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HOACHUTEJIBHAA 3AITUCKA

JlononHuTtenbHas oOlepa3BUBaroias nporpaMMa «3aHuMaTenbHas Qpu3nka.
®u3nyeckre IKCIEPUMEHTBI» UMEET €CTECTBEHHOHAYYHOE HallpaBJIEHUE.

[Iporpamma pazpaboTaHa ¢ y4eTOM CIEAYIOIIUX HOPMAaTHBHO-TIPABOBBIX
JOKYMEHTOB:

o ®denepanbHblil 3akoH OT 29 nekabpst 2012 r. Ne 273-03 «O6 OOpazoBanuu B
Poccuiickoit @enepannmn»;

o @enepanbHblii 3akoH Poccuiickoit denepanuu ot 29 nexadps 2012 r. Ne 273-D3
«O0 obpazoBanuu B Poccuiickoit denepauum.

e [Ipukaz MunucrepctBa npocsemenus Poccuiickont @enepanun ot 09.11.2018
r. No 196 «O6 ytBepxaenun [lopsiika opraHusaiuu 1 OCyIecTBISHUs 00pa3oBaTeIbHON
NEeSATENbHOCTH 1O  JIONOJHUTENBHBIM  00lIe00pa3oBaTeIbHbIM  MporpaMmam»  (c
u3MeHeHusmMu Ha 30 centsops 2020 roga).

e [Ipuxkaz MunoOpnayku Poccum ot 23.08.2017 N 816 "OO yTBepxkaeHUH
[lopsinka mnpUMEHEHHsS] OpraHU3alUsSMH, OCYIIECTBISIONIMMH  00pa30BaTEIbHYIO
JEeSTENbHOCTh,  JJEKTPOHHOTO  OOy4YeHHUs, JIMCTAaHIMOHHBIX  00pa30BaTENbHBIX
TEXHOJOTUW MpU peanu3alnuu o0pa3oBaTeNbHBIX MporpamMm’ (3aperucTpupoBaHO B
Munrocte Poccun 18.09.2017 N 48226).

e Canurtapusie mpaBwia CII 2.4.3648-20 «CaHuTapHO-3MUIEMHUOJIOTHYCCKHEC
TpeOOBaHUs K OpraHU3aIisIM BOCIIUTAHUS U O0yUYEHUs, OTJIbIXa U 03I0POBIICHUS JETEH U
MOJIOZIeKNY», yTBepxKAeHHBIMU 28.09.2020 1. Ne 28 (peructparmonusliii Homep 61573 ot
18.12.2020 r.)

e [Ipukaz KI'AOY JIO PMIIL ot 26.09.2019 Ne 383I1 «O06 yTBepXIeHUU
[TonoxeHus: 0 MOMOJHUTENBHOM 00111€00pa3oBaTeNibHON MporpaMme B XabapoBCKOM
Kpae»

e VYcraB KTAHOY «KpaeBoii ieHTp 00pa3oBaHUs .

AKTYaJlbHOCTH MPOTPaMMBbI

AXTyallbHOCTh MPOTPaMMBI OOYCIIOBIICHA pealin3aiuell CUCTeMON 00pa3oBaHWMsI
denepallbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENIFHOTO CTAHIAPTa CPEIHEro (ITOJIHOTO)
oOmiero 00pa3oBaHus MO BOCIHMTAHWIO HOBOTO TOKOJICHHS, OTBEYAIOIIETO MO CBOEMY
YPOBHIO Pa3BHUTHs W 00pa3y >KU3HU YCIOBHSAM COBPEMEHHOTO TOCTHHIYCTPUATIBLHOTO
obmectBa. Merogonoruueckoit ocHoBoit DPI'OC cpemgnero (momHOTO) OOIIETO
o0Opa3oBaHusl SBISETCS CHUCTEMHO-IEATEIbHOCTHBIA TMOAXOJA TPH HM3YYCHUU TIIaBHBIM
00pa3oM €CTeCTBEHHOHAYYHBIX TUCIUIUINH, peaanu3anus KOTOPOTo JTOJKHA 00ECIeYHTh
dbopMHUpOBaHUE TOTOBHOCTH OOYYAOMIMXCSA K CaMOpPa3BUTHIO W HETPEPHIBHOMY
00pa30BaHUIO; MPOCKTUPOBAHUE M KOHCTPYHPOBAHHME PA3BHUBAIONICH 00pa30oBaTEIHHOM
cpenbl  00pa3oBaTENbHOTO  YUYPEKICHHS;, AaKTUBHYIO  Y4eOHO-TIO3HABATEIHHYIO
JeSITeNbHOCTh O0YyYaloUIUXCs; MOCTPOCHHE O0pa30oBaTEeIbHOrO Mpolecca ¢ y4ETOM
WHIUBUIYaTbHBIX, BO3PACTHBIX, ICUXOJIOTHYECKUX, (PU3HOTOTHIECKUX OCOOCHHOCTEH U
310POBBSI 00yUYaIOITUXCS.

TpyaHOCTH BOCTIpUATHS €CTECTBEHHBIX HAYK U, B YACTHOCTH, (PU3UKH yIAITUMUCS
3aKJTF0YAETCSl B HEJOCTATOYHOM MPAKTHUYECKOM OOOCHOBaHMHM (PU3MYECKHX 3HAHWH,
CBSI3aHHBIX C OTPAHUYCHHOCTHIO BPEMEHU BBIJICTISIEMOTO Ha JUCITUIUIMHY W Pa3THIASIMU



B CIIOCOOHOCTSIX J€Tel BOCIPUHUMMATH H3JIaraeéMblii Marepuan. IJTO CKa3bIBAaeTCs Ha
BBINIOJIHEHUU 3aJJaHUi UTOTOBOW aTTECTAllUU — €JUHOr0 rOCYAapCTBEHHOIO JK3aMeEHa.
Jlist obecnieuenus ycnemHoro npoxoxaenust EI'D o0yuaromuMmces npeaiaraercs OCBOUTh
B paMKax JIaHHOM JOMOJHUTEIbHOU MPOrpaMMbl JUCLMIUIMHY «3aHUMAaTeIbHasl (QU3HKA!
HaAOJI0ICHMSI, OTIBITHI U APYTHe MPAaKTHUECKUE NeUCTBH coracHo TpeboBanusaM EI'D».

[lonnmanue cymHoOcTH (U3MYECKUX SBJICHUM W MPOLECCOB  YyYalllUMHCS
JOCTUTAeTCSI HAa OCHOBE IPOBEJAEHUS HMHM HAOJIOJCHUA M ONbBITOB, aHaIM3a HUX
pEe3yJIbTaTOB M  BBIABICHHUS 3aKOHOMEpPHOCTEH. JleMOoHCTpauust 3KCIEPUMEHTOB
COMPOBOXKJIAETCA KPATKUM H3JI0KEHUEM TEOPETHUECKHX BOMPOCOB, OTPAKAIOUIUX CYTh
paccmaTpuBaeMbIX (U3MUECKUX SBICHUM W mpoueccoB. Takoil moaxoa crnocoOCTBYET,
Hapsi1y C pOCTOM IO3HABATENIbHOM aKTUBHOCTH YYaIlIUXCsl, 00JIee TOJTHOMY BOCIIPHUATHIO
3HAHWM, COBEPIICHCTBOBAHMIO YMEHMH pellaTh MpaKkTUYECKHE 3a7aud, a TaKxKe
NpUOOPETEHNUIO HABBIKOB PA0OTHI ¢ (PU3UUECKUM 000PYTOBAHUEM.

OtpaboTKa yMEHHI NMPUMEHEHUs] 3HAHUM M0 (PU3MKE MPU PEIIEHUH KOHKPETHBIX
NPAKTUYECKUX 3alaHuii B ¢dopMme (PU3MYecKUX 3ajady WIM TECTOB LEJIECO00Pa3HO
coueTaTh C MPOBEJIEHUEM JAEMOHCTPAIMOHHBIX SKCIEPUMEHTOB. YPOBEHb CIIOXKHOCTH
3alaHUi MU MX KOJUYECTBO YCTAaHABIMBAETCS B 3aBUCHMOCTH OT COCTaBa M YPOBHS
MOJIFCOTOBKM 00y4aeMbIX M0 MaTEMAaTUYECKUM U €CTECTBEHHOHAYYHbBIM JUCIUTUIMHAM.

YpoBeHb MOHMMaHUA (PU3MYECKUX SABJICHUHA BO MHOIOM  3aBUCUT  OT
c(OpPMHPOBAHHOCTH MATEMAaTUYECKOTO0 M  JIOTUYECKOro MblinuieHuil. OOydyeHue
MaTeMaTUKe 3aKiaablBaeT (yHAaMeHT i1 (OPMUPOBAHUS HABBIKOB YMCTBEHHOMU
JESITeIbHOCTU:  IPOBOJUTH  aHalU3, CpaBHEHME, KJIacCHUPHUKAIUI  OOBEKTOB,
yCTaHaBIMBaTh  IPUYUHHO-CIEJICTBEHHBIE  CBSI3M, BBUBIATH  3aKOHOMEPHOCTH,
BBICTpauBaTh JIOTHYECKUE LIETIOYKH.

Taxum 06pa3oM, 1oNOJHUTENBHAS O0IIepa3BUBAOIIAs IPOrpaMMa HalpaBJieHa Ha
pa3BuUTHE MpeanpodeccuoHaNbHBIX KOMIIETEHIUH, MPOJUKTOBAHHBIX COBPEMEHHBIMU
ycaoBusiMH o01iectBa. O4eBUIHO, YTO MIPUOPUTETOM JIBUKEHUS HAYYHO-TEXHUYECKOTO
nporpecca sIBIS€TCA CO3JaHHE IMMOCTHHIYCTPHAJIbHOTO oOliectBa. B »Toi cBsizu Bes
IPOU3BOJICTBEHHAs JESATEIbHOCTh YEJIOBEKA Yepe3 JOCTUKEHUS €CTECTBEHHBIX HAayK He
JOJDKHA OKa3blBaTh BpPEJHOE BIUSHUE Ha OKpyXarolyro cpeny. Hamnpasnenue
denepanbHOl TOMUTUKKM B cdepe OETCKUX TexHomapkoB «KBaHTopuym» uepes
YCKOPEHHOE TEXHHUYECKOE pa3BUTHE JETE MW peanu3anus HAyYHO-TEXHUYECKOTO
MOTEHIIMAJIa POCCUICKON MOJIOJICkKHU CIIOCOOCTBYET BBITTOJIHEHUIO STOM 3a7a4uu. 3aHATHS
B CHCTEMax TEXHOIAPKOB IMO3BOJISIIOT 0OECIIEYUTh aKaJIeMUYECKYI0 MOOUIBHOCTh HIIU
BO3MOXKHOCTb TMOJICpKUBaTh H30paHHOE HampaBiIeHUE OOpa3oBaHUS, TEM CaMbIM
CHOCOOCTBYET CO3HATENIBHOMN NMPOPECCHOHATBHON OPUEHTALIMH 00YyYarOIIUXCSL.

