HOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1o ¢u3uke 0a30BOro ypOBHSI Ha YpPOBHE CpPEIHETO OOIIEro
oOpa3oBaHMsl pa3paboTaHa Ha OCHOBE MOJIOXKEHUI M TpeOOBAaHUN K pe3ysibTaTaM
OCBOGHHUSI OCHOBHOM 00pa3oBaTeNIbHOM MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c y4€ToM (eaepaibHOH pabouell MporpaMMbl BOCHUTAHHS U
KOHIIENIIMM TpenoAaBaHust ydyeOHoro mnpenmera «®Pusnka» B 00pa3oBaTEIbHBIX
OpraHU3aAUAX Poccuiickoit Oenepanuu, peaU3yIOIMX OCHOBHEIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

CopmepxaHnue mporpaMmbl 10 (M3MKE HAmpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTuHbl Mupa oOyuaromuxcs 10-11 kmaccoB mnpu
oOyueHuu ux ¢u3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIBHOCTHOTO
noaxona. I[lporpamma mo ¢usuke coorBerctByeT TpeboBanusm OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METANPEIMETHBIM pe3yJbTaTaM
oOy4eHMs, a TaKXK€ YUYUTHIBAET HEOOXOAMMOCTbh PEANTH3ALUU MEXIPEIMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-Hay4YHbIMH YYE€OHbIMU TNpeaMeTramu. B Hel
OTIPE/EISAIOTCA OCHOBHBIE LIETU M3y4ueHUs (U3UKH Ha YPOBHE CPEAHEro OOILEro
oOpa3oBaHUsl, TUIAaHUPYEMbIE PE3YyJIbTaThl OCBOCHMS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTarpeAMETHbIE, TpeAMETHBIE (Ha 0a30BOM YPOBHE).

[TporpaMMma 1o ¢pu3HKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJITATHI OCBOCHMS Kypca (PU3UKU Ha Oa30BOM YPOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YJIbTAThl IO roJiaM 00yUYeHUS;

e cozepkaHue yueOHoro npeamera «dusuka» 1mo rogaM o0y4yeHusl.

®du3rka Kak Hayka o HauOosiee OOIIMX 3aKOHax MPUPOJIbI, BBICTyHas B
KauyecTBe y4eOHOro MpeaMeTa B IIKOJIE€, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUI 00 okpy:xatoniem Mupe. LIIKonbHbII Kypc GU3HKHA — CUCTEMOOOPA3yIOIIHiA
JUI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB U SBJICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuszuyeckoir reorpadueir u acrpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue  (U3MYECKUX 3HAHUW  ONpeAeNseT XapakTep MW pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJYYEHUS HOBBIX MATE€pUAIOB C 3aJaHHbIMM CBOMCTBAMH U JPYTHUX.
W3ydyenne ¢Gu3MKM BHOCUT OCHOBHOHM BKJIaJ B (DOPMHUPOBAHHE ECTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaronuxcs, B (popMuUpoBaHME YMEHUU MPUMEHSTH
HAy4YHbIH METO]I MO3HAHUSA MPU BHIMIOJHEHUN UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHoBy kypca ¢u3WKu jis YpOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOKEH pAX HUACH, KOTOpPbIE MOXXHO paccMaTpUBaThb Kak IPUHLUIIBI €ro
MTOCTPOEHHS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SBIISIETCS JIOTHYECKU
3aBEpUIEHHBIM, OH COACPKHUT MaTepual U3 BCeX pa3/ienoB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIIACCUYECKON, TaK M COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B cooTBeTcTBUM ¢ HeW MarTepuan Kypca (U3UKU
o0beMHEH BOKpYr (¢u3nueckux Teopui. Benmymum B Kypce sBisercs
dbopMHpoBaHUEe MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MAaTe€pUH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. E€ peanuzanus Npeanosiarae€T HCHOJb30BaHUE
TYMaHUTapHOTO TOTEHIMana (U3MUECKON HayKH, OCMBICICHHUE CBSA3H Pa3BUTHUSA
¢u3uKkM Cc pa3BUTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPAaBCTBEHHBIMH U SKOJIOTMUECKUMHU MTPOOJIEMaMHU.

Hoes  npuxnaonoti uanpasnennocmu. Kypc (usuku  npeamnonaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMUYECKHUX M TEXHOJOTHMYECKHMX IPUIIOKECHUN
M3YYEHHBIX TEOPHUI U 3aKOHOB.

Hoes oxonocuzayuu peamuszyeTcss TOCPEICTBOM BBEIEHUS AJIEMEHTOB
COJIEp)KaHus, TMOCBAUIEHHBIX HKOJIOTMYECKUM TMpodjeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHH, a Takke OOCYXKJEHUs
po0JIEM PALIMOHATIBHOTO MPUPOIOIOIB30BAHUS U HKOJIOTMYECKON 0€30M1acHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (DU3UKM Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus SBIAIOTCS (pu3myeckue Teopuu ((PopMuUpoBaHHE MPEACTABICHHUMN O
CTPYKTYpE MOCTPOCHHS (PU3MUECKOU TEOPUH, POJiM (PyHAAMEHTAIbHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX IPEACTaBICHUSAX O MPUPOAE, TI'PAHHUIAX
OPUMEHUMOCTH TEOPUHM, I OINUCAaHUS €CTECTBEHHO-HAYYHBIX SIBJIICHUW U
MIPOIIECCOB).

CuCTeMHO-AeSTENbHOCTHBINM MOAXO0M B Kypce (PU3MKH peanu3yeTcsi Mpexe
BCEro 3a CYET OpPraHM3alUU KCIEPUMEHTAIBHON JEeSTeIbHOCTH O0YyYaroUIXCs.
st 6a3oBoro ypoBHA Kypca (HU3MKM — O3TO UCIOJIb30BAaHUE CHUCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB H JIA0OPATOPHBIX padoT,
KOTOpBIE B Mporpamme no (usuke oObeIMHEHBI B OOIIMNA CIHCOK YYCHUYECKHUX
IpakTUYeCKux padoT. BeifeneHne B yka3aHHOM MepeyHe JabopaTOpHBIX padoT,
IIPOBOJMMBIX JUII KOHTPOJSL M OLEHKH, OCYIIECTBIISIETCS  YYaCTHUKAMHU
o0Opa30BaTeNpHOrO0 IMpolecca HCXOAs U3 OCOOEHHOCTEH IUIAHUPOBAHUS U
ocHalleHust kabuHera @usuku. Ilpu »>TOM obOecrieunBaeTCs OBJAJCHUE
OoOy4aronMMUCs yYMEHUSIMU MPOBOJUTH KOCBEHHBIE HM3MEPEHHS, HCCIEIOBAHUS
3aBUCUMOCTEN (DU3MYECKUX BEJIMYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MIPEIIOKEHHBIX THITOTES.

bonpiioe BHUMaHUE YAENAETCS PELIEHUI0 PACYETHBIX M KAa4eCTBEHHBIX
3anay. Ilpu »TOM U1 pacdy€THBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJa4M C SIBHO
3a/1aHHON (PU3UYECKON MOJIENBIO, TO3BOJISIFOIINE MPUMEHSITh U3yUYECHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasliena Kypca, TaK U MUHTETpUPys 3HAHUS U3
Pa3HBIX pa3aenoB. /[ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3aJaHus Ha
0oOBsCHEHHE TPOTEKaHUsl (U3MYECKUX SBJICHWA W TIPOILECCOB B OKPYKAIOIICH
KU3HH, TpeOyromue BhIOOpa (DU3UYECKON MOAEHIH ISl CUTyallid TPaKTHKO-
OpUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu PI'OC COO k marepuansbHO-
TEXHUYECKOMY OOECHedYeHHI0 ydeOHOTro Tpoliecca 0a30BbIi ypOBEHb Kypca
(GbU3UKN Ha YPOBHE CpEIHEro 00IIero o0pa3oBaHus TOKEH H3ydaThCs B YCIOBUSX
MpeAMETHOT0 KaOuHeTa (M3WKUA WIM B YCIOBUSAX HHTETPUPOBAHHOTO KaOWHETa
PEIMETOB €CTECTBEHHO-HAYYHOro IuKia. B kaOunere (M3MKUA OKHO OBIThH
HEeoOXoIuMoe J1labopaTopHOE OOOpYAOBAaHHME JJIS BBHIMOJHEHUS YKa3aHHBIX B
nporpamMme 1o GuU3NKe YUSHHMUECKUX MPAKTHUYECKUX padOT M JIEMOHCTPAIMOHHOE
o0opyI0BaHuUE.

JleMoHCTpalluOHHOE  00OpyJ0BaHHE (DOPMUPYETCS B COOTBETCTBUU C
MPUHITUTIOM MWHUMAJIBHOM JOCTaTOYHOCTH M  O0OECIeYMBAaEeT TOCTAaHOBKY
NEPEUMCICHHBIX B TMporpaMMe Mo (U3NKE KIIYEBBIX JEMOHCTpaIuil Jyis
UCCJICIOBAHUSI  W3Y4YaeMbIX  SIBIEHUHW H  MPOIIECCOB, OJMIUPHUUECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, X TEXHUYCCKUX MPUMCHCHHM.

JlaGopatopHoe o00OpyJIOBaHHE [JIi YUYEHUYECKUX MPAKTHYECKUX padboT
dbopMupyeTCsS B BUIE TEMAaTHUYECKUX KOMIUICKTOB W OOCCIICUMBACTCS B pacuére
OJTHOTO KOMILJIEKTa Ha JABYX OOydJarommxcs. TeMaTH4ecKue KOMILUICKTHI
71a00paTopHOTO 000PYMOBaHUS JOJKHBI OBITH TIOCTPOSCHBI HAa KOMILICKCHOM
UCIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE ITU(POBHIX JIaA0OpATOPUIA.

OCHOBHBIMH LIETISIMUA U3YYECHUS] GUBUKHU B 00IIIEM 00pa30BaHUM SIBIISTFOTCS:

o (opmMupoBaHue HHTEpeca W CTpEeMJICHUS OOYyYarOUIUXCs K HAYYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HMX HHTEIJICKTYaIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIC TIO3HAHUSA U (POpMUPOBAHUE
WCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SBIICHUSIM;

e (opMupoBaHME HAyYHOTO MHUPOBO33PEHUS KaK pe3yJbTaTa H3yYeHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMeHHH OOBACHITH SBJICHUS C HCIIOJIB30BAaHUEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpencTaBICHUNW O pONHM (PU3MKHU IS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne 3TUX TIeNield 00eCTIeUnBACTCS PEIICHUEM CIEAYIOIHNX 3a1ad B

mpoIiecce u3yueHus Kypca GU3NK1 Ha yPOBHE CPETHETO O0IIeTo 00pa30BaHNUS:



e TmpuOOpeTEeHHEe  CHUCTEMBbl  3HAaHUK 00  0o0mMX  (PUBHMYECKHUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHSsIX, BKJIIOYast MEXaHHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AJIEMEHTHI acTPO(DU3HKHY;

e (dopMHupoBaHWE YMEHHMH TIPUMEHATh TEOPCTHUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHMA B TPUPOJAE U I HPUHATHA
MPAKTHYECKHUX PEIICHHUH B MOBCEAHEBHON KU3HMU;

e OCBOCHHE CIOCOOOB pEIICHUS pa3IUYHBIX 3a1ad C SBHO 3a/JIaHHOM
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOSITENLHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHSIM 33/1a4U;

e TNOHMMAaHHE (U3NYECKUX OCHOB M MPHUHIMIIOB JAECUCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHUE METOJaMH CAMOCTOSITEIFHOTO TUIAHUPOBAHMS W TPOBEACHUS
du3MYECKUX SKCIIEPUMEHTOB, aHAlW3a W HHTEPHpeTanuu HHpopmammu,
OIIpE/IEeNICHUS IOCTOBEPHOCTHU MOJyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH Ui Pa3BUTHUS YMEHUH MPOEKTHO-HCCIIEA0BATEIbCKOM,
TBOPYECKOH /1€ATEIbHOCTH.

Ha wusydenne ¢usuku (06a30BbIiI ypOBEHb) Ha YPOBHE CpPEIHEro OOIEro
obOpazoBanust otBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HeZI€NIO), B
11 xnacce — 68 yacoB (2 yaca B HEZIEIIIO).

[Ipennaraempiii B mporpamMme 1o ¢u3MKE TMepeueHb J1abopaTOpHBIX U
OPAaKTHUECKUX paboOT SIBISIETCA PEKOMEHIOBAHHBIM, YUWUTENb JEJIaeT BBIOOP
MpOBEJCHUS J1a00OpaTOPHBIX pPabOT M OMBITOB C YYE€TOM WHAMBHUIYAIbHBIX
0COOEHHOCTEN 00yUarOIIHUXCS.



COIEPKAHUE OBYYEHUA
10 KJTACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT'O MIO3HAHMS

®usuka — Hayka o npuponae. HayuHble mMeToAbl MO3HAHUS OKPYKAIOILIETO
Mupa. Ponp »skcrnepuMeHTa W TEOPUM B  TPOIECCE IMO3HAHUS IPUPOJIBL.
DKCIIEpUMEHT B (PU3UKE.

MopnenupoBanue (puU3MYECKUX SBJICHUNA M TpolieccoB. HayuyHble TMMOTE3BI.
duznyeckre 3aKOHbl U TEOPUHU. ['paHUIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHLIMI COOTBETCTBUS.

Ponp u Mecto ¢usuku B GOpMHUPOBAHUM COBPEMEHHON HAay4YHOW KapTHHBI
MUpa, B IPAKTUYECKON JEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHajoroBple M HHUQPPOBbIE HU3MEPHUTEIbHbIE MPUOOPHI, KOMITBIOTEPHBIC
JTATYUKU.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuxa

Mexannueckoe nBHXKeHUE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeHsIsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOM TOYKH, MX MPOEKIMU HA OCU CHCTEMBI KOOPAWHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOJMHENHHOE BIKeHue. ['paduku
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUsS, MyTH U MepeMelIeHus
MaTepUalIbHON TOYKH OT BPEMEHH.

CBoboaHOe majieHue. Y CKOpeHHue CBOOOTHOTO ITaJICHHUS.

KpuBoimHetHoe  nBUKeHWE. JIBMKEHHE  MATEpUAIIBHOW  TOYKH IO
OKPYKHOCTH C OCTOSHHOU I10 MOAYJIKO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, TUHEHHAS
ckopocTb. [lepuon n yactora obpamieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHUE: CIUIOMETD,
JBH)KEHUE CHAPSIOB, LIEMTHBIE U PEMEHHBIE TIEpeaadn.

Jlemoncmpayuu

Mogens cucTeMbl OTCYETA, WILTIOCTPAIUS KUHEMATUYECKUX XapaKTePUCTHUK
JIBUKEHUS.

[IpeobpazoBanue IBHKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnionenue aBuxkeHUs Tena, OPOIIEHHOIO MOJ YrioM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJCHHUS.

Hanpagiienue ckopocTu npu JBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEpaBHOMEPHOTO JIBWXKEHHS C LEIBIO ONPEAECIEHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY NYTSIMHU, MPONUACHHBIMU TEJIOM 3a
NOCJEN0BATENbHBIE PABHBIE IPOMEXKYTKM BPEMEHH IMPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuenue NBUXEHUS Tena, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[IpuHimn  otHocutTenbHOcTH  ['aymmmesa.  IlepBeit  3axkoH  HeroToHa.
HNuepuuanbHbie CUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUagbHOUN TOUKU. Tpernit 3akoH HproTOHA 111 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunbl Tpenus (1mokosi, ckoyibkeHus, kadeHus). Cuna tpenus. Cyxoe
TpeHue. Cuina TpeHusl CKOIBKEHUS U cuiia TpeHus nokos. Koaddumument tpenus.
Cuita conpoTUBIIEHUS IPH IBUKEHUU TEJa B AKUJKOCTH WIIN Ta3e.

[TocTynarensHOE U BpanaTeIbHOE ABHKEHUE a0COIOTHO TBEPIOTO TeTa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaumieHus. llnedo cumnbl. YcnoBug
paBHOBECUS TBEPAOTO TEJIA.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: NOAIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHune nHepuu.

CpaBHeHME Macc B3aMMOACHCTBYIOIINX TEN.

Bropoii 3akoH HprotoHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JedopMaliuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABbEME U T1a/ICHUU.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

Y cioBus paBHOBECHS TBEPIOTO Tena. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3yuyenue aBuxkeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanne 3aBUCHMOCTH CUJI YNPYTOCTH, BOZHUKAKOLIUX B MPYXKUHE U
PE3MHOBOM 00pa3iie, OT ux aedopMariuu.

HccnenoBanre yCIOBHM paBHOBECHS TBEPIAOTO TeNd, HMEIOUIETO OCh
BpalICHUSI.

Tema 3. 3akonwl coxpanenus é mexanuke

Nmiynbc MaTepuagbHOM TOUKH (Tea), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NMnynbec cuilbl 1 U3MEHEHUE HUMITyJbCa Tela. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PabGora cuiiel. MOITHOCTH CHJIBL.

Kunernueckass 3Heprus MarepuaibHOW TOYKU. Teopema 00 HM3MEHEHUU
KUHETUYECKOU IHEPTUHU.

[ToTrennmansHas JHEPrus. IloreHunanbHas DHEPIUs YyIpYro
nepopMuUpOBaHHON  mpyxuHbl. lloTeHnManbHas  SHeprus Tedna  BOIU3U
ITOBEPXHOCTHU 3EMIIH.

[loTeHnmanbHple W HENOTEHUHalbHble  cuibl.  CBs3pb  paboOTHI
HETIOTCHIMAIBHBIX CHJI C W3MEHEHHEM MEXAHWUYECKOW DHEPIUU CUCTEMBI TEIl.
3aKOH COXPAaHEHMSI MEXaHUYECKOW SHEPTUH.

VYipyrue u Heynpyrue CTOIKHOBEHHS.

TexHuyecknue yCTpoOMCTBA M NPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOIIED,
MPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoa MOTEHIMATBLHON SHEPTUH B KHHETHYECKYIO U 0OpaTHO.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomsi

N3ydeHne abCONIOTHO HEYNPYroro yAapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAasSTHUKOB.

HccnenoBanue cBsA3u pabOThI CHIIbI C U3BMEHEHHEM MEXaHMYECKON SHEpTruu
TE€Ja Ha IIPUMEPE PACTSIKEHHS PE3UHOBOIO JKI'yTa.

