C TIO3UIIMM HOBU3HBI, OPUTMHAIBHOCTH, PAKTUYECKON
3HAYUMOCTH;

OCYILIECTBJISTh TMO3UTUBHOE CTPATETHYECKOE IIOBEJCHHE B pPAa3IMYHBIX CUTYallUsIX, MPOSBIATH
TBOPYECTBO M BOOOPaKEHHE, OBITh HHUITHATHBHBIM.

PeryasiTuBHble yHUBEpCcalbHbIC YUeOHbIE A€l CTBUA
Camoopranuszaums:

CaMOCTOSITENIbHO OCYILECTBIISITh MMO3HABATEIbHYIO AEATEIbHOCTh B 00JaCTH (PM3UKU U aCTPOHOMMHH,
BBISIBJISITH TIPOOJIEMBI, CTAaBUTh U (DOPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIbHO COCTaBIISATh IJIaH PEHICHUs] PACYETHBIX M KAUECTBEHHBIX 3a/1ay, TUIaH BBIMOJIHEHUS
MPaKTUYECKON pabOThI C yUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

paciupsATh paMKH yueOHOTOo MpeMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHU;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTD 3a PEIICHHUE;

OILICHUBATh MIPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO SPYIUIMH B o0jgacTu (QU3UKM, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHbD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBHI B JEATEIHHOCTh, OLIEHUBATH COOTBETCTBHUE
PE3yNbTATOB IIEIISIM;

BIIQJIETh HAaBBIKAMU TIO3HABATENbHON peQIeKCHH KaK OCO3HAaHUS COBEPIIAEMBIX JEHCTBUUH U
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA,

UCI0JIb30BaTh MPHUEMBI peIIeKCHU AJIsl OLIEHKH CUTYyalluu, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS M0 UX CHUKEHUIO;

MPUHUMATh MOTHBBI U apTYMEHTBI JPYTHX MPU aHAIHU3E Pe3ylIbTaTOB ACITEIbHOCTH;

MIPUHUMATD ce0sl, MOHUMAas CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACATEIbHOCTH;

MPHU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.

B mpouecce mocTrKEHHUS TUYHOCTHBIX PE3yIbTATOB OCBOCHHUS MPOTpamMMbl MO (U3UKE I YPOBHS
cpeaHero ooOmero oOpazoBaHMA Yy OOYyYaroOIIMXCS COBEPLICHCTBYETCS AMOIMOHAIBHBIM HMHTEIIEKT,
MIPEOoIararonii copMHUpOBaHHOCTE:

CaMOCO3HAHUS, BKJIIOYAIOIIEr0 CHOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE COCTOSHHE, BUIETH
HaMpPaBJICHUS Pa3BUTHUSI COOCTBEHHON IMOLIMOHAIILHOU c(hepbl, OBITH YBEPEHHBIM B cebe;



CaMOPETYJIMPOBAHHUS, BKIKOYAIOUIEIO0 CAMOKOHTPOJb, YMEHHUE IIPUHUMATh OTBETCTBEHHOCTb 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh aJalTHPOBATHCS K SMOLMOHAIBHBIM U3MEHEHUSM U TMPOSBIATH TMOKOCTh, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHMBALM{, BKJIIOYAIOIICH CTPEMJICHHE K JOCTHIKEHHUIO LIEJIM U YCIIEeXy, ONTHMM3M,
MHHUIMATUBHOCTb, YMEHUE JCMCTBOBATH UCXOI U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIIOYAIOIIEH CIOCOOHOCTh MOHMMATh 3MOLMOHAILHOE COCTOSIHUE APYIHX, YUUTHIBATh €TO
IIPH OCYIIECTBIICHUH OOLICHHS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTb BBICTPAUBAaTh OTHOIIEHMS C APYTUMH JIIOJIbMH,
3a00TUTHCS, IPOSIBIATH MHTEPEC U pa3pemaTb KOHPIUKTHI.

NPEJIMETHBIE PE3YJIbTATHI

K konmy oOyuenust B 10 ki1acce mpeaMeTHbIC pe3ybTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
c(hOpMUPOBAHHOCTH Y OOYUAIOIINXCA YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPax poJib U MecTo (PM3MKH B (OPMUPOBAHWU COBPEMEHHOW HAyIHOM
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHIA, B IPAKTHUECKOH JIeATEILHOCTH JIFO/ICH;

VYUTHIBATh TPAHUIBI TPHUMCHCHHUS W3YyYCHHBIX (PH3UYECKHX MOJCNIel: MaTepualibHas TOYKa,
WHEpIMajgbHas CHUCTeMa OTCYETa, aOCONIOTHO TBEPIOE TENO, WACATBHBIA Ta3, MOJEIN CTPOCHHS Ta30B,
KUJAKOCTEH U TBEPJBIX TEJI, TOYCUHBIA ITCKTPUICCKHH 3apsi IPH PEIICHUN (GU3HUSCKUX 3a/1a4;

pacro3HaBaTh (U3HUECKHUE SIBICHHS (IIPOIECCHI) M OOBSICHATH MX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJICKYJISIPHO-KHHETHYECKOW TCOPHHM CTPOCHUS BEIIECTBA W JJICKTPOJUHAMHUKH: DPABHOMEPHOE W
PaBHOYCKOPEHHOE TPSIMOJMHEWHOE [BIKEHHE, CBOOOJHOE TaJCHHWE TeNl, JBI)KCHHE IO OKPYXHOCTH,
MHEepLHUs, B3auMoelcTBre Tel, AUPPy3usi, OpOyHOBCKOE IBUKEHHUE, CTPOCHUE KUAKOCTEH U TBEPIBIX Tell,
M3MeHeHne 00bEMa Tel MPHU HarpeBaHUU (OXJIaXIEHUH), TEIUIOBOE paBHOBECHE, UCTIapEeHUe, KOHCHC AU,
IUIaBJICHUE, KPUCTAJIM3allMs, KHUIIEHHE, BIQXHOCTh BO3/yXa, IOBBIIICHHWE [aBJICHHUsS Ta3a NpPU €ro
HarpeBaHWU B 3aKpbITOM COCYyZIE, CBSI3b MEXAY IIapaMeTpaMH COCTOSIHMSL Tra3a B H30Ipolieccax,
AIIEKTpU3ALIUA TN, B3aUMOJICHCTBHE 3apsIOB;

