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IHosicuuTeabHAA 3aNMCKa

[Iporpamma 1o ¢u3uKe 0a30BOrO0 YypOBHS Ha YPOBHE CPEIHEr0o OOIIero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJIOKEHH H TpeOOBaHUII K pe3yabTaraM OCBOCHHS OCHOBHOMU
oOpazoBarenbHON TIporpammel, nipeacTtaBieHHbIXx B DI'OC COO, a takxke ¢ yuérom denepaibHON
paboueil mporpaMMbl BOCIIUTaHUS W KOHIICTIIMU IpenojaBaHus yueOHoro mnpeamera «®dusuka» B
oOpa3zoBaTenbHbIX  opranmsauusax  Poccuiickoit ~ ®epepauuy,  peaqu3ylolMX  OCHOBHBIE
o0pa3zoBaTenbHbIC POTPAMMBI.

Copneprkanue nporpammsl 110 (pU3KMKe HaIpaBIeHO Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOMH
KapTuHBI Mupa oOyyaromuxcst 10—11 kmaccoB mpu o0ydeHuu ux ¢usuke Ha 0a30BOM ypOBHE Ha
OCHOBE CUCTEMHO-JIESITEIbHOCTHOr 0 noaxoa. [Iporpamma no ¢usuke cooTBETCTBYET TPEOOBAHUAM
OI'OC COO K mniIaHUpPyEeMbIM JIMYHOCTHBIM, IPEAMETHBIM M METalpPEeIMETHBIM pE3yJibTaTaM
o0y4yeHHs, a TaKXKe YYUTHIBACT HEOOXOJUMOCTb pealu3allMd MEXIIPEIMETHBIX CBs3eill (pu3uku c
€CTECTBEHHO-HAYUYHBIMU YUEOHBIMH IpeAMeTaMu. B Hell onpenensitoTcss OCHOBHBIE IIETTH U3YyYSHHS
(Gu3uKN Ha ypoBHE CpeAHEro ooIero oopa3zoBaHMs, IUIAHUPYEMbIE PE3yJIbTaThl OCBOECHUS Kypca
(U3MKU: INYHOCTHBIE, METANIPEeIMETHBIC, IPEeAMETHBIC (Ha 6a30BOM ypOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

e TUIAHHPYEMBIC PE3yJbTaThl OCBOCHHS Kypca (M3MKH Ha 0a30BOM YPOBHE, B TOM YHCIIEC
IPEeMETHBIE PE3YNIbTAThI 10 T01aM O0YUYEeHHUS;

e coJepkaHue yuyebHoro npeamera «Pu3nka» Mo rogam 00ydeHusl.

dusmka Kak Hayka 0 Haubosiee OOIMX 3aKOHAX MPHUPOJbI, BBICTYyIAs B KauecTBe y4yeOHOro
IpeIMeTa B ILKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY 3HAaHUN 00 OKpY)KAlOIEM MHpeE.
[IkonbHBIH Kypc GU3UKU — CUCTEMOOOPA3yIOIUI /17151 €CTECTBEHHO-HAyYHBIX YUEOHBIX IPEAMETOB,
IIOCKOJIbKY (PU3MYECKUE 3aKOHBI JI€KAT B OCHOBE NPOLECCOB U SIBICHHUM, M3y4aeMbIX XUMHEH,
Ouosiorueil, pusudeckoil reorpadueit U acrpoHomueil. Mcrnonb3oBaHue U akTUBHOE MPUMEHEHHUE
(bu3NYecKUX 3HAHWI ONpeAessieT XapakTep W pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTHH B cdepe
OHEPreTUKH, TPAHCIIOPTA, OCBOECHUSA KOCMOCA, IIOJIYYEHHsS HOBBIX MAaTEpUalOB C 3aJaHHBIMU
CBOWCTBaMH U Apyrux. V3yueHnue (UMK BHOCUT OCHOBHOM BKJIaJ B ()OPMHPOBAHNE €CTECTBEHHO-
Hay4YHOH KapTuUHBI MHUpa oOydaromuxcs, B (GOpMUPOBAHHE YMEHUI NPUMEHATh HAYYHBIH METO[
MO3HAHUS MPU BHINOJIHEHUN UMHU Y4EOHBIX UCCIIEIOBaHUI.

B ocHOBY Kypca (u3MKM U YPOBHS CpeIHEro o0Iero oopa3oBaHMs MOJIOKEH psl HIeH,
KOTOpbIE MO’KHO paccMaTpUBaTh KaK MPUHIUIIBI €0 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEH KypC SIBISIETCS JIOTUYECKH 3aBEpPIIEHHBIM, OH
COJIEP’KUT MaTepuall M3 BCEX pPa3/eioB (M3HMKH, BKIIOYAET KAaK BOMPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHO! (PU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUU ¢ HEl MaTepuan Kypca GU3NKH OObEIUHEH BOKPYT
¢usnyeckux teopuid. Benymmm B Kypce sBisieTcst GopMHUpPOBaHUE MPEJICTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTe€puH, BEILIECTBE U MOJIE.

Hoes eymanumapusayuu. EE€ peanuszanus mpeArnosiaraeT UCHOIb30BaHUE T'yMaHUTapHOTO
MoTeHIIMada PU3NYECKOW HAayKH, OCMBICIEHUE CBSA3M Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTUYECKUMU MPOOIEMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc QU3uku npeanonaraeT 3HakOMCTBO C IIUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNUN U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes oxonocuzayuu peanusyercs TMOCPEICTBOM BBEIEHHUS D3JEMEHTOB  COJAEpKaHMUS,
MOCBALIEHHBIX SKOJIOTMYECKUM IpoOJiieMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTHH, a TakXke 00CYXJIeHHUS MpoOJIeM palliOHAIbHOTO MPHUPOAONOIL30BaHUS U
HKOJIOTHYECKOM O€30MacHOCTH.

Crep)XKHEBBIMU 3JIEMEHTaMU Kypca (U3MKHM Ha ypOBHE CpeaHEro ooiiero oodpazoBaHUs
ABISAIOTCS  (u3Mueckue Teopuu (PpopMHUpOBaHHE TMPEICTABIECHUH O CTPYKType IOCTPOCHUS
¢usnueckoil Teopuu, ponu (GyHIAMEHTAIBHBIX 3aKOHOB M MPUHLHUIIOB B COBPEMEHHBIX
IIPEJCTAaBICHUSIX O MPHUPOJAE, TpaHHUIAX NPUMEHUMOCTH TEOpHUH, [UIsl ONHCAHMsI €CTECTBEHHO-
Hay4YHBIX SIBJICHUW U TIPOIIECCOB).



CucTeMHO-IeTETbHOCTHBIN MOIX0A B Kypce (PU3MKH peanusyeTcs MpexJe BCEro 3a Cuér
OpraHu3alM SKCIEPUMEHTAIbHON JAeATeNbHOCTH oOydwaromuxcs. s 06a30BOro ypoBHS Kypca
(GU3MKH — 3TO HCIOJNB30BaHUE CHUCTEMbl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
nabopaTOpHBIX pPaboOT, KOTOphIE B IMporpamMme Mo (QU3HKEe OOBCAMHEHBI B OOIIMNA CIIHMCOK
YUEHHUYECKUX TPAKTHUECKUX padoT. BrlieneHune B yKa3aHHOM MepedyHe JabopaTOpHBIX padoT,
IPOBOJUMBIX JUISI KOHTPOJIA M OLIEHKH, OCYILECTBIIETCS YYacCTHUKaAMH 00pa3oBaTeIbHOIO
mporecca UCXo/s U3 0COOEHHOCTEH IIAaHMPOBAHUS M OCHAUIeHUs KaOuHera ¢u3uku. [Ipu sTom
obecrieynBaeTcsi OBJIAJICHHE OOYYalOUMMHUCA YMEHMSIMU IPOBOAMTH KOCBEHHBIE H3MEPEHH,
UCCIICIOBAHMS 3aBHUCUMOCTEH (DU3MYECKUX BEIUYMH UM TIOCTAHOBKY OIIBITOB 110 IPOBEPKE
IPEUIOKEHHBIX THIIOTES.

Bonbiioe BHMMaHME yAENsAeTCS PELICHUIO PACUETHBIX M KauyeCTBEHHBIX 3anad. Ilpu stom
IUI pacu€THBIX 3aJad MPUOPUTETOM SBIISIOTCA 3a/laud C SBHO 3aJlaHHOM (PU3MUECKONW MOJENBIO,
II03BOJISIIOIINE [TPUMEHSTh U3yYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasfeiia Kypca,
TaK U UHTETPUPYs 3HAHUS U3 PAa3HbIX pa3zeioB. /[y KaueCTBEHHBIX 3aJjau IPUOPUTETOM SIBIISIOTCA
3aJjaHus Ha OOBSICHEHHE MPOTEKaHUs (PU3MUECKUX SBICHUN M MPOLIECCOB B OKPY)KAIOLICH JKU3HHU,
Tpebyrole BbIOOpa GU3NIECKOM MOIENHN AJIsl CUTYyalluu PAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ tpeboBanmsimu DPIOC COO Kk MaTepUAIbHO-TEXHUYECKOMY
obecrieyeHno yueOHoro npouecca 0a3oBblil ypoBeHb Kypca (M3UKHU Ha YPOBHE CPEIHEro OOLIero
00pa3oBaHMs JOJDKEH H3y4aTbCsl B YCIOBHUSX NPEIMETHOrO KaOMHeTa (DU3MKH HMIM B YCIOBHSAX
MHTETPUPOBAHHOIO KaOWHETa IpPEeJMETOB €CTECTBEHHO-HAay4yHOro IMkia. B kaOunere ¢usuku
JOJDKHO OBITH HEoOXonumoe J1abopatopHoe 00OpyIOBaHHME Ui BBHIMOJHEHHUS YKa3aHHBIX B
nporpamMMe 1o (pu3MKe yYeHMYECKUX MPAaKTUYECKUX paboT U IEMOHCTPALMOHHOE 000py/JOBaHUE.

HemoHcTpaniionHoe oOopyaoBanue (opmMupyercs B COOTBETCTBUM C  IMPUHIUIIOM
MUHUMaJIbHOM JIOCTaTOYHOCTH U OOECeyMBaeT MOCTAHOBKY IEPEUMCIIEHHBIX B IpOrpamMme 0
¢u3nMKe KIIOYEBBIX JEMOHCTpPAIMKA JUIsl HWCCIECAOBAaHHMS HM3y4aeMbIX SBJICHUH W IPOLECCOB,
SMIUPHUYECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe 06opynoBaHHE AJIsl YYCHHYECKUX MPAKTUIECKUX paboT POpMUPYETCS B BUIE
TEMaTUYeCKMX KOMIUIEKTOB U o0ecreuuBaeTcsi B pacuéTe OJHOr0 KOMIUIEKTa Ha JBYyX
oOyuatomuxcs. Temarnyeckue KOMIUIEKTHI J1abopaTOpHOro OOOpYIOBaHUS JIOJKHBI  OBITh
MOCTPOEHBl Ha KOMILJIEKCHOM HCIOJb30BAHUN AHAJIOTOBBIX U IM(POBBIX NpUOOPOB, a TaKxKe
KOMITHIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJI€ LIM(PPOBHIX JIAOOPATOPHIA.

OCHOBHBIMU HeJISIMHM U3Y4€HUS! PU3UKU B 001IeM 00pa30BaHUU SBIISIOTCA:

e (opMUpOBaHME HHTEpeca M CTpeMJEHMs OOy4aroumxcsd K HaydyHOMY H3YYEHHIO
IPUPOJIBI, PA3BUTHE UX MHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEACTABIEHUH O HAydyHOM METOJAE IO3HaHUs U  (OpPMUPOBAHUE
HCCIIEI0BATEILCKOTO OTHOILEHHS K OKPY/KAIOLIUM SIBIICHUSIM;

e (opMHpOBaHHE HAYYHOI'O MHPOBO33PEHMSI KaK pe3ysibTaTa U3y4eHHs] OCHOB CTPOEHUS
MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (opmupoBaHHEe YMEHUIN OOBSACHATH SBJIEHUS C UCIOJIb30BaHUEM (DU3MUECKUX 3HAHUN U
Hay4HBIX JOKa3aTeNIbCTB;

e (opMUpOBaHME MPEACTABIECHUN O POIM (UUKH A Pa3BUTHUS JIPYIHMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHI.

Joctuxenne 3Tux Lenell obecrneuyuBaeTcsl peUIeHHEeM CIEAYIOUIMX 3aJad B Ipolecce
U3yudeHus Kypca GU3MKH Ha YpPOBHE CpeHero oouiero oopa3oBaHusi:

e MpHOOpETEHHE CHUCTEMBbl 3HAHHUU 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOpHsIX, BKIIOYAs MEXAHUKY, MOJIEKYIAPHYIO (PU3HUKY, 3JIEKTPOAMHAMUKY, KBAaHTOBYIO (PU3HKY U
AJIEMEHTHI acTPOYU3UKY;

e (¢opMHpOBaHHE YMEHHH TNPUMEHATh TEOPETUYECKHE 3HAHHUS Uil  OOBSACHEHMS
bu3NYeCcKuX SBICHUH B TPHUPOJEC M JJISl TPUHATHS TMPAKTHUECKUX PEIICHHH B TIOBCEIHEBHOM
KHU3HH;



e OCBOGHHE CIIOCOOOB pEIICHUs PA3IMYHBIX 337124 C SIBHO 33JaHHON (U3NYECKON MOAECIBIO,
3a/a4, MOApPa3yMEBAIOIIMX CaMOCTOSITENIbHOE CO3/JaHue (PU3NYECKOH MOJAENH, aJeKBaTHOU
YCIIOBUSIM 33J1a4H;

e TMOHMMaHHE (PU3NYECKUX OCHOB M NPUHLHUIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX IIPOLECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPENY;

e OBJIAJICHUE METOJAaMH CaMOCTOSITENIbHOTO IUJIAHUPOBAHUS U MPOBEIEHUS (PUINYECKHX
OKCIIEPUMEHTOB, aHallu3a W HHTEPHpPETAli HWHPOPMAIUK, ONPEICICHUS OCTOBEPHOCTHU
MOJIYYEHHOTO Pe3yJIbTaTa;

e CO3JAHUE YCIOBUHM I Pa3BUTHS YMEHHUU IMPOEKTHO-UCCIEAO0BATEIBCKON, TBOPUYECKOM
NeSITeIbHOCTH.

[IpennaraemMsiii B mporpamme 1o (pusuke nmepeveHsp JTab0paTOPHBIX M MPAKTHIECKUX padoT
SBJIIETCS PEKOMEH/I0BAaHHBIM, YUUTENb JeNIaeT BEIOOp MPOBEACHUS JIaOOPATOPHBIX PabOT U OIBITOB
C y4€TOM MHIMBUIYAIBHBIX OCOOCHHOCTEH 00yYarOIUXCS.

Ha wusydyenwe ¢usuku (0a30BBIi ypOBEHb) Ha YPOBHE CpeaHero ooOmiero oOpa3oBaHUs
orBoautcs 136 yacoB: B 10 kiacce — 68 yacos (2 yaca B Henento), B 11 kitacce — 68 yacoB (2 yaca B
HEJIEIIO).

