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HOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 1o ¢usnke 0a30BOro ypoBHsS Ha YpOBHE CpeaHero oOimero oOpa3oBaHHUS
pa3paboTaHa Ha OCHOBE IIOJIOKCHHM M TpPeOOBaHM K pe3yjbTaTaM OCBOCHHS OCHOBHOM
oOpa3oBarenbHO mporpamMmbl, mnpenacraBieHHbix B OI'OC COO, a Takxke ¢ y4éroMm
¢benepanpbHOll paboueil mporpaMmbl BOCIHUTAaHUS M KOHIENIMHM TNPENoAaBaHUs y4eOHOro
npenmeTta «@Pusznka» B o0Opa3oBaTelIbHBIX opraHm3anusx Poccuiickoit  denepamum,
peanu3yoNnMX OCHOBHbIE 00pa30BaTeIbHBIEC TPOTPAMMBI.

Conep:xaHue mporpaMMmbl 1o (HU3UKE HANpaBiIeHO Ha (HOpPMHUPOBAHHE €CTECTBEHHO-
HAy4YHOH KapTHHBI Mupa oOyuatommxcsi 10—11 kmaccoB npu o0ydenun ux ¢usnke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-/1eATeIbHOCTHOrO noaxoaa. [IporpamMMa 1o ¢pusnke COOTBETCTBYET
tpeboBanusiM ®I'OC COO k miaHUPyeMBbIM JMYHOCTHBIM, NMPEAMETHBIM M METampeaMeTHBIM
pe3yibTaTaM OOy4YeHHs, a TaKKe YYUTHIBAET HEOOXOAMMOCTh pealu3allMd MEXMPEIMETHBIX
cBsizell (PU3MKM C €CTECTBEHHO-HAY4YHBIMH Yy4eOHBIMU IpeaMeTamMu. B Hell ompenenstoTcs
OCHOBHBIE 1I€JIM U3y4yeHHUs] (U3UKHU HA YPOBHE CPEAHEro oOLIero oO0pa3oBaHMsl, IUIAHUPYEMbIE
pe3ysibTaThl OCBOEHHUS Kypca (U3MKHU: JMYHOCTHBIE, METalpeIMETHbIE, NpEeAMETHbIE (Ha
0a30BOM YpOBHE).

[Tporpamma o ¢u3KKe BKIIOYAET:

o IUIAHUPYEMbIe Pe3yJIbTaThl OCBOCHHs Kypca (PU3MKH Ha 0a30BOM YpOBHE, B TOM UHCIE
MPEeIMETHBIE PE3YJIBTATHI IO TO/IaM O0YyYEHUS;
o cozepkanue yueoHoro npeamera «Du3nka» mo rogam o0 ydeHusl.

dusmka Kak Hayka o Hanbosee oOLMX 3aKOHAX MPUPOIbI, BHICTYIIAs B KAUeCTBE y4eOHOT 0
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HAHHHA 00 OKPYKArOIIEM MHpE.
HlkonbHbI Kypc OHU3MKM — CHUCTEMOOOpa3yroUMi ISl €CTeCTBEHHO-HAayYHbIX Y4eOHBIX
MIPEMETOB, TOCKOJIbKY (PU3HUECKHE 3aKOHBI JIEXKAT B OCHOBE IIPOLIECCOB U SIBJICHUN, H3y4aeMbIX
XUMHEH, Ouomnorueil, ¢puznyeckoil reorpadueir u acrpoHomueil. Mcnonab3oBaHue u akTUBHOE
IpUMEHeHHne (U3NYECKUX 3HAHUU OIpeneNnseT XapakTep W pa3BUTHE pPa3HOOOpa3HBIX
TEXHOJOTHH B cdepe HSHEPreTMKd, TPAHCIOPTA, OCBOCHUS KOCMOCA, TONYYEHHUS HOBBIX
MaTepHaJIoB C 3a/laHHBIMU CBOWCTBAMH M ApPYrux. M3ydenune (Gu3NKW BHOCHT OCHOBHOHM BKIJIAJ B
(opMupOBaHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa 00ydaromuxcsi, B GOpMUPOBAHUE YMEHHH
MIPUMEHSATh HAyYHBI METO]I TO3HAHMS IIPH BBIMOJIHEHUN UMH Y4eOHBIX UCCIIEI0BAHUM.

B ocHoOBY Kypca (pu3uku 1uist ypoBHSI CpeHEro oo1ero oopa3oBaHus MOJI0XKEH P UIeH,
KOTOpBIE MOYKHO pacCMaTpUBaTh KaK MNPUHIUIIBI €70 IOCTPOEHHUSL.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEHl KypcC SIBISIETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COAEPXKUT MaTepuaj U3 BCEX pa3lesioB (U3MKU, BKIIOYAET KaK BOMPOCH KJIACCUUECKOU, TaK U
COBpeMeHHOU (pU3HKH.

Hoes eenepanuzayuu. B cOOTBETCTBHM ¢ Hel MaTepual Kypca pu3uku 00beTUHEH BOKPYT
¢busnyeckux Tteopuid. Beaymmm B Kypce sBisieTrcss (OpMHpPOBaHHE IPEACTABIECHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEILIECTBE U I10JIE.

Hoes eymanumapuzayuu. E€ peanuszanusi npeanongaraeT UCIoJIb30BaHUE TYMaHUTapHOIO
noTeH1uaNa (PU3NYECKOl HayKHu, OCMBICIEHUE CBSI3U Pa3BUTHUSI (PU3UKHU C pa3BUTHEM OOILECTBA,
a TaKKe ¢ MUPOBO33PEHY €CKUMHU, HPABCTBEHHBIMH U SKOJIOTHYECKUMHU TPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc pusnku mpeamnosiaraetT 3HakOMCTBO C IIUPOKUM
KPYT'OM TEXHUUYECKUX U TEXHOJIOTMUECKUX MPUII0KEHUN N3YyYEHHBIX TEOPUN U 3aKOHOB.

Hoesa oskonocusayuu peanu3yercs IOCPEICTBOM BBEACHUS JJIEMEHTOB COJAEpKaHMUS,
MOCBSIIIIEHHBIX 3KOJOTMYECKUM IMpOoOJeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTHUH, a TaKke 00CyX AeHUs MPoOIeM palioHaIbHOIO IPUPOIONOIb30BAHUS U
9KOJIOTUYECKON O€30MacCHOCTH.

CrepXHEBBIMH 3JIEMEHTaMH Kypca (pU3MKH Ha YPOBHE CpPEIHEr0 OOIIero oOpa3oBaHHS
ABISIFOTCSL  (pU3MUECKUEe Teopuu ((GOopMHUpPOBAHUE NPENCTaBICHUH O CTPYKTYpe NOCTPOCHUS



¢busnyeckoil TeopuH, poiu (yHIAMEHTAIbHBIX 3aKOHOB M MPHUHIUIIOB B COBPEMEHHBIX
MIPEJCTaBICHUAX O MPUPOAE, FPAHUIIAX NPUMEHUMOCTH TEOpPUHM, JJI OMMCAHMSI €CTECTBEHHO-
HayYHBIX SIBJICHUH U MPOIIECCOB).

CucTeMHO-IeSITEIPHOCTHBIN MOAX0 B Kypce (PU3UKU peain3yeTcs MPexIe BCero 3a CUET
OpraHu3alMK SKCIIePUMEHTAIBHON AesTenbHoCcTH oOydaronmxcs. s 6a30BOro ypoBHsI Kypca
(GU3MKH — ATO HCHOJIb30BaHHWE CHUCTEMbI ()POHTANBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB H
nmabopaTopHbIX PabOT, KOTOphIe B MporpamMme Mo (usnke OObENWHEHBI B OOIIMI CIIHCOK
y4EHHYECKUX MpaKTHUYeCKuX paboT. BulaeneHue B yka3aHHOM IepedHe J1abopaTOpHBIX padorT,
MPOBOAUMBIX JJIsi KOHTPOJSI M OLEHKH, OCYLIECTBJIAETCS Y4YacTHUKaMHU 00pa3oBaTelbHOrO
mpolecca UcXos U3 0coOOEHHOCTEH MIaHWPOBAaHUS U OCHallleHus: kabuHera ¢usuxu. [Ipu sTom
obecrieunBaeTcsl OBNaJICHUE OOYYArOMIMMUCS YMEHHSIMHU INPOBOJUTH KOCBEHHBIE H3MEPEHUS,
UCCIIEIOBAaHNS 3aBUCHMOCTEH (DM3MYECKMX BEIMYMH W IOCTAHOBKY OIIBITOB IO MPOBEPKE
MIPEJI0AKEHHBIX THIIOTES.

Bbonbiioe BHUMaHKE yIesSeTCsl PeUICHUIO pacdETHBIX U KaueCTBEHHBIX 3ajad. [Ipu sTom
JUI pacu€THBIX 3a/1a4 MPHOPUTETOM SBJIAIOTCA 3aJ]a4M C SIBHO 3aJlaHHOM (hU3MUECKO MOJebio,
MO3BOJISIIONINE TPUMEHSATh HM3YYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOro pasiena
Kypca, TaKk ¥ UHTETPUPYS 3HAHUS U3 pa3HBIX pa3nenoB. J{s KadyecTBEHHBIX 3a/1a4 MPUOPHUTETOM
SBJIIIOTCA 3aJaHUsl Ha OOBSCHEHME MPOTEKaHMUs (PU3NYECKUX SBJIEHUH M IPOLECCOB B
OKpYXalolllel J>XWU3HHU, TpeOyrole BbIOOpa (U3HUECKOM MOJENW I CUTYallMd MPAKTHKO -
OPHEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBunM ¢ TtpeboBanusmMu DPIOC COO K MaTepHalbHO-TEXHUYECKOMY
obecrieueHnI0 y4eOHOro mporecca 0a3oBbI ypoBEHb Kypca (HU3UKM Ha YpPOBHE CpEIHEro
ob1miero oOopa3oBaHUsl JODKEH M3ydaTbCs B YCIOBUSAX MPEIMETHOro KabumHeTra (DU3MKH WIM B
YCIOBUSIX MHTETPUPOBAHHOIO0 KaOMHETa MPEIMETOB €CTECTBEHHO-HAyYHOro MKia. B xabunere
($U3MKH JOJHKHO ObITH HE00X0AUMOE JIAO0paTOpHOE 000PYIOBAHKE /1JISl BBINOIHEHUS YKa3aHHbIX
B IporpamMme 1Mo (Qu3MKe YYESHHUYECKUX MPAKTHYECKUX pabdoT M JIEMOHCTPAIOHHOE
o0opyaoBaHUE.

JeMoHcTpanmonHoe o0opynoBaHue (GopMupyercs B COOTBETCTBHHM C IPHHIIMIIOM
MUHUMAaJIbHOM JOCTaTOYHOCTH U OOECIeYMBAET MOCTAHOBKY MEPEUHCICHHBIX B MPOrpaMMe IO
¢u3MKe KIIOUEBBIX JEMOHCTpAlUil AJIi HUCCIEAOBAHMSI M3y4aeMbIX SBJICHUH U MPOIECCOB,
SMIOUPUYECKUX U (yHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 000OpynOBaHHE JUIsI YUICHHYECKUX MPAKTHYECKUX paboT (opmupyeTcs B
BHJIE TEMaTHYECKUX KOMILJIEKTOB M 0OecneunBaeTcs B pacu€re OJHOro KOMIUIEKTa Ha JIBYX
oOyuaronxcsi. TemaTHueckue KOMILJIEKTBHI J1a0OpaTOpHOrO OOOPYHOBAaHUS JODKHBI OBITH
IOCTPOEHBl Ha KOMILIEKCHOM HCIOJB30BAaHUU aHAJOTOBBIX M IU(POBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJI€ IIU(PPOBBIX J1a0OpaTOPUil.

OCHOBHBIMHU LIETISIMU M3y4YeHUs (PU3UKH B 0011IeM 00pa30BaHUHU SBISIOTCA:

o dbopMuUpoOBaHHE WHTEpeca M CTPEMIICHUS OOYYArOIMXCS K HAYYHOMY HW3YYEHUIO
MIPUPOJIBI, PA3BUTHE UX HHTEIJICKTYaIbHBIX H TBOPYECKUX CIIOCOOHOCTEH;

. pa3BUTHE TMPEACTABICHHUH O HAay4yHOM MeETolIe TIO3HaHWs ©  (OPMHUPOBaHHUE
MCCJIEIOBATEIbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

J (dopMUpOBaHHNE HAyYHOTO MHUPOBO33PEHUsSI KaK pe3ylibTaTa U3YUYCHUS OCHOB CTPOCHHS
MaTepuH M (PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKH;

. (dbopMHUpOBaHUE YMEHHI OOBSCHITH SIBJICHHS C UCIOJb30BaHUEM (U3UYECKUX 3HAHUU U
HAyYHBIX JIOKA3aTeIbCTB;

J (dopMUpOBaHUE TMPEICTABICHUA O POJIM (PU3UKU ISl PA3BUTHS JAPYTUX €CTECTBEHHBIX

HAayK, TEXHUKH U TEXHOJIOTHA.
JlocTikeHue 3THX IeNieil 00eceynBaeTcsl pelieHneM CIeIyIIINX 3a/1ad B TPOIecce N3YICHUS
Kypca (PM3MKH Ha YPOBHE CPEAHET0 0011Iero o0pa3oBaHus:



. NpUOOpPEeTEeHHEe CHCTEMbl 3HAHHK 00 OONMMX (HU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIFOUAsT MEXaHUKY, MOJICKYJSIPHYIO (DU3HKY, 3JICKTPOJUHAMUKY, KBAHTOBYIO (DU3UKY
1 DJIMEHTBI acTPO(PU3UKH;

. dbopMHUpOBaHHWE YMEHHMH TPUMEHATh TEOPETHUECKUE 3HAHHMS Ui  OOBSCHCHUS
(GU3NYECKUX SIBJICHUW B MPHUPOJAC W JJIS TPUHSATUS NMPAKTHUYCCKUX PEIICHUH B MOBCEIHEBHOU
KHU3HU;

. OCBOCHHE CITOCOOOB PEIICHHUs Pa3IMYHBIX 33124 C SIBHO 33/IaHHON (PM3UYECKOW MOJIEITBIO,
3a/a4, MOAPA3yMEBAIOIINX CAMOCTOSTENbHOE CO3/aHue (U3MUYECKON MOJenu, aJeKBaTHOM
YCIIOBUSIM 33/1a4H;

o NOHMMaHuEe (PU3NYECKUX OCHOB W TPUHIIMIIOB JEHCTBUS TEXHUYECKUX YCTPOHCTB W
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO CPENLY;
o OBIIQJICHHE METOJAAMH CAMOCTOSITEIHOTO TUIAHUPOBAHUS M TPOBEACHHS (DU3HUECKUX

OKCIIEPUMEHTOB, aHalM3a M WHTEPIpeTauud HH(GOpMAIH, ONpEIeNeHUs JIOCTOBEPHOCTH
HOJTy4E€HHOI0 Pe3y/bTaTa;

J CO3J]aHH€e YCJIOBMM A1 Pa3BUTUS YMEHHUI HPOEKTHO-UCCIIEN0BATEIbCKONW, TBOPYECKOIl
JeATebHOCTH.

