H3Bneuenne uz OOII COO,
[Tpuka3 Nel60 ot 29.09.2023
PABOYASI ITPOI'PAMMA
yueOHOro mpeamMera

«Pusuka»

st ooyuaronquxcst 10-11 kiaaccos

MHOACHUTEJBHASA 3AIINCKA
[Iporpamma 1o ¢usuke 0a30BOrO0 YypOBHSI Ha YPOBHE CPEIHEro OOIIEro

oOpa3oBaHMsI pa3pabOTaHa Ha OCHOBE IMOJIOKEHUM U TpeOOBAaHUU K pe3ylibTaTaM
OCBOCHHMsI OCHOBHOU 00pa3oBaTeIbHOM Mporpammsbl, npeacTaBieHHbx B OI'OC
COQO, a Takxke c yué€roM (QenepalbHON paboueil MporpaMMbl BOCIHUTAHHS U
KOHLENLIUKA TpenojiaBanusi ydyeOoHoro npeamera «Pusuka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccuiickon denepannu, peaNn3yIOLINX OCHOBHBIE
oOpa3oBaTeIbHbIE TPOrPAMMBI.

ConmepxaHue mporpamMmbl IO (U3MKE HANpaBlI€HO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOy4eHHH UX (Pu3MKe Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxona. I[Iporpamma mo ¢usuke coorBerctByeT TpeboBanusm OPI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpEeIMETHBIM pPE3yJbTaTaM
oOyuyeHus, a TaKKe YUYUTHIBAET HEOOXOJMMOCTb pPEATU3aLUU MEXKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Yy4Ye€OHBIMM MpeaMeramu. B Hel
ONPEIENSAIOTCA OCHOBHBIE LIETM M3Y4YeHUs] (PM3HKM HA YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTamnpeIMeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJITAThl OCBOCHUS Kypca PU3MKHU HA Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;

e colepkaHue yuebHoro npeamera «Pusnka» 1o rogam o0ydeHusl.

dusuka Kak Hayka O HamOojee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUI 00 okpyskaromieMm mupe. HIKoabHBIN Kypc PU3NKN — cuCTeMOOOpa3youii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWU, W3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbuznyeckoit reorpadueir u actpoHomued. Mcmosb30BaHME W aKTUBHOE
OpUMEHEHUE (U3NYECKUX 3HAHUM  ONpenenseT Xapakrep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe SHEpPreTuky, TPAHCIOPTa, OCBOEHUS



KOCMOCA, TMOJIyYeHHUS HOBBIX MaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMHU U JIPYTHUX.
N3yyenue (Pu3MKM BHOCUT OCHOBHOW BKJIaJ B (POPMHUpPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METO]T TO3HAHMSI IIPU BBHIIIOJIHEHUU UMH YI€OHBIX UCCIICIOBAHUM.

B ocHOBy Kkypca (usuku s ypOBHSL CpeAHEro ooOmero oOpa3oBaHUS
MOJIOKEH pAN UACH, KOTOpble MOXXHO paccMaTpuBaTh KaK MPUHIMIBI €0
MOCTPOCHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW MaTepuall Kypca (QU3MKH
o0beMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MAaT€pHUH, BEIIECTBE W
noJie.

Hoes eymanumapuzayuu. EE peanuzanus MNpeanosiaracT HCIOIb30BaAHKE
T'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHUSA
¢u3ukn ¢ pa3BUTHEM OOLIECTBa, a TaKkKe€ C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
V3yYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU U TEXHOJIOTHM, a TakXe OOCYX IACHUS
npo6JieM pallMOHAIBHOTO MPUPOOTIOIb30BAHMS U HKOJIOTHYECKOM 0€3011acHOCTH.

Crep>kHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CPEIHEro OOLIEeTo
oOpa3oBaHus SBIAIOTCS (U3MUECKUEe TeopuH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UYECKON TEOPUHU, POJIU (PYyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHl, JJisI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUNH U
MIPOIIECCOB).

CUCTeMHO-AeSTENbHOCTHBIN MOJIX0J B Kypce (DM3UKU pealn3yeTcs Mpexie
BCEr0 3a CUET OpraHU3aldUd SKCIEPUMEHTAIbHOU JAESITEIbHOCTH O00YyYaroluXcsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIHOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbIE B mporpamme no ¢usuke oObeIUHEHBI B OOIIMA CIHCOK YUEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHre B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
IPOBOJUMBIX JJIE KOHTPOJST M  OLIEHKH, OCYILIECTBIAETCS y4YaCTHUKaAMU
00pa30BaTeNbHOrO TMpoliecca HCXOAd U3 OCOOCHHOCTEH TMJIaHUPOBAHUS H



ocHaimleHuss kabunera ¢Qusuku. Ilpu »3TOM obOecrneunBaeTcsi OBJIAJICHUE
OOyYarOIIMMHUCS YMEHUSIMU TPOBOJUTHL KOCBEHHbBIE W3MEPEHUs, HUCCIEeIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB 10 MPOBEPKE
MIPEIOKEHHBIX TUITOTES.

bonpmoe BHUMaHWE yOENSETCS PENICHUIO PACYETHBIX W KAaueCTBEHHBIX
3anay. [Ipu 3TOM Ui pacu€THBIX 3a/7a4 MPUOPUTETOM SIBJISAIOTCS 3a7a4M C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIbIO, MTO3BOJISIONINE TIPUMEHSITh U3YYEHHBIC 3aKOHBI U
3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, TaKk M UHTETPHUPYsS 3HAHUSA W3
pa3HbIX pasnesnoB. s KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBJISIIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOytonue BbhIOOpa (U3MYECKON MOAENU Jid CUTyallMd MpPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalbHO-
TEXHUUYECKOMY OO0ECIEUCHUI0 Y4eOHOTo Ipoliecca 0a30BbIi ypOBEHb Kypca
(bU3MKY Ha YPOBHE CpEHEro 0011Iero 00pa3oBaHusl JOKEH U3Y4aThCsl B YCIOBHSIX
peIMETHOr0 KaOuHeTa (U3HKU WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOro IuMkia. B kaOuHere (Qu3MKM HOIKHO OBITH
HEeoOXoMMoe J1abopaTopHOoe O00OpYyJOBaHUE [JiA BBHITIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUSHHUECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
obopy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OPMHpPYETCS B COOTBETCTBHHM C
NPUHITUIIOM MWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECNEeYMBaeT ITOCTAaHOBKY
MEPEUNCIICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTpAIui s
UCCJICMOBAHMUSI  M3y4YaeMbIX  SBIIEHUA ¥  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHUI.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHUYECKHX TPAKTHYECKUX padboT
dbopMHpyeTCs B BUJE TEMAaTHYECKHX KOMIUICKTOB M OOCCIICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IMOCTPOCHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
WU3MEPUTETFHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMHU 1EJIIMHU U3y4Y€HUsI PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

