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PABOYASA ITPOI'PAMMA

10 (U3HMKE C UCIIOJIb30BaHUEM

obopynoBanus 1eHTpa «Touka Pocta»
10-11 xmacc

Pabouas nporpamma mno ¢usuke cpeaHero oodmero odpazosanus ais 10-11 kiacca cocraBieHa Ha
OCHOBe o0Opa3oBaTeNbHOW MporpamMMbl MO (Qu3MKe cpemHero oobmero oOpa3zoBaHus Ha 0a30BOM
YpOBHE, B COOTBETCTBHUM C TpeOoBaHusIMU DenepanbHOro TroCyJapCTBEHHOTO 00pa30BaTEIbHOIO
cranmapram cpeaHero oodmiero odpasopanus (PI'OC COO) u Ha ocHOBe [IpumepHOi mporpaMmsbl 1o
¢busnke cpeHero oo0mero oopa3oBanus Ha 0a30BOM YPOBHE.

- IIporpamma opuentupoBana Ha YMK I'.f. MskumeBa muaun «J[poda»:

- Owusuka. bazoseiii yposenb. 10-11 kmaccel. Pabowas nporpamma k auaun YMK ISl Msikumiesa,
M.A. IlerpoBoit/M.A. IlerpoBa, N.I'. KynukoBa. — M.: [lpoda, 2019.

- ®usuka. basosslit yposenb. 10 knacc: yueonuk / I'.5. Mskumes, M.A. [lerpoBa. — M.: [Ipoda,
2021.

- @wusuka. bazoBwiii ypoBenb. 11 kmacc: yueOnuk / [, Msakumes, M.A. IlerpoBa. — M.:
Hpoda,2021.

MecTto npeamera «@U3NKA»

@denepanbHblii 0a3UCHBIM yd4eOHBIM IIaH A1 00pa3oBaTeNbHBIX yupexaeHuil Poccuiickoii
@enepanu OTBOIUT 68 yacoB A 00sA3aTENbHOrO M3ydeHUs (U3UKH Ha 0a30BOM YpPOBHE CTYNEHHU
cpennero (mosHOro) odmiero oOpasoBaHus M3 pacuera 2 yueOHbBIX yaca B Hejeno. Pabodas mporpamma
COCTaBJIEHA C YYE€TOM pa3sHOPOJHOCTH KOHTHHICHTa Yydaluxcs cpeaHed mkousl. [loaTromy oHa
OpUEHTHUPOBAHA Ha M3y4YeHHE (PU3UKU B CPEIHEH IIKOJIC Ha YPOBHE TPeOOBaHUH 00s3aTEIPHOTO MUHUMYMa
coJiepKaHusl 00pa3oBaHMs U, B TO )K€ BpPEMs, TaeT BO3MOXHOCTh YUYCHUKAM, HHTEPECYIOIUMCS (PH3UKOH,
pa3BHUBaTh CBOM CIIOCOOHOCTH TPU H3YYEHUM JAHHOTO IpeIMeTa. YBEJIMYEHHE YacOB HAIpaBJICHO Ha
ycuiieHrne o01meo0pa3oBaTeIbHON MMOATOTOBKH, JJIS 3aKPEIUICHUS] TEOPETHYECKUX 3HAHUHN MPAKTHYECKIMU
YMEHHUSIMU MPUMEHSITh MOJYYCHHBIC 3HAHUS Ha MpakTUKe (perieHue 3ajad Ha MPUMEHEHUE (QU3HMUCCKUX
3aKOHOB) M PacUIMPEHHUs CIIEKTpa 00pa30BaHMs HHTEPECOB ydamuxcs. B pabouyro nmporpaMMmy BKITFOYCHBI
3NIEMEHTHl yuyeOHON uH(opMammyu MO TeMaM M KiaccaM, IepeueHb JIEMOHCTpAluid U (PPOHTAIBHBIX
71a00paTOPHBIX pabOT, HEOOXOAUMBIX I (POPMUPOBAHHUS YMEHHH, YKa3aHHBIX B TPEOOBaHHUAX K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB CTapIIeH MIKOJIbI.

B 10 knacce u3ydarorcs cienyromue paszensl: «MexaHuka,

«MonexyssipHas pU3MKa U TEPMOJANHAMUKA», «DJIEKTPOCTATUKA»

B mporpammy kypca ¢usuku 11 kinacca BKIFOYECHO M3YUCHHE Pa3ienoB «DJIEKTPOIUHAMHKA» (KpoMe TeM
«Onektpoctatuka» U «I[IOCTOSIHHBIN dnekTpudeckuil TOk»), «Konebanuss u BoNHBY, «ONTHKa» U
«KBanToBas ¢usnka», «CtpoeHue BeeneHHO».

IIporpamma Kypca mpeaycMaTpUBaeT BBINOJHEHHE O00A3aTeNbHOr0 Ja0OpaTOPHOro MpakTHKyMmMa ¢
HcnoJib3oBanueM odopyaoBanusi «Touxku Pocra». [Ipu BeimoaHeHnn 1a00paTOpHBIX pabOT HIKOJIBHUKH
oOy4aroTcsl IUIAHUPOBAHUIO M OPraHU3alMM HKCIEPUMEHTa, CHCTEMaTU3alUuu U MeTojaM 00paboTKu
pe3yIbTaTOB M3MEPEHUH, CPaBHEHWIO pPE3YyJIbTaTOB W3MEPEHWH, NOJIYYEHHBIX TPU OJUHAKOBBIX U
Pa3NMYHBIX YCIOBHSIX SKCHEpUMEHTa, W Jp. lIpy MOATOTOBKE K BHINMOJHEHHUIO J1a0OPAaTOPHBIX PadOT
yyalMecsi CaMOCTOSTEIbHO U3Y4aloT Pa3iIMyYHbIE BOIMPOCHI, CBSI3aHHBIE KAaK C MPOBEIEHUEM (PU3NYECKOTO
HKCIEPUMEHTA, TaK U C €ro COJIEPKaHUEM.

N3yuenne ¢pusuku B crapiieil mKoJie Ha 6230BOM YPOBHe HANIPABJICHO HA JOCTH/KEHHE
CJIeYIOLIMX LeJIe:



- OCBOEHHE 3HaHUH 0 PyHIAMEHTAIbHBIX (PU3NUECKUX 3aKOHAX U MPUHIIUIIAX, JIKAIIUX B OCHOBE
COBpPEMEHHOM (hr3nvecKoi KapTUHBI MUpa; HanboJIee BaKHBIX OTKPHITUAX B 00J1aCTH (PU3UKH, OKA3aBIINX
OTIpeieIIAolIee BIUSHUE Ha Pa3BUTHE TEXHUKU U TEXHOJIOI'MH; METOJaX HayYHOTO MO3HAHUS TIPUPOJIBI;

- OBJIaJICHHE YMEHHUSIMH [TPOBOINTH HAOIIOACHUS, IJIAHUPOBATh U BBITIOIHATH 3KCIIEPUMEHTHI,
BBIIBUT'aTh TUIIOTE3bI U CTPOUTH MOJIENH, IPUMEHATH MOJIyYEHHbIE 3HAHUA 10 (PU3HKE 115 00bICHEHUS
pa3sHO00pa3HbIX (PU3NUYECKUX SABJICHUH U CBOMCTB BELIECTB; IPAKTUYECKOTIO CIOJIb30BaHMsI (PU3UUECKUX
3HAHUM,

- pa3BUTHE [T03HABATEJIHBIX HHTEPECOB, MHTEIUIEKTYaIbHbBIX U TBOPUECKUX CIIOCOOHOCTEN B Ipoliecce
IpUOOpETEHNS 3HAaHUN ¥ YMEHUH M0 (PU3UKE C UCIOJIB30BAHUEM PA3IMUHBIX HCTOYHUKOB HH(POPMALIIH, B
TOM YHCJIE CPEJICTB COBPEMEHHBIX NH(OPMAIMOHHBIX TEXHOJIOTHI; (POPMUPOBAHNE YMEHUN OLICHUBATh
JOCTOBEPHOCTh €CTECTBEHHOHAYYHOH HH(popMaImy;

- BOCIIUTAaHUE YOSKIEHHOCTH B BO3MOYKHOCTH ITO3HAHMS 3aKOHOB MTPHUPO/IBI; UCTIOIE30BAHHS
JTOCTY)KEHUH (pr3KKH Ha 01aro pa3BUTHS YEJIOBEYECKON IMBHIM3AINH; HEOOXOUMOCTH COTPYAHUYECTBA B
MpoIecce COBMECTHOTO BBITIOJTHEHUS 33124, YBOKUTEIFHOTO OTHOIICHHUS K MHEHHIO OTIIIOHEHTA TIPH
00CyXJIEeHHH MTPOOJIEM €CTECTBEHHOHAYYHOTO COJICP)KaHUsl; TOTOBHOCTH K MOPAJIbHO-3THYECKOH OIICHKE
WCTIOJIb30BAaHUS HAYYHBIX JOCTH)KEHUH, YyBCTBA OTBETCTBEHHOCTH 32 3aIIUTY OKPY)KAIOLIEH Cpe/Ibl;

MCII0JIb30BaHUE IPUOOPETCHHBIX 3HAHUI U YMEHUH /ISl pEeIICHUS MPAKTUYECKUX 33]1a4 MOBCEAHEBHOM
JKU3HH, 00ecIieueHns 0€30MaCHOCTH COOCTBEHHOM »KU3HU. JIOCTHIKEHNE ITUX 1eIeH 00ecCreunBacTCs
pellIeHrneM CIIeIyIONInX 3a/1ay:

- 3HAKOMCTBO OOYUaIOLINXCS C METOIOM Hay4YHOTO TO3HAHMS M METOIaMH MCCIIE0OBaHUS 00bEKTOB U
SIBIICHUN TIPUPO/IBI;

- IPHOOPETCHHE 00YIAIOMIMMHKCS 3HAHUH O MEXaHMYECKHX, TEIJIOBBIX, JIEKTPOMAarHUTHBIX U
KBaHTOBBIX SIBJICHUSX, (PU3MYECKUX BEIIMUNHAX, XapAKTEPU3YIOMINX ITH SBJICHUS;

- (hopMHpOBaHHE YMEHUI HAOIIONATh MPUPOIHBIC SIBJICHUS U BBITIOJHSITH OIBITHI, 1a00paTOPHBIC
paboTHI U AKCIIEPUMEHTAIILHBIE UCCIICIOBAHUS C UCTIOJIH30BAHUEM U3MEPHUTEIBHBIX MPUOOPOB, IITMPOKO
MIPUMEHSIEMBIX B TIPAKTUYECKOM KU3HU;

- OBJIQJICHHE OOYJAIONIMMHUCS TAKUMU OOIIIeHAyYHBIMH MTOHATUSAMHE, KaK TIPUPOJTHOE SIBIICHUE,
AMIUPHUYCCKU YCTAaHOBJICHHBIH (DakT, mpobiieMa, THITOTe3a, TEOPSTUICCKUI BBIBOJI, PE3yIbTaT
JKCIIEPUMEHTAIILHON IIPOBEPKH;

- IOHUMAHUE YYATUMUCS OTINYHA HAYTHBIX TAHHBIX OT HEMIPOBEPCHHON HHPOPMAIUH, IIEHHOCTH
HAYKH JUISl YJIOBJIETBOPECHUS OBITOBBIX, IIPOW3BOJICTBEHHBIX U KYJIbTYPHBIX MIOTPEOHOCTEH YEIIOBEKA.

