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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usnke 0a30BOTO YpPOBHS Ha YpPOBHE CpPEIHETO OOIIero
oOpa3oBaHHs pa3paboTaHa Ha OCHOBE MOJOXEHUM W TpeOOBaHUN K pe3ylbTaTaM
OCBOCHHSI OCHOBHOHM 00pa3oBaTelbHON MporpaMmsbl, mpencraBieHHbIX B OI'OC
COO, a Takxke ¢ yu€toMm (enepanbHOl pabouel MporpamMmbl BOCIIHMTAHHS U
KOHIEMNIMK TpernojaBaHusi ydyeOHoro mpeamera «@Pusuka» B 00pa3oBaTEIbHBIX
Opra”Hu3alusIX Poccniickon denepanuu, peAU3YIOIIUX OCHOBHBIE
00pa3oBaTebHbIE MPOTPAMMBI.

Copnepkanue mporpaMMmbl MO (U3MKE HAMpaBlieHO Ha (OpPMHUpPOBAHUE
€CTECTBEHHO-HAYyYHOM KapTuHbl Mupa oOyvatonuxcs 10-11 xmaccoB mpu
oOyueHuH ux (u3nkKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOIO
noaxoxaa. Ilporpamma no ¢usuke coorBercTByeT TpedoBanusiMm ®I'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM W METANpPEIMETHBIM pE3yJibTaTaM
oOy4eHHs, a TaK)Ke YYUTHIBAET HEOOXOIUMOCTh peaTu3allid MEXIPEIMETHBIX
CBs3el (U3HKKM C €CTEeCTBEHHO-HAyYHbIMM Y4e€OHbIMU TpenMeramu. B Heit
ONPENENSAIOTCI OCHOBHBIE LIEJIM M3y4YeHUs (PU3MKH HA YPOBHE CPEIHEro OOILEro
o0Opa3oBaHMsl, TUIAHUPYEMBbIE PE3yJIbTaThl OCBOCHHS Kypca (PU3WUKH: JIUYHOCTHBIE,
MeTarpeIMeTHbIC, MpeIMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma o pu3uke BKIIOYAET:

e TUIAHUPYEMBIE PE3yIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3yIbTaThl IO TOJlaM 00yUYCHUS;

e cojepkaHue yueOHoro npenmMera «Dusukay mo rogam 00ydeHusl.

®du3rka Kak Hayka O HauOosiee OOIMX 3aKOHAaX MPUPOJBI, BBICTyINAas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CHCTEMY
3HaHUi 00 okpysxarorieM Mupe. [IIkonbHbIN Kypc GU3UKU — CHCTEMOOOPA3yIOIIHIA
IS €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBKY (HU3MUECKUE 3aKOHBI
JieKaT B OCHOBE IMPOIECCOB U SBJICHUN, H3yYaeMbIX XHUMHUEH, OHOJIOTHEH,
bu3udeckorr reorpaduei W actpoHoMHued. Vcmonp3oBaHME W AKTHBHOE
npuMeHeHne  (PU3MYECKUX 3HAHWK  OmpefessieT XapakTep W pPa3BUTHE
pPa3HOOOpa3HbIX TEXHOJOTHM B cdepe HHEPreTUKH, TPaHCIOpTa, OCBOCHUS
KOCMOCa, TOJY4eHHUS HOBBIX MaTepUaioB C 3aJaHHBIMA CBOWCTBAMHU U JIPYTHX.
W3ydyenne ¢u3MKM BHOCHUT OCHOBHOM BKJIad B (hopMHpOBaHHE €CTECTBEHHO-
HAay4YHOW KapTUHBI MHpa OOydaromuxcs, B (OpMUpPOBAHUE YMEHH MPUMEHSTH
HAyYHBIA METOJI TO3HAHUSI IPY BHITIOJIHEHUN UMH YIEOHBIX HCCIICIOBAaHUM.

B ocHOBy kypca ¢usMkud JIs ypOBHS CpeAHEro oOIIero o0pa3oBaHMs
MOJIOKEH pAl HUACH, KOTOpble MOXXHO paccMaTpUBaTh KaK MPUHIIUIBI €0
OCTPOEHHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUU C HEH KypcC SBISETCA JIOTHYECKH
3aBEpUIEHHBIM, OH COACPKHUT MaTepuaj U3 BCEX paslenoB (M3MKH, BKIIOUAET KaK
BOIPOCHI KJITACCUYECKOMN, TaK U COBPEMEHHOMN (PU3UKHU.

Hoesn eenepanusayuu. B cooTBeTcTBUM ¢ HEW Marepual Kypca (QHU3UKU
o0beMHEH BOKPYr (u3Mueckux Teopuil. Bemymmm B Kypce sBiseTcs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanusi NOpeaIonaraeT MCIOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMANa (PU3NYECKOM HAYKW, OCMBICIECHUE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3zBuTheM oOOIECTBa, a TakkKe C  MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMUECKUMU MPOOJIEMaMH.

Hoes  npuxnaonoti  nanpasnennocmu. Kypc (usuku  mpeamnosiaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMYECKHX M TEXHOJOTHYECKHUX MPHIIOKECHHU
U3YYECHHBIX TEOPUI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEACHHS 3SJIEMEHTOB
collepKaHUs, TMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHH, a Takke 0OCYXIEHUs
npo0JieM pallMOHATILHOTO MPUPOAOIIOIB30BaHUS U 3KOJIOTHUYECKON 0€30M1aCHOCTH.

CrepKHEBBIMU 3JE€MEHTaMU Kypca (PU3MKM Ha YpOBHE CpPEIHEro OOIIEero
oOpa3oBaHus SBISAIOTCS (pusmyeckue teopuu ((HOpMHUPOBAHHUE MPECTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3HUECKOU TEOPUH, POJIU (YHAAMEHTAIBHBIX 3aKOHOB U
OPUHLUIIOB B  COBPEMEHHBIX TMPEACTAaBICHUSAX O MOPUPOJE, TpaHHIlAX
OPUMEHUMOCTH TEOpHUH, JUIsi ONUCAaHHMS E€CTECTBEHHO-HAYYHBIX SIBJICHUW W
MIPOIIECCOB).

CucTeMHO-AeSTENbHOCTHBIN MOJAXO0M B Kypce (DM3UMKH peanu3yeTcsl Mpexiie
BCEro 3a CYET OpPraHM3alMM SKCIEPUMEHTAIBHON JESATENbHOCTH OOYYarolUXCsl.
st Ga3oBoro ypoBHS Kypca GU3MKA — OTO HCIOJIb30BAHHE  CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB U JA0OpaTOPHBIX PpadoT,
KOTOpBIE B Iporpamme no (usuke oObeIMHEHBI B OOIIUM CMUCOK YYCHUYECKHX
IpakTUYeCKUX padoT. BhijeneHre B yka3aHHOM IepeuHe J1a0OopaTOpHBIX padoT,
MPOBOJMMBIX JUIsI KOHTPOJSI M OUEHKH, OCYLIECTBISETCA YYaCTHUKAMMU
o0pa30BaTeNbHOrO MpoIlecca HCXOAs M3 OCOOCHHOCTEW MJIaHUPOBAHUS U
ocHamleHus: kaOuHeta (Quiuku. Ilpu »sToM oOecrieuyuBaercs OBJIAJCHHUE
OoOy4aroMMUCs YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHUs, HCCIEIOBAHMS
3aBUCUMOCTEN (DU3MYECKUX BEJIMYMH M TIOCTAHOBKY OIBITOB IO IPOBEPKE
MIPEIIOKEHHBIX THITOTES.

bonpiioe BHUMaHUE YAENSETCS PELICHHIO PACUYETHBIX M KAaYECTBEHHBIX
3amad. Ilpyu 3ToM 1UIst pacyE€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 331a4d C SBHO
3a/1aHHOM (PU3UYECKON MOJIENbIO, MO3BOJISIONINE PUMEHSITh U3yUYE€HHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasliena Kypca, TaK U MUHTETpUPys 3HAHUS U3
pa3HbBIX pa3nenoB. /[ KaueCTBEHHBIX 3aJad MPUOPUTETOM SIBIISIOTCS 3a/JaHHS HA
0OBsSCHEHHE TPOTEKaHUS (UMYECKUX SIBICHHA M TPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BhIOOpa (PHU3WYECKON MOJENM Il CHUTyaIllud TPaKTHKO-
OpUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBuu ¢ TpeboBanusimu DPIOC COO k wMarepuaibHO-
TEXHUYECKOMY oOecreueHnio ydeOHOro mpoliecca 0a30BbIi ypOBEHb Kypca
(GHU3UKK Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHUsl TODKEH U3ydaThCs B YCIOBUSX
MpeAMETHOr0 KaOuHeTa (M3WKUA WIM B YCIOBUSAX HHTETPUPOBAHHOTO KaOWHETa
PEIMETOB €CTECTBEHHO-HAYYHOro IuKia. B kaOuHere (U3HKU MOJDKHO OBITH
HEoOXoIUMOe J1abopaTopHOe OO0OpYAOBaHHUE JUIsl BBITIOJHEHUS YKa3aHHBIX B
nporpamMme 1o ¢GuU3MKe YUEHHUECKHX MPAKTHUYECKUX paboT U JI€MOHCTPAIMOHHOE
000opynoBaHueE.

JleMoHCTpallMOHHOE  00Opy/oBaHUE (POPMHUPYETCSI B COOTBETCTBUH C
MPUHITUIIOM MUHHUMAJIBHON  JOCTAaTOYHOCTH M 00OECIIEUYMBAET TIOCTAHOBKY
NEPEUUCIEHHBIX B TMporpaMMe 10 (U3MKE KIIOYEBBIX JIEMOHCTpALUNA IS
UCCJICIOBAHUS  M3Y4YaeMbIX  SIBIEHUW MW  MPOIECCOB, HOMIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX MPUMCHCHHM.

