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. IOSICHUTEJIBHAS 3AIIUCKA

1. Ha3BaHmue, aBTOP U roj U3JaHus y4eOHOH MPOrpaMmMbl

Pabouas mporpamma coctaBiieHa Ha ocHOBe DyH/IaMEHTAJILHOTO sapa coAepkaHus oOuiero oOpa3oBaHusi, TpeOOBAHUN K pe3ylbTaTaM
OCBOCHHS 00pa3oBaTeIbHON MPOTrpaMMbl CpeiHero o0miero oopa3oBaHusi, U3JI0KEHHBIX B (elepaJbHOM TOCYJapCTBEHHOM CTaHIAapTe CPEIHEro
oOmiero obpazoBaHusi, U ¢ HCMoNb30oBaHHeM [IprMepHOIl OCHOBHOIM 00pa3oBaTENbHON MPOTpamMMbl CpelHero o0Iiero odpazoBaHus, aBTOPCKOM
nporpammel A.B. I'pauena, , B. A Tloroxesa, I1. FO. bokosa u ap. - M. : Benrana-I'pad, 2017. B paboueii mporpaMmMe y4TeHbI COBPEMEHHBIE HJICU
pa3BUTUA U (HOPMHUPOBAHMS YHUBEPCATbHBIX YUCOHBIX NEHCTBUIl U CpeqHEro o01iero oopa3oBaHusi, KOTOpble COCOOCTBYIOT (hOPMUPOBAHUIO Y
00yJaronumxcsi POCCUMCKON rpakIaHCTBEHHOW MICHTUYHOCTH, KOMMYHHUKATUBHBIX KaY€CTB JJUYHOCTU U OBJIAJCHUIO HABBIKAMH CAMOCTOSATEILHOTO
npUOOpEeTEeHNUsI HOBBIX 3HAHUMN - YMEHUS yUuThCs. JlaHHas pabouas mporpamma npeaycMaTpuBaeT u3ydenue pu3uku Ha 6a30BOM ypOBHE.

2. llesu u 3apa4M MPOrpaMMmbl

Bxuag ¢pusuku kak yaeOHOTO mpeaMeTa B JOCTHKEHHE OOIIHX IeTiel cpeqHero o0mero o0pa3oBaHus 3aKII0YAETCS B CICTYIOIIEM:

B 3aBeplUICHUH (POPMHUPOBAHUS OTHOCUTEIHHO 1IEJIOCTHOM- CUCTEMBI 3HAHUN HA OCHOBE COBPEMEHHOM (PU3NUYECKON KapTUHBI MUPa, 3HAKOMCTBE C
Han0oJiee BAXKHBIMU OTKPBITUSIMU B 00J1aCTH (DU3UKHU, OKA3aBIIMMH OTIPECIISIIOIIESE BIUSHUE HA PAa3BUTHE IUBIIIM3AIUY;

dbopMupoBaHUU yOEXKIEHHOCTH B IEHHOCTU OOpa30BaHUS, 3HAYMMOCTH (PU3MYECKUX 3HAHUW N7 KaXJIOTO YelOBeKa, HE3aBHCUMO OT €ro
npoQeCCHOHAIBHON JeSTENHHOCTH;

OBJIQICHUM TPEACTABICHUSIMU O HAyYHOM METOJIE€ MO3HAHUS, O €ro MCIOJIb30BAHUM, O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKH U TEXHHKHU;
MpUOOpPETEHNN YMEHUI MPUMEHSThH TTOJYYCHHbBIC 3HAHUS Ha TIPAKTUKE JIJIs1 OOBSICHEHHS IIPUPOJIHBIX SIBJICHUH;

3¢ (heKTUBHOTO U OE30MaCHOTO MCIOIB30BaHUSI COBPEMEHHBIX TEXHUYECKHX CPEACTB M TEXHOJOTHH, PallMOHAIBHOTO MPHUPOAONOIB30BaHUS U
3alUThl OKPYXKaIOIIe cpeibl;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHUS, YCBOEHHE OCHOBHBIX HACH (PU3NYECKUX TEOpUM, 3aKOHOB U MPHUHIIUIIOB, JEXKAIUX B OCHOBE
COBPEMEHHOM (PU3NUECKON KapTHHBI MUPA;

pa3BUTHE UHAUBHUIYATBHBIX U TBOPUYECKUX CIIOCOOHOCTEH B 001acTH (DPU3HUKHU ¢ YUETOM MPOPECCHOHATHHBIX HAMEPEHHI, HHTEPECOB U 3aIPOCOB;

(dbopMupOBaHHE YCTONYMBOW NOTPEOHOCTH YYMTHCS, TOTOBHOCTHM K MPOAODKEHHIO OOpa30BaHUS, CaMOPa3BUTHIO U CAaMOBOCIUTAHUIO, K
CO3UIATEIHLHON U OTBETCTBEHHOU TPYJIOBOM AESITENFHOCTH; IPHOOPETEHNE YMEHUH MPUMEHSATh IOTyYeHHbIE 3HAHUS

JUIsl pereHust 3aaad, 3¢p(OEKTUBHON MOATOTOBKH K TMOJTYYEHUIO TMPO(PECCHOHATLHOTO 00pa30BaHMs; OBIAJCHUE MPEICTABICHUSIMH O HAYYHOM
METO/I€ MO3HaHUs1, YMEHHE UM MOJIb30BaThCH,

MOJIy4YeHUE IEePBOHAYAIBHOTO OIbITA MCCIEI0BATENbCKONW AESTeNbHOCTH, 3HAHUH O COBPEMEHHOM YpPOBHE pa3BUTHUS HAyKH, TEXHUKU H
TEXHOJIOTHi1; BOCIIUTAaHUE YOSKIEHHOCTH: B HEOOXOJMMOCTH COTPYAHHYECTBA B TIPOIECCE BHIMOHEHUS MOCTABICHHBIX 3a71a4;

B HEOOXOMMOCTH MOPATbHO-3TUUECKUX KPUTEPHEB B MPOIIECCE HAYYHBIX MCCICAOBAHUIN U MPU PeaTM3allii HAYYHBIX JOCTHKEHUN



B BO3MOXXHOCTH MCIIOJIb30BAaHUS JTIOCTHKCHUN (DPM3UKU HA OJIar0o YeIOBEUECKOW IUBUIIA3AIINY.

3. KpaTkasi xapakTepucTiuKa y4e0HOr0 mpeamera

®du3nka Kak Hayka 0 Hanbolsiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTYIAs B KAUeCTBE y4eOHOTO MpeMeTa B IIKOJIC, BHOCUT CYIICCTBEHHBIH
BKJIaJ B (DOpPMHUPOBAHKE CHCTEMbI 3HAHUI 00 OKpyxkaromeM mupe. [IkonbHbBII Kype GU3UKK - CHCTEMOOOPA3YIONINI JIsi €CTECTBEHHOHAYYHBIX
Yy4eOHBIX IPEMETOB, TOCKOJIBKY (PU3NUYECKHE 3aKOHBI JIS)KAT B OCHOBE XUMUH, OMOJIOTHH, reorpaduil U aCTPOHOMHHU.
Nzyuenne ¢u3uku HEOOXOAWMO Ui OBIIAJCHUS OCHOBAMH €CTECTBEHHBIX HAYK, SBISIONIMXCS HEOTHEMJIEMBIM KOMIIOHEHTOM COBPEMEHHOMN
KYJIbTYpHl, s (OPMHPOBAHUS COBPEMEHHOIO IIEJIOCTHOTO MHPOBO33PCHHUS, COOTBETCTBYIOLIETO YPOBHIO DPAa3BUTHS HAyK M TEXHOJIOTHH,
OOIIIECTBEHHOH MPAKTHKH.
Jns pemenus 3aaad  (GOPMHPOBAHUS OCHOB HAyYHOTO MHUPOBO33PCHHUS, PA3BUTHS HMHTEIUICKTYAJIBHBIX CHOCOOHOCTEH W TO3HABATEIIBHBIX
MHTEPECOB YYaIIMXCs OCHOBHOE BHHMAaHHE B INpOLECCe M3ydeHHs (DU3MKH yJeNIeHO He TOJBKO Mepefade CyMMbI 3HAHWH, HO U 3HAKOMCTBY C
HAyYHBIM METOJIOM TIO3HAHUS OKPYXKAIOIIIEr0 MUPA, TPEOYIOIIMM OT 00yUYaIOIIMXCSI CAMOCTOSATEIBHOM eI TeIbHOCTH.

4. W3meHeHUsl, BHeCEHHbIE B IPMMEPHYIO U ABTOPCKYI0 Y4eOHYI0 IPOrpaMMy U UX 000CHOBaHMe.
ABTopckas nporpamMmMa cocrasiena Ha 140 gacos, mo 70 B 10 u 11 kiaccax, HO coriacHO KalleHAapHOMY yueOHomy rpaduky, B 10 m B 11
KJlaccax 1o 34 yyeOHbIe HEIeTH, MOTOMY Bcero 68 u 68 yacoB B KaKIoM Kiiacce, utoro 136 yacoB. B aBTopckoii mporpamme mnpejiaraercs pasaent
«Pu3nKa U eCTECTBEHHOHAYYHBI METOJ TO3HAHUS MPUPOIB», COAEPKAHUE KOTOPOTO HMCIOIB3YETCs I PAacKpBhITHs OCTaJIbHBIX TeM Kypca. Ha
HEPBOM ypOKe (PU3HMKH coziepKaHHe ITOT0 pas/ielia J0OBOJUTCA 0 CBEIEHHS 00yJaroLIuXcs.
5. HazBaHue y4eOHO-MeTOAUYECKOT0 KOMILJIEKTA
YMK «®u3suka. 10 kmace»
1. ®usuka. 10 kiace. Yueonuk (aBropsr A. B. I'paues, B. A Iloroxes, I1.1O. Bokos).
2. ®usuka 10 knacc. Pabouas Terpaap
3. H.A. [TapdpentreBa. Coopuuk 3aaau 1o ¢pusuke 10 — 11 knaccsl. bazoBblil v npoduIbHBIN ypOBHU
YMK «®usuka. 11 kmace»
1. ®uszuka. 11 xnacc. YueOnuk (aBropsl A. B. I'paues, B. A Iloroxes, I1.}O. bokos).
2. ®usuka 11 knacc. Pabouas tetpans
3. H.A. IlapdentreBa. Coopuuk 3ama4 1o ¢usuke 10 — 11 kmaccel. bazoBerit u mpouiIbHBIN ypOBHU
5. KouanuecTBo y4eOHBIX 4acoB 10 KjIaccam
CornacHo 6a3ucHoMy yueOHOMY IJIaHy paboydas mporpamma paccuntana Ha 138 yacos: B 10 u 11 knaccax no 68 gacos.
6. dopMbl OpraHu3anMu y4eOHOT0 MPOIecca H UX COYeTaHHe, a TaKKe mpeodaanamiue GopMbl TEKYIIEro KOHTPOJIS
OcHoBHOI (hopMoOii opranuzauy yueOHoro npoiuecca spisercs ypok. [IpeoGnangaromue GopMbl KOHTPOIIS — KOHTPOJIbHBIE U TAOOpaTOpHBIE paOOTHI.
B yuebnmkax 10 - 11 kmaccoB A.B. I'paueBa mpencTaBieHbl ONMUCAHUS JIAOOpAaTOPHBIX padboT. KoHTponpHBIE paboThl OyayT (GopMHpOBATHCS W3

2



coopHuka 3amau 1o ¢usuke E.I'. MockoBkunoi, B.A. Bonkosa. PaGoueii nporpamMmmoii mpenycMoTpero nposeaenue B 10 kimacce 6 mabopaTopHBIX
pabort, B 11 kimacce mabopaTopHbix padoT —/. KOHTPOJIBHEIX paboT, BKJIOYAs UTOTOBYIO KOHTPOJBHYIO padoTy B 10 u 11 xmaccax — 9.

. OBIIAA XAPAKTEPUCTUKA YYEBHOTI'O ITPEJIMETA

Jnis pemeHus 3azad (pOpPMHPOBAHUS OCHOB HAYYHOTO MHMPOBO33PEHUS, PA3BUTUS HHTEUIEKTYalbHBIX CIIOCOOHOCTEH M IO3HABaTEJIbHBIX
MHTEPECOB yUYaIlUXCsi OCHOBHOE BHUMAaHHE B MPOLIECCE U3YUECHUs (DU3UKH YIIEICHO HE TOJIBKO Tepeiade CyMMbl 3HAHHM, HO U 3HAKOMCTBY C Ha yUYHBIM
METOAOM IIO3HAHUS OKPYXKAIOIIEro MHUpa, TPeOYIOUMM OT O0y4aroIuxcs caMOCTOATENbHOHN aesTenbHocTH. llpeanoskeHHbll Kypc Oazupyercs Ha
€IMHOW KOHIICTIIINH MTPETIoIaBaHusl (PU3UKH B LIKOJIE, KOTOPAs MPEIoIaracT B OTHOIECHHH y4eOHOTro MaTepraa;
1) JOrMYecKyro MOC/IeI0BATEIBHOCTD €r0 H3YUCHNUS;
2) CTYNEHYATOCTh U3JI0KEHHSI, YIUTHIBAIOIIYIO C(HOPMHUPOBAHHOCTh HEOOXOIUMOT'0 Ha JAHHOM ITAIle MATEMAaTHUYECKOTO arapaTa;
3) mpeeMCTBEHHOCTh BBOJAMMBIX MMOHATHH;
4) BO3MOKHOCTh aBTOHOMHOT'O 00yYEHUsI, TIO3BOJISIONIYI0 YIEHHKY CaMOCTOSITEIbHO pa300paThCs B ©3y4aeMOM MaTepualle;
5) opraHu3anuio AJsi €ro0 OCBOCHUSI COBMECTHOM JEATEIBHOCTH 10 PEHICHHUIO (PU3NYECKUX 3a1a4, IPOBEACHHIO SKCIIEPUMEHTAIBHBIX UCCIICIOBAHUI 1

IIPOEKTHBIX paldoT;

6) 10CTaTOYHOCTH Y4EOHOrO MaTepHaa JUis pelieHuUs] 00pa30BaTeIbHbIX 3a/1a4;
7) MOATAITHYIO CUCTEMATHU3AIUI0 3HAHUI ¥ BO3MOXHOCTB IIO3TAITHOTO KOHTPOJIS 3HAHUIA,
8) nuddepeHpPOBaHHOE U3IOKEHUE MaTepHaia, Pealn3ykollee IBYX yPOBHEBBIH MOX0/ K O0YUCHHIO.

I11. OMMCAHUE MECTA YYEBHOT' O IIPEJJMETA B YYEBHOM IIJIAHE

Conepxanne 00ydeHus GU3HKE, MPEACTABICHHOE B pabovell mporpaMme, BBICTPOSHO JTMHEHHO 1 paccunTaHo Ha 350 wacoB 3a JBa roga 00y4eHUs
i yrayonéHHoro ypoBHs. [Ipu u3ydennn ¢pusuku Ha yrinyonéHHOM ypoBHE (5 yacoB B Hezaento B 10 kiacce — Bcero 175 yacoB, 5 yacoB B Hezenio B 11
Kjlacce — Bcero 175 4acoB) B JIONOJHEHHE K OCHOBHOMY KypCy H3YYalOTCS MaTepHaibl s YriyOJE€HHOro ypoBHA. Marepuaibl 3TOrO YpOBHS
MIpPEJICTaBJICHBI KaK JOMOHSONME 0a30BbI YPOBEHB U pacuiupsromue ero. OHU BBIETSIOTCS B OJIOKH, pacrofio’KeHHbIe B KOHIIE maparpados (B ciyuae,
€CJIM OHHU SIBJISIOTCS pacIIMPEHUEM T€MbI 0a30BOr0 ypOBHS), JIMOO MpeICTaBICHbI TONOJHUTENbHBIMU Naparpadamu i yriiyonEHHOro u3ydeHus (eciu
paccMmarpuBaeMasi TeMa U3ydaeTcsi TOJbKO Ha yriiyOol€HHOM ypoBHE). PesepB Bpemenu ains yriayOnéHHoro ypoBHs — 18 dacoB: 7 yacoB B 10 kmacce u 11
gacoB B 11 kmacce. 310 pe3epBHOE Bpemsi IpH pa3paboTke paboueld MporpaMMbl MOKET OBITh HCIIOIB30BAHO KakK ]Il BBEACHHS JOMOTHUTEIHHOTO
COACPpIKaHUA O6yquH$I, TaK 1 JJIA YBECJIUMYCHUA BPEMCHH HA U3YUCHUEC OTACIBHBIX TEM, OPraHU3alui0 MOBTOPCHUS, BHCYPOUHYIO ACATCIBHOCTD U T. II.

1IV. OIUCAHUE HEHHOCTHBIX OPUEHTUPOB COAEP KAHUSA YUYEBHOI'O TIPEAMETA
LleHHOCTHBIE OPUEHTHPHI COAEPKAHUS Kypca (QU3UKU B CpeAHEH IKOJe onpenensiorcs cneundukoil pusnku kak Hayku. [IoHATHE «TICHHOCTH»
BKJIIOUAET €IMHCTBO OOBEKTUBHOTO (caM OOBEKT) U CyObEKTHBHOIO (OTHOIIEHHE CyOBhEeKTa K 00BEKTY), MO3TOMY B KaueCTBE LIEHHOCTHBIX OpUEHTHPOB
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¢bu3nueckoro 00pa3oBaHUsl BBHICTYNAIOT OOBEKTHI, U3yyaeMble B Kypce (U3MKH, K KOTOPBIM y yudammxcs GopMupyercs HeHHOCTHOe oTHomieHue. [Ipu
3TOM BEAYIIYIO POJIb MIPAOT MO3HABATENbHBIC IEHHOCTH, TaK KaK JaHHBIA Y4eOHBIM MpeAMET BXOJHUT B TPYIILY IPEAMETOB MO3HABATEIHLHOTO IUKIIA,
IJIaBHAs LEJIb KOTOPBIX 3aKI0YAETCS B U3yUYEHUU IPUPOIBI.

OCHOBY MO3HaBaTENbHBIX [IEHHOCTEH COCTABJSIOT HAYYHbIC 3HAHMS, HayYHbIE METObI MMO3HAHMA, a LIEHHOCTHAs OpHEHTAlus, GpopMupyemas y
yualuxcs B rpoiiecce u3yueHust Gu3uKu, MposiBIIIETCS:

® B IIpU3HAHWU NECHHOCTH HAYYHOI'O 3HAHH, €0 HpaKTI/I‘-IeCKOf/’I S3HAYMMOCTHU, JOCTOBCPHOCTH,
® B OCO3HaHMHU ICHHOCTHU (bl/ISI/ILIGCKI/IX METOA0B UCCIICOOBaHUA ’KMBOH M HEXKUBOU IIpUPOAEI;
® B IOHMUMAHWH CJIOKHOCTH U IIPOTUBOPCYHUBOCTH CaMOI'0 IIPOLCCCa MMO3HAHNA KaK U3BCYHOI'O CTPEMIICHUS K Hctune.

B kauecTBe 00BEKTOB LIEHHOCTH TpyJa M ObITa BBICTYNAIOT TBOPYECKAs CO3UIATeIbHAs JEATENbHOCTh, 3J0POBBI 00pa3 KU3HHU, a LIEHHOCTHAs
OpHEHTAIHS COJIepKaHMs Kypca (PU3UKU MOXKET PacCMaTPUBAThCS Kak (hOpMUpPOBAHHE:

. YBOKUTEIHLHOI'O OTHOIICHHS K CO3UIATEIILHON, TBOPUYECKOM JICATEIIbHOCTH;

° IIOHUMAaHUs H€O6XOIII/IMOCTI/I 3(1)(1)€KTI/IBHOI‘O 1 0€30IaCHOr0 MCIIOJIb30BAHUSI Pa3IMYHBIX TCXHUYCCKHUX YCTpOﬁCTB;
. noTpeOHOCTH B 0€3YCIOBHOM BBITIOJTHEHUH MPABHII 0€30IaCHOTO MCIIOJIb30BAHMUS BEIIECCTB B OBCEIHEBHOW KHU3HH;
. CO3HATENBLHOTO BBIOOpa Oymymiei mpodeccnoHATbHOM IeATEThHOCTH.

Kpr (1)I/I3I/IKI/I o6na1[aeT BO3MOXXHOCTAMHU IJIA (I)OpMI/IpOBaHI/ISI KOMMYHUKATHUBHBIX HGHHOCTeﬁ, OCHOBY KOTOPBIX COCTAaBJIAKOT IPOLCCC O6IJ_I€HI/IH,
rpaMoOTHasd p€ib, a HCHHOCTHAA OPUCHTALIUA HAIIpaBJICHA HA BOCIIUTAHUC Y YUAIIUXCA:

® MPpaBHUIILHOTO UCITOJIB30BAHUA q)H3quCKOﬁ TCPMHUHOJIOTUH U CUMBOJIUKH;
® HOTp€6HOCTI/I BC€CTU AHUAJIOT, BBICIIYIIMBATH MHCHHEC OMITOHCHTA, Y4aCTBOBATh B JIUCKYCCHH,
® CITOCOOHOCTH OTKPBITO BbIPAXATb U APr'YMCHTHPOBAHHO OTCTAUBATh CBOKO TOUKY 3pCHHUA. duznueckoe 06pa30BaHHe HUI'pacT BaKHYIO POJIb

KaK B MPaKTHMYECKOW, TaK M B JYXOBHOM ku3HU oOmiecTBa. [IpakTudeckas ctopoHa Quanueckoro oOpa3oBaHMs CBsi3aHa C (DOPMUPOBAHUEM CIIOCOOOB
JEeSTeNIbHOCTH, TyXOBHASI — C UHTEIJIEKTyaJIbHBIM Pa3BUTHEM YeTIOBEeKa, JOPMUPOBAHUEM XapaKTepa U OOIIeH KYIbTYPHI.

