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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 IUIAHUpPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca PU3nKU 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 MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKIIAJ 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 reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HO00pa3HBIX TEXHOJIOTUH B chepe SHEPreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
IIOJIYYEHHsI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBaMHU W Apyrux. M3ydeHwue
(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 ¢u3uku 11 ypOBHS CpeHero o0uiero oopa3oBaHus MOJI0XKEH
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
BOITPOCHI KJIACCUYECKOU, TaK U COBPEMEHHON (PUBUKHU.



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. EE peanuzanust mpeArnosiaraeT HCIOJb30BaHUE
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 LIUPOKUM KPYrOM TEXHHYECKUX M TEXHOJIOTMUECKHX MPHUIIOKEHUN HM3yUYEeHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM NpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHUEM TEXHHUKH M TEXHOJOTHH, a TakkKe 00CYXKICHHS
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, poiu (GyHIaAMEHTAIbHBIX 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 OpraHu3allid SKCIEPUMEHTAIBHOU ESITEIbHOCTH O00YyYaroluXcsl.
Jli1st 6a30BOrO ypoBHS Kypca (GU3UKU — 3TO UCTOIB30BAHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB M TAOOPATOPHBIX pabOT, KOTOPHIE B IPOTpaMMe
no Qusnke 0ObEIMHEHBI B OOIIMH CHHCOK YYCHHMYECKUX NMPAKTHUYECKHX PabdoT.
Boienenne B yka3zaHHOM TiepeyHe J1ab0paTOpHBIX paboT, MPOBOIUMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIIACTCS YYaCTHUKaMU 00pa3oBaTebHOTO IMpoliecca
UCXO/sl U3 OCOOCHHOCTEW IMJIaHMPOBAHHUS U OCHalleHHus kaOunera ¢usuku. [Ipu
3TOM OOecrneynuBaeTcsl OBJIaJeHUE OOYYaIOIIMMHUCS YMEHMSIMH IPOBOJUTH
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 33724 IPUOPUTETOM SIBIISIFOTCS 33J]a4H C SIBHO 33JIaHHOM
¢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 (PU3MYECKUX SBICHUM M TPOIECCOB B OKPY’KAIOLICH
XKU3HU, TpeOyrouue BblOOpa (U3MYECKOW Mojenu sl CUTyallud MpPaKTHKO-
OPUEHTUPOBAHHOTO XapakTepa.



B cootBerctBu ¢ TpedoBanuamu @PI'OC COO k MaTepuaibHO-TEXHUYECKOMY
oOecreyeHuto y4eOHoro mnporecca 0a3oBbI ypOBEHb Kypca (PU3MKHU HA YpOBHE
cpeaHero oOIero oO0pa3oBaHMsS MOKEH HM3Yy4aThCs B YCIOBHUSIX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSAX HHTEIPUPOBAHHOrO KaOWHETa MpPEAMETOB
€CTEeCTBEHHO-HAYYHOr0 LKKiIa. B xabuHeTe (PU3MKH JOKHO OBITH HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHUE [JIsi BBIMOJHEHUS YKa3aHHBIX B MporpamMme Mo
($u3KKe YUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

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

JlaGopatopHoe o0OOpyaOBaHUE [JIsi YYEHUYECKUX MPAKTUYECKUX padoT
dopMupyercst B BUI€ TEMaTHYECKUX KOMILJIEKTOB M OOECNeYrBaeTcs B pacyére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTHUyecKue KOMIUICKTHI
1abopaToOpHOro O00O0pYNOBaHUSA JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IIM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JabOpaTopHil.

OCHOBHBIMM LIETSIMU U3Yy4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBISIFOTCS:

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

e DPa3BUTHE NPEJCTABICHUN O HAYYHOM METOJIE MTO3HAHUS U (OPMUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHHS K OKPY>KaIOILUM SIBJICHUSIM;

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

e (dopMupOBaHHE YMEHUH OOBACHATH SBJICHHUA C HCHOJIb30BaHUEM
(¢u3nYecKuX 3HAaHUN U HAYIHBIX JI0Ka3aTEIbCTB;

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 TPUOOpETEeHHE CUCTEMBbI 3HaHUH 00 00IMMX (HU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHAX, BKIIOYAsl MEXAHHUKY, MOJEKYSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 37€MEHTHI aCTPOYU3HKY;

e (dopMHpOBaHHE YMEHUN TMPUMEHITh TEOPETHYECKHE 3HAHUS IS
OOBsicCHEHHsI (PU3MYECKUX SBICHUH B TPUPOAE U I HIPUHATUS
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 W MPUHIMUIIOB JEUCTBUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJIQJICHUE METOJAMH CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS U TPOBEACHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalv3a W HHTEpHpeTaruu uHOOpMaInH,
OTpeJIeNIeHHs] JOCTOBEPHOCTHU MOJIYYEHHOT'O pe3ysibTaTa;

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 HE/IEJNI0), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[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 00yJaroIIUXCS.



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 (U3NUECKUX SIBIEHUN M TpoleccoB. HaydyHble rumotessbl.
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 TIOCTOSIHHOM IO MOJYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHAS CKOPOCTb.
ITepuon m wactora obpameHus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHu4Yeckne YCTpOMCTBA M NPAKTUYECKOE IPUMEHECHUE: CHHIOMETP,
JIBUKCHUE CHAPAJIOB, IEMTHBIC U PEMEHHBIEC TIEPEIAYH.

Jlemoncmpayuu

Moaenb CUCTEMBI OTCUYETA, WIUIIOCTPALMs KMHEMATHUYECKUX XapaKTCPHUCTUK
JIBHDKCHUS.

[Ipeobpa3oBaHue IBMKCHUI C MCIIOIB30BAaHUEM IMPOCTHIX MEXaHU3MOB.

[TageHue Tenm B BO3AyXE U B PA3PEKECHHOM MPOCTPAHCTBE.

Habnrogenue nBwkeHUs Tejla, OPOIIEHHOTO TOJA YIJIOM K TOPHU30HTY H
FOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHnne HEpaBHOMEPHOTO ABHKEHHUS C LIEJIbIO ONPEACICHUS MIHOBEHHOU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OpOIIeHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoii 3akon HetoToHa 1151
MarepuaibHOM TOUKH. TpeTuii 3akoH HploTOHA [1711 MaTepUaibHBIX TOUYEK.

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

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIbKEHUS U cujia TpeHus nokosi. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckne yCTpOWCTBA M MNPAKTUUYECKOE MPUMEHEHHE: MOAIINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecomMocTts. Bec Tena npu yCKOpEHHOM MOIbEME U TTaJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie 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 8 MEXAHUKE

NMnynbe MarepuanbHOM TOUYKM (Teja), CHUCTEMbl MaTepHUAbHBIX TOYEK.
NMnynbC cuinbl M U3MEHEHUE UMIYJbCa Tela. 3aKOH COXPAHEHUS HMITyJbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

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

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHI[MAJbHBIX CUJI C U3MEHEHUEM MEXaHUUYECKON YHEPTUU CUCTEMBI TEJl. 3aKOH
COXpPAaHEHHUSI MEXaHUYECKOU YHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

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, 1abopamoprsie pabomol

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

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

Pa3nen 3. MouiekyasipHasi pU3NKa U TePMOANHAMMKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aMMO/JICMCTBUSI YacCTHUI[ BeniecTBa. MOJeIn CTPOCHHUSI Tra30B, >KUJIKOCTEH H
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

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



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJEKYIISIPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KianeipoHa.
3akoH JlaneTroHa. M3omponecchl B UICAIBHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

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

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

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. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa.  Buasl  Temionepenaydw:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3aKoHA TEPMOJMHAMUKH K w3omporieccaM. [ 'paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs IpoLieccoB B PUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo u ero ko3g@uIMEHT Moje3HOro
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



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

Jlemoncmpayuu

W3MmeHeHre BHYTpPEHHEW SHEpruu Teia MpU COBEPIIEHUU PadOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JAEHCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa 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, PpEaKTUBHOIO
JBUTATEIIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. Pazoevie nepexoonl

[TapooOpa3zoBanue u koHaeHcanus. Vcnapenue u kumneHue. AOGCONIOTHASI U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbI map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctamioB. JKunkue kpucrtamuibl. CoBpeMeHHble Marepuaibl. [lnaBineHue u
KpHUCTaJuIM3alus. Y jenbHas TerioTa niaasienus. Cyonnmanus.

VYpaBHeHue TemioBoro OanaHca.

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

Jlemoncmpayuu

CBolicTBa HACBIICHHBIX NIAPOB.

Kunenue npy NOHM>KEHHOM JJaBJICHUU.

Crioco0bl U3MEpEeHHs BIaKHOCTH.

Habmronenune HarpeBaHust U MJIaBJIEHUS KPUCTAUIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopHusie pabomul

N3mepenne 0OTHOCUTEIBbHOM BIAXXHOCTH BO3yXa.

Paznen 4. JiekTpoAUHAMHUKA
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 anekTpocrarnueckoro noss. [loreniuan. PasHocTh 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 3aPSAKEHHBIX TEL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

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

DHeprus 3apsKEHHOI0 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. [TocTOAHHBIN 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. CBEpXIPOBOAUMOCTb.

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.
DIIEKTPONUTUYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



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

TexHuueckue yCTpoOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COTMPOTHUBICHUS HWIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IUIOILA/IN TTONIEPEYHOT0 CEYEHNs U MaTepuaia.

CwmeranHoe coeIMHEHNE MTPOBOTHUKOB.

[IpssMmoe wu3MepeHue dIAEKTpoABWKYIIeH cuibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OI[EeHKA BHYTPEHHET'O CONMPOTUBIICHUS.

3aBUCHUMOCTH CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH 3JIEKTPOIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OHOCTOPOHHSSI TPOBOJIUMOCTH IHO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

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

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBA3H

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

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJOB HAayYHOIO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOosa, ux rpaduku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH HUBBIX OPTaHU3MOB (BHUbI TEIUIONEPENAaUYH, TEIIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

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



DNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  AJEKTPOJIMTHYECKAs  JHUCCOLHALMS,
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 (pakeTa, BOJOMET M JApPYrue), IBUTATENIb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTAaTHYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPONpUOOpOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[TocTtosiHHBIE MAarHUTHl. B3anMo1€iCTBUE MOCTOSTHHBIX MArHUTOB. MaroHuTHoe
nosie. Bektop MarHuTHOM MHAYKUMH. [[pUHIUIT CyNepHO3UIIMU MarHUTHBIX TMOJIEH.
JluHMM MarHuTHOM WHAYKIUH. KapTWHa JWMHUMA MArHUTHOM WHAYKIIMW IOJISI
MNOCTOSIHHBIX MAarHUTOB.

MaruutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJs JJIMHHOTO MNPSIMOrO IMPOBOJHHUKA U 3aMKHYTOrO KOJIBLIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT Dpctena. BzaumoaencTeiue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HallpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHOM Tose. PaGora cwbl Jlopenra.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
UHIYKIUA. OJIEKTPOABMXKYIIASA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuun Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYNIATEIIBHO B OJHOPOJHOM MAarHUTHOM 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, YCKOPUTEIU DJIEMEHTApHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABMKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnass  cuctema.  CBOOOJHBIE  MEXaHHWYECKHE  KOJeOaHUS.
Napmonnyeckue konebanus. Ilepuon, yacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUNd MAasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenbupiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KoJeOaHUS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMU  KoJeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUUYECKUE
Kosebanus. Pezonanc. BeiHY)IeHHBIC 37I€KTPOMAarHUTHBIE KOJIEOaHNS.

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

Tpauchopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruMu. DKOJOrMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepeI1ay.

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 HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

HccnenoBanne 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHMH 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 31eKmMpoMazHUMHbLE B0IHbL

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

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3IYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanust BektopoB E, B, V B anexkrpomarautHoit BonHe. CBoiiCcTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3alus, AUPpaKius,
uHTepdepennns. CKOpoCTh ANEKTPOMArHUTHBIX BOJIH.

[Mkana >MeKTPOMarHUTHBHIX BOJH. [IpuMeHeHue 3IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTIBI paguOCBsI3U U TeleBUACHUS. Paguonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHnueckue yCTpoicTBA M MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBas JAMArHOCTMKAa B TEXHHKE W MEIHUIIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHUs ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

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



HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TIPEIIOMIIEHHUE,
noJispu3anus, IMQpaxkuus, uHTepdepeHuus.

Tema 3. Onmuxa

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 MpeJIOMIIEHUS CBeTa. AOCOTIOTHBIN MMOKa3aTelb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

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

Colwuparoiiue u paccenBaroiiue JUH3bI. ToHKast TuH3a. DOKYCHOE PacCTOSHHE
U ONTHYECKasi cuia TOHKOM JuH3bl. [locTpoeHue n3o0pakeHuil B COOMPAIONIUX U
pacceuBaroux JuH3ax. PopMyra TOHKOU JIMH3bL. Y BEJIUUEHUE, 1aBAEMOE JIMH30i1.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBus HaOMOICHUS MAaKCUMyMOB U MHHUMYMOB B HHTEp(EpEeHIITMOHHOMN
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 NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENWHOE pacCIpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTuaeckue mpuOopHI.

[TonHOe BHyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKEHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHnm cBeTa.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHnue cekTpa ¢ MOMOUIBIO MPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TU(PPAKITMOHHON PEIIETKH.

HabGmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomwi

N3mepenue nokazaresns NpeJoMICHUs CTEKIIA.



HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI cCrIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH
I'paHuLibl IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTyiarsl crienuanbHON
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTb MOJYJISI CKOPOCTH CBETAa B BaKyyMe,
MPUHIIMIT OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKpAILCHHE
JUTUHBI.
DOHeprusi U UMIYJIbC PEASATUBUCTCKOW YACTHLIBI.

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

Pazgen 7. KBantoBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®dotonbl. Dopmyna [lnanka cBsi3u SHEPTHHM (POTOHA C €r0 YACTOTOW. DHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3akOHBI

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

JaBnenue ceera. Onwitel I11. H. JIeGenena.

XUMHYECKOE JIEUCTBUE CBETA.

TexHuueckre yCTpocTBa W MPAKTUYECKOE MpPUMEHEHHEe: (POTOIEMEHT,
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 yactull. Boausl ne bpoiis. KopnyckynsipHo-BOIHOBOM
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 onpeneneHnto coctaBa paguoakTUBHOTO
wanydyeHusi.  CoiictBa  anbda-, Oera-, TramMma-uziydeHus.  BrusHue
PaJUOAKTUBHOCTU HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsa sapa. MaccoBoe uncino saapa. M3otonsl.

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.

Anepnsiii peaktop. Tepmosimepubiii cunTe3. [IpobOiieMbl W TEPCHIECKTHUBBI
AIEPHON SHEPreTUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaIbHble B3auMoeHCcTBUA. EAMHCTBO pu3nyeckoit KapTUHBI MUpA.

TexHu4eckne ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIi peakTop, aroMHas 6oMoa.

