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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢uszuke 0a30BOro YpOBHS HAa YPOBHE CpeIHEro OOIIero
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUN M TpeOOBaHMI K pe3ylibTaTam
OCBOCHHUSI OCHOBHOW 00pa3oBaTeNbHOW Mporpammbl, npencraBieHHbXx B OI'OC
COO, a Takxe c yuéroM (penepanbHO paboueil mporpaMMbl BOCTIHTAHUS U
KOHIICTIMU TpenojaBaHusi yueOHoro mnpenMera «®duszuka» B 00pa30BaTENIbHBIX
OpraHu3alusax Poccuiickon Penepauuu, peannu3yroInX OCHOBHBIE
o0Opa3oBaTeabHbIE TPOTrPAMMBI.

Conepxxanue mnporpamMMbl 10 (u3uke HampaBieHO Ha (OpMUPOBaAHUE
€CTECTBEHHO-HAYyYHOW KapTHHBI Mupa obOydaromuxcs 10-11 xmaccoB mpwm
o0yuyeHuu ux Qu3nke Ha 0A30BOM YPOBHE HA OCHOBE CHCTEMHO-JIESITEIIbHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBeTcTBYyeT TpeboBaHusim ®I'OC COO
IJIAHUPYEMBIM JIUYHOCTHBIM, TPEAMETHBIM M METaNpPeIMETHBIM pe3yJbTaTaM
oOyyeHHs, a TaKKe YYUTHIBAET HEOOXOJMMOCTh peah3alid MEKIPEIMETHBIX
CBA3€H (U3MKM C €CTECTBEHHO-HAyYHbIMU Yy4e€OHbIMM IpeaMeTramMu. B Hel
OMPENIENAIOTCS OCHOBHBIC 1I€NM W3yueHHs (PU3UKH Ha YPOBHE CpPEHEro OOIIEro
o0pa3zoBaHus, IJIAHUPYEMbIE PE3YyJbTAaThl OCBOCHUSI Kypca (PU3UKU: JIMYHOCTHBIE,
MeTarpeMEeTHBIE, MPeAMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma no u3uKe BKIIOYAET:

- INTAHUPYEMbIE PE3YyJIbTaThl OCBOCHUS Kypca (PU3HKU Ha 0a30BOM YpPOBHE, B

TOM YHUCJIE IPEAMETHBIE Pe3yJIbTaThI 110 T'0JIaM 00YyUYEHUS;

- coJiepKaHue yuyeOHoro npeamera «Du3nka» mo rogaM o0ydeHuUs..

dusrka Kak Hayka O HauOosee OOUMX 3aKOHAX MPUPOABI, BBICTyIas B
KauyecTBE y4eOHOro MpeIMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKJIaJ B CUCTEMY
3HaHuM 00 okpyxatoiieM Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIIUIA
JUISl €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (HU3UYECKHE 3aKOHbI
JeXaT B OCHOBE IIPOILIECCOB M SBICHUM, H3y4aeMbIX XUMHEH, Ouomoruei,
dbusnueckorr reorpadueit u acTtpoHomuen. Mcmonb3oBaHWE W AKTHMBHOE
NpUMEHEeHUEe  (PU3NUECKUX 3HAHUW  OmpenenseT XapakTep U pa3BUTHE
Pa3HOOOpa3HbIX TEXHOJOTHM B cdepe HHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TOJIYYEHHUs] HOBBIX MATEpHUAJIOB C 3aJlaHHBIMH CBOMCTBAMU U JIPYTHX.
N3yuenne (u3nku BHOCUT OCHOBHOM BKJIaJ B (OPMUpPOBAHHE €CTECTBEHHO-
HAay4YHOW KapTUHBI Mupa oOydaromuxcs, B (GOpMHUPOBAHUE YMEHUU MPUMEHSTH
Hay4YHBIM METO]I MO3HAHUS MIPU BBHIMOJHEHUHN UMU YYEOHBIX UCCIEIOBAHUN.

B ocHOBy kypca ¢(usuku mjisi YpOBHSI CpenHero ooOiero oOpa3oBaHUs
MOJIOKEH PAJ HJIed, KOTOphle MOXXHO paccMaTpUBaTh KaK TMPUHIUIBI €T0
MOCTPOCHMUSI.



Hoes yenocmnocmu. B COOTBETCTBHUM C HEM Kypc SIBISETCS JOTUYECKHU
3aBEpIIEHHBIM, OH COAEPKUT MaTepHual U3 BCEX pa3leiaoB (U3UKH, BKIIOUAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (PU3UKHU.

Hoes ecenepanuszayuu. B cooTBEeTCTBUM ¢ HEW Marepuall Kypca (HU3UKHU
o0beMHEH BOKpPYr (Qusnueckux Tteopuil. Begymmm B Kypce sBIseTCs
(dbopMupoBaHUEe MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€pHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. BEE peanuszanus TpeArnosiaraeT HCIOIb30BaHUE
T'YMaHUTApHOTO TMOTEHIHAla (PU3HYECKONM HAYKH, OCMBICIICHHE CBS3U Pa3BUTHUS
¢u3uk Cc pa3BUTHEM OOIIECTBa, a TakkKe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJOTUUECKUMHU MPOOIEMaMH.

Hoess npuknaonoti Hanpaenennocmu. Kypc ¢dusukum nmpeamnosaraer
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoess skonocuzayuu peanusyercss MOCPECTBOM BBEJCHUSI JIEMEHTOB
COJIepKaHMsl, TOCBSUIEHHBIX SKOJIOTMYECKUM Tpo0JeMaM COBPEMEHHOCTH,
KOTOpPbI€ CBSI3aHbl C PAa3BUTHEM TEXHUKUA W TEXHOJIOTMH, a Takke O00CyXKICHUs
po0JieM pallMOHALHOTO MPUPOAOTIOIB30BAHUS U IKOJIOTUYECKOU 0€30MacHOCTH.

CTep>KHEBBIMU 3JEMEHTaMH Kypca (U3UKH Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus SBJISAIOTCS (u3mueckue Teopuu (hopMHupoBaHHME TPEICTABICHUH O
CTPYKTYp€ MOCTpOeHUs: Puznueckoil Teopuu, poiau GyHIaMEHTAIbHBIX 3aKOHOB U
MNPUHIMIIOB B  COBPEMEHHBIX TMpPEACTABICHHUSIX O NPUPOJE, TIpaHUIlaX
MPUMEHUMOCTH TEOPHH, ISl ONUCAHUSI €CTECTBEHHO-HAYyUHBIX SBJICHUU U
MIPOIIECCOB).

CHUCTEMHO-IESITEILHOCTHBIN NOAX0A B Kypce (PU3MKU peanu3yeTcsl Mpex]ie
BCEro 3a CUET OpraHU3alliUd IKCIEPUMEHTAIBLHON NESITEIbHOCTH O0yYarolIuXcCsl.
Jlnst  GazoBoro ypoBHS Kypca (QU3MKM — 3TO HCIHOJIb30BAHUE CHUCTEMBbI
(pOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U JIabOpaTOpHBIX pPadoT,
KOTOpbIe B mporpamme no (¢usuke oObeIMHEHBI B OOLIMNA CIHCOK YYEHUYECKUX
MpaKkTUUYECKUX paboT. BbljeneHue B yKa3aHHOM IEepeyHe JIabopaTOpHBIX padoT,
MPOBOJAUMBIX JUISI KOHTPOJsE W OIEHKH, OCYHIECTBISCTCS  YYaCTHUKaAMU
0o0pa3oBaTeNbHOTO TMpOIEcca MCXOJsd U3 OCOOCHHOCTEH IJIAHUPOBAHUS U
ocHamieHusi kaOuHera ¢Qusuku. Ilpu »sToM obOecneunBaeTcsi OBIaJCHUE
0o0y4YaromuUMHUCs YMEHHUSIMU TPOBOJAUTHL KOCBEHHBIE W3MEPEHUS, HCCIIECIOBAHUS
3aBUCUMOCTEM (U3UYECKUX BEIUYMH U TIOCTAHOBKY OIBITOB MO TMPOBEPKE
MPEAJIOKEHHBIX TUIIOTE3.

bonbioe BHUMaHUE YIENSETCS PEHICHUIO PACUYETHBIX U KaYECTBEHHBIX
3amad. [lpu 3TOM 17151 pacu€THBIX 3a/1ady MPUOPUTETOM SIBISIOTCS 3aJladyd C SIBHO
3aIaHHOM (PU3UYECKON MOJIEIIbIO, MTO3BOJIAIONINE MPUMEHSATh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszjesia Kypca, TaK U UHTErpUpys 3HAHUS U3
pa3HbBIX pa3neioB. /[ KaueCTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIFOTCS 3aJlaHUS HA
oObsSICHEHUE MPOTeKaHUsl (U3UYECKUX SIBICHUU U MPOILIECCOB B OKpYKarouien
KU3HM, Tpelyrouue BblOOpa (uU3WyUeckoil Mojenu sl CUTYallMd TPaKTUKO-
OPUEHTHUPOBAHHOTO XapaKTepa.
B cootrBerctBun ¢ TpedboBanusimu DPIOC COO k MarepuasbHO-
TEXHUYECKOMY OOECIEUeHUI0 Y4YeOHOTO mpoliecca 0a30BbIM  ypOBEHb Kypca
(bU3UKH HA YPOBHE CPEAHETO OOIIEro 00pa30BaHUs JOJKEH U3y4aThCs B YCIOBUSIX
MpEeAMETHOrO KaOuHeTa (U3MKHU WU B YCIOBHSIX HMHTETPUPOBAHHOIO KaOMHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IuKia. B kaOunere (U3MKU JOIKHO OBIThH
HeoOxoauMoe JabopaTopHoe OOOpYy/IOBaHUE [Jisi BBHIMIOJIHEHUS YKa3aHHBIX B
nporpaMme o (U3UKe YUEHHMUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALMOHHOE
o0opy10BaHUE.
JleMoHCcTpanuoHHOe 00OpyaoBaHue (HOPMUPYETCS B COOTBETCTBUU C
MPUHITUTIOM MUHUMAJIBHOM JOCTATOYHOCTH W OOECIEUYMBACT MOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3MKE KIIOYEBBIX JEMOHCTpAIui s
UCCIICIOBAHMUS  W3Y4YaeMbIX  SBIEHUW W  MPOIECCOB, OMIUPUYECKUX U
(byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMCHCHHH.
JlabopaTtopHoe o00OpyJOBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX pPadoT
dbopmupyeTcsi B BHJIE TEMATUUYECKUX KOMIUIEKTOB M OOECIEYMBAETCS B pacyeTe
OTHOTO KOMIUIEKTa Ha JBYX OOydYalOmMXCA. TeMaTHYecKne KOMILIEKTHI
1abopaTopHOTrO OOOPYJIOBAHMS JIOJDKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUHM AHAJIOTOBBIX W IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJIE ITU(POBBIX Ja00OpaTOPHUH.
OCHOBHBIMH 1IEJISIMU U3YU€HUS GU3UKU B 00111eM 00pa30BaHUU SIBIISIOTCS
- popMHUpOBaHUE HHTEpECA U CTPEMJICHHS OOYydYalIMXcs K HaydYHOMY
W3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEIUICKTyaJbHBIX W TBOPYECKUX
CIIOCOOHOCTEH;

- pa3BUTHE MPEJICTABICHUN O HAYYHOM METOJIe MO3HaHUs U (popMupoBaHue
HCCJIEIOBATEILCKOTO OTHOMIEHUS K OKPYKAIOIUM SIBIICHUSIM;

- popMHUpPOBAHUE HAYYHOTO MUPOBO33PEHUS KaK pPe3yjbTaTa U3YUEHHUS] OCHOB
CTpOEHUS MaTepuH U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH,

- popMupoBaHNE yMEHUH OOBACHATH SBICHUS C  HWCIOJIb30BAHHEM
(bU3UYeCKNX 3HAHUI ¥ HAYYHBIX JOKA3aTeIbCTB;

- popMUpOBaHUE TPEACTABICHUH O PO (U3UKU IS PA3BUTUSA JPYTUX

€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTmkeHue 3TUX Ienedl o0ecreynBaeTcsl pelieHueM CIEAyIOMUX 3a/1ad B
npoliiecce u3yueHus Kypca GU3MKU Ha YPOBHE CpeTHEro o0IIero oopa3oBaHus:



- MPUOOPETEHUE CUCTEMbl 3HAHUN 00 OOLIUX (PU3UUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHsSX, BKJIOYAsh MEXaHUKY, MOJICKYJISIpHYIO (DU3UKY,
AIEKTPOJANHAMUKY, KBAHTOBYIO (DU3UKY U SJIEMEHTHI aCTPODU3UKH,

- popMHUpOBaHUE YMEHUH TPUMEHATh TEOPETHUUECKUE 3HAHUS IS
oObsACHEHUs (PUINUECKUX SBICHUM B TMPUPOJE U JJs TNPUHATHS
MPAKTUYECKUX PELICHUN B IIOBCEAHEBHOMU KU3HU;

- OCBOCHHME CIIOCOOOB PpEIICHUs pa3IMYHBIX 3a7a4 C SBHO 3aJlaHHOU
¢u3nYecKkol MOJENbI, 3aJad, MNOApPa3yMEBAIOIIUX CAMOCTOSTEIBHOE
co3JaHue PU3NIECKON MOJENH, aJIeKBaTHON YCIIOBUSAM 3a]1auH;

- IOHMMaHue (PU3MYECKUX OCHOB M MPHUHIMIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOILILYIO
cpeny;

- OBJIAJICHHE METOJJaMHU CaMOCTOSITEJIbHOTO IUJIAHUPOBAHUSI U TPOBEACHUS
(U3UYECKNX SKCIEPUMEHTOB, aHAIU3a W MHTEpHpeTanuu uH(opMaiuy,
OmpeieNIeHUs] JOCTOBEPHOCTHU MOTYUYEHHOTO Pe3ybTaTa;

- CO3[JaHU€ YCJIOBUM MJI1 PAa3BUTHUS YMEHHUM MPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOM JAESITEIbHOCTH.

Ha w3yuenuwe ¢usuku (0a30BBI YypPOBEHb) HAa YPOBHE CPEIHETrO OOIIEro
obpaszoBanus orBoauTcs 136 wacos: B 10 kimacce — 68 yacoB (2 waca B Henemo), B
11 knacce — 68 yacoB (2 yaca B HeZIEIIO).

[Ipennaraempiii B mporpaMme 1o (U3UKE IMEpEeYeHb Ja0OpaTOPHBIX W
MPaKTUYECKUX paboT SBISETCS PEKOMEHIOBAHHBIM, YUYUTENIb JElaeT BBIOOP
MpOBEeJeHUs J1abOpaTOPHBIX pabOT U OMNBITOB C YYETOM HHIUBUAYATbHBIX
0COOEHHOCTEN 00yYaroIuXCsl.



COIEPKAHUE OBYUEHUA
10 KJIACC

Paznen 1. ®u3uka U MeTObI HAYYHOT'O NMO3HAHUS

®usuka — Hayka o mpupone. HaydHble MeTOIbl MO3HAHUA OKPYKAOILIETO
Mupa. Ponp »3KcnepuMeHTa W TEOpUM B MPOLECCE MO3HAHUS MPUPOJBI.
DKCIEpUMEHT B (hU3BUKE.

MopenupoBaHue (QuU3MUECKUX SIBICHUN M mpoleccoB. HaydHbie TUMOTE3HI.
dusnyueckrue 3aKOHbl U TEOpPUHU. ['paHUIIbI MPUMEHUMOCTH (PUBHMYECKUX 3aKOHOB.
[IpuHUIKT COOTBETCTBUS.

