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[Iporpamma 1o ¢usuke 0a30BOr0 ypoBHS Ha YPOBHE CpPEIHEro 0OIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJOXEHUM M TpeOOBaHUU K pe3ylbTaTaM
OCBOEHHSI OCHOBHOW 00pa3zoBaTenbHON Mporpammel, npeacraBiieHHbIX B OI'OC
COO, a Takxke ¢ yuérom (enepaibHON pabodell mporpamMmbl BOCHUTAHHS U
KOHLEMNIMM TpenosaBaHus yueOHoro mnpeamera «Pusnmka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peanu3yommnx OCHOBHBIE
o0Opa3oBaTeNbHbIEC TPOrPAMMBI.

Copepxanne mporpaMmbl 1O (PU3MKE HAMpPaBIeHO HAa (POPMUPOBAHUE
€CTeCTBEHHOHAYYHOM KapTWHBI Mupa ooOydaromuxcs 10-11 xmaccoB mnpu
oOydeHuu ux (Qu3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHOJAESTEIBLHOCTHOTO
noaxoxaa. Ilporpamma no ¢usuke coorBerctByer TpeboBanusm PI'OC COO x
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METallpeIMETHBIM pe3yJbTaTaM
oOydeHus, a TAaKKE YUYUTHIBAET HEOOXOJMMOCTbh pPEATU3alUU MEXKIPEIMETHBIX
CBs3eM (PU3UMKU C €CTECTBEHHOHAyYHbIMU Y4Y€OHbIMU npeaMeramu. B Hel
OTIPE/IEISAIOTCA OCHOBHBIE LIETM U3Y4YEHHUs] (PU3UKHU HA YPOBHE CPEIHEro OOLIETo
00pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTAThl OCBOEHUSI Kypca (PUM3HMKH: JIMYHOCTHBIE,
MeTarpeAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (pu3uKe BKIIOYAET:

IUTaHUPYEMBbIE PE3yJIbTaThl OCBOEHHUS Kypca (PU3MKH Ha 0a30BOM ypOBHE, B
TOM YHCJIE€ IPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

coJiepkanue yueOHoro npeamera «dusmukay mo rogaM o0yUyeHHUsL.

[IporpamMma no ¢u3nke MOKET OBITh MCIOJIB30BaHA YUUTENISIMU KaKk OCHOBA
JUISL  COCTaBJEHUS CBOMX pabounx mnporpamm. Ilpu paspabotke paboueit
nporpammbl enepanbaas padoydast mporpamma | dusuka. 10—11 kmaccer (0a30BbId
ypOBEHb) 4 B TEMATUYECKOM IIJIAHUPOBAHUM JOJKHBI OBITH YUTEHBI BO3MOXXHOCTH
WCTIONBL30BAHUSA  DJIEKTPOHHBIX  (LUGPOBBIX) 00pa30BaTEIbHBIX  PECYPCOB,
ABIIAIONMINXCS  Y4EeOHO-METOAMYECKMMH  MaTepHajliaMd  (MyJIbTUMEIUNHBIC
IPOrPaMMBbI, JIEKTPOHHBIE YUYEOHUKH W 3aJaYHHUKHU, DJIEKTPOHHBbIC OMOIHMOTEKH,
BUPTyaJlbHbIE JIAOOPAaTOPUM, UIPOBBIE MPOTPaMMbl, KOJUIEKIUU LU(PPOBBIX
00pa30BaTeNbHBIX PECYPCOB), PEATM3YIOMUMU JUAAKTUUECKUE BO3MOXKHOCTHU
MHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTUH,  COJEp)KaHuE  KOTOPBIX
COOTBETCTBYET 3aKOHOJIATEILCTBY 00 0Opa30BaHUMU.

[IporpamMma o ¢u3MKe HE CKOBBHIBAET TBOPUECKYIO MHUIIMATHUBY YUHUTENECH U
OPENIOCTaBISET BO3MOXHOCTh JJIsi peaM3aluy  Pa3jIMYHbIX METOJUYECKUX
MOIXOJ0B K OpraHu3anuu oO0ydeHUs (U3MKe TpU YCIOBUU COXpPaHCHHS
00s3aTENbHON YaCTH COJEPKAHMS Kypca.

du3znka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYMas B
KayecTBe y4eOHOIo IMpelIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUi 00 okpy»xaroriem mupe. LIKoapHbIN Kypc GU3HKK — CHCTEMOOOPa3yIOIINA
JUI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JeKaT B OCHOBE TMPOIECCOB W SIBIICHUM, W3yYaeMbIX XHUMHEH, OMOJIOTHUEH,



¢usmueckoit reorpadueir u actpoHoMuen. Mcmonp3oBaHME W AKTHUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeNessieT XapakTep W pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKU, TPAHCIOPTa, OCBOCHUSA
KOCMOCA, IOJYYE€HUs HOBBIX MAaTepHaioB C 3aJaHHbIMU CBOWCTBAMHU M JIPYTHX.
N3yuenne ¢u3MKH BHOCHT OCHOBHOW BKJIAM B (POPMHUpPOBAHUE €CTECTBEHHO-
HAay4YyHON KapTHUHBI MHpa OOydaromwuxcs, B (OpPMUPOBAHUE YMEHUU MPUMEHSIThH
HAyYHbIN METO]I TO3HAHUS NP BHITIOJHEHUU UMHU YUYE€OHBIX UCCIICT0OBAHUM.

B ocHoBy kypca ¢u3MKM IS YpOBHS cpeaHero oOmiero oOpa3oBaHMs
MOJIOKEH PAN HACH, KOTOpPbIE MOXHO pPAacCMATPUBATh KaK MPUHLHUINBI €T0
ITOCTPOECHHUS.

Hoes yenocmnocmu. B COOTBETCTBUU € HEM Kypc SBIISIETCS JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCeX pa3/eioB (DU3UKU, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOMN (DH3UKHU.

Hoes cenepanusayuu. B cOOTBETCTBUM C HEW Mmarepualn Kypca (HU3UKU
o0beMHEH BOKPYr (Qu3Mueckux Teopuid. Benymum B Kypce sBIsETCS
dbopMupoBaHUEe TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanus mpeanojiaraeT HCIOIb30BaHUE
T'YMaHUTAPHOTO TOTECHIHAIA (DU3UIECKON HAYKH, OCMBICIICHHE CBS3U Pa3BHTHSI
bu3ukn ¢ pa3BuTHEeM OOIIECTBa, a TaKXKE C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U DKOJIOTMUYECKUMU MPOOJIeMaMH.

Hoess npuxnaomnoii  nanpasenennocmu. Kypc usuku mpemmnosaraer
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHYECKHX M TEXHOJOTUYECKHX MPUIIOKCHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes »skxonocuzayuu peanusyeTcss TOCPEACTBOM BBEJCHUS DJIEMEHTOB
colepKaHUs, TOCBAIMIEHHBIX OKOJOTMYECKUM TMpoOJjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKKe OOCYXICHHS
Mpo0JIEM PAIIMOHATILHOTO TIPUPOIOTIOIB30BAHUS U DKOJIOTHIECKON 0€301TacHOCTH.

CrepXHEBBIMU dJIEMEHTaMU Kypca (DU3MKM Ha ypOBHE CpEIHEro OOIIero
oOpa3oBanus SBISAIOTCS (husmdeckue Teopuu (hopMHpOBaHUE MPEIACTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3NUECKON TEOPUHU, POIH (PYHIAMEHTAIBHBIX 3aKOHOB H
NPUHIIMIIOB B COBPEMCHHBIX TMPEACTABICHUSAX O TPHPOAC, TpaHUIax
NPUMEHUMOCTH TEOPWH, IS ONHMCAHUS CCTCCTBCHHOHAYYHBIX SBJICHUH W
MIPOIIECCOB).

CHUCTEeMHOICATETLHOCTHBIA TOIX0Ml B Kypce (U3HUKH peaTn3yeTcsl MPEexe
BCEro 3a CUET OpraHW3allid SKCIEPUMEHTAIBHON JIESITCIIBHOCTH OO0YYarOIIUXCs.
Jlns  GazoBoro ypoBHS Kypca (U3HMKM — OTO UCIIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB M JIa0OpaTOPHBIX pPaboT,
KOTOpbIE B TIporpamMme 1o (pu3uke OObEIUHEHBI B OOLIUN CIUCOK YUYEHHYECKHUX
MpakTUYeCcKux padboT. Brifenenne B yka3aHHOM mepedyHe J1abopaTopHBIX pador,
IPOBOJUMBIX IS KOHTPOJS W  OIEHKH, OCYIIECTBIIACTCS yYaCTHUKAMHU
0o0pa3oBaTeNbHOTO TIpOllecca HCXOAs M3 OCOOCHHOCTEM IUIAHUPOBAaHUA U



ocHamleHus: kaOuHera ¢Qusuku. Ilpu s3ToM obOecreunBaeTcsi OBJaJCHUE
0o0OyYaronMMHUCsl YMEHUSIMU TPOBOJUThL KOCBEHHBIE H3MEPEHUs, HCCIECIOBAHMS
3aBUCUMOCTEH (U3MYECKUX BEJIMYMH M TOCTAHOBKY OIBITOB MO MPOBEPKE
MIPEIOKCHHBIX TUITOTES.

bonbpmoe BHUMaHWE yHAENSETCS PEIICHUIO PAcYETHBIX M KauyeCTBEHHBIX
3amad. [Ipu 3TOM M1 pacuE€THRIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3a/laHHON (PU3UYECKON MOJIEIbIO, TIO3BOJIAIONINE TPUMEHSITh U3YUEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaK U UHTErpUpysl 3HAHUS U3
Pa3HbBIX pa3nenoB. /(s KadeCTBEHHBIX 3a/1au MPUOPUTETOM SIBIISIOTCS 3aaHUS Ha
OoOBsSCHEHHE  TPOTEKaHWs  (DU3UYCCKUX  SBJICHUA W TIPOLECCOB B
OKPY>KaIOIIEW>KU3HH, TpeOyrole BbiOOpa (U3MYECKON MOAENU ISl CUTYyaluu
IPAKTUKO- OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k MaTepHalbHO-
TEXHUYECKOMY OOECIEUCHHI0 Y4YeOHOTo Tpolecca 0a30BBI YpOBEHb Kypca
(bU3UKH HA YPOBHE CPEAHETO OOIIETO 00pa30BaHUS JOJKEH U3ydaThCs B YCIOBUSIX
pPEeIMETHOTO KaOWHeTa (U3MKK WM B YCJIOBHUSIX HWHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBEHHO-HAy4YHOro IuKia. B kaOunere (pu3umku AOMHKHO OBITH
HEeoO0XoIMMoe J1abopaTopHOoe O0O0OpYyJAOBaHWE /JIS BBHITIOJTHEHUS YKa3aHHBIX B
mporpamMme 1o (U3NKE YICHHUECKUX MPAKTHUYCCKUX padOT U JEMOHCTPAIIMOHHOE
o0opyI0BaHue.

JlemoHCTpaninoHHOEe  00OpyJoBaHUE (HOPMHUPYETCS B COOTBETCTBUM C
OPUHIIMIIOM MHUHUMAJIbHOM JIOCTATOYHOCTH U  00ECTeurMBaeT TMOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 10 (U3WKE KIIOYEBBIX JEMOHCTpAIUi s
WUCCICAOBAHMS  WM3y4YaeMbIX  SBIIGHHUA W  TPOIECCOB, OMIUPHYCCKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHM.

JlabopaTopHoe 000pynOBaHHE IS YYEHUYECKHX TPAKTUYECKUX paboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 00ECIIEUMBAETCS B pacyeTe
OJTHOTO KOMILJIEKTa Ha JBYX OOydYaommMXcsa. TeMaTHYeCKne KOMILIEKTHI
71a00paTopHOTO OOOPY/IOBAHUSL JOJAKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(GPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BUJIE ITM(POBBIX JTabOpaTOpuii.

OCHOBHBIMHU HETISIMH U3Y4YeHUST GU3BHKHU B OOITIEM 00pa30BaHUU SBIISIFOTCS:

dbopMHupOBaHWEe HWHTEpPECa W CTPEMJICHHS OOyYalOIMXCS K HaydHOMY
WU3YYCHUIO TMPHUPOJBI, PpPa3BUTHE WX HWHTEUICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE TPEACTABICHUN O HAyYHOM METOJE IMO3HAHHUS W (OPMHUPOBAHUE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHpOBaHWE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa W3YYeHUsS OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHre YMEHUI OOBSCHATH SIBIICHUS C UCIIOIh30BaHNEM (PU3HUECKUX
3HAHHWH M HAYYHBIX JI0KA3aTEIbCTB;

dbopMHpoOBaHUE TMPEACTABICHUA O pPOMU (U3UKUA JUIsl Pa3BUTUSA JPYTUX



€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.
JlocTikeHre 3TUX 1efield oOecreurnBaeTcsl pelieHueM CIeIyIouX 3a1ad B
npolecce u3ydeHus Kypca GU3NK1 Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus:
npUOOpEeTeHHe CUCTEMbI 3HAHUU 00 OO0IUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpUsX,  BKIIOYAs  MEXAHHKY, MOJIEKYJIIpHYIO  (PU3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (DU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

dbopMHpoBaHKE YMEHHUI MPUMEHSTh TEOPETUUECKUE 3HAHUS I OOBbICHEHHUS
Gu3HYeCKUX SBJICHUA B MPUPOJC W JJIS TPUHATHAS MPAKTHUUECKUX PEIICHUA B
MMOBCEHEBHOM >KH3HM;

OCBOCHHE CIIOCOOOB pEIIeHUS pa3INYHbIX 3a7ad C SBHO 3aJIaHHOMN
du3HYecKoil MOJENBIO, 3a/1ad, MOAPa3yMEBAIONIUX CAMOCTOSTEILHOE CO3aHUE
dbu3uYecKor MOJIeTH, aIcKBaTHOM YCIIOBUSM 3a/1a4H;

MOHUMaHue (U3NIECKUX OCHOB W TPUHIIUAIIOB JEHCTBUS TEXHUYECKHUX
YCTPOWCTB U TEXHOJOTUUYECKHUX MPOIIECCOB, UX BIHMSHUS Ha OKPYKAIOITYIO CPEY;

OBJIAJICHUEC METOJaMH CaMOCTOSTEIBHOTO TUTAHUPOBAHUS U TPOBEICHUS
¢u3MUEeCKMX OSKCIEPUMEHTOB, aHajiu3a W HUHTEpOpeTanuu HUHPOpPMAINH,
oTnpe/eeHus JOCTOBEPHOCTH MOTYUYEHHOTO Pe3yJIbTaTa;

CO37IaHUE YCIOBUW JIS Pa3BUTHUS YMEHHI MPOEKTHO-KCCIIEA0BATEIbCKOM,
TBOPYECKOU JIEATEIIBHOCTH.

Ha wusyuenune ¢usuku (06a30BbII ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
obOpazoBanust otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEZEIIO), B
11 knmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMEpeyYeHb JIA0OPATOPHBIX M
MPAKTUYECKUX PalbOT SBISICTCS PEKOMEHIIOBAHHBIM, YYHUTENb JENaeT BBIOOP
MPOBEACHHS Ja00paTOPHBIX pPabOT M OMBITOB C YyYE€TOM HWHIWBHIYATbHBIX
0COOEHHOCTEH 00yYarOIUXCS.

Jltobass pabouass mporpamma JOJDKHA TIOJHOCTBIO BKJIOYaTh B ceOs
coJiepKaHue TaHHOW MTPOTPaMMBI 10 (HU3HKE.

B oTmenbHBIX ciydasx Kypc (U3MKH 0a30BOTO YPOBHS MOXKET M3y4aThCs B
00béme 204 yaca 3a nBa roja ooyuenus (3 4 B Heaento B 10 u 11 kimaccax). B atom
ciaydae yBEJIMYMBaeTCs He MeHee 4eM J0 20 4 pe3epBHOE BpeMsi, KOTOpPOE
UCTIONIB3YETCSl  yUWUTeNeM JUJIsi HW3Y4YEHHUS BOIPOCOB, TECHO CBS3aHHBIX C
BbIOpaHHBIM TpoduiieM o0OydeHMs, W yBeJIWYHBaeTCs yueOHas Harpyska,
OTBOJIMMAs HA U3YYCHHE MEXaHUKH, MOJICKYJIIPHOU (PU3UKU U DJICKTPOINHAMHUKH,
3a CYET pacIIUPEHUs YUCia JadopaTOPHBIX PabOT UCCIEAOBATEILCKOTO XapaKkTepa
U YPOKOB pEIIeHUS KAa4eCTBEHHBIX M pacu€THhIX 3amad. DenepanbHas pabodas
nporpamma | @usuka. 10-11 xmaccer (6a30BbIit



COIEPKXAHUE OBYYEHMUSA
10 KITACC

Pa3znen 1. ®u3uka 1 MeToAbl HAYYHOI0 MO3HAHUA

®uznka — Hayka o npupone. HayuHble MeTOABI NO3HAHUS OKPYKAOILIErO
mupa. Ponp JKcnepuMeHTa W TEOpHMM B IPOLECCE IO3HAHUSA MPUPOJBI.
DKCIIEpUMEHT B (PU3HUKE.

MonenupoBanue (GuU3NYECKUX SBJICHUM M TporieccoB. HaydHble THUIIOTE3BI.
du3nyecKkue 3aKOHbI U TEOPUH. ['paHUIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBHUS.

Ponbp u Mecto ¢u3uku B GOPMUPOBAHUU COBPEMEHHON HAYYHOW KapTHHBI
MHpPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele U UU(POBBIE H3MEPUTEIbHBIE NPHUOOPHI, KOMIIBIOTEPHBIE
JTATYHKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaexkropus.