JlaGopatopHoe oOOpynOBaHUE JJISI YYEHHYECKUX MPAKTUYECKUX padoT
dbopMupyeTCcs B BUIE TEMAaTHUYECKHX KOMIUICKTOB M OOCCIICUMBACTCS B pacuére
OTHOTO KOMIUIEKTa Ha JABYyX oOOydJaromuxcs. TeMaTHdecKue KOMIUICKTHI
71a00paTopHOTO 000PYAOBaHUSA JOJDKHBI OBITH IOCTPOCHBI Ha KOMIUICKCHOM
UCIOJIb30BAaHUU AQHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
M3MEPUTEIIbHBIX CUCTEM B BUJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMH IENIIMH U3Y4YeHUsT (GU3UKU B 00I1IEM 00pa30BaAHUH SIBIISTIOTCS:

e (opmupoBaHue HHTEpeca U CTpEeMJICHUS OOyYaroNIUXcCsi K HAYyYHOMY
U3YYCHUIO MPUPOJBI, PA3BUTHE HMX HHTECIUNICKTYalIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBaHHE
WCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opmMupoBaHME HAyYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa HW3Y4YCHUS
OCHOB CTPOCHHMSI MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

o (opmupoBanue yMeHHMII OOBSICHATH SIBJICHUS C HCIOJIH30BAHUEM
bU3NYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue TpenCTAaBICHUNA O POIM (PU3MKHU IS PA3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTimkeHne dTUX IIeNied 00ECIIEUMBAETCSl PEIICHUEM CIEAYIOINX 3a/1a4d B

MpoIiecce M3ydeHus Kypca GU3NKu Ha YPOBHE CpeIHEro 001mero 0opa3oBaHus:



e TmpuOOpeTEeHHEe  CHUCTEMbl  3HAaHUK 00  0o0mWMX  (PU3HMYECKUX
3aKOHOMEpPHOCTSIX,  3aKOHaxX,  TEOpUAX,  BKIIOYas MEXaHHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3UKY H
AJIEMEHTHI aCTPO(DU3HKH;

e (dopMupoBaHWE yMEHHH TPUMEHATH TEOPETHUSCKUE 3HAHUSA IS
OOBsICHEHHUS (PU3NYECKUX SBICHUW B TPUPOAE € IS TPHHITHSI
MPAKTHYECKUX PEUICHHUI B MOBCEAHEBHON KU3HH;

e OCBOCHHE CIOCOOOB pEIICHUS pa3IUYHBIX 3alad C SBHO 3aJaHHON
dusznyeckoil MoOAENbIO, 3a4ay, MOAPA3yMEBAIOUINX CaMOCTOSTEIbHOE
co3anue GU3NYECKON MOJEINH, aICKBAaTHON YCIOBUSM 3a/1a4H;

e TNOHMMaHHE (U3NYECKUX OCHOB M MPHUHIMIIOB JAECUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHUE METOJAaMU CAMOCTOSITEIFHOTO TUIAHUPOBAHUS U TPOBEIACHHUS
du3nYECKUX SKCIEPUMEHTOB, aHAIM3a W HHTEPIpETalud HUHPOpMAaIuH,
OIpEIENICHUS TOCTOBEPHOCTH MOJIYUEHHOIO Pe3yJIbTaTa;

e CO3JAaHME YCIIOBUHM JI Pa3BUTUS YMEHHUM MPOEKTHO-HUCCIIEI0BATENBCKOM,
TBOPYECKOH 1€ATEIBHOCTH.

Ha wuzydenune ¢usuku (0a30BbIil ypOBEHb) Ha YPOBHE CpPEIHEr0 OOILIEro
obOpazoBanus oTBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HE/EIIO), B
11 kmacce — 68 gacos (2 yaca B HEJIEIIO).

[Ipennaraemeiii B mporpamMme 1o ¢GU3MKE TMEpeUYeHb Ja0OpaTOPHBIX H
NPAaKTUYECKUX paboOT SBISETCS PEKOMEHJOBAaHHBIM, YUMTENb JI€JaeT BbIOOD
MpoBeJeHUST J1a00paTOPHBIX pPabOT M OMBITOB C YYETOM HWHIMBUAYATHHBIX
0COOEHHOCTEN 00yYaroIuXCsl.



COIEPKXAHUE OBYYEHUA
10 KJIACC

Pasznen 1. ®u3uka u MeToAbl HAYYHOTO MTO3HAHMS

®usnka — Hayka o npuponae. HayuHble mMeTOABI NMO3HAHUSA OKPYKAIOILIETO
mupa. Ponp JKkcnmepuMeHTa W TEOPUM B IIPOLIECCE ITO3HAHUS ITPUPOIBL.
DKCIepUMEHT B (pu3HKe.

MonenupoBanue (uU3NYECKUX SBICHUM M TporeccoB. HaydHble rUmoressl.
duzuveckne 3aKOHBI U TEOPUH. [ paHUIBl TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
IIprHLIMI COOTBETCTBHUS.

Ponp u mecto ¢usuku B (GOPMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MUpa, B IIPAKTUYECKOHN JAEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AnanoroBele ¥ ULU(QPOBBIE U3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JTATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABukeHHe. OTHOCUTEIBHOCTh MEXaHMYECKOTO JBHIKCHUSI.
Cucrema orcuéra. Tpaekropusi.

[lepemerienre, CKOpPOCTh (CpeaHss CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) U
YCKOPEHHE MAaTepUAIbHOW TOYKH, WX MPOCKIUH HA OCH CHUCTEMbI KOOPAUHAT.
CrioxeHne nepeMenieHui 1 CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W PaBHOYCKOpPEHHOE MpsAMOJiMHEWHOe aBuxkeHue. ['paduku
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOpPEHHUS, MYTHU U TMEepeMEIICHUs
MaTepUalIbHON TOYKU OT BPEMEHH.

CBoboaHoe nageHue. Y CKopeHue cBOOOHOTO TaeHHUS.

KpuBonuueintHoe  aBwkeHue. J[BWKEHHME  MarepuaibHOW TOYKM 10
OKPYKHOCTH C OCTOSHHOU I10 MOAYJIKO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JIMHEWHAS
ckopoctb. [lepuon n gacrora oOpamienus. LleHTpocTpeMuTensHOE YCKOPEHUE.

TexHuyeckue yCTpONCTBA W NPAKTHUUYECKOE MPUMEHEHHUE: CIHIOMETP,
JBH)KEHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TIepeaadH.

Jlemoncmpayuu

Mogenb cucTeMBbl OTCU€TA, WIUTIOCTPALIUS KHHEMATHYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanue IBUIKEHUI C UCTIOJIH30BAHUEM TIPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3yX€e U B pa3peKeHHOM ITPOCTPAHCTRBE.

Habnronenue aBuxeHus: Tena, OPOMIEHHOTO TOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHus CBOOOIHOTO MaIeHusI.

Hamnpasnenue CKOpOCTH IPU IBUKEHUU IO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, rabopamopmvie pabomol

N3ydeHne HEpAaBHOMEPHOTO ABUKEHHS C LEIBIO ONPEIEICHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOLICHHS MEXKIY NyTSIMH, NPOMACHHBIMHA TEJIOM 3a
NOCJIENOBATENbHBIE pPAaBHBIE MPOMEKYTKHM BpPEMEHU MPH PABHOYCKOPEHHOM
JNBWKEHUU C HAYAJIIBHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne IBUKEHUS ApUKa B BA3KOW HKUIKOCTH.

N3yuyenue nBr>xkeHus Tena, OpOoIIeHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuxa

[Ipuanun  otHocurensHOCcTH  [amunes. Ilepseld  3akoH  HbroToHa.
NHepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [lpunnun cynepnosunnu cui. Bropoit 3akon HeroToHa
JUIS. MAaTEPUANIbHON TOUKHU. TpeTnii 3akoH HbroTOHA 11 MaTepUAIBHBIX TOYEK.

3akoH BcemupHoro TtiaroteHus. Cuma Tsokectu. llepBag kKocmuyeckas
CKOpOCTb.

Cwuita ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunpl Tpenus (mokosi, CkoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuina TpeHusl CKOIBKEHUS U cuiia TpeHus nokod. KoadduimenT tpenus.
Cuita conpoOTUBIIEHUS PU IBUKEHUU TEJIA B KUIKOCTH WUJIU Ta3e.

[ToctynarenbHoe 1 BpalaTeabHOE IBUKEHUE a0COIIOTHO TBEPAOIO TEA.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaileHus. Ilmedo cuibl. YcnoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHu4eckrue yCTpOWCTBA W TMPAKTUYECKOE NPUMEHEHHE: NOAIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuuu.

CpaBHeHUE MacC B3aMMOJICHUCTBYIOIINUX TEJ.

Bropoii 3akoH HerotoHna.

N3mepenue cui.

CnoxeHnue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT AehOpMaIIIH.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHEHUE CHJI TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

Y cioBust paBHOBECHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckui skcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM MIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B NPYXHHE U
pe3MHOBOM 00pa3sIe, oT ux AedopMalum.

HccnenoBanue yCIOBUH paBHOBECHs TBEPAOTO Tella, HMMEIOIIETO0 OCh
BpaIeHusl.

Tema 3. 3akonwvl coxpanenus 6 mexanuke

HmMmyneCc MaTepuallbHOM TOUYKH (Tenla), CHUCTEMBl MAaTepHAIbHBIX TOYCK.

Nmnynbe cUiibl 1 W3MEHEHUE MMITYJIbCa Teja. 3aKOH COXPAaHCHUS HMITYJIbCA.
PeakTnBHOE NBUKEHUE.

PabGora cuibl. MOIITHOCTE CHUJIBL.

Kunernueckass »Hepruss MarepuanbHOW Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOUN YHEPTHUMU.

[loTeHunanbHas DHEPIUsl. [loTeHumanbHas DHEPIHs YIpPYro
nepopMUPOBaHHON  mpyxuHbl. lloTeHuuManbHas HHEprust Teida  BOJIU3H
OBEPXHOCTH 3€MJIN.

[loTennmanbHple W HENOTEHIMalbHble  cuibl.  CBs3pb  pabOTHI
HETOTCHIMAIBHBIX CHJI C MU3MEHEHHEM MEXAHWYECKOW SHEPrUU CUCTEMBI TEIl.
3aKOH COXpAaHEHUS MEXaHUYECKON DHEPTHH.

VYrpyrue u HeyIpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NMPHUMEHEHHE: BOJOMET, KOIED,
MIPY>KUHHBIN MUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE nBMKEHUE.

[lepexoq NOTEHUHUATBLHON SHEPTUN B KWHETUYECKYIO U 0OOPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHne abCONIOTHO HEYNPYroro yAaapa ¢ MOMOUIbIO JIBYX OJMHAKOBBIX
HUTSHBIX MAasATHUKOB.

HccnenoBanue cBsA3M pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW PHEpPruu
TeJa Ha IPUMEPE PACTKEHUS PE3UHOBOIO KI'yTa.

Pa3znen 3. MoJiekyasipHasi Gu3UKa M TEPMOJANHAMHUKA
Tema 1. Ocnosvt MoneKynapHo-KuHemu4eckoil meopuu
OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOW TEOPUM U UX OMNBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxenue. Huddysus. Xapakrep ABUKEHUS WU
B3aUMOJICVCTBUS YaCTHUI[ BellecTBa. MoOJIeIM CTPOCHUS Ta30B, XKUJIKOCTEH H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemecTBa. [ToctosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana temmeparyp
Llenbcus.



Mopens  upeanbHOro rasa. (OCHOBHOE YpaBHEHUE  MOJIEKYJISPHO-
KHMHETUYECKOW TEOpUU HICANbHOro Tra3a. AOCOJIOTHAs TemIeparypa Kak Mepa
CpEHEW KWHETUYECKOM SHEPruM TEIUIOBOTO NBWKEHUs dvactull rasza. lllkama
temneparyp KenbBuna. ['a30Bble 3akoHBI. YpaBHeHne MeHneneeBa—KitanenpoHa.
3akoH /lanbroHa. M3omponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBlieHUE H3OMPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHUYecKue yCTpOHWCTBA M MPAKTHYECKOE NPHUMEHEHHE: TEPMOMETD,
OGapomeTtp.