Ha wusyuenue ¢usuxu (6a30Bblii ypOBEHb) Ha YPOBHE CPEIHEro oOIero oOpa3oBaHUS
orBoauTcs 136 gacoB: B 10 kmacce — 68 gacoB (2 waca B Henenmo), B 11 kmacce — 68 gacos (2
yaca B HEJIEJI0).

[Tpeanaraemslii B mporpamme 1o (pu3uKe nepeyeHb J1a00paToOpHbIX U MPAKTHYECKUX paboT
ABJISICTCS PEKOMEH/IOBAaHHBIM, YYMUTENb [E€NaeT BbIOOp HpPOBENEHHs JIAOOPaTOPHBIX paboT U
OIIBITOB € Y4ETOM MHAMBHUAYAIbHBIX OCOOEHHOCTEH 00y4arommxcs.



COJAEP KXAHUE YYEBHOI'O ITPEJMETA
10 KJIACC

Pa3gen 1. @®u3uka 1 MeTOAbI HAYYHOI'O O3HAHMUSA
®duznka — Hayka o npupoxae. Haydnsle MeTOIbl IO3HAHMS OKpyskaromero mupa. Pomb
SKCHEPUMEHTA U TEOPUHU B IIPOI[ECCE MMO3HAHUS IPUPOJIbL. DKCIEPUMEHT B (PU3HKE.
MogenupoBanue ¢pu3nYecKUx sBJIEHUN U mpoueccoB. Hayunsle runore3sl. Ousndeckue
3aKOHBI U TEOPHUHU. |'paHUIIBl IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [ pUHITUI COOTBETCTBUS.
Poms u mMecto ¢usuku B (QOpMHUPOBAHWU COBPEMEHHONW HAYYHOH KapTHHBI MHpa, B
MIPAKTUYECKOM IEATEIBHOCTH IO EH.
Jlemoncmpayuu
Amnanorosble 1 HU(POBBIE U3MEPUTENbHBIE TPUOOPHI, KOMIBIOTEPHBIE TaTUYHUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHHe. OTHOCHTEIBHOCTh MEXaHMYecKoro mABmkeHus. Cucrema
orcuéra. TpaekTopus.

Ilepemenienue, CKOpOCTh (CpedHss CKOPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOpEHHUE
MaTepUAIbHOM TOYKHU, UX MPOEKIUU Ha OCH CHUCTeMbl KoopauHat. ClOXKEeHHE MepeMelleHul U
CII0KE€HUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSIMOJIMHEWHOE NBIKeHue. ['paduxu 3aBucumocTr
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, TyTH U IIEPEMELIECHUS] MAaTEPUATIbHON TOYKH OT BPEMEHHU.

CBobonHOe azieHre. Y CKOpeHrUe CBOOOTHOTO MaIeHusI.

Kpuponuneiinoe paBuxeHue. JIBHKEHHE MaTEpPUAIbHOM TOUKA IO OKPY>KHOCTH C
MOCTOSIHHOM 110 MOJYJIFO CKOPOCThbIO. YTIJIOBasg CKOpPOCThb, JUHEHHas ckopocTh. llepuon u
gacTtoTa obparmienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckne yCTpOHMCTBA M NPAKTHUYECKOEC NPUMEHEHUE: CIHJAOMETpP, JBH)KEHUE
CHaps0B, I[ETIHbIE U PEMEHHBIE MEPEIAYUH.

Jlemoncmpayuu

Monens cucteMbl OTCYETA, UIDTIOCTPAIUS KHHEMATHYECKUX XapaKTePUCTUK JIBHXKCHUS.

[TpeoOpazoBaHue NBMKEHUH C MCIIOJIB30BAHUEM TPOCTHIX MEXAaHU3MOB.

[Tanenue Ten1 B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne nBrxeHust Tena, OpOoIeHHOro MO/ YIIIOM K TOPU30HTY U TOPH

HT



Tpenue. Bunbl tpenus (mokosi, ckoibxkeHus, kaduenus). Cuna tpenusi. Cyxoe TpeHHeE.
Cuna TpeHus CKOJbXKeHUs U cuia TpeHus nokos. Koapduumuent tpenns. Cuia compoTUBICHUS
MpY ABUKEHUU TeJa B KUIKOCTH UJIM rase.

[TocTynarensHOE 1 BpamaTeabHOE IBIKEHHE a0COTIOTHO TBEPIOTO TENa.

MOMEHT cCHubl OTHOCHTENBHO OCH BpamieHus. Iliedo cuibl. YcnoBus paBHOBECHUS
TBEPAOTO TeJa.

TexHuyeckrue yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHME: MOAUIMIIHUKH, JBHUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHrEe UHEPLIUH.

CpaBHeHUE Macc B3aUMOICHCTBYIOIIUX TEJl.

Bropotii 3akoH HeroToHa.

N3mepenue cuil.

CnoxeHue cuil.

3aBUCHUMOCTH CUJIBI YIIPYTOCTH OT edopManuu.

HesecomocTs. Bec Tena npu yckOpeHHOM NOABEME U M1aJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOS, KAUCHUS U CKOJIbKEHUSI.

YcnoBus paBHOBeCHs TBEPAOro Tena. Buasl paBHOBeCHS.

Yuenuueckuii skenepumenm, nabopamophule pabomsi

W3ydenue nBM>KeHUs OpycKa MO HAKJIOHHOM IITOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIMX B IPYXUHE M PE3UHOBOM
oOpa3siie, oT ux AehopMaIiiu.

UccnenoBanue ycioBuil paBHOBECUSI TBEPIOTO TeJa, UMEIOIIET0 OCh BPALlCHUSI.

Tema 3. 3akonsl coxpanenusn 6 mexanuke

Nmmynbc MaTepraabHONW TOYKH (TeNa), CHCTEMbI MATEPHAIBHBIX TOYeK. IMIynbC CHITBI U
M3MEHEHUE UMIYJIbca Tela. 3aKOH COXpaHEHUs UMITyJIbca. PeakTUBHOE JIBH)KEHHUE.

PaGora cuiel. MOIITHOCTh CHJTBL.

Kunernueckass sHeprusi matepuasibHON Touku. Teopema 00 M3MEHEHMH KUHETHYECKOU
SHEPrum.

[Torennmanbhas >ueprus. [loTeHManpHas YHEPTrUs ynpyro negopMUpoOBaHHON MPYKUHBI.
[ToTeHnmanpHas YHEPTUs TeIa BOJIU3U TTOBEPXHOCTH 3EMITH.

[ToreHnmanbHbIE W HEMOTCHIHANbHBIC CHIIBL. CBsI3b pabOThI HEMOTEHIMATBHBIX CHI C
W3MEHEHUEM MEXaHUYEeCKOM SHEPruH CUCTEMBI TeJl. 3aKOH COXPaHEHUS MEXaHHUYECKON YHEPrUu.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoucTBa U MPAKTUUECKOE MPUMEHEHUE: BOJOMET, KOMEP, MPYKUHHBIN
IUCTOJIET, IBU’KEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBUXKEHUE.

[Tepexon MOTEHIIMAIBHON HEPTrUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

H3ydenue aOCOMIOTHO HEYHNPYroro yaapa C IOMOIIbIO JBYX OIMHAKOBBIX HUTSIHBIX
MasITHUKOB.

UccnenoBanue cBsi3u paOOTHl CHJIBI C W3MEHEHHEM MEXaHHMYECKOW DHEPruu Tella Ha
MPUMEPE PACTKEHUSI PE3UHOBOIO KI'yTa.

Pa3nen 3. MouekyasipHas (pU3NKa M TEPMOJMHAMHUKA
Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE TOJ0XKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPHH U UX OMBITHOE 00OCHOBAHUE.
bpoynoBckoe nBwxkenue. udbdysms. Xapaktep IBIKEHUS W B3aUMOJICHCTBUS YaCTHII
BelecTBa. Mojenu CTpOEHUs Ta30B, KHUJAKOCTEH M TBEPABIX Tel U OOBSICHEHUE CBOMCTB



BEIIECTBA HA OCHOBE ITHX Mozeneid. Macca um pa3mepsl MoJieKys. KoiaudecTBo BeliecTsa.
[Tocrosinnas ABorajpo.

Tennosoe paBHoBecue. Temneparypa u e€ usmepenue. llkana temneparyp Llenscus.

Monens uneansHoro rasa. OCHOBHOE yPAaBHEHUE MOJIEKYJISAPHO-KMHETHYECKOU TEOPUHU
uAeaNbHOro ras3a. AOCONIOTHas TeMIepaTypa Kak Mepa CpeiHed KHHETHYECKOW 3Hepruu
TEIJIOBOTO JIBMKEHUs dyactull raza. [llkana temnepatryp KensBuHa. ['a3oBble 3aKOHHBI.
VpaBuenue MenneneeBa—Knaneiipona. 3akon Jlanerona. M3ompoieccsl B UA€abHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I'paguueckoe mpeacTaBieHUEe U30MPOLIECCOB: U30TEpMa,
n30xopa, n3obapa.

TexHuueckne yCTpoCTBa U MPAKTHIECKOE MPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3BIBAIONIME JUCKPETHOE CTPOEHHE BeIIecTBa, (oTorpaguu MOJIEKyI
OpPraHUYECKUX COEIMHEHHUIA.

OmnbITh! 110 AU GY3UHU KUIKOCTEH U Ta30B.

Mopnenb 6pOyHOBCKOIO ABHKEHHUS.

Mogens onbita [lITepHa.

OnbIThl, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOT O B3aUMO/1E€H CTBHUS.

Mogeins, HIUIIOCTPUPYIOLIAs IPUPOLY AABJICHUS I'a3a HA CTCHKU COCY/Ia.

OnBITHI, WIUTIOCTPUPYIOIIUE YPABHEHHE COCTOSTHUS U EAIBHOIO ra3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Omnpenenenne Macchl BO3AyXa B KJIACCHOW KOMHAaTe€ Ha OCHOBE M3MEpeHHH o00BbEMa
KOMHATBI, JaBJICHUS U TEMIIEpaTypbl BO3yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEXY ITapaMeTpaMu COCTOSTHUS Pa3pekEeHHOr o rasa.

Tema 2. Ocnoevt mepmoounamuru

TepmonuHamMuueckass cucreMa. BHYTpeHHss SHEprusi TEPMOJAMHAMUYECKONM CHCTEMBI U
crioco0Ob! e€ n3MeHeHus. KonmuectBo TemioTsl U pabota. BHYyTpeHHss 3HEpPrusi 0JHOATOMHOI'O
HJIeaJIbHOrO ra3a. Buasl Temionepeaadn: TeIONPOBOAHOCTb, KOHBEKLIN, U3Ty4eHUE. Y IelbHas
TEMI0EMKOCTb BellecTBa. KonnuecTBo TEIIOTHI IPU TeNIonepeaaye.

[Tonatue 06 amumabatHoMm mpouecce. IlepBrlii 3akoH TepMoauHamuku. IlpumeHeHue
MIEPBOr0 3aKOHA TEPMOJNHAMUKH K n3ormpoteccam. ['paduueckas nnteprpeTanus padboThI rasa.

Bropoii 3akoH TepMoguHaMuki. HeoOpaTuMoCcTh IPOIIECCOB B IPUPO/IE.

TemuoBble MammHbl. [IpuHIMIBL A€l CTBUS TENIOBBIX MaluH. [IpeoOpa3oBanus sHEPrun B
TEeIJIOBBIX MammHax. Koaddumuent nonesnoro neiictBusa tensoBoid mamuubl. Lukn Kapao n
ero Ko HUIHUEHT MOJIE3HOT0 AEUCTBUS. DKOJIOTHUECKHE MPOOJIEMBI TEMI0IHEPT €THKH.