[lepemenienue, CKOpPOCTh (CpeaHSs] CKOPOCTh, MTHOBEHHAasi CKOPOCTbH) H
YCKOPEHHE MAaTEepUaIbHOW TOYKH, MX MPOEKIMH HAa OCH CHUCTEMbl KOOPAHUHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHue. | 'paduku
3aBUCHMOCTH KOOpJHMHAT, CKOPOCTH, YCKOPEHUs, MyTH U [epeMeNIeHUs
MaTepUalIbHON TOYKH OT BPEMEHH.

CBobOosHOE TazieHre. Y CKopeHne CBOOOTHOTO MaICHUSI.

KpuBonmuuennoe  nBuxkeHue. J[BMKEHHME  MarepualbHOM TOYKH 11O
OKPY>KHOCTH C OCTOSSHHOW 1O MOJAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIUHEHHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHudyeckre yCTPOMCTBA M TMPAKTUYECKOE MNPUMEHEHUE: CIUJIOMETP,
JBH)KEHUE CHAPSIOB, LIEMTHBIE U PEMEHHBIE TIEpeaadHn.

Jlemoncmpayuu

Mogenb cuCTEMBI OTCUETA, WILTIOCTPAIUSl KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUSI.

[IpeoOpazoBanue ABUKEHUMN C UCIIOJIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MMPOCTPAHCTBE.

HaOnronenue nBmkeHUs Teja, OPOIIEHHOTO MOJA YIioM K TOPU3OHTY H
TOPU30HTAJILHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJACHHUS.

Hanpasnenue ckopocTy npu ABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydyeHnne HEPABHOMEPHOTO ABMIKEHHS C LEIBIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIECHUS MEXAY IYyTSIMH, HPOWICHHBIMU TEJIOM 3a
MOCJIENOBATENbHBIE PABHBIE IIPOMEXKYTKM BPEMEHH IIPU PABHOYCKOPEHHOM
JBWKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOU HYIJIIO.

N3ydenune nBMKEHHUS IAPUKA B BA3KOM )KUIKOCTH.

N3yuenue nBrxeHus Teia, OpOIIEHHOTO TOPU30HTATIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocutTensHOCcTH  [aymies.  IlepBbii  3akoH  HbroroHa.
NuepunaibHble CHCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipununun cynepnosunuu cui. Bropoit 3akoH HeroToHa
IUIs. MaTepUaIbHOUN TOUkU. Tpetnil 3aKkoH HproTOHA 1151 MaTepraibHbIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cuima Tsoxectr. llepas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (okosi, CKoibxkeHus, kauenusi). Cuia tperusi. Cyxoe
Tpenue. Cuiia TpEeHUs CKOIbKEHUS U cujia TpeHus nmokos. KoadduiumeHnt tpenus.
Cuna conmpOTUBIICHUS NPU ABUKEHUY TEJIa B )KUJKOCTH WJIU rase.

[TocTynarenbHOE ¥ BpauiaTenbHOE ABUKEHUE A0COTIOTHO TBEPAOrO TENa.

MOMEHT CHJIbI OTHOCHUTENIBHO OCH BpameHus. l[lnedo cunbl. VYcnoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: MOIAIIUITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenune nHepuu.

CpaBHeHre Macc B3aUMOAECHCTBYOIINX TEN.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnoxeHune cuL.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Je(hOpMalvu.

HesecomocTs. Bec Tena npu yCKOPEHHOM TTOIbEME U MMAJCHUMU.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBus paBHOBECU TBEPIOro Tena. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenne nBmxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.



WccnepoBanue 3aBUCUMOCTH CHUJT YIPYTOCTH, BO3HHUKAIOIIUX B MPYXUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

UccnegoBanne ycnoBuil paBHOBECHS TBEPAOTO TeEla, HMEIOIIETO OCh
BpalICHUsI.

Tema 3. 3akonsl coxpanenus 6 mexaHuke

Nmmynsc MarepuaibHOM TOUKHM (Tena), CUCTEMbl MaTEpPHAIbHBIX TOYEK.

Nmnynse cWiibl 1 U3MEHEHHWE HMIYJbCa Tejla. 3aKOH COXPAHEHHUS MMITYJIbCA.
PeaktnBHOE NBUKEHME.

Pabota cusnbl. MOIHOCTH CHITBI.

Kunetnueckass 3Heprusi MarepualbHOW TOYKU. Teopema 00 H3MEHEHHH
KUHETUYECKOU IHEPTUU.

[ToreHumanbHas SHEPIUsl. [loreHunanbHas SHEprus YIIPYTO
neopMHUpOBaHHOM  mpykuHbl. [loTeHIManbHast  SHEprus Tena  BOJNM3U
OBEPXHOCTH 3€MJIN.

[loTeHnuanbHple W HEMOTEHIMANbHbIE  CWiIbl.  CB3b  pabOTHI
HEMIOTCHIMAIBHBIX CHJI C MU3MEHEHUEM MEXAaHMYECKOM JHEPTUHM CHCTEMBI TEIL
3aKOH COXpaHEHUS MEXaHNYECKON DHEPTHH.

Yrpyrue u HeyIpyTrue CTOIKHOBEHHS.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHME: BOIOMET, KOIIED,
MPYXKWHHBIN UCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBMKCHUE.

[Tepexo MOTEHIIMATBLHON SHEPTUH B KHHETHYECKYIO  00paTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomuvl

N3ydyenne abCONIOTHO HEYNPYroro yiapa ¢ MOMOIIbIO JBYX OJUHAKOBBIX
HUTSIHBIX MasITHUKOB.

UccnenoBanue cBs3u pabOThI CUIIbI C U3MEHEHUEM MEXaHUYECKOW 3HEpruu
TE€JIa Ha IIPUMEPE PACTSIKEHHS PE3UHOBOTO JKI'yTa.

Pa3znes 3. MousekyasipHas pu3uKa U TEPMOJAMHAMHUKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUU
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep IBWKEHUS U
B3aUMOJICMCTBUS YaCTHUIL[ BewlecTBa. MOIEIn CTPOCHHUS Ta30B, XUJIKOCTEH U
TBEPJIBIX TEJT U 00BSICHEHWE CBOMCTB BEIECTBA HA OCHOBE ATHX Mojeleid. Macca u
pasmepsl MoJiekyJ. KonnuectBo BemecTBa. [loctosiHHast ABoraapo.

TerutoBoe paBHOBecue. Temmneparypa u €€ uzmepenue. lllkama temmneparyp
Llenbcusi.



Mopens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOW TEOpPUHM HACAIIbHOrO raza. AOCONIOTHash TeMIlepaTypa Kak Mepa
CpeIHEW KWHETUYECKOW SHEPruM TEIUIOBOTO JBMKEHWs dvactul rasza. lllkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH JlanbToHa. M30mponecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mpencraBlieHHe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuyeckrue yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHUE. TEPMOMETP,
OGapomertp.

Jlemoncmpayuu

OnbIThI, MOKa3bIBAIOUINE JUCKPETHOE CTPOEHHE BellecTBa, (poTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OmnpiTel 0 AU GY3UN KUAKOCTEHN U Ta30B.

Mojiens OpOyHOBCKOTO JIBUKEHHUSL.

Mopens onbita [lITepHa.

OnpIThI, JTOKa3bIBAIOLIUE CyILIECTBOBaHUE MEXMOJIEKYJISIPHOTO
B3aMO/ICHCTBHA.

Mopenp, WUIIOCTpUpYOLIas IPUPOAY JaBICHUS I'a3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOLUIUE YPABHEHHE COCTOSHUS HJCAIBHOIO rasa,
M30IIPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

OmnpeneneHne mMaccel BO3lyXa B KJIAaCCHOW KOMHATe Ha OCHOBE HM3MEPEHMIA
00bEMa KOMHATHI, JaBJICHUS U TEMIIEPATyphl BO3/lyXa B HEHl.

HccnenoBanue 3aBUCHMOCTH MEXy TapAMETPAMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnogbl mepmoouHamuKu

TepMoanHamMuueckass cucTeMa. BHYTpeHHsAsI dHEpPrus TEPMOAUHAMUYECKOU
CUCTEMBI U coco0bl €€ n3MeHeHus. KonnuecTBo TemioTsl U padota. BHyTpeHHss
DHEpPrus  OJHOATOMHOTO  HJEANBHOrO  rasa. Buasl  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3IyUYCHHE. Y I€IbHAs TEIUIOEMKOCTh BEIIECTBA.
KonudecTBo TEMI0TH IpH TEIIONEepeaaye.

[Tonsitue 006 ammabatHom mporecce. [lepBhlii 3aKOH TEPMOIMHAMUKH.
[IpuMeHeHre TepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Btopoit 3akon TepmoaumHaMuku. HeoOpaTMMOCTh TPOIIECCOB B MPHUPOJE.

TerutoBple  MammHbl.  [IpuHOMOBI  OEWCTBUS — TEIUIOBBIX — MAlIWH.
[IpeoOpa3zoBanusi SHEPrHUM B TEIUIOBBIX MamnHax. KodpdUIMeHT Mone3Horo
nevictBusi TerioBod MamuHbl. [lukn KapHo u ero kosdduimeHT mosie3HOTo
JNEUCTBUA. DKOJIOTMUECKUE MPOOJIEMbI TETIOAHEPTETUKH.



TexHuueckue yCTpoWcTBA M MPAKTHUYECKOE IPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHHUsi, ObITOBOW XOJOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHnne BHYTpPEHHEH HSHEPruu Teja TPH COBEPIIEHWH PaOOTHI: BBUIET
npoOku u3 OyTBHUIKM TMOJ JEHCTBUEM CXKATOro BO3/yXa, HarpeBaHue s¢upa B
JATyHHOU TpyOKe myTEM TpeHus (BUICOEMOHCTPAIINS ).

N3meHenue BHYTpEeHHEH SHEPTUH (TeMIIepaTyphl) Tella IpU TeIuioneperaye.

OnpIT mo anuabaTHOMY pacCUIUPEHHIO Bo3JayXa (OMBIT C BO3IYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENS] BHYTPEHHETO CrOpPaHusi, PEaKTUBHOIO
JIBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

N3mepenne ynenbHOU TEIIIOEMKOCTH.

Tema 3. Aepezammuvie cocmoanus eewjecmea. Pazosvie nepexoonl

[TapooOpazoBanue u kKoHjeHcarusi. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAS BJIXHOCTh BO3Ayxa. HacellieHHbI map. YaenbHas TeIioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS.

Tépnoe Teno. Kpucramnmuueckue u amopdHbie Tena. AHU30TPOIHS CBONCTB
kpuctaimioB. Kuakue kpucraiuibl. CoBpeMeHHble Marepuanbl. llnaBieHue u
KpUCTaJUIU3alud. Y ieJibHas TerioTa miasieHus. Cyoaumarnus.

VYpaBHeHUE TEIIOBOTO OallaHca.

TexHuyeckne yCTpOWCTBa W MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH MOJIYUYEHUS] COBPEMEHHBIX MAaTEpHUAJIOB, B
TOM YHCJIE HAaHOMATEPUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOICTBa HACBIIICHHBIX APOB.

Kunenue npu noHW>KEHHOM JaBJICHUH.

CnocoObl U3MEPEHUS BIAXKHOCTHU.

Hab6nronenue HarpeBaHus U IJIaBICHUS KPUCTAIUTMYECKOTO BEIIECTRA.

JleMOHCTpalust KpUCTaIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomuwl

N3mepenre 0OTHOCUTENbHOM BIAXKHOCTH BO34yXa.

Paznen 4. dinekTpoamHaMuKa
Tema 1. dnekmpocmamuxa
OneKkTpu3anus Tel. OJEeKTpUyYeckuil 3apsid. JlBa BuUJa BIEKTPUUECKUX
3apsiioB. [IpOBONHMKHK, IUANIEKTPUKUA W MOJYNPOBOJHUKU. 3aKOH COXPaHEHUs
AIEKTPUUECKOTO 3apsija.
B3aumopneiictBue 3apsanoB. 3akoH Kyiona. ToueuyHsbIi 3€KTpUUECKUI 3apsi.
Onexktpuyeckoe mnone. Hanpsok€HHOCTh  3iekTpudeckoro moiisd.  [IpuHimn



CYyNEPHO3ULHNH ANEKTPUUECKUX MOJeH. JIMHUM HanpsyKEHHOCTH AIEKTPUYECKOTO
OJIAL.

Pabora cun  anektpocratmyeckoro  mons.  [lorennman.  Pa3HocTh
MNOTCHIUANIOB. [IpOBOOHUKM W AUARIAEKTPUKH B DJIEKTPOCTATHYECKOM  IIOJIE.
JvanekTpruyueckas NpOHUIAEMOCTb.

OnekTpoéMkocTb. KonaeHncarop. DneKTpoEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOI0 KOHJIEHCATOPA.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: DJIEKTPOCKOI,
AIEKTPOMETP, DJIEKTPOCTAaTHUYECKasi 3alllUTa, 3a3eMJICHHE DJIEKTPONpUOOpOB,
KOHJICHCATOpP, KOMUPOBAJIbHBIN allapar, CTPYyHHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M NPUHLINI IEUCTBUS JIIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[TpoBOHUKM B 3JIEKTPOCTATUYECKOM TTOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMAIIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBHCUMOCTh  AJIEKTPOEMKOCTH IIOCKOTO KOHAEHCAaTopa OT IUIOLIAIn
IJIACTUH, PACCTOSHUSA MEXIY HUMH U JUAJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHJIEHCATOPA.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomuvl

N3mepenune anekTpoEMKOCTH KOHAEHCATOPa.

Tema 2. I[locmoannwtit nekmpuueckuit mox. Toxu 6 paziuuHslx cpeoax

DJIEKTPUYECKUI TOK. YCIIOBHS CYIIECTBOBAaHUS DSJIEKTPUYECKOIO TOKA.
UcTtounuku Toka. Cuna Toka. [TocTOsIHHBIN TOK.

Hanpsoxenue. 3akon Oma a1t yyacTka [enH.

DNEKTPUYECKOE COIMPOTHUBIICHHE. Y IEJIbHOE COMNPOTUBIECHUE BEIIECTBA.
[TocnenoBarenbHOE, MapalIeIbHOE, CMEIIAHHOE COSIMHEHUE MTPOBOJHUKOB.

PaGora nsnektpuyeckoro Toka. 3akoH Jxoyms—Jlenma. MomrHOCTh
3JIEKTPUYECKOTO TOKA.

DIIEKTPOABHKYIIAsl CUJIa U BHYTPEHHEE CONMPOTUBIICHUE MCTOYHHMKA TOKA.
3akoH Oma Jy1st MOJTHOM (3aMKHYTOM) 3JieKTpuyeckoi 1ienu. KopoTkoe 3ambIkaHKeE.

ONEeKTpOHHAs  MPOBOJUMOCTh  TBEPABIX  METALIOB.  3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTD.

DneKkTpuyecKnuid TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX ITyYKOB.

[TomynpoBOAHUKH. CobcTBeHHAS u pUMecHas MPOBOJIUMOCTh
moTynpoBoAHUKOB. CBoiicTBa p—N-niepexonaa. [omympoBoIHUKOBBIEC TTPHUOOPHI.

OJIGKTPUYECKUI TOK B  pacTBOpax H©  paciuiaBax  dJIEKTPOJIMTOB.
DIIEKTPOIUTHYECKAS JUCCOIUALIUS. DIIEKTPOIIH3.



OneKkTpudeckuii TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSTENIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuueckre yCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHHE: aMIIepMETD,
BOJIbTMETP, PEOCTaT, MCTOYHUKH TOKa, DJIEKTpOHArpeBarejbHble MPUOOPHI,
ANEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA JHO/,
TEPMUCTOPBI U POTOPEIUCTOPHI, MOTYTIPOBOTHUKOBBIN TNO/, FaIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HANPSHKEHHUS.

3aBUCHUMOCTh CONPOTUBIICHUS LWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA TN TTOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CmemaHHOE COeTMHEHUE IPOBOAHUKOB.

[Ipsmoe w3MepeHHe dSIEKTPOABMKYIIEH cuibl. KOpoTkoe 3aMblKaHuE
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCHUMOCTh COMPOTUBIIEHUS] METAJJIOB OT TEMIIEPATYPHI.

IIpOoBOIMMOCTE IIEKTPOIUTOB.

HckpoBoit pa3psia 1 IpOBOAUMOCTb BO3AYXa.

OIHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomuvl

N3ydenune cMenmaHHOrO COEUHEHUS PE3UCTOPOB.

W3mepenne 3JIeKTPOABMKYILEH CHIIbI UCTOYHHKA TOKAa W €r0 BHYTPEHHETO
COIPOTHBIICHUS.

Habnronenue snexkrposusa.

MeknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OCyIIECTBISIETCA C
YYETOM COAEP)KATEIbHBIX MEXKIPEAMETHBIX CBS3€d C KypcamMH MaTEeMaTUKH,
OMONOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meoicnpeomemnuvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAay4HbIA (pakT, runotesa, (pusmyeckas BEIMYMHA, 3aKOH,
TeopHsl, HaOMIOAEHUE, SKCIEPUMEHT, MOJEIHPOBAHNE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pellieHUEe CUCTEMbl ypaBHEHUU, JuHEWHas QyHKIHS,
napabosna, runepOosia, uX rpa@uKu U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKIINH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMH HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.

buonocus: mexanumdeckoe ABUXKEHUE B XKMBOW mpupoje, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPTraHU3MOB (BBl TEILJIONEpEadyn, TETUIOBOE PAaBHOBECHE),
AIEKTPUUYECKUE SBJICHUS B )KUBOUW MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsE Macca, TEIUIOBbIE CBOWMCTBA TBEPIBIX TEJ, KUIAKOCTEU H



ra3oB, JJIGKTPUUYECKHE CBOWCTBA METAJIOB, BJIEKTPOJUTUYECKAS TUCCOIUAIUS,
rajibBaHUKa.

l'eoepagusa: BnaxXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE ABMKEHUN C HCIOJIB30BAaHMEM MEXAaHU3MOB,
y4€T TpPEeHUs B TEXHUKE, MOJIIMITHUKU, HCIOJIb30BaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET U JPyTue), JBUTATENIb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIUIUOHEP, TEXHOJIOTHH
MOJTYYEHHUS] COBPEMEHHBIX MATEpHAJIOB, B TOM YKCJIE HAaHOMATEpHUAJIOB, U
HAaHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAsl 3allUTa, 3a3€MJICHUE 3JIEKTPONpPUOOPOB,
KCEpOKC, CTpYHHBIH IPUHTED, AJIEKTPOHArpeBaTEIbHbIC npuOopHI,
AIEKTPOOCBETUTEbHBIE MPUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JuekrpoaMHaMuKka

Tema 3. Maznummnoe none. IeKmpoMazHUMHAA UHOYKUUA

[ToctostHHble ~ MarHuTBL.  B3anmoAelCTBHME  TMOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mone. Bektop MarHuTtHOM uWHAyKnMH. [IpuHmMn cynepnosuuun
MAarHUTHbBIX TOJed. JIMHUM MarHUTHOM WMHAYKIMU. KapTuHa NWMHUN MarHUTHOMN
VHJYKLUHU [10JI1 HIOCTOSIHHBIX MAarHUTOB.

MarHutHoe TI0JI€ TMPOBOJHMKA C TOKOM. KapTuHa JNHHUN WHIYKUAH
MAarHUTHOTO TOJS JIMHHOTO MNPSIMOTO TMPOBOJHHMKA M 3aMKHYTOT'O KOJIBIIEBOTO
MMPOBOAHMUKA, KATYIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmonencTsre NpOBOIHUKOB €
TOKOM.

Cuna AMnepa, €€ MOyJIb U HallpaBJICHUE.

Cuuna Jlopenua, €€ MOJlyJib ¥ HarpaBlieHUE. J[BUKEHHE 3apSKEHHOW YaCTHUILIbI
B OJHOPOJHOM MarHuTHOM IMoJjie. PaboTa cunsl JlopeHa.

SIBrieHME 3NEKTPOMArHUTHOM UHAYKIUU. [loTOK BekTOpa MarHUTHOU
WHAYKOAU. OJEKTPOABHMXKYIIAs Cula HWHAYKIUW. 3aKOH JJIEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe nsnekTpuyeckoe moJie. IDJIEKTPOABMKYIIAs CHIIA WHAYKUUH B
MIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MarHuTHOM IOJIE.

ITpasuio Jlenua.

NHnykTUBHOCTh.  SIBJIEHHE CaMOMHIYKIMH. OJIEKTPOJBIXKYILIAs  CHia
CaMOUHIYKIHU.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpOMCTBA W MPAKTUYECKOE TPUMEHEHUE: TOCTOSHHbBIC
MAarHUThbl, BJEKTPOMArHUTHI, HSJIEKTPOJABUIATEIb, YCKOPUTEIU 3JIEMEHTapPHBIX
YaCTHL, UHIYKI[MOHHAS I1€Yb.



Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE BJEKTPOHHOTO IMTy4YKa MArHUTHBIM TOJIEM.

JIuHMM UHYKIIUM MarHUTHOTO TOJIS.

B3auMojelicTBrE IBYX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JencTBue cuibl JIOpeH11a Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME AEKTPOMArHUTHON UHIYKIIUU.

[IpaBuno Jlenua.

3aBUCUMOCTD JJICKTPOABWKYILEH CHIJIbI MHAYKIUA OT CKOPOCTH M3MEHEHUSA
MarHUTHOTO ITOTOKA.

SIBiieHUE CaMOUHTYKITUH.

Vuenuueckuii akcnepumenm, 1abopamopmsie pabomuol

N3yyeHne MarHuTHOTO MOJISE KATYIIKHA C TOKOM.

HccnenoBanne AeHCTBUA MOCTOSIHHOTO MAarHuTa Ha PAMKY C TOKOM.

UccnenoBanue sBIEHUS 3JIEKTPOMATHUTHOM UHIYKIIHH.

Paszpneu S. KoJsieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumusle Konedoanus

Konebarenbnast  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJeOaHUS.
[Mapmonnyeckue kosnebanus. [lepuon, vacrora, amrumtyaa u ¢asza kKojieOaHUH.
[IpyxuHHBIN MasATHUK. MareMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
konebanuii. [IpeBpanieHue 3Hepruu Npu rapMOHUYECKUX KOJIEOaHUSX.

Konebarenbuplii kKoHTYp. CBOOOAHBIE DJIEKTPOMATHUTHBIC KOJIeOaHUS B
UJCATPHOM KOJeOaTeIbHOM KOHType. AHAIOTHUS MEXKIYy MEXaHUYECKHUMH H
ANEKTPOMATrHUTHBIMU KosieOaHusiMu. Dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPIUU B UJICATTLHOM KO0JI€0ATEIbHOM KOHTYPE.

[IpeacraBienue o 3aryxaromux KojieOaHUsAX. BbIHYKI€HHbIE MEXaHUYECKHUE
KoJnebanus. Pezonanc. BbIHYKI€HHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHMs.

Ilepemennpiii  TOK. CUHYyCOMAAQIbHBIM NEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JICHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaTPSIKEHUSL.

Tpanchopmarop. IIpousBoacTBo, nepeaadya U MOTpeOICHUE AIEKTPUUSCKOM
SHEPruu. DKOJIOTUYECKHE PHUCKU MPHU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
HCTOJIb30BaHUs JIEKTPOIHEPTUH B IIOBCEAHEBHOM KU3HMU.

TexHnueckne yCTpOMCTBA M MPAKTHUYECKOE NPUMEHEHHUE: BJIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnepoBanue mapameTpoB KoJieOaTeNbHOUW cHCTeMbl (IIPY>KUHHBIA WM
MaTeMaTUYECKUN MasTHHK).



Habmronenue 3aryxarommx KojieOaHui.

HccnenoBanne CBOMCTB BBIHYK/ICHHBIX KOJICOAHMIA.

Hab6nronenue pe3onanca.

CBoOOIHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSKEHUST OT BPEMEHHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu mocnenoBaTENbHOM COEAWHEHUM PE3UCTOPA, KATYIIKH
WHJIYKTUBHOCTH U KOHJIEHCATOpA.

Mojienib TMHUY 3JIEKTPONEpEAAUH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomuol

HccnenoBanue 3aBUCMMOCTH MEPUOJA MabIX KOJEOaHUI Ipy3a Ha HUTH OT
JUTMHBI HUTH ¥ MacChl Ipy3a.

HUccnenoBanne I1epeMEHHOr0 TOKa B LENA W3  IOCJIENOBATEIIBHO
COEAMHEHHBIX KOHJEHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMazHUMHbLE 80JIHbL

Mexanuueckre BOJIHBL, YCIOBHS pacnpocTpaHeHus. Ilepuon. CxkopocTb
pacnpocTpaHeHusi W JJMHAa BOJHBL. [lomepeuHble W MPOJOIBHBIC BOJHBI.
WNutepdepenius u qudpaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3Byka. I'pomkocth 3Byka. Beicora ToHa. TemOp 3Byka.

DJIEKTPOMAarHUTHBIC BOJHBI. Y CJIIOBUS W3JIYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anexktpomarautHon BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaKEHUE, MpesIoMJIEHUE, ToJisspu3anus, Judpakius,
uHTepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3M€KTPOMArHUTHBIX BOJIH. [[puMeHEeHUEe 3E€KTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpuHIMIIBI paIMOCBA3M U TENEBUICHUA. Paguonokanusi.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEN CPEIbI.

TexHuyeckre yCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIbHbIE
UHCTPYMEHTHI, YJbTPa3ByKOBas JMArHOCTHKAa B TEXHUKE W MEIULIMHE, pajap,
pamuonpuEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBYU-neus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTPaHEHHUE MTOTIEPEYHBIX U TTPOIOJIBHBIX BOJIH.

Kone6mronieecst Te10 Kak UICTOYHUK 3BYKa.

HabGnronenue otpakeHus: 1 MPEeTOMIICHUSI MEXaHUYECKHUX BOJTH.

Hab6nronenue narepdepeniinu u nudpakimy MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYIOM U
4acTOTOM KOJIeOaHMUIA.



HccnenoBanne  CBOMCTB  JJEKTPOMATHUTHBIX  BOJIH: OTPAKEHHUE,
npesioMJIeHUE, MoJspu3anus, Judpakuus, nHTephepeHITus.

Tema 3. Onmuka

I'eomerpuueckas onruka. lIpsMmoiMHENHOE pacpoOCTpaHEHUE CBETA B
OIHOpOIHOM cpene. JIyd cBera. ToueuHbI HICTOUHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI oTpaxkeHusi cBeTa. [locTpoenue nzoOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeTa. 3aKOHBI IPEIOMIICHHS CBETA. AOCOIOTHBIN MOKa3aTelb
npenomneHus. llomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yroa MOJHOIO
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcus csera. CnoxHbIii cocTaB 6enoro cseta. L{ser.

CoOuparomyie u pacceuBaromiie JuH3bl. ToHkas JuH3a. DOKyCHOE
pacCTOSIHUE W ONTHYECKas CHjla TOHKOM JuH3bl. [locTpoeHue nzoOpaxeHuil B
coOuparolux U paccenBaromux auH3ax. Gopmysia TOHKOW JHH3BI. YBEITUYCHUE,
JTaBaeMoe€ JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass ontuka. HWurepdepenius cBera. KorepeHTHble HCTOYHUKH.
VYcaoBusi HaOmOIEHWS MaKCUMYMOB U MHUHHUMYMOB B HWHTEP(EPEHIIMOHHON
KapTHHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuusa cBera. JudpakiuonHas pemérka. YclIoBUE HaOIIOICHUS
[JIABHBIX ~MAaKCUMyMOB TIpU  TAJE€HUU MOHOXPOMAaTHYECKOrO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuyeckre yCTpoOWCTBA M NPAKTHUYECKOE IPUMEHEHUE: OYKH, JyMa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapar, MHKPOCKOII, TEJIECKOI, BOJOKOHHAS
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJIIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE PACHPOCTPAHEHUE, OTPAKEHUE W MPEJIOMIICHHE CBETA.
OnTuyeckue mpuOopsI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mozenb CBETOBOAA.

HccnenoBanue cBOMCTB N300paK€HUI B JTMH3AX.

Mogenu MUKpOcKoma, TeJIECKOIa.

Habmronenue narepdepeHimmy cpera.

Habmronenue nudpakiuum ceera.

Habmnronenue nucnepcuu cBera.

[Tonydenue ciekTpa ¢ MOMOIIIBLIO TTPU3MBI.

[Toy4yenue criekTpa ¢ MOMOIILI0 AUPPAKITUOHHON PEIIETKH.

Habmronenune nonsipu3aiinm cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopmwvie pabomol



N3mepenue nokaszarens npeoMIICHUS CTEKJIA.
HccnenoBanne CBOMCTB M300pakeHUH B JIMH3AX.
Hab6nronenue nucnepcnu cBera.

Pa3nes 6. OcHOBBI clIeNMAIBHOI TEOPUH OTHOCUTEIHLHOCTH

['pannnpl  OPUMEHHMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CIIEIMAIBHOW TEOPUM OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUIT OTHOCUTEIBHOCTH DUHIITEIHA.

OTHOCHUTENIBHOCT OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH M COKpAICHUE
JUIAHBI.

OHeprus U UMITyJIbC PENSTUBUCTCKON YaCTULIBI.

CBsI3p MacChl C JHEPrUEN U UMITYJIBCOM PEIITUBUCTCKON YaCTHULIBI. DHEPTUs
IIOKOSI.

Pasznen 7. KanToBasi pusuka

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®otonbl. opmyna [1nanka cBsi3u 3Heprun GOTOHA C €ro0 YaCTOTOW. DHEprus
Y UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onwitel A. I'. CToneroBa. 3aK0HbBI
dotorddexra. YpaBuenue DiHimTeiiHa maiia dotodrddexra. «KpacHas rpaHuiiay
dboToaddekra.

JlaBnenue cBera. OnwiTel I1. H. JleOenena.

XHUMHUYECKOE JEUCTBUE CBETA.

Texnuyeckue yCTpoWCTBA W MPAKTUYECKOE TMPUMEHEHHE: (POTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUO.

Jlemoncmpayuu

®doT03¢deKT Ha YCTaHOBKE C IIMHKOBOM IIJIACTHHOM.

UccnenoBanue 3akoHOB BHeMTHEro GpoTodddekra.

Ceeroguo.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnwiTel Pe3epdopaa mo paccesHuro o -4acTHIL.
Ilmanerapnas mognens aroma. Ilocrynmatrer bopa. M3nydyeHune w morsionieHwue
(GOTOHOB mMpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHUM Ha Jpyroil. Bunel
criekTpoB. CIIEKTp yPOBHEW SHEPTUU aTOMA BOAOPO/IA.

Bonnoselie cBoiicTBa yactuul. Bosusl ne bpoia. KopnyckyisipHO-BOIHOBOM
Ty aJli3M.

CHoHTaHHOE U BBIHYXJIECHHOE U3TyUCHUE.

TexHuueckrue yCTpPOWCTBA M MPAKTUYECKOE INPUMEHEHUE: CHEKTPaJbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Moguens onbita Pesepdopna.

OmnpeneneHue IIMHBI BOJIHBI Ja3epa.

Habmoienue muHeyaThiX CIIEKTPOB U3TYUYCHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomol

Habmronenue nuHeigaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JT0KA3bIBAIOIIUE CIOXKHOCTh CTPOEeHUS Anpa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuto  cocraBa
paanoakTUBHOTO u3inydyeHus. CBoiicTBa anbda-, OeTa-, raMMa-u3JIy4eHHUs.
BrnusiHne pagnoakTUBHOCTH HA KUBBIE OPTaHU3MBL.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykionHas monens sapa I'elizeHOepra—
NBanenko. 3apsn sapa. MaccoBoe uucio sapa. M30Torsbl.

Anbda-pacnaa. ONEKTPOHHBIM U TMO3UTPOHHBIM Oeta-pacman. ['amma-
M3JIy4yeHne. 3aKOH paJIuOaKTUBHOIO pacIaja.

DHeprus CBsA3M HYKJIOHOB B siape. SAnepHbie cuibl. Jlegext macchl sapa.

Anepnsie peakuuu. [lenenue u cuHTE3 AI€EP.

Anepnsiii peaktop. TepmosimepHbiii cunTe3. [IpoOiieMbl M MEPCHEKTHBBI
AJIEPHOM SHEPTETUKU. DKOJOTUUECKHE ACTIEKTHI SIEPHON SHEPTETUKHU.

DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.

Mertoabl HAOIIOACHUS ¥ PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

@dyHIaMeHTalbHbIE B3aUMOACHCTBUS. ENMMHCTBO hn3nuecKkoil KapTUHBI MUPA.

TexHuyeckre ycTporucTBa U NPAKTHYECKOE IPUMEHEHHE: JO3UMETP, Kamepa
BuiibcoHa, siaepHbIil peakTop, aToMHast bomoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINX YaCTHII.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomuvl

HccnenoBanue TpekoB 4acTHIL (IO TOTOBBIM (OTOrpadusim).

Pa3nen 8. DiieMeHTHI ACTPOHOMHUM M ACTPO(PU3UKHU

DTarnbl pa3BUTHUS acTpoHOMUU. [IpuKiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMMUHU.

Bun 3Bé3gHoro Heba. Co3Be3ausi, sipKkue 3BE3JBI, IUIAHETHI, UX BHUJIUMOE
JIBIDKEHHE.

ComnHeunas cucTeMa.

Connne. ConHeuHas akTUBHOCTh. McTounuk sHeprum ConHIA U 3BE3.
3BE3/71bI, MX OCHOBHBIE XapaKTEpPUCTUKHU. JluarpaMma «CHEKTpaJbHBIA Kiacc —
CBETUMOCTBY». 3BE3JbI TJIABHOM ITOC/IEIOBATCILHOCTH. 3aBHCHUMOCTbL «Macca —
CBETUMOCTBY» JJI 3BE3J TJIABHOW ITOCIIENOBATEIBLHOCTU. BHYTpPEHHEE CTPOEHHUE



3BE31. COBpEMEHHBIE MPEACTABIICHHS O MPOUCXOXKIACHUHU U 3Bosronnu ConHua u
3BE31. DTanbl )KU3HU 3BE3.

Mneunstii [yt — Hama [Namaktuka. Ilomoxenne n geuxenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. UEpHBIE NBIPHI B sApax
TAJIAKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa606ma. Pazoeranne rajakTuk.
Teopus bosbioro B3peiBa. PEIMKTOBOE U3TydYEHHUE.

Macmradnas cTpykTypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabniooenus

Habmonenust HeBOOPYKEHHBIM TJIa30M C HCMOJIb30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI1 ONPENENICHUs MOJO0XKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIE co3Be31us1 CEBEPHOTO MOMYIIAPHUS U SIPKUE 3BE3BI.

Habntonenus B Teneckon Jlynsl, mnaner, Maeunoro I[lyTu.

