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HOACHUTEJIBHAS 3AIINCKA

[IporpamMmma 1o ¢u3uke 0a30BOTO YpPOBHS HAa YPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUW U TpeOOBaHUM K pe3yibTaTam
OCBOCHHMsI OCHOBHOI 0Opa3zoBaTeibHON mporpammsl, mnpeactaBieHHbIX B OI'OC
COO, a Takxe ¢ ydérom (enaepanbHO padoyell NporpaMMmbl BOCIUTAHUA U
KOHIEMIIMK TpernojaBanus yueOHoro npeamera «Dusmka» B 00pa3oBaTEIbHBIX
OpraHU3aIusiX Poccuiickoi denepannu, pean3yIOMMX OCHOBHEIE
o0Opa3oBarebHbIE MPOTPAMMBI.

Copepxanue mporpaMMbl 1O (U3MKE HAMpaBIeHO Ha (HOpPMHUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxcs 10-11 xmaccoB mnpu
oOyueHuu ux ¢u3nke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-ACSATEIILHOCTHOTO
noaxona. IIporpamma no ¢usuke coorBercTByeT TpeboBanusm DOI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pe3yIbTaTaM
oOy4eHMs, a TakXke€ YUYUTHIBAET HEOOXOAMMOCTh peaU3alii MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAy4YHBIMU YYE€OHBIMM mpeaMeramu. B Hel
ONPENENSIIOTCS OCHOBHBIE 1I€JIM M3y4yeHUsl (PU3MKU Ha YpPOBHE CpeAHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (U3HKHU: JMYHOCTHBIE,
MeTaIpeIMETHBIC, TpeaMeTHbIC (Ha 6a30BOM ypOBHE).

[Iporpamma no gu3uke BKIIOYAET:

IUTAaHUPYEMBIE pPe3yJIbTaThl OCBOCHUS Kypca Pu3uKu Ha 6a30BOM YPOBHE, B
TOM YHCIIE TIPEIMETHBIE PE3YJIbTATHI IO T0JIaM 00yUYeHUS;
cozepxkanue yueOHoro npeamera «Du3nuka» 1o rogam o0ydeHHs .

®du3nka Kak Hayka O HamOoJiee OOIMX 3aKOHAX MPHUPOABI, BHICTYMAas B
KayecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJaJ B CUCTEMY
3HaHuM 00 okpyxatoiieM mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3Y IOIIIHIA
JUISl €CTECTBEHHO-HAYYHbIX YUEOHBIX IPEIMETOB, ITOCKOJIbKY (PU3NYECKHE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBJIICHHMM, H3y4aeMbIX XHUMHEH, OHOJIOrHEH,
dbuznyeckorr reorpadueir u actpoHomuei. Mcmonb3oBaHME U aKTHUBHOE
npuMeHeHue  (U3MYECKUX 3HAHUW  ONpejAessieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe DHEPreTHKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCa, TMOJIYYeHHs] HOBBIX MAaTEpHAIOB C 3a/JlaHHBIMU CBOMCTBAMU M APYTHX.
N3yuenune ¢u3MKu BHOCUT OCHOBHOW BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MUpa OOydamluuxcsd, B (opMupoBaHHe yMEHUU MPUMEHSTH
HAYYHBII METOJI TO3HAHUS NP BHIMIOJHEHUH UMH YY€OHBIX HCCIIEIOBAHUH.

B ocHOBYy kypca ¢usmku s ypoBHS CpeAHETro o00Imero oOpa3oBaHUS
MOJIOKEH PAI HWIEH, KOTOphlE MOXHO paccMaTpuBaTh KakK MPUHIUIIBI €ro
OCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypcC SIBIAETCS JIOTUYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MAaTepuaj U3 BCEX Pa3lesoB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOMN (DU3HUKHU.

Hoes cenepanuzayuu. B CcOOTBETCTBUM C HEW MaTepual Kypca (QU3MKH
o0beMHEH BOKPYr (¢u3nueckux Teopui. Benymmum B Kypce sBusercs
dbopMUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pHUH, BEUIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCHOJIb30BaHHUE
T'YMaHUTAPHOTO TOTEHIHala (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHUSA
¢buzuku ¢ pa3BuTHEM OOIECTBAa, a TakkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U KOJIOTHYECKUMU MTPOOIeMaMHu.

Hoesa  npuxnaonou  uanpaenennocmu. Kypc Qusukm mnpeamonaraeT
3HAKOMCTBO C IIMPOKHM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKUX MPHUIIOKEHUN
U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes »sKkonocuzayuu peamu3yeTcss MOCPEACTBOM BBEJACHUS DIIEMEHTOB
colepKaHMsl, TMOCBSIIEHHBIX SKOJOTMYECKUM IpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTUEM TEXHUKU M TEXHOJOTHM, a TaKXKe OOCYXKICHUS
npo0JieM paloHAIBHOTO MPUPOIOTIOIB30BAHUS U HKOJIOTHYECKON O€30IaCHOCTH.

CrepKHEBBIMHU 3J€MEHTaMU Kypca (PU3MKH Ha YpOBHE CpEIHEro OOIIero
oOpa3oBaHus ABJISIOTCS Qusudeckue Teopuu (GopMUpOBaHUE TPEACTABICHUN O
CTPYKTYpe MOCTPOCHHsI (GU3HUECKON TEOpHH, posid QyHIaMEHTAIbHBIX 3aKOHOB U
OPUHLWIIOB B  COBPEMEHHBIX MPEACTABICHUSIX O MPUPOAE, TIpPaHULAX
OPUMEHUMOCTH TEOpHil, JJIsI ONUCAHUS E€CTECTBEHHO-HAYYHBIX SIBICHUU W
IIPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBIN TOAX0 B Kypce (PU3MKU peaiu3yeTcsl Mpexae
BCEro 3a CYET OpraHu3alld SKCIEPUMEHTAIBHON AESITENbHOCTH O0YYarOIIMXCH.
Jns 6a30oBoro ypoBHA Kypca (HU3MKM — 3TO HCIOJB30BAHHE CHUCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX JSKCIEPUMEHTOB U J1a0OpaTOpHBIX padoT,
KOTOpbIe B mporpamme no (usuke oObeIMHEHBI B OOUIUMN CHHCOK YUYEHHUYECKHUX
MpaKkTUUeCKUX paboT. BeijeneHue B yka3aHHOM IepeyHe Ja0opaTOpHBIX padoT,
OPOBOJUMBIX JJIE KOHTPOJS M  OLIEHKH, OCYIIECTBISIETCS YYaCTHUKAMHU
0o0pa3oBaTEIBLHOIO Mpollecca UCXOAs M3 OCOOEHHOCTEW IUIAHUPOBAHUS W
OCHalleHus kabuHera ¢usuku. Ilpu »>ToM obOecrieunBaeTcss OBJAJICHUE
OoOyYaroIMMHUCS YMEHUSIMU TPOBOJUTh KOCBEHHBIE W3MEpPEHMs], HCCIIeOBAaHUS
3aBUCUMOCTEH (U3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
NPEMJIOKEHHBIX THUIIOTES.

bonpuioe BHUMaHUE YNENAETCS PEHIEHUIO PACYETHBIX M KAYE€CTBEHHBIX
3amad. [Ipu 3TOM s pacdy€THBIX 3aad MPUOPHUTETOM SIBIISIFOTCS 3aJladyd C SIBHO
3aJJaHHON (PU3MUECKON MOEIbIO, MTO3BOISIIOIINE IPUMEHATh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszjeia Kypca, TaK U UHTErpUpys 3HAHUS U3
pa3HbIX pa3nenoB. JlJisi KaueCTBEHHBIX 3a7ad MPUOPUTETOM SBIISIOTCS 3aJaHUs Ha
0ObsSICHEHUE MPOTEKaHUs (U3UYECKUX SIBICHUM W TPOILIECCOB B OKpYKarolen
XKU3HHU, Tpelyromue BbIOOpa (PU3MUECKONW MOJAENU Il CUTyallud MPaKTHKO-
OPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOecreueHrI0 ydeOHOro mpoliecca 0a30BbIi ypOBEHb Kypca
¢Gbu3MKU HA ypOBHE CPEeHET0 00IIero 00pa3oBaHus JOJKEH U3Y4aThCsl B YCIOBHSIX
NpeAMETHOrO KabwHeTa (PU3MKHU WM B YCIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
PEAMETOB €CTECTBCHHO-HAYYHOTO IMKIA. B kKaOuHeTe (DU3UKH JOJDKHO OBITH
HeoOxonuMoe J1labopaTopHOe OO0OpYyIOBaHHWE JJIS BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKE YYCHHMUECKHX MPAKTHUECKUX pabOoT W JIEMOHCTPAIMOHHOE
000pyI0BaHHE.

JleMoHcTpalluoHHOEe 00OpyJ0BaHue (QopMHUpyeTCs B COOTBETCTBUU C
OPUHIUIIOM MHUHHUMAJIbHOM JIOCTATOYHOCTH U OOECHEUYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TMporpaMMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpALMN s
UCCIICJIOBAHUSI  M3yYaeMbIX  SIBICHUW W  TPOILECCOB, IMIUPUYECKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHH.

JlabopaTtopHoe 00OpyJIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX pabdoT
dbopmMupyeTcss B BUJIE TEMATUUYECKUX KOMIUIEKTOB M OOECIEYMBAeTCs B pacdeTe
OJIHOTO KOMIUJIEKTa Ha JABYX OOydJaromuxcs. TeMaTH4eCKHue KOMILISKThI
7ab0paTOpHOTrO 000PYNOBaHMS JOJKHBI OBITh TOCTPOCHBI HAa KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(GPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE TU(DPOBBIX JTaOOpaTOPHUH.

OCHOBHBIMU TIEJISIMU H3y4eHUS (HUBHKHU B 00111eM 00pa30BaHUM SBISIOTCS
dbopMHupoBaHUE WHTEpPECAa U CTPEMJICHHS] OOYyYalolmuXcsi K HayYHOMY
W3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HMHTEIUVICKTyalbHBIX W TBOPYECKUX
CIIOCOOHOCTEN;
pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HaHUsA U (OPMUPOBAHUE
HCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBICHUSIM;
dbopMupoBaHUEe HAYYHOTO MHPOBO33PEHUSI Kak pe3yjibTaTa H3yYCHUs
OCHOB CTPOCHUSI MaTepUu U PyHAaMEHTAJIbHBIX 3aKOHOB (DU3UKHU;
dbopMupoBaHUE€ YMEHHH OOBSICHITH SBICHHS C  HCIOJIH30BAHUEM
(bu3HYeCKUX 3HAHUH M HAYYHBIX JTOKA3aTEIIbCTB;
dbopMupoBaHUE MPEICTABICHUN O POJU (U3UKU Il Pa3BUTHUS JIPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTUH.

JlocTikeHre STUX Ielield 00ecrieurBaeTCsl PEIIeHUeM CIEAYIOINX 3a/1a4d B

nporiecce u3ydeHus Kypca GHU3uKH Ha YPOBHE CpeIHETo o011ero oopa3oBaHus:



pUOOpETEHHE CHUCTEMBI 3HAHUU 00 001X (bU3UIeCKUX
3aKOHOMEPHOCTSIX, 3aKOHAax, TEOpHsIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJSIDHYIO  (PU3UKY, 3JEKTPOJWHAMHKY, KBAHTOBYIO (U3UKY U
AJIEMEHTBI aCTPO(DU3UKH;

dbopMHUpOBaHWE YMEHUH TIPUMEHSITh TEOPETHYECKUE 3HAHUSA  JUIS
OOBsSCHCHHMSI (PU3WYECKUX SBJICHWW B TPUPOAC U I TPHHITHS
MIPAKTUYCCKUX PEIICHUN B MIOBCETHEBHOW KU3HH;

OCBOCHHME CIIOCOOOB pEIICHUS PA3THYHBIX 337a4 C SBHO 3a/laHHOMN
dbu3nyueckoil MOJENbIO, 3aj]ad, MOJAPa3yMEBAIOIINX CaAMOCTOATEIbHOE
co3zlaHne (pU3NIECKON MOJIEIH, aIcKBaTHOM YCIIOBHSIM 3aJ1auH;
NOHUMaHUEe (PU3MYECKHX OCHOB M TPHUHIIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPONCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOILYIO
cpeny;

OBJIAJICHUE METOJAMH CaMOCTOSITEIIHHOTO IJIAHUPOBAHUS W TPOBEICHUS
(bu3HUeCKNX SKCIEPUMEHTOB, aHajdnu3a W WHTEpHIpeTanud uHdOpMaIuy,
ONpeIeNIeHHs JOCTOBEPHOCTH MOJYYEHHOTO PE3YJIbTaTa;

CO3/ITaHHUE€ YCIIOBHM JJIsl pa3BUTHSI YMEHHUM MPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOU JIEATEIBHOCTH.

Ha wusyuenuwe ¢usuku (0a30BBIM YPOBEHb) Ha YpPOBHE CPEIHEro OOIIEro
obpazoBanus orBoguTcs 136 yacos: B 10 kimacce — 68 yaco (2 vaca B Heeli0), B
11 xnacce — 68 yacos (2 yaca B HEZIEIIO).

[Ipeanaraempiii B mporpamMme 1o ¢u3MKe TNepeueHb JabopaTOpHBIX U
NPAKTUYECKUX padOT ABISETCS PEKOMEHJOBAaHHBIM, YYHUTENb [eJaeT BBIOOP
NpOBENIEHUs JIA0OPAaTOPHBIX pPabOT M OMBITOB € YYETOM HMHAMBHUIYaIbHBIX
0COOEHHOCTEH 00yYarOIIUXCA.



COILEPKAHUE OBYYEHUA
10 KJTACC

Pa3znen 1. ®u3uka u MeToAbl HAYYHOI O MO3HAHUSA

®uszuka — Hayka o npuponae. HayuHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Poiib 3KcepUMEHTa W TEOPUUM B MPOLECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (DU3HUKE.

MopenupoBanue (pU3MYeCKUX SBJICHUNA M TpolieccoB. HayuHble THMOTE3HI.
duznyeckre 3aKOHBI U TEOPUHU. ['paHUIbl TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUA.

Ponp u mecTto Qusnku B POpMUPOBAHUHM COBPEMEHHOW HAyYHON KapTUHBI
MHpa, B IPAKTUYECKOUN AEITETbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanioroBeie ¥ I1U(POBBIE HU3MEPUTENbHBIE TPUOOPHI, KOMIbIOTEPHBIE
JNATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe nBUkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBUKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpemHsisE CKOPOCTh, MIHOBEHHAs CKOpPOCTb) M
YCKOPEHHE MaTepUalibHOW TOYKHM, MX IPOEKUHWH HA OCH CHUCTEMBI KOOPAHMHAT.
CiioxxeHue nepemMeIieHuil u CI0KeHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOPEHHOE TMpPSMOJIMHEHHOE ABWKeHue. | 'paduku
3aBUCUMOCTH  KOOpDJHMHAT, CKOPOCTH, YCKOPEHUs, IIyTH U [EPEMELICHHS
MaTepuaJIbHON TOYKU OT BPEMEHH.

CBo06oHOE TIaJIcHHE. Y CKOpEHHUE CBOOOHOTO Ma CHHUS.

KpuBonuneitnoe  nBuxkeHue. JIB)KEHHME  MATEpPUAIbHOM  TOYKH IO
OKPYXHOCTH C IMIOCTOSIHHOW MO MOAYJIIO CKOPOCTBIO. YTIIOBAasi CKOPOCTh, JINHEHHAS
ckopocTs. [lepuoa u yactora ob6pamieHus. LleHTpocTpeMuUTeNbHOE YCKOPEHHE.

TexHuueckne YCTpPOWCTBA M MPAKTUYECKOE MPUMEHECHHUE. CIHUAOMETD,
JBH)KEHUE CHAPSAJIOB, IIEMTHBIE U PEMEHHBIEC TIEPEIayu.

Jlemoncmpayuu

Mojenb cucTemMbl OTCUETA, WIUIIOCTpAIMsd KUHEMATHYECKUX XapaKTEPUCTUK
JBUYKCHHS.

