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[Iporpamma 1o ¢u3mKe 0a30BOTO ypOBHS HAa YPOBHE CPEIHEro OOIIero oOpa3oBaHUs pa3paboTaHa Ha OCHOBE
TIOJIOKEHUH W TpeOOBaHMU K pe3ysbTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTENbHON IPOTpPaMMBI, IMPEACTAaBICHHBIX B
dI'OC COO, a taxxe ¢ yu€ToMm (eaepaiabHOil paboueil mporpaMMbl BOCIIUTAHUS M KOHLEINUY MPenoAaBaHus y4eOHOTro
mpenvera «®Pusuka» B 00pa3oBaTelbHBIX oOpraHm3amusax Poccuiickorr @Pexepanuu, peaTnu3yIONIAX OCHOBHBIE
o0pa3oBaTeIbHBIE POTPAMMEBI.

ConepxaHve TporpaMMmbl Mo (QU3MKE HAMPaBICHO HAa (OPMUPOBAHHE ECTECTBEHHO-HAYYHOH KapTHUHBI MHpa
oOyyaromuxcst 10—11 kiaccoB mpu oOydeHnn ux (usnke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IESTEILHOCTHOTO
nmonxoma. IIporpamma mo ¢msuke coorBerctByer TpeboBanmamM PI'OC COO K TNIaHUPYEMBIM JHYHOCTHBIM,
NpeIMETHBIM M METalmpeAMETHBIM pe3yiabTaTaM OOYYeHHUs, a TakkKe YUYUTBIBaeT HEOOXOANMOCTh pealn3aliu
MEXIIPEMETHBIX CBsI3ei (PU3MKU C €CTEeCTBEHHO-HAYYHBIMH YUeOHBIMH MpeaMeTaMu. B Heil ompenenstoTcsi OCHOBHBIC
ey U3y4eHrs (PU3MKU Ha YPOBHE CpETHETO O0MIero 0Opa3oBaHusl, INIAHUPYEMbIe PE3yIbTaThl OCBOCHUS Kypca (DH3HUKH:
JUIHOCTHBIE, METaNpeAMETHBIE, IpeMeTHEIe (Ha 0a30BOM ypOBHE).

[IporpamMma mo pu3nKe BKIIOYAET:

* IUIaHUpPyEeMbIe pe3yJbTaThl OCBOCHHSA Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM UHCIE NpPEIMETHEIE

pe3yIbTaThI IO TOAaM O0YJeHHS;

e cojaepkaHue yueOHoro npeamera «Duznkay mo rogaM o0y4eHUs.

du3uKa Kak HaykKa O Hanboiee oOImMX 3aKOHAX MPHUPOJBI, BEICTyHas B KadecTBe y4eOHOTO MpeaMeTa B IIKOJe,
BHOCUT CYILECTBCHHBIH BKJal B CHCTeMy 3HaHMH 00 oOkpyxkatomeM wmupe. LkonbHeIE Kypc OU3UKH —
CHCTEMOOOPa3yIOIINH /IJ1s1 €CTECTBEHHO-HAYyYHBIX YUEOHBIX MPEAMETOB, IOCKOIBKY (H3MUYECKHe 3aKOHBI JIE)KAT B OCHOBE
MIPOIIECCOB M SIBJICHHUN, M3y4aeMbIX XUMHeH, Onomorueli, ¢puzndeckoin reorpadueil u acrpoHomueid. Vcrons3oBaHue u
AKTUBHOE MPUMEHEHHEe (U3NYECKUX 3HAHUI OMpEeeNsseT XapakTep W pa3BHTHE Pa3HOOOpa3HBIX TEXHOJOTHH B cdepe
SHEpPreTHKH, TPAHCIOPTa, OCBOCHHUA KOCMOCA, MOJY4YeHHsS HOBBIX MaTepHalioB C 33/JaHHBIMH CBOWCTBAMHU U JIPYTHX.
Wzyuenne pu3Mku BHOCHT OCHOBHOHM BKJIaJ B (DOPMHpPOBAaHUE €CTECTBEHHO-HAYYHOW KapTHHBI MUpa OOydYarolIuXcs, B
(hopMupoBaHUE YMEHHUH MPAUMEHATH HAYYHBIH METO/I TO3HAHUS TIPH BHITIOTHEHUH UMH YI€OHBIX HCCIIeIOBAHHMA.

B ocHoBy kypca ¢usuku 1y ypoBHSI cpegHEro oOmero oOpa3oBaHHUsI MOJIOKEH Psifl WACH, KOTOphle MOXKHO
paccMaTpuBaTh Kak MPUHIUIEI €r0 MOCTPOEHUS.

Hoes yenocmrnocmu. B cOOTBETCTBUM ¢ HEH Kypc SBISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH COJIEPKAT MaTepran U3
BCEX pa3JesioB GU3NKHU, BKITFOYAET KaK BOTIPOCHI KIIACCHIECKOH, TaK U COBPEMEHHON (PU3UKH.

Hoes cenepanusayuu. B cooTBeTCTBUH ¢ HEell MaTepual Kypca (Gu3nku o0beqUHEH BOKPYT (QU3HMUECKHX TEOPHIL.
Benymum B Kypce sBisieTcss QOpMUpPOBaHHE MTPEICTABIEHUH O CTPYKTYPHBIX YPOBHIX MaTepHH, BEIECTBE U TIOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mpeamnoiaraeT UCIOIb30BaHAE TYMaHUTAPHOTO MOTEHITHANA (PU3HIECKON
HAYKH, OCMBICIICHUE CBSI3M pa3BUTHS (PU3MKH C Pa3BUTHEM OOIECTBA, a TAKKE C MEPOBO33PEHYECKUMH, HPABCTBEHHBIMH
W 9KOJIOTUYECKUMHU MTpodIeMamH.

Hoes npuxnaonoii nanpasiennocmu. Kypce ¢pusuku npeamnonaraer 3HaKOMCTBO € IIUPOKUM KPYTrOM TEXHHUYECKUX U
TEXHOJIOTHUECKUX MPHIOKEHUHN N3YUEHHBIX TEOPH U 3aKOHOB.

Hoes sxonocuzayuu peannsyercs IOCPEACTBOM BBEICHUS 3JIEMEHTOB COACPIKAHMSI, TTOCBSAIIEHHBIX YKOJIOTHYECKUM
mpo0iieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C PAa3BUTHUEM TEXHHKH W TEXHOJOTHH, a Takke 00CYXIeHHS TpobdiemM
PaIMOHAIBHOTO PUPOIOTIONB30BAHMS U IKOJIIOTUIECKON 0€30MacHOCTH.

CrepXKHEBBIMH DJIEMEHTAMH Kypca (HM3WKH Ha YPOBHE CpelHero oOmero o0pa3oBaHUs SIBIAIOTCS (UIUUECKHE
Teopun (popMHpOBaHME TIPEACTABICHHNA O CTPYKTYpe IOCTPOCHUS (U3NYECKOH Teopuu, poii (PyHAaMEHTAIbHBIX
3aKOHOB W TPHHITUIIOB B COBPEMEHHBIX IMPEJICTABICHUSX O MPHUPOJIE, TPAHNUILIAX MPUMEHHUMOCTH TEOPHA, JJIsl OTIHCAHUS
€CTECTBEHHO-HAYYHBIX SIBIICHUH H IIPOLIECCOB).

CucTeMHO-IeATeTFHOCTHBIM TOJAX0 B Kypce (U3WMKH pean3yercsl Mpekie BCero 3a CYET OpraHu3aluu
AKCIIEPUMEHTATBHOM IeATeNbHOCTH 00yJaromuxcs. /s 6a30Boro ypoBHS Kypca QU3UKH — 3TO UCTIOJIH30BAHUE CHCTEMBI
(pOHTANBHBIX KPaTKOBPEMEHHBIX OJKCIIEPUMEHTOB M J1a0OpPaTOpPHBIX pPabOT, KOTOpble B Tporpamme Mo (usnke
00beIMHEHBI B OOIIUI CIHCOK yYEHHYECKHX MPAKTUUECKUX paboT. BblmeneHue B yKa3aHHOM IiepevyHe JIaOOpaTOPHBIX
paboT, MPOBOAMMBIX AJISI KOHTPOJIS U OLIEHKH, OCYLIECTBISIETCS! yYaCTHUKaMH 00pa30BaTebHOIO MpOoLecca UCXOAs M3
0coOeHHOCTEH MIaHWPOBaHUS M OCHAIIEeHUs kKaOuHeTa ¢usuku. [Ipu 3TomM obecrieunBaeTcs OBNafeHHE O00YYAIOLIMMUCS
YMEHUSIMH TIPOBOJMTH KOCBEHHBIC W3MEpEHHS, HCCIICJOBAHMS 3aBHCHMOCTEH (U3MUECKUX BEIMYUH U TOCTAHOBKY
OTIBITOB TIO MTPOBEPKE MPEATT0KEHHBIX THIIOTES.

Bonbiioe BHUMaHUe yAEsE€TCS PELICHUIO PAacYETHBIX M KAa4eCTBEHHBIX 3aaad. [lpu 3ToM Ui pacu€THBIX 3amad
MPUOPUTETOM SIBIISIFOTCS 33J1a4H C SIBHO 3aJIAHHOHM (U3HYECKON MOJIEIbIO, TI0O3BOJISIONINE TIPUMEHSATh U3yUYCHHbIE 3aKOHBI
¥ 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3zeiia Kypca, TaKk M MHTErpUpPYS 3HAHHUS M3 Pa3HBIX pa3aeinoB. [ KadecTBEHHBIX
3aJa4 MPUOPUTETOM SBJISIOTCS 3aJaHKs HAa OObsICHEHHE MPOTEKaHUs (PU3NUECKUX SABJICHUH U MPOLIECCOB B OKPY)KAIOLIEeH
XKHU3HH, TpeOyrolre Bbioopa (HU3NIecKoi MOJENTH I CUTYyallu IPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusiMu GI'OC COO k MaTepraibHO-TEXHUYSCKOMY 00ECIIEUeHUI0 y4eOHOro mpoiecca
0a30BBIi YpOBEeHb Kypca (H3MKM Ha YPOBHE CpeAHEro oOmero oOpa3oBaHMs MJOJDKEH H3y4daTbCsi B YCIIOBHAX
NPEeIMETHOr0 KaOMHeTa (QU3MKM WM B YCJIOBHSIX HHTEIPUPOBAHHOTO KaOMHETa NPEIMETOB E€CTECTBEHHO-HAYYHOTO
nukina. B kabuHere GU3UKU TOJDKHO OBITH HEOOXOAUMOE JIA00paTOPHOE 000pYIOBaHUE JUISl BHIIIOJHEHUSI YKa3aHHBIX B
mporpaMMe 1o (Gpu3uKe YYCHHIECKUX MPAKTUIECKUX paOoT U JIEMOHCTPAIIMOHHOE 000PYIOBaHHE.



JleMoHCTpaluoHHOE 000pyIoBaHre (POPMUPYETCS B COOTBETCTBHHU C TIPUHIIMTIOM MHHAMAIILHOW JOCTATOYHOCTH U
oOecrieyrBaeT MOCTAHOBKY ITEPEUUCICHHBIX B TporpamMme 1o (hU3MKE KIFOYEBBIX JEMOHCTpANUN I HCCIIETOBAHUS
W3y4YaeMbIX SIBIICHUH U MPOLECCOB, SMIIMPHYECKUX U (PyHAAMEHTAIbHBIX 3aKOHOB, UX TEXHHYECKUX MPUMEHEHHH.
JlabopaTtopHoe 00Opy/OBaHUE IS YYCHHYSCKHX MPAKTHYECKUX paboT (QopMUpyeTcs B BHJE TEMATHYCCKUX
KOMILICKTOB M o0ecreuuBaeTcsi B pacu€Te OJHOTO KOMIUIEKTAa Ha JBYX oOydarommxcs. TemMaTndeckue KOMIUICKTHI
nabopaTopHOro 000pyJOBaHHS TOJDKHBI OBITH TIOCTPOEHBI HA KOMIUIEKCHOM HCIIOJIb30BAaHUM aHAJIOTOBBIX M LU(PPOBBIX
nprOOPOB, a TAK)KE KOMIBIOTEPHBIX HU3MEPUTENBHBIX CUCTEM B BHJIE HU(PPOBBIX Ja00PaTOPHil.
OCHOBHBIMH LIESIMH U3Y4€HUS (U3HUKH B 001IeM 00pa30BaHHUH SBIISIOTCS:
e (opMHpOBaHWE HMHTEpECAa W CTPEMIJICHUS OOYYAIONMXCS K HAYYHOMY HW3yUYCHHIO MPHPOJBI, Pa3BHTHE HX
WHTEJUIEKTYaNbHBIX U TBOPYECKHUX CIIOCOOHOCTEIH;

*  pa3BUTHE MPEJCTABICHUI O HAYYHOM METOJIC TIO3HAHHS M (POPMHUPOBAHKE HCCIICAOBATEIHCKOIO OTHOIICHUS K
OKPY’KaroIUM SBJICHUSIM;

e (opMHpOBaHHME HAYYHOTO MHPOBO33PCHHUSI KaK pe3ylbTaTa H3y4YCHUS OCHOB CTPOCHHS MaTepuul |
(hyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmHupoBaHHWE YyMEHUH OOBSICHATH SBJICHUS C UCIOJIB30BaHUEM (U3NYECKUX 3HAHMUH M HAYYHBIX
JI0Ka3aTeINIbCTB,;

e (opMHUpOBaHWE TPEACTABICHUNA O PONU (UIUKU JJISI Pa3BUTHs JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTH.
JlocTmKeHre 3THX Telieil o0ecreunBaeTCs pelieHHeM CIeIYIONMX 3aa4d B TpoIecce H3yUeHHs Kypca GU3UKU Ha
YpOBHE cpeaHero o0Iero 00pa3oBaHUs:
e mnpuoOpeTeHHEe CUCTEMBbl 3HAHMK 00 OOMHMX (PHU3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX, BKIIOYAs
MEXaHUKY, MOJICKYIISIPHYIO (DU3UKY, DIIEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPODHU3UKHY;

e (opMHUpOBaHME YMEHUH MPUMEHSATH TCOPETHUECKIE 3HAHUS JIJIsl OOBSCHEHUS (PU3NUECKUX SIBJICHUHN B TIPUPOJIE
W 17151 IPUHSATHS NPAaKTUYECKUX PEHICHUH B TOBCETHEBHOM KU3HM;

®* OCBOCHHE CIOCOOOB peIICHHs pPAa3IMYHBIX 337a4 C SBHO 3aJaHHOW (DU3MYECKOW Mojenbplo, 3ajad,
MOJIPa3yMEBAIOLINX CAMOCTOSTENILHOE Co3anne (PU3NIecKoil MOJIeNH, aleKBaTHON YCIIOBHSAM 3a/1a4H;

* TmOHWMaHWE (UBNYECKUX OCHOB W MPHHIUIOB JCUCTBHS TEXHUYCCKHX YCTPOWCTB W TEXHOJOTHYCCKHX
MPOIIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPEIY;

*  OBIQJICHUE METOJAMHU CAMOCTOSITEIBHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUECKUX IKCIIEPUMEHTOB, aHATU3a
W UHTEpIpeTalui HHQOPMAIIH, OTIPEICIICHUS TOCTOBEPHOCTH MOJYYSHHOTO PE3yNbTaTa;

*  CcO3JaHMe YCJIOBU IS Pa3BUTHS YMEHHH MPOCKTHO-UCCIIEI0BATEIBCKOM, TBOPUECKON e TEILHOCTH.

Ha u3ydenune ¢usuku (6a30BbIil ypoBEHB) HA ypOBHE cpeaHero obmiero oopasoBanus orBoautcs B 10 kiacce - 68
gacoB (2 yaca B Heneno), 11 kiracce — 68 acoB (2 yaca B HEJIEIO).

[Mpennaraemerii B mporpamme 1o (U3MKE TMepeueHb JIA0OPAaTOPHBIX W MPAaKTHYEeCKUX pabdoT sBIseTCS
PEKOMEH/IOBaHHBIM, YUYHUTENb JIeNaeT BBIOOP MPOBEJCHUS J1a00PaTOPHBIX paboT M ONBITOB C YYETOM WHAWBUAYATBHBIX
0COOCHHOCTEN 00yJaIOIIIXCS.

INNIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE HA YPOBHE CPEJHEI'O
OBLIEI'O OBPA30BAHUA

OcBoenune yuebHoro npenmera «Pu3nKa» Ha ypOBHE CpeHEro oouiero oopa3zoBanust (6a30BbIi YpOBEHb) AOJIKHO
00ecTeYnTh TOCTHKEHHE CIIEAYIOIINX JIUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeNbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JlnuHOCTHBIE pe3ynbTaThl OCBOEHHsS YyueOHoro mnpeamera «Pu3MKa» HODKHBI OTpakaTb TOTOBHOCTb H
CIOCOOHOCTh 00y4aromUXCs PYKOBOACTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH NO3MLHUEH JMYHOCTH, CHUCTEMOH
[IEHHOCTHBIX OPHEHTAIMi, MO3WTHBHBIX BHYTPEHHHX YyOEXKIEHWH, COOTBETCTBYIOUIMX TPATUIIMOHHBIM IEHHOCTSIM
poccuiickoro o0miecTBa, pacIIMpPeHHe KU3HEHHOTO OIbITa M OMbITAa JAEATEIHHOCTH B MPOIIECCE PEaTU3allii OCHOBHBIX
HaIpPaBJIEHUI BOCIUTATENBHOM IEATENBHOCTH, B TOM YHCIIE B YACTHU:

1) rpa:kaaHCKOro BOCIMTAHUS:

c(OPMHPOBAHHOCTD TPAXKIAAHCKON TIO3UIHH 00yUArOIIErocs Kak akKkTHBHOTO U OTBETCTBEHHOTO WIEHA POCCHIICKOTO
0011eCTBA;

MPUHATHE TPAAULIUOHHBIX O0IIEYETIOBEYECKUX TYMAHUCTUIECKHX U IEMOKPAaTHIECKHUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTebHOCTh B HMHTEpPECax TpakKIaHCKOTO OOIIeCcTBa, YYacTBOBaTh B
caMOoyIpaBJIeHUH B 00pa30BaTeIbHOI OpraHu3aluu;

YMEHHUE B3aMMOJICHCTBOBATD C COLIMANBHBIMU HHCTUTYTaMH B COOTBETCTBHH C UX (QYHKUUSMH U Ha3HAYCHUEM;

FOTOBHOCTb K TYMaHUTAapHON U BOJIOHTEPCKOM IE€ATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMS:

c(OPMHUPOBAHHOCTH POCCUHCKON IPaXKIaHCKON UICHTUYHOCTH, IAaTPUOTH3MA;

IIEHHOCTHOE OTHOIIEHUE K TOCYIapCTBEHHBIM CUMBOJIAM, JIOCTHIKEHUSIM POCCHICKUX YUEHBIX B 001acTH QU3MKu U
TEXHHKH;



3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

c(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHHMS, 3TUIECKOTO TIOBE/ICHUS;

CIOCOOHOCTD OLICHMBAaTh CHUTYalMI0O M TPUHUMATh OCO3HAHHBIC pEIIEHHS, OPHUEHTHPYSICh Ha MOpabHO-
HPaBCTBEHHbIE HOPMBI U IEHHOCTH, B TOM YHCJIE B IEATEIIbHOCTH yUEHOTO;

OCO3HaHHUE JTUIHOTO BKJIAJa B IIOCTPOCHHUE YCTOMYNBOTO Oy IyIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHMA:

3CTETUUECKOE OTHOLICHUE K MUPY, BKJIIOUYAs 3CTETUKY HAYYHOTO TBOPUECTBA, IPUCYILEro (PU3NUECKON HayKe;

5) Tpy10BOro BOCIIUTAHUSA:

WHTEpeC K Pa3nu4yHbIM cdepaM TpodecCHOHATFHOW NEATENbHOCTH, B TOM YHCIE CBS3aHHBIM C (U3UKOH M
TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOp Oymyiiei mpodeccuu W pealn3oBBIBATh COOCTBEHHBIC >KU3HEHHBIC
TJIaHEb;

TOTOBHOCTB M CIIOCOOHOCTB K 00pa30BaHMIO M CaMOOOpa30BaHUIO B 001acTH (DM3UKH HA TIPOTSHKEHUN BCE KHM3HU;

6) 9K0JIOrHYeCcKOro BOCIIUTAHMS:

c(OPMHUPOBAHHOCTD IKOJIOTUUECKOH KYJIBTYPhI, 0CO3HAHUE III00aTBHOTO XapaKTepa IKOJIOTMYECKHX MPooeM;

[JJAHUPOBAHUE U OCYILIECTBICHUE IEUCTBUA B OKPYXKAIOLICH Cpele Ha OCHOBE 3HAHMS LEJEH yCTOWYMBOIO
Pa3BUTHS YEIOBEYCCTBA;

pacIIpeHne OMbITa JesITETbHOCTH SKOJIOTHUECKON HAMIPaBICHHOCTH Ha OCHOBE MMEIOIINXCSl 3HAaHUHN 110 (PHU3HKE;

7) IEHHOCTH HAYYHOI'0 MO3HAHHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO pa3BUTHA (PU3MUECKOW HAYKH;

OCO3HaHWE IIEHHOCTH HAYYHOW JESTENbHOCTH, TOTOBHOCTh B Tpollecce HU3Y4YCHUS (PHU3UKH OCYIICCTBIATH
MIPOEKTHYIO M UCCIIEIOBATENBCKYIO NeSITENFHOCTh HHINBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATDBI
IMo3naBaTebHbIE YHUBEpPCAJIbLHbIE YUeOHbIE 1eiiCTBUS
ba3oBble jJjoruueckue geiicTBUS:

CaMOCTOSITETTHFHO (hOPMYITUPOBATH U aKTYaIM3UPOBATH IPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIPENIEIIATh IENN ACSITEIbHOCTH, 3aaBaTh MapaMeTPhl U KPUTEPUH UX JOCTHKCHUS;

BBISIBIISITH 3aKOHOMEPHOCTH W IIPOTUBOPEYHSI B PACCMATPUBAEMBIX (PU3UUECKUX SBICHUSIX;

pa3pabaTeiBaTh IDIaH PEIICHUS TPOOJeMBbI ¢ yU4ETOM aHANHM3a MMEIOIUXCS MaTepHalbHBIX W HeMaTepHUaIbHBIX
pecypcoB;

BHOCUTHb KOPPCKTUBBI B JACATCIIBHOCTH, OLCHHUBATL COOTBCTCTBUC PC3IYJIBTATOB 1LECIAM, OLCHHUBATHL PHCKU
MOCTEJCTBUM IS TENHHOCTH;

KOODJMHHUPOBATh W BBIMONHATH pabOTy B YCIOBHAX pEANTBHOTO, BHPTYAIBHOTO ¥ KOMOWHHPOBAHHOTO
B3aUMO/ICUCTBUS;

Ppa3BHUBATh KPECAaTUBHOC MBIIIIJICHUE ITPHU PECIICHUHU JXKU3HCHHBIX HpOGJ’IeM.

Ba3oBble ucciaenoBaTeabcKue AeHCTBHS:

BJIaJIETh HAYYHOH TEPMUHOJIOTUEH, KITFOUEBBIMH MOHATHSIMU ¥ METOAAMHU (PU3NUECKON HAYKH;

BJIQJICTh HAaBbIKaMHU y4eOHO-HUCCIICIOBATEILCKOM U MPOSKTHOM JEATEIBHOCTH B 00J1acTH (DU3HUKH, CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSTENFHOMY TIOMCKY METOMOB peIIeHus 3a7ad (hU3UYECKOTO COJACPIKaHUSA, MPUMEHEHHIO
Pa3IMYHBIX METOJIOB IIO3HAHUS;

BJIaACTh BUAAMH ACATCIBHOCTHU II0 IIOJYUCHHWIO HOBOI'O 3HaHHA, €TI0 HWHTECPIIPETAIUU, Hpeo6pa3013aHI/Ho u
MIPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CUTYAIUIX, B TOM YHCIIE MIPH CO3aHUN Y4eOHBIX IPOSKTOB B 001acTH (PU3UKH;

BBUIBIISATh IPUYMHHO-CICACTBEHHBIE CBA3M U AKTYyalM3UpPOBaTh 3a7ady, BbIABUIATb THUIOTE3y €€ pEelICHUs,
HaxOJUTh apryMEHTHI JUIsl I0KA3aTeJIbCTBA CBOUX YTBEPXKACHHM, 3a/1aBaTh IIApaMETPhl U KPUTEPUHU PELLICHHUS;

AHAJIM3UPOBATH IMOJJYYCHHBIC B XO/JI€ PCIICHHA 3aJadn PE3YJIbTaTbl, KPUTHYCCKHU OLUCHHUBATH HUX OOCTOBCPHOCTD,
MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U POPMYJIMPOBATh COOCTBEHHBIC 3aa4d B 00pa30BaTeIbHON JEATEIBHOCTH, B TOM YHCIIE MPU U3YUYCHHH
(u3nKwy;

JlaBaTh OIIEHKY HOBBIM CHTYAIlHsIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT,

YMETh MIEPEHOCUTH 3HAHUS 10 (PU3HKE B MMPAKTUYECKYIO 00JIACTh KU3HECSITEILHOCTH;

YMETh HHTETPUPOBATH 3HAHUSA U3 PA3HBIX ITPEIMETHBIX 00JIacTew;

BBIIBUT'aTb HOBBIC UACH, IIPEAJIaraTb OPUTMHAJIBHBIC ITOAXO0/Abl U PCILICHUA,

CTaBUTH MTPOOJIEMBI U 3a]]a4H, TOYCKAIOIIUE aTbTePHATHBHBIE PEIICHUS.