Pe3yabTaThl 0CBOCHHA Kypca (PM3MKH

JInYHOCTHBIE pe3yabTaThl

VY obGyuatomierocst OyayT chopMUpOBaHbL:

- I03HABATEJIbHbIE HHTEPECH], MHTEIUIEKTYaJIbHbIE M TBOPUYECKHE CIIOCOOHOCTH;

- yOeXJIEHHOCTh B BO3MOKHOCTH TO3HAHUSI IPUPO/IbI, B HEOOXOAUMOCTH Pa3yMHOI'O MCIIOJIb30BaHUS
TOCTH)KEHUHM HAyKH U TEXHOJIOTUH JJIs JalbHEHNILEro pa3BUTHUS YeJIOBEUECKOro o0IecTBa, yBaKEHUE K
TBOpLIAM HAyKH U TEXHUKH, OTHOIIEHHUE K (PH3MKE KaK IEMEHTY 00I1e4eI0BEYECKON KYIbTYpHI;
OOyuaromuiicst TOJYYUT BO3MOXKHOCTb 11 (POPMHUPOBAHUS:

- MOTHMBALIMU 00pa30BaTEIbHON IEATEIPHOCTH HA OCHOBE JIMYHOCTHO OPUEHTHUPOBAHHOTO MOIX0/1a;

- [IEHHOCTHBIX OTHOLIEHUN JPYT K JIPYTy, YUUTEII0, aBTOPaM OTKPBITUI U N300peTeHuil, pe3yapTaram
oOy4eHMUSI.

Metanpeamernslie pe3yabTarhl: B cooTBeTCTBUA PI'OC OOO BBIIENAIOTCS TPU IPYIIIBI
YHUBEPCATIbHBIX YU€OHBIX AEUCTBUN: PEryIsATUBHbIE, I03HABATEIbHbIE, KOMMYHUKATUBHBIE.

PeryasituBubie YY /I

OOyuaromuiics Hay4YuTCst

- aHAIM3MPOBATH CYIIECTBYIOIINE U TUIAHUPOBATH Oy TyIye o0pa3oBaTeibHbIe / pe3yIbTaThl;

- BBIJIBUTATh BEPCUU PELICHHUS MPOOIeMbl, (GOPMYITHPOBATH TUIIOTE3bI, IPEIBOCXHUIATH KOHEUYHBIN
pe3yJbTarT;



- CTaBUTb LEJIb ACATEILHOCTH HAa OCHOBE ONPEAETICHHOM MPOOJIeMBbl M CYHIECTBYIOIINX BO3MOKHOCTEH;
- opmynmpoBaTh yueOHbIC 3a/1a4M KaK IIard JOCTHKEHUS TOCTABICHHON LIEH JeSTeNbHOCTH;

- OTIPENENATh HEOOXOAUMBIE ISHCTBUE(S1) B COOTBETCTBUH C YUCOHOM U MMO3HABATEIBHOM 3a/1a4ei 1
COCTaBIISITh AIITOPUTM HX BBINOIHEHUs; O0yJaromuiics MOIyduT BOZMOKHOCTh HAYIUTHCS

- 000CHOBBIBATh U OCYILECTBIATH BbIOOP Hanboiee 3((HEeKTUBHBIX CIIOCOOOB pelIeHHs YUeOHBIX U
MO3HABATENbHBIX 33]1a4;

- COCTABIIATh IUIAH PEIIeHUs MPoOsIeMbl (BBITIOJIHEHHUS IPOEKTA, IPOBEACHHUS UCCIICTOBAHUS);

- IJITAHUPOBATH U KOPPEKTHUPOBATH CBOIO MHIUBUIYyaIbHYI0 00pa30BaTeNIbHYIO TPAEKTOPHUIO.

- COOTHOCHUTbH pealibHbIE U IJITAHUPYEMbIE Pe3YNIbTaThl HHIUBUyalIbHOM 00pa3oBaTeIbHOM
TSI TEIEHOCTH U JINaTh BBIBOJIBI,

IMo3naBaTtesbubie YV /]

OOyuaroumuiicss HAy4YUTCs:

- BBIACTIATH OOIIMIA IPU3HAK ABYX WJIM HECKOJIBKUX NPEAMETOB HIIU SIBICHUI U OOBSICHATH X
CXOJICTBO);

- 00BEIMHSATH MPEMETHI U SIBJICHHS B TPYIIIBI IO OTPEACICHHBIM MTPU3HAKaM, CPaBHUBATD,
KIIaCCH(PHUIMPOBATH M 00001IaTh (DaKThI U SIBIICHUS,

- BBIJICJISATH SIBIICHUE U3 OOILETo psiia APYTUX SBICHUH;

- W3J71arath MOJIYYCHHYIO HH(POPMALINIO, HHTEPIIPETUPYS €€ B KOHTEKCTE peraeMoi 3a/1auu;

- OOBSICHATD SIBIICHUS, TIPOIIECCHI, CBSI3U M OTHOIICHMSI, BBISBIISIEMBIC B XOJI€ IO3HABATEIHLHON U
UCCIIEI0BATENBCKOM IESITeNbHOCTH (TIPHBOANTH OOBSICHEHNE C N3MEHEHHEM (POPMBI TIPE/ICTABICHUS,
OOBSICHATD, NETATU3UPYSI WK 000011ast; OOBSICHATD C 3aJJaHHOW TOYKH 3pPEHHUS);

OO0y4aromuiicsi HOJy4YUT BO3MOKHOCTh HAYYHUTHCH !

- BBISIBJISITh U HA3bIBATh MPUYHMHBI COOBITHS, SIBJICHHS, B TOM YKCJIe BO3MOXKHbIC / HanboJiee BEpOsITHbIC
MIPUYUHBI, BO3MOYKHbBIE MOCIIEICTBUS 3aJaHHON MIPUYUHBI, CAMOCTOSITEIBHO OCYIIECTBIISSI IPUIUMHHO-
CJIEJICTBEHHBIN aHAIIN3,;

- ONPENENATh JIOTHYECKHUE CBSI3U MEXy TpeIMeTaMu U/UIIH SBICHUSMH, 0003Ha4aTh TaHHBIE
JIOTMUECKHUE CBSI3H C TIOMOIIBIO 3HAKOB B CXEME,;

- CTPOUTH MOJIENIb/CXEMY Ha OCHOBE yCIIOBHH 3a1aud W/WIN crioco0a ee pelieHus;

- CTPOHTH CXEMY, AITOPUTM ACHUCTBUS, UCTIPABIISITH WIIM BOCCTAHABIIMBATh HEM3BECTHBIN paHee
ITOPUTM Ha OCHOBE MMEIOMIETOCs 3HAaHHUsI 00 00bEKTe, K KOTOPOMY IMTPUMEHSIETCS alTOPUTM;

- COOTHOCHUTH ITOTyYEHHBIC PE3YIIbTATHl IOUCKA CO CBOCH AEATEILHOCTHIO.

KommyHukatusubie YY /|

OO0yyaromuiicss HAy4YuTCs:

- OTIPEAETISTh BO3MOKHBIE POJIM B COBMECTHOM JESITENBHOCTH; - UTPATh OINPEIEICHHYIO POJIb B
COBMECTHOMU JIEITEIbHOCTH,

- IPUHUMATH TIO3ULIMIO COOECEIHNKA, TOHUMas MO3UIIMIO APYroro, pa3anyaTh B €0 PeYH: MHEHHE
(TOYKY 3peHusi), J0Ka3aTeIbCTBO (apryMEeHTHI), (JaKThl; TUIIOTE3bl, AKCHOMBI, TCOPHH;

- ONpEeNeNsITh CBOU JCUCTBUA U ACMCTBUS MapTHEPA, KOTOPHIE CIIOCOOCTBOBANIN WIIH MPETSATCTBOBAIH
MPOAYKTUBHOW KOMMYHUKAIIUH;

- CTPOUTDH MO3UTHBHBIC OTHOIICHHUS B MIpoLiecce Y4eOHOH U Mo3HABATEIbHOMN 8 IesITeNbHOCTH;

- KOPPEKTHO U apryMEHTHPOBAHHO OTCTaUBaTh CBOIO TOUKY 3PEHHS, B TUCKYCCUU YMETb BBIJBUTAThH
KOHTPapPryMeHThI, Tiepedpa3upoBaTh CBOKO MbICIb (BJIaJCHUEC MEXaHHU3MOM SKBUBAJICHTHBIX 3aMEH);

- KPUTUYECKH OTHOCUTHCSA K COOCTBEHHOMY MHEHHIO, C IOCTOMHCTBOM MPU3HABATH OLIMOOYHOCTh
CBOEro MHEHUS (€CJTM OHO TAKOBO) U KOPPEKTUPOBATH

Oo0yyaromuiicsi MOJY4YUT BO3MOKHOCTh HAYUYHTHCSH

- TIpeyIaraTh albTePHATHBHOE pElIeHUe B KOH(IMKTHOW CUTYallnH,

- BBICIISITH OOIIYIO TOUKY 3PEHUS B IUCKYCCUH; — IOTOBAPUBATHCS O MPABUIIAX U BOIPOCAX IS
00CYXJIeHUsI B COOTBETCTBHH C ITOCTABJICHHOW MEpe IPYyIIoi 3ajaueil; - opraHu30BbIBaTh yueOHOe
B3aUMOJICUCTBHE B Ipymiie (OMpeaessiTh 00LIMe e , PacIpelelisaTh POJU, JOTOBAPUBATHCS JIPYT C APYroM
UT. I.);



- HCIOJIB30BaTh KOMITBIOTEPHBIC TEXHOJIOTHH (BKIIFOUAsl BLIOOP a/ICKBATHBIX 33/1aue
HHCTPYMEHTAIBHBIX TPOTPAMMHO-AIIAPATHBIX CPEJCTB U CEPBUCOB) JJIs pElICHUs] HH(DOPMAITHOHHBIX U
KOMMYHHKAITMOHHBIX Y4eOHBIX 3a/1a4, B TOM YHCJIe: BBIYUCIICHUE, HAMMCAHUE TTHCEM, COUNHEHUH,
JIOKJIa/10B, pedepaToB, CO3/JaHNe TPe3eHTaluil U Jp.;

- HCTIOJIb30BaTh HH(POPMALIUIO C yYETOM STUYECKHUX U MPABOBBIX HOPM,;

- co3J1aBaTh MHPOPMAIIMOHHBIE PECYPCHI PA3HOTO TUIMA U JUIS Pa3HBIX ayJAUTOPHH, COOM0IATh
MH(OPMALMOHHYIO TUTHEHY U TIpaBuiia HGOPMAIIMOHHOM 0€30MaCHOCTH.