[IpeoOpazoBanue MBUKEHUIN C UCIIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGnronenne nBuxkeHus Teja, OpPOIICHHOTO TMOJ yIJIOM K TOPWU3OHTY U
TOPU30HTAJIBHO.



N3mepenune yckopeHusi CBOOOTHOTO MaCHHS.

Hanpasnenue ckopocTH mpu ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuwl

N3ydyeHne HEpaBHOMEPHOTO JBHMXKEHHUS C LIEJbIO ONPENEIICHUS MTHOBEHHOU
CKOPOCTH.

HccrnenoBaHre COOTHOUIEHUS MEXAY MyTAMH, MNPOMJICHHBIMUA TEJIOM 3a
MOCJIEJIOBATEILHBIC PABHBIE MPOMEXYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JBUKEHUU C HAYaJIbHON CKOPOCTBIO, PAaBHOM HYJIIO.

N3yyeHune NBUKEHUS IAPUKA B BA3KOM KUIKOCTH.

N3yuyenue aBuKeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuxa

[Ipuamun  otHocutenbHOCTM  [anmunes. Ilepseii  3akoH  HeroToHA.
NuepuuanbHbie CHCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoi 3akon HeroToHa
JUIS. MAaTEpUaIbHOM TOUKU. Tpetuit 3akoH HproTOHA [ MaTepuanbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuima Tskectu. IlepBas kocMuueckas
CKOPOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (mokosi, CkoJibkeHusi, kauenus). Cuia tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIBKEHUS U cujia TpeHus mokos. KoadduiueHt TpeHusl.
Cuna conpoTUBIICHUS NPU ABUKECHUU TeJla B AKUJKOCTH WUJIU rase.

[TocTynarenbHoE U BpalaTeabHOE ABHKEHHE aOCOIIOTHO TBEPIOTO TEna.

MoOMEHT CHJIBI OTHOCHUTEIBHO OCH BpamieHus. [lnedo cuibl. YcinoBus
paBHOBECHS TBEPAOTO TeJIa.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE. IMOIIINITHUKH,
JBU>)KEHNUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpPUUH.

CpaBHeHUE Macc B3aUMOAECHCTBYIOIINX TEN.

Bropoii 3akoH Herotona.

N3mepenue cuit.

CioxeHnue cui.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AehOpMalluH.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TIAJICHUH.

CpaBHeHUE CHII TPEHUS MIOKOSI, KAYEHUS U CKOJIbKEHHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapsl paBHOBeCHS.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomaol

W3yueHnne nBuxkeHUs OpycKa Mo HAKJIOHHOM TUIOCKOCTH.



HccnegoBanue 3aBUCMMOCTH CHJI YOPYTOCTH, BO3HUKAIOUIMX B IMPYKUHE U
PE3MHOBOM 00paslie, 0T UX AedopMaliu.

HccnenoBanue ycinoBUM paBHOBECUS TBEPAOTO TeJd, HMEKOLIET0 OCh
BpAILICHUS.

Tema 3. 3axonwl coxpanenusn 6 mexanuke

Wmnynsc MatepuaibHOM TOukd (Tena), CHCTEMbl MaTepHabHBIX TOYEK.
Nmnynse cuiibl 1 M3MEHEHUE HMITYyJIbCa Tejla. 3aKOH COXPAaHECHUsS HMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Pa6Gora cuibl. MOMIHOCTE CHIIEL.

Kunetndeckas sHepruss MarepuajbHOW TOYKH. TeopemMa 00 H3MEHEHUH
KUHETHUYECKOU SHEPTHH.

[TorennmanpHas SHEprus. [TorenuumanbHas SHEprus YIIPYTO
nedbopMupoBaHHOW  TpykuHbl.  [loTeHuManbHass 3Hepruss Tena  BOIU3H
MMOBEPXHOCTHU 3EMJIH.

[lorennuanbHple W HENOTEHUUAJIbHBIE  CHUJIBI. CBsi3p  paboOTHI
HEMIOTECHUUAIBHBIX CUJ C U3MEHEHUEM MEXAHUYECKOW SHEPTHUM CUCTEMBI TEJ.
3aKOH COXPAHEHUSI MEXaHUUECKOU SHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.

TexHuueckre yCTpOWCTBA U IPAKTUYECKOE IIPUMEHEHME. BOIOMET, KOIED,
NPY>XKUHHBIA TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE ABUKEHUE.

[Tepexo MOTEHIMATBHON YHEPTUH B KHHETHYECKYIO M 0OpaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomol

W3ydyenne abCOMIOTHO HEYNMPYTOro yaapa ¢ MOMOIIBIO ABYX OJUHAKOBBIX
HUTSIHBIX MAsATHUKOB.

HccnenoBanue cBsi3M pabOThI CUJIbI ¢ U3BMEHEHUEM MEXaHUYECKOW IHEPIUu
TeJla Ha IPUMEPE PACTIKEHUSI PE3UHOBOTO KIyTa.

Pa3nea 3. MoJiekyasipHasi pu3MKa U TePMOAUHAMMKA

Tema 1. Ocnogvt MoneKyaapHoO-KUHEMUYECKOU meopuu

OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM U UX OIBITHOE
o0ocHoBanue. bpoynoBckoe naBmwxenue. [Quddysus. Xapakrep ABMKEHUS H
B3aUMOJEHCTBUS YaCTUL[ BellecTBa. MoJenu CTpOEHUs Ta3oB, KUIAKOCTEH H
TBEPABIX TEJ U O0BSCHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojelei. Macca u
pa3Mepsbl MoJiekyi1. KonnuectBo BemecTBa. [locTosinnas ABoraapo.

TennoBoe paBHOBecue. Temrieparypa u €€ mamepenue. lllkana temmeparyp
Llenbcus.



Mopgens  wupeanbHOro rasza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KHHETUYECKOW TEOpUU HACANIbHOTO raza. AOCONIIOTHas TeMmIiepaTrypa Kak Mepa
CpEIHEM KHUHETUYECKOW JHEpPruM TEIUIOBOTO JBWXKEHUA dactull rasa. [lIkama
temneparyp KenpBuna. ['a3oBble 3akoHBI. YpaBHeHue MenneneeBa—Kianenpona.
3akoH [lanprona. M3omnporeccsl B UACATBHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencTraBieHHE H3OMPOLECCOB. HM30TEpPMa, HM30XO0Da,
n3o0apa.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE IPUMEHEHUE. TEPMOMETP,
O6apomerp.

Jlemoncmpayuu

OnbITHl, JOKa3bIBAIOIINE JMCKPETHOE CTPOCHHME BellecTBa, (oTrorpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHUM.

OmnpiTel 10 U PYy3UN KUAKOCTEH U Ta30B.

Mogenbs OpOyHOBCKOTO TBUKECHUS.

Mogpens onsita llTepHa.

OnbITHI, JTIOKA3bIBAIOIIINE CyIIECTBOBAaHHE MEKMOJIEKYJISIPHOTO
B3aUMOJICUCTBUS.

Mojenb, WILTIOCTPUpPYIOIIAs MPUPOY JABJICHUS ra3a Ha CTEHKHU COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHHE COCTOSHMS MACAJTBHOIO Trasa,
M30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Onpenenenue Macchl BO3QyXa B KJIACCHOW KOMHAT€ HAa OCHOBE HM3MEpPEHHUI
00BbEMa KOMHATBHI, IABJICHUS U TEMIIEPATYpPhI BO3/IyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXAY IMapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocrosbt mepmoOUHAMUKU

TepMmoannamuueckass cucrema. BHYTpeHHsAS 3HEpPrus TEPMOJMHAMHYECKOU
CUCTEeMBI U crioco0bl €€ n3meHenus. KonudecTBo TemioTel U padota. BHyTpennss
SHEpPrus  OJHOATOMHOTO  MJACAJIBbHOrO  rasa. Buasl  Temionepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIMS, U3Iy4YeHUE. Y IeIbHas TEIUIOEMKOCTh BEIIECTBA.
KonndecTBo TemnoTsl npu Tenionepeaaye.

[lonsitue 06 aauabatHoM mpouecce. llepBhlii 3aKOH TEPMOAMHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJUHAMUKH K H3ompolieccaMm. ['padudueckas
UHTEpIpeTalys padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTuMoCTh MPOIECCOB B MPUPO/IE.

TennoBple  MammHbl.  [IpuHOMOBI  AEHCTBHS — TEIUIOBBIX  MAIlIMH.
[IpeoOpazoBanusi SHEpPruM B TEIUIOBBIX MamuHax. KoadduiumeHt moae3Horo
nericTBus TeruioBod MammHbl. [lukn KapHo um ero xosd@uIHMEHT 10JIe3HOTO
JEHCTBUSA. DKOJIOTHUECKHUE TPOOIEMbI TETUIOIHEPTETUKH.



TexHuUeckne yCTpPOWCTBA W TMPAKTUYECKOE MPUMEHEHHE. JBHUTaTelb
BHYTPEHHET0 CropaHus, ObITOBON XOJOAMIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHeHre BHYTPEHHEW HSHEPruM Teja MPU COBEPIICHUU PadOTHI: BBLIET
npoOku u3 OyTBUIKM TMOJ JEUCTBHEM CXATOTO BO3JyXa, HarpeBaHue sdupa B
JaTyHHOU TpyOKe myTéM TpeHus (BUICOACMOHCTPALHS).

W3meHeHne BHYTpeHHEH sHeprun (TeMrepaTypsl) Tella Py TeIuIonepeaye.

OnpIT MO0 aauabaTHOMYy PpACHIMPEHHI0 BO3ayXa (OMBIT € BO3AYHIHBIM
OTHHUBOM).

Mopenu napoBoit TypOUHBI, IBUTATEIIsI BHYTPEHHETO0 CrOPaHUs], PEaKTUBHOTO
JIBUTATENS.

Yuenuueckuii sxcnepumenm, rabopamopHuvle pabomuol

N3MepeHue yaeapHOU TEI0EMKOCTH.

Tema 3. Aepecammuvie cocmosanus eeuecmea. Dazosvie nepexoonl

[TapooGpa3zoBanue u kKoHjaeHcanus. Mcnmapenue u kumneHue. AOCONIOTHAs U
OTHOCHUTEJIbHAsI BIAXHOCTh BO3AyXa. HacwlieHHbl mnap. YaenbHas Teriora
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhl KATICHUS OT JTaBJICHUSI.

TBépnoe Teno. Kpucramnnueckue u amop@Hsbie Tena. AHMU3OTPOIUS CBOMCTB
kpuctayioB. Kuakue kpucramibl. CoBpeMmeHHble Marepuanbl. [LiaBieHue wu
KpUCTaJTU3aIus. Y ieapHas Teriora miasieHus. Cyoaumanus.

YpaBHeHUE TEIJIOBOTO OajaHca.

TexHuueckre YCTpOWCTBA U MPAKTUYECKOE MPUMEHECHHUE. TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJOTUHU MOJYUYECHHS] COBPEMEHHBIX MaTepHuasoB, B
TOM YHCJI€ HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX TTAPOB.

Kunenue npy moHMKEHHOM JaBJICHUH.

Cnoco0bl u3MepeHus BIa>KHOCTH.

Habnronenne HarpeBaHus U IJIAaBICHUS KPUCTATIMYECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTajIoB.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomuvl

N3mepenre 0THOCUTENBbHON BIIaXKHOCTU BO3/yXa.

Pa3pnen 4. DiekTpoauHaMHuKA
Tema 1. dnekmpocmamuka
OneKkTpu3aums Tel. OJEKTpUYecKkuil 3apsa. JlBa Buaa dSIEKTPUUECKUX
3apsinoB. [IpOBOIHMKHM, OUANEKTPUKU W MOIYNPOBOJHUKHU. 3aKOH COXPaHEHUs
AIEKTPUUYECKOTO 3apsia.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHslil snekTpuuecKuii 3aps.
Onektpuueckoe mnojne. Hanpsok€HHOCTh  3nekTpudeckoro moiis.  [lpuHnmn



CYIEPIIO3ULAN DJICKTPUUYECKUX Tosiel. JIMHUKM HanpspKEHHOCTH JJIEKTPUYECKOTO
OJISL.

Pabora cun  anektpocratmyeckoro  mons. [lorenmuman.  PasHocTh
NOTEHIMANOB. [IpOBOAHUKM U JAUANEKTPUKA B DIEKTPOCTATUYECKOM IIOJIE.
JvsnekTpuyeckas IpOHUIIAEMOCTb.

DnekTpoéMKOCTh. KonaeHncarop. DneKTpOEMKOCTh MIJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsKeHHOTO KOHJEH caTopa.

TexHu4yeckre YCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHHUE. JIIEKTPOCKOII,
AIEKTPOMETpP, DJIEKTPOCTaTHYECKas 3allluTa, 3a3eMJICHHE DIIEKTPONpHOOpPOB,
KOHJIEHCATOP, KOMMUPOBAJIbHBIN amnIapar, CTPYWHbINA PUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHIHUII IEUCTBUS SJIEKTPOMETPA.

B3auMmopericTBHE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TE.

[IpoBOIHMKH B 3IIEKTPOCTATUYECKOM TOJIE.

DIIEKTPOCTATUYECKAS 3aLUTA.

JIMAIEKTPUKU B DJIEKTPOCTATUYECKOM TTOJIE.

3aBUCUMOCTbh  AJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT  IUIOLIAAN
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUAJIEKTPUUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOTO KOHJEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3MepeHune 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstit 31exkmpuyeckuit mox. Toxu 6 paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHHS JJIEKTPUYECKOTO TOKA.
Nctounuku Toka. Cuia Toka. [TocTOSIHHBIN TOK.

Hanpspxenue. 3akon OMa 17151 y4acTKa LeTH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YJIEIbHOE CONPOTUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapalIeNbHOE, CMEIIAHHOE COCIMHEHNE TPOBOJHUKOB.

Pabora »snextpuueckoro Toka. 3akoH Jxoyms—Jlenma. MourHoCTh
3JIEKTPUYECKOTO TOKA.

DIIEKTPOABIKYIIAsl CWiia U BHYTPEHHEE CONMPOTUBIICHUWE HCTOYHUKA TOKA.
3akon OMa J1Jis IOJIHOM (3aMKHYTOM) 3JIeKTpruYecKoi 1enu. KopoTkoe 3aMbIkaHue.

DJIEKTPOHHAs ~ TMPOBOJAMMOCTH  TBEPABIX  METAJIOB.  3aBUCUMOCTh
CONPOTHUBIICHUSI METAJIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTD.

DIJIEKTPUUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBOIHUKW. CobcTBeHHas U IpUMECHAas IPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBoJHUKOBBIE TPUOOPHI.

DJEKTpUYECKU TOK B  pacTBOpax UM  paciulaBax  dBJIEKTPOJIUTOB.
DIEKTPOIUTHYECKAS TUCCOLUALINS. DIEKTPOIU3.



DNeKTpuueckuii TOK B razax. CaMOCTOSITENIbHBIA M HECAMOCTOSATEIbHBIN
paspsan. Monunus. [Inazma.

TexHuyeckre yCTpPOIICTBA M MPAKTUYECKOE MPUMEHEHHE. aMIepMeTp,
BOJIBTMETP, PEOCTAaT, HWCTOYHUKH TOKA, DIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIIbHBIC TPUOOPHI, TEPMOMETP COMPOTHUBIICHHUS, BAKYYMHBIN JTHO],
TEPMUCTOPHI U (OTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN AMOI, TaIbBAHUKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKA U HANPSKEHUSL.

3aBUCUMOCTbh COINPOTUBIICHUS] LWIMHAPUYECKUX HPOBOJHUKOB OT JIJIMHBI,
IJIOILA]IN MTOMIEPEYHOTO CEUECHHS U MaTepuana.

CMeniaHHOE COeIMHEHUE MTPOBOAHUKOB.

[Ipsamoe wn3MepeHue dIEeKTpOABWXKYIIEeW cuiibl. KopoTkoe 3amMblkaHue
rajbBaHMYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTH COMPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB PEKTPOTUTOB.

HckpoBoit pa3psia 1 IpOBOJIUMOCTh BO3IyXa.

OHOCTOPOHHSISI TPOBOJAMMOCTH JUO/IA.

Vuenuueckuii sxcnepumenm, 1abopamopHwle pabomuol

N3ydeHne cMEmanHOTrO COeIMHEHHS PE3UCTOPOB.