Cas13b ¢ padoyeii TporpaMMoii BOCIIUTAHUSA IIKOJIbI

Peanuzanus BoCcIUTATENIBHOTO OTEHIIMAIA YPOKOB (DM3HUKH MPEANoaraeT cleayroliee:

- YCTaHOBJICHHWE JOBEPUTEIBHBIX OTHOIICHWH MEXIYy IeJaroruyecKuM paOOTHUKOM U
00y4arolUMuUCcs, CIOCOOCTBYIOMIMX IMO3UTUBHOMY BOCHPUATHIO OOYYarOMIMMHCS TpeOOBaHUU U
npoch0 MeAaroruueckoro pabOTHUKA, MPUBJICUCHHIO MX BHUMAaHHUA K OOCYKIaeMoOil Ha ypoke
nH(pOpMaIIUY, aKTUBU3ALIMU TTO3HABATENILHOU e TEIbHOCTH;

- TOOYXJIeHHEe O0y4aroImuXcsi COOJ0JaTh Ha YPOKE OOLIETPUHATHIE HOPMBI MOBEICHHUS,
mpaBwia OOIIEHUST €O CTapuuMHu  (Me1arori4eckuMu  pabOTHHKAaMHM) U CBEPCTHUKAMU
(00y9aromMMuCs ), IPUHIUIIEI Y9eOHOU JTUCITUTUIMHBI K CAMOOPTaHU3aINN;

- MpUBJICYCHUE BHUMAHMS OOy4YaIOUIMXCAd K LIEHHOCTHOMY acleKTy M3yYaeMbIX Ha YpOKax
SIBJICHHIA, OpTaHM3alUs X pabOTHI C OTy4aeMOi Ha YpOKe COIMaIbHO 3HAYMMON HH(pOpMaIuen —
WHUIUUPOBAaHUE €€ 00CYXK/ICHHUs, BbICKa3bIBAHHUS OOYUYAIOIIUMUCS CBOErO0 MHEHHUS MO €€ MOBOY,
BBIPAOOTKH CBOETO K HEH OTHOIIICHUS;

- HCIIOJIb30BaHNUE BOCIHUTATEIHHBIX BO3MOXKHOCTEH COJIEpKaHUsl yueOHOTro MmpeaMeTa uepes
JEMOHCTpAlMI0  OOy4yarolUMCsi IPUMEPOB  OTBETCTBEHHOI'O, TPaXKJAHCKOTO  IOBEACHUS,
MIPOSIBIICHUS YEIIOBEKOIIOOUS M JOOPOCEPACUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIINX TEKCTOB JIJIS
YTEHHUs, 3a]1a4 JUIsl pEIIeHUs, TPOOJIEMHBIX CUTYyallui 17151 00CYKIEHHS B KJ1acce;

- TpPUMEHEHHE Ha YpOKEe UWHTEPaKTHBHBIX (opM paboTel ¢  OO0y4YaIOUUMHUCS:
WHTEJUICKTYAJIbHBIX ~ UTP, CTUMYJUPYIOIIUX T[IO3HABAaTEIbHYI0 MOTHBALMIO OOYYaIOIIUXCS;
JIUIaKTUUECKOTO TeaTpa, /i€ IMOJIyYeHHbIe Ha ypOKE 3HaHUs OOBITPBHIBAIOTCS B TeaTPaIbHBIX
MIOCTAaHOBKAX; JUCKYCCHUH, KOTOpPBIE TAIOT 00y4aromuMCsi BO3MOKHOCTh IPUOOPECTH OIBIT BEIEHUS
KOHCTPYKTHUBHOTO JHAJIOTa; TPYINMOBON paboThl WK paboThl B Mapax, KOTOPbIE y4aT KOMaHIHON
paboTe U B3aUMOJCHCTBUIO C IPYTUMU JETHMU;

- BKJIFOYEHHE B YPOK HUTPOBBIX MPOLEAYP, KOTOPbIE MOMOTarT MOAAEPKAaTh MOTHUBALMIO
00yJaronuXcs K MOJYyYeHUIO 3HAHUHW, HAJTAXKUBAHHUIO TIO3UTUBHBIX MEKJIMYHOCTHBIX OTHOIICHUN B
KJIacce, MOMOTal0T YCTAaHOBJICHUIO TOOpOkKenaTeIbHOU aTMochephl BO BpeMsl YpOKa;

- opra"uzanus IepcTBa MOTHBUPOBAHHBIX M DJPYAHPOBAHHBIX OOYYAIONIMXCS HaA HX
HEYCIEBAIOIIMMH OJIHOKJIACCHUKAMU, JAIOIIET0 UM COLMAIbHO 3HAYMMBIN OMBIT COTPYIHUYECTBA U
B3aMHOM ITOMOIIIH;

- WHUIMUPOBAHHWE W TOJJEPKKA HCCIEAOBATEIbCKON JEATEIHHOCTH OOYYaroIIUXCs B
paMKax peaqu3alii UMH WHIUBUIYATbHBIX U TPYMIOBBIX UCCIEA0BATEIIBCKUAX MPOSKTOB, YTO AACT
00y4aromuMcsi BO3MOXKHOCTh MPUOOPECTH HABBIKU CaMOCTOSITEIHHOTO PEHICHHUS] TEOPETHUECKON
poOeMbl, TeHEpUPOBaHKUS U O(DOPMIICHUS COOCTBEHHBIX HJCH, YBaXXWUTEIHHOTO OTHOIICHUS K
9yKUM HaesM, O(GOpMIIEHHBIM B paboTax JpYrHmX UCCleoBaTeNeil, HaBBIK MyOIMYHOTO
BBICTYIUICHHUSI TIEPE]] ayIUTOPUEH, apTyMEHTUPOBAHUS M OTCTaUBAHUS CBOCH TOUKH 3PCHHUS.



PGSYJIBTaTLI CAUHCTBA yqe6HOI>'I U BOCIIUTATEILHOU ACATCIIBHOCTU OTPAXCHBI B pa3aciic
paboueii mporpaMmsbl «JIMYHOCTHBIE PE3YIbTATHI) HA YPOBHE CPEAHETO 00111ero 00pa3oBaHusl.
dopmbl peau3anii BOCIIUTATEIBLHOI0 MOTEHI[HAJIA
yueOHoro npeamera «®@usuka. ba3oBblii ypoBeHb)

YcraHaBIMBaTh TOBEPUTEIbHBIE OTHOLICHUS [TpuBnekaTs BHUMaHuE 00yJaIOUIUXCS K

MEXy YYUTEIeM U 00yJaroImumcs, o0cyx1aeMoi Ha ypoke uH(popmMaIum,

CIIOCOOCTBYIOIIMX MTO3UTUBHOMY BOCIIPHSITUIO | aKTUBH3ALUH [T03HABATEIBHOM AEATEILHOCTH

y4JalmuMucs TpeOOBaHUN M MPOCKO YUUTENS 00yJaromuxcs

[ToOyxaaTh 0OyJaroImMXcsi COOM0AaTh Ha Opranu30BbIBaTh PabOTy 00yUYaIOIIHUXCS C

ypOKe 0OLIeTPUHSTHIE HOPMBI TOBEJICHHS, COLIMAJIHO 3HAYMMOI HH(pOpMaIHen 1o

npaBuiia OOMIEHUS CO CTAPIIMMU (YUUTEISIMU) | ITOBOJY MOJTY4aeMOil Ha YpOKe COLMAIBHO

¥ CBEPCTHUKAaMU (0OYUYaIOIIMMUCH) 3HaYMMOI H(pOpMaIK — 00CYXKIATh,
BBICKa3bIBaTh MHCHHE

[onnepxuBath B IETCKOM KOJIJICKTHBE [ToOyxnate o0y4aromuxcs coomo1aTh Ha

JIETIOBYI0, IPYKEMI00HYI0 aTMochepy YPOKE IPUHIUIBI Y9eOHOW AUCIUIUIAHBI U
CaMOOpTaHU3aINH

WNunnmupoBaTh 00ydaronmxcst K o0cyxaenuto, | CoTpyaHnYaTh ¢ IpYTUMH ME1arOTHIECKUMU

BBICKA3bIBAHUIO CBOETO MHEHUS, BRIPA0OTKE pabOTHHUKAMU M JPYTUMH CIICIUATUCTAMHU B

CBOET'0 OTHOLIEHUS 10 TOBOAY MOJIy4aeMON Ha | PELIeHUH BOCIIUTATEIbHbIX 3a]a4
YpPOKE COIMAIbHO 3HAUMMON HHPOPMALIUU

CTpouTh BOCIUTATEIBHYIO JIEATEIBHOCTD C Co3aaBarh B y4eOHBIX Ipyrmiax (Kiacce,
Y4€TOM KYJIbTYPHBIX Pa3JINuui JETEH, KpPY’KKE, CEKLIUHU U T.I1.) pa3HOBO3PACTHbIE
MI0JIOBO3PACTHBIX M WHINBUAYAIbHBIX JIETCKO-B3POCIIbIe OOIIHOCTH 00yYarOIIUXCsI
0COOEHHOCTEMN
[TpuBnekath BHUMaHHE O0YYAIOIINXCS K YrpaBiarh yueOHbIMU TPYTINAMU C IIETBIO
[IEHHOCTHOMY aCIeKTy N3y9aeMbIX Ha yPOKE BOBJICUCHUST 00YYAIOIINXCSI B MPOIIECC
SIBJICHUU, TIOHSATHI, IPUEMOB 00y4YeHHS U BOCITUTAHUS, MOTHBHPYS X
y4e0OHO-TI03HABATEIIBHYIO JACSITEILHOCTD
AHanM3upoBaTh peaqbHOE COCTOSHUE JIeT B Opranu3oBbIBaTh SKCKYPCUH, TOXOIbI U
y4eOHOM KJ1acce/TpyIine SKCTEIUIINH U T.II.
Haxozme HGHHOCTHBIﬁ ACIICKT y‘I€6HOFO 3aHII/IHIaTI) JOCTOMHCTBO U UHTCPECHI
3HaHUS U UHPOpMaIUH, 00eCTIeYnBaTh €T0 o0OyJaroIuxcsi, MoMoraTh JIETsM,
IMOHUMAaHHE U TIIECPECIKNUBAHUC 06y‘~IaI-OHII/IMI/IC$[ OKa3aBUIINMCA B KOH(l)J'IHKTHOfI CUTyalluu

W/WIM HEOIArOMPUSTHBIX YCIOBHSIX
Opeanu3zosvieams we@dcmeo MOMUBUPOBAHHBIX U IPYOUPOBAHHBIX 00YUAIOWUXCSL HAO UX
HeyCcnegarnuumu 00OHOKIACCHUKAMU, 0arujee 00y4aruumcs COYUaIbHO 3HAUUMbIU ONbIM
COMpYOHUYeCmea u 63aUMHOU NOMOUU

OpraHu3oBbIBaTh M1e()CTBO MOTUBUPOBAHHBIX | OpraHU30BbIBaTh HIE(PCTBO 3PYAUPOBAHHBIX
oOyJaromuxcsi HaJl UX HEeYCIeBaIOIUMU oOyuaroluxcst HaJl UX HEYCIEBaIOLIUMU
OJTHOKJIACCHUKAMH, JIaloIiee 00yJaromumcst OJTHOKJIACCHUKAMH, JIatoliee 00yJaromumcst
COLIMAJIbHO 3HAYUMBIN OMBIT COTPYAHUYECTBA U | COLIMAIbHO 3HAYUMBIH ONBIT COTPYJHUYECTBA
B3aMMHOI IOMOIIIH Y B3aMMHOM MOMOIIU
WuunumnpoBaTh U MOAIEPKUBATh WNHunmupoBath ¥ NOJA€PKUBATh
M CCJIEIOBATEILCKYIO AESTEIbHOCTD HCCIIEIOBATENBCKYIO JESATEIBHOCTD
00y4aronuxcs B paMKax peain3auid UMH oOyJaroluxcs B paMKax peanus3aiiui UMU
MHAVBUAYAJIBHBIX U TPYIIIOBBIX WHIUBUAYAJIBHBIX U IPYNIOBBIX
HCCJIEIOBATEIbCKUX MPOEKTOB HCCIIEIOBATENbCKUX IPOEKTOB, YTO JacT
00y4aroImuMcsi BO3MOXKHOCTb TproOpecTu
HaBbIK YBKUTEIHHOIO OTHOIIEHUS K Uy>KUM
uaesM, oOpMIIEHHBIM B paboTax APYrux




HccienoBaTenei

NuunuupoBats U NoaaepxKuBaTh
HCCJIEJIOBATEILCKYIO AESITEIbHOCTD
00ydJaroumxcsi B paMKax peaau3aiui MU
WMHAUBUAYAJIBbHBIX U TPYIIOBBIX
HCCJIEeI0BATENbCKUX MPOEKTOB, YTO JaCT
o0y4aromuMcsi BO3MOKHOCTb IPUOOpecTH
HABBIK MTyOJIMYHOTO BBICTYIUICHUS TTEPE]T
ayIuTOpHUEll, apryMeHTHPOBAHUS U
OTCTaNBaHUs CBOEH TOUKH 3PEHUS

WHnnmupoBath U MOAEPKUBAThH
HCCIIEIOBATEIbCKYIO I TEIBHOCTh
o0yJaroImuxcs B paMKax peaqu3aiiid UMU
MHIUBUTYaIbHBIX U TPYIIIOBBIX
UCCIIEI0BAaTEIbCKUX IIPOEKTOB, YTO JacT
00y4aroMMCsi BO3MOXKHOCTB IIPHOOPECTH
HaBBIK CAMOCTOSATEIBHOTO PEIICHUS
TEOPETHYECKOH MPOOIEMBbI, HABBIK
TeHEepPUPOBaHUS M 0(OPMIICHHS COOCTBEHHBIX
uiei, HaBBIK YBAKUTEIHLHOTO OTHOLICHUS K
qy)KUM U/1esIM, 0(DOPMIIEHHBIM B paboTax
IPYTHX UCCIIEIOBATEIICH, HABBIK ITyOINYHOTO
BBICTYIIJICHUS TIEPE ayIUTOPHEH,
apryMEHTHPOBAHHS U OTCTaMBaHUS CBOCH
TOYKH 3pPECHUS

Peanuzosvisamov socnumamenvHovle 803MONCHOCU 6 paA3u4HblX suoax oeamebHoCmu

00yuaio

wuxcs

Peanu3oBbIBaTh BOCIUTATENbHBIC
BO3MOJXHOCTH B PA3JIMYHBIX BHUAAX
JEATEIILHOCTH 00YYaIOIIMXCS CO CIIOBECHOM
(3HaKOBOI1) OCHOBOI1: caMoCTOsATEIbHAs paboTa
¢ yueOHUKOM, paboTa ¢ Hay4IHO-TIOMYJIAPHOM
JUTEPATypOid, OTOOp U CpaBHEHUE MaTepHaia
10 HECKOJIbKUM MCTOYHHKAM

Peanu3oBbiBaTh BOCIUTATENIbHbBIE
BO3MOXXHOCTH B Pa3/IMYHbIX BUJIAX
JESTENIbHOCTH 00YJarOIIUXCS CO CIIOBECHOM
(3HAKOBOI1) OCHOBOM: BBIBOJIbI U
JI0Ka3aTeNbCeTBO hopMyl, aHau3 HopmyI,
pelIeHre TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3a]1a4, BHIIIOJIHEHUE 3aJaHUI
10 Pa3rpaHUYCHUIO MIOHITUI

PeanuzoBeiBaTh BOCIIUTATEIbHBIC
BO3MO>KHOCTH B Pa3JIM4HbIX BUJAX
JEeSITeIbHOCTH 00yUarOIIUXCsl CO CJIOBECHOM
(3HaKOBOI1) OCHOBOI1: CIIylIIaHUE U aHAIH3
BBICTYILUIEHUH CBOUX TOBApUILEH

Peanu3oBbiBaTh BOCIIUTATEIBHBIC
BO3MOXHOCTH B Pa3JIMYHbIX BUJAAX
JeSITeIbHOCTH 00yUarOIIUXCsI CO CIIOBECHOM
(3HaKOBOI) OCHOBOM: CHCTEMATH3aIUS
y4eOHOro MaTepuaa

