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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUU M TPEOOBAHMI K pe3ysbTaTam
OCBOEHHS OCHOBHOUM 00pa3oBaTesNbHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS H
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENbHBIX
OpraHu3anusiXx Pocculickon Oenepanun, pean3yoInX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBlIeHO Ha (opMuUpoBaHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcs 10—11 kiaccoB npu 00yueHuun
X (Qu3ruke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JIEATEIbHOCTHOIO MOJX0/Ia.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusiM OI'OC COO k miaaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANpPEIMETHBIM pe3ybTaTaM OOy4YeHHs, a TaKkKe
YUUTHIBAET HEOOXOAMMOCTb peaju3allid MEXIPEIMETHbIX CBs3ed (QU3MUKH C
€CTECTBEHHO-HAYYHBIMH y4E€OHBIMU MpeMeTaMu. B Hell onpenensitoTcs OCHOBHBIE
e U3ydeHus (U3MKU Ha YPOBHE CpEIHEro oO1iero oopa3oBaHus, MiIaHUPyeMbIe
pe3ynbTaThl  OCBOEHUS Kypca (U3MKHU: JUYHOCTHBIE, MeETaIpeJIMETHbIC,
npeaMeTHBIE (Ha 6a30BOM ypOBHE).

[Iporpamma no Gu3uKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJbTAaThl OCBOCHUS Kypca (PU3UKU HAa Oa30BOM YpPOBHE, B

TOM YHMCJIE PEeIMETHBIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepxaHue yuyeOHoro npeamera «dusuka» mo rogam o0ydeHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBe yueOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIA BKJIAJl B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3NKH — CHCTEMOOOpa3yONTUi
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mdeckoii reorpadueit um acTtpoHomuei. Mcmonp3oBaHWE M aKTHBHOE
npuMeHeHne (U3WYECKUX 3HAHUKA  ONpeleNseT XapakTep U Pa3BUTHE
pa3zHO00pa3HBIX TEXHOJIOTUH B chepe SHEPreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
IIOJIYYEHHsI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBaAMHU U Apyrux. M3ydyenue
(U3MKK1 BHOCUT OCHOBHOM BKJIaJ B (DOPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOy4arommuxcsi, B (pOpMHpOBaHHE YMEHUN MPUMEHATb HAYYHBI METOJ
MO3HAHUS [P BBINOJHEHUU UM YYEOHBIX UCCIEA0BAHMM.

B ocHoBy Kypca ¢pu3uku 11 ypOBHS CpeHEro o01iero oopa3oBaHus MOJI0KEH
pAA UAEH, KOTOPhIE MOKHO pacCMaTPUBATh KAaK MPUHIUIIBI €70 OCTPOCHHS.

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



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

Hoes eymanumapuzayuu. EE peanuzanusi TpeArnosiaraeT HCIOIb30BaHUE
I'YMaHUTApHOTO TOTEHLMaNa (U3UYECKOM HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHS
(u3HKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
U HKOJIOTHYECKUMU ITpoOIeMamu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puszuku npeamnoaraet 3HaKOMCTBO
C LIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTMYECKUX MPUIOXKEHUN H3YUEHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM NpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHM, a Takke OO0CYXKIeHUS
npo0JieM pallMOHAIBHOTO MPUPOOTIOIB30BaHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YPOBHE CpEAHEro OoOIIero
oOpa3oBaHus SBJISOTCA (u3HUeckue Teopuu (PopMUpOBaHUE MPEACTABICHUHA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJU (yHIaMEHTAIbHBIX 3aKOHOB U
IIPUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUSAX O IPUPO/IE, TPAHUIIAX TPUMEHUMOCTH
TEOpUH, JJI ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHHM U MPOIIECCOB).

CHCTeMHO-/IeSITeIbHOCTHBIN MOJX0J] B Kypce (U3UKU peamu3yeTcs Mpexiie
BCEro 3a CU€T OpPraHM3allii SKCIEPUMEHTAIBHOU AESITEIbHOCTH 00YyYarouuxcsl.
Jli1st 6a30BOrO ypoBHS Kypca (GU3UKU — 3TO UCTOIB30BAHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB M TAOOPATOPHBIX pabOT, KOTOPHIE B IPOTpaMMe
no ¢usnke 0ObEIMHEHBI B OOIIMH CIHCOK YYCHHUYECKUX IMPAKTHUECKHUX padoT.
Boienenne B yka3zaHHOM TiepeyHe J1a0OpaTOpHBIX pabOoT, MPOBOIUMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIIACTCS YYaCTHUKaMU 00pa3oBaTeNbHOTO IMpoliecca
UCXOJII M3 OCOOCHHOCTEH IJIAaHWPOBAaHMSI W OCHaIleHUs KaOuHeta ¢Gus3uku. [lpm
3TOM O0ecrneyuBaeTCcsl OBJIAJEHUE OOYyYalOIMMUCA YMEHHUSIMU IPOBOJIUTH
KOCBEHHBIE M3MEpPEHUs, MCCIEIOBAHUS 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH U
IIOCTAHOBKY OIIBITOB 10 IPOBEPKE MPEIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHKE YAEISETCS pEIIEHUIO PACYETHBIX U KAUECTBEHHBIX 3a/a4.
ITpu 3TOM J171s1 pacU€THBIX 33724 IPUOPUTETOM SIBIISIOTCS 3aJa4U C SIBHO 3alaHHOU
¢u3nyeckoll MOJENbIO, TO3BOJSIOUINE TMPUMEHATh M3yUEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOIO paszesia Kypca, TaK M UHTErpupys 3HaHUS U3
pa3HbIX pa3zenoB. /[ KauyecTBEHHBIX 3a/1a4 NPUOPUTETOM SIBJIIOTCS 3aJaHUS Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBICHUM W MPOLECCOB B OKpY’KarolIeH
KU3HU, TpeOyrouue BblOOpa (U3MYEeCKO Mojenu sl CUTyallud MpPaKTHKO-
OPUEHTUPOBAHHOTO XapakTepa.



B cootrBerctBu ¢ TpedoBanusmMu @PI'OC COO k MaTepuaabHO-TEXHUYECKOMY
o0ecreyeHuIo y4eOHoro mnpoiecca 0a30BbI ypOBEHb Kypca (PU3MKM Ha YpOBHE
cpeaHero o0OIero o0pa3oBaHHsS AOJKEH HM3y4aThCS B YCIOBHSX MPEIMETHOTO
kaOuHeTa (PU3MKM WIK B YCIOBUSAX HHTEIPUPOBAHHOrO KaOWHETa MpPEAMETOB
€CTEeCTBEHHO-HAYYHOr0 LMKiIa. B xabuHeTe (PU3MKH JOKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpyJOBaHHE MJid BBIMOJHEHUS YKa3aHHBIX B MPOrpaMMme IO
($u3HMKe YUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JleMoHcTpanimoHHOe 0o0opyaoBaHue (GOPMUPYETCS B COOTBETCTBUHU C
IOPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U O0ECHEYMBAET MOCTAHOBKY
NEPEUMCICHHBIX B TMporpaMme Mo (U3HKE KIIOYEBBIX JIEMOHCTpauui s
UCCJICIOBAaHUS  MU3Y4YaeMbIX SIBICHHMH M  TPOLECCOB, OMIHUPUYECKUX H
(yH1TaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe o0OOpyaOoBaHUE [JIsi YYEHUYECKUX MPAKTUYECKUX padoT
dopmMupyeTcsi B BUI€ TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydammuxcsi. TemMaTH4ecKue KOMIUICKTHI
1abopaTopHOro 000pYNOBaHUSA JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M IIM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMM LIETSIMU U3y4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

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

e DPa3BUTHE NPEJCTABICHUNA O HAYYHOM METOJIE MTO3HAHUS U (OPMUPOBAHME
HCCIIEZIOBATEIBCKOTO OTHOUICHUS K OKPY>KaIOILUM SIBJICHUSIM;

e (opMHpOBaHNE HAYYHOT'O MUPOBO33PEHNUS KaK pe3ysibTaTa U3y4eHHs] OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (PU3HKU;

e (dopMupOBaHHE YMEHUH OOBACHATH SBJICHHUA C HCIHOJIb30BaHUEM
(¢u3nyecKnx 3HaHUN U HAYIHBIX JI0Ka3aTEIbCTB;

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

JlocTrkeHue 3TUX Liejeld 00ecrneunBaeTcs PeIeHUEM CIIEAYIOIUX 3a71a4 B

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

e TMPHUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIINX PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHSAX, BKIIOYAs MEXAHHMKY, MOJEKYSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 37€MEHTHI aCTPO(YU3HKY;

e (dopMHpOBaHHE YMEHUN MPUMEHITh TEOPETHYECKHE 3HAHUS IS
OOBsicCHEHHsI (PU3MYECKUX SBICHUH B TPUPOAE U I HIPUHATUS
MPAKTUYECKUX PELICHHUI B MIOBCEHEBHOM KU3HU,



e OCBOEHHME CIOCOOOB pEHIeHUs Pa3NIUYHbIX 3aJad C SBHO 3aJaHHOM
(¢u3nueckoll MoOJEeNbo, 3ajay, MOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3gaHue pU3NUECKO MOJAEIH, aIEKBAaTHON yCIOBUSAM 33aa4H;

e TMOHHMMaHUE (U3NYECKUX OCHOB W MPUHIMUIIOB JEUCTBUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUUECKUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJIQJICHUE METOJAMH CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS U TPOBEIACHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalv3a W HHTEpHpeTaruu uHOOpMaInH,
OIpeJeNIeHHs] JOCTOBEPHOCTHU MOJIYYEHHOT'O pe3ysIbTaTa;

e CO3JIaHUE YCIIOBUU JJIsl Pa3BUTHS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOMN JEATEIbHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIii ypOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoaAuTCS 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HENIEIIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipeqmaraemeiii B mporpamMme 1o (U3MKE TepeyYeHb Ja0OpaTOPHBIX U
MPaKTUYECKUX paldOT SBISCTCS PEKOMEHJIOBAaHHBIM, YYHUTEIb JIEJIa€T BBIOOD
npoBeACHUsT JIabOpaTOPHBIX pPaObOT W OMNBITOB C YYETOM HWHIUBHUIYaAJTBHBIX
O0COOCHHOCTEH 00yJarOIIUXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupoxe. Haydynble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
MHpa. PoJib 3KkcrieprMeHTa ¥ TEOPUHU B POLECCE TO3HAHUS PUPOIBL. DKCIEPUMEHT
B (pusuke.

MopenupoBanue (pU3MYECKUX SIBICHUN M MpoleccoB. HayuHble THmoTe3bl.
duznyeckre 3aKOHbI U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecTto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOIEH.

Jlemoncmpayuu

AnanoroBele U UU(POBbIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe aBmkeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéra. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAsl CKOPOCTb) H
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOEKIHUH HAa OCHU CHUCTEMBbI KOOpJMHAT.
CiioxeHue nepeMenieHui U CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJMHEHHOE IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYyTH U THEpeMEIICHUS
MaTepuaabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

Kpuponmnueitnoe aprxenue. JIBi>KkeHne MaTepruaaibHON TOUYKH IO OKPYKHOCTH
C TOCTOSIHHOM IO MOJYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHASI CKOPOCTb.
ITepuon m wactora obpameHus. LleHTpocTpeMUTEIEHOE YCKOPEHHE.

TexHu4yeckne YCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: CHHIOMETP,
JIBUKCHUE CHAPAJIOB, IEMTHBIC U PEMEHHBIC TIEPEIAYH.

Jlemoncmpayuu

Moaenb CUCTEMBI OTCUYETA, WIUIIOCTPALMS KMHEMATHUYECKUX XapaKTCPHUCTUK
JIBHDKCHUS.

[Ipeobpa3oBaHue IBMKCHUH C MCIIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Teq B BO3AyXE U B PA3PEKECHHOM POCTPAHCTBE.

Habnronenue aBwkeHusl Teja, OpPOIIEHHOTO MOJA yriioM K TOPU3OHTY U
FOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOJHOrO MaieHHUs.

Hamnpaiienne ckopocTH Ipy IBUKEHNUHN 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydeHne HEpaBHOMEPHOTO JBUKEHHUS C LEIBI0 ONPEIEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOUIEHHS MEXAY IIYyTAMH, IPOWICHHBIMM TEJIOM 32
IIOCJIE0OBATENbHBIE PABHBIE IIPOMEXKYTKM BPEMEHHM IIPU PABHOYCKOPEHHOM
JIBWKEHUH C HAYAJIBHOW CKOPOCTHIO, PABHOW HYIIIO.

N3ydeHne nBUKEHUS 1IapUKa B BA3KOU JKUIAKOCTH.

N3yuenue aBM>KeHUs Tela, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoii 3akon HetoToHa 1151
MarepuaibHOM TOUKH. TpeTuii 3akoH HproTOHA /1711 MaTepUaibHbIX TOUEK.

3akoH BcemupHOro Ttirorenus. Cunma Tsbkectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHust). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIbKEHUS U cujia TpeHus nokosi. KoadduumeHt tpenus.
Cuita conpoTUBIIEHUS MPU IBXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpamaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

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

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

Jlemoncmpayuu

SIBneHne uHEpIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOIbEME U TTaJICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCMMOCTU CWJI YNPYTOCTH, BO3SHUKAIOUIUX B MPYXKUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMaIum.

HccnenoBanue yciioBUl pPaBHOBECHsS TBEPAOrO TENA, HMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3akoHbl cOXpaHeHUA 6 MEXAHUKE

NMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpUAIbHBIX TOYEK.
NMnynbe cuiabl U HU3MEHEHHE HMITyJbCa Tejla. 3aKOH COXPAaHEHUS UMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Pabota cunbl. MOIIIHOCTE CHJIBI.

Kunernueckass sHeprusi marepuanbHOM TO4ykH. TeopemMa 00 HW3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas SHEPTHUs. [ToTenunanbHas SHEPTHS yIpyro
nedopMUpoBaHHOM TIPYKUHBL. [loTeHIIMAIbHAS YHEPTHS TeJia BOJIM3U MOBEPXHOCTU
3eMIu.

[ToTeHnnanbHple W HEMOTCHIMAIbHBIC  CHJIBI. CBsi3b  paboThI
HETMOTEHIIUABHBIX CHJI C ©3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHHs] MEXaHUYECKOU dHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoOMCTBA M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE BMXEHUE.

[Tepexo1 MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JBYX OIMHAKOBBIX
HUTSHBIX MasTHHKOB.

HccnenoBanue cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEpPIruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3UKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKON TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aMMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHUX Mojiesieil. Macca u
pasmepsl Mojiekys. KonmnuectBo BemnectBa. [loctosHHass ABoraspo.

TemnoBoe paBHoBecue. Temneparypa u €€ uaMmepenue. lllkana temneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KUHETUYECKOW TEOpUU UJCaTbHOTO raza. AOCONIIOTHas TeMmiepaTypa Kak Mepa
CpeHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABWKEHUs dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a30oBbeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KianeipoHa.
3akoH [laneroHa. M30mponeccsl B UIC€AUIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpencTaBieHUE H30MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUUYECKOE NPUMEHEHUE. TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BemiecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OnpiThl 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICHCTBHS.

Mojenb, WILTIOCTPUPYIOIIAs PUPOAY AABJICHUS ra3a HA CTEHKH COCY/Ia.

OnpITel, WIIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHMS UICAJIBHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

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

NccnenoBanne 3aBUCUMOCTH MEXY IMApaMETPAMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocrogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crioco0bl e€ n3mMeHeHus. KonmuyecTBo TernoTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa.  Buaesl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIIyUYCHHUE. Y JeIbHAsI TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TETUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOIAMHAMUKH K wm3omporieccaM. [ 'paduueckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akoH TepmonuHamuku. HeoOpaTumMocTh MpoLieccoB B PUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  OEWCTBUA ~ TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBo MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBUS. DKOJIOTMYECKHE MPOOIEMbI TEIIIOIHEPTETUKHU.



TexHudueckne yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JBUraTelb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOJUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTPEHHEW SHEpruu Tela MpPH COBEPLIEHUH pPadOThI: BBUIET
npoOKH U3 OYTBUIKM TOJ JEMCTBHEM CXKAaTOTO BO3/1yXa, HarpeBanue s¢upa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUIEOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnbIT 0 a1MabaTHOMY PAaCIIMPEHHIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopaenu napoBoi TypOUHBI, ABUTATENsl BHYTPEHHETO CTOPAaHUs, PEAKTUBHOTO
JBUTATEJIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. Pazoevie nepexoonl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASl BIIAXKHOCTh BO3ayxa. HacellieHHBIM map. YaenbHas TemioTa
napoo0Opa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctamioB. Kunkue kpucrtamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpHUCTaJuIM3alus. Y ienbHas TerioTa niaasienus. CyoinManus.

VYpaBHeHue TemioBoro OantaHca.

TexHnueckne yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHE: TUIPOMETpP H
IICUXPOMETP, KAJIOPUMETP, TEXHOJOTMH IOJyYEHHs] COBPEMEHHBIX MaTEpPHUAIIOB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIICHHBIX NIAPOB.

Kunenue npy NOHM>KEHHOM JJaBJICHUU.

Crioco0bl U3MEpEeHUs BIaKHOCTH.

Habnronenune HarpeBaHust U IJ1aBJIEHUS] KPUCTAUIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenne 0OTHOCUTEIBbHOM BIIAKHOCTH BO3yXa.

Paznen 4. Di1eKTpoAMHAMHUKA
Tema 1. dnekmpocmamuxa
DnekTpu3anus Tei. DIeKTpruuecKui 3apsi. J{Ba Buaa s31eKTpUYECKUX 3apsiI0B.
[IpoBoAHMKM,  JUANEKTPUKHM U TOJYNPOBOAHUKH. 3aKOH  COXpPAHEHUS
ANEKTPUUYECKOTO 3apsiia.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. ToueuyHsblil snekTpuuecKuil 3aps.
Onektpuueckoe rmone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEpHO3ULUU DIIEKTPUYECKUX IT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabota cun anektpocraruueckoro nous. [lorennuan. Pa3HocTh MOTEHIIMAIOB.
[IpoBOJHMKH W AUABIEKTPUKH B 3JIEKTPOCTATUYECKOM TMoje. [uamexrpuyeckas
MPOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETP, DBJEKTpOCTaTHYECKas 3allluTa, 3a3€MIICHHE BJIEKTPONpPUOOpOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre Ha3NEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DneKTpocTaThyecKas 3aluTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHCaTopa OT IUIOLIAau
IJJACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpo€MKOCTH KOHIEHCATOPA.