Pa6ota ¢ undopmanueii:

BJIaACTh HaBBIKAMHU TIOJTYUCHUS I/IH(i)OpMaHI/H/I @HSI/IT-IGCKOFO COACPKaHUA M3 HUCTOYHHUKOB PA3HBIX THUIIOB,
CaMOCTOSITEIIbHO OCYIIECTBIIATH TIOUCK, aHAN3, CHCTEMATH3AINI0 U UHTEPIPETAINIO HH)OPMAIUU Pa3INYHBbIX BHJIOB H
(hopM npencTaBIeHUS;

OTICHUBATH JJOCTOBEPHOCTH MH(MOPMAITHH;

WCIIONIb30BaTh CpeACTBa MH()OPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B PEIICHHH KOTHHTHUBHBIX,
KOMMYHHUKATHBHBIX W OPTaHU3aI[MOHHBIX 337ad C COOJIOJeHHEeM TPeOOBaHWW 3PTOHOMUKH, TEXHUKH O€30IaCHOCTH,
TUTHCHBI, peCypCcoCcOepeKeHNs, TIPABOBBIX M ATHICCKUX HOPM, HOPM HH(POPMAITMOHHOW 0€3011aCHOCTH;



CO3/IaBaTh TEKCThl (PU3UYECKOTO COACPKAHWS B PasIMUYHBIX (QopMaTax ¢ yuy€ToM HaszHa4YeHUs WHPOPMAIUH U
TIEJIEBOH ayJUTOPUH, BBIOHPAs ONTUMAIBHYIO (OPMY MPEJCTABIICHUS H BU3yaIH3aIllH.

KoMMyHnkaTHBHBIe YHHBepCcaJIbHbIE y4eOHbIe JelCTBUA:

OCYILECTBIIATH OOIIEHNE Ha yPOKax (PU3MKU U BO BHE-YPOUHOU AEATEIBHOCTH;

pacno3HaBaTh NPEANOCHIIKY KOHGINKTHBIX CUTYallui U CMTr4aTh KOHQIUKTEL;

Pa3BEPHYTO U JIOTUYHO U3JaraTh CBOIO TOUKY 3PEHUS C UCIOJb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MOHUMATh U UCIO0IB30BaTh MPEUMYIIECTBA KOMaHIHON U MHIUBHYalIbHOH PabOTHI;

BbIOMpATh TEMAaTHUKYy M METOJbl COBMECTHBIX NEHCTBUII C y4yéTOM OOIIMX MHTEPECOB M BO3MOMKHOCTEH Ka)KIOTO
YJIeHa KOJUUIEKTHBA;

MIPUHUMATh LIEJM COBMECTHON J1€ATENbHOCTH, OPraHU30BbIBATh U KOOPINHUPOBATH ACUCTBUA MO €€ TOCTHKEHUIO:
COCTABIIATH IUIAH ACWCTBHMH, paclpelensiTs PoJid ¢ y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yJbTaTbl COBMECTHOM
paboTHI;

OLIEHMBATh KAa4eCTBO CBOETO BKJIAJAa M KKAOTO YYACTHHKAa KOMaHABI B OOLIMH pe3ynbTaT MO pa3pabOTaHHBIM
KPUTEPHSM;

IpeJIaraTh HOBBIC IPOEKTHI, OLICHUBATh UAEH C NO3ULIMH HOBHU3HBI, OPUTMHAIBHOCTH, IPAKTUIECKON 3HAYUMOCTH;

OCYIIECTBJIATh MO3UTHBHOE CTPATETMUECKOE MOBEJEHUE B PA3IMYHBIX CHUTYalUsX, MPOABIATH TBOPYECTBO U
BOOOpakeHHe, ObITh MHUIIUATHBHBIM.

PeryasiTuBHbIe yHUBepcalbHbIe yueOHble AeficTBUS
Camoopranuszanus:

CaMOCTOSITEIBHO OCYIIECTBIATh MO3HABATEIBHYIO JCATEIBHOCT B 001acTH (U3MKH M acTPOHOMHH, BBISBIISITH
MpOoOJIeMBI, CTaBUTH U (HOPMYTHUPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOSITEIBHO COCTABIIATH IUIAH PEILICHNS PACYETHBIX U KAUECTBEHHBIX 3a/1a4, IUIAH BBIIOJIHEHHS IPAKTUYECKOM
paboThI ¢ Y4ETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BOBMOKHOCTEH U MPEIIOYTECHHIA;

JlaBaTh OLECHKY HOBBIM CUTYaLlUsIM;

pacLmpATh paMKH y4eOHOTo peIMeTa Ha OCHOBE JIMYHBIX MPEANIOYTECHU;

JieNiaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATH €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEILICHNUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (POPMHUPOBAHUIO W TPOSBICHHUIO IPYIAWNHA B 007acTH (DM3HWKH, MOCTOSHHO TOBBIIIATH CBOW
00pa3oBaTesbHbIN U KYJIbTYpPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLUOHAJIBHbI HHTEJJIEKT:

JlaBaTh OLCHKY HOBBIM CHTYallUsIM, BHOCUTh KOPPEKTHUBHI B JIESTEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LEJIsIM;

BJIaJC€Th HaBbIKAMU MMO3HAaBaTEJILHOM pe(I)J'IeKCI/II/I KakK OCO3HaHHUA COBCPIIACMBIX HeﬁCTBHﬁ N MBICIIUTCIIBHBIX
MPOIIECCOB, UX PE3yIbTATOB U OCHOBAHHIA;

WCTIONB30BaTh NPUEMBI pedIeKCUH 1151 OLICHKH CUTYalluH, BEIOOpa BEPHOTO PELICHNUS;

YMETDH OLICHMUBATh PUCKU U CBOCBPEMCHHO IMPUHUMATL PCHICHUSA 110 X CHUIKCHUIO,

IIPUHUMATL MOTHBBL U apT'yYMEHTHI APYTUX IIPU aHAJIN3€ PE3YIbTATOB AEITEILHOCTH;

MPUHUMATE ce0s1, MOHUMAas CBOU HEJOCTATKU M JOCTOMHCTBA;

MPUHUMATH MOTHBBI U apI'YMEHTBI APYTHX MPH aHAJIN3€ PE3YJIbTATOB ACATEILHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OMIMOKH.

B mpouecce nocTikeHHs JTUYHOCTHBIX PE3yJbTaTOB OCBOCHHS HPOTpaMMbl MO (U3HMKE ISl YPOBHS CPEAHETro
obmero oOpa3oBaHusi y O0Oy4yarOIIMXCS COBEPLICHCTBYETCS OMOLMOHAJIBHBIM HWHTEIUIEKT, MPEANOoJaraionmm
c(hOpPMHUPOBAHHOCTE:

CaMOCO3HAHHMS, BKJIIOYAIOMIETO CIIOCOOHOCTh MOHMMATh CBOE SMOIMOHAIBHOE COCTOSHHUE, BHJIETh HATPaBIICHUS
pa3BUTHSI COOCTBEHHOH SMOLMOHAILHON cepbl, OBITH YBEPEHHBIM B ce0¢€;

CaMOpEryJIMPOBaHMUsI, BKIFOYAIONIETO CAMOKOHTPOIb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEJCHUE,
CIIOCOOHOCTD aaanTUupoOBaTHCA K OMOIIUOHAIBHBIM U3MCHCHUAM U IPOABJIATH I‘I/I6KOCTB, OLITH OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOIIEH cTpeMIIeHHE K JOCTIKEHHIO LIEJIN U YCIIEeXY, ONTUMHU3M, WHULIIMATUBHOCTD,
YMEHHUE €HCTBOBATH UCXOAS U3 CBOMX BO3MOXKHOCTEH;

OMIIaTHUH, BKHIO‘IaIOIlIefI CIIOCOOHOCTHh ITOHHUMATh OMOIIMOHAJIIBHOC COCTOSAHUEC OPYIruXx, YUUTBIBATHL €ro IIpu
OCYILECTBIICHUH OOLICHNUS, CHOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHMIO;

COLMANIbHBIX HABBIKOB, BKIIIOYAIOLINX CHOCOOHOCTH BBICTPAUBATh OTHOLICHHS C APYTUMH JIIOABMH, 3a00THTHCS,
MPOSIBIIATH HHTEPEC U pa3peniath KOHQIUKTEHI.

HPEJIMETHBIE PE3YJIBTATBI
K xonHmy o60ydenns B 10 KkJjacce mpeaMeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaTh
c(OPMHUPOBAHHOCTD Y O0YYAIOLINXCS] YMEHUIL:



JIEMOHCTPHPOBATh HA IIPUMEPAX POJIb U MecTO (GU3KUKH B POPMUPOBAHUH COBPEMEHHOM HAYYHOI KapTHHBI MUPA, B
pPa3BUTUM COBPEMEHHON TEXHUKHU U TEXHOJIOTHM, B IPAKTUUECKOU e TENHLHOCTH JIFOJEH;

YYHUTHIBATh TPAHUIEI TPUMEHCHUS W3YYCHHBIX (DHM3MUSCKUX MOjeNiell: MaTepualibHas TOYKa, WHEpIUAIbHAS
cucreMa otcuéra, aOCONOTHO TBEPIOE TEJIO, MACAJIbHBIA ra3, MOIEIM CTPOCHHUS ra3oB, KMAKOCTEH M TBEPABIX TEJ,
TOYCYHBIN DIEKTPHUECKUH 3aps/] PH perieHny GU3NIECKUX 3a7ad;

pacno3HaBaTh (QU3NUECKUE SIBICHHUS (IIPOLIECCH) U OOBSACHITH UX Ha OCHOBE 3aKOHOB MEXaHWKH, MOJIEKYJSPHO-
KMHETUYECKOH TEOPHM CTPOEHMSI BELIECTBA M 3JIEKTPOJMHAMHUKHU: PaBHOMEPHOE M PABHOYCKOPEHHOE NpPSAMOJUHENHOE
IBIDKEHHE, CBOOOIHOE TMajeHHe Tell, [BIKEHHE ITI0 OKPYKHOCTH, WHEPIHSA, B3aUMOJEHCTBHE Tei, nuddys3us,
OpOYHOBCKO€ JIBIKEHHIE, CTPOSHHUE KHUIKOCTEeH 1 TBEPABIX Tell, N3MEHEHHe 00bhEMa TeJl P HarpeBaHUU (OXJIKIACHHN),
TEIUIOBOE paBHOBECHE, MHCIApEHUE, KOHACHCAlus, IUIaBJICHUE, KpUCTAUIM3alysl, KHUIIEHHE, BIAXXHOCTb BO3AYXa,
MIOBBIIIICHUE JABIIEHUS Ta3a MPHU €r0 HarpeBaHWU B 3aKPBITOM COCYZE, CBSI3b MEXIy MapaMeTpaMH COCTOSIHHS Ta3a B
M30MPOIIeCccax, AIEKTPU3ALKS Tell, B3AUMOICHCTBHE 3apsI0B;

OIMCHIBATh MEXaHUYECKOE ABIKCHHE, HMCIOJb3Yys (U3MUECKUE BEIUYMHBI: KOOpAMHATA, MYTh, MEPEMEIICHHE,
CKOpOCTb, YCKOPEHHE, Macca TeNa, CHJIa, UMITYJIbC Tella, KHHETUUECKask SHEPIHs, MOTEHIIMAIbHAs SJHEPT U, MEXaHUYecKas
paboTa, MexaHu4ecKas MOITHOCTh; MIPH ONMMMCAHUH MPAaBUIBLHO TPAKTOBATh (PM3NIECKHUI CMBICI MCIIONh3yEeMbIX BEITHYHH,
uX O0O3HAYeHWs] M EJWHHIBI, HaXOAWTh (OPMYINBI, CBS3BIBAIOIIME JAHHYI0 (HU3MUYECKYIO BEIHYUHY C APYTHMH
BEITMYMHAMU;

OIHMCHIBATh W3YYEHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHHSA, HCIONB3YS (U3NUECKUE BEITUUNHBIL:
JaBJICHUE Ta3a, TEMIepaTypa, CpeIHssl KHHETHIEeCKass YJHEPTHU XaOTHIECKOTO ABIKEHUS MOJEKYJ, CpeIHEKBaApaTHIHAS
CKOPOCTb MOJIEKYJI, KOJMUYECTBO TEIJIOTHl, BHYTPEHHsISI dHEprus, padora rasza, KOd(Q(UIMEHT MOJIE3HOro IeHCTBHUS
TEIUIOBOTO [BUTATENsI; MpPH ONWCAaHUHM TPAaBUIBHO TPAKTOBATh (HU3WYECKUI CMBICT HWCHOJIB3YyEMBIX BEIWYHH, WX
0003HaYEHUS ¥ €IUHUIIBI, HAXOIUTH (DOPMYIIBI, CBS3BIBAIONINE JaHHYIO (PM3MYECKYIO BETUYHHY C APYTUMHU BETHIHHAM;

OINHCHIBaTh HM3Y4YEHHBIE JIEKTPUUECKHE CBOMCTBA BEIIECTBA U JJEKTPUYECKHE SBJICHHS (IIPOLECCHI), UCTIOIB3YS
¢u3nuecKkrue BETUYMHBI: DIIEKTPUYECKUN 3apsf, DJICKTPHUECKOE TMoJie, HANPsHKEHHOCTh MO, MOTEHIHAN, Pa3HOCTb
MTOTEHIINANIOB; MPH ONMCAHWU MPABUIHHO TPAKTOBATH (PU3NUECKHI CMBICI UCIIONB3YEMbIX BEIHYUH, HX 0003HAYCHUS U
€/IMHUIIBI; YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DU3NYECKYIO BEJIHUUHY C APYTHMHU BeTHUMHAMU;

AHAJIM3HUPOBATH (1)I/I3I/I‘IGCKI/IG IMpouccCCol M ABJICHUA, HCIIOJIb3YS (1)I/I3I/ILI€CKI/IG 3aKOHbI W TMIPUHOMUIIBI: 3aKOH
BcemupHoro Tsarorenus, I, II u Il 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXAHHUYECKOW SHEPryH, 3aKOH COXPAHEHUS
MMITYJIbCa, TPUHIMIT CYTEPIO3UINN CHJI, TPHUHIUI PAaBHONPABUS HWHEPIMANBHBIX CHCTEM OTCYETA, MOJIEKYISIPHO-
KMHETUYECKYI0O TEOPHUI0 CTPOCHMS BEIIECTBA, I'a30BbIE 3aKOHBI, CBSI3b CpeAHENH KUHETHYECKOW 3HEPIruu TEIUIOBOTO
JBYOKCHUS MOJIEKYJ ¢ aOCOJIOTHOW TeMITepaTypoil, IepBhIid 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAHEHHS AIIEKTPHIECKOTO
3apsiaa, 3akoH KynoHa, mpu 3TOM pa3ndyarh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIpaXKEHHE U
ycioBusl (TPaHUIIBI, 00IaCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MTPHUHIIMITEI IEHCTBUSI MAIIMH, MPHOOPOB M TEXHUYECKUX YCTPOUCTB; pa3Inyarh YCIOBUS UX
0€3011acHOr0 NCTIOJIB30BaHMS B TTOBCETHEBHOW XKU3HU;

BBITIOJHATH SKCIIEPUMEHTHI TI0 UCCIIEIOBAHHUI0 (PH3MYECKUX SIBIIEHUI M MPOIECCOB C MCIIONB30BAHUEM TIPSMBIX U
KOCBEHHBIX W3MEpPEHH, MpH 3TOM (POpMYyITHpOBaTh MPOOIeMy/3aady W THIOTe3y y4eOHOro 3KCIepUMEHTa, COOMpaTh
YCTaHOBKY W3 MPEIIOKEHHOT0 000pyI0BaHUS, TPOBOANUTE OIBIT U ()OPMYIUPOBATH BHIBOBI;

OCYIIECTBJIATh TMPSIMbIE W KOCBEHHBIE H3MEpeHUs (U3NYECKHX BEIMYWH, NMPH 3TOM BBIOMPATh ONTUMAIIbHBIN
CHoco0 M3MEPEeHHS U UCIIONb30BaTh U3BECTHBIE METOBI OLIEHKH MOTPELTHOCTEN N3MEPEHMIA;

HCCJIICA0BATh 3aBUCUMOCTU MCKIY (1)I/I3I/I‘ICCKI/IMI/I BCJIMUMHAMU C HUCIIOJIb30BAHUEM IIPAMBIX H3MepeHHI>'I, IIpu 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3yNIbTATHI MMOJYYCHHOW 3aBUCUMOCTH (DH3MUECKUX BEIMYUH B BHJIE TAOIHUI]
U rpauKoB, JeNaTh BBIBOJBI MO PE3YJILTATaM HCCIICIOBAHMS;

coOoaaTh mpaBuiia 0E30MacHOrO TpyAa MpH MPOBEICHHH HCCIEJAOBAHUN B paMKax y4eOHOTrO JIKCIIEPUMEHTa,
y4e0HO-UCCIIE/IOBATEIhCKOW W  TMPOEKTHOW JIEATENIFHOCTA C HWCIOJB30BAaHHEM HM3MEPUTENBHBIX YCTPOWCTB U
71a60PaTOPHOTO 000PYAOBAHUS;

pemarh pac4éTHbIE 33J1a41 C SBHO 3aJJaHHOW (HPU3NUECKON MOJIENBIO, UCTIONB3Ys (PM3HUYECKHe 3aKOHBI U PUHIIUIIH,
Ha OCHOBE aHaJIM3a YCIOBHSA 3a/Ja4d BHIOMpaTh (PU3UUECKYI0O MOJEINb, BBIICJATh (PrU3ndYecKue BETUUMHBI U (OPMYIIBL,
HeoOXonuMble Ui e€ pelIeHUs], MPOBOJUTH PAacu€Thl W OLEHHMBATH PEAILHOCTH IMOJyYEHHOTO 3HA4YCHUS! (PU3NUECKOU
BCIIMYHHBI,

pelaTh KaueCTBEHHBIE 3a/1aUl: BBICTPAUBATh JOTHUECKH HEMPOTHBOPEUUBYIO LIEMIOYKY PACCYKIAEHUN C OMOPOMl Ha
W3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKHE SBICHUS;

HCIIOJIB30BaTh IpU PCIICHUU yqe6HBIX 3aga4 COBPEMCHHBIC I/IH(i)OpMaIII/IOHHI)Ie TCXHOJIOTUMW JJIs1 IIOMCKaA,
CTPYKTYpHUPOBAHUS, HHTEPIIPETAIIMM U MPEJCTABICHUS y4eOHOW W HAYYHO-TIOMYJISAPHON MH(OpMAIMK, TOTy4eHHOH U3
Pa3NUYHBIX HCTOYHUKOB, KDUTHYECKH aHAJIM3UPOBATh MOTydaeMyro HHPOPMALIHUIO;

NPUBOIUTH MPHUMEPHI BKJIAAAa POCCHHCKUX W 3apyOeXHBIX YUYEHBIX-(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE
MPOLECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHUE TEXHUKHU U TEXHOJIOTHA;

WCTIONB30BaTh TEOPETUYECKUE 3HAHUA MO (HU3MKE B MOBCEAHEBHOW KM3HU Uil oOecredeHusl 0e30acHOCTH NpU
oOpamieHur ¢ mnpuOoOpaMM W TEXHHYECKUMH YCTPOWCTBAMH, JJIsl COXPAHEHHs 3/A0pOBbsi M COOJIONEHUS HOPM
9KOJIOTHYECKOTO MTOBEIEHUS B OKPYIKAIOIIEH Cpe/ie;



paboTaTh B rpyMIIe C BHIMOJIHEHUEM Pa3IMYHBIX COLMANBHBIX POJIeH, TNIAHUPOBATh PadOTy TPYIIIbI, PalliOHATHHO
pacmpe/ensiTh 0053aHHOCTH W TUIAHUPOBATH JCATEILHOCTh B HECTAHJAPTHBIX CHTYAIUSIX, aJIeKBATHO OIICHUBATH BKJIAJI
Ka)XIOTO U3 YYaCTHHKOB TPYIIIBI B PEILICHUE pacCMaTpUBaeMOil PoOIeMBbl.

K xonmy oOyuenns B 11 Kjacce mnpeaMeTHBIE pe3yiabTaThl HAa ©0a30BOM YPOBHE JODKHBI OTPaKaTh
c(hOpMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHHIA:

JEeMOHCTPHPOBATh HA MPUMEPAX POJIb U MeCTO (PHU3KUKK B OPMUPOBAHUM COBPEMEHHOM HAyYHOI KapTHHBI MUPA, B
Pa3BUTUH COBPEMEHHOM TEXHUKH W TEXHOJIOTHH, B MPAKTHYECKOH NEATEIBHOCTH JIIOACH, LENOCTHOCTh U €IUHCTBO
(hM3UIeCcKO KapTHHEI MHPA;

YYHATHIBATH TPAHUIIBI TPUMEHEHHS H3YICHHBIX (PM3MUECKUX MOJIEIICH: TOUCYHBIH IEKTPUIECKHIH 3apsi, Jyd CBETa,
TOUCYHBIH UCTOYHHUK CBETA, sIEpPHAs MOAETb aTOMa, HyKJIOHHAs MOJENlb aTOMHOTO sapa MpU PelIeHUuH (PH3MYECKHX
3aay;

pacrio3HaBaTh (U3WYECKUE SIBICHUSA (TIPOIECCHI) M OOBICHATh WX HAa OCHOBE 3aKOHOB DJICKTPOIWHAMUKH H
KBaHTOBOM (PHM3MKH: 3JIEKTpHYecKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE ACHUCTBHS TOKa,
B3aMMOJICHICTBUE MAarHWTOB, DJCKTPOMArHUTHAs WHIYKIHWS, NEHCTBHE MAarHUTHOTO MOJS Ha MPOBOAHUK C TOKOM U
IBIDKYIIAACS 3apsifl, SJIEKTPOMArHUTHBIE KOJEOAHWS W BOJHEI, MPSIMOJHMHEWHOE PacIpOCTpaHEHHE CBETA, OTPaKEHHE,
npejgomiieHue, MHTepdepeHuys, Audpakuus W TOIIpU3alus CBETa, AUCHEPCHS CBETa, (OTOINEKTPHUECKHN HPQeEKT
(poToaddexT), cBeToBoe AaBIEHHE, BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa aroMa BOJOPOAA, CCTECTBEHHAas U
WCKYCCTBEHHAs PaIMOAKTHBHOCTD;

ONMCHIBATh W3YYCHHBIE CBONCTBA BEMIECTBA (DJIIEKTPUYECKHE, MAarHUTHBIE, ONTHUYECKUE, DSJIEKTPHUECKYIO
MPOBOJMMOCTD PA3IMYHBIX CpPEl) U DJICKTPOMATHWUTHBIC SIBICHUS (TIPOLIECCHI), MCMOJB3Yys (QU3MUECKHE BETUYMHBI:
ANEKTPUIECKHIA 3apsif, CHIa TOKA, dJEKTPUIECKOE HATIPSDHKEHHE, SIEKTPUIECKOE COMTPOTHBIIEHUE, PA3HOCTh ITOTEHIINANIOB,
ANEKTPOIBIXKYIIAs CHiIa, padoTa TOKA, MHAYKIHS MarHWUTHOTO TOJs, cuia Ammepa, cuia JlopeHra, WHIYKTHBHOCTb
KaTyIIKH, DHEPTUsl ANEKTPUIECKOr0 U MAarHUTHOTO IOJIeH, MepUoJ] U YacToTa KojieOaHWl B KOJe0aTeIbHOM KOHTYpE,
3apsil U CWJIa TOKa B MPOIIECCE TAPMOHHUYECKUX DJIEKTPOMArHUTHBIX KoJieOaHMH, (POKYCHOE PAacCTOSHUE M ONTHYECKas
CWJIa IIMH3bI, TIPY OMHUCAHWU TPABHIIPHO TPAKTOBATh (PM3UYECKHI CMBICI HCIIONB3YEMBIX BEITHMYWH, UX 0003HAYCHUS H
€IMHUIIBI, YKa3bIBaTh (JOPMYJIbI, CBS3bIBAIONINE JAHHYIO (PU3UUECKYIO BEIMYUHY C IPYTUMH BETHYHMHAMM,

