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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUM K pe3ybTaTam
OCBOGHHUSI OCHOBHOW 00Opa30BaTeNbHOUN MporpaMmsbl, npenctraBieHHbIX B OI'OC
COO, a Takxke c yu€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIIUMA TpernojiaBanusi yyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoi Odenepanuu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
uxX (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusamM GI'OC COO k nmiaaHupyeMbiM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOy4EHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peah3allMi MEXIPEIMETHbIX CBs3el (U3UKH C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMU IpeIMEeTaMu. B Hell onpenesnsatoTcsi OCHOBHbBIE
ey u3yuyeHus (U3UKN Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IJIaHUPYEMbIe
pe3ynbTaTthl  OCBOGHMsSI Kypca (U3MKHU: JIMYHOCTHBIE, METANpEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (PU3HKU Ha 6a30BOM ypOBHE, B

TOM YHCJIE NIPEIMETHBIE PE3YyJIbTAThl IO roJjaM 00yUeHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» Mo rojgam o0yuyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpysxkaromniem mupe. UIKoabHBIN Kypc GU3NKH — CHCTEMOOOpa3yomuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB W SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomued. Mcmosb3oBaHME W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT  XapakTep M pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTUI B c(pepe IHEPreTHKHU, TPAHCIIOPTa, OCBOCHHS KOCMOCA,
MOJIyYEHUS] HOBBIX MATEPHAJIOB C 33JaHHBIMU CBOMCTBaMU W Apyrux. M3yuenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydyaromuxcs, B (OpMUPOBAHHE YMEHHI NPUMEHSATh HAyYHBIA METOJ
MO3HAHUS NPU BBINOJIHEHUN UMHU YYEOHBIX UCCIIEIOBAHUIA.

B ocHOBY kypca pusuku 111 ypoBHS CpeHETO 0011er0 00pa30BaHUsI TTOJIOKEH
pAA MW, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHLUIIBI €70 TOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCA JIOTUYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHOMN (DU3UKH.



Hoesa cenepanuzayuu. B cooTBeTCTBUM € HeW MaTepuan Kypca (puU3MKu
0o0benMHEH BOKpPYr (¢u3sndeckux Teopuil. Bemymum B Kypce sBIseTCS
dbopMupOBaHUE TPENCTABICHUA O CTPYKTYpPHBIX YPOBHSIX MaTEpHH, BEIIECTBE H
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (U3MUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(Gu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU TTpoOIeMaMHu.

Hoes npuxnaonoti nanpasnennocmu. Kypc GU3uKu rnpesamnonaraet 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUM M3YUYEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYXKIEHUS
po0JIeEM pallMOHATIBHOTO MPUPOIOOIb30BAHUS U HKOJIOTMYECKON 0€30MMacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOEHUsI PU3NYECKON TeOpuH, posid PyHIaMEHTAIBHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPECTABICHUAX O IPUPO/JIE, IPAaHULAX IPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOILIECCOB).

CHCTeMHO-AESATENbHOCTHBIN TOJX0 B Kypce (DM3MKU pean3yeTcsl MpPexie
BCEro 3a CYET OpPraHM3alliM SKCIEPUMEHTAILHON AESITETbHOCTH 00YyYarommnXcs.
J1i1st 6a30BOT0 YpOBHS Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpamme
no (usuke 0ObEIUHEHBI B OOIIMKA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bbljenenre B yKazaHHOM MepeyHe Ja0OpaTOpHBIX padOT, MPOBOAMMBIX IS
KOHTPOJISL U OLIEHKH, OCYLIECTBIIIETCS yYaCTHUKaMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM OO0ECTeunBaeTCsl OBJAJCHHWE OOYyYarONMMHCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCIEAOBAHUS 3aBUCUMOCTECH (U3NYECKUX BEIHYWH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHUE yIeseTCsl PEIICHUI0 PACUETHBIX M KAUeCTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nYecKol MOZENbI0, TO3BOJIAIOIIME TPUMEHSATh W3YYCHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OIHOrO paszfena Kypca, TaKk U HUHTErpUpys 3HAHUS W3
pa3HbIX pasnaesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHUM U TPOLECCOB B OKpYKarouien
KU3HH, TpeOyromue BbhIOOpa (U3UYECKOW MOAENU IS CUTYyalMd MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBuu ¢ TpedoBanusimu @I'OC COO k maTepraabHO-TEXHUUECKOMY
o0ecrniedyeHn0 y4eOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKH Ha ypOBHE
cpenHero ooOmero oOpa3oBaHUs JIOJDKEH H3YydaTbCsl B YCJIOBUAX IPEIMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUAX HWHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTe HpU3MKHU AOHKHO OBITH HEOOXOIUMOE
JabopaTtopHoe 0O0OpyIOBaHME [Js1 BBIMOJTHEHHUS YKa3aHHBIX B IMpPOTpamMme IO
¢$u3MKe YICHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYI0BaHHUE.

JemoHCTpanimoHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUH C
OPUHIIMIIOM MUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAaHMSI  W3yYaeMbIX SIBJICHMA ©  TPOIECCOB, OMIMPUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHHYECKUX HPAKTHUYECKUX pPadoT
dopMupyeTcss B BUJE€ TEMAaTUYECKUX KOMIUIEKTOB U 0OECIEeYMBAaEeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX OOydJamomuxcs. TemaTHuecKue KOMIUICKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOPHUi.

OCHOBHBIMU LIENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYYaroIIMXCS K HayIHOMY
W3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE NMO3HaHUs U (HOPMUPOBAHUE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

o (opMHpOBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3yIbTaTa H3yueHHUs] OCHOB
CTpOCHHMSI MaTepHH U (HyHIAMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (opMupoBaHHE YMEHUU OOBSCHATH SBJICHUS C HCIOJIb30BAHUEM
bu3znyecKuX 3HaHUIM U HAYYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE MPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJOTHIA.

JlocTrkeHrne 3TUX I1enei 00ecrednBaeTCsl pElIeHHeM CIEeIyIONX 3a71ad B

mpoliecce u3yueHus Kypca (U3uKy Ha ypPOBHE CPEHETO O0Iero o0pa3oBaHuUs:

e TMpuoOpeTEeHNEe CUCTEMbI 3HAaHUH 00 00X (PU3HUECKIX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHHWKY, MOJICKYJSIPHYIO (HU3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (PU3UKY M DJIEMEHTHI acTPO(PHU3UKY;

e (dopMupoBaHHE YMEHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS Ui
OOBsICHEHHUsI (PU3MYECKHX SBJICHUM B TNpUpOae M JJId TPUHATHA
MIPAKTUYECKUX PELICHUH B IIOBCEIHEBHOMW KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs pa3IMYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3zanue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIIUIOB JIEUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUS U IMPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTEpIpeTanuu UHGOpMAaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCJIOBHM HJIsi pa3BUTHS YMEHHUI MPOEKTHO-KUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus otBojuTcs 136 yacos: B 10 kinacce — 68 yacoB (2 yaca B HE/EINIO), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipensaraemplii B mporpamMMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JENAaeT BHIOOP
IpOBeNECHUsT J1a0OpPaTOPHBIX PAbOT M OMNBITOB C YYETOM HHIWMBHYATbHBIX
0COOEHHOCTEM 00yUarOIUXCH.



COAEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HayuHble MeTOIbl MO3HAHUS OKPYKAIOIIETrO
Mupa. PoJb 3KciepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. DKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUHU. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHOM HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIBHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE ABMkKeHHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMelIeCHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpusonuHeitHoe nBrukeHue. J[BUKeHrne MaTeprualibHOM TOYKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTIJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[lepuon u yactora obparieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIB>)KECHUE CHAPSIOB, LICMIHbIC U PEMEHHBIC MEpeIayuu.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3ayXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenune ycKopeHusi CBOOOIHOTO Ma/ICHMUS.

Hamnpagiienue cKopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomoi

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEACICHUS MTHOBEHHOM
CKOPOCTH.

HccnepoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHHM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydenne NBUKEHNUS [IapUKa B BI3KOU JKHIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
NuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cuil. Bropoi 3akon HeroToHa 11t
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MaTepranbHbBIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxkeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIa B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHHE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cumbl. YcnoBus
paBHOBECHUSA TBEPIAOIO TEA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akoH HerotoHa.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiepopmaruu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHEHHME CUJT TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBust paBHOBECHUs TBEPAOTO TeJa. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopmusvie padbomul

Nzyuenue aBmxeHust Opycka 1Mo HaKJIOHHOW TJIOCKOCTH.



HccnenoBanrie 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOpMaIIHH.

HUccnepoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coXpaneHus 6 MexaHuKe

NmMnynbc MaTtepualibHOW TOYKM (Tena), CUCTEMbl MATEpUATIbHBIX TOYEK.
NMnynbe cullbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTruBHOE IBMXKEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN SHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTenuuanbHas SHEPTUs yIpyro
nehopMupoBaHHON NPy KUHBL. [ToTeHIIMaNbHAS SHEPTHs Tea BOJIM3H MOBEPXHOCTU
3emun.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBsi3b  pabOTHI
HEMOTEHIIMAIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOU IHEPTUU CUCTEMBI TeJl. 3aKOH
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuyeckne ycTpoilCTBA M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexoa MOTEHIIUATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasSTHUKOB.