Jlemoncmpayuu

OneIThI, JOKAa3bIBAIOIINE JUCKPETHOE CTPOCHHME BEUIECTBA, (oTorpaduu
MOJIEKYJI OPraHUYECKUX COECTUHEHUIA.

OnpIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita IlTepHa.

OnbITHI, JIOKA3bIBAIOIINE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICHCTBHSI.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHS HCAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuu sxcnepumenm, nabopamopmwvie pabomol

Onpenenenne Macchl BO3yXa B KJIIACCHOW KOMHATE€ HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATyphl BO3AyXa B HEH.

HccenenoBanne 3aBUCMMOCTH MEXKIY ITApaMETPAMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ochosvl mepmoounamurku

TepMoauHaMuueckass cucTeMa. BHYTpEHHsAs] dHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U cIoco0bl €€ n3MeHeHus. KonnuecTBo TemioTel U pabota. BHyTpeHHs s
DHEpPrusi  OJHOATOMHOTO  MJACAJBHOrO  ra3za. Buael  Temonepenauw:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3JyUYCHHUE. Y IEJIbHASI TETUIOEMKOCTh BEILECTBA.
KonnuecTBo TemIOThI pH TeIIoNepeaye.

[Tonsitue 006 aamabatHoM mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHnre TepBOTO 3aKOHA TEPMOJMHAMHUKU K wm3omporieccaMm. [ 'paduueckas
UHTEpIpeTanus padboThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpaTuMocTh mpoI11eccoB B IPUPOJIE.

TemnoBble  MamuHbl.  [IpuHIUNBI  AEWCTBUA  TEIUIOBBIX  MAIIMWH.
[IpeoOpazoBanusi sHepruu B TEIUIOBBIX MamuHax. Kosddumuent mnonesHoro
nevctBug TemnoBol mamuHbl. [ukn KapHo u ero kosd@uimeHT mosie3HOro
JEUCTBUA. DKOJIOTHYECKHUE MPOOJIEMBI TEIIOAHEPTETUKH.



TexHudecknue yCTpOHMCTBA W MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOIMIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

M3mMeHeHre BHYTPEHHEH SHEpPruu Tejla MpPH COBEPIICHWU paOOThI: BBUIET
MpoOKM W3 OYTBUIKK TOJA JCHCTBHEM CKAaTOTO BO3Ayxa, HarpeBaHue s¢dupa B
JATyHHOU TpyOKe mMyTEM TpeHUs (BUICOEMOHCTPAIINS ).

N3meHeHne BHYTpEHHEN SHEPTHUH (TEeMIEPATypPhl) Tela P TeIuionepeiaye.

OnpIT 1Mo anauabaTHOMY pACHIMPEHHI0 BO3JayXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATENSE BHYTPEHHETO CTOpaHusl, PEaKTUBHOTO
JIBUTATEIIS.

Yuenuuecxuii sxcnepumenm, nabopamophvie pabomol

N3mepeHne ynenbHON TEIIOEMKOCTH.

Tema 3. Azcpecammnvie cocmosanusn eewecmea. Dazoewvie nepexoonvl

[TapooOpa3oBanue u KoHjeHcanus. Vcrnapenue u kuneHue. AOGCONMIOTHAS |
OTHOCHUTEJIbHAA BJIAXKHOCTh BO3Ayxa. HachblllleHHBI map. YaenbHas TeIoTa
napooOpazoBaHus. 3aBUCUMOCTb TEMITEPATypPhl KUTICHUS OT JABJICHMUSI.

TBépnoe Teno. Kpucramimueckue u amop@Hsie Teaa. AHM3O0TPOIUS CBOMCTB
kpuctaiioB. JXunkue xpucrtamisl. CoBpeMeHHble Marepuanbl. [lmaBineHue u
KpUCTaJUIU3alus. Y IeabHasl TeroTa miasienus. Cyonumanus.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue YyCTpPONCTBA W NPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJYyUYCHHUS COBPEMEHHBIX MaTEpHUasoB, B
TOM YHCJIE HAaHOMATEPHUAJIOB, 1 HAHOTEXHOJOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MaPOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUU.

Crioco0bl U3MEPEHHUS BIAKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpauus KpUCTaioB.

Yuenuuecxuii akcnepumenm, 1abopamopmsie pabomoi

N3MepeHne 0OTHOCUTENIBHOM BIIaXKHOCTH BO3/1yXa.

Paznen 4. DiekTpoaAuHaAMHUKA
Tema 1. Inekmpocmamuka
OJIeKTpU3alMs TeJl. OJJNEKTpUYeCKud 3apsa. JIBa BHIa SIEKTPUYECKHUX
3apsaaoB. [IpOBOAHMKM, NUANEKTPUKU U MOJYNPOBOJHUKU. 3aKOH COXpaHEHMs
AJIEKTPUYECKOTO 3aps/a.
B3zaumopeiictBue 3apa10B. 3akoH KyiioHa. TodeuyHBbIi 2IEKTpHUUECKUI 3apsl.
Onextpuyeckoe nojie. Hanpsx€HHOCTH anekTprudeckoro mosst. [TpuHnun



CYyHEPHO3ULHNH ANEKTPUYECKUX Moiel. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOTrO
TIOJISL.

PaGora cun  anexkrpoctatnueckoro  mnons.  [lorennuman.  PasHocTthb
NOTEHUUAIOB. [IpOBOOHUMKM W JUANEKTPUKU B DIEKTPOCTATHYECKOM IIOJIE.
JlusnexkTpuyeckasi MpOHUIIAEMOCTb.

OnekTpoémkocTb. KonaeHcarop. D1eKTPOEMKOCTh TIIOCKOTO KOHJEHCATOPa.
DHeprusi 3apsiKEHHOT0 KOHIEHCATOopA.

TexHuyeckue yCTpoWCTBA M NPAKTHUYECKOE IPUMEHEHHE: BJIEKTPOCKOIL,
ANEKTPOMETP, AJIEKTPOCTATUYECKasl 3alluTa, 3a3€MJICHHE DSJIEKTPONpHOOpOB,
KOHJICHCATOpP, KOMUPOBAIIbHBIN aIapar, CTPyHHbINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoeiicTBUE Ha3EKTPU30BAHHBIX TE.

DJIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TE.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3amuTa.

JIMPAEKTPUKH B 3JIEKTPOCTATUUECKOM MOJIE.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUIOIIaJH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U JIUDJICKTPUYECKON MPOHUIIAEMOCTH.

DHeprust 3apsKEHHOT0 KOHASHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

N3mepeHune 31eKTPOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosnnbsiit 31ekmpuueckuii mox. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUIT TOK. YCJOBUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKAa.
Nctounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpspxkenue. 3akon Oma [u1s1 yyacTKa LEMH.

DJIEKTPUYECKOE COMNPOTUBJIEHUE. YEIBbHOE CONPOTHUBJIICHUE BEIIECTBA.
[TocnenoBaTrenbHOE, MAPAILIETBHOE, CMENIAHHOE COCAMHEHUE MPOBOTHUKOB.

PaGora oanektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AIEKTPUUYECKOTO TOKA.

DJIIEKTPOJIBUKYIIAsl CUjla U BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA TOKA.
3akoH Oma Ji71s1 TOJTHOM (3aMKHYTOM ) AieKTpruyeckoi nenu. KopoTtkoe 3aMbIKaHuE.

DONeKTpOHHAasT  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTD
CONPOTUBJICHUSI METALJIOB OT TemIiepaTypbl. CBEpXMIpPOBOIUMOCTb.

OnexkTpudecKuii TOK B Bakyyme. CBONCTBA 3JEKTPOHHBIX ITyYKOB.

[TonynpOBOTHUKHY. CoOcTBeHHas u puMecHast MIPOBOJIUMOCTD
noJIynpoBoHUKOB. CBoiicTBa p—N-niepexoza. [1oaynpoBoaHUKOBBIE TPUOOPHI.

OJIEKTPUYECKH TOK B  pacTBopax M  pacIulaBaX  JJIEKTPOJIMUTOB.
DIIEKTPOJIUTAYECKAS JUCCOIUALIUS. DIEKTPOJIH3.



DnekTpuyeckuii TOK B razax. CaMOCTOATENbHBIH W HECAMOCTOSITEIbHBIN
paspsa. Monunus. [1nazma.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: aMIIepMETp,
BOJILTMETpP, PEOCTaT, HCTOYHUKUA TOKA, OJIEKTPOHArpeBaTeibHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTHUBIICHHUS, BAKYYMHBIN JTHO/,
TEPMHCTOPHI B (POTOPE3UCTOPHI, MOTYTPOBOTHUKOBBIN U0/, TaTbBAaHHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HAPSHKEHMUS.

3aBUCUMOCTH CONPOTUBJICHUS IUIUHIAPUUECKUX TPOBOJHUKOB OT JIHHBI,
IJIOLIAM TIOTIEPEYHOr0 CEYEHUS U MaTepuaa.

CMeliaHHOe COeTMHEHNE TPOBOJHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABMXKYIIEH cwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTB BO31yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD JUO/A.

Yyenuueckuii sxcnepumenm, nabopamopHwie pabomol

M3y4yeHue CMEMIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHUKA TOKAa U €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue anexkTposusa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 10 kiacce OCyIIECTBISETCA C
Y4ETOM COJEPIKATENBHBIX MEXIPEIAMETHBIX CBSI3€M C KypcamMu MaTe€MaTHKH,
OMONOTHUH, XUMUH, TeoTpaduu ¥ TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C W3YYEHHEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJICHUE, HAy4YHBIH (akT, Tunore3a, (u3nyeckas BeIWYMHA, 3aKOH,
TEopusl, HAOIIOACHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pellleHWEe CUCTEMbl ypaBHEHUM, JIMHEWHas QyHKIuS,
napabona, runepOosa, ux rpadUKd U CBOWCTBA, TPUTOHOMETpUUYECKHUE (YHKIIUU:
CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIIMHA Ha OCU KOOPAUHAT, CJI0KEHHE BEKTOPOB.

buonocusn: mexanmdyeckoe ABWIKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUBI TEIUIONEpPEIayy, TEIJIOBOE PABHOBECHE),
AIEKTPUYECKUE SIBJICHUS B KUBOI IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPJBIX T, )KUJIKOCTEH U



ra3oB, JJIGKTPUUYECKHE CBOWMCTBA METAJIOB, JJIEKTPOJMTHYECKAS JAUCCOLMALUSA,
rajbBaHHKaA.

