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IHHOACHHUTEJIBHAASA 3AIINCKA

[Iporpamma 1o ¢uszuke 0a30BOro ypoBHS HAa YPOBHE CPEIHETO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TIOJIOKEHUI 1 TpeOOBaHUH K pe3yJIbTaTam
OCBOCHHMsI OCHOBHOUM 00pa3oBaTebHON MporpaMMel, npeacTaBieHHbix B PI'OC
COOQO, a Takxke c ydéroM (QeaepanbHOil pabodeil mporpaMMbl BOCIUTAHUS H
KOHIICTIIIUY TIpenoiaBanus yueOHoro npenmera «Dusnka» B 00pa3oBaTEIbHBIX
opranmzanuax  Poccuiickon ~ ®Dexpepanuu,  peaM3yOIIMX  OCHOBHBIC
o0Opa3oBaTeIbHbIC MPOTPAMMBEI.

Conepxanue mporpaMMbl 1o (U3HWKE HampaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuarommuxcs 10-11 kmaccoB mpu
oOyueHnn wuX @u3nke Ha 0a30BOM YypOBHE Ha OCHOBE CHCTEMHO-
JEeSTENBbHOCTHOTO  moaxoaa. I[lporpamma 1o  (u3uMKe  COOTBETCTBYET
tpeboBarmsiM GI'OC COO k mIaHUPYyEeMBbIM JHYHOCTHBIM, MPEAMETHBIM U
MeTaIrpeAMETHBIM pe3ybTaTaM 00y4YEHUSs, a TAK)KE YUYUTHIBAET HEOOXOIUMOCTh
peanu3anui  MEXMPEIMETHBIX CBsi3ei (U3HKH C €CTeCTBEHHO-HAYyYHBIMU
y4eOHBIMU TIpeAMEeTaMH. B Hel OompenemnsitoTcsi OCHOBHBIC IEIH W3YYCHUS
(GU3UKK Ha YPOBHE CPEHETO OOIIETr0 00pa3oBaHUs, INIAHUPYEMbIE Pe3yJIbTaThl
OCBOCHHSI Kypca (PU3WKH: JUYHOCTHBIE, METANpeJMETHbIC, MpEAMETHBhIC (Ha
0a30BOM ypOBHE).

[Iporpamma no gu3nke BKIIOYALT:

e IUTAHUPYEMBIE pE3yJbTaThl OCBOCHUS Kypca (u3uku Ha 06a30BOM

YpOBHE, B TOM YHCIIE TIPEIMETHBIC PE3YJIbTATHI TI0 T0/IaM 00YUYEHUS;

e cojepkaHue ydeOHOTO mpeamera « u3nkay 1mo rojgam oOydeHus.

du3rka Kak Hayka O HauOoiyiee OOMIMX 3aKOHAX MPHUPOIBI, BBHICTyMHas B
KauecTBE Y4eOHOro mpeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIM BKJIaJ B
cucteMy 3HaHWi 00 okpyxkawomem wmupe. I[lIkonpHBIA Kypc QU3MKH —
CUCTEMOOOPA3yIONUil ISl €CTECTBEHHO-HAYYHBIX Y4YEOHBIX TMPEIMETOB,
MOCKOJIBKY (pM3MYecKre 3aKOHBI Jie)KaT B OCHOBE IIPOIIECCOB U SIBJICHHIA,
M3ydaeMbIX XHUMHEH, Omosiorueid, Qusmdeckoi reorpadueii m acTpOHOMHEH.
Hcnonp3oBaHne W aKTHBHOE MpPUMEHEHWE (PU3MUYECKUX 3HAHWUM OMpeesieT
XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHA B CQepe SHEPreTHKH,
TPAHCIIOPTa, OCBOEHUS KOCMOCA, MOJYYEHUsI HOBBIX MaTe€pUalioB C 3aJlaHHBIMU
cBoMcTBaMU H JApyrux. W3ydenue (uU3NKK BHOCUT OCHOBHOM BKJIaa B
(dbopMHpOBaHUE ECTECTBEHHO-HAYYHOW KApTUHBI MHpa OO0ydYaroIuxcs, B
dbopMHUpOBaHWEe YMEHHA TPUMEHSATh HAYYHBIA METOJ TO3HAHUS TPHU
BBITIOJTHEHUH UMM YU€OHBIX HCCIIEI0BaHUMN.

B ocHOBy kypca ¢u3uKu Il ypOBHS CpeaHEro oOmiero oOpa3oBaHUS
MOJIOKEH PsiAi UAEH, KOTOPhIE MOXHO paccMaTpuBaTh KakK HPUHUUIIBI €ro
MOCTPOCHMUSL.

Hoes yenocmuocmu. B COOTBETCTBUU C HEU KypC SBIISIETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepual U3 BCEX pa3AeiioB (U3HMKH, BKIIOYACT
KaK BOIPOCHI KJJACCUYECKOM, TAK U COBPEMEHHOU (PUBHKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ HEW Marepuan Kypca (U3NKU
o0BeMHEH BOKPYr GU3WUECKUX Teopwid. Bemymmm B Kypce sBISETCS
(dbopMupOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaT€pPUH, BEIIESCTBE U
noJie.

Hoes cymanumapuzayuu. EE€ peanuzanus NpeanosiaraeT MCIOJIb30BaHUE
FYMaHUTaApHOTO MOTeHIMaNa (PU3NYECKOU HAyKH, OCMBICIEHUE CBSI3U PA3BUTHUS
bu3NKM ¢ pa3BUTHEM OONIECTBa, a TaKKe C MHPOBO33PECHUECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHIECKUMU TTPOOIeMaMHu.



Hoesa npuxnaonoii nanpasnrennocmu. Kypc @u3Mku mpenrnonaraer
3HAKOMCTBO C IIUPOKUM KPYroM TEXHUYECKHMX U TEXHOJOTUYECKUX
MIPUJIOKEHU N U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes »sronoeuzayuu peanusyercss TOCPEICTBOM BBEICHUS DJIEMEHTOB
collep KaHMs, TOCBAMIEHHBIX HSKOJOTMYECKHM TMpo0jeMaM COBPEMEHHOCTH,
KOTOpBIE CBS3aHBI C Pa3BUTUEM TEXHUKH M TEXHOJIOTHH, a Takxke 00CYX ICHUS
npoOjeM  palMOHAIBHOTO  NPHUPOJAOIONB30BAHUA M IKOJOTUYECKOUH
0€30IaCHOCTH.

CrepKHEBBIMU dJIEMEHTaMU Kypca (PU3WKH HAa YPOBHE CPEIHETO 00IIero
oOpa3oBaHuUs SABJISIOTCA Ppu3nueckue Teopuu (hopMHUpOBaHUE MPEACTABICHUHN O
CTPYKType TOCTpoeHUs (pu3ndecko Teopun, posir GyHIaMEHTAIBHBIX 3aKOHOB
U TPUHIMIIOB B COBPEMEHHBIX TMPEJCTABICHUSAX O TMPUPOJE, TPaHUIAX
MPUMEHUMOCTH TEOPHUH, Uil ONHCAHHS €CTECTBEHHO-HAYYHBIX SIBICHUU U
MIPOIIECCOB).

CHuCTeMHO-CSTENBHOCTHBIN TOAX0A B Kypce (u3ukm peamusyercs
MpeXIe BCEro 3a CYET OpraHu3aluu  AKCIICPUMEHTATBHOW NIeATebHOCTH
oOyuaroruxcs. st 6a30Boro ypoBHsI Kypca (DU3MKH — 3TO HCIOJIb30BaHUE
CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U JIA0OPATOPHBIX
paboT, KOTOpble B MporpamMme Mo ¢u3uke OOBEIWHEHBI B OONIUH CIHUCOK
VUCHHYECKUX TMPaKTHUeCKNX paboT. BriieneHne B yKa3aHHOM TepeyHe
1ab0opaToOpHBIX PabOT, MPOBOAUMBIX JIJISI KOHTPOJISI U OIICHKHU, OCYIIECTBIISICTCS
y4aCTHHKaMU 00pa3oBaTeNbHOTO Tpollecca HUCXOAs U3  OCOOCHHOCTEU
IUIAHUPOBAHMSI U OCHaIIeHus kabunera ¢usuku. [lpu sTomM obecmeunBaeTcs
OBJIaJICHHE OOYYAIONIMMHCS YMEHUSIMH MPOBOJUTH KOCBEHHBIE W3MEpPEHHS,
MCCJICIOBAHMSI 3aBHCUMOCTEH (PU3NYECKUX BEIWYUH U MOCTAHOBKY OIBITOB IO
MPOBEPKE MPE/TIOKEHHBIX TUTIOTE3.

bonbmoe BHMMaHHWE YIENSETCS PEIICHUIO PACUETHBIX W KAueCTBEHHBIX
3anay. [Ipu aToM 11t pacu€THBIX 3a7a4 TPUOPUTETOM SIBIISIFOTCS 3a/1a4U C SIBHO
3alaHHON (DU3MYECKOW MOJENbIO, TO3BOJIIONINE TPUMEHSTh W3yUYCHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pas3fena Kypca, TaKk U WHTErpUpys
3HaHWS W3 pa3HBIX pasnenoB. [l KadecTBEHHBIX 3ajad MPUOPUTETOM
SBJISIFOTCSL 3a/IaHHMsl HAa OOBSICHEHUE TMPOTEKAaHUS (PU3NYECKUX SBICHUU U
MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOyronue BpIOOpa GU3HMUECKOW MOJIETH
JUTSL CHTYaITiy TTPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanmsimu DPI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY OOCCTICUeHHIO Y4eOHOro mporiecca 0a30BBI ypOBEHb Kypca
GU3NKKM Ha YpPOBHE CpEAHETOo OoO0Imero oOpa3oBaHUs JODKEH H3y4daThCs B
YCIIOBHSIX TIPEIMETHOTO KaOnHeTa (PM3UKHU W B YCIOBHUSX MHTETPHPOBAHHOTO
KaOWHeTa TPEAMETOB €CTECTBEHHO-HAYYHOTO IHKiIa. B kabwHeTe Qu3nMKu
JOJKHO OBITH HEOOXOIMMOE JIabOpaTOpHOE OOOpPYIOBaHHUE JJISl BBHITOTHCHUS
yKa3aHHBIX B TpOrpaMme MO (U3HKE YYCHHUECKHX MPAKTHYECKUX pPadOT U
JIEMOHCTPAIIMOHHOE 000pPYAOBAHHE.

JleMoHcTpaninoHHOe o0OopynoBaHue (GOPMUPYETCS B COOTBETCTBHH C
MPUHITUIIOM MHWHHMAJIBHOW JOCTaTOYHOCTH H O00ECTICYMBACT IOCTAHOBKY
MEPEUYNCICHHBIX B TpOrpamMme MO (HU3MKE KIFOUEBBIX JEMOHCTPAIU s
WCCJICIOBAHMSI HW3Y4YaeMbIX SIBJICHUH W TMPOIECCOB, OHMIUPUYECCKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM .

JlabopaTopHoe 00OpyAOBaHHWE JIsi YUYEHWYECKHX MPAKTUYECKUX pPadOT
dbopmupyeTCsl B BUIC TEMAaTUYECKUX KOMIUICKTOB M 00ECTICUMBACTCS B pacueTe
OJTHOTO KOMIUIEKTa Ha JBYyX oOOydJarommxcs. TemMaTH4ecKne KOMIUICKTHI
1a60paTOPHOTO O0OOPYNOBAaHUS JODKHBI OBITH TOCTPOCHBI HA KOMILJIEKCHOM



MCIIOJIb30BAHUU aHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTETHHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOPATOPHUH.
OCHOBHBIMHU TIEJIAMH U3y4eHUs PUUKHU B 00IIEM 00pa30BaHUU SBIISIOTCS:

dbopMHpOBaHHE HHTEpECAa M CTPEMIICHHS OOYYaIOIIUXCS K HAYYHOMY
U3YUYCHHUIO MPHUPOJIbI, PA3BUTHEC MX HHTEIUICKTYyaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHC TMPEACTABICHUHA O HAyYHOM METOJC TO3HAHUSA M
(OpMHpOBAaHUE HCCICAOBATEIBCKOTO OTHOIICHUS K OKPYKAIOIUM
SIBIICHUSM;

(GbopMHpOBaHHE HAYYHOI'O MHPOBO33PCHHUS KaK pe3ysbTaTa HU3Y4YCHUS
OCHOB CTPOCHHMS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE YMCHUH OOBSCHATH SBJICHUS C HCIOJb30BaHHUEM
(bU3HUECKUX 3HAHUI M HAYYHBIX JOKA3aTEIbCTB;

(hopMHpOBaHUE MPEACTABICHUI O PO (DU3UKH JIJI Pa3BHTHS JAPYTHX
CCTCCTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTmKeHne ATUX 1eliel 00eCIeunBaeTCs PEIICHUEM CICIYIONIMX 3a1ad B
IpoIiecce 3yUeHHs Kypca (GU3UKH Ha YPOBHE CpeTHEr0 00IIero oopa3oBaHus:

IpUOOPETeHHE  CHCTeMBbl  3HaHUKM 00  o0mux  usHuecKkux
3aKOHOMEPHOCTAX,  3aKOHAax, TEOpUAX, BKIKOYas  MEXaHUKY,
MOJICKYJISIPHYIO (U3UKY, JJIEKTPOAMHAMHUKY, KBAHTOBYIO (GU3HKY U
AJIEMEHTHI aCTPO(PHU3UKH;

dbopMHupoBaHWE yMEHUW TPUMEHSATH TEOPETHUECKHE 3HAHUA IS
00BsSICHEHUS (U3HYECKUX SBJICHUH B MPUPOAC MW JUISI IPUHSATHS
MIPAKTUYECKUX PELICHUH B IIOBCEIHEBHOW KU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS Pa3IMYHbIX 3a7a4 C SBHO 3aJaHHOU
dbu3nUecKoil MOJeNbIo, 3a7ad, MOJPa3yMEBAIOIINX CAMOCTOSITEIIbHOE
co3/laHue (PU3HIECKON MOJCIH, aICKBATHOW YCIIOBUSM 3aJ1auH;
NOHUMaHUE (PU3NYECKUX OCHOB U MPUHIIMIIOB JACHCTBUS TEXHUYECKHUX
YCTPOMCTB W  TEXHOJOTMYECKUX IIPOLECCOB, UX BIHSHUAS Ha
OKPYXKaroUyIo Cpeay;

OBJIAJICHUE METOJIAMHU CAMOCTOSITEIIbHOTO IUIAHUPOBAHUS U IIPOBEICHUS
(bu3HUeCcKNX SKCIEPUMEHTOB, aHAJIM3a U UHTEPIPETallii HH(pOopMaIuy,
ONPENEIECHHS JOCTOBEPHOCTH MOJTYUYEHHOTO PE3yIbTaTa;

cOo37aHue YCJIOBUM IS pa3BUTHSA YMEHUU IIPOEKTHO-
HCCJIEI0OBATEIBCKOM, TBOPUECKOUN AEATEIbHOCTH.

Ha usyuenue ¢usuku (6a30BBI YPOBEHb) Ha YPOBHE CPETHETO OOIIETro
oOpazoBanus orBoautcsi 136 gacos: B 10 kmacce — 68 yacoB (2 gaca B HEJENI0),
B 11 xnacce — 68 yacoB (2 yaca B HEAEINIO).

[Ipennmaraemeiii B mporpamme mo (U3WKE MepedyeHb JIA0OPATOPHBIX U
MPAKTUYECKUX PadOT SBISECTCA PEKOMEHIOBAHHBIM, YUYUTENh JEIaeT BBIOOP
MPOBECHMS J1a0OPATOPHBIX PAa0OT M OMBITOB C YYETOM WHIWBHIYATHHBIX
0COOEHHOCTEH 00yUaroIXCA.



COIAEPXAHME OBYUYEHUA
10 KITACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOI'0 O3HAHUS

®usuka — Hayka o0 npupoae. HayuHnsle MeTOabI ITO3HAHUS OKPYKAOLIETO
mupa. Ponp BKCriepuMEHTa M TEOpUH B IMPOLECCE IMO3HAHUS MPUPOJBIL.
DOKCHEepUMEHT B (PUBHKE.

MonenupoBanue GU3NUECKUX SIBJICHUH U TIpoiieccoB. HaydHbie TUTIOTE3HI.
dusnyeckne 3aKOHbBI W TEOPUH. ['paHUIBI NPUMEHUMOCTH (HUIUIECKUX
3aKOHOB. [[pMHIIUIT COOTBETCTBUSI.

Ponp 1 mecTo ¢usnku B GopMUPOBAHUU COBPEMEHHON HAYYHOU KaPTHUHBI
MHPA, B IPAKTUYECKOMN AEATEIBbHOCTHU JIIOAEH.

Jlemoncmpayuu

AHanoroBele ¥ IU(GPOBBIE H3MEPUTEIBbHBIC MPUOOPHI, KOMIBIOTEPHBIC
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHrne. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUYKEHUS.
Cuctema otcu€ra. TpaekTopusi.

[Tepemetienne, CKOpoCTh (CpenHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCThb) U
YCKOpPEHHE MATepHAIbHOW TOYKH, WX MPOEKIHUH HA OCHU CHUCTEMbl KOOPAMHAT.
CioxeHue rnepemMenieHnii U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUs, IyTH M MepeMelIeHUus
MaTepUabHONW TOYKU OT BPEMEHH.

CBobosHOE TageHne. Y CKOpeHHe CBOOOTHOTO MaACHUSI.