O06o0maromniee NOBTOpeHUE

Ponp ¢u3uku M acTpOHOMHUM B IKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIbHON M ATHUYECKOM c(epax AesITENbHOCTU Y€JIOBEKa, POJib U MECTO (DU3UKHU
U aCTPOHOMHUHU B COBPEMEHHOM HAyYHOU KapTHHE MHUpPA, POJIb PU3UUECKON TEOPHUH
B (OpPMHUPOBAHMM TPEACTABICHUA O (PUINYECKOH KapTUHE MHpA, MECTO
bu3nYeCKON KapTUHBI MUpa B OOIIEM PSIAY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEACTABICHUN O IIPUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usnku 0a3oBoro ypoBHs B 11 kmacce ocyliecTBisieTcs C
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMM MaTeMaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meoicnpeomemnuvle nousmusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHUE, HAy4YHBIA (akT, rumnoresa, (Ppuanyeckas BEIMYHMHA, 3aKOH,
TeOpHsl, HaOIMIOAEHUE, SKCIEPUMEHT, MOJEIHPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHWE CUCTEMBI YPAaBHEHUM, TPUTOHOMETPUUYECKHUE
(YHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPBI U HMX IPOEKIMHU HAa OCU KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApHBIX (YHKIMHM, TMPU3HAKK TOA00USI TPEYTrOJbLHUKOB,
ompeIesICHHE TUIOMAIU TIIOCKUX (Uryp u o0béma Tell.

Buonocus: »nekrpuyeckue SBIECHUS B JKMBOM MNpupoie, KoseOaTelbHbIe
JBUXEHHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU NPUPOAE, NCUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMUECKasA CTPYKTYpa TBEPIBIX
T€1, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PpEIIETKU, CIEKTPaIbHbBIN
aHaIu3.



l'eocpaghus: MarHuTHBIE TIOJIIOCA 3€MIIM, 3aJ€KH MarHuTHBIX Py,
(oTochEMKa 36MHOM TOBEPXHOCTHU, IPECKA3AHNUE 3EMIIETPSACEHUN.

Texnonocus: JMHAM DJICKTPOIEpeNad, TIEHEpPaTOp IEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKLIMOHHAS II€4b, paaap, PaaAHONPUEMHHUK, TEIEBU30D,
anTenHa, tenedon, CBY-meub, MpOEKIIMOHHBIM ammapaTr, BOJIOKOHHAs OINTHKA,
CoJIHEYHas Oarapesi.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUsA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne ydeOHOTO TpenMera «@Pu3nMKay HAa YPOBHE CpEAHETO O0O0IIero
obOpaszoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTh JOCTHKEHUE CISTYIOUINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» 10IKHbI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOImUXCS PyKOBOJCTBOBATHCS
chOpMHUPOBAaHHOW BHYTPCHHEW TO3WIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllUM, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIECHUH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O00IIeCTBa, pacIIUupeHHe >KU3HEHHOTO
ONBITA U OMbITA JIEITEILHOCTH B MPOILECCE PEaTr3alMi OCHOBHBIX HAIPABICHUN
BOCIIUTATEJILHOM JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:KaaHCcKOro BOCIIMTAHHUS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKOM MO3UIIMN 00YUYAIOIIETOCs KaK aKkTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUMCKOTO OOIIECTBA;

MPUHATAE  TPAJUIMOHHBIX  OOIIEYEIOBEYECKUX  TI'YMAHUCTHUYECKUX U
JEMOKPAaTUYECKHUX LIECHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO ACATEIBHOCTh B MHTEpPECAX I'PAXKIAHCKOTO
o011ecTBa, y4acTBOBAaTh B CAMOYITPaBICHUHU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHUE B3aMMOJEHCTBOBATH C COIUAIBHBIMU MHCTUTYTAMH B COOTBETCTBUH C
UX (QYHKIUSIMHU U HA3HAUYCHUEM;

FOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOU JIEATEIIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMSI:

c(hOpMHUPOBAHHOCTH POCCUNCKOMN TrpaXKJaHCKOH HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JAOCTHKECHUSIM
POCCHICKUX YUYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIHTAHMSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTh OIICHMBATh CUTYAIMI0 W MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPHUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCIIE B
NESTEIIbHOCTH YYEHOTO;

OCO3HaHME JTUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OYIYIIETro;

4) 3¢TeTHYECKOT0 BOCIIATAHMS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOYasi 3CTETUKY HAyYHOTO TBOPUYECTBA,
npucylero (pu3nyeckoil HayKe;

5) Tpy10BOT0 BOCTIMTAHMSI:



MHTEpEC K pasIu4HbIM cdepaM TpodhecCHOHATBLHONW ACSITEITLHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PH3UKOIN M TEXHUKOW, yMEHHE COBEPIATh OCO3HAHHBINA BEIOOD
Oynmytie mpo¢eCcCuu 1 peaTn30BhIBaTh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI,

TOTOBHOCThH M CTIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B O0IACTH
(U3KMKK Ha TIPOTSHKCHUH BCECH KU3HU;

6) 3K0JI0rH4YecKOro BOCIIMTAHHUS:

COPMUPOBAHHOCTh JKOJIOTUYECKOW KYJBTYPhl, OCO3HAaHHWE TJI00aTBHOTO
XapakTepa KOJOTHYECKUX IpoOeM;

IJTAHUPOBAHKE U OCYILIECTBICHUE AEUCTBUN B OKPYKAIOIIEH CPEAE HA OCHOBE
3HAHUSA 1eJIe YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIiupeHre OIbITa JEATEIIFHOCTH HKOJOTHYECKON HampaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUH 110 (QU3UKE;

7) HEeHHOCTH HAYYHOT0 MO3HAHUS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIECIO COBPEMECHHOMY
YPOBHIO Pa3BUTHUS PUINICCKON HAYKH;

OCO3HAHHME IIEHHOCTH HAYYHOH JEATeNbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3ydeHHs  (U3MKH  OCYIIECTBISITH  HPOSKTHYID M HCCIICIOBATEIIBCKYIO
JeSATSIIbHOCTh MHINBUAYAJIHHO U B TPYIIIIC.

METAITPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE yUeOHbIEe 1elicTBUS
ba3oBble 1ornueckue aeiicTBM:
CaMOCTOSITEJIbHO  (OPMYyJIMPOBATh W aKTyaJIM3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENEIIATh LEIN JEATeIbHOCTH, 3aJlaBaTh IMapaMeTpbl U KPUTEPUU HUX
JOCTHXKCHHUS;
BBISIBIIAITH ~ 3aKOHOMEPHOCTHM M TMPOTHUBOPEUHS B  paccMaTpUBAEMBIX
(bU3HUECKUX SBJICHUSIX;
pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMbI ¢ YU4ETOM aHalM3a WMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAJIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICSITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHLTATOB
LIEJIIM, OLICHUBATh PUCKU MOCJIEICTBUN NEATEIbHOCTH;
KOOPJIMHUPOBATh W  BBHINOJNHATH pabOTy B  YCIOBUAX  PEaIbHOTO,
BUPTYAJIILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pPa3BUBATh KPEATUBHOE MBIIIICHHUE MPU PEIICHUH )KU3HEHHBIX TTPOOIIEM.
Ba3oBrbie ucciienoBare/ibcKe 1eCTBUA.
BJIQJIETh HAYYHOW TEPMUHOJIOTUEH, KIIFOYEBBIMU MOHSATUSIMHU M METOJaMU
(bu3nuecKol HayKu;



BJIa/IETh HABBIKAMHU YUE€OHO-MCCIIEOBATENbCKON U MPOSKTHON NEATETbHOCTH
B 00siacTu (pu3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOHCKY
METOJIOB peIlIeHUs 3a7ad (PU3MUECKOTrO COJEp)KaHWs, MPUMEHEHHUIO Pa3IHMYHbIX
METO/I0B IMO3HAHMUS;

BJIAJETh BHUAAMHM JEATEIBHOCTH II0 IIOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIpETaliy, NpeoOpa3oBaHUI0 U TNPUMEHEHUI0 B Pa3IUYHBIX Y4EeOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUH YUEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBUSIBIIATh [IPUYMHHO-CIICCTBEHHBIE CBS3M M aKTyaJlH3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHHsA, HAaXOAUTh APTYMEHTHI MJISl J10KAa3aTEelIbCTBA
CBOUX YTBEP:KJICHHI, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS,

aHAIM3UPOBATh TIOJIYYCHHBbIE B XOJE PEIICHHUs 3aJaydl  pe3yJIbTaThl,
KPUTHYECKU OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSX;

CTaBUTh M (OpPMYyIUpOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
JEsITeIbBHOCTH, B TOM YHCJIE€ IPU U3YUEHUU (DU3HKY;

JaBaTh OI[CHKY HOBBIM CUTYaIMsIM, OLIEHUBATH MPUOOPETEHHBIN OIIBIT;

yMETb NEPEHOCUTh 3HaHUS MO (U3MKE B MPAKTUUYECKYIO 00IacTh
KU3HEIEATEIIBHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE UJIEH, TIPEJIaraTh OPUTHHAIBHBIC OAXO/IbI U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE ATbTEPHATUBHBIE PELICHUS.

Pab6ora ¢ undgopmanueii:

BJIQJICTh HABBIKAMHU MOJIy4eHHS] MHPOpMalUUU (PUIUYECKOTO COJCPKAHUS W3
HMCTOYHUKOB PAa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIUECTBISATh IIOUCK, aHalu3,
CUCTEMATH3ALMI0 U MHTEPIpEeTalnrio WHGOpPMAIMU pa3IudyHbIX BHAOB U (opm
IpEeCTaBICHMUS;

OLIEHMBATb IOCTOBEPHOCTh MHPOPMALINH;

UCIIOJb30BaTh  CPEACTBA  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTMH B PELIEHUMM KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpraHU3allMOHHBIX
3a71a9 ¢ COOJIOJICHHEM TpeOOBaHUN DSPrOHOMHMKH, TEXHHUKH OC€30IaCHOCTH,
TUTHEHBI, pecypcocOepexeHusi, TMpaBOBbIX M JTUYECKHX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCcHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpX aHUs B Pa3IU4HbIX (QopMarax c
y4€TOM Ha3HaYeHHsI THPOPMAIIUHU U LEIEBON ayAUTOPHUHU, BHIOHPAsi ONTUMAIIbHYIO
(dopMy npeacTaBICHUS U BU3yaTU3allUu.

KoMMmyHMKaTHBHBIE YHUBEPCAJIbHbIE y4eOHbIe AeiiCTBUSA:
OCYLIECTBJISATH OOLIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOU ESITEIbHOCTH;
pacro3HaBaTh MNPEANOCBUIKM  KOH(MJIMKTHBIX  CUTyalMii ©  CMsAr4aTh
KOH(IIUKTHI;



Pa3BEPHYTO M JIOTMYHO M3JIAaraTb CBOK TOYKY 3PEHHUSA C HCIOJIb30BAaHUEM
A3bIKOBBIX CPEJICTB;

MIOHUMAaTh W MCIIOJb30BaTh NPEUMYILECTBA KOMAHJAHON M WHIHUBUYaJIbHOU
paboThI;

BBIOMPATh TEMATHKy M METOJBI COBMECTHBIX MEHUCTBHHA C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaKJIOTO YJIE€HA KOJUIEKTHBA;

NPUHUMATh LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPJIMHUPOBATh JACHUCTBUA MO €€ JOCTHKEHHIO: COCTAaBJISITh IUIAH JEUCTBUM,
pacrpenensitb pojid ¢ YYETOM MHEHMH YYaCTHHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOU paboThI;

OIICHMBATh KA4E€CTBO CBOEr0 BKJAJa MU KaXJOr0 YYAaCTHUKA KOMAaHIbI B
001Ut pe3ysbTat Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeiaraTb HOBBIE NPOEKTHI, OLECHWBATh HAEU C TO3UIMA HOBU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYWIECTBIJISITh ITO3UTUBHOE CTPATErMYECKOE TIOBEICHUE B Pa3IMYHbBIX
CUTYAIMIX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbIE YHMBepPcaJIbHbIE YueOHbIe 1eiCTBUSA
Camoopranusanus:

CaMOCTOSTENIbHO OCYIIECTBIISTh MMO3HABATEIIbHYIO JICSITEIILHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBISATH MPOOJEMbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBECHHEIC 3a/1a4H;

CaMOCTOSTEIIbHO COCTABJIATh TUJIAH PEIICHHS] PAcUETHBIX M KadyeCTBEHHBIX
3a/1a4, TUTaH BBIMOJHEHUS MMPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHU;

J1aBaTh OIICHKY HOBBIM CUTYaIIUsIM;

pacuMpsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUMN;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpOBaTh e€ro, OpaTh Ha cels
OTBETCTBEHHOCTh 3a pElIeHNE;

OIICHWBATh MPUOOPETEHHBIN OIIBIT;

CcrocoO0CTBOBAaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAMIMU B 00JaCTH
(U3HMKH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYaIlMsiM, BHOCUTh KOPPEKTUBHI B JIEATEIHLHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LIENISIM;

BIIAQJICTh  HABBIKAMHM  TIO3HABATENHHON  pedIeKCMH  KakK  OCO3HAHMUS
COBEpIIIAEMbIX JICUCTBUM ¥ MBICTUTEIBHBIX TIPOIECCOB, WX PE3yIbTaTOB H
OCHOBaHMU;

UCIIOJIb30BaTh MPUEMBI peieKCUH AJI1 OLUEHKH CUTYalluH, BRIOOpAa BEPHOIO
pEIICHUS;



yMETh OIIEHUBAaTh PHCKM U CBOCBPEMEHHO NPHUHMMATH PEIICHUS M0 MX
CHIDKEHHUIO;

MPUHUMATh MOTHBBI W apTyMEHTBHI JAPYTHUX TIPU aHaJW3€ pPE3yIbTaTOB
JeSTEIILHOCTH,

PUHUMATH ce0s1, TOHUMasi CBOM HEJIOCTAaTKU M JJOCTOWHCTBA,

NPUHAMATh MOTHUBBI W apryMEHTBhl JAPYTrUX TMpH aHaIW3e pPe3yJbTaToB
JeSITeTTHHOCTH,

pU3HaBaTh CBOE MPABO U MPaBO JPYTHX Ha OIIMOKH.

B mpomecce nocTKEHUS] JIMYHOCTHBIX PE3yJbTATOB OCBOCHHS MPOTPAMMBI
no ¢u3uKe A YPOBHA CpelHero ooOimiero oOpa3oBaHUS Yy OOYYarOIIUXCS
COBEpPIIICHCTBYETCS HMOIIMOHATBHBIH WUHTEIUICKT, MPEeITOJIararo A
c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITOCOOHOCTh TOHMMATh CBOE AIMOIIMOHATILHOE
COCTOSIHHE, BUJIETh HAMPABIICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAIBEHON CQEpHI,
OBITH YBEPEHHBIM B ce0¢;

CaMOPETYJIUPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEJACHHE, CIIOCOOHOCTh aNanTHPOBATHCA K
AMOITMOHAIEHBIM U3MEHEHHSAM U TIPOSBIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTUBAIIMH, BKIIOUYAIOIIECH CTPEMIICHUE K JOCTHKEHHUIO TSN U
yCHexy, ONTUMHU3M, WHUIHUATUBHOCTb, YMEHHE JCHCTBOBAaTH HMCXOJS M3 CBOUX
BO3MOKHOCTEH;

OMIIATHH, BKIFOYAIOMIECH CITOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTHX, YYUTHIBATH €T0 TIPH OCYIIECTBICHWHW OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COIIEPEKUBAHUIO;

COIMAJIBbHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTHMH JIIOJIBMH, 3a00TUTHCS, TIPOSIBISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

HNPEIMETHBIE PE3YJIbTATHI

K koHuy o0yuenus B 10 kiacce npeameTHble pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHHIA:

JIEMOHCTPUPOBATh HA TPUMEpPAX POJb U MecTO (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOW HAay4YHOW KApTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B PAKTUYECKON IE€SATEIbHOCTH JIKOJIEU;

YUYUTBIBATh TPAHUIIBl TPUMEHEHUS] HW3YUYCHHBIX (PU3MUYECKUX MOJICIICH:
MaTepHualibHasl TOUYKa, MHEepIUaIbHas cucTeMa OTcu€ra, a0COMIOTHO TBEPAOE TEIO,
WJICUTbHBIN a3, MOJEIHU CTPOCHUS Ta30B, )KUIKOCTEW M TBEPABIX TEJ, TOUCUHBIN
ANEKTPUYECKUH 3apsij] IPU PEIICHUH (PU3NYECKUX 3a]1a4;

pacrio3HaBath (U3UYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOEHHUS BEIIECTBA U



ANEKTPOAUHAMUKU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJMHEWHOE
JBWKEHUE, CBOOOJHOE TMaJIeHue TeJ, IBMIXKEHUE 10 OKPY)KHOCTH, HWHEPIIHS,
B3auMoJieiicTBue Tel, Aud¢y3us, OpOyHOBCKOE TBUKEHHE, CTPOCHUE KUAKOCTEH
U TBEPIBIX TeN, U3MEHEHHE 00bEMa TeJ MPU HArpeBaHUU (OXJIAXKIACHUN ), TETNIOBOE
paBHOBECHE, HCIIAPEHME, KOHICHCALMs, IUIABJICHWE, KPUCTAJUIN3aLUs, KUIICHUE,
BJIQYKHOCTh BO3/lyXa, NOBBIIICHUE JTABJIICHUS ra3a IPU €ro HarpeBaHUM B 3aKPbITOM
COCyZle, CBSI3b MEXIYy MapamMeTpaMyd COCTOSIHHS Ta3a B  H30Mpolieccax,
ANEKTPU3ALMSA TEJI, B3aUMOJICHCTBUE 3aPsAJIOB;