V. INIAHUPYEMBIE PE3YJIbTATBI U3YUYEHUSA YYEBHOI'O ITPEJIMETA

OOyuenne ¢u3uKe MO JAHHOW MPOTrpaMMe CIOCOOCTBYET (HOPMHUPOBAHHIO TUYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX PE3ylbTaTOB OOYyYeHUS,
COOTBETCTBYIOIIUX TpeboBaHusIM DeepalibHOr0 TOCYJapCTBEHHOTO 00pa30BaTeIbHOrO CTaHAApTa CPEAHEro 001Iero oopa3oBaHusl.
JIM4HOCTHBIMU pe3yJbTaTaMU OCBOCHUS OCHOBHOHM 00pa30BaTEeNbHOM MPOTPaMMBI CPEAHETO 001Iero 00pa3oBaHUs SBISIFOTCS:

(opMHpOBaHNE TPAXTAHCKONH MACHTUYHOCTH, MATPUOTH3MA, YBaKEHHUS K CBOEMY HapoOJy, UyBCTBa OTBETCTBEHHOCTH mepen Poaunoii, roproctu 3a
CBOH KpaWl, CTpaHy;



¢dbopMUpOBaHHE TOTOBHOCTH M CHOCOOHOCTHM K OOpa3oBaHMIO, B TOM YHCIE CaMOOOpa30BaHHIO, HA MPOTSHKEHWH BCEH JKHM3HM; CO3HATEIBHOTO
OTHOIICHHUS K HEIIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIENTHON MPOodeCCHOHATBHON U OOIIECTBEHHOM IeATETHbHOCTH;

(dbopMUpOBaHHE OCO3HAHHOTO BBIOOpa OyayIIeH npodeccun 1 BO3MOKHOCTEH peain3aiiy COOCTBEHHBIX KU3HEHHBIX TUIAHOB;

(bopMHpOBaHKE LIETIOCTHOTO MUPOBO33PEHNUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU U OOIIECTBEHHOH MPAKTHUKH, OCHOBAHHOTO
Ha JUaiore KylbTyp; YOSKIEHHOCTH B BO3MOXHOCTH MO3HAHHS MPUPOIbI, B HEOOXOIMMOCTH Pa3yMHOIO- HCIIOJIb30BAHUS JIOCTHXKEHUN HAyKH U
TEXHOJIOTUH /ISl TajJbHEUIIET0 Pa3BUTHs UYEIOBEYECKOTO OOIIECTBA; YBaXKCHMS K TBOPLAM HAYKM W TE€XHUKH, OTHOLICHHSA K (HU3UKE KaK SJIEMEHTY
00I11eueI0BEYECKOI KyIbTyphl; (OPMUPOBAHUE TOTOBHOCTH K HAyYHO-TEXHUYECKOMY TBOPYECTBY, OBIAJICHHUIO TOCTOBEPHOI HH(OpMaLHel 0 mepeaoBhIX
JTOCTIDKEHUSIX M OTKPBITHAX MHPOBOM M OTEYECTBEHHOH HAyKH, 3aWHTEPECOBAHHOCTH B HAy4YHBIX 3HAHUAX 00 yCTpPOHCTBE MHUpa M OOIIECTBA;
(dbopMUpOBaHHE HABBIKOB COTPYJHUYECTBA CO CBEPCTHUKAMM, B3POCIBIMH B Tpollecce 00pa3oBaTelbHON, OOIIECTBEHHO IOJIE3HOH, Yy4eOHO-
MCCIIEI0OBATEIBCKOM, MPOSKTHOW, TBOPUYECKOH U JPYTUX BUIIOB ACATEIBHOCTH; (POPMUPOBaHUE TOHUMAHUS IIEHHOCTEH 3J0pPOBOTO M OE30M1acCHOr0 00pasa
KU3HU; YCBOCHUE MPaBUJI MHAUBHUIYaIbHOTO U KOJUIEKTUBHOTO 0€30MaCHOTrO MOBEJCHHS B YPE3BbIUAHHBIX CUTYALIUSIX, YTPOKAIOIINX KU3HU U 3J0POBBIO
JIOACH, TpaBWUJI TOBEACHHUS HA TPAHCIOPTE W Ha JO0porax; (OPMHpPOBAHHWE OCHOB JKOJOTHUECKOTO MBINUICHUS, OCO3HAHHME BIUSHHS COIHAIBHO-
HKOHOMMYECKHUX MPOILIECCOB HA COCTOSIHUE IPUPOTHON Cpeibl, MPUOOPETEHUE OTBITa SKOJIOT0-HAIIPABICHHOH JIeATEIHbHOCTH.

MertamnpeamMeTHble pe3yabTaThl OCBOSHHSI OCHOBHON 00pa3oBaTebHON MPOrpaMMBbl CpEHEro o0IIero o0pa3oBaHus MPeICTaBlIeHbl TpeMs IPpyHIaMu
YHUBEpCcaJIbHBIX yueOHbIX neiicteuil (Y'Y I).

Perynarusueie YV /|
BbInycKHUMK Hay4YuTCS:

CaMOCTOATCIIBHO OIIPEACIIATH HCIIN, 3a1aBATh IMTapaMETPbl U KPUTCPUH, I10 KOTOPBIM MOKHO YCTaHOBHUTD, YTO LCJIb JOCTUTIHYTA, COCTABJIATD IIJIaHbI,
HCIIOJIB30BATh BCC BO3MOKHBIC PECYPCHI I JOCTUKCHUA ueneﬁ, BBI6I/IpaTI> YCICHIHBIC CTPATCTHUH B PA3JIMYHBIX CUTYyallUAX,

CaMOCTOSITENIbHO OCYILECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH YUEOHYIO U BHEYPOUHYIO J€STEIIbHOCTD;
COIOCTABIIATH IMOJYYEHHBIN PE3yJIbTaT AEATEIbHOCTH C MIOCTABIEHHOMN LENBIO.

Ilo3naBarensubie YV /]
BrinyCKHUK HayunuTCA:



BJIa/IETh HAaBBIKAMHU IIO3HABATENIbHOM, Y4eOHO-MCCIIEI0BATENbCKOW M MPOEKTHOM NeATeIbHOCTH, CAMOCTOSATEIbHO HAXOAUTh METOJbl PEIIeHUs
MPAKTUYECKUX 3a]1a4, IPU MEHSAThH PA3JIMIHBIC METOIbI TO3HAHUS; ICKATh M HAXOUTh 0000MEHHBIE CTIOCOOBI pEICHMS 3a1a4, B TOM YHCJIE OCYIIECTBIISATh
pa3BEPHYTHIN NMHPOPMAIIMOHHBIH MOKCK M CTAaBUTh HA €r0 OCHOBE HOBbIE (yueOHO-T03HABATENIbHbIC) 3a/1a4H;

OCYLIECTBIIATh MH(POPMALNOHHO-TIO3HABATEIbHYIO JESITEIbHOCTb, BKJIIOYAas YMEHHE OPUEHTHPOBATHCA B Pa3jIMYHBIX HCTOYHUKAX HH(OpMaiuu,
KPUTHYECKH OIICHWBATh U MHTEPIPETHUPOBATH HHPOPMALIUIO, TTOITYIAEMYIO U3 PA3JIMYHBIX HICTOUHUKOB;

HCIIOJIB30BAaTh PA3JIMYHBIC MOJCIBbHO-CXCMATHYCCKUC CPCACTBA AJIA NPCACTABICHUSA CYHICCTBCHHBIX CBSI3CH U OTHOIIIGHI/If/'I, a TaKXeC HpOTHBOpG‘-IHfI,
BBISIBJICHHBIX B I/IH(I)OpMaLII/IOHHBIX HCTOYHHKAX,

BBIXOJHUTh 32 paMKH y4eOHOTrO MpeaMeTa M OCYIIECTBIATH IIeJIEHANPABICHHBIM MOMCK BO3MOXKHOCTH LIMPOKOTO IMEPEHOCca CPEICTB U CIIOCOOOB
JICHCTBHUS,

BBICTpanBaTb HWHAUWBHUAYAJIbHYIO O6pa30BaTCJII)HYIO TPACKTOPUIO, YYHMTBIBAd OI'PaHUYCHHA CO CTOPOHBI APYIUX YYACTHHUKOB HW PCCYPCHBIC
OIpaHHUYCHUA.

KommynukaTtuBHble VY /]
BhInyckHUK Hay4dHTCS:

HaxXOJUThb U ITPUBOAUTH KPUTUUYCCKUC aPT'YMCHTBI B OTHOIICHUHN JIENCTBUI U CY)KJICHI/Iﬁ APYyroro ydactHuka 06pa3OBaTeJ'H>HOFO Iponecca;

OOBEKTUBHO BOCIIPUHUMATh KPUTHYECKHE 3aMeUaHts B OTHOIIIEHUH COOCTBEHHOTO CY)K/IEHUSI, paCCMaTpUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHS,
s dexTuBHO paspenars KOHMIUKTHI;

pa3BEPHYTO, JOTUYHO M TOYHO U3JIaraTh CBOIO TOUKY 3pEHUS C UCIOIb30BAaHUEM aJIEKBATHBIX (YCTHBIX U MHUCbMEHHBIX) S3bIKOBBIX CPE/ICTB;

BJIaJ€Th HaBbIKaMH IMO3HABATCIILHOM pe(i).]'IeKCI/II/I KaK OCO3HaHHs COBCPIIACMBIX )ICfICTBI/If/i U MBICIUTCIIBHBIX IIPOHCCCOB, HUX PE3YJIbTATOB U
OCHOBaHI/Iﬁ, T'paHUIl CBOCTO 3HAHWA M HE3HAHUSA, HOBBIX ITO3HABATCIIBHBIX 3a/1a4 U CPEACTB UX JOCTUIKCHUA,

IIPU OCYIIECTBJIEHUU IPYNION paboThl OBITH KaK PyKOBOJIUTENEM, TaK U YJICHOM KOMaH]Ibl, BRICTYNaTh B Pa3HBIX POJIsX (TeHeparopa uael, KpUTHKa,
9KCIIEPTA, BBICTYNAOLIETO U T. 1.).



[IpenMeTHBIE pe3yabTaThl OCBOCHUS OCHOBOI 00pa30BaTeIbHON MPOrpaMMBbl CPEIHETO 00111ero o0pa3oBaHUsl.
ba3oBblii ypoBEeHb
[To okoHYaHUM U3ydeHUs 6a30BOro Kypca 00yJaronuiicss Hay4uTCs:

BJIa/IETh OCHOBOIIOJAralOIUMU (PU3UUECKUMH TOHSTUAMH, 3aKOHOMEPHOCTSMHU, 3aKOHAMH W TEOPUSMH, YBEPEHHO HCIOIb30BaTh (PU3MUECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY; J€MOHCTPHPOBATh HAa IpPUMEpPax poiib U MecTo (HU3UKM B (POPMHUPOBAHMHM COBPEMEHHOW HAYYHOH KapTHHBI MHUpA, B
Pa3BUTHUU COBPEMEHHOM TEXHUKU U TEXHOJIOTUH, B (POPMUPOBAHUU KPYro3opa U (HYHKIIMOHATHHOW IPAaMOTHOCTH YENIOBEKa ISl PEIICHUs MPAKTUYECKU
3a1ad;

pa3nuyaTh U yMEThb HCIIOJIb30BaTh B y4eOHO-HCCIEA0BATEIbCKOM IEATEIHbHOCTH METObl HAYYHOTO MO3HAaHMs (HAOIIO/IeHUE, ONMCAaHUE, U3MEPEHUE,
HKCIEPUMEHT, BBIIBI)KEHUE TUIIOTE3bI, MOJCIIMPOBAHHE U T. 1.) M POPMBI HaAydHOTO TO3HAHUS ((PAKThI, 3aKOHBI, TEOPHUH ), IEMOHCTPUPYS HA TIPUMEPax UX
POJIb M MECTO B MPOIECCE HAYYHOTO M0- 3HAHUS; TPOBOAUTD MPSIMbIE U KOCBEHHBIEC N3MEPEeHUsI (PU3NUECKUX BEJTMYMH, BEIOUPast U3MEPUTEIbHBIEC TPUOOPHI
Cc y4yéTOoM HEOOXOJAMMON TOYHOCTH H3MEpPEHUH, IUIAHUPOBATh XOJ HW3MEpPEHUH, MOoJdy4yaTb 3HAYEHHE H3MEPSIEMON BEIM- YUHBI U OLEHUBATh
OTHOCHUTEIIbHYIO MOTPEUIHOCTh IO 3a- JaHHBIM (hopMyrnam; MPOBOIUTH MCCIEAOBAHUS 3aBUCHUMOCTEH MEXIy (PU3NYECKUMH BEIWYMHAMH: MPOBOIUTH
M3MEPEHMS U ONPEIEIATh HA OCHOBE MCCIIEAOBAHMS 3HAYCHUE IAPAMETPOB, XAPAKTEPU3YIOIIHUX JAHHYIO 3aBUCHMOCTb MEKIYy BEJIMYHMHA- MU, U J1€J1aTh
BBIBOJ] C Y4ETOM MOTPEIIHOCTH U3MEPEHUIl; pelIaTh KadeCTBEHHbIE 3a1a4M (B TOM YHCIIe MEXIIPEIMETHOTO XapaKkTepa): UCIOJb3ys MOJEH, (pusnueckue
BEJIMYMHBI U 3aKOHBI, BBICTpanBaTh JJOTUYECKH BEPHYIO LIEMIOUKY OOBSICHEHMS (JOKa3aTeNbCTBA) MPEAJIOKEHHOT0 B 3aJjaue mpolecca (SBICHUS); pelaTh
pacu€THble 3a/1a4M C SBHO 33JJaHHOM (PM3UYECKOM MOJEIbIO: HA OCHOBE aHAIN3a YCIIOBHS 33/1a4M BBIJEIATh (GU3NUYECKYI0 MOJIEIb, HAXOIUTh (PU3NUECKUE
BEJIMYMHBI U 3aKOHbI, HEOOXO/IMMBbIE U JOCTATOYHBIE I PEILIEHUs 3a]a4ul, IPOBOJAUTH PACUETHI U IPOBEPSITH MOIYYECHHBIN pe3ynbTar;

YUUTHIBATh TPAHMIBI MPUMEHMMOCTH M3YYEHHBIX (U3NYECKUX MOJENed NpU pelleHUH (HU3UUECKUX M MEXIPEIMETHBIX 3ajady; HCIOJb30BaTh
nH(popMaroo (HU3MUECKOTO COAEpXKaHUS MPU PEUICHUH YYeOHBIX, MPAKTUYECKHX, MPOEKTHBIX M Y4eOHO-MCCIENOBATENIbCKUX 3a7ad, WHTETpUpys
MHGOPMALIMIO U3 PA3JIUYHBIX MCTOUYHUKOB M KPUTHYECKH €€ OLIEHHMBAs, MCIOJIb30BaTh MH(POPMALMIO U NPUMEHATh 3HAHMUA O MPHHLUIAX- paboThl U
OCHOBHBIX XapaKTEpPUCTUKAaX N3YUYEHHBIX MAIINH, IPUOOPOB U APYTrUX TEXHUUECKUX YCTPONCTB AJISl PELIEHUS IPAKTUUECKUX, yIeOHO-HCCIeA0BATEIbCKUX
U TIPOEKTHBIX 3ajlay; MOKa3bIBaTh Ha MpUMeEpax B3aUMOCBA3b MEXIY (HU3UKOW M JPYTUMH €CTECTBEHHBIMM HAyKaMH, YCTAHAaBJIMBaTh B3aMMOCBS3b
€CTECTBEHHOHAYYHBIX SIBJICHUH U IPUMEHSATh OCHOBHBIE (PU3NYECKUE MOJIENN JJI UX ONUCAHUS U OOBSICHEHUS;

WCIIOJIh30BaTh 3HAHUS O (PU3MUECKUX O0BEKTAaX U MPOIeCccax B MOBCEIHEBHOM KU3HM Tl oOecrieueHrs 6€30macHOCTH P OOpaIleHn: ¢ IPUOopaMu
U TeXHWYECKMMHU YCTPOWCTBAMHM, JUIsI COXPAaHEHMS 370POBbs U COOJIOZCHUS HOPM SKOJIOTMYECKOTO MOBEICHMS B OKPY)KAIOLIEH cpene, JUis MpUHATUSA
pEILICHH B TOBCEIHEBHOW KU3HH.

[To okoHYaHUM U3y4eHUs 6a30BOr0 Kypca 00y4arouuiics MOIYyYUT BOZMOKHOCTh HAyYUThCS:



MMOHUMATh U OOBSACHATH LIETOCTHOCTh (PU3NYECKON TEOPUH, Pa3IMuaTh TPAHUIIbI €€ MPUMEHUMOCTH U MECTO B PALY APYTHX (PU3HUECKUX TEOPHUIA;
BJaJeTh NpUEMAMH TOCTPOCHHUS TEOPETHUECKUX JO0KA3aTEeNIbCTB, a TAKXKe HMPOTHO3MPOBAHHS OCOOEHHOCTEH NpOTEKaHWs (PU3MUECKUX SBICHUH U
IIPOLIECCOB HA OCHOBE I0- JIYYEHHBIX TEOPETUUYECKUX BBIBOJIOB U JOKA3aTEIbCTB;

XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEXKJY OCHOBOIOJArarOlMMU HAyYHbIMM IOHATHUSMHU: NPOCTPAHCTBO, BpeMs, Marepus (BEIIECTBO, IOJE),
NBUKEHUE, CUJIa, SHEPTHS;

BBIJIBUTATh TUIIOTE3bI HA OCHOBE 3HAHUSI OCHOBOTIOJIATAOIINX (PU3MYECKIX 3aKOHOMEPHOCTEH U 3aKOHOB;
CaMOCTOSITENIbHO TUIAHUPOBAaTh W MPOBOAUTH (PU3UYECKHE SKCIEPUMEHTHI; O0CYXJaTh TIJI00albHbIe MPOOJIEMBbl, CTOSALIUE Tepel] YeIOBEYECTBOM:
SHEPreTUYECKUE, ChIPHEBBIE, IKOJIOTUUECKUE — U POJIb (PU3UKHU B PELIEHUH ITUX MIPOOIIEM;

peliarh MpakTUKO-OPUEHTHPOBAHHBIE KaueCTBEHHBbIE M pacu€THbIe (PU3MYECKHE 3aJaud C BHIOOpOM (DHU3MUECKON MOJENH, UCIOIb3YS HECKOJIbKO
(bu3NYeCKUX 3aKOHOB WM (HOPMYJI, CBSI3BIBAIOIIMX HM3BECTHHIC (DU3NUYECKHUE BEIMYMHBI, B KOHTEKCTE MEXKIIPEIMETHBIX CBS3€H; OOBSICHITH YCIOBHUS
MpUMEeHEeHUs (U3MUECKUX MOJeNel npu pereHnd GU3NYECKUX 3a/1ady, HaXOJUTh aJeKBAaTHYIO MPEANIOKEHHOM- 3a7aue GU3NYECKyI0 MOJIeNb, pa3peliarh
npobJeMy- KaKk Ha OCHOBE MMEIOIIMXCS 3HAHWW, TaK M C I0- MOIIBIO METOJOB OIEHKH; OOBSICHATH MPUHIUIBI PAOOTHI U XapaKTEPUCTHKH H3yYECHHBIX
MalIiH, TPHOOPOB U TEXHUYECKHUX YCTPOUCTB.

