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Ilosacnumenvhas 3anucka.

[Tporpamma 1o ¢u3MKe Ha YpOBHE OCHOBHOT'O O0IIET0 00pa30BaHUs COCTABIICHA HA OCHOBE MOJIOKEHUH U
TpeOOBaHMI1 K pe3ysibTaTaM OCBOCHHSI Ha 0a30BOM YPOBHE OCHOBHOI 00pa30BaTEIbHOMN MPOTpaMMBbl,
npenctaBieHHbXx B PI'OC 00O, a Takke ¢ yaéTom (enepalibHOM MporpaMMbl BocriuTanus 1 KoHnenmm
npenoaaBanus yueoHoro npeameta «dusmnka» B 00pa3oBaTenbHbIX opranuzanusx Poccuiickoit denepanumy,
peaTM3yIoNIMX OCHOBHBIC 00IIc00pa3oBaTEIbHbIC TPOTPAMMEBI.

CopepxaHue MporpaMMsl 1o (pu3MKe HampaBiIeHO Ha POPMHUPOBAHKHE €CTECTBEHHO-HAYYHON TPaMOTHOCTH
00ydJaronuXxcs ¥ OpraHu3aIuio n3ydeHus: GU3NKU Ha JeATEIHPHOCTHON OCHOBE. B Hell yUUThIBarOTCS
BO3MOXKHOCTH yueOHOro npeameta B peanusanuu tpedoBanuii @I'OC OO0 k mi1aHUpyEeMbIM JTHYHOCTHBIM U
MeTanpeMETHBIM pe3yJibTaTaM 00yUYeHHsI, a TAKKE MEKIIPEIMETHBIE CBSA3H €CTECTBEHHO-HAYYHBIX YUeOHBIX
MPEeIMETOB Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHUsI.

Kypc ¢pusuku - cucteMoo0pa3yromuii Uit eCTECTBEHHO-HAYYHBIX YUE€OHBIX IPEAMETOB, IOCKOIBKY
(u3MUecKue 3aKOHBI JIekKaT B OCHOBE MPOIIECCOB U SIBICHUM, U3y4aeMbIX XUMHUEH, ONOIOTHel, aCTpOHOMHUEH U
¢dusmueckoii reorpadueii. Pu3mMKa - ITO MPEIMET, KOTOPHI HE TOJIBKO BHOCUT OCHOBHOM BKJIaJ B
€CTeCTBEHHO-HAYYHYIO KapTUHY MHpPa, HO U MPEI0CTaBiIsieT HanboJee ICHbIe 00pa3Ibl IPUMEHEHUs] HAyYHOTO
METO/a IO3HaHUsI, TO €CTh CIOco0a MOMyYeHHUs JOCTOBEPHBIX 3HaHUH 0 Mupe. Hakonen, ¢usuka - 310
MpeIMeT, KOTOPBIM Hapsiay ¢ APYTMMHU €CTECTBEHHO-HAYYHBIMH MPEAMETaMHU JOKEH AaTh 00yJaroIuMCs
npezcTaBiIeHue 00 yBIEKaTEIbHOCTH HAYYHOT'O UCCIIEAOBAHMS U PaJOCTH CAMOCTOSTEIbHOTO OTKPBITHS
HOBOTO 3HaHUS.

OpHa 13 II1aBHBIX 3a/1a4 (PU3MUEcKOro 00pa30BaHus B CTPYKType 001ero o0pa3oBaHusi COCTOUT B
(opMHPOBaHUM €CTECTBEHHO-HAYYHON I'PAMOTHOCTH M HHTEpeca K HayKe Y OCHOBHOM Macchl 00yJaronuxcs,
KOTOpbIE B AajbHEHIIEM Oy1yT 3aHATHI B CaMbIX pa3HOOOpa3HbIX cdepax aesrenbHocTd. Ho He MeHee BaskHOU
3ajaueil IBISCTCS BBISIBICHUE M MTOJITOTOBKA TAIAHTIMBBIX MOJIOJBIX JIFO/ICH JUTSI TPOAOIDKEHUST 00pa30BaHUs
U JanbHeimei npoheccHoHaIbHOM eSTETbHOCTH B 00JIACTH €CTECTBEHHO-HAYYHBIX UCCIICIOBAHUNA U
CO3JIaHMH HOBBIX TeXHOJOTUH. COrJacHO MPUHATOMY B MEXyHAPOJIHOM COOOIIECTBE ONPEICIICHHIO,
«EcTecTBeHHO-HayYHasi TPaMOTHOCTB - 3TO CIIOCOOHOCTH YeIOBEKa 3aHMMAaTh aKTUBHYIO TPAKJAaHCKYIO
MO3HIIUIO TT0 OOIIECTBEHHO 3HAYUMBIM BOTIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH HAyKaMH, U €r0 TOTOBHOCTh
MHTEPECOBATHCS €CTECTBEHHO-HAYYHBIMH UAeIMU. HaydyHO rpaMOTHBIN YeTIOBEK CTPEMUTCS y4acTBOBAThH B
apryMEeHTHPOBAHHOM O0CYKJIEHUH MPOOIEM, OTHOCSIIUXCS K €CTECTBEHHBIM HayKaM M TEXHOJIOTHIM, YTO
TpeOyeT OT Hero CIEIYIOMNX KOMIIETEHTHOCTEH: HAyYHO OOBSCHATH SBJICHUS, OIICHUBATH U IOHUMATh
0COOCHHOCTH Hay4YHOTO UCCIIeIOBAHMS; HHTEPIPETUPOBATH JaHHBIC U UCTIOIH30BATh HAYUHBIC
JI0Ka3aTeNbCTBA JUISl TOJYUYEHUs BBIBOIOB.

N3yuenne pu3uKu CIoCOOHO BHECTH PeLIArOIIuil BKJIaJ B ((OPMUPOBAHNE €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH 00yYaroImuxcs.

Henu uzydyenus Gu3nku Ha ypoBHE OCHOBHOTO 001Iero 00pa3oBanus onpeaeneHsl B Konnenuuu
npenoaaBanus yueOHoro npeamera «dusmka» B 00pazoBaTenbHbIX opranuzanusx Poccuiickoit denepanum,
pealn3yoNIMX OCHOBHBIE 00111€00pa30BaTeIbHbIE IPOrPaMMBbl, YTBEPKAEHHOHU peteHreM Komernu
MunucrepctBa npocserienust Poccuiickoit denepauuu (nmporokoi ot 3 nexadps 2019 r Ne I1K-4BH).

Henun u3yvenust pu3aMKu: NpruoOpETEHHE HHTEPECA U CTPEMIICHUS 00YUaIOIIMXCSl K HAYYHOMY U3YUYEHHIO
MPUPOJIbI, PA3BUTUE UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUI O HAYYHOM METO/I€ MO3HaHNS U (POPMUPOBAHHE UCCIIEI0BATEIBCKOTO
OTHOIICHUS K OKPYKAIOIIUM SIBJICHHSIM;

(dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHHSI KaK pe3yiIbTaTa U3yuYeHHUs] OCHOB CTPOCHUS MAaTEPUU U
(byHIaMEHTATBHBIX 3aKOHOB (PH3UKH;

(dbopMHupOBaHUe MPEICTABICHUIN O POJTU (PU3HMKH IS Pa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHI;

pa3BUTHE MPECTABICHUI 0 BO3MOXKHBIX cdepax Oynyiiel npopecCHOHaNIbHOMN 1eATeIbHOCTH, CBI3aHHON
¢ GU3MKOH, MOATrOTOBKA K JalbHENUIIEMY O0yUYEHHUIO B ’TOM HalpaBICHHUH.

JlocTukeHue 3TUX Liesiel Ha ypOBHE OCHOBHOIO O0IIIEro 00pa3oBaHusl 00€CIIEUNBAETCS peIIEHHEM
CJIEIYIOIIMX 3a/1a4:

npuoOpeTeHNe 3HAHUN O TUCKPETHOM CTPOEHUH BEILIECTBA, O MEXaHUYECKHUX, TEIIOBBIX, dJIEKTPUUECKUX,
MarHUTHBIX ¥ KBAHTOBBIX SIBJICHUSIX;



npruoOpeTeHre yMEHHH ONMUCHIBATh U OOBSACHATH (PU3NUECKUE SIBICHHS C HCIIOIb30BAHNEM TTOTyUYEHHBIX
3HAHWH,

OCBOCHHE METOJIOB PEIICHHS MPOCTEHIINX PACUETHBIX 3a/1a4 C MCIIOJIB30BaHNEM (PH3HMUECKUX MOETEH,
TBOPYECKUX U MPAKTHKO- OPUEHTHPOBAHHBIX 3a]1a4;

pa3BuTHE yMEHHUI HAOII0AaTh IPUPOIHBIC SIBICHUS U BBIIIOIHATH OIBITHI, Ja00paTopHbIe PadOTH U
9KCIEPUMEHTAIbHBIE UCCIIEIOBAHNUS C CIOIb30BAaHUEM N3MEPUTENIBHBIX TPHOOPOB;

OCBOEHHUE MPUEMOB paboThI ¢ HHPOpMaIHel Gpu3nueckoro coaepx aHus, BKItoYas HHPOPMAIHIIO O
COBPEMEHHBIX JTIOCTHKEHUSIX (PH3UKH, aHAJIU3 M KPUTHYECKOE OLICHUBAaHUE WH(POPMAILINY;

3HaKOMCTBO cO cpepamu mpodecCuoHaIBLHON AEATEILHOCTH, CBSI3aHHBIMU C (DU3UKOM, U COBPEMEHHBIMH
TEXHOJIOTHSIMUA, OCHOBaHHBIMH Ha JIOCTHKCHUSIX (PU3NYECKOI HAYKH.

OO11ee 4ncio 4YacoB, peKOMEHI0BAHHBIX /IS U3y4eHUs! GU3UKU Ha 0a30BOM YpOBHE, - 238 4acoB: B 7
KJtacce - 68 yacoB (2 yaca B HeJienr0), B 8 kiacce - 68 yacoB (2 yaca B Hefien0), B 9 kiacce - 102 gaca (3 vaca
B HEJIENIO).

B 7-9 knaccax ectb oOyuatommuecs ¢ OB3 ¢ 1uarno3om 3aepkka ICUXHYECKOTO pa3BUTHUS. Takue IeTH,
U3-32 OCOOCHHOCTEH CBOETO NMCHUXUYECKOT0 Pa3BUTHS, TPYAHO YCBAMBAIOT NpOrpaMMy 1o ¢usuke. B cuimy
0COOEHHOCTEH Pa3BUTHUS, HYKAAIOTCS B U HEpEeHIIMPOBAHHOM M WHAWBUAYAIBHOM MOIXO/IE,
JIOTIOJTHUTEIFHOM BHUMaHUU. B mporiecce 00y4eHus: Ha OCHOBE PELICHUs] Pa3BUBAIOLINX YIPAKHEHHUHA
NPOHMCXOHT PA3BUTUE MBICIUTEIBHBIX ONEPALlUii, 00Pa3HOTO MBIIUICHUS, TAMSTH, BHUMAHHS, PEUH, a TAKXKe
OCYIIECTBISICTCS JIMKBUIAIMS IPOOEIIOB B 3HAHUSAX, 3aKPEILICHUE H3YYCHHOTO MaTepuaia, oTpaboTka
QITOPUTMOB, IOBTOPEHHE TpoiiieHHOT0. Teopus u3ydaercs: 0e3 BHIBOJOB CIIOKHBIX (popmyi. 3amaun,
TpeOYIOIIHe TPUMEHEHUS CIOXKHBIX MATEMAaTHUECKUX BBIYUCICHUN U (HOPMYJI, B 0COOCHHOCTH TAKUX TEM, KaK
«MexaHUuecKoe JBIKEHHE» U «APXUMEIOBa CUIIay, «MexaHHdecKasi SJHEPTHs», PEIIAIOTCs B Klacce C
MOMOIIBIO YYHUTEIIS.

st o0y4varomerocst XapakTepHbl HEJJOCTATOUHBIA YPOBEHb Pa3BUTHS OTICIIbHBIX ICUXUYCCKUX
NpoIIecCOB (BOCIIPUATHS, BHUMAHUS, TAMSITH, MBILIUICHHS ), CHI)KEHUE YPOBHSI HHTEIUICKTYaJIbHOTO Pa3BUTHS,
HU3KUH YPOBEHb BBIMIOJIHEHHS YUEOHBIX 33aHU, HU3Kask YCIEeIHOCTh 00yueHus. [ToaTomy, npu u3ydeHun
¢u3uKu TpeOyeTcsi HHTEHCHBHOE MHTEJUIEKTYAIbHOE Pa3BUTHE CPEICTBAMH MaTEMaTHKH HA MaTepuaile,
OTBEYAIOIIEM OCOOCHHOCTSIM U BO3MOYKHOCTSIM YYaIIHXCSI.

3ajgaum U1 OCBOCHUS COAEpKaHus yueOHoro npeamera «Pusuka» ans odydaromerocs ¢ OB3:

1. AnanTupoBaHue 00pa30BaTEILHOTO MIPOLECCAa B COOTBETCTBUU ¢ OCOOCHHOCTSIMU Pa3BUTHUS
obyugaroruxcst ¢ OB3.

2. CtumynupoBaHHE HHTEpeca 00yJaromerocs K o3HaBaTeIbHONW M y4eOHOM NesITeNbHOCTH.

3. Pa3zBuTHe yMeHuUil 1 HABBIKOB CAMOCTOSITEIbHOM yueOHOM JesITebHOCTH.

Jnst 00yqaronuxcsi XapakTepHBI:

. 3aMeUIEHHOE IICUXUYECKOE Pa3BUTHE

. HOHM)KEHHAast pab0TOCTIOCOOHOCTD, OBICTPAst yTOMIISIEMOCTb, 3aMEIJICHHBINA TEMIT AEATEIbHOCTH
. HapylIeHWe BHUMaHUs U IaMsITH, OCOOCHHO CIIyXOpe4eBOil U JOITOBPEMEHHON

. CHIDKEHHE TI03HABATEeIbHON aKTUBHOCTH.

IIpu opranm3zanmuu y4eOHbIX 3aHATHI ¢ o0yyaommuMmces ¢ OB3 Heo0xonumo:

1. OcymiecTBIATh MHANBHIYAIBHBIN ITOAX0]T K 00yJaroneMycsl.

2. [TpenoTBpammare HACTYIUIEHHE YTOMIICHUS, UCTIONB3YS JIJIsl 3TOTO pa3HOOOpa3HbIe CPEICTBA
(uepemoBaHUEe YMCTBEHHON M MPAKTUIECKON ACSITETLHOCTH, MPENIOTHECCHUE MaTepraia HeOOIbIIUMHU
J103aMH, UCIIOJIb30BAHNE UHTEPECHOTO U KPACOYHOTO IUAAKTUYECKOTO MaTeprana u T.J1.).

3. Hcnoap3oBarh METOIbI 06yLI€HI/I5[, KOTOPBIC aKTUBU3UPYIOT MMO3HABATCIIbHYIO ACATCIbHOCTD HeTeﬁ,
Pa3BHUBAIOT UX pedb U (HOPMUPYIOT HEOOXOUMBIC HABBIKH.

4. KoppeKTupoBaTh IEATEITHHOCTh 00YJarOIIerocs.

5. Cobimo1aTh TOBTOPHOCTH OOYYEHHS Ha BCEX ATAIax ypoKa.

6. IIposBasATH OCOOBIN MTegarorndeckuii TakT. [IocTOSTHHO IO IMEeYaTh U TOOMIPSATH MAJICHIIIAE YCIIEXH

peb&nka, CBOEBPEMEHHO U TAKTHYHO IIOMOTaTh, pa3BUBATh B HEM BEPY B COOCTBEHHBIE CHIIBI M BO3MOXKHOCTH.
Cas3b ¢ padoyeil TporpaMmMoii BOCIUTAHUS HIKOJIbI



Peanu3zanus negarornyecKUMH pabOTHUKAMH BOCTIMTATEIBHOTO MOTEHIMAa YPOKOB (DHU3UKH
IpeAroaraeT cleayonee:

- YCTAaHOBJICHHE JIOBEPUTEIHHBIX OTHOIIECHUN MEXKIY IeJarornuecKuM pabOTHUKOM U
00yJaroIUMHUCS, CIIOCOOCTBYIONIUX MTO3UTHBHOMY BOCIIPHSITHIO OOYYarOIIUMUCS TPEOOBaHUN U IPOCHO
Ne1arorn4eckoro paboTHUKA, MPUBIICYEHUIO MX BHUMAHHS K 00CyX/1aeMoi Ha ypoke HH(POpPMaLHY,
AKTUBHU3AIMY TIO3HABATEILHOMN 1A TEILHOCTH;

- noOyxaeHre 00yJaroImuxcs CoOII0JaTh Ha YPOKE OOIICTIPUHATHIC HOPMBI TTOBEJICHUS, TPaBUIIa
oOLIeHHsI CO CTapIIUMU (TIeJarornyeCKUMU pabOTHUKAMHU) U CBEPCTHUKAMH (00y4YarOUTUMHUCS ), TPUHLIUTIBI
y4eOHOU AMCUUIUIMHBI M CAaMOOPTaHU3AlINY;

- MpUBJICYCHHE BHUMAHUS 00y4YaIOUINXCs K IEHHOCTHOMY acleKTY U3y4aeMbIX Ha YPOKax SIBJICHUIA,
opraHusanys ux paboTsl ¢ 0JlyyaeMOl Ha ypOKe COLMAIbHO 3HaUunMON HH(OopMaIel - UHUIIMUPOBaHHE €€
00Cy>KIeHHsI, BBICKAa3bIBaHUS 00yUaIOIMMHCS CBOETO MHEHHUS IO €€ TIOBOJY, BRIPAOOTKH CBOETO K Hel
OTHOIICHHUS;

- HCTIOJIb30BaHUE BOCIIUTATEIBHBIX BO3MOKHOCTEH CO/IepKaHMsI yUeOHOTO MpeIMeTa 4epes
JEMOHCTPALMIO 00YYarOIIUMCS TPUMEPOB OTBETCTBEHHOTO, IPAKJAHCKOTO TIOBEICHUS, IPOSBICHUS
YeJI0BEKOIIO0US 1 JOOPOCEPACUHOCTH, Yepe3 MoA00P COOTBETCTBYIOIIUX TEKCTOB JJISl UTSHHUS, 33124 JUIs
pereHust, IpoOJIeMHBIX CUTYAIMH 111 0OCYKISHHS B KJacce;

- NPUMEHEHNE Ha YPOKE MHTEPAKTHBHBIX ()OPM pabOThI ¢ O0YHAIONIMMHUCS: UHTEIUICKTYAIbHBIX UID,
CTUMYJIUPYIOIIUX O3HABATEIIbHYI0 MOTUBAIMIO 00yUaroIIUXCs; JUIaKTHUECKOro TeaTpa, Te MoJyYeHHbIe Ha
yYpOKe 3HaHUsI OOBITPHIBAIOTCS B TEATPAIBHBIX MOCTAHOBKAX; TMCKYCCHIA, KOTOPBIE JAIOT 00YYarOIIUMCS
BO3MOKHOCTH MPUOOPECTH OIBIT BEJIEHUSI KOHCTPYKTUBHOTO IMAJIOra; TPYIOBON paboThl Wi paboThHI B
napax, KOTOpble y4aT KOMaHHOH paboTe U B3aMMOIEHCTBUIO C IPYTUMU JI€TbMHU;

- BKJIFOUEHHUE B YPOK UTPOBBIX MPOIIETYP, KOTOPHIE TTOMOTAIOT MOAAEPKATh MOTHBAILIUIO
oOyuaroluxcs K MoJIy4eHUI0 3HaHUH, HaJJa)KUBaHUIO TO3UTUBHBIX MEKIIMYHOCTHBIX OTHOIICHUH B KJlacce,
MIOMOTAIOT YCTaHOBIICHHIO JJOOPOJKENaTeIbHONW aTMOC(ephl BO BpeMsl yPOKa;

- opranuszanus medcrsa MOTHBUPOBAHHBIX U 3PYAMPOBAHHBIX 00yUYAIOMIUXCS HA/I UX
HEYCIEBAIOIMUMH OJTHOKJIACCHUKAMHU, JAIOIIETO UM COIMAIbHO 3HAYUMBIN OIBIT COTPYIHHYECTBA U B3aUMHOM
TIOMOIITH;

- WHHUIMUPOBAHKE U MOJICPIKKA UCCIIEA0BATEIBCKON ICATEIILHOCTH 00YyUYaIOMIUXCS B PAMKax
peanu3aniy UMH WHAUBUAYAIBHBIX M TPYIIOBBIX UCCIIEIOBATEIBCKUX MMPOEKTOB, YTO JACT 00YYaIOIMCS
BO3MOXKHOCTH MMPUOOPECTH HABBIKH CAMOCTOSTEIBHOTO PEIICHHUS TEOPETHUECKON MPoOIeMbl, TeHEPHUPOBAHHS
1 oopMmIIeHHsI COOCTBEHHBIX HJIEH, YBaXXHTEIHHOTO OTHOILEHHS K YyXKUM HiesiM, 0(OpMIIEHHBIM B paboTax
JIPYTUX MCCIIEI0BATENEH, HABBIK MyOJUYHOTO BBICTYIUICHUS TIEpe]] ayAUTOPUEH, apTyMEHTHPOBAHUS U
OTCTaWBaHUs CBOCU TOYKH 3PEHHS.

Pesynbrarel emuHCTBa y4eOHOM M BOCTIUTATEIBHOM NIEATEIBHOCTH OTPAXKEHBI B pasiese padbodeit
nporpaMMsbl «JIMUHOCTHBIE pe3yabTaThl H3yUeHHs yueOHOTOo npeamera «PH3uKay Ha ypOBHE OCHOBHOTO
0011ero 00pa3oBaHU.

Cooepacanue odyuenusn ¢ 7 Kacce.

Paznen 1. ®usnka u e€ pojib B NO3HAHNM OKPYKAIOIIEr0 MUpa.

®dwusuka - HayKa o npupoje. SBneHust mpupoasl. Puznveckue sIBICHHUS: MEXaHUIECKUE, TEIIOBbIE,
AJIEKTPUYECKHE, MAarHUTHBIE, CBETOBbIE, 3BYKOBBIE.