OT1inuynTeIbHBbIE 0COOCHHOCTH MPOTrPAMMBI

[Iporpamma mpeamnonaraetT paboTy OOYYarOMIMXCS COBMECTHO C IMPETojiaBaTeeM
[0 TPOBEACHUIO (PU3MYECKUX SKCIEPUMEHTOB, BBISIBJICHUIO CYIIHOCTH (U3UUYECKHUX
SIBJICHUH U MPOLIECCOB, TOHUMAHUIO TPaHUI] IPUMEHUMOCTH HAILIUX 3HAHUI U O0TpabOTKe
YMEHHMH Ha MPAKTUKE TPUMEHSATh CBOM 3HAHUA I10 NpeaMeTy. Takas moCTaHOBKa Bompoca
00y4eHUs U BOCIIUTAHUS IO3BOJISIET C OJTHOM CTOPOHBI PACIIMPUTH UHIUBUAYAIBHOE MOJIE
NEATEeNIbHOCTU KaXkJ0ro peOeHKa, ¢ APYroil CTOPOHBI MO3BOJISET PACKPHITH TBOPUECKUIA
MOTEHIIMA 00y4Yaronuxcsi B O0JACTU €CTECTBEHHBIX HAYK W MAaTEMaTHKH, a TaKKe



COJIEICTBOBATh B UX NPO(PECCUOHATLHOM CaMOOIIPEEICHHH.

IHeparornuyeckasi ueieco00pPa3HoOCTh

B mporecce oOydenusi ocyiiecTBisieTcss (pOpMUpPOBAHHE CHUCTEMbI 3HaHUM 00
o01mX (PU3NYECKUX 3aKOHOMEPHOCTAX U TEOPUX, (DOPMUPOBAHHE YMEHUN UCCIEN0BATh
W aHAIM3UPOBAaTh pa3HOOOpa3Hble (U3MUYECKUE SBIICHUSA, IOUCKAa HEOOXOIUMOMN
uH(popMaIu, 0ObICHATh IPUHLIUIIBI pAa0OTHI U XapaKTEPUCTUKU MPUOOPOB U YCTPOUCTB,
OOBSACHATH CBSI3b OCHOBHBIX KOCMUYECKHX OOBEKTOB C IreO(pU3MUYECKUMU SIBJICHUSMH,
OBJIaJICHUE YMEHMSIMU BBIJIBUTAaTh THIOTE3bl HA OCHOBE 3HAHMS OCHOBOIOJATaroIINX
(¢u3MUEeCKHX 3aKOHOMEPHOCTEH, MPOBEPATh KX 3KCHEPUMEHTAIBHBIMU CpPEJICTBAMH,
dopMynupyss Uedb  HMCCIEIOBaHUS; OBJAJCHHE METOJaMU  CaMOCTOATEIbHOTO
IUIAHUPOBAHUSA U TPOBEACHUS (PU3NUYECKUX DKCIEPUMEHTOB, ONMUCAHUS M aHajIu3a
NOJIYYeHHON M3MEPUTETHHON MH(POPMALIMH, ONIPEAEICHHS TOCTOBEPHOCTH MOJYy4E€HHOTO
pe3yJbTaTa.

Azpecat nporpammsl: ety 16 — 17 ner

O0beM U CPOK 0CBOEHMSI IPOrPAMMBbI, PEKUM 3aAHATHH

ITepuon [TpogomxutensHocth | Kon-Bo Koi-Bo Kox-Bo | Koa-Bo
3aHATHUA 3aHSATHH B | YaCOB B | HEACHb | YacOB
HEEIIIO HEIEIII0 BCET0
4 mecsua, 24 2 44 18 72 94
l-e
TIOJIYTOJTHE
4 mecsua, 24 2 44 18 72 94
2—¢
TIOJIYTOJTHE

®opma 00y4eHUs
dopma 00ydeHHST — OYHas, C MPUMEHEHHEM JIJIEKTPOHHOTO OOyYeHUS W
JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTUH (TP HEOOXOAUMOCTH).

@opMbl OpraHu3anum 00pa3oBaTeJTbHOr0 Mpouecca

1. IlpoBenenne JEMOHCTPAIIMOHHBIX (DU3UUYECKUX SKCTIEPUMEHTOB.

2. HaGnmrogenusi oOywaromumucs (QU3NUECKUX SBICHUM ¥ OCYIICCTBICHHE
HCCIIEI0BATEIBbCKAX JIEUCTBUM.

3. [Ipaktuueckue paboThl B (hopMe peIIeHUS 3a/1a4 U BHITIOJTHEHUS 3aIaHUH .

4. Opranu3alMOHHO-AESTEIbHOCTHBIE UTPHI.

esu 1 3a1a4M NPOrpaMMbl
Hear nporpammel: Pa3zButue y o0Oy4armuxcs JOTUYECKOTO MBbIIIICHUS,
MHTEJUIEKTYaJIbHbBIX CIIOCOOHOCTEH 3a CUET YIIyOJIeHUs, PACIIMPEHUS U CUCTEMATU3allu1
(1)I/I3I/I‘-IGCKI/IX 3HaHHﬁ, COBCPHICHCTBOBAHNC NMCIOIICTIOCA 1 an06peTeHHe HOBOTI'O OITbITa
MMO3HABaTCIILHOM AE€ATCIIBHOCTHU, HpO(I)eCCI/IOHaJIBHOFO CaMOOIIPCACIICHUS].



3agaum nporpamMMmbI:

I[Ipeamernbie:

- cnoco0cTBOBaTh (OPMUPOBAHUIO CHUCTEMBI 3HAHUM MO (PU3UKE SBICHUN U
MIPOIIECCOB B OKPY’KAFOIIIEM MHUDE;

- 00y4YNTh HaBBIKAM aHaIHM3a GU3HUSCKHUX SBICHUN U TIPOIIECCOB, TUIAHUPOBAHUS U
MpOBENCHUS (U3MUECKHX OIBITOB MW  OKCICPUMEHTOB, aHalW3a TOJyYEeHHOH
WU3MEPUTEITHLHON HHPOPMAIIUH U OTIPEICTICHUS UX TOCTOBEPHOCTH;

- YCOBEPIIICHCTBOBATh HABBIKM TPUMEHEHUS HAa TPAKTHKE YCBOCHHBIX paHEe
3HAHHWH, YMEHUH pemiath GU3NIeCKUe 3a/1a4u.

MertanpeaMeTHbIe:
- yMEHHE MPOAYKTUBHO paboTaTh JJIsSI JOCTUKEHUS TTOCTABICHHOM 11eTH;
- CIOCOOCTBOBAaTh  Pa3BUTUIO  HABBIKOB  TIO3HABAaTEIbHOM,  y4eOHO-

HCCHCHOB&TCHBCKOﬁ ACATCIIBHOCTHU,

JIMUHOCTHBIE:

- crmocoOCcTBOBaTh  (POPMHUPOBAHUIO  MHUPOBO33PEHUs,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHOW MPAKTHKH,

- CII0COOCTBOBAThH Pa3BUTHIO OTBETCTBECHHOCTH, T0OpOCOBECTHOCTH,
CaMOCTOSITEJIbHOCTH U COLIMAJILHOCTH.

YUEBHBIN ITJIAH
Ne | Ha3Banue pa3zzena, 0110ka, KonnuectBo yacoB ®opmbl
/T | MOYJISt Bcero | Teopus | [IpakTrka | KOHTpOIA
DKCIepUMEHTaIbHbIC
HUCCIIeq0BaHus [IpakTnueckue
1, 8 ) 18 6 12 P
MEXaHUYECKUX SIBIICHUI 3aaHusI
MOCTYNATEJILHOTO JIBUKCHUS
OIBITHI TT0 U3YYECHUIO 1
9 AKTHUYCCKUC
2. | MEXaHUYECKUX SBJICHUM 12 2 10 P
3aJaHUs
BpaIllaTeIbHOTO IBUYKCHUS
OIBITHI TT0 U3YYECHUIO -
o AKTHUYCCKUC
3. | MEXaHMYECKHUX SIBJICHUU B 12 2 10 P
3aJaHUs
razax M >KMIKOCTSIX
N3yuenue BOIIPOCOB
. IIpaxTueckue
4. | monexkynsapHot ¢mukun wu | 18 6 12
3aJaHUs
OCHOB TEPMOJIMHAMUKHU
DKCIepuMeHTaIbHbIC
HCCJICOOBAHUS [IpakTuyeckue
5. 8 12 2 10 p
3JIEKTPUYECKUX MPOIIECCOB U 3a1aHusl
SIBIICHUI
6 OneITel MO U3YYEHHUIO 14 4 10 [IpakTrdeckue
" | MarHUTHBIX SABJICHUU 3a/IaHust