TexHuyeckne ycTpolcCTBa M IPAKTHYECKOE IPUMEHEHHE: [BUTAaTElb BHYTPEHHETO
cropaHusi, ObITOBOH XOJIOAMIBHUK, KOHUIOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpEHHEH SHEpruu Tesa INpPU COBEPUICHMHM pabOThl: BbUIET HPOOKU W3
OYyTBUIKM I0J] JIEHCTBUEM CXKAaTOrO BO3JyXa, HarpeBaHue s¢pupa B JaTyHHOU TpyOke MyTEéM
TpeHusl (BUAECOAEMOHCTPALIHS).

M3meHeHne BHYTpEHHEN SHepruu (TemiepaTypbl) Tejla py Terionepeaaye.

OmnbIT 10 aAMabaTHOMY PacCIIMPEHUIO BO3/1yXa (OIMbIT C BO3AYIIHBIM OTHUBOM).

Mopnenu napoBoi TypOUHBI, IBUTATENsl BHYTPEHHEI'O CrOPaHUsl, PEAKTUBHOT'O JIBUTATEJI.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3mepenne yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn éewecmea. Pazosvie nepexoowvl

[Tapoobpa3oBanne M KoHIeHcauus. McmapeHue W  KumeHue. AOCOMIOTHAsS |
OTHOCHUTENbHAs BIAXKHOCTh BO37yXa. HachleHHbli nap. YaenbHas TemioTa napooOpa3oBaHusl.
3aBUCHUMOCTb TEMIIEPATYPbI KUIIEHUSI OT 1aBJICHUSI.



TBépnoe Teno. Kpucrammmueckue u amopdubie Tesna. AHU30TPONUS CBONCTB KPHCTAIIOB.
Kunkue xpucramisl. CoBpeMeHHble MaTepuanbl. IlnaBieHne m KpucTamM3anus. Y AelbHas
TeruioTa niasienus. Cyoiumanus.

VYpaBHeHHME TEIIOBOro OanaHca.

TexHuyeckue yCTpOHCTBA U IPAKTUYECKOE INPUMEHEHHE: TUIPOMETP U IICUXPOMETP,
KaJIOpUMETP, TEXHOJOIMM  IIOJyYEHUS COBPEMEHHBIX MATEpUaJOB, B TOM  YHUCIE
HAaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOT HH.

Jlemoncmpayuu

CBOIICTBA HACHIILIEHHBIX MAPOB.

Kurnenue npu noHnXeHHOM J1aBJICHUU.

CrniocoObI U3MEpEHUs BIAKHOCTH.

Habnroenne HarpeBaHus U MJIaBJICHHS KPUCTAJUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTAJIIOB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

H3MepeHre OTHOCUTENBHON BJIAXKHOCTH BO3yXa.

Pa3znen 4. JnekTpoauHaMuka

Tema 1. Inekmpocmamuxa

OnekTpu3anus Tell. OJEKTpUYecKud 3apsaa. J(Ba BuOa DIEKTPUYECKHUX 3apsiioB.
[IpoBOHUKH, TUAIEKTPUKU U TOTYIPOBOJIHUKHU. 3AKOH COXpPaHEHHUs 3JIEKTPUUYECKOr 0 3apsa.

B3aumoneiictBue 3apsnmoB. 3akoH Kymnona. TodeuHbld  AJEKTpUYECKUN  3apsij.
Onextpuueckoe none. Hanpsok€HHOCTh siekTpuyeckoro moind. [IpuHnun cyneprno3unuu
NEKTPUUYECKUX IToseH. JIMHuM HanpsHKEHHOCTH 2IEKTPUYECKOT O TOJISL.

PaGora cun oanexktpocratnueckoro mons. IloreHnuman. Pa3HOCTh  MOTEHIMANOB.
[IpoBOIHUKY U TUAIEKTPUKHU B 3JIEKTPOCTATHUECKOM Moiie. J(MaekTpudyeckas IpOHUIaeMOCTb.

OnextpoéMkocTh. KoHaeHcaTop. DeKTpOEMKOCTh IJIOCKOIO KOHIEHcaTopa. DHeprus
3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckne ycCTpoWCTBa M INMPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOIN, AIEKTPOMETP,
AJIEKTpOCTATHYECKasl 3alUTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB, KOHJEHCATOP, KOMHPOBAIbHBIM
amnmapar, CTpyWHBbIH IPUHTED.

Jlemoncmpayuu

YCeTpolCTBO M IPUHIUIT ACHCTBUS IEKTPOMETPA.

B3auMoneiicTBue Ha3JIEKTPU30BAHHBIX TEl.

DNEKTPUUECKOE MOJIE 3apSKEHHBIX TEIL.

[IpoBOHUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DnexTpocTaTuyeckas 3aluTa.

JIM3PNeKTpUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTb  3JEKTPOEMKOCTH IIJIOCKOIO KOHJEHcaTopa OT IJIOWAAM  IJIACTHUH,
paccTOsSHUS MEXYy HUMU U TUAJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsHLKeHHOT0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEH caTopa.

Tema 2. Ilocmoannstii 31ekmpuueckuit mok. Toxu 6 paznuunvix cpeoax

DNEKTPUYECKUNA TOK. Y CIOBHS CYIIECTBOBAHUS DJIEKTPUUYECKOro Toka. McTOuHMKHM TOKa.
Cuna toka. ITocTOSAHHBIN TOK.

Hanpsoxenue. 3akon OMa 17151 y4acTKa LEMH.

DNeKTprUIecKoe CONIPOTHUBJICHUE. YaensHoe COIPOTUBJICHUE BEIECTRA.
[TocnenoBarenpHOE, NapalIENbHOE, CMEIIAHHOE COSIUHEHNE TPOBOAHUKOB.

PaGora snexrprueckoro Toka. 3akoH JIxoyns—Jlenna. MOITHOCTE AIIEKTPUIECKOTO TOKA.

DJIEKTPOIBUKYIIASl CUJIAa M BHYTPEHHEE COMPOTUBIICHUE HCTOYHHUKA TOKA. 3aKoH OMa 1ist
MOJIHOM (3aMKHYTOM) 2JIeKTpu4eckoi 1ienu. KopoTtkoe 3ambIkaHue.



DJEeKTpOHHAs IPOBOAUMOCTD TBEPABIX METAJJIOB. 3aBUCUMOCTb COIPOTUBIICHUS METAIIIIOB
oT TeMiepaTypbl. CBEpXIIPOBOJUMOCTb.

DJIeKTpUYECKU TOK B BakyyMme. CBOMCTBA IEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHass M MpUMeEcHas MPOBOAUMOCTb IOJYIPOBOJHUKOB.
CaoiicTBa p—n-niepexoja. [loaynpoBoIHUKOBBIE TPUOOPHI.

DJEeKTpUYECKUIl TOK B pacTBOpax M pacIulaBax »3JEKTPOIUTOB. OJIEKTPOJUTHYECKAS
JUCCOLMAIIMS. DIEKTPOIIH3.

DneKTpu4ecKnuid TOK B ra3zax. CaMOCTOSATENbHBIA U HECAMOCTOATENbHBIN pa3pal. MoiaHus.
[Tna3ma.

TexHuueckne yCTpOHCTBA M IPAKTUYECKOE IMPUMEHEHHE: aMIepMeTp, BOJIbTMETD,
peocTaT, HMCTOYHUKUM TOKA, JJIEKTpPOHArpeBaTelbHblE MPUOOPBI, AJIEKTPOOCBETUTENbHbIE
puOOpBl, TEPMOMETP CONPOTHUBIIEHUS, BAaKyyMHBIH AMOJA, TEPMUCTOPHI M (POTOPE3UCTOPHI,
IIOJyTIPOBOJHUKOBBIN AM O, FalbBaHUKA.

Jlemoncmpayuu

H3Mepenne cuibl TOKa U HaIPSDKEHUS.

3aBUCHMOCTb COINPOTUBJICHMS] LWJIMHAPUYECKUX IPOBOJHMKOB OT [UIMHBI, IUIOIAAH
MIOIEPEYHOr 0 CEYECHMS U MaTepuala.

CMenIaHHOe CoeIMHEHNE TPOBOIHUKOB.

IIpsimoe m3mepeHne 3IeKTpoABHKYLIEH cuibl. KOpoTkoe 3aMblkaHHE raabBaHUYECKOIO
JJIEMEHTA U OLI€HKA BHYTPEHHET O COIIPOTUBJICHUS.

3aBUCUMOCTb COIIPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPBI.

ITpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoil paspsi 1 IpOBOIUMOCTD BO3yXa.

OHOCTOPOHHSIS IPOBOAMMOCTD IHOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul

N3ydeHue CMEIaHHOro COEAMHEHNUS PE3UCTOPOB.

W3mepeHre  JNEKTPOABMKYLIEH  CHIBI  HMCTOYHMKA TOKA M €r0  BHYTPEHHErO
COIIPOTHUBJICHMUS.

HaGnronenue snekrponusa.

MesknpeaMeTHbIe CBA3H

Uzyuenue kypca ¢usuku 6a3zoBoro ypoBHsS B 10 Kkiacce OCyIIECTBISETCS € Yy4ETOM
COZIepP)KAaTENbHBIX MEXIPEAMETHBIX CBA3€H € KypcamMH MAaTeMaTHKH, OWOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnule nowsmus, CBSI3aHHBIE C W3YYEHHEM METOAOB HAYYHOI'O ITO3HAHMSL:
sBJIEHUE, HayuHbId (akT, rumoresa, (u3MuUecKas BeIWYMHA, 3aKOH, TEOpHs, HaOINOJeHHe,
9KCIEPUMEHT, MO EIIUPOBAHNE, MOJENb, U3MEPEHHE.

Mamemamuxa: pelleHne CUCTEMbl YypaBHEHUH, JuHeiHas ¢yHKus, napabosna,
runepoona, ux rpauky U CBOMCTBA, TPUTOHOMETPUUECKHE (PYHKLIUU: CUHYC, KOCUHYC, TAHT'€HC,
KOTaHI'€HC, OCHOBHOE TPHUI'OHOMETPHYECKOE TOXKIECTBO, BEKTOPBI M MX NPOEKUHUH Ha OCH
KOOpPJMHAT, CII0KEHUE BEKTOPOB.

Buonozus: MexaHu4eckoe JIBUXKEHUE B XKUBOH mpupoae, auddysus, ocmoc, TemnnoodMeH
KUBBIX OPraHU3MOB (BHU[bl TEIIONEPENAYH, TEMJIOBOE PABHOBECUE), NIEKTPUUECKUE SIBICHUS B
’KUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJISIpHAsE Macca, TEIUIOBbIE CBOMCTBAa TBEPABIX TEJ, KMAKOCTEM M Ta30B, JJIEKTPUYECKUE
CBOMCTBA METAJUIOB, JIEKTPOIUTUYECKAS AUCCOLMALMs, TAJIbBAHUKA.

l'eoepagpus: BIaxKHOCTb BO3yXa, BETPhI, OapoMeTp, TEpMOMETP.

Texnonozus: npeoOpa3oBaHUE JBUKEHHUI C MCIOJIB30BAHUEM MEXaHU3MOB, YUET TPEHHUS B
TEXHUKE, MOAIIMITHUKYU, HMCIOJIb30BAaHUE 3aKOHA COXPAHEHUS HMIIyJbca B TEXHHUKE (pakeTa,
BOJAOMET U Jpyrue), JABUTaTedb BHYTPEHHEr0 CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOUJIbHUK, KOHJIULIMOHEDP, TEXHOJIOTUH MOITy4EHUSI COBPEMEHHBIX MaTEPHUAJIOB, B TOM YHCIIE



HaHOMAaTEpUajaoB, U  HAHOTEXHOJIOTMH,  IEKTPOCTaTUYECKass  3allluTa,  3a3€MJICHHE
JIEKTPONPUOOPOB, KCEPOKC, CTPYMHBIA HpPUHTEp, dJEKTpOHArpeBaTelbHble HPUOOPHI,
3JIEKTPOOCBETUTENIbHbIE TPUOOPHI, FaJIbBAHUKA.

11 KJIACC

Pa3znen 4. JinekrpoauHaMuKa

Tema 3. Maznummnoe noye. I1eKmpomacHUmMHAA UHOYKYUS

IlocTosHHBIE MarHuThl. B3aumonelcTBHE IOCTOSHHBIX MarHUTOB. MarnutHoe moue.
BekTop MaruuTHOM MHAYKUUU. [IpuHINN cynepno3suiuy MarHUTHBIX 1oJiel. JINHMM MarHUTHOM
nHAyKIuU. KapTrHa JIMHUI MarHUTHOM MHYKIMU ITOJISl TOCTOSTHHBIX MarHUTOB.

MaruutHOe 1noJie TpOBOJHHMKA ¢ TOKOM. KapTHa JMHMN MHIAYKUWH MAarHUTHOTO ITOJIS
JUIMHHOTO IIPSAMOrO IPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOIO IPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumoneiictBue npoBOJHUKOB C TOKOM.

Cuna Amnepa, e€ MOAYJIb U HAIIPABJICHHE.

Cuna JlopeHua, e€ wmonaynb M HampaBieHue. J[IBH)KeHHE 3apsyKEHHOM YacTULbl B
OJTHOPOAHOM MarHuTHOM Tosie. PaGota cuiel Jlopenia.

SIBnenne 3ieKTpOMarHuTHOM MHAyKIHMHM. IIOTOK BEKTOpa MArHUTHONM WHIYKLUU.
DNeKTpoABMKYIIAas CUIa HHAYKIMH. 3aKOH IEKTPOMAarHuTHON MHAYKIUu Papases.

BuxpeBoe »siiekTpuueckoe mose. DJEKTPOABMIKYIIAs CHJIa HMHAYKIMM B IPOBOJHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OAHOPOJAHOM MarHUTHOM I10JIE.

