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HHOACHUTEJBHAA 3AIIMCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Iero odpazoBaHUs
pazpaboTaHa Ha OCHOBE IMOJIOKEHMM W TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
oOpasoBarenbHON Tmporpammbel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU IpernojaBaHusl y4eOHOro
npenmera «@u3uka» B 00pa3oBaTENBbHBIX  opraHm3anusax —Poccuiickoit ~ Denmeparuu,
pean3yIoNMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Conepxanue mporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kiaccoB npu oOydeHuu ux ¢GuznKe Ha OA30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIeTeNIbHOCTHOTO noaxoaa. [Iporpamma o ¢usuke cooTBeTCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3ynbraTaM OOydYeHHs, a TaKXKE YYUTHIBACT HEOOXOIMMOCTh peaTH3aIMH MEKIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMyd. B Hell ompenemsroTcs
OCHOBHBIE 1€ M3Y4eHUs (U3UKU Ha YPOBHE CPETHEro o0Iero oOpa3oBaHMsl, TUIAHUPYEMbIE
pe3yabpTaThl OCBOEHHUS Kypca (PU3UKHU: JIMYHOCTHBIC, METAlpeIMETHbIC, MpeIMETHbIEe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

® [UIaHUpPYEMbIE Pe3yIbTaThl OCBOCHUS Kypca (GU3UKH HAa 0230BOM YpOBHE, B TOM UHCIIE

MPEAMETHBIC PE3YJIbTATHI 10 TOAaM OOyUEHHUS;

e cozaepxanue yueOHoro npeamera «dusnkay 1o rogaM oOydeHusl.

®u3rKa Kak HayKa 0 HauOoJjee O0IIKX 3aKOHAX MPUPOIBI, BEICTyMAas B Ka4yeCTBe Y4eOHOTO
nmpeaMeTa B IIKOJIe, BHOCUT CYNICCTBCHHBIM BKJIAJl B CHCTEMY 3HAHUH 00 OKpYKaromemM MUpe.
[konpHBIH Kypc (GU3UKKM — CHCTEMOOOpA3YIOIIUN [Jisi €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
MPEAMETOB, MOCKOJBKY (PU3MUECKHE 3aKOHBI JIS)KAT B OCHOBE IIPOLIECCOB U SIBJICHUHN, U3Y4aeMbIX
XumHen, ouonorue, ¢usmdeckoi reorpadueit u acrpoHomueid. Vcnonp3oBaHue U aKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUW OINpenessieT XapakTep ¢ pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJOTHII B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, TMONYYEHHUS HOBBIX
MaTepHaJIOB C 3aIaHHBIMU CBOMCTBAMHU M Apyrux. M3ydenune Gpusnku BHOCUT OCHOBHOM BKJIAJ B
dbopMUpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00y4aromuxcs, B GOpMUpPOBaHUE YMEHUI
MPUMEHATh HAYYHBIA METOJ] MO3HAHUS TP BHITIOJTHEHUH UMU YU€OHBIX UCCIIEIOBAaHUMH.

B ocHoOBY Kkypca (pusuku 115 ypoBHS CpeHEro o0IIero o0pa3oBaHusl MOJIOKEH P UACH,
KOTOpPBIE MO’KHO pacCMaTPUBATh KaK MPUHITUIIBI €0 MIOCTPOCHHS.

Hoes yenocmuocmu. B COOTBETCTBUM € HEW KypC SBISIETCS TOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (DU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEW MaTepuai Kypca pU3uKu 00beTUHEH BOKPYT
busznueckux Teopuil. Bemymmm B Kypce sBIseTcss (OpPMHUpOBAHUE TMPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapuzayuu. EE peanuszaius mpeanoiaraeT UCIONIb30BaHHE TYMAHHUTAPHOTO
noTeHIMaNa (PU3NIECKON HAYKH, OCMBICIIEHUE CBS3U Pa3BUTHUS (QU3UKU C Pa3BUTHEM OOIIECTRBA,
a TaKKe ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraet 3HakoMCTBO € IIUPOKUM
KPYT'OM TEXHUYECKUX M TEXHOJIOTHYECKUX MPUIOKEHUN N3YUEHHBIX TEOPUN U 3aKOHOB.

Hoesn osxonocusayuu peaansyercs IOCPEACTBOM BBEIACHMS JJIEMEHTOB COAEpKaHMUs,
MOCBSIIEHHBIX JKOJIIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTHEM
TEXHUKH M TEXHOJIOTHH, a TaKKe 00CYKJIEHUs POOJIeM pariiOHAILHOTO TPUPOIOTIOIB30BAHMS 1
HKOJIOTHYECKOM Oe30MacHOCTH.



CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABISIOTCS  (pu3uUeckue Teopuu ((HOpMHUpPOBaHHME MPEIACTABICHUH O CTPYKType IOCTPOCHMS
¢usuueckoil Teopuu, poiau (YHIAMEHTAIbHBIX 3aKOHOB M TNPUHIMIIOB B COBPEMEHHBIX
IPEJCTAaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHH, AJIS ONUCAHMS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-1eTETbHOCTHBIN 10IX0/] B Kypce (DU3UKU pealln3yeTcs MPEexXIe BCEro 3a Cuér
OpraHu3alluy SKCIIEPUMEHTAILHON JIeATeNbHOCTH o0yJaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTopHEIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHCOK
YUEHHUYECKUX IPAaKTUYECKUX palboT. BelaeneHue B ykazaHHOM IepeuHe j1a0opaTOpHBIX padoT,
IPOBOAMMBIX JJII KOHTPOJS W OLEHKH, OCYLIECTBIISIETCS Y4YaCTHUKaMH 0O0pa30BaTENIbHOTO
npolecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAZCHUE OOYYAIONIMMHUCS YMEHUSMHU MPOBOJIUTH KOCBEHHBIE H3MEpPEHHUS,
UCCIICIOBAaHMUs 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAaHOBKY OIBITOB IO IPOBEPKE
IPEJJIOKEHHBIX TUIIOTES.
Bosnblioe BHUMaHue yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3ajad. Ilpu sTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIFOTCS 3a/1a4M C SIBHO 3alaHHON (PH3MUECKO MOETBIO,
HO3BOJISIOIINE NPUMEHATh HM3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna
Kypca, TaKk U UHTErpupys 3HaHUs U3 pa3HbIX pa3/esoB. [l KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE IpOTeKaHWs (U3NYECKUX SBJICHUH M NPOLECCOB B
OKpYXKaroIIel >KU3HHU, TpeOyromue BbIOOpa (PU3UUECKOW MOJCIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBum c¢ TpeboBanusimu  PI'OC COO Kk MarepuaabHO-TEXHHUUYECKOMY
obecrnieyeHn0 y4yeOHOro mporecca 0a30Bbli ypOBeHb Kypca (U3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs JTOJDKEH M3y4aTbCs B YCIOBUSAX INMPEIMETHOTO KaOWHeTa (DM3MKH WIN B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTeCTBEHHO-HAYUYHOro 1uKia. B xabunere
(bu3HUKH T0JKHO OBITH HEOOXO0MMOE 1a00paTOpHOE 00OPYAOBAHUE IS BHIIIOJTHEHUS YKa3aHHBIX
B TIporpamMme 1O (HU3UKE YUYEHHUUECKHUX TNPAKTUUYECKUX pPabOT U JI€MOHCTPAIIOHHOE
obopyoBaHue.
JleMoHCTpaMoHHOE 000pynoBaHHe (OPMHUPYETCS B COOTBETCTBUU C IMPHUHLUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00€CredrnBaeT MOCTAHOBKY MEPEUYHUCIEHHBIX B Iporpamme Io
¢u3uKe KIIOYEBBIX JEMOHCTpALMH ISl MCCIEJOBAHUS HU3y4yaeMbIX SIBJICHMH U IPOILIECCOB,
IMITUPUYECKUX U (PYHITaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.
JlaGopaTtopHoe 00OpyZOBaHUE AJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M OOecreyrBaeTcs B pacy€Te OJHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOEHBI HAa KOMIUIEKCHOM HCIIOJIb30BaHMM aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.
OCHOBHBIMU LEJIIMU U3YYEHUSI PU3UKU B 00111eM 00pa30BaHUHU SABIISIOTCS:
e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOYYaIOUIMXCAd K HAyYHOMY H3YYEHUIO
HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeEToJle TMO3HaHUd U (opMHUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYXKAIOUIUM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa W3Y4E€HHUS OCHOB CTPOCHUS
MaTepuy U pyHAaAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (QopmupoBaHue yMeHUN OOBSICHATH SIBJICHUSI C UCIIOJIb30BaHNEM (DPU3HUECKUX 3HAHUH U
HAyYHBIX JI0Ka3aTeIbCTB;



¢dbopmMHpoBaHUE TPEACTABICHUN O PO (PU3MKH I Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TCXHUKU U TEXHOJIOTHUH.

JlocTiokeHre 3TUX Iened o0ecreyrBaeTcsl pPelieHHeM CICAYIONIMX 3ajad B Ipolecce
U3YYeHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

npuoOpeTeHre cUCTeMbl 3HaHUN 00 o0mMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHsIX, BKIOUAs MEXAHUKY, MOJIEKYJISIPHYIO (PU3UKY, 3JIEKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKY 1 2IEMEHTHI aCTPOPHU3UKY;

dopMHpOBaHHE YMEHUH IPUMEHATh TEOPETUYECKUE 3HAaHUA JUIsl OOBSICHEHUS
Gu3nyecKkux SBIEHUM B MNpUpPOAe M JUIsl NPUHATUS IPAKTHUYECKHX pELICHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOCHME CIIOCOOOB pEIIEHUS pa3IMYHbIX 3aJad C SBHO 3aJaHHON (u3nyecKkoi
MOJIENIBIO, 3aJad, TMOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (hu3nyecKon
MO/JIEIU, aJIEKBATHOM YCIIOBUSM 3a/]1auH;

NOHMMaHuE (PU3MUYECKUX OCHOB M TPUHIUIIOB JIEHCTBUS TEXHUYECKUX YCTPOWCTB M
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJI4JICHUE METOJaMU CaMOCTOSITEJIbHOIO TUIAHUPOBAHUS M IPOBEAEHUS (PU3MUECKUX
SKCHEpPUMEHTOB, aHalIW3a W  UHTepHperauuu  UHPOpPMALUHU,  ONpeAeIeHUs
JIOCTOBEPHOCTH IMOJyYECHHOTO PE3yIbTaTa;

CO3/1aHUE YCJIOBUH /ISl pa3BUTHsI YMEHUI MPOEKTHO-UCCIIEA0BATEIbCKONW, TBOPUECKON
NeSITEbHOCTH.

Ha wsyuenue ¢usuxu (0a30BBIi ypOBEHBb) Ha YpOBHE cpenHero odmero oOpa3oBaHUS
otBoauTcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kiracce — 68 yacoB (2
yaca B HEJICIIO).

[Ipennaraemsliii B mporpamMmme 1o (pu3mKe nepeyeHb Ja00paTOPHBIX U MPAKTUIESCKUX pabOT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JIElTaeT BHIOOp MpOBEACHUS 1a0OpaTOpHBIX padoT u

OIIBITOB C y‘{éTOM HHANBUYAJIbHBIX 0coOeHHOCTEH 06yqa10u1nxc;1.



COJAEP/)KAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS
Ousuka — Hayka o npupoje. HayuHble MeToAbl MO3HaHUS OKpy»Karolero mupa. Poib
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MTO3HAHMS TPUPOIbI. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue (usnueckux siBjaeHuid u npoueccoB. Hayunsie runores3sl. Ousnueckue
3aKOHBI ¥ TeOpuH. | paHHUIIBI MPUMEHUMOCTH (PU3HUUECKUX 3aKOHOB. [I[puHIMIT COOTBETCTBUS.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HaydyHOW KapTUHBI MHUpa, B
IPAKTUYECKOMN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHanorosbie ¥ U(PPOBBIC U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHHe. OTHOCHTEIBHOCTh MEXaHW4YecKoro aBmxeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMeIleHuil u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsIMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NEPEMEILICHUS MATEPUAIIBHON TOUYKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO MaieHu .

KpuBonuneriHnoe nBuxeHue. J[IBH>keHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 10 MOAYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JUHEHHas ckopocTb. Ilepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckue yCTpPOWCTBA M IPAKTUYECKOE MPUMEHEHHUE: CHUJIOMETp, JIBHKCHHUE
CHApAJIOB, LICMTHBIE U PEMEHHBIC MEPEIayn.

Llemoncmpayuu

Mojenb cucTeMBbI OTCUETA, MILTFOCTPALUs KHHEMATUYECKUX XAPAKTEPUCTUK JBHKEHUS.

[TpeoOpa3zoBanre ABMKEHUI C UCTIOIH30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoenue nmxeHus Tena, OpomeHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOHOTO MaICHHUS.

Hanpasnenue ckopocTH NpH IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

N3yuenne HepaBHOMEPHOTO ABUKEHUS € LIEJIBIO ONPEAECICHUS MTHOBEHHON CKOPOCTH.

UccnenoBanne  COOTHOUIEHUS ~ MEXAY  NYTSAMH, NOPOWIECHHBIMHM  TEIOM  3a
[IOCJIEOBATEIIbHBIE PAaBHBIE NPOMEXYTKH BPEMEHHM IIPU PABHOYCKOPEHHOM JIBMKEHHHM C
Ha4yaJbHOU CKOPOCTHIO, PABHOU HYJIIO.

N3ydenune nBUKEHUS IapUKa B BI3KOM KUIKOCTH.

N3yuenune aBuxeHus Tena, OpOIIEeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunnun otHOcuTenbHOCTH ["anmies. [lepBoiit 3akoH HeroToHa. IHEpunanbHbIe CUCTEMBI
OTCYETA.

Macca Ttema. Cwmma. Ilpunmun cynepno3unmu cui. Btopoit 3akon HeroTona mist
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HproTOHA 1711 MarepraibHbIX TOYEK.



3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenune. Buabl Tpenust (mokosi, ckoyibkeHusi, kaueHnus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBIEeHUS
NP ABUKCHUU TeJla B KUJKOCTH WM rase.

[ToctynarensHoe U BpaliaTeabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tela.

MoOMEHT Ccubl OTHOCUTENIBHO OCH BpamieHus. [lnedo cumbl. YcnoBus paBHOBECHs
TBEPJIOTO TENA.

TexHudyeckue yCTpONCTBA W NPAKTUYECKOE MPUMEHEHHUE: MOAIIUITHUKY, JABUKCHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Llemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHue Macc B3aMMOJIEHCTBYIOIINX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CrioxeHue CHil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecusl TBEPAOTro Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3yuenue ABM>XeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3SHUKAIOMIMX B MPYXHUHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

HccnenoBanue yciioBUil paBHOBECHUS TBEPIOTO TeJa, UMEIOIIET0 OCh BpaIllCHUS.