N3mepenune 2JIeKTPOABMKYIIIEH CUIIBI UCTOYHUKA TOKA M €ro BHYTPEHHETO
COTNIPOTUBJICHHUS.

HaGnronenue snekrponusa.

Me:xnpeaMeTHbIE CBS3H

N3yuenne kypca ¢pusuku 6a30Boro ypoBHs B 10 kimacce OCyIIECTBISETCS C
y4ETOM COAEPIKATEIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMH MaTeMaTHKH,
Ouonoruu, XMMUH, reorpaduu U TEXHOJIOTHH.

Meowcnpeomemnvle nonsmusi, CBSI3aHHbIE C M3yYEHHEM METOJOB HAay4HOIO
MO3HAHUS. SIBJICHUE, HAy4HbId (hakT, runoresa, (unyeckass BEIMYMHA, 3aKOH,
TEeOpUsi, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJIETMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelleHWEe CUCTEMbl ypaBHEHUH, JIMHEWHas (DyHKIMS,
napa0ouna, runepbosia, ux rpaukd U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPHI U UX MPOCKIIMU Ha OCU KOOPJIMHAT, CII0KEHUE BEKTOPOB.

buonocus: mexanumdeckoe ABUKEHUE B XKUBOU mpupoje, auddysus, ocmoc,
TEIUIOOOMEH JKUBBIX OpraHM3MOB (BHIbI TEILIOMEPEIayH, TCIUIOBOS PaBHOBECHE),
ANEKTPUYECKUE SBJICHUS B )KUBOW MPHUPOJE.

Xumus: IUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TN, JKUIKOCTEH H



ra3oB, 3JIEKTPUYECKHE CBOMCTBA METAJIOB, 3JIEKTPOJIMTHYECKAs JMCCOLIMALIMS,
rajbBaHUKA.

l'eoepaghus: B1aXXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE IBUKEHUU C MCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpeHUs B TEXHUKE, MOJIIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXpPaHEHUs
UMITyJIbca B TeXHUKE (pakera, BOJOMET U JApPYrue), IBUTATENIb BHYTPECHHETO
cropanusi, naposasi TypOouHa, ObBITOBOM XOJIOAMJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYeHHs] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE HAHOMATEepUajoB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allUTa, 3a3eMJICHUE 3JIEKTPONpPUOOPOB,
KCEpOKC, CTpYHHBIH MIPUHTED, AIEKTPOHArPEBATEIIbHBIC puoopHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, FaTbBAHUKA.

11 KITACC

Pa3znen 4. DinekTrpoauHaAMUKAa

Tema 3. Maznummnoe noJie. I1eKMPOMAZHUMHAA UHOYKUUS

[TocrossHHble ~ MarHuThl.  B3anMOAEWCTBHE  MOCTOSAHHBIX  MArHUTOB.
MarautHoe mnosne. Bexkrop MarHuTtHOM wuHAYKUMHU. IlpuHiun cynepnosunuu
MAarHUTHBIX MOJied. JINHMKM MarHUTHOM WHAYKIUU. KapTMHa JMHUI MarHUTHOU
WHJIYKIIUU T10JI1 TOCTOSTHHBIX MarHUTOB.

MarauTHoe T10J€ TMPOBOJHMKA C TOKOM. KapThHa JMHUM WHIYKIUU
MAarHMTHOTO TOJISI JUIMHHOTO MPSIMOIO ITPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOI'O
IIPOBOJIHMKA, KaTyIIKH ¢ TOKOM. OnbIT OpcTena. BzanmoneicTBrue nNpoBOJIHUKOB C
TOKOM.

Cuiia Amnepa, e€ MOAyJb U HalpaBJICHUE.

Cuna Jlopenua, €€ Moyib U HanpaBieHue. JIBUKeHHe 3apsyKeHHOM YacTHUIIbI
B OJHOPOJHOM MarHMTHOM Ioje. Pa6oTa cuisl JIopenna.

SIBiieHME DNEKTPOMArHUTHOW MHAYKUMH. [lOTOK BEKTOpa MAarHUTHOM
WHAYKUAH. OJIEKTPOABMKYIIAS CUlIa HWHAYKIWU. 3aKOH SJICKTPOMAarHUTHOMN
naaykuuu dapanes.

BuxpeBoe nsnexkrpuueckoe Moje. DIJIEKTPOABHXKYIAS Cula HHAYKIUU B
MPOBOJHHUKE, IBUKYIIEMCS MTOCTYIATEIBHO B OJJTHOPOJHOM MarHuTHOM TIOJIE.

IIpasuno Jlenua.

NuaykTuBHOCTH.  SIBIEHME CaMOMHIOYKUMH. OJNEKTPOABHXKYIIAs CuUJa
CaMOMHIYKIIUH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTPOMCTBA UM IMPAKTUYECKOE MPUMEHEHUE. IIOCTOSHHBIE
MAarHMThl, 3JIEKTPOMArHUTHI, JJIEKTPOJABUIaTENb, YCKOPUTEIH 3JIEMEHTAapPHBIX
YaCTHUIL], UHAYKIIMOHHASI TI€Yb.



Jlemoncmpayuu

OneiT Opcerena.

OTKJIIOHEHHE 3JIEKTPOHHOTO ITy4YKa MATHUTHBIM TIOJIEM.

JIuHMY MHIYKIIMM MarHUuTHOTO TOJIS.

BzaumopeiictBre AByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JetictBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJINTA.

SIBiIeHHE DIIEKTPOMArHUTHOW UHAYKIIUH.

[IpaBuiio Jlenua.

3aBUCUMOCTD 3JIEKTPOJBIDKYIIEH CUIIBI MHAYKIMH OT CKOPOCTH W3MEHEHHSI
MarHuTHOI'O MOTOKA.

SIBneHne caMOUHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomoi

M3ydeHne MarHuTHOTO ITOJISI KATYIIKH C TOKOM.

HccnenoBanne neicTBASI NOCTOSHHOTO MarHATA HA PAMKY C TOKOM.

HccnenoBanue SBIEHUS 2IEKTPOMAarHUTHOM MHIYKIIHH.

Pa3nen 5. KosieOanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUNMHbIE KOAEOAHUA

Konebarenprnass  cuctema. CBOOOJHBIE  MEXaHMYECKHE  KOJICOAHMS.
INapmonnyeckue kosnebanus. Ilepuox, wactora, amrmumutyga u (aza koneOaHMUIA.
[IpyxuHHBIN MasTHUK. MaTreMaTHU4YECKU MasiTHUK. YPaBHEHUE TapMOHUYECKUX
konebanuii. [IpeBpaiieHre 3HEPTUK MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubiii koHTyp. CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHUS B
UJCAUTHBHOM KOJIeOATeIbHOM KOHTYype. AHAJIOTHS MEXAY MEXaHWYECKUMH H
AIIEKTPOMArHUTHbIMU KoJjebanusmu. @opmyna Tomcona. 3akoH cOXpaHEHUSA
SHEPTUH B UJCATBLHOM KOJIeOaTEeIbHOM KOHTYPE.

[IpencraBnenue o 3aTyxarouux KojeOaHusX. BeIHYK/I€eHHbIE MEXaHUYECKHE
KoneOanus. Pezonanc. BeiHyX/IeHHBIE 3JIEKTPOMATHUTHBIE KOJIEOaHUSI.

Ilepemennpiii  TOK. CHHYCOMJANBHBIA IEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJIHOE€ W JCHCTBYIOIIEE 3HAYCHUE CHUJIbI TOKA U
HaIPSHKEHUS.

Tpancopmarop. [IpousBoacTBo, mnepegavya U NOTpeOICHUE IEKTPUUECKON
SHEPIruM. DKOJIOTMYECKUE PUCKU TMPHU MPOU3BOJACTBE IJIEKTpodHEeprun. KynbTypa
WCITOJIb30BAHUS AJICKTPOIHEPTUH B TIOBCETHEBHOMN KU3HH.

TexHuyeckre yCTpOWCTBA M TMPAKTUYECKOE NPUMEHEHHE. AIEKTPUUYECKUI
3BOHOK, FT€HEPATOP MEPEMEHHOr0 TOKA, JJUHUHU 3JIEKTpOIiepeaay.

Jlemoncmpayuu

HccrienoBanrne mapamMeTpoB KOJICOATEIBHOW CHCTEMBI (NIPYXUHHBIA WM
MaTeMaTHYECKUN MasTHUK).



HaGnronenue 3atyxaromux KojaeoaHui.

HccnenoBanue cBOMCTB BBIHYKIEHHBIX KOJIECOAHMIA.

Habnronenue pezonanca.

CB0OOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHUS.

OcummiorpamMMbl (3aBUCUMOCTH CHIIBI TOKA U HANIPSDKEHHST OT BPEMEHU) ISt
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3onanc mnpu mocienoBaTeNnbHOM COEIMHEHMHM PE3UCTOpa, KaTyLIKU
MHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopeib TUHUY 3JIEKTPONEPEIaUn.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccrnenoBanue 3aBUCMMOCTH NEPHOJA MaJbIX KOJieOaHUM rpy3a Ha HUTH OT
JUIMHBI HUTH ¥ MaccChl rpy3a.

HccnenoBaHue MEPEMEHHOIO0 TOKa B LENM W3  IOCJIEA0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTyIIKH U pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUmHble 60IHbL

MexaHuueckue BOJIHBI, ycioBHs pacnpoctpaHeHus. llepuoa. Ckopoctb
pacnpocTpaHeHUsi W JUIMHA BOJIHBI. [lomepeuHble W TPOJOJIbHBIE BOJIHBIL.
WNurepdepenius u auppakums MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHHIE BOJIHBI. Y CJIOBHS M3JIyYEHHS 3JEKTPOMATHUTHBIX BOJIH.
B3aumuas opuenrtanus Bekropos E, B, V B anekrpomaruutHoi BonHe. CBoicTBa
AJIEKTPOMArHUTHBIX BOJIH. OTPa)X€HHE, MPEIOMIICHHUE, MOaspU3anus, JUPpaKiys,
uHTeppeperuns. CKopocTh 31EKTPOMArHUTHBIX BOJIH.

[IIkaya 3JIEKTPOMAarHUTHBIX BOJIH. IIpHMeEHEHME 3JIE€KTPOMATrHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHIMIIBI pagUOCB3H U TeNeBUAEHUS. Paguookamus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKaroLIeil Cpeibl.

TexHuueckre yCTpPONCTBA M TNPAKTUUYECKOE NPUMEHEHHUE. MY3bIKAJIbHbBIE
UHCTPYMEHTBI, YJIbTPAa3BYKOBas [IMarHOCTHKAa B TEXHHKE W MEAMIIMHE, pazap,
panuonpuEMHUK, TeIeBU30p, anTeHHa, TesnedoH, CBY-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpOCTPAHEHUE MONEPEUHBIX U MPOJAO0IbHBIX BOJIH.

Kone6momeecs Teno Kak HICTOYHUK 3BYKa.

HaGnronenue orpakeHus: U IpeOMIICHHS] MEXaHUYECKUX BOJIH.

Ha6nronenue untepdepennnn u qudpakiini MEXaHMYECKUX BOJIH.

3BYKOBOW pE30HAHC.

Habntonenue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYAOH U
4acTOTOM KOJIeOaHU.



UccnenoBanue CBOICTB AJEKTPOMArHUTHBIX  BOJIH: OTpaXEHHUE,
npesioMIIeHHE, Moaspu3anus, Judpakuus, UHTeppepeHIusl.

Tema 3. Onmuxka

['eomeTpuueckas ontuka. [IpAMoiMHENHOE pacnpOCTpaHEHHUE CBETa B
ofgHOpoaHOU cpene. JIyd cBera. TOUEUHBINM HCTOYHUK CBETA.

Otpaxenue cBeta. 3aKOHBI OTpakeHHUs cBeTa. [locTpoeHne n300pakeHU B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETa. AOCOIIOTHBIN MTOKa3aTellb
npesiomiieHus. [lonmHoe BHyTpeHHee oTpaxeHue. lIpenenbHbld yroa MOJIHOTO
BHYTPEHHETO OTPaXKCHUS.

Hucniepcus cBera. CiioxHBIN cocTaB Oenoro ceta. L[Ber.

CobOuparommie u pacceuBaroniye JuH3bL. ToHkas JuH3a. DokycHoe
paccTosiHMEe W ONTHYeCKas cuia TOHKOWM JnH3bl. [locTpoeHue n300pakeHuil B
COOMpAIONINX U pacceuBarolnX JUH3aX. PopMysia TOHKOW JIMH3BL. Y BEJIUYEHUE,
JABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTHUKHU.

BonnoBass ontuka. HWurepdepenmuss cBera. KorepeHTHbIE HMCTOYHHKHU.
VYcnoBus HaOMOACHUS MAaKCUMYMOB M MHUHHUMYMOB B HWHTEp(hEpPEHIIMOHHOM
KapTUHE OT JIBYX CHH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. JlubdpakiuoHHas peméTka. YCJIOBUE HaOIIOICHUS
[JIaBHBIX ~MAKCMMYMOB TMpU NAJ€HUM MOHOXPOMATHMYECKOTO CBETa Ha
TUGPaKIMOHHYIO PEIIETKY.

[Monsipusanus ceera.

TexHUYeCKHe YCTPONCTBA M MPAKTUYECKOE TMPUMEHEHHE.: OYKH, JYyIa,
doToamnmapaT, TPOEKIIMOHHBINA ammapaT, MHUKPOCKOI, TEJIECKON, BOJOKOHHAS
onTHKa, TU(PpaKIIMOHHAS PEHIETKA, MOJSIPOUI.

Jlemoncmpayuu

[IpssmonuHeliHOE pacCHpOCTPAHEHUE, OTPAKECHUE U IPEIOMJICHHE CBETA.
Onrtuueckue npudopsI.

[TonHoe BHyTpeHHEE oTpakeHue. Mozenb CBETOBOA.

WccnenoBanue cBOMCTB N300payKEHUN B TMH3AX.

Monenu MUKPOCKOIIA, TEJIECKOTIA.

Ha6nronenue nntepdepeHunu cpera.

Habmronenune nudpakiuu cera.

HaGntonenue aucnepcuu cpera.

[Tonmyyenune criekTpa ¢ MOMOIIBIO IIPU3MBL.

[Tonydenne criekTpa ¢ MOMOITbI0 AUGPAKITUOHHON PEIIETKH.

HabGnronenue nonspuzanuu cBeTa.

Vuenuuecxuii sxcnepumenm, 1abopamopHule pabomol



N3mepenne mokaszatens IpeaoMIeHUs CTEKIIA.
HccnenoBanue cBOMCTB N300paKEHUN B JIMH3AX.
Habmronenue qucnepcuu cBeTa.

Pa3nen 6. OcHOBBI crielUAIBLHOI TEOPUU OTHOCUTEIbHOCTH

['panuubpl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  llocTynaTel
CIIEHIUAJIBHOW TEOPUM OTHOCHUTEIBHOCTH. HMHBAPUAHTHOCTH MOZYJSI CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DUHIITENHA.

OTHOCUTENBHOCTh OAHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKPAILCHHE
JUTVHBI.

DHeprus U UMIYJIbC PEJISITUBUCTCKON YaCTHUIIBI.

CBsi3b Macchl € SHEPrUEN U UMITYJILCOM PEISATUBUCTCKON YaCTULIbl. DHEPTHUS
ITOKOS.

Paznen 7. KBanToBas ¢pusuka

Tema 1. Dnemenmovl K6AHM OGO ONMUKU

®oronsl. Popmyna [Inanka cBsizu 3Hepruu GOTOHA C €r0 YaCTOTOM. DHEprus
U UMIYJbC (POTOHA.

OtkpeiTre U uccnenosanue porodrddexra. OnbiTel A. I'. CToneroBa. 3aKOHBI
dororddexra. YpaBuenue OiHmTeitHa 1151 hoToddpdexra. «KpacHass rpanuma»
dboTorddexra.

JlaBnenue ceera. OnwiTel I1. H. JIeOenena.

XUMHUYECKOE IEUCTBUE CBETA.

Texnuueckre yCTpONCTBA M MPAKTHUECKOE MPUMEHEHHE. (DOTOIIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapesi, CBETOINO/I.

