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PABOYASAIIPOI'PAMMA
1o (u3uKe ¢ UCTIOIH30BAaHUEM
obopymnoBanus 1eHTpa «Touka Pocray
10-11 kaace
PaGouas mporpamma mo ¢usuke cpeanero obdmero odpazosanus s 10-11 kimacca cocraBieHa Ha
OCHOBE 00pa3oBaTEeNbHOM MpOrpaMMbl O (U3MKE CpeAHero oldmiero ooOpa3oBaHus Ha 0a30BOM
YpPOBHE, B COOTBETCTBMHM ¢ TpeOoBaHuAMU @DenepasbHOr0 TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO
crangaptam cpeanero obmero oo6pazoanusi (PI'OC COO) u Ha ocHoBe [IpuMepHOI mporpammsl 1O
¢u3uke cpeanero odmero oopazoBanus Ha 0a30BOM ypOBHE.
- IIporpamma opuentupoana Ha YMK I'.fl. Mskumesa nunuu «/podar:
- ®usuka. bazosblil ypoBenb. 10-11 kiaccel. Pabouas nporpamma k suaun YMK ISl Mskuiuesa,
M.A. ITerpoBoii/M.A. Ilerpoa, N.I'. KynukoBa. — M.: [Ipoda, 2019.
- ®wusuka. bazoserii yposenb. 10 kmacc: yuebnuk / I'.S1. Msakumes, M.A. Tlerpoa. — M.: Jlpoda,
2021.
- ®usuka. bazoBeiii ypoBenb. 11 kmacc: yuebnuk / I'.5. Msakumes, M.A. IlerpoBa. — M.:
Hpoda,2021.
Mecto npeamera «@u3uKa
@enepanbHblil 0a3uCHBIM y4eOHBINM IMIaH Uil 00pa3oBaTeNbHBIX YyupexaeHuil Poccuiickoit
®enepau OTBOAUT 68 yacoB s 00s3aTENBbHOTO M3y4eHHs (U3UKM Ha 0a30BOM YPOBHE CTYNEHH
cpenHero (moJiHOTO) oOIero oOpa3oBaHus U3 pacyeTa 2 y4eOHBIX yaca B Hejaento. PaGoduast mporpamma
COCTaBJICHA C YYE€TOM pa3HOPOJHOCTH KOHTHHTEHTA YydYalluXcs cpemHeid mkonbel. [losTromy oHa
OpUEHTHPOBaHA Ha M3y4YeHHE PU3UKU B CPEIHEH IIIKOJIe Ha YpOBHE TPeOOBAaHUH 00s3aTETHHOTO MUHUMYyMa
coJiepKaHust 00pa3oBaHMsI U, B TO )K€ BPEMs, TaeT BO3MOXKHOCTh YUCHHKAM, HHTEPECYIOIIUMCST (PH3UKOM,
pa3BUBaTh CBOM CHOCOOHOCTH TPH W3YyYCHWW JNAHHOTO TpeAMeTa. YBEIWYCHHE YacoB HAIPABICHO Ha
ycusieHre 001eo0pa3oBaTelbHON TIOATOTOBKH, ISl 3aKPETUICHUST TEOPETHUECKIX 3HAHUHN MPAKTHYECKHUMHU
YMEHHUSMHU TIPUMEHSTH MOJyYeHHBIC 3HAHUS HA MPAKTHUKE (pelieHue 3a7ad Ha MpUMeHeHHne (pu3muecKux
3aKOHOB) W PACIIMPEHUS CTIIEKTpa 00pa30BaHUs MHTEPECOB ydaruxcs. B pabouyro nmporpaMmy BKITHOUCHBI
JNIeMEHThl yuyeOHOM HMH(oOpMalMM MO TeMaM U KjiaccaM, MepeyeHb JAEMOHCTpauuil ¥ (QpPOHTAIBHBIX
a00paTOPHBIX pabOT, HEOOXOTUMBIX I (POPMUPOBAHUS YMEHHH, YKa3aHHBIX B TPEOOBAHUAX K YPOBHIO
MOATOTOBKH BBIITYCKHUKOB CTAPIIEH HIKOJIBI.
B 10 knacce uzyyaroTcs cneayroumuye pa3aenbl: « Mexanukay,
«MounekynspHas Gu3MKa 1 TEPMOJIUHAMUKAY, « DIEKTPOCTATHKA
B mporpammy kypca ¢usuku 11 kimacca BKIIOUEHO M3y4YEHHE Pa3AesioB «DIEKTPOJMHAMUKA» (KpOME TeM
«Qnektpoctatukay U «llocTosiHHBIN anekTpuueckuid Tok»), «Konebanuss u BOJHBIY, «ONTHKA» H
«KBanToBas ¢pusukay, «Ctpoenue BeeneHHoi.
[IporpaMmma Kypca mpeaycMaTpUBAaeT BBINOJHEHUE OO0A3aTENBHOrO JIA0OPAaTOPHOIO MPaKTUKyMa ¢
ucnojab3oBanueM odopyaoBanus «Touku Pocray. [Ipu BeinoaHeHnu 1a00paTOpHBIX pabOT MIKOJIBHUKU
0o0y4aroTcsi IUIAHUPOBAHUIO M OPTaHU3AlUM HKCIEPUMEHTAa, CHUCTEMaTH3allMl U MeToJaM oO0paboTKu
pEe3yNbTaTOB HM3MEPEHUN, CPABHEHUIO pE3Yy/IbTaTOB HW3MEPEHM, MOJYYEHHBIX MpPH OJMHAKOBBIX U
Pa3IMYHBIX YCIOBHSIX SKCIEpUMEHTa, M JAp. [Ipu MOAroToBKE K BBINOJIHEHUIO J1a0OpAaTOPHBIX padoT
ydalrecs caMOCTOSTebHO M3Y4aloT Pa3jMYHbIE BOMPOCHI, CBS3aHHBIE KaK C MPOBEACHUEM (PU3MYECKOTO
AKCIIEPUMEHTA, TaK U C €T0 COJICPIKaHUEM.

H3yuyenue pu3nkm B cTapuieil mKoJje HaA 02a30BOM YPOBHE HANIPABJICHO HA JOCTHIKEHHE
CJCeAYIOLIMX LeJIei:

® OCBOCHHE 3HaHMI 0 GyHIAMEHTAIbHBIX PU3NYECKUX 3aKOHAX M MPUHIUIIAX, JIEKAIIUX B OCHOBE
COBPEMEHHOU (H3NYeCKON KapTHHBI MUPA; HAauOO0JIee BaKHBIX OTKPHITUAX B 001aCTH (DPU3HUKH, OKA3aBIIUX
OIIPEEIISIONIEE BIUSHUE HA PA3BUTHE TEXHUKHU U TEXHOJIOTMH; METOAAX HAYYHOTO MO3HAHMS IIPUPOLBI;

® OBIIAJICHUE YMEHUSMHU MIPOBOIUTH HAOMIOICHNS, TUIAHUPOBATDH U BBITIOIHSITH SKCIIEPUMEHTHI,
BBIJIBUTaTh THIIOTE3bI U CTPOUTH MOJIENH, IPUMEHSATH TOJyYeHHbIE 3HaHUS N0 PU3UKe 111 O0BSICHEHHS
pa3zHo00pa3HBIX PU3NYECKUX SBICHUI M CBONCTB BEIIECTB; MPAKTHIECKOTO UCIOIBE30BAHUS (PU3NIECKUX
3HAHUM;

® pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH B IpoIiecce
MpUOOpeTeHNUsl 3HAHUN M YMEHHH 10 (DM3UKE C UCMOJIb30BAHUEM PA3INYHBIX HCTOYHHUKOB MH(OpMAIIH, B
TOM YHCJI€ CPEJICTB COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJIOTUH; (OPMUPOBAHNE YMEHUH OLIEHUBAThH
JOCTOBEPHOCTH €CTECTBEHHOHAYUYHOH MH(POpMAIHH;



® BOCIIUTAaHUE YOEKIEHHOCTH B BO3MOKHOCTH IMO3HAHMS 3aKOHOB MTPHUPO/IbI; UCTIOIH30BAHHS
TOCTIKEHUH (pr3KKu Ha O1aro pa3BUTHS YEIOBEUECKOM IIMBUIM3AIMN; HEOOXOUMOCTH COTPYAHUYIECTBA B
IIPOLIECCE COBMECTHOTO BBINOJIHEHUS 3a/1a4, YBAKUTEIBHOIO OTHOLLIEHUS K MHEHUIO OIIIIOHEHTA IPH
o0CyX/IeHIH MPOOJIEM eCTECTBEHHOHAYYHOTO COJICPKAHUS; TOTOBHOCTH K MOPAJIbHO-3THUECKON OLIEHKE
HCIIOJIb30BAHNS HAYYHBIX JIOCTUKEHUM, YyBCTBA OTBETCTBEHHOCTH 32 3AILUTY OKPYKAOLIEH Cpelbl;

HCIIOJIb30BAHNUE MPUOOPETEHHBIX 3HAHUN U YMEHUM JIJIs1 PEIICHUS] PAKTUYECKUX 3a/1a4 MTOBCETHEBHOM
KU3HU, 0OecrieueHns: 0e30MacHOCTH COOCTBEHHOM KU3HU. JIOCTIIKEHNE ATUX TIejIei oOecrieynBaeTCs
pelieHnueM CIeAyIoIuX 3a1a4:

® 3HAKOMCTBO OOYyYaIOIIMUXCSl ¢ METOJOM Hay4YHOT'O MIO3HAHUS U METOJaMH MCCIIEIOBAHUS OOBEKTOB U
SIBJICHUH TIPUPOIBIL;

¢ IproOpeTeHIE 00YJAIOIUMUCS 3HAHUN O MEXaHHUYECKUX, TETUIOBBIX, JJIGKTPOMArHUTHBIX H
KBaHTOBBIX SIBIICHUAX, (PU3MUECKUX BEIIMIMHAX, XaPAKTCPU3YIOITUX ITH SIBJICHHSI,

¢ opMUpOBaHHE YMEHUH HAOIIOAATH MPUPOTHBIC SIBJICHUS M BBITIOJIHATE OTIBITHI, JIJAOOpATOPHBIC
paboOTHI U HKCIIEPUMEHTAILHBIE UCCIICIOBAHUS C UCTIOIH30BAHUEM U3MEPHUTEIIBHBIX MPUOOPOB, IITUPOKO
MPUMEHSIEMBIX B MPAKTUICCKON KU3HU;

® OBJIAJICHHE 0OYYAIONUMUCS TAKUMHU OOIICHAYIHBIMU IMMOHSATHSIMH, KaK IPUPOJTHOE SIBJIICHNE,
SMITUPUYECKU YCTAHOBJIEHHBIN (PaKT, mpoOsiemMa, TUIoTe3a, TCOPETUYECKUM BBIBO/I, pe3yIbTaT
9KCIIEPUMEHTAIILHOM ITPOBEPKH;

® TIOHUMaHUE YIANTUMHUCS OTIUIHA HAYIHBIX JIAHHBIX OT HEMPOBEPCHHOW MH(POPMAITUH, [IEHHOCTH
HAYKH JUIS YJIOBJIETBOPESHHSI OBITOBBIX, IPOW3BOJICTBEHHBIX U KYJIBTYPHBIX MIOTPEOHOCTEH YeIIOBEKA.