DKCIIEpUMEHTAIbHbIE
HMCCJICIOBAHUS [IpakTnueckue
7. 8 ) 14 4 10 P
MEXaHHUYECKUX KoJcOaHul 1 3a/laHuAd
BOJIH
OneITBl 1O  HU3YYEHHIO
o o IIpakTrnueckue
8. | saBneHudt  reomerpuueckoil | 18 6 12
3aJaHUS
OIITUKH
9 OneITBl 1O  HU3YYEHHIO 12 5 10 [IpakTrueckue
. BOJIHOBBIX SIBJICHUU B OIITHKE 3a/laHuA
10 N3ydeHne 0CHOB KBaHTOBOM 14 4 10 [IpakTuueckue
' | duszuku U saepHon PpU3nKH 3a/1aHus
Hroro 144 38 106 Tect
COJIEP)KAHUE
IKCIHIEPUMEHTAJIBHOU YACTH ITPOI'PAMMBbI
HaumenoBanusa PA3JIEJIA / Tembl / | Becero | JleMOHCTpalMOHHBIH ¢usnyeckuii | lIpakTu-
KpaTKoe co/iepsKaHne TeMbl YacoB | IKCHEPUMEHT KAK OCHOBA W3JIOKEHHS | YeCKHe
Ne TeopeTHYeCKUX MpeACcTABJIeHHUI 3aJaHus
(komuec
TBO)
DKcHepUMEeHTATbHbIe 18
1 HCCJIECAOBAHUA MEXAHHUYECCKHUX
| ABJIEHHH MoCTYNATECJIABbHOIO
ABHKCHUA
Beenenue B MexaHuky. IIpocTpancTBo u OnbIThI:
Bpemst. OCHOBHBIE ONPEIEICHHS U - U3MEpEHHE JINHEWHBIX pa3MepoB
NPUHONIE MexaHuku. CHucremMa oTcyera. Pas3NUYHBIX Tel (JUIMHA, HIMPHHA,
Emuauner usndecknx BeTHIHH. BBICOTa 00BEKTA, JITMHA OKPY>KHOCTH
W3mepennst Gpusnueckux BETHYHH U [WJIMHAPHYECKOTO MTPEAMETa, THaMeTp
00paboTKa U3MEPEHHIA. TOHKOH ITPOBOJIOKH U3MEPUTENBHBIMA
YCTPOHCTBAMH € pa3HbIM MacCIITaOOM
(JTMHEHKH, PYJIeTKH, IITaHT eHIUPKYJIb,
MHKPOMETD);
- OIIpe/IeNIeHN e TIIOMIAIH IITOCKUX
¢buryp MpaBUIEHON U HEMTPABIIIEHON
1.1 g | dopmer

- onpeieNieHne 00bEMOB Pa3INYHBIX
T,

- OlIpeJIeNieHne ropu3oHTa (OTBEC,
YPOBEHb) U H3MEPEHHE YTJIOB;
-[IOHSTHSI TPUTOHOMETPHU (CHHYC,
KOCHHYC, TaHT'€HC);

- OIpe/IeNIeHN e MACCHI Tel
B3BEIIMBaHUEM (BECHI);

- U3MEpEHHEe BPEMEHU Pa3IHYHBIMU
MeToaMH (BOJSHBIE Yachl, IECOUHBIE
Yachl, MyJIbC, MASTHUKH, METPOHOM,
CEKYHJIOMED)




KunemaTuka noctynarejibHOro
ABM:KeHHMsl. MatepuanbHas TOUKa, TENO.
Cucremsl orcuéra. CreneHn cBOOOIBI.
Tpaexropus. Ilyts. [lepemernenue.
Cxopoctb. Yckopenue. PaBHomepHoe

OMBITHI:

- Onpenenenue koopaunart. Temo
oTcYeTa.

- OIPENICTICHUIO ITYTH U MEePEMEILICHUS,
- PaBHOMEPHOE U PaBHOYCKOPEHHOE

1.2 | naBmwxenue. PaBHOnepeMeHHOE IBUYKCHHE, JIBHOKEHMUS,

[IpeoOpazoranus [anmnes. Jprxenue - IBUYKEHUE TEN B TMOJIE CUJIBI TATOTEHUS

TEJ MO NeHCTBUEM MPUTHKEHUS K 3emie. (cBOOOIHOE TaieHue Te (CITUYCYHBIN
KOpOOOK U JINCTOK NMPSAMOYTOJIBHBIH ),
OpOCOK Tella BEPTUKAIBLHO BBEPX U MO/
YIJIOM K TOPU30HTY)

JuHaMH KA MaTePUATLHOI TOYKH OnBbITHI:

(mocTynareJibHOTO IBUKEHHS TBEPA0Io - uneptHocty Ten (IlepBolii 3akoH

TeJIa) HeroToHa);

IepBbiii 3akon Hprotona. MHeprmanbHbie - B3aumoyieiicteust Ten (Bropoit n

1.3 | cucrems! orcuéra. Macca. Cuia. Tpernii 3axoasr HeroToHA);

Wmnynbe (KOIUYECTBO ABUKECHUS). - CJI0KECHHUS CUIT

Bropoii 3akon Hetorona (Ilpuniun

MIPUYMHHOCTH KJIACCUYECKOM MEXaHHKH).

Tpernii 3axkoH HproToHa.

Cuubl B mpupose. OnBITHL:

Cwtel TpeHus. BHelHee 1 BHYTpEHHEE - ICMOHCTpanus TPEHUS ITOKOA,

Tperre. CUibl TPEHUS TTOKOS | CKOJIb)KCHU S, KA4CHH .

ckonbxeHus. Koahuimen TpeHus. - B3BCIIMBAHUE TEJIA B MIOKOC U

14 Cuia TpeHHs KaueHUs. JBIDKCHUU
3akoH BceMHUpHOro tarorenus. Cuna - IIaJICHUE KPYXKKOB U3 OyMaru u
TspKecTH. Bec Tena. HeBecomocTs. MeTajina (TIOpo3Hb U BMECTE)

Cuutel yrpyroct. 3akon I'yka. - IEPErpy3KHd U HEBECOMOCTH;
- CHJIBI YIIPYTOCTH;
- TUHAMOMETP.
PaGoTa u sHeprusi. Mexanmieckas OTIIBITHL:
pabota. [TonsiTre 00 3JIeMEHTAPHOMN - TI0 ONPEAEIICHUI0 MEXaHUYECKOU
pabore. MoOIIHOCTh. DHEPTHS KaK paboTHI;

15 (hyHKITHSI COCTOSTHUS CHCTEMBL. - 110 OIIeHKE KHHETHYIECKON IHEPTUH;
Kunerndeckast sHEpTHst — SHEPTHUS - T10 OTIPEENICHHIO MTOTEHIIHATHHON
nmerokeHus. [loreHnmansHas SHEpTus — SHEPTHH B CIIyYasx pPa3HbIX BUIOB
SHEPrus B3auMoJercTBUs. CBsI3b MEXAY B3aMMOZEHCTBUS: TPABUTAIIHS, YIIPYTHX
M3MEHEHNEeM YHEPTHH U PabOoTOM. CHL
3aKkoHBbI COXpaHEHHS MOCTYNATEJILHOTO OnpIThI:

JBUKEHUS. - oTIpezieTIeHne [EHTpa Macc;

3aKoH COoXpaHeHHUs umiynbca. LlenTp - pPEaKTUBHOE IBUKCHUE;

Macc. YpaBHEHHUE IBUKEHUS TEI C - IPOCTBIE MEXaHU3MBIL: BIIOK, BOpOT,

IepeMeHHON Macchl. PeakTuBHOE MOJIMCIIACT, phlYar, BUHT ApXUMeaa.
16 | ABUOKEHHE. - yaap abCoIOTHO yNpyrui U

3aKOH COXpaHEHUsI MEXaHUYECKOU
sHepruu. [Auccunanus suepruu. [Ipocteie
MexaHu3Mbl. Koadduunent noneznoro
EUCTBUSL.

AOGCONIOTHO yIpyrHid ynap. AOCOIOTHO

Heynpyrui yuap.

HEyNpyruu
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OnbITHI mno U3Y4YCHM IO
2. | MEXaHUYECKUX SIBJICHUM
BpPallaTECJIbHOI0 I1BUKCHUA
KunemaTuka BpauarejibHOTo OnbITHL:
JABMIKEHHMS. YTOJI IOBOPOTA. YTJOBas - BpallleHHe Tell Pa3uIHON (HOPMEI,
CKOPOCTb U €€ CBSI3b C JIMHEHHON - IBMDKEHHUE TeJla BO Bpalarouiencs
21 | ckopocTbio. PaBHONIEpemeHHOE 2 CHUCTEME;
BpallieHue. YTJI0BOe YCKOPEHHUE U €ro
CBS3b C YCKOPEHHUEM. Y PaBHEHUS
BpamaTeiIbHOIO IBUKCHUA.
MexaHuka TBepAOro Teja. OIBITHI:
AbcomnroTHO TBEP0€ TEno. MoMeHT - BpAlLIEHUE CTEPXKHS C IPy3aMHU Ha

2.2 | uaepuuu. MOMEHT cuiibl. MOMeEHT 2 KOHITaX (MOMEHT MHEPIIUH, MOMEHT
nMITyssca. OCHOBHOM 3aKOH TMHAMHUKHI CHJIBI);

BpamaTCIbHOI'O IBUKCHU .

MoMeHTBI CHJI B TIPUPOJIE. OnbIThI:

MowmeHT cuiibl TpeHus. MOMEHT CHJIBI - ICMOHCTpAllUsA TPCHUA MTOKOA,
TPEHMS TIOKOs, CKONbXeHus. . [lepenaua CKOJIBXKCHHUSL.

BpalaTeIbHOro MOMEHTA B - B3BCIIIMBAHUEC TCJIa B IIOKOC U

2.3 | MEXaHMYECKUX CUCTEMAX, [IBUTATENIAX, 2 JIBIKCHUH,
aBTOMOOWIIAX U T.II. - IPaBHJIO pbIvara, BECHI;
Bpaienue mianer, 3Be3/1, TaTaKTHK. - IBIDKCHHC TeNa BO BPAIIAOIICHCS
JIBmkeHune Ted BO Bpalaromiencs cucreme, yckopenne Kopuonuca;
cucteme. LIMKIIOHBI, yparaHbl, CMEpUH. - MasATHUK DyKo
PaboTa u 3Heprus BpamaTeaIbHOIro OnbIThI:
aBuxeHus. [lonarre o0 aneMeHTapHOM - TI0 ONPEAEIICHUI0 MEXaHUYECKOU
paboTe TIpHu BpaIiaTeIbHOM JBMIKECHUH. paboTHI;

24 I'eoMerpuaeckuii CMBICT PabOTHL. 2 - 10 OIIEHKE KHHETUYECKON AHEPTUMN
MormHocTs. Kunernueckast a3Heprust BpallICHUS;

(pHEpTHS ABMKEHHS) BPAIATEIBHOTO - CKaTbIBaHME TeJ 10 HAKJIOHHOU

JIBUKCHUS. TJIOCKOCTH C PA3HBIM MOMEHTOM
WHEPIINH;

3aKkoHbI COXpaHEHUS] BPaNIATEJIbHOTO OnbIThr:

JABUKEHUS. - 3aKOH COXPaHEHUsI MOMEHTa

3aK0H COXpaHEHHUSI MOMEHTA UMITyJIbCa. KOJIMYECTBA JBYKEHHUS;

25 Cobogansie ocu. ['mpockorr. 4 - cBOOOHBIE OCH; §
I'mpockonmaeckuit a¢dext. [Ipumenenne - THPOCKOI YPaBHOBELICHHBIH;
rupockornos. [Ipeneccus rupockora. . - BpalllcHUE FOIBI.
3aKOH COXpPaHEHHSI MEXaHUYECKOU
sHepru. Jluccumanys SHeprum.

