MUHUCTEPCTBO ITPOCBELIEHUSA POCCUNCKON ®EJIEPALIIN
MunucTepcTBO mpocBeenus PecmyOnuku bamkoprocran
MyHHIMIIATEHOE KAa3eHHOE yITpaBieHre 00pa3oBaHus MyHUIIUIIANBHOTO paifona benebeesckuii
paiion Pecnybnuku bamkoprocran
MAQOY COUI Ne7 p.m. IIpuroToBo

PACCMOTPEHO COI'TACOBAHO YTBEPXJIEHO
METOANYECKUM 3amaupekTopa no YBP Hupextop MAOY COLL Ne 7
00beIMHEHHEM yUuTeeH p.1. OBO

€CTeCTBEHHO- AnexceeBa T.A. IMonemyx H.IO.
MaTEMATUYECKOr0 LIUKJIIa oT «28» 08. 2025 . [IpA¥as

PykoBonurens [IIMO oT «29» 08.2025 r. Ne 218

/5/ TumepOaeBa M.I"
Hp()‘T/O/KOHNQ 1
oT «27» 08. 2025 r.

PABOYAS IPOTPAMMA
(ID 9153356)

y4eOHOro npeamera «Puzuka. ba3oBbiii ypoBeHbY

s obyuaroruxcst 10-11 kimaccos

Ipuroroso 2025



IHHOACHUTEJIBHAA 3AIIMCKA

[Tporpamma mo ¢usuke 6a30BOTO YpOBHSI Ha YPOBHE CpefHero obiiero oopazoBanusi pazpaboTana Ha
OCHOBE IOJIOKEHMH M TpeOOBaHUM K pe3yabTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTeiabHOM NPOrpaMMbl,
npencrasieHHbix B @PI'OC COO, a takxke ¢ yuéroMm (emepanbHOil paboueil mporpaMMbl BOCIHTAHUS H
KOHIIENILMY IpernoiaBaHus yueOHoro npeaMera «®Pu3nka» B 00pa3zoBaTeabHbIX opranusanusx Poccuiickoit
deneparnyn, pearn3yonX OCHOBHbIE 00pa30BaTeIbHbIC TIPOTPAMMBI.

ConeprkaHue mporpamMmbl 10 (PU3KMKE HAIPaBIeHO HAa (POPMUPOBAHHE €CTECTBEHHO-HAYYHON KapTHUHBI
mupa obyyaromuxcs 10—11 kimaccoB npu o0ydeHun ux ¢usnke Ha 0A30BOM ypOBHE Ha OCHOBE CHCTEMHO-
nesTebHOCTHOrO moaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedboBanusiM OI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METaNpeIMETHBIM pe3ylbTaTaM OOyueHHs, a TaKxke
YUUTBIBAET HEOOXOAMMOCTh peaIM3alMd MEXIPEAMETHBIX CBsi3ell (U3UKH C €CTECTBEHHO-HAayYHBIMHU
y4eOHBIMH TIpeaMeTaMu. B Hel ompenenstorcs OCHOBHBIC LM HM3Y4YeHHUs (U3MKHA Ha YPOBHE CPEIHETrO
o01iero o0pazoBaHsl, INIAHUPYEMbIE PE3YIbTaThl OCBOCHUS Kypca (PU3HKU: IMYHOCTHBIE, METAallpeIMETHbIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

IIporpamma no (pu3KKe BKIIOYAET:

IUTAHUPYEMBIE DPE3yJbTaThl OCBOCHHUS Kypca (HU3MKM Ha 0a30BOM ypOBHE, B TOM YHCIE IPEIMETHBIC
pe3yJIbTaThl 110 rojiaM 00yUEeHUs;
cojiep:kanue yueoHoro npeamera «dusnkay mo rogaM o0ydeHus.

du3nka Kak Hayka 0 HauboJsee OOIUX 3aKOHAX NPUPOAbI, BBICTYIAs B KaUeCTBE y4yeOHOro mpeaMera
B IIKOJIE, BHOCUT CYIIIECTBEHHBIM BKJIaJ B CHUCTEMYy 3HaHUU 00 okpyxkaromiem mupe. [IIKonmbHBIN Kypc
¢u3uKn — cucTeMooOpa3youil Ui eCTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETOB, IOCKOJIbKY (hU3HUYECKHE
3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHUH, U3y4aeMbIX XHUMHUEH, Onosiorueii, pusndeckoi reorpadueii
u actpoHoMmueil. Mcnonb3oBaHue W akTMBHOE MpUMEHEHHE (U3NYECKUX 3HAHMH OIpenesseT XapakTep U
pa3BUTHE pa3HOOOpA3HBIX TEXHOJOTWH B chepe SHEPreTHKH, TPAHCIIOPTA, OCBOSHHUS KOCMOCA, MOTyYSHHS
HOBBIX MaTepHaJiOB C 3aJaHHBIMU CBOWCTBAMM M Jpyrux. M3ydyenue (pu3MKU BHOCUT OCHOBHOM BKIA[ B
(bopMHpOBaHKE €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa 00y4aroIuXxcs, B JOPMUPOBAHNE YMEHHI TPUMEHSTh
Hay4HbII METO/] TO3HAHUS ITPH BHITOJIHEHUN UMHU YY€OHBIX UCCIIEIOBAHUI.

B ocHoOBY Kypca ¢u3uKH ISl YPOBHS CpEJHEro OoOIIero 0Opa3oBaHUs MOJOXKEH pAll UAEH, KOTOpbIe
MO’KHO PaccMaTpuBaTh KaK MPUHLUIIBI €r0 OCTPOSHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypcC SIBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COJEPKUT
MaTepHall U3 BCeX pa3/iesioB (PU3MKH, BKIIOYAET KaK BONPOCH KJIACCUYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoesa cenepanuszayuu. B cooTBercTBUM € HeW Martepuan Kypca (QU3MKM OOBEIUHEH BOKPYT
¢dusnueckux Teopuil. Benymmum B Kypce siBisercss GopMHpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX
MaTepUH, BEIIECTBE U TOJIE.

Hoesn cymanumapuszayuu. EE peanuszanus npeamnogaraeT UCIoib30BaHUE TYMaHUTAPHOTO MMOTEHIHAa
¢u3nuecKkoil HaykKHM, OCMBICICHHE CBSI3M pa3BUTHUA (U3MKM C pa3BUTHEM OOIECTBA, a TaKXke C
MHUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU M 9KOJIOTHYECKUMHU IpoOIeMaMu.

Hoes npuxnaonou nanpaenrennocmu. Kypc pusuku npeamnonaraeT 3HaKOMCTBO C HIMPOKUM KPYroM
TEXHUYECKHUX U TEXHOJIOTHYECKUX IIPUIIOKEHUIN U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocusayuu peanusyercs MOCPEICTBOM BBEJIEHHUS 3JEMEHTOB COJEp)KaHUS, MOCBSIIEHHBIX
HKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C PAa3BUTHUEM TEXHHMKHM U TEXHOJOTHH, a
Takxe 00CYKIeHHS MPOOIEM palliOHAILHOTO MPUPOAOIIONIB30BAHUS U HKOJIOTHYECKOH 0€30aCHOCTH.

CrepHEBBIMH BJIEMEHTaMHU Kypca (PU3MKM Ha YpPOBHE CpeIHEro oOIIero oOpa3oBaHUs SIBIISIOTCS
¢busmdeckue Teopun (GopMUpPOBAHUE TIPEICTABICHUA O CTPYKTYpE TOCTPOEHUST (PU3UIECKON TEOPHH, POIU
(GyHIaMEHTAIBHBIX 3aKOHOB W TPHHILMIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O MPUPOJE, TIpaHHUIAX
MPUMEHUMOCTH TEOPUM, JIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOIIECCOB).

CHUCTeMHO-JEATEIbHOCTHBIN MOAX0 B Kypce (U3MKHM peanu3yercss Mpexae BCero 3a CYér
OpraHM3aliy SKCIEePUMEHTaIbHON JedaTenbHoCcTH oOydaromuxcs. st 6azoBoro ypoBHS Kypca (GU3UKU —
3TO HCIIOJIb30BAaHUE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX KCIIEPUMEHTOB U J1aOOpaTOPHBIX PadoT,
KOTOpbIe B Mporpamme mno (¢gu3nke oObeAMHEHbI B OOUIMI CIUCOK YYEHMUYECKHUX MPAKTUYECKUX pPaloT.
Bbinenenue B yka3aHHOM IiepeyHe J1aOOpaTOpHBIX paboT, MPOBOMUMBIX JUISI KOHTPOJIE W OLICHKH,
OCYILLIECTBIISCTCA Y4aCTHHUKAaMH 00pa30oBaTEIbHOIO IpoOIecca MCXOAS U3 OCOOEHHOCTEH IUIAHUPOBAHUS U
ocHamieHusi kabuHera ¢usuku. I[Ipm 3TOM oOecmeuuBaeTcs OBJIaJeHHE OOYYAIOIUMUCS YMEHHUSIMH



MIPOBOJIUTh KOCBEHHBIC H3MEpPEHHs], HCCIICAOBAHUS 3aBUCHUMOCTEH (U3NYECKUX BEIUYUH U MOCTAHOBKY
OIIBITOB 110 MPOBEPKE MPEATIOKEHHBIX THIIOTES.

Bonbioe BHUMaHUE YIENsAeTCS PEIICHUIO PAacuETHBIX M KAayeCTBEHHBIX 3aaad. [Ipm stom s
pacu€THBIX 3a/1a4 IPUOPUTETOM SBIISIOTCS 33Ja4d C SIBHO 33JaHHOM (PU3NYECKON MOJENbIO, IO3BOJISIIOIINE
NPUMEHSATh M3YYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOrO pasjenia Kypca, TaKk U HHTETPHPYA
3HaHUS U3 Pa3HbIX pa3zfeioB. [l KayecTBEHHBIX 3a/a4 MPUOPUTETOM SBISIOTCS 3a/JaHUsl HA OObSICHEHHE
npoTeKaHus GU3NYECKUX SBICHUN M MPOIECCOB B OKPYKAIOUIECH KU3HU, TpeOyromue BpIOOpa PU3NIECKOit
MOJIEJIN AJIS1 CUTYalluy MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ tpeboBanusmu PI'OC COO k MaTepuanbHO-TEXHHYECKOMY OOECIECUCHHIO
yuebHoro mporecca 0a30Bblii ypoBeHb Kypca (PU3MKU Ha YpOBHE CpeiHero oOIiero oOpa3oBaHus JOJKEH
M3y4aThCsl B YCJIOBHUSX NPEAMETHOro KabuHeTa (PM3MKM WJIM B YCIOBHAX WHTETPUPOBAHHOTO KaOWHETa
IIPEMETOB €CTECTBEHHO-HAYYHOro LIMKJIA. B kabuHere pu3uku 10KHO ObITH HEOOXOIUMOE J1a00paToOpHOE
000pyIOBaHUE JJIs BHIIMOJIHEHUS YKa3aHHBIX B IIPOrpamMMe 1o (GU3MKE YUCHHUECKUX MPAKTHUECKUX paboT u
J€MOHCTPAaLlMOHHOE 000PYI0BaHHUE.

JleMOHCTpallMOHHOEe 000pyJ0BaHUE (HOPMUPYETCS B COOTBETCTBHMH C IMPHHLUUIIOM MHUHUMAJIbHOU
JOCTaTOYHOCTH M oOOecreyrBaeT IOCTAHOBKY HEPEUYMCICHHBIX B MporpaMMe MO (QU3UKE KIIOYEBbIX
JIEMOHCTPAIUN IS UCCIICOBAHUS N3Y4aeMbIX SIBIICHUH M MPOLIECCOB, SMITMPUYECKUX H () yHJaMEHTAIbHBIX
3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JIaGopatopHoe 00OpymOBaHHE ISl YYCHHYECKHX MPAKTHYECKHX paboT dopmupyercs B BuUje
TEMaTUYeCKMX KOMIUIEKTOB M oOecredyuBaeTcss B pacyére OJHOro KOMIUIEKTa Ha ABYX OOy4YaroLIUXCH.
TemaTnueckue KOMIUIEKTHI JIAOOPATOPHOTO OOOPYIOBAaHUS JTOJHKHBI OBITH MOCTPOCHBI HAa KOMIUIEKCHOM
HCIOJIb30BAHUHU aHAJIOTOBBIX M LM(POBBIX NMPHUOOPOB, a TAKXKE KOMIBIOTEPHBIX U3MEPUTEIbHBIX CUCTEM B
BUIe HU(PPOBBIX JTAOOPATOPHIA.

OCHOBHBIMU LIETSIMH U3Y4€HUS PU3UKU B 0011IEM 00pa30BAHUU SIBIISIOTCA:
dbopMHpoBaHHE WMHTEpPECa W CTPEMIJICHUS OOy4aromMXcs K HAYYHOMY H3YyYCHHIO TPHUPOJBI, Pa3sBUTHE HX
MHTEIJUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;
pa3BUTHE MPEJICTABICHUI 0 HAYYHOM METOJIe IO3HAaHUs U (POPMHUPOBAHUE UCCIIEI0BATEIBCKOIO OTHOIICHUS
K OKPY’KaIOLIUM SIBJICHUSM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa HW3yYeHHsl OCHOB CTPOCHHUS MaTephH |
(GyH1laMEHTaJIbHBIX 3aKOHOB (DPU3UKH;
¢dbopmMHupoBaHHE YMEHUNH OOBSACHATH SBJIEHUS C HCHOJb30BaHMEM (U3NYECKHX 3HAHUH W Hay4YHbBIX
JI0Ka3aTeNbCTB;
dbopmMHupoBaHUE TPEICTABICHUNA O pOJM (DM3HUKH IS PA3BUTHS JPYTHX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTUH.

JocTuxenue 3Tux 1eneil o0ecreunBaeTcsl pelieHueM CIIeIyIoMMX 3a/1ad B Ipolecce U3yueHus Kypca
(bU3HMKHN HAa YPOBHE CpEAHEro 00IIero oopa3oBaHus:
pUOOpETEHNE CUCTEMBI 3HAHUM 00 OOIMX (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOpPHUSX, BKIIIOUYas
MEXaHUKY, MOJIEKYJSIPHYIO (PH3HKY, SJEKTPOIMHAMHKY, KBAHTOBYIO (DU3HUKY M SJIEMEHTHI aCTPODU3UKH;
¢dbopMHpoBaHHE YMEHUN NPUMEHATh TEOPETUYECKHE 3HAHUS JUIsl OObSICHEHHs (U3NYECKUX SIBICHUN B
IPUPOJIE U AJIS IPUHSTUS MPAKTUUYECKUX PEIICHUH B TOBCEAHEBHOM KU3HH;

OCBOEHHE CIOCOOOB pelIeHMs] pPa3IMYHBIX 3a7ad C SIBHO 3aJaHHON (u3MuYecKoil Mojenblo, 3ajad,
[10/Ipa3yMEeBAIOIINX CAMOCTOSTENIbHOE CO3/ITaHUE (PU3NYECKON MOJIEIH, aIEKBATHOM YCIOBUSM 3a]1auH;
MOHMMaHHe (PU3MYECKHMX OCHOB M TNPHHIMIIOB JEHCTBUS TEXHUYECKHX YCTPOMCTB M TEXHOJOTHYECKUX
MPOIIECCOB, UX BIUSHUS HAa OKPYXKAIOIIYIO CPeNy;

OBJIAJICHUE METOJJAMH CaMOCTOSITEIIFHOTO TUTAHUPOBAHUS W TIPOBENEHHsS (DU3MUYECKHX JKCIIEPHMEHTOB,
aHaJM3a ¥ HHTEPIpETauy HHPOPMAIIUH, OTIPEICICHHUS JOCTOBEPHOCTH TOIYIEHHOTO PE3yIbTaTa,
CO3JIaHH€ YCJIOBUHN JJISl pa3BUTHUSI YMEHUI IPOEKTHO-HCCIEI0BATENbCKOM, TBOPUECKOHN 1EATEIILHOCTH.

Ha uzyuenue ¢usuku (6a30BbIi ypoBEeHB) Ha YPOBHE cpeiHero oduiero oopazoBaHust oTBoAUTCS 136
gacoB: B 10 kiacce — 68 yacoB (2 daca B Heneno), B 11 kimacce — 68 wacoB (2 4aca B HEZEIO).

[Ipeuiaraemselii B mporpamme 1o Gpusmke nepeyeHb J1a00paTOPHBIX M MPAKTUYECKUX paboT ABISETCS
PEKOMEHIOBAaHHBIM, YUUTENb JAeJacT BbIOOp MpoBeNeHHs Ja0OpaTOPHBIX PAOOT M ONBITOB C YYETOM
WH/IMBUYAIbHBIX OCOOCHHOCTEH 00yJaroIuXcs.



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUSA

dusnka — Hayka o npupoje. Hayunbsie MeTOIbI MO3HAHUS OKPYIKaroIIero Mmupa. Poib skcriepuMenTa u
TEOPHUH B TIPOIECCE MO3HAHUS TPUPOJIBI. DKCIIEPUMEHT B (hPU3HKE.

MopenupoBanue (pU3NYECKUX SBICHUNW M TporieccoB. Hayunbie rumores3sl. Ou3nueckue 3aKOHBI U
Teopuu. ['paHuIlbl IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [[pUHIIMIT COOTBETCTBUSI.

Pons m mecto pusuku B HOpMUPOBAHMH COBPEMEHHOM HAYyYHOM KapTHHBI MUpPA, B IPAKTUUYECKON
JeITeIbHOCTH JIIOACH.

Jlemoncmpayuu

AnanoroBbie 1 IU(PPOBBIC U3MEPUTEILHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexaandeckoe naBuxkeHHe. OTHOCHUTEIBHOCTh MEXaHWYeCKOTro nBmkeHHs. Cucrema oTcuéra.
Tpaexropus.

[Tepemernienue, ckOpocTh (CpeAHsisi CKOPOCTh, MTHOBEHHAs] CKOPOCTh) W YCKOPEHHE MaTepUabHOU
TOYKH, UX MPOEKIIMU Ha OCU CUCTEMBI KoopauHaT. ClioxkeHHe MepeMENIEHUN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MPSIMOJIMHEWHOE IBWKCHHE. [ paduKku 3aBUCUMOCTH KOOPJAWHAT,
CKOPOCTH, YCKOPEHHS], [IyTH U NIEPEMEIICHUS MaTEPUAIIbHOU TOUKH OT BPEMEHH.

CBobOogHOE mazieHne. Y cCKopeHrne CBOOOHOTO TaICHUS.

KpuBonuuelinoe aBuxeHue. J[BH>KeHHE MaTepUabHOM TOUKH MO OKPYKHOCTH C IOCTOSHHOM IO
MOJAYJI0 CKOPOCThIO. YTJoOBasi CKOpPOCThb, JIMHEWHass CKOpocTh. llepwon wu wactora oOpalieHwus.
LleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

TexHruuecKkue yCTpoCTBa U MPAKTUYECKOE PUMEHEHHE: CIIUIOMETP, IBUKEHUE CHAPSA0B, LCITHBIE U
PEMEHHBIE TIEPEAAYH.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KUHEMATUUECKUX XapaKTEPUCTUK JBHKEHHUSL.

[TpeoOpazoBanue NBMXEHUH C HCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenue aBuxenus tena, OpOIeHHOTo MO/ YIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOTHOTO MaICHHUSL.

Hanpasnenue ckopocTy npu IBUKEHUH 1O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydyeHne HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO OMPEAEIEHNUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLICHUS MEXAY IYTAMH, MPOMICHHBIMU TEJIOM 3a ITOCJIEAOBATEIbHBIE PABHBIE
MPOMEKYTKH BPEMEHH MIPU PABHOYCKOPEHHOM JIBUKEHUH C HAYAJIBHOW CKOPOCTBIO, PABHOU HYJIIO.

N3yuenue nBUKEHUS MIApUKaA B BI3KOU KUJKOCTH.

N3yuenune nBukeHus Tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

[IpuHnunn otHOCcuTenbHOCTH ['anmunes. [lepBsiii 3akoH HeroToHa. HEpIManbHbple CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3unnu cuii. Bropoii 3akon HeroToHa 1711 MatepuanbHOM TOYKH.
Tpernii 3akoH HprOTOHA [UIs1 MaTepragbHbBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Bunsl TpeHus (mokosi, ckonbxeHusi, kadenusi). Cuna tpenus. Cyxoe Tperue. Cuiia TpeHUS
CKOJIBXKEeHUsSI U cuia TpeHus nokos. Koaddumuent tpenus. Cuna conmpoTHUBIICHUS TIPH IBIKCHUM Tela B
YKUJIKOCTH WJIU Ta3e.