Jlemoncmpayuu

CUY€TynK HOHU3UPYIOIIHUX YACTHL.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

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

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

CoJsHEUHAs cucTeMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA W 3BE3.
3BE31bI, UX OCHOBHBIC XapAaKTEPUCTHUKH. JlMarpamMma «CIEKTPaJbHBIM KIacc —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIABHOM IOCIIEIOBATEIbHOCTH. BHyTpeHHee CTpoeHue



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3Bostonnn ConHna 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 Xa66sa. Pazberanue rajakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmronenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJI0KEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Pons ¢u3ukm u  acTpOHOMHMHM B SKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJILHOM M ATUYECKOH cpepax nesTeIbHOCTH YeJIOBEKa, POJib U MECTO (PUBUKU U
aCTPOHOMHH B COBPEMEHHOW HAyYHOW KapTHHE MHpA, POJib (PU3MUECKOW TEOPUU B
(dbopMuUpOBaHUY MPEACTABICHUHN 0 GU3HUECKON KapTUHE MUPA, MECTO (HU3HUECKON
KapTUHBI MHpa B  OOIIEM psy COBPEMEHHBIX  €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

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

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbId (akT, rumore3a, (u3MYecKass BEIUYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelleHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpEeJICIICHHE TUIOMIA N TIOCKUX (puryp u 00bEMa Tel.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B )KMBOW NMPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJIMYECKasE CTPYKTYpa TBEPABIX
TeJ, MEXaHU3Mbl 00Pa30BaHUS KPUCTAIIIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIHU3.



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

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOBUTATENb, WHAYKIMOHHAs II€Yb, paaap, PaAUONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



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

OcBoenne yueOHoOro mpenmera «®Pusmka» Ha YPOBHE CpEIHEro OOIIEro
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIC PE3YybTAThl OCBOCHUS yueOHOro npeaMera «Ou3nkay JTOKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBa, pacHIupeHUe >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIeHA POCCUUCKOTO OOIIECTRA;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

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

YMEHHUE B3aHMOJIECTBOBATh C COLIMAIbBHBIMU UHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hOopMHUPOBAHHOCTh POCCUMCKON TPaKIaHCKON HICHTUIHOCTH, TATPUOTU3MA;

LIECHHOCTHOE OTHOLICHUWE K TOCYJAapCTBEHHBIM CHUMBOJAM, JOCTHKEHHIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0O W MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSACh HA MOPAJIBbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIETO (PU3NYECKOM 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 caMOO0Opa30BaHUIO0 B 00JacTU
(bU3UKHM HAa TPOTSHKEHUU BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

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

IJIAHUPOBAHUE U OCYILIECTBIICHUE JEUCTBUM B OKPYKAKOILIEU 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/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEIbHO  (OPMYJNIMpPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAeisiTh ILENU ACATECIbHOCTH, 3a7aBaTh IapaMeTpbl U KPUTEPUU HUX
JIOCTHKCHHS,
BBIABJISITH 3aKOHOMEPHOCTM M  IPOTHUBOpPEUUs] 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 JEATECIBbHOCTH;
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, KIIIOUYEBBIMU IOHATUSIMH W 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 TMOJYYCHHUIO HOBOTO 3HAHUS, €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 €€ PEIIeHUs, HAXOAUTh apTYMEHTBI JIJIS TOKa3aTeIbCTBA CBOUX
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 (HOPMYIHUPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIHHOMN
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

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

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUYECOHBIX MPEIMETOB;

BBIIBUTATh HOBBIE UJIEH, MPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

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

PabGora ¢ undgopmanmeii:

BJa/IETh HaBBIKAMM TOJyuYeHUs HWH(opManuu (U3HMUEeCKOro CoAep>KaHus U3
UCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSTEIBHO OCYIIECTBIATh TOUCK, aHAJIM3,
CUCTEMATH3alMI0 W HMHTEPIPETAli0 MHGOPMAIMKU Pa3IMYHBIX BUIOB U (HOpM
IPEe/ICTaBIICHUS;

OILICHUBATh JIOCTOBEPHOCTh UH(OPMAINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUW B PEUICHWN KOTHUTUBHBIX, KOMMYHHUKATHBHBIX M OPTraHU3AI[MOHHBIX
3a/1a4 ¢ COOTI0IeHHEM TPeOOBaHUH SPrOHOMHUKH, TEXHUKHA O€30ITaCHOCTH, TUTUCHBI,
pecypcocOepexeHrs, MPaBOBBIX M AITHYCCKUX HOPM, HOpM HH(OpPMAIIMOHHON
0e301acHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACpKaHHUS B Pa3IMYHBIX (opmarax ¢
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(MIUKTHBIX CUTyallud M  CMST4arth
KOH(JIMKTHI;



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

[IOHUMAaTbh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMATUKy M METOJIbl COBMECTHBIX JEWCTBUHA C Y4YETOM OOIIHX
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, OOCYXIaTh pE3yJbTaThbl
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 TO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryisiTUBHBIE YHUBEpPCcAJIbHbIE yUeOHbIe TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
GU3MKU W acCTPOHOMHH, BBISBIATH MNPOOJEMBI, CTaBUTh U (HOPMYITUPOBATH
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 OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO M TPOSIBICHHUIO OSPYIUIUA B 00JacTH
(Gu3HUKHU, TOCTOSTHHO MOBBIIIATH CBOM 00Pa30BaTEIBHBINA U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaAHUI;

WCIIOJIb30BaTh NMPUEMBI peieKCUu IJis OLICHKU CUTYallH, BHIOOpa BEPHOTO
pelieHus;



YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO MPUHUMATh PEHICHUS IO WX
CHI)KCHHIO;

MpPUHUMATh MOTHBBI W apTyMEHTHl APYTHX TMPU aHAIW3E pPE3yIbTaTOB
TeSTEHHOCTH;

NPUHUMATH ceOsl, TOHUMAas CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaTOB
TESATEITBHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIHOKH.

B mporiecce 10CTHKEHUS TUYHOCTHBIX PE3YIITATOB OCBOSHUS ITPOTPAMMBI TT0
buzuke s ypoBHS cpeaHero oOmero oOpa3oBaHHS Y O0OyYaromuxcs
COBEPIIECHCTBYETCS OMOIMOHATBLHBIH WUHTCIIJIEKT, TIPE IO Iar afoIHiA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIFOYAOIIET0 CIIOCOOHOCTh TOHMMATh CBOE IMOIIMOHATIBLHOEC
COCTOSIHUE, BUJCTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIIMOHAILHOMN cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHMS, BKJIIOYAIONIETO CaMOKOHTPOJb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEJICHHE, CIOCOOHOCTh aJanTHPOBATHCA K
HMOIMOHAIBLHBIM U3MEHCHUSM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

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

AMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHAIILHOE COCTOSIHUE
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 PE3YJBbTATDBI

K koniy o6yuenus B 10 kiaacce npeMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa TMPHUMEpPAX pOJib U MecTo (Ppu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApTUHbI MHUpPa, B PAa3BUTUH COBPEMEHHOM TEXHUKHU H
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITEIbHOCTH JIIOJIEH;

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
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(dbUKCUPOBaTh PE3YIBTATHI OJYYCHHON 3aBUCUMOCTH (PU3MUECKUX BEJIUYUH B BHUJIC
TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCISI0BAHNS,

coOJiro1aTh MpaBwia 0E30MacHOro TpyjAa MPU MPOBEIACHUN MCCIICIOBAHUM 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 MPUHIMUIIBI, HA OCHOBE aHaJN3a YCIOBUA 33a4H
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: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
[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 ¥ HAy4YHO-TIOMYJSpHON WHGOPMAINK, TOIYYCHHOM W3 Pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYy4aeMyI0 HHPOPMAITHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAYKHU, 00BSICHEHHE MTPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU
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 COLHUAJIBHBIX pOJEH,
IUIAaHUPOBATh padOTy TpYyNIbl, PALUMOHAIBHO pACHpPEleisITh OOA3aHHOCTH H
IUIAHUPOBAThH JIEATEIbHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBATHO OLICHUBATH
BKJIJl K&KJIOT0 U3 YYACTHUKOB IPYMIIbI B PEIIEHUE pacCMAaTPUBAEMON MPOOIEMBI.

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 U
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, HYKJIOHHAas MOJIeNlb aTOMHOIO Siipa MpH peuieHUuH (PU3NYECKUX
3a1ay;

pacno3HaBaTh (pu3nyeckue ABJICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (DMBMKU: DIIEKTPUUYECKas MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MAarHUTHOE ACHCTBHS TOKA, B3aMMOJICHCTBUE
MarHuTOB, OJEKTPOMATHUTHAs WMHAYKIMS, JACHCTBME MArHUTHOrO TIONS HAa
IPOBOJHUK C TOKOM M JBHXKYIIMICS 3apsiji, 3J€KTPOMAarHUTHbIE KOJEOAHUS U
BOJIHBI, NPSAMOJUHEHHOE PpacIpOCTPAHEHHE CBETA, OTPAKEHHUE, IPEIOMIICHHE,
uHTeppepeHuus, audpakuus U MOOIIpU3alMs  CBETa, JUCIEPCUs  CBETa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHENYAaTOro CHIEKTpa aroMa BOJOpPOAA, €CTECTBEHHass W HCKYCCTBEHHAs
PaAMOaKTUBHOCTb;

ONMCHIBATh W3YYECHHBIE CBOMCTBA BEIIECTBA (IJIEKTPUYECKUE, MAarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pA3JIMYHBIX  CpeA) H
AJIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI), HCIOJB3YSA (PU3NUYECKHE BEIMYUHBI:
ANEKTPUYECKUI 3apsll, CHJIA TOKA, 3JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
COIIPOTUBJICHHE, PAa3HOCTh MOTEHLHMAJIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
MHAYKIOUS MAarHUTHOro Imousisl, cwia Awmmepa, cuia JlopeHna, MHIYKTHBHOCTb
KATYIIK{, 3HEPIUsl 3JEKTPUYECKOr0 M MArHUTHOIO IOJIEH, MEPUOA U 4YacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apsd]l U cuja TOoKa B IIpolecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KoJeOaHud, (HOKYCHOE pacCTOsHHE U
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 IPOLIECCHI, 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
HCITOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHWS W CIAWHHMIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIOIINE JIAHHYI0 (U3WUYECKYI0 BEIWYMHY C JAPYTHMH BEJITUYHMHAMH,
BBIYHCIISATH 3HAYCHHUE (PU3NUCCKON BETMIMHBL

aHAM3UPOBATh (PU3MUYECKHUE TMPOIECCH M SBICHUS, UCTONB3Yys (pu3ndeckue
3aKOHBl W MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATENLHOTO U MAaPaIEIbHOTO
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 COXPAHEHHUS 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)
IPUMCHUMOCTH;

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
IPOIIECCOB C HCIOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX M3MEPEHHI: 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] (PU3MUECKUX BEIUYMH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOIH30BAHUEM MPSMBIX
M3MEpPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3yIbTAThI
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
JESTENHPHOCTH C WCIIOIh30BAHUEM H3MEPHUTENBHBIX 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, BBACIATh (PU3NUECKUE BEIMYMHBI U (POPMYIIHI,
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 W3YYEHHBIE 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 MOTYyYaeMy10 HHPOPMAIIHIO;

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 TMPOIECCOB OKPYXAIOLIEr0 MHUpPA, B PAa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS 110 (PU3KKE B MOBCETHEBHOM KU3HU JJIS
oOecrieueHus: 0€30MacHOCTH MpU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMH
YCTPOIMCTBAMU, ISl COXPAHEHUS 37I0POBBSI M COOJIOJIEHUS HOPM SKOJOTUYECKOTO
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&KJJOTO U3 YYaCTHUKOB I'PYMIIbI B PELIEHUE pacCMaTpUBAEMO TPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM uugpoBbie
Ne n/m P Konrpoasubie | IlpakTuyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
1.1 ®du3MKa 1 METOIbl HAYYHOT'O TIO3HAHUS 2
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka
2.2 JlnHamuka
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 1 1
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHUECKOI 9 1
TEOpUHU
3.2 OCHOBBI TEPMOIMHAMUKHU 10 1
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5
' ®da30BbIE MEPEXOIBI
Hroro no paszneny 24
Pazgen 4. DJIEKTPOAUHAMMUKA
4.1 OneKTpocTaThKa 10 1 1




ITocTosiHHBIN dneKTpudYecKuid TOK. Toku B

4.2 12
Pa3IMIHBIX Cpeaax

Uroro no pazgeny 22

PeszepBHoe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KVIACC

KonuuyectBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM uu¢poBbIe
Ne n/n P Konrpoasnbie | IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. JIEKTPOJANHAMUKA
11 MarunuTtHOoe noJie. DIeKTpOMarHuTHas 11 1 3
WHTYKITUS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
MexaHn4yecKue 1 3JeKTpOMarHUTHbIE
2.1 9 1
KojeOaHus
29 MexaHu4ecKkue 1 JIeKTPOMarHuTHbIE 5 1
BOJIHBI
2.3 OnTHka 10 3
Hroro no pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCHUTEJILHOCTH

OCHOBBI CIEIMATIBHOW TEOpUU

3.1 4 1
OTHOCUTEIBHOCTU
Hroro no pazneny 4
Pazgen 4. KBAHTOBASI ®U3UKA
4.1 OeMEHTHI KBAHTOBOM ONTHUKU 6
4.2 Crpoenune atoMa
4.3 ATOMHOE AP0




Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTbl aCTPOHOMUU U aCTPOPU3UKU 7

Hroro no pazneny 7

Paznea 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 O06o0mraroree NOBTOPSHHE 4
Hroro no pazneny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