OTHCHIBaTh MEXAHMYECKOE JBM)KEHHME, HCIOJIb3yS (PU3MYECKHe BEJIMYMHBL: KOOpAMHATA, MYTh,
NepeMeIeHnue, CKOpOCTh, YCKOpEHHEe, Macca Teja, CHlla, UMIYIbC Tella, KWHETHUYecKas DSHeprus,
MOTEHIIMATbHAS DHEPTUs, MeXaHudeckas paboTa, MeXaHHWYecKash MOIIHOCTb;, MPH OMUCAHUHU MPABUIHHO
TpakToBaTh (UIMYECKUI CMBICT HCHOJIb3YEMbIX BEJIMYMH, HX OOO3HAYEHHsS] M €IWHUIIbI, HAXOJUTh
(hopMyIibl, CBSI3bIBAIONINE JaHHYIO (DU3HUECKYIO BETUUYHUHY C IPYTMMH BEIMYMHAMU,

ONHCHIBATh HM3y4YCHHBIE TEIUIOBBIE CBOIMCTBA TEI M TEIUIOBBIC SIBICHUS, MCIONB3YS (U3NUYECKUE
BEITMYMHBI: JIaBJICHHUE Ta3a, TEeMIEeparypa, CpEeAHssl KUHETHYeCKas HHEPrus XaoTHYECKOTO JBHXKCHHUS
MOJIEKYJ, CPEAHEKBAJPAaTUYHAS CKOPOCTh MOJIEKYJ, KOJHMYECTBO TEIUIOTHI, BHYTPEHHsS SHEprus, padboTa
ra3a, KodpQGUIUEHT MOJIE3HOTO NEHCTBUS TEIUIOBOTO IBUTATENsl; MPH OMHCAHWU IMPABWIBHO TPAKTOBATH
(bu3MYeCKUil CMBICT HCIHOJB3YEMBIX BEIUYHH, WX OOO3HAYEHHUS W EIUHUIBI, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU BEIMUYUHAM;

OTHCHIBATh M3YYEHHBIE AJIEKTPUUYECKHE CBOICTBA BEIIECTBA M AJIEKTPUYECKHE SBICHUS (TIPOIIECCHI),
UCTOJIBb3YS (PU3UYECKHE BEIMYMHBI: ANEKTPUUYECKUI 3apsif, AIEKTPUYECKOe MoJje, HAmpsHKEHHOCThH TOJIS,
MOTEHIIMAN, Pa3HOCTh MOTEHIMANIOB, MPH OIMUCAHUHM MPABUIBHO TPAKTOBAaTh (UIUYECKUH CMBICI
WCIOJIb3YeMBIX BENUYHMH, X OOO3HAYEHUS W EIUHUIIBI, YKa3bIBaTh (OPMYJbl, CBS3BIBAIOIINE IAHHYIO
(U3MYECKYIO BETUUUHY C IPYTUMU BETUYUHAMU;

aHAIIM3UPOBATh (PM3MUECKHE TMPOLIECCHl W SIBJCHHUS, WCIOJB3YS (PU3MUecKHe 3aKOHBI U TPUHIIUIIBL:
3akoH BcemupHoro Tsarotenus, |, Il u Ill 3akonsl HeloToHa, 3aKOH COXpaHEHUs MEXaHWYECKOW DHEprHH,
3aKOH COXPaHECHHsS UMITYIIbCA, IPUHIIHUI CYTIEPIIO3UIIMN CHII, TPUHIIUIT PABHOMIPABUS WHEPLUATHHBIX CHCTEM
0Tcué€Ta, MOJIEKYISIPHO-KMHETHUECKYI0 TEOPHUIO CTPOCHHUS BEIIECTBA, Ta30BbIE 3aKOHBI, CBSI3b CpeaHei
KMHETUYECKOW JHEPrHM TEIUIOBOTO JBIDKEHUS MOJIEKYN C aOCONIOTHOW TeMIlepaTypoi, MEepBBIH 3aKOH
TEPMOJUHAMHKHU, 3aKOH COXPAHEHHS JJIEKTPUYECKOro 3apsna, 3akoH KymoHa, mpu 3TOM paznudarh



CIIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MAaTeMaTHYeCKOE BBIPAKEHHE W YCIOBHUS (TpaHUIBI, 00JIACTH)
PUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IPUHITUITBI ACHCTBUS MAIlIMH, TPUOOPOB M TEXHUUECKUX YCTPOUCTB; Pa3INdaTh
yCJIOBHA UX O€30MTACHOTO MCIIOJIF30BAHMS B IOBCEAHEBHOM KHU3HH,

BBITIOJIHAT SKCIIEPUMEHTHI 110 UCCIIETIOBAHUIO (PM3MUYECKHUX SBJICHUN U MPOIIECCOB C MCIIOJIb30BAaHHEM
NOPSIMBIX M KOCBEHHBIX H3MEPEHHH, MpH 3TOM (OPMYIHPOBATH MpoOiieMy/3aadyy M THUIIOTE3Y y4eOHOTO
OKCTIIEPUMEHTa, COOMpaTh YCTaHOBKY U3 TIPEAJIOKEHHOTO OOOpYIOBaHHSA, TPOBOAWTH OMBIT H
(hOopMyITUPOBATH BHIBOJIBI;