KpuBonunennoe nBuxeHue. JIBH)KEHUME MaTEpUAIBHOM TOYKH IO
OKPYHOCTH C TIIOCTOSSHHOW IO MOJIYJII CKOPOCTBIO. YTJIOBasg CKOpPOCTb,
JuHEeHHas ckopocTh. Ilepuon m vactora oOpamenus. lLleHTpocTpemMuTenbHOE
YCKOpPEHHUE.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: CIUJIOMETP,
JBUKEHUE CHAPSIO0B, IIEMTHBIE U PEMEHHBIE TTEpeIavu.

Jlemoncmpayuu

Mopaenb CUCTEMBbI oTCuéTa, WJUTIOCTpALUS KMHEMAaTUYECKUX
XapaKTEePUCTUK JBUKEHHUS.

[IpeoOpa3zoBanne TBMKEHUH C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenue nBwkeHus Tena, OPOIICHHOTO TOJ YIJIOM K TOPHU30HTY H
TOPU30HTAIBHO.

N3mepenune yckopeHusi CBOOOIHOTO MaeHUsI.

Hanpapnenue ckOpocTu Ipu ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydeHnne HEpaBHOMEPHOTO JBUXKEHUS C LEIbI0  ONpeAeIICHUs
MTHOBEHHOW CKOPOCTH.

UccnenoBanre COOTHONIEHUS MEXKIY MyTSAMHU, MPONACHHBIMU TEJIOM 3a
MOCJIE0BATEIbHBIE PABHBIE MNPOMEXKYTKH BPEMEHH MPH PABHOYCKOPEHHOM
JNBH>KEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOW HYIIIO.

N3yueHne nBUKEHUS IAPUKA B BA3KOU )KUIKOCTH.

N3yuenne nBuxkeHus Teia, OPOIIEHHOTO TOPU30HTAIIBHO.



Tema 2. lunamuka

[Ipuanun  otHocurensHOCcTH [anmunes. IlepBeii  3akoH  Herotona.
Nuepruanbable CUCTEMBI OTCUETA.

Macca Ttena. Cuna. IlpunHuun cynepno3uuuu cuil. Bropoil 3akoH
Herorona pna wMarepuanpHOM TOYkM. Tpernit 3akoH Hprorona mis
MaTepUabHbIX TOYEK.

3akoH BceMmupHOro TtaroteHus. Cuna Tsbkectu. IlepBas kocmuyeckas
CKOpOCTb.

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

Tpenue. Buasl Tpenust (Iokos, CKOJIbXeHUs, KaueHus). Cuiia TpeHwus.
Cyxoe Tpenue. Cumna TpeHHs CKOJBKEHHI U criia TpeHus nokos. Koaddumment
Tpenus. Cuia CONpOTUBIICHUS MIPU ABUKEHHUU TeJla B )KUJAKOCTH WJIU Ta3e.

[TocTymarensHOE U BpamaTeIbHOE IBIKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaileHus. Ilmedo cumbl. YcnoBus
paBHOBECHUSA TBEPIAOIO TEA.

TexHuueckne yCTpOWCTBA U IMPAKTHUYECKOE MPUMEHEHUE: IMOIIIUITHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHEpUUH.

CpaBHeHUE MacC B3aUMO/ICHCTBYIOIIMX TEI.

Bropoii 3akoH Herotona.

N3mepenue cuil.

CnoxeHue CHil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JeOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U HAJCHUM.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBecUs TBEPAOro Tena. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yuenune aBuxeHus: Opycka 1o HaKJIOHHOM IIIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BOSHUKAIOUIUX B IIPYKUHE U
pEe3UHOBOM 00pa3Iie, oT ux aedopMaIimm.

HccnenoBanne ycinoBuUl paBHOBECUS TBEPAOTO TeEJA, HWMEIOMIETO OCh
BpAaIl[CHUS.

Tema 3. 3akonvl cOXpaneHus 6 MmexaHuke

Nmnynbc MarepuanbHOW TOYKM (TE€Ja), CUCTEMbl MaTE€pPUATbHBIX TOYEK.
NmMnynbc cuiibl 1 U3MEHEHHE UMITYJIbCa Tejla. 3aKOH COXPaHEHUS HMITYJbCa.
PeaktuBHOE NBUXKEHUE.

Pabota cuinbl. MOIIHOCTD CHJIBI.

Kunernueckas sHeprusi MaTepualbHON TOouku. Teopema 00 M3MEHEHHH
KWHETUYECKON SHEPTHM.

[TorennumanbHas DHEPrus. [TorennumanbHas SHEPTHUs yOpyro
nehOpMHUPOBAHHON TpYXUHBL. [loTeHIManpHAas SHEpPrus Tena BOMHM3U
MMOBEPXHOCTH 3EMIJIH.

[ToTenmmanpHple W HEMOTEHIMANbHBIE  CUIbl.  CBS3pb  PabOTHI
HEMOTEHIHAIBHBIX CUJ C U3MEHEHUEM MEXAHMYECKOW 3HEPTUU CHUCTEMBI TEIN.
3aKOH COXpaHEHUS MEXAHUYECKOW SHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: BOJIOMET, KOTIED,
MPY>KUHHBII TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMIYJIbCA.



PeaktuBHOE nBUXKEHUE.

[lepexoa MOTEeHIIMAIEHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopnvle pabomul

N3yuenue aOCOMOTHO HEYNPYTOro yjapa ¢ MOMOIIBIO0 JBYX OJUHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanne cBs3u paboOThl CHIBI C HM3MEHEHHEM MEXaHHUYEeCKOM
SHEPIrUH TeJla Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisspHasi pU3HKa U TEPMOJANHAMMKA

Tema 1. Ocnoebt MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE TOJOXKEHUSI MOJEKYJISIPHO-KMHETUYECKOW TEOpUU U HUX
ombITHOE oOOocHOBaHWE. bpoyHoBckoe nBwkenue. Juddysus. Xapaxrep
JIBWO)KEHUSI W B3aMMOJEHCTBUS YaCTHI] BellecTBA. MOJEnu CTPOEHHUs Ta3oB,
KHUIKOCTEH U TBEPIBIX TET U OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE ATUX
moaenern. Macca u pa3mepbsl MoisiekyJs. KomudectBo BemiectBa. [locrositHHas
ABorazapo.

TemmoBoe paBHOBecue. Temmneparypa u €€ wu3mepenue. Illkana
temneparyp Llenbcus.

Mopgens wuzaeanbHOoro ra3za. (OCHOBHOE ypaBHEHHE MOJIEKYJSIPHO-
KHHETHYECKOW TEOPUHU UJCATBHOTO Ta3a. AOCOIIOTHAsI TeMIeparypa Kak Mepa
CpeoHEW KWHETUYECKOM SHEPTrHM TEIUIOBOIO JBMXKEHHsS 4dacTul rasa. [llkama
temrepatyp KenbBuHa. ['a30Bble 3akOHBI. YpaBHeHHE MeHeneeBa—
Kunaneitpona. 3akon Jlanerona. M3ompoiiecchl B UAEaIbHOM Ta3e ¢ MOCTOSHHBIM
KOJMYECTBOM  BemecTBa. [ paduyeckoe MpejCTaBICHUE H30MPOIECCOB:
HM30TepMa, H30X0pa, u3obapa.

TexHuueckne yYCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHE. TEPMOMETD,
OapomerTp.

Jlemoncmpayuu

OnbITHI, MOKa3bIBAIOIINE IUCKPETHOE CTPOCHUE BeEIecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCIMHEHHM.

OmnbiTel 10 MU Py3UN KUAKOCTEH U Ta30B.

Mojenb OpOyHOBCKOTO IBHYKCHHUSI.

Mogens onsita lTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CyLIECTBOBAaHUE MEXKMOJIEKYJIIPHOTO
B3aUMOJICHUCTBU.

Mojenb, WILTFOCTPUpPYIOIIas NPUPOY AABICHUS ra3a Ha CTEHKHU COCy/a.

OnbIThl, WUIIOCTPUPYIOUIUME YPABHEHUE COCTOSHHS HJICAIbHOrO Tasa,
M30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

Ornpenenenue Macchl BO3/1yXa B KJIACCHOW KOMHATE HAa OCHOBE U3MEPEHUI
00BEMa KOMHATHI, TABJICHUS U TEMITEpaTyphl BO3AyXa B HEH.

HUccnenoBaHnne  3aBUCHMOCTH  MEXJAY  [ApamMeTpaMu  COCTOSTHHS
Pa3peKEHHOrO rasa.

Tema 2. OcHosbl mepmoOuHaAMUKU

TepMoarnHaMuueckast cucTeMma. BryTpeHnHsis DHEPIrus
TEPMOJUHAMHYECKONM CHUCTEMbl M CHocoObl €€ wu3MeHeHus. KonuuecTBo
TEIJIOTHl U paboTa. BHyTpeHHss SHEpPTrHsi OJHOATOMHOTO HWCATBHOTO Ta3a.
Buapl Temionepenaun: TEmIONPOBOAHOCTh, KOHBEKIUS, U3TyUEHHE. Y JEIbHAS
TEIIOEMKOCTB BelecTBa. KoanuecTBO TEIUIOTHI ITPU TEILIONEpeaaye.



[Tonsitue 06 ammabGaTtHOM mporecce. [lepBwiii 3aKOH TEPMOJIMHAMUKH.
[IpumeneHnre mepBoro 3aKoHa TEPMOJAMHAMUKU K u3orpoieccam. ['paduueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akon Tepmoagunamuki. HeoGpaTuMocTh MPOIeccoB B MPUPOIE.

TermnoBble  MammHbl. [IpuHIUNBI  JEWCTBUS  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanust SHEpPTUM B TEIUIOBBIX MammHAX. Kod(p@UIMEHT TMOJIe3HOrOo
nerictBus TeruioBod MamuHbL. [lukn KapHo m ero kodduumeHT Mojae3Horo
JEHCTBUSA. DKOJIOTUUECKHE MPOOIEMBI TETUIOPHEPTETUKH.

TexHuyeckre yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHenne BHyTpeHHEH SHEPTUM Tella MPU COBEPIICHUU PaOOTHI: BBIIET
mpoOKW u3 OYTHUIKM TOJ ACHCTBHEM CKATOTO BO3AyXa, HarpeBaHue s¢upa B
JaTyHHOU TpyOKe myTEéM TpeHus (BUICOAEMOHCTPALINS ).

N3MeHenne  BHYTpEHHEW  3Hepruu  (Temieparypbl) Tela  IpuU
Teronepeaaye.

OnpiT 0 aanabaTHOMY pACIIUPEHUI0 BO3ayXa (OMBIT C BO3IYIIHBIM
OTHUBOM).

Mogenn mnapoBoil TypOWHBI, JBUTATENsl BHYTPEHHErO0 CropaHus,
PEaKTUBHOIO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul

N3mepenue yaenpbHOM TENI0EMKOCTH.

Tema 3. Acpecammuvie cocmoanun geuyecmea. Pazosvie nepexoovl

[Tapoo6pa3oBanue u koHaeHcamnus. Mcnapenue u kuneHue. AOCOTIOTHAS
Y OTHOCHUTEJIbHAS BJIAXHOCTh BO3AyXa. HacelieHHbIM nap. Y aenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHHS OT JaBJICHUS.

Teépnoe temo. Kpucrammmueckue M aMopdHbie Teina. AHU3OTPOIUS
CBOMCTB KpucTauioB. JKugkue kpuctamibl. COBpEMEHHbIE MaTepHualbl.
[1naBneHue u KpucCTAIIU3aNK. Y IeTbHas TerioTa miaBieHus. Cyonumanms.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckre ycTpoWcCTBa U MHPAKTUUYECKOE MPUMEHEHHUE: TUTPOMETP M
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUH MOJYYEHUS COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiiCcTBa HACBHIIIIEHHBIX APOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUHU.

Crioco0bI M3MepeHns BIAKHOCTH.

HaGnronenue HarpeBanus ¥ MIaBJICHUS KPUCTAJUTMUECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mMepeHne OTHOCUTENBHON BIAKHOCTH BO3/1yXa.

Pa3znen 4. DinexkTpoanHamMuka

Tema 1. Inekmpocmamuka

OnexTpuzaums Tejl. DJIeKTpudecKuid 3apsan. JlBa Buaa 3JIEKTPUYECKHX
3apsAa0B. [IpoBOAHUKH, AUAIEKTPUKU U MOJIYIPOBOJHUKH. 3aKOH COXPAHEHHS
AIEKTPUYECKOr0 3apsija.

B3aumopeiictBue 3apsanoB. 3akoH Kysnona. TodeuHBI 3IEKTpUYECKUI
3apsan. Dnekrpuyeckoe noie. Hanpsox€HHocTh asekTpuyeckoro nois. [TpuHiun
CYNEpIIO3ULINH IIEKTPUYECKHUX HOJIEH. JIunun HaIpPsHKEHHOCTH
AIEKTPUYECKOTO MOJIS.



PaGora cun anekrpocratuueckoro moisa.  [lorennman. PasHocTh
MOTeHIMANOB. [IpOBONHMKM M AUAIEKTPUKU B DJIEKTPOCTATUYECKOM IIOJIE.
JluanekTpuyeckas NpOHULAEMOCTb.

DIEKTPOEMKOCTb. Kongencarop. DIIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpa. DHEPTHUsl 3apSKEHHOT0 KOHJEHCaTopa.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE ITPUMEHEHUE: SJIEKTPOCKOI,
AIEKTPOMETP, DJIEKTPOCTATUUYECKAs 3alllMTa, 3a3€MJICHHE JJIEKTPONPHUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIllapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3auMmopencTBre HARIEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TI0JIE€ 3aPSKEHHBIX TEl.

IIpOBOIHUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

DNeKTpocTaTuuecKas 3auTa.

JIM3IIEKTPUKH B AIIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCAaTOpa OT IUIOUAIu
IJIACTUH, PACCTOSHUS MEXIY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHAEHCATopA.

Yuenuueckuiu sxcnepumenm, nabopamopnsie pabomul

N3mepenune 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku e paznuunvix cpeoax

DNEKTPUYECKUA TOK. YCJIOBHUS CYIIECTBOBAHUSA 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuna toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 y4acTKa LETH.

DIEKTPUUECKOE COMPOTHUBJICHUE. ¥YEIbHOE CONPOTHUBIICHUE BEIECTBA.
[TocnenoBarenpHOE, MapajlIeIbHOE, CMEIIAHHOE COETMHEHNE IPOBOJHUKOB.

PaGora »snexrtpuyeckoro Toka. 3akoH JDxoyms—Jlenna. MoirHOCTh
AJIEKTPUYECKOTO TOKA.

DIEKTPOJBIKYILASA CUJIa U BHYTPEHHEE COMPOTUBIIEHUE NUCTOYHUKA TOKA.
3akon Owma [ NoJHOM (3aMKHYTOM) »iekTpudyeckord menu. Kopotkoe
3aMbIKaHHE.

DONEeKTpOHHAs  MPOBOJUMOCTh  TBEPABIX  METAIOB.  3aBUCHMOCTh
CONPOTUBJICHUSI METAJIJIOB OT TemIepaTypbl. CBEpXIpOBOJIUMOCTb.

DNEeKTpUUECKUN TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TomympoBomuuku.  CoOcTBeHHass W TpPHUMECHAas  MPOBOJUMOCTH
noynpoBoJHUKOB. CBoiicTBa p—N-niepexona. [lonynpoBogHUKOBBIE IPUOOPHI.

ONEeKTpUYECKUA TOK B pacTBOpax © paciulaBaX 3JIEKTPOJIMUTOB.
DIEKTPOIUTHYECKAs JUCCOIUALINS. DIEKTPOIH3.

DJIEKTpUUYECKUM TOK B razax. CamMOCTOSTENbHBI U HECAMOCTOSTEIbHBIN
pazpsaa. Monuus. [Lna3zma.

TexHuueckne YCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHE: aMIIEPMETD,
BOJITMETP, PEOCTaT, MCTOYHUKHU TOKA, JJIEKTpOHArpeBaTelIbHbIE MPUOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBJICHHUS, BAKYyMHBII
IMON, TEPMUCTOPHI W  (POTOPE3UCTOPHI,  TMOJYMPOBOJHUKOBBIA  JHO,
rajbBaHHKA.

Jlemoncmpayuu

N3mepeHre cuiibl TOKa U HaIMPSKEHMUS.

3aBUCUMOCTb COMPOTUBIICHUS! IUIUHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TJTONIAY MTOTIEPEYHOTO CEUYCHUS U MaTepHrala.

CwmenianHoe COeIMHEHUE MTPOBOAHUKOB.



[Ipsmoe wu3MmepeHue snekTpoaBuxkyuen cuibl. KopoTrkoe 3ambikaHue
rajbBaHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUSI.

3aBUCUMOCTb COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psil ¥ MpOBOAUMOCTD BO3/1yXa.

OIHOCTOPOHHSISI TPOBOJAMMOCTH AHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomul

N3yuyeHne cMemanHoro COeIMHEHUS PE3UCTOPOB.

N3MmepeHne 371eKTpOABUAKYIIEH CUIIbI HICTOYHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBJICHUS.

Habmronenne ammexTpoiunsa.

MesknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 Ki1acce OCymIecTBIsSCTCS C
YYETOM COJIepKAaTENIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMHU MaTE€MaTHKH,
Ounonoruu, XUMHUH, reorpaduu ¥ TEXHOJIOTHH.