Pa3znen 3. Mosekyasipaasi pusznka U TepMOANHAMUKA
Tema 1. Ocnosvl MOEKYNAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUIECKOU TEOPUHM U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysus. Xapakrep IBUKEHHUS U
B3aUMOJICVCTBUS YaCTHI[ BenlecTBa. MoJenn CTPOSHHUsI Ta30B, >XUIKOCTEH U
TBEPJIBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelei. Macca u
pa3zMepbl MoJiekyil. KonnuectBo BemectBa. [TocTtosinHas ABoraapo.

TennoBoe paBHoBecue. Temreparypa u €€ usmepenue. lllkama remneparyp
Lenbcus.



Mopens  upeanbHOoro rasa. (OCHOBHOE YpaBHEHHUE  MOJIEKYJSPHO-
KMHETUYECKOM TEOpHHM HUJCaTbHOIro rasa. AOCOJIOTHas TeMmmepaTypa Kak Mmepa
CpEIHEW KWHETUYECKOM SHEPruM TEIUIOBOrO JBWKEHMS dacTtul rasza. [llkana
temneparyp KenbBuna. ['a30Bbie 3ak0oHBI. YpaBHeHHEe MenneneeBa—KitanepoHa.
3akoH JlanbroHa. M3ompoueccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mpencTaBieHUE H3OMPOLECCOB: HM30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA W NPAKTHYECKOE MPHUMEHEHHE: TEPMOMETP,
OGapomertp.

Jlemoncmpayuu

OneIThl, AOKAa3bIBAIOIINE JIUCKPETHOE CTPOCHHUE BENIECTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COECINHEHUN.

OmneiThl 0 AU(PGY3UU KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita IITepHa.

OnbITHI, JIOKa3bIBAIOIINE CYLIECTBOBaHHE MEXMOJIEKYJIIPHOTO
B3aUMOJICICTBUYSI.

Monenb, HIUTIOCTpUpYIOIIas IPUPOAY AABICHUS I'a3a HA CTEHKU COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSHUS HJICAIbHOIO Tasa,
U30IIPOLIECCHI.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomsi

Onpenenenne Macchl BO3yXa B KJIIACCHOW KOMHATE Ha OCHOBE M3MEPEHUU
00bEMa KOMHATBHI, IABJICHUS U TEMIIEPATypbl BO3/IyXa B HEW.

HccenenoBanre 3aBUCMMOCTH MEXKy ITAPAMETPAMU COCTOSIHUS PA3PEKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMoanHamMuueckass cucteMa. BHYTpPEHHSSI SHEPrus TEPMOAUHAMUYECKOU
CUCTEMBI U cocoObl €€ n3MeHeHus. KonruectBo TemnoTel U paboTta. BHyTpeHHss
DHEpPrusi  OJHOATOMHOTO  HJEAIBHOrO  ra3a.  Buael  Termuonepenayu:
TEIJIONPOBOJIHOCTh, KOHBEKIIUS, U3JTy4YCHHUE. Y IETIbHAS TEIUIOEMKOCTh BELIECTBA.
KonudecTBO TEMIOTH IpH TEILIONEpEaaye.

[Tonsitue 006 amamabatHoM Tiporecce. [lepBhIli 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHne mEpBOro 3aKOHAa TEPMOJMHAMUKHM K H3ompoueccam. ['padudeckas
UHTEpIpeTanus padoThl rasa.

Btopoit 3akoH TepmoaumHaMukd. HeoOpaTUMOCTh MPOIECCOB B MPUPOJIE.
TermnoBble MamuHbL. [IpUHOMIIBI  JEWCTBUSA TEIUIOBBIX  MAIIMWH.
[IpeoOpa3oBanus HSHEPruM B TEIJIOBBIX MaminHax. KoapduuueHT mone3Horo
nevctBus TemoBor mamwHbl. [{ukn KapHo m ero ko3¢ @duiMeHT Mmoiae3HOTO

JEUCTBUA. DKOJIOTHYECKUE MPOOJIEMbI TETIOAHEPTETUKH.



TexHuueckue yCTpOMCTBA UM MPAKTUYECKOE MPUMEHEHHE: JIBUTATENb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAUIBHUK, KOHIUIIMOHED.

Llemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPIrHHM Teja IPH COBEPIICHUH pPadOTHI: BBUIET
MpoOKM W3 OYTBUIKM TIOJA JCUCTBHEM CXXATOTO BO3/ayXa, HarpeBaHue 3¢gupa B
JATyHHOU TpyOKe MyTEM TpeHUs (BUICOAEMOHCTPAIINS ).

N3MeHeHne BHYTPEHHEHN 3HEpruu (TEMIIepaTyphl) Tea Mpu TEIionepeaaye.

OnpIT 1Mo anauabaTHOMY PpACIHIMPEHHIO BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoit TypOUHBI, TBUTATEIIsI BHYTPEHHETO0 CrOpaHusl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuuecxuii sxcnepumenm, 1abopamopuvle pabonvl

N3mepeHne ynenbHON TEII0EMKOCTH.

Tema 3. Aepezammusie cocmoanusn eewiecmea. Dazosvie nepexoonl

[TapooOpazoBanue u KoHjeHcanud. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTENbHAS BJIAXHOCTh BO3Ayxa. HacelllleHHBIM mnap. YaenbHas TeIioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrammmueckue u aMoppHbie Teaa. AHU3OTPONUS CBOMCTB
kpuctaiioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. [LmaBnenune wu
KpUCTaJUIU3alus. Y ieJibHas TeruioTa miasieHus. Cyoaumanus.

YpaBHeHHE TEMI0BOTO OaaHca.

TexHuyeckrue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTHUU MOJYYCHUSI COBPEMEHHBIX MaTepUajioB, B
TOM YHMCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu noHM>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U MIaBJICHUS KPUCTATHYECKOTO BEIIECTBA.

JlemoHCTpauus KpucTaioB.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomol

N3mepenre OTHOCUTENIBHOM BIAXKHOCTH BO3/IyXa.

Paznen 4. DnekTpoaMHaMuKa
Tema 1. Inekmpocmamuxa
OJIeKTpU3alMs TeN. OJNEKTpUYECKUM 3apsa. /JlBa BuIa DIEKTPUUECKUX
3apsinoB. IIpOBONHMKHK, IWANEKTPUKKA W TOJYNPOBOJHUKU. 3aKOH COXPAaHEHUs
ANEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH KynoHa. TodeuHbI 3JIEKTPpUUECKUN 3apsil.
Onektpuueckoe mnone. HanpsxéHHoOcTh snekTpudeckoro notis. [IpuHnmn



CYyHEPHO3ULNH IIEKTPUUECKUX MOJeH. JIMHNM HanpsyKEHHOCTH SJIEKTPUYECKOTO
TTOJIS.

PaGora cun  anekrpoctatnueckoro  moissa.  [lorenuuman.  PasHocTh
NOTEHUUANOB. [IpOBOAHUKM M JAUDJIEKTPUKH B DJIEKTPOCTATUYECKOM MOJIE.
JnanekTpuyueckas NpOHUIAEMOCTb.

OnekTpoémkocTh. KoHneHcaTop. DIeKTpoEMKOCTh IIOCKOTO0 KOHAEHCATOpa.
DHeprus 3apsHKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpoHWCTBA M NPAKTHUUYECKOE NPHUMEHEHHE: HSIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATUYECKash 3allluTa, 3a3eMJICHUE BJIEKTPONpPUOOPOB,
KOHJICHCATOpP, KOMMUPOBAJIbHBIN aNnapar, CTPyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLIMI IEUCTBUS JIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOIHUKH B SIIEKTPOCTATHYECKOM TIOJIE.

DneKTpocTaTuuecKas 3auTa.

JIA3IIEKTPUKY B 3JIEKTPOCTATUUECKOM ITOJIE.

3aBUCHMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCaTopa OT IUIOIIAIn
MIJIACTUH, PACCTOSIHUS MEXYy HUMHU U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJICHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenue aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiii 31exkmpuueckuit mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUI TOK. YCIJIOBHUSI CYIIECTBOBAHMS DJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [IocTOSTHHBIN TOK.

Hanpspxenue. 3akon Oma 11 yyacTKa [EenH.

DIJIEKTPUYECKOE COMPOTUBICHUE. YIEIbHOE COMPOTUBICHUE BEIIECTBA.
[TocnenoBarenbHOE, MApAIIETBHOE, CMENIAHHOE COCTMHEHNE ITPOBOAHUKOB.

PabGora oamektpuyeckoro Toka. 3akoH JDkxoyms—Jlenma.  MomHOCTB
3JIEKTPUYECKOTO TOKA.

DNEKTpOJBIXKYIIAA CUJIa U BHYTPEHHEE COMPOTUBIICHHE MCTOYHMKA TOKA.
3akon OMa 1st HOJIHOM (3aMKHYTOM) 3JIeKTpruieckoi nenu. KopoTkoe 3aMbIKaHueE.

ONeKTpoHHasi  MPOBOJAUMOCTh  TBEPABIX  METALIOB.  3aBUCUMOCTD
COIPOTHUBJIEHUS METAIIJIOB OT TeMneparypbl. CBEpXITPOBOAUMOCTD.

DnexkTpudecKuii TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKHY. CoOcTBeHHast u MpUMecHast MIPOBOJIUMOCTH
noJIynpoBOoAHUKOB. CBoiicTBa p—N-niepexojia. [1oynpoBoHUKOBBIE TPUOOPHI.

ONEeKTpUYECKUI TOK B pacTBOpax M  paciulaBaXx  AJIEKTPOJIMUTOB.
DJIIEKTPOIUTUYECKAs TUCCOLIAUA. DIEKTPOIIN3.



OnexkTpuyeckuid TOK B raszax. CamMOCTOSATENBHBIM M HECAMOCTOSITEIIBHBIN
paspsa. Monunus. 11na3zma.

TexHU4ecKue yCTPOMCTBA M NPAKTUYECKOE IIPUMEHEHHWE: aMIIepMETp,
BOJITMETP, PpEOCTaT, HCTOYHHUKH TOKa, DJIEKTPOHArpeBareibHble MPUOOPHI,
ANEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONPOTHUBIICHUS, BAKYYMHBIN JTHOJ,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN IUO/, TAIbBAHUKA.

Llemoncmpayuu

M3MepeHne Chiibl TOKA U HalpsHKEHUS.

3aBUCUMOCTh COIPOTUBIICHUS HUIUHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IJIOIIAU TIOTIEPEYHOT0 CEUYEHUS U MaTepuaa.

CMeniaHHOe COeIMHEHUE MPOBOTHUKOB.

[IpsmMoe w3MepeHue dIeKTpoABMKYIIEeH cwibl. KopoTkoe 3amblkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COITPOTUBIICHUSI METAJJIOB OT TEMITEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii pa3psi ¥ IpOBOJAUMOCTb BO3AYXaA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomoi

N3yyeHue CMEIIaHHOr0 COeIMHEHHSI PE3UCTOPOB.

M3mepeHnne 3JIEKTPOABMKYILEH CHIJIBI UCTOYHHKA TOKAa M €r0 BHYTPEHHEIO
COIPOTHBIICHUS.

HaOmronenue snexkrposnsa.

MexnpeaMeTHbIe CBA3M

N3yuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce OCyIIECTBISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTUKH,
OMOJIOTHUH, XUMUH, TreoTrpaduu U TEXHOJIOTHUH.

Mesicnpeomemnuvle nousimusi, CBSI3aHHbIE C HW3YYEHMEM METOJOB HAay4YHOI'O
MO3HAHUS: SIBJICHUE, HAy4YHbIH (pakT, rumoresa, (u3nMyeckas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, SKCIEPUMEHT, MOJIEJINPOBAHUE, MOJIEb, U3MEPEHHE.

Mamemamuxka: pelieHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runepOosia, ux rpauku U CBOMCTBA, TPUTOHOMETpUYECKHUE (YHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJAUHAT, CII0KEHUE BEKTOPOB.

bBuonocus: mexannyeckoe ABMXKEHUE B KUBOW mpupoje, aAuddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BHUbI TEIIONEPENayH, TEIJIOBOE PaBHOBECHE),
AIEKTPUUECKUE SIBJICHUS B )KUBOU MIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJSPHAs Macca, TEIUIOBbIE CBOWCTBA TBEPHABIX TEJ, XUAKOCTEH M



ra3oB, JJIGKTPUYECKHE CBOWCTBA METAJIOB, BJIEKTPOJMTUYECKAs TUCCOIMAIUS,
raJibBaHUKa.

l'eoepaghus: BnaxxHOCTH BO3/yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C MCIOJIb30BAHMEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MNOAIIMIHUKH, HCIOJb30BAHUE 3aKOHA COXPaHCHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYyTHe), JBUraTeilb BHYTPEHHETO
cropanusi, maponasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJTYYEHHS] COBPEMEHHBIX MaTepHalioB, B TOM YHCJIE HAHOMATEPUAIOB, H
HAaHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKAs 3allluTa, 3a3€MJICHHE 3JIEKTPOIPUOOPOB,
KCEpOKC, CTpYHHBIH PUHTED, AIIEKTPOHArpeBaTeIbHbIC npuOopkI,
AIEKTPOOCBETUTEBHBIE PUOOPHI, raTbBaHUKA.

11 KIIACC
Pazjnes 4. DiieKTpoAMHAMHUKA

Tema 3. Macnummnoe none. IneKmpomMazHUmMHAA UHOYKYUS

[ToctosiHHBIE ~ MarHUTHL.  B3aumoaelcTBUME  IMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uHAyKUuMH. [IpuHomn cynepro3uuuu
MArHUTHBIX MoJied. JIMHMU MarHUuTHOM MHAYKUMHU. KapTuHa JMHUA MarHUTHOM
WHIYKIHUH MOJIS IOCTOSIHHBIX MAarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKIUA
MAarHUTHOTO TOJSl JIMHHOTO MPSIMOTO MPOBOJHHKA M 3aMKHYTOTO KOJIBLIEBOTO
POBOJIHMKA, KaTYIIKU ¢ TOKOM. OnbIT OpcTena. BzaumoielicTBue mpoBOJHUKOB C
TOKOM.

Cuiia AMnepa, €€ MOJlyJIb U HallpaBJICHHUE.

Cuna Jlopenua, €€ MOIysb U HalIpaBJIeHUE. [BUKEHUE 3apSKEHHON YaCTUILIbI
B OJJHOPOJTHOM MarHuTHOM IMojie. Pa6oTa cuisl Jlopenna.

SlBneHue DNEKTpOMAarHUTHOW MWHAYKOMHA. [lOTOK BEKTOpa MArHUTHOU
UHIYKUUHU. OJEKTPOJBIXKYINAA CUJla HWHAYKUMH. 3aKOH 3JIEKTPOMAarHUTHOW
unaykuuu Gapanest.

BuxpeBoe nsnexktpuueckoe Imoje. DIEKTPOABWKYIIAs CHJIA HHAYKIAH B
MPOBOJHUKE, IBUKYIIIEMCS TTOCTYNATEILHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

ITpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIYKLIHMH. OJIEKTPOJBIKYIIAs  CHia
CaMOUHIYKIIUH.

DHEeprus MarHUTHOTO TIOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudecknue yCTPOMCTBA M IPAKTHUYECKOEC MPUMEHEHUE: MOCTOSHHBIE
MArHUThl, BJEKTPOMArHUTBI, JJEKTPOJABUIaTEIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHL, UHIYKI[MOHHAS T1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKIIOHEHHE TIEKTPOHHOIO IMyYKa MAarHUTHBIM ITOJIEM.

JIvHUM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmonencTBre AByX MPOBOAHUKOB C TOKOM.

Cunia Ammnepa.

JevictBre cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBNIeHME SIIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JICKTPOJBIKYIIEH CUJIbI MHIYKIIMU OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne CaMOMHAYKIIWH.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3ydyeHrne MarHuTHOrO MOJISI KATYIIKU C TOKOM.

HccnenoBanne 1€CTBUSA MOCTOSHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanne sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pa3nen 5. Kosre6aHnusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomazHumubsle Konedanus

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJIeOaHUSI.
INapmonnyeckue konebanus. [lepuona, wactora, amrummryga u (aza xoseOaHUU.
[IpyxvHHBIN MaATHUK. MaTeMaTU4eCKU MasATHUK. YPAaBHEHUE TAPMOHUYECKUX
koJiebanuii. [IpeBpailieHre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii koHTYp. CBOOOAHBIE SJIEKTPOMATHUTHBIE KOJICOAHHUS B
UJealbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTUsl MEXIy MEXaHWYECKUMHU U
ANIEKTPOMATrHUTHBIMU KonieOanusimu. @Dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUHU B UJICATHHOM KO0JIeOATEeILbHOM KOHTYDE.

[IpencraBienre o 3aTyxaromux KoJjieOaHUsIX. BeIHYK/IEHHBIE MEXaHUUECKUE
KoJiebaHusi. Pezonanc. BeIiHYX/I€HHBIE 2JIEKTPOMArHUTHBIE KOJICOAHUSI.

[lepemennbiii TOK. CHUHYCOMJAIBbHBIM MEPEMEHHBIA TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKA U
HaIpsIKEHUSL.

Tpancdopmarop. [IpousBoacTBo, mepeaada u MOTPeOICHUE DIEKTPUUSCKON
SHEPruM. JKOJOTUUYECKUE PUCKHU TPHU MPOU3BOJICTBE dJeKTpodHepruu. KynbTypa
WCTIOJIb30BAHUS JICKTPOIHEPTUU B TOBCETHEBHOM JKU3HMU.

TexHndeckrue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHUE: SIIEKTPUUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHHUU JJIEKTPOIIEpeaay.

Llemoncmpayuu

HccnenoBanure mapaMmeTpoB KoJieOaTeNbHOW cHUCTEMbl (NIPYKUHHBIN WM
MaTEMaTUYECKUNA MASITHUK).



HaOmronenue 3atyxaromux KojgeOaHuH.

HccnenoBanre CBOMCTB BBIHYKIEHHBIX KOJIEOAHU.

HaOnronenue pezoHanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMUS.

OcuuiiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANPSDKEHUST OT BPEMEHM) IS
AJEKTPOMArHUTHBIX KOJICOaAHUMN.