OCYIIECTBIISITh MpPSIMBIE M KOCBEHHbIE H3MepeHHs (U3NYECKUX BEIMYHH, TPU ITOM BBIOMpATH
ONITUMAJIBHBIN CIIOCO0 U3MEPEHHS U HCIIOB30BATh U3BECTHBIE METO b OLIEHKU TIOTPEIIHOCTEH H3MEPEHU;

WCCIIEIOBAaTh 3aBHCHUMOCTH MEXIY (HU3MUECKUMHU BEIMYMHAMH C UCIOJIB30BAHUEM IPSIMBIX
M3MEpEeHUH, P 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCHPOBATH PE3yIbTATHI MOJYYEHHOW 3aBUCHMOCTH
(bU3NYEeCKUX BEJMYMH B BHJIE TAOIUI] M TPadUKOB, A€TaTh BEIBOIBI TI0 PE3yabTaTaM UCCIIEIOBAHMS,

coOmoaTe mpaBmia O€30MacHOrO TpyAa NpU TMPOBEACHWH HCCIENOBAHWK B paMKax YdeOHOTO
OKCTIEPUMEHTa,  Y4eOHO-HCCIEeOBATEIbCKOH M TPOEKTHOH  NESATETbHOCTH C  HCHOJB30BAHUEM
MU3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHMUS;

pemaTh pacyE€THBIC 33/1a4H C SIBHO 33JaHHOW (DM3UYECKOI MOJEINBIO, HCIONB3Yysl (PH3UUECKUE 3aKOHBI
Y TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJaull BEIOMPATh (PU3UYECKYIO MOJIENb, BBIICIATh (PU3NIECKHE
BEJIMYUHBI U (OPMYIBI, HEOOXOIUMBIE ISl €€ pEelIeHHUs, POBOJAUTh PAcYE€Thl M OLIEHWBATH PEAbHOCTH
MOJTyYCHHOTO 3HaUCHUSI (PU3NIECKON BEIINIHHEI,

pemaTh KadeCTBEHHBIC 3a/1a4i: BBICTPAUBATh JIOTUYECKA HETTPOTHBOPEUMBYIO IETIOUYKY PACCYKICHHUH
C OIMOPOM Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBIICHUS;

WCIIONIb30BaTh IMPH PEIICHWH Y4eOHBIX 3a7ad COBpPEMEHHbIE WH(POPMANMOHHBIC TEXHOJIOTHUU LIS
MOWCKA, CTPYKTYPUPOBAHWs, WHTEPIPETAllMM W TIPEACTaBICHUS Y4eOHOW W HAYYHO-TIOMYJISIPHOMN
nHpOpMAIIMY, TIONYYEHHOW W3 pa3IMYHBIX HCTOYHHKOB, KPHUTUYCCKH aHAIM3HPOBATH TOIy4aeMyIO
nHpopMaIuio;

MPHUBOANTH TMPHUMEPHl BKJIAZAa POCCHHACKUAX M 3apyOCKHBIX YUYEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BSICHEHHUE MTPOIECCOB OKPYXKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHHUA MO (U3MKE B TIOBCEAHEBHOW KHU3HH Ui OOCCIICYCHUS
0€30IaCHOCTH MPH 0OpaIleHUH ¢ MPUOOpaAMH M TEXHUYECKUMHU YCTPOHCTBAMH, JIJISl COXPAHEHHUS 3JI0POBbSI H
COOJIFOJICHHSI HOPM KOJIOTHUYECKOTO TIOBEJICHHUS B OKPY)KAIOIICH Cpe/ie;

paboTaTh B IpyIe C BBHITOJHEHHEM PAa3JIMYHBIX CONUAIBHBIX POJICH, INIAHUPOBATh PA0OTy TPYIIIIHI,
paIMOHAIFHO PACHpPECIsATh OOS3aHHOCTH M IUIAHUPOBATh JICATEIBHOCTh B HECTAHIIAPTHBIX CHUTYAIHSIX,
aJICKBaTHO OIICHUBATh BKJIA]] K&KJOTO U3 YYACTHHKOB I'PYIIIBLI B PEIICHHE PACCMATPUBACMOM MPOOJIEMBI.

K xonmy oOydyenus B 11 kiacce mpeaMeTHbIC pe3ybTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTPaXKaTb
C(OPMHUPOBAHHOCTD y OOYUAKOIIUXCS YMEHUI:

JEMOHCTPUPOBATh HA MPHMEPAX pPOJIb U MeCTO (U3UKH B (OPMHPOBAHWU COBPEMECHHOW HAay4HOU
KapTUHBI MUPA, B Pa3BUTHHA COBPEMEHHOW TEXHHKH W TEXHOJIOTUH, B IPAKTUYECKOHN NESITEIHLHOCTH JIFOJICH,
[EJIOCTHOCTD U €IMHCTBO (PM3MUECKOW KaPTUHBI MHUPA,;

YYUTBHIBATh TPAHUIBl MPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJIENeN: TOYEUHBIH AIIeKTPUUECKHIA
3apsij, JIyd CBeTa, TOUCUHbIH MCTOYHUK CBETA, siIEpHasi MOJEIb aTOMa, HYKJIIOHHAs MOJIEJIb aTOMHOTO s/Ipa
IIPU pelIeHUH (PU3NYECKUX 3a]1a4;

pacrio3HaBaTh (U3MYeCKUe sABIEHMA (IpoLecCchl) M OOBACHATH HX HAa OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKU U KBAHTOBOM (DU3MKHM: AJIEKTpUUYECKas IPOBOJAUMOCTD, TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MarHuTHOE JEWCTBHUS TOKa, B3aMMOJCHCTBHE MAarHUTOB, OJJIGKTPOMAarHWTHAs WHAYKIUSA, ICHCTBHE
MarHiuTHOTO TOJISI HAa MMPOBOJHUK C TOKOM U JIBUXKYIIHICS 3apsl, dJIEKTPOMarHUTHBIE KOJeOaHus U BOJIHEI,
NpSIMOJIMHEHHOE paclpoCTpaHeHHE CBeTa, OTpaKeHHe, NperomiieHue, uHTepdepeHuus, audpaxuus u
MOJISIpU3allisl CBETa, MUCTepcusi cBeTa, GoTodnexTpuueckuit d3pdekT (PoTodddeKT), cBeToBOE NaBICHHE,
BO3HUKHOBEHUE JIMHEWYATOTO CIIEKTpa aTOMa BOJIOPO/Ia, €CTECTBEHHAs U MICKYCCTBEHHAs PaJMOaKTUBHOCTH;



