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rocyJapcTBEHHOr0 00pa30BaTeNbHOTO CTaHJapTa cpefHero obuero obOpa3zoBaHwusl,
«ITpocseuenuey, 2011.



1. HosicHuTEIBLHAS 3AIIHCKA

1.1. Pabouas nmporpamma 1o ¢usuke pazpaboTaHa B COOTBETCTBHH ¢ yueOHbIM turanoM ['BOY
mkoinbl Nell3 Ha ocHoOBe (henepadbHOrO KOMIIOHEHTa TOCYJapCTBEHHOTO 00pa3oBaTeIbHOTO
CTaHJapTa cpeaHero odmero oopa3oBaHus 1Mo GU3HKE.

PaGowas mporpamma 1o ¢u3uKe npeAHa3HadeHa i yyamumxces 10-11  kmaccoB
00pa30BaTeNbHOTO YUpeKACHUS, pa3padoTaHa Ha OCHOBAHHH
- Ilpumepnoit mporpammsl cpenHero ooOmero oOpa3oBaHusi 1o (usuke (06a30BbI  ypOBEHB),
COCTaBJICHHOW Ha OCHOBE (pelepalbHOTO KOMIIOHEHTa TOCYJapCTBEHHOIO 00pa30BaTeIbHOIO
crannapra, «IIpocsemenuey, 2010.

1.2. Ha usydenue maHHOTO Kypca orBomutcst 136 gacos. [Iporpamma paccuutana Ha 2 roja
00yJeHus:

- 10 kimacc — 68 yacoB (34 y4ueOHbIC HENENN);
- 11 xmacc — 68 yacoB (34 yueOHbIC HEIEN ).

1.3. Pazmensl mporpamMMmbl TpPAJAWIMOHHBL: MEXaHHKAa, MOJEKyJspHas (Qu3nKa ¢
TEPMOJMHAMHUKA, JJIEKTPOIMHAMUKA, KBAaHTOBAas (u3nKa (aToMHas ¢pu3nka U (HU3MKa aTOMHOTO A]Ipa).
['maBHass 0COOEHHOCTH MPOrpaMMBI 3aKJIIOYACTCI B TOM, 4YTO OOBEIMHEHBI MEXaHWYECKHE W
JJIEKTPOMAarHuTHeIe KojeOaHus W BOJHBL. B pesynbrare olnerdaercs W3ydeHHE IEPBOro pasfelna
«MexaHuKa» U IEMOHCTPHUPYETCS €IIe OJIMH aCIeKT eIMHCTBA TPUPOIBL.

1.4. PaGouas mporpamma mno (u3MKe COCTaBJICHA C YYETOM CIEAYIOINX YYEOHBIX TOCOOHI:

1. Msixumes I'.5l. ®usuka 10 xnacc. ba3oseiii n npoduinsHbid ypoBHU. — M.: IIpocBenienne, 2010.
2. Msikumes I'.51. @usuka 11 knacc. bazoBsiii u npodunbHblil ypoBHH. — M.: [IpocBemenue, 2011.

1.5. Texymmii KOHTPOJIb U IPOMEKYTOUHAS ATTECTALUSA 10 YIOHOMY MPEeIMETY POBOISATCS B
cootBercTBUU ¢ «llomoxkeHueM 00 OCYIIECTBICHHH TEKYIIErO KOHTPOJS YCIEBAaeMOCTH U
POMEKYTOYHOU aTTECTAIINU YIAITIXCS.

1.6. TpeGoBaHMs K YPOBHIO OJTOTOBKHU BBIITYCKHUKOB

B pesynbrarte nu3ydenus: GuU3NKu Ha 6a30BOM YpOBHE YUEHHK JIOJDKCH

3HATH/TIOHUMATD!

- CMBICT TIOHSTHH: (U3NYECKOE SIBJICHHE, THIOTE3a, 3aKOH, TEOPHs, BEIIECTBO, B3aWMOICHCTBUE,
3JIEKTPOMAarHUTHOE I10JIe, BOJIHA, (DOTOH, aTOM, aTOMHOE ]Ip0, HOHU3UPYIOLINE U3Iy4YeHus, MJIaHeTa,
3Be3/4a, rajlakTuKa, Becenennas;

- CMBICT (U3MYECKUX BEJIMYUH: CKOpPOCTb, YCKOpPEHHE, Macca, Cujla, HUMIynbc, padora,
MeXaHUYeCKasi SHEPrHs, CpPeaHSIs KUHETHUYECKas YHEpPIrHs YacTHIl BEHIECTBA, KOJWYECTBO TEILIOTHI,
AJIEMEHTAPHBIX AIIEKTPUUECKHUH 3apsij;

- CMBICT ()U3MYECKHX 3aKOHOB KJIACCHYECKOW MEXaHWKH, BCEMHUPHOTO TATOTCHHUS, COXPAaHEHHS
SHEPIUU, HUMIYJIbCa U 3JIEKTPUYECKOTo 3apsaa, TEPMOAMHAMHUKH, 3JIEKTPOMArHUTHOW HHIYKIIMH,
dboTtorpdexr;

- BKJAJ POCCHMCKHX U 3apyO€KHBIX YUEHBIX, OKa3aBIIMX 3HAYUTEIbHOE BIMSIHME Ha pa3BUTHE
buzuky;

YMETh!

- ONHUCHIBaTh M OOBSICHATH (PU3MUECKHE SBICHUS W CBOMCTBAa TeN: JBIKCHHE HEOCCHBIX TeN H
UCKYCCTBEHHBIX CITyTHUKOB 3€MJIM; CBOMCTBA Ia30B, HUJIKOCTEH U TBEPABIX TEN; dJIEKTPOMAarHUTHAs
WHIYKIHS, PactpOCTpaHEHUE JIIEKTPOMArHUTHBIX BOJIH, BOJIHOBBIE CBOWCTBA CBETA; M3YyUeHHE U
MOTJIOIIEHHE CBETa aTOMOM; (poTOr(hEKT;

- OTJIMYATh THIIOTE3bl OT HAYYHBIX TEOPHUH; JeIaTh BEIBOBI HA OCHOBE SKCIIEPHUMEHTAIBHBIX TaHHBIX;
NPUBOJNUTH MPUMEPHI, MOKA3bIBAIOIINE, YTO HAOIIOACHUS U SKCIEPUMEHTHI SIBJISIIOTCS OCHOBHOM ISt
BBIIBUKCHUSI THIIOTE3 W TEOPHUH, IMO3BOJITIOT TPOBEPUTh HCTUHHOCTh TEOPETHUYECKUX BBIBOJIOB,
¢du3uueckas Teopusi 1aeT BO3MOXKHOCTh OOBSICHATh U3BECTHBIE SIBICHUS NMPHUPOJIBI U HAy4yHbIE (DAKTHI,
NIPeJICKa3bIBATh €€ HEN3BECTHBIC SIBICHUS;

- TPUBOJUTH MPUMEPHI MPAKTHUECKOTO HCIIOJIBb30BaHUS (U3UUYECKUX 3HAHMNA: 3aKOHOB MEXaHHKH,
TEPMOJIMHAMHKH W JJIEKTPOAMHAMUKHN B DJHEPTETHKE; PA3IMIHBIX BHIOB AJIEKTPOMArHUTHBIX H3YYCHUH
JUIS Pa3BUTUS PAJMO U TEIEKOMMYHHKALMN; KBAaHTOBOW (PM3MKU B CO3JAAHUU SIIEPHON SHEPreTHUKH,
J1a3€epoB;



- BOCHPHUHUMATh M HAa OCHOBE IOJYYCHHBIX 3HAHUH CaMOCTOATENIBHO OLEHHBAaTh HH(OpPMAIHIO,
conepxairytocs B cooduennax CMU, MHtepHeTe, Hay4YHO-TIOMYJISPHBIX CTAThX;

UCIOJb30BaTh INPHOOPETEHHbIE 3HAHMS W YMEHHA B IPAKTHUYECKOW JAEATENbHOCTH W
IIOBCEJHEBHOM KU3HHU JUIA:
- obecrieueHus: 0€30MACHOCTH JKU3HEAEATEIILHOCTH B IPOLIECCE HCHOJIb30BAHUSA TPAHCIOPTHBIX
CpPEeACTB, OBITOBBIX JIEKTPONPUOOPOB, CPEICTB PAJANO- U TEICKOMMYHUKALIMOHHON CBS3H;
- OLICHKH BJIMSIHUS HA OPTaHU3M YEJIOBEKA U APYTUe OPraHU3Mbl 3arPSI3HEHUS OKPYKAIOIEH CPEbl;
- PaMOHAJIBHOIO IPUPOIONOIB30BAHUS U 3aILUThI OKPYKAOLIEH CPEbI.