o (dopMupoBaHHEe WHTEpeca M CTPEeMJICHHs OOYYalOIIUXCS K HaydHOMY
W3YUYCHUIO TPUPOJIbI, PAa3BUTHE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e Ppa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJE MO3HAHUS U (GOPMUPOBAHUE
WCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOITUM SBIICHUSIM;

e (opMHpoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATHHBIX 3aKOHOB (DH3UKH;



dbopMHUpOBaHUE YMEHUH OOBICHATH SBJICHUS C  HCIOJIb30BAaHUEM
bu3MYeCcKUX 3HAHUHN U HAYYHBIX JOKA3aTEIbCTB;

dbopMHpoBaHUE TPEACTABICHUN O Poiu (U3UKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUH.

JlocTxeHne 3TUX lenei o0ecrednBacTCsl pelIeHUeM CIEIyIOMNX 3a7ad B
npoliecce u3ydeHus Kypca GU3NKU Ha YpOBHE CPEHET0 00IIero o0pa3oBaHus:

NpUOOpETeHUE  CHUCTeMbl  3HAHUM 00  00mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIIOYAst MEXaHHKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AJIEMEHTHI acTPO(DU3HKHY;

GopMUpOBaHHE YMEHUH TPUMEHATh TEOPETUUYECKUE 3HAHUA  AJIs
OOBSICHEHUsI (PU3MYUECKUX SBICHUA B TMPUPOAE U [N TNPUHATHUS
MIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOMN KU3HU;

OCBOGHHE CIIOCOOOB pEIICHUs pPAa3IUYHBIX 33Jad C SBHO 3aJaHHOMN
¢uznyeckoil Monenblo, 3ajay, MOJpa3yMEBAIOMIUX CAMOCTOATEIbHOE
co3ianue (GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSM 331a4u;
NOHMMaHUE (U3NYECKUX OCHOB M MPHUHILIMIIOB JEUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

OBJIQZICHUE METOJaMH CaMOCTOSTEIbHOIO IJIAHUPOBAHUS M IMPOBEICHUS
(Gu3NYECKUX SKCIIEPUMEHTOB, aHalu3a W HMHTEpHpeTauud HH(opmaluu,
OTIpeIeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

CO3/IaHWE YCIOBHH NJIsl pa3BUTHS YMEHUN MPOEKTHO-MCCIEA0BATEIHCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus orBoauTcs 136 gacoB: B 10 kiacce — 68 yacos (2 4aca B HEZEN0), B
11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipenmaraemerii B mporpamMme 10 (uU3MKEe TMepedeHb JIA0OPATOPHBIX M
MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoOBeNeHUsT JTa0OPaTOPHBIX pPabOT U OMBITOB € YYETOM HMHIUBHUIYaTbHBIX
0COOEHHOCTEM 00yJarommxcsl.



COJEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®usuka 1 MeTOAbI HAYYHOT'O MIO3HAHUS

®usuka — Hayka o mnpupone. Hayunbie mMeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJSKCriepuMeHTa M TEOPUM B INPOLECCE TO3HAHUS IPUPOJBL.
DKCIIEpUMEHT B (PU3HKE.

MonenupoBanue (U3NYECKUX SIBIEHMM M mporieccoB. HayuHble T'MIIOTE3BI.
dusuveckre 3aKOHbI U TEOPHUH. ['paHUIBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENHHOEe IBIkeHue. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U MepeMelIeHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoboaHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPYKHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTepeavu.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUUECKUX XapaKTEPUCTHUK
JIBHKCHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIH30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenue ABWKEHHS Teja, OPOIIEHHOTO TOJA YIioM K TOPU3OHTY H
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBnenue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE PABHBIE IPOMEXYTKA BPEMEHUM TMPHU PABHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHbIE CHCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuia Tskectd. llepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, CkoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUsS U cuiia TpeHus nmokos. Kosddumument tpenus.
Cuiia conpOTUBIIEHUS MPU IBU)KEHUU TEJa B KUJIKOCTH UIIU Ta3e.

[TocTynarenbHoE U BpalllaTeIbHOE JIBHKEHHE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpPUUU.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINX TE.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuyenue aBuxkeHUs: Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U



pe3nHOBOM 00paslie, OT UX AepopMaiu.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpalICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmiynbc MarepuaabHOM TOUYKHM (Te€na), CHUCTEMbl MaTEPHAIBHBIX TOYEK.
HMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeakTuBHOE IBM)KECHHE.

Pa6ota cuibl. MOIIHOCTH CHUJTBI.

Kunerndeckass sHeprus MarepuanbHOM TOukH. Teopema 00 HW3MEHEHUU
KUHETHUYECKOU YHEPTUMU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
nepopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas  SHeprus Teida  BOJIU3HU
ITOBEPXHOCTH 3€MJIH.

[loTeHnmanbHble U HENOTEHUMANbHble  Cuibl.  CBi3b  pabOTHI
HEIOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXaHWYECKOM JHEPIUM CHUCTEMBI TEIl
3aKOH COXPAaHEHUS] MEXAHUYECKOW SHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOAOMET, KOMED,
IIPYKUHHBIN TUCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoq NOTEHIHATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHUEM MEXAHUYECKOW SHEPruu
TeJIa Ha PUMEPE PACTSIKEHHS PE3UHOBOTO JKI'YTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. uddysua. Xapakrtep IBUKEHUS U
B3aUMOJICMCTBUSI YaCTUI[ BelecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Moniekyi. KonunyectBo BemectBa. [locTtosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama temneparyp
Lenbcus.