Meorxcnpeomemnvle noHsamusl, CBSI3aHHBIE ¢ U3yYEHHEM METOJ0B HAy4YHOI'O
MO3HAHUSA: SIBJICHWE, HAYYHBIM (haKT, TUIOTE3a, PU3NUecKas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJISTHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHE CHUCTEMbl ypaBHEHUH, JHMHEWHAs QYHKIUA,
napabona, rumepOosa, uX TpadUKH U CBOKWCTBA, TPUTOHOMETPUUECKHUE
byHKIMH: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOKIECTBO, BEKTOPHI U UX MPOEKIMU HA OCH KOOPAMHAT,
CJI0’KEHUE BEKTOPOB.

buonocus: mMexanmdeckoe IBWIKEHWE B JKHBOW mipupoxae, muddysus,
OCMOC, TEIJIO0OMEH >KHBBIX OPTraHW3MOB (BHABI TEIUIONEpEadH, TEIJIOBOE
PaBHOBECHE), JIIEKTPUUECKUE SIBICHUS B 5KUBOU MIPUPOJIE.

Xumus: NTUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYI,
MOJb BEIIECTBA, MOJISIpHAsT Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TeEM,
KUJKOCTEH U Tra30oB, AJIEKTPUUYECKUE CBOMCTBA METAJUIOB, AJIEKTPOJIUTHYECKAS
U CCOLMAlLINS, TallbBaHUKA.

T'eoepaghus: BNaxXHOCTh BO3/IyXa, BETPhI, 0apOMETP, TEPMOMETP.

TexHnonozus.: mpeoOpa3oBaHUE ABUKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB,
YY4ET TpEHUS B TEXHHUKE, MOAIIMIHUKH, HCIOJIb30BAHHE 3aKOHA COXPAHEHHS
UMITyJIbCa B TE€XHUKE (pakeTa, BOAOMET U JPYrue), ABUrATEIb BHYTPEHHETO
cropaHusi, mapoBas TypOuHa, OBITOBON XOJOMWIBHUK, KOHIHUIIMOHED,
TEXHOJIOTUU TIOJIyYEHUS COBPEMEHHBIX MaTepHalioB, B TOM  YHUCJE
HAaHOMATEpHUAJIOB, W  HAHOTEXHOJOTHUM,  JJIEKTPOCTATHYECKAsl  3alluTa,
3a3eMJICHUE AIEKTPONPUOOPOB, KCEpOKC, CTpYHHBIN IIPUHTEDP,
ANIEKTPOHArpeBaTEIbHbIE  NPUOOPBI,  AJIEKTPOOCBETUTENbHBIE  MPUOOPHI,
rajbBaHHKA.

11 KITACC

Pa3znen 4. DinekTpoguHaAMHUKA

Tema 3. Mazcnummnoe noe. In1eKmpomMacHUMHAA UHOYKYUS

IToctosauple MarauTel. B3anmMonencTBHE IOCTOSHHBIX  MArHHUTOB.
MarautHoe none. Bekrtop MarHuTHOW WMHAyKuuu. [IpuHOun cynepno3unuu
MAarHUTHBIX MOJIEW. JINHMM MarHUTHOM MHAYyKUMU. KapTuHa TMHUI MarHUTHOMN
VHIYKIHAH TOJISI TOCTOSSHHBIX MAarHUTOB.

MarauTHOe 1OJ€ MPOBOJHHMKA C TOKOM. KapTmHa IHMHUNA HHAYKIHU
MarHWTHOTO TIOJIS JJIMHHOTO IMPSMOro MPOBOJHHUKA W 3aMKHYTOT'O KOJBIIEBOTO



MpOBOAHUKA, Karymlku ¢ TokoM. OmbiT Opcrena. BsaumopelictBue
IIPOBOJTHUKOB C TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuna JlopeHua, e€ Monayiab W HampablieHHe. JIBUKEeHHE 3apsKeHHOM
YaCTHIIBI B OJHOPOJHOM MarHuTHoM moJe. Pabota cuel Jlopenna.

SIBiieHME DNEKTPOMArHUTHOW HHAYKOMHU. [loTOK BeEkTOpa MAarHUTHOM
MHIYKIUU. OJEKTPOABUKYIAS CHJIa WHAYKUHUH. 3aKOH 3JIEKTPOMATrHUTHOM
naaykiuu dapases.

BuxpeBoe snekTpuueckoe mnoje. DIEKTPOJBHXKYIAs Cuia UHIAYKIHH B
IIPOBOJTHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOAHOM MATHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTh. SIBJ€HUME CaMOWHIYKIMU. OJIEKTPOABIKYLIAs CHUJIA
CaMOUHTyKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuueckne yCTpOMCTBA W IPAKTUYECKOE IMPUMEHEHHUE: IOCTOSHHBIC
MAarHuThl, 3JIEKTPOMArHUTHI, 3JIEKTPOJBUIATEllb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUIl, UHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmnebIiT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITy4YKa MarHUTHBIM IOJIEM.

JIuHYY UHIYKIIUY MAarHUTHOTO TOJIS.

B3aumopericTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JelictBrue cuibl JIOpeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME AIEKTPOMArHUTHON UHIYKIIUU.

[IpaBuno Jlenua.

3aBUCUMOCTh  3JEKTPOABWKYIIEH CHJIBI HMHAYKUUA OT CKOPOCTH
M3MEHEHHS] MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKITUH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydeHne MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

HccnenoBanne AeicTBUA NOCTOSSHHOTO MAarHUTAa HAa PaMKy C TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHON UHIYKIIUH.

Pasznea 5. KosieOaHusi 1 BOJIHbI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbLE KOJ1EOAHUA

Konebarenbnass cuctema. CBOOOAHBIE MEXaHMUYECKHE KOJICOAHWS.
["apmonmnyeckue konebanms. [lepuon, yactora, ammutyna u ¢dasza KojieOaHUH.
[Ipy»xuHHBIN MAasiTHUK. Maremarnyeckui MAasiTHUK. YpaBHeHUE
rapMoOHMYeCcKUx KojeOanuid. I[lpeBpaleHue sHEpruu NpU TapPMOHUYECKUX
KOJICOaHUSX.

Konebarenbubrit koHTYp. CBOOOJHBIC AJIEKTPOMArHUTHBIC KOJICOAHUS B
UJI€aJTbHOM KOJIE0ATEIbHOM KOHTYpEe. AHANOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMArHUTHBIMU KosieOanusiMu. @opmyna TomcoHa. 3akOoH cOXpaHEHUs
SHEPIr'uM B UJ€aTbHOM KOJIe0aTETbHOM KOHTYpE.

[IpencraBnennie 0  3aryxalmux  KojieOaHWsIX.  BbIHyXII€HHbIE
MexaHuueckue KojeOaHusa. Pe3oHaHc. BBIHYXIEHHBIE 3JIEKTPOMArHUTHBIC
KoJieOaHus.



[Tepemennsiii Tok. CHHycOUIANbHBIA NEPEMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKa. AMIUIUTYJTHOE W ACHCTBYIOIIEE 3HAYECHHE CHJIbI TOKA U
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTso, nepegaya  u noTpedieHue
ANEKTPUUYECKOM  DHEPruu. DKOJOTMYECKHME PUCKHM TpPU  IPOU3BOJCTBE
anekTpodHeprun. KynbTypa HCIOIb30BaHUs AJIEKTPOIHEPTUA B MOBCEIHEBHOM
KU3ZHU.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: IICKTPUUECKUN
3BOHOK, T€HEPATOp MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mapameTpoB KoJIeOATEIBHOW CUCTEMBI (TIPYKUHHBIA WIH
MaTeMaTUYECKHI MasTHUK).

Hab6nronenue 3aTyxarommx KojaeOaHmid.

UccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHU.

Habmronenue pe3onanca.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJICOaHUSI.

OcuunnorpamMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUS OT BPEMEHU)
JUTSE JIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mnpu mnocinegoBaTEIbHOM COEAMHEHUU PE3UCTOpa, KaTyIIKU
MHJYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TMHUU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul

HccnenoBanne 3aBUCUMOCTH TEPUOJIa MaJbIX KOJeOaHWIl rpy3a HAa HUTH
OT JIJTMHBI HUTU U MACCHI Ipy3a.

UccnenoBanne TMepeMeHHOTO TOKa B I1ENH U3 IOCIEI0BATEIbHO
COEIMHEHHBIX KOHJEHCATOPa, KAaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbIE GOIHbL

MexaHuueckue BOJIHBI, yclioBHs pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHuss M JjuMHA BOJIHBL. llomepeuHble W TPOJOIBHBIE BOJHBI.
WNurtepdepentus u qudpaxiiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEKTPOMArHUTHBIE BOJHBI. YCIOBUSI H3JIYYEHHS] SJIEKTPOMATHUTHBIX
BOJH. B3aumHast opuenTtauust BektopoB E, B, V B anekTpoMarHuTHON BOJIHE.
CBoiicTBa JEKTPOMATHUTHBIX BOJIH: OTpa)kK€HUE, MPEIOMIICHUE, TOJISIpU3alius,
mudpaknus, narepdeperimsa. CKOpoCcTh JEKTPOMArHUTHBIX BOJIH.

[IIxana 31eKTpPOMarHUTHBIX BOJH. [IpuMeHeHre 3JeKTpOMAarHUTHBIX BOJTH
B TEXHUKE U OBITY.

[TpuHIMTBI paguOCBsI3U U TeNeBUACHUS. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHudyeckre yCcTpoilCTBa M MPAKTUUECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIE
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEIUIIMHE, panap,
paguonpUEMHUK, TEIEBU30p, aHTeHHA, Tesepon, CBYU-neus.

Jlemoncmpayuu

OO0pazoBaHue M pacpOCTPAHEHUE MTOTIEPEUHBIX U MTPOIOTHHBIX BOJIH.

Konebmromeecs Temo Kak ICTOYHHK 3BYKa.

HabGnronenue orpakeHus M MPETOMIICHUSI MEXaHUYECKHUX BOJTH.

Hab6nronenune naTepdepennnu u qudpakiny MEXaHUYECKUX BOJTH.

3BYKOBOM pE30HaHC.

HaGnronenue CBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOU H
4acTOTOM KOJIeOaHUH.



HUccnenoBanne  CBOWMCTB  DJIEKTPOMArHUTHBIX  BOJIH:  OTPa)KCHHUE,
pesioMJICHUE, MO pu3anus, Tudpakius, “HTephepeHITus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpssMOnMHENHOE pacnpOCTpaHEHUE CBETA B
ogHOpoaHOU cpeae. JIyd cBera. ToyeuHblii HICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHnne n3o0pakeHuin
B IUIOCKOM 3€pKaje.

[Ipenomnenue cBeTa. 3aKOHBI TMPETOMIICHHUS CBeTa. AOCOTIOTHBIN
rokasarens npesnomiieHus. [lonHoe BHyTpeHHee oTpaxenue. [IpenensHbii yron
ITOJIHOT'O BHYTPEHHETO OTPAKECHUSL.

Hucnepcust ceeta. ClnoxHbIN cocTaB 6enoro ceta. L[BerT.

ColOuparomue W paccewBamIIve JTUH3bL. ToHKas nuH3a. DOKyCHOE
paccTosiHME W ONTUYECKAsl CHJIa TOHKOW JUH3bL. [locTpoeHne n3o0pakeHHil B
coOMparolux W pacceuBalImMUX JuH3ax. DopMyna TOHKOW  JIMH3BI.
VBeaudeHue, JjaBacMoe JUH30M.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass ontuka. MuTtepdepennms cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MAaKCUMyMOB M MHHMMYMOB B HHTEp(EpEHIIMOHHOMN
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpaxkinumonHas pemerka. YcClIoBUE HAOIIOACHUS
[JIABHBIX MAKCHUMYMOB TIpU TMAaJ€HUM MOHOXPOMAaTHYECKOrO0 CBeTa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHuyeckre yCTpoWCTBa W MPAKTUUYECKOE MPUMEHEHUE: OYKH, JIyla,
doToamnmapar, MPOCKIIMOHHBIM amnmapar, MHUKPOCKOT, TEJIECKON, BOJOKOHHAS
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssmonuHEHOE PACIpPOCTPAHEHUE, OTPAKEHUE U IPEIOMIIEHHUE CBETA.
OnTuyeckre mpruodopHI.

[TomHOE BHYyTpEHHEE OTpaxkeHue. Moiesb CBETOBOAA.

HccnenoBanne CBOMCTB N300paKeHUH B JTMH3AX.

Mojenn MUKpPOCKOIIA, TEJIECKOIIA.

Habmronenne natepdepeHIIny cBeTa.

Hab6nronenune nudpaximu crera.

Habmronenne nucnepcuu cBera.

[TonmyyeHne cnekTpa ¢ TOMOLIBIO MPU3MBL.

[Tomydyenue ciexkTpa ¢ mMOMOIIbIO AUGPAKITUOHHON PEIIETKH.

Hab6nronenune nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenune nokaszarens NpeioMIICHUS CTEKJIA.

UccnenoBanuie CBONCTB H300paKEHUI B JTMH3aX.

Habmronenne nucnepcuu cBera.

Pazaen 6. OCHOBBI ClIEIMAJIBHON TEOPUU OTHOCUTEJIbHOCTH
['paHuIIBl OTPUMEHUMOCTH  KJIACCMYECKOM  MexaHuku. lloctynaTel
CIICLIMAJIBHOW TEOPHUH OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETA B BaKyyMe, MPUHIINI OTHOCUTEIIbHOCTH DUHILITEHHA.
OTHOCUTENBHOCTh  OJHOBPEMEHHOCTH.  3aMEIJICHHE  BpPEMEHU U
COKpAILICHUE JIJTUHBL.
DHeprus U UMIYJIbC PENATUBUCTCKON YaCTUIIBI.



CBs3b Macchl C DHEPrue M HMMITYJILCOM PEJISITUBUCTCKON YaCTHIIBI.
DHeprus MmoKos.

Paznea 7. KBantoBas pusuka

Tema 1. Inemenmovl K6AHM OGO ONMUKU

®otonsl. @opmyna Ilmanka cBs3u SHepruM (POTOHA C €ro YaCTOTOM.
DHeprus ¥ UMIyJbC HOTOHA.

OtkpeiTiie u ucciaenoBanue (orodddexra. Ompite A. I'. Croznetosa.
3akonbl dotodrddekra. YpaBuenune JitHmreriHa mais dpotodddekra. «Kpachas
rpanuia» ¢hotodddexra.

JlaBnenue ceeta. OnbiTel [1. H. JIeGenena.

XUMHUYECKOE ICUCTBUE CBETA.

TexHuueckue yCTpOWCTBa M MPAKTHUECKOE MPUMEHEHHE: (POTORIEMEHT,
dboTomaTYNK, CoTHEUHAsi OaTapest, CBETOINO/I.

Jlemoncmpayuu

®oT03(PheKT HA YCTAaHOBKE C IMHKOBOM IIACTHHOM.

UccnenoBanue 3akoHOB BHeTHEro porodddexTa.

Ceeroauo.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pezepdopna mo paccestHuio o -4acTHIL.
[Imanerapnas monens aroma. Ilocrynarel bopa. M3nydyeHune m morsomieHue
(OTOHOB TpHU TEpexojie aTOMa C OJHOTO YPOBHS SHEPTUM HA JPYyroil. Bumsi
criekTpoB. CIEKTp ypOBHEW SHEPruu aToMa BOJ0PO/Ia.

BonnoBeie cBoiicTBa 4actuil. Bomusl ae bpoins.  KopnyckynsipHo-
BOJIHOBOM JyaJlu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyYCHHE.

TexHuueckne yCTpOMCTBA M MPAKTHUUYECKOE MPUMEHEHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBII KOMITbIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopna.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmroienue nuHeRvaTbIX CEKTPOB U3ITyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HabOmronerne muHEHYIATOrO CrieKTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, JTOKA3bIBAIOLIUE CIIOXKHOCTh CTpOeHHs snapa. OTKpbITHE
pagnoakTuBHOCTH. OmbiTel  Pesepdopma mo  ompeneneHur0o  cocTaBa
paanoakTUBHOTO w3mydeHusi. CBoiicTBa ambda-, OeTa-, TamMma-u3IydeHUs.
Binsinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpbiTHE IpoTOHA U HelTpoHa. HyknonHast mozaens siapa ['elizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30tormnsbl.

Anbda-pacnaa. DIEKTPOHHBIM W MO3UTPOHHBIM Oera-pacman. ['amma-
U3JyyeHue. 3aKOH PaJuoaKTUBHOIO pacmaja.

DHeprus CBs3M HYKJIOHOB B sifipe. Snepubie cuibl. [ledexT maccsl sapa.

SnepHbie peakuuu. JleneHue u CUHTE3 sSIEp.

SAnepusrit peakrop. Tepmosinepusiii cunte3. [IpobGraemMbl U EPCTIEKTUBHI
SJICPHON SHEPIeTUKH. DKOJOTUUECKUE ACTIEKTHI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacThllbl. OTKPBITHE TO3UTPOHA.

Metoabl HAOJIIOAEHUS U PETUCTPALIMU SJIEMEHTAPHBIX YACTHII.



dyHIaMeHTaIbHbIe B3auMOJEHCTBUA. EMuHCTBO (U3MYECKON KapTHUHBI
MUpa.

Texnuueckne yCTpoOWCTBA W MPAKTUYECKOE NPUMEHEHHUE: JO03UMETD,
Kamepa BuiibcoHa, siiepHbIil peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

CuéTYrK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomaol

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTorpadusim).

Pa3znen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3MKH

Ortanbl pa3BuTUg acTpoHoMuu. [IpukinagHOE W MUPOBO33PEHUECKOE
3HAYEHHUE aCTPOHOMHUH.