2. TemaTn4yeckoe NJIAHUPOBAHUE

KonuuecTBo yacoB B ToMm uncie
IIpakTHyec KountpoJb
Pa3nennbl, TeMbI Tpumepras, PaGouas KHe, J1adopa- HbIE
aBTOpPCKast
nporpamma nporpamMmma TOpPHBIE (3aueTHbIE)
padoTsl padoThl
10 kJaace 70 68
1 ®u3zuka Kak Hayka. Meroapl Hay4HOIO 4 4 - -
MO3HAHUS IPUPOBIL.
2. | Mexanuka. 32 33
2.1. | Kunematuka. 11 1 1
2.2. | JlunaMuka. 14 2 1
2.3. | 3aKkoHBI COXpaHEHHs B MEXaHHKE. 9 3 1
3. | MonekynsipHasi pu3HKa U TEPMOANHAMHKA. 27 30
3.1. | Monekynsipaas Gpusnka 11 1
32, CBf)fICTB& pEaNbHBIX  Ta30B, IKHIKOCTEH, 8 2 1
TBEPIBIX TEIL
3.3. | OCHOBBI TEPMOJMHAMHUKH. 11 1 1
4. | OboOmaroriee NOBTOPEHUE. 1
5. | Peseps. 7
11 knace
1. | DnekTposnHaMuKa 35 40
1.1. | DuekTpocTaTuka 9 1 1
1.2. | 3aKoHBI MOCTOSIHHOT'O TOKA 7 2 1
13 DJIeKTPOMarHuTHOE TOJIe. DJIEKTPOMarHUTHAs 14 1 1
BOJIHA
1.4. | 'eomeTpryeckast ¥ BOJIHOBAsi ONTHKA 10 2 1
2. | KBanroBas ¢u3uka u 2neMeHThl acTpoQu3uKku 28 28
2.1. | ®oroaddext 7
2.2. | AtomHas U siepHas Qu3nka 15 1
2.3. | Ctpoenne u 3BoroIus BeenenHo 5
3. | OGo0maroiee MOBTOPEHHE. 1
4. | Peseps 5 -

3. Conep:xaHue NpoOrpamMmbl
10 kaacce
(68 uacoB)

Pazoen 1. @u3uka kak nayka. Memoowsl nayunozo no3nanus npupoowvl (4 uaca)

Uro u kak uszydaer ¢usuka? Hayunslii Meron mo3Hanus. HaOmronenue, HaydHas rumoresa u
sKcriepuMeHT. HayuHble Mopenu W HayuHas ujeanu3anus. ['paHuIlbl TPUMEHHUMOCTH (PU3NYECKUX
3akoHOB M Teopuil. [lpunnun coorBercTBus. CoBpemeHHas (u3nueckas KapTuHa wmwupa. [ne
UCTIOJIB3YIOTCS (PU3HUECKUE 3HAHUS U METO/IbI?

Yuawueca oonowcnol 3name:. poiab (U3MKU B MO3HAHUM BEIIECTBA, MOJIA, MPOCTPAHCTBA U
BPEMEHM; HAy4yHbIE€ METOJABl IMO3HAHUS OKPYKAIOLIET0 MUpAa M UX OTIMYMA OT JIPYI'MX METO/OB
MIO3HAHMS NPUPOABL; POJIb HKCIEPUMEHTA U TEOPUU B IPOLIECCE MO3HAHUS IPUPOIBI; MOACIUPOBAHNE
(GU3MUEeCKUX TPOLECCOB M SIBJICHUM; TPaHUIBI NPUMEHHUMOCTH (DU3NYECKUX 3aKOHOB M TEOpHii;



IPUHIUI COOTBETCTBUS; YEThIPE THUIIA B3aUMOJICHCTBHSI; OCHOBHBIE JIEMEHTHI (PU3UUECKOM KapTHHBI
MHpa.

Yuawuecsa oonocner ymems: OTINYATh T'MIIOTE3bl OT HAYYHBIX TEOpHUH; AenaTh BBIBOABI Ha
OCHOBE 3KCIIEPHMEHTAJILHBIX JAaHHBIX; MPUBOJIUTH MPUMEPHI, MOKA3bIBAIOUINE, YTO: HAOIIOACHUS U
9KCHEPUMEHT SBIISIOTCS OCHOBOHM ISl BBIABMDKEHHSI TUIIOTE3 U TEOPUM, MO3BOJIAIOT IPOBEPUTH
UCTHUHHOCTh TEOPETHYECKMX BBIBOJIOB, YTO (PpU3MUECKass TEOpHsl JAaeT BO3MOXKHOCTH OOBACHATH
U3BECTHBIC SIBJICHUS IPUPO/Ibl U HAyYHbIE (AKThl, IPE/ICKA3bIBATh €I11€ HEU3BECTHBIC SBJICHHUS.

Pazoen 2. Mexanuka (33 uaca)
2.1. Kunemamuxka (11 uacoes)

Cucrema otcuéra. MarepuanbHas Touka. Koraa Tesno MoKHO cUMTaTh MaTepuaabHOW TOYKOM?
TpaexkTopusl, MyTh U IEPEMEILICHHE.

MrroBeHHas ckopocTb. HanpasieHrue MrHOBEHHOM CKOPOCTH IIPU KPUBOJIMHEMHOM JIBU)KCHUH.
Bektopubie BenuuuHbl W uX nOpoekuuu. CroxkeHwe ckopocteil. IIpsMonuHeiiHoe paBHOMEpPHOE
JIBUKECHHUE.

VYckopenue. I[lpsMonuHeitHoe paBHOYCKOpeHHOE ABMkKeHUE. CKOpOCTh U INepeMelieHue Mpu
HPSIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKECHHH.

KpuBonuneliHoe paBuwxkeHue. PaBHOMepHOE JBMKEHHE IO OKPYXKHOCTH. (OCHOBHBIE
XapaKTEpUCTUKU PABHOMEPHOIO JIBMJKEHUS 110 OKPYKHOCTU. YCKOpEHUE TIpU PABHOMEPHOM
JBUKEHUHU 110 OKPYKHOCTH.

Jlemoncmpayuu.

3aBHCUMOCTh TPAEKTOPUHU OT BHIOOPA CUCTEMBI OTCUETA.

Jlabopamopnvie pabomui.

1. 3mepenune yckopeHusi CBOOOIHOTO MaIeHUs TEl.

Yuawuecs 0ondrcnel 3Hams: TOHATHSA: MEXAHUUECKOE JIBU)KEHUE U €r0 BUbI; CUCTEMA OTCUETA;
MarepuaibHasi TOYKA; 3aKOH JBI)KEHMS; IyTh W NEpPEMEIICHUE; CpEeAHss, MIHOBEHHas, |
OTHOCHUTEIIbHAs ~ CKOpPOCTH;  IPSMOJIMHEHHOE  paBHOMEPHOE  JABW)KEHHME,  IPSMOJMHENHHOE
PaBHOYCKOPEHHOE JIBI)KEHUE; YCKOPEHHE; CBOOOTHOE MAaJCHHE TEJ; ABIKEHHUE Tella M0 OKPYKHOCTH.

Yuawuecs 0ondxcner ymems: HaXOAUTh MYTh U IEPEMELIECHHUE TeJa, CPEIHIOI CKOPOCTb.