Pe3yabTaThl 0ocBOeHHs Kypca pu3nku
JInyHOCTHBIE pe3y/bTaThl
VY oOyuatomierocst OyayT cOpMUPOBAHBI:
e I03HaBaTENIbHbIE HHTEPECHI, HHTEIJIEKTya IbHbIE U TBOPUYECKUE CIIOCOOHOCTH;
¢ yOSKJICHHOCTh B BOBMOKHOCTH TMO3HAHUS IPUPOJIBI, B HEOOXOUMOCTH Pa3yMHOT0 UCTIOIb30BaHUS
JOCTHKEHUM HayKH M TEXHOJIOTUH ISl AajJbHEHIEero pa3BUTHS YE€JI0BEUECKOTO O0IIEeCTBA, YyBaXKEHUE K
TBOPIIAM HAayKH M TEXHUKH, OTHOIIEHUE K (PU3HKE KaK dJIEMEHTY 00IIeueI0BeYeCKON KyIbTYypHI;
OO0yuaromuiicst MOJIYYUT BO3MOKHOCTD IS (JOPMUPOBAHUS:
® MOTHBALIMU 00Pa30BaTEIbHOM NESATENIHHOCTH Ha OCHOBE JINYHOCTHO OPUEHTUPOBAHHOTO MOJX0/1a;
® [ICHHOCTHBIX OTHOILIEHUI IPYT K IPYTy, YUUTEI0, aBTOPaM OTKPBITUI U U300peTeHui, pe3yabTaTamMm
00y4eHHs.
MertanpeaMeTHbie pe3yabTaTbl: B COOTBETCTBUU PI'OC OOQO BBIACISIOTCS TPU IPYHIIBI
YHHUBEpPCAJIbHBIX YUeOHBIX ACUCTBUIA: PETryIsATUBHbIE, I03HABATEIbHbIC, KOMMYHHUKATUBHBIE.
PeryasituBubie YY /|
OOyyaromuicss HayIuTCst
® AHANTM3UPOBATH CYIIECTBYIOIINE U TUIAHUPOBATh OYyyIIre 00pa3oBaTenbHbie 7 pe3yabTaThl;
® BBIJIBUTaTh BEPCUU pelIeHUs MPoOiIeMbl, GOPMYITUPOBATH TUIIOTE3bI, MPEABOCXHUIATH KOHEUHBIH
pe3ynbTarT;
® CTaBUTH LIEJIb JICATEIBHOCTH Ha OCHOBE OMPEIeIEHHOM MPOOIeMbl U CYIIECTBYIOIINX BO3MOXKHOCTEHH;
¢ hopMynUpOBaTH y4eOHBIE 33aU KaK [Iaru JOCTUKEHHsI TOCTABICHHON LIETH 1A TEIbHOCTH;
® OIpeeNsITh HEOOX0AUMBIE IeHCTBUE(s]) B COOTBETCTBUU C YUeOHOI U MMO3HABATENbHOM 3a7aueii U
COCTaBJIAThH AJITOPUTM MX BBINOJHEHU; OOyyaromuics NoIy4YuT BO3MOKHOCTb HAyYUThCS:
® 000CHOBBIBaTh U OCYIIECTBIIATH BbIOOp Hanbosee 3pPEeKTUBHBIX CIIOCOOOB pelIeH sl yYeOHBIX U
MO03HaBaTeIbHbIX 33/1a4;
® COCTaBJIATH IJIaH pellieHns npoOeMbl (BBIMOJIHEHHS TPOEKTa, IPOBEACHUS UCCIEeI0BaHNUA);
® [JIJAHUPOBATh M KOPPEKTHPOBATH CBOIO MHAWBUIYyabHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.
® COOTHOCUTH pealibHbIE U IUIAHUPYEMbIe pe3yabTaThl MHAUBHIyalbHON 00pa3oBaTeIbHOM
JIeATeIbHOCTH U JIeNaTh BHIBOJIBI,
ITo3naBaTtenbnblie YY /]
OOyyaromuiics HAy4YnTCS:
® BBIJICTATH OO MPU3HAK JBYX WM HECKOJIBKUX MPEIMETOB WU SBJICHUIN U OOBSICHATH X
CXOJCTBO;



® 00BEAMHATH MPEAMETHI U SIBIICHUS B ITPYIIIBI [0 ONPEACICHHBIM ITPU3HAKAM, CPaBHUBATb,
KIIaCCU(PUITUPOBATH U 00001aTh (PAKTHI U SIBICHUS;

® BBIJICTIATH SABJICHUE U3 OOIIETo psAga APYrux sSBJICHUN;

® 13JIaraTh MOJIYYECHHYIO HH(POPMAIINIO, HHTEPIIPETUPYS €€ B KOHTEKCTE pelIaeMoi 3a1a4H;

® O0BSACHATH SBJICHHSI, IPOIIECCHI, CBSI3U M OTHOILICHHSI, BBISIBIIIEMbBIC B XO/I€ IO3HABATEILHON H
MCCIIEI0BATENILCKOM NeSITeIbHOCTH (IPUBOIUTH OOBSICHEHHE C M3MEHEHHEM (DOPMBI IPEICTABICHHUS;
OOBSICHATH, NIETANU3UPYSI UK 0000111as1; 0OBSACHATD C 33JaHHON TOUKH 3PEHHS);

OO0yualomuiicsi MOJY4YUT BO3MOKHOCTH HAYYUTHCH

® BBISIBJISITH M Ha3bIBATh PHYUHBI COOBITHS, SIBJICHUS, B TOM YHCJIE BO3MOKHBIE / HanOO0JIee BEPOSITHIC
MIPUYMHBI, BO3MOKHBIE TIOCJIECTBUS 3aJaHHOM MMPUYMHBI, CAMOCTOSTEIBHO OCYIIECTBIISAS TPUINHHO -
CIICICTBCHHEIN aHAIU3;

® ONIPEIETATH JIOTHUECKUE CBSI3M MEXK/Ty TPEIMETaMU W/HITH SIBICHUSMH, 0003HAYaTh JaHHBIC
JIOTUYECKHUE CBSI3M C IOMOIIBIO 3HAKOB B CXEME;

® CTPOUTH MOJIEJIb/CXEMY Ha OCHOBE YCIIOBHUH 3a/1a4Ml U/WJIH CTI0C00a €€ peleHus;

® CTPOUTH CXEMY, AITOPUTM JICHCTBUS, UCIIPABIISATh WM BOCCTAHABINBATH HEM3BECTHBIN paHee
ITOPUTM Ha OCHOBE MMEIOIIETOCS 3HAHUS 00 00BEKTe, K KOTOPOMY IPUMEHSIETCS alITOPHUTM;

® COOTHOCHUTH ITOJTyYCHHBIE PE3YIbTATHI IOMCKA CO CBOCH JESITETHHOCTBIO.

KommyHukatuBubie YY /|

OOyyaromuiics HayuYuTCs:

® OTIPEICTISITh BOBMOKHBIC POJIM B COBMECTHOM JIESITETHHOCTH; ® UTPATh OTPEICICHHYIO POJIb B
COBMECTHOM JIeSITeIbHOCTH,

STIPUHUMATH TIO3UIINIO COOECEAHNKA, TIOHUMAsI TIO3UIIHIO IPYTOTO, Pa3indyaTh B €T0 PEUd: MHCHHUE
(TOUKy 3peHus), 10Ka3aTeabCTBO (apryMeHTh), GaKThl; TUIOTE3bI, AKCHOMBI, TEOPUU;

® OTIPEICTISITh CBOM JICHCTBHS U ICHCTBHS MapTHEPA, KOTOPBIE CIIOCOOCTBOBAIIN WITH TPETISITCTBOBAIIN
MPOIYKTHBHOW KOMMYHHKAIIUH;

® CTPOUTH NNO3UTHBHBIE OTHOILEHUS B ITpoliecce y4eOHOM U MO3HABATENbHOM 8 1EATEIbHOCTH;

® KOPPEKTHO U apryMEHTUPOBAHHO OTCTaUBATh CBOIO TOUKY 3PEHHMS, B AUCKYCCUU YMETh BBIABUIaTh
KOHTpapryMeHTBhI, iepedpasupoBaTh CBOIO MBICIIb (BJIaJICHUE MEXaHU3MOM SKBHUBAJICHTHBIX 3aMEH);

® KPUTHUYECKU OTHOCUTHCS K COOCTBEHHOMY MHEHUIO, C JOCTOMHCTBOM NPU3HABaTh OIIMO0YHOCTh
CBOEro MHEHHMS (€CITM OHO TaKOBO) U KOPPEKTUPOBATH

Oo0yyaromuiicsi NOJY4YUT BO3MOKHOCTb HAYYUTHCS

e MpejuiaraTh albTEPHATUBHOE PEIIeHNE B KOH(MIUKTHONW CUTYaINH;

® BBIJICIISITH OOIIYIO TOUKY 3pE€HUS B JUCKYCCUU; — JOTOBAPUBATHCA O MPABUIIAX U BOMIPOCAX IS
00CYXXJIeHHsI B COOTBETCTBHH C MOCTABICHHOW Nepe] PYIIoii 3a1a4eil; — OpraHu30BbIBaTh yuyeOHOE
B3aUMO/ICHCTBUE B IpyIIe (OMpenessiTh 00I1ue eld, pacpelessiTh POJi, TOr0OBapUBATHCS IPYT C APYTOM
UT. 1.);

® JICTIOJIH30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH (BKIIIOYasi BBIOOP a/IeKBaTHBIX 3a/1a4e
MHCTPYMEHTAJIBHBIX IPOrPaMMHO-AMIAPaTHBIX CPEJICTB U CEPBUCOB) ISl PELICHHS MHPOPMAIIMOHHBIX U
KOMMYHHKAITMOHHBIX Y4eOHBIX 3a/1a4, B TOM YHCJIe: BBIYUCIICHUE, HAIUCAHUE TTHCEM, COUNHEHUH,
JOKIJIaJI0B, pedepaToB, CO3IaHUE MPE3CHTAUN U JIp.;

® JICIIOJIH30BaTh UH(POPMAIIHIO C YUETOM 3TUYECKUX U MPABOBBIX HOPM;

e co3/1aBaTh HHGOPMAITMOHHBIE PECYpPChl PA3HOTO TUTIA U JUTSl Pa3HBIX ayIUTOPUH, COONI0IaTh
MH(OPMALMOHHYIO TUTUEHY U TTpaBHia HGOPMAIMOHHOM 06€30MacHOCTH.

TPEBOBAHUSA K YPOBHIO ITIOJAI'OTOBKH BbBIITYCKHUKOB

BbInyCKHHK HAYYUTCS:

® COOJTIOIaTh TIpaBUIIa OE30MACHOCTH U OXPaHbI TPyJa MpH paboTe ¢ yueOHBIM U J1a00paTOPHBIM
obopynoBaHueM;

® [IOHMMATh CMBIC]T OCHOBHBIX (PU3UYECKUX TEPMUHOB: (pU3HUecKOe Teo, GPU3NIECKOE SIBIICHHE,
(bu3nveckas BEIUYNHA, CTUHUIIBI H3MECPCHHUS;

® pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TP MOMOIIH (PU3UIECKUX METOJIOB;
AHAJTM3UPOBATH OT/ICJIbHBIC TAIIBI TPOBEICHUS UCCIICOBAHNN U HHTEPIPETHUPOBATH PE3YJIbTAThI
HAOJIIO/ICHU U OTIBITOB;



® CTaBHUThH OMBITHI [0 HCCIEAOBAHUIO (PH3UUECKUX SIBICHHUIA WU PU3NIECKUX CBOUCTB Tel 03
WCIOJIb30BAHUS MIPSAMBIX H3MEPEHUI; TIPH 3TOM (HOPMYIMPOBATh MPOOIeMy/3a1aqy y4eOHOTO
IKCIIEPUMEHTA; COOMPATh YCTAHOBKY U3 MPEITI0KEHHOTO 000PYAOBAHHUS; IPOBOIUTH OMBIT U
(hopMyITHUPOBATH BHIBOJIBI.

[Mpumedanue. [Ipu npoBeacHUH HCCIEIOBAHUS PU3HUECKUX SBICHUN U3MEPUTEIILHBIC IPHOOPHI
WCIOJIL3YIOTCS JIMIIb KaK TATYUKH U3MEPEHUS (PU3NUYECKUX BETUYHH. 3aMCH MTOKA3aHUN TIPSIMBIX
M3MEpEHUH B 3TOM cllydae He TpeOyeTcs.