Jara
U3ydeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/ibHbIe pecypchl

®du3nKa — Hayka O MPUPOJIE.
HaquLIe METOAbI ITIO3HAHU
OKPYXKAIOIIEro Mupa

https://m.edsoo.ru/YXGQSPM1P

Ponb u Mecto pusuku B
(hopMUPOBaHUHN COBPEMEHHON
Hay4YHOU KapTHHBI MUpPa, B
MPaKTUYECKON JesITeTbHOCTH
monei

https://m.edsoo0.ru/8HSXWFFVO

Mexannueckoe OBMKEHHUE.
OTHOCUTENHLHOCTD
MEXaHUYECKOTO JBUIKCHUA.
[Tepemernienue, CKOPOCTb,
YCKOPEHHE

https://m.edsoo.ru/RSOAQV5ZX

PaBHOMEpHOE NpAMOIHHEWHOE
JIBUKCHHE

https://m.edsoo.ru/L8IPY2JEZ

PaBHOYCKOpeHHOG
HpSIMOJ'II/IHeI/IVHOC JABMOXKCHUC

https://m.edsoo.ru/MDIDKJOUB

CB00OIHOE MajICHUE.
YckopeHue cBOOOHOTO
MaJeHUs

https://m.edsoo.ru/MXPLZ1X8J



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J

KpuBosmHeliHOE nBUXKEHNUE.
JIBM>KEeHME MaTepUaIbHOU
TOYKH II0 OKPY’KHOCTH

https://m.edsoo.ru/TFLJ2C4ADN

[IpuHLIHIT OTHOCUTENBHOCTH
lNanmnes. uepuumanbHbie
cucreMsbl orcuera. [1epBoiit
3akoH HproToHa

https://m.edso00.ru/J6QY7N3WN

Macca tena. Cuina. [Tpunuun
cynepno3uiuu cuil. Broponw
3akoH HproToHa mis
MaTepuaIbHOW TOYKU

https://m.edsoo.ru/BVTNWTAQH

10

Tperun 3akoH HeroTOoHA 1151
MaTepHaTbHBIX TOYEK

https://m.edsoo.ru/JYL414UAN

11

3aKOH BCEMUPHOTO TATOTEHUSI.
Cuna tsoxectu. [lepBas
KOCMHUYeCKasi CKOPOCTh

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH ['yka.
Bec tena

https://m.edsoo.ru/RILVFXEQD

13

Cuna tpenus. KoapdunmeHt
Tpenus. Cuiia CONpPOTUBIICHUS
MIpH IBWOKEHUM TEJa B
KHUJIKOCTH WJIH Ta3e

https://m.edsoo.ru/UZBUPCM5M

14

IloctynarensHoe u
BpAIlATEIbHOE JBU)KCHHE
abCOJIIOTHO TBEPJIOTO Tea.
MowmeHT cuisl. [1neqo cuibl.
YcnoBus paBHOBeCHs TBEPIOTO
Tena

https://m.edsoo.ru/IDOAU40TS



https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS

15

NmMnynsc maTepuabHOU
TOYKHU, CUCTEMBI
MaTepUaIbHbIX TOYEK.
Nmnynbc cuiibl. 3akoH
COXpaHEHUsl UMITYJIbCA.
PeakTuBHOE nBUXKEHUE

https://m.edso0.ru/M5JOTKNWC

16

Pabota 1 MOLITHOCTD CUITBI.
Kunernueckast sneprus
MarepuanbHON Touku. Teopema
00 U3MEHEHUU KHHETUYECKOW
SHEpPruun

https://m.edsoo.ru/J1V59L.28B

17

[TorenumansHas 3HEPTHUSL.
[TorenumansHas 3HEPTUS
ynpyro aeGopMupoBaHHOU
npyxuHsbl. [loTennmansHas
SHEPTHsl TeJia BOIU3U
MOBEPXHOCTH 3€MJIH

https://m.edsoo.ru/RNEXJW4KF

18

IloTennmansHEIE U
HEMOTEHIUAJIbHEIE CHIIBI.
CBs13b pabOTHI
HEMOTEHIUAJILHBIX CHJI C
H3MEHEHUEM MEXaHHYECKOU
SHEPTHH CHUCTEMBI TeJl. 3aKOH
COXpaHEHHUs MEXaHUYECKOU
SHEPTHH

https://m.edsoo.ru/DA3QVTOXQ

19

JIaGoparopHas paboTa
«HccnenoBanue cBsi3u paboThHI
CHJIBI C U3MEHEHUEM
MEXaHUUYECKOM SHepruu Tena

https://m.edsoo.ru/W1R4R88UG



https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG

Ha MpUMeEpE PaCTHKEHUS
PE3UHOBOTO JKI'yTa»

20

KonTtposnsHas paboTa o teme
«Kunemaruka. Jlunamuka.
3aKOHBI COXpPAHEHUS B
MEXaHHUKE»

https://m.edsoo.ru/LNM6EK6YY

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKO M
Teopuu. bpoyHOBCKOE
nsuxenue. Audpdysus

https://m.edsoo.ru/OEY9VYU2B

22

Xapakrtep ABUKEHUS U
B3aMOJEHCTBUSA YaCTUI]
BelecTsa. Mojenu cTpoeHus
ra3oB, JKUJKOCTEH U TBEPIBIX
TEN

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyn. KonuuectBo
BemecTBa. IlocTostHHAs
ABoraapo

https://m.edsoo.ru/FL1BAQD13

24

TemoBoe paBHOBeCHE.
Temneparypa u e€ usmepeHue.
[lIxana Temneparyp Llenbcus

https://m.edsoo.ru/\WPNY6QA8Z

25

Wneanpueiii raz 8 MKT.
Ocnosnoe ypaBHenue MKT

https://m.edsoo.ru/UKJFVSBZO

26

AGcomoTHas TemrepaTypa Kak
Mepa CpelHEW KNHETUYECKOU
SHEPIUHU JBWKEHUS MOJIEKYIL.
YpaBHeHue Menpeneena-
Knaneiipona

https://m.edsoo.ru/BXUDVDG2F



https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F

27

3akoH JlanpToHa. ["a3oBbIe
3aKOHBI

https://m.edsoo.ru/Y3WB66I13A

28

Jlaboparopnas padoTa
«HccaenoBanne 3aBUCHMOCTH
MEXIY ITapaMeTpaMu
COCTOSIHUS Pa3pEKEHHOTO
raza»

https://m.edsoo.ru/35DBLKT96

29

H3omnporiecchl B H€aibHOM
ra3e u ux rpapuyeckoe
Mpe/iCTaBIeHHE

https://m.edso0.ru/0ZJ3KZNJ5

30

Bnyrpennss sHeprus
TEPMOIUHAMUYECKOU CUCTEMBI
U CIIOCOOBI €€ U3MEHEHHSL.

KonunuectBo Temnots! u paboTa.

Buyrpennsisa sneprust
OJIHOATOMHOTO HJICAJIbHOTO
raza

https://m.edso0.ru/9JQITVXI8

31

Buasl Teronepenaun

https://m.edso0.ru/36JJ120W9

32

VenbHasg TEIUIOEMKOCTD
BemecTBa. KonmmuecTBo
TEIUIOTHI IPH TEIJIONEpeaaye.
AnabaTHBIN MPOIEcC

https://m.edsoo.ru/5K3Y4H86L

33

[TepBriii 3ak0oH
TEPMOIUHAMHKH U €TO
MIPUMEHEHHE K U30TpoLeccam

https://m.edsoo.ru/2HO6R3GAS8

34

HeoGpatumocTs nporeccoB B
npupone. Bropoit 3akoH
TEPMOIUHAMUKHU

https://m.edso0.ru/S85LWDFT8



https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8

35

[Tpunun nevicreus u KII/
TEIJIOBOM MaIlIUHBI

https://m.edsoo.ru/DLCDEAAUC

36

uxn Kapno u ero KII[

https://m.edsoo.ru/4AXPSA0V7M

37

DKoorudeckue mpooIeMbl
TETUIOOHEPTEeTUKH

https://m.edsoo.ru/P07ZMYMSI

38

O6006maromuit ypok
«MounekynspHas (u3mka.
OCHOBEI TEPMOANHAMUKN)>

https://m.edsoo.ru/9EKZ0DDWP

39

KonTponsHas pabora no teme
«MounekynsipHas (u3mka.
OCHOBBI TEPMOTTHAMHKIDY

https://m.edsoo.ru/RCARYE6ZX

40

[TapooOpazoBanue u
KoHAeHcauus. Mcrapenne u
KHIIEHHE

https://m.edsoo0.ru/X480Q078EE

41

AGCOIOTHAS M OTHOCUTEIbHAS
BIIQYKHOCTh BO3/yXa.
Hacsimennsiit nap

https://m.edsoo.ru/98HVAEBMM

42

Trepnoe Teno.
Kpucrannmaeckue u amopdubie
Tesa. AHU30TPOIIUS CBOUCTB
KpuctauioB. JKuakue
kpuctauibl. CoBpeMEHHbIE
MaTepHuabl

https://m.edsoo.ru/JXFWLMZNK

43

[TnaBieHre U KPUCTAITH3AIIHUSL.
VY enbHas TEII0Ta TUIABJICHUS.
Cybnumarus

https://m.edso0.ru/OX117G6MR

44

ypaBHeHI/IC TEIUIOBOro OanaHca

https://m.edsoo.ru/0IJUXGN211



https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1

45

DnekTpu3alus Teil.
OnexTpuueckuu 3apsj. /sa
BHJa SJICKTPUUCCKHUX 3apa10B

https://m.edso00.ru/QJ2S7WSBM

46

HpOBOI[HI/IKI/I, JUDJICKTPUKU U
MOJTYIIPOBOIHUKHU. 3aKOH
COXPAHEHHUS IEKTPUUYECKOTO
3apsaa

https://m.edsoo.ru/F3YVPQUYH

47

B3anmoneuncTBue 3apsios.
3akon Kynona. Toueunbn’
ANEKTPUYECKUU 3aps]T

https://m.edsoo.ru/5U3BUOTHH

48

Hanpsxénnocts
ANEKTPUYECKOTO ITOJISL.
[IpuHnun cyneprno3unun
AJIEKTPUYECKUX Tojien. JInnuu
HANPSKEHHOCTH

https://m.edsoo.ru/91IKAWD2V6

49

Pa6ota cun
ANEKTPOCTATHYECKOTO TIOJISI.
ITorennman. PasHocTth
MOTEHIIMAIOB

https://m.edsoo.ru/VOPD9ASLF

50

HpOBOI[HI/IKI/I " JUDJICKTPUKHU B
OJICKTPOCTATUYCCKOM IIOJIC.
I[I/IC)HCKTPI/I‘ICCKEUI
IIPpOHUIIACMOCTb

https://m.edso0.ru/12P2S312Z

51

DIEKTPOEMKOCTb.
Konnencarop

https://m.edsoo.ru/B1UPRD52W

52

ONEKTPOEMKOCTD TIOCKOTO
KOHJIEHCAaTopa. DHEprus
3apsKEHHOTO KOHJIEHCAaTopa

https://m.edsoo.ru/XPUKP82V8



https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8

53

JIaboparopHas paboTa
"N3mepenue 31eKTpoEMKOCTH
KOHJIeHcaTopa"

https://m.edsoo.ru/PBGM4F845

54

[IpuHIHN neicTBYS U
MpUMEHEHHE KOH/IEHCATOPOB,
KOITUPOBAJILHOTO arrapara,
CTPYHMHOTIO IIPUHTEpA.
DNeKTpocTaTUYEeCKas 3aluTa.
3a3eMIiIeHHE AEKTPOIPUOOpPOB

https://m.edso0.ru/H3Q9PNHYY

55

DIEeKTPUYECKUN TOK, YCIOBHS
€ro CYIIeCTBOBAHMSL.
[TocTosuHbIM ToK. Cuia Toka.
Hanpsixenne. ConpoTuBneHue.
3akon OMa 15 ydyacTka Lenu

https://m.edsoo.ru/D6Y72A4B7

56

IlocnenoBarenpHOE,
napaieIbHOe, CMEIIaHHOE
COCIIMHEHHUE MPOBOHUKOB.
JlaGopaTtopHnas pabota
«M3ydeHune cMenranHoro
COCIIMHEHUS PE3UCTOPOB)

0.5

https://m.edsoo.ru/SLKT3UPUR

57

PaboTta 1 MOIIIHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3akon Oma [J1s OJIHOU
(3aMKHYTOM) 3JIEKTPUYECKON
uenu. KopoTkoe 3amMbIkaHue.
JIaGoparopHas paboTa
«H3mepenne 3/1C ncrounuka

0.5

https://m.edsoo.ru/YN5BF7PBS



https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS

TOKa U €r0 BHYTPEHHETO
COTIIPOTHUBIICHHUSI

59

PezepBHbiit ypok. KonTposibHas

paboTta 1o Teme

n n
DnekrpoauHamuka' /

Bcepoccuiickas npoBepoyHas

pabota

https://m.edsoo.ru/MEMG6EIE5X

60

O6006maromuit ypok
«DNEKTPOIMHAMUKAY /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/P86 MDYO07H

61

DIeKTpOHHAas MPOBOJUMOCTh
TBEPABIX METAJLIOB.
3aBHCHUMOCTB COITPOTUBIICHUS
METaJUIOB OT TEMIIEPATYPBI.
CBepXnpoBOAMMOCTh

https://m.edsoo.ru/WMNNBQL9H

62

DIJIEKTPUYECKUHU TOK B BAKyyM€.
CBouCTBa AJIEKTPOHHBIX
My4KOB

https://m.edsoo.ru/4CCYCJ785

63

[TonynpoBoAHUKH, UX
coOCTBeHHas U MpUMeEcHast
npoBoauMOcTh. CBOMCTBA Pp—
n-mepexoja.
[TonynpoBOAHUKOBBIE TPUOOPHI

https://m.edso0.ru/S55A1DQUR

64

DNEKTPUUECKUU TOK B
pacTBOpax M pacIuiaBax
IEKTPOJIUTOB.
DNEKTPOIUTHYECKAS
JYcCOLMaIs. DIEKTPOJIN3

https://m.edsoo.ru/QUOQUWV91



https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91

65

DIEeKTPUYECKUU TOK B raszax.
CaMmocToATENbHBIN 1
HECAMOCTOSITEIIbHBIN pa3psil.
Mounnus. [Inazma

https://m.edsoo0.ru/2VX2KLFQA

66

DneKTpudecKue mpudopsl U
yCTPOMCTBA U UX MPAKTUYECKOE
npuMeHenue. [IpaBuia
TE€XHUKH 0€30MacHOCTH

https://m.edsoo.ru/KJA02KUP5

67

KonTponsHas pabora no teme
«NEKTPOCTATUKA.
[TocTOsIHHBIN 3NEKTPUYECKUN
TOK. TOKH B pa3iIMmyHbIX
cpenax»

https://m.edsoo.ru/PASKIGWP4

68

Pe3epBHbIi ypok.
O6o0maromuii ypok 1o TeMam
10 kiacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYyeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