Mopens  uneampHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KHHETHYECKOW TEOPHH HACAIbHOTO raza. AOCONIOTHas TeMIlepaTypa Kak Mepa



CpEIHEN KWHETUYECKOM SHEpPruu TEIUIOBOrO JBM)KEHMS dactul] rasa. [llkana
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnpeIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYyIIIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMO/ICHCTBUSI.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS HICAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOW KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U crIoco0bI e€ n3mMmeHeHus. KonmnuecTBo TemnoTsl 1 pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAs TEeIIOEMKOCTh BEIECTBA.
KosnuecTBO TEIIOTH pH TEIIONEPEaAYE.

[Tonsitue 006 ammabatHoM miporiecce. [lepBhii 3aKOH TEPMOJIWHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K HM3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtumMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS  TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEpPrUM B TEIUIOBBIX MamnHax. Kod(pQUIMEHT MoIe3HOro
nerictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIUIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHWE: JIBUTATElb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUITHOHED.



Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPHU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHyTpEHHEN SHEpPruu (TeMIiepaTypbl) Tela IpH TeIuionepeiaye.

OnelT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUSI, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazoswvie nepexoonl

[TapooOpa3zoBanue u koHneHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT JJaBJICHUS.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWMCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmMeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miasienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHuyeckue yCTpOICTBA M MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U MJIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JleMoHCTpanus KpUCTaIoB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznea 4. JaekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
DnekTpu3anmsi Tel. ODJIEKTpUUEeCKHil 3apsan. JlBa BHUIAa 3IEKTPUYECKUX
3apsinoB. [IpOBOJMHUKHM, OUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIEKTPUUYECKOTO 3apsia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TodedHblil 3EKTPUYECKUN 3apsil.
Onekrpudeckoe mnoje. Hanpsok€HHOCTh  anmekTpudeckoro moiid.  I[IpuHuumn

CyHnCprno3uiuun SJICKTPHUICCKUX noaeu. JInauu HaHpH)KéHHOCTI/I QJICKTPHUICCKOI'O
ITOJIA.



PaGora cun  anektpocrarnueckoro  mods.  I[lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUDJNEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jusnexrpruyeckasi MPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIeKTpOEMKOCTh TIIOCKOIO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNnapar, CTPyHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3auMmopencTBre HaIEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOAHUKH B DIIEKTPOCTATUIECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3IIEKTPUKY B 3JIEKTPOCTATUYECKOM I1OJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUIECKOW IPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepenne d1eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3.1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
ITocnenoBarenpHOE, IapalIeIbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAsA CHJIA U BHYTPEHHEE COMPOTUBJIECHHWE HCTOYHUKA TOKA.
3akon Oma 11 OJaHOM (3aMKHYTO#) 5ekTprudeckoi uenu. KopoTkoe 3aMblkaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOANMOCTb.

DJIEKTPUUECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TomynpoBOHUKH. CobOcTBeHHas 151 IIPUMECHAs IIPOBOJIUMOCTD
noJrynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKH TOK B pacTBOpax M  pacIuiaBax  dJIEKTPOJIMUTOB.
DIIEKTPOJINTUYECKAS JUCCOUUALINS. DIEKTPOIIU3.

DJIEKTpUUECKUl TOK B razax. CaMOCTOSTEIbHBIA W HECAMOCTOSTEIbHBIN
paspsa. Monnus. [1nazma.



TexHu4eckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: aMIIEpMETp,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIECHUS], BAKYYMHBIN TUO/,
TEPMHCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3Mmepenne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH CHibl. KOpOoTKoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJICHUS METAJLUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUs PE3UCTOPOB.

W3mepenne 3JIeKTpOABMKYILEH CHIIbI UCTOYHHMKA TOKA U €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HabGmronenue snektposnusa.

MesxknpeaMeTHble CBI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHA B 10 kiacce OCyLIECTBISETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTE€MaTHUKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qumueckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napaboa, runepOosa, ux rpauku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIMHU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEIayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS MAacCCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEU M
ra3oB, 2JIGKTPUYECKHE CBOWCTBA METAJIOB, DJIEKTPOJMTUYECKAS UCCOLUAIUS,
rajibBaHUKa.

I'eoepaghus: BIaxXHOCTb BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.



Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTUE€), JBUraTelb BHYTPEHHETO
CropaHusi, napopasi TypOuHa, OBITOBON XOJIOJUIBLHUK, KOHIUIIMOHED, TEXHOJIOTUU
NOJIyYEHUs] COBPEMEHHBIX MAaTEpHalOB, B TOM YHCIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raJbBAHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHATHL.  B3auMoOAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeH. JINHMM MarHUTHOM WMHAYKUMH. KapTWHA JNWMHWKA MAarHUTHOU
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKHA ¢ TOKOM. OnbIT OpcTena. BzanmoaercTBrue NpoOBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOlyJib M HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUJAa HWHIAYKIUU. 3aKOH JJEKTPOMATHUTHOU
nHaykunu @apanes.

BuxpeBoe »3ieKkTpuyeckoe Tmosie. ODJIEKTPOABIKYIIAs Cujla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM IOJIEM.



JIvHUKM MHAYKIMYA MarHUTHOTO MOJIA.

B3anmoeiicTBue 1ByX NIPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON WHTYKIWH.

[IpaBuno Jlenna.

3aBUCHUMOCTh JJIEKTPOABUKYIIEH CHIIBI MHAYKIHU OT CKOPOCTHU W3MEHEHHUS
MAarHUTHOTO MOTOKA.

SIBeHMEe CAaMOMHTYKIIMH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydyeHne MarHuTHOTO MOJIs KaTYIIKH C TOKOM.