® TIOHUMATh POJIb SKCIICPUMEHTA B MOJyYCHUH HAYIHOW WH(OPMAIIUY;

® TIPOBOJIUTH NIPSIMBIE U3MEPECHUS (PU3UICCKHUX BEIMUMH: BPEMs, paCCTOSIHUE, Macca Tena, 00beM, Chila,
TeMIieparypa, atMmoc(hepHoe JaBiIcHHE, BIAKHOCTh BO3/IyXa, HAMPSHKEHUE, CHJIa TOKA; TIPU STOM BBIOUPATh
ONITHUMAJIBHBIN CIIOCOO M3MEPEHUS U MCIIOJIH30BATh MMPOCTEHIIIE METO/IbI OIIEHKH TIOTPEITHOCTEH
U3MEPEHUN.

® IPOBOJIUTH UCCIICIOBAHUE 3aBUCHMOCTEH (PH3NICCKUX BEJIMUUH C MCIIOIH30BAHUEM MPSMBIX
M3MEpPEHUH: TIPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yIbTAThl MOJYYEHHOHN 3aBUCUMOCTH
(U3HYECKUX BEJIMYHMH B BUJIC TAOIUI] ¥ TPa(HUKOB, JeTIaTh BBIBOJIBI ITO PE3yJbTaTaM HCCIICIOBAHHS,

® IPOBOJIUTH KOCBEHHBIC U3MEPCHHSI (PH3NUCCKUX BEJIMYUH: TIPU BHIMIOTHCHHH U3MEPEHHUI COOMPATh
IKCMIEPUMEHTAIBHYIO YCTAHOBKY, CIICYs MPEII0KEHHOW HHCTPYKIIUN, BEIYUCIISTH 3HAUCHNE BEIMIUHBI U
aHAJIM3UPOBATH MOJTYICHHBIC PE3YJIBTATHI C YIETOM 33JaHHON TOYHOCTH H3MEPCHU;

® AHAJTM3UPOBATH CUTYAIIUU MTPAKTHKO-OPHUEHTUPOBAHHOTO XapaKTepa, y3HABATh B HUX MPOSBIICHHE
M3YYCHHBIX (DU3MUCCKUX SBJICHUH MM 3aKOHOMEPHOCTEH M MPUMEHSTh HMEIOIINECS 3HAHUS JIJIS UX
00BACHEHMS,

® [IOHUMATh MPUHITUIIBI JCHCTBYS MAITUH, PUOOPOB U TEXHUIECKUX YCTPOUCTB, YCIOBHS UX
0€30I1aCHOTO UCIOJIB30BaHUS B MOBCEIHEBHOM KU3HU,

® JICIIOJIH30BaTh IPH BBIMIOJIHEHNN YICOHBIX 33]1a4 HAYYHO -TIOMYJIAPHYIO JIUTEPATYPy O (PHU3HUSCKUX
SIBJICHUSIX, CIIPABOYHBIC MaTePHAIIbI, pecypchl IHTepHET.

BuvinyckHuk nosiyuum 603M0MCHOCHMb HAYUUMBCA

® 0CO3HaBaTh IIEHHOCTh HAYYHBIX UCCIEIOBAHUMN, POJIh (PU3UKU B PACHIMPECHUH MPEACTaBICHUN 00
OKPYXKAIOIIeM MHPE U €€ BKJIAJl B YAYUIIICHUE KaueCTBa )KU3HU;

® JICTI0JIB30BATh IPUEMBI OCTPOCHUS (PU3UUECKUX MOJIeIIeH, TONCKa U (POPMYITHUPOBKHU JOKA3ATEIbCTB
BBIJIBUHYTBIX THIIOTE3 U TEOPETUUCCKUX BHIBOJIOB HA OCHOBE AIMITUPHUYECKH YCTAHOBJIECHHBIX (DAKTOB;

® CPaBHUBATh TOYHOCTh U3MEPECHUS (PU3MUECCKUX BEIIMUMH IO BEJTMYMHE UX OTHOCUTEITLHOM
MOTPEITHOCTH TPU MPOBEACHUH MPSIMBIX U3MEPEHUI;

® CaMOCTOSITEJILHO TTPOBOIUTH KOCBEHHBIC U3MEPECHHUSI M HCCIICIOBAHUS (PU3NICCKUX BEITMYHH C
HCIIOJIb30BAHUEM PA3JIMYHBIX CITIOCOO0B M3MEPEHHS PU3MUECKUX BEJIMYNH, BEIOMPATH CPEACTBA U3MEPEHUS
C y4€TOM HEO0OXOIUMOM TOYHOCTH U3MEPEHUI, 000CHOBBIBATH BHIOOD CITOCO0A M3MEPEHHMSI, aJIEKBATHOTO
MMOCTaBJICHHOU 3aj1a4e, MPOBOJUTH OIEHKY JOCTOBEPHOCTH TOJYUYEHHBIX PE3YIbTaTOB;

® BOCIIpUHUMATh HHMOPMAIHIO (PU3NIECKOTO COACPKAHUS B HAYIHO-TIOMYJIIPHON JIUTEPATYPE U
CpeacTBax MaccoBOM MH(OpMAaLIMK, KPUTUUECKU OLIEHUBATH MOJTYYECHHYIO HH(POpMAIIHIO, aHATTU3UPYS e
coJiepKaHue U JaHHbIC 00 UCTOYHUKE HH(OpMAIUK;

® c03/1aBaTh COOCTBEHHBIEC MMCEMEHHBIE U YCTHBIE COOOIICHHS 0 (U3NYECKUX SBICHUSX Ha OCHOBE
HECKOJIbKUX UCTOYHUKOB MH(GOpPMAIUH, COMIPOBOXKIATh BRICTYIJICHUE MPE3CHTAIIUEH, YUUThIBAs
O0COOCHHOCTH ayIUTOPUU CBEPCTHHUKOB.

Mexanuueckne siBJeHUs

BbINyCKHUK HAYYHUTCH:

®pAaCIiO3HABATh MEXaHUYECKHE SIBICHUS U OOBSICHATH HA OCHOBE MMEIOIIUXCS 3HAHUN OCHOBHbBIE
CBOMCTBA WJIM YCIIOBUS MPOTEKAHUS 3TUX SBJICHUN: pAaBHOMEPHOE U HEPABHOMEPHOE JIBUKEHHUE,
PaBHOMEPHOE U PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE JBUKEHUE, OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBUKEHHSI, CBOOOTHOE TIaJICHHE TEJ, PABHOMEPHOE JIBIKEHUE TI0 OKPYXKHOCTH, UHEPIIUs, B3aUMOICUCTBHE
TEJ, pEaKTUBHOE JBMKEHHE, TIepeada AaBJIeHUs TBEPIBIMH TeIaMHU, KUAKOCTIMHU U Ta3amMu, aTMochepHoe
JIABJICHUE, TIJIABAHUE TEJ, PABHOBECHUE TBEPABIX TEJ, UMEIOIINX 3aKPEIUIEHHYIO OCh BpallleHUs,
KoJiebaTenbHOE ABIKEHUE, Pe30HAHC, BOJTHOBOE JBIKEHHUE (3BYK);

®OMMUCHIBATh H3yUCHHBIE CBOMCTBA T€T U MEXaHUYECKUE SBJICHHS, UCTIONB3Ys (PU3NUECKUE BEITUYNHBI:
MyTh, IEpeMeIIeHNE, CKOPOCTh, YCKOPEHUE, IEpHUO1 00palIeHus, Macca Teja, MIIOTHOCTh BEIeCTBa, cuia
(cuna TsbKkecTH, cuila YOpyrocTH, CHla TPEHUS ), 1aBJIEHUE, UMITYJIbC TeJla, KHHETUYEeCKask SHEPTHs,
MOTEHIMANbHAs SHEPI s, MeXaHnueckast paboTa, Mexanuueckasi MmorHoctb, KIT/I nmpu coBepuieHnn



paboTHI C UCHOIB30BAHUEM MIPOCTOTO MEXAaHU3Ma, CHJIAa TPEHHS, aMIUTUTY/1a, IIEPHO]] U 4acTOTa
KoJie0aHMH, JUTMHA BOJHBI M CKOPOCTD €€ paclpoCTpaHEHHs; IPH OTIMCAHUH MTPABUIBHO TPAKTOBATh
(U3NYECKUN CMBICI UCTIONIB3YEMbIX BETMYUH, UX 0003HAUCHUS U €AMHUIIBI H3MEPEHHS, HAXOIUTh
(bopMyIbl, CBSI3BIBAIONINE JAHHYIO (PU3NYECKYIO BETMYUHY C JPYTUMH BETMUUHAMHE, BEIYUCISATH 3HAYCHHE
(U3HUECKON BEITMYUHBL;

® AHAIM3MPOBATH CBOWCTBA TEJ, MEXaHHMUECKHUE SBJICHUS U IPOIIECCHI, UCTIONB3Ys (PU3HUECKUE 3aKOHBI:
3aKOH COXPaHEHMsI SHEPIUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHLIUII CYNIEPIIO3ULIMU CUIT (HAX0XKIEHUE
paBHoaelcTBytomen cuibl), I, 1T u 111 3akons! HeroTOHA, 3aKOH coXpaHeHus uMIysbca, 3aKoH ['yka, 3aKoH
[Tackansi, 3aK0H ApXUMe/a; IPU 3TOM Pa3IN4aTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA M €T0
MaTeMaTHYECKOE BbIPAKEHUE;

e pa3nMyaTh OCHOBHBIE MPU3HAKU M3YUYEHHBIX (PU3MUECKIX MOJEICH: MaTepruanbHas TOUKa,
MHEpLUaJIbHas CUCTEMA OTCYETA,

epelIaTh 337a4u, UCTONb3Yys (PU3HUECKHUE 3aKOHBI (3aKOH COXPaHEHMsI SHEPT U, 3aKOH BCEMUPHOTO
TArOTEHUs, NpUHIUN cynepno3unuu cui, I, IT u I1I 3akonsr HetoTOHA, 3aKOH COXpaHEHUs HMITYJIbCA, 3aKOH
I'yka, 3akoH [lackans, 3akoH Apxumesna) u GopmyIbl, CBSI3bIBAIOIINE PU3NUYECKUE BETUYUHBI (ITYTh,
CKOPOCTb, YCKOPEHHUE, Macca Tella, INIOTHOCTh BEIIECTBA, CUJIA, IaBJICHUE, UMITYJIbC T€J1a, KHHETHYECKAast
SHEprus, NOTEeHIMAIbHAs SHEPIUsl, MEXaHU4YecKasi paboTa, MexaHuueckas MoiHocTs, KIIJ[ mpoctoro
MEXaHH3Ma, CUJIa TPEHUS CKOJIbKEHUSI, KO3 (UIIMEHT TPEeHUs, aMILTUTY/a, IEPUOJT U YacTOTa KoJieOaHui,
JUIMHA BOJIHBI M CKOPOCTh €€ pacIpOCTPaHEHUs1): Ha OCHOBE aHAJIM3a YCIOBUS 33aJjaul 3allUChIBaTh KPaTKOE
yCIIOBHUE, BBLIEISTh (PU3NUYECKHE BETUUMHBI, 3aKOHBI M POPMYIIbI, HEOOXOAUMBIE JIJISl €€ PelIeHNUs,
MIPOBOJUTH PACUEThl U OLIEHUBATh PEAIbHOCTH MOJYyY€HHOTO 3HAaYeHUsI PU3NUECKOM BETUUNHBI.

Boinycknuk nonyuum 603M03#CHOCHIb HAYHUMbCA .