Ponp u mecto ¢uzuku B GOpMUPOBAHUU COBPEMEHHOMW HAYYHON KapTUHBI
MHPA, B IPAKTUYECKON AEATEIBHOCTHU JIFOAEH.

Jlemoncmpayuu

AHasloroBble M IU(MPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Pa3znen 2. MexaHuka

Tema 1. Kunemamuka

Mexanunueckoe aBHkKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JABHUIKCHUS.
Cucrema orcuéra. TpaekTopusi.

[Tepemernienne, CKOpocTh (CpeaHSsT CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOpPEHUE MaTEepHANIbHOW TOYKH, MX MPOEKIMM HA OCHU CHUCTEMbI KOOPJWHAT.
Clio)keHue nepeMenIeH U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U pPaBHOYCKOpPEHHOE MpsIMOJUHEWHOEe BIkeHue. ['paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHMS, NOYTH U NEPEMEUICHUS
MAaTepPUAIbHOW TOYKU OT BPEMEHMU.

CBobOoaHOE majsieHne. Y CKOpeHrne CBOOOTHOTO TaCHUS.

KpuBonuueitnoe  aBmkeHue. [IBUKEHHE  MaTrepualbHOM TOYKH IO
OKPYHOCTH C ITOCTOSSHHOM MO MOJIYJII0 CKOPOCTBIO. YTJI0Bast CKOPOCTbh, TUHEWHAS
ckopocTs. Ilepron u yactora obpamienus. [leHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHnueckne yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHUE. CHUIOMETP,
JNBH>KEHUE CHAPSJOB, LICMTHBIE U PEMEHHBIC NTEPEaaUH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WLIKOCTPALMS KUHEMATHUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[Ipeo6pazoBanne ABMKEHUMN ¢ UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Taenue Te B BO3AYXE U B pa3pe:KEHHOM IPOCTPAHCTBE.

HaOnronenne nBuKeHUsI Teia, OPOIIEHHOTO MOJA YIioM K TOPU3OHTY H
TOPHU30HTAIIBHO.



N3mepenue yckopeHus cBOOOHOTO MaJICHHUS.

Hamnpasnenue ckopoCcTH pu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophsie pabomeol

N3yuyeHne HEpaBHOMEPHOIO JIBMKEHUs C LEIbIO OINPENECICHUS MIHOBEHHOU
CKOPOCTH.

UccnenoBanne COOTHOHIEHUS MEXAY NyTSAMH, HTPOUICHHBIMU TEIOM 32
MOCJIEAOBATENbHBIE PABHBIE IIPOMEXKYTKA BPEMEHH M[PU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYAJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne IBUKEHHS IapuKa B BA3KOU KUIKOCTH.

N3yuenue nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. Jlunamuka

[Ipuamun  otHocuTenbHOCTM  ['anmmies.  llepBeid  3akoH  HproToHa.
NuepuyanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepnosunnu cui. Bropoit 3akoH HeroroHa
JUIS. MaTEpUaAIbHON TOUKH. TpeTrunii 3akoH HbproTOHA 111 MatepuanbHbBIX TOUEK.

3akoH BcemupHoro TtiaroreHusa. Cumia Ttsokxectu. llepBas kocmuueckas
CKOPOCTBb.

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

Tpenue. Bunbl Tpenus (1mokost, ckoyibkeHus1, kaueHus). Cuia tpenus. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXEHUS U cuiia TpeHus nokosi. Kosdduuuent tpenus.
Cua COnpoTUBIICHUS TIPY IBUKECHUU TEJIA B )KUAKOCTH WU Ta3e.

[TocTynaTenpHOE U BpalaTeabHOE ABUKEHHE a0COMIOTHO TBEPIOTO TeNa.

MoOMEHT Ccuibl OTHOCHUTENIBHO OCH BpalieHus. Ilmedo cunel. YcioBus
paBHOBECHS TBEPAOIO TENA.

TexHrnueckne yCTpOMCTBA M MPAKTHUYECKOE MNPUMEHEHHE. MOAIINITHUKH,
JIBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBIIEeHME MHEPIIHM.

CpaBHEeHHE MACC B3aUMOJICMCTBYIOIINX TEI.

Bropoii 3akoH HproTOHA.

N3mepenune cun.

CiioxeHue Cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTHU OT JAehOpMaIvu.

HesecomocTts. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUM.

CpaBHEHME CUIT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKCHUS.

YcnoBus paBHOBECHUs TBEPAOTO TeNa. BUabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMaliui.

UccnenoBanne ycinoBHil paBHOBECHUsS TBEPAOrO Tejla, HMEIIIETO OCh
BpAILICHUS.

Tema 3. 3axoHbl cCOXpaHeHUA 6 MEXAHUKE

Mmnynec MarepualibHOW TOUYkH (Tena), CHCTEMbl MaTEpHUAaIbHBIX TOYCK.
NMnynbC cuibl M U3MEHEHME HMITYJIbCAa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE BUKEHUE.

Pabota cuibl. MOIIIHOCTD CUJTBI.

Kunernueckass sHeprusi MarepuaibHOW Touykd. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUU.

[TorennumanbHas SHEprus. [TorennumanbHas SHEprus YIIPyTO
nedbopMupoBaHHOW  TpykuHbl.  [loTeHUManbHass dSHeprusi Tena  BOIM3U
MMOBEPXHOCTH 3EMJIH.

[ToreHnuaneHple ¥ HENOTCHIUAIBHBIC CHJIBI. CBsi3b  paboOTHI
HEMOTCHIUAIBHBIX CUJ C W3MECHEHHUEM MEXAHWYECKOW SHEPTUHM CUCTEMBI TEl.
3aKOH COXpPAaHEHUS MEXaHUYECKOU YHEPTUMU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOWCTBAa M MPAKTUYECKOE NMPUMEHEHHE. BOIAOMET, KOMED,
MPYXKUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexo1 MOTEHIIMAIBLHOM SHEPTUU B KUHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomol

N3yuenne abCOMIOTHO HEYNPYroro yjaapa C MOMOIIBIO ABYX OJMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

NccnenoBanue cBsi3M pabOThl CUIIBI C U3MEHEHUEM MEXAHUYECKOW IHEPTUU
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pa3jnen 3. MogekyasipHasi pu3nKa U TEPMOJIMHAMHUKA

Tema 1. Ocroebl MOAEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBuxeHue. duddysus. Xapaktep IBMXKEHUS U
B3aMMOJICMCTBUSL YaCTUI[ BellecTBa. MoOAENM CTPOEHHS Ta30B, JKUAKOCTEH U
TBEPJBIX TEN U 00BSICHEHHE CBOIMCTB BEIIECTBA HA OCHOBE 3TUX Mojieneld. Macca u
pa3mepsl Mosekyin. KonnuectBo BemecTa. [loctosinHas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana temmneparyp
Llenbcus.



Mopens  upeampHOro raza. (OCHOBHOE  ypaBHEHHME  MOJEKYJSPHO-
KMHETUYECKOW TEOpUU HJACANIbHOTO raza. AOCONIOTHas TeMmIiepaTypa Kak Mepa
CpeHell KWHETUYECKOW SHEpruu TEeIIOBOro JBIKEHHUS vactull raza. lllkana
temneparyp KenbBuHa. ['a30Bble 3akoHbIL. YpaBHeHHe MeHneneeBa—Knamneiipona.
3akoHn JlanbToHa. M3omporniecchl B UACaIbHOM ra3e ¢ MOCTOSSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe MpeACTaBICHUE HW30MPOIECCOB: H30TEPMa, H30X0Pa,
n3obapa.

TexHudyeckne yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE. TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JHCKPETHOE CTPOCHUE BellecTBa, QoTorpadun
MOJIEKYJI OPraHUYECKUX COCIMHEHUMN.

OmnbITel 10 T PY3UU KUJKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO IBUXKEHUS.

Mogens onbiTa HlTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAaHUE MEKMOJIEKYJISIPHOTO
B3aUMOJIEUCTBUS.

Mogenb, WUTIOCTPpUPYIOIAst TPUPOY AaBICHUS ra3a Ha CTEHKHU COCY/a.

OnbITel, WITIOCTPUPYIOIIUE YPAaBHEHUE COCTOSHUSA HJICAIBHOTO Tasa,
M30IPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomol

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEPEHUU
00b€Ma KOMHATHI, JaBIICHUS ¥ TEMIIEpaTypbl BO3AyXa B HEM.

HccnenoBanne 3aBUCMMOCTU MEXKAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHosbt mepmoOUHAMUKU

Tepmonnnamuueckasi cucrema. BHyTpeHHsIE SHEprusi TEPMOAMHAMUYECKOM
CUCTEMBI U cIocoObI €€ n3MeHeHus. KonuuecTBo TemioTel U pabota. BHyTpenHss
SHEpPrusi  OJHOATOMHOTO  HWJealbHOro  ra3a. Buael  Temionepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIMS, U3TyUYeHHUE. Y IeNIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEmnoOTh Npu Temionepeaaye.

[lonsiTue 00 amuabaTtHOM mponecce. llepBbIli 3aKOH TEPMOJUHAMUKH.
[IpuMeHneHue mepBOro 3akOHa TEPMOJUMHAMHUKU K u3ompoiieccaM. ['paduueckas
UHTEpIpeTalnus paboThl rasa.

BTtopoii 3akon TepmonuHamuku. HeoOpatumMocTh Ipo1ieccoB B IPUPO/IE.

TennoBeie  MamuHbl.  [IpuHIUOBI ~ AEWUCTBHUA  TEIJIOBBIX  MAIIUH.
IIpeoOpazoBanusi SHEPrUM B TEIJIOBBIX MamuHax. KoaddumumeHt moae3Horo
nerictBus TerioBor MamwuHb. [ukn KapHo m ero ko3d@uIiMeHT MOJe3HOTO
JEUCTBUS. DKOJIOTHYECKHUE MPOOIEMbI TEMIIOIHEPIETUKU.



TexHuueckne yCTpPOMCTBA MW MPAKTUYECKOE MPUMEHEHUE. JBUTATEIIb
BHYTPEHHETr0 CropaHusi, ObITOBON XOJOAWIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

WN3meHneHue BHYTpEHHEW JHEpruM Tejia IMPU COBEPIICHUH PAOOTHI: BBUIET
npoOku u3 OYTBUIKM MOJ JACHCTBUEM CXKAaTOro BO3/yXa, HarpeBanue 3¢dupa B
JaTYHHOU TPyOKe MyTéM TpeHHUs (BUIACOICMOHCTPAIINS).

V3aMeHeHue BHYTPEHHEH SHEpTUH (TeMIiepaTyphl) Tejla pu Teruionepeaaye.

OneIT 1O aauabaTHOMYy pACHIMPEHUIO BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mogenu napoBoil TYypOUHBI, TBUTaTelNsl BHYTPEHHETO CrOPaHusi, peaKTUBHOTO
JBUTATEIS.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomol

N3Mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeuecmea. Dazosvle nepexoovl

[TapooOpazoBanue u KoHAeHcalus. Vcrapenue u kurneHue. AOCOIIOTHAS U
OTHOCHUTEJIbHAsI BJIAXHOCTh BO3AQyxa. HaceimeHHsld map. YaenbHas TeIoTa
napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUSI OT JIaBJICHHUSI.

TBépnoe teno. Kpucramnuyeckue u amopdHbie Tesa. AHU3OTPOIUS CBONCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHblE MaTepuanbl. [lmaBnenune wu
KpUCTaJIu3aius. Y ieapHas TemioTa miasienus. Cyonumanus.

VYpaBHeHHEe TENI0BOrO OanaHca.

TexHnueckne yCTpOWCTBA W IMPAKTUYECKOE NPUMEHEHUE. TUTPOMETP U
MICUXPOMETP, KAUIOPUMETP, TEXHOJOTUHU MOJYYEHHS] COBPEMEHHBIX MAaTEpHUANIOB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHILLIEHHBIX NaPOB.

Kunienne nmpu noHM>XEHHOM J1aBJICHHH.

CnocoObl U3MEpEHUS BIAKHOCTH.

HaOnronenvie HarpeBaHus U IUIaBJICHUS! KPUCTAIITIMYECKOTO BEIIECTBRA.

JleMoHCcTpanys KpUCTaJUIOB.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomol

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3AyXa.

Pazgen 4. DaekrponnuHamuka
Tema 1. dnekmpocmamuka
OJNeKTpu3auus TeN. ODJIEKTPpUYECKHd 3apsana. JlBa BHIA 3NEKTPHUUYECKHUX
3apsiaoB. [IpOBONHMKM, IOUANEKTPUKH W TOJYIMPOBOJHHUKH. 3aKOH COXPAaHECHUS
ANEKTPUYECKOTO 3apsaaa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodeuHbIN 3IEKTPUUECKAN 3apsii.
Onektpuueckoe mnoisie. Hanpsoxk€HHOCTh  anexktpudeckoro mnoid. [IpuHimn



CYIEPHO3ULUN DIIEKTPUUYECKUX I0JIeU. JIMHUM HANpsKEHHOCTU DJIEKTPUYECKOIO
TIOJIA.

Pabora cumnm  anektpocrathueckoro  mojsA.  Ilotenmuan.  PasHoCTb
MOTECHIMANOB. [IpOBOAHUKM © JOUINEKTPUKHA B BJEKTPOCTATUYECKOM MOJIE.
JlnsnekTpuyeckas MpOHUIIAEMOCTb.

DneKTpoEMKOCTh. KoHeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsHKEHHOT0 KOHJIEHCATOPa.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE. 3JIEKTPOCKOII,
AIEKTPOMETP, IJIEKTPOCTATHUECKAsl 3alllUTa, 3a3eMJICHUE BJIEKTPONPUOOPOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN anmapar, CTPYWUHBIN TPUHTED.

Jlemoncmpayuu

Y CTpOKCTBO M IPUHIIUIT JEUCTBHS DIEKTPOMETPA.

B3aumopelicTBre Ha3NEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TTOJIE 3APSIKEHHBIX TEJL.

[TpoBOHUKH B 3EKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAs 3aIUTA.

JIM3IEKTPUKH B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUJIOCKOTO KOHAEHCATOpa OT  IUIOLIAIA
IJIACTUH, PACCTOSHUS MEXKAY HUMH U AUAIEKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCATOPa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomol

N3mepenune 3neKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmosnnvwtit 3nekmpuueckuit mox. Toku é paznuunsix cpeoax

DJIEKTPUYECKU TOK. YCIIOBUS CYILIECTBOBAHUSA DSJIEKTPUUYECKOTIO TOKA.
Uctounnku Toka. Cuna toka. [I0CTOSHHBIN TOK.

Hanpspxenne. 3akon OMa 1715 y4acTKa LETH.

DIJIEKTPUYECKOE CONPOTHUBIICHUE. Y AEIBHOE COIPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaLIEIbHOE, CMEIIAHHOE COETMHEHNE MPOBOIHUKOB.

Pabora oanektpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTD
AIEKTPUYECKOTO TOKA.

DJIEKTPOABWIKYILAS] CHJIA M BHYTPEHHEE COMNPOTHUBJICHHE HCTOYHHUKA TOKA.
3akon OMa JITs TOJTHOM (3aMKHYTOM) 3JIEKTpUUecKoi 1iernu. KopoTkoe 3aMbIKaHue.

DJIEKTpOHHAs] ~ MPOBOJMMOCTH  TBEPIABIX  METAUIOB.  3aBUCHMOCTH
CONPOTHUBIICHUSI METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTpUYECKUI TOK B BaKyyMe. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOHUKW. CobOcTBeHHas u MIPUMECHAs MIPOBOJNMOCTh
noynpoBoAHUKOB. CBoiicTBa P—N-niepexoaa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTpUYECKUA TOK B  PacTBOpax M  pacIUiaBax  BJIEKTPOJIUTOB.
DIIEKTPONUTHYECKAS TUCCOUUALMSA. DIEKTPOIIU3.