I'eoepaghus: BAaXXHOCTH BO3IyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHe JBUKEHUN C HMCIOJIb30BAaHUEM MEXAHU3MOB,
Y4€T TpEHUsT B TEXHHUKE, MOIIIUITHUKU, HUCIIOIb30BAHUE 3aKOHA COXpPAaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JPYrHe), JABUTATENb BHYTPEHHETO
cropanusi, maponasi TypOuHa, OBITOBOM XOJIOAWJIBHUK, KOHIUIIMOHED, TEXHOJIOTUN
MOJIYYEHHUS] COBPEMEHHBIX MaTepuajoB, B TOM 4YHUCIE HAHOMATEepUaJIOB, U
HAaHOTEXHOJIOTUH, 3JEKTPOCTaTHYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTpYHHBIH PUHTED, AJIEKTPOHArpeBaTEIbHbBIC npuodopkI,
AJIIEKTPOOCBETUTEbHBIE MPUOOPHI, TaJbBAHUKA.

11 KJIACC

Pasnen 4. DiieKTpOAUHAMHUKA

Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKYUA

[locTossHHBIE ~ MarHWTHL.  B3anMoneWcTBME  TMOCTOSHHBIX  MAarHUTOB.
MaruntHoe mnone. Bektop MarHuTHOM WHAYKOMH. [IpuHIMN cynepno3nnnu
MAarHATHBIX NOJIeW. JIMHUM MarHWTHOM WHAYKUMH. KapTWHA JWHWNA MarHUTHOU
UHAYKIUY T0JIS TOCTOSIHHBIX MarHUTOB.

MarnutHOoE 10JIE TPOBOJHMKA € TOKOM. KapTwmHa JHMHUNW WHIYKIUA
MAarHATHOTO TIOJISI JUIMHHOTO MPSMOrO IPOBOAHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MMPOBOAHUKA, KATYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuna AMnepa, €€ MOIyJIb U HalpaBJICHUE.

Cuna Jlopenua, €€ MOayJb M HalIpaBJICHUE. [[BUKEHHE 3apsKEHHON YaCTHUIIbI
B OJIHOPOJTHOM MarHuTHOM mosie. PaboTa cuiiel Jlopenua.

SBeHne AneKTpOMarHuTHOM MHAYKIMU. [IOTOK BEKTOpa MarHUTHOM
MHAYKUUU. OJIEKTPOABWKYINAS CHJIAa HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOW
nHaykuuu apanes.

BuxpeBoe nsnekTpudeckoe moJie. OJEKTPOABIKYILAS CUla HHAYKIIMU B
IPOBOJHUKE, IBWKYILEMCS MOCTYIATENIBHO B OJJHOPOIHOM MATHUTHOM MOJIE.

[IpaBuno Jlenua.

NHOyKTUBHOCTh. SIBIEHME CAMOMHIYKIMHU. OJIEKTPOABWXKYILAs  CHUJA
CaMOWHIYKIINH.

DHeprusi MarHUTHOTO TOJIS1 KATYIIKU C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHudeckue yCTpOWCTBA M IPAKTHUYECKOE IPUMEHEHHE: ITOCTOSIHHBIC
MarHuThl, 3JIEKTPOMATHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIM 3JIEMEHTAPHBIX
YaCTHUL, MHAYKIIMOHHAS 1E€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIMHUY MHYKIIMA MAarHUTHOTO TIOJISI.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JewnctBue cuibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBjieHUE PIIEKTPOMArHUTHOW MHIYKITUU.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBIXKYIIEH CUIIbI UHAYKIIUU OT CKOPOCTH U3MEHEHUS
MarHUuTHOTO ITOTOKA.

SIBneHne CaMOMHAYKIIUH.

Yuenuuecxuii akcnepumenm, nabopamopmvie pabomol

N3ydyeHrne MarHuTHOTO TMOJISL KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

UccnenoBanue aBICHUA 3JICKTPOMAarHUTHOW UHTYKIIHH.

Pa3nen 5. Koste6anust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHule Koiedanus

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJICOAHUS.
IMapmonuueckue kosnebanus. Ilepuona, yacrora, ammautyga v ¢asza koseOaHUi.
[IpyxvHHBIN MaATHUK. MaTeMaTU4eCKUN MasATHUK. YPAaBHEHUE TAPMOHUYECKUX
kosebanuii. [IpeBparieHue sHepruy Npyu TApMOHUYECKUX KOJTeOaHUSIX.

Konebarenbubiii KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUST B
UJIeaIbHOM KOJIEOATeIbHOM KOHTYpe. AHAJOTUS MEXKIYy MEXaHUYEeCKUMU U
ANEKTPOMATHUTHBIMU KoyieOanusmMu. Popmyna Tomcona. 3aKOH COXpaHEHUS
SHEPTUU B UJICATHHOM K0JIe0AaTEeILHOM KOHTYPE.

[IpencraBienne o 3aTyxaronmx KoJieOaHUSX. BBIHYKIEHHbIE MEXaHUUECKHE
KoJjebanus. Pezonanc. BeIHYXIeHHbBIE 3JIEKTPOMAarHuTHBIE KOJIeOaHus.

[lepemenHblii TOK. CHHYCOMAQIBHBI NEPEMEHHBIA TOK. MONIHOCTH
MIEPEMEHHOT0 TOKA. AMIUIMTYJHOEC W JCHUCTBYIOIIEE 3HAYEHUE CHJIbI TOKa M
HaIpsHKEHUSL.

Tpancdopmarop. [IpousBoacTBo, mepegada u MOTPeOICHUE IECKTPUICCKOM
SHEPTrUuM. JKOJOTUUECKUE PUCKU TPHU MPOU3BOJCTBE AJIEKTpPo3HEpPruu. Kynbrypa
WCTIOJIb30BAHUS 3JICKTPOIHEPTUU B TOBCEIHEBHOM JKU3HM.

TexHuueckue yCTpOMCTBA U IIPAKTUYECKOE NPUMEHEHUE: JJIEKTPUYECKUHI
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, IMHUM 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre nmapaMeTpoB KoJeOATENbHON CUCTEMBI (MPY>KUHHBIA WU
MaTEMaTUYECKUNA MASTHHUK).



Hab6nronenue 3aTyxaromux KoieOaHui.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

Hab6mronenue pe3onanca.

CB0oOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSXKEHUSI OT BPEMEHU) st
AJEKTPOMArHUTHBIX KOJICOaAHUMN.

Pe3oHaHc mnpu MOCIIENOBATENBHOM COEAUHEHHHM PE3UCTOPA, KaTyIIKU
WHIYKTUBHOCTHU U KOHJEHCATOPA.

Moenb TMHUM 3IEKTPOIIEpeaadu.

Yuenuueckuu sxcnepumenm, 1abopamopmvie pabomol

HccnenoBanue 3aBUCMMOCTH TIEPHOJa MaJIbIX KoJieOaHUM rpy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl rpy3a.

HccnenoBanne NEepeMEHHOIO TOKa B LENM W3 IIOCIEAOBATEIBHO
COEIMHEHHBIX KOHJICHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbBLE 60THbL

MexaHnnueckue BOJHBI, yciaoBus pacrpocTpanHeHus. Ilepuon. CkopocThb
pacnpocTpaHeHuss W JJMHA BOJIHBL. [lomepeuHble W  NOpPOJOJIBHBIE BOJIHBL
WNurtepdepenius u nudpaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexktpomarautHoin BoiHe. CBOMCTBa
AIIEKTPOMATHUTHBIX BOJIH: OTPa)K€HWE, MPEJIOMIICHUE, MOJspu3anus, AUPpaKius,
unTepdepenus. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[ITkana 3MeKTPOMArHUTHBIX BOJIH. [[prMeEHEHHE 3JIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI pagIUOCBSI3U U TeNeBUACHUA. Panromokanus.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH Cpeibl.

TexHn4ecknue YCTpOWCTBA Y IPAKTUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBAsl JUArHOCTHMKA B TEXHUKE W MEIMLIMHE, pajaap,
paauonpuEéMHHUK, TEIEBU30p, aHTeHHa, TesiedoH, CBY-meus.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpPOCTPAHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Konebmromeecs Teo Kak ICTOYHUK 3BYKA.

HaOmronenue otpaykeHus U IpeJIOMIICHUs] MEXaHUYECKUX BOJIH.

HaGmonenune uatepdepeHunn U 1uppakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaOnronenue cBsi3u rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOH U
4acTOTOM KOJeOaHUH.



HccnenoBanre  CBOWCTB  AJEKTPOMArHWTHBIX — BOJIH: OTPAKEHHUE,
nperioMIIeHuE, MoNsgpu3anus, Audpakuns, uaTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonmHENHHOE pacnpoCTpaHEHHE CBETa B
OAHOPOHOM cpeae. JIyu cBeTa. ToueUHbIN UCTOYHHK CBETA.

OtpaxkeHue cBera. 3aKOHbI oTpaxkeHus cBeTa. [locTpoeHne n300pakeHul B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI NPEJIOMIICHUS CBEeTa. AOCOTIOTHBIN MOKA3aTENb
npenomneHus. llomHoe BHyTpeHHee oTpakeHue. l[IpenenbHbId yroja IOJIHOTO
BHYTPEHHETO OTPaKECHHUSI.

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

Cobuparonie u paccewBarolive JMH3bl. ToHKas JuH3a. @DOKyCHOE
paccTosiHUE W ONTHYEecKas cuiia TOHKoW JMH3bL. [locTpoeHune u300pakeHuill B
coOMparolMX U paccerBaOIIUX JinH3aX. DopMyiia TOHKON JIMH3BL. Y BEIUYEHHUE,
JABAEMOE JINH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUYECKON ONITHUKHU.

BonnoBass ontuka. Wurtepdepenmuss cBera. KorepeHTHbIE HMCTOUHMKHU.
VYcaoBusi HaOMOAEHUS MAKCUMyMOB M MHHUMYMOB B HMHTEp(EpEeHIIHMOHHOM
KapTHHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxuus cBeta. JudpakinuonHas pemeéTka. YcioBue HaOMOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpM  TMAaJ€HUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHUYecKue YCTPOMCTBA M MPAKTUUECKOE NPHUMEHEHHWE: OYKH, JIyna,
(doToamnmapaT, NPOEKIMOHHBIMA armapaT, MHUKPOCKOIN, TEJIECKOIN, BOJOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJIAPOU.

Jlemoncmpayuu

[IpsiMONMHEHOE pacnpoCTpaHEHUE, OTPAKEHUE M TMPEIOMIICHHE CBETa.
OnTuyeckue mpruodOPHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre cBOMCTB M300paKeHUH B JIMH3AX.

Monenn MUKpOCKOIIa, TEJIECKOMa.

HaOmronenue natepdepeHinm ceera.

HaOmonenue nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Toy4yeHune ciekTpa ¢ MOMOIIBIO TUGPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipu3anuu CBeTa.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol



N3mepenue nokasaresns NpeaoMIIeHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUM B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI cHIeNMAIbHON TEOPUH OTHOCUTEIBLHOCTH

['paHnIBl  IPUMEHUMOCTH  KJlaccnyeckod — MexaHuku.  lloctynatsl
CIEUUAIbHOM TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJUICHHE BPEMEHU U COKpallleHHE
JUTUHBI.