OIMUCBIBATL H3YUCHHBLIC KBAHTOBBLIC ABJICHHA MW IIPOLCCCHI, HCIIOIb3YyAd (I)I/I3I/I‘-I€CKI/I€ BCJIMYUHBI: CKOPOCTH
AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4YaCTOTa CBETA, SHEPTUS W MUMITYJIbC (DOTOHA, epro/| Todypaciaja, SHEPTHs
CBS3M aTOMHBIX SfAep, MPH OINWCAHWUM TPAaBUIBHO TPAKTOBATh (PU3UYECKHA CMBICI WCIIONB3YEMBIX BEIHYWH, WX
0003HAYCHUS W EAMHUIIBI, YyKa3biBaTh (OPMYJBI, CBS3BIBAIOIINE JaHHYI0 (U3MYECKYI) BEIMYMHY C JAPYTHMH
BEITMYMHAMHU, BEIYHCIIATH 3HaYeHHE (DU3MUECKON BETMINHBL;

aHAIIM3UPOBATh (YM3MUYECKUE MPOIECCHl W SBJICHHS, MUCTOIB3Ys (PU3NUECKHe 3aKOHBI W MPHUHIUIBL 3akoH Owma,
3aKOHBI TIOCJICJIOBATEIbHOTO W MApaIeNbHOTO COCIWHEHUS TPOBOAHUKOB, 3akoH Jxoyms—JleHna, 3akoH
AJIEKTPOMAarHUTHOW WHAYKIMH, 3aKOH TPSMOJHMHEHHOTO pPacHpOCTpaHEHHs CBETa, 3aKOHBI OTPAKEHHS CBETa, 3aKOHBI
MpeNIOMIICHUS] CBETa, ypaBHeHWe OWHITelHa s (oTodddekrra, 3aKOH COXpAaHEHUS JHEPruu, 3aKOH COXPAaHEHUS
MMITYJIbCa, 3aKOH COXPaHEHUs SJIEKTPUYECKOro 3apsijia, 3aKOH COXpPaHEHHWs MacCOBOTO YHCia, MocTynatel bopa, 3akoH
pPaInoaKTUBHOTO pacliajia, Py 3TOM pa3lindaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOE BhIpAKEHHE H
ycIIoBUS (TPaHUIIBI, 00IACTH) TPUMEHUMOCTH;

OTIPE/IEeTISAITh HAMPABIICHHE BEKTOpPA WHIYKIIMM MAarHUTHOTO TIOJSI TIPOBOJAHHMKA C TOKOM, CHIIBI AMITEpa U CHIIBI
Jlopenua;

CTPOHTH U ONKCHIBATh N300pakeHNE, CO3/JaBaeMO€E INTOCKUM 3€pKajioM, TOHKOM JTMH301;

BEITIOJTHSATH SKCIIEPUMEHTHI TI0 UCCIIEIOBAHHUI0 (PH3UMYECKUX SIBIIEHUIM M MPOIECCOB C UCIOIB30BAaHUEM MPSIMBIX U
KOCBEHHBIX M3MEPEHHIA: MPH 3TOM (OPMYIUPOBATh MPOOJieMy/3a7iady U THUIOTe3y y4eOHOro IKCIepUMEHTa, COOMpaTh
YCTaHOBKY M3 ITPEUI0KEHHOTO 000pyJ0BaHUS, IPOBOANUTE ONBIT H (POPMYJIMPOBATH BHIBOJIBI,

OCYIIECTBIIATh TMPSIMbIE W KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIUYMH, MPU ITOM BBIOMPATH ONTHMANBHEIN
Croco0 U3MEpEeHHs 1 UCIIOIb30BaTh U3BECTHBIE METO Bl OLIEHKU MOTPEITHOCTEN N3MEPEHHUIA;

uccijea0oBaTb 3aBUCUMOCTH q)HSI/I‘IeCKI/IX BCJIIMYUH C HMCIIOJIB30BAHHUEM IIPAMBIX H3MepeHHfI: Impu 3TOM
KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJIbTaThl MOJTYUYEHHON 3aBUCUMOCTH (PU3NUECKUX BEITHMYUH B BUJE TAOJIHIL
U rpauKoB, JeNaTh BBIBOJBI MO PE3YJIbTATaM HCCIIEIOBAHMS;

coOmoaTh mpaBwia 0e30MacHOro TpyAa MPH MPOBEIEHUH HCCIEJIOBAHMN B paMKax Y4eOHOTO JKCIICpUMEHTA,
y4eOHO-UCCIIEIOBATEIbCKOM W TMPOEKTHOW JICITENHHOCTH C  HCIOJB30BAaHHEM HW3MEPUTEIbHBIX YCTPOWCTB H
nabopaTopHOro 00OPyAOBaHNS;

pemarh pac4éTHbIE 33J1a41 C SIBHO 3aJJaHHOU (PU3NUECKON MOJIENbIO, UCTIONB3Ys (M3HYECKHe 3aKOHBI U PUHIIUIIH,
Ha OCHOBE aHallM3a YCIOBHS 33/1a4d BBIOMPATh (DUZUUECKYIO MOJIENb, BBIIENATh (PU3MYECKHE BEIWYHHBI M (HOPMYIIHI,
HeoOXonuMble Ui e€ pelIeHUs], MPOBOJUTH PAacy€Thl W OLEHHUBATH PEAIBHOCTH IMOJyYEHHOTO 3HAYCHUS (PU3NUECKOU
BEJTMYUHBL;

pellaTh KaueCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTUUECKH HEMPOTHBOPEUMBYIO LIEMIOYKY PACCYXKIEHUN C OMOPOH Ha
W3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBICHUS;

WCTIONB30BaTh IpPH PELIEHUH YYeOHBIX 3a/a4 COBPEMEHHbIE HH(OpMAIMOHHBIE TEXHOJOTUM JUIS IIOWCKA,
CTPYKTYpHUPOBAHUS, MHTEPIIPETAIIMM U MPEJCTABICHUS Y4eOHOW W HAYYHO-TIOMYJISAPHON MH(OpMAaIMK, MOTydYeHHOH U3
Pa3INIHBIX UCTOYHUKOB, KpUTHIECCKH aHATM3HUPOBATH MOJTy4aeMy 0 HH(POPMAIIUIO;



OOBSICHATh TPUHIUIBI ACWCTBUS MAallWH, NPUOOPOB M TEXHWYECKHX YCTPOWCTB, pPAa3IWYaTh YCIOBUS UX
0€301acHOro NCTIIOJIB30BAHMS B TOBCETHEBHOM KU3HU;

MPUBOIUTH TPUMEPHI BKJIAAa POCCHHUCKUX W 3apyOeKHBIX YUEHBIX-(DM3MKOB B pa3BUTHE HAYKH, B OOBSICHCHHE
MPOIIECCOB OKPY’KAOIIIEr0 MHPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHI;

WCIIONB30BaTh TEOPETHYECKNe 3HAHUS 1O (H3MKE B MOBCEAHEBHOMN KHU3HU sl 00ecreueHns 0e30acHOCTH MPH
oOpalieHur ¢ mpuOOpaMH W TEXHHUUECKUMH YCTPOHCTBAMH, IJIsl COXpPaHEHHS 3I0pOBbS M COONIONECHUS HOPM
9KOJIOTHYECKOTO MTOBEIEHUS B OKpY KaIOIIeH cpefie;

paboTaTh B IrpymIie C BHIMIOJIHEHUEM PAa3IMYHBIX COIMAIBHBIX POJIEH, TNIAHUPOBATh Pa0OTy TPYIIIIEI, PalliOHATHHO
pacnpenensTs 00S3aHHOCTH ¥ TUTAHUPOBAThH AESITETFHOCTh B HECTAHAAPTHBIX CHUTYAIHiX, aCKBATHO OIEHWBATH BKJIA[
Ka)XIOTO U3 YYaCTHHKOB TPYIIIBI B PEIICHUE pacCMaTpUBAEMOi TPOOIEMEI.

COJAEPKAHUE OBYYEHUS
10 KVIACC
Pasnen 1. ®u3znka 1 MeTOAbI HAYYHOTO MO3HAHUS
®du3uka — HayKa o mpupojae. Hayunple MeTOIbI TO3HAHKS OKPYKAroImero Mupa. Pois skcriepiMenTa u TeOpuH B
TIporiecce MO3HAHUS IPUPOIBI. DKCIIEPUMEHT B (PU3HKE.
MogenupoBanue (U3NUECKUX SIBICHMH M mpoueccoB. HayuHble rumores3bl. Pusnueckue 3aKOHBI U TEOPHHU.
I'panuiel npuMEeHUMOCTH (PU3NYECKUX 3aKOHOB. [IpHHIINIT COOTBETCTBHA.
Ponp 1 MecTo ¢usnku B HopMHUPOBaHUU COBPEMEHHON HAayYHOW KapTHUHBI MUPA, B MPAKTUIECKON AESITEIHHOCTH
JIIOJIEH.
Jlemoncmpayuu
AHaznoroBsle 1 TU(GPOBEIE H3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYHKH.
Paszpnen 2. Mexanuka
Tema 1. Kunemamuxa
Mexanuueckoe nBUKeHUE. OTHOCUTEIBHOCTh MEXaHUUECKOr0 ABMKEeHUs. Cuctema oTcuéra. TpaekTopus.
[lepememenne, ckopocTh (CpemHssl CKOPOCTh, MTHOBEHHAss CKOPOCTh) W YCKOPEHHE MaTepHUANbHON TOYKH, WX
MIPOEKIIUK Ha OCH CHCTEMBI KoopanHaT. Clio)keHue MepeMelleHI U CII0KEeHNEe CKOPOCTeH.
PaBHOMEpHOE M paBHOYCKOPEHHOE NPSMOJHMHEHHOE NBHKEeHHUE. [ paduKku 3aBUCHMOCTH KOODPJMHAT, CKOPOCTH,
YCKOpEHUSI, yTH U TIepeMEIIeHUsT MaTepHATbHOW TOYKH OT BPEMEHHU.
CBo0oHOE TajieHue. Y CKOpeHue CBOOOHOTO TaICHUsI.
KpuponuneitHoe npmwkenue. [[BrkeHHe MaTepHALHON TOUYKH IO OKPY)KHOCTH C IOCTOSSHHOM [0 MOJYIIIO
CKOPOCTBIO. YTIIOBasi CKOPOCTh, TMHEWHast CKOpocTh. [lepron 1 yacToTta obpamienus. LleHTpocTpeMuTenbHOEe YCKOPEHHE.
TexHUYecKkue yCTPOWCTBA M MPAKTHIECKOE IMPUMEHEHHUE: CITHOMETp, ABMKEHUE CHAPSIIOB, IIETTHbIE U peMEHHbBIE
nepeavm.
Jlemoncmpayuu
Mopenb cucTeMbl OTCYETa, HILTFOCTPAIIHS KHHEMAaTHIeCKUX XapaKTePUCTHK JIBUKCHHUS.
[IpeobpazoBanue IBMKEHHUN C UCTIONB30BAHNEM MPOCTHIX MEXaHNU3MOB.
[Tagenue Ten B BO3ayXe U B pa3perkeHHOM IIPOCTPAHCTBE.
HaGmonenune nemkenus tena, OpOIIeHHOTO MO YTIIOM K TOPU30HTY U TOPH30HTAIBHO.
Nsmepenne yckopeHUs CBOOOIHOTO TaICHUSI.
Hampasnenune ckopocTH npu ABMKEHUU TIO OKPY>KHOCTH.
Yyenuueckuii sxcnepumenm, nabopamoprwvie pabomuol
N3ydeHne HepaBHOMEPHOTO JABMKEHUS C IETIbIO OIPeIeIeHUs MTHOBEHHON CKOPOCTH.
HccnenoBanne COOTHOMICHUSI MEXIY MyTSMH, MPOWIECHHBIMHU TEJIOM 3a TOCIE0BaTEIbHbIE PABHBIE TPOMEKYTKH
BpPEMEHH TP PaBHOYCKOPEHHOM JIBI)KEHUH C HA4aJIbHON CKOPOCTHIO, PABHOM HYIIIO.
WzydeHne nBrKeHUS MapHUKa B BI3KOH KUIKOCTH.
Wzyuenne nBrkeHus Tena, OpOIIeHHOr0 TOPU30HTAIBHO.
Tema 2. /lunamuxa
[Ipunnun otHocutenbHocTU ["anunes. [lepoiit 3akoH HeloToHa. HEpLManbHBIE CUCTEMBI OTCUETA.
Macca Ttena. Cuna. [Ipuanun cynepnosunuu cwi. Bropoit 3akon Herorona ans marepuansHoW Touku. Tperuit
3akoH HpI0TOHA 111 MaTepHaIbHBIX TOYEK.
3akoH BceMUpPHOTO TAroteHus. Cuina Tspkectu. [lepBast kocMudeckast CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenne. Buasl Tpenus (1okosi, ckonkxenns, kauenns). Cuna tpernst. Cyxoe Tpenue. Cuiia TpeHUS CKONBKEHHS 1
cuiia TpeHus mokos. Kosddunument tpenus. Criia CONpOTUBIICHUS NIPH JABWKEHUHN TeJa B )KUAKOCTH WU Ta3e.
[ToctynaTensHOE 1 BpaliaTeabHOE IBMKEHUE a0COIIOTHO TBEPIOTO Tea.
MOMEHT cuJibl OTHOCUTENBHO OCH BpalieHus. [1nedo cuiibl. Y ciaoBus paBHOBECHUS TBEPIOTO TENA.
TexHn4yeckre ycTpoicTBa M MPaKTHIECKOE MPUMEHEHNE: TIOIINITHUKY, IBIKEHIE NCKYCCTBEHHBIX CITyTHHKOB.
Jlemoncmpayuu
SIBneHne uHepIUHY.
CpaBHeHHE Macc B3aUMO/ICHCTBYIOIINX Tell.
Bropoii 3akon HptoToHa.



N3mepenue cuil.

CrnoxxeHue CulL.

3aBHCUMOCTD CHIIBI YIIPYTOCTHU OT JIeOpMAaLIUH.

HesecomMocTs. Bec Tena npu yCKOpEeHHOM MOJIBEME U MaICHUH.

CpaBHeHHE CHIT TPEHHUS TIOKOSI, KAYeHUS ¥ CKOJIBKEHUSI.

VYcnoBus paBHOBecHs TBEpAOTo Tena. Busl paBHOBecHS.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomovi

Nzydenne nmkeHus Opycka 1Mo HaKJIIOHHOM MJIOCKOCTH.

HccnemoBanne 3aBHCHMOCTH CHJI YIPYTOCTH, BO3HHKAIOIINX B TPYXHHE W PE3UHOBOM O00pasie, OT HX
nehopMaIum.

UccnenoBanne ycnoBuid paBHOBECHS TBEPAOTO Tela, HMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3aKoHbl COXpaHeHUA 8 MEXAHUKE

Wmnynbc MatepuanbHOW TOYKH (Tena), CUCTEMBl MaTepUAbHBIX TOUEK. MIMIyJIbCc CHIIBI U U3MEHEHUE MMITYJbCa
Tena. 3aKOH COXPaHEHUS UMITyJIbca. PeakTHBHOE ABUKEHUE.

Pa6ora cumer. MOITHOCTH CHITBI.

Kunernyeckas sHeprust MaTepuaibHOi Touku. Teopema 00 N3MEHEHUH KHHETHYECKON SHEPTHU.

[lorenumanbHas sHeprusi. lloTeHumaneHast 3HEprust ymnpyro zaedopmupoBaHHOW mpyXuHbl. [loTeHIManbHas
SHEPTHUA Tejia BOJIM3Y MOBEPXHOCTH 3EMITH.

[loreHnmanpHBIE ¥ HETIOTEHIUATbHBIE CHITBL. CBS3b paOOTHl HEMOTEHITHAIFHBIX CHII ¢ I3MEHEHHEM MEXaHUIeCKOH
SHEPTUH CUCTEMBI TeJl. 3aKOH COXpaHEHHs MEXaHWYeCKON IHEPTUH.

Ynupyrue u Heynpyrue CTOIKHOBEHUSI.

TexHnyeckue ycTpOWCTBA M MPAKTHYECKOE MPHUMEHEHHE: BOJOMET, KOMEP, MPYKUHHBIN IHCTOJET, JBIDKEHHUE
paker.

Jlemoncmpayuu

3aK0H COXpaHEHWS UMITYJIbCA.

PeakTuBHOE NBMKEHUE.

[Nepexoa NOTEeHIMAILHON SHEPTHH B KHHETUYECKYIO U 0OpaTHO.

Yyenuueckuii sxcnepumenm, nabopamopHuie pabomul

Nzydenne abCOMOTHO HEYNIPYTOTO yIapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanne cBsizu pabOTHI CHIBI C M3MEHEHHEM MEXAHWYECKOH DHEpruH Telna Ha IMPHUMEpE pacTsHKEHUS
PE3WHOBOTO XKTyTa.

Paszpnen 3. MouiekyasipHasi pu3uka ¥ TEpMOIMHAMMKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUUECKOI Meopuu

OcCHOBHbIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKO TEOpMHM W HX ONBITHOE OOOocHOBaHME. bpoyHoBckoe
newkenne. Juddysns. Xapakrep ABIKEHUS U B3aUMOJISHCTBHS YaCcTHI] BellecTBa. MOJeNn CTPOSHHS Ta30B, KUIKOCTEH
Y TBEPHBIX TeN M OOBSICHEHHE CBOWCTB BEIECTBA HA OCHOBE 3THX Mojeliell. Macca u pa3mepsl Mosekyid. KomudecTso
Bemecta. [locTosiHHas ABoraapo.

TemoBoe paBHOBecue. Temneparypa u e€ usmepenue. Lllkana Temmeparyp Llenbcust.

Mopnens wupeanpHoro raza. OCHOBHOE YypaBHEHHE MOJIEKYJISPHO-KHHETHYECKONH TEOpWUU HICabHOTO Tasa.
AOcomoTHas Temreparypa Kak Mepa cpeqHell KWHETHYeCKOW SHEepruu TeIUIOBOTO JABMXKEeHMs 4vacTuil rasza. [llkama
temmnepatyp KennBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kiamneiipona. 3akon Jlamprona. M3omporeccsl B
WJeallbHOM Ta3e C TIOCTOSHHBIM KOJHMYECTBOM BemecTBa. ['paduyeckoe mpencTaBiIeHHE H3OMPOIECCOB: H30TEpMa,
n30xopa, n3obapa.

TexHUUECKHE YCTPOICTBA M IPAKTHUECKOE TIPUMEHEHHE: TEPMOMETP, OapoMeTp.

Lemoncmpayuu

OnbITHI, JOKa3BIBAIOIINE TUCKPETHOE CTPOSHHE BellecTBa, (OTOrpaduul MOJIEKYJ OPTraHHYECKUX COSTUHEHH.

OnbIThI 10 TUPPY3UU KUIKOCTEH U Ta30B.

Mozens OpOYHOBCKOTO JBIKEHHS.

Monens onsita llTepHa.

OnbITHL, AOKa3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aMMOACHCTBHSI.

Monenb, HILTIOCTPUPYIOIAs MPUPOAY NaBJIEHHS ra3a Ha CTEHKH COCY/a.

OnbITH], WITIOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA HICANBHOTO rasa, H30MpOLECCHI.

Yuenuueckuii sxcnepumenm, rabopamophuvie pabomuol

Omnpenenenne Macchl BO3IyXa B KJIACCHOM KOMHAT€ Ha OCHOBE HW3MEpPEHHMH O0bEMa KOMHATHI, NABJICHUSA H
TEMIIEPATYphl BO3/TyXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXy TapaMeTPaMU COCTOSIHUS Pa3pex EHHOI0 rasa.

Tema 2. Ocrosvt mepmoouHamuKu

Tepmoaunamuueckas cucreMa. BHyTpeHHSS1 SHEPrusl TEPMOJMHAMUYECKONW CUCTEMBI M CIIOCOOBI €€ M3MEHEHUSI.
KomnuecTBo Temnmorsl u pabora. BHYTpeHHssT 3HEprusi OJHOATOMHOTO HJIealbHOro Tras3a. Buapl Temnonepemauw:
TEIUIONPOBOIHOCTD, KOHBEKIMA, W3Ty4YeHHE. YIelbHas TeIUIOEMKOCTh BemecTBa. KOMWYecTBO TemIoThl TpHU
Terionepeaaye.



IMoustne 00 anmuabatHOM mporecce. IlepBbIli 3akOH TepMOAMHAMHUKH. IIpHMEHEHHE IIEpPBOrO 3aKOoHa
TEPMOJMHAMUKY K H30mporeccam. ['padudeckas mHTEpHpeTanus padboThl rasza.

Bropoii 3akon TepmoauHamuky. HeoOpaTumMocTh porieccoB B IpUpoIe.

TerutoBeie MammHbL. [IpuHIMITEI KeHCTBUS TemoBBIX MamuH. [IpeoOpazoBaHus SHEPTUU B TETUIOBBIX MallllHAX.
KoaddumumenTt mose3Horo mercTBus TermmoBoi MammHBL I{ukim KapHo u ero ko3QQuIMeHT IMOJIe3HOTO ACHCTBHS.
DKOJIOTHYECKHUE MTPOOIEMBI TETIIOIHEPTETHKH.

TexHUUeCKHEe YCTpOWCTBA M TMPAKTHYECKOE IPHMEHEHWE: [BUraTelb BHYTPEHHETO CropaHus, OBITOBOI
XOJIOWIIbHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH SHEpPTUU Tena MPH COBEPIIECHHH PabOTHI: BBUIET MPOOKH U3 OYTBHIIKK MO IEHCTBHEM
C)KaToro BO31yXa, HarpeBaHue 3(hupa B TaTyHHOU TpyOKe MyTEM TpeHHUs (BUIC0IEMOHCTPAIIHS).

N3meHenune BHyTpeHHEH HEPTUH (TEMIIEpaTyphl) Tella MPH TeIrIonepeaye.

OmnebIT o aAnabaTHOMY PACIIMPEHUIO BO3AyXa (OIBIT C BO3IYLIHBIM OTHUBOM).

Mogenu napoBoli TypOHMHBL, ABUTATENS BHYTPEHHETO CTOPaHHUsl, PEAKTUBHOTO JABHTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomuol

N3mepenue yaenbHON TEIUIOEMKOCTH.

Tema 3. Azpezcammnuie cocmoanusn eeuecmea. Dazosvie nepexoovl

[NapooOpa3zoBanne n koHAeHcarws. Vcnapenne U kunerne. AOGCONIOTHAS U OTHOCHTENbHAS BIAKHOCTh BO3IyXa.
Hacwimennstit map. Y aensHas Tersiora mapooOpazoBaHusl. 3aBHCUMOCTh TEMIIEPATyPhl KATICHUS OT TaBICHISL.

Teépmoe Teno. Kpucramumueckue u amopHbie Tena. AHHU30TPOIUS CBOWCTB KPUCTALIOB. JKUJIKHE KPHCTAJLIBL
CoBpemenHbie MaTepuansl. [[aBienne u kpuctamum3anus. Y ieiabHast TeruoTa miasieHus. CyonuMarust.

YpaBHeHre TermoBoro baganca.

TexHuyeckue ycTpoMcTBa M MPAKTHUYECKOE MPUMEHEHHUE: TUTPOMETP M ICUXPOMETpP, KaJIOPUMETP, TEXHOJIOTHUHU
IMMOJIy4€HUA COBPECMCHHBIX MAaTCPUAJIOB, B TOM YHCJIC HAHOMATCPUATIOB, U HAHOTCXHOJIOTHH.

Lemoncmpayuu

CBoiicTBa HACHIIICHHBIX TTAPOB.

Kunenne IIpU MOHM>XXCHHOM OaBJICHUU.

Crroco0BI U3MEPEHNs BIAKHOCTH.

HaGmonenne HarpeBaHus ¥ IDIABICHUS KPUCTAIUTHIECKOTO BEIIECTBA.

JeMoHcTpanus KpucTasios.

Yyenuueckuii sxcnepumenm, nabopamopHie pabomul

N3mepeHre 0OTHOCUTENBHOM BIIaKHOCTH BO3AYyXa.

Paznen 4. DinekTpoauHaMuUKa

Tema 1. Inekmpocmamuka

OnexTpuzanus Tel. DNeKTpu4ecKuit 3apsiu. JlBa BHAA DNEKTPHUSCKUX 3apsiioB. [IpOBOMHUKH, TUIIEKTPUKH H
TIOJTYTIPOBOTHHUKH. 3aKOH COXPAHEHUS NEKTPHUECKOTO 3apsia.