HccnenoBanne cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS HU
B3aMMOJECUCTBUS 4YacTULl BemlecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyl. KonudectBo BemectBa. [locTosiHHas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUH HACaNbHOrO ra3za. AOCOJIIOTHas TeMmmepaTypa Kak Mepa
CpeIHEl KWHETUYECKOW SHEpruu TEIUIOBOro JBMKEHHMsS uactul] rasa. [llkana
temnepatyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OoapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JIUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnpiThl 10 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIask IPUPOY AABIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUTIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS HCAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMITEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmooOuHamMuKu

TepmonnHamuueckass cucrema. BHYTpEHHsAST 3HEpPruss TEPMOJIMHAMHUYECKOU
CUCTEMBI U CTIOCcO0bI €€ n3mMeHeHus. KonnuecTBo TermioTel U pabota. BHyTpeHH:s
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAs TEIIOEMKOCTh BEIIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtumMocTh IPOLIECCOB B IPUPO/IE.

TennoBble  MamwmHbl.  [IpuHOUNBI ~ AEHCTBUS  TEIJIOBBIX  MAllWH.
[IpeoOpa3zoBanusi SHEpPruM B TEIUIOBBIX MamuHax. KoadduimeHnt monae3Horo
nericTBus TemuioBod MmammHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOTro
JNEUCTBUS. DKOJIOTMUYECKUE MPOOIEMbl TEIIOIHEPTETUKH.



TexHu4ecKue yCTpPOWCTBA W NPAKTUYECKOE IMPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3JyXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

OnbeIT N0 a1abaTHOMY PACIIMPEHUIO BO31yXa (OTBIT C BO3AYUIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepenne yaenbHOou TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éeujecmea. Pazosvie nepexoowvl

[TapooOpazoBanue u koHxaeHcauus. Mcnapenue u kuneHue. AOCONIOTHAs U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HachllmieHHBbI map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUS OT JTABJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdusie Tena. AHU30TPOIUS CBOIMCTB
kpucramwioB. JKunkue xpucramwisl. CoBpeMeHHble Marepuaibl. IlnaBieHue u
KpUCTAJUIM3alus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

YpaBHeHuUE TEMI0BOTO OaiaHca.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETpP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU IOJIYyYEHUS] COBPEMEHHBIX MAaTEpPUAJIOB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenue npy NnoHM>KEHHOM JJaBJICHUU.

CriocoObI M3MepeHus BIaXKHOCTH.

Habmronenue HarpeBaHust U MJIaBJI€HUS KPUCTAJUIMYECKOTO BEIIECTBa.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepeHre OTHOCUTENbHOM BIAKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnexTpuzanus Ten. JNeKTpUIecKuil 3aps. J[Ba BU1a 3JEKTPUUECKUX 3apsI0B.
[IpoBOHMKM,  JMAJAEKTPUKM M TOJYIPOBOJHUKH. 3aKOH  COXPAHEHHMS
AIIEKTPUYECKOTO0 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUI 3apsia.
Onextpuueckoe mnojne. Hampsok€HHOCTh snekTpuueckoro mnosd.  [IpuHumn



CYNEPIIO3ULIUH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
TIOJISL.

PaGoTa cun anekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOR.
[IpOBOAHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUYECKOM Toisie. [lusnexkrpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOTO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTpPyHHbBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3auMopeiicTBUE HA3JIEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMDIIEKTPHUKY B AJIEKTPOCTATUYECKOM TTOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOLIAAH
IUIACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUUYECKON ITPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOTO0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

ONEKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsbxenune. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNUE ITPOBOIHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTPOABUKYILAS CUJIa U BHYTPEHHEE CONPOTUBIICHUE HCTOYHHMKA TOKA.
3akon Oma i1 oJaHOM (3aMKHYTOM) 3JIeKTpudeckoi nenu. KopoTkoe 3aMbIKaHUE.

OneKTpoHHass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
COMPOTHUBJICHUS] METAIIOB OT TeMrepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToynmpOBOHUKH. CoOcTBeHHas " IpUMECHass  MPOBOAUMOCTD
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBbIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALMS. DIEKTPOIIU3.



OnekTpuueckuid TOK B Tra3zax. CaMOCTOSITEIbHBIA M HECaMOCTOSATENIbHBIN
paspsa. Monnus. [1nazma.

TexHHu4ecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIH JAHO/I,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIN IUO/, TAIbBAHUKA.

Jlemoncmpayuu

N3MepeHne CUiTbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHe JIEKTPOIABHKYIIEH cwibl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXaA.

OOHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusvie padomul

N3yuyeHnue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MexknpeaMeTHbIe CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce ocyllecTBISIETCS C
y4€TOM COJEpKAaTEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (hakT, runores3a, (Qunueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX POEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBBIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra3oB,



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOIMTUYECKAS  JAMCCOLMALMA,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBas TypOuHa, OBITOBOW XOJOIUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBII MIPUHTED, AJIEKTPOHArPEBATEIbHBIE npuodopkI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, raJbBAHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBME NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarauTHOM MHAYKUWHA. [I[pHHIMI Cyneprno3nny MarHUTHBIX MOJIEH.
Jluvann MarHuTHOW WHAYKIMU. KapTWHa JMHWUNA MAarHUTHOM WHIAYKLIHMM I10JIS
MOCTOSTHHBIX MAarHUTOB.

MarautHOoe T10J€ TIPOBOJHHMKA C TOKOM. KapTuHa JIMHUN WHIYKUWH
MarHuTHOTO TOJI JUIMHHOTO MPSMOIrO IMPOBOJHHKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHMKA, KAaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaecTBre mpoOBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib U HalpaBlieHHE. J[BUXKEHNE 3apSAKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopeniia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHAYKUUU. OJIEKTPOABIDKYLIAs Cujia HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykunu dapanes.

BuxpeBoe »siekTpuyeckoe TmoJsie. OJIEKTPOJABIKYIIAS CUla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CAMOMHIYKIMHU. OJIEKTPOJBIXKYILAS  CuUJa
CaMOMHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuueckue yCTpoWcTBa M MPAKTUYECKOE TNPUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHAKM MHAYKUWMYA MarHATHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHia Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKINH.

[TpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WUHTYKUIUU.

Pa3zgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KO1e0AHUA

KonebarenpHast cuctema. CBoOOAHBIE  MEXAaHMYECKHE  KOJIe€OaHMU.
["apmonnyeckue konebanus. [lepuon, wacrora, amrumtyaa u ¢dasza KoJieOaHUI.
[IpyXrHHBIN MasTHUK. MaremMaTu4eCKuil MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu Npy raApMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHUYEeCKUMU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXarolmux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIEC 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennplii TOK. CHUHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
DHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE JJIEKTpodHepruu. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckre yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNnbHOM CUCTEMBbl (MIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



HaOnronenue 3atyxaromux KojaeOaHuu.

HccnenoBanre CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CBOOOHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUS.

OcnuorpaMMsl (3aBUCUMOCTH CHJIBI TOKA M HaIIPSDKEHUSI OT BPEMEHHU) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBATENIbHOM COEIMHEHHH pE3HCTOpa, KaTyIIKU
VMHIYKTUBHOCTH M KOHJAECHCATOPA.

Monenb TMHUY 3JIEKTPONEpEIayu.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KoJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl Ipy3a.

HccenenoBanre MEPEMEHHOTO TOKA B LIEMU U3 NIOCIIEA0BATENBHO COCTMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUsS pacnpocTpaHeHus. I[lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. [lomepeuHble W TPOJOJIBHBIE BOJIHBI.
WnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3YyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexkrpomarauTHoi BoiHe. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepennus. CKOpoCcTb 37€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€KTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguOCBs3U U TeNEeBUACHUSA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEIbl.

TexHru4ecKue yYCTpONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJbTPa3BYKOBas [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneGmromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGntonenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habmronenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW U
4acTOTOW KoJieOaHuH.



HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXEHUE, TPETOMIICHHE,
noJisipu3anus, 1udpaxius, HHTephepeHIINs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHHOE pacIpoCTpaHEHUE CBETA B
ogHOpoaHOU cpene. JIyu cBera. ToueuHblli ICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3oOpaxxeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHblil yroa MNOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

Cobuparomiyie 1 paccerBarolye TuH3bl. ToHkas TnH3a. DOKyCcHOE pacCTosIHUE
U omnTHYecKas cuiia TOHKOM JuH3bI. [locTpoeHne n3o0pakeHuil B COOUpAIOIIUX U
paccenBarOmMX JuH3ax. DopMyia TOHKOU JIMH3bI. Y BETMYEHUE, JaBAEMOE JINH30.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEP(EPEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas peméTka. YcIoBuUe HaOMIOACHUS
[VIABHBIX ~MaKCUMYMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIMOHHYIO PEHIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOIN, TEJIEeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS peléTKa, MOJSIPOUSI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpAaHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTtuyeckue mpruodopkl.

[TonHOE BHYyTpeHHEE OTpakeHUE. Moellb CBETOBOA.

HccnenoBanre CBONCTB U300paKEHU B JTMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6mronenne naTepdepeHIy CBEeTA.

Hab6mronenune nudpakxium ceera.

HaGmronenue nucnepcuu cBera.

[TonydeHnue ciekTpa ¢ MOMOIILIO PU3MBI.