MEXAHHWKA

ITo oxoH4YaHUM KM3yYeHHUs Kypca 00ydaroImuics HayqYuTCs:

OOBSICHATH OCHOBHBIE CBOMCTBA TaKUX MEXaHMYECKHX SIBJICHHUH, KaK NPSIMOJIMHEHHOE paBHOMEPHOE M PaBHOYCKOPEHHOE JBMKCHMS, WHEpIUs,
MeXaHMUYecKoe JAecTBHEe, B3auMoOJIeCTBUE Tel, Aedopmalns, HEBECOMOCTb, PaBHO- MEPHOE JBI)KEHHE 10 OKPYXHOCTH, paBHOBECHE TBEPIBIX Tel,
nepeaaya JaBJIeHUs KUJIKOCTSAMM M ra3aMM, MJIPOCTaTUYECKOE JaBleHHEe, aTMOC(epHOe IaBlieHHe, IJIaBaHuE Tell, KoueOaHMs, BOJIHOBBIC SIBICHUS;
HCIO0JIb30BaTh (PM3MUYECKUE MOJIENN MTPU U3yUYEHUN MEXaHUYECKUX SIBJICHHH;

OIMCHIBaTh MEXAHWYECKHE SIBIICHUS, MCIIOJIb3Ys Ul 3TOr0 Takue (U3NYecKHe BEJIMUYMHBI, KaK NepeMelleHHe, MyThb, BpeMs, CKOPOCTh, YCKOpPEHUE,
Macca, IUIOTHOCTb, CHJla, JABJIEHWE, HUMITYJIbC, MEXaHU4ecKass padoTa, KMHETHYECKas HHEeprusi, NMOTEHLHUalbHAs JHEpPIrHsi, MEXaHWYecKas BSHeprus,
MOITHOCTB, MOMEHT cuiibl, KITJI mpocToro mexanusma, aMIuInTy/a, NEPUOJI, 4acToTa U (paza KosebaHu, KNHETHYeCKasl, MOTeHIIMaIbHAs U MeX aHWYecKast
SHEPruu NpU TAPMOHMYECKUX KOJIEOAHMSX, BBIHY)KJAollas CWiIa, JJMHA BOJIHBI U CKOPOCTh €€ paciHpOCTpaHEHHUs; HCIHOJIb30BaTh 0003HAUECHUS
¢u3nUecKUX BENTUYMH U eIuHMIl (pu3nyeckux BenudyuH B CH; mpaBUIBHO TPAaKTOBATh CMBICH (DU3MYECKHX BEJIWYMH; MOHUMATh CMBICT (PU3UUECKUX
3aKOHOB: NPSIMOJIMHEWHOIO, PAaBHOMEPHOTO M PaBHOYCKOPEHHOI'O IBHWKEHWW, MHEpIUH, HbIOTOHA, BCEMHUPHOTO TATOTEHHs, COXPAHEHUs HMITYJIbCa,
COXpaHEHUs MexaHudeckou sHepruu, ['yka, [lackans, Apxumena; ypaBHEHUN CTaTHUKW, YPAaBHEHUN rapMOHUYECKHX- KOJeOaHUM; MPU 3TOM pa3jinyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U €r0 MAaTEMaTHUECKOE BBIPAXKEHUE; OOBACHATH CO/IepP)KaHUE 3aKOHOB HAa YPOBHE B3aUMOCBS3U (PM3NYECKUX BEJTUYNH;

MIPOBOAUTD MPSIMbIE U KOCBEHHBIE U3MEPEHHS PU3NUECKUX BETMUYMH, OLIEHUBATDH MTOTPEIIHOCTH MPSMBIX M KOC- BEHHBIX U3MEPEHUI;

BBIIIOJIHATh JKCIEPUMEHTAJIBHBIE HCCIIENOBAHUS MEXAHWYECKHUX SBICHUMN: MPSIMOJIUHEHHOIO PAaBHOMEPHOIO M PAaBHOYCKOPEHHOIO JBWKCHMUI,
PaBHOMEPHOTO JIBUYKEHUS 10 OKPYKHOCTH, B3aUMOIEUCTBUI TeJl, pABHOBECHUS TBEP/IBIX TEJ, MEXaHUYECKUX KOJIeOaHUM; OMUCHIBATh U SKCIIEPUMEHTAILHO
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UCCIIeI0BaTh TaKUEe XapaKTEPUCTUKHU 3ByKa, KAK TPOMKOCTh, BBICOTa TOHA U TEMOD;

pemath (hU3MYECKHE 3aJaud, WCIOJb3yd 3HAHUE 3aKOHOB: MPSIMOJMHEHHOrO PAaBHOMEPHOTO M PAaBHOYCKOPEHHOTO JBHXCHHW, PAaBHOMEPHOTO
IBYKCHUSI 110 OKPYXKHOCTH, 3aKOHOB HBIOTOHA, BCEMUPHOIO TATOTEHUS, COXPAHECHUS MMITYJIbCA, COXPAHEHUS MEXaHW4YecKou 3Hepruu, ['yka, Ilackans,
Apxumena; ypaBHEHUH CTaTHKH, YPaBHEHUI TAPMOHUYECKUX KOJIEOaHUH, IPEICTABIISAS PELICHNE B O0IEM BHI€ U (MJIM) B YUCIIOBOM BBIPAYKEHHH;

ITo oxoH4YaHMM M3YyYEHUS Kypca 00y4aroIUNics MOJIyUYUT BO3MOKHOCTh HAYUUThCS:

IPUBOAUTH MPUMEPHI MPAKTUYECKOIO HCIOJIb30BAHUSA 3HAHUN O MEXAaHMUYECKHX SBJICHMSIX U (PU3MUYECKMX 3aKOHAX; MCIOJb30BaTh 3TU 3HAHUS B
MIOBCETHEBHOM KHU3HH JJIs1 OBITOBBIX HYXKII, B yUYEOHBIX LENSIX, /U OXPaHBI 3/I0pPOBBs, OE30MACHOTO MCIOIH30BAHUS MAIIMH, MEXaHU3MOB, TEXHUUYECKIX
YCTPOMCTB;

IIPEJICTABIIATh PE3YJAbTAThl U3MEPEHUN C MOMOLIbIO TaONINILI, TPAQUKOB U BBIABIATH HA ATOM OCHOBE IMIMPUYECKUE 3aBUCUMOCTH (HanpuMep, IyTU U
CKOpPOCTH OT BPEMEHM JIBUXKEHHS, CHJIbl YIIPYrOCTH OT Y/UIMHEHMs MPYXXHUHBI, CHJIbI TPEHHMs OT CHJIbI HOPMaJbHOI'O JaBJEHHUs, Iepuoja KojeOaHUH
MaTeMaTHYeCKOT0 MasTHUKA OT JJIMHBI HHUTH, TEepHoJa KojJeOaHWH MPYKMHHOTO MasTHHKA OT MAacChl Tpy3a M KECTKOCTH MPYXKHHBI); MOHUMATh
IPUHLUIBI IEHCTBHSI IPOCTHIX MEXaHU3MOB, MAIlIMH, U3MEPUTEIbHBIX IPUOOPOB, TEXHUUYECKUX YCTPOMUCTB;

OCYILIECTBIISATh CAMOCTOSTENbHBIN IMOUCK MHPOPMAIMU €CTECTBEHHO-HAYYHOI'O COJIEP>KAHUS C HCIOJb30BAHUEM PA3JIMYHBIX MCTOYHHUKOB (y4eOHBIX
TEKCTOB, CIPABOYHBIX U HAYYHO-NOMYJISIPHBIX M3/1aHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, 00pa30BaTENIbHBIX UHTEPHET PEeCcypcoB), € 00paboTKy, aHAJIN3 B
1essax GopMUpOBaHUS COOCTBEHHOH IMO3UIMH IO U3Y9aeMOW TEME U BBIIIOJHEHHS y4eOHO-UCCIIEA0BATEILCKAX U IPOSKTHBIX Pa0OT MO MEXaHHKE.

MOJIEKVYJISIPHAS ©®U3UKA 1 TEPMOAMHAMUKA

ITo oxoHYaHMHU U3y4YeHHUS Kypca 00ydatoluiics HayqYuTCs:

OOBSICHATH OCHOBHBIE CBOWMCTBA TaKUX TEIUIOBBIX SIBJIEHMM, Kak Au(Qy3usi, OPOYHOBCKOE ABM)KEHHE, TEIUIOBOE JBMKEHHE MOJIEKYJ, TEIIOOOMEH,
TEIUIOBOE (TEpPMOJMHAMUYECKOE) paBHOBECHE, arperaTHbIe COCTOSHUS BELIECTBA M MX W3MEHEHMs: MCIapeHue, KOHJCHCAlus, KUICHHE, IUIaBJIEeHuE,
KpUCTAJIIIN3alUsl, U3MEHEHHS] COCTOSIHUN MEabHOTO ra3a MpH U30IPoLeccax; UCI0JIb30BaTh (PU3NUYECKHE MOIETH MPY U3YUYEHUHU TEIUIOBBIX SIBJICHMIA;

OIUCHIBATh TEIUIOBBIE SIBIECHUS, UCHOJB3Ys AJS 3TOro Ta- KUe (pu3nyecKue BEIMYMHBI, KaK KOJIMYECTBO BEIIECTBA, MOJIIPHAs Macca, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSS SHEPTusi, CpEeAHEKBapaTUYHasi CKOPOCTb, CPEIHSAsS KHMHETUYECKas SHEPrusi XaoTHUECKOro JBMKEHMs, TeMIlepaTypa, JAaBJICHUE,
00bEM, TEIIOEMKOCTh Teja, yAeAbHAas M MOJIApHas TEMJIOEMKOCTH BEIIECTBA, yJelbHas TelyIoTa IUIaBJICHMs, MapooOpa3oBaHMs M KOHJCHCALUH,
abcoytoTHasl BIQXKHOCTh W OTHOCHUTEIbHAs BJIAXXHOCTh BO3/yXa, yAeNbHas TEMJOTa CropaHus TOMIuBa, KoddduuueHTt nonesHoro aevcrsus (KITI)
TEIJIOBOTO JIBUTATENsl; MCIOJIb30BaTh 0003HAUECHUS (PU3MUECKHX BEIUMYMH W eAuHull (usmdeckux BeanuuH B CU; mpaBUiIbHO TpakTOBaTh CMBICIH
UCMOJIb3yeMbIX (PU3NYECKUX BEJIMYUH; HOHUMATh CMbICT (PU3MUECKUX 3aKOHOB: ABOTap0, COXPAaHEHUs SHEPTUH B TEIUIOBBIX Ipolieccax (MepBbIi 3aKOH
TEPMOJUHAMUKH), HYJIEBOI'O 3aKOHa TepMoauHamMuku, boins — Mapuotra, [lapns, I'eit-JIroccaka, 00beMHEHHOTO ra30BOro 3aKOHA, BTOPOrO 3aKOHA
TEPMOJIMHAMUKH; YPAaBHEHUSI COCTOSIHUA UJICAIbHOTO r'a3a U 0OCHOBHOro ypaBHeHHUs MKT; mpu 3TOM pa3nnyarh CIOBECHYIO (HOPMYITUPOBKY 3aKOHA U €T0
MaTeMaTHYeCKOe BBIPAXKEHHE; OOBACHATh COJIEp/KaHNE 3aKOHOB Ha YPOBHE B3aMOCBSI3U (PU3MUECKUX BEIUYUH;



MIPOBOUTH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BETMYHH, OLICHUBATDH MMOTPEIIHOCTH MPSAMBIX M KOC- BEHHBIX U3MEPEHHIA;

BBITIONHATh JKCIIEPUMEHTAIBHBIC HCCICIOBAaHUS TEIIOBBIX SBICHUN: AUQQy3UH, TETIOOOMEHa, M3MEHEHHUsS arperaTHBIX COCTOSHHUM BEIIeCTBa,
UCCIJIETOBaHMS 3aBUCUMOCTEN MEXy PU3NYECKUMH BEIMYMHAMH — MaKpoIlapaMeTpaMu TEPMOIMHAMUYECKONW CUCTEMBI;

pemats GU3NYECKUE 3aaud Ha OMpeelieHue XapaKTePUCTHK U CBOWCTB BEIECTB B PA3JIMYHBIX arperaTHBIX COCTOSIHUSX, U3MCHECHHSI BHYTPCHHEH
SHEPTUH, COXPAHEHUS! SHEPrHH B TEIUIOBBIX IMpOolEccaX, OMpeesIeHne MaKpOolapaMeTpoOB TEPMOAMHAMUYECKON CHCTEMBI; peliaTh pacy€THbIC 3aJa4u O
TEIUI000MEHe, yIeIbHOW TEeIIOTEe CrOpaHMsl TOIUIMBA, W3MEHEHHHM AarperaTHBIX COCTOSHUM BEIIECTBA, HCIIONB3ys 3HAHUE (U3MYECKUX 3aKOHOB,
MIpeJICTaBJIsAs pelieHre B 001IeM Bue, rpaduyecky U (UI1) B YUCIOBOM BBIPaKEHUU.

ITo oxoHYaHMU U3y4YEeHHUS Kypca 00ydaroLiics MOJyYUT BO3MOKHOCTh HAYUUThCS:

MPUBOANUTH TIPUMEPHI MPAKTUYECKOTO HCIIOJNB30BAaHUS 3HAHUH O TEIUIOBBIX SIBICHUSX M (PU3MUYECKHX 3aKOHAX; HCIIOJIB30BaTh STH 3HAHUSA B
MIOBCEJHEBHOM JKU3HU — JJIs1 OBITOBBIX HYXJ, B Y4€OHBIX LEJSIX, JUISI COXPAaHEHHs 3/0pOBbsi, OE30IIACHOIO MCIOJIb30BaHMUS TEXHUYECKUX YCTPOMCTB,
COOJTFOICHHSI HOPM JKOJIOTHYECKOH 0€3011acHOCTH;

IPEJCTaBIATh PE3yIbTaThl W3MEPEHUN C IMOMOIIBIO TaOiull, IpadMKOB U BBISBIATH HA ITOM OCHOBE AMIIMPHYECKHE 3aBHUCHUMOCTU (HAIpUMeED,
TEMIIEPATYPbI OCTHIBAIOIIETO TEJIAa OT BPEMEHN);

MOHUMATh IPUHLUIIBI AEHCTBHS TEIUIOBBIX MAIIWH, U3MEPUTEIbHBIX IPUOOPOB, TEXHUUECKUX YCTPOMCTB;

pelarh 3aJa4d 0 MPUMEHEHMM NEPBOro 3aKOHAa TEPMOJMHAMUKHM K H30IpolieccaM, aauadaTudecKkoMy Mpoleccy, OTBeYaTh Ha YEThIpE BOIMPOCA O
COCTOSIHUM CHUCTEMbI B TEPMOIAMHAMUYECKOM IPOIECCE; OCYIIECTBIATh CaMOCTOSATENbHBIM MOUCK MH(POPMALUU €CTECTBEHHO-HAYYHOI'O COJEpKaHUs C
HCIOJIb30BAHUEM DPA3JIMYHBIX HCTOYHUKOB (Y4€OHBIX TEKCTOB, CIPAaBOYHBIX W HAYYHO-TIOMYJISIPHBIX HW3/JaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX,
00pa3oBaTeNbHBIX MHTEPHETPECYPCOB), €€ 00paboTKy, aHainM3 B LENIX (HOpPMUPOBAHMS COOCTBEHHOM MO3MLMHU MO M3y4aeMOW TeMe€ U BbIMOJIHEHUS
yueOHO-HCCIIeI0BaTeNIbCKUX U MPOoeKTHBIX padoT no MKT u Tepmoannamuke.

SJIEKTPOAMHAMUKA

[To okoH4YaHUM U3yYEHUs Kypca 00ydaromuics HayqYuTCs:

OOBSICHATH OCHOBHBIE CBOMCTBA TaKUX 3JIEKTPOMArHUTHBIX SBJICHUN, KaK JIEKTPU3alUs TeJl, B3aUMOJICHCTBHE 3apsi/10B, MOJIIPU3ALUS JUIEKTPUKOB U
IIPOBOJIHUKOB, JJEKTPUYECKUN TOK, YCIOBHS €r0 BO3HHKHOBEHUS, TEIUIOBOE IEHCTBHE TOKA, DJIEKTPUYECKHM TOK B JJIEKTPOJIMTAX, ra3ax, BaKyyMe,
ITOJIYITPOBOJTHUKAX, TPOBOJUMOCTH MOJIYIPOBOJHUKOB, HAMAarHUYNBAHUE BEIIECTBA, MArHUT- HOE B3aUMOJICHCTBHE, AEMCTBUE MArHUTHOIO OJIS HA MPO-
BOJHUK C TOKOM U PAMKY C TOKOM, MarHUTHOE B3aUMOJEHCTBUE IIPOBOJHUKOB C TOKAMH, UHIAYKIIMOHHBIN TOK, SJIEKTPOMATrHUTHAs MHIYKIUS, 1EHCTBUE
BHUXPEBOIO JJIEKTPUUECKOTO TOJII Ha DJJIEKTPUYECKUE 3apsibl, CAMOMHIYKIUSA, 3JIEKTPOMAarHUTHbIE KoJieOaHHWs M BOJIHBI, MOJISIpU3allds BOJIH,
NPSIMOJIMHEHHOE PaclpOCTpaHEHHE CBETa, OTPAXEHUE U TPENOMIIEHHE CBEeTa, AUCHepCcHsi, MHTephepeHIHs U TU(pakins CBETa; MCIOIb30BaTh (PHU3H-
YecKHUEe MOJIENM NpPU HU3YYEHHM 3JIEKTPOMArHUTHBIX SIBJICHMI; OIMUCHIBATH 3JEKTPOMAarHUTHBIE SBJICHUS, UCIONB3YS IS 3TOrO Takue (Qu3ndeckue
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BEJIMYMHBI U IIOHATHUS, KaK DICKTPUYECKUM 3apsf, HaANpPsHKEHHOCTb DJIEKTPUUYECKOTO IOJIA, NMOTEHIHUAI U Pa3sHOCTh NOTCHLIMAIOB, HANpsIKEHUE, -
JJIEKTPUYECKasl IPOHUL[AEMOCTh BEIIECTB, EMKOCTh KOHJICHCATOPA, SJHEPIUs JJIEKTPUUECKOrO I10JIs, CUjla TOKA, COPOTUBIICHUE, YACIBHOE COIIPOTUBIICHUE
BEIIeCTBa, paboTa TOKAa, MOIIHOCTh TOKa (CpelHsst u MrHoBeHHas), D/IC, BHyTpeHHEe CONPOTHUBICHHE BELIECTBA, MHAYKIHMA MArHUTHOIO IOJIs, CUia
Jlopenna, cuiia Am-niepa, MarHuTHas IpoHULAaeMocTh BemiecTBa, DJ(C MHAYKIMM, MAarHUTHBIA MOTOK, MHAYKTUBHOCTb, HEPIUs MAarHUTHOIO IOJI,
SHEpPrus KoJIeOATENbHOM 3JIEKTPOMAarHUTHOM CUCTEMbI, MOLIHOCTb B ILENM IEPEMEHHOT0 TOKa, KO3()(QHUIMEHT MOLIHOCTH, CKOPOCTh M JAJUHA
3JIEKTPOMArHUTHON BOJIHBI, a0COJIOTHBIN U OTHOCHUTENBHBIN MMOKA3aTeNU MPeoOMIICHHs, (OKYCHOE pacCTOSIHUE, ONTHYECKasi CHIIa JTUH3BI, KOA((UITMESHT
IIONIEPEYHOI0 YBEJIMYEHUs,, MHTEHCUBHOCTb BOJIHBI, Pa3HOCTh X0J1a, BOJHOBOM LIYT, INIOCKOCTh MOJISIPU3ALMK; UCIIOIb30BaTh 0003HAUEHUS (U3HUECKUX
BEMYMH U equHuL (prsnyecknx BennyuH B CU; mpaBUIIBHO TPAaKTOBATh CMBICIT MCIIOJIB3YEMbIX (PH3MUECKUX BEITUYMH; TOHUMATh CMBICT (PHU3UUECKUX
3aKOHOB: COXpPaHEHMsI 3JeKTpuuecKoro 3apsaa, Kynona, Oma 11 yyacTka Lenu U HOJaHOHM (3aMKHyTOM) nenu, Jxoyns — JleHna, 31eKTpoMarHuTHOM-
MHIYKIWH, TNPAMOJIMHEHHOTO pPacIpOCTPaHEHUs CBETa, HE3aBUCHMOCTH CBETOBBIX ITY4YKOB, OTPa)KEHHsI CBETa, IPEIOMIICHUS CBETA; IPUHLHUIIOB:
I'oiirenca, ['toiirenca — @peHens;- ycaoBUd MHTEPPEPECHIIMOHHBIX MAaKCUMYMOB U MHUHUMYMOB; YpaBHEHMs TapMOHHMUYECKUX KoOJieOaHUIl B KOHTYpE;
dopmynsl ToMcOHa; IPU STOM Pa3IUYaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €r0 MaTeMaTHYeCKOe BBIPAKEHHE; OOBSICHITH COJIEpKAaHUE 3aKOHOB Ha
YPOBHE B3aMMOCBS3U (DU3MUYECKUX BEIMYUH; OIPEICNIATh HANpPABICHUSA: KYJIOHOBCKHUX CHJI, HaNpsHKEHHOCTH 3JIEKTPUUYECKOr'O IIOJsl, MAarHUTHOW
MHIYKIIMHM, MAarHUTHOMN COCTaBJIsItOIIEN cuiibl JIOpeH11a, MAarHUTHBIX JIMHUM 110JIs IPOBOJHUKOB C TOKOM, CHUJIbl AMIIEpa, MHAYKIIMOHHOTO TOKA (MCIONb3YsI
npasuio JleHna); xoz Jgydyeld npu NOCTPOCHUM M300pa’keHHWH B 3epKajlax M TOHKUX JIMH3aX; IPOBOJUTH MpPSIMblEe U KOCBEHHbIE M3MEPEHUs (HU3UYECKUX
BEJIMYUH, OLICHUBATH IOIPEIIHOCTH IPSMBIX M KOC- BEHHBIX H3MEPEHHMH; PACCUMTHIBATH CONPOTUBICHUE CHUCTEMBI, COCTOSAIIEH W3 HECKOJIBKUX
MIPOBOJIHUKOB, COEIMHEHHBIX MEXIy CO00H; paccMaTpuBaTh MPOILECCHI, MPOUCXOMAALIME NMPH TapMOHHYECKUX KOJEOAHUSX B KOHTYpeE; OOBSICHATH
ONTUYECKYIO CUCTEMY TJla3a, SBJIEHUE aKKOMOJAIIMH, BOSHUKHOBEHHE J1e(DEeKTOB 3peHus (OJIM30pYKOCTH U AATbHO30PKOCTH) U CIIOCOOBI UX HUCIIPABIICHUS;
IPUBOANUTH YCIOBUS, KOTOPBIM JOJKHBI YJIOBIETBOPATH KOT€PEHTHbIE HCTOYHUKH; paccMaTpuBaTh cxemy ombiTa FOHra no HaOironeHuI0 HHTEpPEepeHINN
cBeTa; Ha0II0AaTh BOSHUKHOBEHHE NHTEP(PEPEHIIMOHHON KapTUHbI B TOHKUX IUIEHKAX, Kojel HproToHa;

BBIIIOJIHATh DKCIIEPUMEHTAIIBHBIE HCCICAOBAHUS DJIEKTPOMATHUTHBIX SBICHUHN: DJIEKTPU3aLMM TeEJ, B3aUMOJCHCTBUA 3apsfoB, IOTECHLIMAIA
3apsKEHHOIO IIPOBOJHUKA, MOJIIPU3ALMHN JUIEKTPUKA, MPOTEKAHUS AIEKTPUYECKOr0 TOKA, NEUCTBUS MCTOYHHMKA TOKA, MArHUTHOIO B3aUMOJECHUCTBUS,
3JIEKTPOMArHUTHOM HMHIYKLWHU, OTPaXXEHHUS W TPEJOMIICHHsS CBETa, BOJHOBBIX CBOWCTB CBETA; MCCIEIOBAHUS 3aBUCUMOCTEH Mexny (pU3HUecKUMH
BEJIMYMHAMU, NIPOBEPKH TUIIOTE3 MPU U3YyYEHHH 3aKOHOB: COXpaHEHHs 3JeKTpuyeckoro 3apsaa, Kymona, Oma ans ydyacTka LENH, 3J1€KTPOMarHUTHOM
WMHIYKIUHU, IPEIIOMIICHUS CBETA;

pemars 3a7a4y, UCIOJIb3Ysl 3HAHUE 3aKOHA COXPAHEHMS dJIEKTPUUYECKOTO 3apsiaa, MPUHIUIIA CYIIEPIO3ULIAN IEKTPUUECKUX NOJIeH, 3aKOHOB KyIoHa,
OMa s ywacTka menu W mosHoM nenw, Jkoyns — JleHna, 3leKTpOMAarHUTHOM HMHIYKLIHH, NMPSAMOJUHENHOTO PpacIpOCTPAaHEHUs, OTPaKEHUS W
NPEJOMIICHUSI CBETA; YpaBHEHUsI TapMOHMYECKHX KojeOaHui B KOHTYype; ¢opmyi: ToMcoHa, TOHKOH JIMH3bI; IPEACTaBIss pelleHne B O0LeM BUJIE U
(W1M) B YUCIIOBOM BBIPAKEHUH.

