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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUU M TPEOOBAHMI K pe3yibTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mnpeamera «Pusnka» B 00pa3oBaTeNIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcs 10—11 kiaccoB npu 00yueHun
X (Qu3rke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOI'O MOJIX0/a.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusiM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METaNpPEIMETHBIM pe3ysibTaTaM OO0y4YEHHs, a TaKKe
YUUTHIBAET HEOOXOAMMOCTb peaju3alldd MEXIPEIMETHBIX CBs3ed (QU3UKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU TpeiMeTaMu. B Hell onpenenstoTcss OCHOBHBIE
e u3ydeHus (U3MKU Ha YPOBHE CpeIHEero oO1iero oopa3oBaHus, MiIaHUPyeMbIe
pe3yNnbTaThl  OCBOEHUS Kypca (U3MKHU: JUYHOCTHBIE, MeETaIllpeJIMETHbIC,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no Gu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca (PU3KUKK Ha 6a30BOM YPOBHE, B

TOM YHCJIE PEeIMETHBIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepxaHue yueOHoro npeamera «dusuka» mo rogam o0ydeHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBe yueOHOro mpeaMeTra B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJl B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3HMUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueii um acTpoHomwuei. Mcrmonp3oBaHWE M aKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HO00pa3HBIX TEXHOJIOTUH B chepe SHEPreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
IIOJIYYEHHsI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBaMHU U Apyrux. M3ydenue
(Gu3MKK1 BHOCUT OCHOBHOM BKJIaJ B ((OPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOydaromuxcsi, B (OpMHpOBaHHE YMEHUN MPUMEHATH HAYYHBI METOJ
MO3HAHUS [P BBINOJHEHUU UMHU YYEOHBIX UCCIEA0BAHMM.

B ocHoBy Kkypca ¢pu3uku 11 ypOBHS CpeHEro o01iero oopa3oBaHus MOJI0KEH
pAI UEH, KOTOPhIE MOKHO pacCMAaTPUBATh KAaK MPUHIMUIIBI €70 OCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIUEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0ObeMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnojaraeT HCIOIb30BaHHUE
I'YMaHUTApHOTO TOTEHLHaNa (U3MYECKOM HAyKH, OCMBICIIEHUE CBSI3U Pa3BUTHS
(u3HKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
1 HKOJIOTMYECKUMU ITpoOIeMamu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puszuku npeamnoaraet 3HaKOMCTBO
C LIMPOKUM KPYrOM TEXHHUYECKUX M TEXHOJIOIMUECKHX MPUIOKEHUN H3yUYEHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM NpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTUEM TEXHMKH M TEXHOJOTHH, a Takke OO0CYX ICHUS
npo0OJieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3UKA HAa YPOBHE CpEAHEro oOIIero
oOpa3oBaHus SBISOTCA (u3HUeckrue Teopuu ((PopMUpOBaHUE MPEACTABICHHUHA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUH, POJIU (PyHIAAMEHTAIBHBIX 3aKOHOB U
IPUHIUIIOB B COBPEMEHHBIX IIPEACTABIEHUAX O IPUPOJIE, TPAHUIAX TPUMEHUMOCTH
TEOPHI1, I ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBIIEHUI U MPOLIECCOB).

CHCTeMHO-/IeSITeIBHOCTHBIN MOAX0J] B Kypce (M3UKU peamu3yeTcs Mpexiie
BCEro 3a CU€T OpPraHM3alliu SKCIEPUMEHTAIBHOU AESITEIbHOCTH 00Yy4arouuxcs.
Jli1st 6a30BOrO ypoBHS Kypca (GU3UKU — 3TO UCTOIB30BAHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB M TAOOPATOPHBIX pabOT, KOTOPHIE B IPOTpaMMe
no Qusnke 0ObEIMHEHBI B OOIIMI CIHCOK YYCHHUYECKHX IMPAKTHUECKHUX padoT.
Boienenne B yka3aHHOM TiepeyHe J1abOpaTOpHBIX paboT, MPOBOJUMBIX JIJIS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIIACTCS YYaCTHUKaMU 00pa3oBaTebHOTO IMpoliecca
UCXO/sl U3 OCOOCHHOCTEW IMJIaHMPOBAHHUS U OCHalleHHus kaOunera ¢usuku. [Ipu
3TOM O0ecrneynBaeTcsl OBJIaJeHUE OOYYarOIIMMHUCA YMEHHUSMU TPOBOAMUTH
KOCBEHHBIE M3MEpPEHUs, MCCIEIOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH U
IIOCTAHOBKY OIIBITOB 10 IPOBEPKE MPEIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHKE YAEISIETCS pEIIEHUIO PACUETHBIX U KAUECTBEHHBIX 3aa4.
IIpu 3TOM 117151 pacU€THBIX 3a]]a4 IPUOPUTETOM SIBIISIFOTCA 3a7a4M C SIBHO 3aIaHHOU
¢u3nyeckoll MOJENbIO, TO3BOJSIOUINE TMPUMEHATh M3yUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOIO paszesia Kypca, TaK M UHTErpUpys 3HAHUS W3
pa3HbIX pa3zenoB. /[ KauyecTBEHHBIX 3a/1a4 NPUOPUTETOM SIBJIIOTCS 3aJaHUS Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBICHUM M MPOILECCOB B OKpY’KaoIIeH
XKU3HU, TpeOyrouue BblOOpa (U3MYECKOW Mojenu sl CUTyallud MpPaKTHKO-
OPUEHTUPOBAHHOTO XapakTepa.



B cootBerctBu ¢ TpedoBanuamu @PI'OC COO k MaTepuaibHO-TEXHUYECKOMY
oOecreyeHuto y4eOHoro mnpoiecca 0a30BbI ypOBEHb Kypca (PU3MKH Ha YpOBHE
cpeaHero o0OIero o0pa3oBaHMsS JOKEH HM3y4aThCs B YCIOBHUSX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSAX HHTEIPUPOBAHHOrO KaOWHETa MpPEAMETOB
€CTEeCTBEHHO-HAYYHOr0 LKKiIa. B xabuHeTe (PU3MKH JOKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpyJOBaHHE MJid BBIMOJHEHUS YKa3aHHBIX B MPOrpaMMme IO
($u3KKe YUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JleMoHcTpanmoHHOe o0opyaoBaHue (GOPMHUPYETCS B COOTBETCTBUHU C
OPUHIIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTM U  00OECleurMBaeT MOCTaHOBKY
NEPEUMCICHHBIX B IMporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpaUui s
UCCJICIOBaHUS  M3Y4YaeMbIX SIBICHUH M  TOPOLECCOB, OMIHUPUYECKUX H
(dyH1TaMEeHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpyaOBaHUE [JIsi YYEHUYECKUX MPAKTUYECKUX padoT
dbopmMupyeTcsi B BUI€ TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcsi. TemMaTH4ecKue KOMIUICKTHI
1abopaToOpHOro O00O0pYNOBaHUSA JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IIM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JabOpaTopHil.

OCHOBHBIMM LIENSIMU U3y4€HHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIIOTCS:

e (opMHpOBaHHE HHTEpeca U CTpEMJICHHA OOydaroUMXcsi K HaydyHOMY
U3YyYEHUIO TNPUPOABI, Pa3BUTHE HUX HHTEUIEKTyaJbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEIA;

e DPa3BUTHE MPEICTABICHUNA O HAYYHOM METOJIE MTO3HAHUS U (OPMHUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOIIEHUS K OKPY)KAIOIIUM SIBJICHUSIM;

e (opMHpOBaHNE HAYYHOTO MUPOBO33PEHNUS KaK pe3ysibTaTa U3y4eHHs] OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKU;

e (dopMupOBaHHE YMEHUH OOBACHATH SBJICHHUA C HCHOJIb30BaHUEM
(¢u3nYecKnX 3HaHUN U HAYYHBIX JIOKA3aTENIbCTB;

e (dopMHpOBaHUE NPEACTABICHUNH O poiu (U3MKHU JUIsl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTrkeHne 3TUX Liejeld 00ecreunBaeTcs PeIeHUEM CIIEAYIOIUX 3a71a4 B

npolecce U3yyeHus Kypca GU3MKU Ha yPOBHE CPEAHETO 00111ero 00pa3oBaHus:

e TPHUOOPETEHHE CUCTEMBI 3HAHHUH 00 OOIINX (PU3HMIECKIX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHAX, BKIIOYAsl MEXAHHUKY, MOJEKYSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 37€MEHTHI aCTPOYU3HKY;

e (dopMHpOBaHHE YMEHUN TMPUMEHITh TEOPETHYECKHE 3HAHUS IS
OOBsiICHEHHsI (PU3MYECKUX SBICHUH B TPUPOAE U JUISI TPHUHATHA
MPAKTUYECKUX PELICHHUI B MIOBCEHEBHOM KU3HU,



e OCBOECHHME CIOCOOOB pEHIeHUs PAa3NIUYHbIX 3aJad C SBHO 3aJaHHOM
(¢u3nueckoll MoIeNblo, 3ajay, MOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3gaHue GU3NUECKOW MOJAEIIH, aIEKBAaTHON yCIOBUSAM 3a1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB U MPHUHIMUIIOB JIEUCTBUS TEXHUUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJIQJICHUE METOJAMH CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS U TPOBEACHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalv3a W HHTEpHpeTaruu uHOOpMaInH,
OTpeJIEICHHs] TOCTOBEPHOCTH MOJIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHWE YCIIOBUU JIsl Pa3BUTUS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM JEATEITLHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIii ypOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoauTCs 136 yacoB: B 10 knacce — 68 dacoB (2 yaca B HEJIEIIO), B
11 xnacce — 68 yacoB (2 4yaca B HEJEINIO).

[Ipeqmaraemeiii B mporpamMme 1o (U3MKE TepedYeHb Ja0OpaTOPHBIX U
MPAKTUYECKUX paldOT SBISCTCS PEKOMEHJIOBAaHHBIM, YYHUTEIb JIEJIa€T BBIOOP
npoBeAcHUsT JIa0OpaTOPHBIX pPabOT W OMNBITOB C YYETOM HWHIUBHUIYaAJTIBbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
MHupa. PoJib 3KkcrieprMeHTa ¥ TEOPUHU B POLECCE TO3HAHUS PUPOIBL. DKCIIEPUMEHT
B (pusuke.

