MUHUCTEPCTBO OBPASOBAHUA 1 HAYKU

JTOHELIKOM HAPOJTHOM PECITYBJIMKU

IroCyJAPCTBEHHOE BIOJ/UKETHOE OBIIIEOBPA3OBATEJIbBHOE YUPEXJIEHUE
«CPEHAA HIKOJIA «HEBCKAS» 'TOPOJACKOI'O OKPYT'A MAPUVYIIOJIb

PACCMOTPEHO
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€CTEeCTBEHHO-HAYYHOT O 1
MaTeEMAaTHYECKOIO ITUKJIa
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oT «22 » aBrycra 2024 r. Ne 1

JIOHELIKOM HAPOJIHOM PECITYBJIMKU

COT'JIACOBAHO YTBEPXIAIO
3amecturens qupekropa no YBP  Iupektop I'BOY «CII «HEBCKAS1»
Yroukun /.M. I.O. MAPUVIIOJIb» bonnapesa B.B.
oT «28» aBrycra 2024 r. npukas oT «30» aBrycrta 2024 r. Ne 146
ﬂOKYMEHTﬂOﬂHMCAH
BNEKTPOHHOWM NOAMUCHLIO
PABOYASA ITIPOT'PAMMA

CpeaHero ooImero oopa3oBaHus
no yueOHoMYy mnpeamMery «Dusnka»
(yrnyOneHHBIH ypOBEHbB)
st o0yuarormmxcst 10-11 kmaccoB

r.o. Mapuynosns 2024



HHOACHUTEJIBHAS 3AITMCKA

[Iporpamma no yuebHoMy npenmery «Pu3HKa» Ha YPOBHE CPEIHErO OOIIEro
o0Opa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUM M TpeOOBaHUN K pe3ylibTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, npeactraBieHHbix B OI'OC
COO, a Ttakxke c yuérom denepanbHONH pabodeil mporpaMMbl BOCIUTAHUS U
Konnenmuu mnpenoaaBanus ydeOHoro mpeamera «Pusnka» B 00pa3oBaTENbHBIX
Opra’u3anusax Poccutickon denepauuy, peAN3YIOIINX OCHOBHBIE
o0pa3oBarebHbIE MPOTPAMMBI.

- ®epnepanbHOro 3akona ot 29 nekadbps 2012 r. Ne 273-D3 «O06 obpazoBanuu

B Pocculickon @enepanumy;

— @enepanbHOrO rOCYAAPCTBEHHOTO 00Pa30BaTENbHOTO CTaHIAPTa CPETHETO
obmero oopazoBanus (yTB. mpukazom MunoopHayku Poccun ot 17 mast 2012 1. Ne
413) (manee — ®rOC COO);

— npuka3za Munnpocsemenus Poccunm ot 12 asrycra 2022 1. Ne 732 «O
BHECEHUU HW3MEHEHUW B (QenepanbHbli TOCYJIapCTBEHHBIM 00pa3oBaTeIbHBIM
CTaHJApT  CcpedHero  oOmero o0pa3oBaHusA,  YTBEPXKIEHHBIM  MpUKa30M
MunucrepcTBa 00pa3zoBanus U Hayku Poccuiickoit @enepanuuu ot 17 mas 2012 r.
Ne 413»);

—  DenepabHON  00pa30BaTEIbHOM  MPOTPAMMbl  CPEJHEr0  OOIIETo
oOpazoBanusi (yTB. nmpukazoM Munnpocsenienus Poccun ot 18 mas 2023 r. Ne
371) (manee — ®OII COO);

— @enepanibHOM paboueld MporpaMMbl CpPeAHEro OO0IIero oOpa3oBaHUs
yueOHoro npeamera «Puznkay (0a30BbIi U yriyon€HHbIM ypoBHU) (nanee — OPII
COO);

— npuka3za Munnpocsemenuss Poccun ot 21 ¢espans 2024 1. Ne 119 «O
BHECEHUM W3MEHEHHM B mnpuioxkeHus Ne 1 m Ne 2 k mpuxasy MuHHCTEpCTBa
npocBenienuss Poccuiickoit @eneparuu ot 21 centsiOps 2022 r. Ne 858 «O0
yIBEpXKIAeHUU  (deAepaTbHOrO0  NepeyHs  y4eOHHUKOB,  JOMYIIEHHBIX K
WCIIOJIb30BAHUIO MPU peaIu3aluy HMEIOIUX TOCYyJapCTBEHHYIO AKKpPEIUTALUIO
0o0pa30oBaTeIbHBIX MPOTPAMM HAYAJIBHOTO OOIIETr0, OCHOBHOTO OOIIETO, CPETHETO
oOmiero o0pa3oBaHMs OpraHU3aALUSIMH, OCYHIECTBISIIOUIUMU 00pPa30BaATEIbHYIO
NESATENbHOCTh U YCTAHOBJIEHHS IIPEIEIBHOTO CPOKA UCIOJIb30BAHUS HUCKIIFOUEHHBIX
y4€OHHUKOBY;

- VYyebHoro rJiaHa CPEIIHETO o01ero oOpa3oBaHUs
I'OCYJAPCTBEHHOI'O BIO/PKETHOI'O OBHIEOBPA3OBATEJIbBHOI'O
YUYPEXAEHWA «CPEJHAA HIKOJIA «HEBCKA» 'OPOACKOI'O OKPYT'A
MAPUYIIOJIby JOHELIKOM HAPOJHOW PECITYBJIMKU na 2024- 2025
y4eOHBI 107 (B COOTBETCTBUU C NpHUKazoM MunHucTepcTBa npocsemieaus PO or
18.05.2023 «O06 YTBEPKICHUU benepanbHOTO rOCyJ1lapCTBEHHOT O
00pa3oBaTeIbHOTO CTaHIapTa CPEAHEr0 0OIIETO 00Pa30BAHUS);



- YcraBsa IroCYaAAPCTBEHHOI'O BIOJIDKETHOI'O
OBIINEOBPA3OBATEJIBHOI'O YUPEXIEHUA «CPEJIHAA [IKOJIA
«HEBCKAS» I'OPOJICKOI'O OKPYT'A MAPUVYIIOJIby JIOHELIKOI
HAPOJIHOM PECITYBJIMKU (noBas pemakuus), yrB. Ilpukazom MuHHCTEpCTBa
oOpazoBanus u Hayku Jlonernkoit Hapomuoit Peciyomuku ot 21 uronst 2024 1. Neo
432.

[Tporpamma mo Qusmke onpenenser 0os3aTeIbHOE TPEIMETHOE COIep KaHNue,
YCTaHABJIMBACT PEKOMEHIYEMYIO MOCIEI0BATEIILHOCTh N3YyUEHUS TEM U Pa3/IesiOB
y4eOHOro TpeaMeTa ¢ y4€TOM MEKIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKA y4eOHOTO TIpOIlecca, BO3PACTHBIX OCOOCHHOCTEH  OO0ydJaroniuxcs.
[Iporpamma 1o ¢usnke MaéT MPENCTaBICHHE O MEJSIX, COACPNKAHWH, OOIIeH
CTpaTeruu OOy4YeHUs, BOCIHUTAHWS ¥ PA3BUTHUS OOYYArONIUXCS CpeICcTBaMU
ydebHoro npeamera «Pu3nka» Ha yriyOJIEHHOM ypOBHE.

N3ydenne kxypca QU3UMKH YriayOJEHHOTO YPOBHS MO3BOJISIET pPEaM30BaTh
3a7a4 MPOPEeCCHOHANBHON OpUEHTAINH, HAMpPaBICHO Ha CO3JaHUE YCIOBHUM Jis
NIPOSIBIICHHSI CBOMX HMHTEIUICKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH KaXKIbIM
oOy4Jaromumcsi, KOTOpble HEOOXOIMMBI JUIsl TPOAODKEHHS 00pa3oBaHUS B
OpraHu3anusix MnpodecCuOHATBLHOr0 O00pa3oBaHUs MO Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U WHKCHEPHBIM CHEIUATbHOCTSM.

B nporpamme 1o Qu3uMKe ONpenensoTCcsS IUIAHUPYEMbIE pPe3ylbTaThl
OCBOCHHS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: TUIYHOCTHBIE,
MeTanpeaMeTHbIe, TMpeaMeTHble (Ha  yriyon€éHHoM — ypoBHe). HayuHo-
METOJOJIOTUYECKOM OCHOBOM JUisl pa3pabOTKU TpeOOBaHUM K JIMYHOCTHBIM,
METANpeIMETHBIM U TMPEAMETHBIM pe3yJbTaTaM OOy4YaloIMUXCsS, OCBOWBIIHNX
nporpaMMy 1m0 (U3MKE Ha YypOBHE CpeIHEero oO0mero oOpa3oBaHus Ha
yrayOn€HHOM YpPOBHE, SIBISIETCSI CHCTEMHO-/IEATEIILHOCTHBIN TTOIXO.

[Tporpamma o ¢pu3MKe BKIIIOYALT:

IUTAHUPYEMbIC pe3yJbTaThl OCBOCHHSI Kypca (U3MKH Ha YriyOnEéHHOM
YpPOBHE, B TOM UYHKCJIE MPEIMETHBIC PE3yIbTaThI M0 TOAaM 00yJICHUS;

coJiepskanne yueOHoro npeamera «dusuka» no rogam oOydeHus.

[Iporpamma 1o Qu3Mke HMeeT NPUMEPHBIM XapakTep U MOXKET OBITh
UCIOJIb30BaHa YYUTENSIMU (DU3UKHU JUIsI COCTABICHUSI CBOMX PA0OUUX TPOrPaMM.

[Iporpamma 1o pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTEICH U
MPENOCTABISAET BO3MOXKHOCTH JUIsl pealu3alyyd Pa3jIudHbIX METOJUYECKHX
MOJIXOJIOB K TpENnojaBaHui0 (U3MKU Ha YIIyOJIEHHOM YpOBHE NPHU YCIOBHUH
COXpaHEeHUs 00A3aTeNIbHON YaCTH COJEPKaHUsI Kypca.



dusnuka Kak Hayka O HaumOoJiee OOIIMX 3aKOHAX MPHUPOJbI, BBICTYyMAs B
KauecTBE y4eOHOro ImpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJAaJ B CHCTEMY
3HaHMI 00 okpyxkaromem Mupe. IIKoabHBIN Kypc GU3HKH — CUCTEMOOOPA3yIOIIHIA
JUTSI €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (DU3UYECKHE 3aKOHBI
JeXaT B OCHOBE MPOILIECCOB M SIBJIICHUM, HM3ydaeMbIX XUMHEH, OHOJOTHEH,
dbuzmueckoir reorpadueit u  actpoHomuer. Mcmonp3oBaHHWE UM aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUN ONpEAeNUo Xapakrep U OypHOE pa3BUTHE
pazHOOOpa3HbIX TEXHOJIOTMM B cdepe DSHEPreTHUKHU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TMOJIyYeHHUsI HOBBIX MaTEpHaOB C 3aJaHHbIMH CBOMCTBaMu. M3ydenue
(GU3MKM BHOCUT OCHOBHOM BKjIaag B (OPMUPOBAHHUE €CTECTBEHHO-HAyYHOU
KapTUHBI MHUpa obOydaromierocs, B (GopMHUpPOBAaHUE YMEHUN TPUMEHATh HAYIHBIN
METO/1 TO3HAHUS NP BHITIOJHEHUU UMH YUE€OHBIX UCCIIEIOBAHUM.

B ocHOBY kypca (pu3uku Ha ypoBHE CpeHEro oo1iero oopazoBaHus MOJI0KEH
pSiI Uael, KOTOpPbIe MOYXKHO PacCMaTPUBATh KaK MIPUHIUIIBI €0 MOCTPOCHUSI.

Hoea uenocmmnocmu. B COOTBETCTBUH C HEM KypC SIBISIETCS JIOTUYECKH
3aBEpIIEHHBIM, OH COACP)KUT MaTepuai U3 BCEX pa3ziesioB (PU3UKH, BKIIIOUAET KaK
BOMPOCHI KIIACCHUECKOU, TaK U COBPEMEHHOU (PU3UKH.

Hoen cenmepanuzayuu. B COOTBETCTBUU C HEW Marepuayl Kypca (HU3UKU
00beIUHEH BOKpPYr (usnueckux Teopuil. Beaymmm B Kypce sBIsSETCS
dbopMUpoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€puU, BEIIECTBE U
noJe.

Hoea zymanumapuszayuu. EE peanuzanus mpeanosaracT HCMHOJb30BaHUE
T'YMaHUTApHOTO TOTEHIHala (PU3NYECKON HAyKH, OCMBICICHHE CBS3U PA3BUTHUSA
¢u3uku ¢ pa3BuTMEM OOIIECTBA, a TaKXKE C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U YKOJIOTHUYECKUMU TIPOOIEMaMH.

Hoea npuknaonon nanpasinennocmu. Kypc pusznku yriy0ia€HHOTO YPOBHS
IpPEANOJaracT 3HAaKOMCTBO C IITUPOKUM KPYrOM TEXHHUYECKHUX U TEXHOJIOTMYECKUX
IIPUJIOKEHUM M3Y4YEHHBIX TEOPUM M 3aKOHOB. IIpm 3TOM paccMarpuBaroTcs Ha
ypOBHE OOIIMX MPEACTABICHUN U COBPEMEHHbIE TEXHUYECKHE YCTPOICTBa, U
TE€XHOJIOTHH.

Hoea 3konocuzayuu peanuszyercs TMOCPEACTBOM BBEICHHUS DJIEMEHTOB
COJICpP)KaHMsI, TOCBSIIEHHBIX HKOJIOTMYECKUM MpobOjieMaM COBPEMEHHOCTH,

KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHHWKH M TEXHOJOTHH, a Takke OOCYKICHHUS
po0JIeM paIrMOHAIBHOTO MIPUPOIONIOIB30BAHUS M IKOJIOTUYECKON 6€30MacHOCTH.
OcBoeHue coaepkaHus MPOrpaMmbl 1Mo (U3UKE JTOKHO OBITh IOCTPOEHO Ha
MPUHITUIIAX CHCTEMHO-IEITeIbHOCTHOTO TIoaxoa. [ pusukn peanu3aius 3Tux
MPUHITMIIOB 0a3UpyeTCs Ha UCTIONIb30BAHUM CAMOCTOSTEILHOTO DKCIIEPUMEHTA KaK
MOCTOSIHHO JielcTBYrOIIero ¢aktopa ydeOHoro mpoiecca. s yriyOoia€HHOTO
YPOBHS — O3TO CHCTEMa CaMOCTOSITEIbHOTO YYEHHUYECKOTO0 JKCIEPUMEHTA,
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BKJIIOYAIOIIETO (DPOHTANbHBIE YYEHUYECKHUE OMbITHI MPU HM3YYEHHH HOBOTO
Marepuana, J1abopaTopHbie pabOThl U pabOTHI MpakThuKyma. [Ipu 3TOM BO3MOXKHBI
IBa crocoba peanuzanuu (U3MYECKOro TMpakTUKyma. B mepBom ciydae
MPAKTUKYM MpoBojauTcs 6o B koHie 10 u 11 kmaccoB, mubo mocie mepBoro u
BTOPOTrO TOJYTrOAMM B KaXJOM U3 3THUX KiaccoB. Brtopoil cmoco6 — 310
UHTErpanus padoT TpakTUKyMa B CHCTEMY Ja0OpaTOpHBIX paboT, KOTOphIE
MPOBOJIATCS B Tpoliecce u3ydeHus paszzaena (temsl). Ilpu sTom mom paboramu
NPaKTUKyMa TIOHUMAETCSl CaMOCTOSTEIbHOE HCCIe0OBaHNE, KOTOPOE MPOBOAUTCS
0 PYKOBOJICTBY CBEPHYTOTr0, 000OIIEHHOTO BUAa 0€3 MOIaroBOi WHCTPYKITHH.

B nporpamme mo (Qu3umke cucTeMa YYEHHUYECKOTO OKCIIEPHMEHTA,
7a00paToOpHBIX pabOT M MPaKTUKyMa MpPEJCTaBlieHa €IWHBIM TepedHeM. Brioop
TEMATUKHU IS 3TUX BUJOB YUEHHUUECKUX MPAKTUUYECKUX PAOOT OCYIIECTBISIETCS
y4aCTHUKaMU 00pa30BaTebHOIO MPOoLecca UCXOs U3 OCOOCHHOCTEN TOYPOYHOTrO
IUTAHUPOBAHUS W OCHalleHus kabunera ¢usuku. [Ipu 3TOM oObOecmeuuBaeTcs
OBJIaJICHHE OOYyYalOIMMUCS YMEHHUSIMU TMPOBOJUTH MPSAMbIE U KOCBEHHBIC
W3MEPEHHUsI, UCCIECTOBAHMS 3aBUCUMOCTEH (U3NYECKUX BEIUYMH U TMOCTAHOBKY
OTIBITOB MO MPOBEPKE MPEJIOKEHHBIX TUTIOTES.

Bonbiioe BHUMaHUE yAENSETCS PEHICHUI0 PAcYETHBIX W KaYECTBEHHBIX
3amad. [lpu 3TOoM st pacuéTHBIX 3a7a4 MPUOPUTETOM SIBISIFOTCS 33/Ja4d C SIBHO
3aJlaHHON M HESIBHO 3aJlaHHOW (PM3MUECKOW MOJIEIbIO, MO3BOJIAIONINE MTPUMEHSTh
M3yUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjieia Kypca, Tak |
UHTErpUpys NMPUMEHEHNE 3HaHUM U3 Pa3HbIX pa3fenoB. [[J1s KauecTBEHHBIX 3a7a4
IPUOPUTETOM SIBIISIIOTCSL  3alaHUSl HA OOBSICHEHUE/TIpeiCKa3aHue MPOTEKaHUS
(¢U3NYECKUX SIBICHUN M TPOIIECCOB B OKPYIKAIOUIEH XKU3HU, TpeOyromue BrIOOpa
dbuznuecKkor MOACIH SISl CUTYaIluU TTPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TtpeboBanusimu DPI'OC COO k marepuasbHO-
TEXHHYECKOMY OOECIeueHNI0 y4eOHOro mporiecca Kype (GU3MKA YriyOJIEHHOTO
YPOBHS Ha YPOBHE CPEIHEro 00I1Iero 00pa3oBaHus JOJKEH U3y4aThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kaOunere (U3MKM JOMKHO OBITH HEOOXOIUMOE
nabopaTopHOE€ OOOpYIOBaHHME [JIs1 BBIMOJIHEHHS YKa3aHHBIX B MpOrpaMme IIO0
bu3rMKe YYEeHHMYECKUX OIBITOB, Ja0OpaTOpHBIX pabOT W paboOT MpaKkTHUKyMma, a
TaKXe JIEMOHCTPAIIMOHHOE 000PYA0BaHNUE.

JleMoHCTpallnOHHOE  000pynoBaHUE (OPMUPYETCS B COOTBETCTBUU C
OPUHLKIIOM MHUHUMAJIbHOM JIOCTATOUHOCTHM U  00ECIEYMBAET IOCTAHOBKY
MEPEUHCICHHBIX B MporpaMMe 1O (U3MKE KIIOYEBBIX JEMOHCTpalUUi i
UCCIIEOBAaHUS  W3y4aeMbIX SIBIEHMA M  IPOLECCOB, HSMIUPHUYECKUX U
(yHIaMEHTANIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.



JlabopaTopHOoe O00OpyIOBaHUE Ui YYECHUYECKHX MPAKTUYECKUX pPadoT
dopMupyeTcsi B BHIIE TEMaTHUYECKHX KOMIUIEKTOB M 00ECIEYMBAeTCs B pacuére
OJHOTO KOMIUIEKTa Ha JAByX OOydJaomuxcs. TemMaTHuecKue KOMILJICKTHI
n1abopaTopHOro 0O0OpYIOBaHUS JOJDKHBI OBITh IMOCTPOEHBI HA KOMILJIEKCHOM
UCTIOJh30BAaHUH aHAJOTOBBIX U IH(POBBIX MPHUOOPOB, a TaKKE KOMIIBIOTEPHBIX
U3MEPUTEIHHBIX CUCTEM B BUE HU(PPOBBIX TaOOPATOPUIA.

OCHOBHBIMM ULEISIMU U3Y4YeHHUS (PU3UMKH B 0OILIEM OOpa30BaHUM SIBISIOTCSA:

dopMupoBaHUE WHTEpEca W CTPEMJICHUS OOYJAIOIIUXCS K HaydHOMY
U3YUYEHUIO TPUPOIBL, Ppa3BUTHE MX HHTEJIEKTYaJbHBIX M  TBOPUYECKUX
CIIOCOOHOCTEN;

pa3BUTHE MPEICTaBICHUM O HAydYHOM METOZE MO3HaHWs W (OpPMHpPOBAHUE
HCCIIEZIOBATEIbCKOTO OTHOLIEHUS K OKPY)KAIOIIKUM SIBJICHUSIM;

(opMHUpPOBaHUE HAYYHOTO MHUPOBO33PEHUSI KaK Pe3yibTaTa MU3yuyEHUs OCHOB
CTPOEHHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

(opMUpOBaHUE YMEHUN OOBACHATD SIBJICHUS C HCIOJIb30BAaHUEM (DPU3MUECKUX
3HAaHUU U HAYYHBIX JOKA3aTENbCTB;

(dopMUpOBaHUE TPEACTABICHUN O poMu (U3MKU IS Pa3BUTUA APYTrUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE npeACTaBICHUM 0 BO3MOYKHBIX cepax Oynyieit
OpoEeCCUOHANBHON JESTEIbHOCTH, CBSA3aHHBIX C (DU3UKOW, IOATOTOBKA K
JanbHEHIIIeMy OOy4EHHIO B 9TOM HaIpaBJICHUH.

JlocTmkeHne 3TUX 1enel o0ecrnedunBaeTcs pelIieHrueM CIEAYIONINX 3a7ad B
npoliecce U3ydeHus Kypca (PU3uKy Ha YPOBHE CPEAHEro o0IIero oopa3oBaHMs:

IpUOOPETEHUE CUCTEMBI 3HAHUN 00 OOIMMX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX,  TEOpUsX,  BKJIIOYas  MEXaHUKY,  MOJEKYISIpHYIO  (U3HKY,
ANEKTPONHAMUKY, KBAHTOBYIO (DU3HUKY U DJIEMEHTHI aCTPODHU3HKH;

(opMHUpOBaHUE YMEHUIN MPUMEHSATh TEOPETUUYECKUE 3HAHUS 11 OOBSICHEHUS
¢u3nyecKkux SBIECHUN B NPUPOJE U AJIA NPHUHATHS MPAKTUYECKUX PELICHUN B
[IOBCETHEBHOW YKU3HU;

OCBOEHHE CIIOCOOOB pEIICHUS Ppa3MUYHbIX 3a7ad C SBHO 3aJaHHOMN
(¢u3nyeckol MOJENblO, 3a/ad, MOJPa3yMEBAIOIIMX CaMOCTOSITENBHOE CO3JaHHe
¢u3nyeckol MoOJENM, aJeKBATHOM YCJIOBMSM 3aJayd, B TOM YHCIE 3ajad
WHKXEHEPHOTO XapaKTepa,

NOHUMaHuEe (U3UYECKUX OCHOB M TIPUHIIUIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTHYECKHUX MPOLECCOB, NX BIMSHUS HA OKPYKAIOIIYIO CPENY;

OBJIQJICHUE METOJAaMH CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS W TPOBEICHUS
dbuznuecknx HOKCIEPUMEHTOB, aHaJM3a W HUHTEpHpeTanuu  WHOOpMAINH,
ONPEIETEHUS] JOCTOBEPHOCTH MTOIYYEHHOIO PE3yJIbTaTa;

CO3[JaHUE YCJIOBUU U1 PA3BUTUS YMEHUU NPOEKTHO-UCCIIEIOBATEIBCKOM,
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TBOPYECKOU JEATEIbHOCTH;

pa3BuUTHE UHTEpEca K chepam NpoPecCUuOHANTBHON JESITEIbHOCTH, CBA3aHHOU
¢ (PUBHKO.

B coorBerctBun ¢ TtpeboBanusimu DPI'OC COO yrinyOnEéHHBIA YPOBEHD
u3ydeHus: ydyeOHoro mnpeamera «@Pu3nWKay Ha YpPOBHE CpEIHEro OOIIEero
oOpa3oBaHusl BBIOMpaeTCsl OOYYAIONIUMUCS, T[JIAHUPYIOIMMU TPOJIOJDKEHUE
00pa30BaHUs M0 CHEIUATBHOCTAM (PHU3UKO-TEXHUYECKOTO TPOPHII.

Ha u3yuenue ¢uszuku (yrinyOonEHHbIA ypOBEHb) Ha YPOBHE CpPEIHEr0 OOIIETo
oOpa3zoBanus orBoauTcs 340 wacos: B 10 kmacce — 170 gacoB (5 yacoB B HENEIO),
B 11 xyacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennmaraemeiii B mporpamMme 1o (U3MKE TEpPeueHb JaOOpaTOPHBIX W
NPAKTUYECKUX pabOT SBISETCI PEKOMEHIOBAaHHBIM, YUMUTENb JElaeT BbIOOP
IPOBEJEHUSI JIA0OPAaTOPHBIX PA0OT M ONBITOB C YYE€TOM HMHAMBUAYATbHBIX
0c00eHHOCTEH 00YyJarOIINUXCS.



COJEP)KXAHUE OBYUYEHUA
10 KVIACC

Pa3znen 1. Hayunblii MeT0/1 MO3HAHUSI PUPOIBI.

®uznka — QpyHaaMeHTalIbHasg Hayka o npupoje. HaydHbslil MeTO/ MO3HAaHUS U
METO/Ibl UCCIIEIOBAaHUS (PU3NUECKUX SIBICHUIA.

DKCHepuMEHT U TEeopHsl B Ipolecce Mo3HaHus npupoabl. Habmonenue u
AKCIIEPUMEHT B (PU3HUKeE.

CnocoObl u3MepeHusi (U3MYECKUX BEIMYMH (AHAJOTOBbIE U LHU(PPOBBIE
U3MEpUTEIbHbIE TPUOOPHI, KOMIIBIOTEPHBIE TaTYMKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuil  (u3MYecKUX BeaMUMH  (aOcomtoTHas W
OTHOCHUTEJIbHAs).

MonenupoBanre (GU3NYECKUX SIBICHUM M MPOLECCOB (MaTepHualibHas TOUYKa,
aOCOJIIOTHO TBEPIOE TENO, HAealbHasl >KUJIKOCTb, WACATbHBIM Tra3, TOUYEUYHBIN
3apsan). ['unore3a. @u3nyeckuil 3aKOH, TpaHULbI €ro npuMeHuMocTd. dusnyeckas
TEOpHS.

Ponb u Mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHON HAy4YHOH KapTHUHBI
MHpa, B IPAKTUYECKOU 1€ATETLHOCTH JIFOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPaKmuKym.

W3MmepeHue cuiibl TOKAa W HANpSOKEHUS B LIEMH MOCTOSIHHOTO TOKa MpH
MIOMOIIIM aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LHM(poBOi J1aboparopuein no ¢usuke. [Ipumepsl n3mMepeHus
(u3nYecKuX BEIMUUH MPU MOMOILY KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe ABrKeHUE. OTHOCHTEIBHOCTh MEXAHWYECKOIO JBHKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3aja4l MEXaHUKH.

Pannyc-BekTop MaTepuanbHOM TOYKHM, €r0 IPOEKIHM Ha OCU CHCTEMBI
KoopauHat. Tpaekropus.

[lepemelienne, CKOpOCTh (CpedHssi CKOPOCTb, MIHOBEHHasi CKOPOCTh) M
YCKOPEHHE MAaTEpHUAIbHOM TOYKH, MX IMPOCKLIUHM HAa OCH CUCTEMBI KOOpPAMHAT.
CroxeHue nepeMenieHuii U CII0KEHUE CKOPOCTEM.

PaBHOMEpPHOE M paBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE. 3AaBUCUMOCTD
KOOpAMHAT, CKOPOCTH, YCKOPEHHSI U IyTH MAaTepUaIbHOW TOUYKU OT BPEMEHU U HX
rpaduku.



CBoOonHOe majeHue. YckopeHue CBOOOMHOrO majaeHus. JIBuxkeHue Tena,
OpOIIEHHOTO TOJl YIJOM K TOPU30HTY. 3aBUCUMOCTH KOOPJMHAT, CKOPOCTH H
YCKOPEHUS MaTepUaIbHOW TOYKHU OT BPEMEHU U UX TpauKu.

KpuBonuueitHoe  nBuxkeHue. JIBW)KEHHE  MaTEpUAIbHOM  TOYKH IO
OKPY>KHOCTH. YTJIOBasi W JUHEWHas ckopocTh. Ilepmom u yvactora obOpalieHusl.
LenTpocTpemuTenbHoe (HOPMaIbHOE), KacaTeIbHOE (TAHTEHIIMAIBLHOE) U TIOJIHOE
YCKOPEHUE MATepUAIIbHOW TOYKH.

TexHuyeckue YCTpOMCTBA M TEXHOJOIMYECKUE IIPOLECCHI: CIIUIAOMETD,
JNBIKCHUE CHApSJOB, IEMHbIC, MLIECTEpEHYAThIE U PEMEHHBIE Mepeayu,
CKOPOCTHBIE JTU(THI.

Jemoncmpayuu.