TPEBOBAHUSA K YPOBHIO ITIOAT'OTOBKHU BBIITYCKHUKOB

BbINyCKHUK HAYYUTCS:

- coOuo1aTh NpaBuia 0€30MaCHOCTH M OXpaHbl TPyAa MpH paboTe ¢ yueOHBIM U Ja00PaTOPHBIM
000opyIOBaHUEM;

- IOHUMATh CMBICJI OCHOBHBIX (PM3MUECKHUX TEPMUHOB. (PU3NUECKOE TENO, PUINYECKOE SBICHUE,
¢bu3nveckas BEIIMINHA, €TUHHUIIB H3MEPCHHUS;

- pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTH IPH MOMOIIN (PU3NIECKUX METOJIOB;
aHAJIM3UPOBATh OTACIbHBIE ATAIbl IPOBEACHUS UCCIEI0BAHUN U HHTEPIPETUPOBATH PE3YJIbTATHI
HAOIIONEHUN U OIIBITOB;

- CTABUTH OTIBITHI 110 UCCIEIOBAHNIO (PU3NUECKUX SBICHUM WK GU3NIECKUX CBOMCTB Tel 0e3
MCTIOJIb30BAHUS MPSAMBIX U3MEPEHUH; TIPU 3TOM (HOPMYIHPOBATh IpodIeMy/3a1ady ya4eOHOTO
HKCIEPUMEHTA; COOMPaTh YCTAaHOBKY M3 MPEATIOKEHHOTO 000PYI0BaHUS ; TPOBOIUTH OIMBIT U
(opMynHUpOBaTh BBIBOJIBI.

[Tpumeuanue. [Ipu mpoBeaeHUN Hcciae 0BaHUS (PU3NUECKUX SIBJICHUN N3MEpUTENbHbIE IPUOOPHI
MCIOJIb3YIOTCS JIMIIb KaK JaTYUKU U3MEpeHHs (PU3NYECKUX BEJIMUMH. 3alKiCy MOKa3aHUM MPSMbIX
U3MEPEHUH B 3TOM cllydae He TpeOyercsl.

- IOHUMATh POJIb KCIIEPUMEHTA B IIOJYYEHUU HAY4YHOH HH(pOpMaLuy;

- IPOBOJIUTH NPSIMbIE U3MEPEHUs (PU3NUECKUX BEJIMUUH: BPEMs, pacCTOSIHUE, Macca Teja, 00beM, CHJIa,
TemIieparypa, aTMoc(epHOe 1aBICHUE, BIAXKHOCTh BO3/yXa, HAIIPSKEHKE, CUJIa TOKA, IIPU 3TOM BbIOUpPATh
ONTUMAJILHBIN CIOCOO U3MEPEHUs U UCII0JIb30BATh MPOCTEHINE METO bl OIIEHKH MO PELTHOCTEN
U3MEPEHHUII.

- IPOBOJUTH MCCIIEZJOBAHNE 3aBUCUMOCTEN (PU3NUECKUX BEIMYUH C UCIIOJIB30BAHUEM MPSIMBIX
W3MEPEHUI: TIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yJIbTATHI MMOTYYCHHON 3aBUCHIMOCTH
(bu3NYeCKNX BEJIMYUH B BHJIE TAOJIUI] U TPApHUKOB, A€TaTh BEIBOJBI IO pe3yabTaTaM HCCIIeIOBAHMS;

- TIPOBOJIUTH KOCBEHHBIC H3MEPEHHsI (PU3UUECKUX BETMUYHH: TIPU BHITIOJTHEHUN U3MEPEHHH cOOMpaTh
HKCIEPUMEHTAIBHYIO YCTAHOBKY, CJIEAYS MPEATI0KEHHONH HHCTPYKIMH, BEIUUCIIATh 3HAUCHUE BETMYNHBI U
aHAJIM3UPOBAThH MTOJTYYCHHBIEC PE3YNIbTATHI C YUETOM 33JaHHON TOUHOCTH U3MEPEHHIA;

- aHAJIM3MPOBATH CUTYAIlUH NPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa, y3HaBaTh B HUX MPOSBICHUE
M3YUYEHHBIX (PU3NYECKUX SIBIICHUH WM 3aKOHOMEPHOCTEN M IPUMEHSATh UMEIOIINECs 3HAHUS AJIs UX
OOBSICHEHHUS,

- MIOHUMATh NPUHIUIIBI ASUCTBUS MALINH, TPUOOPOB U TEXHUUECKUX YCTPONCTB, YCIOBUS UX
0€30I1aCHOT0 MCIOJIB30BaHUS B TIOBCEAHEBHOM KU3HH;

- UCIIOJIb30BATh IIPU BBINOJIHEHUH YU€OHBIX 33/1a4 HAyYHO-TIOMYIISPHYIO JIUTEPATYPY O (PU3HUECKUX
SBJICHUSX, CIIPABOYHbIE MaTepHUallbl, pecypchbl IHTepHeT.

BuinyckHuk nosiyuum 603mMo)cHOCHb HAYUUMbCA'

- OCO3HABaTh LIEHHOCTb HAYYHBIX UCCIIEA0BAHUH, POJb (PU3UKK B pacIIMPEHUH NPECTAaBICHUN 00
OKpY’KalollleM MUPE U €€ BKJIaJ B yIyUIlIeHHE KaueCTBa KU3HHU;

- UCIIOJIB30BATh MIPUEMBI IOCTPOEHUS (PU3UUECKUX MOJENeH, MOMCKa U (OPMYIUPOBKH JOKA3ATEIbCTB
BBIJIBUHYTBIX TUTIOTE3 U TEOPETHUECKUX BHIBOJIOB HA OCHOBE SMIIMPUYECKH YCTAHOBJICHHBIX (DAKTOB;

- CPaBHHMBATh TOYHOCTh M3MEPEHUS (PU3MUECKUX BEINYHH 10 BETMYNHE UX OTHOCUTEIbHON
MOTPENTHOCTH MPY POBEICHUH MPSMBIX U3MEPEHUIA;

- CaMOCTOSITEIHHO MPOBOIUTH KOCBEHHBIC H3MEPEHUS U CCIeI0OBaHUS (DU3NIECKUX BEITHUUH C
MCTIOJIb30BAHUEM PA3IMYHBIX CIIOCOOOB M3MEPEHUsT (PU3NUECKUX BEITMYHH, BEIOUPATH CPEACTBA H3MEPEHHUS
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C Y4€TOM He00X0AMMO TOYHOCTH N3MEPEHUH, 000CHOBBIBATH BBIOOP CcI10c00a U3MEpEHUsl, aIeKBaTHOTO
MOCTaBJICHHOM 3ajjaue, MPOBOAUTH OLEHKY JIOCTOBEPHOCTH MOJIYYEHHBIX PE3yIbTaTOB,;

- BOCHIPUHUMATh HHPOPMALIUIO (PU3UUECKOTO COJIEPKaHUsI B HAYUHO-TIOMYJIIPHON JTUTepaType U
CpeACTBax MaccoBOi MH(OpMaIUY, KPUTHUYECKU OLIEHUBATh MOJYYEHHYIO0 HH(POPMAIIHIO, aHATTU3UPYS e
cofiepKaHMe U JaHHbIe 00 UCTOYHHMKE HH(OopManny;

- CO3/1aBaTh COOCTBEHHBIEC ITMCHMEHHBIC U YCTHBIE COOOIICHHS O (PU3MUECKHX SBJICHUSX HA OCHOBE
HECKOJIbKMX UCTOYHUKOB MH(OpMALINK, COPOBOXKIATH BBICTYIIJICHUE ITPE3EHTALNEH, YIUTHIBAs
0COOCHHOCTH ayAUTOPHU CBEPCTHUKOB.

Mexanu4eckue siBJCHUSA

BbInyCKHUK HAYYHUTCH:

- pacro3HaBaTh MEXaHUUECKHE SBJICHUS U OOBSICHITH HA OCHOBE UMEIOLINXCS 3HAHUN OCHOBHBIE
CBOICTBA WJIM YCIIOBUS MPOTEKAHUS ITUX SIBJIEHUI. paBHOMEPHOE U HEPAaBHOMEPHOE JBHKECHUE,
PaBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHNE, OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBUKEHMSI, CBOOOTHOE TIaICHUE TeJl, PABHOMEPHOE JIBUYKEHUE 110 OKPYKHOCTH, MHEPIIMS, B3aUMO/ICHCTBHE
TeJI, PEaKTUBHOE JIBIDKEHHE, TIepeiada JaBJIeHHUS TBEPAbIMU TeJIaMH, )KUIKOCTSIMU U Ta3aMu, aTMoc(epHoe
JlaBJICHUE, IUIaBaHUE TeJl, PABHOBECHE TBEP/IBIX TEJI, UMEIOIINX 3aKPEIUIEHHYIO OCh BpallleH N,
KoJIeOaTeIbHOE ABIKCHUE, PE30OHAHC, BOTHOBOE JIBMKEHHE (3BYK);

- OIMCHIBATh U3YUYEHHBIC CBOMCTBA TEJI U MEXaHUYECKUE SIBJICHUS, UCTIONb3Ys (pU3nUecKre BETHYUHBI:
MyTh, MIEpeMEIIeHHEe, CKOPOCTh, YCKOPEHHE, Nepruo i 0OpalleHus, Macca Tela, INIOTHOCTh BEIIEeCTBa, CUIla
(cuuma TspKecTH, cuiia yIpyrocTH, CUJia TPeHHS), IaBJICHUE, HMITYJIbC Tejla, KWHETUYeCKast SHEePTus,
NOTEHIMATIbHAas! PHEPI s, MexaHu4yeckas padoTa, MexaHudeckas MomHoctb, KITJ{ npu coBepuiennn
paloThI ¢ UCTIOIB30BAHUEM IIPOCTOr0 MEXaHNU3MA, CUJIa TPEHUS, aMILTUTY/1a, IEPUOJ] U 4acToTa
Kosie0aHMH, IITMHA BOJIHBI U CKOPOCTh €€ paclpoCTPaHEHHUs; IPU ONMCAHUU MPABUIBHO TPAKTOBATh
(bu3nyecKkuil CMBICI UCTIONb3YEMbIX BEIMUUH, UX 0003HAUYEHUS U €AMHULIBI U3MEPEHUs], HAXOIUTh
(GopMyIbl, CBS3BIBAIOLINE JAHHYIO (PU3NYECKYIO BEIMUUHY C JPYTUMH BEIMYMHAMHU, BEIYUCIIATH 3HAUCHHE
(hbM3UYECKOI BEIMYNHBI,

- aHAJM3UPOBAThH CBOICTBA TE€J, MEXaHUYECKHUE SIBJICHUS U MPOLIECCHI, UCIOJIB3YS (PU3NUECKUE 3aKOHBI:
3aKOH COXpPaHEHHsI SHEPTUH, 3aKOH BCEMUPHOTO TATOTCHHUS, IPUHIIMIT CYTIEPIIO3UIMU CHIT (HAX0KICHUE
paBHoeicTBytotiei cubl), |, 11 u 111 3akonbr HeroToHa, 3aK0H COXpaHeHUsT UMITYbca, 3aKOH ['yKa, 3aKoH
[Tackaist, 3aK0H ApXUMe/a; IPH 3TOM Pa3IndaTh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA U €r0
MaTEeMaTHYECKOE BbIPAKECHHUE;

- pa3nuyaTh OCHOBHBIE MPU3HAKN M3YYEHHBIX (DU3MYECKUX MOJIIIEH: MaTepruanbHas TOUKa,
MHEpLHAIIbHAs CUCTEMA OTCUETA,

-pemarth 3a/1a41, UCHOJIb3Ysl (PU3NUeCcKUe 3aKOHbI (3aKOH COXPAHEHHSI DHEPTHH, 3aKOH BCEMUPHOTO
TArotenus, npuauun cyneprno3uuuu cudi, |, Il u Il 3axonsr HeroToHa, 3aK0H cCOXpaHEeHUs UMITYIIbCa, 3aKOH
I'yka, 3axoH [lackans, 3akoH Apxumena) u GopMyibl, CBsI3bIBarOIIUE (PU3NIECKHE BEINYMHBI (ITyTh,
CKOPOCTb, YCKOPEHHUE, Macca Tella, INIOTHOCTh BELIECTBA, CUIIA, JABJICHNE, UMITYJIbC TEJla, KHHETHYeCKast
SHEPrus, MOTEHIHANbHAS SHEPrUsl, MeXaHUuecKas padoTta, Mexanuueckas moutHocts, KI1J1 mpocToro
MEXaHU3Ma, CUJIa TPEHUS CKOJIbKEHUs, KO3()(OUIIMEHT TPEeHus, aMIUIUTY/Aa, IEPUOJ ¥ YacTOTa KoJleOaHui,
JJIMHA BOJIHBI M CKOPOCTh €€ PACHPOCTPAHEHHS): Ha OCHOBE aHAIM3a YCIOBUS 3a/1a4i 3alUChIBATh KPATKOE
YCIIOBHE, BBIJIEJIATh (PM3UUECKUE BETUUNHBI, 3aKOHBI U ()OPMYIIbI, HEOOXOAUMBIE JJIs €€ PEeLeHNU,
IIPOBOJIUTH PAcUEThl U OLIEHUBATh PEAIbHOCTh MOJyYEHHOTO 3HAUCHUsI (PU3MUECKON BETMYHHBI.