OMHCHIBATh MEXAaHWYECKOE IBMKECHHE, HCIOJIb3Yys (DU3MUECKHE BEITUUYHMHBI:
KOOpAWHATa, MyTh, MEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHJIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPIus, MOTECHUNAIbHAS DHEPTHs, MEXaHUYeCKas
paboTa, MexXaHMYeCKas MOIIHOCTb; IpPH OMNMCAHUU TNPABUIBHO TPAKTOBATH
(U3HYECKUII CMBICI MCHOJB3YEMbIX BEIMYMH, MUX OOO3HAUYECHHS] M E€IUHULBI,
HaxoJUTh (POPMYJIbl, CBA3BIBAIOIIME JAHHYIO (DU3UYECKYIO BEJIUYHMHY C IPYTUMU
BEJIMYMHAMY;

OIMCBHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SBIICHHUS,
UCIIONb3ysl (DU3MYECKHE BEJIMYMHBL: JABJIEHUE Tra3za, TEeMIleparypa, CpeaHss
KMHETUYECKask YHEPIUsl XaOTHYECKOrO JBMXKEHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHsS HHEprus, pabora rasa,
KO(QGUIUEHT TOJE3HOI0 JEHCTBUS TEIUIOBOIO JIBUraTelis; IpU OINUCAHUU
OPaBWJIBHO TPAaKTOBAaTh (PU3MYECKUH CMBICI HCHOJIb3YEMbIX BEIMYMH, HX
000O3HAaUEHUs W EAUHUIBI, HAXOAUTh (OPMYJbl, CBS3bIBAIOIIME JAHHYIO
(pU3HYECKYIO BEIMUMUHY C IPYTUMH BEJIMYUHAM;

OIMCBIBATh U3YYEHHBIE IJICKTPUUECKUE CBOWCTBA BEIIECTBA U MIEKTPUYECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ysl (PU3UUECKHUE BEIUYUHBL: AJIEKTPUUECKUM 3apsf,
AIEKTPUYECKOE T10JI€, HANPSKEHHOCTD I0JIs1, TOTEHIMAJ, PA3HOCTh IMOTEHIUAJIOB,;
Py ONHCAHUM TPABWIBHO TPAKTOBATh (PU3MUYECKUI CMBICI HCIOIb3YEMBIX
BEJIUYMH, MX OOO3HAUEHUS M EJIMHHULBI; YKa3blBaThb (POPMYJIbI, CBSA3BIBAIOLIUE
JaHHYI0 (PU3MUECKYIO BETUUYUHY C IPYTMMH BETMUMHAMU;

aHAJIM3UPOBATh (PU3MUECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (DU3HUECKHE
3aKOHBI U MPUHILMIIBL: 3aKOH BCeMUPHOTO Tsrotenus, 1, I u 11l 3axonsr HeroToHa,
3aKOH COXPAHCHHMS MEXAHUYECKOM DHEPIUH, 3aKOH COXPAHEHUs HWMITYJIbCa,
NPUHLHAI CYNEPNO3ULINNA CWJ, MPUHIUIT PABHOINPABUS HHEPLHUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHHUS BEILECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEAHEH KMHETUYECKOM 3HEPTUM TEIUIOBOTO JABUKEHHUS MOJIEKYII C
a0COJIFOTHON TeMmIepaTypoi, MEPBbIN 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPAHCHUS
ANEKTPUYECKOTO 3apsifa, 3akoH KyloHa, mpu 3TOM pasinyarh CIOBECHYIO
(OopMyIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUIIb,
00J1aCTH) MPUMEHUMOCTH;



OOBSACHATH OCHOBHbIE TPUHIMIBI JEHCTBUA MAIlMH, NOPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inyarh yCJIOBUS HUX O€30MaCHOIO MCIOJIb30BaHUS B
MOBCEHEBHOM JKH3HM;

BBITIOJHATh OKCIEPUMEHTHl MO HCCIEAOBAHUIO (U3UYECKUX SBICHUM H
MIPOLIECCOB C HCIIOJb30BAHUEM IMPSMBIX U KOCBEHHBIX HW3MEPEHUN, MPU 3TOM
dbopMmynupoBath MpodiieMy/3alayy M TUIOTE3y Y4e€OHOro JKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIOKEHHOTO OOOPYJIOBaHUSA, MPOBOJIUTH OIBIT U
(bopMyIHpPOBATH BHIBOIBI,

OCYIIECTBIISITH MPSIMbIE U KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BEIMYUH, MIPH
ATOM BBIOMpaTh ONTHUMAJBHBINA CHOCOO HM3MEPEHHS M MCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKHU TOTPEIIHOCTEN U3MEPEHU;

UCCIIEZIOBaTh  3aBUCUMOCTH  MEXIy  (PU3MYECKUMHU  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(uKCHpOBaTh PE3yNbTATHl IMOJIYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYHUH B
BUJI€ TaObnuIl U TpaduKoB, AeJaTh BBIBOBI IO PE3YJIbTaTaM HCCIEAOBAHNUS;

co0roaTh npaBuia 0€30MacHOro TpyJa MpH MPOBEICHUHM HCCIEIOBAaHUM B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM W IMPOEKTHOU
JEATEIBHOCTH C HMCIOJIb30BAHMEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
o0opy10BaHus;

pemath pacu€THbIE 3aJaud C SBHO 33JaHHOM (U3NYECKOM MOAEIbIO,
UCTIOJb3Ys (PU3UUECKUE 3aKOHBI U IPUHLIMIIBI, HA OCHOBE aHAJIM3a yCIIOBUS 3a/1a4u
BbIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (POPMYIIBI,
HE0OXoAMMBbIEC Il €€ PElIeHUs], TPOBOAUTh PAacUYE€Thl U OLICHUBATH PEaJTbHOCTD
MOJIy4YE€HHOTO 3HaueHUs (PU3NYECKOMN BEIMUHUHBI;

penaTh Ka4eCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTHYECKH HEMTPOTUBOPEUHMBYIO
LENOYKY PACCYXACHUI C ONOpPOM Ha H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3uYecKue SBJICHUS;

HCIIOJIb30BATh Opd  pelleHnd  y4eOHBIX  3aJad  COBPEMEHHbIE
MH(POPMAIIMOHHBIE TEXHOJIOTUH JIJIsl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIpEJICTaBIICHUs Y4eOHON U HAYyYHO-TIOMYJISIPHON MH(OpMAaIUu, MOJTyYeHHON U3

pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOJTydYaeMyto HH(POpMaLHIo;

OPUBOJUTH MPUMEPHI BKJIa/1a POCCUMCKUX U 3apyOekKHBIX YUEHBIX-(PUZUKOB B
pa3BUTHE HayKH, OOBSICHEHHWE IIPOILIECCOB OKPYKAIOUIEro MHUpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCII0JIb30BaTh TEOPETHUECKHE 3HAHMS MO (PU3MKEe B MOBCEIHEBHOM >KU3HU
UIsl o0ecriedeHus: 6e30MacHOCTH MpU OOpalIeHuu ¢ TpUOOpaMH U TEXHUYECKUMU
YCTPOMCTBAMHU, JIJISi COXPAHEHUsS 30POBbS U COOMIOAEHUS HOPM KOJIOTMYECKOTO
MIOBEAECHUS B OKPYKAIOLIEH CPEJIE;



paboTatb B TpYyIIE C BBHIIOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIbl, PAUOHAIBHO pacHpelnesiTh OO0sI3aHHOCTH U
IJIAHUPOBATH JESITENIBHOCTh B HECTAHJAPTHBIX CUTYalUsX, aJI€KBaTHO OLIEHUBATH
BKJIJ] KQXK/I0TO U3 YYACTHUKOB T'PYIIIHI B PEIICHUE PACCMAaTPUBAECMON MTPOOIEMBI.

K xonmy oOyuenuss B 11 kiacce mpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUH:

JEMOHCTPUPOBATh HA MpUMEpPaX pojb U MecTO (Pu3Mku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHHKH H
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
(bu3nUecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS HW3YUYEHHBIX (PU3MUECKUX MOJIEeil:
TOYEUHBIN AIEKTPUUECKUN 3apsl, JIyd CBETa, TOUECUHbII UCTOUYHHUK CBETA, SIACpPHAs
MOJZIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH pEelIeHUH (PU3NYECKUX
3a1ag;

pacno3HaBaTh (PU3NYECKUE SIBICHUS (MPOIECCHI) U OOBICHITH UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKHU U KBAaHTOBOU (DU3HKU: IJIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEILUIOBOE, CBETOBOE, XMMHMYECKOE, MATHUTHOE JEHCTBUS TOKA, B3aWMOJCHUCTBUE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKIHUS, JACHCTBME MAarHUTHOTO TIOJSI Ha
MPOBOAHUK C TOKOM U JBIDKYIIUWUCS 3apsii, JIEKTPOMArHUTHbBIE KoOJICOaHUS W
BOJIHBI, MPSIMOJIMHENHOE pPACHpPOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEITOMIICHUE,
uHTeppepeHnus, audpakuus W MOJSpU3alus CBETa, JUCIEPCUs CBETa,
dboTornekTpuueckuit 3pdext (pororddekrt), cBeToBOE NaBiieHUE, BOZHUKHOBEHHE
JUHEWYATOro CIHEKTpa aromMa BOJOPOJA, €CTECTBEHHAs W HCKYyCCTBEHHas
PaaNOAKTUBHOCTB;

OMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEIIECTBA (DJIEKTPUUYECKUE, MATHUTHBIE,
ONTHYECKHE,  DIIEKTPUYECKYIO  TPOBOAMUMOCTh  PA3NIMUHBIX  Cpela) |
ANIEKTPOMATHUTHBIE SBJIIEHUS (TIPOLECCHI), MCHOJIBb3Ysl (PU3NYECKUE BEIMYUHBIL:
DNEKTPUYECKUM 3apsill, CHJIA TOKA, DJIEKTPUYECKOE HANPSIKEHUE, DIEKTPUUYECKOE
COTIPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJICKTPOJABIDKYIAs Cuia, paboTa TOKa,
UHIYKIHMST MAarHUTHOrO TMojs, cwia Awmmepa, cuwia JlopeHna, MHIyKTHBHOCTb
KATYLIKHU, DHEPrusl 3JEKTPUYECKOTO0 M MArHUTHOrO IMOJIEeHW, MEepHoJ U 4YacToTa
KojeOaHuii B KoyieOAaTEIbHOM KOHTYpe, 3apsij U Ccujla TOKa B MpOIEecce
FapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHuM, (HOKYCHOE paccTosiHuE U
ONTHYECKass CWia JIMH3bI, MPU OMHUCAHWM TPABUIBLHO TPAKTOBATH (PU3HUCCKHIMA
CMBICJI HCIIONB3YEMBIX BEJIMYUH, WX OO0O3HAYCHUS U EAWHUIIBI, YKa3bIBaTh
(GopMyibl, CBA3BIBAIOUIME JAHHYIO (U3MYECKYI0 BEIUYUHY C JAPYTUMH
BEJTMYMHAMU;

ONUCHIBATh H3YyYECHHBbIE KBAHTOBBIE SIBJICHUS M MPOLECCH, MCHOJIb3Ys
¢u3nUecKrue BEIMYUHBI: CKOPOCTh SJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJHBI U



4acToTa CBETA, SHEPTUsl U UMITYJbC (POTOHA, NEPUOJI TIOJTypaciajia, SHEPIHsl CBI3U
aTOMHBIX SIIEpP, MNPU OINMCAHUU TPABUIBHO TPAKTOBATh (PUIUYECKUA CMBICIT
WCIIOJIB3YEMBIX BEIMYMH, MX OOO3HAYCHUS W CIAWHMIIBI, YKa3bIiBaTh (OPMYJIBI,
CBS3BIBAIONIUE JIAHHYIO (M3WYECKYI0 BEIMYWHY C JPYTUMH BEIWYMHAMU,
BBIYHUCIISITH 3HAYCHUE (PU3HUECKON BEIMUUHBI,

aHAIM3UPOBaTh (PU3MUYECKHUE MPOIECChl U SIBJICHUS, UCIONb3Yys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOIO U MapalieIbHOTO
COCMHEHUS MPOBOJHUKOB, 3aKOH Jkoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOU
WHJIYKIIMH, 3aKOH MPSMOJIMHEHMHOT0 pacrpoCTpaHEHUsI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, YpaBHeHHE OWHINTEHHaA st doTtorddexra,
3aKOH COXPaHEHWsS DHEPTrUH, 3aKOH COXPAHECHHS MMITYJIbCa, 3aKOH COXPaHEHUS
ANEKTPUUYECKOTO 3apsija, 3aKOH COXPAaHEHUsI MAacCOBOr0 4ucia, mocryiartel bopa,
3aKOH paJIMOaKTUBHOIO pacmnaja, Mpy 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTU4YEeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIlbl, OOJACTH)
IPUMEHUMOCTH;

ONPENEIIATh HAIIPABICHUE BEKTOPA UHAYKIIMH MAarHUTHOTO MOJI TPOBOIHUKA
C TOKOM, CUJIbI AmIiepa u cuiibl JlopeHna;

CTPOUTh M OMNHUCHIBATH H300paKEHHE, CO37JaBAa€MOE€ IUIOCKHUM 3€pKajioM,
TOHKOM JINH30M;

BBITIOJIHATDh JKCIIEPUMEHTHI TI0 HCCIIEIOBAaHUIO (DU3UYECKUX SIBICHUU W
MPOILIECCOB C HCIIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBath mTpoOieMy/3agady M TUNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEIJIONKEHHOTO OOOPYJIOBaHMS, MPOBOAUTH OIBIT U
(bopMyIMpPOBATH BHIBOIBI;

OCYIIECTBIISTh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEJIMYWH, TIPU
ATOM BBIOMpATh ONTHUMAJBHBINA CMOCOO HM3MEPEHHUS M HCIOJIb30BaTh W3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCIIeIOBaTh 3aBUCUMOCTH  (DU3MYECKUX BEJIUYUH C HCIOJb30BaHUEM
OPSIMBIX WM3MEPEHHWI: TMPU OSTOM KOHCTPYMPOBATH YCTAaHOBKY, (PUKCHPOBATH
pe3yabTaThl MOTYUYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJE TaOIUI U
rpadMKoOB, J€JIaTh BBIBOJBI 10 PE3yIbTaTaM UCCIICIOBAHUS;

cobJroaTh npaBuia 0€30MacHOTO TpyJa MPU MPOBEJACHUU UCCIEIOBAHUM B
paMKax ydeOHOro JKCIEpUMEHTa, Y4eOHO-HUCCIIEIOBATEIbCKON W TMPOEKTHOU
JESATETPHOCTH C MCTOIB30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THbIE 3a7a4d C SBHO 3aJlaHHOW (PU3UYECKONW MOJIETbIO,
UCTIONB3Ys (PM3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHaJiM3a yCJIOBUS 3a7a4u
BBIOWpPATh (DU3UYECKYIO0 MOJIENb, BBIACIATh (DU3UUECKUE BEJIMUMHBI U (OPMYJIBI,



HEeoOXonUMbIE ISl €€ peIleHUs, MPOBOAUTH PAcdy€Thl U OLIEHUBATh PEATbHOCTH
MOJIy4YeHHOT0 3HAYeHUS (PU3HUECKOU BEIMYUHBI,

pemaTh Ka4eCTBEHHBIE 3a/1a4N: BBICTPAUBATh JJOTUYECKH HEIPOTUBOPEYUBYIO
LETIOYKY PACCYXJEHUW C OMOPOM HAa HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
buszndecKue SBICHUS;

UCITIOJIb30BaTh Opd  pelleHud  y4eOHBIX  3aJad  COBPEMEHHbIC
UH(OPMAIMOHHBIE TEXHOJIOTUH ISl IOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALIUN
Y TIPEJICTaBJICHUS yueOHOW U HAyYHO-TIOMYJISIPHON HHPOPMAIIUH, TTOTyYeHHOM U3

pa3IMYHBIX UICTOYHUKOB, KPUTHUYECKH aHATM3UPOBATH MOTyYaeMyI0 HH(DOPMALINIO;

OOBSICHATh TMPHUHIMIBI JCHCTBUS MAIIMH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBUSA UX O€30MAaCHOTO MCIOJIb30BAHMS B MOBCEAHEBHON
KU3HU;

MIPUBOANUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IMPOILIECCOB OKPYKAIOLIEro MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KU3HH
i obecriedyeHust 0€30MacHOCTU MpU 0OpalleHuy ¢ TpUuOOpaMu U TEXHUUYECKUMHU
yCTPOMCTBAMHU, JUIsl COXPAaHEHUS 3/I0POBbS U COOJIOJCHUSI HOPM IKOJIOTUYECKOTO
IIOBEJICHUS B OKPY KAIOLLEH Cpele;

paboTath B TpYIIE C BBIIOJHEHUEM pPa3JIMYHBIX COLMAIBHBIX POJIEH,
IJIAaHUPOBATh pabOTy TPYIIIbl, PAalMOHAIBHO PACHPEACNATh OO0S3aHHOCTU U
IUTAHUPOBATH JIEATEIILHOCTh B HECTAHAAPTHBIX CUTYALMSX, aJICKBaTHO OLICHUBATh
BKJIaJ] K&XJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE paccCMaTpUBaeMOM POOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KoauuecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aejioB 4 TeM (uudposbie)
Ne n/n Kontpoabsnbie | IpakTnueckn
NMPOrpaMMbl Bcero o0pa3oBaTejIbHbIE
padoTbI e padoThbI
pecypchbl
Paznen 1. ®DU3UKA U METOJAbI HAYUYHOTI'O ITIO3HAHUA
bu6mmoreka [IOK
11 ®du3nKa U METOABI HAYIHOT'O TTO3HAHUS 2 0 0 httos://m.edsoo.ru/ 74 1bF72
Wroro no pazneny 2
Pa3zpen 2. MEXAHUKA
bubmuorexa [IOK
21 Kinemarika > 0 0 https://m.edsoo.ru/7f41bf72
bubmuorexa [IOK
22 Huramika ! 0 0 https://m.edsoo.ru/7f41bf72
bu6nmoreka IIOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 0 httos://m.edsoo.ru/7fA1bF72
Hroro no pazaery 18
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHYECKOU 9 0 1 bubmuoreka [IOK
' TCOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka IIOK
3.2 OCHOBEI TEPMOMHAMHKH 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbie COCTOSTHHS BEIIECTBA. 5 0 0 bu6mmorexa IIOK
' ®da3oBble IEPEXOABI https://m.edsoo.ru/7f41bf72