[Toyyenue ciekTpa ¢ MOMOIIBI0 AUGPAKIUOHHON PEIIETKY.

HabGnronenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3MmepeHne nokasaress npesioMJIeHUs CTEKIIA.



HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH

[ paHUIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuanbHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJIA CKOPOCTH CBETa B BAaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKpAIlCHUE
JUTVHBI.

OHeprus 1 UMIYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs3b MacChl C JHEPIUEN U UMITYJIbCOM PEIIATUBUCTCKON YaCTHULIbL. DHEPTUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ORMUKU

®otonsl. opmyna [1nanka cBsizu 3HEprun (OTOHA C €70 YACTOTOM. JHEPTHUS
U UMITYJIbC (POTOHA.

OTtkpoiTue u ucciegopanue poroddpdexra. OnbiTel A. I'. CToseroBa. 3aKoHBI
doToapdexra. YpaBuenue OiiHmTeiHa 11 poTodPdekra. «KpacHas rpanunar
dboToarddexra.

JHaBnenne cBera. OnbiThl 1. H. Jlebenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuuecKkue YCTpOICTBA U MPAKTHUECKOE IMPUMEHEHHE: (POTOIIEMEHT,
dboToaTYMK, COJIHEUHAasl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTo3ddeKT Ha YCTaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanre 3akoHOB BHEMIHETO (oTOdhDEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
ILmanerapnas moxpens aroma. Iloctymarel bopa. M3nydenune wu moriouieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPIHMM Ha Jpyroil. Bunel
crekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/Ia.

BousHOoBBIE cBOViCcTBA yacTull. Bosnbl ne bpoiiis. KoprycKynsipHO-BOJIHOBOM
JTyaJin3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHUE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopna.

Omnpenenenue AJIMHBI BOJIHBI J1a3epa.

Habnronenue JInHeHyaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HaOnronenue mMHe4aToro CekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeneneHnto coctaBa paJuoakTUBHOTO
u3nyuenus.  CpoiictBa  anbda-, ©Oera-, ramma-usiydyeHus.  BnusHue
PaIUOAKTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykionHas monens siapa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30tomnsl.

Anbda-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sAjipe. Saepubie cuibl. Jlepekt Macchl sapa.

Snepnbie peakunu. [lenenue u cuHTeE3 AIEP.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTalbHbIe B3auMOieicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDA.

TexHn4eckre yCTpOMCTBA U MPAKTUUYECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TUMK HOHU3UPYIOLINUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

HccnenoBanne TpeKOB YacTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Dtanbl pa3BUTHS acTpoHOMUU. [IpukiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé&nnoro nHeba. Co3Be3nusi, sipkue 3BE3NBI, IUIAHETHI, UX BHIMMOE
JIBUOKEHHUE.

CoiHeuHas cucrTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoiHI@ U 3BE3.
3BE3/IbI, X OCHOBHBIE XapaKTEpUCTUKHU. JluarpamMma «CHEKTpalbHBIM KJlacC —
CBETUMOCTB». 3BE3NbI TJIABHOHM ITOCJIEAOBATEIBLHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIaBHOM MOCJIEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00ima. Pazberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenukroBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaGnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIsI OTPE/ICTICHUs TI0JIOKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, miuanet, Mneynoro [lytu.

Oo6o01maroLiee MOBTOPEHUE

Ponpr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax eaTeIbHOCTH YEI0BEKA, POJIb U MECTO (DU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, pOJib (U3UUECKOU TEOPUU B
dbopMHpOBaHUU MPECTABICHUN 0 (GU3NUECKON KapTUHE MHUPA, MECTO (PU3UUYECKOI
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHa B 11 kimacce oCymiecTBIsIeTCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3E€H C KypCcaMM MaTEMAaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, rumote3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICTUPOBAHKE, MOJIENb, U3MEPEHHE.

Mamemamuxa: peumieHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUU HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKU MOJO00US TPEYTrOJIHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOWM TMpUpOJiE, KoJieOaTelbHbIC
JIBVKCHUS B KUBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TeJI, MEXaHW3Mbl 00pa30BaHUS KPUCTALTUNISCKON PEETKH, CIEKTPATIbHBIN aHAJHN3.



l'eocpagpua: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIMOHHAs I€4Yb, pajaap, PaguoNpUEMHHK, TEIEBU30p,
aHTeHHa, TenepoH, CBY-meub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHU A

OcBoenne yudeOHOro mnpenmera «®Pu3nkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOCCIEUUTHh JTOCTHIKEHHUE CIICTYIOIIUX
JMYHOCTHBIX, METAIPEIMETHBIX B IMTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJbBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMS yueOHOro npenMera «Dusmka» T0IKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOyYaroluXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHUH, COOTBETCTBYIOIIHUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE pean3alii OCHOBHBIX HaIlpaBIICHHI
BOCIIUTATENBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIMKM 00YYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'yMaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIBbHOCTh B MHTEpPECax TI'PakIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHOW OpraHU3allNY;

YMEHHE B3aUMOJIENICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPHMOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHUKEHUAM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STHUECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHHS:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
npucymero pu3n4eckon Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEpEC K pa3lu4yHbIM cdepaM MpodhecCHOHATbHON NesATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBINA BBIOOD
Oynyme mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) 3K0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTDh IKOJIOTUYECKON KyJIbTYphl, OCO3HAaHHME TJI00aTHHOTO
XapakTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE AEHUCTBUI B OKPY>KAIOIIEH Cpelle Ha OCHOBE
3HAHUS LEJIed YyCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIlIMpeHre OmbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 110 (PU3HUKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

C(OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LIEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4YeHUs! (PU3HKHU OCYIIECTBIIAThH POEKTHYIO U UCCIIEOBATENBCKYIO AESTENbHOCTD
VHIUBUYaJIBHO U B TPYyIIIE.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOseEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENN JIEATENbHOCTH, 3aJaBaThb MapamMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYUST B  paccMaTpUBaeMbIX
bu3YeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TOCJICICTBUM JEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BUPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIaJIETh HAyYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU TOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IE€Th HaBBIKAMHU y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHON AESITENbHOCTU
B 005acTy PU3UKU, CHIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTEILHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MTO3HAHUS;

BJIQJICTh BUJAMH JICATCIBHOCTH 110 IMIOJYYCHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalliY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EOHBIX
CUTYaIUsIX, B TOM YHUCJIC TIPHU CO3JJaHUH YU€OHBIX POEKTOB B 001acTH (DU3UKH;

BBISIBJISITh TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3ajaudy,
BBIJIBUTATh TUTIOTE3Y €€ PEIIeHNs, HAXOUTh apTyMEHTHI JJIs I0Ka3aTeIhCTBA CBOMX
YTBEPXKIACHHA, 33]JaBaTh TTApaMETPhl M KPUTESPUH PEIICHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE pEHICHHWS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUThb M (HOPMyIHpOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUYCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OIEHUBATh MPUOOPETEHHBIH OIIBIT;

yMETh TEPEHOCUTh 3HaHUSA 1O (HU3MKe B MPAKTHYECKYI0 00IacTh
KU3HEICSATEIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00acTel;

BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ nunpopmanueii:

BJIa/IETh HaBBIKAMH MOJIy4Ye€HUs MHPOpMAIUU (PU3NUECKOrO COJEpKaHUs U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIISATh IIOMCK, aHaju3,
CHUCTEMAaTH3allMI0 M WHTEPIPETAni0 WHGOPMAIMU Pa3IUYHBIX BUAOB U (HOpM
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIBb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHIA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301MaCHOCTH, TUTHUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STUYECKUX HOPM, HOpM HH(DOpPMAIIMOHHON
0e3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
y4€TOM Ha3zHaYeHUsI MHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
¢dbopMy mpeAcTaBIeHUS U BU3yaIN3aIIHN.

KoMMyHuKaTHBHBIE YHHBepcaIbHbIe yueOHbIe 1elCTBHUSA:
OCYIIECTBIISTH OOIIEHUE HA YPOKaxX (PU3UKH U BO BHE-YPOUHOH JIEATEITHHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOHQUIMKTHBIX CHTyallMd M  CMAr4aTh
KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3pPEHUS C HCIOJIH30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHMUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHIYaIbHOU
paboThI;

BBIOMpaTh TEMATHKy W METOJbI COBMECTHBIX ICHCTBHH C y4ETOM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIBHOCTH, OpPTraHW30BBIBATH U
KOOPJAMHHUPOBATh JEHCTBUSA TO €€ IOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
paclpenensaTh poid ¢ y4ETOM MHEHHH Y4YacTHUKOB, OOCYXIATh pPE3yJIbTaThl
COBMECTHOH paboTHI,

OIICHHBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO YIaCTHUKA KOMAaH/IbI B OOTIHIA
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TPOEKTHI, OIICHMBATh HWJEU C TIO3UIUA HOBH3HBI,
OpUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh TMO3UTUBHOE CTPATETHYECKOE TIOBEACHHUE B Pa3IMYHBIX
CUTYaIHSIX, TIPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIINATHBHBIM.