Bzanmopeiicteue 3apsamoB. 3akoH Kymona. TodedHbBIl dHEKTpUYECKH 3apsi. ODIEKTpUYECKOe  IIOJIe.
HanpspokéHHOCTh  AIIeKTpUYecKoro mojs. [IpuHIMIT Cymepno3unuy 3IIeKTpUYecKux mojei. JImHuM HanpsxE€HHOCTH
ANEKTPUIECKOTO TTOJIS.

PaGota cun snekrpocratuueckoro mnons. [lorennman. Pasnocts moreHnuanoB. [IpoBOTHUKM W TUDJICKTPUKH B
3NIEKTPOCTATHUECKOM ToJIe. J(ManekTpuieckas IpOHUIIaeMOCTb.

Onextpoémioctb. KoHmeHcatop. ODJeKTpOEMKOCTh  IUIOCKOTO  KOHAEHcaTopa. OHEPrus 3apsHKeHHOTO
KOHZIEHCaTOopa.

TexHnyeckue ycTpoWCTBa M MPaKTHUECKOE TNPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETp, 3JEKTPOCTaTUYecKast
3aIuTa, 3a3eMIICHHIE JIEKTPOIPUOOPOB, KOHIEHCATOP, KOMMMPOBAILHBIN annapar, CTpYHHBIN IPUHTEP.

Lemoncmpayuu

Y CTpoUCTBO M IPUHLMIT JEHCTBUS AIEKTPOMETPA.

B3anMmoneiicTBue HadIEKTPU30BAHHBIX TEIL.

ONEeKTpUYECKOE TOJIE 3apKEHHBIX TEI.

[IpoBOAHUKH B 3NEKTPOCTATHUECKOM IIOJIE.

DeKTpocTaTHIeCcKas 3aIluTa.

JIMBIEKTPUKH B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHMOCTh AJIEKTPOEMKOCTH TUTIOCKOTO KOHJEHCATOpa OT IUIOIIAAM TUIACTHH, PACCTOSHUS MEXIy HUMH H
JUIIEKTPUYECKON IPOHULIAEMOCTH.

OHeprus 3apspKeHHOr0 KOHAEHCaTopa.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi

N3mepenne 3meKTpo€MKOCTH KOHAEHCATOpa.

Tema 2. Ilocmoannstii 3nekmpuueckuii mox. Toxku é paznuunwvix cpedax

DNEeKTPUYECKU TOK. Y CIOBUSI CYILIECTBOBAHUS dIEKTpUUecKoro Toka. Mcrounuku Toka. Cuma Toka. IlocTosHHBIN
TOK.

Hamnpsoxenune. 3akon OMa 1 y9acTKa IeT.



DNeKTpUYecKoe COMPOTHBICHHE. YJEeNbHOE CONMpOTHBIEHHE BemiecTBa. llocnmemoBaTenpHoe, MapauieidbHOE,
CMEIIaHHOE COeTUHEHNE TIPOBOTHUKOB.

Pabora anextpuueckoro Toka. 3akoH J[xoyns—JIeHna. MoIHOCTh 3JEKTPUYECKOTO TOKA.

OJIIEKTPOABIDKYIIAS CHila M BHYTPEHHEE CONPOTHBIICHWE MCTOYHHKA TOKA. 3akoH OMa sl MONTHON (3aMKHYTOR)
anekTpuueckoi nenu. KopoTkoe 3aMmbIkaHue.

ONEKTpOHHAsT TPOBOJUMOCTh TBEPMABIX METAJLIOB. 3aBUCUMOCTh COMPOTHUBIICHHS METAJUIOB OT TEMIICPATypHhI.
CBepXIpOBOIUMOCTb.

DnexTpudecKuil TOK B Bakyyme. CBOWCTBA 3JIEKTPOHHBIX ITYYKOB.

[omympooganku. CoOCTBeHHass W TpUMECHas IPOBOJUMOCTH MOIYMPOBOAHWUKOB. CBoiicTBa p—N-miepexona.
[TomrynpoBOTHUKOBBIE TIPUOOPEI.

DNEeKTPpUYIECKUi TOK B pacTBOpaX M pacIuIaBax dJEKTPOIUTOB. DIEKTPOIUTAYECKAS TUCCOLUAIS. DIEKTPOIH3.

DNEeKTPUIECKUil TOK B Ta3ax. CaMOCTOSATENBHBIN U HECAMOCTOATENBHBIN pa3psa. Momaus. [1nazma.

TexHUYECKUE YCTPOMCTBA W MPAKTUYCCKOE IMPUMEHEHHE: aMIICPMETP, BOJIBTMETpP, PEOCTAaT, UCTOYHHKH TOKA,
AJICKTPOHArPEBATENBHEBIC MPUOOPHI, IEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHS, BaKYyMHBIH IO/,
TEPMHCTOPHI B (HOTOPE3UCTOPHI, MOTYTIPOBOIHUKOBEII TNO, TAThBAHHKA.

Jemoncmpayuu

W3mepeHue cuibl TOKa U HAITPSDKCHUS.

3aBUCHMOCTh CONPOTHBIICHUS MIIUHAPUIECKAX MPOBOJHUKOB OT JUIMHEI, IJIOMIAAN TOIEPEYHOrO0 CEYECHUS U
MaTtepuana.

CwMmeniaHHOE COeTUHEHUE TIPOBOTHUKOB.

[Ipsimoe m3MepeHue AMEKTPOIBHKYIIeH cuibl. KopoTkoe 3aMbIKaHHE TadbBaHMYECKOTO JJIEMEHTa W OIleHKa
BHYTPEHHETO COMPOTHBIICHUSI.

3aBHCUMOCTH COITIPOTHUBJICHUA METAJUIOB OT TEMIICPATYPHI.

IIpoBOIMMOCTE JIEKTPOJIUTOB.

UckpoBoii paspsii 1 IpOBOAUMOCTD BO3AyXA.

OHOCTOPOHHSSI MPOBOAUMOCTE AHOJA.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi

NzydeHne cMemaHHOTO COeTUHEHHS PE3UCTOPOB.

N3mepenne meKTpoIBIKYIIEeH CHITBI HCTOYHHUKA TOKA U €70 BHYTPEHHETO COMPOTHBIICHUSI.

HaGmonenue snekTpoiunsa.

MexnpeamMeTHble CBSI3U

Uzyuenne kypca ¢usukm 6a3oBoro ypoBHS B 10 Kiacce OCYIIECTBISIETCS C YYETOM COAEpXKATeIbHBIX
MCKIIPEAMETHBIX CBSI3el C KypCaMu MaTEMAaTUKHU, 6I/IOJ'IOFI/II/I, XUMHH, reorpa(blzm 1 TEXHOJIOTHH.

Meosicnpeomemuvie nousimusi, CBI3aHHbIC C M3yYCHHEM METOJIOB HAYYHOIO MO3HAHUS: SIBICHUE, HAY4YHBIH (aKT,
TUNoTe3a, Pu3ndeckas BeIMYnHa, 3aKOH, TeOpHs, HaOII0IeHNE, SKCIIEPUMEHT, MOJICIIMPOBaHUE, MOJIEIh, U3MEPEHHE.

Mamemamuka: pellleHWe CHCTEMBI ypaBHEHWH, NuHeWHas ¢GyHKIWs, napabona, runepOoia, ux rpaduku u
CBOWCTBA, TPUTOHOMETPHYECKHE (QYHKIMH: CUHYC, KOCHHYC, TaHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIECTBO, BEKTOPHI U MX POEKIIUU Ha OCH KOOPAHMHAT, CII0KEHNE BEKTOPOB.

buonozus: mexaHwueckoe ABIKEHUE B JKUBOH Tpupoje, AUPQy3us, ocMOC, TEIUIOOOMEH YXUBBIX OpPTaHU3MOB
(BuABI TEIIIONEPEAYH, TETIIOBOE PABHOBECHE), SJIEKTPUIECKHE SABJICHHS B XKUBOW MPUPO/IE.

Xumus: DUCKPETHOE CTPOCHHME BEIIECTBA, CTPOSCHHWE aTOMOB M MOJIEKYJ, MOJb BEIIECTBa, MOJISIpHAs Macca,
TEIUIOBBIE CBOWCTBA TBEPABIX TeN, XHUIKOCTEHM M Ta30B, AJIEKTPUYECKHE CBOMCTBA METAIIOB, AJIEKTPOIUTHUYECKAS
JTUCCOIINAITHS, TaThBAHUKA.

Teoepagpusi: BIaXXHOCTH BO3/IyXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonozus.: mpeoOpa3oBaHne ABMKEHUHN C UCTIOJIH30BAHUEM MEXAHHM3MOB, YUET TPEHUS B TEXHHKE, TTOAIIUITHUKH,
WCTIONIb30BAaHNE 3aKOHA COXpAaHEHHs] WMITyJbCa B TEXHHKe (pakera, BOJOMET M JpyTHe), IBUTATEIh BHYTPEHHETO
Cropanus, rnmapoBas Typ6I/IHa, OBITOBOM XOJIOJUJIIBHUK, KOHIUIIUOHEP, TEXHOJIOTUU MMOJTYUCHUS COBPEMCHHBIX MaTCPUAJIOB,
B TOM 4YHCIIE HAaHOMATEPUAIOB, M HAHOTEXHOJOTHMH, JJIEKTPOCTATHUECKas 3allliTa, 3a3eMJICHHE JIIEKTPOIPHOOPOB,
KCEpOKC, CTPYHHBIN MPUHTEP, FICKTPOHATPEBATEIbHBIE PUOOPEI, AIEKTPOOCBETUTEIbHBIC IPUOOPHI, FraTbBAHHUKA.

11 KJIACC
Paznen 4. DiekTpoaAuHAMHUKA

Tema 3. Maznummnoe none. IneKmpomacHuUmMHAA UHOYKUUA

ITocrosaHHble MarHuThl. B3auMoJieicTBME TIOCTOSIHHBIX MAarHuToB. MarHutHoe mosie. BexkTop MarHuTHOM
HHAYKUUW. [IpyHIMO Cynepro3nury MAarHUTHBIX Tojiei. JInHMM MarHuTHOM uHAykuuu. KapThHa JIMHMM MarHUTHOM
HWHIYKIUU TOJIS1 TOCTOSIHHBIX MarHUTOB.

MarnuTHoe moJie MPOBOJAHMKA C TOKOM. KapTuHa NTUMHUN HMHIYKUMW MAarHUTHOTO MOJS IJUHHOTO MPSIMOTO
MIPOBOIHMKA M 3aMKHYTOTO KOJIBI[EBOT'O MMPOBOAHMKA, KAaTYIIKH ¢ TOKOM. OmnbeIT DpcTena. BzanmonelicTBrue TpoOBOTHIKOB
C TOKOM.

Cuna Amrnepa, €€ MOAyJIb U HallpaBJICHUE.

Cuna JlopeHnma, e€ Monyns W HampaBiieHHe. JIBIKEHHUE 3apsHKEHHOW YAaCTHIBI B OJHOPOJTHOM MAarHUTHOM TIOJIC.
Pabota cmel Jlopenta.



SBneHue 3IeKTpOMarHuTHOM uHAykuMu. [IOTOK BeKTOpa MAarHUTHOM MHAYKLHMH. OJEKTPOIBIDKYILAS CHIIA
UHAYKIUU. 3aKOH 3JIEKTPOMarHuTHON uHAyKuuu Papanes.

BuxpeBoe anekTpuueckoe moye. JNEeKTPOABIKYIIas cuila HHAYKIMH B IPOBOJHUKE, ABMKYILIEMCS TIOCTYIATENBHO
B OJJHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuio Jlenna.

NnaykTuBHOCTD. SIBIEHNE CAaMOMHIYKIMH. DJIEKTPOABUKYIAS CUIIa CAMOMHIYKIUH.

OHeprus MarHUTHOTO MOJIS KaTYIIKH C TOKOM.

DJIeKTPOMArHUTHOE TIOJIE.

TexHuueckue yCTpoWcTBA W MPAKTHYECKOE MPUMEHEHHE: IOCTOSHHBIE MAarHUTHI, 3JICKTPOMArHUTBHI,
3JIEKTPOJIBUTaTeNhb, YCKOPUTEIHU DJIEMEHTAPHBIX YaCTHL, HHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmeIT Opcrena.

OTKJIOHEHHE 3IEKTPOHHOTO IMy4YKa MarHUTHBIM T1OJIEM.

JIuHUM MHAYKIMK MarHUTHOTO TOJIS.

BsaumogeiicTBue AByX IPOBOAHHUKOB C TOKOM.

Cuna Awmrmepa.

[Hevicteue cubl JIopeHIa Ha HOHBI 3IEKTPOJIUTA.

SIBneHuE 3IEKTPOMarHUTHON MHAYKLIMH.

[IpaBuno Jlenua.

3aBUCUMOCTb 3JEKTPOABIKYIIEH CHIIBI MHIYKIIUN OT CKOPOCTH U3MEHEHH MarHUTHOTO MOTOKA.

SIBneHune caMOMHIYKINH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi

W3ydeHne MarHuTHOTO MOJIS KATYIIKU C TOKOM.

UccnenoBanue aeicTBUS MOCTOSITHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBneHUs 3IEKTPOMArHUTHON HHAYKIHH.

Paznen 5. Konebanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomazHunHsle Koaeoanus

KonebarenpHas cucrema. CBOOOMHBIE MexaHWUeckne kKonebanus. ['apmonndeckne konebanus. [lepuon, gacrora,
ammumatyga u ¢asa konebanuit. [lpyxwHHBIT MasTHHK. MaTeMaTWdecKHMi MasTHHK. YPaBHEHHE TapMOHHUYECKHX
kosieOanuii. [IpeBpalieHue 3HepTruu Npy TAPMOHUYECKUX KOJICOAHUSX.

Konebarenpupiii kKoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC KOJNEOAHUS B WACANBHOM KOJeOaTeIbHOM KOHTYpE.
AHaJlorusi MEeXAy MEXaHHYECKUMHM M 3JIEKTPOMAarHUTHBIMU Kosiebanusimu. Popmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPTHUH B WEATFHOM KOJIe6aTeTbHOM KOHTYpE.

[IpencraBienne o 3aryxarolIuX KojeOaHWsX. BBIHYXICHHbIE MeXaHWdeckue Konebanus. PesoHaHc.
BrIHy)XI€HHBIE JIEKTPOMArHUTHbIE KOJIEOaHusI.

IlepemenHbIl TOK. CHHYCOMAANBHBIA NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOIO TOKA. AMIUINTYJHOE H
NeiicTByIOIIee 3HaYeHNE CHITBI TOKA M HAIIPSDKEHUS.

Tpancdopmatop. [IponsBonacTso, nepegaya u noTpediIeHNE IEKTPUIECKON SHEPIHU. DKOJIOTUIECKUE PUCKH NPH
MIPOM3BOJCTBE HIEKTPo3Hepruu. KynbTypa ncnonb30BaHus EKTPOIHEPTHY B IOBCETHEBHOM KU3HH.

TexHuyeckue ycTpoiicTBa U MPaKTUIECKOE MPUMEHEHHE: IEKTPUUIECKH 3BOHOK, T€HEpaTop MEPEMEHHOTO TOKa,
JIUHUH 3JIeKTpoTepeaay.

Lemoncmpayuu

HUccnenoBanne mapaMeTpoB KosiebaTelbHONW CHCTEMBI (TIPYKHUHHBIA UIIM MaTEMAaTUIECKUI MasSTHUK).

Habnronenue 3aTyxaronmx KoiaeOaHui.

HccnenoBanne CBOWCTB BBIHYKIEHHBIX KOJIeOaHUI.

Habnronenue pesonanca.

CB00OOTHBIE 3JIEKTPOMArHUTHBIEC KOJIEOaHMSL.

OcuunnorpamMmbl (3aBUCUMOCTH CHJIBI TOKA M HANIPSDKEHUS OT BPEMEHHM) JUIS DJIEKTPOMArHUTHBIX KOJIEOaHU.

Pe3onanc npu nocnenoBaTebHOM COEAMHEHUH PE3UCTOPA, KATYIIKH HHAYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb TUHUH 3NEKTPOTIepeIad.

Yuenuueckuii sxcnepumenm, rabopamopHuvie pabomuol

HccnenoBanre 3aBUCHMOCTH MEPUOJIa MANIBIX KoJieOaHUI Tpy3a Ha HUTHU OT JUIMHBI HUTH M Macchl rpys3a.

HccnenoBanne mepeMeHHOTO0 TOKa B IENH W3 TIOCIEIOBATEIBbHO COEMMHEHHBIX KOHIEHCATOpa, KaTYIIKH |
pesucTopa.

Tema 2. Mexanuueckue u 31eKmpoOMazZHUNHbIE 60JIHbL

MexaHndyeckne BOJIHBI, ycloBHs pacnpocTpaHeHud. llepuon. CkopocTh paclpOCTpaHEHUS M JUIMHA BOJHBI.
[Monepeunsie u poj0NbHBIE BOJTHEL. HTEpdepeHus u nudpakins MEXaHHIeCKUX BOJTH.

3Byk. CkopocTh 3ByKa. [ poMkocTb 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONEeKTpOMarHuTHBIE BOJIHBL. Y CIOBHS M3JIy4EHUs 3JIEKTPOMAarHUTHBIX BOJH. B3aumuast opueHTanus BekTopos E,
B, V B anextpomarHuTHOW BoiHE. CBOMCTBAa 3JEKTPOMArHWUTHBIX BOJIH: OTPa)X€HHE, IMPEIOMIICHHE, MOJsIpU3alus,
madpakiyst, naTepdepenimsa. CKOpoCTh HIEKTPOMATHUTHBIX BOJTH.

[kana »MeKTpOMarHuTHBIX BOJH. [[ppuMeHeHne 31eKTpPOMarHUTHBIX BOJTH B TEXHHUKE U OBITY.



[TpuHnunel paguocssa3u U TeneBuaeHus. Paqnonokarus.

OJIEKTPOMAarHUTHOE 3arpsi3HEHHUE OKPYXKAOLIEH Cpeabl.

TexHn4yeckue yCTpOWCTBA M MPAKTHYECKOE NPUMEHEHHE: MY3BbIKAJIbHBIE HWHCTPYMEHTHI, YJIbTpPa3ByKOBas
IUarHOCTHKA B TEXHUKE M MEAULMHE, pajap, paAuoNpUEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neus.

Jlemoncmpayuu

O6pa3oBaHue U pacpoOCTPaHEHUE MONEPEYHBIX U MPOIOIBHBIX BOJH.

Komnebmtomeecst Teo Kak HCTOUHUK 3BYKA.

Habnronenue orpaxkeHus ¥ MPeIOMIICHUS] MEXaHUUECKHUX BOJIH.

Hab6monenune uatepdepenuy u nudpakui MEXaHMISCKAX BOJTH.

3BYKOBOI pe30HaHC.

Habmonenne cBsi3M rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIHTYION W YaCTOTOHN KoJeOaHUH.

HccnenoBanne CBOMCTB 3IEKTPOMAarHUTHBIX BOJIH: OTpaKe€HHE, IPEIOMIICHHE, MoJsipu3anusi, Audpakuuns,
UHTEpEepeHLIHSI.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. IIpsMonnHelHOE pacipocTpaHEHUE CBETa B ONHOPOAHOU cpene. JIyu cBeta. ToueyHbli
HCTOYHHK CBETA.

OtpakeHne cBeTa. 3aKOHBI OTpaXKeHHUs1 cBeTa. [locTpoeHne n300pakeH i B TNIOCKOM 3epKalie.

[Ipemomiienue cBeTa. 3aKOHBI MIPETOMIICHHS CBeTa. AOCOIOTHBIN MMOKa3aTenb mpenomiieHus. [lomHoe BHyTpeHHEe
orpaxenue. [IpenenbHblil yroi noiHOro BHYTPEHHETO OTPaKEHHUSL.

Hucniepcus cBeta. CloXkHBIN cocTaB Oenoro csera. L{BeT.

Cobuparomue u pacceuBaromme JTUH3bL ToHKas arH3a. POKYCHOE pacCTOSHUE U ONTUYECKAs CHJIa TOHKOM JTHH3BL.
[TocTpoeHne n300pakeHn B COOMPAIONNX M PACCEMBAIONINX JHH3aX. DopMyiia TOHKOW TUH3BL. YBEIMYCHHE, JaBaeMOe
JINH30M.

[Ipenens npUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonroBas onrtuka. MaTepdepenius cBera. KorepeHTHbIE UCTOYHHWKH. YCIOBUS HAONIOJACHUS MaKCUMYMOB H
MUHHMYMOB B HHTEP(QEPEHIMOHHON KapTHHE OT JABYX CHH()A3HBIX KOT€PEHTHBIX HCTOUHHKOB.

Hudpakuus csera. JudpakumonHas pemérka. YciioBue HaOMIOJEHHS TJIaBHBIX MaKCUMyMOB NpH TaJcHUU
MOHOXPOMAaTH4ECKOro CBETa Ha AU(YPAKIIMOHHYIO PELIETKY.

[Tonspusanus ceera.

TexHuueckne yCTpOHCTBa M MPAaKTUYECKOE MPUMEHEHHE: OYKH, Jyma, QoToammapar, NpOCKIHOHHBIN ammapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAS! ONTHKA, U PAaKUHOHHAS PELIETKA, TOJISPOH.

Lemoncmpayuu

[IpsimonuHeliHOe pacpocTpaHeHue, OTpaXKeHHe U MpenomiieHne ceeta. OnTuyeckue npudopsl.

[TonHoe BHyTpeHHee oTpakeHrne. Moens CBETOBOIA.

HccnenoBanne cBOWCTB N300pakeHUH B TIMH3AX.

Mozenn MUKPOCKOTIA, TEJIECKOTIA.

Habnronenue unrepdepenym crera.

Habmonenune mudpaknum cBeta.

Habnronenue aucnepcuu ceera.

[Tomyuenue criekTpa ¢ MOMOIIBIO MTPU3MBL.

[Nony4eHue criekTpa ¢ MOMOIIBIO TUPPAKITUOHHON PEMIETKH.

Habnronenue nosisipusanuu cBera.

Yuenuueckuii osxcnepumenm, rabopamopuvie pabomoi

N3mepenne nmokazaTens MpeaoMIIeHHs CTEKIa.

HccnenoBanne cBOWCTB N300pakeHUH B IMH3AX.

Habnronenue aucnepcun cera.

Paznen 6. OcHOBBI cieMAILHON TEOPHH OTHOCUTEJILHOCTH

I'panunsl NpUMEHNMMOCTH KJIACCHMYECKOM MexaHWkd. llocTynaTel crenualbHON TEOpUHM OTHOCUTENBHOCTH!
MHBAapUAHTHOCTb MOJYJISl CKOPOCTH CBETA B BaKyyMe, IIPUHIUI OTHOCUTEIBHOCTH DHHIITEHHA.

OTHOCUTENBFHOCTD OJTHOBPEMEHHOCTH. 3aMeIJIeHHe BPEMEHN U COKPAIIEHUE JITHHEI.

DHeprus ¥ UMITYJIbC PEISITUBACTCKON YaCTHIIBI.

CBsI3b Macchl ¢ SHEPTUEN U UMITYJIBCOM PEISITUBUCTCKOM YaCTHUIIBI. DHEPTHs MOKOS.

Paszpen 7. KpanroBasi puszuka

Tema 1. Inemenmol K6anmMoeoi ONMUKU

®otonbl. Dopmyna Ilnanka cBs3u 3Hepruu (OTOHA C €r0 YaCTOTOH. DHEPrusa U UMITYJbC (POTOHA.

OtkpeiTne U ucciaenosanue Qorosddexra. Omnbitel A. I'. CromeroBa. 3akoHsl ¢(orosddekra. YpaBHeHue
Ouinmrrerina s poroaddekra. «KpacHast rpanuiay dhorosddexra.

Jasnenue ceera. OnbiThl I1. H. JleOenena.

XuMHYECKOE AEUCTBHE CBETA.

TexHUUECKHE YCTPOWCTBA M NPAKTUYECKOE MNpHMEHEeHHe: (OTOdNeMEHT, (OTOAATUHMK, COJIHEUHas Oarapes,
CBETOUOL.

Jlemoncmpayuu



®oT03(pPeKT Ha yCTAaHOBKE C IIMHKOBOW ILIACTHHOM.

Hccnenopanne 3akoHOB BHeIIHEro GoToaddexra.

Ceeronnon.

Comnnaedunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnbiTel Pesepdopna mo paccesHuro o -uactul. [Inanerapuas mogens aroma. [loctynaTs
Bopa. U3nydenue u noriomeHne GOTOHOB MPH IEPEX0Je aToMa ¢ OAHOTO YPOBHS HEPTHH Ha Ipyroi. Buasl cekTpos.
CriekTp ypoBHEH SHEpPTruU aToMa BOAOPOA.

Bonnossie cBoiicTBa yactull. Bonuel ne bpoitna. KopnyckyaspHO-BOIHOBOH Ayaau3M.