Hroro no pazaeny 24
Paznen 4. JIEKTPOAUHAMUKA
bu6mmoreka IIOK
41 JUeKTpoCTaTHKa 10 https://m.edsoo.ru/7f41bf72
ITocTostHHBIN AnekTpruecKuil TOK. TOKH B bubnmorexa [IOK
4.2 12
pa3IMYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PeszepBHoOe Bpemst 2
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68




11 KJIACC

KosaunuyecrBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iejioB H TeEM uudpoBbIie
Ne i/ P Konrtpoabubie | IIpakTHyeckue (acpp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. JIEKTPOAUHAMUKA
MarnuTHoe noJie. DJIeKTpOMarHuTHas bubnmorexa [IOK
11 11 1 0
WUHIYKIWS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
21 MexaHU4eCKHE U AJIEKTPOMArHUTHBIE 9 0 1 bubnuoreka [IOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97¢c
59 MexaHU4eCKHE U AJIEKTPOMArHUTHBIE 5 1 0 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
23 Onraica 1 L 2 https://m.edsoo.ru/7f41c97¢c
Hroro no paznery 25
Pa3nen 3. OCHOBBI CHEIIMAJTBHON TEOPUY OTHOCHUTEJBHOCTH
31 OCHOBHI CIIEIIUATTEHON TEOPUH 3 0 0 bubnnorexka [IOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97c
Hroro o pazneiry 3
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuoreka [IOK
4.1 DJIeMEHTHI KBAaHTOBOM ONTUKU 6 0 0 https://m.edsoo.ru/7fA1c97¢




bu6mmoreka IIOK

42 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka IIOK
43 ATOMHOE A7pO 8 https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 18

Pazgen 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMHH U aCTPOPUZUKH 7 EES;?;;I;.T: dii£8§f4lc97c
Htoro no pazaeny 7
Pa3nen 6. OBOBIIAIOIIEE IIOBTOPEHUE

o1 Obobutaiomee noTopeiire 4 ]r?tptlriﬂll;lr?f:diic{l 8/5f41c97c
Hroro no pasneiry 4
PesepBHOE Bpems 0
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68




HOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
KoauuecTBo 4yacoB DJIeKTPOHHBbIE
Ne nudposbie
Tema ypoka Koutposbhbie | IIpakTnyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypchl
1 ®u3nka — Hayka o npupoje. Hayunsie 1 0 0 bubmmoreka [JOK
METO/Ibl MO3HAHUS OKPY>KAIOILET0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo pusuku B hopMHpOBaHUH
2 COBpPEMEHHOM ga YHOU an) ”II:“)I/IHIE: MHpa, B 1 0 0 bubmmorexa LIOK
P Y P P, https://m.edsoo.ru/ff0c33e6
MPAKTUIECKOHN JCITeILHOCTH JIFOIeH
bubmuoreka [IOK
3 MexaHHHeCKoe ABIDKCHHE . 0 0 https://m.edsoo.ru/ff0c3508
. bubmuoreka [IOK
4 PaBHOMEpHOE IPSIMOJIMHEHHOE ABHKCHUE 1 0 0 httos://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSAMOIMHENHOE 1 0 0 bubmuotexa LIOK
JIBIOKEHIE https://m.edsoo.ru/ff0c372¢
bu6nuorexa [IOK
6 Cobonmoe nanexue L 0 0 https://m.edsoo.ru/ff0c39cc
JIBr>keHMe MaTepuaIbHON TOUKH 110 but6mmorexa [IOK
7 1 0 0
OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
but6mmorexa [IOK
8 Cuna. [IpyHUMn Cynepno3unuu cui 1 0 0 https://m.edsoo.ru/ffoc3bed
but6mmorexa [IOK
9 H 1 0 0
3axonl HpioTora https://m.edsoo.ru/ff0c3be8
10 Pemenue 3amau 1 0 0 bubmmorexa [OK

https://m.edsoo.ru/ff0c3be8




but6mmoreka IIOK

1 Crtbt ipupozs! https://m.edsoo.ru/ff0c3d00
but6mmoreka IIOK
12 Pemenue sanas https://m.edsoo.ru/ff0c3e18
13 VYcnoBus paBHOBeCHs TBEPIOTO Tela bubmrorexa LIOK
. P PA & https://m.edsoo.ru/ff0c41a6
but6mmoreka IIOK
14 P
cltietne sajat https://m.edsoo.ru/ff0c3f76
15 Hmiysibc MaTepUaIbHOM TOYKU. 3aKOH bubnuorexa LIOK
COXpaHEHHUs UMITYJIbCa https://m.edsoo.ru/ff0c43d6
bubmuoreka [IOK
16 Pemenye sanax https://m.edsoo.ru/ffOc461a
bubmuoreka [IOK
17 PabGoTa 1 MOIIIHOCTB CHJIBI. DHEPTHUS https://m.eds00.ru/F0CA502
18 3aK0H COXpaHCHHUS MEXaHUUECKON SHEPIUH bubmorexa [OK
P p https://m.edsoo.ru/ff0c478c
19 Pemenwne 3amau
20 Konrtponbnas padora Ne 1 mo teme bu6muoreka I[{OK
«MexaHHuKay https://m.edsoo.ru/ffOc4b74
OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO-
21 KUHETHYECKOM Teopun. Moaeau CTpoeHUs bubmorexa [IOK
N pHH. MO p https://m.edsoo.ru/ff0c4dc2
ra3oB, KUIKOCTEH U TBEPABIX Tell
99 Macca monekyn. KonnuectBo BeniecTsa.
[TocTostHHas ABoraapo
93 TermmoBoe paBHoBecue. Temneparypa u e€
m3mepenue. [lkana remneparyp Llenscust
o4 Nneanprsnii raz B MKT. OcHOBHOE but6mmorexa [IOK

ypaBuenue MKT

https://m.edsoo.ru/ffOc4fde




but6mmoreka IIOK

25 YpaBuenne MenaeneeBa-Knaneipona https://m.edsoo.ru/ffOc511e
26 Pemenue 3amay
97 M3onporneccsl B UealbHOM I'a3e U UX bu6mmoreka LIOK
rpaduyeckoe npeacTaBIeHUe https://m.edsoo.ru/ff0c570e
28 Pemienue 3anau
Jlaboparopnas padora Ne 1 «Onpenenenue
29 Macchl BO3/lyXa B KJIACCHOW KOMHATE Ha
OCHOBE M3MEpEeHU 00beMa KOMHATHI,
JABJICHUS U TEMIIEPATyPhD)
30 BHyTpeHHss 3HEprusi TepMOIMHAMUYECKOMN bubnuoreka [IOK
CHCTEMBI M CTIOCOOBI €€ N3MCHCHUS https://m.edso0.ru/ff0c5952
bubmuoreka [IOK
31 Braer rertonepea https://m.edsoo.ru/ff0c5c36
32 Y nenpHas TEI0EMKOCTH BEIIISCTBA. bubmuoreka IIOK
KosmnuecTBo TEMI0TH IPH TEILIONEpEaaye https://m.edsoo.ru/ff0c5c36
33 Pabota raza
34 ITepBblii 3aKOH TEPMOAUHAMMKY U €TO bu6muotexa LIOK
IIPUMEHEHHUE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
but6mmorexa [IOK
35 P
crierHe sazat https://m.edsoo.ru/ff0c6938
36 BTopoii 3aK0H TepMOIMHAMUKHI bubmorexa [OK
P pMOA https://m.edsoo.ru/ff0c6230
[Ipunuune! geiictBus TerioBbix MamuH. KI1/] but6mmorexa [IOK
37 N
TEIUIOBOW MaIllMHBI https://m.edsoo.ru/ff0c600a
38 Pemenwne 3amaq
39 Konrponbnas padorta Ne 2 o teme




«MomnekynspHas pusruka. OCHOBBI

https://m.edsoo.ru/ff0c6a50

TEPMOTUHAMHUKI)
40 [TapooOpazoBaHue 1 KOHACHCAIHUS. bubnmoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
a1 AOconoTHas ¥ OTHOCUTEIIbHAS BIIAXKHOCTD bubnunorexa [JOK
BO3/lyXa https://m.edsoo.ru/ff0c64d8
N bubmuorexa IIOK
42 Teproe Teno https://m.edso0.ru/ff0c65f0
43 [InaBnenue u KpucTayu3amus. Y aenbHas bubnmnoreka LIOK
TeruioTa masneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bubmuoreka [IOK
44 YpaBHEHHE TEIJIOBOTO OanaHca https://m.eds00.ru/f0c6820
bubmuoreka [IOK
45
DeKTpH3ALHA Te https://m.edsoo.ru/ffOc6bcc
46 [IpoBOAHUKHN, NUANEKTPUKH U bubnnoreka LIOK
IIOJIyTIIPOBOTHUKH https://m.edsoo.ru/ffOc6bcc
3akoH Kyinona. ToueuHslii 351eKTpUUeCcKUi bu6muoreka I[{OK
47
3aps https://m.edsoo.ru/ffOc6ce4
48 Pemenue 3amau
Harpsx€HHOCTB 3JIEKTPUYECKOrO MOJIS.
49 [IpuHITUTT CYTIePIIO3UTIHH DIEKTPUIECKUX bubmorexa [OK
P VH YHEP N . P https://m.edsoo.ru/ff0c6df2
nosieit. JIuHum HanpsKEHHOCTH
50 Pabota cun aneKkTpocTaTuuecKoro moJis. bubnuoteka [IOK
ITorennuman. Pa3HOCTh MOTEHIIMATOB https://m.edso0.ru/ffOc6f00
51 Pemenue 3amau




HpOBO[[HI/IKI/I " JUIBJICKTPUKU B

52 AIIEKTPOCTATUYECKOM I10JIC bubmmorexa TIOK
p i https://m.edsoo.ru/ff0c7018
Jusnexktpudeckasi IpOHULIAEMOCTb
bubnuorexa [JOK
53 OnektpoémkocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
54 DJIEKTPOEMKOCTB IJTIOCKOTO KOHIEHCATOpA. bubnuoteka [IOK
DHeprusi 3apsHsKeHHOr0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0
55 DneKkTpuueckuil Tok. 3akoH OMa J1Jis yuacTka bu6muoreka [{OK
Henu https://m.edsoo.ru/ffOc86fc
56 ITocnenoBarenbHOE, MAPAIIIETBHOE, bu6nuoreka [IOK
CMEIIIAHHOE COEAMHEHHE TPOBOJHUKOB https://m.edsoo.ru/ff0c74f0
57 PaboTa 1 MOLITHOCTB 3JIEKTPUUECKOTO TOKA. bubnuoreka [IOK
3akon J[xoynsa-Jlenna https://m.edsoo.ru/ff0c7838
58 Pemenwue 3anau
59 3akon OMa A1 OJTHOM (3aMKHYTOI) bubnmnoreka LIOK
aneKkTpudeckou enu. Koporkoe 3aMmbikaHue https://m.edsoo.ru/ff0c7ae0
Jlaopartopnast pabota Ne 2 "U3zmepenue 3/1C
60 HMCTOYHHMKA TOKA U €r0 BHYTPEHHETO
COMpOTHBIICHUSA"
61 DNIEKTPOHHAs POBOAUMOCTb TBEPIBIX bubnuoteka [IOK
MeTauioB. CBEpXIIPOBOAMMOCTD https://m.edsoo.ru/ffOc88be
62 DneKkTpuueckuii TOk B Bakyyme. CBoiicTBa
AIIEKTPOHHBIX MMyYKOB
[TomynpoBOIHUKH, UX COOCTBEHHAs U
63 pUMecHas MpoBoauMocTb. CBoiicTBa p—N- bubmorexa [JOK
) https://m.edsoo.ru/ff0c84ae
nepexoza. [lomynpoBogHUKOBBIE TPHUOOPHI
64 DIIeKTPUUECKHI TOK B paCTBOpax 1 bubnmoreka [IOK

paciiiaBax 3JICKTPOJIMTOB.

https://m.edsoo.ru/ff0c82ba




:‘)J'ICKTpOJ'II/ITI/ILIeCKaH Jucconuanus.

DIIEKTpOIH3
DJIEKTPUUYECKUI TOK B Ta3ax.
. . bubmuorexa IIOK
65 CaMocCTOsATENbHBIN U HECAMOCTOSI TEIHHBIN 1
https://m.edsoo.ru/ff0c84ae
paspsia. Momuus. [1nazma
Konrtpomnbnas padora Ne 3 mo teme bu6mmoteka LIOK
66 . . 1
«IToCTOSHHBIN 3JIEKTPUYECKUN TOK» https://m.edsoo.ru/ff0c8a8a
67 PesepBHbIi ypok. O000mIaonuii ypox 1mo 1 bu6muoreka [{OK
temam 10 knacca https://m.edsoo.ru/ffOc8f6c
68 PezepaHblil ypok. O600maronmii ypok no 1 bubnnorexa LIOK
temam 10 knacca https://m.edsoo.ru/ff0c8c56
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KJIACC

KonuyectBo yacos DJIeKTPOHHbIE
Ne uupposbIie
Tema ypoka KoHTpoJIbHBI IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
e padoThlI padoThI
pecypchl
ITocTOsIHHBIE MAarHUTHL U UX
B3auMo/ieiicTBUe. MarauTHoe noJjie. Bektop bubmnorexa IIOK
1 . . 1 0 0
MarHUTHOW UHAYKUHH. JINHUM MarHUTHOU https://m.edsoo.ru/ff0c9778
WHTYKIIUU
MarauTHOE [oJI€ IPOBOJHUKA C TOKOM.
2 OmblIT Dpcrena BBSI/IMOI[ elicTBue 1 0 0 bubmorexa [IOK
perena. A https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
efiCTBHE MAarHUTHOT'O MOJISI HA IPOBOIHUK C
3 fOKOM Cuna Ammepa, ee MO JII)pI/I 1 0 0 bubmorexa LIOK
) pa, y https://m.edsoo.ru/ff0c98fe
HaIpBIICHUE
elicTBHE MAarHMUTHOI'O ITOJISA Ha
4 2:[BI/DK FOCS 3apsDKEHHYI0 yactuly. Cumia 1 0 0 bubmorexa [OK
o ymy P y 1y https://m.edsoo.ru/ff0c9df4
Jlopenmna. PaGora cunsl Jlopeniia
5 Pemrenne 3amau 1 0 0
bu6nmoreka IIOK
6 SIBienne dekTpoMa ol KN 1 0 0
BJICHHC SJICKTPOMATHHTHOM MHLYKIL https://m.edsoo.ru/ff0cal50
ITotok BexkTOpa MarHuTHOM HHIYKIMH. D/1C
7 HHIYKIUH. 3aKOH DIEKTPOMArHUTHON 1 0 0 bubmorexa [IOK
JLYKIHH. p https://m.edsoo.ru/ff0c9ac0
WHTYKIIAU
8 WHayKTUBHOCTG. SIBIIEHHE CAaMOMHTYKLIHH. 1 0 0 bu6mmoreka LIOK

O/1C camOoMHIyKIIMU. DHEPTUsl MArHUTHOTO
MOJIsl KaTYIIKHU C TOKOM. DJIEKTPOMarHuTHOE

https://m.edsoo.ru/ff0ca600




I10JIC

Pemenue 3agau

10

TexHuyeckue ycTpoicTBa U UX MpUMEHEHUE:
MOCTOSTHHBIE MAarHUTBHI, SJIEKTPOMArHUTHI,
AIIEKTPO/IBUTaTENb, yCKOPUTEIIN
3JIEeMEHTAPHBIX YACTHII, UHAYKIIMOHHAS TIeYb

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

11

Kontpomnbnas padora Ne 1 mo teme
«MaruaurtHoe noJje. DIeKTpoOMarHuTHas
WHTYKIHSD

bu6mmoreka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHHUECKHE KOJIeOaHusl.
["apmonnueckue konebaHus. Y paBHEHUE
rapMoHn4eckux kojebanuit. [IpeBpamienne
SHEepruu

bubmuorexa [IOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHuas pabora Ne 1 «MccnenoBanue
3aBHCHUMOCTH TEPHOA MAIIBIX KOJIeOaHMIt
rpy3a Ha HUTH OT JIJTHHBI HUTH, MAacChl TPy3a
Y aMIUIATY bl KOJIeOaHU»