Tema 3. 3akonwl coOXpanenus 6 MexaHuke

Nmiynbc MatepuanbHOM TOUKH (Teja), CUCTEMBbl MaTepUATBHBIX TOUYEK. MIMIynbe cHitbl 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITyJIbca. PeakTUBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunerndeckasi sHeprusi MaTepuaibHONH TOYkd. TeopemMa 00 W3MEHEHMHM KUHETUYECKOU
SHEPTUH.

[TorenuuanpHas sHeprus. [loreHnnanpHas sHEpTUs yIpyro AeGopMUpOBaHHON MPYKUHBL.
[ToTennmanpHast YHEPTUS Tea BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble W HEMOTEHIMANbHBIE CUJIbl. CBSI3b pabOTHl HEMOTEHIMATBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpOMCTBA M NPAKTHUYECKOE NMPUMEHEHHE: BOAOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexon mOTEHIIMATHHON YPHEPTHH B KHHETHYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3ydeHrne aOCONIOTHO HEYNPYroro yaapa ¢ TMOMOIIBI0 JBYX OJWHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3M pabOTHl CHUJIBI C W3MEHEHHEM MEXaHWYEeCKOW JHEpPruM Tella Ha
MpUMEpPE PACTHKEHUS PE3MHOBOTO JKT'yTa.



Pa3nes 3. MoJsiekyasipaasi pM3MKa M1 TePMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU M UX ONBITHOE 000CHOBaHHE.
bpoynosckoe naBuxkenue. Juddys3us. Xapaktep ABIKEHHS U B3aUMOJICHCTBUS YaCTHUIL
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUAKOCTEH M TBEPIBIX TeN M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoaumdecTBo BemiecTsa.
[TocTostnnast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usamepenue. lllkana remneparyp Llenbcusi.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
ujeanpHOro rasa. AOCONIOTHasg TemIiepaTypa Kak Mepa CpeqHell KHUHETHUYECKOH SHepruu
TEIUIOBOrO JBWKEHHMS 4actul ra3a. [llkama temneparyp KenbBuna. ['a30Bble 3aKOHBI.
VpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I paduueckoe nmpeacraBieHne H30MPOLECCOB: U30TEpMa,
u30Xxopa, nzodapa.

TexHu4yeckue ycTpoucTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JHUCKPETHOE CTPOCHME BemiecTBa, (oTorpaduu MOJIEKYI
OpPraHUYECKUX COETMHEHUI.

OmnbiTe! 10 AU(PY3UH KUAKOCTEHN U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACICTBHUA.

Monens, WUTIOCTpUPYIOLIAs IPUPOLY JaBICHUS ra3a Ha CTEHKH COoCy/a.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATe Ha OCHOBE H3MEpeHHHl 00bEéma
KOMHAThI, 1aBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXy lTapaMeTpaMu COCTOSIHUS pa3peKEHHOT0 Tasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMonnHaMuueckass cucTeMa. BHYTpeHHSs 3HEprus TEPMOAMHAMHYECKON CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHss sHeprus 0lHOATOMHOTO
UJCAIBHOTrO0 raza. Buasl Teruionepenadn: TEIIONPOBOAHOCTh, KOHBEKIUS, U3IyYeHHE. Y I€IbHas
TEII0EMKOCTH BellecTBa. KonyecTBo TEMIOTH IPU TEIUIONEpe1aye.

[Tonstue 00 ammaGatHoM mporecce. IlepBbril 3akoH TepMmoanHamuku. IlpumeHeHue
NEPBOI0 3aKOHA TEPMOAMHAMUKHU K H30MpolieccaM. ['papuueckast uHTepIpeTanus paboThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOGpaTuMoCTh POLIECCOB B IPUPOJIE.

TenoBeie MamuHbL. [IpuHIMIBL AeficTBUS TenaoBbIX MaluH. [IpeoOpa3oBaHust SHEPTUH B
TeroBbIX MamuHax. Koadduuuent nonesnoro aeiictus teruoBoi Mammubl. [ukin KapHo n
€ro KO3 QUIMEHT MOJIE3HOTO AEHCTBHSL. DKOJIOTHYECKHE MPOOIEMbI TEMNIOIHEPTETUKH.

TexHnueckue ycTpoicTBa M MPAKTUYECKOE IPUMEHEHHWE: JBUIATElIb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

H3MeHeHre BHYTpEHHEH HSHEpruu Tejla NMpU COBEPUICHUH pPAaOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TOJI JEHCTBHEM CXKaTOro BO3/yXa, HarpeBaHue s>(upa B JATyHHOH TpyOke myTéM
TpeHUsl (BUCOIEMOHCTPAIIHS).

M3MeHeHne BHYTpEHHEH SHEpruM (TeMIiepaTypsl) Teja Mpu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Monenu napoBoit TypOHMHBI, IBUTaTeNsi BHYTPEHHETO CrOPaHuUsl, PEaKTUBHOTO JIBUraTeJIsl.



Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3Mmepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3zoBanne u KoHjeHcanus. HMcmapenne u  kuneHue. AOCONOTHAasS U
OTHOCHUTEIIbHAS BIQKHOCTHh BO3/yXa. HachImeHHbIi map. Y aenbHas TeroTa mapooopa3oBaHusl.
3aBUCHUMOCTh TeMIIEpaTypbl KUIIEHUS OT JaBJICHHUS.

Teépmoe Teno. Kpucramnmaeckrne u amopdHbie Tena. AHH30TPOIUS CBOWCTB KPUCTAJLIOB.
Kunkue xpucramisl. CoBpeMeHHble Marepuaiibl. [lnaBneHue u Kpucramnuzauus. YelbHas
teruioTa aBneHus. Cyonmmanms.

YpaBHEeHUE TEIIOBOTO OanaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U IICHUXPOMETP,
KaJJOpUMETpP, TEXHOJOTHUU TMIOJIyY€HUS COBPEMEHHBIX MaTepuajgoB, B TOM  4HCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBIILIEHHBIX ITAPOB.

Kumnenve npu MOHM>KEHHOM JIaBJICHHH.

Crioco0bl U3MEpEHUs BIAKHOCTH.

Habmroenue HarpeBaHus U MIaBICHUS KPUCTAILTHYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenre OTHOCUTENHHON BIIAXKHOCTH BO3TyXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

Onextpuzauusi Ted. OJNEKTpUuYecKui 3apsana. JlBa BuJa dJIEKTPUUECKUX 3apsiJIOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS IEKTPUYECKOTO 3apsA/a.

B3aumoneiictBue 3apsimoB.  3akoH  Kymona. TodeuHslii  snekTpuyeckuid  3apsia.
Onekrpuueckoe nose. HanpsokéHHocTh anekTpuueckoro noss. IlpuHumn cynepnosunuun
ANEKTPUYECKUX MOJIeH. JINHNKM HaNPsy)KEHHOCTHU IEKTPUYECKOTO MOJIS.

PaGora cun osnextpocratuueckoro mosd. IloreHnuan. Pa3sHOCTh MOTEHLMANOB.
IIpOBOTHHUKY M IUDJIEKTPUKH B JIEKTPOCTATUYECKOM TT0JIe. JIM3IIeKTpUYecKasi IPOHUIAEMOCTb.

OnexTpoéMkocTs. KoHzneHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. OJHEprus
3apsKEHHOT0 KOHJIEHCAToPA.

TexHu4eckue yCTpOWCTBA M IMPAKTHUYECKOE IPUMEHEHHUE: JIJIEKTPOCKOI, JJIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpPOB, KOHAEHCATOp, KOMUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpoCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

B3anmopnencTBre HadIeKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3apsKEHHBIX TEll.

IIpoBOTHHUKY B AJIEKTPOCTATUYECKOM ITOJIE.

DneKTpocTaTHUecKast 3allnTa.

JIMPNEeKTpUKH B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCHUMOCTb  2JEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUIOIIAJM  IUIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHCATOoPA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue 21eKTpOoEMKOCTH KOHIEHCATOPA.



Tema 2. llocmosannwiit Inekmpuueckuil mok. Toku é paznuunvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYLIECTBOBAHHUS JIEKTPUUECKOro TOKa. MICTOYHMKH TOKa.
Cuna toka. [TocTossHHBII TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTka Lenu.

DneKTpuuecKoe COIIPOTUBIICHUE. VY nenbHoe COIIPOTHBIICHUE BELIECTBA.
[TocnenoBarenpHOE, MapauiesIbHOE, CMEMIAHHOE COEUHEHNE ITPOBOIHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTb 371€KTPUUYECKOTO TOKa.

DJIIEKTPOABUKYILAs CUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) 3niekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAs MPOBOJAUMOCTb TBEPABIX METAJUIOB. 3ABUCUMOCTh COIIPOTUBIICHHS] METAJLJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBomuuku. CoOCTBeHHass M TNPHUMECHAs NPOBOAMMOCTH IOJYIPOBOJIHUKOB.
CsoticTBa p—Nn-nepexona. [lonynpoBogHUKOBBIE TPHOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
Juccoranus. DIEKTPOIIN3.

DnexTpuueckuil Tok B razax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3ma.

TexHu4yeckue yCTpOMCTBA M MPAKTHUYECKOE TMPUMEHEHHE: aMIEPMETpP, BOJIBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIHHBIC
npuOOpbI, TEPMOMETP CONPOTUBJICHHS, BAKYYMHBIA IHOJ, TEPMHUCTOPHI U (OTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JUOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS] IWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, TUJIOIIATU
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

CMeliaHHOE COeTUHEHNE POBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMKYIIEH cuiibl. KopoTkoe 3amMblkaHH€ TalbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHET O CONPOTHUBIICHUSI.

3aBUCUMOCTh CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoli pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

W3ydeHre CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYHIEH CHIIBI  HCTOYHMKA TOKAa W €ro  BHYTPEHHETO
COINPOTUBIICHUS.

Habmroienue snektponusa.

Me:xnpeameTHblie CBS3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kilacce OCylIecTBISeTC C Y4ETOM
COJIEPXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTHKH, OWOJIOTHH, XWMHH,
reorpaduu ¥ TEXHOJOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO MO3HAHMSL:
sBIIEHUE, HAy4YHBIH (DakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
HKCIIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHHH, JuHeWHas QyHKOus, mnapadona,
runep6osa, ux rpaduKu U CBOWCTBA, TPUTOHOMETpUYECKUE (QYHKIIUU: CUHYC, KOCUHYC, TAHT€HC,
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KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXIAECTBO, BEKTOPbl M WX MPOEKIMH HAa OCHU
KOOPJIMHAT, CJI0KEHNE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKUBOM mpupoje, nudy3us, 0CMOC, TEII000OMEH
JKUBBIX OPraHU3MOB (BH/IbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJICKTPHUUECKHUE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, JKUAKOCTEH M Ta30B, JJIECKTPUUYECKHE
CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs IUCCOLUALINS, TaJbBAHUKA.

T'eocpaghus: BIAXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeodpa3oBaHKE IBHKEHUHN C HCIIOIb30BAHHEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIIUIHUKH, HCIOJb30BaHUE 3aKOHA COXPAHEHUS HMMIyJbca B TEXHHUKE (pakera,
BOJAOMET M JpYyrue), JBUTATEeNb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUHU TOJYYEHHUs] COBPEMEHHBIX MAaTepUajIoB, B TOM YHCIIE
HAaHOMATEepUAJIIOB, M  HAHOTEXHOJOTUM,  DJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
AJIEKTPOTIPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEP, AJICKTPOHATPEBATEIbHBIC MPUOOPHI,
3JIEKTPOOCBETUTEIbHBIC TPUOOPHI, TAIbBAHUKA.

11 KUIIACC

Pasznea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmpomMacHUMHAA UHOYKUUA

ITocrositHHbIE MarHuThHL. B3anMopelcTBHE NOCTOSHHBIX MAarHuTOB. MarHuTHoe IIOJIE.
Bekrop marauTHOM MHAYKIMU. [IpMHIMI Cylieprio3unuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAyKIMK. KapTiHa TUHUM MarHUTHON MHAYKLUU IOJIS IIOCTOSIHHBIX MArHUTOB.

MaruutHoe 1noJjie MpOBOAHMKA ¢ TOKOM. KapThHa JMHMI MHAYKIMHM MarHUTHOIO IOJIS
JUIMHHOTO IPSIMOIO NPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cwna Jlopenna, e€ MOAynbp W HampaBieHHe. JIBWKeHWE 3apsHKEHHOM YacTUIBI B
OJTHOPOJTHOM MarHUTHOM moJie. PaGora cuisl Jlopenua.

SIBneHne DIEKTPOMArHUTHOM MHAYKIMHM. [IOTOK BEKTOpa MarHUTHOW HHIYKLHH.
DNEeKTPOABUKYIIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe anexkTpuyeckoe mosie. DIEKTPOABMKYIIAas CHUJa HHAYKIUU B IPOBOJHHUKE,
JBUKYIIEMCS IIOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOABHIKYILASl CHJIa CAMOMHTYKIUH.

DHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M MpPaKTUYECKOE IMPUMEHEHHWE: IOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUTHl, MJIEKTPOIBUTaTEIb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, MHAYKLIMOHHAS 11€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHNE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM IOJIEM.

JIMHUM MHIYKIIMY MarHUTHOTO TIOJIS.

B3auMozeiicTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBieHME PNEKTPOMArHUTHOM MHIYKIIUH.
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IIpaBuno Jlenna.

3aBUCUMOCTb JEKTPOJBIDKYILEH CHIIBI MHAYKIMHA OT CKOPOCTU M3MEHEHHsS] MarHUTHOI'O
HOTOKA.

SIBeHue caMOUHAYKIUH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

M3yueHre MarHuTHOIO MOJISI KATYIIKU C TOKOM.

HccnenoBanue JeiCTBUSA OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBaHue sBIEHUS JIEKTPOMarHUTHON MHYKIIHU.

Pa3pean 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHusle Ko1ebanus

Konebarenbnas cucrema. CBoOOgHBIE MexaHHueckue Kojebanusa. [‘apmonuueckue
konebanus. Ilepmon, wactora, amrumryna W ¢asa konebanuil. IlpyKUHHBI MasTHUK.
MatemaTuyeckuii MasTHHUK. YpaBHEHHE TapMOHHUYECKUX KoseOanuil. [IpeBpaieHue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.

KoneGartenbubiii  kKOHTYp. CBOOOHBIE S3JIEKTPOMArHUTHBIE KOJEOAHUS B HICATHHOM
KOoeOaTeIbHOM KOHType. AHAJIOTUS MEXKAYy MEXaHWYSCKUMHU H  DJIEKTPOMArHUTHBIMHU
konebanusiMu. @opmyna TomcoHa. 3akoH cOXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTeIIbHOM
KOHTYDE.