CIIoOHTaHHOE U BBIHY)KJIEHHOE H3JIy4YEHUE.

Texnnyeckue yCTpPOHCTBA W TIPAKTHYECKOE TIPUMEHEHHE: CIIEKTPAIbHBIM aHamn3 (CHEeKTPOCKOII), Jiasep,
KBaHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.

Omnpenenenne IIMHBI BOJTHEI JIa3epa.

Habnronenmne nuHEHYaTHIX CIIEKTPOB M3ITYyUCHHSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoprwie pabomol

HaGmonenne nuHEeHyaToro crexTpa.

Tema 3. Amomnoe aopo

DKCIIEpUMEHTHI, TOKa3bIBAIOIINE CIOKHOCTh CTpOeHUs siapa. OTKpeiTHE paamoaktuBHOCTH. OmbITE Pesepdopna
[0 OMpEAeNeHHI0 COCTaBa paJHOAaKTUBHOrO wu3mydeHus. CBoicTBa anbda-, Oera-, ramMMma-m3nydeHus. BrusHue
PaAMOaKTUBHOCTH Ha KUBBIE OPTaHN3MBI.

OtkpeiTHE IPOTOHA M HelTpoHa. HykinonHas Monens siapa ['elizenbepra—Banenko. 3apsa sapa. MaccoBoe 4ucio
siapa. M30Tomsl.

Anbda-pacmiag. IeKTpOHHBIN U TO3UTPOHHBIN OeTa-pacnai. ['amMMa-u3nydenne. 3aKoH paJMOaKTUBHOTO pacmaja.

DHeprus CBsI3U HYKJIOHOB B aape. Snepusie cuibl. Jledekt macchl siapa.

SnepHble peakiuu. [lenenue u cuuTe3 Aanep.

Anepusiit peakrop. Tepmosneprsrii cuaTe3. [IpodremMpl U MEPCHIEKTUBHI SASPHOW SHEPTETHKH. DKOJIOTHUECKUE
aCIIEKTHI SZICPHOM SHEPrETUKHU.

OneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

MeTto/p1 HAOMIOACHNUS U PETHCTPAIMH IIEMEHTAPHBIX YACTHII.

dyHaMeHTalbHbBIC B3aUMOCHCTBYS. ENMMHCTBO (M3UYECKON KapTHHBI MHUpA.

TexHuueckue yCTpoCTBA M MPAKTUYECKOE NPUMEHEHHE: J03UMETp, Kamepa BuibcoHa, fdliepHBI peakTop,
aToMHasi bomba.

Lemoncmpayuu

Cu€TunK MOHU3UPYIOIINX YaCTHII.

Yyenuueckuii sxcnepumenm, nabopamopruvie pabomuol

Hccnenoanne TpekoB 9acTuIl (110 TOTOBBIM (hOTOrpadusim).

Paznen 8. Di1eMeHTHI aCTPOHOMHUM M ACTPOPU3UKHU

Oransl pa3BUTHS acTpoHOMUU. [IpHKIaHOEe 1 MHPOBO33PEHYECKOE 3HAUCHNE AaCTPOHOMUH.

Bun 38é3mH0T0 HeOa. Co3Be3nus, sipKue 3BE3/IbI, IIAHETHI, UX BUIUMOE JIBIDKEHUE.

ConHeuHas cuctema.

Comare. Conmaeunasi akTUBHOCTh. McTtounuk sHepruu ConHIa U 3BE3. 3BE3BI, X OCHOBHBIC XapaKTEPUCTHKH.
JmarpaMMa «CIIEKTPaIbHBIA KIIACC — CBETHUMOCTBY». 3BE3/BI TJIaBHOW IOCIENOBATEIHLHOCTH. 3aBUCHMOCThH «Macca —
CBETUMOCTBY» JUIS 3BE3]T TIIABHOW IOCIe0BaTeIbHOCTH. BHyTpeHHEee cTpoenue 3BE37. CoBpeMeHHBIE MPENICTABICHUS O
MIPOUCXOXKIeHUU 1 dBororiH COJTHIIA U 3BE3. DTarbl )KU3HU 3BE3].

Mneunsiit Ilyte — nama [anaktuka. Ilonoxenwe u npwxkeHue ConuHua B [amaktuke. Tumel rajgakTHK.
Paguoranaxktuky u kBazapsl. YEpHBIE ABIPHI B sipax TaJakTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon Xa0O6na. Paszberanme ramaktuk. Teopuss Bombiioro B3pwiBa.
PenukroBoe uzinyueHue.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnrie mpoOieMpl aCTpOHOMHUH.

Yuenuueckue nabnooenus

Habnronenust HEeBOOPYKEHHBIM TJ1a30M C HCIOJNB30BAaHMEM KOMITBIOTEPHBIX HPWIOKEHHH AJISl ONpeAeTeHUs
MOJIOKEHHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO IaTy: OCHOBHBIE cO3Be3a1s CeBEepHOr0 MOMyIapus U IPKHE 3BE3IBI.

Hab6mronenus B Teneckon JIyHsl, manet, Miregnoro [Tytu.

Oo0o0maromee NOBTOPeHUE

Pone ¢u3ukum M acTpOHOMHUM B DKOHOMHYECKOW, TEXHOJOIMYECKOM, COLMAIbHOM M 3THYECKOH cdepax
JIeSITENIBHOCTH  YEJIOBEKa, POJIb U MeCTO (U3UKM W aCTPOHOMHHU B COBPEMEHHOW HAy4YHOW KapTHHE MHpa, POJb
(bm3udeckoi Teopuu B (POPMUPOBAHUH MPEIACTABICHUHN O (GU3NIECKON KapTHHE MUPa, MECTO (PU3NUECKON KapTUHBI MUpPa
B OOILIEM psIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTaBICHHNA O IPUPOJIE.



Me:xnpeaMeTHble CBA3U

M3yuenne kypca ¢usmkud 0a3oBoro ypoBHS B 11 Kimacce OCYIMIECTBISCTCS C YYETOM COIEPIKATEITHHBIX
MEXIPEAMETHBIX CBSI3eH C KypcaMu MaTeMaTUKH, OMOJIOTUN, XUMUH, Teorpad)uu U TEXHOJIOTHH.

Mescnpeomemuvle nonsimus, CBSI3aHHBIE ¢ M3YYEHHUEM METOJIOB HAYYHOTO TIO3HAHHMS: SIBIICHHE, HAYYHBIH (akxT,
TUN0Te3a, (pr3ndeckas BeIMInHa, 3aKOH, TeOpHs, HaOI0AeHNe, SKCIIEPIMEHT, MOJCIIMPOBAaHNE, MOJIETh, N3MEPEHHE.

Mamemamuka: pelicHHE CUCTEMbl YpaBHCHWH, TPUTOHOMETpPHYECKHE (YHKIUM: CHHYC, KOCHHYC, TaHICHC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKICCTBO, BEKTOPHI U HX MPOCKIMUKM HA OCH KOOPJIHHAT, CIIOKCHHE
BEKTOPOB, IPOU3BO/IHBIE 3JIEMEHTAPHBIX (PYHKIINH, TPU3HAKA [TOOOHS TPEYTOIHHUKOB, ONPEEIICHUE TUIOIIAAN TTOCKIX
¢buryp u o0pEMa Tell.

buonozus: anekTpuveckue sBICHUS B KUBOU MPUPOJIE, KOJICOATEIbHBIC JIBIKCHUS B dKUBOU MPUPOJIC, ONITUICCKHE
SIBIICHUS B )KUBOH MPUPOJIE, TEUCTBUE PaANallii Ha KUBBIE OPTaHU3MEI.

Xumus: CTpOCHHE aTOMOB M MOIIEKYJN, KPHUCTAJUIMYECKas CTPYKTypa TBEPABIX Tell, MEXaHW3Mbl OOpa3OBaHHUS
KPUCTANIMYECKON PEMIETKH, CIIEKTPAIbHBIN aHAIU3.

leoepagpus: wmarHuTHBIE TIOMIOCA 3€MJIH, 3QJIKH MArHUTHBIX pyll, (OTOChEMKA 3E€MHOW IOBEPXHOCTH,
MpeIcKa3aHne 3eMIIETPSICCHHN.

Texnonozus: MTUHUM JIIEKTPOIEpEad, TEHEPATOp MEPEMEHHOTO TOKA, SJIEKTPOJBUTATENb, UHIYKUIUOHHAS ICYb,
panap, paauonpuéMHUK, TEJIeBH30p, aHTeHHa, TeiaedoH, CBU-meub, MpOEKIMOHHBINA amnmapar, BOJOKOHHAs OITHKA,
COJIHEUHas Oarapes.

TEMATHYECKOE IINTAHUPOBAHMUE

XapaKTCpI/ICTI/IKa BHUI0B KommaectBo q9aCOB, H3HUX

HaunmenoBanus yaeOHOU 1. p.
BCET0 K. P.




paszena,
TEMBI

JIeSITeTbHOCTH
o0yJaronmxc
s

a.p.

1 rox oOyuenns (10 kacc)

Puszuka u ECTeCTBeHHO-Hay‘lHBIﬁ METOA MO3HAHUSA

npupoasl (2 yaca)

BBenenue

BBoaHbII HHCTPYKTaX 110
Th. ®uzuka —
¢byHaaMeHTaIbHAS HAyKa O
npupojae. Metojib
Hay4YHOT'OHUCCIIEAOBAHUS
(U3UYECKUX SBIICHUM.
MoaenupoBaHue
(hM3UYeCKUX SBICHUN 1
npoieccoB. PU3NUECKUN
3aKOH —

TpaHUIlbI

MPUMEHUMOCTH

AHaIUTHYECKAS eI TeJIbHOCTh:
IToBTOpenue npasui nopeaeHus u Th;
ompeJesicHue 1efied U 3a7a4 U3YUCHUS
npenMeTaB 10 Kiracce; MOBTOpEHE
OCHOBHBIX TIOHSTHI; MOJETUPOBaHHIE
(hU3UYECKUX SBICHHUN U TIPOIIECCOB.
I[pakTHYeckas 1esITeTLHOCTD:
Cocranenne BonpocoB 1o Th;

DusnyecKue TEOpUu U
MPUHIMII COOTBETCTBHUSI.
Pons 1 MecTo hH3uKy B
(dbopMupoBaHIH
COBPEMEHHOU Hay4HOU
KapTHHBI MHpa, B
MPaKTUYECKOU
JeSITeILHOCTUITIONEH.
®u3nkKa U KyJapTypa.

AHaTUTHYECKAS AeATeILHOCTD:
dopMUPOBATh YMEHUS TOCTAHOBKU
nenei 1esTeIbHOCTH, MITaHUPOBATh
COOCTBEHHYIO JCATCIBHOCTD JIJIS
JIOCTHOKEHUS TTOCTABIICHHBIXIIEINEH,
pa3BUBATH CIIOCOOHOCTH SICHO U TOYHO
n3jaaratb CBOU MBICJIHN.
IMpakTHyeckas AesiTEILHOCTD:
Bricka3pIiBaTh THIIOTE3bI IS
00bsACHEHNS HAOIIOJAEMBIX SBJICHUIA.
[IpennaraTe MOAENH SIBICHUM.
Yka3bIBaTh rpaHUIlbl IPUMEHUMOCTH
(bU3NYECKUX 3aKOHOB.

Mexanuka (24 yacoB)

Kunematuka

MexaHnueckoe ABMKEHHE U
ero Buasl. OCHOBHEIC
MMOHATHS KHHEMAaTHKU:
MarepualibHas TOUKa,
nepeMelIeHNe, MyTh,

AHaJuTHYeCcKasl 1esiTeTbHOCTh:
IIpeacraBisaTe MEXaHUYECKOE ABHKEHUE
TeJa ypaBHEHUSIMU 3aBUCHMOCTH
KOOpJMHAT U MPOEKIIHI CKOPOCTH OT
BpeMeHH. [IpeacraBisTeMexaHndecKkoe

cucreMa JIBIKSHHE Tella TpapuKaMu

oTcyeTa 3aBHCHMOCTH KOOPAMHAT U MPOEKINH

CxkopocTts. PaBHOMEpHOE CKOpOCTHOT BpeMeHU. OnpenensiTh

MPSIMOJINHEHHOE KOOPJMHATEI, TPONUACHHBIN ITyTh,

newxkenue. [IpuHnun CKOpOCTb U YCKOPEHHME TeJa 110

OTHOCHUTEIFHOCTH YpaBHEHUSM 3aBUCUMOCTH KOOPJAHUHAT U

Tlanunes. MPOEKLNH CKOPOCTH OT BPEMEHHU.
IIpakTH4eckast 1eATeJbHOCTD:
[MocTpoeHne TUHEHHBIX TPAPHUKOB TIPSIM.
JIMHEVHOTO IBWKEHUS MAT. TOUKH;
nproOpeTEHUEONbITa padOTHI B IPYIIIE C
BBITIOJTHEHHEM

[IpssmonuHeiiHOe Pa3INYHBIX COLUATIBHBIX POJIEH.

PaBHOYCKOPEHHOE

JIBIYKEHUE. Y CKOPEHHE.

K.p. N1: AHaJuTHYeCKasl 1eTeJbHOCTh:

«CraproBas [TpoBepka ypoBHS 3HaHMI IO KypCy

KOHTPOJIbHAS ®u3uku 3al10 kiacc.

paboTa» I[IpakTH4yeckas 1eATEJbHOCTD:

Pemrenue 3anau.

PaBHOMEpHOE NBUKEHME

AHauTHYecKas AesiTeIbHOCTD:




TEJTO OKPY>KHOCTH.

[IpencraBnsaTh MEXaHUYECKOE IBIKEHHE
JBIKYIIETOCS 110 OKPYKHOCTH Teja
YpaBHECHUSMU 3aBUCUMOCTU KOOPIUHAT
Y TIPOCKITUI CKOPOCTHU OT BPEMEHHU.
[IpencraBnsTbMEeXaHHYECKOE TBUKECHIES
Teja rpaduKaMu 3aBHCUMOCTH
KOOPJIMHAT U MPOCKIIHI CKOPOCTHOT
BpeMeHH. OnpenensiTe KOOPINHATHI,
MPONJEHHBIN TyTh, CKOPOCTh U
YCKOpEHUE Teja 10 YPAaBHEHUSIM
3aBHUCHMOCTH KOOPIMHAT U MPOEKITHHA
CKOPOCTH OT BPEMEHH.

I[pakTUyeckas 1eATEJIHLHOCTD:
[MocTpoeHue TMHEHHBIX TPA(QUKOB TIPSIM.
JUHEWHOTO JBIDKEHUS MAaT. TOUKH;
MIPHOOPETEHUEOIBITA PA0OTHI B TPYIIIE C
BBITIOJTHCHUEM

Pa3IMYHBIX COIMUABHBIX POJIEH.

3auer N21: «Kunematukay.

AHaIUTHYECKAS e TeJIbHOCTD:
[IpoBepka ypoBHSI 3HAHHUM 110 TPOMIEHHOMN
TeMe.

IIpakTH4yeckas 1eATEJbHOCTD:

Pemenue 3a1au.

JLp. Ne1 «M3mepenue
MTHOBEHHOM CKOPOCTH
CHCIIOJIb30BaHUEM
CEKyHI0Mepa UK
KOMIIBIOTEPA C
JaTYUKaMK)

AHaJIUTHYECKAs eATeJbHOCTH:
[IpoBepka Noy4eHHBIX TEOPETUUECKUX
3HAHUIHA TTPaKTHKE.

IIpakTHyeckas 1eATENIbHOCTD:
JlaGoparopHas pabora.

JAunamuka

Macca u cuja. 3aKOHbI
Hrrotona. UCO u
HUCO.Unepuus,
HWHEPTHOCTb.

ITpunun
CYTIEPIIO3UIIUUCHIL

Pemenue 3amau Ha
3aKkOHEIHBIOTOHA

Cuiisl B MEXQHUKE.
3aKOHBCEMHUPHOTO
TATOTEHUS.

Cuniia TSKECTH U BEC.
Pemrenue 3agauq.

Cunsl ynipyrocti. 3akoH
I'yka.

Cunsl TpeHus.

AHaauTH4YecKasl e TeJbHOCTh:
N3mepenne Maccol Tena. M3Mepenue cuibl
B3aMMOJEHCTBHUSA Tell. Beruncienue
3HAYeHHsI CUIITIO U3BECTHBIM 3HAUEHUSAM
Macc B3aUMOJIEUCTBYIOIIUX TEJ U UX
YCKOPEHUI.

Brluucnenue 3HaueHUd yCKOPEHUH T 1O
M3BECTHBIM 3HAYEHHSIM JEHCTBYIOIINX CHII
U Macc Tell. Beluncnenne 3HaueHus
YCKOPEHUH TEO N3BECTHBIM 3HAYEHHUAM
JICUCTBYIOILIUX CHJI U Macc Tedl.
IIpakTH4eckas 1eATeJbLHOCTh:
IIpuMeHATh 3aKOH BCEMHPHOTO TATOTEHHUS
IIPH pacueTax CHJI U YyCKOPEHUI
B3aUMOJICUCTBYIOIIMXTEN. MI3MepsTh CUIIbI
B3aNMMOENCTBUS TeJl.

BrruncasTe 3HaUEHUS CUJI U YCKOPEHHUH.

JL. p. N92: «M3yuyenue
JBHKCHUSI TEI 110
OKPY)KHOCTH TIO]T
JEeUCTBUEM CHJIBI TSDKECTH U

AHaTUTHYeCKAas 1eITeJbHOCTh:
IIpoBepka NOITyYEHHBIX TEOPETHUECKHX
3HAHUIHA [PaKTUKE.

IIpakTHyeckas AesiTeILHOCTD:
JlaGoparopnas pabora.

YOPYTOCTHY.
3agetr N22: AHAJIUTHYECKAS 1eATEJIbHOCTD:
«/Ilmnamuxa.Cunsl B [IpoBepka ypoBHS 3HaHUU IO TPOUIEHHOMN
MIPHPOJIEY. TEeMe.

[MpakTHYeckas AeATEJNbHOCTD:
Pemenue 3amau.

3aKOHBI COXpaHeHHSsI B MeX

AHUKE

Nmnynsce. 3akoH
COXpaHCHUANMITYJIbCA.

Ynopyroe u Heynpyroe

AHaJIMTHYeCKas JeATeJbHOCTh:
[IpumeHneHne 3aKOHOB COXPaHEHUS
HUMITYJbCa JUISIBBIYMCICHUS] H3MEHEHUH




CTOJIKHOBCHUA

CKOpOCTEH TeJ MPU UX B3aUMOJIEUCTBHUSX.

MpUKOJIEOaHUSAX.
OHeprus BOJIHBI.

1 UX YCKOpeHUull. Beruncnenue 3HaueHui
YCKOPEHU TeJl IO U3BECTHBIM 3HAUYCHUAM
JIEUCTBYIOLIMX CUJIM Macc Tell. Beluncnenue
3HAYEHHUS YCKOPEHUU TeJl M0 N3BECTHBIM
3HAUYEHUSAM JICUCTBYIOLIUX CUIIU MAcC Tell.
[MpakTHYeckas NeATENbHOCTD:
ITpuMeHsATh 3aKOH BCEMHUPHOTO TATOTEHUS
IIpU pacyueTax CUl U YCKOPEHUI
B3aUMOICUCTBYIOIIUXTEN.

TEI. Brruncnenune paboThI CHIT 1 U3MCHECHHE
PeakTuBHOE KHUHETUYECKON HEPTUH Tena. 1
IBIKeHUE. PakeTsl. Briuucnenue noTeHIUANBHONU SHEPTUU
Pemrenne 3amau TeJl BIPaBUTAIMOHHOM TIOJIE.
«3aKoH Brruucnenue noTeHIMaNbHON SHEPTUN
COXpaHEHUs yrnpyro nehOpMUPOBAHHOTO Telia 0
HMITYJIbCAY. HU3BECTHOM Me(hOpMAaITiH B KECTKOCTH
Pabora cuibl. Tena. 1
Mexanundeckast 1
SHEprus: IMpakTHYeckas n1esTeIbLHOCTD:
KUHETHYEeCKas U Brruucnenue u3sMeHeHUH UMITyJIbca
MOTCHIMAaJIbHAA. TEJ1a Ipuyaape 0 IOBEPXHOCTD,
3aK0H COXpaHCHUS BBIYUCIIUTH PAabOTYy,
SHEPIuM B MOTEHIIUANTBHYIO U KHHETHUECKYIO SHEPTUIO
MEXaHUKE. TCJa,0ImucaTh U OOBSICHATD IIPOLECCChI
Penrenue 3anau W3MEHCHHS KHHETHYSCKON 1
«3aKOHCOXPaHEHHUS MOTEHIIUATBHON SHEPTUH TeJa MPU
SHEPrUim» COBEpIIICHUU PadOTHI, TPUMEHUTH
Hcnonb30BaHKUE 3aKOHOB IIOJTyICHHBIC SHAHMA M yMEHUA TP 1
MEXAHHKH JUTS peIICHUY 33714 Ha MTPAKTUKE.
OOBSICHCHHS TBUKCHHUS
HEeOECHBIX TEJl U I
pa3BI/ITI/I$1 KOCMHWYCCKHUX
HCCICIOBaHUM.
_Hp Ne3: «CoxpaHeHHe AHAJIUTHYECKAS AeATEIHLHOCTD:
MEXaHUYEeCKOn SHEpPruu HpOBCpKa IMMOJIYUYCHHBIX TCOPECTUICCKHUX
MPUABMKCHUH TeJa 0T 3HAHHITHA PAKTHUKE.
neiicTBrueM cui Tsokectd i | IIPaKTHYecKast 1esiTeIbHOCTD:
YIIPYTOCTHY. JlaboparopHas paboTa.
Bauver N23: «3aKOHbI AHaJIUTHYECKAS 1eITEeJIbHOCTD:
COXpaHEeHUs B IIpoBepka ypoBHS 3HaHHUI 110 TPOMAECHHOMN
MEXaHUKE. TeME.

IIpakTH4Yeckas NeATEJNbHOCTD:

Pemenne 3agad.
CraTuka 1
IlepBoe u BTOpOE AHaJIUTHYECKAs 1eATeJIbHOCTD: 1
YCJIIOBUEPABHOBECHUS JaBaTh OLEHKY MOHATHUSI PAaBHOBECUS
TBEPBIX TEN TBEPAOrOTENA
OCHOBBI THAPOMEXAHUKHU 2
MexaHudeckue AHaJIUTHYeCKAs 1eATeJIbHOCTD: 1
KOJIeOAHHS UBOJIHEI. Brruncienue 3Ha4e€HUS CHII II0 H3BECTHBIM
IIpeBpalenus sHEprun 3HAYEHUSIM MACC B3aUMOJECHUCTBYIOIIUX TEJ 1

MouJiekyJisipHasi pu3uka U TepmonuHamuka (18 yacos)

OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOI Teopuu

6

3.11

Bo3aukHOBEHTE
ATOMHUCTHYECKON TMITOTE3bI
CTpPOEHUS BEIIECTBA U €€
3KCIEPUMEHTAIILHOE
JI0Ka3aTeJIbCTBO.
OCHOBHBIETIOJIOKCHHUS

AHaJIuTHYeCKAas 1eATeJIbHOCTD:
PaznuuaTh CMBICII HOHITHH «BEIIECTBOY,
«aTomy,

«MOJEKyTay, «TuPPy3us»,
«MEXMOJIEKYJIIPHBIECUIIBIY», OCHOBHbBIE




MKT.

nosnoxenuss MKT, ctpoeHue ucoiictea

3.1.2 Mounens HAIEAILHOTO ra3oB, )KHAKOCTEH U TBEPIBIX TEJ, CMBICI
raza. JlaBnenue raza. MOHATUHN «TEMIEepaTypay, «a0COTIOTHAS
OcHoBHOE ypaBHEHUE TEMIIEPaTypay, CBI3b MEXKIy aOCOTIOTHON
MKT. TEMIIEpaTypoH rasa u cpeaHeit

3.1.3 YpaBHenune KUHETUYECKON DHEPIUeh JBUKCHUS
COCTOSIHUSIUICAIIBHOTO MOJIEKYJI, OcCHOBHOE ypaBHeHue MKT,
rasa. OoCHOBHOE ypaBHenue WI'; 3aBUCUMOCTD

3.14 I'a3oBbic 3aK0HBI. PemieHue MEXy MAKpPOCKOTHYECKUMHU
3amad: «YpaBHCHHE napamerpamu (p, V, T),

COCTOSIHHUSA, Ta30BHIC XapaKTEepU3yroIUMHU COCTOSHHUC rasa,
3aKOHBD» cMbIcl 3aKkoHOB boitng — Mapuotra, I'eit-
JIroccaka u [lapms.
I[pakTUyeckas 1eITEJIHLHOCTh:
[Toctpoenue rpaduKOB H30MPOLECCOB,
pelieHne3aaaq.