[TpaBuino Jlenua.

WHIyKTUBHOCTSG. SIBJIEHHE CAaMOMHAYKINN. DIEKTPOIBUKYIIAsl CHJIA CAMOMHYKIUU.

DHeprusi MarHUTHOTO MOJIS KATYLIKU C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuueckue yCTpOHWCTBA W NPAKTUYECKOE IPUMEHEHHE: IOCTOSIHHbIE MAarHUThI,
JJIEKTPOMArHUTBI, 3JIEKTPOJBUIaTENb, YCKOPUTEIH IEMEHTAPHBIX YaCTUL, HHAYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHUE HIIEKTPOHHOIO Iy4YKa MAarHUTHBIM I1OJIEM.

JInHUY MHAYKIIMY MarHUTHOTO MOJISL.

B3aumoneiicTBue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[HenctBue cunsl JIopeHia Ha HOHBI DIEKTPOJIUTA.

SIBNeHME 3JIEKTPOMArHUTHONW MHIYKLIHH.

[TpaBuio Jlenua.

3aBUCHMOCTb 3JIEKTPOJBIKYILEH CHJIbI UHIAYKLUHUHA OT CKOPOCTU M3MEHEHHS MarHUTHOI'O
IIOTOKa.

SIBiieHHE CaMOMHIYKIIN Y.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

W3y4yeHre MarHuTHOTO MOl KATYLIKH C TOKOM.

HccnenoBanue qeicTBUS MOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

WccnenoBanue saBiaeHUS 3JIEKTPOMArHUTHOW MHTYKIIUH.

Paznea 5. Koe0anus u BOJTHBI
Tema 1. Mexanuueckue u 31eKmpoMazZHumHble Koa1eoanus
KonebatenpbHnass cuctema. CBoOOAHBIC MeXaHMUeckHe KojeOanus. [apMoOHWYECKHE
konebanus. Ilepuon, wactora, amrumtyga u ¢dasza xonebanuid. [IpyXWHHBI MasTHUK.
MaremaTuueckuii MasTHUK. YpaBHEHHME rapMOHMYeCKMX KosneOaHuil. IIpeBpamienue sHepruu
MIPY TAPMOHUYECKUX KOJICOAHUSIX.



KonebatenpHplii kKoHTYp. CBOOOAHBIE AJIEKTPOMAarHUTHBIE KoJeOaHHS B HJICATLHOM
KOoJIe0aTeJIbHOM KOHType. AHAJOIMs MEXKJIY MEXaHMYECKMMH M 3JIEKTPOMarHUTHBIMU
konebanusmu. @opmyna TomcoHa. 3aKOH COXpPAaHEHHUs PHEPTUU B HUJ€ATbHOM KojeOaTeabHOM
KOHTYDE.

[IpencraBieHre o 3aTyxarIuX KojeOaHUSAX. BeIHYXIeHHbIE MEXaHUYECKUE KOJIeOaHUs.
Pezonanc. BeIHYX/I€HHBIC DJICKTPOMArHUTHBIC KOJICOaHMUS.

[lepemennslii Tok. CUHYCOMAANBHBIA MEPEMEHHbI TOK. MOIIHOCTh MEPEMEHHOr0 TOKa.
AMIUIMTY/IHOE U JeCTBYIOIee 3HAaUEHHE CUJIbl TOKA U HAIPSDKEHUS.

Tpancpopmarop. [Ipou3BoacTBo, mepemada ¥ MOTPEOSICHHE DIICKTPUUECKONH IHEPTUH.
OKOJIOTHYECKHE PHUCKH TMpU TNPOU3BOJACTBE AIIEKTpodHepruu. KyibTypa uncnonbp3oBaHuUs
IEKTPOIHEPTUU B [IOBCEIHEBHOM KU3HU.

TexHuueckne yCTpOWCTBA M IIPAKTHYECKOE IIPUMEHEHHUE: DJJIEKTPUYECKUN 3BOHOK,
reHepaTop NepEeMEHHOr0 TOKa, JMHUM 3JIeKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojieOaTeIbHON cHCTEMBbI (MPY>KUHHBINA HJIM MaTeMaTHYeCKHH
MasITHUK).

HaGmronenue 3aTyxamommx KojaebaHuii.

HccnenoBanue cBOMCTB BBIHYKIEHHBIX KOJIEOaHUH.

HaGnronenne pe3onanca.

CBoOOAHBIE 3TTEKTPOMArHUTHBIE KOJICOAHHUS.

OcoumiorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa M HAlpsDKEHUs OT BPEMEHH) s
AIIEKTPOMATrHUTHBIX KOJIeOaHUH.

Pe3oHaHC npu MocienoBaTeIbHOM COEIMHEHMM PE3UCTOPA, KATYUIKM WHIYKTUBHOCTH U
KOHJICHCaTOopa.

Mojens TMHUY 3IIEKTPONepeadn.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

HccnenoBanue 3aBUCHMOCTH NIEPHUOJIAa MaJIbIX KOJIeOaHUH rpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl rpysa.

HccnenoBanne mnepeMEHHOrO TOKa B LENH W3 IMOCIENO0BAaTEIbHO COECIUHEHHBIX
KOHJICHCATOPa, KATYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAaZHUMHbBLE 60JIHbL

MexaHnuueckue BOJHBI, yciaoBus pacnpoctpaHenus. [lepuoa. CkopocTs pacnpocTpaHeHUs!
u JumHa BoJjHBL [lomepeuHsle W mponosibHBIE BONHBL MHTepdepeHums u audpakius
MEXaHUYECKUX BOJH.

3Byk. CkopocTb 3ByKa. [ poMKkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS M3JIyYEHHsI 3JIEKTPOMArHUTHBIX BOJIH. B3aumuas
opueHrtauus BekTopoB E, B, V B snekrpomarnutHoi BomHe. CBOIiCTBa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)K€HHE, INpeJoMJIeHHe, mosspu3auus, audpakuus, uHTeppepeHuus. CkopocTb
JIEKTPOMArHUTHBIX BOJIH.

[Ikana 3J1IeKTPOMarHUTHBIX BOJIH. [IpHMeHEHHEe 3JIEKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHIUMIIBI paAKOCB3U U TeaeBUIeHUs. Paguonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHNUE OKPYKAIOLIEH Cpe/ibl.

TexHuueckue ycTpolcTBa M IPAKTHUUECKOE MPUMEHEHHE: MY3bIKaJbHbl€ MHCTPYMEHTHI,
yIAbTPa3BYKOBasl JMAarHOCTUKAa B TEXHMKE M MEIULUHE, pajap, paauolNpUEMHMK, TEJIEBU30D,
aHTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

OOpazoBaHue U pacnpoCTPaHEHUE MO EPEUHBIX U TPOJOJIBHBIX BOJIH.

Kounebmrommeecs Te10 Kak HCTOYHUK 3BYKa.

Habmonenne oTpaxeHus ¥ MPeIOMIIEHUSI MEXaHUYECKUX BOJIH.

Habmonenue nareppepeHn u qudpakiiuil MeXaHu4eCKUX BOJIH.



3BYKOBOMW pE30HAaHC.

HaGmonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHa C aMIUIMTYIOH M 4acTOTOU
KoJIeOaHUi.

HccnenoBanue  CBOMCTB — JJIEKTPOMAarHUTHBIX ~ BOJH:  OTPaXXEHHE, IPEIOMIICHHE,
noJisipu3anus, U paxus, HHTEPPEPEHIIHS.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. IIpsMonuHeitHOE pacCIpOCTpaHEHUE CBETA B OAHOPOJHOM Cpelie.
JIyu cBeta. ToueyHbIN UCTOYHUK CBETA.

OtpaxeHnue cBera. 3aKOHBbI OTpakeHUs cBera. llocTpoeHue n300pakeHUN B IJIOCKOM
3epKalie.

ITpenomnennie cBera. 3akoHBl IpEIOMJIEHMs cBeTa. AOCOJIOTHBIM  IOKa3aTelb
npesnominenus. llonmHoe BHyTpeHHee orTpaxeHue. IIpenenpHbI yroJl IMOJIHOIO BHYTPEHHErO
OTpaKEHUS.

Hucnepcus cseta. CrnoxkHblii coctaB Oenoro cBera. L[Ber.

CoOuparonnme u pacceuBamomue UH3bL. ToHkas mnuH3a. DOKYCHOE pacCTOsHUE U
OIITHYECKAas cujia TOHKOW JHH3BL. [locTpoeHne n3o0pakeHuii B COOMPAIOIINUX U PACCEUBAIOIINX
nmmH3ax. @opMyia TOHKOM JIMH3BIL. YBEJINYEHUE, JaBAEMOE JINH30M.

[Ipenensl nprUMEHUMOCTH F€OMETPUYECKON ONTHKH.

BonnoBass ontuka. WnaTtepdepenmuss cBeta. KorepeHTHbIe HWCTOYHUKUA. Y CIOBUS
HaOI0JeHUsI MAKCHMYMOB U MUHUMYMOB B HHTEP(EPEHIIMOHHOM KapTHHE OT ABYX CHH(A3HBIX
KOT'€PEHTHBIX UCTOYHUKOB.

Hubpakuust cBera. [udpaxkiuonHas pemérka. YclIoBue HaOMIOACHHS TJABHBIX
MaKCUMYMOB IIpH MaJIeHUH MOHOXPOMAaTHYECKOI'0 CBETa Ha TU(PAKIUOHHYIO PELIETKY.

ITonspuzanus ceera.

TexHuueckue ycCTpoiicTBa M NpaKTHUYECKOE MpPUMEHEHHE: OYKH, Jyma, (oToamnmapar,
MPOEKIIMOHHBIA ammapar, MHKPOCKON, TENEeCKON, BOJOKOHHAs ONTHKA, Au(pakiIuoHHAS
pelmeéTKa, MmoIsIpouI.

Jlemoncmpayuu

[IpsimonmHeWHOe paclpoCTpaHEHHE, OTpak€HUE W MpesioMmyieHHe cBera. OnTudeckue
puOOpEI.

ITonmHOE BHyTpeHHEE OTpaxeHue. Moenb CBETOBOA.

HccnenoBanue cBOMCTB H300pakeHUH B JINH3AX.

Mopen MUKpPOCKOIIa, TEJIECKOIIA.

Habnronenmne natepdepeHIm cBeta.

Ha6mronenne nudpakiuu ceera.

Habmonenne qucnepcuu cBeta.

[Tony4yeHue criekTpa ¢ MOMOLIBIO TPU3MBI.

[Tomyuenue criekTpa ¢ MOMOLIBIO JU(PAKIIMOHHON PEHIETKH.

HaGnronenne monsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3mepenue nokaszaTess peaoMIIeHHs CTeKJIa.

HccnenoBanue CBOMCTB U300paskeHUH B IMH3AX.

HabGronenue nucriepcuu cBera.

Pa3znen 6. OcHOBBI CIEeNIMAIBLHON TEOPUN OTHOCUTEIbHOCTH
I'paHnIBl TPUMEHUMOCTH KJIACCMYECKOM MexaHukH. [locTynarsl cnenuanbHOM Teopuu
OTHOCUTEIBHOCTA: HWHBAapUAaHTHOCTb MOAYJIS CKOPOCTM CBE€Ta B BaKyyMe, IIPUHLHII
OTHOCHUTEIBHOCTH DHHIITEHHA.
OTHOCUTENBHOCTh OAHOBPEMEHHOCTH. 3aMEIJIEHNE BPEMEHU U COKPAIICHUE JUINHBI.
OHeprus 1 UMILyJIbC PENATUBUCTCKON YaCTHIIBI.
CBs13p Macchl € 3HEPrUeil U1 UMITYJIbCOM PENSITUBUCTCKON YaCTHUIIBI. DHEPrUs MOKOSI.



