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HOACHUTEJBHASA 3AIIMCKA

Pabouas mporpamma mo ¢usmke 0a30BOro YpoBHS Ha YPOBHE CpEIHETro
obmero oOpa3oBaHus pa3paboTaHa HAa OCHOBE TOJIOKCHUN W TpeOOBaHUU K
pe3yibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelbHON TPOrpaMMBbl, IIPEICTaB-
ageHHsix B ®I'OC COO, a taxxke ¢ yu€tom denepanbHoi pabodeil mporpaMmbl
BOCIIUTAHUSI W KOHLEMIIMM TpernojaBaHusi ydeOHoro mpeamera «Dusuka» B
oOpa3oBarenbHbIX opranuzanusax Poccuiickoit ®@eaepanuu, pead3yOIMIMX
OCHOBHBIE 00pa30BaTEIbHbBIE IPOTPAMMBI.

Copnepxanne pabodeit mporpaMmbl 1O (U3MKE HANPABICHO Ha (HOPMHPO-
BaHHME €CTECTBEHHO-HAYYHOM KapTUHBI Mupa obOydaromuxcs 10-11 kmaccoB npu
oOyueHuu ux ¢usrke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JAESITEIBHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
MJIAHUPYEMBbIM JIMYHOCTHBIM, TPEAMETHBIM M METaNpeIMETHBIM pe3yJibTaTaM
0oOy4eHMS, a TaKXKe€ YYUTBIBACT HEOOXOJAMMOCTH pPEaTM3aIlii MEKIIPEAMETHBIX
cBA3ed (U3HKKM C €CTECTBEHHO-HAy4YHBIMU YyYE€OHBIMU TMpenMeramu. B Hel
OTIPEIEISIOTCS OCHOBHBIC 11€JTM M3Yy4YeHUs! (PU3UKU HAa YPOBHE CPEIHEr0o OOIIEro
o0pasoBaHwmsl, TUTAHUPYEMBIC PE3yJIbTaThl OCBOCHUS Kypca (M3HWKHU: JTNIYHOCTHBIC,
MeTalpeIMEeTHbIE, TpeIMETHBIE (Ha 0a30BOM YPOBHE).

Pabouas nporpamMma 1o ¢u3nKe BKIIOYACT:

- TUTAHUPYEMBbIE Pe3yJIbTaThl OCBOCHHS Kypca (U3UKU Ha 0a30BOM YpPOBHE, B
TOM YHCJIE TIPEIMETHBIE PE3yJIbTAThI 0 TO/IaM O0YUICHUS;

- coziepkanne yaeOHoro mpeameTa « Du3uKay 1mo rojgaM 00ydeHUs;

- TEMaTUYECKOE INIAHUPOBAHUE.

®du3rka Kak Hayka o HauOolsiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTYyMAas B
KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHU# 00 okpyxkatoieM mupe. LLkonpHBI Kype HU3HKH — CHCTEMOOOPa3yOImuii
JUTSI €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEIMETOB, TIOCKOJIBKY (DH3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME UM AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpejAeNsieT XapakTep ¢ pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTUHN B cpepe PHEPreTUKHU, TPAHCIIOPTa, OCBOCHUSI KOCMOCA,
MOJIYYEHUsI HOBBIX MATEPHAJIOB C 3aJaHHBIMU CBOMCTBaMHU U Apyrux. M3ydenue
(GU3MKK BHOCUT OCHOBHOM BKJag B (OPMHPOBAHHUE ECTECTBEHHO-HAYYHOUN
KapTUHBI MUpa O0ydYaromuxcsi, B (opMUpOBaHHE YMEHUN MPUMEHSTh HAyYHBIN
METO/] TO3HAHUS TTPU BHITIOJIHEHUU UMU YYCOHBIX UCCIICTOBAHUIA.

B ocHOBy Kkypca ¢Gu3WKH IS YpOBHS CpeaHero oOmero oOpa3oBaHUs
MOJIOKEH PAJ HUJEH, KOTOphle MOXHO paccMaTpuBaTh KakK MPUHIUIIBI €ro
MOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypcC SIBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPKUT MaTepHall U3 BCEX pa3/ieioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoesn eenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuan Kypca (U3HKU
o0beMHEH BOKPYr (u3mueckux Teopuid. Bemymmm B Kypce sBisercs
(opMupOBaHUE MPEJICTABICHUM O CTPYKTYpPHBIX YPOBHSIX MAaTE€pHH, BEILECTBE U
noJe.

Hoes cymanumapusayuu. EE peanuzauus OpeanosiaraeT HUCIOJIb30BaHUE
TYMaHUTapPHOTO TOTEHIMana (HU3MUECKON HAyKH, OCMBICIICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOIIeCTBa, a TaKkKe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJOTMYECKUMHU MTPOOIEMAMHU.

Hoes  npuxnaonoti uanpaenennocmu. Kypc ¢dusumku mpeanosiaraer
3HAKOMCTBO C LIMPOKHUM KPYIOM TEXHMUYECKHUX M TE€XHOJIOTMYECKHMX MPHIOKEHUN
V3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanusyeTcss MOCPEICTBOM BBEIACHUS JJIEMEHTOB
COJIEp)KaHUs, MOCBALIEHHBIX JKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C PA3BUTHEM TEXHUKU M TEXHOJIOTHMM, a Takxke 0O0CYXIEHUs
po6JieM palOHAIBHOTO MPUPOIOTIONH30BAHMS U HKOJIOTHYECKOM 0€30MacHOCTH.

CTep>XHEBBIMH DJIEMEHTaMH Kypca (DM3UMKKM Ha ypOBHE CpEIHEro OOIIero
oOpa3oBaHus SABIAIOTCA (pusmueckue Teopuu ((PpopMUpOBaHUE MPEICTABICHUNA O
CTPYKType HOCTpoeHus: (U3NYECKOil Teopuu, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
NPUHILIAIIOB B COBPEMEHHBIX TMPEACTABICHUSX O NPUPOJE, TPaHUIAX MpPHUME-
HUMOCTHU TEOPH, ISl OMUCAHMSI €CTECTBEHHO-HAYUYHBIX SIBICHUH U MPOIIECCOB).

CucTeMHO-AesTeIbHOCTHBIN MOAX0A B Kypce (PU3UKU peaTu3yeTcsl Mpexe
BCEro 3a CYET OpPraHM3allMy SKCIEPUMEHTAIBHON JESTEbHOCTH O0YyYaroU[UuXCs.
Jlisa 6a30BOro ypoBHsI Kypca (PU3MKU — 3TO HMCIOJIb30BAaHUE CHUCTEMBI (DPOHTAIb-
HBIX KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB M JIaOOpaTOpPHBIX pPalbOT, KOTOpHIE B
nporpamme mo (pusuke oObeIUHEHBI B OOMIMK CHCOK YYCHHUECKUX MPaKTHIeC-
KUX paboT. Beiaenenue B yka3aHHOM MepevHe Jad0paTopHbIX padoT, IPOBOAUMBIX
JUIL KOHTPOJII U OLEHKH, OCYIIECTBIISIETCS YYaCTHUKAMHU OO0pa30BaTEIbHOrO
npouecca HCXOJs M3 OCOOCHHOCTEW IUTAaHMPOBAHMS M OCHAIEHUS KaOuHeTra
¢usuku. Ilpm sTOoM obecmeunBaeTcsi OBIaJeHHE OOYYAIOIIMMUCA YMEHUSIMU
POBOJNTH KOCBEHHBIE W3MEPEHHS, HCCIENOBAaHUS 3aBUCHUMOCTEH (PU3MUecKux
BEJIMYMH U MIOCTAHOBKY ONBITOB MO IPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE YIENSIeTCs PELICHUIO paCUETHBIX M KAUECTBEHHBIX 3a/a4.
[Tpu 5TOM 17151 pacu€THBIX 3a7a4 MPUOPUTETOM SABIISIOTCS 33/a4U C SBHO 3aJJaHHOU
¢u3nyecKol MOAENbI0, TO3BOJIAIOMINEG NPUMEHATH UW3YYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasliena Kypca, TaKk M WHTETPUPYS 3HAHUS W3
pasHbIX pa3nenos. g KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
OoOBsICHEHHE NpPOTEKaHUs (UINYECKUX SIBICHUH U TPOLECCOB B OKpYKaroleH



KW3HU, TpeOyrolue BbIOOpa (Qu3MUecKON Moaenu Uil CUTyalluu MPaKTUKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusmu PI'OC COO k maTepuanbHO-TEXHU-
4ecKoMy OOecTeueHuI0 yaeOHOro mpoiecca 0a30BbIid YPOBEHb Kypca (pU3UKU Ha
YPOBHE CpeaHEro oO0IIero 0o0pa3oBaHMUS H3Y4yaeTCsl B YCJIOBUSX MPEAMETHOIO
kaOuHeTa (PU3MKM WIM B YCIOBUAX HHTETPUPOBAHHOIO KaOWHETa MpPEeIMETOB
€CTECTBEHHO-HAY4YHOr0 1MKiIa. B xabuHeTe (U3MKM JOHKHO OBITh HEOOXOAUMOE
JabopaTopHoe OOOpyJOBaHUE JUIsl BBIMOJHEHHUS YKAa3aHHBIX B MPOrpaMme IO
(U3KKEe yUEHUYECKUX TPAKTUYECKUX pa0OT U IEMOHCTPAIMOHHOE 000PYI0BaHUE.

JlemoHCTpanmmoHHoe obOopynoBanue (opMupyercs B COOTBETCTBHU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECNEYMBAET IMOCTAHOBKY
MEPEUUCICHHBIX B MporpaMMe 1o (U3UKE KIIIOYEBBIX JAEMOHCTpAlUNA s
WCCJIEIOBAHUSI M3YYa€MbIX SIBIICHUW U TMPOIECCOB, SMIUPUUECKUX U (PYyHIaMEH-
TaJbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopaTopHoe 00OpyIOBaHWE IS YYCHHYECKHX MPAKTHIECKUX pPadboT
dopMupyeTcss B BUJI€ TEMAaTUYECKUX KOMILIEKTOB M OOECIIEUMBAETCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JABYyX oOydaronmuxcs. TeMaThyeckue KOMILICKTHI
1abopaTopHOTO O00OpPYAOBAaHUSA JOJDKHBI OBITH TOCTPOCHBI Ha KOMIUIEKCHOM
UCTIOJb30BaHUU aHAJOTOBBIX M IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMU LIENISIMU U3y4€HUs (PU3UKHU B 00I1EM 00pa30BaHUU SIBIISIFOTCS:

- (opMupoBaHHWE HWHTEpECa U CTPEMIJICHHA OOYYalONIMXCA K HAyYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaJbHBIX U TBOPUYECKUX CIOCO0-
HOCTEH;

- pa3BUTHE MPEJCTaBICHUN O HAYYHOM METOJ]i€ MO3HAaHUA U (OPMHUPOBAHUE
MCCJIeI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOLUM SIBIICHUSM;

- (opMmupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylbTaTa H3yYCHUS
OCHOB CTPOEHHS MaTepuu U (PyHAaMEHTATbHBIX 3aKOHOB (PU3UKH;

- (opMupoBaHue yMEHHI OOBSICHATH SIBIICHUS C HUCIOJIb30BaHUEM (HHU3H-
YECKUX 3HAHUU U HAYyYHBIX JIOKA3aTeNIbCTB;

- (opMupoBaHue mpeacTaBICHUNA O poyikd (DUMKH JUJIST Pa3BUTUA JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJOTHUH.