MopenupoBanue (U3MYECKUX SIBICHUNA M MpoleccoB. HayuHble THmoTe3bl.
duznyeckre 3aKOHbl U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUS.
Cucrema otcuéta. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOPEHHS, NYyTH U TEpEeMEIICHUs
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

Kpuponmmueitnoe aprxenue. JIBi>keHre MaTepraaIbHON TOUYKH 10 OKPYKHOCTH
C TOCTOSIHHOM IO MOJYJIFO CKOPOCTBIO. YTJIOBas CKOPOCTh, JUHEHHAS CKOPOCTD.
ITepuon m wactora obpameHus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHu4yeckne YCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHUE: CIHIOMETP,
JIBUKCHUE CHAPAJIOB, IEMTHBIC U PEMEHHBIEC TIEPEIAYH.

Jlemoncmpayuu

Moaenb CUCTEMBI OTCUYETA, WIUIIOCTPALMs KMHEMATHUYECKUX XapaKTCPHUCTUK
JIBYKEHUS.

[Ipeobpa3oBaHue IBMKCHUI C MCIIOIB30BAaHUEM IMPOCTHIX MEXaHU3MOB.

[TageHue Tenm B BO3AyXE U B PA3PEKECHHOM MPOCTPAHCTBE.

Habnronenue aBwkeHusl Tejla, OPOIICHHOTO TMOJA YyIioM K TOPU3OHTY U
FOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

HanpagneHnne ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PAaBHBIE MPOMEXKYTKHM BPEMEHM MpPU PaBHOYCKOPEHHOM
JIBWKEHUH C HAYAJIBHOW CKOPOCTHIO, PABHOW HYJIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoii 3akon HetoToHa 1151
MatepuaibHOM TOUKH. TpeTuii 3akoH HproTOHA /1711 MaTepUalIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (moxosi, CKoiamkeHusi, kauenus). Cuma tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cCuibl OTHOCUTEIBHO OcH BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: IOAIIUITHUKM,
JBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropotii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 6 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbC cuinbl M U3MEHEHUE UMIYJbCa Tela. 3aKOH COXPAHEHUS HMITyJbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. Teopema 00 HM3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nedopMupoBaHHON NPYKUHBL. [loTeHIIMaNbHAS Y)HEPTUS Tela BOJIU3U MOBEPXHOCTHU
3eMIu.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIUAJIbHBIX CUJI C U3MEHEHUEM MEXAHUUECKOW IHEPTUU CUCTEMBI TeJl. 3aKOH
COXpPAaHEHHUSI MEXaHUYECKOU YHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW IHEPTUU
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIIBIX TEJI U OOBSICHEHHNE CBOMCTB BEIIECTBA HA OCHOBE ITUX Mojieei. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temmneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HAcaNTbHOrO ra3za. AOCONIOTHAas TeMiepaTypa Kak Mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KianeipoHa.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BelecTBa. ['paduueckoe mpencTaBleHHE H3OMPOLECCOB: H30TEPMaA, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiThl 10 1M PY3UH )KUIKOCTEH U Tra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. OcHosbt mepmoouHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHUE. Y JebHAs TEIUIOEMKOCTH BEIIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmoaunamuku. HeoOpatumMocTh MpoLiecCOB B IPUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBUS. DKOJIOTMYECKUE MPOOIIEMBbI TEIIOIHEPTrEeTUKH.



TexHudueckne yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JBUraTelb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOJUIBbHUK, KOHIULIHOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpPEHHEW SHEpruu Tejla MpPH COBEPLIEHUU PadOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JEMCTBHEM CXATOro BO3[yXa, HarpeBaHue 3pupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnbIT o a1abaTHOMY PaCIIMPEHHIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATENsl BHYTPEHHETO CrOpaHusl, pEaKTUBHOTO
JBUTATEIIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. Pazoevie nepexoonl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kureHue. AOCONIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh Bo3ayxa. HacellieHHbId nap. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctamioB. Kunkue kpucrtamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaJuIM3alys. Y enpHas TerioTa miasieHus. CyonnManus.

VYpaBHeHue TemioBoro OanaHca.

TexHnueckne yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHE: TUIPOMETpP H
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTMH IOJy4YEHHs] COBPEMEHHBIX MaTEpPHUAJIOB, B
TOM YHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBILIEHHBIX NIAPOB.

Kunenue npy NOHM>KEHHOM JJaBJICHUU.

Crioco0bl U3MEpEeHHs BIaKHOCTH.

Habmronenune HarpeBaHust U MJIaBJIEHUS KPUCTAUIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenne 0OTHOCUTEIBbHOM BIAXXHOCTH BO3yXa.

Paznen 4. JinekTpoAMHAMHUKA
Tema 1. dnekmpocmamuka
DnekTpu3anus Tei. DIeKTpruuecKui 3apsi. J{Ba Buaa s31eKTpUYECKUX 3apsiI0B.
[IpoBoAHMKM,  JUANEKTPUKHM U TOJYNPOBOAHUKH. 3aKOH  COXpPAHEHUS
ANEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUIN 3apsiI.
Onektpuueckoe 1mone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHumn



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabota cun anekTpocraruueckoro noss. [loreniuan. Pa3HocTh NOTEHITMATIOB.
[IpoBOJHMKH W AWAPNEKTPUKH B AJIEKTPOCTATUYECKOM TMoje. [(udnekTpuyeckas
MPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHME: DIIEKTPOCKOII,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEI.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DIEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHuUE.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTUYECKASA TUCCOUHUALMA. DIEKTPOIIN3S.



DIIEKTpUUYECKUI TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA JTUO/I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepHUaia.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[IpsmMoe wu3MepeHue dIEKTpOABWKYLIEH cuibl. KOpoTkoe 3ambIKaHue
raJbBaHUYECKOr0 AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsal U IpOBOAUMMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUA: SIBICHUE, HAay4HbIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOosa, ux rpauku ¥ CBONCTBA, TPUTOHOMETpHUUYECKHE (HYHKITUU:
CHUHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOXKAECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

Buonoeusa: MexaHn4eckoe IBWKEHHE B >KMBOW mpupoze, Auddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BUJIbI TEIJIONEPENAUyH, TETIOBOE PABHOBECHUE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: DUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIllECTBA, MOJIIPHAsI Macca, TeIIOBbIE CBOMCTBA TBEP/IBIX T, )KUAKOCTEN U T'a30B,



DNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJHUTHYECKAs  JUCCOLMALNA,
rajbBaHUKa.

l'eocpacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET M JApPYrHe), JIBUraTreilb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN MIPUHTED, AIEKTPOHATPEBATEIbHBIE npuOopHl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[TocTtosiHHBIE MAarHuTHl. B3anMoieiicTBUE MOCTOSTHHBIX MArHUTOB. MarHuTHoe
nosie. Bektop MaruHuTHON UHAYKUMU. [[pUHIUIT CynepHIO3UIIMM MarHUTHBIX TMOJIEH.
JluHMM MarHuTHOM WHAYKIUH. KapTWHa JWMHUMA MArHUTHOM WHAYKIIMW IOJISI
MNOCTOSIHHBIX MAarHUTOB.

MaruutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHuTHOTO TOJI JJMHHOTO MPSIMOTO IMPOBOJHUMKA M 3aMKHYTOTO KOJBLEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT Dpctena. BzaumoaencTeiue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HallpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SlBneHne BIIEKTPOMAarHUTHOW WHAYKOMH. [loTOK BEKTOpa MArHUTHOM
UHIYKIUA. OJIEKTPOABMXKYIIASA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuun Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIH HJIEMEHTAPHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2NEKTPOMAarHUTHOW WHYKIIUY.

IIpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABMKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue 1eCTBUS NOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. Kone0anus v BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnas  cucrtema.  CBOOOAHBIE  MEXaHMYECKHE  KoOJeOaHUs.
Napmonnyeckue konebanus. Ilepuon, yacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUNd MAasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenbubiit koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMU  KoJeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaroMUX KojieOaHUsX. BBIHYKIEHHBIE MEXaHUYECKHUE
KosneOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMArHUTHBIE KOJICOaHN.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHJIbI TOKa M
HaIPSKEHUS.

Tpanchopmarop. I[IponsBoacTBo, mepenada U MOTPEOICHUE DIECKTPUICCKOM
SHEPIruMu. DKOJOrMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, JJUHUH JIEKTPOIIEpeaay.

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJjieOaTeIbHOM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPsDKEHUS] OT BPEMEHM) ISt
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTH MepUOAa MajbIX KOJeOaHHUM Ipy3a Ha HUTH OT
JUTMHBI HUTH U Macchl Ipy3a.

HccnenoBanue nepeMeHHOr0 TOKA B LIEMU U3 MOCJIEIOBATENBHO COETMHEHHBIX
KOHJEHCaTopa, KaTyIIKH U pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJHBI, yciioBus pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u nugpaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS M3IYYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanust BektopoB E, B, V B anexkrpomarautHoit BonHe. CBoiiCcTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3alus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[Mkana >MeKTpOMarHUTHBIX BOJH. [IpuMeHeHue 3JeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMTIBI paguOCBsI3U U TeleBUACHUS. Paguonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHnueckue yCTpoicTBA M MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasl JAMArHOCTUKA B TEXHUKE W MEAULMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPETOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepennnu u qudpakiiny MEXaHUIECKUX BOJIH.

3BYKOBOM PE30HAHC.

Habmronenne cBsA3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TIPEIIOMIIEHHUE,
noJispu3anus, 1upaxius, HHTepdepeHuns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOU cpexne. JIyu ceera. TouedHbIi HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeNb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

Coluparoiue u paccerBaroue JUH3bI. ToHKast TuH3a. DOKYCHOE PacCTOsTHUE
U ONTHYECKasi cuia TOHKOW JuH3bl. [locTpoeHne n3o0pakeHuii B cOOMparomux u
pacceuBaroux JuH3ax. PopMyra TOHKOU JIMH3bL. Y BEJIUUEHUE, 1aBAEMOE JIMH30i1.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
YcnoBuss HaOMOICHUS MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpPEHIIMOHHON
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHKOB.