BuinyckHUK nosiyuum 603mo0)cHOCHIb HAYYUMbCA.

- ICTI0JIb30BaTh 3HAHUS O MEXaHUYECKHX SIBJICHUSIX B MOBCEIHEBHOM KU3HU JUIsl 0OeCTIeUeHH
0€30MacHOCTH MPH 00paleHUH ¢ TPUOOpaMU U TEXHUUECKUMHU YCTPOMCTBAMH, JUIsl COXPaHEHHSI 30POBbS
1 COOJIIOIEHUSI HOPM 9KOJIOTUUYECKOTO MOBEJCHHSI B OKpYXKAIOIIeH cpesie; MPUBOIUTH IPUMEPHI
MIPAKTUYECKOT0 UCIIOIb30BaHUS (PU3NYECKUX 3HAHUN O MEXaHUUYECKUX SIBICHUSIX U PU3NYECKUX 3aKOHAX;
IIPUMEPHI UCII0JIb30BAHUS BOBOOHOBIISIEMBIX HCTOYHUKOB SHEPTUU; SKOJOTUUYECKUX MTOCIEACTBUM
UCCIIEJOBaHUS] KOCMUYECKOTO MPOCTPAHCTB,;

- pa3nuyarh rpaHHIIbl IPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, IOHUMATh BCEOOIIUI XapaKTep
(byH/IaMEHTATBHBIX 3aKOHOB (3aKOH COXPAaHEHHsI MEXaHUUECKOW SHEPIHH, 3aKOH COXPAaHECHUS HMITYJIbCa,



3aKOH BCEMHUPHOT'O TATOTEHHSI) M OTPAHUYCHHOCTD UCIIOJIb30BaHMsI YaCTHBIX 3aKOHOB (3aKkoH ['yka,
Apxumena u ap.);

- HaXOJIUTh aJICKBaTHYIO MIPEIIOKEHHOM 3a/1aue (PU3NIecKyro MOIeThb, pa3pemniarh MpooieMy Kak Ha
OCHOBE MMEIOLIUXCS 3HAHUN 110 MEXAHHUKE C UCIOJIb30BAHUEM MAaTEMAaTUUYECKOIO arnapara, Tak U pu
ITOMOIIIM METOJIOB OLIEHKH.

TensioBbie sIBJICHUS

BbINyCKHUK HAYYHUTCS:

- pacno3HaBaTh TEIJIOBbIE SBICHUS U OOBSICHATH HAa Oa3e UMEIOIINXCS 3HAaHUH OCHOBHBIE CBOMCTBA WU
YCJIOBHS IPOTEKAHUS ITHX SIBICHUI: Tuddy3ust, U3MEHEeHHe 00beMa Tell PU HarpeBaHUU (OXJIAXKICHUH),
00JbIlIast CXKUMAEMOCTh Ta30B, MaJlas CKUMAEMOCTh JKUJIKOCTEH U TBEPJIBIX Tell; TEIJIOBOE PaBHOBECHE,
WCIapeHne, KOHAEH CaIs, TJIaBIeHUE, KPUCTALIN3aINsl, KHTIEHHE, BJAKHOCTh BO3/IyXa, pPa3InIHbIC
Croco0BbI TerIonepeaayH (TEIOMPOBOAHOCTD, KOHBEKIIHS, U3JTyUEHHE), arperaTHbIe COCTOSIHUS BEIECTBA,
MOTJIOIICHUE PHEPTUH TIPU UCTIAPEHUH KUIKOCTH U BBIJICJICHUE €€ TP KOHICHCAIIUH T1apa, 3aBUCUMOCTh
TEMIIepaTypbl KUIICHUS OT JaBJICHUS;

- OMACHIBATh U3YYCHHBIC CBOMCTBA TN U TCILIOBBIC SIBIICHUS, HCIIOJIB3Ys (DU3MUECKUE BETUYNHBI:
KOJIMYECTBO TEIUIOThI, BHYTPEHHSISI SJHEPT U, TEMIIEpaTypa, yeabHas TeIJI0EMKOCTh BEUIECTBA, yeIbHas
TEIUIOTA TUIABIICHUS, YIeTbHAs TeIUIOTa MapooOpa3oBaHus, yAeIbHas TEIIOTa CrOPaHUS TOTUINBA,

K02 (UIMEHT MOIE3HOTO JEHCTBUS TEIJIOBOTO ABUTATEINsI; IPU OTMIMCAHUY MPABUIBLHO TPAKTOBATH
(U3HUECKUN CMBICT HCTIOIh3yEeMbIX BETMYNH, MX 0003HAYCHHUS U €MHUIIBI H3MEPEHHU s, HAXOUTh
(hopMyIibl, CBS3BIBAIOIINE JAaHHYIO (PM3MUYECKYIO BETUYHUHY C IPYTUMHU BETUYMHAMH, BRIUMCISITH 3HAUCHUE
(bu3nUuecKoil BeTUYHHBI,

- AHAJIU3MPOBATH CBOMCTBA TeJl, TENJIOBBIE SIBIICHHS U MTPOLIECCHI, CIIOJIb3YsI OCHOBHBIE MOJIOKEHUS
ATOMHO-MOJIEKYJIIPHOTO YUEHHUS O CTPOCHHMH BEILIECTBA U 3aKOH COXPAHEHUS SHEPTUH;

- pa3nM4aTh OCHOBHBIE MPU3HAKU W3YUYEHHBIX (U3UYECKUX MOJIENIel CTPOCHHUS Fa30B, JKUIKOCTEH 1
TBEPJIbIX TEN,

- IPUBOJIUTH MIPUMEPHI TPAKTUUECKOTO UCIOB30BaHUS (PU3HUECKUX 3HAHUM O TETJIOBBIX SBJICHUSX;

- peuiathb 3a/1a4M, UCIO0JIb3YS 3aKOH COXPAHEHHUs SHEPTHH B TEIJIOBBIX Mpolieccax u GopMyJbl,
CBSI3bIBAOIINE (PU3HUECKUE BETUUMHBI (KOJMUECTBO TEIIOTHI, TEMIIEPATYpa, yAeIbHAs TEIIOEMKOCTh
BEIIIECTBA, y/eJbHAs TEIUIOTA TUIABJICHHS, YACIbHAs TEIUIOTa MapooOpa3oBaHus, yaeabHas TEII0Ta
CTOpaHUS TOTUTUBA, KOA(P(HUIIUEHT MMOJIE3HOTO JCHCTBHUS TEIJIOBOTO JBUTATEIIS): HA OCHOBE aHAIN3a
YCIIOBUS 33JIa4H 3aIHCHIBATH KPATKOE YCIOBHE, BBIICTATh PU3NUCCKUE BEIIMIMHBI, 3aKOHBI U (DOPMYITBI,
HEOOXOMMBIE JIsl €€ PEIIeHHU s, TPOBOJIUTh PACUETHI U OLICHUBATh PEAIbHOCTh MOJIYYEHHOTO 3HAUCHHS
(U3NYECKOI BETUIHHBI.

Bovinycknuk noayuum 603M0MHCHOCMb HAYUUMBCA:

- HCIIOJIH30BATh 3HAHMSI O TEIUIOBBIX SIBJICHUSX B TIOBCETHEBHOM KU3HU JJis oOecnieuenus 11
0€30MMacHOCTH P O0paleHHH ¢ TPUOOPaMU M TEXHHUYECKUMHU YCTPOUCTBAMH, ISl COXPAHESHHSI 3I0POBbS
1 COOIOIGHUSI HOPM JKOJIOTUUECKOTO TMOBEJCHHSI B OKPYXKAIOIIEH cpejie; MPUBOIUTH MIPUMEPHI
9KOJIOTHUECKUX MOCIEICTBUN pabOThI IBUTaTeNIell BHYTPEHHETO CTOPAHUSs, TETLIOBBIX U
TUAPOAIJIEKTPOCTAHIINM;

- paznMy4aTh TPAHUIBI IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TOHUMATh BCEOOIINI XapaKTep
byHIaMEHTATBHBIX (PU3HUYECKUX 3aKOHOB (3aKOH COXpAHEHUsI SHEPTUH B TEIIOBBIX MPOIIECcax) U
OTPaHUYEHHOCTh UCMOJIb30BAHMS YACTHBIX 3aKOHOB,;

- HaXOJIUTh a/IEKBaTHYIO MIPEIOKEHHOM 3a/1aue (pU3HUecKyro Moiesb, pa3peniath NpooieMy Kak Ha
OCHOBE MMEIOLIUXCS 3HAHUN O TEIUIOBBIX SBJIEHUAX C UCIIOJIb30BAHMEM MAaTEMaTUUECKOTO anmnapara, Tak u
MIPU TIOMOIIA METOJIOB OI[EHKH.

DJIeKTpUYecKHe U MATHUTHbIE SIBJICHUSI

BbhInyCKHUK HAYYHUTCS:

- pacro3HaBaTh IEKTPOMATHUTHBIC SIBICHUSI U OOBSICHATH HA OCHOBE MMEIOIIUXCSI 3HAHUI OCHOBHBIE
CBOMCTBA UJIM YCJIOBUS MPOTEKAHUS ITUX SBJICHUI. JIEKTPU3AIMs TEJl, B3aUMOJICHCTBUE 3aPsJIOB,
AJIEKTPUUYECKHIA TOK M €ro JAeHCTBUsI (TEIIOBOE, XUMUYECKOE, MATHUTHOE), B3aMMO/ICHCTBHE MarHUTOB,
AJNIEKTPOMATrHUTHASI UHAYKLUS, IEUCTBUE MAarHUTHOTO TOJIsI HA MPOBOJAHUK C TOKOM M Ha JIBUXKYIILYIOCS



3apsKEHHYIO YacTHUILY, IEHCTBUE BJIEKTPUUECKOTO MOJIS Ha 3apsyKEHHYIO YacTHIY, 3JIEKTPOMAarHUTHbIE
BOJIHBI, IPSIMOJIMHENHOE PaclpoCTpaHEHHUE CBETA, OTPAKEHUE U MPEIIOMIIEHUE CBETA, IUCIIEPCHS CBETA.