3.15 JI. p. N24: «OmbITHAs AHaJIMTHYECKAs 1eATEeJIbHOCTD:
MPOBEPKA 3aKOHA HpOBepKa IMOJTYYEHHBIX TCOPETHYCCKUX
EOﬁHH'MﬂPHOTTﬂ)). 3HAaHHUHWHA IIPaKTHKE.

IpakTUyeckast 1eATEJIHLHOCTh:
JlaboparopHas pabora.

3.1.6 CamocrosTenbHas pabora AHaJINTHYECKAsI e TeJbHOCThD:

HaocHOBBI MKT. [IpoBepka ypoBHSI 3HAHUM 110 TPOMIEHHOMN
TeMe.
IpakTUyeckast 1eITEJIbLHOCTh:
PeweHue 3anay.

3.2 B3aumHble npeBpanieHns JKMIKOCTEl, ra30B U TBEPABIX TeJ

3.2.1 ArperaTHbIe COCTOSHUS AHajTuTHYeCKAs NeSITeTbHOCTD:
BellecTBa. PeanbHbli PaznuyaTh CMBICT IOHATUNA CMBICH OHATUH
ras. «KUTICHUEY», KUCIIAPCHHEY,

Boznyx. Haceimennsiii map. | «mapooOpa3oBaHue»,

3.2.2 Bnaxxunocts «HACBILIEHHBIN Map»,«OTHOCUTEIbHAS
Bozayxa.Kunenue. BIIQXKHOCTBY, «apIHAIbHOE JTaBICHHUEY,

3.2.3 CrpoeHue u cBOWCTBA YCTPOWCTBO M NPUHIIMII IEHCTBHS
xuakocreil. CBoiicTBa TUTPOMETPA UIICUXPOMETPA
MMOBEPXHOCTH IIpakTuyeckas 1eATEJIHHOCTh:
JKUJIKOCTH. N3mMepsaTh BIaXXKHOCTH BO3IyXa.

3.24 Crpoenue u
CBOMCTBAaTBEPIBIX
Te7.

3.3 OcHOBBI TEPMOINHAMHUKH

331 BryTpennss sneprus. AHaJIuTHYEeCKas eATeJbHOCTh:
PaGoraun Termmonepenavya kak | Pa3znuyathe cMbICT OHSTHIA
CHOCOOBI I3MEHEHHUSI «BHYTPEHHSISI SHEPTHS», KKOJIHMYECTBO
BHYTpEHHEH TEIUIOThD), «YACIbHASTEINIOEMKOCTDY,
SHEPTHH. (hopMyITy JUIS BEIYHCICHHUS BHYTPEHHEH

3.3.2 KonudecTBO TEIIOTHI. SHepruu, rpaduvecKkuii cocod
Pa6ora raza. [1epBebrit BBIUMCIICHNS Pa0OTHI ra3a, CMbICI
3aKOHTEPMOIMHAMUKH. MEPBOT0 3aKOHA TEPMOIUHAMHUKH,

3.3.3 [Mopsinok u xaoc. Durponus. | GOPMYIMPOBKY NEPBOTO 3aKOHA

HeoOpatumocTs mporieccos
BIpupojie. Bropoii 3akoH
TEPMOJIMHAMUKH.

TEPMOJMHAMHUKH I N30TPOIIECCOB,
CMBICTT BTOPOT'O 3aKOHA
TEPMOANHAMHUKH, YCTPOHCTBO U
MIPUHIIMI IEWCTBUS TETJIOBOTO
JBUTATENs, HOPMYITY JUISBBIYHCIICHUS
KIIA.

IIpakTH4eckast 1eATeJbHOCTD:
Pemenune 3anay ¢ BeIYMCICHUEM
KOJIMYECTBATEIUIOTHI, pa0OTHI U
M3MEHEHUs BHYTPEHHEHIHEepIrun rasa,
BeruncnATh KIIJ[ TennoBeix




JBUTATEIICH.

3.3.4 | Pemenne 3aga4: «3aKOHBI
TEPMOIMTHAMHUKID)
3.3.5 | TemnoBele ABUTATENN U 1
0XpaHa OKpY:Karoliei cpeapl.
3.3.6 | Pemenue 3agau: «OCHOBBI
MKT»
3.3.7 | 3aueT No4: «MonekynsipHas AHaJIHTHYECKAS IeATeJIbHOCTD:
(pu3uKay. IIpoBepka ypoBHsI 3HaHHUI 110 TPOMAEHHON
3.3.8 | Kontponsnas paGora N21: Teme.
«MonekynsipHas Gu3HKay. IIpakTuyeckasi 1eATeIbLHOCTD:
Pemenne 3amay.
4. JaekTpoanHamMuKa (24 yacoB)
4.1 | DaekTpocTaTHKA 9
4.1.1 | DneMeHTapHBIHA AHaJIMTHYeCKas AeATeJbHOCTh: 1
aneKTpudeckuii 3apsaa. 3akoH | [loHUMaTh CMBICT (PU3UUECKUX BETUYMH:
COXPaHEHUS NEKTPUUECKOTO | «IJIEKTPUUCCKHUN 3apsIy», «IIIEMEHTAPHBINA
3apsna. SIEKTPUUECKUH 3apsi»; CMBICI 3aKOHA
4.1.2 | 3akon Kynona. Pemmenue COXpaHEHUs 3apsiyia, PU3NIESCKUN CMBICIT
3agad: «3akoH KynoHa» 3akoHaKyroHa 1 rpaHUIBI €TO
4.1.3 | DraekTpuyecKoe moJe. MPUMEHUMOCTH, CMBICJ TIOHSATUI 1
DNEKTPUYECKOE «MaTepusy, «BEIIECTBOY, KIIOJIEY,
B3aUMO/ICUCTBHE. HanpsKEHHOCTH CUJIOBBIX JIMHUU
[MoTeHnManbHbIE MO 3IEKTPUIECKOTO OIS, SHEPTeTHIECKOM
4.1.4 | HanpsoKeHHOCTb. XapaKTEPUCTUKU BJIEKTPOCTATUUECKOTO 1
DKBUITOTEHIMATbHBIC TIOJISI, CMBICIT BEJTMUUHBI «AJIEKTpUIecKast
HOBEPXHOCTH IIIEKTPUIECKUX C€MKOCTB), (I)I/ISI/I‘IQCKI/IX BCIIMYNH
oJjeii. «IOTEHIIUAI», «padoTa IEKTPUICSCKOTO
4.1.5 | Pemenne 3amau: «Pacuer TOJISD»
HaNpPsHKECHHOCTH, IPUHIUII HpaKTI/I‘lECKaﬂ ACATCIBbHOCTD:
CYIIEpIO3UIIUN Brruncienne cHitbl B3aUMOACHCTBUS
4.1.6 | TIpOBOAHHMKHM M AMANEKTPUKH | TOUCUHBIX DIEKTPHYCCKUX 3aPSII0B. 1
B IIEKTPHYECKOM MOJIE. Brruncnenne HampsHKEHHOCTH
4.1.7 | Duepretnueckue ANEKTPUIECKOTO TIOJIST TOYEYHOTO 1
XapaKTePHCTHKH ANEKTPUIECKOTo 3apsiia. Beraucienue
3IIEKTPHYECKOTO TOJISL. MIOTEHITHAIA IEKTPUUECKOTO OISl OJTHOTO U
4.1.8 | KonueHcaropsL. DHeprus HECKOJIbKMX TOYEUHBIX SIEKTPUIECKIX 1
3apsKEHHOrO KOHJIeHcaropa., | 3@PA/0B.
4.1.9 | 3ayeT NO5: AHAJIHTHYECKAS JeATeJIbHOCTD:
«DJIEKTPOCTATHKAY. IIpoBepka ypoBHsI 3HaHUI 110 TPONIEHHOMN
TEeMe.
IIpakTH4Yeckas NeATEJNbHOCTD:
Pemenue 3amauy.
4.2 3aKoHBI IOCTOSIHHOIO 3J1. TOKA 17
4.2.1 | DNEKTPUIECKHIA TOK. AHaJuTHYECKAsA 1eATeJbLHOCTD: 1
M cTOYHUKY 3JIEKTPUUYECKOTO IToHnMAaTh CMBICI HOHSITHM
Toka. Cuna Toka. 3akoH OMa | «3JIEKTPUYECKUUTOK», «UCTOYHHUK
JUTSL yIacTKa TeTH. TOKa», YCIIOBHSI
4.2.2 | Tumsl coemuHeHMH CYIIIECTBOBAHUS DJIEKTPUIECKOTO TOKA;
MIPOBOTHUKOB. Perenne CMBICJT BEJIMYHH «CHUJIa TOKa,
3aga4: «Pacuer «HanpspkeHuey. Cmbica 3akoHa OMa J1st
DIEKTPUUECKUX LIeTen» y9acTKa Iend. Y METh ONpeneisiTh
4.2.3 | JI. p. N°4,5: «3yuenue COIPOTHUBJICHHE ITPOBOIHUKOB, POpMyITy
10CTIEI0BATENHLHOTO H 3aBUCUMOCTH COIPOTUBIICHUSI TPOBOJHUKA OT
HapajuiebHOro coeanaenuss | €TI0 TCOMCTPUICCKUX PasMEpoB Mpoia
IIPOBOJIHUKOBY. BEIIIECTBA, U3 KOTOPOTO OH M3TOTOBJICH,
4.2.4 | Pabora 1 MOLIHOCTb 3aKOHOMCPHOCTH B LICTIAX € 1
HOCTOSHHOI'G TOKA. MTOCIIEZI0BATENBHBIM U TTapalIeIbHBIM
4.2.5 | DnexTpoaBKyIIAs CHIA. COCTMHCHHUEM MPOBOTHUKOB, CMBICIT MIOHATHH 1

«MOIITHOCTH TOKa», «pa60Ta TOKa»,




3akon Oma [1sl TTOJTHOM

hopmymupoBKy 3aKoHa OMa IJIs TIOTHOM
LIETTH, JIAHUPOBATh SKCIIEPUMEHT H
BBITIOJTHATHh U3MEPEHUS U BEIUUCIICHUSI.
IIpakTH4eckast

JAeSTeJbHOCTh:

LEMHN.

[TocTpoeHue 31eKTpUIECKUX 1IeH C
MOCJEN0BATENBHBIM U MAapajlIeIbHBIM
COEJIMHEHUEM ITPOBOIHUKOB, PEIICHNE
3a/1a4 ITOCNICA0BATEIIFHOTO U
MapajyIeNbHOTO COEUHEHNS IPOBOJHUKOB.
[IpousBectu pacy€Tcuil TOKOB U
HanpspKeHUM Ha ydacTKax

3JEKTpUUecKux nenen. smeputs
MOIIHOCTB3JIEKTPUUECKOTO TOKA.

4.2.6 | JTaGoparopuas paGota N26: AHaJIuTHYECKAas AeATeILHOCTD:
«3mepenne DJIC u ITpoBepka NOIy4EHHBIX TEOPETHUECKUX
BHYTPEHHETO COTPOTHBIIeHNs | 3HAHUHHA IPAKTHKE.

HUCTOYHHKA TOKA)). HpaKTH‘leCKaﬂ eATECJIbHOCTD:
JlaGopaTtopHas pabora.

4.2.7 | CamocrosTenbHas paboTa HA | AHAJIUTHYECKAS AeATEIbHOCTD:

pacyer neneu. IIpoBepka ypoBHS 3HAHUH 110 IIPOUIEHHOMN
TeMe.
IMpakTuyeckas AesiTeILHOCTD:
Pemenne 3anau.

4.2.8 | DnekTpuieckuii TOK B AHaIUTHYECKAad NeATeIbHOCTh:
MeTajuIax. Hcnonp3oBanue 3HaHUH 00 AIIEKTPUIECKOM

4.2.9 | DnekTpu4ecKuil TOK B TOKE B Pa3iIMYHBIX CpeJax B IOBCETHEBHOM
TTOJTYTIPOBOTHUKAX. JKU3HU JmsiobecniedeHns 6e30MacHOCTH PU
[TosynpoBOTHUKOBBIE oOpallieHuH ¢ MpruOOpaMHu U TEXHUICCKHUMHU
PHOOPHL. YCTpOMCTBaMH,

4.2.10 DiekTpUYeCKUH TOK B JUTSL COXPAHEHUS 3JI0OPOBBS U COOFOICHUS
BaKkyyMe. JJIeKTPOHHO- HOPM3KOJIOTUYECKOTO TIOBE/ICHUS B
nydeBas TpyOKa. OKpYy’Kalollel cpelie.

4.2.11 Dnexkrpuyeckuii TOK B
KHUJIKOCTSIX.

4.2.12 DnexkTpuueckuii TOK B razax

4.2.13 Pemenue 3ama4q;: «DI1. TOK B AHaINTHYECKAsA NeATEeJIbHOCTD:
pa3IMYHBIX Cpeaax» IIpoBepka ypoBHS 3HAHUH 110 IPOUIEHHOMN

4.2.14 3ager N96: «DnexTpudeckmii | TEMe.

TOK B Pa3/INYHBIX CPEIAXY. IIpakTH4yeckas AeATEJbHOCTD:

4.2.15 Pemenue 3anau: Pemenne 3azay.

«IloaroroBka K UTOrOBOM
KOHTPOJIBHOH paboTe»

4.2.16 KonrponbsHas pabora B
paMKax MpoMeKyTOYHOMH
aTTeCTAaLHUH.

HTroro 68 yaca
2 rox odyuennus (11 kuace)
1 JaekTpoanHamMuka (12 yacon)
11 BBenenue, MarHuTHoOE
noJje

1.1.1 | BBoaHBIif HHCTPYKTaX MO AHaauTH4YecKasl e TeJbHOCTh:
Tb. OCHOBHBIE 3JIEMEHTHI IloBTOpenne npasun noseaeHus u Th;
(u3. KapTHHBI MUpa. ompeJesieHUE LeNei U 3a1a4 3y4eHUs
Hayunsle runoresst. npenmeTaB 11 kitacce; MOBTOpeHHE
I'panuIbl IPUMEHUMOCTH OCHOBHBIX TIOHSTHH; MOJICIIMPOBAaHKE
(U3MUECKUX 3aKOHOB U (u3NUeCKUX SBICHUNA U MPOLECCOB. 3aKOH
teopuil. [IpuHuun Awmrepa. Cuna Ammiepa IlpakTHdeckas
COOTBETCTBHSL. AeATeTLHOCTD:

1.1.2 | MarauTHOE TIOJIe TOKa. Cocrasnenue Borpocos 1o Th; [Ipumenenne




1.1.3 | Cuna Amriepa. npasuia «[IpaBoii pykn». HabmoneHue 1
JICHCTBUSIMATHUTHOI'O IOJISL HA TOK.
114 1. p. N21: «Ha6monenue AHaJINTHYECKAS 1eATeJbHOCTD:
JNEUCTBUSA MAarHUTHOTO MOJIS HpOBepKa MMOJTYYCHHBIX TCOPETHUYCCKUX
Ha TOK). 3HAaHUMHA IMPpAaKTHUKE.
IIpakTHyeckas 1eATEIbHOCTD:
JlaGoparopHas paboTa.
Cuna Jlopenna. [lelicTBue AHAJIUTHYECKAS JeSITeTbHOCTD: 1
MarHUTHOTO TOJIS Ha Brruucnenue cuisl 1eHCTBYIONTNE
JBHKYIIHECS 3apsSHKECHHBIC Ha AJEKTPUYECKUM 3apsi,
YACTHIIBL. JBIDKYIIUNCS BMAarHUTHOM TIOJIE.
MaruuTHsie CBOMCTBA IIpakT4yeckasi 1eATeIbHOCTD: 1
BemecTBa. [1nazma. [IpuMmenenue npasuna «JIeBor pyKu».
Pewenuesanay.
Pemienue 3anau: AHAJTUTHYECKAA 1eTeJIbHOCTh:
«IToaroroBka Kk KOHTPOJIBLHOM IIpoBepka ypoBHsI 3HaHHUI 110 TPOMAEHHOMN
pabote» TeMe.
K.p. N21: «CraproBas IIpakTH4eckast 1eTeJLHOCTD:
KOHTPOJIbHAST paboTay. Pemenne 3anau.
DJIeKTPOMATHUTHAS] MHAYKIMS. 4
SIBrieHUE NIEKTPOMArHUTHOMN AHajMTH4YecKasi 1eATeJIbHOCTh: 1
WHIYKITUH. [ToHuMaTh CMBICI SIBIICHUS
IIpaBuno Jlenua. 3JIEKTPOMArHUTHOM MHIYKIUH, 3aKOHA 1
3JIEKTPOMATHUTHOW MHIYKIIUH, MATHUTHOT'O
MMOTOKA KaK (PH3MUECKONBETMYNHBI
IMpakTHYeckas nesTeIbLHOCTD:
HccnenoBanue siBineHUi
AJIEKTPOMATrHUTHOM UHIYKITUH.
OOBsCcHEHUE TPUHLIUIIOB JACHCTBUS
reHepaTopa IEKTPUUIECKOr0 TOKA.
J1. p. Ne2: «I/IqueHHe ABJIEHUS AHaJIUTHYeCKas JesITeJbHOCTh:
3JIEKTPOMArHATHOMMH LY KIIHID). IIpoBepka moTy4eHHBIX TEOPETHUECKHUX
3HaHUITHA TIPAKTHUKE.
IIpakTH4Yeckas NeATEJNbHOCTD:
JlaboparopHas pabora.
3auer N22: AHAJTUTHYECKAA TeATebHOCTh:
«INEeKTPOMArHUTHAS [IpoBepka ypoBHS 3HaHUI IO IPOUIEHHOMN
AHIYKLHSL. TEME.
IIpakTH4Yeckas NeATEJNbHOCTD:
Pemenue 3amau.
Kognebanus u BoJiHbI (14 yacoB)
Mexannyeckne KoJiedDaHus 2
MexaHndyeckue KoieOaHusl. AHaJIUTHYECKAA eI TeJIbHOCTh: 1
[NoHnMath cMBICT QU3MYECKHX SIBICHUN:
CBOOOJTHBIEC U BBIHYK/ICHHBIC
ANIEKTPOMArHUTHEICKOJICOaH s, TIEPEMEHHBIT
Y TTIOCTOSIHHBIN TOK, MPEBPAIICHIE SHSPTHH
TIPH 3JIEKTPOMArHUTHEIX KOJICOAHMSX.
[MpakTHYeckas NeATEJNbHOCTD:
HaGuroienue ociimiorpaMmsl
rapMOHHYECKUXKOJICOAHNH CHJIbI TOKA B
LICTIN.
JI. p- NQ3: «OHPCI[CJ'ICHI/IC AHanuTH4YeCcKas 1esATeJIbHOCTD:
YCKOpEHHUS CB06OHHOFO HpOBCpKa MOJIYUYCHHBIX TCOPCTUICCKUX
najeHus Ipy TOMOLIU 3HAHUMHA TPaKTHKE.
MASTHHAKA. IIpakTHYecKas NeATeJbHOCTh:
JlaGoparopHast pabora.
DJIeKTPOMATHUTHBIE KOJIe0aHUs 12
B3anmocBssi3p AHaIUTHYECKAsA AeATeJNbHOCTh: 1

OJICKTPUYCCKOI'0 1

IToHMMaTh NPUHIIMI IEUCTBUS




MarduTHOTO MOJIEH.

reHeparopa epeMeHHOro TOKa.

DIIeKTPOMarHuTHOE TI0JIC. [Mpunnun gericTBus TpaHcGopMaTopa. 1
AHanorus Mexmy Tunsl snexkTpocTannuii. CiocoObt
MEXaHUYECKIUMHU U MOBBILIEHHUS 3PPEKTUBHOCTH
JIEKTPOMAarHUTHBIMHU HCIOJIb30BaHMS 3JIEKTPOIHEPT UM,
KOJICOAHUSIMH. [lonumars
CMBICI Teopun MakcBena.
OOBACHATEBO3HUKHOBEHHE U
pacnpocTpaHeHue
Pewmenne 3anau: 3NEKTPOMArHUTHOTO TOJISL.
«XapaKTepPUCTHKH OnuceiBaTh HOOBACHIATH OCHOBHBIE
3JIEKTPOMArHUTHBIX CBOHCTBA 3JIEKTPOMArHUTHBIX BOJIH.
CBOOOHBIX KOJIeOaHHI» I[IpakTHyeckas 1esiTeILHOCTD:
Iepemennslii snekTpuueckuiiTok. | HaOmonenue ociusiorpaMmbl 1
Tpch(bopMaTopH. FapMOHPI‘ICCKHXKOJ'IC6aHHfI CHUJIBI TOKA B 1
IIpou3BoACTBO, IIEpeaaYa U nenu. 1
HCIIOJIb30BaHUE
3JEKTPO3HEPTHH.
Bomnna. Coiictsa BoJH 1 1
OCHOBHbBIE XapaKTEePUCTUKH.
3BYKOBBIC BOJTHBL. 1
ONeKTpOMarHuTHbIE BOJIHBL. 1
Omnsitel ['epria. CBolicTBa
3JIEKTPOMArHUTHBIX BOJIH.
Nzo6perenne paano A. C. 1
ITonoseM. IIpuHIMn
pasnoCBSI3H.
Pewenue 3anau: «@opmyna AHaJIUTHYECKAA eI TeJbHOCTh:
TomMcoHay IIpoBepka ypoBHsI 3HaHUM 11O TPONTEHHOMN
3auer N93: «Konebanus u TeMC.
BOJIHBDY. IIpakTHYeckasi 1eITeJILHOCTD:
Pemenue 3anau.
OCHOBBI CHIENHAJILHOI TeOPHH OTHOCHTENIbHOCTH (17 uacoB
CBeTOBbBIE BOJIHBI 9
BBenenue B oNTHKY. AHaJIMTHYeCKas AeATeJbHOCTh: 1
CBeTOBbIE BOJIHBI. ITonumars cMbICi HU3NUECKUX 3aKOHOB:
®opmyna TOHKOU JTHH3BL. NpUHLHAI [ FoWreHca, 3aK0H OTPpaKEHHS 1
cBeTa. BrIonHATE mocTpoeHue
n300paKeHNH B IIOCKOM 3epKajle.
IIpakTH4Yeckas NeATEJNbHOCTD:
Pemenne 3aa4 Ha 3aKOH MPEJIOMJICHHSI CBETA.
Pemenue 3amau: AHaJIMTHYeCKas AeATeJbHOCTh:
«lToaroroBka K KOHTPOJIbHOU [IpoBepka ypoBHS 3HaHUI IO IPOUIEHHOMN
pabore» TeMe.
CamocTosTenbHas pabora IIpakTH4eckast 1eTeJIbHOCTh:
«JInH3BI» Pemenue 3amau.
JI. p. N24: «3mepenne AHaJMTHYeCKas AeATeJbHOCTh:
I0Ka3aresis peIOMICHUS HpOBepKa IMMOJIYUYCHHBIX TCOPETHICCKUX
CTEKJIaY. 3HAaHHWKWHA IPAKTUKE.
J. p. N25: «Onpenenenne IIpakTHYecKkasi 1eTeJLHOCTh:
(okycHOro paccrosHus M Jlaboparopuas pabota.
ONTHUYECKOUN CHUIIBI
coOuparoIeH JUH3bI».
Hucnepcus ceera. AHaINTHYeCKAs AesiTeJIbHOCTD: 1
Judpaxiwst, HHTEPHEPEHIHS [TornMaTh cMbIca (PU3HUECKOTO 1

CBCTA U NOJIsIpU3alusl.

SIBJICHUI: IUCTIEpCHS,
unTepdepeHums, audpaxims.
OOmBsicHeHnE YCIOBUH MOTyYSHHUS
yCTOMYHMBOMUHTEPEPEHIINOHHOMN
kaptuabl. O6pa3oBaHNEe CIUIONTHOTO




crniekrpa npu aucnepcun [lpakTudeckas
NeATeTbHOCTD:
Periienue 3a71a4y Ha 3aKOH MPETIOMJICHHUS CBETA.

JI. p. N96: «M3mepenue
JUTUHBI CBETOBOM BOJTHBI.

AHaJIUTHYECKAS NeATEeIbHOCTD:
[IpoBepka MOTy9IEHHBIX TEOPETHIECKUX
3HAHUMHA TPaKTHKE.

[MpakTHYeckasi AeITeJILHOCTh:
JlaGopaTopHas pabora.

Ocnossl CTO 8
DNEeMEHTHI CITEeIUATbHOM AHaJIMTHYECKAs AeSITeIbHOCTD: 1
TEOPUHU OTHOCUTEIBHOCTH. [loctynatel Teopun
ITocTtymatel DiHIITEHHA. OTHOCHUTEIHHOCTH DIHIITEHHA.
DJIEMEHTHI PEIATUBUCTCKOMN Buasl uznyuennii. lkana 1
JTIMHAMUKHU. 3NEKTPOMArHUTHBIX BOJIH.