Mogenb cuCTEMBI OTCUETA, WIUTFOCTpAIUsl KUHEMATHUYECKUX XapaKTePUCTUK
JBUYKECHHS.

Crioco0Obl Uccne10BaHuUs ABHKEHUI.

Nnnroctpanus npeieapHOro nepexona U n3MepeHue MrHOBEHHON CKOPOCTH.

[IpeoOpa3zoBaHue IBUKEHUIN C UCIIOJIB30BAHUEM MEXAHU3MOB.

[TaneHue Ten B BO3AYyXE U B Pa3peKEHHOM IIPOCTPAHCTBE.

HabGmonenue aBuxkeHusi Tena, OPOIIEHHOTO IOJ YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

HamnpaBnenue ckopocTu npu ABUKEHUH MO OKPYKHOCTH.

[IpeoOpazoBaHue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHEeHME TIyTEW, TPACKTOPUH, CKOPOCTEN ABHKEHHUS OJIHOTO U TOTO XK€
TeJa B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopmusvie padomeul, npakmuxym.

N3yyeHre HEpaBHOMEPHOTO JABUKEHUS C LIEIbIO ONPEACICHUS MTHOBEHHOM
CKOPOCTH.

N3mepenue yckopeHus: pu NPSIMOJIMHEMHOM PaBHOYCKOPEHHOM JIBUKECHUH
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHHM IIPU PAaBHOYCKOPEHHOM
JBUYKECHUMU.

N3mepenue YCKOPEHUS CBOOOJHOrO  MaJeHHUs (pekoMeHI0BaHO
UCITIO0JIb30BaHME ITU(POBOI 1abopaTopun).

N3yuenne paBueHus Tena, OpollleHHOro ropusoHTanbHo. [IpoBepka
TUIIOTE3bl O TPSMOM NPONMOPUUOHATIBLHONM 3aBUCUMOCTH MEKIY JallbHOCTHIO
MOJETA ¥ HAYAIbHOM CKOPOCTBIO TEJNA.

W3ydyeHue nBUKEHUSA Tejla MO OKPYXHOCTH C IMOCTOSHHOW MO MOIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH TNEpHOJia OOpallleHHs] KOHUYECKOT0 MasTHHKA
OT €ro MapaMmeTPOB.



Tema 2. /lunamuxa.

[IepBeiii 3akoH HproroHa. HHepumanbHble cucteMsl orcuéra. [IpuHnun
oTHocuTenbHOCTU ["anmunes. HemnepuuanbHble cUCTEMBI OTCUETA (OMpENEIICHUE,
IPUMEDHI).

Macca tena. Cuna. [IpuHImMn cyneprnosunny CHilL.

Bropoii 3akon HproToHa U151 MaTEPUAIIBHOW TOUYKH.

Tperuii 3akoH Hpr0TOHA 1151 MaTepUaIbHBIX TOUEK.

3aKOH BCEMHUPHOTO TATOTEHHS. OKBHUBAJICHTHOCTb TPABUTALMOHHOM H
VHEPTHOW MaCCBI.

Cuna TspkecTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOIO TMAaJeHUSI OT BBICOTHI
HAJl TOBEPXHOCTBHIO IUIAHETHI M OT reorpaguyeckoil MUPOTHL. JIBMKeHHe
HEOECHBIX TeJl U UX CNyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuyeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Tenma, ABWXKYyIIErocs ¢
YCKOPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuila TpEHHSI CKOJBXKEHUS U CHJIAa TPEHUS
nokost. Koapduuuent tpenus. Cuna CONpPOTUBICHUS TPHU IBUKEHUU Teila B
KUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTHA OTHOCUTEIIBHOTO IBUKEHUS.

Hasnenue. ['mapocratnueckoe nasnenue. Cuia Apxumena.

TexXHUYEeCKHE YCTPOWCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: ITOAIIMITHUKMY,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HabGmronenue nBrkeHus Tell B MHEPITUATBHBIX M HEMHEPIUATBLHBIX CHUCTEMaX
OTCYETA.

[IpuHIUIT OTHOCUTEILHOCTH.

Kayenne nByxX HWIMHAPOB WIIM IIAPOB PA3HOM MAacCChl C OAWHAKOBBIM
YCKOPEHUEM OTHOCUTEIBbHO HEMHEPLUHUAIBHOW CUCTEMBI OTCUETA.

CpaBHEHME  pPABHOACWCTBYIOIIEHM  NPWIOKEHHBIX K TEIy CHI  C
IIPOU3BEICHUEM MACChI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIBHON CUCTEME OTCYETA.

PaBeHCTBO cuJ1, BO3HUKAIOIIKUX B PE3YJIbTATE B3aUMOAECHCTBUS TEN.

N3mepenne Macc o B3auMOICHCTBHIO.

HesecomocTs.

Bec tena npu ycKOpEeHHOM MOIBEME U ITaJICHUM.

eHnTpoOexHbIE MEXAHU3MBI.

CpaBHeHUE CUI TPEHHS TOKOSI, KAUEHUS U CKOJIb)KECHHS.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomot, nPAKmMuUKym.

N3mepenue paBHOACHCTBYIONICH CUIT TIPU JIBIXKEHUH OpyCKa MO HaKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rUMoOTE3bl O HE3AaBUCUMOCTH BPEMEHHU JBHKEHHsI Opycka IO
HAKJIOHHOM IIJIOCKOCTH Ha 3aJaHHOE PACCTOSTHUE OT €r0 MaCChI.
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HccaenoBanne 3aBUCMMOCTH CHJI YIPYT'OCTH, BO3HHUKAIONIUX B MPYKUHE U
PE3UHOBOM 00pas3Iie, OT ux AchopMaliuu.

N3ydenune nBUKEHUST CUCTEMBI TEJl, CBI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
JIErKUHA OJIOK.

N3mepenue kodduiinernTa TpeHUsl MO BEJIMYUHE YriIoBOro kosdduiuenta
3aBucUMOCTH Frp(N).

HccnenoBanue neuxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH € EPEMEHHBIM
K03 (OULIMEHTOM TPEHHUS.

N3yyeHne nBUKEHUA IPpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpAoe Teno. llocTymarenbHoe M BpallaTeNbHOE ABM)KEHUE
TBEPAOro Tena. MOMEHT CHJIbI OTHOCUTEIBHO OCH BpauieHus. Ilnedo cuisbl
CrnoxxeHue cui, NPUIIOKEHHBIX K TBEPIOMY Telly. LIeHTp TskecTu Tena.

Y ciioBus paBHOBECUS TBEPAOTO TENA.

VY cToliunBoe, HEYCTOWUYMBOE, 0€3pa3InIHOE PAaBHOBECHE.

TexHuyeckne yCTpOWCTBA M TEXHOJOIMYECKHE IPOLIECCHl: KPOHIITEHH,
CTPOUTEIIbHBIA KpPaH, PEIIETYATHIE KOHCTPYKIIMH.

Jlemoncmpayuu.

Y ciioBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, npaKmuKym.

UccnenoBanue ycinoBUKA paBHOBECUS TBEPAOrO TeEla, HMEIOLIETO OCh
BpAaILCHNU.

KoncTpynpoBaHue KpOHIITEWHOB U PACUET CHII YIIPYTOCTH.

N3yyeHne ycTOMYMBOCTH TBEPAOTO TENA, UMEIOIIETO IUIOMIAAb ONOPHI.

Tema 4. 3akonbl coxpanenus 6 mexanuke.

NMnynec MarepraibHOM TOYKH, CUCTEMBI MATEPUANIBHBIX TOUEK. LleHTp Mace
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBMKEHUM LIEHTPa Macc.

NMiynbce cuitel 1 ”3BMEHEHHE UMITYJIbCA TEIa.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MoMeHT nMIynbca MaTrepualbHOM TOUYKHU. lIpencraBinenue o coxpaHeHUn
MOMEHTA UMITYJIbCA B HEHTPAJIbHBIX MOJAX.

PaGora cunbl Ha MalloM M Ha KOHEYHOM mnepemelieHuu. ['papuyeckoe
MIpe/ICTaBJICEHUE PaOOThI CUJIBI.

MOIHOCTB CHUIIBI.
Kunernueckass sHeprusi mMaTrepuaibHOM TOUku. Teopema 00 M3MEHEHHUH
KMHETUYECKOW YHEPIUU MATEPUAIILHON TOUKH.
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[loTeHIIMaIBHBIE W HENOTCHIUAIbHbIE CHIbl. [loTeHIManbHas »HEPrus.
[ToreHuumanbHas SHEPrust ynpyro nehopMHpoBaHHOM NpykuHbl. [loTeHnumanbHas
SHEprusa Tejaa B OJHOPOJIHOM TIpaBUTAUMOHHOM mnoje. [loTeHiumanbHas 3HEprus
TeJla B IPAaBUTAI[MOHHOM I10JI€ OAHOPOJHOIO IIapa (BHYTPH M BHE uapa). Bropas
KOCMUYECKast CKOPOCTh. TpeThsi KOCMUUYECKasi CKOPOCTb.

CBsi3p pabOThl HEMOTEHIUAIbHBIX CHJI C HM3MEHEHHEM MEXaHHYeCKOi
SHEPrUU CUCTEMBI TeJl. 3AKOH COXPAaHEHUS MEXaHUYECKON SHEPIUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUSL.

YpaBHeHue bepHyumM il UACATbHOM MKUAKOCTH KaK CIEACTBHUE 3aKOHA
COXPaHEHUSI MEXaHUYECKOW SHEPIHH.

TexHuyeckne ycTpoWCTBa M TEXHOJIOIMYECKHUE ITPOLIECCHI: IBUIKEHHUE PAKET,
BOJIOMET, KOMEp, MNPYXKUHHBIA MHUCTONET, TUPOCKOMN, (UTYpHOE KaTaHHE Ha
KOHBKaX.

Jlemoncmpayuu.

3aKOH COXpaHEHUSI UMITYJbCa.

PeaxtnBHOE nBMXEHNE.

N3mepeHne MOIHOCTH CHJIB.

W3MeHeHue SHeprum Tefa npy COBEPLICHUH PabOTHI.

B3anMHbIe npeBpaleHns KNHETUYECKOM M MOTEHIMAIBHOW dHEPrUM IPU
JEHUCTBUU HA TEJIO CWJIBI TSHKECTH M CHJIBI YIPYTOCTH.

CoxpaHeHure SHepruu Ipu CBOOOTHOM MaJCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomul, npaKmuKym.

N3mepenne uMitynbca Teia no TOpMO3HOMY MYTH.

N3mepenue cuibl TATH, CKOPOCTH MOJEIH SJIEKTPOMOOWISI U MOIIHOCTH
CHUJIBI TSTH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TeJla C UMITYJIbCOM CHJIBI.

HccnenoBanue coxpaHeHUs UMITYJbCa [IPU YIIPYrOM B3aUMOJEICTBUU.

N3mepenne KNHETHYECKOW YHEPTUM TeA 110 TOPMO3HOMY ITYTH.

CpaBHEHME U3MEHEHHUS TOTEHLUUAIBHON HEPTUU NIPYKUHBI C paOOTON CHIIBI
TPEHHSL.

Omnpenenenue pabOThl CHIIBI TPEHUS NpPU JBHKEHUM Tejla IO HAKJIOHHOM
IUIOCKOCTH.

Pa3znen 3. Mosiekyasipaasi pu3nMKa M TEPMOTUHAMHUKA.

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOT Meopul.

OCHOBHbIE MOJIOXKEHUS MOJIEKYJsIpHO-KuHeTHueckoi teopun (MKT), wux
onbiITHOe obOocHOoBaHue. Jluddysus. bpoyHoBckoe nBHKeHHE. XapakTep
JBVKEHUS M B3aMMOJCHCTBHSA 4YacTHIl BelecTBAa. Mopelu CTPOEHMs TIa30B,
KUIKOCTEH M TBEPHABIX TEN U OOBSICHEHUE CBOMCTB BEIIECTBA HAa OCHOBE 3TUX

12



monened. Macca u pasmepsl MoJekyn (atomoB). KomudecTBo BemiecTBa.
[TocTostnHas ABoranapo.

TenoBoe paBHOBecue. Temmeparypa u cnocoObl e€ u3Mepenus. I[llkana
temnepatryp Llenbcust.

Mojens uaeanbHOTO ra3a B MOJEKYJIIPHO-KUHETUYECKON TEOPUM: YaCTHUIIbI
rasza JIBMXKYTCS XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Kaneipona. AOcomoTHas
temrneparypa (mkaita temneparyp KensBunHa). 3akoH [lanpToHa. M3omporiecchl B
U7CaIbHOM Ta3e C TOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ paduueckoe
IpeJICTaBJIEHUE U30IPOLIECCOB: U30TEPMa, U30X0pa, h300apa.

CBa3p  MEXIy JaBJI€HUEM W CpeAHEd KUHETUYECKOW DHEprueu
MOCTYNATEIbHOTO TEMJIOBOTO JIBUKEHUS MOJEKYJ HJICAIbHOrO raza (OCHOBHOE
ypaBHEHHE MOJIEKYISIPHO-KUHETUYECKOW TEOPUH UJI€aTIbHOTO rasa).

CBs13b a0COJIIOTHOM TeMIEPATYPhl TEPMOJIUHAMUYECKOU CUCTEMBI CO CpeHEN
KMHETUYECKOW SHEPrUeH MOCTYMATENbHOIO TEMIOBOTO ABUKEHHUS €€ YaCTHlL.

TexHU4eCcKne YCTPOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: TEPMOMETD,
OapoMeTp, oJIydeHHEe HaHOMaTEPHUaoB.

Jlemoncmpayuu.

Mojenu ABUXKEHNUSI YaCTHULL BEILIECTBA.

Mopens GpOyHOBCKOTO JABHKCHHUSI.

Buneoponuk ¢ 3anuceio peaibHOro OpPOYHOBCKOTO IBHYKCHHUS.

Hudbdy3ust :xuakocTen.

Mogens oneita lTepHa.

[IputsxeHue MoneKy.

Mojenu KpuCcTaluIM4eCKuX pPemETOK.

HabGmronenue u riccneqoBaHme U30MpoIECCOB.

Yuenuueckuit 3xcnepumenm, nadopamopnuvie padomul, npaKMUKyMm.

UccnenoBanne mnpomecca yCTAaHOBJIEHUS TEIUIOBONO PABHOBECUSA IIpU
TETJIO00MEHE MEXY FOpsuei M XOJIOIHON BOJOM.

N3yyenue wu3oTepMUUECKOro Ipoiecca (PEeKOMEHIOBAHO MCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yuyeHne n30XopHOro mpoiecca.

N3ydyenue n3o0apHOro npoiecca.

[IpoBepka ypaBHEHUS COCTOSHUSL.

Tema 2. Tepmoounamuka. Tennosvie mauwiunul.

Tepmonunamuyeckas (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUM IS
TEPMOJUHAMHUYECKOW CUCTEMBbI. BHElIHNE U BHyTpeHHUE napamerpsol. [lapameTpsl
TEPMOJUHAMHUYECKON CUCTEMBI KaK CPEIHUE 3HAYCHMS BEJIIMYMH, ONMHUCBHIBAIOIINX
€€ COCTOSIHME HA MUKPOCKOITMYECKOM YPOBHE.
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HyneBoe Hawano TtepmonuHamuku. (CamMonpou3BOJNbHAS — peJlaKCcalus
TEPMOJANHAMUYECKON CUCTEMBI K TETNIOBOMY PaBHOBECHIO.

Mopens wHa€anbHOrO ra3a B TEPMOJMHAMUKE — CHCTEMa YpaBHEHUM:
ypaBHeHHEe MenpaeneeBa—KianeiipoHa U BbIpaK€HUE IS BHYTPEHHEH SHEPIUM.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJEIM: HU3Kas KOHIEHTpAIUsl YaCTHll, BHICOKHE
TeMneparyphl. BeipakeHue 1isi BHyTpeHHEH SHEPruu OJHOATOMHOTO UCaIbHOTO
rasa.

KBasucratuueckue u HECTaTUYECKHUE MPOIIECCHI.

DnemeHTapHas pabora B TepMoAMHaMuKe. Beruncienue pabotsl 1o rpaduky
mporecca Ha pV-auarpaMmme.

Temonepenaya  kKak  cnocod  WM3MEHEHUSI  BHYTPEHHEH  DHEpPruu
TEPMOJMHAMHUYECKOW  CHUCTEMBI  0e3  coBepmieHuss pabotel.  KouBekius,
TEIJIONPOBOJHOCTD, U3TyYEHUE.

KomuuectBo Temnorel. Tenno€MKOCTh Tena. YAelbHass ©  MOJIIPHAS
TEINIOEMKOCTH BEIIECTBA. YpaBHeHME Mariepa. YenbHas TeEIIoTa CropaHus
ToruiMBa. Pacy€r KkoimMyecTBa TeIIOTH Tpu Temjonepenaye. [lonstue o0
aauabaTHOM ITpoliecce.

IlepBblii 3akOH TepMOAMHAMHUKU. BHyTpeHHsis dHeprud. KonudecTtBo
TEIJIOTBI W paboTa Kak  Mepbl  M3MEHEHHS  BHYTPEHHEH  DHEpruu
TEPMOJAMHAMUYECKON CUCTEMBI.

Bropoli 3ak0OH TEpMOAWHAMUKH JJIsI PABHOBECHBIX IIPOLIECCOB: YEPE3
3aJJaHHOE PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKOH CHCTEMBI MPOXOIUT
eAMHCTBEHHAs afguadbara. AOCOIIOTHAS TeMIeparypa.

Bropoli 3ak0OH TEepMOJMHAMHMKH JJIsI HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXKHO IepeIaTh TEIJIOTY OT 00Jiee XOJIOIHOro Tena K 6ojiee HarpeToMy 0e3
komrmeHcanuu (Knaysuyc). HeobpatuMocTs TprpOIHBIX TIPOIECCOB.

[Tpunnune! aeicTBus TemnoBbix MamuH. KITJI.

Maxkcumanbnoe 3nauenue KII/. Hukin Kapno.

DKOJIOTUYECKHE ACTIEKThl UCIOJIb30BAHUS TEIUJIOBBIX ABUratesnei. TemnoBoe
3arpsi3HEHUE OKPYKAIOILIEH CPE/IbI.

TexHUYeCKHe YCTPONUCTBA W TEXHOJOTMYECKUE MPOLECChl: XOJOIWIbHUK,
KOHIUIIMOHEp, U3CJIbHBIA M KapOIOpaTOpHBIN JIBUraTenlu, IMapoBas TypOuHa,
MOJIy4YEHUE CBEPXHU3KUX TEeMIepaTyp, YTHWIM3alMs «TEIUIOBBIX» OTXOJO0B C
MCITIOJIb30BAaHUEM TEILJIOBOTO HACOCA, YTUIM3alUsl OMOOPraHMYEeCKOro TOIUIUBA JJIs
BBIPA0OTKU «TETIOBOI» U 3JIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue teMnepatrypsl Npy aauadaTUYeCKOM pacIiupeHuH.

Bo3nymHoe orauso.

CpaBHEHME yIEIIbHBIX TETNIOEMKOCTEHN BEIIECTB.
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CniocoObl U3MEHEHUsI BHYTPEHHEN YHEPTUU.

HccnenoBanue aquabaTHOTO mporecca.

KomnproTepHbie MOIEH TETUIOBBIX JIBUTATEIICH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomel, npaKmuKym.

N3mepenune ynenpHON TEMI0EMKOCTH.

HccnenoBanue mpoiiecca OCTbIBAHUS BELIECTBA.

Hccnenosanue annadbaTHOro mpolecca.

N3yyeHne B3aUMOCBSI3M DHEPrUM MEXMOJICKYJSIPHOTO B3aUMOJCHCTBUS U
TEMIEPATYPhI KUTICHUS dKUJIKOCTEH.

Tema 3. Azpecamnuie cocmoanusa eeuiecmea. Dazosvie nepexoowl.

[TapooOpa3oBanue u KoHAeHcanus. McnmapeHue u KumneHue. Y enbHas
TEIJI0Ta MapooOpa3oBaHMUSI.

Hacplmiennble W HeHachbllleHHblE mnapbl. KaudecTBeHHas 3aBUCUMOCTh
IJIOTHOCTU W JABJEHUS HACBIIICHHOTO Mapa OT TeMIIepaTypbl, UX HE3aBUCUMOCTh
0T 00bEMa HACBIILIEHHOTO TMapa. 3aBUCUMOCTb TEMIIEPATypbl KUTICHUSI OT J1aBJICHUS
B KUJIKOCTH.

Braxuocth Bo3yxa. AOCOMIOTHAA U OTHOCUTEIbHAS BIAKHOCTb.

TsEpnoe teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
KpuctaiioB. [lnaBieHue W KpucCTaUIM3alMs. Y AedbHAas TEIIOTa IJIaBJICHUS.
CyOmmmarnusi.

Hedopmanuu tBEpAOTO Tena. Pactsxenue u cxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux aegopmaruii.

TemoBoe pacmupeHue KUIKOCTEH U TBEPABIX Te, 00bEMHOE M JIMHEHHOE
pacuimperHue. AHrapMOHU3M TEIJIOBBIX KOJICOAaHUM YacTHIl BEIIECTBA KaKk MPUYMHA
TEIJIOBOTO PACIIMPEHUs TeJ (Ha Ka4eCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEeprun B (pa3oBbIX MEPEX0ax.

VYpaBHeHUE TEIIOBOro OanaHca.

[ToBepxHocTHOEe HaTspKeHHE. Kod(pPuImeHT MOBEpXHOCTHOTO HATSKEHUSI.
Kanumnspusle siBiienus. J[aBneHue noa UCKPUBIEHHON MOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlamnaca.

TexHHU4ecKne yCTpOWCTBA W TEXHOJIOTMYECKHE TIPOLIECCHI:  KUIKHUE
KpUCTAJUIbl, COBPEMEHHBIE MaTEPHUAIIBI.

Jlemoncmpayuu.

TernoBoe pacmivpeHue.

CBolicTBa HaCBIIIEHHBIX NTAPOB.

Kunenue. Kunenue npu noHM>KEHHOM J1aBJICHUH.

N3mepenue cuibl MOBEPXHOCTHOT'O HATSIAKEHUS.

OnBITHI C MBUIBHBIMU TIJIEHKAMMU.

CwmaunBaHue.
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Kanumispuele siBreHus.

Mopenu HeHbIOTOHOBCKOM KUJKOCTH.

Cnoco0b1 U3MepeHusl BIaXKHOCTH.

HccnenoBanne HarpeBaHUs U IUIABICHUS KPUCTAJUIMYECKOT O BELIECTBA.

Buasl nedopmanuii.

Hab6monenne manpix gedgopMariuii.

Yuenuueckuit sxkcnepumenm, nabopamopmnsie padomot, npaKmuKym.

N3yyeHne 3akOHOMEPHOCTEN UCTIAPEHNUS JKUIKOCTEM.

N3smepenne yaenbHON TEIUIOTHI IUIABICHUS JIbAA.

N3ydeHne cBOMCTB HACBIIICHHBIX TIapPOB.

N3mepenne aOCONIOTHOM BIAXXKHOCTHM BO3/yXa M OLIEHKAa MAacChl MapoB B
ITIOMEILECHUHU.

N3mepenue kod¢ppuiinenTa HoBEpXHOCTHOTO HATSKEHUS.

N3mepenne moayns FOHra.

Uccnenosanue 3aBucumoctu  Jedopmaliid  pe3ruHoBOro obpasua oT
IPUIOKEHHON K HEMY CHJIBL.

Pa3znen 4. JiekTponnHaMHuKaA.

Tema 1. dnekmpuueckoe none.

OnexTpuzanus Tea U €€ NPOSBICHUs. OJIEKTpUYecKHil 3apsna. [IBa Buaa
JNEKTPUUECKUX 3apsAdoB. [IpOBOAHMKM, HOHMAJIEKTPUKH W IOJYIPOBOJHUKH.
DOneMeHTapHbIll JJEKTPUUECKUI 3apsii. 3aKOH COXPAaHEHHUs dJIEKTPUYECKOTO
3apsja.

B3aumoneiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH KysoHa.

DiekTprueckoe noje. Ero geicTBre Ha SJIEKTPUUECKUE 3apsibl.

Hanpsok€anocts  anexktpuueckoro  moinst.  [IpoOGubii  3apsn.  Jluaum
HANPsLKEHHOCTH AJIEKTPpUUYECKOro 1mojst. OHOPOJHOE AJIEKTPUUYECKOE MOJIE.

[ToTeHUHATBHOCTh 3JIEKTPOCTATUYECKOrO Mojs. Pa3HOCTh MOTEHIMATIOB H
HanpspbkeHue. lloreHnumanbHas SHeprus 3apsaa B JJIEKTPOCTATUYECKOM  IOJIE.
[ToreHunan 3neKTpocTaTHYecKoro nojs. CBA3b HANPSKEHHOCTH TOJI U PA3HOCTU
MOTEHIMAIOB JUISI 3JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOIO, TakK M
HEOJIHOPOIHOTO).

[IpyHIMD CynIepnO3UIMU IEKTPUIECKHUX OJIEH.

ITone Toueunoro 3apsna. Ilome paBHOMepHO 3apsbkeHHOU cdepol. [lone
pPaBHOMEPHO 3apsDKEHHOro 1o o0béMy miapa. [lone paBHOMEpHO 3apsKEHHOM
OECKOHEYHOM IUIOCKOCTH. KapTuHbl JMHUI HanpsyKEHHOCTH JTHX TOJEH U
AKBUITOTEHIHAIBHBIX TOBEPXHOCTEM.

[IpoBOAHMKH B 3JIEKTPOCTATUYECKOM MOJIE. Y CIIOBHE PABHOBECUS 3aPSAIOB.

JIPnekTpuku B DJIEKTPOCTATUYECKOM  IIOJIE. Jlnanexrprueckas
IIPOHMUIIAEMOCTH BEILIECTBA.
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Konnencarop. DneKTpOEMKOCTh KOHJIEHCATOPA. DIEKTPOEMKOCTh IIJIOCKOTO
KOH/JICHCATOpA.

[TapannensHOE coequHeHNne KOHAEHCATOPOB. [locaenoBaTenbHOE COETMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHJAEHCATOpa.

JIBrKeHME 3apsyKEHHOM YaCTULBI B OJJHOPOJIHOM 3JIEKTPUYECKOM IIOJIE.

TexHuueckrne YCTpPOMCTBA U TEXHOJOTMYECKUE IMPOLECCHI: SIJIEKTPOCKOIL,
AJICKTPOMETP, JJIEKTpOCTaTHUYECKas 3alluTa, 3a3eMJICHUE DJIEKTPOIPUOOPOB,
KOHJIEHCATOphI, TeHepaTtop Ban ae ['paada.

Hemoncmpayuu.

Y CTpOUCTBO M NPUHIUII AEUCTBHUS DJIEKTPOMETPA.

DIIEKTPUUECKOE T0JI€ 3aPSIAKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IUIACTHH.

Mopensb anekTpocTaruueckoro reneparopa (Ban ne ['paada).

[IpoBOAHUKH B AIEKTPUYECKOM MOJIE.

DIIEKTpOCTaTHYECKas 3aIlUTA.

Y CTpOKCTBO U ACUCTBUE KOHJIEHCATOPA ITOCTOSSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIOCKOTO KOHAEHcAaTopa OT IUIOMIaad
IJIACTHH, PACCTOSTHUS MEXAY HUMHU U JUAJIEKTPUUYECKOW MPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOro MOJIs 3apsyKEHHOT0 KOHAEHCATOPA.

3apsiika U pa3psiika KOHIAEHCcaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomul, npaKmuKym.

OueHka cui B3auMOJICHCTBUS 3aPSKEHHBIX TEJL.

HabGnronenue npeBpaliieHust SJHEPTUHU 3aps>KEHHOTO KOHJIEHCATOPa B YHEPTHUIO
W3JIYYEHHS CBETOAMOIA.

M3yuenune npoTekaHus TOKA B LIEMH, COAEPKAIIEH KOHAECHCATOP.

Pacnipenenenue Pa3HOCTH MTOTEHIIMAJIOB (HampsiKEeHUs ) pu
MOCJIEA0BATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue pa3psaia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. IlocmosanHbll I1eKMPUUECKUIL MOK.

Cuina Toka. [ToCTOSTHHBIN TOK.

VYcnoBust CyIIECTBOBAHUSI MOCTOSIHHOTO 3JIEKTPUYECKOr0 TOKa. VICTOYHHKHU
toka. Hanpsokenune U n O/1C €.

3akoH OMa Ji71s1 y4acTKa LEIH.

DIIEKTPUUECKOE COITPOTHUBIICHUE. 3aBUCHUMOCTD COIPOTHUBIICHUS
OJIHOPOJAHOI'0 MPOBOJIHMKA OT €ro JJWHbI W IUIOIIAAM MONEPEYHOTO CEUYECHHS.
Y nenpHOe COMPOTUBJIEHHUE BEIIECTRA.

[TocnenoBarenbHOE, MapaLIENbHOE, CMEIIAHHOE COCIMHEHHUE MPOBOHHUKOB.
Pacuér pa3zBeTBia¢HHBIX dnekTpuyeckux 1eneil. [Ipasuna Kupxroda.
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Pabota snexTpudeckoro Toka. 3akoH [xoymns—Jlena.

MOIIHOCTh 3JEKTPUYECKOrO TOKA. TeroBas MOIIHOCTb, BbIAEISEMas Ha
pe3ncCTOpE.