- COCTABJISITH CXEMBI JIEKTPUUECKUX LIETIEN € MTOCIIEN0BATEIbHBIM U MAPAJIEIbHBIM COETUHEHUEM
AIIEMEHTOB, pa3jnyasi yCIOBHbIE 0003HAUYEHHS JIEMEHTOB 3JIEKTPUUYECKUX IIeTIel (MCTOUYHUK TOKa, KoY,
PE3UCTOP, PEOCTaT, IaMIIOYKa, aMIIEPMETP, BOJILTMETD).

- UCIIOJI30BATh ONTHYECKUE CXEMBI JIJIs IIOCTPOSHHs M300paKeHUH B TUIOCKOM 3epKalie U
coOuparomieit J1H3e.

- OINUCHIBATh U3YYEHHBIE CBOMCTBA TEJN U AJIEKTPOMATHUTHBIE SBJICHUS, UCIIOJIB3YS (PU3HUYECKUE
BEJINYUHBI. SJIEKTPUUECKUN 3apsijl, CUJIA TOKA, SJIEKTPUUECKOE HAIIPSKEHUE, JIEKTPUUIECKOE
COMPOTUBIICHUE, YIETbHOE CONPOTUBIIEHUE BEIIECTBA, pabOTa 3IEKTPUUECKOTO MOJIsI, MOIIIHOCTh TOKA,
(hoKyCcHOE pacCTOsIHUE U ONTUYECKasi CHJIA JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, IJIMHA BOJIHBI U
4acTOTa CBETA; PHU OMMCAHUH BEPHO TPAKTOBATh (PU3NUECKUN CMBICI UCTIOJIb3YEMbIX BETUUHH, UX
0003HaYEeHUSI U €MHUILIBI U3MEPEHUS; HAXOAUTh (POPMYIIbI, CBSA3bIBAIOLINE JaHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMHU BETUUYNHAMHU.

- aHAJIM3MPOBATH CBOMCTBA TEJI, DJIEKTPOMATHUTHBIC SIBJICHUS M IIPOLIECCHI, UCIOJB3Ys (PU3NIECKUE
3aKOHBI. 3aKOH COXPaHEHUS AIEKTPUUECKOro 3apsaaa, 3akoH OMa AJis yyacTka 1eny, 3akoH JDxoyns-Jlenna,
3aKOH MPSIMOJIMHEMHOIO PAcIIpOCTPAHEHUSI CBETA, 3aKOH OTPAYKEHUS CBETA, 3aKOH IIPEJIOMJICHUS CBETA,
IIPY ATOM pa3inyarh CIOBECHYIO (JOPMYIMPOBKY 3aKOHA U €r0 MAaTEMAaTHUYECKOE BhIPAXKECHHUE.

- IPUBOJMTH MPUMEPHI TPAKTUYECKOTO MCTIOJIB30BaHMs (PU3MUECKUX 3HAHHUH O AIEKTPOMArHUTHBIX
SBJICHUSX

-pemarh 3a/1a4u, HCHoJb3ys Gusndeckue 3akoHbI (3akoH OMa a7t yyacTka 1enu, 3akoH Jhxoyss
Jlenna, 3aK0H NPSAMOJIMHENHOTO PaCHpPOCTPAHEHUS CBETA, 3aKOH OTPAKEHUSI CBETA, 3aKOH MPEIOMIICHUS
cBeta) U GOpMYIIbl, CBA3BIBAIOIINE (PU3NYCCKUE BETMIUHBI (CHTa TOKA, SIEKTPUUECKOE HAIPSKEHHUE,
ANIEKTPUYECKOE COTIPOTHUBIICHUE, YAECTBbHOE COMTPOTUBIICHHE BELIECTBA, paboTa 3JEKTPUUECKOTO MOJI,
MOIIIHOCTh TOKa, ()OKYCHOE PACCTOSIHUE U ONTHUYECKasi CUJIa JIMH3bI, CKOPOCTH AIEKTPOMArHUTHBIX BOJIH,
JUTMHA BOJIHBI U 4acTOTa CBeTa, (GOPMYJIBI pacueTra 3JIEeKTPHUUECKOTr0 COPOTUBIICHUS TIPU
MOCJIeI0BATEIbHOM U MapaljIeIbHOM COSJMHEHNH TPOBOIHUKOB): HA OCHOBE aHAJIN3a YCIOBHUS 3a/1a41
3aMMChIBAaTh KPaTKOE yCIOBUE, BHIACIATH (PU3HUECKUE BEJIMUUHBI, 3aKOHBI U (POpMYIIbI, HEOOXOUMBIE IS
€€ pelIeHH s, IPOBOJUTH PACUEThl U OLICHUBATH PEATLHOCTD MOJIyYEHHOTO 3HaUeHUs (pru3nuecKoit
BEJIMYHHBI.

Buinycknuk noayuum 603M0M#CHOCHIb HAYUUMbCA

- ACTIOJIB30BATh 3HAHUS 00 AIIEKTPOMArHUTHBIX SBJICHUSAX B IOBCETHEBHOM KU3HU JUIsl 00ECTICUCHHS
0€30MacHOCTH IpU OOPAIICHNH C TPUOOPAMH U TEXHUYECKHMHU YCTPOHCTBAMH, JIJISI COXPAHEHUS 3710POBBSI
U COOJIOZICHUSI HOPM 9KOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIICH Cpesie; MPUBOIUTH IPUMEPHI BIUSTHUS
AJIEKTPOMAarHUTHBIX U3Yy4EHUN Ha KUBbIE OpraHU3MBI;

- pa3nuyarh rpaHHIbl IPUMEHUMOCTH (PU3NYECKHX 3aKOHOB, IOHUMATh BCEOOIIUI XapaKTep
(byH/IaMEHTAILHBIX 3aKOHOB (3aKOH COXPAaHEHHs DIICKTPHUYECKOTO 3apsi/ia) U OTrPaHUYEHHOCTD
UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB (3akoH OMma jist yyacTka nend, 3akoH Jixoyns-JIenna u ap.);

- UCTIOJIB30BATh MIPHUEMBI TOCTPOCHUS (PU3UUECKUX MOJENeH, Moucka U GopMyTUPOBKH TOKA3aTEIbCTB
BBIJIBUHYTBIX TUIIOTE3 U TEOPETUYECKUX BHIBOJIOB HA OCHOBE SMIIMPUUECKU YCTAaHOBJICHHBIX (DAKTOB;

- HaXOJIUTh aJIEKBaTHYIO MIPEI0KEHHOM 3a/1aue (PU3HUecKyro MoIesb, pa3peniath NpooieMy Kak Ha
OCHOBE UMEIOIIMXCS 3HAHUHN 00 3JeKTPOMAarHUTHBIX SIBJICHUSX C UCIOJIb30BAaHUEM MAaTEMaTHYECKOTO
amnmapara, TaK ¥ IIpH IOMOIIM METOJOB OLICHKHU.

Conep:xanue y4e0HOro npeamera
10 kaacce

PDu3uKa ¥ MeTOAbI HAYYHOI'0 NIO3HAHMUS

®u3uka Kak Hayka. HayuHble METO/IbI O3HAHUS OKPYKAIOLIEr0 MUPA U UX OTINYMS OT APYTHX
METOJI0B NO3HaHus. PoJIb dKCIepUMEHTa U TEOPUH B IIPOLIECCE TO3HAHUS PUPOABL. MozaenupoBaHue
¢busnveckux sBICHU U npoueccoB™. Hayunsle runore3sl. @usnueckue 3akoHbl. Ou3nyeckre TeOpHu.



['paHuIBl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB U Teopuid. [IpuHimmn coorBeTcTBUS. OCHOBHBIC AJICMEHTHI
¢bu3nvecKoil KapTHHBI MUpA.

MexaHnnka

KunemaTnka.  Mexanuueckoe — nBwkeHue.  MarepuanpHas  Touka.  OTHOCHUTEIBHOCTh
MexaHuyeckoro JBmkeHus. Cucrema orcdera. Koopamnatel. Bextop mnepememenus. CKopocTs.
VYckopenue. IlpsMonnHeiiHoe IBMKEHHE C TOCTOSHHBIM YyckopeHHeM. CBOoOOIHOE majeHue Tell.
JIBH>KEeHME Tella 0 OKPYKHOCTH. LIeHTpoCcTpeMUTENnbHOE YyCKOPEHUE.

Kunemaruka tBepporo tema. IloctynarenpHoe nBukeHue. BpamarenbHoe IBH)KEHHE TBEPAOIO
TeJa. YTaoBasi v JIMHEHHAsi CKOPOCTH BpaIICHUS.

JAunamuka. OcCHOBHOe yTBepxkAcHHE MexaHukd. llepBwlii 3akoH Hperorona. HHeprumanbHble
cuctembl otcueta. Cuna. CBs3b Mexay cuiioil u yckopeHueMm. Bropoii 3akon Herotona. Macca. Tperuii
3akoH Herorona. [TpuHuun oTHocuTensHOCTH [ anumes.

Cunsl B npupoae. Cuiia TAroTeHust. 3aKkoH BCEMUPHOTo TAroteHus. [lepBas kocmuueckas CKOPOCTb.
Cuna tsxectu v Bec. HeBecomocts. Cuna ynpyroctu. 3akoH ['yka. Cuibl TpeHUS.

3akoHbl coxpaHeHusi B MexaHuke. lmmynbc. 3akoH coxpaHeHUs HMIyJabca. PeakTuBHOE
nBmwkenue. Pabota cunbl. Kunermueckass sueprusi. [loTeHumanbHas sSHeprus. 3aKOH COXpaHEHUS
MEXaHUYECKOH YHEPIHUU.

DJIeMeHTbI CTATHKH

PaBHoBecue. Buasl paBHOBecHs. MOMEHT CHIIbI. Y CIIOBHSI PaBHOBECHs TBEPAOro Teia. PaBHOBecHe
pblyara.

Vcnonb30BaHNe 3aKOHOB MEXAHUKHU JJIs1 OOBSICHEHHSI IBUKEHUSI HEOSCHBIX TeJl U [UIs Pa3BUTHUSA
KOCMHMUECKUX HccienoBanuil. [Ipaktuueckoe npuMeHeHne PU3NYECKUX 3HAHUHN B MOBCEIHEBHOM KU3HU
JUIS ICIIOJIB30BAHUS ITPOCTBIX MEXaHU3MOB, MHCTPYMEHTOB, TPAHCIIOPTHBIX CPEJICTB.

®poHTAJbHbIE JIA00PaTOPHbIE PA0OTHI

Jlabopamopuas paboma Ne 1 «Hccnedosanue pasHOyCKOPEHHO20 NPAMOIUHEUHO20 OBUNCEHUAN(C
UCIIOJIb30BaHUEeM 00opymoBanus «Touka pocra»)

Jlabopamopnas paboma Ne 2«H3yuenue osudicenusi mena OpoueHH020 20pu30HMaibHo»(C
UCII0JIb30BaHuEeM 00opymoBanus «Touka pocra»)

Jlabopamopnas paboma Ne 3 «H3yuenue 08udiceHuss meaa no OKPYICHOCHU NOO OelCMEUEM CUTL
ynpyeocmu u mssicecmu»(C UCNOIb30BaHUEM 000pyI0BaHus «ToUKa pocTa»)

Jlabopamopnas paboma Ned«Hccredosanue uzmenenus geca mena npu €20 O8UNCEHUU C
yekopenuem»(C UCIOIb30BaHHeM 000pyaoBaHust «Touka pocTta»)

Jlabopamopnas paboma Ne S«H3yuenue koaghguyuenma mpenus ckonvicenus»(C UCIoIb30BaHHEM
obopymoBanus «Touka pocta»)

Mouaexyasipuas puzuka

OcHOBBI MOJIEKYJSAPHOI (u3uKkH. BO3HUKHOBEHHME AaTOMMCTHYECKOM THIIOTE3bl CTPOCHUS
BELIECTBA U €€ DKCIIEPUMEHTAIIBHBIE JOKa3aTeabCTBa. Pazmepsl u macca monekyi. KoaudecTso BemecTsa.
Mons. IlocrosiHHas ABoranpo. bpoyHoBckoe nuxkenue. Cuilbl B3auMoJeHcTBUS MoJieKyn. CTpoeHue
ra3oo0pa3HblX, KHUAKUX M TBEpAbIX Ted. TeroBoe NBIWKEHHE MOJeKyld. Mojenb HlleanbHOro Trasa.
OcHOBHOE ypaBHEHHE MOJIEKYISPHO-KHHETHYECKON TEOPUH rasa.