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIe NelCTBHSA
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PEIICHHUS] PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTUpPOBaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 00JaCTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJa/JeTh HABBIKAMU  [O3HABATEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEMCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX pPE3yJbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI PEQUIEKCUM ISl OLIEHKH CUTyaluH, BIOOpa BEPHOIO
peLIeHHS;



yMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHI)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsl, MOHMUMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TIPH aHAJINU3E pe3yJIhTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTimKeHUs THIYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMMBI 110
dbuzuke IS YpOBHA cpeaHero oOmiero oOpa3oBaHUA Yy  OOYyYaroIIMXCs
COBEPIICHCTBYETCS HYMOIIMOHAIIbHBIH UHTEIJICKT, TIPEAIOIar afoIIHiA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTH AaIalnTUPOBATHCA K
HMOIMOHAIIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOINICH CTPEMJICHUE K JOCTIKEHUIO TSI U
yCrnexy, ONTHMHU3M, WHHUIIMATHBHOCTHh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CITIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U Pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy o0yuenus B 10 kiaacce npeaMeTHbIE pPe3yIbTaThl HA 06230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBl MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU AESATEIBHOCTH JIFOAEH;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEIICH:
MaTepuaibHas TOUKa, MHepIUaIbHasl cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsil IPU PeIIeHUU (PU3HUECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHUE MO OKPYKHOCTH, UHEPIIMs, B3aUMOJICUCTBUE
ten, nuddys3us, OpOYHOBCKOE IBMIKEHUE, CTPOCHUE JKUIKOCTEH W TBEPABIX Tel,
U3MeHeHre o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
WCIIAPEHHUE, KOHJEHCALMS, IUIABJIICHUE, KPUCTAJLIM3AlUs, KUIICHHE, BIIAXKHOCTH
BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a MPU €r0 HAarpeBaHUM B 3aKPBITOM COCYIIE,
CBSI3b MEXJy NapaMeTpaMU COCTOSIHUS Ta3a B M30Mpolieccax, dEKTpU3alus Tedl,
B3aMMO/ICHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (U3MUYECKUE BEITUUYMHBI:
KOOpAMHATa, IyTh, NEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejia, CHuia,
UMITYJIbC T€Jla, KHHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHUYECKass MOIIMHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONIUE JTaHHYIO (DU3UYECKYIO BEIMYHUHY C JPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBJICHUS,
UCIIONB3Ysl (U3MUYEeCKUEe BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKash SHEPTUsl XaOTUYECKOrO JIBHXKCHUS MOJIEKYJ, CPEIHEKBAIpaTUYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUJIOTHI, BHYTPEHHSsI J3HEprusi, pabora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MpPU OMNHCAHUU
MPaBWIbHO TPakKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YyEMbIX BEJIMYMUH, HUX
00O3HAaUeHUsT W EAWHMIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(U3MUECKyIO BEJIMYMHY C APYTUMH BEJIUYHHAM;

OMUCHIBATh U3yUYEHHBIE AIEKTPUUECKUE CBOKCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ys (HU3NUECKUE BETUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, MOTEHIMAN, Pa3HOCTh MOTEHIIUAJIOB;
Py ONHCAHWM TPABWIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3yEMbIX
BEITMYMH, MX OOO3HAUYECHUS] W EIUHUIIBI; YKa3blBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JaHHYIO0 (PM3UYECKYIO BEJITUYUHY C IPYTUMU BEJIMUNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Yys (PU3MUecKue
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXPAHEHUS MEXAaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
NPUHLNN CYNEPHO3UIUA CWJI, HPUHIUI PABHONPABUS HHEPLHHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPEHEN KMHETUUYECKOW PHEPTrUU TEIUIOBOTO JIBUKEHUS MOJIEKYII C
aOCOJIIOTHOM TeMIlepaTypol, MEepPBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pasinyaTh CJIOBECHYIO
(GbOpMyITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMUIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC MIPUHIIHITBI ICHCTBYS MAIITUH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3auyaTh YCIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IOBCEIHEBHOM
KU3HH,

BBINIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmynupoBaTh nmpodaeMy/3aaady U THIOTE3Y y9eOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OIBIT U (POPMYITHPOBATH
BBIBOJIBL;

OCYUIECTBJISATH NPSIMbIe U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBINA CHOCOO M3MEPEHUSI M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(buKCUpPOBATH PE3YIbTATHI MOJYYCHHON 3aBUCUMOCTH (PU3UYECKUX BEJTUYUH B BUJIC
Ta0IHIl U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIEAOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOro Tpyda MpU MPOBEACHUU UCCIEAOBAaHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENBCKOM U MPOEKTHOU
JESATEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
00opy10BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a4a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTHh PACYETHl U OLIEHUBATh PEAIbHOCTD
MOJIyYEeHHOTO 3HAYCHUS (PU3UYECKON BEJIMYUHBI,

pelaTh KaueCTBEHHBIC 3aaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHBYIO
LEMOYKY PACCYXKIEHUH C OMOpOM Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCKHe ABIICHUS,

WCITIOJIB30BATh MTPH PEIICHUH YUYEOHBIX 33]1a4 COBPEMEHHBIE HH(POPMAIIMOHHBIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYpUPOBAaHUSA, WHTEPIIPETAIUNA U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJISIpHOM WHGOPMALIMK, TOJIYYEHHOW W3 pa3IMyHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MMOyIaeMyI0 HH(HOPMAIIHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOLIECCOB OKPY>KAIOIIET0 MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCTIONIb30BaTh TEOPETUUYECKUE 3HAHUS 1O (U3KKE B TOBCETHEBHOM JKU3HU IS
oOecrieueHuss OE30MAaCHOCTH TPU OOpalieHuu ¢ TpuOOpaMu M TEXHUUYECKUMH
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOI0
MOBEACHUS B OKPYKAIOLIEH Cpeae;



paboTaTh B TpyIIE C BBHINOJHEHWEM PAa3JIUYHBIX COIUAIBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYIIBI, PAMOHAIBHO paCHpenemsaTh OOS3aHHOCTH U
TJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYAIlMsIX, aJICKBATHO OIICHHBATH
BKJIJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pacCMaTPUBAEMOM TPOOIEMBI.

K kon1y o0yuenus B 11 kiacce npeMeTHbIe pe3yibTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POpMUpPOBAHUHU
COBPEMEHHOW HAy4YHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTHU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoi KapTUHBI MUPA;

YUYATHIBATh TPAHUIBI TPUMEHEHHUS W3YYCHHBIX (U3MUECKUX MOIEIICH:
TOYEUYHBIN JCKTPUICCKUIN 3apsii, Tyd CBETa, TOYCUHBIN UCTOYHUK CBETA, sIepHas
MOJIe]Ib aTOMa, HYKJIOHHAs MOJEJb aTOMHOTO fJipa MPHU pPEUICHUU (PU3NUYECKHUX
3aj1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN U KBAaHTOBOW (DU3HKH: DJICKTPUUYECKAS TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJICUCTBUE
MarHuTOB, JJIGKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJs Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJIEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacIpOCTpPAaHEHUE CBETa, OTPa)XKE€HUE, MpeTOMIICHUE,
uHTephepeHusa, audpaknus W TOJNIpU3alus CBETa, JHUCIEPCHS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JUHENYaTOro CHEeKTpa aToMa BOJOPOJA, €CTECTBEHHAas U MCKYyCCTBEHHAas

PaguOaKTUBHOCTD;
ONMKCHIBATh W3YYEHHBIE CBOMCTBA BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTh  PA3NIMYHBIX  Cpeld) |

AIIEKTPOMArHUTHBIE SIBICHUS (MPOLIECCHI), UCIMONB3YsSd (U3NYECKUE BEIUUYHMHBIL:
JIIEKTPUYECKUN 3apsll, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAas Cuia, padoTa TOKa,
WHIYKIUS MarHUTHOTO MOJisA, cuwia Ammnepa, cuia JlopeHna, WHIyKTUBHOCTH
KATYLIKH, SHEPrUs AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHuN B KoJeOAaTeTbHOM KOHTYpE, 3apsl U cuja ToKa B Ipolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsIHHUE U
ONTHUYECKAass CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKHI
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, MX OO0OO3HAUeHHS U EAWHMIIbI, YKa3bIBaTh
(bopMyJIBI, CBS3BIBAIOIINE TAHHYIO (U3HUECKYIO BETUYNHY C IPYTUMH BETUUUMHAMY,

ONMCHIBATh H3YYEHHBIC KBAHTOBBIC SBIICHUS W MPOLECCHI, HCMOJIb3Ys
bu3nYecKue BEIMYHUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, MEPHOJI MOTypacnaga, SHEPTUs CBA3U



ATOMHBIX SI7IEp, TPU OMUCAHWU TPABUIBLHO TPAKTOBATh (DU3UYECKHUI CMBICI
UCIIOJB3YEMbIX BEIMYMH, UX OO0O3HAYCHHS M EIUHMIIBI, YKa3bIBaTh (HOPMYIIbL,
CBS3BIBAIONINE JIAHHYI0 (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIUYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIHUIBL 3aKOH OMa, 3aKOHBI MIOCJIEI0BATEIHLHOTO U MapaJIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—J/IeHma, 3aKkOH BIEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PacipOCTpaHEHUs! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEeHUE ODWHIITEHHa mis PoTtorddexra,
3aKOH COXPAHEHHS JHEPruH, 3aKOH COXPAHEHUSI HMMITYJIbCA, 3aKOH COXPAHECHHUS
AIEKTPUYECKOTO 3apsAjia, 3aKOH COXPAaHEHMs] MAacCOBOIO 4YMciia, MocTynatkl bopa,
3aKOH PaJIMOAaKTUBHOIO pacmnaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE W YCJIOBHUS (TpaHUIlBl, 00J1acTH)
MIPUMEHUMOCTH;