2.2. lunamuxa (14 uacos)

3aKkOoH MHEpPUUM U sBJIeHWE UHepuuu. MHepuumanbHble cCHUCTEMbl OTCUYETa W NEPBBIA 3aKOH
Herorona. [IpuHiun otHocuTensHocTH [Nanunes.

Mecro uenoBexka BoO Bceenennoil. I'eoneHtpuueckas cucrema mupa. ['ennoneHtpuyeckas
CUCTEMA MUpA.

BsaumopeiictBus u cunbl. Cuna ynpyroctu. 3akoH ['yka. M3MepeHue cuil ¢ MOMOIIBIO CHUJIBI
YIPYTOCTH.

Cuna, yckopenue, Macca. Bropoii 3akon Hprlotona. [Ipumepsl npumMeHeHHs] BTOPOrO 3aKOHa
Herorona. Tperuit 3akoH Herorona. [IpuMepsl npuMeHeHns TpeTbero 3akoHa HeroToHa.

3aKOH BCEMHUPHOTO TATOoTeHUs. ['paBuTanioHHas nocrosiHHas. Cuna TsbkecTH. [[BukeHue mnoa
JEHUCTBUEM CHJI BCEMHUPHOIO TATOTEHMs. JIBM)KEHHME MCKYCCTBEHHBIX CIIyTHUKOB 3eMJIM U
KocMuueckux kopaOneil. IlepBas kocmuueckas ckopocTh. Bec m HeBecomocTh. Bec moxosiierocs
Tena. Bec Tena, IBUIKYIIETOCS ¢ YCKOPEHUEM.

Cuutel Tpenns. Cuna Tpenus ckoapxeHus. Cuita TpeHus nokos. Cusa TpeHHs KaueHUs.

Jlemoncmpayuu.

SBnenne mHepuuu. CpaBHEHHE MacC B3aUMOJEHCTBYrOIIMX Tel. BTopoi 3akoH HproTona.
N3mepenue cui. CrnoxeHue cuil. 3aBUCUMOCTD CHIIBI YIIPYTOCTH OT edopmarii. CUibl TpeHHUS.

Jlabopamopnwsie pabomul.

2. VI3yyeHue ABMXKEHHE TeJl IO OKPY>KHOCTH IO/ JCWCTBUE CUIIBI TSXKECTU U CUITBI YIPYTOCTH.

3. UccnenoBanue OBMKEHUS Tea IO JEHCTBUEM ITOCTOSHHOM CHIIBI.

Yuawuecsa 0ondcnvl 3Hamv: TOHATUS: TPAaBUTALMOHHAS CUJIA; CHJIA TSDKECTH, YIIPYTOCTH, BEC,
peakuuu onopel, TpeHus; onpenenenue MCO; npuHUMI OTHOCUTENbHOCTH [anuies; 3aKOHBI
JuHaMuKd HpBIOTOHA; 3aKOH BCEMHUPHOIO TATOTEHUS; MCIIOIb30BAaHME 3aKOHOB MEXAHMKHM IS
O0O0BsICHEHUS JIBH)KEHUSI HEOECHBIX TeNl M JJISl Pa3BUTHUSI KOCMUYECKUX HCCIIEIOBaHHM; KOCMUYECKHE
CKOPOCTH; T'PaHMIIbl IPUMEHUMOCTH KJIACCUYECKON MEXAHUKH.



Yuawuecs 0ondxxcnel ymems: pemaTh 3a1a4u Ha IpUMEHeHHe 3aKk0HOB HploToHa.
2.3. 3aKoHbl coxpanenus ¢ mexanuke (8 uacog)

Nmnynbce. 3aKkoH coXpaHeHus umIyiibca. PeaktuBHoe nBuxkeHne. OCBOEHHE KOCMOCA.

Mexanunueckast pabota. MomHocTs. PaboTa cuit TsSHKeCTH, ypyrocTH U TPEHHUSL.

Mexannueckas osHeprusd. llotennumanbHas oHeprus. Kunernmdeckas 5SHeprusi. 3aKkoH
COXpaHEHHUs SHEPTUH.

Jlemoncmpayuu.

PeaktuBHOe aBmxkenue. [lepexoa moTeHIUaNbHON SHEPTUU B KHHETHYECKYIO M 00paTHO.

Jlabopamopuvie pabomul.

4. UccnenoBanue ynpyroro u HEyrnpyroro CTOJIKHOBEHHUSI.

5. CoxpaHeHre MEXaHUYECKON IHEPTruu MpH JABMKCHUH TEIl MOJ] ICUCTBUEM CHIIBI TSXKECTH U
YIPYTOCTH.

6. CpaBHeHUs1 pabOTHI CHIIBI C U3MEHEHUEM KHHETUYECKON YHEPTHH Tea.

Yuawuecsa oondicnvl 3nams: OnpenereHre UMIYJIbCa; PEAKTUBHOE JIBUKCHHE, MEXaHUUYECKas
paboTa; MOIIHOCTh; MOTEHIUAbHAS U KUHETUYECKasi YHEPTUU; UMITYJIbC; CMBICI 3aKOHOB COXPAaHEHUS
MEXaHUYECKON YHEPTrUU U UMITYJIbCA.

Yuawuecs donoicnol ymems: peliaTh 3ajaud Ha IPUMEHEHUE 3aKOHOB COXPAHEHHUS; IPUBOAUTH
IpUMEphl MPAKTUYECKOTO HUCHOJIB30BaHUS (U3NYECKUX 3HAHMM 3aKOHOB COXPAaHEHUS JHEPrHH U
MMITYJIbCA.

Pazoen 3. Monexkynapnas ¢usuxa u mepmoounamuxa (30 uacos)
3.1. Monexkynapnasn ¢uszuka (11 uacoes)

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON Teopuu. OCHOBHAs 3a/1a4a MOJIEKYIISIPHO-
KHHEeTH4ecKkoi Teopuu. KonnuectBo BeniecTna.

Temnepatypa u e€ uzmepenue. AGCoI0OTHAs 1IKajla TemnepaTyp. JlaBinenue rasa.

l'azoBbie 3akoHbl. M3ompoueccbl. YpaBHeHME cCOCTOsSIHUSA rasa. YpaBHeHue Kiiameiipona.
VYpaBuenne Menneneesa - Knaneiposa.

OcHOBHOE ypaBHEHHE MOJEKYISAPHO-KMHETUYECKON Teopuu. AOCONIOTHas TeMIiiepatypa u
CpelHsisl KUHEeTHYecKasi SHeprust MosieKyia. CKOpOCTH MOJIEKYJI.

Cocrosiaus BemecTBa. CpaBHEHHE Ta30B, KUAKOCTeH U TBEpAbIX Ten. Kpucramnsl, amopdHbie
TeNa U KHUJKOCTH.

Jlemoncmpayuu.

Mexannueckas MoJielb OpOYHOBCKOTO JBUKEHUS. M30mpoiiecchl.

SIBieHNe TOBEPXHOCTHOIO HATsDKEHUsS KMAKocTU. Kpucrammumueckue u amMopgHble Tena.
OO0bEMHBIE MOJIENTN CTPOEHUS KPUCTAJIIOB.

Jlabopamopuwie pabomol

7. IIpoBepka ypaBHEHUS COCTOSIHUS MI€aIbHOTO rasa.

Yuawueca oOondcuvl 3namsv: TOHATUA: aOCONIOTHAsE TEMIEpaTypa; MOCTOSHHAs ABOTajapo;
KOJIMUECTBO BEIIECTBA; KOHIIEHTpAlMs; W30X0pa; H300apa; W30TepMa; WICAIbHBIM Ta3; CcpeaHss
KBaJIpaTH4UHasi CKOPOCTh; JaBlIEHWE HUAealbHOro rasa; mkanabsl Temneparyp (KenpBuna, Llenbcus);
ocHOBHOE ypaBHeHHuEe MKT; ypaBHeHHE COCTOSTHUS UAEATBLHOIO ra3a; ra30BbI€ 3aKOHBI.