OJIC u BHYTpEHHEE CONPOTHUBJICHUE HMCTOYHMKA TOKa. 3akoH Oma s
MOJIHOM  (3aMKHYTOM) SJIEKTpUUECKOM 1lenu. MOIHOCTh HMCTOYHHMKA TOKA.
Koportkoe 3ambikanue.

Konnencatop B 11e1u MoCcTOSTHHOTO TOKA.

TexHHUYecKue YCTpPOWCTBA UM TEXHOJOTMYECKUE TIPOLECCHl: aMIepMeETp,
BOJITMETP, PEOCTAT, CYETYUK FJICKTPUUECKON SHEPTHHU.

Hemoncmpayuu.

N3mepenue cuiibl TOKa U HAPsHKEHUSL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HaIpPSHKEHHS JJIA PE3UCTOPa,
JaMIIbl HAKAJIMBAHUS U CBETOIMO/A.

3aBUCUMOCTh CONPOTUBJICHUS HWIMHAPUYECKUX MPOBOAHUKOB OT JJIUHBI,
IJIOLIAU TTONIEPEYHOT0 CEYEHUS U MaTEpHaIa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHHUS TIPU MTOCTOSIHHOM
HaIpsHKEHUU.

[Ipsimoe uzmepenue IIC. KopoTkoe 3aMbIKaHUE TAIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTHUBIICHUS.

CrniocoObl coeimHEHUsT UCTOYHUKOB TOKa, JJ]C OaTapeii.

HccnenoBanne pa3HOCTH MOTEHIIMATIOB MEXAY IMOJIFOCAMU MCTOYHUKA TOKa
OT CHWJIbI TOKA B LICTIH.

Yuenuueckuit sxkcnepumenm, nabopamopmnsie padomot, npaKmuKym.

HccnenoBanne cMENIaHHOTO COEAMHEHHUS PE3UCTOPOB.

N3mepenue yaenbsHOro COnpoTUBICHUS TPOBOJHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKAa OT HANPSHKEHUS U JIaMITbI
HaKaJINBaHUSI.

YBenuueHue npejena u3MepeHust amnepmeTrpa (BoJIbTMETPA).

N3mepenune D/1C 1 BHYTPEHHETO CONPOTUBIIEHUSI NCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctr D/IC ralbBaHUYECKOTO 3JIEMEHTA OT BPEMEHU
MIPU KOPOTKOM 3aMbIKAHUH.

HccnenoBanne pa3HOCTH MOTEHIIMATIOB MEXKAY IMOJIKOCAMU WCTOYHUKA TOKA
OT CHWJIbI TOKA B LICTIH.

HccnenoBanue 3aBUCHMOCTH MOJE3HOM MOITHOCTH UCTOYHUKA TOKA OT CHJIbI
TOKa.

Tema 3. Toxu 6 paznuunslx cpeoax.

DJIeKTpUYecKasi  MPOBOAMMOCTh  Pa3IUYHBIX  BEIIECTB.  DJEKTPOHHAS
MPOBOJIUMOCTh TBEPJIBIX METAIOB. 3aBUCUMOCThH COMPOTUBIICHUS METAJUIOB OT
TeMrneparypbl. CBEpXIIPOBOIUMOCTb.
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DIIEKTPUYECKUN TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBOAHUKH. CobcTBeHHas 151 IIPUMECHAs IIPOBOJAUMOCTD
MOJIypOBOAHUKOB. CBolicTBa p—N-niepexoja. [1oynpoBogHUKOBBIE TPHOOPBI.

DIIEKTPUYECKUA TOK B DJEKTPOJIHMTAX. DJIEKTPOJIUTHUUYECKAs JUCCOLMALIMS.
Dnektponns. 3akoHbl Papaaes I SIEKTPOIIU3a.

DJIEKTpUUYECKUM TOK B razax. CaMOCTOSITEIbHBIA W HECAMOCTOSTEIbHBIN
paspsa. PaznuyHbie TUIIBI CAMOCTOATENBHOTO paspsiaa. Monnus. [1nazma.

TexHuueckrne yCTpOMCTBA M MPAKTUUECKOE MNPUMEHEHHWE: Tra3opa3psiaHbIe
JaMIbl, DJIGKTPOHHO-Ty4YeBass TPyOKa, MOJYMPOBOAHUKOBBIE TMPUOOPHI: TUOI,
TPaH3UCTOpP, (POTOAMOJ, CBETOAMOMA, TallbBaHMKA, padUHUPOBAHUE MEJH,
BBITIJIABKA AJIFOMUHUS, DJIEKTPOHHASI MUKPOCKOIIHSL.

Jemoncmpayuu.

3aBUCHUMOCTb CONPOTUBJIEHUS METAILUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE IIEKTPOJIUTOB.

3akoHslI s5iekTponu3a dapazes.

NckpoBoii pa3psan v MpOBOAUMOCTB BO3yXa.

CpaBHEHME TPOBOIUMOCTH METAJUIOB M MOJYIIPOBOIHUKOB.

OnHOCTOPOHHSSI NPOBOJAUMOCTD JUO/A.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomot, nPAKmMuKym.

HaOmronenue anextponusa.

N3mepenue 3apsia OTHOBAJIEHTHOTO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHMBIICHHSI  TEPMOPE3UCTOPA  OT
TEeMIIEpaTyphbl.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH THOIA.

Du3nYecKUH NPAKTHKYM.

CriocoOb1 u3MepeHus (PU3NYECKUX BETUYUH C MCIOJIB30BAHUEM aHAJIOTOBBIX
U IUQPPOBBIX U3MEPUTENBbHBIX MPUOOPOB U KOMIMBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOITIOTHBIE ¥ OTHOCHTEJIbHBIC TIOTPEITHOCTH U3MEPEHUN (HU3UIECKUX BEIIMYMH.
OueHka rpaHul NOrPEeNIHOCTEM.

[IpoBeneHre  KOCBEHHBIX HM3MEPEHUM, MCCIEAOBAHUM  3aBUCUMOCTEU
bu3nUecKX BEIMYMH, TMPOBEpPKAa NPEIJIOKEHHBIX THMOTe3 (BbIOOpP W3 PadoT,
OMMCAaHHBIX B TEMAaTUYECKUX  pasaenax «YUYEHUYECKHH  JKCIIEPUMEHT,
1ab0opaToOpHbIC PA0OTHI, TPAKTUKYM) ).

MexnpeaMeTHbIe CBSI3H.

N3ydenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYILIECTBIACTCA C YUETOM COAEPKATEIBHBIX MEKIIPEIMETHBIX CBI3E€M C KypcaMu
MaTeMaTUKH, OMOJIOTHH, XUMHUHU, Teorpauu 1 TEXHOJIOTHH.

Mesicnpeomemmuovie nOHAMUSA, C6A3AHHbBIE C USYUEHUEM MEMOO08 HAYUHO20
nO3HaHUA: SIBICHWUE, HAyYHBIM (akT, Tumore3a, (u3mveckas BEIMYMHA, 3aKOH,
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Teopusi, HaOIIOJIEHHWEe, SKCIEPUMEHT, MOJICIMPOBAaHUE, MO/JIeb, H3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTENbHBIE TPUOOPHI, LIHUPPOBas TaOOpaTOPHSI.

Mamemamuxka: penieHUE CHCTEMbl YypaBHEHUH. JluHelHas QyHKUMS,
napaboiia, runepbona, ux rpagukud u cBorcta. Tpuronomerpudeckue QyHKIINM:
CHUHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPUUIECKOE TOXIECTRBO.
BekTopsl 1 BX TPOEKIIMK Ha OCH KOOPJWHAT, CII0OKEHUE BEKTOPOB.

Buonozusa: MexaHndeckoe ABWKCHHE B KUBOM mpupone, auddys3us, ocMoc,
TEMI000MEH JKHUBBIX OPraHW3MOB, TEIUIOBOE 3arpsA3HEHHE OKPYKAIOIICH CpEbl,
yTAJIM3ausl OMOOPraHUYECKOro TOIUIMBA JUIS BBIPAOOTKH  «TEIUIOBON» W
AJIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKCHUE W KaNMILISIPHBIC SIBIICHUS B IIPUPOJIC,
AJICKTPUYECKUE SIBJICHUSI B KUBOM TIPUPO/IC.

Xumus: NUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJEKYI,
MOJIb BEIECTBa, MOJSIpHas Macca, IOJydeHHEe HaHOMaTepHasioB, TEIJIOBBIE
CBOMCTBA TBEPMABIX TEI, KUJIKOCTEH W Ta30B, )KUIAKUE KPUCTAIUIBI, JIEKTPUICCKUC
CBOMCTBAa METAJIJIOB, JICKTPOIUTHYECKAS TUCCOLMAIINS, TallbBaHUKA, SJICKTPOHHAs
MHUKPOCKOTIHSI.

TI'eozpaghua: BnaxxHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETD.

Texnonozua: npeobpazoBaHue JIBUKEHUN C KCIIOIB30BAHUEM MEXaHU3MOB,
ya4€T CyXOrO U JKHAKOTO TPEHHUS B TEXHHUKE, CTaTHYECKHUE KOHCTPYKIIUU
(KpOHIITEIH, peméryaTbie KOHCTPYKIIMHU), MCIIOJIb30BAaHUE 3aKOHOB COXPaHEHUS
MEXaHWKA B TEXHUKE (THPOCKON, BOJOMET W APYTHE), ABUTATEIIb BHYTPEHHET O
Cropanwsi, mapoBas TypOWHA, OBITOBON XOJOMMIBLHUK, KOHAUITUOHEP, TEXHOJIOTHH
MOJIYYCHUSI COBPEMEHHBIX MaTepUajioB, B TOM UYHCIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTAaTUUYeCKasl 3allyTa, 3a3eMJICHHUE 3JIEKTPONpPUOOPOB,
ra30pa3psIHBIC JTAMIIBI, TTOJIYTIPOBOAHUKOBBIE IPUOOPHI, TAIbBAaHUKA.

11 KITACC

Pa3znea 4. JiiekTpoaMHAMHKA.

Tema 4. Maznummnoe noie.

B3aumonelicTBuEe TMOCTOSSHHBIX MArHUTOB U TMPOBOJHUKOB C TOKOM.
MaruutHoe mnone. Bektop MarHuTHOM WHAYKIMH. llpuHmun cynepnosunuun
MarHuTHBIX TTOJIeH. JIMHUY MarHUTHON WHTYKIIUU.

MaruutHoe 1osie MPOBOAHUKA C TOKOM (IIPSMOrO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna Ammnepa, €€ HalpaBJICHHE U MOIYJIb.

Cuna Jlopenna, e€ HanpaBieHUE U MOAYJb. JIBH)KEHUE 3apsSyKEHHOM YaCTUILIBI
B OJIHOPOJIHOM MarHuTHOM rose. Pabora cuiel Jlopenna.

MarnutHoe 1ose B BemecTBe. deppoMarHeTHKHU, Mapa- U JuaMarHeTUKH.
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Texnnueckue YCTpOﬁCTBa N TCXHOJOIMYCCKHUC IIPOHCCChI: IIPUMCHCHHC

ITOCTOSIHHBIX MAarHuTOB, AJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AJIEKTpOABUTATENb SIKOOU, YCKOPUTENIU SJIEMEHTAPHBIX YaCTHII.
Jlemoncmpayuu.

Kaptnna uHWA  MHAYKIWMKA ~ MAarHUTHOTO  MOJS  ITOJOCOBOTO M
MOJAKOBOOOPA3HOT0 MOCTOSTHHBIX MAarHUTOB.

Kaprrna nuHMi MarHuTHOW WHIYKIIMH MOJISI JJIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBIIEBOT'O MTPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmonerictBue AByX IPOBOAHUKOB C TOKOM.

Cuna Amrepa.

JevictBue cuibl JIopeHia Ha HOHBI AJIEKTPOJIUTA.

Habmronenue qeukeHus mydka 3J€KTPOHOB B MArHUTHOM TOJI€.

[TpuHIMIT JNEUCTBUS 3JIEKTPOU3MEPUTEIIBHOTO npuodopa
MarHuTOAIEKTPUUECKON CHCTEMBL.

Yuenuueckuit 3xcnepumenm, nadopamopnusie padomul, nPAKMUKYM.

NccnenqoBanne MarHUTHOTO MOJISL TOCTOSIHHBIX MArHUTOB.

Hccnenosanue cBOWCTB (peppOMarHeTUKOB.

HccnenoBanue 1eMCTBUS MOCTOSHHOIO MAarHUTa Ha paMKy C TOKOM.

N3mepenue cuiel Amrepa.

N3yyeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CHJIBI TOKA.

OnpeneneHre MarHUTHOM MHAYKIIMYA HA OCHOBE U3MEPEHUS CUIIbI AMIIEpa.

Tema 5. dnekmpomazHumHan UHOYKUUAL.

SIBileHME 3NEKTPOMAarHUTHOM MHAYKUUU. [lOTOK BEKkTOpa MArHUTHOU
uHaykiuu. OJIC wHaykuuu. 3aKoH SJIEKTPOMArHMTHOW WHAyKIuu Papapes.
Buxpesoe anekrpuueckoe none. Toku Dyko.

OJIC uHAYKUUM B MPOBOJHUKE, JBUKYIIEMCS B OJHOPOAHOM MAarHUTHOM
ToJIe.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylika WHAYKTUBHOCTH B ILIENM ITOCTOSSHHOIO TOKA.
SABnenne camonnaykuuu. 3/1C caMOMHIYKINH.

DHeprus MarHUuTHOT'O TMOJISI KATYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckrne yYCTpOMCTBA M TEXHOJOTHMYECKUE MPOLECCHl: WHAYKIHUOHHAS
1I€Yb, COJICHOMU/I, 3alllUTa OT AJIEKTPU3ALNU TEN IPU JBUKECHUM B MAarHUTHOM I0JIE
3eMIH.

Hemoncmpayuu.

HabGmroienue saBieHus 2IeKTPOMarHUTHOW UHTYKIIHH.

HccnenoBanue 3aBucumoctn OJIC MHIOYKIMM OT CKOPOCTHM HW3MEHEHUS
MAarHUTHOI'O MOTOKA.
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[IpaBuiio Jlenna.

[lagenue mMarauTa B alIlOMUHUEBOM (MEHOM) TpyOe.

SIBrieHME CaMOMHYKIIUH.

UccnenoBanue 3aBucumoct J/JC caMOMHAYKIMHA OT CKOPOCTH M3MEHEHUS
CHUJIbI TOKA B L[ETIH.

Yuenuueckuit 3xcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

HccnenoBanue ABICHUS 3JIEKTPOMAarHUTHOW UHAYKIIUH.

OnpeneneHne MHAYKIMU BUXPEBOTO MArHUTHOTO TOJISL.

HccnenoBanue sBIICHUS CAMOUHIYKIIUU.

Coopka MojieNH AJIEKTPOMarHuTHOTO FeHepaTopa.

Pa3znen 5. Konne0anusi u BOJIHBI.

Tema 1. Mexanuueckue Ko1e0anus.

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

INapmonnyeckue konebanusi. KunemaTuueckoe M JMHAMHYECKOE OIKCAHUE.
DHepreTuuecKoe ONucaHue (3aKOH COXpPaHEHUsS MEXaHWYeCKOW sHepruu). BriBoj
JTUHAMUAYECKOTr0 OMUCaHUsl TAPMOHUYECKUX KOJIeOaHUN U3 UX DHEPreTHUYECKOro u
KUHEMAaTUYECKOrO OMUCAHUS.

AmMmuutyna u ¢aza koneOanuii. CBs3b aMIUUTYAbl KOJIEOAHUW HCXOHOM
BEJIMYUHBI C aMILTUTYIaMH KOJeOaHU €€ CKOPOCTH U YCKOPEHUS.

[lepuon u yacrora kosneOanuii. [lepron Manmbix CBOOOAHBIX KOJeOaHMI
MaTEeMaTU4YeCKOro MasTHUKa. llepuonm CBOOOMHBIX KOJEOAHUN MPYKUHHOTO
MasITHUKA.

[Tonsitue o 3aryxaronux kKonebanusx. BoinyxaeHHbie kKonebanus. Pe3onanc.
PezonancHas kpuBas. BimsHue 3aryxaHuss Ha BHUJ PE30HAHCHOW KPUBOM.
ABTOKOIE0aHUSI.

TexHuueckrne yCTpOMCTBAa U TEXHOJIOTHUYECKHUE MPOLECCHl: METPOHOM, 4Yachl,
Kayesu, My3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anuck KoJeOaTeIbHOTO ABUKEHHUS.

Habnronenune He3aBUCHMOCTH TIEPUOJIa MaJbIX KOJIeOaHUN Ipy3a Ha HUTU OT
AMIUIATY/BI.

Hccnenosanue 3aryxaronux KojaeOaHuil U 3aBUCUMOCTHU MEpH0Jia CBOOOTHBIX
KOJI€0aHUI OT CONMPOTUBIICHUS.

UccnenoBanme kosiebaHuii Tpy3a Ha MAaCCHUBHOM TIPY)KMHE C IIEJbIO
dbopMUpoBaHUs MPEACTABICHUN 00 UeaTbHON MO NPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS SHEPTUH MPHU KOJICOAHUSX TPy3a Ha TIPYKUHE.

HccnenoBanue BHIHYKIEHHBIX KOJICOaHUH.

Ha6mronenue pezonanca.

Yuenuueckuit 3xcnepumenm, nadopamopnuvie padomul, npaKmuKym.
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WN3mepenue nepuona CBOOOJHBIX KOJICOAHHM HUTSHOTO M MPYKMHHOTO
MasTHUKOB.

N3ydyeHue 3aKOHOB JABMXKEHUS TENa B X0J1€ KOJIeOaHU Ha yIIPyTrOM MOJBECE.

N3yuyeHne nBUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoGpazoBanue 3HEPrUuu B NPY>KMHHOM MAaSITHUKE.

Hccnenosanue yObIBaHUS aMILTUTYIbI 3aTyXAIOMUX KOJICOaHUH.

HccnenoBanue BHIHYKIEHHBIX KOJICOaHUH.

Tema 2. dnekmpomazHummuole KoaedAHUA.

Kone6arensubiit kKoHTYp. CBOOOJHBIC JJIECKTPOMAarHUTHBIC KoJieOaHUs B
ujeallbHOM KoJjiebaTenbHOM KOHType. @opmyna TomcoHa. CBsi3b aMIUIUTYIbI
3apsiia KOHACHCATOpa ¢ aMIUIUTY10M CHITBI TOKa B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHUs IHEPTHH B UACATHLHOM KOJIe0aTeIbHOM KOHTYPE.

3aTyxaroue AIEKTPOMArHUTHbIE Kos1e0aHusl. BrinyxneHHbIe
AJIEKTPOMArHUTHBIE KOJICOaHMUS.

[lepemennblii TOK. MOIIHOCTh MEPEMEHHOIO TOKAa. AMIUIMTYJHOE U
JCHCTBYIOIIIee 3HAYEHUE CUJIBI TOKA W HANpsHKEHUS MPH pa3iuyHou (dopme
3aBUCUMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CunycouJianbHbI TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp W KaTyllKa
VHJIYKTUBHOCTH B LENH CUHYCOWJAIBHOIO NEPEMEHHOIO TOKAa. Pe30HaHC TOKOB.
Pe3onanc HanpskeHUN.

Uneanbusiii  Tpanchopmatop. IlponsBoacTBo, mepegadya M MOTpeOsIeHHE
AJIEKTPUYECKON SHEPTUU.

OKOJIOTUYECKHE PUCKU IIPU IPOU3BOJACTBE AJEeKTpodHepruu. KynbTypa
UCITOJIb30BAHUS DJIEKTPOIHEPTUU B IOBCEAHEBHON KU3HU.

TexHuueckrne yCTpOMCTBA M TEXHOJOTHMYECKHUE IPOLIECCHI: AIIEKTPUUECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOI0 TOKA, JIMHUU JJIEKTPOIIepeay.

Jlemoncmpayuu.

CB0OOAHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHUs.

3aBUCUMOCTb 4aCTOThI CBOOOIHBIX KOJICOAHUI OT UHIYKTUBHOCTU U EMKOCTHU
KOHTYpA.

OcuumiorpaMMbl JIEKTPOMArHUTHBIX KOJIEOAHMIA.

['eneparop He3aTyXarOMIMX AIEKTPOMArHUTHBIX KOJIEOAHUH.

Mopens 3IeKTPOMarHuTHOTO TEHEPATOPA.

BriHyXIeHHbIE CHHYCOMIAJIbHBIE KOJICOaHMSI.

Pesucrop, karymka MHIYKTUBHOCTHM M KOHJEHCATOP B LIENH IMEPEMEHHOIO
TOKA.

Pe3onanc mnpu 1moCiIEenOBAaTENBbHOM COEAVMHEHWUM PE3UCTOpA, KATYLIKH
VHJIYKTUBHOCTHU U KOHJIEHCATOPA.

YceTpoicTBO M IPUHITAI JEHCTBUS TpaHCPopMaTopa.
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Mogenb JIMHUY 3JIEKTPOIEPENAYH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomeot, nPaKmuKym.

Nzydenue Tpanchopmaropa.

HccnenoBanne mepeMEHHOrO TOKA 4Yepe3 IOCIEHOBATEIBHO COCOUHEHHBIE
KOHJEHCATOP, KaTYILIKY U PE3UCTOP.

Habronenue 31eKTpoMarHuTHOTO pe30HaHca.

Hccnenosanue pabOThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOT0 TOKA.

Tema 3. MexanuuecKkue u 3J1eKMPOMAZHUMHbBLE 80JIHbL.

MexaHnueckue BOJIHBI, YCJOBUSI WX pacnpocTtpaneHus. Ilomepeunbie u
OpoAoJbHbIE BOJHBL. llepruoa, CKOpoCcTh pacnpoCTpaHEHUS U JJIMHA BOJHBI.
CBolicTBa MEXaHMYECKUX BOJH: OTPaKEHUE, MPEOMJICHHE, MHTEpPPEpEeHIUs U
mudpaxius.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. Boicota ToHa. TemOp 3ByKa.

[IIlymoBO€E 3arpsA3HEHUE OKPYKAIOWIEH CPEBI.

DJIEKTPOMATrHUTHBIE BOJIHBI. Y CJIOBUSI U3JIYYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmHast opueHTalys BEKTOPOB B JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  BJIEKTPOMATHUTHBIX  BOJH:  OTPaXEHHE,  IPEIOMIICHHE,
noJisipu3anus, uHTephepeHIus u qudpaKims.

[IIkana 31eKTPOMarHUTHLIX BOJIH. [IpruMeHeHNEe 3JIeKTPOMarHUTHRIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMIIBI paguOCBS3U U TelIeBUACHUS. Pagnonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHNE OKPYIKAIOIIEH CpEebl.

TexHHYecKne yCTPOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBYU-neys,
yJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEAUIIUHE.

Hemoncmpayuu.

O0pa3zoBaHue U pacpOCTPAHEHHE MONEPEUHBIX U MTPOOJIbHBIX BOJH.

Kone6mromieecs: Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JJTMHBI BOJHBI OT 4aCTOThI KOJIEOaHU .

HabGnronenune orpaxkeHHs M IPEIOMIIEHUSI MEXaHUYECKHUX BOJIH.

HaGmonenue unrepdepeHnu u Auppakini MEXaHHUYEeCKUX BOJIH.

AKYCTUYECKHI PE30HAHC.

CBolicTBa yJIBTpa3ByKa U €r0 NPUMEHEHHE.

HabGmronenue cBs3uM TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYIOH W
YacTOTOM KOJIEOaHUH.

Uccnenosanue CBOMCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)XE€HUE,
IPEIOMIICHHE, TTOJISIpU3aIius, TUPPaKIUs, UHTEPPEPEHIIUS.

OOGHapyxeHne HHPPaKPaCHOTO U YIbTPaPUOICTOBOTO U3TYyUEHUH.

Yuenuueckuit 3xcnepumenm, nadopamopnuvie padomul, npaKmuKym.
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N3yuyeHnne napamMeTpoB 3BYKOBOW BOJIHBI.

N3yuenne pacrpoCcTpaHeHUs 3ByKOBBIX BOJIH B 3aAMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxa.

IIpssMonMHENHOE paclpoCTpaHEHUE CBETa B OAHOPOAHOM cpexe. JIyu cBera.
TodeuHbIil UICTOYHUK CBETA.

OTtpakeHnue cBeta. 3aKOHBI OTpaxkeHusi cBeta. I[locTpoeHne M300pakeHur B
iockoM 3epkaiie. Cepuueckue 3epkara.

[Ipenomnenue cera. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCOTIOTHBIN MOKa3aTellb
npesnomMieHusi. OTHOCUTENbHBIN MOKa3aTeNb npeaomieHus. [IocTOSTHCTBO 4acTOThI
CBETa M COOTHOUICHHWE JJIMH BOJIH NPHU NEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes3 IpaHully paszeiia AByX ONTHYECKUX CPEN.

Xon nyuerr B mpusMme. Jucnepcusi cBera. ClIoXKHBIA cocTaB 0€JIOro CBeTa.
[Ber.

[lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHplil yrojl MOJHOrO BHYTPEHHETO
OTpPaKEHHUS.

ColOuparomiue u pacceuBaronue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosHME W ONTHYECKas Cuja TOHKOM JMH3bl. 3aBHCHUMOCTh (POKYCHOIO
pacCTOSIHUSI TOHKOW c(epudecKoil JMH3bI OT €€ TE€OMETPUH M OTHOCHUTEIHLHOTO
ITOKA3aTeNs MPETOMIICHHUS.

dopmyia TOHKOU JIMH3BI. Y BEJIMUYECHUE, JaBAEMOE JINH30M.

Xoa jy4da, MPOWEALIEro JIMH3Y IOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. llocTpoeHne wu300pakeHUH TOYKM M OTpe3Ka MpsSMOM B
COOMpArOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaX.

Ontuueckue npubopsl. Pazpemiaromas crocoOHOCTh. ['71a3 Kak onmTuyeckas
cUCTEMA.

[Ipenensr IpUMEHUMOCTH T'€OMETPUIECKON ONTUKH.

BonnoBass ontuka. Murepdepenuusi cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAaKCHMYMOB W MHUHHUMYMOB B HHTEp(EpEeHIIMOHHOM
KApTUHE OT JBYX KOT€pEHTHBIX MCTOYHMKOB. [Ipumepsl KiaccM4ecKux
UHTEPPEPECHIIMOHHBIX CXEM.

Hudpakius cBera. JudpakimonHas pemérka. YcCIoOBUE HaOJIOICHUS
[JIABHBIX ~MAaKCUMyMOB TIIpM TMAaJCHUM MOHOXpPOMAaTHYECKOr0 CBE€Ta Ha
TU(PPaKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLIECChl: OYKH, JIyIa,
nepuckorn, (oroannapar, MUKPOCKON, MPOCKIMOHHBIA amnmapar, MpPOCBETICHUE
OIITHKH, BOJIOKOHHAS ONITHUKA, TU(PPAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTpaKEHUS CBETA.
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Hccnenosanue npenoMIeHHs CBETA.

Habnroaenue moiHoro BHyTpEHHET 0 OTpakeHusa. Moiesb CBETOBOA.

HccnenoBanne Xoia CBETOBBIX IIYYKOB 4epe3 IUIOCKONApaJUIeIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue cBONCTB N300pakeHUM B JIMH3AX.

Mopgenu MUKpPOCKOIIa, TEIECKONa.

Hab6monenune unTepdepeHum caera.

HaOmronenune 1BETOB TOHKUX IIJIEHOK.

Hab6mronenune nudpakiuu ceera.

N3ydyenue nudpakinoOHHONW PEMIETKH.

Hab6monenune andpakinoOHHOro CIEKTpa.

HabGnronenune nucnepcuu ceera.

Habmronenue nonspusaiuu cBeTa.

[IpumMeHeHue NONSIPOUIOB JIJISl U3YUYCHHSI MEXaHUUECKUX HAMIPSKECHHUIA.

Yuenuueckuit sxcnepumenm, nadopamopnuie pabomaol, npaKmuKym.

N3mepenne nokaszaTesis NpeaoMIIEHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOSHHUS OT BellecTBa (Ha
IPUMEPE KUJIKUX JIUH3).

N3mepenne GoKyCcHOro pacCTOSIHUS paCcCEUBAIOIINX JIMH3.

[Tonydenue n3o0pakeHus: B CUCTEME U3 MIOCKOT O 3€pKalia U JIUH3HI.

[Tonydyenne n3o0paxeHus: B CUCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6monenune nudpakiuu, nHTepdEpeHIIny U MOIIPU3alUN CBETA.

N3ydenue nonsipuzanuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH JUAIECKTPUKA.

Nzydenue naTepdepeHnm 1a3epHoro U3IydeHrs Ha IBYX MIENSX.

Hab6monenue nucnepcun.

HaGmonenue u uccnenoBanue nudpakiimoOHHOTO CIIEKTpa.

N3mepenune nimHbl CBETOBOM BOJIHBL.

[Tonydyenue cnexkTpa U3IY4eHHUS] CBETOJMOJIa MPU MOMOIIM JUGPaAKIIUOHHOM

PELIETKY.
Pa3znen 6. OCHOBBI cienMAJIbLHON TEOPUH OTHOCUTEILHOCTH.
['pannnpl  NPUMEHUMOCTM  KJIACCMYECKOM  MexXxaHuku.  llocTynarsl

CIEHUAIBHON TEOPUH OTHOCHUTEIBHOCTH.