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

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUA BJIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixxenue. 3akon OMa 11 yyacTka LEMHu.

DIEKTPUYECKOE COMPOTUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapAILIEIBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

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

DNEKTPOJBWKYIIAs CHJIa U BHYTPEHHEE COIMPOTHBJICHUE HCTOYHUKA TOKA.
3akoH OMa 1115 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHuUE.

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

DneKTpUUecKuil TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoaHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B  pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAA TUCCOLUUALUS. DIEKTPOIIN3S.



DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Inazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE MPHUMEHECHHUE: aMIIEPMETP,
BOJBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA AUOI,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS UUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeAMHEHNE TPOBOAHUKOB.

[Ipsamoe wu3MepeHue »dieKTpoaABMXKylIed cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoli paspsa v MPOBOJAUMOCTD BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenmaHHOro COEIMHEHHS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYIIEH CHIIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBA3H

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

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYYHOTO
NO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumore3a, (u3MUecKass BEIUYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemieHUE CHCTEMbl YpPaBHECHMI, JHMHEWHAas (QYyHKIHS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX MIPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocusn: Mexanndeckoe NBWKEHHE B JKMBOW mpupojae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEILUIOBOE PABHOBECHE),
ANIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEIllECTBA, MOJIIPHASI Macca, TEIIOBbIE CBOMCTBA TBEPIBIX T, KUIKOCTEN U Ta30B,



DNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAs  JIHUCCOLHALMNS,
rajbBaHUKa.

l'eocpacghus: BIaXXHOCTh BO3]1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABMKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJUIMIIHAKH, HCIIOJIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJIOJUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
MIOJIyYEHNsT COBPEMEHHBIX MAaTE€pUaJOB, B TOM YHCIE€ HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPOIpHOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEBATEIbHbIE npuOopBHl,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpoMazHuUmMHas UHOYKUUA

[TocTtosiHHbIE MarHuThl. B3anmMoneiicTBUE MOCTOSTHHBIX MArHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUMH. [[pUHIUIT CyNepHO3UIIMU MarHUTHBIX TOJIEH.
JluaMyM MarHuTHOM WHAYKIUHM. KapTMHAa JWMHUM MArHUTHOM WHAYKIMU IOJIS
MOCTOSIHHBIX MAarHUTOB.

MaruutHoe TOJI€ MPOBOJHMKA C TOKOM. KapTuHa JMHUN WHIYKUUH
MAarHUTHOTO TMOJsl JJMHHOTIO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHMKA, KaTylIKU ¢ TOKOM. OnbIT DpcTena. BzaumoaencTeiue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HampaBlieHUE. J[BUKEHHE 3apsiAKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuitbl Jlopenta.

SlBneHne 3IIEKTPOMAarHUTHOM HWHAYKIUH. [IOTOK BeEkTOpa MarHUTHOM
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
naaykuuu Gapanes.

BuxpeBoe »snekTpuyeckoe Tmosie. DIEKTPOJABIKYIIAs Cuila HUHIYKIUU B
MIPOBOJHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnuecknue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: IOCTOSIHHbBIC
MArHuThbl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIMU MAarHUTHOTO TOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON MHYKIIVH.

ITpasuno Jlenua.

3aBUCHMOCTb DJIEKTPOABIKYIIEH CHUJIbI MHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHre caMOMHAYKIHUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue 1eicTBUS MOCTOSHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUNHbBLE KOJI€OAHUA

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYeCKHe  KoseOaHMUs.
INapmonnyeckue konebanus. [lepuon, yacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUN MAasiTHUK. YPaBHEHHE TapPMOHHYECKUX
kosieOanuii. [IpeBpalenre sHeprun nNpu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMAarHUTHBIC KOJeOaHUS B
UJCATHHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMA  KoJeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
HHEPTUU B UJCATHHOM KOJeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromMX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUUYECKUE
KoseOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHN.

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

Tpanchopmatop. [IponsBoacTBo, mepenada U NOTPEOICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKHUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. KymnbTypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTEIbHOM CHCTEMBbI (HPYXUHHBIM WU
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocieoBaTEIbHOM COEIMHEHUU PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUY 3JeKTpOonepeIadHn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHHWH Ipy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl rpy3a.

HccnenoBanue nepeMeHHOT0 TOKA B LIEMH U3 MOCJIEIOBATENBHO COETMHEHHBIX
KOHJeHCATOpa, KaTyIIKH U pe3uCcTopa.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJHBI, yclioBUa pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeuHble W MPOJOJBbHBIE BOJHBI
WNuTtepdepenius u nuPpaxius MEXaHU4eCKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3IYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanus BektopoB E, B, V B anexkrpomaruutHoit BonHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3anus, AUPpaKius,
uHTepdepennns. CKOpoCTh ANEKTPOMArHUTHBIX BOJIH.

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

[TpuHIMIIBI paguOCBsI3U U TeNeBUACHUS. Paguonokanms.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHuueckne ycTpocTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaIbHbBIC
MHCTPYMEHTHI, YJbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

ObpazoBaHue U pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniiny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habnionenne cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
4acTOTOU KoJieOaHU.



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

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
oxgHopoaHou cpene. JIyd cera. ToueyHbId UCTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzolOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCONMIOTHBIN MOKa3aTeNb
npenomieHus. IlomHoe BHyTpeHHee oTpakeHue. IIpenenbHblii yroa mOJIHOTO
BHYTPEHHETO OTPAKECHUA.

Hucnepcust ceeta. ClnoxHbIi cocTaB Oenoro ceera. L{ger.

Cobuparomue 1 paccenBarolue TuH3bl. ToHkas muH3a. DoKycHOe paccTosiHUE
U ONTHUYECKAasl cuiia TOHKOM JuH3bI. [locTpoenne nzolOpaxeHuii B coOMparomux u
paccenBaroluX JUH3aX. PopMysia TOHKOW JIMH3bL. Y BEJIMYEHUE, JaBAEMOE JINH30M.

[Ipenesnbl MPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBuss HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHKOB.

Hudpakuusa cseta. HudpakuvoHHas peméTka. YcaoBUe HaOMIOACHHUS
[JIABHBIX ~MAaKCUMYMOB TIpU NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tonstpuzanms ceera.

TexHuuecknue ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIeCKOI, BOJOKOHHAS
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssMOMHEWHOE paACIpOCTPAHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTuueckue mpulOopsI.

[TonHoe BHyTpeHHEE OTpakeHre. Moenb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Mojgenn MUKpPOCKOIIA, TEIIECKOIIA.

Ha6monenne naTepdepeHnm cBeTa.

Hab6monenne nudpakimu ceera.

Hab6monenne nucnepcuu cBera.

[Tonydyenue cnekTpa ¢ TOMOLIBIO TPU3MBI.

[TonydeHnne criekTpa ¢ MOMOIIBI0 TH(PPAKITHOHHON PEIIETKH.

HabGmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3Mmepenue nokasarens NperoMIICHUS CTEKJIA.



HccnenoBanrie cBOMCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeMAIbLHON TEOPUH OTHOCUTEIBHOCTH
I'paHuLibl IPUMEHUMOCTH KJIACCUYECKON MeXaHuKu. [locTyiarsl crienuanbHON
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTb MOJYJSl CKOPOCTH CBETAa B BaKyyMe,
MPUHIIMIT OTHOCUTEIBHOCTH DUHILITEIHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHNE BPEMEHU U COKpalIECHUE
JUTUHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHIIBIL.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTHBHCTCKOﬁ HqaCTHUILIbI. 9H€pFI/I$I
ITOKOA.

Pasznen 7. KBantoBas ¢pusuka
Tema 1. dnemenmul KBAHM OGO ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u sHEpruu (POTOHA ¢ €r0 YACTOTOM. DHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienaoBanue Gorodrddexra. Onbitel A. I'. CroneToBa. 3akoHBI

dotoadpdexra. YpapHenue OiHmTerHa st Gororddekra. «KpacHas rpanuiiay
doTorddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JICUCTBUE CBETA.

TexHuueckre ycTpocTBa W MPAKTUYECKOE MpPUMEHEHHe: (POTOAIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHIL.
IInanerapnas mogens aroma. lloctymatel bopa. M3nyuenume u mnoriomieHue
(GOTOHOB TpHU Mepexojie aroMa C OJHOTO YPOBHS SHEPrUd Ha Apyrou. Bumwl
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BonnoBbie cBoiicTBa yactull. Boausl e bpoiis. KopnyckyisipHo-BOIHOBOM
Ty aJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYCHHE.

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

Jlemoncmpayuu



Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3Ty4YEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopmusie pabomel

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoakTuBHOCTH. OnbITH Pe3epdopa o onpeneneHunto coctaBa paguoakTUBHOTO
uanydyeHusi.  CpoiictBa  anbda-, Oera-, ramMma-uzinydeHus.  BiusHue
PaJUOAKTUBHOCTU HA KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHAa M HeWtpoHa. Hyknonnas moxens siapa ['eitzenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30tonsl.

Anbda-pacnan. DIEKTPOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3Jy4eHUe. 3aKOH PaJMOAKTUBHOIO pacnaja.

DHeprusi CBsI3U HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnswiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHEKTUBBHI
SAIEPHON SHEPreTUKUA. DKOJIOTHUECKUE aCIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EMHCTBO hrzndeckoil KapTUHBI MUpa.

TexHuueckne ycTpoHCcTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIi peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue TpekoB 4acTHIl (TI0 TOTOBBIM (poTorpadusim).

Pa3znen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
aACTPOHOMMH.

Bun 3Bé3nmHoro Heba. Co3Besnusi, sipKh€ 3BE3/bI, IUIAHETHI, UX BHUIUMOE
JIBHOKECHHE.

CoJiHEuHAas cucTeMa.

Connne. ComHeuHass akTUBHOCTb. McTtounuk sHepruu CosiHIITA W 3BE3.
3BE31bI, UX OCHOBHBIC XapaKTEpUCTUKHU. JlmarpamMma «CHEKTPaJbHBIM Kjacc —
CBETHMOCTB». 3BE31BI TJIABHOM IIOCJIEHOBATCIILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIABHOM IOCIIENOBAaTEIbHOCTH. BHyTpeHHee CTpoeHue



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3Bostonnu ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

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

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajiakTuk.
Teopus boubiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMUH.

Vuenuueckue nabnooenus

HaGmronenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWJIOXKEHUH I ONpe/iesieHus MOJIOKEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYMIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maromuiee NOBTOPEHNE

Ponsr ¢u3ukm w  acTpOHOMHMHM B SKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJILHOM M ATUYECKOH cpepax nesTeTbHOCTH YeJI0OBEKa, POJib U MECTO (PU3UKU U
ACTPOHOMHH B COBPEMEHHOW HAy4YHOW KapTUHE MUpPaA, POJib (PU3NUECKON TEOPHUH B
(dbopMuUpOBaHUY MPEACTABICHUIN 0 GU3HUECKON KapTUHE MUPA, MECTO (HU3HUECKON
KapTUHBI MHpa B  OOIIEM psy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsA B 11 Kilacce ocymIecTBISIETCS C
y4ETOM COJAEPKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTHH, XUMHH, Teorpad)ui ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnores3a, (u3MYecKas BEIUYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pelleHHE CUCTEMbl YPaBHEHHM, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MSI TPEYroJbHUKOB,
OTIpEJICIICHHE TUIOMIA N TIOCKUX (puryp u 06bpEma Tel.

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

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX
TeJ, MEXaHU3Mbl 00pPa30BaHUS KPUCTAIIIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIHU3.



l'eoepaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocusa: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
ANEKTPOBUTATENb, WHAYKIMOHHAS II€Yb, paaap, PAaAUONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



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

OcBoenne yueOHOro mpenMera «®Pusmka» Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIC PE3YbTAThl OCBOCHUS yueOHOro npeamMera «Ou3nKay JOJIKHBI
OoTpakaTb T'OTOBHOCTh M CIOCOOHOCTH OOYyYaromIMXCsl PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBa, paCIIMPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIpaBJICHUMN
BOCIUTATEILHOU €S TEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMM 00YJAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUIMCKOTO OOIIECTRA;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
oO0IIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

yYMEHHUE B3aUMOJIENCTBOBATh C COLIMAIbBHBIMU UHCTUTYTaMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hOopMHUPOBAHHOCTh POCCUMCKON TPaXKIaHCKON HICHTUIHOCTH, MATPUOTU3MA,;

LIEHHOCTHOE OTHOLIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYACh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

3CTETHYECKOE OTHOIIEHNWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
Mpucyliero Gu3nyecKkoil HayKe;

5) Tpy/10BOT0 BOCIIUTAHUSI:



MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OATIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYILECTBIIEHUE JECUCTBUM B OKPYKAIOIIEU CPEJIE HA OCHOBE
3HAHUS LEJIed YCTOMYMBOTO Pa3BUTHUS YEJIOBEYECTBA;

paclIMpeHue OmblTa AEATEIbHOCTH JKOJOTMYECKOW HAIpPaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO0 (QU3UKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMS:

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

OCO3HAaHHWE LEHHOCTH HAy4YHOW [EeATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3Yy4YeHHs (PU3UKH OCYIIECTBIISATh MPOCKTHYIO M UCCIEA0BATENbCKYIO IEATETbHOCTD
WHIMBU]IYaJIbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIEe 1eiCTBUS
ba3oBble JJoruyeckue aeicTBUA:
CaMOCTOSITEIbHO  (OPMYNIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;
ONpeAeisaTh ILENU ACATCIIbHOCTH, 3a7aBaTh IapaMeTpbl U KPUTEPUU HUX
JIOCTHOKCHHS,
BBIABJISITH 3aKOHOMEPHOCTM UM IPOTHUBOpPEUUST B  pacCMaTPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEIICHHS MPOOJIEMBI ¢ YYETOM aHAIM3a HMEIOIIUXCS
MaTEpUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JEITEIbHOCTbD, OLIEHUBATH COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJAWHUPOBATH 1 BBIMOJHITH Pa0OTy B YCIOBUAX PEAIbHOTO, BUPTYAJIbHOTO
1 KOMOMHHMPOBAHHOTO B3aMMO/ICCTBHUS;
pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieoBaTeJIbCKHe JIeCTBHUA .
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEH, KIIOUYEBBIMU MOHSITUAMHA M METOAAMH
bu3nYecKol HAyKH;



BJIJIETh HaBBIKAMH y4E€OHO-MCCIIEIOBATENILCKON M MPOCKTHON JEITeIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MPeoOpa3oBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[JaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUUMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3Y €€ PeIIeHus, HAXOAUTh apTYMEHTHI IJIs1 TOKa3aTeIbCTBA CBOMX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

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

CTaBUTh M (OPMYJIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
AESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3UKE B MPAKTHUECKYIO 00JIacTh
KHU3HEICITEITLHOCTH;

yYMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOUIME aTbTePHATUBHBIC PEIICHHUS.

Pab6ora ¢ undgopmanmeii:

BJIa/IETh HaBBIKAMH TOJy4YeHUs HMHDopMaruu (U3HUECKOro COJAEpKaHUs W3
UCTOYHUKOB pa3HBIX THUIIOB, CAaMOCTOSITEJILHO OCYIIECTBIATh TOUCK, aHaJIU3,
CUCTEMATH3alMI0 W HMHTEPIpPETAlui0 MHGOPMAIMKU Pa3IMYHBIX BUIOB U (HOpM
IPE/ICTAaBIICHUS;

OILICHUBATh JIOCTOBEPHOCTh UH(OPMAIINK;

UCIIONIb30BaTh  CpPEACTBA  HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUW B PEIICHWN KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AI[MOHHBIX
3a/1a4 C COOTI0IeHHEM TPeOOBaHUH SPrOHOMHUKH, TEXHUKHA O€3011aCHOCTH, TUTHCHBI,
pecypcocOepexeHrs, MPaBOBBIX M AITHYCCKUX HOPM, HOpM HH(DOpPMAIMOHHOU
0e301acHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACPKAHUS B pa3iIMUHBIX (opMaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpAs ONTHUMAIBHYIO
dopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYIIECTBIISITH OOIIEHUE HAa YPOKax (PU3UKHU ¥ BO BHEYPOUHOU JESITEIIHHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QIMKTHBIX CHUTyalludi H  CMsSIT4ath
KOH(JIMKTHI;



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

[IOHUMAaTbh W MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX AEUCTBHM C yu€ToM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YICHA KOJUICKTUBA,

IIPUHAMATh  L€Id COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JOCTUIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacupenensiaTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pe3ylbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KaX/JI0I0 yYaCTHUKA KOMAH bl B OOIIHiA
pE3yNbTAT MO pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IIPOEKTHI, OLICHMBATbh HJEU C MO3ULUU HOBU3HHEI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATH IIO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

Pery/isiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

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

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

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

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

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHHUIO SPYIUIIMA B OOJACTH
($u3HUKHU, TOCTOSTHHO MOBBIIIATH CBOW 00Pa30BaTEIBHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

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

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHUM;

WCIIOJIb30BaTh NMPUEMBI peieKCUu IJis OLICHKU CUTYallH, BHIOOpAa BEPHOTO
pelieHus;



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

MpPUHUMATh MOTHBBI W apTyMEHTBHl APYTHX TMPU aHAIW3E pPe3yIbTaTOB
TeSTETHHOCTH;

NPUHUMATH ce0sl, TOHUMAast CBOW HEJOCTATKH M IOCTOWHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaTOB
NESATETHPHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIHOKH.

B mporiecce 10OCTHKEHHUS TUIHOCTHBIX PE3YIIBTATOB OCBOSHUS ITPOTPAMMBI 110
buzuke [ ypoBHS cpeaHero oOlmiero oOpa3oBaHHS Y O0OyYaromuxcs
COBEPIIECHCTBYETCS OMOIMOHATBLHBIH UHTEIIJIEKT, TIPEIIOIar afoIHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUs, BKIIFOYAOIIIETO CIOCOOHOCTh TOHMUMATh CBOE IMOIIMOHATIBLHOEC
COCTOSIHWE, BUJCTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIMOHAILHOUN cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIUPOBAaHMS, BKJIIOYAIONIETO CAaMOKOHTPOJb, YMEHHE INPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TIOBEJICHHE, CIOCOOHOCTh aJanTHPOBATHCI K
HMOIMOHAIBLHBIM U3MEHCHHUSIM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

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

AMIIATUH, BKIIOYAIOIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHAIILHOE COCTOSIHUE
IPYTHX, YYUTBIBATH €ro TPHU OCYHIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BHICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHGIUKTHI.