Hudpakuus cBeta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOICHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpPaKIUOHHYIO PEIIETKY.

[Tonstpuzanus ceera.

TexHuueckne ycTpoWCTBA M NPAKTUUECKOE TMPUMEHEHUE: OYKH, JyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMOMHEWHOE paACpOCTPAHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTuaeckue mpuOopHI.

[TonHOe BHyTpeHHEE OTpaxkeHue. Moenb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKEHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHnm cBeTa.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO PU3MBI.

[TomyueHne ciekTpa ¢ MOMOIIBIO THPPAKITHOHHONW PEIIETKH.

HabGmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomwi

N3mepenue nokazaresns NpeJoMICHUs CTEKIIA.



HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznes 6. OcHOBBI CIeMAIBLHON TEOPUH OTHOCUTEJIbHOCTH
I'paHuLibl IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTyiarsl crienuanbHON
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTb MOJYJISI CKOPOCTH CBETAa B BaKyyMe,
MPUHIIMIT OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHNE BPEMEHU U COKpalICHUE
JUTUHBI.
DOHeprus U UMIYJIbC PEAATUBUCTCKOW YACTHIIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®otonbl. Dopmyna [lnanka cBs3u sHEprun (PoTOHA ¢ €r0 YACTOTOM. DHEPrus
U UMITyJIbC (DOTOHA.
OtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3akOHBI

doToaddexra. YpaBHenue DiHmTerHa st pororddekra. «KpacHas rpaHuiia
doTorddexra.

JaBnenue ceera. Onwitel I11. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckre ycTpoicTBAa W MNPAKTHUUECKOE TNPUMEHEHHE: (OTOIIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTo3ddexra.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanetapnas mogmenp aroma. lloctynatel bopa. M3nydenume u mnormiomeHue
(GbOTOHOB TpW mMepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyrou. Bumawl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BonnoBbie cBoiicTBa yactul. Boaubl e bpoiis. KopnyckynisipHo-BOITHOBOM
Ty aJii3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu



Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenne nuHedyaThiX CIEKTPOB U3TyUYEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoakTuBHOCTH. OnbITHl Pe3epdop/a o onpeneaeHnto coctaBa paJuoakTUBHOTO
wanydyeHusi.  CoiictBa  anbda-, Oera-, TramMma-uziydeHus.  BrusHue
PaJUOAKTUBHOCTU HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsaa sapa. MaccoBoe unciio sigpa. M30Tormsl.

Anbda-pacnan. DIEKTPOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnswiii peaktop. Tepmosnepubiii cunTe3. [IpoGiemMbl U TEPCIIEKTUBBI
AIEPHON SHEPreTUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHnaMeHTadbHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa U MPAKTUYECKOE NMPUMEHEHHE: JO3UMETp, KaMmepa
Buiibcona, siaepHbIi peakTop, aroMHas 6oMoa.

Jlemoncmpayuu

CUY€TynK HOHU3UPYIOIIHUX YACTHL.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3znen 8. JinemMeHTHI acTPOHOMUM H acTPOPU3NKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKiIagfHOE U MUPOBO33pEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBHOKCHHE.

CoJsHEUHAs cucTeMa.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHIa U 3BE3L.
3BE31bI, UX OCHOBHBIC XapAaKTEPUCTHUKH. JlMarpamMma «CIEKTPaJbHBIM KIacc —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» JJIsI 3BE3]] TJIAaBHOM IOCIIENOBAaTEIbHOCTH. BHyTpeHHEEe CTpoeHHE



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U dBoMonnu CoJHIA U
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBasapsl. YEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xab66ia. Pazberanue rajakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenusi HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHHUEM KOMIBIOTEPHBIX
NPUJIOKEHUMN I OnpeieNieHus MOJIOKEeHUSI HEOECHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Pons ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOU chepax qesaTeTbHOCTH YEI0BEKa, POJib U MECTO (PU3UKU U
aCTPOHOMHH B COBPEMEHHOW HAyYHOW KapTHHE MHpA, POJib (PU3MUECKOW TEOPUU B
(dbopMuUpOBaHUY MPEACTABICHUHN 0 GU3HUECKON KapTUHE MUPA, MECTO (HU3HUECKON
KapTUHBI MHpa B  O00IIEeM psay COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 Kilacce ocymiecTBIsIETCS C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SBJICHUE, HAy4HbId (akT, rumore3a, (u3MYecKass BEIUYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpEJICIICHHE TUIOMIAIN TIIOCKUX (puryp u 00bEéMa Ted.

buonoeus: »>nekTpuueckue SBICHUS B JKUBOM NIpUpojae, KojeOaTeabHbIe
JNBH)KEHUS B )KMBOW NMPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJIMYECKasE CTPYKTYpa TBEPABIX
TEeJ, MEXaHU3Mbl 00pPa30BaHUS KPUCTAJUIMYECKON PEIIETKH, CIIEKTPaIbHBIN aHAIH3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€4Yb, pPAAAp, PAAUONPUEMHHK, TEIEBU30P,
anTeHHa, teiaedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OoTpakaTb T'OTOBHOCTh U CIOCOOHOCTH OOYyYaromIuxcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >XU3HEHHOTO
ONbITa M OMbITA JIEITEILHOCTH B MPOILIECCE peaiu3allMi OCHOBHBIX HaIpaBJICHUM
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIEYETOBEUECKMX T'YMAaHUCTUYECKUX |
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHU3allly;

YMEHHUE B3aUMOJIECTBOBATH C COLUATIBHBIMU UHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hOopMHUPOBAHHOCTh POCCUMCKON TPaKIaHCKON HICHTUIHOCTH, TATPUOTU3MA;

LIECHHOCTHOE OTHOILICHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIC B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYyIIero (GU3NYECKO HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:



MHTEPEC K pa3IMyHbIM cdepaMm npodecCHuOHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U caMOOOpPa30BaHUIO B 00JIACTH
(bU3UKHM HAa TPOTSHKEHUU BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JEUCTBUM B OKPYKAIOILIEH Cpelie HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OMbITa JEATEeIbHOCTH HKOJIOTMYECKOW HampaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4YeHHs (PU3UKH OCYIIECTBISATh MPOCKTHYIO M UCCIEA0BATENbCKYIO IEATEIbHOCTD
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHBIE YUeOHbIE J1eCTBUS
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEIbHO  (OPMYJNIMpPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAeisiTh ILENU ACATECIbHOCTH, 3a7aBaTh IapaMeTpbl U KPUTEPUU HUX
JIOCTHKCHHS,
BBIABJISITH 3aKOHOMEPHOCTM M  IPOTHUBOpPEYHS B  paccMaTpUBAEMbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEHICHHS MPOOJIEMBbI C YUETOM aHAIM3a HMEIOIIUXCS
MaTEpUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTbD, OLIEHUBATH COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJAMHUPOBATH 1 BBIMOJHIATH Pa0OTy B YCIOBUAX PEAIbHOTO, BUPTYAJIbHOTO
1 KOMOMHHMPOBAHHOTO B3aMMO/ICCTBHUS;
pa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieqoBaTeJIbCKUe 1eCTBUA .
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEH, KIIFOUYEBBIMU MOHSITUAMUA M METOJAAMH
bu3nUecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3Y €€ PEIIeHNs, HAaXOAUTh apryMEHTHI [Tl JOKa3aTeIbCTBA CBOMX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICITCITLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIIBUTATh HOBBIE UJIEH, MPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHMUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HaBBIKAMH TOJTy4YeHUs WHGOOpMAIUU (PU3UUECKOTO COIEPKaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSITEJILHO OCYILIECTBIATh TOUCK, aHaJU3,
CUCTEMATH3alMI0 W HMHTEPIPETAli0 MHGOPMAIMKU Pa3IMYHBIX BUIOB U (HOpM
IPEe/ICTaBIICHUS;

OILICHUBATh JIOCTOBEPHOCTh UH(OPMAINH;

UCTOJb30BaTh  CpPeICTBa HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTUW B PEIICHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOTI0IeHHEM TPeOOBaHUH SPrOHOMHUKH, TEXHUKHA O€30ITaCHOCTH, TUTUCHBI,
pecypcocOepexeHrs, MPaBOBBIX M AITHYCCKUX HOPM, HOpM HH(OpPMAIIMOHHON
0e301acHOCTH;

CO3/1aBaTh TEKCThl (U3NYECKOTO COACpPXKAHUS B Pa3IMUHBIX (opMmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIONpas ONTUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYILIECTBIIATH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIEITEIIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTbh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX JAEUCTBHM C y4€TOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YECHA KOJUUICKTUBA,

IIPUHAMATh  L€Id  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXAaTh pe3ylbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KaX/I0I0 yYaCTHUKA KOMAH bl B OOIIHA
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATErMYECKOE TOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
GU3MKH W acCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbD 3a PEUICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHHUIO OSPYIUIIMA B 0O0JACTH
(Gu3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaTENbHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMHU  TO3HABaTEIBHOW  pedeKkcud KakKk  OCO3HAHMS
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaAHUI;

WCIIOJIb30BaTh NMPUEMBI peieKCUu IJis OLICHKU CUTYallH, BHIOOpa BEPHOTO
peLICHUS;



YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO IPUHUMATh PEIICHUS M0 HUX
CHI)KCHHIO;

MPUHUMATh MOTHBBI W apTryMEHTBHl APYTHX TMPH aHAIU3E pPE3yIbTaTOB
TeSTEHHOCTH;

NPUHUMATH ceOsl, TOHUMAas CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaTOB
TESATEITBHOCTH;

NpU3HABATh CBOE MIPABO M MPABO APYTHX HA OIIHOKH.