JlocTmkeHne 3TUX Ienei 00ecrednBacTCsl pElIeHHeM CIEeIYIONMX 3a71ad B
pouecce U3y4eHus Kypca GU3NKU Ha ypPOBHE CPEIHET0 00111ero 00pa3oBaHusl:

- IpUOOPETEHNE CUCTEMBI 3HAHUN 00 001IUX (PU3NUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHSIX, BKIIOYAs MEXaHUKY, MOJEKYJSIPHYIO (U3UKY, SICKTPOIMHA-
MUKY, KBAHTOBYIO (DU3UKY U AJIIEMEHTHI acTPO(DU3UKH;

- (hopMupoBaHHE YMEHHUIN MPUMEHITh TEOPETUUECKUE 3HAHUS I 00BsCHE-
HUsL QU3UYECKUX SBJICHUM B MPUPOJIC U IS MPUHATHUS IPAKTUYECKUX PEUICHUN B
MOBCE/IHEBHOM JKU3HU;



- OCBOEHHME CIIOCOOOB pEIIeHHs pa3IM4HbIX 337ad C SIBHO 3aJaHHOM
¢u3nyeckoil Mozeblo, 3a/1ad, MOJpa3yMEBAIOIIMX CaMOCTOATEIBHOE CO3/1aHuE
($u3nyecKoil Moenu, aleKBaTHOM YCJIOBUSIM 33/1a4U;

- TIOHMMaHue (PU3MYECKHX OCHOB W MPHUHIIMIIOB JEHUCTBUS TEXHHUUECKHX
YCTPOWCTB ¥ TEXHOJIOTMYECKHUX IPOLECCOB, UX BIUSAHUA HA OKPYKAIOLLYIO CPENY;

- OBJIAJICHUE METOJAaMH CaMOCTOSATEJIBHOIO IUIAHUPOBAHUA M IIPOBEICHUSA
(¢u3NYEeCKUX OSKCIEPUMEHTOB, aHaliM3a M HUHTEpIpeTalud HUHGOpMalUy,
OIIPENEIIEHNs JOCTOBEPHOCTH IIOJyYEHHOT'O PE3YIIbTaTa;

- CO3JAHME YCIIOBUU Ul Pa3BUTHs YMEHHUM IIPOECKTHO-UCCIEAOBATEIBCKOM,
TBOPYECKOU EATEIIBHOCTH.

Ha wusyuenune ¢usuku (6a30BbIil ypOBEHb) HAa YPOBHE CpPEIHEro OOIIEro
obpazoBanms otBoautTcs 136 gacoB: B 10 kmacce — 68 gacoB (2 gaca B HEJCHIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMmme Mo (QU3MKE MepeyeHb JabopaTOpHBIX U
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BbIOOP
MPOBENCHMS JTA0OPATOPHBIX PabOT M OMBITOB C YYETOM HHIWBHAYyaTbHBIX
0COOEHHOCTEH 00yUJarOIIHMXCA.



COJEPXAHUE OBYUYEHUA

10 KITACC
Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT0 O3HAHUSA

®usnka — Hayka o mnpuponae. HayyHble MeTOABI NMO3HAHUS OKPYKAKOLIETO
Mupa. Posib skciepuMeHTa U TEOpUU B MPOLIECCE MO3HAHUSA IMPUPOIBI. DKCHEPH-
MEHT B (hU3HKE.

MonenupoBanue ¢u3nyecKux SBICHUM M mpoueccoB. HayuHble rumoresbl.
®duznyeckue 3aKOHbI U TEOpUH. ['paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBHSI.

Ponbs u Mecto Qu3uku B GOPMUPOBAHWN COBPEMEHHON HAYYHOW KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIIOACH.

Jlemoncmpayuu

AnHanoroBele W TUGPOBBIE HM3MEPUTEIbHBIE MPUOOPHI, KOMITBIOTEPHBIC

JATYUKH.

Paszpnen 2. Mexanuka
Tema 1. Kunemamuka

Mexanudeckoe nBHkeHHEe. OTHOCUTEIBHOCTh MEXAHUYECKOTO JABUKEHUS.
Cucrema orcuéra. Tpaekropus.

[Tepemerienne, CKOpOCTh (CpeaHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTh) U
YCKOPEHHE MaTEpUAJIBHONM TOYKH, MX MPOEKIHH HAa OCH CHUCTEMBI KOOPIHHAT.
CoxeHue nmepeMele N U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE TMpsSMONHMHEHHOE nBmwkKeHue. I paduku
3aBUCUMOCTH KOOpAWHAT, CKOPOCTH, YCKOpPEHHUs, NyTH M IepeMeleHus
MaTepUaAIIbHON TOYKH OT BPEMEHU.

CBobOogHOE najieHue. Y CKopeHue CBOOOIHOTO MMaICHUSI.

KpuBonmHeHoe nBMKEHME. PABHOMEPHOE NBHKEHUE MATEPUAIBHOM TOYKH
II0 OKPY>KHOCTH. YTJIOBAasi CKOpPOCTb, JUHEWHAss cKopocThb. [lepnon m wacrora.
LleHTpoCTpEMUTETBLHOE YCKOPEHUE.

TexHU4ecKue yCTpPOWCTBA: CIHMJIOMETD, ABWIKEHUE CHApAJIOB, LEMHBIE U
PEMEHHBIE NepeJadHn.

Jlemoncmpayuu

Mopnens cucTeMbl OTCYETA, WIUTFOCTPAIUS KUHEMATHUYECKUX XapaKTEPUCTHK
JIBYKEHUSI.

[TpeoOpa3zoBaHne ABMKEHUM C UCIIOIB30BAaHUEM MIPOCTHIX MEXAHU3MOB.

[TageHue Ten B BO3AyX€E U B pa3pe:KEHHOM IIPOCTPAHCTBE.

Habmionenue nABWKEHHUs Tena, OPOIIEHHOTO TOJ YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

N3mepenune yckopeHus CBOOOAHOIO MaJeHHUs.

Hamnpasnenue ckopocTy IIpu IBH>KEHUH 110 OKPY’KHOCTH.



Yuenuueckuii sxcnepumenm, 1abopamopuvle pabonvl

N3yueHre HEpaBHOMEPHOTO JABUKEHHUS C LETbIO ONPEEICHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBanre COOTHOLICHUSI MEXAY MYTSIMHU, MNPONIACHHBIMU TEJIOM 3a
MOCJIEA0BATEIbHBIE PABHBIE TPOMEXKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JIBHKE-
HUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yueHne IBUKEHUS [IapUKa B BSI3KOU KUIKOCTH.

W3ydenne ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunnun otHOocuTenbHOCTH ["anunesd. 1lepssiii 3akoH HeroToHa. MHEpunas-
HBIE CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepnosunuu cui. Bropou 3akon Herotona
JUIsT MaTepualibHOM Touku B uHepuuanbHou cucteMe otcuéra (MCO). Tpernit
3aK0H HbroTOHA 1J1s1 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectn. IlepBas kocMmuueckas
CKOpOCTBb.

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

Tpenue. Buasl Tpenus (1mokosi, CKoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuna TpeHUsI CKONBKEHHUS U ciiia TpeHus mokos. KoaddumuenT tpenus.
Cuiia conpOTUBIIEHUS MPU IBU>)KEHUU TEJA B AKUJKOCTH WIIN Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBHKEHHUE a0COIIOTHO TBEPOTO TEa.

MOMEHT cHJIbl OTHOCHUTENIBHO OcU BpalieHus. [1nedo cunbl. YcnoBusi paBHO-
Becus TBEpaoro tena B CO.

TexHuyeckue yCTpOWCTBA: MOJUIMITHUKYU, JBUKEHUE UCKYCCTBEHHBIX CITYT-
HUKOB.

Jlemoncmpayuu

SIBrieHue nHEPIUN.

CpaBHeHUE MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3axkox HerotoHa.

N3mepenne cnit. ClI0)KEeHHE CHIL

3aBUCHMOCTH CHJIBI YIPYTOCTH OT JA€(QOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buibl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1abopamopnvle padomul

W3ydenne ABMKEeHU OpycKa 10 HaKJIOHHOMW TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CWJI YNIPYTOCTH, BO3HUKAIONIUX B MPYKUHE U
pe3uHOBOM 00pa3slie, OT UX AedopMalum.

HccnenoBanne YCIOBHI paBHOBECHS TBEPAOTO TeNa, HMEIOUIETO OCh
BpalllCHMUS.



Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

NMnynec mMaTepuanbHOM TOYKH, CUCTEMBI MaT€pUAIbHBIX TOYeK. Mmmyibce
CAJIBl M HM3MEHCHUE HMITyJbca Tela. 3akoH coxpaHeHus ummyiasca B HCO.
PeaktuBHOE nBMXKEHHUE.

Pabota cuiibl. MOUTHOCTD CHUJTBI.

Kunernueckass sHepruss MaTrepUalbHOW TOUYKHM. TeopeMa O KHHETUYECKOH
DHEPTUH.

[TorenumansHas sueprus. [loTeHnmanpHas sHEprust ynpyro aeGopmMupoBaH-
HOM npyxuHbL. [loTeHIInanbHast SHEprus Tesia BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHbIE U HEMOTEHIMAIbHBIE CUIIbL. CBsA3b pabOTHI HEMOTEHLINAb-
HBIX CHUJI C U3MEHEHNEM MEXaHWYECKOM SHEPIUU CUCTEMBI TEJl. 3AKOH COXPAHEHUS
MEXaHHYECKON YHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA: ABMIKEHHME PAKET, BOLOMET, KOIEP, MPYKUHHBIN
IIACTOJIET.
Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE IBUKEHHUE.

[Tepexon noTeHIMANbHON YHEPTUH B KHUHETUUYECKYIO M OOPATHO.
Yyenuueckuii sxcnepumenm, 1abopamoptsle padbonivl

N3yyeHnue aOCOIIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JBYX OJHMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3M pabOThl CUJIbI C U3MEHEHHEM MEXaHUYECKOW 3HEpPruu
TeJla Ha IIPUMEpE PACTKEHUS! PE3UHOBOIO KTy Ta.

Paznea 3. MoJsiekyasipHas pu3uKka 1 TEPMOAHUHAMUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON Teopur. bpoyHOBCKOE
nerkenue. Jnudoysna. Xapakrep ABUKEHUS U B3aUMOJICHCTBHSI YaCTUL BEILIECTBA.
Mopnenu cTpoeHHsI ra3oB, XKUAKOCTEH W TBEPABIX Ted M OOBSICHEHHE CBOWCTB
BEILIECTBA HAa OCHOBE ITHX Mojeneil. Macca monekyn. KosmuecTBo BemecTsa.
[TocrosinHast ABorajapo.

TermoBoe paBHoBecue. Temmneparypa u e€ nzMmepenue. lllkama Temmneparyp
Llenbcus.

Mopens  upeanpHOoro raza. (OCHOBHOE  YpPaBHEHHE  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUH HUACANBHOrO raza. AOCOMIOTHAs Temreparypa Kak mepa
CpeaHEd KHWHETHMYECKOM DSHEPIrMH TEIUIOBOTO JBWXKEHHA dvactul rasa. [llkama
temriepatyp KenbBuna. ['a3oBeie 3akoHBI. YpaBHeHue MeHneneeBa—KnaneipoHa.
3akoH [lansToHa. M30omponecchl B HACANBHOM Ta3e ¢ INOCTOSHHBIM KOJIMYECTBOM
BELIECTBA: U30TE€pPMa, U30X0pa, u3o0apa.