[IpencraBienue o 3aTyxaromuX KojeOaHUAX. BhIHYyX/IeHHbIE MEXaHUYECKUE KOieOaHusl.
Pe3onanc. BeiHYXI€HHBIC 2JICKTPOMArHUTHBIC KOJICOaHNSI.

[lepemenHbiii TOk. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MMEPEMEHHOTO TOKa.
AMIUTUTYAHOE U JEHCTBYIOIIEE 3HAUCHUE CUJTBI TOKA U HAMIPSDKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya W MOTPEOICHUE SIEKTPUUECKON SHEPTHUU.
DKOJIOTUYECKHUE PHUCKH TIPU TPOU3BOACTBE dJeKTpodHepruu. KynpTypa wucnosib3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHudyeckne yCTpOMCTBA M MNPAKTUYECKOE IPHUMEHEHHUE: DJIEKTPUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUU 3JIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoseOaTenbHOM CUCTeMBI (IPYKUHHBIA MU MaTeMaTHYeCKHA
MasITHHK).

HaGnronenue 3aTyxarommx KojaeOaHuil.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJIEOAHUH.

Habmtoenue pesonanca.

CBOOOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

OcmumorpaMmbsl — (3aBUCUMOCTA  CHJIBI  TOKAa W HANpsDKEHUST OT BPEMEHM) s
AJIEKTPOMATrHUTHBIX KOJICOAHUM.

Pe3onanc mpu mociaeaoBaTebHOM COEAMHEHUN PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOHJICHCATOPA.

Mopenb TUHUY AIIEKTPOIEpEAAUN.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHOA MAJIBIX KOJIeOaHUI Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBanne NEpeMEHHOTO TOKa B LENM M3 MOCIEI0BATEIbHO COEIUHEHHBIX
KOHJICHCATOPa, KaTYIIKA U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUmMHble 80 IHbL
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MexaHuueckre BOJIHBI, yciI0BUs pacnpoctpaHenus. Ilepuoa. CkopocTs pacrpocTpaHeHUs
u januHa BoyHbL. [lomepeunble M mpojaonbHble BoOJHBL HWHTepdepeHmus u nudpakuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBI. YCJIOBHSI M3JIy4EHHUsS 3JEKTPOMAarHUTHBIX BOJIH. B3aumuas
opueHTanus BekTopoB E, B, V B anextpomarautHo#l BoiHe. CBOMCTBA 3IEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, IMpeJoOMJIeHHe, moysipu3anus, audpakuus, uarepdepenuns. CKOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 37meKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe 3JeKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIUIIBI paIuOCBA3HU U TEJIEBUACHU. Pagronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpeibl.

TexHu4eckue yCTpOWCTBAa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTUKA B TEXHUKE W MEAMIIMHE, pajap, paiuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6:mromieecs Teno Kak HCTOUHUK 3BYKa.

Habumronenne otpaxkeHus U IPEIOMIIEHUS! MEXaHUYECKUX BOJIH.

Habmtonenue nnrepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HAHC.

Habmioienue cBA3M TPOMKOCTH 3BYKa W BBICOTHI TOHAa C aMIUTUTYJOM M 4YacTOTOH
KOJICOAHUH.

HccnenoBaHnne CBOWCTB  AJEKTPOMAarHUTHBIX  BOJH:  OTpPaK€HUE, TMPEIOMIICHHE,
noJisipu3anys, tudpakuus, HHTepEpPCHITHS.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonnHeliHoe pacipoCcTpaHEeHUE CBETa B OAHOPOHOM cpefie.
JIyud cBera. TOYEUHBIM UCTOYHUK CBETA.

Otpakenue cBeTa. 3akoHbI OTpaxkeHHs cBeTa. [locTpoeHune Hu300pakeHUN B IJIOCKOM
3epKaie.

[Ipenomnenune cBera. 3aKkOHBI TMpEIOMIICHHUS CBeTa. AOCOJNIOTHBIM  TMOKa3aTesb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroa MOJHOTO BHYTPEHHETO
OTpaXKEHHUS.

Hucnepcus ceera. ClnoxxHbIi coctaB 6enoro cera. L{Ber.

Cobuparoniue M pacceuBarouiye JHUH3bL. ToHKas JuH3a. POKYyCHOE paccTOsSHUE U
ONTHYECKasl Cuiia TOHKOW NUH3BL. [locTpoeHne n300paxeHuii B COOMPArOIINX M PACCEUBAIOIINX
nuH3ax. QopMyIia TOHKOW JIMH3BL. Y BEJIMYECHHE, TaBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKOM ONITHUKH.

BonnoBas onrtuka. WHrepdepeninus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOII0/IEHUs MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CUH(]A3ZHBIX
KOTE€PEHTHBIX NCTOUYHHUKOB.

Hudpakmus  cBera. [udpakiuonnas pemérka. YciaoBue HAOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIPH Ma/IEHUH MOHOXPOMAaTUYECKOTO CBETa Ha IU(PPAKIIMOHHYIO PEIIETKY.

[lonsipuzanus ceera.

TexHuueckue ycTpoHCTBa W MpPaKTUYECKOE MPUMEHEHHE: OYKH, Jymna, (oToamnmapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIEeCKOI, BOJIOKOHHAs ONTUKA, JU(PaKIMOHHAS
pemeETKa, TOJISTPOUSI.

Jlemoncmpayuu
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[TpstMmonMHEHOE pacHpoCTpaHEHUE, OTpPaKEHHWE U TpeloMieHHe cBeTa. Onrtuueckue
IPUOOPHI.

[TomHOE BHYTpEHHEE OTpakeHne. MoJiellb CBETOBO/IA.

HccnenoBanue CBOMCTB M300payKCHHM B JIMH3aX.

Mopenu MUKpPOCKOIIA, TEIECKOIIA.

Hab6nronenue naTepdepeHIinm cBeTa.

Hab6monenue nudpakiuu cBera.

Habmronenue nucnepcuu cBera.

[TomydeHue CeKTpa ¢ TOMOIIBIO PU3MEI.

[Toryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

HaGmroienne nomnsipu3aiuy cBera.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

H3mepenue nmokasarens mpeIoMIICHHS CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTMH3AX.

HabGmronenue qucnepcuu certa.

Pa3nen 6. OcHOBBI crIeUAIBHON TEOPUHM OTHOCUTEJIBLHOCTH
['paHuLbl IPUMEHUMOCTH KJIACCHMYECKOW MeXaHuku. llocTynaTel cnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: WMHBAapPUAHTHOCTh MOIYJISI CKOPOCTM CBE€Ta B BaKyyme, [MPUHIUII
OTHOCHUTEJIbHOCTH DUHINTEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpAIIEHUE JAJIUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHULIBI.
CBs13b MaccChl ¢ PHEPTUEH U UMITYJILCOM PEISITUBUCTCKOMN YaCTUIIBI. DHEPTHS TTOKOSI.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul KGAHMOBOU ONMUKU

®oronsl. ®opmyna Ilnanka cBs3u dHEpPruu GOTOHA C €r0 YACTOTOW. DHEPrUusi U UMIYJIbC
dortoHa.

OtkpeiTue u wuccienoanue Goroadpdexra. Omnbitet A. I'. CromeroBa. 3aKoHBI
doroaddexra. YpaBHenue DitHmTeitHa 1 Gpororddexra. «KpacHast rpanuna» gorosdpexra.

Jasnenune cBera. OnwiTel [1. H. JIeGenera.

XUMHUUYECKOE IEMCTBUE CBETA.

TexHuueckue yCTpoOIICTBA M NpaKTHUECKOE NpUMEHEHHe: (POoTo3aeMeHT, (OTOAATUUK,
COJIHEeYHast 6aTapest, CBETOHO/.

Jlemoncmpayuu

®oTo3¢ ekt Ha ycTaHOBKE € IIMHKOBOM MIaCTHHOM.

UccnenoBanue 3akoHOB BHeHIHETo GoTorddexra.

Cseroguog.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnwiTel Pesepdopaa mo paccessauto o -wyactuil. [lmanerapHas
mojens atoMa. Iloctynatel bopa. Mznyyenue u nornomeHue GoTOHOB MpHU HEepexoje aToMa ¢
OIHOTO YpPOBHS SHEpruM Ha Jpyrod. Buasl crekTpoB. CHeKTp YpOBHEH SHEpruM aroMa
BOZIOpOAA.

BosHoBbIE cBoiicTBA yacTull. BonHbl ae bpoitnsa. KopnyckynsipHO-BOTHOBOW JTyaau3M.

CHoOHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHHUE.

TexHudeckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criekTpocKoI), 1a3ep, KBAHTOBbIM KOMIBIOTEP.
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Llemoncmpayuu

Moguens onsita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmroienue inHedvaThIX ClIeKTPOB U3JIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Hablntonenue nuneiyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTHI,  JIOKa3bIBAIOIIUE  CJIOKHOCTD CTpOCHUSI  sjipa. OTkpbITHE
panuoaktuBHOCTH. OnbIThl Pe3epdopnaa no onpesenennio coctaBa paaloakTUBHOTO U3ITy4EHUSI.
CsoticTBa anbda-, 6era-, raMma-u3IydcHus. BiusHue paguoakTHBHOCTH HA KUBBIC OpPTraHU3MBI.

OtkpbeiTHe TIpoTOHAa W HedTpoHa. Hykmonnas mopens siapa ['eitzenOepra—lBaHeHKO.
3apsin saapa. MaccoBoe yucio sjapa. M30Torsbl.

Anbda-pacniaa. DIeKTPOHHBIA W MO3UTPOHHBIN OeTa-pacnaa. ['amma-uznydeHue. 3aKoH
PaAMOAKTUBHOIO pacmaja.

DHeprus CBS3U HYKIIOHOB B sifpe. SnepHbie cuibl. JlegekT Macchl siapa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

Snepubiii  peaktop. TepmosmepHbii cuHTe3. I[IpoOiemMbl M TEPCIEKTUBBI  SICPHOM
AHEPTreTUKHU. DKOJOTUUECKUE ACTICKTHI SIEPHON SHEPTETHUKHU.

DneMeHTapHble yacTulibl. OTKPBITHE TO3UTPOHA.

Metoapl HaOMIOEHUS U PETUCTPAIIUHU HJIIEMEHTAPHBIX YaCTHII.

OyHaaMeHTalbHbIe B3aUMOIeHCTBUS. EquHCTBO (pr3nueckoil KapTHHBI MUpA.

TexHUYECKHE YCTPONCTBA M MPAKTHUYECKOE MPUMEHEHHE: JO3UMETp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHast bomoOa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB YacTHIl (10 TOTOBBIM (oTorpadusm).

Pa3nes 8. Ji1eMeHTBI ACTPOHOMHUM M ACTPOPU3UKH
Ortanbl pa3BUTUsS  acTpoHoMuu. llpukiiagHoe ¥ MHUPOBO33pPEHUECKOE 3HAYEHHE
ACTPOHOMHH.

Bun 3Bé€3anoro Heba. Co3Be3ausi, spKue 3BE3/bl, IIIAHETHI, X BUAUMOE JABHXKEHUE.

Conneunas cucrema.

Connue. ConneuyHast akTuBHOCTh. Mcrounuk sHeprun ConHuma u 3BE3A. 3BE3ABI, HMX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamMma «CHEKTpPalbHBIA KJIAaCC — CBETUMOCTBY». 3BE3MBI
[JIaBHOM TOCJEI0BaTeIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3N TJIaBHOU
NOCJIe0BaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. (COBpEeMEHHbBIE IPEACTABICHUSA O
MPOUCXO0KACHUH U BoJtoMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mneunsiii [1yts — Hamia "anaktuka. [lonoxxenne u neuxenue Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuky u kBazapel. YEpHBIE ABIPHI B SIpax TaJaKTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akon Xa66na. Paz6eranume ramaktuk. Teopus
Bbonsmioro B3peiBa. PennkroBoe n3nyyenue.

MacmtaOHas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus
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Habmionenust HeBOOPY>KEHHBIM TJ1a30M C MCIOJIB30BAaHHEM KOMITBIOTEPHBIX MPUIOKECHUN
JUIsl OIIpEJCIICHUS M0JI0KEHHsI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nosymapus 1 sipkue 3BE3/1bl.

Hab6nronenus B reneckon JIynsl, muiraner, Mieunoro [TyTu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMMHM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
THYECKOW cdepax NeATETbHOCTH 4YelOoBEeKa, pojlb M MecTo (U3MKM M acCTPOHOMHH B
COBPEMEHHOM HayyHOW KapTHMHE MHUpPA, pOJib (QU3MUECKOW Teopur B (HOPMHPOBAHUU
npecTaBiIeHu 0 (PU3NYECKON KapTHHE MUPa, MECTO (PM3UYECKOM KapTHHBI MUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAyUYHBIX IIPEJICTABICHUI O IPUpOJIE.

MesknpeamMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kilacce ocyuiecTBisieTcs ¢ Yy4€TOM
COJIepKATEIBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nonwsimusl, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
SBJICHUE, HaydHbIM (akr, rumoresa, (usznyeckas BeIMYUHA, 3aKOH, TEOpHs, HAONOJEHHE,
AKCIEPUMEHT, MOJIEIIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUN, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHHYC, TAaHT'€HC, KOTAHTE€HC, OCHOBHOE TPHTOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI M HX
IOPOEKIMY HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOJAHBIC 3JEMEHTapHBIX (DYyHKIIMIA,
IPU3HAKU 110J100MS TPEYTOJIbHUKOB, OIPEEIICHNE TUIOIIA U IUIOCKUX QUryp U 00bEMa Tel.

buonoeusn: snexrpuyeckue SBIEHUS B JKUBOM mHpupoje, KojeOaTelbHble IBM)KEHUS B
KUBOW TPHUPOJE, ONTUYECCKHE SBICHHS B >KMBOH NPHUpPOJE, ACUCTBUE paJMAllUN HA >KUBBIC
OpIaHU3MBI.

Xumusi: CTpOEHHE aTOMOB U MOJIEKYN, KpUCTaJLIMYecKash CTPYKTypa TBEPIABIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghus: MarHUTHBIE TOJIIOCA 3€MJIH, 3aJIEKH MAarHUTHBIX pyJ, (poTOoChEMKA 3eMHOI
MOBEPXHOCTH, MPEJICKA3aHUE 3eMIIETPSICCHUH.