Yuawueca oonocnel ymems: pemiaTh 3aadd Ha YpPaBHEHHE COCTOSHUS HIEaJbHOTO rasa,;
paboTath ¢ rpauKaMu ra30BbIX 3aKOHOB.

3.2. Ceoiicmea peanvHbix 2a308, HcudKocmeil u meépovix me (8 uacos)

PaBHOBecHME MeXay JKUAKOCTbIO M ra3oM. HaceimeHHsle napel. BiakHOCTH BO3AyXa.
CmaunBaHue U KallWUISIPHOCTb.

Kpucrannuueckue tena. Amopduble Tena. Kpucramnmueckas pemerka. OObscHeHHE
MEXAHUUYECKUX CBOMCTB TBEPJBIX TEJI HAa OCHOBE MOJIEKYJSPHO-KMHETHUYECKOW Teopuu. [lnaBnenune
oTBepAeBaHue. l3mMenenue oObEMa mpH IUIaBIEHUUM U OTBepaeBaHuU. Kumenwe Bonbl mpu
MOHM)KEHHOM JIaBJICHUH. Y CTPOICTBO IICUXPOMETPA U TUTPOMETPA.

Jlabopamopuvie pabomol

8. M3mepeHue BIa)KHOCTH BO3/1yXa

9. M3mepeHne MOBEpXHOCTHOTO HATSHKEHUS KUIKOCTH.



3.3. Ocnoevt mepmoounamuxa (11 uacoes)

Buytpennss saeprusi. CrocoObl M3MEHEHHUsT BHYTPEHHEW >Hepruu. Komud4ecTBO TEIIOTHI.
[TepBbIit 3aKOH TEPMOAMHAMUKH. ATMA0ATHBIN MPOIIECC.

TennoBble naBurarenu. XOJOAWIBHUKA W KOHJIMLMOHEPBL. MaKCUMallbHBIM KIIJ TEMOBBIX
JIBUTATEJIEH.

Bropoii 3akon TepmoguHaMuku. HeoOpaTHMOCTh MPOLECCOB U BTOPOM 3aKOH TEPMOTUHAMUKH.
DKOJOTMYECKUN U SHEpreTUUecKuid kpusnuc. OXpaHa OKpYKaroIleh cpebl.

Jlemoncmpayuu.

Moneny TeIIOBEIX ABUTATEICH.

Jlabopamopmwsie pabomul.

10. U3mepenue yaenbHON TETUIOTHI TUTABIICHUS JIbJA

Yuawuecs 0ondcnvl 3Hamov: TOHATUS: BHYTPEHHSSI YHEPTUS UACATHHOTO Ta3a; HEOOPaTUMOCTh
TEIJIOBBIX IPOIIECCOB; IMOBEPXHOCTHOE HATSIKEHUE; IEPBBIM M BTOPOM 3aKOHBI TEPMOJMHAMUKHU;
YCTPOMCTBO W MPUHIUI paOOTHI TETJIOBOM MAIIIMHBI.

Yuawuecs donorcnubl ymems: pelmiath 3aJja4i Ha MEPBBIM 3aKOH TEPMOJUHAMUKH; UCIIOJIb30BAThH
NpUOOpPETEHHBIC 3HAHHWSA O TEIUIOBBIX JABUTATENSAX IS PAIMOHAIBLHOTO IPUPOJIOIOIB30BAHUS H
OXPaHbI OKPYKAOIIEH CPEABL.

Oboowarowee noemopenue (1 uac)

11 kiaace
(68 yacon)

Pazoen 1. dnekmpoounamuxa (40 uacos)
1.1. Dnekmpocmamuxa (9 uacos)

[Ipupona snextpuuecTBa. Ponb anekTpuyeckux B3auMOJeHCTBHIl. [[Ba poaa 3leKTpUUYECKUX
3apsiioB. HocuTenu snekTpuyeckoro 3apsa.

BiaumopeiicTBue snexTpuueckux 3apsioB. 3akoH Kynona. DnekTpuueckoe mose.

HanpspxénnocTs anextpudeckoro mosist. Jlnanu Hanpsok€HHOCTU. [IpOBOTHUKY U TUAIEKTPUKA
B 3JIEKTPOCTATHYECKOM IIOJIE.

[ToTenmuan >MeKTPOCTATUYECKOTO MOJS M PAa3HOCTh MOTEHIHAIOB. CBSI3b MEXIY Pa3HOCTHIO
MOTEHIMAIOB U HAMPSX)KEHHOCTHIO 3JIEKTPOCTATUYECKOTO MOJIS.

OnektpoémkocTh. KoHeHCcaTOphl. DHEPTHSI SJIEKTPUUYECKOTO MO,

Jlemoncmpayuu.

OnexkrpomeTp. [IpOBOTHUKH B SJIEKTPUUYECKOM Toyie. JIUAJEKTPUKH B DIEKTPUUYECKOM IIOJIE.
DHeprus 3apsyKEHHOT0 KOHJIEHCATopA.

Jlabopamopuvie pabomol

1. I3MepeHue 351eMEHTapHOT O AIEKTPUUECKOT0 3apsija.

Yuawuecs oonxcnvl 3namov: TOHATHUS: DJIEMEHTAPHBIN SJIEKTPUUYECKUNA 3apsl; DJIEKTPUUECKOE
0JI€; AIEKTPU3ALIUS TEN; HAMPSKEHHOCTh 3JIEKTPUUYECKOTO TOJIS; 3aKOH COXPAHEHHUS AJIEKTPUIECKOTO
3apsana; 3akoH KynmoHa; MpUHITUIT CyNepro3uIny; (GU3HIECKUI CMBICIT HAMPSOKEHHOCTH, MTOTEHITHANa 1
HaIpsKEHUsI, E€MKOCTH; OJJICKTPUUYECKUE CBOMCTBA MPOBOJHUKOB U AUDIIEKTPUKOB; CYIIHOCTh
MOJISIPU3AIUIHN JUDJICKTPUKOB; ACHUCTBUE JICKTPHUUECKOTO MO HA TPOBOTHUKH U TUITICKTPUKH.

Yuawueca Oonocuvt ymems: OOBSCHATH B3aHMMOJICHCTBHE AIJIEKTPUUYECKUX 3apsOB; peEIIaTh
3aJ1a4uM, UCIOJb3Ys 3akoH KynoHa; ncnonb30BaTh NpUOOPETEHHBIE 3HAHUS U YMEHHUS JIJ1s1 0OecrieueHus
0€30MacHOCTH JKU3HENEATENIbHOCTH B TMPOIIECCEe MCIOIb30BAHUS OBITOBBIX AJIEKTPONPUOOPOB;
bopMyTUPOBaTh MOHSATHE PJIECKTPOMATHUTHOTO TIOJIST M €70 YaCTHBIX MPOSIBJICHUN — DJIEKTPUUECKOTO U
MarHUTHOTO TOJEH; n300paxaTh rpa@uuecku INEKTPUUYECKUE MO 3apsHKEHHBIX TeJl, MOBEPXHOCTU
PaBHOTO MOTEHIIMAJA; PEIIATh 3aJja4H: Ha pacueT HaNpPsHKEHHOCTH, TTOTCHIINAJIA, HAMIPSKEHUsI, paOOThI
AIEKTPUUECKOTO MOJIfA, ANEKTPUUECKON €eMKOCTH, SHEPTUU JIEKTPUUECKOTO MOJIS.



1.2. 3akonvt nocmosnnozo moka (7 uacos)

OnexTpuueckuid ToK. McrouHuku noctossHHOro Toka. Cuna Toka. J[eHCTBUS 2IEKTPUUECKOTO
TOKA.

DneKTpuuecKkoe conpoTuBieHMEe M 3akoH Oma nns ywactka nenu. IlocimepoBarenbHoe U
napajuieJIbHOE COCIUHEHHS MPOBOJHHUKOB. M3MepeHHs cuibl TOKa M HampsbkeHus. Pabora Toka u
3akoH /oy - JIeHa. MomHoOCTh TOKA.

OJIC ucrounuka Toka. 3akoH Owma mig nojsHou uenu. Ilepemada sHepruu B 3JIEKTPUUYECKOM
LEMH.