HccnenoBanue AeUCTBUS OCTOSTHHOTO MarHuTa Ha paMKy € TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMArHUTHON MHIYKIHH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMaZHUMHbIE KONE0AHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonunyeckue konebanus. [lepuon, wacrora, amrumryga u ($aza KoyieOaHUU.
[Ipy>XHHBIN MasTHUK. MaTreMaTU4eCKU MasTHUK. Y PaBHEHHE TapMOHHYECKHX
kosebanuil. [IpeBparienue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJICATbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYeCKUMHU U
AIEKTPOMArHUTHBIMU KoJsiebaHusiMu. @Dopmyna TomcoHa. 3akOoH CcOXpaHEHUs
HHEPrUM B UJ€ATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUUMx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHuUs.

[lepemennbiii TOK. CHHYCOMIAIBHBIA MEPEMEHHbIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHJIbI TOKA U
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
SHEPIruM. DJKOJIOTUYECKHE PUCKHU TPU MPOU3BOJICTBE 3IEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUU B MIOBCETHEBHOM KU3HMU.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU AJIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojaeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTHYECKUI MasSTHUK).

HaOmronenue 3aryxaromumx KojieOaHui.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaOnronenue pezonanca.



CB0OOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pesonanc mnpum mocCiIenoOBaTEIbBHOM COEAMHEHUH PE3UCTOpPA, KaTyLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mogens TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MalbIX KOJeOaHHUH rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnmenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCIENOBATENBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKMpPOMAZHUMHbBIE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HUuTtepdepentus u niudpaxius MeXaHUIeCKUX BOJIH.

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

DNEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS M3IY4YEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)KE€HUE, MPEIOMIICHUE, MOIspu3alus, TuQpaKuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOWIEH CPEJIbI.

TexHU4ecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEUYHBIX U MPOAOIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmoienue oTpaskeHus: U MpeIoMIICHUS] MEXaHUUECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJIeOaHMIA.

Hccnenosanue CBOWCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpa)k€HHUe,
npesioMJIeHUE, MoJspu3auus, Audpakuns, nHTephepeHIIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoimHENHOE pacHpoOCTpaHEHUE CBETa B



ogHopoaHou cpexe. JIyu ceera. ToueyHbld ICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuit B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOFOTHBIN MTOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa IOJIHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBeta. CinoxHbIi coctaB Oesoro cBeta. LIBer.

CoOuparormie ¥ pacceuBaroniue JUH3BL. ToHKas mmH3a. DOKycHOE
pPacCTOSIHUE W ONTHYECKas Cujla TOHKOM JuH3bl. IlocTpoeHue wm3o00pakeHuil B
coOuparommx U paccenBaroliux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBeEJIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBas ontuka. Wutepdepenuuss cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuust cBera. JudpakuuonHas pemeéTka. YcIoBUE HaOIIOIEHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHuyeckue yCTpoOWCTBa M TMPAKTHUYECKOE MPUMEHEHWE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBIN amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OINTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJIAPOUL.

Jlemoncmpayuu

[IpsAMOTMHENHOE pPACIpPOCTPAHEHUE, OTPAXKEHHE M IPEIOMIIEHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHYyTpeHHEE OTpaxkeHrue. Mojiesb CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu Mukpockona, TeJIeCKona.

HabGmronenne natepdhepeHnm cBera.

Hab6mronenune nudpaxium ceera.

HabGmronenne nucnepcuu cBera.

[TosryueHue CrieKTpa ¢ MOMOIIBIO TTPU3MBI.

[Tonydyenue ciekTpa ¢ MOMOIIbIO JUGPAKIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHne nokazareiis NpesioMJIEHUs CTEKJIA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

HaOmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI crIelIHAJIBLHON TEOPUU OTHOCHTEIbHOCTH



['paHnibl  NPUMEHUMOCTH  KJIACCUYECKOU MEXaHUKH. [TocTynatsl
CIIEUAILHOW TEOPUU OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTH MOJIYJISl CKOPOCTH
CBETa B BAKyyMe€, IPUHLMI OTHOCUTEJIbHOCTH DWHILITEIHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpalleHUE
JUTAHBI.

DHEprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl C C-)HGpFPIefI H UMITYJIbCOM pCJ'ISITHBHCTCKOﬁ HJaCTHUIbI. SHCpI‘I/IH
ITIOKOA.

Paznea 7. KBanToBasi pusuka
Tema 1. dnemenmol K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu sHEpruu (OTOHA C €T0 YACTOTOM. DHEPTHS
U UMIyJbC (POTOHA.
OTtkpoiTue 1 ucciegopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI

dotoapdexra. YpaBuenue OiiHmTeiiHa s poTodPpdekra. «KpacHas rpaHuna»
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JIeGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®otorh(DHeKT Ha YCTaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -HacTHIL.
[Inanerapnas mozpens aroma. [loctynatel bopa. M3nmyueHne u moriiomeHue
(GOTOHOB MpU MEpexoje aToMa C OJHOIO YPOBHSI 3HEPIHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousiHOBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JyaIu3M.

CroHTaHHOE U BBIHYKICHHOE U3ITyUYCHHE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Omnpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGmronenue inHeHyaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.



Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HaOmronenue mmHE4aTOro crekTpa.

Tema 3. Amomnoe sa0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
paguoakTuBHOCTH.  OmbIiTel  Pesepdopma  mo  ompeneneHWIo  cocTaBa
paanoakTuBHOro wu3nydyeHus. CBoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BinsiHME paaOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsna sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbda-pacniaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacmaa. [amma-
U3IIydeHHE. 3aKOH PAaIMOAKTUBHOIO paclaja.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Snepnsbie peakunu. [lenenue u cuHTeE3 AIEP.

SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W HEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. DKOJIOTUYECKHUE ACTIEKTHI AIEPHON SHEPTETHUKHU.

OnemeHTapHbIe YaCTULbl. OTKPBITHE MO3UTPOHA.

MeTob1 HaOJIOIEHUS! M PErHCTPAIMK 3JIEMEHTAPHBIX YACTHII.

®dyHaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO PU3NUYECKON KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa M NPAKTHUECKOE NMPUMEHEHHUE: TO3UMETp, Kamepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

HccnenoBanre TpEKOB YacTUIL (110 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMUM U aCTPOPU3MKH

Otansl pa3BuThs actpoHomuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMHH.

Bupa 3BénHoro nHeba. Co3Be3ausi, spkue 3BE3MbI, IUIAHETHI, UX BHJIUMOE
JIBUKCHHUE.

ConHeyHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoyHI@ W 3BE3.
3BE31BI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpamMma «CIEKTpalbHBbIM KIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHLA U
3BE3/. DTanbl )KU3HU 3BE3]I.

Mineunsiii [Iyte — nama I'amaktuka. [lonoxenune w aBwxkeHue CoyHIA B
Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku U kBasapbl. YEpHBIE IBIPHI B SIpax
raJaKTHK.



Bcenennas. Pacmpenne Beenennoit. 3akon Xa00sa. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PeMKTOBOE M3TydEHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONpe/ieNIeHUs MOJIOKEHUSI HEeOECHBIX 00BbEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1ust CeBEpHOro MoyIapus U ipKUe 3BE3IbI.

HabGnronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maroniee MOBTOPEeHUE

Ponb Qu3uku W acTpOHOMHM B OSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POjb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MpEACTABICHUNM O (PU3NUECKON KapTUHE MHpPa, MECTO
bu3nUecKol KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJICTABJICHUMN O PUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢uznku 0a30Boro ypoBHsA B 11 Kiacce ocylmecTBIsieTCs C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3CH C KypcaMM MAaTE€MAaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meocnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAY4YHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumore3a, (unyueckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumIeHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
GbyHKIHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBI U HMX IMPOEKUHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK MOJ00US TPEYTrOJbHUKOB,
ompeiesIeHHE TIOMAIU TIIIOCKUX (GUryp u o0bEéMa Tel.

buonoeus: »nextpuueckue SBICHUS B JKHUBOW Mpupoje, KosieOaTeabHbIE
JBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOU MPUPOAE, NCUCTBUE
paJualiy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJI, KPUCTALIUYECKAS] CTPYKTYypa TBEPIBIX
TEJd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBIN
aHaJIN3.

l'eoepagusa: wmarHUTHBIE TIONMIOCA 3€MJIM, 3aJ€Kd MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJICKaA3aHUE 3eMIICTPSCCHUIA.

Texnonoeus: NHHUM DIEKTPONEpPEAAY, TEHEPATOP IEPEMEHHOIO TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHUOHHAs T€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, tenedoH, CBU-meub, MpOEKIIMOHHBIN ammapar, BOJIOKOHHAS ONTHKA,



COJIHCYHasA 6aTape;1.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nka» Ha YpPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIIETYIONMINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI
JIMYHOCTHBIE pe3yJIbTaThl OCBOEHUS Y4eOHOTO npeamera « PU3nKay» JTOJKHBI

OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCsl PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHUICKOTrO OOIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B MPOLIECCE PEeaIu3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMK 00YYAIOIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OPUHATUHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPATUYECKHUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO NIESITEIIBHOCTh B MHTEpPECAX TIPa)IaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHUE B3aUMOJEHCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOU JIESITETbHOCTH;

2) IaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpaKIaHCKOU WUJICHTUYHOCTH,
MaTpUOTU3MA;

[IECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUIECKOTO TTOBEICHHS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHWE K MUPY, BKIIFOUYAs ICTETUKY HAYYHOTO TBOPYECTBA,
NpUCYIIEro (PU3nYecKoi HayKe;



5) TpyA0BOr0o BOCIIHTAHUSI:

WHTEpPEC K Pa3IMYHBIM cdepaMm npodhecCHOoHANbHOU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTu
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rNYecKOTro BOCIIUTAHUS

c(OPMUPOBAHHOCTH HKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE TJI00ATBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJTAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpEeHUE ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaImpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHHUE IIEHHOCTH HAy4YHOU [EATEIbHOCTH, TOTOBHOCTH B IMPOIECCE
u3ydyeHus: (U3UKU  OCYIIECTBJISITH  MPOEKTHYID U HCCIEI0BATEIIbCKYIO
JEATEeIbHOCTh MHAUBUIYaJILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JEeATeIIbHOCTH, 3aJaBaThb MHapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYUST B  paccMaTpUBaEMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBHUE PE3yJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
Ba3oBbIe ucciaenoBarejbCcKHe 1eHCTBUA.
BJIQJIETh HAYYHOW TEPMHUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIAJIETh HaBbIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJ/IOB pelieHusi 3ajad (U3NUYECKOTO COJEpkKaHUsl, TPUMEHEHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMIOJYYEHUIO HOBOIO 3HAHUS, €ro
WHTEpHIpETallui, MPeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTYalMsIX, B TOM YHCIIE TIPU CO3/IaHUU YY€OHBIX MPOEKTOB B 00J1acTH (PU3UKH;

BBISIBIISATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI ISl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE€ pEUIeHMs 3aJauyd  pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaul B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT,

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

CTaBUTH NMPOOJIEMBI U 331a4H, TOIYCKAIOIIKE albTepHATUBHBIC PEILICHUSI.