Texnonoeus: MTMHUM DJIEKTpOIIEpeiad, T€HEpaToOp MEPEMEHHOr0 TOKa, 3JIEKTPOBUTATEb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIHN armapar, BOJIOKOHHAsI OTITHKA, COJTHEYHas OaTapest.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenue yuebHOro mpeamera «®dusnka» Ha ypOBHE CpeaHEro oOmiero oOpa3oBaHUS
(0a30BBIi  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTHDKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
MCTAIIPEAMCTHBIX U MPECAMCTHBIX 06paSOBaT€HBHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHHS yueOHOro mpeamera «DHU3MKa» JOJDKHBI OTPAXKaTh
TOTOBHOCTb M CHOCOOHOCTH OOYHaIoIUXCsl PyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIUEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAIMi, TO3UTHBHBIX BHYTPCHHHX
yOeXJAeHUI, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM LIEHHOCTSIM  POCCHIICKOr0  OOIIecTBa,
pacimpeHue KU3HEHHOTO OIBITAa M ONbITa JEATEIFHOCTH B IMPOLECCE Pean3allii OCHOBHBIX
HAIpPaBJIEHUN BOCIIUTATEIBHOMN 1€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBA;

NPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKMX T'YMAHUCTHUECKUX M JAEMOKPATHUYECKHX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B HHTEpEcax TIpakJaHCKOTO OOIIECTBa,
y4acTBOBATh B CAMOYIPABJICHUN B 00pa30BaTEIbHON OpraHU3alHu;

YMEHHE B3aUMOJICWCTBOBATh C COIMAIBHBIMH HWHCTHUTYTAaMH B COOTBETCTBUU C HX
(GYHKIUSAMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTapPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NATPHOTHYECKOTO BOCITUTAHUS

c(hOpMHUPOBAHHOCTH POCCUIMCKON TPaTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKHX
yu€HBIX B 007acTU (GU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTh OIICHWBATh CHTYAlMIO M MPUHUMATh OCO3HAHHBIE PEUICHUs, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B IEATEIHLHOCTH YY4EHOTO;

OCO3HAHHE JIMYHOTO BKJIAJIa B TIOCTPOEHUE YCTOHYMBOTO Oy TyIIero;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIOYAsk AICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢du3nyeckoil Hayke;

5) Tpy10BOT0 BOCIIUTAHUS:

UHTEpEeC K pa3nuuHbiM chepaM MpodecCHOHATBHOW JesITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOWM W TEXHUKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIM BBIOOP Oymymiein
npodeccun 1 peaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIaHBI,

TOTOBHOCTh M CITOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUH BCEU KHU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHPOBAHHOCTh HKOJIOTHYECKOM KYJIbTYphl, OCO3HaHHME TIJI00AJILHOTO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;

IUIAaHUPOBAaHUE M OCYLIECTBIICHHE JIEHCTBHI B OKpY’Kalolled cpele Ha OCHOBE 3HAHUS
1eJIel YCTOMYMBOTO PA3BUTHSI YETIOBEYECTBA;
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pacuiMpeHre OmbITa JeATENbHOCTH 9SKOJIOIMYECKOM HAalpaBICHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAaHUH 10 PU3MKe;

7) IEHHOCTH HAYYHOTr'0 MO3HAHNS:

C(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHUE IIEHHOCTH HAyYHOH JEeSTeIIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YUCHHS (DU3UKH
OCYILECTBIISATh MMPOCKTHYIO U UCCIIEIOBATEIBCKYIO JESTEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS
Ba3oBble JJornueckue aeiicTBuA:

CaMOCTOSITENILHO (POPMYITHpPOBaTh M aAKTYyallU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEICIIATH IEJIH JeATSIIbHOCTH, 33]IaBaTh MapaMeTPhl M KPUTSPUH UX JTOCTHIKCHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPHBACMBIX (PU3NUYCCKUX SBICHUSX;

pa3pabarTbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
U HEMaTePUAIIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATCIBHOCTH, OIEHUBATH COOTBETCTBUE PE3YJITATOB IIEIISIM,
OIICHMBATh PUCKH MOCJICICTBUN ACSITSIbHOCTH;

KOOPJIMHHUPOBATh ¥ BBIIOJIHATH pPadOTy B YCJIOBHSX pPEATbHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOT'O B3aUMOICHCTBHS;

pa3BHBaTh KPEATHUBHOE MBIIINICHUE TIPY PEIICHUH KU3HCHHBIX TTPOOIIeM.

Ba3oBble ucciieqoBaTeIbCKHeE AeHCTBUS .

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMU TOHSATHSIMH W METOAaMu (pu3mdecKoi
HAYKU;

BJIQJICTh HABBIKAMHU y4eOHO-UCCIICIOBATEIBLCKON M MPOCKTHOW JESITEITHLHOCTH B 001acTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOOB PEICHH 3a1a4
(U3HYECKOTO COACPKAHUS, MPUMEHEHHIO Pa3IMIHBIX METOJIOB TIO3HAHHSI,

BJIQJIETh BHUJAMHU JIEATEIBHOCTH MO TMOJYYSHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAINH,
MpeoOpa3oBaHNI0O M TPHUMEHCHUIO B PA3IMYHBIX YYeOHBIX CHUTyalHsX, B TOM 4YHUCIE IpH
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TIPUIMHHO-CIICJICTBCHHBIC CBSI3M W aKTyaJIM3MPOBaTh 3ajady, BBIJABUTATH
TUNOTe3y €€ pelleHHs, HaXxOAUTh AapTryMEHTHI [JIs JO0Ka3aTelbCTBA CBOMX YTBEPXKIACHUU,
3a/1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHS;

aQHAIM3UPOBATh TOJMYy4YEHHBbIE B XOJE€ peUIeHHS 3a7aud pPe3yiabTaThbl, KPUTHUECKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (popMynHpoOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BATEIbHOW AEATEIHHOCTH, B
TOM YHUCJIC TIPU U3yYCHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETh MMePEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHYECKYIO 00JIaCTh KU3HEICITSILHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE WJICH, IPEJIaraTh OPUTHHAIBHBIC ITOAXO/IbI ¥ PEIICHHS,

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.

Pabora ¢ undopmaumeii:

BJIQ/IETh HABBIKAMU TOTy4YeHHUS WHMOpMAIUU (PUINYECKOTO COJIEPKaHUSI U3 MCTOUHUKOB
pa3HbIX THIIOB, CaMOCTOSTEIBHO OCYIISCTBIISATh IIOWCK, aHAIW3, CHUCTEMATH3AlMI0 U
WHTEPIPETANNIO HHPOPMAIINH Pa3IMYHbBIX BUJOB U (HOPM MpeICTaBICHHS;
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OLIGHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCTIONIb30BAaTh CPENCTBA WH(POPMAIMOHHBIX M KOMMYHHMKALMOHHBIX TEXHOJOTHH B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JIIOI[CHI/ICM
TpeOOBaHM SPrOHOMHUKH, TEXHUKH 0€30MaCHOCTH, THTHEHBI, PeCypcoCcOepekeH s, IPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOM 0€301acHOCTH;

CO37aBaTh TEKCTHl (DPU3MYECKOTO COJNEpXKAaHUS B pa3IM4HBIX (opmarax ¢ ydérom
Ha3HAueHUs MWHPOPMALMU U LEJIEBOM ayAWTOpUH, BBIOMpAs ONTUMAIBHYIO  (GOpMY
IPE/ICTaBICHNS U BU3YATH3ALUH.

KoMMmyHHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISATh OOIIEHNE HAa YpOoKaX (DM3UKH M BO BHE-YPOUHOU JIEATEIbHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIUKTHBIX CUTYAIl U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHANBUAYAILHON pabOTHI,

BBHIOMPATh TEMATUKy U METOJbl COBMECTHBIX JEHCTBUM C Y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T0 WieHa KOJUIEKTHBA;

MPUHUMATh LIEJIHM COBMECTHOW JESTEIbHOCTH, OpPraHU30BbIBATH W KOOPAWHHUPOBATH
JEUCTBUSA 10 €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUHM, PACIpPElNesATh POJIM C Yy4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3y/bTaThl COBMECTHON pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXAOT0 YYaCTHHKA KOMaHIbl B OOIIUI pe3ylbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTh HOBbIE MPOEKTHI, OLIEHUBATh HMJIEH C IMO3UIMHU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTyalUsX,
MPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, OBITh MHUIIUATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSTENIbHO COCTABJISITh IUIAH PEIICHUs] PacYETHBIX M KaueCTBEHHBIX 3aj]ad, IJIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl ¢ YYETOM HUMEIOUIMXCS PECYpCcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;
pacupsaTh paMK1 y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOUYTCHUN;
JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHuE;
OIICHUBATDH MPUOOPETEHHBIN OIIBIT;
croco6cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO DJPYAULIUUA B 00NacCTH (PU3UKH,
MOCTOSTHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEJJIEKT:
JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JIE€ATEIHLHOCTH, OIICHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;
BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
Y MBICIIUTENbHBIX MPOIIECCOB, UX PE3YJITATOB U OCHOBAHUMN;
MCIIOJIb30BaTh NPUEMBI pedIeKCUU JIJIsl OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PELICHMUS;
YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHIXKEHUIO;
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IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporecce OCTHX EHHS TUYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS MTPOrPaMMBI 110 (PU3UKE IS
YPOBHSI cpeAHero oluiero oopa3oBaHus y oOydaroIIUXCsl COBEPUICHCTBYETCS SMOIMOHAIbHBIN
MHTEJUICKT, MPEAINOoaralouuii coOpMHUPOBAHHOCTS:

CaMOCO3HaHUsl, BKJIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTH HANPaBJICHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETyJIMPOBAHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh AaJaNTHPOBATHCA K SMOLMOHAIbHBIM
W3MEHEHUSM U MPOSBISATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHE! MOTHBAlMM, BKJIIOYAIOIIEW CTPEMIIEHHE K JOCTUKEHMIO LEIU U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHM, BKJIIOYAIOUIEH CIIOCOOHOCTh MOHHMMATh 3MOLIMOHAIBHOE COCTOSHUE JPYIHX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOILIECHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COLIMAIBHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BBICTPAWBaTh OTHOMICHUS C IPYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTh KOHPIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenust B 10 Kiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpaxarb chOPMHUPOBAHHOCTD y O0YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3MKU B (OPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

YUUTBHIBaTh TPAHUIbl NPUMEHEHUS W3YYEHHBIX (PU3NYECKUX MOJeNel: MaTephalibHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPJOE TEJIO, WACANbHBIM Tra3, MoJenu
CTPOEHHMsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYEUHBIM AIEKTPUUECKUM 3aps]l IPU pELICHUU
bu3nueckux 3anay;

pacrio3HaBaTh (U3MYECKUE SIBIIEHUS (MPOILIECCh) M OOBSACHATh MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEPHOE M PpAaBHOYCKOPEHHOE NPSIMOJIMHEMHOE IBUKEHHE, CBOOOAHOE MaJeHHE Tel,
JBIDKEHUE 110 OKPYXHOCTH, WHEpLUs, B3auMojaeucTBue Tei, anddysus, OpoyHOBCKoOe
JBUKEHHUE, CTPOCHHUE XKUAKOCTEW M TBEPABIX TEJl, U3MEHEHHE 00bEMa Tel MpH HarpeBaHuU
(oxJaKJIeHUHN ), TEIJIOBOE paBHOBECHE, UCIapeHNe, KOHACH CAIMs, TUIaBJIeHNne, KpUCTaJUIU3aLus,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, IOBBIIICHUE AABJICHUS Ia3a IIPU €r0 HAarpeBAHUM B 3aKPBITOM
coCyle, CBA3b MEXIYy IapaMeTpaMU COCTOSHUSA Ta3a B H3O0NpOLEeccax, DJIEKTpU3alus Tell,
B3aUMO/ICVICTBUE 3apsI0B;

OIKCBHIBATh MEXAaHUYECKOE JIBUKECHUE, MCIIOJB3Ys (PU3UYECKUE BEJIWYMHBI: KOOPIUHATA,
IyTh, MEPEMEIIECHNE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHJIa, UMITYJIbC Tejaa, KWHETHYeCKas
SHEprus, MOTEHIMaJbHAs SHEPrHs, MeXaHWdeckas paboTa, MeXaHHYecKas MOIIHOCThb; HpHU
ONHMCAHWM TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003HAUEHHSI U €JMHUIIBI, HAXOJUTH (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IPYTUMU BEJIUYUHAMU;

ONMCHIBATh HM3YYEHHBIE TEIUIOBBIE CBOICTBA TEJ U TEIUIOBBIE SIBICHUS, HCIOJbB3YS
¢dbusznueckue BEIMYMHBI: JaBIIEHUWE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XAOTUYECKOT0 JIBUJKEHUS MOJIEKYJ, CPEJHEKBAaApaTU4YHAas CKOPOCTb MOJIEKYJ, KOJWYECTBO
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TEIUIOTHI, BHYTPEHHSS SHEPrus, padora rasza, KOd(pQUIMEHT IOJIE3HOTO JIEHCTBHS TEIIOBOTO
JIBUTATENIsA; IPU ONUCAHUM NTPABUIIBHO TPAKTOBATh (PU3MUYECKUM CMBICI UCIIOIb3YEMbIX BEIUYMH,
uX OOO3HAYCHHMS W EIMHMIBI, HAXOTUTHb (OPMYJBI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEJIMUMHAM;

ONMCHIBATh HU3YYEHHbIE JJIEKTPUUECKHUE CBOMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mporecchl), UCMONIb3Ysl (PU3NUECKUE BEITUUMHBL AJIEKTPUUYECKUM 3apsijl, 3JIEKTpUYEcKoe IOJIe,
HAnpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PAa3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI MCIIOJIB3YEMbIX BEIMYUH, UX OOO3HAUYEHUS M EIUHMILIBI,
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BEITHUYNHAMU;

aHAJIM3UPOBaTh (PU3MUYECKHE MPOLECCHl U SBIEHUS, UCIOJB3Ys (DU3MUECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarorenus, |, |l u Il 3akonsr HeloToHa, 3aKkOoH coxpaHeHus
MEXaHUYECKOM PHEPIUH, 3aKOH COXPAHEHUS MMITYJIbCa, IPUHIMII CYNEpIO3ULMH CHUJI, TPUHLIUI
paBHOIIPABUsl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUUYECKYIO TEOPUIO CTPOEHHUS
BEIIIECTBA, Ia30BbI€ 3aKOHBI, CBA3b CPEJHEH KUHETHYECKOW SHEpruM TEIJIOBOIO JBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MEepBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHUS
JJIEKTPUUECKOro 3apsia, 3akoH KylloHa, mpu 3TOM pa3inuyarh CIOBECHYI (OPMYIMPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BHIPAKEHUE U YCIIOBUS (TpaHULlbl, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIUIIBI ICHCTBHSI MAIIMH, IPUOOPOB U TEXHUUECKUX YCTPOMCTB;
pa3auyaTh yCIOBUS UX O€30M1aCHOTO UCIOIb30BaHMUS B IIOBCETHEBHOM KU3HU;