OMPENIEIATh HANIPABIICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbl AMIiepa u cuiibl JlopeHia;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37AaBAEMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCICJAOBAHUIO (PU3WYECKUX SBJICHUM U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynrpoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJJI0KEHHOTO 000pYA0BaHUSs, MPOBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBJISITh MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (DPU3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM MPSIMBIX
WU3MEPEHUI: TPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YJIbTATHI
MOJIyYeHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOIUL U TpadHKOB,
JIeJaTh BBIBO/JIBI IO pe3yJibTaTaM UCCIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
NESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
o00opy10BaHUS;

pemiath pacu€THbIC 3aJadyd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIOJNIB3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJM3a YCIOBUS 3a/1auu
BBIOWPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3UUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXoaUMbIe NJisi €€ PEeIIeHUs, POBOJAUTh PACUYEThl M OICHUBATH PEaTbHOCTh
MOJIyYeHHOTO 3HAaYeHUS (PU3UYECKOUN BEJIUYUHBI,



pelarh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHYECKH HEPOTUBOPEUHBYIO
LEMOYKY PACCYKIEHUH C OMOpOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ngecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PEIICHUH YUEOHBIX 3a/1a4 COBpEMEHHbIE HH()OPMALIMOHHBIE
TEXHOJIOTHH JUISl TIOMCKA, CTPYKTYPUPOBAaHMsI, MHTEPIIPETALMM U MPEICTABICHUS
y4eOHOW W Hay4YHO-TIOMYJSAPHOW WH(GOpPMAIlMK, TOIYYCHHOW W3 Ppa3IUYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOIy4aeMyI0 HH(OPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX O€30MacCHOrO MCHOJIb30BAaHUS B IOBCEIHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIETO MHpPA, B PA3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU 115
oOecrieueHusi 0€30MaCHOCTH MpU OOpalmeHuu ¢ NpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMH, NI COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOILIEH CPEE;

paboTaTh B TIpyNIe C BBIIOJHEHHUEM pAa3IMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pabOTy TIpyNIbl, PaLMOHAIBHO PpACHpPElesITh O0O0S3aHHOCTU U
IJIAHUPOBATH JIESTENIbHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBaTHO OIIEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHuUe pa3ieioB H TeM uudpoBbIie
Ne ii/m P Kontpoabnbie IlpakTHueckue (mpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchl
Paznen 1. PU3UKA U METO/JIbI HAYUYHOI'O ITO3HAHMU S
bubmuorexa [JOK
1.1 ®du3nKa U METOJIbI HAYYHOTO ITO3HAHUS 2 0 0 httos://m.edsoo.ru/7FA1bF72
Uroro no pazueny 2
Pazgen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K
HHEMATHIA > 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAaHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 0 1 bubnuorexa [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
32 OCHOBBI TEPMOHHAMHKI1 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 0 0 bu6mmoreka [IOK

@dazoBbIE IEPEXOABI

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




Hroro no pazaeny 24
Paznen 4. DJIEKTPOAUHAMUKA
bu6mmoreka [IOK

1 UeKTpoCTATIKa 10 https://m.eds00.ru/7f41bf72
4.2 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK

' Pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72

Uroro no pazneny 22

PeszepBHoe Bpemst 2

OBILIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3/ie/ioB U TeM undposbie
Ne i/ P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsl
Pazpnen 1. JIEKTPOAUHAMUKA
MarnuTtHoe nojue. IeKTpoMarHuTHast bubnnoreka [JOK
11 11 1 3
WHIYKIUSA https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHU4eCKHE U JIEKTPOMArHUTHBIE 9 0 1 bubnuorexa [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
MexaHU4YecKue U AJIEKTPOMArHUTHBIC bubnnoreka [JOK
2.2 5 1 0
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
2. 1
3 Onrriia 0 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Pa3zaen 3. OCHOBBI CHHEITMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
OCHOBBI cHIEIIUATIBHON TEOPUHU bubnmnoreka [JOK
3.1 4 0 0
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOW ONTUKU 6 0 0 bubmorexa HOK

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




bu6mmoreka [IOK
4.2 Crpoenue aroma 4 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4, A
3 TOMHOE€ A1pO > https://m.edso00.ru/7f41c97c
Hroro no pazaeny 15

Paznea S. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 E::fg;lr?f:;saoggﬁ £41097c
Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E::fg;lr?f:;saogr(z}; £41097c
Hroro no pazneny 4
PeszepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo 4yacoB DJIeKTPOHHbBIE
Ne nugposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcbl
1 ®dusnka — Hayka o npupoje. Hayunsie 0 0 bubmmoreka [JOK
METO/1bl TO3HAHUSI OKPYKAKOLIEro MUpa https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo hu3uku B hopMUpOBaHUN
2 COBPEMEHHOM i)a YHOU K(g I’[)‘I/IHIi MHpa, B 0 0 bubmmorexa [JOK
p . y p Up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JCITeITLHOCTH JIFOIeH
MexaHuueckoe TBUKEHHE.
OTHOCUTEITHHOCTH MEXaHUYECKOTO bubnnoreka [JOK
3 0 0
neuxeHus. [lepemenienue, CKOpocTs, https://m.edso0.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE TIPSIMOTMHEHOE JIBIKEHUE 0 0 bubmmorexa [TOK
P P A https://m.edso0.ru/ff0c3620
5 PaBHOYCKOpEHHOE PAMOJIUHEIHOE 0 0 bubmuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e
5 CBoOonHOe majeHne. Y CKopeHue 0 0 bubmuoreka [JOK
CBOOOTHOTO Ma/ICHUS https://m.edsoo.ru/ff0c39cc
7 Kpuponuneiinoe npmxenue. /[pmkenne 0 0 bubmuorexa [{OK
MaTepUaIbHOU TOYKHU IO OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[IpuHnun oTHOCKUTENBHOCTH [ anumes.
. bubmuoreka [{OK
8 WNuepuuanenblie cuctemsl oTcueTa. [1epBblii 0 0

3akoH HproToHa

https://m.edsoo.ru/ff0c3be8




Macca tena. Cuna. [IpuHImun cynepno3uiuu

9 cuit. Bropoii 3akon HetoTona jyis bubmmorexa LIOK
' p . a https://m.edsoo.ru/ffOc3be8
MaTepUaIbHOU TOUKH
10 Tperunii 3akoH HproTOHA 17151 MaTepUATIbHBIX bubmmoreka [JOK
TOYEK https://m.edsoo.ru/ffOc3be8
1 3aKoH BCeMUpHOTO TsiroreHus. Cuna bubmmoreka [JOK
TsKecTu. [lepBasg kocMudecKkast CKOpOCTh https://m.edsoo.ru/ff0c3d00
bubnunoreka LIOK
12 Cuita ynpyroctu. 3akon ['yka. Bec tena
yrpy Y https://m.edsoo.ru/ffOc3el8
Cuina tpenus. Koadpdunment tpenus. Cuna
13 con o?leneHHa m qp)l(b BI/I)KCHI/II/II) TeNa B bubmmorexa [JOK
P pu https://m.edsoo.ru/ff0c3f76
JKUJIKOCTH WJIH Ta3e
[ToctynaTensHoe U BpaliaTeabHOE ABIKEHUE
14 a0COJIIOTHO TBEPOTO Tesia. MOMEHT CHIIBIL. bubnnorexa [JOK
Iliievo cumel. YciioBust paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
Hmnynbc MaTepuanbHONW TOYKU, CHCTEMBI
15 MaTepuaibHBIX TOYeK. IMITynbc chibl. 3aKOH bubnmnorexa [JOK
COXpaHEHUS UMITyJIbCa. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHC
PaGota u momrHOCTh cuibl. Kunetndeckas
16 9Heprus MarepuanbHoi Touku. Teopema 00 bubmmorexa [IOK
p p o p https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOW YHEPTUN
[TorenumansHas sueprus. [loreHmanbHas
17 SHEprus ynpyro aehopMUPOBAHHOMN bubnuotexa [JOK

MMPY>KUHBI. IloTenumnanbpHas OHEPIuA TClia
BOJIM3U IMMOBCPXHOCTHU 3emMiu

https://m.edsoo.ru/ff0c461a




18

[ToreHIManbHBIE U HETIOTCHIIMAIBHBIE CUJIBL.
CBs13b pabOTHI HETTOTEHIIMATIBHBIX CHJI C
U3MEHEHUEM MEXaHU4YECKON SHEPTUn
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKOHN YHEPrun

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

19

20

21

JlaboparopHnas pabota «VccrnenoBaHue cBSI3u
paboThI CUJIBI C U3MEHEHUEM MEXaHUUECKON
SHEPruM Teja Ha IPUMEPE PaCTIKEHUS
PE3UHOBOTO JKI'yTa»

KOHTpOJ’IBHaH pa60Ta o TeMe «Knnemartuka.
I[I/IHaMI/IKa. 3aK0HBI COXpaHCHUA B
MCXAaHUKE»