[To oxoHYaHMM H3yUEHUS Kypca 00yJaIOMUNACS MOTYyYUT BO3MOXKXHOCTh HAYUYHUTHCS:
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HPUBOIUTH IPUMEPHI MPAKTHYECKOTO MCIOIb30BaHMS 3HAHUN 00 3JIEKTPOMAarHUTHBIX SBJICHUSX; MCIOIB30BaTh 3TU 3HAHUS B MOBCEIHEBHOM KHU3HU
1151 OBITOBBIX HYXX[, B YU€OHBIX LEJISX, U1 OXPaHbl 370POBbs, 0€30MaCHOT0 NCIOIB30BAHUS 3JIEKTPOOBITOBBIX IPHOOPOB;

IPEACTaBIATh PE3YNIBTAThl H3MEPEHHH C TOMOIIBIO TaOHIL, TPA(QUKOB U BBISBIATH HA 3TOH OCHOBE AIMITMPUYECKUE 3aBUCUMOCTH (Hapumep, EMKOCTH
KOHJICHCATOpa OT PACCTOSHUS MEXAY IUIACTUHAMM, IIIOMIAIH IJIACTUH M 3aIOJIHAIONICH KOHIEHCATOP CPEebl, CUIIBI TOKA OT HAPSHKEHHS MEXKTy KOHIIaMU
y4JacTKa e, JIEKTPUIECKOTO COIMPOTHUBIICHUS MPOBOIHUKA OT €ro JUIMHBI, IUIOMIAAH MOMEPEYHOr0 CEYCHUsSI M MaTepHaia, yriia MpeJoMIICHHs IMydKa
CBETa OT €ro yrja MajeHus); MOHUMAaTh HPUHIMIIBI JIEHCTBUSA IJNEKTPHUECKUX OBITOBBIX NMPHOOPOB (MCTOYHHMKOB TOKA, HArpeBATEIbHBIX AJIEMEHTOB,
OCBETUTEIILHBIX NPUOOPOB U JIp.), KOHAEHCATOPOB PA3IMYHBIX BHUJIOB, AJICKTPOU3MEPUTEIBHBIX MPHOOPOB, TPAaHC(HOPMATOPOB, HIEKTPOMArHUTOB, pelle,
AJIEKTPOABHUTATENEH, TOTYIPOBOJHIUKOBBIX MPUOOPOB (AMOMOB), MPUHIIMITEI PAIHOCBI3MA M TEIEBUICHUS, MPUHIUIBI IEHCTBUS ONTHYECKUX MPUOOPOB
(TIpu3M, JIMH3 U ONITHYECKUX CUCTEM Ha MX OCHOBE); OCYILECTBIISTH CAMOCTOSATENBHBII MOUCK HH(OPMALTTH

€CTECTBEHHO-HAYYHOTO COJIEPKAHUS C MCIOJIB30BAHUEM PA3IMUHBIX HCTOYHUKOB (YY€OHBIX TEKCTOB, CIIPABOYHBIX W HAYYHO-TIOMYJISPHBIX M3AaHUH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, 00pa30BaTEILHBIX HHTEPHET PECypcoB), €€ 00paboTKy, aHaN3, IPEICTABICHUE B Pa3HBIX (OpMax B LEIIX (OPMUPOBAHUS
COOCTBEHHOI MO3HIIMY 110 H3y4aeMOU TEME U BBIIOJIHEHHS Y4eOHO-MCCIEI0BATEIBCKIX M MMPOEKTHBIX PabOoT MO ANMEKTPOJMHAMUKE U ONTHKE.

OCHOBbBI CIIELIUAJIBHOM TEOPMH OTHOCUTEJILHOCTU

ITo oxoHYaHMU U3y4YEeHUS Kypca 00ydaroluiics HayquTCs:

OIMCHIBATh TPOTUBOPEUUS MEXAY NPHUHIIMIIOM OTHOCHTEIBHOCTH lanmmies W 3aKOHAMHU DJIEKTPOJWHAMHKH, YKCHEPHUMEHTBHI IO OIPEEICHUI0
CKOpPOCTH CBETa OTHOCUTENBHO paznuuHbix CO;

(bopMyIHpOBATH ¥ MOHUMATh ITOCTYJIATHI CIIEIUATBHON TEOPUH OTHOCUTEIBHOCTH, Pa3IHdue MPHHIMIIOB OTHOCUTENBHOCTH [ anuiest u DHHIITE A,

MOHMMATh XapakTep 3aBUCUMOCTH, CBA3BIBAIOIIEH YHEPTUIO U UMITYJILC 0€3MaCCOBBIX YAaCTHII; 3aBUCUMOCTH, CBSI3bIBAIOLIECH PEATUBUCTCKUE SHEPTHUIO
Y UMITYJIBC YaCTHUIIBI C €€ MacCcoi (JIsl MaCCOBBIX U OE3MAaCCOBBIX YACTHIN);

OOBSICHATH (PU3UUECKUI CMBICI BETMYMH, BXOISALIMX B CO- OTHOIIEHHE (popMyiny) DUHIITEHHA.

IIo oxoHUaHUM HU3YUCHUA KypcCa 06yqa}0m1/11710;1 MMOJIYYUT BO3MOKHOCTb HAYYHUTHCA:
q)OpMyHI/IpOBaTI: BbIBOABI U3 COOTHOIHGHI/II\/JI, CBA3LIBAIOIINX PCIIATUBUCTCKUC OJHCPrur0 M HUMIIYJIBC 4YaCTHUIbI C eé MaCCOﬁ, MNpOBOAWUTL aHAJIU3
MOJIYUYCHHBIX COOTHOILLICHHUI.

KBAHTOBAS ®U3UKA. DU3NKA ATOMA 1 ATOMHOI'O SIJ1IPA

ITo oxoHYaHMHU U3y4YeHHUS Kypca 00yJarolUiics HayqUTCs:

OOBSCHATH OCHOBHBIE CBOMCTBA TaKUX KBAHTOBBIX SABJIEHUH, Kak (0TO3(pEKT, CBETOBOE JaBIE€HUE, PAJUOAKTUBHOCTD, MOTJIOUICHHE M UCIYCKaHHE
CBETa aTOMAMM, CIEKTpPbl M3JIyYE€HUS WM IOTJIOLIEHMS, PAJINOAKTUBHBIE W3- JyYEHUS, SJEPHBIE PEaKLUU, NOHU3UPYIOLIEE H3IyYEHUE, MPEBPALICHU S
AJIEMEHTApHBIX YacTHIL, (PyH/IaMEHTaIbHbIE B3aUMOACHCTBUS; UCIIOIBb30BATh (PU3MUECKUE MOJIETH MPU U3YUYE€HUU KBAHTOBBIX SIBJICHMUIA;
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OIKCHIBATh KBAHTOBBIC SIBJICHUS, UCIIOJIB3YS AJI1 3TOTO Takue (hU3MUecKHe BEIMUYMHBI U KOHCTaHThI, KAK CKOPOCTh JIEKTPOMArHUTHBIX BOJH, JJIMHA
BOJIHBI M 4YaCTOTA U3JIYyYEHUs, SHEPIHs KBaHTa, NocTosiHHas [1nanka, aToOMHasi e IMHUIIA MACChI, 3apsI0BOE M MAaCCOBOE YHMCIIA, SHEPTUS CBSI3U U yJleJbHas
SHEPrusl CBA3M aTOMHOTO f1pa, MEePHOJ Moylypaciaja, MOrJIOMEHHAS 1032 U3ITYYeHUS, MOIIHOCTh MOTJIOMEHHON J103bl, KO3()PUIMEHT OMOIOrnyecKoit
aKTUBHOCTH, DKBUBAJICHTHAS J103a; UCIOJIb30BaTh 0003HAUCHUST (PU3NUYCCKUX BEIMYUH U enuHul pusmdecknx BenuuuH B CU; mpaBUIBHO TPaKTOBaTh
CMBICJI UCIOJIb3YEeMBIX (PU3NYECKUX BEIMYUH; ONMUCHIBATH IBOMCTBEHHYIO MPUPOAY CBETA, OOBIACHATH €€ Ha OCHOBAHUU runoresbl e bpoiins; nonuMars
O0COOCHHOCTH MHKPOOOBEKTOB, M3y4aeMbIX KBAaHTOBOW MEXaHWKOH, HEBO3MOXHOCTh TOJHOCTHIO OMHCATh WX C TIOMOINBID KOPIMYCKYJISIPHON WU
BOJIHOBOI MOIeNu; OOBSICHATh B3aUMOCBSI3b (DU3HMUECKUX BEJIMYUH B COOTHOIICHUAX HeompenenéHHocTell ['eilzendepra; npuBOAUTE MpUMEpPHI SBJICHUH,
MOATBEPKIAIOIINX KOPIMYCKYJISIPHO-BOJHOBOM Jyaqu3M, MPUMEPHl SKCIEPUMEHTOB, IOJATBEPKAAONIMX TUNOTE3y 1€ bpoiiis; moHUMaTh CMBICI
(bu3MYECKUX 3aKOHOB M MOCTYJIATOB JIJIsl KBAHTOBBIX SIBICHUHN: 3aKOHOB (hoTor(dekTa, moctynaroB bopa, 3aKkOHOB cOXpaHEHUS YIHEPTHH, SJICKTPUUECKOTO
3apsijia, MacCOBOTO M 3apsI0BOTO YHCEN, 3aKOHA PaJIMOAKTHBHOTO pacnaja; ypaBHeHHs DHHIITEeHA 11t poTodddekTa; mpu 3TOM pa3anyaTh CIOBECHYIO
(GOpMyIHMPOBKY 3aKOHA M €r0 MaTeMaTH4YEeCKOE BBIPAXKEHUE; OOBICHITH COEpP KaHNE 3aKOHOB HA YPOBHE B3aUMOCBSI3U (PU3UYECKUX BEIMYMH; TOHUMATh
MIPUYMHBI PAJIMOAKTUBHOCTH, CITIOCOOBI PAIMOAKTUBHOTO pacmaia, OObsICHITH MPaBUiIa CMEIICHHS PU PATUOAKTHBHBIX pacaiax;

MIPOBOANUTH U3MEPEHUS €ECTECTBEHHOTO PAIUAIIIOHHOTO (JOHA, TOHUMATh NPUHIUI IEUCTBUS JO3UMETPA;

MMOHUMATh JKOJIOTUYECKUE MPOOJIEMBbI, BO3HHUKAIOIIME TPU HCIIOIH30BAHUKM ATOMHBIX JJeKTpocTanmmii (ADC), myTH pemeHus 3TUX IpodiieMm,
MEPCIIEKTUBBI UCIIOIB30BAHUSI AaTOMHOM SHEPreTHKU.

[To oxoHYaHUM U3yUeHUs Kypca 00yJaroUUiCs MOJTYIUT BO3MOKHOCTh HAYUUTHCS:

MPUBOJIUTH TPUMEPHI MPAKTUYECKOTO HCIONH30BAHMS 3HAHUN O KBAHTOBBIX SBICHHSIX W (DU3MUECKHUX 3aKOHAX; MPUMEPHI BIUSHUS PaTUOAKTHBHBIX
M3JIYYeHUI Ha KUBbIE OPraHU3MBbI; HUCIOJIB30BaTh 3TH 3HAHUS B MOBCEIHEBHOM >XM3HU — B OBITY, B yU4E€OHBIX ILEJAX, U COXPAHECHHS 3/I0POBbS U
COOTIOICHUSI PaIMALIMOHHON OE30MaCHOCTH;

MMOHUMATh MIPUHITUII JCHCTBUS J1a3€POB, MPUBOIUTH IPUMEPHI UCIIOIH30BAHKS COBPEMEHHBIX JIA3EPHBIX TEXHOJIOTHH;

MMOHUMATh OCHOBHBIE MPUHIUIIBI, TIOJOKEHHBIE B OCHOBY PabOThl aTOMHOM DHEPreTUKH, U3MEPUTENBHBIX JO3UMETPUUYECKUX MPUOOPOB, PU3UUECKIE
OCHOBBI UX paOOThI, UCMOJIb30BAHHBIE TIPU UX CO3JAaHUU MOJIETH U 3aKOHBI (DU3UKH,

OOBSICHSTH OCHOBHBIE TMOJNIOXKEHHsI Teopun bopa ams aToma BOAOpOJa, HCIOIB30BaTh DHEPIETUUYECKYIO AUArpaMMy A OOBSCHEHHUS CIEKTPOB
HCITyCKaHMs U MOTJIONIEHUS] aTOMa BOJIOPOAa;

paccMaTpuBaTh METOJIbl PETMCTPALUY MOHU3UPYIOMIMX PAaJUOAKTUBHBIX AJIEPHBIX M3IYyYEHUN; METOJbI 3alllUTHl OT Pa3HbIX BUJIOB PaJHOAKTUBHOTO
W3ITYYCHUS;

pemarh 3a7a4u, UCTOIB3Ys 3HAHUE ypaBHEHUs DiHmTelHa 11 poroaddekra, mocrynaroB bopa, mpaBuia KBaHTOBaHUSI, 3aKOHOB PaIMOAKTUBHOTO
pacmaja, mpaBuJI CMEIIeHUs MpH anbda- u O0eTa-pacnanax, 3aKOHOB COXPAHEHHsI JIEKTPUUIECKOTO 3apsijia, SHEPTUH ¥ UMIYIbCa MPH SACPHBIX PEaKIUsX;
OCYIIECTBJISTh CaMOCTOSITEIBHBIM TOMCK WH(OpPMAIMK €CTeCTBEHHO-HAYYHOTO COJIEPKAHUSI C WCIOJb30BAHUEM DPA3TUYHBIX HWCTOYHHKOB (y4eOHBIX
TEKCTOB, CIIPABOYHBIX W HAYYHO-TIOMYJISPHBIX M3AaHUN, KOMITBIOTEPHBIX 0a3 MaHHBIX, 00pa30BaTeNbHBIX HHTEPHET PECYpPCOB), €€ 0OpaboTKy, aHAIH3,
MIPEACTABJICHUE B pa3HBIX (opMax B IEIIX (HOPMUPOBAHHS COOCTBEHHOM MO3UIIUN TI0 U3Y9aeMOU TEME W BBIMOJTHEHUS MPOEKTHBIX PabOT MO KBAHTOBBIM
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SIBJICHUSIM.

DJIEMEHTHBI ACTPOOU3UKU

ITo oxoH4YaHMM M3yYEHUs Kypca 00ydaroIuiics HayqYuTCs:

MMOHUMAaTh OCHOBHBIE METO/IbI MCCIIEAOBAaHUSA yIalEHHBIX 00beKTOB BeeneHHol;

omuckiBaTh CTpykTypy ConHma u (usmueckue mpoiecchl, npoucxoasmme Ha ComHile; o0BsACHATh 0coOeHHOCTH cTpoeHUs: COTHEYHOU CUCTEMBI
(Connma, mmaner, HEOECHBIX TEIT), IBMKCHUS TUTAHET U HEOCGCHBIX TeJ (aCTEpOUIOB, KO- MET, METEOPOB);

MPUBOANTE (PU3UUECKUE XaPAKTEPUCTUKHU 3BE3 M pacCMaTPUBATh (PU3MUECKHUE MPOIECCHI, TPOUCXOSIINE CO 3BE3IaMH B IIPOIIECCE IBOIOINN;

MMOHUMATh OCOOEHHOCTH CTpoeHHUs ["aakTUKK, IPyrux 3BE3AHBIX CUCTEM, MaTepuu BeerneHHOM.

[To okOHYaHMM U3YYEHHUS Kypca 00YJaroIIMiCs MOJIYIUT BOZMOKHOCTh HAYUHUTHCS:

YKa3I)IBaTI) O6HII/IG CBOﬁCTBa nu pa3JII/I‘-II/I$I IIJIAHET 3€MHOI\/JI FPYHHI)I U INNIAHCT-TUT'aHTOB, MAaJbIX TCJI COHHG‘IHOﬁ CUCTEMBI U 6OJII)HII/IX IIJIaHET,
UCIIOJIb30BaTh KapTy 3BE3MHOrO0 Heba MpU ACTPOHOMHMYECKUX HAOIIOACHHSX; BOCHPOU3BOIUTH THUIOTE3Y O MPOUCXOXACHUU COIHEUHOM CHUCTEMBI;
ONMCHIBATH 3BOIOLHIO BCeeneHHoM coriiacHo runore3e boapioro B3pbiBa.

VI. COAEP) KAHUE YYEBHOI'O ITIPEJMETA

10 KJTIACC

MEXAHMKA (33 uaca)

®dusuka — pyHraMeHTanbHas Hayka o npupoje. Habmonenue u onvcanue ¢puznyeckux spieHud. MoaenupoBanue (GU3MUECKUX SIBICHUN U MPOLIECCOB.
dusnueckue BenuuuHbl. M3mepenue ¢pusndeckux BenuuuH. [lorpemnoctu uaMepenuil Gpusndeckux BeIuuuH. MexayHapoaHas cuctema equHul. Hayunbiit
METO/] TIO3HAHMSI MIPUPOABI U METO/bI HCCIeA0BaHUs (PU3NUECKUX SIBICHUN. DKCIIepUMeHT U Teopus. Hayunsle runoressl. @usnueckue 3aKOHbI. [ paHUIIbI
NPUMEHUMOCTH (PU3HYECKHUX 3aKOHOB. Pusndeckue Teopun. OCHOBHBIE 371€MEHTHI PU3NUECKOM KapTUHbI Mupa. Ou3nka u KyJabTypa.

Mexannueckoe JBukeHHE. OTHOCHUTENBHOCTh MeXaHHM4ecKoro aBikeHus. Cuctema otcuéra. CnocoObl omucaHus JBWXKEHUS. TpaeKkTopus.
Ilepememenune. Ilyts. Ckopoctb. IlpsMonuueliHoe paBHOMepHOe nBMkeHUEe. CIlIOKEHHME JBWKEHUU. J[IBMKEHHE CBSA3aHHBIX TeEN. YCKOpPEHHE.
[IpssiMmonuHEItHOE paBHOYCKOpeHHOE ABM)eHne. CBoOomHOe mageHue. [[BiwkeHne Tena, OpoIeHHOTo o1 YIIIOM K TOpu30HTY. KpuBOJIMHEHOE JBHKEHHE.
PaBHOMepHOE nBHXKEHHE MO OKpYyKHOCTU. Ilepuon m yactora BpamieHus. YTrioBas ckopocTb. CKOPOCTh M YCKOPEHHUE MPH PAaBHOMEPHOM JBUKEHHHU TIO
OKpPY>KHOCTH. PaBHOYCKOpEHHOE IBUKEHUE 110 OKPYKHOCTH.

[TocTtynmarenpHOE W BpamarenbHOEe ABWXKEHUS TBEpAOro tena. ClokeHWe NOCTYNaTeIbHOTO M BpalaTeNbHOrO ABMKEHUH. Ilmockoe aBuxkeHUe.
MrHoBeHHas OCh BpAIllCHHUS.
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WNuepuus. Unepuumansueie cuctembl oTcuéthl. [lepBoiil 3akon Herotona. Cuia. M3mepenue cui. MHeptHocTh Ten. Macca. Bropoit 3akon HproToHa.
Biaumoneiicteue ten. Tperwnii 3akon Herotona. Cuna tsokectu. Cuina ynpyroctu. Jledopmanuu. 3a- ko ['yka. Mexannueckoe Hanpsikerue. Moaynb FOnra.
Bec Tena. Cwia Tpenms. JluHamMuKa paBHOMEPHOIO JBUKEHHS MAaTEpPUAIBHOW TOYKM IO OKPYKHOCTH. J[MHaMHMKa paBHOYCKOPEHHOT'O JBUKEHUS
MaTEpUaIbHOW TOYKHU 110 OKPY)KHOCTH. 3aKOH BCEMHUPHOIO TATOTEHMS. J[BU)KEHHE IUIaHET M MCKYCCTBEHHBIX CIIYTHMKOB. 3akoHbl Keruiepa. ITpunuun
oTHOocuTenbHOCTH ['anunes. VHepuuanbHble W HEMHEPLUUAIbHBIE CHUCTEMbl OTCUETA. 3aKOHbl JUHAMHUKUM B HEUHEPLHUAIbHBIX CHCTEMAax OTCYETA.
[IpeobpaszoBanue ["anumnes.