OnpIThHI o u3yuenuro | 12
3. | MeXaHHYECKHX sIBJIEHM I B
ra3ax m ;JKuaK0oCTaXx
MexaHuka KHIKOCTell M ra3oB. OneIThL:
Bonpochl ruapo- u a3pocTaTHKH. - IEUCTBHE UTJIBL,
Jasnenue. /laBieHre TBepAbIX TeEIL - TSDKenas ra3era; cu(oH; BaHTY3;
31 JlaBneHre B )KUAKOCTAX U Tazax. 3aKOH 6 - MAHOMETP BOJISIHOM;

[Tackans. 3aBUCUMOCTb IaBJIEHUS OT
BBICOTHI CTOJI0a Ta3a WK JKUIKOCTH.
3akoH Apxumesna. Y cloBus IUIaBaHUS
Tell. A3pocTaTHka.

- YCJIOBUS IUIaBaHUs TCII;
- KapTeSHaHCKI/IfI BOJJ0J1A3;
- TEIJIOBOU a’pocCTar.




3.2

Mexanuka KHUAKOCTEN M ra3oB.
Bonpocel ruipo- U a3poAUHAMUKH.
Jlunus toka. TpyOka ToKa.
CranuoHapHOE T€4EeHUE )KUIKOCTH.
VYpasHeHnue bepHymu u ciaeacTBus U3
Hero. @opmyna Toppuuemnnu. BsaskocTs
(cunel BHYyTpeHHero TpeHus). Popmyna
Ilyazeiins. JlamuHapHBIA 1
TypOyJIEHTHBIA PEKUM TCUCHUSI.
JIBrKeHue Ten B )KUIAKOCTH WJTU rase.
ITonbéMHas cua.

OMBITHL:

- COCY]l C OTBEPCTHUSIMU;

- IIAPUK B ITOTOKE BO3/IYyXa;

- PSKUMBI TCUCHHUS;

- Ma/ICHUE BPAaIIaroIerocs MUINHIPA;
- IIOBEJICHUE JINCTOB B MOTOKE BO3/AyXa
- BOJOCTPYMHBIN HAacOC

HN3y4yenue Bonpocos
MOJICKYJISIPHOU (PU3UKH U
OCHOB TEPMOJAMHAMUKH
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4.1

OcCHOBBI TENJIOBBIX SIBJICHUH.

TepmoauHaMuyeckas CHCTEMA.
MaxkpooObeKT, MUKpooOBbeKT. [lapamerpsl
COCTOSTHUA CHCTEMBI. JJaBJICHUC.
Temmeparypa, obbeM.  PaBHOBecHOE
cocrosiHre.  PaBHOBecHBII  mpolecc.
Mogens wuaeanpHoro rasa. OmnbITHBIE
3aKOHBI HI€TBHOTO raza. OTHOCUTENbHAS
atoMHas Macca. KommdecTBo BemiecTsa.
YpaBuenue Menzeneera - Knaneiipona.
VYHuBepcanbHas Tra3oBas IIOCTOSHHasl.
[locrostarast  bompuiMana.  OcHOBHBIE
CBOIICTBA I'a30B.

OIBITHI:

- U30TEPMUYECKUI ITPOLIECC;
- 1300apuvecKuil IpoIiecc;
- U30XOpUYECKUI ITPOLIECC.

4.2

OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOii
TeopuH.

JlaBieHue raza Cc TOYKH 3pEHUS
MOJIEK YIS PHO-KWHETHIECKON TEOpHH.
Ouznveckuit CMBICTT abCOMIOTHOM
temmepaTypbl. Cpemsss KBaapaTHIHAS
ckopoctb. Ilpubopsl mnms  w3MepeHws
nmaBieHUs.  AtMmochepHOe — TaBIICHHE.
BiaxxHOCTh BO3/1YXA.

OIIBITHL:

- MaHOMETD;
- bapomerp;

- TUTPOMETP.

4.3

OcCHOBBI TEPMOJAMHAMUKH.
BuyTpenHsst s3HEprus MaKpOCKONUYECKOU
cucrembl. Pabora B TepMomMHAMMKE.
Temmora. YpaBHEHHE TeIJIOBOroO OanaHca.
Tennoemkocts. Kiaccuueckass Teopust
TeroeMKocT. Yncno crerneneil cBoOOIbI.
IoctynarensbHsle, BpallaTelbHEIE,
KoseOaTebHbIC CTETIeHU CBOOOITBI
MOJIEKYJI. 3aKOH paBHOpacIpeaeseHHUS.

OIBITHI:
- TEPMOCTAT;
- KaJopuUMeTp

4.4

IlepBblii 32aK0H TEPMOAMHAMMKH.
IlepBoe Hauyano TEPMOAMHAMHUKH Kak
Oornee 00U 3aKOH COXPaHEHUS SHEPTUH.
HeBo3MOXHOCTH ~ CO34aHUSL  BEYHOIO
nsurarens. [Ipumenenue Ilepsoro Hagana

TEPMOJIMHAMUKHU K H30IpoLIeccaM.
AnmabatHeiii  mporecc.  [Ipumenenue
annadaTHBIX MPOLIECCOB (Tepmockl,

qeurarenu Jlusens u ap.).

OMBITH:

- ISMOHCTpAITHS 8 JuabaTHOrO Tmpolecca
Ha MPUMeEPe CHKATHS BO3yXa B
TOJICTOCTEHHOM IUJIHH/IPE;

- IEMOHCTpAIus aanabdaTHOro Mmporecca
Ha TIpuMepe Pe3KOro paciIupeHus
BO3/yXa B TOJICTOCTEHHOM IHJIUHJIPE;




Bropoii 3akoH TepMOAUHAMHUKH.
OObpatumble 1 HEOOpaTHMbIE MPOLIECCHI.

OIBITHL:
- MOJIEJIb TEMJIOBOTO IBUTaTEN;

Kpyrossie MPOIIECCHI. [MpuHIHATIBI -

4.5 | meiicTBUS TEIIOBBIX jaBuraTened. Lluxm 4
Kapuo wu ero KIIJ. IIpumenenue
TEIUIOBBIX JIBUraTesnei. TernoBbie
JIBUTATEHN U OXpaHa IPUPOJIBL.

da30BbI NEepexo/bl. OIBITHL:
ATperaTHble COCTOSHUSI BEIIeCTBa: Tas, - TIJIaBJIEHUE OJIOBA;
KHUJIKOCTb, TBEpAOE Teno. l3MeHeHue - KpUCTAJIJI3AIIHs 0JIOBa;
arperaTHbIX COCTOSIHHI BEIIIECTBA: - KMIICHUE BOJIBI U 3aBUCUMOCTh

4.6 | uiaBJeHWE U KPUCTAJUIN3AIUS;, KUTICHHUE U 2 KUTIEHUS OT aTMOC(EpHOT0 IaBICHUS;
KOH/JICHCAITHSI. Kpucramnnyeckue u - KOHJIEHCAIUsI BOJIbI, TYMaH.
amopdHble Tema. VYaenbHas — TeIUIOTa
TUTaBIICHUSI. Kunenne JKUJKOCTH.

Y nenbHas Temiora napooOpa3oBaHHS.
DKcHepUMEHTATbHbIe 12
) HCCJICTOBAHUSA ITTCKTPUICCKHUX
NMPOUECCOB U ABJICHUMN
DJIeKTpUYecKoe MoJjie B BaKyyMe. OnBITHL:
JIMCKPETHOCTD AIEKTPHUYECKOT0 3apsijia. - JIBa BHJI DJIEKTPUYECTBA U CHIIOBOE
3aKoH COXpaHEeHHS DIIEKTPUIECKOTO JIeliCTBHE 3apsi/IoB (JIeTarolias BaTKa;
3apsina. 3akoH KymoHa. DimekTpudaeckoe - COXpaHeHue dJ1. 3apsa;

5.1 | mome. HampsKeHHOCTH 3JIEKTPHUIECKOTO 2 - oNIeKTpu3anus (CO3IaHme 3apsa yepes

rroist. PaboTa CruT 2JIEKTPUYIECKOTO OIS BIIMSTHHC);
[Torenmuan moms. - aNeKTpodopHas MAIMHA;
- BU3yaJIM3aI¥sl SJIEKTPHUIECKOTO IO,
- pa3HOCTh MOTEHITHAJIOB;
DJIeKTpUYeCKoe MoJie B TUIIEKTPHKAX. OMnBITHL:
CBobOoaHbIE U CBA3AHHBIE 3apsIbl B - BIIMSIHUE CPeJlbl Ha COXPAaHHOCTh
TVDIIEKTPUKAX. DIEKTPUUECKUH TUTIONb. 3apAana;

59 Bekrop monspuzarnun. Juanekrpuyaeckas 5 - BIIMSHUE TIOJIS AMDJIEKTPUKA Ha
MIPOHHUIIAEMOCTh. BEKTOp 3IeKTpHIecKoro MOKa3aHUs DIIEKTPOMETPA;
cmemneHns. CBs3b BEKTOPOB - DJIEKTPHU3ALUS AUIJICKTPUKA;
3IEKTPUIECKOTO CMEIICHHS, -

HaIPsDKEHHOCTH  TIOJIA Y TTONSIPU3AINH.

IIpoBOIHUKH B 3JIEKTPHYECKOM IOJI€E. OMNBITHL:

PaBHOBecHe 3apsA0B Ha MPOBOTHUKE. - BJIEKTPHU3AIUS TIPOBOJHIKOB;
HarmpskeHHOCTB 3IIeKTPUYECcKOro MO - IOTEHIIHA 3apsSKEHHOT0 ITPOBOHNKA;
BHYTPH U BOJIM3U MIOBEPXHOCTH - DJIEKTPUYECKUH BETeEP;

3apsHKEHHOTO MMPOBOHHKA. - numaaap Dapajes;

53 Pacripenenenue s1eKTpUIECKUX 3apsI0B 4 - 3JIEKTPOEMKOCTH;

Ha TIOBEPXHOCTH. DIEKTPOEMKOCTh - KOHJ/IGHCATOP.