Pe3oHaHC mnpuU MOCIIENOBATENIBHOM COEAMHEHUU PE3UCTOpPA, KATYLIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUY 3JEKTPONIEPEIayu.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomoi

HccnenoBanue 3aBUCMMOCTH NEPHOJA MAJbIX KOJIEOAHUM Ipy3a HA HUTU OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnmenoBanne NEPEMEHHOIO TOKa B LENH W3 ITOCIEAO0BATEIBHO
COCAMHEHHBIX KOHJEHCATOPA, KaTYIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIHbI

MexaHnueckue BOJHBI, yCIOBUsL pacnpocTpaneHus. Ilepuon. CkopocThb
pacrpocTpaHeHus MW JyMHA BoJIHBL. [lomepeuHble W MOpPOJOJIbBHBIE BOJHBI.
WNurtepdepenius u nudppaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTth 3Byka. I'pomkocTh 3Byka. Beicota ToHa. TemOp 3BykKa.

DJIEKTPOMArHUTHBIE BOJIHBL. Y CIIOBUS U3JTYyUYCHUS AJICKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexktpomarautHoin BoiHe. CBOMCTBa
AIIEKTPOMATHUTHBIX BOJIH: OTPa)K€HWE, MPEJIOMIICHUE, MOJspu3anus, AUPpaKius,
uHTepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana »>1eKTpOMarHUTHBIX BOJH. [IprMeHeHne 3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIMOCBA3M U TENEBUACHUA. Paguonokamus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTpOMCTBAa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIC
MHCTPYMEHTBI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIMHE, pajaap,
paauonpuEMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBYU-meus.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHNE MTOTIEPEYHBIX U MPOI0JTIHHBIX BOJIH.

Konebmromeecs Teo Kak ICTOYHHK 3BYKa.

HaOmronenue otpakeHus ¥ IpeJIOMIICHUS] MEXaHUYECKHUX BOJIH.

HaOmronenue untepdepeHnu u 1uppakiiii MEXaHMIECKUX BOJTH.

3BYKOBOI pEe30HAHC.

HaOnronenue cBsi3M TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAOU M
4acTOTOU KoseOaHuil.



HccnenoBanne  CBOMCTB  JJEKTPOMATHUTHBIX  BOJIH: OTpaKEHHE,
MpeioMIIeHUE, OJSIpU3anus, AUPpakius, UHTepHepeHITHs.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpsMonMHENHOE pacnpoCTpaHEHHUE CBETa B
oaHopoaHOM cpeae. JIyd cBera. ToueyHbI HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHus: cBeta. [locTpoeHue n3zoOpaxeHui B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPETIOMIICHUS CBeTa. AOCOTIOTHBIN TTOKA3aTelb
npenomneHus. IlonHoe BHyTpeHHee oTpakeHue. l[IpenenbHbId yroja MOJIHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus cseta. CiioxHblIii cocTaB O6enoro cseta. LBer.

Cobuparonie u pacceuBarompe JuH3bl. ToHkas swmH3a. DokycHoe
paccTosiHME W ONTHYEeCKas cuja TOHKOM JuH3bl. [locTpoenue uzoOpakeHuil B
coOMparolMX U paccerBarIUX JuH3ax. DopMyiia TOHKOW JTUH3BI. Y BEJIHYEHUE,
JABAEMOE JIMH30M.

[Ipenepl IPUMEHUMOCTH F€OMETPUYECKOM ONTUKH.

BonnoBas ontuka. WHTepdepenuuss cBera. KorepeHTHbIE HCTOYHUKH.
VYcaoBusi HaOMOJIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTephEpEHIIMOHHON
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX UICTOYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YCIOBUE HaOIIOCHUS
[JIaBHBIX ~MAaKCUMyMOB TIpH  MaJ€HUM MOHOXPOMAaTHUYECKOrO CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHHUecKue YyCTPONUCTBA U MPAKTHUECKOE MNPUMEHEHHME: OYKH, JyIa,
(doToamnmapaT, NPOEKIMOHHBIA amnmapar, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpsiMoNIMHENHOE PACIPOCTPAHEHUE, OTPAXKEHHE M IPEIOMIICHHE CBETA.
OnTtuyeckue npuOOpHI.

[TomHOE BHYTpEeHHEE OTpaxeHne. Moienb CBETOBOIA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Monenn MUKpOCKOIIa, TEJIECKOMa.

HaOmronenue nnrepdepeHiinu cpera.

HaOmronenue nudpakiuu ceera.

HabGmronenne nucnepcuu cBera.

[ToyueHue criekTpa ¢ MOMOIIBIO IPU3MBI.

[Tomy4eHue crexTpa ¢ MOMOIIBI0 TUPPAKITUOHHON PEIIETKH.

HaOnronenue nonsipusanuu CBETA.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi



W3mepeHne nokazaress MpeoMIIeHUs CTeKa.

HccnenoBanue CBOMCTB M300paxeHH B IMH3AX.

HaGmnronenue nucnepcuu cBera.

Pa3nen 6. OcCHOBBI ClIEeIIHAJIbHOM TEOPUU OTHOCUTEIBHOCTH

['panunbpl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynars
CIIEHIHAIBHOM TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe, IPUHIIUIT OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEMJICHHUE BPEMEHU M COKPAILICHHE
JUTHHBL.

DHEPrusi U UMITYJIbC PEISATUBUCTCKON YACTHUIIBI.

CBs3b MacChl C JHEPrUEH U UMITYJILCOM PEIIATUBACTCKON YaCTHUIIbL. DHEPTHS
TTOKOS.

Pasnen 7. KBantoBas ¢pusuka

Tema 1. Inemenmaol K6AHMOBOI ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu HOTOHA C €r0 YACTOTON. DHEPIrUsi
U UMIyJIbC (POTOHA.

OtkpeiTre u uccinenoBanue Gororpdexra. OnwiTel A. I'. CroneroBa. 3aKoHbI
dotosddexra. YpaBHenue DiHmTeitHa 11 poTodddexra. «KpacHas rpaHunar
dboTtoadekra.

JaBnenne cBera. OnbiThl I1. H. JIeGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHu4eckue yCTpOWCTBA M MPAKTHUECKOE MPUMEHEHUE: (POTODIEMEHT,
doTomaTUYMK, COJIHEUHAs OaTapes, CBETOAUO/I.

Jlemoncmpayuu

®oTo3(PheKT Ha YCTAaHOBKE C IIMHKOBOM TJIACTUHOM.

HccnenoBanre 3akoHOB BHEIHETO (poToaddekra.

CBeToanos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuio o -4acTHIL.
[Lmanerapnas mopmens aroma. llocrymarel bopa. M3nmydeHune u moryomieHue
(GOTOHOB mMpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrUM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToMa BOJAOPOJIA.

BosiHoBbIE cBoiicTBa yacTull. Bonnsl ne bpoitnsa. KopnyckynsipHo-BOITHOBOM
Iy aJli3M.

CroHTaHHOE U BBIHY>KJIEHHOE U3ITyYEHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), 1a3ep, KBAHTOBBII KOMIIBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

OnpeneneHne AIMHBI BOJIHBI JIa3epa.

HaOmroienre nuHelyaThIX CIIEKTPOB U3TYUCHHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi

HaOnroienre nuHeiyaToro CreKkTpa.

Tema 3. Amomnoe aopo

DKCIEpUMEHTHI, JOKA3bIBAIOIINE CIOKHOCTh CTpOEHUs snpa. OTKphITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompenmenenwio  cocraBa
paguoakTuBHOTO u3nyueHus. CBoiictBa anbda-, OeTa-, TaMma-U3ITyYeHUS.
Biusinue paii0OakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA U HeWTpoHa. HykionHas moxens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M3oromnsl.

Anbda-pacniaz. OJNEKTPOHHBIA M MO3UTPOHHBIN Oera-pacman. [amma-
U3JIy4eHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprus CBsI3U HYKJIOHOB B sjipe. SAaepubie cuibl. JleexT macchl sapa.

S nepHble peakunu. Jlenenue u CUHTES sIep.

Anepubiit peakrop. Tepmosiaepubiii cunTe3. [IpoGiieMbl W MEPCHIEKTUBBI
AIEPHON SHEPrETUKH. DKOJIOTUYECKNE ACTIEKTHI SAEPHON IHEPTETHUKH.

DOneMeHTapHbI€ YacTULbl. OTKPBITHE MO3UTPOHA.

MeTobl HaOIIOIEHHS U PETUCTPAIIUU JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTanbHbIE B3aUMOICHCTBUA. EMMHCTBO (hU3nvecKkoil KapTHHBI MUPA.

TexHuyeckue ycTporucTBa U MPAKTUUYECKOE TPUMEHEHHUE: JTO3UMETP, Kamepa
Buiibcona, simepHbIil peaktop, arToMHas 6oMoa.

Jlemoncmpayuu

CuéTurK HOHU3UPYIOITUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnenoBanne TpekoB YacTHIl (10 TOTOBBIM (hoTorpadusim).
Pa3nen 8. DiieMeHTHI aCTPOHOMUM U ACTPOPU3UKHI

Otanbl pa3BUTHs acTpoHoMuu. [IpukinagHoe U MUPOBO33PEHUYECKOE 3HAUCHHE
ACTPOHOMMUM.

Bun 3B&3mHoro nHeba. Co3Be3gusi, spKde 3BE3NBI, IUIAHETHI, MX BHJIMMOC
JIBYDKEHIUE.

ComHeunas cucTeMa.

Connne. ConHeuyHass akTUBHOCTh. Mcrounuk sHeprum CosiHIIAa W 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J[MarpamMma «CIEKTpajdbHbIA KJacCc —
CBETUMOCTBY». 3BE3/bl TJIABHOM ITOCIIEIOBATEIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTB» JJIsI 3BE3]l IJIaBHOM MOCIEN0BaTEeNbHOCTU. BHYyTpeHHEe cTpoeHue



3B€371. COBpEMEHHBIE TMPECTABICHUS O MPOUCXOKIACHUU U 3BOJOIMUA CoJIHIIA U
3BE3/1. DTalbl )KU3HU 3BE3.

Mineunbiii [Iyte — Hama I'amaktuka. Ilomoxenune u aBwxkeHue CoiHIA B
lamaktrke. Tunsl ramakTuk. PaguoranakTuku v kBasapbl. YEpHBIEC IBIPHI B Sapax
rajakTHK.

Bcenennas. Paciupenue Beenennoii. 3akon Xa00sa. Pa3doeranue rajiakTuk.
Teopus bonbmoro B3peiBa. PenmmkToBoe n3nyyeHue.

MacmrabHas ctpykTypa Beenennoii. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HUCMOJb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN ISl OMPE/ICIICHUS TTOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be31sd CEeBEPHOIr0 MOIYIIAPHS U IPKUE 3BE3/BI.

Habmronenus B teneckon JIyHsl, mianet, Mieunoro [lyTu.

Oo6o01maromniee MOBTOPEHHE

Ponp ¢u3uku © acTpOHOMHH B IKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COITMAJILHON M 3TUYECKOM cdepax MesaTeIbHOCTH YeIoBeKa, POJib U MECTO (PU3HKHU
Y ACTPOHOMHH B COBPEMEHHOM HAy4YHOW KapTUHE MUPA, POJIb (PU3NYECKON TEOPHH
B (opMHpoBaHMM TPEACTaBICHUNA O (PUIMYECKOM KApTUHE MHUpA, MECTO
(bu3UYECKON KapTUHBI MUpPA B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJIEHUH O TIPUPO/IE.

MexnpeaMeTHbIe CBA3H

N3yuenne kypca usuku 0a30Boro ypoBHs B 11 kiacce ocyuiecTBIsIETCs C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBSI3€M € KypCcaMu MaTE€MaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Mesicnpeomemuvie nonsimusi, CBSI3aHHBIE C HW3YUYCHHEM METOJOB HAyYHOTO
MO3HAHMS: SBJICHWE, HAyYHBIM (DaKT, TUIOTEe3a, (PU3WUYecKas BEIWYHHA, 3aKOH,
TeOopusl, HAOII0ICHUE, SKCIIEPUMEHT, MOJISITUPOBAaHNE, MOJIEIb, H3MEPCHHE.

Mamemamuxa: pemieHHWE CHUCTEMbl YpPABHEHUH, TPUTOHOMETPUUYECKHUE
GyHKIMU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJIECTBO, BEKTOPbl M WX MPOEKIUM HA OCH KOOPAWHAT, CJIOKEHHE BEKTOPOB,
MPOU3BOHBIC DJIEMEHTAPHBIX (DYHKIIMH, TPU3HAKU TMOA0OUS TPEYroJbHUKOB,
OTpeIeNICHHE TUIOMIAIU TIIOCKUX (Uryp u 00bEMa Tell.

buonocusn: »nextpuyeckue SBICHHS B KUBOW MNpUpOAE, KoyeOaTeIbHbIC
JIBUKEHUS B )KMBOM NMPUPOJE, ONITUUYECKUE SABJICHUSA B KMUBOW MPUPOIE, NEHUCTBUE
paauaiyy Ha )KMBbI€ OpraHu3MBl.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTALUIMYECKAST CTPYKTypa TBEPIBIX
TeJl, MEXaHU3Mbl OOpa30BaHUsA KPUCTAULIUYECKOM PEIIETKU, CHEeKTPaTbHBIN
aHaJInu3.



l'eocpagpua: MarHuTHbIE TIOAKOCA 3€MJM, 3aJ€KH MAarHUTHBIX Py,
doToCHEMKA 3eMHOM TTOBEPXHOCTH, MIPEACKA3AHUE 3EMIICTPSICCHUH.

Texnonocus: JIMHAMA 3JEKTpONEpenad, TIeHepaTop IIEPEMEHHOIO TOKa,
ANEKTPOJBHraTENb, WHIAYKLUWOHHAs I€4Yb, pajap, PaguoONpPUEMHUK, TEIEBU30D,
anTenHa, tenedon, CBY-meub, MpOEKIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
COJIHEYHas OaTapes.

INJIAHUPYEMBbIE PE3YJIbTATBI
OcBoenue yueOHoro mnpeamera «®Pusnka» Ha YPOBHE CpPEIHEro OOIIETro
obOpazoBaHus (0a30BBIM YPOBEHb) JOJKHO OOECIICUHUTH JTOCTHKECHHE CIICTYIOIINX
JUYHOCTHBIX, METAIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTaTOR.

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yibTaThl OCBOCHUS Y4eOHOro nmpeamera «Pu3nKa» AOJKHBI
OTpa)kaTb TOTOBHOCTb M CIOCOOHOCTh OOYyYarolIUXCAd PYKOBOACTBOBATHCSA
c(OpPMUPOBAHHON BHYTPEHHENH MO3ULMENH JIMYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUEHTAllMi, TO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHMH, COOTBETCTBYIOLIUX
TPaJAULIMOHHBIM LIEHHOCTSIM POCCHICKOrO OOIIECTBAa, PACIIMPEHUE KUZHEHHOIO
ONBITA U ONBITA JEATEIBHOCTH B IIPOLECCE PEATM3ALNA OCHOBHBIX HANPABICHUN
BOCIIUTATEJILHOW IEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOT0 BOCIIMTAHUS:

c(OPMUPOBAHHOCTH IPAKAAHCKON MO3UIIUN 00YUaIOIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUNCKOT0 OOIECTBA;

OPUHIATHE  TPAAMLMOHHBIX  OOILEYEIIOBEYECKUX  TI'YMAaHHUCTUYECKUX U
JNEMOKPATUYECKNX LIEHHOCTEW;

TOTOBHOCTb BECTH COBMECTHYIO NEATENBHOCTh B MHTEPECAX I'PAKIAHCKOIO
oO1iecTBa, yuacTBOBaTh B CAMOYINPABIEHUHN B 00pa30BaTeIbHON OpraHU3aliiy;

YMEHHE B3aUMOJIEUCTBOBATH C COLMAIILHBIMA HHCTUTYTAMHU B COOTBETCTBUH C
X QYHKIUSMU U HA3HAUYCHUEM;

TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOU IEATEIILHOCTH;

2) IATPHOTHYECKOT0 BOCIIUTAHMSI:

c(hOpMUPOBAHHOCTH POCCUMCKOMN TPaXIAHCKOU UJICHTUYHOCTH,
MIaTPUOTU3MA;

LICHHOCTHOE OTHOLIEHHWE K TI'OCYIAapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CHOCOOHOCTh OIEHMBATh CUTYAlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIIE B
NESATEIbHOCTU YYEHOI0;

OCO3HaHUE JTMYHOTO BKJIa/1a B MOCTPOEHHE YyCTONYMBOIO OYAYIIETO;

4) 3CTeTHYECKOT0 BOCIIMTAHHUS:



ACTETUYECKOE OTHOIIIEHHE K MUPY, BKJItOUas 3CTETUKY HAyYHOIO TBOPYECTBA,
MPUCYILIEro (PU3NYECKON HAyKe; TPYAOBOrO BOCIIUTAHU:

MHTEpPEC K pa3iuuHbIM cdepam npodhecCUOHATBHOU JeATEIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyiiel mpoeccuu 1 peam30BbIBATh COOCTBEHHBIEC )KM3HEHHBIC MJIaHBI;

TOTOBHOCTBH M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JIaCTH
(GU3UKY HA IPOTSHKEHUN BCEH KU3HH,

5) 3K0JI0rH4eCcKOro BOCIIUTAHMSI:

C(OPMHUPOBAHHOCTh HKOJIOTUYECKON KyJNbTYphl, OCO3HAaHUE TJI00ATBLHOTO
XapakTepa 3KOJOTHUYECKHUX TpobIieM;

IJIAHUPOBAHKE U OCYILIECTBICHUE JCUCTBUN B OKPYKAIOIIEH Cpele HA OCHOBE
3HAHUA LIEJIEW YCTOMYMBOTO PAa3BUTHS YEIIOBEUYECTBA;

pacllupeHue OIbITa JEATENbHOCTH SKOJIOTMYECKOW HAINpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 110 (QU3BHUKE;

6) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(pOPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAHME LEHHOCTH HAay4YHOW JESITEIIbHOCTH, TOTOBHOCTH B IIPOIECCE
u3ydeHuss  (U3MKU  OCYLIECTBISATh  IMPOEKTHYID M HCCIIEIOBATEIBCKYIO
NEeATEIbHOCTh MHANBUYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIE YHHMBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble Jilornueckue JeiicTBUA:
CaMOCTOSITeJIbHO  (hOpMyJIMpOBaTH W aKTyaJu3UpoBaTh  MpooJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENICNIATh LIEJIM JESITEIbHOCTH, 3aJ1aBaTh IMapaMETPbl U KPUTECPUU HX
JIOCTHIKCHHUS;
BBIABJISITh  3aKOHOMEPHOCTM W MNPOTUBOPEYUS B  PacCMaTPUBAEMBIX
(bU3UYECKUX SABICHUSX;
pa3pabarpiBaTh IUIAH pelIeHUs MPoOJeMbl C YYETOM aHAIM3a UMEIOIIUXCS
MAaTEPUAIIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B IESTEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUMN AEATEIHHOCTH;
KOOPJIMHUPOBAaTh M  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEALHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciaenoBarejabCcKue 1eCTBUSA .
BJIAJICTh HAYYHOM TEPMHUHOJIOTHUEH, KIIOUEBBIMU MOHATUSMHU U METOAAMHU
bu3nYeCKOl HAYKH;



BJIAJ€Th HaBbIKAMU y4€OHO-UCCIIEI0OBATEIHCKON U MPOEKTHON AESTEIbHOCTU
B 00J1aCTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIEHOMY MOHCKY
METOJIOB peLIeHHUs 3a7ad (PU3MUECKOrO COJEp)KaHus, MPUMEHEHHUIO Pa3IMYHbIX
METOJIOB MIO3HAHUS;

BIAJCTh BHUJAAMH JEATEIBHOCTH IO TMOJIYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAllUM, MPEOOPa30BaHUIO W MPHUMEHEHHUIO B Pa3IMYHBIX Y4EeOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YY€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady,
BBIIBUTATh TUMOTE3y €€ pEelICHUs, HAaXOJUTh apryMEHTHI ISl JOKa3aTelIbCTBA
CBOUX YTBEPKICHHM, 3a/1aBaTh TApaMETPhl K KPUTEPUHU PEIIICHHUS,

aHAIM3UPOBAaTh TIOJNIYYCHHBbIE B XOJ€ PEIICHHUs 3aJadydl  pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOpPMYyIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa30BaTEIbHOMN
NESATEILHOCTH, B TOM YHCIIC TIPH H3yUYCHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsM, OTICHUBATh MPUOOPETEHHBIHN OIIBIT;,

YMETh TMEPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTUYECKYI0 00JIacTh
KU3HEIEATEIIbHOCTH;

yYMETh UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC WJIEH, TIPE/jIaraTb OPUTHHAIBHBIC TIOJXO0/IbI U PEIICHMUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pab6ora ¢ undgopmanmei:

BJIAJICTh HABBIKAMHU TOJy4YEeHHsS] MHGPOPMAIMKU (PU3NYECKOTO COJACpNKAHUS U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIHHO OCYIIECTBIATH MOWCK, AaHAJM3,
CUCTEMATH3AINI0 W HWHTEPIpETAlni0 WHGOPMAIIUK Pa3IUYHBIX BHAOB M (Hopm
MIPECTaBIICHHS,

OLIEHUBATH JIOCTOBEPHOCTH HH(OPMAITUH;

UCITOJIB30BaTh  CPEICTBAa  WH(DOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OpPTraHU3aIIMOHHBIX
3a/1a4 ¢ COOJIOJICHHEM TpeOOBaHUN HSPrOHOMMKH, TEXHUKH O€30IMacCHOCTH,
TUTHEHBI, pECypcocOepexeHusi, TMPaBOBBIX M OJTUYECKHUX HOPM, HOpPM
nH(})OpPMAITMOHHOM 0€30MTaCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COJACp)KaHUS B Pa3MYHBIX (opmarax ¢
y4€TOM Ha3HAa4YeHUsI MH(POPMAIIMK U TIEJIEBOM ayIUTOPHH, BEIOMpAs ONTUMAIIbHYIO
dbopMy mpeacTaBIeHUS U BU3yaTn3alliu.

KoMMyHHKaTHBHBbIE yHUBEPCAJIbHbBIE YUeOHbIE AeiicTBUS:

OCYUIECTBJISTH OOLIEHUE HAa YpOKaxX (PU3UKKU U BO BHEYPOUHOU 1€ATEIbHOCTH;

pacno3HaBaTh  NPEANOCHUIKM  KOH(MIUKTHBIX CUTyallud W CMsr4aTh
KOH(JIUKTBI;



Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK0 TOYKY 3PEHHs C HCIIOJIB30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMAaTh M HCIIOJIb30BaTh IIPEUMYINECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboTHI;

BBIOMPATh TEMAaTHUKy U METOAbl COBMECTHBIX JACHCTBUH C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KAKJOT0 WIEHA KOJIEKTUBA;

OpPUHUMATh L€  COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBAaTh ACUCTBUSA IO €€ JIOCTMIKEHUIO: COCTaBIATH IUIAH JEHCTBUU,
pacnpenenarTb poid ¢ y4ETOM MHEHMM Y4YaCTHUKOB, OOCYXJaTh pE3yJbTaThl
COBMECTHOM paboTHI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
oOLIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpemlaraTb HOBBIE IIPOEKTHI, OLICHWBATh HJEH C IO3WLIHA HOBU3HBI,
OpPUTHHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IMO3UTHUBHOE CTPATETUYECKOE IMOBEJCHUE B Pa3IUUYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHNE, OBITh MHULIUATUBHBIM.
PeryisiTuBHBIC YHHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranm3amnus:

CaMOCTOATENILHO OCYLIECTBISATh MMO3HABATENIbHYIO JIESITEIBHOCTh B 00JacTh
(U3UKK W aCTPOHOMHUH, BBIBIATH MNPOOJIEMBbI, CTaBUTh U (POPMYIHPOBATH
COOCTBECHHEIC 3a/1a49H;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS] PACUYETHBIX M KayeCTBEHHBIX
3aJ1a4, MJIaH BBIMOJIHEHUS PAKTUYECKOW pabOThl C Y4ETOM HMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHU;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacIIMpsATh paMKU y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX HPEINOYTEHHI;

nenaTh OCO3HAHHBIA BBIOOp, apryMEHTHUPOBATh €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 3a pelIeHue;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JPYAUIMU B 0O0JaCTH
(U3MKH, TOCTOSHHO MOBBIILIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJUIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIAJE€Th HAaBbIKAMHM  IIO3HABATEJIbHOM  pediekcuu  KaKk  OCO3HaHUs
COBEPIIAEMBIX JIEWCTBHUM M MBICIUTENBHBIX IPOLECCOB, UX pE3yJIbTaTOB M
OCHOBAaHUM;

UCIIOJIb30BaTh MPUEMBI PEQIIEKCUU ISl OLIEHKH CUTyalluH, BIOOpa BEPHOIO
pELIeHNS;



YMETh OLIEHMBAaTh PUCKM U CBOEBPEMEHHO IPUHMMATh pEIICHHUA IO HUX
CHW)KECHHUIO;

OPUHUMATh MOTHBBI W apryMEHThl JPYIMX IpU aHaIU3e pe3yJIbTaToB
JESITEIbHOCTH;

IPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JJOCTOUHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl JPYIMX IpU aHaJIU3€ pe3yJbTaToOB
JESITEbHOCTH;

IpU3HABaTh CBOE MPABO U NPABO APYTUX HA OLIMOKH.

B nponecce NOCTHKEHHS JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPaMMBbI
mo ¢u3NKe A YPOBHS CpeaHEro oOmero oOpa3oBaHUS y OO0ydYaIOIMIUXCS
COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN WUHTEJIEKT, MpeANnoIararonmii
Cc(OPMHUPOBAHHOCTbD:

CaMOCO3HaHUSs, BKJIIOYAIOLIETO CIOCOOHOCTh TOHUMATh CBOE AIMOLIMOHAIIBHOE
COCTOSIHHE, BUJETh HAMPABIICHUS Pa3BUTHsI COOCTBEHHOW SMOIIMOHAIBHOM CEpBI,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBaHUs, BKIIIOYAIOIIET0 CAaMOKOHTPOJb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTb 3a CBO€ TIOBEJEHHE, CIOCOOHOCTh aJaNTUPOBAThCA K
SMOLIMOHAIIBHBIM U3MEHEHUSAM U MPOSIBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEH CTPEMIIEHUE K JOCTHKECHUIO LIENIH U
ycrnexy, ONTHMH3M, WHHUIMATHBHOCTb, YMEHHE JEHCTBOBATh HCXOJS U3 CBOMUX
BO3MO>KHOCTEH;

AMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSTHUE
ApYTUX, YYUTBIBaTh €ro MpH OCYILIECTBICHUH OOUICHMs, CIIOCOOHOCTh K
COUYYBCTBHIO U COIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIFOUAIOIIMX CIIOCOOHOCTH BBICTPAaUBaTh OTHOLIEHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCA, TPOSIBIISITH HHTEPEC U Pa3peIiaTb KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATDI

K konmy oOyuenuss B 10 kJjiacce mnpeIMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh Ha TMPUMEpPax pojb U MECTO (U3UKU B (POpMHUPOBAHUHU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHOM TEXHUKHU HU
TE€XHOJIOTUH, B PAKTUYECKON IE€SITEIbHOCTH JIKOJIEH;

YYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyUYCHHBIX (U3HUYECKUX MOJIEIeH:
MaTepuaibHas TOYKa, MHEpIMAIbHAS CUCTEMa OTCYETa, AOCOTIOTHO TBEPIOE TETIO,
UJICAIbHBIN T'a3, MOJEIH CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUECYHBIN
ANEKTPUYUECKUH 3apsij] MpU PEIIeHUH PU3NUECKHUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJAPHO-KMHETUYECKOM TEOPUU CTPOCHMUS BELIECTBA U



JJIEKTPOJMHAMUKHM:  PAaBHOMEPHOE U PABHOYCKOPEHHOE  IPSIMOJIMHEUHOE
JBIKEHUE, CBOOOJHOE TMAJCHHUE TEJ, JIBH)KEHHE IO OKPYXHOCTH, HWHEPLMS,
B3auMoOIecTBUE T, Au(dy3us, OPOYHOBCKOE ABMKCHHUE, CTPOCHUE JKUIKOCTEH
U TBEPMBIX TeJ, U3MEHEHHE 00bEMa TeJ MPU HArpeBaHUU (OXJIAXKICHUH), TETIOBOE
paBHOBECHE, HUCHAPEHUE, KOHJCHCALMs, IUIABJICHUE, KPUCTAUIM3ALUs, KUIIEHUE,
BJI&JXHOCTB BO3/1yXa, MIOBBIICHHUE JABJICHUS I'a3a IIPU €r0 HAarPEBAHUU B 3aKPBITOM
cocyne, CBfA3b MEXAy NapamerpaMy COCTOSIHHMsS Ta3a B H30Ipolieccax,
ANEKTPU3ALMA TEJI, B3aUMOJCHCTBUE 3aPsJIOB;

ONMKCHIBATh MEXAHUYECKOE JIB)KEHUE, UCIONb3ys (PU3NYECKHE BEIHYUHBIL:
KOOpJIMHATa, IIyTh, MEPEMEIIEHUE, CKOPOCTb, YCKOpEHUE, Macca Tela, Cuia,
VUMIIYJIbC T€Jla, KUHETUYECKas 3HEPIUs, IMOTCHUUAJIbHAS YHEPIUs, MEXaHUUYECKas
paboTa, MexaHW4YecKassh MOIIHOCTh; TpPH OINUCAHWU TPaBUIBHO TPaKTOBATh
(U3NYECKU CMBICI HCHOJIB3YEMBIX BEIMYMH, MX OOO3HAUYEHUS U EIUHULBL,
HaxoJUThb (hOPMYJIbl, CBA3BIBAIOIIME JAHHYIO (DU3UYECKYIO BEIUUYHHY C JIPYTUMU
BEJIMYMHAMU;

ONMCBHIBATh M3YyYECHHBIC TEIJIOBBIE CBOMCTBA TEI M TEIIOBBIC SIBJICHUA,
UCTONb3ysl (U3MUECKUE BEJIMYMHBI: JaBJICHHWE Tra3a, TeMIeparypa, CpeaHss
KMHETUYECKask YHEPTUSI XaOTUYECKOTO JIBHKEHUS MOJEKYJ, CPEIHEKBAIpAaTUYHASA
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSsS SHEprus, padora rasa,
KOA3(DPUIIMEHT TMOJE3HOr0 JACHCTBUS TEIUIOBOIO JABHUTATelNd; IpPU ONUCAHUU
NPaBWIHHO TPAKTOBaTh (U3MUECKUH CMBICT HCIOJIB3YEMbIX BEIWYUH, UX
0003HAaUEHHUS W €IMWHUIBI, HaXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO
(pM3HUECKYIO BEJIMUMHY C IPYTUMHU BEJIMYUHAM;

ONMCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOMCTBA BEHIECTBA U AJIEKTPUUECKUE
ABJICHHSI (IIPOLIECCHI), UCTIONB3YsT (PU3HUECKUE BEIIMYMHBI: JEKTPUUECKUN 3apsf,
ANEKTPUYECKOE TOJIE, HAPSKEHHOCTD MOJIs, MMOTEHIMAN, Pa3HOCTh IMOTECHIMAJIOB;
Opy ONMHUCAHWM TIPABWJIBHO TPAKTOBATh (PU3MUECKHN CMBICI HCIOIb3YEMBIX
BEJIMYMH, WX OOO3HAUYCHUS W CIUHUIIBI; YKa3biBaTh (OPMYJIbI, CBSI3BIBAIOIINE
JTaHHYI0 GU3UYECKYI0 BEJIUYHHY C IPYTUMH BEIMYUHAMY,

aHANM3UPOBaTh (PU3MUYECKHE MPOLECCHl U SABJICHMS, UCTOIb3Ys (HU3UUECKUE
3aKOHBI U NIPUHIMIIBL: 3aKOH BCEMUPHOTO TAroreHus, I, II u III 3akonsr HeroToHa,
3aKOH COXpPAaHEHMs MEXAHWYECKOW DJHEPIMM, 3aKOH COXpPAaHEHMs WMIIYJIbCa,
NPUHIUIT CYNEPIO3UIUNA CUJI, MPUHUUI PABHONPABUS WHEPLMUAIBHBIX CUCTEM
OTCY€TA, MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPHI0 CTPOEHHUs BELIECTBA, Ta30BBIC
3aKOHBI, CBA3b CPEIHEH KMHETUYECKON YHEPTUM TEIUIOBOTO JBUKEHHUS MOJIEKYII C
aOCOJIFOTHOM TemmepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHCHUS
JNEKTPUYECKOrO 3apsifa, 3akoH KyloHa, mpu 3TOM pa3nuyarb CIOBECHYIO
(GOopMyTUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIOBUS (TpaHUIIBL,
00J1acTH ) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE NPHUHIMIBI JEHCTBUA MAlllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3jinyaTh YCIOBHUS MX O€30IACHOTO HMCMOJIb30BAHMS B
MMOBCEHEBHOM KHU3HMU;

BBITIOJHATh AKCIHEPUMEHTHI 1O HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
IIPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHHH, MPU 3ITOM
dbopMmynupoBath MpobiieMy/3alayy M TUIOTE3y Y4EOHOro JKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEJI0KEHHOTO O0O0pY/IOBaHHUS, MPOBOAUTH OMNBIT U
(bopMyIHpOBaTh BHIBOIHI;

OCYULIECTBJIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, IPU
ATOM BBIOMpaTh ONTHUMAJIBHBIN CIIOCOO M3MEPEHHS U HCIOIb30BaTh HM3BECTHHIC
METO/IbI OLICHKHU NOTPEIIHOCTEN U3MEPEHN;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (PU3NYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAaHUEM IPSMBIX M3MEPEHUM, MPHU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(uKCHpOBaTh pPE3yNbTaThl MOJTYYEHHON 3aBUCHUMOCTU (PU3NYECKUX BEIUYUH B
BHJI€ TaOJINIL U TPa(UKOB, AENIaTh BHIBOABI IO pe3yJIbTaTaM UCCIEI0BAHMUS;

co0ro1aTh mpaBuia 0€30MacHOro TpyJa MpHU MPOBEIECHUU HCCIEAOBAHUN B
pamMkKax y4eOHOTO 3KCIEpUMEHTa, Y4eOHO-MCCIENOBATENbCKOW U IPOEKTHOM
JESATEIbHOCTH C HMCIOJIb30BAHMEM H3MEPUTEIBHBIX YCTPONCTB U JTAOOPATOPHOIO
o0opyI0BaHus;

pemiaTth pacu€THble 3aJayd C SBHO 3aJJaHHOM (DU3MYECKON MOJIENbIO,
UCTIOJIb3YsI (PU3UUECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a4n
BBIOMpATh (PU3NYECKYI0 MOJEIb, BBIACHITh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,
HE0OXoAMMBbIE JJid €€ pElIeHUs, NMPOBOJIUTh PACYETHI U OLEHUBATh PEATbHOCTH
MOJIy4YEHHOTO 3HAaYeHUs (PU3UUECKOUN BEJIMUUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTUYECKA HEMTPOTHBOPEUHUBYIO
LENOYKY PpaCCYXACHUI C ONOpPOHd Ha H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3uYeCKre ABICHUS,

UCII0JIb30BATh Opd  pellleHud  y4eOHBIX  3aJady  COBpPEMEHHbBIC
MH(OpPMAIMOHHBIE TEXHOJIOTUH ISl IOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUN
Y TIpe/ICTaBIICHUs Y4eOHON U HAyYHO-TIOMYJISIpHON MH(OpMaIK, MOTYy4YEHHON U3

Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTydaeMyr0 HH(OPMAITHIO;

MPUBOJIUTH MPUMEPHI BKJIa1a POCCUMCKUX U 3apyOEKHBIX yUEHBIX-(DU3HKOB B

pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPY>KAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUSA MO (PU3UKE B MOBCEAHEBHOM >KU3HU
i obecrieyeHus: 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTpOMCTBaMH, JIJIsi COXPAHEHUS 310POBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
MOBEJEHHUS B OKPYKAIOIIEU CPEAE;



paboTaTh B Tpynmne C BBIOJHEHUEM pa3IMYHBIX COIMAJIBLHBIX PpOJIEH,
IJIAHUPOBATh PabOTy TPYIIBI, PalMOHATBHO pACHPENesaTh OOS3aHHOCTH U
IJIAHUPOBATh ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIQJT KQKJIOTO U3 YIACTHUKOB TPYMIIBI B PEIICHUE pacCMaTPpUBAEMOM MPOOTIEMBI.