14

Konebarenbublit KOHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KOJICOaHUS B UACATbHOM
K0JIeOaTeIbHOM KOHTYpe. AHAJIOTHS MEXTY
MEXaHUYECKUMH U DIIEKTPOMArHUTHBIMH
KOJICOaHUAMU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyia Tomcona. 3akOH COXpaHEHUS
SHEPrUH B HJICATHHOM KOJIeOaTeTbHOM
KOHTYpE

bu6nmoreka IIOK
https://m.edsoo.ru/ff0cb9c4

16

[TpencraBienue o 3aTyXaroImux KoJeOaHUX.
BriHyKIeHHbIE MEXaHUYEeCKHe KOJIeOaHUs.
Pe3onanc. BeiHyXeHHBIE

bubmuorexa [IOK
https://m.edsoo.ru/ffOchb86




QJICKTPOMArHuTHBIC KoJieOaHus

ITepemennblil Tok. CHHYCOUAANBHBIN
IIEPEMEHHBIN TOK. MOITHOCTh IEPEMEHHOTO

bubmnorexa IIOK

17 .
TOKA. AMIUTUTYAHOE U JEHCTBYIOLIEE https://m.edsoo.ru/ffOcbd34
3HAYCHHUE CUJIbI TOKA U HAPSKEHUS
18 Tpauchopmarop. [IpousBoacTBo, mepeaaya u
noTpedieHue EKTPUUECKON SHEPTHH
YCTpoiCTBO U IPAaKTUYECKOE IPUMEHEHHE
19 AIEKTPUYECKOTO 3BOHKA, T€HEpaTopa bubmorexa [IOK
> https://m.edsoo.ru/ff0cc324
NIEPEMEHHOT0 TOKA, JINHUH 3JIeKTponepeaay
DKOJOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE
20 anekTposHeprun. KynbTypa ucnonb30BaHus
AJIEKTPOIHEPTHH B TTOBCETHEBHOM KU3HU
MexaHn4yeckue BOJIHBI, yCIOBHS
1 pacupoctpanenus. [lepuoga. CkopocTh bubnuoreka [IOK
pacrnpocTpaHEHHs U JJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunbie U TPOIOTHHBIE BOJHBI
99 3ByK. CKOpOCTh 3ByKa. [ pPOMKOCTH 3BYKa. bubnunoreka [IOK
BeicoTa Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 DJIEKTPOMAarHUTHbIE BOJIHBI, UX CBOMCTBA U bubnunoreka [IOK
CKOpocTb. [1IKkaa 371eKTpOMarHuTHHIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIIBI paTOCBSI3U U TETIEBUACHHUS.
PazButue cpeacts cBsa3u. Pagnonokanus
o5 KontponsHas padorta Ne 2 «Konebanus u bubnnoreka LIOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE pacTIPOCTPAHEHHE CBETA B
N . bubmuorexa [IOK
26 OJIHOPOJIHOM cpenie. ToueuHbIil HCTOYHUK

cBera. Jlyu cBera

https://m.edsoo.ru/ff0cd350




OTpa)KeHI/IC cBeTa. 3aKOHBI OTpa’KCHUA

27 cBeta. [loctpoenue n3o0paxeHui B IIIOCKOM bubmorexa [IOK
seprae https://m.edsoo.ru/ff0cd4e0
[Ipenomnenue cera. [loiHOE BHYTpEHHEE Bu6 OK

28 oTpaxkenue. [IpenenbHbIil yroa moaHoro nomorexa I
BHYTPCHHET0 OTpaKEHHA https://m.edsoo.ru/ff0cd7f6

29 Jlaboparopnas padora Ne 2 «3mepenue bubnmorexa [IOK
MOKa3aTelisi IPEJIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
Jlunzel. [TocTpoeHue n300pakeHM B TUH3E. BuG OK

30 dopmysia TOHKOH JIMH3BL. Y BEIMYCHHE nosmotexa I
- https://m.edsoo.ru/ffOcddle

31 Pewmenue 3amay

39 JlaGopaTtopHnas pabota Ne 3 «McciaenoBanue
CBOMCTB M300paKEHUH B JIMH32X)

33 Jucnepcus ceera. Cii0kHbBIN cOCTaB O€710T0
cBera. LlBet

34 WnTepdepennus ceera. udpakuus ceera. bu6nmoreka LIOK
JudpakumonHas pemeérka https://m.edsoo.ru/ffOced22

35 ITonepedyHOCTh CBETOBBIX BOJIH. bubnnoreka LIOK
[Tonsipusanus ceera https://m.edsoo.ru/ff0cf02e

bu6mmoreka [IOK

36 KonTponbras padota Ne 3 mo Teme "Onruka"

P P https://m.edsoo.ru/ffOcf6f0
['paHUIBI TPUMEHUMOCTH KJIACCUIECKOU Eub OK

37 MexaHukH. [locTynaTel ciennansHOM TEOPHH nosmotexa I
O THOCHTLHOCTIH https://m.edsoo.ru/ff0cf862

38 OTHOCUTENHHOCTHh OJTHOBPEMEHHOCTH. bubnmnoreka [IOK
3amesieHre BPEMEHU U COKpPAILlEHUE AJIUHbI https://m.edsoo.ru/ff0cfa42

39 OHeprus U UMITYJIbC PEIATUBUCTCKON bu6imoreka [IOK




yacTuilbl. CBsA3b MACChl C SHEPrUEh U
HUMITYJIbCOM. DHEPTHUS TIOKOS

https://m.edsoo.ru/ffOcfc68

®otonbl. Popmyna [Inanka. Dueprus u bubnmorexa [IOK
40
UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfe16
a1 OtkpeiTHe U uccaenoBanue horodrpdekra. bubnmoreka [IOK
Omnbithl A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonsl pororpdexra. YpaBHeHHE
42 BI?IHHJTegI)Ha ,Z[H(i;{((ii)OToa(b(f))eKTa «Kpacnas bubmorera [OK
BP https://m.edsoo.ru/ff0d015e
rpanuna» gorodpdexra
43 Hasnenue csera. OnbiTel [1. H. JIeGenesa. bubnuoreka [IOK
XUMHYECKOE NEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue yCTporucTBa U IPaKTUYECKOe
44 npuMeHeHue: (oTorneMeHT, GOoTOAaTUHUK,
coJiHe4Has OaTapesi, CBETOUO/T
45 Pemenue 3aa4 mo TeMe « 3JIeMEHTBI bubmuorexa [IOK
KBAHTOBOM ONTHKU https://m.edsoo.ru/ff0d0302
Mogenb atoma Tomcona. ONBITHI
46 Pesepdopaa mo paccesHUIO 0-4acTHUIL bubmorexa [OK
PLOP P ’ https://m.edsoo.ru/ffod091a
IInanerapHas mozens aroma
bu6nmoreka IIOK
47 IT b
OCTyRATHL Hopa https://m.edsoo.ru/ff0dOafa
W3nydyenue u nornoueHue (GOTOHOB MPU
48 e eyxozle aroMa c OJ:I[III{oro (I)OBHSI SHE prpm bubmorexa IIOK
P o P P https://m.edsoo.ru/ff0dOafa
Ha Apyroi. Buasl cnektpon
BosmoBbIe cBoiicTBa YacTHIL. BOJTHEI e
49 Bpoitnsa. KopnyckynnsspHO-BOIHOBOM bubnnoreka LIOK

nyanu3M. CIIOHTaHHOE U BBIHYKJIEHHOE
U3JIy4eHHe

https://m.edsoo.ru/ff0d0ca8




OTKpBITI/Ie PaAnO0aKTHBHOCTHU. OnEBITH

bu6mmoreka IIOK

50 Pesepdopaa no onpexaenenno cocrasa
phopx pea https://m.edsoo.ru/ff0dofd2
PaAMOAKTUBHOIO U3JTyYECHUS
51 OtkpeITHE IPOTOHA U HEUTpOoHA. HyKkioHHas
MoJenb saapa. M3otomnsl
Anbda-pacniaz. INeKTPOHHBIN U
52 HOBI/I(I;p(I))HHHﬁ 6eTa-pa£)naz[ I'amma- bubmorexa LIOK
’ https://m.edsoo.ru/ff0d1162
U3JIy4YeHue
53 Oueprust cBs3u. SnepHsie cuibl. JledexT
macc
54 S nepnbie peakuu. TepMOsIEpHBIN CHHTES
55 SAnepnslii peaxtop. [Ipodiaemsl u bubnuoreka LIOK
MIEPCIIEKTUBBI IEPHOM SHEPIETUKHU https://m.edsoo.ru/ff0d0e38
DJleMeHTapHbIE YaCcTUIIbl. MeTO b
56 HAOJIO/ICHUS U PETUCTPALIMH dIIEMEHTAPHBIX bubmorera [OK
https://m.edso0.ru/ff0d1356
YaCTHII
57 KonTponbnas pabota Ne 4 o Teme
"KBanToBas ¢uznka"
58 Dranbipa3BuTHs actponomuu. [Ipuknannoe u
MHPOBO33PEHYECKOE 3HAUEHUE ACTPOHOMUU
Bun 38€3aH0T0 HeOa. Co3Be3nus, ApKue
59 3BE3/1bI, IIJIAHETHI, UX BUJUMOE JBUKEHUE.
ConneyHas cucrema
60 Connue. ConHevyHast akTUBHOCTb. MIcTOUHMK
sHepruu CoJIHIA U 3BE3]T
61 3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.

3BE3/1bI TJIABHOM MOCIIEIOBATEIBHOCTH.
BuyTtpennee ctpoenue 38¢31. CoBpeMeHHBIE




MIPEACTABJICHHS O IPOUCXOXKICHUH 1
sposronuu CoJIHIA U 3BE3]

62

Muineunsiii [1yTe — Hama ["ayakTuka.
[Tonoxenue u asmxenue ConHila B
INanaktuxe. ['anmaktuku. YEpHbIE ABIPHI B
sJipax rajlakTUK

63

Bceenennas. Paciiupenue BeenleHHON.
Macmrabnas crpykrypa Beenennoil.
Meraranaktuka

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

64

Hepemennsie mpobiaemMbl acCTPOHOMUU

65

O6o6maromuit ypok. Poib ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOM,
TEXHOJIOTHYECKOH, COLIMATBLHOMN B THYECKON
chepax IeaTebHOCTH YeJIOBEeKa

66

O606maromuit ypok. Ponb 1 MmecTo ¢pusuku
Y aCTPOHOMUH B COBPEMEHHON HAyYHOHN
KapTHUHE MHUpa

67

O6o06matomuii ypok. Pons dpuzudeckoit
Teopuu B (HOPMUPOBAHUU MPECTABICHUH O
¢buznyecKoil kapTuHe MUpa

68

O6o06maromuii ypok. Mecto ¢pusudeckoit
KapTUHBI MUPa B OOIIEM PsITy COBPEMEHHBIX
GCTGCTBGHHO-HayLIHI)IX HpeI[CTaBJ'IeHI/Iﬁ 0
pUpoe

OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME
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KPUTEPUM OLIEHUBAHMS 3HAHWIA, YMEHMII YYALIAXCS
KPUTEPUU OLIEHMBAHMSI 3HAHUI, YMEHHMII YUYAILMXCS no dpusuke

Kpurepun ouneHuBaHHsI yCTHOIO OTBeTa y4allerocs:

Ouenka «5» CTaBUTCS, €CIM YUCHUK:

1. Tloka3biBaeT rirybOKO€ U MOJHOE 3HAHUE M TOHMMAHKUE BCETO MPOrPaMMHOI0 MaTepHara;
II0JIHOE IOHMMAaHKE CYILHOCTH PACCMATPUBAEMBIX IIOHATUH, SIBJICHUHM U 3aKOHOMEPHOCTEH,
TEOPHi1, B3aUMOCBS3EH.

2. YMeeT COCTaBUTh MOJIHBIA U MPABIILHBIA OTBET HA OCHOBE U3YYCHHOTO MaTepUAIIa;
BBIJICTIATH TJIaBHBIE IIOJIOKEHHUS, CAMOCTOSITENILHO IMOATBEPKAATH OTBET KOHKPETHBIMU
npuMepamu, (pakTaMu; CaMOCTOSITEILHO ¥ apTyMEHTUPOBAHO JIeIaTh aHaJIN3, 0000IIeHHNS,
BBIBO/Ibl; YCTAHABIMBATh MEXIIPEIMETHbIE CBA3H (Ha OCHOBE paHee NPUOOPETEHHBIX 3HAHUN)
Y BHYTPUIIPEIMETHBIE CBSI3H, TBOPUYECKU IPUMEHSATD II0JyUYE€HHbIE 3HAHNUS B HE3HAKOMOM
curyanuu. IlocnenoBarenbHo, 4€TKO, CBA3HO, 0OOCHOBAHHO M 0€301IMO0YHO U3JaraTh
y4eOHbIN MaTepral. ¥YMeeT COCTaBIsTh OTBET B JIOTMUECKOH MOCIIEI0BATEIbHOCTH C
UCIIOJIb30BaHUEM ITPUHATON TEPMUHOJIOIUH; AeTaTh COOCTBEHHBIE BBIBO/BI; (JOPMYIUPOBAThH
TOYHOE OIPENIECIICHUE U UCTOJKOBAHUE OCHOBHBIX IIOHATHM, 3aKOHOB, TEOpUI. MokeT npu
OTBETE HE NOBTOPATH JIOCJIOBHO TEKCT YUeOHUKA; M3JIaraTh MaTepHal JUTepaTypHbIM
A3BIKOM; IIPaBUJIBHO M 0OCTOSITENIbHO OTBEYATh Ha JONOJHUTEIbHBIE BOIIPOCHI YUUTES;
CaMOCTOSITENILHO U PAallMOHAJIBHO UCIIOJIb30BATh HATJIAHBIE IOCOOUS, CIPAaBOYHBIE
MaTepuaibl, y4eOHUK, JOMOTHUTEIbHYIO JIUTEPATypy, IEPBOUCTOUHUKH; IPUMEHATh
CHCTEMY YCJIOBHBIX 0003HAYEHUH IIPU BEIEHUH 3aMuceil, CONMPOBOXKIAIOIINX OTBET;
MCIIOJIb30BAaTh JJIsl J0KA3aTeIbCTBA BBIBOJOB U3 HAOIIOAEHHUM U OIIBITOB.

3. CaMoCTOSTENIhHO, YBEPEHHO U 0€30IMO0YHO MPUMEHSET MOTyYeHHBIC 3HAHHSI B PEIICHUN
po0JieM Ha TBOPUYECKOM YpPOBHE; IOIIyCKAaeT He O0JIee 0OAHOr0 HE04eTa, KOTOPBIN JIETKO
UCIIPABIISIET MO TPEOOBAHUIO YUUTEIIS; UMEET HEOOXO0IMMbIE HABBIKU pabOThI ¢ Iprdopamu,
yeprexamu, CXeMaMH, rpadukamu, KapTaMu, COYTCTBYIOIIMMU OTBETY; 3allHCH,
COITPOBOKAIOIIME OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ouenka «4» CTaBUTCS, €CIM YUEHHUK:

1. TIloka3bIBaeT 3HaHUS BCEro MU3yUYEHHOTO MPOrpaMMHOI0 MaTepuaia. Jlaet moyiHblil u
NPaBUJIbHBIN OTBET HA OCHOBE U3yUYEHHBIX TEOPUH, IOMYyCKAeT HE3HAUNUTENIbHbIE OLIMOKU U
HEJ0YEThl IPU BOCIPOU3BEICHUH U3yUYEHHOTO0 MaTepuasa, HeOOJbIINe HETOYHOCTH ITPU
UCIOJIb30BaHUU HAayYHBIX TEPMUHOB MJIM BBIBOJAX, 0000IIEHHUAX U3 HAOIIOICHUH.
Marepuan uznaraetr B ONpeaeICHHON JJOTMYECKON MOCIE0BATEIBHOCTH, IIPH 3TOM
JIOITyCKaeT OJJHY HerpyOyto omMOKy UK He OoJiee IByX HEeJI0UETOB, KOTOPhIE MOXKET
HCIIPABUTh CAMOCTOSITENBHO IIPU TPEOOBAaHUM UM HEOOJIBIION MTOMOLIH NMPENOaBaTeNs;
MIOTBEPKIAET OTBET KOHKPETHBIMU NIPUMEPAMH; TPAaBUIIBHO OTBEYAET HA
JIOTIOTHUTEIIbHBIE BOIIPOCHI YUUTEIIS.

2. 'YMeer caMOCTOSITENIbHO BBIIENATH TJIaBHBIE TTOJIOKEHUS B M3YYEeHHOM MaTepHalie; Ha
OCHOBaHMU (PaKTOB U MPUMEPOB 0000IIaTh, 1€1aTh BHIBOABI. Y CTAHABIMBATh
BHYTPHUIIPEIMETHBIECBSI3U. MOKET IPUMEHSTh MOJIyY€HHbIE 3HAHUS Ha TPAKTHKE B
BUJOM3MEHHOHN CUTYyalluH, COOTI01aTh OCHOBHBIE IPaBUiIa KyJIbTYphl YCTHOU peyH,
MCIIOJIb30BATh IIPU OTBETE HAyYHbIE TEPMUHBI.

3. He obmamaer mocTaTOYHBIM HABBIKOM Pa0OTHI CO CIIPABOYHOM JTUTEPATYPOH, YICOHUKOM,
NEPBOMCTOUYHUKOM (IIPAaBUIIBHO OPUEHTUPYETCSI, HO pabOTaeT MEAJICHHO)

Ouenka «3» CTaBUTCS, €CIA YYCHHUK :

1. VYcBaumBaet OCHOBHOE COJIEp)KaHHE YUYEOHOT0 MaTepuala, HO UMEET MPoOeIbl, He
MPENSITCTBYIOLINE albHEUIIIEMY YCBOCHHIO MPOTPAMMHOI0 MaTepuaa.