Bun 3Bé3gnoro neda. Co3Be3nusi, SpKU€ 3BE3bI, IUIAHETHI, UX BUIMUMOE
JBUKECHHUE.

ConHeuHas cucTema.

Connne. ConHeuHas akTMBHOCTh. McTtounuk sHepruu CojHila U 3BE3L.
3BE3/bl, UX OCHOBHbBIC XapaKTEPUCTUKHU. J[MarpamMma «CIEKTpajIbHbINA Kiacc —
CBETHUMOCTBY». 3BE3/IbI TJIaBHOUW IOCIJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISI 3BE3] TJIABHOW MOCJIEN0BATEIIbHOCTU. BHYTpEeHHEE CTpOCHHE
3B€3/1. COBpEMEHHbIE MPEJICTABICHUSI O MTPOUCXOXKIAECHUU U 3Botonuu CollHIa
Y 3BE3]1. DTaNbl )KU3HU 3BE3I.

Muineunsiii [lyTh — Hama INanakTtuka. [Tomoxenue u auxenue CoJiHIA B
lNanaktuke. Tunsl ramaktuk. Pagmoramaktvikun u kBasapbel. UEpHbIE ABIPHI B
A/Ipax TaJlaKTHUK.

Bcenennas. Pacmupenne Bceenennoit. 3axkon Xa606ma. PasOeranwme
ranakTuk. Teopus bosbiioro B3peiBa. PenukToBOE M3ydeHuE.

Macmrabnas ctpykrypa Beenennoit. Metaranakruka.

Hepeménnbie mpoOaemMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

Hab6mronenus HEBOOPYKEHHBIM rJ1a3oM c UCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TPWJIOKECHUN N1 OTNPENEICHUS TOJIOKEHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31usi CeBepHOTO MOTyIIapus U
SIPKUE 3BE3/BI.

Hab6nronenus B Teneckon Jlynsl, minanet, Mueunoro [lyrn.

O6o0maroiIee MOBTOPEHUE

Ponb ¢u3ukm U acTpOHOMHMHM B SKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COIMAILHONW M JTUYECKOW cdepax IesTENHbHOCTH YeIOBEKa, POJIb U MECTO
GU3UKK W acCTPOHOMHUU B COBPEMEHHOW HAay4YHOW KapTUHE MHpPA, POJIb
¢busngeckoit Teopun B GOPMHUPOBAHUU TIPEICTABICHUN O (DU3UIECKON KapTUHE
MHpa, MECTO (PU3NYECKOW KApTUHBI MHUpa B O0OIIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX PEACTABICHUN O PUPO/IE.

MesknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usnku 6a30Boro ypoBHs B 11 Kitacce ocymiecTBiseTcs ¢
YYETOM COJIEpKATENbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMHU MaTeMaTHKH,
Ounonoruu, XuMuM, reorpadun ¥ TEXHOJIOTHH.

Mescnpeomemuvie nonsamusi, CBI3aHHBIE ¢ U3YYEHUEM METOJI0B HAYYHOTO
MO3HAHUSA: SIBJICHWE, HAYYHBIA (aKT, TUIOTE3a, PU3NIecKas BEIWYMHA, 3aKOH,
Teopusi, HAOIIO/IEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEb, U3MEPEHHUE.

Mamemamuxa: pelieHUEe CHUCTEMbl YPAaBHECHHH, TPUTOHOMETPUUYECKUE
byHKINA: CUHYC, KOCHUHYC, TaHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHI M UX MPOCKIHNHU HA OCH KOOPJIUHAT,



CJIOKEHUE BEKTOPOB, NPOW3BOJHBIC AJIEMEHTAPHBIX (PYHKIUH, TPU3HAKH
MoI00usl TPEYTrONBHUKOB, OMpEAeNieHrne TUIOMIaAN TUIOCKUX (GUryp u o0béma
TeJ.

buonocus: snexrpudeckue SBICHUS B JKUBOW MPHUPOE, KoJeOaTelbHbIE
IBIKEHUS B JKMBOW NPUPOJIC, ONTHUYECKUE SIBICHUS B >XUBOM MPHUPOJE,
NEUCTBUE paIMalliU HA KUBbIE OPTAHU3MBI.

Xumusi: CTpOGHHE aTOMOB M MOJIEKYJ, KPUCTaJUIMYECKasl CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl O0Opa30BaHHWS KPUCTAJUIMUECKOW  PEHIETKH,
CIIEKTpaJIbHBIN aHaAJIN3.

l'eoepagusa: wmarHuTHBIE TOMIOCA 3€MJIM, 3aJ€KU MArHUTHBIX Py,
(hoToChEMKA 3eMHOM TTOBEPXHOCTH, TMPEJICKa3aHUE 3eMIICTPSICEHUH.

Texnonoeus: NWUHUW DIEKTpoIlepe/lady, TE€HEpaTop IEPEMEHHOr0 TOKa,
ANEKTPOABUrATENb, UHAYKIIMOHHAS TI€Yb, pajap, PaAuoONpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, mMpoeKIMOHHBIN anmapar, BOJIOKOHHAs ONTHKA,
COJIHEUHAs Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydebHOro mpeamera «®Ou3nKa» Ha YPOBHE CPEIIHETO OOIIEero
obpazoBanus (0a30BBIi  YpPOBEHb) JIOJDKHO  OOECIEYUTh  JIOCTHIKCHHE
CICAYIOIIUX JIMYHOCTHBIX, METAIIPEJAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pE3yJIbTaThl OCBOEHHUS y4eOHOro mnpeamera «PuU3nKay
JOJDKHBI ~ OTpakaTb  TOTOBHOCTB M CIIOCOOHOCTh  OOy4Yaroluxcs
PYKOBOJICTBOBAaThCA C(HOPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JHUYHOCTH,
CHUCTEMOW IIEHHOCTHBIX OPHUEHTAlUM, MO3UTHUBHBIX BHYTPEHHHX YOEKICHHUIA,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM LIEHHOCTSM POCCHUKMCKOr0 0OIlIecTBa,
paclIMpeHne JKMU3HEHHOTO OIbITa W OMNbITa JEATEJIBbHOCTH B IIPOLECCE
peanu3aluyu OCHOBHBIX HAIIPaBICHUN BOCHUTATEIbHOW AEATEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

cOPMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3UMLMU  OOydYaromerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

OPUHATHE TPAJAUIIMOHHBIX OOIIEUYETOBEYECKUX TYMAHUCTHYECKUX U
JEMOKPATHYECKUX LIEHHOCTEN;

TOTOBHOCTbh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEPECAX TPAKIAHCKOTO
oOILIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHME  B3aMMOJICMCTBOBAaTH €  COUMUAIBHBIMA  HHCTUTYyTaMH B
COOTBETCTBHHM C UX PYHKIMSIMU U Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTAapHOM U BOJIOHTEPCKOU 1€ TEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS

c(hopMUPOBAHHOCTD POCCUHCKOU TPaKIaHCKOH UJICHTUYHOCTH,
MaTPpUOTU3MA;

LIEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JTOCTHUKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, S TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OILICHMBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHbBIE PEIICHMS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
NEATENBHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKIIOYAas JCTETUKY HAYYHOI'O
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE;

5) TpyA0BOr0 BOCIIUTAHUSI:

MHTEPEC K pa3InyHbIM cdhepam npodhecCuoHaATbHON EeATeTbHOCTH, B TOM
YuCclie CBSA3aHHBIM C (DU3UKOM M TEXHUKOW, YMEHHME COBEpIIATh OCO3HAHHBIN
BbIOOp Oyaymied mpodeccuu M Ppeanu30BbIBATH COOCTBEHHbBIE JKU3HEHHBIE
TJIAHBL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHUIO M CamMOOOpa30BaHUIO B
obsactu PU3MKK HA IPOTSIKEHUU BCEH KU3HM;

6) 3K0JIOrHYeCcKOro0 BOCITUTAHUSI:



c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJIOOAIBHOTO
XapakTepa SIKOJOTUYECKUX TPOoOIIeMm;

IJIAHUPOBAHUE W OCYIIECCTBIICHUE JCUCTBUUA B OKPYXKAIOWIIEH Cpelle Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOIO PA3BUTUS YEJIOBEUECTBA;

pacIIMpEHUE OIbITA JESITEIBHOCTH IKOJOTMYECKON HAIPAaBIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3UKeE;

7) HEeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NIECKON HAYKH;

OCO3HAHME LEHHOCTH HAYYHOU JEATEIBbHOCTH, TOTOBHOCTH B IIPOLECCE
u3ydeHus: (PU3UKH  OCYIIECTBIISITH MPOCKTHYID U HCCJIEIO0BATEIHCKYIO
NEATENBbHOCTh MHAUBUIYAIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE yUeOHbIE el cCTBUSA
Ba3oBble Jjornueckue JelicTBUA:

CaMOCTOSITeIbHO  (OPMYJIMPOBATh M aKTyaJIM3UpPOBaTh  IpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENENATh MM NCSITSIHPHOCTH, 3aJaBaTh HapaMeTphl M KPUTEPUU HUX
JIOCTYKEHMUS,

BBISIBJIITH  3aKOHOMEPHOCTH U TPOTHUBOPEYHMS B paccMaTpUBAEMbIX
(bU3UYECKUX SIBICHUSAX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOIEMBI ¢ YUETOM aHaIu3a UMEIOLTUXCS
MaTepHaJbHBIX 1 HEMaTEepHUATIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSATEIBHOCTb, OIICHUBATh COOTBETCTBHUE
PEe3YJbTATOB IIEJISIM, OLICHUBATh PUCKH MTOCICACTBUM ICSITEIHHOCTH;

KOOPJAMHUPOBATh W BBINOJHATH pabOTy B  YCIOBHUSAX PEajbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHHUE TIPH PEIICHUH )KU3HCHHBIX MTPOOJIEM.

Ba3oBble nccienoBarejbcKkHe 1eCTBUA.

BJIAJICTh HAYYHOW TEPMHHOJIOTHEH, KIIFOUYEBBIMU MOHATHUSAMH U METOJIaMHU
(bu3nYecKoi HayKH;

BJIaJICTh HaBBIKAMH  y4€OHO-HCCIICIOBATEIIbCKOMN Hu MIPOEKTHOMN
JEATeTbHOCTY B 00JlacTH  ()U3UKH, CIOCOOHOCTBIO U TOTOBHOCTHIO K
CaMOCTOSITETLHOMY ~ TIOMCKY  METOJIOB  pelieHus  3amad  (U3UIECKOro
CoJIepKaHMs, IPUMEHESHHUIO PA3IMYHBIX METOJIOB ITO3HAHUS,

BJIAJIETh BHJIAMH JICATEIBHOCTH IO TOJYYCHUIO HOBOT'O 3HAHUS, €r0
WHTEpIIpeTaluyi, NpeoOpa3oBaHUI0 W TNMPUMEHEHUIO B PA3IUYHBIX YUEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPH CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJISITh TIPUYMHHO-CJICJICTBEHHBIC CBS3M W aKTyaJU3MpOBATh 3ajady,
BBIJIBUTaTh THUIIOTE3Yy €€ PEIICHUs, HaXOJUTh apryMEHTHI JJIs JO0Ka3aTeIbCTBA
CBOMX YTBEP)KJICHUH, 3aJ1aBaTh NapaMeTPhbl U KPUTEPUHU PEIICHUS,

aHAJM3MPOBATh IIOJYUYCHHBIC B XOJI€ pEUISHUs 3aJladyd pe3yJIbTaThl,
KPUTHYECKH OIICHMBAaTh WX JOCTOBEPHOCTh, INPOTHO3UPOBAThH HM3MCHCHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIC 3aadyll B 00pa30BaTEIbHOU
JESATETLHOCTH, B TOM YHCIIe TIPH U3YUYCHUH (PU3UKH,

JaBaTh OLICHKY HOBBIM CHUTYAaIlUsSM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;



yMETh TIEPEHOCUTh 3HAaHMS 1O (U3NKE B MPAKTUYECKYIO 0O0JIaCTh
KU3HEICATETLHOCTH;

yYMETh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE UJICH, NIPEJIaraTh OpUTrHHAIBHBIC TOAXObI U PEIICHHUS,;

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE allbTEPHATUBHBIE PEIICHUS.

Pabora c undgopmanmei:

BJIQ/ICTh HABBIKAMHU MOIYy4YeHUs MH(pOpMaAnuu (PU3NYECKOTO COAEpIKAHUS
U3 UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIbHO OCYIIECTBIISTH MTOUCK, aHAIIU3,
CUCTEMATHU3AIMIO U WHTEPIPETAUI0 WHPOPMAIIUU Pa3IMIHBIX BUIOB U (HOpM
MIPE/ICTABIICHNUS,

OIICHUBATh JJOCTOBEPHOCTh UH(POPMAITNH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMAIMOHHBIX ¥ KOMMYHHUKAIIHOHHBIX
TEXHOJIOTMA B  pENICHUHM  KOTHUTHBHBIX, = KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3371a4d ¢ COOM0/IeHneM TpeOOBaHUN IPTOHOMHKH, TEXHUKH
0€30MacHOCTH, THUTUCHBI, PECypCOCOEPEKEHUS, TPABOBBIX U ITHUYECKUX HOPM,
HOpM MH(OPMAITMOHHOM 0€30MMaCHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEPKaHUS B PAa3IMUHBIX (popmaTax ¢
y4€TOM Ha3HaueHus WHOOpPMAIMM © 1EJIEBOM  ayJuTOopuu, BhBIOUpas
ONTUMAJIbHYIO0 (POPMY MPECTABICHUS U BU3YATU3AIIHH.

KoMMyHUKATHBHBIE YHUBEpPCaJIbHbIE Y4eOHbIE 1eCTBHSA:

OCYIIECTBJISATh OOIIEHHEe Ha Ypokax (U3UKA HW BO BHEYPOUHOMU
NEeSATEeNbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CUTyalldidi HW CMSAr4aTh
KOH(IIUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM
SI3bIKOBBIX CPEJICTB;

MIOHMMATh U  WCHOJIb30BaTh  MPEUMYIIECTBA  KOMAaHAHON U
WHIUBUTyJIbHON PaOOTHI;

BBHIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEUCTBHM C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKJI0T0 YJIeHA KOJIJIEKTHBA;

MPUHUMATh I1E€TM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBaTh U
KOOPJAMHHUPOBATH JICMCTBUS MO €€ NOCTHMIKEHUIO: COCTABJISITh IJIaH JCUCTBUU,
pacrpenensiTh pojid ¢ Y4€TOM MHEHHMI YYaCTHHKOB, OOCYXKIaTh PE3yJIbTaThbl
COBMECTHOM padOTHI;

OIICHMBATh Ka4€CTBO CBOETO BKJAJa M KaXKJOr0 y4aCTHUKA KOMAaH/bI B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiaraTb HOBBIE MPOEKTHI, OLICHUBATh HJIEM C TO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOU 3HAUUMOCTH;

OCYILIECTBJISITh MO3UTHBHOE CTPATETMUYECKOE TMOBEJICHUE B Pa3IMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO W BOOOpaKeHNE, OBITh MHUIINATHBHBIM.

PerynsiTuBHbIE YHUBepcaJbHbIEe YUueOHbIe 1elicTBUSA
Camoopranuzamnus:

CaMOCTOATENILHO  OCYIIECTBIIATh I[MO3HABATEIbHYIO JESATEIHHOCTh B
obmacth (HU3MKKH H  aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBHTh H
(bopMyTupOBaTh COOCTBEHHBIE 33]1a4H;

CaMOCTOSITCJIbHO COCTAaBIIATH IJIaH PEIICHUS PAaCUETHBIX W KaUeCTBEHHBIX
3a/1a4, IUIAaH BBHITIOJHCHUS TPAKTHYECKOW pPAOOTBHI ¢ Y4ETOM HMMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHUN;

JlaBaTh OTICHKY HOBBIM CHUTYaITUsIM;



pacmMpATh  paMKH  yd4eOHOTO TpeAMeTa Ha  OCHOBE  JIUYHBIX
NpEANOYTCHUN;

JieNaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, Oparh Ha celsd
OTBETCTBEHHOCTH 32 PEILICHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIocoOCTBOBAaTh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAUIMH B 00JIacTU
(U3UKK, TIOCTOSHHO TIOBBIIIATH CBOM OO0pa3oBaTENbHBIA W KYJIbTYPHBIH
YPOBEHB.

CaMOKOHTPOJIb, IMOIMOHAJIBHbII HHTEJJIEKT:

JlaBaTh OIEHKY HOBBIM CHUTYAIlUsIM, BHOCHUTh KOPPEKTHUBHI B JIEATEIHLHOCTD,
OIICHHBATh COOTBETCTBHE PE3YIHTATOB IICIISIM;

BIIAJICTh HABBIKAMHU TIO3HABaTEIbHOW pedJeKcud KaKk OCO3HAHMUS
COBEPIIIAEMbIX JICUCTBUM M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB H
OCHOBaHMUI;

UCIIOJIB30BaTh TPUEMBI pediekcuu I OICHKA CUTyalluu, BbIOOpa
BEPHOTO PEIICHUS;

YMETh OILICHUBATh PUCKH W CBOEBPEMEHHO MPUHUMATH PEIICHUS IO UX
CHUKCHHUIO;

MPUHUMATh MOTHBBI U ApPTyYMEHTHI JIPYTUX TPU aHAJIN3€ PE3yJIbTaTOB
TIeSITENBHOCTH;

MpUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTHBBI U ApPTyYMEHTHI JIPYTUX TPU aHAJIU3€ PE3yJIbTaTOB
TeSITENbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIHOKH.