IlocTostHHBIE MATHUTEL M UX
B3auMoOJicicTBHE. MaruuTHoe
nose. Bexrop marHuTHOM
WHAYKIUU. JIMHUY MarHuTHOM
WHITYKITUU

https://m.edsoo.ru/ADMOYI1JN6

MarauTHO€E 1oJie MPOBOIHUKA
¢ TokoM. OnBIT DpcTena.
B3anmoelicTBre MPOBOTHUKOB
C TOKOM

https://m.edsoo0.ru/1L5CT47FX

JlaGopaTtopHnas pabota
«/3ydyeHne MarHuTHOTO TTOJISt
KaTyIIKA C TOKOM»

https://m.edsoo.ru/HGHXLNLRZ

JleiicTBue MarHMTHOTO IOJIS Ha
MPOBOJIHHK ¢ TokoM. Cuia
Awmriepa. JlabopaTopHas
pabota «MccnenoBanue
JIENCTBHUSA HOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM»

https://m.edsoo.ru/UVHDISEX4

JleficTBHE€ MarHUTHOTO NOJIA HA
JBHKYLYIOCS 3apsKEHHYIO
yactuny. Cuna Jlopenua.
PaGora cunel Jlopenia

https://m.edsoo.ru/7ABZQGQC9



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9

ONEeKTpOMarHUTHAsE UHIYKIIHS.
IToToX BEKTOpa MarHUTHOM
uaaykuu. JJ1C uHAyKIUH.
3aKOH 3JEKTPOMarHUTHON
naaykuun Papanest

https://m.edsoo.ru/VA26C9C3J

Jlaboparopnas paboTa
«HccnenoBanue sBICHUS
BIEKTPOMArHUTHOW WHTYKIIHI

https://m.edsoo.ru/XZS5MQCBU

NHayKTUBHOCTS. SIBIEHUE
camouuaykuu. IJC
CaMOMHIYKIIMU. DHEPIUs
MAarHUTHOTO TIOJIST KaTYIITKU C
TOKOM. DJIEKTpOMarHMTHOE
rnosue

https://m.edsoo.ru/EOTONSAEA

TexHuyeckue yCcTpoicTBa U X
MPUMEHEHHE: TOCTOSIHHBIE
MarHuThl, 3JIEKTPOMAarHUTHI,
AJIEKTPOIBUTaTENb,
YCKOPUTENU 3JIEeMEHTAPHBIX
YacTHUll, UHAYKIIMOHHAS TeYb

https://m.edsoo.ru/UWNLFA9L6

10

O6o0maromuii ypok
«MarHuTHOe ToJIe.
DNeKTpOMarHuTHas
WHIYKITHS

https://m.edso0.ru/COBO5BGMC

11

KonTtponbHas padoTa o teme
«MarauTHoe noJe.
DneKTpoMarHuTHas
VHITYKIUS

https://m.edso0.ru/8X637ELEU



https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU

12

CB0OOTHBIC MEXaHUYECKUE
Kosebanus. ['apMoHHUECKHe
KosieOaHus. YpaBHEHHE
TrapMOHUYECKHX KOJICOaHUH.
[IpeBpatienue s3uepruu

https://m.edso00.ru/9Y6GYWEVP

13

Jlaboparopnas paboTa
«MccnenoBanue 3aBUCUMOCTH
Tepuoaa MaJibIX KoJieOaHui
rpy3a Ha HUTH OT JUTHHBI HATH
Y MaccChl Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebarenbHbIW KOHTYP.
CBoboaHbIC
AJIEKTPOMAarHUTHBIC KOJICOAHUS
B UJICAJIbHOM K0JIe0aTeTbHOM
KOHTYpe. AHAJIOTUSI MEXTY
MEXaHUYECKUMU U
AIIEKTPOMArHUTHBIMU
KOJIeOaHUSIMHU

https://m.edsoo.ru/H6JCO5BAD

15

®opmyna Tomcona. 3aKoH
COXPaHEHHUS SHEPTUU B
uJearbHOM KoJieOaTeTbHOM
KOHTYpe

https://m.edsoo.ru/MHNWD2LHU

16

[IpencraBnenue o 3aTyXaromux
Kosie6aHusAX. BbIHYXIeHHbIE
MeXaHUYECKUe KoJeOaHMsl.
Pe3onanc. BeiHyx1eHHBIE
3JIEKTPOMArHUTHBIE KOJICOaHUs

https://m.edsoo.ru/FMBDWPPG4

17

IIepeMeHHBIN TOK.
CunycouganbHbIA

https://m.edsoo.ru/VDEYXRVUI



https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI

MepEMEHHBIN TOK. MOIIHOCTH
IIEPEMEHHOTI0 TOKA.
AMIUTUTYIHOE U IEUCTBYIOIIEE
3Ha4YEHHE CHJIbI TOKA U
HapsHKEHUS

18

Tpauchopmarop.
[IpousBoacTBO, nepenaya u
MOTpeOIIEHNE AIIEKTPUIECKON
SHEPTUU

https://m.edsoo.ru/1ZWZUL8OQK

19

YCTpOoCTBO U MPAKTHUECKOE
IIPUMEHEHHE IEKTPUIECKOTO
3BOHKA, T€HEPATOpa
MePEMEHHOTO TOKA, JIMHUHN
JNIEeKTponepesayd

https://m.edso00.ru/93Z12W400

20

DKOJOTUYECKUE PUCKH TIPH
MIPOU3BOJICTBE
anektposHepruu. KymsTypa
WCII0JIb30BAHUS
AJIEKTPOIHEPIHH B
MMOBCETHEBHOU KU3HU

https://m.edsoo.ru/SDUNYKWNO

21

MexaHu4yecKue BOJIHBI,
YCIOBUS PACTIPOCTPAHEHHSL.
[Tepuon. Cxopoctb
pacnpocTpaHeHus U ATHHA
BoJHbL. [lonepeunsie u
MPOI0JIbHBIE BOJHBI

https://m.edsoo.ru/W2XBOR3HJ

22

3Byk. CKOpOCTb 3ByKa.
I'pomkocTs 3ByKa. BeicoTta
ToHa. TemOp 3ByKa

https://m.edso0.ru/Z827Q6V70



https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O

23

BHCKTpOMaFHI/ITHBIe BOJIHBI, UX
CBOMCTBA U CKOpOCTh. [IIkama
OJICKTPOMArHUTHBIX BOJIH

https://m.edsoo0.ru/SWB57C06X

24

[IpuHUHUIIBI paIHOCBSA3U U
TeneBuaeHua. Passutue
CpeAcTB cBsi3u. Pangnonokanms

https://m.edsoo0.ru/2WQTSLGLV

25

KonTtponrHas padora
«Komebanust 1 BOJTHBI»

https://m.edsoo.ru/IHURONSOB

26

[IpssMmonmHENHOE
pacnpocTpaHEeHHUE CBETa B
OJHOPOIHOM cpene. ToueuHblii
HWCTOYHHK cBeTa. JIyd cBera

https://m.edsoo.ru/HUF74NDOW

27

OrtpaxeHnue cBeta. 3aKOHbI
oTpaxeHus ceera. [loctpoenue
n300pakKeHUH B TUIOCKOM
3epkaie

https://m.edsoo.ru/IMBKQM?22Z

28

[Ipenominenue crera. [TonHoe
BHYTpPEHHEE OTpaKEeHUE.
[IpenenbHbIW YroJ MOJHOTO
BHYTPEHHETO OTPaKCHHUS

https://m.edsoo.ru/V49RISTRN

29

JlaGopaTtopHas pabota
«M3MepeHune nokazaress
MPEJIOMIICHHUS CTEKIIa»

https://m.edsoo.ru/J02EIM1DQ

30

JIunzsl. [locTpoenue
M300paxKeHuil B TUH3E.
dopmysia TOHKOH JIMH3BL.
YBenuueHue JuH3bI

https://m.edsoo.ru/W2MMS9KJIC



https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC

31

JIaboparopHas paboTa
«HccnenoBanue CBOKMCTB
M300paKeHUH B JIMH3AX)»

https://m.edsoo0.ru/Q1ZCMW980

32

Hucnepcus cBera. CosxxHbIN
cocraB Oenoro ceta. L[Ber.
Jlaboparopnas paboTa
«Habmronenue nucnepcuu
CBETa»

https://m.edsoo.ru/K9OWVKE11

33

WuTepdepennus crera.
Judpakuus cera.
JudpakuroHHas pemeéTka

https://m.edsoo.ru/C8LCRSEJI

34

[TonnepedHOCTH CBETOBBIX BOJIH.
[Tongpuzanus cBera

https://m.edso00.ru/Q2118XY0J

35

Ontruueckue MpuOOpsI U
YCTpPOMCTBA U YCIOBUS UX
0€301acHOTO TPUMEHEHUS

https://m.edso00.ru/M5127JYGT

36

['panuIBl MPUMEHUMOCTH
KJIaCCHYECKON MEXaHUKHU.
[Toctynatel cnenuaibHOU
TEOPHUHU OTHOCUTEITHBHOCTH

https://m.edsoo.ru/P8GB9FJ5N

37

OTHOCUTENBLHOCTD
OJHOBPCMCHHOCTH.
3aMeI[J'ICHI/Ie BpEMCHU U
COKpalll€CHUC JIMHbI

https://m.edsoo.ru/OVLMCN6B2

38

3Hepr1/m 1 UMITYJIBC
peJ'ISITI/IBI/ICTCKOI/IV YaCTHIIbI.
CBs13b MaCCHI C 3HepFI/IeI/IVI/I
HUMITYJIbCOM. 3Hepr1/m ITOKOA

https://m.edso0.ru/190ZY4BUB



https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB

39

Kontponsnas padora «OnTHka.
OcHOBBI cnienManbHOM Teopun
OTHOCHTEIIEHOCTI

https://m.edsoo.ru/L8689JPLI

40

®otonsl. ®opmyna [1nanka.
DHeprus U UMIynbC GpoToHa

https://m.edsoo.ru/ZL6P16L A0

41

OTKpbITHE U HCCIE0BAHNE
dboTtorddexra. OnbiTer A. I'.
CroneroBa

https://m.edsoo.ru/PGL5XXSRO

42

3akoHs! poTOddDeKTa.
YpaBHeHre DWHIITEWHA TS
dbotorddexra. «KpacHas
rpaauiay Gororddexra

https://m.edsoo.ru/YLCK770G8

43

Jasnenne ceera. OnbiTol I1. H.
JleOeneBa. XuMudeckoe
JNIEUCTBYUE CBETA

https://m.edsoo.ru/EGO6ZQ1SA

44

TexHuyeckue ycTpoicTBa u
MPAKTUIECKOE TIPUMCHEHUE:
(dhoToreMeHT, (OTOIaTIHK,
coJiHeuHas OaTapesi, CBETOIHO

https://m.edsoo.ru/UFQDRSL5M

45

Pemrenue 3agaud mo reme
«IJIeMEHTHI KBAHTOBOM
ONTHUKI)

https://m.edsoo.ru/ZE73A67B1

46

Monens atoma ToMcoHa.
OmneiTel Pe3epdopaa mo
pacCesIHUIO O-4aCTHLL.
[Limanerapnas Mozenp atoMa

https://m.edsoo.ru/FIC11POHN

47

ITocrynater bopa

https://m.edso0.ru/6 X7GFHZ9X



https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X

48

N3nydeHne u norioneHue
(hOTOHOB TIpH TIEpPEX0JIe aTOMa
C OJIHOTO YPOBHSI DHEPTUU Ha
Ipyroi. Buapl ciekTpos

https://m.edsoo.ru/NN8BHZYBE

49

BosiHOBBIE CBOMCTBA YaCTHLI.
Bounsl e bpowis.
KopnyckynsipHO-BOTHOBOW
nyanu3Mm. CIIOHTaHHOE U
BBIHYXKJICHHOE U3JTy4CHHE

https://m.edso00.ru/J710TLFCO

50

OTKphITHE PATMOAKTUBHOCTH.
OmnsiTel Peszepdopaa mo
OTIPEJIETICHNIO COCTaBa
PAaAOAaKTUBHOI'O U3ITYUCHUS

https://m.edsoo.ru/TSJFUU3TP

51

CaoucTBa anbda-, 6era-,
raMma-m3JrydeHus. Biausaue
PaJMOAaKTUBHOCTH HA KUBBIC
OpPTraHU3MBI

https://m.edsoo.ru/UOIRQS0Z5

52

OTkpbITHE TPOTOHA U
HeuWTpoHa. M3oTombl. Anbda-
pacnana. DNeKTPOHHbBIA U
MO3UTPOHHBIM OeTa-pacmal.
l'amma-uznyuyenue

https://m.edsoo.ru/H2XIHOG3E

53

DHeprus CBA3U HyKJIIOHOB B
sanape. SaepHble peakuuu.
SAnepubin peaktop. [Ipodaemerl,
MIEPCIIEKTUBBI, SKOJIOTNYECKUE
ACIIEKTHI IAEPHOU DHEPTETUKU

https://m.edsoo.ru/CFJYJSSIG

54

aﬂeMeHTapHLIe YaCTHUIbI.
OTKpLITI/Ie MO3UTpPOHA.

https://m.edsoo.ru/SUC62U40A



https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA

Mertoapl HaOIIOAEHUS U
pErucTpaLyu 3JIEMEHTAPHBIX
yactul. Kpyrisliii cron
«DyHaMeHTaIbHbIE
B3auMoicucTBHA. EAMHCTBO
(u3HYECKOU KapTHHBI MHPa»

55

DTanbl pa3BUTHS ACTPOHOMHUH.
[Ipuxknagnoe u
MHPOBO33PEHUECKOE 3HAUECHUE
acTpoHoMuH. Buj 3B€31HOTO
Heba. Co3Be3nus, pKue
3BE3/Ibl, INIAHETHI, UX BUAUMOE
nemkenne. ComHeuHas
cucremMa

https://m.edso0.ru/5PXS219VY

56

Counnie. CoHeunas
aKTUBHOCTE. MICTOUHUK
sHepruu CoJiHIA U 3BE3]

https://m.edsoo.ru/1JZR54JA0

57

3BE3/b1, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/bI
[JIABHOU MOCIIEA0BATEIbHOCTH.
Buyrpennee crpoeHue 3BE3 .
CoBpeMeHHbIE TPEICTABICHUS
O MPOUCXOKICHUU U 3BOJIIOLINU
CoJHIIa U 3BE3]

https://m.edsoo.ru/GGD3W74Z0

58

Mineunsin [Iyre — Hama
TI'anaxtuka. ITonoxenue u
nemxkenue CoiHIa B
TI'anaktuke. I'amakTUKH.

https://m.edsoo.ru/L2U4S1HU2



https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2

UYepubie ObIphl B AApax
TaJIaKTUK

59

Bcenennas. Pa3beranue
ranakTuk. Teopus bosbmoro
B3pbIBa. PennkroBoe
n3nydeHue. MeraranakTuka

https://m.edsoo.ru/9IWRLVWNN

60

Hepemennsie npoOiembl
aCTPOHOMHHU

https://m.edsoo.ru/LJHNL2MCF

61

KonTtponsHas padora
«DNEeMEHTBI aCTPOHOMUH U
acTpOPU3UKNY

https://m.edso0.ru/TXTTCT488

62

O6o006maromuii ypox. Ponb
(U3HUKHN 1 aCTPOHOMHUH B
SKOHOMMYECKOH,
TEXHOJIOTHYSCKOM, COIHAIbHOM
Y 3TUYECKOH chepax
NeSITEeNIbHOCTH YeJIOBEKa

https://m.edsoo.ru/\WNJ5CRXYD

63

O6o06matromuii ypok. Poiss u
MecTO (PU3UKU U aCTPOHOMUU B
COBPEMEHHOM HAy4YHOU
KapTUHE MHUpa

https://m.edsoo.ru/2PFPB28UF

64

O6o06maromuii ypok. Ponb
¢buznueckoit Teopuu B
(hopmMupoBaHUHU
npeacTaBiIeHu o puzndeckoi
KapTHHE MHpa

https://m.edsoo.ru/Y29SVPCVR

65

Oo6o06uaromuit ypok. Mecto
(bu3MUECKON KapTHHBI MHpa B

https://m.edsoo.ru/LKNUIKHZH



https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/2PFPB28UF
https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/LKNUIKHZH

00II1eM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUI O IPUPOJIE

66

PesepBHbIil ypok. Marautnoe
noJje. DIeKTpOMarHuTHas
UHIYKLINS

https://m.edsoo.ru/EVMFIQTP6

67

PesepBHblil ypok. OnTuka.
OcHOBBI cnienUanbHOM Teopun
OTHOCHTEIIEHOCTH

https://m.edsoo.ru/ESABJRKS8L

68

Pesepnsiii ypok. KBantoBas
(busuKa. DIeMEHTHI
aCTPOHOMMUHU U aCTPOPHU3UKH

https://m.edsoo.ru/RARQLV0O2J

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/EVMFIQTP6
https://m.edsoo.ru/E5ABJRK8L
https://m.edsoo.ru/RARQLVO2J

