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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uKke Ha YpPOBHE CpeaHEro oOIero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IOJOXKEHUW M TpeOOBaHMN K pe3yjbTaTaM OCBOCHHS
OCHOBHOM 00pazoBarenbHON mporpammsbl, npenacraBieHHbix B PI'OC COO, a
Takxke ¢ yu€ToMm (enepanbHoi pabouelt nmporpamMmel Bocriutanus U Konuenmuu
npenojgaBanus  yueOHoro mpeamera «®Dusuka» B 00pa30BaTENbHBIX
opraumsaiusax  Poccuiickon — ®enepauuy,  peaM3YIOIIUX  OCHOBHBIC
oOpa3oBaTeabHbIE MPOTPaAMMBI.

[Iporpamma 1o ¢Qusuke omnpenenser o0sA3aTeNIbHOE MPEAMETHOE
coJiepKaHKe, YCTaHABIMBAET PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3yUEHUs
TEM U pa3esioB y4yeOHOro mpeamMera C Y4YETOM MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKM Y4eOHOro IMpoliecca, BO3PACTHBIX
ocobeHHocTtel oOyvatonuxcs. [Iporpamma no ¢usuke Aaét mpencTaBieHUE O
HEeNsIX, COAEpXKaHUM, OOIel cTpaTeruu OOy4YeHHUs, BOCIHUTAHUA M PA3BUTHUSA
oOydaromuxcs cpelcTBaMu ydyeOHoro npeamera «Duzuka» Ha yriayoJaéHHOM
YpOBHE.

N3yuyenue kypca Qusuku yriayOJa€HHOTO YPOBHS IMO3BOJISIET peajn30BaTh
3aauyu npo¢eCcCUOHAIBHON OpPUEHTAIlMU, HAMpaBIEHO Ha CO3JaHUE YCIOBUU
JUISL TIPOSIBJIEHUSI CBOUX WHTEJUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEM
KOKIbIM  OOyYaromuMmcsi, KOTOphlE  HEOOXOAMMBI I  MPOJOJKEHUS
oOpa3oBaHHs B OpraHM3alusix MOpoPEeCcCHOHAIBHOTO 00pa3oBaHus IO
pPa3sTUYHBIM (PU3UKO-TEXHUUYECKUM U MHXKEHEPHBIM CIEIIUATBHOCTSM.

B mnporpamme mno ¢usuke omnpeaensioTcs IUIAaHUPYEMbIE pe3yiIbTaThl
OCBOCHHUSI Kypca (U3HMKM Ha YpOBHE CpeaHero oOmero oOpa3oBaHUS:
JUYHOCTHBIE, METaNpeIMEeTHbIe, MpeaMeTHbIe (Ha YriayOJEHHOM YpOBHE).
Hayuyno-meTomonornueckoii OCHOBOM It pa3pabOTKu  TpeOOBaHMMA K
JMYHOCTHBIM, METANPEJIMETHBIM M IMPEAMETHBIM pe3ysibTaTaM OOydYaroluxcs,
OCBOMBUINX IpOrpamMmy o (pu3uKe Ha ypoBHE CpeIHEro ooOiiero oOpa3zoBaHUs
Ha yriyOJE€HHOM YpOBHE, SIBISETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

[Iporpamma no usmke BKIIOYAECT:

IUIaHUPYEMBbIE Pe3yJbTaThl OCBOEHUS Kypca (U3HKK Ha YriayOJE€HHOM
YPOBHE, B TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAThI IO ['0JIaM 00y4YEeHHUS;

cojiepkaHue yuyeOHoro npeamera «O@u3nka» mo rogaM 00y4deHus.

[Iporpamma 1o Qu3nke HMEET NPUMEPHBIM XapaKTep U MOXKET ObITh
MCIOJIb30BaHa YUUTENAMU (PU3UKH JIJIsI COCTABJICHUS CBOMX PabOUUX MPOTrpaMM.

[Iporpamma 1o ¢pu3HKe HE CKOBBIBAET TBOPUYECKYIO HHULIMATUBY YUUTENIEH
U IPENOCTaBISIET BO3MOXXHOCTU JUISl pealu3alud Pa3INYHbIX METOIUYECKUX



MOJXO0JI0OB K MpENnojaBaHWI0 (U3MKHU Ha YIIyOJEHHOM YPOBHE IpPH YCIOBHHU
COXpaHEHUs 00A3aTENbHON YaCTH COAEPKAHUS Kypca.

®du3rka Kak Hayka O HamboJsiee OOIIMX 3aKOHAX IPHUPOJbI, BBHICTyHas B
KauecTBe Yy4yeOHOro IMpeAMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIaJ B
cucteMy 3HaHUM 00 okpyxkatomeM wupe. IlkonbHbIE Kypc (u3uku —
CUCTEMOOOPA3YIOMMI  JUIsI  €CTECTBEHHO-HAYyYHBIX Y4YEOHBIX MPEAMETOB,
MOCKOJIbBKY (DU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB W SIBICHMHIA,
U3y4aeMbIX XUMHUEH, Ouoyorueit, usznueckoil reorpadueil U acTpOHOMUEH.
Hcnonb3oBaHue M aKTHUBHOE NpUMEHEHHE (PU3MUYECKUX 3HAHUU OMpenesnso
Xxapaktep M OypHOE pa3BUTHE pa3HOOOpa3HbIX TEXHOJOTMH B cdepe
DHEPIreTUKH, TPAHCIIOPTA, OCBOEHUSI KOCMOCA, MOJTYYEHUSI HOBBIX MAaT€pUaJIOB C
3aIaHHBIMU CBOMCTBaMH. M3ydeHue (uU3MKM BHOCHUT OCHOBHOW BKJIaJ B
dbopMHUpOBaHUE €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa o0O0ydyarouierocs, B
dbopMupoBaHue yYMEHUN NPUMEHSATH HAy4YHBIM METOJ| TO3HAHUA TIPU
BBITIOJIHCHUW UMH YYEOHBIX UCCIICIOBAHUI.

B ocHOBY kypca ¢u3uku Ha YpOBHE CpeaHero oOImiero oOpa3oBaHUS
MOJIOKEH PAJl HACH, KOTOpble MOXKHO pacCMaTpuBaTh KaK MPUHIUIBLI €ro
OCTPOEHHSI.

Hoea uenocmnocmu. B cOOTBETCTBUU C HEU KypC SIBISETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuajl M3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET
KaK BOTIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoen zenepanuzayuu. B cooTBeTCTBUU ¢ HEW MaTepual Kypca (U3HKU
o0beuHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce sBIsieTcs
dbopMuUpoBaHUE MIPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pPHUH, BEIIECTBE U
noJe.

Hoea cymanumapuzayuu. EE peann3anys MpeanoiaracT UCnoib30BaHUE
T'YMaHUTApHOTO MOTEHITHaNa (PU3NYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHUS
¢u3uku Cc pa3BuTHEM O0OIIecTBa, a TakkKe C MHUPOBO33PECHUYCCKUMU,
HPABCTBEHHBIMU M SKOJIOTHUYECKUMH MPOOIeMaMH.

Hoesa npuknaonon wnanpasenennocmu. Kypc o(usuku yriayOoaéHHOTO
YPOBHSl TpPEANoJiaraeT 3HAKOMCTBO C IIMPOKHUM KPYrOM TEXHUYECKUX H
TEXHOJOTHYECKUX NPUIOKEHUN H3YUYECHHBIX TEOpUM W 3aKOHOB. [Ipm 3TOM
paccMaTpWBAIOTCS HA YPOBHE OOIMMX TIPEICTABICHUH ¥ COBPEMEHHBIC
TEXHUYECKHE YCTPONCTBA, U TEXHOJIOTHH.

Hoea 3konozuzayuu peamn3yeTcs MOCPEACTBOM BBEJICHUSA 3JIEMEHTOB
CONlepKaHMs, TOCBSIIEHHBIX SKOJOTUYECKHM TIpoOIeMaM COBPEMEHHOCTH,
KOTOpPbIE€ CBA3AHbI C PA3BUTUEM TEXHHKU M TEXHOJOTHH, a TakKe 00CYKICHUS



npoOjieM  palMOHAJIBLHOIO  TMPUPOJOINOIL30BAaHUS U DKOJOTHYECKOM
0€30MacHOCTH.

OcBoeHue coJiepaHus NPOrpamMMBbl IO (PUBHKE JOJDKHO OBITh MOCTPOEHO
Ha MPUHIIMIIAX CUCTEMHO-JEATEeIbHOCTHOrO nojaxoaa. s ¢pus3uku peanuzamus
ATUX TMPUHIMIOB 0Oa3upyeTcs Ha HUCIOJb30BAaHUU  CaMOCTOSITEIHLHOTO
AKCIEPUMEHTA KaK IMOCTOSHHO JENCTBylomero Qgakropa ydeOHOro mporecca.
st yroyOin€HHOro YpOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YUYEHHUYECKOIO
AKCIEPUMEHTA, BKIIOYAIOMIETO (POHTAIBHBIE YYEHUUYECKHE OIbBITHl IIPU
U3Y4YEHUU HOBOI'O Marepuana, jJabopaTopHbie padOThl U paOOThl MPAKTHUKyMA.
[Tpu 5TOM BO3MOXHBI JBa crioco0a peanu3anuu (HU3NYECKOro npakTukyma. B
NEPBOM cllyyae MpakTUKyM npoBoautcs nubo B koHie 10 u 11 xnaccos, nubo
MOCJIE MEPBOIO U BTOPOTO MOJYrOAWi B KaXKJIOM U3 ATHUX KiaccoB. Bropoi
croco® — ATo UHTErpaus padoT MPakKTUKyMa B CUCTEMY JIa0OpPaTOPHBIX padoT,
KOTOpBbIE MPOBOJATCS B Mpollecce M3ydeHus paszzena (temsl). [lpu s3Tom mon
paboTamMu TIpaKTUKyMa MMOHUMAETCSI CAMOCTOSITEILbHOE MCCIIEIOBaHUE, KOTOPOE
IPOBOAMUTCS IO PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BHUIa O€3 MOIIAroBOn
UHCTPYKIIHH.

B nporpamvme mno ¢usnke cucreMa YYEHHYECKOTO JKCIEPUMEHTA,
1ab0paTOPHBIX padOT M MPAKTHKyMa MpEeACTaBIeHa eAUHBIM NiepeuneM. Beibop
TEMATUKU JIJIs1 3TUX BUJIOB YUCHUUYECKUX MTPAKTUUECKUX PabOT OCYIIECTBISAETCA
y4aCTHUKaMu  00pa3oBaTENILHOrO MpoIlecca MCXOAs M3  0COOEHHOCTEU
NOYPOYHOTO IIJIAHUPOBAaHMS W OCHaIleHus kabunera ¢usuku. [lpu 3TOM
oOecreuynBaeTcsl OBJaJieHuE O0YyJarONIMMUC YMEHUSMU MPOBOJAUTH MPSIMbIEC U
KOCBEHHBIE U3MEPEHHUsI, UCCIEIOBAHUS 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH U
MIOCTAaHOBKY OMBITOB IO MPOBEPKE MPEIIOKEHHBIX THIIOTE3.

Bonpiioe BHUMaHHE YAENSETCS PEHICHUI0 PACUETHBIX M KAaYeCTBEHHBIX
3anau. [Ipu aTOM A pacu€THBIX 3a7a4 TPUOPUTETOM SIBIISIOTCS 33/1a4U C SIBHO
3IaHHOM W HESABHO 3aJaHHOM (PU3HYECKON MOJENbI0, ITO3BOJISIONINC
MPUMEHSTh W3YUYEHHBIE 3aKOHbI U 3aKOHOMEPHOCTH KaK W3 OJIHOrO paszena
Kypca, TaK M WHTETpUpys NPUMEHEHWE 3HAHWW W3 pa3HbIX pas3nenoB. Jlms
KaueCTBEHHBIX 3amay IPHOPUTETOM SIBJISTFOTCS 3aJIaHus Ha
o0BsICHeHHE/TIpEICKa3aHNe MPOTEKaHU (PU3NYECKUX SIBICHUH W TPOIECCOB B
OKpYXaloIel Xu3HHU, TpeOyromue BeIOopa (Pr3ndecKkoil Moaenu AJis CUTyalluu
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedboBanuamu DPI'OC COO k wmarepuanbHO-
TEXHUYCCKOMY OOCCIICUEHHIO Y4eOHOTO Tporiecca Kype (GHU3UKH YriryOaEHHOTO
YpPOBHSI Ha YpPOBHE CpeAHero ooOmero oOpa3oBaHUsl JOJKEH H3y4aTbCid B
YCIOBUSIX TMpeaMeTHOro kabuwHera. B kaOuHere GU3MKKW JOHKHO OBITH



HEeoOXoauMoe J1labopaTopHOe OOOpYAOBaHUE JJIS BBIMOJHEHHS YKa3aHHBIX B
nporpaMme no (pU3MKEe YYEHHMYECKHX ONBITOB, Ja0OpaTOpPHBIX paboOT U padoT
MPaKTUKYMa, a TakK)Ke JEMOHCTPAIIMOHHOE 000pYyI0BaHHUE.

JleMoHcTpanmoHHOe 000Opy/oBaHue (QOpMHUPYETCS B COOTBETCTBUHU C
MPUHIIMIIOM MHHHMAJIBHOH JIOCTAaTOYHOCTH M O00ECIEYMBAECT IOCTAHOBKY
MEPEUNCIICHHBIX B TIpOrpaMMe IO (DH3WKE KIIOUEBBIX JIEMOHCTPAIMHA IS
WCCJICIOBAaHUS W3YYaeMbIX SBJICHMA W TPOIECCOB, OSMIHUPUYECKUX U
(GyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MTPUMEHEHUH.

JlabopaTtopHOe 00OpYy/IOBaHHE I YYEHWYCCKUX TIPAKTHYECKUX padoT
dbopMupyeTCsI B BHJIC TEMAaTHYSCKUX KOMIUICKTOB M 00€CTICUNBACTCS B pacuére
OJIHOTO KOMIUIGKTa Ha JABYX OOYYarOIIMXCSA. TeMaTHYeCKHE KOMIUICKTHI
71a00opaTOpHOTO 00OPYIOBAHUS JIOJDKHBI OBITH TMOCTPOCHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM aHAJIOTOBBIX U ITU(POBBIX TPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJIE ITU(DPOBBIX JTaO0OpaTOPHI.

OCHOBHBIMH IIEJIIMH U3yYCeHUS (PU3MKH B 00IIIeM 00pa30BaHUU SIBIISTFOTCS:

dbopMHupOBaHUE WHTEpeca W CTPEMJICHUS OOYYArOIIMXCSA K HAyYHOMY
U3YYCHHWIO TPUPOJIBI, PpPAa3BUTUE WX HWHTC/UICKTYaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ MO3HAHUS U (POopMUpOBaHHE
UCCJIEI0BATEIBCKOTO OTHOIIEHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

dbopMHUpOBaHME HAYYHOIO MHUPOBO33PEHUS KakK pe3yibTaTa HW3YYCHUS
OCHOB CTPOEHHMsI MaTepuu U QyHAaMEHTAIbHBIX 3aKOHOB (DHU3UKU;

dbopMupoBaHUE YMEHHMH OOBACHITH SBJICHHUS C HCIOJb30BaAaHUEM
(bu3MUeCcKuX 3HAHUN M HAYYHBIX JOKA3aTEIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O PONM (UIUKU IS Pa3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE  TPEJCTABICHHWH O  BO3MOXHBIX  cdepax  Oymymiei
npoecCHOHanbHON ESITETbHOCTH, CBSI3aHHBIX C (DU3MKOM, MOATOTOBKA K
JanbHEWIIeMy OOY4eHHIO B ’TOM HAMpPaBICHUU.

JlocTkeHune ITUX 1efiei 00ecrieunBaeTCs PEIICHUEM CIEAYIOMNX 3a/1a4 B
mpoliecce U3ydeHust Kypca GU3MKU Ha YPOBHE CPEIHETO 00IIeT0 00pa3oBaHUs:

npuoOpeTeHne CUCTEMBl  3HAHHUU 00 o0mmx br3UIeCKIX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUAX, BKIIOYAS MEXaHUKY, MOJEKYISPHYIO
GU3HKY, SIEKTPOIUNHAMUKY, KBAHTOBYIO (PM3HUKY U SJIEMEHTHI acTPO(DH3UKH;

dbopMupOBaHUE YMEHHMA TPUMEHSATH TEOPETUUYECKHE 3HAHUS IS
00BsicHeHNS (M3UYECKUX SIBJICHUA B MPUPOJE U JJISl MIPUHSATHUS MPAKTUYECKUX
pEIICHUI B MOBCETHEBHOW KU3HU;



OCBOCHHUE CIIOCOOOB PEIICHUS pa3IMYHbIX 3a7ad C SBHO 3aJaHHOMN
dbu3nvecKkor Mojenblo, 3a7ad, MOIPa3yMEBaIOIINX CaMOCTOATEIILHOE CO3/1aHue
dbu3ndeckod Mojenu, aJAeKBaTHOW YCJIOBUSIM 3ajlaud, B TOM YHCIE 3a/ad
WHXXEHEPHOI'0 XapakTepa;

NOHUMAaHUE (PU3UYECKUX OCHOB U TMPHUHIIMIIOB JEUCTBUS TEXHUUECKUX
YCTPOUCTB M TEXHOJOTHMUYECKUX TPOIIECCOB, MX BIUSHUS Ha OKPY>KAIOUIYIO
cpeay,

OBJIQJICHUE METOJaMHU CaMOCTOSITEILHOTO TUJIAHUPOBAHUSI U TMPOBEICHUS
bU3MYECKUX HKCIEPUMEHTOB, aHajdu3a | HHTEeprnperanuu HuHGOpPMAIUH,
OTpeIeNIeHUs] TOCTOBEPHOCTH MOJTYUYEHHOT'O PEe3yJIbTaTa;

CO3/IJaHHUE€ YCIIOBUN JJIsI pa3BUTUS YMEHUN MPOEKTHO-HCCIIEI0BATEIBCKOM,
TBOPYECKOH JEATETbHOCTH;

pa3BuTHe WUHTEpeca K cdepam npodecCHOHAIBHOM JeATEeIbHOCTH,
CBSI3aHHOM C (PU3UKOM.

B coorBerctBun ¢ tpedoBanusiMu GI'OC COO yrayO6nEéHHBIA ypOBEHb
u3ydeHus yuyeOHoro mnpenMera «®Du3uKay Ha YpPOBHE CpeaHero oOIIero
oOpa3oBaHUs BbIOHMpaETCs OOYYAIOUTUMHUCS, ITUIAHUPYIOIIUMHU TPOJIOTIKEHUE
00pa30BaHus M0 CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO MTPOPHIIAL.

Ha wusyuenue ¢usuku (yrinyOn€HHBIA YpOBEHb) Ha YpPOBHE CPEIHEro
obmero oopazoBanus orBoautcs 340 vacos: B 10 kiacce — 170 yacoB (5 vacos
B Hegento), B 11 kmacce — 170 yacoB (5 yacoB B HEICIIO).

[Ipennaraemspiii B mporpamme 1o (u3MKe MepevyeHb Ja0OpaTOPHBIX U
NPAKTHYECKUX PaOOT SBISETCS PEKOMEHJIOBAHHBIM, YUWUTENh JNIETAET BBHIOOP
NIPOBEJICHUS JIa0OPATOPHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS NPHUPO/BI.

®uzuka — ¢QyHAaMEHTalIbHAs Hayka o mnpupone. Hayunwlii merton
MMO3HAHUS U METOIbI UCCIICOBAHUS (DU3NUECKUX SIBJICHUM.

DKCIIEpUMEHT M Teopusl B Mpolecce mo3Hanus npuposl. Habmronenue u
AKCTIIEPUMEHT B (Pu3HKe.

Cnoco0bl u3MepeHus: (pu3nueckux BEIUYUH (aHAJOTOBBIE W HHU(POBBIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[Torpemnoct  u3MepeHuit  (U3MYECKUX BeTWYUH (aOCONIOTHAsT U
OTHOCHUTEIIbHAS ).

MopenupoBanue (GU3HMYECKUX SIBICHUM W TPOIECCOB (MaTepuabHas
TOYKa, aOCOJIFOTHO TBEPAOE TENO, HjaealbHas >XUIKOCTh, WJICAIBHBIA Tra3,
To4euHbIN 3apsin). ['unoreza. dusznueckuit 3aK0H, TPAHUIIBI €T0 TPUMEHUMOCTH.
dusznydeckas TEOpUs.

Ponb u mecto Gusnku B popMUPOBAaHUU COBPEMEHHON HayYHOU KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiabl TOKAa U HAINpSHKEHUS B LEMNH IMMOCTOSIHHOTO TOKa IpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX HU3MEPUTEIBHBIX MPUOOPOB.

3HakoMCTBO ¢ 1 poBoi 1abopaTopueit o ¢pusuke. [Ipumepsr nzmepenus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATYHUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBuxkeHue. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKECHHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuaibHOW TOYKH, €r0 IMPOEKIMU HA OCH CUCTEMBI
KoopauHat. TpaekTopus.

ITepemernienre, CKOPOCTh (CpeaHsIsI CKOPOCTh, MTHOBEHHass CKOPOCTh) U
YCKOPEHUE MATEPUAJIBbHOW TOYKHM, UX MPOEKIMU HAa OCH CUCTEMbI KOOpJHHAT.
CnoxeHue nepeMeIieHnii 1 CI0KeHHE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE  NPSMOJMHEMHOE  JIBUIYKCHHUE.
3aBUCUMOCTh KOOPAMHAT, CKOPOCTU, YCKOPEHUSI U MYyTH MaTepHAIbHOW TOUKHU
OT BPEMEHU U UX TpaPUKH.



CBoOoaHoe majeHue. YckopeHue cBoOOHOTO majaeHus. J[Buxenue Tena,
OpOIIEHHOTO MOJ| YIJIOM K FOPU30HTY. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTU U
YCKOPEHHUS MaTepUaTIbHON TOUKHU OT BPEMEHU U UX TpaduKu.