DHEprus U UMITyJIbC PEISATUBACTCKON YaCTUILIBI.

CBs3b MacChl C JHEPrUEH U UMITYJIbCOM PEIIATUBACTCKON YaCTHUIIbl. DHEPTHS
ITOKOS.

Pasznen 7. KBanToBas pu3zuka

Tema 1. Dnemenmut KGAHM OGO ONMUKU

®otonsl. opmyna [Inanka cBsi3u 3HEprur GOTOHA C €r0 YACTOTOU. DHEPrus
Y UMITyJIbC (POTOHA.

OTtkpoiThe U uccaegoBanue poroddpdexra. OnbiThl A. I'. CTosieToBa. 3aKOHBI
dotorddexra. YpaBuenue DunmTeitHa s dhoToddpdexra. «KpacHas rpanuiiar»
dboToaddexra.

Jasnenue ceeta. OnwiThl I1. H. JIebenena.

XHUMHUYeCKOe IEHUCTBUE CBETA.

TexHuyeckue yCTpPOMCTBa M MPaKTHUYECKOE MPUMEHEHUe: (POTODIEMEHT,
dboToMaTUMK, COJTHEUHAs OaTapes, CBETOAUOI.

Jlemoncmpayuu

®oTor(PdeKT Ha YCTAHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeNTHETo (GoToddekra.

CBeToauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuro o -4acTHII.
Ilmanerapuas mogzenbs aroma. Iloctymarsl bopa. M3nyueHwe u mornouieHue
GbOTOHOB mpU Tepexoae aTomMa C OJHOTO YpPOBHS JIHEPruu Ha Apyrou. Bumwl
criekTpoB. CIIEKTp YPOBHEW 3HEPTUMU aTOMa BOJOPOIA.

BosiHoBbIE cBoiicTBa yacTull. Bonnsl ne bpoitnsa. KopnyckynsipHo-BOITHOBOM
IyaJIn3M.

CHNOHTaHHOE U BBIHYKJIEHHOE U3IIyYEHUE.

TexHuyeckue yCTpOHCTBA M IPAKTUYECKOE IPUMEHEHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBBIM KOMIBIOTED.



Llemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue AJIMHBI BOJIHBI JIa3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, nabopamopHwie pabomwl

HaGmroienne TMHeM4aToro crekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTh CTpoeHus sAnapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiTel  Pesepdopna  mo  ompemeneHuto  cocTaBa
paauoakTUBHOTO wu3nydeHus. CBoiictBa anbda-, Oera-, raMma-U3ITy4eHUS.
Binsinue paaAnoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HelTpoHa. Hykionnas mopens sijapa ['eiizenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncio sapa. M30tormsl.

Anb(a-pacnaa. OJEKTPOHHBII M TO3UTPOHHBIM Oera-pacnag. [‘amma-
U3JIydeHue. 3aKOH paguoaKkTUBHOTO pacraja.

DHeprus CBs3M HYKJIOHOB B sifipe. Snepubie cuibl. JledekT Macchl spa.

S nepHbie peakuuu. JleneHue u CUHTES sIEp.

SAnepnsiii peaktop. Tepmosinepubiii cunTe3. [IpoOnemMbl U epCIEKTUBEI
AIEPHON DHEPIETUKH. DKOJIOTUUECKNE ACTIEKTHI AEPHON YSHEPTrETHKHU.

DneMeHTapHble YacTULlbl. OTKPBITUE MO3UTPOHA.

MeTonbl HAOMIOIEHUS U PETUCTPALIUU JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO PU3NUYecKoi KapTUHBI MUPA.

TexHuyeckue yCcTpoWCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, simepHbIii peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomsi

HccnenoBanre TpekoB 4acTHIL (110 TOTOBBIM (poTorpadusim).

Pa3nes 8. DyieMeHTbI AaCTPOHOMUM U ACTPOPUZUKHU

DTarnbl pa3BUTHS aCTpOHOMUH. [[puKiIagHOE U MUPOBO33PEHUYECKOE 3HAUECHUE
aCTPOHOMUM.

Bun 3Bé3anoro Heba. Co3Be3nus, sSipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
IBUKCHHUE.

CoiHeyHas cucTeMa.

Connne. ConHeuHass akTHUBHOCTh. Mcrounuk sHeprum CoJiHIIA U 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTepUCTHUKHU. JlMarpamma «CHEKTpalbHbIA KllacC —
CBETHUMOCTBY». 3BE3IbI TJIABHOM IIOCIIEJOBATCILHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTB» ISl 3BE3/1 IJIaBHOM MOCJIEA0BATEIbHOCTU. BHyTpeHHEE CTpoeHue



3BE31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3BoIonuu CoJHIA U
3BE3/1. DTaIbl )KU3HU 3BE3I.

Muneunbiii I[lyte — Hama I'amaktuka. Ilomoxxenwe m aBwxkenue CoJiHIAa B
lNamaktrke. Tumnbl ramakTuk. PagunoranakTuky U kBa3apbl. YEpHbBIE ABIPHI B AIpAX
TaJaKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa606ma. Pazberanue ranakTuk.
Teopus bonpmioro B3peiBa. PennkroBoe nsiydyeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnble mpo0ieMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCMOJb30BAHUEM KOMITBIOTEPHBIX
PUIOKEHUH /I ONpeIeTICHUs TTOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31s CeBEPHOIro MOIYIIAPHS U IPKUE 3BE3/bI.

Habmronenus B Teneckon Jlynsl, mnaner, Mneunoro IlyTu.

Oo0o01maromiee NOBTOPEHUE

Ponb ¢usuku uW acTpOHOMUUM B OSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIMAJIBHON M ATUYECKOM cdhepax AesITeIIbHOCTH YeIOBEKa, pOJib U MECTO (PU3UKH
Y ACTPOHOMHH B COBPEMEHHON HAay4YHOW KapTHUHE MUpPA, POJIb PU3NYECKON TEOPHUU
B (opmupoBaHUM TpeAcCTaBiICHUM O (GUBUYECKOW KapTHUHE MHUpPa, MECTO
bu3UYECKON KapTUHBI MHUpPa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJIEHUM O TIPUPOJIE.

MexnpeaMeTHbIe CBSA3H

N3yuenne kypca pusuku 6a30Boro ypoBHs B 11 Kjacce OCyIIECTBISETCS C
YYETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMH MATEMATHUKH,
OMONOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meocnpeomemuvie nowsimusi, CBSI3aHHBIE C M3YUYCHHEM METOOB HAYYHOTO
MO3HAHUWA: SIBJIEHWE, Hay4HbId (akT, TUMOTEe3a, (u3nyuecKas BEJIWYMHA, 3aKOH,
Teopusi, HAOTIOCHUE, SKCTIEPUMEHT, MOJICIIUPOBAHNE, MOJIEITb, H3MEPEHUE.

Mamemamuxa: pemieHHWE CHUCTEMbl YpAaBHEHUW, TPUTOHOMETPUUECKUE
(GYHKIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPHI M MX IMPOCKIHUH HA OCH KOOPJHUHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJHBIC DJIEMEHTAPHBIX (YHKIWN, MPU3HAKKA TOM00USI TPEYrOJIbHUKOB,
ompeIesICHHE TUIOMAAU TUIOCKUX GUryp u oobémMa Ted.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW MpUPOJAE, KOJeOATEIbHBIC
JIBUKEHUS B )KUBOM MPUPOJE, ONITHYECKUE SBJICHUSA B JKMBOU IPUPOJIE, IEUCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTALUIMYECKAST CTPYKTypa TBEPIBIX
T€d, MEXaHWU3Mbl O0Opa30BaHUS KPUCTAIMYECKON PpEIIETKH, CIEKTPaJbHBIM
aHanus.



l'eocpagpua: MarHuTHbBIE TIOJKOCA 3€MJIM, 3aJ€KU MarHUTHBIX pYI,
doToCchEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3AHIE 3EMIICTPSICCHHIM.

Texnonocus: JIMHAMA BJEKTpPONEpeNad, TIEHEpaTop IEPEMEHHOTO TOKa,
ANIEKTPOJBUraTENb, WHIAYKLIMOHHAS I€Yb, pajxap, PaavuoONpUEMHUK, TEIEBU30D,
anTenHa, tenedon, CBY-meub, MpOEKIMOHHBIN ammapar, BOJIOKOHHAs ONTHKA,
CoJTHEuHas Oarapesi.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «@Du3nka» Ha YpPOBHE CpeIHEro oOIlero
oOpazoBanusi (0a30BbIIl YPOBEHB) MOJDKHO OOCCIICUUTHh JOCTIKCHHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaATEIbHBIX PE3YIbTATOB.

JINMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yJbTaThl OCBOEHUS y4eOHOTro npeaMera « Ou3nkay JOJKHBI
OTpaxkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaloIIMXCA PYKOBOJCTBOBATHCA
c(hOpMUPOBAHHOW BHYTPEHHEH TNO3UIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIUPEHUE KU3ZHEHHOTO
ONbITA U OMBITA AEATEIBHOCTH B MPOILECCE PEATN3ALUA OCHOBHBIX HAMPABICHUIN
BOCIIUTATEIBHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa;ka1aHCcKOro BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTH IPAXKIAHCKOM MO3UIIMK 00YUYAIOIIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIECTBA;

OPUHATUHE  TPAIUIMOHHBIX  OOIIEUETIOBEUYECKUX  T'YMAaHHCTHUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JIE€ATEIBHOCTh B MHTEPECAX TI'PaXKIAHCKOIO
00111ecTBa, y4aCTBOBATh B CAaMOYIIPABIICHUH B 00pa30BaTEIbHON OpraHu3allii;

YMEHHE B3aUMOJICMCTBOBATH C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBUHU C
uX QYHKIUSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOUN U BOJIOHTEPCKOU JI€ITENBHOCTH;

2) IATPHOTHYECKOT0 BOCTIMTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUNCKOM TPaKIaHCKOH HUJICHTUYHOCTH,
MaTpUOTU3MA;

IIEHHOCTHOE OTHOIIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOI'O CO3HAHUSI, STUUECKOTO TTOBEICHUSI;

CIIOCOOHOCTh OIICHMBATh CHUTYAllUI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIEC B
NEeATEIbHOCTU YYEHOI0;

OCO3HAHUE JTUYHOTO BKJIa/ia B MOCTPOECHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyuiero Gu3ndyeckoil Hayke;

5) TpyA0BOro BOCIIHTAHUSI:



UHTEpPEC K pa3IMuHbIM cdepaM NpodeccHOHaTbHON NeSITeIbHOCTH, B TOM
YHCIIE CBA3AHHBIM C (PU3UKON M TEXHUKOM, yMEHHE COBEPILIATh OCO3HAHHBINA BBIOOD
Oynymier mpogecCuu 1 peaan30BbIBaTh COOCTBCHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTBh ¥ CIIOCOOHOCTHh K OOpPa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCTH
(GU3UKN HA TIPOTSKEHUN BCEH KU3HH,

6) 7K0JI0rHYecKOro BOCHUTAHMA:

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYPHl, OCO3HAHHE TJI00AIBHOTO
XapakTepa KOJOTUYECKUX MPOoOIeMm;

IJJAHUPOBAHUE U OCYIIECTBIICHHUE ICUCTBUI B OKPYXAIOIIEH Cpelie Ha OCHOBE
3HAHMS LEJEed YCTOWYUBOTIO PA3BUTHA YEIIOBEYECTBA,;

pacHIMpEeHUEe OIbITa JEATETbHOCTH SKOJOTMYECKOM HANpaBIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 110 PU3UKE;

7) HEeHHOCTH HAYYHOTO MO3HAHMSA:

C()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHME LIEHHOCTHM HAYYHOW JEATENbHOCTH, TOTOBHOCTH B IIpOLIECCE
M3y4eHus: (PU3MKM  OCYLIECTBIATH MPOEKTHYID M HMCCIEI0BATEIbCKYIO
NeATENbHOCTh MHAMBUIYAIBHO U B TPYyIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS
ba3oBble Jlornuyeckue aelcTBUA:
CaMOCTOSITETLHO  (OPMyNMpOBaTH W aKTyaJlU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeAesATh LU ASATEIHbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTH KECHHS,
BBISBJISITh 3aKOHOMEPHOCTH M TMPOTHUBOPEYUS B  PacCMaTPUBAEMbBIX
(bU3UYECKUX SABICHUSX;
pa3pabaThiBaTh IUTAH PEIIECHUS MPOOJIEMbl ¢ YYETOM aHaIM3a WMEIOIIMXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B IESITEILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
1[EJIsIM, OIIEHHUBATh PUCKHU MOCIEICTBUMN IESITEIHHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH PpabOTy B  YCIOBUSIX  PEAIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,
pa3BUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3ZHEHHBIX MPOOJIEM.
ba3oBble ucciiegoBarTe/IbCKHe JAeiCTBHA.
BJIaJIETh HAYYHOW TEPMHUHOJIOTHEHN, KIIOUEBBIMU MOHATHUSIMUA U METOIAMU
(du3nyecKoil HayKu;



BJIAJ€Th HaBbIKAMU y4€OHO-UCCIIEI0OBATEIHCKON U MPOEKTHON AESTEIbHOCTU
B 00yacTi (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY TTOUCKY
METOJIOB pelieHus 3adad (PU3NYECKOTO COACpP)KaHUS, MPUMEHCHUIO DPa3TMIHBIX
METO/IOB ITO3HAHUS,

BIAJCTh BHUJAMH JEATEIBHOCTH [0 TMOJYYEHHUIO HOBOTO 3HAHHUS, €ro
WHTEPIpPETANHA, TPEOOPa30BAHUI0O W TPUMEHCHHUIO B PA3JIHYHBIX y4eOHBIX
CUTYaIMsIX, B TOM YKCJIE TIPU CO3/IaHUN YUYE€OHBIX MPOEKTOB B 001aCTH (PU3UKHU;

BBISIBIISAITb TIPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyalIM3UpoOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ PEIICHHS, HAXOIUTh apTyMEHTHI JJIA JOKA3aTelhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh TApaMETPhl U KPUTEPUH PEIIICHHUS,

aHANIM3UPOBAaTh TIOJIyYCHHBIE B XOJ€ PEIICHUs] 3aJadd  pPe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATHh U3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh M (OpMyIuMpoBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOU
JESATETLHOCTH, B TOM YHCIIE TIPA U3yUeHUN (HU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh TMEPEHOCUTh 3HaHUS 10 (QU3MKE B MPAKTUYECKYI0 00JIacTh
KU3ZHENIEATECIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC UJCH, MIPEIaraTh OpUTrHHATILHBIC TOAXOIBI U PEIICHHUS,

CTaBUTH IPOOJIEMBI U 3a]1a4H, TOTYCKAIONNE aTbTePHATUBHBIC PECIIICHMUS.

Pabora c undgopmanmeii:

BJIAJICTh HABBIKAMHU TOJYYCHHS HWH(POpMAUHA (PU3UISCKOTO CONMCpIKaHUS W3
MCTOYHMKOB PAa3HBIX THIIOB, CaMOCTOSITEIIBHO OCYIIECTBIATh ITOWCK, aHAJM3,
CHUCTEMAaTH3AINI0 W WHTEPNPETANUi0 WH(POpMAIUK pPa3MHYHBIX BHUIOB U (HOPM
IIPE/ICTaBIICHNUS,

OIICHHBATh JIOCTOBEPHOCTH MH(OPMAITUH;

UCIIOJIB30BaTh  CPENCTBa  HMH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTraHU3AaIIMOHHBIX
3a7a4 ¢ COOJIIOJICHMEM TpeOOBaHUM HSProHOMUKH, TEXHHKH O€30MacHOCTH,
TUTHEHBI, PECYypCcOCOEpex)eHUs, TMPaBOBBIX H JITHYECKUX HOPM, HOPM
nH(}OPMAITMOHHON 0€30MaCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COJACp)KaHUS B Pa3IUYHBIX (dopmaTax ¢
y4éTOM Ha3zHAYCHHUS WH(POpPMAIIUU | TICIICBOM ayIUTOPHUH, BRIOUpAsi ONITHMAIIBHYIO
(dbopMy mpeICTaBICHNS U BU3yaJIn3aIliH.

KoMmyHnkaTHBHBbIE YHMBepPCAIbHbIE YueOHbIe 1eliCTBHUS:
OCYIIECTBISITh OOUICHHME Ha YypoKax (U3UKH U BO  BHE-YPOUHOM
NEeSTENbHOCTH;



pacno3HaBaTh MPEANOCHUIKM  KOHQIUKTHBIX CHUTyalldd M CMSr4arh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO H3JaraTh CBOKO TOYKY 3PEHHUS C HUCIIOJIb30BaHUEM
A3bIKOBBIX CPEJICTB;

MMOHUMAaTh M MCIIOJb30BaTh MPEUMYILIECTBA KOMAaHIHOM M WHIUBUIYaJIbHOU
paboThI;

BBEIOMPATh TEMATHUKy W METOABl COBMECTHBIX JCHCTBHUH C YYETOM OOIIHMX
UHTEPECOB U BO3MOKHOCTEMN KaKJIOTO YJI€HA KOJIJIEKTUBA;

NPUHAMATh LEIM COBMECTHOW  JEATEIbHOCTH, OPraHU30BbIBaTh U
KOOPJMHUPOBATh JEHUCTBUA MO €€ JOCTHUKEHHIO: COCTaBJIATh IUIAH JIEVCTBHM,
pacrpenensiTb pojid ¢ Y4€TOM MHEHMH YYaCTHHKOB, OOCYXKIATh pPE3yJIbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOET0 BKJIAJa M KAXKIOrO0 y4YaCTHHKA KOMaHIbl B
001Ut pe3ysbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

Mpeajaratb HOBBIE NPOEKThI, OLECHUBATH MAEH C IMO3ULUHAH HOBHU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATH ITO3UTUBHOE CTPATETMUYECKOE IIOBEJACHUE B Pa3JIUYHBIX
CUTYaIUIX, TPOSIBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh NMHUITUATUBHBIM.

PeryisiTuBHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATENIbHYIO AESITENbHOCTh B 00JacTH
GU3UKM W aCTPOHOMUH, BBISIBISATH MPOOJEMBI, CTaBUTh U (POpMYIUPOBATH
COOCTBCHHEIC 3a1a4H;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PENIEHUS PACUETHBIX M KAUYECTBEHHBIX
3a/1a4, TUTaH BBIMOJTHEHUS MPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHU;

JIaBaTh OIICHKY HOBBIM CUTYAITUsIM;

pacuMpsTh paMKH y4eOHOTrO MpeJAMETa Ha OCHOBE JIMYHBIX MPEINOYTECHHI;

JienaTh OCO3HAHHBIN BBIOOP, apTyMEHTHUPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 3a peLieHue;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO W TPOSIBICHUIO JPYAUIUMU B 00JacTH
(U3HKHU, MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNIbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiM, BHOCUTh KOPPEKTHUBBI B JIESTEIHHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB IIEJISIM;

BJIAJE€Th  HAaBBIKAMHM  [IO3HABATEIbHOM  pediekcMH Kak  OCO3HaHUSA
COBEpIIAEMbIX JEHCTBUI U MBICIUTEIbHBIX MPOILIECCOB, HX PE3YJIbTATOB H
OCHOBaHHII;



UCITOJIB30BaTh MPUEMBI peIICKCHH JIJIs OIICHKH CHTYaIldd, BEIOOpA BEPHOTO
peIIcHMUS;

YMETh OIIEHUBATh PUCKH M CBOCBPEMCHHO IPHHHMATh PEIICHHS 110 HUX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTHI APYTHMX TPH aHAIW3E pPe3yIbTaToOB
NEATCIIbHOCTH,

MPUHUMATh CeOsl, TOHUMAs CBOM HEAOCTATKH M IOCTOMHCTBA,

NPUHUMATh MOTHBBI W apPTyMEHTHI APYTHUX TIPU aHAIM3E pPe3yIbTaToOB
NEATECIIbHOCTH,

MIPU3HABATh CBOE IIPaBO M MPABO JAPYTHUX Ha OIMIUOKH.

B mpomecce mocTu)eHUs] TUYHOCTHBIX PE3YyJbTaTOB OCBOEHHUS IPOTrpaMMBbI
no ¢Gu3MKEe IS YPOBHS CpPEIAHEro OOIIero oO0pa3oBaHHS y OOyYaroIMuXcs
COBEPIIICHCTBYETCS AMOITMOHAJIbHBIN HUHTEJJICKT, MIPEII0IarafoIui
c(hOpMUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITOCOOHOCTh TOHMMATh CBOE AMOIIMOHAIILHOE
COCTOSIHHE, BUJIETh HAMPABIICHUS Pa3BUTHsI COOCTBEHHOMN 3MOITMOHAIBHOU ChEphI,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIUPOBaHUSI, BKIIOYAIONIET0 CAaMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHUE, CIIOCOOHOCTh aJalTHPOBATHCA K
OMOITMOHAIEHBIM U3MEHECHHUSIM | TIPOSIBIISATH THOKOCTD, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKJIFOYAIOMICH CTPEMIICHUE K JOCTHKCHHUIO IICIH U
yCHexy, ONTHMH3M, WHUIMATUBHOCTb, YMEHHE IEHCTBOBAaTh HCXOJAS M3 CBOUX
BO3MO>KHOCTEH;

AMITATHH, BKJIIOYAIOIIEH CITIOCOOHOCTh IMMOHUMATh YMOIIMOHAIBHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TPH OCYIICCTBICHHH OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy o0yuenuss B 10 kiacce mpeaMmeTHbIE pe3ynibTaTbhl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTb c(POPMHUPOBAHHOCTH y 00YUaIOIIUXCSl YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3MKU B (HOpMHpPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IPAKTUUECKOU AEATEIbHOCTH JIFOJIE;