[TocTymarenbHOE U BpamaTeIbHOE JBMKEHNE a0COIOTHO TBEPOTO Tea.

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpalieHus. [lieuo cuibl. Y ciioBrus paBHOBECHUS TBEPIOIO TeEIA.

TexHuueckue ycTpoucTBa M MPAKTHUECKOE MPUMEHEHUE: MOAIIMIHUKY, JTBUKEHHE HMCKYCCTBEHHBIX
CIIyTHUKOB.



Jlemoncmpayuu

SIBrieHne nHEepUUH.

CpaBHeHuE Macc B3aMMOJEHCTBYIOIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CnoxxeHue CHil.

3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT JeOpMaLnu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOABbEME U NaJACHUH.

CpaBHEHHE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecusi TBEpAOro Tena. Bunibl paBHOBECHS.

Yuenuueckuii s3xcnepumenm, 1abopamopmvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B MPYXHHE U PE3UHOBOM 00pasie, OT UX
nedopmariiu.

HccnenoBanue ycnoBui paBHOBECHS TBEPAOTO TEIA, UMEIOLIETO OCh BPAILICHHUS.

Tema 3. 3akonvl coxpanenus ¢ MexaHuke

WNmnynbc MaTepuanbHOM TOUKH (Tea), CUCTEMbI MaTepUaibHbIX ToUeK. IMITyNIbC CUIIbl U U3MEHEHHE
MMITyJIbCa TeJla. 3aKOH COXpaHEHUsl UMITyJibca. PeakTHBHOE JBUKEHUE.

Pabota cuibl. MOIITHOCTH CHJIBIL.

Kunernueckas sHeprusi MaTepuanbHON TOUKH. TeopeMa 00 M3MEHEHUU KHHETHYECKON YHEPTUU.

[lorenumanpHas sHeprus. [loTeHnmanpHas dHeprus ynopyro aAe(OpMHUPOBAHHOW MPYKUHBI.
[ToTenuuanpHas sHeprus Teia BOJIM3U MOBEPXHOCTH 3EMITH.

[ToreHnmansHble ¥ HEMOTEHIMATBHBIE CHIBl. CBsi3b pabOThl HEMOTEHIUAIBHBIX CHJI C M3MEHEHHUEM
MEXaHUYECKON YHEPIrUU CUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEPTUU.

VYupyrue u Heynpyrue CTOIKHOBEHMSL.

TexHUuecKkue yCTpONCTBA U MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KONEP, MPYKUHHBIM MUCTOJIET,
JBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

[lepexon moTeHNIMAIbHON YHEPTHH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydeHne abCoIOTHO HEYNIPYTOro yAapa ¢ IOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3M pabOThl CHIIBI C W3MEHEHHMEM MEXaHWYECKOH SHEepruM Tejla Ha IpHUMepe
PacTsLKEHUS PE3UHOBOTO KIyTa.

Pa3nea 3. Mosekyasipuast puznka 1 TepMOIUHAMHUKA

Tema 1. Ocno6bl MONEKYNAAPHO-KUHEMUUECKOU Meopul

OCHOBHbBIE TOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPHUHM U HUX OIBITHOE OOOCHOBAHHE.
BpoynoBckoe nBmxenue. uddysus. Xapakrep ABMKEHHUS U B3aUMOJICHCTBUS 4acTHIl BeuiecTBa. Mojaenu
CTPOEHHMSI Ta30B, JKUJIKOCTEH M TBEPIBIX Ted U OOBSCHEHHE CBOMICTB BEIIECTBA HA OCHOBE ATHX MOJEIEH.
Macca u pazmepsl Moaekyi. Konmnuectso Bemectsa. [loctosnnas ABorampo.

TenmoBoe paBHOBecue. Temnepatypa u e€ namepenue. lllkana remneparyp Lenbcus.

Mognens uneanbHoro raza. OCHOBHOE YpaBHEHHME MOJIEKYISIPHO-KMHETHYECKONH TEOPUM UIECAIBHOTO
raza. AOCOJIIOTHasE TeMIleparypa Kak Mepa cpefHeld KMHETUYECKOM 3HEpPTruu TEIUIOBOTO JBMKEHUS YaCTHUIL
raza. lllxama Temnepatyp KenbBuna. ['a3zoBble 3akoHbl. YpaBHeHune MenneneeBa—Kianeiipona. 3akoH
HNanerona. M3omporeccsl B HIeallbHOM ra3e C MOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIpeICTaBICHUE U30IPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

TexHuueckue ycTpoiicTBa U MpaKTUYECKOe MPUMEHEHUE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OMmBITB, MOKa3bIBAIONINE JUCKPETHOE CTPOEHHE BeliecTBa, (Gororpaduu MOJEKYyT OpraHWYECKHX
COCIMHECHUM.

OmnbiThl 10 AU Y3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JTBUKEHHUSI.



Mopgens onsbira IlITepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOIO B3aUMOECHCTBHS.

Monens, HUTIOCTpUpPYIOLIas IPUPOLY AABJICHUS ra3a Ha CTEHKH COCYAA.

OnBITHL, WUTFOCTPUPYIOLIME YPABHEHUE COCTOSIHUSA UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

Omnpenenenre Macchl BO3JyXa B KIIAaCCHOM KOMHATe€ Ha OCHOBE H3MEpeHUl o00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEK/y TApaMETPaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmonunamuyeckasi cucreMa. BHYTpeHHSsI SHEprusi TEPMOJMHAMHYECKON CHUCTEMBI M CIOCOOBI €&
n3MeHeHus. KonmuecTBo TemnoTsl U paboTa. BHYTpeHHSS SHEprHst 0JHOATOMHOTO MICAJILHOTO Ta3a. Buisl
TEIUIONEpelayu: TEIUIONPOBOJHOCTh, KOHBEKILHS, H3JIy4CHHE. YJelbHAas TEIJIOEMKOCTh BEIIECTBA.
KoiruecTBo TEII0THI IpH TEIJIONEpEaaye.

[Tonstue 06 anuabarnom mporuecce. [lepBblif 3akoH TepMoanHaMuku. [IprMeHeHne nepBoro 3aKoHa
TEPMOJMHAMHUKH K n3omnporeccam. I'paduueckas mHTeprperanus padoTsl rasa.

Bropoii 3akon TepMoanHamuku. HeoOpaTuMocTs mpoiieccoB B IpUpo/Ie.

TernoBbie MammHbL. [IpuHIMIIEL 1eHiCTBHUS TEIUIOBBIX MamuH. [IpeoOpazoBaHus SHEPTUHU B TEIIOBBIX
MammmHax. Kosdduument noneznoro neictBust TemioBoit Mamwuubl. [{ukin KapHo u ero xosddumment
I0JIE3HOT0 AEUCTBUSL. DKOJOTUYECKUE MPOOIEMBI TEIIOIHEPIETUKH.

TexHuueckue yCTpOMCTBA M IPAKTUUYECKOE NPUMEHEHWE: JBUTaTelb BHYTPEHHETO CropaHus,
OBITOBO XOJOAMIBHHUK, KOHJAUITUOHED.

Jlemoncmpayuu

V3meHeHne BHYTpEHHEH PHEPTruU Tela MPH COBEPIIEHUH PAaOOTHI: BBUIET MPOOKH M3 OYTBUIKH IMOJ
JEHCTBHEM CKATOTO BO3/lyXa, HarpeBaHue 3¢upa B TaTyHHOH TpyOKe MyTéM TpeHHs (BUICOIEMOHCTPAIIHS).

N3menenne BHyTpeHHEH 2HEpruu (TeMnepaTyphsl) Teja Mpu Terionepeaade.

OmnpIT 0 aguabaTHOMY PACHIUPEHUIO BO3/1yXa (OMBIT C BO3YUTHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTeNsl BHYTPEHHETO CrOPaHusl, p€aKTUBHOIO JBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoowvl

[TapooOpazoBanue u KoHaeHcanusa. HMcmapenue u kuneHue. AOCOIMIOTHAS W OTHOCUTEIbHAs
BJIQXKHOCTh Bo3ayxa. HacblmenHslit nap. Y ienbHas TemioTa napooopazoBaHus. 3aBUCUMOCTb TeMIIepaTyphbl
KHUIIEHUS OT JIaBJICHHUSI.

Teépnoe Teno. Kpucrannmueckue u amopdHble Teraa. AHM30TPONHs CBOWCTB KpucTauioB. JKunkue
kpuctaibsl. CoBpeMeHHble MaTepuanbl. [lnaBiaeHue W kpuctauvzanus. YAeiabHas TEIJIoTa IUIABICHMS.
Cybnumarusi.

YpaBHeHUE TEIJIOBOTO OaaHca.

TexHnueckue ycTpolcTBa M NMPAaKTHUYECKOE NPUMEHEHHE: TUTPOMETP U IICUXPOMETD, KaJOPUMETP,
TEXHOJIOTUH MOITY4YEHHsI COBPEMEHHBIX MaTEPUAJIOB, B TOM YMCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaChIIIEHHBIX TapOB.

Kunenne npy NoHM>KEHHOM JIaBICHUH.

Crioco0ObI U3MEPEHHS BIAXKHOCTH.

HabmtoneHne HarpeBaHUs U IUIaBJICHHS KPUCTAUIMYECKOTO BELIECTBA.

JleMOHCTpalys KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenune 0THOCUTEIHHON BIAXKHOCTH BO3/1yXa.

Paznen 4. diiekTpoanHamMuka

Tema 1. dnexmpocmamuka

DnexTpu3anus Tel. DJeKTpUYeckuil 3apsa. J[Ba BHga SJIEKTpUYECKHX 3apsjaoB. [IpoBOJHHKH,
JTUDIIEKTPUKU U TIOTYIPOBOAHUKH. 3aKOH COXPaHEHUS dIIEKTPUIECKOTO 3apsia.



BsaumopeiictBue 3apsanoB. 3akoH Kynona. TodyeuHbll 37€KTpUUECKUN 3apsl. DIEKTPUUECKOE TOJIE.
HanpsokéaHocTh  anexkTpuueckoro moiiss. [IpuHOMO  Cynmeprno3uiyu  JIEKTPUYECKUX MoJjed. JIuHuum
HaNpsKEHHOCTH AJIEKTPUYECKOTO TTOJIS.

PaGora cun snekrpocratuueckoro mois. [lorenuman. PasHoctes mnorennuanon. [IpoBogHuku u
JTURJIEKTPUKHU B DJIEKTPOCTATUUECKOM IT0JIe. J{nanekTpruyeckas IpOHUIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DneKTpOEMKOCTh INIOCKOIO KOHAEHCATOpa. DHEPrus 3apsyKEHHOIO
KOHJIEHCATopa.

TexHuueckue  yCTpOHMCTBA W IMPAKTUYECKOE  NPUMEHEHHUE:  JJIEKTPOCKOI,  3JIEKTPOMETP,
NIEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHHE 3JIEKTPOIpUOOpOB, KOHJEHCATOP, KOMMPOBAJIBHBIM ammapar,
CTPYUWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpoiCTBO M MPUHIUIT JEHCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre HadIEKTPU30BAHHBIX TEJL.

DIEKTpUYECKOE MOJIE 3apSKEHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE.

DNeKTpOoCTaTUYECKas 3allUTa.

JIMBIIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTB 3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOLIAAU IUIACTUH, PACCTOSHUS MEXIY
HUMU U TUAJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenue 31meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwtit Inekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DNEeKTpUYECKUI TOK. Y CIOBHUS CYIIECTBOBAHMS 3JIEKTPUUECKOro Toka. Mcrounuku toka. Cuna Toka.
[TocTossHHBIN TOK.

Hanpsixenune. 3akon Oma aJ1d y4acTka Henu.

DNEeKTpUUECKOE CONpPOTUBICHHE. YJEIIbHOE CONpPOTUBJIEHHE BellecTBa. llocnenoBaTenbHoOE,
[IapaJuIeIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOAHHUKOB.

Pabota snektpuueckoro Toka. 3akoH Jxoyns—Jlennia. MOmHOCTb AIEKTPUUECKOTO TOKA.

ONeKTpOABMKYIasl CUjla U BHYTPEHHEE CONPOTHUBIICHHE MCTOYHMKA TOKA. 3akoH OMa 1 IOJHOU
(3aMKHYTOM) 51ekTpuueckoii nenu. Koporkoe 3aMbIkanue.

ONeKTpOHHAs MPOBOJUMOCTb TBEPABIX METAIIOB. 3aBUCUMOCTb CONPOTHUBIEHUS METaUIOB OT
temneparypbl. CBEpXIIPOBOAUMOCTD.

DneKkTpuyecKuil TOK B Bakyyme. CBOMCTBA ANEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOcTBEHHass U MpUMECHas MPOBOAUMOCTh IMOITYIpoBOAHUKOB. CBoiicTBa pP-—n-
nepexoza. [loxynpoBogHIKOBBIE TPUOOPHI.

DNeKTpUUECKU TOK B pacTBOpax M pacIulaBax 3JIEKTPOJIUTOB. DJEKTPOJUTUYECKAs] JAUCCOLHALIMSL.
OneKTponus.

DnexTpuueckuid Tok B razax. CaMoCTOSTENbHBIN U HeCaMOCTOSTENbHbIN pa3psa. Monnus. [lnasma.

TexHnyeckue ycTpoHCTBAa W NPAKTUYECKOE NPUMEHEHHE: aMIEpPMETp, BOJBTMETP, pEOCTar,
HUCTOYHUKUA TOKA, 3JIEKTpPOHArpeBaTelbHble MNPUOOPHI, 3IEKTPOOCBETUTEIbHBIE NPUOOPHI, TEPMOMETP
COIIPOTHBIICHUS,, BAKYYMHBIH JHOJ, TEPMUCTOPHl U (OTOPE3UCTOPHI, IOJYNPOBOAHUKOBBIA JHOJI,
rajibBaHuKa.

Jlemoncmpayuu

W3mepenue cuibl TOKa U HAMIPSIKEHUSL.

3aBUCHMOCTh COMPOTUBIEHUS HUIUHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOHIAJAM IMOMNEPEYHOIO
CEUeHUs U MaTepuana.

CMenianHO€ COEJUHEHHNE TPOBOJHUKOB.

[Ipsimoe u3MepeHue 3aeKTpoABMKYyIIed cuiibl. KopoTkoe 3aMblkaHue ralbBaHMYECKOTO 3JIEMEHTa U
OLIEHKa BHYTPEHHETO CONPOTUBIICHNUS.

3aBUCUMOCTh COIIPOTHUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoli pa3psg U IPOBOAMMOCTb BO3AyXa.

OnHOCTOPOHHSS TPOBOAUMOCTD AUOJIA.



Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3y4yeHne cMemaHHOro COeTMHEHNUS PE3UCTOPOB.

W3mepenue 371eKTpOIBUKYILIEH CUIIbl ICTOYHUKA TOKA M €r0 BHYTPEHHET0 CONPOTHBIICHHUSL.

HaGmonenue anekrponusa.

MesknpeamMeTHbIe CBS3H

N3yyenune xkypca pusnuku 6a3oBoro ypoBHs B 10 Kitacce OCyIIECTBISIETCS C YIETOM COJepPIKAaTEIbHBIX
MEXITPEIMETHBIX CBSI3€H C KypcaMU MaTeMaTUKU, ONOJIOTUH, XUMHUH, Teorpadui U TEXHOJIOTHH.

Medicnpeomemnvle nonsamus, CBSI3aHHBIE C W3YyYCHHEM METOJOB HAYYHOTO IO3HAHMSA: SIBJICHHE,
Hay4YHbI (akT, rumoresa, (¢u3NYecKas BEIWYMHA, 3aKOH, TEOpHs, HAONIOIEHHE, OSKCIIEPUMEHT,
MOJICTTUPOBAaHKE, MOJICIIb, U3MEPEHHE.

Mamemamuxa: penieHue CHCTEMbl YpaBHEHHH, JuHeWHas ¢yHKuus, napabona, rumepbosa, uX
rpaguKu U CBOWCTBA, TPUTOHOMETPUYECKHE (QYHKIMH: CHHYC, KOCHHYC, TAHI'€HC, KOTAHTCHC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIIUN HAa OCH KOOPMHAT, CJIOKEHHE BEKTOPOB.

Buonocua: mexanudeckoe ABWKEHHE B JKMBOW mpupojae, aupdysus, 0cMOC, TEIUIOOOMEH XHMBBIX
OpPraHu3MoOB (BUBI TEIUIONEPEIadH, TETJIOBOE PAaBHOBECHUE), TICKTPUUECKHE SIBJICHHUS B )KUBOM MPHUPO/IE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIECTBA, MOJISIPHAsS
Macca, TeIJIOBbIE CBOMCTBAa TBEPABIX TEJ, XHUAKOCTEH W Ta30B, DJIEKTPHUECKUE CBOICTBa METAJUIOB,
ANIEKTPOIUTUYECKAS JUCCOLMAIINS, TAIbBAaHUKA.

I'eocpagus: BIaXKHOCTh BO3yXa, BETPBI, 0apOMeETp, TEPMOMETP.

Texnonozcus: mpeoOpa3oBaHUe JBIKCHUN C MCIIOJIb30BAaHHEM MEXaHHW3MOB, YYET TPEHUS B TEXHHUKE,
MOJIIIAITHUKY, WCIOJIb30BaHUE 3aKOHA COXPAHEHUS HMMITyJbCca B TEXHHKE (pakera, BOJOMET M JpPYyTHE),
JBHUTATENIb BHYTPEHHETO CrOpaHMs, MapoBasi TypOuHa, OBITOBOI XOJOAMIBHUK, KOHIUIIMOHED, TEXHOJIOTUH
MOJyYCHHUST COBPEMEHHBIX MAaTepHajoB, B TOM YHCIIE HAHOMATepHAIOB, M HAHOTEXHOJIOTHUH,
ANIEKTPOCTAaTHYECKasl ~ 3allMTa, 3a3eMJICHHE  3JEKTPONpPHUOOpPOB,  KCEPOKC, CTPYHHBI  IpUHTED,
AJIEKTPOHArpeBaTENbHBIE TPUOOPHI, STEKTPOOCBETUTEIBHBIE TPUOOPHI, raJIbBAHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMunka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossHHbIE MarHuThl. B3anMoOAEHCTBUE TOCTOSAHHBIX MAarHuTOB. MarauTHoe tmone. Bekrtop
MarHuTHOM WMHAYKUMH. [IpuHOMN Cyneprno3uiMyd MarHUTHBIX MoJjed. JIMHMKM MarHuTHOM MHIYKLHH.
KapTuna nuHMil MAarHUTHOM MHIYKIIMU TTOJISI TOCTOSIHHBIX MarHUTOB.

MarnuTHoOe 1osie TpoBOJHMKA ¢ TOKOM. KapTuHa JMHUNM WHAYKIIMM MAarHUTHOTO TOJIS JJIMHHOIO
MPSIMOTO TIPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO TPOBOJHUKA, KaTyIIKM C TOKoM. OmbIT IpcTena.
B3anmoneicTere npoOBOJHUKOB C TOKOM.

Cuna AMriepa, €€ MOJIyJIb M HalpaBIICHHE.

Cuna JlopeHua, e€ Monaynb M HampaBieHUE. J[BHKEHHE 3apsyKeHHOM 4YacTHIbl B OJHOPOJHOM
MarHuTHOM noJie. Pabora cumsl JlopeHiia.

SIBneHue ANEeKTPOMAarHUTHON MHAYKIMHU. [I0TOK BEKTOpa MAarHUTHOM MHAYKIUU. DIEKTPOABUKYIIAS
CUJIa MHIYKIIMU. 3aKOH 3JIEKTPOMArHUTHON MHAYyKIMK Papazes.

Buxpeoe snexTpuueckoe moje. DNEKTPOABIKYIIAs CUla UHAYKIIMU B MPOBOJHHUKE, JBHXKYIIEMCS
MOCTYNATEIbHO B OJTHOPOJHOM MarHUTHOM IOJIE.

IIpaBuio JleHua.