Peann3oBbIBaTh BOCTIUTATEIBHEIC
BO3MOXXHOCTH B Pa3JIMYHbIX BUAAX
JeATEIbHOCTH 00YyJalOINXCcs Ha OCHOBE
BOCIIPHSITHS 3JIEMEHTOB JIeHICTBUTENBHOCTH:
HaOJII0/IEHUE 32 IEMOHCTpalueil yuurens,
IPOCMOTP y4eOHBIX (PHIBMOB

Peann30BEIBaTE BOCITUTATEIILHEIC
BO3MOXXHOCTH B Pa3JIMYHbIX BUJAX
JESTeIbHOCTH 00yUarOIINUXCsl HA OCHOBE
BOCIPUATHS DIEMEHTOB JI€HCTBUTENBHOCTH:
aHaJIU3 NMPOOJEMHBIX CUTyalUH

PeanuzoBeiBaTh BOCIUTATENHHBIC
BO3MOXXHOCTH B Pa3TUYHBIX BUAX
JeSATEeTLHOCTH O0YUYarOIINXCS Ha OCHOBE
BOCIIPUSITHUS 3JIEMEHTOB JIEUCTBUTEIIBHOCTHU
M3y4eHHUE yCTPOMCTBA IPUOOPOB IO MOJEIISIM 1
yepTekam

IIpoexmuposams cumyayuu u codvimusi, pazeusaroujue IMOYUOHATbHO-YEHHOCMHYIO chepy
obyyaiowe2ocs (Kyibmypy nepelcusaHuil U YyeHHoCmuvle opueHmayuu pebenka)

HpOCKTHpOBaTB CUTyalluu U CO6LITI/I$I,
pasBUBAOIME SMOIMOHAIIBHO-UCHHOCTHYIO

[IpoexTHpoBaTh CUTYyallUH U COOBITHS,
Pa3BUBAIOIINE KYJIbTYPY MEPEKUBAHUN U

cdepy oOyuaromerocs

HCHHOCTHLIC OPUCHTAIUN pe6eHKa

Onupambc;z Ha HCUBHEHHDbI OI’lbln’I/ueHHOCWIHble opueHmupbsl 06yqa}0u;uxc2 C yuemom

B0CNUMAMENbHBIX ODA306bIX HAY

uonanvHulx yennocmet (FHIJ)




OnupatbCcs HAa )KU3HEHHBIN OIBIT
00yYJaroIXCsl C YUETOM BOCITUTATEIBHBIX
0a30BbIX HanMoOHANBHBIX IeHHOocTel (BHI)

OnwupaTbcst HA IIGHHOCTHBIE OPHEHTUPBI
00y4aroIUXCsl ¢ YUETOM BOCIUTATEILHBIX
0a30BbIX HanoHaIBHBIX IeHHocTel (BHIT)

OnwupaTbCst HA )KU3HEHHBIN OIBIT
00y4aroMXCs, TPUBOAS ICHCTBEHHbIE
npuMepsbl, 00passl, MeTapopsl — U3 OJIU3KUX UM
KHUT, (UIBMOB, MYJIBTHKOB, KOMIIBIOTEPHBIX
Urp

Onwupasich Ha KU3HEHHBIN OIBIT
00yJaronuxcs, yTOUHsIsl YTO OHM YHUTAIOT, YTO
OHM CIIYIIAIOT, BO YTO OHU UTPAIOT, O YEM
TOBOPSAT Ha MEPEMEHaX, O YEM YaTsATCS B
ceTax?

BrIka3ath CBOI HHTEPEC K YBICYCHUSIM,
ME4dTaM, )KM3HCHHBIM IlJIaHaM, HpOGHeMaM
JIeTei/00yJaroIMXCsl B KOHTEKCTE COJCPIKaHUS
y4eOHOTO MpeMeTa

AKI_ICHTI/IpOBaTB BHUMAaHUEC o6yqafom1/1xc;1 Ha
HPaBCTBCHHBIX np06neMax, CBsA3aHHBIX C
HAay4YHBIMHU OTKPBITHUAMU, U3YyYAC€CMbIMH HA

ypOKe

[IpuBreus BHUMaHKE O0YyJaAIOIINXCS K
TyMaHUTapHbBIM IpodiemMam 0011ecTBa

[Tomoub oOyuaronMcs B3MISIHYTh Ha
y4eOHBII MaTeprall CKBO3b IPU3MY
YEJI0BEYECKOU IEHHOCTH

BocnuTeiBaTh y 00y4aromuxcsi 4yBCTBO
YBKEHUS K KU3HH APYTUX JFOJCH U KU3HH
BOOOIIIE

Pas3BuBath y o6yqa}01unxc51 IMO3HABATCJIIbHYTO
AKTUBHOCTb, CAMOCTOATCIIbHOCTh, MHUIIUATHUBY,
TBOPUYCCKHUC CIIOCOOHOCTH

Y4uTHIBaTh KyJIbTYpPHBIE Pa3IUUUs
00ydJaroumxcsi, moJI0BO3pacTHbIC U
WHUBUAYaJIbHbIE OCOOCHHOCTH JIeTeil

®opmupoBaTh y 00y4arImUXCs KyJIbTypy
310pOBOTO M 0€30MacHOro 00pasa KU3HU

dopmMupoBaTh y 00yJaIOIIUXCS TPAKIAHCKOM
MO3UIUH, CIIOCOOHOCTHU K TPYAY U JKU3HH B
YCJIOBUAX COBPEMEHHOTO MHUPA

OO6marbces ¢ 00y4JaroIMUMKCS (B AUATIOTE),
NPU3HABATh UX JIOCTOMHCTBA, TIOHUMATh U
IMPUHHUMATh UX

MoaenupoBath Ha YPOKE CUTYyalluu JJIs
BBIOOpA MOCTYIKA 00y4arOIUMHUCA (TEKCTHI,
nHporpaduka, BHUIEO U JIp.)

Peann3oBbIBaTh Ha ypoKax MOTUBUPYIOIIUN
MOTEHLIMAJ FIOMOpa, pa3psikKaTh HANPSHKEHHYIO
00CTaHOBKY B KJ1acce

Co3naBaTh T0BEPUTEIbHBIN
TICUXOJIOTHYECKUH KIIMMAT B KJIacce BO BpeMs

ypoKa

IInanupyemble pe3y/bTaThl 0CBOCHHS Y4eOHOI0 NMpeaMeTa

JIMYHOCTHBIE Pe3yJIbTAThI

JInuHOCTHBIE pe3yabTaThl OCBOEGHUs y4yeOHoro mnpenmera «Ddusmka» AOKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroIuXcs pPYKOBOACTBOBaTbCA C(HOPMUPOBAHHOW BHYTpPEHHEH
MO3UIMEN JINYHOCTH, CUCTEMOM 1IEHHOCTHBIX OPHEHTALUN, TO3UTUBHBIX BHYTPEHHUX yOEXKJIEHUH,
COOTBETCTBYIOLIMX TPAJULMOHHBIM LIEHHOCTSIM POCCUHCKOTO OOIECTBA, paCIIuPEHUE KU3HEHHOTO
OMBITA U ONBITA EATEIBHOCTH B IPOLIECCE peaTu3alii OCHOBHBIX HAIIPaBICHUN BOCIUTATEIbHOU
JEATEIbHOCTH, B TOM YHUCJIE B YACTH:

I'pasknaHckoro BoCnMTaHus:

¢ chOPMUPOBAHHOCTh ~ I'PAXKJAHCKOU
OTBETCTBEHHOT'0 WJIEHa POCCHICKOT0 O0IIECTBa;

® IPUHATHE TPAJAUIMOHHBIX OOIIEYEIOBEYECKUX T'yMAHUCTUYECKUX U JEMOKpPATHYECKHX
IICHHOCTEI;

® FOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HHTEpECcax TI'PakJaHCKOro oOIIecTBa,
y4acTBOBaTh B CAMOYIPABJICHUU B 00pa30BaTeIbHOIN OpraHu3aluy;

® YMEHHE B3aUMOJICHCTBOBAaTh C COLMAIBHBIMM HHCTHUTYTaMH B COOTBETCTBHMM C UX
GYHKIUSMU ¥ Ha3HAUEHUEM;

© T'OTOBHOCTb K T'YMaHUTApHOMN U BOJIOHTEPCKOM AEATEIBHOCTH;

Ilampuomuueckozo 6ocnumanus:

¢ c(hOpMUPOBAHHOCTH POCCHICKOM TPa’KAaHCKOM HICHTUYHOCTH, TaTPUOTU3MA;

IIO3UIIUH 06yqafomeroc51 KaKk aKTHMBHOTO H



® [ICHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTIKEHUSM POCCUUCKHUX
Y4EHBIX B 00J1aCTH (DU3UKH U TEXHUKH,

/lyx08Ho-Hpaecmeenno20 60CRUMAHUA:

® chOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MTOBEICHNS,

® CIIOCOOHOCTh OIEHWBATh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHCJIC B JIEATEILHOCTH YUYEHOTO;

® OCO3HAHME JTUYHOTO BKJIA/a B IOCTPOCHUE YCTOHYMBOTO Oy IYIIEro;

ICTEeTHYECKOr0 BOCIMTAHMS:

© 5CTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOUYAsl ACTETUKY HAYYHOTO TBOPUYECTBA, MPHUCYIIETO
(hu3MIeCcKOil HayKe;

TpyaoBoro BocnuTaHusi:

e HTEPEC K pa3IU4YHbIM cdepam MpoPECCUOHATBPHOW NEATEIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DM3MKON M TEXHUKOH, YMEHUE COBEpIIaTh OCO3ZHAHHBIA BBIOOP OyayIieit npodeccuu
1 pPean30BbIBATh COOCTBEHHBIC JKU3HCHHBIC IIJIaHbL;

® TOTOBHOCTh M CIIOCOOHOCTHh K 00pa3OBaHHMIO M CaMOOOpa30BaHMUIO B 00JacTH (U3HKH HA
MPOTS)KEHUU BCEU JKU3HH;

IKOJOrH4eCKOr0 BOCIMTAHMS:

¢ chOPMHUPOBAHHOCTh JKOJOTHYECKOH KYJIbTYPBI, OCO3HAHHE TJIO0AJIBHOTO XapakTepa
9KOJIOTMUECKUX MPOOIIEM;

® [JIAHUPOBAHUE M OCYIIECTBICHUE NCHCTBUII B OKpYXArloOIIel Cpele Ha OCHOBE 3HAHUS
1[eJei yCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

® paCIIMPEHUE OMbITAa JEATSIBHOCTH OKOJIOTMYECKOM HANpaBIICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (pHu3uKe;

LleHHOCTH HAYYHOT'O MO3HAHMS:

¢ chOpMHUPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  yPOBHIO
pa3BuUTHA HU3MUECKON HAYKU;

® OCO3HAHME LIEHHOCTH HAay4YHOU N1eATeIbHOCTH, TOTOBHOCTH B MpoIlecce M3Y4eHUs (PU3UKU
OCYIIIECTBISTh MPOEKTHYIO M UCCIIEI0BATENbCKYIO e TENbHOCTh HHINBUYaIbHO U B TPYIIIIE.

MeTtanpeaMeTHbie pe3yJibTAThI

MeTtanpeaMeTHbIE pe3yiabTaThl OCBOEHUSI MPOTpaMMBbI CpelIHEro o0Iero oOpa3zoBaHUs MO
npenMetry «dusuka» (0a30BbIi ypOBEHB) TOJKHBI OTPaXKaTh:

1.0BnageHne yHMBEPCAIBLHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH 1€HCTBUSIMU

bazosvle nocuueckue oeticmeus:

® CaMOCTOSTENbHO (OPMYIHUPOBATh U AKTyalM3UpPOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

® OIIPEICIISITH [IEJTU JICATEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPHUU UX JOCTHIKCHHUS;

® BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTUBOPEUHSI B pACCMATPUBAEMBIX (DU3MUECKUX SIBICHUSAX;

e pazpabaTbIBaTh IJIaH PEIICHUs MPOOIEMBI ¢ YIETOM aHaIN3a UMEIOIIUXCS MaTepHalbHBIX
1 HEMaTepUAIbHBIX PECYPCOB;

® BHOCUTh KOPPEKTHBBI B JIEATCIBHOCTh, OIICHUBATH COOTBETCTBUE PE3YJHTATOB IIEIISIM,
OIICHUBATh PUCKU TOCIICICTBUN JACSITEITLHOCTH;

® KOOPJIMHUPOBATh W BBHINONHATH PAOOTy B YCIOBUSX PEATbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

® pa3BHBATh KPEATHBHOE MBITINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIEM.

bazosvle uccneoosamenvckue oelicmeusi.

® BJIaJICTh HAYYHOH TEPMHUHOJIOTHEW, KIIOYEBBIMU TMOHATHSIMH M METOAaMU (DHU3UYECKOH
HayKH;



® BJIaJICTh HABBIKAMH Y4EOHO-HCCIIEIOBATEIHCKOM M MPOCKTHOW NEATENHHOCTH B O0JIAaCcTH
(bu3MKHN, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOMCKY METOJOB pEIICHMs 3a1a4y
(U3HUYECKOTO COJIepKAHUS, MPUMEHEHHUIO PA3IMIHBIX METOI0B MTO3HAHMUS;

®BJIQ/ICTh BUJIAMHU JESATEIBHOCTH IO IOJYYEHUIO HOBOIO 3HAHUS, €r0 HMHTEpIIpEeTalui,
peoOpa3oBaHUI0 U MPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX CUTYaIMsX, B TOM YHUCIE MPH CO3JIaHUU
Y4eOHBIX TIPOEKTOB B 00JIACTH (DU3HKH,

® BBISIBJISITh [IPUYMHHO-CIICCTBEHHBIE CBS3M M aKTyalM3UpOBaTh 3a/]ady, BbIJABUIAThH
TUIOTE3y €€ PELICHMs, HaXOJUTh apryMEHThI JUIsl JOKA3aTeIbCTBA CBOMX YTBEP:KICHHH, 3a1aBaTh
rapameTpbl U KpUTEPUU PEILICHUS;

® AHAJIU3UPOBATH MOJYUYEHHBIE B XOJI€ PELICHHUS 3a7]a4l Pe3yIbTaThl, KPUTUUECKHU OLICHUBATh
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHUSIX;

® CTaBUTH U (HOPMYIIUPOBATH COOCTBEHHBIE 33724l B 00pa30BaTEeIbHON IEATEIHHOCTH, B TOM
qHcIe MPHU U3YYeHUH (PU3HKH;

® 1aBaTh OLICHKY HOBBIM CUTYallUsM, OLICHUBATh IPUOOPETEHHBIN OIIbIT;

® yMETh IEPEHOCUTD 3HAHUSA M0 (PU3UKE B MPAKTHUECKYIO 001aCTh KU3HEACSATEIbHOCTH;

® YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTe;

® BBIJIBUTATh HOBBIE UJCH, NIPEJIaraTh OPUTrHHAIBHBIC TIOX0/IbI M PEIICHUS;

® CTaBUTH MIPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHHUS.

Paboma ¢ ungpopmayuei:

® BJIaJICTh HaBBIKAMHU MOJy4YeHHs] MH(OpManuU (HU3MUECKOTO COAEPKAHUS U3 MCTOUYHUKOB
pa3HbIX THUIIOB, CaMOCTOATEIbHO OCYILIECTBIISATh IIOMCK, aHajIW3, CHCTEMAaTU3alUI0 U
WHTEPIpETAIIO HH(POpMAIIUK Pa3IMYHBIX BUOB U (POPM MPEACTABICHUS;

® OI[EHUBATH JIOCTOBEPHOCTH MH()OPMALIUK;

® 1ICIIOJIB30BATh CPEJICTBA HMH(POPMAIIMOHHBIX M KOMMYHHMKAI[MOHHBIX TEXHOJIOTUHA B
pElIeHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OPraHM3alMOHHBIX 3a7a4 C COOJIOJIEHUEM
TpeOOBaHUN SPrOHOMUKH, TEXHUKH OE€30MAaCHOCTH, TUTHEHBI, pecypcocOepexeHus, MPaBOBBIX U
THYECKUX HOPM, HOPM HH(OPMAIIMOHHOH 0€301acHOCTH;

®Cco3/laBaTh TEKCThl (PU3UYECKOTO CcOAEpk aHUS B pPa3NUYHBIX (opmarax c Y4ETOM
Ha3HaYeHUs] HHPOpPMAIMK U LEIeBOU ayTUTOPUH, BBIOMpas ONTHUMAIbHYIO (GOpMY MpeACcTaBICHUS
Y BU3yaJIM3alluu.