OTHCHIBATh HW3YYEHHBIC CBOWCTBA  BemeCTBA  (PNEKTPUYECKHE, MArHUTHBIE, ONTHYECCKHE,
ANEKTPUYECKYI0 TIPOBOJUMOCTh PA3IMYHBIX CPEM) M AJICKTPOMATHUTHBIC SIBJICHUS (ITPOLIECCHI), UCIIOJIB3YS
¢u3nvecKkue BEIMYMHBI: AIEKTPUYECKUNA 3apsj, CHJIa TOKa, SJIEKTPUYECKOE HANpsHKEHUE, SJIEKTPHUECKOe
COIPOTHUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIKYINAs Chia, paboTa TOKa, MHAYKIUS MarHUTHOTO
noJist, cuina Amrepa, cuna JIopeHIla, HHIyKTUBHOCTh KATYIIKH, SHEPTUS AJIEKTPUUSCKOTO M MAarHUTHOTO
MoJIeH, TMepuoJ M YacToTa KojeOaHM B KoIeOAaTeNIbHOM KOHTYpe, 3apsii W CHja TOKa B Ipolecce
FapMOHUYECKHUX 3JICKTPOMATHUTHBIX KOJICOaHH, (POKYCHOE PACCTOSIHHE W ONTHYECKAs CHJIA JIMH3BI, TIPH
OTIMCAHWU TPABWIBHO TPAKTOBATh (U3UYECKUU CMBICI HCIIOJIB3YEMBIX BEIWYHH, MX OO0OO03HAYCHUS H
€/IMHHUIIBI, YKa3bIBATh (DOPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3HUYSCKYIO BEIMUUHY C APYTUMHU BEITMYUHAMU;

OTIMCHIBATh W3yYCHHBIC KBAHTOBBIC SIBJICHUS M IPOIECCHI, HCIOJB3YS (PU3NYCCKUE BEIIMYUHBI:
CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JJTMHA BOJIHBI M YaCTOTa CBETAa, DHEPTUS U UMITYJIbC (DOTOHA, TIEPHO
MoJTypacmajia, YHEPTrUs CBS3M aTOMHBIX SJep, MPU OMUCAHWH MPABHILHO TPAKTOBATH (DU3WUYCCKUN CMBICIT
WCIOJIb3YEMBIX BEIMYMH, MX O0O3HAUEHWS W CIUHUIIBI, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIONINE IAHHYIO
(U3HYECKYIO BETMUWHY C IPYTUMU BETUYMHAMU, BEIYUCIIATH 3HAUCHHUE (DU3HUCCKON BEIIMINHEL;

aHAIM3UPOBATh (PM3MUECKUE TMPOIECCHI M SBJICHUS, WCIOJIB3YS (PU3MYecKHe 3aKOHBI W MPUHITHIIGL:
3akoH OMa, 3aKOHBI TMOCJEIOBATEIBHOTO M MApaJUIETBLHOTO COCTUHEHUs MPOBOJHUKOB, 3aKOH J[KOymsa—
JleHna, 3aKOH DJIEKTPOMArHUTHOW HMHIYKIIMH, 3aKOH MPSIMOJMHEHHOTO PacIpOCTpAaHEHHS CBETa, 3aKOHBI
OTPaXEHUS CBETA, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHME OWHImTEHHA st GoTodPdekra, 3aKoH
COXpaHEHHsI SHEPTHH, 3aKOH COXPaHEHHs MMITYJIbCa, 3aKOH COXPAHEHUS DIIEKTPHUYECKOTO 3apsja, 3aKOH
COXpaHEHHsI MAacCOBOTO YHCIIA, MOCTYNIaThl bopa, 3akOH paJMOaKTHBHOTO paclaja, MpH ITOM pasindaTh
CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MaTeMAaTHYeCKOE BBIPAKCHHE W YCJIOBHUS (TpaHUIBI, 00J1acTH)
MIPUMEHUMOCTH;

OTIPEIeIIATh HAIlPaBJICHUE BEKTOpa UHAYKIIUNM MAarHUTHOTO MOJIsl MPOBOJHUKA C TOKOM, CHJIBI AMIIEepa
u cwiibl Jlopenna;

CTPOUTH U OIUCHIBATh N300pakeHHe, CO3/1aBaEMOE IJIOCKUM 3€pKaJIoM, TOHKOM JTMH3011;

BBITIOJIHATH SKCIIEPUMEHTHI IO UCCIEI0BaHUIO (PU3MUECKUX SBJICHHUI M MPOIECCOB C HCIOIb30BaHHEM
MPSIMBIX ¥ KOCBEHHBIX M3MEPEHUM: MpH 3TOM (HOPMYIUPOBaATH MpobieMy/3amady M THUIIOTE3y y4eOHOTO
JKCIEPUMEHTa, CcoOUpaTh YCTAaHOBKY M3 TPEUIOKEHHOro OOOpyIOBaHUS, NPOBOJUTH OMNBIT H
(bopMynTUpOBaTh BHIBOIBI;

OCYILIECTBJISITh MPSMbIE U KOCBEHHbIE H3MEpEHHUs (PU3NYECKUX BEJIUYUH, MPU ITOM BHIOMpAThH
ONTUMAJIBHBINA COCOO U3MEPEHUS U HCII0Ib30BAaTh U3BECTHBIE METO/IbI OLICHKH MOTPELIHOCTEH U3MEPEHHIA;