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 06pa3oBaHMs

10.1

JleMoHCTpHpOBaTh Ha TMIpUMEpax poJib U MecTo (U3UKH B
(hopMUPOBaHUHN COBPEMEHHOW HAYYHOW KapTHHBI MUPA, B PA3BUTHHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B TPAKTHYECKOM IEITEIHbHOCTH

monen

10.2

Y4uThIBaTh TPaHUIBl MPUMEHEHUS HU3YYEHHBIX (PU3UUYECKHX
MOJIENEN: MaTepuanbHas TOYKA, WHEpUMAIbHAs CHCTEMA OTCUETa,
a0COJIIOTHO TBEPOE TEJO, UACAIBHBINA Ia3; MOJEIN CTPOSHHUS ra3oB,
KUJIKOCTEN M TBEPABIX TEJ, TOYEUHBIN AIEKTPUUECKUI 3aps] — IPH

petieHny Gpu3nuecKux 3aaad

10.3

Pacno3naBath hu3nueckue sBJIeHUS (IIPOIECCH) U OOBSICHATHh UX HA
OCHOBE 3aKOHOB MEXaHHMKH, MOJICKYJSIPHO-KHHETHYECKONW TEOPHH
CTPOCHHS BEIIECTBA U  DJCKTPOJMHAMHKH: PpAaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBIKEHHUE, CBOOOIHOE Ma/ICHHE
TEJI, JBWKEHHE TI0 OKPYKHOCTH, WHEPIHS, B3aHMMOJCHCTBHE TEIl;
muddys3us, OpOYHOBCKOE JBWKEHHE, CTPOCHHE JXKHAKOCTEH U
TBEPABIX TeN, H3MEHeHHe oOBbéMa Ten TMpU HarpeBaHHH
(OXJaXk/IeHUH), TEIUIOBOE paBHOBECHE, MCIIAPEHUE, KOHJICHCAIHS,
IUIaBJICHWE, KPUCTAJLIM3alUs, KUIIEHHE, BIAXHOCTh BO3AYyXa,
NOBBIIIICHUE [ABJICHUS Ta3a IMPU €ro HArPEBaHUU B 3aKPHITOM
cocyne, CBs3b MEXKJIYy [apaMeTpaMu COCTOSIHHs raza B

H30IIpoHecCax; JICKTpHU3auusg TCI, B3auMO/JICHCTBUE 3apsaa0B

10.4

OnuceiBaTh MEXaHHYECKOE ABUIKCHHUEC, HCIIOJIb3Ys (bHSH‘IeCKHC
BCJIIMYHHBI: KOOpJAWHATA, IIYTh, ICPEMCILICHUEC, CKOPOCTh, YCKOPCHUC,
MacCa TCJjia, CHJIA, HMIIYJIbBC TCJIa, KHUHCTUYCCKASA DOHCPIuU:,
IMMOTCHIMAJIbHAs OSHEPrusgd, MCEXaHH4YCCKad pa60Ta, MCEXaHHUYCCKas
MOIIMHOCTL; IIPpHU OIMUCAHUU MPABUJIIBHO TPAKTOBATH (I)PBPIHGCKPIﬁ
CMBICJI HCIIOJIB3YEMbIX BCIWYHH, HUX 0003HAYCHHS U CINHUIBI,
HaXO0JUTb (I)OpMyJ'II)I, CBA3BIBAOIINC JAHHYIO (I)I/BI/I‘IGCKYIO BCIIMYNHY

C ApYIrMMHU BCIMYNHAMU




10.5

OnuchiBaTh H3YYCHHBIC TEIUIOBBIC CBOMCTBA TEJI M TEILIOBBIC
SIBIICHUS, MCIOJb3yst (U3MUYSCKUE BEJIMYMHBI: JaBJICHUE Tas3a,
TEMIIepaTypa, CpeIHsAs KHHETHYECKas DHEPrusi XaoTHYECKOIro
JBMOKCHUS MOJICKYJ, CpPEIHEKBaJIpaTH4YHas CKOPOCTh MOJICKYII,
KOJIMYECTBO TEIIOTHI, BHYTPCHHSS dHeprusi, pabora rasa,
KOA((DUIMEHT TMOJE3HOTO JEHCTBUSI TEIUIOBOTO JBUTATENSI; IPH
ONMHMCAaHWUK  TMPAaBUJIBHO  TPAKTOBATh  (PU3UUYECKUH  CMBICIH
UCIIOJIb3YEMbIX BCIUYHMH, UX O003HAYCHHS M CIUHUIIBI, HAXOJUTh
GopMyJIBl, CBS3BIBAIONINE JAHHYIO (DU3MYECKYI0 BEJIMUYHUHY C

JPYTUMH BEIUYMHAM

10.6

OnuceiBaTh HM3y4EHHbIE JJIEKTPUYECKUE CBOWCTBA BEIIECTBA U
JNIEKTpUYECKHE SBJIEHMS (MPOILECChl), HCIOJB3YS (U3HUECKUe
BEJIMUYMHBI:  JJIEKTPUYECKUI  3apsii,  JJIEKTpUYECKOe  ToJe,
HanpspKEHHOCTh  TMOJISA, TMOTEHIMAJN, pPa3HOCTh MOTEHILMAIOB; MpH
OMHMCAaHWU  TPaBWIBHO  TpakTOBaThb  (U3MYECKUH  CMBICI
WCIOJIb3YEMbIX BEJIMYMH, UX 0003HAUEHUS U €IMHUIIbI; YKa3bIBaTh
(hopMyIibl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMU

BECJIMYMHaAMH

10.7

aHAM3UPOBaTh (PU3MUECKUE TMPOLECCHl M SIBICHUS, HCIOIb3Ys
¢u3nveckre 3aKOHBI U TPUHIIMITBL: 3aKOH BCEMUPHOTO TATOTEHUS, |,
I1 u 11l 3axonBI HBI0TOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOHN SHEPTHH,
3aKOH COXpaHEHHSI IMITYJIbCa, PHHIINT CYIEPIIO3UIIH CHJI, TPUHIIHIT
pPaBHOIIPABHS HWHEPIHUAIBHBIX CHUCTEM OTCYETA; MOJCKYISPHO-
KAHETHYECKYIO0 TEOPUIO CTPOCHHUS BEIECTBA, T'a30BbIC 3aKOHBI, CBSI3b
CpelHel KWHETHYECKOW SHEPTHU TEIUIOBOTO JIBWKCHUS MOJIEKYJ C
a0COJIIOTHOW TEMITEpaTypoOH, MEePBBIA 3aKOH TEPMOJMHAMUKHU; 3aKOH
COXpaHEHHS D3JICKTPUYECKOTO 3apsjaa, 3akoH KynoHa; mpu 3Tom
pa3iinyath CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOES

BBIP2YKEHUE U YCTIOBUS (TPAHULIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBICHITE OCHOBHEIE IIPHUHLIUIIBI ,HeﬁCTBHH MalluH, HpI/I60pOB u
TCXHHUYCCKUX YCTpOﬁCTB; pa3jinuatb YCJIOBUA HUX 0€e30I1acHOTO

HCIIOJIb30BAHHUS B IOBCEIHEBHOM KHU3HU

10.9

BBINOIHATE SKCIIEPUMEHTHI 110 UCCIIEOBAHNIO (PU3NYECKUX SBJICHHM
Y TIPOLIECCOB C MCIIOJIb30BAHUEM IPSAMBIX U KOCBEHHBIX MU3MEPEHUM;
npu 3ToM GOpMyIIMpOBaTh IpobaeMy (3a1auy) U TUIIOTE3Y Y4eOHOTro
OKCIEpUMEHTa,  CcOOMpaTh  YCTAaHOBKY U3  NPEAJIOKEHHOTO

060pyz[013aH1/1;1, MMPpOBOAUTLH OIIBIT U (I)OpMy.HI/IpOBaTL BBIBObI




10.10

OcymecTBiATh TpPsSMbIE ¥ KOCBEHHBIE H3MEPEHUs (U3UIECKUX
BEJIMYUH; TP 3TOM BBIOMPATh ONTHMAJIBHBIA CIIOCOO M3MEpEHUs U

HCIIOJIB30BAaTh U3BCCTHBIC MCTO bl OLICHKH HOI‘peI_HHOCTef/'I I/I3MepeHHI>'I

10.11

HccnenoBaTh 3aBUCMMOCTH MEXAY (PU3MUYECKMMHU BEJIMYMHAMH C
UCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUH; MPU 3TOM KOHCTPYHPOBATh
YCTAaHOBKY, (UKCHUPOBATh pE3YJIbTATHI IOIYYEHHOW 3aBHCHMOCTH
(U3NYEeCKUX BETMYUH B BU/IE TaOIUI U TpauKOB, AETIaTh BHIBOIBI 11O

pe3ysibTaTaM UCCIIEJOBaHUs

10.12

CobOmonaTh mpaBwia 0e30maCHOrO TpyJda HpU MPOBEAECHUU
HCCIIEIOBAaHUN B paMKax Yy4eOHOro SKCIEpUMEHTa, Y4eOHO-
HCCIEA0BATENBCKON U IPOEKTHOM JESATENBHOCTH C UCIOIb30BAHUEM

M3MEPUTENBHBIX YCTPOUCTB U J1a00PaTOPHOTO 000PYIOBaHUS

10.13

Pemrate pacuérHblie 3a1aun ¢ SBHO 3aJIaHHON (PU3NYECKON MOJIETIBIO,
WCTIONB3Ys (PU3UYECKUE 3aKOHBI M TPUHIIMIIBI; HA OCHOBE aHAIHM3a
YCIIOBHS 3a7auyd BBIOMpPATh (DU3UYECKYIO MOJETb, BBIICTATH
(bu3uvecKkre BeMUMHBI U (POPMYITBbI, HEOOXOIUMBIE IS €€ peleHus,
MPOBOJUTHh PACU€Thl W OICHUBATh PEATHHOCTh TOJYYEHHOTO

3HaueHUs! (PU3NYECKON BETNUHHBI

10.14

Pemath  kadecTBeHHblE  3aJayd:  BBICTpauBaThb  JIOTMUYECKU
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYkIECHUHN C OMIOPON HA U3yUCHHbIE

3aKOHBI, 3aKOHOMEPHOCTH U (1)I/ISI/I‘ICCKI/IC SIBJIICHUSA

10.15

Hcnonb3oBarh mnpu pemieHud Y4eOHBIX 3aJad  COBPEMEHHBIE
UH(GOPMAIMOHHBIE TEXHOJOTHMH [UIsl TOUCKA, CTPYKTYPHUPOBAHUSA,
UHTEPIIPETallud U TPEJCTaBIICHUs Y4eOHON M Hay4HO-TOMYJISPHOU
uH(bOpPMAIIMK, MOJIYYEHHOW U3 Pa3IMYHbIX UCTOYHUKOB; KPUTHUECKU

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

10.16

[IpuBoAMTH MpUMEpPHI BKJIAJa POCCHUMCKUX M 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HayKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOUIETO

MHUpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTUI

10.17

Hcnonn3oBarh TCOPCTUYCCKHUC 3HAHUS I10 (1)I/IBI/IK6 B IIOBCEJHEBHOM
KHN3HHU I oOecneueHruss OE30IMaCHOCTH npu O6paH_leHI/II/I C
HpI/I60paMI/I N TCXHUYCCKUMH YCTpOfICTBaMI/I, UL COXpaHCHUA
3A0POBbA U CO6JHOI[CHI/IH HOPM 3KOJIOTHUYCCKOI'0 TIIOBCACHUSA B

OKpYyKarollen cpene

10.18

PaGoTaTh B rpynie ¢ BIMOJIHEHUEM PAa3IMYHbIX COLIMATBHBIX POJIEH,
IUTAaHUPOBaTh  pabOTy TPYIIbl, palMOHAIBHO  PaCHpPEesiTh

0053aHHOCTH H IIaHUPOBATh ACATCIIBHOCTL B HCCTAHAAPTHBIX




CUTyalludXx, aJCKBATHO OLCHUBATH BKJIAJ KaXXJO0TO0 U3 YYaCTHHUKOB

TPYIIIBI B PELICHHE PACCMATPUBAEMON MTPOOIEMBI

11 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

111

JleMoHCTpHpOBaTh Ha TMIpUMEpax poJib U MecTo (U3UKU B
(hopMUPOBaHUHN COBPEMEHHOW HAYYHOW KapTHHBI MUPA, B PA3BUTHHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B TPAKTUYECKOU A TETbHOCTH

JIOAEH, LIETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA

11.2

YYuThIBaTh TpPaHUIBI MPUMEHEHUS HM3YUYCHHBIX  (PU3NUECKHUX
MOJIEJICH: TOYEYHBIN JJIEKTPUUYECKHI 3apsl, AIepHas MOJIEIb aToMa,

HYKJIOHHas MOJCJIb aTOMHOTO sApa IMPpU pCIICHUN (bHSPI‘—IGCKI/IX 3aga4

11.3

Pacnio3znaBath ¢usnyeckue sBIeHUs (IIPOLECChl) U OOBICHATh UX Ha
OCHOBE 3aKOHOB DJJIEKTPOJMHAMUKA U KBAHTOBOM  (pU3MKU:
ANeKTpuYecKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHO€  JEWUCTBUA  TOKAa,  B3aUMOJICHCTBHE  MAarHUTOB,
ANIEKTPOMArHUTHasT WHAYKLHWSA, JEHCTBHE MAarHUTHOTO TMOJS Ha
MPOBOJHUK C TOKOM M JBWXKYIIMICS 3apsiji, 3JIEKTPOMarHUTHBIE
Koje0aHUs U BOJIHBI, MNPSAMOJUHEHHOE pacHpoCTpaHeHHE CBETa,
OTpakeHHe, TMpejoMiieHHe, uHTepdepeHus, Aupakuus u
HOJIAPU3aIUs CBETA, AUCIIEPCHsI CBETa, POTOIIEKTPUUECKUN IPPEKT
(boToapdexT), cBeTOBOE NaBlICHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIEKTpa aToMa BOJOPOJa, €CTECTBEHHass W HCKYCCTBEHHas

paanOaKTUBHOCTDb

114

OnuceiBaTh U3y4eHHBIE CBOWMCTBA BelIecTBa (DIEKTPUUECKUE,
MarHUTHBIE, ONTUYECKHE, TICKTPUUECKYIO IPOBOAUMOCTE Pa3INUHbIX
Cpel) H DSICKTPOMArHUTHbIE SIBICHUS (TPOIECCHI), HCIOJB3Ys
(¢u3nueckne BENUYMHBL: DJIEKTPUUECKUW 3apsAn, Ccuila TOKa,
JNIEKTPUYECKOE  HaIpsSKEHUE, DBJIEKTPUUYECKOE COMPOTUBIICHHE,
pasHocTh noteHimanos, 3/1C, pabota Toka, UHAYKIHMS MAarHUTHOTO
noJyisg, cuina Awmrmepa, cuna JlopeHIla, WHIYKTUBHOCTh KATYIIKH,
SHEPrUsl JIEKTPUYECKOTO M MArHUTHOIO MOJEH, Mepruoa U 4acToTa
KoJnebaHuil B Koie0aTeIbHOM KOHTYPE, 3apsij U Crjla TOKa B poliecce