2.0BaaleHHeyHUBEPCATbHBIMUKOMMYHUKATHBHBIMU/IEH CTBUSIMH

® OCYIIECTBIISITH OOIIEHUE HA YPOKax (U3UKK U BO BHEYPOUHOU JI€ITEIbHOCTH;

® pacIio3HaBaTh MPEANOCHUIKH KOHMIUKTHBIX CUTYAllUi U CMATYATh KOH(MDIUKTHI;

® pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHUS C HCIOJIb30BAaHUEM SI3BIKOBBIX
CPEACTB;

® IOHUMATh U UCIIOJIb30BATh MPEUMYILIECTBA KOMAaHIHOW U MHIUBUIyaTbHOU PabOTHI;

® BLIOMpPATh TEMaTUKY U METOAbl COBMECTHBIX NEHCTBUI ¢ y4éToM OOLIMX HHTEPECOB U
BO3MO>KHOCTEHN KaXKJIOTO WieHa KOJUIEKTHBA;

® IPUHUMATh LEJIM COBMECTHON JESATENbHOCTH, OPraHU30BbIBaTH U KOOPIAUHUPOBATH
JEUCTBUSA O €€ JOCTHKEHUIO: COCTABIIATh IUUIaH JACHCTBUM, PACIPEACISITE POJIU ¢ YUYETOM MHEHUU
YYaCTHUKOB, 00CYK/IaTh pe3yabTaThl COBMECTHOU PabOTHI;

® OI[EHUBATh KA4e€CTBO CBOETO BKJIAJa U KAXKAOTO yYACTHHKA KOMAHJbI B OOLINIT pe3ynbTaT
o pa3paboTaHHBIM KPUTEPHUSIM;

e rIpejjiaraTh HOBBIE TPOEKTHI, OIICHWBATh HJEH C TO3WIIMH HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

® OCYIIECTBJISITh TIO3UTUBHOE CTPATETMYECKOE IMOBEJECHUE B pPA3JIMYHBIX CUTYyalUsX,
MIPOSIBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUITHATUBHBIM.

3.0BJIaIeHN e YHUBEPCATbHBIMH PETYJIATHBHBIMHU A€ CTBUSIME

Camoopeanuzayus.:



® CaMOCTOSITEIHHO OCYIIECTBIISITh MO3HABATEIBLHYIO NEATEILHOCTh B 00NACTH (DM3UKK U
aACTPOHOMUHU, BBISIBJIATH IPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a1aUH;

® CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIICHHUsS] PAacYETHBIX M KAYeCTBEHHBIX 3ajad, IJIaH
BBITIOTHEHUSI  MPAKTUYECKOW pabOThl C  y4€TOM HMEIOIIUXCS  PECypCcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANOYTECHUI;

® 1aBaTh OLICHKY HOBBIM CUTYaIlUsIM;

® PaCIIUPATH PAMKH YI€OHOTO MPEAMETa HAa OCHOBE JIMYHBIX MPEATIOYTCHHUIA;

e [eflaTh OCO3HAHHBINA BHIOOp, apryMEHTHUPOBATH €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;

® OLICHUBATh NPUOOPETEHHBIN OIIBIT;

® C11I0COOCTBOBaTh (OPMUPOBAHUIO M TPOSBICHHUIO OJPYyAULUU B obnactu (HU3MKH,
IIOCTOSIHHO IOBBIILIATh CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHb.

Camoxkoumpons:

® 1aBaTh OILICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

® BJIaJICTh HABBIKAMHU MTO3HABATENbHOIN pedIeKCHU KaKk OCO3HAHUS COBEPIIAEMBIX JIeHCTBUN
Y MBICJIUTEIIbHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

® HICIIOJTB30BaTh MPUEMBI peIIeKCHH TS OTICHKU CHTYAIlMH, BEIOOPA BEPHOTO PEIICHHUS,

® YMETb OIIEHUBATh PUCKHU M CBOCBPEMEHHO NMPUHUMATDH PEIICHUS IO UX CHUKEHUIO;

® IPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX MIPH aHAIU3E PE3yJIbTaTOB JAESATEIbHOCTH;

® IPUHUMATH CeOsl, IOHUMas CBOU HEJIOCTATKU U JJOCTOMHCTBA,

® IPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX IIPU AaHAJIU3€E PE3yJIbTaTOB ACATEIbHOCTH;

® IPU3HABATh CBOE MPABO U MPABO JPYTUX Ha OMIMOKH.

OMOYUOHAILHBIU UHMENNEKN.

® CaMOCO3HAHMSI, BKJITFOYAOIIET0 CIIOCOOHOCTh MMOHMMATh CBOE AMOLMOHAIILHOE COCTOSIHHE,
BHJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIMOHAIBHON Cepbl, OBITh YBEPEHHBIM B ce0e;

® cCaMOperyJaupoBaHus, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIOCOOHOCTH aJalTUPOBAaThCS K HAMOIMOHAIBHBIM
W3MEHEHUSM U MPOSIBISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

® BHYTPEHHEW MOTHBALUM, BKIIOYAIOMIEH CTPEMJIEHHE K JIOCTHKEHUIO LENH M YCHexy,
ONTUMU3M, UHULIMATUBHOCTh, YMEHUE ACHCTBOBATH UCXO/IS U3 CBOMX BO3MOKHOCTEH;

®OMIATHH, BKIIOYAIOIIEH CIMOCOOHOCTh MOHMMATh SMOIIMOHAIBLHOE COCTOSIHUE JIPYTHUX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUN OOIIEHHS, CIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKHUBAHUIO;

® COIMAJIbHBIX HABBIKOB, BKJIIOYAIONINX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHUS C APYTUMH
JIFOJIbMH, 3a00TUTHCS, TIPOSIBIATH UHTEPEC U pa3peniaTh KOH(IUKTHI.

IIpeaMeTHbIE pe3ybTAThI
10 kaacc

K xonmy obydenust B 10 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YpOBHE JOJIKHBI
oTpaxaTh C(OOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:

® IEMOHCTPUPOBATh Ha MpHUMeEpax poiib U MecTOo (pU3MKU B (POPMUPOBAHUU COBPEMEHHOMN
Hay4HOW KapTUHBI MHUpA, B Pa3BUTHUU COBPEMEHHOM TEXHUKHM M TEXHOJOTUH, B MPAKTHYECKOU
NeATEIILFHOCTH JIIOJIEH;

® YUUTHIBATh TPAHUIIBI MPUMEHEHHUS W3YYEHHBIX (U3UUYECKUX MOJETeH: MaTrephalibHas
TOYKa, WHEpIHMAlbHAs CHCTeMa OTCYETa, aOCONIOTHO TBEPAOE TENo, WIACANbHBIM ra3, MOJEIH
CTPOGHHUS Ta30B, KUAKOCTEH W TBEPIBIX TEN, TOUYCUHBINH AICKTPUUYCCKUN 3apsii NPHU PEIICHUU
buznuecKkux 3a/1ay;

® pacrio3HaBaTh (DU3WYECKUE SBJICHHS (TPOIECChI) W OOBSCHATh MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJISIPHO-KHHETUYECKOW TEOPHUH CTPOCHHS BEIIECTBA U  DJIEKTPOJAMHAMHUKHU:
pPaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHE, CBOOOIHOE TIaICHNE Tell, ABUKCHHE



[0 OKPY>KHOCTH, WHEpPLUS, B3aUMOJEHCTBHE Tel, Tuddy3us, OpPOyHOBCKOE IBMKEHHE, CTPOCHHE
KUIKOCTEH U TBEPIBIX TeEJN, U3MEHEHHWE 00bEMa Teln NP HarpeBaHWM (OXJIKICHHUU), TEIJIOBOE
paBHOBecHE, WCIApEHHE, KOHJICHCAIMS, IUIABICHHUE, KPUCTAIUIM3AIUs, KUIICHUE, BIIAXXHOCTH
BO3/IyXa, IOBBIIICHUE JABJICHHS Ta3a NPH €ro HArpeBaHWM B 3aKPBITOM COCYJZIE, CBS3b MEXKIY
napaMeTpamMu COCTOSIHHS Ta3a B U30MPOIIECcCax, SJICKTPHU3AIHS Tell, B3aUMOJICHCTBUE 3apsIIOB;

® OIMMCHIBAaTh MEXAaHUYECKOE IBMIKEHHE, MCIOJB3Yysd (HU3MYECKUE BEIMYMHBI: KOOpIMHATA,
MyTh, TEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Tella, Chjla, UMIYJIbC Tela, KUHEeTHYeCcKas
SHEpTHs, NOTCHIMAJIbHAS DJHEPrus, MeXaHWueckas paboTa, MeXaHW4YeCKas MOIIHOCTh, TIpH
OIMHMCAaHUU TIPABWIIBHO TPAKTOBAThH (PM3HUECKUN CMBICT UCTIOIB3YEMBIX BEIMYMH, UX 0003HAYCHUS U
€AVHUIBI, HAaXOJWTh (OPMYJIBI, CBS3BIBAIONIUE JaHHYH (U3HUYECKYI0 BEIUYMHY C JIPYTUMHU
BEINYNHAMU,

® ONMCHIBaTh HW3YYCHHBIC TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBHIC SIBJICHHS, HCIOJIB3YS
(¢U3MYeCKMe BEIWYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpedHss KHHETHYECKas DHEpPrus
Xa0THYECKOTO JIBIDKEHUS MOJIEKYJ, CpEIHEKBaJpaTHYHAs CKOPOCTh MOJIEKYJ, KOJHUYECTBO
TEIUIOThI, BHYTPEHHSs SHeprus, padora raza, Kod(OQPHUIMEHT MOJIE3HOTO JACHCTBUS TEIJIOBOTO
JIBUTATEJIS; TIPU OTIMCAHUY TIPABHIILHO TPAKTOBATHh (PH3UICCKHUI CMBICI UCTIONB3YEMBIX BEIIMYUH, HX
0003HAYECHUS U €IUHUIIBI, HAXOIUTH (POPMYIIBI, CBSI3BIBAIOIINE JAaHHYIO (U3UYECKYIO BEIHUHHY C
JIPYTUMHU BEJTMYUHAM;

® ONUCHIBATh M3YYEHHBIE SJICKTPUUECKHE CBOMCTBA BELIECTBA U DIIEKTPUUYECKHUE SBIICHUS
(mporiecchbl), UCHONB3YS (PU3NYECKUE BEIUYHHBI: DJIEKTPUYECKHM 3apsii, AJIEKTPUUYECKOe TOoIe,
HaNPsDKEHHOCTH TIOJISA, MOTCHIINAJ, PA3HOCTh MOTEHIIMAIOB; IIPH ONMHMCAHUYU TPABUIBHO TPAKTOBAThH
(bu3MYECKUN CMBICT MCIIOJIb3YEeMbIX BETUYMH, UX 0003HAYCHHS U €AMHMIIbI; YKa3bIBaTh (DOPMYIIHI,
CBSI3BIBAIOIIUE TAHHYIO (PU3HUYECKYIO BEJIMYUHY C IPYTUMHU BEIIMUYNHAMU;

® AaHAJTM3UPOBATh (PU3MYECKHE MPOILIECCHl M SIBICHUS, WCIONB3Yys (DU3MUECKHUE 3aKOHBI U
MPUHIUIIBI: 3aKOH BcemMupHoro Ttsarorenus, |, Il u Il 3akonsr HproToHA, 3aKOH COXpaHEHHS
MEXaHHYECKON IHEPruH, 3aKOH COXPAHCHHSI UMITYJIbCa, TMPHUHIUI CYIEPIIO3UIIUU CHJI, TIPUHITUTI
paBHOMPABUS WHEPIHMAIBHBIX CHCTEM OTCU€Ta, MOJEKYJISIPHO-KHHETUYECKYI0 TEOPHIO CTPOCHHS
BEIIECTBA, Fa30BbIC 3aKOHBI, CBS3h CPEAHECH KHHETHUSCKON YHEPTHH TEIIOBOTO JIBHKEHUS MOJIEKYIT
c a0CONIOTHOM TeMIepaTypoi, epBhIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHHSI SJIEKTPHUECKOTO
3apsiga, 3akoH KyjoHa, TpW 3TOM pas3iuyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHa, €ro
MaTeMaTHYECKOE BBIPAXKEHHE U YCIOBHS (TpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

© O0BSICHSITH OCHOBHBIC IMPUHITUITBI ICHCTBUS MAIIMH, PUOOPOB M TEXHUICCKUX YCTPOKCTB;
pa3anyaTh yCIOBHS X 0€30MMaCHOTO MCIIOIh30BAHMS B IIOBCEAHEBHOW KHU3HU;

® BBITIOJIHATH OKCIEPUMEHTHI MO HUCCIEJOBAHUIO (PU3NYECKUX SBICHUH M TPOIECCOB C
MCIOJIb30BaHUEM MPSAMBIX U KOCBEHHBIX M3MEpPEHUH, MpH 3ToM (popmynupoBaTh npobiemy/3anady
U TUTIOTE3y Y4eOHOTo 3KCIepuMEHTa, COOMpaTh YCTAaHOBKY W3 MPEIOKEHHOTO 000PYIOBaHUSA,
MIPOBOAUTH OMBIT U (OPMYTUPOBATH BHIBO/IBI;

® OCYIIECTBIISITh TPSIMbIE W KOCBEHHBIC HW3MEPEHHS (PU3NYCCKUX BEIUYMH, TPU ITOM
BBEIOMpATh ONTHUMAIBHBIM CIIOCOO W3MEpPEHUs M WCIOJIh30BaTh H3BECTHBIC METOJIBI OIECHKU
MOrPEIIHOCTEN UBMEPEHUN;

® ICCIICIOBATh 3aBUCUMOCTH MEXAY (PM3HUSCKUMHU BETMUYNHAMU C HCIIOJIb30BAHUEM TPSIMBIX
W3MEpEHUil, TpU OSTOM KOHCTPYHUPOBATH YCTAaHOBKY, (PUKCHpOBATH pe3yabTaThl MOJYYCHHOMN
3aBUCHMOCTH (PU3WYCCKUX BEIWYMH B BHJIC TaOIHI] M IpaUKOB, JIENIaTh BBIBOJGI MO PE3yJIbTaTaM
HCCIICIOBAHUS,

e coOMOIaTh TpaBHJia 0E30MacHOr0 TpyAa MPU MPOBEIECHUU UCCICIOBAHHA B paMKax
y4e0HOr0  JKCIEepUMEHTa, Y4eOHO-HCCIEIOBATeICKONH ¥ TPOCKTHOW  JIEATSIIBHOCTH  C
UCIOJIb30BaHNEM U3MEPHUTEIbHBIX YCTPOUCTB U JIA0OpaTOPHOTO 000PYAOBAHHS,

epemiath pacy€THhIC 3a7a4d C SIBHO 3aJaHHOH (DH3MYECKOW MOJEIbIO, HCIOb3Ys
(¢u3nUYecKre 3aKOHBI W TPHHIIMITEI, HA OCHOBE aHAlIM3a YCIOBHS 3a7aud BHIOMpaATh (PU3NICCKYIO