UCCIIeIOBATh 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH C UCIIOJIb30BAHUEM IPSIMBIX M3MEPEHUIl: IPU 3TOM
KOHCTPYHPOBAaTh YCTAaHOBKY, (PMKCHPOBATh PE3yAbTaThl MOJYYEHHONW 3aBUCUMOCTH (DU3MUECKUX BEIMYHH B
BHJIE TaOIHI] U IPpaUKOB, JeNaTh BBIBOJIBI [0 PE3yJIbTaTaM UCCIIEIOBAHUS;

coOnrofarh mpaBuia Oe30MacHOro Tpylda MNpU MPOBEICHUU HCCIENOBAHHM B paMKax y4eOHOro
JKCIEPUMEHTa, y4eOHO-UCCIIEIOBATENILCKOM M MPOEKTHOM  AEATEIbHOCTH C  HCIOJIb30BAHHEM
M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBAHHUS;

pemarh pacy€THbIC 3a/1a4H C SIBHO 33JJaHHON (DU3MYECKON MOJENbIO, UCIIONb3YS (PU3UUECKHE 3aKOHbI
Y TPUHIUIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33/1a4dl BHIOMPATh (U3UYECKYIO MOJIEIb, BBIACIATh (DU3UYECKUE
BETUYMHBI U (HOPMYIBI, HEOOXOAUMBIE Ui €€ peIIeHHs], MPOBOIUTh PACUEThl M OLIEHUBATH PEabHOCTH
MOJIy4€HHOTO 3HAYeHUs (PH3UUECKON BEITMYHHBI,

peliaTh Ka4eCTBEHHbIE 33/1a4H: BHICTPAUBATh JIOTUYECKH HEMIPOTUBOPEUUBYIO LIETIOUKY PACCYXKICHUIN
C OTMOPOH HA U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKUE SIBICHHUS,

WCIOJIb30BaTh TMPHU PEIIeHUH Y4YeOHBIX 3a/ad COBPEMEHHbIE WH(OPMAIMOHHBIE TEXHOJOTHH IS
MOUCKA, CTPYKTYPUPOBAHMS, WHTEPIPETAlMA M TPEACTABICHUS YUeOHOW U HAYyYHO-TIOMYISIPHOMN
uHpOpMallUY, TONYYEHHOW U3 pa3NMYHBIX HCTOYHUKOB, KPUTHYECKH AaHATU3UPOBATH IOIYYaeMYIO
HuH(pOpMaIINIO;

OOBSCHATH MPHUHIIUIBI ACWCTBUS MAlIUH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh yCIOBHUS
1X 0€30MacHOTO MCIOJIB30BaHMUs B IOBCETHEBHOM KU3HH;



NPUBOAMUTH MPHUMEPHI BKJIA/a POCCHUICKHX M 3apyOEKHBIX YUYEHBIX-(DM3UKOB B Pa3BUTHE HAYKH, B
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTOJBb30BaTh TEOPETUYECKUE 3HAHMA MO (U3MKE B TOBCEAHEBHOM KHU3HH JUIi OOECIeYECHHUs
0€30IMaCHOCTH MPH 0OpaIeHuH ¢ MPHOOpaMH U TEXHUYECKUMH YCTPOICTBAMH, JJIsl COXPAHEHHUS 3/I0POBbS U
COOJIIOIEHHST HOPM HKOJIOTHYECKOTO TIOBEICHHS B OKPYKAIOLIEH cpese;

paboTarh B TpyIIe C BHIIOJHEHHEM PAa3JIMYHBIX COLMAIBHBIX POJIEH, IUNIAHUPOBATh PabOTy TPYIIIHI,
palMOHaIbHO paclpeAcsaTh O0S3aHHOCTH U IUIAHUPOBATh JAEATEIbHOCTh B HECTAHJAPTHBIX CHUTYalUsX,
a/IEKBaTHO OLICHMBATh BKJIAJl KaXJ0r0 U3 YYACTHUKOB I'PYIIIbI B PELIEHHE pacCMaTpUBAaEMOM TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aejioB U TeM (undgpossbie)
Konrpouasbnsbie | [IpakTuyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3znea 1.ODU3UKA U METO/1bl HAYYHOT' O ITIO3HAHUA
bubmmoreka [IOK
1.1 ) 1
FISHICA T METOART HAYAHOTO TOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro no pazneny 1
Paznen2. MEXAHUKA
bu6moreka [IOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auraica ) 2 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHCHHS B MEXaHHUKE 6 1 httos://m.edsoo.ru/7fALbF72
Hroro mo pazgeny 20 1 2
Paznen 3.MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
bubmuoreka [JOK
3.1 - i 11 1
OCHOBBI MOJICKYJIIPHO-KUHETHUECKOH TEOPHH https://m. edsoo.ru/7fA1bf72
bubnuoreka [JOK
3.2 7 1
OCHOBBI TEPMOHAMHKH https://m.edsoo.ru/7f41bf72
33 Arperartsble cocTosiHUA BemecTBa. da3oBbie 5 bubnuoreka [IOK
' TEPEXO0 1B https://m.edsoo.ru/7f41bf72
Hroro no pazneny 23 1 1

Pa3znen4. JIEKTPOJUHAMMUKA



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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bubnmoreka [JOK
41 DIEKTPOCTATHKA | https:/ m.edsocl)_.[ ru/7f41bf72
42 [TocTostHHBIN 351eKTpUYECKHil TOK. TOKH B 15 bubnuorexa [JOK
PAa3IUYHBIX Cpeaax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 24