TexHuyeckue ycTponucTBa: TEpMOMETP, OApOMETP.
Jlemoncmpayuu
OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHUE BeliecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COETUHEHUM.
OnpeiThl 10 TUDPY3UU )KUIAKOCTEH U Ta30B.
Monenb OpOyHOBCKOTO JBUKECHHUSL.
Mogens onbita IllTepHa.
OnbITHI, J0Ka3bIBAOIIME CYIIECTBOBAHUE MEXMOJIEKYJISIPHOTO B3aHMMO/IEH-
CTBUSL.
Monens, HUIICTpUpyoIIas Npupoay JaBICHUS ra3a Ha CTEHKU COCY/Ia.
OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHMS UWJCAIbHOIO rasa,
U30IPOLIECCHI.
Yuenuueckuii sxcnepumenm, 1abopamopnsle padomul
OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE WM3MEPEHHI
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATYpPhl BO3/IyXa B HEW.
HccnenoBanne 3aBUCUMOCTH MEK/Ty ITapAMETPAMU COCTOSIHUS Pa3peKEHHOTO
rasa.
Tema 2. Ocnosbl mepmoouHamuKu
TepmoauHaMuueckass cucreMa. BHYTpeHHSS dHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U cIoc0o0bI €€ n3MeHeHus. KoianuecTBo TemnoTsl U padoTta. BHyTpeHHss
DHEPrUs OAHOATOMHOIO MACAIBHOIO ra3za. Buipl Temionepenadu: TEIIONPOBOJ-
HOCTb, KOHBEKLHUA, U3ydeHHE. TernoéMKoCTh Tena. YJenbHas TEmIOEMKOCTh
BelecTBa. PaccyéT komyecTBa TEIJIOTHI IPH TEIJIoNnepeaye.
[lepBblii 3aKOH TEepMOAMHAMUKHU. [IpuMeHeHME MepBOro 3aKOHAa TEPMO-
JTUHAMUKH K u3omnpoueccam. ['padudeckas untepnperanus padoThl rasa.
TennoBele MamyHbL. [TpuHIUIBI AEHCTBUSA TEMIOBBIX MamuH. [Ipeobpaso-
BaHUSl DHEPrHMM B TEIUIOBBIX MammHax. Kosdduument mnonezHoro nencTBus
teruioBoi MamuHebl (nanee - KITM). [ukn Kapuao u ero KIT/I.
Bropoit 3akon TepmomuHamuku. HeoOGpaTumocTh MpOIECCOB B MPUPOIE.
TenoBsie ABUTATETN. DKOJIOTUIECKUE MPOOIEMBI TETUIOIHEPTETUKH.
TexHudyeckue yCTpPOWCTBA: JBUTATENh BHYTPEHHETO CTOpaHUsA, OBITOBOM
XOJIOAWIIbHUK, KOHIUIIMOHED.
Jlemoncmpayuu
W3meHeHnue BHYTpEHHEW PHEPruu Tejla MPU COBEPIICHUH PAOOTHI: BBIIET
npoOKM W3 OYTBUIKK TIOJI JEUCTBHEM CKAaTOTO BO3IyXa, HarpeBaHwue d(upa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUAECOAEMOHCTPALINS).
OnbiT Mo aauabaTHOMY pacCHIMPEHUI0 BO3AyXa (OMBIT € BO3AYLIHBIM
OTHHBOM).
N3menenue BHyTpEeHHEH SHEpTrUH (TeMIlepaTyphl) Tejla MpU Terionepeade



Monenu napoBoil TypOWHBI, ABUraTessi BHYTPEHHETO CrOpaHMsl, pEeaKTHB-
HOTO JIBUTaTelIsl.

Yuenuueckuii sxcnepumenm, 1abopamopuvle padomul

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecamnibie cocmoanus eéewyecmea. Pazoevie nepexoont

[TapooOpa3zoBanue u koHjaeHcanus. Mcnapenue u kunexnue. AOCONOTHAsA U
OTHOCHUTEJIbHASL BIJIAXXHOCTh BO3ayXa. HacelmeHHBId map. YaenbHas TEIuiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbI KUTICHHUS OT aBJICHUSI.

Teépmoe teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOINS CBOHCTB
kpucramwioB. JKunkue xpucrawisl. CoBpeMeHHble Marepuansl. [lnaBneHue u
KpUCTAJUIM3alMs. Y JenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHHE TEIIOBOTO OanaHca.

TexHnueckre ycTpoNCTBa: TUTPOMETP U MCUXPOMETP, KAIOPUMETP, TEXHO-
JIOTUW TIOJIyYE€HHS] COBPEMEHHBIX MaTepHUajioB, B TOM YHUCJIE HAHOMATE€pUAJOB, U
HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX TAPOB.

Kunenue npy mnoHM>KEHHOM JJaBJICHUU.

CnocoObl U3MEPEHUS BIIAXKHOCTHU.

HaGutoienne HarpeBaHus U MJIaBJI€HNUS KPUCTAIIIMYECKOTO BEIECTBA.

JleMOHCTpanys KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopnsle padomul

N3mepeHrie OTHOCUTENIbHOM BIAXXHOCTH BO3/1yXa.

Pa3znen 4. JinekrpoauHamMuKa
Tema 1. dnekmpocmamuxa

OneKkTpu3anus Tell. OJNEKTpUUEeCKUd 3apsn. JlBa BUIA DIEKTPUUYECKHUX
3apsiioB. [IpOBOJHUKH, AUANEKTPUKU U TOJYNPOBOJHUKH. 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOTO 3apsiia.

B3aumopeiictBue 3apsanoB. 3akoH Kymnona. Dnektpuueckoe mone. Hamps-
XKEHHOCTh d3JEKTpUUecKoro mnois. I[Ipunuun cyneprio3unuu. JIMHUK HanpskEH-
HOCTH 3JIEKTPUYECKOTO TOJIS.

PaGoTa cwt anekTpocraruaeckoro nois. [loteniman. PazHOCTs TOTEHITHATIOB.
[IpoBOAHUKN M JUAJEKTPUKUA B DJIEKTPOCTATHUUECKOM Tioyie. [ludnexktpuueckas
MPOHUIIAEMOCTb.

DnekTpoéMKocTb. KoHaeHcatop. DIeKTpOEMKOCTh MIIOCKOTO KOHJEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

TexHuyeckue yCTporuCTBa: AJIEKTPOCKOI, AIEKTPOMETP, DJICKTPOCTAaTHUECKAS
3alliTa, 3a3eMJICHUE AJIEKTPONPUOOPOB, KOHJEHCATOP, KCEPOKC, CTPYUHBIN
MIPUHTED.



Jlemoncmpayuu

Y CTpOUCTBO Y MPUHLHUII IEUCTBUS 3JIEKTPOMETPA.

B3aumopenicTBrE HAANEKTPU30BAHHBIX TEI.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX TE.

[IpOBOTHUKH B BIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTAaTUYECKAs 3aLIUTA.

JIADIIEKTPUKU B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOrO KOHZEHCAaTopa OT IUIOIIAJH
IJIACTHH, PACCTOSHUS MEXAY HUMH U TUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

Yyenuueckuii sxcnepumenm, 1abopamoptsle padbonivl

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

YcnoBusa CymieCcTBOBaHUS JJIEKTpUYECKOro Toka. Mcrounukm Ttoka. Cuna
TOKa. [10CTOAHHBIN TOK.

Hanpsixenue. 3akon OMa 1711 y4acTKa LEenu.

DJIEKTPUYECKOE CONPOTUBIICHUE. Y IEIBbHOE CONPOTUBICHHUE BEIIECTBA.
[locnenoBaTenpHOE, NapaJLIEIbHOE, CMEIIAHHOE COEIMHEHUE IIPOBOTHUKOB.

PabGora osmexktpuuyeckoro Toka. 3akoH JDxoyms—Jlenna. MomrHOCTb
IEKTPUYECKOTO TOKA.

OnektpoaBmwxkymas cuna (mamee - 3/IC) U BHyTpeHHEE CONPOTUBIICHUE
UCTOYHUKA TOKa. 3akoH OMa JJisi MOJHOM (3aMKHYTOM) AJIEKTPUUYECKOM IIEIu.
KopoTtkoe 3ambikanue.

DIIEKTPOHHAs MPOBOJUMOCTb TBEPABIX METAIUIOB. 3aBUCUMOCTh COITPOTHUBJIE-
HUS METAJUIOB OT TeMIiepatypbl. CBEpXIPOBOAUMOCTD.

DIIEKTPUYECKHUM TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[TomynpoBogHuku. CoOCTBEHHAs: U IPUMECHAs! MTPOBOJIMMOCTD MOIYITPOBO/I-
HUKOB. CBoiicTBa p—n-nepexoja. [ToynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B 3JIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS TUCCOLUALIMS.
DIIEKTPOIH3.

DJIEKTpUYECKUT TOK B raszax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN
pa3psa. PaznmuyHble THIIBI CaMOCTOSATENBHOTO pa3psaaa. Monxus. [lna3ma.

TexHnueckue yCTpoucTBa: aMIepMeTp, BOJIBTMETP, PEOCTAT, HCTOYHUKH TOKA,
AJIEKTPOHArpeBaTENIbHbIE TPUOOPHI, IJTEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP
COTIPOTUBJICHUS, BAaKyyMHBIH JHOJ, TEPMHUCTOPHI U (POTOPE3UCTOPHI, IMOIYIIPO-
BOJIHUKOBBIN MO/, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenue CUIIbl TOKa U HAIPSIKEHMUS.

3aBUCHUMOCTh COTMPOTHUBIICHUS MWIMHAPUYECKUX MNPOBOJHHUKOB OT JJIMHBI,
IJIOIIA/IN TTOTIEPEYHOI0 CEUYECHMS U MaTepHraa.



CMelaHHOE COeTMHEHUE MTPOBOIHUKOB.

[Ipsimoe wu3MepeHue dIEKTpOoABMKYIIEeH cuibl. KopoTkoe 3ambikaHUE
TaTbBAHUYICCKOTO DJIEMEHTA U OIIEHKA BHYTPEHHETO CONPOTHUBIICHHSI.

3aBUCHUMOCTH COMPOTHUBIICHHUS METALIOB OT TEMITEPATyPHI.

[TpoBOIMMOCTH AJIEKTPOIUTOB.

HckpoBoit pa3psii ¥ IpOBOJMMOCTh BO3yXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD JTUO/IA.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

W3ydeHne CMEIIaHHOTO COSIMHEHHSI PE3UCTOPOB.

H3mepenne >MeKTpOABUKYIIEH CUIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COMPOTHUBJICHUSI.

HaOmronenue snexkTposusa.

Me:xnpeamMeTHble CBS3H

Nzyuenue kypca ¢pusuku 0a3oBoro ypoBHsa B 10 kjacce OoCyIIECTBISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMHM MAaTEMaTUKH,
OMONIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvle nonsimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAYy4YHOIO
NO3HAHUS: SIBJICHHE, HAy4HbIM (haKkT, runoresa, Quamueckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, IKCIEPUMEHT, MOJICITUPOBAHHUE, MOJIEb, U3MEPEHUE.

Mamemamuxka: pelleHWEe CUCTEMBbl ypaBHEHUM, JUHEWHas (yHKIMS,
napabona, runepooia, ux rpaguKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: Mexanndeckoe ABMKEHHUE B KUBOU mpupoje, auddysus, ocMmoc,
TEIJI000MEH KMBBIX OPraHU3MOB (BUbI TEIUIONEPENAYH, TEIJIOBOE PABHOBECHUE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAsL MAcCa, TEIJIOBBIE CBOWCTBA TBEPBIX TEJ, )KUJIKOCTEH U Ia30B,
ANEKTPUYECKUE CBOMCTBA METAJIOB, AJIEKTPOJIUTUYECKAs JAMCCOLMALINS, TallbBa-
HUKA.

['eocpaghus: BIaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE JIBHKEHUH C HCIOJIb30BAaHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHHKE, IOJUIMIIHUKHA, HCIOJBb30BAaHUE 3aKOHA COXpPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYIHE), JIBUraTteilb BHYTPEHHEIO
Cropanus, napoBas TypOuHa, OBITOBOI XOJIOAUIBHUK, KOHAUIIMOHED, TEXHOIOTUN
IIOJIyYEHUS] COBPEMEHHBIX MAaTepHaJOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTAaTHUECKas 3allUTa, 3a3eMJICHHE 3JIEKTPOIPHOOpOB,
KCEPOKC, CTPYHHBIH HPUHTEP, DJIEKTPOHArpeBATEIbHbIE MPUOOPHI, SIEKTPO-
OCBETHUTENbHBIE TPUOOPHIL, FATbBAHUKA.