MO/IEJIb, BBIJCTATH (PU3MUECKUE BETMUMHBI U (POPMYIIBI, HEOOXOIUMBIE s €€ pelIeHHs, TIPOBOJUTh
pacu€Thl U OLIEHUBATh PEAIbHOCTh MOJyY€HHOIO 3HAY€HUs (PU3MUECKON BETUUHMHBI;

e pellaTh KaueCTBEHHBIE 33/aYd: BHICTPAUBATh JIOTMYECKH HENPOTUBOPEUMBYIO LEMNOUYKY
paccyXIeHUI ¢ OOPO Ha N3YyYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3HUECKUE SBIICHMUS;

® ICIIOJIB30BATh NPU  pEHIEHWH Y4YeOHBIX 3aJad COBpPEMEHHBIE HWH(POPMALMOHHBIC
TEXHOJIOTUU Uil TIOMCKA, CTPYKTYPHPOBAaHUS, WHTEPHpPETAllMd W MPEACTaBICHHUS Y4YeOHOW H
HAy4YHO-NIONYJISIPHOW HMH(pOpPMALMK, IOJY4YCHHOH M3 pa3jIM4YHbIX HCTOYHUKOB, KPUTHUECKU
aHAJM3UPOBAThH MOTydaeMyr0 HH(POpMAIHIO;

® [IPUBOJUTH IIPUMEPHI BKJIaZa POCCUMCKUX M 3apyOeXHBIX YYEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE ITPOLIECCOB OKPYXKAIOILEro MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

® ICIIOJIb30BATh TEOPETUYECKHE 3HAHUS 1O (U3UKE B TIOBCEAHEBHOW IKU3HH  JUIA
obecriedeHrs1 0€30MacHOCTH NpU OOpalleHNH ¢ MPUOOpaMu M TEXHHUYECKUMH YCTPOMCTBAMH, IS
COXPAHEHHMs 3/I0POBbsI U COOJIIOACHUS HOPM KOJIOTUYECKOT0 ITOBEIEHUS B OKPYXKAIOLIEH cpene;

¢ paboTaTh B IPyIMIIE C BHIMOJIHEHUEM PA3IMYHBIX COLHATBHBIX POJICH, MIaHUPOBATH PAdOTY
TPYIIBL, PALMOHATIBHO  PACHpPENeNsATh OO0S3aHHOCTH M IUIAHUPOBAaTh  JICATEIIBHOCTH B
HECTaHJAPTHBIX CUTYyalUsX, aJeKBaTHO OLIEHUBATh BKJIAJ KaXJOr0 M3 YYaCTHHUKOB TpPYIIbI B
pelieHre paccMaTpuBaeMol IPOOIJIEMBI.

11 kace

K xonmy obydenus B 11 kJjacce npeaMeTHbIC pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTDH y O0YUAIOIIUXCSl YMEHUI:

® IEMOHCTPUPOBATh Ha MPHUMEPAX POJb U MeCTO (U3NKUA B (POPMHUPOBAHUH COBPEMEHHOM
Hay4YHOU KapTHHBI MHpA, B Pa3BUTHUM COBPEMEHHOM TEXHHUKHM M TEXHOJOTUH, B INPAKTUYECKOU
NesTeIbHOCTH JIF0/IEH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUECKON KapTUHBI MUPA;

® YUUTHIBaTh TPAHUIBl TNPUMEHEHHUS W3YYEHHBIX (U3NYECKUX MOJIENICH: TOUYCHHBIH
JIEKTPUUYECKUI 3apsizl, Tyd CBETA, TOUCUHbII UCTOUYHUK CBETA, sJiepHasi MOJe/b aToMa, HYKJIOHHAs
MO/IeJIb aTOMHOT'0 Si/ipa MPH pelieHUH (PU3NIECKUX 3a/1a4;

® pacrio3HaBaTh (U3WYCCKUE SBJICHHS (ITPOILECCHI) U OOBSACHATH UX HA OCHOBE 3aKOHOB
JIEKTPOJAMHAMUKNA M KBAaHTOBOM (M3UKHU: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MarHUTHOE JIEHCTBUS TOKA, B3aWMOJAEWCTBME MAarHWTOB, JJIEKTPOMAarHWTHas
WHIYKIMS, JEHCTBHE MArHUTHOIO IIOJII HA NPOBOJAHMK C TOKOM M JBIXKYILMHCA 3apsf,
AJIEKTPOMAarHUTHbIE KOJeOaHUs U BOJHBI, IPSIMOJIMHEHHOE PAaCIpOCTpaHEHHE CBETA, OTPaKEHUE,
npejoMiieHue, uHTepdepeHIus, Iudpakuus ¢ TOJspU3alMs CBETa, JUCHEPCUs CBETa,
dbotoanexkrpuuecknii dpdext (bhoTodrddekT), cBeToOBOE NaBiieHHWE, BOZHUKHOBEHHE JIMHEHYATOTO
CIIEKTPa aTOMa BOAOPOJa, €CTECTBEHHAs! M UCKYCCTBEHHAs PaJUOAKTUBHOCTE;

® OIIMCHIBATh M3YYEHHBIE CBONCTBA BEIIECTBA (JIEKTPUUYECKHE, MAarHUTHbIE, ONTHYECKUE,
ANEKTPUYECKYIO MPOBOAUMOCTh PA3IUYHBIX CpPEI) M AJIEKTPOMArHUTHBIE SIBIECHHUS (TIPOLIECCHI),
UCTONb3ysd (U3UYECKHE BEIMUMHBL: DJICKTPUYECKMH 3aps], CHiIa TOKa, JJIEKTPHUUYECKOE
HanpspKEHUeE, AJIEKTPUYECKOE COMPOTHBIICHHE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOJABMKYIIAs CHIIA,
paboTa TOKa, MHIAYKLIMS MarHUTHOTO Mo, cuwia Awmmepa, cuia JlopeHna, MHIYKTHBHOCTb
KATyIIKH, 3HEPIUs 3JEKTPUUECKOr0 W MarHUTHOIO IOJIeH, MEepUojJ M YacToTa KojeOaHui B
Kosie0aTenbHOM KOHTYpe, 3apsil M CWiIa TOKa B MPOIECCe TapMOHMYECKHX HJIEKTPOMAarHUTHBIX
KojeOaHui, (OKYCHOE pacCTOSHHE U OINTHYecKas CHJla JIMH3bI, IPU OMHCAHUU MPaBUIbHO
TPaKTOBaTh (PU3UUYECKUN CMBICI HCIIOJIb3YEMbIX BEJTMUMH, UX 0003HAYEHUS U €JMHUIIBI, YKa3bIBATh
(GbopMyIibl, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUUHY C JPYTUMHU BETUYUHAMU;

® OMKCHIBATh H3YYCHHbIC KBAHTOBBIC SIBICHUS W TIPOLIECCHI, MCIONB3Ys (hu3nUYecKue
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JAJIMHA BOJIHBI U YaCTOTA CBETA, JHEPTUS U UMITYJIbC
¢dboToHa, TepuoAa Modypacmajga, SHEpPrHs CBA3M AaTOMHBIX fJ€p, MPH ONHCAHUU MPaBUIBHO
TPAaKTOBaTh (PU3UUYECKUN CMBICI HCIIOJIb3YEMbIX BEJIMUMH, UX 0003HAUEHUS U €IMHUIIb], YKa3bIBATh
(GbopMyIibl, CBSI3bIBAIOLINE JAaHHYIO (PU3MUECKYI0 BEJIUYMHY C JAPYTUMHU BEIMYMHAMH, BBIYUCIATH
3Ha4YeHHEe PU3NUECKON BETUUUHBI;



® AaHAIM3UPOBATh (U3UYECKUE TPOLIECCHl U SIBJICHUS, HMCIONB3Ys (PU3HUECKUE 3aKOHBI U
IPUHLIMIBL: 3aKOH OMa, 3aKOHBI IIOCIEN0BATENBHOIO U MapaIEIbHOTO COEAMHEHHS IIPOBOIHUKOB,
3akoH JDxoyimsa—JleHna, 3akoH  JIEKTPOMATHUTHOM  MHAYKLUUHU, 3aKOH IIPSIMOJIMHEHHOTO
pacnpoCTpaHEHUsI CBETA, 3aKOHBI OTPAXXCHMS CBETA, 3aKOHBI IIPEJIOMIICHUS CBETa, YPaBHEHHE
OiHmTeitHa 11 porodddekra, 3aK0OH COXpaHEHHS YHEPTHH, 3aKOH COXPAaHEHHs UMITYJIbCa, 3aKOH
COXPAHEHHUS IEKTPUYECKOTO 3apsAa, 3aKOH COXPaHEHHUSI MaCCOBOT0 YMCIIa, OCTYNaTsl bopa, 3akoH
pPalMOAaKTUBHOTO pacmana, NpU OSTOM pa3jindyaTh CIOBECHYIO (DOPMYITUpPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BbIPAXKEHUE U YCIOBUSA (TPaHULIbl, 00JIACTH) IPUMEHUMOCTH;

® OIIPE/IEIATh HANpaBJICHUE BEKTOpPa MHIYKIUU MAarHUTHOIO IOJI NPOBOJHUKA C TOKOM,
cwiibl Amniepa u cuisl JlopeHna;

® CTPOMTH U OIUCBIBATh U300pa’KEHUE, CO3/1aBAEMOE TNIOCKHM 3€pKajioM, TOHKOH JIMH30M;

® BBITMOJIHATh HKCIEPUMEHThl IO HCCIEA0BaHUIO (PU3MUYECKUX SBIEHUH M MPOLECCOB C
HCIOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX M3MEPEHMI: IIpU 3TOM (OPMYIHPOBaAThH NpodiieMy/3aaqy
U TUNOTE3y Y4eOHOro SKCIIEPHMEHTa, COOMpaTh YCTAHOBKY W3 MNPEIJIOKEHHOTO 000pyIOBaHWSA,
IIPOBOJIUTH OMBIT U (POPMYIUPOBATH BBIBObI;

® OCYLIECTBIISITh IPSIMBIE W KOCBEHHBIE H3MEPEHHS (PU3MYECKMX BEIMYMH, IPU ITOM
BBIOMPATh ONTHMAIBHBIA CIIOCOO HW3MEPEHUSI W HCIOIb30BaTh HM3BECTHBIE METOJBI OLEHKU
MOTPENIHOCTEN U3MEPEHHI;

® [ICCJICZIOBATh 3aBUCUMOCTH (PH3UYECKUX BEIUYMH C UCTIOIB30BAHUEM MPSMBIX H3MEPEHHIA:
IpU STOM KOHCTPYHMPOBaTh YCTAaHOBKY, (PHKCHPOBATH PE3yJbTAaThl IOJYYEHHOW 3aBHCHMOCTH
(bu3n4ecKux BeIUYMH B BUJE TaOIUI] U rpaMKOB, JAeIaTh BHIBOJBI IO PE3yJIbTaTaM UCCIIE0OBAHUS;

e coOM0/IaTh IpaBWiia 0€30MacHOr0 TpyAa MpU IPOBEIEHUU HCCIECJOBAaHMM B paMKax
y4eOHOr03KCIIepUMEHTa,  y4eOHO-UCCIIEZIOBATEIbCKOM M TMPOEKTHOW  JEATENIBHOCTH  C
HCI0JIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U J1aOOpaTOPHOro 000pyA0BaHNUS;

epemaTh pacuéTHbIE 337ayd C SIBHO 3aJaHHON (U3MYECKOH MOJAEIbI0, MCIOJb3Ys
¢bu3nyeckre 3aKOHbI M NPUHIUIBI, HA OCHOBE aHaJM3a YCIIOBHS 3aJaud BBIOMpPATh (PU3MUECKYIO
MO/IEITb, BBIACTATH (PU3MUECKUE BETHUUHBI M (POPMYITBI, HEOOXOIUMBIE JIIsl €€ pelIeHus, IPOBOAUTH
pacy€Thbl U OLIEHUBATh PEAIbHOCTh MOJYY€HHOI'0 3HaYeHUs (PU3NUECKOI BETMUNHBL;

epemiath KaueCTBEHHBIE 3a/1aYd: BHICTpAMBaTh JIOTMUYECKH HEMPOTHBOPEUUBYIO IEMOUYKY
PacCyXJIEHUI ¢ ONOPOM Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBIICHNUS,

® ICIIOJIB30BAaTh MPU  pEHIEHWH Y4eOHBIX 3aJad COBpPEMEHHble HH(POPMALMOHHBIE
TEXHOJIOTUU I TOMCKA, CTPYKTYPHPOBAHHUS, HHTEpPHpETallMd W MpeACTaBleHHUs y4eOHOU H
HAy4YHO-TIONYJISIPHOM HMHGpOpMaluyU, TMOJIYYEHHOM U3 pa3MYHbIX HCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJydaeMyro HH(OpMaIHio;

© O0BSICHATH MPUHIUIIBI JEHCTBUS MAIIUH, IPUOOPOB U TEXHUUECKUX YCTPOUCTB, pa3andarh
yCIIOBUS UX 0€30I1aCHOT0 UCIOJIb30BaHUS B TIOBCETHEBHOM JKU3HU;

® [IPUBOJIUTH MPUMEPHI BKJIaJa POCCHUMCKUX M 3apyOeXHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH{, B 00BSCHEHHE POIIECCOB OKPYKAIOLIET0 MUPA, B pPa3BUTHE TEXHUKH U TEXHOJIOTUH;

® 1ICIIOJIB30BaTh TEOPETUYECKUE 3HAaHUA 1O (U3MKE B TIOBCEIHEBHON JKM3HM IS
oOecnieueHns 0e30MacHOCTU MpHU OOpalleHHuu ¢ MpUOOpaMu U TEXHUYECKUMHU YCTPOMCTBAMH, IS
COXpaHEHHMs 3/I0POBbS U COOIIOACHUSI HOPM SKOJIOTHYECKOTO MOBEIEHUS B OKPYKAIOLIEH cpefe;

e paboTaTh B IPYMIE C BBINOJHEHHUEM PA3IMYHBIX COLUATIBHBIX POJeH, MIaHUPOBaTh paboTy
TPYIIBl, PALMOHATIBHO  PACHpPENENATh OOSM3aHHOCTHM W IUIAHUPOBATh  JIEATENBHOCTh B
HECTaH/JapPTHBIX CHUTYalUsAX, aJIeKBaTHO OIEHUBATh BKJIAJ KaXKIOrO M3 YYaCTHUKOB TPYIIBl B
peleHre paccMaTpuBaeMoil MpoOIIEMBI.

Conep:kanue y4e0OHOro npeamera
10 kaace

Pa3znen 1. ®u3uka u MeTOABI HAYYHOI'0 IIO3HAHUS

®usnka — Hayka o npupoje. HayuHesle MeTonbl NO3HaHMs OKpYyKawoollero mupa. Poip
SKCIIEPUMEHTA U TEOPHUH B MPOLIECCEe MO3HAHUS IPUPOABI. DKCIIEPUMEHT B (DU3HKE.



MonenupoBanue (hU3MYECKUX sIBIEHUH W mpoueccoB. Hayunsle runoressl. dusnyeckue
3aKOHBI ¥ TEOPUU. ['paHUIIbI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpMHIMIT COOTBETCTBUS.

Poimp u mecto ¢u3uku B (QOpPMHPOBAHMM COBPEMEHHOW HAy4YHOM KapTUHBI MHpa, B
MPAKTUYECKOM EeSTEILHOCTH JIIOICH.

Jlemoncmpayuu

AHazoroble ¥ IU(PPOBBIE U3MEPUTEIBHBIE PUOOPHI, KOMIIBIOTEPHbBIE TATUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe jBUKeHHE. OTHOCUTEIBHOCTh MEXAaHHUYECKOro JBHkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, cKOpocTh (CpeqHsii CKOPOCTb, MIHOBEHHAs CKOpPOCTb) M YCKOPEHHE
MarepualbHOM TOYKHM, MX IPOCKUUU HAa OCU CHCTeMbl KoopAauHaT. CJO0KEHHE NEepPEMEIICHUN U
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MpsIMOJUHEIHOe ABMKeHue. ['paduku 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, IIyTH U IIEPEMELICHUS MAaTEPUAIIBHON TOYKU OT BPEMEHH.