KpuBonuneitnoe paBmxkeHue. [IBH)KEHHME MaTepUAbHOM TOYKH 10
OKPY>KHOCTH. YTJIOBasi U JIMHEWHass ckopocTh. [lepuon u yactora oOpalieHus.
[lenTpocTpemuTenbHoe (HOpPMaJbHOE), KacaTeabHOE (TaHTCHIIMAIBHOE) W
MOJIHOE YCKOPEHUE MATEPUATBbHOU TOUKHU.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTHMYECKUE MPOLECCHI: CIHUIOMETD,
JIBW)KEHUE CHApsJOB, IIEMHBIE, IIECTEepEHYAThIE W PEMEHHBIE MEepenayd,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopnens CUCTEMBI OTCYETA, WJUTIOCTPAIU S KMHEMaTUYECKUX
XapaKTEPUCTUK JIBUKCHUS.

Cnioco0sbI uccae10BaHuUs IBHKCHUH.

NnnarocTpauust mpeaenbHOrO Mepexoja W HU3MEPEHHE MIHOBEHHOMU
CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3peKeHHOM ITPOCTPAHCTBE.

HaGmionenne aBukeHus Tena, OpPOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

Hamnpagiienne CKopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBanue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHME MMYyTeH, TPACKTOPUM, CKOPOCTEH JIBHXKEHHUSI OJHOTO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAaX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHne HEpaBHOMEPHOTO JBWKEHUS C  LEIbIO  ONpEeAeieHUs
MTHOBEHHOW CKOPOCTH.

N3mepenne yCKOpeHMsT TMpU  NOPSIMOJIMHEMHOM  PAaBHOYCKOPEHHOM
NBIKEHUH 110 HAKJIIOHHOU IVIOCKOCTH.

HccrenoBanne 3aBUCUMOCTH MYTH OT BPEMEHH IPU PABHOYCKOPEHHOM
JBUKECHHH.

N3mepenne  yckopeHus  CBOOOAHOTO  TajeHUs  (PEKOMEHIOBAHO
UCIIOIb30BaHuE NU(ppoBOH 1ab0paTopun).

N3yuenne paBWKEHUsI Tena, OpPOILIEHHOrO ToOpu3oHTaNbHO. IIpoBepka
TUIOTE3bl O MNPSIMON MPONOPLUHUOHAIBHON 3aBUCHUMOCTH MEXK]Y JaJbHOCTBIO
MOJIETAa U HAYAJIIbHOM CKOPOCTBIO TeJa.

N3ydyeHne OBUXKEHHS Tela MO OKPYXKHOCTH C NOCTOSSHHOW MO MOMYJIO
CKOPOCTBIO.



UccnenoBanre  3aBUCMMOCTM  MepuUoja  OOpalleHuss KOHHYECKOTO
MAasiITHUKA OT €ro napaMeTpoB.

Tema 2. /lunamuka.

ITepseiit 3akoH Hprotona. MHepuuanbHble cucteMsl orcuéra. IIpuHimn
OTHOCHUTEIIBHOCTU Nanunes. Heunepuuansueie CUCTEMBI OTCU€Ta
(ompeneneHue, NpUMepHI).

Macca tena. Cuna. [IpuHumn cynepno3uuuu CHil.

Bropoit 3akoH HeroTOHA 1151 MaTEpUANIBHOU TOYKH.

Tperuit 3akoH HeroTOHA 1151 MAaTEpUATBHBIX TOUYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. OKBUBAJIECHTHOCTh TPABUTAIMOHHOW H
UHEPTHOU MacCCBHI.

Cuia TsixecTd. 3aBUCUMOCTh YCKOPEHHUsI CBOOOHOTO MaJICHUs] OT BHICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI W OT Teorpaduueckol MmMpoThl. JIBUXKeHUE
HeOeCHbIX Tel W WX chnyTHUKOB. 3akoHbl Kermepa. IlepBas kocMmuueckas
CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Tena, aBwxkyuierocs ¢
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuia TpeHHUS CKOJILKEHHS M CHJIa TPEHUS
nokosi. Koaddurment tpenus. Cuna CONPOTUBIEHUS TPU JBIXKCHUU Tella B
KUJIKOCTH WJIK ra3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO JIBUKCHUS.

Hasnenue. ['mapocratuueckoe nasieHue. Cuna Apxumesna.

TexHU4YecKne yCTPOMCTBA M TEXHOJOTMYECKHUE IMPOLIECCHI: MOAIIUITHUKH,
JIBUKECHUE NCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpauuu.

HaGmonenne naBvkeHHWsT Tel B HMHEPHHUAIBHBIX M HEHWHEPIHUATBHBIX
CHCTEMax OTCYETA.

[IpyHUMIT OTHOCUTEIIBHOCTH.

Kauenue naByX IWIMHAPOB WM IIAPOB Pa3HOM MacChl C OJWHAKOBBIM
YCKOPEHUEM OTHOCHTEIBHO HEMHEPIIMATIBHON CUCTEMbI OTCUETA.

CpaBHeHUE paBHOACUCTBYIOLIEH NPWIOKEHHBIX K Tely CHI C
MPOU3BEJCHUEM MAaCChl T€Ja Ha €ro YCKOPEHHE B HWHEPIMAIbHOW CHUCTEME
OTCUETA.

PaBeHCTBO CHII, BOBHUKAIOIIKNX B PE3YJIbTATE B3aUMOICHUCTBUS TEI.

HN3mepenne Mace nmo B3auMOAEHCTBHIO.

HeBecomocTs.

Bec tena npu yCKOpeHHOM NOABEME U TIAJICHUU.

[HenTpoOexHbIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHUSI TTOKOSI, KAY€HUS U CKOJIbKECHHS.



Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOUIEH CHJI MpU ABMKEHUM Opycka IO
HAaKJIOHHOU INIOCKOCTH.

[IpoBepka rumore3sl 0 HE3aBUCHUMOCTH BPEMEHM JIBIDKCHHUSI Opycka IO
HAKJIOHHOM INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOLIMX B IPYKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMaIium.

N3ydyeHnne ABWKEHUS CUCTEMBI TeJl, CBA3AHHBIX HUTBHIO, MEPEKUHYTOU
yepes JIErKUid OJ10K.

N3mepenune  ko3pduuumeHta  TpeHUS MO  BEJIWYUMHE  YIIIOBOIO
ko3 unnenta 3aBucumoctu Frp(N).

UccnenoBanne aBuxkeHUss Opycka 1O HAKJIOHHOM TUIOCKOCTH €
NePEMEHHBIM KO3 (HUITMEHTOM TPEHUSI.

N3ydeHne nBUKEHUS IPy3a HA BALY C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpHoe Teno. [locTynarensHoe U BpamiaTesibHOE JBUKEHUE
TBEPAOTO Tena. MOMEHT Chjbl OTHOCUTENIBHO OCH BpamieHus. [lnedo cuibl.
CnoxeHue cuil, IpUIOKEHHBIX K TBEpIOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBusi paBHOBECUS TBEPIOTO TENA.

YcroitunBoe, HEyCTOHYMBOE, 0€3pa3IMUHOE PAaBHOBECHE.

TexHuueckne yCTpOWCTBA M TEXHOJOTMYECKUE MPOLECCHI: KPOHIITEWH,
CTPOUTEIbHBIN KpaH, pelIETYaThIE KOHCTPYKIIUH.

Jemoncmpayuu.

YcoBus paBHOBECHS.

Bubr paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yciioBUM paBHOBECUS TBEPAOTO TeJa, HMEIOIIETO OCh
BpAILICHUS.

KoncTpynpoBanue KpOHIITENHOB U pacYET CUII YIIPYTOCTH.

N3yyeHne ycTOWUMBOCTH TBEPAOTO TEJIA, UMEIOIIETO TUIOMIAAb OTIOPBI.

Tema 4. 3axonbl cOXpaneHus 6 Mexanukxe.

NMmnynsc mMaTepuanbHOM TOYKH, CUCTEMBbI MAaT€pHalIbHBIX TOYEK. LleHTp
MAacC CHCTEMBI MAaTepHUAIBHBIX TOUEK. Teopema O ABUKEHUU LIEHTPAa Macc.

NMnynbc CHITbl 1 UI3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MomMeHT nMmnyiibca MaTepuagbHON TOUku. [IpencraBinenre o coxpaHeHUH
MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX MOJISX.



PabGora cunel Ha MajgoM M Ha KOHEUHOM IMepemenieHuu. ['paduueckoe
MpeCcTaBlIeHuE PabOThI CUIIBI.

MOIIHOCTb CUJIBI.

Kunernueckast sHeprusi matepuaibHO TOuku. Teopema 00 M3MEHEHUU
KUHETUYECKOU YHEPTUH MATEPUAIBHON TOUYKH.

[ToreHnmanbHble W HEMOTCHUUAIbHBIE CHIbL. llOTEHIIManbHAs SHEPrHUsl.
[TorennumanbHas SHEprug yIpyro nedopMupoBaHHON MPY>KUHBI.
[TorenmanbHasi »SHEprust Teida B OJHOPOJAHOM T'PaBUTAIMOHHOM TOJIE.
[ToreHmanbHasi SHEprusa Tejla B TPABUTALMOHHOM TOJIE OJIHOPOIHOIO Iapa
(BHyTpHM M BHe miapa). Btopas xocmuueckas CKOpoOCTb. TpeTbs KOCMUYECKas
CKOPOCTb.

CBsi3bp pabOThl HEMOTEHIHMAIBHBIX CHJI C U3MEHEHHEM MEXaHUYEeCKOU
SHEPrUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS] MEXaHUYECKOW SHEPTUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHyun 11 UACATbHOM KUAKOCTH KAaK CIIEACTBUE 3aKOHA
COXpPAaHEHUSI MEXaHUYECKOU YHEPTUHU.

TexHuueckue yCTPOHCTBA M TEXHOJOTMUYECKUE TPOIECCHI: JIBUKECHUE
pakeT, BOJOMET, KONEP, MPYKUHHBIN MUCTOJIET, TUPOCKOI, (PUTypHOE KaTaHHE
Ha KOHBbKax.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

HN3mepeHnne MOIIHOCTH CHJIBL.

W3meHeHne sHepruu Tea Mpu COBEPIICHUU PaOOTHI.

B3aumMnble mpeBpamieHusT KHHETUYECKOW U MOTCHUHAIBHON SHEPrUd IIPH
JNEUCTBUHU HA TEJIO CUIIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHEPTruM Npu CBOOOHOM IMaJACHUH.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenne nmmyiibca Tesaa no TOpMO3HOMY Iy TH.

N3mepenue cuibl TATH, CKOPOCTH MOJIETH DJIEKTPOMOOUIIS U MOIIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coxpaHeHUsI UMITYJIbCA IPU YIPYTOM B3aUMOJICVICTBUHU.

N3Mepenne KUHETHYECKOW SHEPTUM TEJA 110 TOPMO3HOMY ITYTH.

CpaBHeHUE HM3MEHEHUSI MOTEHIMAIbHON SHEPruu MPYKUHBI C pabOTOil
CHUJIbI TPEHUS.

Onpenenenue pabOThl CUIIBI TPEHUS MPU JABUKEHUU Teja MO0 HAKIOHHOMN
IJTOCKOCTH.



Paszpnen 3. MouiekyasipHasi PM3HMKa M TEPMOAMHAMHKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOI MEOPUU.

OCHOBHBIE MOJOKEHUS MOJEKYIIpHO-KHMHEeTHYecko Teopun (MKT), ux
onbiTHOEe oOocHOBaHue. Jluddys3us. BbpoyHoBckoe JBUWXKEHHE. XapaKTep
JIBUKCHUS W B3aUMOJICMCTBUS YACTHUI[ BelIeCTBAa. MOIEIN CTPOEHHUS TIa30B,
KUJKOCTEH M TBEPJBIX TET U OOBSICHEHUE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX
Mozeneii. Macca u pasmepsl Moiiekyl (atromoB). KosmuecTBo BelecTsa.
[Toctostnnast ABorajipo.

TennoBoe paBHoBecue. Temmeparypa u crocoObl e€ u3mepenus. Illkana
temnepatryp Llenbcus.

Mojens wuAeanbHOrO Ta3a B  MOJICKYJSIPHO-KMHETUUYECKONW TEOpHUH:
YaCTHUIIbI Fa3a JBUXKYTCS XAa0TUUECKU U HE B3aUMOJIEHCTBYIOT IPYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenjaeneeBa—Kmaneiipona. AGcomtoTHas
Temneparypa (mkaina temmnepatyp Kenbuna). 3akon JlansTona. M3omnporeccol
B HJCAJIbHOM Tra3e C IOCTOSHHBIM KOJIMYECTBOM BelmiecTBa. [ 'paduueckoe
npe/ICTaBlIeHUE U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsa3p MEXAy MdaBJICHHUEM W CpeAHEH KUHETHYECKOW dHeprueu
NOCTYTMATENBHOTO TEIUIOBOTO ABMKEHHSI MOJEKYJ HMIEaIbHOIO Ira3za (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UIECATBHOTO ra3a).

CBs3p aOCONIOTHOM TeMImepaTrypbl TEPMOAMHAMUYECKON CHCTEMBI CO
CpeaHEN KMHETUYECKOM AHEpPruei MOCTYyNaTEIbHOTO TEIIOBOIO JIBHKEHUS €€
YacTHLl.

TexHu4ueckne YCTPONCTBA M TEXHOJIOTHMYECKUE IPOLECCHI: TEPMOMETD,
O6apomeTp, Moxy4eHrue HaHOMaTEPUATIOB.

Jemoncmpauuu.

Mopenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Buneoponnk ¢ 3anuchio pearbHOr0 OPOYHOBCKOTO ABUKCHUSI.

Huddy3us xuakocTen.

Mogens onbita [TepHa.

[IputsxkeHne MONEKyJI.

Mojenu KpuCcTalsInueCKUX PEIETOK.

HabGmronenne u nccneoBaHne U30MPOIIECCOB.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

HccnenoBanne mnporecca yYCTaHOBJIEHHS TEIUIOBOIO PABHOBECUS IIPH
TEMI000MEHE MEXIY rOpsiueil U XOJI0IHOW BOJIOM.

N3ydenne mzorepMuueckoro mpoiuecca (peKOMEHJAOBAHO HMCIOJIb30BaHUE
uudpoBoit 1abopatopun).



N3yyeHune n30XopHOro rmporuecca.

N3yuenne nzobapHoro mpoiiecca.

[IpoBepka ypaBHEHUSI COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mauwiunol.

Tepmonunamuueckas (TJl) cuctema. 3ajgaHue BHEIIHUX YCIOBUM Jis
TEPMOJIUHAMUYECKOM CHUCTEMbl. BHEIIHME W BHYTPEHHUE MapameTphl.
[TapameTpbl TEpMOJIMHAMHUYECKOW CHUCTEMBI KaK CpPEIHUE 3HAUYCHUS! BEJIUYUH,
OMNUCHIBAIOIINX €€ COCTOSIHNE HA MUKPOCKOTTMYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHamuku. (CaMONpOU3BOJIbHAS —pelakcanus
TEPMOJIUHAMUYECKOU CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mojenbp uIeaNIbHOTO Ta3a B TEPMOJUHAMUKE — CUCTEMa YpPaBHEHU:
ypaBHeHue MennaeneeBa—Knaneiipona v BeIpakeHUE 711 BHYTPEHHEN YHEPIrUH.
VYcinoBusi TPUMEHMMOCTH JTOM MOJIENIM: HU3Kas KOHIIEHTpALMsl 4YacCTHil,
BBICOKHME TeMIlepaTyphl. BeipakeHue AJjisi BHYTPEHHEW YHEPrUy OJTHOATOMHOTO
UJICJIbHOTO Ta3a.

KBazucratnueckue u HECTATUUECKUE TTPOLIECCHI.

DOneMeHTapHas paboTa B TepMOJIWHAMUKE. Bwruncienue paboOThl 110
rpaduky npoiecca Ha pV-auarpaMmme.

Temonepenaya Kak crnoco0 U3MEHEHUS  BHYTPEHHEW  DHEPruu
TEPMOJMHAMUYECKOH cHUCTeMbl 0e3 coBepiieHus pabotel. KonBekuus,
TEILIONPOBOIHOCTD, U3JIyUYCHHUE.

KommuectBo Temnorsl. TemnoéMkocTe Tena. YaenbHas W MOJISIpHas
TEINIOEMKOCTH BeLIeCTBa. YpaBHeHUE Maiiepa. YaenbHas TEIioTa CropaHus
TorinBa. Pacu€r konmuyecTBa TEIUIOTHI mpu Teruonepenadye. [lonarue 06
aauabaTHOM IIpoliecce.

[lepBblii 3aKOH TepMOAMHAMUKU. BHyTpeHHsisi sHeprusa. KomndecTBo
TEIJIOTBI W paboTa Kak Mepbl HM3MEHEHUS BHYTPEHHEH JHEpPTruu
TEPMOJIUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOAMHAMMKM JUIsI PABHOBECHBIX IIPOLIECCOB: 4YEPE3
3aJJaHHOE PABHOBECHOE COCTOSHUE TEPMOJUHAMHYECKOW CUCTEMBI IPOXOIUT
eAMHCTBeHHAs aanabara. AOCOIIOTHAS TeMIepaTypa.

Bropoii 3akOH TEpMOAMHAMHUKM JUI1 HEPABHOBECHBIX MPOLECCOB:
HEBO3MOXHO TEpeaTh TEIIOTY OT 00Jee XOJIOAHOTO Tella K 0ojiee HarpeToMy
6e3 kommencanuu (Knaysuyc). HeobpatuMocTs TpupOaHBIX TPOIECCOB.

[TpuHumner aectBus TemnoBbix mamuH. KIT/I.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kaphao.

DKOJIOTUYECKHE  aCMEKThl  HMCHOJIb30BAHUS  TEIUIOBBIX  JIBUTATEIICH.
TernoBoe 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.



TexHuyeckne yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOILECCHI: XOJIOJUIbHUK,
KOHJIUIIMOHEP, AU3EIbHBIA M KapOIOpaTOpHBIA ABUTATENM, MapoBas TypOuHa,
MOJYYCHUE CBEPXHUBKHX TEMIEPATyp, YTHIM3ALUS «TEIUIOBBIX» OTXOJIOB C
WCIIOJIb30BaHUEM TEIUIOBOTO HAacoca, YTHIM3alUs OMOOPTraHUYeCKOro TOIIMBA
JUTSL BBIPAOOTKH «TETUIOBOWY U DJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenne temnepaTypbl Ipu aauadaTUYECKOM PaCIIUPEHUU.

Bo3saymiHoe orauso.

CpaBHeHME YAECTBHBIX TEINIOEMKOCTEHN BEILIECTB.

Cnioco0bl U3MEHEHUsI BHYTPEHHEH YHEPTUH.

Uccnenoranue aguadbaTHOro mporecca.

KomnbroTepHble MOIEIH TEMIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3Mmepenne yaenbHON TEMIOEMKOCTH.

HccnenoBanue mpoiiecca OCThIBaHUS BELIECTBA.

Uccnenoranue agnabaTHOTO TIpoiiecca.

N3ydeHne B3aUMOCBS3M SHEPTUM MEKMOJIEKYJISIPHOIO B3aUMOJICHCTBUS U
TEMIIEPATYpPbl KUTICHUS )KUIKOCTEN.

Tema 3. Acpecamnuie cocmoanusa eeuwiecmea. Pazoevie nepexoowl.

[TapoobOpazoBanue u kouaeHcanus. Mcmapenwe u kumenue. Y aenbHas
TEIUIOTa NapooOpa3oBaHUs.

HachiieHHble W HEHAchILEHHbIE Mapbl. KadecTBeHHas 3aBHCUMOCTh
IVIOTHOCTU W JIaBJICHUS HACBIIIEHHOIO Iapa OT TEeMIeparypbl, HX
HE3aBHCHUMOCTh OT 00BbEMa HACHIMIEHHOTO Tapa. 3aBUCUMOCThH TEMIIepaTypbl
KUIEHUS OT AaBJIEHUS B )KUJIKOCTH.

BrnaxHocTh Bo3ayxa. AOCONMIOTHAS U OTHOCUTEIIbHAS BIAKHOCTb.

Teépmoe teno. Kpucrammuyeckne u amopdHbie Tena. AHM30TPOMHS
CBOWMCTB KpuUCTaLUIOB. llmaBneHwe u Kpucramnusauus. YIellbHas TEILIOTa
maBneHus. Cyonumanusi.

Hedbopmanmm TBEPAOro Tena. Pactskenue m cxarme. Crnpur. Momayib
HOnra. [Ipenen ynpyrux negopmManui.

TennoBoe pacuMpeHne KUIKOCTeN U TBEPBIX Te, 00bEMHOE U JIMHEITHOE
pacmipeHre. AHTapMOHU3M TEIUIOBBIX KOJIEOAHWW YaCTHI] BEIIECTBA Kak
MPUYMHA TEMJIOBOTO paclIMpeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEPTUN B (PA30BBIX MEpexoaax.

YpaBHeHHE TEMJIOBOI0 OanaHca.



[ToBepxHocTHOE HaTskeHUE. KOoaphULIMEHT MOBEPXHOCTHOTO HATSKEHHUS.
Kanunnsapusle sBnenus. JlaBieHWE T1OJ HCKPUBIEHHON MOBEPXHOCTHIO
xuakoctu. Popmyiia Jlanmnaca.

TexHuueckue YCTpOWCTBA W TEXHOJOTUYECKUE TMPOLECCHI: KHUIKHE
KPHUCTAJUIbl, COBPEMEHHBIE MATEPHUAIIBI.

Jemoncmpayuu.

TernoBoe pacipeHue.

CBolicTBa HACBHIILIEHHBIX apOB.

Kunenune. Kunenue npu noHM>X€HHOM J1aBJICHUM.

N3Mepenne cuiibl MOBEPXHOCTHOTO HATSIKEHMUS.

OnbITHl ¢ MBUTBHBIMU TIEHKAMMU.

CwmauuBanue.

Kanunnspuslie siBneHus.

Mojieni HEHBIOTOHOBCKOM JKUJIKOCTH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanue HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Bunsr nedopmarimii.

Hab6monenne mansix aedopMariuii.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIapEHUS AKUJIKOCTEM.

N3mepenue yaenbHOM TeIIOThI IIaBIEHUS JIbJA.

N3ydeHne CBOMCTB HACBIILIEHHBIX TAPOB.

N3mepenre aOCOMOTHON BIAXXHOCTH BO3JlyXa M OIIEHKAa MacChl MapoB B
NOMEUICHUU.

N3mepenue korduinirneHTa TOBEpXHOCTHOTO HATSIKESHHUS.