B mporiecce TOCTKEHHS THYHOCTHBIX PE3YITATOB OCBOSHUS ITPOTrPAMMBI T10
buzuke s ypoBHS cpeaHero oOmero oOpa3oBaHHS Y O0OyYaromuxcs
COBEPIIECHCTBYETCS OMOIMOHATBLHBIH WUHTCIIJIEKT, TIPE IO Iar afoIHiA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIIETO CIIOCOOHOCTh ITOHUMATh CBOE SMOITMOHAIIBHOEC
COCTOSIHUE, BUJCTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIIMOHAILHOMN cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHMS, BKJIIOYAIONIETO CaMOKOHTPOJb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEJICHHE, CIOCOOHOCTh aJanTHPOBATHCA K
HMOIMOHATLHBIM U3MEHECHHUSIM M MPOSBIISATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO IeNd U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JIEHCTBOBATh MCXOHSl W3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh 3MOILIMOHATIBHOE COCTOSIHHE
IpYTHX, YYUTBIBATH €ro TPU OCYHIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 10 kiacce npeaMeTHbIE pe3yIbTaThl HAa 6a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa TMPHUMEpPAX pOJib U MecTo (Ppu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4yHOM KAPTUHBI MHUpPAa, B PA3BUTUHA COBPEMEHHOW TEXHHUKHA U
TE€XHOJIOTHH, B MPAKTUYECKOU I€ITEITbHOCTH JIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHas CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICATBHBIN Ta3, MOJAEIHN CTPOCHHMS Ta30B, )KUAKOCTEW W TBEPIABIX TEJ, TOUCUHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (PU3NYECKUX 3aay;

pacro3HaBaTh (pU3NUECKUe SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOU TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOANHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEITHOE IBUKEHUE,
CBOOOJHOE MAaJEHUE TeJ, JBMKEHHUE MO OKPYKHOCTU, MHEPLHUs, B3aUMOJEHCTBUE
ten, nuddys3us, OpOyHOBCKOE IBUKEHUE, CTPOEHUE KUIKOCTEH M TBEPABIX Tel,
U3MEHeHHe o0bEMa Tel MpU HarpeBaHUM (OXJIAKIEHUH), TEILUIOBOE PAaBHOBECHE,
UCIapeHue, KOHACHcAlMs, IUIABICHHE, KPUCTAIUIM3ALMS, KUIEHHE, BIIAXKHOCTh
BO3/lyXa, MOBBIIICHUE JIaBJICHUs ra3a MpPU €ro HarpeBaHUU B 3aKPBITOM COCYJE,
CBSI3b MEXIY MapaMeTpaMu COCTOSIHUSI ra3a B HU30IpoIeccax, dJIEKTPU3aLMs Tel,
B3aUMOJICHCTBUE 3aPA/I0B;

OMHUCHIBATh MEXAaHUYECKOE JIBI)KCHHUE, HCMONB3ysd (U3NYECKUE BEIIMYHUHBI:
KOOpJMHAaTa, IyTh, IEpEeMEIleHUe, CKOPOCTb, YCKOpEHHME, Macca Tena, CuJia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHI[MAIbHAs dHEPTUs, MeXaHU4YeCcKasl
pabora, MexaHMuYecKas MOIIHOCTb; NPHU ONUCAHUU TIPABHIBHO TPAKTOBATh
(bU3UYECKUIl CMBIC HCIOJIb3YEMbIX BEJIWYMH, UX OOO3HAUCHHS U E€IUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONIBb3Ysd (U3MYECKHEe BETUYMHBI: JaBIIEHWE Tra3a, TeMIeparypa, CpeIHss
KMHETHYECKasi SHEPTUsl XaOTHUYECKOTO JBWIKCHHSI MOJICKYJI, CpPeIHEKBaApaTHUUHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHMYHMH, UX
0o0O3HAaUeHUsT W EAUHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOLIUE JIAHHYIO
(Gu3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJIeHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYEeCKUe BEIUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUYECKOE MOJIe, HANPSKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MMOTEHIIMAJIOB;
IpU OINWCAaHWW TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT HCIOIB3YEMbIX
BEITMYMH, WX OOO3HAYEHUS W EIMHUIIBI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHAMM3UPOBATh (PU3NUYECKHE TMPOIECCHl U SBICHUSA, WCIONB3YsS (PU3NYECKHE
3aKOHBI W MIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHLHUIT CYNEPINO3UIUN CHUJI, MPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHCHUS
ANEKTPUYECKOro 3apsiia, 3akoH KymoHa, mpu 3TOM pa3nuyarh CJIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BbIpaXEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



O0OBSCHATH OCHOBHBIC TIPUHIIHIIBI ICHCTBUS MAIIIUH, PUOOPOB M TEXHHUECKUX
YCTPOMCTB; pa3nnuyaTh YCJIOBUS UX 0€30MaCHOI0 MCIOJIb30BaHUs B MOBCEIHEBHOM
KU3HU;

BBITIOJIHSITh JKCIIEPUMEHTHI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBaTh NpodiieMy/3aauy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY W3 MPEIJIOKEHHOTO 000PY/I0BaHUS, TPOBOJIUTH ONBIT U (POPMYITUPOBATH
BBIBOJIBL;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(dbUKCUPOBaTh PE3YIBTATHI OJYYCHHON 3aBUCUMOCTH (PU3MUECKUX BEJIUYUH B BHUJIC
TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCISI0BAHNS,

coOJiro1aTh MpaBmwia 0E30MacHOro TpyjAa MPU MPOBEIACHUN MCCICAOBAHHUMA B
paMKax ydeOHOTO DJKCIEPUMEHTa, Y4eOHO-HUCCIEIOBATEILCKONM U MPOEKTHOU
JESATeTbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PU3MUYECKHE 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHaJN3a YCJIOBUA 3aJa4H
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NUYECKUE BENTUYUHBI U (POPMYIIBI,
HEOoOXOUMBbIE ISl €€ pellieHus, MPOBOJAUTh PACUETHl U OLIEHUBATh PEATbHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4M: BHICTPAUBAThH JJOTMUECKH HEMPOTUBOPEUHBYIO
[IEMOYKY PACCYXKICHHM C ONMOpPOM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nvecKue SBICHUS;

MCIIOJIb30BaTh IIPH PEIIEHNN YI€OHBIX 33]1a4 COBPEMEHHbIE HH(POPMAITMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMU U TPEACTABICHUS
y4eOHOW W HAy4YHO-TIOMYJISApHON WHGOPMAINK, TOIYYCHHOM W3 Pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYy4aeMyI0 HHPOPMAITHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, 00BbSICHEHHE MTPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKHU
U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKIE 3HAHUS TI0 (PU3MKE B MOBCETHEBHOM KU3HU JIIIS
oOecrieueHus 0€30MaCHOCTH TMPU OOpalieHuu ¢ TpPHOOpaMu M TEXHUUYECKUMH
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJE;



paboTaTh B TpyHIe C BBIIOJHEHUEM pPa3IUYHbIX COLUAJIBHBIX pOJIEH,
IUIAaHUPOBATh padOTy TpYyNIbl, PALUMOHAIBHO pACHpPEleisITh OOA3aHHOCTH H
IUIAHUPOBAThH JIEATEIbHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBATHO OLICHUBATH
BKJIJl K&KJIOT0 U3 YYACTHUKOB IPYMIIbI B PEIIEHUE pacCMaTPpUBAEMOM P OOIEMBI.

K koHny 00yuenus B 11 kiacce npemMeTHbIe pe3yJbTaTbl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX poJib U MeCTO (Ppu3uku B (HOPMUPOBAHHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKHU WU
TEXHOJIOTMH, B MPAKTUYECKOM NEATEIBHOCTH JIIOAEH, LENOCTHOCTh U €IMHCTBO
(¢u3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TpaHUIbl TPUMEHEHHS HU3YYEHHBIX (QU3NUYECKUX MOJeNei:
TOUCYHBIN ANEKTPUUECKHUI 3apsijl, Jyd CBETa, TOUCUHBIM MCTOUYHUK CBETA, A/lepHas
MOJIeNIb aTOMa, HYKJIIOHHAas MOJeNb aTOMHOIO sipa MpU peuieHUuH (PU3NYECKUX
3a1ay;

pacno3HaBaTh (pu3nyeckue ABJICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (DMBMKU: DIIEKTPUUYECKas MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JAECHCTBUS TOKA, B3aUMOJIEHCTBUE
MarHuTOB, OJEKTPOMATHUTHAs WMHAYKIMS, JACHCTBME MArHUTHOrO TIONS HAa
IPOBOJHUK C TOKOM M JBHXKYIIMICS 3apsiji, 3J€KTPOMAarHUTHbIE KOJEOAHUS U
BOJIHBI, NPSAMOJUHEHHOE PpacIpOCTPAHEHHE CBETA, OTPAKEHHUE, IPEIOMIICHHE,
uHTeppepeHurs, audpakuus U MOIIpU3alMsg  CBETa, JAUCIEpPCUs  CBETa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHENYAaTOro CHIEKTpa aroMa BOJOpPOAA, €CTECTBEHHass W HCKYCCTBEHHAs
PaAMOaKTUBHOCTb;

ONMCHIBATh W3YYECHHBIE CBOMCTBA BEIIECTBA (IJIEKTPUYECKUE, MAarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  NPOBOAUMOCTb  pa3JIMUHBIX  Cped) W
AJIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI), HCIOJB3YSA (PU3NUYECKHE BEIMYUHBI:
ANEKTPUYECKUI 3apsll, CHJIA TOKA, 3JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
COIIPOTUBJICHHE, PAa3HOCTh MOTEHLHMAJIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
MHAYKIOUS MarHATHOroO Imouisl, cuwia Awmrmepa, cuia JlopeHna, WHIYKTMBHOCTB
KATYIIK{, 3HEPIUsl 3JEKTPUYECKOr0 M MArHUTHOIO IOJIEH, MEPUOA U 4YacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apsd]l U cuja TOoKa B IIpolecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KojeOaHu#, (QOKYCHOE pacCTOSHUE W
ONTUYECKAs] CHUJIA JIMH3bI, NPU ONHCAHUM MPABUIBHO TPAKTOBATh (PUINYECKHI
CMBICT HCIOJNB3YyEeMbIX BEIMYMH, UX OOO3HAYEHWs M EIWHUIBI, YyKa3bIBaTh
(GopMyIIbl, CBSI3BIBAIOIINE TaHHYIO (PU3MUECKYIO BETUUHUHY C IPYTUMHU BEINIMHAMU;