Pa6ora ¢ unpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (U3NUECKOTO COAEPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (opm
IpECTaBICHNUS;

OLICHMBATh JI0CTOBEPHOCTh HHPOPMALIUK;

UCIIOJIB30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJOTMI B pElIEHUMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3al[MOHHBIX
3aady  C CcoOMofcHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pPecypcocOepeKeHMs, TMpaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B Pa3IUYHBIX (opMarax cC
y4€TOM Ha3zHayeHHsI THPOPMAIIUHU U LEIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBUS:
OCYUIECTBJISATH OOLIEHUE HA YPOKaxX (PU3UKHU U BO BHEYPOUHOU AESATEIBHOCTH;
pacro3HaBaThb MPEANOCBUIKM KOHQUIMKTHBIX CHUTyallud M cMsr4arb
KOH(JIUKTBI;



Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3bIKOBBIX CPE/ICTB;

MIOHMMATh U HMCHOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHAWBUIYAIBHOU
paboTHI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUJIEKTUBA;

NPUHAMATh 1M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIWHUPOBATh JACHUCTBUA MO €€ JOCTHXKEHHIO: COCTAaBJISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KauyeCTBO CBOEr0 BKJIAJa M KaXJOI0 yYaCTHUKA KOMAaHIBI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE NIPOEKTHI, OLECHHWBATh HWJEH C TO3WLUHUH HOBH3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHUE B Pa3IMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC ACHCTBHS
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS MPAKTUYECKON PabOThI ¢ YUETOM HMEIOIIMXCSA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILECHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO DJPYAHWIMH B 0O0JaCTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJa/J€Th HABBIKAMU  [O3HABATEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pELICHMS;



YMETb OLEHUBATH PHUCKM M CBOEBPEMEHHO IIPUHUMATh PELICHUS M0 HX
CHIKCHMUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E peE3yJbTaTOB
NEATEIbHOCTH;

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPH AHAINA3E pe3yJbTaTOB
NEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHOKH.

B mpouecce nOCTHMXKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS IMPOTIPAMMEBI
no (usMKe A7 YPOBHS CpelHero oOmero ooOpa3oBaHus y OOyYaromuxcs
COBEPLICHCTBYETCS HMOLMOHAIBHBIN UHTEIUICKT, IIPEAII0JIAraro Ui
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUSs, BKIIFOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE SMOLIMOHATILHOE
COCTOSIHUE, BUETh HANPABIECHUS PA3BUTHUS COOCTBEHHOW AMOIIMOHAIIBLHON CeEpHI,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBaHUsl, BKIIOYAIOLIEN0 CAMOKOHTPOJIb, YMEHHME NPUHUMAThH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
AMOIIMOHAJIEHBIM U3MEHEHHSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yClexy, ONTUMM3M, WHULIMATUBHOCTb, YMEHHUE ACHCTBOBATb MCXOIS U3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh SMOLIMOHATIBHOE COCTOSIHHE
JIpPYTUX, YYUTHIBaTh €ro IMpU OCYIIECTBICHUH OOLIEHUs, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTh BBICTPAaUBaTh OTHOIICHHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3periaTb KOH(PIUKTHI.

MNPEIMETHBIE PE3YJIBTATHI
K xonmy oOyudenuss B 10 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YJAIOITUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIBHOCTH JIFOJIEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEIICH:
MaTepualibHas TOYKa, MHEepIHAIbHAS CHCTEMa OTCUETa, aOCOIOTHO TBEPIOE TEIO,
WJICaJbHBIN a3, MOJEIU CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3aj1ay;

pacrio3HaBaTh (pU3HYECKUE SBICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOJMHAMUKHM:  PAaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JBIDKEHUE, CBOOOJHOE TMajJeHue TeJ, IABUKEHUE 10 OKPYKHOCTH, WHEPIHS,
B3auMojencTeie Ten, 1uddys3us, OpOyHOBCKOE IBIKEHHE, CTPOEHUE KU JIKOCTEN
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT TTPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBECHE, UCIAPEHHUE, KOHACHCALUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJIQYKHOCTh BO3/lyXa, MMOBBIIICHHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKIYy IapaMeTpaMu COCTOSIHMSA Ta3a B M30MPOlieccax,
AJIEKTpU3aIUs TeJl, B3aUMOJEHCTBUE 3aps/I0B;

ONMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpAMHATa, MyTh, MEpPEMENIEHUEe, CKOPOCTb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIBC TeJla, KUHETHYeCKasi PHEprusi, MOTCHIMATIbHAs YHEPTUs, MEeXaHUYecKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWUM MPABUIBHO TPaKTOBAThH
(GU3MYECKU CMBICT HMCIOJB3YyeMBIX BEIMYWH, WX OOO3HAYCHHWS W CIWHUIIHI,
HaXOJUTh (OPMYJIBI, CBSA3BIBAIONINE MAaHHYIO (M3UYECKYIO BEIMYHUHY C APYTHMHU
BEJTMYMHAMU;

ONKCHIBATh H3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEI M TEIJIOBBIC SIBICHHUS,
UCIIONIb3Yysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKas SHEPIHs XaOTHYECKOTO JIBIKCHUS MOJICKYJI, CpEIHEKBaApaTHIHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTta rasa,
KOO (PUIIMEHT TMOJE3HOTO JACUCTBUS TEIUIOBOTO JIBUTATENsl; TPH ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0o0O3HAUEHUsS W EAWHMIIBI, HAXOAUTh (OPMYJIBI, CBS3bIBAIOIINE JaHHYIO
(GU3UYECKYO BETMYUHY C IPYTUMH BEIIMUNHAM;

OIMCHIBATh M3YYCHHBIE ICKTPHUCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUSCKHEC
sBJIeHUsI (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AIEKTPUUECKUI 3apsi,
IEKTPUUECKOE TM0JIe, HAMPSKEHHOCTD TOJISA, MOTEHIMAN, PA3HOCTh MOTEHIIMAJIOB,
IpU ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMbBIX
BEJIMYMH, WX OOO3HAYCHMS W CIWHHMIIBI;, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIINC
JTAHHYI0 (U3UYECKYIO BEJIMYHUHY C APYTUMH BEJIMUYUHAMU,

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3YS (PU3MUECKHE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HetoToHA,
3aKOH COXpaHEHUsS MEXaHMYECKOW DHEPrHH, 3aKOH COXpPaHCHUS WMITYJIbCa,
NPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
0TCcuéTa, MOJIEKYISIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHUS BEIIEeCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEH KMHETUYECKOW DHEPTUU TETUIOBOTO JABMKEHUS MOJICKYJI C
aOCOJIFOTHOUM TeMmepaTypoH, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasiuyaTh CJIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BHIPAKECHHUE W YCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE TMPUHIMIBI JCHCTBUS MAalllMH, NOPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBIMIOJHATh AKCIEPUMEHTHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX W KOCBEHHBIX W3MEPEHHU, MPU 3TOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMNBIT H
(GbopMyIHpPOBATh BHIBOIHI,

OCYULIECTBJIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOHMpaTh ONTHUMANIBHBIN CIIOCOO M3MEPEHHS U HCIOIb30BaTh H3BECTHHIC
METO/IbI OLICHKHU MTOTPEIIHOCTEN N3MEPEHHU;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIWYUMHAMH  C
UCIIOJIb30BAaHUEM TNPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY,
(UKCUpPOBATh pe3yNbTaThl IMOJTYYEHHON 3aBUCHUMOCTH (PU3NYECKUX BEIUYHMH B
BUJIE TaOnMIl U rpauKoOB, AeJaTh BBIBOABI IO pe3yJibTaTaM HCCIIEA0BAHNUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH IPOBEJCHUM HCCIIEJOBAHUNA B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
JEATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIA0OPATOPHOIO
000opy10BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCIOJIB3YS (PU3HUECKHUE 3aKOHBI U MTPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUSA 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXoAUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PACUYEThl M OLICHUBATh PEaJIbHOCTD
MOJIy4YEeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;

penaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LEMOYKY PACCYXKACHUN C ONOPOM HAa H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznyeckue sBICHUS;

UCIIOJIb30BaTh  MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEJICTABJICHUS YICOHOW W HAYYHO-TIOMYJISIPHON MHGPOPMAIMH, TTOTYIYECHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOJIy4aeMyIo HH()OPMAILILIO;

PUBOAUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBACHEHHE MPOLECCOB OKPYXKAIOIIETO MHUpPAa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUTsl o0ecrieyeHus: 0€30MacHOCTH MpHU OOpaIlEHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 30POBbS U COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpele;

paboTaTh B TIpyNIl€ C BBIIOJHEHUEM PA3JIUYHBIX COLMUAJIBHBIX pOJEH,



IJIAaHUPOBaTh palbOTy TPYIIIbI, pPAIMOHAIBHO pacIHpenesaTh O0sS3aHHOCTH U
MJIAHUPOBATh JCATEILHOCTh B HECTAaHAAPTHBIX CUTYAIUSAX, aJeKBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIIEHUE paccMaTpPUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nKu B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHONW TEXHHKU H
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJOCTHOCTh M €IUHCTBO
buznyeCcKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS W3YUYECHHBIX (DU3UYECKUX MOJCNCH:
TOYEUHBIN 3JIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SCpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEIIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SBJICHUS (MPOLECCHI) U OOBSACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHKU: DJIEKTPUUYECKAs TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSl TOKA, B3aMMOJICHCTBUE
MarHuToB, OJJICKTPOMAarHUTHAas WHAYKIMS, JACHCTBHME MAarHUTHOIO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBWXKYIIUMCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS W
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPaXKEHHUE, MPETOMIICHUE,
uHTepdepeHnus, audpakuus W MOJAIpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaIMO0aKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOWCTBA BEIIECTBA (AJICKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTh  pPAa3IUYHBIX  Cpea) |
AJIEKTPOMATrHUTHBIE SIBJIICHUS (TIPOIIECCHI), MCHOJIBb3YS (DU3UUYECKHUE BEITUYUHBL:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIPSKEHUE, IICKTPUUECKOE
COTNPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUia, padoTa TOKa,
WHIYKIMS MarHUTHOTO TMOJs, cuia Awmrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KaTYILIKU, SHEPrus HJIEKTPUUYECKOTO0 M MArHUTHOTO MOJIeH, MEPUOJ M YacToTa
KoJeOaHuii B KoyieOaTeTbHOM KOHTYpe, 3apsj U CcWia TOKa B TPOIECcce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOsIHUE U
ONTUYECKasl CWJIa JIMH3bI, MPHU ONMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYCCKUI
CMBICIT HCIIOJIB3YEMBIX BEIIMYMH, WX OO0O3HAYCHUS W EIUHUIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;

OMHUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOIECCHI, HCIOIb3Ys
dbu3nyecKkre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acTOTa CBETA, SHEPTHsI U UMITYJILC (POTOHA, MEPUOJ TIOJTypaciaia, SHEPTHUs CBI3U



aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUH CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIUUCIISATH 3HAUeHNE (PU3UUYECKOM BEIMYNHBI;

aHAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SIBJICHUS, UCIONB3YS (PU3NUYECKUE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jlxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHAYKIUH, 3aKOH MPSMOJIMHEHHOTO PaclpOCTPAHEHHUSI CBETA, 3aKOHBI OTPasKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHA st PoTodddekTa,
3aKOH COXPAHEHUS SHEPTUH, 3aKOH COXpPAaHEHUS HMITYJbCa, 3aKOH COXpPaHCHHS
AJIEKTPUYECKOTO 3apsia, 3aKOH COXpaHEHHs MacCOBOIO 4YMcia, moctynatel bopa,
3aKOH paJMOAaKTUBHOTO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbI, OOJACTH)
PUMEHUMOCTH;

OIPEENATh HAIIPABJIEHUE BEKTOPA MHIYKIIMU MAarHUTHOTO MOJIs IPOBOJHUKA
C TOKOM, CHUJIbl AMIiepa u cuibl JIopeHua;

CTPOUTb U OIKUCHIBaTh H300pa)KEHUE, CO3JaBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJHATh OKCIEPUMEHTHI TI0 HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU W
IPOLECCOB C HCIOJIb30BAaHUEM MPSMBIX M KOCBEHHBIX W3MEpPEHUM: MpU 3TOM
dbopmynupoBath MpobiieMy/3aadyy M TUIOTE3y Y4EOHOTO HKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEMIOKEHHOTO O0OpYyIOBaHUS, MPOBOIUTH OIBIT H
bopMyIUpOBaThH BHIBOBI,

