MHHHUCTEPCTBO MPOCBEIIEHUS POCCUICKOM ®EJEPAIIIU
KomuTter no oopazosannio Cankr-Ilerepoypra
Aavunuctpanus Kpacnorsapaeickoro paiiona Cankr-Ilerepoypra

I'ocynapcTrBenHoe 0101KeTHOE 0011€00pa30BaTEIbHOE YUpPEKIeHUE
cpeaHsisa o01eo0pasoBarebHas mKoJa Ne 134
KpacnorBapaeiickoro paiiona Cankr-Ilerepoypra umenu Cepres dyako

INPUHATO COI'JTACOBAHO YTBEPXJIEHO
[Ienarornyeckum cOBETOM 3amMecTuTeNb IUPEKTOpa Hupekrop
I'bOY COLI Ne 134 o YBP
Cankr-IlerepOypra um. C. / M.A. Hukudoposa/
Hynko / M.H. KymaueBa/
[Tporoxoin ot 31.08.2023 Ne 8/23 31.08.2023 [Tpuxa3z ot 31.08.2023 Ne 82/71

FOCYOAPCTBEHHOE
BIOIKETHOE
OBLEOEPA3OBATEJIEHOE
YUPEXIEHVE CPE[HSAS s
OBLUEOBPA30OBATENBHAS  Soccer

LIKONA N? 134

KPACHOIBAPLENCKOIO
PAMOHA o
CAHKT-NETEPBYPIA UIMEH

CEPIrEA AyaKo
PABOYAS ITPOI'PAMMA

KPACHOTBAPIIEVICKOTO PAVIOH
CEPTES VKO
DN: C=RU, S=r. Carxr-lerepypr, STREET="yn Orexecraernas.

yueOHoro npeamera «Pusuka. Yriay0aéHHbIN YPOBEHb)»

u1st ooygaromumxcst 10 — X KjaccoB

Cankr-IlerepOypr
2023



COJIEPKAHME

TNOACHUTEJIBHAS BATIHICKA ...ttt e 3
COIAEPIKAHUE OBYUEHMISL ...ttt s e 7
IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITIPOI'PAMMBI ..ot 20

TEMATUYECKOE INIAHHPOBAHHE.............cccoociiiiiniiiiiiniictcee e 28



INOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma 1o ¢usrke Ha ypoBHE CpEIHET0 00I1Iero oOpa3oBaHus pazpaboTaHa
Ha OCHOBE IIOJIOKEHHM W TpeOOBaHMI K pe3yJbTaTaM OCBOCHHsS OCHOBHOM
obpazoBarenbHOl nporpamMmel, ipeactaBieHHbpx B @I'OC COO, a Takxke ¢ yuéTom
dbenepanbHOl paboueld mporpamMmbl BocmUTaHUs u KoHIENmu TpernoaBaHus
yduebHoro mnpeaMera «duznka» B 00pa3zoBaTeNbHBIX OpraHuzanusax Poccuiickoi
denepanuu, peali3yoIKnX OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBI.

[TporpamMma 1o ¢u3uke ompeaenseT 00s3aTeIbHOE NPEIMETHOE COACpPKAHUE,
YCTaHAaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATEIbHOCTh U3YUYEHHS] TEM U PA3IEIIOB
y4eOHOro mnpeaMera ¢ Y4E€TOM MEXKIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBSI3EH,
JIOTUKH y4eOHOTO MPOIECCa, BO3PACTHBIX 0COOEHHOCTEN 00yyatomuxcs. [Iporpamma
1o (pusuke Ja€T npeAcTaBiIeHUE O LEJX, COACPKaHNHU, O01Iel cTpaTerun oOy4eHus,
BOCIHUTAHUA U PA3BUTUA 00YYAIOMIMXCS CPeICTBaMU yueOHOro npeameTa « Du3nkar»
Ha yriyOJIE€HHOM ypOBHE.

N3yuyenue kypca ¢Gu3ukd yriayOia€HHOTO YpOBHS IO3BOJIIET pPEaM30BaTh
3a/1a4un MPOQPECCUOHAIILHOW OpHEHTAIlMK, HAMpPAaBICHO HA CO3JaHUE YCIOBHM s
NPOSIBICHUSI CBOMX HWHTEIJICKTYaJbHBIX U TBOPYECKMX CIOCOOHOCTEH KaXIbIM
oOydaromuMcsi, KOTOpble HEOOXOAMMBI JJisi TPOAOJDKEHUs oOpa3oBaHHUs B
OpraHM3aiusax mnpodecCHOHANBFHOr0 00pa3oBaHUsl MO Pa3IWYHBIM  (U3HUKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEHUATLHOCTSIM.

B nporpamme no ¢usmnke onpeaensoTcs MmiIaHupyeMble pe3ybTaTbl OCBOCHUS
Kypca UMK Ha YPOBHE CpeaHero ooOmero oOpa3oBaHMs: JUYHOCTHBIE,
MeTamnpeaMEeTHbIe, MpeAMeTHble (Ha  yrayOnéHHoMm  ypoBHe).  HayuHo-
METOJIOJIOTHYECKOM OCHOBOM Il pa3pabOTKU TpeOOBaHWM K JIMYHOCTHBIM,
METalpeMETHbIM U TMPEIMETHBIM pe3yibTaTaM OO0y4YalolUXCs, OCBOUBIIHUX
nporpamMmy 1o ¢pu3uKe Ha ypOBHE cpeHero o0iiero oopa3oBaHus Ha yriIyOJIEHHOM
YPOBHE, SIBJIIETCS] CHCTEMHO-AEATEIbHOCTHBIN MTOAXO/.

[TporpamMma no pu3mKe BKIIOYAET:

IUIaHUPYEMBbIE PE3YJIbTaThl OCBOCHUS Kypca (PU3UKHU Ha YyriIyOJIEHHOM YPOBHE,
B TOM YHCJI€ IPEIMETHbBIE PE3YJIbTATHI M0 F0JIaM 00YUYEHUS;

coJiepkaHue yueoHoro npeamera « Pu3nka» Mo rogam o0ydeHHsl.

[IporpaMMa no (u3HMKe HE CKOBBIBAET TBOPUYECKYIO MHUIMATHBY YUHUTENEH U
IPEIOCTABIISET BO3MOXKHOCTH JUJISl p€aTM3ally Pa3IMYHbIX METOINYECKHUX ITOX00B
K MpernoJlaBaHui0 (PU3UKU HA YrayOJEHHOM YPOBHE MPHU YCIOBUU COXPAHECHMUS
00s13aTEILHOM YacTH CoJiepKaHus Kypca.

dusuka kak Hayka o HanOoJiee 00X 3aKOHAX MPUPObI, BHICTYTIAs B KAUE€CTBE
y4eOHOro MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHHM 00



okpyxatomeMm wmupe. LlkonbHblE Kypc GU3MKH — CUCTEMOOOPA3yOUIUN s
€CTECTBEHHO-HAYYHBIX YUYE€OHBIX MTPEAMETOB, TOCKOJIbKY (PU3NUECKHE 3aKOHBI JIekKAT
B OCHOBE MPOIIECCOB M SIBJICHUM, M3y4aeMbIX XUMHEH, Ouojorueit, ¢puszndeckon
reorpadueii u actponomueii. Mcrnonb3oBanue u akTUBHOE MPUMEHEHHE (PU3MUECKUX
3HAaHUU ONpPENETUIIO XapakTep U OypHOE Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B
chepe IHepreTuKu, TPaHCIOPTa, OCBOCHUSI KOCMOCA, TTOJIYYEHHSI HOBBIX MaTepUaioB
C 3aJaHHBIMU CBoWcTBaMU. I3ydeHue (U3MKM BHOCUT OCHOBHOW BKJIaJ B
dbopMUpOBaHHE €CTECTBEHHO-HAy4YHOM KapTHHBI MHpa OOydaromierocs, B
dbopMupoBaHHE YMEHUN NMPUMEHATHh HAY4YHBIM METOJl MO3HAHMS MPH BBITOJIHEHUU
UMU Y4EOHBIX UCCIIEIOBaHUIA.

B ocHoBy kypca pu3uku Ha ypoBHE cpelHEero oO1ero o0pa3oBaHusl MOJIOKEH
A UaeH, KOTOPhIE MOKHO PACCMATPUBATh KaK MPUHIIMIIBI €70 TOCTPOCHHS.

Hoea uenocmmnocmu. B COOTBETCTBMM C HEW KypC SBISIETCSA JIOTMYECKHU
3aBEpIIEHHBIM, OH COICPKUT MaTepuai U3 BCEX pa3/esioB (PU3MKH, BKIIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (PU3UKH.

Hoea cemepanuzayuu. B coOTBETCTBUM C HEW Marepuan Kypca (HU3UKU
00beqMHEH BOKpPYr (Qu3nueckux Teopuid. Beaymmum B Kypce sBiseTcs
(dbopMupOBaHUE TPEICTABICHUNA O CTPYKTYPHBIX YPOBHSX MaTe€pUH, BEIIECTBE U
noJIe.

Hoea cymanumapuzayuu. EE peanuzanus NPEeANoOSaracT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIMaIa (PU3NYECKON HayKH, OCMBICICHHE CBSI3M Pa3BUTHUS
(Gu3MKK ¢ pa3BUTHEM OOIIECTBA, & TAK)KE C MUPOBO33PEHUECKHUMH, HPABCTBEHHBIMHU
Y DKOJIOTUYECKUMH MPOoOIeMamMH.

Hoen npuxnaonon nanpaenennocmu. Kypc Gusmku yriayOi€HHOTO YPOBHS
MPEANOIAraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTMYECKHX
MIPUJIOKEHUN U3YUYEHHBIX TEOPUN U 3aKOHOB. I Ipu 3TOM paccmaTpuBarOTCs HA yPOBHE
OOLIMX MPECTaBICHUI U COBPEMEHHBIE TEXHUUECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea 3konozuzayuu peann3yercs IMOCPEICTBOM BBEACHUS DJIEMEHTOB
coJiepKaHusl, MOCBAIIEHHBIX KOJIOTHUYECKUM MPpoOjeMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHBl C PAa3BUTUEM TEXHUKH M TEXHOJOTMH, a Takke OOCyxAeHus Mnpoliem
PalMOHANBHOTO MPUPOJIONOJIB30BAHUS U SKOJIOTMYECKOM 0€301aCHOCTH.