JluHaMyKa BpaliaTeabHOro ABMKEHUA. MOMEHT HHEpIUU. MOMEHT UMITYyJIbCa. 3aKOH COXPAHEHUSI MOMEHTA UMITYJIbCA.

Nmnynsc marepuabHol Touku. Crucrema Ten. 3aKOH COXpaHeHus: umiyibca. PeaktuBHoe aBmkeHue. Llentp macc. Teopema o IBHKEHUH LIEHTpa Macc.
AGCOIIOTHO ypyroe v abCOIOTHO HEYIPYTOe COyIapeHHsI IBYX TEJl.

Mexanuueckass paborta. MomHocts. Kunernueckas sHeprus. IloreHuuanbHass sHeprus. MexaHuueckass SHEpPrusi cucrteMbl Ten. l3meHeHue
MEXaHUYECKOM PHEPrUU. 3aKOH COXPAHEHHUSI MEXaHMYECKOM SHEPIrUU CUCTEMbI MATEPUAIbHBIX TOYEK.

TBépnoe teno. PaBHoBecHe Testa. MOMEHT cuilbl. Y CIIOBUS paBHOBECHS TBEPAOro Tena. [IpuMenenue ycioBuii paBHOBECHS IIPU PEIICHUH 3a7a4 CTaTUKH.
[Ipocteie mexanusmbl. Koaddunuent nonesnoro neiicteus (KIIJ). JlaBnenue. AtmochepHoe naBnenue. 3akoH [lackansa. 3akoH Apxumerna. YcioBue
IaBaHus Tel. PacrpenencHue NaBICHHS B ABWKYIICHCS KXUJAKOCTA. YpaBHeHHWE bepHymmun. MexaHndeckue KoJieOaHWs. YCIIOBUS BO3HUKHOBCHUS
cBOOOAHBIX Kosiebanuii. Kunematnka n quHamMuKa KoieOaTeIbHOTO JBHKEHHS. MaTteMaTudeckuil U NpyXKUHHBIA MasTHUKH. [IpeoOpa3oBaHue 3HEpr uu Mpu
MEXaHUYECKUX KOoJeOaHUsIX. 3aTyXalollue M BBIHYXKJIEHHbIe KosieOanus. Pezonanc. PesoHaHc cMmemeHHs M pe30HAHC CKOPOCTH. MeToJ BEKTOPHBIX
auarpamMm. ABTOKOJIEOaHUSI.

MexaHnueckue BOJIHbI. Y paBHEHHE FapMOHUYECKOMN Oery- el BoHbI. [[inrHa BoaHbL. 3BYK. 'pOMKOCTB 3BYyKa U BbICOTa TOHA.

MOJIEKYJIAPHAS ®U3UKA U TEPMOJINHAMUKA (22 yaca)

Ocnognsble nonoxxenusst MKT. Ctpoenue BemecTBa. XapakTep JBWKEHUSI U B3aUMOJICHCTBUS YacTHI] BelecTBa. Mojen CTPOCHHS Ta30B, KUIKOCTEH U
TBEPABIX TeT 1 0OBICHEHUE CBOWCTB BEIIECTBA HA OCHOBE ATHX Mojeneil. Macca monekyn. KonndectBo BeriectBa. [Tocrosinnas ABoraapo.

TemoBoe paBHoBecue. Temmeparypa u e€ usmepenue. CBs3b TEMIEPATYpPhl CO CKOPOCTHIO Xa0THUECKOIO IBUKEHUS YyacTUl. MoJienb ueaqbHOro rasa.
3akoHbI uAeanpHOro raza. O0beIMHEHHBIN Ta30BbINA 3aKOH. Y paBHEHHE COCTOSHUS UICATbHOTO ra3a. 3akoH JlanmpToHa. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-
KMHETUYEeCKOW Teopuu. AOCOIIOTHAs TeMIlepaTypa Kak Mepa CpelHed KMHETHYECKOM SHEepruM TEIUIOBOTO JIBUXKEHHUS 4YacTHI] BelecTBa. PacmpeneneHue
MOJIEKYJI I'a3a [0 CKOPOCTSIM.

TepMmonnHamuyeckas cucremMa. BHyTpeHHss SHEprusl TEpMOIMHAMUYECKONW CUCTEMBI U CIIOCOObI €€ n3MeHeHus. Bupl TerooOMeHa: TermIonpoBOIHOCTb,
KOHBeKIMsI, n3nydenue. KonudectBo temiorel U padora. TernmoéMkocTs Tena. Y aenbHast U MOJISIpHasl TEIUIOEMKOCTH BellecTBa. Pacuér komuvecTs Teruio-
Tl TIpU TeMJIoOOMeHe. 3aKOH COXpaHEHHS DHEPTUHM B TEIUIOBBIX Mporeccax (TEepBBI 3aKOH TepMoauHamMuku). lIpuMeHeHue mepBOro 3akoHa
TEPMOJAMHAMUKH K U30IIPOLIECCAM.

[IpeoOpa3oBanus »HEPruM B TEIUIOBBIX MammHax. [IpuHrmmn aeiictBus teruioBbix MarmmH. KIIJ] termmoBoit mammbbl. [ukn Kapuo. XonoaunsHbie
MalIMHbI ¥ TEMJI0BbIe HAacOCkl. BTopoil 3akoH TepMoanHaMuku. HeoOpaTUMOCTh IpOIecCOB B MPUPO/Ie. DKOJIOTHUECKHE TPOOIEMbI TETJIO3HEPT€TUKH..
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Hcnapenne n konaeHcanus. II0BepXHOCTHOE HATSHKEHHUE.

Kanwmisapueie sBnenus. BiiaxxHocTs Bo3nyxa. HacsllieHHbIE M HEHACHIIIEHHBIE NTaphl. Peanbuble razel. YpaBHenue Ban-gep-Baansca. Y nenpHas temiora
napooOpazoBanus. Kunenue. 3aBUCUMOCTb TeMIlepaTypbl KuneHus oT jaBieHus. CTpykrypa TBEpAbIX Tein. IlnaBnenue u kpuctamumsauus. Y jaenbHas
TEIUIOTA IUIABJICHHUSL.

AJEKTPOAUHAMMUKA (56 yacoB)

Onextpuszanus Ten. J[Ba Buaa ayeKTpudeckux 3apsiioB. [IpoBoJHUKH, TUAJIEKTPUKU U HOJYNPOBOJHUKU. 3aKOH COXPAHEHMs AJIEKTPUYECKOrO 3apsja.
B3aumoneiicteue 3apsanoB. 3akod Kynona. [lpunnun cynepnozuninu. ClOKEHUE IEKTPUUECKUX CHII. DJIEKTpUUecKoe mosie. JelcTBUE 3IEKTPUYECKOTro
IIOJIsI Ha DJIEeKTpUYecKHe 3apsanpl. Hanpsok€HHOCTB AyIeKTpudecKoro mnossi. JIMHUM HanpsKEHHOCTH dieKkTpudeckoro mois. Teopema I'aycca. Pacuér
HanpsHKEHHOCTHU T0JIEH paBHOMEPHO 3apsDKEHHBIX IUIOCKOCTH U cepsl. Pabora cun snexTpocratudeckoro nois. IloreHnuan U pa3HOCTh MOTEHLUANOB.
[IpoBOAHMKM M JAMAJIEKTPUKUM B IOCTOSSHHOM 3JIEKTpUYECKOM moje. JludnekTpuueckass NPOHUIIAEMOCTb. OJnekTpuyeckas EmkocTtb. KonaeHcartop.
[TapamnenpHO€E U ITOCIEN0BATEIBHOE COEIMHEHUA- KOHIEHCATOPOB. DHEPTHUs AIEKTPUUYECKOTO MOJISL.

VYcnoBus BOSHUKHOBEHUS JIEKTpUUYecKoro toka. Hanpasnenue u cuia Toka. CBOOOAHBIE HOCUTENH 3apsAja. DJIEKTPUUECKUN TOK B MPOBOJHUKAX. 3aKOH
Oma 115 ygacTka aneKkTpuueckoi nenu. ConpoTUBIEHHE TPOBOJHUKA. Y JEJIBHOE COIPOTUBIIEHUE BEIECTBA. 3aBUCUMOCTD YIEIbHOTO CONPOTHUBIICHUS OT
TeMieparypbl. CBepXnpoBOAUMOCTb. M3MepeHue cuibl TOKa M HanpspkeHus. PaboTa M MOIIHOCTB 3JIEKTpUYECKOro Toka. 3a- koH Jlxoyns — Jlenua.
Jle¥cTBUsI 3JIEKTPUYECKOro Toka. McTouHMK Toka. DnekTpoiBrmkymas cuia. 3akoH Oma ansa nosnHou nenu. Ilepeszapsaka konzaeHcaropa. Ilosesnas u
MOJTHAsI MOIIIHOCTh TOKA B 3aMKHYTOH 1enu. 3akoH OMa i y4acTKa [enu ¢ HICTOYHUKOM Toka. [TpaBuia Kupxroda. DnekTpuuecKuii TOK B 3J1€KTPOIUTAX.
3akoH Dapajes U1t AIeKTpoar3a. DISKTPUUECKU TOK B BaKyyMe U ra3ax. BakyymHblil nuon. DnekTpoHHo-1yueBas Tpyoka. [Inasma. ['a3oBbie pa3psbl.

DneKTpuuecKuid TOK B MoynpoBoaHuKax. [lomynpoBogHukoBslie npudopsl. [IpaBuna 6e3omacHoCTH pU paboTe C HCTOYHUKAMU TOKA, SJIEKTPUUECKUMU
LEMsIMH U TIpUOOpamMu.

MarnutHoe B3auMojeiicTBue. MaruutHoe none. Muaykius marautHoro nosist. JImHUM MarHuTHOM MHAykuuu. 3akoH buo - CaBapa - Jlammaca. Cuna
Jlopenna. /[BuykeHune 3apsHKEHHBIX 4acTULl B MarHUTHOM nofe. [{uknorpon. MI'/[-renepatop. JlelicTBHe MarHUTHOTO MOJIS HA IPOBOJAHMK C TOKOM. 3a- KOH
Awmriepa. MaroHuTHOE B3aUMOJICMCTBUE TIPOBOJHUKOB ¢ TOKaMu. ExauHuUIA Crutbl TOKa. [[eficTBME MarHUTHOTO TOJISI HA PaMKY C TOKOM. DJIEKTPOJBUTATEIb
IIOCTOSIHHOTO TOKa. ['anpBaHoMeTp. JIMHaMMK. DJIEKTPOMAarHuTHOE peie. MarHuTHbIE CBOMCTBA BELLIECTBA.

SIBnenue anexTpoMarHuTHON MHAYKIMUU. OnbiTel Papanes. 3/1C UHIYKIMY B IBUXKYLIEMCS] TPOBOAHUKE. MarHuTHBINA MOTOK. 3aKOH 3JIEKTPOMarHUTHOM
nnaykuu. IIpasuiio Jlenna. Buxpesoe anexrpuueckoe nose. MaaykrnBHOCTh. CaMOMHIYKIMS. DHEPTUs MATHUTHOTO I0JIS TOKA.

KonebartenbHblit KOHTYp. DJIEKTPOMAarHuTHhIE KojieOaHus. Y paBHEHHE rapMOHNYECKUX KosieOaHuil. [lepemMeHHBIN TOK. AKTUBHOE CONIPOTUBIICHHUE B IIETIH
IIEPEMEHHOT0 TOKa. JIeMCTByIOIME 3HAYEHUST CHIIBI IIEPEMEHHOI0 TOKA M MepEMEHHOT0 HanpsbkeHus. KoHeHcarop B nenu nepeMeHHoro toka. Ka- tymka
MHAYKTUBHOCTH B IIETIH NIEPEMEHHOI0 TOKa. BBIHYX/IeHHBIE AJIEKTpOMarHuTHbIE Kosiebanus. Pe3oHaHc B KoHType. Pe3oHaHC TOKa U pe30HaHC HaNpsHKEeHUs.
3akon Oma JUIsl 1lenH MEePEeMEHHOro TOoKa. MOIIHOCTh B LIEMU MepeMeHHOro Toka. I[Ipou3BojacTBO, mepeaaya M MOTpeOIeHUE DJIEKTPUUYECKON SHEPTUU.
Tpancdopmarop. DiaeKTpOMarHUTHBIE BOJHBI U UX CBOWCTBA. J(Mama3oHbl 3JEKTPOMATHUTHBIX M3TYYEHUH M MX MpaKTUYecKoe MpuMeHeHHe. [IpuHIuIIb!
PaguoOCBs3H U TEIEBUICHN. BIIMsIHUE 3JIEKTPOMarHUTHBIX U3JyY€HUN HA KUBBIE OPTraHU3MBI.
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Hctounuku cBeTa. 3aKOH MPSIMOJIMHEMHOTO pacpOCTpaHEHUsI CBeTa. 3aKOHBI OTpaXKEHUS U IperoMieHus cBera. [loctpoenue n3o0pakeHuil B IIIOCKUX
3epKkajnax. SIBIeHHe MOJHOro BHYTpEHHEro orpaxkeHus. Jucnepcus cBera. JIunza. @OKycHOE pacCTOSHUE M ONTHYECKas cujia JUH3bl. PopMmysa TOHKOM
muH3bl. [locTpoeHue n3o0paxeHuii, co3qaBaeMbIXx TOHKUMHU JTUH3aMu. [ 1a3 u 3penue. Onruyeckue npubopsl.

Bonnosrie cBoiicTBa cBera. llomspuzanus BonH. [Ipuanun [oiirenca. DnekTpoMarautHas npupona cBeta. Vurtepdepenuus BonH. MHTEpdepeHys
ceera. Jludpaknus ceeta. [Ipunnun [toiirenca - @penens. dudpakuronHas peméeTka.

OCHOBBI CIEIIMAJIbHOM TEOPUHY OTHOCHUTEJBHOCTH (2 uaca)

[Toctynatel cnenuaibHON TEOPUU OTHOCUTENIBHOCTH. OTHOCUTEIBHOCTh OJTHOBPEMEHHOCTH COOBITUH, 3aME/JICHHE BPEMEHHU, COKpaIlleHUue UIMHBI. 3aKOH
cioxenus ckopocreit B CTO. Macca, ummnynsc u sHeprust B CTO.

KBAHTOBAS ®U3UKA. PUSUKA ATOMA U ATOMHOI'O SIAPA (14 gacoB)

PaBHOBecHOE TemuioBOoe wu3dMydeHwe. [ umore3a Ilman- ka. Doroaddexrt. 3akoHbsl Qorodddekra. YpaBHenwe OIiHmTelHa M1 (poTodrddekra.
Kopnyckynspuo-ponHoBoit nyanusm. JlaBnenue cBera. Ombithl I1. H. Jle6eneBa u C. WM. BaBunoBa. ['mnoresa- ne bpoitns. Judpakuus >1eKTpOHOB.
CootHomienue HeomnpenenéuHocre ['eizendepra. Omnbitel Pesepdopna. Ilnanerapnas monens artoma. lIloctynatst bopa. OnrTuyeckue CHEKTpHI.
[Tornonienue u ucnyckanue cBera aromamu. Jlazepsl.

CocTtaB U CTpO€HHE aTOMHOIO fApa. 3apsiIoBOE W MAaccOBOE€ YHUCHA. SEepHblEe CHUJIbl. DHEprusi CBS3U U YAEJbHAs 3HEPIUsl CBS3U ATOMHBIX sIIIEP.
PannoakTuBHOCT. 3aKOH paJliO0aKTUBHOIO pacnaaa. Anbda-, 6era- u ramma-uznydenus. [IpaBuna cmemenus. Snepusie peakuuu. [lenenue u cuHTes siaep.
SnepHas sHepreTuka. JKOJIOIHYECKUE MPOOIEeMbl pabOThl aTOMHBIX 3JEKTpOocTaHIMMi. Peructpanus saepHbix uznydeHui. Jlozu- metpus. buonoruueckoe
NENUCTBUE PAANOAKTUBHBIX M3ITyUEHUH.

DnemeHTapHble YacTulbl. DyH/1aMEHTaJIbHbIE B3aUMO/IEHCTBUS.

3JIMEHTBI ACTPO®U3UKU (3 uaca)

I'eonienTprueckas u reauoLeHTpuuecKas cucteMbl Mupa. OCHOBHBIE METO/IbI MCCIIEOBAHUS B acTpoHOMUH. OnipeieNieHue pacCTOSHUN JJ0 HEOECHBIX TE.
Connne. Conneunas cuctema. Pusndeckas npupoaa HeOecHbix Ten ConHeuHol cuctembl. Ilpoucxoxaenune CosnHeyHOM cucteMbl. dusnueckue
XapaKTEePUCTUKHU 3BE3MT. DBomtonus 38€31. ['anmaktuka. [pyrue ranaktuku. CTpoeHue u 3BoJoIus BeeneHnoil.

PE3EPB BPEMEHM (6 uacos B 10 kiacce u 4 yaca B 11 kitacce utoro 10 yacos)
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VIl. TEMATHYECKOE IIIAHUPOBAHHUE C OIPEJEJEHUEM OCHOBHBIX BUIOB YYEBHOM JEATEJIBHOCTH

VIl. TEMATHYECKOE INIAHUPOBAHHUE C OIPEJEJEHUEM OCHOBHBIX BUJIOB YYEBHOM JEATEJIBHOCTH
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1. OnpenensT U 0OBACHATH TaKUE MOHATHA, KaAK MEXaHUYECKOE JBMKECHHE, TOUEYHOE TENI0, CUCTEMAa OTCUETA,
TPaeKTOpPHSs, TPSAMOJIMHEHHOE PAaBHOMEPHOE W PAaBHOYCKOPEHHOE JBIKCHHUS, IEPEMEINEHHE M CKOPOCThH
NPAMOJIMHEWHOTO PaBHOMEPHOTO JABMKEHHSI, CPEIHAS CKOPOCTh, MTHOBEHHAS CKOPOCTh, YCKOPEHUE — JIIsI
PaBHOYCKOPEHHOTO [BIDKEHHUS; BBHIOMPATh CHUCTEMY OTCYETA (TENO OTCYETA, CBA3AHHYIO C HHM CHCTEMY
KOODJMHAT W Yachl) Ha IIOCKOCTH W B TpoCTpaHcTBe. OOBSICHATH OTHOCHTEILHOCTh MEXAHUYECKOTO
JIBIDKEHUS; UCIIOJIb30BaTh IMPUHIAI HE3aBHCUMOCTH JIBH)KEHMH MPHU HMX CJIOKEHHWH, HCIIOJB30BATh 3aKOH
Kunemaruxa. CIIOKEHHUSI TEPEMELICHUII U CKOpOCTeil. W pPaBHOYCKOPEHHOE IBMXKEHHSI 10 OKpyXHOCTH. OrpenensTsh
Kunemaruka 12/12 212 1/1 PaBHOMEPHOE JIBMKEHUE TeJla MO0 OKPYKHOCTH M €T0 XapaKTEPUCTUKH, OOBACHATEH TMOHSATH: PajnyC-BEKTOP,

TBEPAOIO TENa

yIJIOBasi CKOPOCTh, NMEPUOJ] U yacTtora ooOpamieHus. OTBedaTh, UCIIOJB3Ys 3aKOH JBIKCHUS, Ha JiBa BOIPOCa
(«rme?» u «koraa?») o MOJI0KEHNH TOUYEYHOTO TeJia B MPOIecce ABIDKEHHS: PABHOMEPHOTO MPSIMOIMHEIHOTO,
PaBHOYCKOPEHHOI'O MPSIMOJIMHEHHOI0, PaBHOMEPHOTO U PaBHOYCKOPEHHOI'O ABM)KEHHUH IO OKPY>KHOCTH,
JABMXXCHUA TCJIa, 6pOHICHHOFO IoJa yYrjioM K TOPU3O0HTY. HpOBO}II/ITB IpAMBIE W KOCBCHHBIC H3MEPCHUA
KOOpJMHAT Te€ja, BPEMEHHU JABMXKEHHUS, CKOPOCTHM M YCKOPEHMS IPU NPSIMOJIMHEHHOM M KPHUBOJIMHEHHOM
JABHMXXCHUAX, yT‘J'[OBOﬁ CKOpOCTH M mTE€puoaa o6pameHI/m npu ABUXKCHHUU II0 OKPYXKHOCTH. OmnuceiBaTh
0COOEHHOCTH KpHBOHHHeﬁHOFO JABHMXXCHUA TOYCYHOI'O TCJIa (B YaCTHOCTH, NIBMXXCHUA TCJia, 6pOIHeHHOFO 101
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YIJIOM K TOPHU30HTY), NOCTYNATENbHOIO M BPAIIATENHHOTO IBIDKCHHH TBEPAOTO Tela, NBIKEHHS Tella Kak
COBOKYITHOCTH  JIByX HE3aBHCHMBIX JBW)KCHHI. 3aKOHOB IIPSIMOJMHEHHOrO  paBHOMEPHOIO |
PaBHOYCKOPEHHOTO JABW)KCHUH, PABHOMEPHOTO U DPAaBHOYCKOPEHHOTO JBIDKCHHH 10 OKpPYXXHOCTH,
ompeneNeHuil (PU3NUECKNX BETUYNH, aHATHTHICCKUX (POpMyIr) U rpaduecKuX 3aBHCUMOCTEH MEXTy HUMH,
IpeCTaBisiss OTBET B OOWmIeM Buae W (WIM) B BHIC YHCIA C yKa3aHHEM Pa3MEPHOCTH, aHAIM3HPOBATH
HOJIy4eHHBIH pe3ynbTaT. PeraTte ¢usnueckue 3ajadd 1Mo KHMHEMAaTHKe, TPeOyIoLIMe aHaiu3a pelyJbTrara,
OCO3HaBaTh COJCPXKAHME W JIOTHYECKYIO IOCIEeIOBATEILHOCTD NCHCTBUIL, HCIOIB3YyEeMBIX B aJTOPUTMAax
peLIeHHUs 33139