I[IpakTH4eckast 1eTeJbHOCTD:

Pewienne 3amau Ha pacy€T BSHEpPruu

CBSI3H

CUCTEMBI TeJl TI0 JC(PEKTy Macc.

HalmoieHnennHeiuaThIX CIIEKTPOB.
Pewienue 3anau: AHaJIUTHYECKAA eI TeJIbHOCTh:
«IToaroroBka Kk KOHTPOJIBHOM IIpoBepka ypoBHS 3HaHUI 110 IPOUIEHHON
paboTe» TeMe.
CamocTtositenbHas padora moreme | IIpakTH4Yeckas NesATEIbHOCTD: 1
«DNeMeHTHI crienuansHoN Teopun | Pemenne 3amauq.
OTHOCHUTEJIbHOCTHY.
Nsnyuenue u cnextpsl. Hlkana AHajMTH4YecKasi 1eATeJIbHOCTh: 1
ANEKTPOMArHUTHBIX IIpoBepka noay4YeHHBIX TEOPETUYECKUX
U3JIy4CHHH. 3HaHUIHA IIPAKTHUKE.
JI. p. N27: «HabmoneHne IIpakTHYeckasi 1eTeJILHOCTD:
JINHEWYATBIX CIIEKTPOBY. JlaGoparopHasi pabota.
Pewienue 3anau: AHaJIUTHYECKAA eI TeJIbHOCTh:
«IToaroToBKa K KOHTPOJIBHOMN IIpoBepka ypoBHS 3HaHUH IO IPOUIEHHOMN
paboTe» TEME.
3auer N24: «Onrukay. IIpakTHYecKkasi 1eITeJIbHOCTh:

Perrenue 3agauy.

KBanToBasi pusuka. @u3zuka aromMa u aToMHoro siipa (17 yacos)

CBeTOBBIe KBAHTBI 3
I'unote3a Ilnanka o kBaHTax. AHajMTH4YecKasi 1eATeJIbHOCTh: 1
Dororddext. PoTOHEI. [Tonumats cmbich sBrneHus Gporodrddexra.
Pewienue 3anau: 3Harp3akoHbI GoTOdPPeKTa, ypaBHEHHE
«DotoaddexT» Ouinmrrerina st poroaddexra. OObACHATH
I'uniotesa e bpoiins o 3aKoHbI PoTo3(h(PekTa ¢ KBAaHTOBOH TOUKHU 1
BOJIHOBBIX CBOMCTBAaX 4aCTHII. 3pEHUs, IPOTUBOPEUHNE MEKIY OIBITOM U
KopnyckynsipHO-BOIHOBOM TEOPUEH.
JyaJIu3M. Cwpicn runotessl ae bpoits. 3HaTh

BEJIMYUHBL, XapaKTEPUIYIOIINE CBOWCTBA

¢orona: macca, CKOPOCTh, PHEPTHS,

HMITYJTBC.

IIpakTHYeckast 1eTeJbHOCTh:

PaccuurtaTe MakcUMaNbHYIO

KHHETUYECKYIO SHEPTHIO AIEKTPOHOB MpHU

(hoTOoRIEKTpIUECKOM

s dekrte
AToMHas pu3uKa 4
IInanerapnas Mmoaenb aToma. AHaTUTHYeCKasI 1eSiTeTbHOCTD: 1
KBanTtoBbie noctynarsl bopa. [ToruMaTs CMBICT (HYU3UIECKUX SIBIICHUN,
Jlazepsl. IIOKa3bIBAKOLINX CIOXKHOE CTPOCHUE aTOMa. 1

3HarbcTpoeHue aroma 1o Pesepdopmy.
ITpuntun padoTsl mazepa. [loctynater bopa.
IIpakTHYecKas NeATeJbHOCTh:

Pemienue 3anay, mpunHimns! ot bopa.




Pewenue 3anau:
«IToaroToBKa K KOHTPOJBLHOM
pabote» TeMeE.

3auer N95: «AtoMHas
bH3uKaY.

AHaJMTHYeCKas 1eATeJbHOCTh:
IIpoBepka ypoBHsI 3HAHUI 11O TPONIEHHOM

IIpakTHyeckasi 1eATeJIbLHOCTD:
Pemrenue 3agauq.

Du3NKa aTOMHOI0 siApa 6
Crpoenmne aTOMHOTO sipa.PannoakTHBHOCTS. AHaJTUTHYECKAS 1
3aKoH pagnoaKTHBHOTOpacHaaa. AesiTeJIbHOCTh: 1
SAnepusie cunsl. ledekrt HonumaTth cmbICT 1
MAacCChl ¥ SHEPTUsl CBS3H s1Ipa. (pU3MYECKHX TOHATHIL:

Pemrenye 3a1au: CTPOEHHE aTOMHOT'0
«PasimoakTHBHBIN pacna,IeeKT Macc» AApa, AACPHBIC CUIIBL,
Snepubie peakiuu. Llennassaepaas peakuus. SHCPIWL CBA3H A/pa, 1
SnepHas sHepreTuka. BnusHue Aegexr macc. Ilonnmarts 1
MOHH3HpPYIOIIEH paIualiii Ha )KUBbIE CMEICTT (QHSHIECKOrO
oprammamsi. Jloza 3aKOHA PaJUOAKTUBHOTO
W3y HeHuS. pacnaja. buonoruyeckoe
JeicTBUE PaJuOaKTUBHBIX
n3nyyenuil. [lonstue
LIENHOMpPEaKINH.
IIpakTuyeckas
AeATeJbHOCTD:
Bricka3biBaTh THIIOTE3HI
I OOBICHEHUS
HaO0JII01aeMbIX SIBICHUI.
IIpennarate Moaenu
SIBIICHUM. YKa3bIBaTh
IPaHMLBI TPUMEHUMOCTH
(hU3NUECKUX 3aKOHOB.
DJjieMeHTAPHbIE YaCTUIIbI 4
OnemeHTapHbIe YacTHIBL. DyH1aMeHTalIbHbIE AHaJIUTHYECKAsA 1
B3aUMOJICHCTBUSL. AesATeIbHOCTh:
Tpu sTana B pazBuTHH
(U3UKHN 37IeMEHTapHBIX
yactull. OTKpeITHE
MO3UTPOHA. AHTUYACTHLIBL.
OTKpBITHE HEUTPHHO.
Knaccuduxarus
3JIEMEHTAPHBIX YacTHULI.
B3anmHble npeBpaleHus
3JIEMEHTAPHBIX YaCTHII.
KBapku. 3HaTh paznmuuueTpéx
JTAIOB Pa3BUTUS PU3HKH
3JIEMEHTapHBIX YaCTHIL.
Nmets nownsitue o Bcex
CTaOMITHHBIX
JJIEMEHTapHBIX YaCTHUIIAX.
Pemenwne 3agaq: AHaJuTH4YeCcKast
«I[lonroToBKa K KOHTPOJILHOHpaOoTEN AeSITeJJbHOCTD:
3ayer N96: «Dusuka sapay. IIpoBepka ypoBHS 3HaHHMIA 110
KonrponbHas paboTa BpaMKax UTOrOBOM POHJICHHOM TeMe.
aTTECTALNH. IIpakTHYeckast
AeSITeJbHOCTD:
Pewenue 3anay.
DJIeMeHTBI ACTPOHOMHH H
actpodusnku (8 yacon)
CoaHeyHas cuctemMa 4
Beenenue. 3se3nHoe He00.Hebecnas chepa. AHaJIuTHYECKas] 1
T'omnunoe nmxenune CoHIIAM OCHOBEI MEeATEJbHOCTD: 1
M3MEPEHUS Enunnas
BpPEMCHHU. (bI/I3I/I‘IeCKa}I




CtpoeHune COTHETHONHCHCTEMEI. KapTHHA MHpa. 1
®duzuyeckas mpupoja Teia DyHIaMEHTAIbHbIE 1
COJTHEYHOU CHUCTEMBI. B3aUMOJICHCTBHS.
Ctpoenne BeesieHHOI 4 0 0
3Be31IbI 1 HICTOYHUKH UXDHEPTHH. AHaJTUTHYECKAS 1
COBpeMeHHBIe IpeacTaBICHUS O neATeJbHOCTh: Enunas 1
MIPOUCXOXKJICHUH 1 dBoJtoIU COJTHITA U 3BE3]I. (usnyeckas kapTHHA
TanaxTuka. MHpa. OO0bpsaAcHeHnE 1
(hM3UIeCcKOi KapTHHBI
MHpa.
IIpocTpaHcTBEHHBIE
MacmTabbl Ha0JII01aeMOHBCEIICHHOM.
Crpoenue u 3BoIONKsABceneHHo. 1
68 yacos

Y4eOHOo — MeToAMYECKHE CPeICTBA 00y4eHUsI U KOHTPOJIS
Crnucok JUTepaTypsbl VI YUYUTeIs

. banamos, M. M. ®msuka. Mexannka. 10 xir.: Yueb. mia yrimyOneHHOro usydeHus ¢usukd / M. M.
Banamos, A. U. 'omonora, A. b. Jonunkuit u ap.; [lox pen. I'. 1. Mskumera. — 4-¢ u3a., ucnp. — M.: JIpoda,
2001. — 496 c.

. Bonxkos, B. A. YHuBepcanpHbIe MoypouHbIe pa3padboTku no ¢pusuke: 10 xmace. — M.: BAKO, 2007. — 400 c.

. I'pubos, B. A. EI'D 2009. ®usuka. Penerurop / B. A. I'pubos, H. K. Xarnanos. — M.: Dxcemo, 2009. — 432 ¢
. 3opun, H. U. ®usuka: 10 knace. TecroBble 3anaHusi K OCHOBHBIM yueOHUKaMm: pabouast tetpans / H. U.
3opun. — M.: Dkemo, 2008. — 216 c.

. 3opun, H. U. KortponsHo-uzmepurensable Matepuansl. Ousnka: 10 kmacc / Coct. H. U. 3opun. — M.:
BAKO, 2012. - 96 c.

. 3opun, H. U. KonrponsHo-usmepurenbHble Marepuaibl. dusuka: 11 kmacc / Cocr. H. U. 3opun. — M.:
BAKO, 2012. - 112 c.

. Kabapaun, O. ®@. ®usuka. TecThl I MIKOJLHUKOB M mocTynamonmx B By3bl / O. ®. Kabapaun, C. W.
Kabapauna, B. A. Opnos. — M.: OO0 «M3natensctBo Onuke»: OO0 «M3natensctBo Mup u O6pazoBanuey, 2008.
—224c..

. Mancypos, A. H. ®uzuka: 10-11: Yueb. mis mk. ¢ rymanut. [Ipodunem oOyuenus / A. H. Mancypos, H.
A. Mancypos. — 2-e m3a. — M.: [Ipocsemenue, 2001. — 222 c.

. MomnacTteipckuit, JI. M., boratun A. C. ®usznka. Tematudeckue TecThl 411 noarotoBku K EI'D. ba3zoserii u
noBbIIeHHBIH ypoBHU. 10-11 knaccel. — Pocto-Ha-Jlony: Jlernon-M, 2011. — 320 c.

. Msikues, I'. 4., Cunsixo A. 3. @usznka: Konebanus u Bonsel. 11 ki1.: YueO. 115t yriryOJIeHHOTO N3yUYeHHs
¢usuku. — M.: [poda, 2001. — 288 c.

. Opios, B. A. ®usuka. Tectol. 3amaun. Dxcriepument. 10-11 k. / B. A. Opios, I'. I'. Hukudopor. — M.
Hpoda, 2011. — 219, [5] c.

. IlomoBa, B. A. ®wuszmka. 10-11 xmaccel: cOOpHHK SJEKTHBHBIX KypcoB aBT.-cocT. B. A. Ilomoma. —
Bousrorpan: Yuurens, 2007. — 246 c.

. ®daneeBa, A. A. EI'D 2011. ®usuka: TeMaTuyeckue TPCHUPOBOUHBbIC 3amanus / A. A. daneeBa. — M.:

Dxemo, 2010. - 112 ¢.
CHHCOK JMTEPATYPbI JJIsl 00yIaAIIUXCS

. I'ymna H. B. Yausutensnas ¢usmka: O uem ymonyanu yueObnuku. — M.: Uzn-so HI DHAC, 2005. — 416 c.
. Msikumes, I'. 5. @usuka : yueb. mis 10 i obmeoOpasosar. yupexnenuit / I'. . Msakumes, b. b.
Byxosues, H. H. Corckuii. — 15-e uzn. — M.: [Ipocsemmenue, 2009.

. Msikuiies, I'. 5. ®usuka : yued. mis 11 k1. o0meo0pa3oBat. yupekaeHuit: 0a30Bbiii U pod L. ypoBuu / I

S. Maxuwes, b. b. Byxosues, B. M. Uapyrusn; non pea. B. 1. Hukonaesa, H. A. IlapdentrseBoii. — 18-e uzn. — M.:
[Ipocsemenne, 20009.

. PeimkeBuy, A. Il. ®usuka. 3agaunuk. 10-11 xi.: yuebHoe mocodue / A. Il. PeimkeBuu. — 18- wusj.,
crepeotutl. - M.: Jlpoda, 2014 1.

ITepedeHn 1a60PATOPHBIX, MPAKTHYECKHX, KOHTPOJbHBIX BUI0B

pa6oTl0 Kmace
Jlaboparophast pabota N21: «3MepeHrne MTHOBEHHOH CKOPOCTH C HCIOJB30BAHUEM CEKYHIIOMEpa HIIH
KOMITBIOTEPA CIAATYHKAMUY.




JlaGopaTophas padora N22: «3yueHne IBIKEHNUS TEI 110 OKPYKHOCTH MO ASHCTBHEM CHIIBI TSDKECTH U YIIPYTOCTHY.
JlaGopatophas padota N93: «CoxpaHeHHe MEXaHHYECKOW SHEPTUH IPH JABWKEHUHU Tella MOJ ACHCTBHEM CHII
TSKECTH UYTIPYTOCTI.

JlabopatopHas padota N24: «OnbITHas nmpoBepka 3akoHa boitnsg-Mapuotray.

Jlabopatophas pabora N25: «M3yueHne mapaieIbHOTO COCTHHEHHS

npoBoHUKOBY. JlabopaTopHas padota N26: «/3ydeHue nocie10BaTeIbHOTO
COEIMHEHHS IPOBOTHUKOBY.

JlabopatopHas padota N27: «M3mepenne D/IC 1 BHYTPEHHETO COMPOTUBIICHUS HCTOYHHUKA TOKa».
11 kaxace

Jlaboparophas padora N21: «HabmoneHue qeiiCTBHsSI MArHUTHOTO ITOJIS Ha TOKY.

Jlaboparophas pabota N22: «/3ydyeHue siBICHHS SJICKTPOMATHUTHON WHITYKII.

Jlaboparopnas pabora N23: «Onpenenenue yCKOPeHUs] CBOOOTHOTO TaJICHHS TIPU MTOMOIIN
MmasTHHKay.JlabopatopHas padora N24: «/3mepenune mokaszaTessi IPeIOMIICHHS CTEKIIa.
JlabopatopHas padora N25: «OnpeneneHue pOKyCHOTO pacCTOSHUSI U ONITHYECKOM CHIIBI COOMpaIOLIei
nuH3b».JlabopaTopHas padota N26: «3MepeHne [UIMHBI CBETOBO BOJIHBI».

JlaboparopHas pabora N27: «HabroneHue TUHEHYATBIX CIIEKTPOBY.

IlepeyeHb KOHTPOJILHBIX U 3a4€THBIX PadoT
*  KJjace

3auer N21 «CrapToBast KOHTPOJIbHAS
pabotay.3auer N22 «/liHaMUKa W CHIIBI

B IIPHPOICH.

3auet N93 «3aKOHBI COXpAaHECHUS B
Mexanuke».3auetr N24 «MonekynspHas
(uzukay.

Kontposbhas padora N21 «MonekynspHast
¢uzukar.3ager N25 «3nekTpocraTukay.

3auet N26 «DnekTpruieckuii TOK B pPa3InIHbIX
cpenax». KonrposbHas paboTa B pamkax
MPOMEXYTOYHOU aTTECTALIHH.

*  KJace
3auer N21 «CrapToBast KOHTPOJIbHAS

pabota».3auer N22
«INEeKTpOMarHuTHasI HHAYKIH». 3a4eT

N23 «Kosebanus u BOIHBD (2 yaca).
3aver N24 «Onrukay (2 vaca).
3ager N25 «CBeToBBIC KBaHTHI M aTOMHast (PU3HKa» (2

yaca).3aueT N26 «Dusnka aToMHOTO si/pay (2 Jaca).
KontponbHas paboTa B paMKax UTOTOBOM aTTeCTAIUH.

Kpurepun n HOpMbI OLlCHKH 3HAHW I, YMEHHUI1, HABBIKOB U CIIOCO0OB /1esITeIbHOCTH
o0y4aromuxcsiOneHKka yCTHOTO 0TBETa
Ounenka «5» cTaBUTCA B TOM cJIydae, eIy 00yJarouuics:

. oOHapy)XMBaeT BEpHOE [MMOHMMaHHWE (U3WYECKOW CYIIHOCTH pAacCMaTPUBAEMBIX  SIBIEHUH |
3aKOHOMEPHOCTEH, 3aKOHOB M TEOPUH, JaeT TOYHOE OINPENEICHUE U MCTOJIKOBAaHUE OCHOBHBIX NOHATHH, 3aKOHOB,
TEOPHiA, a TaK)Ke MPaBIWIILHOE ONpeieNieHrne (U3nIecknX BEWYHH, UX €IMHUI] H CIIOCOO0B H3MEPEHUS;

° MPaBUJIBHO BBITIOJIHACT UCPTCIKH, CXEMBI U Ipa(bHKH, COMMYTCTBYIOLIUEC OTBCTY,

° CTpOUT OTBCT IIO CO6CTB€HHOMy IJIaHy, COMMPOBOXAACT PACCKa3 HOBBIMHU NPUMCPAMU, YMCECT NPUMCHUTDH
3HAHWUSIB HOBOM CUTyalluH IIPH BBITIOJIHECHUU ITPAKTUYCCKUX SajlaHI/Iﬁ;

. MOJXKET YCTaHOBUTH CBSI3b MEX]Iy H3y4aeMbIM U paHee U3yUYeHHBIM MATEPUAIOM TI0 KypCy (DM3HKH, a TaKKe
C MaTepHaioM, yCBOSHHBIM MPH U3YUSHHUH APYTUX MIPEIMETOB.



OueHka «4» CTAaBUTCH, €CIM OTBET YAOBJICTBOPSICT OCHOBHBIM TPEOOBAaHUSAM K OTBETY Ha OIICHKY «5», HO
00y4JaroIuiics He HUCIOJIb3yeT COOCTBEHHBIM IUIaH OTBETa, HOBBIC NMPHMEPHI, HE NMPHMEHSICT 3HAHHS B HOBOW
CUTYyalluM, HE HCIOJB3YET CBSI3U C paHee HM3YYCHHBIM MaTepUalioM U MaTepHalloM, YCBOCHHBIM IPU H3YYCHUHU
IPYTUX TPEIMETOB.

Ouenka «3» craBuTes, ecny O0JbIIas YacTh OTBETa YAOBJIETBOPSET TpeOOBAHUAM K OTBETY Ha OLICHKY «4», HO B
OTBETe OOHAPYKMBAIOTCSI OTAEIbHbIC MPOOEIBI, HE NPEISTCTBYIOUINE NAIbHEHIIEMY YCBOCHUIO NPOrpPaMMHOTO
MaTepuaia; oOydalomMHCs yMeeT NpPUMEHATh TOJIy4YeHHbIE 3HAaHWS TIPM PEHIeHWH TMPOCTBIX 3ajad C
WCTIONBb30BaHUEM TOTOBBIX (DOPMYIT, HO 3aTPYJHSIETCS MIPH PELICHUH 3a7a4, TpeOYIomHuX mpeodpa3oBanus GOpMyIL.

Onenka «2» cTaBHUTCS B TOM cliy4dae, €Cln 06y‘18.IOH.[HfICfI HE OBJIaAC]I OCHOBHBIMU 3HAHUSAMH U YMCHHUAMU B
COOTBCTCTBHHU C Tpe60BaHI/I}1MI/I ImporpaMmeal.

B nmuceMeHHBIX KOHTPOJIbHBIX pa60Tax YUUTBIBACTCA TAKIKEC, KaKyI0 4aCThb pa6OTI>I BBITIOJTHWJI 06yqa}0m1/1171c51.

Ounenka 1adopaTopHbIX padoT

OueHka «5» cTaBUTCH B TOM cJIy4yae, eI 00yJarouuiics:

. BEITIONHII paboTy B MOIHOM 00BEMe ¢ COOIOCHIEM HEOOXOIUMON TTOCIIEIOBATEIFHOCTH TTPOBEACHHUS
OIBITOBU U3MEPEHHUN;

® CaMOCTOATCIIBHO U pallMOHAJIBHO CMOHTHPOBAJI H€O6XOI[I/IMOC O60p}/Z[OBaHI/IC, BCC OIBITHI ITPOBEJI

B YCIIOBHSIX U PEXKHMax, 00ECIEUMBAIOIINX MONTyYeHHE MPAaBHIBHBIX PE3YJIBTATOB U BBIBOJOB; COOIIOAANT
TpeOOBaHUA0E30IaCHOCTH TPYIa;

. B OTYETE NMPABUIILHO U aKKYPATHO BBITIOJHMUII BCE 3aMUCH, TaOJIUIbI, PUCYHKH, YSPTEXKHU, rpaduKy,
BBIYUCIICHHS;
. MpaBHJIBHO BBIMOJIHMI aHamu3 norpemrnocteit (10-11 kmaccsr).

OneHka «4» cTaBUTCS B TOM CITydae, €CIIM ObUTH BBITIOJHEHBI TPEOOBAHUS K

OLIEHKE «5%»,HO 00yvaroImuiics JOMYCTHI HEAOUETHI HIIH HErpyOble OMUOKH.

Ouenka «3» cTaBUTCSA, €CITU PE3yJbTAaT BHITOJTHEHHOW YaCTH TaKOB, YTO TIO3BOJISIET MOMYYHUTh MPAaBUIIBHBIC
BBIBOJIBI, HOB XO/I€ ITPOBE/ICHHS OTbITa H U3MEPEHHI OBLTH JIOMYIICHBI OITHOKH.

Ouemca «2» CTAaBUTCH, €CJIM PE3YJIbTAThl HE ITO3BOJIAIOT CACIATHh NPAaBUIIBHBIX BBIBOJOB, €CJIM OIIBITHI,
HU3MCPCHUSA, BBIYNCIICHNA, HaGJIIOI[eHI/IH IMPOU3BOJUIMCH HECIIPABUIIBHO.

Bo Bcex ciryyasix OlleHKA CHUKAETCS, ec/iM o0yyaroimiicsi He co0/1101a71 TpeGoBaHus 0€30MaCHOCTH
TpyAa.OneHKa KOHTPOJIbLHBIX padoT
OneHka «5» craBuTcs 32 padoTy, BBIIOJIHEHHYIO IMTOJHOCTHIO 0€3 OIIMOOK M HEZOUETOB.

OueHka «4» cTaBUTCS 32 PadOTY BHIMOJHEHHYIO MOJHOCTHIO, HO TIPH HAJTMYWU B HEl He Ooliee OHOM rpyOoi u
OJTHOMHETpy0Oo¥ OIIMOKY U OAHOTO HelouéTa, He OoJiee TPEX HEA0UYETOR.

Ounenka «3» cTaBUTCS, €CIIM YUYCHUK MIPABUILHO BBHIIOJHUI HE MeHee 2/3 Bcell paboThl WM IOMyCTUI He Oosee
OJIHO¥ Tpy0O0¥ OMIMOKH U.JBYX HEIOUETOB, HE OoJice OAHOM Ipy0oii OIIMOKY U OJTHOW HerpyOoit ommbKku, He OoJiee
Tpex HerpyObIX OIMOOK, OAHOM HerpyOoi OMMOKM M TpeX HEAOYETOB, NMPH HAIMYMH 4 - 5 HEJOYETOB.

Ouenka «2» CTaBUTCS, ECITU YUCIIO OIMMOOK U HEJOUETOB MPEBLICHIIO HOPMY JIJIsl OLIEHKH 3 U MPAaBHILHO
BEITIOJTHEHOMEHee 2/3 Bcel paboThI.