N3mepenue monyns FOHra.

UccnenoBanne 3aBucuMocTd Jaedopmariii  pe3suHOBOro oOpasiia oT
MIPUIIOKEHHON K HEMY CHJIBI.

Paznen 4. JinekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

DnekTpu3auus Tea U e€ MpOosIBICHUs. DIeKTpuueckuid 3apsa. JlBa Buaa
ANEKTPUYECKUX 3apsifoB. [IpOBOAHWKHN, AUANEKTPUKA W MOJYNPOBOJIHUKH.
DNEeMEHTApHbIA SJIEKTPUYECKUM 3apsil. 3aKOH COXPAHEHUS SIEKTPHUYECKOIO
3apsa.

B3aumopeiictBue 3apsnoB. Toueunsie 3apsanl. 3akoH KynoHa.

Onektpuueckoe nosie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

Hanpsbxéunocts  anektpudeckoro monst. [IpoOHwit  3apsa.  Jlunuum
HaNpsHKEHHOCTH AJIEKTPUYECKOTO ToMsl. OTHOPOIHOE SIIEKTPUUYECKOE TTOJIE.



[ToTeHIMaNMBHOCTH JIEKTPOCTATUYECKOTO MOJIA. Pa3HOCTh MOTEHIMANOB U
HanpspbkeHue. [loTeHnmManbHas »HEpPrus 3apsia B JIEKTPOCTATHYECKOM IIOJIE.
IloreHuman smekTpocTatndeckoro noisid. CBsA3b HANPsHKEHHOCTH IOJSA U
Pa3HOCTH MOTEHLUATIOB ISl JIEKTPOCTATHYECKOTO MO (KaK OJJHOPOAHOTO, TaK
Y HEOJTHOPOJIHOTO).

[IpyHIMD CyNIEpIO3ULUHA SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsima. [lone paBHOMEepHO 3apsbkeHHOUM cdepsl. [lome
PaBHOMEPHO 3apsHKEHHOTO Mo 00bEMy miapa. [losie paBHOMEpPHO 3apsiKEHHOM
OecKkOHeUYHOM TUIOCKOCTU. KapTuHbl JUHUN HaOpsLDKEHHOCTH 3THX MOJIeH U
SKBUIIOTEHIUAJIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B JIEKTPOCTATUUECKOM IOJIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JIMDNEKTpUKM B DJIEKTpOCTAaTHYECKOM  moiie.  [[udnexkrtpuueckas
IPOHUIIAEMOCTD BEILIECTBA.

Konnencatop.  DIeKTpOEMKOCTh  KOHJEHCATOpa.  DIJIEKTPOEMKOCTH
IJIOCKOTO KOHJIEHCATOpa.

[TapamnenbHoe  coenuHeHue  KoHAeHcatopoB.  [locnepoBaTenbHOE
COEIMHEHUE KOHJIEHCATOPOB.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

JIBr>KeHUE 3apsyKEHHOM YaCTUIBI B OJHOPOJAHOM 3JIEKTPUYECKOM I10JIE.

TexHuueckne yCTpOMCTBA U TEXHOJOTMYECKUE IPOLIECCHI: JIEKTPOCKOI,
AIEKTPOMETP, JJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJIEHHE O3IJIEKTPONpHOOpPOB,
KOHJeHcaTophl, reHeparop Bau ae ['paada.

Jemoncmpayuu.

Y CTpoNCTBO M IMIPUHIUIT JEUCTBUS DIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IAPUKOB.

DIEKTPUUECKOE TOJIE IBYX 3aPSKEHHBIX IIACTHH.

Mogaenb anekTpocTaTudeckoro reaeparopa (Ban ne ['paada).

IIpOBOAHUKH B JIEKTPUUYECKOM II0JIE.

DneKkTpocTaTuyecKasl 3aluTa.

YCTpolCTBO M JEWCTBHE KOHAECHCATOpPA IIOCTOSHHOM M MEPEMEHHOU
€MKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOMIAIU
IJIJACTHH, PACCTOSIHUS MEXKAY HUMU U IUJIEKTPUUECKONW MPOHUIIAEMOCTH.

DHeprust 3JEeKTPUYECKOT0 NOJIS 3apsHKEHHOIO0 KOHJIEHCATOopa.

3apsiika M pa3psiika KOHJIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

OueHka cui B3aMMOJIEVCTBUS 3apSKEHHBIX TEIL.



HaGmronenne mnpeBpaleHus 3HEPrUM 3apsKEeHHOTO  KOHJIEHcaTopa B
SHEPIUIO U3JIYYEHHUS CBETOIHO/IA.

N3ydenne nporekaHus ToOKa B IIEMH, COJEPKAIICH KOHIEHCATOP.

Pacnpenenenne pa3HOCTHU MOTEHIINAJIOB (HampsHKeHUST ) npu
MOCJIeI0BATEIbHOM COEAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsiaa KOHAEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannuwtii 31eKmpuiecKuii mok.

Cuna Toka. ITocTOsIHHBIN TOK.

VYcnoBuss  CymecTBOBaHUS  MOCTOSIHHOTO — AJIGKTPUYECKOTO  TOKa.
Ncrounuku Toka. Hanpsixkenne U u 3/1C &.

3akon OMa [ yyacTka Lemu.

DIEKTpUUECKOE COTIPOTUBJICHUE. 3aBUCHUMOCTD COTPOTHUBJICHUS
OJIHOPOJHOTO TPOBOJHUKA OT €r0 JUIMHBI U IUIOIIQJH IONEPEYHOTO CEUYCHUS.
VY nenpHOE COMPOTUBIICHUE BEIECTBA.

[TocnenoBarensHoOE, napasiensHoe, CMEIIaHHOE COeIMHEHUE
NPOBOJHUKOB. Pacu€T pa3BeTBICHHBIX OJJIEKTpUYeCKUX TIieneid. I[lpaBumia
Kupxroda.

Pabota snexrpuueckoro Toka. 3akoH xoynsa—Jlenna.

MONIIHOCTh 3JEKTPUUYECKOTO TOKa. TerioBas MOILIHOCTb, BbIAENIsAeMas Ha
pe3ucTope.

OJIC 1 BHyTpeHHEE CONPOTUBICHHE HCTOYHUKA TOKa. 3akoH Oma g
MOJIHOW (3aMKHYTOM) JJICKTPUYECKOM I[enu. MOITHOCTh MCTOYHHKA TOKA.
KopoTtkoe 3ambikanue.

KonnencaTop B e NOCTOSSHHOTO TOKA.

TexHu4yeckne YCTpPOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: aMIEpPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK DIEKTPUUECKON IHEPTHH.

Jemoncmpauuu.

N3mepenue cuiibl TOKa U HaIPSKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HANpsDKEHUS JJISL PE3UCTOPA,
JIaMITbl HAKaJIMBAHUS U CBETOANO/A.

3aBUCHUMOCTh CONPOTUBIICHUS [TUIUHAPUYECKUX MPOBOAHUKOB OT JIJIUHBI,
IJIOIIA/IM TOTIEPEYHOTO CEUEHUs U MaTepuaa.

UccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT CONPOTUBICHUS TIPHU
MTOCTOSIHHOM HaIps>KeHUH.

[Ipsmoe wu3mepenne 3JIC. KopoTkoe 3aMblkaHHe TalbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

Cnoco0bl coenMHeHUs1 UICTOYHUKOB Toka, J/]C Oatapeil.



UccnenoBanne pa3HOCTH MNOTEHUHAIOB MEXKAY MOJIOCAMUA HCTOYHHKA
TOKa OT CHJIbI TOKA B IIETH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKkmuKym.

HccnenoBanne CMENIaHHOTO COEINHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro CONPOTUBIICHUS TPOBOHUKOB.

UccnenoBanne 3aBUCMMOCTH CWIBI TOKa OT HANPSDKEHUS 711 JIAMIIbI
HaKaJMBaHUSI.

YBenuueHue npenesia u3MepeHus amnepmeTpa (BoJIbTMETpPA).

N3mepenue DJIC 1 BHYTpEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd JOJIC rambBaHUYECKOrO DJJIEMEHTA OT
BPEMEHH MPU KOPOTKOM 3aMbIKaHUU.

UccnenoBanne pa3HOCTH MNOTECHUHAIOB MEXKIY IOJIOCAMUA HCTOYHHKA
TOKa OT CHJIbI TOKA B IIETIH.

UccnenoBanne 3aBUCUMOCTH TIOJIE3HOM MOIIHOCTH HMCTOYHHMKA TOKAa OT
CHUJIBI TOKA.

Tema 3. Toku ¢ pazruunvix cpeoax.

DneKTpuuecKass TMPOBOJUMOCTh PA3IUYHBIX BEHIECTB. JEKTPOHHAS
IPOBOJIUMOCTb TBEPJIBIX METAJIJIOB. 3aBUCUMOCTb COIIPOTUBIIEHUSI METAJIIIOB OT
TemMriepatypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[MonympoBoguuku.  CoOcTBeHHass W NpPUMECHas  MPOBOJAMMOCTH
noJynpoBoAHUKOB. CBolicTBa p—N-niepexoia. [lomynpoBogHUKOBBIE TPUOOPHI.

DNEKTPUUECKUN TOK B JJIEKTPOJIUTAX. DIECKTPOIUTAYECKAS TUCCOLUALIMS.
OnexTponu3. 3akoHbl Dapajest A1 AIEKTPOIu3a.

DJIEKTpUUYECKUM TOK B ra3zax. CamMOCTOSITENIbHBI U HECAMOCTOSITEIbHBIN
pa3psn. PaznyuyHble TUIIBI CAMOCTOSITENILHOTO paspsaaa. Monuus. [Ltazma.

TexHuueckne ycTpoMCTBa U MPAKTUYECKOE MPUMEHEHUE: Ta30pa3psiIHbIe
JaMIIbI, 3JEKTPOHHO-Iy4YeBas TPyOKa, MOIYIMPOBOJHUKOBBIE TPHOOPHI: IHO/,
TPaH3UCTOp, (OTOMMOA, CBETOAMOJ, TadbBaHWKa, padUHUpPOBAHUE MEMH,
BBITIJIABKA JTIOMUHUS, AJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[TpoBOAMMOCTH ANEKTPOIHUTOB.

3akoHbI 25ekTpoinsa Papazes.

HckpoBoii pa3psil U NpOBOJAMMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJIOB U MOJIYITPOBOJHUKOB.

OaHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoi, nPAKMUKyM.



HaGmonenue snexktpomnusa.

N3mepenue 3apsina 0OJHOBAIIEHTHOI'O MOHA.

UccnenoBanne 3aBUCHUMOCTHM  CONPOTHUBIICEHUS TEPMOPE3UCTOpAa  OT
TEMIIEPaTYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU TUOAA.

Du3HYeCKUN NPAKTHKYM.

CnocoObl  u3MepeHus (PU3NUYECKUX BEIUYMH C  HCHOJb30BAaHUEM
AQHAJIOTOBBIX W LHU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX
JATYMKOBBIX  CHCTEM. AOCOJIOTHBIE U  OTHOCHUTENIBHBIE IOTPEIIHOCTH
u3MepeHuit pusndeckux BerunH. OIeHKa TPAHUI TOTPEITHOCTEH.

[IpoBeneHMEe KOCBEHHBIX UW3MEPEHHM, WCCIECIOBAHUN 3aBUCUMOCTEU
bu3UYEeCKUX BETUYWH, MPOBEPKa MPEMJIONKEHHBIX TUIMOTE3 (BbIOOp U3 pador,
OMHMCAHHBIX B TEMaTUYECKUX pazjenax «YUCHHUECKUH OKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM)).

MexnpeaMeTHbIe CBA3H.

N3yuenue «kypca ¢usuku yrayonéuHoro ypoBHs B 10 kiacce
OCYIIECTBIISIETCS € YYETOM COJEPKATEIbHBIX MEXKIPEAMETHBIX CBSI3EH C
Kypcamu MaTeMaTHKH, OMOJIOTHH, XUMHH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemuvie noHaAmus, C6A3AHHBIE C UZYUEHUEM MEM 0008
HAYYHO20 NO3HAHUA: SBICHUE, Hay4HbId (QakT, TrHUmore3a, Qu3nUecKas
BEJIMYMHA, 3aKOH, TEOpHs, HaOI0eHne, HKCIEPUMEHT, MOJIETUPOBAHUE,
MOJIeNIb, U3MEpPEHHUE, MOTPEUTHOCTH HW3MEPEHUM, HU3MEPHUTENbHbIE MPUOOPHI,
udposast 1abopaTopus.

Mamemamuka: pelIeHWE CUCTEMbl ypaBHEHMM. JIuHeWHas QyHKIUS,
napabojyia, rumnepOona, uX TpaduKu W CBOWCTBA. TPUTOHOMETPUYECKUE
byHKIUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIAECTBO. BEKTOPHI M UX MPOEKIINU HA OCH KOOPJAHHAT,
CJI0’K€HHE BEKTOPOB.

buonozua: mexaHuueckoe IBMKEHHE B JKMBOW mpupoze, auddysus,
0CMOC, TEIJIO0OOMEH KUBBIX OPraHU3MOB, TEIUIOBOE 3arpsSI3HEHHUE OKPYKAIOIIEH
Cpelbl, yTUIN3anus OMOOPTraHUYECKOTO TOTUIMBA /IS BBIPAOOTKH «TEIJIOBOW» U
ANEKTPOIHEPTUH, TOBEPXHOCTHOE HATSIKEHUE M KANWUIAPHBIE SIBICHUS B
MIPUPOJIE, PJIEKTPUUECKUE SIBIICHUS B ’KUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHHUE BEUIECTBA, CTPOCHUE aTOMOB M MOJIEKYII,
MOJb BEIECTBa, MOJISIpHAs Macca, MOJyYeHHE HAaHOMATEepHUasoB, TEIUIOBBIC
CBOMCTBa TBEPABIX TeJ, JKUJKOCTEM M Ta3oB, JKUJIKUE KPUCTAJUIbL,
ANEKTPUUYECKUE CBOMCTBA METAIOB, AJIEKTPOJIUTHYECKAs JUCCOLMALIUS,
rajibBaHUKA, HIEKTPOHHAS MUKPOCKOMUSI.



TI'eozpaghus: BnaxxHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozua:  tnpeoOpa3zoBaHME  JBUXKEHUM C  HUCIOJIb30BaAHUEM
MEXaHU3MOB, YUYET CYXOrO M JKUIKOTO TPEHUS B TEXHUKE, CTATUYECKUE
KOHCTPYKIIMM (KpOHIITEWH, peméryaTtble KOHCTPYKIIMH), HCIOIb30BaHUE
3aKOHOB COXpPAaHEHHUS MEXaHUKU B TEXHUKE (TUPOCKOI, BOJOMET U ApPYyrHe),
JIBUTATE]b BHYTPEHHETO CrOpaHUs, MapoBasi TypOuHa, OBITOBON XOJOIUIBHUK,
KOHJUIMOHEP, TEXHOJIOTUU TMOJYYEHUS] COBPEMEHHBIX MATEPHUATIOB, B TOM
YUCJI€ HAHOMATEPUAIOB, W HAHOTEXHOJIOTMH, DJJIEKTPOCTATHYECKas 3alllMTa,
3a3eMJICHUE D3JIEKTPONPUOOPOB, ra30pa3psaHbIe JaMIIbl, MOJYNPOBOJAHUKOBBIE
npuoOOpHI, rajibBaHUKA.

11 KVIACC

Paznen 4. JnekTrpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumopelicTBue MNOCTOSIHHBIX MAarHUTOB M TMPOBOJHUKOB C TOKOM.
MarautHoe mosie. BekTop MarHUTHONW WHAYKIUU. [IpUHIMII Cynepro3uiiuu
MArHUTHBIX MOJIEH. JINHUA MarHUTHOW WHIYKIHH.

MarauTHoe 10oJj1€ MPOBOIHUKA C TOKOM (MPsIMOTO TPOBOJAHUKA, KATYIIKUA U
KpYyroBoro BuUTKa). OnsIT Ipcrea.

Cuna AMnepa, e€ HanpaBJIECHUE U MOJYJIb.

Cuna JlopeHua, e€ HampaBie€HHE U MOIYIb. JIBUXKEHHE 3apsHKEHHOU
YJaCTHUIIbI B OJTHOPOHOM MarHuTHOM mose. PaGora cwbl JlopeHiia.

MaruauTHoe 1oJje B BeniectBe. DeppoMarHeTUKH, napa- U TMaMarHeTHUKHU.

TexXHUYeCKUe YCTPOMCTBA M TEXHOJIOTMYECKHE MPOILIECCHI: MPUMEHEHUE

MTOCTOSTHHBIX MarHuTOB, AIIEKTPOMArHuTOB, TeCTEeP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOH, YCKOPUTENN 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpauuu.

KaptuHa nuHMM WMHOIYKOMM  MarHUTHOTO  TOJISL  IOJIOCOBOTO U
MOJIKOBOOOPA3HOTO TTOCTOSTHHBIX MArHUTOB.

KaptnHa nWHWA MarHUTHOW WHAYKOWW TOJSI JJIWHHOTO IPSAMOIO
MMPOBOJHUKA U 3aMKHYTOI'0 KOJIBLIEBOI'O IPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumopelicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBre cuibl JIopeHIa Ha HOHBI AJIEKTPOJINTA.

HaGmronenne nBIKEeHHS IMydKa HIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuaIMT JNEUCTBUS 3JIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTO3JIEKTPUUECKON CHCTEMBI.



Yuenuueckuit sxcnepumenm, nadopamopnvie pabomul, nPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJISI IIOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (peppOMArHeTHUKOB.

UccnenoBanne AEUCTBUS MOCTOSIHHOIO MarHUTa HA PaMKYy C TOKOM.

N3mepenue cuibpl Amiepa.

N3ydenne 3aBUCMMOCTH CUJIBI AMIIEpa OT CUJIBI TOKA.

OmnpenerneHne MarHUTHOM HWHIYKIMM Ha OCHOBE W3MEPEHUS CUIIBI
Awmnepa.

Tema 5. dnekmpomacHumnan uHOYKYUsL.

SlBneHue 3neKTpOMarHMTHOM WHAYKUMH. [IOTOK BEKTOpa MAarHUTHOMU
uHaykiuu. DC uHayknuu. 3aKOH 3JIEKTPOMArHUTHOW MHAYKUMM Dapajes.
Buxpesoe anexkrpuyeckoe nose. Toxku Dyko.

OJIC uHAYKUMM B MPOBOJHUKE, ABMXKYIIEMCS B OHOPOJHOM MarHUTHOM
noJe.

[IpaBuiio Jlenua.

NunyktuBHOCTh. Karyllika MHIYKTUBHOCTH B IEMHM MOCTOSHHOTO TOKAa.
Arnenune camonHayKuuu. IJC caMOMHIYKIUU.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKK C TOKOM.

DJIEKTPOMAarHUuTHOE TOJIE.

TexHuyecKkue yCTpOMCTBA U TEXHOJIOTUUECKHUE MPOIECCHl: MHAYKIIMOHHAS
1eyb, COJCHOWU/I, 3allUTa OT BJCKTPU3AIMU TeJl MPU JBUKEHUM B MATHUTHOM
noJsie 3eMJIu.

Jemoncmpayuu.

HaGmronenue siBjeHUs 3JI€KTPOMAarHUTHOW MHIYKITHH.

UccnenoBanne 3aBucuMoct IJIC MHIYKIMHU OT CKOPOCTH W3MEHEHUS
MarHMTHOTO MOTOKA.

IIpaBuno Jlenua.

[Tamenne MarauTa B aJIOMHHUEBOM (MEIHOW) TpyOe.

SIBneHre cCaMOMHIYKIIHH.

UccnenoBanne 3aBucumoctu IJIC caMOMHIYKIMM OT CKOPOCTH
W3MEHEHUS CUJIbI TOKA B IEIIH.

Yuenuueckuit skcnepumenm, nabopamopmsie padomot, NPaKmMuKym.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW WHTYKIIHH.

Onpenenenne UHAYKIIUM BUXPEBOTO MAarHUTHOTO TOJISI.

HccnenoBanue ABICHUS CAaMOUHIYKIIUH.

COopka MoJIenr IEKTPOMArHUTHOTO TeHEpaTopa.

Pa3nea 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koyeboanus.



Konebarenvhas cuctema. CBOOOIHBIE KOJIEOAHMUS.

l'apmonunueckue  konebanusi. Kunemarnueckoe W JUHAMHYECKOE
omucaHue. DJHEPreTUYECKOe OMHcaHue (3aKOH COXPAHCHHUS MEXaHUYEeCKOU
sHepruu). BeIBOJI AMHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOaHuN U3 uX
ASHEPreTUYECKOTO U KHHEMATHUYE€CKOTO OMUCAHMUS.

Amrumutyna u ¢asza xkonedanuid. CBsi3b aMIUIUTYbI KOJEOAHUI UCXOAHOU
BEJIMYMHBI C aMIUTUTYAaMU KoJieOaHUM €€ CKOPOCTH U YCKOPEHUS.

[lepuon u yactora koneOanuii. [lepmoa Manbix CBOOOJHBIX KOJIEOAHUM
MaTreMaTH4eckoro masitHuka. I[lepuos cBOOOAHBIX KoJieOaHHH MPYKHUHHOTO
MasTHUKA.

[lonsiTue o 3aryxaromux KojeOaHusX. BbpIHyXAeHHBIE KOJICOAHUS.
Pe3onanc. PezonancHas kpuBas. BrnusHue 3aryxaHusi Ha BHJ PE30HAHCHOU
KpUBOH. ABTOKOJIEOAHUS.

TexHu4eckne yCTPOMCTBA W TEXHOJIOTMYECKHUE TMPOIECChl: METPOHOM,
4achkl, Ka4eJii, My3bIKaJbHbIE HHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anuck KoaebaTeIbHOTO JIBIKCHUS.

HaGmronenre He3aBUCUMOCTH TEPHOJIa MaJIbIX KoJeOaHUN Ipy3a Ha HUTU
OT aAMIUTUTYIbI.

HccnenoBanne 3aryxammmx KojJeOaHUW W 3aBUCMMOCTH TEpHOJa
CBOOOTHBIX KOJI€OAHUI OT CONPOTUBICHHUS.