BBINOJIHATh SKCIEPUMEHTHI 110 HCCIIEAOBAHUIO (DU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOJIb30BAHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHUH, Tpu O3TOM  (POPMYITHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIHEpUMEHTa, CcoOMpaThb YCTaHOBKY M3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOJKI;

OCYILECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (PU3UUYECKUX BEJIWYMH, INPH ITOM
BbIOMpaTh ONTUMANbHBI CHOCOO H3MEpPEHUs U MCHOJIb30BaTh HM3BECTHBIE METOJbl OLEHKU
HOTPEIIHOCTEN U3MEPEHMIA;

UCCJIEIOBaTh 3aBUCUMOCTH MEXIYy (PU3NYECKUMH BEIMYMHAMU C HCIHOJb30BaHUEM
OpSAMBIX HW3MEPEHUil, MpH STOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHpPOBaTh pE3yJbTaThl
MOJIyUEHHOHM 3aBUCUMOCTH (PU3WYECKUX BEJIWYHH B BUJE TAaOIUIl U rpadUKOB, J1€1aTh BBIBOIbI
10 pe3yJIbTaTaM MCCIIEN0BaHNUS;

coOnrofarh mnpaBuia O€30IaCHOrO TpyAa IMPU MPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEeI0BAaTEIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U JIaDOpaTOPHOTO 000PYAOBAHMUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIOJIb3Ys
¢bu3nyeckue 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4i BbIOUpATh (PU3MUECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
IPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MTOJIyY€HHOT0 3HAaU€HUS (PU3NUECKON BEIHUNHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LEMOYKY
paccyXJIeHH ¢ OMOpoi Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCMOJb30BaTh MpPH pPELIeHMH Y4YeOHBIX 3aJady COBPEMEHHble HH(OpMAIOHHBIE
TEXHOJIOTHUH JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPHpPETAUU U MpeICTaBiIeHUs] ydeOHOU u
HAYYHO-TIOMYJISIPHONH HMH(OpMAIUM, MOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHAJIM3UPOBATh MOJIyYaeMyro HH(OpMaIINIO;

NPUBOUTH MPUMEPHI BKJIaJa POCCUICKUX M 3apyOEKHBIX YUEHBIX-(HU3MKOB B pa3BUTHE
HayKH, 00bICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTOJIb30BaTh TEOPETHUECKUE 3HAHUSA TNO (HU3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrnieueHns 6€30MacHOCTH MpU o0pallleHUuH ¢ MPUOOpaMH U TEXHUUECKUMHU yCTPOUCTBAMU, ISt
COXpPaHEHHMs 3]I0POBbsI U COOIIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpene;
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paboTaTh B TpYIIE C BHIIOIHEHUEM PA3IHMYHBIX COIMAIBHBIX POJICH, IUIAHUPOBATh padoTy
TpYONbl, palMOHaIbHO pacHpeneNsTh OOS3aHHOCTM U IJIAHUPOBATh JIEATENbHOCTh B
HECTaHJAPTHBIX CUTYaLUsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JIOr0 M3 YYaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.

K konmy oOyuenust B 11 Kiacce npeaMeTHbIe pe3yiIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI
oTpaxkatb cHOPMHUPOBAHHOCTh y OOYUAIOIIUXCS YMEHUH:

JIEMOHCTPUPOBATh HA MpPUMEpaxX pojib U MecTO (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
HAy4YHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU M TEXHOJOTHil, B IPAKTHUECKOI
JeSITeILHOCTH JIF0/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

VUUTHIBATh TPAHUIBl TPUMEHEHUS M3YyYEHHBIX (PU3MYECKHX MOJeNiel: TOYECUHBIH
NIEKTPUYECKUI 3apsil, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJEpHAs MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si/[pa MPH pelieHrnr GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3MYECKHUE SBJICHUS (IIPOIECChl) U OOBACHATH MX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAaHTOBOHM (DU3HKU: dJEKTpUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHAYKINS, JACWCTBUE MAarHUTHOTO TOJIA Ha MPOBOAHHK C TOKOM U JBWXKYIIUICS 3apn,
AIIEKTPOMArHUTHBIE KOJICOAHUSI U BOJIHBI, IPSIMOJIMHEHHOE PacpOCTpaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, HHTepdepeHuus, audpakuus U TMOJSIPU3ALUS CBETa, JUCIEPCUsi CBeTa,
doroanekrpudeckuit 3¢ dekt (porodddekr), CBeTOBOES aBleHNE, BOZHUKHOBEHUE JTUHEHYATOTO
CIIEKTpa aToMa BOJI0pO/Ia, €CTECTBEHHAsl U MICKYCCTBEHHAs PaIOaKTUBHOCTD;

ONMCHIBATh M3YUYCHHBIE CBOWCTBA BEIECTBA (DJIEKTPUUECKHUE, MATHUTHBIEC, ONTHYECKHE,
ANEKTPUUYECKYIO MMPOBOJUMOCTh PA3IUYHBIX CPEN) U JICKTPOMArHUTHBIE SBIECHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: DIIEKTPUUYECKUH 3apsii, CHJIAa TOKA, JJIEKTPHUECKOE
HaNpPsDKEHUE, SJIEKTPUYECKOE COMTPOTUBIICHUE, PA3HOCTh MOTEHIIMANIOB, SJIEKTPOABUKYIIIAs CUIA,
paboTa TOKa, MHAYKIMS MarHuTHOro mojs, cuwia Ammnepa, cuwia JlopeHua, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUsl DJIEKTPUYECKOT0 M MAarHUTHOTO IMOJIEH, MEepUoJ M 4YacToTa KojeOaHuW B
KoJ1e0aTeJIbHOM KOHTYpE, 3aps] U CHjla TOKa B MPOLECCe TapMOHMUYECKUX AJIEKTPOMAarHUTHBIX
KosiebaHul, (OKYCHOE pacCTOSIHUE M ONTHYEeCKas CWia JIMH3BI, MPU ONHCAHUU MPaBUIBHO
TpPaKTOBaTh (PU3NYECKUI CMBICH MCIONb3YEMbIX BEJIWYMH, MX OOO3HAUECHHUS U EIUHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETMUMHY C JPYTUMH BETUUYNHAMM;

ONKCHIBaTh M3yYCHHBbIE KBAHTOBBIE SBJICHHMS W TIPOLECCHI, HCIONB3Ys (U3HUECKHE
BEJIMYMHBI: CKOPOCTH AJIEKTPOMAarHMUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIyJabC (OTOHA, IMEPUOJ MOJypacmaaa, SHEPrus CBSI3M ATOMHBIX SAep, NpU ONHMCAHUU
NOPaBUIbHO TPAKTOBaTh (PU3UYECKUN CMBICI MCIIOJB3YEMbIX BEJIUYMH, MX OO0O3HAuYeHUs u
€AMHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE JAaHHYIO (PU3MUECKYIO BEIMUYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIISTH 3HaUeHUE (PU3MUECKON BEIUYHHBI;

AHAIN3UPOBATh (U3NYECKUE TMPOIECCHl M SBJICHUS, UCHOIb3Ys (PU3NYECKHE 3aKOHBI U
OpPUHLMIBL 3akoH OMa, 3aKOHBI TIOCIENOBAaTENbHOIO W MAPAJIEIBHOIO  COCIUHEHUS
IIPOBOJHUKOB, 3akOH JDKoyms—JIeHnma, 3akOH JJIEKTPOMAarHUTHOM  MHIAYKLWH, 3aKOH
IPSIMOJIMHEMHOIO pacHpOCTPAHEHUsI CBETA, 3aKOHBI OTPaKEHMs CBETA, 3aKOHBI IPEIOMIICHUS
CBeTa, ypaBHeHHME OWHImTEHHa 11 Qorodrddexra, 3aKOH COXPaHEHHs] HHEPTUU, 3aKOH
COXpPaHEHMsI MMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUECKOTrO 3apsia, 3aKOH COXPAaHEHUS
MaccoBOI'0 4YHcla, MOCTyJaThl bopa, 3aKOH paanOakTUBHOrO pacmaja, MpH 3TOM pa3Iuvarh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BbIPRKEHUE W YCIIOBHs (TpaHHUIIBL,
00JyacT) IPUMEHUMOCTH;

OIpPEAEIATh HAIlpaBJICHUE BEKTOPA MHAYKLIUU MAarHUTHOTO IOJS IPOBOJAHHMKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

CTPOUTH M OIHMCHIBATh N300pakeHNEe, CO3/1aBaEMOE TNIOCKHM 3€pKaioM, TOHKOH JIMH301;
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BBINOJIHATh SKCIEPUMEHTHI IO HWCCICAOBAHMIO (DU3MUYECKUX SBJICHUH U TPOLIECCOB C
UCMOJIb30BAaHUEM HPAMBIX M KOCBEHHBIX HW3MEpEHUH: Impu 3ToM  (OpMYIHPOBATH
npobiemy/3agady M THUIOTE3y Y4eOHOro OKCIEpUMEHTa, coOupaThb YCTAHOBKY U3
IPEJI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOABI;

OCYIIECTBIISATh MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UYECKUX BEJIWYHMH, IMPH STOM
BbIOMpPATh ONTHUMAJbHBII CIIOCOO M3MEPEHUs M HUCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
MIOTPELIHOCTEW U3MEPEHU;

UCCIIEI0BATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM IIPSIMBIX U3MEPEHUIL:
P 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBaTh PE3yNbTaThl MOJYYEHHOH 3aBHCUMOCTH
(Gu3nyeckux BEIMYMH B BHUJE TaOMUIl W TpaduKOB, [AenaTh BBIBOABI 10 pe3yiabTaTaM
UCCIIEJOBAHNS;

coOuoiaTh IpaBuia O€30MaCHOro TpyJa MpU IMPOBEICHUM HCCIEI0BaHMM B paMKax
y4eOHOrO SKCHEPHMEHTa, Yy4eOHO-HCCIENOBATEIbCKOM U  MPOEKTHOW JESATEIbHOCTH €
UCIOJIb30BAaHUEM U3MEPUTENIbHBIX YCTPOMCTB U J1aOOPaTOPHOIo 000pYyA0BaHUS;

pemath pacu€THble 3aJayd C SBHO 33JaHHOM (PU3MYECKON MOJIENbI0, HUCIOJb3Ys
¢du3nyeckre 3aKOHbl M IPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 337a4M BIOUpPATh (PU3HUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIC IS €€ pEelIeHHS,
IPOBOJUTH PACUEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUecKoi BEIMUHHBI,

pelmaTh KadyeCTBEHHBIC 3a/laud: BBICTPAMBATh JIOTUYECKH HENPOTUBOPEUMBYIO LIETIOYKY
paccyXIeHUI ¢ ONOpOi Ha N3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SABICHMUS;

UCTIONB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHHUS, MHTEPIPETALMN U TNPEACTaBICHUS Y4eOHOH U
HAYYHO-TIOMYJIIPHONW HMH(OpMAIUKM, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHaAJIM3UPOBATh M10JIy4aeMyto HH(POPMALUIO;

OOBSACHATH NPUHLIMIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMUCTB, pa3inyaTh
yCIIOBHS UX 0€30M1aCHOI0 MCIIOJIb30BAaHUS B [IOBCETHEBHOM JKU3HU;

IPUBOJUTH NMPUMEPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BAaTh TEOPETHUECKWE 3HAHHUA MO0 (U3UKE B TIOBCEAHEBHOW KU3HMU JUIs
oOecrieyeHns 6€30MaCHOCTH MPHU OOpaIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, IS
COXPaHEHMsI 3/I0POBbsI U COOJIIOJICHHUS HOPM DKOJIOTHYECKOT0 ITOBEICHUS B OKPYXKAIOIIEH cpelie;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJIeH, IUIAHUPOBATh padoTy
IpyNIbl, palMOHAJIbHO pacHpeleNsiTh OOf3aHHOCTH U IJIAHUPOBATh JESATEIBHOCTh B
HECTaHJAPTHBIX CUTYallUAX, aJ€KBATHO OLICHMBATH BKJIAJ Ka)KIOTO U3 YYACTHUKOB IPYIIBLI B
peleHre paccMaTpUBaeMOM POOIEMBI.



n/n

Pa3

11

23

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

dusnka u MCETOJAbI
HAayY4YHOI'O ITIO3HAHUMA

Koan4yecTBO 4acos

KoHTpoJibHbIE
padoThI

IIpakTH4eckue

Bcero
padoThI

nea 1. DU3UKA U METOAbI HAYYHOI'O IO3HAHMUSA

JIeKTPOHHBbIE
(uudpossbie)
oOpa3oBaTejibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

JlesiTeIbHOCTD yUUTe sl
¢ yueToM padoueii
NpPOrpaMMbl
BOCIIUTAHUS

[ToOyxienue
oOyJaromuxcsi co0I0aaTh
Ha YpPOKe OOILIEHpUHATHIE

HOPMBI [TOBEJICHMUS,
mpaBuja  OOLIEHUS  CO
CTapIIUMU
(memarornuecKuMu
pabOTHUKaMHN) u
CBEPCTHHKAMH
(oOygarormumucs),
MPUHIIUIIBI yaeOHOH
JACITUILIAHEI u
CaMOOpPraHU3aIlNN;

MIPUBJICYCHIEC BHUMAHHUS
0o0ydJaronmxcs K
[IEHHOCTHOMY acCIIeKTy
HA3y4aeMBIX Ha YpOKax
SIBIIGHUH, OpTaHU3alIUS UX
paboThI ¢ MoayyaeMoin Ha
YpOKE COIMaIbHO
3HAYUMOU HH(popMaIuen
— MHUIUUPOBAHUC €C
00CyXIeHMS,



https://m.edsoo.ru/7f41bf72
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BBICKA3bIBaHHS
00y4JarOIHUMUCS CBOETO
MHEHHUS I10 €€ MTOBOJY,
BBIPAOOTKH CBOETO K HEl
OTHOUICHUS.

Hroro no pasneny

Pa3zpgen 2. MEXAHUKA

bubmuoreka [JOK
2.1 Kunemaruka https://m.edsoo0.ru/7f41bf72
bubmuoreka [JOK
2.2 Hunamuia https://m.edsoo0.ru/7f41bf72
23 3aKOHBI COXpPAHEHUS B 1 bubnmnoreka [JOK

MEXaHUKE

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

[ToOyxnenue
00yJarImuxcs co0I0IaTh
Ha YpOKE OOIICTIPUHSTHIC

HOPMBI MOBEJICHUS,
mpaBwiia  OOHIEHHUS  CO
CTapIIUMU
(memarornuecKuMu
pabOTHUKaMHN) u
CBEPCTHHKAMH
(oOygarormumucs),
MPUHIIUIIBI yaeOHOH
JUCITUTUTAHBI "
caMOOpTaHu3aINH;

IpUBJICUEHNE BHUMAHHUS
0o0ydJaronuxcs K
[IEHHOCTHOMY acIIeKTy
M3y4aeMbIX Ha YpOKax
SBJICHU, OpraHu3aius ux
paboThI ¢ MoayyaeMoin Ha
YpOKE COIMaIbHO
3HaYUMOMN nH(popManuen
— MHULMUPOBAHUE e
00CyXIeHMS,
BBICKa3bIBAaHUS



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

25

Uroro no pazneny

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

18

31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubnuorexa [JOK
' KMHETUYECKON TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
32 OCHOBbI TEPMOAHHAMHIH 10 https://m.edso0o.ru/7f41bf72
ArperatHbie COCTOSIHUS
3.3 BemecTBa. PazoBbie 5 Bubmzorexa LIOK

epeXobl

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

00y4aroIUMHUCS CBOETO
MHEHHSI 110 €€ TIOBO1Y,
BBIPaOOTKH CBOETO K HEl
OTHOILICHUS.