®uznueckue BenuunHbl. U3mepenue gpusnueckux Bennuu. Puzndeckue npudopsl. [lorpenHocts
U3MepeHnd MexayHapoIHasi CHCTEMA €IUHUIL.

Kak ¢usuka u npyrue ecrecTBEHHbIE HAYKH N3YYalOT MpUpoay. EcTecTBeHHO-HAYYHBIN METOJI IO3HAHUS:
HaOJIr0/IeHNEe, TOCTAHOBKA HAYYHOT'O BOTIPOCA, BBIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT 10 IPOBEPKE TUIIOTES,
o0BsicHeHNe HaOmoraeMoro siBiieHus . Onrcanne PU3NIeCKUX SBICHHUIA C TIOMOIIBIO MOIETICH.

JemoHcTparuy.

MexaHu4eckue, TeTI0BbIe, 3JEKTPHUECKUE, MAaTHUTHBIE, CBETOBBIC SIBICHUSL.

dusnueckue MpuOOPHI M MPOIIEypa MPSIMBIX U3MEPEHHI aHAJIOTOBBIM U IIU(YPOBBIM MTPHUOOPOM.

JlaGopaTopHbie pabOTHI U OTBITHI.

Onpenenenue HeHbl ASICHHS IKaIbl H3MEPUTENLHOTO MpHOopa.

W3mepenue paccTosHUi.

N3mepenue 06bE€Ma KUIKOCTH U TBEPIOTO TeEa.

Onpenenenue pa3MepoB MaJbIX Tell.



W3mepenne teMneparypsl IpH MOMOIIY KUIKOCTHOIO TEPMOMETPA M JaTYNKA TEMIIEPATYPHI.

ITpoBeneHue necneroBaHmsl 10 MPOBEPKE TMIOTE3bI: NaJbHOCTh NOJIETA MIAPUKA, YILIEHHOTO
TOPU30HTAIBLHO, TEM OOJIbIIIE, YeM OOJIBIIIE BHICOTA ITyCKa.

Pazjen 2. [lepBoHavyajibHble CBe/IEHUSI O CTPOEHUH BellleCTBA.

CtpoeHue BemecTBa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl. ONBITHI, JOKAa3bIBAIOIINE JUCKPETHOE CTPOCHHUE
BELIECTBA.

JBmwxenue yactui Bemecta. CBI3b CKOPOCTH ABMKEHUS YaCTHUIL C TeMIlepaTypoil. bpoyHoBckoe
nBuxenue, 1uddysus. BzanmoseiictBre yacTul BemecTna: MPUTSHKEHUE U
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHUS BELIECTBA: CTPOEHUE ra30B, JKUAKOCTEH U TBEPIABIX (KPUCTAIIINYECKUX) TE.
B3aumocBs3b MeX1y CBOMCTBaAMH BEILIECTB B PA3HBIX arperaTHbIX COCTOSHUAX U X aTOMHO- MOJIEKYJISIPHBIM
ctpoeHreM. OcoOEHHOCTH arperaTHbIX COCTOSTHUNA BOJIBI.

JemoHcTparuu.

Habnronenne OpoyHOBCKOTO JBMKEHHSL.

HaGmonenue muddysun.

HaGnronenue siBneHnit, 0OBACHIIOMUXCS TPUTSHKEHUEM HITH OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

JlaGopaTopHbie pabOTHI U OTBITHI.

OrneHka quaMeTpa aToMa METOAOM PSIOB (C UCIIONB30BaHuEM (GoTorpaduii).

OnbITHI 10 HAOIIOACHUIO TEIUIOBOTO PACIIUPEHHSI Ta30B.

OnbITHI 10 OOHAPYKEHUIO JEHCTBHSI CUIT MOJIEKYJISIPHOTO MPUTSHKECHUS.

Paznen 3. /IBukeHue U B3auMoaeicTBHE TeJ.

Mexanndeckoe ABmkeHne. PaBHoMepHOe U HepaBHOMEpHOE ABMkeHne. CKopocTh. CpeaHsisi CKOPOCTh
pU HEPABHOMEPHOM JIBIDKEHUH. Pacu€T myTu u BpeMeHH JBUKECHUS.

SBnenue nnepuun. 3akoH nHepHUU. B3anmoaeicTBre Ten Kak NPUYMHA U3MEHEHUSI CKOPOCTH JIBUXKEHUS
Ten. Macca kak Mepa uHepTHOCTH Tena. [InmoTHocTh BemecTBa. CBsA3b MIIOTHOCTU C KOTMYECTBOM MOJIEKYJ B
eauHuIe 00bEMa BEIIecTBa.

Cuna xak XxapakTepucTuKa B3aumozeicTeus ten. Cuia ynpyroct u 3akoH I'yka. MI3smepenue cuisl ¢
MOMOIIIbIO IMHAMOMeETpa. SIBJIEHUE TArOTeHUs U cuiia TsbkecTd. Cuila TSHKECTH Ha IpYTux miiaHeTax. Bec
tena. HeBecomocTs. CrioskeHue Cuil, HalpaBJiIeHHbIX 0 0HOM npsiMoil. PaBHoaelicTByromas cui. Cuna
TpeHus. TpeHue CKOJIbXKEeHUs U TpEeHUE NOoKos. TpeHue B IPUPOJIEe U TEXHUKE.

HeMoHcTpanuu.

Habmoienne MexaHM4ecKoro IBHKEHHS Tea.

H3mepenne cKopocTH MPSIMOJIMHEHHOTO JBUKCHUS.

HaOGnronenue siBneHus HHEPLUU.

Habmoienne n3MeHeHns CKOPOCTH TP B3aUMOJICHCTBUH TEI.

CpaBHEHHE Macc IO B3aMMOJICHCTBHIO TETI.

CrnosxeHue cuJjl, HarpaBJIEHHBIX MO OJHOM MPSMOH.

JlaGopaTopHbie pabOTHI U OTBITHI.

Onpenenenre CKOPOCTH PAaBHOMEPHOTO ABMXKEHUS (IIapHKa B )KUIKOCTH, MOJIENH 3IEKTPUUECKOTO
aBTOMOOMJISL M TaK Jlajee).

Onpenenenue CpeHel CKOPOCTH CKOJbKEHHUs OpycKa WK IIapuKa 0 HAaKJIOHHOM MJI0CKOCTH.

Onpenenenue MIOTHOCTH TBEPIAOTO TeNa.

OnBITHI, IEMOHCTPHUPYIONINE 3aBUCUMOCTD PACTHKEHUS (eopMaIiy) MPYKUHBI OT IPUIIOKEHHON CHITBI.

OnBITHI, IEMOHCTPHUPYIONINE 3aBUCUMOCTD CHITBI TPEHUS CKOJILKESHHS OT Beca TeJla U XapakTepa
COIIPHUKACAIOIINXCS IIOBEPXHOCTEM.

Pa3neu 4. /laBiienne TBEPABIX TeJl, dKUAKOCTEH U Ia3oB.

Jasnenne. CriocoObl yMEHBIICHHS U YBEIWYCHUS aBieHus. J{aBienue ra3a. 3aBUCUMOCTh JaBJICHU ra3a
ot 00BéMa, Temrieparypsl. [lepenada naBineHus TBEPABIMU TEJIAMH, KHUIKOCTIMH U razaMu. 3akoH [lackas.
[THeBMaTHyeckre MalIMHbI. 3aBUCUMOCTD JaBJICHUS )KUIKOCTH OT IIIyOHHBI. [ uapocTaTHYecKuii mapaokxc.
CooOmraromuecs cocynbl. ['uapaBinueckue MEXaHU3MBbI.

AtMmocdepa 3emian u atMmochepHoe AaBieHue. [[puunHbl cyecTBOBaHUS BO3AYIIHON 000J0YKH 3eMJTH.
OmnsiT Toppuuennu. U3mepenne atMocpepHOro naBieHus. 3aBUCUMOCTh aTMOC(HEPHOT0 1aBJICHUS OT BBICOTHI
HaJ ypoBHEM Mops. [Ipubopsl A uaMepenus atMoc(hepHoro JaBieHuUs.

JleiicTBHE ®KUIKOCTHU M ra3a Ha MOrpy>kEHHOE B HUX Teso. BriTankuBaronias (apXxuMe0Ba) cuiia. 3akoH



Apxumena. [lnapanue ten. Bo3ayxomnaBanue.

JemoHcTparun.

3aBUCHMOCTb JIaBJICHUS ra3a OT TEMIEPATYPBHI.

[lepenava naBneHus KHUIKOCTHIO U Fa30M.

CooOmiarommecs: CoCyibl.

I'mopaBamyeckwii npecc.

[IposiBneHue nelcTBUS aTMOC(PEPHOTO JABICHHUS.

3aBUCHUMOCTh BBITAIKUBAIONICH CHJIBI OT 00BbEMA MOTPYKEHHON YaCTH Tella U MJIOTHOCTH KHUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOLIEH CHIIBI BECY BBITECHEHHOM KUAKOCTH.

VYcnoBue 1iaBanus TeN: IUIABaHUE WM MOTPYKEHHUE TeJT B 3aBUCUMOCTH OT COOTHOIICHUS TUIOTHOCTEH
Tea U KHUJIKOCTH.

JlaGopaTopHbie pabOTHI U OTIBITHI.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHON B KHUIKOCTh YaCTH TeJa.

OnpeneneHre BRITAIKABAIOLIEH CUIIbL, JEHCTBYIOIIEH Ha TENIO, MOTPYKEHHOE B )KUJKOCTb.

[TpoBepka HE3aBUCUMOCTH BBITAJIKUBAOLIEH CUJIbI, AEHCTBYIOIIEH Ha TEJIO B XKHUJIKOCTH, OT MAacChl Teja.

OnbIThI, JEMOHCTPHUPYIOLIME 3aBUCUMOCTD BBITAJIKUBAIOILEH CHIIBbL, IEMCTBYIOLIEH HA TEJIO B )KUIKOCTH,
0T 00bEMaA NOTrpyKEHHON B KHUAKOCTh YACTHU TeJa U OT MJIOTHOCTH KHUIKOCTH.

KoHcTpynpoBaHue apeoMeTpa Wik KOHCTPYUPOBAHHUE JIOJKH U ONPEAEIeHHE €€ IPy30M0AbEMHOCTH.

Pa3nes S. PaGora 1 MOIIHOCTB. DHeprus.

Mexanuueckast pabora. MOLTHOCTb.

[IpocThie MEXaHU3MBI: pbIuar, OJIOK, HaKIOHHAs TIOCKOCTh. [IpaBuio paBHOBecus poryara. [lpumenenue
MpaBHJIa paBHOBECHS pbryara K 010Kky. «3o0toe npasmioy» Mexanuku. KITJ] nmpocteix mexanusmos. [IpocTeie
MEXaHHU3MBI B OBITY U TEXHUKE.

Mexanndeckas sHeprus. Kunetnueckasi u noteHmanbHas sHeprus. [IpeBpamienre oqHoro Buaa
MEXaHUYECKOM SHEPTUM B IpYroi. 3aKOH COXpAaHEHHs SHEPTUU B MEXAHUKE.

JemoHcTparuu.

[Ipumepbl pOCTHIX MEXaHNU3MOB.

JlaGopaTopHbie pabOTHI U OTBITHI.

Onpenenenue pabOTHI CUIIBI TPEHHS IPU PABHOMEPHOM JBIKEHHHU TeJla 110 TOPH30HTAIBHON
MOBEPXHOCTH.

HccnenoBanue ycioBUil paBHOBECHSI pblyara.

N3mepenne KIIJ] HakIOHHON IIOCKOCTH.

N3ydeHne 3akoHa COXpaHEHUS MEXaHUIECKON YHEPTHH.
Cooeporcanue odyuenusn ¢ 8 knacce.
Paznen 6. TernuioBble siBJIeHUS.

OCHOBHBIE MOJOXKEHHS MOJIEKYJISIPHO- KHHETUYECKOW TEOPUH CTPOEHUS BellecTBa. Macca u pasmepsl
aTOMOB ¥ MOJIEKYJ. OIBITHI, IOATBEPHKAAIOINE OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO- KHHETUYECKOM TEOpUH.
Mogenu TBEpIOTO, )KUAKOTO M ra3000pa3HOro cOCTOsIHUMN BemecTBa. Kpucrammmueckue u amopdHsie
tesna. OObsICHEHHE CBOWCTB ra30B, XKUIKOCTEH U TBEPIBIX TEJI HA OCHOBE MOJIOKEHUN MOJI eKYJISIPHO-

KMHeTH4ecKoi Teopry. CMaunuBaHUe U KaWJUISIPHBIE IBIEHUS. TEIIOBOE pacIIMPEHNE U CIKATHE.

Temneparypa. CBs3b TeMnepaTypsl O CKOPOCTBIO TEIJIOBOIO ABMKEHHs 4acTULl. BHyTpeHHss 3Heprusl.
CriocoObl U3MEHEHMsl BHYTPEHHEH SHepruu: Terionepeaaya 1 coBeplieHue padboTsl. Buasl Temnonepeaayu:
TEIUIOIIPOBOJAHOCTb, KOHBEKLINS, U3I1yYCHHUE.

KonudectBo TemnoTel. Y ienbHas TEIUIOEMKOCTb BeleCcTBA. TemI000MeH U TENJI0BOE PABHOBECHE.
VYpaBHeHue TemnoBoro 6anaHca. [lnaBnenue u oTBepAeBaHUE KPUCTAIUIMYECKUX BELECTB. Y ICJIbHAs TEIUIOTa
riasnenus. [TapoobpazoBanue u konaeHcauus. Mcnapenue (MC). Kunenue. Y aenpHas temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUIIEHUS OT aTMOC(EPHOTO JaBIICHHS.

Brnaxnocts Bo3nyxa.

OHeprus TOIUIMBA. Y JIeJIbHAS TEIIOTAa CTOPAHHUS.

[TpuanMTIET paboTh! TeTUTOBBIX ABuraTenei KI1/1 rermoBoro nBuratens. TemoBble ABUTATEH U 3aIIATA
OKpYKarolleu Cpeibl.

3aKOH COXPAHEHHUs U MPEBPAILECHUS YHEPIHH B TEIUIOBBIX IPOLECCAX.

JemoHcTparuu.

Hab6monenne 6poyHOBCKOTO JBUYKEHUS.



Habmonenune muddysun.

HaGmoienme siBIIeHN CMauynBaHUs M KaNWUISIPHBIX SBIICHHM.

HaGnronenue TEmIoBoro paciupeHust Tell.

M3meHeHne naBieHus rasa npu N3MEeHEeHUH 00bEMa M HarPeBaHUU WM OXJIaXKICHUH.

[TpaBuiia u3MepeHus TeMIepaTypsl.

Buas! rennonepenayn.

OxJax/IeHue TPy COBEPIICHUU PaOOTHI.

HarpeBanue npu coBepiieHu padoThl BHEITHUMH CUJIAMH.

CpaBHeHHE TEIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

Habmroienne Kunenus.

Habmroienne nocTosiHCTBa TeMIepaTyphbl Py TUIaBICHUH.

Monenu TemIoBBIX ABUTATEIIEH.

JlabopatopHbie pabOTHI M OTIBITHI.

OnbITH IO OOHAPYKEHUIO ACUCTBHSI CHII MOJIEKYJISIPHOTO TIPUTSDKEHHUS.

OnbITHI 10 BRIPAIIMBAHNIO KPUCTAJIJIOB MOBAPEHHOM COJIM WM caxapa.

OnbITH IO HAOMIOAECHHUIO TETIOBOTO PACIIUPEHHS T'a30B, )KUAKOCTEH U TBEPABIX Tell.

Onpenenenue 1aBiIeHUs BO3IyxXa B OaJUIOHE HIMPHILIA.

OnbITH, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD JTABJICHUS BO3yXa OT €ro 00b&éMa 1 HarpeBaHus HIIH
OXJIKICHHUSI.

[TpoBepka runoTe3sl TMHEHHOM 3aBUCUMOCTH JITMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPHUECKOI TpyOKe
OT TEMIIEPATYPHI.

HaGmroienne u3sMeHeHrs BHyTpEHHEH SHEPTUH Tejla B pe3ysibTaTe TeIvionepeaadn U paboThl BHEITHUX
CHUJL.

HccnenoBanue siBIeHUs TEIUI000MEHA MPY CMEIIMBAHUHU XOJIOJAHON U TOpsTYei BOIBI.

OnpeneneHye KOJIMYECTBA TEIUIOThI, HOJYYEHHOTI'O BOJIOH MPH TEMJI000MEHE C HArPETHIM METAJUINYECKUM
LWIAHIPOM.

Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

UccnenoBanue npouecca UCIapeHUs.

OnpeneneHre OTHOCUTEIbHON BIaKHOCTH BO3/yXa.

Onpenenenue yaenbHON TEIJIOTHI MIABACHUS JIbJA.

Paznen 7. Daekrpuyeckue 1 MATHUTHBIE SIBJICHUSI.

OnekTpuzanus Teu. JIBa poja JIeKTpUIecKuX 3apa10B. BzaumoelicTBre 3apsHKeHHbBIX Tell. 3aKOH
Kynona (3aBHCHMOCTB CHITBI B3aUMOJICHCTBHSI 3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPS/I0B U PACCTOSHUS MEXTY
TeJIaMu).

Onexrpuueckoe mose. Hanpsok€HHOCTH 27eKTpruecKoro nosst. [IpuHIMIT cynepno3uimu dIeKTPUIeCKIX
noJiek (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu snextpuyueckux 3aps10B. DIeMEHTapHbIN dJIeKTpuueckuii 3apsaa. CTpoeHue aToMma.
[IpoBOAHMKY U TUNIEKTPUKHU. 3aKOH COXPAaHEHUS 3JEKTPHUUECKOTO 3apsia.

DNeKTpUUYECKU TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOTr0 ToKa. VICTOUHMKHY OCTOSIHHOTO TOKA.
JleficTBHSI 27EKTPUYECKOTO TOKA (TEII0BOE, XUMUUECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B JKUIAKOCTAX U
razax.

Onextpuueckas uenb. Cuiia Toka. DaeKTpuyeckoe HanpsbkeHue. ConpoTUBIeHHE MPOBOAHUKA. Y IENIbHOE
COTIPOTHBIIEHHE BemecTBa. 3akoH OMa a1 yyacTka menu. [locienoBaTenbHOe U TapauieTbHOE COSTUHEHHE
MIPOBO/THUKOB.

PaboTa 1 MOIITHOCTH IEKTPUUYECKOTO TOKa. 3akoH J[xoyis-JIeHna. DnekTpudecKue enu U moTpeOnuTenn
AEKTPUIECKOM dHEpTUH B ObITYy. KOpoTKOE 3aMbIKaHueE.

ITocTostHHBIE MarHUTHL. B3anMoaecTBIE IOCTOSHHBIX MArHUTOB. MaranTHoe nojie. MaraurHoe mnoiie
3emMut ¥ ero 3Ha4YeHHeE IS )KU3HU Ha 3emiie. OnbiT Dpcerena. MarHuTHOE MoJie 3JIEKTPUYECKOTO TOKA.
[IpumeHeHue 3IeKTPOMarHUTOB B TeXHUKE. JlelicTBHEe MarHUTHOTO MOJIs Ha POBOJIHUK C TOKOM.
DNEeKTPOJABUTATENb TOCTOSHHOTO TOoKa. Mcroib30BaHue 371eKTpoABUTaTesIe B TEXHUYECKUX YCTPOMCTBAX U
Ha TPaHCIOpPTE.

OnpiTel @apanes. SABnenue nekTpoMarHuTHON MHAYKIUH. [IpaBuio Jlenna. DnekTporeneparop.
CrniocoOblI oTyyeHus! JIEKTPUUECKON SJHEPTUU. DJIEKTPOCTAHIIMU Ha BO30OOHOBISIEMbIX HCTOUHUKAX SHEPTUU.

JemoHcTparuu.



DneKTpu3anus Teil.

JIBa posa JIEKTPUYECKHX 3apsI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEII.

YCTpOHUCTBO U AEUCTBHE SIEKTPOCKOTIA.

DneKTpocTaTHYECKask MHAYKLHS.

3aKOH COXPAHEHUS AIIEKTPUUECKUX 3apsII0B.

[TpOBOAHMKM U AUIIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUN AJIEKTPUUECKOrO MOJISL.

HcTouHNKY TOCTOSIHHOTO TOKA.

JelcTBUs 3JEKTPUUECKOTO TOKA.

ONEKTPUUYECKUIN TOK B KUJIKOCTH.

I"a3oBbIit pazpsia.

N3mepenue cuiibl TOKa aMIIepMETPOM.

W3mepenue 31eKTpUYeCKOro HalpsKEHUS! BOJIbTMETPOM.

PeocTar 1 marasus conpoTUBIEHUI.

B3aumoneicTBie MOCTOSHHBIX MAarHUTOB.

MonennpoBaHre HEBO3MOXKHOCTH Pa3/IeJICHUs TIOJIOCOB MarHUTA.

MonenpoBaHie MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OneIT OpcTena.

MarHuTHoe€ 1oJie TOKa. DJIEeKTPOMarHur.

JelicTBe MarHUTHOTO MOJIsl HA TPOBOJHUK C TOKOM.

DJNIEKTpOABUTaTEIb IOCTOSIHHOTO TOKA.

UccnenoBanue siBiIeHUS 3JIEKTPOMArHUTHOW UHIYKIWH.

Onsitel @apagnes.

3aBUCHMOCTD HAIPaBJICHUS] HHAYKIIMOHHOTO TOKA OT YCJIOBUW €r0 BO3SHUKHOBEHHS.

DNEeKTPOreHepaTop MOCTOSHHOTO TOKa.

JlaGopaTopHbie pabOTHI U OTBITHI.

OnbITH IO HAOIIOJCHHIO AIIEKTPU3ALINY TEJT HHAYKIMEH U IPU COMTPUKOCHOBEHHH.

UccnenoBanue qeHCTBUS 3JIEKTPUUECKOTO MO HA TPOBOJIHUKU U IUAJIEKTPUKH.

COopka 1 mpoBepka padOThl ANEKTPUUECKON LHEMH MOCTOSHHOTO TOKA.

W3mepenue u peryaiupoBaHue CUIIbI TOKA.

N3mepenue u peryanmpoBaHue HaMpsKEHUsI.

UccnegoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYIIETO Y€pPE3 PE3UCTOP, OT COMPOTUBIICHUS pE3UCTOpa U
HaIpsHKEHUs] Ha pe3UCTOpeE.

OnbIThL, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTD JIEKTPUUECKOr0 COITPOTUBIICHUSI IPOBOJIHUKA OT €T0 JIJTUHbI,
TJIOLIA/U TIOTIEPEYHOTO CEUEHHUs U MaTepHuaa.

[IpoBepka mpaBuiIa CIOKEHUS HAMPSKEHUH TIPH MOCIIEA0BATEIbHOM COSIMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka nmpaBuia A CUIIBI TOKA IIPH MMapalIEIbHOM COEIMHEHNN PE3UCTOPOB.

Onpenenenue paboThI AEKTPUYECKOTO TOKA, UIYLIEr0 Yepe3 pe3ucTop.

OnpeneneHre MOLHOCTHU 3JIEKTPUUECKOI0 TOKA, BBIIEISIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYLIETO YEPE3 JIAMIIOUKY, OT HAIIPSDKEHUS Ha HEM.

Onpenenenne KII1JI marpesatens.

HccnenoBanue MarHUTHOTO B3aUMOJIEMCTBUS TOCTOSIHHBIX MarHUTOB.

W3ydeHne MarHuTHOTO TOJIS TOCTOSTHHBIX MAaTHUTOB NIPH WX 0OBETMHCHUH U Pa3/ICJICHHN.

HccnenoBanue AeCTBUSA SIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPETIKY.

OnbIThI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIbI B3AaUMOJIEUCTBUS KaTYIIKH C TOKOM U MarHUTa OT CHJIBI
TOKAa U HAIPaBJICHUS TOKA B KATYIIIKE.

N3ydeHne nelicTBUS MarHUTHOTO I1OJIS HA IPOBOJIHUK C TOKOM.

KonctpynpoBanue u uzyueHue paboThl SJIEKTPOABUIATEIIS.

Msmepenue KI1/] anekTpoaBurareibHOM yCTaHOBKH.

OnBbITHI 10 UCCIEAOBAHUIO SBJICHHS 3JI€KTPOMArHUTHOW MHAYKLMU: UCCIIEIOBAHNE U3MEHEHUI 3HaUYeHUs
U HampaBJieHHUs WHAYKIIMOHHOTO TOKa.

Cooepocanue odyuenusn ¢ 9 knacce.

Paszpnen 8. Mexannyeckue siBJIeHMS.

Mexannyeckoe nBuxkeHne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh MEXaHUYECKOTO



JIBWKeHus. PaBHOMepHOe npsaMonuHeiiHoe IBrkeHne. HepaBHomepHOe nmpsimonnHerHoe aBmkenune. CpeHss
Y MTHOBEHHAsI CKOPOCTB TeJla IPU HEPABHOMEPHOM JIBUKEHHH.

Yckopenne. PaBHOoycKkopeHHOE TIpsIMOJTHHEIHOE BkeHHe. CBoOOogHOE ageHne. OnbiTel ["anmes.

PaBHOMEpHOE NBHXKEHHE TI0 OKPY)HOCTH. [lepuos 1 yactora oOpameHus. JInHelHas U yriioBas
ckopocTH. LleHTpocTpeMuTensHoe yCKOpEHUe.

ITepssrit 3akoH HeroToHa. Bropoii 3akon Herotona. Tpetnii 3akon HetoTona. IIpuniun cynepno3nnnmn
CHIL

Cuiia ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuila TPEHHsI CKOJIbKEHUs, CUjla TPEHUS MTOKOs, ApyTre
BU/JIbI TPEHUS.

Cuna TsDKeCTH M 3aKOH BCEMUPHOTO TSATOTEHHUsSA. Y CKOpEHUE CBOOOIHOTO MajieHus. J{BIKeHUE TIIaHeT
Bokpyr Conuua. [TepBast kocmuyeckasi CKopocTb. HeBeCOMOCTE U meperpy3Kku.

PaBHOBecue MaTepuaibHON ToUkH. AOCONIOTHO TBEPI0E Teno. PaBHOBecHe TBEPAOTO Tema C
3aKpEIIEHHON OChIO BpaleHusl. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynsc Tena. Msmenenune umnysbca. UMiynbsc cuiibl. 3aKOH COXpaHEHHs UMITyJibca. PeakTuBHOE
JBUKEHHE.

Mexanunueckasi paboTa U MOIIHOCTh. PaboTa Ccuil TSOKECTH, YIpyrocT, TpeHus. CBsi3b SHEPTUU U PaOOTHI.
[loTenunanbpHast 3HEprus Tena, HOJHATOr0 Haj MOBEPXHOCTHIO 3eMiu. [loTeHnanbpHas S3Heprus cxKaToi
npyxuHbl. Kunernueckas 3ueprus. Teopema 0 KUHETHUECKON SHEPTUU. 3aKOH COXPaHEHUSI MEXaHUYECKON
SHEPIUH.

JeMoHcTpauuu.

Habmroienne MexaHMueCcKOTo IBMKEHHS TeJla OTHOCUTENIBHO Pa3HbIX TeJ OTCUETa.

CpaBHeHMe MyTel U TPaeKTOPUM ABUKEHUS OJTHOTO U TOTO K€ T€JIa OTHOCUTENIBHO Pa3HbIX TeJl OTCUETA.

N3mepenne cKkopocTH U YCKOPEHUS PSIMOJIMHENHOTO ABUYKCHHUSL.

UccnegoBanue npru3HaKoB PaBHOYCKOPEHHOTO JABU)KCHHUSL.

HaGmronenue nBukeHus Tena no OKpy>KHOCTH.

Hab6mronenne MexaHM4eCKUX sIBICHUMN, MPOUCXOIALINX B cucTeMe oTcuéta «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JBH)KEHHH OTHOCUTENILHO KaOMHeTa (PU3HKH.

3aBUCUMOCTh YCKOPEHHS TeJla OT MacChl TeJla U IEHCTBYIOIIEH Ha HETO CUIIBI.

HaGumronenue paBeHcTBa CUJT PU B3aUMO/IEUCTBUU TEJL.

N3menenue Beca Tena npu YCKOPEHHOM JIBUKEHHH.

[lepenaya nMiynbca npu B3aUMOAECHCTBUN TEIL.

[IpeoOpa3oBanus SHEPTUN TP B3AaUMOICHCTBUH TEI.

CoxpaHeHue UMIyJIbCa IPU HEYIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHHe UMITyJIbCa PH a0COIIOTHO YIIPYTOM B3aUMOAECHCTBHH.

HabGmoienne peakTHBHOTO JIBUKECHHS.

CoxpaHeHe MEXaHHYECKOW SHEPTUH TPU CBOOOTHOM ITa/ICHUH.

CoxpaHeHHe MEXaHUYECKOM SHEPTUH MPH IBUKEHUU TeJa Mo JeHCTBUEM NpYKUHbL. JlabopaTopHble pabOoThI
U OMBITHI.

KonctpyupoBaHnue TpakTa Uil pa3roHa U JajJbHENUIIEr0 PABHOMEPHOIO JBUKEHUS IIAPHUKa WA TEIEKKH.

OnpeneneHue cpeHel CKOPOCTH CKOJBXKEHHs OpycKa WM JBUKEHUS LIapUKa MO0 HAKJIOHHOM IIIOCKOCTH.

Onpenenenre yCKOPEHHs Tela MpU paBHOYCKOPEHHOM JIBMKEHHUU IO HAKJIOHHOM MJIOCKOCTH.
UccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JIBHKEHUH 0€3 HauaJlbHOU CKOPOCTH.

[TpoBepka TUITOTE3BI: €CITM IPH PABHOYCKOPEHHOM JBMKCHUU 0€3 Ha4aIhbHONH CKOPOCTH ITyTH OTHOCSITCS
KaK psiji HEYETHBIX YHUCEJI, TO COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHH OJINHAKOBBHI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHHS CKOJIBKEHHUS OT CHIIBI HOPMaJIbHOTO JaBieHus. Onpesenenue
KOX(pGUIMEHTA TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTU NMPYKUHBI.

Omnpenenenne pabOTHI CUIIBI TPEHUS IPU PABHOMEPHOM JBIDKEHHHU TeJla 110 TOPU30HTAIIBHON
MTOBEPXHOCTH.

Onpenenenue padOThI CUIIbI YIIPYTOCTH MPU MOIBEME IPy3a € UCTIOIB30BAaHUEM HEMOJIBUKHOTO U
MMOJBIXKHOT'O OJIOKOB.

N3yueHne 3aKoHa COXpaHEHUs SHEPTUU.

Pasznen 9. Mexann4yeckue Koyie0aHNs U BOJIHBI.

KonebarenbHoe nBuwkenne. OCHOBHbBIE XapaKTEPUCTUKN KOJIEOaHHIA: MepUoJ, YacToTa,



aMIUTATy1a. MaTeMaTH4IeCKHii ¥ IPY)KMHHBIA MasTHUKHA. [IpeBparnienne s3Heprun npu Koe0aTeTbHOM
JBUKEHUU.

3aryxatomue kKoseOanus. BerHyxneHnbie konebanus. Pezonanc. Mexanndeckre BoHbI. CBOMCTBA
MexaHu4deckux BosH. [IpogonabpHble U monepeyHsie BOIHBL. JlJIMHA BOJIHBI U CKOPOCTD €€ paclpOCTPaHEHUs.
MexaHnudeckue BOIHBI B TBEPIOM Tenie, cericmudeckue BosHbl (MC).
3Byk. ' poMKOCTB 3ByKa 1 BeicOTa TOHa. OTpaskeHue 3Byka. MH(Mpa3ByK u yiabTpa3ByK. JleMoHCTpamnuy.

HaGnronenue konebaHuii Te o AeHCTBUEM CHUJIbI TSDKECTH U CUJIBI YIIPYTOCTH.

Habmronenmne konebanuit rpy3a Ha HUTH U Ha MIPYKUHE.

HabGnronenune BIHYXICHHBIX KOeOaHUN U pe30HaHca.

PacnpocTpaneHue npo10JbHBIX U MOIEPEUHBIX BOJIH (HA MOJIEIN).

HaOnronenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTHI.

AKyCcTHUYECKHUI pe30HAaHC.

JlabopatopHbie pabOTHI M OTIBITHI.

Omnpenenenre 4aCTOTHI M IEpUO/a KoJIeOaHU MaTeMaTH4eCKOTO MasiTHHKA.

Omnpenenenue 4acTOTHI M IeproJa KoJIeOaHui MPYKHMHHOTO MasiTHUKA
HccnenoBanue 3aBUCUMOCTH NepHOJa KOJ€OaHNUH MOIBEUIEHHOIO K HUTH I'py3a OT JUIMHbI HUTH.
HccnenoBanue 3aBUCMMOCTH NepHoOJa KOJIEOAaHUH IPY>KMHHOTO MasiTHUKA OT Macchl Ipy3a. [IpoBepka
HE3aBUCHMOCTH NEpHOAA KoeOaHuil rpy3a, NOJBEIIEHHOTO K HUTH, OT MaccChl Ipys3a.

OnbITH, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh NTEpHO/1a KOJIeOAHUM MPYKUHHOIO MAasTHUKA OT MacChl I'py3a U
JKECTKOCTHU IIPYKUHBI.

N3mepenue ycKopeHus: CBOOOAHOTO MaJACHUs.

Pa3neu 10. Di1eKTpOMarHuTHOE 1M0J1€ H 3JIeKTPOMATrHUTHBIEC BOJIHBI.

DIEKTPOMarHuTHOE I0JIe. DJIEKTPOMAarHuTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHuTHLIX BOJH. [1kana
3JIEKTPOMAarHUTHBIX BOJH. Mcronb30BaHe 2JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBS3H.

OnexTpoMarHutHas npupoja csera. Ckopocts cBeTa. BoiaHOBbIE cBOMCTBa cBeTa. JleMOHCTpaum.

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

BonnHoBsI€ cBOlCTBa CBETA.

JlaGopaTopHbie pabOTHI U OTBITHI.

N3yueHne CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH C MIOMOIIBI0 MOOMIIBHOTO TeledoHa.

Paszgen 11. CBeToBbIE SIBJICHHS.

JIyueBast moniens cBeta. Mctounuku ceta. [IpsmonuneitHoe pacnpoctpaHeHue cBeta. 3arMenus ColHia
u Jlynsl. OtpaxxeHnue cBeta. [1nockoe 3epkaio. 3aKkoH OTpaXeHHsI CBETA.

[Tpenomiienune cBeta. 3aKoH mpenoMieHus cera. [lonHoe BHyTpeHHee oTpaxkeHue cBeta. Vcnoib3oBanue
MIOJTHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOJAX.

Jlunza. Xox myueit B muH3e. OnTuyeckas cucreMa ¢oroanmnapara, MUKpOCKOTA 1 Teseckona. ['a3 kak
OTITHYECKAsl CUCTEMA. BIM30pyKOCTh M JaIbHO30PKOCTD.

Pasnoxxenue 6enoro ceera B ciekTp. OnbiTel HetoToHa. CrioskeHue cnekTpaibHbIX LBETOB. {ucnepcus
CBeTa.

JemoHcTparuu.

[IpsimonuHeitHOe pacpoCTpaHEeHUE CBETA.

OtpaxxeHue cBerta.

[Tonydenue n3zo0pakeHu# B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

IIpenomiuenue caera.

Onrtruyeckuil CBETOBO/I.

Xon styueil B coOuparomiei JInH3e.

XoJ JIy4eil B pacCenBaroLeH JINH3E.

[Toryuenune n300pakeHUI ¢ TOMOIIIBIO JIMH3.

[Tpuanmn geiictBus oToanmapara, MUKPOCKOTIA U TEJIECKOTIA.

Monens rnaza.

Paznoxenue 6enoro ceera B CIEKTP.

[Tomyyenue Oenoro cBera Npy CI0KEHUU CBETA PA3HBIX LIBETOB.

JlaGopaTopHbie pabOTHI U OTBITHI.

HccnenoBanue 3aBUCMMOCTH YIJla OTPa)KEHUSI CBETOBOTO JIyya OT yrijia MajeHHs.

N3ydenne xapakTepuUCTUK HU300paKeHHsl MpeIMETa B IIIOCKOM 3epKajie.



HccnenoBanue 3aBUCUMOCTH yIJIa NIPEJIOMIIEHUS] CBETOBOTI'O JIyda OT yIJla MaeHUs Ha FPAaHULE «BO3TyX-
CTEKIIO».

[Toryuenne n300paXkKeHUH C TOMOIIBIO COOMPAIOIICH JTUH3BI.

Omnpenenenne GOKYCHOTO PaCCTOSHUS M ONITUYECKOM CHIIBI COOMPAIOIIEH JTMH3BI.

OnbITH IO Pa3I0KEHUIO OEJI0Tr0 CBETa B CIIEKTP.

OnbITH IO BOCHIPUSATHIO IBETA MPEIMETOB IIPU MX HAOIIOACHNUHN Yepe3 IBETOBbIE (DUIBTPHI.

Pa3nea 12. KBaHnToBbI€ SIBJEHHUS.

OmnsiTel Pe3epdopna u mnanerapuas mozaens atroMa. Mozaens atoma bopa. VMcnyckanue u noriomieHue
cBeta aroMoM. KBaHThl. JIuHelyaTsie ClIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- U raMma-u3nydeHusi. CTpoeHne aToMHOTO sipa. HykioHHast Moaenb
aTOMHOTO sipa. M3oronsl. PannoakTuBHbIe peBpaiuenus. [lepuon nomypacnana aTOMHBIX siIep.

Snepubie peakiy. 3aKOHbI COXPaHEHHsI 3apsI0BOTO U MAaCCOBOTO YUCEN. DHEPTUsl CBSA3H ATOMHBIX SJED.
Cas13p Macchl ¥ 2Hepruu. Peakiuu cunTesa u nenenus snep. Mcrounvku sueprun CosHua v 3BE31.

Snepnas sHepreruka. JlelcTBUSA paIuOAKTUBHBIX U3JIyY€HUI HA JKUBBIE OPraHU3MBI.

JemoHcTparuu.

CrHeKTphl U3ITy4eHUs U MOTIOLICHHUS.

CreKTphl pa3iIMyuHbIX T'a30B.

Crnektp Bozopoa.

HabGmnronenue TpekoB B kamepe BuibcoHa.

Pabora cuéryrka HOHU3UPYIOUINX U3TyYEHHH.

Perucrtpanus u3nydeHus: IpUpOIHBIX MUHEPAIOB U MPOIYKTOB.

JlabopatopHbie pabOTHI U OTIBITHI.

Habnroienne CrijomHbIX U TMHEWYATHIX CIIEKTPOB U3ITyUEHUS.

HccnenoBaHue TPEKOB: U3MEPEHUE SHEPIHU YaCTHIIbI 10 TOPMO3HOMY ITyTH (110 poTorpadusim).

N3mepenune pannoakTuBHOTO (OHa.

[ToBTOPHUTEITEHO-0000IAIONITNIT MOTYITb.

[ToBTOpUTENHEHO- 0000MIIAOIINI MOy b TIPETHA3HAYUCH [ISI CUCTEMATH3aluU U 0000IIEHUS TPEIMETHOTO
COJICPKAHUS U OTIbITA ACATEIbHOCTH, IPHOOPETEHHOTO MPH N3YYEHUH BCETO Kypca (DU3UKH, a TAKKE IS
NOJrOTOBKH K OCHOBHOMY TOCYJIapCTBEHHOMY 3K3aMEHY 10 (pHU3HKe /Ui 00yHaroIuXcsl, BHIOPABIIAX ITOT
y4eOHBIN IpeaMeT.

[Tpu n3y4eHnn JAHHOTO MOJYJISl PEaTH3yIOTCS U CUCTEMATU3UPYIOTCS BHUIIBI IS TEIIBHOCTH, HA OCHOBE
KOTOPBIX 00ECTIEYNBACTCS TOCTIKEHHUE MPEAMETHBIX M METAIIPEIMETHBIX TIAHUPYEMBIX PE3YJIbTaTOB
oOyueHnusi, popMHUpPYETCS €CTECTBEHHO-HAYYHAsI TPAMOTHOCTB! OCBOEHHUE HAYYHBIX
METOJIOB MCCIIEIOBAHUS SIBJICHUN TIPUPOJIBI M TEXHUKH, OBJIAZICHUE YMEHUSIMHU OOBSICHATH (PU3UIECCKHE
SIBJICHUS, IPUMEHSISI TIOTYYCHHBIE 3HAHUSI, PEeIIaTh 3aa4H, B TOM YHCIIe KaYeCTBEHHBIE U
SKCIIEPUMEHTAJIHHBIE.

[IpuHIMIIHATBHO ASSITENLHOCTHBIN XapaKkTep JaHHOTO pa3zelia pealu3yercs 3a C4ET TOro, 4YTo
oOyuaroluecs BBIMOIHAIOT 33JIJaHUs], B KOTOPBIX UM MpeAJIaraeTcs:

Ha OCHOBE IMOJIyYE€HHBIX 3HaHUH pacno3HaBaTh U HAYYHO OOBACHATH (PU3NUYECKUE SIBICHUS B OKPYKatoILen
NPUPOJIE U TIOBCEAHEBHOM JKU3HH;

UCIOJb30BaTh HAYYHbIE METO/IbI HCCIIEI0BAaHUS (PU3NUECKUX SBJICHUM, B TOM YHCIIE ISl TPOBEPKH
TUMOTE3 U MOJTYYEHHS TEOPETUUECKUX BbIBOJIOB;

0O0BSCHATH HAYYHBIE OCHOBBI HanboJIee BaXKHBIX IOCTHKECHHI COBPEMEHHBIX TEXHOJIOTHH, HAITPHMeED,
MPAKTHYECKOTO MCIIOIb30BAHUS PA3IMYHBIX HICTOYHUKOB YHEPTHH Ha OCHOBE 3aKOHA TPEBPAIICHUS 1
COXPAHEHUS BCEX M3BECTHBIX BUIOB SHEPTHUH.

Kaxxmast 13 TeM JaHHOTO pasjiena BKII0YAET SKCTIEPUMEHTAITFHOE UCCIIeIOBaHNE 0000IIar0IIero
xapakTepa. Paznern 3aBepiraercsi mpoBeeHNEM TUArHOCTHYECKON M OIIEHOYHON pabOoThI 32 KypC OCHOBHOTO
o0miero oOpazoBaHusl.

ITnhanupyemvie pezynvmamot 0ceoenus Qusuku (6a3oeulii ypoeens) Ha ypoeHe 0CHOBHO20 00Ue20
obpaszosanus.

W3yuenue ¢pu3uKM Ha ypOBHE OCHOBHOT'O OOIIET0 00pa30BaHUs HANPABJICHO HA JOCTUKECHHE
JMYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX 00pa30BaTeNbHBIX PE3yJIbTAaTOB.