®1ICTI0JIb30BaTh 3HAHUS O MEXaHUYECKUX SIBJIEHUSAX B MIOBCEJHEBHOM MKU3HU JJIs1 0OecrieueHus
0€30MacHOCTH NP 00paleHNH ¢ TPUOOpaMu U TEXHUUECKUMHU YCTPOICTBaMHU, ISl COXpaHEHHMSI 30POBbS
1 COOJTIOIEHNSI HOPM SKOJIOTMYECKOTO TIOBE/IEHUS B OKPY’KaIOIEel cpefie; MPUBOIUTH IPUMEPHI
IIPAKTUYECKOT0 MCIIOJIb30BaHMs (PU3MUECKUX 3HAHUH O MEXaHUYECKUX ABICHUSX U (PU3MUECKHUX 3aKOHAX;
IIPUMEPHI UCII0JIb30BaHMsI BO30OHOBIISIEMBIX HCTOYHUKOB SHEPTUH; SKOJIOTUYECKUX MTOCIEACTBUI
UCCIIEIOBAaHUS KOCMUYECKOTO IIPOCTPAHCTB;

® pa3iaMyaTh IPAHULIBI IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB, IOHUMAaTh BCEOOINI XapakTep
(GyHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUH, 3aKOH COXPaHEHUs UMITyJIbCa,
3aKOH BCEMHUPHOT'O TATOTEHHSI) U OTPaHMUYEHHOCTb UCIIOIb30BaHMs YAaCTHBIX 3aKOHOB (3akoH 'yka,
Apxumena u np.);

® HaXOJUTh aIEKBATHYIO MIPEUI0KEHHON 3ajaue (PU3HUECKYI0 MOJIeNb, pa3pelaTh NpodiieMy Kak Ha
OCHOBE UMEIOLIMXCS 3HAaHUU 110 MEXaHUKE C UCII0JIb30BAHUEM MAaTEMaTHUYECKOTO anrapara, Tak U IpH
IIOMOIIY METOJOB OLICHKH.

TenoBble ABICHUA

BbINyCKHUK HAYYUTCSH:

® pacro3HaBaTh TEIUIOBBIE SIBJICHUS U OOBICHATH HAa 0a3e UMEIOIIMXCS 3HAHUN OCHOBHBIE CBOWCTBA WM
yCJIOBHS MPOTEKaHUs ATUX ABIEHUM: T dy3usi, u3MeHeHre 0ObeMa Tell IPpU HarpeBaHUU (OXJIAXKICHUH),
00JbIIas CKUMAEMOCTD Ta30B, Majasl CAKMMAEMOCTh KUIAKOCTEH M TBEp/bIX TEJI; TEIJIOBOE paBHOBECHE,
UCIIapeHHe, KOHACH CAlus, IUIaBICHUE, KpUCTAIIIN3aLUs, KUIIEHUE, BIQ)KHOCTh BO3/1yXa, pa3/InyHbIe
crnocoObl Terionepeauu (TerIoNpoBOAHOCTb, KOHBEKIIMS, U3TyUEHHE), arperaTHble COCTOSIHUS BEILECTBa,
IIOTJIOLEHUE HEPTUU IIPU UCIIAPEHUH KMIKOCTHU U BBIICIICHUE €€ IIPU KOHIECH AU 11apa, 3aBUCUMOCTD
TEMIIEPATypbl KUIIEHUS OT JAABJICHUS;

®OIUCHIBATh U3yUYE€HHbIE CBOWCTBA TEJ U TETJIOBbIE SBJICHHS, UCTIONIb3Ys (PU3HMUECKUE BETUUNHBI:
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSA DHEPIHs, TEMIIEPATYPA, yIEIIbHAs TEIUIOEMKOCTD BEIIECTBA, YAEIbHAsA
TEIUIOTa IUIaBJICHUS, YAeIbHAs TEIIOTa MapooOpa3oBaHus, yAeabHas TEIIOTa CrOPaHus TOIINBA,
KO3 QUIIMEHT MOJIE3HOTO JeWCTBUS TEIIOBOTO JBUTATelIsl; IPU ONMUCAHUN MPABUIIBHO TPAKTOBATh
(bu3n4ecKnil CMBICI UCTIONIb3YEMbIX BEIMYHMH, UX 0003HAYCHUSI U €IMHUILIBI U3MEPEHUS, HaX0IUTh
(bopMyIbl, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYUHY C JPYTUMH BeTMUMHAMHU, BEIYUCIIATH 3HAYCHHE
($U3N4IEeCKO BETUYNHBI;

® aHAJIM3MPOBATh CBOMCTBA TEJI, TEIJIOBBIE SIBJICHUS U IIPOLIECCHI, UCIOJIb3Ysl OCHOBHBIE TIOJIOKEHUS
aTOMHO-MOJIEKYJISIPHOTO YYEHHUS O CTPOECHUU BEIIECTBA U 3aKOH COXPAHEHUS YHEPIHH;

® pa3jaMyaTh OCHOBHBIE MPU3HAKU M3YUEHHBIX (PU3MUECKUX MOJIENel CTpOeHHs ra30B, )KUIKOCTEN U
TBEPABIX TEI;

® NIPUBOIUTDH MTPUMEPHI MPAKTHYECKOTO UCTIOIb30BaHMs (PU3HMUECKUX 3HAHUH O TEIUIOBBIX SBIICHUSAX;



epeIIaTh 3a7a4M, UCTIOIb3Ys 3aKOH COXPAHEHUS SHEPTHH B TEIUIOBBIX Mpolieccax U GOPMYIIBL,
CBSI3bIBAIOIINE (PU3MUECKUE BETUYMHBI (KOJIMUYECTBO TEIUIOTHI, TEMIIEPATypa, yAeIbHast TEIJI0EMKOCTh
BEIIIECTBA, y/eNIbHAs TeIJIOTa TUIABJICHNUS, YIeIbHAs TeIUI0Ta TapooOpa3oBaHus, yIeIbHas TEeII0Ta
CTOpPaHUs TOILTUBA, KOA(PPHUIMEHT MOJIE3HOTO JeHCTBUS TEIJIOBOTO IBUTATEIN): HA OCHOBE aHAIIN3a
YCJIOBHSA 33[]auy 3aIIMChIBAaTh KPAaTKOE YCIOBUE, BBIIENATH (PM3NUECKUE BEIIMYUHBI, 3aKOHBI U (POPMYIIBI,
HEOO0XOAUMBIE JJIS €€ PELICHHS, IIPOBOIUTH PACUYETHI U OLIEHUBATH PEATBHOCTD MOIYYEHHOTO 3HAYCHUS
(bu3HUYECKON BEIINYNHBI.

Boinycknuk nonyuum 603M03#CHOCHIb HAYUUMbCA .

® 1ICII0JIb30BaTh 3HAHUS O TEIUIOBBIX SIBJICHUSAX B IIOBCEIHEBHOM KU3HU AJis oOecniedeHus 11
0€301MacHOCTH ITpH 00pAIeHNH C TPHOOPAMH U TEXHUYECKHMHU YCTPOHUCTBAMH, JJIsl COXPAHEHUS 370POBbS
U COOJIOZICHUST HOPM SKOJIOTUYECKOTO IMOBEICHUS B OKPYKAIOIICH Cpe/ie; MPUBOIUTH TPUMEPHI
9KOJIOTMYECKUX MOCIIEACTBUN pabOThI ABUraTesIeld BHYTPEHHETO CTOPAHUS, TEIIOBBIX U
TUJPOIIICKTPOCTAHIU;

® paznuyarh rPAHULIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh BCEOOIIMM XapakTep
(GyH1aMeHTaJIbHBIX (PU3MUECKHUX 3aKOHOB (3aKOH COXPAHEHMsI SHEPTUHU B TEIIOBBIX MpOIIEccax) U
OTPaHMYEHHOCTb UCIOJIb30BAaHUS YaCTHBIX 3aKOHOB;

® HaXOJUTh aJEKBAaTHYIO MPEAJI0KEHHOM 3a1aue PU3NYECKYI0 MOJIENb, pa3peniaTh NpoOieMy Kak Ha
OCHOBE UMEIOUINXCS 3HaHUH O TEIUIOBBIX SIBJICHUSX C UCIIOJIb30BaHUEM MAaTEMaTHUECKOIO anmnapara, Tak u
IIPH MIOMOIIU METOJIOB OLICHKH.

JJIeKTprYecKre U MATHUTHbBIE SIBJICHUS

BbInNyCKHUK HAYYHUTCSH:

®pacIi03HaBATh AJIEKTPOMArHUTHBIE SIBJICHUS U OOBSACHATH HA OCHOBE UMEIOIINXCS 3HAHUI OCHOBHbIE
CBOMCTBA WJIM YCIIOBUS MPOTEKAHUS ITUX SBJICHUIL: 3J€KTpU3aIlHs Tell, B3aUMOJICHCTBUE 3apsI/IOB,
AIIEKTPUYECKHM TOK U ero JAelcTBUA (TeII0BOe, XUMUYECKOE, MAarHUTHOE), B3aUMO/ICHICTBIE MAarHUTOB,
AIIEKTPOMArHUTHAsl UHAYKIUS, AeHCTBHE MarHUTHOTO TOJIsl HA IPOBOJAHUK C TOKOM U Ha JIBHKYILIYIOCS
3apsDKEHHYIO YaCTHILY, IeHCTBHE AIIEKTPUUYECKOTO TOJIS Ha 3apsyKEHHYIO YaCTHUILY, DJIEKTPOMarHUTHbIE
BOJIHBI, IPSAMOJIMHEHHOE PACIIPOCTPAHEHHUE CBETA, OTPAXKEHUE U NTPEJIOMIICHUE CBETA, IUCIIEPCHUs CBETA.

® COCTABIIATh CXEMBbI 2JIEKTPUUECKUX LETEH ¢ MOCIeA0BaTEIbHBIM U NTapaJuIEIbHBIM COEIMHEHNEM
3JIEMEHTOB, pa3inyas yCIOBHbIE 0003HAYEHUS 2JIEMEHTOB NEKTPUUECKUX Iienel (MCTOUYHHUK TOKa, KITH0Y,
PE3UCTOP, PEOCTAT, JAMIIOUKA, aMIIEPMETP, BOJBTMETD).

® 1CII0JIb30BAaTh ONTUYECKUE CXEMBI AJIs IOCTPOCHUS N300paXKeHUH B INIOCKOM 3epKaje U
cobuparomei JTuH3e.

® OIIMCHIBATh N3y4EHHbIE CBOMCTBA TEJI U 3JIEKTPOMArHUTHBIE SBJICHUS, UCIIOJIb3Ys (PU3NUECKUE
BEJIMUYUHBL: SJIEKTPUYECKUH 3apsi]l, CUjla TOKA, HJIEKTPUYECKOE HANPSKEHHUE, IIEKTPUYECKOe
COIIPOTHUBJIEHUE, YIEIbHOE CONPOTUBIIEHUE BELECTBA, pab0Ta ANEKTPUUECKOTO MOJIs, MOIIIHOCTh TOKA,
(OKyCHOE PAcCTOSHUE U ONTUYECKAs! CUJIA JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, IJIMHA BOJIHBI U
4acTOTa CBETA; IPU ONHUCAHUU BEPHO TPAKTOBATh (PU3MUECKHI CMBICT UCIOJIb3YEMBIX BEJIMUMH, UX
0003HAYEHMSI U €IMHULIBI U3MEPEHHUS; HAXOIUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3HUECKYIO
BEJIMYHUHY C JPYrUMH BEITUUYNHAMM.

® aHAJIM3MPOBATH CBOMCTBA TEJ, HJIEKTPOMArHUTHbIE SBJICHUS U MPOLIECCHI, UCIIOJIb3Ys (PU3NYECKHe
3aKOHBI: 3aKOH COXPaHEHUS AIEKTPUUECKOIO 3apsaaa, 3akoH OMa Juis ydacTka 1enu, 3akod Jpxoynsa-Jlenna,
3aKOH MPSAMOJUHEHHOTO PACIpOCTPAHEHUs CBETA, 3aKOH OTPA’KEHUS CBETA, 3aKOH MPEJIOMIICHUS CBETa,
IIPU 3TOM pa3InyaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BBIPAKECHHE.