NHayKTUBHOCTB. SIBIIEHUE CAMOMHAYKIIMU. DJIEKTPOABUKYIIAS CHUJIa CAMOUHAYKIIWH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHUUecKue yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: MOCTOSIHHbIE MAarHUTHI, 3JIEKTPOMArHUTHI,
AJIEKTPOJIBUTATEIb, YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHI], MHAYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHUE AIEKTPOHHOTO My4YKa MAarHUTHBIM T1OJIEM.

JIMHUY MHIYKIIUY MAarHUTHOTO MOJISI.

B3anmoaeiicTBre A1ByX MPOBOJHUKOB C TOKOM.



Cuna Amnepa.

HerictBue cuibl JIopeHiia Ha HOHBI YJIEKTPOJIUTA.

SIBneHue IEeKTPOMAarHUTHON UHAYKIIUH.

[IpaBuio Jlenua.

3aBUCUMOCTBD JIEKTPOJBUKYILEH CUIIbI UHIYKIMU OT CKOPOCTH U3MEHEHHSI MArHUTHOI'O IIOTOKA.
SIBneHne CaMOMHAYKIUH.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3yuyeHne MarHuTHOTO NOJIL KaTYIIKH C TOKOM.

HccnenoBanue 1eiCTBUSA IOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sSBIEHUS 31€KTPOMAarHUTHOM MHIYKIUU.

Pa3pen 5. Kojed6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHble Kojiedanus

Konebarenbnast cucrema. CBoOOAHBIE MexaHMuYecKue Kojebanus. [apMoHudeckue KoseOaHUs.
[lepuon, dwactora, amrmumryna u ¢asa konebanuid. [IpykuHHBIH MasTHUK. MaTeMaTHYeCKUW MAasTHUK.
VYpaBHeHHe rapMOHHUECKHX KoneOanuil. [IpeBpaiiienue sHepruu Npu rapMOHNYECKUX KOIeOaHUX.

Konebarenbubpiit kKOHTYp. CBOOOTHBIC 3JEKTPOMArHUTHBIE KOJICOAHUSI B MICATHHOM KOJIeOATeIThHOM
KOHTYype. AHANOTUs MEXAYy MEXaHMYECKHMHU U DJIEKTPOMArHUTHBIMU KojebOanusmu. @opmyna Tomcona.
3aKOH COXpaHEHMs SHEPTUHU B UACAIBHOM KOJe0aTeIbHOM KOHTYpE.

[IpencraBienue o 3aryxaromux KosneOaHUsX. BeIHyXIeHHbIE MeXxaHUuYecKue konebanus. PezoHaHc.
BriHyX/1€HHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMS.

[lepemennbiii  Tok. CuUHycOMJANbHBIM NEPEeMEHHBIM TOK. MOIIHOCTE MEPEMEHHOIO TOKA.
AMIUIMTYIHOE U JIEHCTBYIOIIEE 3HAUCHUE CUJTbI TOKA M HANIPSKECHUS.

Tpauchopmarop. [IponsBoacTBo, nepenaya u MOTPeOICHUE FIEKTPUUECKON SJHEPTUU. DKOJIOTHIECKHE
PUCKH TIpU MPOU3BOJCTBE AIEKTpodHepruu. KynbTypa HCIOIB30BaHUS 3JIEKTPOIHEPTUU B MOBCEIHEBHOM
AKU3HHU.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPHUMEHEHME: DIIEKTPUYECKUH 3BOHOK, TI'E€HEpaTop
MIEPEMEHHOT0 TOKA, JIMHUH 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KoJiedaTenbHOM cucTeMbl (IPYKUHHBIN UM MAaTEeMaTUYECKUI MasITHUK).

HabGmronenue 3aryxaromux Kojie0aHuu.

HccnenoBanme cBONCTB BIHYKICHHBIX KOJIeOaHUH.

Ha6mnronenue pesonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

OcnumiorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HAIPSKEHUS OT BPEMEHHU) IS DJIEKTPOMArHUTHBIX
KoJeOaHu.

Pe3onanc mpu mocrnegoBaTeNbHOM —COCIMHEHMHM  PE3UCTOpa, KATYIIKA HWHAYKTHBHOCTH |
KOH/JIEHCATOopA.

Mopenb TUHUU SIEKTPOIIepeaaun.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanue 3aBUCHMOCTH TIEPHOJIa MaJBIX KOJIEOAHWN Tpy3a HAa HUTH OT JIJIMHBI HATH M MaccChl
rpys3a.

UccnenoBanne mnepeMEHHOTO TOKAa B €M W3 TOCIEIOBATEIBHO COEAMHEHHBIX KOHJEHCATOPA,
KaTYLIKA U Pe3UCTopa.

Tema 2. Mexanuueckue u 31eKMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, ycloBus pacnpoctpaHeHus. llepuon. CkopocTh pacnpocTpaHEHUs U AJIMHA
BoJIHBIL. [Tonepednsie u mpoobHBIe BOHBL. VHTEepdepertus u audpakiys MEXaHUIeCKUX BOJH.

3Byk. CKkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNeKTPOMarHUTHBIE BOJIHBL. Y CIIOBUSI M3JyYEHUs DJIEKTPOMAarHUTHBIX BOJIH. B3ammHas opueHTarus
BektopoB E, B, V B snexkrpoMarHUTHOW BosiHe. CBOWCTBA AJIEKTPOMATHUTHBIX BOJIH: OTpa)KCHHE,
npesioMJieHne, mossgpusanus, rudpaxiust, uareppeperus. CKopocTh JIEKTPOMArHUTHBIX BOJH.

[IIxana 351eKTpOMarHUTHBIX BOJH. [[prMeHeHNe SJIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUUMIBI paIUOCBS3U U TeNEBUACHUS. Paguonokanus.

DJIEKTPOMArHMTHOE 3arpsi3HEHUE OKPYKAIOIEeH Cpeibl.



TexHnueckue yCcTpOHCTBAa UM IPAKTHUUECKOE IPUMEHEHHUE: MY3bIKAJbHbIE  HMHCTPYMEHTHI,
yIABTPa3ByKOBasi JUArHOCTHMKAa B TEXHMKE W MEAMLMHE, pajap, PaguoNpUEMHHK, TEIEeBU30p, AHTECHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue 1 pacrpoOCTPaHEHHUE TOMEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebutomeecs Teno Kak UCTOYHUK 3BYKA.

Habnronenue oTpaxeHus U MPeToMIICHUS MEXaHUUECKUX BOJIH.

Habntonenue unrepdepeHunu 1 qJuppakiiud MEXaHHYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGntoneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA € aMILIMTYIOM U 4aCTOTOW KosleOaHUH.

HccnenoBanne CBONCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaK€HUE, MNPEIOMIIEHHME, NOJspU3aLus,
mudpaknus, HHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonuHeiiHoe pacpocTpaHeHUe CBeTa B OHOPOIHOM cpene. Jlyu cBera.
TodeuHblil HCTOYHUK CBETA.

OtpaxxeHnue cera. 3aKOHbI OTpakeHUs cBeta. [locTpoenue n300pakxeHui B MIIOCKOM 3epKalle.

[Ipenomienue cBeta. 3aKOHBI PEJIOMIICHHUS CBETa. AOCOIIOTHBIN MOKa3arenpb npenomieHus. [lomHoe
BHYTpEHHee oTpaxkeHue. [IpeenbHblil yrosl HoIHOro BHYTPEHHET0 OTPaXKEHUS.

Hucnepcus csera. CroxxHbIi cocTaB Oenoro ceera. LIBer.

CoOuparonue u paccenBaroniye JuH3bl. ToHKas nuH3a. POKYCHOE pacCTOSIHME U ONTHYECKasl cuiia
TOHKOM nuH3bI. [locTpoeHne m3o0paxkeHUil B coOMparolMx M pacceuBarolux JuH3ax. dopmyna TOHKON
JMH3BL. YBEIMUYEHHE, 1aBaeMOe JIMH30M.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBast onrtuka. WuTepdepenuus cBera. KorepeHTHble HCTOYHHMKU. YCIIOBUS HaOIIOJCHUS
MakCUMyMOB M MHHHUMYMOB B MHTEPQEPEHLIMOHHOW KapTUHE OT JABYX CHH(a3HBIX KOT€PEHTHBIX
HCTOYHUKOB.

Hudpakmus ceeta. JudpakuuoHHas pemérka. YcioBue HaOMIOACHUS TJIABHBIX MaKCUMYMOB TpHU
11a/IEeHU MOHOXPOMAaTHYECKOr0 CBETa Ha TU(PAKIIMOHHYIO PELIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoiicTBa U MPAaKTUYECKOE NMPUMEHEHHE: OUKH, JIyna, (oToannapaT, NPOSKIMOHHBIN
anmnapar, MUKpPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA, TU(PpaKIIMOHHAs pelIéTKa, MOJIIPOUI.

Jlemoncmpayuu

[IpsimonuHeitHOE pacripocTpaHeHHe, OTpaKEHHE U IperoMieHre cBeta. OnTruueckue mpruoopsl.

ITonHoe BHyTpeHHEe oTpaxeHue. Moens CBETOBOAA.

WccnenoBanue cBONCTB N300paxeHU B IMH3AX.

Monenn MUKpOCKOIa, TENECKOIIA.

HaGmronenue unrepdepeHimu ceera.

Habmtonenue nugpaxkuuu cera.

HaGmronenue qucnepcuu certa.

[losydyeHune ciekTpa ¢ HOMOIIBIO IPU3MBI.

[Tonydenue cekTpa ¢ HTOMOIIbIO TU(PPAKINOHHON PEHIETKY.

HabmtoneHue nonsipu3aiuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3mepenue nokasarens nIpeaoMIIEHUs CTEKIIA.

HccnenoBanue cBONCTB N300paKeHH B TMH3AX.

Habmtonenue nucnepcuu cBeTa.

Pa3nes 6. OcHOBBI CIeIHAJILHOM TEOPHH OTHOCHUTEIbHOCTH

['panuubpl  NPUMEHUMOCTH  KJIACCHYECKOW  MexaHukd. [locTymarel  cnenuanbHOW — TEOpUH
OTHOCUTEJILHOCTH: WHBAPUAHTHOCTH MOJAYJSL CKOPOCTH CBETa B BaKyyMe€, MPUHLHUI OTHOCUTEIbBHOCTH
DOWHIITEHHA.

OTHOCUTENBHOCTDh OJJHOBPEMEHHOCTU. 3aMeJICHHE BPEMEHH U COKPAILEHUE JJIUHBI.

DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs3b MACCBhI C SHEPTUEH U UMITYJILCOM PEJISITUBUCTCKOM YaCTHUIbI. DHEPTrUs MOKOS.



Paznen 7. KBanroBasi ¢pusuka

Tema 1. Dnemenmol KGAHM OGO ONMUKU

®dotonbl. opmyna [Tnanka cBsi3u SHEprHH POTOHA C €T0 YACTOTON. DHEPTHS K UMITYJIbC (POTOHA.

OtkpeiTue u uccnenoBanue ¢orodpdexra. Onbitel A. I'. CroneroBa. 3akoHsl (oTodddexTa.
VYpasuenue DitHmreitHa 1151 hoTodpdekra. «KpacHas rpanuima» horodddekra.

Hasnenue ceeta. Onbitel 1. H. JIeGenena.

XHUMHUYECKOE IEHCTBHE CBETA.

TexHuueckue yCTpoicTBa M NPAKTUYECKOE NPUMEHEHHUE: (OTOIIEMEHT, (POTOJATUMK, CONHEUHAs
Oarapesi, CBETOAUO/.

Jlemoncmpayuu

®dotor(hPeKT Ha YyCTAaHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTtodpdexra.

CBeTOoaUOI.

Conneunas 6atapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -uactui. [lmanerapHas mozeinb
atoMa. [loctynarel bopa. M3nyuenue u mornomeHue (GpOTOHOB MpHU IMEPEXOA€ aToMa C OJHOTO YpPOBHS
SHEpruu Ha apyroi. Buasl cnektpoB. CriekTp ypOBHEW SHEPrUU aToMa BOJIOPO/a.

BonnoBrle cBolicTBa yactuil. Bonusl ne bpoiinsa. KopnyckynsipHo-BOTHOBOM Jyaan3M.

CrioHTaHHOE U BBIHYKJEHHOE U3ITyYCHHE.

TexHuueckue ycTpoHCTBa M HPAKTUYECKOE IMPUMEHEHHE: CIEKTPaJbHBbI aHanu3 (CIEKTPOCKOI),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pezepdopra.

Onpenenenne AJIMHBI BOJIHBI JIa3epa.

Habnronenne muHeyaThIX CIEKTPOB H3ITyYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HabmtoneHune nuHeuaToro crnekrpa.

Tema 3. Amommnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIINE CI0KHOCTh CTPOEHUs spa. OTKpbITHE PaIHOaKTUBHOCTH. OTBITHI
Pesepdopna mo ompeneneHuio cocraBa paaiuOaKTHBHOTO W3ny4deHus. CBoiicTBa anb(da-, Oera-, ramma-
u3NlydyeHus. BnusiHue paioakTUBHOCTH HA )KMBBIE OPTAHU3MBI.

OTtkpbiTHEe NpoTOHA M HeWTpoHa. Hyknonnas mopens siapa ['eitsenOepra—lBanenko. 3apsin sijpa.
Maccosoe uncio sapa. M3otomnsl.

Anbda-pacnan. DIEKTPOHHBIM M TO3UTPOHHBIM  Oera-pacnan. [‘amma-uznydenue. 3akoH
paZsMoOaKTUBHOIO pacnaja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT maccsl siipa.

SnepHsle peakuuu. JleieHUe U CUHTE3 SAEP.

SAnepusiii peaktop. Tepmosinepusiit cunTe3. [IpoOiembl M NepCHEKTHUBBI SIEPHON SHEPreTHKU.
DKOJIOTMYECKHE aCIEKTHI SIIEPHON IHEPTETUKHU.

OneMeHTapHble yacTULbl. OTKPBITHE TO3UTPOHA.

Metobl HaOIIOICHUS U PETUCTPALIUH SJI€MEHTapHBIX YacTHII.

OyHaamMeHTaIbHble B3auMoeiicTBusl. EqUHCTBO (r3nueckoil KapTUHbBI MHpa.

TexHuyeckue yCTpoiCTBa M MPAKTHYECKOE MPUMEHEHHE: NO3UMETp, Kamepa BuiibcoHa, saepHbIi
peakTop, aToMHast bomoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLIUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul
HccnenoBanue TpekoB yacTull (110 TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH M ACTPOPU3UKH
Ortansl pa3BUTUA acTpoHOMUU. [IpHKinagHOe 1 MUPOBO33pEHUYECKOE 3HAUCHHE ACTPOHOMMH.



Bun 3Bé3aroro HeOa. Co3Be3ausi, spKkue 3BE3/IbI, IIIAHETHI, X BUIUMOE ABHKCHHUE.

Conneynas cucrtema.

Connue. ConHeunast akTuUBHOCTh. Mcrounuk sHeprum ConHua M 3BE34. 3BE3BI, MX OCHOBHBIE
XapakTEepUCTUKU.  Jlmarpamma  «CHEKTpalbHBIM  KJACC  —  CBETHUMOCTBbY».  3BE3Abl  IJIABHOM
MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» JUIsl 3BE3] TJIABHOM IOCJIEIOBATEIHLHOCTH.
Buytpennee ctpoenue 3B€31. COBpEMEHHBIE NMPEACTABICHUS O MPOUCXOXKJIEHUHU U 3Boiouuu CojHLIA U
3BE31. OTarbl )KU3HU 3BE3NL.

Mueunsbiii [1yts — Hamia [Nanaktuka. [lonoxenne u npuxenne Connua B ['anaktuke. TUIBI rajJakTHK.
Pannoranaktuku u kBazapel. YEpHBIE ABIPBI B A1pax rajJakTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akon Xa06ma. Pa3Geranuwe ramaktuk. Teopus bosbimoro
B3pbIBA. PEIMKTOBOE M3JIydeHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménapie mpoOiieMbl aCTPOHOMUM.

Vuenuueckue nabnrooenus

HaOmoieHuss HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX MPHUIOKEHUN IS
OTpesieNiCHUs] TOJOXKEHUsI HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nus (CeBepHOro
MOJTYIIApUsI U SIPKUE 3BE3IIBI.

Ha6monenus B Teneckon JlyHsl, mnaner, Mneunoro [lytu.

O0o0maroniee NoBTOpPeHUE

Ponb ¢pu3uku 1 acTpOHOMHUHM B SKOHOMUYECKOM, TEXHOJIOTUYECKON, COLIMATTLHOM U 3TUYECKO cepax
NESITETLHOCTH YE€JIOBEKa, POJIb U MECTO (PU3UKK U aCTPOHOMUM B COBPEMEHHON HAYYHOW KapTUHE MHPA,
ponb (¢pu3nyeckoil Teopuu B (HOPMHUPOBAHHM MPEICTaBICHUNM O (U3MUECKON KapTUHE MHpa, MECTO
(bu3nUecKoil KapTHHBI MHUpa B OOIIEM psIy COBPEMEHHBIX ECTCCTBCHHO-HAYUYHBIX IPEACTABICHUN O
MIPUPO/IE.

MexnpeameTHble CBSI3U

Nzyuenue kypca pusuku 6a30Boro ypoBHs B 11 kiacce ocymiecTBIseTcsl ¢ yI€TOM COJIEPKaTEIbHBIX
MEXITPEAMETHBIX CBA3EH C KypcaMH MaTeMaTUKU, OMOJIOTHH, XUMHUHU, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nousamusi, CBS3aHHBIE C HM3yYEHHEM METOJOB HAy4YHOTO TO3HAHHS: SBJICHUE,
HaydHbId (akT, ruUnoTe3a, (Quanueckas BEIMYMHA, 3aKOH, TEOpHUs, HAOIIOJIEHNE, SKCIEPUMEHT,
MOJEIIUPOBAHUE, MOJIENb, UBMEPEHHUE.

Mamemamuxa: pelieHUE CUCTEMbl YpaBHEHUW, TPUTOHOMETPUUYECKHE (PYHKIIMU: CHUHYC, KOCHUHYC,
TAHIE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHl M HUX IMPOEKIHMH Ha OCHU
KOOPJMHAT, CIIO)KEHHE BEKTOPOB, IMPOW3BOJHBIC DJIEMEHTAPHBIX (YHKIUMWA, TPU3HAKKA MOA00US
TPEYroJIbHUKOB, OMpeIeJIeHHE MIIOaAN UIOCKUX GUryp U o0bEMa Ted.

buonoeus: snexrpuyeckue sIBJICHUS B )KUBOM IPHUPOJE, KosieOaTeabHbIe ABUKEHUS B )KHUBOUM IPUPOJIE,
ONTUYECKUE SIBJICHU B )KUBOU MPUPOJIE, IEUCTBUE PAIUALIUH HA KUBbIE OPTraHU3MBI.

Xumus: CTpOeHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKass CTPYKTypa TBEPABIX TeJ, MEXaHU3MbI
00pa30BaHMs KPUCTATUINIECKON PEIIETKU, CIEKTPAIbHBIN aHAIH3.

l'eoepagpus: MarHUTHBIE TIOFOCA 3€MITH, 3aJI€KH MAarHUTHBIX Py, GOTOCHhEMKA 3€MHON MTOBEPXHOCTH,
MpeACKa3aHue 3eMJIETPSICEHUH.

Texnonocusi: JNWHUM  DIIEKTpOIlepeAad, TEHEpaTop TEPEeMEHHOTO TOKa, AJIEKTPOJIBUTATEb,
WHIYKIIMOHHAS T1e4b, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-neub, mpoeKIMOHHbII
ammapar, BOJIJOKOHHAsI ONITHKA, COJTHEUHast OaTapes.

INJIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA IPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUA

OcBoenne yuebOHOro mpeamera «®Pu3nka» Ha YpOBHE cpenHero obmiero obOpasoBaHusi (0a30BbIN
YPOBEHB) JIOJDKHO OOECIEeUUTh JOCTHKEHUE CIEAYIOIIUX JIMYHOCTHBIX, METAlPeIMETHBIX U MPEAMETHBIX
00pa3zoBaTeIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3yNIbTaThl OCBOCHHS YueOHOTO npenmera «Du3nkay JOIKHBI OTpaXaTh TOTOBHOCTh U
CIIOCOOHOCTh O0YYaroIUXCs PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOM BHYTPEHHEW MO3UIMENH JHMYHOCTH,



CHUCTEeMON IIEHHOCTHBIX OpPHEHTAIlMi, TIO3UTUBHBIX BHYTPCHHHX YyOEXKICHH, COOTBETCTBYIOIINX
TPaJAULIMOHHBIM LEHHOCTSM POCCUHCKOrO OOIIECTBa, pacUIMpEHUE >KU3HEHHOTO OMNbITa U OIbITa
JeSTeIbHOCTH B TPOIIECCE Peall3alliid OCHOBHBIX HAIPABJIICHUN BOCIUTATENLHON IESITENLHOCTH, B TOM
YHClie B YaCTH:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OPMHUPOBAHHOCTH IPAXKAAHCKON MO3UIIMUA O0YYAIOUIErocsl Kak aKTUBHOIO M OTBETCTBEHHOT'O WJIeHA
POCCHIICKOTO 00IIEeCTBa;

MPUHATHE TPAIUIMOHHBIX 00IEYETIOBEUECKUX TYMAaHUCTHUECKUX U IEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATEILHOCTh B HHTEPECAX IPAKIAHCKOTO OOIIECTBA, y4aCTBOBATH B
camMOympaBleHUH B 00pa30BaTeIbHON OpraHU3aIiy;

YMEHHE B3aMMOJICHCTBOBATh C COLMAIHHBIMA WHCTHTYTAMH B COOTBETCTBUU C HMX (YHKIHSAMH H
Ha3HAYCHHEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OPMHPOBAHHOCTH POCCUHCKOM IpaIaHCKOW UACHTHYHOCTH, ATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJAM, IOCTHKEHHSIM POCCUHUCKHX YYEHBIX B
obnactu (PU3WKYU M TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(hOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO ITOBEACHHSI,

CHOCOOHOCTh OLIEHMBATh CHUTYAIMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICh Ha
MOpaTbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJIC B JCSITEILHOCTH YIEHOTO;

OCO3HaHHWE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMYMBOTO OYAYIIIETro;

4) 3¢TeTHYEeCKOr0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas JCTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢busnveckoii Hayke;

5) Tpy/10BOT0 BOCIIUTAHUS:

WHTEpEC K PA3IMYHBIM cdepaM TpodhecCHOHATHLHOW IEATCILHOCTH, B TOM YHCJIC CBS3aHHBIM C
¢bu3MKONW W TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP Oyaymied mpodeccuu U pealn30BHIBATH
COOCTBEHHBIC KM3HECHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpPa30BaHUIO B 00JaCTH (PM3UKHU HA MPOTIKECHUH
BCEH KHU3HU,

6) 9KOJIOrHYECKOr0 BOCIIUTAHMUSI:

c(hOPMHUPOBAHHOCTH HKOJIOTHYECKON KYJIbTYpPhl, OCO3HAHHE TJIOOATHHOTO XapakTepa SKOJOTUUYECKUX
npobiuem;

IJTAHUPOBAHUE M OCYUIECTBIICHUE JECHCTBHI B OKPYXAIOUIEH Cpele Ha OCHOBE 3HAHUA LeEer
YCTONYMBOTO Pa3BUTHS YETIOBEUECTBA;

pacIIMpPEHHE OMbITa IEATETLHOCTH YKOJIOTMUYECKOM HAMPaBIEHHOCTH HAa OCHOBE UMEIOIINXCS 3HAHUM
1o (usuke;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
¢bu3nuecKoil HayKu;

OCO3HAHWE I[IEHHOCTH HAyYHOW [eATeIbHOCTH, TOTOBHOCTH B TMIpollecce U3YYeHHUsS (PUBUKH
OCYIIECTBJISTh MMPOCKTHYIO M UCCIIEIOBATEILCKYIO IEATEIbHOCTh WHANBUYyalIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTebHBIE YHMBEPCAJIbHBIC Y4eOHbIE 1eHCTBHS
ba3oBble Jjornueckue aAeMcTBus:
CaMOCTOATEIBHO (hOPMYITHUPOBATh M aKTyaAIM3UPOBATH MPOOJIEMY, pacCMAaTPpUBATh €€ BCECTOPOHHE;
ONPEACIISATH LENN AEATEIbHOCTH, 3a1aBaTh ITapaMeTPbl U KPUTEPUU UX TOCTUKECHUS;
BBIABJIIATH SaKOHOMepHOCTI/I nu HpOTI/IBOpe'-II/Ifl B paCCManI/IBaeMI)IX (I)I/I3I/IHGCKI/IX SIBJICHUAX
pa3pabarbiBaTh IUIaH pELICHUA MNpoOJeMbl C Y4ETOM aHaM3a HUMEIOIIUXCS MaTepUABHBIX H
HEMAaTEPHUAIBHBIX PECYPCOB;



BHOCUTh KOPPEKTUBBI B JACATEIbHOCTb, OLIEHHBATH COOTBETCTBHE PE3YJIbTATOB LENAM, OLICHUBAThH
PHUCKHU MOCIEACTBUM NEATENbHOCTH;

KOOPAMHUPOBATH U BBINOJIHATE pabOTy B YCIOBUSAX PEATbHOTO, BUPTYaIbHOIO U KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BUBATh KPEATMBHOE MBIIUICHUE PU PEIICHUH KU3HEHHBIX MPOOIEeM.

Ba3oBble uccienoBarejabcKue qeicTBUA .

BJIJIETh HAYYHON TEPMHUHOJIOTHEH, KITIOYEBBIMH MTOHATUSAMHU U METOAaMU (PU3NUECKOM HAyKH;

BJIaJIETh HaBBIKAMU Y4e€OHO-HCCIIEIOBATENIbCKOM U MPOEKTHOM [eATeNbHOCTH B oOnactu (pusmkw,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IOMCKY METOJIOB pEIIeHHs 3aaad (pU3UUIECKOro
CoJiep>KaHusl, MPUMEHEHHUIO PA3IMYHBIX METOAO0B MTO3HAHUS;

BJAJeTh BUJAMU JIEATEIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHMSA, €ro HHTEPIPETaluH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3IUYHBIX YUEOHBIX CUTYalUsIX, B TOM YHCJIE MPHU CO3AaHUU YUeOHBIX
MIPOEKTOB B 00J1aCTH (PHU3HKH;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIC CBSI3W M aKTyaJIM3MpPOBaTh 3a/ayy, BBIIBUraTh TUIOTE3Yy €€
peleHus, HaXOIUTh apryMEHTBl JUIs JO0Ka3aTelbCTBA CBOMX YTBEP)KICHUH, 3a/aBaTh MNapaMeTpel M
KPUTEPUHU PELICHUS;

aHAJM3UPOBATh MOJYYCHHBIE B XOJ€ PEIICHUS 33a/Ja4d PE3yJIbTaThl, KPUTHYECKH OIEHHUBATH HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

CTaBUTH U (POPMYJIMPOBATH COOCTBEHHBIE 33/1a4H B 00Pa30BaATEIbHON NEATEIHLHOCTH, B TOM YHCIIE TIPU
U3Y4YEeHUU (DU3HKY;

JaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATH PUOOPETEHHBIH OIBIT;

YMETb MIEPEHOCUTH 3HAHUS 0 (PU3MKE B IPAKTHUUECKYIO 001aCTh KU3HEACATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJI€HU, MPEJIaraTh OPUTHHAIbHBIE TOAXOAbI U PEIICHNUS;

CTaBHUTH MPOOJIEMBI U 33a4M, JOMyCKAIOIINE aJIbTEPHATUBHBIC PEIICHUS.

PabGora ¢ undgopmanmeii:

BJIQJICTh HABBIKAMH TMOJydeHHs] WH(OpMAIMK (PU3MUYECKOTO COJACPXKAHUS W3 HMCTOYHUKOB DPA3HBIX
TUIIOB, CAMOCTOSITENIbHO OCYIIECTBIIATh MOUCK, aHAJIN3, CUCTEMATU3ALMI0 U UHTEPIPETALUI0 HHPOpMAIUH
Pa3UYHBIX BUAOB U (POPM NPEICTABICHUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

WCTIOJB30BaTh CPEACTBa HMH()OPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH B pEIICHUU
KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALMOHHBIX 33/a4 C COOJIOZCHUEM TpeOOBAaHUM IPrOHOMUKH,
TEXHUKA O€301aCHOCTH, THUTHEHBI, pEeCypcocOepexeHHs, TMPaBOBBIX W OTHUYECKUX HOPM, HOPM
MH(GOPMAIMOHHOHN 0€30MMacHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOrO COJEpXKaHUS B pa3IUYHbIX (opMarax ¢ y4ETOM Ha3HAUECHUS
nH(OpPMAIIUY U TIeNIeBOI ayAUTOPHUH, BEIOUpAs ONTUMANBHYIO (HOpMY MPECTABICHUS U BU3YAIU3AIIHH.

KomMyHuKaTHBHBIe yHHBepcalbHble y4eOHbIe AelicTBHA:

OCYIIECTBIISATH OOIIEHNE HA YpOKaX (PU3UKH U BO BHEYPOUHOH ESATETHLHOCTH,

pacro3HaBaTh MPEANOCHUTKA KOH(DIMKTHBIX CUTYAIlMi U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO | JOTMYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCTIOIh30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHUBHUYyaIbHOU pabOTHI;

BBIOMPATh TEMATUKY U METOIBI COBMECTHBIX JCHCTBHH C YIETOM OOIIUX HHTEPECOB M BO3MOKHOCTEH
KaX/I0TO WiIeHa KOJUIEKTUBA;

MPUHUMATPH IEJTH COBMECTHOW NeSTETbHOCTH, OPTaHM30BBIBATh U KOOPAWHUPOBATH JCHCTBHUS O €€
JOCTHIKEHHIO: COCTABJIATh IUIAH JEHCTBUH, paclpeseNaTh poju ¢ Y4éTOM MHEHUH Y4aCTHHKOB, OOCYXIaTh
pe3yabTaThl COBMECTHON pabOTHI;

OLIEHMBATh Ka4yeCTBO CBOET0 BKJIAJa M KaXKIOrO YyJYacTHUKAa KOMaHAbI B OOLIMH pe3ynbTaT Io
pa3paboTaHHBIM KPUTEPUSIM;

IpeJularath HOBbIE MTPOEKTHI, OLIEHUBAThH UICH C MO3UIIUN HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKOM
3HaYHMOCTH;

OCYILIECTBIIATh IO3UTHBHOE CTPATETMUYECKOE IOBEACHHE B pPAa3IMYHBIX CHUTYalUAX, HPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITUATUBHBIM.



PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE [1€iiCTBUSA
Camoopranuszaums:

CaMOCTOATCIIBHO OCYIICCTBJIAATL MMO3HABATCIbHYIO ACATCIBHOCTH B O6HaCTI/I (I)I/I3I/IKI/I H aCTpOHOMMUHU,
BBISIBJISTH MPOOJIEMBI, CTABUTH U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4U;

CaMOCTOATCIIBHO COCTABJIATH IIAH PCIICHHA pvaéTHBIX 1 Ka4CCTBCHHBIX 3aJad, IIJIAaH BBIIIOJIHCHUSA
MPAKTUYECKON pabOTHI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUN;

AaBaTb OLICHKY HOBbBIM CUTYaAllUsIM;

paciupsaTh paMKHi y4eOHOTro NMpeMeTa Ha OCHOBE JIMYHBIX NMPEATIOYTCHUN;

JieNaTh OCO3HAHHBIN BHIOOD, apIyMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (DOPMHUPOBAHWIO U TPOSBICHHUIO DJPYAULIMUA B OOJACTH (U3UKH, IOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOIMOHAIbHBIH HHTE/JIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYaIlUsiIM, BHOCUTb KOPPEKTUBHI B JI€ATEIbHOCTh, OLIEHUBATH COOTBETCTBUE
PE3YJIbTATOB LIEIAM;

BIIaJIETh HABBIKAMU TIO03HABATENbHOM peIeKCMH KaK OCO3HAHUS COBEpIIAEMbIX JIEHCTBUU WU
MBICJIIMTCIIBHBIX ITPOLECCOB, UX PCIYJILTATOB U OCHOBaHI/IfI;

UCIOJIb30BaTh MPUEMBI peIeKCUU TSl OLIEHKH CUTYallid, BEIOOpa BEPHOTO PELICHUS;

YMCTb OLICHUBATDb PUCKHU U CBOCBPCMCHHO IMPUHHUMATDL PCIICHUS 110 UX CHUIKCHUIO,

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yNIbTaTOB AEATEIbHOCTH;

IIpUHHUMATh CC6$I, IIOHUMas CBOHU HEAOCTATKU U JOCTOMHCTBA,

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yNIbTaTOB ACITEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIHOKH.

B mpornecce qocTukeHHs] TMUYHOCTHBIX PE3YyJIbTATOB OCBOSHUS MPOTpPaMMbl MO (PHU3UKE Al YPOBHSA
cpeaHero ooOmiero o0pa3oBaHHA Yy OOYYArOIIMXCS COBEPUICHCTBYETCS AMOIMOHANBHBIA HMHTEIUICKT,
MIpeIoararonmii copMUPOBAHHOCTE:

CaMOCO3HaHUs, BKJIIOYAIOLIET0 CIOCOOHOCTh MOHHMMAaTh CBOE 3MOLMOHAIBHOE COCTOSHUE, BUIETH
HaMpaBIIEHUs Pa3BUTHS COOCTBEHHON AMOILIMOHANIBHOM cephl, OBITH yBEpEHHBIM B cele;

CaMOPETYJIMPOBAHUS, BKIFOYAIOMIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 33 CBOE
MOBE/ICHNE, CIIOCOOHOCTh a/IaliTUPOBATHCSA K SMOIIMOHATIBHBIM MU3MEHEHHUSIM U MPOSBIATH THOKOCTH, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBALMH, BKJIIOYAIOUIEH CTPEMJIEHHE K JOCTHKEHHUIO LIeJIM U YCHEXY, ONTHMH3M,
HHUIUATUBHOCTb, YMCHUC HeﬁCTBOBaTb UCcxXoasa U3 CBOUX BOBMO)KHOCTGI\/'I;

SMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHAIEHOE COCTOSIHUE APYTUX, YIUTHIBATH €TO
MIPU OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHIO U COTIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX CIHOCOOHOCTH BBICTPAMBATH OTHOIICHHS C JPYTUMHU JTHOJAbMH,
3a00TUTbHCA, IPOSBIATH HHTEPEC U pa3pemiaTh KOHQIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K koniy o6yuenus B 10 kiacce npeaMeTHbIe pe3ylbTaThl Ha 6a30BOM ypOBHE JOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTH y O0YHAIOIUXCS YMEHUM:

J€MOHCTPUPOBATh Ha MpHUMEpax posib U MecTo (pu3uKu B (GOPMUPOBAHWU COBPEMEHHON Hay4yHOMU
KapTHUHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOHN ACATEIBHOCTH JIHOJEH;

YUUTHIBaTh TPaHULBl TPUMEHEHUS W3yYEHHBIX (U3NUYECKUX MOJeNiel: MaTepualbHas TOYKa,
MHepIUalbHas CUCTeMa OTCY€Ta, aOCOMIOTHO TBEPIOE TENO, WACaNbHBIM ra3, MOJEIM CTPOCHHUS Ta30B,
KHUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN JIEKTPUUECKUI 3apsi/i IpU pellieHud GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (pU3MUECKUE SABICHMS (TPOLECCh) M OOBICHATh MX HAa OCHOBE 3aKOHOB MEXaHMKH,
MOJIEKYJIIPHO-KNHETUYECKOW TEOPUM CTPOEHUS BELIECTBA W JJIEKTPOJMHAMMKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIMHEHHOE JABMXKEHHE, CBOOOJHOE MaJeHUE TeJ, IBM)KEHHE IO OKPYKHOCTH,
MHepLUsl, B3auMoieicTBUE Tel, U Py3usi, OpOyHOBCKOE JABMKEHUE, CTPOCHUE KHUAKOCTEH U TBEPABIX TEll,
M3MEHEeHHe 00bEMa Tel MPU HarpeBaHUM (OXJIAXKIIEHUH), TEIUIOBOE paBHOBECHE, UCTIApEHUE, KOHICHC AL,
IJIaBJICHUE, KPUCTAJUIM3alMsl, KWUIICHWE, BIAXXHOCTb BO3/yXd, IOBBIIICHHE MAABJICHUS Tra3a IIPU €ro



HarpeBaHWU B 3aKPBITOM COCYJE, CBsI3b MEXAYy IlapaMeTpaMH COCTOSIHMS Ta3a B H30IpOIeccax,
ANEKTpU3ALUS TEJ, B3aUMOJICICTBHIE 3apsI0B;

OMKCHIBATH MEXAHMYECKOE MBWKCHHME, HCIIONB3Yysd (PU3NYECKUE BEIMYMHBI: KOOpJMHATA, IYTh,
nepeMelieHe, CKOpoCThb, YCKOpEHHE, Macca Teja, Cujla, HMIYJIbC Tella, KWHETHUYecKas DSHEeprus,
MOTCHIIMATbHAS JHEPTHs, MEXaHW4YeCcKas padoTa, MEXaHWYECKash MOIIHOCTH, MPU ONUCAHUU MPABUIHHO
TPaKTOBaTh (PU3UYECKUN CMBICH HCIONb3YEMbIX BEJIWYUH, MX OOO3HAUEHHUS M EIUHUIBI, HAXOIWUThH
(hOpMYyIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEJMYUHY C JPYTUMU BETUYHHAMU;

ONKCHIBATh M3y4YEHHBbIC TEIUIOBBIE CBOMCTBA TElI W TEIUIOBBIC SIBICHHUS, UCIONB3Yys (U3HUECKUE
BEJIMYMHBL: JIaBJICHWE Ta3a, TEMIEeparypa, CpeldHss KUHETHYECKas JHEPIrHsi XaOTUYECKOTO JBUKCHHUS
MOJIEKYJ, CPEAHEKBaJApaTUYHAsI CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEpPrusi, padora
raza, KoO3QQUIUEHT TOJE3HOTO JCHCTBHS TEIIOBOTO JBHUTATENs; NPHU OMUCAHUM MPABHIBHO TPAKTOBATH
(bu3NYeCKUi CMBICT HUCHOJB3YEMBIX BEJIWYMH, UX OOO3HAYEHHS] U EIUHUIBl, HAXOAUTh (OPMYJIbI,
CBSI3BIBAIOIIUE TaHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMHU BEIIMUUHAM;

OIMCHIBATh M3YYEHHBIC AJIEKTPUUYECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE SIBICHUS (IIPOLIECCHI),
UCTIONB3YSl (PU3UYECKUE BEIMYMHBI: AJICKTPUYCCKUU 3apsijl, ICKTPUUYECKOE TOJe, HANPsHKEHHOCTH IOJS,
MOTEHIIMAaJ], Pa3HOCTh MOTEHILMATOB; IPH OMUCAHUHM MPABWJIBHO TPAKTOBaTh (PUIUYECKHII CMBICI
MCIIOJIb3YEMBIX BEIUYHMH, WX OOO3HAYCHUS W CIUHUIILI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIONINE ITAHHYIO
(bU3MYECKYIO BEIUYUHY C APYTUMHU BETMUNHAMU;

aHATM3UPOBATh (DU3MUYCSCKUE TPOILECCHI W SIBJICHUS, WCIOJIB3YS (DU3UYECKHE 3aKOHBI M IPUHITUIIBL:
3akoH BcemupHoro tsaroteHus, |, Il u Il 3akonsr HproToHa, 3aKOH COXpaHEHHUS MEXaHUYECKON SHEPIHH,
3aKOH COXPaHCHHS UMITYJIbCA, IPUHIIAIT CYTICPIIO3UIIAN CHJI, TPHHIIAIT PABHOIIPABUS WHEPIUATHHBIX CHCTEM
0TCY€Ta, MOJEKYJISAPHO-KMHETHUUYECKYI0 TEOPUIO CTPOCHUS BEIECTBA, Ta30Bble 3aKOHBI, CBA3b CpenHel
KMHETHYECKON HSHEPTUM TEIUIOBOTO JBMKEHHUS MOJIEKYJ C a0COJIIOTHOM TEeMIEpaTypoul, MEpBBIA 3aKOH
TEPMOJUHAMUKHU, 3aKOH COXpaHEHHS SJEKTPUUYECKOro 3apsana, 3akoH KysoHa, mpu 3ToM paznuyarhb
CIIOBECHYIO (OPMYIIMPOBKY 3aKOHa, €r0 MAaTeMaTUYECKOE BBIPAKECHHWE W YCIIOBHUS (TpaHUIIBI, 00JacTH)
MIPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC TIPUHIIUIIBI ICHCTBUS MAITUH, IPUOOPOB U TEXHUUYECKUX YCTPONCTB; pa3andarh
yCIOBUS MX O€30MaCHOTO MCTOIb30BaHUS B TIOBCETHEBHOM JKU3HU;