B pesynbraTe u3yyenus pU3MKM Ha ypoBHE OCHOBHOI'O 001Iero o0pa3oBaHus y oOydaromerocst OyayT
c(hOpMHUPOBAHBI CIAEAYIOMINE TUYHOCTHBIE PE3YJIbTaThl B YACTH:



1) NaTPUOTHYECKOTO BOCTIUTAHUS:
MIPOSIBJICHHE WHTEpeca K UCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (PH3NIECKON HAYKH;
[IEHHOCTHOE OTHOIICHHE K TOCTHKEHUSIM POCCUMCKHUX YUEHBIX-(DU3UKOB;

2) IPaXkIaHCKOTO M TyXOBHO-HPAaBCTBEHHOTO BOCIIMTAHHS:

TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYKICHUU OOIECTBEHHO-3HAYMMBIX M STHYECKHX MPOOIIeM,
CBSI3aHHBIX C MPAKTHYECKUM ITPUMEHEHUEM TOCTHKEHUH (pr3nKu;

OCO3HaHHE Ba)KHOCTH MOPAJIbHO-3THYECKUX MPUHLIHUIIOB B JEITEILHOCTH YUEHOTO;

3) HCTETHYECKOTO BOCIIUTAHUS:

BOCHPUSATHE SCTETHYECKUX KaueCcTB (PU3NUECKOI HAyKu: €€ TapMOHUYHOTO TOCTPOCHHS, CTPOTOCTH,
TOYHOCTH, JIJAKOHHYHOCTH;

4) [ICHHOCTH HayYHOT'O NTO3HAHHUSL:

OCO3HaHHE IIEHHOCTH (U3UYECKON HayKH KaK MOIIHOTO HHCTPYMEHTA MO3HAHUS MUpPA, OCHOBBI Pa3BUTHUS
TEXHOJIOTHI, BaYKHENIIIEH COCTABIISIIOIIEN KYJIbTYPHI;

pa3BUTHE HAYYHOH JTF0003HATEIHLHOCTH, HHTEPECa K UCCIIEA0BATEIBCKON ICATEILHOCTH;

5) (GbopMHPOBaHUS KYJIbTYPHI 3I0POBbSI U SMOIIMOHAIBLHOTO OJIaronoIyHs:

0CO3HaHME IIEHHOCTH 0€30MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE, BaKHOCTU
npaBuII OE30IaCHOTO MOBEICHHS Ha TPAHCIIOPTE, HA JOPOTaX, C JIEKTPUIECKUM U TEIIOBBIM 000pyJ0BaHUEM
B JIOMAIITHUX YCIIOBHSIX;

c(OpMUPOBAHHOCTH HAaBBIKA Pe(IIEKCHH, TPU3HAHKUE CBOETO TpaBa Ha OMIMOKY M TAKOT'O e MpaBa y
JPYyroro 4ejaoBeKa;

6) TPYJOBOTO BOCIIUTAHHS:

aKTHBHOE YJacTHe B PELICHHH MPAKTUYECKUX 33714 (B paMKaX CEMbH, IIKOJIBI, TOPO/Ia, Kpast)
TEXHOJIOTUYECKOHN U COIMAILHOM HAIPaBICHHOCTH, TPEOYIOIINX B TOM YHCIIE M (U3NUSCKUX 3HAHHUI; HHTEpecC
K IPaKTU4YEeCKOMY M3Y4EHUIO Npodeccuil, CBA3aHHBIX C (PU3UKOMH;

7) HKOJIOTHYECKOTO BOCTIUTAHUSI:

OpHUEHTAIMs Ha MPUMEHEHHEe (U3NYECKUX 3HAHUH JUIs PEeUICHHUs 3a/1a4 B 00JIaCTH OKPY’KaIOIIel Cpepl,
TUIAHUPOBAHUS TIOCTYIIKOB U OLEHKH UX BO3MOKHBIX ITOCIIEICTBHUM ISl OKPYXKAIOILEH Cpelbl; 0CO3HAHHE
r7100aIbHOTO XapaKTepa SKOJIOTUIECKUX MPOOJIeM U MMyTel UX PelIeHus;

8) a/IanTalyuy K M3MEHSIOUIMMCS YCIOBHSIM COLIMAIBHOM U IPUPOTHON Cpebl: IMOTPEOHOCTH BO
B3aWMO/ICHICTBUY MPH BBITIOJIHEHUH UCCIIEIOBAaHUN M MTPOEKTOB (PU3NIECKOM
HAINpPaBJICHHOCTH, OTKPBITOCTh OMBITY ¥ 3HAHUSIM JIPYTHUX;

HOBBILICHHE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO JIESTEIBHOCTD; OTPEOHOCTH B
(opMHPOBaHUK HOBBIX 3HAHHIA, B TOM 4YKCIie ((OPMYITUPOBATH U/ICH, TIOHSATHUS, TUIIOTE3bI O (PU3UICCKUX
00BEKTaX U SABJICHUAX;

0CO3HaHME 1e(UIIUTOB COOCTBEHHBIX 3HAHUIM U KOMIETEHTHOCTEH B 00J1acTH (DU3UKH; TJITAHUPOBAHUE
CBOETO Pa3BHUTHUS B MPHUOOPETEHUH HOBBIX (DU3NYCCKUX 3HAHUI, CTPEMJICHUE aHAIM3UPOBATh U BBISIBIISAThH
B3aMMOCBSI3H MIPUPOBI, OOIIECTBA K SKOHOMHKH, B TOM YHUCIIE C UCTIOJIb30BaHHEM (PU3UUECKUX 3HAHUIA,

OLIEHKA CBOUX JCUCTBUIA C YUETOM BIHMSHUS Ha OKPYKAIOMIYIO CPEy, BO3MOXKHBIX TTI00aTBHBIX
MOCJIEICTBUH.

B pesynbraTe u3yuenus pu3MKu Ha ypoBHE OCHOBHOI'O 00LIero o0pa3oBaHus y oOydaromerocst OyayT
c(hOpMHPOBaHBI METAIIPEIMETHBIC PE3YJIbTAThI, BKIIIOYAIOIIUE T03HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIE
JeCTBUS, KOMMYHUKATHBHBIC YHUBEPCATbHbIC y4eOHbIC ICWCTBUS, PETY/IATUBHBIC YHUBEPCAIbHBIC Y4eOHbIC
JIEUCTBUA.

OBgJajicHUE YHUBEPCAIbHBIMU YUCOHBIMH MTO3HABATEIILHBIMU JICHCTBHSMMU:

1) 0a30BbIC JIOTHYCCKUE ICHCTBHS:

BBISIBJISITH M XapaKTEPH30BaTh CYIIECTBCHHBIC IPU3HAKU O0BEKTOB (SBJICHUIT); yCTAHABIMBATD
CYIIECTBEHHBIN MPU3HAK KJIaCCU(UKAIINN, OCHOBAHHMS JTsl 0000IIEHUS M1 CPAaBHEHHUS;

BBISIBIISITH 3aKOHOMEPHOCTHU M ITPOTHBOPEUHS B PACCMATPUBACMBIX (haKTax, JAaHHBIX M HAOIIOAEHUSIX,
OTHOCSIINXCS K (PU3HUYECKUM SIBJICHUSIM;

BBISIBJISITH IPHYNHHO-CJICICTBECHHBIC CBSI3U NP U3YYEHUH (DPU3NYECKUX SBICHUN U MPOIECCOB, JeIaTh
BBIBOJIBI C UCTIOJIb30BaHUEM JCTYKTUBHBIX U UHYKTHBHBIX YMO3AK/IFOUCHHUH, BBIJIBUTATh THIIOTE3bI O
B3aUMOCBS3SIX (PU3UUECKUX BEIUYHH;

CaMOCTOATENILHO BBHIOMpATh CIIOCO0 pemeHns yueOHol Gpusnyeckoil 3a1aun (cpaBHEHUE HECKOIBKHUX
BapHUaHTOB PEIICHUS, BEIOOp HAHOOJIee MOXOIAIIETO C YIETOM CaMOCTOSITEIILHO BBIJCICHHBIX KPUTEPUER).



2) 0a30BbIC UCCIICIOBATEIBCKUC JCHCTBUS:

HCTIOJIB30BaTh BOMPOCHI KaK MCCIIE0BATEILCKUI HHCTPYMEHT NO3HAHUS;

IPOBOJUTH IO CAMOCTOSITETILHO COCTABICHHOMY IIIaHY OIBIT, HECJIOKHBINA (PU3UUECKUI SKCIIEPUMEHT,
HeOOJIbIIIoe UCClIe0BaHUE (PU3UIECKOTO SBIICHHUS;

OLIEHUBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh HH(POPMALINIO, TIOYYSCHHYIO B XOJI€ UCCIICIOBAHUS WU
9KCIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYITUPOBATH 00OOIICHHUS M BBIBOJIBI 110 pe3ybTaTaM IMPOBEAEHHOTO HAOIIIOICHHSI,
OTIbITA, UCCIICIOBAHUS;

NPOTHO3HPOBATH BO3MOXKHOE JalIbHEWIIIee pa3BUTHE (PU3MUYESCKHX MPOLIECCOB, & TAK)KE BBIIBUTAThH
NPEIOJIOKEHHS 00 UX Pa3BUTUU B HOBBIX YCJIOBHUSX U KOHTEKCTAX.

3) pabota ¢ uHpopManuei:

NPUMEHSITh PAa3JIUYHBIC METO/IbI, ”HCTPYMEHTHI U 3aIPOCHI IIPH MOUCKE ¥ 0TOOpE MHPOPMALIUU HITH
JTAHHBIX ¢ y4ETOM MPEIIOKECHHON yaeOHOM pr3mueckoi 3a1aun;

aHAJTU3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIIPETUPOBATH HHPOPMALIUIO Pa3IMYHBIX BUIOB U (HOPM
NpeACTaBICHUS;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIIBHYIO (POPMY IpeACTaBICHUS HH(OPMAIMU U WILTIOCTPUPOBATD
pelaemble 3a/1a41 HECTIOKHBIMH CXeMaMHU, JHarpaMMaMu, HHOW TpaguKoi 1 UX KOMOWHAIMSAMHU.

OgnajeHne yHUBEpCAIbHBIMU YI€OHBIMH KOMMYHUKATHBHBIMH JICHCTBUSIMH:

1) o0IeHue:

B X07Ie 00CYXIIeHUs] y4eOHOTO MaTepualia, pe3yJibTaToB JJa0opaTOPHBIX pabOT U MPOEKTOB 3a7aBaTh
BOIIPOCHI IO CYIIECTBY 00CY»/1aeMOW TEMbI U BBICKa3bIBaTh WJICH, HAIICIICHHBIC HA PEIICHUE 3a/1a4d 1
HOJI/ICpPKaHKe OJIar0oKeNIaTeIbHOCTH OOIICHUS;

COIIOCTABJISITh CBOU CY)KJCHHUS C CY)KICHUSMU IPYTUX YUACTHUKOB IMAJIOTA, OOHAPYKUBATh Pa3iniue U
CXOJICTBO ITO3UIUH;

BBIPA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHBMEHHBIX TEKCTAX;

MyOJIMYHO MPECTABISATH PE3YIbTATHI BBIMOJIHEHHOTO (PU3MYECKOrO OMbITa (IKCIIEPUMEHTA,
UCCIICIOBaHMUS, TIPOCKTA).

2) COBMECTHAsI ACATEILHOCTh (COTPYAHUYECTBO):

MOHUMATh U HCTIOJIH30BATh MPEUMYILECTBA KOMaHHOW ¥ WHANBUAYAILHON PaOOThI IPU PEIICHUH
KOHKPETHOH (PU3HUYECKON MPOOIEMBI;

NPUHUMATH 1IeJTH COBMECTHOM JIEATEILHOCTH, OPraHU30BBIBATh JICHCTBUS 10 €€ JTOCTUKCHUIO:
pacnpenensTh poyin, 00CYKAaTh MPOLECCHI U PE3yIbTaThl COBMECTHOW pabOoThI, 00001IaTh MHEHHS
HECKOJIEKHMX JTIOCH;

BBINOJIHATH CBOIO YaCTh Pa0OTHI, IOCTUTAsE KAYECTBEHHOTO Pe3ysibTaTa [0 CBOEMY HAIPABJICHUIO U
KOOPJIUHUPYsI CBOU JCUCTBHS C IPYTMMH YICHAMH KOMaH/IbI,

OIIEHUBATh KaY€CTBO CBOCTO BKJIA/Ia B OOIIHIA IPOIYKT IO KPUTECPHUSIM, CAMOCTOSITSIILHO
c(OpPMYIUPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUSI.

OgnajieHre YHUBEPCAIbHBIMU YY€OHBIMH PETYISTUBHBIMU JICHCTBUSIMH:

1) caMOOpraHU3alHs:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CHTYalUsIX, TPEOYIOIIUX IJIsl pEHICHUs (PU3HYECKUX
3HAHUMH;

OPUECHTUPOBATHCS B PA3IMYHBIX MTOJIX01aX MPUHATHUS PEIICHHH (MHIUBUyaTbHOE, IPUHSATHE PELICHUS B
TpyIIe, MIPUHATHE PELICHUH TPYIIOoil);

CaMOCTOSITEIILHO COCTABIIATH aJITOPUTM PELICHUS (PU3HMUSCKON 3aa4k WM TUIaHA UCCIICAOBAHUS C yIETOM
UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MPEIaraéMbie BapHaHThI
peneHui;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

2) CaMOKOHTPOJIb:

JIaBaTh a/ICKBATHYIO OLIEHKY CUTYAIMH U MPEIaraTh IUiaH € N3MEHEHHUS;

OOBSICHATH TIPUYMHBI JIOCTHIKCHUS (HEJOCTHKECHHUS) PE3yIbTaTOB JCSITEIBHOCTH, ABATh OLICHKY
NpUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B ICATEILHOCTH (B TOM YHUCIIE B XOJ] BHIIOJTHEHUS! (PU3HUYECKOTO UCCIICIOBAHUS HITU
MPOCKTa) Ha OCHOBE HOBBIX OOCTOSITEIILCTB, U3MEHHUBIIMXCS CUTYAIHid, YCTAHOBJICHHBIX OIIMOOK, BOSHUKIITHX
TPYIHOCTE;



OLIEHMBATh COOTBETCTBHE PE3YJIbTaTa LENU U YCIOBUAM.

3) SMOIMOHAIBHBIA HHTEJUICKT:

CTaBHUTH ce0s1 HA MECTO JPYroro 4eJ0BeKa B XOJI€ CIIOpa MM JUCKYCCHH Ha HAyYHYIO TEMY, IOHUMATh
MOTHUBBI, HAMEPEHUS U JIOTUKY JPYTOTo.

4) MIPUHATHE CeOs U APYTUX:

NpU3HABATh CBOE MPAaBO HA OMIMOKY MPH PEeHICHUH (PU3MUECKUX 3aa4d WM B YTBEP)KACHUAX HA HAYYHBIC
TEMBI M TAKOE K€ MPaBO JPYroro.

Ilpeomemmnvliepe3ynbmamot 0c80eHUA RPOZPAMMBL RO PU3uUKe K KOHUY 00yuenun 6 7 Knacce:

UCTIOJIb30BATh MOHATHUS: (PU3MUECKIE U XUMHUECKHUE SBJICHNUS, HAOIIOICHNE, SKCIIEPUMEHT, MOJIEIb,
THIIOTE3a, €ANHHUIBI (PU3MYECKUX BEMYMH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSIHUS BeliecTBa (TBEPAOE,
KHJIIKOE, Ta3000pa3Hoe), MEXaHNYEeCKOe JBIKEHHIE (PaBHOMEPHOE, HEpaBHOMEPHOE, IPSMOJIMHEHHOE),
TPaeKTOpHsl, paBHOACHCTBYIOIIAs CHJI, Aedopmanus (yrnpyras, IiacTudeckasi), HBBECOMOCTb, COOOIAIOIINECs
COCY[Ibl;

paznnyath sBieHus (Auddysus, TeII0BOe IBH)KEHUE YaCTUI] BEIIECTBA, PABHOMEPHOE JABHKEHHUE,
HEPAaBHOMEPHOE JIBHKEHHE, UHEPLIUS, B3aUMOCHCTBUE TEJl, PABHOBECHE TBEPABIX TEJ C 3aKPEIIEHHON OCBIO
BpAIleHHUs, TIepeiada JaBIeHUs TBEPABIMU TeJIaMHU, )KUIKOCTAMH U Ta3aMu, aTMOC(EpHOE AaBIICHHUE,
IUIaBaHHE Tell, IPEBPAILEHHS] MEXaHNYECKOI SHEpIUn) 110 OMHUCAHUIO UX XapaKTePHBIX CBOMCTB U HAa OCHOBE
OTIBITOB, IEMOHCTPHUPYIOLIUX JaHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaTh MPOSIBIEHUE U3YUYEHHBIX (PU3NUYECKUX SBICHUN B OKPYKAIOIIEM MUPE, B TOM YHCIIE
¢du3nuecKue SBICHHUS B IPUPOJIE: IPUMEPHI ABIKEHHS C PA3THYHBIMU CKOPOCTSIMH B KHBOW M HEXXUBOU
npupoie, IeHCTBHE CHIIBI TPEHHSI B IPUPOIE U TEXHUKE, BIUSHIE aTMOC(HEPHOTO JIaBICHUS Ha KUBOK
OpraHu3M, IUIABaHUE PBIO, PHIYATH B TEJIE YeJIOBEKa, IPU 3TOM MEPEBOIUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJICNIATH CYIIECTBEHHbBIE CBOWCTBA (IPU3HAKN) (PU3UYECKUX SIBIICHHIA;

OIMCHIBATh U3YUYCHHBIEC CBOMCTBA TEJ U (PU3MUYECKHE SBICHUS, UCIIONB3Ys (PU3UUECKUE BEIIMIHUHBI (Macca,
00BEM, TIIOTHOCTH BEIIECTBA, BPEMsI, ITyTh, CKOPOCTb, CPE/IHSS CKOPOCTh, CHJIA YIPYTOCTH, CHJIA TSDKECTH, BEC
TeJa, CUIa TPEeHUsI, AaBlIeHHe (TBEPIOTO Tela, )KUAKOCTH, Ta3a), BEITAJIKUBAIONIAS CUJIa, MEXaHUUYEeCKast
paboTa, MOIIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3 (GHUIIMEHT M0JIE3HOTO AEHCTBHUS MEXaHU3MOB,
KWHETHYeCKasl U MOTeHIMANIbHAs SHEPTHsl), IPH ONMMCAHUU PABIIIBHO TPAKTOBATh (PM3NYECKUN CMBICI
UCTIOJIb3YEMbIX BEIMYHMH, X 0003HAYEHUS U €AUHUIIB! PU3MUECKUX BEINYMH, HAXOAUTH (POPMYIIBI,
CBSI3bIBAOIIME JAHHYIO (PU3MUYECKYIO BEJIMUHUHY C IPYTMMHU BEIMYUHAMM, CTPOUTH IPadUKU N3yUEHHBIX
3aBHCUMOCTEH (PU3NUECKUX BEITHYHH;

XapaKTepu30BaTh CBOWCTBA TeJ, PU3NUECKUE SIBJICHUS U MPOLECCHI, UCIOIB3Ys MPABUIIA CIIOKEHHS CUIT
(Bmonb ogHOM TIpsiMOiT), 3akoH ['yka, 3akon [Tackans, 3akoH ApxuMesa, IpaBuiio paBHOBECHS phiuara (0Joka),
«30JI0TOE TPaBUIIO» MEXAHUKH, 3aKOH COXPAaHEHUSI MEXaHHMYECKON SHEPTHH, TIPU STOM JaBaTh CIIOBECHYIO
(GOpMyYNIHUPOBKY 3aKOHA M 3alMCHIBATh €r0 MATEMaTHYECKOE BHIPAKCHNUE;

OOBSICHATh (PU3UUECKUE ABJICHUS, IPOLECCH] U CBOWCTBA TEJI, B TOM UHUCJIE U B KOHTEKCTE CUTyalUi
NPaKTUKO- OPUEHTUPOBAHHOTO XapaKTepa: BBIBIATH IPUUYNHHO- CIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE
u3 1-2 JTOrMYecKux 1aroB ¢ Ornopo Ha 1-2 U3yd4eHHBIX CBOICTBA (PU3MUECKUX SBICHUH, (PU3NUYECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

pemaTh pacy€THbIC 3a1a4K B 1-2 neiicTBUS, HCHOIB3YS 3aKOHBI M (hOPMYIIBI, CBA3BIBAIOIINE (U3UUECKUE
BEJINYMHBI: HA OCHOBE aHAIN3a yCJIOBUS 3a/1a4M 3alIUCBHIBATh KPATKOE YCIIOBHE, OACTABIATh (PU3NIECKUE
BEJIMYMHBI B (POPMYITBI ¥ IPOBOJUTDH PACUETHI, HAXOJUTH CIIPABOYHBIC TAHHbBIE, HEOOXOIUMBIE JUISI PeILICHUS
3a/1a4, OLIEHUBATh PEATTUCTUYHOCTh NOJyYEeHHON (PU3UUYECKOM BEIIMUMHBI;

pacno3HaBaTh Ipo0IEMbl, KOTOPbIE MOYKHO PEIINTh IPU NOMOIIYU (PU3UUECKUX METO/0B, B ONIUCAHUU
UCCIIEIOBAHHUS BBIJICIIATH IPOBEPSIEMOE MIPENONI0KEHHE (TUIIOTE3Y), pa3IudaTh U UHTEPIPETUPOBATH
MOJTyYEHHBIN pe3yabTaT, HAaXOAUTh OIIMOKHU B XOJI€ OMbITA, IEJIaTh BBIBOJbI IO €r0 pe3yiIbTaTaM;

MIPOBOJIUTH OTBITHI O HAOMIOICHUIO (PU3NYECKUX SBJICHUHN WM (PU3NUECKUX CBOMCTB TEI:
(bopMynupoBaTh IPOBEPSIEMbIE IPEANIONI0KEHHS], COOMpaTh YCTAaHOBKY U3 IIPEUI0KEHHOI0 000PY10BaHMUs,
3aMMCBIBATh X0/ ONBITa U (POPMYIHUPOBATH BHIBOJIBI;

BBITIOJIHATH MPSIMbIE N3MEPEHUS PACCTOSIHUS, BPEMEHH, MAacChI Tella, 00bEMa, CHITBI U TEMIIepaTyphI ¢
UCTIOJIb30BAaHHEM aHAJIOTOBBIX M IU(PPOBBIX MIPUOOPOB, 3aMHUCHIBATH TIOKA3aHUS IPHOOPOB € YIETOM 33 JaHHOM
a0COTFOTHOM TIOTPENTHOCTH H3MEPEHUH;

NPOBOJHUTH UCCIIEOBAHNE 3aBUCUMOCTH OHOH (pU3N9IeCcKOil BETUYNHBI OT APYTOH € UCTIOIb30BaHHEM
NPSMBIX H3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO IBIDKYILETOCS TE€JIa OT BPEMEHH JABIKEHHS Tela, CUIIBI



TPEHUS CKOJIBKEHHS OT Beca Tella, KauecTBa 00paOOTKH MOBEPXHOCTEN TeJl U HE3aBUCUMOCTH CHIIBI TPEHHS OT
IUTOIA/IA CONTPUKOCHOBEHHS TeJl, CHJIBl YIPYTOCTH OT YAJHHEHUS MPYKHUHBI, BEITAJIKHUBAIONICH CHIIBI OT
00bEMa OTpyKEHHOM YaCTH TeNa U OT IJIOTHOCTH KHUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tela, OT
[ITyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJI0, YCIOBHUM IIIaBaHUs TEJ, YCIOBUI paBHOBECHS pbhlyara 1 OJIOKOB,
y4acTBOBAaTh B IUIAHUPOBAHUU Y4EOHOTO HCCIIEIOBaHNUS, COOMPATh YCTAHOBKY U BBIIIOJIHITH U3MEPEHUS,
CIIeys IpeITIOKEHHOMY IIIaHy, (PUKCUPOBATH PE3YJIbTaThl OTYYEHHON 3aBUCHMOCTH (PU3UUECKUX BEITUIHH
B BUJIE IIPEAJIOKECHHBIX TaOJIUI] U Tpa(UKOB, 1€1aTh BBIBOBI 110 PE3yJIbTaTaM UCCIEI0BaHUS;