Temneparypa. JHeprus TenJoBoro JABHKeHUs] MoJIeKyJl. TeroBoe paBHoBecue. OnpeneneHue
temneparypbl. AOcoitoTHas Temmeparypa. Temmeparypa — Mepa cCpelHed KHHETUYECKOW SHEepruu
MOJIeKyJI. Mi3Mepenne CKopocTel ABUKEHUS MOJIEKYJI ra3a.

YpaBHeHHE COCTOSIHMA HAEaJbHOro rasa. YpasHenue Menzeneesa— Kilanelipona. I'a3oBbie
3aKOHBIL.



Tepmogunamuka. Buyrpennss sHeprus. PaGora B TepmoamHamuike. KolndecTBO TEIUIOTHI.
Tennoemkocts. IlepBblil 3akoH TepmoanHamuku. M3omporeccsl. AnuabaTtHblil npouecc. Bropoii 3akoH
TEPMOJIMHAMHKH: CTATHCTUYECKOE MCTOJIKOBaHUE HEOOPATUMOCTH MpolieccoB B mpupoie. [lopsaok u xaoc.
TennoBeie ABUTaTeNH: JBUTATENh BHYTpeHHero cropanus, auszenb. KIIJ[ aBurareneii. IlpobGremsl
SHEPreTUKHU U OXPAHBI OKPYKAIOILIEH CPEebl.

B3anmHoe mnpeBpaiieHue KUAKOCTedl u ra3oB. TBepablie Tesa. lcrapeHue W KUIICHME.
Hacpimennsiii map. Brnaxknocts Bo3nyxa. Kpucramnmmueckue u amopdubie Tena. [lnaBienue wu
OTBepjieBaHKe. Y paBHEHHE TEIJIOBOTO OajaHca.

@poHTANBHBIE JJA0OpPaTOPHbIE PA0OTHI
Jlabopamopnas paboma Ne6 «H3yuenue usomepmuyeckoeo npoyecca»(c UCIOIb30BaHUEM
obopymosanus «Touka pocra»)
Jlabopamopnas paboma NoT«H3yuenue ypaeneHus cocmosinus uoeanibHo2o 2aza»(c
UCII0JIb30BaHUEeM 000opynoBanus «Touka pocrta»)
Jlabopamopnas paboma Ne8 «Hzmeperue omnocumenbHol 1aiCHOCU 8030YXaA»
Jlabopamopnas paboma NeQ «Hszmepenue memnepamypsvl KPUCMAITUZAYUL U YOETbHOLL
memnepamypul niasienus geujecmea»(C UCIoIb30BaHUEM 000pynoBanus «Todka pocTay)

DJIeKTPOANHAMUKA
DJIEKTPOCTATHKA. DIEKTPUUECKUN 3apsii M DJIEMEHTApHBIE YaCTHUIIBl. 3aKOH COXPaHEHUS

ANEKTpUYECKOro 3apsna. 3akoH Kynona. Dnektpuueckoe moje. HampsykeHHOCTh 3IEKTPHYECKOTO TOJIS.
[Ipunnun cyneprnoduuuu  nosied. I[IpOBOAHUMKM B DIEKTPOCTATHYECKOM MoJie. JIudnekrpuku B
anektpuueckoMm mose. [lomspuzanus AudNeKTpUKoB. [lOTEHIMATBLHOCTD AIEKTPOCTATUYECKOTO TIOJIS.
[ToTeHuman u pa3HOCTh MOTEHIIMANIOB. DJIEKTPOEMKOCTh. KoHaeHcaTOphl. DHEPrus 3JIEKTPUUYECKOTO MO
KOHJICHCATOpa.

Jlabopamopnas paboma Nel0 «H3zmepenue snekmpuueckotl emxocmu KoHoencamopa» (¢

UCIIOJIb30BaHUEeM 00opymoBanus «Touka pocta»)

Pacnpenesienue yacoB no remMam.

Ne Pasznen KonnuecrBo | Konrpoabhas | JlaGopatopHble
4acoB pabdora padoThI

1. Beenenne. @usnka u puznyueckue 2
METO/Ibl U3yYECHHUS] IPUPOIBI

2. Mexanuka 46 4 5

3. OcHOBBI MOJIEKYJIIPHO- 35 2 4
KUHETHUYECKOU TEOpUU u
TEPMOJIMHAMUKU

4, OCHOBBI JICKTPOAUHAMUKH. 15 1 1
MMOBTOPCHUE 4

Utoro 102 yaca

11 knace(102uacos).
Pazgen 1. «JnexkTpoauHamMuka» (mpogoJukenue) (23 4.).

Temal.«IToCTOSHHBIAAICKTPHUSCKUATOK»(9 1).
JeNCTBUAIEKTPUYECKOTOTOKA. Y CIIOBUACYIIECTBOBAHHUIEKTPUIECKOTOTOKA. CTOPOHHHEC
WIBL. DJEKTPUUECKUHTOKBIIPOBOAHNKAX. 3akOHOMa u1gyyacTkanenu. ConpoTuBIEHUETIPOBO
JTHUKA.3aBHCUMOCTHCOTIPOTHBICHUAOTTEMITEpATYpHI. [ CBEPXITPOBOMMOCT. |
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CoenuHeHne NpPOBOAHMKOB. PaboTa M MOIIHOCTH 3JEKTPUYECKOro Toka. 3akoH JDxoynsa-JleHua.
W3mepenue cuiibl TOKA, HaNPSHKEHUS U CONPOTUBIIEHUS B JIEKTPUUECKOHN LENU. DJIEKTPOABIKYILAS
cwia.Mcrounnkuroka. 3akoH Oma /115 OJIHOM 1enH

Jlabopamopnas paboma Nel «Hszmepenue I/C uenympenne2o conpomugnenus UCMouHuKa
moka»(c ucTob30BaHueM o0opynoBanus «Touka pocTay)

Tema2.«DnekTpudeckuii TOK B cpeaax»(bu.).
DKCHepUMEHTATbHBIE 000CHOBAHUS AJIEKTPOHHOW MPOBOAMMOCTH METAILIOB. DJIEKTPUUECKHI
TOK B pacTBOpax M pacIuiaBax JIEKTPOJIHUTOB. [3akoH 3ekTpoiu3a Dapases.] DIeKTpHUCCKHin
TOK B ra3ax. [PasnuuHble THIBI CaMOCTOSATEIBHOTO paspsna. [lna3zma.] DieKTpudeckuii TOK B
BaKyyMe.
DNEeKTpUUYECKU TOK B MOIYNPOBOJHUKAX. [0yl poBOIHUKOBBIE TPHUOOPBI.

Jlabopamopnas paboma Ne 2 «H32omoenenue 2anb8anuiecko2o s1emMenma u UCnblmanue e2o 8
Oeticmeuu»(C UCTIOJIB30BaHUEM 000pyHoBaHus «To4uka pocTa»)

Jlabopamopnas paboma Ne 3«Hccredosanue 3a8ucumMocmu conpomueieHus NO1ynpo8oOHUKA
om memnepamypul.(C UCTIOJIb30BaHHEM 000pyJoBaHus «To4yka pocTa»)

Tema3.«MaruutHoe none»(54.).
MarHuTtHble B3auMOJeHCTBUS. MarnutHoe moJjie TOKOB. MHIyKuuss MarHUTHOrO mojs. Jluauu
MAarHUTHOW MHIYKUIUHM. J[eMCTBHE MAarHUTHOTO TMOJIsl Ha MPOBOJHUK C TOKOM. 3aKOH AMIiepa.
JIBM>xeHMe 3apsDKEHHBIX YacTUIl B MarHUTHOM ToJie. Cuiia JlopeHnia. MarHUTHBIECBOK CTBABEIICCTBA.
Temad.«OnexkTpomarauTHas HHIyKus»(144.).

OnbiTel @apajness. MarautHbiid notok. [Ipasumno Jlenna.

3aKOH DJICKTPOMArHUTHOW WMHAYKIMU. BuxpeBoe anektpuueckoe moise. [DJIC wuHAyKnnu B
JBIDKYIIEeMcst mpoBoHuKe.] Camounaykiust. THIyKTUBHOCTh. DHEPTUsl MATHUTHOTO TOJIS TOKA.

Pa3znen 2. «Kose6anus u BotHbI»(504.)

Temab.««MexaHnndyeckrekoaeOaHuIUBOTHbI»»(114.)
Y clI0BUSABO3HUKHOBEHUSIMEXaHNYECKUXKOIeOaHm1. [[BeMo 1ennKkone6aTeIbHbIXCUCTEM .
Kunemaruka koneOaTenbHOro IBMKEHUs. ['apMoHMuUeckue Kosiebanus. JlMHamMHKa KO0JIeOaTeIbHOTO
nBkeHus. [IpeBpaiieHue SHEpruM MpU TapMOHUYECKUX KOJIeOaHUsAX. 3aryxarolue KoJieOaHus.
Beinyxnennsle koneGanus. PezoHanc.
Mexanudeckue BoJHBL. BoiHbI B cpene. 3BYK.

Jlabopamopnas paboma Nod «Hccnedosarnue KoneOAHUL NPYHCUHHO20 MAAMHUKA»(C

UCII0JIb30BaHUEM 000pynoBanus «Touka pocta»)

Jlabopamopnas paboma NeS«Hccnedosarnue Konebdanuii HUMAHO20 MASIMHUKA»(C
UCII0JIb30BaHUEeM 000pynoBanus «Touka pocra»)

JlabopamoprnaspabomaNo6 «Onpedenenue ckopocmu 368yKa 6 6030yxe»(C UCTIOIB30BAHUEM
obopymosanus «Touka pocra»)

Temab.«DneKTpoMaruuTHbeIC KoJicOaHus U BOJHBI»(144.).
CB00oHBIC ANIEKTpOMarHuTHbIe Kosnebanus. KonebatenbHblit KoHTYp.Popmyna TomcoHa.