YUUTHIBATh TPAHUIBl TNPUMEHEHHMS] HU3yUYEHHBIX (PU3UYECKHX MOeINeH:
MaTepuagbHas TOUKa, HHepLUHUaIbHAs CUCTEMa OTCUYETA, aDCONMIOTHO TBEPOE TEIIO,
WJICaJbHBIN Ta3, MOJEIN CTPOEHHUs Ia30B, )KUAKOCTEHW W TBEPIABIX TEJ, TOYCUHBINA
AIIEKTPUYECKUH 3apsi/l IPH pelIeHnr GU3NYECKUX 3a/1a4;



pacrno3HaBaTh (U3NYECKUE SIBICHUS (IIPOLECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETHUYECKOM TEOPUM CTPOCHUS BELIECTBA U
JNEKTPOAUHAMUKHN:  PABHOMEPHOE W  PAaBHOYCKOPEHHOE  NPSIMOJIMHENHOE
IBIKEHUE, CBOOOJHOE MAaJCHHUE TEN, [BH)KEHHE IO OKPYXKHOCTH, WHEpPIUS,
B3auMozeiicTBue Ten, AU Qy3usi, OpOyHOBCKOE IBUKEHUE, CTPOCHHUE KHUJIKOCTEH
U TBEPJBIX TeN, U3MEHEHHE 00bEMa Te MPU HAarpeBaHUU (OXJIaXAEHNUH ), TETNIOBOE
paBHOBECHE, HUCHAPEHHUE, KOHJCHCALUsA, IUIABJICHUE, KPUCTAUIM3aLMs, KUIICHUE,
BJIAJKHOCTb BO3/1yXa, IOBBILICHUE JABJICHUS I'a3a IIPU €ro HarpeBaHUU B 3aKPHITOM
cocylne, CBiA3b MEXAy [apamerpaMu COCTOSHHS Tasa B H30Ipolieccax,
JIEKTpU3aLMs TeJl, B3aUMOIEHCTBUE 3apsI0B;

OIKCHIBATh MEXAHWYECKOE JBUKEHHUE, UCIONb3ysd (PU3NUECKUE BEIUYUHBL:
KOOpAMHATa, IIyTh, IIEPEMEIIECHUE, CKOPOCTh, YCKOpE€HHE, Macca Tela, Cuia,
UMIIYJIBC Te€jla, KHHETUYECKas DHEPIUs, IOTCHIUAJIbHAA DHEPIUsA, MEXaHUYeCKas
paboTa, MexaHM4YecKas MOIIHOCTh; MpPU ONHWCAHUM MPABUIBHO TPAKTOBATh
(U3HUECKUII CMBICT MCHOJIb3YEMbIX BEIMYMH, WX OOO3HAYEHUS U EIAMHMUIIBL,
HaxXoAUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEITUUYHMHY C JAPYTUMU
BEJINYMHAMU;

ONMCBHIBATh H3YyYECHHBIE TEIUIOBBIE CBOWCTBA TEI M TEIUIOBBIE SIBICHUS,
UCIIONb3ysl (DU3UYECKHE BEJIMYMHBL: [JABJIEHUE Tra3za, TEeMIeparypa, CpeIHss
KUHETUYECKasl DHEPrus XaOTUYECKOr0 JIBWIKEHUSA MOJIEKYJ, CpEIHEKBaIpaTUYHas
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOThl, BHYTPEHHssS »Heprus, padoTa rasa,
KOA(pGUIIUMEHT TMOJIE3HOTO JIEHCTBUS TEIUIOBOTO JBUTATENs; IPU ONUCAHUU
MPaBUJIbHO TPAKTOBAaTh (DU3UYECKUU CMBICI HUCHOJIB3YEMbIX BEIMYMH, UX
0003HAUEHUs W E€JUHULBI, HAXOAUTh (POPMYIIbI, CBS3BIBAIOIIME JIAHHYIO
(pu3nYeCcKyo BEIMYUHY C IPYTUMH BEJIUYMHAM;

ONMCBHIBATh U3YYEHHBIEC HIIEKTPUUYECKUE CBOWCTBA BEILIECTBA U DJIEKTPUYECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ysl (PU3UUECKUE BEIMUMHBL: AJIEKTPUUYECKUH 3aps,
JJIEKTPUYECKOE I10J1€, HAPSHKEHHOCTD I0JIs, ITOTEHIUAl, Pa3HOCTh OTCHIIMAJIOB,;
Opy ONHMCAHWM TIPABWIBHO TPAKTOBATh (PU3MUYECKHI CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUYECHMS] M EAMHMIIBI; YKa3biBaTh (DOPMYJIbI, CBSI3BIBAIOIINE
JaHHYIO (PU3UUECKYIO BETUUYUHY C JPYTMMH BETMUMHAMU;

aHaJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCHOJb3Ys (U3NUECKUE
3aKOHBI U NIPUHIMIIBL: 3aKOH BCEMUPHOTO TAroreHus, I, II u III 3akonsl HeroToHa,
3aKOH COXpPaHEHUs MEXAHWYECKOM OHHEPrMH, 3aKOH COXPAaHEHUs HMIIYJIbCa,
IPUHLUIT CYNEPIO3ULMUA CUJI, NPUHLHWI PABHONPABUS HHEPLUUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYISAPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHUS BEIIECTBA, Ia30BbIC
3aKOHBI, CBA3b CpEHEN KMHETUYECKOU HEPTUM TEIUIOBOTO JABUKEHHUS MOJIEKYII C
aOCOIOTHON TeMIlepaTypoM, MEpBbId 3aKOH TEPMOJUHAMMKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO0 3apsna, 3akoH KylloHa, Ipu 3TOM pasinyaTh CIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIpAKEHHE W YCIIOBUSA (IpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMMBI JACHCTBUS MalllMH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyvarh yCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MMOBCEIHEBHOM KM3HH;

BBIMIOJHATh HKCIEPUMEHTHI MO HCCIEAOBAHUIO (U3UYECKUX SBICHUM WU
MPOLIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHHM, MPH STOM
dbopMmynupoBarh TpoOiemMy/3agadyy M TUIOTE3y Y4eOHOTO  AIKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIJIOKEHHOTO OO0OpYyIOBaHUS, MPOBOAUTH OMBIT U
(GbopMyIHpOBaTh BHIBOIBI;

OCYIIIECTBISThH MPSMbIE U KOCBEHHBIE M3MEPEHUsI GU3NUECKUX BEITUYHH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHMsI U HUCIOJIb30BaTh H3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAy  (U3NYECKUMHU  BEIMYMHAMHU  C
WCIIOJIb30BaHNEM TMPSMBIX H3MEPEHHH, MPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY,
(¢uKcHpoBaTh pPe3yibTAThl MOTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIHYMH B
BUJI€ TaOIUILl U TpauKOB, 1€JaTh BHIBOBI 110 pE3yJIbTaTaM UCCIIEJOBAHMS;

co0ro1aTh mpaBuia 0€30MacHOro TpyJa MpHU MPOBEIECHUU HMCCIEAOBAHUN B
pamMkax y4eOHOTO DSKCHEpHUMEHTa, Y4eOHO-MCCIENOBATENbCKOW U MPOEKTHOM
JESTEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pynoBaHUs;

pemaTrh pacuéTHble 3aJadyd C SBHO 3aJaHHOW (PU3NYECKOW MOJIEINbIO,
UCTIOJb3Ysl (PU3HUECKUE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaIM3a YCJIOBHS 3aJauu
BbIOMpATh (PU3NYECKYIO MOJEINb, BBIACHATh (PU3MUECKUE BEIUYHUHBI U (HOPMYJIBL,
HeoOXOoauMBbIC N1 €€ pelIeHHs, MPOBOIUTH PacuéThl U OICHUBATh PEATbHOCTDH
MOJy4YE€HHOTO 3HaueHUs! (PU3NYECKOI BEIMUUHBI;

pelaTh KaueCTBEHHbIE 3aJau: BHICTPAUBATh JIOTUYECKU HEITPOTUBOPEUUBYIO
LENOYKY PacCyX JCHUH C OMOpOoH Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
dbu3uYecKue sIBJICHNUS,

UCTIONB30BaTh  MPH  PEIIEHWH  y4eOHBIX  3aJad  COBpPEMEHHbBIC
MH(GOPMALIMOHHBIE TEXHOJIOTUN IS MOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U TIpEJICTaBIICHUs Y4eOHON M HAyYHO-TIOMYJISIpHOW WH(MOPMAIUH, MOTy4YeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHIECKU aHATTU3UPOBATH MOJIydaeMyr0 HHPOPMAITHIO;

NPUBOIUTH MPUMEPHI BKIIAJa POCCHICKUX U 3apyOeKHBIX yUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOILIECCOB OKPYKAIOIIETO MHpAa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOU >KU3HU
g obecriedeHusi 0€30MacHOCTU MpU OOpaIlleHUuU C MPUOOPAMU U TEXHUYECKUMU



YCTPONCTBAMHU, JIJISi COXPAHEHHUS 370POBbS U COOIIOEHUS HOPM IKOJIOTHYECKOTO
MOBEAECHHUS B OKPYXKAIOLIEH CPEJIE;

paboTathb B TpYIINE C BHIIOJIHEHUEM PA3JIMYHBIX COLMAJIBHBIX POJIEH,
IUTAaHUPOBATh pabOTy TPYMIbI, PalUOHAIBHO paCHpeAcssTh OO0S3aHHOCTH H
IJIAHUPOBATh ACSATEILHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJIEKBATHO OLICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAECMON MTPOOIIEMBI.