BBITIOJTHSATE SKCIIEPUMEHTHI TI0 UCCIICIOBAHUIO (PHU3UYECKHX SBJICHUH M TIPOIIECCOB C MCITOJIb30BAHHEM
MPSIMBIX U KOCBEHHBIX H3MEPEHUi, MPU 3TOM (GOopMyIupoBaTh mnpobiemy/3anady M THIOTE3y y4eOHOTo
IKCIIEPUMEHTa, COOUPATh YCTAHOBKY W3 TPEUIOKCHHOTO OOOpYAOBAaHUS, TPOBOJHUTH OIBIT H
(GbOopMyInHUpOBaTh BHIBOJIBI;

OCYIIECTBIISITh TPSMbIE W KOCBEHHBIE HW3MEpPEHUS (PU3NYCCKUX BEJIMYWH, TPH ITOM BBIOMPATH
ONTUMAJIBHBINA CIIOCOO M3MEPEHUS U UCIIOIb30BAaTh U3BECTHHIE METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUII;

WCCIICIOBATh 3aBUCUMOCTH MEXAY (U3WUYSCKHUMH BEIUYMHAMHA C HCIOJIB30BAaHUEM IIPSIMBIX
U3MEpEeHUil, TPU 3TOM KOHCTPYHMPOBATH YCTAHOBKY, (PMKCHPOBATh Pe3ydbTaThl MOJYYECHHONW 3aBUCUMOCTH
($U3HYECKUX BEIIMYMH B BHJIC TAOIUI] ¥ TpaHKOB, JIEJIaTh BBIBOJIBI 110 PE3yJIbTaTaM HUCCIICIOBAHMS;

coOmrofaTh mpaBuia 0Oe30MacHOro Tpyda HpU TMPOBEACHUU HCCIENOBaHUM B paMKax ydeOHOTo
IKCIIEPUMEHTa,  y4eOHO-UCCIIECAOBATEILCKOM W  TMPOCKTHOH  JICATEIBHOCTH C  HCIIOJIb30BAHHEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYIOBAHMUS;

peniare pacyE€THRIC 3aJ1a49M C SIBHO 3aJaHHON (PU3UYECKONW MOJICIBIO, UCTIONB3YsS (PH3UIECKUE 3aKOHBI
Y TIPUHITUIIBI, HA OCHOBE aHAJIM3a yCIOBHS 33/1a4d BHIOMPATh (U3NUYECKYIO MOJCIb, BBIACIATh (PU3HUECKUE
BEJIMYHUHBI U (OPMYJIBI, HEOOXOIUMBIC Ui €€ peIICHHs, MPOBOJUTH PACUETHl W OICHUBATh PEATHLHOCTH
MOJIYY€HHOTO 3HAYCHUS (DU3HUECKON BEIIMUUHBL,

pelIaTh Ka4eCTBEHHBIC 3aJIa4M: BHICTPAUBATh JIOTHYSCKH HETIPOTHBOPEUUBYIO IIETIOYKY PACCYKICHUI
C OTMOPOi Ha 3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHUS;

WCIIOJIb30BaTh TPHU PENICHWH YYeOHBIX 3a7ad COBPEMEHHBIE WH()OPMAIMOHHBIC TEXHOJOTHHU IS
MOWCKA, CTPYKTYPUPOBAHMsSI, WHTEPIPETAllUd ¥ TMPEACTaBICHHUs Y4eOHOW U HAay4YHO-TIOMYJISIPHOM
nH(OpPMAIIMY, TIONYYEHHOW W3 PA3IMYHBIX HWCTOYHUKOB, KPUTHYCCKH AHAJIM3UPOBATH ITOJIyYIaeMYO
uH(pOpMaIINIO;

MIPUBOJIUTL MPUMEPHI BKJIaJIla POCCHUCKHX W 3apyOeKHBIX YUEHBIX-(DM3MKOB B PAa3BUTHE HAYKH,
00BSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHUE TEXHUKU U TEXHOJIOTHU;



UCTIOJb30BAaTh TEOPETHUECKUE 3HAaHMSA N0 (U3UKE B TOBCEIHEBHOW >KM3HM s oOecredeHus
6e30macHOCTH Mpu oOpalleHuu ¢ TpudopaMu U TEXHUYECKUMHU YCTPOUCTBAMU, I COXPAHEHUS 3I0POBBS U
COOJIIOICHHSI HOPM KOJIOTHYECKOT0 TIOBEICHUS B OKPYXKAIOIleH cperne;

paboTaTh B IpyMIe C BBINOJIHEHUEM Pa3IMUHBbIX COLMAIBHBIX POJIEH, MIaHUpOBaTh pabOTy IPyMIIbI,
palMOHANBHO pacHpeAessaTh O0A3aHHOCTU M IUIAHUPOBATH JEATEIBHOCTh B HECTAHJAPTHBIX CHUTYAIHSX,
a/IeKBaTHO OIICHUBATh BKJIAJ KaXJI0T0 U3 YYACTHUKOB TPYIIIbI B PEIICHUE pacCCMAaTPUBAEMON MTPOOIEMBI.

K xonny oOyuyenus B 11 kiacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM ypPOBHE JOJDKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTH Y O0yUaAIOUINXCS YMEHHI:

JeMOHCTPHPOBATh Ha MPUMEPAX pPOJIb U MECTO (PM3UKH B (POPMHPOBAHWU COBPEMEHHOW HAayYHOU
KapTUHBI MUPA, B Pa3BUTHUHU COBPEMEHHOM TEXHMKH U TEXHOJIOTHI, B MPAKTUYECKON NEATEIbHOCTH JIOCH,
LEJIOCTHOCTh ¥ €MHCTBO (pr3MUeCKON KapTUHBI MHUPA;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS H3YYCHHBIX (U3MUYECKUX MOJEJIei: TOYEHHBIN AJIEKTPUUYECKUI
3apsij, JIy4 CBETa, TOUYCUHBIM UCTOYHUK CBETA, siIEPHAsi MOZEIh aTOMa, HYKJIOHHAs MOJIENIbh aTOMHOTO si/Ipa
IIpH pelIeHun (GU3NYECKUX 3a/1ay;

pacnio3HaBaTh (hu3WUeCKHe SABICHHUS (TPOIECCHI) W OOBSICHATH WX Ha OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKH U KBAaHTOBOM (DM3UKH: SJIEKTPUUECKasi TPOBOAUMOCTh, TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MarHMWTHOE JICUCTBHS TOKAa, B3aWMOJCWCTBHEC MArHWTOB, OJJICKTPOMATHUTHAS WHIYKIUS, JCHCTBHE
MarHMTHOTO TMOJISI HA POBOJHUK C TOKOM U JBHXKYIIUICS 3apsl, SJ€KTPOMAarHUTHBIE KOJeOaHus U BOJIHBI,
NPSIMOJIMHEHHOE PACHpPOCTPAaHEHUE CBETA, OTPAKEHHUE, TNpeloMIIeHHe, WHTephepeHus, Audpakuus u
MOJIsIpU3aIisl CBETa, JUCHEpPCHs cBeTa, GoTodnekTpuueckuit d3pdexr (hoTodrddekr), cBeToBOE NaBICHHE,
BO3HUKHOBEHHUE JIMHEHYATOTO CIIEKTPa aTOMa BOJOPO/Ia, ECTECTBEHHAS U ICKYCCTBEHHAs! PaOAKTUBHOCTH;

OMKCHIBATH ~ U3YYEHHbIE CBOWCTBAa BelIECTBA (DIEKTPUYECKHE, MArHUTHBIE, OINTHYECKHE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3JIMUHBIX CPEI) W SJICKTPOMATHUTHBIC SBJICHHS (TIPOLIECCHI), UCIOIB3YS
¢dbu3nyuecKkrue BEIMYMHBI: AJIEKTPUUYECKHUI 3apsij, CHJIa TOKa, BJIEKTPUUYECKOE HAIpPsDKEHUE, HIIEKTPUUYECKOe
COIIPOTHBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIDKYIIAs CHia, paboTa TOKa, MHIYKIHS MarHHUTHOTO
noJisg, cuina Ammepa, cuia JlopeHna, HHIYKTUBHOCTb KATYIIKH, SHEPTUs AJIEKTPUYECKOTO M MAarHUTHOTO
MoJIeH, TepuoJ M YacToTa KojeOaHWid B Koie0aTelbHOM KOHTYype, 3apsii W CHJa TOKa B TIpOIecce
TapMOHHYECKHUX JJIEKTPOMArHUTHBIX KoJieOaHui, (POKYCHOE PACCTOSHHE W ONTHUYECKas CHJIa JIMH3BI, TPU
ONMCAaHWH TPABHIBHO TPAKTOBATh (PH3UUECKUH CMBICI HCIOJIB3YEMBIX BEIHYMH, WX OOO3HAUCHHS W
€IMHHUIIBI, YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BETUYHUHY C JPYTUMH BETUYMHAMU;

OIHMCHIBATh HM3yYCHHBIC KBAHTOBBIC SIBIICHUS M IPOIECCHI, HUCIONB3YS (U3MUYSCKUE BEIIMYUHBI:
CKOPOCTh JIEKTPOMATrHUTHBIX BOJH, AJWHA BOJHBI U YaCTOTa CBETA, DHEPTHsl M UMIYILC (OTOHA, IEPUO
MOJTypactiaaa, SHEPTHsl CBA3M aTOMHBIX S/Iep, TPH ONMHMCAHUH TPABMIBHO TPAKTOBATH (PH3UYECKUN CMBICIT
UCIONIb3YEMBIX BEITUYMH, MX OOO3HAUEHUS U EIWHUIIBI, YKa3blBaTh (POPMYJIbI, CBS3BIBAIOIIME JTAHHYIO
(U3HYECKYIO BEIMUUHY C APYTUMHU BEITHUYNHAMU, BBIYUCIIATh 3HAYCHUE (PU3NICCKON BEITUIHHEI;

aHAIIM3UPOBATh (DU3MUYECKUE MPOLECCHl U SIBICHUSA, UCIONB3Yys (DU3MYecKHe 3aKOHBI M MPUHIUIIBL:
3akoH Oma, 3aKOHBI TOCJIEJOBATENILHOTO M TapaJUIeTbHOTO COCTUHEHUs MPOBOJHUKOB, 3aKOH JXKoymsai—
Jlenna, 3akoH 3JEKTPOMArHUTHOW MHAYKIMHU, 3aKOH MPSIMOJMHEWHOTO PACHpOCTpaHEHHUsl CBETa, 3aKOHbI
OTpaXEHHs CBETa, 3aKOHbl TNPEJIOMJICHHS CBETa, ypaBHEHHE OWHIITeHHa 11 ¢GoTodpdekTa, 3aKOH
COXPAaHEHHUS DHEPTUHU, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH COXPAHEHHUS SJEKTPHUUECKOTO 3apsia, 3aKOH
COXpaHEHHsST MacCOBOTO YHCIa, MOCTYJIaThl bopa, 3aKOH paJMOaKTHBHOTO paclajia, MpU ATOM pa3inyaTh
CIIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MAaTeMaTUYeCKOE BBIPAKEHHE W YCIOBHUS (TpaHUIIBI, 00JacTu)
MIPUMEHUMOCTH;

OTIpEeIETISATH HAMlPaBJICHWE BEKTOPA MHAYKIIMA MarHUTHOTO TOJIS MPOBOJHUKA C TOKOM, CHIIBI AMmiepa
u cuiibl Jlopenna;

CTPOUTH M OMMCHIBATh N300paKeHHE, CO3JaBaeMO€e IJIOCKUM 3€pKaJIoM, TOHKOM JIMH30MH;

BBITTOJTHATE AKCTIEPUMEHTHI 110 MCCIIEIOBAHNIO (PU3MUECKUX SBICHUN W MPOIIECCOB C MCIOIB30BAaHHEM
MPSIMBIX U KOCBEHHBIX HM3MEPEHUU: MpU STOM (GOPMYyIUpOBaTh MpobiIemMy/3aiady M THIIOTE3Y y4eOHOTo
OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3 TPEMIOKEHHOTO OOOpYAOBaHHS, TPOBOJUTH OIBIT |
(GbOopMyIHUpOBaTh BHIBOJIBI;

OCYIIIECTBIIATh TPSAMbIE W KOCBEHHBIE HW3MEpPEHUS (PU3NYCCKUX BEIMYUH, TPH ITOM BBIOMPATH
ONTUMAJIBHBINA CIIOCOO M3MEPEHUS M HCIIOIh30BATh U3BECTHBIE METOBI OLIEHKH MOTPEIIHOCTEN H3MEPEHUI;



HCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEITMYHH C UCIIOJIb30BAHUEM MPSMBIX W3MEPEHUI: MPU STOM
KOHCTPYHPOBAaTh YCTAaHOBKY, (PMKCUPOBATh PE3yJIbTaThl MOJYYEHHONW 3aBUCUMOCTH (PU3MUYECKUX BETUYHMH B
BU/JIE Ta0NHII U TpadUKOB, ANATh BBIBOJBI IO PE3YJIbTaTaM UCCIEIOBAHMS,

coOmroAaTh mpaBuia Oe30MacHOro Tpyda HpU TMPOBEACHUU HCCIENOBaHMI B paMKax ydeOHOro
HKCHEPUMEHTa,  Y4eOHO-HCCIEIOBATENIbCKOH M TPOEKTHOM  JESATENBbHOCTH C  HCHOJB30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHMUS;

pemiars pacyE€THHIE 3a/1a4M C SIBHO 33JaHHOW (U3UYECKON MOJIEIBIO, UCIIONB3Ysl (PU3NUYECKUE 3aKOHBI
U MPUHIUIBL, HA OCHOBE aHaJM3a yCJIOBHS 3a/1a4dl BHIOMPATh (U3NYECKYIO MOJEIb, BBIACIATh (PU3HUECKUE
BEJIMYUHBI U (OPMYIIBI, HEOOXOAMMBIE Ui €€ pEIICHHS, MPOBOJUTH PACUYETHl U OICHUBATh PEaTbHOCTH
MOJIYYEHHOT0 3HAUeHUS (PU3NUECKON BEIHYNHBI,

pelaTh KauyeCTBEHHBIE 3aJa4M: BBICTPAUBATh JIOTUYECKU HENPOTHBOPEUYMBYIO LIETIOUKY PACCYKAECHUN
C OMOPOIl Ha 3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBICHUS,

WCIOJIb30BaTh TMPU PEIICHUH YYeOHBIX 3a7ad COBPEMCHHBIE HH(DOPMAIMOHHBIC TEXHOJOTHUU s
MOKWCKA, CTPYKTYpPUPOBAHMSI, HWHTEPIpPETAllUd M MpeACTaBiIeHHUs y4eOHOW U Hay4YHO-TOMYJISPHOM
uH(pOpMalIUY, TONYYEHHOW W3 PA3IMYHBIX HWCTOYHUKOB, KPUTHYECKH AHAIM3UPOBATH IOJy4aeMYIO
nHpopMaIuo;

OOBSICHSITH TIPHHIIUIIBI JCUCTBUS MANIUH, IPUOOPOB M TEXHUYCCKUX YCTPOMCTB, pa3IMyaTh yCIOBHS
ux 0€30MacHOro MCIOb30BaHUs B TOBCEIHEBHOM JKU3HH,

MIPUBOJUTH MPUMEPHI BKJIaJla POCCUUCKHX M 3apyOCKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHUI;

WCIIOJIb30BaTh TEOPETHYECKUE 3HAHHWS MO0 (U3MKE B TOBCEAHEBHOM JKM3HU JUIsi oOecreueHus
0e30macHOCTH Mpu o0pallleHuu ¢ TPUOOpaMu U TEXHUYECKUMU YCTPOUCTBAMU, IJII COXPAHEHHS 3JOPOBBS U
COOJIIOJICHHSI HOPM KOJIOTHYECKOTO TIOBEACHHUS B OKPYKAIOIIEH cperie;

paboTaTh B IpyMIe C BBINOJHEHUEM PAa3IMYHBIX COLMATIBHBIX POJieH, MIIaHUPOBaTh PabOTy TPYMIIbL,
paIMoOHAIBbHO PACIPENCIATh OOS3aHHOCTH W TUIAHUPOBATH JCSATEIBLHOCTh B HECTAHIAPTHBIX CHUTYAIUSX,
a/IeKBaTHO OIICHUBATh BKJIA] KaXJI0T0 U3 YUACTHUKOB TPYIIIBI B PEIICHUE PACCMAaTPUBAEMON MTPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB SeTpo ¢ (undposLIe)
. JIEKTPOHHbBIE (LH(POBHI
Ne ni/m HaumeHnoBaHue pa3/iesioB U TeM MPOrPpaMMbl Beero KoHTpoabHbIe IpakTuueckue 06pa3oBaTEbHBIE peCyPehl
padoThI padoTshI
Paznen 1. DU3UKA U METO/JIbI HAYYHOI'O ITO3HAHU S
bubmuoreka [JOK
11 ®du3nKa U METOJIbI HAYYHOTO IMO3HAHUS 2 0 0 https://m.edsoo.ru/7f41bf72
Hroro no pazueny 2
Pa3zpgen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemaruia > 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Hunanika ! 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Wtoro no pazneny 18
Pa3nen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJANMHAMHUKA
. bubmuorexa [JOK
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU 9 0 1 https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBEI TEPMOAHHAMHKH 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperatHble cocTosiHMS BelecTBa. MazoBble 5 0 0 bubnnoreka [JOK
' epeX0.Ibl https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Pa3nen 4. JIEKTPOJANHAMUKA
bubmuoreka [JOK
41 IEKTPOCTATHIA 10 1 1 https://m.edsoo.ru/7f41bf72
4.7 [TocTostHHBIN 2neKTpUYECKU TOK. TOKHM B 12 1 1 bubnnorexka [JOK
' Pa3NUYHBIX Cpeaax https://m.edsoo0.ru/7f41bf72
Hroro no pasneny 22
PesepBHOE Bpems 2 0 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4



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

11 KUIIACC

KoanuyecTBo 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne ni/m | HaumeHoBaHUe pa3/iesioB M T€M NMPOTrPaMMBbI Beero KoHTpoJibHbIE IIpakTuyeckue 06PA30BATETLHBIE PECYPCh
padoThI padoThI
Pazgen 1. JIEKTPOJIMHAMUKA
1.1 MarsuTHOe nose. DIEKTpOMariuTHas UH s 11 1 3 bubmoreka LOK
' ' P AYKIL https://m.edso0.ru/7f41c97c
Uroro no pazneny 11
Pasznen 2. KOJJEBAHUS U BOJIHBI
2.1 MexaHW4YeCKHEe U AJICKTPOMArHUTHBIE KOJICOaHMS 9 0 1 bubmorexa LHOK
' https://m.edsoo0.ru/7f41c97c
bubmuorexa [JOK
2.2 MexaHn4yeckue U AJIEKTPOMArHUTHBIE BOJTHBI 5 1 0 hitps://m.edsoo.ru/7f41c97¢
bubmuorexa [JOK
2.3 Onrrnia 10 0 3 https://m.edso0.ru/7f41c97c
Wroro no pazueny 24
Paszaea 3. OCHOBbBI CHEHHAJILHOﬁ TEOPUU OTHOCUTEJBHOCTHU
. bubnuotexa [JOK
3.1 OCHOBBI CIEIIUATBHON TEOPUH OTHOCUTEIBHOCTH 4 1 0 https://m.eds00.ru/7f41c97¢
Wroro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
. bubnuorexa [JOK
4.1 DJIeEMEHTHI KBAHTOBOU OIITUKHA 6 0 0 https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [JOK
4.2 Crpoenue aToma 4 : 0 https://m.edso0.ru/7f41c97c
bu6mmorexa [IOK
4.3 ATOMHOE 51p0 5 0 0 https://m.edsoo.ru/7f41c97c
Hroro no pasneny 15
Pazpen 5. DJIEMEHTBI ACTPOHOMUU U ACTPOOU3UKHU
bu6mmorekxa [IOK
5.1 DNeMEeHTBI aCTPOHOMUU U acTpOPU3UKU 7 1 0 https://m.edsoo.ru/7f41c97¢
Wroro no pazneny 7