Jlabopamopuwie pabomul.

2. I3MepeHnue 3JIeKTpUYECKOro COPOTUBIICHUS.

3. Usmepenne 3/1C u BHYTpEHHETO COMPOTUBIICHUS UCTOYHUKA

Yuawueca oOondcnbl  3Hame: TOHATHS: CWJa TOKA; HaIMpsDKEHUE; COMPOTHUBIICHHE,
CBEPXIPOBOJAMMOCTD; paboTa M MOIIHOCTh MOCTOSHHOTO Toka; D/IC; KOpOTKOe 3aMBIKaHHE; 3aKOH
Oma g ywactka nenu; 3akoH Owma Juisi MOJHOM LENH; NapajuieJbHOE M IOCJIEI0BATEIbHOE
COEIMHEHUE NTPOBOIHUKOB.

1.3. dnexmpomaznummnoe none. Inekmpomaznumnasn eona (14 uacoes)

SIBneHHE >JIEKTPOMArHUTHOW HMHIYKUUHU. 3aKOH 3JIEKTPOMAarHUTHOW MHAyKuuu. [IpaBuio
Jlenua. SIBnenune camouHAyKUMU. MTHIYKTUBHOCTh. DHEPIUsi MATHUTHOTO TOJIS.

Jlemoncmpayuu.

3aBucuMocth J/]C HHAYKIIMHM OT CKOPOCTH U3MEHEHHUSI MATHUTHOI'O [TOTOKA.

Jlabopamopnvie pabomul

4. V3yueHue sBIEHUS 3JIEKTPOMAarHUTHON UHAYKIIMH.

Yuawuecs 0onscnol 3name: NOHATHS: JIEKTPOMArHUTHOE 110J1€; UHAYKTUBHOCTh; MarHUTHBII
MOTOK; SHEPryus MarHUTHOTO TMOJIs; CBOOOJHBIE W BBIHYXJCHHBIC JJIEKTPOMAarHUTHBIE KOJEOAHUS;
MIEPEMEHHBIIN TOK; AJIEKTPOMArHUTHBIE BOJIHBI»; CYIIHOCTb SIBJICHHSI CAMOUHYKIIUU U CMBICI SIBJICHUS
3JIEKTPOMArHUTHOW MHIYKLWU; 3aKOH AJIEKTPOMAarHUTHON MHAYKIMY; TpaBuio Jlenua.
1.4. I'eomempuueckasn u éonnosas onmuxa (10 uacoe)

[Ipupona cBera. PasButne npexacraBieHuii o npupone cBera. lIpsamonuHeliHoe
pacnpocTpaHeHue ceeta. OTpakeHUe U MPEIOMIIEHNE CBETa.

JIunzsl. [locTpoenue n3obpakeHuil B auH3ax. ['1a3 u onTuyeckue npuoOopsl.

CaetoBsie BoiHbl. HTepdepenmus creta. Judpaxnus ceera. CoOTHOLIEHNE MEKTY BOJTHOBOM
Y TEOMETPUYECKOU ONTUKOM.

Hucnepcus ceeta. Okpacka MpeIMeToB.

Jlemoncmpayuu.

WNnrtepdepennus ceera. dudpakuus ceera. IlomyueHue crnekTpa ¢ MOMOUIBIO IPHU3MBL.
[Tonydyenue crexTpa ¢ momolublo TudpakunoHHoi pemérku. [lonspusauus ceera. [Ipsmonuneiinoe
pacrpocTpaHeHue, OTpaKeHUe U TpeoMiieHre cBeta. OnTuyeckue npuoopsl.

Jlabopamopuwie pabomol

5. Onpenenenue mMoKasaresst MPeJIoMIICHUs CTEKJIa.

6. CnexTpasibHas 4yBCTBUTEIBHOCTh YEIOBEUECKOTO TJ1a3a

Yuawueca Oondxxcnel  3nams:  TOHATUA:  AUcHepcus; AUpakius; HHTephEpeHIINs;
€CTeCTBEHHBII M TOJSPU30BAHHBIM CBET; CKOPOCTh CBETA; JAaBJCHHWE CBETa; coOuparomas u
pacceuBarolias JUH3bI; pa3BUTHE TEOPUH B3IJIAJ0B HAa MPHUPOAY cBeTa; mpuHIMMN [folireHca; 3akoH
OTpa’KeHHsI CBETA; 3aKOH MPEJIOMJICHHUS CBETA; CTPOEHUE IJ1a3a, poToarnmapaTa ¥ MUKPOCKOTIA.

Yuawueca Oondwcnel ymems: BBIIOIHATH TOCTPOEHUE H300paXEHUH B IUJIOCKOM 3€pKaie;
U3MEpeHUe TOKa3aTeNs MPEeNOMICHHUs CTeKJa; OOBACHATh O0pa3oBaHHE CIUIOMIHOTO CIEKTpa MpHU
JUCIIEPCUH, YCIIOBUE TMOTYYEHHs] YCTONYMBOUW MHTEP(HEPEHIIMOHHOW KapTUHBI; MPUBOAUTH MPUMEPHI
NPUMEHEHHs TOJSPU30BAaHHOTO CBETa; pellaTh 3aJadd Ha IOCTPOEHUE H300paKEHUH B TOHKHX
JIMH3aX; MOJIb30BATHCS JIYTION.

Pasoen 2. Keanmosas pusuxa u snemenmeot acmpogpuszuxu (28 uacoe)
2.1. ®omorpgpexm (7 uacos)

I'mnotesa [Tnanka. ®ororddext. Teopus poroaddekra. [Ipumenenne Gpororddexra. PoTOHEI.
JlaBneHnue ceera. XMMHYECKOE ICHCTBHE CBETA.



Yuawuecs oOonoicnvl 3name: TOHATHS: «ynabTpaduoneroBas karactpoda; dotodrddekr; ;
CIEKTPbl M3JIYYCHHUS W TOIJIOUIEHUS; BBIHYXICHHOE HU3JIYUEHHUE CBETA; KOPIYCKYISPHO-BOJHOBOM
nyanusMm; Tunorte3y [1nanka; 3akoHbI, TeOpHUIo U TpuMeHeHne GoTodddekra;

Yuawueca oonocnel ymems: pemath 3a1a4d Ha 3aKoHbI Gorodddekra, onpeneneHne Maccsl,
CKOPOCTH, SHEPTUH, UMITyJIbca (POTOHA.

2.2. Amomnasn u adepnan ¢usuka (15 uacos)

OmneiT Pesepdopna. [lnanerapuas moaens aroma. [locrymarer bopa. DHepreTuyeckue ypoBHHU.
Jlazepsl. CHOHTaHHOE U BBIHYXEHHOE U3i1ydeHue. [ [pumenenue na3epos.

DJIEeMEHTbl KBAaHTOBOW MeXaHUKHU. KOpHycKyJsapHO-BOJHOBOW ayainu3M. BeposTHOCTHBIM
XapakTep aTOMHBIX IporeccoB. COOTBETCTBUE MEXKIY KIACCUYECKOM U KBAHTOBOM MEXaHUKOI.

CrpoeHue aTOMHOTO sijipa. SlnepHble CUIIBL.

PamuoakTuBHOCTh. PanmoakTuBHBIE mpeBpallleHus. SaepHble peakuud. DHEpPrusi CBS3U
aTOMHBIX s1ep. Peakuinu cuHTes3a u 1enenus saaep.

Snepnas sHepreruka. fAnepusiii peaktop. Llenubie simepHbie peakuuu. [IpuHomn aencTBus
aTOMHOH 3JeKTpocTaHIuK. [lepcekTHBB 1 MPOOIEMBI SIIEPHOI SHEpreTUKU. BiusHue paguanuu Ha
JKUBBIE OpPTraHU3MBI.

Jlemoncmpayuu.

Jluneituateie crnekTpbl u3nydeHus. CUETYMK HOHM3HMPYIOIIMX YacTull. M3ydeHue TpekoB
3apsHKEHHBIX YacTUIl o GororpadusM. MoaennpoBaHue panoakKTHBHOTO paciaja.