JnHamuka

11/11

1/1

OOBSICHATD OCHOBHBIE CBOWCTBA TaKMX SBJICHHH, KaKk MEXaHHYECKOE NECHWCTBHE, IBIDKCHHE IO HWHEPIHH,
B3aUMOJICHCTBUE TeJNl, HHEPTHOCTH, AchopMalis, MeXaHHIeCKOoe HampspkeHue, TpeHne. OOBSICHATh CMBICI
Takux (PU3MUECKUX MOJIENICH, KaKk MaTepHalbHas TOYKa, CBOOOJHOE TEJIO, MHEPIUAIbHAsA CUCTEMa OTcYETa,
HEWHEpIManbHass cucTeMa oTcdéra. BpIOMpaTh HMHEPIHMANBHYIO CHCTEMY OTCYETa, COOTBETCTBYIOLIYIO
YCIIOBHIO 3aJa4yd; OOBSCHITH NPHHLMI OTHOCHTENbHOCTH [ammnes. OmnuchBaTh OTIIMYME WHEPHUAIBHOMN
CHCTEMBI OTCYETa OT HEMHEpIUaIbHOH. ONHCHIBATh B3aNMOICHCTBHE TEM, UCTIONb3YS (PU3NIECKUE BETHIHHBI:
Maccy, CHITy, YCKOpeHHe; HCIonb30BaTh eanHUIbsl CU. OOBACHATH cMbIch 3ak0HOB HbfoToHa, ['yka, TpeHus,
BCEMHPHOTO TATOTEHHUS; MOHMMAaTh (yHAAMEHTAIbHBIM XapakTep 3aKOHOB HbBIOTOHA; OOBSCHATH TpaHHIIBI
MPUMEHUMOCTH 3aKOHOB ['yka, TpeHus. [IpoBoauTh NpsiMble 1 KOCBEHHBIC M3MEPEHUS (PU3UIECKUX BETHUIHH:
Macchl, IUIOTHOCTH, CWIbl. OILCHMBaTh MOTPEHIHOCTH NPSAMBIX M KOCBCHHBIX H3MepeHnil. IloHmMmars u
OOBACHATH CBOICTBAa M3y4aeMbIX CHJ, OTBEYaThb Ha dYeThlpe Bompoca O cuie. OOBACHATH SBICHHSA
HEBECOMOCTH, Teperpy3ku. [IpencTaBiaTh pe3ynbTaTel N3MEPEHUH U BBIYNCICHNH B BUAE TaOJIUI U rPpadKOB
Y BBISIBJISITH HA MX OCHOBE 3aBHCHMOCTH CHJIBI YNIPYTOCTH OT YAJMHEHMS NPYXXHMHBI, CHIbI TPEHUSI OT CHIIBI
HOPMaJIBHOH peakiuu ornopsl. Pemars (u3nueckne 3aady O ABMIKEHHM Tesla MO JIeHCTBHEM HECKOJIBKUX
CHJI, O JABW)XCHHM B3aMMOJICHCTBYIOIIMX TEN, CBA3aHHBIX TEJ, B TOM YHCIE O PAaBHOMEPHOM JABM)KEHHH
MaTepualbHOil TOYKHM IO OKPYXXHOCTH, [BI)KCHHH IUIAHET M HCKYCCTBEHHBIX CITyTHHUKOB, HCIIOJIB3YS
ITOPUTMBI pEIICHUS 337ady. AHAJIM3HPOBATh XapakTep 3aBHCUMOCTH MEXAY (H3MUECKHMH BETHYHUHAMH,
OTHOCSIIIIMMUCS K 3aKOHaM JTHHAMHKH; BBIBOJUTH U3 SKCIIEPUMEHTAIBHBIX (PAKTOB M TEOPETHIECKUX MOJeeH
¢u3nueckue 3akoHbl. Pemars ¢usuyeckne 3a1auu 10 AWHAMHUKE, TPEOYIONIMe aHaln3a JaHHBIX, UCTIONb3Ys
BBIOpaHHBIE MOJEJIM M 3HAaHWE 3aKOHOB JHHAMMKH; HCIOJNB30BaTh AJTOPUTMBI PEIICHMS 3a/1a4, OCO3HaBas
JIOTUKY M COJEp)KaHWe JEeWCTBHH, NMPEACTaBIssl OTBET B 00IIeM Buae W (WIM) B BHAE YHCJIA C YKa3aHHEM
pa3sMEpHOCTH; AaHAIM3UPOBATh MOIYUYEHHBIN pe3yabTaT

3aKOHEI
COXPaHCHHUS B
MEXaHUKE

6/6

OOBACHATH CMBICI 3aKOHA COXpaHCHHA HMMIIYJIbCa, €T0 COACPIKAHUE HAa YPOBHE B3aMMOCBI3U (1)I/I3I/I‘IGCKI/IX
BCJIMYMH, MPUHOUII PEAKTUBHOTO JABWKCHUS, CMBICI TEOPEMbI O JABWXCHHHU IIEHTpA MacCC CHUCTEMbL
MaTCpHUAJIbHBIX TOYCK. Pemarts 3aa4u C UCTIOJIb30BAHUEM 3daKOHA COXPAHCHUSA UMITYJIbCA, 3dKOHA COXPAaHCHUA
IMMPOCKIIMN UMITyJIbCa U TEOPEMbI O NBHUIKCHHUHU LICHTPA MacCC. OOBACHATH TaKUE MNOHATHUA, KaK MCXaHUYCCKas
pa60Ta, KUHETUYCCKas SHEPrus Tejia, CUCTEMa TCJl, IOTCHUHNAJIIbHBIC CUJIbI, IOTCHIIUAJIbHASA OHEPIUS CUCTECMbIL
TCJI, BHYTPEHHUC M BHCIIHUC CUJIbI, abCOIIIOTHO yipyroe n abCOIIFOTHO HEYINPYroe coyaapcHus AByX TEJ,
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MEXaHMYECKast 3HEPIHs CHUCTEMBI TeEN, MOIIHOCTH; (OPMYIMPOBATH OMPENCICHUS NAaHHBIX ITOHATHH;
MOKa3plBaTh, 4YTO pPab0Ta MOTECHIMANBHONW CHJIBI MO JIO00H 3aMKHYTOH TpaeKTOPHM paBHA HYIIO.
Hcnonp3oBaTh Takue (rU3MYEcKHe BEIWYHMHBI, KaK MEXaHHMYECKas pa0doTa, KMHETHYECKas SHEpTus Tena,
MOTEHIMAIbHAs SHEPTUsl CUCTEMBI TEJ, MONB3Ys Ul 3TOr0 3HAHWE TaKuX (H3MYECKUX BENWYMH W TOHATHH,
KaK MMITYJIBC, UMITYJIbC CHJIBI, CHCTEMa TeJl, BHYTPEHHHE W BHEIIHUE CHIbI, IEHTp Macc. DopMyanpoBaTh
3aKOHBI M3MCHEHHUS W COXPAaHEHUS MEXaHMYECKOM OJHEPrHH; OOBACHATH WX COJCp)KaHWE Ha YPOBHE
B3aUMOCBSI3H (U3MUECKUX BeMM4KH. OOBSICHATH YCIOBHUS IIPUMEHUMOCTH 3aKOHOB COXPAHEHHUS MMITYJIbCa U
MEXaHWYeCKOH dHepruu. Pemars ¢usmdeckne 3amadyd Ha BBIYMCICHHE paOOTHI CHJI, MOIIHOCTH,
KHHETHYECKOH >HEprHu Tela, MOTEHIHAIbHON 3HEPTHH CHCTEMBI TEN, Ha IMPHUMEHEHHE 3aKOHA COXPaHCHHS
MEXaHWYECKOH SHEpPIWH, Ha COBMECTHOE IPHMCHEHHE 3aKOHOB COXPAHEHHS HMITYJIbCa M MEXaHWIECKOH
SHEPTUH C TIOMOIIBIO BEIOPAaHHBIX MOAEJEH; UCITIONB30BaTh aITOPUTMBI PEIICHUS 3a1a4, OCO3HaBasl JIOTUKY H
coJiepykaHne ACHCTBUI, MPEACTABISS OTBET B 00IIEeM BHIE U (WIN) B BHJIE YUCIA C YKa3aHUEM Pa3MEpPHOCTH;
AHAIM3MPOBATH ITOJYICHHBIA Pe3yJIbTaT

Craruka

414

1/1

OOBACHATH YCIOBUS paBHOBECHS TBEPOBIX TeJN, BHUABI paBHOBECHS TBEPIAOrO Tella, IOHSITHE
PaBHOACUCTBYIOMICH CHJIBI; ONWCHIBATH IepeJady MJaBICHHUSA OJKAAKOCTSAMH ¥ Ta3aMH, SBICHUS
THUIPOCTATHIECKOTO W aTMOoc(hepHOro maBieHWs, IUiaBaHus Teld. OOBSACHATH CMBICT TaKOH (U3NIECKOM
MOJIeNH, Kak aOCOJIOTHO TBEPIOE TEJ0; TAaKUX (PM3UUECKUX BEIMYHH, KaK TUIEY0 CHIIBI, MOMeHT cuibl, KII/I,
JTABJICHUE, BHITAJKUBAIOIIAs CHiA. PemaTh Qu3myeckue 3aJaud Ha TPUMCHEHHUE YCIOBHHA pPaBHOBECHS
TBEPOBIX Tel, BhUmcieHHe MomHocTH u KIIJ| mpocThix MexaHWU3MOB, 3akoHOB Ilackamsa, Apxumena.
[ToHnMaTh U OOBSACHITH CMBICT «30JIOTOTO TPABUIIA MEXaHUKH» W YCIOBHS €r0 BHIITOJHEHUS, OOBSCHATH
TNPUHIUI JEeHCTBHSA MPOCTHIX MeXaHM3MOB. ONHCHBATE W OOBSACHATH paclpelielicHue [aBJICHUS B
JBIDKYIIEHCS JKAIKOCTH, pa3IHdusi JIAMHHAPHOTO W TYpPOYJICHTHOTO JBIKCHHUN KHUIKOCTH, ypaBHECHHE
Beprymmu. [IpuBoauTe TpHUMEpHl MPAKTHYECKOTO HWCIONB30BAaHUS 3HAHHUS 3aKOHOB CTAaTHKH, THAPO- U
a9POCTATHKH.

MouanekyasipHasi pu3uka U TepMOANHAMHUKA (22 yaca)

5.

OcuoBsl MKT u
TePMOJANHAMUKH

12/12

2/2

OOBSICHATD SIBJICHUS TETIIOBOTO ABIKEHHS MOJIEKYJ, OpOyHOBCKOTO ABMkeHus, quddy3un. opmyanposars
OCHOBHBIC TIOJIOXKEHHUS MOJIEKYJISIPHO KHHETHYeCKOH Teopun. ONKCHIBaTh B3aWMOAEHCTBHE MOJIEKYII
BEIIIECTBA B PA3IMYHBIX arperaTHBIX COCTOSIHUAX. /laBaTh OompeneneHns: MoJisl, MOJISIPHOW MAacchl, OOBSICHITh
CMBICI 3THX (pr3ryecKux BennarH, ux equHui B CU. OOBSICHATh PU3UUSCKUI CMBICH MOCTOSIHHOW ABOTAIPO;
pemiats (U3MYECKHE 3a/laud Ha OIpeJelieHne MOJIIPHOW MacChl M MacChl MOJIEKYJ Pa3IMYHBIX BEIIECTB,
qHciia MOJIEH M YHcia MOJISKYJ BeIecTBa 3aJaHHOM Macchl, 00bEMa. ONHCHIBaTh M3MEHEHHE BHYTPEHHEH
9HEPTrUM TEPMOAMHAMUYECKONW CHCTEMBI IPU COBEPIICHWH paboThl M mpu TeroodOMeHe. Ompenenste U
OOBSACHATH CMBICH TaKMX IOHATHH, KaK TEpPMOJIMHAMHYECKas CHCTeMa, BHYTPEHHSSI SHEPrHsl, TEIUIOBOE
(TepMOIMIHAMHYECKOE) PaBHOBECHE, CPEIHSSI KMHETHYECKAasi SHEPI sl TEINIOBOTO (XaOTHYECKOTO) JIBMXKCHHUS
MOJIEKYJI, Temreparypa. IloHMMaTh CMBICH 3aKOHA COXpaHEHHsI PHEPI'MH B TEIUIOBBIX mHpomeccax (1epBoro
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3aKOHa TEPMOAWHAMHUKH), HYJIEBOTO 3aKOHAa TEPMOJMHAMHKH, 3aKOHOB HACAIBPHOTO Ta3a, YpPaBHEHUS
COCTOSIHMSI WICaJbHOTO Ta3a W ocHOBHOro ypaBHeHHs MKT; OOBSICHATP MX cOAEp)KaHHE Ha YpPOBHE
B3aUMOCBSI3H (M3WYECKUX BEIMYHMH, aHAIM3UPOBATh XapakTep 3aBUCHMOCTEH MEXIy BEIHMYHMHAMH.
[TpoBoanTh TpsiIMBIE U3MEPEHUS (U3MUECKUX BEJIWYMH: MAaCChl, TEMIIEPATYypbl, AABICHHS; KOCBCHHBIE
M3MepeHus] (U3MYECKNX BEIWYMH: BHYTPCHHEH OSHEpPIWH, KONMYECTBA TEIUIOTHI, YAEIBHONW M MOJAPHOU
TETIIOEMKOCTEH BELIECTB; OLCHUBATh MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX H3MEPEHHI TEMIIEpaTyphl, MacChI,
IUIOTHOCTH. [IpencTaBisaTh pe3ynbTaTel H3MEPEHNUIT C TOMOIIBIO Ta0NuUII, TPauUKOB; aHATU3HUPOBATH XapaKTEP
3aBUCHMOCTEH MEXAYy (U3MYECKUMH BEIWYMHAMH; BBIBOAWUTH W3 OKCIEPUMECHTAIBHBIX (AKTOB U
TEOPETHUYECKUX Mojeneil (U3NdecKne 3aKOHOMEPHOCTH; OOBSCHATH IOJYYEHHBIE PE3YyNbTaThl U AENaTh
BBIBOJIBL. PemaTh (u3nyueckue 3agadn Ha UCIIOJIB30BAHKE IIEPBOTO 3aKOHA TEPMOJMHAMHKH, HA OTpEICIICHNE
KOJIMYECTBA TEIUIOTHI, TEMIIEPaTyphl, MAacChl, YACIPHOH M MOJAPHOW TEIUIOEMKOCTEH BeIleCTBA IIPH
termooomene. [IpuBoaMTh NpHUMeEpHl NPAKTUYECKOTO HCHONB30BAHUS 3HAHHM O TEIIOBBIX SIBICHHAX.
OOBsICHATD TakWe (U3NYECKHE MOJENN, KaK paBHOBECHBIN Ipomecc, HAeanbHBId ra3. M3oOpaxatsb
rpadIecKn 3aBUCHMOCTh MEXIY MakpomnapaMeTpaMH TEePMOJUHAMHYECKOW CHCTEMBI UIS M30IPOLECCOB.
Ananm3upoBaTh rpadukn uzomnponeccoB. OOBACHATH 3aBHCHMOCTH MEXIY MaKpONnapaMeTpaMH C TOUYKH
3peHusT MOJIEeKyJsIpHOI Teopun. [loHMMaTh BceoOmmit xapakrep (pyHZaMEHTaJBHBIX 3aKOHOB IIPUPOIBI U
CMBICIT OTPaHWYCHUH M1 3aKOHOB WACAIBHOTO Tasza. [IpUMEHATh MEpBBIH 3aKOH TEPMOAWHAMHUKH K
M30IIpoIIeccaM, OTBEYaTh HA YETBIPE BOIPOCAa O TEPMOJMHAMHYECCKOM CHCTEME B TEPMOIAMHAMUYECKOM
npouecce. Pemate ¢u3nyeckne 3amaud Ha NPUMEHEHHE 3aKOHOB HACAIBHOTO Ta3a AT M30IPOIECCOB,
00BbEeANHEHHOTO Ta30BOTO 3aKOHA, MEPBOT0O 3aKOHA TEPMOJWHAMUKU K M30TEPMUYECKOMY, H300apHIeCKOMY,
MN30XOPUYECKOMY M aguabaTHYecKoMy IIpolieccaM, HCIONb3ysl BBIOPaHHBIE MOJICNH, OINpPEeISIoNe
pelieHne, 0co3HaBas JIOTUKY M COJep)KaHWe ICHCTBHH, NMPEACTaBIsAsA OTBET B OOIEM BHIE W (WIH) B BHIE
YHCiIa C yKa3aHHEeM pa3MepHOCTH; aHAJTM3HPOBATh NOIYyUCHHBIN pe3ysbTatT

6. Onpeznenars OCHOBHBIE YacTH JIOOOTO TEILUIOBOIO BHTATeNs, XOJNOAWILHON MAIIMHBEL, TEILIOBOTO HACOCA
(HarpeBaTenb, XOJONMIBHHK, pabodee Teno). OOBACHAT, HPHHIMII JAEHCTBHS TEILIOBBIX MAIIKH,
XOJIOMWJIBHBIX MAIlIMH, TeTUIOBBIX HacocoB. Beruucnare KIIJ] u makcumansHo Bo3moxHbIi KII/] TerumoBbix
Tenuoseie JBUTaTENel, XOIOMWIBHBIN K0d(p(QUIMEHT X0I0AUIbHIKA, KO3 QHUIMEHT NepeJad TeIla TEILIOBOro Hacoca.
MamuHbl. Bropoi 2/2 ) Pemars (HU3UYeCKHe 3a4add O TEIUIOBBIX MANIMHAX, HCIONb3ys 3HAHHE 3aKOHOB TEPMOIMHAMHEKH,
3aKOH OmpefecHAl (U3MIECKUX BEIMYUH, COOTHOLICHMH MEXIy (QH3MYECKHMH BEIMYMHAMH, 3aKOHOB M
TepPMOINHAMUKH yPaBHEHHS COCTOSHHUS MAEAILHOIO Ta3a, BRIOPaHHEIX Mojeneil. Oco3HaBaTh JOTMKY U COAEPKAHHUE NEHCTBHIA,
IpEeJCTaBIsAsd OTBET B 00mEeM Buie W (MIM) B BHIE YMCIA C yKa3aHHEM pa3MEPHOCTH; aHAIH3UPOBATh
HOJTy49eHHEIH pe3yasTaT. OOBACHATH CMBICI BTOPOrO 3aKOHA TEPMOAMHAMHUKH B PA3IMIHBIX (POPMYITHPOBKAX
IIpUBONTHL HPUMEPHI HEOOPATHMBIX IPOLIECCOB, XAPAKTEPH30BATh IEPEXO ] CHCTEMBI OT IIOPAIKA K Xa0Cy
7. Arperathsie OnmMChHIBaTh, ONPEACIATh U OOBACHATH C TOYKH 3PEHHS MOJIEKYIAPHOH TEOPMH IIPOIECCH HM3MEHEHHS
COCTOSHIS 8/8 2/2 1/1 arperaTHeIX COCTOSHHMI BENIECTBA: HCHAPEHMS M KOHAEHCAIUM, KUIIECHHS, IUIABJICHUS U KPUCTAIIH3ALMH.