OcBoeHue coaep)KaHus MPOrpaMMbl MO (PU3HKE MOCTPOCHO HA MPHUHIIMIIAX
CHUCTEMHO-AEITENbHOCTHOTO moaxoAa. g ¢usmku peanmmzanusi 3THX MPHUHILIUIIOB
0a3upyercs Ha UCIOJIb30BAHUU CAMOCTOSITEIbHOTO AKCIIEPUMEHTa KaK MOCTOSHHO
nerctBytoniero ¢akropa ydebHoro mpoiecca. g yriayOia€éHHOTO ypoBHSI — 3TO
CUCTEMA CaMOCTOSITEIBHOTO  YYEHHUYECKOTO  HKCIIEPUMEHTA, BKIIFOYAIOIIETO
(GpoHTaNbHBIE YYEHHMYECKHE ONBITHI I[PU HM3yYEHWH HOBOIO Marepuaa,
nabopatopHble paboTel U pabOTH MpakTHKyMa. [Ipu 3TOM BO3MOXKHBI ABa criocoda
peanuzauuu (unvyeckoro mnpaktukyma. lIpaktukym mpoBoautTcs B KoHue 10-ro



kiacca. Ilpu »TOoM moj paboTamu MpakTHKyMa MOHUMAETCS CaMOCTOSITEIbHOE
UCCIIEIOBAaHUE, KOTOPOE MPOBOAUTCS MO PYKOBOJCTBY CBEPHYTOrO, 000OIIEHHOTO
BUa 0e3 MOIIaroBoil HHCTPYKIIHH.

B nporpamme 1o ¢usnke cUCTeMa YYEHHUECKOTO JKCIEPUMEHTA,
7a00paTOpHBIX pabOT M MPaKTHKyMa MpEACTaBlIeHA €IMHBIM TepeyHeM. Bridop
TEMAaTUKHU U1 ATUX BHJIOB YYEHHYECKHX MPAKTUYECKUX paboT OCyIIeCTBIsEeTCS
y4aCTHHKaMH 00pa3zoBaTEIbHOIO IMPOIEcca UCXOs U3 0COOEHHOCTEH MOypOYHOIrO
IUTAHUPOBAHMSI M OCHalleHus kKabuHeta Qusuku. [Ipu »TOM obecneunBaeTcs
OBJIQZICHHUE OOYYalOIIMMHCS YMEHUSMH TPOBOAMUTH TMpPSIMbIE U KOCBEHHBIE
U3MEPEHHS], HCCIIEIOBAaHUS 3aBUCUMOCTEH (DU3MYECKUX BEIMYMH U TOCTAHOBKY
OTIBITOB 1O POBEPKE MPEIOKEHHBIX THIIOTES.

Bosbiioe BHUMaHUE yJeNsIeTcsl pEIIeHUI0 pacuETHBIX U KaueCTBEHHBIX 3a/1a4.
[Tpu sTOM 111 pacUETHBIX 3374 IPUOPUTETOM SIBIISIFOTCS 33/1a4U C SIBHO 33JaHHOU U
HESIBHO 3a/IaHHOM (PU3MYECKOW MOJIENbI0, MO3BOJISIONIME MPUMEHSTh W3YYCHHBIC
3aKOHBl U 3aKOHOMEPHOCTH Kak W3 OIHOTO pa3lena Kypca, TaKk U HHTErpupys
IpUMEHEeHHEe 3HAHUN U3 Pa3HbIX pa3zenoB. [ kauecTBEHHBIX 3a7a4 MPUOPUTETOM
SBIISIIOTCS 3aJaHKsI Ha 00BbsICHEHUE/TIpe/IcKa3aHue IpOoTeKaH!s GU3NUECKUX SIBJICHUN
¥ TIPOLIECCOB B OKPY’KaIoIeH KU3HU, TpeOyrolue BbIiOopa pusnueckoi Moaeau s
CUTYalluU MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBHM ¢ TpeboBaHusimMu ®I'OC COO k MaTepualbHO-TEXHUUECKOMY
o0ecrieueHHI0 y4eOHOro mpouecca Kypc (pu3uku yriayOi€HHOrO ypoBHS Ha YPOBHE
cpenHero oomero o0pa3oBaHUS JOJDKEH H3ydaThCS B YCJIOBHSIX MPEAMETHOTO
kabunera. B kabunere ¢Qu3ukum HaxoguTCs HEOOX0AMMOE JAOOpATOPHOE
o0opyoBaHueE ISl BHIIIOJIHEHUSI YKA3aHHBIX B IpOrpaMMe Mo (PU3MKE YUCHHUECKUX
OTBITOB, JTAOOPATOPHBIX PadOT U padOT MPaKTUKyMa, a TaKKe JEMOHCTPAIIMOHHOE
000pyI0BaHUE.

JleMoHCcTpaniMoHHOE  000pyJIoBaHHEe (QOPMHUPYETCSI B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJIBbHOM  JOCTaTOYHOCTH U OOECIEeYMBAET IMOCTAaHOBKY
NEPEUYHCICHHBIX B MporpaMMme M0 (U3MKE KIIOUEBBIX JAEMOHCTpAaUud s
UCCIICIOBAHMSI ~ M3y4YaeMbIX  SBICHMA W  MPOLECCOB, OMIUPUYECKUX U
(dyHIaMEHTaNbHBIX 3aKOHOB, X TEXHHUECKUX MTPUMEHEHHA.

JlabopaTopHoe 00OpymOBaHHWE I YYECHHYECKHUX TMPAKTHUYECKUX pabdboT
dopMupyercss B BUIEC TEMAaTUYECKUX KOMILJIEKTOB M OOECIIEUYMBAETCS B pacuéTe
OJTHOTO KOMIUIEKTa Ha JIByX oOOydalomuxcs. TemMaThdeckue KOMILJICKTHI
1a00paTOpHOTO OOOPYJOBAaHUS JOJDKHBI OBITH IOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAIOTOBBIX M IU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBBIX J1a00paTOPUid.

OCHOBHBIMU LENISIMU U3y4€HHUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:



dbopMHpoBaHUE UHTEPECA U CTPEMIICHUSI O0YyUaIOIINXCA K HAYYHOMY U3yUYEHHUIO
IPUPOBI, PA3BUTHE WX UHTEIUIEKTYaIbHBIX U TBOPUECKHUX CITIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUM O HAyYHOM METO/€ TO3HaHUs U (OpPMHpPOBAHUE
UCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOUIUM SIBICHUSM;

¢bopMUpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa M3yueHHUs OCHOB
CTpPOEHHUS MaTepuu U QyHAAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMHpoBaHUEe YMEHUU OOBSCHATH SIBJCHUSI C MCMOJIB30BAHUEM (DU3UUYECKUX
3HAHUU U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupOBaHHE TPEACTABICHUH O poJNM (PU3UKU A Pa3BUTHS APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHII;

pa3BUTHE NPEJICTABICHUI O BO3MOXKHBIX cpepax Oyayien npopeccuoHanbHOU
NeATEIbHOCTH, CBSI3aHHBIX C (DU3UKOM, MOArOTOBKA K JajbHellieMy oOy4eHHUIO B
3TOM HampaBJICHUHU.

JlocTmxeHne 3THX Iiefield 00ecreurBaeTcsl pelieHHeM CJIeIyIOMMX 3a7ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YpOBHE CPEIHET0 00111ero o0pa3oBaHus:

PUOOPETEHUE CHUCTEMBI 3HAHUM 00 OOIMMX (U3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUAX, BKIIOUAs MEXAaHUKY, MOJIEKYJISIPHYIO (DU3UKY, JIEKTPOJUHAMUKY,
KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

dbopMupOBaHHE YMEHUI MPUMEHSITh TEOPETHUUECKHE 3HAHUS JJIsI 0OBICHEHUS
bu3NUecKuX SABJICHUA B MPUPOJAE M ISl MPUHATHS TMPAKTHUECKUX PEIICHUH B
IMOBCEIHCBHOM KU3HU;

OCBOEHHE CIIOCOOOB PEIICHNUs Pa3IMUHBIX 33]a4 C SBHO 3aJJaHHON (pru3nuecKoin
MOJIEJIbIO, 3a/lay, MOAPA3yMEBAIOLINX CaMOCTOSITENIbHOE co37aHue (HU3HUecKon
MOJIEJIH, a/ICKBATHON yCIOBUSAM 3a/1a4H, B TOM YKCJIE 3a7]a4 MHKEHEPHOTO XapaKTepa;

NOHUMaHuEe (U3MUYECKUX OCHOB M TMPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSIHUS HA OKPYXKAIOILYIO CPEay;

OBJIaJICHUE METOJaMH CaMOCTOSITEJIbHOTO IUJIAHUPOBAHUS U IPOBEICHUS
¢uznyecKkux  SKCHEPUMEHTOB, aHalW3a W  HHTEpHpeTanud  MHPOpMaIH,
onpeeseHusl JOCTOBEPHOCTH MOJTYYEHHOTO Pe3yJIbTaTta;

CO3J]aHUE YCIOBUM MJII Pa3BUTHUS YMEHHMUM MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU J1eATENbHOCTH;

pa3BuTHE UHTepeca K chepam npodecCHOHATBLHON AeSTEIbHOCTH, CBSI3aHHOU C
(bu3UKON.

B cootBerctBun ¢ tpedboBanusmu PI'OC COO yranyOnéHHBIE YpPOBEHB
u3ydeHus: yueoHoro npeamera « Pu3nka» Ha ypoBHE CPEIHET0 0011ero 00pa3oBaHus
BbIOMpaeTcst 00y4alomMMUCS, TUIAHUPYIOUIMMH MPOJOJDKEHHE 00pa3oBaHHs 10
CHEIHAIBHOCTIM (PU3UKO-TEXHUIECKOTO MPOdUIIs.

Ha usydenue ¢usuku (yrayOn€HHBIH ypOBEHb) HAa YPOBHE CPEIHEro 0oOIIero
obpazoBanus B 10 kinacce orBoauTcst 170 gacoB (5 4acoB B HEEINIO).



COJEPXAHUE OBYUYEHUA

10 KJTACC

Pasznea 1. Hay4yHblii MeTOA MMO3HAHUSA NPUPOALI

®duszrka — pyHIaMeHTallbHas Hayka o npupoje. HayuHslit MeTo1 o3HaHUs U
METO/Ibl UCCIIEI0BAHUS (PUBNUYECKUX SIBJICHUU.

OKCIIepUMEHT U TEOpHsl B Mpolecce Mo3HaHus Npupoasl. Habmonenue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3mepeHuss (GU3UYECKUX BEIUYUH (QHAJIOTOBBIE U LHU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHoct  u3Mepenuit  ¢usmyeckux  BenuuuH  (abcomdtoTHas U
OTHOCHUTEJIbHAS).

MonenupoBanue (HU3MUECKUX SBICHUN M MPOIECCOB (MaTepHalibHas TOYKa,
abCOJIIOTHO TBEPIOE TEJI0, UcaNbHAS KUAKOCTh, UACAIbHBIN a3, TOUCUHBIN 3apsij).
['unore3a. PU3NUYECKUN 3aKOH, IPAHULIBI €TI0 IPUMEHUMOCTH. PU3UUYECKast TEOPUSL.

Ponp u mecto ¢u3uku B (HOpMUPOBAHMHM COBPEMEHHOM HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKOUN 1E€ATEILHOCTH JIFOACH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmMuKym.

M3mepeHne cuibl TOKa M HANPSHKEHUS B LIENU OCTOSHHOTO TOKA IPY TOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMcTBO C nudpoBoii taboparopueit no ¢usuke. [Ipumepsl u3mepeHus
(U3UYECKUX BEIIMYWH TIPH IIOMOIIH KOMIIBIOTEPHBIX JATYHKOB.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBUKCHHS.
Cucrema otcuéra.

[Tpsimast u oOpaTHast 3a1a4U MEXaHUKHU.

Pannyc-BekTop MarepualibHOW TOYKHM, €ro MPOEKIMM HAa OCH CHUCTEMBI
KoopauHart. Tpaekropusi.

[lepemerienne, CKOpPOCTh (CpeaHSAs] CKOPOCTb, MTHOBEHHAasi CKOPOCTh) M
YCKOPEHHE MaTE€pUaIbHOW TOYKH, MX MPOEKIHH HA OCH CHCTEMBl KOOPIMHAT.
CrnoxeHue nepeMereHui U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE NPSIMOJIMHENHOE IBH)KEHUE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U IyTU MAaTEPUAIbHONW TOUYKU OT BPEMEHU U UX
rpaduku.



CBoOonHoe majeHue. YckopeHue cBoOOAHOro mnajeHus. [[BukeHue Tena,
OpOIIEHHOrO0 TMOJ YrjoM K TOpPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHS] MaTEpUAIbHON TOUKH OT BPEMEHU U UX IPpaQUKU.

KpuBonmHenHoe  nBuxeHue. JIBMKEHHE  MATEpPUAIIBHOW  TOYKHA  IIO
OKPY>KHOCTH. YTJOBas W JIMHEWHass CKOpocTh. llepwon m wacTtoTta oOpaiieHus.
[lenTpocTpeMuTebHOE (HOPMAJIBHOE), KacaTelbHOE (TaHTCHIMAIbHOE) U TIOJIHOE
YCKOpPEHHE MaTEPUAIbHON TOUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTHYECKHE IPOLECCHI: CIUIOMETP,
JBUKEHUE CHAPSIOB, IEMTHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpEAaun, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu

Mopenp cuctemsl OTCYETA, WUIFOCTpALUs KUHEMATHYECKUX XapaKTEPUCTHUK
JIBHOKCHUS.

CriocoObl uccie0BaHus IBUKEHUIA.

Nnnroctpanus npenesbHOro Nepexoa U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUN C UCTIOJIB30BAHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyX€E U B Pa3PEKEHHOM MIPOCTPAHCTBE.

HaOntonenue nBukeHus Tena, OpOLIEHHOTO MOJ YIJIOM K TOPH30HTY H
TOPU30HTAJIBHO.

HamnpaBnenue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yriaoBOl CKOPOCTH B PELYKTOPE.

CpaBHeHue MyTeH, TPACKTOPUH, CKOPOCTEMN ABUKEHHUS OJHOTO U TOTO KE Tesa
B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKMuUKym

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

N3mepeHne yCKOpeHHs MpU NPSIMOJMHEHHOM PAaBHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH NYTH OT BPEMEHM IPU PABHOYCKOPEHHOM
JIBHKCHUU.

U3mepenne  yckopeHUss ~ CBOOOJHOTO  mafeHUsi  (PEKOMEHJIOBAHO
UCIIOJIb30BaHue IIUPPOBOI TabOpaToOpuH).

N3ydenue nBuxxeHus Tena, OpoieHHOro ropu3oHTanbHo. [IpoBepka runoTessl
0 MpsAMOM MPONOPUMOHATIBHON 3aBUCHMOCTH MEXKIY JaJbHOCTBIO MOJNETA U
Ha4yaJbHOM CKOPOCTHIO TEJIA.

W3yyeHue IBHKEHHSA Tella MO OKPYXHOCTH C IOCTOSIHHOW IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Meproia oOpalieHus KOHMYeCKOro MasiTHUKA OT
€ro MapaMeTpPOB.



Tema 2. Jlunamuka

ITepBbiii 3ak0oH HproToHa. HMHepumanbHbie cucTeMbl OTcYéTa. lIprHUIMAN
oTHocutenbHOCTH ["anmunes. HenHepuuanbHble cucTeMbl OTCU€Ta (OIpeesieHue,
IPUMEDBI).

Macca tena. Cuna. [IpuHUIuMI Cyneprno3uiyy CHll.

Bropoi 3akoH HeroTOHA 1711 MaTepuaabHON TOUYKHU.

Tpernii 3akoH HproTOHA 17151 MarepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. ODKBUBAJEHTHOCTb TIPABUTALIMOHHOW U
VHEPTHOM MAaCCBI.

Cuna TspKkecTd. 3aBUCUMOCTD YCKOPEHHUS CBOOOTHOTO MAIEHUS OT BBICOTHI HAJI
MOBEPXHOCTHIO IJIAHETHI U OT Teorpapuieckoi mupoTsl. JIBrukeHrne HeOECHBIX Tell
Y UX CIIyTHUKOB. 3akoHbl Kermepa. IlepBas kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec tema, aBmxymerocs c
YCKOpPEHHEM.

Cuia tpenust. Cyxoe tpenue. Cunna TpeHUs CKOJIbXKEHUS U CHIIA TPEHUS MOKOSI.
Koaddumment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH TeJa B KUIKOCTH WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUKEHUS.

Hasnenue. 'mapocratnueckoe aasienue. Cuna Apxumena.

TexHn4eckue yCTpPOWCTBA M TEXHOJOTHUYECKUE MPOLECCHI: IMOAMUITHUKH,
JNBH>)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu

HaOmronenue nBuKeHUs Tel B MHEPUUAIBHBIX U HEMHEPUUAIBHBIX CUCTEMAX
OTCYETA.

[IpuHIMIT OTHOCUTETBHOCTH.

Kauenune AByX HWIMHAPOB WIM ILIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIbHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHeHUE PaBHOJEHUCTBYIONIEH TPUIIOKEHHBIX K TNy CHII C IPOU3BEACHUEM
MACCHhI T€JIA HA €r0 YCKOPEHUE B UHEPLUHUAIBHOM CUCTEME OTCUETA.

PaBeHCTBO cuil, BO3HUKAIOLIKX B PE3YJIbTATE B3aUMOJICHCTBHUS TEIL.

N3mepenue macce 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec tena npu yckOpeHHOM OABEME U TAJCHHM.

[{eHTpOOEKHBIE MEXAHU3MBI.

CpaBHEHUE CUJTI TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3mepenne paBHOACWCTBYIOUIEH CHII MPH JBM)KEHUU OpyCcKa MO HAKIOHHON
IJIOCKOCTH.

[IpoBepka THUIOTE3BI O HE3aBUCUMOCTH BPEMEHHM JIBWIKEHHUS Opycka IIo
HAKJIOHHOU IUIOCKOCTH Ha 33JJaHHOE PACCTOSTHUE OT €r0 MACCHI.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B NPYXKUHE U
pPE3MHOBOM 00pa3siie, OT uX aedopmMaiiuu.

W3yyeHne NBHIKEHHUS CUCTEMBI TeEJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTON depes
JETKui OJIOK.

N3mepenne koddduiienta TpeHus: Mo BEJIMYUHE YTIIOBOTO KO3(QuIireHTa
3aBucuMocTy Fop(N).

HccnenoBanue IBHXKEHUS OpycKa 10 HAKJIOHHOM IJIOCKOCTU C MEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

W3ydeHue nBUKEHNs Ipy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena

AbcomotHO TBEpoe Teno. IloctynmarenbHoe M BpallaTeabHOE JIBUKEHUE
TBEPAOro Tejaa. MOMEHT CHJIBI OTHOCUTENBHO OCH BpalleHus. Ilnedo cuiel.
CrnoxxeHue Cul, NPUIIOKEHHBIX K TBEpAOMY Teiry. LIeHTp Tsxectu Tena.

YcnoBust paBHOBECHS TBEPAOTO TeEIA.

YcrolunBoe, HeyCTOHYMBOE, O€3pa3IMIHOE PaBHOBECHE.

TexHu4ecKkue yCTpOMCTBA M TEXHOJOTHYECKHE IPOLECCHl: KPOHILUTEHH,
CTPOUTEIIBHBIN KpaH, pelI€TdaTble KOHCTPYKIIUH.

Hemoncmpauyuu.

VY ci10BUsL paBHOBECHSL.

Buns! paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccenenoBanne yciioBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIEr0 OCh
BpAILCHHUS.

KoHcTpynpoBaHne KpOHIUTEMHOB U PAaCUYET CUII YIPYTOCTH.

M3y4yeHnue ycTONYMBOCTH TBEPIOTO TENA, UMEIOIIETO TUIOLAb OIOPHI.

Tema 4. 3axonwl coxpanenus 6 Mexanuke

NMnynec MaTepuanbHOM TOUYKH, CHCTEMBI MaTEpUAIbHBIX TOUEK. LleHTp Macc
CHCTEMBI MATEPUAIBHBIX TOYEK. TeopemMa O IBHKEHNHN LIEHTPA Macc.

VMITysibC CHIIBI M M3MEHEHNE UMITYJIbCA TENIA.

3aKOH COXPAaHEHUs UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

MoMeHT umIlynbca MarepuanbHOM TOuYkM. I[lpencraBieHue o0 COXpaHeHUH
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

PabGora cuibl Ha MajaoM M Ha KOHEYHOM nepemerieHuu. ['paduueckoe
npecTaBiIeHUe padOThl CUIIBI.

MOIIHOCTB CHJIBI.

Kunernyeckass sHeprus MaTepuanbHOW TOUKH. Teopema 00 H3MEHEHUU
KMHETUYECKOU DHEPTUU MATEPUAIBHOU TOYKH.



[loTeHnManbHble W HENOTCHIMAIbHbIE CWIbL. [loTeHIManbHAs >Heprus.
IToreHuunanbHass sHEprus ynpyro aegopMupoBaHHOW NpyxuHbl. IloTeHnuanbHas
DHEPIrHUs TeJla B OJHOPOJIHOM I'PaBUTALMOHHOM mosie. [loTeHnnanbHas sHeprus reia
B TPAaBUTALMOHHOM I0OJI€ OJHOPOAHOro mmapa (BHyTpH M BHE Iuapa). Bropas
KOCMMYECKAsi CKOPOCTb. TpeThbsi KOCMUYECKAst CKOPOCTb.

CBs13b pabOThI HEIOTEHIMAJIBHBIX CHJI C U3MEHEHHEM MEXaHUYECKON SHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHHsI MEXaHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHynu [ WOCAIBHOM KUJIKOCTH KakK CIIEICTBUE 3aKOHA
COXpPAaHEHUS MEXaHUYECKON IHEPTHH.

TexHu4ecKkue yCTpOMCTBAa M TEXHOJIOTHYECKUE MPOLECCHI: JABHKCHHUE PAKeT,
BOJIOMET, KONEP, MPYKUHHBINA MMCTOJIET, TUPOCKOI, (PUT'YPHOE KaTaHNUE Ha KOHbKAaX.

Hemoncmpauyuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKECHHME.

M3mepenre MOIHOCTH CHJIBI.

W3MeHeHne 3HepruM Teja Mpu COBEPIICHUN PaOOTBHI.

B3anmuble npeBpamieHuss KUHETUYECKOM M TNOTEHIMAIbHOM JHEPTUd IIPU
JEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHMe SHEpruy Npu CBOOOAHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

W3mepenne nMmysbca Tena o TOpMO3HOMY IIYTH.

W3mepenne cuibl TITH, CKOPOCTH MOJEIH 3JIEKTPOMOOUIISE M MOIITHOCTH CHJIBI
TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHUJIBI.

HccnenoBanne COXpaHEHHs MMITYJIbCA IIPU YIIPYTOM B3aMMOJICHCTBHH.

M3mepeHrne KHHETUYECKOU SHEPTUH TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEeHHE W3MEHEHUS MMOTCHLIUAIbHOW SHEPTUH MPYKUHBI C pabOTOM CHUJIBI
TPEHUSL.

Omnpenenenue pabOThl CUIIBI TPEHUS IPHU JBWKEHUU Tejla MO HAKIOHHOW
IIJIOCKOCTH.

Paspnen 3. MosekyasipHas pu3nKa 1 TEPMOJIMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJNOXKEHUSI MOJIEKYJsIpHO-KuHeTHUeckor Tteopun (MKT), wux
onbITHOE o0ocHOBaHue. Juddy3us. bpoyHoBckoe nBUxkEHNE. XapaKTep ABMKEHUS
Y B3aMMOJECHCTBUS YaCTHIl BewlecTBa. Moaenu CTpOoeHus ras3oB, KMAKOCTEU WU
TBEPABIX TeN U OOBSICHEHHE CBOWMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneld. Macca u
pa3mepsbl MoJiekyn (aromoB). KonmuecTBo Bemectsa. [locrossHHas ABoraapo.



TennmoBoe paBHOBecue. TemmepaTypa W crocoObl e€ um3mepenus. Illkana
temneparyp Llenbcus.

Mopens uieanbHOro ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YaCTHULBI
rasza JIBHXKYTCsl XaOTHYECKU U HE B3aUMOJECUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHbl. YpaBHeHHe MenneneeBa—Knaneiipona. AOcomoTHas
Temriepatypa (mkaina temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJealbHOM Ta3e C [OCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n30bapa.

CBsi3p  MeXIy [JaBJIE€HUEM U  CPEIHEW KUHETHYECKOM  3SHEeprueu
NOCTYIATEJbHOTO TEIUIOBOTO JBHKEHHSI MOJIEKYJ HMJIEATBHOIO ra3a (OCHOBHOE
yYpaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUH UICAIbHOIO ra3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEAHEM
KMHETUYECKOU DHEPTUEH MTOCTYNAaTEIbHOIO TEIUIOBOTO IBMUKEHHUS €€ YaCTULL.

TexHn4eckue yCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLIECCHL: TEPMOMETD,
OapomeTp, MoTyYeHue HaHOMAaTePUAJIOB.

Jlemoncmpayuu.

Mopenu 1BUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHMUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUXKEHUSI.

Huddyszust sxuaKocTen.

Mogaens onbita LlTepHa.

[IpuTsykeHre MOJIEKYI.

Mopnenu KpUCTAIIIMYECKUX PEIIETOK.

HaOnronenue u uccieioBanre n30MpoLeccoB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEXTy TOpsUYeil U XOJI0THOM BOJOM.

W3yyeHne H30TEpMUYECKOro Mpouecca (PEKOMEHJOBAHO HCIIOJIb30BAHUE
ndpoBoii 1abopaTopun).

N3yueHne n30X0pHOro nporuecca.

N3yuyenue nzobapHoro npoiecca.

IIpoBepka ypaBHEHUS COCTOSHHS.

Tema 2. Tepmoounamuka. Tennoevie mawiunol

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE 1 BHYTpEHHHE MapaMeTpsl. [lapamerpsr
TEPMOJAMHAMUYECKON CUCTEMBI KaK CPEJHUE 3HAYECHUS BEJINYMH, ONIMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauano tepMoanHamukd. (CaMONpou3BOJbHAS — peslaKcauus
TEPMOJMHAMHYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.



Mopenb wuaeanbHOrO raza B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHUM:
ypaBHeHue MenneneeBa—Kianelipona u BbIpakeHUE AJi1 BHYTPEHHEH SHEPIHH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJIENH: HU3Kas KOHUEHTpPALMs YacTHUll, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHYTPEHHEW 3HEPruu OJHOATOMHOTO HJICaIbHOTO
rasa.

KBazucratuueckue U HeCTaTUYECKUE MPOLIECCHI.

DneMeHTapHasi paboTa B TepMouHaMuKe. Boruncienue paboTel 1o rpaguky
npolecca Ha pV-auarpamme.

Tennomepenaya  kak  crmoco0  W3MEHEHHUS  BHYTPEHHEW  DHEPTUU
TEPMOJUHAMHYECKOW CcHUCTeMbl 0e3  coBepmieHus pabotel.  KonBekmws,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomuuectBo Ttemnorsl. TermnoéMkocTh Tena. YAelbHas M MOJsSpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUWE Maiiepa. YenbpHas TEIIOTa CrOpPaHUs
torumBa. Pacuér kommuecTBa TEMIOTHI mpu Teruonepenade. I[lonstue 00
aauabaTHOM IIpoIiecce.

[lepBblii 3akoH TepMoguHAMUKHU. BHyTpeHHss sHeprus. KoandecTBo TenioThl
u paboTa Kak Mepbl W3MEHEHUsI BHYTPEHHEH OJHEpruu TEPMOJMHAMUYECKOU
CHUCTEMBI.

BTopoii 3ak0oH TepMOIMHAMUKH JJIs1 PABHOBECHBIX MPOIIECCOB: YEPE3 3aJaHHOE
PAaBHOBECHOE COCTOSIHME TEPMOJUHAMUYECKON CHUCTEMBI MPOXOJUT €IUHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIlepaTypa.

BTopoii 3ak0oH TepMOAMHAMUKY /111 HEPABHOBECHBIX MPOLIECCOB: HEBO3MOKHO
nepeaaTh TeIJIOTy OT 00Jiee XOJI0HOTO Tena K 0ojee HarpeToMy 6€3 KOMITeHCAIUN
(Knay3uyc). HeobpaTuMoCTh IPUPOIHBIX MPOIECCOB.

[Tpuniunsl aecTBus TerioBbix MamuH. KII/I.

Maxkcumanbnoe 3nauenue KIIJI. [ukn Kapho.

DKOJIOTUYECKHE ACTEKThl MCIIOIb30BaHUsI TEIUJIOBBIX ABUTrareneid. TemmoBoe
3arps3HEHUE OKPYKAIOIIEH CPebl.

TexHrYecKue YCTPONCTBA U TEXHOJIOTMYECKHE IPOILIECCHl: XOJIOAWIbHUK,
KOHJUIIMOHEp, AU3EIbHBIA W KapOIOpaTOpHBIA JBUraTeNHd, HapoBas TypOUHA,
MOJIy4YeHUE CBEPXHU3KUX TEMIEpaTyp, YTHIMU3AIUs «TEIJIOBBIX» OTXOJIO0B C
WCITOJIb30BAaHUEM TEIIJIOBOTO HACOCA, YTHIIM3AlUs OMOOPTaHUIECKOTO TOTUTHBA JIJIS
BBIPAOOTKH «TETUIOBOM» M 3JIEKTPOIHEPTHUH.

Jemoncmpayuu

H3meHenue Temneparypsl pu aanadaTuyeckoM paclIupeHUH.

Bo3nymnoe oraumso.

CpaBHeHUE yAENbHBIX TEIIOEMKOCTEN BEILIECTB.

CriocoObl M3MEHEHHSI BHYTPEHHEW SHEPTHUH.

HccnenoBanue annabaTHOTO mpolecca.



KomMmnbroTepHble MOJEIN TEMIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

H3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BELIECTBA.

HccnenoBanue aguabaTHOro mpoiecca.

N3ydeHne B3aMMOCBA3U DHEPTHM MENKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTIEHUS HKUJTKOCTEM.

Tema 3. Acpecammnvie cocmoanusn geuwecmea. Pazoevie nepexoovt

[TapooOpa3oBanue u koHAeHcanws. Micnaperue u kumneHue. Y aenbHas TerioTa
apooOpa3oBaHUsI.

HacpllieHHbIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH Y IABJIEHUS HACBIIICHHOTO Mapa OT TEMIIEPATYPhI, UX HE3ABUCUMOCTD OT
00BbEMa HACKHIIIEHHOTO Mapa. 3aBUCUMOCTb TeMIepaTyphbl KUIIEHUS OT JaBJICHUS B
HKUJKOCTH.

BnaxxnocTh Bo3ayxa. AGCOIIOTHASL 1 OTHOCUTENIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucrannmnueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
KpuctaiuioB. [lmaBiieHne W Kpuctaimm3auus. YJIEJbHAas TEIIOTAa IUIABICHUS.
Cybnumarusi.

Hedbopmaru TBEpHOTO Tena. Pactskenue u cxxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux aegopmarui.

TemnmoBoe pacmUpeHue KUJIKOCTEH U TBEPIBIX Tel, 00BEMHOE M JIMHEHHOE
pacimupeHre. AHTapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUYUHA
TEIJIOBOTO PaCIIUPEHUs Tell (Ha KAYECTBEHHOM YPOBHE).

[Tpeobpa3zoBanue sHeprun B (Pa3oBbIX MEepexoaax.

VYpaBHeHuUe TerIoBoro OanaHca.

[ToBepxnoctHOoe HaTsKeHHE. K03 (UIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanumisipuasie siBienus. /aBieHue noa MCKpUBIEHHON MOBEPXHOCTBIO KUIAKOCTH.
®opwmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Jemoncmpayuu

TemnnoBoe pacmMpeHue.

CBoiicTBa HACBIIIEHHBIX NTAPOB.

Kunenwne. Kunenue npyu noHM>KEHHOM JIABJICHUMU.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OMNBITH C MBUIbHBIMH TJIEHKAMH.

CmaunBaHue.

Kanumisipabie sBiaeHUsI.

Mojenn HeHbIOTOHOBCKOM KUJIKOCTH.



CriocoObl U3MepeHNUs BIAXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Buasr nepopmarmii.

Ha6monenue manpix gedopmMariuid.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

N3yueHue 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEN.

N3mepeHne yaenbHOM TENIOTHI MIJIABJICHHUS JIbJA.

M3ydeHne CBOMCTB HACBIILIEHHBIX IIAPOB.

N3mepenne abCOMIOTHOW BIIAXHOCTHM BO3JyXa M OILIEHKa MaccChl MapoB B
IIOMEILECHNH.

N3mepenne ko3P puiimeHTa noBEpXHOCTHOTO HATSHKEHUS.

N3mepenne moayns FOHra.

HccnenoBanne 3aBUCUMOCTH  nedopmaruu  pe3smHOBOro oOpasma  oT
NPUWIOKEHHON K HEMY CHJIBI.

Paznen 4. JiaekTpoauHaMHUKAa

Tema 1. Inexkmpuueckoe noe

OneKkTpu3alus Tea W e€ MpOsBICHUSA. OJEKTpUueckuid 3apsa. [IBa Buaa
IIEKTPUYECKUX 3apAnoB. IIpOBOOHWKH, JUANEKTPUKA U  MOJYNPOBOIHUKH.
DneMeHTapHbIN JIEKTPUYECKH 3aps/l. 3aKOH COXPAHEHMSI AJIEKTPUUECKOTr0 3aps/ia.

B3aunmoneiictBue 3apsaoB. Toueunsie 3apsanbl. 3akoH Kynona.

DiekTpuiecKoe nojie. Ero AeicTBre Ha JIEKTPUUYECKUE 3apsi]Ibl.

Hanpspk€anocts  snekTtpuueckoro  mons.  [IpoOueiit  3apsin.  Jlunum
HaIPSHKEHHOCTH 3JIEKTPUUECKOro NoJisi. OJHOPOIHOE IIEKTPHUUECKOE TTOJIE.

[IoTeHIMAIBHOCTB 3JIEKTPOCTATHYECKOTO ITOJSA. Pa3HOCTH NMOTEHIMANIOB U
HanpspbkeHue. lloTeHnumanbHass >HEprus 3apsga B AJIEKTPOCTATHYECKOM IIOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOrO NOoJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAIOB ISl AJIEKTPOCTAaTUYECKOro TMojs (Kak OJHOPOJHOIO, TaK H
HEOJHOPOIHOTO).

[IpyHIMT CyNEpNO3ULUN SJAEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsnga. Ilome paBHOMEpHO 3apsbkeHHOM cdephl. [lone
PAaBHOMEPHO 3apsuKEHHOro Mo o0bEémy 1miapa. [losie paBHOMEPHO 3apsiKEHHOM
OeckoHEeYHOM TIoCKOCTH. KapTuHbl JMHUM HAmpsLDKEHHOCTH JTHX MOJeH U
HKBUIOTEHIUAJIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B IEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECHS 3apsA0B.

JvsnexTpuku B DJIEKTPOCTATUYECKOM  TOJIE. Jusnexrpuueckas
IIPOHUIIAEMOCTh BELIECTBA.

KonaencaTop. DneKTpoEMKOCTh KOHJEHCATOPA. DIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpA.



[TapannenbHOE coenMHEHUE KOHIEHCAaTOPOB. [locnenoBarenbHOe COEqUHEHNE
KOHJIEHCAaTOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCATOPa.

JIBrxKeHHE 3apsKEHHOW YaCTULBI B OJTHOPOJHOM AJIEKTPUUYECKOM ITOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: 3JIEKTPOCKOIL,
AIIEKTPOMETpP, DIEKTpOCTaTHUECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpUOOpPOB,
KOHJIeHCcaTophl, TeHepatop Ban ae ['paada.

Hemoncmpayuu

Y CTpONCTBO 1 MPUHLMI AEUCTBHS JIEKTPOMETPA.

DIEKTPUUECKOE MO0JIE 3aPSIKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE ABYX 3apSIKEHHBIX MIACTUH.

Mogens anekTpoctaTudeckoro reneparopa (Ban ne I'paada).

[IpOBOIHUKH B 3JIEKTPUUYECKOM IIOJIE.

DnekTpocTaTHyecKas 3aluTa.

YCTpONCTBO U NEUCTBUE KOHACHCATOPA NOCTOSTHHOW U TIEPEMEHHOU EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaaH
IIJJACTUH, PACCTOSHUSI MEXAY HUMHU U JUAJIEKTPUYECKONU MPOHULIAEMOCTH.

OHeprus 3JIEKTPUYECKOTO OIS 3apsHKEHHOIO0 KOHJIEHCAaTopa.

3apsKa 1 paspsjika KOHIEHcaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

OueHka cuil B3auMOIEHCTBUS 3apSKEHHBIX TEI.

HaOnronenue npeBpallieHusi 3HEPTUU 3apsyKEHHOTO KOHJEHCATOPa B SHEPTHUIO
W3JIyYEHUs CBETOANOIA.

M3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEN KOHAEHCATOP.

Pacnpenenenune pa3HOCTH MOTEHIUAJIOB (HanpspKEeHUs ) pu
MOCJIEA0BATEIBLHOM COEAMHEHUH KOHAEHCATOPOB.

HccenenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtii 31eKmpuiecKuil moxK

Cuiia Toka. [TocTosIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKM
toka. Hanmpsokenune U u D1C €.

3akoH OMa /i1l ydacTKa [EMu.

DIIEKTPUYECKOE CONPOTUBJIEHUE. 3aBUCUMOCTb CONPOTUBIICHHS OJTHOPOIHOTO
IPOBOJIHMKA OT €ro JJMHBl W IUIOWIAJAW MOHEPEYHOIO0 CEUECHUsS. Y IEIbHOE
COIIPOTHUBJICHUE BEILIECTBA.

[locnenoBaTenpHOE, MapajUIe]bHOE, CMEIIAHHOE COEOUHEHHE MPOBOJHUKOB.
Pacuét pa3BeTBn€HHBIX dekTpuueckux memnei. [IpaBuna Kupxroda.

Pabora snexkrpuueckoro Toka. 3akoH J[xoyns—JIeHma.



MomHOCTh 3JIEKTpUYECKOro ToKa. TemioBas MOIIHOCTb, BhIENsieMas Ha
pe3ucrope.

DJIC 1 BHyTpEeHHEE CONPOTUBIICHUE UCTOYHMKA TOKA. 3akoH OMa J1J1s1 MOJIHOM
(3aMKHYTO#) dJIeKTpUYecKOM I1enu. MoIIHOCTh HCTOYHHUKA Toka. KopoTkoe
3aMbIKaHHE.

KoHnaencaTop B Lienu MOCTOSIHHOTO TOKA.

TexHHUecKue YCTPOMCTBA M TEXHOJOTUYECKHE TMPOLIECCHl: aMIEpMETp,
BOJIBTMETP, PEOCTAT, CYETUUK JIEKTPUUECKON IHEPTUU.

Hemoncmpayuu

W3mepeHne CUibl TOKA U HANIPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CWJIbI TOKAa OT HAMNPSHKEHUS I PEe3UCTOpa,
JaMIIbl HAKAJIUBAHUA U CBETOAMO/IA.

3aBUCHUMOCTh COMPOTUBIICHUS UIMHAPUYECKUX HPOBOJHUKOB OT JIJIMHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA OT COIMPOTHUBIICHUS IIPU TTOCTOSIHHOM
HaIpPsHKEHUH.

[Tpsimoe uzmepenne IC. KopoTkoe 3ambikaHUE ralbBaHUYECKOTO PJIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTUBIIECHUS.

Crnioco0sbI coennHeHust ICTOYHUKOB Toka, DJIC Oarapeii.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXK/TY MOTIOCAMUA UCTOYHHUKA TOKA OT
CHUJIBbI TOKA B LICTIH.

Yuenuueckuii s3xcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

HccnenoBaHye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

W3mepenne yAenbHOro CONpOTUBIIEHNS TIPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAMpsSOKEHUS IS JIAMITbL
HaKaJIMBaHUS.

YBenuueHue npejesia u3MepeHus amnepMerpa (BoabTMETpa).

N3mepenne D/1C 1 BHyTPEHHETO CONTPOTHUBIICHHUS HICTOYHUKA TOKA.

Uccnenosanue 3aBucuMoctu IJIC raqbBaHMYECKOTO 3JEMEHTa OT BPEMEHU
IPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXKIY MOJIOCAMU UCTOYHUKA TOKA OT
CWJIBI TOKA B LIEIIN.

HccnenoBanre 3aBUCMMOCTH MOJE3HOM MOIIHOCTH UCTOYHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu ¢ paznuunvix cpeoax

OnekTpuyeckas NPOBOAUMOCTb  Pa3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
IPOBOJMMOCTh TBEPIBIX METAUIOB. 3aBUCUMOCTH COINPOTHBICHUS METAJIOB OT
TemMiiepaTypbl. CBEpXIpOBOAUMOCTb.

DNEeKTpUYECKUd TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.



[TonynpOBOIHUKMU. CobOcTBeHHas u pUMeCHast MIPOBOAUMOCTb
NoJIyIpoBOJHUKOB. CBoiicTBa p—n-niepexo/ia. [1omynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHUYECKAS IJUCCOLMALIMS.
Onexrtposn3. 3akoHbl Dapanes 1 3IEKTPoIIn3a.

OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTENbHBIM
pa3psia. PazmuuHble TUITBI caMOCTOSTENBHOTO pa3psiaa. Momuus. [lnazma.

TexHuyecknue ycCTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHHUE: Tra30pa3psiaHbIe
JaMIIbI, JJIEKTPOHHO-TTydeBash TpyOKa, MOJYIMPOBOJHUKOBBIC MPUOOPHI: O,
TPaH3UCTOP, (POTOIUOI, CBETOAMO/I, FalbBaHUKa, paUHUPOBAHUE MEJIU, BHIIIJIAaBKA
ATIOMHUHUS, DIIEKTPOHHAS MUKPOCKOITHS.

Jemoncmpayuu

3aBUCHUMOCTh CONIPOTHUBJIEHUSI METAJLUIOB OT TEMIIEPATYPBL.

[IpoBOAMMOCTE NEKTPOIIUTOB.

3akoHsl 3ekTposinza dapazes.

HckpoBoii pa3psa M IpOBOJIUMOCTb BO3yXa.

CpaBHEHUE IPOBOAMMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSISE TPOBOAMMOCTD AUOA.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMuUKym.

Habmronenue snexrposnnsa.

W3mepeHune 3apsaa OJTHOBAIEHTHOIO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTHUBJIEHUS  TEPMOPE3UCTOpA  OT
TEMIIepaTyphl.

CHsTHE BOJIBT-aMIIEPHON XapAKTEPUCTHKHU JUOA.

Pu3nyecKuil NPaKTUKYM

CrnocoObl u3MepeHus: PU3NYECKUX BEIHMYUH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM.
AOGCOJIFOTHBIE U OTHOCUTEJIBHBIC MMOTPEUTHOCTH U3MEPEHHUN (PU3NYECKUX BEITUYHH.
OneHka rpaHui] NOrpeIHOCTEN.

[IpoBeneHre  KOCBEHHBIX U3MEPEHUM, HCCICAOBAHUM  3aBUCUMOCTEU
bU3nYeCKUX BEJIWYMH, TPOBEPKAa NPEMIOKEHHBIX THUIOTE3 (BbIOOp W3 pabdoT,
ONMCAaHHBIX B  TEMAaTUYECKUX  pa3feiax «YUYEHUYECKHH  JKCIIEPUMEHT,
n1abopaTopHble pabOThI, TPAKTUKYM)).

MexnpeaMeTHble CBA3H

Nzyuenue xkypca pusuku yriayoaénnoro ypoBHs B 10 kiacce ocymiecTBisieTcs
C Y4ETOM COAEpKATENbHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMHh MaTE€MATHKH,
Ononornn, XUMHUH, reorpadun ¥ TEXHOJIOTHH.

Mesicnpeomemmnule noHAMUS, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, Hay4YHBIH (hakT, TUIOTE3a, (U3NYECKas BEIMYMHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DKCIEPUMEHT, MOJICIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEUTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1adopaTopusi.

Mamemamuxka: pelieHHWEe CHUCTEMbl YypaBHeHUM. JluHelHas QyHKIus,
napaboa, rurep6osna, ux rpaduku U CBOMCTBA. TpuroHoMmeTpuyeckue (QyHKITUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
BekTopsl 1 UX MPOEKIIMHU HA OCH KOOPJIUHAT, CIIOKEHNUE BEKTOPOB.

Buonocusa: mexanuueckoe ABMKEHHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEMJI000MEH JKMBBIX OPTaHU3MOB, TEIUIOBOE 3arpsS3HEHUE OKPYXKAIOUEH CpeIbl,
yTHIIM3aIus OWOOPraHMYECKOTO TOIUIMBA JIJIi  BBIPAOOTKH  «TEIIOBOW» U
AIEKTPOIHEPTHUH, IOBEPXHOCTHOE HATSIKEHHUE U KAIIWJUISPHBIC SIBIICHUS B IPUPOJIE,
AIEKTPUYECKUE SIBJIICHUS B )KUBOW MPUPOJE.

Xumus: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAST Macca, IMOJYy4YeHWE HAHOMATEPHUAJOB, TEIUIOBBIE CBOMCTBA
TBEPABIX TEJ, )KUAKOCTEN U ra30B, KUJKWAE KPUCTAIUIBI, SJIEKTPUUECKUE CBOMCTBA
METAJUIOB,  JJIEKTPOJINTHYECKAs  JIUCCOLMAIUSA, TaJIbBAaHHUKA, JJIEKTPOHHAs
MHUKPOCKOITHS.

TI'eocpagpua: BnaxxHocTh BO3ayxa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozusa: nipeoOpa3oBaHKe JBIKCHUN C WCIIOJH30BAHUEM MEXaHW3MOB,
Y4ET CYXOro M IKUAKOTO TPEHHS B TEXHUKE, CTAaTHYECKHE KOHCTPYKLIHHU
(KpOHIUTENH, peméTyarble KOHCTPYKIMHU), HUCIOIb30BaHUE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHHUKE (TUPOCKOI, BOJAOMET W JIpyrue), JBUraTelb BHYTPEHHETO
cropaHus, mapoBasi TypOuHa, OBITOBOM XOJIOAMIBHHUK, KOHIUITHOHED, TEXHOJIOTUU
MOJIyYEHUs COBPEMEHHBIX MATEPUAIIOB, B TOM YHUCJIE HAHOMATEPUAIOB, H
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAsl 3alllMTa, 3a3eMJICHUE DJIEKTPOTPUOOPOB,
razopazpsaHble JaMIIbl, OIYIIPOBOJIHUKOBBIE MPUOOPHI, raibBaHUKA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHoCTHBIE pe3yJbTaThl OCBOCHHs Yy4deOHOro mpeamera «Dusnkay
JOJKHBI OTpa)kaTh TOTOBHOCTh M CITOCOOHOCTH 00YYarOIIMXCsl pyKOBOACTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEH TO3UIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlN, TIO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITA U OMbITA JACATEIBHOCTH B MPOIECCE pea3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEIILHOMN JEATEIILHOCTH, B TOM YUCJIE B YACTH:

rPasKIAHCKOT0 BOCIIMTAHMSA:

— c(opMupOBaHHOCTH TPAKTAHCKOM MO3UIIUN O0YUIAOIIETOCS KaK aKTHBHOTO
¥ OTBETCTBEHHOTO YJI€HA POCCUHUCKOTO OOIIEeCTBa;

— MPUHATHE TPAAUIMOHHBIX OOIIEYEIOBEYECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKNUX LIEHHOCTEW;

— TOTOBHOCTb BECTH COBMECTHYIO JECSTEIIBHOCTh B UHTEPECAX IPAXKIAHCKOTO
oOmiecTBa, y4yacTBOBaTb B CAMOYNpAaBIECHUHM B 0Opa3oBaTeNbHON
OpTraHU3allnH;

— YMEHHME  B3aMMOJEHCTBOBATH €  COLMAIBHBIMU  HMHCTUTyTaMU B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAYEHUEM;

— TOTOBHOCTb K TYMAaHUTapPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH.

NMAaTPUOTHYECKOI0 BOCIIMTAHMS:

— c(hopMUPOBaHHOCTH POCCUICKOMN IPpaXXIaHCKOMN UIECHTUYHOCTH,
NaTpUOTU3MA;

— ILIEHHOCTHOE OTHOUIEHUE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHUKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

— c(opMUPOBaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBE/ICHHUS;

— CIOCOOHOCTh OLEHUBATH CUTYAllMI0 U MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YHUCJIE B AEATEIIBHOCTU YYEHOTO;

— OCO3HaHHUE JIMYHOTO BKJIaJla B TOCTPOCHUE YCTOMYHUBOIO OYAYIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

— DJCTETUYECKOE OTHOIIEHUWE K MHpY, BKJIOYas O3CTETHUKY HAy4HOTO

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.



TPYAOBOT0 BOCIIUTAHUS:
— HHTepec K pa3nuuHbIM cepaM npodeccrHoHaTbHOM NesITeTbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PM3UKON U TEXHUKOH, YMEHHUE COBEPIIaTh OCO3HAHHBIN
BbIOOp Oynymiet mpodeccuu U peann30BbIBaTh COOCTBEHHBIEC KU3HEHHBIC
TUTaHBL;
— TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMIO K CaMOOOPa30BaHHUIO B 00IaCTH
(U3MKH HA IPOTSHKEHUH BCEH KHU3HU.
IKOJIOTHYECKOT0 BOCIUTAHMA:
— c(OpMUPOBAHHOCTh JKOJOTHYECKOW KYJIBTYphl, OCO3HAaHUE TII00ATBLHOTO
XapakKTepa KOJOTUUECKHUX MPOOIeM;
— TUIAaHUPOBAaHUE U OCYIIECTBIICHHE JICHCTBUI B OKpYIKAIOIIEH cpelie Ha OCHOBE
3HAHMS eI YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;
— pacIIupeHue OmbITa JeATEILHOCTH SKOJIOTUIECKON HAIIPABICHHOCTH HA OCHOBE
UMEIOIINXCS 3HAHUH 110 (PH3HKE.
IEHHOCTH HAYYHOT0 MO3HAHUS:
— c(opMUPOBAHHOCTh MHPOBO33PEHHsSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKH;
— OCO3HAaHHME IIEHHOCTH HAYYHOW JESITeIhbHOCTH, TOTOBHOCTH B IPOIECCE
U3ydeHUs (U3UKUA OCYIIECTBISATh TPOCKTHYIO U  HUCCIEI0BATEIHCKYIO
AESTeNbHOCTh HHANBUAYAIBLHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble JJornueckue aeiicTByA:

— CaMOCTOSTEIILHO dbopMyIMpOBaTH u AKTyaJIu3UpOBaTh npo0iemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

— ONpeAensaTh eI JCATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH UX
JIOCTHIKECHMUS;

— BBISABJIATH 3aKOHOMEPHOCTH U MMPOTHBOPEUHS B PACCMATPUBAEMBIX (PU3UUECKHIX
SIBJICHUSX

— pa3zpabaTbiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4€TOM aHajv3a HWMEIOIIUXCS
MaTepHUaJIbHbIX 1 HEMATEPUAIBHBIX PECYPCOB;

— BHOCHUTb KOPPEKTHUBBI B JEATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJIIM, OLICHUBATh PUCKU MOCIEACTBUHN JEATEIBHOCTH;

— KOOPJAMHHUPOBATH U BBHITIOIHITH PA0OTY B YCIOBHSIX PEATBHOTO, BUPTYAJIBHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICUCTBU,

— pa3BHUBaATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUU KU3HEHHBIX MPOOJIEM.

ba3oBble ucciaenoBaTebCKHe 1eHCTBUSA:



BJIaJeTh HAYYHOH TEPMHUHOJOTHEH, KIIIOYEBBIMU MOHITUAMU U METOJaMH
(bu3nYeCcKO HAYKH;

BJIaJIeTh HABBIKAMU Y4e€OHO-HCCIIeI0BATEIbCKONW U MPOEKTHOM JEATEIbHOCTH B
obnactu puU3MKHU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOUCKY
METOJIOB PELIEHUS 3aa4 (PU3NUECKOTO COACPIKAHUS, MPUMEHEHHUIO Pa3IMUHbIX
METO0B IO3HAHUS;

BIAJeTh BUAAMU JESATEIBHOCTH IO TOJyYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpEeTalliy, NMPeoOpa30BaHUI0 U MPUMEHEHHUIO B Pa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YMCJIE [IPH CO3JJaHUH YUeOHBIX IPOEKTOB B 001aCTU (DU3HKY;
BBISIBISITh IPUYMHHO-CJICICTBEHHBIC CBSI3M W aKTyaJlW3UpOBATh 3a/ady,
BBIJIBUTATh THIIOTE3Y €€ pelIeHus, HaXOIUTh apryMEHTHI JIJIsl I0Ka3aTeNIbCTBA
CBOMX YTBEPXICHUH, 3a]1aBaTh MapaMeTPbl U KPUTECPUH PEILICHUS;
aHAJIM3UPOBATh MOJIYYCHHBIE B XOJI€ PEIICHUS 3aJa41 PEe3yIbTaThl, KPUTUYECKU
OLICHHUBATh UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH H3MEHEHHNE B HOBBIX YCIIOBHSIX;
CTaBUTb U (QOpPMYIHUpOBaThH COOCTBEHHBIE 3a7ayd B 00pa30BaTEIbHOI
NesITEIbHOCTH, B TOM YUCIIE IPU U3yYeHUH (PUBUKH;

JaBaTh OLIEHKY HOBBIM CUTYAIMsIM, OLICHUBATh MPUOOPETEHHBII OIBIT;

yMETb TIEPEHOCUTh 3HaHUSA MO (HU3UKE B MPAKTHYECKYI0 001acThb
KU3HECSATEIIbHOCTH;

yMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTel;

BBIJIBUTaTh HOBbIE UJIEH, IPEJIaraTh OPUTMHAIBHBIE TIOJXO/IbI U PELICHHUS;
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE abTePHATUBHBIC PEILICHUSI.