TapMOHUYCCKUX QJICKTPOMATrHUTHBIX I(OJ'IC68.HHI>1, (I)OKYCHOC




paccTosIHUE U OINTHUYECKas CHJIA JIMH3BI, IIPH OIMCAaHUU IIPABUIIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICI HCIOJB3YeMbIX BEIHYMH, HX
0003HAueHHUsI W EIWHHIBI; YKa3blBaTh (HOPMYIBI, CBS3BIBAIOLINE

JaHHYIO (PU3HUYECKYIO BETHYUHY C IPYTUMU BEININHAMHI

115

OnuceiBaTh H3y4YEHHbIE KBAHTOBBIE SBJIEHHUS U  IPOLIECCHI,
UCTIONB3Ysl (PU3UYECKUE BEIMUYMHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJIHBI U YacTOTa CBETA, SHEPTUsl U UMITYJIbC (POTOHA,
IIEpHOJ ITOJIypaciaza, SHeprus CBsI3U aTOMHBIX sIIEp; IPU ONIMCAHUH
MpaBUJIbHO TPAaKTOBaTh (U3UYECKUH CMBICH  HCIOJIb3YEMbBIX
BEJIMYMH, HUX OOO3HAUeHUsT W EIUHMIBI; YKa3blBaThb (OPMYIIbI,
CBSA3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEJIWYMHY C JIpYrUMU

BCIMYMHAMH, BBIYHUCJIATh 3HAUYCHUEC (1)I/I3I/I‘~IGCKOI\/'I BCIINYUHBI

11.6

Ananu3upoBath (U3NYECKHE TMPOLECCHl W SIBICHUS, HCIOJb3YS
(1)1/131/1%01(1/16 3aKOHBI n IMPUHIMUIIBIL: 3aKOH OMa, 3aKOHBI
MOCJIEIOBATEILHOTO U TMapaJJIEIbHOTO COEIMHEHHUS! IPOBOJHUKOB,
3akoH Jlxoyns — JIeHna, 3aKOH 3JI€KTPOMAarHUTHOM MHIYKIINH, 3aKOH
MPSIMOJIMHENHOTO  PacCIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSA CBETA, ypaBHEHUE OWHINTEHHA IS
dboTodddekra, 3aKOH COXpaHCHHS DHEPrUH, 3aKOH COXPaHCHHS
HUMITyJIbCa, 3aKOH COXPAaHEHMs DBJIEKTPUUYECKOTO 3apsnia, 3aKoH
COXpaHEHUs MaccoBOro 4ucia, mnocrtyinarel bopa, 3akoH
paIMoOaKTUBHOTO paclaja; MpU D3TOM pas3inyaTh CIOBECHYIO
(hopMyYITHPOBKY 3aKOHA, €T0 MAaTEMaTUUYECKOE BHIPAKEHHE U YCIOBHS

(rpaHuIpl, 00J1aCTH) TPUMEHUMOCTH

11.7

OHpeI[e.]'IﬂTB HaIpaBJICHUEC BEKTOpa HWHAYKHOHWH MAardHuTHOI'O II0JIA

IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa " CHJIBI HopeHua

11.8

CTpOI/ITL 1 OIIMCBbIBATb I/I306pa)KeHI/Ie, co31aBacMoO€ IINIOCKHUM

3epKajoM, TOHKOW JIMH30U

11.9

BBINOIHATE AKCTIEPUMEHTBI 110 UCCIICIOBAHUIO (PU3UUCCKUX SBICHHIM
U TPOLIECCOB C UCIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPCHUM;
npu 3ToM GOpMYIHPOBATH MPoOIeMy (3a/1a4y) U TUIIOTE3y Y4eOHOTO
JKCIIEPUMEHTa,  coOupaTh  yCTAaHOBKY W3  MPEIIOKEHHOTO

O60py,Z[OBaHI/I$I, MMPOBOAUTH OIIBIT U q)OpMy.]'II/IpOBaTL BBIBOIbI

11.10

OCYH.[GCTBJ'IHTL MpsAMBIC N KOCBCHHBIC HU3MCPCHUA (I)I/ISI/ILIGCKI/IX
BCJIIMYHMH, IIPU 3TOM BBI6I/IpaTL OINTUMAJIBHBIN CIIOCO0 HU3MCPCHUA U

HCIIOJIB30BAaTh U3BCCTHBIC MCTO bl OLICHKH HOFpCH.IHOCTCﬁ I/ISMCpCHI/Iﬁ




11.11

HccnenoBaTh 3aBUCUMOCTH (PH3HMUECKUX BETMYUH C UCTIOIB30BAHUEM
NpSIMBIX M3MEPEHUH; IpU OTOM KOHCTPYMPOBAaThb YCTAaHOBKY,
(bUKCHpPOBaTH Pe3yNbTaThl MOJYYCHHOH 3aBUCHMOCTH (DU3NYECKUX
BEJIMYMH B BUJIE TAOJIUII U IPpaUKOB, ETATh BEIBOJIBI IT0 PE3yJIbTaTaM

HCCICA0BaHUA

11.12

CoOntonate mnpaBuja 0e€30maCHOTO TpyJda IpU  IPOBEACHUU
UCClIeOBaHUM B paMKax ydyeOHOro »JKCIHepUMeHTa, Yy4deOHOo-
MCCIIEI0BATEIBCKOM U IPOEKTHOU ACSATEIBHOCTH C UCIIOJIBb30BAHUEM

MU3MEPUTENbHBIX YCTPONUCTB U J1JAOOPATOPHOro 000PYAOBaHUS

11.13

Pemrate pacuérHblie 3a1auu C BHO 33JJaHHON (PU3NYECKON MOJIEIBIO,
UCIONIb3YS (PU3MUECKHE 3aKOHBI M IMPHUHIIMIIBI; HA OCHOBE aHaIM3a
yCIOBUSL 33/Jayd  BbIOMpATh (PU3MYECKYI0 MOJIENb, BBIJIENIATH
(u3nueckue BeTUYUHbBI U GOPMYJIbl, HEOOXOIUMBIE ISl €€ pelIeHus,
MPOBOJUTH Pacdy€Tbl M OLEHUBATh PEATbHOCTh IMOJYYEHHOTO

3Ha4YCHHS (PU3UIECKON BEITMUNHBI

11.14

Pemiatp  kadecTBEHHbIE  3a/a4d:  BBICTPAMBATh  JIOTUYECKHU
HEMPOTUBOPEUMBYIO LIETIOUKY PACCYXKIEHUM C OTIOPON HA H3YYECHHBIE

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/I3I/ILICCKI/IG SABJICHUSA

11.15

Hcnonb3oBath mnpu pemieHnd yuyeOHBIX 3aJad  COBPEMEHHBIE
nH(OpPMALlMOHHBIE TEXHOJIOTUU ISl TOHMCKA, CTPYKTYypHUPOBaHMS,
WHTEpIpEeTalli U MPEJICTaBICHUs y4eOHOW U HAyYHO-TIOMYJISIPHOM
nH(pOopMaLNHY, MTOJTYYEHHOHN U3 pa3TuYHbIX HICTOYHUKOB; KDUTUYECKU

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

11.16

OOBACHATH IIPUHIUIIbI HeﬁCTBHH MalllhH, HpI/I60pOB U TCXHUYCCKUX
YCTpOﬁCTB; pas3jimiaTtb YCJIOBHA HX 0€e30I1aCHOTO HCIIOJIb30BAHUS B

HOBCCI[HCBHOﬁ KHU3HU

11.17

[IpuBoAMTH MpUMEpPHI BKJIAJa POCCUWCKHUX U 3apyOEKHBIX yUEHBIX-
(hU3HUKOB B pa3BUTHE HAYKU, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIETO

MHUpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTUI

11.18

Hcnonn3oBarh TCOPCTUYCCKHUC 3HAHUS I10 (1)I/IBI/IK6 B IIOBCEJHEBHOM
KHN3HHU I oOecneueHruss OE30IMaCHOCTH npu O6paH_leHI/II/I C
HpI/I60paMI/I n TCXHUYCCKUMH YCTpOﬁCTBaMH, A1 COXpaHCHUA
3A0POBbA U CO6JHOI[CHI/IH HOPM 3KOJIOTHUYCCKOI'0 TIIOBCACHUSA B

OKpYyKarollen cpene

11.19

PaGoTarp B rpyImmne ¢ BBIIOJHEHUEM PA3IMYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBaTh ~ pabOTy  TpyIIbl, PAlMOHAIBHO  PACHPEAEIATH

00SI3aHHOCTU | IUTaHUPOBATh ACATCIIBHOCTL B HCCTAHAAPTHBIX




CUTyaluAaX, aJACKBATHO OLCHHUBATL BKJIAJ KaXAOro M3 YYaCTHUKOB

IPYIIBL B PEIICHUE pacCMaTpUBaEeMO PoOIeMBbI




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasjaena

Kona nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOZIbI HAYYHOI'O [TO3HAHU A

11

®usnka — Hayka o mnpupone. Hayunbie
METO/IbI IO3HAHUS OKPYKaroIero Mupa. Posb
JKCIIEpUMEHTAa M TEOpUM B  IpoIecce

MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MopaenupoBanue (QU3NUECKUX SBJICHUN U
MPOIECCOB. Hayunsie TUIIOTE3BI.
®usnyeckue 3aKOHbl M TEOpHM. [ paHUIbI
NPUMEHUMOCTH  (PU3UYECKUX  3aKOHOB.
[Ipuniun cootBercTBUs. Ponb U MecTo
buzukn B GOPMHUPOBAHUM COBPEMEHHOM
HAay4YHOW KapTUHBI MHpA, B MPAKTUUYECKOM

NEeITEIbHOCTH JI0IEN

MEXAHHUKA

KNMHEMATHUKA

2.11

MexaHndyeckoe JBHXKCHUC.
OTHOCUTENHLHOCTD MEXaHUYECCKOI'O

neuxkeHus. Cucrema otcuéra. TpaekTopus

2.1

2.1.2

[Tepemenienue, cKOpocTh (CpeaHsisi CKOPOCTh,
MTHOBEHHass  CKOPOCTb) U YCKOpEHHE
MaTepUaIbHOW TOYKH, MX MPOEKIMH HAa OCHU
CUCTEMBI KOOPJIMHAT. Crnoxenue

NIEPEMELIEHUH U CII0KEHUE CKOPOCTEN

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
IPSAMOJIMHEMHOE  JBIKEHUE. I'paduxu
3aBUCUMOCTHU KOOpPJMHAT, CKOPOCTH,
YCKOPEHHUH, NytTd ¥ IepeMEIlCHUs

MaTepHaHBHOﬁ TOYKHU OT BPEMCHHU




2.1.4

CBoboxaHoe najieHne. YCKOpeHue

CBOOOHOTO MAECHUSA

2.15

Kpusosmueiinoe nBukeHue. PaBHOMepHOE
JBUXXCHUC MaTepHaHBHOﬁ TOYKHU 10
OKPY’KHOCTH. YTJIOBasi CKOPOCTb, JINHEHHAs
CKOpOCTb. [Iepuon u 4acToTa.

LleHTpOCTpEMHUTEIEHOE YCKOPEHHE

2.1.6

TexHuueckue  yCTpOMCTBA:  CIIMAOMETD,
JBUKCHHE CHAPAJIOB, LIENHBIE U PEMEHHBIE

nepeaadn

2.1.7

[IpakTnueckue paboTHI. N3mepenue
MIHOBEHHON  ckopoctH.  HMccnenoBanue
COOTHOILLIEHHUS MEXIY MyTAMU,
MPONJEHHBIMU TEJIOM 3a TOCJeI0BaTeNIbHbIE
paBHBIE  IIPOMEXYTKHM  BpEMEHM  IIpU
PaBHOYCKOPEHHOM JBWXEHHUHU C HayaJlbHOMU
CKOpOCTBbIO, paBHOM Hymto. HM3ydeHue
OBUKEHHUS] IIapUKa B BA3KOM >KUIKOCTH.
W3ydyenune JBUKEHHS Tena, OpOILIEHHOTO

TOPU30HTAJIBHO

2.2

JUHAMUKA

2.2.1

[lpunuun  oTHocuTenbHOCTH [ anuies.
IlepBriii 3akoH Herotona. MHepunaibHbie

CUCTEMBEI OTCUETa

2.2.2

Macca tena. Cuna. [IpuHuun cyneprno3uuuu

CHII

2.2.3

Bropoii 3akon HeroToHa jy1si MarepualibHOM
TOYKA B HMHEPLHAIBHONW CHUCTEME OTCYETa
(MCO). Tperuit 3akoH HeroToHa s

MaTCpHUAJIbHBIX TOUCK

2.2.4

3akoH BCECMUPHOTO TATOTCHUA. Cuna
TAXKCCTH. HepBaﬂ KOCMHYCCKasA CKOPOCTh.

Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka




2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIbKECHHUS W CHJA TPEHHsS  IIOKOS.
Koaddunment tperns. Cuma conpoTuBIeHUS

IIpU ABMOKCHUU TECJIAa B ) KUAKOCTHU HUJIU a3

2.2.7

[TocrymarenbHO€ U BpalaTesibHOE IBUKECHUE

a0COJIIOTHO TBEPJOTO TeElia

2.2.8

MoMeHT crIbl OTHOCUTEIBEHO OCH BpalCHus.
[Imeqo cuitbl. YcnoBus paBHOBeCHs TBEPIOTO
tena B ICO

2.2.9

TexHuyeckue yCTpOMCTBA: MOMIIMITHUKH,

JABMIKCHUEC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTrueckue paboTel. 3ydenne TBI>KEHUS
Opycka MO HaKJIOHHOM TIJIOCKOCTH TOJ
JeficTBHEM HecKoIbKuX cuil. MccnenoBanue
3aBUCUMOCTHU CHJI YIPYTOCTH, BO3HUKAIOITUX
B nedopMupyeMoil MpyKUHE W PE3UHOBOM
oOpasnie, OT BEIWYMHBI WX AcehOopMaIlv.
Uccnenosanue YCIIOBUU paBHOBECHUS

TBEPJIOTO TeJa, UMEIOIIETO OCh BPAIICHHUS

2.3

3AKOHbI COXPAHEHUS B MEXAHUKE

2.3.1

I/IMHYJ'H:C MaTepHaHBHOﬁ TOYKHU, CHCTCMbI
MaT€pHaJIbHbIX TOYCK. I/IMHYJ'IBC CHJIBI H

HN3MCHCHUEC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHeHus wumnyiasca B HCO.

PeakTuBHOE JBIKCHUE

2.3.3

PaGora cunsl

2.3.4

MomiHoCTE CHIIBI

2.3.5

Kunernueckas QHCPIuAa MaTCpHaHBHOﬁ

TOYKH. TeopeMa 0 KHHETHYECKOM SHEpTrun

2.3.6

[MoTennmaneHas »Heprus. [loTeHnumanpHas
SHEpTUs YIIpyro nepopMUPOBAHHOM
npyxussl. lloTeHumanbHas SHeprus Tena

BOJIM3U MMOBCPXHOCTHU 3emnu




HOTGHI_II/IEUILHBIG 1 HCIIOTCHLMAJIbHBIC CHUJIBI.