OcCHOBHBIE TIOJI0XKEHUS MOJIEKYJISIPHO-
KWHETU4eCKol Teopun. bpoyHoBCcKoe
nsxenue. Auddysus

bubnuoreka [{OK
https://m.edsoo.ru/ff0c4b74

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKEHUS U B3aUMOACHCTBUSA
YacTHull BeniecTra. Moienu CTpoeHus ra3os,
JKUJIKOCTEN U TBEPJIBIX TEI

23

24

25

Macca monekyn. KonnuecTBo BemecTsa.
ITocrosannas ABoraapo

TermoBoe paBHOBecue. Temneparypa u e€
n3Mmepenue. [lkana remneparyp Llenscus
HNneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHnne MKT

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcoroTHas TeMIiepaTypa Kak Mepa
CpeHEel KHHETUYECKON SHEPTUU JBUKECHUS
MOJIEKYJ. YpaBHeHUE MeHieneeBa-
Knaneipona

bubnunorexa LIOK
https://m.edsoo.ru/ff0c511e




27

3akon [lanbpToHa. ['a30BbIe 3aKOHBI

JlaboparopHas pabota «lccrnenoBanue

28 3aBUCUMOCTH MEXIy TTapaMeTpaMu
COCTOSTHUS Pa3peKEHHOTO Ta3ay
29 H3onponeccel B UaCaIbHOM Ira3e U uX bubnuoreka [JOK
rpaduyeckoe npeacTaBIeHue https://m.edsoo.ru/ff0c570e
BuyTpeHHss sHEeprus TepMOAMHAMUYECKOM
30 CHCTEMBI M CTIOCOOBI €€ N3MCHCHUS. bubmuoreka [IOK
KonunuectBo Temnotel u padbota. BHyTpeHHss https://m.edsoo.ru/ff0c5952
HHEPrusi OJHOATOMHOIO UAEAIBHOTO rasa
bubmuoreka [IOK
31 Bret Temumonepe ay https://m.edsoo.ru/ff0c5¢c36
VY aenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonuuecTBo TEMIIOTHI py TEIIoNnepeaaye. bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5c36
AnrabaTHBIN mporecc
33 IlepBbIil 3aKOH TEPMOAVHAMUKHU U €r0 bubmmnoreka HOK
IIPUMEHEHHE K U30IpoleccaM https://m.edsoo.ru/ffOc5efc
34 Heob6patumocThb npoIieccoB B MpUpoOe. bubmuoreka [JOK
BTopoi1 3aKk0OH TepMOIMHAMUKHN https://m.edsoo.ru/ff0c6230
35 [Mpunnun nevictus u KI1J TrermoBoit bubnmorexa LIOK
MalIuHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT
37 DKoJoru4eckue npoOIeMbl TEII0O3HEPTETUKH
38 O6o6marmuit ypok «MonekymnspHas bubmmoreka [JOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edso0.ru/ff0c6938
39 KonTpomnpHas pabota 3a 1 momyroaue bubmorexa [IOK

https://m.edsoo.ru/ff0c6a50




40 [TapooOpa3oBanre U KOHIEHCAITUSA. bub6nmmoreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS 1 OTHOCUTEIIbHAS BIIAYKHOCTh bubnuorexa [JOK

41 .

BO3ayxa. HachlleHHsbIi map https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrammyeckue u

42 amop(HbIe Tera. AHU30TPOIHUS CBOMCTB bubmmoreka [JOK
KpUCTaLIOB. JKHIKHE KPUCTAILIBIL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbBIC MaTEepHAITBI

43 [InaBnenue u kpucramumM3anus. Y aeabHast bubnnoreka [JOK
terutota ruiaBneHus. Cyomumanmst https://m.edsoo.ru/ff0c6708

bubmuoreka [IOK

44 v 0

PABHEHHE TEILIOBOTO Dajatca https://m.edsoo.ru/ff0c6820

45 DJIeKTpHU3alus TeJl. DNEKTPUUECKUM 3apsi. bu6nmorexa LIOK
JIBa BUJa SIEKTPUUECKUX 3apsi 0B https://m.edsoo.ru/ffOc6bcc
[TpoBOAHUKY, TUINEKTPUKH U

46 n(fn HHOBO HIfKI/I 3a1<(r))H COXpaHEHUS bubmorexa LOK

YHpOBROL ' P https://m.edsoo.ru/ffOc6bcc
3JIEKTPUYECKOTO 3apsiaa

47 BzaumopeiictBue 3apsinoB. 3akoH Kyona. bubmuoreka [JOK
To4YeuHBIi 2IEKTPUYECKHUN 3apsi] https://m.edsoo.ru/ffOc6ced
Hanpsk€HHOCTB AIEKTPUUECKOTO MOJIS.

48 [TpuHIMT Cynepio3nuIiny EKTPUISCKIX brbmmorexa [IOK

p uu yrep H . p https://m.edsoo.ru/ff0c6df2
noJiel. JInauu HanpsHKEHHOCTH

49 Pabora cuit aneKTpocTaTuYecKoro mods. bubmuoreka [JOK
ITorenmuan. PazHOCTh MOTEHIINATOB https://m.edso0.ru/ff0c6f00
[TpOBOAHHKY M TUIJICKTPUKH B

P A P Bu6motexa IJOK

50 IIEKTPOCTATUYECKOM IIOJIE.

I[I/I3J'ICKTpI/ILICCKa${ IpOHUIIACMOCTDb

https://m.edsoo.ru/ff0c7018




51

OnexrpoéMkocTs. Konnencarop

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

53

DneKTPOEMKOCTh IIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsKEHHOr0 KOHJEHCAaTopa
JlaGopaTtopHas pabora "M3mepenne
3JIEKTPOEMKOCTH KOHeHcaTopa"

bu6nmorexa [IOK
https://m.edsoo.ru/ff0c72c0

54

[IpuHUMI NEWCTBUSA U IPUMEHEHNE
KOHJICHCAaTOPOB, KONMMPOBAJIBLHOIO armapara,
CTPYHWHOIO PUHTEPA. DIEKTPOCTATUYECKAS
3almTa. 3a3eMJICHHE JICKTPOIPruOOpOB

55

DIIEKTPUUECKHI TOK, YCIOBHS €Tr0
cymectBoBanus. [locrosunsiii Tok. Cuiia
toka. Hanpsixenue. ConporuBienue. 3akoH
OmMa Ju1s1 yyacTka Lenu

56

[TocnenoBarenpHOE, TapaLUIEIBHOE,
CMEIIaHHOE COeTMHEHNE TIPOBOTHUKOB.
JlaGopaTtopHast pabora «3yuenue
CMEIIaHHOTO COSIMHEHHS PE3UCTOPOBY

bubmmoteka IIOK
https://m.edsoo.ru/ffOc74f0

57

58

59

PaboTa 1 MOITHOCTH IEKTPHUECKOTO TOKA.
3akon J[xoynsa-Jlenna

3akon OMa A1 TOJTHOM (3aMKHYTOI)

BHCKTquCCKOﬁ OCIIN. KOpOTI(Oe 3aMbIKaHHUC.

JlaGopatopHas pabota «3mepenue D/1C
HCTOYHHKA TOKA U €T0 BHYTPEHHETO
CONPOTHUBIICHUS»

DIIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTb CONTPOTUBIICHUS
METaJVIOB OT TEMIIEPATYPHI.
CBepXIpoBOAMMOCTD

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c7838

bubnunorexa LIOK
https://m.edsoo.ru/ffOc7ae0




DJIeKTpUYECKui TOK B Bakyyme. CBoiCTBa

60 1
AJIEKTPOHHBIX ITyYKOB
[TomynipoBOTHUKH, MX COOCTBEHHAS U
61 MpUMeCHas NPoBoAUMOCTEL. CBoMcTBa P—N- 1 bubmorexa [IOK
p POBOA ’ P https://m.edsoo.ru/ff0c84ae
nepexoza. [lomynpoBogHUKOBBIE TPHUOOPHI
DNEKTPUYECKHA TOK B paCTBOPAX U
pacruiaBax 3JIeKTPOIUTOB. bubmmoreka [JOK
62 1
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ffOc82ba
DIIEKTPOIU3
DIIEKTPUYECKHI TOK B ra3ax.
. . bubnuorexa [{OK
63 CaMOCTOsITEIbHBIM U HECAMOCTOSI TEIbLHBIN 1
https://m.edsoo.ru/ff0c84ae
pazpsa. Monnus. [1nasma
DIIeKTprUYecKue MPUOOPLI U YCTPOMCTBA U UX
64 I aKTII;IGCKOG II PII)MeHSHI/Ie };'I I;Bpma 1 bubmorexa [JOK
p P P https://m.edsoo.ru/ffOc86fc
TEXHUKU 0€30I1aCHOCTHU
bu6nmorexa LIOK
i 1
65 O6o0maromuii ypok «JIeKTPOIUHAMUKAY https://m.edsoo.ru/Ff0c88be
66 Hrorosoe nosropenue. [logroroska k 1 bubnmnorexa [JOK
KOHTPOJIbHOM padore. https://m.edsoo.ru/ff0c8c56
bu6nmorexa LIOK
67 K 10 ) 1
OHTpOIbHaA padoTa 3a Kkype 10 kracca https://m.edsoo.ru/ff0c8a8a
68 Pabora nag ommbkamu. O600mamui ypok 1 bubnmnoreka [JOK
mo temam 10 Kacca https://m.edsoo.ru/ff0c8f6c
OBILIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrposbnbie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
[TocTostHHBIE MATHUTHI U X
1 B3aumojieictBue. MarautHoe nose. Bekrop 0 0 bubnuorexa [JOK
MarHuTHON MHAYKUUU. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIUH
MarnuTHO€e noJjie TPOBOTHUKA C TOKOM.
2 OmneiT Dpcrena. BzanmoeiicTpue 0 0 bubamorexa LOK
P i https://m.edsoo.ru/ffoc98fe
MIPOBOJIHUKOB C TOKOM
3 Jlaboparopnas pabota «/3ydyenue 0 1 bubnnoreka [JOK
MAarHUTHOTO TOJS KaTYIIKU ¢ TOKOM https://m.edsoo.ru/ff0c98fe
JleficTBrE€ MarHUTHOTO TOJISL HA MPOBOJIHUK C
4 tokoM. Cuna Amnepa. JlaboparopHas paboTa 0 1 bubnnorexka [JOK
«HccnenoBanue IeMCcTBUS IOCTOSIHHOT'O https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM)
JlelicTBMEe MarHUTHOTO ITOJIS Ha
5 IBIDKYIIYIOCS 3apsDKEeHHYIO yacTuny. Cuia 0 0 bubmmorexa [TOK
yuy P 4 Y https://m.edsoo.ru/ff0c9df4
Jlopenmna. Pabora cunbl Jlopeniia
OnekTpoMarauTHas HHAYKIus. [ToTok
5 BEKTOpa MarHuTHON uHAyKuu. 3/1C 0 0
WHIyKUIHUH. 3aKOH AJIEKTPOMArHUTHOM
unaykiun Oapanes
7 JlabopaTtopHas pabora «lccnenoBanue 0 1 bubnmnorexa [JOK