UccnenoBanne kosiebaHui Ipy3a Ha MAaCCHUBHOM TPY>KHHE C IIEJbIO
dbopMupoBaHUs IPeICTaBICHUN 00 UIeaTbHON MOJIETTH Py KUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUS SHEPTHH MPHU KOJEOAHUIX IPy3a HA MPYKUHE.

HccnenoBanne BRIHYKICHHBIX KOJICOaAHU.

Ha6monenue peonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenne mepuoma CBOOOJHBIX KOJIEOAHWW HUTSHOTO U TMPYKUHHOTO
MasITHUKOB.

N3yuyenue 3aKOHOB JIBIDKEHHUS Tella B XOJe KOJIEOAHWN Ha YHPyroMm
MOJBECE.

N3yueHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoGpa3oBanue YHEPTUN B IPYKMHHOM MAasITHHKE.

HccnenoBanne yObIBaHHS aMIUTHTYBI 3aTyXaIOMNUX KOJICOAHUN.

HccnenoBanne BRIHYKIEHHBIX KOJICOAHU.

Tema 2. dnekmpomazHumHuosle Koj1edaAHUA.



Konebarenpubiit koHTYp. CBOOOJHBIE AIEKTPOMArHUTHBIE KOJeOaHUS B
uaeanbHOM KojebaTtenbHOM KoHType. Dopmyna TomcoHa. CBs3b aMIUIMTY/bI
3apsa KOHJAEHCATopa ¢ aMIUIMTYAON CUJIbl TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B HJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aTyxarouue AJEKTPOMAarHUTHbIC KoJIeOaHusl. BrinyxeHHbIe
AJIEKTPOMArHUTHBIE KOJIeOaHusI.

IlepemenHblii TOK. MOIIHOCTH INEPEMEHHOTO TOKA. AMIUIMTYJIHOE U
JEUCTBYIOIIEE 3HAUEHUE CHJIbl TOKAa M HAMpPSOHKEHUs MpU pa3iuyHON (dopme
3aBUCHMOCTH IIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouanbHblli IEPEMEHHBINA TOK. Pe3ncTop, KOHIEHCATOp M KaTyllKa
UHIYKTUBHOCTH B LIEMU CUHYCOUJAIBHOIO NIEPEMEHHOrO TOKa. PE30HaHC TOKOB.
Pe3oHaHC HaIpsKEHUN.

Nneanbusiii Tpancopmarop. [IpousBoacTso, nepemada u morpedlieHue
AJEKTPUYECKOU SJHEPTUM.

DKOJIOTMYECKHE PUCKU TIPU TMPOU3BOJACTBE IIIEKTpodHepruu. Kynbrypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHuueckne yCTpoUCTBA U TEXHOJIOTHYECKHUE MPOLECCHI: IIEKTPUUECKUI
3BOHOK, F'€HEPATOP MEPEMEHHOIO TOKA, JIUHUU IEKTpOIIepeIay.

Jemoncmpayuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMSI.

3aBUCUMOCTh YaCTOTHl CBOOOJHBIX KOJI€OAHWN OT HMHIYKTUBHOCTH U
€MKOCTH KOHTYpA.

OcuumiorpaMMbl JIEKTPOMArHUTHBIX KOJIEOaHHIA.

['enepaTop He3aTyXarOIIUX JIEKTPOMATHUTHBIX KOJICOAHHIA.

Mojenb 35IeKTPOMarHuTHOrO T€HepaTopa.

BrinyX/1IeHHbIE CHHYCOUAIbHBIC KOJICOaHUSI.

Pesucrop, karymka MHAIYKTUBHOCTA U KOHJEHCATOP B LIENIH IIEPEMEHHOTO
TOKA.

Pe3sonanc npu mocinenoBaTEIbHOM COCAMHEHUM PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTHU ¥ KOHJIEHCATOpA.

VY cTpoiCcTBO M PUHIIKT IeWCTBHS TpaHchopmaTopa.

Mopens TMHUY 3JIEKTPOINEPEIAUN.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmaropa.

NccenenoBanne nepeMEHHOTO TOKA 4epes3 MOCIEN0BATEIbHO COCAUHEHHBIE
KOHJIEHCATOP, KaTyLIKy U PE3UCTOP.

HaGumronenne 31eKTpOMarHuTHOIO pe30HaHcCa.

HccnenoBanue paboThl MCTOYHUKOB CBETA B LIEMH IEPEMEHHOIO TOKA.



Tema 3. Mexanuueckue u I1eKmMpPOMAZHUNHbLE 60IHbL.

MexaHnnueckue BOJIHBI, yCIIOBHUsS UX pacmpoctpaHenus. [lonmepeunbie u
MPOJIOJbHBIE BOJHBL. [lepuona, CKOpOCTh pacHpoCTpaHEHUS W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHUYECKUX BOJIH: OTpa)K€HUE, IpesioMiieHne, nHTephepeHus u
nudpakius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemMOp 3ByKa.

[IIymoBOe€ 3arps3HEHUE OKPYKAIOIIEH Cpeibl.

DONEeKTPOMArHUTHBIC BOJHBI. YCIOBUS HW3JIYUYCHHS DIIEKTPOMArHUTHBIX
BOJIH. B3anmHas opueHTaius BEKTOPOB B DJICKTPOMArHUTHOM BOJIHE.

CBoiicTBa  SJIEKTPOMAarHUTHBIX  BOJH: OTpaXXeHUE, MPEIOMIICHHE,
noJisipu3anus, uHTepepeHIus u qudpaxius.

[Ixana 3MeKTpOMAarHUTHBIX BOJH. [IpuMeHeHNE 3JIeKTPOMAarHUTHBIX BOJTH
B TEXHUKE U OBITY.

[TpuHUIMITBI paUOCBS3U U TeJeBUICHU. Panuonokarus.

DIEeKTPOMAarHUTHOE 3arPsI3HCHUE OKPYKAIOIIEH CPeIbl.

TexHuveckne ycTpoMCTBA W MPAKTUUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajiap, pajuonpuéMHUK, TeIEeBU30p, aHTeHHa, TenedoH, CBY-
neyb, yAbTPa3BYKOBAsl JUArHOCTUKA B TEXHUKE U MEAUIIMHE.

Jemoncmpayuu.

OO6pazoBaHue U paclpoCTpaHEHUE MONIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Konebmomieecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTD JITTUHBI BOJIHBI OT YaCTOTHI KOJICOaAHUM.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenune naTepdepeHiinu u 1uGpakiind MEXaHUIECKUX BOJIH.

AKYyCTHYECKUMN pe30HaHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenne cBsi3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYAOU U
4acTOTOU KOJIeOaHMI.

HcciienoBanre  CBOMCTB  JJIEKTPOMATHUTHBIX ~ BOJH:  OTPa)KCHHUE,
mpesioMJIeHUE, MO pu3anus, Tudpakius, UHTephepeHITHS.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPa(hUOIECTOBOTO HU3TYyUECHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaot, npaKmuKym.

N3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenune pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssmonHEHOE PacIpOCTPAHEHUE CBETA B OJHOPOAHOUW cpene. Jlyu
cBeTa. To4YeUHbI UCTOYHUK CBETA.



OTtpaxxeHue cBeta. 3aKOHBI OTpakeHusi ceera. [locTpoeHune n3zoOpaxeHui
B IuI0cKoM 3epkane. Cepuueckue 3epkana.

[Ipenomnienne cBeta. 3akoHBI MPEJIOMIJICHUS CBeTa. AOCOIIOTHBIN
nokasarenb mnpenomieHus. OTHOCHUTENbHBIM MOKa3aTelnb MPETOMIICHHS.
[locTOAHCTBO YacTOThI CBETa M COOTHOIIEHHE JIJIMH BOJH NpU MEpPexXoje
MOHOXPOMATHYECKOI'0 CBETA YEPe3 I'PaHuUIly pa3jielia JByX ONTHUYECKUX CpPe.

Xon nyuent B npusme. Jucnepcus cBeta. CloXHBIA cOCcTaB OEJIOro CBeTa.
[Ber.

[lonnoe BHyTpeHHee oTpaxkeHue. llpefenbHbIE  yrom  MOJHOIO
BHYTPEHHETO OTPAKECHHUS.

CobOuparome M pacceuBaroliue JuH3bl. ToHkas nuH3a. DOKycHOE
paccTOsIHME M ONTHYECKas Cujia TOHKOW JHMH3bL. 3aBHUCHUMOCTb (POKYCHOIO
PACCTOSIHUSI TOHKOM cepruecKoi JTUH3bI OT €€ FeOMETPUU U OTHOCUTEITHHOTO
nokazartessi IPeJIOMIICHHUS.

dopmyia TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xoa Jy4a, MpOMIEIIIEro JUH3Y MO/ MPOU3BOJIBHBIM YIJIOM K €& TJIaBHOU
ontuyeckor ocu. [locTpoenue wH300pakeHHl TOYKM M OTpe3Ka MpsMOil B
coOHparoOUUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTtuueckue mpubopsl. Paspemaromass  crmocoOHOCTh. [maz  kak
ONTHYECKAasl CUCTEMA.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontuka. Wutepdepenunst cBera. KorepeHTHbIE HCTOYHHUKH.
VYcnoBust HaOMIOAEHUST MAaKCUMyMOB M MHUHUMYMOB B HMHTEP(EPEHIIMOHHOMN
KapTUHE OT [JBYX KOTE€PEHTHBIX MCTOYHHUKOB. I[IpuMmepbl KilacCHYecKHX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. dudpakinuonHas pemérka. YcloBHE HaOIIOICHHUS
[JIABHBIX MAaKCUMyMOB IIpM MaJ€HHUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TUGPaKIOHHYIO PEIIETKY.

[Tonspuzauus ceera.

TexHnueckre ycTpoCTBA M TEXHOJOTMYECKHE IPOLECCHI: OYKH, JIYIa,
nepuckor, ¢oroanmnapat, MUKPOCKOI, MPOESKIIMOHHBIHN anmapar, MpOCBETICHUE
OITUKH, BOJIOKOHHASI ONTHKA, TU(PAKIMOHHAS pEHIETKA.

Jemoncmpauuu.

3aKOHBI OTPA’KEHHUSI CBETA.

HccnenoBanue npeaoMIIEHUs CBETA.

Habmronenme nomHOro BHyTpEHHETo oTpakeHus. Mojienb cBeToBoa.

HccnenoBanne xola CBETOBBIX IYYKOB Yepe3 IJIOCKONMAPAJIIECIBbHYIO
IUTACTHHY U IPU3MY.



HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKpOCKOIIa, TEIECKOIA.

HaGmonenne nntepdepeHunn crera.

HaGmtoneHre 11BeTOB TOHKUX TUIEHOK.

HaGmonenue nudpakuuu cBera.

N3yuenue nuppakunoHHON perETKY.

HaGmonenue nudpakiinOHHOTO CHIEKTpa.

HaGmonenue nucnepcuu cBera.

Ha6monenue noisipu3anuu cBeTa.

[IpumeHeHue MOISIPOUIOB JIJIsl U3YyUEHUS MEXaHUYECKUX HAMPSIKCHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

N3mepenue nmokazaresns NpeaoMICHUs CTEKIa.

UccnenoBanne 3aBucuMocTu (OKYCHOTO PACCTOSIHUS OT BellecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenune HoKycHOTo pacCTOSIHUS PACCEUBAIOINX JIMH3.

[TomyueHnne n300pa>keHHs B CUCTEME U3 ITOCKOTO 3€pKajia v JIMH3BI.

[TonyueHnne n300pakeHNsS B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue T€NECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOIIPU3AINHI CBETA.

N3yuenne monspu3aluu  CBETa, OTPAKEHHOTO OT  IOBEPXHOCTH
IUAJIEKTPUKA.

N3yuyenue unTepdepeHinm J1a3epHOTO U3TyUYCHHS Ha JIBYX IIETIX.

Ha6monenne nucnepcum.

Hab6monenne u uiccnenopanue qudpaKkImOHHOTO CIIEKTpA.

N3mepenne nivHbl CBETOBOUM BOJIHBI.

[lonyueHnne  cmekTpa  HM3JyYE€HHs  CBETOAMOAA  MpPU  IOMOIIU
TG paKInOHHON PEIIETKY.

Pa3nesn 6. OcHOBBI crienMAIbLHON TEOPUU OTHOCUTEJIbHOCTH.

['pannubl  OPUMEHUMMOCTH — KJIACCMYECKOM  MmexaHuku. llocTynatsel
CHEUUATIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON wuHTepBad. IIpeobGpa3zoBanus JlopeHnua.
YcnoBue npudMHHOCTH. OTHOCUTENBHOCTH OJIHOBPEMEHHOCTH. 3aMeJICHHE
BPEMEHH U COKpAIICHUE JIJTUHBI.

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

CBsi3b Macchl C SHEPrued W HMMIYJIbCOM PEISATUBUCTCKOM YaCTHIIBI.
DHeprus MmoKosl.

TexHuueckre ycTpoHWCTBAa W TEXHOJOTMUYECKUE MPOLECCHI: CITYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3aPSIKEHHBIX YACTHLL.



YyeHnyeckuit 3KCIEpUMEHT, J1a00paTOpHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMITyJIbCa UM SHEPIUU  PEISITUBUCTCKUX vacTull (10
(doTorpadusiM TPeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBecHOE TerIOBOE WU3NydYeHHE (M3IydYeHHE aOCOJIIOTHO YEPHOTO
Tena). 3akoH cMmenieHus Buna. ['unotesa [Inanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotorpdexr. Ombitet A. I'. CroneroBa. 3akonbl Qotodrddekra.
VYpaBuenue Diinimreitna aist potodddexra. «KpacHas rpanuna» ¢porodddexra.

JlaBnenue cBera (B YAaCTHOCTH, JIaBJICHUE CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W aOCOJIIOTHO OTpakarollylo MoBepxHOcTh). OmbiThl I1. H.
JleOenena.

BonnoBbie cBoicTBa yactull. BosHsel ne bpois. [nvrHa BosiHb! 1€ bpons
U pa3Mepbl 00JacTH JIOKaIW3alluu JBIDKYIIEHCS dacTuilbl. KopmyckysipHO-
BOJIHOBOM ayanu3Mm. Jludpakius 371eKTPOHOB HA KpUCTAJIIAX.

Crnemnuduka U3MEpEeHUN B MHUKpPOMHUPE. CooTHoIteHus
HeonpeaenéHHocTen [ elizenoepra.

TexHuuyeckre ycTpOWCTBA M TEXHOJIOIMYECKHE MPOLECCHI: CIEKTPOMETP,
dotornemenT, (HoTONATUYMK, TYHHENbHBIH MHUKPOCKOMN, COJHEYHas Oarapes,
CBETOJIUO/.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

HccnenoBanre 3aBUCMMOCTH CONPOTHUBJICHHUS TMOJYNMPOBOJAHUKOB OT
OCBEIIEHHOCTH.

Ceetoguon.

Conneunas Oartapest.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

HccnenoBanne ¢poTope3ucTopa.

N3mepenue nocrosauoi [Inanka Ha ocHOBe HccnenoBanus GoTodddexra.

UccnenoBanre 3aBUCUMOCTM CHJIBI TOKa 4Ye€pe3 CBETOAUOA  OT
HaIpPSKEHUS.

Tema 2. @u3uxka amoma.

OnbITHL O UCCIIEIOBAHUIO CTpOEHUsI aTtoMa. [lnanerapHas mozaenb aToma
Pezepdopna.

[Moctynarel bopa. U3nyuenue u morunomieHne (OTOHOB MPU MEPEXOe
aToma C OJIHOTO YPOBHS SHEPIUU Ha JIPYTOu.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHUYEeCKHe yCTPOUWCTBA U TEXHOJOTMYECKUE ITPOLECCHI: CIIEKTPATbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpolCcTBO U AEUCTBUE CUETUMKA MOHU3UPYIOIIUX YACTHII.

OrnpeneneHue IIMHBI BOJHBI TA3€PHOTO U3JTyUYEHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnuie padbomul, npaKkmuKym.

HaGmonenue nuHevaToro cnekrpa.

UccnenoBanne crnekTpa pa3pekKeHHOrO aTOMAapHOro BOAOpPOJA H
U3MEpeHUe OCTOsTHHOM Pundepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 31eMEHMAPHBLIX YACHUY,.

Hyxknonnas monens sapa I'eitzen0epra—Banenko. 3apsy sapa. MaccoBoe
yucno sigapa. M30Tomsl.

PannoaktuBHOCTh. Anbda-pacnan. DIEKTPOHHBIA W MO3UTPOHHBIN Oera-
pacnan. ['amma-n3nyuyenue.

3aKOH paJWOaKTUBHOIO pacnaja. PaguoakTWBHBIE HW30TOINBI B MPHUPOJE.
CBoiiCTBa MOHUBHPYIOIIETO U3NyYeHUsl. BiMsiHue pailoakTUBHOCTH HA YKUBbBIE
opranusMbl. EcrecTBeHHbil poH nznydenus. Jlozumerpus.

DHeprusi CBsI3M HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT maccsl sapa.

Snepnuwsie peaknuu. JleneHue W cuHTE3 sAaep. fAAEpHBIE PEAKTOPHI.
[IpoGnembl ympaBisieMoro TepMOSIACPHOTO CHHTE3a. DKOJIOTHYECKHE ACTICKTHI
Pa3BUTHUSA SICPHON SHEPTETUKH.

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHbIX YACTHII.

@yHIaMEHTaJbHbIE B3aUMOJACUCTBUSA. bapHOHBI, ME30HBI W JIEOTOHBI.
[IpencraBnenue o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

®usuka 3a npenenamu CtangaptHoi Mojenu. TéMHas MaTepus U TEMHas
JHEprus.

EnunctBO przmdeckoit KapTHHBI MUPA.

TexHnueckne yCTPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: JTO3UMETD,
Kamepa BunbcoHa, SAEpHBIA PEAaKTOp, TEPMOSAEPHBIA PEAKTOp, ATOMHAas
O6oM0a, MarHUTHO-PE30HAHCHAST TOMOTpadus.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaol, nPAKMUKyM.

HccnenoBanne TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

UccnenoBanue painoakTUBHOTO JOHA C UCIIOJIL30BAHUEM JO3UMETPA.

N3yuenue normioiieHus: 6eTa-4acTUll aTlOMUHUEM.



Pasznen 8. DiieMeHTHI ACTPOHOMHUHM U ACTPO(PU3UKH.

Jrtanbel pa3BUTUS acTpoHOMUM. [IpuknagHoe W MHUPOBO33PEHUYECKOE
3Ha4Y€HUE acTpOHOMUU. [IprUMEHUMOCTH 3aKOHOB (PU3UKU MJi1 OOBSICHEHUS
MIPUPOJIBI KOCMHUUYECKUX OOBEKTOB.

MeTonbl aCTPOHOMHUYECKUX HCCIeN0BaHUNA. COBPEMEHHBIE OINTUYECKUE
TEJIECKOIIbI, PAJNOTENIECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUS.

Bun 3Bé3qH0r0 Heba. Co3Be3aus, sipkue 3BE3/bI, MIAHETHI, UX BUIUMOE
JBH>KECHUE.

CosiHeuHas cucTeMa.

Connue. ConHeunasi akTuBHOCTb. McTounuk sHepruu CoJiHIa U 3BE3.

3BE31bI, WX OCHOBHBIE XapaKTEpPUCTUKHU. JluarpamMma «CHeKTpaabHbIN
KJIACC — CBETUMOCTB». 3BE3/bl TJIABHOW MOCJIEA0BATEILHOCTU. 3aBUCUMOCTH
«Macca — CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEI0BATEILHOCTU. BHYTpeHHEe
cTpoeHue 38€3/71. COBpEMEHHBIE MPEICTABICHUS O TPOUCXOXKACHUU U BOJIOIUU
CounHiia ¥ 3BE€3/1. DTalbl )KU3HU 3BE3I.

Muieunsiii [IyTe — Hama [Nanaktuka. [Tomoxxenue u auxkenue CosiHIAa B
lNanaktuke. Tunbl ranakTtuk. PaauoramakTukd v kBazapbl. UEpHbIE ABIPHI B
AIpax TaJlaKTHK.

Bcenennas. Pacmmpenne Bceenmennoit. 3akon Xa0O06ma. PasGeranue
ranaktuk. Teopus bousbiioro B3peiBa. PenkToBOE M3ITyUEHHE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUMU.

Yuenuueckue nabnrwoenus.

HaOnronenus 3BE3THOTO Heba HEBOOPYKEHHBIM rJ1a30M C
UCIIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUJIOKEHUHN I ONPEAEIICHUS MOJ0KEHUS
HeOEeCHBIX O0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3nus CeBepHOTo
MOJIYLIAPUSA U SIPKUE 3BE3/IBL.

HaGmonennst B Ttenmeckon JIyHbI, MIaHeT, TYMaHHOCTEH M 3BE3IHBIX
CKOIUICHUHU.

DuU3YeCKUH MPAKTHKYM.

CnocoObl  m3MepeHHs  (QU3NYECKUX BEIWYMH C  HCIOJb30BaHHUEM
AHAJOTOBBIX W THU(GPOBBIX HW3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX
JATYMKOBBIX CHCTEM. AOCOJIOTHbIE M  OTHOCHUTENbHBIE IOTPEIIHOCTH
u3MepeHuit puznueckux BeaudnH. OueHKa rpaHul] HOrpeurHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHUM, HCCIECIOBAaHUNA 3aBUCHUMOCTEN
¢u3nUecKnX BEIMYMH, MPOBEPKA MPEMIOKEHHBIX TUNOTE3 (BBIOOp W3 padoT,
ONMCAaHHBIX B TEMATHUYECKHX pa3feiax «YUYEHUYECKUH OSKCIIEPUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).



Oo6o01marouee NoOBTOPEHUE.

O6oOmenne U cucTeMaTu3alds  COJACpKaHMs  Pa3lielioB  Kypca
«MexaHuKay, «MonexynspHas duznka U TEPMOJIMHAMHUKA,
«OnexkTpoauHamukay, «Konebanus u BoiHb», «OCHOBBI CHEMAIBHON TEOPUU
OTHOCUTENbHOCTH», «KBaHTOBass Qu3ukay, «OJIEeMEHTbl AacCTPOHOMHH U
acTpOPUBUKUY.