[Ipomiecchl  Tpu  TrapMOHMYECKHX  KOJIEOAHMSX B KoyebaTelnbHOM  KOHType.  BbIHYXIeHHBIE
3IIeKTpoMarHuTHbIe KojeOanus. [lepemennsiii Tok. [lelicTByrole 3HAYSHNS CUIIBI TOKA U HANIPSHKEHUSL.
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Pesucrop B nenu nepemMeHHoro Toka. [KoHaeHcaTop M KaTymika WHAYKTUBHOCTH B IIETIH TIEPEMEHHOTO
ToKa. 3akoH OMa JUIsl LIENH EPEMEHHOI0 TOKA. Pe30HaHC B 3EKTpUYECKUX LEensaX. MOIIHOCTh B LIETIN
nepeMeHHoro  Toka.  Tpancpopmarop.  [[IpowsBomcTBO, mepemaya W HUCIHOJIB30BaHHE
AIEKTPUYECKONIHEPTUH. | DIIEKTPOMATHUTHBIC BOJHBL. [[pUHIMITBI PATMOCBS3H U TCIICBUICHHS.
Tema7.«3aK0HBI F€OMETPUIECKOH onTHKm» (364.).
3aKOH MPSIMOJIMHEMHOTO pacHpOCTpaHEHUs! CBeTa. 3aKOH OTPaKEHHS CBETa. 3aKOH MPEIOMIICHUS
cBeta. [SIBeHHe MOJIHOTO BHYTPEHHETO OTpaXkeHus.| JInu3bpl. Dopmyria TOHKOH JTHH3BI.
[ToctpoeHuen3o0pak eHUBTOHKUXIHH3aX. [ TaskakonTryeckascucrema.[ Onrnueckuenpuoophl]
Tema8.«BosHoBast ontuka»(244.).
W3mepenne ckopoctu cBeta. Jucnepcus cBera. Ilpunuun Troiirenca. MuTepdepeHius BoOJH.
Wurepdepenuus crera. Audpakuus ceera. [[udpakunonnas pemerka. [lonspusarius CBETOBBIX BOJIH. ]
Jlabopamopnas paboma Ne T «Hccnedosanue senenuti unmeppepenyuu u ouppaxyuu
ceemarJlabopamopuaapabomaNe8 « Onpedenenue ckopocmu ceema 8 geujecmeae»
Tema9.«DneMeHTbI TECOPUH OTHOCUTEIBHOCTH»(54.).
3aKoHBl JJEKTPOAMHAMUKM M NPUHLMI OTHOCUTENbHOCTH. OmnbiT Maiikenbcona. IloctynaTsl
CIELIMAJIBHOM TEOpUM OTHOCUTENBHOCTH. Macca, UMIIyJbC W DSHEprusi B CIHELUUAIbHOM TEOpUU
OTHOCHUTEJIBHOCTH.
Paznen3.«KBanToBasi pusuka. Acrpopusnka»(364.)
Tema 10.«KBanTtoBas ¢pusuka. Crpoerue aroma»(9 4.)
PaBHOBecHoe TemnoBoe wuzmydyenue. [wumoreza Ilmanka. 3akonsl Qotodddekra. [laBneHue caera.
KopnyckynspHo-BosHoBoi ayanusm. ['mnote3a ne bpoitnsa. Ilnanerapnas moxaens atoma. OmNbIThI
Pesepdopuaa. ITocrynarer Bopa. Moaens atoma Bogopoa o bopy. [Jlazepsi.]
Jlabopamopnas paboma NeQ« Habniodenue cniowHblx U TUHEUYAMbIX CHEKMPOB»
Temall.«®dusnka aTOMHOTO si/ipa. DNEMEHTapHbIE YaCTHIIBI»(254.)
MeTtoapl peructpanuu 3apsKeHHBIX 4dacTull. EcTecTBeHHas paavoakTUBHOCTh. Anbga-, Oera- u
raMma-u3iydeHusi. PaaunoakTuBHBIE NpeBpalleHUs. 3aKOH paJMOaKTUBHOIO pacmnajga. M3oromsl.
HckyccTBEHHOE TpeBpalieHUue aTOMHBIX saep. IIpOTOHHO-HEUTpOHHAs MOAENb AaTOMHOTO SApa.
SlnepHbie CUbI.
OHeprus cBsi3u aTOMHbIX a1ep. LlenHele sinepHble peakiuu. SnepHelii peaktop. buonoruueckoe
JIEHCTBUE PAJUOAKTUBHBIX U3Iy4eHU. [IpuMeHeHrne paauOakTUBHBIX U30TOIOB. TepmosaepHbIe
peakiyu. [TepMosaepHblil cHTES. |
OnemeHTapHble yacTHLbl. DyHIaMEHTAIBHBIE B3aUMOICHCTBUS.
Temal2.«3nemeHThIaACTPOPU3NKHI»(24.)
Conneynas cucrema. Comune. 3Be3mpl. Hamra Tamaktuka. [[pyrue ramaktuku.] ITpocTpaHcTBEeHHO-

BpeMeHHbIe MaciiTabel Habmomaemoii Beenennoii. IlpencraBnenust 06 somonnu Beenennoit. [Temuas
MaTepusi ¥ TeMHasd Heprusl. |

IMoBTOpenue(124)

Onucanue y‘I96HO-MeTO}Il/I‘IeCKOF0 N MATCPHAIBHO-TEXHUYECKOI'O
o0ecrieyeHust
00pa3oBaTeJILHOIO NpoLecca mo npeamerty «Ouznka»
IMporpamma kypca ¢wusuku s 10—11 wimaccoB. YriuyOneHHblld ypoBeHb (aBTOpbI:O.
A.Kpeicanosa,l". 5. Msikuiies).
1. YMK«®wu3zuka.10—11knaccei.bazossiitypoBenn».. I IMskumea, M. A.IlerpoBoii/M. A..
—M.:[poda, 2019.
3. ®usuka.Mexanuka. YrinyonenHslil yposenb.10knacce. Yuebnuk(aBropsi:I'. 5. Msikures,A.3.
CUHSKOB).).
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4. Actponomus.llkmacc. YueOnuk(asropsl:b.A.Boponnos-Benbsaimunos,E.K. Ctpayr).
5. ®usuka. Yriayonensslii yposenb. 10 kiacc.

Meroanueckoenocooue(asrop A.B. IllaTanuna).

6. dusuka. YriayoneHHbl yposenb. 11 kiacc.

Meroanueckoenocobue(asrop A.B.Illatanuna).

7. ®usuka.10—11knaccel.3agaunuk(asrop H.U.Tonbadapb).

8. PeimkeBndA.Il. CoopHuk 3amaunodpusuke. 10-11 kmacc.-M.:apoda, 2008.

9.MockanieBA.H.I'0TOBUMCAKE TMHOMYTOCY/IapCTBEHHOMYIK3aMEHY.
®dusuka.A.H.Mockanes,I'.A.Huxynosa.- M.:JIpoda,2011.

JJIeKTPOHHBbIE YUYeOHbIe M0CO0Us
http://www.metod-kopilka.ru Meroaunueckast Kormuika
2. http://fcior.edu.ruhttp://eor.edu.ru ®enepanbHblii HeHTP HHPOPMAIIMOHHBIX 00pa30BATEIBHBIX
pecypcos (OMC)
http://pedsovet.su [lexarorudeckoe cooOIIECTBO
4. http://school-collection.edu.ru Enunas xoyiekmus iupoBbIx 00pa3oBaTEIbHBIX PECYPCOB.

=

w

KommiektieMoHCTpainoHHOron1abopaTopHOr0000pyA0BAaHUIO(MEXaHUKE,MOJICKYIISIpHOMPH3H
Ke,3JIeKTPOAMHAMHUKE,0ITHKE,aTOMHOWNA IEPHOH(PU3NKE)BCOOTBETCTBUHICIIEPEUHEM y4e0HOT0
00opya0OBaHUs o ¢buszmnke JUIs OCHOBHOM IIKOJIBI, 4TO MO3BOJISIET
BBINTOJTHUTHIPAKTHYECKYIOYaCTEIIPOTPAMMBI( IEMOHCTPAIIHOHHBIEIKCIIEPUMEHTHI, (PPOHTATBHBICOTIBIT
bI,71a00PATOPHBICPAOOTHI).

Oo6riee obopynoBanue (pusnka)
Hudposas n1adoparopuss RELEON yuenunueckas (pusuxa)

OO6ecrieunBaeT BBINOJIHEHNE HKCIIEPUMEHTOB 110 TEMaM Kypca
bU3UKH :

BecripoBofHOWMYIBETUIATIUK C 6-10 BCTPOSHHBIMHU JaTYUKAMHU:

[udposoii gatank Temneparypsl (-40+165C)

[{udposoii natunk abcontotaoro naienus (0...700kI1a)

Jatuunk marautaoro mois (-100...+100 mTxn)

Jaruuk Hanpspkenus (-2...+2B; -5...45B; -10...+10B; -15...+15B)
Jatuuk Toka (-1...+1A)

Harunk akcenepomerp (£2 g; +4 ¢; £8 )

OtnenbHbIE YCTPOUCTBA!

USB ocrmmtorpad (2 kanana, +/-100B)
Akceccyapsl:

Ka6ens USB coennamnTensHbII

3apsiiHOe yCTpOMCTBO ¢ Kaberem MiniUSB

USB Ananrep Bluetooth 4.1 LowEnergy

KoHcTpyKkTOp [UTsl IPOBEICHUS SKCIIEPUMEHTOB

Kpartkoe pyKoBOJCTBO 1O IKCIUTyaTalluK HUPPOBOIi 1abopaTtoprn
ITporpamMMHoOe obecrieueHue

Meroanueckue pexomenaaimu (40 pador)
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TEMATHYECKOE IINTAHUPOBAHHUE

TemaTuueckoe IJIAHUPOBAHHC

Coz[epn(aHI/Ie I10 TCMaM

10 kmacce (102 gaca)

Beenenne. ®U3HKa U €CTECTBEHHO-HAYYHBI METO/I MO3HAHUSI PUPOALI (2)

DuU3MKa U eCTECTBEHHOHAYYHbII MeTO]
MO3HAHUS MPUPOIbI

®dusuka - pyHaaMeHTaabHas Hayka o npupoje. Hayunsrii
METO/1 O3HaHUs. MeToibl Hcciae10BaHus GU3HMUECKUX
saBiIeHni. MopenupoBanue GpuU3NYECKuX IBJICHUN U
npoueccoB. Gusnyeckue BenuuuHsl. [lorpemuoctu
U3MepeHul pu3nyeckux BeanuuH. Ou3ndeckue 3aKOHbI U
IPAHULBI UX IPUMEHUMOCTH.

Pu3nyecKue TEOPUU U IPUHLIUI COOTBETCTBHSL.

Pouib 1 MecTO (pu3uKu B GOPMHUPOBAHUHU COBPEMEHHOMN
Hay4YHOU KapTUHBI MUPA, B IIPAKTUYECKON NEATEIBHOCTU
JIIOJIEH.

MEXAHMKA (464)

Kunematuka

Mexannueckoe nBuxkeHue. CUCTEMbI OTCUETA.
CkansipHble U BEKTOpHbIE (PU3NYECKIE BETUIUHBI.
Marepuanbnas Touka. [locTynarensHoe ABUKEHUE.
Tpaexropus, myTh, IepeMeIlleHUEe, KOOPAUHATA, MOMEHT
BPEMEHH, IPOMEXKYTOK BPEMEHH.

3aKOH OTHOCUTEIBHOCTH JIBUKEHHUS.

PaBHOMepHOE nipsMosinHetHOe ABMKeHne. CKOPOCTh
PaBHOMEPHOTO IPSMOJIMHEMHOTO IBUKECHHSL.
VYpaBHeHue paBHOMepHOro aBuxkeHus. ['paduku
PaBHOMEPHOTO JIBUYKEHUSI.

CrnosxeHue CKOpOCTEH.