[ToOyxnienue
oOydaromuxcsi co0I0aaTh
Ha YpPOKe OOILIEHpUHATHIE

HOPMBI MIOBEJICHUS,
npaBuia  OOIIEHUS  CO
CTapIIUMHU
(Terarorn4ecKuMH
paboTHUKaMH) "
CBEPCTHUKAMH
(oOyuarommmucs),
TIPUHIIMUIIBI yueOHOH
JTCITUTLTHHBI "
CaMOOpTraHU3aIHH;

NpUBJICUCHIEC BHUMAHHS
00yJarmuxcs K
[IEHHOCTHOMY aCIIeKTy
M3y4aeMbIX Ha YpoKax
SIBIICHHIA, OpTaHU3aIHs UX
paboThI ¢ OTy4aeMoii Ha
YPOKE COIHMAaIHHO
3HaYMMOM nH(popmanmen
— MHUIIUUPOBAHHE €€
o0OcyxaeHus,
BBICKa3bIBaHUS
00y4JaOIUMHUCS CBOETO



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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MHEHHUS I10 €€ MTOBOJY,
BBIPAOOTKH CBOETO K HEl
OTHOUICHHUS.

Hroro no pazueny 24
Pa3nen 4. JIEKTPOJANHAMUKA
bu6mmoreka [JOK [ToGyxneHue
4.1 JreKTpocTaTuka 10 1 https://m.edsoo.ru/7f41bf72 o6yti]a}0mI/IXCH co0roIaTh
Ha YpOKe OOIIEHpUHATHIC
HOPMBI MOBEJICHUS,
mpaBwiia  OOMIEHHUS  CO
CTapIIUMHU
(memaroruuecKuMu
pabOTHUKaMHN) u
CBEPCTHHKAMH
(oOyyarormmmucs),
TIPUHITUTIBI yaeOHOMH
JUCITUTUTAHBI u
. CaMOOpPraHU3aIlNN;
ITocTosiHHBIN
4.2 JEKTpUUYECKUI TOK. TOKH 12 1 bubmiorexa HOK FPVRICHCHYC BHIMARI

B pa3JIMYHLBIX CpE€aax

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

o0ydJaronmxcs K
[IEHHOCTHOMY acCIIeKTy
M3y4aeMbIX Ha YpOKax
SBJICHU, OpraHu3aIus ux
paboThI ¢ MoayyaeMoin Ha
YpOKE COIMaIbHO
3HaYUMON nH(popManuen
— UHULMUPOBAHUE €e
oOcyxaeHus,
BBICKa3bIBAaHUS
00yJaromMMHUCS CBOETO
MHEHHUS 110 €€ MOBOJLY,



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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Uroro no pazneny

PesepBHOE Bpemst

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

22

68

BBIPa0OTKH CBOETO K HEel
OTHOILICHUS.




11 KJIACC

28

KoanuyecTBO 4acos

DJIeKTPOHHbIE

HauMenoBanue
pa3aesioB U TeM
NporpamMMbl

n/n Bcero

Paznea 1. JIEKTPOJAMHAMUKA

MarnuTHO€ noze.
11 OneKTpOMarHuTHasI 11
WHTYKIIAS

KoHTpoJibHbIE
padoThI

(uudposbie)
oOpa3oBaTe/ibHbIE

pecypchl

IIpakTHYeckue
padoThI

bubmmoteka [IOK
https://m.edsoo.ru/7f41c97c

JleiTeIbHOCTD YYHUTeJIsl €
y4ueToM padoueil nporpaMmbl
BOCIIMTAHUS

[ToGyxnenue 00y4aroMuXCst
COOJIIOIaTh Ha ypoKe
OOLIENPUHSATHIE HOPMBI
MOBEJICHHS, TpaBHJa OOIICHUS
co CTapIIMMHU
(megaroru4eckuMu
pabOTHUKAaMHU) W CBEPCTHUKAMH
(oOyyaromumucs),  TPUHIIMIIBI
yaeOHOM JUCITUTITUHBI u
caMOOpraHu3aIuy;

NpUBJICUCHIEC BHUMAHHS
00y4aromuxcst K HeHHOCTHOMY
aCTIeKTy M3Y4aeMBbIX Ha yPOKax
SIBIICHHI, OpTaHU3aIHs UX
paboThI ¢ TOTy4aeMo Ha ypoKe
COLIMAIBHO 3HAYUMOU
uHpopmanuen —
WHUIIMAPOBAHUE €€ 00CYKICHHS,
BBICKA3bIBaHUS 00yYarOIIUMHUCS
CBOETO MHEHHS TIO €€ MOBO/TY,
BBIPAOOTKH CBOETO K HEl
OTHOIIICHHUSI.

Hroro mo pazaeny 11

Pa3nea 2. KOJIEBAHUS 1 BOJIHBI



https://m.edsoo.ru/7f41c97c
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MexaHuueckue 1

2.1 AJIEKTPOMAarHUTHBIE 9 1 bubmorexa LIOK
' https://m.edsoo.ru/7f41c97c
KoJIeOaHusA
22 | orecmonatimic 5 1 BuGmiorexa LIOK
' P https://m.edsoo.ru/7f41c97c
BOJIHBI
bu6nuoreka [IOK
2.3 Onruxa 10 3 https://m.edsoo.ru/7f41c97c
Uroro mo pazneny 24
Pasznea 3. OCHOBbDBI CHEHI{IAJII)HOI?I TEOPUU OTHOCUTEJIBHOCTH
31 SeCOH(I)E’I clienuaIbion 4 1 but6mmoreka [IOK
' P https://m.edsoo.ru/7f41c97c
OTHOCHUTCIBHOCTHU

[ToOyxneHue oOydJaronuxcs
coOI01aTh Ha ypoke
OONICTIPUHSATHIC HOPMBI
MOBEJICHNS, TpaBWia OOLICHUs
co CTapIIUMHU
(memaroruuyecKuMu
pabOTHHKAaMH) W CBEPCTHHKAMU
(oOywaromMmucst),  IPUHLIMIIBI
yueOHOM JVCIUATUTHHBI u
CaMOOpTaHU3aINH;

MPUBJICUCHNEC BHUMAHHUSI
00y4aroImuxcs K IEHHOCTHOMY
aCIeKTy U3Y4YaeMbIX Ha yPOKax
SIBIICHHIA, OpTaHU3aIHs UX
paboThI ¢ IOTy4aeMol Ha ypoke
COLMAIIBHO 3HAYUMOU
uHpopmanuen —
MHUIMAPOBAHUE €€ 00CYKICHHS,
BBICKa3bIBaHUS 00Y4aIOLIMMHUCS
CBOETO MHEHHS 1O €€ MOBOTY,
BBIpAOOTKH CBOETO K HEl
OTHOIIICHHSI.

[ToGyxnenue 00yJaromuxcst
coOmroaaTh Ha ypoke
OOIIETIPUHATHIE HOPMBEI
MOBEACHM, IIpaBHJIa O6III€HI/I$I
co CTapIIUMHU
(memarornuecKuMu

pabOTHUKAaMH) M CBEPCTHUKAMU



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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(oOydaromuMucs),  TPUHIUIIBI
yaeOHOM JUCITUTUTAHBI u
CcaMOOpraHu3alnu;

NpUBJICUCHIEC BHUMAHHS
00y4JaromuXxCcs K IEHHOCTHOMY
aCIIeKTy M3Y4aeMBbIX Ha yPOKax
SIBIIGHUH, OpTaHU3alUs UX
paboThI ¢ MOJTyyaeMoi Ha YpOKe
COILIMANILHO 3HAUYNMOI1
uH(popmanuen —
WHUIUUPOBAHUE ee 00CyXKIeHus,
BBICKa3bIBAaHUS 00YJaIOLTIMHCS
CBOET0 MHEHHUS IO €€ MTOBOLY,
BBIPaOOTKH CBOETO K HEl

OTHOIIICHHSI.
Uroro no pazneny 4
Pa3nesn 4. KBAHTOBAS ®U3UKA
41 DNeMeHTHI KBaHTOBOU 6 bubnmnoreka [JOK [To6yxneHue o0ydJaronmxcs
' ONTHKH https://m.edsoo.ru/7f41c97c cobmronaTh Ha ypOKe
49 Bubnunorexa LIOK 0OIIeTTPUHSATHIE HOPMBI
' Crpoetine atoma 4 https:/m.eds00.ru/7f41c97c TOBEJIEHNs, NpaBHIa OOLIEHHS
co CTapIIUMHU
(TearoruuecKuMu
pabOTHUKAaMH) W CBEPCTHUKAMH
(oOyyarormumucst),  TPUHIIMIIBI
43 AToMHOE £1pO 5 Bubnunorexa LIOK yaeOHOMH JTUCITUTITAHBI u
’ https://m.edsoo.ru/7f41c97c CcaMOOpraHu3anuu,

IMPUBJICYCHUEC BHUMAaHUSA
00y4aromuxcst K HEHHOCTHOMY
aCHEeKTy U3y4aeMbIX Ha YpOKax
HBHCHHﬁ, opraHuzanusi ux



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH

5.1

DJeMEeHThI
aCTPOHOMUU U
acTpopU3UKH

15

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97c

paboTHI C TOJTydaeMOl Ha ypOKe
COIIMAIbHO 3HAYNMOM
uHpopmanuen —
WHUIIUUPOBAHUE €€ 00CYKIeHUS,
BBICKA3bIBAaHUS 00YYAIOITUMUCS
CBOETO MHEHHS IO €€ TTOBOTY,
BBIPaOOTKH CBOETO K HEH
OTHOIIICHUS.

[ToGyxnenue 00y4aromuXCst
co0I01aTh Ha ypoKe
OOIIEPUHSITHIC HOPMBI
MOBE/ICHUSI, TpaBHUa OOIICHUS
co CTapIINMHU
(memarornuecKuMu

paboOTHUKAaMH) M CBEPCTHUKAMU
(oOyyaromMucst),  TPUHLIMIIBI
yueOHO JUCIUTLTAHBI u
caMOOpTaHu3aINH;

MIPUBJICYCHIEC BHUMAHHUS
00ydJaronuxcst K IEHHOCTHOMY
aCTeKTy U3Y4aeMbIX Ha ypoKax
SIBIICHUH, OPTaHU3aIHS UX
paboThI ¢ MOTy4yaeMol Ha YpoKe
COLMAJIBHO 3HAYUMOU
uHpopmanuen —
WHUITUHUPOBAHUE €€ 00CYKICHUS,
BBICKA3bIBAHUS 00yUYAIOLTUMUCS
CBOETO MHEHHS TIO €€ MOBO/TY,
BBIPA0OTKH CBOETO K HEl



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

Hroro no pazueny 7

Paznen 6. OBOBILIAIOLIEE IOBTOPEHHUE
[ToOyxneHue oOyyJaronuxcs
coOnroaTh Ha ypoke
OOIICTIPUHSATHIC HOPMBI
MOBEJICHUS, TIpaBHia OOIICHUS
co CTapIIUMHU
(memaroruuecKuMu

Oo6o0maromiee
MOBTOPEHHE

6.1

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97c

pabOTHHKAaMH) W CBEPCTHHKAMU
(oOywaromMmucst),  IPUHLIMIIBI
yueOHOHI JUCLUTUIMHBI u
caMOOpraHu3aIuy;

NpUBJICUCHIEC BHUMAHHS
00y4aromuxcst K HeHHOCTHOMY
aCTIeKTy M3Y4aeMBbIX Ha yPOKax
SBJICHUH, OpraHu3aius ux
paboThI ¢ MOJTyyaeMol Ha YpoKe
COLIMAJIbHO 3HAYMMOU
uH(popmanuen —
MHUIMMPOBAHHUE €€ 00CYXICHUS,
BBICKa3bIBaHUS 00YJAIONTIMHUCS
CBOET'0 MHEHHS 1O €€ MOBOY,
BBIPaOOTKH CBOEro K Hel
OTHOILICHHS.

Hroro no pazneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/7f41c97c
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INPHUJIOKEHHUE 1. OCOBEHHOCTH ONEHKH INPEJMETHbBIX PE3YJIbTATOB
®OPMbI KOHTPOJISA YCIIEBAEMOCTH

CraproBasi TMATHOCTHKA

CrapToBass JMarHOCTHKAa MPOBOJUTCS C ILENbI0 OIEHKH TOTOBHOCTH OOYyYarommxcs K
OOy4eHHI0O Ha HOBOM YPOBHE 00pa30BaHUS U BBICTYyIAeT KaK OCHOBa (TOYKa OTcueTa) JUIs
OLICHKH JIMHAMUKU 00pa30BaTeNIbHBIX JOCTUKEHHUIM 00y4aromuXxcsl.

CraproBas nmuarHoctuka mpoBoautcs B Havane 10-ro kiacca, mMo3BOJSIET ONpPENETUTh Y
0o0y4aromuxcsi CTPYKTypy MOTHBAIUH, cHOPMHUPOBAHHOCTh YUEOHOU JEeSTENbHOCTH, BiaJileHUE
VHHUBEPCATHHBIMUA U CIICIU(PHUUSCKUMHU JIJII OCHOBHBIX YYEOHBIX MPEAMETOB MMO3HABATEIHHBIMU
CpelICTBaMHU, B TOM YHUCJIE CpeICTBaMU paboThl ¢ MH(pOpMaluel, 3HaKOBO-CUMBOJIMYECKUMU
CPEICTBAMHU, JIOTHYECKUMU OTIEPALUSIMHU.

Tekymmii KOHTPOJIb

Texkymuii KOHTpPOJIb yCIIEBAEMOCTH OOY4YaloOLMXCAd — CHCTeMaThyeckas IpoBepKa
o0Opa3oBaTeNbHbIX (y4eOHBIX) JOCTH)KEHUH OOydaroluXcsi B IPOLIECCE OCBOEHUS IPEIAMETa,
IPOBOUMAsI [I€AroroM B X0J1€ OCYLIECTBICHUS 00pa30BaTEeIbHON A€ TEeIbHOCTH.