SIBJICHUA 3HeKTpOMaFHI/ITHOI71 HUHIOYKIOUW

https://m.edsoo.ru/ff0cal50




10

WNHyKTHBHOCTD. SIBIEHNE CAMOMHIYKIIHH.
O/1C camoUHIYKIIMU. DHEPIUsl MATHUTHOTO
MOJISt KATYIIKH C TOKOM. DJIEKTPOMAarHUTHOE
noje

TexHnuyeckue ycTpoicTBa U UX MPUMEHEHHE:
MIOCTOSIHHBIE MAarHUTBHI, 3JIEKTPOMArHUTHI,
3JIEKTPOJIBUTATEIb, YCKOPUTEIHU
3JI€MEHTapHBIX YaCTHUIl, MHIYKIIMOHHAS T1€Yb

O6o06maromuii ypok «MarautHoe mosie.
DNEeKTPOMarHuTHAS WHIYKIIHSD)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

Kontponbnas pabota nmo teme «MarautHoe
rosie. DJIEKTPOMarHuTHasE UH Ty KIIHSD

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

12

13

14

15

CB000O1HBIE MEXAaHUYECKHUE KOJICOAHHUS.
I"apmonnueckue koneOanus. Y paBHEHHE
rapMoHUYecKuXx kojebanuii. [IpeBpaienue
SHEPTUU

Jlaboparopnas pabota «Vccrnenoanue
3aBHCHMOCTH ME€pUO0/ia MAJIbIX KoJeOaHui
rpy3a Ha HUTH OT JUTMHBI HUTH ¥ MacChl
rpy3a»

Koneb6arenbublit koHTYp. CBOOOAHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs B UJ€aIbHOM
KoJIe0aTeIbHOM KOHTYpE. AHAIIOTUS MEXKIY
MEXaHUYECKUMH H AIIEKTPOMArHUTHBIMH
KoJIeOaHUAMU

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPTUH B UJIeaTHHOM KOJIeOaTeIbHOM
KOHTYpe

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

bubnmoreka [JOK
https://m.edsoo.ru/ff0cb820

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




Hpe,Z[CTaBJ'IeHI/Ie 0 3aTyXaromunux KOJIEOAHHSX.

BbIHyX1€HHBIE MEXaHUYECKUE KOJICOAHMUS.

bu6mmoreka [IOK

16 Pe3onanc. BeinyxaeHHbie https://m.edsoo.ru/ff0cbb86
3JIEKTPOMArHUTHBIE KOJIEOaHHS
[Tepemennsbiii Tok. CuHYyCOUAATBHBIN
17 MepEeMEHHbIN TOK. MOIIHOCTH MEPEMEHHOTO bubmuorexa [JOK
TOKa. AMIUTUTYHOE U JACHCTBYIOIIEE https://m.edsoo.ru/ffOcbd34
3HAYEHHUE CUJIbI TOKA U HAIPSHKEHUS
18 Tpauchopmarop. [IponsBoacTso, nepegayua
U IOTpebIeHNEe AIEKTPUUECKON SHEPTun
Y CTpOICTBO 1 NPAKTHYECKOE IPUMEHEHUE
19 AJIEKTPUYECKOT0 3BOHKA, FEHEpaTopa bubamorexa LOK
B https://m.edsoo.ru/ff0cc324
MEPEeMEHHOT0 TOKa, JJMHHIA JIeKTponepeaad
DKOJIOTMYECKHE PUCKU IIPU IPOU3BOJICTBE
20 anekTposHeprun. KynbTypa ucmonb30BaHus
AJEKTPOIHEPTHH B TOBCEAHEBHOMN KU3HU
MexaHnuecKue BOJIHBI, yCIOBUS
21 pacnpoctpanenus. [lepuon. CkopocTth bubnuoreka [IOK
pacrnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunsle ¥ MPOIOJIbHBIE BOJTHBI
99 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTBH 3BYyKa. bubnnoreka [JOK
Bricota Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
93 DIEeKTpOMarHuTHBIE BOJIHBI, UX CBOMCTBA U bubnnoreka [JOK
ckopocTs. IlIkana 371eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe
24 [IpuHIMIIBI paTUOCBSI3U U TEIEBUACHHUS.

PazButue cpeacts cBsa3u. Pagnonokanms




[IpssmonuHeitHOE pacpocTpaHeHHe CBETa B

25 OJTHOPOIHOM cpezie. ToueuHbIN NCTOYHHK bubmmorexa [TOK
AHOPOAIION EPEAC. https://m.edsoo.ru/ff0cd350
ceera. Jlyu cera
OrtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS
26 cgeta. [locTpoenue n3o06pakeHi B MII0CKOM bubmmorexa [TOK
' p p https://m.edsoo.ru/ffOcd4e0
3epKae
IIpenomienue ceera. IlonHoe BHyTpeHHEe
27 oTpaxkeHue. [IpenenbHbIil yroa moaHoro bubamorexa LOK
P - pen Y https://m.edsoo.ru/ff0cd7f6
BHYTPCHHET'O OTPAXKCHHUS
08 Jlaboparopnas padota «3mepenue bubnnoreka [JOK
MOKa3aTelIsi IPEJIOMIICHHS CTEKIIA) https://m.edsoo.ru/ffOcd67a
JIunzsl. [TocTpoeHue n300pakeHuil B JIMH3E.
29 dopMya TOHKOW JTUH3BI. Y BEITUYCHHE bubmmorexa [JOK
pMY ' https://m.edsoo.ru/ffOcddle
JIUH3BI
30 Jlaboparopnas pabota «VccrnenoBanue
CBOMCTB M300paKEHUH B JIMH3AX
Hucnepcus cseta. CiokHbIN cocTaB 0€10ro
31 cgera. [[Ber. JlabopaTopHas pabota
«Habnronenue qucnepcuu cBeTa»
WNnuTtepdepennus creta. Judpaxnus ceera. bubnuoreka [IOK
32 )
JudpakiuonHas pemeTka https://m.edsoo.ru/ffOced22
33 IlonepeyHOCTh CBETOBBIX BOJIH. bubnuorexa [IOK
[Tonsapusanus ceera https://m.edsoo.ru/ff0cf02e
34 OnTrueckue MpruOOpbI U yCTPOICTBa U
yCIIOBUS MX 0€30MacHOr0 MPUMEHEHUs
I'paHUIBI TPUMEHHUMOCTH KJTACCHISCKOM
N bubmuorexa [JOK
35 MexaHukH. [TocTynaTel CeHaTbHOW TeOpHUr

OTHOCUTCIBHOCTHU

https://m.edsoo.ru/ff0cf862




OTHOCHUTENIHLHOCTD OOJHOBPEMCHHOCTH.