CBs3b pa6OTBI HCIMIOTCHIIMAJIBHBIX CHJI C

2.3.7 MU3MEHEHUEM MEXaHUYECKOM SHEPruu
CUCTEMBI TeN. 3aKkoH COXpaHEeHUs
MEXaHUYECKOM SHEPrUuu

2.3.8 Yupyrue v Heynpyrue CTOIKHOBEHHUS

239 TexHu4ecKue yCTpOMCTBA: JIBUKCHHUE PAKET,

o BOJIOMET, KOTIEep, MPYXUHHBIA MUCTOJIET

[IpakTnueckue paboTel. M3ydeHue cBs3U

2310 CKOPOCTEM Tel IpH HEYNPYyroM ynape.

UccnenoBanue cBsi3u pabOThl  CUJIBI €

M3MEHECHHEM MEXaHHISCKOM OHCPruu TCJIa

MOJIEKVYJIAAPHASA ®U3MKA U TEPMOJINMHAMUKA

3.1

OCHOBbI MOJIEKVJIIPHO-KUHETUYECKOI TEOPUU

311

OCHOBHBIE  TIOJIOXKEHUS  MOJIEKYJISPHO-
KUHETUYECKON TEOPUHU. BpoyHoBckoe
newkenne. uddysus. Xapakrep HBIOKCHUS

1 B3aUMOJIEHCTBUS YaCTHUI] BEI[ECTBA

3.1.2

Mogenu CcTpoeHus Tra3oB, >XHUIKOCTEH U
TBEPABIX Ted W OOBSCHEHHE CBOWCTB

BC€IIECTBA HA OCHOBE 3TUX MO,I[CJIGP'I

3.1.3

Macca MOJIEKYIL. Kommgecto BCIICCTBA.

[Tocrosnnas ABoraapo

3.1.4

TemnoBoe paBHOBecue. Temmeparypa u eé

usMmepenue. [lkana remneparyp Llenscus

3.1.5

Monenb naCaJIbHOI'O rasa. OcHoBHOE
YpaBHCHHC MOJ'I@Ky.]'ISIpHO-KHHCTH‘lCCKOﬁ

TCOPHH NACATIbHOI'O Ira3a

3.1.6

AbGcomoTHas Temneparypa Kak Mepa cpeHen
KHHETUYECKOU SHEPrUu TEIUIOBOTO
JBIDKeHUs vacTtul rasa. llkama temmnepatyp

KeneBuna

3.1.7

VYpaBuenune Kianelipona — MeHzaeneesa.

3akoH JlanbTOHA




3.1.8

l'azoBble  3aKOHBL. N3onpoueccsl B
UJICaJIbHOM I'a3e € [IOCTOSIHHBIM KOJIMYECTBOM

BEILIECTBA: M30TepMa, H30X0pa, n300apa

3.1.9

TexHu4eckue  yCTpOMCTBA:  TEPMOMETD,

OGapomeTtp

3.1.10

[IpakTnueckue pabotel. M3mepeHue macchbl
BO3JlyXa B KJJacCHOM KoMmHare. MccnenoBanue
3aBUCUMOCTH MEXIY rnmapaMeTpaMu

COCTOSHUSA pa3pCKEHHOT'O ra3a

3.2

OCHOBbI TEPMOAMHAMUWKN

3.21

TepmonnHamuueckass cucreMa. BHyTpeHH:A
SHEPTHusl TEPMOJMHAMMYECKOW CHUCTEMBI M

CITOCOOBI €€ M3MEHEHUS

3.2.2

KonuuectBo TemnoTs! u padota. BHyTpeHHsist

OHEPTHUA OJHOATOMHOI'O NACAJIBHOTO ra3a

3.2.3

Bunpr Temonepenaun: TETUIONPOBOIHOCTD,
KOHBEKIIUSI, H3TydeHue. TermmoéMKOCTh Tea.
VnenpHasg TEIUIOEMKOCTL BelllecTBa. Pacuér

KOJIMYCCTBA TCIIJIOTHI IIPU TCILIONEPEaAYC

3.2.4

ITepBarit 3aKOH TEPMOJIMHAMUKH.
[Tpumenenue EPBOTo 3aKOHa
TEPMOIMHAMUKHU K M30IpoLIeccam.

['padmueckas unrepnperanus paboThI raza

3.2.5

TemmoBbie MamuHbl. [lpuHUMOBL AEHCTBUS
TeIIOBbIX MamiH. [IpeoOpazoBaHus SHEPrUu
B TEIUIOBBIX MamuHaX. KoaddummeHt
nosnesHoro aeiictBus  (mamee —  KIIJ)

temioBoi Mamunsbl. [{ukn Kapuo u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOIMHAMUKH.
HeoOpatumocTs mporieccoB B MPHUPOJIE.
TeruoBple  nBurarenu.  ODKOJOTHYECKHE

HpO6HCMBI TCIIOOHECPICTUKU




TexHuueckue yYCTpOMCTBA: JBUTaTEIIb

3.2.7 BHYTPEHHETO CrOpaHusl, OBITOBOM
XOJIOJMIIbHUK, KOHAUIIMOHEP
328 [IpakTnueckue paboTHI. N3mepenue

YAEIBHON TEINIOEMKOCTH

3.3

AT'PETATHBIE COCTOSAHNUA BEILECBA. ®A30BbIE [IEPEXO/IbI

3.3.1

[Tapoo6paszoBanue U KOHJICHCAIIUSI.
Wcnapenue w kureHue. YJenbHas TEIUIOTA
napooOpazoBaHusl. 3aBUCHMOCTH

TEMIICPATYPhI KUTICHUA OT JaBJICHUSA

3.3.2

AOCOIIOTHAA M OTHOCHUTENIbHASA BIIAXKHOCTH

BO3ayxa. HacellenHslil nap

3.3.3

Teépmoe  Teno. Kpucrannnueckue Hu
amopdHbie Tena. AHHM3OTPONHS CBOWCTB
KPUCTAJLIOB. Kunkue KPUCTaJUIBI.

CoBpeMeHHbIE MaTepHaIIbl

3.3.4

[InaBieHue W KpuCTaUIM3aLUsA. Y aeabHas

TerioTa riaByienus. Cyonmumarus

3.3.5

YpaBHEeHHE TEIIOBOTO OaslaHca

3.3.6

Texnuyeckue yCTpONCTBA: TUTPOMETP U
IICUXPOMETP,  KAJIOPUMETP,  TEXHOJOTUU
MOJIy4EHUS] COBPEMEHHBIX MaTepUaIoB, B TOM

YHUCJIE€ HAHOMATECpHUajIOB, U HAHOTCXHOJIOTUU

3.3.7

[IpakTnueckue paboTHI. N3smepenne

BJIA’JKHOCTH BO3JyXa

SJIEKTPOAMMHAMUKA

4.1

OJIEKTPOCTATHUKA

41.1

OneKkTpu3anus Tell. DJEeKTPUYECKUM 3apsl.

I[Ba BU A DJICKTPUYICCKUX 3apsa10B

41.2

HpOBO)IHI/IKI/I, AUSJICKTPUKHU n

MOJIYITPOBOAHUKHU

4.1.3

3akoH COXpaHCHUS JJICKTPHUICCKOTO 3apsaa

414

Bsaumopnelicteue 3apsnoB. 3akoH Kynona




4.15

Onekrpuueckoe  mnosie.  Hampsok€HHOCTB
JIEKTPUUECKOTO IOJIAL. [TpuHnun
cynepno3uuuu. JluHuM  HanpsHKEHHOCTH

SJICKTPUYCCKOTO I10JIA

4.1.6

PaGoTa cui  3JEKTPOCTATUYECKOTO  TIOJIS.

Ilorennuan. PazHocTh IOTEHIINAIOB

4.1.7

[IpoBOAHUKN ¥ AUAIEKTPUKHA B MOCTOSTHHOM
JJIeKTpudeckoM moJe.  Juanextpuyeckas

IMPOHUITACMOCThb

4.1.8

DIEeKTPOEMKOCTb. Konnencarop.
DIEeKTPOEMKOCTh IUIOCKOTO KOHZIEHCATOPA.

DHeprus 3apsKEHHOr0 KOHJeHCcaTopa

419

TexHUUECKHE yCTPOWCTBA:  AIIEKTPOCKOIL,
AIIEKTPOMETP, DIEKTPOCTATHYECKas 3allluTa,
3a3eMJICHHE AIIEKTPOTPHUOOPOB,

KOHJIEHCATOP, KCEPOKC, CTPYHMHBIN MTPUHTED

4.1.10

[IpakTnueckue paboTHI. N3zmepenne

ANEKTPOEMKOCTH KOHJIEHCATOPA

4.2

[IOCTOSHHBIN DJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

VYcnoBus CYIICCTBOBAaHUA IIOCTOSAHHOTIO

421 AJICKTPUYECKOTO TOKa. VICTOYHMKHM TOKA.
Cuiia Toka. [loCcTOSIHHBIN TOK
422 Hanpsixenune. 3akon Oma 1 ygacTka 1enu
nr DNEKTPUUECKOe COMPOTHUBIICHUE. YEIbHOE
o COTIPOTHBIICHUE BEIIECTBA
Y [TocnenoBarensHOE, napasuieIbHOe,
o CMEIIAaHHOE COEANMHEHNE TPOBOHUKOB
PaGora anextpudeckoro Toka. 3akoH Jkoys
425
— Jlenna
4.2.6 MOIIHOCTB 2JIEKTPUUYECKOTO TOKA
427 anektpoaBrkymas cuia (manee — DJIC) u

BHYTPCHHCC COIIPOTHUBJICHUC HCTOYHUKA




ToKa. 3akoH Oma 115 NOJHOW (3aMKHYTOM)

anekTpuueckoi nenu. Koporkoe 3ambikaHue

4.2.8

ONEeKTpOHHAs  IPOBOAUMOCTb  TBEPIBIX
METAJIJIOB.  3aBUCUMOCTb  COINPOTUBIICHUS
METaJUIOB oT TEMIIEpaTyphl.

CBepxnpoBOIUMOCTb

4.2.9

OnekTpuueckuid ToOK B Bakyyme. CBolicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBogHUKH. CoOcTBeHHas u
puMecHast IPOBOIMMOCTb
NOJIyIpoBOIHUKOB. CBOMCTBA p-n nepexo/a.

[TonynpoBoHUKOBBIE TPUOOPHI

4.2.11

ONIEKTpUYECKH TOK B  3JIEKTPOJIUTAX.
DIIEKTPOJIUTUYECKAS JIMCCOITHAITHS.

DIIEKTPOJIN3

4.2.12

DIIEKTPUUYECKHI TOK B rasax.
CaMOCTOSITENILHEI W HECAMOCTOSTEILHBIN
pa3psaa. PaznuyHbie TUITBI CAMOCTOSTEIBHOTO

pazpsga. Monnus. [1na3zma

4.2.13

TexHuueckue  yCTpoOMCTBa:  aMIepMeETp,
BOJIBTMETP, pEOCTaT, HWCTOYHUKU TOKa,
3JIEKTpOHArpeBaTeIbHbIE puooPHI,
3JIEKTPOOCBETUTEIILHbIE puooPHI,
TEPMOMETP CONPOTHBIICHUS, BaKyyMHBIH
IUON, TEPMHUCTOPI U  (HOTOPE3UCTOPHI,

HOJ'IynpOBOI[HPIKOBLIfI JUOJ, raJlbBaHHMKa

4.2.14

IIpakTuueckue paboTHI. N3yuenue
CMELIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3smepenne DJIC ucroyHumka TOKa U €ro
BHYTpPEHHEro compoTuBieHus. HabmoneHue

QJICKTPOJIN3a

11 KJIACC




Kox
pasjaena

Koanposepsiemoro
3JIeMEHTa

HpOBepﬂeMbIe IJIEMEHTLI COACPKAHUSA

4

OJIEKTPOAMMTHAMUKA

4.3

MAT'HUTHOE IIOJIE. OJIEKTPOMAT'HUTHA A MHAYKIWA

43.1

IlocTtosauubie MarHuThHl. B3anmoneiicteue

IIOCTOAHHBIX MAarHuToOB

4.3.2

MaruauTtHoe mosie. BekTop MarHuTHOU
uHAyKuuu. [lpuHoun — cyneprno3uiuu.
JInann marnuTHOM MHaykuuu. KaprunHa
JVUHUA MarHUTHOM  WHAYKUWAH  TOJIA

IIOCTOAHHBIX MAarHuToOB

4.3.3

MarauTHoe MoJie TPOBOJHUKA C TOKOM.
Kaptuna nuHuil noss JJIMHHOTO MPSIMOTO
MPOBOJHUKA M 3aMKHYTOTO KOJBILIEBOTO
MPOBOJHNKA, KATYIIKH C TOKOM. OIbIT
Opcrena. BzaumoaelictBue mpoBOJHUKOB

C TOKOM

43.4

Cuna Amrepa, €€ MOyJb U HalpaBJIeHUE

4.3.5

Cuna  Jlopenua, eé MOJTyJb u
HampapjieHue. JIBW)KEHUE 3apsuKeHHOU
YacTULIBI B  OJHOPOAHOM MAarHUTHOM

nosie. Pabota cunbl Jlopenna

4.3.6

SIBiIeHUE AIEKTPOMArHUTHOW MHAYKITUU

4.3.7

IToTox BCKTOpa MarHUTHOM HHAYKIUH

4.3.8

O/C WHIYKIUH. 3akoH

aNeKTpoMarHuTHoi unaykuuu dapanes

4.3.9

BuxpeBoe snekrpuueckoe mnose. IC
WHAYKIWA B TPOBOJHMKE, IBMKYILIEMCS
MOCTYIATEIbHO B OJIHOPOJIHOM

MAarduMTHOM II0JIC

4.3.10

IIpaBuno Jlenna

43.11

NHIYyKTUBHOCTS. SIBnenue

camonHaykuuu. J1C caMonHAyKIMU




3H€pI‘I/I$I MAriuMTHOIO IIOJIA KaTyliKu C

4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE T10JIe
TexHuueckne yCTPOWCTBA: TOCTOSIHHBIC
MarHMTHl, AIIEKTPOMATHUTHI,
4.3.14 ANIEKTPOBUraTENb, YCKOPUTEIH
SJIEMEHTApHBIX  YaCTHI, WHIYKIIMOHHAS
neyb
[IpakTnueckue  pabOTBHI. N3yuyenune
MAarHUTHOTO TIOJII KATyIIKH C TOKOM.
4315 HccnenoBanne IeHWCTBUS IIOCTOSHHOIO

Mar"gura Ha pamKy c TOKOM.
HUccnenosanue SIBIICHUS

3JIEKTPOMArHUTHOW MHTYKIIUHU

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHUYECKUE U 5JIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.1.1

KoneOarensnas cucrema. CBoOOgHBIE
KoJieOaHus. ['apMoHMYECKHe KoJeOaHuUs.
[lepuon, wacrora, ammuryna u (asa

KoJIeOaHui

5.1.2

[IpyxuHHBIA MasiTHUK. MaTeMaTU4eCcKuil

MasTHHK

5.1.3

YpaBHEHHE TapMOHUYECKUX KOJICOaHUM.
Kunemarnyeckoe ¥ JAMHAMHYECKOE

OIMMCaHHE KOJIEOATEILHOTO JABUKCHUA

5.1.4

[IpeBpamenue SHEPTUH npu
rapMOHMYECKHX  KoyieOaHusx.  CBs3b
aAMILIUTY 1B KoJIeOaHuil HUCXOIHOU
BEJIMYMHBI C aMIUTUTYIaMU KoJieOaHUi e

CKOPOCTH M YCKOPEHUs

5.1.5

Konebarenbubiit  koHTyp. CB0OOAHBIE
JIEKTPOMAarHUTHbIE KoJIeOaHus B
UeaTbHOM  KOJeOaTeNTbHOM  KOHTYpE.