K xonmy obyuenuss B 11 kiacce mpeaMeTHBIE pe3ynbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3UKU B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHUHBI MHpA, B PA3BUTHH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTH JIFOACH, LIEJIOCTHOCTh U E€IUHCTBO
¢bu3HUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYCHHBIX (U3MYECKUX MOJIEICH:
TOYEUHBIN AIEKTPUUECKUN 3apsil, JIyd CBETa, TOUCUHbI UCTOUYHHK CBETA, SICPHAS
MOJIeJIb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO f]pa IMpU pPEUICHUU (PU3NYECKHX
3a/1ad;

pacrno3HaBaTh (U3MUYECKHE SIBJICHUS (TPOIECChI) U OOBICHATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAHTOBOM (DU3UKU: AJIEKTPUUECKAsi MPOBOAUMOCTbD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JACUCTBUS TOKA, B3aHMMOJICHCTBHE
MarHuTOB, OJJICKTPOMArHuTHas WHIYKIMS, JEeWCTBUE MAarHUTHOTO TMOJiA Ha
MPOBOAHUK C TOKOM MW JBWXKYIIMKICS 3apsij, AJICKTPOMarHUTHbIC KOJICOaHUs U
BOJIHBI, MPSIMOJIMHENHOE PaCHpOCTPAHEHUE CBETA, OTPAKECHHE, MPEIOMIICHHUE,
uHTeppepeHus, audpakuuss U TOJApU3AIMS  CBETa, JUCHEPCHS CBETa,
dboTornekTpuueckuit 3pdext (potorddekT), cBeTOBOE NAaBICHUE, BOSHUKHOBEHUE
JUHEWYAaTOro CIIEKTpa aroMa BOJOPOAA, €CTECTBEHHAas M HCKYCCTBEHHAas
PaauOaKTUBHOCTB;

OMUCHIBATh M3YUYEHHBIC CBOWMCTBA BEIIECTBA (BJIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  AJEKTPUYECKYI0  MPOBOJUMOCTH  PA3JIMYHBIX  Cpel) W
AJIEKTPOMArHUTHBIC SIBJICHUS (MPOLIECCHI), HMCIOJIB3Ysl (U3NYECKUE BEIUUYUHBI:
ANEKTPUYECKUIM 3apsll, CHUJIa TOKA, AJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
COTIPOTUBJICHUE, PAa3HOCTh MOTEHIIMATIOB, JIEKTPOABMKYIIAs cuiia, paboTa TOKa,
WHIYKIUST MarHUTHOTO mMoJig, cuia Ammnepa, cuia JlopeHua, WHIYKTHUBHOCTh
KaTYIIKH, SHEPTUs AJICKTPUUYECKOTO M MArHUTHOTO TOJIeH, MEepuoJ MU YacToTa
KoieOaHuii B KosieOaTeaTbHOM KOHTYpe, 3aps M Cuila TOKa B Ipoliecce
FapMOHUYECKUX JJEKTPOMArHUTHBIX KoJeOaHUU, (POKYCHOE pacCTOsSHHE W
ONTHYECKasl CHWJIa JIMH3BI, TPU OMUCAHWU TPABWIHHO TPAKTOBATH (PU3MUCCKHIA
CMBICJI HCIIOJB3YEMBIX BEIMYMH, WX OOO3HAUCHUS W CIWHHIIBI, YKa3bIBATh
dopMynbl, CBA3BIBAIOLIME JAHHYIO (PU3UYECKYIO BEIMYMHY C JpYTUMU
BEJINYNHAMU;



ONMKCHIBATh H3YUYEHHBIE KBAHTOBBIE SBJICHUS U TPOLECCHI, HCIONb3Ys
¢u3uUecKrue BEIMYHUHBI: CKOPOCTh DSJCKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
YacTOTa CBETa, YHEPTHUS U UMITYJIbC (POTOHA, IEPUO TIOTypachana, SHEPTus CBSI3U
aTOMHBIX SIEP, TPU OINHUCAHUM TIPABWIBHO TPAKTOBATh (PU3MUECKHH CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAUEHUS W EAMHMIIbI, YKa3biBaTb (OPMYJIBI,
CBA3BIBAIOIME JIaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMHU BEJIMYMHAMU,
BBIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBL

aHAJIM3UPOBaTh (PU3UYECKHE MPOLECCHl U SBICHUS, UCIIONB3YsA (DU3HMUECKHE
3aKOHBI M MPUHIUNBL 3aK0OH OMa, 3aKOHBI TOCTIEI0BATENBHOIO U MapauieIbHOTO
COCIMHEHMSI TPOBOJHMUKOB, 3akoH Jlxoyns—JleHna, 3aKOH 3JIEKTPOMarHUTHOU
UHAYKIIUHU, 3aKOH MPSIMOJUHEHHOTO PacIpOCTpaHEHUSI CBETa, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHeHHE JDiHINTeHHa s pororddekTa,
3aKOH COXpaHEHHsI PHEPTUH, 3aKOH COXPAHEHHUS HMITYJIbCA, 3aKOH COXpaHCHHS
AIIEKTPUIECKOTO 3apsifa, 3aKOH COXpaHEHHUS MacCOBOTO YHcCla, MocTynarsl bopa,
3aKOH PaJIMOAKTHUBHOTO pacnaja, Ipyu 3TOM pa3inyaTh CIIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €ro MaTeMaTU4YeCKO€ BBIPAKEHHE U YCIOBUS (TpaHUIIb, OOJACTH)
MIPUMEHUMOCTH;

OTIpEICIISITh HAIIPaBJICHUE BEKTOPA MHAYKIIMA MAarHUTHOTO TTOJIsI TPOBOTHUKA
C TOKOM, cuiibl AMriepa u cuibl JIopeHia;

CTPOUTh W OIHKCHIBATh HM300paKEHUE, CO3/IaBa€MO€ IIJIOCKHM 3epKalioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCIEAOBAaHUIO0 (U3MUECKUX SBICHUU H
MPOIIECCOB C HCIOJB30BAHMEM TPAMBIX W KOCBEHHBIX H3MEPEHHUU: TMPH STOM
dbopmynupoBath MpoOiemMy/3aady ¢ TUIOTE3y YYEOHOro  SKCIEPUMEHTAa,
coOupaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO O0OpYAOBaHHS, MPOBOIUTH OMNBIT H
(GbopMyIHpOBaTh BHIBOJIBL;

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIE U3MEPEHHS (PU3NUYECKUX BEIUYHH, TIPH
STOM BBIOMpaTh ONTUMAJIBHBIA CIOCOO W3MEPEHUS W HCIIOJIb30BaTh W3BECTHBIC
METO/IbI OLIEHKH ITOTPELIHOCTEN U3MEPEHU;

UCCJIENOBATh 3aBUCUMOCTH (DM3MYECKUX BEIUYMH C  HCIIOJIH30BAHUEM
MPSMBIX HM3MEPEHUN: TPU DTOM KOHCTPYUPOBATh YCTAHOBKY, (DHUKCHUPOBATH
pPEe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DM3UYECKUX BEITUYMH B BHUJE TaOIUIl U
rpaduKoB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM MCCIEIOBAHNUS;

cobJro1aTh MpaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIICIOBAaHUM B
pamMKax y4eOHOTO DKCIEpUMEHTa, Y4eOHO-MCCIENOBATENbCKOW W TMPOEKTHOM
JESTETLHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWUCTB U JIAOOPATOPHOTO
000pyI0BaHU;

pemiath pacu€THble 3aJayd C SBHO 3a/JlaHHOM (pU3MYEecKON MOJEeNblo,
UCIOJNB3YS (PHU3HUECKHE 3aKOHBI U IPUHLIMIIBI, HA OCHOBE aHaJIM3a yCIOBHS 3aa4u



BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIUYMHBI U (POPMYIIHI,
HEO0OXOAMMBIE I €€ PEIIeHHs, MPOBOJUTh PAaCUEThl U OLEHUBATH PEATBHOCTH
MOJIyY€HHOTO 3HAUeHUS (PU3UYECKON BEINYUHBI,

pemaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JJOTHYECKU HENPOTUBOPEUUBYIO
LETIOYKY PACCYKJIECHUM C ONOPOM HA HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(uznyeckue sBICHUS;

UCIOJb30BaTh  IMPU  pPEIIEHUH  ydyeOHBIX  33aJad  COBpPEMEHHbIE
MH(POPMAILIMOHHBIE TEXHOJIOTUHU I MTOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUN
U TPEACTABICHUS yYeOHON M HAYYHO-TIOMYJIAPHOW MH(OPMAaILUU, TOTYyYECHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOJIydaeMyto HHGOPMAIIHUIO;

OOBSCHATh MPUHLMIIBI JEHCTBUS MAallUH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3iuyaTh yCJIOBUS UX O€30MACHOTO MCIOIb30BaHUS B MOBCEAHEBHOM
KU3HU;

IPUBOJUTH IPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOekKHBIX YUEHBIX-(DU3HUKOB B
pa3BUTHE HAayKH, B OOBSICHEHUE MPOLECCOB OKPYKAIOIIETO0 MHUpPA, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUSA MO (PU3MKE B MOBCEIHEBHOW >KU3HU
i obecrieyeHus: 0€30MacHOCTU MPU OOPAILEHUH C MPUOOpPaMH U TEXHUYECKUMU
YCTPOMCTBAMM, IJII COXPAHEHHSI 3I0POBbsSI U COOJIFOIEHHUS] HOPM 3KOJOTHYECKOIrO
MOBEAECHUS B OKPYXKAIOUIEH CPEJIE;

paboTatb B TpYINNE C BBIIOJIHEHUEM PA3JIUYHBIX COLMAJIBHBIX POJIEH,
IUIAaHUPOBaTh pabOTy TIPyNIbl, PALMOHAIBHO PACIPEAEATh OOA3aHHOCTH M
IJIAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYalUAX, al€KBATHO OLICHUBATH
BKJIAJl Ka&yKJJOTO U3 YYACTHUKOB I'PYIIIBI B pEHIEHUE pacCMaTPUBAEMON TPOOIEMBI.
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10 KUIIACC
KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIe
Ne i/m P Konrpoannbie | Ilpakruueckue (uidpp )
MPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O TIO3HAHUS
bubnuorexa [JOK
11 @u3KKa ¥ METOJbl HAYYHOT'O IO3HAHUSA 2 https://m.edsoo.ru/7f41bf72
HWroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6nuorexa [IOK
22 Aumamika ! https://m.edsoo.ru/7f41bf72
bu6nuorexa [IOK
2.3 3aKOHbBI COXPaHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7fA1bf72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' Teopuu https://m.edsoo.ru/7f41bf72
bu6nunorexa [JOK
32 OCHOBBI TepMOAMHAMIKIL 10 L https://m.edso00.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BELIECTBA. 5 bubmuoreka [IOK
' @da30BbIe MEPEXObI https://m.edsoo.ru/7f41bf72
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Hroro no pazueny 24
Paznen 4. JIEKTPOINHAMUKA
bu6nmoreka [IOK

4.1 DUeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
4.2 [TocTossHHBIN 2JIEKTPUYECKUI TOK. TOKH B 12 bubmuorexa [JOK
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11 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabubie | IpakTuueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTsbI
pecypcesbl
Pazgen 1. QJIEKTPOAUHAMMUKA
MarunuTtHoe noje. IJIeKTpOMarHuTHast bubnmnoreka HOK
11 11 1 3
WHYKIUS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
91 MexaHuuyeckue U 3JeKTPOMarHuTHhIE 9 1 bubnmoreka [JOK
' KoneOanus https://m.eds00.ru/7f41c97c
99 MexaHu4eCKHE U JIEKTPOMArHUTHbBIC 5 1 bubnmnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6nuorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBI CTICIIUATBHOM TEOPHUH bubmuorexa [JOK
3.1 4 1
OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
bu6nuoreka [JOK
4.1 i
DIIEMEHTHI KBAHTOBOI OTHKNH 6 https://m.edsoo.ru/7f41c97c
4.2 CrpoeHnue atoma 4 bu6muoreka [{IOK
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4.3

ATtoMHoOE s1po

bub6nmmoreka [IOK
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Hroro no pazgeny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DeMeHTHl aCTPOHOMUH U aCTPO(YU3UKH 7 ﬁ;ﬁ?ﬁﬁig;gﬁ};mlcgk
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