O1eHKA 0TBETOB 00Y4AIONIUXCH MPH
TecTupoBanun OueHka «5» - 90%; Ouenka «4» -
70%; Onenka «3» - 50%.Kputepun oneHKu 3HAHUH
o0yuarwmuxcs Ha 3auete OueHkKa «5» CTAaBUTCSA B
ciay4ae, ecji 00yJarommiics:
*  TIOJIHO, TOYHO W JIOTHYECKH CBSA3HO U3JIaraeT TeOPETHYECKUI MaTeprall TI0 BOTIPOCY;
*  BHINOJHSIET B IIOJIHOM 00bEeMe, CAMOCTOSITENIbHO, 0€3 TIOMOIIY YYUTENsl, TPAaKTUIECKYI0 paboTy,
CaMOCTOSITEIBHO(POPMYJIUPYET BBIBOJI U OTIPEJIENISET MOTPEIIHOCTS;
*  TPaBWILHO OQOPMIIIET YCIOBUE M PEUICHHE 3aJauH, MOCIEA0BATEIEHO MPUBOIUT (HOPMYIIBI PEIICHUS
3a/lauM WyKa3bIBaeT €AWHUIBI U3MEPEHNS (PU3NUECKUX BEITHINH.



Ouenka «4» craBuTcs, ecjii 00yJarommiics:

*  TEOPETHYECKUH BOIIPOC OCBEIIAET MO CYIIECTBY NMPaBUIIBHO, HO JIOMyCKaeT He OoJiee 2 HETOYHOCTEH B OTBETE;

*  OTBET Ha OCHOBHOM BOTPOC JieTaeT MOJTHbIM U MPABUILHBIN, HO HA JIOTIOJHUTENLHBIC HITH YTOYHSIONIHE
BOIPOCBHIOTBETHTD 3aTPYAHSICTCS;

*  TIpH BBIOJHEHUW MPAKTUYECKON pabOThI JIOMyCKAIOTCS HEe TpyOble 1-2 OmuOKH, HE MPUBOISIINE K
HCKXCHUIOPE3YJIbTaTOB SKCIICPUMECHTA,;

* TpH pelicHHW 33Ja4yd JomyckaeT 1-2 ommOKH B pacdeTax WM MpH npeobpa3oBaHud (GOpMyN He
YKa3bIBACTCIUHUIIBI U3MEPCHUS (PU3NUCCKUX BEIIMYUH.

Ounenka «3» cTaBUTCH, €CJIM 00ydaromiics:

*  J1aeT CBA3HBIN OTBET IO TEOPETHYECKOMY BOIIPOCY JIMIIb C TIOMOIIBIO HABOASIIMX (YTOUHSIOIINX) BOIIPOCOB;

* TIpu OTBETE Ha TEOPETHYECKHH BONPOC OOHApYKMBAaeT MpoOenbl B 3HAHMAX, HE TMPEMATCTBYIOIINE
MOHUMAaHHUIO (PU3UYECKOTO SIBJICHUS WM 3aKOHA B LIEJIOM;

*  3aTpPyOHSETCS JaTh OTBETHI HA JIOMOJIHUTEIbHbIE BOIIPOCHI;

* TIpU BBHIOJHEHWH TNPAKTHUECKOTO 3aJaHusl MOJy4aeT BEPHBIH, C IMOMOIIBIO YYHTENs, pe3ylbTar, B
[0CJIEI0BAaTEIbHOCTH AEHCTBUN M BEIUMCICHUN IOIyCKaeT OIINOKY;

*  TIpH pelIeHHWH 3a/1a4¥ HCIONB3YeT JIHIIL TOTOBBIE (hopMyIbl 6e3 mpeoOpazoBaHmid, JomyckaeT 3 u Oonee
omKOKK B 0003HAUCHHAX EAWHUIIBI U3MepeHHs PU3HYECKUX BEIMYMH, HE 0OPMIISET TOJDKHBIM 00pa3oM yCIOBHUS
U XOJI pelleHUsI3a1auH.

Ouenka «2» cTaBUTCH, €CJIH 00yUAIOIIHIiCH:

*  HE MOXET OTBETHTh Ha TEOPETUUECKHI BOIPOC, JaXKe C TOMOIIBIO JONOJIHUTEIBHBIX (YTOYHSIOMINX )
BOIIPOCOB;
*  HE MOXXET BBINOJHUTH MPAKTHYECKYIO PaboTy, Ja)ke IOCie IMOACKa3KH YUHUTENs O HeOOXOIMMBIX
mpuOopax HITOCIETOBATENILHOCTH AEHCTBUH;
*  HE MOXCT PelInTh 3aJauy ¢ UCTonb30BaHueM 1-2 popmyn Oe3 mpeoOpazoBaHUi.

KounTposn ypoBHS 00yueHust
KouTtposbHasi paGoTa B paMKax npome:;kyTo4uHoii arrectamuu (10 kiacc)

D. U Knacc
Bapmuanr 1

Yacts 1.

( Ipu svinoanenuu 3adanuii wacmu A, 066edume 00uH uz 4-x dannvix 0meemos)

Al. ABroMoGOwUIIb Tporaercs ¢ mecta ¢ yckopenuem 0,5 m/c?. Kakosa ckopocth aBToMo6miist uepes 0,5 MunyThI?
A.V=0,25 m/c; B. V=2,5wm/c; C.V=15wm/c; . V=25 m/c.

A2. Tlo rpaduky 3aBUCHMOCTH Y/UTHHEHHS TPY)KUHBI OT MPHIOKEHHOW K HEH CHJIBI, ONpeaennuTe KodpduimeHt

KECTKOCTH MPYKHUHBI.

B. 0,4 H/m; C. 250H/m; J1.40 H/m.

F(H)

A3. Dckanarop JBWKETCsS BHU3. BBepX 1o 3ckayiaTopy OSKHT YEIIOBEK CO CKOPOCThIO 1,4 M/C OTHOCHTENHHO
sckanaropa.CkopocTs denoBeka oTHocuTensHo 3emin 0,8 m/c. KakoBa ckopocTs sckanaropa?
A.22wm/c; B.0,6wm/c; C.0wm/c; .04 m/c
A4. YpasHenue npwxkenus tena: x = 100 + 2t + t2. Macca tena 500 r. KakoBa BelmumHa CHIIbI, JeHCTBYIOIIas Ha
Teno?A. 500 H; B.0,5H; C.1H; J.2 H.
AS. Ilo ropu30HTaIBHON MJIOCKOCTH PAaBHOMEPHO JBIKETCSI OpyCcOK Maccoit m. Uemy
paBEHMOTYJIb CHIIBI TPEHUS, IEUCTBYIOIIEH Ha Opycok?
A) umg; B) mg; B) 0; I') umgcos a.
A6. Teno Maccoii M MOAHATO HAJT MOBEPXHOCTRIO 3eMJIH Ha BhICOTY h. KakoBa moTeHImanbHas SHeprus
mg



Tena? A) mg; B) mgh;B) mh; r h.
A7.Teno wmaccoli 5 Kr cmoyckaeTcs paBHOMEpHO Ha 5 M 3a Bpems 5 cekynn. Kakosa
MOIIHOCTb,
pa3BHUBaeMasl CHIION TskecTn?
A)250Bt; B)25Br; B) 50 Br; I') 125 Br.
A8. Ipu noctosiHHOM TemmepaType 00bEM TaHHOH Macchl ra3a Bo3poc B 4 pasa. /laBneHue raza npu 3ToM

1) yBenuumiock B 2 pasa; 2) yBeIM4YUIOCh B 4 pasa;
* YMEHBIIMIOCH B 2 pa3a; 4) yMeHbIIUIOCH B 4 pasa.
V,m' A

B
Puc, 2 A9. Kak m3MeHHTCS HmaBlieHWE HICaTbHOTO Ta3a IpPH Iepexoie W3 COCTOSHUSI 1
B cocrossHue 2 (cM. Puc.2)?

A.)) HEe U3MCHHUTCS; b.) yBemmuwmres; B.) ywmensbmuTCs; ') me
3Hato. A10. Mexnay AByMsl 3apsOKEHHBIMH TeJaMH CHUJIA  3JIEKTPUYECKOTO
B3aumoeiicTBus paBHa 12MH. Ecnu 3apsin omHOro Tenma yBenM4HWTh B 2 pasa, a
3apsil Ipyroro Teja YMEHBIIUTE B 3 pa3a M pacCTOSHUE MEXKAY TeJaMHd YMEHBIIUTD
B 2 pa3a, TO CUjIa B3aUMOJEHUCTBHS MEXy TeJJaMH CTaHET paBHA
1) 32 mH; 2) 16MH; 3) 8mMH; 4) 4mH.
All. DnekTpudeckas Ienb COCTOUT M3 ucToyHmKa Toka ¢ DJIC, paBHO#l 6 B, u
BHYTpeHHUM comnpoTuBieHrneM 1 OM. MCTOYHMK TOKa 3aMKHYT Ha BHEIHEE

conpotuBieHre R. Cuna Toka B nenu paBHa 2 A. 3HaYEHUE BHEIIHETO COMPOTHUBICHUS LEIHU

paBuo ...A) 0,5 Om. B) 1 Om. B)2 Om. I') 4 Om.

A12. [Ipu yMeHbBIIICHUN PAaCCTOSIHUS MEXKIy OOKJIaJKaMu KOH/eHcaTopa B 2 pasa, ero

€MKOCTb...a) YBEITUIHTCS B 4 pa3a; 0) yBeNIWIUTCA B 2 pa3a; B)yMEHBIINUTCS B 2 pa3a;

T')yMEHBIIUTCS B 4 pasza

Yacte B (pewu 3a0auy u 3anuwu omeem)

B1. Tenexxka Maccoi 2 Kr, IBHXKYIIASACS CO CKOPOCTHIO 3 M/C, CTAJIKMBACTCS C HENOJBUKHON TEICKKONH Maccoit 4
KT Hcrersiercs ¢ Heil. Yemy OyneT paBHA CKOPOCTh 00CHX TENIEKEK MOCIIe B3aUMOICHCTBHS?

OTBeT:

B2. Kamenp OpollleH BEpTUKAIbHO BBEpX. V3MEHSIOTCS JM MEPEUMCIICHHBIC B MPABOM CTOJIOIE (GU3UUSCKUC
BEJIMYMHBI BO BPEMsI €r0 JIBUXKCHHsI BBEPX U €CJIM W3MEHSIOTCSA, TO Kak? YCTaHOBUTE COOTBETCTBHE MEKIY
(U3NYECKUMH BEUYMHAMY, MEPEUYHUCICHHBIMH B TMPaBOM CTOJOIE, W BO3MOXKHBIMH BUJaMU WX H3MCHCHHH,
MEPEYUCIICHHBIMU BO BTOPOM CTOJIOIE. BiiusHUEM CONPOTUBIICHUS BO3/yXa MPeHeOpeyb.

OU3NYECKHUE BEJIMYNHBI X USMEHEHUA
A) cxopocThb 1) He u3MenHseTCA
B) yckopenne 2) yBeJINYNBAETCSI
B) kuneTnueckas sHeprus 3) yMeHbInaeTcs

I') norenmansHas sneprus

A b B r

Yactp C. (Pewume 3a0auu, nonnoe peulerue 3anuuume)

C. B aBTOMOOW/IBHOM IIMHE HAXOAWTCS BO3AYX Moj jaaBieHueM 5,9%10° Tla npu temmeparype 20°C. Bo Bpems
JBWKEHUs aBTOMOOMIIS TemmepaTypa Bo3myxa mosbinmaercs m0 35°C. Ha CKOJNBKO yBeIMYMBAETCS JaBJIEHUE
BO31IyXa BHYTpH MHUHBI?O0bEM CUUTATh TTOCTOSTHHBIM.

Ortser:

KoMMeHTapuu K BBINOJIHEHHIO 3aJaHUIA.

HToroBelii TECT 3a o1 COCTOUT U3 15 3a/1aHuil, pa3AeNeHHbIX Ha TPH YPOBHS CIOKHOCTH.
Vposenb A — 6a3oBblii (12 BonpocoB). K kaI0My 3a1aHHIO 9TOrO YPOBHS JTaHbI YETHIPE BapHaHTa OTBETA,
TOJBKOOJMH U3 KOTOPBIX BEPHBI.



Vposens B — Gosee cioxusiii (2 Bompoca). IlepBoIii BOIPOC Ha yCTAaHOBJIEHHE COOTBETCTBHUS. BTopoe

3aJlaHMe BBHUJC 3a/1a4M C UCIIOJIb30BaHUEM He OoJice IBYX (hopMyJl.

VYposens C — noBbIIeHHOH ciioskHOCTH. [Ipu BeImonHeHnn 3aganuid ypoBHsi C TpeOyeTcs AaTh pa3BepHYTOE

peleHue.
Ha BhITIOJTHEHUE UTOTOBBIX TECTOB OTBOJUTCS 45 MUHYT.

Kpurepun oneHkn oTBeToB

B 3aBucumocTy oT GOpMEI 3a1aHUS UCTIONB3YIOTCS Pa3IndHble (JOPMBI
OIICHMBAHMS.3a KaX10€ IPABIIIBHO BEITIOTHEHHOE 3aIaHUE YacTH A
Hauucasercs 1 Oam.

B 3aganuu B2 3a xaxxgoe npaBUiIbHOE COOTBETCTBUE CTaBUTCS 1
6amn.OnennBanue 3aganuii vactu B1.

Kpurepum onieHku oTBeTa bana
[TpuBeneHo noHOE MPaBUIIBHOE PEIICHHE: 3
-IPaBHJIBHO 3amucano «Jlano»;
-BEpHO 3amucaHbl GOPMYJIbI, BEIpaXKaloue PU3NIECKUe 3aKOHBI;
-IIpHUBE/ICHBl HEOOXOANMBIE MaTeMaTHIeCKUE PeoOpa30BaHuUs M PACUEThI, IIPUBOIAIINE K
HpPaBHIBHOMY OTBETY, M IPE/ICTABIEH OTBET.
Te xe KpuTepuu, 4To U Ha «3» 0ajuia, HO B MATEMaTHYECKUX MPEOOPa30BaHUSIX HITH 2
BBIYHCIICHHUSX IOMYIIEHA OMMOKa, KOTOpasi MpUBeia K HEBEPHOMY OTBETY.
IlpaBumeHO 3ammcanbl  «JlaHo», HeoOXomumble (OPMYJIBI, OTBET, HO HE 1
MPECTaBICHBI
npeoOpa3oBaHusl, TPUBOISIINE K OTBETY.
OnennBanue 3aganuid gactu C.
Kpurtepun oueHku oTBeTa K 331anui0 yposus C baaa
[TpuBeneHO MOTHOE MPABUIILHOE PElICHHE, BKIIOYAIOIIEE CICAYIONINE AIEMEHTHIL: 5
-IIPaBUIILHO 3amicaHo «/lanoy;
-BEPHO 3amucanbl (JOPMYJIbI, BRIpAXKAIOIINE PU3NICSCKUEC 3aKOHbI;
-IIpHUBE/ICHBI HEOOXOANMbIE MaTeMaTHYeCKUEe PEoOPa3oBaHuUs M PACUEThI, IIPHBOIAIINE K
NPaBWILHOMY OTBETY, M IPEJICTABJICH OTBET.
Te e KpUTEpHH, YTO H Ha «5» 0aJIOB, HO B MATEMAaTHYECKUX MTPEe0Opa3OBaHUSIX UITH 4
BBIYHCIICHHSX IONYIIIEHA OMIMOKA, KOTOpasi MpUBeJia K HEBEPHOMY OTBETY.
[paBunbHO 3ammcanbl  «/laHo», HeoOXoaMMBIE (OPMYJIBI, OTBET, HO HE 3
MPEe/ICTABICHBI
peobpazoBaHusl, TPUBOISIINE K OTBETY.
Te xe kpuTepuw, 4TO U Ha «3» Oaia, HO ¢ 2-3 ommuOKamu. 2
[paBubHO 3anmcaHo «J/laHo», HO OTCYTCTBYET pelIeHHE KaK TaKOBOE. 1
IlepeBoa HaOpaHHBIX OAJIJIOB B OLIEHKY:
IIpoueHT HaOpaHHBIX 6AJJIOB KoanuecTBo 6217108 Ouenka
100-80 % 24-19 «5»
80-60 % 18-14 «“4»
60-40 % 13-9 «3»

KonTpoabHas padoTa B paMKax HTOrOBOM
arrecrannull kmace
| BapnanT

Al. 3a 3 ¢ MarHWTHBIM MOTOK, MPOHM3BIBAIOLINI KOHTYpP, paBHOMEpHO yBenuumics ¢ 3 10 9 B6. Uemy npu 3Tom

paBHo 3HaueHue DJ1C HHAYKIUU B KOHTYpe?
A.18B.5.4B.B.3B.I".2B. JI. 1 B.

A2. [IpoBOIHUK HAXOAUTCS B OAHOPOJHOM MarHUTHOM moje ¢ uaaykiumei 1 T, {nmmaa npoBomamka 0,1 m. Kakoit
TOK HAJI0 MPOIMYCTHTh IO MPOBOJHUKY, YTOOBI OH BBITAJKHMBAJICS M3 3TOro mojs ¢ cwiod 2,5 H? Yronm mexmy

MIPOBOJTHUKOM C TOKOM M BEKTOPOM MAarHUTHON MHAYKLIUU paBeH 30°.

A3. Jlnuna pammoBonHbl 30 M, CKOPOCTH €€ pacmpocTpaHeHHs B Bosmyxe 3¢10% m/c. Uemy paBHa wacToTa

KOJIEOaHWIT UCTOYHUKA BOJIHEI?

A. 107 T'm. Bb. 107 T'. B. 9*%10° I'. T. Tlo YCIIOBHUIO 33/1a4d OMPEJEIUTh 4acToTy KoiebaHuii Hemb3s. J[. Cpenun

OTBETOB A




— I' HeT npaBUIIBHOTO.

A4. Kak Ha3pIBaeTCs ABJICHUE BOSHUKHOBEHUS JIEKTPUUECKOTO TOKA B 3aMKHYTOM KOHTYpE IPH U3MEHEHUHU
MarHMTHOTOTIOTOKA Yepe3 KOHTYp?

A. sBneHne HamarHuuuBaHus  b. cuma Ammnepa  B. cuna Jlopenma T

aneKTponn3/l. anekTpoMarHuTHasE HHAYKLHS

AS. Jlyd cBera majaeT Ha TUIOCKOE 3€pKayio. YTOJN OTpakeHHs paBeH 12°. Uemy paBeH yroi MexXIy MaJaroniiM
JIy4OM H3EepKaioM?

A.12° B.102° B.24° T.78° . 156°
A6. Ha xakoii u3 cxem (puc. 6) mpaBWIbHO TPEICTABICH XOJ Jyded TIPH pa3IOKEHHH  Iydka OEJIOr0 CBETacTe

A. Yerpaduonerossie myau. b. Madpakpacusie myun. B. Bumumsrii cet.I.
PapuoBosnnsl. [I. PeHTreHOBCKUE TyyH.

AS8. Uemy paBHa 3HEpTUs POTOHA CBETA C YACTOTOH V?
A. hve?. B. hve. B. hv. T. hv/c. JT. hv/c?.

6

A9. Cxonbko mpotoHoB Z u HeiitpoHoB N B siape nzotomna 14C7?
A.Z=6,N=14.5.Z=14,N=6.B.Z=6,N=6.T.Z2=6,N=8]1. Z=8,N
=6.

A7. Kakoeus nepeunciacH HbIX HIDKEU3IIYICHUM UMEET CaMyl0 HU3-KYIO 9acTOTy?

A10. Ykaxurte BTOpO#l MPOAYKT siiepHoi peakuun °Be + ‘He — 12C + 7

2
A.n. b.p.B.e. I'.y. . “He.

4 2 6

B1. Ilpu nBmKeHNN ¢ HEKOTOPOI CKOPOCTHIO IPOIOIBHEIE pa3Mephl Tella YMEHBIIWINCH B
n=2 paza.Kak uzmenunaces macca rena?

B2. Ha kakylo BOJHY HacTpoeH paguorepenaTduK, eciid eMKOCTh ero koiebarenbHoro koHtypa C=60 nd, a
WHAYKTUBHOCTH L=50MKkI[ H?

C. Pabora BbIxoza 3nekTpoHOB 13 Kagmus pasHa 4,08 3B. KakoBa yacrora cBera, eciin MakCUMalbHasi CKOPOCTh
(orosnexTponos pasna 720-10° M/c? Macca snektpona 9,1-10%'~ kr, 3apsa snexrpona -1,6-10 ° K.

KoMMeHTapuH K BBINOJIHEHHIO 3aJaHHUIA.

Hroroslii TecT 3a roa cocTout U3 13 3a1aHnH, pa3eIeHHBIX Ha TPU YPOBHS CIIOKHOCTH.

VYposenb A — 6a30Bbiii (10 Bompocos). K kakaoMy 3aaHui0 3TOTO YPOBHSI IaHBI YEThIPE BApUAHTA OTBETA,
TOJBKOOJIMH U3 KOTOPBIX BEPHBI.

Vposens B — Gosee cioxkubiii (2 Bompoca). IlepBhlii BOIPOC HA yCTAaHOBJIEHHE COOTBETCTBHUS. BTOopoe
3aJlaHue BBHUJIE 33/1a4M C UCIIOIH30BaHUEM He Ooliee BYyX (hopMyIl.

Ypoenb C — NOBBIIIEHHON clokHOCTH. [Ipu BeimonHennn 3afannii ypoBHsi C TpeOyeTcs AaTh pa3BepHYyTOe
pelieHue.

Ha BeInosiHEHNE HTOTOBBIX TECTOB OTBOAUTCs 45 MHHYT.

Kpurtepuu ouneHk# 0TBETOB
B 3aBucumocT# oT pOpMEI 331aHNS UCTIOIB3YIOTCS pa3nuyHbIe (OPMBI

OIICHMBaHMs1.3a KXKI0€ MPAaBUIIBHO BBHITIOJHEHHOE 33/IaHUE YacTH A
Hauucisterca 1 Oam.



OneHuBaHue 3a0aHuil yacT B.

KpuTepun oneHKH oTBeTa

Bann

IIpuBeneHo moaHOE MPABMIBHOE PEILICHUE:

-IPaBUJIBHO 3aMHCaHO «JlaHo»;

-BEpHO 3amucanbl (HOPMYITbI, BEIpaKkaromue Qru3ndecKkre 3aK0HbI;

-TIPUBEJICHBI HEOOXOAMMBIC MaTEMaTHYCCKUE MPEeoOpa3oBaHUS M PacyeThl,
MPUBOMSINKE  KOPABWJIBHOMY OTBETY, U MPEACTABJICH OTBET.

Te xe kpurepuu, 9ro U Ha «3» 0amra, HO B MaTEMaTHYECKUX IPEOOpPa30BAHMIX HIIH
BBIYMCIICHHUSX IOMYIIEHA OMOKa, KOTOpask TIPUBEIIa K HEBEPHOMY OTBETY.

HpaBI/IJ'II)HO 3allMCaHbI «I[aHO», H€O6XO):[I/IMI>IG (bOpMyJ'II)I, OTB€T, HO HC
HpCHCTaBHeHBIHpeO6paSOBaHI/IH, MIPUBOAAIIUC K OTBCTY.

OrnenuBanue 3anannii yactu C.

KpuTepun oueHKH 0TBeTa K 3a1aHUI0 ypoBHs C

Bbann

[IpuBeneHo MoTHOE TTPABIIIFHOE PEIIeHNE, BKITIOYAIOIIEe CIeIYIOINE JIEMEHTHI:

-IIPaBWJIHHO 3aHCaHO «/laHo»;

-BEPHO 3amucaHbl (HOPMYIIbI, BEIpAKAIOIINE PU3NICSCKUC 3aKOHBI;

-TIpUBEIICHBl HEOOXOAWMBIE MaTeMaTHYeCKHe MpeoOpa3oBaHUsI M pPacyeTsl,
MPHUBOJSININE  KIPABHILHOMY OTBETY, M IIPEJICTABJICH OTBET.

Te xe KpUTepuH, YTO U Ha «5» OANIOB, HO B MAaTEeMaTHYECKHX MPEOOPa30BaHMUSIX HIIH
BBIYMCIICHUSIX IOMYIIIEHa OIMOKa, KOTOpasi IpUBeJia K HEBEPHOMY OTBETY.

[IpaBunbHO 3ammcanbl  «JlaHo», HeoOxoaumble (GOPMYJNBI, OTBET, HO HE
IpeACTaBICHBIIPEoOpa30BaHusl, IPUBOISIINE K OTBETY.

Te sxe KpuTEpHH, 9TO U Ha «3» Oaya, HO ¢ 2-3 ONTHOKaMHU.

[TpaBuiapHO 3anmcano «/{aHo», HO OTCYTCTBYET pelIeHUE KaK TAKOBOE.

IlepeBoa HaOpaHHBIX OAIJIOB B OLIEHKY:

IIpouieHT HAOPAHHBIX DAJLIOB KounyecTBo 0a/110B

Onenka

100-80 % 22-18

«5»

80-60 % 17-14

«4y»

60-40 % 13-9

«3»
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