YeIWMHEHHOT'0 TPOBOTHIKA. B3anMHas

€MKOCTb JIBYX IIPOBOJTHHKOB.

KonpencaTopsl. OHeprus

3JIEKTpOCTaTHIECKOro moist. O0beMHast

IJIOTHOCTh HEPTHH.

3aKoHBI OCTOSIHHOTO TOKA. OnBITHL:

Cuna ¥ TUIOTHOCTh TOKA. Y CJIOBHSA - DJIEKTPUYECKUH MasSTHHK;
CyIecTBOBaHUs TOka. CTOPOHHUE CHITBI. - KapTo(enpHOE SIEKTPUIECTBO,

54 DnexTpoaBmwKymas cuia. Hanpspkenue. 4 aKKyMYJISITOPBL;
ConpoTtuBieHue NpoBoAHKUKa. 3akoH OMa - 3akoH Oma;

JUTS OTHOPOJIHOT'O y4acTKa LENH U A
HEOJHOPOIHOI'0 yJacTKa IeNH. 3aKOH
Owma s 3amkHyTOH Lien. [IpaBuia

- CONPOTUBIIEHUE IPOBOTHUKOB;
- 3aBUCHMOCTb CONPOTUBIICHHS OT
TEeMIIEPaTypBhl;




Kupxroga.
PaboTa 1 MOIITHOCTE TOKA. 3aKOH
Hxoynsa-Jlenua

- COCAMHCHU IMTPOBOAHUKOB,
- TOKU B Pa3JIMYHBIX Cpeaax;
- QJICKTPHUYCCKUC LICTIK C  JIAMIIOUYKAMHU

. OnpITHI 10 H3yYEHHIO 14
. MATrHUTHBIX SIBJICHHH
MarsuTHoe 1noJjie MOCTOSIHHBIX TOKOB. OIBITHL:
IIpupona MarHuTHBIX ABJIEHUNA. BekTop - OIBIT DpCTea CUIIOBOrO AEUCTBUS Ha
MAarHUTHOM MHIYKIIUU. 3aKOH AMIiepa. MAarHUTHYIO CTPEJIKY;
6.1 MarnuTHOE B3aumoencTeue. BuxpeBoi 2 - B3aMMO/ICHCTBHE TOKOB;

' XapakTep MarHUTHOrO 1mojs. JInHuu - B3aUMOJIEUCTBHE MOCTOSHHBIX
MarHuTHOMN HWHAYKIUU. MarsauTtHoe noJje HOI[KOBOO6pa3HI)IX MarHuToOB,
IIOCTOAHHOI'O MarHura (MaFHI/ITHOP'I - BU3yaJiM3alrsd MaroHuTHBIX HOJ'IG?I;
CTPEJIKH), COJICHOU/IA. - MATHUTHOE T10JIe 3EMJIH.

JBu:keHne 3apsKeHHBIX YacTHIl B OIBITHI:

MArHUTHOM MoJIe. - KpyroBO€ JIBI)KCHHE TOIUTaBKA B

HeﬁCTBHe MAar"gmuTHOIO I10JIs1 Ha COCYJ€ C DJICKTPOJIUTOM B MarHUTHOM
6.2 | meuxymmiics 3apsn. Cuna Jlopenna. 2 TI0JIE;

ITpunimn AeCTBUS TUKINYECKUX - OTKJIOHEHHE TOYKH Ha DKpaHe

YCKOpHUTENEH 3apsHKEHHBIX YaCTHII. ocuusuiorpaga MarHuToMm;

- IBIDKEHHE MCKPOBOTO paspsa

JlelicTBHe MArHMTHOIO0 TOJA  HA OIIBITHL:

MPOBOAHUK € TOKOM. - IeficTBUE CHITBI AMITepa Ha YIaCTOK

Cuia Ammepa. [IpaBuio neBoi pykw. MPOBOIA C TOKOM;

HpOBOIIHI/IK C TOKOM B MarHuTHOM II0JI€C. - KOHTYp C TOKOM B MarHuTHOM II0JIC
6.3 | KoHTyp ¢ TOKOM B MAarHUTHOE IIOJIE. 4 OTHOPOHOM W HEOJHOPOTHOM;

MarHuTHBIM MOMEHT KOHTYpPa C TOKOM. - 3JIEGKTPOMOTOP

MaruuTtHbIN 10TOK. PaborTa,

coBepIaemas Ipy nepeMeneHIH

MIPOBOJIHWKA C TOKOM B MArHUTHOE TOJIE.

DJIeKTPOMArHUTHASI HHAYKIHS. OMnBITHL:

SIBreHue 37eKTPOMAarHUTHON WHIYKITHH. - oneITE Dapages (0e3 cepAeIHNKOB);

OmnswiTer @apages. DIEeKTPOABIKYIIAS - OIBIT C KaTYLIKOW, UMEOLLEH

cmta nHAyKuu. 3akoH Papanes. 3aKoH OM(IIAPHYIO HAMOTKY ITPOBO/A;

Jlenma. 3aKoH 3IEKTPOMArHUTHON - BO3BHUKHOBEHUE 3JIEKTPOMarHUTHOM
6.4 naayknuu. [pupoma D/1C 4 WHIYKIIUWA B MATHUTHOM TI0JI€ 3eMJIH;

' 3JIEKTPOMAarHUTHOW MHIYKIUU. SIBIeHuE - TEHEPATOP IEKTPUUECKOIO TOKA;
caMOMHAYKINH. HIyKTHBHOCTB - HHAYKIIMOHHBIE TOKU B CILIONTHOM
(ko3 hUIHEeHT cCaMOMHTYKITHH ) KOHTYpA. MTPOBOIHUKE;

MNunyxtuBHOCTH coneHoupa. DC - IEMOHCTpaLXs B3aUMHON UHIYKIUU;

CaMOWHIYKIINU. DHEPTHSI MATHUTHOTO - IEMOHCTpAIUs CAMOMHIYKITHH.

TTOJISI.

MarsuTHoe noJjie B BelecTse. OnBbITHL:

HamarunumnBanue cpen. Ilpupona - onbIThl Papajies C NPUMEHEHUEM

HaMarHWYUBaHUA. MoJeKyIspHbIe U CEepIeYHUKOB;

TTIOBEPXHOCTHBIE TOKH. BekTop - IEMOHCTpAITUS OCTATOYHOM

HaMarHW4YMBaHus. BekTop MarHnTHON HaMarHWYeHHOCTH;

WHIYKIAWA. MarHuTHas - IEMOHCTpAITUs BUIOB MarHEeTHKOB;
6.5 | BocmpuuMYHBOCTH. MarHUTHAS 2 - BIIMSIHUE TEMIIEpATyphl HA MAaTHUTHBIE

MIPOHUTIAEMOCTh. DeppOMarHeTHKHY.
KpuBbie HaMarHnunBanusi. MarHuTHBIN
ructepesuc. OcraTouHoe
HamaranuuBanue. KospuutusHas cuna.
Touka Kropu. @eppurtsl. [Ipumenenue
MAarHUTHBIX MaTEpUAaJIOB.

CBOMCTBa MaTepruajioB;




7. | DKcnmepUMeHTAIbLHbIE 14

HCCJICAOBAHUA MEXAaHUHYECKHUX
KO0JICOAHUI U BOJIH

7.1 | MexanuuecKkue KojedaHusl. 2 OnbITHL:
KonebartensHoe nBMKEHHE. - TapMOHHMYECKHE CBOOOIHBIC
He3aryxarorniue cBoOOIHbIC KONICOaHUs. KOJICOaHUS;
I"apmonmnueckue konebanus. AMIUIMTYa, - CBSI3b BpalICHUs ¢ KOJICOaHUAMU TPH
(haza, yacrora, mepuoj KoneOaHuH. MTOMOIIIY TEHEBOH MPOCKIIHNH;
I'paduiky rapMOHHUECKUX KOJIEOaHUH. - BpeMEHHasl pa3BepTKa KoiebaHuit

7.2 | Mexannveckue KoJjedanus. YpaBHEHHE 2 OnBITHL:
rapMOHUYECKHUX KOIeOaHUd. DHEPTHsl - MAaTEMATUYECKUN MASITHUK,
rapMOHUYECKHX KoneOanuii. MasTHUKH - IPY>KUHHBIN MasiTHUK,
(MaTemaTu4eckuil, GU3NIECKUH, - (pu3nUecKuil MasITHHK;
NIPYKUHHBIN).

7.3 | CnoxeHne rapMOHHYECKUX KOJIeOaHmii 2 OnBITHL:
OTHOTO HATIPABJICHHA. - MEXaHM4YEeCKOe CIOKEHUE KolleOaHn i
CBs13b KOJI€0aHUN C IBMIKEHUEM 10 OJHOI'0 HAIIpaBJICHUS,
okpyxHOcTU. ClIOKeHHE KOIeOaHmit - ToJTy4eHUe OUCHMIA,
OJIHOT'O HAaIpaBJIEHUS U OJJUHAKOBOU
yactoTel. CioxxeHne Konedanni
OJUHAKOBOI'O HAITPaBJICHUA C OJIM3KNMU
yacroramu (buenwnsi). Yactora OneHwmil.

7.4 | CnoxeHue rapMOHUYECKUX KOJIeOaHuii 2 OnBITHL:
neprneHAnKYJIAPHBIX HANPABJIEHUIA. - MEXaHMYECKOE CIIOKEHUE B3aMMHO
CroxeHue B3aMMHO HEPIIeHIUKYIISPHBIX HepIEeHINKYJIAPHBIX KOJeOaHni;
kosnebanmii. Purypsl JIuccaxy.

7.5 3aryxamomue KoJieoaHus. 1 OMnBITHL:
JlnccnnaTuBHOCTD peabHBIX -- TApMOHHWYECKHE 3aTyXarolIne
KOJ1e0aTeIbHBIX CHCTEM. AMILTATY/IA, KOJIEOaHHS;
94acTOTa M MEPHOJ 3aTyXaIOMINX - BpEMEHHas pa3BepTKa 3aTyXaIOIINX
Kosnebanmii. Bpems pemakcarum. KoJeOaHmit

7.6 Boiny:xk1eHHbIe KoJiedaHus. 1 OnbIThI:
Bemyxnaromias cuia. 3aBHCHMOCTb - BBIHYK/JICHHBIE KOJIeOaHus,
BBIHYXXJICHHBIX KOJIEOaHUH OT YaCTOTHI. - pe3oHaHc,
Pe3onanc. - yactoromep Ppama..