Jlemoncmpayuu

®otordekT Ha yCTaHOBKE C IIMHKOBOM IUIACTHHOM.

Uccnenosanne 3akoHoB BHeNIHETO (HoTodhdexTa.

Cseronnon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopna mo paccessHUIO o -4aCTHI.
IlmanerapHas Mopnens aroMa. Iloctynatel bopa. M3nydeHue u morionieHue
(GOTOHOB MpHU Mepexojie aToMa C OJHOIO YPOBHSI SHEpPruM Ha Jpyroil. Bumbl
crekTpoB. CIIEKTp YPOBHEW 3HEPTUU aTOMa BOJIOPO/IA.

BonnoBsie cBoicTBa yactul. Bomubsl ne bpoiist. KopnyckynsipHO-BOJIHOBOM
Ty aJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuueckne yYCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE. CIIEKTPAJIbHBIN
aHaym3 (CIIEKTPOCKOI), Jla3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Onpenenenue UIMHBI BOJHBI JIa3epa.
HaGmroienre TMHeNYaThIX CIEKTPOB U3ITYUECHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl
Habnronenue nuHERYaTOTO CIIeKTpA.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JI0KA3bIBAIOUIME CIIOKHOCTh CTpoeHus sapa. OTKpbITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma 1o ompepeneHuio  cocraBa
paanoakTuBHOTO wu3inydeHus. CpoiicTBa anb(a-, OeTa-, raMMa-U3Iy4CHHUS.
Binsinue paagnoakTUBHOCTH Ha KUBbIE OPTAHU3MBL.
OTtkpeiTHE TIpoTOHAa W HelTpoHa. Hyknonnas mopens smpa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe 4uncio sapa. M30Tomnsl.
Anbda-pacnan. DNEKTPOHHBIN HW MO3UTPOHHBIM Oera-pacman. [amma-
U3JIy4YeHHUE. 3aKOH PaJIMOAKTUBHOIO pacnaja.
DHeprus CBs3U HYKJIOHOB B sjipe. SaepHble cuiibl. JledekT macchl siapa.
SnepHble peakuuu. JleneHue U CUHTES sI€ep.
Anepnsiit peaktop. Tepmosinepusiii cuHTe3. [IpoOGiaeMbl W MEPCHIEKTUBHI
SIICPHOM YHEPTreTUKU. DKOJOTUYECKHE ACTIEKTHI SIIEPHONU SHEPTETUKHU.
DJieMeHTapHbIe YacTUllbl. OTKPBITHE O3UTPOHA.
Mertonbl HAOIIOACHUS U PETUCTPALIMH SJIEMEHTAPHBIX YaCTHII.
dyHmaMeHTaIbHbIe B3auMoielicTBUs. EquHCTBO pusnueckoit KapTUHBI MUPA.
TexHuyeckre ycTpoulcTBa U MPAKTUUECKOE MPUMEHEHHUE: TO3UMETpP, Kamepa
Bunbcona, simepHblii peaktop, aToMHas 6omoa.
Jlemoncmpayuu
Cu€TynK MOHU3HUPYIOIIUX YACTHLI.
Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol
HccnenoBanue TpekoB yacTull (1o TOTOBBIM (hoTOrpadusm).

Pa3nen 8. JiieMeHTBI aCTPOHOMMH M ACTPOPU3NKH

Drarnbl pa3zBUTHs acTpoHOMUH. [IpuKIagHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMHUHU.

Bun 3Bénnoro nHeba. Co3Be3gus, sipkue 3BE3/BI, IUIAHETHI, UX BUIUMOE
JIBHYKEHHE.

CoaHeyHas cucTeMa.

Connine. ConHeuHass akTUBHOCTh. Mcrounuk nsHeprum ConHila U 3BE3.
3BE371bI, MX OCHOBHBIE XapaKTEPUCTUKHU. JlnarpamMma «CHeKTpajIbHbIA KiIacc —
CBETHUMOCTE». 3BE3IBI TJIABHOM ITOCIIEIOBATEIBHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTB» JJIsi 3BE3]l TJIABHOM TOCJIE0BATEIbHOCTH. BHYTpeHHEe cTpoeHue



3BE31. COBpEMEHHBIE NMPEACTABICHUSA O MPOUCXO0XKACHUN U dBomonuu CosHIa U
3BE3/1. DTaIbl )KU3HHU 3BE3]I.

Mnineunsiii Ilyte — Hama [Nanaktuka. [lonokenne u nBuxenue CoaHua B
lNanaktuke. Tunsl ranaktuk. PaguoranakTuku u kBasapbl. UEpHbBIE IBIPHI B sA1pax
rajakTHK.

Bcenennas. Pacmmpenne Beenennoii. 3akon Xa06:1a. PazOeranue rajgakTuk.
Teopus bonbuioro B3peiBa. PEMMKTOBOE M3ITydEeHHUE.

Macmrabnas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnsie npoOaeMbl aCTPOHOMMH.

Vuenuuecxkue nabnooenus

HaGmronenns HeBOOPY>KEHHBIM TJ1a30M C HCIOJIb30BAaHUEM KOMITBIOTEPHBIX
NPWIOKEHUM AJIsI OTPENIETICHUs MOJI0KEHUSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3/1usl CeBEpHOro MOJIYyIIapHUs U IPKUE 3BE3/BI.

Habntonenus B treneckon Jlynsl, manet, Miaeunoro [lyTu.

O6o0maroIee MOBTOPEHUE

Ponb Qu3uku u acTpoHOMHMM B 3KOHOMHMYECKOM, TEXHOJIOIMYECKOH,
COLIMAJIBHOM M 3TUYECKOM cepax NedaTeNbHOCTH YEI0BEKa, poiib U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOU HAay4yHON KapTUHE MUPA, poiib (PU3UUECKON Teopuu
B (GOpMHpPOBAHMU TPEACTAaBICHUA O (U3UUYECKON KapTHMHE MHpa, MECTO
bu3uYeCcKOr KapTUHBI MHUpa B OOIEM Py COBPEMEHHBIX €CTeCTBEHHO-HAYyUHBIX
IPEACTABICHUN O IPUPOJIE.

Me:xnpeaMeTHbIe CBA3H

N3yuenune xypca ¢usuku 6a3zoBoro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢
YYETOM COJAEPKATEIBbHBIX MEXKIIPEIMETHBIX CBA3€M C KypCcaMHM MaTE€MaTHKH,
Ouonoruu, XuMuM, reorpaduu U TEXHOJIOTHH.

Medsicnpeomemnvie nonsamusi, CBA3aHHbIE C W3YYEHHEM METOJOB HAYYHOI'O
MO3HAHUS. SBJICHUE, HAay4YHBIA (akT, TumoTe3a, (pu3ndeckas BEIMYMHA, 3aKOH,
Teopus, HaOIIOJEHUE, SKCIEPUMEHT, MOJIEIUPOBAHNUE, MOJEIIb, U3MEPEHUE.

Mamemamuka: pelIeHWE CUCTEMBl YPAaBHEHUN, TPUTOHOMETPUYECKHE
(YyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPBl M MX MNPOEKLIHWH HAa OCH KOOPAMHAT, CI0KEHUE BEKTOPOB,
POU3BOJHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK TMOJ00US TPEYyrojbHHUKOB,
orpeJesieHue MIOMIAAN MITOCKUX GUryp u o0bEMa Tell.

buonocusn: »nekTpuueckue SBIEHUS B SKHUBOW MNpupoje, KoseOaTeabHbIe
JIBWO)KEHUSI B )KMBOW MPUPOJIC, ONTUYECKUE SIBJICHUS B KUBOUW MPUPOJIE, NCHCTBUE
paauanuy Ha )KUBbIE OPraHU3MBL.

Xumus: CTpPOEHHE aTOMOB U MOJIEKYJ, KPUCTALUIMYECKAS! CTPYKTypa TBEPIBIX
T€J, MEXaHW3Mbl O00pa30BaHUS KPUCTAUTMYECKOM PEMIETKH, CIEeKTPaIbHBIHI
aHaJun3.



l'eocpachus: MarHuTHBIE TONIOCA 3€MJIM, 3aJ€XKH MArHUTHBIX Py,
(oTOCHEMKA 36MHOM TOBEPXHOCTH, MPECKA3AHUE 3€MIIETPSICEHUM.

Texnonocusa. JHUHUKA DIIEKTPOIIEpENay, TIE€HEpPaTOp MEPEMEHHOIO TOKa,
3JIEKTPOJABUraTeNb, HMHAYKLUHMOHHAS II€4b, pajnap, pPaauolpUEMHUK, TEIEBU30D,
anTeHHa, TtenedoH, CBYU-meub, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAs OMNTHKA,
coJiHeyHas OaTapes.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIET'O OBPA3OBAHUA

OcBoenne yudeOHoOro mpeamera «®Du3uka» Ha ypOBHE CpEAHEro OOIIero
obpaszoBanust (0a30BBI YPOBEHb) JOJDKHO OOECIEYUTh JOCTHXKCHHE CIICTYIOIIMX
JUYHOCTHBIX, METAIIPEAMETHBIX U TPEIMETHBIX 00pa30BaTEIIbHBIX PE3YJIHTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JIngHOCTHBIE PE3yJbTAaThl OCBOCHHUS y4eOHOTro npeaMera «Du3nka» JOJDKHBI
OTpaXaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOMIMXCS PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPCHHEH TO3WIHMEH JIMYHOCTH, CHCTEMOM IICHHOCTHBIX
OpUEHTAIlM{, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM ILIEHHOCTSIM POCCHUMCKOro OOIIECTBa, PacUIMPEHUE >KU3HEHHOTO
ONBITA U OMNbBITA JIEITEIBHOCTH B MPOILECCE pea3alli OCHOBHBIX HAIPABJICHUM
BOCIUTATEIIBHOMN AEATENIBHOCTH, B TOM YUCJIE B YaCTH:

1) rpaskIaHCKOT0 BOCIIUTAHYS ;

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3ULIMKU 00YyHaIOIIEerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JI€HA POCCUICKOT0 OOIIECTBA;

NPUHATUE  TPATUIUOHHBIX  OOIIEYEIOBEYECKUX TyMAaHUCTUYECKUX U
JNEMOKPaTUYECKHUX LICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIBHOCTh B MHTEpEcax TIPa)KJaHCKOIO
o0111ecTBa, y4acTBOBATh B CAMOYTIPABJICHUU B 00Pa30BaTEIIbHOM OpraHu3aIuy;

YMEHHUE B3aUMOJICHCTBOBATH C COLIMATBHBIMU MHCTUTYTaAMU B COOTBETCTBUM C
X QyHKIUSIMUA ¥ HA3HAUYCHHEM;

FOTOBHOCTh K T'YMAHUTAPHOW U BOJIOHTEPCKOU AEATEIBHOCTH;

2) MaTPHOTHYECKOTO BOCIIMTAHUS .

c(hopMUPOBAHHOCTH POCCUHCKOU TpaXKIaHCKOMH WJICHTUYHOCTH,
MaTPUOTHU3MA,;

LHEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKECHUSAM
POCCUNCKHNX YUEHBIX B 00J1aCTU (PUBUKU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOTO BOCIIUTAHUSI

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHHUBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCIIC B
JEATEbHOCTH YUYEHOTO;

OCO3HAHUE JINYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OyAYIIEro;

4) 3CTETHYECKOT0 BOCTIMTAHMS

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIKOUYAs SCTETUKY HAyYHOT'O TBOPYECTBA,
npucyiero (u3nYecKoil HayKe;



5) Tpy/ZA0BOTO BOCTIHTAHUS :

MHTEPEC K pa3IMYHBIM cdepaMm NpoPecCUOHAIBHOU NEATEIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOW, YMEHUE COBEPILIATh OCO3HAHHBIN BBIOOD
Oynymieit mpodeccuu U peanru30BbIBaTh COOCTBEHHBIC )KU3HEHHbBIC IJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIaCTH
bU3UKHM Ha TPOTSHKEHUU BCEU JKU3HU;

6) PKOJOrH4eCKOro BOCIIUTAHUSA

c(hOpPMHUPOBAHHOCTh DKOJIOTMUECKOW KYJIBTYphl, OCO3HAaHUE TJI00aTHLHOTO
XapakTepa dIKOJOTUYECKUX POoOIIeM;

IUIAHUPOBAHUE U OCYILIECTBICHHUE JEUCTBUI B OKPYKAIOIIECH Cpelie HA OCHOBE
3HAHMUS LEJIed YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA,

pacliMpeHre OmbITa JEATEIbHOCTH SKOJOTMYECKOM HAIMpaBICHHOCTU Ha
OCHOBE UMCIOIIUXCS 3HAHUH 110 (DU3HUKE,;

7) HEHHOCTH HAYYHOTO MO3HAHNS |

c()OpMHUPOBAHHOCTh MHMPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HU3UUYECKON HAYKH,

OCO3HaHWE LIEHHOCTH HAYYHOW JesATeNbHOCTH, TOTOBHOCTH B IIpoLEcce
u3ydeHus:  (U3MKKM  OCYILIECTBISATH  MPOEKTHYI0 M HMCCIEI0BATENBbCKYIO
NEeSATeIbHOCTh UHANBUYATBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIEC YYeOHbIE el CTBUSA
Ba3oBble JJoruueckue geicTBUA:
CaMOCTOSITeIbHO  (popMyIMpoBaTh M aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENENATh 1EJIH JACATEIBHOCTH, 3a/aBaTh MapaMETPbl W KPUTEPUU HX
JIOCTHKCHUS,
BBISIBIISITh  3aKOHOMEPHOCTH M MPOTHUBOPEYMS B  pacCMaTPpUBACMBIX
(bU3NYECKUX SBJICHUSX;
pa3pabaThiBaTh IJIaH PEIICHUS] MPOOJIEMBbI C YUETOM aHalU3a HMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTbH KOPPEKTUBBI B JICSITEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJIAM, OIIEHUBATh PUCKU MOCJIEACTBUM JESITEILHOCTH;
KOOPAWMHUPOBATh W  BBHIMIOJHATH pabOTy B  YCIOBUSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIICHUE TP PEIICHUH )KU3HEHHBIX MPOOJIEM.
Ba3oBble ucciienoBarejbcKkyue 1eHCTBUSA .
BJIAZICTh HAYYHOW TEPMHUHOJIOTHEN, KIIOYEBBIMU TMOHATUSAMU W METOJAAMU
dbusznuecKko HayKu;



BJIAJICTh HaBBIKAMU yUE€OHO-HCCIIEOBATEIIBCKON M MPOSKTHOW NESITEIHHOCTH
B oOnactu (pu3uKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIHbHOMY IMOUCKY
METOJIOB peIIeHUs 3amad (U3UYECKOTO COJACpKaHUS, MPUMEHEHHUIO Pa3INYHBIX
METOJIOB ITO3HAHHSI,

BJIAJCTh BHJIAMH JCATEIBHOCTH TI0 TIOJYYCHUIO HOBOTO 3HAHUSA, €ro
UHTEPIPETAllH, TPEeOOpPa30BaHUI0O M TPUMEHEHHUIO B PA3JIMYHBIX YyYeOHBIX
CUTYaIUsIX, B TOM YHCJIC ITPH CO3JaHUH YICOHBIX TIPOEKTOB B 00JIACTH (DU3UKH;

BBISIBJISITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJlM3UpoOBaTh 3ajauy,
BBIIBUTATh TUNOTE3y €€ pEeIleHUs, HAXOAUTh apryMEHThl JJI J0Ka3aTelhCTBa
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS,

aHAIM3UPOBATh TIONYYCHHBIE B XOJE PEIICHUS 3aJaddl  Pe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh WX IOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSX,

CTaBUTh U (HOpPMyIMpOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTENIbHOU
JESTEIHHOCTH, B TOM YHCIIC TIPH U3yUYeHUH (PU3NKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B TPAKTUICCKYIO 00JacCTh
KU3HEICATCITLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UJICH, MIPEJIaraTh OPUTHHAIBHBIC MOIXObI U PEIICHHS,

CTaBUTH MPOOJICMBI U 33/1a4UH, JOIYCKAIOIINE aIbTePHATUBHBIC PEIICHUS.