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



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

11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne /it HanmeHoBaHMe pa3jeioB U TeM Kourponssie  Tpakruuecise (uu¢poBbIe)
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypest
Paznen 1.2JIEKTPOIUHAMUKA
11 MarnuTHO€ 1oJie. DIeKTpOMarHuTHAast 11 1 9 bubnuoreka [JOK
WHIYKIHS https://m.edso0.ru/7f41c97c
Uroro no pazneny 11 1 2
Pazjnen 2.KOJIEBAHUS U BOJIHbBI
21 MexaHW4eCcKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
KojeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKUe U JIEKTPOMArHUTHBIC 5 1 bubnuoreka [IOK
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Orruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Wroronopazneny 24 1 4
Paznen 3.0CHOBBI CIIELIUAJIbHOM TEOPUU OTHOCHUTEJBbHOCTH
31 OCHOBBI CHIEIUATIBHON TEOpUH 4 bubmuoteka [JOK
OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Utoro no pazueny 4
Paznen 4 KBAHTOBAS ®U3UKA
. bubnunoreka [JOK
4.1 DNeMEHThI KBAHTOBOM ONTUKH 6 httos//m.e dsoc]fru [7E41097c
4.2 Crpoenune atoma 4 Bubmmorexa LIOK

https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4. A 1
3 TOMHOE AApO > hitps://m. edsoo.ru/7f41c97c
Hroro no pazneny 15 1
Paznea 5.9JIEMEHTbI ACTPOHOMHUU U ACTPODPU3UKHU
bubmmoreka [{OK
5.1 C) 7
JIEMEHTBI aCTPOHOMHH U acTPO(DU3UKH https:/m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6.OBOBILIAIOIIEE IOBTOPEHUE
bubmmoreka [IOK
6.1 0600 4
ODHIAIOMIEE HOBTOPEHHE https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 6
IMOYPOYHOE IIVIAHUPOBAHMUE
10 KUIIACC
Kosan4yecTBo yacoB JJIeKTPOHHBbIE
uugpoBbIe
Nen/m | Tema ypoka Kontpoabubie | IlpakTHueckue op
Bcero oOpa3oBaTe/ibHbIE
padoTbI padoThI
pecypcsbl
®duznka — Hayka o npupojie. Hayunbsie MeTo b
MO3HAHUS OKpYKarolero mupa. Posb u mecto
1 ¢u3uku B GOPMHUPOBAHUU COBPEMEHHON Hay4YHOU 1 bubmiorexa LIOK
pMHP pv ya https://m.edsoo.ru/ff0c32e2
KapTUHBI MUPA, B TPAKTHYECKON AEITEITbHOCTU
oaen



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0c32e2

MexaHu4deckoe JABHIKCHUC. OTHOCUTENBHOCTD

2 MEXaHUYECKOTO JBIKEHUS. TpaeKkTopus, myTh U bubmiorexa LIOK
https://m.edsoo.ru/ff0c33e6
nepeMeleHue
PaBHOMEpPHOE ITPAMOIIMHENHOE IBUKECHHUE.
3 Ckopoctb. ['paduku 3aBHCHMOCTH KOOPIUHAT, bubnuorexa [JOK
CKOPOCTH, ITyTH U NEPEMEILECHNS MAaTEPUAIIBHON https://m.edsoo.ru/ff0c3508
TOYKH OT BPEMEHHU.
4 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE JBUKEHUE. bubnuorexa [JOK
VYckopenue. https://m.edsoo.ru/ff0c3620
5 CBoboaHoOe maieHne. Y CKopeHue CBOOOTHOTO bubmuorexa [JOK
ageHUs https://m.edsoo.ru/ff0c39cc
6 KpuBonuHueitHoe aBuxenue. J[Brmxenne bu6mmoreka [IOK
MaTepUaIbHON TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpuniun oTHOCUTENBHOCTH [ anumnes.
7 HNueprmansHble cuctembl oTcuerta. [lepBblii 3akoH Bubmmorexa [IOK
https://m.edsoo.ru/ffOc3be8
HeroTona
8 Macca tena. Cuna. [IpuHIun cynepno3uiyu cui. bubnuoreka [IOK
Bropou 3akon HeroTOHA 1711 MaTepuaaibHOW TOUKU https://m.edsoo.ru/ff0c3be8
9 Tperun 3akoH HproTOHA AJ1s1 MaTEpUaAIbHBIX TOUYEK Bubmmorexa LIOK
https://m.edsoo.ru/ff0c3be8
10 3aKOH BCEMHUPHOTO TATOTeHUsA. Cuiia TSKECTH. bubnuoreka [JOK
[TepBasi kocMuyeckasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubnuoreka [JOK
11 Cuna ynpyrocru. 3akoH I'yka. Bec tena htts://m.edsoo.ru/ff0c3el8
12 JlabopaTopnas padoraNe 1«lccnenoBanue
3aBUCHUMOCTH KECTKOCTH MPYKUHBI OT €€ JJIUHBD)
13 Cuna tpenus. Koapdunuent tpenus. Cumna bubnunoreka [JOK

COIIPOTUBJICHUS ITPU ABUXKCHUU TCJIa B )KUJIKOCTHU

https://m.edsoo.ru/ff0c3f76
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WJIN 1ra3c