Pabora ¢ unopmanmeii:

BJIaJICTh HABBIKAMHU TOJY4YeHHUS HHPOpMAIK (PU3NIECKOro COICpIKaHUS W3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIISATH TOWCK, aHAIU3,
CHUCTEMaTH3alMI0 U UHTEPIPETAIMIO HHPOPMAIIMH PA3JIMYHBIX BUIOB U (OPM
IIPEICTaBICHHUS,

OIICHUBATH JJOCTOBEPHOCTH HH(OPMAITUH;

UCTOJB30BaTh  CPEACTBA  HMHQPOPMAIMOHHBIX U KOMMYHHUKAI[HOHHBIX
TEXHOJIOTU B PEUICHMM  KOTHUTHUBHBIX, = KOMMYHHUKATHUBHBIX U
OpraHU3aIllMOHHBIX 3a/1a4 ¢ COOIOICHUEM TPEOOBaHUN 3PTOHOMUKH, TEXHUKH
0€30I1acCHOCTH, TUTHEHBI, PECYPCOCOEPEIKEHUS, TIPABOBBIX M ITUYCCKUX HOPM,
HOPM HH(POPMAITMOHHOW 0€30MMaCHOCTH;

CO3/1aBaTh TEKCThI (PU3UUECKOTO COJIEPIKAHMS B Pa3IMUHBIX (hopMaTax ¢ y4éTom
Ha3zHaueHUs MHQPOpPMAIMKM M I1EJIIEBOM ayJTUTOPHU, BBHIOMpas ONTUMAJBHYIO
(dbopMy MpeACTaBICHUS U BU3yaTU3allnu.

KoMMyHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:

OCYIIECTBIISITH OOIICHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JNESATEINBHOCTH;
pacrno3HaBaTh PEANOCHIIKA KOHQIUKTHBIX CUTYallUH U CMSr4aTh KOH(IUKTHI,



pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK TOYKY 3pEHUSI C HCIOJIb30BaHUEM
A3bIKOBBIX CPE/ICTB;

MIOHMMATh M HCIOJb30BaTh MPEUMYLIECTBA KOMAHIHOW M WHAUBUIYaTbHOMN
paboThI;

BbIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX JEHCTBUU C Y4ETOM OOLIMX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA;

INPUHAMAaTh  LEJIW  COBMECTHOW  JI€ITENbHOCTH, OpPraHU30BbIBATH U
KOOPJAWHUPOBATh JIEUCTBHS MO €€ IOCTHXKEHUIO: COCTABJIATH IUIAH JIEUCTBUM,
pacnpenenatb pojau ¢ y4€TOM MHEHUH YYaCTHHKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOH paboThI;

OIICHMBATh KAYECTBO CBOET0 BKJIAJA U KAXJAOTO yYaCTHUKA KOMAHJIbl B 00U
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

[pe/uiaratb HOBBIE IIPOEKTHI, OLIEHUBAaTh WJIEH C TO3MLHA HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEJACHUE B  PA3JIMYHBIX
CUTYAIUSX, MPOSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe JeHCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATENBHYIO JESATEIBHOCTh B 00IacTH
(U3MKM W aCTPOHOMHH, BBISBIISITH IPOOJIEMBI, CTaBUTh U (POPMYIMPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSATENILHO COCTABJIATH IUIAH PEIIEHUS PACUETHBIX U KAYE€CTBEHHBIX 3a/1a4,
IUTaH BBIMIOJIHEHUSI MPAKTHYECKONW pabOThl ¢ y4ETOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEN U NMPEANIOYTEHNI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacIupsATh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JINYHBIX MPEANOYTEHUH;
JienaTh OCO3HAHHBIM BBHIOOp, AapryMeHTUpOBaTh €ro, OpaTb Ha cebd
OTBETCTBEHHOCTbH 3a PEILICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CcTBOBATh (POPMUPOBAHUIO U MIPOSIBICHUIO 3pYIULIUU B 00JIaCTH (PU3UKH,
IOCTOSIHHO MOBBIILIATh CBOM 00pa30BaTENIbHBIN U KyJIbTYPHBINH YPOBEHbD.

CaMOKOHTpOJIL, IMOIUOHAJIbHBbIN HHTE/JIEKT:

JaBaThb OLEHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb,
OLICHMBATh COOTBETCTBUE PE3YyJIbTATOB LEIISIM;

BJIa/I€Th HaBbIKAMU MIO3HABATENIbHOM pe(IeKCUU KaKk OCO3HAHMSI COBEPILIAEMBbIX
JEUCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;
UCIIOJIb30BaTh MPUEMBI peIeKCHU ISl OLIEHKH CHUTYalllH, BHIOOpa BEPHOTO
pelenus;



B

YMEThb OLICHUBAThb PUCKU U CBOCBPEMEHHO IIPUHUMATH PELICHUS 110 HX
CHIDKEHHIO;

IIPUHUMATh MOTHUBBI W apryMEHTbl JPYIrUX IIPU aHajlu3€ pe3yJbTaToB
NEATEIIbHOCTH;

IPUHUMATD ce0sl, MOHNUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI W apryMEHTBl JPYIUX IIPU aHalu3€ pe3yJbTaToB
NEATEIILHOCTH;

npU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

IIPOLIECCE NOCTHIKEHUS JIMYHOCTHBIX PE3YyJIbTATOB OCBOECHMS NPOrpPaMMBI I10

¢uszuke 1S YpPOBHS CpedHero oOmiero o0pa3oBaHus y OOyYarommxcs
COBEPIICHCTBYETCS IMOIMOHAIBHBIH MHTEJJICKT, IpeAIoararomui
c(OpPMUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIOUYAIOINIETO CITOCOOHOCTh MOHUMATh CBOE SMOITMOHAIBHOE
COCTOSIHWE, BUJETh HAMPABIICHUS DPA3BUTHS COOCTBEHHOW ASMOIMOHAIBHON
chepsl, ObITH YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBaHMS, BKIIOYAIONIETO CaMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aJaNnTUPOBATHCA K
OMOIIMOHAILHBIM HM3MEHEHUSM U TIPOSBIATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTpEHHEH MOTHBAIlUW, BKIIOYAIONICH CTPEMIICHHE K JTOCTIKEHUIO LENH U
yCIIeXy, ONTUMU3M, HHUITUATHBHOCTh, YMEHUE JIEHCTBOBATh, UCXOS U3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKIIFOYAIONIEH CIOCOOHOCTh MOHUMATh 3MOIMOHATIHFHOE COCTOSHHUE
JIPYTUX, YYUTHIBATh €Tr0 TPH OCYIICCTBICHUH OOIIEHUS, CIMOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMATILHBIX HABBIKOB, BKITIOYAIOIINX CIOCOOHOCTh BBICTPAMBATh OTHOIICHHUS C
JIPYTUMU JTFOJBMU, 3200 TUTHCS, POSIBIISATh HHTEPEC U pa3peniaTh KOHMIUKTHI.

I[TPEAMETHBIE PE3VJIbTATDI

K xoniy oOyuenus B 10 knacce npeIMETHbIE PE3YJIbTaThl HA YTIYyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHaIOUTUXCSl YMEHUI:

MOHUMATh POJIh PU3UKU B IKOHOMUUECKOU, TEXHOJIOTHIECKOM, SKOJIOTUUECKOH,
COLIMATIBHOW M 3TUYECKOM cdepax AesITeTbHOCTH YEJNOBEKa, POJb U MECTO
(GuU3MKM B COBPEMEHHOM HAy4yHON KapTHHE MHpa, 3HAYEHUE OMHCATEIbHOM,
CHUCTEMATU3HUPYIOIIECH, OOBSICHUTENbHOW M  MPOTHOCTUYECKONW  (yHKIMI
(bu3MYEeCcKO TEOpUH — MEXAHUKHU, MOJIEKYJISIPHOU (PU3MKK U TEPMOJIUHAMMUKH,
poib (u3nueckol Teopuu B (GOPMUPOBAHUU MPEACTABICHUN O (U3NYECKOM
KapTUHE MUDA;



— pasnuyaTh YCIOBUS NMPUMEHUMOCTH MOJENEeH (PU3MUECKUX Ted U MPOLIECCOB
(sBieHMIT): HWHEepUMATbHAS CUCTeMa OTcu€ra, aOCOJIOTHO TBEPAOE TEO,
MaTepuaibHas TOYKa, PABHOYCKOPEHHOE [BH)KEHHE, CBOOOJHOE IIaJICHUE,
abcomoTHO ympyras aedopmaiius, aOCOJIOTHO yopyroe # abCOIIOTHO
HEYNpyroe CTOJIKHOBEHHWsS, MOJEIM Tra3a, JKUIKOCTH M  TBEPIOTO
(KpUCTAINIMYECKOTO) Tella, WACaNbHBbIA Ta3, TOUYEUYHBIA 3apsjl, OJHOPOIHOE
AIEKTPUYECKOE TOJIE;

— pa3nuyaTh yCIoBUA (TpPaHUIIbL, 001aCTH) MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB,
MOHUMATh BCEOOTNI XapakTep PyHIaMEHTAIbHBIX 3aKOHOB U OTPAaHHYEHHOCTD
WCITOJIb30BAHUS YACTHBIX 3aKOHOB;

— aHaJM3UPOBATh U OOBSCHATh MEXAHUYECKUE MPOLIECCHl U SIBJICHUS, UCTIOIb3YS
OCHOBHBI€ TOJIOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIILHOCTh MEXaHUYECKOTO
JOBUKEHUS,  (OpMYyJbl  KHHEMAaTHKA  PAaBHOYCKOPEHHOTO  JBHIKCHHS,
npeobpazoBanus [anumnes uisi CKOPOCTH M NepeMeleHus], 3akoubl HpioToHa,
MPUHLNN OTHOCUTEIBHOCTU [ anniies, 3aKOH BCEMHPHOTO TSTOTEHHUSI, 3aKOHBI
COXpaHEHUsI HMITyJIbCa M MEXAHMYECKOW SHEPIruH, CBS3b pabOThl CHIBI C
U3MEHEHHUEM MEXaHUYECKON PHEPruu, YCIIOBUSI pPaBHOBECHS TBEPAOTO Telia),
IpPU 3TOM HCIIOJIb30BAaTh MATEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKAa3bIBaTh
YCIOBUSI TMPUMEHUMOCTH (PU3MUECKHX 3aKOHOB: mpeoOpa3oBanuil [amunes,
BTOPOr0 U TPETHEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS] MMIYJbCa U
MEXaHUYECKOMN SHEprUH, 3aKOHA BCEMUPHOTO TATOTEHUS,

— QHANM3UPOBATh M OOBACHATH TEIUIOBBIE MPOLIECCHl W SIBICHHS, HCIOJIb3YS
ocHoBHble mojoxeHuss MKT u 3akoHbI MONEKyIApHOM (QUUKU U
TEPMOJIMHAMUKU (CBA3b JABJIEHUS UJICATBHOIO I'a3a cO CPEIHEN KNHETUYECKON
DHEPrUEN TEIUIOBOIO [JBM)KEHUS W KOHLEHTPALMEN €ro MOJIEKYJ, CBS3b
TEMIIEPATYPbl BEUIECTBA CO CPEAHEH KHUHETHYECKOW SHEPrUEd TEIJIOBOIO
JBUKEHUS €ro YacTHI, CBSA3b JABJICHHS UICAIBHOIO ra3a ¢ KOHLEHTpauuen
MOJIEKYJI M €T0 TEMIIEpPATypo, ypaBHeHne Menneneesa—Kianeipona, nepBbii
3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHHUS SHEPIHH B TEIUIOBBIX MPOIECCaX),
IIPU 3TOM HCIIOJIb30BaTh MAaTEMAaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh
YCJIOBHS IPUMEHUMOCTH ypaBHeHUsI MenaeneeBa—Knaneitpona;