DJIEKTpUYECKU TOK B Ta3zax. CaMOCTOSTENbHBIA W HECaAaMOCTOSITEIbHBIN
pa3psa. Monuus. [1na3ma.

TexHuueckue yCTpOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: aMIepMeTp,
BOJBTMETP, PEOCTAT, HCTOYHUKHU TOKA, DIJIEKTPOHATrpPEBATENIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN JAHO/,
TEPMUCTOPHI U GOTOPE3UCTOPHI, MOTYTPOBOJHUKOBBIN AMO/I, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepeHue cuiibl TOKa U HAMPSKEHUS.

3aBUCUMOCTh COINPOTUBICHUS [IIMHAPUUYECKUX MPOBOJHUKOB OT JJIUHBI,
TJIOIA/IU MONIEPEYHOTO CEUEHUs U MaTepuaa.

CmenranHoe COeIMHEHUE MMPOBOIHUKOB.

[IpssMmoe wu3MepeHue SIeKTpoABKYyIed cuibl. KopoTkoe 3ambikaHue
raJibBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTH COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTH ANEKTPOIHUTOB.

HckpoBont pa3psa U MpOBOAUMOCTD BO31yXa.

OIHOCTOPOHHSSI MPOBOJIUMOCTH TUO/IA.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3ydeHne cMemanHoro COeIMHEHUS PE3UCTOPOB.

N3mepeHue 3MeKTPOJBIKYIIEH CHIIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

Habnronenue anexkrpomusa.

MexnpeaMeTHble CBSI3H

Nzydenne kypca ¢usmku 6azoBoro ypoBHs B 10 kmacce ocymiecTBIseTcs C
Y4ETOM COAEPIKATENbHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTEeMAaTHKH,
OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meswcnpeomemnvie nonsamusi, CBSI3aHHbIE C W3YUYEHHEM METOJOB HAYYHOI'O
MO3HAHUS: SIBJICHUE, HAy4HbIM (hakT, runoresa, (uznueckass BEIUYMHA, 3aKOH,
Teopusi, HAOIIO/ICHNE, SKCIIEPUMEHT, MOJIETTMPOBAHUE, MOJIEb, U3BMEPECHUE.

Mamemamuka: pellleHUE CUCTEMbl ypaBHEHHM, JuHEWHas (QyHKIu,
napaboia, runepobona, ux rpaduKd U CBOMCTBA, TPUTOHOMETpHUUECKUE (YHKIIUU:
CHUHYC, KOCHHYC, TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIMU HA OCU KOOPJAMHAT, CJI0KEHHE BEKTOPOB.

buonocus: Mexannueckoe NBUKEHUE B )XKUBOU mpupoje, auddysus, ocMmoc,
TEIUIOOOMEH JKUBBIX OPraHU3MOB (BHIBI TEILIONEPEIayH, TEIIOBOC PAaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, XUIKOCTEH HU



ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHYECKAS JIUCCOLIMALINS,
rajbBaHUKa.

T'eocpaghus: BnaxHOCTH BO3/lyXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBHXKEHUN C HUCIOJIB30BAHUEM MEXaHU3MOB,
YYET TpPEHHUS] B TEXHUKE, NOAIIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHUSA
UMIyJbca B TeXHHKe (pakeTra, BOAOMET W JPYrHe), IBUTATEIb BHYTPEHHETO
CropaHus, naponasi TypOuHa, ObITOBOM XOJIOAWIBHUK, KOHIUIIUOHEP, TEXHOJIOTHUU
MOJYy4YEHUs COBPEMEHHBIX MATEpPUAIOB, B TOM YHCJIE HAHOMATEPUAIIOB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHUECKas 3alllUTa, 3a3€MIICHHE SJIEKTPOIPUOOPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, AJEKTPOHATPEBATEIbHBIE puOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. daekTpoauHaMHuKa

Tema 3. Maznummnoe none. In1eKmpoMacHUMHAA UHOYKYUSA

[TocTosiHHbIE ~ MarHuThl.  B3auMoaeWCTBHE  MOCTOSIHHBIX ~ MarHUTOB.
MarautHoe mone. Bexktop MarmuTHOM wuHAyKUuH. lIpuHuomn cynepno3unuu
MAarHUTHBIX MOJIeW. JINHUM MarHUTHOM WHAyKIUU. KapTuHa NWHUI MarHUTHOM
VHIYKIWH T0JIS1 MOCTOSIHHBIX MArHUTOB.

MarauTtHOoe TION€ TPOBOJHHUKA C TOKOM. KapTuHa IHMHMN WHIyKUOWHA
MAarHUTHOTO TOJISI JJIMHHOTO MPSAMOTO HPOBOJHUKA M 3aMKHYTOTO KOJBLEBOTO
MMPOBOJIHHKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaercTBre NpOBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJib U HAIIPaBJICHUE.

Cuna Jlopenua, e€ MOIyb U HaIlpaBJICHUE. [[BUKEHHE 3apsKEHHOW YaCTULIbI
B OJTHOPOJHOM MarHUTHOM moJie. Pa6oTa cumbl Jlopenra.

SlBiieHME 3NEKTPOMArHUTHOM MHAYKIMU. IlOTOK BEKTOpa MarHUTHOMN
MHAYKUUHA. OJEKTPOABMXKYIAS CWIa HWHAYKUAH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu dapanes.

BuxpeBoe anexkTpuueckoe IMojie. OICKTPOABMKYINAS CHJIA HHAYKIHU B
MIPOBOJHHUKE, IBUKYIIEMCS MTOCTYIATEIIbHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

ITpasuiio Jlenua.

NHaykTUBHOCTE. SIBI€HHE CaMOMHAYKIMHU. OJCKTPOABIKYINAS  CHIA
CaMOMHAYKIIHH.

DHEpPrusi MAarHUTHOTO MOJI KaTYIIKHA C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHUYecKre YyCTpPOWCTBA M IPAKTHUYECKOE MPUMEHEHHE. ITOCTOSIHHBIC
MArHUThl, BJEKTPOMArHUTHI, JJIEKTPOJABUTATENb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHIl, HHAYKIIMOHHAS ME€Yb.



Jlemoncmpayuu

OnsIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOIO MTy4YKa MAarHUTHBIM TTOJIEM.

JIvHUM MHIYKIIMA MATHUTHOTO MOJISL.

BzaumonerictBre AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuiibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

SIBiieHUE 3IEKTPOMArHUTHON UHIAYKIIUU.

[Tpasuio Jlenua.

3aBUCUMOCTB JJIEKTPOJBHKYIIEH CHJIBI MHAYKIUHA OT CKOPOCTH M3MEHEHUA
MarHMTHOTO MOTOKA.

SIBneHue caMOMHAYKIIUY.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3yyeHne MarHuTHOTO NOJIS KATYIIKHA C TOKOM.

HccnenoBanue nelicTBUSA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUS SIEKTPOMArHUTHON UHIYKIIUU.

Paznen 5. Kosie6aHusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHunHyle Koj1e0anus

Konebarenpnass  cuctema. CBoOOOJHBIE  MEXaHHMYECKHE  KOJICOAHUS.
[Mapmonnueckue konebanus. llepuon, yactora, ammumtyna U (aza KojaeOaHUU.
[IpyXvHHBIN MasATHUK. MaTeMaTH4eCKUN MaATHUK. YPAaBHEHHE TapMOHUYECKUX
konebanuid. [IpeBpailieHre 3Heprur NPy rapMOHUYECKUX KOJIEOAHUSIX.

Konebarenpubiii koHTYyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUS B
UJEaTbHOM KoJIeO0ATeTbHOM KOHTYpe. AHAJIOTUs MEXAY MEXaHUYECKUMHU U
ANeKTpOMarHuTHeIMU Konebanusamu. @dopmyna Tomcona. 3akoH coXpaHeHUs
SHEPIUH B UCATBbHOM KOJeOaTeIbHOM KOHTYPE.

[IpeacraBnenne o 3aTyXxarouux KojeOaHUsX. BbIHYX/IeHHbIE MEXaHUYECKUE
Konebanus. Pezonanc. BeiHyX/1IeHHbBIE 3JIEKTPOMAarHUTHBIEC KOJICOAHUS.

Ilepemennblii  TOkK. CHHYCOMIANBHBIM MEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYJHOE W JCHCTBYIOIIEE 3HAYEHUWE CHIIBI TOKA H
HampsHKEHUS.

Tpauncdopmartop. IlponsBoacTBo, mepeaadya W MOTPeOICHUE IIEKTPUUCCKON
SHEPruU. JKOJIOTUYECKUE PHUCKH MPHU MPOU3BOACTBE ANEKTposHepruu. Kynbrypa
WCTIOJIb30BAHUS AJIEKTPOIHEPTUU B TTOBCETHEBHOM KU3HMU.

TexHuueckne yCTpPOMCTBAa M MPAKTHYECKOE IMPUMEHEHHE. SICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT O TOKA, TUHUH JIEKTPOIIEepeIay.

Jlemoncmpayuu

HccrnenoBanre MmapaMeTpoB KoOJICOATEIbHOW CHUCTEMBI (NMPYXHUHHBIA WIH
MaTeMaTHYCCKUN MasTHUK).



HaOnroienue 3aryxaromux KojaeOaHui.

HccnenoBanue CBOWCTB BbIHYKICHHBIX KOJIEOaHUH.

Habnronenne pezonanca.

CB0OOHBIE 2JIEKTPOMArHUTHBIE KOJICOAHUSI.

OcruuiorpaMMbl (3aBUCHMOCTH CHJIBI TOKA W HANPSOKEHHUS OT BPEMEHH) IS
AIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu mocnenoBaTEIbHOM COCAMHEHUU PE3UCTOpPa, KATYLIKH
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TUHUM 3JIEKTPOTEePEIayu.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

HccnenoBanne 3aBUCUMOCTH NEPUO/IA MaJbIX KOJEOAHUM rpy3a Ha HUTU OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanne mepeMEHHOro TOKa B IENU U3 MOCJEN0BATEIbHO
COCIMHEHHBIX KOHAEHCATOPA, KATYIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbLE G0THbL

MexaHnuueckue BOJIHBI, ycioBHUs pacupoctpaneHus. Ilepuwon. CkopocTb
pacripocTpaHeHusi W JyiMHa BoJIHBL. [lomepeyHble W MOPOJOJIbHBIE BOJHBIL.
Nutepdepenius u qudpakius MEXaHUIECKUX BOJIH.

3Byk. CxkopocTh 3ByKa. [ poMkocTh 3Byka. BricoTa ToHa. TeMOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBUSI U3Ty4YEHUS! SJIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexkTpomarautHoil BoiHe. CBoiCTBa
AIEKTPOMArHUTHBIX BOJIH: OTPAXKEHHUE, MpeoMIIeHUE, NoJisipu3anus, qudpakius,
unrepdepeniuss. CKOpoCTb SIEKTPOMATHUTHBIX BOJH.

[[Ixana »>MeKTPOMArHUTHBIX BOJIH. [[prMeHEeHue 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHuUnBl pagnoCBA3U U TeaeBUIeHUs. Panuonokanus.

DIJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYIKAIOWIEH CPEBI.

TexHuueckue yCTpOWCTBA M NPAKTHUUECKOE MPUMEHEHHUE. MY3bIKAJIbHbIC
MHCTPYMEHTHI, YJbTPa3ByKOBas JAMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajaap,
paguonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBYU-neys.

Jlemoncmpayuu

OO6pa3zoBaHue U pacIpOCTPAHECHHE MOMEPEUHBIX U IPOIOIHHBIX BOJIH.

Koneb6ntomeecs Teno Kak UCTOYHUK 3BYKa.

HaOmnroienre oTpakeHust 1 MpesioMIICHUS MEXaHUYECKUX BOJIH.

Habmronenne nntepdepeHunu U [upakiiuu MEXaHUIeCKHUX BOJIH.

3BYKOBOM PE30HAHC.

HaOnronenrie cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYJIOH H
4acTOTOM KoJieOaHUH.



UccnenoBanue CBOWCTB AIEKTPOMAarHUTHBIX BOJIH: OTpa)XXCHHUE,
MpeIoMIIeHHE, ToJgpru3anus, Tuppaxkiuus, UHTepPepeHIus.

Tema 3. Onmuxka

['eomerpuueckas onrtuka. [IpAaMOJIMHENHOE pPacIpOCTPAaHEHUE CBETA B
OIHOpOAHOM cpene. JIyd cBera. TodeuHbI HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne nM3o0pakeHuil B
TUIOCKOM 3€pKalie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOIOTHBIN MOKa3aTeNb
npenomienus. [lonmHoe BHyTpeHHee otpaxeHue. lIpenenbHbpIl yroa IOJIHOTO
BHYTPEHHETO OTPAXKEHHUS.

Hucnepcus ceera. CnoxHBIN cocTaB 0enoro ceera. Lger.

ColOuparomiue u pacceuBaromiue JnuH3bl. ToHkass JnwuH3a. DOKycHOE
paccTosiHUEe M ONTUYEeCKas cujia TOHKOM JuH3BI. [locTpoeHue wuzoOpakeHUil B
coOMparIIMX U pacceuBarolux JuH3ax. DopMysia TOHKOW JIMH3BI. Y BEIUYECHUE,
JaBaEMOE€ JINH30M.

[Ipenensl MPUMEHUMOCTH TEOMETPUUECKON ONITHKH.

BonnoBast ontuka. WuTepdepenuust cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOmOIEHUST MAaKCUMyMOB U MHUHUMYMOB B HMHTEp(PEPEHIMOHHON
KapTUHE OT JBYX CUH(]A3HBIX KOT€PEHTHBIX HCTOUYHUKOB.

Hudpakuus cBeta. JudpakimonHas pemérka. YCIOBHE HaOIIOACHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM  MAaJACHUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(dPaKIIMOHHYIO PEHIETKY .

[Tomapusauus csera.

TexHnueckne yCTpOHMCTBA M MPAKTHYECKOE IPUMEHEHHE. OYKH, JIyIa,
dboToanmapaT, MPOCKUHUOHHBIA ammapaT, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(paKIMOHHAS PEIIETKA, TTOJISIPOUS.

Jlemoncmpayuu

[IpssmMoIMHEHHOE pPACHPOCTPAHEHUE, OTPAXKEHHE U TMPEIOMIICHUE CBETA.
OnTtuueckue mpudopHI.

ITomHOE BHYTpeHHEE OTpakeHne. Moenb CBETOBOAA.

HccnenoBanue cBOMCTB U300pa)KEHUM B JIMH3AX.

Mopaenn MUKPOCKOIIA, TEJIECKOIIA.

Habnronenne nntepdepeHnn crera.

Habnronenne nudpakumu cBeTa.

HaOnronenue nucnepcuu cBera.

[Tonydyenune cnekTpa ¢ TIOMOUIBIO TPU3MBI.

[lonyueHue crekTpa ¢ MOMONIBIO0 TUPPAKIIMOHHON PEIIETKH.

HaGmnroienue nosnspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamophsie pabomol



N3Mmepenne nokaszarens NpeoMIICHUS CTEKIIA.
UccnenoBanue cBOMCTB U300paXKeHUM B JIMH3AX.
HabGnronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI cienUAJILHONH TEOPHH OTHOCHTEIbHOCTH
['paHunibl NPUMEHUMOCTH  KJIACCUYECKOW  MEXAHUKH. [ToctynaTel
CIICLIMATIbHOM TEOPUH OTHOCHUTENBHOCTH. WHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BAKyyM€, IPUHLIHI OTHOCUTEIIbHOCTHA DUHILITEIHA.
OTHOCUTENBLHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH M COKpAIllCHUE
JITAHBI.
DHEPrus U UMITYJIbC PENSTUBUCTCKOW YaCTUILBI.