7.7 | Ynpyrue BoJIHBI. 2 OnbITHI:
Bomnnossie nporeccsl. [Ipononbaele n - BOJIHOBAsI MaIlIMHa 3BOPHIKHHA;
rornepevyHble BOMHBI. OPOHT BOJHEL. - BOJIHOBOM TIaKeT IPY TIOMOIIN
YpaBHEHUE IIOCKON TapMOHUYECKON PE3UHOBOrO IIHYPA;
(6erymeit) Boabl. da3za U JITMHA BOJIHEIL. - KAMEPTOH;
Bonnosoe uncno. ®azoBast CKOPOCTb. - BOJIHOBAsl BaHHA
Hucnepcus BonH. BonHoBOM maker.
I'pynmoBast ckopocTh U €€ CBsI3b C
(ha30Boii CKOPOCTHIO.

7.8 | BzaumojeiicTBie ynpyrux BoJiH. 2 OnbITHI:

Korepentnrie BoHbI. MHTEpdEpeHIns
BoaH. Crosture BosHbl. HopMasnbHbIe
MOJTbI. 3BYKOBEIE BOJIHEI. My3bIKaJIbHEIE
WHCTPYMEHTHI: [yXOBbI€ CTPYHHEIE,
yIapHble. YIbTPa3BYK U €0 CBOWCTBA U
npuMeHenue. MHdpasByk u ero cBoiicTBa.
D¢ dexr Homrepa.

- UHTep(EPEHIINS TOBEPXHOCTHBIX BOJIH
B COCY/JI€ C BOJIOH;

- CTOSYME BOJIHBI HA CTPYHE;

- 3ByKOBOM JJaIa3oH;

- OapabaH, TapenKH.

- CBHpEIb, TyJA0YKa

- CBUCTOK

- s ekt Homnepa




OnbIThI 10 H3Y4YEHUIO
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8. | ABJIEHUH reOMeTPUYECKOM
OIITUKH
doTomeTpusl. OIBITHI:
JIBe cuCTeMbl BEIMYMH U SAUHUI] - (hOoTOMETPHI KaK CPEACTBO
M3MEpEeHHs BUIUMOTO U3ITYUESHHUS: OTIpeNeNeHrs PacCTOSIHUS 10 MCTOYHHKA
OHepreruyeckas cucreMa BeTMYUH U CBETa;
8.1 | enuHMII U3MEPEHUS DIICKTPOMATHUTHOTO 4 - JIFOKCMETP TSI OI[EHKH OCBEIICHHOCTHU 3
n3ny4yenus. BusyanbHas cuctema Y YCTaHOBJICHUS 3BE3/IHOM BETHUMHBI
BEJIMYMH ¥ CAMHUI] U3MEPEHUS CBETA.
[pubopsr st poromerpun. [lepexon ot
SHEPreTUYECKOM CUCTEMBI K BU3YAJIBHOM.
I'eomeTpuyeckasi onTuka. OIBITHI:
OcCHOBHBIE TOHATHS T€OMETPUIECKOI - 110 IPSIMOJIMHEHHOMY
8.2 | onTHKH. 3aKOHBI MPSMOIUHEHHOTO 2 pacnpocTpaHEeHUIO CBETa, OTPAKEHUIO 12
pacnpocTpaHeHUs, OTPAKEHHS 1 OT TPaHUIIBI ABYX Cpel, MPETOMIIEHUIO
TIPETIOMJICHHSI CBETA. Ha TPaHHUILIE IBYX Cpe;
I'eomeTpuyeckasi oNTHKA. OIBITHI:
Ortpaxenwue. [loaHOE BHYTpEeHHEE - IOJTHOE BHYTPEHHEE OTpakeHue,
OTpakeHHE. X0/l Tyuel B IPU3ME. CBETOBO/IbI;
BonokoHHas onTuka B TEXHUKE - X071 JIy4eil B IpU3MEe;
8.3 | (omTuueckast CBsI3b) U MEIUIIMHE 4 - H300paykeHUsI B 3epKaiax IMIOCKOM U 12
(aH70CKOMHS). chepruecKom;
3epkana. M3o00paskeHre B MIIOCKOM
3epkaje, B c(hepuIecKkoM 3epKae.
I'eomeTpuyeckasi onTuKA. OMnBITHL:
IIpenomuenue. [Ipenomiienue Ha - XOJI JTy4eH B TMH3aX COOMparomiei u
cepudecKkoi TpaHHUIlEe pa3zaena IByX paccenBaroIIei ¢ onpeneneHneM
8.4 | cpen. 4 (OKYCHOTO PacCTOSHYS, 12
JIMH3BL, MX XapaKTePUCTUKH. T OHKas - MOJIENb TJ1a3a, OYKU CO CHepuIeCKUMHI
JTUH3A. JTUH3aMU U TATHHIPAYECKIMHA
JTUH3aMU;
I'eomeTpuyeckasi onTuKAa. OMNBITHL:
OnTHYecKne HHCTPYMEHTHI (T71a3, - yTia, MOZIeTh MHKPOCKOTIA C
mytia, ¢oToarnmapar, IpOeKTOPEI, OTIpE/IENICHNEM yBEITMIEHNUS;
g5 | MMKPOCKOI, 3pHTEIbHAs TpYyOBI U 4 - Mozenu (poToammapara u MPOEKTOpPa; 12
Teneckonsl). HemoctaTku onTHYecknx - MOJIENIH 3PUTENBHBIX TPYO
cucreM (abeppartun). (TemeckoroB pedpakTOpoB U
pedIIeKTOPOR) ¢ olpeneIeHreM UX
YBEIWYSHHUS
; OnbITHI 0 H3YYEHHIO 12
. BOJIHOBBLIX SIBJICHUH B ONITHKE
BosaHoBasi onTuka. OnBITHL:
WuaTepdepenius ceera. - Bunpuzma @penens;
KorepeHTHOCTb CBETOBBIX BOJH. - 3epkana dpenens,;
OnTudeckast pa3HOCTh xo1a. CrocoOsI 1 - OnmiT FOHT];
HEOOXOAUMEIE YCIIOBHS JIJIs HAOIIOAeHUS - TOHKHE TIJICHKH,
9.1 nHTephepentnu ceera. UaTepd epentus 3 - konbiia HeroToHa; 5

CBETa B TOHKHX IJICHKAX.
UnTepdepomerpsl AByIyUEBBIE U
MHoromyuessle. [Ipumenenus
HHTEpPEpPEHIIUHN CBETA: IPOCBETICHUE
OIITHKH, HHTEPPEPEHINOHHBIE
CBETOQHIIBTPHI, MPELU3NOHHbIE

- naTepdepomerp Maiikenbcona;

- uareppepomerp ®adpu — Ilepo;

- IpUMEeHeHNe uHTepdepeHun:
MIPOCBETIIEHUE ONTHKH, 3AIIUTHBIE
3HAKH, CBETOQMIIBTPBI, OTpaXKaTenu, 1
T.J.




HA3MEPEHUS MAJIBIX [IEPEMEILECHUMN,
MPOBEpPKa KauecTBa NUTH(POBKU
IIOBEPXHOCTEN U JIp.

BoanoBasi onTuka.

Judpakims cBera. [Tpunimmn
I'toiirenca-®penens. 3oubt Openens.
3onHas rmactuHka. Audpaxuus Openens
Ha KPYTJIOM OTBEPCTUH M HEMIPO3PavyHOM
mucke. Judpakuus Opaynrodepa Ha
menu. JludpakiuoHHas pereTka.

OMBITHL:

- IONTy4eHUs TU(PaKIUU Ha KPYTIIOM
OTBEPCTHHU, HA HEMTPO3PAYHOM JTUCKE;

- mosy4yeHusl TUPaKIMK Ha IEIH;

- U300pakeHUE MOTyYaeMoe Ha
JUQPaKIMOHHOHN pelIeTKe;

- IEMOHCTpAIIUS TOJIOrPaMM Ha TOHKHX

9.2 | Iudpakuusi peHTT€HOBCKOTO U3ITyYCHUSI. CJIOSIX, Ha TOJICTBIX CIIOfAX.
PeHTreHoCTpYKTYpHBIN aHAIIN3
KpPHUCTAJLJIOB.

Honsrtue o ronorpaduu. Y cioBus
MOTY4EHHS TOIOrpapruecKuX CHUMKOB.
Tonorpadus "'abopa-dpenens (Ha
TOHKMX cJ0siX). ["onorpadus Jlenucioka
(Ha TONCTBIX CIIOSX).
BoJaHoBas onTHka. OnBITHL:

Honsipuzanus ceera. Bujs - MeXaHWYeCKUe MOJICITH BUJIOB
MOJISIPU3AIIH CBETA: IMHEHHO TIOJISIPU3AIIHH;
MOJISIPU30BAHHBIN CBET, ECTECTBEHHBIM, - IBOMHOE JTy4enpesoMIIEHNUE;
YaCTUYHO MOJISIPU30BAHHBIN CBET. - IOJISIPOUIBI, 3aKOH Maroca;
Cremnenp nossipu3aui. CBETOBBIE BOJHBI - OTpakeHue u MPEIIOMJICHUE CBETa HA
B aHM30TPOITHBIX cpezax. JIBoiiHoe TpaHUIle pasjiesna IByX H30TPOITHBIX
JTy4ernpenoMIIeHne B KpUCTaJiax. JUDIIEKTPUKOB, 3aKOH bproctepa;

93 Huxpousm. Tlomsiponssr (momnsipusarop, - 3aBUCHMOCTH COTIPOTUBJICHHS OT
aHaiam3aTop). 3akoH Maroca. TeMIIepPaTyphl;

OTtpakeHHEe U TPEIOMIIEHUE CBETa Ha - HHIYIIUPOBAaHUE ONTHYECKON
TpaHUIlEe pa3/iena ABYX H30TPOITHBIX AHU3OTPOITUHU TIPU TTIOMOIITH
IUDIIEKTPUKOB. 3akoH bprocrepa. MEXaHUYECKOTr0 HAIPSHKEHHUS,
WNnaymupoBanHas aHU30TPONIHS - I3MEpEeHNEe KOHIIEHTPAINN caxapa
ONTHUYECKUX CBOMCTB. BpaiieHue

IJIOCKOCTH KOJIEOaHMH MO PH30BaHHOTO

m3myuenus. Caxapumerp. [lomspumerp.