bu6mmoreka [IOK

36
3ameJieHne BpEeMEHH U COKpaIEHUE JJIUHbI https://m.edsoo.ru/ff0cfad2
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKOM
37 gacTHUIbl. CBs3b MAcCChI C SHEPTHEH U bubmmorexa [JOK
Hpt p https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPrusi MOKOs
38 O6o6maromuii ypok. [logroroska bubnmoreka [JOK
MOJIYyTO0BOM KOHTPOJILHOU paboTe. https://m.edsoo.ru/ffOcc6f8
bu6mmoreka [IOK
39 K 0 1
OFTPOTIbHAT PabOTA 33 L noAyroAue https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. opmyna [Mnanka. DHeprus u bubnnoreka [JOK
UMIYJIbC (HOTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U uccaenoBanue Gpororddexra. bubnnoreka [JOK
Onbithl A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonsl potorddexra. YpaBHeHUE
42 QﬁHmTeIgI)Ha H(i;q)@omaq)qr))ekra «Kpacnas bubnuorexa LIOK
g FBP https://m.edsoo.ru/ff0d015e
rpanuna» Gorosdgexra
43 Hasnenue ceera. OnwiTel [1. H. JleGenena. bubnunoreka [JOK
XuMuyeckoe IeHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHudeckue yCTpoiCcTBa U MPaAKTUIECKOE
44 npuMeHeHue: PoTorIeMeHT, (POTOAATUHUK,
coJIHEeUHas OaTapesi, CBETOIUO]]
45 Pemenue 3agad mo reme « 3J€MEHTBI bu6mmorexa [IOK
KBaHTOBOU ONTHKH https://m.edsoo.ru/ff0d0302
Monens atoma TomcoHa. OnNBITE
46 Pezepdopaa mo paccessHuio 0-4acTuil bubmmorexa LIOK
peop P ' https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aTOMa
47 [Toctynater bopa bubmorexa HOK

https://m.edsoo.ru/ff0d0afa




W3nyuenue u nornoiienue GoTOHOB MPU

48 IIEpPEX0/Ie aTOMa C OJJHOTO YPOBHS SHEPTUU bubmmorexa LIOK
. https://m.edsoo.ru/ff0dOafa
Ha Jpyroui. Buasl criekTpos
BomHoBEIE cBOlicTBa yacTull. BOIHEI 1€

49 bpoiina. KopnyckynsipHO-BOJIHOBO# bubnnoreka [HOK
nyanu3M. CIIOHTAaHHOE U BBIHYKJICHHOE https://m.edsoo.ru/ff0d0ca8
U3JIy4eHue
OTkpbiTHE paTuOAKTUBHOCTH. OMBITHI

50 Pe3ell):)(bopz[§ 10 OTIPEICIICHUIO COCTaBa bubmorexa LHOK

https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOTO U3TyUYEHUS
CoiicTa anb(a-, 6era-, raMMa-u3ITydeHUsI.

o1 Bistnue pagnoakTHBHOCTH Ha KUBBIE
OpraHU3MBbI
OTKpbITHE IPOTOHA U HEUTpOHA. M30TOMBI.

59 Anbda-pacnaa. DIeKTPOHHBIN 1 bubnnorexka [JOK
MO3UTPOHHBIN OeTa-pacman. ["amma- https://m.edsoo.ru/ff0d1162
U3JIy4yeHue
DHeprus cBA3M HYKJIOHOB B siipe. SnepHbie

53 peakuuu. Snepusiii peaktop. [Ipodiemsr, bubnunoreka [JOK
IIEPCIEKTHUBBI, SKOJIOTUYECKHUE ACTIEKTHI https://m.edso0.ru/ff0d1356
SIIEPHOM YHEPTETUKH
OnemeHTapHble YacTULIbl. OTKpBITHE
MO3UTPOHA. MeTO 16l HAOTIOIEHUS U

54 perucTpalnmu 31eMEeHTAPHBIX YaCTHII. bubnuoreka [IOK

Kpyrusii cron «®yH1aMeHTaabHbIE
B3auMoecTBUA. EquHCTBO dusnueckoit
KapTUHBI MUPa»

https://m.edsoo.ru/ff0d0e38




55

56

Bun 3831000 HeOa. Co3Be3 s, ipKue
3BE3/bI, INIAHETHI, UX BUIUMOE IBUKEHUE.
ComnHeunast cucrtemMa

Counuie. ConHeuHast akTUBHOCTE. McTOUYHUK
sHeprun CoJiHIIa U 3BE3]T

57

3BE3/1bl, UX OCHOBHBIE XapaAKTEPUCTUKU.
3BE3bI ITIaBHOM I10CIIEA0BATEILHOCTH.
Bnytpennee ctpoenue 38€31. COBpeMEHHbIE
MIPEACTABICHUS O MPOUCXOKICHUU 1
sporonuy CoJIHIIA U 3BE3]T

58

Muneunsiii [lyTe — Hama ['anakTuka.
[Tonoxenue u nuxenue CosHua B
lanaktuke. ['amaktuku. YEpHbIE NBIPHI B
sIpax rajJjakTUK

59

Bcenennas. Pa3oeranue ranaktuk. Teopust
Bbonpmioro B3peiBa. PenukroBoe u3inydeHue.
MeraranakTuka

60

61

62

Hepemennsie npobieMbl acTpOHOMUHT

O6o6matomuit ypok. Ponb pusuku u
aCTPOHOMUHU B DKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COLIMANBLHOM U dTUUECKOM
cdepax nedaTeIbHOCTH YeTTOBeKa

O6o0maromuii ypok. Pois 1 mecto pusuku
1 aCTPOHOMHUU B COBPEMEHHOW Hay4HOI
KapTUHE MHpa

63

O6o0maromuii ypok. Pons ¢puzndeckoit
TeopuH B (HOPMUPOBAHHUH TIPEICTABICHUN O
¢bu3nueckoil KapTuHe MUpa




O6o0maromuii ypok. Mecto ¢pu3nveckoit
KapTUHBI MUPA B 00IIEM PSITy COBPEMEHHBIX

o4 €CTECTBEHHO-HAYUYHbIX MPEACTABIECHUHN O 1
IIpUpoIEe
65 Kontponbnas padoTta 3a kypc 11 kiacca. 1
66 Pabora Hag ommOkamMu. MarHuTHOE MOJIE. 1
DNeKTpOMarHuTHast UHIYKIUs
67 [ToBTOpenue. Ontuka. OCHOBBI 1
CHEMAIbHON TEOpUU OTHOCUTEIBLHOCTU
68 [ToBTOpenue. KBantoBas usmka. 1neMeHThI 1 bubnuorexa [JOK
ACTPOHOMUU U acCTPOPHU3UKH https://m.edsoo.ru/ff0d1784
OBULIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka, 11 kimacc/ Maxumes I'.J1., byxosues b.b., Yapyrun B.M. non
penakiueit [TapdpentreBoii H.A., AkninonepHoe obmiecTBo «M31aTeancTBo
«ITpocsenienue»

» ®usuka, 10 kmace/ Mskumes .., Byxosues b.b., Corckuit H.H. non
penakuueit [lapdentreBoit H.A., AkunonepHoe o0iectBo «M31aTeancTBO

«ITpocsemenue»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

®wuzuka 7-11 k.. CipaBouHas TeTpaap B Tadnuiax. CripaBoyHoe
n3nanue."M3naTeabCcTBO "AfIPHC-Hpecc", Mocksa, 2020

®uszuka: Konebanus u BoJaHbI. YTinyOneHHbll ypoBeHb. 11 kimace: yueOnux/ I'. 5.
Mskumiem, A. 3. Cunsikos. - 10-e uza., M.: [Ipoda, 2022

®usuka: Ontuka. KBantoBas pusuka. YriryOneHHbIN ypoBeHb. 11 kiacc:
yueOnuk/ I'. SI. Makumem, A. 3. Cunsikos. - 10-e uzn., M.: JIpoda, 2022
®duznka: DNEeKTpOAMHAMHUKA. Y TIyOseHHbI ypoBeHb. 10-11 kimace: yueOnux/ I
S. Mskumewm, A. 3. Cunskos. - 10-e uza., M.: Jlpoda, 2022

®usuka. 3agaunuk. 10-11 ki1.: yaedHoe nocobue/ A.Il. PeimkeBud., -M.: Jlpoda,
2021

I'opnosa JI. A. COopHMK KOMOMHUPOBAHHBIX 3aa4 110 ¢usuke 10-11 knaccsl. -



M.: BAKO, 2020

®wusuka. Teopus, Tpenunry, pemenus/ B. A. Mypanos-M.: 3A0 "UznaTenbckuii
oM "Yunurenbckas rasera', 2019

®wuszuka 10 Kyacc: TEXHOJIOTUYECKUE KapThl YPOKOB 1o yueOHuKy I'. 4.
Mskumesa, b.b. byxosuesa, H.H. Corckoro/ aBt.-cocT. H. JI. [lenareiiuenko. -
Bousrorpaa: Yuurens, 2021

®usuka 11 knacc: TEXHOIOTUYECKHE KapThl YPOKOB 10 yueOHUKy . f.
Mskuiesa, b.b. Byxosuesa, B. M. Uapyrun/ aBt.-coct. H. JI. Ilenareituenko. -
Bousrorpaa: Yuurens, 2021

EI'D 2022. ®usuka: TemMaTU4eCKe TpPeHUPOBOUHbIE 3a1anus/ A. A. Daneena. -

MockBa: Dxcmo, 2021. -184 c.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

Mos mikona - https://lesson.edu.ru

Enunas xosuteknus udpoBsIx 00pa3oBaTeIbHBIX pecypcos -http://school-
collection.edu.ru

[udposoit oOpazoBaTenbHBIN pecype s mkoa "Sxmace" -
https://www.yaklass.ru

Knacc!nas dusuka - http://class-fizika.ru

Yuurens [Ipo - https://uchitel.pro



Poccuiickas DnekTponHas mkosia - https://resh.edu.ru

@OI'BHY «®DenepanbHbIil HHCTUTYT MEAArOTHUECKUX n3Mepenuin» - https://fipi.ru
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