K konmy oOyuenuss B 11 kJiacce mpeIMeTHBbIE pe3ybTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCS YMECHHIA:

JIEMOHCTPHUPOBATh Ha IMPUMEpax Pojb U MeCTO (U3UKH B (POpMHpPOBAHUHU
COBPEMCHHOM HAy4YHOW KapTHHBI MHpA, B Pa3BUTUM COBPEMEHHON TEXHUKH H
TEXHOJIOTUW, B MPAKTUYECKON JEATEIBbHOCTH JIFOJEH, LEIOCTHOCTh U E€IUHCTBO
¢u3znYeCcKoi KapTUHBI MUPA;

YYUTBIBATh TPAHMIBI TPUMCHEHHS M3YYCHHBIX (DU3UYECKUX MOJIeTIeH:
TOYEYHBIN 3JIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbI UCTOYHUK CBETA, S/ICPHAS
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO fJipa MPHU pPEUICHUU (PU3NUYECKHUX
3a/1ay;

pacno3HaBath (U3UYECKHUE SIBICHUS (TIPOLIECCHI) U OOBSACHITH UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU M KBAHTOBOU (DU3UKU: AJIEKTPUUECKAsi MPOBOAUMOCTbD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEWCTBUSI TOKA, B3aUMOJICHCTBHE
MAarHuTOB, OJJICKTPOMarHuUTHAas WHAYKUUS, JCHCTBHME MArHUTHOTO TIOJS Ha
MPOBOAHUK C TOKOM U JBWXKYIIUMCS 3apsij, AJIEKTPOMArHUTHbIE KoOJIeOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE PACIpOCTPAaHEHUE CBETa, OTPa)XEHUE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W TOJApU3aIUs  CBETa, JUCHEPCHS CBETa,
dboTtoanekTpuaeckuit 3pdext (poTodrddekT), cBeTOBOE TaBICHNES, BOSHUKHOBECHUE
JUHEWYaTOro CHEeKTpa aroMa BOJIOPOJIa, €CTECTBEHHAass U HMCKYCCTBEHHas
PaIMOAKTUBHOCTB;

ONMKUCHIBATh M3YUYEHHBIE CBOWCTBA BELIECTBA (BJIEKTPUUECKUE, MATHUTHEIE,
ONTHUYECKHE,  AJIEKTPUYECKYID  IPOBOJAMMOCTh  PA3JIMYHBIX  Cpel) W
ANIEKTPOMATHUTHBIE SABJICHUS (IIPOLIECCHI), HUCIONB3Ys (PU3NYECKUE BEITUUUHBL
AJIEKTPUUYECKUHN 3apsijl, CHiIa TOKA, AJIEKTPUUYECKOE HAIPSDIKEHHE, AJIEKTPUUECKOEe
CONPOTHUBJICHUE, PA3HOCTh MOTEHIIMATIOB, JICKTPOJABUKYINAsl Cuja, paboTa TOKa,
WHIYKIMS MarHUTHOTO TOJs, cuia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTH
KaTyIIKU, SHEPrusi 3JIEKTPUUECKOTO M MAarHUTHOTO TOJIe, MEepuoJ U YacToTa
KoJieOaHuii B KojebaTeIbHOM KOHTYpE, 3apsii W Cujla TOKa B IMpoIecce
rapMOHUYECKUX DJICKTPOMArHUTHBIX KoJeOaHuM, (OKyCHOE paccTOsSHHE U
ONTHYECKAsl CHWJIa JIMH3BI, MPU OINKHCAHUU TPaBUIBHO TPAKTOBATh (PU3MUECKUN
CMBICJI HCIIOJB3YEMBIX BEJIMYWH, WX OOO3HAYEHWS W €IUHUIIbI, YKa3bIBaTb
dbopMmynbl, CBA3BIBAIONIME JaHHYIO (PU3MUYECKYIO BEJIUYMHY C JpPYTUMU
BEJIMYMHAMU;

OMHUCHIBATh H3YyUYCHHBIC KBAHTOBBIC SIBJCHUS M TIPOILIECCHI, HCHOJB3YsI
dbu3uYeCcKre BEIUYMHBI. CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U



4acToTa CBETA, SHEPIUsl U UMITYJbC (OTOHA, EPUOJ TOJIypacaia, SHEPTUs CBSI3U
aTOMHBIX SI7IEpP, TPU OINMCAHUU TPABWIBHO TPAKTOBATh (PU3WYECKUA CMBICI
WCIIOJIB3YEMbIX BEJIMYHMH, UX OOO3HAUYCHHS W EIUHUIILI, YKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIONIUE JIAaHHYIO (U3WYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYWHAMH,
BBIYHCIIATH 3HAaUCHHE (PU3NYECKON BETUUNHBL;

aHANIM3UPOBaTh (PU3MUYECKHE MPOIECCHl U SBJICHUS, UCTOIB3YS (HU3UUECKUE
3aKOHBI Y MPUHLHINBL 3aK0OH OMa, 3aKOHBI MOCIEA0BATEIBHOTO U MapajuieIbHOTO
COCMHEHUA NPOBOJAHUKOB, 3aKOH J[koyns—JIeHna, 3aKOH 3JIEKTPOMArHUTHOM
VHAYKIHAH, 3aKOH MPSMOJIMHENHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKCHUS
CBETa, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHeHHE JDiHIITeHHa s hoTodddekra,
3aKOH COXPAaHEHUs SHEPryuU, 3aKOH COXPAHEHHS HMITYJbCa, 3aKOH COXPAaHCHHS
AIEKTPUYECKOTO 3apsiia, 3aKOH COXPaHEHUs MacCOBOrO 4HWCIa, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOIO pacraja, Mpu 3TOM pa3jindaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MAaTeMaTH4YeCKOE BBIPAXKEHHUE U YCIOBUS (TpaHHUIlbl, 00JacTH)
IPUMEHUMOCTH;

ONPENIENIATh HANIPABICHUE BEKTOPA UHAYKIIMK MarHUTHOTO TOJISI TPOBOJIHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JlopeHua;

CTPOUTh M OMNHUCHIBATH H300paKEHHE, CO37aBaeMOE€ IUIOCKHUM 3€pKajioM,
TOHKOM JINH30M;

BBITIOTHATh AKCHEPUMEHTHI 10 MCCIEAOBAHUIO (PU3MUECKUX SIBJICHUU U
MPOLIECCOB C HCIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopmynmupoBate TpobiieMy/3amady M = THIOTE3y YYEOHOTO OSKCIEPHUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEMJIOAKEHHOIO OOOPYOBaHUS, MPOBOAUTH OIBIT U
bopMyIUpOBaThH BBIBOJIHI;

OCYHIECTBIISTh MPSIMbIC U KOCBEHHBIE U3MEPEHUSI (U3HUUECKUX BEITUYUH, MIPU
ATOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHHsS U HUCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLIEHKHU MOTPEUIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH  (PUBMYECKHUX BEJIMYUH C HCIOJIh30BaHUEM
OpSMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATh YCTaHOBKY, (UKCHPOBATH
pe3yJbTaThl MOJYYCHHON 3aBUCHUMOCTH (PU3MUECKUX BEJIMYMH B BHUJE TAOJIUIl U
rpaduKoB, AeNaTh BHIBOBI IO pe3yIbTaTaM UCCIICIOBAHMS;

cOOJII0IaTh MpaBwiia 0€30MacHOr0 TPyJa MPU MPOBEICHUU HCCICIOBAaHUN B
paMKax ydeOHOro JKCIEPUMEHTa, Y4eOHO-HCCIIEAOBATEIBCKOW UM MPOCKTHOU
JEATEIbHOCTU C HUCIIOJIb30BaHUEM H3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPaTOPHOIO
o0opyI0BaHuUs;

pemarh pacu€THhIE 3a7a4dl C SBHO 3aJlaHHON (DU3UYECKON MOJIETBIO,
UCIIONB3Ysl (PU3UYECKUE 3aKOHBI ¥ TIPUHITUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a9U
BbIOMpATh (U3UYECKYIO MOJIENb, BBIACHATh (PU3NUYECKHE BEIWYUHBI U (HOPMYIIbI,



HEOOXOUMBIC Ui €€ peIIeHUs, TPOBOJUTh PACUEThl M OICHHBATH PEAbHOCTH
MOJTyYEHHOTO 3HAYCHUS (DU3UUCCKON BEITMUUHBL,

pelaTh Ka4eCTBEHHbBIC 33/1aUi: BBICTPAMBATh JIOTHUCCKU HEPOTHUBOPECUHBYIO
IICTIOYKY PacCCY)KICHHH C ONMOpOW Ha HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
duszndecKue SBICHUS;

UCTOJB30BaTh  IPH  PEHICHHMM  y4eOHBIX  3a7ad  COBPEMCHHBIC
UH(POPMAITMOHHBIE TEXHOJIOTHH JIJIS TIOUCKA, CTPYKTYPUPOBAHHMS, HHTEPIIPETAIIHA
Y MPEJICTABJICHUS YIeOHOM U HAYYHO-TIOMYJISIPHOW UH(POPMAIINH, TOJTyYCHHON 13

pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJTU3UPOBATH MOJTy4aecMyI0 HHPOPMAIIHIO;

OOBSICHATh TPHHIHWIBI JICHCTBHS MAaIlMH, NPUOOPOB W TEXHHYSCKUX

YCTPOMCTB, pa3iinyaTh yCIOBHS UX OC30IMaCHOTO MCIIOJIb30BAHHS B ITOBCEIHECBHOM
KHU3HU,

IPHUBOIUTH PUMEPHI BKJIaJIa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOIECCOB OKPYKAMOIIECTO MHpA, B Pa3BUTHE
TEXHHUKH M TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUSA 10 (PU3UKE B MOBCEAHCBHOW JKHU3HU
I obecriedyeHus: 6€30MMacCHOCTH MPH OOPAICHUH ¢ MPUOOPAMH U TEXHHUYSCKUMU
YCTPOMCTBAMM, JIJISI COXPAHEHUS 3JI0POBbS M COOJIOJACHHUS HOPM 3KOJOTHYCCKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpYIIE C BBIIOJHEHUEM pA3JIUYHBIX COIMAJILHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBI, PAMHOHAIBHO pAaCIpenesaTh OO0S3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJIAPTHBIX CHUTYAIHsX, aJeKBaTHO OIICHUBAThH
BKJIaJ] K&)KJIOTO M3 YYACTHUKOB I'PYIIIIBI B PEIICHUE paCCMATPUBACMOM TPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrtpoasubie | Ilpakrnuyeckue (ubp )
NMPOrpaMMbl Bcero o0pa3zoBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/Jbl HAYYHOI'O IO3HAHUSA
bubnnorexa [JOK
1.1 ®u3rKa U METObl HAYYHOTO MTO3HAHUSA 2 httos://m.edsoo.ru/7FA1bF72
Hroro no pazneny 2
Paznea 2. MEXAHUKA
bubnuorexa [JOK
2.1 K
HHeMatHia > https://m.edsoo.ru/7f41bf72
bu6mmoteka I1IOK
22 Huramika ! https://m.edsoo.ru/7f41bf72
bu6mmoteka IIOK
2.3 3aKOHBI COXPAaHEHUS B MEXaHHKE 6 1 1 https://m.edsoo.ru/7fA1bf72
Wroro mo paznery 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHUECKOU 9 1 bubnuoteka [IOK
' TEOpUH https://m.edso0.ru/7f41bf72
bubnunoreka [IOK
32 OCHOBBI TEPMOZMHAMMKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHpie COCTOSTHHS BEIIIECTBA. 5 bubnunoreka [IOK

®a3oBbIe IEPEXOIBI

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro mo pazneny 24
Paznen 4. JIEKTPOJAUHAMUKA
bu6mmoteka [IOK
41 UeKTpOCTATHI 10 https://m.edso0.ru/7f41bf72
ITocTtosHHBIN 35IEKTpUYECKHUH TOK. TOKH B bubnnoreka [IOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PeszepBHoe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugposbie
Ne i/ P Kontpoanueie | IIpakrtuueckue (witcpp )
MPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. QJIEKTPOJIUHAMUKA
11 MarnuTHO€ noJie. DINeKTpOMarHuTHas 11 1 3 bubnnoreka [IOK
' WHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHU4ecKue U JIEKTPOMarHUTHBIC 9 1 bubmmoreka [IOK
' KoNeOaHus https://m.edso0.ru/7f41c97c¢
29 MexaHU4YecKHe 1 JJIEKTPOMarHUTHhIE 5 1 bubnnoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoteka I[IOK
23 Onrriia 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEITUAJIbHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI CIENUATBHOMN TEOPUU bubnuoteka [IOK
3.1 4 1
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bubnuoteka [IOK
4.1 DJIeMEHTHI KBAHTOBOM ONTHKH 6 https://m.edsoo.ru/7f41c97¢
4.2 Crtpoenue aroma 4 bubmuoteka [IOK



https://m.edsoo.ru/7f41c97c
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4.3

ATtoMHOe sApo

bu6mmoteka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazaeny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DneMEHTbI ACTPOHOMUH U aCTPOPU3UKHU 7 E;Iri?;fgzeciizﬁaffﬂcg?c
Hroro no pazaeny 7
Paznen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 O6o06matroniee MOBTOPSHHE 4 ]sgri?;;;?dizfr?/l?(fﬂcgh
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



https://m.edsoo.ru/7f41c97c
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KIIACC

Kon
MPoBePSIEeMOro
pe3yjabTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeHBHOﬁ MMporpaMmasI CpeaHEro 0611(61"0 06pa30BaHl/lﬂ

10.1

JleMOHCTpHpOBaTh Ha TpUMEpax poiib W MeCTO (U3UKH B
(GbOpMUPOBAaHUM COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJOTHM, B MPAKTUYECKON ACSITEIBHOCTH

Jroaen

10.2

VY4uThIBaTh I'PaHULIbI IPUMEHEHUS] U3YyYEHHBIX (PU3UYECKUX MoJeneil:
MaTepHuajbHas TOYKa, MHepLualbHas cucTeMa OTcy€Ta, abCONIIOTHO
TBEPAOE TEJO, UACAIBHBIA I'a3; MOJEJINA CTPOCHUS ra3oB, JKUIKOCTEH U
TBEPABIX TE€JI, TOUCYHBIM JICKTPUUECKUH 3aps] — IPHU PELICHUH

buznyecKux 3ana4y

10.3

PacniosnaBate (usnyeckue sBiIeHHUS (MPOIECCHI) U OOBSACHATh MX Ha
OCHOBE 3aKOHOB MEXAaHHWKH, MOJCKYJISIPHO-KUHETHUECKOW TEOPUU
CTPOCHHUSI  BEIIECTBA M  DIICKTPOJAMHAMHUKHU: PAaBHOMEPHOE W
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHE, CBOOOJHOE MaJIeHUE
TeN, IBWKCHHE 110 OKPY)XHOCTH, HHEPIUsS, B3aWMOJCUCTBHE TEIT,
mubdy3us, OpOyHOBCKOE JIBIKEHHE, CTPOCHHE IKHIKOCTEH U
TBEPABIX  Tell, UW3MEHEeHHe o0béMa Tenm TpH  HarpeBaHUU
(OXJMaxIIeHUM), TETUIOBOE pPAaBHOBECHE, WCIApEeHUe, KOHIACHCAIus,
IUTABJICHUE,  KPHUCTAUIM3ANWs, KWIIEHWUE, BIAXHOCTh  BO3/IYyXa,
MOBBILIICHUE JIaBIICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM COCYJE,
CBS3b MEX]y MapaMeTpaMU COCTOSHHUS ra3a B H30IMPOIIECcCax;

QJICKTpHU3alus TCII, B3aUMOOCHCTBHE 3apsa10B

10.4

OnuceiBaTh MEXaHWYECKOE JIBIKEHUE, HCHOIb3ys (u3NUecKue
BEJIMYUHBI: KOOPJMHATA, IIyTh, MEPEMENIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tejla, CWJIA, WMIYJIbC Tela, KUHETUYeCKas DJHeprus,
NOTEHIMaJbHAsE JHEeprus, MeXaHudeckas paboTa, MexaHH4YecKas
MOIITHOCTbH; TPU ONMHUCAHUM NMPABUIIBHO TPAKTOBATh (PU3NUECKUNA CMBICI
UCIOJIb3YEMBIX BENUMYMH, MX OOO3HAu€HUs M €AMHUIIBI, HAXOIWUTh
(bopMyIibl, CBA3BIBAIONINE TaHHYIO (PU3UYECKYIO BEIMYUHY C IPYTHUMU

BCIIMYNHaAMH

10.5

OnuceIBaTh HU3YUCHHBIC  TCIIJIOBBIC CBOMCTBA Tel M TCIUIOBBIE




SBJICHUS, UCHOJb3ysd (U3MYecKHe BEIMYMHBI JaBlICHHE rasa,
TEMIEpAaTypa, CpeIHsAs KUHETHYeCKas DSHEpPrus  XaoTUYECKOIro
JBUKEHHUSI MOJIEKYJ, CpEIHEKBaJpaTHU4Has CKOPOCTb  MOJIEKY,
KOJIMYECTBO  TEIJIOThl, BHYTPEHHsAs  dHeprusa, pabora rasa,
KO3(Q@QUIUMEHT TMOJIE3HOr0 JEMCTBUA TEIUIOBOIO JBMraress; INpHu
ONMCAHUU IIpaBUJIBHO TPAaKTOBAThH busnueckuit CMBICT
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAU€HUs M €IMHHULbI, HaXOAWUTh
(bopMyIbl, CBA3BIBAIOIIME JAaHHYIO (PU3MUECKYIO BEJIHMUUHY C APYTUMHU

BCIIMYMHaAM

10.6

OnuceiBaTh M3yYEHHBIE DIEKTPUYECKHE CBOWCTBAa BEIIECTBA M
DIIEKTPUYECKUE  SABIIEHUS  (MPOLIECCHI), HCMONb3yd (U3HUECKUe
BEJIMYUHBI: ANEKTPUYECKU  3apsf, AIIEKTPUYECKOE  TIOIIE,
HaIpsHKEHHOCTh  TMOJIS, TMOTEHLHAN, Pa3HOCTh IMOTEHIUMAJIOB; TpHU
ONHMCAHUU TPABWILHO TPAKTOBATh (PUIWUCCKUI CMBICI HCITOJIb3yEeMbIX
BEJIMYMH, HX OOO3HAUYEHHUS ¢ EAMHHUIIBI; YyKa3blBaThb (HOPMYIIbI,
CBS3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIUYHMHY C JIPYTHMMU