Ponp ¢u3uku W acTpOHOMHUHM B HSKOHOMHYECKOH, TEXHOJOTHYECKOMH,
COLIMAJILHOM M 3TUYECKOM cdepax AesTENbHOCTH YeJOBEKa, POJb M MECTO
($u3MKM W aCTPOHOMUU B COBPEMEHHOW HAyYHOM KapTHHE MHUpa, 3HaYCHUE
OMMCATENBbHON, CHUCTEeMATU3UPYIOIIEH, OOBSCHUTEIBHOM M MPOTHOCTHYECKOM
GyHKuui (GU3NUEeCKOW TEOopuH, POJb (PU3UYECKONM TEOpUH B (HOPMUPOBAHUU
npeicTaBieHui 0 (pu3nyeckod KapTHHE MHUpPA, MECTO (PU3UYECKON KapTHUHBI
MUpa B O0IEM pAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJICTaBICHUN O
pUpoJIE.

MexnpeaMeTHbIe CBA3H.

N3yuenue «kypca ¢Gusuku yriuyonéuHoro ypoBHs B 11 kjacce
OCYIIECTBIISIETCSI C Y4YETOM COJEpKATEIbHBIX MEXKIPEIMETHBIX CBs3eld ¢
Kypcamu MaTeMaTHKH, OMOJIOTHH, XUMHH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemusie nouamus, C6A3AHHBIE C UYUEHUEM MEMO0008
HAY4YHO20 NO3HAHUA: SBIICHUE, Hay4HbId @QakT, runoresa, ¢GusnUecKas
BEJIMYMHA, 3aKOH, TeOopHs, HAOI0JeHne, HKCIEPUMEHT, MOJIETUPOBAHUE,
MOJIeNIb, U3MEpPEHHUE, MOTPEUTHOCTH HW3MEPEHUM, HU3MEPHUTENbHbIE MPUOOPHI,
udposast 1abopaTopus.

Mamemamuka: pPEUICHUE CHUCTEMbl YypaBHEHUU. TpPUTOHOMETpPUUECKHUE
byHKIUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. BEKTOPHI M UX MPOEKIINU HA OCH KOOPAHHAT,
cloxeHue BeKkTopoB. I[IpousBomnbie »siemeHTapHbIX GyHKIMA. [IpusHaku
MOI00UsT TPEYTOJIbHUKOB, OMpPENeNICHUE IUIOMIAAN TUIOCKUX (QUryp u o0bEéma
TEJL.

buonozua: snekrpuueckue SIBICHUS B JKUBOUM MPUPOJE, KOJeOATEIbHBIC
IBUKEHUS B JKMBOM IPHUPOJE, OSKOJOTMYECKHE PUCKH IpPH NPOU3BOJICTBE
ANEKTPOIHEPIUH, DJIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelbl,
YIbTPa3BYKOBasi JUArHOCTHMKAa B MEIHUIIMHE, ONTUYECKUE SIBJICHUS B >KHUBOU
IIPUPOJE.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAILIMYECKas CTPYKTypa
TBEPIABIX TN, MEXaHU3Mbl 00pa30BaHUS KPUCTAJUIMUECKON  pemETKH,
CIIEKTpaJIbHbIA AHAIU3.



TI'eocpagpua: wmarHuTHBIE TIONIOCA 3€MIIM, 3QJIEKM MATHUTHBIX PYI,
dboToChEMKA 3eMHOM MTOBEPXHOCTH, cericMorpad.

Texnonozcusa: TNPUMEHEHUE MOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTPOABUTaTENb SIKOOU, TeHepaTop NEPEMEHHOIO TOKA, MHAYKIIMOHHAS TeYb,
JUHUM  DJIEKTpONepenay, dJEeKTPOABUTraTeNb, pajap, paauoNpUEMHUK,
TENEeBU30p, aHTeHHa, TenedoH, CBY-meub, ynabTpa3ByKkoBas IUAarHOCTHKA B
TEXHHUKE, MPOEKI[MOHHBIN anmapar, BOJOKOHHAsl ONTHKA, COJIHEYHas OaTapes,
CIyTHUKOBBIE MPUEMHHKH, JIEpHAS SHEPreTUKA M HKOJOTMYECKUE aCIEKThl €€
pa3BUTHSL.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJIHEI'O OBLIEI'O
OBPA3OBAHUAJIMUHOCTHLIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIbTATHBI

JInuHOCTHBIE Pe3yJabTaThl OCBOCHHS Yy4yeOHOro mnpenmera «Duznkay
JOJDKHBI ~ OTpa)XxaTh  TOTOBHOCTb W CIHOCOOHOCTh  OOydYaroluxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH,
CUCTEMOW IIEHHOCTHBIX OPHEHTAIIMM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUIH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHICKOTO  OOIIEeCTBa,
pacuIpeHrue JKMU3HEHHOTO ONbITa W OMNbITAa JIESITEJBHOCTH B TMpoliecce
peanu3aiii OCHOBHBIX HAIPaBJICHUN BOCTUTATEIBHON NESITEIBLHOCTH, B TOM
YuUCJIe B YaCTH:
rpa’KJIaHCKOr0 BOCIMTAHUS:

e CchOPMHUPOBAHHOCTh TPAXKIAHCKOM TO3UIMK OOydYaromerocs Kak

AKTUBHOTO U OTBETCTBEHHOT'O YJI€HA POCCUICKOTO OOIIECTBa;

e TMPUHATHE TPATAULIHUOHHBIX OOIEYETOBEUECKMX T'YMAaHUCTHUECKUX U
JEMOKPATUYECKUX [IEHHOCTEN;

e TOTOBHOCTh BECTH COBMECTHYK JAEATEIBHOCTH B  HHTEpecax
IpaXIAHCKOTO  OOIecTBa, Yy4yacTBOBATh B  CaMOYIPAaBICHUU B
o0Opa3oBaTeIbHON OpraHu3alluy;

e YMEHHE B3aUMOJICHCTBOBATh C COLUMAJIbHBIMU HWHCTUTYTaMH B
COOTBETCTBHH C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K T'YMAaHUTAPHOW U BOJOHTEPCKOU EATEIBHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUS:

e CchOPMHUPOBAHHOCTh  POCCHUHCKOM  TPaXIAHCKOM  HMJICHTHYHOCTH,
NaTPUOTU3MA;

e IIECHHOCTHOE OTHOIIEHHE K  TOCYJapCTBEHHbIM  CHUMBOJaM,
JTOCTIKEHUSIM POCCUICKUX YUEHBIX B 00J1acTH (PU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMSA:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,

e CIIOCOOHOCTh OIICHMBATH CHTYAallMI0 ¥ MPUHUMATh OCO3HAHHBIC
pelIeHns, OpPUEHTHUPYSCh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH, B TOM YHUCJIE B JEATEIbHOCTU YUEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

3CTETUYECKOr0 BOCTIMTAHUSA:



e OCTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOUYAs JACTETUKY HAy4HOIO
TBOPYECTBA, MPUCYIIETO (HU3NUECKOUN HAyKe.
TPYAOBOI0 BOCIIUTAHUSA:

e HHTEpPEC K pas3luyHbIM cdepaM MnpodhecCHOHATBHONU AEATETLHOCTH, B
TOM YHCII€ CBSI3aHHBIM C (U3UKOM M TEXHUKOW, YMEHHE COBEpIIATh
OCO3HAaHHBIM  BbIOOp Oyaymed mnpodeccud U pean30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHBI;

e TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpPA30BAHHIO B
obsacTu PU3MKK HA MPOTSIKEHUU BCEH KUZHHU.

IKOJIOTMYECKOT0 BOCTIMTAHMS:

e cpOpMHUPOBAHHOCTH AKOJIOTUUYECKOM KYJBTYpHI, OCO3HAaHUE
IJI00aJIBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM;

e IUIAHUPOBAHUE U OCYLIECTBIICHUE JCUCTBUU B OKPYXKAKOUIEH Cpelle HA
OCHOBE 3HAHMS LI€JIEN YCTOMYMBOIO pa3BUTHUSI YEJIOBEUYECTBA;

e PpACHIMPEHHUE OMbITA JCITEIBHOCTUA YKOJOTUYECKON HAMPABIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HKE.

HEHHOCTH HAYYHOI0 MO3HAHMS:

e c(hopmMupoBaHHOCTH MHPOBO33pPEHHUS, COOTBETCTBYIOLLETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS (HU3HUUECKON HAYKU;

e OCO3HAHHME LEHHOCTH HAYYHOMW JEATEIbHOCTH, TOTOBHOCTh B IPOLIECCE
U3y4YeHHs] (PU3UKU OCYIIECTBIATH MPOEKTHYIO M HCCIIEIOBATEIbCKYIO
NEeATENIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS
ba3oBble jornueckue AecTBUA:
e CaMOCTOSITENIbHO (POpMYyIUpOBaTh W aKTyaJU3UpPOBATh MPoOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
e ONPEACNATH LENU AEATENBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH UX
JOCTUKECHUS;
e BBIBILITh 3aKOHOMEPHOCTM M MPOTHBOPEYUS B PaCCMaTPUBAEMBIX
(bU3HUECKUX SIBICHUSX;
e paspabaTpiBaTh IUIAH pEIICHUS TPoONeMbl ¢ Yy4€TOM aHaIm3a
MMEIOIINXCSI MATEPUAIBHBIX U HEMATEPUAJIbHBIX PECYPCOB;
e BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTb, OLEHUBATH COOTBETCTBUE
pEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU MOCIJIECICTBUN 1€ TEIbHOCTH;



KOOPAMHHUPOBATh W BBIMOJNHATH pabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO M KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BuUBaTh KPEAaTHBHOE MBIIUICHHE TPHU PEIICHUH >KU3HEHHBIX
npooseMm.

ba3oBbIe ucciiea0BaTeIbCKIE NEMCTBUS .

BJIQJICTh HAYYHOW TEPMHUHOJOTHCH, KIFOUCBBIMA TMOHATHAMU U
MeToiaMK (PU3NYECKON HAYKHU;

BIAJIETh HABBIKAMH  y4eOHO-MCCIEAOBATEILCKOM ¥  MPOCKTHON
AESTeLHOCTH B 00JIaCTH (PU3UKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TOMCKY METOJOB pEHICHHs 3adad (PU3HUEcKOTo
coJiep KaHus, TIPUMCHCHHIO Pa3JIMYHBIX METOIOB ITO3HAHMUS;

BJIAJIETh BUJAMH JCSATCILHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUSA, €0
UHTEPIIPETAIlMN, TPEeOOPa30BaHMI0 M TPUMCHCHUIO B Pa3lIMYHBIX
y4eOHBIX CHTYaIUsX, B TOM YUCJIC TIPH CO3JaHUHU YYeOHBIX TIPOEKTOB B
o0nacTu GU3HKY;

BBISBJISATh IPUUYNHHO-CIIC/ICTBEHHBIC CBS3M M aKTyaJU3MpPOBATh 3aJ1auy,
BBIIBUTATh THIIOTE3y €€ pCeIICHUs, HaXOJUTh apryMEHTBI IS
J0Ka3aTeNIbCTBA CBOMX YTBEPXKICHUWH, 3amaBaTh NapaMeTpbl U
KPUTEPUU PEIICHWS;

aHAJIM3UPOBATh TOJIYYCHHBIC B XOJ€ PEIICHHS 3aladll Pe3yJbTaThl,
KPUTHYECKA  OIICHMBATh WX  JIOCTOBEPHOCTh, IPOTHO3HPOBATH
M3MEHEHHUE B HOBBIX yCIIOBHSX;

CTaBUTh M (HOPMYJIHPOBATH COOCTBEHHBIC 3a7a4l B 0Opa30BaTEIbHOU
JESATEILHOCTH, B TOM YHCJIC IPU U3YYCHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTHh 3HaHMS 10 (U3UKE B MPAKTHYECKYIO 00J1acTh
KU3HEEATEITHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIIBUTATh HOBBIC WJIEH, NpENjaratb OpPHUTMHAJIbHBIC TMOAXOABI U
pEIICHMS;

CTaBUTh TMPOOJIEMbI W 3aJa4d, JOIMYCKAIOIINE albTePHATHBHBIC
peleHusl.

Pabora ¢ ungopmaumeii:

BJIQJIETh ~ HABbIKaMH  TIOMydeHHs  uHopMarmuu  (QU3NIECKOTO
COAEpPkKAaHUSI U3 HCTOYHUKOB pA3HBIX THUIIOB, CAMOCTOSITEIIBHO
OCYILIECTBIIATh IOWUCK, aHAIW3, CUCTEMATU3ALUI0 W HUHTEPIPETALUIO
MH(pOpMALINK PA3IUYHBIX BUIOB U (OPM IPEACTABICHUS;

OLICHUBATh JIOCTOBEPHOCTh UH(POPMAIIUH;



HCIIOJIB30BaTh CPEACTBA MH(POPMALMOHHBIX M KOMMYHHKAIMOHHBIX
TEXHOJOTUA B PEIICHMHM KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX U
OpraHU3allMOHHBIX 3a/Jad ¢ COOJOJeHHEM TpeOOBaHUU SPrOHOMUKH,
TEXHUKU O€30MacHOCTH, TMTHUEHBI, pecypcocOepexeHus, MpaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€30MaCHOCTH;

co37aBaTh TEKCTHI (PU3UUECKOTO COJIEPKaHUS B pa3IMUHbIX (hopmaTax ¢
y4€TOM Ha3HauyeHHs WMH(OpMauu U IEJeBOW ayIuTOpUH, BBIOMpas
ONTUMAJIbHYIO (POPMY MpEeACTaBICHUS U BU3YATH3ALIUU.

KoMMyHuUKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

OCYILIECTBJIATh OOIICHHE Ha Yypokax (H3UKM W BO BHEYPOYHOUH
JeSTeNbHOCTH;

pacno3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CHUTyallMid M CMSTYaTh
KOH(IIUKTBI;

pa3BEPHYTO H  JIOTUYHO W3JaraTh CBOIO TOYKY 3pCHHS C
MCTIOJIh30BAaHUEM SI3BIKOBBIX CPEJICTB;

NOHMMAaTh W  HWCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOH |
WHAUBUAYaTLHON pabOTHI;

BbIOMpATh TEMaTUKYy M METOJbl COBMECTHBIX JEHUCTBUHA C Yy4ETOM
OOIIMX UHTEPECOB M BO3MOYKHOCTEH KaXKJI0TO WieHA KOJICKTHBA;
OPUHUMATh [EIM COBMECTHOM JEsSTENbHOCTH, OPraHU30BBIBATH U
KOOPJMHUPOBATh JEHCTBUA MO €€ JOCTHKEHHUIO: COCTaBIATH IIJIaH
NEUCTBUM, paclpelesTh pojaud C Yy4E€TOM MHEHUH Y4YaCTHUKOB,
00CyXIaTh Pe3yIbTaThl COBMECTHON PaOOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa U KAXJOTO YYaCTHHKA KOMaH/bl B
oOIIMiA pe3yabTat 1Mo pa3padoTaHHBIM KPUTEPHSIM;

npenjaraTb HOBbIE MPOEKTHI, OIEHWBATh WJEU C TO3HUIIMH HOBU3HBI,
OpUTHHAIBHOCTH, IPAKTUIECKOIN 3HAYNMOCTH,

OCYILIECTBJIATh MO3UTUBHOE CTPATErMYECKOE MOBEACHUE B Pa3IUYHBIX
CUTyallusX, TMPOSBIATH TBOPYECTBO U  BOOOpakeHHE, OBITh
WHUIUATUBHBIM.

PeryasiTuBHbIe YHUBepPCcAJIbHbIE y4eOHbIE NeHCTBHS
Camoopranuszanus:

CaMOCTOSITEIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JIESTEIBHOCTh B
obnmactT (U3NKKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh M
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEIBHO  COCTAaBJATh  IUIAH  PEUICHUS  PACUYETHBIX U
KAueCTBEHHBIX 3a/ia4, IUIaH BBIMOJHEHUS MPAKTUYECKOU pPabOThI

(@)



y4€TOM HMEIOUIUXCS PECYpCOB, COOCTBEHHBIX BO3MOMKHOCTEH H
[IPEAIIOYTEHN;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciMpATh paMKH y4eOHOro TMpeAMEeTa Ha OCHOBE JIMYHBIX
IIPEAIIOYTECHUM;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIoco0CTBOBaTh (DOPMUPOBAHUIO U MPOSBICHUIO IPYAUIMU B 00JaCTH
(u3HKY, TOCTOSTHHO MOBBIILIATH CBOM 00pa30BaTeNbHBIN U KYJIbTYpPHBIH
YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAJIbHBIH HHTEJJICKT:

JlaBaThb OLIEHKY HOBBIM CHUTyalMsIM, BHOCUTb KOPPEKTHBBI B
NEeSITEIIbBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSAM;

BJIAJICTh HAaBBIKAMHM TI03HABATEIBHON pe(dIeKCHH Kak OCO3HAHUs
COBEPIIAEMBIX JECUCTBUN U MBICIIMTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB
1 OCHOBaHMH;

UCIIOJIB30BaTh MNPHUEMBI pedieKCuM i1 OIEHKH CHUTyalluu, BblIOOpa
BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKH U CBOCBPEMEHHO INPUHUMATh PEIICHUS MO UX
CHUKECHUIO;

IIPUHUMATh MOTHUBBI M apPryMEHTBI JIPYTMX MPU aHAIU3E PE3YyJIbTaTOB
JIeSITEIIbHOCTH;

PUHUMATH ceOs1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRA,;
IIPUHUMATh MOTHUBBI M APryMEHTHI JIPYTMX MPU aHAIU3E PE3YyJIbTaTOB
JIeSITEIIbHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTUX HA ONITHOKH.

B mporecce qocTHKeHUS TUMYHOCTHBIX PE3YJIBTATOB OCBOCHHS ITPOTrPaMMBI 110
dbu3uKe IS YpOBHS CcpeaHero ooOmero oOpa3oBaHHS Yy OOyYaronIuxcs
COBEPIICHCTBYETCS  AMOIIMOHAIBHBI  HMHTEIICKT,  IPEANOJararoini
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHUS, BKJIIOYAIOMIETO  CIMOCOOHOCTh  MOHHUMATh  CBOE
OMOIIMOHATFHOE  COCTOSIHWE, BUJETh  HAMPABIEHUS  Pa3BUTHUSA
cOOCTBEHHOM AMOIMOHAIILHOM cepbl, OBITH YBEPEHHBIM B ce0¢;
CaMOpETYJTUPOBAaHMS,  BKIIOYAIOIMIETO  CAaMOKOHTPOJIb,  YMEHHUE
NPUHAMATh OTBETCTBEHHOCTh 3a CBOE TMOBEJCHUE, CIIOCOOHOCTH
aIanTHPOBATHCA K OMOIIMOHATBLHBIM HW3MEHEHHUSM W TPOSBISATH
TUOKOCTb, OBITh OTKPBITHIM HOBOMY;



BHYTPEHHEH MOTHBALMU, BKJIIOYAIOUIEH CTPEMIICHUE K IOCTHKECHUIO
LEJIA U yCHexy, ONTUMHU3M, UHULMATUBHOCTb, YMEHHUE ICHCTBOBATD,
HCXOJ U3 CBOUX BO3MOKHOCTEH;

SMIIATUH, BKIIOYAIOIIEH CHOCOOHOCTh MOHHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JAPYTHX, YUYUTHIBaTh €ro MpH OCYIIECTBICHUU OOUICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HAaBBIKOB, BKJIIOYAIOUIUX CIIOCOOHOCTh BBICTPAMBaTh
OTHOWIEHUS C JPYTUMH JIIOJIbMH, 3a00TUThCS, MPOSBIATH HUHTEPEC U
paspemniatb KOHGIUKTHIL.