Jlabopamopuvie pabomol

7. JInHenyaTele CIIEKTPBI U3JIy4ECHUS

Yuawuecsa oondicnvl 3Hams: TOHATHUS: MPOTOH; HEUTPOH; SIIEPHBIC CUJIBL; SACPHBIC PEaKIINH;
SHEprusl CBs3M; NedeKT macc; anbda-pacnan, Oera-pacnaa; aHAPOHBI, JIENTOHBl U KBApKH; MOJEINb
atoma Tomcona u Pesepdopna; onsir Pesepdopna; nocrymnarsl bopa; ycTpoicTBO, MPUHIUI ASHCTBUS
U pUMEHEHHE Ja3epa; runoresy ae bpoiis; 3aKkoH pajroakTUBHOTO pacrazia; yCTPOHUCTBO SEPHOIO
peaxTopa.

Yuawuecs 0ondicnvl ymems: OMUCHIBATH U OOBSACHATH (U3NYECKUE SBICHUS: PAIHOAKTHBHOCTD,
anbda, Oera, ramMma- H3Iy4eHHE, NMPUBOJUTH MPHUMEPHl CTPOCHUS SACP XUMHUYECKHX SJIEMEHTOB,
WCIIOJIH30BAHUS SIICPHON HSHEPTMM B TEXHUKE, BIMSHHUS PAJHMOAKTUBHBIX H3JTy4YeHUW Ha JKUBBIC
OpraHU3MBbI, Ha3bIBaTh CIOCOOBI CHIDKEHHUS ITOTO BIMSHHUS, DKOJIOTUYECKUX MpoOiieM mpu pabote
AJIEKTPOCTAHLIMKA M Ha3bIBaTh CIOCOOBI PEIIEHUs 3TUX MpoOJeM; pelaTh 3ajJjaud Ha COCTaBIIEHHE
SAJIEPHBIX PEaKIUi, oTpeieNieHue HEM3BECTHOTO PJIEMEHTA PEaKIUU; OOBACHATD JIENICHNE Apa ypaHa U
LEIHbIE PEAKIIUH.

2.3. Cmpoenue u 360n10uyus Beenennoii (5 uacos)

Pasmepsr Conueunoit cuctembl. Connine. Mcrounuk sueprum Comnnia. Ctpoenune CosHIia.
ITpupona ten Conneunoii cucremsl. [lnaners! 3emHOM rpynmsl. Ilnmanerel-rurantel. Mamnsle Tena
Comneunoii cuctemsl. [Ipoucxoxnenne CoTHEYHOM CUCTEMBI.

Paznoobpaszue 3B€31. PaccTostnust 1o 3BE31. CBeTUMOCTD U TemmepaTypa 3BE311. CynbObl 3BE3 .

Hama ["anaktuka - Miteunslil myTth. JIpyrue rajakTHKy.

[Ipoucxoxaenue u 3Bomtonnsa Beenennoit. Paz6eranue ranaktuk. bonbiioit B3pbIB.

Vuawueca oonoicnbl 3name: TIOHATHUS: IJIaHETA; 3Be3/a; TrajlakTHKa, Hama [ajmakTuka;
Bcenennas; mapaiiakc; CBETOBOW TOM; TEPMOSIEPHBIA CHUHTE3; CBETHMMOCTH; Iedenbl; IBONWHBIC
3Be3/bl; YepHas Jplpa; HEUTpoHHAs 3Be3/a; cTpoeHne CONHEYHON CHCTEMbl; HCTOUYHUKH SHEPTUH U
npoueccsl, nporekaromue BHyTpu CoOJHLIA; NPOMCXOXKIEHUE W dBoNONMI0 BceeneHHol (Teopus
OOJIBIIIOTO B3PHIBA).

Yuawueca oondcnvl ymems: ONUCHIBATH JIBHXKEHHE HEOECHBIX Tel, COJIHIE KaK HMCTOYHHMK
KU3HM Ha 3emJie; MPUMEHATh 3HAHHUE 3aKOHOB (DU3WKH MJI1 OOBSICHEHHUS TMPHUPOJBI KOCMHUYECKUX
00BEKTOB.

Ooboowarowee noemopenue (1 uac)



4. Cucrema oueHuBanus no ¢pusuke

O6s13aTenbHble HOPMBI KOHTPOJIS 3HAHUM M YMEHHM ydyalluxcs: TeKylas U MpOMEKyTOUHas
aTTecTalusl.

Texymas arrectanusi IpoBoAUTCA B (hopMe: TECTUPOBaHUS, Ja0OPATOPHBIX, CAMOCTOSATEIbHbBIX
U TIPOBEPOYHBIX PadOT, 3aUETOB.

[IpomexyTouHas aTTecTalus HPOBOAUTCA B (QopMe TPaJAULUOHHBIX TUATHOCTHUYECKUX H
KOHTPOJILHBIX PadoT.

1. OueHka oTBETOB yYalIUXcsi IPH MPOBeJEHUN YCTHOIO OIPoca

OtmeTKa «5» CTaBUTCS B CIIEAYIOIIEM ClIydae:
- OTBET YYEHMKA IIOJIHBIM, CaMOCTOSATEIbHBIN, IMPABUIBHBIM, W3JI0)KEH JIUTEPAaTypHBIM SI3bIKOM B
OTpeieNIeHHOM JIOTHYECKON MOCIeI0BaTEIbHOCTH, PACCKa3 COMPOBOXKAAETCS HOBBIMU ITPUMEPAMU;
- ydamuiics oOHapy>KMBaeT BEpPHOE MOHMMaHNE (PU3NYECKON CYITHOCTH paccMaTpUBAEMBIX SIBJICHUN
U 3aKOHOMEpPHOCTEH, 3aKOHOB M TEOPUU, JACT TOYHOE OINpECNICHHE U HCTOJIKOBAHUE OCHOBHBIX
NOHATHH, 3aKOHOB, TEOPHIA, IPABHIILHOE ONpeaeIeHne (PU3MUECKUX BEMYMH, UX €IUHUI] U CIOCOOO0B
U3MEPEHHUS;
- yyauuiics yMeeT IpUMEHUTh 3HaHUS B HOBOI CUTYyallMy IIPU BBIITOJIHEHUHU PAKTUUECKUX 3aJJaHUMH,
3HAaeT OCHOBHBIC MOHATUSA U YMEET ONEPUPOBATh MUMHU MPU PELICHUH 3a/1a4, MPABUILHO BBITOJIHSAET
YEepTEXKH, CXEMbI U TpaUKH, CONYTCTBYIOIINE OTBETY; MOXKET YCTAHOBUTD CBA3b MEXKY U3y4aEMbIM U
paHee U3y4YeHHBIM MaTEepPHAIOM IO Kypcy (DU3UKH, a TAK)Ke C MATEPUaIOM, YCBOCHHBIM MPU U3YUCHHUH
JIPYTUX MPEIMETOB.
- BIIaJIeeT 3HAHUSAMU U yMeHUsAMHU B 00beme 95% - 100% ot TpeboBaHUil MpOrpamMmel.

OtmMmeTka «4» CTaBUTCS B CIIEIYIOIIEM CITydae:
- OTBET YAOBIETBOPSET OCHOBHBIM TPEOOBAHUSIM K OTBETY Ha OLEHKY «5», HO COJEPKUT HETOUHOCTH
B U3JIO)KEHUU (AKTOB, ONpEIENICHUM, MOHATHH, OOBSICHEHUH B3aUMOCBS3€H, BBIBOJAX U PpEIICHUU
3aga4. HeTouHOCTH JIETKO UCTIPaBISIOTCS IPU OTBETE HA JOMOJIHUTEIBHBIE BOIIPOCHI;
- ydJamuiicss HE HCIIOJIb3YeT COOCTBEHHBIH IUIAaH OTBETA, 3aTPYAHSETCS B IPHUBEICHUH HOBBIX
MPUMEPOB, U IPUMEHEHUHU 3HAHUI B HOBOI CUTyallld, cl1ab0 UCIOIB3YET CBSI3U C paHee W3YUCHHBIM
MaTepuajIoM U C MaTepHaJioM, YCBOCHHBIM MPU U3YUYE€HUU APYTUX MPEIMETOB;
- o0beM 3HaHUM M yMEHHH ydaierocsi coctaBisioT 80-95% ot TpeboBaHuUil mporpamMmel.

OtmMmeTka «3» CTaBUTCS B CIEIYIOIIEM CITydae:
- Oonplias yacTb OTBETa YIOBJIETBOpSET TPeOOBaHMAM K OTBETY Ha OLEHKY «4», HO B OTBETe
OOHapyXHUBAIOTC  OTJEIbHBIE MpPOOENbl, HE MPEMSATCTBYIOUIME JaJbHEHIIEMy  YCBOEHUIO
MIPOrPaMMHOTO MaTepHaa;
- yyamuiicss oOHapyXMBaeT IOHMMaHHE Y4eOHOro marepuaja MHpH HEJOCTaTOYHOM MOJIHOTE
YCBOEHHS TIOHATUH WM HENOCIEAOBATEIbHOCTH H3JIOKEHUS MaTepuala, yMeeT IPHUMEHATH
MOJIyYEHHBbIE 3HAHUS IPU PELIEHUU IMPOCThIX 3a/Jad C HCIOJIB30BAHMEM TOTOBBIX (OPMYJ, HO
3aTpyAHSAETCS NMPH pEeIIeHNH KaYeCTBEHHBIX 3a/1a4 U 33/1a4, TPeOYIoUINX npeodpa3oBaHus GopMyIT;
- yYalmuiicss BiaJeeT 3HAHUAMH HW YMeHUsMH B oObeme He ™enee 80 % copepskaHus,
COOTBETCTBYIOILIETO MPOrPAMMHBIM TPEOOBaHUSM.

OtMmeTKa «2» CTaBUTCS B CIIEAYIONIEM ClIydae:
- OTBET HEMNpPABWIbHBIM, MOKA3bIBAET HE3HAHWE OCHOBHBIX MOHSITHH, HEMOHUMAHUE H3YUYEHHBIX
3aKOHOMEPHOCTEN M B3aMMOCBS3€H, HEyMeHHEe padoTaTh ¢ Y4eOHHKOM, peuiaTh KOJIMYECTBEHHBIE U
KaueCTBEHHbIE 33/1a4U;
- yyauuiicss He OBJa/ed OCHOBHBIMU 3HAHMSIMM M YMEHHSIMH B COOTBETCTBUHM C TpPeOOBaHUSMU
POrPaMMBl;
- yYaIIuiics He BJIaJIeeT 3HAHUSIMHU B 00beMe TPeOOBaHUH Ha OIICHKY «3».

2. OneHka OTBeTOB YYalIUXCA NPH NPOBEJCHHMH CAMOCTOSTEJBHBIX M KOHTPOJBHBIX
paodor

OtmeTka «5» CTaBUTCS B CIEAYIOLIEM CIIydae:
- paboTa BBIIIOJHEHA MTOJIHOCTHIO;
- ClleNaH nepeBoj enuHuIl Bcex (puznueckux BennuuH B "CH", Bce He0OXOAMMBbIE TaHHBIE 3aHECEHbI
B YCJIOBHE, MPABUJIHLHO BBIMOJIHEHBI YEPTEKHU, CXEMbI, IPapUKU, PUCYHKH, COMYTCTBYIOLINE PELIEHUIO



3ajjay, cAejaHa MPOBEpKa 110 HaMMEHOBAHUAM, MPABUWIBHO MPOBEAECHBl MAaTEMaTHYECKHE PacdyeThl U
JIaH TTOJIHBIM OTBET;

- Ha KaueCTBEHHbIE U TEOPETUYECKHUE BONPOCHI JIaH MOJIHBIM, HCUEPIIBIBAIOIIUI OTBET JIMTEPATYPHBIM
A3BIKOM B OIIPEIEICHHOM JIOTMYECKOM IOCIEA0BATEIBHOCTH, YYAIlUUCs IPUBOAUT HOBBIE NIPUMEPBI,
YCTAQHABJIMBAET CBA3b MEXKIY M3Y4aeMbIM M PaHEE HM3YYEHHBIM MaTepUaoM IO Kypcy (QH3UKH, a
TaK)K€ C MaTepUajiOoM, YCBOECHHBIM IIPU M3YyYEHUH JPYIHMX IPEIMETOB, YMEET NPUMEHMUTH 3HAHUS B
HOBOW CHUTYaIlNH;

- ydamuiics oOHapy>KMBAeT BEpPHOE MOHUMAaHNE (PU3MUYECKON CYITHOCTH PacCMaTPUBACMBIX SIBICHUIN
U 3aKOHOMEpPHOCTEH, 3aKOHOB M TEOpUH, IAaeT TOYHOE ONpEAEJICHHE U HMCTOJIKOBAHME OCHOBHBIX
HOHATHUI, 3aKOHOB, TEOPHil, a TaKXkKe MPaBUILHOE OlpeseneHne GU3NYECKUX BEJIMYMH, UX CIUHMIl U
CII0COOOB U3MEPEHUS.

OtMeTKa «4» CTaBUTCS B CIENYIOLEM CIydae:

- paboTa BBIMIOJIHEHA MTOJIHOCTHIO WM He MeHee ueM Ha 80 % oT oObema 3aaHusi, HO B HEH UMEIOTCS
HEJI04eThl M HECYLIECTBEHHBIE OLINOKH;

- OTBET HA KA4YECTBEHHbIE U TEOPETHUECKHUE BOMIPOCHI YJOBIETBOPSET BBIIICIIEPEUHUCICHHBIM
TpeOOBaHUAM, HO COJIEPKUT HETOYHOCTH B M3JI0KEHUU (DAKTOB, ONPEJCIICHUM, OHATUH, O0BICHEHUN
B3alMOCBSA3€H, BbIBO/IaX U PELICHUH 33]1aY;

- ydJauuiicsi HCHBITBIBAET TPYAHOCTH B IPUMEHEHUH 3HAHUM B HOBOM CUTyallH, HE B JJOCTAaTOYHOM
MEpE UCIOJIb3YET CBSI3U C PaHEe N3YUEHHBIM MaTepUaoM U C MaT€PUAJIOM, YCBOCHHBIM IPU U3Y4YE€HUU
JPYTUX MPeIMETOB.

OtmMmeTka «3» CTaBUTCS B CIIEIYIOLIEM CITyYae:

- paboTa BBIIIOJHEHAa B OCHOBHOM BEPHO (00BEM BBIIOJHEHHOM yacTH COCTaBIIAET He MeHee 2/3 oT
o01ero oobemMa), HO JIOMYIIECHBI CYIIECTBEHHBIE HETOYHOCTH;

- ydvamuiics oOHapy)XHMBaeT IOHMMaHHE Y4eOHOro Marepuajga IpH HEAOCTaTOYHOW MOJHOTE
YCBOEHHUS MOHATHI U 3aKOHOMEPHOCTE;

- yMeeT IPUMEHSTh MOJTY4YE€HHbIEC 3HaHUS [IPU PEIIEHUH IPOCTHIX 3a/1a4 C UCI0JIb30BAHUEM I'OTOBBIX
(bopMyJ1, HO 3aTPYAHSIETCS MPU PEIIEHUU KAaUueCTBEHHBIX 3aJ1a4 U CIOXHBIX KOJIMYECTBEHHBIX 3ajady,
TpeOyromux nmpeodpazoBanus GOpMyIL.

OtMmeTKa «2» CTaBUTCS B CJIEIYIOIIEM CITyYae:

- paboTa B OCHOBHOM HE BbINOJIHEHa (00BbEM BBIMOJIHEHHOM yacTH MeHee 2/3 oT obuiero oovema
3a1aHUsN);

- yJamuiics  TOKa3blBaeT  HE3HAHME  OCHOBHBIX  MOHATHUN,  HENOHHMMaHHE  HM3y4YEHHBIX
3aKOHOMEPHOCTEHN U B3aMMOCBA3€H, HE yMEET pelaTh KOJIMYECTBEHHbIE U KaUeCTBEHHBIE 3a/JaUH.