ONMCHIBATh H3YYEHHBbIE KBAaHTOBBIE SIBICHHMS M IPOLECCHI, HCIOJIb3YS
(u3HuecKkre BEIWYUHBI: CKOPOCTh AJIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETA, SHEPTUsl U UMITYJIbC (DOTOHA, NEPUOJ MOTypacnana, YHEPrus CBA3U



aTOMHBIX SIEP, TPU OINMCAHWW TPABUIBLHO TPAKTOBATh (DU3UUECKUN CMBICI
UCITOJIb3YeMbIX BEJIMYWH, WX OOO3HAYCHHUS W CIWHMWIIBI, YKa3bIBaTh (DOPMYIIHI,
CBS3BIBAIOIINE JIAHHYI0 (U3WUYECKYI0 BEIWYMHY C JAPYTHMH BEJITUYHMHAMH,
BBIYHCIISATH 3HAYCHHUE (PU3NUCCKON BETMIMHBL

aHAM3UPOBATh (PU3MUYECKHUE TMPOIECCH M SBICHUS, UCTONB3Yys (pu3ndeckue
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOTO U MapayieIbHOTO
COCOMHEHUS IPOBOJHUKOB, 3aKOoH Jkoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WHIYKITUHU, 3aKOH TPSIMOJUHEHHOTO PacIpOCTPAHCHHS CBETa, 3aKOHBI OTPAKCHHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIITeWHa ans gororddexra,
3aKOH COXPAaHEHHWs JHEPrUH, 3aKOH COXpPaHEHUS HMITYJbCa, 3aKOH COXpaHEHUS
AIIEKTPUUECKOr0 3apsAjia, 3aKOH COXPAaHEHHs MacCOBOIO 4Hcia, moctynatsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €r0 MaTeMaTU4YeCKOE BBIpAKEHUE U YCIOBUS (TpaHHIIBI, 00IacTH)
PUMEHHUMOCTH;

OTpEEIISITh HAIIPABJICHUE BEKTOPA MHIYKIIMA MarHUTHOTO ITOJIsI TPOBOHUKA
C TOKOM, cujibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOMW JIMH30M;

BBIMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IIPOIIECCOB C HCIOJIb30BAHUEM TNPSIMBIX W KOCBEHHBIX H3MEPEHHI: MpU STOM
dbopmynupoBaTh MpoodIeMy/3a1auy U TUIIOTE3y YU4EOHOTO AKCIIEPUMEHTA, COOUPATH
YCTAaHOBKY U3 MPEIOAKEHHOTO 000PY10BaHMUs, IPOBOJIUTH OTBIT U POPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIE MU3MEPEHUS] (PU3NUECKUX BEIUYHH, TTPH
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOIH30BAHUEM MPSMBIX
W3MEpPEHUl: TPH ATOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3yJIbTaThI
MOJIYYCHHONW 3aBUCUMOCTH (M3MUYECKUX BEJIMYMH B BHUJAE TaOIUI] ¥ TPadUKOB,
JIeNaTh BBIBOIBI 10 Pe3yIbTaTaM UCCIICIOBAHMUS,;

coOmoaTh mpaBuiia 0€30MaCHOTO TPyAa MPH MPOBEACHUHM WCCIEIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON M TPOEKTHOU
JESTENHHOCTH C WCIIOIh30BAHUEM H3MEPHUTENIBHBIX YCTPOUCTB M 1abOOPaTOPHOTO
000pyT0BaHMS;

pemaTth pacy€THblE 3aJaydl C SBHO 33aJaHHOM (HU3UYECKOW MOJIEIbIO,
UCIIOJNIb3YS (PM3MYECKHE 3aKOHBI U TPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4H
BEIOWpATh (DU3UYECKYIO MOJEIb, BBICIATh (PU3NUECKUE BEIMYUHBI U (OPMYIIHI,
HEoOXomuMbIe TIJIsi €€ PEeIIeHUs, TMPOBOJNTH PAcUEThl U OICHWBATH PEATHHOCTH
MOJIYYCHHOT'0 3HAYCHUS (PU3HUECKON BEITMINHBI,



pelaTh KaYeCTBEHHBIE 3a/1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIETIOYKY pACCYKICHUU C OIOPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3nvecKue sIBICHUs;

MCII0JIb30BaTh ITPU PEILICHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIUOHHBIE
TEXHOJIOTUU I IOUCKA, CTPYKTYPUPOBAHUA, UHTEPIPETALMU U INPEACTABICHUA
y4eOHOM M HAY4YHO-TIOMYJSIPHOM HMHQOpPMalUM, TMOJYYEHHOH U3 pa3InYHbIX
MCTOYHUKOB, KPUTHYECKH aHAIU3UPOBATH MMOTYyYaEMyI0 HH(POPMAIIHIO;

OOBSACHATh NPUHIUIBI ACHCTBUS MAIIUH, MOPUOOPOB MU TEXHUYECKHUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIECCOB OKPYXKAIOLIEIO0 MHUpPa, B PAa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS 110 (PU3KKE B MOBCETHEBHOM KU3HU JJIS
oOecrieueHus: 0€30MacHOCTH MpU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMH
YCTPOMCTBAMU, JIJIsl COXPAHEHUS 37I0POBBSI M COOJIOJEHUS HOPM 3KOJOTUYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH CpelIe;

pabotaTh B TpyNIie C BBINOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJEH,
IUIaHUPOBaTh PAa0OTy TPYMNMbl, PALUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJIeKBATHO OLICHUBATH
BKJIa/1 K&KJIOT0 U3 YYaCTHUKOB I'PYMIIbI B PEILIEHUE pacCMaTpUBAaEMOi MPoOIeMBbl.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 o 2
FISHICA T METOJRT HAYAHOTO TOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6moreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
AKOHBL COXPAHCHI B MEXAIIHIe https://m.edso0.ru/7f41bf72
Hroro mo pazgeny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJMHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEPMO/MHAMMKH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznen 4. DJIEKTPOAUHAMMUKA
bub6mmoreka [{OK
4.1 3 10
HICKIpOCTaTHa https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKkTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznea 1. JIEKTPOJINHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHW4ecKHe U JIEKTPOMarHuTHHIE 9 1 bubmuorexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4ecKue U JIEKTPOMArHuTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI cieUanbHON TEOPUHU 4 1 bubnnoreka [JOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEHTHl KBAHTOBOU ONITUKH 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 C 4
TPOCHUE aTOMa https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.3 A 5
TOMHO®C SIPO https.//m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3/I§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(;;ig r(L:/I;f41097c
Hroro mo pazgeny 4
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoxa Konrpoasubie | IlpakTuueckue HppoEkic
Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI pecypest

1 ®usuka — Hayka o npupoje. Hayunsie 1 bubnuotexa [JOK
METO/Ibl IO3HAHMS OKPYKAKOLIET0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B popmMupoBaHun

2 COBPEMEHHOM HAYYHOU KapTHUHBI MHpPA, B 1 Bubamorexa [IOK

. . https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
MexaHndeckoe JBHKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO 1 bubnuorexa [JOK
nBrokeHud. [lepemenienne, CKOpocCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpPHOE TPAMOIMHEWHOE JIBIYKCHHE 1 bubmorexa [TOK

https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJTMHEWHOE 1 bubnuorexa [JOK
JIIBIDKECHUE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majienre. Y CKoOpeHue 1 bubmuoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc

7 KpuonuneitHoe nBuxenue. /[prxenue 1 bubnuoreka [JOK
MaTepuaIbHON TOYKHU M0 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[IpuHuun otHOCUTENbHOCTHU ["anunest. ) BuGmorexa LIOK

8 WNuepuunanesHblie cuctemsbl oTcuera. [lepBoiit 1

3akoH Hprorona

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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https://m.edsoo.ru/ff0c39cc
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Macca tena. Cuia. [IpuHuun cynepno3unuu

9 cwit. Bropou 3akon HerotoHa jyis bubamorexa LOK
. https://m.edsoo.ru/ff0c3be8
MaTepuaIbHOU TOUKU
10 Tperun 3akoH Hpr0TOHA 1711 MaTEepUAIIBHBIX bubnuorexa [JOK
TOYEK https://m.edsoo.ru/ffOc3be8
11 3akoH BceMHpHOTO TsaroteHus. Cumia bubnuotexa [JOK
TsKecTu. [lepBasg KocMudeckas CKOpOCTh https://m.edsoo.ru/ff0c3d00
bubmmoreka [{OK
12 Cuna ynpyroctu. 3akon ['yka. Bec tena htts://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koagdumment tpenns. Cuna
13 conpOTiBneHHsI npql)/l(anHmeHm/II) Tea B brbmorexa [IOK
https://m.edsoo.ru/ff0c3f76
KUJIKOCTH WM Ta3e
[TocTymarensHOE 1 BpaIliaTebHOE
14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmeHT cunsl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
Nmnynbc maTepuaabHOM TOYKH, CUCTEMBI
15 MaTepUalbHbIX TOYEK. VIMITyJIbC CUITBI. bubnuoreka [JOK
3aKOH cOXpaHEHHUs uMIlysbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
PaGota u mourHOCTh cuibl. Kunetnueckas
16 SHEPTHsl MaTepHaIbHOW Touku. Teopema 00 bubmmorexa [JOK
. https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKO SHEPTUU
[ToTenmmanesHas sueprus. [lorenunanpHas
17 SHEprus ynpyro neopMUpOBaHHOU bubnunoreka [JOK

NIPpYXUHBI. IloTenumnanpHas SHEpTUA TCJia
BOIIM3HU MMOBEPXHOCTU 3emum

https://m.edsoo.ru/ff0c461a
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HOTCHHI/IEUIBHBIC 1 HCTIOTCHIMAJIbHBIC CUJIBI.