® NIPUBOIUTH MIPUMEPHI MPAKTUUECKOTO UCHOIb30BaHUS (PU3NUECKUX 3HAHUH O 3JIEKTPOMArHUTHBIX
SIBJICHUSX

epeIIaTh 3a7a4M, UCIOIb3Ys pU3nUecKre 3aKOHbI (3akoH OMa Ui y4acTKa 1N, 3aKOH
JbxoynsalleHna, 3aK0H MPSMOJIMHENHOTO PaclIpOCTPAHEHUS CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH
NpeJoMIICHHUs CBeTa) U (popMyIIbl, CBSA3bIBarONINE (PU3MUECKHe BETMUMHBI (CUJIa TOKA, AJIEKTPUYECKOoe
HanpsHKeHHe, 2JIEKTPUUECKOe COTPOTUBIICHUE, YEIbHOE CONPOTUBIICHUE BEIIECTBa, paboTa
AJIEKTPUYECKOTO OIS, MOIITHOCTh TOKA, (POKYCHOE PacCTOSIHUE M ONTUYECKast CUJIa JIMH3bI, CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI M YaCTOTA CBETA, (POPMYIIbI pacueTa JIEeKTPHUECKOTO
COINPOTHBIIEHUS IIPUIIOCIIEOBATEILHOMHU NAPAJUIEILHOM COEAMHEHNH IIPOBOIHUKOB): HA OCHOBE aHAIM3a
YCJIOBHS 3aJ]auyl 3alIMChIBaTh KPAaTKOE YCIOBUE, BBIIENATH (PU3NUECKUE BEIIMYMHBI, 3aKOHBI U (POPMYJIBL,
HEOO0XOAUMBIE JJIS €€ pelleH s, IPOBOJUTh PACUEThI U OLIEHUBATh PEAIbHOCTD MOJYYEHHOTO 3HAUCHHS
($u3n4ecKoil BETUYNHBI.

Boinycknuk nonyuum 603M0MHCHOCHIb HAYUUMbCA .



® JCIIOJIb30BAaTh 3HAHUSA 06 SJICKTPOMATrHUTHBIX ABJICHUAX B HOBCCIIHCBHOP'I KU3HHU 1A O6€CH€‘-I€HI/IH
0€30MMacCHOCTH MPHU 0OpaIeHHH ¢ TPUOOPAMU U TEXHUYECKUMH YCTPONCTBAMHU, JUIsI COXPAHESHHSI 37I0POBbS
Y COOJFOICHUST HOPM SKOJIOTHUECKOTO MOBEICHUS B OKPYXKAIOIIEH cpesie; MPUBOAUTH IPUMEPHI BIUSIHUS
OJICKTPOMAIrHUTHBIX PI3JIyLICHPII>'I Ha JXUBBIC OPIraHU3MBI;

® pa3iIMyaTh IPAHUIB] IPUMEHUMOCTH (PU3HUUECKUX 3aKOHOB, TOHUMATh BCEOOIINI XapaKTep
(yHIaMEHTAJIBHBIX 3aKOHOB (3aKOH COXpPaHEHUS JIEKTPHUUECKOTO 3aps/ia) U OTPAaHUYECHHOCTh
WCIIOJIb30BAHUSI YaCTHBIX 3aKOHOB (3akoH OMa 1S yyacTka 1enu, 3akoH Jxoymnsa-Jlenua u ap.);

® MCIIOJIb30BaTh NPHUEMbI ITIOCTPOCHUA (1)I/I3I/I‘~I€CKI/IX MOI[GJICI;'I, IIOHCKa U (bOpMy.]II/IpOBKI/I J0Ka3aTcJIbCTB
BBIIBUHYTBIX T'MIIOTE3 U TCOPETUYCCKUX BBIBOJAOB HAa OCHOBC OMIIMPUYCCKH YCTAHOBJICHHBIX q)aKTOB;

® HaXOWTh A/ICKBATHYIO MPEUIOKEHHON 3a1aue (PU3HMUECKYI0 MOJIENb, Pa3pemiaTh mpodieMy Kak Ha
OCHOBEC UMCHOIINXCSA 3HAHUH 00 OJICKTPOMArHUTHBIX ABJICHUAX C UCIIOJIb30BAHUEM MATCMATHYCCKOI'O
arrapara, Tak 1 Ipyu noMoumu METOJA0B OLICHKH.

Coneprxanue y4eOHOro npeamera
10 kaacc

Du3uKa ¥ MeTOAbI HAYYHOI'0 MO3HAHUSA

®u3nka Kak Hayka. HayuHbple METO/IBI IO3HAHUS OKPYXKAIOLIEr0 MUPA U UX OTIUYMS OT APYTHX
METOJIOB NO3HaHUsA. PoJib dKCIEpUMEHTa U TEOPUH B IIPOLIECCE TO3HAHUS PUPOAbl. MozennpoBaHue
¢buznueckux sBieHui u npouecco®. Hayunsle runoressl. @usndeckue 3akoHbl. OU3MUECKUE TEOPUU.
['panu1pl MPUMEHUMOCTH (U3UYECKUX 3aKOHOB U Teopuid. [IpuHITun cootBeTcTBHsA. OCHOBHBIC 3JIEMEHTHI
¢buznyecKoil KapTUHBI MUpA.

Mexanuka

Kunemaruka. Mexannueckoe — JBWXkeHHe. MarepuanbHas  Touka.  OTHOCHUTEIBHOCTH
MeXaHu4eckoro napmwxkeHus. Cucrema otcuera. Koopaunatel. Bektop mnepememienus. CKOpOCTb.
VYckopenue. IlpsmonuHeliHOE IBWIKEHHE C TIOCTOSHHBIM YyckopeHueM. (CBOOOmHOE TajgeHue Tell.
JIBro>keHue Tesna 1no oKpy>KHOCTU. LIeHTpoCTpeMUTENBHOE YCKOPEHHUE.

Kunematuka tBepmoro tena. [loctynarenpHoe IBHMKEeHHE. BpamiarenpHoe ABUKEHUE TBEPAOTO
Tena. YTiaoBas v JIMHEHHAs CKOPOCTH BpaIllCHUS.

JAunamuka. OcHOBHOe yTBepxkaeHUEe MexaHUkW. llepBeiii 3akoH HproroHa. MHepuuanbHbIe
cuctembl otcyeta. Cuna. CBs3b MEXIy CuiIod u yckopeHueMm. Bropol 3akoH Herorona. Macca. Tperuit
3akoH Herotona. [TpuHiun oTHocuTensHOCTH [ anues.

Cuiiel B ipupoje.Cuna TAroTeHus. 3aKOH BCEMUPHOTO TAroTeHus. [lepBas kocMuueckast CKOpOCTb.
Cuina tsoxectu u Bec. HeBecomocTs. Cuna ynpyroctu. 3akoH ['yka. Cuiibl TpeHusl.

3akoHbl coXpaHeHHsi B MexaHuKe. MmMnynbc. 3aKOH COXpaHEHHMS HMMITyJbca. PeakTMBHOE
neuxkenue. Pabora cunbl. Kunerumyeckas osneprus. [loTeHimanbHas »Heprus. 3aKOH COXpaHEHUS
MEXaHUYECKOM IHEPTUH.

DJIeMEeHThI CTATHKH

PaBHoBecue. Buapl paBHOBecHsi. MOMEHT cuibl. Y CIIOBHSI paBHOBECHs TBEPAOIo Tena. PaBHoBecue
phlyara.

Hcnonb3oBaHne 3aKOHOB MEXaHUKU I 0OBSICHEHUS ABM)KEHUS HEOSCHBIX TEJ U JUIsl pPa3BUTHUS
KocMUYecKux uccienoBanuil. [Ipaktuueckoe npuMenenne GU3NYECKUX 3HAHUM B TOBCEIHEBHOM KU3HU
JUISl UICTI0JIb30BaHUS MTPOCTBIX MEXaHU3MOB, HHCTPYMEHTOB, TPAHCHIOPTHBIX CPENICTB.

®poHTaNbHBIE 1a00paTOPHBbIE PAdOTHI

Jlabopamopnas paboma Ne 1 «Hccnedosanue pasHoyckopeHHO20 NPAMOIUHEUHO20 OBUNCEHUSLY
(c ucnonp3oBanueM obopynoBanus «Todka pocTay)

Jlabopamopnas paboma Ne 2« H3yuenue 08udiceHus mena 6POUEHHO20 2OPU3OHMATLHO»

(c ucnosp3oBaHuEeM 000pynoBaHus «ToUka pocTa)

Jlabopamopnas paboma Ne 3 «H3zyuenue 0sudicenus meia no OKpy’CHOCHU 0O Oeticmeuem Cull
ynpyeocmu u msicecmuy  (C HCHOJIB30BaHUEM 000pynoBaHus «ToUka pocTay)



Jlabopamopnas pabomaNed«Hccnedosanue usmeneHus: 6eca meia npu €20 08UNCEHUU C
VCKOpeHUueM» (c ucnonp3oBaHueM obopynoBanus «Touka pocTay)

Jlabopamopnas paboma Ne 5 « H3yuenue kodpghuyuenma mpenusi CKOIbIHCEHUSLY
(c ucnosp3oBanueM odopynoBanus «Touka poctay)

Mounekyasipaasi pusuka

OcHOBBI MOJIEKYJAPHOH ¢(u3uKu. BO3HUKHOBEHHME aTOMUCTUYECKOW THIOTE3bl CTPOCHUS
BEIIECTBA U €€ IKCIIEpUMEHTANIbHbIE JJOKa3aTenbcTBa. PazMeprl U Macca Mouiekyin. KonnuecTBo BeriecTsa.
Moub. IlocrosiHHas ABoragpo. bpoyHoBckoe apmxkenue. Cuibl B3aumozecTBus mosekyiln. CTpoeHue
ra3o00pa3HbIX, JKUIKUX M TBEPABIX Ted. TemioBoe NOBWKEHHE MOJIEKyJa. Mojenb WAeaNnbHOTO rasa.
OcHOBHOE ypaBHEHHE MOJIEKYIIPHO-KMHETUYECKON TEOpUH Ta3a.

Temnepatypa. JHeprusi TenJioBoro ABMKeHHs1 MoJieKyJ. TemioBoe paBHoBecue. Onpeernenne
TeMrieparypbl. AOcoiIoTHasi TemiepaTypa. Temieparypa — Mepa CpeJHell KHHETHYEeCKOW HHEepruu
MoJekyll. 3mepenue ckopocTel IBHKEHNs MOJIEKYJI ras3a.

YpaBHeHHe COCTOSIHUS HIeaJIbHOro rasa. YpaBHeHue MengeneeBa— Kianelipona. ['azoBbie
3aKOHBI.

Tepmoagunamuka. BryTtpeHHss sHeprus. Pabota B TepMoaunHamuke. KoJIM4YecTBO TEIIOTHI.
TennoemkocTs. [lepBbrit 3akoH TepmoauHamuku. M3omporiecchl. AnmabatHbiii mporiecc. Bropoi 3akoH
TEPMOJIMHAMHUKHU: CTATUCTUYECKOE UCTOJIKOBAHHE HEOOPaTUMOCTH MpolieccoB B mpupoe. [lopsnok u xaoc.
TennoBele ABUTATENH: JBHUTaTeldh BHYTpeHHero cropanwus, ausenb. KIIJ neurareneit. IIpobGrmembr
SHEPreTHKHU M OXpaHbl OKPYKAIOIIEH CPeIbl.

B3aumHoe mnpeBpaimeHue :kKuakocreil M ra3os. Teepable Tena. lcnapenwe u Kunenwue.
Hacpimenneiit map. Brnaxsocts Bo3ayxa. Kpucrammmueckue u  amopdusie Tena. [lnaBnenue u
OTBepjieBaHKe. Y paBHEHHE TEIJIOBOTO OanaHca.