HPOBOJUTH KOCBEHHBIE U3MEpeHHs (PU3NUECKUX BEIUUYHH (INIOTHOCTh BELECTBA )KUIKOCTU U TBEPIOTO
TeJla, CUIa TPEHHsI CKOJIbXKEHUS, TaBI€HUE BO3/yXa, BBITAJIKMBAIOLIAsl CUJIA, ICHCTBYOIIAs HAa IOIPYKEHHOE B
KHJIKOCTb TeJ0, KO3()(HUIMEHT MOIE3HOT0 AeHCTBUS MPOCTHIX MEXaHU3MOB), CIeLys IPEJI0KEHHON
MHCTPYKLUH: IIPU BBINOJIHEHUH U3MEPEHUH cCOOMPaTh SIKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIYHUCIIATh
3HAaYEeHHNE NCKOMOM BEITMUHHEIL

coOJTroAaTh MpaBwiia TEXHUKK 0€30MMaCHOCTH TIPpH paboTe ¢ 1abopaTOpHBIM 000pYIOBAaHUEM; YKAa3bIBATh
NPUHIIMIIEL JeHCTBUS MPHOOPOB U TEXHHYECKUX YCTPOWUCTB: BECHI, TEPMOMETP, IUHAMOMETP, COOOIIAIOIIUECS
cocynbl, 6apoMeTp, pblvar, NOJBMKHBIA M HENOJABIKHBIN OJIOK, HAKJIIOHHAS TNTIOCKOCTb;

XapaKTepU30BaTh NPUHIIMIIBI JCHCTBUS U3YUEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOHCTB C OMOPOU Ha UX
onucaHus (B TOM YHCJIE: MOIIINITHUKH, YCTPOMCTBO BOJAONPOBOAA, THAPABINIECKHUIN TIPECC, MAaHOMETD,
BBICOTOMEP, MOPIIHEBOI HACOC, APEOMET)), UCIIOIB3Ys 3HAHHS O CBOMCTBAX (DU3NYECKUX SIBICHUNA U
HE0O0XoaMble GU3NIECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

HPUBOJUTH IIPUMEPHI (HAXO0AUTh HH(POPMALIMIO O IPUMEPaX) MPaAKTHUECKOT0 UCTIONIb30BaHUs (PU3NUECKUX
3HaHUM B OBCEAHEBHOM XU3HU AJIs 0OecreueHus: 0€301MacHOCTH IIPU 0OpaIleHu! ¢ IpudopaMu U
TEXHUYECKUMH YCTPOHCTBAMHU, COXPAHEHUS 3/10pPOBbsI U COOJIIOAECHUS HOPM HKOJIOIMUYECKOT0 TIOBEICHUS B
OKpY>Karolllel cpejie;

OCYILECTBIATh OTOOpP MCTOUYHUKOB MH(pOpMaIuK B ceTh VIHTepHET B COOTBETCTBUU C 3a/IlaHHBIM
MIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINXCS 3HAHHI U IyTEM CPaBHEHHS PA3JIMYHBIX HCTOUHHKOB
BBIJICJIATH HH)OPMAIIHIO, KOTOPAst SIBJISETCS MPOTHBOPEYHBOM MK MOKET OBITh HEJIOCTOBEPHOIA;

UCTIOJIb30BAaTh MPH BHIMOJIHEHUN YYEOHBIX 3aJaHUi HAYYHO- TOMYJISIPHYIO JTUTEPATYPy PU3UIECKOTO
COJIepKaHus, CIIPaBOYHBIC MaTepHaibl, pecypchl ceTu MIHTepHeT, BIaieTh NpuéMaMu KOHCIIEKTUPOBAHUS
TEKCTa, IpeoOpa3oBaHus HHPOPMAITUH U3 OJJHON 3HAKOBOI CHCTEMEBI B PYTYIO;

co3/1aBaTh COOCTBEHHBIE KPAaTKHE MCbMEHHBIE U YCTHBIE COOOIEHHs HA OCHOBE 2-3 UCTOYHUKOB
uHpOpMaIuK GU3NIECKOT0 COIEpKaHNs, B TOM YHCIIe MMyOIMYHO J1e1aTh KPaTKUEe COOOIIEHUS O pe3ybTaTax
IPOEKTOB WU Y4€OHBIX UCCIIEIOBAHUMN, TPU TOM I'PAMOTHO HCIOJIb30BaTh U3YUEHHBIN MOHSATUIHHBIN anmnapar
Kypca (pU3MKH, COPOBOXKAATh BHICTYIUICHHE MTPE3EHTAIUEH;

NP BBIIIOJHEHNH Y4E€OHBIX IPOEKTOB U UCCIIEAOBAHUN pacipeaessaTh 00I3aHHOCTH B IPYIIIE B
COOTBETCTBHUH C MIOCTABJICHHBIMHU 3a7[a4aMH, CJICJUTH 3a BBIIIOJHEHUEM IUIaHa JIeHCTBUH, aJleKBaTHO
OLIEHMBATh COOCTBEHHBIN BKJIA]] B ICTEIBHOCTD I'PYIIIIBI, BBICTPAaUBAaTh KOMMYHHKATHUBHOE B3aNMO/IEICTBHE,
YUUTBIBAsi MHEHUE OKPY>KAIOLIHX.

Ilpeomemmnvlepezynvmamosl 0c60eHUA RPOZPAMMBL NO PU3UKE K KOHUY 00yuenun 6 8 Knacce:

UCIIOJIb30BaTh MOHSTHU: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKEHUE aTOMOB
Y MOJIEKYJI, arperaTHble COCTOSHUSI BELIECTBA, KPUCTAIUIMYECKUE U aMOP(HBIE TeNla, HACBILECHHBIA U
HEHACBILCHHBIN Nap, BIQXKHOCTb BO3/lyXa, TEMIIEPATypa, BHYTPEHHss SHEPIUs, TEIUIOBOU IBUrATENb,
3JIEMEHTAPHBIN IIEKTPUUIECKUI 3apsi]l, INEKTPUUECKOE T10J1€, IPOBOAHUKU U JUIIEKTPUKHU, TOCTOSIHHBIN
JEKTPUUYECKHI TOK, MAaTHUTHOE TOJIE;

pas3nnyath SBIEHU (TEIJIOBOE PACUIMPEHHE U CKAaThe, TEIUIoNepeIada, TEII0OBOe paBHOBECHE,
CMauMBaHMe, KalWUIPHbIC SBJICHUS, HCTIApEHUE, KOHICHCAINS, TUIABJICHNE, KPUCTAITU3AIIHS
(oTBepaeBaHue), KUIICHNE, TEIUIONEpeada (TEIIONPOBOIHOCTh, KOHBEKIHS, U3TydeHHE), SIICKTPU3ALUs Tel,
B3aMMO/ICIICTBUE 3apAI0B, IEHCTBUS HIIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOCHCTBUE
MarHuTOB, JIeHiCTBHE MarHUTHOTO TIOJISL HA MPOBOIHUK C TOKOM, 3JICKTPOMArHUTHASI HHAYKIIHS) IO OITMCAHUIO
UX XapaKTEePHbIX CBOWCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh NPOSIBICHUE N3YUYCHHBIX (U3NUECKUX SIBJICHUN B OKPY>KAIOLIEM MHUpE, B TOM 4YHCIIE
(u3nueckue sBICHUS B IPUPOJIE: IOBEPXHOCTHOE HATSKEHHUE U KaIMJUIAPHBIE SIBJICHUS B IIPUPOJIE,
KpHCTaJLIbl B IpUpoJie, u3nydenue CoiHua, 3aMep3aHue BOJ0OEMOB, MOPCKUE Opu3bl, 00pa30BaHKUE POCHI,
TyMaHa, UHesl, CHeTa, MEeKTPUIECKHE BJICHUS B aTMOc(hepe, 3IEKTPUIECTBO KUBBIX OPraHU3MOB, MATHUTHOE
nojie 3eMiu, Apeiid MoarocoB, pojib MATHUTHOTO TOJIS Ul )KU3HU Ha 3eMJle, NOJISIPHOE CUSHUE, IIPU ITOM



MEPEBONTH MPAKTHIECKYIO 3371a9y B YI€OHYIO, BBIJICIIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) QU3NISCKUX
SIBJICHUM

OIUCHIBATh U3YUEHHBIE CBOICTBA TeJ U (PU3UUECKHE SIBICHUS, UCTIONB3Ys (HU3HUECKUE BETUUUHBI
(Temmepatypa, BHyTPEHHsISI SHEPTHsl, KOJIMYECTBO TEILUIOTHI, Y/EIbHAasl TEIIIOEMKOCTb BEILIECTBA, yEIbHAS
TEJIOTa IUIaBJICHHUS, yIeJIbHAs TeIUI0Ta MapooOpa3oBaHus, yiellbHas TEII0Ta CTOPaHUsl TOILUINBA,
K03(ULUEHT MOJIE3HOT0 JeHCTBHS TEIIOBOM MAIllMHbI, OTHOCUTEJIbHAS BIIAXKHOCTb BO3/1yXa, JJIEKTPHUUECKUI
3apsijl, CUjla TOKa, JIEKTPUIECKOe HAPSKEHNUE, COIIPOTUBIIEHUE ITPOBOIHUKA, YI€IbHOE CONIPOTUBIICHHUE
BEIIeCTBA, pab0Ta U MOLIHOCTb IEKTPUYECKOI0 TOKA), IIPY ONMCAHUY [IPABUIBHO TPAKTOBATh (PU3NUECKHUM
CMBICTI HCTIOJIb3YEMBIX BEJINYMH, 0003HAUCHUS M €ANHUIB (PU3MYECKUX BEIUYUH, HAXOAUTH (HOPMYIIHL,
CBSI3BIBAIOIME JAHHYIO (PU3NYECKYIO BETUUUHY C IPYTUMH BEJIMYMHAMH, CTPOUTDH IpaduKu N3y4eHHbBIX
3aBUCHMOCTEH (PM3MYECKUX BEIUYUH;

XapaKTepu30BaTh CBOWCTBA TeJl, PU3NUECKUE SABJICHUS U NIPOLECCHI, UCIOIb3Ysl OCHOBHBIE OJIOXKEHUS
MOJIEKYJISIPHO-KUHETHYECKOM TEOpUH CTPOEHHS BEILECTBA, IPUHLUI CYNEPHIO3UIMHU 10JIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHeHUs 3aps/a, 3akoH OMa Ui ydacTka 1ienu, 3akoH Jxoyns- JIeHna, 3akoH
COXpaHEHMs PHEPIHH, IIPU 3TOM JIaBaTh CIOBECHYIO ()OPMYIUPOBKY 3aKOHA U 3alUCHIBAThH €TO
MaTeMaTU4eCKOe BBIPaKCHUE;

OOBACHATH PU3UYECKUE MIPOLIECCHI U CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYyalMi PaKTHKO-
OPHEHTHPOBAHHOIO XapaKTepa: BBISBJIATH IPUYMHHO-CIIEICTBEHHbIE CBSI3U, CTPOUTD
o0BbsicCHeHHE 13 1-2 JOrMyecKux IaroB ¢ ornopoi Ha 1-2 U3y4eHHBIX CBOMCTBA (U3NUECKUX SBICHUH,
(Gu3HUeCcCKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIE 3a1a4K B 2-3 NeicTBUS, HCIOIb3Ys 3aKOHBI U (POPMYIIbI, CBA3bIBAIOIINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aa4M 3alUChIBATh KPATKOE YCIOBUE, BBISBIIATh HEJOCTATOK JaHHBIX
JUIsl PELIeHUs 3a/1a4M, BBIOMPATh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE [UIsl €€ PeLIeHHUs, IPOBOAUTH PacUEThl U
CpaBHUBATh MOJYYEHHOE 3HaUeHUE (PU3MUECKOM BETMUMHBI C H3BECTHBIMU JTaHHBIMU;

pacro3HaBaTh MPOOIEMBI, KOTOPbIE MOXKHO PEIINTH MPU MOMOIIH (PU3NUECKUX METO/I0B, UCTIONb3YS
OIMCaHKE UCCIIE0BaHMUS, BBIICIATH IPOBEPSIEMOE MPENOIOKEHUE, OLICHUBATh PaBUIBHOCTH MOPSIIKA
NPOBEACHUS UCCIIEJOBAHMS, IEIaTh BBIBOJIBI;

IPOBOJUTH OIBITHI IO HAOTIOICHUIO (U3UYECKUX SBJICHUN MM GU3HMUECKUX CBONCTB Tel (KamMUIIPHbIE
SBJIEHHS], 3aBUCUMOCTD JIaBJICHHS BO3yXa OT €ro 00b&Ma, TeMIepaTypbl, CKOPOCTHU MPOLEcca OCThIBAHUS U
HarpeBaHus MPU U3JTyYSHUH OT 1BeTa U3Tydaroleil (IorIomaoei) moBepXHoCTH, CKOPOCTh UCTIAPEHHS
BOJIbI OT TEMIIEPATYPHI )KUIKOCTH U TUIOMIAAN €€ TOBEPXHOCTH, IEKTPU3ALNS TeJ U B3aUMOIecTBIE
JIEKTPUUYECKUX 3apsAI0B, B3AUMOACHCTBUE TOCTOSIHHBIX MAarHUTOB, BU3yaJIM3allls MarHUTHBIX TOJIEeH
HOCTOSIHHBIX MarHUTOB, ICHCTBUSI MAarHUTHOTO ITOJISI HA TTPOBOIHUK
C TOKOM, CBOMCTBA JIEKTPOMArH1Ta, CBOMCTBA IEKTPOABUIATENSI TIOCTOSIHHOTO TOKA): (OPMYJINPOBAThH
HpoBepsieMble MPEAIIONOKEHNS, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000py10BaHMUs, OITUCHIBATH X0/
OIBITa ¥ GOPMYITHPOBATH BHIBOIBI;

BBITIOJTHATH MIPAMBIC U3MEPEHHS TEMIIEpaTyphl, OTHOCUTEIBHON BIQXKHOCTH BO3yXa, CUJIIBI TOKA,
HaIpsHKEHUS C UCIOIb30BaHUEM aHAJIOTOBBIX MPUOOPOB M AATYNKOB (PU3UUECKUX BEIUYHH, CPAaBHUBATh
pe3ynbTaThl U3MEPEHUH ¢ Y4ETOM 3aJaHHOM aOCOJIFOTHOM MOTPELIHOCTH;

IPOBOJIUTH UCCIIEIOBAHNE 3aBUCUMOCTH OTHOM (pU3MUECKO BETMUYHMHBI OT IPYroi ¢ UCIOIb30BAaHUEM
NPSMBIX U3MEPEHUH (3aBUCUMOCTh CONPOTHBIICHUS IPOBOAHUKA OT €r0 JUTHBI, TJIOMIAAN TTOIEPEYHOTO
CEUYCHHUS U YAETHHOTO CONPOTUBICHHUS BELIECTBA IPOBOAHMUKA, CHIIBI TOKA, UIYIIET0 Yepe3 MPOBOJHUK, OT
HaNpsHKEHUs Ha IPOBOAHUKE, HCCIIEIOBAHUE TTOCIIEI0BATEIBHOTO U MAPAJUIETIHbHOTO COeTMHEHNI
IPOBOJHHUKOB): IJIAHWPOBATh UCCIIEOBAaHUE, COOMPATh YCTAHOBKY U BBIMTOJIHATH U3MEPEHUS, CIeIys
NpeNIOKEHHOMY TIaHy, (UKCUPOBATh Pe3yabTaThl MOIYYEHHON 3aBUCHMOCTH B BHJIE TAOJIUI] M TPa(HUKOB,
JIeNIaTh BBIBOJBI 10 Pe3ybTaTaM MCCIIEIOBAHUS;

IPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYMH (yelIbHas TEINIOEMKOCTh BELIECTBA,
COIPOTUBJICHHE NPOBOJHUKA, pabOTa U MOLIHOCTb 3JIEKTPHUUYECKOrO TOKA): INIAHUPOBATh U3MEPEHHUS,
coOMpaTh SKCHEPHUMEHTANBHYIO YCTAaHOBKY, CIIeAys MPEAI0KEeHHOH HHCTPYKIINH, U BHIYUCIIATH 3HAUCHHE
BEJINYUHBI,

co0uroaTh MpaBUiIa TEXHUKH 0€30M1aCHOCTH IIPU paboTe ¢ 1abopaTOPHBIM 000PYI0BAHUEM;
XapaKTepU30BaTh MPUHIIMIIBI AEHCTBUS U3yYCHHBIX IPUOOPOB U TEXHMYECKUX YCTPOUCTB C OMOPOH Ha UX
omnucaHus (B TOM YHCIIE: CHCTEMa OTOIUICHHS IOMOB, TUTPOMETD, ITapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETP,
CUETUMK JJIEKTPUYECKON SHEPTUH, 3JIEKTPOOCBETUTEIbHbIE IPHOOPHI, HArpeBaTEIbHBIC SIEKTPOIPHOOPEI



(mpuMepsl), ANIEKTPUYECKHE PEAOXPAHUTEIH, SJIEKTPOMArHUT, JJIEKTPOABUTATEb TIOCTOSIHHOTO TOKA),
UCTIONIB3YSl 3HAHUS O CBOMCTBaX (PM3UUECKUX SBICHUI U HEOOX0IUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUUECKUE YCTPOHCTBA U M3MEPUTEIIbHbIE TPUOOPHI 110 CXeMaM U
CXEMaTHYHBIM PUCYHKaM (’KHJKOCTHBIA TEPMOMETP, TEPMOC, TICUXPOMETp, TUTPOMETP, IBUTATEIb
BHYTPEHHETO CrOpaHUsl, JIEKTPOCKOII, PEOCTaT), COCTABIIATH CXEMBI JJIEKTPUIECKHX LIETIeH ¢
MOCJIEIOBATENIbHBIM U MApaJUIeIbHBIM COSAMHEHUEM 3JIEMEHTOB, Pa3iinyasi yCIOBHBIE 0003HAUCHHS
3JIEMEHTOB JIEKTPUUECKUX LIETIeH;

MPUBOIUTH MPUMEPHI (HAXOAUTh HH(GOPMALIUIO O MPUMEPaAX) MPAKTHYECKOTO UCIIOJIb30BaHUs (PU3UYECKUX
3HaHUU B IOBCETHEBHOM KU3HU /7151 oOecrieueHus: 0e30MacHOCTH MpHU 0OpaIleHUH ¢ IpubopaMu U
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHEHHUS 3I0POBBS M COOIIOICHHUS] HOPM 9KOJIOTHYECKOTO TIOBEICHUS B
OKpYKarolleu cpene;

OCYIIECTBIISITh MOUCK MHPOPMAIIUU (PU3UIECKOTO CoJiepKaHus B ceTh VIHTepHeT, Ha OCHOBE UMEIOIIUXCS
3HAHUH U MyTEM CPaBHEHHS JIOMOJHUTEIBHBIX HCTOYHUKOB BBIACIATH HH)OPMAIIHIO, KOTOPAs SIBIISETCS
NPOTUBOPEUYHUBOM MIIM MOXKET OBITh HEZOCTOBEPHOIA;

UCTIOJIb30BAaTh IPH BBITMOJIHEHUN YYeOHBIX 3a/IJaHUH HAYYHO-TIOMYJISIPHYIO TUTEPaTypy (HU3NIECKOro
COJepKaHus, CIIPaBOYHBIC MaTepHabl, pecypchl ceTu HTepHeT, BiajeTh NpuéMaMu KOHCIIEKTUPOBAHUS
TEKCTa, IpeoOpa3oBaHus HHPOPMAIIUH U3 OJHON 3HAKOBOI CHCTEMBI B PYTYIO;

co3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE M KPAaTKHE YCTHBIE COOOIEH s, 000011ast HH)OpMAIHIO U3
HECKOJIbKMX UCTOYHHUKOB (DU3MUECKOTO COJAECPIKAHMs, B TOM YUCIIEe MyOJIMYHO MPEICTABISTh PE3yJIbTaThI
MPOEKTHOM MUJTM MCCIIeI0BATEICKON AEATEIHHOCTH, IPH 3TOM IPaMOTHO MUCTIOIb30BaTh H3yUCHHBIN
MOHATUHHBIN anmapar Kypca (U3HUKH, COTPOBOXKAATH BBHICTYIUICHHE TIPE3CHTAIINEH;

MIPU BHITIOJTHEHUH YUEOHBIX MPOEKTOB U UCCIIEAOBAHUHN (PU3NUECKUX MPOIIECCOB PACTIPEACTISATh
00513aHHOCTH B TPYIIIE B COOTBETCTBUM C MOCTABJICHHBIMU 3a/la4aMH, CJIICTUTH 3a BBHIITOJHEHUEM ILJIaHA
JNEHCTBUI U KOPPEKTUPOBATH €T0, aJIEKBATHO OIICHUBATH COOCTBEHHBIN BKJIAJ] B IEATEIHHOCTH TPYIIIIBI,
BBICTPaNBaTh KOMMYHUKATHBHOE B3aMMO/ICHCTBHE, MPOSBIISS TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