Ananorus MCKAY MCXaHUYCCKUMHU U




SJICKTPOMAriuTHBIMHA KOJIeOaHUsIMH.

®opmyna Tomcona

5.1.6

3aKkoH COXpaHCHUA SHCPIruu B UACAJIbHOM

K0J1e0aTeIbHOM KOHTYpE

5.1.7

BI)IHY)KILGHHI)IG MCXAaHHNYCCKUC
konebanus. Pesomanc. Pe3onaHcHas
KpI/IBaH. BI)IHY)KIIGHHI)IG

SJICKTPOMArHUTHBLIC KOJIeOaHusI.

5.1.8

[lepemennbiii  Tok. CHHyCOUJAIbHBIN

IIEPEMEHHBIN TOK.

5.1.9

MonHocTh IIEPEMEHHOTO TOKa.
AMIUTATY/THOE U JIEUCTBYIOIIEE 3HAUCHUE

CHJIBI TOKA U HAITPSHKCHUA

5.1.10

Tpanchopmarop. [IpousBoactso,
nepeaadya u noTpediaeHne MEeKTPUUECKOn
SHEPTUM. OKOJIOTMYECKHE PHUCKH TIPU
IIPOU3BOJICTBE DIIEKTPUYECKONW DHEPTUU.
Kynberypa HCIIOJI30BAHHUS

3JIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

5.1.11

Texaudeckue ycTpoiicTBa: cercmorpad,
ANEKTPUYECKUI 3BOHOK, JTUHUT

aNeKTponepenay

5.1.12

[IpakTtuueckue paboTel. lccnemoBanme
3aBHCHMOCTH NIEPHUOJAa MAJBIX KOojeOaHuM
rpy3a Ha HUTH OT JUIMHBI HUTU U MaccChbl
rpy3a. MccnenoBanue nmepeMeHHOTO TOKa
B enu u3 MOCIIeI0BATEIHHO
COeIMHEHHBIX KOHJAEHCATOPA, KATYILIKH U

pesucropa

5.2

MEXAHUYECKHUE

N SJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

Mexanundeckue BOJIHBI, YCIIOBHS
pacupoctpanenus. Ilepuon. CkopocTtb
pacnpoCTpaHeHHUsT U JUIMHA  BOJIHBI.

HOHCpCLIHBIC 1 IpOJO0JIbHBIC BOJIHBI




5.2.2

WnTepdepentus u  npudpakuus

MCXaHHUYCCKUX BOJH

5.2.3

3Byk. CkopocTh 3ByKa. ' poMKOCTb 3ByKa.

Bricora Tona. TemOp 3ByKa

5.2.4

ONEeKTPOMAarHUTHbIE BOJIHBL. Y CIIOBHS
U3ITyYEHUS]  3JEKTPOMAarHUTHBIX  BOJIH.
B3aumnas opuenTauus Bextopos E, Bu v

B JICKTPOMAarHMTHOM BOJIHE B BAKyyme

5.2.5

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpa)kKeHHE, IPEIOMIICHHE, TOISIpU3aLys,
mudpaknusi, uHTepdpepenuus. CkopocTh

SJICKTPOMArdHUTHBIX BOJIH

5.2.6

[Ixama JJIEKTPOMAarHUTHBIX BOJIH.
IIpuMeHeHne >IeKTPOMAarHuTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHI)I pagmocmm U TCICBUACHUA.
Pagnomoxamust. DJIEKTPOMarHuTHOE

3arps3HEHUE OKPY)KAIOIIEH CpelIbl

5.2.8

TexHuueckne ycTpoucTBa: My3bIKAJIbHbIE
UHCTPYMEHTHI, yAbTPa3BYKOBast
JUArHOCTHKAa B TEXHUKE U MEIUIIMHE,
pajap, paauONpPHUEMHUK,  TEJIEBU30D,

anTeHHa, tenedon, CBU-neup

5.3

OIITHUKA

5.3.1

[TpsimonuHeliHoe pacmpocTpaHeHue

cBeTa B OJHOPOJIHOM cpene. JIyu cBera

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPAKCHHS
csera. [loctpoeHure n300pakeHuii B INIOCKOM

3epKaje

5.3.3

HpeJ'IOMJ'IeHI/IC cBeTa. 3aKOHBI MPEIIOMJICHHUSA
CBCTa. AOCOTIOTHBIHM IoKa3aTcjib

MMPECIOMIICHUSA




5.34

Iomnoe BHYTPCHHEE OTpaKEHUE.
[IpenenbHblid YroJ MOJHOTO BHYTPEHHETO

OTPAKECHUS

5.35

Hucnepcuss cBeta. CIOXHBIA COCTaB

Oenoro ceeta. Lger

5.3.6

CoOwuparolue M pacceuBAIONINE JIMH3BI.
Tonkas nnH3a. POKYCHOE pacCTOSHUE U
ONTUYECKass CWJIa  TOHKOM  JIMH3BIL
IToctpoenue M300pakeHUi B
coOuparomMX U pacCceuBaIOLIUX JIMH3AX.
@opmysia TOHKOW JMH3BL. YBEJIUYCHUE,

JaBaeMoe€ JIMH30U

5.3.7

[Tpenens NIPUMEHUMOCTH

reOMETPUYECKON ONTUKHU

5.3.8

Untepdepennuss  csera. KorepeHTHbIe
UCTOYHUKUA.  YCJOBHUS ~ HAOIMIOJACHUS
MaKCHMYMOB u MHHUMYMOB B
UHTEpQEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(l)aSHBIX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

Hudpakumss  cera.  Judpakmuonnas
peméTka. Y clioBUe HAOMIOACHUS TJIaBHBIX
MaKCUMYMOB npu naJIcHAH

MOHOXpOMATHUYCCKOI'O CBCTa Ha

TUGPAKIMOHHYIO PEHIETKY

5.3.10

HOHHpI/IBaHI/IH CBCTa

5.3.11

TexHudyecknue ycTpOMCTBA: OYKH, JyIa,
doToanmnapar, MPOEKIMOHHBINA ammapar,
MUKpPOCKOII, ~ TE€JECKOI,  BOJOKOHHAas
ONTUKa,  JAU(QpaKIMOHHAs  peléTka,

MoJIApon g

5.3.12

[Tpaktuueckue  pabotel.  M3mepeHue
nokasaress npenomienus. Mccienosanue
CBOMCTB  M300pakeHMH B  JIMH3aX.

Ha6J'IIOI[CHI/IC JAUCTICPCUU CBCTA




BJIEMEHTHI CIIEHUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'panuipl MPUMEHUMOCTH KJIACCUYECKOMN
MEXAHUKU. ITocTynatet TEOPUU
OTHOCHUTEJIBHOCTHU: WHBAPUAHTHOCTh
MOAYJII CKOPOCTH CB€Ta B BaKyyMe,

MPUHIIUATT OTHOCUTEILHOCTH DUHIITEHHA

6.2

OTHOCHTEILHOCTD OJHOBPCMCHHOCTH.
BaMeI[J'IeHI/Ie BpEMCHHU M COKpallCHUC

JUTHHBI

6.3

DHEprus U UMITYJIbC CBOOOTHOM YaCTHUIIbI

6.4

CBsI3b MacChl C 3HEPTHEH W HUMITYJIHCOM
CBOOOJIHOM YaCTHIIBI. DHEPIHsl TOKOS

CBOOOIHOM YaCTHUIIEI

KBAHTOBAA ®U3MKA

7.1

SJIEMEHTBI KBAHTOBOM OIITUKHU

7.11

®otonbl. @Popmyna Ilmanka cBsi3m
SHepruM (POTOHA C €r0 YaCTOTON. DHEPTHSI

U UMITyJIbC (poTOHA

7.1.2

OTkpbITHE u UCCIICIOBAaHUE
doToapdexra. Onbiter A.I. Crosierona.

3akoHbl poTtodrdhdexTa

7.1.3

YpaBuenue OuHIITEHA VIS
dotoapdexra.  «KpacHas  rpaHuma»

doTorddekra

7.1.4

HaBnenue ceera. OnbiTel I1L.H. JIeGenena

7.15

XHUMHUYECKOE ﬂeﬁCTBHe CBCTa

7.1.6

TexHUUecKue ycTpoicTBa: (OTOIIEMEHT,
$hoTOIaTUYHK, COJIHEUHAs Oarapes,

CBECTOAUO

7.2

CTPOEHHME ATOMA

7.2.1

Monens atoma TomcoHa. OnbBITEI
Pesepdopaa no uccrienoBaHuo CTPOCHUS

aTomMa. HJIaHCTapHaSI MOZCIb aToOMa




7.2.2

Iloctynatet  bopa.  Uznydenune wu
noriomeHrne (HOTOHOB TMpU Mepexoje
aToMa C OJHOTO YpOBHS DHEPrMM Ha
apyroi.  Buapl  cnektpoB.  Crektp

YPOBHEW 3HEPIrUH aTOMa BOAOpOJA

7.2.3

BonnHoBeie cBoiicTBa yactul. BonHbl ne
bporis. KopnyckyiisgspHO-BOJTHOBOM
nyamu3M. Jludpaknus 37I€KTpoHOB Ha

KpHUCTaJLIax

7.2.4

CroHTaHHOE U BBIHYXJICHHOC U3JTYYCHUC.

VYcTpolicTBO U TpUHIMIT paboTHI J1a3epa

7.2.5

TexHuyeckue ycTporucTBa: CIEeKTPaIbHbIN
aHayu3 (CIEKTPOCKOIT), 1a3ep, KBAHTOBBIN

KOMITBIOTEP

7.2.6

[TpakTnueckue pabotel. Habmonenue

JIMHENYaToro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HaOMIOACHUS W PETHCTPALlUU

OJIEMCHTAPHBIX YaCTHUI]

7.3.2

OTKpBITHE PATUOAKTUBHOCTU. ONBITHI
Pesepdopna mo ompeneneHuio cocraBa
paanoakTuBHOrO u3nydeHus. (CBoiicTBa
anbda-, Oera-, raMma-Hu3JIy4eHHUsL.
BnusiHue paauMoakTUBHOCTH Ha JKHMBBIE

OpraHu3Mbl

7.3.3

OTKpbITHE  TPOTOHA W HEWUTPOHA.
Hyknonnas moznens sinpa ['eiizenbepra —
WBanenko. 3apsn sapa. MaccoBoe uucio

anpa. M3oTonsl

7.3.4

Anbda-pacnan. ONEKTPOHHBIN u
HNO3UTPOHHBIK  Oeta-pacnan. ['amma-
U3IIydyeHHe. 3aKOH  paJMOaKTUBHOTO

pacmajna




7.3.5

OHeprusi CBSI3M HYKJIOHOB B  sjpe.

SAnepusie cunbl. Jledhekt Macchr spa

7.3.6

SnepHble peaxkumu. JleneHue U CHHTE3

saep

7.3.7

Snepubiii  peakrop.  TepmosinepHbIit
cunte3. [IpoOnembl M NEpCHEKTUBHI
AIEPHON DHEPreTUKH. OKOJOTHYECKUE

aCIIEKTHI SICPHOU dSHEPTETUKHU

7.3.8

OnemeHTapHble  4acTulbl.  OTKpbITHE
IIO3UTPOHA. @yH1aMEHTaJIbHbIE

B3aUMOJCUCTBHUSA

7.3.9

TexHu4eckue yCTpOMCTBa:  JO3UMETD,
Kamepa BwunbcoHa, SAEpHBI peakTop,

aToMHas 6omOa

7.3.10

[Tpaktuueckue padotel. HccnenoBanue
TPEKOB YacTHII (o TOTOBBIM

doTorpadusm)

OJIEMEHTLBI ACTPOOU3NKU

8.1

Bun 3Bé3aHOTO Heba. Co3Be3nusi, sSipKUE

3BE3/IbI, IJTAHETHI, UX BUAUMOE IBIKEHUE

8.2

ConHeunaa cucrtema. IlmaHeTsl 3eMHOU
rpynnbl.  [lmaHeThI-TUTaHTBI ©W = UX
CITYTHUKH, KapJIMKOBBIC TUTAHETHI. MaJibie

Testa CoTHEYHOU CUCTEMEI

8.3

Connne, dortochepa u  armocdepa.

CoiHEYHAas! aKTUBHOCTh

8.4

Nctounuk sneprun CoJiHia U 3BE3]T

8.5

3Bé3,I[BI, HX OCHOBHBLIC XapaKTCPUCTUKMH:
Macca, CBETUMOCTD, paanuycC, TEMIICpATypa,
nx B3aMMOCBA3b. I[I/Ial"paMMa
((CHCKTpaJ'IBHHﬁ Ki1aCC — CBCTHUMOCTDB».
3Bé3I[BI TJaBHOM  ITOCIEA0BATEIbHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTb) JJIA

3BE3]1 TJIABHOM MOCIEA0BATEIbHOCTH




Buyrpennee CTpOCHHE 3BE3.
86 CoBpemeHHbIE IIPEACTABIICHUS 0

IMPOUCXOXKACHUHN U 3BOJJIIOITUA COJIHLIa U 3BE31.

Jrarbl JKU3HA 3BE3

Mneunsii Ilyte — Hama ['amakruka.
CnupanbHas  crpykrypa  [anaktukw,
pacopeneneHue 3BE3/, rasa W IbUIM.
8.7 [lonoxenne wu papwkenue ConHua B
lamaktuke. Ilmockas wu cdepudeckas

HOACUCTEMBI [ aJlTaKTUKU

Tunel ramakTuk. PamguorajiakTuka U

8.8

KBa3apbl. YEpHBIE ABIPHI B sIpaX FAIAKTHK

Bcenennada. Pacmpenne Bceenennoi.
3akon XaO0na. Pasberanue ranaxkTHk.
8.9 Bospact u pamuyc Bcenennoii, Teopus
bompmioro B3peiBa. Mogens «ropsiaent

Bcenennoii». PennkToBoe usiyueHue

Macmtabnast  cTpykrypa BceneHHOM.
8.10 MeraranakTtuka. Hepeménnsle npoGiemsl

ACTPOHOMHUH




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bub6mnorexa IIOK



		2026-09-10T14:23:38+0300
	ЧОУ СОШ "РОДНИК"