11 KITACC

Pa3znen 4. JinekrpoauHaMuKa
Tema 3. Macnummnoe noe. IneKmpomMazHUmMHAA UHOYKYUS

[TocTosiHHBIE MarHuTHl. B3anMOJeNCTBHE MOCTOSIHHBIX MAarHuTOB. MarHur-
HOe noje. BekTtop MarHuTHOW MHAyKUMH. [IpHHIOHN cyneprno3suuuyu MarHUTHBIX
none. JluHnn mMarHuTHOM WHAYKUMH. KapTWHA JMMHWUKA MarHUTHOM WHAYKLWH
NOJIA TOCTOSTHHBIX MAarHUTOB.

MarnuTHO€ 1oJsie MPOBOJIHUKA ¢ TOKOM. KapTuHa TUHUN MHAYKIIMUM MarHuT-
HOT'O MOJIS JJIMHHOI'O IPSIMOTO IPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJI-
HUKa, KaTylIKH ¢ TokoM. OneIT Opcrena. BzaumoencTere NpoOBOAHUKOB C TOKOM.

Cuna AMnepa, €€ MOIyJib U HallPaBJICHUE.

Cuna Jlopenua, e€ MOyJib M HamIpaBJICHUE. [[BHUKEHNE 3apsIKEHHON YaCTHULIbI
B OJIHOPOJTHOM MarHuTHOM 1one. Pabota cwer Jlopenra.

SIBNeHNE 3EKTPOMArHUTHOW MHAYKIMU. [I0TOK BEKTOpa MarHUTHON MHIYK-
nuu. J/1C nHayKIMA. 3aKOH 3JIEKTPOMarHuTHOW MHAyKuun Papanes.

Buxpesoe anexrpruueckoe mnone. 3/C MHAyKIIMM B NPOBOAHUKE, IBUKY-
HIEMCS IOCTYNATEIbHO B OJJHOPOAHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTtuBHOCTSE. SIBiIeHne caMmonHaykuu. D/1C caMOMHAYKIUK.

DHeprusi MAarHUTHOTO TMOJS KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHUYecKHue YCTpOMCTBA: IIOCTOSIHHBIE MArHUTBI, 3JEKTPOMAarHWTHI,
DIIEKTPOJBUTATENb, YCKOPUTEIIN IEMEHTAPHBIX YaCTULl, UHAYKIMOHHAS II€Yb.
Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUM UHAYKIMYA MarHATHOTO TIOJIA.

B3anMopeicTBre AByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SBneHuE 3JIEKTPOMAarHUTHOM UHTYKLIHH.

[IpaBuno Jlenua.

3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHIIBI MHAYKIIMU OT CKOPOCTH M3MEHEHMS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopuvle padonvl

M3y4yeHne MarauTHOTO IOJIS KaTyIIKU C TOKOM.

HccnenoBanue IeHCTBHS IOCTOSTHHOTO MarHUTA Ha PaMKY C TOKOM.

HccnenoBanve siBICHUS 3JIEKTPOMArHUTHOW UHTYKLIHH.



Paspnen S. KosieOanusi u BOJTHBI
Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbIE KONEDAHUA

KonebarenpHas cucrema. CBoOoaHble  KojeOaHus. ['apMoHHUECKue
koneOanus. [lepuon, uactora, ammutyna u Qasa konebanuil. [IpyxuHHBIN
MasiTHUK. MaTeMaTUuecKUil MAasTHUK. YpaBHEHHE TapMOHUYECKHX KOJEOaHWM.
Kunematnueckoe M JUHAMHUYECKOE OIMCAaHUE KOJEOATEIBHOIO JABMXKECHUS.
[TpeBpamieHre SHEpPrUuM MpU TapMOHUYECKUX KoyieOaHUsX. CBs3b aMIUIUTYIbI
KOJIEOAHUN MCXOTHOW BETUYMHBI C AMIUIMTYyAaMHU KoieOaHul €€ CKOpOCTH U
YCKOPEHHSI.

Konebatenbubiii kKoHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KoOJIcOaHUS B
UJCATBHOM KOJI€OATEeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHMYECKUMH U
ANEKTPOMArHUTHBIMU KoJsieOaHussMU. Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPIUU B UJICAJTLHOM KO0JIE0AaTEIbHOM KOHTYPE.

Breinyxaennsle Mmexanuueckue konebanus. Pezonanc. PesonancHas kpuBasi.
BbIHyKI€HHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHUsI.

[lepemennsblii TOK. CHHYCOMJAIBHBIM NEPEMEHHbIA TOK. MOIIHOCTD
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JCHCTBYIOIIEE 3HAYEHHE CHUJIbl TOKa U
HaPSHKEHUSL.

Tpanchopmarop. IIpousBoacTBo, nepeaavya U MOTpeOICHUE AINEKTPUUECKOM
DHEPrUU. DKOJOTHYECKHE PUCKHU NPU IIPOU3BOACTBE 3JIEKTpodHepruu. Kynbrypa
VCIIOJI30BAHUS MJIEKTPOIHEPTUH B IIOBCETHEBHOW KU3HH.

TexHuueckue ycTpoiicTBa: cedcMorpad, 3JIEKTPUYECKUH 3BOHOK, JIUHUU
3JEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoJIeOaTENbHOM cHUCTEMBbl (IPYXUHHBIA WIH
MaTEeMaTUYECKUA MATHHK).

Habmroienue 3aTyxaronmx KoiaeOaHuii.

HccnenoBaHue CBOMCTB BBIHYKIECHHBIX KOJI€OaHUH.

Habmonenue pezonanca.

CB0OOHBIE AIIEKTPOMATrHUTHBIC KOJIeOaHusI.

OcuumiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HANPSDKEHHSI OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHH.

Pe3onanc npu nocienoBaTeIbHOM COEAMHEHUM PE3UCTOPA, KATYIIKU MHIYK-
TUBHOCTH M KOHJEHCATOPA.

Mopens TMHUYM dIEKTponEpENAYH.

Yuenuueckuii sxcnepumenm, nabopamopmuuvie pabomul

HccnenoBanue 3aBUCMMOCTH TEPHOJIa MaJbIX KOJIeOaHUM Tpy3a HA HUTH OT
JUIMHBI HUTU U MaccChl Ipy3a.

HccnenoBanue IMEPEMEHHOTO TOKa B LENM W3 IOCIEAOBATEIBHO
COCAMHEHHBIX KOHJAEHCATOPa, KATYLIKH U PE3UCTOpA.



Tema 2. Mexanuueckue u 31eKmpoOMAZHUNIHbLE 6OJIHbL

MexaHnudeckrue BOJIHBI, YyCIOBHsS pacnpoctpaHeHus. llepuon. Ckopocth
pacnpocTpaHeHus: U JnauHa BoJiHbL. [lomepeunsle M mpoaoiabHble BOJIHBL. MHTEp-
depennus u Audpakus MEXaHHIECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OJNIEKTPOMArHUTHBIEC BOJIHBI. Y CJIIOBHSI U3JIyYEHHUsI JIEKTPOMAarHUTHBIX BOJIH.
B3anmHuas opuentanus BekTopos E, B, v B 3JIEKTPOMarHuTHON BOJIHE B BaKyyMe.
CBolicTBa 3JEKTPOMATHUTHBIX BOJH: OTPaKEHHE, MPEIIOMIIEHHUE, MOJSIpU3anus,
mudpakiys, uarepdeperis. CKOpocTh 2EKTPOMArHUTHBIX BOJIH.

[IIkana 3JIEKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEeXHUKE U ObITy. [IpuHIMIBI paguocBs3u U TeneBuaeHus. Paguonokanus.

DIEKTPOMArHMUTHOE 3arpsi3HEHUE OKPY>KAOIIEH Cpeibl.

TexHUUecKre yCTPOMCTBA: MY3bIKaJIbHbIE WHCTPYMEHTHI, YJIbTpa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEIULUHE, pajgap, pPaaUuONpPUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OOpa3oBaHuE U paclpOCTPAHEHUE MTONEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Koneomromeecs T€10 Kak MCTOYHHK 3BYKa.

HabGnronenue orpaxeHus: M NpeJOMIICHHS] MEXaHUYECKHUX BOJIH.

Ha6monenue nnrepdepeHuny u AMPpakiiui MEXaHUUECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGnrogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIOW M
4acTOTOM KoieOaHuH.

HccnenoBaHue CBOMCTB JIEKTPOMATHUTHBIX BOJIH: OTPaKEHUE, TPEIIOMIIEHUE,
noJsipu3anus, 1udpakuus, THTepGEepeHLHsL.

Tema 3. Onmuxa
[IpssMonMHEHOE pacpOCTpaHEHNUE CBETA B OAHOPOAHOM cpene. Jlyd cBera.
OTtpaxxeHue cBera. 3akoHbI OTpaxkeHUsl cBeta. [locTpoeHue n3obdpakeHui B
IUIOCKOM 3€pKaie.

[IpenomiieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenowiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. IIpenenpHbId yroa IMOJHOIO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cseta. CioxxHbIi cocTaB Oenoro ceera. LIBerT.

CoOupatomiye u pacceuBaroiiye JuH3bl. ToHkas auH3a. POKYCHOE paccTos-
HUE U ONTHYECKas cujia TOHKOM JnH3bL. [locTpoeHne n3oOpakeHuii B coOupato-
IIMX U PacCeUBaIOIIUX JIMH3aX. PopMyna TOHKOW JIMH3bI. Y BEJIUYEHUE, TABAEMOE
nuH30M. [Ipenensr IpUMEHUMOCTH F€OMETPUYECKOUN ONITHKH.

WUntepdepennus cBera. KorepeHTHbIE MCTOYHMKH. Y CIIOBUS HaONIOACHUA
MaKCHMyMOB U MUHHMYMOB B UHT€P(EPEHIIMOHHON KapTUHE OT JIBYX CHH(A3HbIX
KOI'€PEHTHBIX HCTOYHUKOB.



Hudpakuus ceera. Judpakinuonnas pemérka. YcioBue HAOIIOIEHUS TIIaB-
HBIX MAaKCHUMYMOB TpY MaJ€HUH MOHOXPOMATHUYECKOr0 CBETa Ha JUPPAKIIMOHHYIO
PELIETKY.

[Tongapuszanus ceera.

TexHuueckue yCTpoOWCTBa: OYKM, Jymna, ¢GoToanmapar, MPOSKIIMOHHbBIN
anmapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, NU(PpaKIMOHHAS pPEHIETKa,
MOJISIPOUI.

Jlemoncmpayuu

[IpsmonuHeHOE pacHpOCTPAHEHUE, OTPAXKEHUE UM TMPEIOMIICHHE CBETA.
OnTuyeckue mpruodOpHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moellb CBETOBOA.

HccnenoBanre CBOMCTB H300paKeHUH B JTMH3AX.

Mopenu Mukpockomna, TeJIeCKOna.

Hab6mronenue naTepEepeHIInm CBeTA.

HaGnronenue nudpaxiuu ceera.

HaGmronenue aucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOIILIO MPU3MBI.

[ToydyeHune ciekTpa ¢ mMOMOIIbI0 JUGPAKITMOHHON PEIETKH.

HaOnronenue nosspusaiyu CBETa.

Yyenuueckuii sxcnepumenm, 1abopamoptsle padbonivl

W3mepeHnune noka3aress npeaoMIEHUs CTEKIIa.

HccnenoBanre CBOMCTB H300paKeHUH B JTMH3AX.

HaOmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeUAJIBbHOM TEOPUU OTHOCUTEIbHOCTH

['paHUIBIl NPUMEHUMOCTH KJIACCUYECKOW MexaHUKH. llocTynarsl crnienuanb-
HOM TEOPUM OTHOCUTEIBHOCTH: WHBAPHUAHTHOCTH MOJYJS CKOPOCTH CBETa B
BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DUHIITEWHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHU U COKpPAICHHE
JUTUHBI.

DHEprus ¥ UMITYJIbC CBOOOTHON YaCTHIIHI.

CBs13b MacChl C HEPTUEH U UMITYJILCOM CBOOOIHOM YaCTHUIIbI. DHEPIHUsl MTOKOS
CBOOOHOM YaCTUIIBL.

Pazgen 7. KBanToBasi pusuka
Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®otonsl. Popmyina [lnanka cBs3u sHepruu GOTOHA C €r0 YaCTOTON. DHEPTHUs
U UMITYJIbC (POTOHA.

OtkpeiTre u uccinenoBanue Gororddexra. Onpitel A. I'. CToneroBa. 3akOHBI
doroaddekra. YpaBHenune DiHmTerHa s Gorodddekrta. «KpacHas rpaHuiia»
dotordexra.



JaBnenne ceera. OnpiThl 1. H. JIebenena.

XUMHUYECKOE ICUCTBUE CBETA.

Texaudeckue ycTporcTBa: (OTO3IEMEHT, (POTOAATUNK, COJTHEUHass Oarapes,
CBETONO/.
Jlemoncmpayuu

®oTor(pheKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeTHEro GoTodddekra.

CBeTonuo.

Conneunas Oartapes.
Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pezepdopna nmo uccienoBaHuio CTpOeHUs
aroma. [Imanerapnas monens aroma. [loctynater bopa. M3mydyenue u normonenue
(OTOHOB MpU MEPEXO/e aToMa C OAHOrO YPOBHSA SHEPruu Ha JApyrou. Buasl
criekTpoB. CIEKTp YPOBHEM SHEPrUu aToMa BOJIOPO/Ia.

BonnHoBeie cBoiicTBa yactull. Bonnsl ne bpoitnsa. KopnyckynsipHO-BOJIHOBO#
nyanusMm. J{udpakius 351eKTpoHOB Ha KpUCTAILIaX.

CHNOHTaHHOE U BBIHYKJICHHOE U3 TyUYCHHE.

TexHUUeCcKHe YCTPONCTBA: CHEKTPaJbHBIA aHaNU3 (CHEKTPOCKOM), Jasep,
KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu

Monens onbita Pezepdopa.

OmnpeneneHue JJIMHBI BOJIHBI Ja3epa.

HaOnronenue TMHENYaThIX CIEKTPOB U3ITYUCHUS.

Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamoptsle padbonvl

HaGmroienue TMHe4aToro cnekTpa.
Tema 3. Amomnoe a0po

OTtkpeiTHe paguoakTuBHOCTU. OnbITHL Pe3epdopaa o onpeaenenno cocrasa
paauoakTuBHOrO u3nydeHus. CoiictBa anbda-, Oera-, ramma-u3IydeHHUs.
BnusitHue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHAa M HeWlTpoHa. HykionHas monens siapa I'eitzenGepra—
NBanenko. 3apsan saapa. MaccoBoe uncio sapa. M3otomns.

Anbda-pacnag. DNEKTPOHHBIM W TMO3UTPOHHBIM OeTa-pacman. [amma-
U3JIlydeHue. 3aKOH PaJuoaKTUBHOTO pacraja.

DHeprus CBsA3M HYKJIOHOB B sifipe. SnepHbie cumbl. JledexT maccol siapa.

SnepHeie peakunu. /leneHne u cuHTE3 AI€EP.

Anepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpobGiemMbl U TEPCHEKTUBHI
AJICPHON PHEPTETUKH. DKOJOTHUECKUE ACTIEKTHI IAEPHON SHEPTrEeTUKHU.

DJieMeHTapHble YacTUIbl. OTKPBITHE TO3UTPOHA.

Metopl HaOMIOACHUS U PETUCTPAIIMU SJIEMEHTAPHBIX YaCTHII.



@dyH/1aMeHTaJIbHbIE B3aUMOICHCTBHUS.

TexHuueckue ycTpoicTBa: J0o3uMETp, kKamepa BunbcoHa, siiepHbIil peakTop,
aToMHasi bomo0a.
Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHII.
Yyenuueckuii sxcnepumenm, 1abopamoptvle padbonul

HccnenoBanre TpeKOB 4acTHIL (110 TOTOBBIM (GoTorpadusim).

Pa3znen 8. JDiaeMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Buna 3é3mHoro HeGa. Co3Be3ausi, spkKue 3BE3BI, IUIAHETHI, UX BUIUMOE
JBH)KCHUE.

Conneuynasa cucrema. [lmanersl 3eMHOW rpynnbl. llnaHeTbl-rUranTel U HUX
CIIKTHUKH, KapJIMKOBbIE IIaHEThl. Manbie Tesa COJTHEUHOU CHCTEMBI.

Connue, dorochepa m armochepa. ConHeuHass aKTUBHOCTh. McTOUHUMK
sHepruu CoiHIA U 3BE3I.

3BE3MBI, MX OCHOBHBIE XapaKTEPUCTUKHU: Macca, CBETUMOCTb, pPaauyc,
TEMIIEPATYpa, UX B3aUMOCBS3b. JlMarpamMma «CIIEKTPadbHbIN KJIaCC-CBETUMOCTBY.
3BE3ABI TJTABHOW IOCJIENOBATEIBHOCTH. 3aBUCHMOCTh «MacCa-CBETUMOCTBY IS
3BE3]1 INIABHOM NOCIIEI0BATENBHOCTH. BHyTpeHHEe cTpoenue 3BE311. COBpEMEHHBIE
IIPEACTABIICHNS] O IPOUCXOXKIACHUH U 3Boolny CosHIA U 3BE3A. DTambl )KU3HU
3BE3N.

Mineunsit Ilyte - Hama ['amaktmka. CnupansHas cTpykrypa [anmakrukwy,
pacupeneneHue 3B€34, raza u neud. [lonmoxxenne u nBwxkeHne ConHoa B
["anaktuke. [1nockas u cepuueckas mojacucTeMbl [ amakTUKy.

Tunel ramaktuk. PaguoramakTuku u KBasapbsl. UEpHBIE IBIpBI B sIpax
rajgakTHK.

Bcenennas. Pacmpenue Beenennoit. 3akon Xab66ma. Pazoeranne ramakTuk.
Bospact u pamguyc Bcenennou, teopus bompmoro B3peiBa. Monenb «ropsdeit
Bceenennoi». PenukroBoe usnydeHue.

Macmrabnas ctpykrypa BeenenHoii. MeraranakTuka.

Hepeménapie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaGmroneHuss HeBOOPYKEHHBIM IJ1a30M € MCIOJb30BAaHUEM KOMIIBIOTEPHBIX
IPUJIOKEHUH JI1 OINpENICICHUS TOJI0KEHHUSI HEOECHBIX 0ObEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us1 CEeBEPHOro MOJIylapus U IPKHUE 3BE3/bI.

Hab6nronenus B Teneckon JlyHsl, manet, Mueunoro Ilyru.

O600maroee MOBTOPEHUE

Ponp ¢u3ukm u acTpoHOMHMM B HKOHOMUYECKOHM, TEXHOJIOIMUECKOH,
COLIMATIbHOW M ATHYECKOH cepax AesITETbHOCTH YETIOBEKa, POJb U MECTO (PU3UKU
¥ aCTPOHOMHHU B COBPEMEHHOW HayYHOU KapTHHE MUpA, pOJib (PU3NIECKON Teopun



B (GOpMHpPOBAHUM TPEACTABICHUM O (UINYECKON KapTHHE MHpPA, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenne kypca ¢usuku 6a30BOro ypoBHs B 11 Kiacce OCYIIECTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3€M C KypCcaMH MaTE€MaTHKH,
Owosoruu, XUMuH, reorpadui U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamusi, CBI3aHHbIE C U3YYEHHUEM METOJIOB HAYYHOI'O
MO3HAHUS: SBJICHWE, HAy4YHBIM (DaKT, TUIOTe3a, (pU3UyYecKas BEIMYMHA, 3aKOH,
Teopusl, HaOII0IeHUE, SKCIIEPUMEHT, MOJISJTUPOBaHNE, MOJIEIb, H3MEPCHHE.

Mamemamuka: peumieHHE CHCTEMBI YPAaBHECHUH, TPUTOHOMETPUUYECKHUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPBI M MX MPOCKIHUH HA OCH KOOPJMHAT, CIIOKEHUE BEKTOPOB,
MIPOM3BOJIHBIC DJIEMEHTAPHBIX (YHKIUMH, MPU3HAKU IOJ00MS TPEYTroJbHUKOB,
OTIpEICJICHHE TUIOMIAIHU TIIOCKUX (GUTYP B 00BEMA TEIL.

buonocusn: »nexTpudeckue SBICHUS B KUBOW MpUpPOJE, KoJjieOaTelbHbIC
JBWKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOW MPUPOJIE, IEUCTBUE
paauanuy Ha 5KUBBIE OPraHU3MBI.

Xumus: CTpOCHUE aTOMOB U MOJICKYJI, KPUCTAIIMYECKAasA CTPYKTypa TBEPIBIX
TEeJ, MEXaHU3MbI 00pPa30BaHUsl KPUCTAUIMUECKON PEIIETKY, CIIEKTPAIbHBIN aHAIH3.

l'eocpaghusi:  marHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKU MATrHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM IMTOBEPXHOCTH, MPEJICKa3aHUE 3eMIICTPSICCHUH.

Texnonocua: NWMHUM DBJIEKTpONEpenady, TIECHEPATOp NEPEMEHHOIO TOKa,
BJIEKTPOJABUTATENIb, WHAYKIMOHHAS I€4b, paaap, PaadONPUEMHHUK, TEIECBU30P,
anteHHa, TenedoH, CBYU-neub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
CoJIHEeYHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEIHET'O OBIIIET'O OBPA3OBAHU A

OcBoenne yueOHoro mpeamera «®dusznka» Ha ypPOBHE CpeaHEro oOIIero
oOpazoBaHus (0a30BBIM YPOBEHBb) JOJDKHO OOECICUHUTH JOCTIKEHHUE CIICIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMIHOCTHBIE Pe3yIbTaThl OCBOCHHS y4eOHOTO TIpeaMeTa «Du3nkay JOHKHBI
OTpaXkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYalOImUXCS PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPECHHEH TO3UIMEH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpHMEHTAIIUN, MMO3UTHUBHBIX BHYTPCHHUX YOEKJICHHH, COOTBETCTBYIOIIMX TpPaIH-
IIMOHHBIM IIECHHOCTSIM POCCHIMCKOI0 00IIeCTBa, pacCIIuPEHUE )KU3HCHHOTO ONbITa U
OTIBITA JICATEILHOCTH B MPOIECCE pPeaM3aIlii OCHOBHBIX HAIPABICHUN BOCIIHTA-
TEJILHON JEATCIILHOCTH, B TOM YHCJIC B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOM MO3UIIMH 00YUAIOIIETrOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHAa POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAJUIIMOHHBIX  OOINECUYETOBCUYCCKUX TYMAHHCTHUYCCKHX U
JEMOKPATHIECKUX IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIbHOCTh B HMHTEpPECax TIpa)kIaHCKOTO
00111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUN B 00pa30BaTeIbHOM OpraHu3aIuy;

yMEHHUE B3aMMOJICHCTBOBATH C COIMAILHBIMU HHCTUTYTAMU B COOTBETCTBUU C
X QYHKIIUSAMH 1 Ha3HAYCHHUEM;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOM JCSITCIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(OpMHUPOBAHHOCTH POCCUUCKOM TPaKIaHCKON WJICHTUYHOCTH, TAaTPUOTHU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYJAapCTBCHHBIM CHMBOJIAM, TOCTHKCHHSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHMS, ITHYECKOTO ITOBEACHUS;