BCIIMYMHaAMH

10.7

AHAIM3UPOBATh (DU3MUYECKHUE TMPOLECChl U  SIBICHUS, HCIOJIb3Ys
¢u3nyeckue 3aKOHbl M MPUHIIMIIBL: 3aKOH BCEMUPHOTO Tsrotenus, I, 11
u I 3akonsl HproTOHA, 3aKOH COXpaHEHUs MEXaHUYECKOU JHEpPIuu,
3aKOH COXPaHEHHUsI UMITYJIbCA, PUHIUIT CYNEPIIO3ULIUU CUJI, TTPUHLIMIT
paBHOMpPAaBUsS HMHEPUUATBHBIX CHCTEM  OTCYETA; MOJEKYJISAPHO-
KMHETUYECKYI0 TEOPUIO CTPOECHUS BEUIECTBA, Ia30BbIE 3aKOHBI, CBS3b
CpeHel KWHETHMYECKOM HSHEPruy TEIUIOBOIO JABMIKEHHS MOJIEKYH C
a0CONIOTHOW TeMIepaTypoil, MepBbId 3aKOH TEPMOJUHAMUKH; 3aKOH
COXpaHEHHUsI JJIEKTPUYECKOTO 3apsaa, 3akoH Kyiona; npu 3sTom
pasznuyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE

BBIPAXKCHUC U YCIIOBUSA (F PAaHUIIBI, 06J'IaCTI/I) IMPUMCHUMOCTH

10.8

OOBSICHATH OCHOBHBIE MMPUHIIUIIBI JIehcTBUA MalllvH, HpI/I60pOB n
TCXHHUYCCKUX yCTpOfICTB; pas3j4atb  yCJIOBUA HUX 0e30macHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HU

10.9

BrimmonaaTe OKCIICPUMCHTEI IO UCCIICAOBAHNIO (1)I/ISI/II-I€CKI/IX SIBJIEHUU U
IIPOLIECCOB C MCMOJIB30BAHUEM IPSAMBIX U KOCBEHHBIX U3MEPEHU; NTpU
sToM (GopMyaupoBaTh MpobiemMy (3a7ady) W THUIOTE3Y Y4eOHOTO
DKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3  MPEATIOKEHHOTO

000pyI0BaHUs, IPOBOIUTH OIBIT U POPMYIIMPOBATH BBHIBOIBI

10.10

OC}’H.[GCTBJIHTL npAMBIC W KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX

BEJIMYMH, TP 3TOM BBIOMPATh ONTUMAIBHBIA CIIOCOO0 HM3MEPEHHUs H




HCIIOJB30BaTh H3BECTHBIC MCTOAbI OLICHKH HOFpCHIHOCTeﬁ I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXKIY (DH3UYECKMMH BEIMYMHAMH C
HCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHHU; TPHU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pPE3yJbTaThl TOJYYCHHOW 3aBHCHMOCTH
(GU3HYECKUX BEITUYHH B BHJIC TaOIHIl U TPaduKOB, JeTaTh BHIBOJBI IO

pe3ysibTaTaM UCCIIE0BaHUS

10.12

Cobmtogate mpaBuiaa  0€30MacHOrO  TpyAa TMpH  MPOBEACHUU
UCCIICIOBaHUH B paMKaXx y4eOHOro OSKCHEPHMEHTa, Yy4eOHO-
UCCIIC/IOBATEIbCKOW U MPOEKTHOH IESITEBHOCTH C HCIIOJIb30BaHUEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYAOBAHUS

10.13

Pemate pacuérHple 3a/1lauyd ¢ SBHO 3aJIaHHOW (DU3UYECKOH MOJIEIBIO,
UCTIONB3YSl (PU3WYCCKUE 3aKOHBI M TPUHIMIIBI, HA OCHOBE aHAJIM3a
yCIIOBUSL  3aJauyd  BBIOMpATh  (PU3UYECKYI0O MOJENb, BBIACIATH
dbuznueckrue BeIUYUHBI U (HOPMYIIbI, HEOOXOIUMBIE NIl €€ peIIeHHUs,
MPOBOJUTH PACUETHI U OLIEHUBATh PEATBHOCTH IMOJYYEHHOTO 3HAYEHUS

bu3nyeCcKoil BeTMYNHBI

10.14

Pemats Ka4CCTBCHHBIC 3aJa4n: BBICTpauBaTb JIOTMYCCKHU
HCIIPOTHUBOPCUUBYHO LICIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha U3YyYCHHBIC

3aKOHBI, 3dKOHOMCPHOCTH U (1)1/131/1%01(1/16 SABJICHUA

10.15

Wcnonp3oBaTh MNpU  pelIeHUH Y4eOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTMM JUIsl TIOWCKA, CTPYKTYpUpPOBaHMS,
UHTEpPIIpETallM W TPEJCTABICHUS y4eOHOW U HAY4YHO-TIOMYJISIPHOM
UHpOpMalLKK, TMOJTYYEHHONH U3 PA3JIMYHBIX UCTOYHUKOB; KPUTHUECKH

AHAJIM3UPOBATD IMOJTYy4aCMYHO I/IH(I)OpMaI_II/IIO

10.16

[TpuBOANTE TMpUMEpHl BKIAJa POCCUUCKHUX M 3apYOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE INPOLIECCOB OKPYXKAIOIIEro

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTUit

10.17

Hcnonp3oBaTh TeopeTHdecKre 3HaHUs MO (U3MKE B MOBCEIHEBHOM
KHU3HH 17151 o0ecrieyeHns 0€301MacHOCTH py 00paleHuy ¢ nprudopamu
U TEXHUYECKUMH YCTPOWMCTBAMM, AJISI COXPAHEHUs 37I0POBbS U

CO6J'IIOIICHI/I$I HOPM 5KOJIOTHYCCKOTO MOBCACHUS B Opr)KaIOH_ICﬁ cpeac

10.18

PaGotaTe B rpynmne ¢ BBINOJIHEHHEM DPA3JIMYHBIX COIMAIBHBIX POJEH,
IUTAaHUpOBaTh ~ pabOTy  TPYNIbl,  pPalMOHAIBHO  paclpeaessiTh
00s3aHHOCTM U IUIAHUPOBATh JI€ATEIbHOCTh B HECTAaHIApTHBIX
CUTyalusAX, aJ€KBaTHO OLICHUBATH BKJAJ KaXXJO0I'0 U3 YYAaCTHHUKOB

TPYIIIBI B pellIeHHE paccMaTpUBaeMoi poOieMbl




11 KJIACC

Kon
NMpoBEPAIEMOro
pe3yabTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMbI CpeHero 001ero 00pa3oBanus

111

JleMOHCTpHpOBaT, Ha TIpUMEpax poilb W MECTO (U3UKH B
(hOpMHUPOBAaHHKM COBPEMEHHON HAyYyHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU U TEXHOJOTHM, B MPAKTUYECKON ACSITEIBHOCTH

JIFO/IeH, LIETIOCTHOCTD U €UHCTBO (PU3MUECKON KapTUHBI MUpPa

11.2

VYYuThIBaThH T'paHULIbl IPUMCHCHHUS N3YUCHHBIX (bI/ISI/I‘IeCKI/IX MOﬂCHCﬁZ
TOYCYHBIN SHCKTpI/ILIeCKI/Iﬁ 3apAand, aacpHas MOACIb aToOMa, HYKJIIOHHAsA

MOJECJIb aTOMHOI'O sApa IIPU pCIICHUN (bPISI/I‘ICCKI/IX 3a1a4

11.3

PacrniosnaBath ¢u3nueckue sBICHUS (MPOLECCH) U OOBSICHATH MX Ha
OCHOBE 3aKOHOB  JJIGKTPOJMHAMUKA M  KBAaHTOBOW  (DU3UKU:
AIIEKTpUYECKasi IMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMHMUECKOE,
MarHuTHOE NEeUCTBUS  TOKa, B3auMoJieiicTBHE MarHuTOB,
AJIEKTPOMAarHUTHAs HWHAYKLUS, JeMcTBUE MArHUTHOTO TMOJId Ha
OPOBOJHUK C TOKOM MW JBIDKYHIMHCS 3apsijl, SJIEKTPOMArHUTHBIC
KoJie0aHUsT W BOJHBI, MPSIMOJIMHEHHOE pacHpOCTpaHEHUE CBETa,
OTpakeHHe,  IpejoMieHue, uHTepdepeHuus, auppakuus U
HoJIsIpU3alusl CBeTa, AMCIepcusi cBeTa, (POTORNIEKTpUUYECKU 3¢ ekt
(potorddexT), cBeTOBOE MaBieHHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CIEKTpa aTroMa BOJOPOJa, €CTECTBEHHAass M HUCKYCCTBEHHas

PaanOaKTHUBHOCTDb

11.4

OnuceiBaTh  HM3y4YCHHBIE CBOMCTBa  BelIecTBa  (DIIEKTPUYECKHE,
MarHUTHBIE, ONTHYECKUE, dTIEKTPHUUECKYI0 TMPOBOJAUMOCTh Pa3IMYHBIX
Cpel) © DOJICKTPOMArHUTHBIE SIBIEHHUS (TIPOIECCHI), HCIONb3Ys
¢usznyecKkue BENUYMHBL:  JJEKTPUYECKUH  3aps], CWila  TOKa,
DIIEKTPHUYECKOE  HANpPSHKEHHWE,  AJIEKTPHUECKOE  CONPOTHBIICHHE,
pasHocTh noTeHnuanos, DJIC, paboTa Toka, MHIYKIUS MarHUTHOTO
nmons, cuia Awmmepa, cuwia JlopeHna, WHAYKTUBHOCTh KATYIIKH,
OHEPTHUA IDJICKTPUICCKOr0 W MArHuTHOI'O HOJ'IGI)i, nepuoa M 4Yacrora
KoJieOaHuil B KoJieOaTeIbHOM KOHTYpE, 3apsiJl U CHJla TOKa B TIpoIlecce
TapMOHUYECKHIX ANIEKTPOMATHUTHBIX  KoJeOaHUH, (dhoxycHoe
paccTossHUE W ONTUYECKas CHJia JMH3BI, MPU OMNUCAHUU TPABUILHO
TPAKTOBAThH Q)HSHLIGCKI/II\/'I CMBICJI HCIIOJIB3YEMBIX BCJINYHH, nux
0003Ha4YeHHs] U €JUHUIIBI; yKa3bIBaTh (POPMYJIbI, CBS3bIBAIOIINE

JaHHYIO (PU3MYECKYIO BEJIMUUHY C IPYTUMH BeTMUUHAMH
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OnuceiBaTh N3YUCHHBIC KBAHTOBBLIC SBJICHUSA U MPOLECCHI, UCIOJIb3Yyd
(1)H3PI'—I€CKI/IC BCJIIMYMHBI: CKOPOCTH JBJICKTPOMArHUTHBIX BOJIH, IJIMHA
BOJIHBI MW 4YaCTOTa CBCTA, OSHCPIrusd MW HMIIYJILC q)OTOHa, nepuon
nmojypacmnaga, OSHEpIrus CBiA3M AaTOMHBIX AACP, IIPHU  OIIKMCaHHUKU
MMpaBUJIbHO TPAKTOBATb (1)I/ISI/ILIGCKI/II‘/'I CMBEICJI HMCIIOJIB3YEMBIX BEJIMYHH,
uxX 00O3HAYeHUs U CAWMHUIBI; YKa3bIBaTb (1)0pMyJIBI, CBA3BIBAOIUC
JaHHYIO (1)I/I3I/I‘I€CKYIO BCIIMYMHY C APYTMMU BCIIMYMHAMU, BBIYUCIIATH

3HaYeHUE (PU3NYECKON BEITUUMHBI

11.6

AHanu3upoBath (puU3MUYECKHE TPOLECChl M  SIBJICHUS, HCIONb3YS
¢u3nyeckue 3aKOHbI M HpUHOUOBL  3akoH OMa,  3aKOHBI
[OCJIEI0BATEIBHOTO W MapajuIeIbHOIO COECJUHEHUS IPOBOJHHUKOB,
3akoH JIxxoyns — JleHna, 3aKOH 3J1€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
IPSIMOJIMHEHHOIO pacipOCTpaHEHUS! CBETA, 3aKOHbI OTPAaXXCHUS CBETA,
3aKOHBl  IIPEJIOMJIEHUS  CBETA, ypaBHEHHE OUHINTEHHA Ui
¢doro3dexra, 3aKOH COXpaHEHUS HHEPIUU, 3aKOH COXPAaHEHMS
UMIIYJIbCa, 3aKOH COXPAHEHUs JJIEKTPUYECKOro 3apsijia, 3aKOH
COXpaHEHMs  MacCcOoBOrO  uucia, MmocTynartel  bopa,  3akoH
palMOAaKTUBHOTO  pacmajga; HpU 3TOM  pPas3jIMyarh  CIOBECHYIO
(GOopMyYIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPA)KEHUE U YCIIOBUS

(rpaHuIBl, 007aCTH) IPUMEHUMOCTH

11.7

OHpeI[eJ'IHTL HaIlpaBJICHUEC BCKTOPa MHAYKIHU MAIrHUTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMIiepa u cuiibl JIopeHiia

11.8

CTpOI/ITL n  OINChIBATH I/I306pa)KeHI/Ie, co3gaBacMo€  IMJIIOCKHUM

3€pKajgoM, TOHKOW JIMH30M

11.9

BBIOTHATE SKCIIEPUMEHTHI TI0 UCCIIE0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C HUCIOJIL30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; pU
sToM (GopMyIupoBaTh MpoOieMy (3a7ady) W THUIOTE3Y Y4eOHOTO
IKCIIEpUMEHTa, COOMpaTh YCTAHOBKY U3  NPEIIOKEHHOTO

06opy11013aH1/1;[, MIpOBOAUTH OIBIT U (I)OpMyJ'II/IpOBaTL BBIBOAbI

11.10

OcCylecTBiATh TpsAMBbIE M KOCBEHHBbIE H3MEpeHHs (PU3HMUECKUX
BEJIMYMH; TPU 3TOM BBIOMPATh ONTUMAJIBHBIA CHOCOO M3MEpPEHUs U

HCIIOJB30BaTh U3BCCTHBIC MCTOAbI OLICHKH HOFpeIHHOCTeﬁ H3MCpCHHﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HUCHOJIH30BAHHUEM
OpSIMBIX ~ M3MEPEHUH; TPU OTOM KOHCTPYHMpPOBaTb yCTAaHOBKY,
(UKCUpOBaTh pe3yabTaThl MOJYYCHHOM 3aBUCUMOCTH (U3UUYECKUX
BEJIMYMH B BUJE TaOIUI U rpaMKOB, J1€1aTh BBIBOJBI 110 PE3yJbTaTaM

HCCIICAOBAaHUA

11.12

CoOmomate  mpaBuia  0Oe€30mMacHOr0  TpyZa NpU  [POBEICHUU




WCCIICIOBAaHUM B paMKax Yy4eOHOTO OKCIEPHMEHTa,  y4eOHO-
UCCIICIOBATEIILCKOW M MPOEKTHOW JIEATEIILHOCTH C UCIIOJIb30BaHUEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuéTHple 3a1a4M C SIBHO 33/JIaHHON (DPM3UYECKON MOJENbIOo,
HCIIOJIb3YA (1)I/I3I/I‘-IGCKI/IC 3aKOHbBI W TPHUHOMUIIBI; Ha OCHOBC aHaJIM3a
yCJioBUsA 3aJa4du BBI6I/IpaTB (1)M3quc1<y10 MOACIIb, BBIACIATH
¢bu3nyeckrue BEIMYUHBI U (POPMYJIbI, HEOOXOIUMBIE I €€ pelleHus,
IPOBOJUTH PACUEThl U OLEHUBATh PEAJIbHOCTh MOJyYEHHOI'O 3HAYEHHSI

buznyecKoil BeTMYNHbBI

11.14

Pemats Ka4CCTBCHHBIC 3aJa4n: BBICTpauBaTb JIOTMYCCKHU
HCIIPOTHUBOPCUUBYHO LICIIOYKY paCC}/)KI[eHI/Iﬁ C OHOpOﬁ Ha U3YyYCHHBIC

3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

11.15

Hcnonb3oBaTe OpU  pelICHUMM Y4eOHBIX 3aJad  COBPEMEHHbIE
MHGOPMALIMOHHbIE TEXHOJOTUM JUIs IOMCKA, CTPYKTYpUPOBaHUS,
UHTEpHpeTallud M MpPEJCTaBICHUs y4yeOHOM W Hay4yHO-IOIYJIIPHOM
uH(pOpMaLMY, TOJYyYEHHONW W3 Pa3IMYHbIX MCTOYHHUKOB; KPUTUYECKU

aHAJIM3UPOBATH MOIyJaeMyt0 HH(YOPMALIHIO

11.16

00BACHATH IMPUHIUIIBL IeHUCTBUS MalluH, HpI/I60pOB U TCXHUYCCKUX
YCTpOﬁCTB; pas3iiniaTtbh YCJIOBUA HUX 0C30ITaCHOr0 MCIOJIb30BaHUS B

MOBCEIHEBHOMN KNU3HU

11.17

[TpuBoauTE MpUMeEpHl BKJIaJJa POCCHUMCKUX U 3apyOekHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHHE MIPOLIECCOB OKPYKAIOILIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOT I

11.18

Hcnonp30BaTh TeOpeTHYECKHE 3HAHUS MO (U3MKE B TMOBCEAHEBHOU
JKU3HH JUTsl 0OecTieueHust 6€30macHOCTH TIPH 0OpallieHuu ¢ mpudopamu
U TCXHHUYCCKUMU YCTpOﬁCTBaMH, IJI1 COXpaHCHUS 310POBbs U

COOTIOZICHHSI HOPM IKOJIOTHYECKOTO MOBEACHUS B OKpY>KaIoIlel cpesie

11.19

PaGotaTe B rpymme c BBIIOJHEHHEM pPa3jIMUHBIX COLHUAIBHBIX POJei,
IUTaHUpOBaTh ~ pabOTy  TPYIIbI,  PallMOHAIBHO  pPacHpelessTh
00s3aHHOCTH ¥ IUIAHUPOBATH JIESATEIBHOCTh B HECTaHIAPTHBIX
CUTyalusiX, aJE€KBAaTHO OLICHUBATh BKJAJ KaXXIOr0 M3 YYaCTHHUKOB

TPYIIIBI B pEHICHNE pacCMaTpUBaeMON poOIeMbl




IMPOBEPAEMBIE DJEMEHTbBI COAEPKAHUSA

10 KIIACC

Kon
pa3neia

Kox nposepsiemoro

JJIEMEHTA

[IpoBepsiemble 3J1eMeHTHI COTEPKAHUS

OU3NKA U METOIbI HAYYHOI'O [IO3HAHMA

11

®usznka — Hayka o npupone. Hayuneie
METO/bl IO3HAHUS OKpYKaromero mupa. Poip
DKCIIEPUMEHTa W TEOPUM B  IIpoLEcCe

MO3HAHUS IPUPOABI. DKCIEPUMEHT B (PU3UKE

12

MogenupoBanre (GU3NYECKUX SBICHUN H
npoueccoB. Hayunslie runoressl. @uznyeckue
3aKOHBl U TeOpUH. ['paHHIbl TPUMEHHUMOCTH
buznyeckux 3aKOHOB. [TpunHimn
coorBercTBUs. Pomb W Mecro (u3HKH B
dbopmupoBaHUU COBPEMEHHOI Hay4YyHOU
KapTUHBI MUPA, B IIPAKTUYECKOIN

JIESATEIbHOCTH JIFOJEH

MEXAHHUKA

#HHParHH#KITHEMATUKA

2.1.1

MexaHu4ecKoe JIBHKEHHE. OTHOCHTENBHOCTD
MEXaHUYCCKOI'O JBHMKCHNA. Cucrema orcuéra.