HckyccTBeHHas onTryecKasi aKTHBHOCTb.

BoanoBasi onTuka. OnbIThI:

Hucniepcus ceera. PacmpocTtpanenue - TIOJTy4YeHHE CIIEKTPa MPH ITOMOIIN
CBETa B M30TPOITHBIX ONTHYECKH TpPEXTPaHHON TIPU3MEI;
OHOPOIHBIX cpenax. HopmanpHast u - METOJ] CKPEIIEHHBIX [TPHU3M;

9.4 | aHomanpHas nucnepcuu. JucrepcnoHHbIe - MOJZIETb MOHOXpOMAaTopa
CHEeKTpabHBIE MPUOOPHI (criekTporpad, (mpusmenHoro, MM pakInOHHAS
CHEKTPOCKOIT, MOHOXPOMATOD). pemrerka);

- TIONTy4YeHHE CIIEKTPA OT JAIEKOTO
TOYCYHOT O UCTOTHHUKA (3BE3BI) .
BosaHoBasi onTuka. OneIThL:

Hornomenue ceera. Pactipoctpanenue - TIOTJIONIEHUE CBETa PACTBOPAMH
CBETa B OJTHOPOJIHON Cpe/ie CIIOKHOTO (3aBHCUMOCTH OT JIJTMHBI BOJHBI,
coctaBa. 3akoH byrepa-JlamOepra-bepa. KOHIIEHTPAIMH U TOJNIIUHBI);
CeleKTUBHBIN XapaKTep 3aBUCHMOCTH - TMHEWYaTHIN CIIEKTP aTOMAapHOTO Ta3a;

95 KO3 UIMEHTA TTOTIIOMIEHUS OT JITTHHBI - TIOJIOCATHIN CIIEKTP MOJIEKYIISIPHOTO

BOJIHBI CBeTa. Buibl criekTpoB
IIOTJIONICHUS: TUHEHYAThIN, IT0JI0CAThIMI,
crutoHOW. Mcronb3oBaHue MOrIONeHUs
CBETa B pa3IMYHbIX 00JACTAX HAYKU U
TEeXHUKH (aOCOPOLIMOHHBIN CTIEKTPaIbHBIN
aHaJn3, coeKTpoOTOMETpHS H IIp.)

rasa;




BoanoBasi onTuka. OMBITHL:

Paccesnue cera. OGmee - BU3yaJIn3alus U3Iy4eHNUS;
NPECTAaBICHHUE O PACCESHUU CBETA. - 3aBHCUMOCTb BEJIMYMHBI PACCESIHUS OT
PaccesiHue cBeTa MakpOCKOITMYECKH JUTMHBI BOJIHBI U3JTy4YCHHSI B MyTHOM
9.6 | HEOMHOPOAHBIMHU CpenamH, 1 cpene (aBnenne Tungamns); 4

MEJIKOUCTIEPCHBIMU (MYTHBIMH) CpelaMu
Atmocdepnas peakusi. Paccesnue cera
MYTHBIMM cpefamu. MosekysspHoe
paccesiHue CBeTa.

10. | M3yyenue oCHOB KBaHTOBOIi

(pusuku 1 saepHoil GU3NKHU 14
10.1 KBanToBas ¢puzuka. 4 OnBITHL: 8
TennoBoe u3ydyeHne 1 ero 3aKOHbI. - 3aKOHBI TEIUIOBOT'0 U3TYYEHHUS;
I'umoresa [lnanka. 3aKOHBI BHEITHETO - BHEIIHHH (OTOIPPEKT.
tdororddexra. Popmyrna DHHIITEHHA.
10.2 dusuka aToma. 2 OnBITHL: 6
ILnanerapnas Mmoaens aroma. [loctynaTsl - CIIEKTPOCKOIT;
bopa. Cnexrpanpubiii anamms. Jlazep. - JIa3€pHOE U3JTyUEHHUE.
10.3 du3uKa aTOMHOIO SApAa. 4 OIBITHL: 10
IIpoTOHHO-HEUTPOHHASI MOJEID SJIpa. - cueTuuk I'elirepa;
W3oTomel. DHeprus cBs3u sanep. SAnepHsie - MOZIEJIb Kamepbl BuibcoHa.
cmibl. PanmoakTnBHOCTH. 3aKOH
panroaKTUBHOIO pacnajaa. Bujsl
SJIEPHBIX U3JyYEHUH. S nepHble peakuuu.
10.4 OcHOBBI crieATbHOI Teopun 4 6

OTHOCHUTCJIBbHOCTH.

IINTIAHUPYEMBIE PE3YJIBTATDI

K xonity oOyuenus, o0yyaromuecs: 0yayT yMeTh.

- OIO3HaBaTh B NPHUPOJHBIX SBJICHUSX H3BECTHBIC (DU3UYECKUE MOJECITH IS
OTHMCAHUS MPOCTEHITNX (U3UUCCKHUX SBICHUM;

- UI3MEPSATh OCHOBHBIC (PM3MUECKHE BETMUYHMHBI, YKA3bIBas TOTPEITHOCTH U3MEPEHUI;

- IaBaTh OMpeEICHUS OCHOBHBIX (PU3NUYECKUX MOHITUI U BEJIUYHH;

- pemath PU3NYECKUE 3a/1a9H, UCTIONB3Ys METOABI (PU3UYECKUX UCCIICIOBAHUM,

- WCIOJIb30BaTh YMCJICHHBIC 3HAUYCHHS (YH/IAMEHTAIBHBIX (HU3MYECKUX KOHCTAHT
JUTSL OLIEHKH PE3yIbTaTOB MPOCTEHINX (HU3UIECKUX IKCTICPUMEHTOB;

MeTanpeaMeTHble pPe3yJbTAThI:
- YMEIOT HaXOJIUTh HH(GOPMAIIUIO B PA3IMYHBIX HCTOUHHUKAX;
- UMEIOT HABBIKM OLICHKH PE3YJIbTATOB U3MEPEHHUM U 3AIUTHI PEIICHUM
MPAKTUYECKUX 3aTAHUN.

IIpeameTHbIE pPe3yJIbTATHI:
- YMEIOT MPOBOJAUTH YHCICHHBIE pacYeThl (DU3NUECKUX BEITUUUH MPU
peleHnu QU3NIeCKuX 3ajad;
- YMEIOT (POpMYJIMPOBATh OCHOBHBIC (PU3HMYECKHUE 3aKOHBI U TPAHMITBI UX
MPUMEHUMOCTH;




- YMEIOT NPUMEHATH 3HaHWE PU3NMUYECKUX TEOPUM IS aHAJIU3a HE3HAKOMBIX
(pU3HYECKUX CUTYaLU;

- YMEIOT [aBaTh CJIOBECHOE M CXEMOTEXHUYECKOE OIHMCAHUE OCHOBHBIX
(pU3HYECKUX IKCTIEPUMEHTOB.

JInuHOCTHBIE pe3yJIbTAThI:
- OyAyT IEMOHCTPUPOBATH HABBIKH CAMOCTOSATEIBHOTO IJIAHUPOBAHMS CBOEH
HCCJIEeI0BATEIbCKON NeATENbHOCTH, aIEKBATHO OIIEHUBATH CBOIO PaboTYy.

KoMmieke opranu3aiiioOHHO — MEAArOru4eCKux yCjaoBul
YcaoBus peajquzanvu NporpaMmmel

MaTepuaibHO TeXHHYECKOe ofecneyeHme:

OcHoBHBIE TpeOOBaHHUS K (PU3NIECKOMY IKCIIEPUMEHTY — OpraHHUYecKasi CBSI3b C
U3JaraéMbiM MaTepuajoM, YOCIUTEIHHOCTh M SICHOCTH TOJYYEHHBIX pE3YJIbTaTOB,
MUHUMH3UPOBAHHOE TPOSBICHUE IMOOOYHBIX JP(PEKTOB, W3BECTHOCTh M TMPOCTOTA
UCTIOJB30BAaHHOTO OOOpYNOBaHUS, BIAJCHHEC MpPHEMaMHU YCWICHHS H3y4aeMoro
(Heo6xoaumMoro) pusznyeckoro 3dexra.

Obopyoosanue:
[lepeueHs 000pyIOBaHUS ¥ MPUOOPOB MPEICTABICH B OTACILHOM JIOKYMEHTE.
*  IMepCOHAJBHBIA KOMIBIOTEP/ HOYTOYK/ TUIAHIIETHBIN KOMIThIOTEp — | TIT.;
*  MYJIbTHMEIUUHBIA TPOEKTOpP WJIM aHAJOTUYHOE OOOpymOBaHUE IS
BOCTIPOM3BEACHHUS MTPE3CHTAIIHH;
* JIOCTYH B CETh HHTEPHET.
IIpocpammnoe obecneuenue:
» omepanuonHas cucrema Windows;
» Opaysep Google Chrome;
 Visual Studio 2019
OcoOeHHOCTh, 00pa30BaTENBFHOTO MPOIECCa COCTOUT B TOM, 4YTO AaKTHUBHO
UCIIOJIB3YETCS] METOJ TpoOJeMHOro OOydeHHs, W BCIO HEOOXOAMMYIO HH(OpPMAIUIO
oOydJarommmMcsi HEOOXOIUMO CaMOCTOSTETLHO HAXOAUTh B PA3IMYHBIX HCTOYHHUKAX.

DopMbI KOHTPOJISA

OCHOBHBIMH BUJIaMH OTCIIC)KUBAHUS PE3YJIbTATOB YCBOEHUS y4eOHOr0 MaTepuaia
SIBJISIETCSL IPOMEXYTOUHBINA U UTOTOBBII KOHTPOJIb.

[IpoMeXKYyTOUHBIH KOHTPOJIb OCYIIECTBIISIETCS MPHU 3aBEPIICHUH KaXKJIOTO pasjena
nporpaMmbl. [IpoBoauTcs B BHAE pEUICHUS NPAKTUUYECKUX 3aJaHUM MNpOOJIEMHOrO
Xapakrepa.