@®poHTAJbHbIE J1a00paTOPHbIE PAdOTHI
Jlabopamopuas paboma Ne6 «H3yuerue uzomepmuyeckozo npoyecca
(c ucnosp3oBanueM obopyaoBanus «Touka pocTay)
Jlabopamopnas pabomalNe7« U3yuenue ypasrenus cocmosanus u0eanibHo20 2a3ax»
(c ucnosp3oBanueM obopynoBanus «Touka pocTay)
Jlabopamopnas pabomaNeS« Hzmepernue OMHOCUMENILHOU BILANCHOCIU B030VXAY»
(c ucnosp3oBanueM obopyaoBanus «Touka pocTay)
Jlabopamopuas pabomaNe9« Hzmepenue memnepamypol KpUCMALIUZAYUU U YOETbHOU
memnepamypbul niaeienus eeujecmeay (¢ UCmonb3oBaHueM 06opynoBanusa «Touka pocTay)

DJIeKTPOAMHAMMKA
DJIEeKTPOCTATUKA. OJIEKTPUUYECKUM 3apsii W DJIEMEHTApHbIE YacCTUIBIL. 3aKOH COXpaHCHUS

ANeKTpUYecKoro 3apsna. 3akoH Kymona. Dnekrpuueckoe mose. HampsskeHHOCTh AIEKTPUYECKOTO TOJIA.
[Mpunuun cynepno3unuu nojneil. [IpoBogHMKM B 3leKTpocTaTUYeckoM 1mosie. J(MANeKTpuku B
anekTpudeckom tosie. llonmspuzanust AuAIEKTPUKOB. [IOTEHIIMATBHOCTD AJIEKTPOCTATHUYECKOTO  ITOJIS.
[Torenman U pa3HOCTh MOTEHIHUAJIOB. DJIEKTPOEMKOCTh. KOHIeHCATOPBI. DHEPrus SJIEKTPUYECKOrO MOJIs
KOHJICHCATOpAa.

Jlabopamopnasapabomale 1 0« H3mepernue snekmpuieckou eMKocmu KOHOeHCamopay

(c ucronb3oBanuem obopynoBanus «Touka pocTay)

Pacnpez[e.neﬂne 4YacoB 1o TeMaM.

Ne Pasnen KoanuyecrBo | Konrpoabnasi | JlabopaTtopHbie
4acoB padora padoThI
1. Beenenue. ®usnka u Guzndeckue 2
METO/Ibl U3YYEHHUs] TPUPOIbI
2. Mexanuka 46 4 5
3. OcHoBBI MOJIEKYJISIPHO- 35 2 4
KUHETHYECKOM TEOpHH U




TCPMOJUHAMHKHU

4. OCHOBBI IEKTPOIMHAMUKH: 15 1 1

MOBTOPEHHE 4
Hroro 102 yaca

11 kaacc(102uyacoB).
Paznen 1. «daexkTpoauHamuka» (mpoaoJrkeHue) (23 4.).

Temal.«IlocTosTHHBIN 3NIeKTpUYECKUM TOKH(9 U).
JIecTBUSL DIEKTPUYECKOIO TOKA. YCIOBHUS CYIIECTBOBAHMS 3JIEKTPUYECKOTO TOKa.
CropoHHHME CHIIBl. DJIEKTPUYECKUM TOK B NMpOBOAHMKAaX. 3akoH Oma Juisl ydacTKa LIEIH.
CompoTuBieHHe NPOBOJAHMKA. 3aBUCHUMOCTb  CONPOTUBJIEHHS OT  TEMIEPATyphl.
[CBepXnpOBOAUMOCTS. |

Coenunenre MPOBOJHUKOB. PaboTa M MOIIHOCTH JJIEKTPUUYECKOTOo TOKa. 3akoH J[xoyms-JleHma.
N3mepenue cumbl TOKa, HAMPSDKEHUS] M CONTPOTUBIICHUS B DJICKTPUUYECKOMN LIETH. DJIEKTPOIBUKYIIAS
cuna. Ucrounuku Toka. 3akoH OMa 1 TTOJTHOH Lenn

Jlabopamopnuas paboma Nel«Hzmepenue I/C u enympenne2o conpomusienuss UCMoYHUKd
mokay (C UCTIoIB30BaHneM 00opynoBaHus «Touka pocTay)

Tema2.«nekTprudecknil TOK B cpeaax»(54.).
DKcrepuMeHTalIbHbIE 000CHOBAaHUS AJEKTPOHHONW NMPOBOJUMOCTH METAJIOB. DJIEKTPUUYECKUIN
TOK B PacTBOpax M pacruiaBax dJIeKTpPoJUTOB. [3akoH anekTposmsa dapanes.] DnekTpudeckuit
TOK B razax. [PaznuuHbie THIIBI CaMOCTOSITENBHOTO paspsaa. [lma3zma.] DnekTpudeckuili TOK B
BAKyyMe.
DNEeKTPUYECKUNA TOK B TIOTYNPOBOTHUKAX. [10TyTIpOBOTHUKOBBICTIPUOOPHI.

Jlabopamopnas paboma Ne 2 «H32comosnenue 2anb8aHUUECK020 1eMeHma U UCNbIMAaHUe e20 8
Oeticmeuuy (C UCnoJib30BaHUEM 000pynoBaHus «Touka pocTay)

Jlabopamopuas paboma Ne 3 «Hccnedosarnue 3a8ucumocmu COnpomueieHusi ROAynpo8oOHUKA
om memnepamypul. (C UCHOIb30BaHUEM 000pyaoBaHus «Touka pocrTay)

Tema3.«MarautHoenose»(54.).
MaruuTHble B3aMMOJECHCTBUSA. MaruutHoe mosie TOKOB. MHIyKius MarHuTHOro moss. Jlunuum
MAarHuTHOM UHAYKIMH. J[eiCTBME MarHUTHOT'O I0JI1 HA IPOBOJHUK C TOKOM. 3aKOH AMmepa.
JIBr>KeHre 3apsiKEHHBIX YacTHUIl B MarHuTHOM 1ojie. Cuiia Jlopeniia. MarHuTHbie CBOMCTBA BElECTBA.
Tema4.«OnexkrpomarautHas nHIyKUus»(144.).

OnbiTel @apajses. MaruutHeii noTok. [IpaBuiio Jlenua.

3aKOH DJJIEKTPOMArHUTHOM MHAYKUUH. BuxpeBoe snekrpuueckoe mnone. [DJC wuHAyKuuu B
JIBUKYyIIeMcs TpoBoHUKe. | CamonHykus. UHIyKTUBHOCTb. DHEPIUsl MArHUTHOTO TOJIS TOKA.

Paznen 2. «Kosedanus u BOJHbDY(504.)

Tema5.««MexannueckrekoneOaHUSIUBOIHBI»(114.)
YcnoBust BOSHUKHOBEHHSI MEXaHMUECKUX Kollebanuid. [IBe Moienu kojaebaTenbHbIX CUCTEM.
Kunemaruka konebatenbHOro nBmxkeHHS. ['apmMoHuuyeckue konebanus. J[uHamuka konebaTeabHOrO
nBukeHus. [IpeBpaiieHue HHEPrHMM MPU TAPMOHUYECKUX KoJieOaHMSIX. 3aryxarolue KoseOaHusl.
BrinyxieHabie konebanus. Pe3onanc.
Mexanuueckue BoJHbL. BoiHbI B cpene. 3ByK.

Jlabopamopnas paboma Ne4 «Hccreoosanue konebanuti npyrCuHHO20 MAAMHUKA»

(c ucronp3oBanueM obopynoBanus «Touka pocTay)
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Jlabopamopnas paboma NeS«Hccnedosanue Konebanuii HUMAHO20 MAAMHUKAY
(c ucnosp3oBanueM odopyaoBanus «Touka poctay)

JlabopamopnaapabomalNe6 « Onpedenenue cKopocmu 38yKa 8 8030yXe»
(c ucrionp3oBanueM obopynoBanus «Touka pocTay)

Tema6.«OnekTpoMarHuTHbIC KoJieOaHUs U BOJHBD) (144.).
CBoOOTHBIC EKTpOMarHuTHbIC Konebanus. KoebarensHbiii kKoHTYp. @opmyna TomcoHa.
[Ipomeccel mpu  TrapMOHMYECKHX  KOJIeOaHUSIX B  KOJeOaTenTbHOM  KOHType.  BbIHYyXKJCHHBIC
AJIEKTpOMarHuTHbIC Kojiebanus. [lepeMenHsbIi ToK. JlelicTBYrOIIME 3HAUCHUS CHITBI TOKA U HATIPSDKEHHUS.
Pesucrop B nenu nepemenHoro toka. [ Konmencarop u kaTyika HHIYKTUBHOCTH B LIEMH TTEPEMEHHOTO
ToKa. 3akoH OMa Julsl IeNu IEPEMEHHOr0 ToKa. Pe3oHaHC B 3JeKTpUUECKUX LEemsiX. MOLHOCTh B LIeNH
nepeMeHHoro  Toka.  T'pancopmatop.  [[IpousBojacTBOo, mepemadya M MCIOJIB30BAHUE
ANEKTPUUECKONIHEPTUH. | DNEKTPOMArHUTHBICBOJIHBL. [ [pUHITUTIBIPaINOCBSI3UNTEICBUICHUSI.
Tema7.«3akoHbIreoMeTprUIeCKOHONTUKI»(364.).
3aKoH MPSIMOJIMHEHHOTO PACTIPOCTPAHECHHS CBETA. 3aKOH OTPAKCHHS CBETAa. 3aKOH MPEIOMIICHUS
cBeTa. [SIBieHre NOJHOro BHYTPEHHET 0 oTpakeHus. |JInu3bl. @opmysa TOHKOHM JIMH3BI.
[TocTpoenne n3oOpaxkeHuit B TOHKUX JIMH3aX. [ 1a3 Kak ontudeckas cuctema. [OnTudeckue mpruodopsi|
Tema8.«BonHoBas ontruka»(244.).
N3mepenue ckopoctu cBera. Jucnepcus cpera. [lpunmun IroiireHca. WutepdepeHuust BOJH.
Wnrtepdepenmus creta. Judpaxuus csera. [[Audpakuuonnas pemerka. [lonsipuzannscBeTOBbIX BOJH. |
Jlabopamopuas paboma Ne 7 «Hccneoosanue agnenuti unmepgepeHyuu u ougppaxyuu ceema
JlabopamopuaspabomaNe8 « Onpeodenenue ckopocmu ceema 6 8eujecmee
Tema9.«21eMeHTBITEOPUMOTHOCUTEILHOCTUM(54.).
3aKOHBI AJEKTPOJMHAMHKA W TPUHLUN OTHOCUTENbHOCTU. OmnbiT MalikenscoHa. IloctymnaTel
CIICIMAIbHOM TEOPUM OTHOCUTEJIBHOCTH. Macca, UMIyJbC W DHEPrUsl B CHEUHAIBHOW TEOpUHU
OTHOCHUTEIIbHOCTH.
Paznen3.«KBanToBasipuszuka.Acrpopusukar»(364.)
Tema 10.«KBanToBasiuzuka. CtpoeHue aroma» (9 4.)
PaBHOBecHoe TermoBoe wu3nmydenwe. lumoresa Ilmanka. 3akonsl ¢ororddexra. JlaBneHue caera.
KopnyckynsipHo-BosiHOBOM nyanusMm. [unore3a ne bpoinsa. Ilnanerapnas mozens aroma. OnbIThI
Pezepdopna. [loctynarsr bopa. Monens atoma Bomoposa o bopy. [Jlazepsi. |
JlabopamopuaspabomaNe9« Habnrooenue cnioutbix u TUHEULAMbIX CHEKMPOB»
Temall.«Du3nka aTOMHOTO sA7Ipa.DJIeMEHTApHbIEYaCTULIBI(254.)
MeTopl perucTpanil 3apsLKeHHBIX YacTull. EcTecTBeHHast paguoakTHBHOCTh. Anb(da-, Oeta- u
ramMmma-usilyueHusi. PanMoakTHBHBIE @peBpalieHus. 3aKOH paJMOaKTHBHOrO pacnajga. KM3oTtomsl.
HckyccTBeHHOE TpeBpallleHHe aTOMHBIX siaep. [IpoTOHHO-HEWTpOHHass MOJAENb ATOMHOIO sjpa.
S nepHbie CUITBL.
OHeprusi CcBsi3U aTOMHBIX szep. LlenHsle sanepHble peakuuu. AnepHslil peaktop. buonornueckoe
NENCTBUE PaJUOaKTUBHBIX M3TydeHUM. [IpuMeHeHne paguoakTUBHBIX M30TONOB. TepMosiiepHbIe
peakuuu. [TepmosaepHbIi CUHTES. |
DOneMeHTapHble YacTullbl. OyHIaMeHTalbHbIe B3aUMOICHCTBHS.
Temal2.«DneMeHTHIACTPOPUIUKUN(24.)
Conneunas cucrema. Comnnue. 3se3npl. Hama ['amaktuka. [[pyrue ramaktuku.| IIpocTpancTBEeHHO-
BpeMeHHLie MacimTabel Habmonaemoit Beenennoii. [IpencraBnenus o6 sBomronuu Beenennoit.[ Temuas
MaTtepusi U TEMHasl SHEPTHsL. |

IHoBTOpenue(124)

Onucanue yueOHO-MeTOANYECKOT0 M MATEPHAIHLHO-TEXHUYECKOT 0
o0ecneyeHus
00pa30BaTeIbLHOIO MpoIlecca no npeamery «Ousuka»
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IIporpamma kypca ¢usuku gus 10—I11 kmaccoB. YrmyOneHHsl ypoBeHb (aBTOPHI:O.
A.KpsicanoBa,l'. 5. Msikuies).