Texyiuit KOHTPOJIb YCIIEBAEMOCTH 00YYaIOIIMXCS OCYIIECTBIISETCS B LEIAX:

- ompeneneHus crerneHu ocBoeHus odOydaroumucs OOIl coOTBETCTBYIOIIErO YpOBHS
o01ero 00pa3oBaHus B TEUEHUE YU€OHOTO TO/1a;

- KOppeKIHMM pabouyux MporpamMMm y4yeOHBIX IMPEIMETOB B 3aBUCUMOCTH OT aHajM3a
KayecTBa, TEMIIa 1 0COOEHHOCTEW OCBOEHHUS N3YYEHHOI'O MaTepuaia;

- IPEeYNPEXKACHUS HEYCIIEBAEMOCTH.

Texymuii KOHTPOJb yCIEBAEMOCTH IPOBOJUTCS JUuls Bcex oOyyarolmuxcs, 3a
UCKJIIOUEHHEM JIMI, OCBaMBAIOIIMX OCHOBHYIO 00pa3oBaTelbHYI IporpamMmmy B (opme
caMo00pa3oBaHUsl WM CeMeWHOro oOpa3oBaHUs JHOO OOydYalOMMXCS IO HE MMEIOUIeH
rOCyJapCTBEHHON aKKpeIUTaluu 00pa3oBaTeNbHOM IMporpamMme, 3a4MCICHHBIX B LIKONY JJIS
IIPOXO0KICHUSI IPOMEKYTOYHON U FOCYAAPCTBEHHON UTOTOBOM aTTECTALUH.

OOBbeKTOM TeKyllell OLIEHKU SBISIOTCS IUIAHUpPYEMBble pe3yJbTaThbl, STalbl OCBOCHHS
KOTOPBIX 3a()MKCUPOBaHbI B TEMATUYECKOM IJIAHUPOBAHUU 110 yUeOHOMY MPEAMETY.

Texkymuii KOHTPOJIb YCHEBAEMOCTH OCYHIECTBISETCS MOYpOYHO H(WIM) MO TeMaM B
COOTBETCTBUM C TEMaTMYECKUM IUIAaHHpPOBaHMEM pabouell mporpaMmbl C  Y4ETOM
UHIUBUYAIbHBIX ~ 0ocoOeHHocTel oOyuvatrommxcs, conepxkanueM OOIl, wucnonb3yeMbix
00pa30BaTeNbHbIX TEXHOJIOTUN B Pa3INUHbIX (hopMax.

Texkymuii KOHTPOJb YCIIEBAEMOCTH OCYIIECTBIISAETCS 1O MATHOAUIBHOM cucreme
OLICHUBAHMS.

YcneBaeMocTh 00y4arOLIMXCsl, 3aHUMAIOIIUXCS 110 HHAMBUYaTbHOMY Y4eOHOMY IIaHY,
HNOJJIEKUT  TEKYHIEeMY KOHTPOJIO C  YYE€TOM OCOOEHHOCTEM  OCBOEHHUS  IpEaAMETa,
IPEIyCMOTPEHHON MHANBUIYAIbHBIM YUE€OHBIM IIIIAHOM.

OTMeTKM 10  YCTaHOBJEHHBIM (opMaM  TEKYIIEro KOHTPOJs  yCIIEBA€MOCTH
oOyyaromuxcst (UKCUPYIOTCSI TEAaroruyeckuM pabOTHUKOM B DJIEKTPOHHOM  JKypHale
yCIIEBa€MOCTH.

IIpomexyTouyHas aTrecTanus 00y4arOLINXCH

[TpomexyTouHast aTTecTalysi — 3TO MOATBEPKJIECHHE OCBOCHHUS OTAEIbHOM YacTH WIN
BCEro 00bemMa yueOHOTO TIpeIMETa.

ITpomexyTouHyI0 aTTecTaluIo M0 (PHU3UKE B IIKOJE B 00S3aTEILHOM MOPSIKE IPOXOAAT
oOyuyaromuecsi, HaUMHasi ¢ /-TO Kijlacca BO Bcex (opMax oOyueHus, BKIOYas 00ydaromuxcs,
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OCBaMBAIONIMX OOpa3oBaTeNbHbIE NPOTPAMMbl 10 HWHAWBUAYAJIbHBIM YYEOHBIM IUIaHAM,
oOydJaronuecs, OCBauBalOIIME MporpaMmy B GopMe ceMeiHOro oOpa3oBaHUs (PKCTEPHBI) U B
dbopme camooOpazoBaHus (IKCTEPHBI).

[Mopsiiox poBeIeHUs MPOMEKYTOYHOH aTTECTAIUN 00YYArOIIIXCS:

- [IpomesxyTouHas arTecTanus IPOBOIUTCS IO UTOTaM y4eOHOTo roja;

- IlpomexxyrouHasi aTTecTalysi OOy4aroIUXCs MPOBOAMTCS OJWH pa3 B TOA B CPOKH,
YCTAHOBJICHHBIE KaJICHIaPHBIM YU4eOHBIM IrpauKkoMm;

- PesynmpTarhl MPOMEXYTOYHOW aTTECTAlMA OOYYAIONIUXCS  OICHHUBAOTCS IO
MATHOAJJIBHOM CUCTEME;

- OTMeTKH 3a TPOMEXKYTOYHYIO AaTTECTAIlMIO BBICTABISIFOTCS — IEIarOrMYeCKHM
pabOTHUKOM, €€ TIPOBOIUBIINM, B JIEKTPOHHBIN KypHAI B CPOKH H MOPSJIKE.

®OPMBI TEKYHIEI'O KOHTPOJIA 110 YYHEBHOMY INPEJIMETY "®U3UKA"

dopMa TeKyLIero
OLICHUBAHMSA

Onucanue

Jomamrnsis pabora dopMa KOHTPOJISL, IPU KOTOPOM MPOBEPSETCS U OLIEHUBAETCSI YMEHHE
00y4aroIerocsi CaMOCTOSITENIbHO BBIIIOJIHATD 33JJaHUS Ha 3aKpEIJICHUE U
yriTyOJieHHe 3HaHU, HAaBBIKOB M YMEHUH, ITOJIyY€HHBIX HA YPOKE

JlaGopatopHas pabota | DopMa KOHTPOJIS, O3BOJISIONIAS OLICHUTh YMEHUE 00YYarOIIETrOCst
MIPOBOJIUTh U3YYCHUE U UCCIICIOBAHUE XAPAKTEPUCTUK 3aJaHHOTO
00BEKTa IKCIICPUMEHTAIBHBIM METOZIOM C TPUMEHEHHEM CIICIUATBHOTO
o0opyoBaHusA

Tect q)opMa KOHTPOJIA, TO3BOJIAOIIasA OUCHUTb YPOBCHB 3HAHUMN
06yqa}omerocs[, cocCTosdAmasa u3 CUCTEMbI TCCTOBBIX 3aﬂaHHﬁ/BOHp0COB

YCTHEIN OTBET dopma KOHTPOJIS, TO3BOJISIIOIIAS OLIEHUTh WHINBUyaJIbHbIE
0COOEHHOCTH YCBOCHHUSI O0yUaIOIIMMCs y4eOHOT0 MaTepHalia u
MPOBEPUTH YMEHHUE CTPOUTH CBA3HOE, JJOTUUECKHU MOCIIEI0BATEILHOE
cOOOIIIeHUE Ha 33JJaHHYIO TEMY WJIM MTOCTaBJICHHBIN BOMPOC

CamocTrosATenbHas dopma KOHTPOJIs, MO3BOJISAIOIIAs OLIEHUTh YMEHUE 00ydJaroierocs
WM KOHTPOJIbHAsS MIOCTPOUTDH Pa3BEPHYTOE MUCbMEHHOE BBICKA3bIBAHUE IO
pabota MIPeIJI0KEHHOMY BOIIPOCY WJIM Ha 33JaHHYI0 TeMy. OCHOBHBIMU

KPpUTCPUAMHA OLICHKHU ITPU 3TOM SBJIAIOTCA ITOJHOTA,
APTYMCHTUPOBAHHOCTL, CBA3HOCTH U ITOCIICA0OBATCIIBHOCTE U3JI0KCHUA

Jnis ONeHMBaHUS TIPEIMETHBIX PE3yJIbTaTOB OMpPEIENICHO IATh YPOBHEH MOCTHIKEHHMA
00y4aroImuxcst, COOTBETCTBYIOLMX OTMETKAM OT «5» 110 «1».

[MsTrOannpHas ~ IKaga  COOTHOCHTCS € TpeMs  YPOBHSMH  YCIICHIHOCTH
(HeoOXOoaMMBbIi1/0a30BbIN, MpOrpaMMHBIA M BbICOKHH). IlepeBox OTMETKHM B MATHOAUIBHYIO
IIKAJTy OCYIIECTBIISIETCS 110 CIEAYIOIIEH cXeme.
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KauyecTBO 0CcBOCHUSA

YpoBeHb yCHEIIHOCTH

OTMeTKa 1o 5-0aabLHOMI

MPOrpaMMbl mKaje
90-100 % Bricokuit «5»
6689 % [TporpaMMHBI/TTIOBBILIICHHBIH «4»
50-65 % Heo0xonuMeIii/0a30BbIid 3»
Mensie 50 % Hwuxe HeobxoauMoro «2»

ba3oBbIil ypoBeHb TOCTHKEHUN — YpOBEHb, KOTOPBIN JEMOHCTPUPYET OCBOCHUE YUCOHBIX
JIEUCTBUIM C OMOPHOW CHUCTEMOM 3HAHMM B paMKax Auamna3oHa (Kpyra) BbIICJICHHBIX 3ajad.
OBnaneHve 0a30BbIM YPOBHEM SIBISIETCS 00CMAMOYHbIM NS TPOAODKEHUsS OOydeHUs Ha
CIIEIYIOIIEM YpOBHE OOpa3oBaHHS, HO HE MO NPO(UIHLHOMY HAINpPaBICHHUIO. J[OCTHXKEHUIO
0a30BOr0 ypOBHSI COOTBETCTBYET OIICHKA «YAOBIETBOPUTEIBHO» (MM OTMETKa «3», OTMETKa
«3a4TCHOY).

[TpeBbliieHre 6a30BOTO YPOBHS CBUAETEILCTBYET 00 YCBOCHHH OMOPHOM CHCTEMBI 3HAHUI
Ha YPOBHE OCO3HAHHOTO MPOU3BOJBHOTO OBJAJCHUS YYCOHBIMU JCHCTBUSMU, a TaKXKE O
Kpyro3ope, MupoTe (MU H30UPATEIIbHOCTH ) UHTEPECOB.

[ToHmXEeHHBIN ypOBEHb JTOCTHUKEHUN CBUACTEIBCTBYET 00 OTCYTCTBHH CHCTEMAaTUYECKOU
0a30BOIi TOJITOTOBKH, O TOM, YTO OOyYaIOUIMMCSI HE OCBOEHO Ja)Ke M MOJIOBUHBI TUIAHUPYEMBIX
pEe3yJIbTaTOB, KOTOPHIE OCBAMBACT OOJBIIMHCTBO OOYYAIOIIUXCS, O TOM, YTO HMMEIOTCS
3HAYUTeNbHbIE TMpoOenbl B 3HAHUAX, JajbHelmee oOydeHue 3arpyaHeHo. [lpum sTom
00yJarouuics MOXKET BBIMOJTHATH OT/ICJIbHBIE 3a/JaHUS [TOBBIIIICHHOTO YPOBHSI.

OneHka yCTHBIX OTBETOB

Onenka S cTaBuUTCS B TOM CIy4yae, €CIM Y4YalMICS TOKa3bIBAET BEPHOE MOHUMAaHUE
(GU3UYECKON CYIIHOCTH PacCMaTPUBAEMBIX SIBICHUM W 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHUH,
Ja€T TOYHOE ONPEJEICHUE U MCTOJIKOBAHWE OCHOBHBIX IOHATHUH M 3aKOHOB, TEOPHMH, a TaKKe
IpaBWIbHOE ONpeaesNeHne (U3NYECKUX BEJIUYMH, HMX EAMHHULl M CIOCOOOB H3MEpPEHUs;
NPaBUIBHO BBIMOJIHAET YEPTEXKH, CXEMbl U I'padUKH; CTPOUT OTBET IO COOCTBEHHOMY IUIAHY,
COIPOBOKAAET PacCcKa3 HOBBIMH MPUMEpPaMHM, YMEET PUMEHSATh 3HaHUS B HOBOI CUTYalluH IpU
BBITNIOJTHEHUH NTPAKTUYECKUX 3a/laHNM; MOKET YCTaHABIMBATh CBS3b MEXKIY M3Y4aeMbIM U paHee
M3YYEHHBIM MaTepUajoM IO Kypcy (pU3UKH, a TaK)KE ¢ MaTepHaIoM YCBOCHHBIM MPU U3YUEHUU
JPYTUX IPEIMETOB.

Ounenka 4 crtaBuUTCS B TOM Cllyyae, €CJIM OTBET YYEHUKA YAOBJIETBOPSET OCHOBHBIM
TpeOOBaHUAM K OTBETY Ha OLEHKY 5, HO 0€3 HCIOJIb30BaHUsI COOCTBEHHOrO IIaHA, HOBBIX
IpUMepoB, 0€3 MPUMEHEHMs] 3HaHUN B HOBOW cHUTyalMM, 0e3 UCIOJIb30BaHUS CBSI3EH C paHee
W3YYEHHBIM MaTEpUalIOM, YCBOCHHBIM IIPH HM3yYEHUHU IPYTHX IPEAMETOB; €CIM ydJalluhcs
JOMYCTHJI OJHY OIIMOKY WM He Oojiee JByX HEJIOYETOB M MOXET HCIPaBUTh HX
CaMOCTOSITENIHO WJIM C HEOOIBIION MOMOIIBIO YUUTEJIS.

Ounenka 3 cTaBUTCS B TOM Cllydae, €CJIM y4alluics MPaBUIbHO MOHUMAET (PU3NYECKYIO
CYILIHOCTb PACCMATPUBAEMBIX SIBICHUN U 3aKOHOMEPHOCTEHN, HO B OTBETE UMEIOTCS OT/AEIbHBIE
npo0Oesibl B YCBOGHMHM BOINPOCOB Kypca (DM3HKHU; HE MPENSTCTBYET NalbHEHIIEeMy YCBOEHUIO
IIPOrPaMMHOI0 MaTepuaja, yMEeT NPUMEHATH IOJYyYEHHBIE 3HAHUS NPU PELIEHUH HPOCTBIX
3a]1a4 C UCIOJIb30BaHNEM TOTOBBIX (POPMYJI, HO 3aTPYAHSIETCS MPHU PELICHUH 3a/1a4, TPEOYIOIHX
npeoOpa3oBaHusl HEKOTOPHIX (HOpMyYI; AOMYCTHI He Oosee OJHOM rpyOoi U oHOW HerpyOoin
omnoOKu, He 0oJiee IBYX-TpeX HErpyObIX HEA0UYETOB.
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OHeHKa 2 CTaBHUTCIA B TOM cnyqae, CCJIN yqamnﬁc;l HEC OBJIaZACJI OCHOBHBIMH 3HAHUSIMU
B COOTBETCTBHHM C TPEOOBAHHUSIMH M JIONYCTHJI OOJbIIe OIIMOOK W HEJOYETOB, YeM
HEOOXOIUMO TSI OLIEHKH 3.