UTOroBelii KOHTPOJIb MPOBOJAUTCA B KOHIlE oOydeHus. Llenb ero mpoBeaeHus —
OmpeJieSICHHE YPOBHSI YCBOEHUS MPOrpaMMBbl KaxIbIM yuamumcs. Dopma npoBeneHus: —
MpE3CHTAIUsl TBOPUECKOTO  3aJaHusl KaxAblM OO0y4yaeMbIM C  MOCJIEAYIOUIUM
00CYXXJICHUEM.




(I)OprI NnpeaAcCTaBJACHUA PE3YJAbTATOB
I[eMOHCTpaHI/IH BBIITOJTHCHHBIX ITPAKTHYCCKUX 3aI[aHHI>'I, mpe3cHTaluuA TBOPUYCCKOIo
3aJlaHHs 110 pe3yibTaTaM OCBOCHM IIPOrpaMMBIL.

OueHo4YHbIe MAaTEePHAJIbI

Kaxxgoe mpakTudeckoe 3aJaHue OIECHUBACTCS TMEAaroroM IO  CIEAYIOIUM
KPUTEPHUSIM NPECTABICHHBIX B TAOIUIIE HIKE.

Tak e orleHMBaeTCsl aKTUBHOCTH YYAIIIETOCS BO BpEeMs 3aHSATUI U BHITIOJTHEHUE UM
JOMAITHHUX 3aaHHH.

Huzkuit yposens — ot 0 10 40 Gasios,

Cpennuii ot 41 no 60,

Bricokuii ot 61 1o 80 6amos.

Ouens BricOkH ypoBeHb 0T 81 10 100 Ganos.

OreHounas Ta0auIa.

OUO 3anaHue OntumanbHo | OdopmiieHue ITonHoTa

yUCHHUKA CTb xona | pemrenuss (0-20 | 000CHOBaHHOCTH
pemrenust (0- | OamToB) pemenust  (0-30
50 6aioB) 0aJIoB)

OreHKka TBOPYECKOTO 3aJaHus OCYIIICCTBIISETCS COTIIACHO MPEICTaBICHHONW HUXE
Ta0JIHIIE.

OrnieHouyHas TabIUIA TTPOCKTOB.

0150 Tema Oddextuno | Opopmnenu | Crnoxuocts | PesympraT

yUCHHUKA | TBOPYCCK | CTh pernenus | ¢ pemieHus | 3amanus (0- | 3amuter (0 —
oro (0-50 (0-20 10 6amtoB) | 20 GamioB)
3a1aHusl | OAJIIOB) OaJIIIOB)

MeTtoanyeckoe odecneyeHne MporpamMmabl

IIpueMbl 1 METOABI OPraHU3ALUM 3aHATHH.

MeTtonbl Opranu3alnny U OCYIIECTBICHUS 3aHITUI

1. [lepuenTUBHBIN AKLIEHT:

a) CIIOBECHBIE METOBI (pacckas, 0ecesa, HHCTPYKTAaXK);

0) HarJSITHBIE METOIBI (JIEMOHCTPAIIMH MYJIbTUMEINIHBIX TIPE3CHTAIUH,
JIEMOHCTpaNs (GU3HIECKUX IKCIICPUMEHTOB);

B) IPaKTUYECKUE METObI (YIIPAXKHEHHUSI, 3a/1a4n).

2. 'HOCTHYECKUI aCEKT:

a) WUIIOCTPATUBHO- OOBSICHUTEIBHBIE METO/IbI;

0) penpoIyKTUBHBIC METOIbI;



B) MpOOJIEMHBIE METO/IbI (METOBI MPOOJIEMHOI0 U3JI0XKEHHMS) TAETCS YacTh

T'OTOBOI'O 3HAHMA,

I') 3BPUCTUYECKHUE (HYaCTUYHO-TIOUCKOBBIE) C BOBMOXHOCTBIO BEIOOpA BAPHAHTOB;
1) UCCIIEIOBATENIbCKUE — YYaIllUeCs CAaMH OTKPBIBAIOT U UCCIIEAYIOT 3HAHUS.
3. Jlornueckui acreKT:

a) MHIYKTUBHBIC METOJIBI, JICTYKTUBHBIE METO/IbI, IPOIYKTHBHBIH;

0) KOHKpETHbIE U a0CTPaKTHBIE METO/IbI, aHAJIU3 U CUHTE3, CPABHEHHUE,
000011eHre, adbcTparupoBanue, Kiaccuukams, cucTeMaTu3aius, T.e. METO/Ibl KaK
MBICJIUTEIbHBIE ONIEPaIIH.

4. YripaBlIeHYECKUI aCITEKT:

a) MEeTO/bl y4eOHOI pabOoThI MO PYKOBOJICTBOM YUMTEJIS;

0) METO/bl CAMOCTOSATENBHON YueOHOM paboThl yHaIIuXCs.

MBTO}]LI CTUMYJIMPOBAHUA U MOTHBAIIUM NEATCIBHOCTH
MeTOIIBI CTUMYJIMPOBAHUS MOTUBA HHTCPCCA K 3aHATHUAM:

1.

ITIOCTaHOBKA HpO6H€MLI npun ACMOHCTPAIUMU OIIBITOB W IIOUCK €€ PCHICHUA,
CIOKCTHAsA HUIpoBasd COCTABAOOIAA KypCad, IIO3HABATCIIBHBIC 3aJaydd,

JTUCKYCCHH.

2. MGTO}ILI CTUMYJIMPOBAHUA MOTHUBOB J0JII'a, CO3HATCIIbHOCTH, OTBETCTBCHHOCTH,

HACTOMYUBOCTH: Y6€)K,H€HI/IG, Tpe6OBaHI/IC, MMPUYUYCHUC, YIIPAKHCHUC, ITOOIIPCHUC.

KanennapHo-yueOHblii rpadguk

Mecsig

JlaTa Komnuectso
HanMenoBaHue TeM JacoB

Cenrabpn BBe/ieHHe B MEXaHHUKY. 3

KunemaTuka nocrynarejbHOI0 IBUHKEHHS. 3

JIMHAMHKA MaTePHAILHON TOYKH (II0CTYNATENHLHOIO ABHKeHusT | 3

TBEPAOro TeJja)

CuJibl B Ipupoje. 3

PaGora u 3neprus. 3akoHbl coxpanenus. Yacts 1. 4
OxkTa6pb 3akoHbI coxpaHenust. Yacts 2. KnnemMaTnka BpamareibHoOro 4

JABHKEHUSL.

MexaHnuka TBepaoro tesa. MoMeHTBhI CHJI B IPUPOJE 4

Pabora W JHeprusi BpalIaTeJbHOIO [BWKeHHMsl. 3akombl | 4

COXPaHEHHUs] BPaLlATeJIbHOI0 ABMKEHMSI.

3aKoHBI COXpaHEHH S BPAIATEJIbHOr0 ABM:KeHus1. MexaHuka 4

JKHAKOCTel M ra3oB. Bonpocel ruapo- u apocraruku. Yacte 1
Hos6ps MexaHHKa KHAKOCTel 1 ra3os. Bonpocsl ruapo- u 4

apocratuku. Yactp 2.

Mexanuka :xuaKocreii u razos. Bonpocsl ruapo- u 4

aspoanHamMuku. Yacts 1.

Mexanuka :xuaKocTeii u razos. Bonpocsl ruapo- u 4

aspoauHaMuKu. Yacts 2. OCHOBBI TEILUIOBBIX SBJICHUIA.

OCHOBBI MOJIEKYJIAPHO-KHHETHYECKON TeOPHH 4

OCHOBBI TEPMOIMHAMHUKH. 4
Hexabpsb IlepBoIii 3aK0H TepMoaguHAMHUKH. BTOpoii 3aKoH 4

TePMOIUHAMHUKH.

yueOHbIe




Bropoii 3akoH TepmoguHamMukn. Pa3oBble nmepexoabl.

DJIeKTpHYecKoe MoJjie B BAKyyMe. DJIeKTpHYecKoe MoJje B 4
JHMIJIeKTPUKAX
ITpoBOAHUKH B 3J1EKTPUYECKOM MOJIe 4
3aK0HBI MOCTOSIHHOT0 TOKA 4
SuBaps MarHuTHoe moJie NOCTOAHHBIX TOKOB. JIBHKeHMe 3apskeHHbIX | 4
YacTHI] B MATHUTHOM I10J1€.
JeilicTBMe MATHUTHOTO I0JIS1 HA MPOBOJAHUK € TOKOM. 4
DJIeKTPOMATHUTHASI MHAYKIMS. 4
®deBpanb MarauTHoe nmoJjie B BelllectBe. Mexanuveckue Kojaedanus. 4
Mexanndeckue kojedanus. Mastauku. ClioxkeHHue 4
rapMOHMYECKUX KOJIeOAHUIT 0THOT0 HANIPABJIEHUSL.
CJ0keHne rapMOHNYECKUX KOJIe0aHuil mepneHIuKyJISIPHBIX 4
HanpaeJieHuii. 3aTyxaomue KojedaHus. BoIHy:K1eHHbIe
KOJIeOaHUSs.
Ynpyrue Bojinbl. B3auMoaeiicTBue ynpyrux BoJIH. 4
®otomeTpusi. 'eomerpuueckas ontuka. OTpakeHue. 4
Mapt I'eomeTpuyeckas onTuka. 3epkaa. 4
I'eomeTpuyeckas ontuka. [Ipenomuenue. I'eomeTrpuyeckas 4
ontTuka. JIna3LL.
I'eomeTpuyeckas ontuka. JIuasel. ['eoMeTpuyeckasi onTuka. 4
Onruyeckue npuoopEL.
Boanosasi ontuka. Uarepdepenius ceera. Bosmmonasn 4
onTuka. udpakuus cBera.
Atpernb BoJsnoBasi ontuka. Judpakuus ceera. BojiHoBasi onTuka. 4
Tlonsgpu3zaims cBera.
BoanoBas onTtuka. Jlucnepcus ceera. BojilHoBasi onTHKA. 4
Ilornmomenne ceera. BosnoBasi onTuka. PaccesHue cBera. .
KBanToBas ¢pusuka. 4
®uszuka atoma. Dusuka aTOMHOI0 siApAa. 4
Maii ®u3nka aTOMHOT0 siApa. OCHOBBI CIENMATBLHOI TEOPHHU 4
OTHOCHTEJIbHOCTH
TecTtupoBanue 4
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