Tpaexkropus

2.1

2.1.2

[Tepemerienne, CKOPOCTh (CpeaHsISI CKOPOCTH,
MTHOBEHHass  CKOpPOCTb) U YCKOpPEHHE
MaTepHaJ’IBHOﬁ TOYKH, UX IMPOCKIHU Ha OCHU
CHCTEMBI KOOD/IHHAT. Crnoxenue

MIEPEMEIICHUH U CII0)KEHHE CKOPOCTEN

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSIMOJIMHEMHOE JIBIJKEHHE. I'papukn
3aBHCHUMOCTH KOOp/JIMHAT, CKOpPOCTH,
YCKOpEHUs, IIyTU u NepEMEILEHUS

MaTCpHaHLHOﬁ TOYKH OT BpEMCHU

2.14

CBoOoaHoe nazieHue. Y CKOpeHue CBOOOIHOTO

naJieHus

KpuBonuneiiHoe nBuxkeHue. PaBHOMepHOe




2.15

JIBIOKEHUE MaTepuaTbHON TOYKH o
OKPY>KHOCTH. YTJIOBasi CKOpPOCTb, JIMHEWHAs
CKOpOCTb. [epuon u 4acTora.

LleHTpOCTpPEMUTENBLHOE YCKOPEHUE

2.1.6

Texnuyeckue YCTpOWMCTBA: CIIUJIOMETP,
JIBIDKCHHE CHApsIOB, IIEMHBIE U PEMEHHBIC

nepeaavyn

2.1.7

[IpakTrueckue paboThLI. N3mepenue
MI'HOBEHHOM CKOpOCTH. HccnenoBanue
COOTHOILEHUSI MEXAY IMYTSAMH, MPOIlIEHHBIMU
TEJIOM  3a  IIOCJIE[OBaTeNIbHbIE  paBHBIE
MIPOMEKYTKH BPEMEHU TIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYaJbHOM CKOPOCTHIO, PaBHOM
Hymo. 3yuenue ABMKEHUS IIapuKa B BA3KOU
KUAKOCTH.  M3ydyeHue  ABIDKEHHS]  Teda,

OpOILIEHHOTO TOPU30HTAIBHO

2.2

#HHParH# IMTHAMUKA

22.1

[TpyHIMI OTHOCHUTEIILHOCTH INanmunes.
IlepBenii 3akoH HeroTtoHa. HMHepumanbHbIe

CHUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [lpuHnun cyneprno3unuu

CUII

2.2.3

Bropoii 3akoH HproTOoHa U1 MarepualbHON
TOYKU B MHEPLMAIBHONU CUCTEME OTCYETA
(UCO). Tpermit 3akoH HproroHa  ms

MaTCpHAJIbHBIX TOUCK

224

3akoH BCCMUPHOTO TATOTCHUA. Cuna TsHKECTH.

[TepBast kocMudeckas ckopocTsb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH I'yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuina TpeHus
CKOJNIbXEHHUS W  CHja  TpPEHUs  IOKOA.

Koadduuuent tpenus. Cuna cornpoTUBICHUS

IIpu ABUXKCHUU TCJIA B JKUJKOCTHU WJIN Ia3c

2.2.7

HOCTYHaTeHLHOC H BpPaIIaTCJIbHOC ABUKCHUC

a0COJIIOTHO TBEPAOTO Tea




2.2.8

MOMEHT CHUJIbI OTHOCUTEIBHO OCH BpAalLEHUS.
IIne4o cuibl. YCa0BUS paBHOBECHS TBEPAOIO
tena B UCO

2.2.9

Texauueckne YCTpOﬁCTBaZ INOAIIUITHHUKH,

JABMIKCHUC HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[TpakTudeckue paboThl. M3yueHue MBUKECHUS
Opycka 10 HAKJIOHHOM IUIOCKOCTH  IOJ
JefCTBUEM HecKobKux cuil. MccnenoBaHue
3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOLIUX
B JeGOopMHUpYEeMOH MNpYyKUHE M PE3UHOBOM
oOpasle, OT BEIMYUHBI UX Jedopmanuu.
HccenenoBanue yciaoBUi paBHOBECHUS TBEPIOTO

TCJa, HUMCHOIICTO OChb BpalllCHUA

#i#HPar###3AKOHBI COXPAHEHU A B MEXAHUKE

NMiynibc  MarepualbHOM  TOYKH, CHCTEMBI

2.3.1 MaTepUallbHBIX TOoYek. MMmmynbc Cuisl U
M3MEHEHUE UMITYJIbCa Teja
932 3akoH coxpaHenuss umnyiasca B HCO.
o PeakTuBHOE BUKEHNE
2.3.3 PabGota cuisl
2.34 Mo1uHOCTb CHITBI
23 235 KuneTtnueckas sHeprusi MaTepragIbHONH TOUYKH.
Teopema 0 KHHETUYECKON PHEPTUU
[TorenumanbHas sSHeprus. IloTeHunansHas
238 SHEpPrus yIpyro nepOopMHUPOBAHHON
o npykuHbl. [loTeHIManbHAs SHEprus Tena
BOJIM3U MOBEPXHOCTU 3eMIIH
[ToreHnanbHBIE W HETIOTCHIIMAIBHBIC CHIIBL.
237 CBs3p  pabOTBl HEMOTEHUUAIBHBIX CHI C
- N3MEHEHUEM MeXaHHYEeCKOI SHEPTUH
CUCTEMBI TeJl. 3aKoH COXpaHEHHUSI
MEXaHUYECKOH IHEPTrUH
2.3.8 VYipyrue u Heynpyrue CTOJIKHOBEHUS




TexHu4eckue yCTpOMCTBA: IBHKCHHE PAKET,

2.3.9
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET
[TpakTiueckne paboTel. M3ydeHuwe cBs3U
2310 CKOpOCTEH Tel IIpM HEYNpyrom yzaape.

HccnenoBanne  CBsi3M  pabOTBI  CHJIBI  C

H3MEHEHHEM MEXaHNYEeCKOH OHEPTUH TCl1a

MOJIEKYJISIPHAS ®U3UKA U TEPMOANHAMUKA

3.1

###Par###OCHOBBI MOJIEK Y JISIPHO-KMHETUYECKOU TEOPUU

3.11

OcHoBHbIE MIOJIOKEHHUS MOJICKYJISIPHO-
KUHETUYECKOMN TEOPHH. BpoyHoBckoe
neuxenue. uddysusa. Xapakrep IBUKEHUST U

BSaI/IMOIIeﬁCTBPISI qacCcTull BEUICCTBa

3.1.2

Mopenu CTpoeHuss Ta30B, KUAKOCTEH U
TBEPIBIX Ten W OOBSICHEHHUE  CBOWCTB

BCIICCTBA HA OCHOBC 5TUX MO)IGJ'IGI‘/'I

3.1.3

Macca MOJICKYII. Koanuectso BCIICCTBA.

[TocTostHHas ABoraapo

3.14

TemoBoe paBHOBecue. Temmeparypa u eé

usmepenue. lllkana remneparyp Llenscus

3.15

Mounenb UIEeaTbHOTO rasa. OcHOBHOE
ypaBHEHHE MOJIEKYISIPHO-KMHETHYECKOM

TCOpHU UACATIBLHOI'O Ia3a

3.1.6

AOGconoTHas TeMIepaTypa Kak Mepa cpeiHei
KMHETUYECKOW 3HEPTUU TEIIOBOTO JIBUKEHUS

yactull ra3a. lllkana remneparyp KenbBuna

3.1.7

VYpaBuenne Knanelipona — Menneneesa.

3akon JlaapToHA

3.1.8

I"a3oBbIe 3akoHBI. M30mponieccsl B U€aIbHOM
ra3€¢ C NMOCTOAHHBIM KOJMYCCTBOM BECIICCTBA.

u30TepMa, H30Xopa, nzodapa

3.1.9

TexHuueckue YCTpOMCTBa: TEPMOMETD,

O6apomeTp

3.1.10

[Tpaktuyeckue paboTsl. M3Mepenue macchbl
BO3/yXa B KJIacCHOM komHate. MccnenoBanue
3aBHCHUMOCTH MEX]ly TapaMeTpaMu COCTOSIHUS

pa3peKEHHOTO Ta3a




3.2

OCHOBbI TEPMOJIMHAMUKH

3.21

TepmonnHamuueckass cucrema. BHyTpeHHss
SHEPrusi TEPMOAMHAMHYECKOM CHUCTEMBI U

CIIOCOOBI €€ N3MEHEHHUS

3.2.2

KonuuectBo TemioTsl u pabora. BaHyTpeHHss

SHEPTHA OAHOATOMHOI'O UACAJIBHOI'O Ira3a

3.2.3

Bunbl Temnonepenayu: TEIIONPOBOIHOCTD,
KOHBEKIIUS, U3JydeHHe. TermoéMKocTh Tena.
VYienpHass TEIUIOEMKOCTL BemiecTBa. Pacuér

KOJIMYCCTBA TCIIJIOTHI ITPH TCIJIOIIECPEaAUC

3.24

IlepBb1it 3aKk0H TepMoavHAMUKHU. [IpumeneHune
IIEPBOTO 3aKOHa  TEPMOJMHAMUKHU K
u3onpoueccam. ['padudeckas MHTEpIpETALUSI

paboThI raza

3.2.5

TemnoBble MamuHbl. [IpHHIMIBL  ACHCTBUS
TeIrUIOBBIX MamuH. [IpeoOpa3oBaHust dHEPTrUU
B  TemioBbix MammHax. KoaddunueHt
nosiesHoro gaeictus (nmanee — KIIM)

ternoBoil mammHbl. [{ukn Kapuo u ero KITJ{

3.2.6

Bropon 3aKOH TEPMOJIUHAMUKH.
HeoOpatumocTs  mporeccoB B MPHUPOJE.
TeruioBple  ABUraTenu. OKOJIOTMYECKHE

pOOJIEMBI TEIUIO3HEPTEeTUKU

3.2.7

Texnnueckne YCTpOMCTBa: JIBUraTelb
BHYTPEHHETO CrOpaHusl, OBITOBOM

XOJIOAUJIbHUK, KOHAUTITUOHCD

3.2.8

[TpakTuyeckue pabotsl. M3mepenue yaenbHOM

TETUIOEMKOCTH

3.3

##HPartt## AT PET ATHBIE COCTOSHM A BEHIECBA. ®A30BBIE

INEPEXO/IbI

331

[TapooGpa3oBanue u koHeHcanus. Micnapenue
" KHIICHHUE. VneanHas TeIIoTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYpPhI

KUIICHUS OT JaBJICHUA




AOCOIIOTHAS U OTHOCHUTEILHAS BIAXKHOCTD

332 BO3Ayxa. HachlleHHbIN nap
Trépnoe TeJIo. Kpucrannnueckue u
333 amopbHble Tena. AHHU3ZO0TPONHUS  CBOWCTB
o KPUCTAJUIOB. Kunkue KPUCTAJUIBL.
CoBpeMeHHbIE MaTepUabl
334 [InaBneHne u KpucTAUIM3aLMs. Y JIelbHAs
o TerioTa miaBieHus. Cyomumanus
3.3.5 YpaBHEHHE TEIIOBOTO OanaHca
TexHuueckue yCTpPOWCTBA: THUTPOMETP H
336 IICUXPOMETP,  KaJOPUMETP,  TEXHOJOIHH
o MOJIy4YEHHUsI COBPEMEHHBIX MaTepHalioB, B TOM
quc/ie HAHOMATEepUaioB, U HAHOTEXHOJIOIUU
[IpakTrnueckue paboThL. H3mepenue
3.3.7
BJIQ)KHOCTH BO3yXa
4 OJIEKTPOJMHAMUKA
H#HHHPar# I JIEKTPOCTATUKA
411 DnexTpu3aius Tel. DIeKTpudeckuii 3aps. [[sa
o BU/JIA SJIEKTPUUECKHX 3apsiI0B
[TpoBoiHUKH, JIDIIEKTPUKA u
412
MIOJTyITPOBOIHUKHU
413 3aKOH COXpaHEHMs AIEKTPUUYECKOTO 3apsiia
41 414 B3aumogeiictBue 3apsanoB. 3akon Kynona
OnexkTpuyeckoe  ToJe. HanpsokéHHoCTb
416 AIIEKTPUUYECKOTO TOJIS. [MpuanHn
o cynepno3uuu. JluHUKM HanpsKEHHOCTU
AIIEKTPUYECKOTO OIS
416 PaGota cui  3IEKTPOCTATUYECKOTO  MOJISL.
o [Torenmman. Pa3HOCTh NOTEHIIMAIOB
4.1.7 IIpoBOAHMKN M JUAJIEKTPUKU B IOCTOSHHOM

aNieKTpuYeckoM — mone.  Jluanexkrtpuueckas

MMPOHUIIACMOCTDb




ONEeKTPOEMKOCTb. Konpencarop.

4.1.8 DNEKTPOEMKOCTh  TUIOCKOTO  KOHJCHCATOPA.
DHeprust 3apsHKEHHOT0 KOHJIEHCaTopa
TexHUYeckne  YCTPOWCTBA:  BJIEKTPOCKOII,
419 AIIEKTPOMETP, DIEKTPOCTATHUECKasi 3alluTa,
o 3a3eMJICHHE JJIEKTPONPUOOPOB, KOHIECHCATOP,
KCEPOKC, CTPYHHBIN IIPUHTED
4110 [TpakTHueckue paboTHI. Wzmepenne

SHCKTpOéMKOCTI/I KOHACHCATOpPA

HHHPart#H#ITIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBLIX CPEAX

YcaoBus CYILIECTBOBAHUA IIOCTOAHHOI'O

4.2.1 AEKTpUUecKoro Toka. Mcrounuku toka. Cuna
ToKa. [locTostHHBIN TOK
422 Hanpsokenue. 3akon Oma 11 yyacTka 1enu
423 DNEKTPUYECKOE CONPOTUBIICHHUE. Y I€IbHOE
o COTMPOTHBIICHUE BEIIECTBA
494 [locnenoBarensHOE, napaienbHoe,
o CMEIIaHHOE COETMHEHNE TIPOBOTHUKOB
425 Pabota snexTpuueckoro Toka. 3akoH [[xoyis
4.2 o — Jlenna
4.2.6 MOUIHOCTB ANMEKTPUIECKOTO TOKA
anekTponaBkymas cuna (ganee — IJC) u
497 BHYTPEHHEE COMPOTUBIICHUE HCTOYHUKA TOKA.
o 3akoH OMa i MOJHOM (3aMKHYTOMH)
anekTpuyeckoit nenu. Koporkoe 3ambikanue
DneKTpoHHas MIPOBOANMOCTh TBEPABIX
128 METAJIJIOB.  3aBUCUMOCTH  COMPOTUBIICHHS
o METaJUIOB oT TeMIepaTypEhl.
CBepxnpoBOIUMOCTh
499 DOnekTpuueckuii TOk B Bakyyme. CBoiicTBa
o AJICKTPOHHBIX ITyYKOB
[TomynpoBoauuku. CoOCTBEHHAs U PUMECHAS
4.2.10 MIPOBOJIUMOCTH TIOJYIIPOBOIHUKOB. CBOMCTBA

p-n nepexona. [lonynpoBOAHUKOBBIE TPUOOPHI




4211

ONEeKTpUYeCKUd  TOK B DJIEKTPOJIMTAX.
DNeKTpOIUTHYECKAs JMCCOLUALIUS.