2. MWznaraer MaTepuall HECHCTEMAaTU3UPOBAHHO, (PparMEHTapHO, HE BCET 1A MOCIIE0BATENLHO;
MOKa3bIBAaET HEAOCTATOUHYIO C(HOPMUPOBAHHOCTH OT/IEJIbHBIX 3HAHUN U YMEHUH; CI1a00
apryMEeHTHUPYET BbIBOJIbI U 0000111eHUs U3 HAOIIOICHU, ONBITOB WJIK JOMYCKAeT OIUOKH
IIPU UX U3JI0KEHUM; JAET HEUETKUE OIIPEAETICHUS IOHATUH.

3. UcnbIThIBaeT 3aTpyJHEHUS B IPUMEHEHNHU 3HAHUN, HEOOXOIMMBIX ISl peIIeHUs 3a/1a4
pa3IMYHbIX TUIOB, MPAKTUYECKHUX 3aJJaHUi; IPU OOBSICHEHUHU KOHKPETHBIX SIBJICHUN Ha
OCHOBE TEOPHil U 3aKOHOB; OTBEYAET HETOIHO Ha BOIIPOCHI YUUTENS UM BOCIIPOU3BOJUT
cajiepKaHKe TeKCcTa yueOHHKa, HO HEIOCTATOYHO TTIOHUMAET OT/EJIbHBIC MOJI0KECHHUS,
UMEIOIIME BaKHOE 3HAYCHUE B 3TOM TEKCTE, JOIYCKasi OJHY-/ABE IpyObIie OIIHOKH.

Ouyenka «2» CTaBUTCS, €CIM YUCHHUK :

1. He ycBauBaer u He pacKpbIBaeT OCHOBHOE COJIEpKaHue Y4eOHOTro MaTepuaa; He 3HaeT
WIM HE IOHMMAeT 3HAYUTEIbHYI0 YacTh IPOrPaMMHOI0 MaTepuaia B peaeiax
MOCTaBJICHHBIX BOIIPOCOB; HE JIEJIaeT BHIBOJIOB U O0OOIICHHIA.

2. Hwmeer cnabo copMupoBaHHBIE U HEMOJTHBIEC 3HAHUSA, HE YMEET MPUMEHSTh UX MIPU
pelIeHnr KOHKPETHBIX BOIIPOCOB, 3a/1a4, 3a/IaHui 110 00pasily.

3. Ilpu oTBere Ha OJUH BOIPOC JOIMycKaeT Oosee 2X rpyObIX OMUOOK, KOTOPhIE HE MOKET
UCIPABUTh JAXKE MPU TOMOIIY YUUTES.

Oyenka «1» cTaBUTCS, €CIM YUYEHUK OTKa3aJcs OTBEYaTh YCTHO.

KpuTtepuu onieHUBaHNSI YMeHHs PelIaTh pacyeTHBIE 3a/1a4M.

Kasxzplii aTan perieHns oneHnBaeTcs B 1 0aiwi, mpyu OKOHYaHUH PEIICHHS TTOJyYCHHbIC OaslTbl

CYMMHUPYIOTCSI M BBICTABJISICTCS OLICHKA COTJIACHO KPUTEPHSIM OIICHHUBAHUSI TUCbMEHHBIX PadoT.

1. TlpaBuibHO CAaMOCTOSITEIBHO 3aIIMCHIBACT KPATKOE YCIOBUE 33a4H, IEMOHCTPUPYS 3HAHUE
YCJIOBHBIX 0003Ha4YCHUT (PM3HMYCCKUX BEIMYMH U X CIUHUIIBI U3MEPCHUSL.

2. llpaBUIBHO M CAMOCTOSITEIIFHO MPeoOpaszyeT eqUHUIIBI n3MepeHus B enuHuLsl CU.

3. AHamm3upyer yCcIoBHUE 331a41 ¥ MPABUIBHO U CAMOCTOSITEIBHO 3aIMCHIBAaeT (GopMyIty st
OIpeIeIeHNsI HEM3BECTHOW (PM3MYECKOM BETUUUHEI

4. TlpaBHIBHO U CAMOCTOSITEIBHO BBIOIHSET PACUETHI

5. Tlpu HEOOXOAUMOCTH HCHONB3YET JIOMOTHUTEIBHBIE POPMYITBI

6. IlpaBHIBHO M CAMOCTOSITENIFHO BBIOJHSIET PAacYEThl, CIIONB3YS JOTIOTHUTEIBHBIC
bopMybI.

7. AHanmu3upyer MoJy4eHHbIH pe3yabTaT U 3alUChIBAET OTBET.

Kpurepuu ouieHUBaHMSA NPOEKTA.

Ouenka "5"craBurcs, eciu:

1. IIpaBUIIbHO IOHATHI 1IEJTh, 3a/1a4X BBIITOJHEHHS TIPOCKTA.

2. Co0ro/ieHa TEXHOJIOTUS HCIIOJHEHUS TPOEKTA, BbIIEP>KaHbl COOTBETCTBYIOIIHE 3TAllbI.

3. IIpoext oopMIIeH B COOTBETCTBUH C TPEOOBAHHSIMHU.

4. ITposiBIeHBI TBOPUECTBO, MHUIMATHBA.

5. IlpexbsBICHHBIA MPOIYKT NESITEIHLHOCTH OTJIMYAETCSI BBICOKHMM KadyeCTBOM HCIIOJTHEHUS,
COOTBETCTBYET 3asBJICHHON TEME.

Ouenka "'4"craBuTrcs, ecJIu:

1. IIpaBMJIBHO MOHATHI 11€JTb, 3a/1a41 BBIITOJHEHHS POEKTA.

2. CoOnroieHa  TEXHOJIOTHS HCIIONHEHHs TPOEKTa, JTambl, HO JOMYyIIEHBl HEe3HAUYUTEIhHBIC
OLIMOKH, HETOYHOCTH B O(OPMIICHHH.

3. IIposiBIIEHO TBOPYECTRBO.

4. ITpenbsBneHHbI MPOIYKT JEATENHOCTH OTJIMYAETCS BBICOKUM KauyeCTBOM HCIOJIHEHUS,
COOTBETCTBYET 3asIBJICHHOW TEME.



Onenka "3" craBurcs, ecjim:

1. [IpaBuUIbHO TOHSATHI 1EITb, 33a4YH BBITIOTHEHHS IIPOCKTA.

2. Co0nroieHa TEXHOJIOTHSL BBIMIOJHEHHUS MPOEKTa, HO MMEIOTCs 1-2 ommOKu B 3Tamax Wid B
0o(OpMIICHHH.

3. CaMOCTOATENBHOCTD MPOSIBIIEHA HA HEIOCTATOYHOM YPOBHE.

Onenka "2" craBuTCH, €CJIM:

1. IIpaBHIIbHO MOHATHI 1IEJTb, 3a/1a41 BBIITOJTHEHHS IPOCKTA.

2. He coOnroneHa TEXHOJNOTHS BBINOJIHCHUS TPOEKTAa, MMEIOTCS OMIMOKM B ATamax WM B
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othopmiteHHH.

Onenka "1" craBuTcs, eciin:

[TpoeKT He BBIMOIHEH WK HE CAAaH Ha IPOBEPKY

KpHTepI/II/I OLl¢CHUBaAHUA ITMCbMCHHbBIX paﬁoT (KOHTpOJILHI)IX,

CaMOCTOATEC/IbHbIX, TeCTOB)

Ouenka «5» cTaBUTCS, €CIIM yUYEeHUK BRITOIHIU paBuibHO OT 90% mo 100% ot obmiero uncia
0amioB

Ounenka «4» CTaBUTCS, €CIIM YUYSHUK BBIMOIHIII TpaBuibHO OT 70 % mo 89% ot obmiero uncia
0amioB

OuneHka «3» CTaBUTCS, €CIIM YICHHUK BBITOJHWI TpaBmwibHO 0T 50 % 10 69% ot obmiero uucia
0amioB

OneHka «2» CTaBUTCS, €CJIM YYCHHWK BBIOJHWI npaBwibHO MeHee 50 % ot obmero uucia
0amioB

OuneHka «1» CTaBUTCS, €CITM YUYCHHUK HE TPUCTYIHII K pad0Te WM HE MPEACTaBUI Ha IIPOBEPKY.

Kpurtepuu ouenuBanus 1a60paTopHbIX padoT

OuneHka «5» cTaBUTCS, €CJIM YUYCHUK:

1. IlpaBunbHO omnpenenua Lenb ONbITA M BBIIOJHWI pPabOTy B IOJHOM 00beMe ¢
co0JII0ICHHEM HEOOXO0IMMOH MOCIIEI0BAaTEIbHOCTH MPOBEICHHSI ONBITOB U U3MEPEHUH.

2. CamOCTOSTENbHO W palMOHaIbHO BHIOpall W TMOATOTOBHJ JJSl OIBITa HEO0OXOIUMOe
000pyI0BaHKE, BCE OTMBITHI ITPOBEN B YCIOBHUSIX U PEKUMaX, 00ECIICUUBAIOIINX MOTyYCHHUE
pPe3yIBTATOB U BHIBOJIOB C HAUOOJIBIIIEH TOYHOCTHIO.

3. Haquo T'paMOTHO, JIOTUYHO OITHNCaJl Ha6J'IIOJ_'[eHI/I${ u C(l)OpMI/IpOBaJ'I BBIBOAbBI U3 OIIBITA.

4. B mpeAcTaBIIEHHOM OTYETEe MPABWJIBHO M aKKYPAaTHO BBITIONHWI BCE 3aIMCH, TAOJHIIHI,
PUCYHKH, YEpPTEkKH, TpadUKH, BBIYMCICHUS W CIeNal BBIBOJLL [IpaBHIIBHO BBITTOJHHUIT
aHanu3 norpemrHocteit (9-11 kmaccer).

5. TlposBisier opraHU3aMOHHO-TPYIOBBIE YMEHHS (ITOIePKUBAET YHCTOTY pabodYero Mecra
U TIOPSJIOK Ha CTOJIe, SKOHOMHO HCIOJB3yeT PacXOIHbIE MaTepHaibl). JKCIEPUMEHT
OCYWIECTBISICT MO TIUIAHYy C YYEeTOM TEXHUKH O€30MacCHOCTH M MpaBUi pPabOTHl C
MarepuazamMu 1 000py0BaHUEM.

Ounenka «4» cTaBUTCSA, €CJIM YUYEHUK BBITIOJHWI TPEOOBAHUS K OLIEHKE «5», HO:

1. OnbIT NpOBOAMI B YCIOBHSIX, HE 00€CIIEUNBAIOLINX TOCTATOYHON TOUHOCTH U3MEPEHH.

2. BbUI0 AOMyIIeHO /1Ba — TPH HEJ04YeTa Wit 00Jiee 0JTHOM rpy0oii OIMOKH U OHOTO
He/loueTa.

3. DKCIEepUMEHT MPOBE/ICH HE TIOTHOCTHIO WIIH B ONMCAHUN HAOFOICHUH U3 OTIBITa YUSHUK
JIOMYCTUJI HETOYHOCTH, BBIBOJIBI CZETIall HETIOJIHBIE.

Ouenka «3» CTaBUTCS, €CITH YUCHHK:

1. TlpaBuibHO oOmpenenwa Ielb ONbITa; PadOTy BHINONHAET MPAaBHIBHO HE MEHEe YeM
HaroJOBUHY, OJHAKO OOBEM BBIIOJHEHHOM YacTH TaKOB, YTO II03BOJISIET MOJNYyYUTh
NIPaBUJIbHBIE PE3YJIbTAaThl M BHIBOJBI 10 OCHOBHBIM, NMPHHLIMIHAIBLHO BaKHBIM 3a/1a4aM
paboTHI.

2. Tlonbop o6opynoBanusi, 00BEKTOB, MATEPHUAJIOB, a TAKXKe pabOTHI IO HaYaly OIBITA MPOBEI
C TIOMOIIBIO YUYHUTENs; WIM B XOJ€ NPOBEACHUS OINbITA U H3MEPEHUH OMNbITa OBLIH



JOTYIIEHBI OITUOKY B ONMTUCAHUU HAOIOIeHUH, (POPMYITMPOBAHUH BHIBOJIOB.

3. OmbIT MpOBOAUIICS B HEPAITMOHATBHBIX YCIOBHSX, YTO MPUBENO K MOIYYCHUIO PE3YIHTATOB
¢ OOJIBIIEH MOTPENIHOCTBIO WM B OTYETE OBLIH JOMYIICHBI B OOIICH CIIO)KHOCTH He Ooliee
IBYX OIIMOOK (B 3alMCAX CIWHUI], U3MEPCHUSAX, B BBIYHUCICHUAX, rpadukax, TabIumax,
cXeMmax, aHaju3e MOTPEHIHOCTed W T.O.) HE NPUHIUIHAIBHOTO JJIs JaHHOW paboThI
XapakTepa, HO TOBIUSBIIMX HA PE3yJbTaT BBHIMOJHEHUS; HE BBIOJHEH COBCEM WIIH
BBINOJIHEH HEBEPHO aHaiu3 rmorpemHocTei (9-11 kimaccor).

4. Jlomyckaer rpyOyro ommOKy B XOJ€ O3KCIepuMeHTa (B OOBsACHeHHH, B O(OpMICHHUU
paboThl, B COOJIIOJICHUH IMPAaBHJ TEXHUKU OE30MACHOCTH INMpH paboTe ¢ MaTepualiaMu U
000pYyIOBaHUEM ), KOTOPAsi UCIIPABIISCTCS 110 TPCOOBAHUIO YUUTEIIS.

OneHka «2» CTaBUTCS, €CIIH YUCHHUK:

1. He onpenenui caMOCTOSTENHHO I OIBITA.

2. Bpmoaaun paboTy He MOTHOCTHIO.

3. He nmoaroroBui Hy>kHOE 000py/10BaHHE ¥ 00bEM BBIITOJHEHHOH YacTH pabOThl HE TTO3BOJISIET
ClIeNaTh MPaBUIIBHBIX BBIBOJIOB.

4. OnbIThl, U3BMEPEHUS, BRIYUCIICHUS, HAOTIOCHHSI POU3BOININCH HEITPABIIIBHO.

5. B xone paboThl u B oT4eTe 0OHAPYKUJIMCH B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUYECHHBIC B
TpeOOBaHUAX K OLICHKE «3».

6. Jlomyckaer aBe (u Oosiee) rpyOble OIMMOKKM B XOJ€ JKCIEPHUMEHTa, B OOBSICHCHHH, B
opopmiieHnn pPabOThI, B COOJIOJCHUHM NPABUJI TEXHUKH OCE30IAaCHOCTH IpU paboTe ¢
BEIIECTBAMH M OOOPYJOBaHUEM, KOTOpPHIE HE MOXKET HUCIPABUTh JaXe 10 TPeOOBAHUIO
VUHUTETIS.

Ouenka «1» cTaBUTCSA, €CIHM YUSHHK: HE MPUCTYIHI K paboTe WK HEe PECTABUII Ha TIPOBEPKY.

KOHTPOJIBHO —U3MEPUTEJIBHBIE MATEPUAJIBI.

Kontponsno-n3mepurensusie  Mmatepuansl  (KMMsI), wucnonbp3yeMble  JTaHHOW —IIPOTpaMMOM,
COCTaBJICHBI Ha OCHOBe yueOHO-meroamueckoro nocodus A.E.Mapon, E.A.Mapon. ®usuka. 10 xmacc.
Onu nuddepeHunpoBaHbl ¥ NPEANOJIATalOT HE TOJBKO PENPOLYKTUBHYIO ACATENBHOCTh YUalIerocs, HO 1
TBOPYECKUH MOAXO/, T. €. KaUeCTBEHHbIe U pacueTHble 3aanus. KUMBI coOTBETCTBYIOT MOCTaBIEHHBIM
3ajauaM U eJsM ITpyu 00ydeHUH (Pr3KKe U MO3BOJISIOT OTCIENTh MX BBHITIOTHEHHE.

ITpu mpoBeAEHUU KOHTPOJBHBIX padOT B Kiaccax Pa3IMYHOW MOTHBALlMM y4eOHOH IesSTeIbHOCTH
yYaliuMcsl TIpeajlaraloTcss 3aJaHdsg Pa3IMYHOTO YpOBHS cioxHOCTH. 3anmanus [-1I  Bapmanra
OTCJIEKMBAIOT YCBOGHUE CTaHJapTa U IPEAINOJIAraloT pacueTHble 3aJaud Ha NPUMEHEHHE OJHOM U3
¢dopmyn nmanHoro paszena, a 3amanusi IlI- IV BapuaHTa KpomMe KOHTpOJSL YCBOEHHMS 0053aTELHOTO
MUHUMYMa 3HAaHHH MpPEIIojararT 3aJaHus TBOPUECKOIO XapakTepa, HallpUMeEp, pacdeTHBIE 3aJadd C
MPUMEHEHHUEM HECKOJBKUX (OPMYII HITH pellieHHe KOMOMHUPOBAHHBIX 3a/1a4.



YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» dusuka, 10 kinace/ KacesinoB B.A., O6111ecTBO C OrpaHUYeHHON
0TBETCTBEHHOCTHIO «[IPODAY; AktinoHepHoe o01iecTBo «I3marenbeTBo
«ITpocsenienue»

» ®usuka, 11 kmace/ Kacesiaos B.A., O011ecTBO ¢ OTpaHUYCHHON
O0TBETCTBEHHOCTHIO «[IPODAY; AxuinonepHoe o01iecTBo «3narenbcTBo

«HpOCBCIHGHI/IC»

METOANYECKHUE MATEPHUAJIbBI IJI1A YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET