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

Pa3nesa 6. OBOBIIAIOIIEE ITIOBTOPEHHUE

bubmuorexa [JOK
6.1 Obobmaromee nosTopenue 4 https://m.edsc%.ru/?f41c97c
Hroro no pazueny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

IPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUA OCHOBHOM
OBPA30OBATEJIbHOI ITPOI'PAMMBI

10 KJIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOI 00pa3oBaTe/ibLHOI
NMPOrpaMMbl cpeHero 001ero 00pa3oBaHus

10.1

JleMOHCTpUpOBaT, Ha NpHUMEpPax pPOJIb M MecTo (UMK B (POPMUPOBAHUU
COBPEMEHHOM HAy4HOM KapTHHBI MHUpAa, B pa3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B TPAKTUYECKOU JIEITEIBbHOCTH JIHOJICH

10.2

VY4YuTHIBaTh IPaHULBI TPUMEHEHHUS M3YYEHHBIX (DM3MYECKHX MOJIENEH: MaTepHalibHas
TOUKa, MHEpLMaIbHAsA cUCTeMa OTCuéTa, abCOJIIOTHO TBEPIOE TEJIO, MICANbHBIN Ta3;
MOJICJIA CTPOEHHUS T'a30B, KUIAKOCTEN U TBEPABIX TEJ, TOUYCYHBINA HJICKTPUUECKUN 3aps]
— [IpY pelleHNH (PU3NYECKHX 3a1a4

10.3

10.4

PacnosnaBath (huznueckue siBieHus (IPOLECChl) U 0OBACHATh UX HA OCHOBE 3aKOHOB
MCXaHUKH, MOJICKyJI)IpHO-KHHCTH‘IGCKOfI TECOpUU CTPOCHHA BCUICCTBa n
JNEKTPOJMHAMUKHN: PAaBHOMEPHOE M PAaBHOYCKOPEHHOE NPAMOJIMHENHOE JBUKCHHE,
cBOOOIHOE TIa/ICHUE Tell, IBUKCHHE 110 OKPYKHOCTH, HHEPIIHSI, B3AUMOJICHCTBUE TEIT;
muddy3us, OpOyHOBCKOE J[BHMIKEHHE, CTPOEHHE JKUAKOCTEH U TBEPABIX Tel,
n3MeHeHue o0bEMa Tell NpU HarpeBaHuU (OXJIAXAEHHM), TEIUIOBOE DPaBHOBECHE,
UCIIapeHue, KOHJEHCALlMs, IUIaBICHUE, KPUCTAUIM3alus, KUIIEHHE, BIAXXHOCTb
BO34YyXa, IMMOBBINICHUE JABJICHUA Ira3a IIpU €ro Harp€BaHuu B 3aKPbITOM COCYIC, CBA3b
MEXIYy IapaMeTpaMu COCTOSIHMS ra3za B H30Ipolieccax; d3JEKTpu3alus Tell,
B3aMMOJICUCTBUE 3apsAI0B

OnuceiBaTh MEXaHHNYCCKOC JABHXCHUC, HCIIOJIb3YyA (1)I/I3I/I‘~I€CKI/IC BCJIMYHUHBI:
KOOpJAuHara, IyTh, IIEPpEMCUICHUC, CKOPOCThb, YCKOPCHUEC, MacCCa TCJla, CHUJIa, UMITYJIbC
TCJIa, KUHCTHUYCCKAs OHCPIrusa, MNOTCHUHWAJIbHAA OJHEPrusd, MCXaHHUYCCKas pa60Ta,
MCXAaHHUYCCKass MOIIHOCTD, IIPU OIMMCAHUU NPABUIIBHO TPAKTOBATH (I)PI3I/I‘leCKPII>’I CMBICJI
HCIIOJIB3YEMBIX BCJIHWYHH, HX 0003HAYCHHUS U CAWHUIbI, HaXOJUTb q)OpMYJ'II)I,
CBA3BIBAOIINEC JAHHYHO (I)I/I3I/ILICCKYIO BCJINMYNHY C APYTYUMU BCINYNHAMU

10.5

10.6

10.7

OnuceiBaTh W3Y4YEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SBJICHMS, W CIIOIb3YS
¢u3nYecKkue BEJIMYMHBL JIaBJICHHE Ta3a, TEeMIeparypa, CpeIHss KUHETHYecKas
DHEPIUsl XAOTHYECKOro JABMIKEHHUS MOJIEKYJ, CpEIHEKBaJIpaTHU4HAs CKOPOCTb
MOJIEKYJI, KOJMYECTBO TEIUIOThl, BHYTPEHHss 3Heprus, padora rasza, kodpduuueHt
IIOJIE3HOTO JIEMCTBHS TEIJIOBOTO JIBUraTelIsd; MPU ONMCAHUU IPABUIIBHO TPAKTOBATh
(U3MYECKUN CMBICT HCIOJB3YEMbIX BEIWYMH, WX OO0O3HAYEHUS U EJUHUIBI,
HaXOJUTh (OPMYJIbl, CBS3bIBAIOLIME JAHHYIO (DU3MUECKYI0 BEIUYHHY C JIPYTHMMH
BEJIMYMHAM

OnuceiBaTh N3y4EHHBIE JIEKTPUUECKHUE CBOMCTBA BEIIECTBA U AIEKTPUUYECKUE SABJICHUS
(mporecchl),  UCHONB3YS  (U3WYECKUE  BEJIWYMHBL:  DJIEKTPUYECKUN  3apsfn,
NEKTPUYECKOE T10JI€, HAIPSHKEHHOCTD 10JIs, OTEHIMAJI, Pa3HOCTh NIOTEHIMAJIOB; IIPH
OMMCAaHUU TPABUWIBHO TPAKTOBATH (PU3WYECKUI CMBICT HCHOJIb3YEMBIX BEIMYMH, HUX
0003HaYeHMS U €MHHULIBL; YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAaHHYIO (PH3HUUECKYIO
BEJIMYMHY C JPYTMMH BETMYHMHAMHU

aHAIM3UPOBATh (PU3NUYCCKUE TIPOIIECCHI U SIBJICHHS, UCIIONIBb3Ys (DU3UYCCKHE 3aKOHBI U
MPUHIMIBL: 3akoH BcemupHoro TtsroTenus, |, Il u Ill 3akonsr HproToHa, 3akoH
COXPAaHCHHUS MEXaHWUYECKON OSHEPTWH, 3aKOH COXPAHCHUS HWMITYJIbCa, MPUHITAT
CYNEpHO3UIMKA CHWJI, TPUHIUI PABHOMPABUS WHEPIUATBHBIX CHCTEM OTCYETa,
MOJICKYJISIPHO-KUHETHYECKYIO TCOPHIO CTPOCHHS BEMISCTBA, T'a30BbIC 3aKOHBI, CBS3h
CpeqHell KUHETHYECKON SHEPruu TEIJIOBOrO MABM)KCHHUS MOJEKYN C aOCONIOTHOM
TEMIIEPATypOH, MEPBbIH 3aKOH TEPMOJUHAMHKH; 3aKOH COXPaHCHUS JJICKTPHUYECCKOTO
3apsifa, 3akoH KyloHa; mpu 5TOM pa3nuyarh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro




MaTeMaTU4eCKOe BBIpAXKEHHUE M YCIOBHS (TPAaHHUIIbI, 00IaCTH ) MPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC MPHUHIMIIBI ACHCTBUS MAaIlUH, NPUOOPOB U TEXHHUUYECKUX
YCTPOMCTB; pazauyaTh YCJIOBUS HMX OE30IACHOTO HCIIONB30BAaHUS B IOBCEIHEBHOM
KU3HU

10.9

BBIMONHATE 3KCIIEPUMEHTHI 10 UCCIEIOBAaHUIO (PU3NYECKUX SBICHUNH M IPOLIECCOB C
WCIOJIB30BAHUEM MPSIMBIX W KOCBEHHBIX HW3MEpPEHHI; TpU STOM (POpMYyIUpOBaTh
npobiieMy (3a1ady) M TUIOTE3y y4eOHOrO AIKCIEPHUMEHTa, COOMpPATh YCTAHOBKY W3
MIPEJUIOKEHHOTO 000PYI0BaHUSs, IPOBOIUTH OIBIT U (POPMYITUPOBATH BBIBOIBI

10.10

OcyiecTBIATh NPSIMbIE U KOCBEHHbIE HM3MEpPEHUS (PU3MUECKHX BEJIUYHH, MPU 3TOM
BBIOMpATh ONTHUMAIBHBIA CIMOCOO W3MEpPEHUS M WCIOIb30BaTh HM3BECTHBIC METOJIBI
OIIEHKH MOTPEIIHOCTEN N3MEpEHU N

10.11

10.12

10.13

10.14

HccnenoBaTh 3aBUCUMOCTH MEXAYy (HU3NYECKMMHU BEIMYMHAMU C HCIOJIb30BAHUEM
MPSIMBIX U3MEPEHUIl; IPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YIbTATHI
MIOJIyYEHHOM 3aBHCUMOCTH (U3UYECKUX BEJIMYMH B BHJE TaOIMIl U TpaduKoB, AeaTh
BBIBOJIBI 110 PE3YyJIbTaTaM UCCIIEIOBaHUS

CobnronaTe mpaBmiia 0€30MacCHOTO TPyJa MPU MPOBEACHUHM HMCCIECIOBAHUNA B paMKax
y4eOHOTO IKCIEPUMEHTA, YUeOHO-UCCICIOBATEIbCKOW M MPOSKTHON NEATEIbHOCTH C
HCIIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB U JIA00PATOPHOTO 00OPYIOBAHHS

Pemate pacu€rTHbie 3aauM C SIBHO 3aJaHHOM (PU3MUYECKOW MOJIEIbI0, HCIOIb3Ys
¢dbu3nyeckrue 3aKOHbl M MPHUHIIMIBI; HA OCHOBE aHalW3a YCJIOBUS 3aJayd BHIOMPAThH
(U3NIECKYI0 MOJIENb, BBIICIATh (PU3NUECKUE BETHMUUHBI M (HOPMYIIBI, HEOOXOANMEBIE
Uis e€ pelIeHHs, MPOBOJUTH PACUYETHl W OICHHBATh PEATbHOCTh IOJYYEHHOTO
3Ha4YCHUA (1)I/I3I/I‘-IGCKOI71 BCIIMYNHBI

Pemarp kauecTBeHHbIE 3a]]a4l: BBICTPAUBATh JIOTUYECKU HEMTPOTUBOPEUUBYIO IIETIOUYKY
pacCyXJIeHU ¢ ONmopoil Ha H3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M (Pu3nyeckue
SIBIICHUS

10.15

10.16

10.17

Hcnonb3oBaTh NpU pelleHuH Y4YeOHBbIX 3a7ay COBpPEMEHHble HH(OpMaIOHHbIE
TEXHOJIOTMM I TIOWCKA, CTPYKTYPUPOBAHMS, HMHTEPIPETALNHA W IPEACTABICHUS
y4yeOHOM W HayyHO-NOMYJSpPHOM uWHGpOpMalLMK, TMOJYYEHHOH W3 Pa3IUYHBIX
HMCTOYHUKOB; KpUTHUECKH aHAIM3UPOBAThH MOJTy4aeMyko HH(OPMALIIIO

[IpuBoauTE, TpUMEPHI BKJIaJa POCCHUHUCKUX U 3apyOCKHBIX YUEHBIX-(QU3UKOB B
pa3BUTHE HAYKH, O0BICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKH U
TEXHOJIOTUN

HUcnonp3oBaTh TCOPCTUUCCKHUEC 3HAaHUA 110 (1)1/131/H<e B HOBCG}IHGBHOﬁ KU3HU HdJIA
obOecrieueHrs Oe30MacHOCTH Tpu oOpalleHuu ¢ T[pudopaMu M TEXHUUYECKUMU
YCTPOWCTBAMH, HJisi COXPAHEHUsI 370POBbS M COOJIIOACHHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPYXKAIOLIEN Cpele

10.18

PaGortate B rpynmne ¢ BBINOJTHEHHEM Pa3IMYHBIX COLMAIBHBIX poOJieH, MIaHUPOBATh
paboTy Tpynmbl, palMOHAIBHO paclpeiensTbh OO0f3aHHOCTH M  IUIAaHUPOBATh
NEeATENbHOCTh B HECTAHAAPTHBIX CUTYallUsIX, aJl€KBaTHO OLEHMBATh BKJIAJ KaXI0IO
13 YYaCTHUKOB I'PYIIIBI B pelIEHUE paccMaTpuBaeMoi mpoodIeMbl

11 KJIACC

Kon
NpoBepPsIeMOro
pe3yjabTara

111

IIpoBepsiemble NpeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI 00pa3oBaTe/ibLHOI
NPOrpaMMbl CpeiHero oo0umero 06pa3oBaHus

JleMoHCTpUpOBaTh Ha MpuUMepax posib U MecTo (u3MKu B  (QOpMHUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHBI MHpPA, B Pa3BUTUM COBPEMEHHOM TEXHHUKU U
TEXHOJIOTHI, B NPAKTHYECKON MAEATEIbHOCTH JIIOJCH, ILEJIOCTHOCTh M E€IMHCTBO
¢bu3nvecKoil KapTUHBI MUpa




11.2

VY4uuThIBaTh TPaHULIBI MPUMEHEHHUS H3YYEHHBIX (PU3NYECKUX MOJENe: TOYeHHbIN
ANEKTPUYECKUN 3apsijl, siAepHas MOJENb aToOMa, HYKJIIOHHAs MOJIEJIb aTOMHOTO sjpa
MIPH pelIeHnr (HU3HUeCcKUX 3a1au

11.3

PacrniosHaBath ¢u3udeckue sSBICHUS (MPOIECCH) U OOBSICHITH UX HA OCHOBE 3aKOHOB
9JIEKTPOJMHAMUKNA W KBAHTOBOH (DM3UKHU: DIIEKTpHYECKasl MPOBOAMMOCTb, TEIUIOBOE,
CBETOBOE, XHMHYECKOE, MAarHUTHOE JEHCTBHS TOKa, B3aMMOJCHCTBHE MAarHHUTOB,
9JIEKTPOMArHUTHAs WHAYKLUS, IEHCTBHE MarHUTHOTO TOJI HA MPOBOJHUK C TOKOM H
JBYDKYIIUICS 3apsill, AJIEKTPOMArHUTHBIE KOJIGOAHUS | BOJHBI, MPSIMOJIMHEHHOE
pacrpocTpaHeHHE CBETa, OTPaXEHUE, MpesIoMIICHHE, WHTephEepeHIus, TuPpakuus u
MoJIsIpU3aIiisl CBeTa, JAMCIepcus cBeTa, (oTtodnekTpuueckuit d3hdext (poroaddekr),
CBETOBOE [aBJICHWE, BO3HMKHOBEHHE JIMHEHYaTOro CIIEKTpa aromMa BOJOpOJa,
€CTECTBEHHAsI U HCKYCCTBCHHAS PaJIHOAKTHBHOCTb

114

115

11.6

11.7

OnuceiBaTh  U3y4yeHHbIE CBOWCTBAa  BEIIECTBA  (VIEKTPUYECKUE, MAarHUTHBIE,
OINITUYECKUE, IEKTPUYECKYIO IPOBOJUMOCTb Pa3IMUYHBIX CPEA) U AIIEKTPOMAarHUTHbIE
ABIICHHS (TIPOLIECCHI), UCIIONB3Ys (PU3NYECKHE BEIMUMHBI: HIICKTPUUYCSCKHA 3aps], CHia
TOKa, JJIEKTPUUECKOE HAMpsKEHUE, SJIEKTPUYECKOE CONPOTUBIEHUE, pa3HOCTh
noteHmanos, J/IC, paborta Toka, MHAYKIMS MAarHUTHOTO TOJIA, cwiia AMIiepa, cujia
JlopeHua, MHIYKTUBHOCTb KaTYIIKH, SHEPrHUs 3JIEKTPUUYECKOI0 U MAarHUTHOTO IOJIEH,
MEepUoJl W YacTtoTa KojeOaHWid B KOJeOaTeIIbHOM KOHTYype, 3apsii M CHjla TOKa B
nporecce TapMOHUYECKUX 3JIEKTPOMArHUTHBIX KojieOaHWH, (POKYCHOE PacCTOSHUE U
ONTUYECKAsl CUJa JIMH3bI; [IPU ONKUCAHUU MPABWIBHO TPAKTOBATh (PU3UYECKUI CMBICH
UCHOJb3yEeMbIX BEJIMYMH, HMX OOO3HAYEHMS U €AMHUIBI; YyKa3blBaThb (HOPMYIIbI,
CBSI3BIBAIOIIUE TAHHYIO (PU3UYECKYIO BETUUMHY C IPYTHMHU BEIIMYMHAMHU

OnuceiBaTh W3YYCHHBIE KBAHTOBBIC SBIICHUS W IPOIECCHI, UCTOIB3Ys (U3HUECKUE
BEJIMYMHBI: CKOPOCTb JJICKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTa CBETAa,
SHEPTrUsl U UMITYJIbC (OTOHA, TIEPUOJ TOTypaciaia, SHEPTUs CBSI3U aTOMHBIX SIEp;
[P ONKCAHUU MPABWIBHO TPAKTOBATH (PU3NUYECKUI CMBICT UCIIOJIB3YEMBIX BETUYMH,
uxX O0003Ha4YeHHs] M E€AUHUIBI, YKa3blBaThb (OPMYJbI, CBS3bIBAIOLIUE JIAHHYIO
(Gu3NYECKyI0 BEJIMYUHY C APYTMMHU BEIMUYMHAMU, BBIYMCIATH 3HaUeHHE (PU3MUECKOM
BEJINYHHBI

AHanu3upoBaTh PU3NYECKUE MTPOLIECCH] U SIBICHUS, UCIIONb3Yys (QU3NUECKUE 3aKOHBI U
IMPUHLIMIBL 3aKOH OMa, 3aKOHBI MOCJIEOBATEIBHOTO M IMAPAJIIEIIBHOTO COECIUHEHMS
IIPOBOJIHUKOB, 3aKOH J[koyns — JIeHna, 3aKOH 2JE€KTPOMarHUTHOW MHIYKIUH, 3aKOH
IIPSIMOJIMHEMHOIO PacHpOCTPAHEHUsl CBETA, 3aKOHBl OTPAXKEHHUs CBETa, 3aKOHBI
MIpeIOMIIEHUsI CBETa, ypaBHeHHe OiHIITeNHa a1 (oTorddexra, 3aKOH COXpaHEHUS
JHEPTUH, 3aKOH COXPAHEHHUS UMITYJIbCa, 3a4KOH COXPAHEHHS IEKTPUYECKOTO 3apsana,
3aKOH COXpaHEHMs MacCOBOIO 4YHCIA, MOCTynaaTsl bopa, 3akoH pPaguOaKTHUBHOIO
pacmazna; TMpU  3TOM pa3iIuyaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BhIPaKEHUE U YCIIOBUS (TPpaHMIIbl, 00JaCTH) MPUMEHUMOCTHU

Onpenensth HarpaBIeHUE BEKTOPA UHIYKIIUU MarHUTHOTO IOJISI IPOBOJTHUKA C TOKOM,
cuiiel Amnepa u cuiibl JlopeHna

11.8

Crpouth M ONMCHIBaTH HM300paKE€HHE, CO37aBaEMOE€ IUIOCKUM 3€pKalioM, TOHKOM
JIMH30U