B mporiecce nocTukeHUsT TMIHOCTHBIX PE3YIHTATOB OCBOEHUS MTPOTPAMMBI
no ¢u3MKe I YpOBHSI CpPEIHEro oO0Iero oOpa3oBaHUs y OOyYaronuxcs

COBEPIICHCTBYETCS OMOIMOHATbHBIH WUHTEIUICKT, TIPEITOJIAr AFOTIHIA
c(hOpMHPOBAHHOCTH:
CaMOCO3HAHUS,  BKJIIOYAIOIIETO  CIHOCOOHOCTH  IMOHUMAaTh  CBOE

AMOIIMOHAILHOE COCTOSTHUE, BHJIETh HAINpPABJICHHUS Pa3BUTHS COOCTBEHHOM
HYMOIMOHAIILHOM cepbl, ObITh YBEPEHHBIM B ce0e;

CaMoperyJIMpOBaHHsl, BKIIOYAIOIIET0 CaMOKOHTPOIIb, YMEHHE PUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTh aIanTUPOBAThCS K
OMOIIMOHAILHBIM W3MEHEHUSIM H TPOSBIATh THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKIIOYAIONICH CTPEMIICHUE K JTOCTHKEHHUIO TEIH
U yCrexy, ONTUMHU3M, HHUITMATUBHOCTh, YMEHHUE JIEHCTBOBATh UCXOJIS U3 CBOUX
BO3MOKHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh IMMOHMMATh  3MOIIMOHAILHOE
COCTOSIHUE JpPYTHX, YyYWUTHIBaTh €ro TMpPU OCYIIECTBICHUH  OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAIIBHBIX ~ HAaBBIKOB, BKJIFOYAIOMINX CIHOCOOHOCTh  BBICTpamMBaTh
OTHONICHUS C APYTUMH JTIOJbMU, 3a00TUTHCSA, MPOSBIISATH HHTEPEC U pas3perniaTh
KOH(M)ITUKTEHI.

NPEAMETHBIE PE3YJIBTATBI

K xonmy obyuenus B 10 kjacce mpeaMeTHbIe pe3ysibTaThl HA 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUINA:



JIEMOHCTPUPOBATh HA TIPUMEPAX POJb U MECTO (U3UKU B (DOPMUPOBAHHUH
COBPEMEHHOW HAYYHOW KAapTHHBI MUDPA, B PA3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTMH, B IPAKTUYECKON IEATEIbHOCTH JIIOIEU;

VUYUTHIBATh TPAHUIIBI TPUMEHEHHUS WM3YyUYCHHBIX (PU3UYECKUX MOENei:
MaTepuaibHas TOYKA, WHEpIMaIbHAs CUCTeMa OTCuY€Ta, abCOIIOTHO TBEpPIOE
TEJN0, WICAJbHBIA ra3, MOJEIU CTPOEHUS Ta30B, KUAKOCTEW M TBEPIBIX TeET,
TOYEUYHBIN JIEKTPUUECKUN 3aps]l TP pelieHrur GU3NIECKUX 3a1a4;

pacno3HaBaTh (U3MYECKUE SIBICHUS (MPOIECChI) W OOBSACHATH MX Ha
OCHOBE 3aKOHOB MEXAaHHKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOECHUS
BEIIECTBA U  DBJEKTPOJMHAMHUKH: PABHOMEPHOE H  PaBHOYCKOPEHHOE
NPSMOJMHEWHOE JIBUXKEHHUE, CBOOOJHOE TAaJEHUE Tel, JBUKEHUE IIO0
OKPY>KHOCTH, WHEpIUs, B3auMoJelcTBHEe Ten, nuddys3us, OpOyHOBCKOE
JIBUKEHUE, CTPOCHUE KUIKOCTEH U TBEPABIX TEJ, U3MEHEHHUE 00bEMa Tel MpHU
HarpeBaHuM (OXJIAKJICHUH), TEILUIOBOE PaBHOBECHE, UCIApPEHUE, KOHCHCAIIMS,
IJIABJICHUE, KPUCTA/UIM3alUsl, KHUIIEHHE, BJIAXKHOCTb BO3]yXa, IOBBIIICHHUE
JABIICHUSI Ta3a IpPU €ro HArpeBaHUU B 3aKPBITOM COCYJZIE, CBSI3b MEXKIY
nmapaMeTpaMl COCTOSIHMSI Tra3a B H30Mpolieccax, dJEKTpHU3alus Tel,
B3aMMO/ICCTBUE 3aPSJI0B;

OMMKCHIBATh MEXAaHUYECKOE JIBMIKEHUE, UCTIONb3Ysl (PU3MUECKHUE BETUINHBI:
KOOpAMHATa, MyTh, NEpPEMEILIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tejia, CHuia,
UMITYJIbC  T€Ja, KHWHETHUYeCKas  dSHEprus, MOTECHUUAJIbHAs  DHEpPrus,
MeXaHW4ecKas padoTa, MEXaHW4YECKash MOIIHOCTh; MPU OMUCAHUU TMPABUILHO
TPaKTOBaTh (PU3WYECKUN CMBICT HMCIOJIB3YEMBbIX BEJIMYWH, UX O0O3HAYCHUS U
€MHUIIBI, HAXOAUTH (POPMYJIbI, CBSI3BIBAIOIINE TaHHYIO (PM3HUYECKYIO BETUINHY
C IpyruMH BEJIMYUHAMHU,

OMUCHIBATh HM3yYEHHBIE TEIJIOBBIE CBOWCTBA TEJI W TEILJIOBHIE SIBICHUS,
UCTIONIB3ysl (M3MYECKUE BEIWYHMHBI JIaBJIEHWE Ta3a, TeMIlepaTypa, CPEeaHsst
KHUHETUYECKast SHEPTUs Xa0THUYECKOI0 JBH>KCHUS MOJIEKYI,
CpeIHEKBAAPATUYHAS CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSA
sHeprusa, pabota Traza, KOIPPUIMEHT TIOJE3HOTO JEHCTBUS TEIJIOBOTO
JBUTATENS, TPU ONMUCAHUU TPABWIHHO TPAKTOBATh (PU3WYECKUIA CMBICT
UCIIOJIb3yeMbIX BEIIMYWH, WX 0003HAUYCHUS] U €IUHUIIbI, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIIUE TAaHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMHU BEIHUMHAM;

OMUCHIBATh  M3YYEHHBIE  AJIEKTPUUYECKHUE  CBOMCTBAa  BEIIECTBA U
AIEKTPUYECKHUE SIBJICHUS (MPOIECChI), HMCTIONIB3YS (PU3NYECKUE BEITUYUHBI:
ANEKTPUUYECKUH 3apsil, SIEKTPUUECKOE T0JIe, HAMPSXKEHHOCTH MOJIsl, HOTEHIUA,
Pa3HOCTh TOTCHIIMAJIOB; TIPU OMUCAHWW TPABWIHBHO TPAKTOBATH (MU3UYECKUI
CMBIC UCIIOJb3YEMbIX BEJIMYMH, UX OOO3HAUYEHUSI U €JAUHUIbI; YKa3bIBaTh
(GOpMyTIBI, CBS3BIBAIONINE JaHHYIO (U3WYECKYI) BEIWYHUHY C JPYyTHMH
BEJIMYMHAMU;

aHANMM3UPOBaTh  (U3UYECKHUE TPOIECChl W SBICHUSA, HCIOIb3YS
(bu3NYecKue 3aKOHBI W MPHUHIUILL: 3aK0H BcemupHoro Tsarorenus, I, |1 u 111
3aKOHbl HBIOTOHA, 3aKOH COXpaHEHUS MEXAaHWYECKOW HSHEPruu, 3aKOH
COXpPAHEHUSI UMITYJIbCA, TPUHIHUII CYNEPHNO3UIIMU CUJI, MPUHIIUI PaBHOIPABUS
WHEPUUAIIBHBIX CHUCTEM OTCYETa, MOJEKYISIPHO-KMHETUYECKYI0 TEOPHUIO
CTPOCHUS BEIIECTBA, T'a30BbIE€ 3aKOHBI, CBSI3b CPEHEU KMHETUYECKOW IHEPTHHU
TEIJIOBOTO JIBMKCHUSI MOJIEKYJI ¢ aOCOJIOTHOW TeMIEpaTypoid, IEPBBIM 3aKOH
TEPMOJMHAMUKHU, 3aKOH COXPaHEHUs 3JIEKTPUYECKOro 3apsiaa, 3akoH Kyiona,
MIPU 3TOM PA3INYaTh CIOBECHYIO ()OPMYIUPOBKY 3aKOHA, €T0 MAaTEMATHUIECKOE
BBIpaXXEHUE U YCI0BUSA (TPaHUIIbI, 00JIaCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TMPUHIUIIBI JIEWCTBHUS MAIlWH, NTPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3indarTh YCIOBHUS WX 0€30MacCHOTO MCIOJIb30BAHUS
B IIOBCEITHEBHOM KU3HH;

BBITIOJTHATH SKCIEPUMEHTHI 0 HWCCJICAOBAHHUIO (DU3UYECKUX SIBICHUU U
MIPOIIECCOB C MCIIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUU, HPHU ITOM
dbopmynupoBath mpoOieMy/3agady U THUIOTE3y Y4eOHOTrO OSKCIEpPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO O0OpYJOBaHMS, MPOBOIUTH OMBIT H
(GbopMyIHUpPOBATH BHIBO/IHI,

OCYIIECTBJISATh MPSIMbIE M KOCBEHHBIC M3MEpPEHUsT (DU3UYECKUX BEITUYHH,
Py 3TOM BBIOUPATh ONTHUMAIBHBIA CHOCOO WM3MEPEHUS M UCIOJIb30BaTh
W3BECTHBIE METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJIEIOBATh 3aBUCUMOCTH MEXAY (U3HUECKUMHU BEIMYMHAMU C
HCIIOJIb30BaHUEM MIPSIMBIX W3MEPEHUN, IPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(UKCUpPOBATh PE3yNbTATHl TIOJYYCHHONW 3aBUCUMOCTH (PU3NUYECKUX BEJIUYHH B
BUJIe TAONIHUII U TPpaUKOB, AeTaTh BEIBOIBI MO pe3yIbTaTaM UCCIIECI0OBAHNUS,

coOmroaTh TpaBmiIa 0€30MacHOTO TPY/a MPH MPOBEACHUU MCCIIECIOBAHUN
B paMKaxX y4eOHOTO SKCIEPUMEHTa, YU4eOHO-HCCIEOBATEIIbCKON U MPOEKTHOM
NEATENIbHOCTU  C  HWCIOJb30BAaHUEM  HM3MEPUTENIbHBIX  YCTPOWCTB U
11abopaTopHOro 060pyAOBAHMS;

pemiath pacu€THhIE 3aJa4dl C SBHO 3aJaHHON (PU3WYECKON MOJEIbIO,
UCTIONIb3YysT (PU3MUECKHE 3aKOHBI M TPUHIIMIBI, HA OCHOBE aHalu3a YCJIOBHS
3ajia4i BBIOMpPATh (PU3MYCCKYIO MOJIENb, BBIACIATh (U3NYCCKUC BEINYHHBI
dbopmysbl, HEOOXOIUMBIE JJIST €€ PelIeHUs, TPOBOJUTH PACUETHI M OIEHUBATH
PEATbHOCTD MOTYYEHHOTO 3HaUeHUs (PU3NIECKOIN BEITHUUHEI;

pemathb KaueCTBEHHBIE 3a/1a4uu: BBICTPauBATh JIOTUYECKHU
HEMPOTUBOPEUYUBYIO LIEMIOYKY PACCYX ICHUW C OMOPOW HA U3yUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PU3UYECKUE SIBICHHUS;

UCIIOJIb30BAaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
uHOOpPMAITMOHHBIE  TEXHOJOTMM  JUII  TIOWCKa, CTPYKTYypHUPOBaHMUS,
WHTEPOpeTallud W  TPEACTaBleHHUs y4YeOHOW ¥ HAYYHO-TIOMYJISIPHOMN
uHopMaIuu, TOJYYECHHOM W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYECCKHU
aHAIM3UPOBATH MOTyYaeMyt0 HHPOPMAIIUIO;

MPUBOANTHh TPUMEPHI BKIAga POCCUUCKUX € 3apyOeKHBIX YUIEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBICHEHHE TMPOIIECCOB OKPYKAIOIIETO MHpPA, B
Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

MCITOJI30BATh TEOPETUUECCKUE 3HAHUS TI0 (DU3UKE B TTOBCEAHEBHOM KU3HH
uisi  obecrieueHus 0€30MacHOCTM MpH  OOpallleHuu ¢ [OpubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, ISl COXPAHEHUS 3I0POBBS U COOIIOJICHUS HOPM
AKOJIOTMYECKOTO MOBEICHUS B OKPYKAIOIIEH Cpefie;

paboTaTh B TPYMIE C BBIOJHCHHEM Pa3IMYHBIX COIUATBHBIX POJIEH,
IUIAHUPOBATH PabOTy TPYMIBI, PAMOHATILHO PACHpPENENiaTh OOS3aHHOCTH U
IJIAHUPOBATh JCSATEIbHOCTh B  HECTAHJAPTHBIX CUTyalUsX, aJeKBaTHO
OLICHMBATh  BKJAJ  KaXJOr0 M3 YYaCTHUKOB TPYIINbl B  pEIICHUE
paccMaTpuBaeMoM MPOOJICMEL.

K xonmy obyuenus B 11 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS] YMECHHINA:

JIEMOHCTPUPOBATH HA TIPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHHUH
COBPEMEHHOW HAYYHOW KapTUHBI MUPA, B PAa3BUTHU COBPEMEHHOW TEXHHUKH W
TEXHOJIOTUH, B TPAKTUYECKON JEATENBbHOCTH JIFOJEH, LIEJTOCTHOCTh U €JUHCTBO
(bU3UYeCcKO KapTUHBI MUPA;



VUYUTHIBATh TPAHUIBI TPUMEHEHHUS H3YYCHHBIX (PU3NYECKUX MOJIETeH:
TOYEYHBIA JJIEKTPUYECKUU 3apsil, JIyd CBETa, TOYEYHBIM HCTOYHUK CBETAa,
sa/lIepHasl MOJENb aroMa, HYKJIOHHasi MOJIeJb aTOMHOIO f/ipa MpPU PEILICHUU
(bu3MYeCKHX 3a/1a4,

pacno3HaBath (U3HYECKUE SBICHUS (TPOIECCh) M OOBACHITH WX Ha
OCHOBE 3aKOHOB DJJEKTPOJUHAMHKHA M KBAaHTOBOW (U3UKHU: DIIEKTpUUYECKAS
MIPOBOAUMOCTbD, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JEHCTBUS TOKA,
B3aMMOJICHCTBUE  MArHUTOB, JJICKTPOMAarHuTHas  WHAYKUUS, JCHCTBUE
MarHuTHOTO TMOJii Ha TMPOBOAHUK C TOKOM U JBIKYLIUMKCS 3aps,
AIIEKTPOMArHUTHBIE KOJIGOAHUS M BOJIHBI, MPSMOJIMHEHHOE pacnpocTpaHeHUE
CBETa, OTPAKEHUE, MpejoMIIeHne, nHTepdepeHIns, Tudpakius U MOIIpU3aIUs
CBETa, IUCIIEpCHs cBeTa, poTodekTpruaeckuid 3pdekT (hoTodrddeKT), cBeToBOE
JABJICHUE, BO3HUKHOBEHHUE JIMHEWYAaTOro CIEKTpa aTroMa BOJOPOa,
€CTECTBEHHAsl U UCKYCCTBEHHAs! PAAMOAKTUBHOCTD;

OMUCHIBATh U3yUYECHHBIE CBOICTBA BEIIECTBA (IIEKTPUUECKUE, MATHUTHEIE,
ONTUYECKHE,  BJIEKTPUUECKYID  MPOBOAUMOCTh  pPA3JIUYHBIX  Cpel) H
AJIIEKTPOMArHUTHBIC SIBICHHS (TPOIIECCHI), UCTIONB3YS (PU3NYECKUE BEITUYUHBI:
ANEKTPUUYECKUH 3apsij], CUjla TOKa, JIEKTPUUECKOE HAMPSHKEHUE, FJIEKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIMAIOB, JJIEKTPOABWXKYIAs cuia, padora
TOKA, WHAYKIMS MarHUTHOrO 1ojs, cwia Awmnepa, cuna JlopeHua,
WHJIYKTUBHOCTh KaTYyIIKW, SHEPrUs 3JIEKTPUUYECKOI0O M MAarHUTHOrO IOJIEH,
MEePHOJT ¥ 9acToTa KoyieOaHul B KOJIeOATEILHOM KOHTYpE, 3apsij U CHJIa TOKA B
mpollecce TapMOHWUYECKUX  OJCKTPOMATHUTHBIX — KojebaHuii, (okycHoe
pacCTOsSIHUE U ONTHUYECKasi CUJIa JIMH3bI, IPU ONMKMCAHUU MPABUIBHO TPAKTOBATh
(U3UYECKU CMBICT UCIOJIb3yeMbIX BEJIUYHMH, WX OOO3HAUYCHUS U CIUHUIIBI,
yKa3bpiBaTh (HOPMYJIbI, CBS3BIBAIONINE JaHHYI0 (DU3UYECKYI0 BEJIMYHUHY C
JIPYTUMU BETHUYUHAMH,