Pa3znen 7. KBanToBasi puznka
Tema 1. Dnemenmol K6AHM 0G0 ONMUKU
®otonbl. Popmyna [lnanka cBsi3u 3HEpruu (HOTOHA C €ro YaCTOTOM. DHEPrus U UMITYJIbC
¢doToHa.
OtkpeiTie u uccnenoBanue Gotordpdexkra. Ombitel A. I'. CromeroBa. 3akoHBI
doroaddekra. YpaBuenue DitHimreliHa s pororddekra. «KpacHas rpanuma» ¢porodddexra.
JlaBnenwue cBera. OnbiTel I1. H. JleGenena.
XUMHUYECKOE JENCTBUE CBETA.
TexHuueckne ycTpoMcTBa W MpaKTHUYECKOe MpUMEHeHHe: (POTOITEMEHT, (OTONATUHK,
COoJIHeuHas Oarapesi, CBETOAMOA.
Jlemoncmpayuu
®otordp ekt Ha yCTaHOBKE C IMHKOBOM IMJIACTUHOM.
HccnenoBanue 3akoHOB BHelHero Goroaddexra.
Ceroauo.
Conneunas G6aTapes.
Tema 2. Cmpoenue amoma
Mogenb atoma Tomcona. OnbiThl Pezepdopna no paccessHuto o -yactull. IlnanerapHas
Mozenb atoMa. [locrynatel bopa. M3nmyuenue u norsiouieHue GOTOHOB MpU MEPEXO0Jie aToMa C
OJIHOTO YpOBHsI 3HEpruu Ha JApyroi. Buabl crekTpoB. CHeKTp ypOBHEW 3HEpPruud aToma
BOJI0pO/JA.
BonnoBbie cBolicTBa yactuil. Bonusl ne bpoitns. KopnyckyaspHO-BOJTHOBOM Tyaan3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3JIy4ECHHE.
TexHuuecknue yCTpoOWCTBA M IPAKTUYECKOE IPUMEHEHME: CIIEKTPAJIbHBIA aHAJIU3
(CTIeKTpOCKoOIT), J1a3ep, KBAHTOBBIM KOMIBIOTED.
Jlemoncmpayuu
Mogenb omnbiTa Pezepdopna.
Ornpenenienye AJIMHBI BOJIHBI Jia3epa.
Habmonenne nuHeuaThIX CIIEKTPOB U3ITydEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamophvie pabomol
Habnronenne nMHERYATOro CeKTpa.
Tema 3. Amomnoe aopo
OKCIIEpUMEHTBI,  JOKa3blBAIOLIME  CJIOXKHOCTh CTpOEHHUSl  sapa. OTtkpbiTHE
panuoaktTuBHOCTU. OnbITH Pesepdopra mo onpeneseHno cocraBa pagloakKTUBHOIO U3ITy4EHHUS.
CoiicTBa anba-, 6era-, raMmMa-u3nydeHus. BiausHue paaioakTHBHOCTH Ha )KUBbIE OPraHU3MBI.
OTtkpeiTHE TPOTOHA W HelTpoHa. HykinoHnHas mopmens sapa [eiizenOepra—lBaHneHko.
3apsin siapa. MaccoBoe unciio siapa. M30tomnsl.
Anbda-pacnaa. DIEKTPOHHBI M MO3UTPOHHBIN Oeta-pacnan. ["amma-usinydeHue. 3akoH
PaaoOaKTUBHOIO pacmnana.
DHeprus CBsi3U HYKJIOHOB B sizpe. Snepusie cuibl. [led ekt maccol sapa.
Snepuble peakuuu. JleneHue u CUHTE3 sa€p.
Snepubiii  peaktop. TepmosiaepHblid cuHTE3. IIpoOiaeMbl M TEPCIEKTHBBI S ICPHOU
JHEPreTUKHU. DKOJIOIMYECKUE aCIEKThI AEPHON SHEPIrEeTUKH.
DneMeHTapHble YacTUILbl. OTKPBITHE O3UTPOHA.
MeTozbl HAOJIIOJEHUS U PETUCTPALIMU AJIEMEHTAPHBIX YaCTHULL.
dyHmaMeHTanbHbIC B3aUMOIeHCTBUS. ENMHCTBO PU3NUECKON KapTHHBI MHPA.
TexHuuyeckne yCcTpoMCTBa M INPAKTUUYECKOE NMPUMEHEHHUE: AO3UMETp, kaMmepa Buibcona,
SIEPHBIN peakTop, aTOMHasi 6omMoa.
Jlemoncmpayuu
CYETynK MOHU3UPYIOLIMX YaCTHUII.



Yuenuueckuii sxcnepumenm, rabopamoptvie pabomol
HccnenoBanue TpekoB yacTull (110 TOTOBBIM (poTorpadusm).

Pa3nen 8. DiieMeHTBI aCTPOHOMHH M ACTPOPU3UKH

Ortanbl  pa3BuUTUA acTpoHoMuM. [IpukiagHoe W MUPOBO33pEHUYECKOE 3HAUYEHUE
aCTPOHOMHUH.

Bun 3Bé3qnoro Heba. Co3Be3ausl, SpKue 3BE3/bI, TUTAHETHI, UX BUJAMMOC JIBHIKCHHUE.

ConneuHas cucrema.

Connue. ComHeuyHass akTUBHOCTb. Mcrtounuk sHeprum CosHIAa M 3BE3A. 3BE3IBI, UX
OCHOBHBIE€ XapaKTEpUCTUKHU. JluarpamMmma «CHEKTPaJbHBIM KIACC — CBETUMOCTB». 3BE3NBI
[JIaBHOW TOCJIEIOBATEIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETUMOCTb» I 3BE3J TJIABHOM
MOCJIEI0BAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpeMEHHbIE MPEACTaBICHUS O
MIPOMCXOKIEHUH U 3BOMouK CoJtHIA U 3BE3/. DTalbl )KU3HU 3BE3N.

Muieunsiii [lyTs — Hamia ["anaktuka. [lonoxxenue u npuxenue Connia B ['anaktuke. Tumnst
rajgakTvk. PaguoranakTuku v kBasapsl. YEpHBIE IbIPHI B paxX ralakTHK.

Bcenennas. Pacmupenne Bcenennoii. 3akon XaO6ma. PazOeranue ramaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe n3nydenue.

MaciurtabHas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsle npo0ieMbl aCTPOHOMUHU.

Yuenuueckue nabnooenus

Habmonennst HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAaHUEM KOMIBIOTEPHBIX MPUIOKEHHH
JUIsL OTNIpe/IeTICHHs] MOJIOKEeHNs HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/HS
CeBepHOro noxymapus 1 spKue 3BE31bl.

Ha6mronenus B Teneckon Jlynsl, nnanet, Mueunoro [lyTu.

O6o0maronee NOBTOpeHue

Ponb ¢u3ukm M acTpOHOMHUHM B SKOHOMHYECKOH, TEXHOJOTMYECKOHW, COIMAIbHOW U
THYECKON cdepax AeITENPHOCTH YeNOBEKa, pPOJb W MeCTO (H3UKA U aCTPOHOMHH B
COBpEMEHHOW HAay4YHOH KapTHHE MHpa, poib (usnueckoil Teopun B (HOPMHPOBAHUU
MpeCTaBICHUN 0 PU3NUECKON KapTUHE MHUpa, MECTO (PU3NUECKON KapTUHBI MHpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX ITPEACTABICHUHN O IPUPOJIE.

MesknpeaMeTHbIEe CBA3U

Nzyuenne kypca ¢usuxu 6a3zoBoro ypoBHs B 11 kiacce ocyiecTBisieTcd ¢ y4y&ToM
COIEPXKATENBHBIX MEXIPEIMETHBIX CBSI3ed C KypcaMH MAaTEMaTHKH, OWOJOTHH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBsI3aHHBIE C WU3YYEHHEM METOAOB HAyYHOTO TO3HAHUS:
SBJICHHE, Hay4dHbIi (akT, rumoresa, ¢u3Myeckas BeIMYMHA, 3aKOH, TEopHs, HaOII0JeHHe,
9KCIIEPUMEHT, MOJIEJINPOBAHUE, MOJIENIb, U3MEPEHUE.

Mamemamuxa: pelieHNEe CUCTEMbl ypaBHEHUH, TPUTOHOMETpPUUECKHE (YHKIMHU: CHHYC,
KOCHUHYC, TaHIE€HC, KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M HX
IIPOEKLUU Ha OCHU KOOPJMHAT, CJIOKEHHE BEKTOPOB, MPOU3BOJHBIE JIEMEHTAPHBIX (PYHKLMMH,
IPU3HAKH MOA00MS TPEYrOJILHUKOB, ONpEIeTIeHHE MIOMAAN MIOCKUX GUTYyp U 00BhEMa Ted.

bBuonocusa: snextpuueckue SBICHUS B JKUBOM MpHUpoAe, KojeOaTelabHbIE BHKEHHUS B
)KUBOM TIPUPOJIE, ONTHUYECKUE SBJICHHUSI B XKUBOH MPHUPOJE, JEUCTBUE pajvallud Ha >KUBbBIC
OpPraHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPUCTAJUIM4ecKas CTPYKTypa TBEPABIX Tell,
MEXaHHU3Mbl 00pa30BaHMs KPUCTAIIINYECKON PEIIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eocpacghusi: MarHUTHBIE TIONMIOCA 3EMJIH, 3alIe)Kd MAarHUTHBIX pya, (OTOCHEMKA 3eMHOMN
IMOBEPXHOCTH, IPEACKA3aHNUE 3EMIIETPSICEHUM.

Texnonocus: TUHAM BIEKTPOINIEpEnay, FEHEPaATOP MEPEMEHHOIO TOKA, JIEKTPOJABHUIATEINb,
WHIYKIMOHHAs Te4b, pajgap, paguoNpUEMHMK, TEIeBU30p, aHTeHHa, Tenedon, CBY-mneus,
MPOEKIIMOHHBIN amnmnapaT, BOJJOKOHHAs ONTHKA, COJTHEUHast OaTapes.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSA
YYEBHOI'O ITPEJIMETA

OcBoenue yuebHoro mpeamera «®Pusnka» Ha YpPOBHE CpemHEro o0mero o0pa3oBaHUS
(6a30BBIE  ypPOBEHb) JODKHO  OOECIEUUTh  JOCTIDKCHHE  CICNYIOIUX  JIMYHOCTHBIX,
METANPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pe3yNbTaThl OCBOEHHUS ydueOHOro mpeamera «®usukay» JOKHBI OTPa’KaTh
TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOACTBOBATHCS COPMHUPOBAHHON BHYTpPEHHEU
MO3UIIUEH JIMYHOCTH, CHCTEMOM IICHHOCTHBIX OpHEHTAIMi, TO3UTHUBHBIX BHYTPEHHHX
yOeXIeHUN, COOTBETCTBYIOIIMX TPAJAWIIMOHHBIM IICHHOCTSAM POCCHICKOrO  OOIIECTBa,
pacHMpeHre >KU3HEHHOTO OIBITA W OMBITA JEATEIBHOCTH B IMPOIECCE PeaM3allid OCHOBHBIX
HaIpaBJICHUI BOCIUTATEILHON AesTEbHOCTH, B TOM YUCJIE B YaCTH

1) rpa:knaHCcKOro BOCIIUTAHMS :

chOpPMHUPOBAHHOCTh T'PAKIAHCKOW TMMO3ULIHUM  OOYy4YaIOIIEerocss Kak AakKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCHIICKOro 00IIecTBa;

NPUHATHE TPAAUIIMOHHBIX OOIIEYENIOBEUYECKUX T'yMAaHUCTUYECKUX U JIEMOKPATUYECKUX
LICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSATEIBHOCTh B MHTEpPECAaX TPakIaHCKOro OOIIECTBA,
y4acTBOBaTh B CAMOYIIPABIEHUU B 00pa30BaTEIbHON OPraHU3alIluu;

yMEHUE B3aUMOJCHCTBOBATh C COIMAJIbHBIMM HWHCTUTYTAMH B COOTBETCTBUU C UX
(GYHKIMSIMHA ¥ Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM J1ESITENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS:

c(OpPMUPOBAHHOCTb POCCUNCKOI Ipa’KIaHCKOM HAEHTUUYHOCTH, TaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHXCHHSIM POCCHMCKUX
yu€HBIX B 0071acTH (PU3HUKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, STHUYECKOT'0 TOBE/ICHNUS;

CHOCOOHOCTH OIIEHUBATH CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYAChH
Ha MOpaJIbHO-HPABCTBEHHBIC HOPMBI M IIECHHOCTH, B TOM YHCJIE B ACATEIHPHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOWYHUBOTO Oy IYIIETO;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS:

ACTETHUYECKOE OTHOILIEHNUE K MUPY, BKIIOUasl 3CTETUKY HAyYHOIO TBOPYECTBA, IPUCYLIETO
(¢u3nyecKoil HayKe;

5) Tpy10BOT0 BOCIIUTAHUS:

WHTEpPEC K pa3nu4yHbiM cdepam MnpodheccCHoHaTbHOM JEeATeNTbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (U3MKOH M TEXHUKOH, YMEHHE COBEpILIaTh OCO3HaHHBIA BHIOOp Oymymiei
npodeccuy U pearTn30BbIBaTh COOCTBEHHBIE )KU3HECHHBIE MJIAHbL;

TOTOBHOCTh U CHOCOOHOCTh K 00pa3oBaHUIO M CaMOOOpPa30BaHMIO B 00JNACTH (U3HMKH Ha
MPOTSHKEHUH BCEU KU3HU;

6) 3KOJIOrMY€eCKOro BOCTIHTAHMSA:

chOpPMHUPOBAHHOCTh OJKOJOTHUUECKON KYJBTYphl, OCO3HAaHWE TJIO0AJIBHOTO XapakTepa
9KOJIOTMYECKUX ITPOOIIEM;

IUIAHUPOBAHUE M OCYIIECTBJICHHUE JIEMCTBUI B OKpYXKaIOIIEH cpelle Ha OCHOBE 3HAHUSA
LIeJIeH YCTOMYMBOIO pa3BUTHS YEIIOBEUECTBA;

pacliupeHue OmnbiTa JCSITEIbHOCTH JKOJIOIMYECKOW HAMpaBICHHOCTH Ha OCHOBE
MMEIOINXCSl 3HAHUH 10 (PU3HUKeE;

7) HEHHOCTH HAYYHOTO MO3HAHUSI:



cOpPMUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUS PU3NYECKON HAYKU;

OCO3HAHUE LIEHHOCTH HAayYHOM JeSTeNbHOCTH, TOTOBHOCTh B IPOLIECCE U3YUEHUS (PU3UKU
OCYIIECTBJIATH MPOEKTHYIO U HCCIIEA0BATEIbCKYIO 1€ATEIbHOCTh MHANBUAYAIbHO U B FPYIIIIE.