CBsA3b MACCBI C YHEPTUEN U UMITYJILCOM PEJSITUBUCTCKON YaCTHUIIbI. DHEPrus
TTOKOSI.

Pa3znen /7. KBanToBasi pusuka
Tema 1. Dnemenmul K6aHMOBOU ONMUKU
®otonbl. Dopmyna [lnanka cBs3u s3HEeprun HoToHA C €ro YaCTOTOU. DHEprus
U UMITyJIbC (pOTOHA.
OtkpeiTue u uccnenoBanue orodddexra. OnbiTel A. I'. CtoneroBa. 3akoHbI
dbororddexra. YpaBuenue JiHmireitHa nns dortorddexra. «KpacHas rpanuia»

dhororpdexra.

HaBnenue cBera. OmeiTe! I1. H. JIeGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpOWCTBA MU MNPAKTUUECKOE MPUMEHEHHE. (POTOIIEMEHT,
dboTomaTuuK, COMHEUYHas ObaTapesi, CBETOUO.

Jlemoncmpayuu

®oto3(ppeKT Ha YyCTAaHOBKE C IIMHKOBOM IMJIACTUHOM.

NccnenoBanue 3akoHOB BHEIIHET0 (GoTodddeKTa.

Cseromguon.

Conneunas 6artapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -4aCTHIIL.
IInanerapnas Mozenb aroMma. Iloctynmatel bopa. M3nydyeHue U morionieHue
(OTOHOB TMpU TEpexoJe aToMa C OJHOTO YPOBHS PHEPruud Ha JApyrou. Buuasl
criekTpoB. CIIEKTp YPOBHEN SHEPTrUM aTOMa BOJAOPOJA.

BonnoBreie cBoiicTBa yactull. Bosnsl e bpoitnsa. KopmyckynsipHO-BOIHOBOM
Iyanau3M.

CHoHTaHHOE U BBIHYXJIECHHOE U3ITyYCHHUE.

TexHnueckne yCTpOWCTBA M MNPAKTUYECKOE MNPUMEHEHUE. CHEKTPalbHbBIN
aHanu3 (CIICKTPOCKOM), Ja3ep, KBAHTOBBIH KOMITBIOTE.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue JIMHbBI BOJHBI Ja3epa.

HaOnronenre nuHeHvYaThIX CIIEKTPOB U3ITyUCHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomeol

HaOnronenre nuHe4aToro cuexTpa.

Tema 3. Amomnoe s0po

DKCNEPUMEHTBI, JIOKa3bIBAIOIIME CIOKHOCTh CTpoeHUs sapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuro  cocTaBa
paguoakTuBHOTO wu3nyueHus. CBolicTBa anb(da-, OeTa-, TramMMa-U3Iy4YEHUS.
BrnusiHne paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpbiTHE TIpoTOHA U HeWTpoHa. HykionHnas moxens siapa ['eitzenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncio sapa. M30Tormnsl.

Anbda-pacnag. ODNEKTPOHHBI H TMO3UTPOHHBIM Oera-pacnan. [‘amma-
M3JIy4eHue. 3aKOH paJMOAKTUBHOIO pacmaaa.

DHeprusi CBsI3U HYKJIOHOB B sifipe. S nepHblie cuibl. JlepekT Macchl sipa.

Snepueie peakuuu. /leneHue u CUHTES AA€Ep.

Snepusiit peaktop. Tepmosiaepusiii cunrte3. IIpobGnembl U MepPCHEKTUBBI
AIEPHOUN YHEPTETUKU. DKOJOTUUECKHUE ACIIEKTHI SIACPHON IHEPTETUKMU.

DiieMeHTapHbIe YacTULbl. OTKPBITUE MTO3UTPOHA.

Mertobl HaOIIOACHUS U PETUCTPAIIUU AIEMEHTAPHBIX YACTHII.

dynpamMeHTaIbHbIe B3auMoJencTBUs. EquHCTBO (hr3nyeckoil KapTUHBI MUpa.

TexHuueckne yCcTpOMCTBAa U MPAKTUYECKOE NMPUMEHEHUE: JO3UMETpP, KaMepa
BunbcoHna, siaepHblid peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CU€TurK HOHU3UPYIOLINX YACTHII.

Yuenuueckuii sxcnepumenm, n1abopamophsie pabomol

HccrenoBanue TPeKoB YacTHIL (IO TOTOBBIM (poTOTpadusim).

Pa3znen 8. DjeMeHTHI aCTPOHOMHUM U acTPOGHU3NKH

OTarnbl pa3BUTUS aCTpOHOMUH. [IpHKIIagHOEC U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3mHoro Heba. Co3Besnusi, sipKue 3BE3BI, IUIAHETHI, WX BHUIUMOE
JIIBHOKCHUE.

ComnHeuyHas cucrema.

Connue. ConHeuHas akTHUBHOCTh. McTounwk sHepruum ConHia W 3BE3N.
3BE3/1bI, MX OCHOBHBIE XapaKTCPUCTUKHU. JlMarpamMma «CHEKTpaJbHBIA Kjacc —
CBETHMOCTB». 3BE3AbI TJIABHOM ITOCIEAOBATEIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTB» JUIsi 3BE3]] TJIABHOW IMOCJIEA0BATEIbHOCTH. BHYyTpeHHEE CTpoeHHUE



3BE31. COBpEMEHHBIC MPEICTABICHUS O MPOUCXO0XKACHUU U 3BoMonuu CoJHIa U
3BE3/. DTanbl >KU3HU 3BE3I.

Mneunsiii Ilyte — nHama ['anaktuka. Ilonoxxenwe u nBuxenue CosHOa B
lNanaktuke. Tunsl ranaktuk. Paguoranaktuku v kBasapbl. YUEpHbIE OBIPHI B AIpaX
rajakTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pa30eranue rajakTuk.
Teopus bonbsmioro B3peiBa. PenukroBoe usinyueHue.

MacmrabHas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnbie mpo0iieMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

HaOnroiennst HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUN ISl OTpeIeSIeHHs TIOJIOXKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be3AUs1 CEBEPHOTO MOJYIIAPUS U IPKUE 3BE3/BI.

HabGmronenus B Teneckon Jlynsl, mianer, Mueusnoro Ilyrtu.

O0o0mariee NOBTOpeHUe

Ponpr ¢u3uku U acTpOHOMHUUM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAIBbHON U ATUYECKOU chepax AesTEIbHOCTU YEJIOBEKa, POJb U MECTO (DU3UKHU
U ACTPOHOMHUHU B COBPEMEHHON HayyHOU KapTUHE MHPA, POJIb PU3HUECKON TEOpUHU
B (opMupoBaHMM TPENCTABICHUN O (PUINUECKON KapTUHE MHPA, MECTO
(U3MYECKON KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEACTAaBIECHUHN O IIPUPOJIE.

MesknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce ocymniecTBISETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBI3€M C KypcamMud MaTE€MaTHKH,
OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvle nonsimusi, CBI3aHHBIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBICHUE, HAy4HbIM (akT, runoresa, (uznueckass BeIWUYMHA, 3aKOH,
Teopusi, HAOIIO/ICHNE, SKCIIEPUMEHT, MOJIETTMPOBAaHUE, MOJIEh, U3BMEPECHUE.

Mamemamuka: pelleHHE CHCTEMBl YPAaBHECHHUH, TPUTOHOMETPUUYECKUE
(YHKIIMU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO, BEKTOPBl M MX MPOCKIWH HA OCH KOOPJMHAT, CIIOXKECHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApHBIX (YHKIMH, NPU3HAKK MOAOOUSI TPEYTOJbHUKOB,
onpeieNIeHUe MIOMAAN MIOCKUX (GUryp u 00bEMa Tel.

buonocus: »nekTpudeckue SIBJICHUS B KUBOM MpuUpoJie, KoJjieOaTenbHbIC
IBH)KEHUS B )KMBOW MPUPOJIC, ONTUYECKUE SIBIICHUS B KUBOW MPUPOJE, NECUCTBUE
paaraly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl O0Opa30BaHUSI KPUCTAUIMYECKOM PEMIETKH, CHEKTPAIbHBIN
aHalu3.



l'eocpagpus: wmarHUTHBIE TIONIOCA 3€MJIM, 3aJIeKU MATrHUTHBIX — PY/I,
(dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICCHUI.

Texnonocus: IJHWHUW DJJEKTPOIEpEad, TEHEPATOp MEPEMEHHOr0 TOKa,
AJEKTPOJIBUTaTENb, WHAYKLUHWOHHAS II€4Yb, pajaap, PaguoONpUEMHUK, TEJIEBU30D,
anteHHa, tenedoH, CBY-meub, MPOEKIMOHHBIN anmapaT, BOJOKOHHAs OMNTHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®dHU3MKa» Ha YPOBHE CPEIHETO OOIIETo
obpazoBanus (0a30BBIH YPOBEHB) JIOJDKHO OOECHEYHTH JOCTHIKCHHUE CIICAYIOIIUX
JMYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIHTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE PE3YyIBTATHI OCBOCHUSI yueOHOro npeaMera «Ou3nka» JOJKHbI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYarOUIUMXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHHMX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PacUIMpPEHUE >KU3HEHHOIO
ONBITAa U OMbITA JESITEILHOCTH B MPOLIECCE PEaln3alli OCHOBHBIX HAIPaBICHUMN
BOCIUTATEIBHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOT0 BOCIIMTAHUS

c(hOpMUPOBAHHOCTD IPakAAHCKOM MO3UIIUKN 00YyYAIOIIEeTroCcsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUMCKOI0 OOIIECTBA;

MNPUHATHE  TPAJULIHUOHHBIX  OOIIEYETIOBEYECKMX T'YMAaHUCTUYECKUX U
JNEMOKPATUYECKUX IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NIESTEIBHOCTh B MHTEPECAX TPa)KTAHCKOTO
oO111ecTBa, y4acTBOBaTh B CAaMOYIIPaBIEHUH B 00pa30BaTEIbLHON OpraHu3alliu;

YMEHHUE B3aUMOAECHCTBOBATH C COUUAIIBHBIMA UHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U HA3HAYCHUEM,

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOU JESATEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIMTAHMS

c(hopMHPOBAaHHOCTH POCCUICKOU IrpaKJT1aHCKOM WJICHTUYHOCTH,
MaTpUOTHU3MA,

LIEHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
POCCUNCKHUX YUYEHBIX B 00JACTU (PUUKU U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUSI, ITUUYECKOTO MTOBEICHMUS,

CIIOCOOHOCTh OIIEHUBATH CHUTYAllMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCIIE B
JNESATEIbHOCTHA YUYEHOTO;

OCO3HAHHUE JTUYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3cTeTHYeCKOr0 BOCTIMTAHUS .

ACTETUYECKOE OTHOLIEHHE K MUY, BKJIKOYas ICTETUKY HAYYHOTO TBOPUYECTBA,
MpUCyIiero (GuU3nueckoil HayKe;



5) Tpy10BOT0 BOCIIHTAHNS :

HWHTEpEC K pa3iaudyHbIM cdepaM IpodeCCHOHATBLHOU JIEITEIbHOCTH, B TOM
YUCJIe CBA3AHHBIM C (PU3UKOI M TEXHUKOW, YMEHHUE COBEPILIaTh OCO3ZHAHHBIN BHIOOD
Oynyuiet mpodeccuu 1 peann30BbIBaTh COOCTBEHHbIC KU3HEHHBIE TIJIaHBI,

TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIACTH
(bU3MKK Ha MPOTSHKEHUH BCEH JKU3HU,

6) 3K0JI0rH4ecKOro BOCIUTAHHA:

c(hOpMUPOBAHHOCTh HKOJOTMUECKON KyJIbTYpbl, OCO3HAaHUE TJIO0ATBHOIO
XapakTepa dKOJIOTHYECKUX MpooIIeMm;

IJIAHUPOBAHUE U OCYLIECTBJIEHUE ICMCTBUI B OKPYXKAIOIIEH CpeJie HA OCHOBE
3HAHUS LEJIEH YCTOMUYUBOTO Pa3BUTHUS YEIIOBEUYECTRA,;

paclIupeHue OImbITa ACATCIBHOCTH HKOJIOTHYECKON HaANpaBICHHOCTH Ha
OCHOBE MMEIOIIUXCS 3HaHUH 110 (PU3HKE,;

7) HEHHOCTH HAYYHOTO TO3HAHWS |

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS (PU3UUECKON HAYKH,

OCO3HAHHE IIEHHOCTU HAy4YHOW [eATEeNIbHOCTH, TOTOBHOCTH B Mpoliecce
u3yueHus: (U3UKH  OCYLIECTBJISITh  MPOEKTHYHD UM HUCCIEJOBATEIbCKYIO
NEeSATeNbHOCTh UHUBUAYAJIBHO U B TPYMIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS
Bba3oBble Joruveckue J1eiicTBUs:
CaMOCTOATETLHO  (OPMYJIMPOBATH W aAKTyalIW3UpOBaTh  MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENCNSITh 1NN JACSITCIbHOCTH, 3aJaBaTh MapaMeTpbl M KPHUTEPUU UX
TOCTYKEHUS,
BBISIBIISIT  3aKOHOMEPHOCTH W TMPOTHBOPEUYUS B  pacCMaTPUBAEMBIX
(U3UYECKUX SBICHUSIX;
pa3pabaThiBaTh IUTAH PEIICHHUS MPOOJIEMBI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepHATBHBIX M HEMAaTePHUAILHBIX PECYPCOB;
BHOCHUTH KOPPEKTHBHI B IEATEIILHOCTh, OIICHHBATh COOTBETCTBHUE PE3YIHTATOB
IEJI5IM, OTICHUBATh PUCKH MOCIIEACTBUN JACATEIHHOCTH,;
KOOPJIMHUPOBaTh W  BBIIOJHATH pabdOTy B  YCJIOBHSIX  peajbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPHU PEIICHUH )KU3HEHHBIX TIPOOJIEM.
Bba3oBble uccienoBaTe/ibcKue JeiicCTBUS:
BIIAJICTh HAyYHOW TEPMUHOJIOTHEH, KIIOYEBBIMH MOHSATHUSIMU W METOIaMHU
(bu3nYeCcKol HayKH,



BJIaJICTh HaBbIKAMU YYEOHO-HCCIIEIOBATEILCKOM U MPOEKTHOU JIEATEIIbHOCTH
B o0nactu (pu3uKu, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEILHOMY TMOUCKY
METOJIOB pelIeHusi 3a7ady (U3UYECKOro COACPKAHUS, MPUMEHEHUIO Pa3TUUYHBIX
METOJIOB ITO3HAHMS,

BJIQJIETh BHUJIAMHM JICSITEIBHOCTH TIO TOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIIpETalliid, MNpeoOpa3oBaHUI0 M MPUMEHEHUI0 B Pa3IUYHBIX y4eOHBIX
CUTyalUsX, B TOM YHUCJI€ IPU CO3JaHUU YUEOHBIX MPOEKTOB B 00JaCTU (PU3UKHU;

BBISIBJISITh TIPUYUHHO-CJICACTBEHHBIE CBS3M W AaKTyaJIU3UupoOBaTh 3ajady,
BBIJIBUTAaTh TUINOTE3y €€ PpEeIICHHs, HaXOJIUTh apryMEHThI [JIsl JOKa3aTebCTBa
CBOUX YTBEPXKJICHUI, 3a/1aBaTh apaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJTU3UPOBATH TOJYYEHHbIE B XOJAE pEUIeHUs 3aJaud pe3yJbTaThl,
KPUTHYECKHU OIIEHUBATh UX JOCTOBEPHOCTH, MPOrHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIOBUSIX,

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJayd B 0O0pa30BaTENIbHOU
JESATETLHOCTH, B TOM YUCJIE MPU U3yUYEHUU (PU3UKHU;

JaBaTh OLIEHKY HOBBIM CUTYyallusM, OLICHUBATh MPUOOPETEHHBIN OMIBIT;

yMETh TMEPEHOCUTh 3HaHuUA 1O (U3MKE B NPAKTUYECKYI0 00JIacTh
KUZHEACATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 001IacTeH;

BBIJIBUTaTh HOBBIE UJIEH, MPEIJIaraTh OPUTMHAIIbHBIE MTOAXO/IbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

PabGora ¢ unpopmaumeii:

BJIaJIETh HaBBIKAMU MOJy4YeHUs] MHMOpMaUKU (PU3HUECKOTO COACPKAHUS U3
HMCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOATEIBHO OCYHIECTBIATh MOUCK, aHaIu3,
CUCTEMATH3alUI0 M HWHTEpIpeTanuio MHGOpPMalUU pa3uyHbIX BHUJIOB U (OpM
MpeACTaBICHUS;

OLICHUBATh JIOCTOBEPHOCTH HH(POPMALINH;

UCIIOIb30BaTh  CPEACTBA MH(POPMAIMOHHBIX U  KOMMYHUKAITMOHHBIX
TEXHOJIOTUH B PEIICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3AI[MOHHBIX
3a7a4 € COONoAcHHEM TpeOOBaHUN SProHOMUKH, TEXHUKH OE€30MacHOCTH,
TUTHEHBI, pecypcocOepeKeHus, TNPaBOBbIX U  OATUYECKUX HOPM, HOPM
MH(POPMAIIMOHHON 0€30TaCHOCTH,

CO3/1aBaTh TEKCThl (DU3UUYECKOTO COJIEpKaHUS B Pas3UUYHBIX Qopmarax ¢
y4ETOM Ha3HauyeHUs MH(OPMALIUY U 1IEJIEBOM ayAUTOPUH, BHIOUpAsi ONTUMAIbHYIO
dbopmy npencTaBiICHUs U BU3yaTU3alUu.

KoMMyHuKaTHBHBbIE YyHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS
OCYILECTBJISITH OOIIIEHHE HA YPOKaX (DU3UKU U BO BHEYPOUHOU JIESITEIHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(MIUKTHBIX CHUTyallMii H  CMST4YaTh
KOH(JIUKTHI,



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHUS C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPECTB,;

MOHUMAaTh M MCIIOJb30BaTh MPEUMYILECTBA KOMAHIHOM M WHIMBUYaJbHOU
paboTHI,

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEUCTBUU C YUETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOTO YWICHA KOJJIEKTUBA,

NpUHUMATh 1€JIM  COBMECTHOM  JESITEIbHOCTH, OPraHU30BBIBAaTH H
KOOPJAVMHUPOBATh JECUCTBUS IO €€ JIOCTHXKEHUIO: COCTABJATH IUJIaH JCHUCTBUH,
pacrpenensTh poid C Y4E€TOM MHEHHUM YYacTHUKOB, OOCYXAaTh pPe3yJIbTaThl
COBMECTHOM PabOTHI;

OLICHHBATh KAadye€CTBO CBOEr0 BKJIaJa M KaXKJOTO YYaCTHHKA KOMAaHIbl B
oO1IKIA pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIC MPOEKThI, OICHUBATh HAEH C TO3UIHUM HOBU3HHI,
OPUTMHAIBLHOCTH, MPAKTUYECKOW 3HAYMMOCTH;

OCYIIECTBIIITh TO3UTUBHOE CTPATETMYECKOE TOBEICHUE B Pa3IUUYHBIX
CUTYaIUsX, IPOSIBISTh TBOPUYECTBO U BOOOpaKEHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIe yHUBepcaJbHbIe YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBJISATh MO3HABATEIBHYIO NIESITEIHHOCTh B 00JACTU
(U3UKM W acCTPOHOMUH, BBISBIATH MPOOJEMBbI, CTaBUTh U (HOPMYyIHPOBATH
COOCTBEHHEIE 3a1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAaH PEIICHUS PACUETHBIX M KauyeCTBEHHBIX
3a/1a4, MJIaH BBIMOJIHEHHS TPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEU U MPEANIOYTCHUH;

JaBaTh OLICHKY HOBBIM CUTYallUsM,

pacuIupsTh paMKH yu4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX PEATIOUTECHHUIA,

JenaTh OCO3HAHHBIM BBIOOp, apryMeHTUpOBaTh e€ro, OpaTh Ha ce0d
OTBETCTBEHHOCTH 32 PEIICHUE;

OLICHUBATh MPUOOPETEHHBIHN OMBIT;

crocoOCTBOBaTh (DOPMUPOBAHUIO M TMPOSIBICHUIO S3PYAUIMU B 00JaCTU
(U3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLUMOHAJILHbI HHTEJIJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IEJISIM;

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peuieKCUM  KakK  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTENBHBIX MPOILECCOB, HMX PE3yJbTaTOB U
OCHOBAaHUM;

UCIIOIb30BaTh NMPUEMBI peieKkcruu I OIICHKU CUTYalluu, BIOOpa BEPHOIO
pelieHus;



YMETh OIICHUBATh PHUCKH W CBOCBPEMEHHO TNPUHUMATH PEHICHUS IO WX
CHIKEHUIO;

MPUHUMATh MOTHUBBI W apTyMEHTBHI APYTHUX TMPU aHAIU3E pPEe3yIbTaTOB
NESATEIBHOCTH;

MIPUHAMATH Ce0s1, TOHUMAsl CBOM HEJOCTATKH M JIOCTOMHCTBA;

MpPUHUMATh MOTHUBBI W apTyMEHTBHI APYTHUX TIPH aHAIW3E pEe3yIbTaTOB
NEATEIIBHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYTHX HA OIMIHOKH.

B mporiecce noCTIKEHUS JTUYHOCTHBIX PE3yJIbTATOB OCBOCHHS IMPOTPAMMBI
no ¢u3uKe IS YPOBHS CpEIHEro oO0Iero oO0pa3oBaHus y OOy4aroUuxcs
COBEPIIIEHCTBYETCS AMOITMOHAILHBIN UHTEJUICKT, MIPEAI0JIar Ao
c(hOpMHUPOBAHHOCT.

CaMOCO3HaHMS, BKJIFOUAIOIIETO CIOCOOHOCTh TTIOHUMATh CBOE IMOIMOHATHHOE
COCTOSIHWE, BUJIETh HAMPABICHUS PA3BUTHS COOCTBEHHOW AMOIMOHAILHOUN cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHMS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHUE NPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIIOCOOHOCTh aNanTHpPOBAThCS K
AYMOIMOHATHLHBIM U3MEHECHUSIM U MPOSBISATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOUAIONMIECH CTPEMJICHUE K TOCTIDKCHHIO TETH U
yCcrnexy, ONTHMH3M, WHHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOWX
BO3MOKHOCTEMN,

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTHh MOHUMATh YMOIIMOHATHHOE COCTOSTHHE
JApYTHX, YYUTBIBATh €r0 TIPH OCYIIECTBIEHWW OOIICHHs, CIOCOOHOCTh K
COUYBCTBHIO M COTICPEIKUBAHUIO;

COITMAIbHBIX HaBBIKOB, BKIIOUAIOIIMX CIIOCOOHOCTH BBICTPAHBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3peniaTh KOHOIUKTHI.

HPEIMETHBIE PE3YJIbTATHI

K xonmy oOyuenms B 10 kjacce mpeaMmeTHBIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAKaTh CHPOPMUPOBAHHOCTD Y OOYUAIOIMIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTO (Pu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KApTHUHBI MHUpPa, B PAa3BUTUHU COBPEMEHHOW TEXHHKHU U
TEXHOJIOTHH, B TPAKTUYECKOMN AESITEIbHOCTH JIFOJICH;

VUYUTHIBATh TPAHUIIBl TPUMEHEHUS] H3YYEHHBIX (U3UYECKUX MOJCIICH:
MaTepualibHasi TOYKa, HHEpIUalbHAs CUCTeMa OTCU€Ta, aOCOJIIOTHO TBEPJIOE TEIO,
WJICAJIBHBIN ra3, MOAEIN CTPOCHUS Ta30B, KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUI 3aps]l IPU pelieHnU PU3nUecKux 3ajad;

pacro3HaBath (pu3ndeckue sBiieHUs (MPOIECCh) U OOBSICHATH WX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOPUM CTPOCHHS BEUIECTBA U



ANEKTPOJAMHAMUKHU:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPSMOJIMHEHHOE
JBUKEHHE, CBOOOJHOE TMAaJeHUE Tej, IBMKEHHE [0 OKPYXKHOCTH, HWHEPIUS,
B3auMoJieicTBue Tel, Auddy3usi, OpOYHOBCKOE JIBHXKEHUE, CTPOCHUE KUAKOCTEH
¥ TBEPJBIX TEJI, U3MEHEHHE 00bEMA TeJI MPU HarpeBaHUM (OXJIaXkICHUH), TEIIJIOBOE
paBHOBECHUE, HCIApEHHE, KOHJEHCAlMs, IUIaBJICHUE, KpUCTAIUIA3AlUs, KUIICHHE,
BJIQYKHOCTbH BO3/1yXa, MOBBIIICHUE JIABJIICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
cocylie, CBsI3b MEXIy [apamMeTpaMyd COCTOSIHHUS Tra3a B  H30MpOoleccax,
ANIEKTpU3AIUS TEJ, B3aUMOJIEHCTBHE 3aPSI0B,;

OMHUCHIBATh MEXAHUYECKOE JIBIXKCHHUE, HCMONb3Yysl (U3UYECKHE BEIUYUHBI:
KOOpJAWHATa, MyTh, MEpEeMEIIeHUuEe, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHIa,
UMITYJIbC T€Jla, KUHETUYECKasl SHEPrusi, MOTEHUMAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MexXxaHUYECKass MOIIHOCTh, MpPH OMNHCAHWU MPABWIBHO TPAKTOBATH
(U3UYECKUI CMBICT MCHOJIB3YEMbIX BEIUMYMH, WX OOO3HAUYEHUS U €IUHHUIIBI,
HaXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIIMUUHY C APYTUMU
BEJIMYMHAMY,

OMHUCHIBATh H3YyUYECHHBIC TEIUIOBbIE CBOMCTBA TEJI U TEIUIOBBIC SIBJICHUS,
UCTONB3ysd (U3MYECKUE BEJIMYMHBI: JaBJICHUE Tas3a, TeMmIepaTypa, CpeaHss
KMHETUYECKasl PHEPrus XaOTHYECKOTrO JBIKEHHS MOJIEKYJ, CpeJHEKBaJIpaTUYHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTpPEHHSA SHeprusi, pabora rasa,
KO3(D(PUIIMEHT TMOJE3HOTr0 JACHCTBUS TEMJIOBOIO JIBUTATENs; MpU ONHCAaHUU
MpPaBWIBbHO TPAaKTOBaTh (U3UMYECKUM CMBICH HCHOJIb3YyeMBIX BEJIMYUH, HX
o00O3HaUYeHUs] W E€IUHUIIBI, HAXOAUTH (QOPMYJbI, CBS3BIBAIOIINE JIAHHYIO
(UBUYECKYIO BETUYUHY C IPYTUMHU BEJIMUYUHAM;

OMUCHIBATh U3yUYCHHBIC JIIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
siBIIeHUS (ITPOIECCHI), UCIIOJIb3YsT (PU3NUYCCKUE BEIIMYMHBI. JICKTPHUSCKUAN 3apsil,
AIEKTPUUYECKOE MOJIe, HAMPSKEHHOCTD MOJIsI, MMOTEHIIUAJ, PA3HOCTh MOTEHIMAIOB,;
NpU ONUCAHUM TPABWIBHO TPAKTOBATh (U3UYECKUM CMBICH HCIOIb3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS M EIAUHUIIbI, YKa3biBaThb (hOPMYJIbI, CBSI3bIBAIOIIUE
JAHHYIO0 (PU3HYECKYI0 BEIUUHUHY C IPYTUMHU BETUYUHAMH,

aHAJIU3UPOBATH (PU3MYECKUE MPOLECCHl U SBJICHUS, UCIONb3Yyd (PU3nuecKue
3aKOHBI W MPUHIMIBL. 3aKOH BceMupHoro Tsarotenus, |, Il u Il 3akonsr HproToHa,
3aKOH COXpaHEHUS MEXaHMYECKON SHEpPruu, 3aKOH COXPaHEHUsS HWMITYJIbCa,
MPUHIUI CYNEPNO3UIUNA CHJI, TPUHIUI PAaBHOMPABUS HHEPLUHAIBHBIX CHUCTEM
OTCu€Ta, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHS BEIECTBA, TI'a30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKOW SHEPrUU TEIJIOBOTO JBHKEHUS MOJEKYJ C
a0COJIIOTHOW TeMmepaTypol, MepBhI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHECHUS
AIEKTPUYECKOr0 3apsiia, 3akoH KyioHa, mpu 3TOM pasinyarh CIOBECHYIO
(GOpMYyIUPOBKY 3aKOHA, €r0 MaTeMAaTHYCCKOE BBIPAKEHUE M YCIOBUs (TpaHUIIbI,
00J1acTH) MPUMEHUMOCTH,;



OOBACHSTH OCHOBHBIC MPUHIUIBLI ACHUCTBUS  MAalllMH, NOPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iinyaTh yCJIOBHUS UX 0€30MacHOTO HUCIIOIb30BAHUS B
MMOBCEIHEBHOM KU3HU,

BBITIOJIHATh JKCIEPUMEHTHI 0 HCCIENOBaHUI0 (U3UUYECKUX SIBICHUN W
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmynupoBath npoOieMy/3agady ¢ THUNOTE3y Y4eOHOro HSKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OO0OpYyJIOBaHMs, MPOBOAUTH OMNBIT U
(bopMyIUpOBATH BHIBOJIBI;

OCYILECTBJISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIUYHH, TIPU
ATOM BBIOMpPATh ONTUMAIBHBIA CIIOCOO M3MEPEHHUS U HUCIOIL30BaTh U3BECTHHIE
METO/Ibl OLIEHKHU MMOTPEITHOCTEN U3MEPEHU;

UCCIIEIOBATh  3aBUCUMOCTH  MEXAy  (U3UYECKHUMHU  BEJIMYMHAMHU  C
WCIIOJIb30BAaHUEM MPSMBIX H3MEPEHHI, MpPH 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(UKCUpOBaTh PE3yJbTAThl MOIYUYEHHOW 3aBUCUMOCTU (PU3MYECKUX BEJIMYUH B
BUJIe TaOIuUIl U rpadUKOB, AEJIaTh BHIBOJBI 110 PE3yIbTaTaM UCCIIEIOBAHUS;

coOJr01aTh MpaBuia 0€30MacHOr0 TpyAa MPU MPOBEACHUU UCCIEAOBAaHUN B
paMKax ydeOHOro JKCIEpUMEHTa, Y4eOHO-UCCIEAOBATEICKOM U MPOEKTHOU
JEATETLHOCTU C HMCIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPONUCTB U J1a0OPaTOPHOTO
o0opy10BaHUS;

pemath pacu€THBIE 3a7a4d C SBHO 3aJaHHOM (U3MYECKOM MOJETbIO,
UCIIONb3Yys (U3UUYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaIN3a YCIOBUS 3a/lauu
BBIOMpaTh (DPU3NYECKYI0 MOJEINb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (HOPMYIIBI,
HEOOXOUMBbIE JJisi €€ pEelIeHusl, TPOBOJUTHh PAcUYEThl U OLICHUBATh PEATbHOCTH
MOJIYYE€HHOI'0 3HaYeHUs (PU3NUECKON BETUYNHBI;

pelaTh KAYECTBEHHbBIE 3a/1au: BBICTPAUBATh JIOTUYECKH HEMMPOTUBOPEUUBYIO
LEMOYKY PACCYXKIEHUM C OMOpOM Ha HM3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
(bu3nvecKue sIBICHHUS,

UCIONB30BaTh ~ MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIC
MH()OpPMALIMOHHBIE TEXHOJIOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUN
U MpEeJCTaBlIeHUs] y4eOHOU M HAYyYHO-MOMYJISIpHONW MH(pOpPMAIUH, MOJTyYSHHOU U3
Pa3IUYHBIX KICTOYHUKOB, KPUTHUECKU aHAIM3UPOBATh MOJIy4yaeMyl0 HH(OpMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIAJIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IIPOIIECCOB OKPYXAIOIIEr0 MHpA, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOIb30BaTh TEOPETUYECKUE 3HAHMS MO (DU3MKE B MOBCEAHEBHOM >KU3HU
Juisi obecriedeHus: 6€30MacCHOCTH MPU OOpAIlIEHUHN C MPUOOPAMHU U TEXHUUYECKUMU
YCTpPOMCTBAMHU, JJISI COXPAHEHUS 3J0POBbSI U COOJIOJIEHHUS] HOPM SKOJIOTMYECKOIO
MOBEICHUS B OKPYXKAIOUIEH CPEJIE;



paboTaTh B TpYyINE€ C BHIIOJIHEHUEM paA3JIMUHBIX COIMAIBHBIX pOJIEH,
IJIAHUPOBaTh palOTy TPYIIbl, PalMOHAIBLHO pacHpeAessiTh OO0S3aHHOCTU U
IJIAHUPOBATh JIESITEILHOCTh B HECTAHAAPTHBIX CUTYalMSIX, aJI€KBATHO OLEHUBATH
BKJIa/] KQXKJIOTO U3 YYACTHUKOB TPYIIIbI B PEIICHHE pacCMaTPUBAEMOM MPOOJIEMBI.

K koHny oOyuenuss B 11 kuacce mpeameTHble pe3yJsibTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TMPAKTUYECKOWU NESITEIBHOCTH JIOJEH, LEIOCTHOCTh U EIUHCTBO
(bu3nYecKol KapTUHBI MUDA,

VUYUTHIBATh TPAHUIIBl TPUMEHEHUS] H3YYEHHBIX (U3UYECKUX MOJCIICH:
TOYEYHBINA AJIEKTPUUYECKUN 3apsil, JIyd CBETa, TOUCUHbIH UCTOYHUK CBETA, s/iepHas
MOJIEJIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO siapa NpHU pelieHud (HPU3NYECKUX
3ajad;

pacro3HaBath (pu3ndeckue sBieHUs (MPOIECCh) W OOBSICHATH X Ha OCHOBE
3aKOHOB JJIEKTPOJIMHAMUKHN U KBAHTOBOW (DU3UKU: DJIEKTPUUECKAsl MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XUMHYECKOE, MAarHUTHOE JEHUCTBUSI TOKA, B3aHMOJICHCTBUE
MarHuTOB, DJICKTPOMAarHUTHAasT WHAYKIUSA, JACHCTBUE MArHUTHOTO TIOJIA Ha
MPOBOJHUK C TOKOM W JIBIDKYIIUWUCS 3apsiji, AJEKTPOMArHUTHBIE KoJIeOaHUS U
BOJIHBI, MPSIMOJIMHEITHOE pPacIpOCTpaHEHUE CBETa, OTPaKEHHE, MPEIOMIICHUE,
untepdepennus, audpakuus W OOJApU3alUs CBETa, JUCIEPCHs CBETa,
doToraexrpuueckuii 3gdekt (hoTodddeKkT), CBeTOBOE HaBacHNE, BOZHUKHOBEHHE
JUHEWYaTOro CHEKTpa aToma BOJIOPOJia, €CTECTBEHHAass U HMCKYCCTBEHHas
PaIuOaKTUBHOCTD;

OIMCHIBAaTh W3YYCHHBIC CBOMCTBa BeliecTBa (JIEKTPUYECKHE, MarHUTHBIC,
ONTUYCCKUE,  JJCKTPUYCCKYI0  NIPOBOJAMMOCTH  Pa3IUYHBIX  Cpel) |
DJICKTPOMATHUTHBIC SIBJICHUS (MPOLIECCHI), HMCIONB3YS (U3NUCCKUE BEITUYHHBI:
AIEKTPUUYECKUN 3apsij], CUJIa TOKa, DJIEKTPUUYECKOE HANpPSIKEHUE, AIEKTPUUYECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOJBIKYIIAs CHia, padoTa TOKa,
WHIYKIMST MAarHUTHOTO TMOJs, cwia Awmmepa, cuna JlopeHua, WHAYKTUBHOCTb
KaTYILKH, SHEPrusi AJIEKTPUYECKOr0 M MATHUTHOTO IMOJIE€H, MEpHOJl U YacToTa
KoJiebaHuiW B KOJeOaTEIbHOM KOHTYpE, 3apsij M Cuja TOoKa B MpoIecce
rapMOHUYECKUX JJIEKTPOMAarHUTHBIX KoJieOaHuil, (OKYyCHOE pacCTOsIHUE U
ONTHYECKas CWUJIa JUH3bI, IPU ONUCAHUM NPABUIBLHO TPAKTOBATh (HPU3UUYECKUUN
CMBICJT HUCIIOJb3YEMbIX BEJIWYMH, HX OOO3HAUYECHHS U EIUHUIIBI, YKa3bIBaTh
dbopMmyIbl, CBS3bIBAIONIME JAaHHYI0 (PU3MUECKYI0 BEJIMYMHY C JIPYTUMH
BEJIMYMHAMY,

ONMHUCHIBATh HW3YUYCHHBbIC KBAHTOBBIC SIBJICHUS M MPOLECCHI, HCIOIb3YS
¢dbu3nYecKre BEIUYUHBI. CKOPOCTh AJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI U



4acTOTa CBETa, SHEPrusi U UMNYJIbC (POTOHA, IEPUOJI TOIypacIiajia, SHEPTUs CBI3U
aTOMHBIX SiJIEp, MPU OINHUCAHUM TMPABWIBHO TPAKTOBATh (HUUYECKUM CMBICTT
UCIIOIb3YEMbIX BEIWYUH, MX OO0O3HAYEHWs] U E€JMHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3bIBAIONINE JAHHYI0 (DU3UYECKYIO BEIMYMHY C JPYTMMH BEJIMYMHAMH,
BBIYUCIISITh 3HAaUCHUE (PU3NUECKON BETMUUHBI,

aHAJTM3UPOBATH (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIOIb3Yyd (PU3NUECcKue
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHbHOTO U MapaIeIbHOTO
COCIMHEHUsI TMPOBOJHUKOB, 3akoH Jxoyns—JleHna, 3aKOH AIEKTPOMArHUTHOMU
WHIYKIWH, 3aKOH MPSMOJUHEHHOTO0 PAaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETAa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHUe ODuHIITeHHA s doTodPdekTa,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPaHEHHUS HMITYJIbCa, 3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHUsI MacCOBOr0 uucia, moctyiatel bopa,
3aKOH PaJMOaKTUBHOIO pacmaja, Mpu 3TOM pa3indaTh CIOBECHYIO (DOPMYITHUPOBKY
3aKOHA4, €ro MaTeMaTH4YeCKOE BBIPAKECHUE U YCJIOBHS (IpaHUIBl, 00JacTH)
MPUMEHHUMOCTH,

OMpEeNIeNATh HAMIPABIEHUE BEKTOPA MHIYKIIMH MarHUTHOTO MOJISI TPOBOIHHUKA
C TOKOM, CUJIbI AmImiepa u cuibl JlopeHna,;

CTPOUTh M OMHUCHIBATH H300pa)K€HHE, CO3/aBAEMOE IUIOCKUM 3€pKajoM,
TOHKOU JIMH30M,

BBITIOJTHATh JKCIEPUMEHTHI M0 HCCIENOBaHUI0 (U3UYECKUX SIBICHUN W
MPOIIECCOB C HCIMOJB30BAHUEM MPSMBIX U KOCBEHHBIX H3MEPEHUH: MPU STOM
dbopmynupoBath npoOieMy/3agady ¢ THUNOTE3y Y4eOHOro HSKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEJIOKEHHOTO O0OpYyJO0BaHUs, MPOBOJAUTH OMNBIT U
(bopMyIUpPOBATH BHIBOJIBI;

OCYILECTBJISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYHH, TPU
ATOM BBIOMpPATh ONTUMAILHBIA CIIOCOO M3MEPEHHS U HUCIOIb30BaTh U3BECTHHIE
METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUI,

UCCIIEIOBATh 3aBUCUMOCTH (DU3WYECKUX BEIUYUH C HCIOJIb30BAaHUEM
NpSIMBIX HU3MEPEHUN: MpPU H3TOM KOHCTPYHUPOBATH YCTaHOBKY, (UKCHUPOBATH
pe3yAbTaThl MOJTYYEHHOW 3aBUCUMOCTH (U3WYECKUX BEIWYUH B BHUJAE TaOIHI] U
rpauKoOB, JIeJIaTh BBIBOJIBI MO pPe3yJibTaTaM MCCIICIOBAHMUS;

coOJro1aTh MpaBmiia 0E30MacHOr0 TpyAa MPU MPOBEACHUU UCCIEAOBAaHUN B
paMKax ydeOHOro JKCIEpUMEHTa, Yy4eOHO-UCCIEAOBATEIBCKOM U MPOEKTHOU
JEATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB U J1a0OPaTOPHOTO
o0opy10BaHUS;

pemath pacu€THBIE 3a7a4d C SBHO 3aJaHHOM (U3MYECKOM MOJENbIO,
UCIIONb3Ys (U3UUYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaIN3a YCIOBUS 3a/laun
BBIOMpaTh (PU3UYECKYI0 MOJEINb, BBLACIATh (DU3NUYECKUE BEIUYUHBI U (HOPMYIIHI,



HEOOXOoUMbIE JJisi €€ pEelIeHusl, TPOBOJUTHh PAcUEThl U OLICHUBATH PEATbHOCTH
MOJIYYE€HHOI'0 3HaYeHUs (PU3NUECKON BETUYNHBI;

pelaTh KaYeCTBEHHbBIC 3a/lau: BBICTPAUBATh JIOTUYECKH HENIPOTUBOPEUUBYIO
LEMOYKY PACCYXKICHUM C OMOpOM Ha M3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
(bu3ndecKue sIBJICHHUS,

UCIONB30BaTh  MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIC
MH(pOpPMAIIMOHHBIE TEXHOJIOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIpPETAIUN
U MpeJCTaBlieHus] y4eOHOU M HAyYHO-MOMYJISIpHONW MH(pOpPMAIUH, MOJYYSHHOU U3
Pa3IUYHBIX KICTOYHUKOB, KPUTHUECKU aHAIM3UPOBATH MOIydyaeMyr0 HH(HOpMaIIHIO;

OOBSCHATh TPUHIMUIBI JCHCTBUS MAalIWH, MNPUOOPOB U TEXHUYECKHUX
YCTPOUCTB, pa3nuyaTh yCJIOBUS UX 0€30MaCHOTO MCIOJIL30BaHUsl B MOBCEAHEBHOM
KU3HH,

MIPUBOJUTH MPUMEPHI BKJIAJIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIIECCOB OKPYXKAIOIIETO MHUpPa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOIb30BaTh TEOPETUYECKUE 3HAHMS MO (DU3MKE B MOBCEAHEBHOM >KU3HU
Juisi obecniedeHus: 0€30MacCHOCTU MPU OOpAIlIEHUH C MPUOOPAMHU U TEXHUYECKUMU
YCTpPOMCTBAMHU, AJISI COXPAHEHUS 370POBbSI U COOJIOJIEHHUS] HOPM SKOJIOTMYECKOI0
MOBEJICHUS B OKPYXAIOUIEN CPEJIE;

paboTaTh B TpYyINE C BHIMOJIHEHUEM pA3JIMUHBIX COLMAIBHBIX pOJIEH,
IJIAHUPOBATh pabOTy TPYIIbl, PaAlMOHATIBLHO pacHpeAessiTh OO0S3aHHOCTU U
IJIAHUPOBATH JIESITEILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJI€KBATHO OIEHUBATH
BKJIaJ] KQXJIOTO U3 YYACTHUKOB TPYIIIbI B PEIICHHE pacCMaTPUBAEMOM MPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnunuyectBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3iejioB U TeM uugposbie
Ne n/m P Kontposbnbie | IlpakTuueckune (uubp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
Pazgen 1. ®PU3UKA U METO/bI HAYYHOI'O ITIO3HAHUSA
Bbub6mmoreka [JOK
11 ®u3KKa 1 METObI HAYYHOI'O ITO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Htoro no paszneny 2
Paszgen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunemarika > https://m.edso00.ru/7f41bf72
bu6mmoreka [JOK
22 Aunamitka ! https://m.edso00.ru/7f41bf72
Bbu6moreka [JOK
2.3 3aKOHbBI COXPAHEHUS B MEXAHUKE 6 1 1 httns://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazgen 3. MOJIEKYJIAPHASA ®PU3UKA U TEPMO/IMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bubnmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
Bbub6mmoreka [JOK
32 OCHOBBI TEPMOAHHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 bubmuorexa [IOK

®da30BbI€ IEPEXOBI

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




Hroro no pasaeny

24

Paznen 4. QJIEKTPOANHAMUKA

bub6mmoreka [JOK
4.1 ueKTpocTaTika 10 https://m.edsoo.ru/7f41bf72
42 ITocTosiHHBIN AnneKTprudecKuil ToK. TokH B 12 bubmuorexa [IOK
' Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHUe pa3iesioB U TeM nugpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (achp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pazgen 1. SJIEKTPOJUHAMMUKA
MarauTHoe noJjie. DIeKTpoMarHuTHas bubmmoreka [JOK
1.1 11 1 3
WHIYKIUA https://m.edsoo.ru/7f41c97c
Hroro no pasaeny 11
Pazgen 2. KOJIEBAHUSI U BOJIHBI
91 MexaHn4ecKue U AJIeKTPOMarHUTHbIE 9 1 bubnmoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
99 MexaHn4yecKue 1 3JE€KTPOMarHUTHbIE 5 1 bubmmorexa [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
Bbu6nuoreka [JOK
2. 1
3 Onrritia 0 3 https://m.edsoo.ru/7f41c97c
Htoro no paszneny 24

Pasznea 3. OCHOBBI CHEIIMAJIbHONU TEOPUM OTHOCHUTEJIBHOCTH

31 OcCHOBBI crienuanbHOM TEOpUHN 4 1 bubmmoreka [JOK
' OTHOCHUTEILHOCTH https://m.edso00.ru/7f41c97¢
Hroro no pasaeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
Bbu6nuoreka [JOK
4.1 i
DIICMEHTHI KBAHTOBOH OTHKH 6 https://m.edso0.ru/7f41c97c




Bbu6nuoreka [HOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97¢c
Bbu6nuoreka [JOK
4.3 ATOMHOE 571p0 > https://m.edsoo.ru/7f41c97¢c
Hroro no pa3zneny 15

Paznen 5. JIEMEHTBI ACTPOHOMMUU U ACTPODPU3UKU

5.1 DeMeHTHl aCTPOHOMUU M aCTPOPHUIUKU 7 E:fi?;;fg;gg};fﬂcgk
Uroro no pazneny 7
Pa3gen 6. OBOBIIAIOILIEE TIOBTOPEHHUE

6.1 O6o0maromee MOBTOPEHUE 4 E’[Iffsj:j/ljr?wfgsigrcjﬁf4lc970
Hroro no pasaeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosnunuyectBo yacos JIEeKTPOHHBIE

Ne Hara uupposeie
Tema ypoxka KonTtpoabnsie | IIpakTnueckue

n/n Bcero u3ydeHusi | o0pa3zoBaTesbHbIE

padoThI padoThI
pecypchl
®dusuka — HayKa O IPUPOJE.
1 Ha o e Z of 211) i 1 bubmmoreka [JOK
YHBIE METO/IbI TO3HAHU
Y A https://m.edsoo.ru/ff0c32e2

OKPY>KaloIlIero Mupa
Poinb u MecTo (puzuku B

5 (dhopMUpOBaHUH COBPEMEHHOM 1 bubnmoreka [JOK
Hay4YHOU KapTHUHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOMN JeSTEIbHOCTH JIIOAEH
MexaHnueckoe JBUKECHUE.