DNEKTPOIn3

4212

DNEKTPUYECKUI TOK B rasax.
CaMmocTOsITeNbHBIE M HECAMOCTOSITEJIbHBIN
pa3psan. Pa3nuuHble THUIIBI CAMOCTOATEIBHOTO

paspsiaa. Momuus. [lnazma

4213

TexHuueckue YCTPOMCTBA: aMIIepMeTp,
BOJITMETP,  PEOCTaT, MCTOYHMKH  TOKa,
AJIEKTPOHArpeBaTeIbHbIE pruOOpHI,
3JIEKTPOOCBETUTENbHBIE IPUOOPHI, TEPMOMETP
COIIPOTHUBJIEHUS, BaKyyMHBIA OHUO,
TEPMUCTOPBI U ¢boTope3ucTopsl,

HOHYHpOBOI[HHKOBBIﬁ AU04, raJlIbBaHUKa

4.2.14

[IpakTrueckue paboTHI. N3yuenne
CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.
N3mepenne DJIC UCTOYHUKA TOKA U €ro
BHYTPEHHETO comnpoTuBieHus. Habmonenue

DIIEKTPOIIH3a

11 KIIACC

Kon
pa3nea

Koanposepsiemoro
3J1eMeHTa

IIpoBepsiemble 3J1eMEHTHI CO/IePIKAHUS

4

OJIEKTPOJJUHAMUKA

###PartH#M AT HUTHOE I1OJIE. SJIEKTPOMAT'HUTHAA MHAYKLA

43.1

ITocTtosiHHEIE MarHuThl. B3ammopeicTtBue

IOCTOAHHBIX MAarHuTOB

4.3

432

MarnutHoe mone. BekTtop MarHUTHOM
uHaykuyy.  I[lpuHmuyn — cyneprnosunuu.
Jluann marnuTHOM wuHAykumu. Kaprnaa

JIMHUMA ~ MarHUTHOM  MHAYKLMHM  TIOJIS

IOCTOAHHBIX MAarHuTOB

4.3.3

MarnutHoe 1oOJie MPOBOJHHMKA C TOKOM.
KapTtuna nuHuil mojg IJIMHHOTO TPSIMOTO

IMPOBOAHMKA W 3aMKHYTOT'O KOJIBILICBOT'O

MMPOBOAHUKA, KATYIIKHW C TOKOM. OneIT




Opcrena. BzaumoelicTBre NPOBOIHUKOB C

TOKOM
4.3.4 Cuna Amriepa, e€ MOyJIb U HallpaBJICHUE
Cuina JlopeHua, e€ MOyJib U HaIIPaBJICHHE.
JB>KeHHE  3apsUKEHHOM — 4acTUMLbl B
435 OJTHOPOJHOM MarHuTHoM mone. PaOorta
cuiibl JIopeHua
4.3.6 SIBneHure MeKTPOMAarHUTHON UHIYKIIUU
4.3.7 [ToTok BEeKTOpa MAarHUTHOW MHIYKIIMH
O/1C nnaykuuu. 3aKoH IEKTPOMarHuTHON
438 unaykuuu Papanes
BuxpeBoe »snektpuueckoe mome. IC
WHIYKIMA B TPOBOJAHHUKE, ABMKYIIEMCS
439 MOCTYNAaTEeNbHO B OTHOPOAHOM MarHUTHOM
noJje
4.3.10 [TpaBuno Jlenna
NHayKTUBHOCTB. SIBIIEHHE CAMOWHIYKIIMH.
4311
SJ1C camonHAYKIMH
DHeprusi MarHUTHOTO TIOJISI KaTYIIKU C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE TI0JIe
TexHuueckne yCTpPOMCTBA:  IOCTOSIHHBIE
MarHMrhl, AJNIEKTPOMArHHUTHI,
4.3.14
AJIEKTPOIBUTATENb, YCKOPUTENH
AJIEMEHTAPHBIX YACTUIL], UHTyKIIHOHHAS TI€Yb
[IpakTnueckue paboThbI. N3yuenue
1315 MarHMUTHOTO TOJII KaTyIIKH C TOKOM.

UccaenoBanue  OelCTBUSA  MIOCTOSHHOIO

MariuTa Ha paMKy C TOKOM. Hccnenopanue

SABJICHUSA BHCKTpOMaFHI/ITHOﬁ HUHAYKIUA

KOJIEBAHUA 1 BOJIHBI

#HPar#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEGAHW A

Konebarensuas  cucrema.  CBoOOIHBIE




5.1

5.11

Kosiebanus. ['apmMoHnUeckne KoneOaHusl.
[lepuon, wacrora, ammuutyna u ¢asa

KoJeOauuit

5.1.2

IIpyxuHHBI MasTHUK. MareMaTu4ecKui

MassTHHUK

5.13

YpaBHEHUE TapPMOHUYECKUX KOJCOAHMIA.
Kunemarnueckoe u JUHAMHUYECKOE

OMMCAaHUE KOJIeOaTENbHOr0 IBUKECHUS

5.14

[IpeBpamienne SHEPTUHU npu
FapMOHUYECKHUX KOJIEOaHMSIX. CBsi3b
aAMILIATYIbI KoJeOanuil UCXOTHOMI
BEJIMYMHBI C aMIUITUTYAaMH KolleOaHuii eé

CKOPOCTH U YCKOPCHUA

5.1.5

Konebarenpublii  koHTYyp.  CBOOOIHBIE
AIIEKTPOMArHUTHBIC KOJICOaHMs B
UJIeaIbHOM  KOJIeOaTeIbHOM  KOHTYpe.
AHaNOrUsl MEXAYy MEXaHWYEeCKHMMH U
AIIEKTPOMAarHUTHBIMA KOJICOAaHHUSMHU.

®opmyina Tomcona

5.1.6

3aKkoH COXpaHCHUA DHEPTHUU B UACATIBHOM

KoJIe0aTeIbHOM KOHTYpC

5.1.7

BBIHy)K,Z[eHHLIe MEXaHHYEeCKHE KOJIeOaHMUs.
Pe3onaHc. Pe3onancHas KpHuBas.
BI)IHY)KIICHHI)IG SJICKTPOMArHuTHLIC

KoJeOaHusl.

5.1.8

Ilepemennsii  Tok.  CuHycOMITaJIbHBINA

IIEPEMEHHBIN TOK.

519

MomHoCTh IIEPEMEHHOI0 TOKa.
AMIUINTYAHOE W ACHCTBYIOLIEE 3HAYCHHE

CHJIbI TOKA W HAITPSIPKCHUSA

5.1.10

Tpancdopmarop. [IponsBoacTBo, nepegava
U TMOTpeOJeHne 3JIEKTPHUUYECKOM SHEpruu.
DKOJIOTUYECKUE PUCKU IPU MPOU3BOJCTBE
AIEKTPUYECKOMN JHEPIUH. Kynbrypa
UCIIOJIb30BAHUSl  DJIGKTPOPHEPTUU B

HOBCEIHEBHOMN KU3HU




TexHuuyeckue yCTpoWCTBa: celicmorpad,

51.11 AIEKTPUYECKUI 3BOHOK, JTUHUN
aJIeKTponepeaay
[Ipaktnueckue pabotel. ccnenoBanue
3aBUCHMOCTH IEpPHOJa MalbIX KojeOaHuit
5110 rpy3a Ha HUTU OT JUIMHBI HUTH U MAaCChI

rpy3a. MccnenoBanue nepeMeHHOro Toka B
LEeNU W3 IOCIEA0BATENbHO COEAMHEHHBIX

KOHJIEHCATOpa, KaTyLIKU U pe3ucTopa

5.2

##HPart#MEX AHUYECKUE U OJIEKTPOMAT'HUTHBIE BOJIHBI

521

MexaHndeckue BOJIHBI, YCIIOBHSI
pacnpoctpanenus.  [lepuwox.  CkopocTb
pacnpocTpaHeHHss W JUIMHA  BOJIHBL

HOHepe‘IHI)IG " IMPOAOJIbHBIC BOJTHBI

5.2.2

###Par### VntepbepeHiusa n audpakius

MEXaHHUYCCKUX BOJIH

5.2.3

3Byk. CkopocTh 3Byka. ['pOMKOCTH 3BYKa.

BeicoTa Tona. TemOp 3Byka

5.24

9J'IeKTpOMaFHI/ITHBIe BOJIHBI. YcnoBus
H3JIYYCHUSA SJICKTPOMArHuTHBIX BOJIH.
Bzaumnas OpHUCHTalHA BEKTOPOB E, Buvo

B BHGKTpOMaFHHTHOﬁ BOJIHC B BAKyyM€

525

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:
OTpa)KE€HUE, MPEIOMIICHUE, MOJISIPU3ALINS,
mudpakius, uHTepdepeniusa. CKOpPOCTh

9JICKTPOMArHuTHBIX BOJIH

5.2.6

[IIxana JJIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHne >JIEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHBI pagruoCBA3N MU TCICBUACHUA.
PaI[I/IOJ'IOKaLII/ISI. 3JICKTpOMaFHI/ITHOC

3arpsi3HEHUE OKPYKAOIIEN CPeJIbl




5.2.8

TexHudeckue yCTpOUWCTBA: MYy3bIKaJIbHBIC
WHCTPYMEHTBI, YIBTPa3BYKOBast
JIMarHOCTHKAa B TEXHUKE U MEAMIIUHE,
pamap, pagMONPUEMHHUK, TEJIEBU30D,

aHTeHHa, Tenedon, CBY-neun

5.3

HH#HParH#HOIITUKA

531

[IpssmonuHeitHOEe pacnpocTpaHeHue cBeTa

B OJIHOpOAHOM cpene. Jlyu cera

5.3.2

OtpaxeHue cBeTa. 3aKOHbl OTPAKEHUS
cseta. [locTpoenne n300paskeHuid B INIOCKOM

3epkaie

5.3.3

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS
CBeTa. AOCOIIFOTHBIN oKasareib

MMPCIOMIICHUA

5.34

ITomnoe BHYTPECHHEE OTpaKEHHUE.
IIpenenbHbIl yroJl MOJHOIO BHYTPEHHETO

OTpaKCHUSA

5.35

Hucnepcus  cBera. CHOXHBIM  COCTaB

6enoro cera. [{ger

5.3.6

Cobwuparorye u pacCeMBaIOIINE JINH3HI.
Tonkas nuH3a. DOKYCHOE paCCTOSHUE U
ONTHYECKas  CWJIa  TOHKOM  JIMH3BL
[TocTpoenue n300pakeHnii B COOUPArOIINX
U pacceMBalomMx JuH3aXx. Dopmyna
TOHKON JTHUH3BI. YBEJIWUCHUE, TaBacMOe

JIMH30H

5.3.7

HpCI[CJ'ILI MPUMCHUMOCTH T COMCTpPI‘-ICCKOﬁ

OIITHUKH

5.3.8

Wntepdepenuuss  cBera.  KorepeHTHbIE
UCTOYHUKH. Ycnosus HaOJII0IeHUS
MaKCHMYMOB nu MHHHMYMOB B

UHTEpPEPEHIIMOHHOW KapTUHE OT JIBYX

CI/IH(l)a3HBIX KOTCPCHTHBIX HCTOYHUKOB




Hudpakuuss  cera.  udpaxnmonHas

pCHIéTKa. VYcnoBue Ha6J'IIOI[CHI/IH TJIaBHBIX

539 MaKCUMYMOB npu MaJCHUNA
MOHOXPOMAaTHYECKOTO cBeTa Ha
TU(PPAKINOHHYIO PEHIETKY

5.3.10 [Tonstpu3arnus cBera

TexHuueckne yCTpPOMCTBA: OYKH, JyIa,
doroanmapar, NPOSKIMOHHBIA amnmapar,
5.3.11 MHKPOCKOII, TEJECKOI, BOJIOKOHHAs
ONTHKA, JU(pPaKIHOHHAS  PEmETKa,

J8(0216:10]0)501¢

[IpakTnueckue paboTHI. H3mepenne

MMOoKas3aTcjisd IMPCIOMIICHUSA. UccnenoBanne

5.3.12
CBOMCTB HW300pa)KCHWH B JIMH3aX.

Hab6nronenue nucnepcun ceta

BJIEMEHTbI CHELIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

I'paHuIlBl TPUMEHMMOCTH KJIACCHYECKOU
MEXaHMKH. [TocTynats TEOpUH
6.1 OTHOCHUTEJIbHOCTH: MHBapUaHTHOCTb
MOJyJsl CKOPOCTH CBeTa B BaKyyMe,

MIPUHITUTT OTHOCUTEILHOCTH DWHIIITEHHA

OTHOCI/ITGJ’II)HOCTB O}IHOBpeMeHHOCTI/I.
6.2 3aMmenieHMe BPEMEHM U COKpAaIlleHHE

JUIMHBI

6.3 DHEprus U UMITYJIbC CBOOOTHOM YaCTHITBI

CBs3b Macchl ¢ PHEPrueil U MUMITyJIbCOM
6.4 CBOOOJTHOW  4YacCTHUIIBl. OHEPrusi IMOKOA

¢BOOOIHOI YaCTULIBI

KBAHTOBAA ®U3UKA

7.1

#H#Par###JIEMEHTBI KBAHTOBOM OITHUKH

®otonsl. Popmyna [lnanka cBsi3u sHEPrUn
7.1.1 ¢oToHa ¢ ero yacroroil. OHeprus u

UMITYJbC (OTOHA




7.1.2

OTtkpeITHE U HccaenoBanue Gorodddexra.

OIBITEI AlT. Cronerosa. 3aKOHBI

doroaddexra

7.13

YpaBHeHue OHHIITEHHA JUIS

dotorddekra. «KpacHas TpaHHUIIa»

doroaddexra

714

JlaBnenue cera. Onbitel [1.H. JIeGenena

7.1.5

XUMHYECKOE JeHCTBUE CBETA

7.1.6

Texuuyeckue ycTpolcTBa: (HOTOdIEMEHT,
doTogaTyuk, COJIHEYHas Oarapes,

CBETOIUOT

7.2

CTPOEHUE ATOMA

721

Monens atoma Tomcona. OTBITE
Pesepdopra rmo uccieqoBaHUIO CTPOSHUS

aToMa. HHaHCTapHaSI MOACIBb aTOMa

7.2.2

[Toctynatet bopa. Hznyuenue u
noryiomeHne  (GOTOHOB TpU  Hepexoie
aToMa C OJHOrO YpOBHS DJHEPIMM Ha
npyroi. Bunel ciektpoB. CrieKTp ypoBHEN

SHEPTUH aTOMa BOIOPO/Ia

7.2.3

BonHoBEIe cBoMicTBa 4dacThl. BOJHBI e
Bpoiins. KopmyckynsipHO-BOTHOBOM
nyanusM. Jludpakius sneKTpoOHOB Ha

KpHUCTaJ1ax

724

CrnoHTanHOe U BBIHYXXJICHHOC H3JTYUCHHC.

YcTpoiicTBO U PUHIUIT pabOTHI Jlazepa

7.2.5

TexHUYecKre yCTpPOMCTBA: CHEKTPATbHBIN
aHanu3 (CIEKTPOCKOIT), Jlazep, KBAaHTOBBIM

KOMITBIOTEP

7.2.6

[Ipaktuyeckne  pabotel.  HaOmronenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A/1PO

7.3.1

Meroasl HaOMIOAGHUS M PETHCTPALUH

SJICMCHTAPHBIX YaCTHUI]




7.3.2

OTKpbITHE  PAAUMOAKTUBHOCTU.  OMNbBITHI
Pesepdopna mo ompenenseHuro cocraBa
paauoakTUBHOTO wu3nydeHus. CBolicTBa
anbda-, 6era-, ramma-usnydeHus. Biausaue

PaaArOaKTUBHOCTHU HaA KUBBIC OPraHU3MbI

7.3.3

OTkpplTHE  IPpOTOHA U HEWUTpOHA.
Hyxnonnass monens siapa [eiizenbepra —
NBanenko. 3apsn sapa. MaccoBoe 4mCIIO

sapa. M3otormsl

7.3.4

Anbda-pacna. DNEeKTPOHHBII u
MO3UTPOHHBIA  OeTa-pacmaj. lNamma-
u3JlyyeHue. 3aKOH  paJuOaKTHBHOIO

paciiazia

7.3.5

BHCPFHH CBsA3HU HYKJIOHOB B sape.

Snepusie cuibl. [{edext Maccrl spa

7.3.6

ﬂ,[[epHBIC pe€aKuuu. I[eHeHI/Ie Hn CHHTC3

anep

7.3.7

SAnepHsiit peaxrop. TepmosinepHbIit
cuHre3. IlpoOieMbl W  NEpPCHEKTUBBI
AJIEPHON HSHEPreTHKU. OKOJIOTUYECKHE

ACIICKThI ﬂﬂepHOﬁ OHEPICTUKHU

7.3.8

OneMeHTapHble  vactuipl.  OTKpeITHE
[IO3UTPOHA. @yHIaMEHTAIIbHBIE

B3aHUMOIENCTBUSA

7.3.9

TexHuueckue  yCTpOMCTBA:  JO3UMETD,
Kamepa BuibcoHa, sIepHBIM  peakTop,

aroMHas oomba

7.3.10

[Tpaktnueckue pabotel. MccnenoBanue

TPCKOB JaCTHI] (HO TOTOBBIM

dbotorpadusam)

OJIEMEHTHI ACTPOOU3NKU

8.1

Bun 3Bé3nHoro nHeba. Co3Be3nusi, SpKHUe

3BE3/bI, IIAHETHI, UX BUAUMOE JIBM)KCHUE

8.2

Comgeydass cucreMa. llmaHeTsl 3eMHOMI




IpYIIIBL. [InaHeTbI-ruranThbl u  ux
CIyTHHUKH, KapJIMKOBBbIC IUIaHETHL. Maible

Testa COTHEYHON CHCTEMBI

8.3

Comunie, dorochepa u  armocdepa.

ConHeyHas aKTUBHOCTh

8.4

Ucrounuk sneprun CosHua U 3BE3]1

8.5

3BE31bl, UX OCHOBHBIE XapaKTEPUCTHKU:
Macca, CBETUMOCTb, pajuyc, TeMIepaTypa,
150:¢ B3aUMOCBS3b. Jwnarpamma
«CTIEKTPAJIIbHBIA KJACC — CBETUMOCTBHY.
3BE3pl TJIABHOM  IOCIJIEIOBATEIBHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTB) JUIA

3B&3]] IIIaBHOM MOCIICIOBATEIILHOCTH

8.6

#i#HtPar##HBuyTpenHee cTpoeHue 3BE3.
CoBpemeHHbIE MIpPEICTaBICHUS 0
npoucxoxaeHnu u 3poitounn ConHioa u

3BE3. DTaIlbl JKU3HU 3BE3]T

8.7

Mneunsii  Ilyre — Hama [anakrtuka.
CnupanbHass  cTpykTypa [ amakTukwy,
pacnpezneneHue 3BE3J, Ta3a U IbBUIN.
ITonoxxenne wu gBuxenne ConHua B
lNamaktuke. Ilnockas u chepuyueckas

moAcUcTeMBI I'anakTUKU

8.8

Tuner ramaktuk. Paguoranakthnkn ®

KBazapbl. YEpHBIE IBIPHI B A/Ipax raJIaKTHK

8.9

Bcenennas. Pacmupenue  BceneHHOM.
3akon XaOO6ma. PaszbOeranmue TrajaKTHK.
Bospact u pamuyc BcenenHoil, Teopus
bonpmioro B3peiBa. Monens «ropsueit

Bcenennoi». PennkToBoe n3itydeHnne

8.10

Macmtabnass ~ ctpykrypa  BceneHHOM.
Meraranaktuka. Hepeménnbsie nmpoOiembl

aCTPOHOMHU




YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI IS YYUTEJIA
HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPChbI

CETHU UHTEPHET