METAIIPEJIMETHBIE PE3YJIBTATBI

Ilo3naBaTebHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA
ba3oBble jlornuyeckue aeiicTBUA:

CaMoCTOSITeNIbHO (POpMynHpoBaTh W aKTyaJdM3UpoBaTh NpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPENENATh LEU AeATeTbHOCTH, 3aaBaTh NapaMeTpbl U KPUTEPUH UX JOCTHKCHHUS;

BBISIBJISATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B pACCMATPUBAEMBIX (DU3HYECKHX SIBJICHHSIX;

pa3pabaThiBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOIINXCS MaTEPHATBHBIX
U HEMaTEPUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTb, OLIEHMBATh COOTBETCTBUE PE3YyJIbTATOB LIEJISIM,
OLICHUBATh PUCKH MOCIEICTBUN AeTEIHbHOCTH;

KOOPJIMHUPOBATh W BBHINOJIHATH pabOTy B YCIOBHUSX pPEaJIbHOr0, BUPTYAIbHOTO U
KOMOMHUPOBAaHHOTO B3aUMO/ICH CTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUU KU3HEHHBIX MTPOOIIEM.

Bba3oBrblie ucciaegoBare/ibCKkue 1eHCTBUA !

BIIQJIETh HAYYHOH TEPMUHOJIOTHEH, KIIOUEBBIMHU TMOHATHUSAMU M METOAaMU (U3NYECKOU
HayKU;

BIIQJICTh HABBIKAMHU Y4€OHO-MCCIIEA0BATEIILCKOM U MPOSKTHON JEITEIBHOCTH B 001acCTH
(hU3HKH, CIIOCOOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSITETIbHOMY TTOMCKY METOJIOB PEIICHHS 3a/1a4
(U3NYECKOro coiep KaHusl, TPUMEHEHUIO Pa3IMYHbIX METOIOB MMO3HAHUS;

BJIAJCTh BHJAMH JESATEILHOCTU IO TOJYyYEHHUIO HOBOTO 3HAHUSA, €ro HMHTEpIpeTalu,
MpeoOpa3oBaHUI0 M TPUMEHEHUIO B PA3NUYHBIX Y4YEOHBIX CHTYaIUsAX, B TOM YHCIE TpH
CO3/IaHUU YYEOHBIX TPOCKTOB B 0071aCTH (PU3UKH;

BBISIBIISITh TIPUYMHHO-CIICCTBEHHBIE CBS3M W aKTyaJU3UpPOBATh 3a/lady, BBIJBHTATh
TUTIOTE3y €€ peIIeHUs], HaXOAWTh apryMeHThl JJIs JI0Ka3aTeJIhCTBA CBOUX YTBEPXKICHUH,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS,

aHAJIM3UPOBATH TIOJNYYCHHBIE B XOAE pEIIeHUs 3aJauyd pPe3yJbTaThl, KPUTHUYECKU
OLICHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHUSX;

CTaBUTh M (OPMYyIHpPOBATh COOCTBEHHBIE 3a/laud B 00pa3oBaTENbHOM AESITEIHLHOCTH, B
TOM YHCJIE TIPY U3Y4YEeHUU (U3HKH;

JaBaTh OI[EHKY HOBBIM CUTYAIlUsM, OLIECHUBATh MPHOOPETEHHBIN OIIBIT;

yMETh IEPEHOCUTD 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 00JIACTh KU3HEEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX TPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC UJEH, IPEAJIaraTb OPUTHHAIBHBIC MTOAXO0/bI U PELICHHUS;

CTaBHUTb NMPOOJIEMBI U 33a4H, IOMYCKAIOIINE AIbTE€PHATUBHBIC PEIICHHUS.

Pabora ¢ undgopmanueii:

BJIQJICTh HABBIKAMU MOJy4YeHHs] MHPOpMAIUU (PU3HMUECKOrO COAEpKAHMS U3 MCTOYHHKOB
pPa3HBIX THUIIOB, CAMOCTOSITEIbBHO OCYUIECTBIATh TMOUCK, aHAJIW3, CUCTEMATH3aLMI U
WHTEPIpETANHIO HH(OOPMAIINH Pa3JIMYHBIX BUI0B U (DOPM MpeaCTaBICHUS;

OIICHUBATh JOCTOBEPHOCTHh MH(OPMAIIHH;

UCTONBh30BaTh CPEACTBA HHPOPMANHMOHHBIX W KOMMYHHKAIMOHHBIX TEXHOJOTHH B
pELIEHNN KOTHUTHMBHBIX, KOMMYHHKAaTHBHBIX M OpraHU3allMOHHBIX 3aJlad C COOJIOJEHUEM
TpeOOBaHMI SPrOHOMUKHU, TEXHUKU 0E30MaCHOCTH, TUTHEHBI, PECYpCOCOepexKeHIs, TPABOBBIX U
TUYECKUX HOPM, HOpM MH(OpPMAIIMOHHOM 0€3011aCHOCTH;



co3/1aBaTh TEKCThl (U3UUECKOro COJAEpXKaHWs B pPa3NUUHBIX (opmarax ¢ ydérom
Ha3HaueHus: uHGpOpMAMU U LEJEeBOM ayIuTOpuu, BbIOMpas ONTUMAIbHYIO (QopMy
MIPEJCTaBICHUS U BU3YaAJIU3ALIUH.

KoMMyHHKaTHBHBIC YHMBeEpPCaJbHbIe y4eOHbIe 1eiCTBHUSA:

OCYHIECTBIISATH OOIIEHNE Ha YPOKaxX (PM3UKHU U BO BHEYPOUHOU JESITEILHOCTH;

pacro3HaBaTh NPEANOCHUIKH KOH(PIMKTHBIX CUTYAIMi U CMSTYATh KOH(JIUKTHI;

pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHHMS C MCIOJb30BAHUEM SA3BIKOBBIX
CPEICTB;

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHON M MHIWBHUyaJIbHOU pabOThI;

BbIOMpAaTh TEMAaTUKY U METOABI COBMECTHBIX AEHCTBUH € Y4ETOM OOLIMX HHTEPECOB U
BO3MOXKHOCTEM Ka)10r0 4JIeHa KOJUIEKTUBA;

IIPUHUMATh L€ COBMECTHOW JEATEIbHOCTH, OpPraHU30BBIBATH U KOOPAWHHUPOBATH
JIEUCTBUSI TO €€ JIOCTHKEHHUIO: COCTAaBIATH IUIAH JEWUCTBUW, PACHPENENATh POJIU C YUETOM
MHEHHMH y4aCTHHUKOB, 00CYk/1aTh pe3yJIbTaThl COBMECTHOMN paboTHI;

OLIEHMBATh KaYeCTBO CBOETO BKJIAJa M Ka)JOT0 YUaCTHHKA KOMaHJbI B OOUIMI pe3yJbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJlaraTb HOBBIE IIPOEKTHI, OLEHUBATH HJEH C IO3HLIMM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAUYMMOCTH;

OCYILECTBJIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEAECHUE B PA3JIMYHBIX CHUTYalUAX,
IPOSIBIISITH TBOPUECTBO U BOOOpaKeHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIC yHHBepcalbHbIe y4eOHbIE JeiiCTBHA
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBJISITh IO3HABATEIbHYIO JAEATEIbHOCTh B 00JaCTH (U3UKH U
aCTPOHOMUH, BBISABIIATH MPOOJIEMBI, CTABUTH U ()OPMYIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTaBJIATh IUIAH PEIICHUs PAacYETHBIX M KAYECTBEHHBIX 3ajad, IUIaH
BBIMOJIHEHUST TPAKTHYECKOM paboThl ¢ Y4ETOM HUMEIOLIMXCS PecypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEAIOYTEHUN;
JIaBaTh OL[EHKY HOBBIM CHTYaIUsIM;
paciupsITh paMK1 y4eOHOr 0 IpeaMeTa Ha OCHOBE JIMUHBIX IPEANOYTEHH;
JienaTh OCO3HAHHBIM BBIOOp, apryMEeHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a
pelIcHuE;
OLICHUBATh MPUOOPETEHHBII OMBIT;
CIocoOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO HpyIUIMM B oOnact (usukw,
IIOCTOSIHHO TOBBIIIATh CBOI 00pa30BaTeNbHbIN U KYJIbTYPHbIH yPOBEHb.
CaMOKOHTPOJ1b, IMOLIMOHAJIbHBI HHTE/JIEKT:
J1aBaTh OLICHKY HOBBIM CHTYallUsIM, BHOCUTb KOPPEKTHUBBI B JAEATEIbHOCTb, OLEHUBAThH
COOTBETCTBHE PE3YJIbTATOB LIEJISIM;
BJIaJIETh HaBbIKAMM [103HABATENbHOW peduIeKCUM KaK OCO3HAaHHS COBEpIIAEMbIX AEHCTBUIM
Y MBICJIUTEJIbHBIX [IPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;
UCII0JIb30BaTh NPUEMBI pedyIeKCHH Ul OLIEHKH CUTYalluu, BBIOOPA BEPHOIO PELICHHUS;
YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIEHUS 110 UX CHUXKEHUIO;
IPUHUMATh MOTUBBI U apT'YMEHTHI APYTUX [IPH aHAJIU3€ Pe3yJIbTaTOB e TEIbHOCTH;
MPUHUMATh ce0s, TOHUMAas CBOM HEJJOCTATKH U JOCTOMHCTBA;
IMPUHUMATh MOTUBBI U apT'YMEHTHI APYTUX [IPH aHATIM3€ PE3YJIbTATOB ACSTEIbHOCTH;
NpU3HABaTh CBOE MPABO M MPABO IPYI'HX HA OLIMOKH.
B mpouecce nocTukeHNs TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS IPOTrPaMMBI 110 (PU3MKE JUIs
YPOBHSI CpeHero oOmiero o0pa3oBaHMs y OOYYaIONIIMXCS COBEPLICHCTBYETCS YMOIMOHAIbHBIN
WHTEJUIEKT, MpeAnoiaraoumi chopMupoBaHHOCTS:



CaMOCO3HAHUS, BKIIIOYAIOIIEr0 CIOCOOHOCTh MOHMMATh CBOE SMOIMOHAILHOE COCTOSHUE,
BHJIETh HAIIPaBJICHH S Pa3BUTHS COOCTBEHHON IMOIMOHAIBHOM c(hephl, OBITh YBEpEHHBIM B cele;

camMoperyJIupoBaHus, BKJIFOYAIOIIIETO CaMOKOHTPOJIb, yMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TOBEAEHHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
W3MEHEHUSIM U MPOSIBIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY,

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOIIEH CTpeMJieHHE K JOCTIKEHHUIO eI U YCIeXy,
ONTUMM3M, HHULIUATUBHOCTh, YMEHHE IEMCTBOBATH UCXOS U3 CBOMX BO3MOXKHOCTEH;

OMMNATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh AIMOIMOHAIBLHOE COCTOSHUE APYTHX,
YYUTBHIBATH €T0 MPU OCYIIECTBICHUU OOIIEHHUS, CTOCOOHOCTh K COYYBCTBHUIO M CONEPEIKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH BBHICTPAaMBATh OTHOILICHUS C IPYTUMHU
TFOBMH, 3280 OTUTHCS, IPOSBIISITE HHTEPEC U pa3pemiaTh KOH(QIUKTHIL.

MHNPEJMETHBIE PE3YJIBTATDBI

K xonmy oOyuenust B 10 kjacce npeaMeTHbIe pe3ysIbTaThl Ha 0a30BOM YPOBHE JTOJDKHBI
oTpakaTh C(OPMUPOBAHHOCTD Y O0YYAIOLINXCS YMEHUMN:

JEMOHCTPUPOBATh Ha MPHUMEpPax pojib U MECTO (U3UKU B (POPMHPOBAHUU COBPEMEHHOM
Hay4YHOU KapTHHBI MUpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOIMH, B IPAKTUYECKOU
eI TEIIbHOCTH JTIOJCH

YYHUTHIBATh TPAHUIIBl TPUMEHEHUS HW3YYEHHBIX (PU3NYECKUX MOJeNeH: MaTepuaabHas
TOYKa, WHEpLHaIbHAsl CUCTeMa OTcuéTa, abCOMOTHO TBEPAOE TENO, MIACANBHBIA Ta3, MOAEIU
CTPOEHUS T'a30B, KUAKOCTEH M TBEPHABIX TeJ, TOYECUHBIM SJEKTPUUECKUN 3apsi MpU PELIeHUU
¢buznyeckux 3auay;

pacmo3HaBaTth (PU3NYECKUE SBJICHUS (MPOIECChI) U OOBACHATHL MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJSIPHO-KHHETHYECKOM TEOPUH CTPOEHUS BELIECTBA W DIIEKTPOJAMHAMUKU:
pPaBHOMEpPHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEMHOE [BIKEHHE, CBOOOJHOE IMaJICHUE Tell,
JNBIDKCHUE 110 OKPY)XHOCTH, HWHEpIUs, B3auMojacicTBue Ttel, auddysus, OpOyHOBCKOE
JIBUKEHHUE, CTPOCHUE JKUIKOCTEH W TBEPABIX TeN, M3MEHEHHEe 00BhEMa TeN MpU HarpeBaHHUH
(oxJaxkeHun), TeIJIOBOE paBHOBECHE, UCIIapEeHUEe, KOHAEHC CAIlUs, TUIaBIeHUE, KpUCTaJUIU3alus,
KHUIICHHUE, BJIAYXHOCTh BO3/1yXa, MOBBIIICHUE JABJICHHS Ta3a MPH €ro HarpeBaHWUU B 3aKPHITOM
coCyJle, CBSI3b MEXK]Y IapaMeTpaMHu COCTOSIHUSI ra3a B M30Ipoleccax, SJIEKTpHU3alus Ted,
B3aUMO/ICHCTBHE 3aPSAJI0B;