PaGora ¢ undgopmanmeii:

BJIAICTh HAaBBIKAMU TOJy4YEeHHUs] MHPOpMaANUU (PU3UUECKOTO COJEPKAHUS M3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBJISATh IOUCK, aHau3,
CUCTEMATHU3AIMI0 W WHTEPIpETalni0o WHOOpPMAIMK pa3IWYHBIX BUIOB U (GopM
IIPE/ICTaBIICHHUS;

OIICHUBATh JJOCTOBEPHOCTHh MH(POPMAIIHH;

UCIIOJIB30BaTh  CPEACTBA  WH(DOPMAIMOHHBIX W  KOMMYHHKAITMOHHBIX
TEXHOJIOTUH B PEIICHWN KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AIMOHHBIX
3a/1ad ¢ COOJIOJICHHEM TpeOOBaHUN OSProOHOMHUKH, TEXHHKUA O€30MacHOCTH,
TUTHCHBI, PECypcocOepexeHus, TMPaBOBBIX M JTHYECKUX HOPM, HOPM
uH(OpMaIMOHHOM 0€30MacHOCTH;

co37aBaTh TEKCThl (PU3MUYECKOTO COJCP)KAHWUS B Pa3IUYHBIX (GopmaTax ¢
y4€éTOM Ha3zHAYCHHUSA WH(DOpPMAIUU U TICJICBOM ayIUTOPHH, BEIOMpAs ONITHMAIIBHYIO
(dbopMy TIpEJICTaBJICHUS M BU3yaJIM3all1H.

KoMMyHUKATHBHbIE YHUBEPCAJIbHbIE YUeOHbIE TeliCTBHS
OCYIISCTBJIATH OOIIEHNE HA YPOKax (PM3MKH U BO BHEYPOUHOM JIESITEILHOCTH;
pacrio3HaBaTh MPEANOCBUIKM  KOH(MJIMKTHBIX CHTyallHd H  CMATYaTh
KOH(JIUKTHI,



pPa3BEPHYTO U JIOTMYHO U3JIAraTh CBOKO TOYKY 3PEHHUS C UCIIOJIb30BAHUEM
SI3BIKOBBIX CPEICTB;

IIOHUMAaTh U HUCIOJIB30BaTh MPEUMYILIECTBA KOMAaHIHOM M WHIMBUIAYaJIbHOU
paboTHI;

BBIOMpATh TEMATHKYy M METOJIbl COBMECTHBIX JEWUCTBHM C y4€TOM O0OIIUX
UHTEPECOB U BO3MOKHOCTEN KaXX0I'0 YICHA KOJUICKTUBA,

IIPUHUMATh  LE€IM COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JEUCTBUSA II0 €€ IOCTIIKEHMIO. COCTABJIATH IUIAH JIEUCTBUH,
pacrnpeeniarth pojid ¢ y4ETOM MHEHMHM Y4YaCcTHUKOB, OOCYXJIaThb pe3yJbTaThl
COBMECTHOM pabOTHI;

OLIEHMBATh KAa4yeCTBO CBOEr0 BKJIAJa M KaXKJOr0 YyYaCTHUKA KOMAaHIbI B
oOIIMii pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM,

IpejaraTb HOBBIC IIPOCKTHI, OLEHUBAThL UAEU C IO3ULHUU HOBU3HBI,
OPHUTMHAIIBHOCTH, NPAKTUYECKOW 3HAYUMOCTH;

OCYIICCTBJIATL IIO3UTUBHOEC CTPATErMYECKOE IIOBEACHUE B Pa3IUYHBIX
CUTYALIUSIX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbIE YHMBepCcaJbHbIe y4eOHbIe el CTBUSA
Camoopranuszanusi:

CaMOCTOSATENIbHO OCYIIECTBISATh MO3HABATENbHYIO AESATENBHOCTh B 00JACTH
Gu3MKM W acCTPOHOMHH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (QOPMYJIUPOBATH
cOoOCTBEHHBIE 33]1a4H;

CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX U KauyeCTBEHHBIX
3a/1a4, TUTaH BBIMOJHEHUS MPAKTUYECKONW pabOThI ¢ yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M TIPEAMOUYTESHU;

JaBaTh OLICHKY HOBBIM CUTYallUsM;

pacmMpATh paMKH Y4€OHOTO MPeMeTa Ha OCHOBE JIMYHBIX PEANOYTEHUM;

JenaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OLICHMBATh NPUOOPETEHHBIN OMBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO JPYAUIMU B 00JacCTH
(U3HKH, TOCTOSTHHO MOBBIIATH CBOM 00pPa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOIMOHAIBHBIN HHTEJJIEKT:

JIaBaTh OLEHKY HOBBIM CUTYyallUsiM, BHOCUTb KOPPEKTUBBI B JESITEIbHOCTD,
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB IIEJISIM,

BJIAJ€Th  HABBIKAMHM  TO3HABATEIbHON  pediieKCHMH  KaK  OCO3HaHUS
COBEpUIAEMbIX JCHCTBHI M MBICIUTENBHBIX MPOLECCOB, HUX pPE3yJbTaTOB U
OCHOBAaHUM;

UCIOJIb30BaTh MPUEMBI Pe(IIEKCUN ISl OLIEHKH CUTYyallH, BHIOOpa BEPHOTO
pelieHus;



YMETh OIICHUBATh PHUCKH W CBOECBPEMEHHO TNPUHUMATH PEIICHUS TO HX
CHUKCHHUIO,

NPUHUMATh MOTHBBI W apTryMEHTBHI APYTHX TMPH aHAIW3E pe3yIbTaToB
NESTEIILHOCTH;

PUHUMATH ceOsl, TOHUMasi CBOU HEJIOCTATKH U JTOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apryMEHTBHI APYTHMX IIPH aHAIM3Ee pe3yIbTaToOB
NESATEIIBHOCTH;

NpHU3HABATh CBOE MIPABO U MPABO JIPYTUX HA OIIUOKH.

B mporecce mocTHKEHHS JIMYHOCTHBIX PE3yJTATOB OCBOSHHS TPOTPaAMMBI
no ¢u3MKe A YPOBHA CpEIHEro ooOmero oOpa3oBaHUS Yy OOyYarONTUXCs
COBEPILIEHCTBYETCS HYMOITMOHATILHBIH WHTEJUICKT, MPEANOIararomii
c(hopMHUPOBAHHOCTb:

CaMOCO3HaHUS, BKJIFOYAIOIIETO CTOCOOHOCTh TOHMMATh CBOE AMOIIMOHAIILHOE
COCTOSIHHE, BUJICTh HAMPABICHUS Pa3BUTHSI COOCTBEHHOW SMOITMOHAILHON CdepHl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYyJIMPOBAHUS, BKIIIOYAIONIETO CAaMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh QJaNTHPOBATHCA K
AMOIMOHATLHBIM U3MEHECHHSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTpEMJICHUE K JOCTH)KCHHUIO LU U
yCrexy, ONTHMH3M, WHHUIIMATHUBHOCTH, YMCHHE JEHCTBOBATH HCXOJS U3 CBOHUX
BO3MOKHOCTEH;

SMMATHH, BKIIOYAIOMICH CITOCOOHOCTh TTOHUMATh SMOIIMOHATIFHOE COCTOSHHE
JIPYTHUX, YYUTBIBATh €ro TMpPH OCYIIECTBICHUH OOIICHMS, CHOCOOHOCTh K
COUYYBCTBHIO U COTIEPEIKUBAHUIO;

COIMAJIbHBIX HaBBIKOB, BKIIFOUAIOIIUX CITIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIIOJIEMH, 3a00TUTHCS, TIPOSIBIISTH UHTEPEC U pa3periaTh KOHMIUKTHI.

HNPEIMETHBIE PE3YJIBTATbBI

K xonmy o6yuenuss B 10 kiacce mpeameTHblEe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Yy 00YUAIOLIUXCS YMEHUI:

JEMOHCTPUPOBAaTh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POpMUPOBaAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MUpa, B DPa3BUTUU COBPEMEHHOU TEXHUKU WU
TE€XHOJIOTUH, B IPAKTUYECKOU IESITENBHOCTH JIFOAEH;

YUYUTBIBATh TPAHUIBI TMPUMEHEHUS M3YyUYEHHBIX (U3MYECKUX MOJIETEH:
MaTepuaibHasi TOUKa, MHEpLUAJIbHAs CUCTEMa OTCUYETA, aOCOIIOTHO TBEPIOE TEJIO,
UJICUTBHBIN Ta3, MOJEIU CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJI, TOUCUHBIN
AIIEKTPUYECKUI 3apsii IpU pelieHny GU3NYECKuX 3a1ad;

pacrio3HaBath (pu3myeckue siBICHUS (IIPOIECcChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJSIPHO-KMHETHUYECKOM TEOPUM CTPOCHHS BEIIECTBA U



ANEKTPOAMHAMUKU:  PAaBHOMEPHOE U  PaBHOYCKOPEHHOE  MPSAMOJIMHEIHOE
JNBIKEHHE, CBOOOJHOE TaJICHHE TeJ, JBM)XEHUE IO OKPY>XKHOCTH, HWHEpLHUS,
B3auMojieicTBue Tel, nuddy3us, OpOYHOBCKOE NBUKEHUE, CTPOCHUE KUIKOCTEH
U TBEPJBIX TeJI, U3MEHEHHE 00bEMA Tell MPU HarpeBaHuM (OXJIAXICHUH), TCTIOBOEC
paBHOBECHE, WCIApEHHE, KOHJEHCAIMs, TUIAaBJICHUE, KPUCTAUIM3alUsl, KUIICHUE,
BJIQYKHOCTh BO3/IyXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
cocyne, CBsI3b MEXAy IapaMeTpaMud COCTOSIHHMS Tra3a B  H30MpOoleccax,
AINIEKTPU3ALMSA TEJl, B3AUMOJICHCTBUE 3apPAJIOB;

OMKCHIBATh MEXAHMYECKOE JIBIXKEHHE, MCIOJb3ys (PU3NYECKUE BEIMYMHBI
KOOpJMHATAa, TYTh, MEpPEMEIICHHe, CKOpPOCTh, YCKOpPEHHE, Macca Tela, CHIIa,
UMITYJIbC T€J1a, KUHETUYECKasi SHEprusl, MOTEHUHAJIbHAS SHEPIrusi, MEXaHHYecKas
pabora, MexaHW4YecKass MOINHOCTh, TMPH OIMCAHWU TMPaBUIBLHO TPAKTOBATH
(Gu3HUeCKuii CMBICT WCHOJIB3YEMBIX BEIHYMH, WX OOO3HAYCHUS W EAWHUIIBI,
HaxoAUTh (OPMYJIbI, CBSA3BIBAIOIINE NAaHHYIO (U3UYECKYIO BEJIUYHMHY C JPYTUMHU
BEJIMYMHAMH;

OMUCHIBATh M3YyUYEHHBIEC TEIJIOBbIE CBOWCTBA TEJI M TEIUIOBBIC SIBIICHMUS,
UCTONB3yd (u3Mueckue BEIUYMHBI. JABJICHHE Ta3a, TeMmIlepaTypa, CpeaHss
KMHETUYECKAsl DHEPTUs XaOTHUYECKOT'O JIBMXKCHUS MOJIEKYJ, CpeIHEKBaJpaTUYHas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIIOThl, BHYTPEHHSSI JHEprus, padboTa rasa,
KOA(PUIIMEHT TMOJEe3HOr0 JCHCTBUSI TEIUIOBOTO JBHUTATENsl; IPU ONMUCAHUU
NpaBUJILHO TPaKTOBaTh (DU3UYECKUH CMBICT HCIOJb3yeMbIX BEJIMYHMH, UX
o00O3HaYeHUsT W EAUHUIBI, HAXOIUTh (POPMYIBI, CBS3BIBAIOIIME JIAHHYIO
(GU3MUECKYI0 BEJIMUYUHY C IPYTHUMH BEJIMUYHUHAM,;

OMKCHIBATh U3YUYCHHBIC PJICKTPUUYECKHE CBOWCTBA BEIIECTBA U ICKTPUUECKUE
SIBIICHUS (ITPOIIECCHI), UCIIONIB3YS (PM3MUSCKUE BEIIMYUHBI: DIICKTPUICCKUH 3apsi,
ANEKTPUYECKOE MOJIe, HANPSHKEHHOCTD MOJIs, MOTEHIHUAN, PA3HOCTh MOTEHIIUAJIOB,;
Py ONMHCAHWHM TIPABWJIBHO TPAKTOBATh (PU3MUYECKUH CMBICI HCIOIh3YyEMBIX
BEJIMYMH, MX O0O3HAYCHUSI U EJMHHUIIBI, YKa3bIBaTh (POPMYIbl, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMUUHY C IPYTUMU BEIMYUHAMU,

aHaJTU3UPOBaTh (PU3UYECKUE MPOLIECChl U SBJICHUS, UCMONB3Ys (U3UUYECKUE
3aKOHBI U MPUHILHUIBL: 3aKOH BcemupHoro Tsarorenus, |, Il u 11l 3akonsr HetoToHa,
3aKOH COXPaHEHMsI MEXaHMYECKOW DJHEPruM, 3aKOH COXPAHEHUsI HMITYJIbCa,
OPUHIUIT CYNEPIO3UIMUA CHJI, TPUHIIUI PABHOINPABUS HHEPLUHUAIBHBIX CHUCTEM
OTCU€Ta, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CpeHEH KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJI C
a0COJIIOTHOM TeMIlepaTypoH, MepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpaHEHUs
AIEKTPUUECKOTO 3apsinga, 3akoH KyioHa, Mpu 3TOM pa3iuyaTh CIOBECHYIO
(bOpMyIJIMPOBKY 3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHHE W YCJIOBHS (TpaHUIIBI,
001acTH) MPUMEHUMOCTH,



OOBSICHST OCHOBHBIE€ MPUHIMUIBI JIEUCTBUS MAalluH, NOpuOOPOB U
TEXHUYECKUX YCTPOMCTB; pasziinyaTh yCJIOBHUS UX 0€30MacHOTO HCIOJIh30BaHUS B
MMOBCETHEBHOM KM3HU,

BBITIOJTHATh JKCIEPUMEHTBHI [0 MCCIECNIOBAHUI0 (DU3UYECKUX SIBICHUN W
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX M KOCBEHHBIX HM3MEPEHUM, TpPHU ITOM
dbopmynupoBath mpobieMy/3agady M THUIOTE3y Y4YEOHOro HKCIEPUMEHTA,
cobupaTh yCTAaHOBKY M3 TMPEIJIOKEHHOTO OOOPYOBaHMS, MPOBOIAUTH OIBIT H
(bopMyIHpOBaTH BHIBOJIBI;

OCYUIECTBJISTh MPAMbIE U KOCBEHHBbIE U3MEPEHUS (PU3NUECKUX BEIUYHH, MPU
ATOM BBIOMpAaTh ONTUMAJBHBIA CHOCOO M3MEPEHHs U HMCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCJIeIOBAaTh  3aBUCHUMOCTH  MEXIy  (U3HUYECKUMHU  BEIWYMHAMHU  C
UCIIOJIb30BAHUEM TMPSAMBIX H3MEPEHUH, MPH 3TOM KOHCTPYUPOBAaTh YCTaHOBKY,
(GUKCUpOBaTh pE3yJbTAaThl MOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYUH B
BUJIe Ta0IuIl U rpadKOB, AENIaTh BEIBOABI 1O PE3yJbTaTaM UCCIIeI0BaHUsA;

cobroaaTh npaBuia 0€30MacHOTO TpyJa NP MPOBEICHUM HCCIEIOBAHUI B
pamMKax ydeOHOro »HKCIEPUMEHTa, Yy4eOHO-MCCIEIOBATENbCKOM W IMPOEKTHOU
JESATENbHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M JIaOOPATOPHOIO
o0opynoBaHus;

pemiath pacu€THhlEe 3aJayd C SBHO 3aJaHHOM (DU3MYECKON MOJIENbIO,
UCIIONB3Ys (PU3MYECKHE 3aKOHBI Y MPUHIIUIIBI, HA OCHOBE aHAJIN3a yCJIOBHS 3aa4H
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (U3HUUECKUE BEIHYUHBI U (HOPMYIIH,
HeoOXonuMble NIl €€ pelleHUs, MPOBOJIUTh PAaCUEThl U OIEHUBATH PEATbHOCTH
MOJIy4€HHOTO 3HAYCHHS (PU3HUECKON BEIMYUHBI,

pelaTh Ka4eCTBEHHBIEC 33/1a4l: BHICTPAUBATh JIOTHUYECKHA HEMPOTHUBOPEUUBYIO
LEMOYKY PACCYKICHHM C OMOpOil Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SABICHUS,

UCIIONb30BaTh ~ NpPU  pPEIIEHMH  y4eOHBIX  3a/Jad  COBpPEMEHHbBIC
MH(OpPMaIIMOHHBIE TEXHOJIOTUH JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TpeACTaBJeHUs] y4eOHOU U HAYyYHO-TIOMYJISPHOM MH(pOpPMAIUU, TTOTYYCHHOU U3
pa3IMYHBIX UICTOYHUKOB, KPUTHUYECKU aHAJIU3UPOBATH MOJTydYaeMyr0 HHPOPMAITHUIO;

MPUBOJUTH MPUMEPHI BKJIAJ]a POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKd, OOBACHEHHE TPOLECCOB OKPYXKAIOIIET0 MHUpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHON >KU3HU
JUIsl o0ecriedeHus: 6€30MacHOCTH MpU OOpaIllEeHUH ¢ MPUOOpPaAMU U TEXHUYECKUMU
YCTPONCTBAMHU, NIl COXPAHEHHUS 37J0POBbA M COOJIOJECHUS HOPM IKOJIOTHYECKOTO
TIOBEICHUS B OKPY KAIOIEH cpejie;



paboTath B TpYINIE C BBINOJHEHUEM PA3JIMYHBIX COIHAIBHBIX pOJIEH,
IJIaHUPOBATh paldOTy TPYIIbI, paAlMOHATBLHO pacHpenessiTh OO0sS3aHHOCTU W
MJIAHUPOBATH JIESITEIBLHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCcMaTpUBAEMOM MPOOJIEMBI.