CBoOonHoe najeHune. Y CKopeHre CBOOOIHOTO MaJAeHHUS.

KpuBonunerHoe naBuxeHue. JIBHKEHHE MaTEpUAIbHOW TOYKHM TIO OKPYKHOCTH C
IIOCTOSIHHOM 1O MOJYJIIO0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JUHEHHAas cKopocTh. lepron m yactora
obpamienus. LlenTpocTpemMuTenbHOE YCKOPEHHUE.

TexHu4eckue ycTpoicTBa U MPAKTUUECKOE TPUMEHEHHUE: CIIUOMETP, ABUKEHUE CHAPAJIOB,
LICIIHBbIE U PEMEHHBIE IIEpeayu.

Jlemoncmpayuu

Mogenb cucteMsl OTCUETA, UIUTFOCTPALMS KHHEMATHYECKUX XapAKTEPUCTUK JBUKEHUS.

[TpeoOpazoBanre ABMKEHUI C UCIIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmroienue nrxeHus Tena, OpoleHHOro Mo YrioM K TOPU30HTY U TOPU30HTAIBHO.

W3mepeHune yckopeHus cBOOOAHOIO MaJACHHUS.

HamnpaBnenue cCkopocTH Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3yyeHnne HepaBHOMEPHOI'O IBMKEHUS C LIEJIBIO ONPEAETICHUS MTHOBEHHOU CKOPOCTH.

HccenenoBanue COOTHOLIEHHSI MEKY ITYTSMH, IIPOUICHHBIMU TEJIOM 3a IOCIIEI0BATEIbHbIE
paBHBIE IPOMEXYTKH BPEMEHU NPU PABHOYCKOPEHHOM JIBUKEHUH C HAYAJIbHOM CKOPOCTBIO, PABHOM
HYJIIO.

N3ydeHne ABMKEHUS IapUKa B BI3KOU KHUJIKOCTH.

W3yueHue ABM>KEHUS Tena, OpOIIEHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunnun otHocuTenbHOCTH ['ammnes. Ilepseiii 3akoH HeroToHa. MHepnnanpHbIE CHCTEMBI
OTCUéTa.

Macca Ttema. Cwuna. Ilpunimun cynepno3uiniud cuwi. Bropoit 3akoH Hpiorona st
MaTepuaabHOU TOUKH. Tperuii 3akoH Hpl0TOHA U1l MaTepUAIIBHBIX TOYEK.

3akoH BceMupHoro TaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenune. Bunbr Tpenus (mokosi, CkoiabxeHus1, kauenusi). Cuna tpenus. Cyxoe tpenue. Cumna
TPEHHUsI CKOJNbXKEHHsT M cuiia TpeHus nokos. Kosdduument tpenus. Cuna CONpOTHBIECHUS NpPU
JIBUKEHUH Tela B )KMJIKOCTH WJIU Tase.

[TocTynaTensHOE M BpalaTelIbHOE ABM)KEHHE a0COIFOTHO TBEPOTO Tela.

MOMEHT CHJTbI OTHOCUTEIIBHO OCH BpaieHus. [lnedo cunbl. Y cinoBus paBHOBECHSI TBEPAOTO
Tena.

TexHuueckue ycTpolWcTBa U MPaKTUYECKOE MPUMEHEHHE: TMOAIIMIHUKY, JABUKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu



SIBiieHne MHEpLMH.

CpaBHEHME MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akon HeroTona.

N3mepenue cu.

CrnosxxeHue cuil.

3aBUCHUMOCTh CHJIbI YIPYTOCTH OT AeQOopMaIiui.

HeBecomocts. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHUH.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBeCUs TBEPAOro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

W3yuenne ABrKeHUs OpycKa 110 HAKJIIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIMX B MPYKUHE U PE3UHOBOM
oOpasiie, OT ux AepopMaIum.

HccenenoBanue ycaoBuil paBHOBECUS TBEPAOTO TeJla, UMEIOIIETO OCh BPAICHUSI.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

HNmnynsc MaTepuanbHOM TOYKHU (TeNa), CUCTEMbl MaTepHANbHBIX TOYEK. MIMIynbc cuibl u
M3MEHEHNE UMIIYyJIbca Tejla. 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernueckass sHeprus MaTepuaibHOW TOuku. Teopema 00 W3MEHEHHH KHHETUYECKOU
SHEPIUH.

[TorenunanbHas sHeprus. IloreHnmanbHas 3Heprust ynpyro ae(popMupoBaHHOW MPYKUHBI.
[ToTenuuanpHas SHeprus Tena BOJIU3U MOBEPXHOCTH 3EMITH.

[ToreHuManbHble W HEMOTEHIUAIbHbIE CUJIbl. CBs3b paOOThl HEMOTEHIUAIbHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPruu.

VYipyrue u Heynpyrue CTOJKHOBEHMUS.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: BOJIOMET, KOMNEP, MPYKUHHBII
IIACTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEeHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHHE.

[Tepexon moTeHIIMAIbHON PHEPTUH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3ydyeHre aOCOMIOTHO HEYNPYroro yjapa € IOMOIIBIO JBYX OJIMHAKOBBIX HHUTSHBIX
MasTHUKOB.

HccnenoBanue cBsA3M pabOThl CHIIBI C M3MEHEHHMEM MEXAHWYECKOM HHEepruu Teja Ha
IIPUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipuas pu3uKka ¥ TepMOAUMHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOU Meopun

OcHOBHBIE TOJIOKEHUS MOJIEKYJISPHO-KUHETUYECKOW TEOPUU U UX ONBITHOE 0OOCHOBAHME.
BbpoynoBckoe asmxenue. uddys3us. Xapaktep IBUKEHUS W B3aUMOJICHCTBUS YACTHII BEIIECTBA.
Mopenu cTpoeHHUsI Ta30B, KUAKOCTEH U TBEPIBIX TN U OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE
9THX MoJenei. Macca u pazmepsl Mosekyil. KonmnuectBo Bewectsa. [loctossHHas ABorapo.

TemmoBoe paBHOBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcust.

Mopnens uaeanpHoro raza. OCHOBHOE YpPaBHEHHE MOJEKYISIPHO-KMHETHUUYECKON TEOPHUH
UJeabHOTO Tra3a. AGCOIIOTHAS TeMIepaTypa Kak Mepa cpeiHe KHHETHUECKOM 3HEPTUU TEIIOBOTO
nBwkeHus vactui raza. llkama temnepatyp KenbBuna. ['a3oBble 3akoHBI. YpaBHEHHE
MenneneeBa—Kianeiipona. 3akon JlanbToHa. M3omporecchl B HACaTbHOM ra3e C IMOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe NpeACTaBICHUE W30MPOLIECCOB: H30TepMa, H30X0pa,
nzo0bapa.

TexHuueckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu



OnbITHl, TOKa3bIBAIOIIUME TUCKPETHOE CTPOCHHE BelecTBa, ¢ororpaduu  MOJEKy
OpraHNYEeCKUX COCTUHECHUH.

OnbiTe! 10 AU} PY3UH KUAKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBUXKEHUS.

Mogens onbita ITepHa.

OneIThI, JOKa3bIBAIOUIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHS.

Monens, WIUTIOCTpUPYIOLIAs IPUPOLY JaBJIECHUS ra3a Ha CTEHKH cocyaa.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3za, H30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

OmnpezneneHue Maccbl BO3JyXa B KJIACCHOW KOMHAaTe€ Ha OCHOBE H3MEpeHuH o00béma
KOMHATBI, JAaBJICHUS U TEMIIEPATYpPbl BO31yXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXKy ITapaMETPaMU COCTOSIHUS Pa3peKEHHOTO Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepMmonnHamuueckass cucrema. BHYTpeHHsII 3HEpPrus TEPMOAMHAMUYECKOW CUCTEMBI U
ciocoObl €€ m3MmeHeHus. KomuuecTBo TeroTsl W pabora. BHyTpeHHSs >HEprusi 0JHOATOMHOTO
UJCAIBHOTO raza. Buapl Temonepenadn: TEIUIONPOBOJHOCTb, KOHBEKIMS, U3IydeHHUE. Y AeiIbHas
TEII0EMKOCTH BellecTBa. KoinuecTBo TEIIOThI IPU TEIUIoNepeiaye.

[TonsTue 06 aguabaTHoM npouecce. [1epBblif 3akoH TepMmouHamMuky. [IpuMenenne nepBoro
3aKOHa TEPMOJAMHAMUKH K H3omporeccam. [ padudeckas nHTepnpeTanus padoThI rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpaTuMocTh NpoLeccoB B MPUPOJIE.

TemoBeie MamuHbl. [IpuHnunel neiicTBus TenaoBbix MamuH. [IpeoOpa3oBaHus 3Hepruu B
TeruoBbIX MamuHax. Koagdunuent nonesnoro neiicrsus temioBoit MamuHbl. [ukn KapHo u ero
KOX(QPHUIUEHT MOJIE3HOTO JEHCTBHUS. DKOJIOTHIECKUE MTPOOIIEMBI TETNIOIHEPT € TUKH.

TexHuueckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: JIBUraTellb BHYTPEHHETO
CropaHus, ObITOBON XOJIOJWIBHUK, KOHJUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpPEHHEH HHEPIrUU Teja TMPH COBEPUICHWH DPAOOTHI: BBUIET NPOOKH U3
OyTBUIKM IOJ] JISMCTBUEM CXKAaTOr0 BO3JlyXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOKe MyTéM TpeHMs
(BUCOIEMOHCTpAITHS ).

M3MeHeHHe BHYTpEHHEH sHepruM (TeMIiepaTypsl) Teja Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYLUIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTelNsi BHYTPEHHETO CrOPAaHUsl, pEaKTUBHOI'O IBUraTesl.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

N3mepenne yaenpHON TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoonvt

[TapoobpazoBanue u KoHaeHcauus. Mcnapenue u kunenue. AGCONIOTHAS U OTHOCUTENIbHAs
BJIQXKHOCTh BO3Ayxa. HacelmeHHBIH mnap. YienbHas TeIuioTa MapooOpa3oBaHus. 3aBUCHUMOCTh
TEMIIEPATYPHI KUIIEHUS OT JAABJICHUS.

Teépnoe Teno. Kpucramnmuyueckue u amopdHbie Tena. AHM30TPOIHUs CBONCTB KPUCTAJLIOB.
XKunkue xpucramnsl. CoBpemeHHble MaTepuansl. [lnaBneHne u Kpucrammmsanus. Y JelbHas
TeruioTa miasneHus. Cyonumanus.

YpaBHeHUE TeII0BOro HagaHca.

TexHuuyeckue ycTpoWcTBa U MNPAKTUYECKOE TPUMEHEHHE: TUTPOMETp U TCUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUH NOJyYEHUS] COBPEMEHHBIX MaTEPUAJIOB, B TOM YUCIIE HAHOMATEpUAJIOB, U
HAaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenne npyu NoOHWKEHHOM JIaBJICHHH.

Crioco0b1 U3MEpEeHUs BIAKHOCTH.

Habmionenne HarpeBaHus U IUIaBJICHUS KPUCTAJUIMYECKOTO BELECTBA.

JleMOHCTpanus KpuCTauIoB.



Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pasnen 4. DaekTpoanHaMuka

Tema 1. Dnexkmpocmamuka

Onextpuzauust Teid. OJEKTpUUECKUH 3apsia. JBa Buaa 2JIEKTpUYECKUX — 3apsiioB.
[IpoBOIHUKY, AUBIIEKTPUKH U MTOJTYIPOBOJAHUKN. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

BzaumoneiictBue  3apsgoB. 3akoH Kymona. ToueuHblil  3yieKTpuYecKuil  3apsa.
Onektpruuyeckoe mnoje. Hanpsok€HHOCTh  3nekTpudeckoro mnoss. IlpuHnun —cynepno3unuu
JIEKTPUYECKUX MOJIeH. JINHUY HANPsKEHHOCTU MIEKTPUYECKOTO MOJIA.

Pabora cun anekrpocrarndeckoro nois. [lorenuunan. Paznocts norenuuanos. [IpoBoguuku
U AUBJIEKTPUKH B 3JIEKTPOCTATUUECKOM 1oJ€. [IudekTpuueckasi IpOHULIAEMOCTb.

OnektpoéMkocTb. KoHneHcaTtop. OJIEKTPOEMKOCTh IUIOCKOIO KOHJEHCATopa. OJHEprus
3aps’KEHHOI0 KOHJIEHCATOopA.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHME: JIIEKTPOCKOI, 3JIEKTPOMETD,
AJIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHHE 3JIEKTPONpPHOOpPOB, KOHIEHCATOP, KOMHPOBAIHHBIN
anmnapar, CTpyUHbIA IPUHTED.

Jlemoncmpayuu

VY CTpoiCTBO U IPUHLUIT ACHCTBUS 3IEKTPOMETPA.

BzaumopeiicTBre Ha’IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE T10JI€ 3apsHKEHHBIX TEl.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM HIOJIE.

DIIeKTpOocTaTUYECKas 3allMTa.

JIM3IeKTPUKY B JIEKTPOCTaTUYECKOM I1OJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IIJIOCKOT0 KOHJIEHCATOpa OT IUIOIIAIH IIJIACTHH, PACCTOSIHUS
MEXy HUMH U TUAJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit Inekmpuyeckuit moxk. Toku 6 pa3iuunvix cpeoax

DJIEKTPUYECKUI TOK. YCIIOBUS CYIIECTBOBAHMUS 3JIEKTPUUYECKOrOo TOKAa. VICTOYHUKM TOKa.
Cuna Toxka. [TocTOSHHBIN TOK.

Hanpsixenue. 3akon Oma 115 ydacTka 1enu.

DNEeKTpUUECKOe COMPOTHUBIIEHUE. Y IeTIbHOE CONIPOTUBIIEHHE BemlecTBa. [locnenoparensHoe,
napajuieJIbHOE, CMEIIaHHOE COeIMHEHHE MPOBOAHUKOB.

Pa6ota anekTpuueckoro Toka. 3akoH Jxoyns—JIena. MOmHOCTD 37E€KTPUIECKOTO TOKa.

DNEKTPOABUKYILAsA CHJIa U BHYTPEHHEE CONPOTUBIECHUE MCTOYHHMKA TOKA. 3akKOoH Oma s
MOJTHOH (3aMKHYTOM) AyieKkTpudeckoit nenu. KopoTkoe 3amMbikaHue.

DJNIEKTPOHHAsA MPOBOAUMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTh COIPOTUBIIEHUS METAJIJIOB
oT Temneparypsl. CBEpXIpOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3J1€KTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass U TNpUMECHas MPOBOJUMOCTb IOJYIIPOBOJIHUKOB.
CgoiicTBa p—n-niepexona. [lomynpoBogHUKOBBIE TPHOOPEI.

ONEeKTpUYecKUii TOK B pacTBOpax M paciulaBax dJJIEKTPOJIUTOB. DJIEKTPOIUTUYECKAS
aucconuanus. JIEeKTPOIIn3.

OJIEKTpUYECKUI TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBINA pa3psa. MoaHus.
[Tna3ma.

TexHuuyeckue ycTpoHCTBa M NMPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETpP, PEOCTar,
UCTOYHUKA TOKa, OJIIEKTPOHArpeBaTelbHbIe MPHOOPHI, JIEKTPOOCBETUTENbHBIE MPHOOPHI,
TEPMOMETP  CONPOTHBIICHUS,  BaKyyMHBIM  JHOJ, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,
MOJIYITPOBOJTHUKOBBIN TNO/1, TAJIbBAaHUKA.