OMKCHIBATh MEXaHUYECKOE JBWKEHUE, UCIOJIb3Ys (PU3MUYECKHE BEIUYMHBI: KOOPAMHATA,
MyTh, MEPEMEILEHNUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHJa, UMITYJIbC Teja, KHHETHYecKast
SHEprus, MOTEHILHUaNbHAs DHEPrus, MeXaHuueckas pabora, MeXaHMUYecKass MOIIHOCTb;, TpH
OMMCaHUM TMPABWIBHO TPAaKTOBAaTh (U3UUYECKUN CMBICI HCIOJB3YEMbIX BEIUYHH, HX
0003HAaUEHUS U €IUHUIIBI, HAXOAUTH (DOPMYIIBI, CBA3BIBAIONINE JAaHHYIO (PU3HMUECKYIO BEIUYUHY
C IpyTMMH BEJIMYMHAMY;

OMKCHIBATh M3YYCHHBIC TEIJIOBBIE CBOMCTBA TENl W TEIUIOBBIC SBJICHUS, HCIOIb3YS
(¢u3nueckre BEIMYUHBI: JIAaBICHHE Ta3a, TEMIIEpaTypa, CpPEOHss KUHETUYeCKas JHEPrus
Xa0TUYECKOr0 JABUKEHHS MOJIEKYJ, CpPEAHEKBAAPAaTHYHASA CKOPOCTb MOJEKYJ, KOJUYECTBO
TETJIOTHI, BHYTPEHHSSL SHeprus, padora raza, KOdQQOUIUEHT MOJE3HOrO ICHCTBUS TEMJIOBOTO
JIBUTATENS; IPU ONMKUCAHUU MTPABUIIBHO TPAKTOBATh GU3NUECKUIN CMBICI HCIIONb3yEMbIX BETUYHH,
ux 00O3HAYEHHUS W EIWHUIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIME [aHHYI (U3NYECKYIO
BEIIMYHMHY C IPYTUMU BEITUYHHAM;

OMUCHIBATh M3YYECHHBIE JJIEKTPUUYECKUE CBOMCTBA BEUIECTBA W JJIEKTPUUYECKHUE SIBJIICHUS
(mporuiecchl), UCMONB3YST (GU3NUECKUE BEIUUYMHBI: AIEKTPUUECKUM 3apsl], dJIEKTPUUECKOE IOoJe,
HanpsHKEHHOCTh  TMOJIs, TMOTEHUHMAaJ, pPa3HOCTh IMOTEHIMAJIOB; IpPU OIMUCAHUU MPABHILHO
TPaKTOBaTh (U3MUYECKUN CMBICI HCHOJB3YEMBIX BEIMYWH, MX OOO3HAUYCHHS] W CIUHUIIBL
yKa3bIBaTh (POPMYIIBI, CBA3BIBAIOIINE NAHHYIO (PU3NYECKYIO BEIMIUHY C IPYTUMHU BETUYUHAMU;

aHAJM3UPOBATh (U3MUECKHE MPOIECCHl W SIBJICHUS, UCTOJB3Ys (U3MUECKUE 3aKOHBI H
MPUHIUIIEL: 3aKOH BcemupHoro Tsarorenws, |, Il u Il 3akonsr HeroTOHa, 3ak0H coxpaHeHUs



MEXaHUYECKOW SHEPIruH, 3aKOH COXPAHEHHS] UMIIYJIbCa, TPUHIUI CYNEPHO3ULIMH CUJI, TPUHLIUIL
paBHOIIpaBUsl MHEPLUAIBHBIX CUCTEM OTCUETa, MOJIEKYJISAPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BELIECTBA, T'a30BbI€ 3aKOHBI, CBSA3b CpEeIHEH KUHETHMUECKOH SHEpPruu TEIJIOBOr0 JBUIKEHUS
MOJIEKYJ € aOCOJIOTHOW TeMIlepaTypoi, MEpBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHHUS
AIIEKTPUYECKOr0 3apsiaa, 3aKkoH KyloHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MaTEeMaTUYECKOE BBIPAXKEHHUE U yCIIOBUS (TPaHULIBI, 00JIACTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHbBIE IPUHIUIIBI IEHCTBUSL MAILIUH, TPUOOPOB U TEXHUUECKUX YCTPOICTB;
pa3nuyaTh YCJIOBUA UX 0€30IacHOr0 UCMOIb30BAaHUS B TOBCEHEBHOM KU3HU;

BBIMIOJHATD SKCIIEPUMEHTHI IO MCCIEAOBAaHUI0 (DU3MYECKUX SBJIEHUI M MPOIECCOB C
UCTOJb30BAaHUEM TPSAMBIX M  KOCBEHHBIX HM3MEpPEHMH, Mpu ITOM  (OpMYyIUPOBATH
npoOieMy/3agadyy W THUIOTe3y y4eOHOro OSKCIepUMEHTa, coOupaTth YCTAaHOBKY U3
IIPEJI0AKEHHOI0 000py10BaHNUs, IPOBOJUTH OIBIT U (POPMYJIUPOBATH BBIBOJBI;

OCYLIECTBIIATh IpSAMBIE U KOCBEHHBbIE H3MEPEHUA (U3NUYECKUX BEJIUYMH, IPU 3TOM
BBIOMpAaTh ONTHUMAJBHBIM CIIOCO0 M3MEPEHMs] M MCIOIb30BAaTh H3BECTHHIE METOMbI OLIEHKU
MOTPENTHOCTEN U3MEPEHUH;

UCCIIEZIOBATh 3aBUCUMOCTH MEXAY (U3MUYECKUMH BEIMYMHAMH C HCIOJIb30BAaHUEM
NpSIMBIX M3MEPEHHUH, IpPU 3TOM KOHCTPYUPOBAaTh YCTAHOBKY, (DUKCHUpPOBATh pPE3YJIbTAaThl
IIOJyYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMUYMH B BUJAE TAOJIMIl U IpaUKOB, 1€JIaTh BHIBOJBI
10 pe3yJibTaTaM MCCIIEeIOBAHMNS;

co0moaTh MpaBuiIa 0OE€30MacHOro Tpyda IpH TMPOBENEHUU HUCCIEAOBAHHM B paMKax
y4eOHOro OKCIEpPUMEHTa, Y4eOHO-HUCCIENOBATENbCKONH M TPOEKTHOM JEATeThbHOCTH C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOWCTB U J1a0OpaTOPHOT0 000PYI0BaHUS;

pemaTh pacy€THbIE 3aJaud C SBHO 3aJaHHOW (PU3MUECKON MOJENbl0, HCIONb3Ys
¢u3nyecKue 3aKOHbI U MPUHIUIIBL, HA OCHOBE aHAJN3a YCJIOBUS 3a7a4l BblOUPAaTh PU3UUECKYIO
MOJI€b, BBIACIATh (U3NYECKHE BEIUYUHBI U (QOpPMYJIbl, HEOOXOAUMBbIE ISl €€ pelleHwus,
MIPOBO/IUTH PACUYETHI U OIEHUBATH PEAJTbHOCThH MOMYYEHHOT' 0 3HAYCHHS (PHU3UUYECKON BEITUYHHBI;

pelatb KaueCcTBEHHbIE 3aJayM: BBICTPAWBAaTh JIOTMUECKH HEMPOTUBOPEUYUBYIO LIEMOYKY
paccyXKIeHul ¢ Oropoil Ha U3y4YeHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHHS;

UCMOJb30BaTh IPU PELUICHHMM Y4eOHBIX 3aJady COBpPEMEHHbIe HH(OpPMAIOHHbIE
TEXHOJIOTUM Ui TIOHUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETAllUd M TpEACTaBICHUS y4eOHOH U
HAy4YHO-TIOMYJISAPHON HMH(OpPMAIMK, TOJYUYEHHOM W3 pa3NUYHbIX HCTOYHUKOB, KPUTHYECKH
aHAJIM3UPOBATH MOJIYyYaEM Y0 HH(POPMALHIO;

NPUBOJIUTH MPUMEPHI BKJIAJAA POCCHUCKHUX U 3apyOekKHBIX yYEHBIX-(U3UKOB B Pa3BUTHE
HayKH, 00BbsCHEHHUE NTPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCMOJb30BaTh TEOPETUYECKWE 3HAHMS 1O (HU3UKE B TOBCEIHEBHOM IKU3HU JUIs
obecrieueHunst 6€30MacHOCTU MPU OOpaIIeHNH ¢ TPUOOpaMH U TEXHUYECKUMHU yCTPOUCTBAMHU, JUJIS
COXpaHEHUS 37J0POBBS U COOIIOEHHS HOPM SKOJIOTMUECKOIr0 OBEICHUS B OKPYXKAIOIIeH cpere;

paboTaTh B rpyIIie ¢ BBINOJIHEHUEM pa3IMUHbIX COLMAIbHBIX pOJIeH, INIAHUPOBATh padoTy
IPYyNIbl, pPAalMOHAIBHO paclpenessiTh O0S3aHHOCTH M IUIAHUPOBATH JEATEIbHOCTh B
HECTaHJIAPTHBIX CUTYallUAX, aJJeKBATHO OLEHUBATh BKJAJ Ka)XJOr0 W3 YYaCTHUKOB IPYMIbI B
peleHue paccMaTpUBaeMoi MpoOIEMBl.

K xonny o6yuenust B 11 kiacce npeaMeTHbIE pe3yibTaThl Ha 6a30BOM ypOBHE JOJKHBI
oTpaxkaTh CHOPMHUPOBAHHOCTh y 00 yUYAIOIIUXCS YMEHHI:

JIEMOHCTPUPOBaTh Ha MpUMeEpPax pojb U MECTO (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTHHBI MUpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJIOIMH, B IPAKTUYECKOU
NeSITeIbHOCTH JII0/1€H, IIeIOCTHOCTh M €JUHCTBO (PU3MUYECKOM KapTUHBI MUPA;

VUUTBIBATH TPAHUIBl TMPUMEHEHHS W3YYCHHBIX (U3WYECKUX MOJENeil: TOYeUHBIH
JNEKTPUUECKUN 3apsl, Jyd CBETa, TOYEUHBbIH HCTOYHUK CBETa, sIepHAas MOJENIb aToMma,
HYKJIOHHAsl MOJIeJIb aTOMHOT 0 sI7Ipa P peIIeHu  (pru3nuecKux 3a1ad;

pacmo3HaBaTh (PU3NYECKUE SIBJICHUS (MPOIECCHI) U OOBACHITH MX HAa OCHOBE 3aKOHOB
ANIEKTPOMHAMUKNA M KBAaHTOBOW (PM3UKHU: 3JIEKTpHUUECKas MPOBOAUMOCTb, TEIJIOBOE, CBETOBOE,



XMMHUYECKOEe, MAarHUTHOE JEWCTBUSA TOKa, B3aUMOJIEHCTBME MArHUTOB, DSJEKTPOMArHUTHAs
WHAYKIWS, JCHCTBHE MAarHUTHOTO TOJS Ha MPOBOAHMK C TOKOM M JBWKYIIMHCS 3apsn,
AJIEKTPOMAarHUTHBIE KOJICOAHHsI ¥ BOJHBI, TPSMOJIMHEHHOE PacIpOCTPAaHEHNE CBETA, OTPaXKEHUE,
npejoMiieHue, WHTephepeHus, Audpakimus ¥ I[OISIpH3alHs CBETa, JTUCIIEPCHS CBETa,
doTornekTpudeckuid 3¢ ekt (poroaddekT), cBeToBOE NaBiieHHEe, BOSHUKHOBEHHE JTMHEHYATOrO
CIIEKTpa aToMa BOAOPOJa, €CTECTBEHHAS U UCKYCCTBEHHAS] paIHOAKTUBHOCTH;

OIKCHIBATh M3YYCHHBIE CBONCTBA BemIeCTBA (DJIEKTPUYECKHE, MArHUTHBIE, ONTHYECKUE,
AIIEKTPUIECKYIO TPOBOANMOCTH Pa3jMYHBIX CPEA) M 3JICKTPOMArHUTHBIE SIBJICHUsS (IIPOIECCHI),
UCTIONB3Ysl (U3MUYECKUE BEIMYMHBL DIEKTPUYECKHU 3apsj], CHJIa TOKa, D3JIEKTPUYECKOe
HaIpspKeHH e, 3JIEKTPUYECKOE COTPOTUBIICHHUE, Pa3HOCTh MOTEHIIMAJIOB, JIEKTPOIBIKYILAs CUJIa,
paboTa TOKa, WHIYKIUS MarHUTHOTO MOJs, cuia Awmrepa, cwia JlopeHIa, WHAYKTUBHOCTh
KaTyIIKH, YHEPrHsl SJIEKTPUYECKOrO0 M MAarHUTHOTO TOJIeH, MepHoJ W YacToTa KoJieOaHWil B
KoJe0aTeIbHOM KOHTYpE, 3apsii U CHUJIa TOKAa B MPOIECCE TAPMOHUYECKUX DIIEKTPOMATHUTHBIX
KoneOaHuii, (OKyCHOE pacCTOSHME W ONTHYeCKas CHiia JIMH3bI, TPU OINHCAHWUU T PaBUILHO
TPaKTOBaTh (DM3UYECKUN CMBICI HCHOJb3YEeMbIX BEIMYMH, MX OOO3HAUEHUS U EIUHUIBI,
yKa3bIBaTh (POPMYIIbL, CBA3BIBAIOIINE TaHHYIO (PU3UYECKYIO BEIMYMHY C IPYTUMHU BEIUYUHAMU;

OINKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBJICHUS M TMPOILECCHI, HUCIONB3Ys (PHIUICCKHE
BEJIMYUHBL: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JUIMHA BOJHBI M 4YacTOTa CBETA, JHEPrUs H
uMIynbe (OTOHA, IMEPUOA NOJypaclana, PHEPrusi CBS3M ATOMHBIX SJI€p, NPH OIHMCAHUU
NIPaBUJIBLHO TPAaKTOBAaTh (PU3MYECKUN CMBICT HCHOJB3YEMBIX BEIUYHMH, UX OOO3HAYEHHUS U
€IMHUIIBI, YKa3bIBaTh (hOPMYJIbI, CBA3BIBAIOIIME AAHHYIO (DU3HUECKYIO0 BEIUYUHY C IPYTHUMH
BEIMYMHAMU, BEIYUCIATH 3HAUCHHUE (DU3UYECKON BETMUYHHBI;

aHAM3UPOBATh (DU3UYECKUE IMPOLECCHl M SBICHHS, HCIONB3Ys (U3MUECKHE 3aKOHBI U
OpUHOUNBL  3aKOH OMa, 3aKOHBI IOCIENOBATENBHOTO M MapajUIeIbHOTO COCAWHEHHS
IIPOBOJHUKOB, 3akoH Jlxoyns—JIeHnma, 3akoH DJIEKTPOMarHUTHOM  MHAYKIMH, 3aKOH
MPSIMOJIMHEMHOTO PAaCHpOCTPAaHEHUSI CBETA, 3aKOHBI OTPa)KEHUS CBETa, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHe DOiHIITeHHa a1 (orodddexTa, 3aKOH COXpaHEHUS DHEPrUu, 3aKOH
COXpaHEHUS HUMIyNbCa, 3aKOH COXPAaHEHUS OJJIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHCHHS
MaccoBOI'0 4YHCia, MOCTyJaThl bopa, 3aKOH pagMoOaKTHBHOIO pacraja, Mpd 3TOM pas3indaTh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAXEHHE M YCIOBHUsS (TpaHHIIBI,
00J1acTH) MPUMEHUMOCTH;

OIpENENsATh HANpPaBIIEHUE BEKTOPa WHIYKIIMHM MAarHUTHOTO TOJs MPOBOJHHUKA C TOKOM,
cribl AMriepa u cuibl JlopeHna;

CTPOUTH M OINHMCBHIBATh N300paKE€HNE, CO3/JaBaeMOe IIIOCKUM 3€PKajioM, TOHKOW JIMH301;

BBIMIOJIHATD SKCIIEPUMEHTHI IO MCCIEA0BAHUIO (DM3UYECKUX SBJICHUH M TPOLECCOB C
UCIOJb30BAaHUEM TMPSAMBIX M KOCBEHHBIX HM3MEpEeHHil: 1mpu 3ToM  (popMynupoBaTh
npoOiemy/3aayy ¥ THUIOTe3y y4yeOHOro SKCIepUMEHTa, COoOMpaTh YCTaHOBKY W3
MIPEJI0KEHHOT0 000PYIOBaHUS, IIPOBOJUTH OIBIT U (DOPMYITHPOBATH BEIBOJIBI;

OCYIIECTBIISATh NpPSIMbIE M KOCBEHHBIE HW3MEpeHUs (U3NYECKHX BEIMYWH, MpPU 3TOM
BBIOMPATh ONTHMAJBHBI CIOCOO W3MEPEHUS M HCIONb30BATh HM3BECTHBIE METOABI OIEHKH
MOTPENTHOCTEN U3MEPEHU;

MCCIIEZIOBATh 3aBUCHMOCTH (DPM3NYECKUX BEIMYHMH C UCIIOIb30BAHUEM MPSAMBIX H3MEPEHUIA:
IIpU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJIbTAThl MOMYyYEHHOW 3aBUCUMOCTU
¢u3nMdecKkux BEIMYMH B BUAE TaOMMI W TpadUKoB, JelaTh BBIBOABI 10 pe3yJibTaTaM
HCCIIEJIOBAHMS;

co0ioaTth mpaBuia 0€30MacHOrO TpyJda IPU IMPOBEIEHUU HCCIEAOBAaHUM B paMKax
y4eOHOTO DKCIEpPUMEHTa, Yy4eOHO-HCCIENOBATENLCKOH M TPOCKTHOM  JEeATeNhbHOCTH C
WCIOJb30BAHUEM U3MEPUTEIIHHBIX YCTPOMCTB U TaOOPaTOPHOTO 000PYIOBAHNUS;

pemaTe pacy€THBIE 3aJa4d C SBHO 3aJaHHOW (PU3HUECKOH MOJIENbl0, WCIONb3Ys
¢du3nUecKre 3aKOHBI ¥ TPUHIIMITEI, HA OCHOBE aHAJM3a yCIOBHS 3a/1a4H BBIOUPATh (HU3NIECKYIO



MOJIeNb, BBLACNIATh (U3MYECKHE BEIUYMHBI U (OpPMYJbl, HEOOXOAMMBIE i €€ pelleHus,
IIPOBOAUTDH pvaéTm 1 OLICHUBATH PCAJIbHOCTH IMOJTYYCHHOI'O 3HAYCHU S (1)H3H‘I€CKOﬁ BCJIIMYUHBI,

peuiaTb Ka4CCTBCHHLBIC 3ada4dM: BBICTPAMBATHL JIOTHYCCKHW HCIPOTUBOPCYUBYIO LCIOYKY
paccyxJIeHu# ¢ OIOpoii Ha U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKHUE SBIICHUS,

WCIIOJIB30BAaTh TP PEIICHUH YYEOHBIX 3aja4 COBPEMEHHbIC WH(OOPMAIIMOHHBIC
TEXHOJIOTUH JUIS TOWCKA, CTPYKTYPUPOBAHHUS, WHTEPHPETAMU U TPEACTABICHUS y4eOHOH H
HAyYHO-TIOMYJISAPHON HMH(pOpPMAINK, TOTYyYeHHOW U3 pPAa3JIMYHBIX HMCTOYHHKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOJIyYaeEM Y0 HH(POPMAIHIO;

0OBSICHITH IMPUHIIUIIBL I[Cf/iCTBI/ISI MallIuH, HpI/I60p0B N TCXHUYCCKUX yCTpOfICTB, pa3jm4aThb
YCIIOBUSI UX O€30MMacHOT 0 UCIOJIb30BaHUs B TTOBCEIHEBHOM )KU3HU;

NPUBOJUTH PUMEPHI BKJIAJAA POCCHUCKHUX W 3apyOeXKHBIX yYEHBIX-(U3MKOB B Pa3BUTHE
HayKH, B 00BsCHEHUE NTPOLIECCOB OKPYKAIOIIEr0 MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

HCIOJIb30BATh TCOPCTUYCCKHUC 3HAHUA 110 (1)1/13I/IK€ B HOBCCI[HGBHOﬁ KU3HU 1A
obecrieueHunst 6€30MacCHOCTH MPU 00paIIeHN ¢ TpUOopaMu U TEXHUYECKUMHU yCTPOUCTBAMHU, JUJIS
COXpaHEHUS 37J0POBBS U COOIIOEHHS HOPM SKOJIOTMUECKOr0o OBEICHUS B OKPYKaIOIIel cpere;

paboTaTh B rpyIIe ¢ BHIMOJIHEHUEM Pa3IMUHbIX COIHMABHBIX POJIeH, MIaHUPOBaTh paboTy
IpyNIbl, pPAalMOHAIBHO paclpenessiTh O0S3aHHOCTH M IUIAHUPOBATHb JEATENbHOCTH B
HECTAaHAAPTHBIX CUTyalUsX, aICKBATHO OLUCHHMBATL BKJIA[ KaXXJI0ro M3 Y4aCTHUKOB I'PYIIIbLI B
peleHue paccMaTpUBaeMom MpoOJIEMBl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
Ne HaumeHnoBanue KoanuecrBo DJIEKTPOHHBIE (uugposbie)
n/n pa3aesion U TeM | 4acoB oOpa3oBaTe/ibHbIE PeCypChl
NMPOrpamMMmel
Paznen 1. DUZUKA U METOAbI HAYYHOI'O IO3HAHUSA
dusuka u METOBI Bubmorexa HOK
1.1 2 https://m.edsoo.ru/7f41bf72  Poccuiickas
Hay4YHOTO TTO3HAHUS -
aJIeKTpOoHHas mikoja https://resh.edu.ru/
Htoro no pazgeny 2
Paznen 2. MEXAHUKA
bubmmoreka LHOK
2.1 Kunemartuka 5 https://m.edsoo.ru/7f41bf72  Poccuiickas
9JIEKTPOHHAs miKosia https://resh.edu.ru
bubmmoreka LHOK
2.2 JluHaMuKa 7 https://m.edsoo.ru/7f41bf72  Poccuiickas
9JIEKTPOHHAs miKosia https://resh.edu.ru
3aKOHBI COXpaHEHHUS B bubmotexa HOK
2.3 6 https://m.edsoo.ru/7f41bf72  Poccuiickas
MEXaHUKe
9JIEKTPOHHAs miKoJia hitps://resh.edu.ru
Hroro no pazneny 18

Pazgea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOANHAMUKA

OCHOBBI  MOJIEKYJISIPHO- bubmorexa HOK
3.1 . 9 https://m.edsoo.ru/7f41bf72  Poccuiickas
KAHETHYECKON TECOPUHU -
9JIEKTPOHHAs miKosa https://resh.edu.ru
bubauoreka HOK
3.2 OCHOBBI TEpPMOJIMHAMUKH 10 https://m.edsoo.ru/7f41bf72  Poccuiickas
aJIeKTpOHHAs mikoJja hitps://resh.edu.ru
ArperatHple  COCTOSIHUS bubmmoteka HOK
3.3 BEIECTBA. ®dazoBble 5 https://m.edsoo.ru/7f41bf72  Poccuiickas
epexo/Ibl 3JIeKTPOHHAs 1mKoJa https://resh.edu.ru
Hroro no pazneny 24

Paznen 4. 3JIEKTPOJUHAMMUMKA

bubnuoreka HOK
4.1 DJeKTpocTaTuka 10 https://m.edsoo.ru/7f41bf72  Poccuiickas
9JIeKTpOHHAs mikoJja hitps://resh.edu.ru
[TocTossHHBIH bubnuoreka LHOK
4.2 aneKTpuaeckuii Tok. Tokm | 12 https://m.edsoo.ru/7f41bf72  Poccuiickas
B Pa3JIMuHBIX Cpeiax ANIEKTpOHHasI iKousia https://resh.edu.ru
Wroro no pazneny 22
Pe3epBHOE Bpems 2
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11 KJIACC

HauMenoBanue

Ne KouunyecrBo DJIeKTPOHHbIE (uudposbie)
pa3ieJioB " TeM
n/n 4acoB oOpa3oBarejibHbIE pecypChl
NMPOrpaMMbIl
Paznean 1. JIEKTPOAUHAMMUKA
MaruautHOE ToJe. but6mmoreka HOK
1.1 DJIeKTpOMarHuTHas 11 https://m.edsoo.ru/7f41c97c  Poccuiickas
WHIYKIAS AIIEKTPOHHAs 1ikoJa https://resh.edu.ru
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS 1 BOJIHbBI
Mexannueckue u bubmmoreka HOK
2.1 AIIEKTPOMATrHUTHBIC 9 https://m.edsoo0.ru/7f41c97¢c  Poccuiickas
KoseOaHus AJIEKTPOHHAs 1miKoJia https://resh.edu.ru
Mexanuueckue u bubmmoreka HOK
2.2 ANIEKTPOMArHUTHBIE 5 https://m.edsoo.ru/7f41c97c  Poccuiickas
BOJIHBI SIIEKTPOHHAs 1iKosIa hitps://resh.edu.ru
bubmmoreka HOK
2.3 Ontuka 10 https://m.edsoo.ru/7f41c97c  Poccuiickas
SIIEKTPOHHAs 1iKosIa hitps://resh.edu.ru
Hroro no pasaeny 24
Paznea 3. OCHOBBI CHEUAJIBHOM TEOPUM OTHOCHUTEJBHOCTH
0 era . bubmmoTeka HOK
31 CHOBBL  CICIMATILHON | https://m.edsoo.ru/7f41c97c  Poccuiickas
TEOPUU OTHOCUTEITHHOCTH :
SIIeKTpOHHAs mikosa https://resh.edu.ru
Hroro no pasneny 4
Paznen 4. KBAHTOBASI ®U3UKA
DNIeMEHTHI KBaHTOBOMU bubmotexa HOK
4.1 6 https://m.edsoo.ru/7f41c97c  Poccuiickas
OITUKHU
3JIEKTPOHHAs mikoJia https://resh.edu.ru
bubmmoreka HOK
4.2 CrtpoeHue aToma 4 https://m.edsoo.ru/7f41c97¢c  Poccuiickas
3JIEKTPOHHAas mKoJia https://resh.edu.ru
bubmmoreka HOK
4.3 ATOMHOE SIIpO 5 https://m.edsoo.ru/7f41c97c  Poccuiickas
aJIEKTPOHHas mikoJa https://resh.edu.ru
Hroro no pazneny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3NKHU
51 DneMeHThl aCTPOHOMHH U 7 bubmmorexa HOK
' acTpou3nKu https://m.edsoo0.ru/7f41c97c
Hroro no pazneny 7

Pazgea 6. OBOBIIAIOIIEE IOBTOPEHUE



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

O6o6IaoNee bubmmoreka HOK
6.1 HHarot 4 https://m.edsoo.ru/7f41c97c  Poccuiickas
MIOBTOPEHHE :
SIIEKTPOHHAs 1iKosIa https://resh.edu.ru
Hroro no pazneny 4
PesepBHoe Bpems 3
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