3 OTHOCHUTEIIBHOCTh MEXaHHUYECKOTO 1 bubimmoreka [JOK
nerxkenus. [lepemenienne, CkopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMOIMHENHOE 1 bu6moteka [IOK
JIBHOKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE MTPSAMOJIMHEIHOE 1 bu6moteka [JOK
JIBHOKCHHE https://m.edsoo.ru/ff0c372e

6 CBoOoaHOe najeHue. Y cKopeHue 1 bubnmoreka [[OK
CBOOOJHOIO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneitHoe n1BuxkeHue.

7 I[EI/DKCHI/IG MaTepUaTLHON TOUKH T10 1 bubmoreia OK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipunnun otHOcUTeNnbHOCTH ["anumnest. 1 bubnmoreka [[OK




HNuepuunanbHble CUCTEMBI OTCUETA.
[Tepsriit 3ak0H HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca Tena. Cuna. [lpunuun

9 CYIIEpIIO3UINH CHII. BTopoii 3aKoH Brbmorexa LIOK
yrep H ' p . https://m.edsoo.ru/ffOc3be8
HeroToHa 17151 MaTepuanbHON TOYKU

10 Tpernii 3akon HetoToHa 115 bu6moteka [IOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMHUPHOro TAroreHus. Cuia

11 TspkecTu. [lepBas kocmuyeckas bubmorexa [IOK

P https://m.edsoo.ru/ffoc3d00
CKOpPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmoreka [[OK
Tela https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadduunent tpenusi.

13 Cuna czn ommefp?:{ npu BI/I)FI)CCHI/II/I bubmorexa [IOK

P puA https://m.edsoo.ru/ff0c3f76
TeNa B )KMJIKOCTU WIIU Ta3e
ITocTynaTenbHOE U BpalaTeabHOE

14 JBUKEHHE a0COIIOTHO TBEPAOTO TeEA. bubnmoreka [JOK
MowmenT cuibl. [lnedo cunel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHs TBEPIOIO Tela
NMiynsc MaTepuanbHOU TOYKH,

15 CUCTEMBI MaTEpUAJIbHBIX TOYEK. bu6moteka [IOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIyJbca. PeakTHBHOE IBUKEHUE
PaboTa 1 MOILIIHOCTh CHIIBI.

16 Kunernyeckas 3Heprusi MaTrepuajlbHON bu6moteka LIOK
touku. Teopema 00 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKOU dHEPIUu

17 [TorenuuanbHas sHEPIHUS. Bubmoreka [IOK




[ToTeHnmansHas YHEPTHs YIIPYTO
nepOpMUPOBAHHON MPYKUHBI.
[ToreHnmanpHas SHEPTHsl TeJIa BOIU3U
IIOBEPXHOCTH 3EMJIU

https://m.edsoo.ru/ff0c461a

18

[ToTeHnanbHble ¥ HENOTEHIMATBHBIC
cuiibl. CBA3b paboThHI
HEMOTEHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOW SHEPIHU CHCTEMBI Tell.
3aKOH COXpaHEHUS MEXaHUYECKOM
SHEPrun

Bbubmuoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGoparophas pabota
«HccnenoBanme cBsi3M pabOTHI CUIIBI C
M3MEHEHHEM MEXaHHUECKOW YHEPTUU
TeJa Ha MMPUMEPE PaCTKEHHS
PE3UHOBOTO KIyTa»

20

KonrponsHas pabota o teme
«Kunemaruka. /[nHamuka. 3aKOHBI
COXPaHEHUS B MEXaHHUKE»

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

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nsxkenue. Auddysus

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

22

Xapakrep ABUKEHUA U
B3aUMOJICICTBUS YaCTUL] BEIIECTBA.
Mogenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPABIX TEII

23

Macca monekyn. Konngyectso
BemtectBa. [loctositHHass ABoraapo

24

TenoBoe paBHOBecue. Temmeparypa




u e€ usmepenue. Illkana remneparyp
Lenbcus

WUneansusriii raz 8 MKT. OcHoBHOE

Bubmmoreka [IOK

25
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemMrepaTypa Kak Mepa

26 CpellHel KUHETUYECKON SHepruun bubnmoreka [[OK
JBUYKECHUS MOJIEKYJl. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona

27 3akoH JlanbToHa. ["'a30BbIe 3aKOHBI
JlaGoparophas pabota

28 «HccnenoBanue 3aBUCUMOCTH MEXIY
rnapameTpamMu COCTOSIHUS
Pa3pexKEHHOTO ra3za»

29 N3omnpornecchl B H€abHOM Tra3e u ux Bbubmoreka [IOK
rpaduyuecKoe npecTaBiIeHne https://m.edsoo.ru/ff0c570e
BnyTtpeHHss 3HEeprus
TEPMOJAMHAMUYECKON CUCTEMBI U

30 crocoOnI ¢€ n3MeHenus. KommuecTBo bubmmoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHH:Is https://m.edso0.ru/ff0c5952
SHEPrusi OJHOATOMHOIO UJICATHLHOTO
rasa

Bubmmoreka [IOK
31 Buns! Tenonepenaun
A pel https://m.edsoo.ru/ff0c5c36
VY enpHas TENIOEMKOCTh BELLECTBA.
32 KonmuecTBo TEMmI0TH pu bubmoreia HOK
P . https://m.edsoo.ru/ff0c5¢c36
Teruionepenaye. AauabaTHeIi mporece
33 IlepBrlii 3aKOH TEPMOJUHAMUKY U €TO bu6moteka [JOK

MNPUMCHCHUC K U30IIpoLecccamM

https://m.edsoo.ru/ffOc5efc




HeoOpaTiMocTh MporeccoB B

34 npuponae. Bropoii 3akon bubmoreia HOK
prpoze. P https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Mpunuun neiicteus u KI1/] TeroBoit Bubmoreka [IOK
MAallWHbI https://m.edsoo.ru/ff0c600a
36 [Muxn Kapno u ero KI1/]
37 DKosornyeckue npoodaemMbl
TEIIOPHEPTETHKU
38 Oo6o6marommii ypok «MolekysipHast bubnmoreka [[OK
¢uzuka. OCHOBBI TEPMOTUHAMUKI https://m.edso0.ru/ff0c6938
KonrponsHast pabota o teme
39 «Momnekynsapaas ¢puszrka. OCHOBBI bubmoreia LHOK
YIp ' https://m.edsoo.ru/ffoc6a50
TEPMOTUHAMUKI
40 [TapooOpazoBaHue U KOHICHCAITHS. bu6moteka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOGCOIIOTHAS M OTHOCHTEIbHAS
41 BJIAXHOCTh BO3yXxa. HackIleHHbIM bubmoreia HOK
AR - https://m.edsoo.ru/ffoc64d8
nap
TBépnoe teno. Kpucramnuueckue u
42 amopQHble Tena. AHU30TPONH bu6moteka [IOK
CBOMCTB KpucTa/IOB. JKujakue https://m.edsoo.ru/ff0c65f0
KpucTayibl. COBpEMEHHbBIE MaTePUAITBI
[TnaBneHre U KpUCTAIUTH3AITHS.
43 VYaenpHas TEIIOTA MJIABICHUS bubmorexa [IOK
s ' https://m.edsoo.ru/ffoc6708
Cybmumarus
44 VYpaBHeHHE TEIUIOBOrO OanaHca bubmorera LIOK

https://m.edsoo.ru/ff0c6820




OnexTpusanus Tel. JNeKTPUIeCKUil

45 3apsia. JIBa BUja 3IEKTPUUECKUX bubmoreia LOK
AL A p https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBomHMKHU, OUDIIEKTPUKU U
46 HCI))JI IPOBOIHUKU 3aK(I:H COXpaHEHUS buGmnorexa [IOK
YHpOBOA ' p https://m.edsoo.ru/ff0c6bcc
ANEKTPUIECKOTO 3apsaa
BsaumMmoaeiicTBue 3apsiioB. 3aKOH
47 K HOHaﬂTOqeqHBIﬁI;HgKT WYECKUI bubmorexa [IOK
Y ' p https://m.edsoo.ru/ffO0c6ce4
3apsin
Hanpsx€HHOCTB 31EKTPUYECKOrO
48 noJist. [IpyHIun cynepno3suuuu bu6moteka [IOK
JJIEKTPUYECKUX NoJeH. JInauu https://m.edsoo.ru/ffOc6df2
HaIPsKEHHOCTH
Pabora cui1 2eKTpoCcTaTHYeECKOro
49 nous. I[loren I/IaJIpPa3HOCTB bubmiorexa HOK
' tat. https://m.edsoo.ru/ff0c6f00
IIOTEHI[HAJIOB
IIpoBOAHUKH U TUDIEKTPUKA B
50 aniKT OCTAaTUYECKOM nolee bubmiorexa HOK
P ' https://m.edsoo.ru/ff0c7018
JlvdnexTpryueckas MpOHUIIAEMOCTh
Bubmuoreka [IOK
51 DaexkTpoéMrocTh. KoHaencaro
JICKTPOCMKOCTE. ROHACHCATOP https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD ILIOCKOT'O
52 KOH egcaTo a. DHEePrus 3apsKeHHOTO bubmiorexa HOK
A pa- p p https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 JlaGopatopnas pabota "M3mepenue
ANEKTPOEMKOCTH KOHZEHcaTopa'”
54 [IpuHUMI NEHCTBUA U IPUMEHECHHUE

KOHACHCATOPOB, KOMHUPOBAJIBLHOT'O




ammapara, CTpyHHOro IpuHTepa.
DneKkTpocTaTUyecKas 3aluTa.
3a3eMIIeHHE IIEKTPONPUOOPOB

55

DNEeKTpUUYECKUH TOK, YCIOBHUS €r0
cyuiectBoBaHus. [1oCTOSIHHBIN TOK.
Cuna toka. Hanpskenue.
Conporusnenue. 3akon Oma jist
y4acTKa Lenu

56

[TocnenoBarenbHOE, MApaIEIBLHOE,
CMEILIaHHOE COCIMHEHHE
npoBoIHUKOB. JIaGoparopHas paboTa
«M3ydyeHue cMeIaHHOro COeTUHEHUS
PE3UCTOPOB»

0.5

Bubmmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOITHOCTB AIIEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenna

Bubmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 15 IOJTHOM (3aMKHYTOM)
anekTpuueckoi nenu. Koporkoe
3ambIkanue. JlabopaTopHas pabora
«M3mepenne D/IC ncrounuka Toka u
€ro BHYTPEHHETO COIPOTUBIICHUS»

0.5

Bubmmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DNeKTpOHHAasi IPOBOJIUMOCTb TBEPABIX
METaIOB. 3aBUCUMOCTE
COMPOTHUBIICHUS METAJUIOB OT
Temreparypsl. CBEpXIPOBOAUMOCTD

60

DNEKTpUUYECKUI TOK B BAKyyMe.
CBoJiCTBa AJIEKTPOHHBIX ITyYKOB

61

[TomynpoBOAHUKH, NX COOCTBEHHAS U
IIpUMeCHast MpoBoguMocTb. CBOMCTBA

Bubmoreka [IOK
https://m.edsoo.ru/ff0c84ae




p—n-nepexoxa. IlomynpoBogHUKOBBIE

npubOpHI
DJEeKTPUUECKUI TOK B pacTBOpax M

62 pacIuiaBax 3J€KTPOJIUTOB. 1 bu6moteka [IOK
DNEeKTPOIIUTUYECKAS TUCCOLIUALIUS. https://m.edsoo.ru/ff0c82ba
DnexTponau3
DNEeKTpUYEeCKUil TOK B raszax.

63 CamoCTOsITeIbHBIN U 1 bubmmoreka [JOK
HECaMOCTOSTENbHBIN pa3psal. MoiHus. https://m.edsoo.ru/ffOc84ae
[lmazma
DnexkTpuuecKkue npudopsl U

64 YCTPOMCTBA U UX NMPAKTUUECKOE 1 bu6moteka [IOK
npuMeHenue. [IpaBuiia TeXHUKH https://m.edsoo.ru/ffOc86fc
6e3omacHoOCTH

65 O6o06maronmii ypok 1 bubnmoreka [[OK
«INEKTPOJAUHAMHKA https://m.edsoo.ru/ff0c88be
KonrponsHas pabota o teme
«Inexkrpocraruka. [locTosHHbIN

66 anekTpudeckuil Tok. Toku B 1 bubnmoreka [[OK
pasnuuHbIX cpenax» /Bcepoccuiickas https://m.edsoo.ru/ff0c8a8a
IpoBepoYHasi paboTa MpH MPOBEACHUU
Ha OyMa)XHOM HOCHTEJe

67 PesepBHbiit ypok. KoHTponbHast 1 bu6moteka [IOK
pabota o Teme "DneKTpoarHaMuKa' https://m.edsoo.ru/ffoc8c56

68 PezepBHblit ypok. O000maronuii ypok 1 bu6moreka [JOK
no Temam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KonnyectBo yacos JIEKTPOHHbBIE
Ne ara u BbI
n/n Tema ypoxa Bcero Kontpoabure | - Hpakririeckite i"iyqenml :)Iﬁl;bal;(())BaTeeHLHble
padoThI padoThI pecype
[TocTostHHBIE MArHUTHI U UX

1 B3auMoJeiicTBue. MarHuTHOE IIOJIE. 1 bu6mmoreka [JOK
Bektop MarHuTHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOM MHAYKIUU
MaruutHo€e noJie MPOBOIHHUKA C

9 ToKoM. OnbIT Dpcrena. 1 bubmuorexa LIOK
B3anmonencresue NpoBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabota «H3yueHue 1 1 bubmuorexa LIOK
MardHUTHOTO I10JIS KATYIIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
JleficTBMEe MAarHUTHOT'O TI0JIS Ha
IIPOBOAHMK ¢ TOKOM. Cuita Amnepa.