ITPEAMETHBIE PE3VYJIBTATBI

K xonny oOyuenust B 10 knacce npenMeTHbIe pe3yibTaThl HA YriayOJIEHHOM
YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHUAIOIIMUXCS YMEHUM:

MOHUMATh pPOJib (UMK B OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COLMaIbHOW U JITUYECKOM cdepax IesTeabHOCTU
YeJioBeKa, pojib U MeCTO (PU3MKM B COBPEMEHHOW HAyYHOW KapTHUHE
Mupa, 3HAYECHUE OMHUCaTENbHOM, CUCTEMATU3UPYIOLIEH,
OOBSICHUTETLHON M MPOTHOCTHYECKON (QDYHKIIUN (HU3NIECKON TEOpUH —
MEXaHWKH, MOJEKYJIIpHOH (UMK W  TEPMOJIMHAMUKH, POJb
¢usznueckor Teopur B (HOPMHUPOBAHUU MPEJCTABICHUN O PU3NYECKON
KapTUHE MUPA;

paznuyaTh YCIOBHUS TMPUMEHUMOCTH MoOJene (U3MYecKux Tel u
IIPOIIECCOB (SIBJICHWH): HMHEpPLHMAIbHAS CHUCTEMa OTCcuéra, aOCOJIOTHO
TBEPIOE TEJO, MaTepHalbHasi TOYKA, PABHOYCKOPEHHOE JBUKEHUE,
CBOOOJIHOE TajieHHe, aOCONMIOTHO ympyras aedopmaius, aOCOIIOTHO
yapyroe u aOCOJIIOTHO HEYNpyroe CTOJKHOBEHHS, MOJENU rasa,
KUJKOCTH U TBEPAOro (KPUCTALNIMYECKOTO) Tela, WACaIbHBIN ras,
TOYEUHBIN 3apsifl, OTHOPOIHOE 3JIEKTPUUYECKOE MOJIE;

pasznuyarh yCIOBHS (TPaHHIIBI, 00JIACTH) MPUMEHUMOCTH (HU3UIECKUX
3aKOHOB, IOHUMATh BCEOOITNI XapakTep PyHIaMEeHTaIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJU3UPOBAThL M OOBSCHATH MEXaHUYECKHE IMPOLIECChl U SIBJICHUA,
UCIIONIb3YSl ~ OCHOBHBIE  MOJOXKEHUS U 3aKOHbl ~ MEXaHHUKHU
(OTHOCUTENBHOCTh MEXaHHYECKOTO JBIKEHUSA, (HOPMYIbl KHUHEMATUKU
PAaBHOYCKOPEHHOI'O  JBWIKEHHMs, TmpeoOpazoBanust [amwmnes s
CKOPOCTM M  T[epemMelleHusi, 3akoHbl  HbioToHa,  mpuHUUII



OTHOCUTENIBHOCTU ['anmuiesi, 3aKOH BCEMHUPHOIO TATOTECHUS, 3aKOHBI
COXpaHEHHS UMITYJIbCa U MEXaHUUECKOW PHEPruu, CBsI3b pabOThI CHUJIIBI
C U3MEHECHHEM MEXAaHUYECKOW YHEPIUH, YCIOBHUS PAaBHOBECHUS TBEPIIOrO
Tena), IpU 3TOM HMCIOJIb30BaTh MAaTEMAaTHYECKOE BBHIPAKEHUE 3aKOHOB,
yKa3plBaTh  YCJOBUS  NPUMEHUMOCTH  (PUBMYECKUX  3aKOHOB:
npeoOpazoBanuil ['anumnes, BTOPOro M TpeThero 3akoHOB HbIOTOHA,
3aKOHOB COXPAHEHHUS MMITyJIbCa M MEXAHUYECKOM HHEpPruH, 3aKOHa
BCEMHUPHOIO TATOTEHUS;

aQHAJM3UPOBATh M OOBSCHITH TEIUIOBBIE TMPOIECCHl U SIBJICHMS,
UCIIONB3ysl OCHOBHbIE moJiokeHUsT MKT u 3akOHBI MOJEKYJISIPHOM
bU3UKM W TEPMOJAMHAMUKH (CBSI3b JIaBJICHUS HJACAIBHOTO Tras3a co
CpEIHEM  KHUHETHUYECKOM  DHEPIMEW  TEIUIOBOTO  JBWKEHHUS U
KOHIICHTpAILIMEN €ro MOJIeKYyJl, CBA3b TEMIIEpATypbl BEIIECTBA CO
CpelHe KUHETHYECKOW SHEpPrueu TEIUIOBOTO JABMXKEHHUS €ro YacTHII,
CBSI3b JIABJICHUSI MJACAJBHOIO ra3a C KOHIIEHTpAlMEeHl MOJEKYJ U €ro
TeMIIepaTypoi, ypaBHeHue MenneneeBa—KianelpoHna, nepBbli 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAaHECHHS SHEPTUU B TEIJIOBBIX MPOIIECCaXx),
IIpU  3TOM HCIOJB30BaTh MAaTEMATHYECKOE BBIPAXKEHUE 3aKOHOB,
YKa3blBaTh  YCIIOBUS NPUMEHUMOCTH ypaBHEHUs MeHeneeBa—
KnanenpoHna;

aHAIM3UPOBATh W OOBSICHATH DIEKTPUUYECKUE SIBICHUS, HCIOIb3YS
OCHOBHBIE  TIOJIO)KEHUSI W 3aKOHBl  DJIEKTPOJMHAMUKH  (3aKOH
COXpPaHEHHUsI AIEKTPUUECKOT0 3apsaa, 3akoH KylloHa, TOTEeHIIMaIbHOCTD
3JIEKTPOCTATUYECKOTO TOJISI, NMPUHLHUI CYIEPIIO3ULUN DIEKTPUUECKUX
IIOJIEHM, TIPU 3TOM yKa3blBasl yCJIOBUS IIPUMEHUMOCTH 3akoHa KyioHa, a
TaK)K€ MPAKTUYECKU BaXKHBIE COOTHOILIEHHUS: 3aKOHbI OMa Uil yyacTKa
e U U1 3aMKHYTOM 3JIEKTPUYECKOM Lienu, 3akoH Jlxoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apajaes s dIEKTPOIN3a);

OMHCHIBaTh (DU3UUECKUE MPOIECCHI W SBJICHUS, MCIOIb3Ysl BEIUYUHBI:
IIEPEMELIEHNUE, CKOPOCTh, YCKOPEHUE, UMITYJbC T€Ja U CUCTEMBI TeEl,
CuWjla, MOMEHT CWIbl, JaBJICHWE, NOTCHUHUAIbHAA  DSHEPrus,
KMHETUYECKasl JHEpPrusi, MeXaHW4ueckas »HHeprusi, paboTa CHJIBI,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIA TSXKECTH, CHJIa YIPYTrOCTH,
cuja TPEHHUs, MOUIHOCTb, SHEPIrUsl B3aUMOJICUCTBUSL Tena ¢ 3eMIIEl
BONM3U €€ TOBEPXHOCTH, DHEPrusl ymnpyrou aehopMmarvul MpyKHUHBI,
KOJMYECTBO TEIUIOThI, a0CONIOTHAs TeMmIepaTypa Tena, pabora B
TEPMOJUHAMUKE, BHYTPEHHSS DSHEPTUS HICAIBHOTO OJHOATOMHOTO
raza, paboTa uAealbHOTO ra3a, OTHOCUTEJbHASA BJIAXKHOCTH BO3]yXa,



KII[I waeanpHOro TEIUIOBOTO JABUTATEINS; DJIEKTPUUYECKOE TIOJIE,
HaMpspKEHHOCTh  AJIEKTPUYECKOTO  MOJs,  HAmpsiKEHHOCTh MO
TOYEUHOrO0 3aps/ia WIM 3apsHKEHHOro Iapa B BakyymMe U B
JIUBJICKTPUKE, TMOTEHUIHAN SJIEKTPOCTATUYECKOTO TOJsS, Pa3HOCTh
MOTEHIMAJIOB, JJICKTPOABWKYIIAs CWUJIa, CUJAa TOKA, HaIpsKEHUE,
MOIIHOCTh TOKAa, JJIEKTPUUECKasT €MKOCTh IUIOCKOTO KOHJEHCATOpa,
CONPOTHUBIICHUE yYaCTKa LENHU C MOCJIEA0BATEIbHBIM U MAPAJIICIbHBIM
COCIMHEHUEM  PE3UCTOPOB,  DHEPrusi  DJIEKTPUUECKOrO0  MOJIA
KOHJICHCATOpa;

OOBSICHSITH ~ OCOOCHHOCTHM  TPOTEKaHWS  (DU3WYECKUX  SIBJICHUM:
MEXaHHUYECKOE JBH)KEHUE, TEIJIOBOE JBWKCHUE YAaCTHUI[ BEUIECTBA,
TEIJIOBOE  paBHOBECHME, OpOYHOBCKOE  JBIKeHHE, 1uddys3us,
UCIapeHue, KUTIEHUEe M KOHJEHCAIMs, TUTaBJICHUE W KPUCTAJUIA3AIus,
HaIpaBJICHHOCTh TeIionepeaayu, ANEKTPU3ALUS TeT,
AKBUIIOTEHIIUAIBHOCTD MOBEPXHOCTHU 3apsIKEHHOTO MPOBOIHUKA;
IPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEIMYMHBI
OT JIpyrod C UCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUH, TIPU ITOM
KOHCTPYHUPOBAaTh YCTaHOBKY, (DUKCHpOBATh pE3yNbTaThl MOTYUYEHHON
3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHJE TpadUKOB C Yy4ETOM
aOCONIOTHBIX ~ TMOTPENIHOCTeW W3MEPEeHHWH, JeJaTh BBIBOJALI IO
pe3yapTaTaM UCCIEeI0BaHU;

POBOAUTH KOCBEHHBbIE M3MEpEeHUs (PU3NYECKUX BEJIMYUH, MPU ITOM
BBIOMpATH ONTUMAJIBHBIN METOJI U3MEPEHUS, OIIEHUBATh a0COIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEMTHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHU;
OPOBOJIUTh  ONBITBI IO MPOBEPKE  MPEATIOKEHHOM  THUIIOTE3bI:
IJIaHUPOBATh AKCHEPUMEHT, coOuparhb AKCIEPUMEHTAIBHYIO
YCTAaHOBKY, aHAJIU3UPOBATh MOTYUYEHHbIEC PE3YIbTAThI U AENAaTh BBIBOJ O
CTaTyce IPeaJIOKEHHON TUIIOTE3bI;

coOmoaTe  mpaBuia  0€30MacHOTO  Tpyda TpU  MPOBEACHUU
UCCJIEIOBAaHUN B paMKaxX ydeOHOTO DJKCIEPUMEHTa, MPaKTUKyMa |
yu4eOHO-UCCIEIOBATENIbCKOM M TIPOEKTHOM  JESATENBHOCTH  C
UCTIOJIb30BAaHUEM  W3MEPHUTEIBHBIX YCTPOWCTB W  JTAOOPATOPHOTO
000pyT0BaHMS;

peuiaTh pacy€THBIE 3aJla4d C SIBHO 33JlaHHOW W HEABHO 3aJaHHOM
¢du3ruecKkol MOJIEbI0: HA OCHOBAHUH aHAJIM3a yCIOBHS 000CHOBBIBATH
BBIOOp (PU3HYECKOH MOJICIH, OTBEUANOIICH TpeOOBaHUAM 3aJIauH,
MPUMEHSTh  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U IOCTYJAThl
GU3UYECKUX TEOPUl MpPHU HUCIOIH30BAHUU MATEMAaTUUYECKHX METOJIOB



pelieHrs 3ajiad, MPOBOAWTH PACUYEThl HAa OCHOBAHUU HMMEIOIINXCS
JTAHHBIX, AaHAJU3UPOBATh PE3yJIbTaTbl U KOPPEKTUPOBATH METOIBI
pelIeHus ¢ Y4ETOM MOJYYEHHBIX Pe3yJbTaTOB;

pelaTh KauyeCTBEHHBIE 3ajaud, TpeOylollne NMPUMEHEHUs 3HAHUU U3
pa3HBIX pa3leioB Kypca (PU3MKH, a TakkKe HWHTErpalvd 3HAHUNA U3
JIPYTUX TMPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPaUBATh
JIOTUYECKYIO LIETIOYKY PACCyKJACHUN C OMOPOi Ha M3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCIIOJIB30BaTh TEOPETUYCCKUE 3HAHUS IS OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB  pa0OThl  U3MEPUTENIBHBIX  MNPUOOPOB, TEXHUYECKHUX
YCTPOUCTB U TEXHOJOTMYECKUX MTPOIIECCOB;

NPUBOAUTL TMPUMEPHl BKJIaJa POCCUMCKUX W 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKU, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKHU U TEXHOJOTHH;

aHaJTM3WpPOBaTh W OLIGHMBAaTh  TOCJEJACTBUS  OBITOBOM U
MPOU3BOJCTBECHHON  JICATEIBHOCTH  YEJIOBEKA,  CBSI3aHHOM €
(bU3MUECKUMH MPOIECCaMU, C TO3UIUN IKOJIOTMYECKO 0€30MacHOCTH,
NpEICTaBIEHUH O palMOHAIBFHOM TMPUPOJONOIB30BAaHIM, a TaKkKe
pPa3yMHOM HCIIOJIb30BAaHUU JOCTIKEHUM HAyKH W TEXHOJIOTWH s
JaNbHEUIIIEero pa3BUTHUS YEJIOBEYECKOT0 00IECTBA;

NPUMEHSTH pa3IMuHbIe CIOCOOBI PabOThl ¢ MHGOpMaLIHEH PU3NIECKOTO
CollepKaHUsI C HCIIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTUH, IIPU ITOM HMCTIOIH30BaTh COBPEMEHHbBIE HH(DOPMAITMOHHBIE
TEXHOJIOTUU IS TIOMCKA, MEepepadOTKU M TMPEIbsIBICHUS Y4eOHOU U
HAYYHO-TIOMYJISIPHON uH(pOpMaIIH, CTPYKTYpHUpPOBAHUS u
UHTEpIpeTaluu  WHPOPMAIMK,  TOJYYEHHOM W3  pa3IUYHBIX
MUCTOYHUKOB, KPUTUYECKH aHATU3UPOBATH MOIydaeMyr HHGOPMAIIHIO
U OIICHUBATHh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIUXCSA 3HAHUU,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHHUKA WH(OPMAIUH;

OPOSIBISATh  OPraHU3allMOHHBIE W IO3HABATEJIbHBIE  YMEHUSA
CaMOCTOSITEJILHOTO ~ NPUOOPETEHHs] HOBBIX 3HAHUW B  MpoLEcce
BBINIOJIHEHUS TPOEKTHBIX U y4eOHO-UCCIE0BATENbCKUX paldoT;
paboTaTh B TPYyNIE C WCIOJHEHHWEM Pa3IMYHBIX COLUAIBHBIX POJICH,
IIaHUpoBaTh  pabOTy  TIpynmbl,  palUOHAIBHO  paclpenessiTh
NEATEeNIbHOCTh B HECTAHJAPTHBIX CUTYallUsX, aJCKBaTHO OILICHUBATH
BKJIAJI KaXJOTO M3 YYaCTHUKOB I'PYNIbI B PEUICHHUE paccMaTpUBaEMOM
poOJIeMBbl;



MPOSBIIATH MOTUBAIMIO K OyAylel mpodecCuoHalIbHON JesTeNbHOCTH
M0 CIENUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQuIIs.

K xonmy oOyuenust B 11 knacce npeIMeTHbIC pe3yJbTaThbl Ha YrIyOJIEHHOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy O0YUAIOIIUXCS YMEHUM:

NOHMMATh POJb (UMK B DSKOHOMUYECKOM, TEXHOJOTHYECKOH,
COLMANIbHON M ITUYECKOU c(epax IeATENbHOCTH 4YEJIOBEKa, PONb U
MeCTO (U3MKHM B COBPEMEHHOM HAy4yHOM KapTUHE MuUpa, poJib
ACTPOHOMHHM B IIPAKTUYECKOM NIESATEIBHOCTU YEJIOBEKA M JaJIbHEHIIEM

HAay4YHO-TEXHUUYECKOM pa3BUTHH, 3HAYECHUE OIMCATEIIbHOM,
CUCTEMATU3UPYIONIEH, OOBSICHUTENIBHON U MPOTHOCTUYECKON PYHKIUN
¢uznuecko TeopurM — DIIEKTPOJWHAMUKH, CIEHHATIBHON TEOpUU

OTHOCHUTEJIBHOCTH, KBAaHTOBOW (PU3MKHU, pOb (DU3NYECKOW TEOpUH B
dbopMupoBaHUU TIPEACTABICHUN O (PU3NUECKOW KapTHHE MHUpa, MECTO
dbu3nmdyeckod KapTUHBI MHUpa B O0IIEM PsiIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE;

pa3uyath YCJIOBUS NPUMEHUMOCTH Mojielied (U3NYECKUX Tel H
MPOLIECCOB (SIBICHHI): OJHOPOJHOE DIIEKTPUUYECKOE M OIHOPOIHOE
MarHUTHOE TIOJIA, TapMOHWYECKHE KoJieOaHusi, MaTeMaTUYECKU
MasTHUK, UJCANbHBIM MPYKUHHBII MAasTHUK, TaPMOHUYECKHUE BOJHBI,
UJCAIbHBIN KOoJieOaTeNbHBI KOHTYpP, TOHKas JIMH3a, MOJENEH aToMa,
aTOMHOTO $1/Ipa U KBAHTOBOW MOJIEJIN CBETA;

pas3nuyarh ycioBHs (TPaHHIIBI, 00JACTH) MPUMEHUMOCTH (PU3MUECKHUX
3aKOHOB, IOHUMATh BCEOOITUI XapakTep PyHIaMEeHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHAM3UPOBATH U OOBACHITH AJICKTPOMArHUTHBIE MPOIIECCHI U SIBICHUS,
UCIIOJIb3YSl OCHOBHBIEC IIOJOKEHUS W 3aKOHBl 3JEKTPOAUHAMUKU U
CIIEUUAIBHOW  TEOPUHM  OTHOCHUTEIIBHOCTH  (3aKOH  COXpaHEHUSs
JJIEKTPUYECKOr0 3apsiaa, cwia Ammnepa, cwia JlopeHuma, 3akoH
ANEKTPOMArHUTHOM  WHAyKuMH, mnpaBwio Jlenna, cBsa3p JJIC
CaMOMHAYKIIMM B 3JIEMEHTE JJIEKTPUYECKOW LEMU CO CKOPOCTHIO
U3MEHEHUs  CWIbl  TOKAa, IIOCTYJaThl  CIENUAJIbHOW  TEOPHH
OTHOCHUTEJIbHOCTH DUHILITEHHA);

aHAJU3UPOBATh M OOBACHITH KBAHTOBBIE TMPOLIECCHI W  SIBJICHUA,
UCTIONIb3YS TIOJIOKEHHSI KBaHTOBOW (Gu3uku (ypaBHEHHE OWHINTEHHA
st hotodddexra, mepBbIi W BTOPOM MOCTyJaThl bopa, mpuHIHI
COOTHOLIEHHUs HeomnpeaenéHHocTeil [elizenOepra, 3aKOHbI COXpaHEHUS



3apsI0BOTO U MAacCOBOTO YKCEINI M SHEPTHH B SACPHBIX PEAKITUAX, 3aKOH
PaIMOaKTUBHOTO pacmnaja);

OMHCHIBATh (DU3UYECKUE TPOIECCHI U SBJICHUS, WCIOIL3YSl BEITMYUHEI:
HANPSHKEHHOCTD AIEKTPHUECKOTO TIOJIA, TOTCHITHAIT
AIEKTPOCTATUICCKOTO TIOJIA, pPa3HOCTh MOTCHITHAJIOB,
ANEKTPOABIKYINAS CHJIA, WHAYKIIMS MArHUTHOTO IIOJISl, MarHUTHBIN
NOTOK, cwia Awmrmepa, HHIYKTUBHOCTB, OJEKTPOJBIDKYIAsS CHJa
CAaMOWHIYKIIMHM, JHEPTUsS MAarHUTHOTO TIOJII TIPOBOJAHUKA C TOKOM,
PEISITUBUCTCKANM ~ UMITYJIBC, TIOJHAS  DHEPTHs, DHEPrus  IOKOS
CBOOOTHOW YaCTHIIBI, DHEPTUS M UMIYJIbC (GOTOHA, MAaCCOBOE YHUCIIO U
3apsi sApa, SHEPTHsI CBS3H sIJIpa;

OOBSACHATH  OCOOCHHOCTH  TPOTCKAaHHWsS  (PU3MYECKUX  SBJICHUI:
AJICKTpOMAarHUTHas WHIYKIUS, CaMOWHTyKIIHS, pe30HaHC,
uHTepPepeHIus BOJIH, IU(paKIus, TUCIEPCHS, TOJHOEC BHYTpPEHHEE
orpaxxenue, Goroanekrpuueckuii ddpdext (dboroaddexr), ambda- u
OcTa-pacnajpl sjiep, raMMma-u3aydeHue sjep, GU3UUYeCKUue MPUHITUIIBI
CIIEKTPaAIbHOT'O aHAJIM3a U PabOThI Jlazepa;

OTpeEeNATh HANIPABJICHHE WHAYKIIMM MAarHUTHOTO TOJISi MPOBOJIHUKA C
TOKOM, cuJibl AMmniepa u cuiibl JlopeHa;

CTpPOUTh M300pa)K€HUE, CO3/1aBaEMOE€ IIJIOCKUM 3€pKajioM, TOHKOMH
JMH30M, U paCCYUTHIBATh €0 XapaKTEPUCTUKU;

NPUMEHSITh OCHOBOTIOJIATAIOIINE ACTPOHOMUYECKHUE TTOHITHS, TEOPUH U
3aKOHBI JIJI1 aHajdu3a W OOBACHEHUS (PU3MYECKHUX IPOIECCOB,
MIPOUCXOIAIINX B 3BE3/1aX, B 3BE3AHBIX CUCTEMAX, B MEXKTaJIaKTUIECKON
cpene; ABMKEHUS HEOCCHBIX TeJ, IBOJIIOIIMHY 3BE3/] M BeeneHHo;
NPOBOAUTH HCCIIEIOBAHUE 3aBHCHUMOCTEH (PU3NYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUM, MPU OSTOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHUPOBATh pe3yJabTaThl MOJYYCHHOW 3aBHUCHUMOCTHU
duznuecknx BENMYUH B BHAEC TpaduKOB ¢ Yy4E€TOM aOCOIIOTHBIX
MOTPEIIHOCTEH  W3MEPEHMid, JleJlaTh BBIBOJABI TI0  pe3yjibTaTam
UCCJICIOBAHUS;

IPOBOANTH KOCBEHHBIE M3MEpPEHUs (DU3NYECKUX BEIMYWH, TIPU ITOM
BBIOMpATH ONTUMATIBLHBIN METOT H3MEPEHUS, OIECHUBATH a0COIOTHBIE U
OTHOCHUTEBHBIC TMOTPENTHOCTH MPSMBIX U KOCBEHHBIX H3MEPEHUH;
NPOBOAUTH  OMBITHI IO  TPOBEPKE  MPEIOKEHHOW  THUITOTE3HI:
TUTAHUPOBATH HKCIIEPUMEHT, coOuparhb IKCIIEPUMEHTATHHYIO
YCTaHOBKY, aHAJTM3UPOBATH MOJIYYCHHBIC PE3YJIBTATHI U JIEJIaTh BHIBO O
cTaTyce MpeII0KEeHHON THIIOTE3HI,



ONMCHIBATh METO/bI OJYUEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUN;
coOmogaTe  MpaBuja  0Oe30macHOro  TpyJaa Mpu  NPOBEACHUHU
UCCJEOBAHUA B paMKax y4eOHOIro S3KCIEpUMEHTa, MPaKTUKyMa |
y4eOHO-UCCIEOBATENbCKOM M NPOEKTHOM  AESATENBHOCTH  C
UCIIOJIb30BAHUEM  W3MEPUTEIBHBIX YCTPOMCTB U  J1TaOOPAaTOPHOTO
000py10BaHMUS;

pelarb pacy€THbIE 3aJaud C SBHO 3aJaHHOM W HESBHO 3aJaHHOU
(¢u3nueckoll MOJENbI0: Ha OCHOBAaHWM aHalM3a YCJIOBHS BbIOMpaTh
¢u3znueckre MoJea, OTBEeYalollue TPeOOBAHUAM 3aJlay, MPUMEHSThH
(opMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYNAThl (PU3UUECKUX TEOPUI
OpU UCIOJIB30BAHUM MATEMATHYECKUX METOJOB PEUIEHUs 3ajad,
OPOBOJUTH  Pacy€Tbl HA  OCHOBAaHMM  MMEIOIIMXCS  JAHHBIX,
AHAJM3UPOBATH PE3YJbTAThl U KOPPEKTHUPOBATH METOJbI PELICHUS C
Y4ETOM MOJTYYEHHBIX PE3YIBTATOB;

peliarh KaueCcTBEHHbIE 3aJauyM, TpeOyrolue MPUMEHEHUs 3HAHUW U3
pa3HbIX pa3lenoB Kypca (pU3MKHM, a TakKe WHTErpallid 3HAaHUW U3
OPYTUX TPEIMETOB €CTECTBEHHO-HAyYHOTO IMKJIA: BBICTPauWBaTh
JIOTUYECKYIO LENOYKY PacCyKICHHUH C ONOPOM Ha M3Y4YCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKUE SBICHMUS,