OCYIIIECTBIAThH MPSIMbIE U KOCBEHHBIE U3MEPEHUsT (PU3NUECKUX BEITUYHH, TPU
TOM BbIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEpPEHHUs U HCIOJIb30BaTh HW3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OpSIMBIX  M3MEPEHMIA: TpPU OSTOM KOHCTPYHMPOBATh YCTaHOBKY, (DPUKCHpOBAThH
pe3yabTaThl MOTYYEHHON 3aBHUCHUMOCTH (PM3MYECKUX BEJIMYMH B BHUJAE TaOIUIl U
rpauKoB, JAeaTh BBIBOJBI IO PE3yJIbTaTaM HCCIIEOBAHMUS;

co0ro1aTh mpaBuia 0€30MacHOro TpyJa MpH MPOBEICHUH UCCIIEJOBAaHUNA B
pamMKax y4eOHOTO DSKCIEpHMEHTa, Y4eOHO-MCCIEAOBATEIbCKOM W TPOEKTHOM
JESITEIIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOWCTB M JaOOPATOPHOTO
000pyI0BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHUEe 3aKOHBI U MIPUHIIMITEI, HA OCHOBE aHAJIN3a YCJIOBUSA 3a/1a4U
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOMMBbIE NIl €€ pelleHus, MPOBOJAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
MOJy4YEHHOTO 3HAUYCHHUS (PU3NUECKON BEIIMYUHBL



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHI C OMOpOM Ha HM3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnuecKkue SBICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  Y4eOHBIX  3aJa4  COBPEMEHHBIE
WH(OPMAITMOHHBIC TEXHOJIOTHH JJIS TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAITUN
U TIPEJICTABJICHUS YYEOHOW M HAy4YHO-TIOMYJISIPHON MHGPOPMAILIMH, MTOTYYECHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTYyYaeMyI0 HH(OPMAIIHIO;

OOBSCHATh TPHUHITUIBI JCHCTBUS MAaIH, NPUOOPOB M TEXHUYCCKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX 0€30MaCHOTO MCMOJIb30BAaHUS B MOBCEIHEBHOM
KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCITI0JIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOM >KHU3HU
Ui obecrieueHus: 0€30M1acHOCTU MPHU OOpalleHUH ¢ MpUOOpaMu U TEXHUUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHMYECKOIO
IIOBEJICHUS B OKPYKAIOILIEH CpeaE;

paboTarb B TpYIIE C BBIIOJHEHUEM pPAa3JIMYHBIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATh padOTy TPYNIbl, PAUUMOHAIBHO pacOpenessiTh OOSI3aHHOCTH U
IJIAHUPOBATh JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE pACCMAaTPUBAEMOM TIPOOIIEMBI.

TEMATHYECKOE IINTAHUPOBAHHUE

HasBanmue pasgesio Kou-Bo IIpakTHYecKkasi 4acTh

4acoB Kon-Bo | Ko | Koa-Bo | DiieKTpoHHBIE

KOHTPOJI | -BO | Jabopar | (uudposbie)
bHBIX npa | OpHBIX o0pa3oBaTe/bHbIC
pador KTH | pabort pecypcsbl

YecK
170.¢

pado

T

10 kiaace

1

Bbubnnoreka
®u3KKa U METO/IBI HAYYHOT O 5 ILHOK

MHO3HAHUSA https://m.edsoo.ru/7f4
1bf72

1 bubnnoreka
LHOK
https://m.edsoo.ru/7f4
1bf72

Kunematuka 5

- bubnuoreka
JnHamuka 7

[IOK



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

https://m.edsoo.ru/7f4
1bf72
5 1 bubnuoreka
3aKOHBI COXpPAHEHUS B 6 LIOK
MEXaHMKE https://m.edsoo.ru/7f4
1bf72
6 bubnuoreka
OCHOBBI MOJIEKYJISIPHO- 9 LHOK
KMHETUYECKOU TEOpUH https://m.edsoo0.ru/7f4
1bf72
7 1 bubnuoreka
OK
OCHOBBI TEPMOJUHAMUKHI 10 ﬁtps: 1im.edsoo.ru/ 764
1bf72
8 bubnuorexa
ArperaTHLIe COCTOSIHUSA 5 LHOK
BeliecTBa. Pa3oBble NEPEXOIbI https://m.edsoo.ru/7f4
1bf72
) bubnuorexa
LHOK
DIICKTpOCTATHKA 10 https://m.edsoo.ru/7f4
1bf72
10 I N 1 bubnuoreka
OCTOSIHHBIN
AJIeKTpUYeCcKuil TOK. TOKM B 12 LOK
https://m.edsoo.ru/7f4
Pa3JIMYHBIX Cpeaax 1bf72
11 [ToBTOpEHME 2 1
HUroro 68 4
11 kaace
1 OCHOBEI 13 1 https://m.edsoo.ru
SIIEKTPOJMHAMUKH [7f41c97¢
2 Kosebauus 1 BOJIHEL 17 1 https://m.edsoo.ru
[7f41c97¢
3 OnTHka 19 1 https://m.edsoo.ru
[7f41c97¢c
4 KBanroBas ¢usnka 19 1 https://m.edsoo0.ru
[7f41c97¢
HTroro 68 4 https://m.edsoo.ru
[7f41c97c



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

HUDPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
1. http://scool-collection.edu.ru - Equras komtekmus [ludpoBeix 00pa3oBaTebHBIX peCypcoB
2. https://resh.edu.ru/special-course/ - Poccuiickast 37€KTpOHHAs IIKOJIa

3. https://m.edso0.ru/7f416194 Bu6nuorexa IIOK

MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUME OBPA3OBATEJIBHOI'O
INPOLECCA YYEBHOEOBOPY/IOBAHUME

YueOHuku

MynbTUMeTUIHBINA TPOEKTOP, MHTEPAKTUBHAS JJOCKA, IEPCOHATIBHBIN KOMIBIOTEP DIEKTPOHHBIE TOCOOUS
OBOPYAOBAHMUE /UIAA NTIPOBEAEHUA ITPAKTHYECKHUX PABOT

Pabouas terpans


http://scool-collection.edu.ru/
https://resh.edu.ru/special-coursе/
https://m.edsoo.ru/7f416194
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