CBs3b paGOTbI HCIIOTCHUIHMAJIbHBIX CUJI C

bu6mmoreka [IOK

18 M3MEHEHHUEM MEXaHUYECKOW SHEPTUU
p https://m.edsoo.ru/ff0c478c
CHUCTEMBI TeJI. 3aKOH COXPaHCHUS
MEXaHUYECKOU YHEPTUH
JlaboparopHas padota «lccrnenoanne
19 CBSI3U PabOTHI CUJIBI C U3MEHEHUEM bubnuotexa [JOK
MEXaHUYECKOM PHEPTUH Teja Ha PUMeEpe https://m.edsoo.ru/ff0d4dd0
PaCTSKEHHUS PE3UHOBOTO JKI'yTa»
KonTponbHas paborta no teme
20 «Kunemaruka. J[nHamuka. 3aKOHBI Bubamorexa [IOK
’ ' https://m.edsoo.ru/ff0c4b74
COXpaHEHUs B MEXaHUKE)
OcCHOBHBIE TIOJIOKEHUST MOJICKYIISIPHO-
21 KMHETHYecKoi Teopun. bpoyHoBcKoe Bubamorexa [IOK
PHH. HPOyH https://m.edsoo.ru/ffOc4dc2
newkenue. Juddysus
XapakTep ABUKEHUS U B3aUMOICUCTBUS
22 4acTHIl BemecTsa. Moieny CTpoeHus ra30B bubmmorexa LOK
N L p ’ https://m.edsoo.ru/ff0d4ddo
KUAKOCTEH U TBEPIBIX TET
23 Macca monekyn. KonnuecTBo BeliecTBa. bubnuoreka [JOK
[Toctrosinnas ABoraapo https://m.edsoo.ru/ff0d4dd0
24 TemnoBoe paBHOBecue. Temneparypa u eé bubnuorexa [JOK
n3mepenue. lkana temneparyp Llenbcust https://m.edsoo.ru/ff0d4dd0
o5 WUneanpusrii raz 8 MKT. OcHOBHOE bu6mmoreka [JOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TemIepaTypa Kak Mepa
26 CpelHEe KUHETUYECKON SHEPTUU JBUKEHUS bubnuoreka [JOK

MOJIEKYJl. YpaBHeHUEe MeHieneeBa-
Knaneitpona

https://m.edsoo.ru/ff0c511e
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bubmuoreka [IOK

27 3akoH [anbToHa. ['a30BbIE 3aKOHBI httos://m.edsoo.ru/ff0d4ddo
JlaboparopHas padota «Mccrnenoanme
28 3aBHCHMOCTH MEXIY ITapaMeTpaMu bubamorexa [OK
https://m.edsoo.ru/ff0d4dd0
COCTOSIHUS Pa3peKEHHOTO razay
29 N3onponeccel B HACATBHOM Ira3e U UX bubnuorexka [JOK
rpaguveckoe mpeICTaBIeHNue https://m.edsoo.ru/ff0c570e
BryTpeHnHss dHEeprus TepMOINHAMHYECKOU
30 CHUCTEMBI U CTIOCOOBI €€ N3MEHEHUSI. bubnuorexa [JOK
KonuuecTBo TemioTs u padota. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPTHsI OJTHOATOMHOTO HMJIeaTFHOTO Ta3a
bu6moreka [IOK
31 Bre Teruonepenan https://m.edsoo.ru/ff0c5c36
VenbHasg TEIIOEMKOCTE BEIIECTBA.
32 KonnuecTBo TETUIOTHI MpH TEIJIONepeaaye. Bu6mmorexa [IOK
. https://m.edsoo.ru/ff0c5c36
AnabaTHBIN MpoIecc
33 [TepBrIil 3aKOH TEPMOJUHAMHUKA U €TO bubnuoreka [IOK
MPUMEHEHHE K U30MpolIeccam https://m.edsoo.ru/ffOc5efc
34 Heo6patumocTh MpoIieccoB B MPUPOIE. bubnuorexa [JOK
BTopoii 3akOH TepMOIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpuniun nevicreus u KII/ TermoBoit bubmuoreka [JOK
MAaIlIUHbI https://m.edsoo.ru/ff0c600a
bubmuoreka [JOK
36 L Kapro w ero KIIL https://m.edsoo.ru/ff0d4dd0
DKosornyeckue npoodaemMbl bubnuoreka [IOK
37
TEIUIOOHEPTEeTUKHU https://m.edsoo.ru/ff0d4dd0
38 O6o6maromuii ypok «MolekynsapHas bubnmoreka [JOK

(I)I/I3I/IKa. OcHOBEI TCPMOJUHAMUKUN»

https://m.edsoo.ru/ff0c6938
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KonTtposnsHas paboTa o teme

bubnuorexa [IOK
39 «MonexynspHas ¢puznuka. OCHOBBI httos//m.e dSO(])_.[ru /06350
TEPMOAMHAMUKI
40 [TapooGpazoBaHue U KOHICHCAIHS. bubnuorexa [JOK
Hcnapenue u KureHne https://m.edsoo.ru/ff0c63b6
41 AOCO0THAs U OTHOCUTEIIbHAS BIIAXKHOCTD bubmmoreka [{OK
BO3ayxa. HacelleHHbIi nap https://m.edsoo.ru/ff0c64d8
Trepnoe Teno. Kpucrannmueckne u
42 amopdHbIe Tena. AHU30TPOIUSI CBOWCTB bubnuotexa [JOK
KpucTamwioB. JKuIKue KpUCTalIbI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUaIbl
43 [InaBnenue u KpucTaM3anus. Y aenbHas bu6moreka [IOK
TeruioTa miasieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6moreka [IOK
44 VYpaBHeHHE TEIIOBOTO OanaHca httos://m.edsoo.ru/ff0c6820
45 DIIeKTpU3aus Tell. DNEKTPUUECKUN 3apsi/l. bubnuoreka [IOK
JIBa BH1a SJIEKTPUUECKUX 3aPsI0B https://m.edsoo.ru/ff0c6bcc
[IpoBOTHUKY, AUANEKTPUKU U
46 r[:nynpOBouHHKH. 3aK(I:H COXpaHEHUS bubmmorexa [JOK
https://m.edsoo.ru/ffOc6bcc
ANIEKTPUYECKOTO 3apsia
47 B3aunmoneuncrsue 3apsioB. 3akoH KynoHa. bubnuoreka [JOK
TouyeyHbIN IEKTPUUECKUU 3apsif] https://m.edsoo.ru/ffOc6ced
Hanps>k€HHOCTB 3IIEKTPUUECKOTO TOJIA.
48 [IpuHIMT Cyneprno3uIuu IEKTPUUECKUX bubmorexa LIOK
. . https://m.edsoo.ru/ffOc6df2
noJseu. JIMHUK HanpsHKEHHOCTH
49 PaboTa cui 31eKTpoCTaTUYECKOro MoJIsl. bubnuoreka IIOK

Ilotennuman. Pa3HOCTE MOTEHIINAIOB

https://m.edsoo.ru/ff0c6f00
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HpOBO[[HI/IKI/I " JUSJICKTPUKU B

50 JIEKTPOCTATUYECKOM I10JIE. Bubnnotexa LIOK
https://m.edsoo.ru/ff0c7018
JusnexTpuueckasi IpOHUIIAEMOCTD
. bubnuorexa [JOK

o1 OnexrpoeéMkocTs. Konnencarop httos://m.edsoo.ru/f0c7126

59 Jlaboparopuas padota "M3mepenue 1 bubnuorexa [JOK
ANEKTPOEMKOCTH KOHJIeHCaTopa" https://m.edsoo.ru/ff0d4dd0

53 DNEeKTPOEMKOCTD MJIOCKOTO KOHJIEHCATOPA. bubnuotexa [JOK
DHeprus 3apsKEHHOr0 KOHAEHcaTopa https://m.edsoo.ru/ff0c72c0
[IpuHIKN NENCTBHS U IPUMEHEHHE

54 KOHJEHCATOPOB, KOMMUPOBAIBHOTO aIapara, bubnuorexa [JOK
CTPYMHOTO MPUHTEPA. DNEKTPOCTATUYECKAS https://m.edsoo.ru/ff0d4dd0
3amuTa. 3a3eMIIeHIe AIEKTPOpruOopoB
DIIEKTPUYECKHI TOK, YCIIOBUS €TI0
cymectBoBanus. [loctostHabIl TOK. Crita bubnuoreka [IOK

55
toka. Hanpsbxkenue. ConpoTuiieHHE. 3aKOH https://m.edsoo.ru/ff0d4dd0
Oma 114 y4acTka 1enu
[TocnenoBarensHOE, TapauieIbHOE,

56 CMEIIIAaHHOE COEAMHEHUE MPOBOIHUKOB. 05 bubnuoreka [JOK
JlaGopaTtopHnas pabora «3y4yeHue https://m.edsoo.ru/ff0c74f0
CMEIIAHHOTO COEMHEHHS PE3UCTOPOBY
3akon OMa 7151 IOJTHOM (3aMKHYTOM)
anekTpudeckoii nenu. Kopotkoe 3ambIkaHue. BuGmiorexa LOK

57 JlaboparopHnas padota «M3mepenne D/(C 0.5 htts://m.edsoo.ru/f0cTae0
HCTOYHHUKA TOKA M €0 BHYTPEHHETO
COTIPOTHUBIICHUS

58 DNEeKTpOHHAs MPOBOJAUMOCTb TBEPBIX bubnmoreka [JOK

METaJIJIOB. 3aBUCUMOCTh COIIPOTUBJICHU A

https://m.edsoo.ru/ff0d4dd0
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METaJUIOB OT TEMIIEPATYPHI.
CBepXxnpoBOIUMOCTb