K xonmy oOyuenuss B 11 kiacce npeaMmeTHble pe3yibTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaXkaTb CHOPMUPOBAHHOCTD Y 00YyUAIOIINXCSI YMEHUM!

JEMOHCTPUPOBATh Ha TpUMEpax pojib U MecTo (Ppu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHHBI MHUpa, B Pa3BUTUHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTHHM, B TMPAKTUYECKOW NEATECIBHOCTH JIIOACH, LEJIOCTHOCTh U E€IUHCTBO
bu3UIECKOl KapTUHBI MUPA,

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyUYCHHBIX (U3UYECKUX MOJIETEH:
TOYEYHBIN AJIEKTPUYECKUM 3apsijl, JIy4Y CBETA, TOUYCUHBIM UCTOYHHK CBETA, SACPHAS
MOJIeTIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO sipa TMPHU perieHuH (PU3NIECKUX
3ajady;

pacro3HaBaTh (pU3NUCCKHE SIBICHUS (IIPOIECChI) U OOBICHITh MX HA OCHOBE
3aKOHOB JIEKTPOJAMHAMUKHU M KBAHTOBOM (DU3UKU: 3JEKTpUUYECKasi TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JCWCTBUSI TOKA, B3aWMOJIECHCTBUE
MAarHuTOB, DJIGKTPOMArHUTHAsT WHAYKIWS, JACHCTBHE MArHUTHOTO TIOJdS Ha
IPOBOJHUK C TOKOM M JBIDKYIIMUCS 3apsiji, AJCKTPOMArHUTHBIE KOJICOAHUS U
BOJIHBI, TPSIMOJIMHEMHOE PACIpPOCTPAHEHUE CBETA, OTPAXEHHE, MPETIOMIICHUE,
uHTtepdepeHnus, audpakuus W MOJsSpU3aIUs  CBETa, JHUCIEPCUS  CBETa,
doroanexkrpuueckuii 3hdexr (hororddekT), CBETOBOEC NaBiICcHHE, BOSHUKHOBEHNE
JUHEWYaTOro CHEKTpa aromMa BOJOpPOJA, €CTECTBEHHAass U HUCKYCCTBEHHas

PaIHOAKTUBHOCTb;
OIMCHIBAaTh W3YYCHHBIC CBONCTBA BemlecTBa (JJIEKTPUYCCKUE, MArHHUTHBIC,
ONTUYECKUE, JJIEKTPUYECKYIO  TMPOBOJUMOCTh  Pa3IMUHBIX  Cpel) |

AJICKTPOMArHUTHBIC SBJICHUS (MPOIECCHI), HMCIONB3Yysl (U3HUSCKHE BEITMYUHBI:
3JIEKTPUYECKUN 3apsifl, CWia TOKA, JIEKTPUUYECKOE HAIPSHKEHUE, BJIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOJBIKYIAs Cuia, padoTa TOKa,
WHAYKIWS MarHuTHOrO mnoJisi, cwia Ammnepa, cuna JlopeHna, MHAYKTHBHOCTb
KaTyIIKH, SHEPrusi JJIEKTPUUYECKOr0 M MArHUTHOTO TOJIEH, MEpPUOJ M 4YacToTa
KoJiebaHuii B KojiebaTeTbHOM KOHTYpE, 3apsjl M Cujla ToKa B Mpolecce
FapMOHUYECKUX DJIEKTPOMArHUTHBIX KoyieOaHul, (POKycHOEe paccTosHuE W
ONTUYECKAasl CHWJIa JIMH3bI, TPU OINUCAHUU TPABUIBLHO TPAKTOBAaTh (PU3MUECKUI
CMBICJT HCIIOJIb3YEMbIX BEJIIMYMH, HX OOO3HA4YeHUST W EIUHUIIbI, YyKa3bIBaTh
dopMyIbl, CBA3BIBAIOUIME JAHHYIO (U3MYECKYI0 BEIUYUHY C JAPYTHUMH
BEJIMYMHAMH;

ONKUCHIBATh H3YyYECHHBbIE KBAHTOBBIE SBIEHUS M MPOLECCHI, HCIOIb3YS
¢dusznueckre BEIMYMUHBI. CKOPOCTHb JJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTUs U UMIYJIbC (POTOHA, IEPUO MOIypaciajia, YHEPTUs CBS3U
ATOMHBIX SiIep, MpPU OINUCAHUM TMPABWIBHO TPAKTOBATh (PU3MUECKUN CMBICIH
UCIIOJIb3YEMbIX BEJIWYMH, MX OO0O3HAYCHUS] M €IUHUIIBI, YKa3blBaThb (POPMYIIBI,
CBSI3bIBAIONINE JaHHYI (DU3UYECKYH0 BEJIUYUHY C JPYTUMH BEJIUYMHAMH,
BBIYUCIIATH 3HAUCHUE (DU3NUECKON BETUUUHBI,

aHAM3UPOBATh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCIOIb3YS (PU3HUECKUE
3aKOHBI U MIPUHIHUIBI: 3ak0oH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJlIeIbHOTO
COCIMHEHUs TPOBOJHMUKOB, 3akoH Jlxoyns—JIeHna, 3aKoH 53JeKTpOMarHUTHON
UHAYKIIUH, 3aKOH MPSIMOJUHEHHOTO PacIpOCTPAaHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHEHHE JWHINTeHHA st doTodrddexra,
3aKOH COXPAHEHUSl HEPruH, 3aKOH COXPAHEHUsI UMIIYJIbCa, 3aKOH COXPaHEHUs
AIIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHUsI MacCOBOr0 4HMcia, MOCTyJaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaaa, P 3TOM Pa3IndaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BBIpAKCHHWE W YycioBHsS (TpaHHIBI, 00JIaCcTH)
MPUMEHHUMOCTH,

OMPENIEIATh HAMPABJICHUE BEKTOPA MHIYKIIMM MATHUTHOTO TOJIsI MPOBOJHUKA
C TOKOM, cuiibl AMmnepa u cuiibl JlopeHna;

CTPOUTh M OINHCHIBATH HM300pAKEHHE, CO37aBAEMOE IUIOCKUM 3E€pKajioM,
TOHKOM JIMH30M,

BBITIOJTHATh JKCIEPUMEHTBI IO MCCJICAOBAHUIO (DU3WYECKUX SIBJICHUN W
MPOIIECCOB C HCIOJB30BAaHUEM TMPSIMBIX U KOCBEHHBIX HW3MEPEHUMU: TPH ITOM
dbopMmynupoBatk mpobieMy/3azadyy W TUNOTE3y Yy4eOHOTO HKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEJIOKEHHOTO O0OpYyIOBaHUS, NPOBOIAUTH OMNBIT H
dbopMyIHpOBaTH BHIBOIBI;

OCYIIECTBJISATh MPAMBIC U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYHH, MPU
TOM BBIOMPATh ONTUMAJBHBIM CIOCOO M3MEPEHUS W HMCIOJIb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh 3aBUCUMOCTH (DU3WYECKUX BEIWYUH C HCMOJb30BaHUEM
OPSMBIX HW3MEPEHUN: MpPU 3TOM KOHCTPYUPOBATh YCTaHOBKY, (HUKCHPOBATH
pe3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3UUYECKUX BEIIMYUH B BUJE TAOIUIl U
rpadMKoOB, eNIaTh BBIBOJABI 110 PE3yIbTaTaM HCCIIeI0BaHUA;

coboaaTh mpaBuiaa 0e30MacHOTO TpyJa NP MPOBEICHUM HCCIETOBAaHUM B
paMKax ydeOHOro JSKCIEpUMEHTa, Y4YEOHO-HCCIICIOBATEILCKOH U MPOEKTHOM
JEATEIbHOCTU C HUCIOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPOUCTB U J1aOOPaTOPHOTO
obopynoBaHus;

pemiath pacu€THblE 3aJaydl C SBHO 3aJlaHHOM (DU3MYECKON MOJIENbIO,
UCTIOJNIBb3YSI (PU3MYECKUE 3aKOHBI M MPUHIIMITBI, HA OCHOBE aHaJIu3a YCIOBUS 3aJa4u
BBIOMpATh (PU3UYECKYI0 MOEIb, BBIACIATh (U3HUUECKUE BEIHMYUHBI U (HOPMYIIH,



HEOOXOANMBIE ISl €€ pellieHusi, MPOBOIUTh Pacu€Thl M OIICHUBATH PEajJbHOCTH
MOJTy4YE€HHOTO 3HaUeHUs (PU3HUECKON BEIUYUHBI;

pemiaTh Ka4eCTBEHHBIE 3a/1a4M. BHICTPAUBATh JIOTUYECKH HEPOTHBOPEUHBYIO
[ETOYKY PAaCCyXJCHUH C OMOpOil Ha HM3y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndeckue sBICHUS,

UCTIONB30BaTh  MpPH  pEIIEHWH  y4eOHBIX  3aJad  COBpPEMEHHBIC
UH(POPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPHPOBAHUS, HHTEPIIPETALUN
U MpEACTaBJICHUsI yUeOHOW W HAYyYHO-IOMYJISIPHON MH(pOpMAIMK, MOIYYEHHON U3
Pa3IMUHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMALILIO;

OOBSICHATh MPUHLMIIBI JEHCTBUS MAIUUH, MNpPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCJIOBUSA UX O€30MaCHOTO MCHOJIb30BaHUS B MOBCEIHEBHON
KHU3HU,

IPUBOAUTH MPUMEPHI BKJIaJ]a POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYXKAIOIIETO0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCTIOJIb30BaTh TEOPETUYECKHE 3HAHUA MO (PU3UKE B MOBCEAHEBHON >KU3HU
JUIsl o0ecriedeHus: 0€30MacHOCTH MpU OOpalllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAaHEHUS 3I0POBbS M COOMIOJCHUS HOPM SKOJIOTHUECKOTO
IOBEJCHUS B OKPYKAIOIIEH CPELE;

paboTaTh B TpymnIe ¢ BBHIMOJHCHHEM pPAa3IHMYHBIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBaTh paboOTy TpyNIbl, PAMOHAIBHO pacHpelnesaTh OO0S3aHHOCTH H
IUTAHUPOBAThH JIEATENbHOCTh B HECTAHIAAPTHBIX CUTYyalUsiX, aJleKBaTHO OLICHUBATH
BKJIaJ] K&KJIOT0 U3 YYACTHUKOB I'PYIIIBI B PEIIEHNUE pacCMaTpUBaeMOn POOJIEMBI.



TEMATHUUYECKOE IINTAHUPOBAHUE
10 KJIACC
KoauyecTBo yacoB JJIeKTPOHHBbIE
N /i HaumeHoBaHue pa3iejioB U TeM KoHTpossmbI Tpaxtueckue (uudposbie)
MPOrpaMMbI Bcero o0pa3oBaTebHbIE
e padoThl padoTbI
pecypcbl
Paznen 1. ®DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUS
Bubmrorexa [JOK
11 ®du3nKa ¥ METOABI HAYYHOTO MO3HAHMS 2 https://m.edsoo.ru/7f410f72
HUroro mo paszgeny 2
Pasgea 2. MEXAHUKA
Bubaroreka [JOK
21 Kunewaruia 5 https://m.edsoo.ru/7f41bf72
bubaroreka [JOK
22 Ausaniika ! https://m.edsoo.ru/7f41bf72
Bbubmmoteka IIOK
2.3 3aKOHbI COXpaHEHHS B MEXaHHUKE 6 1 1 https://m.edsoo.ru/7f410f72
Hroro mo paszeny 18
Pazgen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOIVNHAMUKA
31 OCHOBBI MOJIEKYIAPHO-KMHETHYECKOH 9 1 Bubmuorexa I[JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubimoteka [IOK
32 OCHOBEI TepMOHHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSHHS BELIECTBA. 5 Bubnuorexa IJOK
) DazoBble nepexo bl https://m.edsoo.ru/7f41bf72
HUroro mo paszgeny 24




Pa3zgea 4. JJIEKTPOJUHAMMUKA

Bubmrorexa [JOK
41 D7eKTpoCTaTHIA 10 https://m.eds00.ru/7f41bf72
42 ITocTosHuBIH 2nekTpudeckuii Tok. Toku B 12 Bbubmorexa LIOK
' Ppa3IMYHBIX CPEAX https:/m.edso0.ru/7f41bf72
HWroro o pazaeny 22
PesepBHOE Bpemst 2
OBLIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




11 KJIACC

KoanyecTBo uyacoB JJIeKTpOHHBbIE
HaumenoBanue pa3aeno e OBbIe
Ne i/ HUMEHOBAHHE PAIICIOn H TeM Kounrpoasnsbie | IlpakTuueckue (unposbie)
NPOrpaMMbI Bcero o0pa3oBaTe/bHbIe
pa6oTsl padoTbI
pecypcsl
Paszgen 1. QJIEKTPOAUMHAMHUKA
11 MarnuTHOE 1noje. DIeKTpOMarHuTHast 1 1 3 Bubmmoreka [IOK
' WHIYKIUS https://m.edsoo.ru/7f41c97c
Wroro no pazneny 11
Pazngen 2. KOJIEBAHUSA Y BOJTHBI
21 MexaHu4eCKHEe U AJIEKTPOMArHUTHbIE 9 1 Bubmmotexa [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
99 MexaHnYecKue 1 AIEKTPOMarHUTHBIE 5 1 Bubmmorexa LIOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
Bubmrorexka [JOK
23 Onika 10 8 https://m.edsoo.ru/7f41c97c
Hroro mo paszgeny 24

Paszen 3. OCHOBBI CIIEIIMAJIBHOM TEOPHMM OTHOCUTEJBHOCTH

31 OCHOBBI clIelMalIbHON TeOpUu 4 1 bubnuorexa HOK
OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
HUroro mo paszeny 4
Pazgen 4. KBAHTOBASI ®U3UKA
4.1 DJeMEeHTbI KBAHTOBOM ONTHUKH 6 E:fs;;;fg;gﬁ;; f4197¢
4.2 CrpoeHue aToMa 4 bubmmorexa HOK

https://m.edsoo.ru/7f41c97¢




4.3 AToMHOE 1pO

5

Bubnmnoreka [JOK
https://m.edso00.ru/7f41c97¢

Wroro mo pazneny

15

Pazgen 5. JIEMEHTBI ACTPOHOMUMU U ACTPOPU3UKHU

51 DeMEeHTbl aCTPOHOMUU U aCTPOPU3UKU 7 Et?;?sj:l;;?:;{szgzﬁf 11c97¢
HUroro mo pasueny 7
Pazgen 6. OGOBIIAIOIIEE IOBTOPEHHUE

6.1 Obo6mniatoniee MOBTOPEHHE 4 Et?fs?/];:::;{;)l_.[r?/}; f41097¢
Hroro no pasneny 4
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68

TIPOT'PAMME




IMOYPOYHOE IIJIAHUPOBAHHUE

10 KJIIACC
KoJsimuecTBo 4acos DJIEKTPOHHBIE
JlaTa
Ne uugpoBbie
Tema ypoka Kontponbsusbie | IlpakTnyeckue | H3y4YeHH
n/n Bcero o0pa3oBaTebHbIE
padoThbI padoTbI |
pecypcsl
Ddusnka — HayKa 0 IPUPOJE.
1 Hayunbie MeTZ Bl HO?F,)H;)HI/DI 1 bubmmorexa [IOK
Y A https://m.edsoo.ru/ff0c32e2
OKPYKAIOIIEro Mupa
Ponb 1 MecTo GH3HKH B

2 (hopMHPOBAHUH COBPEMEHHOM 1 Bubnuorexa LIOK
HayY4HOH KapTHHBI MHDA, B https://m.edsoo.ru/ff0c33e6
MIPAKTUIECKOM JICSATEIILHOCTH JIIOCH
MexaHndecKkoe JBIKCHUE.