[IpocTtpancTBeHHO-BpeMeHHOM — uHTepBai.  [IpeoOpazoBanus  JlopeHia.
YcnoBue npuyMHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEIJIEHUE
BPEMEHHU U COKPALLCHUE JJIUHBI.

DHEPrus U UMIYJIbC PENSITUBUCTCKON YaCTHULIBL.

CBs3b MacChl C JHEPTUEH U UMITYJIbCOM PENSATUBUCTCKOM YaCTULIBL. DHEPTUs
IIOKOSI.
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TexHuyeckue YCTPOMCTBA M TEXHOJOTHYECKUE MPOLECCHl: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTEIH 3aPsDKCHHBIX YACTHIL.

YyeHnyeckuii 3KCIEPUMEHT, 1a00paTOPHBIE padOThI, TPAKTHKYM.

OnpeneneHue UMIYyJIbCa W DHEPrUU  PEISTUBUCTCKUX  dYacTuil (IO
(doTtorpadusiM TpeKOB 3apsHKEHHBIX YACTULL B MATHUTHOM MOJIE).

Pa3znen 7. KBanroBas ¢pusuka.

Tema 1. KopnyckynapHo-60.H060i1i Oyanusm.

PaBHOBecHOE TemioBOE M3IydeHHE (M3ITydeHHE a0COMIOTHO YEPHOTO TEJa).
3akoH cMmenienusa Buna. 'nnoresa [lnagka o kBaHTax.

@OTOHBI. DHEPrusi U UMIYJILC (HOTOHA.

doroaddext. Ombiter A. I'. CroneroBa. 3akonsl dotorddexra. YpaBHeHUE
OuinmTeitHa 11 gororddexra. «Kpacnas rpanunay Gororddexra.

JlaBnenne cBera (B YacTHOCTH, [aBJ€HWE CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0 W aOCOJIOTHO OTpaKarollylo moBepxHOcTh). OmbiThl 1. H.
JleOenena.

BonnoBbIE cBOMCTBa yacTull. Bomusl ne bpouns. J{nuHa BoaHbl ae bpoiiis u
pa3Mepbl 00JacTH JIOKAJIM3allUM  JBIKYyIIeics dactuiel. KopryckymnspHo-
BOJIHOBOU ayanu3M. [{udpakius 351eKTpoOHOB Ha KpUcCTalIax.

Cneunduka nzmepeHuii B MUKpoMupe. COOTHOLIEHUSI HEONMpPEAeaEHHOCTEN
I'eiizenOepra.

TexHuueckne yCTPOMCTBA M TEXHOJOTMYECKHE ITPOLECCHI: CHEKTPOMETP,
dorornement, (GOTOAATUYMK, TYHHEIbHBIM MUKpPOCKON, COJIHEYHas Oaraped,
CBETOJINO/.

Hemoncmpayuu.

®ot03¢h(HeKT Ha yCTAHOBKE C IIMHKOBOMW TTACTHHOM.

Hccnenosanue 3aKk0HOB BHEIIHETO (GoTodPdexTa.

HccnenoBanue  3aBUCUMOCTH  CONPOTUBJICHHS  MOJYNPOBOJHUKOB  OT
OCBELLIEHHOCTH.

CBeToauno.

Conneunas 6arapes.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomut, npaKmuKym.

Hccnenosanue potopesucropa.

N3mepenue nocrostnuoi [lnanka Ha ocHOBe uccnegoBanus pororddexra.

HccnenoBanne 3aBUCUMOCTH CHJIbI TOKA YEPE3 CBETOAMOI OT HAIPSKECHHUS.

Tema 2. @usuka amoma.

OneITBl IO HUCCIAEAOBAHUIO CTpOeHUs aroma. IlnaHerapHas monens aToMa
Pesepdopna.

[Toctynatel bopa. M3nydyenue u norsnomieHrue (OTOHOB MPHU MEPEX0]e aToMa
C OJIHOTO YPOBHS YHEPIUU HA APYIrOu.
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Bunpel ciektpoB. CrieKTp ypOBHEN S3HEPTUH aTOMA BOJOPOA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IIydeHue cBeTa. Jlazep.

TexHU4eCKne yCTPOWCTBA M TEXHOJOTHUYECKUE ITPOLIECCHI: CIIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pesepdopna.

Hab6mronenne muHelyaTbiX CIIEKTPOB.

YCTpOUCTBO U ACUCTBUE CYETUYNKA HOHU3UPYIOLIUX YaCTHULI.

Ornpenenenue AJIMHBI BOJIHBI JTA3€PHOT0 U3ITYYEHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomut, npaKmuKym.

HabGnronenne nuaeidgaToro crekrpa.

NccnenoBanne CriekTpa pa3peXEHHOI0 aTOMapHOrO BOJIOPOJIA M U3MEPEHHE
nocTostHHOM Punbepra.

Tema 3. Duzuka amomnozo a0pa u 31eMeHmMapHbIX Yacmuy,.

Hyxnonnas mogens sigpa I'eitzenOepra—lBanenko. 3apsa snpa. MaccoBoe
qucio saapa. M3otomsl.

PannoaktuBHOCTE. Aubda-pacnaj. DJIEKTPOHHBIA M MO3UTPOHHBIM OeTa-
pacnan. ['amma-u3nydeHue.

3aKOH pPaJAMOAKTUBHOIO pacnana. PaanoakTWBHBIE H30TONBI B MPHUPOJAE.
CBoiiCTBa HMOHU3UPYIOIIETO W3JIy4YEHUs. BiusHHE paguOakKTUBHOCTUH HA JKUBBIE
opranu3Mmebl. EcrecTBennbiit hoH uznydenus. Jlozumerpusi.

DHeprus CBsI3U HYKJIOHOB B siape. SAnepHbie cuiibl. [ledekt Maccol sapa.

SAnepusie peakiuu. enenue u cuntes anep. Anepusie peaktopsl. [Ipobaemsr
YIIPABJISIEMOIO0 TEPMOSIAEPHOTO CHUHTE3a. ODKOJOTMYECKHE AaCIEKThl PA3BUTHSA
SIZIEPHOU YHEPrETUKMU.

MeTtoapl perucTpauy 1 UCCIEI0BAHUS JIEMEHTAPHBIX YACTHLL.

OyHAaMEHTaIbHBIE B3aUMOJCUCTBUS. bapuWOHBI, ME30HbBI W JICNITOHBL
[IpencraBnenne o CrannaptHoit moaenu. KBapk-ritooHHas MOJEIb aJpOHOB.

®usuka 3a npeaenamu CrtaHgapTHod Moaenu. TEmHas maTepusi U TEMHas
JHEPIHUsl.

EauncTBO hrznyeckoil kapTUHBI MUpA.

TexHn4ecKne yCTPOMCTBA U TEXHOJIOTHUYECKUE MIPOLECCHI: JO3UMETP, Kamepa
Buiibcona, siAepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAas: TOMOrpadusi.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomot, nPAKmMuUKym.

Uccnenosanue TpekoB yactuil (110 TOTOBBIM GoTorpadusm).

HccnenoBanue pagnoakTUBHOTO (POHA € UCIIOIB30BAHUEM JTIO3UMETPA.

N3ydenue nornomnieHus 6eTa-4acTull aTlOMUHHEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMUM U ACTPOPU3UKHU.
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DTarnbl pa3BUTHUS aCTPOHOMUU. [IpuKiIafHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHH. [IpuMEHUMOCTh 3aKOHOB (U3UKKA JUISI OOBSCHEHHUS IPUPOJIBI
KOCMHUYECKUX 0OBEKTOB.

MeTonbpl aCTpOHOMHUYECKHUX HcciaeqoBaHUi. (COBpEMEHHBIE ONTHUYECKHUE
TEJIECKOIIbI, PAANOTENIECKOIbI, BHEATMOC(EpHAast aCTPOHOMHUSI.

Bun 3Bé3nnoro nHeba. CosBe3nmsi, sSpkue 3BE3IbI, IIAHETH, UX BUIUMOE
JIBUYKECHHUE.

ConHeyHas cuctema.

Conune. ConHeuHas akTUBHOCTh. lctounuk »sHepruu CojHlla U 3BE3L.

3BE3/1bI, UX OCHOBHBIE XapaKTePUCTUKHU. Jlnarpamma «CreKTpaabHBIN Ki1acc —
CBETUMOCTB». 3BE3bl TJIABHOW IMOCIEIOBATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUIsl 3BE3] TJIABHOM ITOCIENOBATEIBLHOCTH. BHyTpeHHEe cTpoeHue
3BE3/1. COBpEMEHHbBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3BoJtonuu CollHIa U
3BE3/1. DTAalbl )KU3HU 3BE3]I.

Mneunsiii [yt — Hama ['anaktuka. [lonoxenue u nBmwxenue CoiaHua B
Namaktrke. Tunsl ramaktuk. Paguoranaktuku u kBazapel. YEpHBIE IBIPHI B SIpax
rajakTHK.

Bcenennas. Pacmupenue Beenennoii. 3akon Xa06:1a. Pazberanue rajakTuk.
Teopust bosiboro B3pbiBa. PEIMKTOBOE U3ITyYEHHE.

Macmrabnas crpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOieMbl aCTpOHOMUH.

Yuenuueckue naonooenus.

Hab6monenns 3BE3mHOro HebOa HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHHUEM
KOMITBIOTEPHBIX TPHJIOKEHUMN ISl ONpeIeSIeHUs] TTOJIOKEHUS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3us (CeBepHOro MOJyllapus H SIpKue
3BE3IBI.

HaGmonenuss B Teneckon JIyHbBI, IUTaHET, TYMaHHOCTEHM U 3BE3HBIX
CKOTLJICHUI.

DuU3NYeCKNH MPAKTHKYM.

CnocoOs1 n3MepeHus: PU3NUeCKUX BEIMYUH C MCIOJB30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTEIIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JATUYUKOBBIX CHUCTEM.
AOCOIIOTHBIE U1 OTHOCHUTEIIbHBIC MOT'PEITHOCTH U3MEPECHHUI (DHM3UUYECKUX BEIIMYUH.
OneHka rpaHull MOrpemHOCTEN.

[IpoBeneHne  KOCBEHHBIX  HW3MEPEHUM, HCCIEHOBAHWM  3aBUCUMOCTEU
(u3NUEeCKNX BEIMYMH, MPOBEpPKAa NPEIJIOKEHHBIX THUNore3 (BbIOOp W3 pPadoT,
OMMCAHHBIX B  TEMATHYECKUX  pas3deiax  «YUYCHUYECKHM  DKCIIEPUMEHT,
nabopaTtopHbie pabOThI, MPAKTUKYM).

O0o01mar01I€€ TOBTOPEHUE.
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O06o011IeHne U cucTeMaTu3alus CojiepKaHusl pa3zenoB Kypca «MexaHukay,
«MonexynspHas Qu3nka U TepMOAUHAMUKAY, «IJIEKTpoauHaMuKay, «Konebanus
U BOJHBD, «OCHOBBI CIEHHATBHOM TEOPUU OTHOCHUTEIBLHOCTH», «KBaHTOBas
¢u3nka», « INEMEHTBl aCTPOHOMUU U aCTPOPUIUKN».

Pons Qusuku u acTpOHOMHUU B HSKOHOMHYECKOM, TEXHOJOTUUYECKOM,
COLIMATIHOM U 3THYECKOM chepax AesATEIbHOCTU YeJIOBEKa, POJib U MECTO (PU3UKHU
Y aCTPOHOMHUM B COBPEMEHHOM HAYYHOW KapTUHE MUPA, 3HAUEHUE OINKUCATEIbHOU,
CUCTEMATU3UPYIONIEH,  OOBSICHUTENIbHOM M  MPOTHOCTUYECKOM  (YHKUUU
dbusnueckor Teopuu, poiib GU3NUECKON TEOPUHU B (DOPMUPOBAHUM TIPEIACTABICHUN
0 ¢u3MUECKOW KapTHHE MHUpa, MECTO (U3UUYECKOW KapTUHBI MHpa B OOLIEM PSIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABIECHUN O IPUPOLE.

MexnpeaMeTHbIe CBSA3H.

N3ydyenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 kiacce
OCYLIECTBIIETCS C YYETOM COJEPIKATEIBHBIX MEKIIPEAMETHBIX CBA3EU C KypCcaMH
MaTeMaTUKH, OMOJIOTHH, XUMHUU, Teorpaduu U TEXHOJIOTHUH.

Mesrcnpeomemnule ROHAMUA, C6A3AHHbBIE C U3YUEHUEM MENO0008 HAYYHO20
no3HanuA: SIBJICHWE, HAY4YHBIA (pakT, runore3a, (pU3NYEcKas BEIMYMHA, 3aKOH,
TEOpHsl, HaOJIOJIEHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJAEIb, W3MEpPEHHUE,
MOTPELTHOCTH U3MEPEHUM, U3MEPUTEIbHbBIE TPUOOPHI, ITU(POBas 1ad0paTOpHsL.

Mamemamuka: pelieHUEe CUCTEMbI YypaBHEHUW. TpUrOHOMETpHUYECKHUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXKJIECTBO. BEKTOPBI M MX MPOEKLUHHM HA OCHU KOOPAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoanble 37MeMeHTapHBIX (QyHKIUN. [Ipu3Haku mNOMOOMS TPEYroJILHUKOB,
omnpe/ieNIeHUE TUIOMIaAN TUIOCKUX PUryp U 00bEma Tel.

Buonozua: snekrpuueckue SBICHUS B >KMBOM MpHpOJE, KojeOaTelbHbIe
JIBUKEHUS B SKMBOM TPUPOJIE, OKOJIOTMYECKUE PHUCKA TMPU MPOU3BOJICTBE
AJIEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHUE  OKPYKAIOIIEH  Cpelbl,
yJIbTPa3ByKOBasl JUAarHOCTHMKa B MEIULHWHE, ONTUYECKHE SBICHUS B KUBOU
IPUPOJE.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTALINYECKAS] CTPYKTYpa TBEPABIX
TE1, MEXaHW3Mbl O00pa30BaHUS KPUCTALIMYECKOM PpEHIETKH, CIEKTPaIbHBIHI
aHaIM3.

I'eozpachua: wmarnutHple mnOMIOCa 3€MIIM, 3QJIEKW MArHUTHBIX DY,
(poTrochEMKa 3eMHON TOBEPXHOCTH, cercmorpad.

Texnonocua: TPUMEHEHUE IIOCTOSSHHBIX MAarHUTOB, JJEKTPOMAarHUTOB,
aneKTpoABUrarenb AkoOu, TeHepaTop MEPEMEHHOI0 TOKA, MHAYKIIMOHHAS MEYb,
JVMHUM 3JIEKTpOIIepeaay, 3JIEKTPOABUTaTENb, pasap, paguoNpuEMHHUK, TEIEBU30p,
anTeHHa, TtenepoH, CBY-neub, yabTpa3ByKOBas JIUArHOCTUKA B TEXHUKE,

30



HpOCKHHOHHBIﬁ alriapar, BOJOKOHHAA OIITHKA, COJIHCUHAs 6aTapeﬂ, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACpHasa SHCPICTHKA U SKOJIOTHYCCKHUC ACIICKThI eé Pa3BUTHA.

I[UTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 10 ®U3UKE
HA YPOBHE CPEJIHEI'O OBHIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATDBI

JIMUHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJabTaTbl OCBOEHHUs ydeOHoro mnpenmera «Duznkar
JIOJKHBI OTPA’KaTh TOTOBHOCTh M CITIOCOOHOCTHh 00YJArOIINXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TO3UIMEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAlM{, TO3UTUBHBIX BHYTPEHHHMX  YOEXKIEHHI, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM IIEHHOCTSM POCCHICKOTO OOIIECTBA, PACHIUPECHHUE KXU3HEHHOTO
OMbITA U OMbBITA JEATEILHOCTU B IMPOLIECCE PEAM3alMd OCHOBHBIX HAMPABICHUI
BOCIIMTATEIILHOW JESATEIbHOCTH, B TOM YHCJIE B YACTH:

IPAXKAAHCKOr 0 BOCIIMTAHUS

e C(OPMUPOBAHHOCTh  TPAXKIAHCKOW  TMO3UIMH  OOy4aromerocss  Kak
AKTUBHOTO U OTBETCTBEHHOT'O YJI€HA POCCUMCKOI0 OOIIECTBA;

e TMPUHATHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTHUUECKUX U
JIEMOKPAaTUYECKUX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JIESITEILHOCTh B MHTEPECAX IPAXKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIpaBICHHWHM B 00pa3oBaTeIbHOMU
OpraHu3alluy;

e YMEHHE B3aWMMOAECHUCTBOBATH C  COLMAJIBHBIMM  WHCTUTYTAMH B
COOTBETCTBUU C WX (PYHKITUSIMH H HA3HAUCHUEM;

e TOTOBHOCTb K TYyMaHUTAapPHOU U BOJIOHTEPCKOM AEATEIbHOCTH.

NATPUOTUYECKOIr 0 BOCIIUTAHMS:

e c(hopMupoBaHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
MaTPUOTU3MA;

e IICHHOCTHOE OTHOLIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCUUCKUX YUYEHBIX B 007aCTH U3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STUYECKOI0 MOBEICHUS;

e CIOCOOHOCTH OILEHUBATh CUTYAIIMIO U MPUHUMAaTh OCO3HAHHBIC PELICHUS,
OPUECHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM
YUCJIE B AEATEIILHOCTUA YYEHOTO;

e OCO3HaHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYUBOIO OYaYIIETro.

3CTETUYECKOr 0 BOCIIUTAHUSA
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ACTETUYECKOE OTHOILIEHHE K MHUpY, BKIIOYAs O3CTETUKY HAYYHOI'O
TBOPYECTBA, MPUCYILIET0 (PU3NYECKOI HAYKE.

TPYAOBOI0 BOCTIMTAHUSI:

WHTEpEC K pa3muuHbIM chepam mpodecCHoHaTBLHON AESITEILHOCTH, B TOM
YUCJIC CBSI3aHHBIM C (U3UKOH ¥ TEXHWKOW, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP OyayIeH mpodeccun U pea30BbIBaTh COOCTBEHHBIC
’KU3HCHHBIC TIJIaHbI,

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHHIO M CaMOOOPa30BaHHUIO B
oOyacT PU3MKKN Ha MPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrHIE€CKOro BoCrinTanus

Cc(OPMHUPOBAHHOCTh IKOJIOTUYECKON KYNbTYpPbI, OCO3HAHHUE TI00aIHHOTO
XapakTepa SKOJIOrMUECKUX Npoliem;

IJIAHUPOBAHUE W OCYLIECTBJICHUE JCUCTBUM B OKPYXKAIOLIEH Cpeae Ha
OCHOBE 3HAHMA LIEJIEN YCTOWYHUBOI O PA3BUTHS YEJIOBEUYECTBA;
paclIupeHue OIbITa JEATEIbHOCTH JKOJIOIMYECKOM HAIPABICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUH MO (U3HKE.

HEHHOCTH HAYIYHOI'O ITO3HAHUSA

c(OpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NYECKON HAYKHU;

OCO3HAHHME LEHHOCTH HAy4YHOW JESATEIBHOCTH, FOTOBHOCTH B IIpOLIECCE
U3Y4YeHUS] (PU3MKU OCYLIECTBIATh MPOEKTHYID M HCCJEI0BATEIbCKYIO
NEeATETbHOCTh UHINBUYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUA
ba3oBble Joruueckue AeMcTBUA:

CaMOCTOSITEIbHO  (pOpMyIHpOBaTh M aKTyaJU3UpoOBaTh  MPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;

OIPENENATh LENU ACATEIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUU UX
JNOCTH/KCHMUS;

BBISIBIISITh  3AKOHOMEPHOCTM UM NPOTHUBOPEUMS B PacCMaTPUBAEMBIX
bu3nyecKux SABICHUIX;

pa3pabaTbIBaTh IUIAH PELIEHUS MPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS
MaTepHaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBl B JESTEIILHOCTb, OLEHUBATH COOTBETCTBUE
pPE3yJIbTATOB LIETSM, OLICHUBATh PUCKU MOCIEACTBUI ACSITEIbHOCTH;
KOOPJMHUPOBAaTh U  BBINOJHATH pabOTy B YCIOBUAX PEabHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOI'O B3aUMO/ICHCTBHUS;

pa3BUBATh KPECATHUBHOC MBIINIJICHUC ITPH PCHICHHUH JKN3HCHHBIX HpO6HeM.
32



Bba3oBble ucciienoBaTejIbCKue 1eHCTBUA .

BJIa/IETh HAYYHON TEPMUHOJIOTUEW, KIHOYEBBIMHU MOHATUAMH U METOIAMH
bu3nuecKor HayKu;

BJIQJIETh ~ HaBbIKAMM  Y4€OHO-UCCJIEIOBATENLCKOM U IPOEKTHOU
JEATeIbHOCTU B 00J1acTH (PU3HUKH, CIHOCOOHOCTHIO U TOTOBHOCTHIO K
CaAMOCTOSAITEJIbHOMY TIOMCKY METOAOB pElIeHUs 3aJad (PU3NYEecKOoro
COJIEPKaHUsI, MIPUMEHEHHIO PA3JIMYHBIX METO/I0B MTO3HAHMS;

BJAQJE€Th BHUJAMM JIE€ATEIBHOCTH [0 IOJYYEHHIO HOBOI'O 3HAHMS, €ro
MHTEpIIpeTaluy, NTpeoOpa3oBaHUIO U IPUMEHEHHIO B PA3IMYHbBIX YUEOHBIX
CUTYyallUsiX, B TOM YHCIE MPU CO3JaHUU YYEOHBIX MPOEKTOB B 00JIACTH
buzuku;

BBISIBJISITh MPUYMHHO-CIICJICTBEHHbBIE CBSI3M M aKTyalU3UpOBaTh 3ajady,
BBIBUTaTh TUINOTE3y €€ pelIeHus, HaxXOAWTb AaApPryMEHThl IS
JIOKa3aTesIbCTBa CBOMX YTBEP)KJIECHUMW, 3a7aBaTh MapameTpbl U KPUTEPUU
pelleHuUs;

AHAIM3UPOBATH IIOJYYEHHbIE B XOJ€ pEIICHHs 3aJa4yd Pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNUE B
HOBBIX YCIJIOBUSIX;

CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBbIE 3aJaul B 00pa30BaTEIbHOU
JESATEIbHOCTH, B TOM YHUCJIE TIPU U3YYEHUU (UBUKH;

JIaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;
YMETb TNE€PEHOCUTh 3HAaHHUA MO (U3MKE B TMPAKTHUECKYIO 00JacThb
KU3ZHEIEATEIIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTel;
BBIJIBUTaTh HOBBIE UJIEH, MPE/IaraTh OPUTMHAIbHbBIE TTOJIXO/IbI U PEILICHUS;
CTaBUTh MPOOJIEMBI U 33/1a4H, AOMYCKAIOLIUE AIbT€PHATUBHBIE PEILICHUSI.

Pabora ¢ nndgopmanmeii:

BJIQJICTh HABBIKAMU MOJy4deHUs WHPoOpManuu (PU3NUECKOTO COIAEPKaHUS
M3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIIBHO OCYIIECTBJIAThH ITOHUCK,
aHaJIN3, CHCTEMATHU3AIMI0 W HMHTEPIPETANHI0 WH(GOPMAIMHA Pa3IHIHBIX
BUJIOB U (pOPM TpPEJICTABIICHHUS;

OILICHUBATh JJOCTOBEPHOCTH HH(POPMAITUH;

HCIIOIBh30BaTh Cpe/cTBa HMHOOPMAIMOHHBIX M KOMMYHHKAIITMOHHBIX
TEXHOJOTMH B  PEIICHUM  KOTHUTHUBHBIX, KOMMYHMKATHUBHBIX U
OpraHU3allMOHHBIX 3a7a4 C COOJIOJIeHHEeM TpeOOBAaHUM HSPrOHOMUKU,
TEXHUKU O€30MacHOCTH, THUTHEHBI, PecypcocOepeKeHrs, IPaBOBBIX M
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacCHOCTH;

co37aBaTh TEKCTHl (DM3UYECKOrO COJEP)KaHMS B Pa3IMUHBIX (hopMarax C
yu€TOM Ha3HaueHus WH(OpMAIMU | IeJIeBOM ayAuTOpPUHU, BBIOWMpas
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ONTUMAJIbHYIO (hOPMY MPEACTABICHUS U BU3YAIU3AIUU.

KOMMyHl/IKaTHBHble YHUBEPCAJTbHBIC yqeﬁﬂue )]CﬁCTBHﬂ:

OCYIIECTBJIATh OOILIEHWE Ha Ypokax (U3MKK M BO BHEYPOUHOU
JEATENbHOCTH;

pacro3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallud W CMsT4arth
KOH(DITUKTHI,

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOK TOUYKY 3PEHUS C UCIIOJIb30BAHUEM
S3bIKOBBIX CPEJICTB;

IMOHMMAaTh W MCHOJB30BaTh  MPEUMYIIECTBA  KOMAHOHOM U
WHJMBUTyaTIbHON pabOThI;

BBIOWPATh TEMATUKY W METOJbl COBMECTHBIX JNEUCTBHMA C yIETOM OOIIHMX
MHTEPECOB U BO3MOKHOCTEN KAKJIOTI0 YJI€HA KOJIJIEKTHBA;

MIPUHAMAaTh LEJIM COBMECTHOW JIESITEIbHOCTH, OpPraHU30BbIBATH U
KOOPIMHUPOBATh JEUCTBHS IO €€ JOCTHKEHHUIO: COCTaBJIATH IUIAH
JeWCTBUH, pacpeiessITh POJId C YIETOM MHEHHI y4aCTHHKOB, 00CYXIaTh
pE3yJIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KA4E€CTBO CBOEr0O BKJIAJa M KAXKJIOIO y4aCTHMKA KOMAaHAbI B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OLEHHMBATh HAECU C MO3UIHAH HOBU3HHI,
OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAUUMOCTH;

OCYILECTBISATh ITO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3IMYHBIX
CUTyallusiX, TMPOSIBIIATH  TBOPYECTBO W  BOOOpakeHUEe,  ObITh
WHULIMATUBHBIM.

PeryasiTuBHbIe YHUBeEPCcAJIbHbIE YUeOHbIe 1eHCTBHSI
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILECTBIISATh ~ [TO3HABATEJIbHYIO  JESATEIBHOCTh B
obmactu (UMK M aCTPOHOMMHM, BBISBISITH MPOOJIEMBI, CTaBUTh H
dbopmMynupoBaTh COOCTBEHHBIE 331a4H;

CaMOCTOSITEJIBHO COCTABIIATH IUIAH PEIICHUs PACYETHBIX U Ka4ECTBEHHBIX
3aj7a4, TJIaH BBITIOJHEHMS MPAKTUYECKOW PadOThI C yU4ETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEATNIOYTEHU;

JIaBaTh OLICHKY HOBBIM CUTYaL[UsIM;

pacliupsATh  paMKH  y4yeOHOro TmpeaMera Ha  OCHOBE  JIMYHBIX
MIPEAIIOYTEHUM;

JieNaTh OCO3HAHHBIA BBIOOp, apryMEHTUpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTH 3a PELICHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO JIPYIULMH B 00JACTU
(Gu3MKH, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
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YPOBEHb.

CaMOKOHTp 0/1b, IMOIIMOH aJIbHBIA NHTEJIJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYAIIMsIM, BHOCUTh KOPPEKTUBBI B JIESITEIHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BIIQJICTh HaBBIKAMU [O3HABAaTEJIbHOW pedJIeKCUM Kak  OCO3HaHMS
COBEPIIAEMbIX JICMCTBUM M MBICIUTEIIbHBIX MPOIECCOB, UX PE3YIbTATOB U
OCHOBaHMUI;

UCIIONb30BaTh MPUEMBI pedJieKCUU I OIIEHKM CHUTyallud, BbIOOpa
BEPHOTO PEIICHHUS;

YMETh OILICHMBAaTh PUCKHM M CBOEBPEMEHHO MPUHUMATh PEIICHUS MO HX
CHHIKECHHUIO;

MIPUHUMATh MOTHBBI M APTyMEHTHI JIPYTUX MNPU AHAINA3E PE3YyIbTaTOB
JICATEIIbHOCTH,

MIPUHUMATh ce0sl, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTRA,

MPUHUMATh MOTHUBBI M APTyMEHTHl JIPYTUX NPU aHAINA3E PE3YyIbTaTOB
JIESATCIbHOCTH,

MIPU3HABATh CBOE MIPaBO M IIPABO JIPYTUX HA OIIHMOKH.