HPEAMETHBIE PE3YJIbTATHI

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

JEMOHCTPUPOBATh HAa MPHUMEpPAX poJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOM TEXHUKHU H
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHAs CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICATBHBIN Ta3, MOACIHU CTPOCHHS Ta30B, )KUIAKOCTEN M TBEPABIX TEJ, TOUECUHBIN
AIEKTPUUECKUH 3apsijl MpU pelieHn: PU3NIeCKnux 3a1ad;

pacro3HaBaTh (QpU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOANHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEITHOE IBUKEHHE,
CBOOOJHOE MaJEHUE TeJ, JBUKEHHUE MO OKPYKHOCTH, MHEPLUS, B3aUMOJEHCTBUE
ten, nuddys3us, OpOyHOBCKOE IBUKEHUE, CTPOEHUE KUIKOCTEH M TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUM (OXJIAKIEHUH), TEILUIOBOE PAaBHOBECHE,
UClapeHue, KOHACHcAllUs, IUIaBICHHE, KPUCTAIUIM3ALMS, KUIEHHUE, BIIAXKHOCTh
BO3/lyXa, MOBBIIICHUE JIABJICHUS ra3a MpPU €ro HarpeBaHUU B 3aKPBITOM COCYJE,
CBSI3b MEXAY MapaMeTpaMu COCTOSIHUS raza B M30IpoIeccax, dJIEKTPU3aLMs Tel,
B3aUMOJICHICTBUE 3aPA/I0B;

OMUCHIBATh MEXaHUYECKOE JIBI)KCHHUE, MCMOJNB3Yys (U3NYECKUE BEIMYHUHBI:
KOOpJMHaTa, IMyTh, IEpEeMEIleHUe, CKOPOCTb, YCKOpEHHME, Macca Tena, CuJia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHIMAIbHAs dHEPTUs, MeXaHUYeCcKasl
pabora, MexaHMuYecKass MOIIHOCTb; NPHU ONUCAHUU TPABUIBHO TPAKTOBATh
(bU3UYECKUI CMBIC HCMOJb3YEeMbIX BEJIWYMH, WX OOO3HAUCHHS U E€IUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONIBb3Yd (U3MYECKHEe BEIUYMHBI: JaBIIEHWE Tra3a, TeMIeparypa, CpeIHss
KMHETHYECKasi SHEPTUs XaOTHUYECKOTO JBMIKCHHSI MOJICKYJI, CpeIHEKBaApaTHUIHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsSI JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3WUYECKU CMBICT HCMONB3YEMbIX BEIHYHMH, UX
0o0O3HAaUeHUsT W EAUHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOLIUE JIAHHYIO
(Gu3MUECKYI0 BEIMYUHY C IPYTUMHU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYecKre BETUYMHBI: IJICKTPUUECKUMA 3aps/l,
ANEKTPUUYECKOE MOJIe, HANPSKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MMOTEHIIMAJIOB;
IpU OINWCAHWW TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICH HCIOIB3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS W EJUHUILI, YKa3bIBaTh (OPMYJbI, CBSI3bIBAIOIINE
TaHHYI0 (U3UYECKYIO BEJIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATh (PU3MUYECKHE MPOIECCHl U SBICHUSA, WCIIONB3YsS (PU3NYECKHE
3aKOHBI W MPUHIMIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS HUMIIYJbCa,
MPUHLHUII CYNEPIO3UIUN CHJI, TPHUHIMI PABHOINPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPUI0 CTPOCHHSI BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKOW SHEPrUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBhI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHHUS
ANEKTPUYECKOro 3apsiia, 3akoH KymoHa, mpu 3>TOM pas3nuyarh CJIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BBIPaKEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



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

BBITIOJIHSITh JKCIEPUMEHTHI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUN U
MIPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBaTh NpodieMy/3aauy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY W3 MPEIJIOKEHHOTO 000PY/I0BaHUS, TPOBOJIUTH ONBIT U (POPMYIUPOBATH
BBIBOJIB;

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

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUPOBaTh PE3YIBTATHI MOJYYCHHON 3aBUCUMOCTH (PU3MUECKUX BEJIUYUH B BHUJIC
TaOIUI] U TPaUKOB, JIeJIaTh BBIBOJIBI IO pe3yJIbTaTaM UCCICI0BAHNS,

coOJro1aTh MpaBmwia 0€30MacHOro TpyjAa MPU MPOBEIACHUN MCCIICIOBAHUN B
paMKax ydeOHOTO DJKCIEPUMEHTa, Y4eOHO-UCCIEOBATEILCKOM U MPOEKTHOMU
JESATeTbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIBb3Ys (PU3MUYECKHE 3aKOHBI U NMPUHIHUIIBI, HA OCHOBE aHaJN3a YCIOBUA 3aa4H
BbIOMpATh (HU3MYECKYI0 MOJIEeNb, BBIACIATh (PU3NYECKUe BETUYUHBI U (POPMYIIBI,
HEOoOXOUMBIE ISl €€ pelleHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEATHHOCTD
MOJIYYEHHOT'O 3HAaYCHUS (PU3UYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIC 3a/1a4M: BHICTPAUBATDH JIOTHUECKH HEMPOTUBOPEUHUBYIO
[IEMOYKY PACCYXKACHUM C ONMOpONM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nvecKue SBICHUS;

MCIIOJIb30BaTh IPU PEIICHNN YU€OHBIX 33]1a4 COBPEMEHHbIE HMH(POPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMU U TPEACTABICHUS
y4eOHOW ¥ HAyYHO-TIONMYJSPHON WHGOPMAINK, TOIYYCHHOW W3 Pa3IMYHBIX
WMCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTy4aeMyI0 HH(POPMAITHIO;

IPUBOJUTH MPUMEPHI BKIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BHUTHE HAYKH, 00BICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH
U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS TI0 (PU3MKE B MOBCETHEBHOMN KU3HU JIIIS
oOecrieueHus 0€30MAaCHOCTH TPU OOpalieHuu ¢ TpPHOOpaMu M TEXHUUYECKUMH
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;



paboTaTh B TpyHIi€ C BBIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX pOJEH,
IUIAaHUPOBATh padOTy TpyNIbl, PALUMOHAIBHO pACHpPEeisITh OOA3aHHOCTH H
IJJAHUPOBAThH NIESTENBHOCTh B HECTAHIAPTHBIX CUTYAlHsX, aJACKBATHO OLICHUBATH
BKJIJl K&KJIOT0 U3 YYACTHUKOB IPYMIIbI B PEIIEHUE pacCMAaTPUBAEMON MPOOIEMBI.

K koH1y o6yuenus B 11 kiacce npemMeTHbIe pe3yJbTaTbl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX poJib U MeCTO (PU3uKu B (HOPMUPOBAHHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUM, B IPAKTUYECKOU ACATEIBHOCTU JIIOACH, LIEJIOCTHOCTh U €IUHCTBO
(u3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TpaHUIbl TPUMEHEHHS U3YYEHHBIX (QU3NUYECKUX MOJENei:
TOYEUYHBIN ANEKTPUUYECKUI 3apsl, JIyd CBETA, TOUCUHBI UCTOYHUK CBETA, SAEpHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJeNlb aTOMHOIO sipa MpH peuieHUuH (PU3NYECKUX
3a1ay;

pacno3HaBaTh (pu3nMyecKkue ABICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (DMBMKU: DIIEKTPUUYECKAs MTPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JAECHCTBUS TOKA, B3aMMOJICHCTBUE
MAarHuTOB, JJIEKTPOMAarHUTHAasT WHAYKIMSA, JE€MCTBUE MAarHUTHOrO IO Ha
NPOBOAHUK C TOKOM W JBWXKYIIUWCA 3apsifl, DJIEKTPOMArHUTHBIE KOJIeOaHUs U
BOJIHBI, IPSMOJIMHEMHOE pPACIPOCTPAHEHUE CBETa, OTPAXKECHHUE, IPEIIOMIICHUE,
uHTepdepennus, audpakuds W MOJSpU3alMsi  CBETa, JHCIEepCHUs CBeTa,
doToanekTpuueckuii 3pdekt (hororddekr), cBeTOBOE AaBieHUE, BOSHUKHOBEHUE
JIMHEMYaTOro CIIEKTpa aroMa BOJAOPOJA, €CTECTBEHHAas W MCKYCCTBEHHas
PaIHOAKTUBHOCTb;

ONMUCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYHD  MPOBOJMMOCTb  pPA3JIUYHBIX  Cpea) |
AIEKTPOMArHUTHBIC SIBICHUSI (TPOIECCHI), HCHONB3Ys (U3HUECKHE BEITUYUHBI:
JJIEKTPUYECKUM 3aps], CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
COIPOTUBJICHHE, PA3HOCTh MOTEHLHMAJIOB, AIEKTPOJABIKYIAs CHia, paboTa TOKa,
WHAYKIMS MarHuTHOIO Mojs, cuia Ammnepa, cuna JlopeHma, MHAYKTUBHOCTH
KATYIIKW, DHEPrus HJIEKTPUYECKOr0O M MArHUTHOIO IIOJIEM, NEPHOJ M YacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apsd]l U cuja TOoKa B IpoLecce
TapMOHMYECKUX 3JEKTPOMArHUTHBIX KoJeOaHul, (OKYCHOE pacCTOsHUE U
ONTHYECKAs] CHUJIA JIMH3bI, NPU ONHCAHUM MPABUIBHO TPAKTOBATh (PUINYECKHI
CMBICT HCIOJNB3YyEeMbIX BEJIMYMH, UX OOO3HAYeHUs M EIWHUIBI, YyKa3bIBaTh
(opMyIIbl, CBSI3BIBAIOIINE TaHHYIO (PU3HUECKYIO BETUUYHUHY C IPYTUMHU BEIMNIMHAMU;

ONMCBHIBATh H3YyYCHHBIE KBAHTOBBIC SIBJICHUA M MPOLECCHI, HCIOIb3Ys
(u3nyecKkre BEIMYUHBI: CKOPOCTh AJIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETA, PHEPTUsl U UMITYJIbC (DOTOHA, EPUOJ MOTypacnana, YHEPrus CBA3U



aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UUYECKUNU CMBICIH
WCIIOIb3YEMbIX BEJIWYUH, UX OOO3HAYEHUS M EIUHHUIIBI, yKa3blBaTh (OPMYIIbI,
CBA3BIBAIOIIME JIAHHYI0 (PU3MYECKYIO BEJIWYMHY C JAPYTUMH BEJIUYUMHAMM,
BBIYUCIISITh 3HaUeHUE (DU3NYECKOU BEJIMUHNHBI,

aHANM3UPOBATH (PU3MUYECKHUE MPOLIECCHl U SIBJIEHUS, UCHOJB3Yys (pusmyeckue
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEBHOTO U MapajieIbHOTO
COCIMHEHUs IPOBOJHUKOB, 3aKOoH Jkoyns—JleHna, 3aKOH 3JIEKTPOMArHUTHOU
MHIYKIUHU, 3aKOH TPSIMOJUHEHHOr0 PacipOCTPAHEHHs CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIITeWHa ans gororddexra,
3aKOH COXPAaHEHMsI PHEPrUH, 3aKOH COXPAHEHHs UMITYJIbCa, 3aKOH COXPAHEHUS
AIIEKTPUUECKOr0 3apsAjia, 3aKOH COXPAaHEHHs MacCOBOIO 4Hcia, MocTynatsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTUYEeCKOE BBIPAXKEHUWE U YCIOBUA (IpaHMIlbl, 00JIACTH)
IPUMEHUMOCTH;

OTpeENATh HAIIPABJICHHE BEKTOPA MHIYKIIMA MAarHUTHOTO TOJIsI TPOBOJHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITMIOJHATh OKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUH U
IPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX W KOCBEHHBIX M3MEPEHHI: MpHU STOM
dbopmynupoBaTh MpodIeMy/3a1auy U TUIIOTE3y YU4EOHOTO AKCIIEPUMEHTA, COOUPATH
YCTaHOBKY U3 MPEIOAKEHHOTO 000PY10BaHMUs, IPOBOJIUTH OTBIT U POPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIE U3MEPEHUsS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN COCOO M3MEPEHUS M HCIOJIb30BATh HM3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOIH30BAHUEM MPSMBIX
U3MEpPEHUN: TPU HTOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (M3MUYECKUX BEIMYMH B BHUJE TaOIUI] M TPadUKOB,
JienaTh BBIBOJBI 110 PE3yIbTaTaM HCCIIEI0BAHUS;

co0ro1aTh npaBuia 6€30MacHOro TpyAa MpPU MPOBEACHUU HCCIEAOBAaHUMN B
paMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-HCCIENOBATENLCKON U MPOEKTHOU
JEATENBHOCTU C HCIIOIb30BAHUEM HM3MEPHUTENIBHBIX YCTPOMCTB M J1a0OpPaTOPHOro
000pyTI0BaHMS;

pemaTth pacy€THblE 3aJayd C SBHO 33JaHHOM (DU3UYECKOW MOJIEIIbIO,
UCIIONIb3YS (PM3MYECKHE 3aKOHBI U TIPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4u
BEIOWpATh (DU3UYECKYIO MOJEIb, BBICIATh (PU3NUECKUE BEIMYMHBI U (POPMYIIHI,
HEOOXOUMBbIE NJid €€ PEIICHHs, MPOBOAUTh PAacu€Thl U OLECHUBATH PEATbHOCTH
MOJIYYE€HHOI'0 3HaY€HUs (PU3NUECKON BETUUUHBIL;



pelaTh Ka4YeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HENIPOTUBOPEUUBYIO
LIETIOYKY pACCYKICHUU C OIOPOM Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3ndecKue siBICHUs;

MCII0JIb30BaTh ITPU PEIICHUH YUEOHBIX 3a]1a4 COBPEMEHHbIE HH(POPMALIUOHHBIE
TEXHOJIOTUMU I IOUCKA, CTPYKTYPUPOBAHUA, UHTEPIPETALMU U INPEIACTABICHUA
y4eOHOM M HAy4YHO-TIOMYJSIPHOM HMHPOpPMAaLUM, TMOJYYEHHOW U3 pa3InYHBIX
MCTOYHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYyYaeMyI0 HHPOPMAIIHIO;

OOBSACHATh NPUHIMUIBI JACHCTBUS MAaIIUH, MOPUOOPOB MU TEXHUYECKHUX
YCTPOICTB, pa3inuyaTh yCIOBUS UX 0€30MAaCHOTO MCIOJIb30BaHUS B MOBCEAHEBHOM
KU3HU;

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

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS IO (PU3KKE B MOBCETHEBHOM KU3HU JJIS
oOecrieueHus 0€30MacHOCTH MpU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMH
YCTPOMCTBAMU, JJIsi COXPAHEHUS 37I0POBBSI M COOJIOJEHUS HOPM SKOJOTUYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpelie;

pabotaTh B TpyNIie C BBINOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJIEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PALUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJIeKBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
Paznea 1. ®PUBUKA U METO/JIbI HAYUYHOTI'O ITO3HAHMUSI
bu6moreka [IOK
11 ®u3nKa ¥ METO/Ibl HAYYHOTO NTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuniemaritka > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 flunamitia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpPAHCHHS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7fALbF72
Utoro no pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnunoreka [JOK
' TEOPUH https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBEI TEPMOAMHAMIKIL 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK

®da3oBbIe Mepexo bl

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



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

Hroro no pazgeny 24
Paznen 4. DJIEKTPOAUHAMMUKA
bub6mmoreka [{OK
4.1 1
DUCKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKTpudYecKuid TOK. TOkHM B 12 bubnnorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
MarunuTHO€ noJie. DIeKTpoMarHuTHast bubnuorexa [JOK
1.1 11 1 3
WHTYKITAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4ecKUe U JIEKTPOMArHUTHBIC 9 1 bubnuoreka [IOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4ecKue U JIEKTPOMArHuTHBIC 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2.3 O 10 3
T https://m.edsoo.ru/7f41c97c
Utoro no pazneny 24

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIbLHOCTHU

31 OCHOBBI cieUanbHON TEOPUHU 4 1 bubnnoreka [JOK
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHTbl KBAHTOBOU ONTUKU 6 bubmorexa HOK

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



https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 4
Crpoenne atoma https://m. eds00.ru/7f41ca7c
bubmmoreka [{OK
4. A
3 TOMHOE AIPO > https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig 8/5f41c97c
Hroro no pazneny 7
Pazaen 6. OGOBILAIOLIEE IOBTOPEHUE

6.1 O6o061maroniee NOBTOPEHHE 4 E;I[iﬂ;l;t;igﬁﬁ £11c07c
Hroro mo pazgeny 4
PezepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

1 ®usuka — Hayka o npupoje. Hayunsie 1 bubnuoreka [JOK
METO/Ibl TIO3HAHUS OKPYXKAIOIIETO MUpa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B hopmMupoBaHun

2 COBPEMEHHOM HAay4YHOUN KapTHHBI MUPA, B 1 bubmorera [JOK

P v P 1, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
Mexannueckoe OBMKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
nBrokeHud. [lepemenienne, CKOpocTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE IPIMOIIMHENHOE IBIKEHNE 1 Eubmaorexa OK

P P https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE 1 bubnuoreka [JOK
NBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHre. Y cKopeHue 1 bubmuoreka [JOK
CBOOOIHOTO IMTaJCHUA https://m.edsoo.ru/ff0c39cc

7 KpuBosmHuelinoe nBuxenue. JBrxenue 1 bu6mmoreka [JOK
MaTepUaIbHON TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
ITpuHumn oTHOcuTENbHOCTH [ anumnes.

