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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma oOmeo6pa3oBarenbHO# ydeOHOM qucuuIuael «Pu3nka» mpegHasHaueHa
sl u3ydeHuss (QU3MKM B NpodecCHOHANbHBIX oOpa3zoBaTenbHbIX opranmzanusax CIIO,
peanu3yommx 00pa3oBaTeIbHYI0 NPOTrpaMMy cCpenHero oOmiero oOpa3oBaHUS B Ipeenax
OCBOEHHSI OCHOBHOHM Tpodeccuonanbuoit oopazosarenbHoil nmporpammel CIIO (IITICC3 CIIO)
Ha 0a3e 0OCHOBHOTO 0011ero 00pa3oBaHus IPHU MOATOTOBKE CIIEUAIMCTOB CPEAHETO 3BEHA.

[Iporpamma paspabotana ©Ha ocHoBe TpeboBanmii @DI'OC cpemnero ooOmero
o0pa3oBaHus, MPEIBABISEMBIX K CTPYKTYpE, COJEPKAHHUIO U PE3yIbTaTaM OCBOCHHS Y4eOHOU
IMCUMIUIAHBL «DH3HKa», B COOTBETCTBUU C PeKOMEHIanusMH O OpraHHW3alUU TOJTYYeHUS
cpenHero ofmiero oOpa3oBaHUsS B Ipelenax OCBOEHHUS 00pa30BaTENIbHBIX IMPOrpPaMM CPEIHETO
npodecCHoOHAIBHOTO 00pa3oBaHus Ha ©0a3e OCHOBHOTO o0OmIero oOpa3oBaHHS C Y4E€TOM
TpeboBaHM (erepabHBIX TOCYAAPCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB U TOJIY4aeMOM
npodeccud WM CHENUAIBHOCTH CpefHero mnpodeccuoHanpHoro oOpa3oBaHus (MHCbMO
JlemaptameHTa rocyAapCTBEHHOM MOJIMTUKM B cdepe MOAroToBKH pabouux kaapoB u [I1O
MunoOprayku Poccun ot 17.03.2015 Ne 06-259).

Coneprxanue mporpammbl «OHU3MKa» HAMIPABIEHO HAa TOCTH)KEHUE CIIETYIONITNX HeJIeH:

- OCBOCHHWE 3HAHW O (QyHITaMEHTAITBHBIX (PH3MUECKUX 3aKOHAX W MPUHITUIAX, JISKAIHX B
OCHOBE COBPEMEHHOU (pu3nueckoll KapTHHBI MHUpa; Hanbojee BaKHBIX OTKPHITHSIX B 00JacTH
(GU3MKH, OKa3aBIIUX OIPEEISIONIee BIMSHUE Ha Pa3BUTHE TEXHUKH W TEXHOJOTHH; METOIax
HAYYHOTO TIO3HAHUS IPUPO/IBL;

- OBIIQJICHUE YMEHHWSMH TIPOBOJUTH HAONIOJCHHS, IUIAHUPOBATh W  BBITIOJHATH
AKCTIEPUMEHTHI, BBIABUTATh TUIIOTE3bI M CTPOUTH MOJIENH, IPUMEHSTH TOJy4YeHHbIE 3HAHUS TI0
¢buzuke s OOBACHEHHMS PAa3HOOOpPAa3HBIX (DU3WYECKUX SBJICHUH W CBOWCTB BEIECTB;
IIPAKTUYECKH HCIOJB30BaTh (DU3MUYECKHE 3HAHUS; OLIEHUBATh JOCTOBEPHOCTh €CTECTBEHHO-
Hay49HOU MH(POPMAIINH;

- pa3BUTHE NO3HABATEIIbHBIX MHTEPECOB, MHTEIJIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IIpoliecce MPHOOpETeHUs 3HaHMH M YMEHMH 1O (U3UKE C MCIOJIB30BAaHHEM pa3INYHBIX
UCTOYHHUKOB UH(OPMALIMU U COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOT Ui,

- BOCIIMUTAHUE YOEKJEHHOCTM B BO3MOYKHOCTM IIO3HAHMS 3aKOHOB IPHUPOJBL,
UCIOJb30BAHUS JOCTHXKEHUH (GU3uMKH Ha OJlaro pa3BUTUS 4YEJOBEYECKOW IMBHJIM3ALMM;
HE00X0AUMOCTH COTPYAHUYECTBA B IIPOLIECCE COBMECTHOI'O BBINOJIHEHMS 3a/1a4, YBAXKHUTEIbHOIO
OTHOLIEHWSI K MHEHHUIO ONIIOHEHTa IMpU OOCYXKIEHUH MpOoOJeM eCTEeCTBEHHO-HAayqHOI'o
COJICpKAHUSA; TOTOBHOCTM K MOPAJIbHO-3TUYECKOW OLEHKE MCIIOJIb30BAaHUS  Hay4HBIX
JOCTH)KEHUH, 4yBCTBA OTBETCTBEHHOCTH 3 3aIIUTY OKPYKAIOIIEH Cpepl;

- MCIIOJIb30BaHUE NPHOOPETEHHBIX 3HAHUM M YMEHUH Ui PEeLIeHUs MPaKTHYECKUX 3ajad
IIOBCEJTHEBHON JKM3HHU, oOecrieyeHusi 0e30MacHOCTH COOCTBEHHOM »HW3HH, palMOHAIbLHOTO
IIPUPOJIOTIOIIL30BAHUS U OXPaHbl OKPYKAIOIIEH cpesibl U BOZMOKHOCTh IPUMEHEHHUS 3HAaHUH MTpH
pelleHNH 3a]Ja4, BOSHUKAIOLINX B MOCIEAYIOIIEeNH Tpo(hecCHOHaNbHOMN NesTeIbHOCTH.

B mporpaMmy BKIIOUYEHO cOJepKaHUE, HAIpaBlieHHOE Ha (OPMHUPOBAHUE Y CTYIIEHTOB
KOMIIETEHIMH, HeoOXouMBIX 111 KadecTBeHHoro ocsoenus IIIICC3 CIIO na 6a3e 0CHOBHOIO
o0m1ero o0pa3oBaHus ¢ IOTYYSCHHEM CPEIHEr0 001ero oopa3oBaHHUs.

PexomeHtyeMoe KOIMYeCTBO YaCOB Ha OCBOEHHUE MPOTpaMMBbl TUCIUITIIMHBI:
MaKCUMaJIbHOW y4eOHON Harpy3ku oOyuaromerocss 145 yacos, B TOM yucle:
00s13aTeNIbHOM ayJUTOPHOM yueOHO Harpy3ku oOydaromierocst 97 4acos;
CaMOCTOATENIbHON paboThl oOyyaromierocst 48 yacos.



OBIIASI XAPAKTEPUCTUKA YYEFHOU JUCIHUATLIAHBI «®@U3UKA»

B ocHoBe y4eOHOU mucumiuiHbl «DPHU3UKa» JIEKHUT YCTAaHOBKA Ha (popMupoBaHue Y
00y4aeMbIX CUCTEMbI 0A30BbIX MOHATHI (PU3UKU U MPEIACTABICHUNA O COBPEMEHHOM (PU3NUECKOM
KapTHHE MHUpa, a TaKkKe BHIPAa0OTKA yMEHUH TNPUMEHSTh (U3MUYECKHEe 3HAHHUA KaK B
npo(hecCHOHATFHON ACATEIIEHOCTH, TaK U JUIS PEIICHHS )KU3HEHHBIX 33/1a4.

MHorue MmoJioKeHusl, pa3BuBacMble (U3UKOM, pacCCMATPUBAIOTCS KaK OCHOBA CO3JAHHS U
UCI0JIb30BaHUS MH(OPMALMOHHBIX U KOMMYHHMKaMOHHbIX TexHonoruit (MKT) — oxnoro us
HanboJiee 3HAYUMBIX TEXHOJIOTHIECKUX JOCTHKEHUIH COBPEMEHHOM MBUITH3AIIHH.

®usrka JaerT K1Y K IOHMMAaHUIO MHOTOYHMCIIEHHBIX SIBJIEHUH M IPOLECCOB
OKpY)KaIoIlllero Mupa (B €CTECTBEHHO-HAYYHBIX OO0JacTiX, COLMOJOTHH, SKOHOMMKE, SI3BIKE,
nuTeparype u jap.). B ¢usuke GopMHupyrOTCS MHOTHE BHUIBI JESITEIBHOCTH, KOTOPHIE HUMEIOT
MeTanpeaMeTHbIH Xapakrep. K HUM B nepByro ouepesib OTHOCSTCS: MOJIEIUPOBaHUE OOBEKTOB U
MIPOLIECCOB, TPUMEHEHNE OCHOBHBIX METOJIOB IMO3HAHUS, CUCTEMHO-MH(POPMAIIMOHHBIN aHaIN3,
dbopMyTUpOBaHUE THUIIOTE3, aHAJIU3 W CHUHTE3, CpaBHEHHUE, O0O0OOIIeHWE, CHUCTeMaTh3alus,
BBISIBJICHHE NPUYMHHO-CIIEJICTBEHHBIX CBS3€H, MOUCK aHAJOroB, yIpaBieHHE OOBEKTaMU U
npoueccamMu. MMeHHO 3Ta IUCIHMILIMHA TO3BOJSET IMO3HAKOMHUTH CTYIAEHTOB C HAayYHBIMHU
METO/IaM{ TO3HAHMS, HAyYUTh MX OTJIWYATh TMIOTE3Y OT TEOPHH, TEOPUIO OT SKCIEPHUMEHTA.

®u3rka UMeeT 0YeHb OO0JIbIIOE M BCEBO3PACTAIOIIEE YHCIO MEXAUCHUIUIMHAPHBIX CBS3EH,
MpUYEM Ha ypOBHE KaK MOHATUHHOIO ammnapara, Tak U HHcTpyMeHTapusa. Cka3aHHOE MO3BOJISET
paccMarpuBaTh (U3MKY KaK METaAMCLUUILINHY, KOTOPasl MPeaoCTaBseT MEXAUCHUIUTHHAPHBIN
SI3BIK JUTSI OTIMCAHUSI HAYYHOW KapTHHBI MUPA.

®dusnka SABISETCS CHCTEMOOOPA3yIOIMUM (PaKTOPOM I €CTECTBEHHO-HAYUHBIX yU4EeOHBIX
MPEeIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE COJIEP)KaHUS XUMUHU, OMOJIOTHUH,
reorpaguu, acTpOHOMMM U  CHEHUAIbHBIX  JUCHUIUIMH  (TEeXHUYECKas  MEXaHHKa,
JNIEKTPOTEXHUKA, JJIEKTPOHUKA U 1p.). YueOHas gucnuruinHa «®Dusuka»  cosjgaer
YHUBEpCaJbHYyI0 0a3zy A u3ydeHus oOmenpodecCHOHaNbHBIX U CIEUUaIbHBIX IUCIUILINH,
3aKy1aJpIBasi PyHAAMEHT Ui [OCIEIYIOIEro 00y4eH s CTyIEHTOB.

Ob6nanas TOrUYecKOr CTPOMHOCTHIO U ONHUPAsICh HA SKCIIEPUMEHTANbHbIE (haKThl, yueOHas
mucuuminHa «Pusuka» GopMHUpYET y CTYIEHTOB MOJUIMHHO HaydHOe MUpoBO33peHue. dusnka
SIBJIIETCS OCHOBOM YUEHHUS O MaTepUaIbHOM MUPE U periaeT nmpoodyieMsl 3toro mupa. [lpu
ocBoenun crenuanbHocteil CIIO  ecrecTBeHHO-HaydyHOTO Mpoduis NpodeccnoHaIbHOTO
oOpasoBanus Gusuka nzydaercs Ha 6azoBom ypoBHe @I'OC cpennero odmero oopa3oBaHus.