B npornecce nOCTHKEHUSI JIMYHOCTHBIX PE3YJbTATOB OCBOEHHUS MPOTrPaMMBbI I10
bu3nke Ui YpPOBHSL CpeOHEro ooOmero o0pa3oBaHus Yy OOydYarOIIMXCS

COBEpIIICHCTBYETCS AMOIMOHATIBHBIN WHTEJUICKT, TIPEIITOTaT AFOTITHIA
c(hOpMUPOBAHHOCTB:
e CaMOCO3HaHMs, BKJIFOUAOIIETO  CIOCOOHOCTh  TMOHWUMAaTh  CBOE

HMOLIMOHAJILHOE COCTOSHUE, BUJIETh HANpPaBJICHUS Pa3BUTHUSI COOCTBEHHOM
AMOIIMOHATILHOM cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJMPOBAHMS, BKIHOYAIOLIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEACHHE, CIOCOOHOCTh adanTHUPOBATHCS K
AMOLIMOHAILHBIM M3MEHEHUSIM U TPOSABIATH FMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHUBALIMHU, BKJIKOYAIOIIEH CTPEMIIEHHUE K TOCTHKEHUIO LENN
U yCIIEXy, ONTUMU3M, UHUIMATUBHOCTb, YMEHUE €HCTBOBATh, UCXOMS U3
CBOUX BO3MOXHOCTEH;

SMIATHM, BKJIIOYAIOIIEH CIIOCOOHOCTh IMOHUMAaTh AMOLIMOHAIBHOE
COCTOSIHUE JAPYTHX, YYUTHIBATh €ro IMpH OCYIIECTBICHUHU OOIIECHHUS,
CIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLMATIBHBIX  HABBIKOB, BKJIIOYAIONIMX  CIIOCOOHOCTh  BBICTPAaMBATH
OTHOILLEHUSI C JAPYTUMHU JIIOJAbMH, 3a00TUTbCS, NPOSIBIATH HHTEPEC U
pazpeniatb KOH(PJIUKTHI.
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I[TPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 10 knacce mpenMeTHBIE pe3yibTaThl Ha YIIIYyOJIEHHOM
YPOBHE JOJIKHBI OTpaKaTh CHOPMUPOBAHHOCTH Y O0YHAIOIINXCS YMEHUM:

NOHUMAaTh pojb (UMK B HSKOHOMHYECKOW, TEXHOJOTHYECKOH,
HKOJIOTMYECKOM, COLMATIbHOM M 3TUYECKOM cdepax AedaTelbHOCTH
YeJIOBEKa, POJib U MECTO (PM3UKH B COBPEMEHHON Hay4HOW KapTHHE MHPA,
3HAYEHUE OIUCATEIbHOM, CUCTEMATU3UPYIOUIEH, OOBSICHUTENbHOU U
MPOTHOCTUYECKONW  (PyHKIMI  QU3MYECKON TEOpuM — MEXaHUKH,
MOJICKYJSIPHOM (PU3UKH M TEPMOAMHAMUKH, POJb (PU3UYECKOM TEOpUU B
(GbopMHUpOBaHUU MIPEICTABICHUN 0 (U3MUECKON KapTUHE MUPA;

pa3nuyarth YCJIOBHS TNPUMEHHMOCTA Mojeled (U3UYECKUX Tel U
npoleccoB (SBIEHUMN): HWHEpIUalibHas CUCTeMa OTcuéra, aOCOJIIOTHO
TBEpAOE TEN0, MAaTepuajbHas TOYKA, PABHOYCKOPEHHOE JIBUKEHUE,
cBOOOMHOE TMajieHne, aOCOMIOTHO ympyras aedopmaius, aOCOIOTHO
yIpyroe u abCONOTHO HEYIIPYroe CTOJIKHOBEHUS, MOJICNIN ra3a, )KUJKOCTH
U TBEPAOro (KPUCTALNIMYECKOT0) Tela, UACANbHBIA Ia3, TOUYCUHBIA 3apsij,
OJTHOPOJTHOE 3JIEKTPUUYECKOE TOJIE;

pa3nuyarh yCJIOBUs (TpaHUIbl, O0JACTH) MPUMEHUMOCTH (HUBNUECKUX
3aKOHOB, NTOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTaJbHBIX 3aKOHOB H
OrPaHUYEHHOCTh UCMOJIb30BaHUS YACTHBIX 3aKOHOB,;

aHAIM3UPOBATh M OOBACHIATH MEXAaHMYECKHUE TMPOIECChl M SIBICHUS,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS U 3aKOHbI MEXaHUKHU (OTHOCUTEIBLHOCTh
MEXaHUYECKOr0o ABWKEHUS, (POpPMYIbl KUHEMATHKH PaBHOYCKOPEHHOIO
JBIKEHUA, MpeoOpa3oBaHus [amunes uisi CKOPOCTH M TMEpEeMEIEHUs,
3aKkOHbl HbIOTOHA, TPUHLMII OTHOCHUTENBHOCTH [ 'anmies, 3aKkoH
BCEMUPHOT'0 TATOTEHHUSI, 3aKOHBI COXPAHEHUS! UMITYJIbCa U MEXaHUYECKON
SHEPruH, CBsI3b PAaOOTHl CUIIBI C M3MEHEHHMEM MEXaHHYECKOH HSHEprum,
yCIIOBUS paBHOBECHS TBEPAOro Teia), MpPU OSTOM HCIOJIb30BATh
MaTeMaTU4YECKOe BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
MPUMEHUMOCTH (DU3UIECKUX 3aKOHOB: MpeodpazoBanwmii [ anmmes, BTOporo
U TpPEThero 3akoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHS HMITyJIbCa U
MEXaHUYECKOW SHEPIHH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIU3UPOBATh U OOBSCHATH TEILJIOBBIC MPOIIECCHl U SIBICHUSI, UCTIOIb3YS
ocHoBHble TmonoxkeHuss MKT wu 3akoHbl MonekyasipHOW (GU3HKKA U
TepMOAMHAMHUKU (CBSA3b JIABJICHUSA UJEAIBHOIO Tra3a co cpeaHei
KUHETUYECKOM HSHEPruer TEIJIOBOrO IBMKCHWS M KOHIUEHTpALMEW €ro
MOJIEKYJI, CBA3b TEMIEpPAaTypbl BEIIECTBA CO CpEOHEH KHUHETUYECKON
SHEPrueil TEMIOBOr0 JBUKEHUS €0 YaCTHII, CBS3b JIABJICHUS WUJI€AJTbHOIO
razda ¢ KOHLUEHTpauuMeW MOJIEKYJ] U €ro TeMIIEpaTypou, YpaBHEHHUE
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MGHHCHCCB&—KH&HCﬁpOHa, HCpBBIﬁ 3dKOH TCPpMOIWHAMMHKH, 3dKOH

COXPAHEHUsI PHEPrUU B TEIUIOBBIX MPOIECCax), MPU ATOM HCHOIb30BaTh
MaTeMaTHIECKOe BBIPKCHUE 3aKOHOB, YKa3bIBaTh YCJIOBHS
MIPUMEHUMOCTH ypaBHEeHUs1 MeHieneeBa—KnanelipoHa;

aHAJIM3UPOBATh U OOBACHATH DJIEKTPUUECKUE SIBJICHUS, WCIOJIb3Ys
OCHOBHBIC TIOJIOXKEHHUS W 3aKOHBI JJICKTPOJAMHAMUKHN (3aKOH COXpPaHCHHS
AJIEKTPUYECKOTO 3apsa, 3aKOH Kyiona, MMOTCHIIUATBLHOCTD
AJIEKTPOCTATUYECKOTO TIOJIsl, TMPUHIUI CYMEPIO3UIIUN DICKTPUUECKUX
MOJICH, TPU ATOM YKa3biBasi yCIOBUS NMPUMEHHMOCTH 3akoHa Kyiona, a
TaK)K€ TMPAKTUYECKU Ba)KHBIC COOTHOIIEHUS: 3aKOHbI OMa JJisl ydacTka
ey W JJIsl 3aMKHYTOM DJJIEKTPUYECKOW Lenu, 3akoH Jlxoynsa—JleHua,
npaBuna Kupxroda, 3akonsr @apages s 3IeKTPOIn3a);

ONMUCHIBaTh (PU3WUYECKUE TMPOIECChl M SIBJICHUS, HCIOJIb3YS BEIUYWHBI:
nepeMeIIEeHUEe, CKOPOCTh, YCKOPEHUE, UMITYJLC TeJla U CUCTEMBI TEJl, CUJIA,
MOMEHT CWJIbl, [IaBJI€HUE, TMOTCHIUAJIbHASA DSHEPrusi, KUHETHYECKas
DHEPrUs, MEXaHW4YeCKas SHEPrusi, padoTa CHIIbI, IIEHTPOCTPEMHUTEIBHOE
YCKOpEHHUE, CHUJIa TSHKECTH, CUJla YIPYTrOCTH, CUJia TPEHHUS, MOIIHOCTb,
DHEPIus B3aUMOJCUCTBUA Telda ¢ 3eMi€d BOMM3KM €€ TMOBEPXHOCTH,
SHEprusi ynpyro aedopmanvd MOPYKUHBI, KOJUYECTBO TEIUIOTHI,
aOCoJIIOTHAs TeMIeparypa Tejia, paboTa B TEpMOIAMHAMHKE, BHYTPCHHSS
SHEPrusi HACAIHHOTO OJHOATOMHOTO Traza, paboTa WJI€aIbHOTO rasa,
OTHOCUTENIbHAS BIIAXKHOCTh Bo3ayxa, KIIJI wuaeampHOro TeEmioBoro
JIBUTATENS; AJCKTPUUECKOE TOJI€, HAMPSKEHHOCTh JJICKTPUUECKOIO IO,
HamNpsDKEHHOCTh TIOJII TOYEUHOTO 3apsja WiId 3apshDKeHHOTO Iapa B
BaKyyM€ M B JMAJIEKTPUKE, MNOTEHIMAT 3JIEKTPOCTAaTUYECKOTO IO,
Pa3HOCTh  MOTEHIIMAIOB,  JJEKTPOABMXKYINAs  CWJla, CUjla  TOKa,
HanpspDKEHWE, MOIIMHOCTh TOKA, JJEKTpUYecKass EMKOCTh IUIOCKOTO
KOHJICHCATOpa, COINPOTUBICHHE Y4acTKa LENH C MOCJIEN0BATECIbHBIM U
MapasjelbHbIM COCTUHEHUEM PE3UCTOPOB, SHEPTUS JICKTPUUECKOTO MOJIs
KOHJICHCATOPA;

O0BICHATH 0COOEHHOCTH MPOTEKaHUSI bu3IIECKUX SIBIICHUU:
MEXaHMYeCKOe JBIDKCHHE, TEIIJIOBOC JIBM)KCHHME YAaCcTHI[ BEIISCTBa,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIKEHUE, TU(dy3us, ucnapeHue,
KUIICHUE U KOHJICHCALIMS, TUIABJICHUE U KPUCTAJLIU3allMs, HallPaBJICHHOCTh
TeIUIONEepeaaun, dIEKTPU3aAIUs TeJ, SKBUMOTCHIIMATBHOCTh MOBEPXHOCTHU
3apsiKEHHOTr 0 MTPOBOTHUKA;

MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OAHOW (PU3NUECKON BEIMYMHBI OT
Jpyrol ¢  HUCIOJb30BAaHUEM  MPSAMBIX  W3MEPEHHH, TMpU  ITOM
KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHUPOBATh PpE3yJdbTaThl IMOJYYCHHON
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3aBUCUMOCTH (I)I/ISHIIGCKI/IX BCIIMYNH B BHJIC I‘pa(I)I/IKOB C y‘IéTOM

a0COJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUM, 1eJIaTh BBIBOJBI MO pe3yabTaTaM
UCCIICOBAHUS;

MPOBOJAUTh KOCBEHHbIE H3MEpPEHUS (U3MUECKUX BEJIUYMH, TMPU ITOM
BBIOMpaTh ONTHUMAJIbHBIA METOJA W3MEPEHUs, OIICHUBATH a0COJIOTHBIC U
OTHOCUTEJIbHBIC MOTPEIIHOCTU MPSIMBIX U KOCBEHHBIX U3MEPEHMUIA;
MIPOBOJIUTH OMBITHI MO MPOBEPKE MPEMJIOKEHHON TUIOTE3bl: MIAHUPOBAThH
AKCIEPUMEHT, COOMPATh IKCIEPUMEHTAILHYIO YCTaHOBKY, aHAJIU3UPOBATH
MOJIYYEHHBIE PE3yJbTaThl W JIeJlaTh BBIBOJ O CTaTyce MPEAIOXKEHHOU
TUTIOTE3HI,

coOiroaaTh mpaBuiia 0€30MacHOro Tpyaa MpH MPOBEIECHUU UCCIEIOBAHUM
B paMKax Y4eOHOro OJKCIEpUMEHTa, NpakTUKymMa M  Yy4eOHO-
UCCIEA0BATENBCKOM M MPOEKTHOM JEATENBbHOCTH C HCIOJIb30BAHUEM
MU3MEPUTEIHHBIX YCTPOUCTB U TabOPaTOPHOTO 0OOPYIOBAHNS;

pemarb pacu€THbIC 3aJaud C SIBHO 3aJaHHOW M HESIBHO 3aJlaHHOU
¢bu3nuecKol MOJENbI0: Ha OCHOBAHWM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3Mueckoll MojenH, OTBedaroued TpeOOBaHUSIM 3ajJaud,
OpPUMEHSATH  (OPMYJBI, 3aKOHBI, 3aKOHOMEPHOCTH M  TOCTYJATh
(du3uYeCKUX TEOpUl MNpHU HCHOJIBL30BAHUU MATEMaTUYECKUX METOJIOB
pelieHus 3aj1a4, IpOBOAUTh PACUETHI HA OCHOBAHWU UMEIOIIUXCS TaHHBIX,
aHAJIM3UPOBATh pE3yJIbTaTbl W KOPPEKTHPOBATH METOMABI PEIICHUS C
y4€TOM MOJYYEHHBIX PE3YyJIbTATOB;

peliath KadyeCTBEHHBIC 3ajlayu, TpeOylolue MpUMEHEHUs 3HaHUW U3
pa3HBIX pa3eyioB Kypca (PU3MNKHU, a TaK)Ke MHTETPAllMU 3HAHUN U3 APYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOrO0 IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PacCyXICHUHN C OMOPOM Ha N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3nYecKue SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHWS I OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PaOOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX MPOIIECCOB;

NPUBOJIUTh TPUMEPHI BKJIAJa POCCUUCKUX U 3apyOekKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAYKU, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO
MHpPA, B PA3BUTUE TEXHUKHU U TEXHOJOTHIA;

aHAJIM3UPOBATH U OIEHUBATH MOCIEACTBHUS OBITOBOM M MPOU3BOJICTBEHHON
JEATeIbHOCTA YeJIOBEKa, CBA3aHHOW C (DU3UYECKUMHU MPOIECCaMUu, C
MO3UIIUN IKOJIOTUYECKON 0€30MacHOCTH, MIPEJICTABICHUN O PaIlMOHAIEHOM
MPUPOJONOJIB30BAHUM, & TAKKE Pa3yMHOM HCIIOIb30BAHUU JTOCTUKEHUM
HAYKM M TEXHOJOTWM JUIsl JalbHEHIIEro pa3BUTUS YEJIOBEYECKOTO
o0111ecTBa;
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IPUMEHATh Pa3IMyYHbIE CIOCOOBI pabOThl ¢ MH(OpMAIMEH (PU3NIECKOTO
COZCpXaHUsI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, MPH 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbBIE
TEXHOJIOTUM Ul TIOMCKa, NEepepabOTKM U MpPEeabsBICHUS Yy4yeOHOU U
HayYHO-TIOMYJISIPHON MH(OpMAaILMK, CTPYKTYPUPOBAHUS U MHTEPIPETALINU
uH(pOpMaIK, MOJyYEHHOW U3 pa3IMYHbIX HCTOYHHUKOB, KPUTHUYECKU
aHAJIM3MPOBATh  MOJY4aeMylo  HMHQOpPMALMIO W OLEHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCA 3HAHUM, TaK U Ha OCHOBE
aHaJM3a UCTOYHHKA MH(POpMALIHH;

IPOSIBIISATH OpraHu3alHOHHBIE U II0O3HABATEJIbHbBIE YMEHUS
CaMOCTOATEJIbHOTO ~ IPUOOPETEeHUs] HOBBIX 3HAHUHW B  IpoLecce
BBITOJIHEHHUS TPOEKTHBIX U y4eOHO-UCCIIEA0BATENbCKUX PaboT;

paboTarh B TpyINIE C HCIOJHEHUEM pA3JIMYHBIX COLMAJIbHBIX PpOJIEH,
IUIAHUPOBATh pabOTy TPYIIIbI, pAllMOHAIBHO PACHPENEIATh AESTENbHOCTh
B HECTAHJAPTHBIX CUTYyallUsX, aJ€KBaTHO OLEHUBATh BKJIAJ KaX/I0Tro W3
YYaCTHUKOB TPYIIIBI B PEIICHUE PacCMaTpUBAEMON TPOOJIEMBIL;

MPOSBIIATH MOTUBALIMIO K OyAymiell npodeCCuOHAIBHON AESTEIbHOCTH 1O
CHELMATBHOCTAM (PU3UKO-TEXHUYECKOTO IPOPHIISL.

K xoniy oOyuenuss B 1l kaacce mpelMETHbIE PE3yJbTaTbl Ha YIIIyOJIEHHOM
YPOBHE JOKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00 yUAIOITUXCS YMEHUN:

NOHUMAaTh  poOJb  (PU3MKKM B  SKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COLMAIbHOM M 3TUYECKON cdepax NesTENIbHOCTH YEIOBEKa, POJib U MECTO
(GU3MKM B COBPEMEHHOW HAy4yHOW KapTHMHE MHUpa, poJib ACTPOHOMHH B
MMPAKTUYECKOM  JIEATEIBbHOCTH YEJOBEKAa W  JAJbHEWIIEM HAay4YHO-
TEXHUYECKOM Pa3BUTUU, 3HAYEHHUE OIUCATEIIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENHHON W MPOTHOCTUYECKOW (yHKIMH (u3nueckol Teopuu —
DNEKTPOJAUHAMUKH, CIELUAIBHOW TEOPUHU OTHOCUTEIBHOCTH, KBAaHTOBOU
¢busuku, ponb (puznyeckoil Teopur B (HOPMUPOBAHUM MPEICTABICHUN O
busnyecKoil KapTUHE MUPA, MECTO (PU3HUECKON KapTHUHBI MHpa B OOIIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUIN O PUPOJE;
pa3nuyaTh YCJIOBUS NPUMEHHMOCTH Mojeie (U3MYeCKUx Ten U
MPOLECCOB  (ABJIEHUI): OJHOPOJHOE DSJIEKTPUYECKOE U OJHOPOIHOE
MarHMTHOE I0JIs, TAPMOHUYECKUE KOoJeOaHusl, MaTeMAaTHYECKUIl MasTHUK,
WJICATbHBIA TNPYKUHHBIA MAasTHUK, TapPMOHMYECKHUE BOJIHBI, WJICAJIbHBIN
Kosie0aTeNIbHbIN KOHTYp, TOHKas JIMH3a, MOJIEJeH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJEJIM CBETA;
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paznuyaTh YCIOBHUS (TpaHUIIbI, O00JaCTH) MPUMEHUMOCTH (HU3HMYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHBIX 3aKOHOB U
OTPaHUYCHHOCTH UCIOJIb30BAHMS YaCTHBIX 3aKOHOB,;

aHAIU3UPOBATH U OOBICHATH DJIEKTPOMATHUTHBIC MPOIECCHl U SIBICHMUS,
UCIIOJIb3ysST OCHOBHBIC TIOJIOKEHUS W 3aKOHBI JJIGKTPOAMHAMUKH U
CIEIUAIBHOW  TEOPUU  OTHOCHTEJIBHOCTH  (3aKOH  COXpaHCHHS
AJNIEKTpUYECKOro  3apsiia, cuina Awmrmepa, cwia JlopeHna, 3akoH
DNEKTPOMAarHUTHOM  MHAyKUMH, npaBwio JleHma, cBa3p  OJIC
CAMOMHIYKIIMA B DJIEMEHTE OJJEKTPUYECKOM TIeMM CO CKOPOCTHIO
W3MCHCHHUS  CHJIBI  TOKa,  IOCTYJaThl  CHEIUAIBHOW  TCOPHUH
OTHOCUTEJIbHOCTH DUHINITEITHA);

AHATU3UPOBATH U OOBICHATH KBAHTOBBIC TIPOIECCHI U SIBJICHUS, UCITOJIb3YS
MOJIOKEHUsSI ~ KBaHTOBOW  (u3uku  (ypaBHeHHME  OWHINTEHHA I
doroapdexra, mepBeId W BTOpoW mocTynaTsl bopa, mpuHIMN
COOTHOIIIEHUsI HeomnpenenéHHocrei ['eiizenOepra, 3aKOHBI COXpaHEHUS
3apsiZIOBOTO M MAacCOBOTO YHMCENl M SHEPTUU B SIIEPHBIX PEAKIHIX, 3aKOH
PaaNoOaKTUBHOTO pacnazia);

OMUCHIBATh (PU3UYECKUE TMPOLECCHl W SBJICHUS, HCIOIbB3YyS BEITUYUHBI:
HaNpsHKEHHOCTD 3JIEKTPUYECKOr0 MOJIsA, MOTEHIUAN 3JIEKTPOCTATHYECKOTO
MOJIsI, Pa3HOCTh TOTEHIMAJIOB, OJJCKTPOABUKYILNAS CHJIA, WHIYKIIHS
MarHuTHOTO TIOJISI, MarHUTHBIA TIOTOK, CHiIa AMIiepa, WHIYKTHBHOCTD,
ANEKTPOABMKYIAS CUJa CAMOWHIYKIIMW, JHEPTUs MAarHUTHOTO TIOJIS
MPOBOJAHUKA C TOKOM, PEISTUBUCTCKUN HWMITYJIbC, TIOJHAs DHEPrus,
DHEPrus TIOKOSI CBOOOJHON 4YacCTHIbI, DHEPrus M HMIYJIbC (OTOHA,
MacCOBO€ YHCIIO U 3apsi sipa, SHEPTHS CBS3H sI/IPa;

OOBSICHATb  OCOOCHHOCTM  MPOTEKaHUs  (PUIUYECKUX  SIBJICHMI:
AIIEKTPOMArHUTHasI MHIYKIUS, CAMOUHIYKIUS, pe30HAHC, UHTep(hEpEeHITUS
BOJIH, JUGpPaKIus, JUCIEPCHs, TIOJHOEC BHYTPEHHEE OTpaKCHHE,
dbotoanexkTpuueckuii 3pdext (pororddexrt), ampda- u Oera-pacmaisl
anep, raMMa-u3aydeHue saep, (GU3MUYeCKue MPHUHITUIBI CIIEKTPaIbHOTO
aHaym3a 1 paboThI Ja3epa;

OINpEAeIATh HANpaBJICHUE WHIYKIIMM MAarHUTHOTO TOJsSl MPOBOJHHUKA C
TOKOM, CUJIbl AMriepa u cuiibl JIopeHna;

CTPOUTH U300paKEHHE, CO3/1aBAEMOE MJIOCKUM 3€PKaJIOM, TOHKOW JIMH30M,
W PACCUUTHIBATH €r0 XapaKTePUCTHUKHY;

MPUMEHSATH OCHOBOIIOJIAraloNIue aCTPOHOMHYECKUE TOHSTHUS, TEOPUU U
3aKOHBI JIJII  aHaju3a H  OOBSCHEHHS  (DU3UYSCKHX  IPOIIECCOB,
MPOUCXOAMINX B 3BE37aX, B 3BE3IHBIX CHCTEMaX, B MEKIaJIaKTHICCKOM
cpejie; NBHKEHUS HEOCCHBIX TeJI, YBOJIIOIUH 3BE31 B BeeneHHoiH;
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IPOBOJUTh MCCIEIOBAaHUE 3aBUCUMOCTEH (U3MUECKUX BEIMYHUH C
UCIIOJIb30BAaHUEM TNPAMBIX HM3MEPEHUH, IPU OSTOM KOHCTPYMPOBATH
YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl MOJIYYEHHOW 3aBUCHMOCTH
¢u3znyeckux BEIMYUMH B BHJAE TpaduKoB C Y4ETOM aOCOIIOTHBIX
MOrPEeIIHOCTE  W3MEpPEHUH, JeNaTh  BbIBOABI MO  pe3yjbTaTam
UCCIIEIOBaHMUS;

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEJIWYUH, NPU ITOM
BBIOMpATh ONTUMAJILHBIA METOJ] M3MEPEHHs, OLEHUBATh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE TOTPEITHOCTHU MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOAUTH OMbITHI MO MPOBEPKE MPEAJIONKEHHON TMIIOTE3bI: MIAaHUPOBATH
HKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIIBHYIO YCTAHOBKY, aHAIU3UPOBATh
MOJIyYCHHBIE PE3YJbTAThl M JAENaTh BBIBOJ O CTaTyce MPEeAIOXKEHHOM
TUIIOTE3BI;

OIHMCHIBATh METO/IbI MOTYYEHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
co0uro1aTh MpaBuUiia OE30MacCHOro TPyJla IpU MPOBEIECHUU UCCIIEIOBAHUN
B paMKax Y4eOHOro JKCIEpUMEHTa, NpaKTUKymMa M  y4eOHO-
HCCIEN0BATENBCKOM M IPOEKTHOM JEATENBHOCTH C HCIOIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U JIAOOPaTOPHOI0 000PY10BaHUS;

pemarp pacdy€THBIE 3a74a4d C SBHO 33JaHHOM M HESIBHO 3aJaHHOU
¢u3nyeckoil MOJENBIO: Ha OCHOBAHWU aHalM3a YCJIOBUS BBIOMpATh
¢dusnyeckue MoJeNM, OTBEYarollue TpeOOBAaHUAM 3aJauyM, IMPUMEHSATH
(bopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJNATHI (PU3UUYECKUX TEOPU
IPU  HKCIIOJIb30BAaHUM MaTEMaTHYECKMX METOJOB PpEIICHMS  3ajad,
MPOBOAUTH PACUETHI HA OCHOBAaHWU HMMEIOIIMXCS JTaHHBIX, aHAJTU3UPOBATH
pPE3yJIBTATBl U KOPPEKTUPOBATh METO/BI PEIICHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaTOoB;

pelaTh KauyeCTBEHHbIE 3a/adyd, TpeOyrollMe MNPUMEHEHHs] 3HaHWl U3
pa3HBIX pa3eNioB Kypca GU3MKH, a TAaKKe UHTErPALUU 3HAHUW U3 JPYTUX
IIPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PacCyKJIEHUI C ONTOPOM Ha U3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pu3NYECKUe SBJICHUS;

UCIOJb30BaTh TEOPETUUYECKUE 3HAHUS NIl OOBSICHEHHS OCHOBHBIX
NPUHIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOIMYECKUX IPOLECCOB;

NPUBOJUTh NPUMEPHl BKIAJa POCCUUCKUX M 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAYKU, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

aHAJIM3UPOBATH U OLEHUBATH MOCIEACTBUS OBITOBOW U MPOU3BOJACTBEHHOU
JESATEIbHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMH TMpolieccaMu, C
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MO3UIUNA IKOJIOTUYECKON 0€30MaCHOCTH, MPECTABICHUN O PallIOHAILHOM
MIPUPOJONOJIB30BAHNH, & TAKKE PA3yMHOM HCIOJIb30BAHUM JOCTHKEHUMN
HAYKM W TEXHOJIOTMA ISl JaJbHEMIIEro pa3BUTHS YEIOBEUECKOIO
oO11ecTBa;

NPUMEHATh pa3u4Hble crocoObl paboTel ¢ MHpoOpMaIel (HU3NIECKOro
COJIEpKaHUSI C HCIOJb30BAaHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX
TEXHOJIOTUH, TP 3TOM HCIOJIb30BaTh COBPEMEHHbIE HH(GOPMAIIMOHHbBIE
TEXHOJIOTUU ISl TIOMCKa, TepepaboTKUM U TPEAbSIBICHUS Y4EeOHOU U
HAYYHO-TIOMYJISIPHON WH(OPMAIINK, CTPYKTYPUPOBAHUSI U MHTEPIPETALINH
nHpopMalMK, TOJYYCHHOW W3 PA3IMYHBIX HCTOUYHUKOB, KPUTHUYECKU
aHAIM3UPOBATh  MOJIyyaeMykoo  MHpoOpMaluioo W OUEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA UHPOpMAIUK;

MPOSIBIISITh OpraHu3alOHHbIE u M03HABATEIbHbBIC YMEHUS
CaMOCTOSITEJIbHOTO ~ MPUOOPETEHHS  HOBBIX 3HAHUW B Ipolecce
BBITIOJTHEHUS MPOCKTHBIX U y4€OHO-UCCIIC0BATEIBCKUX PadoT;

paboTath B TPYIIE C HWCIOJIHEHUEM Pa3UYHBIX COLMATIBHBIX pOJIEH,
IJIAHUPOBATh PabOTy TPYIIIbI, pallMOHATIBHO PACIpEesiTh AesTEIbHOCTh
B HECTAHJAPTHBIX CUTYaIUAX, aJ€KBATHO OIICHMBATh BKJIAJ KaXKJIOro U3
YYaCTHUKOB TPYIIbBI B PEIICHUE paCCMAaTPUBAEMON MTPOOIEMBI;