IlIpeomemmnuiepe3ynbmamol 0C60eHUA NPOZPAMMBL NO Pu3uKe K KOHUY 00yueHus ¢ 9 Knacce:
UCIIOJIb30BaTh MMOHATHUS: CUCTEMa OTCYETA, MaTepUATIbHASI TOUKA, TPAEKTOPHS, OTHOCUTEIIEHOCTh
MEXaHHUECKOTO ABIKEeHHUS, nedopmanus (ynpyrasi, IIacTHUecKas), TPEHHE, IEHTPOCTPEMUTEILHOE
YCKOPEHHUE, HEBECOMOCTh M NIEPETrPY3KH, IIEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TENO, LIEHTP TSHKECTU TBEPAOTO
TeJa, paBHOBECHE, MEXaHMYECKHE KOJICOAHUS M BOJIHBL, 3BYK, HH(PPA3BYK U YIBTPA3BYK, DJICKTPOMArHUTHBIC
BOJTHBI, IITKaJIa SJIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U TaJbHO30PKOCTh, CIIEKTPHI HCITYCKAHUS H
MOTJIONICHUS, anb(a-, 6eTa- 1 raMMa-u3IIydeHus, H30TOTIbI, SAepHAs SHEPTeTHKA;

pa3nuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE IBIKEHUE, PABHOYCKOPEHHOE
NPSIMOJIMHEWHOE IBUKEHHE, CBOOOHOE MaIeHNe TeJI, PABHOMEPHOE JIBIKEHHUE 110 OKPY>KHOCTH,
B3aMMOJICHCTBHE TEJI, PEaKTUBHOE JIBIDKEHHE, KOJIeOaTeIbHOE IBIKEHHE (3aTyXalOINe U BHIHYKICHHbBIE
Kosie0aHus ), pE30HAHC, BOJTHOBOE JIBIDKEHHUE, OTPAXKECHHE 3BYKa, IPSIMOIMHEHHOE pacpoCTpaHeHHE,
OTpakeHUE U MPEJIOMIICHUE CBETA, NOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3iokeHue O0eaoro cBera B
CHEKTp U CJIIOKEHHE CIIEKTPAIBHBIX I[BETOB, AUCIIEPCHUS CBETA, €CTECTBEHHAs PaJHOAaKTUBHOCTD,
BO3HUKHOBEHHE JTMHEMUATOr0 CIIEKTPa U3JTy4eHUs ) 10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUEHHBIX (DU3MUYECKUX SIBIIEHUH B OKPYKAIOLIEM MHUpPE (B TOM YHUCIIE
¢du3nyeckue sIBICHUS B IPUPOJIE: NPUIUBBI U OTIMBBI, ABMKEHHUE MIaHET COJTHEYHOM CUCTEMBI, pEaKTUBHOE
JBMYKCHHE KUBBIX OPTaHU3MOB, BOCIIPHUSITHE 3BYKOB KHBOTHBIMH, 3€MJICTPSICEHIE, CEHCMUYECKHUE BOJTHEI,
IlyHaMH, 3XO0, I[BETa TeJl, ONTHYECKUE SBICHHS B IIPUPOJIE, OMOIOTUIECKOE IeHCTBHE BUIMMOTO,
yIBTPa(pHUOIETOBOTO M PEHTTEHOBCKOTO M3ITyYEHH, €CTECTBEHHBIN paJMOaKTUBHBINA (HOH, KOCMUYECKHUE JTyqH,
paZiMOaKTUBHOE M3ITyYeHHUE PUPOTHBIX MUHEPAJIOB, ICHCTBHE PAIMOAKTUBHBIX U3ITYICHUN HA OPraHU3M
YeJI0BEKa), MPH ITOM MEPEBOANTH MPAKTHUECKYIO 33a71a9y B yueOHYIO, BBIJICNIATH CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKy) HU3HUYECKUX SBIICHUH;

ONMCHIBAaTh U3yYCHHBIE CBOMCTBA TeJ U (PU3NYECKUE SIBIICHUS, UCIIONIb3Ys (PU3MUECKUE BETUUHHBI
(cpenHsisi 1 MTHOBEHHAsI CKOPOCTbH T€Jia MIPU HEPAaBHOMEPHOM JBM)KEHUH, YCKOPEHHUE, IEpEMEIICHUE, MyTh,
yIJ0Bas CKOPOCTh, CUJIa TPEHHUSI, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOIHOTO MaJICHHs, BEC Tela,
UMIYJIbC TeJa, UMITYJIbC CHIIbI, MEXaHH4YecKas padoTa U MOLUTHOCTh, MOTEHIMAIbHAs SHEPTUSA Tea, TOHATOrO
Ha/l MOBEPXHOCTHIO 3eMJIHU, MOTCHLIMAIbHASI SHEPTUs CKATOM MPY>KUHBI, KHHETUUECKAs SHEPTUs, MOJTHAS
MEeXaHUYeCKasi JHEPIus, IePUOo/I U YacToTa KosueOaHHi, JJIMHA BOJHBI, TPOMKOCTb 3BYKa U BbICOTa TOHA,



CKOPOCTb CBETa, I0KA3aTeN b IPEJIOMIIEHUSI CPEIbl), IPU ONMHCAHUU MPABUIBHO TPAKTOBATh (DU3HMUECKUI
CMBICJI HCIIOJIb3YEMBIX BEJINUUH, 0003HAUCHUS U €AUHULBI (PU3UYECKUX BEJIUUUH, HAXOAUTH (YOPMYJIB,
CBSI3BIBAIOIME JaHHYIO (PU3NUECKYIO BEIUUUHY C IPYTUMU BEJIMUUHAMH, CTPOUTH I'paUKU U3YUEeHHBIX
3aBUCUMOCTEN (PU3UYECKUX BEIUUUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3HMUECKUE SIBJICHUS U IPOLECCHI, HCIOIb3Ysl 3aKOH COXPaHEHUs
9HEPrUH, 3aKOH BCEMUPHOIO TSATOTEHUS, IPUHLUI CYNEPHO3UIIMN CUJI, IPUHLUI OTHOCUTENbHOCTH "anuies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHMs UMITYJIbCA, 3aKOHBI OTPAYKEHUS U NPEJIOMIICHUS CBETA, 3aKOHBI
COXPAHEHHUs 3apsI0BOTO XU MacCOBOI'O YUCEJI IIPH SIEPHBIX PEaKIHsIX, IPU ITOM JIaBaTh CIIOBECHYIO
(OpMyIHPOBKY 3aKOHA U 3alIUCBIBATh €M0 MATEMaTUYECKOE BBIPAKEHUE;

OOBSICHATH (PU3MUECKUE NTPOLIECCHI U CBOMCTBA TEJl, B TOM YHUCJIE U B KOHTEKCTE CUTyaLui IPaKTUKO-
OPHEHTUPOBAHHOI'O XapaKTepa: BBISIBJISITh IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH
00BsiICHEHHE U3 2-3 JIOTMYECKUX LIaroB C ONOPOid Ha 2-3 U3YUYEHHBIX CBOMCTBA (PU3HUECKUX SIBICHUH,
(u3MYeCKnX 3aKOHOB MJIU 3aKOHOMEPHOCTEIH;

pewath pacuéTHbIE 3aJaul (OIMPAOLIMECs Ha CUCTEMY U3 2-3 ypaBHEHMIH), HCIIOJIb3Ys 3aKOHBI U
(dopMyIIbl, CBA3bIBaIOIINE (PU3NUECKHE BEIMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3aJaull 3alIUChIBATh KPaTKOE
YCJIOBHE, BBIBIIATH HEOCTAIOLIME HIIN N30bITOUHBIC JaHHBIE, BBIOMPATh 3aKOHBI U (POPMYJIbl, HEOOXOJUMBbIE
JUISL peLLIeHUs], IPOBOAUTD PACUETHI U OLIEHUBATh PEATUCTUYHOCTD MOTYYCHHOTO 3HAUCHUS (PU3NUECKOH
BEJINYUHBI;

pacro3HaBaTh IpoOIEMbl, KOTOPbIE MOXKHO PEIINTh IPU HOMOIIY (PU3UUECKHX METOJI0B, UCTIONbB3Ys
OIMCaHME UCCIIeI0BAHNUS, BBIEIATh IPOBEPsieMOe MPeIIoI0KEHNE, OLICHUBATh IPABUIBHOCTD MOPSIKA
IPOBEIEHHsI NCCIIEI0BAaHMS, /I€1aTh BBIBO/IbI, MHTEPIPETUPOBATh PE3yIbTaThl HAOIIOAEHHUH U OIIBITOB;

HPOBOJUTH OTIBITHI I10 HAOIIOACHUIO (PU3UUECKUX SBICHUHN WK (U3NYECKUX CBOMCTB Tel (M3ydeHHe
BTOpOro 3akoHa HproTOHa, 3aKOHA COXpaHEHUs YHEPTUH, 3aBUCUMOCTh I€pHO01a KOJIeOaHuU PY>KUHHOTO
MasiTHHKA OT MacChl I'py3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT aMIUIUTY/Ibl MaJIbIX KOJeOaHUH,
HPSMOJIMHEHHOE paclpoCTpaHEHUE CBETA, Pa3lIokKEHUE OEJI0ro CBETa B CIIEKTP, U3yUEeHHE CBOMCTB
N300pa’keHHs B IUIOCKOM 3€pKaJie U CBOMCTB M300pa)keHHs MpeAMeTa B cOOMparolleil InH3e, HaOIoaeHe
CIUIOIIHBIX U IMHEHUYATHIX CIIEKTPOB U3JIyUEHUs): CAMOCTOSATEIBHO COOMPATh YCTAHOBKY U3 U30BITOUYHOTO
Habopa 000py10BaHMS, ONKCHIBATh XO OIBITA U €T0 Pe3yIbTaThl, (HOPMYIUPOBATH BHIBOABI;

IPOBOIUTH IPU HEOOXOJUMOCTH CEPHIO MPAMBIX U3MEPEHUH, ONpeAessa CpelHee 3HaUCHUE U3MePAEMOi
BEJINUMHBI ((POKYCHOE paccTOSHUE COOMparoIeil IMH3bI), 000CHOBBIBATH BEIOOP CIIOCO0A M3MEPEHUS
(m3mepuTenpHOTro pudopa);

HPOBOJUTH UCCIIEOBAHNE 3aBUCUMOCTEH (PU3MUECKUX BETMYUH C UCTIOJIb30BAaHUEM MPSAMBIX H3MEPEHUN
(3aBUCHMOCTB IyTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM JIBHKEHUH 0€3 HauyaJIbHOW CKOPOCTH, Ieprojia
KOJIeOaHUI MaTEeMAaTHYEeCKOT0 MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJIa OTPaKeHHs CBETA OT yIJia
HaJieHusl U yriia MpejoMJIeHUs OT yIjla NMajieHns): MJIaHupOBaTh
HCCIIEIOBaHNE, CAMOCTOATENIEHO COOMPATh YCTAaHOBKY, (PUKCHPOBATH PE3yabTAThI MOMYYCHHOW 3aBUCUMOCTH
(u3MueCcKuX BEIUYMH B BUJE Ta0IUI U rpadMKOB, A€71aTh BBIBOABI 110 PE3yIbTaTaM UCCIICAOBaHMS;

IPOBOJUTH KOCBEHHBIE U3MEPEHHsI (PU3NYECKUX BEIUUYHUH (CPeAHsAs CKOPOCTh U YCKOPEHUE Tea Ipu
PABHOYCKOPEHHOM JIBUXKEHUH, YCKOPEHUE CBOOOIHOIO NaeHusl, KECTKOCTh NPYKUHBI, KOAQOHULUEHT TPEHUs
CKOJIbXKEHUSI, MEXaHUYECKasi pab0Ta U MOIHOCTh, YaCTOTA U NEPUOJL KOJICOaHUIM MaTEMaTHUECKOTO U
NPYKUHHOTO MasiTHUKOB, ONITHUYECKAs CUJIa COOMpArOILel JIMH3bI, PaJMOaKTHBHBIN (DOH): IIIaHUPOBATh
U3MEpPEHUsl, COOUPaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIIIOJIHATh U3MEPEHHUS, CIIEAYsl IPEJI0KEHHON
MHCTPYKIUH, BEIYUCIIATH 3HAUYCHUE BEJIMUUHBI U AaHATU3UPOBATH MOJTyYEHHbIE PE3YIbTaThl C YIETOM 3aaHHON
MIOTPEITHOCTH U3MEPEHUH;

co0uroIaTh MPaBMIIa TEXHUKH 0€30MacHOCTH IPU paboTe ¢ 1ab0paTOpHBIM 000PYIOBAaHUEM; PA3IHIaTh
OCHOBHbBIE NTPU3HAKH N3yYEHHBIX (PU3UUECKUX MOJIENICH: MaTepruaibHas TOUKa, a0COIIOTHO TBEPIOE TEIO,
TOYEYHBIH UCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, [UIaHETapHasi MOJIeIb aTOMa, HYKJIOHHAsi MOJIeTIb aTOMHOTO
a7pa;

XapaKTepu30BaTh IPUHIMIIBI JEHCTBUS U3YUEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB € ONOPOH Ha UX
onucaHus (B TOM 4MCJI€E: CIIMIOMETP, JaTUUKU MOI0KEHUS, PACCTOSIHUS U YCKOPEHUs, paKeTa, 3X0JI0T, OUKH,
HEepPUCKOII, (oToannapar, ONTHUECKUE CBETOBOBI, CIEKTPOCKOI, JO3UMETp, kKamepa BunbcoHa), ucnomnb3ys
3HaHUs O CBOMCTBAX (PU3MUECKUX SIBJICHUM U HEOOXOAUMBbIE (pU3NUECKHE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbI U CXEMAaTUYHbIE PUCYHKH U3yUEHHbBIX TEXHUUECKUX YCTPOMCTB, U3MEPUTEIbHBIX
npuOOPOB U TEXHOJOTMUYECKUX IIPOLIECCOB IIPU PEIIEHUH y4eOHO-IIPAKTUYECKUX 3a/1a4, ONTHUECKUE CXEMBI



JUIS IOCTPOCHUS H300paKeHUH B IUIOCKOM 3€pKaJie U COOMpAIOIIeH JINH3E;

NPUBOJIUTH IIPUMEPHI (HAXOIUTh HH(POPMAIIUIO O IPUMEPaX) MPAKTHUECKOTO UCTIONB30BaHNS (PU3NIECKUX
3HAHWUU B TIOBCETHEBHOM KU3HU JIJIsl 00ecTieueHus1 0€30MacHOCTH TpX OOpaIIeH!H ¢ TprudopaMu 1
TEXHUYECKUMH YCTPOHCTBAMHU, COXPAHEHUS 3/I0POBbsI U COOJIOJICHNSI HOPM HKOJIOTMYECKOT0 TIOBEACHUS B
OKpYKarolleil cpene;

OCYIIECTBISATH MOUCK HHPOPMALUHU (PU3MIECKOTO copepkaHus B ceTh VIHTepHeT, caMOCTOATEIbHO
(dbopMynupyst HOUCKOBBIH 3aNPOC, HAXOAUTD MTyTH OTPECIICHUS TOCTOBEPHOCTH MOTYYSHHON HH(pOpMauy Ha
OCHOBEC UMCIOIIIUXCs 3HAaHUU U JOIIOJTHHUTCIBHBIX HCTOYHUKOB,

MCIOJIb30BaTh MPH BBINOJIHEHUHU YUeOHBIX 3aJaHUI HAyYHO-TIOMYJISIPHYIO JIMTEPATYPY (PU3NUIECKOTO
COZIepKaHusl, CIPABOYHbIE MaTepUalibl, pecypchl ceTh IHTepHET, BlIaieTh NpuéMaMi KOHCIIEKTUPOBAHMS
TeKcTa, mpeodpa3zoBaHus HHGOPMAIIUU U3 OJJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co3aaBaTh CcOOCTBEHHBIE MUCHMEHHBIE U YCTHBIC COO6H.[CHI/I$I Ha OCHOBC HH(bOpMaHHH 13 HECKOJIBKUX
HCTOYHUKOB (PU3MYECKOTO COAEpIKaHMsI, MyOJUYHO MPEACTABIATh Pe3yIbTaThl HPOSKTHOMN WIH
UCCIIEIOBATENbCKOM IEATETbHOCTH, IIPH TOM I'PAMOTHO MCIIOJIB30BAaTh U3yYSHHBIH MOHATHIHBIN anmapar
U3y4aeMoro paszzieina (pU3MKU U COMPOBOXKIATH BBICTYIJICHUE MPE3EHTALUEH ¢ YIETOM 0COOCHHOCTEH
ayJIUTOPUH CBEPCTHUKOB.

IToypouyHoe TeMaTH4YeCKOE IJIAHUPOBaHUE B 7 KJacce

Nem/m (Ne I'1aBa Tema ypoka Koauyect
ypoxa BO YaCOB

BBEJIEHUE 4

1. 1. TB Ha ypokax ¢umsuky. UYro m3ydaer dpusuka. Hekotopsie husmueckne |1
TEPMUHBI.

2. 2. Habmonenue u onbiTel. Pu3nyeckue BeIMunHbL. Vi3mepenue 1
(bU3NUECKUX BEIUYHH.

3. 3. 'TOYHOCTB U NOTPEIIHOCTh U3MepeHnu. PU3MKa U TEXHUKA. 1

4. 4. Vlabopamopuas paboma Ne 1 « Onpedenerue yernvi Oenerus 1
U3MEPUMENbHO20 NPUOOPAY.

Iaasa 1. IEPBO [DHAYAJIBHBIE CBEJIEHUS O CTPOEHUU BELHIECTBA 6

5. 5. CtpoeHue BemecTBa. MOIeKyIbl. 1

6. 6. Vlabopamopuasipaboma Ne2 « Mzmepenue pazmepos Maivlx meny. 1

/. /. BpoyHoBckoe apmkenue. Juddysus B razax, sKUAKOCTAX M TBEPAbIX [
TeNax.

8. 8. B3anMHOE MPUTSHKEHUE U OTTATKUBAHUE MOJIEKYJ.

9. 0. ArperaTHbIE COCTOSTHHS BellecTBa. Pazniuue B MOJIEKYISIPHOM 1
CTPOCHHUU TBEPJIBIX TN, )KUIKOCTEH U Ta30B.

10. 10. [ToBTOpEHME 1 0006IIeHNE MaTepHaa 110 TeMe «CTpPOeHHe BEeIecTBay. |1

I'naBa 2. BBAUMOJIEUCTBUE TEJI 24

11. 11. MexaHHYeCKOE JBHKEHHE. PaBHOMEPHOE ¥ HepaBHOMEPHOE JIBIDKEHHE. |1

12. 12. CxopocTs. EAMHHIIBI CKOPOCTH. 1

13. 13. PacueT nmyTu 1 BpeMEHU JABUXKEHUS. 1

14. 14-15. PerieHye 3a1auy Ha pacyeT CKOPOCTH, TyTH ¥ BPEMEHH PABHOMEPHOTO |3
ITBYDKEHUSL.

15. 16 KontpoabHasi padota Nel mo teme «Mexannueckoe ABHKEHHE)

16. 17. uepums. 1

17. 18. B3zanmoneiictue Ten. Macca tena. EquHUIBI Macchl. 1

18. 19. Ta6opamopnas paboma Ne3 «Hzmepenue mMaccyl meia na pulyadnicuuix |-
secaxy.

19. 20. Vlabopamopnas paboma Ned «Hzmepenue obvema menay. 1




20. 21. [T10THOCTH BemiecTBa. 1

21. 22. Pacdet Maccel 1 00beMa Tea Mo ero MIOTHOCTH. 1

22. 23. VIabopamopuas paboma Ne5 « Onpedenenue niomHocmu meepooco 1
menay.

23. 24-25. Perenne 3a1a4 Ha pacyeT IIOTHOCTH BENIECTBA. 2

24, 26. Cuna. SIBnenue Tarorerus. Cria TSHKECTH. 1

25. 27. Cuna ynpyroctu. 3akoH ['yka. Bec Tena. 1

26. 28. Envauiel cuiibl. CBS3b MEXKIY CHIION TSDKECTH U Maccoit Tena. Cuna 1
TSOHKECTH Ha JAPYTUX TU1aHeTax. Pu3ndeckue XapakTepUCTHKH ITIaHET.

27. 29. TTunamomerp. JIabopamopuas paboma Ne6 «I padyuposanue npyorcuns |1
U usMepeHue Cuil OUHAMOMEMPOM».

28. 30. CIio’xeHue IByX CWJI, HAIIPABJIEHHBIX I10 OJHOM MPSIMOM. 1
PaBHOEliCTBYIOIIAS CHJL.

29. 31. Cuia Tpenusi. Tpenue nokosi. TpeHue B mpuUpoje U TEXHUKE. 1

30. 32. Ta6opamopuas paboma Ne7 «Bviachenue 3a8ucumocmu cunvl mpenus |-
CKONIbIICEHUSL OM NIOWAOU CONPUKOCHOBEHUS MeJl U NPUNCUMATOWell
CUTTbLY.

31. 33. Pemenne 3amau 1

32. 34. KonTposbnas padora Ne2 mo teme «IlJI0OTHOCTH BeliecTBa». 1

['1aBa 3 Y JABJIEHUE TBEPJIbBIX TEJI, sKUIKOCTEHA U I'A30B 18

33. 35. Jasnenue. Equamisl napnenns. Crioco6bl yBeINUEHHS U YMEHBIICHHUS |1
TaBJICHHS.

34. 36. JlaBienue raza. [lepenava naBieHUs KUIKOCTAMU M ra3aMu. 3aKOH 1
[Tackas.

35. 37. JlaBJIeHnE B XKHUIKOCTH U Ta3e. PacuéT naBieHns KUAKOCTH Ha JHO M |1
CTEHKH COCY/a.

30. 38. CooOmiaromuecs CoCybl. 1

37. 39. Perenne 3a1a4 Ha pacyeT JaBICHUS KHUIKOCTH. 1

38. 40. O6o6maronuii ypok 1o Teme «JlaBaeHne TBEpABIX Tel U KUAKOCTey. |1

39. 41, Bec Bo3zmyxa. ATMOC(epHOE JIaBlICHHE. 1

40. 42. [MoueMy cyliecTByeT Bo3ymiHas o0osouka 3emid. M3mepenue 1
aTMocdepHoro nasnenus. OnsiT Toppuyesin.

Al. 43. Bapomerp-aHepous. ATMochepHOe IaBIeHNe Ha Pa3IHdHbIX BBICOTaX. |1

A42. 44. Manometpsl. ITopiiHeBoii sKUAKOCTHBI Hacoc. I'uapapmuueckuii mpecc. 1

43. 45, /leficTBHE MKUAKOCTH M ra3a Ha MOTPYKEHHOE B HUX TEJIO. 1

44. 46. Apxumenosa cuia. [InaBanue Ten. 1

45. AT, Pacdet apxume0BOH CHIIBI. 1

46. A8. [1naBanue cynos. Bo3myxomnnaBanue. 1

At 49. Vlabopamopuas paboma Ne§ « Onpedenenue 8bimankusaroujels CUbl, 1
Oelicmsyrowell Ha NO2PYAHCEHHOEe 8 HCUOKOCb Meno»

48. 0. Vlabopamopnas paboma Ne9 « Bvisicnenue yciosuii niasanus mead 8 1
DICUOKOCTNUY.