Jlemoncmpayuu



W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTh COINPOTHBIECHUS LMJIMHIPUYECKUX IPOBOJHHMKOB OT JJIMHBI, IUJIOIIAIU
IIOIIEPEYHOI0 CEYEHUS U MaTepuana.

CMenaHHoe COeIMHEHUE TPOBOJHUKOB.

[IpsiMoe u3MepeHue 3IIEKTPOIABMKYILEH cuibl. KOpoTkoe 3aMblKaHHE TIajJbBaAHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 3EKTPOJIUTOB.

HckpoBo# paspsg ¥ IPOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSS TPOBOJAMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenue cMemaHHOTO COEIMHEHHS PE3UCTOPOB.

N3mepenue 2IeKTpOABMKYIIEH CUIIbI MCTOYHMKA TOKA U €r0 BHYTPEHHETO COIPOTUBIICHUS.

Habmroienue snexktpomnusa.

Me:xnpeamerHblie CBA3H

Wzyuenue kypca ¢usuku 06a3zoBoro ypoBHs B 10 kimacce ocyliecTBisieTcs ¢ Y4ETOM
COZIep KATEIBHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpapuu
U TEXHOJIOTHH.

Meowcnpeomemnuvle nousimusi, CBS3aHHbIE C W3YYEHHEM METOJOB HAyYHOIO ITO3HAHUSA:
SBJICHWE, HAYYHbI (akT, rumnore3a, (u3MuUecKas BeJIMYMHA, 3aKOH, Teopus, HaOIIOJeHHE,
JKCIIEPUMEHT, MOJCIMPOBAHNE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: perieHue CUCTEMbl YpaBHEHUI, IUHEWHas QyHKIuUs, napadona, runepoona,
uX TpapyuKd U CBOWCTBA, TPUTOHOMETpUYECKHE (PYHKIMHU: CHHYC, KOCHHYC, TAaHTE€HC, KOTaHTEHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M HX IPOEKIUM HA OCU KOOPJAHHAT,
CJIO’KEHUE BEKTOPOB.

buonocus: Mexanndeckoe IBUWKEHHE B JKUBOW mpupoze, auddysus, ocMoc, TErIooOMeH
KUBBIX OPraHUM3MOB (BHbI TEIUIONEpEadyH, TEIUIOBOE PaBHOBECHE), IJIEKTPUUECKUE SIBICHUS B
JKUBOW MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE ATOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, XKUIKOCTEN U ra3oB, JIEKTPUUECKUE CBOMCTBA
METaJUIOB, YIEKTPOJIUTHYECKAS TUCCOLIMALINS, TaIbBAHUKA.

l'eoepaghus: BnaxxHOCTH BO3]lyXa, BETPbI, OapoOMeETp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUe JBUKEHHM C MCIIONb30BAaHHUEM MEXAHM3MOB, YYET TPEHHS B
TEeXHUKE, TOALIMITHUKY, MCIOJb30BaHME 3aKOHA COXPAaHEHMsS HMITyJbca B TEXHHUKE (pakeTa,
BOJOMET U JpPYTUe), ABUTaTelb BHYTPEHHETO CrOpaHusl, mapoBasi TypOrHa, ObITOBOM XOJIOAUIBHUK,
KOHIUILMOHED, TEXHOJIOTUY NTOJIyYE€HUsI COBPEMEHHBIX MAaTEPHUAJIOB, B TOM YHCJIE HAHOMATEPHAJIOB,
U HaHOTEXHOJIOTHH, J3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3eMJICHHE 3JEKTpOonpuOOpoB, KCEPOKC,
CTpYHHBIH MpPHUHTEpP, JJIEKTPOHArpeBaTelbHble NPHUOOPHI, 3JIEKTPOOCBETUTENBLHBIE MPUOOPHI,
raJlbBaHUKA.

11 knace

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. I1eKmpomazHUMHAA UHOYKYUA

[TocrossHHBIE MarHuThl. B3anmoneilcTBHE NOCTOSHHBIX MArHUTOB. MAarHuTHOE MoOJIe.
Bekrop MarHuTHOM MHAYKUUH. [IpUHIMI Cynepno3uLMM MarHUTHBIX IOJIEH. JIMHUM MarHUTHOU
uHaykuuu. KapTuHa TuHu MarHUTHON MHAYKIUHU TOJISl TOCTOSIHHBIX MarHUTOB.

MarautHoe 1ojie IPOBOJHMKA C TOKOM. KapThHa JIMHMN MHAYKIMHM MarHUTHOTO IOJIA
JUIMHHOTO IIPSIMOTO MPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOTO IPOBOJHMKA, KATYIIKHA C TOKOM. OIBIT
Opcrena. BzanmonelicTBre NIpOBOAHUKOB C TOKOM.

Cwra Awmmepa, e€ monyns u Hanpasienue.Cuna JlopeHma, e€ MOaydb U HampaBlieHUE.
JIBI>KEHHE 3apsKEHHON YacTHIIBI B OTHOPOJIHOM MarHUTHOM mnosie. Paborta cuisl Jlopenna.



SlBneHne dneKTpOMarHUTHOM MHAYKUMHU. [IOTOK BEKTOpa MarHUTHOW HMHIYKLIHH.
DJIEKTPOABUKYIIAS CUJIA MHIYKIIMU. 3aKOH JIEKTpOMarHuTHOW nHaykuuu dapanes.

BuxpeBoe anexTpuueckoe Mmose. OJEKTPOJABWKYIIAs CHJIa HMHIAYKIUMM B IPOBOJHHUKE,
JBUKYILIEMCS IOCTYNATEIbHO B OJJHOPOJHOM MarHUTHOM I1OJIE.

[IpaBuno Jlenua.MHOyKTUBHOCTH. SIBIEHHME CaMOMHAYKIUMU. OIEKTPOABHXKYIIAS CHUJIA
CaMOMHAYKIUH.

OHeprus MarHUTHOT'O HOJISl KaTYIIKH ¢ TOKOM.DJIEKTPOMarHUTHOE MOJI€.

TexHuueckue yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSIHHbIE MArHUTHI,
3JIEKTPOMArHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX YACTHII, UHIYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AJIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHUY MHIYKIUYA MarHUTHOTO TOJIS.

B3aumozpeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HetictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

SIBneHre 3MeKTPOMarHUTHOM WHIYKITUH.

[TpaBuio Jlenna.

3aBUCUMOCTD JJICKTPOJBMIKYIIEH CHUJIbI MHIYKIMA OT CKOPOCTH HM3MEHEHUsS MarHUTHOTO
MOTOKA.

SIBiieHME CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSSHHOTO MarHUTa Ha PAMKY C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Pa3pgean 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

Konebartenbnas cuctema. CBoOogHbIE MexaHWuyeckue Konebanus. [‘apmoHuueckue
koneOanus. Ilepuon, wacrora, ammuutyga U Qaza konebGanuil. [IpyXKUHHBIH MasTHUK.
MatemaTuueckuii MasTHUK. YpaBHEHHE TapMOHUYecKuX Konebanuii. [IpeBpaiieHre sHepruu npu
TapMOHUYECKHUX KOJICOaHUSX.

Konebartenbupiit  koHTyp. CBOOOAHBIE SJIEKTPOMAarHUTHBIE KoJeOaHUS B HJICATHHOM
KOJIeOaTeIbHOM  KOHTYype. AHJIOTHS MEXAY MEXaHWYECKMMH H  JJEKTPOMArHUTHBIMU
konebanusmu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTUU B HJCAILHOM KOJIeOaTelIbHOM
KOHTYDE.

[IpencraBieHue o 3aTyXawIIUX KoleOaHUAX. BBIHYXIEHHBbIE MEXaHUYECKUE KONEOaHMs.
Pe3onanc. BeiHyXI€HHBIEC 2JIEKTPOMArHUTHBIE KOJIEOAHUSI.

IlepemenHnbiii Tok. CHHYyCOUJIaTbHBIN NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYIHOE U ACHCTBYIOIIEE 3HAUYEHNE CUJIbI TOKA U HAIIPSKEHUSI.

Tpanchopmarop. IlpousBoacTBo, mepenaua W MOTpeOJIEHHWE DIEKTPUUYECKOW DHEPTHUU.
DKOJIOTHYECKHE PUCKM TpU TNPOM3BOACTBE dieKTpo3Hepruu. KynbTypa ucCHoiap30BaHuUs
AJIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HHU.

TexHudyeckue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHUWE: JJIEKTPUYECKUN 3BOHOK,
re€HEPATOP MEPEMEHHOI0 TOKA, JUHUU AIIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KojeOaTeabHOW CUCTEMBI (MPYKUHHBIA WM MaTeMaTHUYeCKHA
MasITHHK).

Habmronenue 3aryxaronmx Koaebanuu.

WccnenoBanue CBOMCTB BEIHYK/IEHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

CB0OOIHBIE IEKTPOMArHUTHBIE KOJeOaHusI.



OcmwiorpaMmbl — (3aBUCHMOCTH ~ CHJIBI  TOKAa W HAmNpPsDKEHUS OT  BPEMEHH) s
ANEKTPOMArHUTHBIX KOJICOaHHH.

Pe3onanc mpu mociieoBaTEIbHOM COCIMHEHHHM PE3UCTOpPA, KATYIIKH WHIAYKTUBHOCTH M
KOHJIEHCATopA.

Mogenb TMHAN 3IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanre 3aBUCHIMOCTH TIEPUOJIa MAIIBIX KOJIeOaHWH rpy3a Ha HUTH OT JUIMHBI HUTU H
Macchl Ipys3a.

HccnenoBanue TmepeMEHHOTO0 TOKa B LENA W3  MOCJIEIOBATEIbHO COCAMHEHHBIX
KOHJIEHCAaTOpa, KaTyLIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHbI

Mexanudeckre BOJHBI, ycia0BUs pacnpoctpaHenus. [lepuon. CkopocTs pacnipocTpaHeHus U
JUTHA BOJIHBL. [lomepednsie U mpoaoibHbIe BOTHBL. MHTEpdepeHns U Tudpakius MEXaHUIeCKIX
BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJIHBI. YCIIOBUSI M3JIy4€HUs SJEKTPOMArHUTHBIX BOJIH. B3aumuas
opueHrtanus BekTopoB E, B, V B anekrpomarautHo#l BosiHe. CBONCTBA 3JE€KTPOMArHUTHBIX BOJIH:
OTpaXeHHe,  IMpelioMIIeHWe,  monsApu3auus,  Audpaknus,  uHTepdepenuus.  CKOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

[[Ikana >71€KTPOMarHUTHbIX BOJIH. [IpUMeHEHHE 3JE€KTPOMarHUTHBIX BOJH B TEXHHUKE U
OBITY.

[IpuHUMIIBI paIuOCBA3U U TelIeBUACHUS. Paaronokanus.

DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYIKAIOIIEH CPeIbl.

TexHuueckue ycTpoilCTBa M MPAKTUYECKOE NPUMEHEHHUE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
YIBTPa3BYKOBasi TUArHOCTHKAa B TEXHHKE W MEIMIIMHE, paaap, pPaJIuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

O06pa3oBaHue U pacpoOCTpaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Kone6momieecst Te0 Kak HICTOYHUK 3BYKa.

Habmroienue oTpaskeHus U MpeIoMIICHHS] MEXaHUUECKHUX BOJIH.

Habmonenne nuntepdepeHnm u AUPpakiii MEXaHMUECKHUX BOJIH.

3BYKOBOH pE30HAHC.

HaGnronenue cBsi3M TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIMTYJO0M W YacTOTOM
KoJeOaHuH.

UccnenoBanue  CBOMCTB  DJIGKTPOMArHUTHBIX ~ BOJIH:  OTPaXXEHHME,  MPEIOMIICHUE,
nonspuzanus, rudpakius, HHTephepeHIHs.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsMonuHeiiHOe pacnpoCTpaHEeHHE CBETa B OJHOPOIHON cpenie.
Jlyd cBeta. ToUeUHBIN UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune u300pakeHUH B IJIOCKOM
3epKa’e.

[Ipenmomnenue cBeTa. 3aKkOHBI MpENOMIIEHUST CcBeTa. AOCONIOTHBI  TOKa3aTelb
npenomienus. [lomHoe BHyTpeHHee oTpakeHue. l[IpenenbHbI Yroys TMOJTHOTO BHYTPEHHETO
OTpaXKEHUsI.

Hucnepcus ceeta. CroxxHbIl cocTaB 6enoro ceera. LIBer.

CobOwupatonue W paccewBaroniye JHH3BL. ToHKas nuH3a. DOKYyCHOE paccTosHUE U
onTHYeCKasi cujia TOHKOW nuH3BL. [locTpoeHne m3o0paxxeHUN B COOMPAIONIMX M PACCEHBAIOIINX
nrH3ax. Popmysia TOHKOM JIMH3BL. Y BEIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKOU ONTHKH.



BonnoBast onrtuka. Wutepdepenums cera. KorepeHTHbIe HCTOYHHUKH. Y CIOBUS
HaOII0ACHNT MaKCUMyMOB U MHHMMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT ABYX CHUH(a3HBIX
KOI'€pEHTHBIX HCTOYHHUKOB.

Hudpakuus ceera. JudpakuuonHas pemérka. YciaoBue HAOMIONEHHS  IVIABHBIX
MaKCUMyMOB  TIpM  TaJCHUM  MOHOXPOMAaTHYECKOIO0  CBeTa  HAa  JU(PAKIUOHHYIO
pewérky. Ilonspusanus ceera.

TexHuueckue yCTpOWCTBa W TNPAKTUYECKOE TNPUMEHEHHWE: O4YKH, Jymna, QoToammapar,
IIPOCKIMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOIl, BOJOKOHHAsI ONTHKA, AU(PaKIMOHHAS PEIETKA,
HOJIIPOUIL.

Jlemoncmpayuu

[TpsiMonuHEIHOE paclpOCTpaHEHUE, OTPAKEHUE U IpelomiieHue cBera. Onruueckue
MIPUOOPHI.

[TostHOE BHYTpEHHEE OTpakeHHe. Moieslb CBETOBOIA.

HccnenoBanue CBOMCTB M300paKCHUA B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEIECKOIIA.

Hab6nronenue naTepdEepeHIINN CBETA.

Habmonenue nudpakiuu cera.

HaGnronenue nucnepcuu cBera.

[TosryueHue cekTpa ¢ MOMOILBIO PU3MBI.

[Tony4yeHue criekTpa ¢ HOMOLIbIO AU(PAKIIMOHHON PEILIETKY.

Habumronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue nokasaresns IpeJoMIIEHUs CTEKIIA.

HccnenoBanue CBOWCTB M300paKeHUN B JIMH3AX.

HabGmronenue qucnepcuu certa.

Pa3zngen 6. OcHOBBI crienMaJIbLHOH TEOPHUH OTHOCHUTEILHOCTH

I'paHnnBl IPUMEHMMOCTH KJIACCUYECKOM MeXaHWKHU. [locTynmaTel clienHallbHOW TEOpUHU
OTHOCUTEJIBHOCTU:  MHBAapUAaHTHOCTb MOJYJS CKOPOCTM CBeTa B  BaKkyymMe, HIpPHUHIMUI
OTHOCHUTENIbHOCTH DHUHILTEHHA.

OTHOCHTENBHOCTE  OJHOBPEMEHHOCTH.  3aMEIJIEHHME  BPEMEHM W COKpallleHue
JUIMHBL.DHEPTUsl U UMITYJIbC PEISITUBUCTCKOW 4YacTUIBL.CBSI3b MacChl C dHEPrUed U HMITYJIbCOM
PENATUBUCTCKON YaCTULIbI. DHEPTHUs TOKOSI.