MPOSIBIISATH MOTUBAIIUIO K Oyaymieit mpodecCHnoHaAIbHON ACSITEIbHOCTH TIO
CHEUATLHOCTAM (U3UKO-TEXHUYECKOr0 Tpoduis.
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TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacoB DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
Konrpouabnsie | IIpakTHyeckue
n/n NMPOrpaMMbl Bcero o6pa3oBarejbHbIE
padoThI padoThI
pecypchl
Paznea 1. HAYUHBIA METO/JI HIO3HAHUSA ITPUPO/IbI
N but6mmoreka IIOK
11 Hay4nblii MeTOT TO3HAHMS IPUPOIBI 6 1 httos://m.edsoo.ru/fL6b68d7
HWroro mo pazneny 6
Pasnen 2. MEXAHUKA
but6mmoreka [IOK
2.1 K 1 1
HHEMATHiE 0 https://m.edsoo.ru/f16b68d7
but6mmoreka [IOK
2.2 11 1
flunamica https://m.edsoo.ru/f16b68d7
N bubmunoreka [IOK
23 Cratuica TBEpAOIO TeM > L https://m.edsoo0.ru/f16b68d7
but6mmoreka ITOK
24 3 10 1
AKOHBI COXpaHEHUS B MEXaHHKe httos: //m.edsoo.ru/fL6b68d7
HWroro mo pazneny 36
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMO/JINHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUY €CKOW TEOPUHU 15 1 Eg{i?;;t;:fg}:m b68d7
3.2 Tepmoaunamuka. TemnaoBbie MaTUHbI 20 1 Enbmorexa HHOK

https://m.edsoo.ru/f16b68d7
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33 ArperaTtHsle cocTossHU BemecTBa. @a3oBbie 14 1 bu6muotexa LIOK
' TIePEX OIbI https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Paznen 4. JJIEKTPOAUHAMUKA
but6moreka [TOK
: 1
41 UIeKTpHHecKoe noie 24 https://m.edsoo.ru/f16b68d7
. . bu6moreka [IOK
4.2 [TocTostHHBIN AIIEKTPUUECKUI TOK 24 1 httos://m.edsoo.ru/f16b68d7
bub6mmoreka ITOK
43 ToKH B pasIHEIX CpeAax 6 https://m.edsoo.ru/f16b68d7
Uroro no pazneny 54
Paznen 5. PUSMUECKHUA IPAKTUKYM
bubmoteka [IOK
51 ) i 16 16
VISHHCCIIH TIPAITHEYM https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
PeszepBHOE Bpemst 9 bubmmorera TIOK
p p https://m.edsoo.ru/f16b68d7
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 10 16
11 KITACC
Kosn4vecTBo yacoB DJIeKTPOHHBbIE
HaunmeHOBaHMe pa3iesiOB U TEM (uudposbie)
Ne n/m Konrpoabnsbie | IlpakTunyeckue
NMPOrpaMmblI Bcero oOpa3oBare/ibHbIE
padoTsI padoTsbl
pecypchbl
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Pazgen 1. QJIEKTPOANHAMMUKA

bubmoreka [IOK
11 M 14
AHITHOC ToMe https://m.edso0.ru/39859ef1
but6moreka [TOK
12 UICKTPOMATHHTHAS HHAYKUHA 13 L https://m.edso00.ru/39859%f1
Hroro no pazneny 27

Paznen 2. KOJIEBAHUS U BOJIHbBI

bu6moreka IIOK
21 Mexanrieckue koneOanHs 10 https://m.edsoo.ru/39859f1
bub6moreka IIOK
2.2 DNEKTPOMArHUTHBIE KOJICOaHUs 15 httos://m.eds00.ru/39859f1
MexaHUuY€eCcKu e 1 3J1eKTPOMAarHUTHbIE bubmotexa [IOK
2.3 10 1
BOJIHBI https://m.edso0.ru/39859ef1
but6moreka [IOK
2.4 2 1
Onikca > https://m.edso00.ru/39859%f1
Hroro no pazneny 60
Paznen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
but6moreka [TOK
3.1 (0] CTO 5 1
CHOBBI https://m.edsoo.ru/39859%f1
Hroro no pazneny 5

Pazgen 4. KBAHTOBASA ®U3UKA

but6mmoreka [IOK

4.1 KoprtyckyispH0-BOIHOBOM Ayann3m 15 https://m.edso0.ru/39859ef1
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but6mmoreka [IOK
4.2 ) 5
f3Hia atoma https://m.edsoo.ru/39859f1
43 ®du3nKa aTOMHOTO Si7[pa U AJIEMEHTapHBIX 5 bubmmoteka [IOK
' JACTHII https://m.edsoo.ru/39859ef1
Hroro no paznemy 25

Pazgen 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

bu6moreka IIOK
5.1 DNEeMEHTbI aCTPOHOMMHU U aCTPO(PU3UKU 12 httos://m.edsoo.ru/39859f1
Hroro no pazneny 12
Paznen 6. PUSMUECKHUA IPAKTUKYM
bubmoteka [IOK
1 ) i 1 16
° VISHACCIUI TIPAKCTiom ° https://m.edso0.ru/39859f1
Hroro no pazaeny 16
Pasnen 7. OBOBIIAIOIIEE IOBTOPEHUE
CucremaTusanus u 00o01IeHNe
71 MPEAMETHOT'O COJICPIKAHUS U OIbITa 15 bubmorexa [IOK
' JIeSI TeTbHOCTH, TIPUOOPETEHHOTO IMTPU https://m.edso0.ru/39859ef1
u3yueHnu kypca ¢usuku 10 — 11 xmaccos
Hroro no pazneny 15
bub6morexa IIOK
P 10
C3CPBHOC BpEMA https://m.edso0.ru/39859f1
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacoB JIEKTPOHHBbIE
Ne [ara uugposbie
Tema ypoka Konrpoabsubie | IIpakruyeckue
n/n Bcero H3yYeHus1 | oOpa3oBarejibHbIE
padoThI padoThI
pecypchbl
1 dusznka — pyHIaMeHTaIbHAS HayKa O 1 bubmuotexa [IOK
MIPUPOJIE https://m.edsoo.ru/1beef346
5 Hay4nslil METOZ TO3HAHUSA U METO/IbI 1 bub6mmoreka [IOK
WCCIIeIOBaHUS (PU3UUYECKUX SBJICHUM https://m.edsoo.ru/3a7fde29
DKCIIEpUMEHT U TEOpUs B Ipolecce
3 no3HaHus npupoasl. Habmonenue u 1 bu6immoreka LIOK
sKCepuMeHT B ¢usnke. CriocoOsl https://m.edso0.ru/34c49931
U3MepeHus PU3NIECKUX BEIUINH
AOCONIOTHAS M OTHOCHTEIbHAS
4 MOTPENTHOCTH U3MEPEHUH (PHU3HIECKUX 1 bubmroreia LIOK
P P https://m.edsoo.ru/ca2def03
BEJTMYHH
MogenupoBanue B pusuke. Posb u
5 MecTO GU3UKH B (POPMHUPOBAHUH 1 bubmmoreka [IOK
COBPEMEHHOW Hay4HO! KapTHUHBI MHpA, https://m.edsoo.ru/7f18fda3
B MPAKTUYECKON JEeSTeIbHOCTU JIOEH
bubmioreka [IOK
6 Bxonnas nuarnocruueckas pabora 1 1
P https://m.edsoo.ru/eabbdedl
Mexannueckoe nBuxenne. Cucrema
7 orcuera. OTHOCHUTEIBHOCTD 1 bubmoreka [IOK

MEXaHUYCCKOI'O ABHUKECHU . HpHMaH u
oOpaTHas 3a/1a4u MEXaHUKH

https://m.edsoo.ru/e9a52f02
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Pannyc-BekTop MaTepruanbHOM TOUKH,
€ro MPOEKI MU Ha OCH KOOPIHUHAT.

bu6moreka [JOK

8 TpaexTtopus. [lepemenienne. CKOpocTb. https://m.edso00.ru/30a108a5
WX npoekuuu Ha OCU KOOpAUHAT
PaBHOMEpHOE NpsIMOJIMHENHOE

9 nBkenue. ['padguueckoe onucanme bubmuorexa [IOK
PaBHOMEPHOIO MPSMOJIMHENHOr O https://m.edso00.ru/89ba7190
JBIKEHUS

10 ClioxkeHune nepeMeIeHni 1 CKOpoCTEH. bubmoteka [IOK
Pemenue 3anau https://m.edso00.ru/761d18aa
HepaBHOMEpPHOE NBUKECHUE.

1 MrHoBeHHas1 CKOPOCTb. Y CKOPEHHE. bubmmoreka [IOK
[TpsMonuHelHOE IBUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHHEM
I'papnueckoe onucanue

12 HﬁﬂiOJ‘H/IHeﬁHOFO JIBUKEHUS C bubmroreia LIOK

https://m.edso0.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHHEM
CBobOoaHoe nazieHue. Y cKkopeHue

13 CBOOOHOTO MaJICHHS. 3aBUCMOCTD bubmoteka [IOK
KOOpJAUHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/f738109¢c
BpPEMEHHU U UX Ipaduku

1 JIBm>xeHue Tena, OpoIeHHOro Moj bu6moreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneitnoe neuxenue. /|Brxenne
10 OKPY’KHOCTH. YTJIOBas U JIMHEHas BuGmiorexa LIOK

15 ckopocts. [leproa u yactora.

LIeHTPOCTPEMHUTETHHOE U TIOJIHOE
YCKOpEHUE

https://m.edso0.ru/33196fbe
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KonrponpeHas pabora o reme

bubmuoreka IIOK

16
"KunemaTuka" https://m.edsoo.ru/1242f32e
IlepBslii 3ak0oH HbroTOHA.

17 NHepunanbHble CHCTEMBI OTCUETA. bubmmoreka [IOK
IIpuHIMD OTHOCUTENBHOCTH | anmuites. https://m.edso0.ru/5a%e4a64
HewuneprmanpHbie CHCTEMBI OTCUETA

18 Cuiia. PaBHozelicTByromas cuia. bubmmoreka [IOK
Bropoii 3akon HetoTona. Macca https://m.edso00.ru/141d3837

19 B3aumoneiictue Ten. Tpetuii 3akoH bubmuotexa [IOK
HeroToHa https://m.edsoo.ru/57dba505
[IpuHuMn cynepno3unuu cui. Pemenue

20 3ap aquHa i yI/IMSHeHI/I: 3aKOHOB bubmmorexa [IOK

8 P https://m.edsoo.ru/bdf997fb
Hprorona
3aKoH Bce OO TSATOTEHUS.
21 - HaB MUPHOT TZF ! :HH - bubmuorexa [IOK
- Hf HTHOCTL TPARHTATHONHON https://m.edsoo.ru/9aba2b0a
WHEPTHON MacChl

99 Cuna TSKECTH M YCKOpEHUE bubmotexa [IOK
CcBOOO/IHOT O MaieHus https://m.edso00.ru/22757f26
JIBmxeHre HeOECHBIX T U UX
HWCKYCCTBEHHBIX CITyTHUKOB. [IepBas bubmmoreka [IOK

23
KOCMUYECKast CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kemnnepa

bu6mmoreka [JOK
24 C .3 I'yka. B
YA YHEPFTOCTH, SEKOR & Jid., Bec 1eia https://m.edsoo.ru/Oae2cd84
Cuna tpenus. [Ipupona u BUabI cUI bubmotexa [JOK

25 TpeHus. J[BUkeHue B )KUJKOCTH U rase https://m.edsoo.ru/1fa86499
C YU4ETOM CHJIBI COTPOTUBIIEHUS CPEABI https://m.eds00.ru/2cb29676

26 KonTtponsHas pabota mo reme bubmmoreka [IOK
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«JIlnHaMuka https://m.edsoo.ru/a28aa7ad
AOCOIIIOTHO TBEPOE TEIO. bubmorexa [JOK
27 ITocTynarenbHOE ¥ BpalaTeabHOe bubmmoreka [IOK
JBUJKEHUE TBEPAOTrO Tela https://m.edsoo.ru/2b95d57e
o8 MOMEHT CUJIBI OTHOCUTEJIEHO OCH bu6moreka [JOK
BpauieHus. [lineuo cuibl https://m.eds00.ru/653d3459
CrnoxeHue cuil, NIPUIOKEHHbIX K
29 TBepAOMY Teny. LleHTp TskecTH Tena. bu6mmoreka LIOK
VYcnoBus paBHOBECHS! TBEPJOIO TeNa. https://m.edsoo.ru/9aa79a7d
Buasl paBHOBECHS
bu6moreka [JOK
30 Pemente a7 https://m.edsoo.ru/dclcaacO
31 KonrtponpHas pabota o reme bubmmoreka [IOK
"unamuka. CTaThka TBEpOro Tena'" https://m.edsoo.ru/9f5a574c
Wmitynbc MaTepraabHON TOYKH,
3 CHCTEMBI MaTEePHABHBIX TOUCK. [[eHTp bubmmoreka [IOK
MacC CUCTEMbI MaTEPUAJIBHBIX TOUEK. https://m.edso00.ru/4bb8294b
Teopema 0 IBM)KEHHH IIEHTpPa Mace
WMITyibC CHITBI M U3MEHEHUE UMITYJIbCa
33 Tesa. 3aKOH COXPAaHEHHUS HMITYJIbCa. bubmmorexa LIOK
https://m.edso0.ru/13f0a221
PeakTuBHOE BM>KEHUE
MoOMEHT UMITyJIbca MaTepUaAIbHOU
34 touku. [IpeacraBinenne o CoXxpaHEHUN bubmoteka [IOK
MOMEHTa UMITYJIbCa B IIEHTPAJIbHBIX https://m.edso00.ru/d6532eb9
MOJISIX
bubmuoreka [IOK
3 Pemmere saza- https://m.edso0.ru/f7706d63
36 Pabota cuiibl Ha MaJIOM U Ha KOHEYHOM bu6moreka [JOK
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nepemenienuu. ['paduyeckoe
IpeAcTaBlIeHUEe paObOThI CUJIBI.
MOUIHOCTB CUJIBI

https://m.edso00.ru/913974c7

Kunernueckast seprus. Teopema 06

. bu6moreka [JOK
37 W3MEHCHUU KHHETHYECKON SHEPTrun
. https://m.edsoo.ru/9ase2e74
MaTepUATBHON TOYKU
[ToreHIMaNbHBIE U HEMOTEHIUAJILHBIE
38 cunbl. [ToTeHnuanpHas 3Heprus bubmorexa LIOK
) privi. https://m.edsoo.ru/554bafcc
Bropas kocMuueckasi CKOpocTb
TpeThbst KOcMUYECcKasi CKOPOCTh. CBS3b
pabOoTHI HEMOTEHITUAIBLHBIX CHII C
39 A3MEHEHUEM MEXaHUYECKOM DHEPrUUu bubmorexa HOK
p https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPAHCHHS
MEXaHU4YECKOU YHEPrun
Vapyrue u Heynpyrue CTOJIKHOBEHHUS.
40 Ypizll;eﬂne Be};)Hp;’ner IUI UaealIbHOM bubmorexa [IOK
https://m.edso0.ru/f30f43b6
SKUIKOCTH
41 KonTtponpHas pabora 1o teme "3akoHbI bubmmoreka [IOK
COXpaHEHHs B MeXaHuKe" https://m.edsoo.ru/474e7c4a
PazBuTHe npencTaBieHuil o npupoae
bu6mmoreka [JOK
42 terioThl. OcHoBHEIE rTonoxkeHuss MKT.
https://m.edsoo.ru/b0a4445f
Judodysus. bpoyHoBckoe nBukeHHE
CrtpoeHnue razoo0pa3HbIX, KUIAKUX U
43 TBEPIBIX TeJ. XapakTep ABUKEHUA U bubmorexa HOK
P . parctep https://m.edsoo.ru/c44d02e2
B3aUMOJICHCTBHYS YaCTULL BELIECTBA
Macca u pa3mepbl MOJIEKYJT (ATOMOB).
bu6moreka [JOK
44 KomuuectBo BemecTsa. IlocTossHHas

ABorajipo

https://m.edsoo.ru/c5b72ab7
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45 Temneparypa. TennoBoe paBHOBECHE. bubmmoreka [IOK
[Hkana [{enscus https://m.eds00.ru/0070d493
bu6moreka [JOK
46 Pemerne saa https://m.edsoo.ru/1531aba5
47 HNneanpHbii ra3. 'a3oBbIe 3aKOHEBI bubmorexa [OK
https://m.edsoo.ru/1deb2367
48 VYpasuenne Menaeneea-Knaneiipona. bubmoteka [IOK
Pemenue 3anau https://m.edso00.ru/8d12c328
49 AOcoimoTHas TeMIiepaTypa. 3akoH bubmoreka [IOK
JanpToHa https://m.edsoo.ru/14e02d1f
50 N3omporieccrl B uaeaibHOM rase ¢ bubmuorexa [IOK
MTOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA https://m.edso00.ru/68878d51
I'padbuueckoe npencraBieHue
o1 I/IEOE)II)OL[CCCOBI E30TepMa, n30xopa, bubmorexa IOK
https://m.edso0.ru/1344327b
n3obapa
bu6moreka [JOK
52 Ocuosroe ypasnenie MKT https://m.edso00.ru/c8094721
bu6mmoreka [JOK
53 Pemterme sana- https://m.eds00.ru/10265a05
CBs13b a0COMIOTHON TeMIIEpaTypsl
TEPMOJNHAMUYECKON CHUCTEMBI CO
54 CpenHEeld KMHETUYECKOW SHEepruen https://m.edsoo.ru/c38af875
MOCTYIATEIHHOTO TETIOBOTO IBUKCHHS
€€ YacTull
55 O0600111eHIE U CHCTEMATH3aLU 3HAHUI bu6moreka [JOK
no teme "OcHoBbl MKT" https://m.edsoo.ru/09d12fd8
56 KonTponbHas padota o reme "OCHOBBI bubmotexa [IOK

MK n

https://m.edsoo.ru/13adad59
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TepmonnHaMuyeckas cucrema. 3aaHue
BHEIIHUX ycaoBuil s T/1 cucTemsl.
BHemHue u BHYTpeHHHUE [TapaMeTphl.

bu6moreka [JOK

> ITapametps! T/l cucTemsl Kak cpenHue https://m.edsoo.ru/5f8d38a3
3HAYEHUS BEITUYHMH, OTM CHIBAIOIINX €€
Ha MUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKHY.
58 CZMOHpomBoanas{ppenaKcaunﬂ T brmmorexa LOK
https://m.edsoo.ru/8ec512f0
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mogenb uaeanbHOro rasa B
59 TEPMOJIMHAMHUKE. Y CIIOBUS bubmorexa LOK
. https://m.edso0.ru/29355001
MPUMEHUMOCTHU 3TON MOJEIH
60 VpaBaenue MenneneeBa-Knanelipona u bubmuorexa [IOK
BbIpaXKeHUE 111 BHYTPEHHEH S3HEprun https://m.edsoo.ru/bal178d0
BrIpaxenue 111 BHyTpEHHEN SJHEPIrUU
61 OJIHOATOMHOTO M€aJIbHOI0 rasa. bubmoteka [IOK
KBa3ucratuyeckne 1 HECTaTHYECKHE https://m.edsoo.ru/ac5cacl5
TIPOIECCHI
OnemeHTapHas paboTa B
62 TepMOAMHAMHUKE. Briuncnenne padoTsl bub6mmoreka LIOK
o rpaduKy mpoiiecca Ha pV- https://m.edsoo.ru/741d5738
JTUarpamMme
Tennonepenaya Kak crnocod U3MeHeHus
63 BHYTpeHgI)e§ sHeprun T/| cuctemsbl 63 brbmmorexa [OK
https://m.edsoo.ru/3d734561
COBepIIeHUs pabOThI
64 KonBekuus, TenionpoBogHOCTb, bubmuoreka I[IOK
U3ITydeHUe https://m.edsoo.ru/157b54cd
65 KonmuecrBo Tenmnotel. TenmoéMKkocTh bu6moreka [JOK
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Tena. YenbHas U MOJIsIpHas
TEIJIOEMKOCTH BELECTBA. Y IeIbHAs
TEIJIOTa CrOpaHus TOIIMBA

https://m.edsoo0.ru/7ba67355

66 Pacuér konnuecTBa TEII0TH TPU bubmotexa [IOK
TEerJIonepeaaye https://m.edsoo.ru/ldb5ad4e
67 [TonsiTre 06 agabaTHOM MpoIIecce. bubmoteka [IOK
I1epBbIii 3aKOH TEPMOIUHAMUKHU https://m.eds00.ru/d8098824
KomuuectBo Termio aboTa Ka
68 Menfi[;;]esHeTH;; B:)ITI/I erI)-IHeI; 3:1(6 KFI/II/I bubmorexa [OK
s TP P https://m.edsoo.ru/b047alcd
T]I cucreMsl
BTopoii 3aKk0H TEpMOAMHAMUKY J1JIs
69 PaBHOBECHBIX U HEPaBHOBECHBIX bubmoteka [IOK
npoiieccoB. HeobpatumocTthb https://m.edso0.ru/c6t4f464
MIPUPOIHBIX MPOIECCOB
20 [IpuHLIMIIBI A€ CTBUS TETIOBBIX bubmuoreka [IOK
marH. KIT/] https://m.edsoo.ru/2e945513
7 MaxkcumanbHoe 3HaducHue KITI. Iukn bu6moreka [JOK
Kapno https://m.edsoo.ru/fe3857b9
bu6mmoreka [JOK
72 Pemerve sanas https://m.edso0.ru/b3efal8b
DKOJIOTUYECKHUE ACTIEKTHI
73 WCII0JIb30BaHUS TEIJIOBBIX IBUTATEIICH. bubmoteka [IOK
TermoBoe 3arpsi3HEHNE OKPYKAKOLIEH https://m.edso00.ru/9867aaa7
cpenbl
bubmuoreka IIOK
74 P
cuiere sajat https://m.edsoo0.ru/c8c70432
75 O06o001TIeHN e U CHCTeMaTH3allisI 3HAHUHA bubmoteka [JOK

no reme "Tepmoannamuka. TenaoBbie

https://m.edsoo.ru/28d62b3f
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MaIIuHb"

KonrtponpHas pabota o reme

bubmuoreka I[IOK

76
"TepmoauHamuka. TerioBbie MallTuHbI" https://m.edsoo.ru/1b6e26c5
ITapooOpa3zoBaHue ¥ KOHIEHCAIHS.
Pooop bu6moreka [JOK
77 Ucnapenue u kumneHue. YienbHas
https://m.edso0.ru/6f8e6777
TEMNJ0Ta MapooOpa3oBaHUS
HacplleHHbIe 1 HEHACHIIIICHHBIC TTApPhI.
KauecTBeHHas 3aBUCHUMOCTD [IIIOTHOCTH
U IaBJIEHUS HACBIILEHHOrO Iapa oT
78 TEMIIEPATYPHI, UX HCSaBI/ICI/IMOF:ZTB oT bubmorexa [OK
L CPATYPEL https://m.edsoo.ru/f5c17d02
00BEMa HACHIIIIEHHOT'O Tapa.
3aBUCHMOCTh TEMIIEPATYPhI KUTICHUS OT
JIABJIEHUS B )XUIKOCTH
79 BnaxxHocTh Bo3myxa. AOCOIIOTHAS U bubmmoreka [IOK
OTHOCHTEIbHAS BIAXKHOCTE https://m.edsoo0.ru/30ebbb79
bubmuoreka [IOK
80 Pemenue 3agau
A https://m.edso0.ru/18e95ff3
Teépnoe Teno. Kpucrammueckue u
81 amop¢HsbIe Tena. AHU30TPOIHS CBOWCTB bubmoteia LIOK
P ) p https://m.edso0.ru/20a88a03
KPHCTAJIOB
[InaBrieHUe U KPUCTATUTU3AIINS.
bubmioreka [IOK
82 VY aenpHasg TEILIOTA [JIABJICHUS.
https://m.edsoo.ru/6ee91e9f
CyOymManus
epopMarnu TBEPIOro TeEIA.
fedop P bu6moreka [JOK
83 Pactsoxkenue u cxatue. Casur. Monysb
. https://m.edsoo.ru/dalaabl0
FOwnra. [Ipenen ynpyrux aepopmanuit
84 TernnoBoe pacmMpeHne KUIKOCTEN 1 Bbubmuoreka [IOK

TBép)II)IX TCII. 9Hl"apMOHI/I3M TCIIJIOBBIX

https://m.edsoo.ru/7ba5edf2
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KoJIeOaHUH qacTul B€UICCTBA

g5 [TpeoOpazoBanue sHEPruu B pa3oBbIX bubmmoreka [IOK
nepexoaax https://m.edso0.ru/97a0672f

bubmuoreka [IOK

86 b 0

PapHEHHe Teiiosoro batarca https://m.edsoo.ru/ab1521fb
bubmioreka [IOK

87 P

cHicte safat https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHHUE.

a8 Kanumnsipuasie siBnenus. [laBienue nmoj bubmoteka [IOK
HCKPUBJIEHHOM MTOBEPXHOCTHIO https://m.edso0.ru/b42f1f97
xkugkoctu. @opmyna Jlamnaca
O06o0mIeHne u cucTeMaTH3alus 3HaHUI

" bu6moreka [JOK
89 1o Teme "ArperaTtHble COCTOSHUS
" https://m.eds00.ru/0b52575¢c
BeniecTsa. PazoBbI€ MEPEXOIbI
KonTponbsHas paborta o teme
90 "Ar eI:)raTHLIe CpOCTOHHI/ISI BEIIeCTBA bubmmorexa [IOK
P | B ' https://m.edsoo.ru/7dc2a739
@Da30BbIE IEPEXOJIBI
DIEeKTpU3aIys TeJI U €€ MPOSBIICHUS.

o1 Dnektpudeckuii 3aps. JlBa Buia bubmuotexa [IOK
ANEKTPUYECKUX 3apsinoB. [IpoBOgHUKY, https://m.edsoo.ru/laff445f
JUAJIEKTPUKHU U TIOTYTTPOBOJHUKH
DnieMeHTapHBIN JIEKTPUUECKHIA 3apsil.