OMUCHIBATh HM3YYCHHbIC KBAHTOBBIC SBICHUS M MPOLECCHI, HCHOJb3Ys
(bu3HYecKue BEIMYHMHBI: CKOPOCTHh 3JIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJHBI H
4acToTa CBETAa, SHEPTUs U UMIYJIbC (OTOHA, MEPUOJ TOJIypacmana, dHEPrus
CBS3M AaTOMHBIX SIEp, TPH OINMCAHWW TPaBUIBLHO TPAKTOBATH (PU3UUYECKHIA
CMBICIT HCIOJNB3YEMBbIX BEJIMYWH, WX OOO3HAYEHUS W €IUHUIIBI, yKa3bIBATh
GOpMyTIBI, CBS3BIBAIONINE JaHHYIO (U3HYECKYI) BEIUYHUHY C JAPYyTHMH
BEITMYMHAMU, BBIUUCIISATH 3HAUCHNUE (DHU3NYECKON BEITMIHHBL;

aHANMM3UPOBaTh  (U3UYECKHUE TPOIECChl W SIBICHUSA, HCIOIb3YS
(bu3uYecKue 3aKOHBI U MPUHIHUIKBL: 3aKOH OMa, 3aKOHBI TIOCTEA0BATEIILHOTO U
MapajuieIbHOTO COEIMHEHUsI MPOBOAHUKOB, 3akoH Jlxoyns—JleHua, 3akoH
ANEKTPOMArHUTHOM MHAYKIUHU, 3aKOH MPSIMOJIMHEHHOTO PacHpOCTPAHECHHS
CBETA, 3aKOHbl OTPAKCHMSI CBETA, 3aKOHBI MPEIIOMJICHUSI CBETa, ypaBHEHUE
OuinmTelHa 11 poTtodddexTa, 3aKOH COXpAHSHHS SJHEPTUH, 3aKOH COXPaHCHUS
UMITYJIbCA, 3aKOH COXPAHEHHS SJEKTPUUECKOTO 3apsija, 3aKOH COXpaHEHUs
MacCcOBOT0 4YHcCIa, NOCTyJaThl bopa, 3aKOH paJlu0aKTUBHOIO pacnajaa, Ipu 3TOM
paznuyaTh CJIOBECHYH (OpPMYyIHMpPOBKY 3aKOHA, €ro MaTeMaTUYeCKOe
BBIpaXXEHUE U YCIOBUS (TPaHUIIbI, 0071aCTH) TPUMEHUMOCTH;

ONpEeNeNATh HANpaBJICHUE BEKTOpa WHAYKIMM MAarHUTHOTO  MOJs
MMPOBOJIHUKA C TOKOM, CHJIbI AMIiepa U cuiibl JIopeHna;

CTPOUTH M OIHUCHIBATH H300paKEHHUE, CO3JAaBAEMOE IJIOCKHM 3€pPKAJIOM,
TOHKOM JIMH30M;

BBITIOJTHATHh JKCIEPUMEHTHI 1O HCCIEAOBAHUIO (PU3NYECKUX SBICHUA H
MIPOIIECCOB C HUCIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX MU3MEPEHUI: MPU 3TOM
dbopmynupoBath TpoOIeMy/3aady W THUIIOTE3y Y4YeOHOTO OSKCIEPUMEHTA,



coOupaTh yCTAaHOBKY W3 MPEIJIOKEHHOTO O0OpYJOBaHMS, MPOBOIUTH OMBIT H
(bopMyIHUpPOBATH BHIBO/IHI,

OCYIIECTBJISATh MPSIMbIE M KOCBEHHBIE M3MEpPEHUsl (DU3NYECKUX BEIUYMH,
Py OTOM BHIOMPATh ONTHUMAIBHBIA CHOCOO0 H3MEPEHHS U MCIOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBAaTh 3aBUCUMOCTH (DU3WYECKUX BEIUYMH C HCIIOJIH30BAHUEM
OPSMBIX HM3MEPEHHUI: TPH 3TOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCHPOBATH
PE3yNbTAThl TIOJYYCHHON 3aBUCHUMOCTH (DM3MYECKUX BEITMYUH B BHJIEC TAOJIUIl U
rpaduKoB, AenaTh BEIBOABI MO pe3yIbTaTaM UCCIICI0OBAHMUS;

coOmroaTh TpaBmiIa 0€30MacHOTr0 TPy/a MPH MPOBEACHUU MCCIIECIOBAHUN
B paMKaxX y4eOHOTO SKCIEPUMEHTa, YU4eOHO-HCCIE0BATEIIbCKON U MPOEKTHOM
NEATEIbHOCTY  C  HWCIOJb30BAaHUEM  HU3MEPUTEIbHBIX  YCTPOMCTB  H
11abopaTopHOro 060pyAOBAHMS;

pemarh pacu€THhIE 3aJaydl C SBHO 3aJaHHOW (PU3NUYECKOW MOJEINbIO,
UCTIONIb3ysT (PM3MUECKHE 3aKOHBI M TPUHIIMIBI, HA OCHOBE aHalM3a YCJIOBHS
3ajia4i BBIOMpPATh (PU3MYCCKYIO MOJIENb, BBIACIATH (U3NYCCKUC BEINYHHBI
dbopmysbl, HEOOXOIUMBIE ISl €€ PElICHUs, POBOIUTh PACUETHI M OIEHUBATH
PEANTbHOCTD MOYYEHHOTO 3HAYEHUST (DU3NIECKOMN BEITMUMHBI;

pemathb KaueCTBEHHBIE 3a/1a4uu: BBICTPauBAaTh JIOTUYECKHU
HEMPOTUBOPEUYUBYIO LIEMIOYKY PACCYX ICHUWU C OMOPOW HA M3yUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PU3NYECKUE SIBIICHUS,;

UCIIOJIb30BAaTh ~ NPH  PEIIEHWH  y4eOHbIX  3a7a4  COBPEMEHHBIC
uHDOpPMAITMOHHBIC  TEXHOJOTMH  JIJIsi  TIOHWCKA, CTPYKTYpHUpPOBAHMUS,
WHTEPOpEeTallud W  TPEACTaBlIeHUS y4YeOHOW W HAYYHO-TIOMYJISIPHOMN
uHopMaIuu, TOJYYSCHHOM W3 Pa3IUYHBIX HMCTOYHUKOB, KPUTHYECCKHU
aHAM3UPOBATH MOJTyYaeMyto HHPOPMAIIUIO;

OOBSCHATh TPHUHIUIBI JCUCTBUS MAIlIMH, NPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB, pa3inuyaTh yCJIOBUA WX O€30MacHOTO  HCIOJIb30BaHHS B
MOBCEIHEBHOM KU3HHU;

MPUBOANTHh TPUMEPHI BKIAJa POCCUUCKUX € 3apyOeKHBIX YUIEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B
Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

WCITOJIB30BATh TEOPETUUCCKUE 3HAHUSA TI0 (PU3UKE B MTOBCEIHEBHOMN JKU3HU
it obecrieueHuss Oe3omacHOCTH Tipu  oOpamieHuW ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, ISl COXPAHEHUS 3I0POBBS U COOIIOJICHUS HOPM
AKOJIOTMYECKOTO MOBEICHUS B OKPYKAIOIIEH Cpefie;

paboTaTh B TPYMNIE C BBIOJHCHHEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBATH PaOOTy TPYMIBI, PANMOHAILHO PACIPEACNATh OOS3aHHOCTH U
IJIAHUPOBATh  JCSATEIBHOCTh B  HECTAHJAPTHBIX CUTyalUsX, aJeKBaTHO
OLICHMBATh  BKJAJ  KaXJOr0 M3 YYaCTHUKOB TPYIINbl B  pELICHUE
paccMaTpuBaeMon POOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne KosmuecTBo yacos
DJIEeKTPOHHbBIE Buabl 1esiTe 1bHOCTH
HaumenoBanue
(undposbie) 00yYaIIHNXCS C YYeTOM
Il | pa3xejioB U TEM KonTpoubHbie IIpakTnyeckue -
Bcero o0pa3oBaTejbHbIE padoueii mporpaMmbI
/| mporpammsI paGoThI paGoThI
I pecypcsbl BOCIUTAHUS
Pa3nen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
becenpl, HanpaBiieHHbBIE
Ha 0CO3HAHUE IICHHOCTH
HAYYHOU e TENbHOCTH,
TOTOBHOCTH B IIPOLIECCE
bubmmoreka [IOK u3ydeHus pU3nKu
®dwus3uka u METObI
1.1 2 https://m.edsoo.ru/7f41bf7 | oCyILIECTBIATH
HAYYHOTO MMO3HAHUS
2 MPOEKTHYIO U
HCCIIE0BATENbCKY IO
JCSATSIIEHOCTh
HHIUBHUOYAJIbHO U B
rpymrne.
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
[IpoekTHbIe 3a1a4n,
Bbubnuoreka [JOK
HamnpaBlIeHHBIC HA
2.1 | Kunematuka 5 https://m.edsoo.ru/7f41bf7

2

pacIupeHHUC OIIbITa
ACATCIIBHOCTHU



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

3KOJIOTHYECKOM
HAaINpPaBIEHHOCTH HA
OCHOBE UMECIOIIHNXCS
3HaHUU 10 (pusmKe;

2.2 | JlmHammuka 7

bu6nmoreka [IOK
https://m.edsoo.ru/7f41bf7

2

['pynmnoBblie MpOEKTHI,
HaIlpaBJIEHHbIC HA
c(hOpMHUPOBAHHOCTH
JKOJIOTHYCCKOU
KyJbTYpPbl, OCOZHAHUE
I00aTBHOTO XapakTepa
AKOJIOTHYECKUX TIPOOIeM

3aKOHBI
2.3 | coxpaHEHUs B 6 1 1
MEXaHHKe

bubmmoreka [IOK
https://m.edsoo.ru/7f41bf7
2

CamocTrosiTeTbHbIC
paboOTHI IO COCTABIIEHUIO
CXeM, TUIaKaToB,
HaIpPaBIEHHBIX Ha
ACTETUYECKOE OTHOILIEHUE
K MUDY, BKIIFOYast
ACTETHKY HAyYHOTO
TBOPYECTBA, MPUCYIIETO
¢buznyeckoil Hayke

Hroro mo pazneny 18

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMHUKA

OCHOBBI

MOJICKVYJIIAPHO-
31 YIVIPHO? 9 1
KHUHCTHUYCCKON

TEOPHUH

bubmoreka [JOK
https://m.edsoo.ru/7f41bf7
2

['pynmoBbie MpOEKTHI,
HalCJICHHBIC Ha
c(hOpMHUPOBAHHOCTH
MHUPOBO33PEHHU,



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

COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHA (HU3NIECKON
HAYKH

Huckyccun,
HallpaBJICHHBIC HA
TOTOBHOCTB U

bu6nmoreka [IOK
OCHOBBI CIIOCOOHOCTH K
3.2 10 https://m.edsoo.ru/7f41bf7
TEPMOJANHAMUKH ) 00pa3oBaHMIO U
B caMmo00pa30BaHUIO B
obnacTu (GU3MKU Ha
MPOTSKEHUH BCEH KUZHU
MIPOSKTHEIC 3a/1a4H,
Arperarssle
bubnmnorexka [JOK HaIlpaBJICHHBIC HA
COCTOSTHUS
3.3 5 https://m.edsoo.ru/7f41bf7 | oco3HaHUE JTUYHOIO
BemiecTBa. PazoBbie
2 BKJIa/Ia B IOCTPOCHHE
MIEPEXO0/IbI .
YCTOWYHBOTO Oy IyIIEro
Uroro no pazaeny 24

Pa3nea 4. JIEKTPOJAUHAMUKA

4.1

DJIeKTpOCTaTUKA

10

bubmoreka [JOK
https://m.edsoo.ru/7f41bf7

2

pa3BUBaloOIINEe yuyeOHbIC
CUTYyallu{, HallpaBJICHHbIE
Ha COCOOHOCTH
OLIEHUBATh CUTYAIHIO U
NPUHUMATh OCO3HAHHBIC
pelIeHus, OpUCHTHPYSCh
Ha MOPaJIbHO-



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

HPaBCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHUCJIE B
NEATEIbHOCTH YYEHOTO

HpOCKTHbIC 3aJa4u,
HaITpaBJICHHBIC HA

[TPOTPAMME

[TocTostHHBIM pacIIupeHue OmbITa
. bu6nmoreka [IOK
ANEKTPUUECKUN TOK. NEeSATEeIbHOCTH
4.2 12 https://m.edsoo.ru/7f41bf7 .
Toxu B pa3nu4HbIX 5 JKOJIOTUYECKOU
cpenax B HaIIPAaBJICHHOCTH HA
OCHOBE MMEKOLIUXCS
3HaHUU 10 (pUsHKe;
Wroro no pazneny 22
['pynmoBblie MPOEKTHI,
HalleJIEHHbIE Ha
c(hOpMHUPOBAHHOCTH
MHUPOBO33PEHUS,
Pe3epBHOE BpeMmst 2 P P
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3ButTUs HU3NUECKOn
HayKH
OBUIEE
KOJIMYECTBO 68
YACOB I10



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

11 KIIACC

Ne KoaunvecTBo yacos
DJIeKTPOHHbIE Buabl 1esiteIbHOCTH
HaumenoBanue
n (uudpossbie) o0y4arommxcst ¢ y4eToM
pa3ie/ioB H TeM KonTposabHbie IIpakTHyeckue .
/ Bcero o0pa3oBaTe/bHbIE padoueii mporpamMmbI
NMpOrpamMmbl padoThI padoThI
n pecypchl BOCHUTAHUS
Paznen 1. JIEKTPOJANHAMUKA
['pynmnoBbie MpOEKTHI,
HamnpaBlIEHHBIE HA
MaruuTtHoe noJe. bubmuotexa [JOK c(hOpMUPOBAHHOCTH
DJIeKTpOMarHuTHas 11 1 3 https://m.edsoo.ru/7f41c | DSKOJIOTHYECKOU
UHIYKIMS 97c KyJIbTYPbI, OCO3HAHHE
100aBHOTO XapakTepa
9KOJIOTMYECKUX MPoOIeM
Hroro no pazaeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
Muckyccun,
HampaBJICHHBIC HA
TOTOBHOCTb U
MexaHudeckue u bu6mmoreka [JOK
CIOCOOHOCTH K
ANIEKTPOMArHUTHBIE 9 1 https://m.edsoo.ru/7f41c
00pa30BaHMIO U
KoaeOaHus 97c

caMo00pa30BaHUIO B
obnacti Gpu3MKH HA
MPOTSKCHUM BCEU XKU3HU



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

Mexannuyeckue 1
AJIEKTPOMATrHUTHBIE
BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c
97c

CamocTosITeIbHbIC
pabOTHI IO COCTABJICHUIO
CXeM, TIAKaToB,
HaITpaBJICHHBIX HA
ACTETHYECKOEC OTHOIICHHUE
K MHUpY, BKJIIOYast
3CTETHKY HAyYHOTO
TBOPYECTBA, IPUCYIIETO
(bu3nvecKoi HayKe

Onrtuka

10

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c
97c

['pymioBbie MPOEKTHI,
HaIleJICHHBIC Ha
c(hOpMUPOBAHHOCTH
MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BuTHs (pru3HYECKOn
HAYKH

Hroro no pasaeny

24

Pasznea 3. OCHOBBI CIIEIIUMAJIBHON TEOPUU OTHOCHUTEJIBHOCTH

OCHOBEI cIIeIIHAIBHOMN
Teopuun
OTHOCUTEIBHOCTHU

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c
97c

[IpoekTHsbIe 3a1a4n,
HanpaBJICHHbBIC Ha
IJIAHUPOBAHUE U
OCYILECTBIICHUE
JIEUCTBUI B OKPY’KAIOLLEH
Cpele Ha OCHOBE 3HAHMS
Lejaed yCTOMYUBOro



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

Pa3sBUTHA YCIIOBCYCCTBA

Uroro no pazaeny

4

Pa3nesn 4. KBAHTOBAS ®PU3UKA

becenpl, HantpaBiieHHbBIE
Ha OCO3HAHUE LIEHHOCTHU
HAaY4YHOM JEATEIIbHOCTH,
TOTOBHOCTB B IIPOLIECCE

97c

. bubnuoreka LIOK u3y4eHus GU3HKN
DJIeMEHTHI KBAHTOBOU
6 https://m.edsoo.ru/7f41c OCYIICCTBIIATH
ONTHKH
97c IPOEKTHYIO U
HCCIIEA0BATENbCKYIO
NeATEIbHOCTh
WHJMBHUIyalIbHO U B
rpyIIe.
[IpoekTHbIe 3a1a4H,
HarpaBJIEHHbIE Ha
MJIJAHUPOBAHUE U
bu6mmorekxa [JOK
OCYILIECTBIICHUE
Crpoenue atroma 4 https://m.edsoo.ru/7f41c 9 . .
97¢ JENUCTBUM B OKpYyXKarolen
cpenie Ha OCHOBE 3HAHUS
1eJyie yCTOMYruBOro
pa3BUTHS YEJIOBEUECTBA
[IpoekTHsbIe 3a1a4n,
bubmuoreka [JOK
HaIlpaBJICHHbIE HA
ATOMHOE 71pO 5 https://m.edsoo.ru/7f41c

pacuImpeHue OrbITa
JeSITeTbHOCTH



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

3KOJIOTHYECKOM
HANpaBJIECHHOCTH HA
OCHOBE UMECIOIINXCS
3HaHUU 10 (PpU3HKe;

Uroro no pazaeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

I'pynmoBbie poOEKTHI,
HalCJICHHBIC Ha

c(hOpPMHUPOBAHHOCTH
bubmuoreka [JOK opmp

7 1 https://m.edsoo.ru/7f41c
97c

DJIeMEHTBI aCTPOHOMUU
1 acTpopu3nukm

MHUPOBO33pEHUA,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
pa3BuTHs (pruznyecKon
HayKH

Utoro no pazneny 7

Pa3nesn 6. OBOBIIIAIOIIEE IOBTOPEHHUE

becenpl, HanpaBieHHbIE
Ha OCO3HAHUE LIEHHOCTH
HAY4YHOM JEATEIIbHOCTH,
bu6mmoreka [JOK TOTOBHOCTb B IIporecce
4 https://m.edsoo.ru/7f4lc | u3y4deHust QU3UKU

97c OCYIIECTBIIATh
MIPOEKTHYIO U
HCCIIEA0BATENbCKYIO

O0o0maroree
MOBTOPCHHE

ACATCIIBbHOCTD



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

VMHJUBHUYaJIbHO U B
rpyImnme.