UCNOJIb30BaTh TEOPETUUECKUE 3HAHUA 1 OOBSCHEHUS OCHOBHBIX
OPUHIUIOB  pabOThl  U3MEPUTENBHBIX HPUOOPOB, TEXHUUYECKUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX MPOLECCOB;

OPUBOAMTH MPHUMEPHl BKIAJa POCCUICKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKU, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHaJIM3UpOBaTh U OLIGHUWBAaTh  TOCIHEACTBUA  OBITOBOW U
IIPOU3BOJACTBEHHOM  NEATEIBHOCTH  4YEJIOBEKAa,  CBSI3aHHOW €
(U3NYECKUMH MPOIIECCaMU, C MO3ULUN 3KOJIOTUYECKONH OE30MMacHOCTH,
IPEACTABICHUNA O PAalMOHAIBHOM IPUPOAOIOIB30BAHUU, a TaKKe
Pa3yMHOM HCIIOJIb30BaHUM JOCTVIKEHHM HAYKM W TEXHOJOTHM Ui
JaJIbHEHIIIETO Pa3BUTHS YEJIOBEUECKOro OOIIECTBa;

OPUMEHSATh Pa3InYHbIe CIOCOOBI paboThl ¢ HH(pOpManKel GU3NIECKOro
COJIEp’KaHUSI C MCIOJb30BAHHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTUH, TPH 3TOM HUCIIOJIb30BaTh COBPEMEHHbBIE HH(POPMALIMOHHBIE
TEXHOJOTUHU ISl TOUCKA, MEepPEepadOTKU M NPEAbSBICHUS Y4EeOHOW W
HAy4HO-TIOIYJISIPHOU uHpOpMaIuH, CTPYKTYpHpPOBaHUS "
UHTEpHpeTaund  WH(pOpMalMM,  IMOJIYYEHHOM M3  pa3IMYHBIX
MCTOYHHUKOB, KPUTHYECKH AHAJIM3UPOBATH IMOJIYYaeMyH0 HH(POPMALHIO



U OLIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCSA 3HAHUHU,
TaK ¥ Ha OCHOBE aHAJIM3a UCTOYHUKA HH(OPMAIINY;

OpOSIBIISAITh  OpraHU3alMOHHbIE W TO3HaBaTeNbHBIE  YMEHUS
CaMOCTOSITEIFHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHWH B  MpoIEecce
BBITIOJIHEHHUS TPOEKTHBIX U YU4eOHO-MCCIEA0BATENBCKUX PaboT;
paboTaTh B Tpylme C MCIOJHEHHEM DPA3UYHBIX COLUATIBHBIX POJIEH,
IUIaHUpOBaTh  paboTy  TpyNmObl,  palMOHAIBHO  PACIPEAEIsiTh
JeSTeIbHOCTh B HECTAHAAPTHBIX CHUTYAIUSAX, aJeKBAaTHO OIEHWUBATh
BKJIa/I KQXJIOTO M3 YYACTHUKOB TPYIIIBI B PEIICHUE paccMaTpUBaEeMOi
npo0JIeMBbl;

NPOSIBIISITH MOTUBAIMIO K Oyaymiei npodeccHoHaNbHON A TeTbHOCTH
10 CIEIUATBHOCTIM (PU3UKO-TEXHUIECKOTO MPOdUIIs.
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Peseparoe Bpens 10 https://m.edsoo.ru/f16b68d7
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 170 16
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoububie | IIpakTHyeckue op
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoThI padoThI
pecypchl
1 ®duznka — pyHIaMeHTaJIbHas HaykKa 1 bubnuorexa [JOK
0 MpUpoe https://m.edsoo.ru/1beef346
9 Hayunb1ii MeTO1 MO3HAHUS U METObI 1 bu6moreka [IOK
UCCIEeIOBaHUS PU3NYECKUX SBICHUIN https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHUA B MPOIIECCE
3 no3Hauug npupoasl. HaOmronenue u 1 bubmmorexa LOK
PHPOZBL. https://m.edsoo.ru/34c49931
AKCIIEPUMEHT B (DU3HUKE
4 Crioco06s1 m3mMepeHust GU3NIECKUX 1 bubnuoreka [IOK
BEJIMYHH https://m.edsoo.ru/ca2def03
AOCOI0THAS U OTHOCHUTEIIbHAS
5 IIOTPEITHOCTH U3MEPCHUM 1 bubmorera [JOK
P P https://m.edsoo.ru/7f18fda3
(DMBUYECKUX BEITMYHUH
MopenupoBanue B pusuke. Ponb u
MecTO (U3UKH B (DOPMUPOBAHUH
6 COB qu::HHoﬁ Ha(:Jp 111)0171 Ea THHBI 1 bubmorera [JOK
p i . p https://m.edsoo.ru/eabbdedl
MHpPA, B TPAKTUUYECKON
NeSATeIbHOCTH JTH0JIeH
7 Mexanndeckoe apmwkeHne. Cucrema 1 bu6mmoreka [JOK
otcyeTa. OTHOCUTEIILHOCTh https://m.edso0.ru/e9a52f02
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MEXaHUYCCKOT'O IBUKCHUA. HpSIMaSI
1 oOpaTHas 3a/1a4i MEXaHUKU

Pannyc-BexTop maTrepuanbHON
TOYKH, €ro MPOEKIUNA HA OCU

8 KoopauHaT. TpaeKTopus. bubmorexa HOK
https://m.edsoo.ru/30a108a5
[Tepememienue. Cxkopocts. Mx
MIPOCKIIMH HA OCH KOOPMHAT
PaBHOMEpPHOE IPsAMOJIMHENHOE

9 nsuxkenue. ['paduyeckoe onrcanue bubnuoreka [JOK
PAaBHOMEPHOTO IPSMOJIMHEWHOTO https://m.edsoo0.ru/89ba7190
JIBUKCHHUS

10 CroxxeHue nepeMeneHnii u bubnuorexa [JOK
ckopocrtei. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE nBHKEHUE.

1 MrHoBeHHast CKOPOCTh. Y CKOPEHHE. bubnuoreka [JOK
[IpsmonnHeHOE TBUKEHUE C https://m.edsoo.ru/a99549a7
MTOCTOSTHHBIM YCKOPEHUEM
I'paduueckoe onucanme

12 MPSMOJIMHEHHOTO ABMKEHUS C Eubmrorexa HOK

https://m.edsoo.ru/b7560bbf
MTOCTOSTHHBIM YCKOPEHUEM
CBoOoiHOE mageHue. Y cKopeHue

13 CcBOOOIHOTO MaJeHUs. 3aBUCUMOCTD bu6mmoreka [JOK
KOOPAMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edso0.ru/f738109c
BPEMEHH U UX Tpaduku

14 JIBukeHue Tena, OpoIIeHHOTO MO/ bubmuoreka [JOK

YIJI0M K TOPU30HTY

https://m.edsoo.ru/71cbb4f5
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KpuBoismmHeliHOE nBUXKEHUE.
JIBMKEHHE IO OKPYKHOCTH. YTJOBast

15 U JIMHEWHAas1 CKopocTh. [lepron u bubmorera [JOK
p - Leprol https://m.edsoo.ru/33196fbe
yactoTa. LleHTpocTpemMuTensHoe n
MOJIHOE YCKOPEHHUE
16 KonTposnbHas paboTa no teme bubnuorexa [JOK
"KunemaTtuka" https://m.edsoo.ru/1242f32¢
IIepBbiii 3ak0H HproTOHA.
NHeprmanpHbIE CHCTEMBI OTCUETA.
bu6moreka [IOK
17 [IpyHIHAIT OTHOCUTENBHOCTH
https://m.edsoo.ru/5a%e4a64
lNanunes. HennepumanbsHele
CHCTE€MBI OTCUETA
18 Cua. PaBHOA€MCTBYIOIIAS CUIIa. bubnuoreka [IOK
Bropoii 3akon HeroTona. Macca https://m.edsoo.ru/141d3837
B3aumopeiictue Ten. Tpetuii 3akoH bu6moreka [IOK
19
Hprorona https://m.edso0.ru/57dba505
[IpuHIUTT CYTIEPIIO3UITUHU CHIL.
20 Pepmell{lne 3ayr;qua I HHMeHeHHe bubmorexa HOK
A P https://m.edsoo.ru/bdf97fb
3aKoHOB HproTOHA
3aKOH BCEMHPHOTO TATOTCHHUSI.
21 OKBHBaJICHTHOCTh I'PABUTAIMOHHOMN bubmorexa HOK
. p H https://m.edsoo.ru/9aba2b0a
Y UHEPTHOM MaccChl
29 Cuna TAXKecTu U yCKOpeHue bubnunoreka [JOK
CBOOOJTHOTO TIAJICHUS https://m.eds00.ru/22757f26
23 JIB>KeHHe HeOECHBIX TE U UX bubmuoreka [JOK

HCKYCCTBCHHBIX CITYTHUKOB. HepBaﬂ

https://m.edsoo.ru/11abfa0a
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KOCMHUYECKasi CKOPOCTb. 3aKOHBI
Kennepa

Cuna ynpyroctu. 3akoH ['yka. Bec

bu6mmorexa [IOK

24
Tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa u BUIBI CHIT
P PP bu6mmoreka [{OK
TpeHus. J[BUKEHHE B KUIKOCTH U
25 a3 ¢ VIETOM CHLIEL COMDOTHEISHI https://m.edsoo.ru/1fa86499
ya P https://m.edso0.ru/2cb29676
Cpenbl
26 Jasnenue. ['napocrarnueckoe bubnuoreka [JOK
nasnenue. Cuna ApxumMena https://m.edsoo.ru/a28aa7ad
AOGCOJIFOTHO TBEPJIOE TEJIO. bu6mmoreka [IOK
27 [TocTymarensHOE U BpamaTeIbHOE bu6moreka [IOK
JBH>KEHUE TBEPIOTO Teja https://m.edsoo.ru/2b95d57e
28 MoOMEHT CHJIbI OTHOCHTEIBHO OCH bubnuorexa [JOK
BpaieHus. [lnevo cumbl https://m.edso0.ru/653d3459
CrnoxxeHue CuI, TPUIOKEHHBIX K
29 TBepAomy Teny. LleHTp TsxecTn bubnuorexa [JOK
Tela. Y CIOBUSl PaBHOBECHUS TBEPIOTO https://m.edsoo.ru/9aa79a7d
Tena. Bunel paBHOBECHS
bubnuoreka [JOK
30 P
clieHie satat https://m.edsoo.ru/dclcaacO
KonTtponbHas paboTa o teme
31 "Ilunamuka. CtaTuka TBEpAOTO bubmorexa HOK
| ' P https://m.edsoo.ru/9f5a574c
Tena
39 Nmmynsc MmaTepuanbHOU TOUKH, bubnuoreka [IOK

CHUCTCMbI MATCPHUAJIbHBIX TOYCK.

https://m.edsoo.ru/4bb8294b
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HCHTp MacCC CUCTCMbI MaTCPHUAJIBHBIX
Touek. TeopeMa 0 IBMKEHUM LICHTPA
Macc

I/IMHYJII)C CHJIBI 1 UBMCHCHUC

bu6mmorexa [IOK

33 UMITyJIbCa Tella. 3aKOH COXPaHCHUs httos://m.edsoo.ru/13f0a221
UMITyJIbca. PeakTuBHOE NIBHKEHHE
MoMeHT nMItysibca MaTepUATILHON
34 touku. [IpeacraBnenue o bubnuorexa [JOK
COXpPaHEHNN MOMEHTAa NMITYJIbCA B https://m.edsoo.ru/d6532eb9
IIEHTPATBHBIX TOJISAX
bu6moreka [IOK
3 Pemterme saza https://m.edso0.ru/f7706d63
PaGora cuibl Ha ManoM U Ha
36 KOHEYHOM TEPEMEILICHUH. bubnuoreka [IOK
I'paduueckoe npencraBieHue https://m.edso0.ru/913974c7
paboThl cuiibl. MOITHOCTD CHIIBI
Kuneruueckas sneprus. Teopema 00
37 W3MEHEHUU KHHETHYECKOW SHEPTHH bubmorexa HOK
. https://m.edsoo.ru/9a5e2e74
MaTepHUaTbHON TOUKH
IloTennmanepHEIEe U
38 HEMOTEeHIIUAJIbHbIE CUJIBI. bubnuoreka [JOK
[TorenumansHas sHeprus. Bropas https://m.edsoo.ru/554bafcc
KOCMUYecKasi CKOPOCTb
TpeTbsi KOCMUYECKASI CKOPOCTb.
39 CBs13b pabOTHI HEMOTEHIIUAIBHBIX bubnmoreka [JOK

CHJI C U3BMEHEHHEM MEXaHUYECKOU
OHEPTHUU CUCTEMBI TCII. 3akoH

https://m.edsoo.ru/f57b4e01
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COXpPaHCHUA MEXaHHYeCKOM SHEPruu

Yipyrue u Heynpyrue

bu6mmoreka [IOK

40 CTOJIKHOBEHHS. Y paBHEHUE
TOJTKHOBCHILA. ¥ paBH Hil https://m.edso0.ru/f30f43b6
Beprymmm it uaeaibHOM KHUIKOCTH
41 KonTtponsHas pabora o Teme bubmmorexa [IOK
"3aKOHBI COXpaHEHUsI B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3BuTune npeacraBieHuii 0 Ipupoie
42 Tetu1oThl. OCHOBHBIC TIOJIOKEHUS bu6mmoreka [{OK
MKT. Iuddyzus. bpoynosckoe https://m.edsoo.ru/b0a4445f
JIBHKCHHE
CrpoeHue ra3000pa3HbIX, KUAKUX U
43 TBEPABIX TeJ. XapaKTep JBUKCHHS H brbmorexa [OK
P . AApAKTED https://m.edsoo.ru/c44d02e2
B3aMMO/ICHCTBUS YaCTHUI] BEIIECTBA
Macca u pazmepbl MOJIEKYIT
bu6moreka [IOK
44 (atomoB). KonnyecTBo BemecTBa.
https://m.edsoo.ru/c5b72ab7
[Toctrosinnas ABoraapo
45 Temnepartypa. TemioBoe bubnuorexa [JOK
paBHoBecue. [lkana Llenbcust https://m.edso0.ru/0070d493
bu6mmoreka [JOK
46 Pemenue
HHCHHE salat https://m.edsoo.ru/1531aba5
47 Wneanpuslii ras. ['a3oBble 3aKOHBI Eubmorexa HOK
https://m.edsoo.ru/1deb2367
48 YpaBHenue Menneneena- bubnuoreka [JOK
Kunaneiipona. Pemenue 3amau https://m.edso0.ru/8d12c328
49 AbcoumoTHas TeMieparypa. 3akoH bubnuoreka [IOK

JlanbTOoHa

https://m.edsoo.ru/14e02d1f
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I/Isonpoueccm B NACAJIbHOM ra3€ C

bu6mmoreka [{OK

50 HOCTOSHHBIM KOMITCCTEOM https://m.edso0.ru/68878d51
BEIlIECTBA
I'padmueckoe npeacraBieHne
ol Hfofpoueccom EsoTepMa, H30X0pa, bubmorexa HOK
https://m.edso0.ru/1344327b
n3obapa
bubmmoreka [{OK
52 Ocuosroe ypasrenne MKT https://m.edso0.ru/c8094721
bu6moreka [IOK
53 Pemterme saza https://m.edso0.ru/10265a05
CBs13b a0COTIOTHON TeMIepaTyphbl
TEPMOJUHAMUYECKON CUCTEMBI CO
54 CpenHel KHHETHYECKON dHEepruei https://m.edsoo.ru/c38af875
MOCTYIMATEILHOTO TEIJIOBOTO
JIBYDKEHUS €€ YaCTHII
55 O06o001IeHNEe U CHCTEMAaTH3aIIH bubnuorexa [JOK
3HaHui no teme "OcHoBbl MKT" https://m.eds00.ru/09d12fd8
56 KonTtponbHas padoTa o teme bubnuoreka [JOK
"OcnoBsl MKT" https://m.edsoo.ru/13adad59
TepmonnHaMudeckas CUCTEMa.
3ananue BHeIHUX ycsoBuit ais T /1
cUCTeMbl. BHelHNe u BHYTpeHHUE
57 napametpsl. [Tapamerpsr T/] bubmorexa HOK
https://m.edsoo.ru/5f8d38a3
CUCTEMBI KaK CpETHUE 3HAYCHHS
BEJIMYMH, OMMCHIBAIOIINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE
58 Hynesoe Havano TepMoaMHAMUKH. bubnuorexa [IOK
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CamonpousBosibHas penakcanus T[]
CHUCTEMBEI K TEINIOBOMY PaBHOBECHIO

https://m.edsoo.ru/8ec512f0

Moens naeaasLHOTO ra3a B

bu6mmoreka [IOK

59 TepMOJUHAMUKE. Y CJIOBUS
phioz N https://m.edso0.ru/29355001
MIPUMEHUMOCTH 3TOU MOJIEIIH
YpaBHenue Menpeneena-
60 KanelipoHa u BeIpaxeHue It bubnmorexa LOK
P . P https://m.edsoo.ru/bal1178d0
BHYTPEHHEH YHEPrUuu
Bripaxkenue 111 BHyTpeHHEU
61 SHEPrUU OJJTHOATOMHOTO MIEAIBHOTO bubnuorexa [JOK
raza. KBasucratuueckue u https://m.edsoo.ru/ac5cacl5
HECTAaTUYECKUE MPOTECCHI
DneMeHTapHas padoTa B
62 TepMoJArHaMUKe. Boruncnenue bu6moreka [IOK
paboThl 1o rpaduKy mporiecca Ha https://m.edsoo.ru/741d5738
pV-nuarpamme
Tennonepenaya kak croco6
63 W3MCEHECHUS BHyTpeHHEH sHepruun T /] bubmorera [JOK
yIP p https://m.edso0.ru/3d734561
CUCTEMBI 0€3 COBEpIICHUS PaOOThI
64 KonBekuus, TEmIonpoBOIHOCTb, bubnuoreka [JOK
U3IIy4eHHE https://m.edsoo.ru/157b54cd
KonndecTBo TEMIOTHI.
TennoéMKocCTh TeIa. Y aenbHasa U
" bubmuoreka [JOK
65 MOJISIpHAs TEIUIOEMKOCTH BEILIECTBA.

YaenpHasa TemiuoTa CropaHus
TOIIJINBA

https://m.edsoo.ru/7ba67355
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66 Pacuér xonuuecTBa TEIOTHI ITPU bubnuorexa [JOK
TerIoneperaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTre 06 amuabaTHOM Tporecce. bubnuotexa [JOK
IIepBblit 3aKOH TEPMOJMHAMUKH https://m.edso0.ru/d8098824
KonuuecTBo TemioTs u paboTa Kak
68 Mepbl I3MEHEHUS! BHYTPEHHEN bubmmorexa LIOK
https://m.edsoo.ru/b047alcd
sHepruu T/I cucremsl
BTtopoii 3akoH TepMOIUHAMUKY IS
69 PAaBHOBECHBIX M HEPAaBHOBECHBIX bubnuoreka [JOK
npoueccoB. HeobpaTumocts https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX TTPOIIECCOB
70 [TpuHIUITBEI AEHCTBUS TEMIOBBIX bu6moreka [IOK
maruH. KT https://m.edso00.ru/2e945513
71 MaxkcumanbHoe 3HaueHue KITJI. bubnuorexa [JOK
uxn Kapno https://m.edsoo.ru/fe3857b9
bu6moreka [IOK
72 Petuterne sazas https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHE aCTIEKThI
73 HCII0JIb30BAHUS TEINIOBBIX bubnuoreka [JOK
nsurareneil. TenoBoe 3arps3HeHue https://m.edsoo.ru/9867aaa7
OKpY’KaIoIlel cpe/bl
bubmuoreka [JOK
4 Pemenme sana- https://m.edsoo.ru/c8c70432
O06o001eHne u cucTeMaTu3amus
. " bu6mmorexa LIOK
75 3HaHMUU 110 TeMe "TepmMoauHaMHKa.

TenmoBsie MaIIMHEBL"

https://m.edsoo.ru/28d62b3f
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KonTtponsHas pabota o Teme

bu6mmoreka [{OK

76 "TepmoauHamuka. TernaoBbie
P H" https://m.edsoo.ru/1b6e26c5
MaIllMHbI
[TapooOpa3zoBanue v KOHICHCAIIHSL.
77 Ucmapenue u xkumnenue. Y aenpHas bubnmorexa LOK
P ' https://m.eds00.ru/6f8e6777
TEIJI0Ta MapooOpa3oBaHUs
HaceimeHHbIe 1 HEHACHIIIICHHBIC
napel. KauecTBeHHAs 3aBUCHMOCTh
IJIOTHOCTH U JaBJICHUS
78 HACBIILIEHHOTO TTapa OT bubnuorexa [JOK
TEMIIEPaTypbl, UX HE3aBUCUMOCTb OT https://m.edsoo.ru/f5c17d02
00BbEMa HACHIIIIEHHOTO TIapa.
3aBUCUMOCTD TEMIIEPATypPhbl KATICHHSI
OT JIaBJICHUS B )KHJIKOCTH
79 Brnaxxnocts Bo3myxa. AGCOMIOTHAS U bubnuoreka [IOK
OTHOCHUTEJIbHAS BIAXHOCTb https://m.edsoo.ru/30ebbb79
bu6mmoreka [JOK
80 Pemenue 3amau
A https://m.edso0.ru/18e95ff3
Teépnoe Teno. Kpucramimyeckue u
81 amopdHbIe Tea. AHU30TPOIHUS bubmmorexa [IOK
P ’ p https://m.edso0.ru/20a88a03
CBOMCTB KPHCTAJIJIOB
[TnaBneHne U KpUCTAIU3AIHA.
bubmuoreka [JOK
82 V nenpHasg TEIUIOTa IJIaBJIEHUS.
https://m.edsoo.ru/6ee91e9f
Cybnumarnus
edopmaruu TBEPAOTO Tea.
Aedop P bubmuoreka [JOK
83 Pactsikenue u cxxatue. CaBur.