92 3aK0H COXpaHEHHS IJIEKTPUIECKOT O bubmorexa [OK

P P https://m.edsoo.ru/f49afd24
3apsiaa

93 B3aumoneiictBue 3apsanoB. ToueuHbie bubmuoreka I[IOK
3apsiael. 3akoH Kynona https://m.edso0.ru/445b7746

94 Pemenue 3agau bubmorexa [JOK

https://m.edsoo.ru/6b87ec5a
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https://m.edsoo.ru/08fc19bc

DnekTpudeckoe nose. Ero neficteue Ha

bu6moreka [JOK

95
AIEKTPUYECKHUE 3aps bl https://m.edso0.ru/05c6bfal
Hanpsk€HHOCTB 3JIEKTPHUECKOr0 MOJS.

9% [TpoOusIit 3apsia. Jluauu bubmmoreka [IOK
HaIpsHKEHHOCTH 3JIEKTPUYECKOT O MOJIS. https://m.edsoo.ru/3dac6957
OaHOpOAHOE AIIEKTPUUECKOE T0JIe
[ToTeHUMATBHOCTD

97 AJIEKTPOCTATUYECKOrO 1oJsl. PazHOCTh brsmorexa LIOK

P ) https://m.eds00.ru/80021447
MOTEHIINAJIOB U HAIPsDKEHUE
[TorennuanbHas SHEPrus 3apsiaa B
98 ayieKTpocTraTuieckoM nose. [Torennuan brbmmorexa LIOK
P ' https://m.edso0.ru/af5fa389
AJIEKTPOCTATUYECKOIO OIS
CBs13b HANPSHKEHHOCTH TOJIS U

99 A3HOCTH MOTEHIUAJIOB JJIs Bubmmorexa LIOK
p 5 A https://m.edsoo.ru/df7a6838
AIIEKTPOCTATUYECKOTO OIS

100 ITpuHIMn cynepno3unuu bubmmoreka [IOK
IEKTPUYECKUX MTOJIEH https://m.edsoo.ru/Ocfe4a6c

bubmioreka [IOK

101 P

cHicte safat https://m.edso00.ru/5a582263

102 ITose Toueunoro 3apsaa. Ilone bu6mmoreka LIOK
PaBHOMEPHO 3apsKEHHOM cepbl https://m.edso00.ru/b297b5c3
[Tone paBHOMEPHO 3apSKEHHOT O MO

103 00Bémy mrapa. [Tone paBHOMEpPHO bubmiorexa [JOK

. . https://m.edsoo.ru/f7a665ee
3apsLKEHHOM 0€CKOHEYH O MII0CKOCTH

104 IIpOoBOJHUKHM B 2JIEKTPOCTATHYECKOM bu6immoreka LIOK
noJsie. Y CJI0BHE€ PaBHOBECHS 3apsiioB https://m.edso00.ru/32405eab

105 JM3eKTpUKY U TOJTYITPOBOJIHHUKY B bubmmoreka [IOK
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SJICKTPOCTATHYCCKOM I10JIC

https://m.edso0.ru/060ebab5

Konaencarop. D1eKTpoEMKOCTb

106 K aTtopa. DJIEKTPOEMKOCTh bubmrorexa LIOK
OAeHEATOpa. P https://m.edso0.ru/845b4f73
MJIOCKOTO KOHJICHCAaTOopa
[TapannenpHOE COETUHEHUE bubmmoreka [IOK
107
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnenoBatebHOE COETMHEHU E bu6moreka [JOK
KOH/JIEHCAaTOPOB https://m.edso0.ru/1992920
109 DHeprus 3apsHKEHHOr0 KOHICHcaTopa buommorexa [IOK
P P A P https://m.edsoo.ru/73a34f18
bubmioreka I[IOK
110 Pemenue 3agau https://m.edsoo.ru/5fb2ach5
https://m.edso00.ru/27434040
111 JIBr>xeHre 3apsyKEeHHON YaCTULBI B bubmmoreka [IOK
OJTHOPOZHOM 3JIEKTPUYECKOM I10JIe https://m.edsoo.ru/8341d6ac
112 Pemenue 3agau
113 O0o001IeHNE U CHCTeMaTH3aIs 3HAaHU T bu6mmoreka [JOK
1o Teme "DnekTpuueckoe mnoie" https://m.edso00.ru/5752603f
114 KonTtponeHas paborta o reme bubmmoreka [IOK
"QnekTpuyeckoe moJie" https://m.edsoo.ru/cefe90e9
Cuna toka. [TocTostHHBIN TOK. Y cl10BUS
115 CYIIIECTBOBAHUS ITOCTOSTHHOTO buommorexa [IOK
i https://m.eds00.ru/233311hb5
AIEKTPUYECKOT 0 TOKA
bu6mmoreka [JOK
116 n .H S)
crovnmkn Toka. Hanpsokenne u 91C https://m.edso00.ru/0839a115
117 3akoH Oma 1 yyacTKa I[€IH. bubmuorexa [IOK
DNIEKTPUYECKOE COTPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCHMOCTb COIPOTUBIICHHS bubmmoreka [IOK
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OOHOPOAHOI'O NPOBOAHHUKA OT €ro
JJIMHBI U IIJI0Ia AU MOIEpEYHOI 0

https://m.edsoo.ru/95fcdf51

ceueHus
119 VY nenpHOE CONPOTUBIIEHUE BELIECTBA. bubmotexa [IOK
Pemienue 3amau https://m.edsoo.ru/437f8300
[TocnenoBarensHOE, TapaleabHOE, bu6mmoreka [JOK
120
CMELIAHHOE COCIMHEHUE IPOBOHUKOB https://m.edsoo.ru/236f7e07
121 Pac4ér pa3BeTBIEHHBIX MIEKTPUY ECKUX bubmmoreka [IOK
neneii. [IpaBmia Kupxroda https://m.edsoo.ru/1794cf37
bu6mmoreka [JOK
122 Pemmerue saa https://m.edso00.ru/3881b469
123 Pa6ora sanexrpuueckoro Toka. 3akoH bubmmoreka [IOK
Ixoynst —JIeHma https://m.edsoo.ru/a3605c5¢c
bu6moreka [JOK
124 P
cliete satat https://m.edso00.ru/6761bfof
M .
125 | Tenonan vorumocrs, suzcasevia a bGmorera LIOK
H > Bl https://m.eds00.ru/99750a6f
pe3ucrope
bu6mmoreka [JOK
12 P
0 cHicHHe saaat https://m.edsoo.ru/eb72fc24
127 OJIC v BHyTpEHHEE CONPOTUBIICHUE bubmuotexa [IOK
MCTOYHHKA TOKa https://m.edsoo.ru/72d453af
128 3akoH Oma 111 TOJTHOM (3aMKHYTO ) bubmmoreka [IOK
AIEKTPUYECKOM 11enu https://m.edsoo.ru/221f40fb
bu6moreka [JOK
9 P
12 criere sajat https://m.eds00.ru/35800679
130 MONTHOCTh UCTOYHHKA TOKA bubmorexa [IOK

https://m.edsoo.ru/a0ae51d8
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bubmuoreka I[IOK

131 K
OPOTKOS SaMBIRarHe https://m.edso0.ru/546f5632
132 KonaencaTop B 11enu moCcTOSHHOTO bubmmoreka [IOK
TOKa https://m.edsoo.ru/35368f3e
bubmuoreka [IOK
133 Pemerve sanas https://m.edsoo.ru/4410cef0
134 Pemenue 3agau no teme "[locTosiHHBIN bubmoteka [IOK
AJIEKTPUYECKHI TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3agau mo Teme "[locTostHABIN bubmoteka [IOK
ANEKTPUYECKUHN TOK" https://m.eds00.ru/744261b8
136 Pemenune 3amau o teme "[locTosHHBIHI bubmioreka I[IOK
AIEKTPUY ECKUI TOK" https://m.edsoo.ru/eb5d4687
O060011IeHIE U CHCTEMATH3aLU 3HAHUIA
137 1o Teme "I10CTOSHHBIN AJIEeKTPpUY €CKU bubmorexa [IOK
., https://m.edsoo.ru/bfd7a050
TOK
138 KonTtponsHas paboTa mo reme bubmotexa [IOK
"TToCTOSIHHBIN AIEKTPUUECKHI TOK" https://m.edsoo.ru/1885ddf1
DneKTprudecKas MpoBOIUMOCTh
139 A3JIMYHBIX BEIIECTB. DJICKTPUUECKHUI bubmmorexa LIOK
P ' P https://m.edsoo.ru/da794295
TOK B MeTasutax. CBepXmpoBOIUMOCTb
One €CKHil TO acTBOpa
190 | pacnasax saccmponrton. Jakomns b morera LIOK
p P ' https://m.edsoo.ru/4b423491
®dapanes 171 JISKTPOIH3a
bu6mmoreka [JOK
141 C) i !
JCKTPUYCCKUH TOK B ra3ax. [lmazma https://m.eds00.ru/92d92f76
142 DJIEKTPUYECKHUI TOK B BAKyyMe. bubmuorexa [IOK
BakyymHbI€ TprOOpEI https://m.edso0.ru/2E+160
143 DIIEKTPUYECKUM TOK B bubmotexa [IOK
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MOJYIIPOBOJHUKAX

https://m.edsoo0.ru/ab61c660

144

[TonynpoBoiHUKOBBIE TPUOOPHI

bubmuoreka IIOK
https://m.edso0.ru/83622200

145

du3nueckuii MpakKTUKYM 110 TEME
"M3MepeHne CUIIbI TOKA W HANPSKEHUS
B 1€ ITOCTOSTHHOTO TOKA TP TTOMOTIIN
AHaJIOTOBBIX M MU (POBBIX
WU3MEPUTETBHBIX TPHOOPOB" UITH
"3HaKOMCTBO C UG POBOU
nabopatopueit mo ¢pusuke. [Tpumepsr
n3MepeHus: GU3NY €CKUX BETUIHH TPU
MTOMOIIN KOMITBIOTEPHBIX TATYUKOB"

bu6mmoreka [JOK
https://m.edsoo.ru/5643ea56

146

DU3UYECKUN TPAKTUKYM 10 TEME
"N3ydyeHne HepaBHOMEPHOTO IBUYKEHUSI
C LIEJIbIO ONPEEICHUS] MTHOBEHHOU
ckopoctu"”

bubmuoreka [IOK
https://m.edsoo.ru/f6292f5f

147

du3nuecknii NPakKTUKYM 10 TEME
"N3mepeHne yCKOpeHus pu
IPSIMOJIUHEHHOM PaBHOYCKOPEHHOM
IBYDKEHUU 110 HAKJIOHHOM INTOCKOCTH"
i "HccnenoBanye 3aBUCUMOCTH ITYTH
OT BpEMEHHU IIPH PaBHOYCKOPEHHOM
IBIDKEHUN"

bu6mmoreka [JOK
https://m.edsoo.ru/6960b6ef

148

Du3nyecKuil MPaKTUKYM 110 TEME
"U3mepeHne ycKopeHusi CBOOOIHOT O
najgeHus" niam "M3yueHne aBuKeHUSA
TeJa, OPOIIEHHOT 0 TOPU30HTATIBLHO"

bubmuoreka [IOK
https://m.edsoo.ru/d1ea2402

149

du3nueckuii IPaKTUKYM 10 TEME

Bbubmuoreka [IOK
https://m.edsoo.ru/bcf53514
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"HM3yueHue IBM>KEHUS Tella 110
OKPYXHOCTH C IIOCTOSTHHOH 110 MOy JIFO
ckopocthr" nim "HMccnenoBanue
3aBHCHMOCTHU IIepHO/a 00paleHUs
KOHMYECKOI0 MasiTHUKA OT €ro
napaMeTpoB"

150

DuU3HUECKH IPAKTUKYM 110 TEME
"N3MepeHne paBHOAEH CTBYIOLIEH CHIIbI
IpU ABUKEHUU OpyCKa 110 HaKJIOHHOMN
miockoctu" uim "IIpoBepka runoressl
0 HE3aBHCHMOCTH BPEMEHH JIBUKEHUS
OpycKka 10 HaKJIOHHOW MJIOCKOCTH Ha
3aIaHHOE PACCTOSIHUE OT €ro Macchl"

bubmioreka [IOK
https://m.edsoo.ru/0b34dbh84

151

DU3NYECKUN TPAKTUKYM T10 TEME
"UccnenoBanue 3aBUCUMOCTH CHJT
YIPYTrOCTH, BO3HUKAIOLINX B IIPYKUHE
U PE3MHOBOM 00paslie, OT UX
negopmarun" wim "M3yuenue
JIBUKEHUSI CHCTEMBI TEJI, CBA3aHHBIX
HUTBIO, TIEPEKUHYTON Uepes3 JIETKUI
6110K"

bu6moreka [JOK
https://m.edsoo.ru/b55b81al

152

Du3HUECKHil IPAKTUKYM 110 TEME
"U3mepenne ko3 puueHTa TpeHus o
BEJIMYUHE YIJIOBOro Kod(puuneHTta
3aBucumoctu Frp(N)" nim
"HccnenoBanue NBMXEHHsI OpycKa MO
HAKJIOHHOM IIJIOCKOCTH C I1€PEMEHHBIM
KO3 (hUIIMEHTOM TpeHUS" HIIH
"N3ydeHune NBUKEHUS I'py3a Ha Bally C

bubmioreka [IOK
https://m.edsoo0.ru/b83b1607
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TpeHueM"

153

du3nyeckuii IPaKTUKYM I10 TEME
"NccnenoBanue yclIoBUM paBHOBECHS
TBEPIOrO TeJIa, UMEIOILETO OCh
Bpamienus" win "KonctpynpoBanue
KPOHIUTEHHOB U pacuér CUIl
ynpyroctu" wim "U3ydenue
YCTOHYMBOCTH TBEPOrO TENA,
MMEIOLLETO MJI0IIA/1b Onophl"”

bu6moreka [JOK
https://m.edsoo.ru/4a04f4f7
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DHU3NYECKUN TPAKTUKYM IO TEME
"3mepenue ummybca Teaa mno
TopMo3HoMy nyTH" win "M3mepenue
CHJIBI TATH, CKOPOCTH MOJEIU
AIIEKTPOMOOHIISL U MOLTHOCTH CHIIBI
Taru" uimm "CpaBHEHUE U3MEHEHUS
MMITYJIbCA TeJla C UMITYJIbCOM CHUJIbI"
nmm "MccnenoBanue COXpaHeHUs
UMITyJIbCa MPH YIIPYroM
B3aumoiercteuun" wim "M3mepenne
KUHETHYECKOM SHEpruu Tesa 1o
TOPMO3HOMY ITyTH "

bu6moreka [JOK
https://m.edsoo.ru/856fb28e
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Du3HYECKU MPAKTUKYM 10 TEME

"M3yuenue H30TEpPMHUYECKOrO Impouecca

(pEeKOMEHTOBaHO M CIIOJIb30BAaHHE
urdpoBoii 1aboparopun)" uiam

"N3ydyeHune n30X0pHOro npotecca'’ uim
"N3yuenue n3obapHOro nporecca" wim

"IIpoBepka ypaBHEHHS COCTOSHUA"

bubmioreka I[IOK
https://m.edsoo.ru/e0fe7e07
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Du3HYECKH IPAKTUKYM I10 TEME

bu6moreka [JOK
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"N3mepeHne yieapHoN TenI0EMKOCTH
nm "HMccnenoBanue npouecca
OCTBIBaHUS BENIECTBA" WM
"UccnenoBanue aguabaTHOTO
npouecca" unm "Uzydenue
B3aUMOCBSI3H SHEPTHUHU
MEXMOJIEKYJIIPHOTO B3aUMOCHCTBUS U
TEMIIEPaTypbl KUIEHHS KUAKOCTEeH"

https://m.edsoo.ru/2f2faa61
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du3nyecKuil MPaKTUKYM 110 TEME
"N3y4eHne 3aKOHOMEPHOCTEN
UCIIAPEHUS )KUJIKOCTEH" Min
"N3MepeHne yaenbHON TEeNI0ThI
naByieHus Jpaa" i "N3yuenue
CBOMCTB HACBHIIIICHHBIX MTApPOB" MIIH
"N3mepeHne abCOMOTHOM BJIAYKHOCTH
BO3/yXa U OLIEHKAa MacChl 1apOB B
nomeneHun". 3mepenne

KO3 PHIFIEHTA TOBEPXHOCTHOTO
HATSHKCHUS

bubmuoreka I[IOK
https://m.edsoo.ru/6bla23b5
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DU3NYECKUN IPAKTUKYM I10 TEME
"HabmroieHue npeBpalleHus S3Hepruu
3apsKEHHOr 0 KOHJIEHCAaTOPa B 3HEPIUI0
M3JIy4EHHUs CBEToauoAa" Uin
"N3yueHue npoTeKaHus TOKa B LIETIH,
coJieprKallei KoHjaeHcaTop'" wiu
"Pacnpenenenue pazHOCTH
MOTEHIUAJIOB (HANPSHKEHUS) IPU
MOCJIEIOBATEILHOM COSTMHEHUH
KOHJICHCATOpOB"

bu6mmoreka [JOK
https://m.edsoo.ru/ec424377
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®u3HYeCcKHil TPAKTUKYM 110 TEME
"HccnenoBanye CMEIIaHHOTIO
COEIMHEHHUSI PE3UCTOPOB" NN
"N3mMepeHne yaenpHoro
COIPOTHUBJICHUS TPOBOJHUKOB" HITN
"HccneqoBaHue 3aBUCUMOCTH CHJIBI
TOKA OT HANPSKEHUSI IS JTAMITBI
HaKaJMBaHUA"

bubmuoreka [IOK
https://m.edsoo.ru/2b179d98
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Du3HYECKHl IPAKTUKYM 110 TEME
"HaGmrogenue sekrponusa’ uim
"M3mepeHune 3apsiia OAHOBAJIEHTHOIO
noHa" niu "Uccnenosanue
3aBHCHMOCTHU COTIPOTHBIICHUS
TEPMOPE3UCTOPA OT TEMIIEPATYPHI" WIH
"CHsiTHE BOJIBT-aMIIEPHOMN
XapaKTEepPUCTUKHU auoaa"

bubmioreka [IOK
https://m.edsoo.ru/64b6e901
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KonrtponpsHas paboTa o remam:
«InexTpudeckoe noie. [locTossHHBIN
AIIEKTPUYECKUH TOK»."

bubmuoreka [IOK
https://m.edsoo.ru/ed017d93
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Pe3epBHbIii ypok. O000IIEeHUE T
CHCTEeMaTU3allus 3HAHUH 110 TeMe
«Kunematuka. [{unammka"

bubmioreka [IOK
https://m.edsoo.ru/3149956b
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PesepBHbIii ypok. O0o01meHue u
CHCTEMaTH3allMsl 3HAHUM 110 TeME
"3aKOHbBI COXpaHEHUS B MEXaHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/0f9752ac
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PesepBubiii ypok. O6o0meHue u
cUCTeMaTu3allus 3HaHUH 110 TeMe
"OCHOBBI MOJIEKYJIIPHO KMHETUYECKOU
Teopun"

bubmioreka [IOK
https://m.edsoo.ru/6c0df9cc
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IIpomexxyTouHas aTrecTanus 1o

bubmuoreka [IOK
165 .K 3] 1 1
FITOTaM Tofid. RORTPOIbHAR pabotTa fto https://m.edsoo.ru/de148976
temam ¢u3uku 10 kmacca.
PesepBurlii ypok. O600menne u
166 CI/ICTI(;)MaTI/IiSZpI/I}I 3HAHUH 10 TEME 1 buGmorexa [OK
a https://m.edsoo.ru/0Obcc77¢cl
"TepmoauHamuka. TemioBbie MalIMHbI"
PesepBHbIii ypok. O0o0meHue u
167 CHCTeMaTHU3allus 3HaHUM 10 TeMe 1 bubmoteka [IOK
"ArperaTHbl€ COCTOSIHUS BEIIECTBA. https://m.edso0.ru/59ca5c91
da3zoBbie nepexonl"
PesepBublii ypok. O0001IEHNE U
168 CHCTEM&THSZLI:I/M 3HAHWH 10 TEME 1 bubmorexa HOK
" " https://m.edso0.ru/f2381c0c
DJIEKTPUYECKOE T0JIE
Pesepsublii ypok. O6001menne u
169 CHCTzMaTns'Zp Hst 3HaHI/II;Iu 110 TEME 1 bubmorexa [OK
IUI N https://m.edsoo.ru/3cae6dal
"TToCTOSIHHBIN AIEKTPUUECKHI TOK"
PesepBurlii ypok. O0001mEHE 1
170 CI/ICTIG::)MaTI/BZ pI/ISI 3HaHI/If/I'Iu 10 TeME 1 bubmorexa HOK
" ! " https://m.edsoo.ru/cc7681d4
Toku B pa3nu4HBIX Cpeaax
OBIIEE KOJIMYECTBO HACOB I1O
- 170 12 16

[TPOI'PAMME
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11 KITACC

Kosau4vecTBo yacoB JIeKTPOHHBIE
Ne Jara undposbie
Tema ypoka Konrpoabubie | IlpakTuyeckue
n/n Bcero H3ydeHus | oOpa3oBare/ibHbIE
padoThI padoThI
pecypchbl
B3anmoneiicTBHE MOCTOSHHBIX
but6moreka [TOK
1 MarHMuTOB U MPOBOJHUKOB C TOKOM. 1
https://m.eds00.ru/487a8593
MaruutHoe nosne. ['unore3a Ammnepa
BekTop marHuTHOM UH 15078
2 [Tpun pHn CyINepIo3u Iflz,l;farHHTme 1 bubmmorera TIOK
P VH THER B . https://m.edsoo.ru/4clabcch
nosiedd. JInHUM MarHUTHON MHAYKIIUH
3 MarsauTHO€ moJie TPOBOJHHUKA C 1 bu6motexa [IOK
ToKoM. OmbIT DpcTeaa https://m.edso0.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBJIeHHUE U 1 bu6moreka LIOK
MOJZYJIb https://m.edso0.ru/26d9c5ha
bub6moreka IIOK
5 P 1
cricte safad https://m.edsoo.ru/a37a0c21
5 [Ipumenenue 3akoHa Amrepa. 1 bu6motexa LIOK
DIEKTPOU3MEPUTEIBHBIC TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHnna, €€ HanpaBJIeHUE U
7 MOAYJIb. [[BHKeHUE 3apsKEHHON 1 bubmmorexa [IOK
4acTULbl B OAHOPOAHOM MarHUTHOM https://m.edsoo.ru/c97afaal
osje
but6mmoreka [IOK
8 Pemenue 3ana 1
HICHHC SaRad https://m.edsoo.ru/504e98c7
9 PaGoTa cuinel Jlopenua 1 bubmorexa TIOK

https://m.edsoo.ru/d518be4b

67



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b

bu6mmoreka [JOK

1 P
0 clietie safat https://m.edso0.ru/93617bd9
Ma 0€ I10JI€ B BEILIECTBE.
11 (OJS rHZl\T/[I;rHeHTI/IJ;HB zaH;- IZB bubmotexa LIOK
PP > 1ap https://m.eds00.ru/30ff9608
JMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 a but6moreka [TOK
beppomarnemikos. lpumencnne https://m.edsoo.ru/0b58190a
(heppoMarHeTuKoOB
13 Pemenne 3aga4 o Teme "MarautHoe bu6moreka [JOK
nose" https://m.edsoo.ru/5b55¢307
14 Pemenne 3agau mo Teme "MarautHoe bubmoteka [IOK
none" https://m.edsoo.ru/41c4ae8a
SIBneHME 27EKTPOMAarHUTHON
15 uHAYyKIUU. [IoTOK BeKTOpa MarHuTHOM bubmorexa LIOK
AV P https://m.edsoo.ru/b3efa0cl
WHIYKIIUU
but6moreka [TOK
1
0 SAC myKuH https://m.edso0.ru/48150bd8
17 3aKOH AJIEKTPOMArHUTHON UHYKIIUU bubmmorexa [IOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpeoe anexkrpuueckoe nosue. Toku bubmmorexa [IOK
dyko https://m.edso0.ru/15abe140
19 OJIC UHAYKIIMY B JBHKYIIAXCS bu6motexa LIOK
MIPOBOTHHKAX https://m.edsoo.ru/0235cc02
bub6moreka IIOK
20 Pemterme saa+ https://m.edsoo.ru/4dfda618
bu6mmoreka [IOK
21 Hpapuno Jletiua https://m.edsoo.ru/bbc22726
22 WNunyktuBHOCTH. Katymika bu6mmotexa LIOK

68



https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726

WHAYKTUBHOCTH B €I TOCTOAHHOI'O

https://m.edsoo.ru/621eae9d

TOKa
SABnenne camonnaykiuu. J/1C but6moreka [TOK
23
CaMOMHIYKLIMU https://m.edsoo.ru/7ee60ca8
o4 DHeprusi MAarHUTHOTO TOJIST KATYIIIKH C bu6moTtexa [IOK
TOKOM. DJIEKTPOMAarHuTHOE 10JIe https://m.edsoo.ru/b3c0ad11l
bu6moreka LIOK
25 P
CHICHHIE sa/ad https://m.edso0.ru/88f69d2b
26 O06o0mmenne u cucTeMaTHu3aIus bubmotexa [IOK
3HAHUM 110 TeMe "DJIeKTpoguHaMuKa" https://m.edso0.ru/76484025
97 KonTponpHas pabora 1o teme bubmorexa [IOK
"OnexkTpoauHamMuka" https://m.edsoo.ru/8ae09b98
KomnebarenbHas cucrema. CBOOOIHEBIE
28 Kojebanus. 'apMoHHUUecKue bubmorexa [IOK
P https://m.edso0.ru/7c1db385
KoJie0aHus
29 Kunematnueckoe 1 IMHAMUYECKOE but6mmoreka [IOK
ormucaHue KojaeOaTeIbHBIX JIBIKCHUH https://m.edsoo.ru/87ce9498
DHepreTuyeckoe onrcanue. Berson
JTUHAMHYECKOT'O OIMCAHUS
30 rapMOHUYECKUX KOJICOaHHH U3 UX bubmorexa HOK
P https://m.edso0.ru/e3c99692
SHEPreTUYECKOro U KHHEMAaTH4 €CKOT' 0
OIHMCAHMS
bu6morexa IIOK
31 AMm a u ¢aza konebanmii
e e https://m.edsoo.ru/7a0c439a
[Tepuon u yactora KoeOaHUM.
39 [Teproa MabIX CBOOOTHBIX bu6motexa [IOK

KoJe0aHUi MaTeEMaTUY ECKOTO
MasTHUKA. [leprnosr cBOOOTHBIX

https://m.edsoo.ru/e0399319
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Kose0aHM MPY>KMHHOT'O MasTHUKA

33 3aTyxaromue KojieoaHusl. bubmmorexa [JOK
Bremyxaennsie konebanus. Pezonanc https://m.edsoo.ru/72e93d09
but6moreka [TOK
34 A )
BTOKOTICOAMIA https://m.edsoo.ru/6add2644
bu6moreka LIOK
35 Pemenue 3agau https://m.edsoo.ru/addeec71
https://m.edso00.ru/756123c5
VYpok-koH(pepeHuus "MexaHuueckue
36 KoJIe0aHUs B MY3bIKaIbHBIX bubmorexa HOK
"y https://m.edsoo.ru/8ef587be
UHCTPYMEHTax
O000111eHME U CHCTEMATHA3AIHS
37 3HaHu 0 TeMe "MexaHnueckue bubmiorexa [OK
Y https://m.edsoo.ru/eb84182f
KosebaHus
38 DNeKTpOMarHUTHBIC KOJICOAHUS. bubmorexa [IOK
KonebartenbHblil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMIIUTYIBI
39 3a inz KOHJEHCATOPa C aMILIAT )13]1; Bubmiorexa [JOK
P P % https://m.edsoo.ru/093f9afl
CHJIBI TOKa B KOJI€0ATEIIbHOM KOHTYpE
40 3aKOH COXpaHEHUS YHEPTUU B bu6motexa LIOK
UjeaIbHOM KO0J1e0aTeTbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aTyxaromye 2JIEKTPOMarHUTHEIE
41 KOJIZ(SaHI/IIJjI Brm >Kp €HHEIE bubmotexa HOK
’ yrA https://m.edso0.ru/5e668619
ANIEKTPOMArHUTHBIE KOJICOAHUS
Ilepemennslit Tok. Pesuctop u
42 KOHJEHCATOP B IIEITH IEpEMEHHOT O bubmorexa HOK
A pEI P https://m.eds00.ru/84836152
TOKa
43 Karymka nHIYKTUBHOCTH B LIENH bubmmoreka LIOK
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MEPEMECHHOI' O TOKa

https://m.edsoo.ru/cfa307af

3akoH Oma AJ1s 3JIeKTPUYECKON LU

but6mmoreka [JOK

44
MEPEMEHHOr O TOKa https://m.edsoo.ru/8bae38e6
MomHOCTE IEPEMEHHOT0O TOKA.
45 AMlIIIjmT Hoepn e CTBYIOINIEE bubmotexa LIOK
ya a yrom https://m.edsoo.ru/lcac6c4c
3HAUYEHUE CHJIbI TOKA U HAIPSKEHUS
46 Pe3oHanc B 31eKTpUUYECKON LENMU bubmiorexa [OK
p t https://m.edsoo.ru/087506df
but6mmoreka IIOK
47 P
CHICHHE sa/ad https://m.edso0.ru/al16836a4
N neanpHbIT TpaHnchopMmaTop.
48 HHOI/ISBO CTBz ne(bepaqa I/Ip bubmiorexa [OK
p A » TTEpEAL 5 https://m.edsoo.ru/f97418ae
MOTPeOJICHHUE IICKTPUIECKON SHEPr U
DKOJIOTUYECKUE PUCKH PU
IIPOU3BOCTBE DIEKTPOIHEPTUH.
49 Kp JIBT I:l chonL30§aHH;{p Enbmorexa HOK
YIRTYP . https://m.edso0.ru/a6f74d93
ANIEKTPOIHEPTUHU B TTOBCETHEBHOU
SKU3HA
bu6mmoreka LJOK
50 P
CHICHHE 3a/ad https://m.edsoo.ru/ee6677ed
bu6morexa IIOK
51 P
CHICHHe sa/ad https://m.edsoo.ru/7cab59f8
O0001enne U cucTeEMaTU3aLUs
52 3HAHUHU 110 TeMeE "DIEKTPOMArHUTHEBIE Enbmorexa HOK
Y P https://m.edso00.ru/401024a9
KoJe0aHus
53 MexaHn4yecKrue BOJIHBI. bu6mmoreka [IOK
XapaKkTepUCTUKH MEXaHUYECKUX BOJH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJIH bub6mmoreka [JOK
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https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKTepUCTUKH 3ByKa bubmmorexa TIOK
Y- Sapartep Y https://m.edso0.ru/138b6f09
Wudpa3Byk u ynerpaszsyk. Lllymosoe bu6mmotexa LIOK
56 .
3arpsiI3HEHHUE OKPYKAKOIIEH CpeIbl https://m.edso0.ru/7380038f
but6moreka [TOK
57 P
CHICHHE SaAad https://m.edsoo.ru/cfd918bf
58 DNEeKTPOMArHUTHBIE BOJHBI. bubmmorexa [IOK
N3iydeHne 371eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprus 3J1eKTPOMATrHUTHBIX BOJIH. bubmorexa [IOK
CBoiicTBa JIEKTPOMATrHUTHBIX BOJIH https://m.edso0.ru/d01b818c
[Ikana 37eKTPOMarHUTHBIX BOJIH.
60 [IpumeHeHue 371eKTPOMarHUTHBIX bubmorexa [OK
P P https://m.edsoo.ru/49be1f9e
BOJIH B TEXHUKE U OBITY
[TpuHIUIIBI paAMOCBS3H U
61 TeneBuAeHus. Pagnomaokamus. bub6moreka IIOK
DNEeKTPOMarHUTHOE 3arpsi3sHEHNE https://m.edso0.ru/9f961f8
OKPYXAaroIIeH Cpebl
62 KonTtponbsnas pabota mo reme bu6motexa LIOK
"Konebanus u BoaHBI" https://m.edso0.ru/4f7985a0
63 Caer. 3aKOH MPSIMOJIMHEHHOT O bubmmorexa [IOK
pacnpocTpaHEHus CBeTa https://m.edso0.ru/f9566406
Pemenue 3a1au Ha MpUMEHEHHE
64 3aKOHA MPSIMOJIUHEHHOr0 bubmmorera TIOK
P https://m.edsoo.ru/ea32d455
pacnpocTpaHeHus CBEeTa
65 Otpaxenue cBeTta. [Imockoe 3epkano. bubmuorexa [IOK
Cdepuueckoe 3epkaio https://m.edso0.ru/a005d2bb
66 [Ipenomnenue ceera. AGCOIOTHBIN U bubmotexa [IOK
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OTHOCHUTENIbHBINA NIOKA3aTENb
npesnomienus. [loaHoe BHyTpeHHEE
orpaxenue. [IpenenpHelil yroiu
ITOJIHOI'O BHYTPEHHET 0 OTPaKEHUs

https://m.edsoo.ru/bc2e55cd

Pemienne 3a1au Ha npuMeHeHUE

67 3aKOHOB OTPakEHHUS U IIPETIOMIICHUS bubmotexa LIOK
P P https://m.edsoo.ru/49d830a9
cBeTa
Xon nyden B mpuszMe. ucnepcus
N but6mmoreka ITOK
68 cBeTta. CII0KHBIN cocTaB O€lIoro cBera.
https://m.edsoo.ru/d8elc3be
Ilger
69 JIun3el. DoKyCHOE pacCTOSIHUE U bubmmorexa [IOK
OIITHYECKAS CUJIA JIMH3bI https://m.edso0.ru/60441359
20 [TocTpoenue u300pa>keHuil B IMH3aX U bu6moreka LIOK
HX CHCTeMaX. YBEJIHMYEHHE JIUH3bI https://m.edsoo.ru/bb53b1d5
Pemenne 3aga4 Ha mocTpoeHune
71 n300paXKeHUM, MOITydaeMBbIX C bromorexa [IOK
’ https://m.edso0.ru/5a868f09
MOMOILBIO JIMH3
72 I'ma3 kak onTUYECKast CUCTEM bubmorexa [IOK
a3 Kax o CeKa cueTema https://m.edsoo.ru/ecd480a2
Pemenne 3anau. [Ipenenst
73 MPUMEHUMOCTH T€OMETPHUY €CKOM bubmorexa [OK
P P https://m.edsoo.ru/cd174a10
OIITHKH
74 CKopocTh CBETa U METOJIbI €€ bu6motexa LIOK
HU3MEPEHUS https://m.edsoo.ru/f32aab06
but6mmoreka [IOK
75
Jlucnepens ceera https://m.edsoo.ru/lel6ccée
76 WNuTepdepenius ceera buomorexa TIOK

https://m.edsoo.ru/5fc0c638
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KorepeHnTHble HCTOUHUKH. Y CIOBHS