CIOCOOHOCTh OIICHWBATh CHUTYAllMI0 W TMPUHAMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBCHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B
JeATeIIbHOCTH YUEHOTO;

OCO3HaHME JINYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy ayIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIFOYas ACTETUKY HAYIHOT'O TBOPUYECTBA,

npUCYLIEro (pU3nYecKoi HayKe;
5) Tpy10BOI0 BOCIIMTAHMSI:
HHTEpeC K pa3IMuHbIM cepam mpodeccroHaaIbHON JEATEILHOCTH, B TOM



YHCJIe CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP
Oynymel mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMOOOpPa30BaHUIO B 00JIaCTH
(bU3HKY HA IPOTSKEHUU BCEU KU3HH;
6) 3K0J10rN4eCKOro BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh DKOJIOTHYECKOW KYJIBTYpPhI, OCO3HaHHE TJI00aTHLHOTO
XapaKTepa SKOJOTUIECKHUX TTPOOIeMm;

IJTAHUPOBAHKUE U OCYIIECTBIICHUE JIECTBUM B OKPYKAIOIIEH CpeJle Ha OCHOBE
3HAHUS 1IeJIeW YCTOMYHUBOTO PAa3BUTHS YEIIOBEUECTBA;

pacUIMpEHHE OMbITa JIEITEILHOCTH SKOJOTUYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUU TI0 (DU3HKE;
7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PCHHSI, COOTBETCTBYIOIIECTO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HaHUE IIEHHOCTH HAY4YHOU JESTENbHOCTH, TOTOBHOCTH B MPOIECCE
U3ydeHUsT (PU3UKU OCYIIECTBISATH MPOSKTHYIO W HCCIICIOBATEIBCKYIO JICSITCITb-
HOCTh MHJIUBUAYAJILHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble 1oruyecKkue aeficTBUA:

CaMOCTOATENIbHO (OPMYJIUPOBaTh M aKTyalIM3UpOBaTh MpoOJeMy, paccMma-
TPUBATH €€ BCECTOPOHHE;

OIIpENEATh LEIU AEATCIBHOCTH, 3aJaBaTb I[apaMeTpbl U KPUTEPUU HX
JOCTHKCHUS,

BBISIBJISITh 3aKOHOMEPHOCTH W TPOTHUBOPEYMS B paccMaTpuBaeMbIX (u3u-
YECKUX SIBJIICHUSX;

pa3pabarbiBaTh IUIaH pEILICHUS MPOOJIEMBbl C YYETOM aHaIN3a HUMEIOIIUXCS
MaTepHUaIbHbIX U HEMAaTEpPUAIBHBIX PECYPCOB;

BHOCUTbH KOPPEKTUBEI B I€ATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LEJISAM, OLIEHUBATh PUCKU MOCIIEICTBUI AEATEIBHOCTH;

KOOPAMHHUPOBATh M BBHIMIOJTHATH PabOTy B YCIOBHSIX PEATBbHOTO, BUPTYallb-
HOT'0 U KOMOMHUPOBAHHOT'O B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELICHUH )KU3HEHHBIX TPOOJIEM.
ba3oBble uccienoBarebcKkie JeHCTBUA:

BJIAJICTh HAYYHOW TEPMHHOJIOTHEM, KIIFOYEBBIMUA IOHATHSIMU M METOJAMH
(u3HYECKON HAayKU;

BJIa/IETh HaBbIKaMH y4eOHO-UCCIIEI0BATEIbCKONW U MPOEKTHON AESITEIbHOCTH
B 007acTH (PU3UKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOUCKY
METO/IOB PEIICHHs 3ahad (PU3UYECKOrO COJAECP)KAHMS, MPUMEHEHUIO Pa3IuYHbIX



METOJIOB IMO3HAHUS;
BIAJeTh BHUJAAMHU JESATEIBHOCTH IO TIIOJIYYEHUIO HOBOIO 3HAHHUSA, €ro

UHTEpIpeTaluy, NpeoOpa3soBaHUI0 W MPUMEHEHHIO B PA3JIMYHbIX Y4eOHBIX

CUTYalUsX, B TOM YUCIIE IPU CO3JaHUM YUeOHBIX IPOEKTOB B 001acTH (PU3UKHY;

BBISIBJISIT  TIPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajaauy,
BBIJIBUTaTh TUNOTE3y €€ pEeLIeHMs, HAaXOAMTh ApryMEHThl AJIs J0Ka3aTeIbCTBa
CBOMX YTBEPXICHUH, 3a7aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

aHAJM3UPOBATh IOJyYEHHBIE B XOJI€ pELICHUs 3a7ayd  pe3yJIbTaThl,
KPUTHYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpMyJIHMpOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
JeSITEIbHOCTH, B TOM YHCIIE TIPU N3YYCHUH (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CHTYAIUsM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;,

YMETh MEPEHOCUTh 3HAaHUSA MO (PU3UKE B MPAKTUUYECKYIO 00JIACTh >KU3HE-
NS TENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIEC TIOAXObI M PEIICHNUS;

CTaBUTh MPOOJIEMBI U 334U, TOMYCKAIOIINE albTEepHATUBHBIC PELLICHUS.
Pabora ¢ undgopmanueii:

BJIa/IETh HaBBIKAMM IOJIyY€HUs MHPOpMALUU (PU3NYECKOTO COJNEPKAHUSA U3
UCTOYHUKOB PpAa3HbIX THUIIOB, CaMOCTOSITEJIbHO OCYILIECTBIATh IOUCK, aHAJU3,
CHUCTEeMATH3aIMI0 ¥ WHTEPIpeTanio WHOOpPMAIMKU Pa3TUYHBIX BUAOB U (OpM
IpEJICTaBICHNUS;

OLICHUBATh JOCTOBEPHOCTh MH(POPMAIIHH;

UCTIONB30BaTh  CpeACTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIMOHHBIX
TEXHOJIOTHHA B PEIICHHH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPraHU3aIlMOHHBIX
3ajad Cc coOMoJeHMeM TpeOOBaHUI SPrOHOMMKHM, TEXHUKU O€30MacHOCTH,
TUTUEHBl, PECYpCOCOEpEkKEHMs, TMPaBOBBIX M  3TUYECKUX HOPM, HOPM
nH(OPMAITMOHHON OE30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJEPKAaHUS B PA3IUYHBIX (popmarax c
y4€TOM HazHaYeHHsI HHPOPMAIIUHU U LIEJICBON ayJUTOPHH, BRIOMPAst ONTUMATbHYIO
(dopMy npeacTaBICHUS U BU3yaIu3alluu.

KoMMyHUKaTHBHBIC YHHUBEPCAJIbHBbIE YUeOHbIE 1eHCTBUSA:
Oo0wmenne:

OCYIIECTBIISATh OOIIEHHE HA YpOKaX (PU3UKHU U BO BHE-YPOUHOU JI€ATENBHOCTH;

pacrno3HaBaTh MPEANOCHUIKM  KOH(JIMKTHBIX CHUTyallUd M cMsr4arhb
KOH(JIUKTBL;

pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOIO TOYKY 3pPEHHS C HCIOJIb30BaHHEM
S3BIKOBBIX CPEJICTB.



CoBMecTHASl 1eATEJILHOCTD:

MOHUMATh W MCMOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYATbHOU
padoThI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JIEUCTBUI C y4€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOT0 YJIEHA KOJIJIEKTUBA;

NPUHUMATh  I[EJIM  COBMECTHOM  JEATEIbHOCTH, OPraHU30BbIBATH WU
KOOPJIMHUPOBATh JACHUCTBUA MO €€ NOCTHKEHHIO: COCTABIISITh IUIAH JEUCTBHI,
pacmpeneniarTb poid ¢ y4€TOM MHEHHH y4YacTHHUKOB, OOCYXIATh pPE3yJIbTaThI
COBMECTHOM paboThI;

OLICHMBAaTh KA4e€CTBO CBOEr0 BKJAJA M KaXXJOTO yYaCTHHMKAa KOMAaHIbI B
oOIIHii pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiaraTb HOBBIE IPOCKTHI, OLIEHUBATh UJEHU C TO3UIMUU HOBU3HBI,
OPUTHMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJIATh TMO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYAIUSX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.
PerynsiTuBHbIC YHHBEpPCAJIbHbIE YUeOHbIE 1eCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATEIBHYIO JCSATEILHOCTh B 00JacTH
GU3NMKK W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh W (HOPMYyIHPOBATH
COOCTBEHHEBIC 3aJ1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUSI PACUETHBIX U KauyE€CTBEHHBIX
3a/1a4, TUTaH BBIMIOJHEHUS MPAKTHYECKOU pabOoThl ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacuIMpsITh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEINOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha cels
OTBETCTBEHHOCTb 32 PEIICHHUE;

OTICHUBATH IPHUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO DJPYAULIMKA B 00IacTH
(bU3HKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYallUsiIM, BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIa/ICTh HAaBBIKAMH I[TO3HABATEIbHON pe(pICKCUU KaK OCO3HAHUS COBEp-
IIAEMBIX JIECTBUN U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU ISl OLIEHKU CUTYyalluu, BbIOOpa BEPHOTO
pelieHus;

yMEThb OIICHUBATh PUCKH W CBOEBPEMEHHO MPUHUMATh PEUICHUS] O HUX
CHIKEHHUIO;



NPUHAMATh MOTHBBI M apryMEHTbl JPYTMX IIpU aHajdu3e pe3yJbTaToB
NEeATEIbHOCTH.
IIpunsTHE Ce0NA M APYTrUX:

IPUHUMATh ceOs, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

NPUHAMATh MOTHBBI M apryMEHTbl JPYTMX IIpU aHajdu3e pe3yJbTaToB
NEeSATENbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIHNOKH.