Copepxanue y4yeOHOW IUCHMIUIMHBI, peaju3yeMoe Mpu MHOArOTOBKE OOYyYaromUXcCs IO
npodeccussM U CHEIUAIBHOCTSIM E€CTECTBEHHO-HAydyHOTO Tpoduis npodeccuoHaATbHOTO
o0pa3oBaHus, HE UMEET SIBHO BBIPAKEHHOU MPO(UIBHON COCTaBIISIIONICH, TaK Kak npodeccuu u
CHEHATbHOCTH, OTHOCALIMECS K 3TOMY Mpoduio oOydeHus, He UMEIOT IMPEUMYILECTBEHHOMN
CBSI3M C TEM WJIK UHBIM pa3esioM (PU3UKH.

N3ydyenne oO6meoOpa3oBaTenbHO yueOHONW mucuumiuHbl  «Dusnkay 3aBepliaercs
MoJIBeIcHHEeM HTOroB B (opme auddepeHIInpOBAaHHOTO 3a4eTa B paMKax MPOMEXKYTOUYHOMN
artectranuu cryaeHtoB B mpoiecce ocBoenus [IIICC3 CIIO ¢ momydyeHueM cpeaHero o0Iero
obpazosanus (IIIIKPC, TIIICC3).

MECTO YUYEBHOM JUCHUILIMHBI B YYEBHOM IJIAHE

VYueOnas aucuumiuHa «Dusnkay sBIAETCS y4EeOHBIM MPEAMETOM IO BHIOOPY U3
obs3arensHOM mpeameTHol obmactu «EctectBeHHble Haykm» DOI'OC cpeagnero oOmiero
obOpazoBanus. B mnpodeccroHambHBIX 00pa30BaTENbHBIX OPraHU3ALUAX, PEATH3YIOUTUX
o0pa3oBaTeNbHYIO MPOTrpaMMy CpelHero odmiero oopazoBanus B npeaenax ocBoenus [MIICC3
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CIIO na 6a3ze ocHOBHOrO 00IIero 0OpazoBaHus, yueOHas aucuIUImHa «DU3NKa» W3ydaeTcs B
obmeoOpazoBarensHoM 1mukie ydyeOHoro miuana [IIICC3 CIIO nHa 6a3e OCHOBHOTO OOIIETro
oOpa3oBaHus ¢ moyiyueHUueM cpenHero obmero odpazosanus (IIIIKPC, TITICC3). B yueOHbIxX
mwiaax [IIIKPC, IIIICC3 wmecro yueOHOH aucuuiuinHbl «Puzukay — B COCTaBe
0011e00pa30BaTeNbHBIX yYeOHBIX TUCIHIUIMH IO BBIOOPY, (OPMHUPYEMBIX H3 00S3aTENbHBIX
npenMeTHeix obOnacteiit ®I'OC cpemnero obmiero oOpazoBanus, st npodeccuit CIIO u
cnerransHocTel CIIO cooTBeTcTBYIONIETO PO MPodhecCHOHATEHOTO 00pa30BaHUS.

PE3YJbTATHI OCBOEHUA YUYEFHOM JUCITATLIAHBI

OcBoeHune cojepkanusi yaeOHOW AUCHUIUTMHBI «Du3nKay 00ecreynBaeT JOCTHKCHHUE

CTYACHTAMH CIEAYIOIIHNX Pe3yJibTaTOB!

®  JIMYHOCTHBIX:
- YyBCTBO TOPAOCTH W YBAXEHHS K WCTOPUH M JOCTIDKEHHSIM OTCUECTBEHHOW (hHM3MUYECKOM
HAyKd; (U3UYECKH T'PaMOTHOE TOBEICHHE B TPO(ECCHOHANBHOMN JEATENHHOCTH W OBITYy TpHU
oOpallleHnHu ¢ Mpudopamu U yCTPOUCTBAMY;
- TOTOBHOCTh K TPOJOJDKEHHIO OOpa30oBaHMS W TIOBBIICHHUS KBaTM(UKAIMK B HM30paHHOU
podeccnoHaNbHOMN IEATENIbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM (PU3MUECKUX KOMITETEHIUI
B ATOM;
- yMEHHE WUCIOJb30BaTh JOCTH)KCHUS COBPEMEHHOH (M3MYecKol Haykhn ¥ (HU3HIECKHX
TEXHOJIOTUH Ui TIOBBIIIEHWS] COOCTBEHHOTO WHTEIUIEKTYalbHOTO pa3BUTHS B BHIOpaHHOMN
pohecCHOHANTBHOM JIeATeTbHOCTH;
- YMEHHE CaMOCTOATENbHO A0ObIBATh HOBBIE Ui ce0d (U3UUECKUE 3HAHUS, UCHOJb3YS VIS
3TOTO JAOCTYIHbIE HCTOUYHUKHN HH(OPMAILIHH;
- YMEHHE BbICTpauBaTh KOHCTPYKTHBHbBIC B3aMMOOTHOLIEHHS B KOMaHJE MO PEIIEHUIO OOIIMX
3ajauy;
- YMEHHE YNpaBJSATh CBOEH MO3HABATENBHOM AEATEIBHOCTBIO, IPOBOJUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOTI'O MHTEJUIEKTYalbHOTO PAa3BUTHS;

e  MeTamnpeIMeTHBIX:
- UCHOJIb30BAHNE PA3IMYHBIX BUJOB MO3HABATENBHON JEATENBHOCTH JUIl pelieHUs (PU3NUYECKUX
3aja4, NPUMEHEHUE OCHOBHBIX METOJOB NO3HAaHUA (HAONIOJEHUS, OINMCAHMS, U3MEpPEHUs,
HKCIEPUMEHTA) JUISl U3YUEHHsI pa3IMUHBIX CTOPOH OKpYXKaroleil 1eiCTBUTENbHOCTH;
- HCHOJb30BAHHWE OCHOBHBIX HMHTEJUIEKTyaJbHBIX  ONEpaLlMii: IIOCTAHOBKU  3ajJauH,
(GbopMynUpOBaHUs TUIOTE3, aHAIM3a U CUHTE3a, CPaBHEHMs, OOOOIEHUs, cUcTeMaTU3alLuH,
BBISIBJICHUS] NIPUYMHHO-CIICACTBEHHBIX CBs3€H, MOMCKAa aHAJIOroB, ()OPMYJIMPOBAHUS BBIBOJOB
IUISL U3Y4EHMs pa3iM4YHBbIX CTOPOH (PU3MUECKHX OOBEKTOB, SIBJIEHUI M MPOLECCOB, C KOTOPHIMU
BO3HUKAET HEOOXOAUMOCTb CTAJIKUBATHCS B PO ecCHOHATBHON chepe;
- YMEHUE I'eHepUupOBaTh UJIEH U OIIPEIENIATh CPEACTBA, HEOOXOJUMBbIE [T UX PEeaTU3aliH;
- YMEHHUE HCII0JIb30BaTh pa3lMYHble WCTOYHMKM Ul TOJXy4eHUs (HU3U4ecKoil uHpopmauuy,
OLIEHUBATh €€ I0CTOBEPHOCTH;
- YMEHHUE aHAIU3UPOBATh U MPEICTABIATh MH(DOPMAILIMIO B pa3IMYHbIX BUIAX;
— YMEHME MyOJMYHO MpPEJCTAaBIATh pPE3yJIbTaThl COOCTBEHHOIO MCCIEIOBAHUS, BECTH
JIMCKYCCHM, JIOCTYITHO M TapMOHUYHO codyeTas coJepkaHue M (GOpMbl MpeCcTaBIseMOR
uH(pOpMaINH;

J npeAMeTHBIX:
- c(hOpMUPOBAHHOCTb NPEJCTABICHUH O pOJUM U MecTe (HU3UKU B COBPEMEHHOH HayyHOU
KapTHHE MHpa;
- TIOHUMaHHue (pU3NUeCcKOr CyITHOCTH HalironaeMbIX Bo BceneHHON siBneHUH, ponu QU3MKH B
(dbopMuUpOBaHUM KpYrozopa M (QYHKIHOHAIBHOM TI'pPaMOTHOCTH YEJNOBEKa JJs peIIeHUs
MPAKTUYECKUX 3a/1a4;



- BJIaZICHUE OCHOBOTIOJATAIOIIUMHU (PU3UUECKUMU MOHATUSAMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMU U
TEOPHUSIMHU; YBEPECHHOE UCIIOb30BaHNEe (PU3NIECKON TEPMUHOJIOTHH U CUMBOJIUKU;

- BJAJCHME OCHOBHBIMM METOJaMHM HAyYHOTO IIO3HAHHUS, HCIOJIb3yeMbIMU B (H3UKE:
HaOJI0IEHNEeM, OTTMCAaHUEM, U3MEPEHUEM, IKCTIEPUMEHTOM;

- yMeHHs o0OpaOaTbIBaTh pE3yJIbTaThl HM3MEPEHHI, OOHAPYKHMBAaTh 3aBHCHUMOCTH MEXIY
(GU3NIECKUMHU BEIMYMHAMH, OOBSICHSITH IOJTYIEHHBIC PE3YJIbTATHI U JICNIaTh BHIBOJIBI,

- c(hOpMUPOBAHHOCTH YMEHUS pelIaTh (GU3NUECKUE 3a/1a9H;

— c(hOpMHUPOBAHHOCTh yYMEHHS NPHUMEHATH IOJyYCHHBbIC 3HAHHUSA IS OOBSACHEHHS YCIOBUH
NpOTeKaHusT (PU3MYECKHX SIBICHUH B TNPHpOJE, MPOPECCHOHANBHON chepe U Js MPUHATHS
MIPAKTUYECKHUX PEIICHUN B IIOBCEAHEBHOM KU3HU;

- c(OpPMUPOBAHHOCTb COOCTBEHHOW MO3UIIMU IO OTHOIICHHIO K (u3nyueckoi uHbopmanuy,
IIOJIy4aeMOM U3 Pa3HbIX HCTOYHUKOB.

O0beM y4eOHOM TUCHUIITIMHBI

Bup yyeOHol padoThI Oovem uacoe
MakcuMmasbHasi yueOHasi HArpy3Ka (Bcero) 145
Oobs13aTesibHAS Ay IMTOPHAs yuyeOHasi HArpy3Ka (BCero) 97
B TOM YHCJIE:
nabopaTtopHble PabOTHI 30
IPAKTUYECKUE 3aHATUS
CamocTosiTesibHasi padoTa odyuyaronierocs (Bcero) 48
B TOM YHUCJIE:
1. PaGora ¢ yueOHOM 1 CTIPaBOYHOM JIUTEPATYPOM 20
2. IIpoekTsl 10
3. BhINIOTHEHWE MHIUBUYaIbHbBIX 3a1aHUN 18

HroroBasi arrectanus B popme audGepeHIupoBaHHOTO 3a4eTa




TemaTuyeckuil JIaH U CoAeprKaAaHUE Y4eOHOM U CHMILTUHBI
«O®U3UKA»

HaumenoBanue pa3aeiioB u
TEM.

Conepxxanue yueOHOro MaTepuaJa, JadoparopHbie padoThl 1 CAMOCTOATEILHASA
pabota o0yuaoummxcs

O0nLéM
4acoB

YpoBennb
OCBOEHUS

1

2

4

BBenenune

Conepxxanue y4eOHOro MaTepuaJa.

1

®uznka — (QyHIaMeHTanbHass Hayka O mpupoje. EcTecTBeHHO-Hay4dHBIH METO
MO3HAHUS, €r0 BO3MOXHOCTU U TPaHUIbl IPUMEHUMOCTU. DKCIEPUMEHT U TEOpUs B
rpoliecce Mo3HaHUs Mpupoabl. MoaenupoBanue (pU3NUECKUX SBJIEHUN U MPOLIECCOB.
Ponp oskcmepuMeHTa W TeopuHM B IpOIECCE MO3HAHUA MNpUPOAbl. Pusndeckas
BenuuuHa. [lorpemnoctu m3MepeHuil gusnyeckux BeanuuH. Dusnyeckue 3aKOHBI.
I'panunel npumeHuMoctu ¢uznyeckux 3akoHOB. [loHsTHe 0 (u3MUeckoil KapTHHE
MHpa.

Pa3nen 1. Mexanuka

24

Conep:xaHue y4e0HOro MmarepuaJa.

16

Tema 1.
Kunemartuka.

Mexannueckoe aBmwxkeHue. Ilepememenue. Ilyrs. Ckopocts. PaBHOMepHOE
NPSMOJIMHEHOE  JABWXKEHHE. YCKOpeHHue. PaBHomepemMeHHOE MpAMOJIMHEIHOE
neuxkeHne. CBoOoaHoe maneHue. J[BwkeHue Tena, OpOIIEHHOTO IMOJA YIJIOM K
ropu30oHTY. PaBHOMEpHOE NBUKEHHE 110 OKPYKHOCTH.

Tema 2.
3akonbl Mexannku HoroToHa

ITepBriit 3axkon Herorona. Cuima. Macca. Wmnynsc. Btopoit 3akoH HeroToHa.
OCHOBHOM 3aKOH KJIacCHYECKOM auHaMuKu. Tpetuid 3akoH HproToHa. 3akoH
BCEeMHpHOTO TsAroTeHHUA. [paBuTarmonHoe mosie. Cumma Tsokectu. Bec. CriocoObl
n3MepeHust macchbl Te. CUilbl B MEXaHUKE.

Tema 3.
3aKOHBI COXpaHEHHUsI B MeXa
HHKE.

3aKoH COXpaHCHHUA HMITYJIbCA. PeakTuBHOE JBMIKEHUE. Pabora cuiael. Pabora
MOTEHIIHUANBHBIX CHUJI. MOIITHOCTb. 3Hepr1/1;1. Kunernueckas

OHEpTUs. IloTenumnanpHas SHEprus. 3akoH COXpaHCHUA MEXaHUYECKOM OHCPTHUHU.
HpI/IMeHeHI/Ie 3aKOHOB COXpAaHCHUA.

JlaboparopHblie padoThI:




N3ydenue nqBUKEHUS TeJla [0 OKPYKHOCTH MO ACMCTBUEM CUJI YIIPYTOCTH U TSKECTH.
HUccnenoBanue NBMKEHUS Tela O JIEUCTBUEM MOCTOSIHHOM CHIIBL.
N3ydeHune 3aKkoHa COXpaHEHUSI MEXAHUYECKOUW SHEPTHH.

CamocrosiTesibHasi padora 8
3aKOH B3aUMOCBSI3M MacChl U SHEPrUU
AtMmocdepnoe nanenue. OnbiT Toppuueniu.
Pa3znean Il. Moaekynasipuas
(¢pu3nka u TepMOIUHAMHUKA 27
Copep:xaHue y4e0HOro marepuaja 18
Tema 1. OCHOBHBIE TIOJIOKEHUSA MOJIEKYJISIPHO-KMHETUYECKOW Teopuu. PasMepel U Macca 4
OCHOBBI MOJIEKYJISIPHO- MoOJIeKyl U artoMoB. bpoyHoBckoe nBumxenue. duddysusa. Cunsl u  sHEprus
KHHeTH4YecKoi Teopuu. Maea | MeXMOJIEKyIIIpHOTO B3auMojeicTBus. CTpoeHne raz000pa3HbIX, JKUIKUX M TBEPJBIX
JbHBIN ras. Ten. CKOpOCTH IBUKEHMS MOJIEKY U X u3Mepenue. MneanbsHeblil ra3. /laBnenue rasa.
OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETHUYECKON TeOpHuu ra3zon. Temmeparypa u ee
U3MEpEHHE. l"azoBbIE 3aKOHBI. AOGCOJTIOTHBIN HYJIb TeMIepaTyphbl.
TepmoanHaMuueckas 1IKana TeMIEpaTypbl. YpaBHEHHE COCTOSIHUS UJCAIbHOTO Ta3a.
MouisipHasi ra3oBasi MOCTOSIHHAS.
Tema 2. OcHoBHbBIE NOHATUSA W OIpenencHUs. BHyTpeHHsAs »Heprus cucreMbl. BHyTpeHHsA 4
OcCHOBBI TEPMOIMHAMHKH. SHeprus ujaeanbHoro rasza. PaGora u Temnora kak (opMbl Iepefadd SHEPIHUU.
TemnoemMkocTb. YaenbHas TEIJIOEMKOCTh. YpaBHEHHE TeruioBoro Oananca. [lepsoe
HA4aJo0 TepMOJMHAMUKU. AauabaTHbId mnpouecc. [IpuHIMI [IEHCTBUS TEIUIOBOM
mammsabl.  KIIJ[  TemmoBoro  agBurarens. Bropoe Hayamo TepMOIMHAMHKH.
Tepmoaunamuueckass IIKajga TemmepaTyp. XOJOAWIbHbIE MAIIUHBL TerIoBbIe
nsurarenu. OXpaHa IpUpoObI.
Tema 3. CpoiicTBa napoB u Hcnapenne m koHjeHcauus. HacblmeHHbI map M ero cpoiicTBa. AOCONIOTHas U 6

JKUIAKOCTE.

OTHOCUTCIIbHAsA  BJIAJKHOCTBH  BO3AyXa. Touxka POCHI. Kumenne. 3aBUCHMOCTH
TEMIICPATYpPbl KHUIICHUA OT JdaBJICHUS. Hepel"peTLIﬁ nap " €ro HCIIOJIb30BAHUC B
TCXHHKCE.




XapakTepucTUKa KUAKOTO COCTOSHUSA BelnecTBa. 1I0BEpXHOCTHBIN CIIOW YKUIKOCTH.
DHeprus NOBEPXHOCTHOIO CJIOsl. SIBJIEHMS Ha TpaHUIIE >KUJKOCTU C TBEP/AbIM TEJIOM.
Kanwmuisspueie sBneHus.

Tema 4. CpolicTBa TBEpBbIX TeJl. XapaKTEpUCTUKAa TBEPAOIO COCTOSHUS BELIECTBA. YIPYrue 4
CBoiicTBa TBepBIX TeJl. CBOWCTBA TBEpAbIX Tei. 3akoH ['yka. MexaHuueckue CBOMCTBA TBEPABIX TeJl.
TermmoBoe pacmmpeHne TBEPABIX TEN U KUJIKOCTEN. [1naBiieHre u KpucTaian3anus.
JlabopaTropHbie padoThl 10
N3y4yenne razoBbIX 3aKOHOB.
N3mepenue yaenpHOM TEMI0EMKOCTH Tell.
N3mepenue BnakHOCTH BO3ayXa.
N3ydyeHnne KanwuIspHbIX SBJICHUM.
W3ydeHue TeninoBoro pacuiMpeHus TBEPIBIX TeJl.
CamocrosiTejibHasi pa6oTa. 9
Kupakue kpucTasibl.
BripammBanue KpucTaiios.
KIIA. I[Mpuauun Kapho.
TemnoBbie aurarenn. OXpaHa MpUpPOIbI.
Paszgen l11. OcHoBEBI 29
JIEKTPOAMHAMHUKH
ConeprxaHue y4eOHOro MaTepuaJa. 19
DIIeKTpUYECKOe MoJyie. DIEKTPUUECKHE 3apsibl. 3aKOH COXPAaHEHHUs 3apsiad. 3aKkoH
Kynona. Dnexkrpuueckoe mnosie. HanpspkeHHOCTh snekTpuyeckoro mnosis. [lpuHiun
cymneprno3uiuu nomueit. Pabota cun sanextpocratuueckoro nouisa. [Torenuuan. Paznoctsb
NOTEHIMAIOB. DKBUIIOTEHIIMAIbHbIE TOBEPXHOCTU. CBSA3b MEX/Y HANPSKEHHOCTHIO U
Tema 1. DiiekTpHYecKoe Pa3HOCTBIO NOTEHIMAIOB 3JEKTPUYECKOTO MOJs. JIMIJIEKTPUKU B 3IEKTPUUYECKOM
noJie. none. Ilonspuszamuss audnexkTpukoB. [IpOBOJHMKM B 3JIEKTPUYECKOM  IIOJIE. 4

KOH,Z[GHC&TOpLI. COC,Z[I/IHCHI/IC KOHACHCATOPOB B 6aTapeIO. 9Hepr1/m 3apsKECHHOTO
KOHACHCATOpA. 3Hepm;1 QJICKTPUYICCKOT'O T10JIA.
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yCHOBI/IH, HCO6XOI[I/IMBIC AJI1 BOBHUKHOBCHUSA U MOAACPIKAHUA DJICKTPUYCCKOI'O TOKA.
Cuia ToKa M IJIOTHOCTH ToKa. 3akoH Oma juist yaactka 1ienu 6e3 3/1C. 3aBucumMocTh
OJICKTPUYCCKOT'O0 COIMPOTHUBJIICHUA OT MarcpHaia, MJIMHBI W IJIOMIAAXW MONCPEYHOIO
CCUCHUS ITPOBOJHHUKA. 3aBUCUMOCTEH SJICKTPUYCCKOTO COIPOTUBJICHHA ITPOBOJHUKOB

TeMma 2. OT TeMIepaTypbl. DJIEKTPOABIKYIIAs CHJIa UCTOYHMKA ToKa. 3akoH Oma Jj1si TIOJTHOM 8
3aKOHDBLI MOCTOSIHHOI'O TOKA I CIIN. COGZ[I/IHGHI/IC IMPOBOAHUKOB. COGI[I/IHGHI/IG NCTOYHUKOB 3JIeKTpI/IIIeCKOI71 OHECPruu
B Oatapero. 3akon JDxoyms—IJlenna. PaboTta m MOIIHOCTH 3JIEKTPUUYECKOTO TOKA.
TemnmoBoe IeiicTBHE TOKA.
Tema 3. DJIEKTPUYECKHUI TOK B MOJYITPOBOJHUKAX. CoOcTBeHHast MPOBOJIUMOCTD 2
DJIeKTPUYECKHUI TOK B MOJIy | IOJIYIPOBOJAHUKOB. [lomynpoBofHUKOBBIE TPHOOPHI.
NMPOBOHUKAX.
MaruauTHO€e nosie. BeKTop MHAYKIIMM MAarHUTHOTO MoJjsl. JleicTBUEe MarHUTHOTO MOJIS 5
Ha TPSMOJIMHEWHBIM MPOBOJHHUK C TOKOM. 3akoH Awmriepa. BzaumopaencTBue TOKOB.
MarauTtHbiii ToTOK. PaboTa mo mepeMenieHrio MpoBOJHHUKA C TOKOM B MarHUTHOM
Tema 4. MarauTHoe mo.Jie. . o
noJie. JleiicTBMe MarHUTHOTO TOJs Ha ABwKymukca 3apsaa. Cuia  Jlopenna.
DJIeKTPOMAarHUTHAasI 0 v
NpeaeeHre YASIbHOIO 3apsaia. Y CKOPUTENH 3apSAKECHHBIX YaCTHII.
VLY KISt DJIeKTpOMarHuTHas WHAYKIUSA. BuxpeBoe snektpudeckoe moJsie. CaMOMHAYKIUA.
DHeprusi MarHuTHOTO TOJISL.
JlabopaTopHbie padoThl 6
N3yuenune 3akona Oma 1j1g y4acTka 1eIu.
N3mepenne D/1C 1 BHYTpEHHETO CONPOTUBIIEHUSI UCTOUHHUKA TOKA.
N3yuyeHue siBneHUs 3J€KTPOMArHUTHOM MHIYKIUY.
CamocrosiTesibHas padora. 10
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[Tse303nexTpuueckuii 3pdext. [IpoBOTHUKHU B FIEKTPHUECKOM IIOJIE.

[IpoBoaHMKY 1 oaynpoBOAHUKU. KOHIEHCATOPhI U UX IPUMEHEHHE.

TennoBoe nencTBre TOKA. TepMOIIEKTPUIECKUE SBIICHHUS.

KonrakTHas pa3HOCTh NOTEHIMAIOB. [[puMeHeHne 3IIEKTPOIn3a B TEXHUKE.
OnexkrpoHHo-nmydeBass  TpyOka. IlomympoBomnukoBbsle  mpuOopsl.  OTKpBITHE
JJIEKTPOMArHeTU3Ma.

Paznen V. Kosiebanus u 18
BOJIHBI
Conep:xxanue yueOHOro MarepuaJa. 12 1,2
KonebarenbHoe neuxkenue. CBoOojHBIE MexaHMueckue KosieGanus. IIpeBpaieHue
Tema 1. SHEPrUU TpU KoJiebaTeaTbHOM JBIKCHUH. CBOOOJHBIC 3aTyXalON[Ue MEXaHHYCCKUE
Mexannyeckue Kojiedanus. | KoyieOanus. BeIHyX/IeHHbIE MEXaHMYECKHE KOJICOaHUsI. 4
[Tonepeunsie U MPOJOJIbHBIE BOJHBI. XaPAKTEPUCTUKHU 2
Tema 2. YIpyrue BOJIHbL. BOJIHBI. YpaBHEHHE IUIOCKON Oerymie BosHbL. MHTepdepennus BonH. [loHstue o
JU(PaKIUK BOJIH. 3BYKOBBIE BOJIHBIL. YJIBTPa3BYK U €ro IpUMEHEHHE.
DneKTpoMarHuTHeIe KojieOanusa.  CBOOOJHBIE  DIIGKTPOMArHUTHBIE  KOJICOAHUSI. 6

Tema 3.
DJIEKTPOMATHUTHBIE KoJ1eda
HHS ¥ BOJIHBI .

[IpeBpaienue sHepruu B KojebdaTeaIbHOM KOHTYpe. 3aTyXarouiue 31eKTPOMarHuTHbIE
koneOanusi.  ['eHeparop  He3aTyXalIIUX  AJIEKTPOMArHUTHBIX  KOJeOaHUIl.
Beinyxnennsle  anekTpuueckue  kKojeOanus. [lepemeHHblii  Tok.  I'eHeparop
IIEPEMEHHOTO TOKAa. EMKOCTHOE M MHAYKTUBHOE CONPOTHUBIIEHUS NEPEMEHHOTO TOKA.
3akoH Oma 11 SJIEKTPUYECKOM MLenu IepeMeHHOoro Toka. PabGoTa M MOIIHOCTb
nepeMeHHoro Toka. ['eHepatopsl Toka. TpanchopmaTopsl. TOKM BBICOKON YacCTOTHI
[Tonyyenue, nepenaya U pacupeneiaeHue 3JIEKTPOIHEPIrun. DJIEKTPOMArHUTHOE T0JIe
Kak 0coObIi B MaTepuu. DJIEKTpOMarHuTHbIe BoJIHbI. Bubpatop I'epria. OTKpBITHII
KosiebarenbHbli  KoHTYp. M3o0perenne paano A.C. IlonoBeim. [lonstue o
pannocsssu. [IpuMeHeHne 2IeKTpOMarHuTHBIX BOJIH.
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JlabopaTropHblie padoThl 4
N3ydenue 3aBUCHUMOCTH IepUoAa KoJieOaHUI HUTSHOTO (MU MPYKMHHOI0) MasgTHHUKA
OT JUIMHBI HUTU (WJIK MaccChl Ipy3a).
WHyKTUBHBIE 1 €MKOCTHOE COITPOTUBIIEHUS B LIENIM IEPEMEHHOTO TOKa
CamocrosiTesibHas padoTa. 6
["apMmonmnueckue koaedbaHus. SIBeHue pe3oHaHca.
Pa3znea V. OnTuka 12
Conep:xanue yueOHOro MaTepuaJa. 8
Tema 1. Tipupoja ceera. [Ipupona ceera. CKOpPOCTh pacHpOCTpPaHEHHUS CBETA. 3aKOHBI OTPAKEHHS U
npenomiieHus ceera. IlonmHoe otpaxkenuwe. JImn3pl. ['11a3 kak onTuyeckas cucTeMa. 4
OnTuyeckue npuodopsbI.
BonnoBrbie cBoiicTBa cBeTa. MHTepdepenus cBeta. KorepeHTHOCTh CBETOBBIX JTyUeH.
WNnrtepdepennus B ToHkux 1ieHkax. [lomocer paBHoit Tonmuubl. Konbsna HeroToHa.
Wcnonb3oBanue unTepdepeHn B Hayke U TexHuke. Judpakuus ceera. Judpaxmus
Ha IIeJU B MapauleNbHbIX tydax. [(udpakuronnas pemerka. [lorstue o rojgorpadun. 4
[Tongpuzanus nonepeunsix BoyH. [lonsipuzanusa cBera. [[BoitHOE mydenpenoMIICHHE.
[Tonspouner. Jucnepcusa cera. Buawl cnexktpoB. Cnektpbl ucimyckaHusa. CHEKTPBI
Tema 2. . norjoueHus. YnprpaduoieToBoe U nHppakpacHoe u3iydyeHusi. PeHTreHoBCcKue JIy4u.
BouiHoBbIE CBOICTBA CBETA. | [ TIPHPOZIA U CBOHCTBA.
JlabopaTopHbie padoThl 4
N3mepenue nokaszaTens IpeIoMIICHUS CTEKIIA.
N3yuenne nunrepdepeHuu u nudpakiiuu cBeTa.
CamocrosiTesibHas padora. 4
JlaBnenue cBera. Xumuueckoe aercTBre cBeTa. ['1a3 kak ontuyeckas cucreMa.
Paszgen VI. DieMeHThI 18
KBAHTOBOM (QU3UKHU
Coaepikanue y4eOHOro MaTepuaJa. 12
KBanrtoBas ontuka.  KBantoBas  rumore3a  [lmanka.  ®otoHbl.  BHemnHuit
Tema 1. KpanroBas onTuKa. | 4orosnexrpuueckuii sgdext. Bryrpernnii potosddexr. THIBI OTOIEMEHTOB. 4
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Pa3BuTHre B3ris10B Ha CTPOEHUE BEUIECTBA.

3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Bojopoja. fAnepHas moxaenb atoma. OmBITHI 4
Tema 2. ®u3uka aToma.
3.Pezepdopna. Moaens atoma Bogopoaa nmo H.bopy. KBanToBEIE reHEpaTOpHI.
EcrecTBeHHass pajMoOakTUBHOCTB. 3aKOH paauoakTUBHOrO pacmana. CrocoObl
HAOJIOJICHHS ¥ PETHCTPAINH 3apsHKESHHBIX YacTull. Dpdext BaBunora — UepeHkosa.
Crtpoenue atomHoro sipa. JledekT Macchl, JHEPTHUsl CBSI3U U YCTOWYMBOCTh ATOMHBIX
T 3 saep. Anepusie peakiuu. ckyccTBeHHas! paJlOaKTUBHOCTD. JleieHrne TSHKENbIX sep. 4
Mma 3. .
q)e a lennas spgepHas peakuus. Ymopapisemas IenHas peakuus. SOepHbId peakTop.
H3HKA aTOMHOTO s1pa. [Tony4yenue paaroakTUBHBIX M30TOTIOB W MX NMpPUMEHEHHE. buosorudeckoe aeicTeue
PaIMOAKTUBHBIX U3TydeHUN. DIIEMEHTAPHBIC YaCTHUIIHI.
CamocrosiTejibHasi pa6oTa. 6 3
TepmosnepHas peakuusi. ATOMHasi 3HEprusi M €€ HCIoJib3oBaHue. buosornyeckoe
JIEWCTBUE PAIMOAKTUBHBIX U3ITYUCHUN.
Pazgen VII. DBomonns 14
BcesenHoi.
Copepxanue yueOHOro MarepuaJa. 9 1,2
Tema 1 Crpoenue u pazputue Beenennoit. Hama 3Be3nHas cucrema — [anaktuka. [pyrue
Mma 1. .
ranaktuku. beckoneunocts Bceenennoii. Ilonsatue o xocmosoruu. Pacmmpsromascs 4
Crpoenue u passutue Beeie . N
oi Bcenennas. Moaenb ropsiueit Becenennoit. CtpoeHue v mpoucxoxaeHue ['anakTuk.
HHOM.
Oouronys 3Be31. I unoresa npoucxoxaeHus ConHeunon cucreMbl.  TepMmosiaepHbIi
Tema 2. JBoaronus 3Be3]I. N
cuntes. [Ipobnema TepmosiaepHoit sHepreTuku. JHeprus ColHIA U 3Be3/. DBOJIIONUS 5
I'nnore3a npoucxoxaeHus N
N 3Be31. [Ipoucxoxnenne CoJIHEUHON CUCTEMBI.
CostHe4YHOM CHCTEeMBI.
CamocrosiTesbHast padora. 5 1
KocMmonorus — nayka o BeeneHHOM.
Hosgeiimre noctuxenus B 001acT GU3UKU U aCTPOHOMUHU.
BCero 145
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XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEFHOU JEATEJIbHOCTH

CTYJEHTOB

ConepixaHue 00y4eHus

XapaKkTepHCTHKA OCHOBHBIX BH/I0B 1eSITETbHOCTH CTYA€HTOB
(Ha ypoBHe y4eOHBIX JeiicTBHIi)

BBenenne

YMeHUs TIOCTAHOBKY IeNeil AesTeNbHOCTH, INIAHUPOBAaHHS COOCTBEHHOM AEATENBHOCTH JUIS JOCTIDKCHHS
[IOCTABJIECHHBIX lienell, MpeABUACHHS BO3MOXHBIX pPE3YAbTaTOB ATUX JACHCTBUI, OpraHu3anuu
CaMOKOHTPOJISI U OLIEHKH IIOJYYEHHBIX PE3yIbTaTOB.

Pa3BuTHe CIIOCOOHOCTH SICHO U TOYHO HU3JIaraThb CBOU MbICIH, JIOTUYECKM OOOCHOBBIBATbH CBOIO TOUYKY
3peHHMs, BOCHPHHIMATh M aHAJIW3UPOBATh MHEHHSI COOCCEIHUKOB, IIPU3HABAs IIPABO JPYTOTO YeIOBEeKa Ha
HMHOE MHEHHE.

IIpousBenenne n3MepeHus: GU3NUECKUX BETMUMH U OLEHKA TPaHUILbl IOTPEIHOCTEN U3MEPEHUI.
Ipencrasienne rpaHUIIBI MOTPEITHOCTEH H3MEPEHUI TIPH MTOCTPOCHUH IPauKOB.

YMeHUe BBICKa3bIBATh TMIIOTE3bI 11 00bACHEHHS HAOII0AaeMBbIX SIBICHU.

YMeHue npeaaratb MOJEIH SIBICHUH.

VYka3aHue rpaHull IPUMEHUMOCTU (PU3NUECKUX 3aKOHOB.

W3noxeHue 0CHOBHBIX NMOJOKEHUH COBPEMEHHON HayqHOM KapTHHBI MUPA.

IlpuBeneHne TPUMEPOB BIMSHUS OTKPHITHI B (HM3MKE Ha MPOrpecc B TEXHUKE M TEXHOJOTHU
IIPOU3BOJICTBA.

Hcnonb3oBanue ViHTepHETa IS TOMCKa HHGOPMALUH.

1. MEXAHUKA

Kunemarnka

IIpencraBieHne MEXaHUYECKOTO JBMKEHHS TeElNa YPABHEHHSMH 3aBHCUMOCTH KOODIMHAT W MPOEKIHUEH
CKOPOCTH OT BpeMeHHU. [IpeicTaBieHHE MEXaHMYECKOrO JIBIKEHHUS Tella TpaduKaMu 3aBHCUMOCTU
KOOPJMHAT U MPOEKIMEeH CKOPOCTH OT BPEMEHH.

Omnpenenenyre KOOpAWHAT NPOWAEHHOrO MyTH, CKOPOCTU M YCKOPEHHMS Teja II0 rpadukam 3aBUCHMOCTH
KOOpAMHAT ¥ MPOEKLUH CKOPOCTH OT BpeMeHu. OnpeneneHue KOOpIUHAT MPOHIEHHOT0 IIyTH, CKOPOCTH U
YCKOPEHUsI Tefa M0 YPaBHEHHSM 3aBHCHMOCTH KOOPAMHAT U MPOEKIMI CKOPOCTH OT BPEMEHHU.
[IpoBeneHue CpaBHUTENBFHOTO AHATIHM3a PABHOMEPHOTO U PaBHOIIEPEMEHHOTO IBH)KEHHH.

Yka3aHue UCIIOIb30BaHUs OCTYNATEIBHOIO U BPAILATENbHOTO ABWKEHUH B TEXHUKE.

[Ipuobperenue omnbiTa pabOTHI B IPYIIIE € BHITOTHEHHEM PA3IUYHbBIX COLUATIBHBIX POJICH.

Pa3paboTka BO3MOXKHOW CHUCTEMBI JICHCTBUI W KOHCTPYKLIMH I KCIIEPUMEHTAILHOTO ONpEACICHUS
KUHEMaTUYeCKHUX BEJINYHUH.

[pencraBnenue nHGOpMANUH O BUAAX IBIKCHUS B BUJIE TaOIHIBL.

3aKoHBI
coxpaHeHHsl B
MeXaHHKe

[IpuMmeHeHne 3aKOHa COXPAHEHHs HMITYIbCA IS BBIYMCICHHS HM3MEHEHHH CKOpOCTeH Ten Ipu HX
B3aUMOJICHCTBUSX.

W3mepenne paboThl CHJI M W3MEHEHHWE KHHETHYECKOM SHepruu Teia. BeluncieHue paboTbl cuil U
M3MEHEHUS] KHHETUYECKOM YHEPIHUH Tena.

Brluncnenre MOTEHIMANBHOM SHEPrUM Tel B IpaBUTAnMOHHOM mone. OmpezneneHue MOTEHIMATbHON
9HEPIHHU YIpYro aeh OpMHUPOBAHHOTO Tejla IO U3BECTHOMU JieopManuy M dKECTKOCTH Tena.

IIpumenenne 3akoHa COXpPAHEHHS MEXaHWYECKOW PHEPTUM MPH pacueTax pPe3ylbTaTOB B3aWMOJCHCTBHUIA
TeJI TPaBUTAIMOHHBIMU CHJIAMH M CHJIAMH YIIPYTOCTH.

VYka3aHue rpaHull IPUMEHAMOCTH 3aKOHOB MEXaHUKH.

VYka3aHue y4eOHBIX AUCLMIUTIH, IPU H3YIE€HHH KOTOPBIX UCTIONB3YIOTCS 3aKOHBI COXPAHEHHSL.




lpoaorkeHne TabanLbl

ConepixaHue 00y4eHUs

XapaKkTepHCTHKA OCHOBHBIX BH/I0B IeSITEIbHOCTH CTYA€HTOB
(Ha ypoBHe y4eOHBIX JeiicTBHIi)

2

.

OCHOBBI MOJIEKYJIIPHON ®U3UKHU U TEPMOJIMHAMUKHA

OCHOBBI MOJIEKYJISIPHOM
KHHETHYeCKOi TeopuH.
HneansHblii ra3

BeinosHeHHE SKCIEPUMEHTOB, CIYXKAIIMX JUTI 00OCHOBAaHHS MOJICKYJISIPHO-KHHETHUECKOH TEOPHU
(MKT).

Pemenne 3amad ¢ nmpUMEHEHHEM OCHOBHOI'O YPAaBHEHHS MOJIEKYJISPHO-KUHETHUECKOW TEOpuH
ra3os.

OmpenerneHne mapaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSHUM HA OCHOBaHHMH YpaBHEHUS
COCTOSIHUSI UJ1€aJIbHOTO Ta3a.

OnpeneneHrie mapaMeTpoB BellecTBA B Tra3000pa3HOM COCTOSHMHM M MPOMCXOISIINX
nporieccoB 1o rpadukam 3apucumoctu p (T), V (T), p (V).

OkcnepumenTanbHoe uccaenosanue 3asucumoctu p (T), V (T), p (V). IlpencraBnenue B Bune
rpauKOB H30XOPHOr0, U300apHOI0 U U30TEPMHUYECKOTO MPOLIECCOB.

Brruncnenne cpenHeldl KUHETUUECKOW SHEPIMM TEIUIOBOTO JBMXKEHHSI MOJIEKYN 10 H3BECTHOU
TeMIIEpaType BEILECTBA.

BrickaspiBanue rumore3 s OObsiCHEHMs HAaONIONAaeMbIX SIBIICHMH. YKa3aHWE TpaHMUIL
MIPUMEHUMOCTH MOJIENIN «HJI€aNbHbIN ra3» 1 3akoHoB MKT

OcCHOBBI TEPMOJIHHAMUKHA

VI3MepeHHe KONWYECTBa TEIUIOTHI B Ipolleccax Teruionepenadyr. PacdyeT KoNudYecTBa TEIUIOTHI,
HEeo0XOJMMOT0 AJIsl OCYILECTBICHUS 33JaHHOr0 Mpolecca ¢ Temonepenayeil. Pacuer usMenenus
BHYTPEHHEH SHEpruM Tel, paboThl M TEPEAaHHOrO KOJMUYECTBA TEIUIOTHI C HCIOIb30BAHUEM
MIEPBOr0 3aKOHA TEPMOTUHAMHUKH.

Pacuer pabotsbl, coBepIIeHHOM Ta30M, 10 TpaduKy 3aBucuMocTH p (V).

Brruncnenne paGoThl ras3a, COBEPILIEHHOW NPH M3MEHEHHM COCTOSHMS 110 3aMKHYTOMY IMKIY.
Boruucnenne KIIJ| npu coBepiieHnu ra3zoM paboThl B MpOIECCaX W3MEHEHHS COCTOSHUS IO
3aMKHYTOMY LuK1y. OObsICHEHUEe NMPUHIMIIOB JEWCTBUS TEIUIOBBIX MAIIMH. JIeMOHCTpaIys poiu
(U3MKM B CO3JaHUM U COBEPIIEHCTBOBAHUH TEILIOBBIX JIBUraTeneil.

W3znoxeHue cyTu 3KOJIOIMYECKUX HpoOiieM, O0YCIOBIEHHBIX PabOTOH TEIUIOBBIX ABUTaTeNed M
HpeIUIoKEeHNE IIYTH UX PELICHHS.

YkazaHye rpaHull IPUMEHIMOCTH 3aKOHOB TEPMOJMHAMUKY. Y MEHHE BECTH AUAJIOT, BBICIYIINBATh
MHEHHE OIIIOHEHTAa, YJacTBOBAaTh B AUCKYCCHH, OTKPBHITO BBIpaKaTh M OTCTAaHBATh CBOIO TOUKY
3peHusL.

Vka3aHue y4eOHBIX AWCLUUIUIMH, HPH H3YYEHHHM KOTOPBIX HCIONB3YIOT Y4eOHbBI Marepuai
«OCHOBBI TEPMOJJMHAMKHY

CaoiicTBa napos,
JKHJIKOCTEii, TBEPAbIX TeJl

M3mepenue BnaxHOCTH BO31yXa.

Pacuer xonmyecTBa TEIUIOTHI, HEOOXOAMMOIO ISl OCYLIECTBIICHHS TIPOIlecca Mepexoaa BElecTBa
13 OIHOTO arperaTHOrO COCTOSIHUS B IPYTOE.

OKCIIEpUMEHTAIbHOE HCCIIEJOBAaHNE TEIUIOBBIX CBOWCTB BemlecTBa. llpuBeneHune mpumepoB
KalWULIPHBIX SBICHUH B OBITY, IPUPOJE, TEXHHKE.

HccnenoBanue MEXaHWYECKWX CBOKMCTB TBEpIbIX Tell. [IpuMeHeHHe (U3WYECKUX TOHATHH H
3aKOHOB B y4eOHOM MaTepualie mpodeccnoHATBHOTO XapakTepa.

Ucnonb3oBanne HMurepHeTra Mg mnoucka wuHpOpMAnIMM O pa3paboTKax H  NPUMEHEHHIX
COBPEMEHHBIX TBEPABIX U aMOP(HBIX MaTEpPHAIOB

3. 9JIEKTPOJMHAMMUKA

3J’IeKTpOCTaTl/lKa

Berancienne Cri B3aMMOACHCTBHUS TOUEUHBIX MEKTPHIECKUX 3aPSII0B.

BeruncieHne HAaOpsDKEHHOCTH  OJIEKTPUYECKOrO MONS  OJHOTO M HECKONBKHX —TOUYEYHBIX
JNEKTPUUYECKHUX 3apAHoB. BrIUncIeHne MOoTeHnHama MEKTPUIECKOro MO OJHOTO M HECKONBKUX
TOUEUHBIX AIEKTPHUIECKHX 3apsAn0B. M3MepeHne pa3sHOCTH MOTEHINATIOB.

W3mepeHue 3Hepruy 3JIeKTPUYECKOrO MO 3apsSKEHHOIO KOHAEHCATOoPa.

Brrancienne SHepruu >IEKTPHIECKOTO IO 3apshKEHHOTO KOHZIEHcaTopa. Pa3zpaborTka mmaHa u
BO3MOKHOM CXEMBI I€HCTBUI SKCIEPUMEHTAIBHOIO ONPEIEIECHUs 3IEKTPOEMKOCTH KOHIEHCAaTopa
1 IUBIEKTPHIECKON IIPOHNIIAEMOCTH BEIECTBA.

IpoBeneHre cPaBHUTEIBPHOIO aHAIN3A IPABUTAIIMOHHOTO M 3IEKTPOCTATHIECKOTO OJeH.
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ITocTosIHHBIN TOK

VI3sMepeHne MOIHOCTH 3JIeKTprdecKoro Toka. M3meperne 3/]C u BHyTpeHHEr0
COTIPOTHUBIICHHS HCTOYHIKA TOKA.

BrInonHeHne pacyeToB CIIIBI TOKA U HAIIPSDKEHUH Ha YIacTKaX 3JIeKTPHIECKUX
nerneid. OOBSCHEHUE HA IIPUMEPEe SIIEKTPHIECKOI [EIH C ABYMs HCTOYHHKaMHU
toka (3/1C), B KakoM CiIydae MCTOUYHHK ICKTPUISCKON SHEPIHU paboTaeT B
pexXHMe reHepaTopa, a B KAKOM — B PEKHME OTPEOUTEIS.

OrmpenenieHre TeMIIEpaTypbl HUTH HaKaJIMBaHUA. [3MepeHne 3JIeKTPHYECKOro
3apsizia 3J1eKTPOHa.

CHsTHE BOJBTAMIIEPHOH XapaKTePUCTUKH O/,

IpoBeneHre cpaBHATEIBLHOIO aHAIN3a MOIYIIPOBOIHUKOBBIX THOJIOB U
TPHOJIOB.

Vcnone3oBarue MHTEpHETA JUTA MTOVMCKa HH(OPMAIINH O MEPCHEKTHBAX
Pa3BHTHS MOIYIPOBOIHUKOBON TEXHUKH. ¥ CTAHOBKA MPHYHHHO-
CJIE/ICTBEHHBIX CBA3EH

MarHuTHbIe SIBJICHUS

M3mMepenne UHIYKIIMA MarHUTHOTO TOJIs. Beruncnenue cuit, 1eHCTBYIOIUX HA
TIPOBOJHHK C TOKOM B MarHUTHOM TIOJIE.

Brruncnenvie cui, JeMCTBYIONIUX Ha SJEKTPUUYECKUH 3apsil, ABMKYLLUICS B
MarHUTHOM TIOJIE.

HccnenoBanue sBIEeHUN 3JIEKTPOMArHUTHON WHAYKIIMH, CAMOMHTYKITUH.
Beruncnenne s3Hepruy MarHUTHOTO TIOJISL.

OOBbsicCHEHHE MPUHIIMIIA TSHCTBUS SIIEKTPOBUTATEIIS.

OO®bsiCHEHHE MPUHIIMIIA ISHCTBUS TeHepaTopa IEKTPUUECKOr0 TOKA U
AIIEKTPOU3MEPHUTENBHBIX NPHOOpoB. OOBsICHEHHE PUHIINTIA IEHCTBUS Macc-
criekTporpada, yckopureneil 3apspkeHHbIX yacTHL. OObsICHEHUE Pou
MAarHuTHOTO IOJIs1 3eMIIU B KHM3HU PACTEHHH, )KUBOTHBIX, YeJIOBEKa.
IIpuBenenue npuMepoB NPaKTUYECKOrO MPUMEHEHU S U3YUECHHBIX ABIICHUI,
3aKOHOB, IPUOOPOB, YCTPOHUCTB.

IIpoBeneHne cpaBHUTENBHOIO aHAJIN3a CBOIMCTB 3JIEKTPOCTATUYECKOTO,
MarHUTHOTO ¥ BUXPEBOI0 3JIEKTPUUECKUX TONEH.

OOBbsicHEHHE Ha IPUMEPE MATHUTHBIX SIBJICHUH, ToYeMy (PU3HKY MOXKHO
paccMaTpuBaTh KaK METaUCLUILINHY.

4. KOJIEBAHHUA U BOJIHBI

MexaHHYecKHe KOJIeOaHust

VccnenoBaHue 3aBUCHMOCTH TIEPHO/a KOIeOaHN MaTEMAaTHISCKOTrO MasITHHKA
OT €ro JUIMHBI, MAaCChl U aMILTUTY/bI Koebanuii. MccrenoBanue 3aBUCHMOCTH
neproza KoneGaHui rpy3a Ha IPY)KHHE OT €ro MacChl M )KECTKOCTH IPY)KHHBL.
BeruncieHne neproaa KojeoaHuii MaTeMaTHYeCKOr0 MasiTHUKA 1O U3BECTHOMY
3HAYCHHIO €T JUIHHBL. BhIyncieHune neproaa KoinedaHuii rpys3a Ha mpyXuHe 1o
H3BECTHBIM 3HAYCHHUSIM €r'0 MAacChl ¥ )KECTKOCTH P YKUHBL.

BbipaboTKa HaBBIKOB BOCIIPHHUMATb, aHAJH3UPOBATH, IIepepabdaThIBaTh U
[PEIBSBIATH HHOOPMALUIO B COOTBETCTBHH C TOCTABICHHBIMH 33/1a49aMH.
[puBeneHHe IPUMEPOB aBTOKOJICOATEIBHBIX MEXaHUYECKUX CHCTEM.
ITpoBeneHue Knaccudukanuu KoineoaHni

Ynpyrue BoJHbI

W3mMepenue AMHBI 3BYKOBOW BOJIHBI 10 Pe3yibTaTaM HaOIk0IeHUH
HTEpEPEHINN 3BYKOBBIX BOJIH.

Habnronenue u o0bsicHeHUE BICHNI HHTEp(EpEHIMU U JU(paKiium
MEXaHHUYECKHX BOJH.

[pencraBnenue odnacreil MpUMEHEHUS YIbTPa3ByKa U MEPCIIEKTUBEI €ro
WCTIONIB30BAHMS B PA3IMYHBIX 00JIACTIX HaYKU, TEXHUKH, B MEULIUHE.
W3noxeHue CyTH 3KOIOTHIECKUX MPOoOIeM, CBI3aHHBIX C BO3ACHCTBIEM
3BYKOBBIX BOJH Ha OpPT'aHU3M YeIOBEKa
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DJIEKTPOMATHUTHBIE
KoJie0aHus

HabmroieHue ocIpiorpaMM rapMOHHYECKHX KOJICOaHHH CHITBI TOKA B IISTIH.
VI3MepeHue 3IeKTPOeMKOCTH KOHIeHcaTopa. M3MepeHre HHTyKTHBHOCTb
KaTYIIKH.

HccnenoBaHue SBIEHHS HJIEKTPUUSCKOr0 PE30HAHCA B IIOCTIEI0BATEIIBHOM IIETIH.
IpoBeneHre aHATOrHN MEX Ty QU3MYESCKUMH BETHINHAMHY,
XapaKTepU3YIOIIAMA MEXaHHYECKYIO U JJICKTPOMAarHUTHYIO KoJeOaTenbHbIe
CHCTEMBI.

Pacyer 3HaYeHNH CHITBI TOKA M HANIPSHKEHMS HA DJIEMEHTAaX [IENH IIEPEMEHHOTO
TOKa.

Hccnenosanue npuHnuna aeiicrsust Tpancdopmaropa. Mecnenoanue
TIPUHIIAIIA IeHCTBYS TeHepaTopa IepeMeHHOro TOKa.

Vcnons3oBanue MHTEpHETA [UTS TOMCKa HH(OPMAIUK O COBPEMEHHBIX
cr1oco0ax mepefaun NeKTPOSHEPT UK

SHCKTPOMaFHHTHBIe BOJIHBI

OcymiecTBieHHEe paJuonepead u paguonpuemMa. MccienoBanme cBOWCTB
AJIEKTPOMATHUTHBIX BOJIH C TOMOIIBI0 MOOHIBHOTO Tee(oHa.

Pa3BuTHE ICHHOCTHOT'O OTHOIICHHS K M3Y4aeMbIM Ha YPOKaxX (QU3UKH 00BEKTaM
W OCBaMBaeMbIM BHJIaM JiesiTeNbHOCTH. OOBSCHEHUE MTPUHIUITHAIBHOTO
PpaziIuuus IPUPOABI YIIPYTUX U 3JIEKTPOMArHUTHBIX BOJH. M310xeHune cyTi
9KOJIOTHYECKHX MPOOJIEM, CBSA3aHHBIX C AJIEKTPOMATHUTHBIMHU KOJICOaHUAMU U
BOJIHAMU.

OO0BsiCHEHHE POJIN SJICKTPOMArHUTHBIX BOJH B COBPEMEHHBIX MCCIIEIOBAHUSX
Bcenennoi

5. OIITUKA

IIpupona cBera

IIpuMeHeHUE HA IPAKTHKE 3aKOHOB OTPAYKCHUS U MPEITOMJICHUS CBETa MPH
pelleHny 3aay.

Omnpenenenye CeKTPaJIbHBIX IPAHKI] YYBCTBUTEIBHOCTH Y€JI0BEYECKOrO Ii1a3a.
YMeHue cTpouTh H300paKeHus PEIMETOB, JaBaCMBbIC JINH3AMH.

Pacuer paccTosiHUS OT JIMH3BI 10 U300paKEHHUS MPEIMETA.

Pacuer onTH4yecKkoM CUIIbI JIMH3BI.

M3mepenue (OKyCHOrO pacCTOSIHUS JTUH3BI.

HWcnpiTanue Moaeneit MUKpPOCKOIA U TeNeCKona

BosHoBbIe cBoOiicTBa cBeTa

HaGmnionenue siBnenust HTEpGEPeHLNN 3JEKTPOMarHUTHBIX BOJIH.
HaGmionenue sisinenust Aupakiy 3J1€KTPOMarHUTHBIX BOJH.

HabGmionenne siBieHus NONSAPHU3aLHY 3JI€KTPOMarHUTHBIX BOMH. Vi3mepeHue
JUTUHBI CBETOBOM BOJIHBI 110 PE3yIbTaTaM HAOIIOICHUS SIBICHUS
unTepdepennuu. Habnronenue sienenus nudpakiuu ceera. HabnroneHue
SIBTICHUSI IOJISIPU3AIAN U IUCTIEpCHH cBeTa. [IOMCK pa3inyuuii M CXOACTBA
MEXAY AM(PPAKIOHHBIM U TUCIIEPCHOHHBIM CIIEKTPAMH.

[puBenenue npuMepoB MOSBICHUS B IPUPOJE U UCTIONB30BAHUS B TEXHHUKE
SIBTICHUH HHTepepeHInH, TMbPaKIHy, TOTIPU3ALHIN 1 AUCTIEPCHH CBETA.
[epeuncnenne METOIOB MO3HAHUS, KOTOPbIE HCIIOIB30BAHBI TIPH U3yYCHUN
YKa3aHHBIX SIBJICHAN

6. 9JIEMEHTBI KBAHTOBOW ®U3UKHA

KBanToBasi onTuka

Habnronenue ¢poroanekrpuueckoro addekra. O6bscHeHne 3akoHoB CTONETORA
Ha OCHOBE KBaHTOBBIX IIPE[CTABIICHHI.

Pacuer MakcuMallbHOM KUHETUYECKOH 3HEPTUU HIIEKTPOHOB IIPH
¢otoanextpuueckoM dddexre.

Ompenenenre pabOTHI BEIXOA IEKTPOHA 0 TPahUKy 3aBHCHMOCTH
MAaKCHMAaJIbHOI KMHETHUECKOH SHEPTHH ()OTOIEKTPOHOB OT YaCTOTHI CBETA.
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V3mepenue pabOTHI BEIXO/A JIEKTPOHA.
INepeuncienne TprOOPOB YCTAHOBKY, B KOTOPBIX IIPHMEHSETCS
0e3MHEePIIOHHOCTE (hoTO3(hheKTa.
OOBsCHEHHE KOPITYCKYIIPHO-BOIHOBOTO Jyajl3Ma CBOUCTB (JOTOHOB.
OOBsCHEHNE POIN KBAHTOBOH ONTHKH B Pa3BUTHH COBPEMEHHOH (PH3UKH

du3nka aroma Habnronenue nuHeHyaThIX CIEKTPOB.

Pacuer 4acTOTBI ¥ IIIMHBI BOJIHBI HCIIYCKAEMOI'O CBETA MPH NEPEXO/IE aTOMA
BOJIOPOJIa U3 OJTHOTO CTAIOHAPHOTO COCTOSHMA B Apyroe. OObsicHeHHe
TIPOUCXOXKICHUS JIMHENYATOr 0 CIIEKTpa aToMa BOJOpPOJa U pa3Inydus
JIMHENYATBIX CIIEKTPOB Pa3INYHbIX I'a30B.

HccnenoBanne MTMHENYATOro CIEKTpA.

Hccnenoanue npuHIUna paboThI JIIOMUHECHIEHTHOW JIAMITBI.
Habnronenue u o0bsicHeHHe MpUHITUIA AeHCcTBUS J1azepa. [IpuBeneHue
TIPUMEPOB HCITOJIB30BAHNS JIa3€pa B COBPEMEHHOI HayKe U TEXHUKE.
Hcnonb3oBanne MHTepHETa U151 MOMCKA HH(OPMAIIUK O TIEPCIICKTUBAX
TIPUMEHEHUS J1a3epa

®u3nKa aTOMHOIO SIApa HaGnionenue Tpekos anbha-uacTull B kKamepe BuibcoHa.

PerucrpupoBanue s1epHbIX U3y4€HHUI ¢ IOMOIIBIO cueTdnKa I eifrepa.
Pacuer sHepruu cBsi3u aTOMHBIX sII€EP.

Omnpenenenue 3apsaa 1 MacCOBOIO YMCIIa AaTOMHOTO SApa, BO3HUKAIOIIETO B
pe3ysbTaTe paguoaKTHBHOIO paciaja.

Brruncnenre sHepruy, 0cBOOOXKIAIOIIEHCS IPU PaJOaKTUBHOM Paclaie.
Omnpenenenye NPOAYKTOB SAEPHON PEaKLUH.

Brruncnenre sHepruy, 0CBOOOXKIAIOIEHCS IPHU AAEPHBIX PEaAKIIMIX.
ITonnMaHue NpeuMyIIeCTB U HEIOCTATKOB HUCIIOIb30BaHUS aTOMHOM 3HEPIUH U
HMOHU3UPYIOUINX U3JIy4YEHHUH B IPOMBIIIJIEHHOCTH, MEIULMHE.

W3noxxeHue CyTH 3KOIOrMYECKUX MPoOIeM, CBSI3aHHBIX C OMOTIOTHYECKUM
JIeliCTBHEM paliOaKTUBHBIX U3JTydEHUI.

[IpoBenenue knaccupuKamy IEMEHTAPHBIX YaCTHIL 110 UX GU3NIECKUM
XapaKTepuCTUKaM (Macce, 3apsiay, BpeMEHH KHU3HH, CIIUHY H T.JI.).
IToHnmanue IeHHOCTEH HAYYHOr0 TIO3HAHKS MUpa HE BOOOIIE /1St
YeJI0BEYECTBA B LIEJIOM, & JUI KaXKAOro 00yJaroLerocs JIMYHO, LIEHHOCTEH
OBJIaJICHHS METOJI0M HayJYHOT O MO3HAHUS ISl TOCTHKEHHS ycIiexa B JTI000M
BM/JI€ IPAKTUYECKON 1EATEIbHOCTH

7. 3BOJIIOIAS BCEJIEHHON

CTpoeHue u pa3BuTne Habntonenue 3a 3Be3namu, JIyHOH 1 TuiaHeTaMu B Teneckon. HaGmonenue
BceseHHOM COJIHEYHBIX MATEH C IIOMOIIbIO TEJIECKOIA M COJIHEYHOI'0 SKpaHa.
Hcnone3oBanue MHTEpHETA 1151 IOMCKA N300paKeHUI KOCMHYECKHX OOBEKTOB
1 uH(popMmaImu 00 UX 0COOEHHOCTIX

OO6cyxeHre BO3SMOXKHBIX ClIEHapUEB dBOMIOIMK Beenennoit. Micnonb3oBanue
WutepHera i noucka COBpEMEHHOM HH(OpMaIiu 0 pa3BUTUU BeeeHHOoN.
Onenka HHGOOPMAIMH C TIO3ULUH €€ CBOHCTB: I0CTOBEPHOCTH, OOBbEKTUBHOCTH,
MIOJIHOTHI, aKTYaJIbHOCTHU U T.JI.

Isomonust 38e31. F'unore3a | Briuncinenne sHepruu, 0CBOOOXKIAIOIICHCS ITPU TEPMOSACPHBIX PEAKIIUSX.
npoucxoxaenus: Coaneunoii | COpMyIUpoBKa IpoOIEM TEPMOAIEPHON SHEPTETUKH.

CHCTEMBI OOBbsICHEHUE BIMSHUS COJTHEUYHON aKTHBHOCTH Ha 3eMIIIO.

IToHnmMaHue poau KOCMUYECKHX UCCIIC0OBAHHUM, X HAYYHOTO U
SKOHOMUYECKOI0 3HAYCHMSI.

OO6cyxeHre COBPEMEHHBIX THITOTE3 0 IPOUCXOKIeHHH COTHEYHON CHCTEMBI
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YYEBHO-METOAUYECKOE
N MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE
MPOT'PAMMBI YYEBHOM TUCIHUTILINHBI «®U3AKA»

OcBoeHue mnporpaMMbl y4eOHOW IUCHHMIUIMHBI «DU3MKa» MpearoiaraeT Hajludue B
npodeccHoHAIBHON 00pa30BaTEIbHON OpraHu3allii, pean3yIoNie 00pa3oBaTEIbHYIO
porpaMMmy cpensero oouiero odpasosanus B npenenax ocoenust IIIICC3 CIIO na 6asze
OCHOBHOTO 00111ero oopa3oBaHus, yaeOHOro KabOWHETa, B KOTOPOM HMEETCS BO3MOXKHOCTH
obecrieunTh CBOOOAHBIM AOCTYH B VHTEpHET BO BpeMs y4eOHOTO 3aHATUS U B IEPHON
BHEY4YEOHOM JIeITETHHOCTH 00yJarOIINXCSI.

B cocraB kabunHera ¢Gu3MKM BXOAMT JabopaTopus C JIaDOPAaHTCKOW KOMHATOM.
[lomemienne xabuHeTra (U3MKM JOJDKHO YIOBIETBOPATH TpeboBaHusM CaHUTapHO-
snuAeMuosIorndeckux npasui U HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAILIEHO
TUTIOBBIM 00OpYJOBaHWEM, VYKAa3aHHBIM B HACTOSIIMX TpeOOBaHUSX, B TOM YHCIE
CHelMalu3UpOBaHHON y4eOHONl MeOenblo U cpelcTBaMu OO0Y4YEHHs, JOCTATOYHBIMU IS
BBITIOJTHEHUS TPEOOBaHHUH K YPOBHIO MIOJTOTOBKH 00yJarOIIUXCsi .

B kabuneTre MOMKHO OBITH MYJIBTHMEAHITHOE OO0OpPYAOBAHHUE, MOCPEACTBOM KOTOPOTO
YYaCTHHKH 00pazoBaTEIBHOTO MpoIlecca MOTYT POCMATPUBATh BU3YaJbHYIO HH()OPMAITUIO TIO
¢bu3nke, co3maBaTh NPE3CHTAINH, BUICOMATEPHAAIBI H T.11.

B cocraB yueOHO-METOMYECKOTO M MaTePHATBHO-TEXHUYECKOTO 00ECIIeYeHHUs! POTPaMMBI
y4eOHOU TUCIUTITUHBI «DU3HKAY», BXOIAT:

¢  MHOTO(YHKIIMOHATBHBIA KOMIUIEKC IPETIOaBaTElIs;

* HarBIHBIC TOCOOUS (KOMIUIEKTHI Y4eOHBIX TaOIuIl, TiakaThl: «OU3NYECKUE BEIMUMHBI U
dbyHgaMeHTaNbHBIE  KOHCTaHThI», «MexnyHaponHas  cuctema  exuaun — CHy,
«Ileppognyeckast cucrema XuMu4eckux d3nemeHToB JI.M.MeHnneneeBay, MTOPTPETHI
BBIJIAIONIUXCS YIEHBIX-(DHU3UKOB M aCTPOHOMOB);

+  uH()OPMAITMOHHO-KOMMYHHKATHBHBIC CPEICTBA;

* JKpPaHHO-3BYKOBBIE ITOCOOMSI;

*  KOMIUICKT 3JIEKTPOCHAOKECHHS KaOMHETa (PUBHKH;

* TEXHUYECKHE CPEJICTBAa OOyUYCHHSI,

* JIEMOHCTpPAIIMOHHOE 000pya0BaHue (00IIEro Ha3HAUYCHUS U TEMAaTHYECKHEe HAOOPhI);

+ nabopaTopHoe obopyaoBaHue (0OIIET0 HA3HAUYCHUS U TeMaTUYECKHe HaOOPbI);

* CTaTHYECKHUE, TUHAMUYCCKHE, IEMOHCTPAIMOHHBIC M Pa3aTOuHbIC MOICIIH;

* BCIIOMOTATEJIbHOE 000PYIOBAHHE;

*  KOMIUJICKT TEXHHYECKOW JIOKYMEHTAIIMH, B TOM YHCIIC MMAacropTa Ha CPeJCcTBa OOYyYeHUs,
WHCTPYKIIUHU TI0 UX UCTIOJIb30BAHUIO H TEXHUKE 0€30IIaCHOCTH;

«  OMOMMOTEYHBIN QOH]I.

B 6ubmuoreunsiii GoHa BXOAAT y4eOHUKH, ydeOHO-meToanueckue komriekTsl (YMK),
oOecrieynBarOIIUe OCBOCHUE Y4eOHOW JMCHUIUIMHBI «®DuU3MKa», pPEKOMEHIOBAHHBIC WU
JOTYILIEHHBbIE MJIS UCIOJBb30BaHUS B MPO(ecCHOHANBHBIX O00pa30BaTENbHBIX OpPraHHU3aIMsIX,
peanu3yonmx 00pa3oBaTeNbHYI0 MNPOrpaMMy CpEAHEro oO0Iiero oOpa3oBaHMs B Mpeaenax
ocoenus [IIICC3 CIIO Ha 6a3e 0CHOBHOTO 00111ero 00pa3zoBaHMUs.

bubnunoreuynsiit poHI MOKET OBITH TOTIOTHEH (GU3NYECKUMU SHIUKIIONENSIME, aTliacaMu,
CIIOBapsIMH M XpecToOMaTHell mo (u3MKe, CIpaBOYHUKAMU MO (U3MKE M TEXHHUKE, HAYYHOU U
HAyYHO-TIOMYJISIPHOM JIUTEPATYpOi €CTECTBEHHO-HAYYHOTO COJIEPKaHUS.
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PEKOMEHAYEMASA JINTEPATYPA

s cryieHToB

JImumpuesa B.®. ®uznka sl mpoPecCHii M CIEUATBHOCTEH TEXHUYECKOTO MPOQUIIS:
yaeOHUK JUTsT 00pa30BaTEIBHBIX YUPSKICHHUH cpel. mpod. oopazoBanus. — M., 2019.

JImumpuesa B.®. ®uznka st mpodeccuii M CrennaibHOCTEH TEXHUYSCKOTO TPOQWIIS.
COopHuk 3amad: yuel. mocobue st 00pa3oBaTeNbHBIX YIPEKACHUN Cpell. mpod. 0OpazoBaHUsI.
— M., 2019.

Jmumpuesa B.®., Bacumes JILM. ®Duzuka s mpodeccuid W CHENUAIbHOCTEH
TexHuueckoro mnpoduins. KoHTponbHble MaTepuaibl: yuel. MOCOOMs JUIsl YUPEKJIEHUH Cpen.
npod. oopazoBanus / B.d./Imutpuena, JI.1.Bacunses. — M., 2018.

JImumpuesa B.®. ®uzuka g npodeccuil M CHeUaTbHOCTEH TEXHUYECKOTO MPOQuUIIs.
JlaGopaTopHbIi MpakTUKyM: y4eO. mocoOust sl ydpexJeHud cpen. npod. obpazoBaHus /
B.®.Imutpuena, A.B. Kopxyes, O.B. Myprazuna. — M., 2018.

JImumpuesa B.®. ®uzuka g npodeccuid M CHeHAIbHOCTEH TEXHUYECKOTO MPOQUIIs:
AIIEKTPOHHBIA y4yeD.-MeTO/A. KOMIUIEKC [UIsi 00pa3oBaTelbHBIX YUPEXKIEHUH cpen. mnpod.
obpazoBanusi. — M., 2019.

JImumpuesa B.®. ®uzuka s npodeccuil U CIeNHATbHOCTEH TEXHUYECKOTO MPOQuIIs:
JNIEKTPOHHOE  y4yeOHOe  u3JaHHe (MHTEPAaKTUBHOE  DJJEKTPOHHOE  MPHIIOKEHHE)  JUIs
00pa3zoBaTeNbHBIX YUpexKAeHUH cpea. nmpod. oOpazoBanus. — M., 2019.

Kacwvsanoe B.A. UnmoctpupoBanHblil atinac no ¢usuke: 10 xrace.— M., 2019.

Kacwvsanos B.A. UnmoctpupoBanHbIil atiac o ¢usuke: 11 xrace. — M., 2020.

Tpogumosa T.U., Dupcos A.B. ®uzuka g npodeccuii U CrenruaaIbHOCTeH TEXHUIECKOTO
M €CTEeCTBEHHO-Hay4HOTO npoduieit: Coopuuk 3amaq. — M., 2020.

Tpogdumosa T.U., Dupcos A.B. ®uzuka g npodeccuii U CrenuaaIbHOCTeH TEXHUUECKOTO
Y €CTEeCTBEHHO-Hay4HOTO npoduieit: Pemenus 3amau. — M., 2020.

Tpogumosa T.U., Dupcos A.B. ®uzuka. CnipaBounuk. — M., 2019,

Qupcos A.B. ®uzuka i npodeccuii U CrienralbHOCTEH TEXHUYECKOTO M €CTECTBEHHO-
Hay4qHOTO mpoduiei: ydeOHUK U1 00pa30BaTeIbHbIX YUPSXKACHUH cpell. nmpod. oOpazoBaHus /
non pen. T.1.Tpodumosoii. — M., 2019.

s mpenoxaBareJiei

Koncrutynuss  Poccuiickoit  ®enepauuu  (IpUHITA BCEHAPOJHBIM  TOJOCOBaHHEM
12.12.1993) (c y4yeroMm MOIpPaBOK, BHECEHHBIX (elepalbHBIMH KOHCTUTYIMOHHBIMUA 3aKOHAMU
P® o nompaskax k Koncruryuuu PO ot 30.12.2008 Ne 6-DK3, ot 30.12.2008 Ne 7-®K3) // C3
P®. — 2009. — Ne 4. — Cr. 445.

Oenepanbublii 3akoH oT 29.12. 2012 Ne 273-®3 (B pen. QenepanbHbIX 3aKOHOB OT
07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne
203-@3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, or
05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Neo 148-D3, ¢ u3M., BHCCEHHBIMU
@enepanbHbiM  3akoHOM 0T 04.06.2014 Ne 145-®3) «O6 o6paszoBanun B Poccuiickoit
denepauun».

IIpuka3 MunucrepcTBa oOpazoBanust U Hayku P® «O06 yrBepxaeHuM (eaepaabHOTOo
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAApTa CpeIHero (MOJIHOro) oOIiero oOpa3zoBaHMS»
(3apeructpuposat B Muntocte PO 07.06.2012 Ne 24480).

[Tpuka3 MunoOpnayku Poccun ot 29.12.2014 Ne 1645 «O BHecenuun usmenenuit B [Ipukas
MunucrepcTBa oOpa3zoBaHus W Hayku Poccuiickoit @enepamun ot 17.05.2012 Ne 413 “O6
YTBEP)KICHUU (eIepaIbHOrO TOCYAapPCTBEHHOrO0 00Opa30BaTENIbHOTO CTaHJApTa CPEIHEro
(momHOTO) 00IIIETO 00pa30BaHUS Y.
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[Mucemo /[lemapTameHTa TOCYZapCTBEHHOM NOJMTUKA B cdepe MOATOTOBKM paboumx
kagpoB u JIIO Munobpuayku Poccuum ot 17.03.2015 Ne 06-259 «Pexomenpanuu 1o
OpraHu3alliil  TOJYYEHHUs CpeaHero oOmero oOpa3oBaHus B  MpeaesaX  OCBOCHHS
00pa3oBaTeNbHBIX MPOTPaMM CPEAHEro MPo(ecCHOHATBHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOTO
oOmiero oOpa3oBaHus ¢ yueToMm TpeboBaHui (herepanbHbIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJAPTOB M TOJy4aeMOW Mpo(eccHH WM CHEUUAIBHOCTH CPEIHEro Mpo(ecCHOHATBHOTO
o0Opa3oBaHU.

®enepanpubiit 3ak0H 0T 10.01.2002 Ne 7-d3 «O0 oxpaHe OKpyKaroiiei cpeap» (B pel. oT
25.06.2012, c u3m. ot 05.03.2013) // C3 P®. — 2002. — Ne 2. — Cr. 133.

Jmumpuesa B.®., Bacumes JILM. ®Duszuka s mpodeccuid W CHENUAIbHOCTEH
TEXHUYECKOTO NPOopUiIsi: METOAUUYECKNE PEKOMEHIAIINK: METO/. ocobue. — M., 2010.

HNHuTepHeT- pecypcesl

www.feior.eduru  (Penepanbhbiii  nentp  MH(QOPMAIIMOHHO-0OpPA30BATEIbHBIX  PECYPCOB).
wwww.dic.academic.ru (Axkagemuk. CiaoBapu u sHIHKIONEIUH). Www.booksgid.com (Books
Gid. DnextponHas Oubnmuoteka). www.globalteka.ru (I'moGanreka. ['moGanbhHas OuOIMOTEKA
HaydHbIX pecypcoB). www.window.edu.ru (EmuHoe okHO mocTynma K 00pa3oBaTeIbHBIM
pecypcam). www.st-books.ru (JIyumras ygeOnas nuteparypa). www.school.edu.ru (Poccutickuit
oOpa3zoBaTenbHbIi moptai. JJocTynHocTh, KauecTBO, 3(PPEKTUBHOCTD).

www.ru/book (OnexktpoHHas OubnuoTeuHas cucrema). www.alleng.ru/edu/phys.htm
(O6pazoBarenbubie pecypcbl MaTepHera — ®usuka). www.school-collection.edu.ru (Exunas
KoJUleKus 1M(poBeIX 00Opa3zoBaTeNbHBIX pecypcoB). https//fiz.1september.ru (yueOHO-
Metoaudeckas razera «dusmkayn). www.n-t.ru/nl/fz (HobeneBckue naypeatbl mo Qusuke).
www.nuclphys.sinp.msu.ru  (Sgepuas  ¢usuka B Hureprere). www.college.ru/fizika
(IToarotoBka k EI'D). www.kvant.mccme.ru (Hay4yHO-TIOMYJISIPHBIA (DU3HUKO-MaTEMATHICCKUN
xKypHai «KBaHT»).

www.yos.ru/natural-sciences/html (ecTecTBeHHO-HAYYHBIN KypHAI It Mosoaexku «I1yTh

B HayKy»

KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMSI YUEEHOM JJUCIIUILIMHBI

KoHTpoJib W oOmeHKa pe3ylbTaTOB OCBOCHHMS YYEOHOW JUCHMIUIMHBI OCYIIECTBIISETCS
MpenojaBaTeieM B TPOIECCe MPOBEIACHUS TMPAKTUYECKUX 3aHATHH M J1a0OpaTOpHBIX padoT,
TECTUPOBAHHUSA, a TAKXKE BBITIOJHEHHUS OOYYAIOUUMUCS WHIAUBUAYAIbHBIX 3a/laHUM, MPOEKTOB,
HCCIIEJOBAaHUH.

Pe3yabTaTsl 00yueHus
(0OCBOCHHBbIC YMEHHUS1, YCBOCHHbIC 3HAHNS)

®opMBbI M METObI KOHTPOJISI H OLIEeHKHU
pe3yJibTaToB 00y4eHH sl

B  pesynprare  OCBOGHHS  JUCIMILTUHBI
OoOyUaronuiicss 10/1:KeH yMeTb: TIPOBOJUTH
HaOMIOJIEHUs, TUTAHUPOBATh W BBIMOJHATH
OKCMEPUMEHTHI, BBIABUTaTh THUINOTE3bl H
CTPOUTH MOJICNH, TPUMEHSATH MOTyYeHHBIC
3HaHMS 10 (Qu3uke A OOBSICHEHUS
pazHoOOpa3HbIX (PU3UYECKHX SIBICHUA U

CBOMCTB BCIICCTB, MMPaKTUYCCKOT'O
HCIIOJIb30BaHHUA (I)I/ISI/I‘-ICCKI/IX 3HaHI/II71;
OLICHUBATh AOCTOBCPHOCTDH

€CTeCTBEHHOHAYYHOH WH(pOopManuu.

JlaGopaTopHbie pabOTHI;

paboTa B rpynrne; KoH(pEpeHIHH;
CaMOCTOATENbHBIE PA0OTHI; TECTUPOBAHUE;
BBINOJIHEHNE WHANBUYaJIbHBIX 3a/1aHUH;
HPOEKTHI.
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B pesymbrare  OCBOCHMS  JUCUUILIMHBI

oOyyaromuiicss  A0JKeH  3HATh: 0
(byHIaMEHTAIBHBIX (U3NYECKUX 3aKOHAX H
MpUHLUTIAX, JeXKAIUX B OCHOBE

COBPEMEHHOM (PU3NUECKON KapTUHBI MHPA;
HanboJyiee BaXKHBIX OTKPBITHSX B OOJIACTH
¢bu3ukwy, 0Ka3aBILUX oTpeeNstoLee
BIMSHUE HA  pa3BUTHE TEXHUKU U
TEXHOJIOTUU; METOJAaX HAay4YHOI'O IO3HAHUS
IIPUPOJIBI.

NuauBuayanbHbINA OMPOC;

(bpoHTaTBHBIN OIPOC;

TECTUPOBAHUE;

CaMOCTOATENbHBIE PaOOTHI;

BBINOJIHEHNE WH/ANBUTYAJIbHBIX 3a/1aHUH;
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