1.YMK«®wu3uxka.10—1 1xnaccel. bazoBeiitypoBenby.. I IMskuiiea, M. A.IlerpoBoit/ M. A..
—M.:[Ipoda, 2019.

3. ®usuka.Mexanuka. YriyoneHHsiii ypoenb. 1 Oknace. Yuebnuk(aropsr:'. 5. Msikuies, A.3.
CuHSAKOB).).

4. Actponomus. 1 1knacc. YueOuuk(aBropsi:b. A.Boponos-Benbsmunaos,E.K. Ctpayr).

5. ®usuka. YrimyOneHHsiil yposenb. 10 kiacc.

Meroanueckoenocodue(asrop A.B. lllaTanuna).

6. ®usuka. YrayoneHHbIi ypoBeHb. 11 kiacc.

Metomudeckoenocobue(asrop A.B.Illaranmna).

7. ®usuka.10—1 1xmaccsl.3agaunuk(asrop H.W.T'onbadapo).

8. PermkeBuuA.I1. Coopruk 3amaunodusuke. 10-11 xmacc.-M.:apoda, 2008.

9.MockaneBA.H.I'oToBUMCSAKE TMHOMYTOCYIapCTBEHHOMY3K3aMEHY.
®usuka.A.H.Mockanes,['.A.Hukynosa.- M.:[Ipoda,2011.

DIeKTPOHHBIE Y4eOHbIe M0COOHSs
http://www.metod-kopilka.ru Metoaiueckasi KOmuika
2. http://fcior.edu.ruhttp://eor.edu.ru ®enepanbHblii IeHTP HHGOPMAITHOHHBIX 0OPA30BATEIBHBIX
pecypcoB (OMC)
http://pedsovet.su [Texarornyeckoe cooOIIECTBO
4. http://school-collection.edu.ru Exunnas komnekius nudpoBbix 00pa30BaTeIbHBIX PECYPCOB.

=

w

KoMmnekTaeMoHCTpallnoHHOronIabopaTopHOro000py 10BaHUATIO(MEXaHUKE, MOJIEKY I pHO U U3H
K€,3JIeKTPOAMHAMHUKE,0NITHKE,aTOMHOMHAIEPHOM(PHU3HKE)BCOOTBETCTBUNCIIEPEUHEM y4eOHOro
o0opynoBaHus 1o dusnke Ui OCHOBHOM LIKOJIBI, 4T0 MO3BOJISIET
BBITNOJIHUTHIIPAKTHYECKYIOUACTHIIPOTPAMMBI(JEMOHCTPALIMOHHBIEAKCIIEPUMEHTHI, ()POHTATBHBIEOIIBIT
b1,JTA00PATOPHBIEPAOOTHI ).

O6miee obopynoBanue (pu3nKa)
Hudposas nadoparopuss RELEON yuenunueckas (pusuka)

OOecrieuynBaeT BHITIOJIHEHUE SKCIIEPUMEHTOB TI0 TEMaM Kypca
bu3uKH :

EeCHpOBOHHOﬁ MYJIbTUAATYHUK C 6-10 BCTPOCHHBIMU NATUYUKAMU:

Hudporoii garuuk temmneparypsl (-40+165C)

Hudposoii natunk adbcomorHoro nasieHus (0...700kI1a)

Jatunk marautHOTo noJis (-100...+100 mT)

Jatumk Hanpsokenus (-2...+2B; -5...+5B; -10...+10B; -15...+15B)
Hatunk Toka (-1...+1A)

Hatuuk akcenepometp (£2 g; +4 g; £8 g)

OTtnenbHBIE yCTPOICTBA:

USB ocuumnorpad (2 xanaina, +/-100B)
Akceccyapsl:

Ka6ens USB coemuHUTENBHBIHI

3apsigHOE yeTpoiicTBO ¢ Kabenem miniUSB

USB Apnantep Bluetooth 4.1 LowEnergy

KonctpykTop 1151 mpoBeeHUs SKCIEPUMEHTOB

KpaTkoe pykoBoICTBO MO 3KCILTyaTanuu nudpoBoit 1aboparopun


http://www.metod-kopilka.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://pedsovet.su/
http://school-collection.edu.ru/

[Tporpammuoe obecrieueHue

Metoaunueckue pexkomenaamuu (40 pador)

TEMATHYECKOE IINTAHUPOBAHHUE

Temarnyeckoe rIaHupOBaHUE

|

CoJepkaHue Mo TeMam

10 kaace (102 yaca)

BBenenue. ®u3nka u eCTeCTBEHHO-HAYYHBII MeTO/I NO3HAHUS NPHPO.bI (2)

duszuka u eCTeCTBeHHOHay‘-lHI)Iﬁ METOA
MO3HAHUA NIPUPOABI

®dusuka - pyHIaMEeHTalbHas Hayka o npupoje. Hayunsiii
MeTO/1 O3HaHUs. MeTo bl nccine1oBaHusl GU3NYECKUX
aBJieHuN. MoaenupoBanue GU3NYECKUX SBJICHUN U
npoueccoB. Pusnueckue BeanunHsl. [lorpemmoctn
u3MepeHuil pusndeckux BeanurnH. Ou3ndeckue 3aKOHbI U
TPaHULIBI UX TPUMEHUMOCTH.

®u3n4ecKue TEOPUN U IPUHIMUI COOTBETCTBHSI.

Ponb u MecTo pusnku B GopMUPOBAHUN COBPEMEHHOM
Hay4YHOW KapTHHBI MUPA, B IPAKTUYECKOM JEATEIIBHOCTH
JIIOJEH.

MEXAHHWKA (464)

KunematTuka

Mexanndeckoe nBikenne. CucTeMbl OTCUETA.
CxaysipHbIe U BEKTOPHBIE (PU3UYECKUE BETMIUHBI.
MarepuanbHas Touka. [loctynarensHoe 1BHKEHHE.
Tpaexkropus, myTh, NEPEMELICHUE, KOOPANHATA, MOMEHT
BPEMEHH, ITIPOMEKYTOK BPEMEHHU.

3aKOH OTHOCUTEIBHOCTH JIBUKECHHSL.

PaBHOMeEpHOE npsiMosiHENHOE NBIKEHUE. CKOPOCTh
PaBHOMEPHOTO MPSIMOJIMHEWHOTO JIBUKEHHUSL.
VYpaBHeHHE paBHOMEPHOTO ABMXKeHUs. [ paduku
PaBHOMEPHOTO JABUKECHUSI.

Cl10)xeHue CKOPOCTEH.

HepaBnomepHoe nmxenue. CpeHssi CKOPOCTb.
MrHoBeHHasi CKOPOCTh. Y CKOpeHHe. PaBHOyCKOpeHHOE
JBUKEHHE.

YpaBHeHHE paBHOYCKOPEHHOTO ABMkeHus. [ paduku
PaBHOYCKOPEHHOTO ABMKeHUs. CBOOOIHOE MMaicHUE TE.
YckopeHnue cBOOOIHOTO MaACHHUS.

JIBU>KEHHE 110 OKPY>KHOCTH C IOCTOSTHHOM 110 MOYJIIO
CKOpOCThI0. LleHTpocTpeMuUTEnbHOE YCKOPEHHE.
[TapameTps! 1BUKEHHS HEOESCHBIX TETI.

AbcomotHo TBEpA0e Teno. [locTtynarensHoe u
BpalareiabHOe ABMKEHHE aOCOTIOTHO TBEPIOTO Tena.
VYrioBasi CKOPOCTh, YaCTOTA U MEPHO]] OOpAIICHUSI.

3axonnl tuHamMuku Helorona

SBnenune nnepuun. Macca u cuina. MHepuuanbHbie
cucteMbl oTcuéra. B3anmoercreue Tei1. ClIoKeHHE CHII.
IIepBblit, BTOpOH U TpeTHii 3ak0HbI Hbr0TOHA.

[Ipunnun oTHOCUTENBHOCTH [ anumes.

['eoneHTprUEcKas U reaIMOUEHTPUYECKAsT CUCTEMBI
oTcuéTa.

3aKOH BCEMUPHOTO TATOTEHHUSL.

I'paBUTanIMOHHAs MOCTOSIHHASA.

Cuna tsbxectu. Cuiia TSHXKECTH Ha APYTHX IUIaHeTax.
[TepBas kocMHu4Yeckas CKOpOCTh. J[BIKeHHEe HEOSCHBIX Tel
U CITYTHHUKOB.
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Bec u HEBECOMOCTS.
Cunsl ynpyroctu. 3akoH ['yka.
Cunbl TpeHuUs.

3aKkoHbI COXpaHEHUsI B MEXaHMKE.

Nmnynec Tena. Umnynbse cuiibl. 3aKOH COXpaHEHUS
umnyibca. PeaktuBHoe nBuxenue. Pabora cuisbl.
MoOI1HOCTSB.

Kunernueckas sneprus.

Pa6ora cunsl Tsoxectu. IloTeHnuanbHas sHeprus Tena B
IpaBUTAIIMOHHOM T10JIe. PaboTa CHITBI yIpyrocTy.
[ToTenumaneHas 3Heprus ynpyro 1eGopMHUpOBaHHOIO
Tena.

3aKOH COXpaHEHMsI MEXaHUYECKON PHEPIUH.

Craruka

PaBHOBECHE MaTepHaIbHOM TOUKHU U TBEPIOTO Tea. Busl
paBHOBECHS. Y CIOBHUS pABHOBECHS.
MoMeHT CHITBI.

HO)IBG)IGHI/IG HUTOI'OB U3YUCHUA TEMBI «MexaHuKa»

MOJIEKYJIAPHASA ®U3UKA U TEPMOJMHAMMUMKA (354)

OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOI
Teopuu (MKT)

MounekynspHo-kunetnueckas reopus (MKT) crpoenus
BEIIECTBA M €€ DKCIIEPUMEHTAJIbHBIE JOKA3aTeIbCTBA.
bpoyHOBCKOE ABUKEHUE.

Temnepatypa u TemioBoe papHoBecue. [Ikansl Llenbcus u
KenbBuHa. AGCOTIOTHAS TeMIIepaTypa Kak Mepa cpeHen
KMHETHYECKOUN SHEPIUH TEIUIOBOTO JBUKEHUS YaCTHI]
BEILIECTBA.

Cutbl B3aMMOIEHCTBUS MOJIEKYI B Pa3HBIX arperaTHbIX
COCTOSIHUSIX BEILIECTBA.