[TonynpoBOAHUKH, UX COOCTBEHHAS U

bu6mmoreka [IOK

59 MpUMECHast MpoBouMOCTh. CBorcTBa P—N-
p POBOA P https://m.edsoo.ru/ff0c84ae
niepexoja. [loynmpoBoHUKOBBIE TPHUOOPHI
DNEeKTPUYECKUH TOK B PaCTBOpaX U
60 pacIiuiaBax 3JeKTPOJIMTOB. bubnuorexa [JOK
DNEeKTPOTUTHIECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
KonTponbHas paborta o teme
61 «Onekrpocraruka. [locTossHHBIN bubnuotexa [JOK
AIEKTPUYECKUN TOK. TOKH B pa3iIuyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
DNeKTpUYECKUe MPUOOPHI U YCTPOMCTBA U UX
62 MpakTHieckoe npuMenenue. [lpapuna Bubmmorexa [IOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MacHOCTH
bu6mmoreka [IOK
63 O6o0maromuii ypok «JeKTpOJMHAMUKAY
THAIOTILH 7P PO https://m.edsoo.ru/ff0c88be
64 Peseprubiit ypok. KonTpoasHas pabora 1o bubnuoreka [JOK
Teme "DIeKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56
DIIEKTPUYECKUU TOK B ra3ax.
. . bubmuoreka [JOK
65 CaMOCTOATENbHBIW U HECAMOCTOSITENIbHBIH
https://m.edsoo.ru/ff0c84ae
pazpsan. Momnuus. [1nazma
66 DNEeKTpUYECKUH TOK B Bakyyme. CBOHCTBA bubnuoreka [JOK
JJIEKTPOHHBIX IIyYKOB https://m.edsoo.ru/ff0d4dd0
67 PaGoTta 1 MOIITHOCTB ANEKTPUUIECKOTO TOKA. bubnuoreka [JOK

3akoH Jlxoynsa-Jlenna

https://m.edsoo.ru/ff0c7838



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0c7838

68 PesepBHeIit ypok. O6o0maromuii ypox 1o 1 bubnmoreka [JOK
temam 10 kinacca https://m.edsoo.ru/ff0c8f6c
OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68



https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
uudpoBbIie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue op
Bcero oOpa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
[TocTOsIHHBIC MAarHUTHI M KX
1 B3aumMoaeiicTere. MarautHoe nose. Bektop 1 bubnuotexa [JOK
MAarHUTHON UHAYKIMH. JINHUM MarHUTHOM https://m.edso0.ru/ff0c9778
WHTYKITHHA
MarsuTHO€ T0JIe TPOBOTHHUKA C TOKOM.
2 OmnbiT Dpcrena. Bzaumoaercraue 1 bubmmorexa TOK
P i https://m.edsoo.ru/ff0c98fe
MIPOBOTHUKOB C TOKOM
3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnuoreka [IOK
MAarHUTHOTO MOJISl KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBHEe MarHUTHOTO TOJISI HA POBOJHUK C
4 tokoM. Cuita Amniepa. JlabopartopHas 1 1 bubnuorexa [JOK
pabora «VccnenoBanue nelCcTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOTO MarHuTa Ha paMKy C TOKOMY
JlelicTBME€ MarHMTHOTO TOJISI HA
5 JIBAK ¢S 3apsDKEeHHYIo yactuny. Cria 1 Eubmorexa HOK
IO P S0 4 https://m.edsoo.ru/ff0c9df4
Jlopenma. PaboTa cwbl Jlopenia
DOnexTpoMarHuTHast UHAYKIus. [ToTok
5 BEKTOpAa MarHuTHOM uHAyKunu. IC 1 bubnuoreka [JOK
WHJYKIUU. 3aKOH AJIEKTPOMArHUTHOM https://m.edsoo.ru/ffod4ddo
unaykuuu Papanes
7 JIaGopatopHas pabota «McciaenoBanue 1 1 bubnuorexa [IOK

SABJICHUA BHCKTpOMaFHI/ITHOﬁ HHAYKOUN»

https://m.edsoo.ru/ff0cal50
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NHayKTUBHOCTB. SIBIE€HME CAMOUHAYKIIUH.
O/1C caMOMHIYKIIMH. DHEPrUsi MAarHUTHOTO

bubnuoreka [IOK

8 IOJISI KATYILKH C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
rnose
TexHuueckue ycTpoucTBa U ux
MIPUMEHCHHE: TTIOCTOSTHHBIC MAarHUTHI,

9 AJIEKTPOMATrHUTHI, JIEKTPOIBUTATENb, brbmmorexa [OK

https://m.edsoo.ru/ff0d4dd0

YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIHOHHAS TIeYh

10 O6006maromuii ypok «MarautHoe mnose. bubnuoreka [JOK
DJIEKTpOMAarHuTHasE UHTYKIIHS https://m.edsoo.ru/ff0cab82

11 KonTtponbnas paborta o teme «MaruutHoe bubnuoreka [JOK
roje. DNEeKTPOMArHUTHAsT WH KLU https://m.edsoo.ru/ff0cad58
CB00OOgHBIE MEXaHUYECKHUE KOJICOAHM.

12 I"apmonnueckue koseOanus. Y paBHEHHE bubnuoreka [IOK
rapMOHHYECKHX KoJjiebanui. [IpeBpamenue https://m.edsoo.ru/ff0caf06
SHEpPruu
JlaboparopHnas padota «lccnegoBanue

13 3aBHCHMOCTH TIEPHOJIa MaJIbIX KOJIeOaHMA bubnuoreka [JOK
rpy3a Ha HUTH OT JIJTMHBI HUTU U MacCChl https://m.edsoo.ru/ff0d4dd0
rpy3a»
Konebarenbubid koHTYp. CBOOOAHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHus B UACaIbHOM

14 KoJie0aTeIbHOM KOHTYpE. AHAIOTHUS MEXTY bubmmorexa [JOK

https://m.edsoo.ru/ff0cb820

MEXaHUYECKUMU U AIIEKTPOMArHUTHBIMU
KoJeOaHUusAMHU
®opmyna ToMcoHa. 3aKOH COXpaHEHUS

15 SHEPrUM B UAeaTHHOM KOJIeOaTeIbHOM bubmmorexa [JOK

KOHTYpE

https://m.edsoo.ru/ffOcb9c4
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[IpencraBienue o 3aTyxaromuX KOJICOaHUSAX.
BrIHyXIeHHbIE MEXaHUYECKHE KOJIeOaHusI.

bubnuoreka [IOK

16 Pesonanc. BeiyxneHHbIE https://m.edsoo.ru/ff0cbb86
AJIEKTPOMArHUTHBIE KOJIeOaHus
[lepemennbIn Tok. CHHYCOUJAIbHBIN
17 IIEPEMEHHBIN TOK. MOIITHOCTh NEPEMEHHOTO bubnuorexa [JOK
TOKA. AMIUIUTYTHOE U JEUCTBYIOLIEE https://m.edsoo.ru/ffOcbd34
3HAYEHHUE CUJIbI TOKA U HANIPSHKEHUS
18 Tpanchopmarop. [IponsBoacTso, nepenaya bubnuorexa [JOK
1 OTpeOIECHNE AINEKTPHUIECKON SHEPT U https://m.edsoo.ru/ff0d4dd0
YCTpoHCTBO U MPaKTHYECKOE IPUMEHEHUE
19 AJIEKTPUYECKOTO 3BOHKA, F'€HEpaTopa Bubmmorexa [IOK
N https://m.edsoo.ru/ff0cc324
MIEPEMEHHOT0 TOKa, JIMHU 3J1eKTponepeaayd
DKOJIOTHYECKHE PUCKU TIPU MTPOU3BOJICTBE
20 aneKTpo3Hepruu. KynbTypa HCoib30BaHuUs bubmorexa [IOK
. https://m.edsoo.ru/ff0d4dd0
AJIEKTPOIHEPTUH B MOBCEAHEBHOU KU3HU
MexaHnyeckue BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuoa. Ckopocthb bubnuoreka [JOK
pacnpoCTpaHEeHUs U JIJTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[TonepeuHsie ¥ MPOIOIbHBIE BOJTHBI
29 3ByK. CKOpOCTb 3ByKa. ' pOMKOCTB 3BYKa. bubnuoreka [JOK
Bricota Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
93 DNEeKTPOMAarHUTHBIE BOJHBI, UX CBOWCTBA U bubnuorexa [IOK
ckopocTtb. [lIkana seKTpoMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpyHIMIBI PaIUOCBA3U U TEIEBUICHMUS. bubnuoreka [IOK
PazButue cpencts cBa3u. Pagnonokamnus https://m.edsoo.ru/ffod4ddo
25 KonTtposneHas padota «Konebanus u BOITHBI» Bubmmorexa LIOK

https://m.edsoo.ru/ffOcc6f8
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[IpssMOnIMHENHOE PacIIPOCTPAHEHHUE CBETA B

26 OJTHOPOAHOM cpene. TouedHbIi UCTOYHHUK Bubmnotexa LIOK
AHOPOL pese. https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OTtpakeHue cBeTa. 3aKOHBI OTPAKEHUS
27 CBTepTa [Toctpoenue n306 amefmn“B Bubmuorexa LIOK
' p P https://m.edsoo.ru/ffOcd4e0
IIJIOCKOM 3€pKajie
28 JlabopaTtopHnast pabota «lccnenoBanue bubnuotexa [JOK
CBOMCTB M300payKeHUH B JINH3aX» https://m.edsoo.ru/ff0d4dd0
Hucnepcus cseta. ClokHbII cocTaB 0€10ro
29 ceera. I[peT. JTabopaTopHas pabota bubmorexa HOK
' ’ patopHai p https://m.edsoo.ru/ff0d4dd0
«Habmroienne mucrepcuu cBeTay»
[Ipenominienne cBera. [lomHOE BHYTpEeHHEE
30 0Tp axenne. [IpenenbHbIN Yo n}c:f:{oro bubamorera LOK
P - P T https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaXKeHHUS
31 JlabopaTtopHas pabota «3mepenue bubnuoreka [IOK
MOKa3aTess MPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzsl. [locTpoenne n300pakeHMiA B JINH3E.
32 ®dopMyIia TOHKOU JIUH3BL. Y BEIUYCHHE bubmmorexa [JOK
pMy ' https://m.edsoo.ru/ffOcddle
JIUH3bI
33 Hurtepdepennus ceeta. udpakums crera. bubnuoreka [JOK
JudpakunoHHas penéTka https://m.edsoo.ru/ffOced22
34 [TonepedyHOCTH CBETOBBIX BOJIH. bubnunoreka [JOK
[Tonspuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTryeckue MpuOOPHI U YCTPOICTBA U bubnuoreka [JOK
yCIOBUS UX 0€30MacHOTO MPUMEHEHUS https://m.edsoo.ru/ff0d4dd0
['paHuIBl MPUMEHUMOCTH KIACCUYECKON
PArib! TP . bubmuoreka [JOK
36 MexaHukH. [locTynarsl cienuanabHOU