— aHaJM3HUPOBATh U OOBACHSTH JIEKTPUUYECKHUE SBJIICHMS, UCIOJIb3Yysl OCHOBHbBIE
MOJIOKEHUS Y 3aKOHBI AIEKTPOJNHAMUKH (3aKOH COXPAHEHHSI 3JIEKTPUUECKOTO
3apsiga, 3akoH KyllOHa, MNOTEHHHMANIbHOCTh JJIEKTPOCTATUYECKOTO  MOJIA,
MPUHLHNI CYNEPIO3ULUN IIEKTPUUECKUX MOJIEH, TP ITOM YKa3blBasi yCIOBUS
IPUMEHUMOCTH 3aKoHa KylloHa, a TakKe MPaKTUYECKU BayKHBIE COOTHOIICHMUS:
3akoHbl OMa JUIsl ydacTKa ey U JJI1 3aMKHYTOM 3JIEKTPUYECKOM LIENH, 3aKOH
Jxoyns—Jlenua, npaBuna Kupxroda, 3akonsr @apajes A 2JIEKTPOIIn3a);



— OIIKMChIBATb (I)I/IBI/I‘IGCKI/IG mpoueCCbl M SABJIICHUA, MCIIOJbB3YySA BCIUMYHHBI:

MePEMENIECHUE, CKOPOCTh, YCKOPEHUE, UMITYJbC TeJIa U CUCTEMBI TEJ, CHUJA,
MOMEHT CHJIbI, JaBJEHHE, MOTCHIUAIbHAS SHEPTUsi, KUHETUUYECKAsl SHEPTHS,
MeXaHU4eCKas YHEPTHs, paboTa CHIIbI, IEHTPOCTPEMUTETLHOE YCKOPEHHUE, CHJia
TSXKECTH, CUJIA YIIPYTOCTH, CHIIA TPEHUSI, MOIIHOCTh, SHEPTUs B3aUMOICUCTBUS
Tena ¢ 3emyi€l BOMM3M €€ TOBEPXHOCTH, DHEPrusi yrpyrou nedopmaruu
MPYKUHBI, KOJUYECTBO TEIJIOTHI, aOCOJIIOTHAsI TeMmIlepaTrypa Teja, padoTa B
TEPMOIUHAMHUKE, BHYTPEHHSISI SHEPTUS UEATHhHOTO OJTHOATOMHOTO Ta3a, paboTa
UJICAIBHOTO Ta3a, OTHOCUTEJIbHAS BIAXHOCTH Bo3ayxa, KIIJ[ wuaeambHOrO
TEIUIOBOTO JBUTATENS; SJIEKTPUUECKOE M0JIE, HANIPSIKEHHOCTD 3JIEKTPUUYECKOTO
MOJIsI, HANPsXKEHHOCTh MOJIA TOYEYHOTO 3apsifa WIM 3apsHKEHHOTro Iapa B
BAKYyM€ M B JUAJICKTPHUKE, MOTCHIUAI 3JIEKTPOCTATHYECKOTO MMOJIs, Pa3HOCTh
MMOTEHIMAJIOB, 3JICKTPOABHXKYILAS CHJIA, CUJIA TOKA, HANPSHKEHUE, MOIIHOCTh
TOKAa, DJJIEKTpUYECKass EMKOCTh IUJIOCKOTO KOHJEHCATOpa, COIMPOTUBIICHUE
y4acTKa IEeNd C TMOCJIEAOBATEIbHBIM ¢ MAPAJUICIbHBIM  COCIUHEHUEM
pE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJISI KOHAEHCATOPA;

OOBSICHATh OCOOEHHOCTU MPOTEKaHUs (PUIMUECKUX SIBJICHUN: MEXaHHMYECKOE
JBUKEHHE, TEIUIOBOE JBHXECHHE YAaCTHUI[ BENIECTBA, TEILUIOBOE PABHOBECHE,
OpoyHOBCKOE ABWXEeHHE, Mu(dy3us, WUCIapeHre, KUMCHUE W KOHICHCAITHS,

IIJIaBJICHUC u KpucTajajin3anus, HaIpaBJICHHOCTb TCILIONCPpCaAaYdn,
QJIICKTpHU3alysg TCJI, OKBHUIIOTCHHOUAJILHOCTbL ITIOBCPXHOCTHU  3aAPsSXKCHHOI'O
IMPOBO/IHUKA,

MIPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (DU3UYECKON BEIMUYMHBI OT
JIPYroM ¢ HMCHOJIb30BAHUEM IMPSMbIX M3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (PUKCHUPOBATh PE3yJIbTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3UYECKHUX
BEJIMYMH B BUJE IPaQUKOB ¢ yUETOM aOCOJIIOTHBIX MOTPEITHOCTEH U3MEPEHUH,
JIeJIaTh BBIBO/JIBI IO pe3yJibTaTaM UCCIETOBAHMUS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (M3UUECKUX BEITUYHH, TIPU 3TOM BBIOUPATH
ONTUMAJIbHBIA METO]] U3MEPEHUs], OIIEHUBATh A0COIIOTHBIE U OTHOCHUTEJIbHbBIE
MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MPOBOAUTH ONBITBI O NPOBEPKE NPEMJIOKEHHONW THUIOTE3bl: IUIAHUPOBATH
OKCIIEPUMEHT, COOUpaTh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHaJU3UPOBATH
MOJTYYEHHbIE PE3YJIbTATHI U JIeJIaTh BHIBOJ O CTATyCE MPEIJIOKEHHON THIIOTE3bI;
coOmro/laTh TMpaBwiia 0€30MacHOro0 TpyJa MpU MPOBEJEHUU HCCIEOBAHUN B
paMKax yueOHOro 3KCIEepUMEHTA, MPAKTUKYMAa U y4eOHO-UCCIIE0BATENbCKOMN U
MPOEKTHOU JEATENbHOCTH C HUCIIOJIb30BAaHUEM H3MEPUTEIBHBIX YCTPOMCTB U
1abopaTopHOTO 00OPYOBAHUS;

pemarh pacu€THBIC 3a7]a4M C SBHO 33JJaHHOW W HESBHO 3aJ]aHHON (PU3NUECKON
MOJIEJIbIO: Ha OCHOBAaHUHU aHAJIW3a yCIIOBUS OOOCHOBBIBATh BHIOOP (PU3MUYECKOM



MOJIENIM, OTBEYAIOLIeH TpeOOBaHMAM 3aJaud, MPUMEHITHh (HOPMYJIbl, 3aKOHHI,
3aKOHOMEPHOCTH M TMOCTYJaThl (PU3MUECKUX TEOpUH MPU HCHOIH30BAHUU
MaTeMaTH4eCKUX METOJIOB PEIICHHUs 3ajiay, MPOBOAUTH PacuéThl HA OCHOBAHUU
UMEIOUINXCS JaHHBIX, aHAJIM3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METOIbI
pelieHus ¢ y4ETOM MOJyYEHHBIX pPe3yIbTaTOB;

pelaTh KauyeCTBEHHBIE 3alauu, TpeOyrole MpUMEHEHHsI 3HaHUM W3 Pa3HbIX
pa3nenoB Kypca (DU3MKH, a TaKKe MHTETpallui 3HAHUN U3 APYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOIO  LIMKJIA:  BBICTPAMBATh  JIOTUYECKYIO  LEMOYKY
paccyXJIeHUN ¢ ONOPOM Ha U3yUYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (pu3nueckue
SIBJICHUS;

UCTOJIb30BATh TEOPETHUECKUE 3HAHUS JUIsI OOBSICHEHUS! OCHOBHBIX NMPHUHIIUIIOB
paboOThl  M3MEPUTENBHBIX  NPUOOPOB,  TEXHUYECKUX  YCTPOMCTB U
TEXHOJIOTMUECKUX MPOIIECCOB;

IPUBOJIUTH MPUMEPHI BKJIaJa POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPY’KAIOLIETO MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

aHAJTM3UPOBaTh U OIICHWBAThH IOCIEACTBUS OBITOBOW M TPOU3BOJCTBEHHOM
JIESITEIbHOCTH YEJIOBEKa, CBA3AHHON C (PM3NYECKUMH MPOIECCAMHU, C MO3HUIIUNA
IKOJIOTUYECKON  0Oe30MacHOCTH,  MPEICTaBICHHH O  palloOHaIbHOM
IPUPOAOIOIB30BaHNUH, a TAKKE PA3yMHOM HCIIOJIb30BAaHUM JOCTHXKEHUN HAyKH
Y TEXHOJIOTUH JJIS albHENIIIero Pa3BUTHS YeJIOBEYECKOTO O0IIEeCTRA;
OPUMEHATh pa3uYHbe CIMOCOOBl paboTel ¢ uHpopManuendn (HU3NIECKOro
COJIEpKaHUs C UCTIOIb30BAaHIUEM COBPEMEHHBIX NH()OPMALIMOHHBIX TEXHOIOTHHA,
IpU 3TOM HCIOJB30BaTh COBPEMEHHBbIE WMH()OPMALMOHHBIE TEXHOJOTHU IJIs
IIOWCKa, TepepadOTKU U MpPEeabsBICHUS Y4eOHOM M HAyYHO-IOIYJSPHOI
uHpOpMalUY, CTPYKTYpPUPOBAaHUS W  HMHTEpHpeTanud  UHPOpMaluy,
MOJlyYEHHOM M3 PA3NIUYHBIX HCTOYHUKOB, KPUTHUECKH AaHAIU3UPOBATH
nojiyyaeMyro MH(GOpPMalMI0O U OLIEHWBAaTh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOIINXCS 3HaHUH, TaK ¥ Ha OCHOBE aHAJIN3a UCTOYHHUKA HH(POPMAIIUH;
HPOSIBJIATH OpPraHU3allMOHHBIE U MO3HABATEIbHBIE YMEHUSI CaMOCTOSITEIHLHOTO
nproOpeTeHus] HOBBIX 3HAHUN B MPOLIECCE BBIMOJIHEHHS POCKTHBIX U y4eOHO-
UCCIIEIOBATENLCKUX PadoT;

paboTaThb B TpyIIe C UCHOJHEHHEM pa3IUYHBIX COLHUAIBHBIX pOJIEH,
IUITAHUPOBATh Pa0bOTy TPYIIIbI, PAMOHAIBHO PACIpPENeNiTh JeATeNbHOCTh B
HECTaHAAPTHBIX CHUTyalMsX, aJeKBAaTHO OLEHUBATh BKIAJ KaXAOTO W3
YYaCTHUKOB TPYIIIbI B pELICHUE paccMaTpuBaeMoil poOIeMbl;

NOPOSIBIISATE MOTHUBALIMIO K Oyaymied npodeccHOHaNbHON AEATeIbHOCTH IO
CHEIHUAIBHOCTIM (PU3UKO-TEXHUUIECKOTO MPOdUIIs.
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