Mogens «uacanbHBINA Ta3y.

JaBnenue raza. CBs3b MEXAY JABICHUEM U CPEIHEU
KMHETHUYECKOM HEprueil NoCTyNnaTeIbHOrO TEMIOBOIO
JBUKEHUS MOJIEKYJT HJI€aJIbHOTO ra3a.

OcCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKOMN
TEOPHUU UICATBHOIO ra3a.

VYpaBHEHHE COCTOSHUS UACAIBHOIO ra3a. Y paBHEHUE
MenneneeBa- Kianeiipona. M3onpoueccsl. ['a3oBbie
3aKOHBI.

B3aumHble npeBpaeHns
JKM/IKOCTH U rasa

B3aumHble nipeBpallieHus KUJIKOCTH U ra3a. HacbleHHbie
Y HEHACHIILIEHHBIE Naphl. J[aBjeHue HACHIIIIEHHOTO Hapa.
Kunenue. BnaxnocTs Bo3ayxa.

Monenb ctpoenus xxuakoctu. [loBepxHoCcTHOE
HaTsHKEHUE.

CMaunBaHU€e U HECMauWBaHUE.

Kanunnsper.

Kpucrannuueckue u amopdusie Tena. Moaens CTpoeHUs
TBEPABIX TeN. MexaHnyecKue CBOMCTBA TBEPABIX TEIN.
Kunkue KpucTauibl.

OCHOBBI TEPMOIMHAMHKH

Buyrpennss sueprus. TepmoauHaMuyeckasi CUCTeMa U €€
paBHOBECHOE cocTosiHue. PaboTa u Temonepeaaya Kak
crocoObl U3MEHEHUs! BHYTpeHHel sHepruu. KonudectBo
TeIIOThl. TermnoémMkocTs. Pa30Bble NEPEXOBI.
VYpaBHeHue TernoBoro 6ananca. [lepBbiii 3ak0H
TEPMOIMHAMUKH.

AnmnabaTHBIi mporiecc.

HeobpaTumocTs TemnoBsIx mporieccoB. Bropoii 3akoH
TEPMOJIMHAMUKH U €r0 CTATUCTUYECKOE TOJIKOBAHHUE.
[TpeoOpa3oBaHwsi SHEPTUU B TEILIOBBIX MamnHaX. LUk
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Kapno. KIIJ[ TenioBbIX MamiuH.
[Tpo6sieMBbl SJHEPTrEeTHKH U OXpaHa OKPYKAIOLIEH CpeIbl.

OCHOBBI DJIEKTPOJIMHAMUKH (15 1)

DJIEKTPOCTATHKA DnexTpuueckuil 3apsj. 3aKOH COXpaHEHUs

AIIEKTPUUECKOIO 3apsa. DINEKTPUIECKOE
B3auMozeiicTeue. 3akon Kymnona.

bimskonencTBre U JAIBHOIEHCTBHE.
Hanps>k€HHOCTE ¥ IOTEHIMAII DJIEKTPOCTATHYECKOTO
0JIs1, CBSI3b MEXAY HUMH.

JIuHUM HanpsHKEHHOCTH U SKBUIIOTEHIIMAJIbHBIE
noBEpXHOCTU. [IpuHIUT Cyneprio3uiny MEKTPUIECKUX
nosneil. Pasnocts norennuanos. [IpoBogHukY 1
JUBJIEKTPUKHU B AJIEKTPUUYECKOM I10JIE.
Onexrpuueckas éMkocTs. Konnencatop. DHeprus
EKTPUYECKOTO MOJISL.

IMoBTopenue (44)

Kpurtepuu onenuBanus 3Hanuii yuammuxcs 10-11 kiaaccos

OueHka yCTHBIX OTBETOB y4alIMXCs
Onenka «5» CTaBUTCS B TOM cllydae, €CJIM y4yalluiics MoKa3blBaeT BEPHOE MOHMMaHUe (PU3NUecKOi
CYIIIHOCTH pPACCMAaTPUBAEMBIX SIBJICHUA M 3aKOHOMEPHOCTEW, 3aKOHOB M TEOpUH, a TaK xKe
MpaBUWJILHOE OTpesesieHne (PU3NYECKUX BEIMYMH, UX €IWHHI] U CIOCOO0B M3MEpPEHHUS: MPAaBUIBHO
BBITIOJTHSIET YEPTEKHU, CXEMBbI U TpaUKU; CTPOUT OTBET MO COOCTBEHHOMY IUTaHY, COTIPOBOXKIACT
paccka3 cOOCTBEHHBIMU MIPUMEPAMH, YMEET TPUMEHSATh 3HAHUSI B HOBOW CHUTYallUH MPU BBHITOJTHEHUU
MPAKTUYECKUX 3aJaHUN; MOXKET YCTAaHOBUTH CBSI3b MEXAYy H3y4aeMbIM U paHee H3yYCHHBIM
MaTepuajoM IO Kypcy (u3HKH, a TakkKe ¢ MaTepuaioM, YCBOEHHBIM IPH M3YYEHUHU IPYTUX
MPEeIMETOB.
Onenka «4» CTaBUTCS, €CIM OTBET yUCHHKA YIOBJIETBOPSIET OCHOBHBIM TPEOOBAHHUSIM Ha OLEHKY
«5», HO AaH 0e3 UCTIOJIb30BaHMsI COOCTBEHHOTO IJIaHa, HOBBIX MPUMEPOB, O€3 MPUMEHEHUS 3HaHUH B
HOBOM cHUTyalnu, 6€3 HMCIOJIb30BaHUs CBS3€H C paHee HU3YYCHHBIM MATEpUAIOM U MATEPUATIOM,
YCBOCHHBIM MPU U3YYEHHUH JIp. MPEAMETOB; €CIU YYal[Uics TOMYCTHI OJHY OLIMOKY WK He Ooliee
JBYX HETOYETOB U MOXKET X UCIPABUTH CAMOCTOSATEIBHO WK C HEOOJIBIION MOMOIUIBIO YUUTEIIS.
Onenka «3» CTaBUTCS, €CIM YYalIMICS MpPaBWIBHO TMOHMMAaeT (PU3MYECKYI0 CYIIHOCTh
paccMaTpuBaeMbIX SIBJICHHM M 3aKOHOMEPHOCTEH, HO B OTBETE HMMEIOTCSA OTIENIbHBIEC MPOOeNbl B
YCBOGHHMH BOIIPOCOB Kypca (PHU3UKH, HE MPENATCTBYIOLIME AaJbHEUIIEMY YCBOCHHIO BOIPOCOB
MIPOrpaMMHOTO MaTepHalia; yMeeT MPUMEHSTh MOJIyYeHHbIE 3HaHUS IIPU PEeUICHUH MPOCTHIX 3a/1au ¢
WCIOJIb30BAHMEM TOTOBBIX (OpPMyN, HO 3aTpPyAHSAETCS TMPU pEIIeHUU 3a1ad, TpeOyroImux
npeoOpa3oBaHusi HEKOTOPBIX (opMmyr;HonmycTuil He Oojee OAHONW TpyOOl OmMOKH U ABYX
HeZou€TOoB; He OoJiee OHOU rpyOoi U 0JHOM HerpyOoil ommbku; He Gosiee 2-3 HerpyObIX OLINOOK;
OJIHO# Herpy0Oo# omMOKU U TPEX HEAOUYETOB; NOMYCTUI 4-5 HETOUETOB.
OneHka «2» CTaBUTCS, €CIIM Y4Yal[UHCS HE OBIAJEN OCHOBHBIMU 3HAaHUSIMH U YMEHHUSIMHU B
COOTBETCTBUU C TPeOOBAHUSIMH IPOTPAMMBI M JOMYCTHJ OOJblIe OMIMOOK M HEJOYETOB YeM
HEOOXO0IUMO JUTS OLIEHKH «3».

OneHka KOHTPOJIBHBIX PadoT
Onenka «5» cTaBUTCs 32 pabOTy, BBIIOJHEHHYIO MOJTHOCTHIO 0€3 OIIMOO0K U HeIOUETOB.
OneHka «4» ctaBUTCA 3a PabOTY, BBINOJHEHHYIO IMOJIHOCTBIO, HO NPH HAJIMYUM B Heil: He Ooiee
OJTHOM TpyOO# olIMOKHU; OJTHON HErpyOoii OIIMOKH U OJTHOTO HelouéTa; He OoJiee TPEX HEJOUYETOB.
Onenka «3» CTaBUTCs, €CIIM YUEHHK IPaBHJIBHO BBINOJHWI HE MeHee 2/3 Bceil pabOThl WM
JOMYCTHII: HEe OoJiee 0/1HOM rpy0oil omMOKM U ABYX HEAOUETOB; HE OoJiee OHOM IpyOoit OMNOKN U
oJlHOW Herpy0Ooil ommOku; He Oojiee Tpex HerpyObIX OMIMOOK; OAHOM HerpyOoW OIMOKM U Tpex
HEJI0YETOB; PU HATUYKUH 4 - 5 HEJOUETOB.
OrneHka «2» CTaBUTCA, €CIU YUCIO OIIMOOK M HEJAOYETOB NPEBBHICHIIO HOPMY ISl OLIEHKU 3 WIH
MPAaBUIILHO BBIMIOJHEHO MeHee 2/3 Bcell paboThl.
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Ounenka 1a00paTOpHBIX padoT
Onenka «5» CTaBUTCS, €CIIM YUYAIIMKCS BBITIOJNHIET pabdOTy B MOJHOM O0beMe ¢ COOMOAECHUEM
HEOOXOMMOM TMOCTEeIOBATENBHOCTH MPOBEICHUS OIBITOB M HM3MEPEHHUH; CAMOCTOSTENIBHO |
panMoHaIbHO MOHTHUPYET Heo0XoauMoe 00OpyIOBaHHE; BCE OIBITHI MPOBOAUT B YCIOBUSX U
pexnMax, 00ecleYMBAONUX TOJIyuYeHHE MPAaBHIBHBIX pPE3YyIbTaTOB W BBIBOAOB; COOJIOIAET
TpeOOBaHMUs MPaBUII OE30MIACHOCTH TPY/IA; B OTUYETE MPABMIIBHO U aKKYPATHO BBIMIOJIHSET BCE 3aIHCH,
TaONMIIBI, PHUCYHKH, YEPTEeXKH, TpaduKd, BBIYUCICHHS, MPABUILHO BBINOJIHICT aHAIU3
IIOIPEIIHOCTEN.
OmneHka «4» CTaBUTCS, €CII BBIIIOJIHEHBI TPEOOBAHUS K OIIEHKE «S5», HO OBUIO OIYIIEHO /1Ba - TPH
HeJo4ueTa, He 0oJiee 0THOM HEerpyOo OMHMOKN ¥ OJHOTO HEA0UETA.
Onenka «3» craBUTCS, €ciu paboTa BBINOJIHEHA HE IMOJIHOCTHIO, HO 00BEM BBIIOJHEHHONW YacTH
TaKOB, TIO3BOJISIET MOJYYHUTH MPABHIIBHBIC PE3YJIBTATHl U BBIBOJIBI: €CIIM B XOJI€ IPOBEICHHS OIBITA U
M3MepeHui ObUIN AOMYIEHbl OIIMOKH.
Onenka «2» CTaBUTCS, €ClIM padoTa BBHIMIOJHEHA HE TOJHOCTHIO M O0BEM BBITIOJHEHHOW YacTH
paboTHl HE TMO3BOJIET CAENAaTh IMPABUIBHBIX BBIBOJIOB: €CIM OIBITHI, W3MEPEHUs, BBIYMCIICHHUS,
HAOJIOIEHUS TIPOU3BOIMIINCH HEITPABHIIBHO.

Bo Bcex ciydasix olleHKa CHM)KAETCsl, €CJIM YUEHUK He co0uIto1an TpeOoBaHUsI paBuil 0€3011acHOCTH
Tpyna.
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