TCOPHUH OTHOCUTCIIbHOCTU

https://m.edsoo.ru/ff0cf862
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OTHOCHTENBHOCTh OJHOBPEMCHHOCTH.

bubnuoreka [IOK

37
3ameieHre BpeMEHHU U COKpAIlEHUE JJTUHbI https://m.edsoo.ru/ff0cfa42
DHeprus ¥ UMIYIbC PEISITHBUCTCKON
38 yacTunbl. CBA3b MACChI C SJHEPTUEH U bubnmorexa LOK
' p https://m.edsoo.ru/ff0cfc68
HUMITYJIECOM. DHEPTHsl IIOKOS
39 KonTtponsHas padora «Ontrka. OCHOBBI bubnuorexa [JOK
CIELUAJIbHON TEOPUU OTHOCHUTEIIBHOCTI https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. opmyna [Mnanka. DHeprus u bubnuoteka [JOK
UMITYJbC GOTOHA https://m.edsoo.ru/ff0cfel6
41 OTtkpeITHE U HccienoBanne Gpotodddekra. bubnuorexa [JOK
Omprter A. I'. CtoneroBa https://m.edsoo.ru/ffOcffc4
3akonbl poTodrpdexra. YpaBHeHUe
42 OunmrerHa s Gotoaddexra. «Kpachas Bubnmorexa [IOK
AP https://m.edsoo.ru/ff0d015e
rparuiay Gororddexra
43 JaBnerune cBeta. OnbiTel [1. H. JIeGenena. bubnuorexa [JOK
XHUMHAYECKOE ICUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue yCcTpoicTBa U MPaKTUYECKOE
44 MpUMEHEHHE: POTOIIEMEHT, POTOTATIUK bubmmorexa [JOK
P ' ’ A ’ https://m.edsoo.ru/ff0d4dd0
coJiHe4yHast OaTapes, CBETOIUO/T
45 Pemenne 3agau mo reme «91eMEHTHI bubnuoreka [JOK
KBAHTOBOM OMTHUKM https://m.edsoo.ru/ff0d0302
Monenb atoma TomcoHa. OTBITEL
46 Pezepdopna o paccesHuio 0-4acTu bubmorexa HOK
PROPA P H https://m.edsoo.ru/ff0d091a
[InanerapHas MoJeNb aToMa
47 [Tocrynatel bopa bubmorexa HOK

https://m.edsoo.ru/ff0dOafa
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Wzny4enue u norsomieHne GOTOHOB MPH

48 IIepexo/ie aTOMa € OJITHOTO YPOBHS SHEPIUU brbamorexa LOK
. https://m.edsoo.ru/ffOdOafa
Ha Apyroui. Buasl criekTpos
BonoBrIe cBovicTBa yacTull. BoHEI e
49 bpownnsa. KopnyckynsapHO-BOJIHOBOU bubnuorexa [JOK
nyanu3Mm. CIIOHTaHHOE M BBIHYXKJIEHHOE https://m.edsoo.ru/ff0d0ca8
U3JTy4yeHue
OTKpBITHE PaTMOAKTUBHOCTH. OTIBITHI
50 Pezepdopna o onpeneneHuo cocrasa bubmorexa HOK
https://m.edsoo.ru/ff0d0fd2
PaIOaKTHBHOTO M3ITYICHUS
CaomuicTBa anbda-, 6era-, raMmMa-u3IydeHusl.
51 Brnusinue paiioakTUBHOCTH Ha )KUBbIE bubmorexa LOK
https://m.edsoo.ru/ff0d4dd0
OpraHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA. M30TOMBIL.
59 Anbda-pacniag. DNEKTPOHHBIW U bubnuoreka [IOK
MMO3UTPOHHBIN OeTa-pacman. ['amma- https://m.edso0.ru/ff0d1162
W3JIy4eHUE
OHeprusi CBSA3U HYKJIOHOB B sijipe. SlnepHbie
53 peakuuu. Snepusid peaktop. [Ipodiemsl, bubnuoreka [JOK
MEPCIEKTUBBI, SKOJIOTHYECKUE ACTIEKThI https://m.edsoo.ru/ff0d1356
SIIEPHOU SHEPTETUKU
DneMeHTapHble YacTullbl. OTKpbITHE
MOo3UTpoHa. MeToabl HAOMIOACHUS U
54 PErucTpalmy 3J€MEHTAPHBIX YaCTHII. bubnunoreka [JOK
Kpyrabiii cton «®yHaameHTanbHbIe https://m.edsoo.ru/ff0d0e38
B3auMoJIeucTBUs. EnquHcTBO prusmueckon’
KapTUHBI MUPa
55 Oranbl pa3BuThs actpoHomuu. [Ipuknannoe bubnmnoreka [JOK

1 MUPOBO33PCHYCCKOC 3HAUCHUC

https://m.edsoo.ru/ff0d4dd0
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actpoHomMuHu. Bua 3B€31H0TO Heda.
Co3zBe3nus, spKue 3BE31bl, IIAHETHI, UX
BuuMoce JBkeHnre. CollHeUHAas cucTeMa

Conure. ComHeuHas akTUBHOCTE. VICTOYHUK

bu6mmoreka [IOK

% sHepruu CoJIHIIA U 3BE3]T https://m.edsoo.ru/ff0d4dd0
3BE3/1bl, UX OCHOBHbBIE XapaAKTEPUCTHKHU.
3BE3/1bI TJIABHOM MOCIIEI0BATEILHOCTH.
S7 Buyrpennee ctpoenune 38€31. COBpeMEHHbBIE bubmorexa HOK
https://m.edsoo.ru/ff0d4dd0
MIPEACTABICHUS O TIPOUCXOKICHUU U
spostrory CoJTHIA U 3BE3]Q
Mneunsin [1yre — Hama ['anakTuka.
58 Tlonoxxenue u nBukenne CoiHIIa B bu6moreka [IOK
lNamaktuke. ['anaktuku. YepHbIE ABIPHI B https://m.edsoo.ru/ff0d4dd0
Apax rajJaKkTHK
Bcenennas. Paz6eranue ramaktuk. Teopus
59 Bosnbmoro B3peiBa. PenmkroBoe uznydeHue. bubmorexa [OK
https://m.edsoo.ru/ff0d4dd0
MeraranakTuka
60 Hepemennsie mpo06iieMbl aCTpOHOMUHT bubmorexa HOK
https://m.edsoo.ru/ff0d4dd0
61 KonTtponbHas padoTa «1eMEeHTHI bubnuoreka [JOK
ACTPOHOMHUH U aCTPOPUIUKIY https://m.edsoo.ru/ff0d4dd0
O6o06maromuii ypok. Ponb dhusuku u
62 ACTPOHOMHUHU B 3KOHOMUYECKOH, bubnunoreka [JOK
TEXHOJIOTHYSCKOM, COIMAJIbHOM M 3THYECKON https://m.edsoo.ru/ff0d4dd0
cdepax AeaTenbHOCTH YelloBeKa
O606maromuit ypok. Ponb u 1i4eCT0 q)nfpncn Bu6morexa [IOK
63 1 aCTPOHOMMHU B COBPEMEHHOW HAy4YHOU

KapTHHE MHpa

https://m.edsoo.ru/ff0d4dd0
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Ob6o6maromuii ypok. Ponb puznueckoit

bubmuoreka [IOK

64 TEOPUHU B (b?pMHpOBaHI/II/I IIPEJICTaBICHUN O 1 https://m.edsoo.ru/ff0d4dd0
¢bu3nvecKkoil KapTHHE MUpPa
O6o06maromuii ypok. Mecto uznyeckoit

65 KapTUHBI MUpPa B OOIIEM PSTy COBPEMEHHBIX 1 bubnuorexa [JOK
€CTECTBEHHO-HAYYHBIX MPEJICTABICHUN O https://m.edsoo.ru/ff0d4dd0
IpUpoJie

66 PesepBHbIl ypok. MarautHoe noie. 1 bubnuorexa [JOK
DNeKTpOMarHuTHAsE MHIAYKLNS https://m.edsoo.ru/ff0d4dd0

67 PesepBHbIil ypok. Ontuka. OCHOBBI 1 bubnuoreka [JOK
CIELNAaJIbHON TEOPUN OTHOCHTEIBHOCTH https://m.edsoo.ru/ff0d4dd0

68 Pesepnbiit ypok. KBantoBas ¢usuka. 1 bubnuoreka [JOK
DneMEeHTHl aCTPOHOMUU U aCTPOPHU3UKU https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» Gusuka, 10 kinace/ Msikumes I'.4., Byxosues b.b., Corckuii H.H.; mon
penakmueit [laphentreBoit H.A. AxkinonepHoe o6mectBo «M3aaTeancTBO
«IIpocsewenue»

» dusuka, 11 kinace/ Msikumes I'.J1., Byxosues b.b., Yapyrun B.M.; non
penakmueit [laphentreBoit H.A. AkninonepHoe o61miectBo «M3natenbcTBo

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

*®dusuka, 10 kimace/ Msikumes .., Byxosues b.b., Corckuii H.H.; mon
penakmueit [lapdentreBoit

H.A. Akmmmonepnoe o6miectBo «M3marensctBo «lIpocBerienue»
*dusuka, 11 xracc/ Msxumes I'.JI., bByxosues b.b., Hapyrun B.M.; ox
penakmnueit [lapdentreBoit

H.A. AxunonepHoe o6mectBo «M3natensctBo «IIpocBemienne»

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6mmotexa [IOK https://m.edsoo.ru/ff0d4dd0