P . bubmuoreka [JOK

8 WNuepuunanbshblie cuctemsbl oTcuera. [lepBoiit 1

3akoH HproroHa

https://m.edsoo.ru/ff0c3be8



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

Macca tena. Cuia. [IpuHuun cynepnosunuu

9 cwi. Bropoii 3akoH HeroTtona myist Bubmmorexa LIOK
 STOPOH 3 8 https://m.edsoo.ru/ffoc3be8
MaTepHAITLHON TOYKH
10 Tpernii 3akoH Hpr0TOHA J1U11 MaTEpUAIBHBIX bubnuorexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3akoH BceMHpHOTO TsaroTeHus. Cuma bubnuorexa [JOK
TsKecTu. [lepBasg KocMuyeckast CKOpOCTh https://m.edsoo.ru/ff0c3d00
bubmmoreka [IOK
12 Cuna octH. 3akoH ['yka. Bec Temna
yrpyr y https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koagdumment tpenns. Cuna
13 com OTiBHeHHﬂ 1} (11)/1(1)21BI/I)K6HI/II/II) Tena B bubmorexa OK
P p https://m.edsoo.ru/ff0c3f76
KUJIKOCTH WJIH Ta3e
[TocTynarensHoe U BpaliaTeabHOE ABUKEHNE
14 a0COJIIOTHO TBEPIOTO Tesia. MOMEHT CHJIBI. bubnuoreka [IOK
[inevo cusbl. YcioBus paBHOBECHS TBEPIAOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmmynsc MaTepuanbHOM TOUKH, CUCTEMBI
15 MaTepualbHbIX TOYEK. IMITylIbC CuiIbl. 3aKOH bubnuoreka [JOK
COXpaHEHUs UMNyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
PaGota u mourHOCTh cuibl. Kunetnueckas
16 SHEPTHsl MaTepHaIbHOK ToukH. Teopema 00 bubmmorexa [IOK
p p o p https://m.edsoo.ru/ff0c4502
W3MEHEHUH KMHETUYECKOW SHEPTUU
[ToTenmmanpHas sHeprus. [loreHnnanpHast
17 SHEprus ynpyro neopMUpOBaHHOMN bubnunoreka [JOK

NPpYXUHBI. IloTenumnanpHas SHEpTUA TCJia
BOJIHM3HU MMOBEPXHOCTU 3emu

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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https://m.edsoo.ru/ff0c4502
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18

IToTeHnManpHbBIE U HEIOTEHIUAIIBHBIE CUIIBI.
CBs13b pabOTHI HEMTOTEHITUATIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON DHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKOHN SHEPrUun

bubmmoreka [{OK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHas pabota «lccnenoBanue cBsi3u
paboTHI CUJIBI C U3BMEHEHUEM MEXaHHUYECKOM
DHEPIUU Tella Ha IIPUMEPE PaCTSHKEHUA
PE3UHOBOTO JKI'yTa

20

KonTponsHas pabota no teme «Knnemaruka.
JluHaMuKa. 3aKOHBI COXPAaHEHUS B
MEXaHUKe»

bu6moreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE

newkenne. Juddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABHKEHUS U B3aUMOJICHCTBUS
4acTHI] BemecTBa. Moienu CTPOCHHS ra30B,
KUJKOCTEH U TBEPABIX TEI

23

Macca monekyn. KonuuecTBo BeliecTsa.
[TocrosinHas ABoraapo

24

TermmoBoe paBHOoBecue. Temneparypa u e€
n3Mepenue. llkana remneparyp Llenscus

25

WUneanpusrii raz 8 MKT. OcHOBHOE
ypaBHeHne MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak Mepa
CpPEIHEH KUHETUYECKON YHEPTUU JBUKEHUS
MOJIEKYJl. YpaBHeHUEe MeHaeneeBa-
Knaneiipona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

27

3akoH JlanpToHa. ["a30BbIE 3aKOHBI

JlaboparopHas padota «lccnenoanne

28 3aBHCHMOCTH MEXIY MapaMeTpaMu
COCTOSIHUS Pa3pEeKEHHOTO razay
29 N3onponeccel B HACATBHOM Ira3e U UX bubnuorexa [JOK
rpaguveckoe mpeICTaBICHNUE https://m.edso0.ru/ff0c570e
BryTpeHHss dHEprus TEpMOIMHAMUYECKON
30 CHUCTEMBI U CTIOCOOBI €€ N3MEHEHHUSI. bubnuorexa [JOK
KonuuecTBo TemioTs! u pabota. BHyTpeHH 5 https://m.edsoo.ru/ff0c5952
SHEPTHs OJTHOATOMHOTO HMJIeaTFHOTO Ta3a
bu6moreka [IOK
31 Buner Tenonepenaun
g et https://m.edsoo.ru/ff0c5c36
VY aenpHas TEMIOEMKOCTH BEILIECTBA.
32 KonuuecTBo TemoThI npu Temionepeaaye bubamorera LOK
. P penate. https://m.edsoo.ru/ff0c5¢36
AmabaTHBIN MpoIecc
33 [TepBrIil 3aKOH TEPMOJUHAMUKU U €TO bubnuoreka [JOK
MPUMEHEHHE K U30MpolIeccam https://m.edsoo.ru/ffOc5efc
Heo6patumocTh MpoIieccoB B MPUPOJIE. bubmuoreka [JOK
34 .
BTopoii 3ak0oH TepMOIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpuniun nevicreus u KII1/ TeroBoit bubnuoreka [JOK
MalIHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ]
37 DKosornyeckre npoOIeMbl TEII0HEPTETUKH
O6o6maromuit ypok «MouekynsapHas bubnunoreka [JOK
38
¢u3uka. OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6938
KonTponsHas paboTa o Teme
bu6mmoreka [JOK
39 «MonexkynspHas ¢puznuka. OCHOBBI

TCPMOJUHAMUKU»

https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
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40 [TapooOpazoBaHue U KOHICHCAIHS. bubmuorexa [IOK
Hcnapenune n kunenue https://m.edsoo.ru/ff0c63b6
41 AOCO0THAS U OTHOCUTEIIbHAS BIIAXKHOCTD bu6mmoreka [{OK
BO3ayxa. HacelleHHbIi nap https://m.edsoo.ru/ff0c64d8
TBépnoe rteno. Kpucramnmueckue u
42 amopdHbIe Tena. AHU30TPOIIHS CBOMCTB bubnuorexa [JOK
KpucTauioB. JKuaKue KpUCTalIb. https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIE MaTepuabl
43 [lnaBnenue u KpucTaM3anus. Y aenbHas bu6moreka [IOK
TerioTa miaBienus. Cyonmumarus https://m.edsoo.ru/ff0c6708
bu6moreka [IOK
44 VYpaBHeHUe TEIIOBOro OanaHca httos://m.edsoo.ru/F0c6820
45 DIIeKTpU3aus Tell. DNEKTPUUECKUH 3apsijl. bubnuoreka [IOK
JIBa BH1a SJEKTPUUECKUX 3apsII0B https://m.edsoo.ru/ff0c6bcc
[IpoBOIHUKY, AUANEKTPUKU U
46 r[fnynpOBouHHKH. 3aK(I:H COXpaHEHUSs bubmorexa [IOK
https://m.edsoo.ru/ff0c6bcc
ANIEKTPUYECKOTO 3apsia
47 B3aumoperictBue 3apsiioB. 3akoH Kynona. bubmuoreka [JOK
ToueuHbIil 2IEKTPUUYECKUI 3apsi https://m.edsoo.ru/ff0c6ces
Hanpsk€HHOCTD 2JIEKTPUUECKOTO TOJIS.
48 [IpuHIMT Cyneprno3uIuu IEKTPUUECKUX bubmmorexa [IOK
o .. https://m.edsoo.ru/ff0c6df2
nosie. JInHuu HanpsHKEHHOCTH
49 PaboTa cui 3neKTpoCcTaTUYEeCKOro MoJsl. bubnuoreka [IOK
IToTenmnuan. Pa3HoCTh NOTEHIIMAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOTHUKY U TUANEKTPUKHU B Bu6morexa [IOK
50 NIEKTPOCTATUYECKOM II0JIE.

I[I/IBJ'IGKTpI/ILIeCKaH IMPpOHULIAEMOCTDb

https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
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51

OnexrpoéMmkocTs. Konnencarop

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7126

52

OneKTPOEMKOCTb IIIOCKOI0 KOHAEHCATOPA.
DHeprus 3apsKEHHOI0 KOHJEHcaTopa

bubmmoreka [{OK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopuas padota "M3mepenue
ANIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[TpuHIMIT NERCTBUSA U IPUMEHEHUE
KOHJEHCATOPOB, KOMMHUPOBAIBHOTO aIlapara,
CTPYMHOTO MPUHTEPA. DINEKTPOCTATUYECKAS
3ammuTa. 3a3eMJICHUE IEKTPOpUOOpOB

55

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymectBoBanus. [loctostHabIl TOK. Crita
toka. Hanpsbxkenue. ConpoTuBiieHHE. 3aKOH
Oma 114 yyacTka 1enu

56

[MocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COSTMHEHHE IPOBOTHIKOB.
JlaGopaTtopHas pabora «3y4yeHue
CMEIIAaHHOTO COCIMHEHHSI PE3UCTOPOBY

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA.
3akoH Jlxoynsa-Jlenna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 7151 IOJTHOM (3aMKHYTOM)

BHCKTPHHCCKOﬁ OCIIn. KOpOTKOC 3aMBbIKaHUC.

JIaGopatopHas pabota «3mepenue I/1C
MCTOYHMKA TOKA U €r0 BHYTPEHHET O
COTIPOTHUBIICHUS»

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

PezepBHblit ypok. KoHTponbHas paboTa 1o
teme "DnekrpoauHamuka" / Beepoccuiickas
poBepoyYHas pabora

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56
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O6o06maromuii ypok «IeKTpOAUHAMUKAY /

bubmuoreka [JOK

60 .
Bcepoccuiickas npoBepouHas paboTa https://m.edsoo.ru/ff0c88be
DneKTpOHHas IPOBOAUMOCTb TBEPABIX
61 METaJJIOB. 3aBUCUMOCTb CONPOTUBIICHUS
METaJJIOB OT TEMIIEPATYPBHI.
CBepXIpoOBOIUMOCTh
62 DnexTpuueckuil Tok B Bakyyme. CBoiicTBa
AIIEKTPOHHBIX ITYYKOB
[TonympoBOAHUKH, X COOCTBEHHAS U
63 pUMecHast MPoBoAUMOCTh. CBOMCTBA Pp—N bubamorexa [IOK
p p ’ https://m.edsoo.ru/ff0c84ae
niepexoja. [lorympoBoIHUKOBBIE TPHOOPHI
DIEeKTpUYECKNUN TOK B pacTBOpax u
64 paciuiaBax 3JI€KTPOJIMTOB. bubnuoreka [IOK
DIIEKTPOJIUTUYECKAS] AUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUYECKUI TOK B ra3ax.
. . bu6mmoreka [JOK
65 CaMOCTOATENbHBIA U HECAMOCTOSITENIbHBIIH
https://m.edsoo.ru/ff0c84ae
pazpsaa. Monnus. [1nazma
DnexTpuyeckue Npudopbl U YCTPOMCTBA U UX
66 MpakTH4eckoe nmpuMenenue. [Ipapuna bubmmorexa [IOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MacHOCTH
KonTtponbHas pabota no teme
67 «Qnekrpocratuka. [1ocTOAHHBIM bubnuoreka [IOK
JJIEKTPUYECKUH TOK. TOKM B pa3aIn4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
68 PezepBHblit ypok. O000mIaonuii ypok 1o bubmuorexa [IOK

temaM 10 xiacca

https://m.edsoo.ru/ffOc8f6c
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Konrpoasubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[TocTOsIHHBIC MAarHUTHI M KX
1 B3anMoaeiicTBre. MarautHoe mnose. Bektop 1 bubnuoreka [JOK
MarHUTHOM MHIAYKUWH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHTYKITHHA
MarauTHOE TI0JIe POBOTHUKA C TOKOM.
2 OmbiT Dpcrena. BzauMmoaercraue 1 bubmmorexa [OK
P ' https://m.edsoo.ru/ffOc98fe
MIPOBOJHUKOB C TOKOM
3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnuoreka [IOK
MAarHUTHOTO MOJISl KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBrEe MarHUTHOTO TOJISl HA POBOTHUK C
4 tokoM. Crita Ammiepa. JlabopaTtopHas pabora 1 1 bubnuoreka [JOK
«HccaenoBanue JeUCTBUA IOCTOSHHOTO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy ¢ TOKOM»
JleiicTBre MarHUTHOTO TOJISL Ha
5 JIBAXK cs 3apspKeHHyIo yactuny. Cria 1 bubmorexa [JOK
YHYEo P Yi0 Y https://m.edsoo.ru/ff0c9df4
Jlopenma. PaboTa cuibl Jlopeniia
DnexTpoMarHuTHast UHAYKIus. [ToTok
5 BEKTOpa MarHuTHoW nuaykunu. J/C 1
WHIYKIHUA. 3aKOH IEKTPOMarHUTHOM
unaykuuu Papanes
7 JIaGopartopHas pabota «McciaenoBanue 1 1 bubnuorexa [IOK

SABJICHHUA BHCKTpOMaFHHTHOﬁ HHAYKIOUN»

https://m.edsoo.ru/ff0cal50
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NHayKTUBHOCTB. SIBIE€HME CAMOUHAYKIIUH.
O/1C caMOMHIyKIIMH. DHEPrUusi MAarHUTHOTO
TOJISl KATYIIKH C TOKOM. DJIEKTPOMAarHuTHOE
moJjie

bub6mmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpouCcTBa U UX IPUMEHEHHUE:
IIOCTOSTHHBIE MATHUTBI, JIEKTPOMArHUTHI,
JJIEKTPOJIBUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHUII, MHIYKIMOHHAs I1€Yb

10

O6o0matomuii ypok «MarHuTHoe moJe.
BHGKTPOMaFHI/ITHaH HUHAYKOHS

bu6moreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponpHas padoTa no teme «MarautHoe
moJjie. DNeKTPOMarHUTHAS UHTKITUS

bu6moreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOgHBIE MEXaHNYECKHUE KOJICOAHM.
I"apmonnueckue konebanus. Y paBHEHHE
rapMOHHYECKHX KoJjiebanuii. [IpeBpamenue
SHEPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaboparopHnas padota «lccnenoBanue
3aBUCHUMOCTH TIEpHO0/1a MaJbIX KoJebaHu
rpy3a Ha HUTU OT JUIMHBI HUTU U MaccChl

rpy3a»

14

Konebarenbublit koHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHBIC KOJICOAHUS B UICATbHOM
KoJebaTeIbHOM KOHTYpE. AHAIOTHUS MEXTY
MEXaHUYECKUMU U DNIEKTPOMArHUTHBIMU
KOIe0aHUsIMU

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPruM B UICaTHHOM KOJIeOaTeIbHOM
KOHTYpE

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcb9c4
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[IpencraBieHue o 3aTyxaromMX KOJIeOaHUIX.
BoiHyKX/IeHHbIE MEXaHUYECKHE KOJICOaHMUsI.

bub6mmoreka [{OK

16 Pe3onanc. BeinyxieHHbIE https://m.edsoo.ru/ff0cbb86
AJIEKTPOMArHUTHBIE KOJIeOaHus
[lepemennsblit Tok. CUHYCOUJAJIbHBIN
17 IIEPEMEHHBIN TOK. MOIHOCTh NEPEMEHHOTO bubnuorexa [JOK
TOKa. AMIUTUTYAHOE U JEHCTBYIOIIEE https://m.edsoo.ru/ff0cbd34
3HAUEHUE CUJIbI TOKA U HANPSHKEHUSI
18 Tpauchopmarop. [IponsBoacTso, nepenaya
U OTpeOIIeHUE PIEKTPUUECKOMN SHEPrun
YCTpoHCTBO U MPAKTHYECKOE IPUMEHEHUE
19 AJIEKTPUYECKOTO 3BOHKA, T€HEpaTopa bubnmorexa [IOK
. https://m.edsoo.ru/ff0cc324
NIEPEMEHHOT0 TOKa, JIMHUH dJIeKTponepeaay
DKOJIOTrHYeCKHE PUCKU ITPU IIPOU3BOJICTBE
20 aneKTpo3Hepruu. KynbTypa HCob30BaHuUs
3JIEKTPOIHEPTUU B MIOBCEAHEBHOM KHU3HU
MexaHnuecKue BOJIHbI, YCIOBHS
21 pacnpoctpanenus. [lepuoa. Ckopocthb bubnuoreka [JOK
pacIpoOCTpaHEHUs U IJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[TonepeuHnsie 1 MPOAOIbHBIE BOJIHBI
3Byk. CkOopoCTb 3ByKa. [ poMKOCTb 3ByKa. bubnuoreka [IOK
22 Bricota Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
23 ONEeKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U bubnuoreka [IOK
ckopocTsb. [IIkana 371eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpyHIMIBI PaTUOCB3U U TEIEBUICHMUS.
PasButne cpencts cBs3u. Pagnonokanus
25 KonTtponrHas padota «Konebanus u BOITHBI» Bubmmorexa LIOK

https://m.edsoo.ru/ff0cc6f8
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[IpssMOnIMHENHOE pacIpOCTPAHEHUE CBETA B

26 OJTHOPOIHOM cpejie. ToueuHbIi HCTOYHUK bubmorexa LOK
P pedte. https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OtpaxxeHue cBeTa. 3aKOHbBI OTPAKEHUS
27 cera. [locTpoeHue n3o0pakeHUi B TUIOCKOM brbmmorexa HOK
‘ p p https://m.edsoo.ru/ffOcd4e0
3epkaie
[Ipenomiienne ceera. [lonHOE BHyTpEeHHEE
28 oTpaxkenue. [IpenenbHbIN yroJ MojgHOTo bubmorexa HOK
p P T https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKCHHUS
29 JlabopaTtopHnas pabota «3mepenue bubmuorexa [JOK
MOKa3aTess MPEJIOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenne nzodpaxeHuii B TUH3E.
30 ®opmyra TOHKOH JIMH3BI. YBelnYeHHe bubamorera LOK
pMY ’ https://m.edsoo.ru/ffOcddle
JIUH3bI
31 JlabopaTtopHnas pabora «lccnenoBanue
CBOMCTB M300pakKCHUH B JIMH3AX)
Jucnepcus cera. CiioKHBINA COCTaB OEIIOTO
32 ceera. L[eT. JITabopaTopnas pabota
«HaOmronenue nucrnepcuu cBeTa»
33 Hutepdepennus ceera. udpakums crera. bubnunoreka [JOK
JudpakuronHas pemeéTka https://m.edsoo.ru/ffOced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bubnunoreka [JOK
[Tonapusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTryeckue MpUOOPHI U YCTPOICTBA U
yCIOBUS UX 0€30MacHOTO MPUMEHEHUS
['paHuIBl MPUMEHUMOCTH KJIACCUYECKOM
. bubmuoreka [JOK
36 MexaHukd. [locTynarsl cienuansHOM Teopun