49. 51. IPemienne 3ama4d Ha pacyeT apXUMEIOBOM CHUIIBI. 1

0. 52. KounTpoabHasi padora Ne3 no Teme «JlaBjieHue TBepabIX Tell, 1
PKHIKOCTEH U ra3oB»

I'nmaBa 4. PABOTA U MOIIIHOCTb. SHEPT' U 12




ol. 3. Mexanndeckas padora. Equauier pabotel. MomHOCTh. EnuHUTIBD 1
MOIITHOCTH.
52. 54, Permenne 3ama4 Ha pacyeT paOdOTHl U MOITHOCTH. 1
53. 55. [TpocTeie Mexannu3Mbl. Peraar. PaBHOBecHe cuit Ha phryare. 1
54, 56. MomeHT cwil. Peruaru B TeXHUKE, OBITY U TIPUPOJIE. 1
5. o7 Vlabopamopuas paboma Nel() «Bvisichenue yciosus pagHogecus 1
poiuazay.
6. 8. [IprMeHeHne 3aK0Ha paBHOBECHS phlyara k 6JI0Ky. PaBenctso pa6or [
MPU KCIIOJIb30BAHUH MPOCTHIX MEXaHU3MOB. 30JI0TOE ITPABHUIIO)
MEXaHUKH.
o7. 59. LleHTp TsKECTH Tena. Y CIIOBUS paBHOBECHS TENa. 1
58. 60. KoaddumueHT moae3Horo JeHCTBUSI MeXaHU3Ma. 1
9. 61. Tabopamopnas paboma Nel 1 «Onpedenenue KIT npu nooveme mena |1
10 HAKIOHHOU NIOCKOCIUY.
60. 62. Oneprus. [loTeHnManbHas 1 KHHETHYECKAs DHEPIHs. 1
61. 63. [IpeBpalieHre OJJHOrO BUJa MEXAaHUYECKOM SHEpruu B Ipyroil. 1
62. 64. Kontpoabnasi padota Ned o teme «Padora 1 MOIITHOCTH. JHEPTUsD) 1
MOBTOPEHUE 4
63. 65. [ToBTOpeHME TeMbl «MeXaHNYeCKOE JABHKCHHUECY. 1
64. 66. [ToBTOpeHMe TeMbl «CHITBI B TIPUPOICH. 1
65. 67. [ToBTopenue Tembl «JlaBaeHne TBEPABIX TN U KHUIKOCTI 1
66. 68. [ToBTOpeHuNe TeMbl «PaboTa M MOIITHOCTHY 1
IMoypouyHoe TeMaTHYeCKOe IUIAHMPOBaHNeE B § Kiiacce
Ne i/ Ne I'n1aBa Tema ypoka Koauuect
ypoka BO 4aCOB
I'nasa 1. TEIIJIOBBIESIBJIEHUSA 28
1. 1 [TpaBuna Th B kabunere ¢pusuku. TemmoBoe qBMkeHNE. BHYTpeHHSS 1
PHEprus
2. 2 CriocoObl I3MEHEHHSI BHYTPEHHEH dSHEPTUu 1
3. 3 TeronpoBoOIHOCTh 1
4. 4 KoHBek1us 1
5. 5 M3ny4yenue 1
6. 6 KonudecTBo TernoTsl. EMUHHIIBI KOMUYECTBA TETUIOTHI 1
7. 7 'Y menpHast TEINIOEMKOCTD 1
8. 8 PacueT KOIMYECTBA TEIOTHI, HEOOXOAMMOTO IS HATPEBaHKs Tena uu(l
BBIJICJISIEMOTO UM TIPH OXJIAXKICHUH
9. 9 Perenne 3ama4 Ha pacyeT KOJIMYECTBA TETUIOTHI 1
10. 10 Tabopamopnas paboma Nel «Cpaenenue xonuuecmea meniomul npu |1
cMewusanuy 600bl PA3HOU MeMnepamypbi»
11. 11 TTabopamopnas paboma Ne2 «Hsmepenue yoenvHoii menioemxocmu |1
meep0oo2o menay
12. 12 DHEpTHUs TOIUTMBA. Y JIeJIbHAS TeTUIOTa CTOPAHUS 1
13. 13 3aKOH COXpaHEHUs U TPEBPALICHUS YHEPTUH B MEXaHHUECKUX U 1
TETUTOBBIX ITpoIeccax
14. 14 Pemenne 3amau 1
15. 15 KontposbHasi pa6ora Ne 1 mo Teme «PacueT KoJMYeCTBA TeMIOTHI»|L




16. 16 ATperaTHbIE COCTOSIHUSA BemiecTBa. [[maBiienue u oTBepeBaHNEe 1
KPUCTATHYECKUX TEJl

17. 17 ['padvk rIaBIeHUS M OTBEPICBAHUS KPUCTAJUIMYECKUX TEI 1

18. 18 'Y menpHas TEII0Ta IIaBICHUS 1

19. 19 Perenne 3aa4 Ha arperaTHbIe COCTOSTHUS BEIIECTBA 1

20. 20 Vcnapenue. HachImeHHbIN 1 HEHACHIIIICHHBIN T1ap 1

21. 21 [ToromeHne SHEPrun IPU UCIIAPSHNHN KUAKOCTU U BBIICICHHE ee TIPH |1
KOHJISHCAITMHY TIapa

22. 22 Kumnenue 1

23. 23 BnaxHOoCTh Bo3ayxa. CriocoObl onpeieleHue BIaKHOCTH. 1
Vlabopamopnas paboma Ne3 «Hzmepenue eraxchnocmu 6030yxa»

24. 24 'Y nenpHas TErioTa mapooopa3oBaHus U KOHACHCAINH 1

25. 25 Pelenue 3a1ay Ha U3MEHEHUE arperaTHhIX COCTOSIHUM BelllecTBa 1

26. 26 PaboTa ra3a u mapa npu paciMpeHud. J[BuraTesib BHyTPESHHETO 1
CropaHus

27. 27 [Taposas Typ6una. KI1/] TeroBoro aquratesns 1

28. 28 Koutposannas padora Ne2 no teme «/3MeHeHue arperaTHbIxX 1
COCTOSIHMH BelllecTBa)

I'nasa 2. 9JIEKTPUYECKHUE SABJIEHU S 26

29. 29 DNeKTpHU3aIysl TeJ MPU CONPUKOCHOBEHUH. B3anMopeiicTBre 1
BapsHKCHHBIX YaCTHII

30. 30 DIEKTPOCKOI. DIIEKTPHUIECKOE TI0JIe 1

31. 31 /lenrnmocTh 3neKTprudecKoro 3apsaa. JnekTpoH. CTpoeHre aToMOB 1

32. 32 OOBsICHEHNE PTIEKTPUUECKUX SBICHUI 1

33. 33 [TpoBOJHMKH, TOTYIPOBOJHUKH U HEIIPOBOJHUKH JIEKTPHUECTBA 1

34. 34 DneKTpuueckuil TOK. CTOUHMKY TOKa. DieKTpruuecKas Uerb 1 eé 1
COCTaBHBIC YaCTH

35. 35 DIIEKTPUUYECKHUIA TOK B METaJIax 1

36. 36 JleiicTBHE MEKTpHYECKOro ToKa. HampaBiieHne 51eKTpuIeckoro Toka |1

37. 37 Cuna Toka. EJMHNIBI CHITBI TOKA. AMTiepMeTp. Mi3Mepenne crtbl Toka |1

38. 38 Viabopamopnas paboma Ne4 « Coopxa snekmpuueckoul yenu u 1
UszMepenue CUbL MOKA 8 ee PA3TUYHBIXYYACTNKAX )

39. 39 DneKTpuuecKoe Hanpsbkenne. Enuaniel Hanpsoxerns. BonsTMerp. 1
3mepenne HanpsyKEeHNs

A0. 40 TTabopamopnas paboma Ne5 «Hzmepenue nanpsicenus na paznuunbix |1
yHacmkax s1eKmpuieckoull yenuy

41, 41 3aBUCHMOCTD CHJIBI TOKA OT HAIPSIKEHUS 1

A2. 42 DIIEKTPUUYECKOE COTIPOTUBIICHUE IPOBOJHUKOB. EAMHMIIBI 1
COTIPOTUBIICHUS

43. 43 3akon Oma aJ1g ygacTka 1enu 1

44. 44 IPacuet conpoTUBIEHUS TPOBOJHUKOB. Y JENBHOE CONPOTUBIEHUE 1

A45. 45 [Tpumepbl Ha Pacy€T CONPOTHBIICHUS TPOBOIHUKA, CHIIBI TOKA U 1
HATPSDKECHUS

46. 46 Peoctatsl. Jlabopamopuas paboma Ne6 «Pezynuposanue cunst moka |-
peocmamom»

a7. A7 1

Vlabopamopuas paboma Ne7 «Mzmepenue conpomusienust npo80OHUKA

npu nomowu amnepmempa u 6ojiommempar




48. 48 [TocnenoBarenbHOE U MAPAUIEIBHOE CONMPOTHBICHHE IPOBOJHUKOB 1
49. 49 PaboTa 1 MOIIHOCTB SJEKTPUUECKOT0 TOKa. EnuHuIbl paboTh 1
PIIEKTPUUYECKOTO TOKA, IPHUMEHSEMbIE Ha IPAKTHUKE
0. o0 TTabopamopnas paboma Ne§ «Hzmepenue mowmnocmu u pabomst moxa |
6 21eKMPUYECKOU 1aMne

ol. ol HarpeBanue nNpoOBOJHUKOB 3JIE€KTPUUECKUM TOKOM. 3aKOH JIKoyiid - 1
Jlenua

52. 52 Konnencarop 1

3. 03 Ulamna HakanmuBaHUs. DJIEKTPUUECKHUE HAarpeBaTelIbHbIE TPHUOOPHI. 1
Kopotkoe 3ambikanue. [Ipenoxpanurenu

o4. o4 KonTpoabHas padoTa Ne3 no Teme «JjieKTpHYECKHe SIBJICHHS» 1

I'1aBa 3. JIEKTPOMATI'HUTHBIE ABJIEHUSA

5. 05 MarsauTHOE Tone. MarHuTHOE HoJjie MPSAMOTo ToKa. MarHuTHbIe TuHuH (1

6. 56 MarHuTHOE I0JIe KaTYIIKU C TOKOM. DJIEKTPOMAarHuThl H UX 1
npuMenenue. Jlabopamopuas paboma Ne9 « Coopka snekmpomachuma
U ucnvimanue e2o 0eticmeusy

o7 o7 [TocTosiHHBIE MarHUTHL. MarHUTHOE MOJIE€ MMOCTOSTHHBIX MAarHUTOB. 1
MarnutHoOe 1oJe 3emMiin

8. o8 JleiicTBHE MArHUTHOTO TI0Js HA IPOBOJHHUK C TOKOM. DIeKTpHUecKuii |1
nBurarens. Jlabopamopuas paboma Nel() « U3yuenue snekmpuyecko2o
0gueameisi NOCMOSHHO20 MOKA(HA MOOeNU»

I'naBa 4. CBETOBBIE AABJIEHU S 8

59. 59 lcrounuku cBera. PacpocTpanenue ceerta. 1

60. 60 Bunumoe neuxkenue ceetui. OTpaxkeHue cBeTa. 3aKOHbI OTPaKEHUS 1
cBeTa

61. 61 [Tnockoe 3epkaio. 1

62. 62 [TpemomiieHne cBeTa. 3aKOH MPETOMIICHHS CBETa 1

63. 63 Jlna3er. OnTHyeckast cuia JMH3BI 1

64. 64 MN300paxkeHus, TaBaeMble JIMH30M. [ 1a3 1 3peHune 1

65. 65 TTa6opamopnas paboma Nel 1 «ITonyuenue uzobpasicenus npu nomouju |1
IUH3bLY

66. 66 KonTpoabHas padora Ne4 mo teme «JIeKTPOMATHUTHbIE 1
siBJieHUsl. CBeTOBbIE SIBJICHUS»

67. 67 [ToBTOpEHME 1

68. 68 [ToBTOpEHME 1

IloypouHoe TemaTHYecKoe IVIAHUPOBaHNe B 9 kiiacce

Neri/mm Ne I'1aBa Tema ypoka Kosmgect

YPOKOB 5o
4acoB

IaaBa 1.3 AKOHBbI B3AUMOAENCBUS U IBUKEHUS TEJI 34

1 1 Brouslii nHCTpyKTax 1o TB. Marepuanbhas Touka. Cuctema otuera |1

2 2 [lepememienue. OnpeneneHne KOOPAUHATHI IBUKYIIETOCs Teja 1

3 3 [lepemenieHue nNpu NPSMOJIMHEHHOM PaBHOYCKOPEHHOM JIBHKEHUU 1




4 4 ['padmdaeckoe mpeCTaBICHUE IBIKESHUS 1
S o Pemrenve 3ama4 o Teme «I"padudeckoe mpeicTaBICHNE IBIKEHHS» |1
6 6 PaBHOYCKOpPEHHOE IBIKEHHE. Y CKOpEHUE 1
U U CKOpOCTb TIPAMOIMHEHHOTO PaBHOYCKOPEHHOTo nBmkenus. ['papux 1
CKOpOCTH
8 8 [lepemenienue npu paBHOYCKOPEHHOM JBHKEHUU 1
9 9 Pemenue 3ana4 no reme «PaBHOYCKOpEHHOE JBUKEHUE)» 1
10 10 Vlabopamopnas paboma Ne 1 «Hccredosanue pagHoyckopennozo 1
08udiCenUs 6e3 HauanbHOU CKOPOCTUY
11 11 OTHOCHUTEIBHOCTD IBUKEHHUS 1
12 12 NuepuuanbHbie cucteMbl otyeTa. [lepBbiii 3akoH HeroToHa 1
13 13 Bropoii 3akoH HeroToHa 1
14 14 Pemenne 3amad o teme «Bropoi 3akoH HeroToHa» 1
15 15 TpeTnii 3akon HetoToHa 1
16 16 IPemienne 3amay Ha 3akoHbl Hpl0TOHA 1
17 17 KontposbHasi padora Nel mo teme «IIpsiMosinHeiinoe 1
pPaBHOYCKOpeHHOe ABH:KeHne. 3akoHbl HbI0TOHA»
18 18 /AHaIIN3 KOHTPOJIBHOM paboTel. CBOOOIHOE NaieHHe. Y CKOpEeHUE 1
cBoOOHOTO MageHus. HeBecomocThb
19 19 Vlabopamopuas paboma Ne 2 « M3mepenue yckoperus c60600H020 1
naoeHus»
20 20 Pemenue 3a1a4 o Teme «CBoGOIHOE MajeHue. Y CKOpeHHe 1
CBOOOHOTO TTa/ICHUS
21 21 3akoH BceMupHOTro TSroteHus 1
22 22 Perenue 3a1a4 1o TeMe «3aKOH BCEMUPHOTO TATOTEHUSD) 1
23 23 'V ckopeHue cBOOOIHOTO TaieHns Ha 3eMile M ApYTuX HeOeCHBIX Temax |
24 24 [IpsiMonMHEITHOE U KPUBOJIWHENHOE JIB)KEHUE 1
25 25 JIBMKEHHE Tela T10 OKPYKHOCTH ¢ HOCTOSHHOI 10 MOYIIIO CKOPOCTHO (1
26 26 MckyccTBEHHbIE CITyTHUKU 3€MJITU 1
217 27 Pemenue 3aa4 o Teme «JIBrxeHue Tesa no OKpy>KHOCTH C 1
MOCTOSIHHOMW 110 MOJYJIIO CKOPOCTBIO)
28 28 Hmmynse Tena. IMITyibe critb 1
29 29 3aKOH COXpaHEHUs UMITYJIbCa Tela 1
30 30 PeakTHBHOE IBIKEHUE 1
31 31 Pemenue 3aga4d o TeMe «3aKOH COXPAHEHUS] UMITYIbCa» 1
32 32 3aKOH COXpaHEHUsI SHEPIUH. 1
33 33 Pemenue 3aa4 Ha 3aKOH COXPAHEHUsI SHEPTHU 1
34 34 KontpoJsbHas padoTa Ne2 1o teme «3aKOHbI COXpPaHEHUS» 1
I'naBa 2. MEXAHUYECKHUE KOJIEBAHUS U BOJIHBI. 3BYK 16
35 35 KonebarenpHoe amxkenne. CBoOOMHEBIE KOJIEOaAHUS
36 36 BennuuHbl, XapaKTepU3YIOIIUE KoieOaTeIbHOE TBIKEHUE 1
37 37 ["apMonnueckue KonebaHus 1
38 38 TTabopamopnas paboma Ne 3 «Hccredosanue 3agucumocmu nepuooa u |-
uacmomul c60000HbIX KOJIEOAHUU HUMAHO20 MAAMHUKA OM €20 OJIUHbLY
39 39 3aryxaromue kojeOanus. BeiHyKIeHHBIE KOJICOaHUs 1
40 40 Pe3zonanc 1




. CTPOEHUE ATOMA U ATOMHOT'O SIJIPA. UCIIOJIb30BAHUE SHEPT A
ATOMHBIX si1EP

41 41 PacnipocTpanenue konebanuit B cpeze. BomHb 1

42 42 Jlyimaa BostHBL. CKOPOCTH PACIIPOCTPAHECHHUS BOJTH 1

43 43 Pemenue 3agad o Teme «JlnuHa BosHbl. CKOPOCTH pacpOCTPAHEHHS
BOJTHY

44 44 cTouyHMKY 3ByKa. 3BYKOBBIC KOJICOaHMUS 1

45 A5 Bricota, TeMOp M TPOMKOCTB 3ByKa 1

46 A6 PacnipocTpaneHue 3ByKa. 3BYKOBBIC BOJIHBI 1

a7 47 OTpakeHHe 3ByKa. 3ByKOBOU pe30HAHC 1

48 48 HNHuTepdepenius 3Byka 1

49 49 Pemenue 3ana4 no reme «MexaHnUecKHe KOJIeOaHUsI U BOJTHbBI»

50 o0 KonTposbHas padora Ne3 mo Teme «MexaHnueckne KojaeGanus u |1
BOJIHBI

I'nasa 3. JIEKTPOMATHUTHOE IMOJIE 26

51 51 MaruuTtHoe moJie 1

52 52 HanpasieHue Toka 1 HarpasJIeHHE JIMHUI €r0 MAarHUTHOTO TIOJIS 1

53 53 O6HApYKEeHHe MATHUTHOTO HOJS 10 er0 ASHCTBUIO Ha dIEKTPHUeCKHil |1
Tok. [IpaBuino neBoit pyku

54 54 Pemienne 3a1a4 Ha MPUMEHEHHE TTPABUII JICBOUW U MTPaBOM pyKH 1

55 55 MarauTHas UHAYKIUS 1

56 56 IMarHuTHBINA MOTOK 1

57 57 ABIEeHNE NIEeKTPOMArHUTHOM UHTYKIIUN 1

o8 o8 Vlabopamopuas paboma Ne 4 «3yuenue a6neHuss 21eKmpomMacHUmHou 1
UHOYKYUUY

59 59 Hanpasnenue nHaykronHoro Toka. [Ipasmio Jlenma 1

60 60 SIBneHre caMOMHTyKIIUN 1

61 61 [Tomyuenue u nepenavya MepeMeHHOTO IEKTPUIECKOTO TOKA. 1
Tpanchopmarop

62 62 Pemenue 3amau 1

63 63 (DIEKTPOMArHUTHOE 10JIe. DIEKTPOMArHUTHbIE BOJIHBI 1

64 64 KonebarenbHbIi KOHTYp. [loaydeHre 2IeKTpOMarHuTHBIX KOJIeOaHUH 1

65 65 [TpUHIUIIBI PaROCBSI3U U TEICBUICHHS

66 66 DJIeKTpOMarHuTHas npupozaa ceeta. Marepdepenuus ceera

67 67 [Mpenomienue cBera. @U3MUECKUI CMBICH ITOKA3ATENsI TPETOMIICHUS

68 68 [Ipenomienue cBeta 1

69 69 Jlucniepcus csera. LBera ten. Cnextporpad 1

70 70 Tunsl cnexkTpoB. CEKTpalbHBIN aHAIN3 1

/1 /1 [Tornomenne u UCIyckanue cBeTa aromamu. [Ipoucxoxnenue 1
NIMHENYaTBIX CIIEKTPOB

72 72 Vlabopamopuas paboma Ne 5 «Habarooenue cniownozo u 1
IUHeUuamo20 CneKmpos8 UCHYCKAHUA»

73 73 Pemienne 3am1ad o TeMe «DIEKTPOMArHUTHOE TTOJIC» 1

74 74 Pemienne 3amad o TeMe «JIEKTPOMArHUTHOE TTOJICY 1

75 75 O6001eHIe 1 CHCTEMATH3aIHs 3HAHUI 110 TeMe « JIeKTPOMarHuTHOe |1
MoJe»