3. OneHkKa OTBEeTOB y4YalMXcs IPU NPOBeAeHUH J1a00paTOPHBIX padoT

OtmeTKka «5» CTaBUTCS B CIIEAYIOLIEM Cllydae:

- naboparopHas paboTa BBHINOJIHEHA B IOJHOM o00beMe ¢ CcoONIoIeHHEM HEoOXO0IUMOM
MOCJIEI0BATEIHHOCTH IIPOBEACHUSI ONIBITOB U U3MEPEHUU;

- ydJamuiicss caMOCTOSITEIbHO W pPalMOHAJIbHO CMOHTHpOBaJ HeoOxoaumoe o0OpydoBaHHE, BCe
OTIBITHI TIPOBEN B YCJIOBMSIX M PEKHMMax, 0OECHEUMBAIOIINX IOJIyY€HUE MPABUIbHBIX PE3YJIbTAaTOB U
BBIBOZIOB; COOJIIO1a)1 TpeOOBaHUS 0€30MacHOCTH TPY/a;

- B OTYeTe MPaBWJIbHO U aKKypaTHO BBIMIOJIHUII BCE 3aIIMCH, TaOJIUILIbI, PUCYHKH, YEPTEKHU, TpaQUKH,
BBIYUCIICHHS; TPABUIILHO BBIMTOJHIII aHAJIN3 TOIPEIIHOCTEH.

OtmeTka «4» cCTaBUTCS B CIEAYIOIIEM Ccllydae: BBINOJIHEHHE J1a0opaToOpHOM paboThI
YJIOBJIETBOPSIET OCHOBHBIM TPEOOBaHMAM K OTBETY Ha OLIEHKY «5», HO YYall[Uics TOMYyCTUI HEIOYEeThI
WM HerpyOble omMOKY, He TIOBJIUSBILINE HAa PE3YJIbTAaThl BHITIOTHEHUS paOOTHI.

OtmeTka «3» CTaBUTCS B CIEAYIOIIEM ciydae: Pe3ylbTaT BHIMOJIHEHHON YacTH J1abopaToOpHOM
paboThl TAaKOB, YTO MO3BOJIAET IMOJIYUYUTh IPAaBWIbHBIN BBIBOJ, HO B XOJi€¢ IPOBEICHHUS OIbITA U
U3MepeHui ObLIH JOMYIIEHb! OITHOKH.

OTtmeTKka «2» CTaBUTCS B CJEAYIOLIEM Ccllydae: pe3ysbTaThl BBINOJIHEHUS J1IabopaTOpHOU
paboThl HE TO3BOJAIOT CAeJaTh TNPABWIbHBIA BBIBOJ, W3MEPEHHUS, BBIYMCICHUS, HAOIIOACHUS
IIPOU3BOIMIINCH HEMTPABUIIBHO.

[Ipumeuanusi.

Bo Bcex ciydasx OLleHKAa CHIDKAeTCs, €ClIM YYeHMK He coOirofaln TpeOOBaHHUN TEXHUKU
0€30I1aCHOCTH MTPU MPOBEIEHUH SKCIIEPUMEHTA.



B tex cnydasix, Koraa ydauuiics nokas3aja OpUrMHAIBHBIA ITOAX0/] K BBIITOJHEHHUIO pabOThI, HO
B OTUETE COAEPIKATCS HEJAOCTATKH, OIICHKA 32 BBIMOJIHEHHE paOOThI, IO YCMOTPEHUIO YUUTENs, MOKET
OBITH MOBBIIIECHA 10 CPABHEHUIO C YKa3aHHBIMUA HOPMaMHU.

4. Ilepevyennb oIMOOK

4.1. I'pyOble omuuoOKM:
- HE3HaHUE OIPENEICHUM OCHOBHBIX IOHATHI, 3aKOHOB, IIPaBWJI, OCHOBHBIX IOJIO)KEHUN TEOPUH,
(bopMyI1, OOIIEPUHATEIX CUMBOJIOB 0003HAaYEHUS (PU3NUECKUX BEIMYUH, €AUHUL] UX U3MEPEHHUS;
- HEyMEHHE BBIIEIUTh B OTBETE IJIaBHOE;
- HEyMEHME IPUMEHSTh 3HaHUS JUIsl pellieHHs 3a/1a4 U 00bACHEHUs (PU3NUYECKUX SBICHUL,
- HeNnpaBWIbHO ¢(OPMYIMPOBAHHBIE BONPOCH] 33Ja4l MJIM HEBEPHbIE OOBACHEHUS X0/1a €€ PEeIICHUS;
- HE3HAaHWE TPUEMOB pEIICHHs 33/]a4, aHAIOTUYHBIX paHEe pELICHHBIM B Kiacce, OIIMOKH,
MIOKA3bIBAIOLIME HEIPABWIBHOE ITOHMMAHHME YCIOBMS 3aladyd WM HENPABWIBHOE HCTOJIKOBAaHUE
peleHus;
- HEYMEHME YUTaTh U CTPOUTh IPa(UKH U NPUHIMUITHAIBHBIE CXEMBI;
- HEYMEHHE IMOJATOTOBHUTH K paboTe yCTaHOBKY WM JTaOOpaTOpHOE 00OpYAOBaHUE, MPOBECTH OIIBIT,
HE00XO0/IMMBbIE pacyeThl, MJIM MCII0JIb30BaTh MOJyYCHHbIE JaHHbIE JUI BBIBOJIOB;
- HeOpeKHOEe OTHOILICHHE K JIAO0OPaTOPHOMY 000PYIOBAaHHIO U HU3MEPUTEILHBIM MPUOOpaM;
- HEyMEHHMeE OIpe/IeIUTh MOKa3aHUEe U3MEPUTEIHLHOI0 Ipudopa.
- HapymeHue TpeOOBaHMI MpaBuil 0€30MACHOTO TPY/Aa IMPHU BBIITOJTHEHUH YKCIIEPUMEHTA.

4.2. HerpyObie olunOKHu:
- HETOYHOCTH (POPMYTUPOBOK, OINPENEICHUH, TOHATHIA, 3aKOHOB, TEOPHUH, BEI3BAHHBIC HETIOJTHOTON
OXBaTa OCHOBHBIX IIPU3HAKOB OIIPEJENIAEMOr0 IOHATHUS, OIIMOKM, BBI3BAHHBIE HECOOJIOACHUEM
YCJIOBUI MPOBEJICHUY ONbITA WK U3MEPEHUN;
- omMOKM B YCJIOBHBIX OOO3HAYEHHSAX HA NPUHIMIHAIBHBIX CXeMaX, HETOYHOCTH YepTexeH,
rpaduKOB, CXEM;
- TPOIYCK WJIM HETOYHOE HallMCaHHe HAUMEHOBaHUN eIMHUL (PU3NYECKUX BEIUYHH;
- HepalMoHAIBHBIA BRIOOP X0/1a PEIICHHUS.

4.3. Hexouernl:
- HEepallMOHAIbHbIE 3alUCH TpPU  BBIUMCICHUSX, HEpPAIMOHAJIbHBIE NPHUEMbl BBIYUCIECHUU,
npeoOpa3oBaHuil U pelIeHHi 3a/1aY;
- apu@meTHuecKue OIMMOKM B BBIYMCIEHUSAX, €CIM 3TU OIIMOKU Ipy00 HE HCKaXKaloT peanbHOCTh
MIOJIyYEHHOT'O PE3YyJIbTaTa;
- OTHeJbHBIE IOTPEIIHOCTH B (POPMYIHPOBKE BOMPOCA UIIH OTBETA;
- HeOpeKHOe BBIIOJHEHHE 3alUCe, uepTexei, cxeM, rpaduKoB;
- opdorpaduuecke U MyHKTyallMOHHbBIE OIIUOKH.

COI''TACOBAHA COI'JTACOBAHA
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