3 OTHOCHTENHFHOCTh MEXaHUIECKOTO 1 bubmmoreka [JOK
nBkeHus. [lepemenienne, CKopocTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
PaBHOMEpHOE TpsIMOITTITHETHOE Bubmmorexa LIOK

4 1
JIBHOKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpeHHOE NPAMOIMHERHOE 1 bubmuoreka LIOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e

6 CBoboHoe najienue. Y ckopeHue 1 Bubnuotexa [JOK
CBOOOJHOIO MagCHUS https://m.edsoo.ru/ff0c39cc
Kpusonuneiinoe armxeHue.

7 JIBmxeHne MaTepruanbHON TOYKH TIO 1 Bubmorexa TIOK

P https://m.edsoo.ru/ffOc3ada
OKPY)KHOCTH
8 IIpunuun otHocuTenbHOCTH [anues. 1 bubmuoteka [JOK




MHepuuanbHble CHCTEMBI OTCYETA.
Ilepsbiii 3akoH HetoToHA

https://m.edsoo.ru/ffOc3be8

Macca rena. Cuna. [TpuHuun

9 Cyneprno3uuuu cui. Bropoii 3akoH bubmorexa [{OK
. https://m.edsoo.ru/ffOc3be8
HeloToHa 171 MaTepuabHOM TOYKH

10 Tpernit 3akon Herotona st bubmoteka LIOK
MaTepUaIbHBIX TOUCK https://m.edsoo.ru/ffOc3be8
3aKkoH BceMupHoro tarotenus. Cuia

11 TskecTu. [lepBast kocMuueckas bubmmorexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOpOCTb
Cuna ynpyrocru. 3akoH I'yka. Bec bubmuoteka LIOK

12
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenust. Koaduuuent tpenus.

13 Cua cznpomBnequ:{ pu ,Z[BI/I)II)(CHI/II/I bubmorexa LIOK

https://m.edsoo.ru/ff0c3f76
TeJa B KHUIKOCTH HITH ra3e
IloctynarensHoe 1 BpalaTensHOE

14 JIBIDKEHUE a0COIOTHO TBEPIOTO TeJa. Bubmmorexa [JOK
MowmenT cuisl. [1nedo cunsl. Y cnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHsI TBEPAOTrO Teaa
Mmmynsc MaTepuanbHON TOUKH,

15 CHUCTEMBI MaTepPHAIIbHBIX TOYEK. Bubnmorexa LIOK
Mmnynse crbl. 3aK0oH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIysbca. PeakTHBHOE IBHKEHHE
PaboTa ¥ MOIIHOCTH CHUIJIBL.

16 Kunernueckas sHeprus MarepuaibHOil bubmoreka LIOK
touku. Teopema 06 U3MeHEeHUN https://m.edsoo.ru/ff0c4502
KUHETHYEeCKOW SHEPruu

17 TloreHuunanbHast SHEPIUs. bubnmnorexa [JOK

IoTeHunanpHast SHEPTHs YIPYTro

https://m.edsoo.ru/ffOc461a




Je(hOpMUPOBAHHOI TIPYKUHEL
IMoTenmmanbHas SHEPrHs Tena BOIN3H
TOBEPXHOCTU 3eMiIn

18

IloTeHnnanbHbIE U HEMIOTEHIUAIBHBIE
cuibl. CBs3b pabOTHI
HENOTEHNUAIbHBIX CUJI C H3MCHEHUEM
MEXaHW4ECKOH SHEPTUH CUCTEMBI TelL.
3aKOH COXpaHEHUs MEXaHUUECKOU
SHEpruu

Bbubmmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopartopHast pabota
«VccnenoBanue cBs3U pabOTHI CHITEL C
M3MCHEHHEM MEXaHUYECKOW SHEPruu
Telna Ha IIPUMEpe pacTsHKECHHS
PE3UHOBOTO JXIyTa»

20

KonTponsHas pabota mo reme
«Kunematuka. Jlnnamuka. 3akoHbI
COXPaHEHHUS B MEXaHHUKE»

bubmmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJIOXKEHHUS] MOJIEKYIISIPHO-
KHHETH4YecKol Teopuu. bpoyHoBckoe
nBikenue. Aupdysus

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

22

XapakTep IBHKECHUS U
BSaHMOI[eﬁCTBHﬂ YaCTHI BCIICCTBA.
Mopenu cTpoeHns ra3oB, KUAKOCTEH
U TBEPABIX TEN

23

Macca monekyi. Konnuectso
Beniectsa. [locrosinaas ABoraipo

24

TennoBoe paBHoBecue. Temnepatypa
u e¢ u3Mmepenue. lllkana remnepatyp
Ilenbcust




Wneansnsbiii raz B MKT. OcHoBHOE

Bubmunorexa [JOK

25 ypaBaenne MKT https://m.edsoo.ru/ffOc4fde
AOGconoTHas TeMIepaTypa Kak Mepa

26 CcpeqHel KMHETHYECKOW YHEPTUn bubmoteka LIOK
JIBHKEHUS] MOJIEKYJL. Y paBHEHHE https://m.edsoo.ru/ff0c511e
Mengeneesa-Knaneiipona

27 3akoH JlanpToHA. ['a30BbIE 3aKOHBI
JlabopartopHas pabora

28 «VcenenoBaHne 3aBHCHMOCTH MEKLY
napaMeTpamMH COCTOSIHUS
Pa3peKEHHOr 0 raza»

29 M3onpoueccel B uaeanbHOM rase u ux Bubnuoteka [JOK
rpauyecKkoe NpeACTaBIeHUe https://m.edsoo.ru/ff0c570e
Buyrpennss sueprus
TEPMOANHAMUYECKON CUCTEMBI H

30 croco0sl e€ m3menenus. Konmmuecrso Bubmmoreka [JOK
TEIUIOTH U paboTa. BHyTpeHH A https://m.edsoo.ru/ff0c5952
SHEPIUs OHOATOMHOTO HACATEHOTO
raza

Bubmmorexa [JOK

3 Bael Teruonepena-m https://m.edsoo.ru/ff0c5¢c36
Y nenpHast TEMI0EMKOCTh BEIIIESCTBA.

32 Konu4ecTBo TEIIOTHI IPH bubmmorexa TIOK

. https://m.edsoo.ru/ff0c5¢36
Temonepenaye. AnuabaTHbIN nporecce

33 [epBbIit 3aK0H TEPMOJIUHAMUKH U €TO Bubimmorexa LIOK
NIPUMEHEHHE K H30MIpOoLieccam https://m.edsoo.ru/ffOc5efc
HeobpaTtumocTs nporeccos B

. Bubnmnoreka [JOK

34 npupoze. Bropoii 3akon

TEPMOJAMHAMUKH

https://m.edsoo.ru/ff0c6230




Ipunnun nevicreust u KI1/1 rernoBoit

Bubmunorexa [JOK

35
MaITHHBI https://m.edsoo.ru/ff0c600a

36 ukn Kapuo u ero KITJT

37 Dkosoruyeckue npodiaemMsl
TEIUIOIHEPreTHKU

38 O6o0mmaronmil ypox «MoJIeKyspHast Bubnmorexa LIOK
¢uzrka. OCHOBBI TEPMOJAUHAMUKU https://m.edsoo.ru/ff0c6938
Konrponpnas padora no teme

39 «MonexyspHas ¢pusuxa. OCHOBBI BrGmmorexa LIOK

YIAp ' https://m.edsoo.ru/ff0c6a50
TEPMOTMHAMUKI»

40 TlapooOpa3zoBaHue U KOHACHCAIHS. bubnmoreka LIOK
Hcnapenne u kxunenue https://m.edsoo.ru/ff0c63b6
AGCOMOTHAS ¥ OTHOCHUTEIIbHAS

41 BIIQXKHOCTB BO3yXa. HacelmeHHsbIi Bubmmorexa TIOK

Ayxa. H https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe Teno. Kpucranmueckue u

42 amop(HbIe Tesia. AHU30TPOIHS Bubnumorexa LIOK
CBOMCTB KprucTaioB. JKunkue https://m.edsoo.ru/ff0c65f0
kpuctauisl. CoBpeMEeHHbIE MaTEePHAIb
[InaBnenue n KpuCTAIIM3AIH.

43 VaenbHast TEIJIOTA TUIABJICHUS Bubmorexa TIOK

A ' https://m.edsoo.ru/ff0c6708
CyOnumanust
Bubnunoreka [JOK

44 YpaBHeHue TenoBoro dananca https://m.edsoo. ru/ff0c6820
DnekTpuzanus Ten. JIeKTPUIeCKUi

45 3aps. JIBa BUAA DIEKTPHUECKHX Bubimorexa [IOK

PAL. a P https://m.edsoo.ru/ffocebcc
3apsI0B

46 IIpoBoHUKH, TUANEKTPUKH U Bbubnmoreka [JOK

TIOJIYIPOBOJHHMKH. 3aKoH COXpaHCHUS

https://m.edsoo.ru/ffOc6bcc




DJIEKTPHUYECKOI'O 3apsjia

BsanmoneiictBue 3apsaoB. 3akoH

47 Kynona. ToueuHslit 21eKTpU4eCKHii bubmmorexa LIOK
https://m.edsoo.ru/ffOc6ce4
3apsi
HampskéHHOCTB 251€KTpUUYECKOro
48 nons. [IpuHnun cyneprnosuuuu bubmoteka LIOK
3JIEKTpUYECcKUX moieil. Jlnaun https://m.edsoo.ru/ffOc6df2
HanpsHDKEHHOCTH
Pabora cuit 31eKTpoCTaTHIeCcKOro
49 noJist. [Toreniman. Pa3snocts bubmorexa LIOK
https://m.edsoo.ru/ff0c6f00
HOTEHIUATIOB
IIpoBOoHUKY U TUAIIEKTPUKHU B
50 BHI:;KTpiCTaTM‘{CﬂCKOM nT(;ie. bubmmorexa TIOK
https://m.edsoo.ru/ff0c7018
Jusrektpiyeckasi POHUIIAEMOCTb
. bubnmnoreka [JOK
51 OnexrpoémkocTs. Konnencarop https://m.edsoo.ru/ff0c7126
DIeKTPOEMKOCTE INIOCKOTO
52 KOHﬂzscaTopa. DHeprus 3apsHKEHHOTO brbmmorera LIOK
https://m.edsoo.ru/ff0c72c0
KOHJICHCAaTopa
53 JlaboparopHas pabota "H3mepenue
UEKTPOEMKOCTH KOHIeHcaTopa'
IIpuHnuN KefcTBYS U IPUMEHEHNE
KOHJICHCATOPOB, KOITHPOBAJIBEHOTO
54 anmapara, CTpyHHOIr0 IIpHHTEpa.
DeKTpocTaTHYecKast 3aIuTa.
3azeMiIeHHE IEKTPONPUOOPOB
55 DneKTpu4ecKuil TOK, yCIOBUS €T0

cymiecTBoBaHMs. [10CTOSIHHBIN TOK.
Cuia Toxa. Hanpsbxenue.




Comnpotusienue. 3akoH Oma juist
y4acTka Ieru

56

IlocnenoBarensHOE, MapaIenbHOE,
CMEIIIaHHOE COEeJUHEHHE
npoBoAHUKOB. JIabopaTropHas pabora
«/3ydeHue CMeIaHHOTO COCJUHECHUS
PE3UCTOPOBY

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

57

PaboTa U MOIIHOCTH BIIEKTPHUYECKOTO
toka. 3akoH J[xoyns-Jlenua

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

58

3akon Oma st TOHO# (3aMKHYTO#)
anekTpuueckoi nenu. Koporkoe
3amMbikaHue. Jlaboparopnas pabora
«M3mepenne D/IC uCTOYHNKA TOKA U
€ro BHYTPEHHETO COMPOTHBICHUSAY

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

59

DJIeKTPOHHAs TPOBOAUMOCTB TBEPBIX
METaJLIOB. 3aBUCHMOCTh
COIIPOTHBIICHYS] METAJTIOB OT
TemnepaTypbl. CBepXIpOBOIUMOCTh

60

DIeKTpUYECKHUil TOK B BaKyyMe.
CBOICTBA ANEKTPOHHBIX YYKOB

61

TTosynpoBOIHHUKY, UX COOCTBEHHAS U

IpHMecHas NPoBOAUMOCTb. CBOHCTBA

p—n-niepexoza. IToaynpoBOAHUKOBBIE
npudops

Bubnuorexa [JOK
https://m.edsoo.ru/ffOc84ae

62

DNEKTPUIECKA TOK B pacTBOpax U
pacruiaBax 3JeKTPOJIHUTOB.
DJEKTPOTUTHYECKAS IUCCOLHALIHSL.
DIeKTposn3

Bubmuoreka [IOK
https://m.edsoo.ru/ff0c82ba

63

DNEKTPUYCCKHUil TOK B ra3ax.

bubmuoteka [JOK




CaMOCTOSTEIIbHBIN U

HECaMOCTOSITCILHBIA paspsan. MoutHus.

Ilna3ma

https://m.edsoo.ru/ffOc84ae

OnexTpudeckue mpudopsl 1

YCTPOMCTBA U UX MPAKTHUECKOE bubmoreka LIOK
64 1
npumeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
65 Oo6o01maromnmii ypok 1 Bubnuorexa [JOK
«DJIEKTPOAMHAMHUKAY https://m.edsoo.ru/ff0c88be
KonrponpHas padora o teme
«QnexrpocraTuka. [locTosHHBIH bubmoreka LIOK
66 . 1
3JIEKTPUYECKUil TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX Cpeiax»
PesepsHbiit ypok. KonTponbHas bubnuoteka LIOK
67 " " 1
pabora 1o Teme "DIeKTpOAMHAMHUKA https://m.edsoo.ru/ff0c8c56
68 PesepBHblii ypok. O000MmIaONIHIA YPOK 1 Bubmnoreka IIOK
o temam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBLIEE KOJIMYECTBO YACOB I10 68

TIPOTPAMME




11 KJIACC

KoauuecTBo yacoB JJ1eKTpOHHBIE
Ne Tema ypoka Kontpoabusie | IlpakTuyeckn Aata tupponbIe
n/n Bcero u3y4yeHusi | obOpa3oBaTeabHbIE
padoTsl e padoTsl
pecypcsl
[TocTosiHHBIE MArHUTHI U UX

1 B3auMoeiicTBue. MarHUTHOE II0JIE. 1 Bubmoreka [JOK
Bektop MmaranTHON MHIYKIHW. JIMHIT https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIIMU
MarHuTHOE 10JI€ IPOBOIHUKA C

2 TokoM. OmnbiT DpcTena. 1 bu6moteka LIOK
B3aumopeiicTBue npoBOAHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGoparopnas pabdora «M3yueHue 1 1 Bubmorexa LIOK
MAarHMTHOTO TOJISl KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBHEe MarHUTHOTO TOJIS HA
IpOBOAHUK ¢ TokoM. Cuna AMmepa.