76 76 KoutposbHas padota Ned 10 Teme «JJIeKTPOMATHHTHOE MoJie» |1

I'naBa 4 19




77 77 AHaJTH3 KOHTPOJIBHOU paboThl. PamnoakTuBHOCTE. MOIe aTOMOB 1
78 78 PanroakTHBHBIE TIPEBpAIIEHUS ATOMHBIX SICP 1
79 79 Pemenue 3amad no Teme «PagroakTHBHbIE TPEeBpaIEHHIs AaTOMHBIX 1
s ep»
80 80 DKCIIEpUMEHTAIBHBIC METO/IBI UCCIICIOBAHUS YACTHI] 1
81 81 OTKpbITHE IPOTOHA U HEUTPOHA 1
82 82 CocTaB aTOMHOTO spa. SaepHbIe CUIIbI 1
83 83 Oueprus cBsa3u. JedekTt macc 1
84 84 Pemenue 3anay no reme «Heprus cBs3u. [edext mace» 1
85 85 Jlenenue saep ypana. [{emnas peakuus 1
386 86 SnepHerit peaktop. [Ipeobpa3oBanne BHYTpEHHEH JHEPTHH ATOMHBIX |1
SIep B SJCKTPUUCCKYIO SHEPTHUIO
87 87 ATOMHAsI SHEPTETHKA. 1
88 88 BHONOrHYecKoe JeiiCTBIE paanaluy. 3aKOH PaJMoaKTHBHOTO pactaga (1
89 89 Pemenue 3amay mo reMe «3aKOH paJlOaKTUBHOTO pacriaaa 1
90 90 TepMosiiepHas peakius 1
91 91 Vlabopamopuas paboma Ne 6 «Hzmepenue ecmecmeeHnoco 1
paouayuonrHoeo gora 0o3umempom»
92 92 TTabopamopuas paboma Ne 7 «H3yuenue denenus s0pa amoma ypana |1
no gpomoepaghuu mpexos»
93 93 TTabopamopnas paboma Ne 8 «H3yuenue mpexos 3apasicennvix yacmuy |1
no eomosvim pomoepaguam»
94 94 Permenne 3amau mo reme «CTpoeHHE aTOMa U aTOMHOTO SIPay 1
95 95 KontposbHas padota Ne5 no Teme «CTpoenne aToMa ¥ AaTOMHOI'0
sIIpay
I'anaBa 5. CTPOEHHUE U OBOJIIOIUSA BCEJIEHHOU 7
96 96 CocTaB, cTpoeHue 1 npoucxoxaeHue ColHeYHON CUCTEMBbI 1
97 97 bonwmue mianets Conneunon cucrembl. Manbie Tena ColHeUHOM 1
CUCTEMBI
98 98 Ctpoenue, n3iaydeHus u 3Bororus ConHIa u 3Be3/1 1
99 99 Ctpoenue 1 3Bomronus Beenennoii 1
100 100 [ToBTOpeHHE 1
101 }8; O600IIEHIE ¥ CHCTEMATH3aIMs 3HAHMI 33 Kypc GU3nKH 7-9 KIaccoB |2

YUYEBHO-METOAUYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOT'O MPOLHECCA
OBA3ATEJBHBIE YYEBHBIE MATEPUAJIBI VI YUEHUKA

1. ®wusuka. 7 knacc: yueOnuk/A.B. [lepeimkun-M.: [Ipoda, 2017,
2. Owuswmka 8 xiacc: yueOHUK 1t 001meoOpa3oBarenbHbix yupexaenuit/A.B. [lepeimkuna- M.:[Ipoda, 2019;
3. ®wuswmka. 9 xnacc: yueouux/A.B. Ileppimkun, E.M.I'ytHUK.- M.: [Ipoda, 2019

Ipunoxenne Nel
KontponbHbie paboTh
IIpuno:xxenue Ne2

JlabopatopHbie pabOTHI



IIpuno:xenue Ne3

Kputepuu 1 HOpMbI OLIEHUBaHUS
KpuTtepun n HOpMbI OLleHMBAaHUS 10 Y4eOHOMY npeaMeTy «DU3uKa»

OueHka 0TBETOB yYallUXcs NPH MPOBeAeHUH YCTHOrO onpoca Ouenka "'S''cTaBUTcs B ClIeAyIOMEM

ciIydae:

- OTBET yYCHMKA MOJIHbIHN, CAMOCTOSATENIbHBIMN, IPABUIIbHBIH, U3JI0)KEH JINTEPaTypHBIM SI3bIKOM B
OIpeesIEHHON JIOTHYECKOM MOCIIeJ0BATEIBHOCTH, PACCKA3 COMPOBOXKAAETCS HOBBIMU IIPUMEPAMU;

- ydammiicsi OOHapyKMBaeT BepHOE TIOHUMaHue (PU3MYECKON CYIIHOCTH pacCMaTPUBAEMBIX SIBJICHUN
3aKOHOMEPHOCTEN, 3aKOHOB U TEOPUH, JAET TOUHOE ONPEEIIEHNE U UCTOJIKOBAHUE OCHOBHBIX ITOHITHH,
3aKOHOB, TEOPHUH, MPABUIIBHOE ONpeAeIeHNne PU3HUECKUX BEIINUNH, UX SHHUL U CIOCOOOB U3MEPEHUS;

- yyaluuicsi yMeeT IPUMEHUTh 3HaHHsI B HOBOW CUTYallMU IPY BBIMOJIHEHNN NPAKTUUECKUX 3a/1aHUH,
3HAE€T OCHOBHBIE MTOHATHS U YMEET ONEPUPOBATh MU IPU PELIECHUH 3a/1a4, IPABUIIBHO BBIIIOJIHAET YEPTEKHU,
CXeMBI U rpa)uKH, COIYTCTBYIOIME OTBETY; MOXKET YCTAHOBUTH CBSI3b MEXKIY U3y4aeMbIM U paHee
U3yYCHHBIM MaTepHAJIOM 10 Kypcy (GHU3UKH, a TAK)KE C MAaTEpUaAJIOM, YCBOCHHBIM IIPU U3YYEHUH IPYTUX
IpEeMETOB;

- BJAJEeT 3HAHUSAMU U yMEHUAMH B 00beMe 95% - 100% ot TpeboBanuii mporpammsl OneHka
""4'"cTaBUTCS B CJIEIYIONIEM CIIydae:

- OTBET yJOBJIETBOPSIET OCHOBHBIM TPEOOBAaHMSM K OTBETY Ha OLIEHKY "5", HO COJIEPKUT HETOUHOCTH B
U3JI0KeHUH (DAKTOB, OTpEIeIeHU, MOHATHH, OOBbSICHEHUN B3aUMOCBSI3€H, BEIBOJAX U PEIICHUH 3a7ad.
HerouHocTu erko ucnpaBIisitoTCs IPU OTBETE HA JOMOJIHUTENIBHBIE BOIIPOCHI;

- YYalIuiAcsl He UCTIONIb3YeT COOCTBEHHBIN TUIaH OTBETA, 3aTPYIHIETCS B IPUBEICHIH HOBBIX IIPUMEPOB,
Y IPUMEHEHUH 3HAHUN B HOBOM CUTYaIMH, C1a00 UCIIOJIb3YET CBSI3U C paHEEe U3YYEHHBIM MaTepUaJIOM U C
MaTepUaioM, YCBOCHHbBIM MPU U3yYEHUH IPYTHX IPEIMETOB;

- 00beM 3HaHUU U yMeHU yuaierocs coctaBisitoT 80-95% ot TpeGoBaHuil MporpamMMmel.

Ouenka "'3"'cTaBUTCA B CIEIYIOMIEM CITydae:

- OospIas 4acTh OTBETA YJOBIETBOPSET TPEOOBAHUAM K OTBETY Ha OIEHKY "4", HO B OTBETE
00Hapy’KUBAIOTCS OT/JENIbHBIE TPOOEIbI, HE MPENATCTBYIONINE JaJIbHEHIIIEMY YCBOSHHUIO IPOrPaMMHOI0
MaTepHana;

- ydamuiicsi OOHapykKMBaeT IOHMMaHue yueOHOro MaTepuasa Ipu HeJI0CTaTOYHOM MOJIHOTE YCBOCHUS
HOHATHH WM HETIOCIIe10BATEIbHOCTH H3JI0KEHHUS MaTepualia, yMeeT IPUMEHATh
NOJTY4YEHHBIE 3HAHHS NIPU PELICHUH MPOCTHIX 33/]]a4 C UCTIOIb30BaHUEM TOTOBBIX (POPMYII, HO 3aTPyHSIETCS
NP pelIeHUH KaueCTBEHHBIX 3a]a4 U 3a/1a4, TpeOyromux npeodpazoBanus Gopmy,

- yyamuiics BiaJeeT 3HaHUsIMH U YMEHUSIMU B 00beme He meHee 80 % coneprkanus,
COOTBETCTBYIOLIETO POrPAMMHBIM TPEOOBAHUSM.

Omnenka "2'"'cTaBUTCA B CIEAYIONIEM ClTydae:

- OTBET HEMpPaBWIbHBIH, OKa3bIBAET HE3HAHUE OCHOBHBIX MOHSATHH, HEMOHUMAHUE U3yYEHHBIX
3aKOHOMEPHOCTEH 1 B3aUMOCBsI3eH, HeyMeHue paboTaTh ¢ y4eOHUKOM, peIIaTh KOJTNYECTBEHHBIE U
Ka4eCTBEHHbIE 33/1a4H;

- yJamuiics He OBJaJiesl OCHOBHBIMU 3HAHUSMHU M YMEHUSIMH B COOTBETCTBHUH C TPEOOBAHUAMU
IPOrPaMMBI;

- ydamuiics He BiaJieeT 3HaHUSIMH B 00beMe TpeOoBaHui Ha OIeHKY "3".

OneHka 0TBETOB y4alIUXCS PH MPOBeIEHUH CAMOCTOSITEJIbHBIX U KOHTPOJIBHBIX padoT

Omnenka "5'"cTaBUTcs B CIEAYIONIEM ClTydae:

- paboTa BBIIIOJHEHA MOIHOCTBIO;

- CZI€TIaH NepeBO]l €IUHUILL BceX pu3nueckux BesnduH B «CHy», Bce He0OX0AMMBbIE JaHHBIE 3aHECEHBI B
yCIIOBHE, IPABUIILHO BBIIIOJHEHBI YEPTEKHU, CXEMBI, TpaMKH, PUCYHKH, COIYTCTBYIOIINE PELICHUIO 3a/1a4,
c/ieJlaHa MPOBepKa M0 HAUMEHOBAHUSAM, IPABIIILHO MPOBEICHBl MAaTEMAaTHUECKUE PACUEThl M JJaH MOJIHbII
OTBET;

- Ha KQ4ECTBEHHBIE U TEOPETUYECKUE BOMPOCHI 1aH TOIHBIN, HCUEPIIBIBAIOLINI OTBET JIUTEPATYPHBIM
A3BIKOM B OIIPEIETICHHOM JIOTHYECKOM MOCIEA0BATENBHOCTH, YUAIIMHC IPUBOJUT HOBBIE IPUMEDHI,
YCTaHABIIMBAET CBA3b MEXIY U3y4aeMbIM U paHee N3yUYEeHHBIM MAaTEPUAIIOM IO Kypcy (U3UKH, a TAKXKE C



MaTEPHaAIOM, YCBOCHHBIM IPU U3YYEHUH JIPYTHX IPEIMETOB, yMEET IPUMEHUTh 3HAHUS B HOBOM CUTYallUN;

- ydamuiicst o0OHapyKMBaeT BepHOE MOHMMaHUe (PU3NIECKOM CYITHOCTH pacCMaTPUBAEMBIX SBJICHUN U
3aKOHOMEPHOCTEH, 3aKOHOB U TEOPUIl, AT TOUHOE ONPEAECICHNE U UCTOJIKOBAHUE OCHOBHBIX MOHATHUH,
3aKOHOB, TEOPHUH, a TAKKE MPABHIBLHOE ONpeieNieHne GU3NUECKUX BEIUYHH, UX €IUHUL U CTIOCOO0B
U3MEPEHMSL.

Ouenka "4'"'cTaBuTcs B CIEAYIONIEM ClTydae:

- paboTa BBINOJIHEHA TIOJHOCTHIO WM HE MeHee 4yeM Ha 80 % oT o0beMa 3a7aHus, HO B HEl UMEIOTCS
HEJI0YEThl U HECYIIECTBEHHbBIE OLIUOKHY;

- OTBET Ha KaYeCTBEHHbIE U TEOPETHUECKUE BOMPOCH! YIOBIETBOPSET BhILIETICPEUHCICHHBIM
TpeOOBaHUAM, HO COACPKUT HETOUYHOCTHU B M3JI0KEHUU (HAKTOB, ONPEIeTICHUN, TOHATHI, 00bICHEHUN
B3aMMOCBSI3€H, BEIBOJIAX U PELICHUH 3a]1aY;

- YYAIIUKACS UCTIBITHIBAET TPYAHOCTH B IPUMEHEHUH 3HAaHUW B HOBOUM CUTYalluH, HE B JOCTATOYHOU
MEpe HUCIOJIB3YET CBS3U C paHee U3YUEHHBIM MaTepUaJIOM U ¢ MaTEpUAIOM, YCBOCHHBIM IPU U3y4YEHUHU
JIpYTUX MPEAMETOB.

Ouenka "3'"cTaBuTcs B CIeAyIONMEM cliydae:

- paboTa BBINOJIHEHA B OCHOBHOM BEpHO (00bEM BBIITOJHEHHOW YaCTH COCTABIISIET HE MeHee 2/3 oT
o0miero oobeMa), HO JOMYIICHBI CYIIECTBEHHBIE HETOYHOCTH;

- yyamuiics oOHapy>KMBaeT NOHUMaHUE Y4eOHOro MaTepuaa Ipy HeJJOCTATOYHON TIOJTHOTE YCBOCHHUS
MOHSITUHN U 3aKOHOMEPHOCTEH;

- yMeeT MPUMEHSTb MOJyYeHHbIC 3HAHUS NIPU PEIIEHUH MPOCTHIX 3374 C UCTIOIH30BAHHEM FOTOBBIX
dbopmyi, HO 3aTPYAHSIETCS MPH PEIICHNU Ka4eCTBEHHBIX 33]1a4 U CJIOKHBIX KOJIMYECTBEHHBIX 3a/1a4,
TpeOyromux npeodpazoBanus Gpopmy.

Ounenka "2'"'cTaBUTcs B CIEAYIOIIEM ClTydyae:

- paboTa B OCHOBHOM H€ BBITIOJIHEHA (00BEM BBITIOJIHEHHOW YacTu MeHee 2/3 oT obmiero oobema
3a/1aHMs);

- y4aluiics moka3blBaeT HE3HAHHE OCHOBHBIX NOHATUHN, HEMOHUMAHHUE N3YYE€HHBIX 3aKOHOMEPHOCTEN
Y B3aUMOCBSI3€H, HE YMEET pelllaTh KOJINYECTBEHHbIE U KAUECTBEHHbIE 3a/1a4U.

OueHka 0TBETOB YyYAalIUXCS NMPH MPOBeAeHUH Ja00pPaATOPHBIX padoT

Omnenka "5'"cTaBuTrcs B CIeAyIOmMEeM cliydae:

- naboparopHasi paboTa BBIIOJHEHA B TIOJTHOM 00BEME C COOIIOICHUEM HE00X0AUMON
MOCTIEIOBATEIILHOCTH MTPOBEICHUS OIBITOB U H3MEPEHUH;

- yYamquics caMOCTOSITEIHHO U PallMOHAIFHO CMOHTHPOBAJ HEOOX0AUMOE 000PYI0BaHUE, BCE OIBITHI
MIPOBEJ B YCIIOBUSX U PEKUMAaX, 00€CIIEUMBAIOIINX MTOJTYI€HNE IPABIIIBHBIX PE3YJIHTaTOB M BHIBOJIOB;
coOroman TpeboBaHUs OE30MMaCHOCTH TPYAA;

- B OTYETE NMPABWJIHHO U aKKYPaTHO BBITIOJIHWII BCE 3aMMCH, TAOIHIIBI, PUCYHKH, YEPTEIKHU, TPaPUKH,
BBIUWCIICHHS;, IPABIIIBHO BBHITIOJHWII aHATH3 TIOTPEITHOCTEH.

Omuenka "4'"'cTaBUTCA B CIEAYIONMIEM ClTydae:

- BBINOJIHEHUE JJAOOPATOPHOI pabOTHI yIOBIETBOPSIET OCHOBHBIM TPEOOBAHUSAM K OTBETY Ha OLIEHKY
"5", HO yyaluicst JOMyCTUI HEJOUEThl WM HEerpyOble OMIMOKY, HE MOBIMSBILNE Ha PE3YJIbTaThl BHIIOIHEHUS
paboThI.

Omnenka "3'"'cTaBUTCA B CIEAYIONIEM ClTydae:

- pe3yJbTaT BBINOJHEHHOM YacTH Jab0paTopHOM paboThl TAKOB, YTO MO3BOJISET MOTYYUTh MPABUIBHBIN
BBIBO/I, HO B XO/I€ TTPOBEICHUSI OMBITA U K3MEPEHUH OBLTH JOITYIEHBI OITNOKH.

Ouenka "2'"'cTaBUTcA B CIEAYIONIEM CITy4ae:

- pe3yJIbTaThl BBITIOTHEHHS TaOOPATOPHOI pabOThI HE TIO3BOJISIOT C/IEIATh MPABMILHBIA BHIBOI,
WU3MEPEHWsI, BRIYUCIICHHS, HAOIIOICHHS TIPOU3BOIMIIMCH HEMTPABIIILHO.

TecTOBBIN KOHTPOJIb

I{enpro TECTOBBIX 3alaHUN ABJISIETCS BO3SMOXKHOCTD BBISBIICHHS 3HAHUM, YMEHHM, HABBIKOB KaXKJI0I'0
UCIBITYEMOT'0, IOATOMY B KaU€CTBE MHTEPIPETAMOHHON CUCTEMBI OTCUETa MCIIOJIb3YeTCSl KOHKPETHAs AJIs
orpeesIeHHONW BO3PACTHOM IPpyNIIbl yYaIuXcsi 00J1acTh COJEpKaHUs JaHHOTO y4eOHOro IpeIMeTa.

3aaHus TECTOB pa3pabOTaHbI B ABYX (opmax:

3aKpbIThIC 3aJ]aHusl (3aJaHKsI C BHIOOPOM OTBETOB, MPH KOTOPHIX UCIIBITYEMbI BHIOMpPAET MpaBUIbHBIN
OTBET M3 YHUCJIa TOTOBBIX, MPUJIATaEMBIX B 33JJaHUU TecTa (KakK MpaBwio 3-4 BapuaHTa).

OTKPBITHIE 3a7aHuA (3aJJaHHsl, B KOTOPBIX HUCTIBITYEMBI caM (OPMYTUPYET OTBET).



[Tpu TectupoBannu Bce BepHbIe 0TBETHI OepyTcs 3a 100%, Tora OTMETKa BBICTABIISIETCS] B COOTBETCTBUHU
C TabunIei:

IIpoueHT BHLINOJHEHUs 32 AHUSsI Ormerka

95% u 6onee OTIIMYHO

75-94%% XOPOIIIO

50-74%% YIOBJICTBOPUTEIHLHO
meHee 50% HEYIOBJIETBOPUTEIBHO

Ilepeyens omudok I'pyObie ommokm:

- HEe3HaHUE ONpe/IeTIeHNI OCHOBHBIX IOHATHUI, 3aKOHOB, IIPaBUJI, OCHOBHBIX I10JIOKEHUH Teopuu, Gpopmyi,
OOIIENPUHATBIX CUMBOJIOB 0003HAYEeHUST (PU3HMUECKUX BEJIIMYNH, EUHUL UX U3MEPECHHUS;

- HCYMEHUE BBIJEINUTH B OTBETE INIaBHOCE;

- HEyMEHHUE NPUMEHATh 3HAHUS JUISl peleHUs 3a7ad U 00BsICHEHUS (PU3NUECKUX SIBIICHHI; HEPaBUILHO
copMyIHpOBaHHBIE BOIPOCH! 33a41 WM HEBEPHbIE OOBACHEHUS X0/1a €€ PeIleHNs; He3HaHHUe IPUEMOB
peleHys 3a1a4, aHaIOTMYHbIX PaHEee PELEHHBIM B KJIacce, OIINOKH, NOKa3bIBAIOIINE HENIPABUILHOE
NOHUMAHHUE YCIIOBHS 33[]a4/ WM HENPAaBUIBHOE UCTOIKOBAHUE PELLICHHUS;

- HEYMEHHE YUTaTh U CTPOUTH IpaMKU U MPUHIUIHATIBHBIE CXEMBI;

- HEyMEHHE MOJrOTOBUTH K pabOTe yCTAaHOBKY HJIH J1a00OpaTOpHOE 000pyJ0BaHHE, IPOBECTH OIIBIT,
HEOOXOIMMBIE PACUEThI, MIIM UCIIOJIb30BaTh MIOJYyYEHHBIE JaHHBIE 1715 BBIBOJOB;

- HeOpeXHOe OTHOIIEHHE K J1abopaTOpHOMY 000pYIOBAHUIO U U3MEPHUTEIbHBIM IPUOOPaM;

- HEyMEHHUE OIPEJIeIUTh [T0Ka3aHue U3MEPUTEIBHOTO IPUOOPa;

- HapylleHue TpeOoBaHMI MpaBuil 0€30IacHOrO Tpy/ia MpH BHINOIHEHUH dKcniepumenTa. Herpyobie
OIINOKH:

- HETOYHOCTH (POPMYIUPOBOK, ONPEICIICHIH, TOHATUH, 3aKOHOB, TEOPHH, BBI3BAHHBIE HETIOJIHOTOM OXBaTa
OCHOBHBIX IIPU3HAKOB ONPEAEIIAEMOro MOHATHUS, OIINOKH, BEI3BaHHbIE HECOOIOACHNEM YCIIOBUN MPOBEICHUN
OIbITA WJIM U3MEPEHNUN;

-OIIMOKHU B YCIOBHBIX 0003HAYCHUAX HAa NPUHIUNUAIBHBIX CXEMaX, HETOYHOCTH YepTexel, rpaguKoB, CXeM;
- TPOIYCTHJIM HETOYHOE HANMCAHUE HAUMEHOBAHUH eAMHUL] ((U3NYECKUX BETHUHH;

- HepalMOHAJIbHBIN BEIOOP X0/1a PELICHUS.

Henouernr:

- HEpalMOHAJIbHBIE 3aIIUCHU NP BBIUYUCIICHUSX, HEPALMOHAIBHbIE IPUEMBI BBIYMCICHNH, IPE0Opa30BaHuil n
pelieHuit 3a1ay;

- apupMeTHYeCcKHe OIINOKY B BBIYUCIICHUSX, €CIIU 3TH OIIMOKH Irpy00 HE HCKaXal0T PealbHOCTh
MOJIyYEHHOI O PE3yJIbTaTa;

- OTAENbHBIC MOTPEITHOCTH B (POPMYIHPOBKE BOIIPOCA UM OTBETA;

- HeOpeXHOE BHITMIOJTHEHUE 3aITUCeH, YepTEeXEeH, CXeM, TPaPuKOB;

- ophorpadudeckue 1 MyHKTYaI[MOHHBIE OIINOKH.