77 HaOJIOICHUSI MAKCUMYMOB U bubmiorexa [OK
MUHITMYMOB https://m.edsoo.ru/c6416d48
bubmmoreka [IOK
8 Pemerre sanas https://m.edsoc?I ru/3061de2b
but6moreka [TOK
& Tpumenenne uaTepdeperH https://m.edsoc:.l ru/668edbc8
bu6moreka [JOK
80 Aludpaicuis caeta https://m.edsoc? ru/12ed04b5
81 JudpakuroHHas peméTka. Y cioBue bubmoreka LIOK
HAOJIFOICHUSI TJIaBHBIX MaKCUMYMOB https://m.edso0.ru/f998d964
bub6mmoreka IIOK
82 Pemenne sazas https://m.edso;I ru/d58c41la
83 [TonepedyHOCTh CBETOBBIX BOJIH. bu6mmoreka LIOK
ITonsipuszaius cera https://m.edsoo.ru/e9890fe9
but6moreka [TOK
84 Pemterye sazat https://m.edso;_.I ru/c56¢8158
85 CBeroBbI€ SIBJIEHMS B IPUPOJIE Br6miorexa LIOK
https://m.edso00.ru/0b36363d
36 O06o001IeHe U CUCTEMAaTH3aLHS bubmoteka [IOK
3HaHui mo treme "OnTuka" https://m.edsoo.ru/8al4748b
87 KonTponbsHas pabora o teme bubmmorexa [IOK
«OnTHuka https://m.edsoo.ru/82315dd4
['paHUIBI MPUMEHHUMOCTH
88 KJIaCCUYECKOM MEXaHUKHU. 3aKOHBI bubmmoreka [IOK
ANEKTPOJUHAMUKH M IIPUHITUTI https://m.edsoo.ru/c9bd77ch
OTHOCHTEIILHOCTH
89 IToctynatel crienuanbHON TEOpUU bubmmoreka LIOK
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OTHOCHUTCJIIbHOCTHU

https://m.edsoo.ru/c56f05ch

[IpocTpaHCTBEHHO-BPEMEHHOM
untepBai. [IpeobpasoBanus Jlopenma.
YcnoBue NpUYMHHOCTH.

but6mmoreka [IOK

90
OTHOCUTEIILHOCTh OTHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3aMeieHre BpPEMEHU U COKpaleHne
JUTHHBI
o1 DHeprus u UMNYJIbC PeIsiTUBUCTCKON bu6motexa LIOK
YaCTULIbI https://m.edso0.ru/853a64fc
CBs13p Macchl ¢ 3HEprueu u
92 HAMITYJIbCOM PEIITUBUCTCKON YaCTHUIIBI bubmorexa LIOK
Y P Hot https://m.edsoo.ru/b6258ffa
DHeprus Mmokost
93 PaBHOBECHOE TEIIOBOE M3ITyUCHUE bubmmorera TIOK
e https://m.edsoo.ru/f54035a5
bub6moreka IIOK
%4 3axoH cMelenns Bina https://m.edso0.ru/1c5ff752
95 I'mmore3a M. [1nanka o KBaHTax. but6mmoreka [IOK
DOTOHBI https://m.edso0.ru/a5ffa218
9% 5 o bubmunoreka [IOK
HEPTIT H HMITYTIBC QOTOHA https://m.edsoo.ru/7fb307ec
97 ®oroapdext. OnbiThl A. T bu6mmoreka LIOK
Cronerosa. 3akoHbl poTodddexTa https://m.edso0.ru/8c68e5b9
VYpaBHeHune DUHIITEIHA 114
98 ¢doroadpdekra. "Kpacnas rpanuma” bubmmorexa LIOK
P parit https://m.edsoo.ru/01ef4556
dbororpdexra
99 Hasnenune ceeta. OnbiTsl 1. H. bu6motexa [IOK
JleGenena https://m.edsoo.ru/64b4f966
100 BoaHoBEIE CBOIiCTBA YaCTHII bub6moreka IIOK
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https://m.edsoo.ru/f59cfcec

Bonansl ne bpoiins. JlnrHa BOJIHBI Je

N bubmoteka [IOK
101 bpoituts 1 pasmepst 06H%CTH https://m.edsoo.ru/5df8bafl
JIOKAJTM3AIAN JIBVDKYIIICH CSl 9aCTHIIBI
102 KopnyckyIsipHO-BOIHOBO Jyaanu3m bromorexa [IOK
PHyCKyAp o https://m.edso0.ru/8ccab62a
103 Judpakuys 371eKTpOHOB Ha bu6motexa LIOK
KpUCTaJIax https://m.edsoo.ru/30dbal8c
C i .
neruduKa U3MEpEeHUN B IYII/IKpOMI/\I’pC Bu6morexa [[OK
104 CooTHolIeHUsT HeonpeneaEHH OCTeH
. https://m.edsoo.ru/65783dec
Ieiizenbepra
bub6mmoreka ITOK
105 P
CUICHUC rpadieckiX 3 au https://m.edsoo.ru/e70195hbd
N bubmuotexa [IOK
106 P
CICHHE PACICTHRIX Sanat https://m.edso0.ru/ee9b3182
KonTtponsHas pabora 1o Temam:
107 | "Ocross CTO", "Kopycryspric- BuGmorera LIOK
. S PHYCEYHP https://m.edsoo.ru/c3de891a
BOJIHOBOM Jyalii3M
OMNBITHI IO UCCIICTOBAHUIO CTPOCHUS
108 aroma. [TmanerapHas Mmojienb aToma bubmorexa [IOK
' P A https://m.edsoo.ru/312b750a
Pesepdopna
but6mmoreka ITOK
109 I1 b
OCTYHATH bOpa https://m.edsoo.ru/404dfa9a
110 Bupel cnektpoB. CiekTp ypoBHEM bubmmorexa [IOK
SHEPruM aTomMa BOJ0POJIa https://m.edsoo.ru/cf74blla
11 CrnoHTaHHOE ¥ BBIHYKJICHHOE bu6motexa [IOK
U3JIy4CHHE CBETA https://m.edso00.ru/f945d85c
112 Jlazep bu6mmotexa LIOK
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https://m.edsoo.ru/2288a0c4

113

HyxknonHnas mojaens siapa
I'eiizenOepra-MBaneHko. 3apsa u
MaccoBoe 4ucio siapa. M30Torbl.
PagnoakTUBHOCTH

bub6moreka [IOK
https://m.edsoo.ru/34ada5de

114

3aKOH paAM0aKTUBHOI'O pacnaja.
CBolicTBa MOHU3UPYIOIIET O
u3ny4eHus. Biusanue
PaaOaKTUBHOCTH Ha JKUBBIC
opranusmsl. Jlosumerpus

but6moreka [TOK
https://m.edsoo.ru/aab98bef

115

DHeprus CBsI3M HYKJIOHOB B sJIpeE.
SAnepubie cuibl. JledexT Maccsl sapa.
S nepubie peakuuu. AnepHbie
peakTopsl. [IpobiiemMbl yrpaBiisieMoro
TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTUYECKHUE aCIEKThI pa3BUTHS
SIIEPHOM DHEPreTUKU

bu6moreka [IOK
https://m.edsoo.ru/ff1758d0

116

MeToas! peructpaluu u
HCCIIEIOBAHMS DJIEMEHTAPHBIX YACTHII.
dyHIaMEHTalIbHbIE B3aUMOI€H CTBHUSI.
BaproHbl, ME30HBI U JICITOHBI.
[IpencraBnenune o CtaHgapTHOM

Moz enu. KBapk-riirooHHast MOJIENb
aJIpOHOB

but6mmoreka IIOK
https://m.edsoo.ru/lac08a5b

117

®usuka 3a npenenamu CTaHAapTHON
mojenu. TéMHast MaTepust U TEMHas
sHeprus. ETMHCTBO du3nueckoi
KapTUHBI MUpa

but6mmoreka [IOK
https://m.edsoo.ru/c026fd37
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OTansl Pa3BUTUA aCTPOHOMUMH.

but6mmoreka [IOK

118
3HaueHue aCTpPOHOMHHU https://m.edsoo.ru/ad73e145
[TpuMeHUMOCTh 3aKOHOB (PH3UKH JJIS

119 00BSICHEHHSI TPUPOABI KOCMHUYECKUX bu6mmotexa LIOK
00BEKTOB. METOIbI aCTPOHOMHUYECCKUX https://m.edso0.ru/39c44028
HUCCIIeTOBaHUM
CoBpeMeHHbIE ONTHYECKUE

120 TEJIECKOIIBI, PAJHOTEIECKOITBI bubmorexa OK

> Pt ’ https://m.edso0.ru/4877aale
BHEaTMOc(epHasi aCTpOHOMUS
Bup 3Bé3anoro neba. Co3Be3aus,
121 SIpDKH € 3BE3bL, IIJIAHETHI, X BUAUMOE bubmorexa HOK
p ’ ’ https://m.edsoo.ru/aac588eb
JBIDKEHHE
Conneunas cucrema. CoJHILE.
122 C . H bubmmoreka [IOK
omHeHtad aKTHBHOC{B' CTORHHEK https://m.edsoo.ru/22748eb4
sHeprun CoJiHIA U 3BE3]
3BE3/1bI, ©X OCHOBHEBIE
123 XapaKTepuCTUKU. JlnarpamMmma bubmorexa TIOK
| paktep . P . https://m.eds00.ru/42169944
CHEKTPaJIbHBIA KJIACC — CBETUMOCTh
124 3Be3/IbI TIIABHOM IT0CIIE0BATENFHOCTH bubmorexa HOK
A A https://m.edsoo.ru/b3ch766¢
Buyrpennee crpoenue 3BE31.

125 CoBpeMeHHbIE MTpeICTaBIECHUS O bubmoreka LIOK
MIPOUCXOKJIeHUH U 300y ConHia https://m.edsoo.ru/d09da494
¥ 3BE31. DTANbI )KU3HU 3BE3]T
Mneunsri I1yTte — Hama I'amakTuka.

126 T A T e . bubmoteka [IOK

WIIBI TAJIaKTHK. HBIE IBIPEI B
P AP https://m.edsoo.ru/7cd10a0a
sIpax TrajdaKTHK

127 Bcenennas. Pacumpenue Beenennoit. bu6motexa [IOK
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3akon Xa06ua. Teopus bonbmioro
B3pbIBA. PenmukTOBOE M3IIydeHNE

https://m.edsoo.ru/3dbdf0d2

128

MacurabHast cTpykTypa BeeneHHoi.
Meraranaktuka

but6moreka [TOK
https://m.edsoo.ru/ce234633

129

Hepeménnasie mpoOaeMbl aCTPOHOMHH

but6mmoreka [IOK
https://m.edsoo.ru/d37d9ffe

130

@uU3HYECKH IPAKTUKYM I10 TEME
"HccneqoBaHrue MAarHUTHOT'O IO
MMOCTOSIHHBIX MAarHUTOB'" HJIH
"UccrnemoBaHue CBOMCTB
(dheppomMarHeTuKoB" wim
"NccnenoBanue NeUCTBUSA
MTOCTOSTHHOT'O MarHuTa Ha paMKy ¢
TOKOM"

bu6moreka IIOK
https://m.edsoo.ru/67361aef

131

DuU3NYECKUI TPAKTUKYM 10 TEME
"N3mepenne cuiibl Ammiepa" uim
"N3yuenne 3aBUCUMOCTH CHJIBI
Awmriepa OT cuiibl TOKa" Wi
"OnpeneneHre MarHUTHOW MHIYKIIUH
Ha OCHOBE U3MepeHUs cuiibl AMmepa"

but6mmoreka [IOK
https://m.edsoo.ru/fcae91e9

132

DU3NUECKUM MPAKTUKYM 1O TEME
"HccnenoBaHue ABICHAS
3JIEKTPOMAarHUTHOM UHAYKIUU" UK
"OnpeneneHre MHAYKIIMUA BUXPEBOTO
MarHUTHOTO moJs"

https://m.edso0.ru/c36658da

133

®u3nyecKnii IPaKTUKYM I10 TEME
"HccnenoBanue sIBJICHUS
camounaykuun" umn "Coopka Moenu

but6mmoreka [IOK
https://m.edsoo.ru/b8fh6391
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2JIEKTPOMAarHuTHOro reLeparopa”

134

@u3nueckuil MPaKTUKYM 110 TEME
"U3Mepenue reproja cBOOOTHBIX
KOJIe0aHUI HUTSIHOT'O U TIPYKUHHOTO
MasiTHUKOB"

but6moreka [TOK
https://m.edsoo.ru/5d159d35

135

®u3nyecKuil IPaKTUKYM I10 TEME
"[IpeoOpa3zoBanme SHEPTUU B
NPY>KUHHOM MasiTHUKE"

but6moreka [TOK
https://m.edso0.ru/a28026hd

136

®u3nyecKkuil IPaKTUKYM 10 TEME
"HccnenoBaHue nepeMeHHOro Toka
4epes MOCNIEN0BATENbHO COEIMHEHHBIE
KOHJICHCATOp, KaTylIKy U pe3ucrtop"
niu "Uccnenoanue paboThbl
HCTOYHUKOB CBETAa B I[€NU
IIEpEMEHHOr 0 ToKa"

bu6morexa IIOK
https://m.edsoo.ru/89dc2d90

137

@u3nYeCcKHil MPAaKTUKYM I10 TEME
"N3y4yeHne napameTpoB 3BYKOBOM
BOJIHBI"

bu6mmoreka IIOK
https://m.edsoo.ru/h100661a

138

DU3NYECKUN PAKTUKYM I10 TEME
"N3MepeHue noxka3aTels NpeaoMIeHUs
crexia" wim "[lonyuyenue
1300pakeHUsl B CUCTEME U3 MIJIOCKOTO
3epKaja v JIMH3bI"

but6mmoreka ITOK
https://m.edsoo.ru/42569eal

139

®u3nyecKuil IPaKTUKYM I10 TEME
"NccnenoBanue 3aBUCUMOCTH
(OKYCHOr 0 pacCTOSIHUS OT BEIECTBA
(Ha MpUMepe KUIKUX JIUH3)" UIIH
"N3mepenre GOKYyCHOTO pacCTOSHUS

bubmmoreka [IOK
https://m.edsoo.ru/b879fh3f
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paccenBarOIIMX JMH3"

140

Pu3nyecKuil IPaKTUKYM I10 TEME
"Habnronenue nudpakinm,
uHTephepeHINH U TOJsIpU3alun
cera"

but6moreka [TOK
https://m.edsoo.ru/8b7ac737

141

@u3nyeCcKuil MPAaKTUKYM 110 TEME
"Onpezaenenne UMIyJIbca U SHEPrUu
PEIATUBUCTCKUX YacTHI (10
¢doTtorpausmM TPEeKoB 3apsKEHHBIX
YaCTHI] B MATHUTHOM T10JIE)"

but6moreka [TOK
https://m.edsoo0.ru/63756¢c47

142

@u3nyecKuil MPaKTUKYM 110 TEME
"N3mepenne nocrosiHHou [lnanka Ha
ocHOBe uccienoBanus potodrpdexra”
nmu "MccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA 4€pe3 CBETOIHUOA OT
HarnpsoKeHus"

but6mmoreka [IOK
https://m.edsoo.ru/eb916f82

143

Pu3nYeCcKnuil IPaAKTUKYM I10 TEME
"UccnenoBanue cnekTpa
pa3peKEeHHOr 0 aTOMapHOr 0 BOAOPOia
U U3MEpEeHHe MoCcTossHHON Pundepra"

bu6mmoreka LJOK
https://m.edsoo.ru/ec651eb8

144

@u3nYeCcKHil TPAKTUKYM I10 TEME
"UccnenoBanue paagnoakTHBHOTO
(oHa c ucronb30BaHUEM J103UMeTpa”
i "M3yuenue nornoeHus oera-

YacTUL] AJIFOMUHAEM"

bu6morexa IIOK
https://m.edsoo.ru/c3dabe6e

145

DuU3NYECKUN TPAKTUKYM O TEME
"Habmroneaus 38830H0ro Heba
HEBOOPYKEHHBIM I'JIa30M C

bubmoteka [IOK
https://m.edso0.ru/1072021e
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HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUH I ONPeeIeHUs
MOJIOKEHUSI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ua CeBepHOro noJryIapus v
spkue 38E&31b61" v "HabmroneHus B
teneckon JIyHBI, TIIaHeT, TYMaHHOCTEH
U 3BE3IHBIX CKOILJICHUI"

O060011eHNE U cucTeMaTH3aIus
3HaHui. Ponb usuku n actpoHomMuu B

. . bu6moreka [IOK
146 9KOHOMUYECKOM, TEXHOJOTHISCKOM,
_ N https://m.edsoo.ru/ad6ddeed
COIMAJIbHOM M 3THYEeCKOU chepax
JIeATeIIbHOCTH YEJI0BEKA
O000111eHNE U CUCTEMATA3AIHS
147 3HaHUH. Posb 1 MmecTo pusuku u bu6motexa [IOK
ACTPOHOMMH B COBPEMEHHON HAyYHOMN https://m.edso0.ru/18f19f7c
KapTHHE MHUpa
O06001IeHne U cucTEMaTU3aLUs
3HaHuil. Ponb gusnueckoit Teopuu B
(hopMUPOBaHUH TIPEICTABICHUH O
148 (¢u3nyecKoil KapTUHE MHUpa, MECTO Bubamorera [IOK
. P b, https://m.edsoo.ru/e7d400f4
(bu3nyecKoil KapTUHBI MUpPA B 0011IEM
Py COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX MTPEACTABJICHUH O IPUPOJIC
149 0O0001IeHr e ¥ CUCTEMATU3 AU bub6mmoreka ITOK
3HaHui 1mo treMe "Kunemarnka" https://m.edsoo.ru/b032fc4b
150 O000111eH1 € U CHCTEMATHU3ALUS bu6moreka [IOK

3HaHuii no teme "Kunematnka"

https://m.edsoo.ru/4e31b507
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O00011IEHNE U CUCTEMATHA3 AN

bu6mmoreka [IOK

151
3HaHu# no teme "J{unamuka" https://m.edsoo.ru/2dfbafcs
O00011IeHNE U CUCTEMATA3AIHS
152 3HgaHui 1o TeMe "CraTiHkKa TBEPIOro Bubmorexa LJOK
" P https://m.edsoo.ru/3cca482e
Tela
O000111eHNE U CUCTEMATA3AIHS
153 3HAHUU 110 TeMe ""3aKOHBI COXPAaHEHUS Bubmorexa LJOK
" P https://m.edso0.ru/32a4d1a0
B MEXaHUKE
O06001IeHne U CHCTEMATU3ALINS
154 3HaHu# 110 TeMe "OCHOBEI Bubmorexa LIOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJIIPHO-KMHETHIECKON TEOPUHU
O0001IEe e U CUCTEMATHA3ALUSA
155 3gaHui o teMe "TepMoaguHaMuKa Bubmiorexa LIOK
,I,) A ' https://m.eds00.ru/c63f7¢10
TenoBsle MAIIMHBI
O06001IeHrE U CUCTEMATU3ALIIS
156 3HaHUM Mo TeMe "ArperaTHblie bubmotexa [IOK
cocTosaHus Beniecrsa. Pa3oBoie https://m.edsoo.ru/1d36b5b1
nepexopl"
O06001IeHr e U cucTEMaTU3aLUs
157 3HaHI/II; o TeMe "DIEKTPUUECKOE Bubmorexa HOK
" P https://m.edsoo.ru/3bf0defo
oje
0O0001IEe e U CUCTEMATU3ALIHS
. " . bub6morexa IIOK
158 3gaHui 110 TeMe "[locTosIHHBIN
. " https://m.edsoo.ru/71453ee6
MEKTPUIECKUI TOK
O000111eHNE U CUCTEMATA3AIHS
159 3HaHui 1o TeMe "TOKH B pa3IndHEIX Bubmorexa LIOK
" P https://m.edsoo.ru/3d40077a
cpenax
160 O0001IeHrE U CUCTEMATA3AIINSI but6mmoreka [TOK
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https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a

3HaHui no TreMe "MarautHoe mnose"

https://m.edsoo.ru/3b4c06ae

PesepBHbIii ypok. O600meHue u

bu6moreka [IOK

161 i
SHCTeMaTmaHHH SHAHAH O TeM,? https://m.edso0.ru/053e2248
DNeKTpOMarHUTHAS WHTYKIIHS
PesepBHbIi ypok. O0001I€HNE 1
P P N but6moreka [TOK
162 crucTeMaTU3ausg 3HAaHUH 110 TEME
" " https://m.edsoo.ru/d6310bfd
MexaHuudeckue Kojie0auus
PesepBHblit ypok. O0001IEHNE 1
163 CI/ICTIe)MaTI/ISZIII)I/I}I 3HaHI/II7LIu 10 TEME Bubmorexa LIOK
" " https://m.edsoo.ru/5e2bb83d
DneKTpoMarHuTHbIE KoJaeOaHus
PesepBHbIii ypok. O0001ICHHE 1
164 cucTeMaTHh3alys 3HaHUH 110 TEME bub6mmoreka ITOK
"MexaHu4ecKHre U 3JIEKTPOMarHUuTHbHIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBHbIi ypok. O0001€HNE U
PBHBIH YP ! BuGmotexa LIOK
165 cUcTeMaTU3alNs 3HAHUN 110 TEME
" " https://m.edsoo.ru/52ad1603
Onrrka
PesepBHblii ypok. O0001IEHTE U
P P 1]1 bubmunoreka [IOK
166 crucTeMaTU3ausg 3HAaHUH 110 TEME
https://m.edsoo.ru/5beclc65
"OcuoBsr CTO"
PesepBHblii ypok. O0001IEHE U
P P N bu6moreka [IOK
167 CHUCTEMATU3ALIMS 3HaHUH 110 TEME
" . " https://m.edsoo.ru/f7c59d38
KopryckynsipHO-BOIHOBOM qyann3m
PesepBHblii ypok. O0001IEHNE U
P P Fl bubmuorexa [IOK
168 CHCTEMATHU3AIIMS 3HAHUH 110 TEME
" " https://m.edsoo.ru/1f511654
duzuka atoma
169 PesepBHbIii ypok. O6001ICHNHE 1 but6mmoreka [TOK

CUCTEMATHU3alIuA 3HAHUM 110 TEME

https://m.edso0.ru/905c5ce0
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https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0

"®du3uKa aTOMHOIO s71pa U
3JIEMEHTApHBbIX YyacTul"

PesepBHbIii ypok. O6001mIeHNE 1

170 cUCTEMAaTU3alNA 3HAHUN 110 TEME 1 BrbmuoTexa HOK
" " " https://m.edsoo.ru/2bffb94c
DneMeHTHI aCTPOPHU3UKU
OBIIEE KOJIMYECTBO YACOBTIIO 170 16

[TPOIT'PAMME
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https://m.edsoo.ru/2bffb94c

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAUJIBI JIVIAA YYEHUKA

» ®dusuka, 10 kmace/ Mskumies I'. 4., byxoBnes b.b., Corckuit H.H. nmox
penakuueit [lappentoreBoit H.A., AkunonepHoe o01ecTBo «31aTenbcTBO
«IIpocsemienue»

» ®usuka, 11 knacc/ Makumes I'.J1., Byxosues b.b., Hapyrun B.M. nog
penakiueit [lapdentreBoit H.A., Akinoneproe o6mecTBo «3aaTenbcTBO

«IIpocsenienne»

METO/IUYECKHUE MATEPUAJIBI IJI51 YUUTEJIA

1. ®usuka. 10 kmacc. YueOHUK 171 00111€00pa30BaTeIbHBIX OPraHU3alNM C
MPUJIOKEHUEM Ha DJIGKTPOHHOM HOCUTENIE: 0a30BbIi U MPOPUILHBIA YPOBHU/
I'.4. Msxkuies, b.b. byxosnes, Corckuii H.H./ M.: IIpocsemienue, 2020.

2. Kynepureitn FO.C. ®usuka. JuddepenunpoBanHbie KOHTPOIbHbBIE paOOTHI.
7-11xmacc.CII6.: U3xa. Jom «Centsidpny, 2015.

3. ®usuka. «kKOHCTPYKTOP» CaMOCTOSATENbHBIX U KOHTPOJIBHBIX padot. 10 — 11
KJIACCBI: MIOCOOME JIJIsl yuuTeneu oomeoopazoBaTenbHbIX yupexaenuit/ C.M.
AnnpromeuknH, A.C. Ciyxaesckuii.- M.: [Ipocsenienue, 2018.

4. Coopnuk 3amad o gusuke. 10-11 knaccel (k yaueOnukam I'.A. MskurieBa
u.ap.) — M.: Ox3amen, 2019.

5. Coopnuk 3ana4 no ¢usuke st 10-11 kimaccel: mocodue i ydammxcs
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00111e00pa30BaTEILHBIX OpraHU3aIuii: 0a30BbIl U PO UIbHEIH ypoBHH / H.A.

[Mapdentrena.- 5-e uzn. M .: [lpocsemenue, 2017 .

6. ®usuka. 3agauank. 10-11 xi.: [Tocobue mis oOmeoOpazoBaTeIbHBIX
yupexaennii / PeimkeBuy A. I1. - M.: lIpoda, 2019.

7. TemaTudeckue caMoCTOSITETbHBIE U KOHTPOJIbHBIE paboThI 10 pusuke. 10
kiace. / O.W. I'pomriesa.- M.: Dk3ameH, 2017.

8. A.II. PeimkeBuu. CoopHUK 3a1au o ¢usnke. Mocksa, poda, 2017 r

9. ®dponTanbHbIe TabopaTopHbIe PadoThI MO ¢u3nke B 7-11 kmaccax
0011e00pa3oBaTebHBIX yupekacHusax: Ku. as yaurens / B.A. bypos, F0.1.
Huxk, b.C. 3BopeikuH u 1p.; noa pea. B.A. bByposa, I'.I'. Hukudoposa. - M.:

[Ipocsemenue: Yueb, nut., 2015

10. KogudukaTop 31eMEeHTOB cofiepKaHusl U TPEOOBAHHM K YPOBHIO MOATOTOBKHU

BBINTYCKHUKOB 00111€00pa30BaTeNbHBIX YUpekIeHu s mpoBeaenus B 2024 rony

€IUHOro rocyaapcTBeHHoro sk3amena no ®M3UKE.

11. JI. A. Kupuk. @uzuka 10. COOpHHK CaMOCTOSATENbHBIX U KOHTPOJIbHBIX
pabot. Mocksa «nekca» 2019 r.

12. ®usuka. 10 kiacc: TEXHOJIOTMYECKUE KAPThl YPOKOB 1O yueOHuKy I'. 4.
MsxkuieBa, b.b. byxosneBa, H.H. Corckoro/ aBt.-coct. H.JI. Ilenareituenko.-
Boarorpaa: Yuurens. 2019.

13. I'.B. Mapkuna ®usuka 10 knacc. [loypounsie mnansi mo yueoHuky I'.51.

MsxkunieBa, b.b. byxosuesa. B.: Yunrens, 2020.
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14. COOpHUK TECTOBBIX 3aJaHUI 111 TEMATUYECKOTO U UTOrOBOTO
KOHTPOJIS.

®dwusuka 10 kmace. M.: «MuTemnext-Lientpy, 2019

A D®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI
CETHU UHTEPHET

1. bubmuoreka IHOK https://m.edsoo.ru

2. https://resh.edu.ru

3. https:/lyaklass.ru

4. https://edu.skysmart.ru

5. https://urok.apkpro.ru
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