4 JlaGoparophas paborta 1 1 bu6moteka LIOK
«MccnenoBanue neiictust https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOT'O MarHuTa Ha PaMKy
TOKOM»

JleficTBME MarHUTHOTO MOJIS HA

5 JIBIDKYITYIOCS 3apsKEHHYIO YacTHILY. 1 Bubnunoreka [JOK
Cuna Jlopenna. Pabora cuiib https://m.edsoo.ru/ff0c9df4
Jlopenma

6 OnexTpoMarauTHas HHAYKIuA. [ToTok 1

BeKTOpa MarHUTHOHM nHAyknun. DJC
MHIYKIMHU. 3aKOH 3IEKTPOMAarHUTHOH




unaykimu Papazest

JlaGoparopnas pabora

7 «HWccnemoBanue sIBICHUS Bubimorexa [IOK
. https://m.edsoo.ru/ff0cal50
JNEKTPOMArHUTHOW MHAYKIMUY
WunykrtuBHOCTSE. SIBNEHUE
8 camonuaykiuu. O/1C caMOMHYKIHH. BubmoTexa [JOK
OHeprus MarHUTHOTO TOJISL KAaTYIIKH € https://m.edsoo.ru/ff0ca600
TOKOM. DJICKTPOMAarHUTHOE TOJIe
TexHu4eckue ycTpoicTBa U UX
MIPUMEHEHHE. TTIOCTOSTHHBIC MarHUTHI,
9 IJIEKTPOMATHUTBI, 3JICKTPOIBUTATEb,
YCKOPUTEIH SJIEMEHTAPHBIX YaCTHII,
MHIYKIMOHHAS NeYb
10 O6o0marommii ypok «MarautHoe BubmoTeka [JOK
ojie. DJIEKTPOMAarHUTHasi WHIYKLUS» https://m.edsoo.ru/ffOcab82
KoHnTpossHas pabora 1o reme
11 «MarauTtHoe more. Bubmorexa [IOK
https://m.edsoo.ru/ff0cad58
DIeKTPOMAarHUTHAS MHAYKIHS»
CB00OOHBIE MEXaHUYECKHUE
konebanus. ['apmoHnyeckue
12 KonebaHus. YpaBHeHUE bubmmorexa LIOK
. https://m.edsoo.ru/ffOcaf06
rapMOHMYECKUX KOJEeOaHU.
[IpeBparenue 3Hepruun
Jlaboparopnas pabora
13 «HccnenoBanne 3aBUCHMOCTH
Mepuojia MaJbIX KoJeOaHuil rpy3a Ha
HUTHU OT JUIMHBI HUTH M MacChl Tpy3a»
14 Konebarenbubiit KoHTYp. CBOOOIHBIE Bubmorexa LIOK

OJICKTPOMArHUTHBIC KoJIeOaHus B

https://m.edsoo.ru/ff0ch820




HJIcaTbHOM KOJIe0aTeIbHOM KOHTYpE.
AHanorus MECKAY MEXaHUYCCKUMU U
OJICKTPOMAriuTHBIMH KOJIe0aHUSIMH

15

Dopmyna Tomcona. 3akoH
COXPaHEHH 3HEPrHU B UJICATbHOM
KoJIe0aTeIbHOM KOHTYpe

bubimoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

IMpezcraBieHne 0 3aTyXalNIX
KoJiebaHusx. BoIHyKIeHHbIE
MeXaHu4ecKue Konebanus. Pesonanc.
BBIHYKIE€HHBIE 2JIEKTPOMArHUTHBIE
KoJie0aHus

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

17

Ilepemennslit Tok. CHHYCOUIATbHBIN
TepeMeHHbIN TOK. MOIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYTHOE U
JIEHCTBYIOIIIEE 3HAUEHUE CUJIBI TOKA 1
HaPSDKCHHS

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

18

Tpaucdopmarop. [Ipou3BoacTBoO,
nepesada 1 norpedneHue
IIEKTPUYECKON dHEpruu

19

YCTpoicTBO M PaKTHUECKOE
MIPUMEHEHHE TEKTPUIECKOTr0 3BOHKA,
reHepaTopa NepeMeHHOro TOKa,
JIMHUH 3JIeKTponepenay

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

20

DKOJIOrHuecKUe PUCKHU IIPU
HPOM3BOJCTBE AIIEKTPOIHEPTHH.
KynbTypa ucrons3oBaHus
3IEKTPOIHEPTHH B TIOBCEIHEBHOM
KU3HU

21

MexaHHYeCKHue BOJIHBI, YCJIOBUSA

bubmmoteka [JOK




pacnpoctpanenus. I[Tepuon. Cxopocts
PAacIpOCTpaHeHUs ¥ JUTMHA BOJIHBI.
IMonepedHbIe U MPOOTHHEIE BOTHBI

https://m.edsoo.ru/ffOcca54

3Byk. CKOpoCTh 3ByKa. ' poMKOCTH

bub6imoreka [IOK

22
3Byka. Beicora ToHa. TemMOp 3Byka https://m.edsoo.ru/ffOcccOc
DIEeKTPOMAarHUTHBIC BOJTHBI, HX
23 cBoifcTBa 1 ckopocTs. Lllkana bubmiorexa LIOK
P ’ https://m.edsoo.ru/ffOccfe0
9JICKTPOMAarHUTHBIX BOJH
[TpuHIMTBI paTHOCBSI3HU U
24 TeneBuaeHMs. PazButue cpencts
cBs3u. Pagnonokanus
KonTponbnas pabora «Kone6anus u Bubmorexa IJOK
25
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[NpsmonuHelHOE pacIpocTpaHEeHUE
26 CBETa B OTHOPOJIHOM Cpeie. Bubmmoreka IJOK
Toueunslit ucTOUHUK cBeTa. Jlyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpakeHue cBeTa. 3aKOHbI
27 oTpakeHus cserta. [loctpoeHue Bubmorexa [IOK
P L P https://m.edsoo.ru/ff0cd4e0
n300paKEeHUH B IJIOCKOM 3epKajie
[Ipenomnenue csera. [lonHoe
28 BHYTpPEHHEE OoTpaxkeHHe. [IpenenbHbIi Bubnunoreka [JOK
YT0JI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTPaKCHUS
29 JlaGoparopHas pabora «H3mepenue bu6moreka LIOK
[OKa3aTessl MPEIOMIICHHSI CTEKJIa» https://m.edsoo.ru/ffOcd67a
JIunsel. [TocTpoenne n3o0paxkeHuii B
N Bubmorexa LIOK
30 nunze. Gopmyiia TOHKOM JIMH3HI.

YBenudeHne JTUH3BI

https://m.edsoo.ru/ffOcddle




JlaboparopHas padora

31 «HccnenoBanue cBOMCTB
n300paKEHUH B JIMH3aX»
Jucnepcus csera. CIOXHBIN COCTaB
3 6enoro ceeta. Liget. JlJaGopaTropHas
pabora «HabnroneHue aucrnepcun
cBeTay
Wurepdepennns cBera. Judpaxims Bubmorexa LIOK
33 N
cera. Jludpakunonnas pemérka https://m.edsoo.ru/ffOced22
34 ITonepeuHOCTh CBETOBBIX BOJH. bu6moreka LIOK
[Tonsgpusanus ceeta https://m.edsoo.ru/ffOcf02e
35 Onrtuyeckue NpudOps! U yCTPOHUCTBA U
ycioBusi X 6€30MacHOr0 MPUMEHEHHUS
I'paHHIIBI TPUMEHUMOCTH
36 Kyaccuyeckor MmexaHuku. [loctymaTsr Bubmmoreka [JOK
CHEeLUaIbHOM Teopun https://m.edsoo.ru/ff0cf862
OTHOCHTEIBHOCTH
OTHOCUTEIBHOCTH OJIHOBPEMEHHOCTH.
37 3aMeIeHe BPEMEHHN 1 COKpAILlEHHE brbmorexa [OK
P P https://m.edsoo.ru/ffOcfad2
JUTHHBI
DHeprus 1 IMILYJIbC PEISITUBUCTCKOM
38 yacTULbl. CBA3b Macchl ¢ SHEPrHeH U buGmorexa LOK
’ P https://m.edsoo.ru/ffOcfc68
HMITYJI6COM. DHEPrusi HOKOsI
KonTponeras padora «Onrtuxa.
39 OCHOBBI CIIENUATLHON TEOPUHU Bubmorexa [JOK
P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTENBHOCTH»
40 ®Doronsl. Gopmymna [Tnanka. DHeprus Bubmorexa LIOK
U UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfe16
41 OTKpBITHE U UCCIIeIOBAaHNUE Bubmmoreka LIOK




tdortoaddekra. OmpiTet A. T
CroneroBa

https://m.edsoo.ru/ffOcffc4

3akonb! poTordexra. YpaBHeHHE

bub6imoreka [IOK
42 i iiHa a.
Ditnmreiina 1 GoTospexr https://m.edsoo.ru/ff0d015e
«KpachHas rpanuia» dorodddekra
JlaBnenue cera. Ombitet [1. H.
43 JIeOeneBa. XuMHUECKOE AECHCTBHE Bubmorexa ITOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuveckue ycrpoicTsa u
MPaKTHYECKOE IPUMCHEHHE!
44
(horoanemeHT, hoToaaTIHUK,
coJIHe4Has Oarapesi, CBETOHOA
Pewenue 3amau no reme «DJIEMEHTHI Bubmorexa LIOK
45 N
KBaHTOBOM ONTHKH» https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OTBITEI
46 Pesepdopra 1o paccessHUIO o-4acTH Bubmorexa [IOK
peOpA P e https://m.edsoo.ru/ff0d091a
[InanerapHasi MOZIENb aTOMa
BubmoTeka [JOK
47 IToctynater bopa
Y P https://m.edsoo.ru/ff0d0afa
N3nydenne u normnouieHue GOTOHOB
48 1] u};[e €XO0/JIe aTOMa C O Hc()l;o OBHSI Bubmmorexa [IOK
P PEXOn N A yp https://m.edsoo.ru/ff0dOafa
SHEPIUH Ha APYroii. Bujpl cieKTpoB
BoHOBBIE CBOMiCTBa YacThIl. BomHEI
nie bpoitsa. Kopnyckynsipao- Bubnunoreka [JOK
49 .
BOJIHOBOH ayann3M. CHOHTaHHOE 1 https://m.edsoo.ru/ff0dOca8
BBIHY)KICHHOE U3JTyUYCHHE
OTKpBITHE PaANO0AKTUBHOCTH. OTBITHI
bubmmoteka [JOK
50 Pesepdopna no onpezneneHuro cocraBa

PagruoOaKTUBHOI'O U3JITYUCHUS

https://m.edsoo.ru/ff0d0fd2




51

CaoiicTBa anb(a-, 6era-, ramma-
u3nydeHus. Biusaue
PaZMOaKTHBHOCTH Ha KHBbIC
OpraHu3Mbl

52

OTKpBITHE IPOTOHA U HEUTPOHA.
H3otonsl. Anbda-pacna.
DNeKTPOHHBII U IO3UTPOHHBIH OeTa-
pacnan. I"'aMmma-u3sinyuyenue

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

53

DHeprus cBs3M HYKJIOHOB B sifIpe.
Snepubie peakuu. SnepHbIit
peakrop. [Ipo6iieMbl, IepCIeKTHBEI,
9KOJIOTHYECKUE ACTIEKTHI SICPHOM
9HEPreTHKU

BubmoTteka IIOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHbIe YacTHIBL. OTKpPBITHE
mo3uTpona. Mero sl HaOIIOACHUS U
perucTpanuy JIeMEeHTapHbIX YaCTHLL.
Kpyrablii cton «®yHIaMeHTaNnbHbIE
B3aMMOICHCTBUS. ENTMHCTBO
(hu3nUecKoll KapTUHBI MUpa»

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

55

Bup 3Bé3nn0ro Heba. Co3Besnus,
SIpKHE 3BE3/IBI, IUTAHETHI, HX BUANMOE
nBrkenne. CojHeYHast CHCTEMa

56

Comarie. ComHeYHast aKTHBHOCTbD.
Wcrounnk sneprun ConHIa U 3BE31

57

3BE3/IbI, UX OCHOBHBIE
XapaKTepUCTHKH. 3BE3/BI IIIaBHOM
MOCIIeJOBATENLHOCTH. BHYTpeHHEE
cTpoeHue 3BE31. COBpEeMEHHBIC
MIPEeNICTaBICHHS O IPOUCXOKICHHU H




sBosroru CoJIHIA U 3BE3]

58

Muneunsiii [Tyt — Hamma ['anaktuka.
IMonoxenue u nemwxenue ConHa B
INanakruxe. I'anaktuku. YépHbie
JIBIPBI B SIpaxX TaJaKTUK

59

Bcenennas. Paz0beranve rajakTuk.
Teopus bonpmioro B3pbIBa.
PenukroBoe u3nyyenue.
MerarajlakTHKa

60

Hepeniennple nmpo06aeMbl aCTPOHOMUH

61

KonrpounbHas pabora «3neMeHTbI
ACTPOHOMHU U aCTPO(PUHKU»

62

O6o06maromuit ypok. Ponb Gpusuku u
aCTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTMYECKOM, COIUATLHOM U
ITHYECKON cepax AesaTeIbHOCTH
YeJI0BeKa

63

O6o6maromuii ypok. Pons u mecto
(hU3UKU U ACTPOHOMUHU B
COBPEMEHHOI Hay4yHOU KapTHHE MHpa

64

O6o0maromnuii ypok. Posb
(usmyeckoit Teopuu B popMHPOBAHUH
MpeACTaBICHUH 0 PpU3NIECKOM
KapTHHE MHpa

65

O6o0watommii ypok. Mecro
(uznueckoil KapTUHBI MUpa B 001IEM
PsiTy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IPeJCTABICHUIT 0 IpUpojie

66

PezepBHbIil ypok. MarHuTHoe 1oe.




SHCKTpoMaFHI/ITHaH WHIAYKIUSA

Pesepeublil ypok. Ontruka. OCHOBBI

67 CIEIHAIBHON TeOpUH 1
OTHOCHUTEIBHOCTH
Pesepnbiit ypok. KBanToBas ¢pusuka.
68 SHGI\EI)GHTBI};I:(,JIPOHOMI/II/I u ¢ 1 Bubmorexa [IOK
https://m.edsoo.ru/ff0d1784
aCTPOU3UKH
OBIIEE KOJIMYECTBO YACOB I10 68

ITIPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYEHUKA

* 10 xiacc/ Mskumes I".51.,ITerpoBa M.A. CrenanoB C.B. ¢usuka (6a30Bbiii
ypoBenb) OO0 «JIpoda»

e 11 kiacc/ Mskumes I'.JI., ByxoBues b.b., Hapyrua B.M. nox penakuueit
[TapdentreBoii H.A., Axuroneproe o6mectBo «M3narensbctBo «IIpocBemenHue»

. A.I1. PeimkeBuu. COopHuK 3amay 1o pusuke. Mocksa, JIpoda, 2005 - 2017 r.

METOJIUYECKHUE MATEPHUAJIbBI JIUIS1 YUUTEJIA

Mapxkuna ®@uzuka 10 knace. [loypounslie mnansl mo yueoHuky I'.51. Msxuiesa,
b.b. byxoguesa. B.: Yuurens, 2004.

Bonkos B.A. [Toypounsie pa3zpabotku no ¢pusuke. 10 knacc.M Baxko, 2006.
COOpHUK TECTOBBIX 3aJJaHUM JJI1 TEMATUYECKOT'O U UTOTOBOT'O KOHTPOJIS.
®dusmka 10 xknace. M.: «MuTemnext-Lentp», 2004 . 7. C.M.

AngpromeukuH, A.C. CnyxaeBckuil. ®usnka. «kKoHCTpyKTOp»
CaMOCTOSATETHHBIX U KOHTPOJbHBIX padoT. 10 — 11 kmaccer. [Tocobue mis

yuuteneir. M.: IIpocsemenue, 2010.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmunorexa IIOK
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