OTHOCHUTCIIBHOCTHU

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

bubmuoreka [JOK

37
3ameieHre BpeMEHHU M COKPAIEHUE JJTUHBI https://m.edsoo.ru/ff0cfa42
DHeprus U UMIYIbC PEISITHBUCTCKOM
38 yacTunbl. CBA3b MacChl C S3HEPTUEH U bubnmorexa LOK
' p https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUsl IOKOS
39 KonTponsnas padora «Ontuka. OCHOBbI bubnuorexa [JOK
CIIELIMATIbHOM TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®ortonsl. opmyna [1nanka. Jueprus u bubnuorexa [JOK
UMITYJIBC OTOHA https://m.edsoo.ru/ff0cfel6
41 OTtkpeITHE U HccienoBannue Gporodddekra. bubmuorexa [JOK
Omprter A. I'. CtoneroBa https://m.edsoo.ru/ffOcffc4
3akonbl poTodrhdexra. YpaBHeHue
42 OitamreitHa st portodrddexra. «KpacHas bubmorexa [TOK
g - EP https://m.edsoo.ru/ff0d015e
rparuiay Gororddexra
43 JaBnerune cBeta. Onbitel [1. H. JIeOGenena. bubmuorexa [JOK
XUMHAYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuuecKre ycTpoiCTBa U MIPAKTUUECKOE
44 npuMeHeHue: PoTorneMeHT, GOTOIATIHK,
COJIHEYHas OaTapesi, CBETOIUO/T
45 Pemenue 3aga4 no reme «3J€MEHTBI bubnuoreka [JOK
KBAHTOBOM OMTHKM https://m.edsoo.ru/ff0d0302
Monenb atoma TomcoHa. OTBITEL
46 Pesepdopna no paccestHuIO 0-4acTH Bu6mmorexa LIOK
PEOpA P t https://m.edsoo.ru/ff0d091a
[InanerapHas MoJenb aToMa
47 [Toctynatel bopa bubmorexa HOK

https://m.edsoo.ru/ff0d0afa
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48

Wzny4enue u norsomieHne GOTOHOB MPH
IIEPEX0JI€ aTOMA € OJJTHOTO YPOBHS SHEPrUU
Ha apyroui. Buasl criekTpos

bubmuoreka [JOK
https://m.edsoo.ru/ff0dOafa

49

BosnoBrle cBolicTBa yacTull. BoJHbI e
bpoits. KopnyckynsipHO-BOTHOBOM
nyanu3Mm. CIIOHTaHHOE W BBIHYXKJIEHHOE
W3JIy4YEHHE

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PaTMOAKTUBHOCTH. OTIBITHI
Pesepdopna no onpeneneHuio cocrasa
PaIMOaKTUBHOTO M3ITYICHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, raMmMa-u3IydeHuUs.
Bimsune PaaOaKTUBHOCTH HA JKUBBIC
OpraHU3MBI

52

OTKpbITHE TPOTOHA U HEUTpPOHA. MI30TOMEI.
Annba-pacniaz. INEKTPOHHBINA U
MMO3UTPOHHBIN OeTa-pacman. ['amma-
U3ITy4yeHue

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

53

DHeprus CBA3U HyKJIOHOB B sifipe. SnepHbie
peakuuu. Snepusiii peaktop. [Ipodiemsl,
MIEPCIIEKTUBBI, IKOJIOTUYECKUE aCTIEKThI
SIEPHON PHEPTETUKH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble yacTULbl. OTKpPBITHE
MO3UTPOHA. MeTo 16l HAOMIOICHUS U
PErucTpanyu dJIEMEHTAPHBIX YACTHILI.
Kpyraslii cton «PyH1aMeHTalIbHbIE
B3auMoieiicTBus. EquncTBO prsmueckoit
KapTUHBI MUPa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

OTalsl Pa3BUTHA aCTPOHOMMUMU. HpI/IKJ'IaIlHOC
1 MUPOBO33PCHYCCKOC 3HAUCHUC
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acTpoHOMUHU. Bup 3BE311HOTO HEdA.
Co3zBesnusi, sspKue 3BE31bl, IUIAHETH, UX
BUIMMOE JIBKeHHE. CoTHEeUHasi cucTeMa

56

Counne. CoyiHeyHast aKTUBHOCTE. VICTOYHUK
sHepruu CoJiHIIA U 3BE3]T

57

3BE3/1bl, UX OCHOBHbBIE XapaKTEPUCTHKHU.
3BE3/1bI TJIABHOM OCIIEI0BATEIHLHOCTH.
Buyrpennee crpoenue 38€311. CoBpeMeHHBIC
MIPEJICTABJICHHS O TIPOUCXOKICHUH H
spostrory CoJTHIA U 3BE3T

58

Mneunsiii [Iyre — Hama ['anakTuka.
Tlonoxxenue u nBukenne CoiHIIa B
lanaktuxe. ['anaktuku. Y€pHbIE IBIPHI B
Aqlpax ralakTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bonbiioro B3peiBa. PennkroBoe nsnydeHue.
MeraranakTuka

60

Hepeuennsie npo0ieMbl acTpOHOMUU

61

KonTtponbHas padoTa «D1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o6maromuii ypok. Ponb ¢pusuku u
ACTPOHOMHUH B SKOHOMHYECKOMH,
TEXHOJOTMYECKOM, COIIMAILHON U 3 THUECKOM
cdepax AeaTenbHOCTH YelloBeKa

63

O6o6maromuit ypok. Ponb u Mecto Gpusnku
Y aCTPOHOMHH B COBPEMEHHOM Hay4IHOU
KapTUHE MUpa




Ob6o6maromuii ypok. Ponb pusnueckoit

64 TEOpHUH B ((OPMHUPOBAHUY TIPEICTABICHUH O 1
¢bu3nvecKkoil KapTHHE MUpPa
O6o06maromuii ypok. Mecto uzndeckoit
65 KapTUHBI MHUpPa B OOIIEM pSTy COBPEMEHHBIX 1
€CTECTBEHHO-HAYYHbIX MIPE/ICTABICHUI O
IpUpoie
66 PesepBHBbIl ypok. MaruutHoe noie. 1
DNeKTpOMarHUTHAs MHIAYKLNS
67 PesepBHbIil ypok. OnTuka. OCHOBBI 1
CHeIHalbHOM TEeOPUH OTHOCUTENBHOCTU
68 Pesepnbiit ypok. KBantoBas ¢usuka. 1 bubnuoreka [IOK
DNIeMEHTHI aCTPOHOMUU U aCTPOPUZNKHI https://m.edsoo.ru/ff0d1784
OBIIEE KOJIJMYECTBO YACOB I1O 68
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 0011Iero 00pa30BaHUsI

10.1

JleMOHCTpHpOBaT, Ha TMpUMEpax poJb W MecTo (QHu3uMKu B
GbOopMHUPOBAaHUH COBPEMEHHOW HAYYHOW KapTHHBI MHPA, B Pa3BUTHUH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHUIA, B PAKTUYECKOUN NEATEITBHOCTH

monen

10.2

Y4uTHIBaTh IPAHULIBI TPUMEHEHUS N3YUYEHHBIX (PU3NUECKUX MOAETCH:
MaTrepHuaibHas TOYKa, WHEpIHalbHas chUcTeMa OTc4€Ta, abCOIOTHO
TBEPJOE TEJIO0, UACATBHBIN I'a3; MOJEIH CTPOCHHUS Fa30B, JKUAKOCTEN U
TBEPABIX TEJ, TOYEUHBINM JIIEKTPUYECKUM 3apsia — IpPU PEIIECHUU

duznyeckux 3anad

10.3

Pacnio3naBath (usnueckue sBaeHuUs (IIpoLecchl) U OOBSICHATH UX HA
OCHOBE 3aKOHOB MEXaHHMKH, MOJEKYJISIPHO-KMHETUYECKOM Teopuu
CTPOEHMsI BeELIeCTBA M  NIEKTPOJMHAMHUKU: paBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSAMOJIMHENHOE IBUKEHUE, CBOOOIHOE MaleHUe
TeJ, JBWKEHHE IO OKPYKHOCTH, MHEpLHUs, B3aUMOJEHCTBUE TEI;
muddys3us, OpOYHOBCKOE JBMIKEHHE, CTPOCHUE KHUIKOCTCH U
TBEPABIX TeN, M3MEHeHHMe O00béMa Tel NpU HarpeBaHUM
(OXJaXxAeHNH), TEIUIOBOE paBHOBECHE, HCIIapeHHe, KOHAEHcalus,
IUIaBJICHUE, KpUCTANIM3alus, KUIIEHUE, BIIAXKHOCTh BO3/1yXa,
HOBBILICHWE [aBJIEHUsI Ta3a IpPU €ro HarpeBaHUM B 3aKPHITOM
cocyzne, CBS3b MEXJy IapaMeTpaMHM COCTOSHMS ra3a B

H30IIpoHecCax; JICKTpHU3auusg TCI, B3auMO/JICHCTBUE 3apsaAa0B

10.4

OnuchiBaTh MEXaHUYECKOE JBI)KEHHE, HUCHOJb3ysd (HU3NUEcKue
BEJIMYMHBI: KOOPAMHATA, MyTh, IEPEMEIEHUE, CKOPOCTb, YCKOPEHHUE,
macca Tela, Cuila, MMIYJIbC Tejla, KHHETHYecKass »Heprus,
NOTEHIMAJbHAs HHEPrus, MexXaHudeckas paboTa, MeXxaHHUecKas
MOIITHOCTh; TNpPH OMNHMCAHUM MPABUIBHO TPAKTOBATh (PU3NYECKUN
CMBICJI HCIOJb3yEeMbIX BEIUYMH, UX OOO3HAYeHHS U EAUHUII,
HaXOJUTh (POPMYIIbI, CBSI3bIBAOLINE JAHHYIO (PU3NYECKYIO BEIUUHHY

C ApYIriMHU BCIMUYNHAMU




10.5

OnuchiBaTh M3YYCHHBIC TEIUIOBBIC CBOWCTBA TEI M TEIUIOBBIC
SIBIICHUS, HWCIOJb3ys (U3MUECKHE BEIWYHMHBI: JaBJICHHUE Tas3a,
TEeMIIepaTypa, CpEIHsAs KHHETUYECKas OSHEPrus XaoTHYECKOTO
JBW)KCHUS MOJICKYJ, CpEJHEKBaJpaTHUHas CKOPOCTh MOJICKYII,
KOJIMYECTBO  TEIJIOThI, BHYTPEHHsSS JHEprus, paborTa Trasa,
K03 (PUIIMEHT TIOJIE3HOTO JEWCTBHSI TEIUIOBOTO JBHWTATENs; IPU
ONMHMCAaHUK  TMPABWIBHO  TPAKTOBaTh  (U3HUYCCKUH  CMBICI
UCIIOJIb3YEMbIX BCIHUYHMH, WX O0O3HAUCHHUS W CIAMHHUIIBI, HAXOIUTh
GopMysIbl, CBA3BIBAIONINE JAHHYIO (HU3UYECKYI0 BEIHYHUHY C

JPYTUMH BEIUYMHAM

10.6

OnuceiBaTh U3y4EHHBIE OJJIEKTPUYECKHE CBOICTBa BemlecTBa U
JNIeKTpUYecKre sBIEHUS (TpOLECChl), HCNOIb3yd (U3NYECKUE
BEIMYMHBL:  DJICKTPUYECKUH  3apsil,  DIEKTPUYECKOEe  TOJIe,
HanpspKEHHOCTh  TMOJISI, TOTEHIMaNl, Pa3HOCTh IMOTEHIMAJIOB; IPHU
ONHMCAaHWM  TMPABUIBHO  TPAKTOBaTh  (PU3MUECKU  CMBICT
WCIOJIb3YEMBIX BEIMYMH, UX O0O3HAUEHUS W €IUHHIIBI; yKa3bIBaTh
(bopMyIbl, CBSA3BIBAIOLIUE JAHHYIO PU3NYECKYIO BEIMYUHY C IPYTUMHU

BEJINYNHaAMHN

10.7

aHATM3UPOBaTh (U3UYECKUE TIPOLECCHl W SIBICHUS, WCIOJIB3YS
¢du3ndecKkre 3aKOHBI U TPUHIIMITBL: 3aKOH BCEMUPHOTO TATOTEHUS, |,
Il u 111 3akonsr HpI0TOHA, 3aKOH COXpaHEHHS MEXaHUYECKOW SHEPTUH,
3aKOH COXpPaHCHHUS UMITYJIbCa, TPHHIIUT CYNIEPIIO3UIIH CHII, TIPUHIIHIT
pPaBHOIIPABHST WHEPIHUAIBHBIX CHUCTEM OTCUYETa; MOJIECKYJSPHO-
KWHETHYECKYIO0 TEOPHUIO CTPOCHHSI BEIIECTBA, TAa30BbIC 3aKOHBI, CBSI3b
CpelHel KWHETHYECKOW SHEPrHU TEIUIOBOTO JIBHXKCHHS MOJIEKYJ C
a0COJIIOTHOW TeMITepaTypoid, TIEPBbI 3aKOH TEPMOJINHAMUKH; 3aKOH
COXpaHECHHS DJICKTPUYECKOTO 3apsijaa, 3akoH KyioHa, mpu 3TOM
pa3iinyarh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €M0 MaTEMaTHYECKOE

BBIPQKEHUE U YCIOBUS (TPAHUILIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBIACHITE OCHOBHEIE IIPpUHOUIIBL HeﬁCTBHH MallluH, HpI/I60pOB n
TCXHHUYCCKUX YCTpOfICTB; pa3jinuatb YCIOBHA HUX 0e30I1acHOIo

HCIIOJb30BaHUS B IOBCEIHEBHOM KM3HU

10.9

BBINONHATE SKCHEPUMEHTSHI 110 UCCIIEA0BAHUIO (PU3UUECKUX SBICHUN
U TIPOLIECCOB € MCMOJIb30BAHUEM IPSAMBIX U KOCBEHHBIX U3MEPEHMI;
npu 3ToM (HOpMyIHPOBaTH pobIeMy (3a1auy) U THIOTe3y y4eOHOTO
JKCIIEpUMEHTa,  coOMpaTh  YCTaHOBKY M3  IPEII0KEHHOTO

O60py&OBaHI/IH, MMPOBOAUTDH OIIBIT U (I)OpMy.HI/IpOBaTB BBIBObI




10.10

OcymecTBiATh OpSMbIE W KOCBEHHBIE H3MEpeHHS (HU3NYECKUX
BEJIMYMH; TIPU 3TOM BBIOMPATh ONTHMAIBHBIN CIIOCOO M3MEpEeHUs U

HCII0JIB30BaTh N3BCCTHBIC MCTOAbI OICHKHU HOI‘peH_IHOCTef/'I I/I3MepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCHMOCTH MEXKIY (HU3UUYECKUMHU BEIWYMHAMHU C
WCIIOJIb30BAHUEM IIPSAMBIX HM3MEPEHMI; NPHU ITOM KOHCTPYMPOBATH
YCTAHOBKY, (MKCHUPOBATh pPE3yJAbTATHl TOJYYEHHOW 3aBHCHUMOCTHU
(GU3MUeCKUX BEIWYHH B BHJIE TAOIUI U TPaUKOB, A€TaTh BBIBOIBI 11O

pe3yJibTaTaM UCCIIEJOBaHUs

10.12

CobOmtoath mpaBuia 0e€30MacHOrO  Tpylna TMpU  IPOBEIECHUU
UCCIIEJIOBAaHUM B paMKax Y4eOHOro SKCIEpUMEHTa, Yy4eOHO-
MCCJIEI0BATENIBCKON U IPOEKTHOM AESTEIBHOCTH C UCIOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPOUCTB U 1a00OpaTOPHOTO 000PYAOBAHHUS

10.13

Pemrats pacuérHple 3a7aun ¢ SIBHO 3a/1aHHON (PU3MUECKOU MOJEIBIO,
WCTONb3YS (PM3MUECKHE 3aKOHBI W MPUHIIMIBI; HA OCHOBE aHalIM3a
yCIOBUSL 3a7laud  BBIOMpPATh (PU3NYECKYI0O MOJEb, BBIIEIATH
¢duznyeckue BeIMUUHbI U GOPMYJIbl, HEOOXOUMBIE JUIsl €€ pereHuts,
MPOBOJUTH pacdy€Tbl M OLEHUBATh pPEAJbHOCTb IOJTYYEHHOTO

3HA4YCHHS (PU3UIECKOUN BEITMUNHBI

10.14

Pemath  kayecTBeHHBbIE  3aJauyd:  BBICTpaMBaTh  JIOTUYECKU
HENPOTUBOPEUHBYIO LIETIOUYKY PACCYKAECHUN C OTIOPON Ha U3YUEHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘ICCKI/IC SIBJICHUS

10.15

Hcnonb3oBaTh Mpu pelieHHHd Y4eOHBIX 3aJad  COBPEMEHHbIE
UH(GOPMAIMOHHBIE TEXHOJOTUH JUIsl IOUCKA, CTPYKTYpUPOBaHMS,
UHTEPIIPETAllMM U MPEJCTaBICHUs] Y4eOHOW W HAy4YHO-MOMYJISIPHOMN
uH($OpPMAIIMK, MTOJTy4EHHOHN U3 pa3NUYHbIX UICTOYHUKOB; KPUTHUECKU

aHAIM3UPOBATH MOJTY4aeMyI0 HH(OPMALIUIO

10.16

[TpuBOIUTH MpUMEPHI BKJIaJa POCCUMCKUX M 3apYOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HayKH, OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUI

10.17

Hcnonn3oBarh TCOPCTUYCCKHUEC 3HAHUA I10 (1)I/I3I/IK6 B MOBCEIHEBHOM
KU3HHU OJId obecneyeHnss 0e30MaCHOCTH IIpr O6paH_[eHI/II/I C
HpI/I60paMI/I N TCXHUYCCKUMU YCTpOﬁCTBaMH, UL COXpaHCHUA
3A0POBbA U CO6J'IIOI[CHI/I$I HOPM DJKOJIOTMYCCKOTO TIIOBCACHUA B

OKpY’Kalollen cpene

10.18

PaGoTaTh B rpymIe ¢ BHIIOJHEHUEM Pa3IMUHBIX COLMAIBHBIX pOJIEH,
IUIAHUPOBaTh  pabOTy TPYIINbI, palMOHAIBHO  PACHpPENessTh

0053aHHOCTH H IUIaHUPOBATL JACATCIIBHOCTHL B HCCTAHIAPTHBIX




CUTyalludx, aJJCKBATHO OLCHHBATL BKJIAJ[ KaAXKXIAOI'O M3 YYaCTHUKOB

TPYIIIBI B pELICHHE PACCMAaTPUBAEMOM MPOOIeMbl

11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHET0 001Iero 00pa30BaHUsI

111

JleMoHCTpHpOBaTH Ha TMpUMEpax poJib U MeCcTo (U3MKH B
GbOopMUPOBAHUH COBPEMEHHOW HAYYHOW KapTHUHBI MUpPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHUIA, B IPAKTUYECKOUN NEATEITBHOCTH