4 JlaGoparophas pabota 1 1 bubmuorexa LIOK
«HccnenoBanue neicTBUS https://m.edsoo.ru/ff0c9ac0
IIOCTOSIHHOT'O MarHuTa Ha PaMKy ¢
TOKOM»

JleficTBMEe MarHUTHOT'O TI0JIs Ha

5 JBYOKYIIYIOCS 3apSDKEHHYIO YacTHILy. 1 bubmuoreka LIOK
Cuna Jlopenna. Pabota cumbl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 OnekrpomMarHuTHas HHAyKus. [loTok 1

BEKTOpa MarHuTHou unaykuuu. 3/1C




MHAYKIHUH. 3aKOH 3JIEKTPOMarHuTHON
nHaykuun Gapanes

JlaGoparophas pabota
«HccnenoBanue aBiaeHUS
3JIEKTPOMArHUTHOM MHYKLIUK»

bubmmoreka [JOK
https://m.edsoo.ru/ff0cal50

NupykTuBHOCTE. SIBIeHuE
camonHaykiuu. J1C caMOMHAYKINH.
OHeprus MarHUTHOT'O NOJIsl KaTyILIKH C
TOKOM. DJIEKTPOMAarHuTHOE 10JIe

Bbub6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHUE: IIOCTOSIHHBIE MarHUTHI,
3JIEKTPOMATHUTBI, 3JIEKTPOIABUTATEb,
YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHII,
VMHyKLIMUOHHAs 11€4Yb

10

O0oOrarommit ypok «MarHuTHoe
noJie. DIIEKTPOMAarHUTHAST MH Y KITHSI»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonrponsHas pabota o teme
«MarnutHoe 1noue.
DNeKTpOMarHuTHas UHIYKIIHS»

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CBoOoIHBIE MEXaHUYECKUE
Kosiebanus. 'apMoHHUeCcKue
KosieOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHHH.
IIpeBpamienue sHepruu

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

13

JlaGoparopHas pabota
«HccnenoBanue 3aBUCUMOCTH
nepro/ia MajibIX KojeOaHHii rpy3a Ha
HUTH OT JUIMHBI HUTH U MacChl Tpy3a»




14

Koneb6arenbhelii KoHTYp. CBOOOAHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHHs B
UACTbHOM KO0Je0aTeTbHOM KOHTYPE.
AHaJIOTUsl MEXy MEXaHUUECKUMU U
3JIEKTPOMArHUTHBIMU KOJICOaHUSAMU

bub6mmoreka [JOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXpaHEHHUs PHEPTUU B HCATbHOM
KosiebaTeIbHOM KOHTYpe

Bbubmmoreka [JOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBienue o 3aTyxarnmx
KoseOaHusX. BeIHYXIeHHBIC
MexaHn4ecKHe KoeOanus. Pe3oHaxc.
BriHyKI€HHBIE DJIEKTPOMAarHUTHbBIE
KoaeOaHus

Bbub6mmoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblil Tok. CHHYCOMIAIbHBIN
MEpEMEHHBIN TOK. MOILIHOCTH
MIEPEMEHHOI0 TOKAa. AMIIITUTYJHOE U
JNEUCTBYIOLIEE 3HAUEHHUE CHIIBI TOKA U
HaIpsDKEHUs

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBoactao,
nepeaaya u norpedieHue
JJIEKTPUYECKOU SHEPTUU

19

YCTpONCTBO U IPAKTUYECKOE
IIPUMEHEHHUE JJIEKTPUYECKOr0 3BOHKA,
reHeparopa epeMeHHOro TOKa,
JIMHUU 3JIEKTpoIepesad

bubmmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOrM4eCKHe PUCKHU IIPU
MIPOM3BO/ICTBE DIIEKTPOIHEPTHH.
Kynbrypa ucnons3oBaHus




AJEKTPOIHEPTUH B TOBCEHEBHOM
KU3HU

Mexanuueckue BOITHbBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopoctb

Bbu6mmoreka [JOK

21
paclIpoCTpaHEeHHs U JIUHA BOJIHBIL. https://m.edsoo.ru/ffOccas54
[ToniepeyHslie U MPOAOIBbHBIE BOJIHBI
99 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTh bubnmoreka [JOK
3ByKa. BeicoTta ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DJNEeKTPOMarHUTHBIE BOJHBI, UX
23 cBOICcTBa 1 cCKOpocTh. [1Ikama bubmmorexa [JOK
P ' https://m.edsoo.ru/ffOccfe0
3JIEKTPOMAarHUTHBIX BOJIH
[TpuHIUTIB PAMOCBSI3U U
24 TeneBueHus. Pa3BuTte cpencTs
cBs13u. Pagmosiokanus
o5 KonrponsHas padora «Konebanus u bubmuorexa [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE pacIpOCTpaHEHUE
26 CBETa B OJJTHOPOJHOM Cpejie. bubnmoreka [JOK
ToueuHsblil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CcBeTa
OTtpaxkeHue cBeTa. 3aKOHbI
27 oTpakeHus csera. Iloctpoenue bubmmorexa [IOK
p L p https://m.edsoo.ru/ffocd4e0
n300pakeHMi B TUIOCKOM 3epKaJie
IIpenomienue ceera. [lonnoe
28 BHYTpEHHee oTpaxeHue. IIpenenbHbii bubmuorexa LIOK
YIOJI IOJTHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHUS
29 JlaboparopHas pabota «M3mepenue bubnmoreka [JOK




MMOKa3aTeyid IMpECJIOMIICHUS CTCKIIA»

https://m.edsoo.ru/ffOcd67a

JIunssl. [TocTpoenue n3o0paxeHuii B

30 nuH3e. DopMmyra TOHKOM TUH3EI bubmorexa LIOK
+ PPy ' https://m.edsoo.ru/ffOcddle
YBenuueHue JuH3bI
JlaGoparophas pabota
31 «HccnenoBanue CBOMCTB
M300paKeHUI B TMH3AX»
Hucnepcus cBera. CloXHBIN COCTaB
32 6enoro csera. Lger. JlaboparopHast
pabota «HabmoneHue nucnepcun
CBETa»
33 Wntepdepennus cera. Judpakiums bubmuorexa [IOK
cera. JludpakunonHas pemérka https://m.edsoo.ru/ff0ced22
34 IlonepeyHOCTh CBETOBBIX BOJIH. bubmuorexa [IOK
[Tonsipusanusa ceera https://m.edsoo.ru/ffOcf02e
35 Onrtryeckre NpuOOPHI U YCTPOUCTBA U
yCIIOBHS UX 0€301acHOr0 MPUMEHEHUS
['paHu1IbI TPUMEHUMOCTH
36 KJIJacCU4eCcKOoi MexaHuku. [locTymnarsl bubmuorexa LIOK
CIIELIMATIbHOM TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIBHOCTH
OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH.
37 3ameyIeHHe BPEMEHU U COKpallleHHE bubmorexa LIOK
P P https://m.edsoo.ru/ffOcfa42
JUTAHBI
DHEprust U UMITYJIbC PEISATUBUCTCKOM
38 yacTUIbl. CBSA3b MAcCChl C SHEPTUEH U bubmorexa LIOK
' P https://m.edsoo.ru/ffOcfc68
UMIIYJIbCOM. DHEPTus MOKOs
39 KonTponpHas padora «Onruka. bubnmorexa [JOK




OcHOBBI cHenMaNbHOM Teopun
OTHOCHUTEJIBHOCTH»

https://m.edsoo.ru/ffOcf6f0

®oronsl. ®opmyna [1nanka. Dueprus

bu6mmoreka [JOK

4
0 U UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEN0BAaHUE 56 1TOK
noImoTeKa
41 . A.T.
boroopexra. OmbiTr https://m.edsoo.ru/ffOcffc4
CroneroBa
3akousl hoToddhdekra. YpaBHEHUE
42 QﬁHmTegI)Ha H(I;)Iq)q)oma(b;ema bubmorexa LIOK
A ' https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» gorodddexra
JaBnenue cBeta. OnwiThl [1. H.
43 JleGeneBa. XMMHYECKOE NEHCTBUE bubmnorexa [JOK
ACBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
MPAKTUYECKOE PUMEHEHHE!
44
¢dorosnemeHT, GOTOAATUHK,
CONTHEeYHas Oarapesi, CBETOUOT
45 Pemenue 3aga4 mo reme «DJI€MEHTBI bubmuoreka [JOK
KBAHTOBOH OIITUKU» https://m.edsoo.ru/ff0d0302
Mogens atoma ToMmcoHa. OMBITEH
46 Pesepdopaa no paccesHuIo 0-4yacTtu bubmorexa LIOK
PROPA p t https://m.edsoo.ru/ff0d091a
[Imanerapnas Moaenp aroMa
Bbu6mmorexa [JOK
47 I1 b
OCTYIATEL HOpa https://m.edsoo.ru/ff0d0afa
WNznyuenne u nornomenne GOTOHOB
48 I I/I};'[e exome aTOMellu co H(()ll)“O OBHSI bubmnorexa [JOK
p pexo . A yp https://m.edsoo.ru/ff0d0afa
SHEPruM Ha Apyroi. Buasl ciekTpos
49 BonHoBbie cBolicTBa yacTuil. BosHbI bubmuoreka [JOK




ne bpoins. KopnyckyssipHo-
BOJIHOBOH nyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YEHUE

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE paIMOAKTUBHOCTH. OTBITHI
Pesepdopna mo onpeaeneHuio cocraBa
PaAMOAKTUBHOIO U3TyUYEHUs

Bbubmmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CoiictBa anbpa-, 6era-, ramMmma-
u3iydeHus. BiusHue
paZiOaKTUBHOCTH Ha )KUBBIE
OpraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbga-pacna.
DNEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnaz. I'aMma-usiydeHue

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cB3U HYKJIOHOB B SIIpE.
SAnepHble peakuuu. AnepHelit
peakrop. [Ipo0iembl, MepCrneKTHBHI,
JKOJIOTUYECKUE ACIIEKTHI IEPHOU
JHEPreTUKU

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

54

OnemeHTapHble YacTULbl. OTKpPBITHE
MO3UTpOHA. MeTo/ bl HaOMI0IeHUS U
pErucTpanyy 1EMEHTAPHBIX YaCTHII.
Kpyrasiii cton «@yHnaMeHTaIbHbIE
B3auMoeiicTBusd. EqUHCTBO
(bu3NYeCKOil KapTHHBI MUPa»

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

55

Dtarbl pa3BUTHS ACTPOHOMUH.
[IpukiagHoe ¥ MEPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMHUH. Bun




3BE31HOTO HeOa. Co3Be3us, ipKue
3BE3bI, IUIAHETHI, UX BUJIUMOE
JABUIXKXCHUC. ComnHeunas cucremMa

56

Connue. ConHeuHasi akTUBHOCTb.
Ncrounuk sHeprun CosHua u 3BE371

57

3BE3/1bl, UX OCHOBHBIE
XapaKTEePUCTUKH. 3BE3/1bI IIIaBHOU
nocJjieI0BaTeabHOCTU. BHyTpeHHee
cTpoeHue 3BE311. COBpEMEHHBIE
IIPEJICTaBICHUSI O IIPOMCXOXKICHUU U
sBosonnu CosHIa U 3BE37

58

Muneunsiii [Iyte — Hama I'anakruka.
ITonoxenue n aBmxenne ConHua B
lNanakruke. ['anaktuku. Y€pHeie
JBIPBI B IAPAX rajJakTUK

59

Bcenennas. Pa3beranue ramnakTuk.
Teopus bosboro B3psIBa.
PenukroBoe n3nyyeHue.
Meraranaktuka

60

Heperennsie mpobaemMbl acCTpOHOMUHU

61

KontponpHast pabota «DIIeMEeHTBI
aCTPOHOMMH U aCTPODUIUKI»

62

Ob6o0mmaronuit ypok. Ponb ¢pusmnku u
aCTPOHOMUHU B IKOHOMHUYECKOH,
TEXHOJIOTUYECKOM, COLIMAIbHOM 1
ATUYECKOH cdepax NesTeTbHOCTH
YyeJIOBeKa

63

Oo6o6matomuit ypok. Pons 1 Mecto




($U3MKU ¥ aCTPOHOMUU B
COBPEMEHHOM HAYyYHOU KapTUHE MUpa

64

O6o06maronuii ypok. Ponb
¢usnueckoii Teopuu B HopMUpOBaHUH
NpeACTaBICHUN 0 Ppu3nyecKoi
KapTUHE MUpa

65

Oo6o6maromuii ypok. Mecro
¢u3nvecKoil KapTHHBI MHpa B 001IEM
psly COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEICTABICHHUH O IPUPOJIE

66

PesepBHbIil ypok. MarautHoe 1noe.
DneKTpOMarHuTHast UHIAYKIHUS

67

PesepBHbiii ypok. Ontuka. OCHOBBI
CIIELMAJIbHON TEOpUU
OTHOCUTEIIBHOCTH

68

Pesepunsiit ypok. KBanToBas ¢pusmka.
DneMeHTBl aCTPOHOMUU U
acTpo(U3HUKH

Bbub6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBS3BATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

» ®uswuka, 10 xinacc/ Mskumes I'.51., byxoies b.b., Cotckuit H.H.; mox
penakuueit [TapdpentreBoii H.A. AknimonepHoe obmiectBo «M3aaTenbcTBO

«IIpocsemenue»

METOIANUYECKHUE MATEPHUAJIBI JISA YYUTEJIA
®uszuka. Pabouune nmporpammsl. [IpeaMerHas nuHus y4eOHUKOB CEpUU
«Kmaccuaeckuit kype». 10-11 kmaccsr : yue6. mocobue st

o0meo0pasoBar. opranusanuii/ A.B. [llaraauna. — M. : IIpocBernicHue,

2019.-81c

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
UHTEPHET

bu6mmotexa [IOK https://m.edsoo.ru/ff0c223e

2. Poccuiickast aiekTponHas mkosa: https://resh.edu.ru/

3. Mos mikona: https://myschool.edu.ru/

4. O6pa3zoBaTenbHbIN OPTAI JJIs1 MOATOTOBKHU K FOCY1apCTBEHHOM

UTOTOBOM artectaiuu no ¢uszuke. Pexum gocrtyna:

https://ege.sdamgia.ru/, https://oge.sdamgia.ru/.

5. Caiit ®I'bHY «®enepanbHblii MHCTUTYT MEIarOrMU€CKUX U3MEPEHUI».

Pexum noctyna: https://fipi.ru/.



6. Yuurenabckuit moprail. MeToaudecKkue MaTepuaibl o (Gu3nuKe 1
actponomuu https://www.uchportal.ru/load/38

7. Bce o Hayke B MockoBckux mkonax http://nauka.mosmetod.ru/

8. MHTepakTuBHBIE TabOpaTopHBIe PadbOTHI MO (pHr3UKe
http://seninvg07.narod.ru/004_fiz_lab.htm

9. ®usnueckuii kinacc. dusuka s CTAPIMIEKIACCHUKOB U HE TOJIBKO.
https://fizclass.ru/

10. O0pa3oBarenpHas sKkocucTeMa B3nanus https://vznaniya.ru/

11. MMomuTexundyeckuit mysei https://polymus.ru/

12. T'ocynapcTBeHHbIN My3eit kocMoHaBTHKY UM. K. 3. [lnonkoBckoro.
Bupryansnsie nporynku https://gmik.ru/fotovideo3d/virtualnyiy-tur/

13. My3eit KOCMOHAaBTHKHU. BUpTyanbHas SKCKypCHs
https://russia360.travel/thingsto-do/msk/Museums_gall/memorialnyy-muzey-
kosmonavtiki/

14. buodwusuka https://postnauka.org/themes/biofizika

15. HekommepuecKkuii Hay4YHO-TOMYJISPHBINA MPOEKT «DJIEMEHTHI O0IBIION
Hayku» https://elementy.ru/

16. bubnroTeka KHAT 10 MOMYJIIPHON JIEMEHTAPHOU (U3HKE
https://eqworld.ipmnet.ru/ru/library/physics/elementary.htm

17. DnexkTpoHHbIN y4eOHUK 110 (HU3UKE

https://www.physbook.ru/index.php/PhysBook:%D0%AD%D0%BB%D0%B5%
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18. ®usuka B mkose. Pucynku o ¢usuke http://markx.narod.ru/pic/

19. ApxuB xypHana «Hayka u sxu3ab» https://www.nkj.ru/archive/

20. Bes dusuxka http://wwwe.all-fizika.com/article/index.php?id_article=110

21. BuptyanpHblii My3eil (U3NIECKOT0 000pYy10BAHUS
My3elHoneaarornueckoro kommiekca «®enukc» https://fiz-muz-spb.ucoz.net/
22. Ceepx3anava. Caiit misa yaurenerdusuku. http://sverh-
zadacha.ucoz.ru/index/0-9

23. «®U3TEX pernonam» https://os.mipt.ru/#/