11.9

11.10

BEBIMOMHATE 9KCIIEPUMEHTHI 10 MCCIEA0BAHUIO0 (U3MUECKUX SBICHUN U TMPOIECCOB C
HCIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEPEHUH; NpU 3TOM (POpMYIHpPOBATh
npobieMy (3aady) ¥ TUNOTE3y y4eOHOTro JIKCHEPHUMEHTa, COOMpaTh YCTAHOBKY W3
MIPEIJI0KEHHOTO0 000PYA0BaHUS, TPOBOJAUTH OIBIT U (OPMYIUPOBATEH BHIBOIBI
OCYHIGCTBJ'ISITI) MIpsAMBIC U KOCBCHHBIC HW3MCEPCHHA (1)I/ISI/I'-IGCKI/IX BCJIIMYHH, IIpU 3TOM
BBIOMpATh ONTHUMAIBHBIM CIOCOO W3MEPEHHS U HCIOJIb30BaTh W3BECTHHIE METO/IBI
OIIEHKH MOTPEIIHOCTEN U3MEPEHU I

11.11

HccnenoBaTh 3aBUCUMOCTH  (U3UYECKUX BEJIWYMH C MCIOJIB30BAaHHEM IPSIMBIX
U3MEPEeHUH; TpH H3TOM KOHCTPYMPOBATH YCTAHOBKY, (PHKCHpPOBATH pE3yJIbTATHI




MOJIYYEHHOM 3aBUCUMOCTH (DU3MUECKUX BEIMYUH B BUAE TaOnull U rpaduKoB, AeIaTh
BBIBOJIBI 110 pE3yJIbTaTaM UCCIEIOBaHUS

11.12

11.13

CobmiogaTh npaBuia 6€30MaCHOrO TPpyAa NP MPOBEACHUU UCCIEIOBAHUN B paMKax
y4eOHOr0 IKCIEPUMEHTA, Y4eOHO-MCCIIET0BATENBCKOM U MPOEKTHOM IEATEIBHOCTH C
MCIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOHUCTB U 1a00paTOpHOTro 000pyAOBaHHS

Pemarp pacu€rHple 3aaud ¢ SBHO 3aJaHHOW (DU3MYECKOH MOJIENbI0, HCIOIb3Ys
(du3nyuecKkre 3aKOHBI M MPHUHIIMIIBEI; HA OCHOBE aHalHM3a YCJIOBUS 3aJa4d BLIOWPATH
(bu3MYECKYI0 MOJEINb, BBIICIATh (PU3NYECKUE BEIUYMHBI U (POPMYIIbI, HEOOXOAUMbIE
JUIst €€ pelIeHHs, MPOBOJAUTH PACUEThl M OIEHUBATH PEATBHOCTH IOJTYYEHHOTO
3HaueHUs GU3NYECKON BETUUMHBI

11.14

Pemarp kauecTBeHHbIE 3a]a4: BHICTPAUBATh JIOTUYECKU HEIIPOTUBOPEUHBYIO LIETIOUKY
pacCyXJICHHI C ONMOpPOM Ha WM3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (DU3HUYECKUE
SIBJICHUS

11.15

11.16

Hcnonb30BaTe Npu pelleHHMH Y4eOHBIX 3aJad COBPEMEHHble HH(POPMALMOHHbIE
TEXHOJIOTUU JJIsl TIOHUCKA, CTPYKTYPUPOBAHMS, WHTEPIPETALMM M IPEACTABICHUS
y4yeOHOM UM HayyHO-NOMYJSPHOM HHpOpMalLMU, MOJYYEeHHOH U3  Ppa3iIMyuHBIX
MCTOYHHUKOB; KPUTUYECKH aHATU3UPOBATH MOJTy4aeMyro HH(OpMAIIio

OOBSICHATh TPHUHIMIIEI JCUCTBUS MAaIlIWH, NPHOOPOB W TEXHHUYECKHX YCTPOWCTB;
pas3nuyarh yciaoBUs MX O€30IIaCHOTO MCIIOJIb30BaHMsI B TOBCEIHEBHOM KU3HU

11.17

[IpuBoauTe, TpUMEpHl BKIAJa POCCHUMCKUX U 3apyOEXKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHUE MTPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU
U TEXHOJIOTUH

11.18

Hcnonp3oBath TeOpeTHUECKHWE 3HAaHUSA 1O (U3MKE B IOBCEAHEBHOW >KM3HHU JUIS
obecrieyeHrss 0€30MACHOCTUM MpHU OOpalleHuH C NOpudbOpaMu M TEXHUUYECKUMHU
yCTpoOMCTBaMM, Ul COXpPAHEHMsI 3J0pPOBbsi U COONIOAECHUS HOPM HKOJIOTMYECKOTO
MIOBEJICHUSI B OKpY’Kalollel cpesie

11.19

PaGotath B rpymme c BBIIOJIHEHHEM pa3IMYHBIX COLMAIBHBIX pOJEH, MIAHUPOBATH
paboTy Trpynmbl, paUUOHAIBHO paclpeneisTh O00f3aHHOCTM U IUIAHMPOBATh
JeATeNIbHOCTh B HECTAHAAPTHBIX CUTYAIMAX, aJeKBATHO OLIEHUBAThH BKJIAJ KXIOro U3
YYaCTHHUKOB I'PYIIIbI B PELLICHUE paccMaTpUBaeMOM MPoOIeMBbI

MMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon
pasiena Konx nposepsiemoro 3jiemenTa IIpoBepsiembIe 3JIEMEHTBI COAEPKAHUSA
OU3UKA U METOIbI HAYUHOI'O ITO3HAHUWA
®usuka — HayKa o npupoje. Hayunsie MeTOIbI TO3ZHAHUSA
11 OKpyXkarouero mupa. Posb skciepuMeHTa M TEOpUH B
MIPOIIeCCe MO3HAHUS TPUPOABL. DKCIEPUMEHT B (hH3HKE
1 MonenupoBanue (U3NYECKUX SBICHUNW U TPOIIECCOB.
Hayunbie runore3pl. ®Pu3nyecKue 3aKOHbI U TEOPHH.
12 ['panunbl  MPUMEHUMOCTH bu3MYECKUX  3aKOHOB.
' [Tpunuun coorBercTBUs. Poiab u Mecto ¢GuU3MKM B
(GbOopMUPOBAaHUH COBPEMEHHOU HAay4YHOW KapTHUHBI MUDPA, B
MPAKTUYECKOU IESITEIBbHOCTH JTOICH
2 MEXAHHUKA
KMHEMATUKA
2.1 211 Mexanuueckoe JIBIDKECHHUE. OTHOCHTEIBLHOCTE
o MEXaHNYEeCKOT0 JIBIDKCHMUS. Cucrema OTCYETA.




2.2

TpaekTopust

2.1.2

2.1.3

2.14

2.15

[Tepemenienue, ckOpocTh (CpeaHsss CKOPOCTh, MTHOBEHHAs!
CKOPOCTb) U YCKOPEHME MaTEpUAIBbHOM TOUKH, UX
IOPOEKIMM Ha OCH cHucTeMbl KoopauHar. CroxeHue
IIEPEMEILICHUHN U CII0KEHUE CKOPOCTEN

PaBHOMEpHOE M  PaBHOYCKOPEHHOE IPSMOJIMHEHHOE
nBrKeHue. I'paduku 3aBUCIMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOpEHUS, IIyTH U IEPEMEIICHNs MaTEPUAIBLHON TOYKH
OT BpEMEHU

CBoOonHOe majeHune. Y cKopeHrne CBOOOHOTO TaIeHuUs
KpuBonuueliHoe nBukeHue. PaBHOMEpHOE [BHKEHHE
MaTEpUaIbHOW TOYKM IO  OKPYKHOCTH.  YTIOBas
CKOpOCTb, JIMHEHHas CcKopocTb. Ilepmony wu wacrora.
L[eHTpOCTpEMUTENBHOE YCKOPEHUE

2.1.6

2.1.7

TexHuueckue yCTpOﬁCTBaZ CIIMAOMCTP, JABHKXCHHUC
CHapsAa0B, HCIIHBIC U pCMCHHBLIC IIEPCAaAYn

[Ipaktnueckue  paGoTbl.  M3MepeHne  MIHOBEHHOM
ckopocTtH. MccnenoBaHue COOTHOLICHUS MEXAY IYTSIMH,
IIPOMJICHHBIMU TEJIIOM 34 IIOCIEAOBATEIIbHBIE PpPAaBHbBIC
IIPOMEXYTKH BPEMEHH IIPU PAaBHOYCKOPEHHOM JBUKCHHUH
C HAYAJIBHOM CKOPOCTBIO, paBHOW Hymo. M3yudeHue
JBIKCHMS IIapuKa B BSI3KOW kuakoctu. HM3yuenue
JBUKEHUS TeJIa, OPOIIEHHOTI'O TOPU30HTAIbHO

JMHAMUKA

221
2.2.2

2.2.3

224

[Ipuniun otHocutenbHOCTH ['anmuies. IlepBwiii 3akoH
Herorona. HepunanpHble CUCTEMBI OTCUETA

Macca Tena. Cuna. [IpuHIUN cyneprno3uiu Cut

Bropoii 3akoH HploOTOHa 11 MarepuaibHOM TOYKH B
uHepuuanbHol cucreme orcuéra (MCO). Tperuit 3akoH
HproToHa 111 MaTepUAJIBHBIX TOYEK

3akoH BcemupHOro TsaroreHus. Cuna Ttsoxkectu. IlepBas
KOCMHYECKast CKOpocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuina tpenus. Cyxoe Tpenue. Cuiia TpeHUs CKOJIbKEHUS U
cuna TpeHus mnokos. Kooaddumuent Ttpenus. Cuna
COIIPOTUBJICHUA TPH JABWKCHHU TCJIa B XKUAKOCTH WA
rase

2.2.7

2.2.8

[TocTynaTensHOE M BpallaTeNbHOE JBH)KEHUE a0COIIOTHO
TBEPAOIO TeNa

MOMEHT CuiIbl OTHOCUTENBHO OCH BpameHus. [limewo
cuibl. YcnoBus paBHoBecus TBEporo tena B MICO

2.2.9

2.2.10

TexHuueckue YCTPOﬁCTBaZ NOAIIHUITHUKHY, OBHXXCHHC
HCKYCCTBCHHBIX CITYTHUKOB

[TpakTueckue pabotsl. M3yueHue ABukKeHHs] Opycka MO
HAKJIOHHOM IJIOCKOCTH IO/ AEWCTBUEM HECKOJBKHUX CHIL.
Uccnenosanue 3aBUCHUMOCTH cuI YIIPYTOCTH,
BO3HHUKAIOIIKX B JePOpPMUPYEMON MPYKUHE U PE3UHOBOM
obOpaste, oT BenMuuHBI WX Aedopmanuu. McciaepoBanue
YCJIIOBUM pPaBHOBECUS TBEPAOrO TeEJA, HMMEIOLIETO OCh
BpALICHUS




2.3

3.1

3.2

3AKOHbBI COXPAHEHN S B MEXAHUKE

Nmnynsc MaTepuanbHONW TOYKH, CUCTEMbI MaT€pUAIbHBIX

2:3.1 TO4eK. IMITyJIbC CHIIBI M W3MEHEHHUE UMITYJIbCa TEJA

2392 3akoH coxpanenusi wumnyinbca B HNCO. PeakTuBHOE
JBI)KEHUE

2.3.3 Pabora cuiibl

2.34 MouHoCTb CUIb

235 KI/IHGTI/I‘-IGCKaiI DHEPrus MaTepUaJIbHOU TOYKH. TeopeMa o
KUHETHYECKOW SHEPTUu
[TorennuanbHass sHeprus. [loTeHuumanbHas 3Heprus

2.3.6 yrnpyro aehOpMUPOBaHHON MpyXuHBL lloTeHnManbHas
SHEprus Teja BOJIM3HU MOBEPXHOCTH 3eMIIH
[TorennuanbHble W HEMOTEHUUaIbHbIE cuibl. CBs3b

237 pabOThl  HEMOTEHIHMANBHBIX CHJI €  HM3MEHEHUEM
MEXaHUYECKOM PHEPruu CUCTEMBI TeJ. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPIUU

2.3.8 Ynpyrue u Heynpyrue CTOJIKHOBEHHUS

239 TexHuueckue yCT[U)OﬁCTBa: JBIDKEHUE PpaKeT, BOJOMET,
KOTIep, MPYKUHHBIA THUCTOJIET
[TpakTnueckue padoTel. M3yueHue cBA3M CKOpPOCTEW Tel

2.3.10 npu Heynpyrom ynape. HcciemoBaHue cBsi3u paOOTHI

CHJIBI C N3MCHEHHEM MEXaHMISCKOM OHCPIruu TCjia

MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA
OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

OcCHOBHBIE IIOJIOXKCHU A MOHeKYHﬂpHO'KHHeTHqCCKOﬁ

3.1.1 teopun. bpoyHoBckoe npmxenue. uddysus. Xapaxkrep
JBIDKCHUS M B3aUMOACHCTBUS YaCTHI] BEIIECTBA

31.2 Mopenu cTpoeHusi ra3oB, >KHAKOCTEH M TBEPIBIX TeNl U
00BSICHEHME CBOMCTB BEIIECTBA HA OCHOBE dTHX MOJEICH

313 Macca Mmonekyn. KosmuectBo BemectBa. IlocrosiHHas
ABoraapo

314 TennoBoe paBHOBecue. TemmepaTrypa U €€ H3MEpPEHHE.
IIIxana remneparyp Llenbcus

315 Monens  HACATBHOTO rav3a. OcHOBHOE  ypaBHEHHE
MOJIEKYJIIPHO-KUHETUYECKOW TEOPHUH UJI€aTIbHOTO Ta3a
AOcomoTHass ~ TemmepaTrypa Kak — Mepa  CpemaHeit

3.1.6 KHHETUYECKOW JHEPTruy TEIJIOBOTO JBIDIKEHUS YAaCTHUII
ra3a. [llkana remneparyp KenbBuna

3.1.7 VYpasuenue Knaneiipona — MenneneeBa. 3akoH [lanbsroHa
l"azoBbie 3akoHBI. M30mporiecchl B HaealbHOM Ta3e ¢

3.1.8 MOCTOSIHHBIM ~ KOJIMYECTBOM  BEILIECTBA:  M30TEpMa,
n30Xxopa, n3odapa

3.1.9 TexHU4YEeCKHEe yCTPOICTBA: TEPMOMETP, OapOMETP
[TpakTueckue paboTel. M3mepeHue macchl BO3IyXa B

3.1.10 KJIaCCHOM KoMmHare. VccienoBanue 3aBUCHUMOCTH MEXKITY
rapamMeTpaMu COCTOSIHUSI Pa3peKEHHOTO Ta3a

OCHOBBI TEPMO/IMHAMUKN
321 TepmonuHamuueckass cucreMa. BHyTpeHHAS dHeprus

TEPMOJIMHAMUYECKON CUCTEMBI U CITOCOOBI €€ N3MEHECHHS




3.2.2

KonnyectBo TemmoTel W pabora. BHyTpeHHSST >HEprus
OJIHOATOMHOTO UJCAIIbHOTO ra3za

3.2.3

Buael temonepenadn: TEMIONPOBOJHOCTb, KOHBEKLIHS,
U3JIy4YCHHE. TemnoéMKocTh Tena. VY nennHas
TEIIOEMKOCTh BemiecTBa. Pacué€T KoiaudecTBa TEMIOTHI
MIpH TeIUIoNepeaayue

3.2.4

3.25

IlepBbIil 3aKOH TepMOAMHAMUKHU. IIpumeHeHue mnepBoro
3aKOHa TEPMOJMHAMUKU K M3omporeccaM. I'paduueckas
MHTEpHpeTanus padoThl ra3a

TeruoBble MamuHbl. [IpUHIUIIBI JAEHUCTBHS TEMJIOBBIX
MamuH. [IpeoOpazoBanus SHEPTUH B TEIJIOBBIX MalllMHaX.
Koaddumment mnonesHoro peiictBust (mamee — KIIJ)
terioBoid mamuHbl. [{ukin Kapuo u ero KII1/]

3.2.6

Bropoit  3akoH  TepmoamHamuku.  HeoOpaTtumocTh
mpoueccoB B mpupoae.  TemoBble  JBUTraTeNu.
DKOJIOrH4ecKHe MPoOIeMbl TETNIOIHEPTeTUKH

3.2.7

3.2.8

Texauueckue YCTPOﬁCTBaZ ABUT'AaTC]Ib  BHYTPCHHCETO
CropaHusi, OBITOBOI XOJIOAWJIbHUK, KOHIUITHUOHED

IIpakTrueckue paboTHI. N3smepenune YAEIBbHOU
TEIUIOEMKOCTHU

3.3

4.1

AI'PET'ATHBIE COCTOAHU A BEILIECBA. ®A30BbIE ITEPEXO/IbI

[TapooOpazoBanue u KoHAeHcanus. VicnapeHue 1 KUIeHue.

3.3.1 VYnaenpHas TemiaoTa NapooOpa3oBaHHs. 3aBUCHUMOCTb
TEMITEPATyPbl KUIIEHHUS OT JIABJICHHS

332 AOcComOoTHasT M OTHOCUTENIbHAs BJIAXXHOCTb BO3JyXa.
Hacsliiennsiit nap
Teépnoe Tteno. Kpucrammmueckue u amopdHble Tena.

3.3.3 AHU30TpOIUs CBOMCTB KpucTaioB. JKuakue KpucCTauIbl.
CoBpeMeHHbIE MaTepHaJIbI

334 [InaBneHne W KpUCTaIU3aUMs. YJelpHass TeoTa
miasseHus. Cyomumanus

3.35 YpaBHEeHHE TEIIOBOTO OamaHca
TexHuueckue yCTpOMCTBA: TUIPOMETP U MCHUXPOMETP,

336 KaJOpUMETpP, TEXHOJOTHMH TOJYYECHUSI COBPEMEHHBIX
MaTepuagoB, B TOM 4YHCIE€ HaHOMAaTepHaloB, U
HAaHOTEXHOJIOTHH

3.3.7 [TpakTueckue paboThl. I3MepeHne BiaXHOCTH BO3AyXa

SJIEKTPOANMHAMUKA

DJIEKTPOCTATUKA

411 OnexkTpu3anus Ten. OIeKTpudeckuil 3apsa. JBa Buga
AIIEKTPUIECKHX 3apsI0B

4.1.2 [IpoBOTHHUKY, TUDIIEKTPUKH U MOJTYIIPOBOAHUKH

4.1.3 3aKOH COXpaHEHHUS JIEKTPUUECKOTro 3apsiaa

4.1.4 B3aunmoneiictue 3apsaoB. 3akoH Kyinona
OnekTpuueckoe mnosue. Hanpsok€HHOCTh AIEKTPUYECKOro

4.1.5 nosisd. ITpuHnun cynepno3unuu. JIMHUM HanpsKEHHOCTH
AIIEKTPHUYECKOTO TIOTIS

416 PaGota cun »snekrpoctarmdeckoro moisa. [loTeniumarn.

Pa3zHocTh moTeHIINAIOB




HpOBOI[HI/IKI/I n JUBJICKTPUKHU B IIOCTOAHHOM

4.1.7
AIIEKTPUYECKOM Touie. JIM3aeKTpruecKas IPOHUIIAEMOCTh
ONEeKTPOEMKOCTD. Konpnencarop. OnEeKTPOEMKOCTD
4.1.8 IJIOCKOTO  KOHACHCATOpa.  ODHEpPrus  3apspKCHHOTO
KOHJIeHCcaTopa
TexHuyeckue yCTpOMCTBA: AJIEKTPOCKOI, 3JIEKTPOMETD,
419 AJIEKTPOCTATUYECKAS 3aIuTa, 3a3eMJIEHUE
o AIEKTPONPUOOPOB, KOHIEHCATOpP, KCEPOKC, CTPYHHBIN
MIPUHTEP
4110 [Ipaktudyeckue paboTel. 3mepeHue 3IEKTPOEMKOCTH

KOHACHCAaTOopa

4.2

OCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B PA3SJIMYHBIX CPEJIAX

VcnoBus CYIICCTBOBAHUA ITOCTOSAHHOI'O 3JICKTPHYCCKOT'O

421 o
Toka. Mcrounuku Toka. Cuna toka. IlocTosiHHBIN TOK

4.2.2 Hanpsoxenue. 3akon Oma Ju1s yyacTka Lenu

423 DJeKTpuvecKoe COIIPOTHUBIICHUE. VY nensHOE
COIIPOTHUBIIEHUE BEILECTBA

424 [TocnenoBarensHOE, napaiensHoe, CMeIIaHHOe
COEZIMHEHHUE NPOBOHUKOB

425 Pabora anekrpudeckoro Toka. 3akoH Jxoyns — JleHna

4.2.6 MoOIITHOCTD MEKTPUYECKOTO TOKa
aneKkTpoABIKylas cuwia (nanee — 9JIC) u BHyTpeHHee

4.2.7 COINPOTUBJIEHUE NCTOYHUKA TOKA. 3akoH OMa /7S TOJIHOM
(3aMKHYyTO) 35ekTprueckoi nenu. Koporkoe 3amblkanue
DJeKTpOHHAss  MPOBOAUMOCTh  TBEPABIX  METAJIOB.