JIOEH, LETOCTHOCTD U €IMHCTBO (PU3NYECKON KApTHUHBI MUPA

11.2

Y4UTHIBaTh IPAHULIBI TPUMEHEHUS N3YUYEeHHBIX (PU3NUECKUX MOAETIeH:
TOYEYHBIN SJIEKTPUYECKUN 3apsl, siAepHas MOJEIb aTOMa, HYKJIOHHAs

MOJIeJIb AaTOMHOTO si/ipa MpHU pelIeHNH PU3NUECKUX 3a7a4

11.3

PacnioznaBate ¢puznueckue siBieHUs (MPOLECChl) U OOBSICHITH UX Ha
OCHOBE 3aKOHOB JJIGKTPOJMHAMHUKA W  KBAaHTOBOW  (DU3WKU:
JNeKTpuYecKas MPOBOJUMOCTh, TEIIOBOE, CBETOBOE, XUMHUYECKOE,
MarHUuTHOE  JEWCTBHUA  TOKAa,  B3aMMOJEWUCTBME  MAarHUTOB,
JJIEKTPOMArHUTHAsE WHIYKUHWSA, JEHCTBHE MAarHMTHOTO TOJS Ha
IPOBOJAHMK C TOKOM M JIBIXKYIIHMICS 3apsiji, 3JIEKTPOMAarHUTHBIE
Koje0aHusT W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHHE CBeETa,
OTpaX€HHe, MpeloMIIeHHe, UHTepdepeHus, audpakuus U
NoJIApU3alusl CBeTa, AUCIIEPCHUs CBeTa, (OTOANIEKTpUUecKuil 3 dexTt
(boToapdexT), cBeTOBOE MaBJICHHE, BO3HUKHOBEHHE JIMHEHYATOTO
CIEKTpa aToMa BOJOpOJa, €eCTECTBEHHass W HCKYCCTBEHHas

pPaanOaKTUBHOCTDb

114

OnuceiBaTh HW3y4EHHBIE CBOMCTBA BeIIeCTBA (DJIEKTPUYECKUE,
MarHUTHBIE, ONITUYECKHE, DIEKTPHUUECKYIO POBOIUMOCTD Pa3TUYHBIX
Cpel) H DJIEKTPOMAarHWTHbIE SBICHUS (IIPOLECCHI), HCIOIb3Ys
dbusznyeckue BENUYHMHBI: OJCKTPUYECKUW 3apsl, cujla TOKa,
JNEKTPUYECKOE  HAINpPSIKEHUE, DIEKTPUUYECKOE COIPOTUBIICHUE,
pasHocTh noteHimanos, J/C, paboTa Toka, UHAYKIHS MarHUTHOTO
noyisg, cuna Ammepa, cuna JlopeHIa, WHAYKTUBHOCTH KATYIIKH,
SHEPTHs JIEKTPUUECKOIO0 U MAarHUTHOTO TOJIEH, EPHOJ U YacToTa
Kosie0aHuil B Ko1e0aTeIbHOM KOHTYpE, 3apsiji U Chjla TOKa B TIpoIecce

TapMOHUYCCKHUX QJICKTPOMATrHUTHBIX KOJ'IC63.HI/II\/'I, (I)OKYCHOC




pacCTOsSIHAE U ONTHUYECKAas CHJIA JIMH3BI, IIPU ONHCAHUM IPABUIIBLHO
TPAaKTOBaTh (U3MUECKUIl CMBICI HCHOJb3YeMBbIX BEIUYMH, HX
0003HaueHHUs] W EAWHUIIBI; YKa3bIBaTh (POPMYJIBI, CBS3bIBAIOIINE

JAHHYIO (PU3HUYECKYIO BEIMYUHY C IPYTUMHU BETHUYMHAMU

115

OnuceiBaTh H3y4YEHHbIE KBAHTOBBIE SIBIEHMS U  IPOLECCHI,
UCTIONB3Ys (PM3NUYECKUE BEIUYMHBI: CKOPOCTH AJIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJIHBI U 4acTOTa CBETA, SHEPTUS U UMIYJIbC (POTOHA,
IIEpUOJ NoJypacnana, SHeprus CBsI3M aTOMHBIX SJ€p; IPU ONTHUCAHUHU
OPaBUJIBHO TPaKTOBaTh (U3UUYECKUM CMBICH  HCIOJIb3YEMBIX
BEJIMYMH, WX OOO3HAYEHUs W EIUHMIIBI;, YKa3blBaThb (OPMYJIbI,
CBA3BIBAIOUINE JaHHYIO (U3UYECKYI0 BEJIMYMHY C JPYyTUMHU

BCJIIMYMHAaMH, BbIYUCIIATh 3HAUYCHUC (1)H31/I‘~IGCKOI\/JI BCINYUHBI

11.6

AHanu3upoBath (PU3UYECKHUE TPOIECChl W SBICHUS, HCIOIB3YS
dbu3ndeckue 3aKOHBI M MPUHIOMIBL 3akoH Owma, 3aKOHBI
MOCJIE0OBATENILHOTO ¥ MapajieIbHOTO COEAMHEHHS MPOBOJHUKOB,
3akoH JIxoynsa — JIeHna, 3aK0OH 2J€KTPOMarHUTHOM MHIYKIUH, 3aKOH
MPSIMOJTMHEHHOTO PacCTpOCTPAaHEHHS CBETA, 3aKOHBI OTPAKEHHUS CBETA,
3aKOHBI  TPEJOMJIEHUS CBETA, YypPAaBHEHHE OWHINTEHHA IS
doToaddekra, 3aKOH COXpaHEHHS SHEPruH, 3aKOH COXPaHCHHS
UMITyJIbCa, 3aKOH COXPAHEHUs DBJIEKTPUUYECKOTO 3apsija, 3aKOH
COXpaHEHHUsi MaccoBOrO 4YHCNIa, TMOCTynarsl bopa, 3akoH
pPaIMOaKTUBHOTO paclaja; Mpu OTOM pa3IuyaTh CJIOBECHYIO
(bopMyNnHpOBKY 3aKOHA, €r0 MATEMAaTUYECKOE BhIPAXKEHUE U YCIOBUS

(rpaHuIpl, 00JIACTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'IHTB HallpaBJICHUC BCKTOpPAa HWHAYKOHUH MArHuTHOI'O IIOJIA

IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa " CHJIBI HopeHua

11.8

CTpOI/ITB 1 OIIMCBIBATb I/I306pa)KCHI/IC, co3gaBacMoO€ IIJIOCKUM

3€pKajoM, TOHKOHW JINH30U

11.9

BBINONHATE SKCIEPUMEHTHI 110 UCCIICIOBAHUIO (PH3HUECKUX SBJICHUN
U TPOLIECCOB C HMCIOJH30BAHUEM IPSMBIX U KOCBEHHBIX U3MEPCHUM;
npu 3ToM GOPMYIUPOBATH MPOOIeMY (3a7a4y) U TUIOTE3Y y4eOHOTO
JKCIIEPUMEHTa,  coOUpaTh  YCTAaHOBKY U3  MPEIOKEHHOTO

O60p}/')lOBaHI/I$I, MMPOBOAUTH OIIBIT U (l)OpMy.HI/IpOBaTL BBIBObI

11.10

OCYH.[CCTBJ'ISITL npsAMBIC W KOCBCHHBIC H3MCPCHUSA (I)I/ISI/ILIGCKI/IX
BCJIMYHH,; IIPU 3TOM BBI6I/IpaTB ONTHMAJIbHBIN CIIOCO0 HU3MCPCHUA U

HCIIOJIb30BaTh N3BCCTHBIC MCTOIbI OICHKHN HOFpeIHHOCTeﬁ I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (I)I/IBI/I‘-ICCKI/IX BCJIIMYHMH C UCIIOJIB30BaHUEM

OpSIMBIX M3MEPEHMH; NPU OSTOM KOHCTPYMpPOBaTb YCTaHOBKY,




(UKCHPOBATh PE3yJNbTAThl MOJTYYCHHON 3aBHUCHUMOCTH (PU3UYECKHIX
BEJIMYMH B BUJIE TAOJUIL U TPaUKOB, JACJIATh BEIBOJBI IO PE3yabTaTaM

HNCCICA0BAaHUA

11.12

CoGmonate mpaBwia 0e30MacHOTO TpyAa TMpPU  IPOBEICHHUH
UCCIeOBaHUM B paMKax y4eOHOro OJKCIIEpUMEHTa, Y4eOHO-
M CCIIEI0BATEIBCKOM U IPOEKTHOU JEATEIIBHOCTH C UCIIOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPONCTB U JJA0OPATOPHOro 000PYAOBaHUS

11.13

Pematp pacuérHble 3a7auun ¢ SBHO 3aJlaHHON (pr3nyecKoil MoIENbIO,
UCHOJIBb3YSl (PU3UYECKUE 3aKOHBI M MPHUHIIMIIBI; HA OCHOBE aHalIM3a
yCIOBUSL 3a7auyd  BBIOMpPATh (PU3UYECKYIO MOJEIb, BBIIEIATH
bu3ndeckue BeMUYUHBI U (POPMYITBI, HEOOXOIUMBIE JIJIsl €€ peleHus,
IPOBOAMTH pacu€Tbl M OLEHUBATh PEaJbHOCTh IOJYyYEHHOTO

3HA4YCHHS (PU3UUIECKON BEIIMUNHBI

11.14

Pemate  kadecTBEHHBIE  3aJauM:  BBICTpAaMBaTh  JIOTUYECKHU
HEMPOTHUBOPEUHUBYIO LIEMOYKY PACCYKICHUHN C OMIOPON HA U3YUYECHHBIE

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/IBI/I‘ICCKI/IC SIBJICHUSA

11.15

Wcnonb3oBath mpu pemieHUH Y4eOHBIX 337ad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJOTUU JJsl TOHUCKa, CTPYKTYpHUpPOBaHUS,
UHTEPIIPETallMi U MPEJCTaBICHUs] y4eOHOW W HAy4YHO-TOMYJISIPHOMN
uH($OpPMAIIMH, TTOJTyYEHHOHN U3 pa3NUYHbIX UICTOYHUKOB; KPUTHUECKU

aHAIM3UPOBATH MOJTY4aeMYyI0 HH(OPMALIHIO

11.16

OOBSACHATH MPUHLIMIIBI ACUCTBUS MAlllUH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3inyarh YCIOBHUS UX O€30MAaCHOTO HCIOJIb30BaHUS B

HOBceﬂHeBHOﬁ KHU3HU

11.17

[TpuBOIUTH MpUMEPHI BKJIaJa POCCUUCKUX U 3apyOEKHBIX yUEHBIX-
(U3MKOB B pa3BUTHE HAYKU, B OOBSICHEHHE IPOIIECCOB OKPYKAIOLIETO

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUI

11.18

Hcnonn3oBarh TCOPCTUYCCKHUEC 3HAHUA I10 (1)I/I3I/IK6 B IMOBCEIHEBHOM
KU3HHU OJId obecneyeHnss 0e30MaCHOCTH IIpr O6paH_[eHI/II/I C
npn60paMH n TCXHHUYCCKHUMU YCTPOﬁCTBaMH, U1 COXPaHCHUA
300pOBbsA U CO6J'IIOI[CHI/IH HOPpM D3KOJIOTHYCCKOI'O IIOBCACHHUSA B

OKpYKarollen cpene

11.19

PaGoTarp B rpymnie c BbINOJHEHUEM Pa3JIMUHbIX COLUAIIBHBIX POJIEH,
IUIAHUpOBaTh ~ pabOTy  TIpyIIbl,  PAlMOHAIBHO  PACHPEACIITH
0053aHHOCTH M IIJIAHUPOBATH JEATENBHOCTh B  HECTAHJAPTHBIX
CUTYyallUsiX, a/leKBaTHO OLIEHMBATh BKJIAJ KaXJOIO W3 YYaCTHHKOB

IPYIIIBI B pELlIEHNE pacCMaTpuBaeMoi pooOIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasjaena

Ko nposepsiemoro
3JIeMeHTa

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYHYHOI'O [IO3HAHU A

11

®uszuka — Hayka o npupoje. Hayunbie
METO/1bl IO3HAHMSI OKpY»Katolero mupa. Posp
JKCIEpPUMEHTa U TEOpUH B Ipoliecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanue (QU3NYECKUX SBJICHUH U
MPOIECCOB. Hayunsie TUIIOTE3BI.
®u3nyeckue 3aKOHbl W TEOpHH. [ paHUIBI
NPUMEHUMOCTH  (U3WYECKHMX  3aKOHOB.
IIpunnnn coorBercTBhd. Pomp m  mMecto
¢bu3ukn B (GOPMHPOBAHUHM COBPEMEHHOM
HAay4YHOW KapTHUHBI MHUpPA, B MPAKTUYECKOUN

NEeITEIbHOCTH JI0IEN

MEXAHHUKA

###HPari#KIIHEMATHUKA

2.11

MexaHndyeckoe JBHXKCHUC.
OTHOCHUTEIHLHOCTH MEXaHHUYECCKOI'O

nBuxeHus. Cucrema otcuéra. TpaekTopus

2.1

2.1.2

[Tepemenienue, CKOPOCTh (CPEAHsst CKOPOCTh,
MTHOBEHHass  CKOPOCTb) M YCKOpPEHHE
MaTepUaIbHOM TOYKH, MX MPOEKIUU HA OCU
CUCTEMBI KOOpAMHAT. Crnoxenue

NIEPEMEIEHUH U CII0KEHUE CKOPOCTEN

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IPSAMOJIMHEMHOE JBIDKECHUE. I'paduxu
3aBUCUMOCTHU KOOPAMHAT, CKOPOCTH,
YCKOPEHHUH, OyrTdk U IEepEeMEIICHUs

MaTepHaHBHOﬁ TOYKHU OT BPEMCHU




2.14

CBoboxHoe najieHne. Y CKOpeHue

CBOOOIHOTO MAaJCHUSA

2.15

Kpusosmneiinoe nBwxkeHue. PaBHOMepHOE
JBUXXCHUC MaTepHaHLHOfI TOYKHN 10
OKPY’KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAs
CKOpOCTb. [Iepuon u 4acToTaA.

LleHTpOCTpEMUTENBEHOE YCKOPEHHE

2.1.6

TexHuueckue  yCTpOWCTBA:  CHUIOMETP,
JBUKCHHE CHAPAJIOB, LEIHBIE U PEMEHHBIC

nepenavn

2.1.7

[IpakTnueckue paboTHI. N3mepenue
MIHOBEHHON  ckopoctH.  MccnenoBanue
COOTHOLICHU MCKIY IIyTAMU,
MPONJEHHBIMU TEJIOM 3a IMOCIeA0BaTeIbHbIE
paBHBIE  IIPOMEXYTKH  BPEMEHU  IIpU
PaBHOYCKOPEHHOM JIBMKEHHHM C HAYaJbHOU
CKOpOCTBbIO, paBHOW  Hymo. M3ydeHue
JIBUKEHUS IIapuKa B BS3KOM JKHIIKOCTH.
W3ydyenune JBUXKEHUS Tena, OpOIIEHHOTO

TOPU30HTAJIBHO

2.2

##HParf## IMHAMUKA

2.2.1

[lpunuun  oTHocuTenbHOCTH [ anmies.
ITepBriii 3akoH HrerooTona. HHepimanbHbIe

CUCTEMBEI OTCUETa

2.2.2

Macca tena. Cuia. [Ipuniun cynepno3uuuu

CHII

2.2.3

Bropoii 3akon HproToHa U1 MaTepuanbHOM
TOYKA B HWHEPUHUAIBHOW CHCTEME OTCUéTa
(MCO). Tperuit 3akoH HprotoHa s

MaTCpHUAJIBbHBIX TOUCK

2.2.4

3akoH BCCMUPHOTO TATOTCHUA. Cuna
TAXKCCTH. HepBaﬂ KOCMHUYCCKAasA CKOPOCTh.

Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka




2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIbXEHHST W CHJA TPEHHS  TOKOS.
Koaddunment tperns. Cuiia cCOonpoTHUBICHUS

IIpy ABVOKCHUU TECJIa B ) KUAKOCTHU HUJIM ra3e

2.2.7

[TocrymarenbHo€ U BpamaTebHOE TBUKEHUE

a0COJIIOTHO TBEPJOTO Tela

2.2.8

MoMeHT CHITBI OTHOCHTETHEHO OCH BpaliCHU:.
[Imeqo cuitbl. YcnoBus paBHOBECHS TBEPIOTO
tena B ICO

2.2.9

TexHudeckue yCTpOMCTBA: MOIIIMITHUKY,

JABMKCHUE NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue paboTel. U3yueHue ABUKeHUS
Opycka MO HaKJIOHHOM TUIOCKOCTH TOJ
neiicTBueM HeckobKux cuil. MccnegoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHHKAIOIIAX
B nedopmMupyeMoll NMpy>KHUHE W PE3UHOBOM
o0pasnie, OT BEIWYUHBI UX JedopMaIuu.
Uccnenosanue YCJIOBUU paBHOBECHS

TBEPJIOTO TeJa, UMEIOIIETO OCh BPAIICHHUS

2.3

##HPar###3AKOHBI COXPAHEHU A B MEXAHUKE

I/IMHYJ'IBC MaTepHaHBHOﬁ TOYKH, CHCTEMBbI

2.3.1 MaTepualbHBIX TOUYeK. MMmynbCc CHIIBI |
M3MEHEHUE UMITyJIbca Teja
232 3akoH coxpaHeHus wumnyiaeca B MCO.
o PeakTrBHOE ABMKEHUE
2.3.3 PaGoTa cumnbl
2.34 MOoOHOCTE CUJIBI
. Kunerndeckass  sHepruss  MaTepualbHON
o TOYKH. TeopeMa 0 KHHETUYECKOU SHEPTUU
[TotenumanbHas »Heprus. I[loTeHnHManpHas
236 SHEprus YIIPYTO ne(popMUPOBAHHOM

IMNPYXUHBI. IloTenunanbHast OHEpIruAa TEla

BOIIM3U IMNOBEPXHOCTHU 3eMin




HOTGHI_II/IaJIBHBIe 1 HCIIOTCHIIMAJIbBHBIC CHUJIBI.