Utoro no pasneny

Pe3epBHOE Bpems

[IpoekTHebie 3a1aun,
HaNpaBJICHHbBIE HA
IJTAHUPOBAHUE U
OCYILECTBIICHUE
JICUCTBUI B OKPY KaroIen
Cpelie Ha OCHOBE 3HAaHMS
Leed yCTOMYUBOIO
Pa3BUTHS YEJIOBEYECTBA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68







ITOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC

Ne i/

Tema ypoka

KoanuyecTBO 4acoB

DeKTPOHHBbIE HU(POBbIE 00pa3oBaTeIbHbIE PeCypChl

Bcero

KonTposabHbie
padoThI

IpakTn4yeckue
padoThI

®u3uka — HayKa O PUPOJIE.
HaquBIG METOABI ITO3HAHUA
OKPY’KaroIllero Mupa

bubnuoteka [{OK https://m.edsoo.ru/ff0c32e2

Ponb 1 MmecTo (pusuxu B
(hopMHUPOBaHUH COBPEMEHHOM
HAyYHOUW KapTUHBI MUPA, B
MPAKTUYECKOHN JeSITeTbHOCTH
Jronen

bubmuoteka [{OK https://m.edsoo.ru/ff0c33e6

MexaHndecKkoe ABIDKEHIE.
OTHOCHTENHLHOCTD
MEXaHUUYECKOTO IBMKCHUS.
[Tepemenienue, CKOpOCTh,
YCKOpEHHE

bu6mmoreka [IOK https://m.edsoo.ru/ff0c3508

PaBHOMEpHOE npsAMOJIUHEITHOE
JIBUKCHHE

bubmuoteka [{OK https://m.edsoo.ru/ff0c3620

PaBHOyCKOpeHHOE
MPSIMOJIMHEIHOE ABM)KEHUE

bu6mmoreka IIOK https://m.edsoo.ru/ff0c372e

CBoOoHOE TIaJIeHuE.
YckopeHnue cBOOOHOTO

bubnuoteka [{OK https://m.edsoo.ru/ff0c39cc



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

naacHus

KpuBonunerinoe 1BuxXeHUE.
JIBr>keHUE MaTepraibHOMN
TOYKHU MO OKPYKHOCTH

bu6mmoreka LIOK https://m.edsoo.ru/ff0c3ada

[IpuHIAIT OTHOCUTEIBHOCTH
lNanunes. MuepunaibHbie
cuctemsl orcuera. [lepBrbrit
3akoH HprotoHa

bu6mmoreka LIOK https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Ipunuun
cyneprno3uiuu cuil. Bropoi
3akoH HeroToHa 11st
MaTepuaIbHON TOUKU

bu6mmoreka LIOK https://m.edsoo.ru/ff0c3be8

10

Tpetuii 3akon HerotoHa s
MaTepHaIbHBIX TOUEK

bu6mmoreka LIOK https://m.edsoo.ru/ff0c3be8

11

3aKOH BCEMHPHOTO TATOTECHHUS.

Cuna Tsoxectu. lepBas
KOCMHMYECKasi CKOPOCTb

bu6mmoreka IIOK https://m.edsoo.ru/ff0c3d00

12

Cuna ynpyroctu. 3akoH ['yka.
Bec rena

bubmuoteka [{OK https://m.edsoo.ru/ffOc3el18

13

Cuna tpenus. Koapdumment
TpeHust. Cuiia COpOTUBICHUS
NIPY ABWOKEHHUH Tella B
KHJIKOCTH WU rase

bubnuotexa [{OK https://m.edsoo.ru/ffOc3f76

14

IToctynarensHoe u
BpalllaTeIbHOE ABM)KEHNE
a0COJIIOTHO TBEPAOTO TEa.

bubnuoteka [{OK https://m.edsoo.ru/ffOc41a6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

MowmeHT cunbl. I1nedo cuisl.
YcnoBus paBHOBECUS TBEPAOTO
Tela

15

NMnynsc MaTepualbHON TOUKH,
CUCTEMBI MAaTEPHUAIIbHBIX TOYECK.
Nmmynbe cuiibl. 3aKoH
COXpaHEHUsI UMITYJIbCa.
PeakTuBHOE nBUXKEHNE

bubnuoreka I{OK https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOIITHOCTb CHJIBI.
Kunernueckas sneprus
MarepuanbHOU To4KHU. Teopema
00 U3MEHEHUU KUHETHYECKONH
SHEPTUU

bubnuoteka [{OK https://m.edsoo.ru/ff0c4502

17

[ToTenumanbHas SHEPTHUs.
IToTrenumanbHas YHEPTUs
yrpyro negopMupoBaHHOM
npyxuHsl. [lorennuansHas
SHEprus Tena BOIU3U
MTOBEPXHOCTU 3€MJIU

bubnuoteka [{OK https://m.edsoo.ru/ffOc461a

18

[TorenumanbHbIE U
HEMOTeHIMaIbHbIe CHIIbL. CBS3b
paboThl HEMOTEHIUATBHBIX CHJT
C UI3MEHEHUEM MEXaHUYECKOI
SHEPTUU CUCTEMBI TeNl. 3aKOH
COXpaHEHUs1 MEXaHUYECKOU
SHEpPruun

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

19

Jlaboparopnas pabota



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

«HccnenoBanue cBsi3u pabOThHI
CWJIbI C U3MEHEHHUEM
MEXaHMUYECKOH 3HEPIuu Tella Ha
IIpUMepe PACTKEHUS
PE3UHOBOTO KIyTa»

20

Konrponsnas padora o Teme
«Kunemaruka. Jlunamuka.
3aKOHbBI COXpaHEHUs B
MEXaHUKE»

bubnuoreka I{OK https://m.edsoo.ru/ffOc4b74

21

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKON
teopun. bpoyHoBCcKkoe
nsuxenue. Auddysus

bubmuoteka [{OK https://m.edsoo.ru/ffOc4dc?

22

XapakTep IBUKEHHUS U
B3aMOJCUCTBHUS YaCTHI]
BemecTBa. Mojenu cTpoeHus
ra3oB, JKHJIKOCTEN U TBEPIBIX
T

23

Macca monekyn. Konuuectso
BenrecTna. IlocTtosgsHnas
ABorazipo

24

TennoBoe paBHOBECHE.
Temnepatypa u e€ U3MepeHue.
[IIxana temnepatyp Llenbcus

25

WUneanpuerii raz 8 MKT.
OcnoBnoe ypaBHeHne MKT

bubnuoteka [{OK https://m.edsoo.ru/ffOc4fde



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

26

AOcomoTHas TeMIeparypa Kak
Mepa CPEIHEN KUHETUYECKOM
OHCPIUU ABHUKCHUSA MOJICKYJIL.
YpaBHenue Menzeneena-
Knaneiipona

bubmuoreka I{OK https://m.edsoo.ru/ffOc511e

27

3akoH JlanbToHa. ["a3oBbie
3aKOHBI

28

JlaGopatopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]y apaMeTpaMH COCTOSTHHS
Pa3peKEHHOTO ra3a

29

W3onpoueccs! B U1€aNbHOM ra3e
U UX rpaduueckoe
Ipe/ICTaBICHNE

bubmuoreka I{OK https://m.edsoo.ru/ff0c570e

30

BuyTpenHss sHeprus
TEPMOJTUHAMUYECKON CUCTEMBI
U CIIOCOOBI €€ N3MEHEHUS.
KonuyecTBo TemnoTs! u pabora.
BnyTtpeHnHss sHeprus
OJTHOATOMHOTO H/I€aJTHHOTO ra3a

bubnuoteka [{OK https://m.edsoo.ru/ff0c5952

31

Bunael Terionepenaun

bubnuoteka [{OK https://m.edsoo.ru/ff0c5¢c36

32

VY neapHas TEIIOEMKOCTD
BemecTBa. KoJIMuecTBO TEIUIOTHI
[IpY TEIUIONEepeaaye.
AnmabaTHBIN MpoIecc

bubmuoreka I{OK https://m.edsoo.ru/ff0c5¢36

33

[IepBrlii 3aKOH TEPMOAMHAMUKHU

bubmuoteka I{OK https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

U Cro IPpUMCHCHUC K
nusonponeccam

34

Heo6paTumocTs mpoueccoB B
npupoe. Bropoii 3akoH
TEPMOAVHAMUKHU

bubmuoreka I{OK https://m.edsoo.ru/ff0c6230

35

[Tpunmun nevicrBus u KI1/]
TEIUIOBON MAaIlIMHbI

bu6mmoreka LIOK https://m.edsoo.ru/ff0c600a

36

[wuxn Kapuo u ero KIIT/]

37

DKOJI0ru4ecKHe MpooIeMbl
TEIUIOIHEPTETHKH

38

Oo6o0maromuit ypok
«MonekynsipHas pU3MKa.
OCHOBBI TEPMOITUHAMUKI»

bubmuoTeka I{OK https://m.edsoo.ru/ff0c6938

39

KonTponbhas pabota no teme
«MonekynsipHas pU3MKa.
OCHOBBI TEPMOITMHAMUKH»

bubmuoreka I{OK https://m.edsoo.ru/ff0c6a50

40

[TapoobpazoBanue u
KoHAeHcanus. Mcnapenue u
KUIIEHUE

bu6mmoreka LIOK https://m.edsoo.ru/ff0c63b6

41

AOCOIOTHAST 1 OTHOCHUTEIIHHAS
BJIYKHOCTh BO3yXa.
Hacpiennsiii nap

bubmuoreka [{OK https://m.edsoo.ru/ff0c64d8

42

TBépaoe Teno.
Kpucrannuueckue u amopdHbie
Tena. AHM30TPONHUS CBOMCTB
Kkpuctaios. XKuakue

bubmuoreka [{OK https://m.edsoo.ru/ffOc65f0



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

kpuctajuibl. COBpeMeHHbIE
MaTepuaibl

43

[TnaBieHre U KPUCTAITH3AIIHSL.
VY nenbHas TEIIOTa IUIABJICHUS.
Cyb6numarus

bubmuoreka [{OK https://m.edsoo.ru/ff0c6708

44

ypaBHeHI/IC TEIIOBOro OanaHca

bu6mmoreka LIOK https://m.edsoo.ru/ff0c6820

45

DneKkTpu3aIus Tel.
OnekTpuyeckuii 3apsia. [[Ba
BHU/JA DJICKTPUUCCKHUX 3apAa10B

bubmuoteka [{OK https://m.edsoo.ru/ffOc6bcc

46

IIpoBOHMKY, TUDIIEKTPUKHU U
MOJYIPOBOJHUKH. 3aKOH
COXpaHEHUs IEKTPUIECKOTO
3apsna

bubmuoteka [{OK https://m.edsoo.ru/ffOc6bcc

47

B3anmopencTeue 3apsa10B.
3akoH Kynona. Toueunsiit
ANEKTPUYECKUH 3apsi]T

bubnmuoteka [{OK https://m.edsoo.ru/ffOc6ced

48

Hanpsiox€nnocThb
JIEKTPUYECKOTO TOJIA.
[TpuHIUI cynepno3unumn
AJIEKTPUYECKUX TNoseH. JInnun
HaNpsLKEHHOCTH

bubmuoteka [{OK https://m.edsoo.ru/ffOc6df2

49

Pabora cui
AJIEKTPOCTATHUECKOTO TIOJISI.
ITotenmuan. Pa3zHocThb
MMOTEHIIHAIOB

bu6mmoreka [IOK https://m.edsoo.ru/ffOc6f00

50

HpOBOI{HI/IKI/I W JUDJICKTPHUKU B

bubnuoteka [{OK https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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https://m.edsoo.ru/ff0c7018

3JIEKTPOCTATUYECKOM II0JIE.
Jusnexrpudeckas
IIPOHULIAEMOCTD

51

Onexrpoémkocts. Kongencarop

bubnuoreka L{OK https://m.edsoo.ru/ff0c7126

52

DneKTPOEMKOCTD TIIIOCKOTO
KOHJIeHCcaTopa. DHeprus
3apsDKEHHOT0 KOHJIEHCAaTopa

bu6mmoreka LIOK https://m.edsoo.ru/ff0c72c0

53

JlaGoparopnas pabota
"U3mepenue 371eKTpOEMKOCTH
KoHjieHcaTopa"

54

[TpunIMn genicTBus u
IpUMEHEHHEe KOHIEHCATOPOB,
KOIIMPOBAJILHOT'O anmapara,
CTPYHWHOTO IIPUHTEpA.
DneKkTpocTaTHYECcKas 3aluTa.
3azemiieHHE AJIEKTPONPUOOPOB

55

DJIEKTPUYECKUH TOK, YCIOBHUS
€ro CyIIeCTBOBaHUSI.
[TocTostHubIM TOK. CHita TOKA.
Hanpsixenue. ConpoTtuBieHue.
3axon OMa 11 yyacTKa Henu

56

[TocnenoBaremnbHOE,
napasieIbHOe, CMEIIAaHHOES
COCJIMHEHUE MTPOBOJHUKOB.
JlaGoparopras pabota
«/3y4ueHne cMemaHHOro

bubmuoreka I{OK https://m.edsoo.ru/ffOc74f0



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

COEIMHEHUS PE3UCTOPOBY

57

Pabora 1 MOIITHOCTE
AJIEKTPUYECKOI0 TOKA. 3aKOH
Jxoyia-Jlenna

bu6mmoreka LIOK https://m.edsoo.ru/ff0c7838

58

3axon OMa 11 OJIHOM
(3aMKHYTOM) 2JICKTPHUECKOU
nenu. Koporkoe 3ambIkaHue.
JlaGopatopHnas pabota
«M3mepenne D/1C ncrounuka
TOKA U €r0 BHYTPEHHETO
COIIPOTHBIICHHSDY

bubmuoreka I{OK https://m.edsoo.ru/ffOc7ae0

59

DeKTpOHHAs MPOBOAUMOCTD
TBEP/IBIX METAIJIOB.
3aBUCUMOCTb COIIPOTHUBIICHUS
METAJUIOB OT TEMIEPATYPHI.
CBepXIIpoBOIMMOCTh

60

DJNEeKTPUUECKUi TOK B BaKyyMe.
CBoliCcTBa 3JIEKTPOHHBIX ITyYKOB

61

[TonynpoBoaHUKH, UX
COOCTBEHHAs ¥ MpUMECHas
npoBoauMoctb. CBoiicTBa p—N-
nepexo/a.
[TonynpoBoAHUKOBBIE TIPUOOPHI

bubnuoteka [{OK https://m.edsoo.ru/ffOc84ae

62

DNEKTPUUECKUH TOK B
pacTBopax U pacIuiaBax
JIEKTPOJIUTOB.

bubnuoteka [{OK https://m.edsoo.ru/ffOc82ba



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DNeKTpoIUTHYECKast
aucconuanys. JJIEeKTPOoIIn3

63

DJIEKTPUYECKUI TOK B razax.
CamocTosTeNbHBIN U
HECaMOCTOSITEIbHBIN pa3psl.
Monnus. [tazma

bubmuoteka I{OK https://m.edsoo.ru/ffOc84ae

64

DieKTpuYecKue MpUOOpsI U
YCTPOMCTBA U MX MPAKTUYECKOES
npuMeHeHue. [IpaBuiia TeXHUKU
0e30IMacHOCTH

bubmuoteka I{OK https://m.edsoo.ru/ff0c86fc

65

O6o0maromuii ypok
«ONEeKTPOIMHAMUKAY»

bubmuoreka I{OK https://m.edsoo.ru/ffOc88be

66

KonTponbhas pabota no teme
«2nektpocratuka. [locTossHHBII
AJEKTpUYECKU TOK. TOKHU B
Pa3IMYHBIX Cpeaax»

bu6mmoreka [IOK https://m.edsoo.ru/ff0c8a8a

67

PezepBHbiii ypok. KonTposibHas
pabora 1o Teme
"OnekTpoauHaMuka"

bu6mmoreka LIOK https://m.edsoo.ru/ff0c8c56

68

Pe3epBHbIii ypok.
O6006maronuil ypok mo TeMmam
10 kacca

bubmuoteka I{OK https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
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11 KIIACC