Pa3zpnen 7. KBanToBas ¢pusuka

Tema 1. Dnemenmul K6AHMOGOI ONMUKU

®oronsl. Popmyna [lnanka cBsi3u 3Heprun (POTOHA C €ro YacTOTOW. DHEPrusi U UMITYJIbC
¢doroHa.

OtkpeiTue u uccnenosanue ¢porordpdexra. Oneitel A. I'. Cronerosa. 3akoHbl GpoTodPdexTa.
VYpaBHenue DiinmreitHa g porodddexra. «KpacHas rpanuna» Gororddexra.

Hasnenue cBera. OnwiTe [1. H. JIebeneBa. Xumudeckoe 1elCTBHE CBETA.

TexHuueckue yCTpoWcTBa M IpaKTHYECKOe IPUMEHEHHue: (OTOINEMEHT, (HOTOAATUMK,
coJIHeUHas OaTapesi, CBETOIUOI.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETo GpoTtorddexra.

CBeTOoauoOI.

Conneunas Oatapest.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -uactuil. Ilmanerapnas
Mozenb atoma. [loctynatel Bopa. U3nyuenue u moruomeHnue (pOTOHOB MpHU IEpexoae aroma ¢
OJIHOT'O YPOBHS SHEPTUU Ha Apyroi. Buasl cnekTpos. CriekTp ypOBHEN SHEPIUU aTOMa BOJOPOA.



BonnoBeie  cBoiictBa  uwactun.  Bomusl  ne bpoins.  KopmyckynsipHo-BoHOBOM
nyanu3M.CIIOHTaHHOE U BBIHYXJICHHOE U3JIy4eHHE.

TexHudyeckue yCTpPOMCTBA M IIPAKTUYECKOE IIPUMEHEHHE: CHEKTpPaJbHBIM aHAIN3
(criekTpocKo), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mopenb onbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmroienue inHedvaTbIX CleKTPOB U3JIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

Habnronenue nuneiyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTHI, 10Ka3bIBAIOLIUE CI0KHOCTb CTPOEHUS Aapa. OTKPBITUE PalMOAKTUBHOCTH.
OmnseiTel Pezepdopna mo ompeneneHuio cocTaBa pagloakTHUBHOrO u3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3IydeHus. BiausiHue paguoakTHBHOCTH Ha )KUBbBIE OPTaHU3MBI.

OtkpeiTHe TpoTOHA U HelTpoHa. HykionHas monens snapa ['eitzendepra—MBanenko. 3apsia
anpa. MaccoBoe uucino sapa. M3oromnst.

Anbda-pacnian. DJIEKTPOHHBIM U TMO3UTPOHHBIM Oera-pacman. ['amma-uznydeHnue. 3aKkoH
PaaMOAKTUBHOIO pacnaja.

DHeprus CBs3M HYKIOHOB B sipe. Snepubie cuibl. [ledekt maccsl aapa.aepHsie peakiuu.
Jenenue u cunTE3 SAAEP.

Snepubiii  peaktop. TepmosimepHblii cuHTe3. IIpoOGiaemMbl W NEpPCHEKTHBBI  SACPHOU
SHEPreTUKHU. DKOJIOTMYECKUE aCTIEKThI SAEPHON SHEPTreTHKU.

DOnemeHTapHble YacTUIbl. OTKPBITHE NO3UTPOHA.MeToNbl HAOMIOACHHUS U PETUCTpalUU
3JIEMEHTAPHBIX YACTHII.

DyHaaMeHTalbHbIe B3auMOIeHCTBUS. EquHCTBO (hr3nueckoi KapTHHBI MUpA.

TexHu4eckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHE: JO3MMETp, Kamepa Buibcona,
SIIEPHBIN peakTop, aTOMHasi 6omMoOa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOLMX YaCTHII.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

HccnenoBanue TpeKoB YacTHIL (10 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Ortansl pa3BUTHA acTpOHOMHUH. [IpuKIagHOEe 1 MUPOBO33pEHUYECKOE 3HAUEHUE ACTPOHOMMUH.

Bun 3B€3anoro Heba. Co3Be3ausi, spKue 3BE3/bl, IIIAHETHI, X BUAUMOE JABH)KEHUE.

Conneunas cucrema.

Connue. ConneyHast akTMBHOCTh. Mcrounuk sHepruum ConHua M 3BE3A. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTUKH. J(marpamMma «CIEKTPaJIbHBIA KJIacC — CBETUMOCTbY». 3BE3/bI INIABHON
MOCJIEI0BATEIBHOCTU.  3aBUCHUMOCTh ~ «Macca —  CBETUMOCTb»  JJs  3BE3]  TJIaBHOM
IOCJIe0BaTENbHOCTH. BHyTpeHHee cTpoeHuMe 3BE€34. (COBpPEMEHHBIE IPEACTABICHUS O
MIPOUCXOXACHNUHU U 3BoJtolnu CoslHIa U 3BE31. DTambl KU3HU 3BE3I.

Mnineunsiii [lyts — Hama "anaktuka. [lonoxenue u npmxenune Connua B [Nanaktuke. Tumnsl
rajiakTuk. PagnoranakTuky n kBa3zapel. YEpHBIE IBIPHI B A/1pax rajlakTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akoH Xa06ma. PasOeranue ramaktuk. Teopust
Bonpmioro B3peiBa. PennkroBoe n3nyyeHue.

MacmtaOHas cTpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HabmoieHuss HEeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHUN
IUIsL OTIpe/ieNIeHUs] TOJIOKEHUsI HEeOEeCHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3JUS
CeBepHOro notymapus 1 sipkue 3BE3/bI.



Hab6mronenus B Teneckon JIynsl, raner, Mneunoro [yrtu.

Pazgean 9. O6o01maromee noBTopeHue

Ponp ¢u3uku u acTpoHOMHH B D3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHON W
3THYECKOH cepax AesITENbHOCTH YeJI0BEKa, POjib U MECTO (PU3UKU M aCTPOHOMUU B COBPEMEHHOMN
HAyYHOH KapTUHE MHpPa, poyib (U3NYECKOW Teopun B (OPMHUPOBAHUU NPEACTABICHUN O
¢busnyueckoil KapTuHEe MHpa, MeCTO (U3UYECKON KapTUHBI MUpa B OOIIEM pSly COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEACTaBICHUHN O MPUPO/IE.

MexnpeaMeTHbIe CBS3H

Wzyuenne kypca ¢usmku 0Oa3oBoro ypoBHsS B 11 Kimacce ocymiecTBisieTcs ¢ y4€TOM
COJIEP>KaTENIbHBIX MEXIIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKU, OMOJIOTUH, XUMHH, Teorpaduu
Y TEXHOJIOTHH.

Meosicnpeomemnvle nouwsimusi, CBA3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJIICHWE, HAYYHBIH (akT, rumore3a, (uU3WUecKas BEIUYHMHA, 3aKOH, Teopus, HaOI0JeHHE,
SKCIIEPUMEHT, MOACIUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelmieHUE CHUCTEMbl ypaBHEHUH, TPUTOHOMETPUYECKHE (PYHKIMH: CHHYC,
KOCHHYC, TaHI€HC, KOTAHIT€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPhl M HX
MPOSKIIMM Ha OCH KOOPJHMHAT, CJIIOKCHHE BEKTOPOB, INPOU3BOIHBIC AJIEMEHTAPHBIX (YHKIIHIA,
MIPU3HAKU TT0JI00US TPEYTOJIbHUKOB, OIPEIeICHNE TUIOIAIN TUIOCKUX QUTyp U 00bEMa Te.

buonoeus: snexTpudeckue sIBJICHUS B )KUBOU MPUPOJIE, KOeOaTeIbHbBIE TBIKECHUS B )KUBOI
MIPUPOJIE, ONITUYECKUE SIBJICHUS B dKUBOW IPUPOLE, NEUCTBUE paJUallii HA dKUBbIE OPraHU3MBbI.

Xumus: CTPOGHHE AaTOMOB M MOJIEKYJ, KPHUCTALIMYECKas CTPYKTypa TBEPIBIX TeT,
MEeXaHU3MbI 00pa30BaHUs KPUCTAJUIMUECKOM PelIETKH, CIIEKTPAIbHbBIN aHATIU3.

leoepaghus: marHUTHBIE TIONIOCA 3€MIIM, 3aJI€KHM MAarHUTHBIX PyA, (HOTOCHEMKA 3eMHOU
MMOBEPXHOCTHU, NIPEICKA3AHUE 3EMIIETPICEHUII.

Texnonozus: TMHUU SIIEKTpONEpeaay, IT'€HepaTop NEPEMEHHOr0 TOKa, 3JIEKTPOJBUIATEIb,
WHAYKIIMOHHAS Te4Yb, pajap, paguonpuéMHHUK, TEJNeBH30p, aHTeHHa, Tenedon, CBY-neus,
MIPOCKIIMOHHBIN armapar, BOJIOKOHHAs ONTHUKA, COJIHEUHas OaTapes.

TemMaTH4eckoe MJIAHNPOBAHUE

10 kaacc
Ne HaumenoBaHue pa3ie/ioB M TeM KoanuectBo | DiexkTpoHHble (HMppoBHIe)
n/n NPorpamMmbl 4acoB o0pa3oBaTejbHbIE pecypchl
Pasznen 1.du3uka 1 METOALI HAYYHOI'O
MO3HAHMS
11 ®u3nKa U METObl HAYYHOTO MTO3HAHUS 2 bubnnorexa [JOK
https://m.edsoo.ru/7f41bf72
Wroro no pazueny 2
Pasznen 2.Mexanuka
2.1 Kunemaruka 5 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
2.2 Tunavmka 7 bubnuotexa [JOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHECHHS B MEXAHHUKE 6 bubmmorexa [TOK
https://m.edsoo.ru/7f41bf72
Hroro no pasneny 18
Paszpnen 3.Mosekyasipasi GU3MKa U
TePMOJAMHAMHUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 bubmuorexa [JOK
TEOPHH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJIUHAMUKHU 10 bubmorexa [TOK
https://m.edsoo.ru/7f41bf72
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3.3 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 bu6mmoreka [IOK
Da30BbIC IEPEXOJIBI https://m.edsoo.ru/7f41bf72
Hroro no pazueny 24
Pasnen 4.2iekTpoauHaMnka
41 DIIeKTpOoCTaTUKA 10 bubmorexa LIOK
https://m.edsoo.ru/7f41bf72
4.2 [TocTOSIHHBIN EKTPUUYECKUNA TOK. TOKH 12 bubmuoreka [JOK
B PA3JIMYHBIX CpeJax https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PesepBHOE Bpemst 2
O0111ee KOJIMYECTBO YacOB IO MPOTPAMME 68
11 kaace
Ne HaumeHoBaHue pa3ieioB U TeM KoauuvectBo | DiiekTpoHHBbIE (HH(POBHIE)
n/n MPOrpamMMbl 4acoB oOpa3oBaTejibHbIE pecypchbl
Pa3nes 1.2yexkTpoanHaMuKa
11 MarauTHoe nosie. DIeKTpPOMarHuTHas 11 bubnnoreka [JOK
VHTKIUS https://m.edso0.ru/7f41c97c
Wroro no pazneny 11
Pa3gen 2.Kose0anusi M BOJIHBI
2.1 MexaHuueckue U 3J1eKTPOMarHUTHHIE 9 bubnuorexka [JOK
KOJIeOaHUsI https://m.edsoo.ru/7f41c97c
2.2 MexaHuueckue U 3J1eKTPOMarHUTHHIE 5 bubnuorexa [JOK
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 bu6mmoreka [IOK
Onruica 10 https://m.edsoo.ru/7f41c97c
Uroro no pazueny 24
Pa3zgen 3.0cHOBBI cienUAJIbLHOM
TEOPHUHU OTHOCUTETbHOCTH
3.1 OCHOBHI CTIEITUATTBHON TEOPUHU 4 bubnuotexa [JOK
OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Pasnen 4. KBanToBasi pusuka
4.1 DJIeMEHTHI KBAHTOBOU ONTHUKH 6 bubmmorexa [TOK
https://m.edsoo.ru/7f41c97c
4.2 Crpocnue atoma 4 bubnuotexa [JOK
https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE 1p0 5 bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
Wtoro no pazneny 15
Pa3nes 5.9/1eMeHTHI aCTPOHOMMH U
acTpopusuku
51 DNEeMEHTHI aCTPOHOMUU U acTPOPHU3NKH 7 bubmmorexa [TOK
https://m.edsoo.ru/7f41c97c
Uroro no pazneny 7
Pa3nen 6.000011a011ee NOBTOpeHUe
6.1 O6o0matrotiee MOBTOPEHUE 4 bubmorexa HOK
https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
PesepBHOE Bpemst 3
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| Obree KOMMUECTBO YACOB 1O MPOrpaMMe | 68 |

Y4yeOHO-MeTOAMYECKOE O0ecTiedyeHne 00pa30BaTeILHOIO Mpolecca
O6si3aTesIbHbIE YUeOHbIEe MATEPHAJIBI IJIfl YYEHHKA

e ®uszuka, 10 xmacc/ Mskume [.5., byxone b.b., Corckmit H.H. mon penmakiueit
ITapdentbeBoit H.A., Akimoneproe obmectBo «M3natenbctBo «IIpocBerieHuney

e ®dusmka, 11 wmacc/ Mskumes I'.JI., ByxoBues b.b., Uapyrun B.M. mon penakuueit
[MapdenTreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemenue»

MeTtoauyeckue MaTepuabl AJisl yYUTEs

e ®uzuka. Paboune mporpammsl. [Ipenmernas nunusi yueOHukoB cepun «Kimaccuyeckwuii
Kype». 10 — 11 kiacesl: yue0. st obmeodpazoBar. opranuzanuii. — M.: [Ipocsemenune, 2017

e ®usuka. Iloypounsie paspaborku. 10 kmacc: yde0. s o0meoOpa3oBaT. OpraHuU3aIUi:
0a30BbIi 1 yriryost. ypoBau. — M.: [IpocBemenue, 2017

e ®uzuka. Iloypounsie pa3pabotku. 11 xmacc: y4e0. ans oOmieoOpa3oBaT. OpraHU3aIMiA:
0a30BbIi 1 yriryost. ypoBau. — M.: [IpocBemenue, 2017

e Actponomusi. Metonuueckoe mocooue 10—11 kmaccol. ba3oBbiii ypoBeHb: yued
mocooue sl yaurtenei oomeoodpa3osat. opranuzanuii. — M.: [IpocBemenue, 2017

Hudgposbie 00pa3oBaTebHbIe pecypchl U pecypcbl cetu UHTepHeT

Kosnekrust LIOP — http://school-collection.edu.ru

Cepgep kadeapsl obmieit puszuku puzdaxa MI'Y: pusznyeckuit NpakTUKYM U AEMOHCTPALUU
— http://genphys.phys.msu.ru

dusnka B OTKPBITOM Kojutemke — http://www.physics.ru

Iazera «®usuka» M3narensckoro goma «llepBoe centsops» — http://fiz.1september.ru

Kadenpa u naboparopus ¢puzuku MUOO — http://fizkaf.narod.ru

KBaHT: Hay4HO-TIONYISAPHBIA (hU3MKO-MaTeMaTudecKuii xypHan —http://kvant.mccme.ru

Knacchas ¢usuka: cait yunrens ¢pusuku E. A. banaunoit — http://class-fizika.narod.ru

OmnuaiiH-nipeoOpa3oBaresb eAuHUI H3MepeHust — http://www.decoder.ru

dwusuka Bokpyr Hac — http://physics03.narod.ru

dusuka.py: CalT A1 ydanmxcs U npenoaaBareneit Gpusuku — http://www.fizika.ru

®du3ukoMIT: B MOMOIIE HaunHaromeMy ¢usuky — http://physicomp.lipetsk.ru

DJIeMeHTBI: TIOMYJISPHBIHA caiiT 0 GpyHIaMeHTanbHOM Hayke — http://www.elementy.ru
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