Mopnyns FOnra. Ilpenen ynpyrux

https://m.edsoo.ru/dalaabl0
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nedopmaruit

TermoBoe paclimpeHue KUAKOCTEN U
TBEPABIX T€1. AHFAPMOHU3M

bu6mmorexa [IOK

84 TEIUIOBBIX KOJIEOAHUI YaCTHIL https://m.edsoo.ru/7ba5edf2
BEIIECTBA
85 [IpeoGpa3oBanue s3HEPrUuu B bubnuorexa [JOK
(ha30BBIX TIEpexoax https://m.edsoo0.ru/97a0672f
bu6mmoreka [{OK
86 YPABHEHHE TEILIOBOIO dananca https://m.edsoo.ru/ab1521fb
bu6moreka [IOK
87 Penterre sazas https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HaATsKEHUE.
88 Kanunnspuelie spnenus. [laBienue bubnuorexa [JOK
MOJT UCKPUBJIEHHOU MMOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
x)unkoctu. @opmyna Jlannaca
O0001IeHne U cUCTEMaTU3AIIH
89 3HaHUM Mo Teme "ArperaTHbie bubnuorexa [JOK
cocTosgHus BemiecTBa. Pa3oBrIe https://m.edso0.ru/0b52575c¢
nepexonl"
KonTtponbHas padoTa o teme
90 "ArperatHble COCTOSIHHS BEILIECTBA. Eubmorexa HOK
https://m.edsoo.ru/7dc2a739
®dazoBkle Iepexo bl
DneKkTpu3arus Tel U e€ MPOosIBICHUSI.
Dnektpuueckuid 3apsia. /[Ba Buna Bu6morexa [IOK
91 ANEKTPUYECKUX 3apsiI0B.

HpOBOI[HI/IKI/I, AUIJICKTPUKA U
MOJIYITPOBOAHUKHU

https://m.edsoo.ru/laff445f



https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f

DneMEHTapHBIN AIEKTPUUECKUM

bu6mmoreka [{OK

92 38pAL. SAKOH COXPAHCHI https://m.edsoo.ru/f49afd24
ANEKTPUUECKOTO 3apsiaa
93 B3anmoperictBue 3apsioB. bubnuoreka [JOK
Toueunsie 3apsiapl. 3akoH Kynona https://m.edso0.ru/445b7746
bu6mmoreka [{OK
94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 DnekTpuyeckoe noJie. Ero neiictue bubnuorexa [JOK
Ha JJIEKTPUYECKHUE 3apsi/Ibl https://m.edsoo.ru/05c6bfal
Hanpsik€HHOCTB JIEKTPUYECKOTO
noJist. [IpoGubiit 3apsia. Jlunuu
96 HaIpPsHKEHHOCTH AJIEKTPUUECKOTO Bubamorexa [JOK
https://m.edsoo.ru/3dac6957
noJist. OHOPOTHOE AIIEKTPUUECKOE
mnosie
IToTeHmmansHOCTE
97 3JIEKTPOCTATUYECKOTO TOJISI. bubnuoreka [JOK
Pa3zHocth noTeHIMANIOB U https://m.edso00.ru/80021447
HanpsDKEHUe
[ToTennmanpHas 3HEprus 3apsia B
08 AIIEKTPOCTATUYECKOM TIOJIE. bubnuoreka [JOK
[ToTreHman 3J1eKTPOCTaTUUECKOTO https://m.edsoo.ru/af5fa389
oJIs
CBs13b HANPSHKEHHOCTHU TOJIS U
99 Pa3HOCTU MOTEHIUAIOB JIIs bubmmorexa [JOK
https://m.edsoo.ru/df7a6838
ANEKTPOCTATUYECKOTO MOJIS
100 [TpuHuMn cynepno3unuu bubnuorexa [IOK



https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838

BIEKTPUYECKUX TOJIEN

https://m.edsoo.ru/Ocfe4abc

bu6mmoreka [{OK
101 Pemmerme 3872 https://m.edso0.ru/5a582263
102 [Toste Toueunoro 3apsaa. Ilose bubnuotexa [JOK
PaBHOMEPHO 3apsKEHHOU Cephl https://m.edso0.ru/b297b5c3
[Tosie paBHOMEPHO 3apsKEHHOTO 1O
103 00Bvémy mapa. Ilone paBHOMEpHO bubnuorexa [JOK
3apsHKEHHON OECKOHEYHOM https://m.edsoo.ru/f7a665ee
TIJIOCKOCTH
104 [IpoBOAHMKH B 3MEKTPOCTATHYECKOM bubnuoreka [JOK
noJie. YCjaoBHU€e paBHOBECHS 3apsJIOB https://m.edsoo.ru/32405eab
JIMDIIEKTPUKYU U TIOJIYIIPOBOJHUKH B bubnuoreka [JOK
105
3IEKTPOCTATHYECKOM IOJIE https://m.edsoo.ru/060ebab5
Konpaencarop. D1eKTpoEMKOCTD
106 KOHJIEHCATOPa. DIEKTPOEMKOCTD Bubamorexa [JOK
https://m.edso0.ru/845b4173
IJI0CKOT0 KOHAEHCAaTOpa
107 [TapannensHO€ coeMHEHNE bubnuoreka [JOK
KOHJEHCATOPOB https://m.edsoo.ru/d11e8ce?
108 IlocnenoBaTenbHOE COEMUHEHNE bu6mmoreka [JOK
KOHJEHCATOPOB https://m.edso0.ru/1e992920
109 DHeprus 3apsKEHHOTO bubnuoreka [JOK
KOHJIEHCAaTOopa https://m.edsoo.ru/73a34f18
bubnuoreka [JOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JIBrKeHME 3apsKEHHON 4acTULBI B bubnuorexa [IOK



https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040

OHOPOJHOM JJICKTPUYICCKOM I10JIC

https://m.edsoo.ru/8341d6ac

112 Pemenue 3amau
O06001IeHNe U CUCTEMATH3AIIHS
113 3HaHHHf: o Teme "ONeKT HqZICKOG bubmorera [JOK
" P https://m.eds00.ru/5752603f
roJjie
114 KonTponbHas pabora no teme bubnuorexa [JOK
"DnexTpuueckoe mojue" https://m.edsoo.ru/cefe90e9
Cuna toka. [IocTOSTHHBIN TOK.
115 VCIIOBHS CYIIECTBOBAHUS bubmiorexa HOK
T https://m.edso00.ru/233311b5
MTOCTOSTHHOTO JIEKTPUYECKOTO TOKA
116 Hcrounuku Toka. Hanpspkenue u bubnuorexa [JOK
OJIC https://m.edso00.ru/0839a115
117 3akoH OMa 1S ydacTKa Lenu. bubnuoreka [IOK
DIJIEKTPUYECKOE COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTD CONTPOTHBIICHUS
118 OJHOPOJTHOTO MPOBOJIHUKA OT €TI0 bubnuoreka [JOK
JUTMHBI Y TJIOMIAIA TOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
CeUYCHUS
119 VY enpHOo€ CONpOTUBIICHUE bu6mmoreka [JOK
BellecTBa. Pelenune 3amay https://m.edsoo.ru/437f8300
[TocnenoBarensHOE, MapauIeIbHOE,
120 CMEIIIAHHOE COCIMHCHUE bubmorexa HOK
g https://m.edsoo.ru/236f7e07
MTPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX
N bubmuoreka [JOK
121 anekTpudeckux ueneil. [Ipasuna

Kupxroga

https://m.edso0.ru/1794cf37



https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51
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bubmuoreka [IOK

122 P
CHietme saat https://m.eds00.ru/3881b469
123 PaboTa 31eKTprudeckoro Toxa. 3aKoH bubnuorexa [JOK
Jxoymns —Jlenna https://m.edso0.ru/a3605c5¢c
bu6mmoreka [{OK
124 Pemerue sazas https://m.eds00.ru/6761bfOf
MonTHOCTE dJi1e €CKOI'o TOKa.
125 TeHIJIII(})IBaﬂT I;Ion EZI::I;I: 3:1 renﬂTel\I/(Iaﬂ bubmmorexa [TOK
m » BRI https://m.eds00.ru/99750a6f
Ha Pe3UCTOPE
bu6moreka [IOK
126 Pemenne sanas https://m.edsoo.ru/eb72fc24
127 O/JIC u BHyTpEeHHEE CONTPOTHUBIICHHE bubnuotexa [JOK
HCTOYHHMKA TOKa https://m.edsoo.ru/72d453af
128 3akon OMa Jy1st TOJTHOM (3aMKHYTOM ) bubnuoreka [JOK
AIEKTPUYECKOH LIeTH https://m.edsoo.ru/221f40fb
bu6moreka [IOK
129 Pelenne 3azas https://m.edso0.ru/3580b679
bu6mmoreka [JOK
130 MoIHOCTE HCTOYHHKA TOKA https://m.edsoo.ru/a0ae51d8
bu6mmoreka [JOK
K
131 OPOTHOE SaMBIRARHE https://m.edso0.ru/546f5632
132 Konpaencarop B 1ienu NoCTOSIHHOTO bu6mmoreka [JOK
TOKa https://m.edso0.ru/35368f3e
bu6mmoreka [JOK
133 P
CHICHHE sa/at https://m.edso0.ru/4410cef0
134 Pemenne 3agay mo teme bu6mmoreka [JOK



https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24
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"TIOCTOSIHHBIN 2JEKTPUUECKUHN TOK'

https://m.edsoo.ru/a7340a29

135 Pemenue 3agau mo reme bu6mmoreka [IOK
"IIoCTOSIHHBIN 27eKTpUYECKUM TOK" https://m.edso0.ru/744261b8
136 Pemenue 3agau mo reme bu6mmoreka [{OK
"TIoCTOSIHHBIN 7eKTpUYECKUM TOK" https://m.edsoo.ru/eb5d4687
O0600611eHre U cucTeMaTu3anus
137 3HaHu# 1o TeMe "TlocTosTHHBIN bubmorexa HOK
N " https://m.edsoo.ru/bfd7a050
IEKTPUICCKHUI TOK
138 KonTpossnas pabora no teme bubnuoreka [JOK
"[ToCTOSHHBIN 3JIEKTPUYECKHUM TOK" https://m.edsoo.ru/1885ddf1
DneKTpuyecKas MpoBOJUMOCTh
139 pPa3IMYHBIX BEIIECTB. bubnuorexa [JOK
DJIEKTPUYECKHUI TOK B METaJIax. https://m.edsoo.ru/da794295
CBepXnpoBOAMMOCTh
DJIEKTPUYECKHUI TOK B pacCTBOpax u
140 pacriaBax 3JeKTPOJMTOB. 3aKOHbI bubmorexa [TOK
https://m.edsoo.ru/4b423491
Dapagest U1 IEKTPOIU3a
. bu6mmoreka [JOK
141 DNeKTpUYECKUid TOK B razax. [lmazma httos://m.edsoo.ru/92d92f76
142 DIEeKTPUYECKUN TOK B BAKyyMe. bubnuoreka [JOK
Bakyymubie npuOopbl https://m.edsoo.ru/2E+160
143 DNEeKTPpUYECKUI TOK B bubnunoreka [JOK
MOJIYITPOBOJHHUKAX https://m.edsoo.ru/abh61c660
bu6mmoreka [JOK
144 [TomympoBOAHUKOBBIE TPUOOPHI https://m.edso0.ru/83622200
145 Du3nYeCKUil MPAKTUKYM 110 TEME bubnuorexa [IOK



https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
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"N3mepenue cuiibl TOKa U
HaNPsHKEHHS B TIETIH IOCTOSTHHOTO
TOKA TPH MIOMOIIIX aHAJIOTOBBIX U
U(POBBIX H3MEPUTEIBHBIX
npubopoB" miH "3HAKOMCTBO C
uupooit 1abopaTopueit no
¢uzuke. [Ipumepsl U3MepeHUs
(GU3NIECKUX BETTMYUH TPU TIOMOIIH
KOMITBIOTEPHBIX JTATYUKOB"

https://m.edsoo.ru/5643ea56

146

Pu3NYEeCKU IPAKTUKYM IO TEME
"N3yueHne HepaBHOMEPHOTO
JBUKEHHUSI C LIETIBIO OIIPEAEIICHUS
MTHOBEHHOM ckopocTh”

bu6moreka [IOK
https://m.edsoo.ru/f6292f5f

147

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenune ycKkopeHus mpu
MPSIMOJIUHEITHOM PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOU
mwiockoctu" win "Uccinenosanue
3aBUCHUMOCTH IYTH OT BPEMEHHU IPH
PaBHOYCKOPEHHOM JIBMOKEHUU"

bu6moreka [IOK
https://m.edsoo.ru/6960b6ef

148

Ou3nyecKuii MPakTUKyM 1O TEME
"N3mepenue yCKOpeHHs CBOOOIHOTO
najgenus" win "U3ydenue aBuxkeHus
TeJa, OpOIICHHOTO TOPU30HTAIBHO"

bubnuoreka [JOK
https://m.edsoo.ru/d1ea2402

149

Du3HYEeCKUN PAKTUKYM I10 TEME
"N3yueHue IBUKEHUS TeJa MO0
OKPY’KHOCTH C IIOCTOSIHHOM 110

bu6mmoreka [JOK
https://m.edsoo.ru/bcf53514



https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514

MO/IYJII0 CKOPOCTBIO" MJTH
"UccnenoBanue 3aBUCUMOCTH
nepro/ia 00pameHus KOHHIECKOTO
MasiTHUKA OT €ro napameTpon”

150

Pu3NYEeCKU IPAKTUKYM 110 TEME
"U3mepeHue paBHOACHUCTBYIOMIEH
CHWJIBI IIPU JABMKEHUU OpycKa 1o
HAaKJIOHHOM TJIOCKOCTH" WK
"[IpoBepka runoTessbl 0
HE3aBHCHUMOCTHU BPEMEHU JBUXKECHUS
Opycka 1o HaKJIOHHOM MJIOCKOCTH Ha
3aJJaHHOE€ PACCTOSIHUE OT €r0 MACChI"

bu6mmoreka [{OK
https://m.edsoo.ru/0b34db84

151

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBaHye 3aBUCUMOCTH CUJI
YIPYrOCTH, BOSHUKAIOMINX B
MpYyXUHE U PE3UHOBOM 00pa3slie, OT
ux nepopmanun" unum "Nsyuenue
JIBUKEHUS CUCTEMBI T, CBA3aHHBIX
HUTBIO, IEPEKUHYTOUN Yepe3 JErKuil
0J10K"

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

152

®du3nyuecKuil MPakKTHKYM 110 TEMe
"U3mepenue korhdummeHTa TpeHus
10 BEJIMYMHE YIIIOBOTO

ko3 duimenTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBUKEHHs OpyCcKa M0 HaKIIOHHOU
MJIOCKOCTH C IEPEMEHHBIM

bubnuoreka [JOK
https://m.edsoo.ru/b83b1607



https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607

KO3 PUIIMEHTOM TpeHHs" WU
"N3yueHue IBUKEHUS Tpy3a HA BaTy
¢ Tperuem"

153

Pu3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBuii
paBHOBECHS TBEPAOTO Tea,
HMMEIOIIETO OCh BpallleHus" Uin
"KoHcTpynpoBaHue KpOHIITEHHOB U
pacuér cui1 ynpyroctu" uiu
"N3yueHne yCTOMYUBOCTH TBEPIOTO
TeJla, UMEIOIIETo TIOMaab OMOPhI"

bu6mmoreka [{OK
https://m.edsoo.ru/4a04f4f7

154

Pu3NYEeCKU NPAKTUKYM 10 TEME
"U3mepenune uMmmysbca Tesa mno
TopMO3HOMY nyTu" unu "U3mepenue
CWJIBI TATH, CKOPOCTH MOJEIN
AIIEKTPOMOOUIISI U MOIITHOCTH CHJIBI
Tsru" win "CpaBHEHUE U3MEHEHUS
HMITYJIbCA TeJla C UMITYJIbCOM CHJIBI"
unu "HccnenoBaHue COXpaHeHUs
HMITYJIbCA PU YIPYTOM
B3aumoieicteun" unu "M3mepenue
KUHETUYECKOM SHEPTUU TeJa 10
TOPMO3HOMY ITyTH"

bu6mmoreka [JOK
https://m.edsoo.ru/856fb28e

155

dusnuecKuil MpakTUKYM 10 TEMe
"N3y4ueHne n30TepMUUECKOTO
npotecca (peKOMEHI0BaHO
UCMOJb30BaHue U(PPOBOI

bu6mmoreka [JOK
https://m.edsoo.ru/e0fe7e07



https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07

naboparopun)" wiu "U3ydeHue
M30XOPHOTO Tporiecca" uin
"N3yuenue uzobapuoro npouecca"
niu "[IpoBepka ypaBHEHUS
cocTostHUS"

156

PuU3NYECKU IPAKTUKYM I10 TEME
"Usmepenue ynenpHOM
Termoémkoctr'" min "HccienoBanne
TpoI1iecca OCTHIBAHUSI BEIIECTBA" UITH
"HUccnenoBanne agnadaTHOTO
npouecca" unu "M3yuenue
B3aWMOCBSI3U SHEPTUU
MEKMOJIEKYISIPHOTO
B3aUMO/ICHCTBUS U TEMIIEPATYPHI
KHUIIEHUS XUIKOCTEN"

bu6moreka [IOK
https://m.edsoo.ru/2f2faa6l

157

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHune 3aKOHOMEPHOCTEI
HCTapeHus KUJIKOCTER" nim
"M3mepeHue yaeabHON TErI0ThI
miaByieHus apaa" win "M3ydenue
CBOMCTB HACBIIIEHHBIX TApPOB' WU
"U3mepenue abCcoMOTHOM
BIIQYKHOCTH BO3/yXa U OLIEHKA MaCChI
napoB B nomenieHun". Usmepenue
K03 uUIMeHTa TOBEPXHOCTHOTO
HATSKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/6bla23b5

158

Pu3NYEeCKUN MPAKTUKYM I10 TEME

bu6mmoreka [JOK



https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5

"HabimroieHue npeBparieHust
SHEPTUU 3apsDKEHHOTO KOHJEHCAaTopa
B SHEPTUIO U3YYEHUs CBETOqHOaa"
niu "M3ydyeHne npoTeKkaHus TOKa B
Leny, coJepxailei konaencarop"”
unu "Pacnipenenenue pa3HOCTH
MOTEHIIUAJIOB (HANPSDKEHUs) IpU
MOCIIEIOBATEIILHOM COSTMHEHUN
KOHJIeHCaTopoB"

https://m.edsoo.ru/ec424377

159

Pu3NYEeCKU IPAKTUKYM IO TEME
"HccnenoBanne CMENIaHHOTO
COEIMHEHUS PE3UCTOPOB" WIIH
"U3mepenne yneabHoro
COIPOTHUBIICHHS TPOBOJHUKOB" WIIH
"HccneqoBaHye 3aBUCUMOCTU CHIIEI
TOKA OT HaIPSLKEHUS IS JIaMITbI
HakajauBaHuA"

bu6moreka [IOK
https://m.edsoo.ru/2b179d98

160

DuU3NYECKUH PAKTUKYM 10 TEME
"Habnronenue annekTpoausa" uim
"U3mepenue 3apsia
OJIHOBAJICHTHOT'O MOHA'" MJIN
"UccneqoBaHue 3aBUCUMOCTU
COTIPOTHUBIICHUS TEPMOPE3UCTOPA OT
teMmrieparypbl” uinn "CHsATHE BOJIBT-
aMIIepHOM XapakTEepUCTUKU auoaa"

bubnuoreka [JOK
https://m.edsoo.ru/64b6e901

161

PesepBHrlit ypok. O6001IeHNE 1
cHCTEeMaTH3aIlHs 3HAHUH 110 TEME

bu6mmoreka [JOK
https://m.edsoo.ru/ed017d93
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"Kuuemaruka"

Pesepubriit ypok. O60011eHNE 1

162 CHCTEMATHU3ALNA 3HAHUN 10 TEME bubnmorexa [TOK

" " https://m.edso0.ru/3149956b
Junnamuka

PesepBubIit ypok. O6001mIeHNE 1

163 CHCTEMaTmZEHs[ 3HAHWH 10 TEME bubnmorexa LHOK
" " https://m.edso0.ru/0f9752ac

Crartuka TBEpAOTO Tea

PesepBubiit ypok. O600mIeHe 1

164 CI/ICTEM'&TI/ISZEI/ISI 3HaHI/II;IH 10 TEME bubnmorexa LHOK

https://m.edsoo.ru/6c0dfocc

"3aKOHBI COXpaHEHUsSI B MEXaHUKe"
Peseprubriit ypok. O6001eHNE 1

165 CHCTEeMaTH3alMs 3HaHUH 10 TeMe bu6moreka [IOK
"OCHOBBI https://m.edsoo.ru/de148976
MOJIEKYJISPHOKUHETUYECKOM Teopun"
PeseprubIit ypok. O6001meHre n

166 CHCTEMAaTH3alMs 3HaHUH 10 TeMe bubnuorexa [JOK
"Tepmoannamuka. TenoBbie https://m.edsoo.ru/Obcc77cl
MaIIuHbI"
PesepBubrit ypok. O600meHNE 1

167 CHCTEMAaTHU3alMsl 3HaHUH 110 TeMe bubnuoreka [JOK
"ArperatHbi€ COCTOSIHUS BEIIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBkle Iepexo bl
PesepBubiii ypok. O0001IeHNE 1

168 CHCTI;MaTmZEHH 3HaHPII>I'IH 10 TEME bubmorexa [IOK

https://m.edso0.ru/f2381c0c

"Onexrpuueckoe noie"

169 PezepBHblit ypok. O0oO1IeHNE U bubmorexa LIOK

https://m.edsoo.ru/3cae6dal
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CUCTEMAaTH3alMsl 3HaHUH 110 TeMe
"TIoCTOSIHHBIN 37eKTpUYECKUM TOK"

PesepBubriit ypok. O60011eHNE 1

170 N Ve 1 bu6mmoreka [IOK
CHCTEMATHIALITE SHATHI 1O T https://m.edsoo.ru/cc7681d4
"Toku B pa3nuyHbIX cpenax”
OBIIEE KOJIMYECTBO YACOB I1O 170 16

[TPOTPAMME



https://m.edsoo.ru/cc7681d4

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