OueHka caMOCTOATENbHBIX U KOHTPOJIbHBIX PadoT

Ouenka ”5” craBUTCS B CIEIYIONIEM ciydae: paOoTa BBHIIOJHEHA TOJHOCTBIO; CHeNaH
MePeBO]] eANHMI] BCceX (u3nyeckux BenmuuuH B «CH», Bce HEOOXOAUMEBIE NaHHBIC 3aHECEHBI B
yCIIOBUE, MPaBWJIHHO BBIMOJHEHBI YEPTEXKH, CXEeMbl, IpaUKu, PUCYHKH, COIYTCTBYIOILIUE
pElIeHUIO0  3ajad, cjJelaHa [poBepKa 10 HAUMEHOBAHUSM, MPABWIBHO IPOBEIACHBI
MaTeMaTUYeCKHUe pacueThl U JaH TMOJHBIA OTBET, HA KAUeCTBEHHBIE U TEOPETUUYECKHE BOIPOCHI
JIlaH TIOJIHBIM, MCYEPIBIBAIOIINM OTBET JINTEPATYPHBIM S3bIKOM B OIIPENEICHHOM JIOTMYECKOU
MOCIIE0BATEIbHOCTH, YUYalIMiCsl MPUBOJUT HOBBIE MPUMEPHI, YCTAaHABIUBACT CBA3b MEXIY
U3y9aeMbIM M paHee HM3yYeHHBIM MAaTepHaliOM MO Kypcy (HU3HMKH, a TaKKe C MaTepHalioM,
YCBOCHHBIM IIPU M3YyYEHUH APYTUX MPEIMETOB, YMEET MPUMEHUTh 3HAHUS B HOBOW CUTYallUu;
yUanuiicss oOHapyXMBaeT BEPHOE NOHMMAaHWE (DU3MYECKOH CYIIHOCTH PaccMaTPUBAEMBIX
SBIICHUN U 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHii, TaeT TOYHOE OMPECIICHUE U UCTOJIIKOBAHUE
OCHOBHBIX TIOHSTHH, 3aKOHOB, TEOpH, a TakKe IPaBWIBHOE OTNpeAciicHue (HU3HMUSCKUX
BEJIMYMH, UX €IUHHII U CIOCOOOB NU3MEPEHHUSI.

Ouenka ”4” craBUTCS B CIEAYIOIIEM cliydae: padoTa BBINIOJIHEHA MOJTHOCTHIO WM HE
meHee yeM Ha 80 % oT oObema 3amaHusi, HO B HEH MMEIOTCS HEIOYEThl U HECYIICCTBEHHbIE
OMMOKK; OTBET HAa KAYEeCTBCHHBIE W  TEOPETHUYECKHE  BOMIPOCHl  YAOBIETBOPSET
BBIIICTICPEUUCIICHHBIM TPEOOBaHMUSAM, HO COAEPKUT HETOYHOCTH B U3IOXKEHUU (DAKTOB,
OTpEe/IeTICHUH, MOHATUN, OOBSICHEHWH B3aMMOCBS3€U, BBIBOJIAX U PEIICHUHU 3a7ad; y4dalluics
UCIBITBIBACT TPYJHOCTU B NMPHUMEHEHUU 3HAHUI B HOBOM CHUTyallMH, HE B JIOCTATOYHON Mepe
UCIIOJIB3YET CBSI3W C paHee M3YUYCHHBIM MaTepHAIOM M C MaTepuajioM, YCBOEHHBIM IMpHU
W3YYEHUU JAPYTUX MPEAMETOB.

Ouenka ”3” craBuTCS B CJIEAYIOIIEM cliydae: padoTa BBIOJTHEHA B OCHOBHOM BEpPHO
(0ObeM BBITIOIHEHHON YacTH COCTaBisieT HE MeHee 2/3 oT obmero o0bema), HO JOMYIIECHBI
CYIIIECTBEHHBIE HETOYHOCTH; ydalluics OOHApYKMBaeT MOHMMaHHE Y4eOHOro Marepuana Mnpu
HEJOCTATOYHOM TMOJHOTE YCBOEGHHUS TMOHATHM H 3aKOHOMEPHOCTEH; YyMeeT NpPUMEHSAThH
MOJIYYCHHBIC 3HAHUSI TIPU PEIICHUH MPOCTHIX 337ad C HCIOJIb30BAHMEM TOTOBBIX (OPMYI, HO
3aTPYAHSETCS MPU PEUICHWU KAayeCTBEHHBIX 3a7a4 M CJIOKHBIX KOJMYECTBEHHBIX 3ajady,
TpeOyromux mnpeodpazoBanusi GoOpMyII.

Ouenka ”2” ctaBUTCS B CIIEYIOLIEM ciIy4ae: paboTa B OCHOBHOM HE BBINIOJHEHA (00beM
BBITIOJIHEHHOW YacTh MeHee 2/3 oT o0Iero oobema 3a1aHus); yJauiics MoKa3bBaeT HE3HAHUE
OCHOBHBIX NMOHSTHH, HEMOHMMAaHUE M3YYEHHBIX 3aKOHOMEPHOCTEW M B3aUMOCBS3€H, HE yMeeT
pemiaTh KOJIMYeCTBEHHBIE U KaU€CTBEHHBIC 3aaUH.

Ouenka J1a60paTopHbIX padoT

Ounenka 5 craBuTCS B TOM Clydae, €CIIM yYallWics BBIMOIHUI paboOTy B TOIHOM
o0beMe ¢ COOMOICHHEM HEOOXOIMMON TOCIIEeIOBATEIFHOCTH TPOBEJACHUS ONBITOB U
U3MEPEHMI; CAaMOCTOATEIHHO U PAllMOHATILHO MOHTHPYET He00X0IuMoe 000pyAOBaHUE; BCE
OTBITHI TPOBOJHWT B YCIIOBUSAX M PEXKHUMAaxX, OOCCIICUYMBAIONINX ITOJYUCHHUE MPABHIBLHBIX
pe3yNbTaTOB U BHIBOJOB; COOMIOAAaeT TpeOOBaHHS MpaBui 0e30macHOro TpyAa; B OTYETE
MPABWJILHO M aKKYypaTHO BBIMOJIHSET BCE 3aIlMCH, TAOJHIIBI, PUCYHKH, YEePTEKHU, TpaduKH,
BBIUMCJICHHUSI, IPABUJIHBHO BBIMOTHSIET aHAIHN3 TOTPEITHOCTEH.

OueHnka 4 cTaBUTCS B TOM CIIy4yae, €CJIM yJalluicsl BHIIOJHUI paboTy B COOTBETCTBUH
¢ TpeOOBaHUSMHU K OIIEHKE 5, HO JOMYCTHJI JBAa-TPU HEI0ueTa, HE Ooliee OAHOW HerpyOoi
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OLIMOKH U OJJTHOTO HEJJ0YETA.

Ouenka 3 cTaBUTCS B TOM Cllydae, €CJIU YJalluicsl BBIOJHUI paboTy HE MOJHOCTBIO,
HO 00BEM BBINOJIHEHHON YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MPABUIBHBIE PE3YIILTATH U
BBIBO/IbI, €CJIM B XO/JI€ POBEACHUSI ONbITA U U3MEPEHUN OBLIH JTOMYIIEHBI OLTHOKH.

Ounenka 2 CTaBUTCS B TOM CIIydae, €CIHM YYalIHiCs BBHIMOJIHWI paboTy He
MOJIHOCThIO M O0BEM BBINOJIHEHHON pPabOThl HE IMO3BOJSET CAENaTh IMPaBUIIbHbBIC
BBIBO/IbI, BEIYHUCIICHUS; HAOTIOICHMSI IPOBOIMIIMCH HEMIPABHIIBLHO.

Ilepeyensb omIMOOK.

I'pyOble omnoOKH.

e He3HaHue omnpeneneHuil OCHOBHBIX IOHSATUN, 3aKOHOB, IPaBWJ, IOJIOXKEHUI
Teopuu, (opMys, OOIIETPUHATHIX CUMBOJIOB, OOO3HAYCHUS (UIHUECKUX
BEJIMYMH, €IMHULLY U3MEPEHUSL.

e Heymenue BbIIENIATh B OTBETE IVIABHOE.

e Heymenue mpuMeHsTh 3HaHUA AJSl PELICHUs 33[a4 U OOBSICHEHUS (UBNYECKUX
SIBJICHUH; HETPaBUILHO CHOPMYIUPOBAHHBIC BOIIPOCHI, 33aJ[aHUSI WM HEBEPHBIC
OOBSICHEHUSI XOJla MX peUIeHUs, HEe3HaHWe NPHUEeMOB pelIeHHs 3ajad,
AQHAJIOTUYHBIX paHee pEIIeHHBIM B  KJAacce, OIIMOKU, IMOKa3bIBAIOIIUE
HEMpPaBUJIbHOE TOHMMAaHUE YCIOBHS 3aJaud WU HENpPaBUIBHOE HCTOJKOBAHUE
pelieHusl.

e Heymenue uutath U CTPOUTH TPpa(UKU U MPUHIUITHAIBHBIE CXEM

e Heymenue noaroToBuTh K paboTe yCTAaHOBKY WIIH J1abOpaToOpHOE 000pyI0BaHNE,
MIPOBECTH OTIBIT, HEOOXOAUMBIE PACUYETHI MIJIA UCIIOJIb30BATh MOJIYYCHHBIE IaHHBIC
JUTSI BBIBOJIOB.

e HeOpexxHoe oTHoOmIeHHE K Ja00OpaTOpHOMY OOOPYIOBAaHUIO M W3MEPUTEIEHBIM
npudopam.

e Heymenue onpenenuts mokazaHus U3MEPUTEILHOTO MPUOOpA.

e Hapymenune tpeboBanuii mpaBuia 0€30MacHOTO Tpyda TPU  BHIIOTHEHHUH
IKCIIEPUMEHTA.

Herpy0Obie olunoKu.

e Herounoctn (opMyTHpOBOK, OMpeIeNeHUu, 3aKOHOB, TEOpUN, BBI3BAHHBIX
HEMOJHOTON OTBETa OCHOBHBIX IMPHU3HAKOB OMpeAenseMoro MmoHsATus. Omuoku,
BBI3BaHHBIE HECOOTIOJICHUEM YCIIOBUN MPOBEJCHUS OTBITA WU N3MEPEHUH.

e OmubKM B YCIOBHBIX OO0O3HAYEHUSX HA NPUHLHUIHUANBHBIX CXeMaX, HETOYHOCTH
yepTexel, TpaduKoB, CXEM.

e [Ipomyck wiM HETOYHOE HANMCAHWE HAUMEHOBAHUHN €IMHUI] (PU3MUECKUX BEIIUYHUH.

e HepanuonanbHbli BBIOOD X0J1a peLIeHHUs.

Henouersl.

e HepanuonaibHble 3alMCH NPU BBIYUCICHUSIX, HEpAlMOHAIbHBIE MPUEMBI BBIUYMCICHUM,
npeoOpa3oBaHUi U pelIeHHs 3a/1a4.

e Apudmernyeckue OMMOKM B BBIYMCIEHUSAX, €CIM 3TH OLIMOKU Tpy0O HE HCKa)XaroT
pealbHOCTb MOJTYYEHHOI'0 pe3yJsbTaTa.

e  OtnenbHBIC TOTPEUTHOCTH B (HOPMYIUPOBKE BOMPOCA UM OTBETA.

e HeOpexxHoe BBIMTOJIHEHUE 3aMUCel, uepTexeil, cxem, rpaduKosB.

e  Opdorpaduueckue u MyHKTyalIMOHHBIE OMTHOKH.

Ilpumeuanus.

Bo Bcex ciydasix olleHKa CHIIKAeTCs, €CIM YYeHHUK He coOoan TpeOOoBaHUM TEXHHKHU
0e30MacHOCTH TIPU TPOBEACHUHM SKCIEPUMEHTAa. B Tex ciydasx, Korja ydamuics IOKa3al
OpPUTHHAIILHBIA MOAXO]] K BBIIMOJHEHUIO PabOThl, HO B OTYETE COJEPKATCS HEIOCTATKH, OI[CHKA
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3a BBIIIOJIHCHHUEC pa6OTBI, o YCMOTPCHHIO YUHUTCIISA, MOXKET OBITH ITOBBIIICHA II0 CpaBHCHHUIO C
YKa3aHHbIMHW HOpMaMMU.

,ZIOM(IIMHH(E nucwnennbtepaﬂombt OLCHUBAKOTCS TaK K€, KaK CaMOCTOATCIIbHAasA pa60Ta.

HopMblI o1ieHOK TecTa
3anaHusi TECTOB pa3padoTaHbl B IByX (hopmax:

e 3aKpBITHIC 33/1aHUA (33aJ]aHUS C BBIOOPOM OTBETOB, IPU KOTOPHIX UCIBITYEMBIH BHIOHMpAET
NPaBUIBHBIA OTBET U3 YMCIIAa TOTOBBIX, PUJIATaeMBIX B 33JaHUU TecTa (Kak mpaBuiio 3-4
BapHaHTA).

®  OTKpBIThIC 3a/1aHUs (3aJ]aHKs], B KOTOPBIX UCIIBITYEMbI caM (OPMYIHPYET OTBET).

[Tpu TectupoBanuu Bce BepHbIEe 0TBETHI OepyTcs 3a 100%, Toraa oTMeTKa BBICTaBIISCTCS:
BbIcoknii ypOBeHb, OLIEHKA «5»: 4nCI0 BEpHBIX 0TBETOB OT 90 10 100%.
[ToBbIlIEHHBIN YPOBEHD (OLIEHKA «4»): UMCIIO BEPHBIX OTBETOB OT 66 10 89%.
ba3oBeblit ypoBeHb (011€HKa «3»): YUCIIO BEPHBIX OTBETOB OT 50 110 65%.
Huskuit ypoBeHb (o11eHKa «2»): 4UCIIO0 BEPHBIX 0TBETOB MeHee 50%.



39



		2024-10-23T16:35:45+0500
	Заболотская Ксения Валерьевна