INPEAMETHBIE PE3YJIBTATBI

B npouecce uzyuenusi kypca ¢usuku O6azoBoro ypoBHs B 10 kiacce
oOyJaromuics HayqIuTCst:

JEMOHCTPUPOBATh Ha IMpUMEpax poiib U MecTo (GU3NKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4yHON KapTUHBl MHpA, B PA3BUTUM COBPEMEHHOM TEXHUKHU U
TE€XHOJIOTUH, B MPAKTUYECKON NEATEIbHOCTH JIOIEH;

YYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYEHHBIX (U3MYECKUX MOJICTICH:
MaTepHalibHas TOYKa, MHEpIMaIbHasl cUCTeMa OTCU€Ta, abCOMIOTHO TBEPOE TEIIO,
UJICAJbHBIN Ta3, MOJEIN CTPOEHUS Ta30B, KUAKOCTEH M TBEPIBIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU PEIICHUH (PU3NUYECKUX 3a]1a4;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MIPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJSIPHO-KMHETUYECKOM TEOpUM CTPOCHHMS BEIECTBA U
ANEKTPOAUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEUHOE IBUKEHUE,
CBOOOJIHOE TaJIeHUE TeJl, IBIXKEHHUE MO OKPY>KHOCTH, MHEPIUs, B3aUMOJICHCTBUE
Ten, nud@ys3usi, OPOYHOBCKOE JIBMKEHUE, CTPOCHUE KUAKOCTEH M TBEPIBIX TEI,
U3MeHeHHe 00bhEMa Ten MpU HarpeBaHWHW (OXJIAXICHUHU), TEIJIOBOE PaBHOBECHE,
UCIapeHue, KOHAEHcalus, IUIaBICHUE, KPUCTAUIM3AlUsl, KHIIEHHE, BIAXKHOCTb
BO3/1yXa, MOBBIIIEHUE JABJICHUS Ta3a MPU €r0 HarpeBaHWM B 3aKPBITOM COCYJE,
CBSI3b MEXKIY NapaMeTpaMH COCTOSIHHS Ta3a B M30IPOLIECCaX, AJIEKTpU3AUs Tell,
B3aUMOJICCTBUE 3aPs/I0B;

OTIMCHIBATh MEXAHMYECKOE NBIDKCHHE, HMCIOIb3ys (PU3NUECKHe BEITMYUHBIL:
KOOpJIMHATa, MYTh, NEPEMEIICHHE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETHUYeCKasi YHEprusi, MOTCHIMaNIbHAs YHEPTUsi, MEeXaHU4YecKas
paboTta, MexaHu4YecKasi MOITHOCTh; MIPU ONMUCAHUU MPABWIBHO TPAKTOBATh (HU3H-
YECKUA CMBICT HUCIIOIB3YEMBIX BEIMYMH, UX 00O3HAYCHUS W C€IUHMUIIBI, HAXOINUTh
GbopMyIibl, CBA3BIBAIOIIME JTAHHYIO (PU3UYECKYIO BEJIMYMHY C APYTUMU BEJIUYU-
HaMU;

ONUCHIBATh M3YYECHHBIE TEIUJIOBBIE CBOMCTBA TEN M TEIUIOBBIE SIBIICHHS,
UCTIONB3Ys (M3MUECKHe BEIWYHMHBI: JaBICHHE Tra3a, TeMIeparypa, CpeaHss
KUHETUYECKasi PHEPTUsi XaOTHYECKOrO JIBIXKCHUSI MOJICKYJ, CPEIHEKBaIpaTUIHAas
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOThl, BHYTPEHHSSA HHEprus, paboTa rasa,
KOO (PUIIMEHT TMOJE3HOTO JCUCTBUS TEIUIOBOTO JIBUTATENS; IPU OMUCAHUU



MPaBUWIBHO TPAKTOBaTh (U3MYECKUN CMBICT MCHOJIB3YEMbIX BEJIWYWH, HX
0003HAUCHNUS W EOUHUIBI, HAXOIUTh (OPMYJIBI, CBSI3BIBAIOIINE JAHHYIO
(UBUYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OIIMCHIBATh U3YUYEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U JJIEKTPUUECKUE
sBJICHUSI (ITPOLIECCHI), UCTIONIBb3Ys (PU3MYECKUE BETUUYMHBL AJIEKTPUUECKUUN 3apsij,
INEKTPUYECKOE TOJIE, HAMPSHKEHHOCTD TOJIS, MOTEHIIHAN, PA3HOCTh MTOTCHIMAJIOB;
Py ONHWCAHWHM TIPABWIBHO TPAKTOBATh (PU3WUECKHA CMBICIT HCIIOJIB3yEeMBIX
BEITMYMH, WX OOO3HAYCHMSI W CIWHHIIBI; yKa3bIBaTh (DOPMYJIBI, CBSI3BIBAIOIINC
JaHHYI0 (U3UYECKYIO BEIUYHUHY C APYTUMH BEJIMUYUHAMU;

aHAJIM3UPOBATh (PU3UYECKHUE TMPOIECChl U SIBJICHUS, UCIONb3Ys (PU3NUECKUE
3aKOHBI U TIPUHIIUIIBL: 3aKOH BceMHUpHOTO TsArotenus, I, II u 11 3akonsr HeroTOHa,
3aKOH COXPAHEHUS] MEXAHUYECKON SHEPTHM, 3aKOH COXPAHEHUS] MMITYJIbCA, IMPHUH-
UM CYNEPIIO3ULUNA CUJI, TPUHLIUI PABHOMNPABUSI MHEPLMATBHBIX CUCTEM OTCUETA,
MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHUS BEILIECTBA, Ia30BbIE 3aKOHBI,
CBS3b CPEIHEN KHHETUYECKON PHEPTUHU TEIIJIOBOTO JBMXKEHHS MOJIEKYJI C a0COJIOT-
HOW TEeMIEpPaTypou, NEPBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHCHUS AJIEKTPH-
YecKoro 3apsja, 3akoH KynoHa, mpu 3ToMm pa3iaudaTh CIOBECHYIO (POPMYIHUPOBKY
3aKO0HA, €r0 MaTeMAaTHYECKOE BBIPAXKEHHUE U YCIIOBUA (TpaHUIIbI, 00JIaCTH) TIPUMeE-
HUMOCTH;

OOBSACHSTH OCHOBHBIE TPHUHIMIBI JEHUCTBUS  MAIllMH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3audaTh YCJIOBHS MX O€30MaCHOTO HCIIONH30BAHUS B
MMOBCEIHEBHOM KM3HHU;

BBITIOJIHATh JKCIIEPUMEHTHI IO UCCIENOBAHUIO (DU3MYECKUX SBJICHUM U
IPOLIECCOB C HCIOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX HW3MEPEHUM, IIPU STOM
dbopMyMpoBaTh MpoOJIeMy/3aady ¥ THUIIOTE3y Yy4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEIJIOAKEHHOIO OOOPYIOBaHUS, MPOBOAUTH OIBIT U
(bopMyIMpOBaTH BHIBOIBI,

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUSI (PU3HUECKUX BEITUYUH, MIPU
ATOM BBIOHMpAaTh ONTHMAJBHBIA CIOCOO M3MEpPEHUS W HWCIOJIb30BaTh W3BECTHBIC
METO/bI OLIEHKHU MMOIPEIIHOCTEN N3MEPEHUM;

WCCJICIOBATh  3aBUCHUMOCTH  MEXKAYy  (PU3NYECKHMMH  BEJIMYHMHAMH  C
VCIIOJIb30BAHMEM MPSIMBIX W3MEPEHHH, IPU 3TOM KOHCTPYMPOBATH YCTAHOBKY,
buKcUpoBaTh PE3yNbTAThl MOJTYYECHHOM 3aBUCUMOCTH (DU3UYECKUX BEIUYUH B
BUJIe TaOIUIT ¥ TpaMKOB, AETaTh BEIBOABI IO pe3yIbTaTaM MCCIICI0OBaHMUS,

coOro1aTh MpaBmiIa 0€30MacHOT0 TPyJa MPU MPOBEACHUN HCCICIOBAaHUHN B
paMKax y4eOHOro OSKCIEpPUMEHTa, Y4eOHO-MCCIIEIOBATEIbCKOW W IMPOECKTHOU
JESTEIBHOCTH C MCIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWUCTB M JIAOOPATOPHOIO
000pyI0BaHUS,

pemiath pacy€THbIE 3aJaddl C SBHO 3aJaHHON (PU3MYECKOW MOJEINbIo,



UCIOJb3Ys (PU3NYECKUE 3aKOHBI U IPUHLIMIIBI, HA OCHOBE aHaJIM3a yCJIOBUS 3a7auu
BbIOUpaTh (PU3UYECKYI0O MOJAEIb, BBIACIATh (PU3NUECKHE BETUYMHBI U (DOPMYIIHI,
HEOOXOUMbIE ISl €€ pelIeHUs, MPOBOIUTH PAcu€Thl M OIIEHUBATH PEaTbHOCTh
MOJTy4YE€HHOT0 3Hau€HUs1 (PU3MUECKON BEIUYUHBL;

pelaTh KaueCTBEHHBIE 3aJaul: BHICTPAUBATh JIOTHYECKU HEPOTUBOPEUUBYIO
HEMOYKY PacCyXJCHUU C OMOpPOM Ha HM3y4YeHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzuYecKue sIBJICHNUS,

UCTIONB30BaTh TMPHU pEIIeHWH Y4YeOHbIX 3a7ad COBpeMeHHbIe HH)OP-
MalMOHHbIE TEXHOJOIMM MJI1 TIOUCKA, CTPYKTYPUPOBAaHHUS, HUHTEPHpPETALUU U
IpEJICTaBICHUs] y4eOHOW M HAy4YHO-TIONMYJSIpPHONW HH(OpMAIMH, MOJYyYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTyYaeMylo HH()OPMAIINIO;

MIPUBOIUTH MPUMEPHI BKJIaJIa POCCUHUCKUX U 3apYOSKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHi;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UMKE B MOBCEAHEBHOM JKU3HU
Ut obecrieyeHus: 6€30MacHOCTH MPH OO0pPAIEHUH ¢ MPUOOPaAMHU U TEXHUUYECKUMHU
yCTPOMCTBAMH, /ISl COXPAHEHUS 3I0POBbS M COOJIIOJIEHUSI HOPM SKOJOTHIECKOTO
IIOBEJICHUS B OKPYXKaloIlIeH cpee;

paboTaTh B TIpyHIE€ C BBHIIOJHEHUEM pa3JIMYHBIX COLHUAIBHBIX pOJIEH,
IUIAHUPOBaTh pabOTy TIpyNIbl, PALMOHAIBHO PaCHpenessaTh OOS3aHHOCTH U
IUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIlHsIX, aJeKBaTHO OIICHHWBATH
BKJIAJ] KQXJIOTO M3 YYACTHUKOB IPYIIIHI B PEIICHUE PACCMaTPUBAEMON TPOOIEMBI.

B npouecce uzyueHusi kypca ¢usuku OazoBoro ypoBHs B 11 kuacce
00yJaromuics HayqIuTCsI:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (U3HKUA B (POPMHPOBAHUU
COBPEMEHHOM HAy4dyHON KapTHHBl MHpA, B PA3BUTHUM COBPEMEHHOW TEXHHUKU U
TE€XHOJIOTHI, B IMPAKTHUYECKOW IEATEIBHOCTH JIIOJEH, LEIOCTHOCTh M €IMHCTBO
(u3HYECKO KapTUHBI MUDA;

YUUTHIBAaTh TPAHUIBl TMPUMEHEHHUA W3YYCHHBIX (U3UUYECKUX MOJIEICH:
TOYEUYHBIN 3JIEKTPUUECKUI 3apsi, Iy CBETa, TOUEUHbI HCTOYHHUK CBETA, s/IepHas
MOJieJb aTOMa, HYKJIOHHAs MOJI€Jb aTOMHOIO siipa MPH PEIICHUH (PU3NUECKUX
3az1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAHTOBOW (DPM3HKHU: 3JIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIIOBOE, CBETOBOE, XMMHMYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aWMOJIECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUUSA, JEHCTBHE MAarHUTHOIO IIOJS Ha
IPOBOJAHUK C TOKOM M JIBWXKYIIUMHCS 3apsl, JEKTPOMArHUTHbIE KOJeOaHus U
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPaXEHHE, MPEIOMIICHUE,
uHTepdepeHtus, audpakuus W MONApU3alUs CBETa, JUCIEpCUs cBeTa, (oTo-



anekTpuueckuit 3dpdexr (pororddekr), cBeroBoe maBlIeHHE, BO3HUKHOBEHHUE
JUHEWYAaTOro CHEKTpa aToma BOJIOPOJla, €CTECTBEHHAass U HMCKYCCTBEHHas
PaIMOaKTUBHOCTB;