JlabopaTopnasi padoraNe 2 «3mepenue

14
Kod(pHIIrEeHTa TPEHUSD)
[locTynarenpHoe 1 BpaliaTeabHOE ABUKEHNE
. bubnuorexa [JOK
15 a0CoIOTHO TBEPAOTO Tena. MoMeHT crtbl. [Tnedo
. https://m.edsoo.ru/ff0c41a6
CWJIBL. Y CJIOBHSI paBHOBECHS TBEPJOTO Teja
NMnynbc MaTepHabHOW TOYKH, CUCTEMBI
bubmmoreka [{OK
16 MaTepHaldbHbIX ToueK. Mmmynbe cuibl. 3akoH
https://m.edsoo.ru/ff0c43d6
COXpaHEHUs UMITYJIbca. PeakTUBHOEIBMKEHIE
PaboTa u momHOCTS cuitbl. KuneTtnaeckas sHeprus
17 MarepuaiabHO Toukn. Teopema 00 M3MEHEHUHN bubmmorexa [IOK
P . - eop https://m.edso0.ru/ff0c4502
KHHETHYECKO dHEPTUHN
[TorenunaneHas sHeprus. [loTeHnnanpHas SHEPTrUs
18 yrpyro neopMupoBaHHOU TPY>KUHBI. bubnuoreka [IOK
[TorennmansHas HEprus Teyna BOJU3H MOBEPXHOCTH https://m.edsoo.ru/ff0c461a
3emun
[ToTeHnmanpHble U HEMOTEHIUANbHBIE CUJIbI. CBSI3b
19 paboTHl HEMTOTEHITMATIBHBIX CHUJI C U3MEHEHHUEM bubnuoreka [JOK
MEXaHUYE€CKOW SHEPTUU CUCTEMBI TEN. 3aKOH https://m.edsoo.ru/ff0c478c
COXPaHEHHUS MEXaHUYECKOU IHEPIUU
20 [ToBTOpenue - 060061eHue TeMbl «KuHemaruka.
JluHnamuka. 3aKkOHBI COXPAHEHHUS B MEXaHUKE)
21 KonrpoabHnas padoraNelno teme «Kunematuka. bubnnoreka [JOK
Jlunamuka. 3aKOHbI COXPaHEHUSI B MEXaHUKE) https://m.edsoo.ru/ff0c4b74
29 OCHOBHBIE TIOJIO)KEHUSI MOJIEKYIISIPHO-KUHETUYECKOM bubnunoreka [JOK
Teopuu. bpoyHoBckoe nBmkenue. uddyzus https://m.edsoo.ru/ffO0c4dc2
23 XapakTtep ABUKEHUS U B3aUMOJCHCTBUS YaCTHI]

BeliecTBa. Moenu CTPOCHUA Ia3oB, JKUJIKOCTEH U



https://m.edsoo.ru/ff0c41a6
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TBEPABIX TEN

Macca monekyn. KonuuecTBo BeliecTsa.

24
[Tocrositnnas ABoraapo
bubmmoreka [{OK
25 Wneansusiii raz B MKT. OcHoBhoe ypaBHenue MKT
P https://m.edsoo.ru/ffOc4fde
26 TemmmoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [kana temneparyp Llenbcus
97 AOcoJroTHasl TeMIiepaTypa Kak Mepa cpeHei bubnuoreka [JOK
KMHETUYECKON DHEPTUU JBUKEHUS MOJIEKYJI. https://m.edsoo.ru/ff0c511e
28 VYpaBuenue MenaeneeBa-Knanelipona. Pemenue bubmuorexa [JOK
3a/1a4. https://m.edsoo.ru/ff0c511e
29 3akoH [lanpToHa. 'a30BbIC 3aKOHBI
N3onponeccel B UACATBHOM Ira3e U UX rpapuieckoe
30 e (f’)l“aBJ'IeHI/Ie pad bubnuoreka [IOK
pel https://m.edsoo.ru/ff0c570e
31 Peurenne 3aga4 Ha MpUMEHEHNE Ta30BbIX 3aKOHOB.
JlaGoparopHas padoraNe3 «DkcrnepuMeHTalIbHAs
32 npoBepka 3akona [ eii-Jlroccaka»
BuyTpeHHss sHEprus TEpMOIMHAMUYECKOU CUCTEMBbI
33 U croco0bl e€ n3MeHeHus. KoynyecTBo TerioTsl u bu6mmorexa LIOK
paboTa. BHyTpeHHsIs SHEeprus 0JHOATOMHOTO https://m.edsoo.ru/ff0c5952
WJIeabHOTO Tra3a
Bunel renonepenaun. Y aenbHas TEIIOEMKOCTD
bu6mmoreka [JOK
34 BemlecTBa. KoimuyecTBo TEMIOTHI pU

TCIUIonepeaayc.

https://m.edsoo.ru/ff0c5c36
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IIepBblit 3aKOH TEPMOJAVMHAMUKH U €r0 IPUMEHEHHE

bubmuoreka [JOK
35 . i
K M30Mponeccam. A/MabaTHEIA nporiece https://m.edsoo.ru/ff0c5c36
36 HeobpaTumocTs miporieccoB B mpupoae. Bropoit bubnuorexa [JOK
3aKOH TEPMOIMHAMUKHU https://m.edsoo.ru/ff0c6230
[Tpunnun gevicrBus u KII/I TerutoBoi MamivHbI.
37 Hwxn Kapro u ero KIT/I. Dxonornyeckue mpooeMsl bubmmorera [JOK
P ' P https://m.edsoo.ru/ff0c600a
TETUIOPHEPT € TUKH
38 O6o0maromuii ypok «MoutekymsipHas pu3HuKa. bubnuorexa [JOK
OCHOBBI TEPMOIUHAMHUKI https://m.edsoo.ru/ff0c6938
39 KonTtpoJubsHas padoraNe2 o reme «MounekynsipHas bubnuoreka [IOK
¢uznka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6a50
40 [Tapoo6pazoBanue u koHaeHcanus. Mcnapenue u bubnuoreka [IOK
KHUIIEHUE https://m.edsoo.ru/ff0c63b6
A1 AOCOTIOTHAsI 1 OTHOCHUTEJIbHAS BIIAYKHOCTh BO3TyXa. bubmuorexa [JOK
Haceimennsiit nap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramnmaeckue u amopdHbie Tena.
42 AHM30TpPOTIHS CBOUCTB KpUCTaLIOB. JKujakue bubmmorexa [TOK
P P AR https://m.edsoo.ru/ff0c65f0
kpuctaiibl. CoBpeMeHHbIE MaTepraibl
43 [InaBnenue U KpucTauIM3anus. Y aeibHas TemioTa bubnuoreka [JOK
iaBnenus. Cyoaumarus https://m.edsoo.ru/ff0c6708
bubmuoreka [JOK
44 v 0
DABHCHHUE TEIDIOBOTO bajtatcd https://m.edsoo.ru/ff0c6820
45 DnekTpusanus Tei. JNeKTpUIeckuu 3apsaa. JBa bubnunoreka [JOK
BHUJIA JJIEKTPUYECKUX 3aPsI0B https://m.edsoo.ru/ffOc6bcc
[IpoBOAHMKH, AUIIEKTPUKHU U MOTYITPOBOAHUKH.
bu6mmoreka [JOK
46 3aKOH COXpaHEHUs ANEKTPUUECKOTO0 3apsaa

https://m.edsoo.ru/ffOc6bcc
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B3aumoeuncreue 3apsioB. 3akoH Kynona.