Ne ni/m Tema ypoka

KoanuyecTBO 4acos

DeKTPOHHBbIE HU(POBBIE 00pa3oBaTeIbHbIE PeCypChl

Bcero

KonTposabHbie
padoThbI

IpakTnyeckue
padoThbI

ITocTostHHBIE MATHUTHI M UX
B3anMoOJIeHcTBHE. MaranuTHoe
nosie. Bektop MarHuTHOM
WHIYKIUU. JIMHUY MarHUTHOM
WHYKITUU

bubmuoteka [{OK https://m.edsoo.ru/ff0c9778

MarauTHo€e 1oJie MPOBOIHUKA
¢ TokoM. OmbIT DpcTena.
B3anmoneiicTBre mpOBOIHUKOB
C TOKOM

bubmuoteka [{OK https://m.edsoo.ru/ffOc98fe

JlaGopaTtopHnast pabota

«HccinenoBanue nenucTBUS
IIOCTOSIHHOT'O MarHuTa Ha
paMKy ¢ TOKOM»

«3y4eHne MaraHuTHOTO MOJIs 1 bubnnoreka [{OK https://m.edsoo.ru/ff0c98fe
KaTYyIIKHA C TOKOM»
JlelicTBME MAarHUTHOTO TTOJIS HA
MPOBOAHUK C TOKOM. Crita
Awmmnepa. JlabopaTopHas pabora
P paTOpHai p 1 bubmuoreka [{OK https://m.edsoo.ru/ff0c9acO

JleficTBMe MarHuTHOTO TOJISI Ha

JBIDKYILYIOCS 3apSKEHHYTO

bubmuoreka [{OK https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
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yactuiy. Cuna Jlopenma.
Pa6ota cunsl Jlopenua

DNEeKTpOMarHuTHas NHIYKIUS.
IToTok BEKTOpa MarHUTHOMN
uHaykuuu. S/1C uHAyKIuA.
3aKOH AJEKTPOMarHUTHOU
nHaykunu Papanes

JlaGopatopHas paboTa
«HMccnenoBanue siBIEHUS
AIIEKTPOMArHUTHON MHYKIIUN

bubmuoreka I{OK https://m.edsoo.ru/ff0cal50

NHnyKTUBHOCTD. SIBIICeHNE
camounaykuu. 3J1C
CaMOMHYKITUU. DHEPTrHs
MarHUTHOTO TIOJISI KATYIITKU C
TOKOM. DJIEKTPOMArHuTHOE
roJje

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

TexHudeckue yCTponuCTBa U UX
IIPUMEHEHUE: ITIOCTOSIHHBIE
MarHuThbl, JIEKTPOMATrHUTHI,
JJEKTPOABUTATENb,
YCKOPHUTENH JIEMEHTaPHbIX
YaCTHLI, UHAYKIIMOHHAS [1€Yb

10

O6o0maromuii ypok
«MarguTtHoe 1oJ€.
DNeKTpoMarHuTHasT UHIYKITHSDY

bu6mmoreka LIOK https://m.edsoo.ru/ff0cab82

11

KonTtponsHas pabota o teme

bubnuoteka [{OK https://m.edsoo.ru/ffOcad58



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

«MarauTHoe 10JI€E.
3H€KTp0MaI‘ HUTHAasA I/IH,Z[yKI_II/ISI»

12

CB00O/THBIC MEXaHUYECKUE
kosiebanus. ['apmonnyeckue
KoyieOaHus. Y paBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpanienue 3uepruu

bubnuoreka LIOK https://m.edsoo.ru/ffOcaf06

13

JlaGopatopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepuo/ia MajbIX KojaebaHui
rpy3a Ha HUTHU OT JJIMHBI HUTH
¥ MacChl Tpy3a»

14

KonebarenpHbIit KOHTYD.
CBoOoanbie
AJIIEKTPOMATHUTHBIE KOJIEOaHUS
B HJI€anbHOM KOJIE0ATEILHOM
KOHTYyp€. AHAJIOTHS MEXTY
MEXaHUYECKUMHU U
AIEKTPOMArHUTHBIMH
KOJICOaHUSAMU

bubmmoteka [{OK https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3aKkoH
COXpaHEHHUS YHEPTUU B
u7eanbHOM KoJieOaTeTbHOM
KOHTYpE

bubnuoreka [{OK https://m.edsoo.ru/ffOcb9cd

16

[IpencraBieHue o 3aTyXarIMX
KosieOaHusX. BoIHyKIeHHBIE
MEXaHUYECKUE KOJIeOaHusI.

bubmuoreka [{OK https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

Pesonanc. BBIHy)KI[eHHBIe
SJICKTPOMArHMuTHBIC KoJieOaHMs

17

IlepeMeHHBIN TOK.
CunycounanbHbIN
IIEpEMEHHBIN TOK. MOITHOCTH
MIEPEMEHHOTO TOKA.
AMIIIUTYTHOE U IEHCTBYIOLIEE
3HAYECHHE CHJIbI TOKA U
HaIPSKEHUS

bubnuotexa LHOK https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop.
IIpousBoxacTso, nepenaya u
noTpedIeHue dIEKTPUUECKOM
SHEpPTrUn

19

YCTpoUCTBO U MPAKTHYECKOE
IIPUMEHEHUE AIEKTPUIECKOTO
3BOHKA, T€HEpaTopa
MEPEMEHHOTO TOKA, IMHHUI
aJeKTponepesad

bubmmoteka [{OK https://m.edsoo.ru/ffOcc324

20

DKOJIOTUYECKUE PUCKU ITPU
MIPOU3BOJICTBE
anekTposHepruu. Kynbtypa
HCIIOJIb30BaHUSA
3JIEKTPOIHEPIUH B
MMOBCEIHEBHOW KU3HU

21

MexaandecKye BOJHEI,
YCIIOBHSI PACIIPOCTPAHEHHUS.
ITepuon. CxopocTtb

bubmuoreka [{OK https://m.edsoo.ru/ffOcca54



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

pacrpocTpaHeHus U JUIMHA
BOJIHBL. [lonepeunsie u
IIPOJIOJIBHBIE BOJIHBI

22

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

bubmuoreka [{OK https://m.edsoo.ru/ffOcccOc

23

DIEKTPOMAarHUTHBIE BOJIHBI, UX
CBOMCTBA U cKOpocTh. [Ikaa
3JIEKTPOMAarHUTHBIX BOJIH

bubmuoteka I{OK https://m.edsoo.ru/ffOccfe0

24

HpI/IHHI/IHBI paauoCBA3U U
TCICBUACHMUA. PaszButne
CpCACTB CBA3H. Pagnonokarus

25

KontponbHas pabota
«Konebanus v BOJIHBI»

bu6nmoreka IIOK https://m.edsoo.ru/ffOcc6f8

26

[IpssMmonuHeitHOE
pacrpocTpaHeHHEe CBETa B
OHOPOJHOM cpeje. TodeuHblid
HUCTOYHHMK cBeTa. JIyd cBeTa

bubmmoteka [{OK https://m.edsoo.ru/ff0cd350

27

OrtpaxkeHue cBeTa. 3aKOHbI
oTpaxkeHus ceeta. [loctpoenue
M300paKeHHI B MJIOCKOM
3epkane

bu6mmoreka LIOK https://m.edsoo.ru/ff0cd4e0

28

[Ipenomnenue ceta. [loaHoe
BHYTPEHHEE OTPAKEHUE.
IIpenenpHbIN yroJl MOJIHOTO
BHYTPEHHETO OTPa)KEHHUS

bubmuoreka [{OK https://m.edsoo.ru/ffOcd7f6



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
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29

JlaGoparopHas paboTa
«3mepeHune nokasaresns
NPETOMIICHUS CTEKIIa»

bubnuoreka L{OK https://m.edsoo.ru/ffOcd67a

30

JInnsel. [loctpoenue
U300paXeHH B TUH3E.
®opmysia TOHKOU JIMH3BI.
YBeaudeHue JUH3bI

bubmuoreka I{OK https://m.edsoo.ru/ffOcddle

31

JlaGopatopHas paboTa
«HccnenoBanue CBOKMCTB
U300paXCHUI B TUH3AX)

32

Hucnepcus ceeta. CoXHBIN
cocraB Oenoro ceera. L{Ber.
JlaGopatopHas paboTa
«Habmonenne nucnepcuu
CBETa»

33

WnTepdepenmus ceera.
Hudpaxkius ceera.
HudpakiuonHas pemeérka

bubmuoreka I{OK https://m.edsoo.ru/ffOced22

34

HOHepC‘{HOCTB CBCTOBBIX BOJIH.
HOJ'I}IpI/ISaLII/I}I CBECTa

bubmmoTeka I{OK https://m.edsoo.ru/ffOcf02e

35

Onrtudeckue npudOps U
YCTPONCTBA U YCIOBUSI UX
0€3011acHOTr0 MPUMEHEHUS

36

['panuiel TpUMEHUMOCTH
KJIACCUYECKOI MEXaHUKH.
[TocTynaTel cnennanibHOM

bubnuoreka [{OK https://m.edsoo.ru/ffOcf862



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

TCOpHUU OTHOCUTCIIbHOCTU

37

OTHOCHUTENIHLHOCTD
OIHOBPEMCHHOCTH.
3aMeI[HeHI/Ie BpPEMCHHU U
COKpalllCHUC IJINHbI

bubnuoreka L{OK https://m.edsoo.ru/ffOcfad2

38

DHeprus u UMIYJIbC
PEJIATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ 3HEpPTHUEN U
HUMITYJIbCOM. DHEPrHUs MOKOs

bubnuoreka LIOK https://m.edsoo.ru/ffOcfc68

39

KoHnTtponbHas pabora «OnrTuka.

OCHOBBI CIEIUATIBHON TE€OpUU
OTHOCHUTEJIHHOCTH»

bu6nuoreka IIOK https://m.edsoo.ru/ffOcf6f0

40

®otonsl. Dopmyina [lnanka.
DHeprus U UMIyJIbC GOTOHA

bu6nmoreka IIOK https://m.edsoo.ru/ffOcfel6

41

OTKpBITHE U UCCTIETOBAHKE
dotordpdekra. OnbiTer A. I
CroneroBa

bubmmoteka [{OK https://m.edsoo.ru/ffOcffc4

42

3akoHbI poTodddekTa.
YpaBHeHne DUHIITEHA 115
dotorpdekra. «KpacHas
rpanuna» Gorodddexra

bubmmoteka [{OK https://m.edsoo.ru/ff0d015e

43

Jasnenue cBera. OnwiTe 11. H.
JleOeneBa. XuMuueckoe
JNICUCTBUE CBETA

bu6mmoreka LIOK https://m.edsoo.ru/ff0d04a6

44

TexHu4eckue ycTpoucTBa u
IIPaKTUYECKOE ITPUMEHEHHUE:



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

dboTorneMeHT, PoTOoNATUHK,
COJTHEYHast OaTapesi, CBETOINO]T

45

Pemenne 3aJa4 I10 TEME
«DJIEeMEHThbI KBAaHTOBOK
OIITUKK

bubmuoreka [{OK https://m.edsoo.ru/ff0d0302

46

Mopens atoma TomMcoHa.
OmnbiTel Pe3epdopnaa mo
pacCesiHUIO 0.-YaCTUIL.
[InanerapHas Mozenb aroma

bubmuoreka [{OK https://m.edsoo.ru/ff0d091a

47

IToctynater bopa

bu6nmoreka LIOK https://m.edsoo.ru/ff0d0Oafa

48

N3nydenne u norjioneHue
($OTOHOB NpH Mepexojie aToma
C OJIHOTO YPOBHSI SHEPTUU Ha
npyroi. Buasl ciekTpoB

bubmmoteka [{OK https://m.edsoo.ru/ff0d0afa

49

BosHOBBIE CBOMCTBA YaCTHIL.
Bounsl ne bpoiis.
KopmyckynsipHO-BOJHOBOM
nyanu3M. CloHTaHHOE U
BBIHY>KJICHHOE U3ITy4YEeHHE

bu6nmoreka LIOK https://m.edsoo.ru/ff0d0Oca8

50

OTKpbITHE PAJMOAKTUBHOCTH.
OmnsiThl Pesepdopaa no
OTIpeJIeNIEHUIO COCTaBa
PaZMOaKTUBHOTO U3ITyYCHHS

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

51

CgoiictBa anbda-, 6era-,
ramMMa-u3inydeHus. Biusaue
PalMOaKTUBHOCTHU Ha KHBBIE



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

OpTaHHU3MbI

52

OTKpbITHE IPOTOHA U
HerTpoHa. M3oromnsl. Anbda-
pacnaj. DIEeKTPOHHbBIN U
MO3UTPOHHBIN OeTa-pacma.
l'amma-uznyuenue

bubmuoreka [{OK https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3U HyKIOHOB B
saape. SlnepHsle peakLyu.
SAnepusliii peakrop. [IpoGiemsr,
IIEPCIEKTUBBI, IKOJIOTHYECKUE
aCIIEKTHI SICPHON DHEPreTUKU

bubmuoreka I{OK https://m.edsoo.ru/ff0d1356

54

DJIeMEHTApPHBIE YaCTUIIBI.
OTkpbITHE TO3UTPOHA. MeToAbI
HAOJII0JICHUS ¥ pETUCTpalvu
AJIEMEHTAPHBIX YaCTHII.
Kpyrasiit cron
«DPyHIaMEHTAIbHBIE
B3auMoencTBUs. ENUHCTBO
buznyecKoil KapTUHBI MUPa»

bubmmoteka [{OK https://m.edsoo.ru/ff0d0e38

55

Bup 38é3nH0r0 Heba.
Co3sBe3us, ApKue 3BE3/bI,
IJTAHETHI, UX BUIUMOE
nBmkeHue. ConHevHast
cucremMa

56

Couuite. CoHeunas
aKTUBHOCTH. ICTOUHHK
sHeprun CoJiHLIA U 3BE3]



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3]IbI
IJ1aBHOU IMOCIIEI0BATEIIBHOCTH.
BnyTtpeHHee cTpoeHue 3BE3.
CoBpeMeHHbIE NPECTABICHUS
0 MPOUCXOXKICHUH U IBOJIIOLIUU
CouHiia 1 3831

58

Muneunsiii [1yTe — Hama
["amakTuka. [lonoxenue u
nerkeHre CosHIa B
["anakTuke. ["anakTuky.
YéEpuble ObIPHI B sApax
raJJakKTUK

59

Bcenennas. Pa36eranue
rajnakTuk. Teopus bonbiioro
B3pbIBa. PenukToBOE
u3nydyeHue. MeraranakTuka

60

Hepemennsie mpo6ieMbl
aCTPOHOMHUU

61

KonTponbHas pabota
«DNeMeHTHI aCTPOHOMHUH U
acTpoUUKID)

62

O6o06matromuii ypok. Posb
(GU3UKY U aCTPOHOMUU B
9KOHOMHYCCKOM,
TEXHOJOTMYECKOM, COLTMAILHOM
U 3TUYECKOM chepax




ACATCIIBHOCTH 4YCJIOBCKA

63

O6o06maromuii ypok. Ponb u
MECTO (DM3MKHU M aCTPOHOMHH B
COBPEMEHHOMN HAYy4YHOHN
KapTHUHE MUpa

64

O6o06maromuii ypok. Posb
(bu3nueckoil Teopuu B
dbopmupoBaHuU
npecTaBiIeHu 0 GPU3NIECKOM
KapTUHE MUpa

65

O6o06matromuii ypok. Mecto
(bu3UUeCKOil KapTHUHBI MUPA B
o011eM psiTy COBPEMEHHBIX
€CTEeCTBEHHO-HAYYHBIX
MPEJCTABICHUI O MPUPOJE

66

PesepsHbIil ypok. MarautHoe
noJie. JJIEKTpOMarHuTHas
WHAYKIHS

67

PesepBHbIit ypok. OnTuka.
OcHOBBI cIENIMANIBHON TeopUn
OTHOCHUTEIILHOCTH

68

Pesepnsiii ypok. KBantosas
duznka. DneMeHTHI
ACTPOHOMHMH U acTPO(U3UKU

bu6mmoreka IIOK https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

» dusuka, 10 kinacc/ 'ennenmreiin JI.O., bynaroa A.A., Kopuunses 1.H.,
Komkuna A.B., O0uiecTBo ¢ orpannueHHo oTBeTcTBeHHOCThI0 « BUHOM.
JIaGopaTopus 3HaHMI»; AKITMOHEpHOE 001IecTBO «M31aTenbeTBO
«IIpocsemienue»

» dusuka, 11 kinacc/ I'ennenmreiin JI1.O., bynaroa A.A., Kopuuiases 1.H.,
Komkuna A.B., O0uiecTBo ¢ orpannueHHo oTBeTcTBeHHOCThI0 « BUHOM.
JlaGopaTopus 3HaHMI»; AKIIMOHEepHOE 0011ecTBO «M31aTenbeTBO

«IIpocseienue»

METOANYECKHUE MATEPHUAJIBI JIAA YYUTEJA

®duzuka. 10 knacc. Meroandeckoe nocodue ¢ ykazaHUsIMU K pEHICHUIO 3a/1a4
noBsilieHHOM TpyaHoctu / JI. O. 'ennenmreiin, A. A. bynarosa, A. B.
Komkuna, 1. H. Kopauinbes

®duzuka. 11 knacc. Meroaudeckoe mocodue ¢ ykazaHUSIMU K PEIICHHUIO 3a]1a4
noBeIieHHON TpyaHocth / JI. 3. I'ennenmreitn, A. A. bynatosa, A. B.
Komkuna, 1. H. Kopaunbes

®dwusuka. 10 kmacc. CamocTosTeTbHbIE U KOHTPOJIbHBIE paboThl / JI. 3.
I'enpenmreiin, JI.A. Kupuxk

®dwusuka. 11 kmacc. CamocTosTenbHbIE U KOHTPOJIbHBIE paboThl / JI. 3.

I'enpenmreiin, JI.A. Kupuk

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET



https://myschool.edu.ru/