OTMCHIBaTh W3yUYCHHBIC CBOMCTBA BeleCTBa (AJICKTPUUYECKUE, MArHUTHBIC,
ONTHUYECKHUE, JJICKTPUUYECKYIO IPOBOIUMOCTh PA3IUYHBIX CpEll) MU DIIEKTPO-
MarHuTHbIC SIBIICHUS (MPOIECCHI), UCHOJIb3Ysl (U3UUYECKUE BEIUYUHBI: DJIEKTPU-
YECKUW 3apsjl, Cujia TOKAa, AJIEKTPUYECKOE HANPSIKEHUE, JIEKTPUUECKOE COIPO-
TUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOABIKYIIAsl CUja, paboTa TOKa, UHIYK-
ISl MarHUTHOTO MOJIsI, cuiia Amriepa, cuia JlopeHiia, MHIYKTUBHOCTb KaTyIIKH,
DHEPIHs SJISKTPUYECKOI0 M MArHUTHOTO TIOJICH, IepHUOo] U YacToTa KoJieOaHUM B
KoJeOaTeTbHOM KOHTYpE, 3apsAl W CHjla TOKa B TMPOIECCe TapMOHUYECKHUX
AIIEKTPOMATHUTHBIX KOJIeOaHMi, POKYCHOE paCCTOSHUE W ONTUYECKAs CHIIA JINH3HI,
Py ONHWCAHWHM TIPABWIBHO TPAKTOBATh (PU3WUECKHA CMBICIT HCIIOJIB3yEeMBIX
BEJIMUMH, UX OO0O3HAUCHMUS W EIWHHUIIBI, YKa3biBaTh (hOPMYJIBI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMHU BEJTUUYNHAMU;

ONUCHIBAaTh H3YUYCHHBIC KBAHTOBBIC SBICHUS M MPOLECCHl, HUCIOIb3YSA
dbu3nYeCKre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
JacToTa CBETa, SHEPTUsl M UMIMYJIbC (DOTOHA, MEPHO]T TOJTypaciaja, SHEPrus CBI3U
aTOMHBIX SJIEp, IPU OIMCAHWHM IPABWIBHO TPAKTOBAaTh (DU3WYECKUH CMBICI
HCIIOIb3YEeMBIX BEJIWYUH, MX OO0O3HAUCHMS M CJIUHMIIBI, yKa3bIBaTh (DOPMYIIBI,
CBS3BIBAIONIME JIAHHYI0 (U3WUYECKYI0 BEJIMYMHY C JAPYTHMH BEJIWYWHAMU,
BBIYUCIISITh 3HAaUCHUE (PU3NUECKON BETUUUHBI;

aHAJIM3UPOBATh (PU3UYECKHUE MPOLECCHl U SBJICHUS, HUCIOIB3YS (PU3UYECKHE
3aKOHBI M TIPUHIMIIBI: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOTO U MapaIeIbHOIO
COCIMHEHUS MPOBOJAHUKOB, 3aKOH Jkoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOU
WHIYKINH, 3aKOH MPSMOJUHEHMHOTO PacpoOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI IPEJIOMJICHHS CBETa, ypaBHeHHE OMWHIITeHHa M1t horodddekra,
3aKOH COXPAaHEHMSI SHEPIrUM, 3aKOH COXPAHCHHUS HMIYJIbCA, 3aKOH COXPAaHEHMS
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHS MAacCOBOTO YHUCIa, MOCTynaTel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmlaja, Py 3TOM pa3andyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAKEHHE U YCJIOBUSA (TpaHUIbI, 00JIACTH)
MIPUMEHHUMOCTH;

ONPEIETATh HAMPaBJICHUE BEKTOPA MHAYKIIMU MAarHUTHOTO MOJISI POBOIHUKA
C TOKOM, CUJIbl AmIiepa u cuiibl JIopeHna;

CTPOUTHh W ONHCHIBATh H300paXKEHUE, CO3/1aBaCMOE ILIOCKUM 3EpPKaJIOM,
TOHKOM JIMH30M;

BBITIOJTHATh JKCIIEPUMEHTHI I10 MCCIIEIOBAaHUI0 (DU3WYECKUX SBJICHUN H
MPOIIECCOB C HCMIOJIb30BAHUEM IIPAMBIX M KOCBEHHBIX HM3MEPEHUM: TPU STOM
dbopMmynupoBaTh MpoOJIeMy/3amady ¥ THUIOTE3y Yy4eOHOTO DKCIICPUMEHTA,



coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO O0O0pYyIOBaHMS, MNPOBOIAUTH OMBIT U
bopMyIIMpPOBATH BHIBOIHI,

OCYIIECTBIISATH MPSIMbIC ¥ KOCBEHHBIC M3MEPEHUS (PU3MUCCKUX BEITUUIUH, TTPU
TOM BBIOMpATh ONTUMAJIBHBIA CHOCOO M3MEPEHHUs W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OIICHKH MOTPEITHOCTEN U3MEPEHHUI;

WCCJICIOBATh 3aBUCHMOCTH (U3MYECKUX BEIIMYWH C HMCIOJb30BaHUEM
NPSAMBIX HM3MEPEHUH: MPHU OSTOM KOHCTPYHPOBAaTH YCTAaHOBKY, (HUKCHpPOBATH
pe3yibTaThl MOJYYEHHON 3aBUCHMOCTH (DM3WYCCKUX BEIUYMH B BHUAC TAOJHIl H
rpaduKoB, AeNaTh BHIBOJIBI 10 pe3yJbTaTaM UCCIEIOBAHUS;

coOJro/1aTh MpaBmiia 0€30MacHOr0 TPyJa MpU MPOBEJICHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOTO DSKCIEpHMEHTa, Y4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM
JEATETPHOCTH C HMCTOIB30BAHMEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemath pacu€THblE 3aJa4dl C SBHO 3aJlaHHOM (DU3MYECKON MOJIETbIo,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHaM3a YCIOBUS 3a/1a4u
BEIOWPATh (DU3UIECKYIO MOJCINb, BBIACIATh (PU3MUECKHE BEIMYMHBI ¥ (POPMYIIHI,
HEOOXOaMMBIC NI €€ PEIICHHs], TPOBOIUTh PACUYEThI M OIEHWBATH PEATHHOCTH
MOJIYYeHHOTO 3HAYCHUS (PU3HUECKON BEIMYUHBI,

peniaTh KaueCTBEHHbIE 3a1a4l: BRICTPAUBATH JIOTHYECKH HETIPOTHUBOPEUUBYIO
IEMOYKY PACCYXJICHUN C OMOpOM Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzuYeCcKue SIBJICHNUS,

WCIIOJIB30BaTh MPU PEIICHWH Y4YeOHBIX 3a7ad COBpPEeMEHHBIC HWH(OpMa-
[IMOHHBIE TEXHOJOTUU JJIS TIOMCKA, CTPYKTYPUPOBAaHMS, HWHTEPHpPETALNU U
MpeACTaBICHUs] Y4eOHOM M Hay4YHO-MOMYJSIPHON HMH(OpMalMU, TOTyYCHHOU M3
Pa3TUYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTydaeMyto HH(pOpMaIInio;

OOBSACHATh TPUHIIUIIBI JEUCTBHSI MAIllMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCJIOBUS UX 0€30MacHOTO UCIOIb30BaHUS B MOBCEIHEBHOM
KU3HH,

MIPUBONUTH MPUMEPHI BKJIaJIa POCCHIUCKUX U 3apyOCIKHBIX YUEHBIX-(DH3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOIECCOB OKPYKAIOIIETO MHpA, B Pa3BHUTHE
TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3HKE B IMOBCEIHEBHOW >KU3HU
JUTsl o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIlEHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPONCTBAMH, JIJISI COXPAHECHUS 37JOPOBbS M COOJIOICHUS HOPM JKOJOTHYECKOTO
MTOBEJCHUS B OKPYXKAIOLIEH CpeE;

paboTatb B TpYIE€ C BBHINOJHEHUEM PA3IMYHBIX COIHAIBHBIX POJICH,
IUIAHUPOBATh padOTy TPYIIIbl, PalMOHAIBHO paACHpPEACNiaTh OOS3aHHOCTU U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHJAPTHBIX CUTYAIUSIX, aJIEKBAaTHO OIICHUBATH
BKJIJT K&KJIOTO M3 YIaCTHUKOB TPYIIIIHI B PEIICHUE pACCMAaTPUBAEMOM TTPOOIICMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Nen/m | HammeHoBaHMe pa3iesioB U TEM JJIeKTpPOHHBIE (HU(PPOBHIE)
KoanyecTBO 4acoB
NPorpaMmalI o0pa3oBaTesibHbIE PeCypPChl
Paznea 1. ®DU3UKA U METOAbI HAYYHOI'O IO3HAHUSA
1.1 ®du3uKa U METOJIbl HAYYHOT'O ITO3HAHUS 2 Bubmorexa [IOK
' A v https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3gen 2. MEXAHUKA
bu6mmoreka IJOK
2.1 K 5
fHeMaTiia https://m.edsoo.ru/7f41bf72
bu6mmoreka IJOK
2.2
Hurannia ! https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 Bubmmorexa [IOK
' P https://m.edsoo.ru/7f41b£72
Hroro no pazneny 18
Pa3znen 3. MOJEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 butbmmoreka [JOK
’ TEOPUU https://m.edsoo.ru/7f41bf72
bu6mmoreka IJOK
3.2 0] 10
CHOBBT TCPMOTIHAMIIH https://m.edsoo.ru/7f41bf72
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AFp €raTHBIC COCTOsSHM BECIICCTBA.

bu6mmoreka IJOK

3.3 5
da30BbIE MEPEXO]IbI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. DJJIEKTPOJJUHAMUKA
bu6mmoreka IJOK
4.1 1
DIIEKTpOCTATIKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN TIEKTpUYECKUN TOK. TOKH B 12 bubnuoteka [JOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
bu6mmoreka I{OK
PeseppHoe Bpems 2 https://m.edsoo.ru/7f41bf72
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KITACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
MPOrpaMMBbl

KoanuecTBo yacoB

JuekTpoHHbIE (LM pOBHIE)
o0pa3oBaTesibHbIE PecypChl

Pa3nea 1. 9JIEKTPOJJUHAMUKA

11 MarnuTtHOe 1one. IeKTpOMarHuTHAs 1 bubmmoreka [JOK
’ WHTYKIIHS https://m.edsoo.ru/7f41¢97¢c
Hroro no pazneny 11
Pa3nen 2. KOJJEBAHHUS U BOJIHBI
71 MexaHn4decKue 1 AIEKTPOMAarHUTHBIE 9 bu6mmoreka [JOK
' Kosie0aHus https://m.edsoo.ru/741c97c
57 MexaHn4decKue 1 AIEKTPOMAarHUTHBIE 5 bu6mmoreka [IOK
' BOJIHBI https://m.edsoo.ru/741c97c
bu6mmoreka IJOK
2.3 O 10
HHka https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pa3gen 3. OCHOBBI CIELIUAJIBHOM TEOPUU OTHOCUTEJLHOCTH

11 OCHOBBI CrieIMaIbHONW TEOPUH 4 bu6mmoreka IJOK
' OTHOCHUTEJIBHOCTHU https://m.edsoo.ru/71f41c97¢
Hroro no pazneny 4
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Paznen 4. KBAHTOBAS ®U3UKA

4.1 DneMeHThI KBAHTOBOU OIITUKH 6 bubmorexa LOK
' https://m.edsoo.ru/7f41c97c
bu6mmoreka IJOK
4.2 4
Crpoenue aToma https://m.edsoo.ru/71f41c97¢
bu6mmoreka IJOK
4. A
3 TOMHOE PO > https://m.edsoo.ru/71f41c97¢
Hroro no pazneny 15
Pasznea 5. 9JJIEMEHTHBI ACTPOHOMUU U ACTPO®U3BUKHU
bu6mmoreka IJOK
5.1 ) 7
JIEMEHTBI ACTPOHOMHH U aCTPOPUIUKHI hitps://m.cdsoo.rw/7f41c97c
Hroro no pazueny 7
Paznea 6. OBOBIIAIOIIEE TIOBTOPEHUE
bu6mmoreka IJOK
6.1 4
Obobmaiomee nosToperie https://m.edsoo.ru/71f41c97¢
Hroro no pazaeny 4
Pe3epBHOE BpeMsa 3 bubmmorexa [OK
p p https://m.edsoo.ru/71f41c97¢
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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