I[aBaTB OINpPCACIICHNUA TaKUX IOHATUH H (I)I/I3I/ILICCKI/IX BCJIMYWH, KakK HaCLIIlICHHLIﬁ nap, abcourroTHas
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BEIIECTBA.
®da3zoBbIe
MepexXOoIbl

BJI&XHOCTh U OTHOCHTEJbHAs BI&XXHOCTh BO3AyXa, TOYKA POCHI, YAEJbHAas TEIJIOTa MapooOpa3oBaHMs,
yIenbHas TeIUIoTa KOHICHCAIMHU, YellbHasl TEIUIOTa IUIABJICHHS BEIIECTBA; MPABHILHO TPAKTOBATH CMBICIT
(dusnyeckux  BEIMYMH. BBIMOJHATH OKCHEPHUMEHTANbHBIE  HCCICAOBAHUS  MPOLECCOB  HCIAPCHHUS,
KOHJICHCALIMY, KUIICHUS, TUIABJICHHUS M KPHCTAJUIM3AIMK BELIECTBA. PacCUUTHIBATh KOJIMYECTBO TEILIOTHI,
HeoOXonuMoe I IUIaBJIeHUS (WM KPHCTAIDIM3AalNN), MapooOpazoBaHus (WM KOHICHCAIINH) BEIIECTBA,
YIENBHYIO TEIUIOTY TUIABJICHUS U YICIbHYIO TEIJIOTY Mapoodpa3oBanus. OMUCHIBATH CTPYKTYPY TBEPIBIX TEI,
XapaKTepu30BaTh KPHCTAJUIMYECKHE Tela, WX OCOOCHHOCTH M CBOMCTBA: aHH30TPOIHUIO, MOJUMOPGU3M,
n3orponuio. OOBACHATH TPadUUECKYI0 3aBUCHMOCTh TEMIIEpaTypbl BEIIECTBA OT BPEMEHHM B Mpolieccax
[UIABJICHHS. U KPHUCTAUTU3AUU. V3MepATh OTHOCHTEIBHYIO BIQYKHOCTh BO3/yXa C MOMOUIBIO MCHXPOMETPA.
Periate pusndeckue 3aqauu Ha ONMpe/eICHUE XapaKTEPUCTHK M CBOWCTB BELIECTBA B PA3JIMUHBIX arperaTHbIX
COCTOSIHUSIX, Ha M3MEHCHHE arperaTHbIX COCTOSHHIN BeliecTBa. [IOHMMAaTh M OMUCHIBATH PA3IUYUS MEKIY
MOBE/ICHUEM HJICaIbHOTO ra3a U PeajbHOro ra3a MpH U30MpPOoIecce, OCHOBBIBASICH HA MOJICH H/ICaIbHOTO ra3a
u Mozenu Ban-nep-Baanbcea [t peanbHOTO ras3a; pemiars 3a1auu o napax. OObsSCHATh SBICHHUS, CBSI3aHHbIC C
MOBEPXHOCTHBIM HATS)KEHHEM, KAITUIUISIPHBIC SIBIICHHUS; PelIaTh 3a/1a41 Ha ITH SBJICHHUSI

duekTpoannamMuka 1 yactp (9 yacos)

DneKTpocTaTuKa

9/9

1/1

OOBSICHATb 3JIEKTPUYECKUE CBOWCTBA BELIECTB, JJIEKTPH3ALUIO TeJ, MONAPU3ALMI0 AUDIEKTPUKOB H
IMPOBOJHUKOB, B38.I/IMO}1€I7[CTBI/I}I 3apsJ10B HAa OCHOBE aTOMApHOIoO CTPOCHHUA BCHICCTBA. O6'I)$ICH)ITI) CMBICJI
TaKuX (I)I/ISI/I‘-IGCKI/IX MO}ICJ’IGI‘/’I, KaK TIOJIOKHUTEIbHBINA 1 OTpHHaTeHBHbIﬁ QJICKTPUUYCCKHUE 3apsAbl, IJIaHCTapHaA
MOJIeNIb aTOMa, TOYCYHBIH 3aps[, TMHUHA HAIPSHKEHHOCTU IEKTPUIECKOTO T0JIS, OMHOPOIHOE DIIEKTPHUIECKOE
nosie. Bocnpous3BomuTh (U3MUECKHH CMBICH U COJEPKAHUE IOHATHUS <(QIIEKTPHUYECKOE II0Jie KaK BHUJL
MaTepUN»; XapaKTepPH30BaTh TEOPUM ONU3KONEHCTBHA M JanbHOJeHCTBUA. OOBSICHATH CMBICT 3aKOHOB
COXpaHEHMS DJICKTPUYECKOTo 3apsana, KyloHa; NmpHHIMIA CYNEepPHO3UIUH (CIOKEHHUS EKTPUYECKUX CHI);
O00BSICHATH conepkaHue 3akoHa KylloHa Ha ypOBHE B3aMMOCBs3U (pu3uyecKux BeanuuH. ONUCHIBATH TAKHE
(hu3ndeckne BENUYMHBI, KaK 3JICKTPUUECKUI 3apsii, HANpPSKEHHOCTh DJIEKTPUYECKOTO IO, Pa3HOCTh
MOTEHIMAJOB, MOTCHIMAN, JUAJIEKTpUYecKas IPOHHIAEMOCTh, EMKOCTh KOHJCHCATOpa, SHEprus
NIEKTPUYECKOT0 MO, 00bEMHAs INIOTHOCTh YHEPTHUHU IEKTPHUECKOro moJis. Pemats ¢pu3zndeckne 3agadu Ha
UCTIoNb30BaHNue 3akoHa KysoHa, omnpeseieHNe HampaBleHUs AeHCTBUS KyJOHOBCKHX CHJI, 3aJadd O paboTe
OJTHOPOJIHOTO 3JIEKTPUUYECKOTO T0JIs, 00 3HEPTUHU U 3apsiie KOHAEHCATOpa, O pacuéTe HANPSHKEHHOCTH MOJIS
PaBHOMEPHO 3apsHKCHHBIX IUIOCKOCTH, cepsl. M300paxkaTs TUHUK HANPSHKEHHOCTH W HKBUIIOTEHIIMATIHHEIC
TMOBEPXHOCTU DJICKTPUYECKOr0 TII0JId OJHOr0 W JBYX TOYECYHBIX 3apdaa0B, PABHOMEPHO 3apsKECHHBIX
IUIOCKOCTH, cepsl. OMHCHIBATh pacipeesieHie 3apsSa0B B MPOBOJHUKAX M ANAIIEKTPHUKAX, TIOMEIIEHHBIX B
OJTHOPOJIHOE JneKTpuuecKoe mose. OOBACHITH MPOLecC MOJSIPU3ANNHI TPOBOAHUKOB U IN3IEKTPUKOB
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Peszepn

6/2

10.
HUroro

70/68

6/6

5/5

11 kaace

DJIeKTPOAMHAMHUKA 2 yac

Th (47 4acoB)

1.

TlocTostHHBIH
AIEKTPUYECKUIN TOK

11/11

2/2

1/1

OOBSICHATD OCHOBHBIC CBOWCTBA TAKHX JJICKTPHUUCCKHX SIBICHUH, KaK SJICKTPUYECKUH TOK, YCIOBHS €TrO
BO3HHMKHOBEHHMS, TEIUIOBOE JICHCTBHUE TOKA, HJICKTPOIIN3, HIEKTPHIECCKUI TOK B 3JIEKTPONINTAX, ra3ax (Ta30BbIe
pas3psabl), BakyyMe (3MHCCHS 3JIEKTPOHOB), MOJIYNPOBOJHHUKAX, IPOBOAMMOCTD IOJIYIPOBOJHHUKOB,
CBEpPXIIPOBOIUMOCTD, Iiepe3apsiika KoHAeHcaropa. OIUCHIBATH AICKTPUUECCKUE SIBICHHS, HCIIONb3YS JUIS
3TOr0 TakWe (hU3MYECKHe BEIMYHMHBI, KAK Pa3HOCTh MOTCHIMAIOB, HAINpsHKEHHE, EMKOCTh KOHJCHCATOpa,
SHEPTHUsl 3JIEKTPUYECKOTO IO, CHJIA TOKA, CONPOTHBICHHE, YAEIHHOE CONPOTHBIICHHE BEIECTBa, paboTa
TOKa, MOIITHOCTh TOKa (CpeAHss, MTHOBeHHasl, osHast), J/C, BHyTpeHHee CONMPOTHBICHNE UCTOYHHUKA TOKA;
HCTIONb30BaTh MX IPH OOBSCHEHUH 3JIEKTPUUECKUX SIBICHUI M PEIICHUH 3a1ad; UCIOIb30BaTh 0003HAUCHHUS
(hm3MUECKUX BEMUYUH U eIUHML (pu3udeckux BennunH B CH; MpaBUIIbHO TPAKTOBATH CMBICIT HCIIOJIB3yEMBIX
¢usmueckux BenumarH. OOBSICHATE CMBICT (PU3MUECKHUX 3aKOHOB: OMa a1 ydactka nend, Jpxoyns — Jlenna,
Owma a1 mosHON (3aMKHYTOM) Lemn, Ul ydacTKa IENH ¢ MCTOYHHKOM Toka, Papanest A 3IeKTpoin3a;
OOBSACHITH COJIep)KaHHE 3aKOHOB HA YPOBHE B3aWMOCBS3M (U3MUYECKHX BenuuuH. OOBACHATH NPUPOLY
MPOBOIMMOCTH METAJUIOB, PaCTBOPOB 3JIEKTPOJIUTOB, I'a30B; OOBSACHATH M OIMCHIBATH SBJICHHS HJICKTPOIHN3A
(3axkoH Qapanest), Ta30BBIX pPa3ps/iOB, 3JIEKTPUUECKOTO TOKA B PA3IMYHBIX Cpelax: TasaX, BaKyyMe,
MOJYTIPOBOJHHKAX; TOHMUMAaTh U OOBSCHATH HPUHIHUIEI pabOThl 3JEKTPOBAKYYMHBIX M MOJIYIPOBOJHHKOBBIX
npuOOpOB, B TOM YHCIIE TPAaH3UCTOPOB. [IpoBOAUTH MpsiMble n3MepeHnst GU3MYECKUX BEIWYMH: CHIIBI TOKa,
HaIpsDKEHUs; KOCBEHHBIE M3MEPEHUs] (U3MUYECKUX BEIWYMH: CONPOTHBICHUS, pabOThl W MOIIHOCTH TOKAa;
OLICHMBATh IIOTPEITHOCTH MPSAMBIX M KOCBEHHBIX HM3MEPEHHMH CHIIBI TOKA, HANpPsDKEHUS, CONPOTHBIICHHUS,
paboTsl TOKa. BEIMONHATE sKcrepuMeHTanbHbIE HccnenoBanuss OJIC M BHYTPEHHEro CONPOTHBICHUS
MCTOYHMKA TOKA; IOJIb30BATHCS aMIIEPMETPOM, BOJIBTMETPOM, peocTaToM. Pemats 3amgadu, B TOM 4HCIE MO
pacuéry nened, ucmosb3ys 3akoHel: OMa Ui ydacTKa LIENH, MOJHOHM (3aMKHYTOW) LieTH, ydJacTKa LEIH C
HUCTOYHMKOM TOKa, 3akoH JIxoynsi — Jlenma, mpaBuna Kupxroda, 3aBucuMoctd Mexny (uandecKumu
BEIMYMHAMU MpPU MOCIEIOBATENBHOM M MapalleIbHOM COEIUHEHUSX IPOBOJHUKOB, OIpPEIEICHUS
CONPOTHUBJICHHSI TPOBOJHUKA, PAOOTHI M MOLIHOCTH TOKa. OOBSCHATH YCTPOWCTBO W INPHUHIMI JCHCTBHS
IUIaBKOTO TPEIOXPAHMUTENS, TNPHUHIMIBI PAaOOTHl 3JEKTPUYECKUX OCBETHTEIBHBIX W HarpeBaTeNIbHBIX
puOOPOB, ra30pas3psIHBIX YCTPOHCTB, HCTOYHUKOB ToKa, DJIT, MOIynpoBOJHUKOBOTO JMOAa, TPAH3UCTOPA,
MpaKTHYECKUe NPUMEHEHHUS IOJIYNPOBOIHHUKOBBIX IpuOOopoB. ColOmopaTh mpaBmia Oe30MacCHOCTH IIPH
paboTe C HCTOYHMKAMH TOKa, W3MEPHUTEIBHBIMH NpUOOpamMH, OBITOBBIMH 3JICKTPOHArpeBaTelbHBIMU
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MarsuTtHoe 1oJe
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XapakTepr30BaTh MarHUTHBIC B3aMMOACIHCTBHSA U CBOWCTBA IIOCTOSIHHBIX MarHUTOB. [IOHUMATh CMBICT TaKHX
(bM3HYECKUX MOJEINCH, Kak MarHUTHAS CTPEJIKa, JINHUM MarHUTHOM MHIYKIMH, OXHOPOJIHOE MarHUTHOE TOJIE.
Haxomute HampapieHHe JHHUHA MAarHUTHOM MHAYKIUHM BOKPYI IPOBOAHMKA C TOKOM C MOMOILIBIO IpaBHia
OypaBumka (mpaBoro BuHTa). OOBICHATH cMBICT 3akoHa brno — CaBapa — Jlamaca u 3aIMCHIBAaTH C €TO
noMoIIb0 GopMyJIBl Ul pacuéra MOIyJIeil BEKTOPOB MHIYKLMH MAarHUTHBIX IOJIEH, CO3JaHHBIX TOKAMH B
NPSIMOJIMHEHHOM IIPOBOJHHMKE, TOHKOM KOJbLEe M cojeHoune. ONHCHIBATH MAarHUTHBIC B3aUMOJCHCTBUS
NPOBOJIHUKA C TOKOM M IIOCTOSHHOT'O MarHWTa, ABYX IPOBOJHHUKOB C TOKaMH, IeHCTBIE MarHUTHOTO MOJISA Ha
JBIDKYLIYIOCS 3apsOKCHHYIO YacTHILy, ONpPEACNIATh MAarHUTHYIO COCTABIISIONIYIO CHIibl JIopeHIa, IBHKEHHE
3apsOKCHHBIX YAacTHL] B MAarHUTHOM IOJE, OOBSCHATH HPHHIMI PabOTHl YCTPOWCTB, HCIOJB3YIOLIUX 3TO
sBiIeHUe (LMKIOTPOH, Macc-criekTporpad, MIJl-reHeparop), NPUHIMI MarHUTHOW (DOKYCHPOBKH ITyYKOB
3apsOKCHHBIX YacTUL. BOCIIPOM3BOIUTH IMHUM MarHUTHON MHAYKIUH BOKPYT NMPSMOJIMHEHHOTO MPOBOIHHKA,
BUTKAa M KaTYIIKH C TOKOM. OOBSACHATH 3aBHCHMOCTH CHWJIBI, ACHCTBYIOLIeH Ha MPOBOJHUK C TOKOM CO
CTOPOHBI MAarHUTHOTO MOJIS, OT CHJIBI TOKA M JUIMHBl ydYacTKa IIPOBOJHHKA; ONPEACNATH MOAYIb H
HalpaBJICHHE CHJIBI AMIlepa, MarHUTHON cocTaBisatolel cuibl JlopeHna. OmuckiBaTh MarHUTHBIC SIBJICHHS,
UCTIONB3Yysl Takue (PU3NUecKue BENMYMHBI, KaK CHJIa TOKA, MOIYJIb MHAYKIMH MarHWTHOTO IIOJs, CHJIa
JlopeHia, cuiia AMIiepa, MarHuTHasE NPOHHUIAEMOCTh BEIIECTBA; HCIIONb30BaTh 00O3HAYCHUS (HH3HYCCKHX
BENIMYMH U eIUHUL Qu3ndeckux BennduH B CH; mpaBHIBHO TPaKTOBATb CMBICT HCHOJIB3YSMBIX (BH3MYECKHX
BenuyrH. ONHCHIBATH JIEWCTBHE MATrHUTHOTO IIOJII HA PAaMKy C TOKOM, OOBSCHATh NPHHUHUI JEHCTBUS
JNEKTPOJBHUIaTeNsl MOCTOSHHOIO TokKa (Ha Mmonenu). OOBSACHATh HPHHLMI JSHCTBUS TalbBAHOMETpA —
YCTPOMCTBA B M3MEPHUTENBHBIX IPHOOpax (amMmrepMeTpax), JTMHAMHUKA. XapaKTepU30BaTh MAarHUTHBIC CBOWCTBA
BEIICCTB B 3aBUCHMOCTH OT HHTCHCUBHOCTH B3aHMOJICHCTBHS C MAarHUTHBIM II0JIEM, MarHHTHYIO
NPOHHIAEMOCTh BELECTBA, ONHCHIBATh SBJICHHUS THCTEPE3UCa, OCTATOYHON MHIYKLMH, MArHUTHO-MSTKUE H
MarHUTHO-KECTKHE (heppOMAarHETHKH; MOHUMATh CMBIC] KO3PLUTUBHOW CHbl. PemiaTh 3amadyd, UCIONB3YS
omnpeeneHus GU3NISCKUX BEIHYHH, XapaKTePH3YIONIMX MarHUTHOE MOJIe

DJIEKTpOMarHuTHa
S MHYKITAS

717
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OOBACHATH OIIBITBI dDapaz[eﬂ 10 N3y4YCHUIO SHGKTPOMaFHHTHOﬁ HWHAYKIWU, MNpOBOAUTH ux
OKCIICPUMCHTAJIbHYIO TIPOBEPKY, O0OBICHATD peE3yJabTAaThl 3KCIICPUMEHTOB. OnuckeBaTh DJICKTPOMAIrHUTHBIC
SIBJICHUSA, HCHOJIb3yd UL 9TOI'O TAaKHC (I)I/IBI/I‘ISCKI/IC BCIIMYMHBI, KakK 3I[C HWHAYKIOHWH, MarHUTHEIN IIOTOK,
HWHAYKTUBHOCTbB, SHCPIUd MArHUTHOI'O IOJII; HMCIIOJb30BAThH 0003HaYEeHUS (I)I/IBI/I‘IGCKI/IX BCJIIMYUH W CIWHUIL
(1)I/I3I/I‘IGCKI/IX BCIIMYHWH B CI/I, MpaBUJIbHO TPAKTOBATb CMBICI HCIIOJIB3YCMbIX (1)I/I3I/I‘IGCKI/IX BCJIMYHH.
OHpCﬂeJ’IﬂTB 3HaK MAar"uTHOI'O IIOTOKa H SI[C HWHAYKOHWH. OOBACHATH TaKue (I)I/ISI/I‘IGCKI/IC SIBJICHUA, KaK
BO3HUKHOBCHHC CTOPOHHHUX CHUJI B IBMIKYIIEMCS NPOBOJHUKE B MArHUTHOM 110JIE, BUXPEBOI'O 3JICKTPUYCCKOT'O
nojasA mpu U3MCHCHUM MArHuTHOrO 1oJid, CaMOWHAYKIOHU. q)OpMyJ'II/IpOBaTL 3aKOH BHCKTpOMaFHHTHOﬁ
HWHAYKOHWH, IIPaBUIIO HeHua; BOCHPOU3BOJAUTL CMBICIT TOHATUA «BJICKTPOMAIrHUTHOC IIOJIC». Haxo;mn,
HalpaBJICHUEC MHAYKHMOHHOTO TOKa C TIOMOIIbBIO IIpaBuJjia .HCHIIa. OHpCﬂCJ’IHTB WHAYKTUBHOCTb AJMHHOTI'O
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COJICHOW/A; OOBACHATH SBICHUE B3aWMHOM WHIYKIMM WM CMBICT Kod(duimeHTa B3aMMHONH HHAYKIWH,
BBIBOIUTE (pOPMYITy IJIsl pacuéra SHEPIHH MarHUTHOTO IOJs. Pemrars 3amadn, NCTIONb3ys 3HAHUS SIBJICHUS H
3aKOHA 3JICKTPOMArHUTHOW MHIYKIUH, ONPENeICHUN (PU3HIECKUX BEITNIUH