CBs3b pa6OTBI HCIMIOTCHIHMAJIBHBIX CHII C

2.3.7 WU3MEHEHUEM MEXaHUYECKOHN SHEPruu
CUCTEMBI TeL. 3aKoH COXpaHEeHUs
MEXaHU4ECKOM SHEPruun

2.3.8 VYupyrue v Heylpyrue CTOIKHOBEHUS

239 TexHuueckue ycTpoucTBa: JBUKEHUE PAKET,

o BOJIOMET, KOTIEp, PYKUHHBIA TUCTOJIET

[Ipaktnueckue pabGoThl. M3yuenuwe cBs3u

23,10 CKOPOCTEH Tel TMpU HEYNpPyrom yzaape.

UccnenoBanue cBsizm  pabOThI  CHIJIBI €

M3MEHEHHEM MEXaHHISCKOM OHEPTrUHU TEJIa

MOJIEKVYJIAAPHASA ®U3MKA U TEPMOJINMHAMUKA

3.1

#it#Par###OCHOBBI MOJIEKYJISPHO-KUHETUUYECKOM TEOPHUU

311

OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIPHO-
KUHETUYECKOU TEOPHH. BpoyHnoBckoe
newkenne. [uddysusa. Xapakrep ABUKEHUSA

M B3aUMOJIEHCTBUS YaCTHUI] BEIECTBA

3.1.2

Mogenu CcTpoeHusl Tra3oB, XKUIKOCTEH U
TBEPIABIX TET W OOBICHCHUE CBOWCTB

BC€IIECTBA HA OCHOBE 3TUX MOHCHCﬁ

3.1.3

Macca wmonekyn. KoiauuecTBo BelecTBa.

[Tocrosinnas ABoraapo

3.1.4

TemnmoBoe paBHOBecue. Temmeparypa u e€

usMepenue. [lkana remneparyp Llenscus

3.1.5

Monenb nacajlbHOI'O rasa. OcHoBHOE
YpaBHCHUC MOJ'ICKy.]'ISIpHO-KPIH@TH‘lGCKOﬁ

TCOPHH NACATILHOI'O Ira3a

3.1.6

AbGcommoTHas Temneparypa Kak Mepa cpeHei
KHHETUYECKOU SHEPrUuu TEIJIOBOTO
JBWKeHus yactull rasza. lllkana temmnepatyp

KenpBuna

3.1.7

VpaBuenne Knaneilipona — Menzaeneesa.

3akoH JlanbTOHA




3.1.8

I"azoBbie 3akoHbI. M30mpoLiecchl B naeanbHOM
rasze ¢ MOCTOSIHHBIM KOJIMYE€CTBOM BEIIECTBA:

U30TepMa, U30X0pa, n300apa

3.1.9

TexHudeckue  yCTpOWCTBA:  TEPMOMETP,

OGapometp

3.1.10

[IpakTnueckue pabotbl. M3mepeHue macchl
BO3JlyXa B KJIaCCHOM KoMHarte. MccnenoBanue
3aBHUCUMOCTH MEXIY rnapaMmeTpamMmu

COCTOSHUSA Pa3pECIKECHHOT'O ra3a

3.2

OCHOBbI TEPMOAMHAMUWKN

3.21

TepmonnHamuueckass cucreMa. BHyTpeHHss
DHEPrUsl TEPMOJMHAMHMYECKOW CHUCTEMBI M

CITOCOOBI €€ M3MEHEHUS

3.2.2

KonunuecTBo Temnotel u pabota. BuyrpenHsis

OHEPTHUA OJHOATOMHOI'O UACAJIBHOTO ra3a

3.2.3

Buapl Temmomepenayu: TEMIOMPOBOJTHOCTb,
KOHBEKIIHSI, U3aydeHue. TermmoéMKOCTh Tea.
VnenpHasg TEINIOEMKOCTH BeliecTBa. Pacuér

KOJIMYCCTBA TCIIJIOTHI IIPHU TCILIONEpEaAYC

3.2.4

ITepBorit 3aKOH TEPMOJIMHAMUKH.
[Tpumenenue ePBOTo 3aKOHa
TEPMOIMHAMUKHU K U30TIPOIIECCAM.

['padmueckas unrepnperanus paboThI raza

3.2.5

TemnoBble MamuHbl. [IpuHUMIBL AEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3oBanus s3HEprun
B TEIUIOBBIX MammHaX. Koaddumuent
nosnesHoro geuictBus  (mamee —  KIIJI)

temioBoit mamuusbl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoii 3aKOH TEPMOJMHAMUKH.
HeoOpatumocTs mpolueccoB B MPHUPOJIE.
TennoBble  ABMratrenn.  DKOJOTMYECKHE

HpO6J’IeMH TCIITIOOHECPICTUKU

3.2.7

Texnudeckue YCTpPOWCTBA: JIBUTaTeNb
BHYTPEHHETO CrOpaHusl, OBITOBOM

XOJIOANJIbHUK, KOHAUITHUOHEP




3.2.8

[IpakTuueckue paboThI. H3mepenue

YAEIBHOW TEIUIOEMKOCTH

3.3

###Par###AI'PEI’ATHBIE COCTOAHIMA BELIECBA. ®A30BbIE

[NEPEXO/bI

3.3.1

[Tapoo6pa3zoBanue u KOHICHCAIIUSL.
Wcnapenue w kureHue. YIenbHas TEIUIOTA
napooOpazoBaHusl. 3aBUCHUMOCTh

TEMIICPATYPhI KUIICHUA OT AAaBJICHUA

3.3.2

AOCOIMIOTHAA W OTHOCUTENbHAA BIAKHOCTH

BO3ayxa. HacelenHslil nap

3.3.3

Teépmoe  Tteno.  Kpucrammueckue u
amopdHbie Tena. AHU3OTPONHS CBOWCTB
KPHUCTAJIOB. Kunkue KPHUCTAJLIbI.

CoBpeMeHHbIE MaTepHaIIbl

3.34

[InaBnenne W KpucTauM3amusa. YaeabHas

TeruioTa miasnenus. Cyonumanus

3.3.5

YpaBHEHHE TEIIOBOTO OaslaHca

3.3.6

TexHuueckue yCTPOMCTBA: TUTPOMETP U
NICUXPOMETP,  KaJOpUMETpP,  TEXHOJIOTUU
MOJIy4EHUS! COBPEMEHHBIX MaTEPHUAJIOB, B TOM

YHUCJI€ HAHOMATECPHUAJIOB, U HAHOTCXHOJIOTUU

3.3.7

[IpakTnyeckue paboTHI. N3mepenne

BJIAJKHOCTH BO31yXa

OJIEKTPOAMHAMUKA

4.1

###Par##IJIEKTPOCTATUKA

41.1

OneKkTpuzanust Tell. JIEKTPUYECKHM  3apsi.

I[Ba BHU/JIA SJICKTPUYCCKUX 3apssa10B

41.2

[TpoBoaHMKHY, TDIIEKTPUKU u

MMOJIYITPOBOAHUKU

4.1.3

3akoH COXpaHCHUS JJICKTPHUICCKOIO 3apsaa

414

Bsaumonelicteue 3apsanoB. 3akoH Kynona

4.1.5

Onekrpuueckoe  mnoine.  HanpsbkéHHOCTb

SJICKTPUICCKOTO I10JIA. HpI/IHI_II/IH




cynepno3uuuu. JIMHMM  HanpsHKEHHOCTH

SJICKTPUYICCKOTO I10JIA

4.1.6

PaGoTa cmi 2IEKTPOCTATUYECKOTO  TIOJISL.

ITorennuan. PazHocTh IOTEHIIMAIOB

4.1.7

[IpoBOgHUKM ¥ AUAIEKTPUKH B TIOCTOSIHHOM
ANIEKTpUYEecKOM  moje. Juanextpuyeckas

IMPOHUIIACMOCTDb

4.1.8

DIEeKTPOEMKOCTb. Konnencarop.
DIEeKTPOEMKOCTh TIJIOCKOTO KOHJIEHCATOPA.

DHeprus 3apsKEHHOT0 KOHJEHCcaTopa

419

TexHHUeCKHEe YCTPOWCTBA:  AJIEKTPOCKOTI,
AIIEKTPOMETP, DIEKTPOCTATHUECKas 3alllWTa,
3a3eMIIeHHe ANEKTPOIPUOOpOB,

KOHJIEHCATOP, KCEPOKC, CTPYMHBIN IPUHTED

4.1.10

IIpakTrnueckue paboTHI. N3mepenue

ANEKTPOEMKOCTH KOHIEHCATOpa

4.2

H#Par###HII0CTOSHHBIN DJIEKTPUYECKHUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

YcaoBus CyII€CTBOBAaHUA IIOCTOSTHHOT'O

421 AJIEKTPUYECKOTO TOKa. VICTOYHMKH TOKa.
Cwuia Toka. IlocTosSHHBIN TOK
4.2.2 Hampsoxenune. 3akon Oma 1 ygacTka 1enu
423 DJIEKTPUYECKOE COMPOTHUBIICHHE. Y IeTbHOE
o COIIPOTHBIICHUE BEIIECTBA
Y ITocnenoBarensHOE, napajuieabHoe,
o CMEIIaHHOE COCIMHEHUE ITPOBOTHUKOB
PaGora anexrpuueckoro Toka. 3akoH Jxoyns
425
— Jlenma
4.2.6 MOIIIHOCTB 2IEKTPUYECKOTO TOKA
anekTpoaBkymas cuia (manee — I/AC) u
427 BHYTpEHHEE  CONPOTHUBJICHHE HCTOYHHKA

Toka. 3akoH OMa i TOJIHOW (3aMKHYTON)

BHCKTpH‘ICCKOfI ICIIN. KOpOTKOC 3aMbIKaHHUC




4.2.8

ONEeKTpOHHas  IPOBOAMMOCTb  TBEPJIBIX
METAJIJIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS
METaJUIOB oT TEMIIEpaTyphl.

CBepxnpoBOIUMOCTb

4.2.9

OnekTpuueckuil Tok B Bakyyme. CBolicTBa

NIEKTPOHHBIX IIyYKOB

4.2.10

[TonynpoBoAHUKHY. CobcTBeHHAs u
npUMecHast IPOBOMMOCTb
NoJIyNpoBOIHUKOB. CBOMCTBa p-n nepexo/a.

[HonynpoBoaHKUKOBBIE TPUOOPHI

4211

ONEeKTpUYeCKUid TOK B DJIEKTPOJIUTAX.
DNEeKTPOIUTHIECKAS JUCCOLMAIUS.

DJIEKTPOIU3

4.2.12

DIIEKTPUUYECKHI TOK B rasax.
CaMOCTOSITENILHEIE W HECAMOCTOSTEILHBIN
paspsia. Pa3nuyHbie TUIIBI CaMOCTOSITENBHOTO

paspsiaa. Mousnus. [1nazma

4.2.13

TexHuueckue  yCTpOMCTBA:  amMIepMeETp,
BOJIBTMETP, PpEOCTaT, WCTOUYHUKUA TOKa,
3JIEKTpOHArpeBaTeIbHbIE puOopHI,
3JIEKTPOOCBETUTEIHHbBIE pudoOpHI,
TEPMOMETP  CONPOTHUBIICHHS, BaKyyMHBIN
IUOJ, TEPMHUCTOPHI U  (POTOPE3UCTOPHI,

HOHynpOBOﬂHHKOBBﬁiHHOH,FaHBBaHHKa

4.2.14

[IpakTnyeckue paboTHI. N3yuenue
CMEIIAHHOTO COEMHEHHS PE3UCTOPOB.

N3mepenne OJIC ucTOYHMKA TOKa U €ro
BHYTpPEHHEro comnpoTuBieHus. HaOmronenue

QJICKTPOJIN3a

11 KIJACC

Kon
pa3iena

Koanposepsiemoro
3JIeMeHTa

IIpoBepsiemble 371eMeHThI COAEPKAHUS

4

SJIEKTPOAMMHAMUKA




4.3

#HPar#HHH#MATHUTHOE I1OJIE. OJIEKTPOMAI'HUTHASA

MHAVKIUS

43.1

IlocTosaHHble MarHuThl. B3aumMoencreue

IIOCTOAHHBIX MAarHuToOB

4.3.2

MarautHoe mone. Bexkrop MarHuTHOM
MHAYKIMU. [lpuHOMn — cyneprnosuuuw.
JInann MarnuTHOM MHAyKnmMu. KapruHa
JVMHUA  MarHuTHOM MHIYKUHHM  TOJIS

IIOCTOAHHBIX MAarHuToOB

4.3.3

MarauTHOEe 1OJie MPOBOJHUKA C TOKOM.
KapTtuna nuHuid monst IIMHHOTO MPSAMOTO
MPOBOJHUKA W 3aMKHYTOT'O KOJIBIEBOTO
MPOBOJHNKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzanmonaeiicTBrue mpoBOJHUKOB

C TOKOM

4.3.4

Cuna Amnepa, €€ MOIylb U HallpaBlICHHUE

4.3.5

Cuna Jlopenua, eé MOJTyJb u
HampaBjieHue. JIBWKeHUe 3apsKeHHOM
YaCTULIBI B OJHOPOTHOM MarHUTHOM TIOJIE.

Pa6oTa cunel Jlopeniia

4.3.6

SIBiIeHUE AIEKTPOMArHUTHOW MHAYKITUN

4.3.7

IToTox BCKTOpa MarHUTHOM HHAYKIUH

4.3.8

SOJIC WHYKLIHH. 3akoH

AJICKTPOMArHUTHOM MHIYKIMK Dapazest

4.3.9

Buxpesoe »snekrpuueckoe mnoise. IC
WHAYKUWWA B TPOBOJHHKE, JBIKYLIEMCS
MOCTYNATEIbHO B OJIHOPOJHOM

MAargiuTHOM IIOJIC

4.3.10

[Ipasuio Jlenna

43.11

NHIYyKTUBHOCTS. SIBnenue

camonHaykuuu. J1C caMonHAyKIMN

4.3.12

3HepI‘I/I$I MArauTHOTO IIOJId KaTYHIKU C

TOKOM

4.3.13

SJICKTpOMaI‘ HHUTHOC I10JIC




TexHuyeckue YCTPOMCTBA: IOCTOSHHbIE
MAarHurThl, SJICKTPOMArHuThlI,
4.3.14 IIEKTPOBUTaTEIIb, YCKOPUTEIH
9JICMCHTAPHBLIX 4YaCTHUL, WHIAYKIHWOHHAA

I1€4Yb

[IpakTnueckue paboTHI. N3ydyenune
MarHMTHOTO TIOJII KATYIIKA C TOKOM.
HccnenoBanne neucTBHUA ITOCTOSHHOIO
4.3.15
Mar"gura Ha paMKy C TOKOM.
Hccnenosanune SIBJICHUS

ANEKTPOMArHUTHON UHIYKIIUHU

KOJIEBAHU A 1 BOJIHBI

5.1

#HHPart#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE
KOJIEBAHUA

Komebarenpuast cucrema. CBoOOIHEIE
KoJieOanus. ['apMoHWYECKHe KoJieOaHUsI.
51.1
[lepuon, dwacrora, ammuutyna u (asa

KoJIeOaHui

[IpyXuHHBIA MasATHUK. MaTeMaTH4eCKuii

5.1.2
MasiTHUK

YpaBHEHHE TapMOHUYECKUX KOJIeOaHUH.
5.1.3 Kunematnyeckoe  u  JIMHaAMHUYECKOE

OIMMCaHHe KoJIe0aTEILHOrOo JABHKCHU A

[TpeBparieHue SHEPTUU npH
rapMOHHUYecKnx  KojeOaHusx.  CBs3b
5.14 aAMILIUTY 1B KoJebanuii UCXOOHOMI
BEJIMYMHBI C AMIUTUTYJaMH KOJIeOaHUH e€

CKOPOCTHU U YCKOPCHUS

Konebarenbupiit  koHTYp. (CBOOOMHBIE
ANEKTPOMArHUTHBIE KoJIeOaHus B
UAeaTbHOM  KOJIeOaTeNbHOM  KOHTYpE.
>15 AHaANOTUS MEXKIy MEXaHUYECKUMU H

OJICKTPOMArHUTHBIMU KOJICOAHHUSIMH.

®opmyna Tomcona




5.1.6

3aKkoH COXpaHCHUSA SHCPIruu B UACAIIbBHOM

K0J1€0aTEeIbHOM KOHTYpE

5.1.7

BbIHy)KI[eHHBIe MECXAHNYCCKUC
konebanusa. Pesomanc. Pe3omancuas
KpI/IBaSI. BI)IHy)KIlCHHI)IG

SJICKTPOMArdHUTHBLIC KoJIeOaHusI.

5.1.8

[lepemennbiii  Tok. CHHYCOUIANBHBIN

IIEPEMEHHBIN TOK.

5.1.9

MonHocTh IIEPEMEHHOTO TOKA.
AMIUIUTYAHOE U JIEHCTBYIOIEE 3HAUCHHE

CHJIBI TOKA U HAITPSOKCHU A

5.1.10

Tpancdopmatop. [IpownsBoxacTso,
nepegada u NoTpebaeHne MEeKTPUIeCcKoi
SHEPTUM. OKOJIOTMYECKHUE PHUCKU TpH
IIPOU3BOJICTBE 3JIEKTPUUYECKOM HHEPIHH.
Kynbrypa UCIIOJIb30BAHUS

3JIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

5.1.11

Texnudeckne ycTpomcTBa: ceicmorpad,
ANEKTPUYECKUI 3BOHOK, JMHUU

AJIeKTporiepesayd

5.1.12

[Ipaktnueckue pabotel. HccnepoBanue
3aBHCHMOCTH MEPHOJa MaJIbIX KOJIEOaHH
rpy3a Ha HUTH OT JUIMHBI HUTH U MacCChI
rpy3a. HccrnenoBanue nepeMeHHOro TOKa
B nenu u3 MOCIIeI0BATEIHHO
COEIMHEHHBIX KOHAEHCATOpa, KaTYyIIKU U

pe3ucTopa

5.2

#HHPar##HH#MEX AHNYECKUE U DJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHnveckue BOJIHBI, YCIIOBHS
pactipoctpanenus. Ilepuon. CkopocTtb
>21 pacrpocTpaHeHuss M JUIMHA  BOJIHBI.
[Tonepeunbie ¥ MPOAOIBbHBIE BOJIHBI
£ 95 #H#Par### Untepdepenius u nudpakuus

MEXaHUYCCKHUX BOJIH




5.2.3

3Byk. CkopocTh 3ByKa. I pOMKOCTh 3ByKa.