bubmuoreka [JOK

41 TO4eUHBbIN IIEKTPUUECKUH 3apsif https://m.edsoo.ru/ff0c6ces
Hanpsix€nnocTs anexrpudeckoro nois. [IpuHnun
48 CYIIEPIIO3UIINH IEKTPUYECKUX T0JIeH. JInHum brbmmorexa LOK
. https://m.edsoo.ru/ff0c6df2
HaIpsHKEHHOCTH
49 Pabora cun anekrpocratruyeckoro noJst. [lorenmmarn. bubnnorexa [JOK
PasHocTs noreHnManoB https://m.edsoo.ru/ff0c6f00
50 [IpoBOAHMKY M AUDIEKTPUKH B DIEKTPOCTATUIECKOM bubnuorexa [JOK
noJie. Jlusnexkrpruyueckasi MpOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
. bubmuorexa [JOK
°1 AeKTpOSMKOCTS. Korericatop https://m.edsoo.ru/ff0c7126
52 DIIEKTPOEMKOCTH TJIIOCKOTO KOHAEHCATOpa. DHEPTUs bubmuorexa [JOK
3apsKEHHOTO KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0
[TpuHIMIT NEHCTBUSA U PUMEHEHUE KOHACHCATOPOB,
53 KOMMPOBAJIBHOTO amnmapara, CTpyliHOIro pUHTEpA.
DIIeKTpOCTaTUYECKas 3al[uTa. 3a3eMJICHUE
ANEKTPONPUOOPOB
DIEKTPUYECKUN TOK, YCIOBHS €TI0 CYIIECTBOBAHMSL.
54 [Toctostaubiil Tok. Cuna Toka. Hanpspkenue.
Conpotusnenue. 3akon OMma Jyisi ydyacTka Lenu
55 [TocnenoBarenbHOE, NapaIEIbHOE, CMELIIAHHOE bubnunoreka [JOK
COEJIMHEHHE MIPOBOTHUKOB. https://m.edsoo.ru/ff0c74f0
JlabopaTopHas paGoraNe 4
56 «M3ydeHne nocineqoBaTeIbHOTO U MapalIeIbHOTO
COCIMHEHUS PE3UCTOPOBY»
PaGoTta 1 MOIITHOCTB ANEKTPUUECKOTO TOKA. 3aKOH BuGmorexa LIOK
57 Jxoyns-Jlenna

https://m.edsoo.ru/ff0c7838



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
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838

58 3akon Oma Jyist TOJTHOM (3aMKHYTOM) 1 bubmuoreka [JOK
3NEKTpUUECKOM Lenu. KopoTkoe 3aMbpIKaHUE. https://m.edsoo.ru/ff0c7ae0
59 Pemenue 3a1au Ha 3akoH OMa IS TTOJTHOM 1IeTIH 1
JladbopaTopHas pa6oraNe 5
60 «M3mepenne DJIC uCTOYHHUKA TOKA U €T0 1
BHYTPEHHETO COIPOTHUBIICHUS)
bubmmoreka [IOK
61 O06o06marmuil ypok «IEeKTPOTTHAMUKA)
HIQIOTHHI YP post https://m.edsoo.ru/ff0c88be
62 KonrtpoJubHas padoraNe 3rio reme 1
"OnekTpoauHaMuka'
DIIEKTPOHHAs MPOBOIUMOCTb TBEP/IBIX METAJIOB.
63 3aBUCUMOCTbD CONPOTUBIICHUSI METAJJIOB OT 1
Temneparypbl. CBEpXIIPOBOJUMOCTh
64 DIIEKTPUYECKUHU TOK B BakyyMe. CBOUCTBa 1
AIIEKTPOHHBIX ITYYKOB
[TonynpoBoAHUKH, UX COOCTBEHHAS U IPUMECHAs
65 poBoAMMOCTh. CBOMCTBA P—N-Tmepexoia 1 Eubmorexa HOK
P ] P ' https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DNeKTpUYECKUU TOK B PaCTBOPAX U paciiaBax
66 SJIEKTPOJIUTOB. DIEKTPOIUTHIECKAS JTUCCOUAIINSI 1 bubmmorexa [IOK
P ' P ' https://m.edsoo.ru/ff0c82ba
DIeKTponIn3
67 DIEKTPUYECKUH TOK B razax. CaMOCTOATENbHBIN U 1 bubnunoreka [JOK
HECaMOCTOSTENbHBIN pa3psa. Monnus. [1nazma https://m.edsoo.ru/ff0c84ae
DnexTpuyeckrue mpudophl U YCTPOMCTBA U UX
68 MpakTU4YecKoe npuMeHenue. [IpaBuiia TeXHUKu 1 bubmorexa HOK
P P P https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
OBUHIEE KOJIMYECTBO YACOB 110 TIPOT'PAMME 68



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc










YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 10 kinace/ Mskumes I'.4., Byxosues b.b., Corckuit H.H. non
penakmueit [laphentreBoit H.A., AkinonepHoe obiiectBo «M3aaTenbcTBO

«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HNHTEPHET