Konebanus u
BOJIHBI

12/12

1/1

OOBSICHATD TaKMEe MEXaHMYECKHE SIBICHHS, KaK MeXaHW4yeckue KojeOaHus (CBOOOIHBIE, 3aTyXarollue,
BBIHY)KJICHHBIE, PE30HAHC), U OINpENeNATh UX OCHOBHbIE CBOMCTBAa. ONHCHIBATE MEXaHHUUECKUE SIBJICHUS,
UCTIONB3Ys ISl 3TOTO Takue (PU3MUECKHe BEIWYMHBI, KaK IEpHoJ], IUKIMYEeCKas 4acToTa, aMIUINTyAa, (asa
KoyieOaHNM, KMHETHYecKas, MMOTCHLUaIbHAsl M MEXaHW4YecKas SHEprWU NpPU TapMOHMYECKUX KOJIEOaHUSIX;
UCIIONIb30BaTh 0003HAYCHUS (U3MYECKUX BEIUYMH M eAuHuL (uisndeckux BenuunH B CU; mpaBuibHO
TPaKTOBaTh CMBICI HCIOJIB3YEMBIX (HU3MYecKuX Bean4MH. OOBICHITH CMBICH TaKMX (M3HMYECKUX MOJEIEH,
Kak KojeOarenbHas CUCTEMa, NPYXUHHBIH W MaTeMaTH4YEeCKUil MasTHUKH, TapMOHHYECKHE KOJieOaHMs;
OIUCHIBATh MEXaHUUECKHE KOJIeOaHUsI IPYKMHHOTO 1 MAaTEMaTH4eCKOro MasiTHUKOB. OOBACHATH CBOOOTHEIE,
3aTyXalollye, BBIHY)K/ICHHbIE KOJICOAHHMS C DHEPreTHYECKOH TOYKHM 3pEHHs; OIUCHIBATH IPEOOpa3oBaHUE
SHEPTUU TpPU CBOOOJHBIX TapMOHMYECKHMX KojeOaHHsX. IIoOHMMAaTh CMBICH ypaBHEHMH T'apMOHHYECKUX
KosieOaHni; OOBSACHATH MX COJEp)KAaHWE Ha YpPOBHE B3aUMOCBS3H (M3MYECKUX BeIMUYMH. lMcrosb3oBath
METOJ BEKTOPHBIX JuarpaMM Ui ONHCAHMA SBJICHHSA PE30HaHCa B KOJICOATENBHBIX CHCTEMax; OIUCHIBATh
aMIUTUTYZAHO-YaCTOTHYIO XapaKTEePUCTHKY KOJeOaTelIbHOW CHCTEMBI, IPOBOJUTH aHANHU3 3aBUCHUMOCTH
BXOAIIUX B He€ BelMW4MH. [IpHBOAUTE MpHMEpHI NMPOSABICHUS pE30HAHCa, aBTOKOJIeOaHUH; paccMaTpUBaTh
PE30HAHC CMELICHHA M PE30HAHC CKOPOCTH, WCIONb3ysd METOJ BEKTOPHBIX JHarpaMM; OTIHYHUS
aBTOKOJI€0aHMI OT YCTAHOBUBIIMXCSl BBIHYXXKJCHHBIX M COOCTBEHHBIX KOJIeOaHHH; OOBSCHATH SIBICHHE
pe30HaHCa C JHEPreTH4ecKoW TOUYKW 3peHus. Pemath ¢u3uyeckue 3aqaddl MO KHHEMATUKE WU JIUHAMHUKE
KoJIeOaTeNbHBIX IBIDKCHHUM, B TOM YHCIE NMPYXHHHOIO M MAaTEMaTH4eCKOTO MasTHUKOB, HUCIIOJIB3YS 3HAHHE
ornpeziesieHuil (pU3NUeCKHX BEJIMYWH, aHAJMTHYECKHX 3aBHCUMOCTEll ((popmys) MexIy HUMH, BHIOPaHHBIX
(usngeckux mogaeneil. OOBICHAT BOSHUKHOBEHHE MEXaHHUUECKUX U NEKTPOMArHUTHBIX BOJH U ONPEACIATH
X OCHOBHBIE CBOHCTBa. ONHCBHIBaTh MEXaHHYECKHE U 3JEKTPOMArHHUTHBIC BOJIHBI, MCIOJB3YS AJS ITOTO
Takue (usnueckre BeNMYMHBI, KaK JJMHA BOJHBI U CKOPOCTh €€ paclpoCTpaHeHHs, HAIpsIKEHHOCTh
AIIEKTPUUYECKOTO MO, MHAYKIUSI MATHUTHOTO TOJIS; ONpeNeNisiTh (PU3NUECKHe BETUYMHBI, UCIIOIb30BaTh UX
ob6o3Hauenna u equaunbel B CH. IlomydaTts u aHanM3WpOBaTh ypaBHEHHE TApMOHHYECKOH Oeryieil BOJIHEI,
pacmpocCTpaHsIomeidcss B MOJOXKHUTEIIPHOM  HANpaBIeHMM OCH X; aHaIW3UPOBaTh  YpaBHEHHA
AIIEKTPOMArHUTHOM BOJHBI. OOBACHATH YCIOBHS PAaCIpPOCTPAHEHHS 3BYKA, IPUBOANUTE U M3y4aTh PasziIHyHBIE
XapaKTepUCTHKH 3ByKa. [lOHMMaTh OCHOBHBIE IIOJIO)KEHHS W BBIBOABI Teopun MakcBena, OOBSCHITH
OCHOBHBIE CBOWCTBA 3JIEKTPOMATHUTHBIX BOJIH, B3aHMOCBSA3b JJIMHBI BOJHBI M YaCTOTHI 3JIEKTPOMArHUTHBIX
Kosebannii. ONMCHIBaTh MIKANy 3JEKTPOMArHUTHBIX BOJH, XapaKTepHU30BaTh CBOICTBA BOJIH Pa3IMYHBIX
9acTOT (AJMH BOJIHBI); NPHUBOAWTH TPUMEPHl HCIIONB30BAHUS 3JEKTPOMATHUTHBIX BOJH Pa3IWIHBIX
JIMana3oHOB
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OOBSICHATD OCHOBHBIE CBOMCTBA TaKUX ONTHYECKHUX SIBICHUH, KaK MPAMOJIMHEHHOE paclpOCTPaHCHNE CBETA,
OTpaXEHHE M IIPEIOMIICHHE CBETa, MOJHOEC BHYTPEHHEE OTPAXKECHHE CBETa, Aucrepcus cBeTa. OOBICHATH
CMBICIT 3aKOHOB: MPSIMOJMHEHHOTO PACHPOCTPAaHEHHS CBETA, HE3aBUCHMOCTH CBETOBBIX ITyYKOB, OTPaKECHHA
CBETa, MPEIOMIICHHS CBETA; OHUMATh I'PAHUIBI MX NPHUMEHUMOCTH. OOBSICHATH CMBICH TaKNX (U3MIECKUX
MoJieTiel, KaK TOYEYHbI NCTOYHHK CBETA, CBETOBOM JIyd, OJHOPOIHAS M M3OTPOIHAs Cpela, TOHKas JHH3a;
WCTIONb30BaTh MX NIPH M3YUYCHUH ONTHYECKUX SBICHHH. ONHUCHIBATh ONTHYECKUE SBICHUS, MCHOIB3YS UL
3TOr0 Takue (U3MUECKHE BEIMYUHBL, KaK AOCOIIOTHBI M OTHOCHUTEIBHBIH IIOKa3aTelu IPEIOMIICHHS,
(hoKyCHOE paccTOSHHE W ONTHYECKas CHJIa JIMH3BI, KO3((GHUIMCHT IONEPEYHOrO YBEIWYEHHS, YIIIOBOE
YBEIMYCHUE; HCIIOIb30BaTh 0003HAUCHUS (PM3NYECKUX BEIWYMH M eOuHuN ¢usmdeckux Benuuud B CU;
MPaBIJIBHO TPAKTOBATH CMBICH HCIOJIB3YEeMbIX (DU3MUECKUX BEIMYHMH. IIpOBOIUTH MpsAMBIE H3MEPEHHS
(hOKYyCHOTO PacCTOSIHUSI COOMPAIOIIEH JTHH3BI; KOCBEHHBIE N3MEPEHUSI ONTHYECKON CHIIBI JIMH3BI; OIICHUBATH
MOTPENIHOCTH TMPSAMBIX M KOCBCHHBIX M3MepeHHH. CTpouTh H300pakeHHs, CO3/aBaeMble TOHKHMH
COOMpPAIOIIMMHI W PacCEeWBAIOLIMMH JHH3aMHM, OINPEACIATh XOJ Jyded NMpH MOCTPOCHHMH H300pakeHHH B
TOHKHUX JIMH3aX, MCIHONb3Ys] OPMYIT TOHKOM JHH3bL. OOBSICHATH 3aKOHBI OTPAKCHHS W IPEIOMIICHHS BOJIH,
UCTIONB3Ys MpUHIUI [ foiirenca. [IpuBoauTh IPHUMEpPHI IPUPOAHBIX ABICHUH, O0YCIOBICHHBIX OTPAXXCHUEM U
npesomiieHueM BoJiH. @opMyaupoBaTh NpuHUUIE ['tolirenca u ['toiirenca — ®penens, IpUBOIUTh NPUMEPDI
X wucmonb30BaHus. OIMCHIBATH CBOMCTBA BOJH, WCIONB3YS IS 3TOTO TakHe IOHATHA W (HU3UIECKHUE
BEJINYMHBI, KAK HHTCHCUBHOCTH BOJHBI, Pa3HOCTh X0J1a, BOJIHOBOW IIyT, TIIOCKOCTh IOJISIPU3AINH; IPaBUIBHO
TPaKTOBATh CMBICI HCIIOJIb3yEMBIX HOHATHI N PU3NIECKUX BETHMIHMH. [IpHBOIUTE YCIIOBHS, KOTOPBIM TOJKHBI
YIIOBIIETBOPATH KOTEPEHTHBIE HWCTOYHWKH; paccMaTpuBaTh cxeMmy ombiTa IOHra mno HaOmoIeHuro
nHTep(EepeHINN CBeTa; HaOJI0JaTh BO3HHUKHOBEHHWE HHTEP(QEPEHIMOHHOW KapTHHBI B TOHKHX IUIEHKAX,
kxoJer; HeroToHa.

DJIeMEeHThI TeOPUH OTHOCUTEJBHOCTH ( Yaca)

7.

DeMEeHTHI TEOPUH
OTHOCHUTEIILHOCTH

4/4

OnuchIBaTh MPOTUBOPEUHS MEXAY NPHHIMIIOM OTHOCHUTEIBHOCTH [ anuies W 3aKOHAMH 3JIEKTPOIMHAMUKH.
®opMynHupoBaTh  MOCTYJNATHl  CHENHAIbHOW  TEOPUHM  OTHOCHTEJIBHOCTH,  Pas3iW4Me  NPUHIUIOB
otHOcuTenbHOCTH [ammmess w OiHmTeliHa. OOBACHATE OTHOCHUTENHHOCTH OJHOBPEMEHHOCTH COOBITHH,
TeueHHs1 (IIPOMEKYTKOB) BPEMEHH, MIPOCTPAHCTBEHHBIX MPOMEKYTKOB Kak cieAcTBUi u3 mocrtyinatoB CTO;
paccMmarpuBaTh IaHHBIE SBICHHS Ha NpUMEpax C JABYMS HaOJIONATEeIsIMA M JBIOXKYIIMMCS OOBEKTOM B
Pa3IMYHBIX CHCTEMax OTCYETA; OMMCHIBATH IS ABHXKYIIMXCS OOBEKTOB 3aMe/UIeHHE BPEMEHH («Imapaiokc
ONM3HENOBY»), COKpamieHHe JUIMHBL. OOBACHATH 3akoH cioxeHHs ckopocrer B CTO, cooTHomeHue
KJIACCUYECKOTO U PEIATUBUCTCKOIO 3aKOHOB CIOXEHHs ckopocTeid. IloHMMaTe Xapakrep 3aBHCUMOCTH,
CBSI3BIBAIONIECH PETATUBUCTCKHE SHEPTUIO M MMITYJIbC YaCTUIIBI ¢ €€ MacCOl; OOBSICHATh (PU3MUECKUH CMBICI
BEJIMYWH, BXOAAIIMX B COOTHOIIeHHE (popmyiy) DitHmreitna. @opMynnupoBats BBIBOJBI U3 COOTHOLIEHHH,
CBSI3BIBAIOIUX YHEPTHUI0, UMITyssCc U Maccy B CTO

KBanroBas ¢pusnka. ®uznka aroMmHoro siapa (14 yacon)
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OmuceiBaTh ~ NPOTUBOpPEYMs  DJIEKTPOAMHAMHKHA  MakcBelula M OKCIEPHUMEHTAIbHO  OTKPBITBIX
3aKOHOMEPHOCTEH M3JIy4eHHs1 B KOPOTKOBOJIHOBBIX AMANa3OHaxX JJIMH BOJH, COASp)KaHUe TUIoTe3sl [lnaHka,
TIOJIOXKMBILEH Havyamo KBaHTOBOW MexaHuke. OOBICHATh OCHOBHBIE CBOMCTBA TAKUX KBAHTOBBIX SBJICHUM, KaK
pPaBHOBECHOE TEILIOBOE H3ITydeHHEe, (OTod((EKT, CBETOBOE NaBJICHHE, INOTJIOMICHHEe W HCIYCKaHHE CBETa
atomamu. @opmynupoBaTh 3aKOHHI (poTOdddexTa, ypaBHeHHe DWHIITEHA It (HoTodPdeKTa, TOCTyNaThI
bopa, mnpaBmia KBaHTOBaHHA OpPOUT, AHAIM3HPOBATH XapakTep 3aBUCUMOCTEH MeEXIy (GU3HYECKUMH
BENIMYMHAMH B THX 3aKOHaX. Mcronb3oBaTh Takue (QU3MYCCKHE MOMENH, KaK KBaHT, IUIAHETapHAs MOJEIb
aToMa, CTallloHapHasi OpOuTa, IPH W3y4EHHN KBAaHTOBBIX SBICHUH, (U3NUECKUX 3aKOHOB, BOCIIPOU3BEICHUH
HAay4yHOI0 MeEToJa IO3HaHMS Npupoabl. ONHCHIBATH KBAaHTOBBIC SBJICHUS, HCIOJNB3YS OIS JTOrO TaKUE
(y3HYeCKHe BEMYHMHBI M KOHCTAHTBHI, KaK CKOPOCTh JJICKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI W YacTOTa
W3ITy4eHHs, HEPIUsl KBaHTa, NocTosHHAs [lnaHka; MCroib30BaTh 0003HAUYCHHS (PU3MUSCKUX BEIUYUH H
enuHUL usmdeckux BenumyuH B CU; MpaBUIIBHO TPAaKTOBATH CMBICH HCIIONB3YyEMbIX (DU3HYSCKHX BEIHYUH
OmuckIBaTh JBOMCTBEHHYIO MPUPOAY CBETa, OOBSCHATh € Ha OCHOBAHWH THIIOTE3bI Je Bpoilis; moHnmats
0COOCHHOCTH MHUKPOOOBEKTOB, H3y4aeMbIX KBAaHTOBOW MEXaHHKOH, HEBO3MOXKHOCTh MOJHOCTHIO OMUCATH HX
C MOMOIIBIO KOPIYCKYJSAPHOW HMJIM BOJHOBOM MOJENH; NMPUBOAWTH HPHMEPHI SIBJICHHH, MOATBEPKIAFOLINX
KOPITyCKYJIIPHO-BOJTHOBOH JIyan3M, NMPUMEPHl 3KCIEPUMEHTOB, MOATBEPXKAAIOMIMX TUIOTe3y ne Bpoitns.
[TornMaTh OCOOCHHOCTH ONMCAHHUS COCTOSIHHS MHKPOOOBEKTa; OOBSCHATH B3aUMOCBA3b (DH3UUCCKUX
BEJIMYMH B COOTHOIICHHUSIX HeonpenenéHaocTel ['eiisendepra

ATOMHOE 1pO.
DneMeHTapHbIe
YaCTHILIBI
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OOBACHATH OCHOBHBIC CBOWCTBA TaKWX KBAHTOBBIX SIBIICHWH, KaK pPaIdOaKTUBHOCTH, PAaJNOAKTHBHBIC
uW3Iy4deHus, anba- m Oera-pacmaipl, sACpHBIC pEAKINH, HOHM3HPYIOIIEe HW3IYYCHHE, IPEeBpaIleHUS
JJIEMEHTAPHBIX YacTHI, (yHIAaMEHTAbHBIC B3aMMOJCHCTBHS, YKAa3bIBaTh INPUYUHBI PaJAOAKTHBHOCTH.
[ToHnMaTh ¥ OOBSICHATH CMBICT TaKUX (PU3MYECKUX MOJEICH, KaK IUIAaHETapHas MOIETh aTOMa, MPOTOHHO-
HEHTPOHHAsI MOJIETb aTOMHOTO spa, KanelbHas MoJeNb siapa. ONuChBaTh KBAHTOBBIC SIBICHUS, HCIIONIB3YS
JUTSL 3TOTO Takue (PU3NYEeCKHEe BETMYUHBI U KOHCTAHTHI, KAaK aTOMHAs €IMHUIA MaCCHI, 3aps/I0BOE H MacCOBOE
gucna, AeeKT Macc, PHEPTHs CBSI3M W YACTbHAas JHEPTUs CBSI3M aTOMHOTO sIpa, MEpPHOJa MOIypacmana,
TOTJIOIIEHHAS 1032 M3IYYCHHS, MOIIHOCTH IOTJIOMIEHHON T03BI, KOA(MGUIIMEHT OMOJIOTHIECKON aKTHBHOCTH,
SKBHBAJICHTHAS J103a; UCIIOJIF30BaTh 0003HAUCHUS (U3UICCKUX BEIUYMH U CAWHUI] (PH3UUSCKUX BEIHUYNH B
CH, mpaBWIILHO TPaKTOBATH CMBICI HCIIONB3YEMBIX (PH3HUSCKUX BENWYHMH. [[OHUMATH CMBICIT (DU3UIECKUX
3aKOHOB [T KBAHTOBBIX SIBJICHHUI: 3aKOHOB COXPAHEHHWS SHEPIHH, JJIEKTPHUYCCKOTO 3apsiaa, MAacCOBOTO H
3apsIOBOTO YHCEN, 3aKOHA PAJHOAKTHBHOTO pPAaclaja, MpaBWiI CMEMICHUS NpPU PaJUOaKTUBHBIX pacIajax;
OOBSCHATH COAEPIKAHHE 33aKOHOB Ha YPOBHE B3aWMOCBS3M  (DM3WYECKHX BEIHYUH. Pasmmyarh
(hyHIaMEeHTaIEHBIE B3aMMOJCHCTBHS, OTKPBITBIE B IPUPOJE, MO HX OCOOCHHOCTSIM, B3aMMOJCHCTBYIOIINM
9acTUI[AM, HOCHUTEIIM B3aMMOACHCTBHIA, TOHUMATH MPHHATOE JACNCHUE (KIACCU(PHUKAIHMIO) 3TICMEHTapHBIX
YgacTull. 3amUCHIBaTh 3aKOH PAJUOAKTUBHOTO paclaja, WCIONb3Ys TIOHITHE «IIOCTOSHHAs pacmaua.
[IpoBomUTE M3MEpEeHUsT SCTECTBEHHOTO PaTUallMOHHOr0 ()OHA, MOHWMATh HPUHIIWIT IEHCTBHS IO3UMETpA.
Pemarp ¢u3nyeckne 3agay, WCHONB3Yys 3HAHHE (H3MYSCKUX 3aKOHOB W IIOCTYJIATOB, OINpPEIEICHUM
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(hM3MYEeCKUX BEIWYHMH, AHAIUTHYCCKUX 3aBUCHMOCTEH ((popmyi), BBIOpAaHHBIX (QUINUECKUX MOJEIeH.
[TpyBOOUTH NPUMEPHl NPAKTHYECKOTO HCIOJB30BAHMS 3HAHMH O KBAHTOBBIX SIBICHHMAX M (H3MYECKHX
3aKOHAX; MMPUMEpbI BIMAHUS PaJOaKTHBHBIX W3Ty4eHHH Ha )KUBBIC OPTaHU3MBI; HCIIOJIb30BATh 3TH 3HAHUS B
TIOBCEIHEBHOM XW3HH — B OBITY, B Y4eOHBIX Iensix. [loHMMaTe OCHOBHBIE HpHHIUNEI padotel ADC,
M3MEPUTENBHBIX JTO3MMETPUYECKHX IPHOOPOB, (U3MUYEcKHe OCHOBHI MX PabOTHI, UCIOIB30BAHHBIC IIPHU HX
CO3JaHMHU MOJIENH U 3aKOHBI (GU3HKU. PaccMaTpuBaTh METOBI PETUCTPALIMH HOHM3UPYIOIINX PAJIHOAKTUBHBIX
SOEPHBIX M3TyYSHHUH; METOIBI 3alIUTHl OT Pa3HBIX BHAOB PAAHOAKTHBHOIO M3IMydeHHUs. Pemats dusnueckue
3a7a4u, UCIIONB3Ys 3HAHHUE 3aKOHOB: PAJANOAKTUBHOTO paciaja, ainbga- u 6eTa- pacnanos, IpaBUl CMELICHHS,
3aKOHOB COXPaHEHUs DJICKTPUYESCKOTO 3apsiia, SHSPIHU U MMITYJIbCa MPU SACSPHBIX PEaKIHsiX

DaemeHTbI acTpodu3uku (3 yaca)

10. PaccmaTpuBaTh OCHOBHBIE METOJIBI MCCICIOBAHUS YIOANEHHBIX 00BeKTOB BeemeHHol. ONUCHBAaTh CTPYKTYPY
Comana u  ¢Qmsmueckue mporeccel, mnpoucxomsamue Ha ConHIe; OOBICHATE OCOOECHHOCTH CTPOCHUS

Crtpoenue 3/3 ) _ Comnreunoii cuctemsl (ConHIA, TUTAaHET, HEOSCHBIX TEN), MBIKCHUS IUIAHET W HEOCCHBIX Tel (acTepOHIIOB,
Bcenennoii KOMET, METEOpOB). YKa3bIBaTh OOIIME CBOWCTBA W pa3iWyus IUIAHET 3€MHOM TPYIIBI W IUIAaHET-TUTAHTOB;

Mainbix Tel COJIHEYHOW CHUCTEMBI M OOJbIIMX IUTaHeT. OIHCHIBAThH (1)1/13I/I‘IGCKI/IG XapaKTCPUCTUKHU 3BE3 U
(1)I/ISI/I‘ICCKI/I€ IIPOHECChI, NPOUCXOAAININEC C HUMU B XOA€ SBOJIIOINHA

11. | Peseps Bpemenu 4/2 - -
12. | Uroro: 70/68 5/5| 5/5
13- ) Beero 1401136 | | 1010

11

OhWN -

-

Vill. OIUCAHUE YYEBHO-METOIUYECKOI'O U MATEPUAJIBHO-TEXHUYECKOI'O OBECIIEYEHUSA
OBPA3OBATEJIBHOTI'O ITPOLHECCA

YueOHo-MeTOANYECKHIT KOMILTIEKT

. [epobrmkun A. B. @uszuka. 7, 8, 9 xi1.: Yueb. ansa obmeodpazosar yuebd. yupexaenuit. M.: [Ipoda, 2014

Jlykamuk B. Y. Coopauk 3aaa4 1o ¢pusuke: Yued mocodue ajs yqanmxcs 7-8 Ki1. Cpel. K.

. [epermkun A.B., CoopHuk 3anay no ¢pusuke 7-9. M., Dx3ameHn, 2013

. Jlykammk B. U. ®usndeckas onuMnuana B 6-7 kinaccax cpearet mkodbl: [locobue s ygamumxcs.

. I'enpenmreitn JI.9., Kupuk JILA., .M. I'ens¢rar. 3anaun o ¢usuke ¢ npumepamu pemeanid. 7 — 9 knaccsl. [Tox pen. B.A. Oprosa. — M.: Unekca, 2005.
JlonmoJIHUTEJILHAS JUTEpaTypa:

. ®usuka. 7, 8, 9 knacc. KontponbHble paboThl B HOBOM opmare. — M.: - «HTemexT — nentpy», 2014
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2. ®usuka. 7, 8, 9 kiacc: yuebHo-meroanueckoe nocooue/ A. E. Mapon, E. A. Mapon. — 8-¢ u3z., crepeorun. — M.: - JIpoda, 2014.

3. ®usuka. 7, 8, 9 xinacc: noypouHsle miaansl mo yaueOHuky A. B. [1€peimkuna/ aBr.-coct. B. A. Bonkos. — Mocksa: BAKO, 2007

4. BonkoB B. A , Tlonsuckuit C. E. [Toypounsie pa3paboTku 1o ¢pusmke: 7 Kiacc. — 2-¢ uz., nepepad. U gom. — M.: BAKO, 2009
IIporpammHoe olecnieyenune

1. [MakeT opucupix npuiaoxenuin OC Windows.

2. Pecypcel Enunoii koyutekuun mudpoBbix 00pa3oBaTebHbIX pecypcos: http:// school-collection.edu.ru/

HNuTepHeT-pecypchbl:

1. Enunas xomnekuus nudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB
http://school-collection.edu.ru/catalog/pupil/?subject=30

2. Ortkpoitas ¢usuka http://www.physics.ru/courses/op25part2/design/index.htm

3. I"azera «1 ceHTSOpsi»: MaTepuaibl IO QUNKE

http://1september.ru/

4. ®decTuBab NeAarorn4eckux uaeil «OTKPBITHIA YPOK»

http://festival.1september.ru/

5. dusnka.ru

http://www.fizika.ru

6. KM-11koma

http://www.km-school.ru/

7. DNEeKTPOHHBIN yUeOHUK

http://www.physbook.ru/
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