BricoTa Tona. TemOp 3ByKa

5.2.4

ONEKTPOMAarHUTHBIE BOJHBI. Y CIIOBHUSA
U3ITyYEHUs]  DJIEKTPOMArHUTHBIX  BOJIH.
B3aumnas opuenTauus Bektopos E, B u v

B JICKTPOMAarHMTHOM BOJIHE B BAKyyme

5.2.5

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:
OTpa)KeHHUE, IPEIOMIICHUE, NOJIPU3ALINS,
mudpakausi, uHTepdepeHuus. CKOpocTh

SJICKTPOMArdHUTHBIX BOJIH

5.2.6

[xama JJIEKTPOMAarHUTHBIX BOJIH.
[IprMeHeHne AMEeKTPOMArHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHIUTIEI PAaTUOCBS3M U TEICBUIACHUSI.
Pagnonokanmus. DIIeKTPOMarHuTHOE

3arpsi3HEHUE OKPYKAKOLIEH CpeJIbl

5.2.8

TexHuueckue ycTpoucTBa: MY3bIKaJbHbIC
UHCTPYMEHTHI, yABTPa3BYKOBas
TUarHOCTHKAa B TEXHHUKE M MEJIUIUHE,
pajap, paguoONpUEMHHUK,  TEJIEBHU30D,

anTeHHa, tenedon, CBU-nieup

5.3

H##HPar#OIITUKA

5.3.1

[IpamonuneiiHoe pacnpocTpaHeHue

CBETa B OJIHOPOJIHOM cpene. Jyd cBeta

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS
csera. [loctpoenre n300paxeHuii B IIIOCKOM

3epKane

5.3.3

[Ipenomnenre cBera. 3akOHBI TPEJIOMIICHHS
CBeETa. AOCOIIOTHBINA IOKa3aTeib

MMPECIOMIICHUSA

5.3.4

[omHoe BHYTPEHHEE OTpaXEHHE.
[IpenenbHbIN YroJl HOJHOTO BHYTPEHHETO

OTpaAKCHUA




5.35

Hucniepcust  cBera. CIOXHBIH  COCTaB

Oenoro ceeta. Lger

5.3.6

CoOupatolme U pacceuBaroOlUe JUH3HI.
Tonkas nunH3a. POKYyCHOE PACCTOSTHUE U
ONTUYECKass Cujla  TOHKOW  JIMH3BL.
[Toctpoenue n300pakeHUi B
coOuparoIMX U PACCEUBAIOLIUX JIMH3AX.
@opMyJsia TOHKOW JIMH3bI. YBEJIUYCHUE,

aBaeMoe€ JIMH30U

5.3.7

[Ipenensr NPUMEHUMOCTH

reOMETPUYECKON ONITUKHU

5.3.8

WNurepdepennuss  cBera. KorepeHTHble
UCTOYHUKU.  YclnoBus  HaONIOAEeHUS
MaKCHMYMOB u MHUHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(i)aSHI)IX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

Hudpaxkumst  cBera.  JudpaxkmuonHas
peméTka. Y cinoBue HaOMIOICHHSI TIIaBHBIX
MaKCUMYMOB npu naIcHUH
MOHOXPOMATHYECKOTO CBETa Ha

TU(PAKIIMOHHYIO PEMIETKY

5.3.10

HOJ'IHpI/ISaI_II/IH CBCTa

5.3.11

TexHuueckue yCTpOWCTBA: OYKH, JIyIa,
doToanmnapar, MPOEKIMOHHBIN ammapar,
MUKpPOCKOI, ~ TEJECKON,  BOJIOKOHHAA
ONTHKa,  AU(paKIUOHHAs  pemérka,

MOJIIPOr A

5.3.12

[Ipaktnueckue  paboTel.  M3MmepeHue
nokasaresns npejaomiieHus. MccnegoBanue
CBOMCTB  HM300paxkeHUl B  JHH3aX.

Ha6J'IIOI[eHI/IC JAUCTICPCUU CBCTA

BJIEMEHTHI CIIELUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

FpaHI/II_IBI MMPUMCHUMOCTHU KJ1aCCHYECKOM
MCXaHUKU. IIo CTYJIaThI TCOpUn

OTHOCHUTCIIbBHOCTH: HWHBApUAaHTHOCTDb




MOAyJd CKOpPOCTH CBC€Ta B BaKyyMC,

MPUHIUI OTHOCUTEILHOCTH DUHIITEHHA

OTHOCHTCILHOCTD OJHOBPCMCHHOCTHU.

6.2 3aMelUIeHue BPEMEHM M COKpalleHHE
JUTUHBI

6.3 DHeprusi U UMITYJIC CBOOOHON YaCTHUIIBI
CBsI3b Macchl C SHEPrUeH M HMITYITHCOM

6.4 CBOOOJHON YacTUIBl. OHEPrus IOKOs

CBOOOIHOM YaCTUIIBI

KBAHTOBAA ®U3MKA

7.1

#iHPar###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. @opmyna Ilmanka  cBA3M
SHepruH (POTOHA C €r0 YaCTOTON. DHEPrus

U UMIynbe poToHa

7.1.2

OTKpbITHE " HCCIICIOBaHNE
dotordpdexra. Onwitel A.I'. Cronerosa.

3akonbl GpoTtordhdexTa

7.1.3

YpaBHeHue OUHNITENHA VIS
dotoapdexra.  «KpacHas  rpaHuUIaN

dboTorddekra

7.1.4

HaBnenue ceera. Onbitel I1L.H. JIeOenena

7.15

XUMHYECKOE IEHUCTBUE CBETA

7.1.6

TexHuueckue ycTpoicTBa: (pOoTOIIEMEHT,
dboTOmaTUHK, COJIHEUHAas Oarapes,

CBETOIUOT

7.2

CTPOEHUE ATOMA

7.2.1

Monens atoma TomcoHa. OTBITEI
Pesepdopna mo uccie10BaHUIO CTPOSHUS

aToMa. HnaHeTapHa;I MOJCIb aTOMa

7.2.2

Iloctynater  bopa.  Usnyuenue wu
noryiomeHue (GOTOHOB TMpH  Mepexojie
aToMa C OJHOIO YpPOBHS OJHEpPruu Ha

apyrod.  Bugsl  cmektpoB.  Cnektp

ypOBHCﬁ OHCPIUU aTOMa BOJOpOJa




7.2.3

BomnoBrele cBolicTBa 4dactuil. BojHBI ne
Bpoitns. KopnyckyinsapHo-BOJIHOBOM
nyanusM. Jludpakuus dIeKTpOHOB Ha

KpHUCTaJLIax

7.2.4

CroHTaHHOE U BBIHYKJICHHOC M3JIYYCHHC.

YcrpoiicTBO 1 puHIMIT paboTHI Ja3epa

7.2.5

TexHuueckue ycTpoicTBa: CEKTPAIbHBIN
aHaJIN3 (CIIEKTPOCKOIT), J1a3ep, KBAaHTOBBIM

KOMITBIOTEP

7.2.6

[Ipaktuueckue pabGotel. Habmonenue

JIMHENYaToro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Mertonsl HaOMIONEHUS W PETUCTPAIUU

OJIEMCHTAPHBIX YaCTUI]

7.3.2

OTKpBITHE  PATUOAKTUBHOCTH.  OMBITHI
Pesepdopna mo ompeneneHuio cocraBa
panroakTUBHOTO uW3iydeHus. (CBoiCTBa
anbda-, Oera-, raMmma-mu3JIy4eHHUs.
BnusiHue panuMoakTHBHOCTM Ha >KUBBIC

OpraHu3MBI

7.3.3

OTKpbpITHE  NPOTOHA W HEUTpOHA.
Hyxnonnas monens siapa ['eiizenbepra —
NBanenko. 3apsaa sapa. MaccoBoe 4ucio

sapa. M3oTonsl

7.3.4

Anbda-pacna. DIIEKTPOHHBII u
MO3UTPOHHBIA  Oerta-pacmaa. [amma-
U3JIy4eHHE. 3aKOH  PaJMOAKTUBHOTO

pacinaaga

7.3.5

3Hepr1/1$[ CBJA3M HYKIIOHOB B  dApcC.

Snepubie cunbl. Jlegext Macchl sapa

7.3.6

ﬂHCpHHe pCaKkuuu. HCHGHI/IG N CHHTC3

aaep

7.3.7

Snepubii  peakrtop.  TepMosiaepHsii

CHHTC3. HpO OonemMbl | NEPCIICKTUBBI




AJIEPHOM  SHEPreTHKU. OKOJOTUYECKHE

aCIIEKTHI SICPHOU DHEPTETUKHU

7.3.8

OnemeHTapHble  yacTUlbl.  OTKpbITHE
IIO3UTPOHA. @yH1aMEHTAJIbHBIE

B3aUMOI€UCTBUSA

7.3.9

TexHudeckue yCcTpOMCTBA:  JTO3UMETP,
Kamepa BunbcoHa, sAIEpHBIM pPEAKTOp,

aToMHasa 6omOa

7.3.10

[Ipaktnyeckue pabotel. MccnenoBanue
TPEKOB YacTHIL (mo TOTOBBIM

¢doTtorpadusam)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mnoro nHeba. Co3Be3ams, sipKue

3Bé3]II)I, IIJIaHETHI, UX BUAUMOC ABUKCHUC

8.2

Comnueunad cucrema. IlmaHeTsl 3eMHOU
prl'[l'II)I. HHaHeTBI-FI/IFaHTBI nu ux
CIIYTHUKH, KapJIMKOBBIC IJIAHETHI. MaJibie

tenna CoTHEYHOU CUCTEMEI

8.3

Comnne, ¢otochepa u  armocdepa.

ConHeuHas aKTUBHOCTH

8.4

Ncrounuk sneprun CoJiHIA U 3BE3]T

8.5

3BE3/bI, UX OCHOBHBIC XapaKTEPUCTHKH:
Macca, CBETHMOCTbh, PaJnlyc, TEMIEeparypa,
Hx B3aMOCBS3b. Juarpamma
«CTICKTPATBHBIA KIacC — CBETUMOCTDHY.
3Bé31pl IVIABHOH  ITOCIIEIOBATEILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTBY A

3BE3N T JIaBHOM oCJICA0OBATCIIBHOCTHU

8.6

##HPar###BuyTpeHHee cTpoeHHe 3BE3NI.
CoBpemMeHHbIe Mpe/ICTaBICHUS 0
MpOUCXOXKIeHnU H sBomoiu ConHIa U

3BE31. DTanbl JKU3HU 3BE3

8.7

Mineunsiii IIyte — mnama [amaktuka.

CrnupanbHas  crpykrypa  [amakTuxw,




pacupeneneHue 3BE3N, Tra3a U IbUIH.
ITonoxxenne wu JABUMOKCHUC COJIHI_[a B
lanmaktuke. Ilnockas u chepudeckas

HOACUCTEMBI [ aJlTaKTUKU

8.8

Tunel ramakTuk. PaguorajiakTtuka U

KBa3apel. YEpHBIE ABIPHI B SAPAX FATaAKTUK

8.9

Bcenennas. Pacmupenune Bceenennoi.
3akon XaOOma. Paz0eranme rajiakTHK.
Bo3pact u pammyc BcenenHoit, Teopus
bompmioro B3peiBa. Mogens  «ropsyeit

Bcenennoin». PenukroBoe usnyuenue

8.10

Macmirabnast  ctpykrypa  Bcenennoil.
Meraranaktuka. Hepeménnsie mpooaemsl

ACTPOHOMHH




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

» Gusuka, 10 kinace/ Msikumes .., Byxosues b.b., Corckuii H.H.; mon
penakmueit [lapbentreBoit H.A. AkninonepHoe obmectBo «M3naTenscTBo
«IIpocsewienue»

» Gusuka, 11 knace/ Maxumes I'.J1., byxosues b.b., Yapyrun B.M.; nox
penakmueit [lapdentreBoit H.A. AkiinonepHoe obmectBo «M3naTenscTBo

«HpOCBCH_ICHI/IC»

METOANYECKHUE MATEPHUAJIBI JJISA YUUTEJIA

1. H.A.IlappentneBa «COopuuk 3amgau mo ¢usuke 10-11 xmaccs»y, M.,
IIpocsemenue, 2017r. 206c¢.

2. A.lPweimkeBuu COopHuk 3amad 1o ¢usuke», «Ipoda», 2014r. 192c
3. O.U. I'pomonuieBa ®@usuka. 10 - 11 kmaccel. COOpHUK 3a1ad 1o (pu3nuke K
yueOHukam ['. 5. MskumeBa. Dx3amen, 2023.

4. E.C. Eprorkun, C.I. Eprorkuna @usmka. 10 xnacc. CaMOCTOSITENbHBIE U
KOHTPOJIbHBIE pa0oThl. bazoBwiil n yrayonennsiii ypoBHH. [Ipocsemienue, 2021,
95c.

5. E.C. Eprotkun, C.I'. Eprotknna ®usuka. 11 kmacc. CaMOCTOSATENbHBIE U
KOHTpPOJIbHBIE paboThl. ba3oBelil u yroyOnenusiii ypoBuu. IIpocsemenue, 2023,
96c¢.

6. Merogudeckuii keiic. Bprumcienne kodd@uimeHTa IOJIE3HOTO JIEHCTBUS
uKImdeckoro nporecca (®usuka. 10—11 kmaccer) / A.A. Sxyra; mox pea. JI.A.
AcanoBoil. — M.: ®I'BHY «MHCcTUTYT conepkaHus U METOJ0B 00ydeHus», 2024,
—12c.

7. baHk 3aJjaHUil 1Sl TEKYILIETO OLICHUBAHUS 10 yueOHOMY npeamMety «Duszukay.

OcHoBHoe o01iee oOpazoBanue / A.A. Akyra, E.JI. Kouepruna, H.A. 3arpanuunas;



nox pexd. JLA. [Tapmytnnoit. — M.: ®I'BHY «MHCcTUTYT coniep:kaHusl U METOJIOB
oOyuenusi», 2024. — 107 c.

8. Ilpaktuueckue (mabopatopHbie) pabOTHl MO yyeOHOMY npeamery «Duszukar.
OcHoBHOe o011ee oOpazoBanue. CpeaHee odiiee odpa3zoBaHue: yueOHOE Mmocooue
/FO.B. CrapokypoB, A.A. fkyra, H.I'. XKnanosa; nox pen. JI.A. [Tapurytunoit. —
M.: ®I'BHY «MHcTuTyT conepkaHusi 1 METO0B oOydeHusi», 2024. — 28 c.

9. Cucrema ONLEHKHU JOCTHKEHUM IUIAHUPYEMBIX NPEIMETHBIX PE3YJIbTaTOB
ocBoeHuss ydeOHoro mnpeamera «®Pusuka». CpennHee obuiee o00pa3oBaHUe:
metonuueckue pexomenaauuu / A.A. fxyra, I'.]]. Kopneesa, H.A. 3arpanuunas.

—M.: ®T'BHY «UHcTuTyT coaepkanus 1 METOA0B 00yueHus», 2024. — 113 c.

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBHI CETU
HUHTEPHET
1. «Kmacc!uas ¢pusukax http://class-fizika.ru/
2. «Poccuiickas snekTponnas mkosa» (POI) https://resh.edu.ru/for-pupil
3. LECTA - lHudposas miatdopma aJisi COBPEMEHHOM IITKOJIBI
https://lecta.ru/egepromo/
4. OHJIaWH-YPOKH 110 PU3HKE OT Koproparuu «Poccuiickuii yaeOHUK»
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-fizika_type-
onlayn-uroki/» https://videouroki.net/
5. onnaita-mkona «Mudoypox» https://school.infourok.ru/
6. ornaitH-pecypc «100urokov.ruy» https://100urokov.ru/o-kompanii
7. https://dusukamisiscex.pd/
8. lludposoii oOpazoBaTenbHbIi pecypc ais mkon «IKmace»
https://www.yaklass.ru/
9.https://content.edsoo.ru/lab/

10.https://edsoo.ru/metodicheskie_videouroki/



HUCIIOJB3YEMOE OBOPYJAOBAHUE W IMNPOI'PAMMHOE OBECIIEYUEHHUE,
IIPUOBPETEHHOE B PAMKAX INIOJYYEHUS TPAHTA IIO IMINPOEKTY «IT-
OU3UKN»

KomnbroTrepHoe u nepudepuiinoe 000pya10BaHue

l.MuTepakTuBHAas naHenb, paboyas CTaHUUA AJIs ydaluxcs, padoyas cTaHUus s
YUHTEIIS.

2.DJd1I-HAKOMUTENb

Y4eOHoe U yueOHOe J1adopaTOpHOE 000PYyA0BaAHUE

1.Iudposas nadoparopus

2. USB-nakonutenb

3. CeHcopsl

4.KommuiekTsl JabopaTopHOro o0opyaoBaHust odiero HazHaueHus (Nel-Ne7)
5.ChurmomanoMeTp

6. KoMriekt y1st u3ydeHus BO300OHOBISIEMBIX HCTOYHUKOB YHEPTUHU
7.Habop mabopaTopHBIi IO MEXaHUKE

8. HabGop npyxuH pa3andHOM )KECTKOCTH

9.AMniepMeTp-BOJIBTMETP

10.YHuBepcanbHbIil MArHUTOMETP

11.M3meputens 31eKTPOMAarHUTHOTO U3Ty4YEeHUS

12. Jo3umeTp- paguomeTp

13.[ITanrenuupkyas nudpoBoi

14. ITpuGop 17151 U3MEPEHUS IJTUHBI CBETOBOM BOJTHBI

15. MynbTumerp

16.13mepuTens EMKOCTH KOHIEHCATOPOB

17. YHuBepcanbHbIN JaroMeTp

18.I'urpometp nudpooit

19.JTrokcmeTp nudpooi



20.AremomeTp

21.TepmoMeTp 3IEKTPOHHBIN

Cnenuaau3upoBaHHasi Medeslb U CHCTeMbI XPAHEHUS:

1.Cton naboparopHblii HU3KUHM THT |

2. Ctyn yyeHn4ecKui

3. llIxad anst HOKyMEHTOB

4. Cton nabopaTOpHbIA HU3KUN TUTT 2

5.CTO 1eMOHCTpaIMOHHBIN (PU3MYECKUI ¢ TPUOOPHBIM KOMILJIEKCOM
6. Cton s yaurtens

7.Cton mabopatopHblii ¢ TymMOO#H

DJIEeKTPOHHBIE 00pa3oBaTe/bHbIEe pecypchl, 00pa3oBaTebHbIi KOHTEHT

1.YueOubie wmaTepuasibl U3 BcTpoeHHOW Oubnmuoreku 3Dcren  (Mojeneit)
00pa30BaTEIBLHOTO U MO3HABATEIHHOTO COAEPKAHUS