4.2.8 3aBHCUMOCTh CONPOTHBIICHHS] METAIIOB OT TEMIIEPATYPHI.
CBepXITpoBOIMMOCTh

429 OnexkTpuueckuil Tok B Bakyyme. CBOICTBa 3JIEKTPOHHBIX
y4YKOB
[TomynpoBOTHUKHY. CoOcTBeHHass W TpUMECHas

4.2.10 MPOBOAMMOCTh  MOJIYNPOBOJHUKOB.  CBoiictBa  p-n
nepexoza. IloaynpoBogHIKOBBIE TPHOOPHI

4211 DneKTpu4ecKui TOK B AIIEKTPOJIUTAX.
DIEKTPOTUTHYECKAS TUCCOIMALIUS. DIEKTPOIIH3
OnekTpuueckuii TOK B Trazax. CaMOCTOSITENBbHBIA W

4.2.12 HECaMOCTOSITEJIBHBIM ~ pas3psiz. Pasnmuuneble  THIBI
CaMOCTOATENIbHOTO pa3psana. Monuus. [nazma
TexHudeckne yCTpOMCTBA:  aMIEPMETP, BOJBTMETP,
peocTar, HCTOYHMKH TOKa, 3JEKTpOHArpeBaTeIbHbIE

4.2.13 puOOPBI, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
COIPOTHUBIJICHUS, BaKyyMHBIH JHOJ, TEPMHUCTOPbI U
(OTOpPE3NCTOPHI, MOIYITPOBOTHUKOBBIN U0, TATbBAHUKA
[Ipaktuyeckue  paGotbl.  M3ydyeHue  CMEIIAaHHOTO

4214 COCIIMHEHUS PE3UCTOPOB.

N3mepenne DJIC HMCTOYHMKA TOKAa M €r0 BHYTPEHHEIO
conpotusiieHus. Habmonenue snexTpoiamnsa




11 KJIACC

plflgiena KoanpoBepsiemoro 3j1eMmeHTa IIpoBepsiemMbIe 3JIeMEHTHI CO/IePKAHUS
4 DJIEKTPOAMMHAMUKA
MAT'HUTHOE I10JIE. DJIEKTPOMAT'HUTHASA UHAYKINUA
431 ITocTrossHHBIE MarHUTHI. B3anMoaeicTBUE TOCTOSTHHBIX
MarHMTOB
MarnutHoe 1osie. BEKTOp MarHUTHOM WHIYKIUU.
432 [Ipunmun  cynepro3unuud.  JIMHUM ~ MarHUTHOM
MHAYKIUuK. KapThHa JMHUKA MarHUuTHOW HWHIYKUHH
ITOJIS1 IIOCTOSIHHBIX MAarHUTOB
MarsuTHoe TIOJIe TPOBOJHUKA C TOKOM. KapTtuHa
JUHUA TOJS JUTMHHOTO TMPSMOTO TIPOBOJHUKA H
4.3.3 3aMKHYTOTO KOJIBLIEBOTO MPOBOAHHKA, KATYUIKA C
TOKOM. OmnbIT Opcrena. Bzaumopeiictere
MIPOBOJTHUKOB C TOKOM
434 Cuita Amniepa, €€ MOJlyJib U HalpaBJICHHUE
Cuia Jlopenna, e€ MoAyJib U HanpaBieHue. J[BrkeHue
435 3apsOKCHHOM YacTUIBI B OJHOPOJHOM MAarHUTHOM
nosie. Pabota cunsl Jlopenua
4.3.6 SIBIICHHE IEKTPOMArHUTHON HHTYKITUH
4.3 4.3.7 [ToTok BeKTOpa MArHUTHON MHIYKLIUHI
438 OJIC unaykuuu. 3aKOH AJIEKTPOMArHUTHON UHIAYKIIMH
®dapanes
BuxpeBoe anekrpuueckoe mnone. OJIC uHayKuuum B
4.3.9 NPOBOJAHMKE,  JBWXKYIIEMCS  IOCTYNareibHO B
OJIHOPOJHOM MarHUTHOM II0JIe
4.3.10 [IpaBuno Jlenua
4311 NunyktuBHOCTh.  SBnenwe camounaykuuu. JC
CaMOUHIYKITUU
4.3.12 DHeprusi MarHUTHOTO MOJIsl KaTYIIKA C TOKOM
4.3.13 OJEKTPOMAarHUTHOE I0JIE
TexHuyeckue YCTPOWCTBA: TIOCTOSHHBIE  MAarHUTHI,
4.3.14 AJNIEKTPOMArHUThl,  AJEKTPOABUIATENb,  YCKOPUTEIU
AIIEMEHTAPHBIX YACTHUI, MHAYKIIMOHHAS MeYb
[TpakTudeckue paboThl. M3ydeHHe MarHUTHOTO OIS
4315 KaTylkkd ¢ TOKoM. HMcciepoBanue — neMcTBHS
MOCTOSSHHOTO ~ MarHuTa Ha  paMKy C  TOKOM.
HccnenoBaHue SIBICHUS JJICKTPOMArHUTHOW WHTYKITHH
5 KOJIEBAHHM S U BOJIHBI
MEXAHUWYECKUWE U SJIEKTPOMAT'HUTHBIE KOJIEBAHIM S
KonebarenpHass cucrema. CBoOOIHBIE KoJIeOAHMS.
51.1 'apmonnueckne  konebanus. Ilepmon, wactora,
51 amIuuTyAa u ¢asza KojaeOaHi
' 5.1.2 [TpyxuHHBIN MassTHUK. MaTeMaTH4eCKUI MassTHUK
YpaBHeHHe TapMOHUYECKHUX KOJICOaHHMIA.
5.1.3 Kunematnueckoe W OUHAMHYECKOE  OIIMCAHUE
K0JIe0ATEIbHOTO ABIIKCHUS




5.2

5.14

5.15

5.1.6

5.1.7

5.18

[IpeBpamieHre  dHEPrud  NPH  TaPMOHHUYECKHX
KonebaHusx. CBs3b aMIUIUTYIbI KOJEOAHUN UCXOTHON
BEJIMYMHBI C aMILTUTYJaMHU KoJieOaHU# e€ CKOpOCTH U
YCKOpEHUs

KonebarenbHblii KOHTYD. CBoboaHble
DIIEKTPOMAarHUTHbIE  KojeOaHus B HJEaIbHOM
KoleOaTeIbHOM  KOHTYpE. AHanoruss  MEXIy
MEXaHUYECKUMU u ANEKTPOMArHUTHBIMU
konebanusamu. @opmyna Tomcona

3aKOH  COXpaHEHHs  DHEPrMM B  HJICAIBHOM
K0J1e0aTeIIbHOM KOHTYpE

BreiHyx)IeHHBIE MEXaHUYECKUE KoyieOaHus. PezoHaHc.
Pe3onancnas KpHBasl. Brinyxiennbie
AJIEKTPOMArHUTHBIC KOJIeOaHHSsI.

[lepemennbiii Tok. CHHYCOMAANBHBIA TMEpEMEHHBIN
TOK.

5.19

5.1.10

5.1.11

5.1.12

MEXAHNWYECKUE

5.2.1

5.2.2
5.2.3

5.24

MoOIIHOCTh MEPEeMEHHOro TOKa. AMIUIMTYAHOE U
IICIZCTBYIOHIGG 3HAYCHUC CUJIbI TOKA U HAITPSXKCHUA
Tpancpopmarop.  IlpomsBoxmcTBo,  mepemada U
norpebieHue JIEKTPUUYECKON SHEPruu.
DKOJOrn4ecKue pucku npu IIPOU3BOJICTBE
anieKTpuueckor sHepruu. KynabTypa HCIOIb30BaHUS
AJIEKTPOIHEPIUU B MOBCEAHEBHOM )KU3HU

TexHuueckue YCTpOMCTBA: ceiicmorpad,
AIIEKTPUYECKUI 3BOHOK, IUHUU JIEKTpOIepe1ad

[TpakTnueckue pabothl. MccienoBaHue 3aBUCMMOCTU
nepuoJia Majiblx KoJIeOaHU Ipy3a Ha HUTH OT JJIMHBI
HUTH M Maccel rpysa. MccienoBanue INEepeMEHHOIO
TOKa B LENH W3 IIOCIEI0BATEIbHO COCIMHEHHBIX
KOHJICHCATOPa, KaTyIIKH U PE3UCTOpa

N SJIEKTPOMAT'HUTHBIE BOJIHBI

MexaHu4ecKkue BOJIHBI, YCIIOBUS PACIpPOCTPAHEHUSI.
[Tepuon. CkopoCTh paclipOCTpaHEHHUS U IJIMHA BOJIHBI.
[Tonepeunbie ¥ MPOOJILHBIE BOJIHBI

WnTepdepenius u nudpakius MEXaHHYECKUX BOJIH
3Byk. CkopocTh 3Byka. I'poMkocTh 3Byka. Bricora
ToHa. TemOp 3ByKa
ONEeKTPOMarHUTHbIE BOJHBL.  YCJIOBHSl H3JIy4EHUs
9JIEKTPOMArHUTHBIX BOJNH. B3aumHas opueHTanus
BeKTOpoB E, B U v B 31€KTpOMarHUTHON BOJHE B
BaKyyMe

525

CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE,
MpEeIOMIIEHUE, Mo pu3anus, nudpakmms,
unTepdepenimsa. CKOpOCTh MEKTPOMATHUTHBIX BOJIH

5.2.6

5.2.7

[Ilxama »neKTpOMarHUTHBIX BOJH. [IpumeHeHue
AIIEKTPOMATHUTHBIX BOJIH B TEXHUKE U OBITY

HpI/IHHHHBI pagnoCBiA3n u TCICBUACHUA.
Panuonokamus.  DIEKTPOMarHUTHOE  3arpsi3HEHUE
OKPYXAaIOIIEH Cpebl

5.2.8

TexHuueckue YCTPOMCTBA: MY3bIKaJIbHbIE




UHCTPYMEHTBI,  YJbTPa3BYKOBas  IUAarHOCTHKa B
TEXHUKE MW MEAULWHE, paaap, paauoONpUEMHHUK,
TeNIEeBU30p, aHTeHHa, Tesnedon, CBY-meun

5.3

7.1

OIITHUKA

5.3.1

IIpssMonuHEHOE  pacHpoOCTpaHEHue CBeTa B
ogHOpoAHOM cpene. JIyu cBeTa

5.3.2

5.3.3

OtpaxkeHue cBeTa. 3aKOHbl OTPaKEHHUS  CBETA.
[TocTpoenre n300paXKeHHI B TUIOCKOM 3epKaie
[lpenomnenne cBera. 3akoOHbl IPEJIOMIICHHS — CBETA.
AOGCOIOTHBIN MOKa3aTesb NpeIoMIICHHS

5.34

5.35

[lonmHoe BHYyTpeHHee oTpaxeHue. I[lpenenbHbId  yron
MOJIHOT'O BHYTPEHHET0 OTPAXKEHUS

Mucnepcust cBera. CnokHbIl cocTaB 0enoro caeTa.

LBer

5.3.6

5.3.7

5.3.8

Cobuparomue U paccerBaromue JuH3bl. ToHKas JTUH3A.
@OKyCHOE pacCTOSIHME W ONTHYECKas CUja TOHKOMU
nun3bl. [locTpoenne n300pakeHUil B COOMpPAIOIIUX U
pacceuBaromux JuH3ax. dopmysa TOHKOH JIMH3BIL.
VYBenuuenue, 1aBaeMoe JIMH301

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONTHKH
Wnrtepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMOAECHNUS MAaKCUMyMOB M MUHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JABYX CHH(A3HBIX
KOI€pPEHTHBIX UICTOUYHUKOB

5.3.9

5.3.10

5311

Hudpakmus  cera.  JudpaknuonHas — pemeéTka.
VYcnoBue HaOMIOAEHUS TJIABHBIX MaKCUMyMOB IIpU
NajgeHUuun MOHOXpPOMaTH4ECKOr0o CBETa Ha
TU(GPaKIUOHHYIO PEIETKY

ITonstpusanus ceera

TexHU4ecKkne ycTpoMCTBa: OYKH, JIyma, oToanmapar,
IPOEKIIMOHHBIN  anmapar, MHUKPOCKOII, TEeJIECKOTI,
BOJIOKOHHAsl  ONTHKA, JudpakuMOHHAs  pemérka,
MOJISIPOU L

5.3.12

[TpakTnueckue pabotel. UM3mepeHnue mokaszarens
npenomienus. MccnenoBanue cBONCTB M300pakeHUH B
nuH3ax. Habmonenue aucnepcuu ceera

SJIEMEHTAI CITELIUAJIBHOM TEOPMH OTHOCUTEJILHOCTU

['paHnIBl TPUMEHUMOCTH KJIACCUYECKOM MEXAHMKHU.
ITocTynarsl TEOPUHU OTHOCHUTEIIBHOCTH:

6.1 WHBApUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIUIT OTHOCUTEIbHOCTH DUHIITEHHA

6.2 OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJICHUE
BPEMEHU U COKPAIICHHUE ITTHHBI

6.3 DHEprust ¥ UMITYJIC CBOOOTHON YaCTHUIIBI

6.4 CBs3b Macchl C JHEpPTUEH W UMIYIHCOM CBOOOIHOMN
YACTHUIIbl. DHEPTHUS IMOKOSI CBOOOTHON YaCTHIIBI

KBAHTOBAS ®HU3UKA
SJIEMEHTBI KBAHTOBOI OIITUKU
711 ®dotonbl. Popmyna [Inanka cBsi3u 3HEpruu GoOTOHA C

ero 4acToToi. DHeprusi 1 uMNyibc (OToHA




7.1.2

OtkpeiTHe U wuccienoBanue Goroddpdexra. OmBITHI
A.I'. CtoneroBa. 3akoHbl (hoTOdPdeKTa

7.1.3

VYpaBuenue DifHmrerHa 1 GoTorddekra. «KpacHas
rpanuna» ¢potodddexra

714
7.15

7.1.6

Hasnenue ceera. OnwiTe! [1.H. JIeObenera
XUMHUYeCKOe JSHCTBUE CBETA

TexHuueckue ycTpoiictBa: (OoT03IEMEHT, POTOJATUHK,
coJIHe4Has Oarapesi, CBeTOAMO.

7.2

7.3

CTPOEHME ATOMA

7.2.1

Mopuenb aroma Tomcona. OnbiTer Pesepdopna mo
UCCIJIEIOBaHMIO CTpOoeHUsl aToma. [1nmanerapHas Mmoaens
aToma

7.2.2

7.2.3

[Toctynatel bopa. Mznydenue u nornomieHue GoToHOB
MpU TEPEexXo/ie aroMa C OJHOTO YPOBHSI SHEPruu Ha
apyroil. Bunel cnextpoB. CHeKkTp ypOBHEH 3Hepruu
aToma BOJOpOJa

BonHoBbie cBoiicTBa uactuu. BosiHbl ne bpoitns.
KopmyckymsipHo-BomtHOBOM — nyanmu3m.  [udpakmus
AJIEKTPOHOB HA KpUCTAJLIaX

7.2.4

7.2.5

CnoHTaHHOE U BBIHYKIEHHOE U3JIydeHHUE. Y CTPOMCTBO
Y IPUHLUI paboThI Jiazepa

TexHu4yeckne yCTpPOMCTBA: CHEKTPAIbHBIM aHAJIN3
(criekTpocKoI), 1a3ep, KBAHTOBbIM KOMIIBIOTEP

7.2.6

7.3.1

7.3.2

[IpakTuueckue pabotbl. Habmionenue auHeHyaToro
CIEKTpa

ATOMHOE APO

MeToapl HAOMIOIEHUST M PETUCTPALIUU DIIEMEHTAPHBIX
YaCTHI]

OtkpeiTue paguoaktuBHOCTH. OmbiThl Pesepdopna mo
OMPEENICHUI0 COCTaBa PATUOAKTUBHOTO HW3JIyYEHHUSI.
CgoiicTtBa anb(da-, Oera-, raMma-u3nydeHus. BrnusHue
PalnOAKTUBHOCTHU Ha KUBBIE OPTaHU3MBI

7.3.3

OTkpeITHE TIPOTOHA U HeWTpoHa. HykioHHas Mozens
snpa ['eiizenOepra — MBanenko. 3apsin sapa. MaccoBoe
grcio sapa. M3oromsl

7.3.4

Anbda-pacnian. DNEKTPOHHBIA W MO3UTPOHHBIN OeTa-
pacnan. ['amma-usnydeHuwe. 3aKOH pPaaHMOAKTUBHOTO
pacrnaja

7.3.5
7.3.6

OHeprusi CBA3M HYKJIOHOB B sijpe. SnepHble CHIIBL.
JedexT macchl siapa

H,Z[CpHBIe PCaKIuu. ILCJ'ICHI/IC " CUHTC3 AJCP

7.3.7

Snepuslii peakTop. TepmosiniepHbIit CUHTE3.
[IpoGneMbl M NepCHEKTHUBBI SAEPHON DHEPrETHUKH.
OKOJIOTUYECKHE ACIIEKTHI SIIEPHON IHEPTETUKU

7.3.8

7.3.9

OnemeHTapHbple 4YacTulpl. OTKpBITHE TO3UTPOHA.
OyHAaAMEHTAJIbHBIE B3AUMOACHCTBUS

TexHuueckne  ycTpoWcTBa:  JTO3MMETp,  Kamepa
Busbcona, siaepHblil peakTop, aToMHasi 6om0a

7.3.10

[TpakTuyeckue paboTsl. MccnenoBanue TPEKOB YacTHIL




‘ (o rotoBBIM (hoTOTpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3gHoro Heba. Co3Be3musi, SpKUe 3BE3NBI,
IUIAHETHI, UX BUAUMOE JIBIKEHUE

8.1

Conneunass cucrema. IlmaHeTsl 3€MHOW TPYIIIBL.
8.2 [InaHeThI-TUTraHTBl M WX CIYTHHUKH, KapjUKOBBIE
maHeTsl. Mansle Tena CoOnHEeYHON CUCTEMBI

Comnne, ¢orochepa u armochepa. ComaHeuyHas
AKTUBHOCTH

8.3

8.4 Wctounuk sneprun CosHua U 3BE3]1

3BE3/1bI, WX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTb, PAJIUYC, TEMIIEpPATypa, UX B3aUMOCBS3b.
JnarpamMmMa «CIHEKTpaJIbHBIA KJIAaCcC — CBETUMOCTbY.
3BE3abI IVIABHOM MOCIIEAOBATEILHOCTA. 3aBUCUMOCTE
«Macca —  CBETUMOCTBY» i1 3BE3J  IVIABHOM
MOCJICIOBATENHHOCTH

8.5

Buyrpennee ~ crpoenue  3BE3N. CoBpemMeHHbIe
8.6 NPEACTaBICHUS O IPOUCXOXKIEHNUHU U 3Bomonnu ConHia
U 3BE3]1. DTambl )KU3HH 3BE3

Mneunsiii Ilyte — Hama [lanaktuka. CnupanbHas
cTpykTypa ['anakTuku, pacnpeneneHue 3BE3, raza u
neutn. I[lonoxxenue n npwkenue Connna B I'amakTuke.
ITnockas u chepruyeckas MmoacucTeMbl [ amakTHKu

8.7

Tunel ranakTuk. Pagroramaktuku U kBazapbl. YEpHbIE
JIBIPBI B sipax rajJjakTUK

8.8

Bcenennas. Pacmmpenue Beenennoii. 3akon XaOo6ua.
Paz6eranue ranaktuk. Bo3pact u paguyc Bcenennoi,
teopusa bonbmoro B3peBa. Mogens  «ropsuen
BcenenHoy. PenuKkTOBOE H3ITy4eHHE

8.9

MacmrabHast ctpykrypa Beenennoii. MeraranakTuka.

8.10 N
Hepeménnsie nmpoOieMbl aCTpOHOMUU
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