HepasnomepHoe nasmxenue. CpeiHsst CKOPOCTb.
MrHoBeHHast CKOPOCTh. Y CKOpeHHE. PaBHOYCKOpEHHOE
JIBUKEHUE.

VYpaBHEHHE PaBHOYCKOPEHHOTO ABIKEHHS. [ paduku
PaBHOYCKOPEHHOTO JiBIKeHHs. CBOOOIHOE MaJeHUE TeIl.
VY ckopeHnue cBOOOIHOTO MaJICHUSI.

JIBUKEHME 110 OKPYKHOCTH C IIOCTOSIHHOM 110 MOAYJIIO
CKOPOCTBIO. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHE.
[TapameTps! ABMKEHUSI HEOECHBIX TE.

AbcomotHo TBEpIOoE Teno. [ToctynarenbHoe U
BpalareabHOe ABMKEHHE a0COTIOTHO TBEPIOTO TENa.
VYrnoBas CKOPOCTb, YaCTOTA U MEPHUO OOpaIICHHUS.

3akonbl tuHaMuku HoloToHa

SBnenne nnepuun. Macca u cuna. MHepumanbHbie
cucteMul oTcuéTa. Bzanmoaericteue ten. CiroskeHne CHl.
[IepBslit, BTOpO# 1 TpeTHii 3akoHbl HproTOHA.

[Tpunuun oTHOCUTENBHOCTH [ anues.

['eonenTpryeCcKas U reTMOLEHTPUYECKAsT CHCTEMBI
OTCYETa.

3aKOH BCEMHPHOTO TATOTEHUS.

I'paBuTanIMOHHAs IOCTOSIHHASL.

Cuna tsxectu. Cuila TSKECTU Ha IPYIUX IUIaHETax.
IlepBas kocMuyeckast CKOpocThb. JIBrKeHne HeOECHBIX Tell
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U CIIyTHUKOB.

Bec u HeBeCOMOCTSD.

Cunsl ynpyroctu. 3akoH ['yka.
Cunbl TpeHUSL

3aKoHBI COXpaHCHUA B MEXaHHUKE.

Nmmynbe Tena. UMimynbe critbl. 3aKOH COXpaHEHHUS
uMITysbca. PeaktuBHoe nBmwkenne.Pabora cuitbl.
MOIIHOCTE.

Kunernueckast sHeprus.

PaboTa cunbl TsoxecTu. [loTeHnmanbHas sHeprus Tena B
rpaBUTAIMOHHOM 10JIe. PaboTa ChiIbl ympyrocTu.
[TorenumansHas SHEPTUS YIPYTO 1eHOPMUPOBAHHOTO
Tena.

3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUU.

Crartuka

PaBHOBECHE MaTepHalIbHOM TOUKHU U TBEPAOTO Tea. Busl
paBHOBECHS. Y CIIOBUSI PABHOBECHSI.
MOMEHT CUJIBL

IlonBenenue UTOroB N3YUYCHHS TCMbI «Mexanuka»

MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMMKA (354)

OCHOBBI MOJIEKYJIAPHO-KUHETHYECKOM
teopuu (MKT)

MoiekynspHo-kuneTruaeckas reopust (MKT) crpoenus
BEILECTBA U €€ IKCIIEPUMEHTAJIbHBIE JOKAa3aTEIbCTBA.
BbpoyHOBCKOE ABUkKEHUE.

Temneparypa u temioBoe papHoBecue. [llkaner [enbcus u
KenbBuna. AGcomoTHAs TeMIiepaTypa Kak Mepa cpeHei
KUHETUYECKOW SHEPIUU TEIJIOBOTO JIBUXKEHUS YACTHIL
BEIL[ECTBA.

Cuitbl B3aMMOJICHCTBUS MOJIEKYJT B Pa3HBIX arperaTHbIX
COCTOSIHUSIX BEILIECTBA.

Mopens «uacanbHBIA ra3».

Jasnenue raza. CBsi3b MeXAY IaBJICHUEM U CpEIHEN
KUHETHUYECKON SHEPrUEer MOCTYNATENBbHOIO TEMIOBOTO
JBU>KEHUS MOJIEKYJI UI€aJIbHOTO Ta3a.

OcHOBHOE ypaBHEHHE MOJIEKYISIPHO-KHHETUUECKON
TEOPUH UACAIBHOTO rasa.

YpaBHEHHE COCTOSIHUS UAECATBHOIO ra3a. Y paBHEHHE
MenneneeBa-Kianeiipona. M3onponeccsl. I'a3oBble
3aKOHBL.

B3aumHble npeBpameHns
JKHJKOCTH M rasa

BzanmHble ipeBpallieHus KUIKOCTH U Ta3a. HacbleHHbIe
Y HEHACBIIICHHBIE Naphl. J{aBieHrue HACHIIIIEHHOTO Mapa.
Kunenwue. Brnaxxnocts Bo3ayxa.

Mogenb crpoenust )xkuakocTu. [loBepxHocTHOE
HaTsDKEHUE.

CMaunBaHMEe U HeCMadHBaHHE.

Kanwmmsaper.

Kpucrannmueckue u amopdusie Tena. Mojenb cTpoeHUs
TBEPABIX TEI. MexaHnyeckre CBOMCTBA TBEPABIX TEI.
Kuakue Kpucrasisl.

OcHoBBI TEPMOAUHAMHUKHU

Bnyrpennss sHeprus. TepMoaunamuyeckas cucreMa u e€
paBHOBecHOe cocTosiHue. PaboTa u Teronepeaaya Kax
crocoObl U3MEHEHUsI BHYTpeHHeH sHeprun. KomuuecTBo
Ter1oThl. TennoémkocTs. Da3zoBbie MEPEXOBI.
YpaBHenue temnoBoro 6ananca. IlepBblii 3aKoH
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TEPMOANHAMUKH.
AnnabaTHbIi npouecc.

HeobpaTtumocTs TemoBbIX MporieccoB. Bropoii 3akoH
TEPMOJUHAMUKHU U €0 CTAaTUCTUYECKOE TOJIKOBAHHE.
[IpeoOpa3oBanust SHEPTUU B TETUIOBBIX MamnHaxX. [luki
Kapno. KIIJ] TermioBbIX MaliuH.

[TpoOeMbl SHEPTETUKH U OXPaHa OKPYKAIOIIEH CpeJibl.

OCHOBBI JIEKTPOAUHAMMKM (15 u)

DJIeKTPOCTATHKA DneKkTpuyecKkuil 3apsil. 3aKOH COXpaHEHUs

NIEKTPUYECKOTO 3apsAfa. JINEKTPUIECKOE
B3aumojieiictBre. 3akoH Kynona.

bmm3koneiicTBre 1 TaaTbHOIEHCTBHE.
Hanpsk€HHOCTD U MOTEHLIHUAN 3JIEKTPOCTATUYECKOT O
I10JIs1, CBSI3b MEXK/Yy HUMH.

JIuHUM HanpsKEHHOCTU U SKBUIIOTEHIIUATIbHBIE
MOBEPXHOCTU. [IpUHIIKIT Cynepno3uIMU 3IEKTPUUECKUX
noseit. Paznocts norennmanos. [IpoBoHUKY 1
JTUBJIEKTPUKH B DJIEKTPUUECKOM TOJIE.
Onexrpuueckas émkocTh. Konnencarop. DHeprus
AJIEKTPUYECKOI0 MOJIS.

IMoBTOpenue (4u)

Kputepun onennBanust 3Hanuii ygammxcs 10-11 kiaaccos

OueHKa YCTHBIX OTBETOB YHalIUXCS
Ornenka «5» CTaBUTCS B TOM Clydae, €Clid y4yallldiics MOKa3bIBaeT BEpHOE MOHUMAaHUE (HU3NYECKOM
CYIIIHOCTH pacCMAaTPUBAEMbIX SIBJICHUN W 3aKOHOMEPHOCTEH, 3aKOHOB M TEOpPHH, a Tak XKe
IIPaBWJIbHOE ONpe/esieHne (pU3NYeCKuX BEJIMYUH, UX €IUHUI] U CIOCOO0B M3MEPEHHs: MPaBUIbHO
BBITIOJIHSACT YEPTEKH, CXeMbl M TpaduKH, CTPOUT OTBET MO COOCTBEHHOMY IUIaHY, COMPOBOXKIAET
paccka3 cOOCTBEHHBIMU IMPUMEPAMH, YMEET IPUMEHSITh 3HAHUSI B HOBOM CUTYAIIMH MPHU BHITOJTHCHHH
MPAKTUYECKUX 3aJIaHUi; MOXKET YCTAaHOBHUTH CBS3b MEXKIY H3y4aeMbIM H paHEe HW3YYCHHBIM
MaTepHUaIoM IO Kypcy (U3HWKH, a TaKKe C MaTepualioM, YCBOSHHBIM IPH H3YYCHHH JPYTHUX
MPEIMETOB.
OneHka «4» CTaBUTCS, €CJIM OTBET YYCHHKA YJIOBIETBOPSET OCHOBHBIM TPEOOBAaHMSM Ha OLEHKY
«5», HO J1aH 0€3 UCTOJIb30BaHUsI COOCTBEHHOI'O TJIaHa, HOBBIX MPUMEPOB, 0€3 MPUMEHEHUs 3HAHU B
HOBOW CHUTyaIluH, 6€3 HCMOIb30BaHUS CBs3€H C paHee WM3YYCHHBIM MATEPUAIOM U MaTepuasoM,
YCBOCHHBIM TPU U3Y4EHHUH Jp. IPEIMETOB; €CIU YJAlTUICs TOMYCTHI OJIHY OIIMOKY MM He Oolee
JBYX HEJOYETOB U MOXKET X UCIPABUTH CAMOCTOSITENILHO WU C HEOOIBIION TOMOIIBIO YUUTENS.
Onenka «3» CTaBUTCs, €CITU YyYallMiics TNPaBUIBHO TIOHUMaeT (U3UUYECKYIO0 CYIIHOCTb
paccMaTpUBaEMBbIX SIBJICHUNW M 3aKOHOMEPHOCTEW, HO B OTBETE UMEIOTCS OTAEIbHBIE MPOOEThl B
YCBOGHMHM BONPOCOB Kypca (PHU3UKH, HE MPEnsATCTBYIOUIME NalbHEHIlIeMy YCBOCHHIO BOIPOCOB
IIPOrpaMMHOTO MaTepuana, yMeeT IPUMEHATh MOJydYeHHbIe 3HAHUS MPU PEIICHUH MPOCTHIX 3ajjayu C
UCIIOJIb30BAHUEM TOTOBBIX (OpMYJ, HO 3aTpyAHSETCS IMpH pelIeHUH 3a4ad, TpeOyromux
npeoOpa3oBaHusl HEKOTOPHIX (OpMYJ; JTOMYCTHS HE OoJjiee OAHOW TpyOOW OIMMOKHM U JABYX
He04ETOB; He OoJiee OAHOM rpyOO¥ M OJTHOM HeTpyOoi omuOKu; He OoJiee 2-3 HerpyObIX OIIHOOK;
0JIHOI Herpy0Ooil omMOKU U TPEX HEAOUYETOB; TOMYCTUI 4-5 HETOUETOB.
OneHka «2» CTaBUTCS, €CIM y4Yalluiics He OBIaJe] OCHOBHBIMH 3HAHMSIMA M YMCHHUSMHU B
COOTBETCTBUU C TPEOOBAHUSMU IPOrpPaMMbl M JOMYCTHJI OOJiblI€ OHIMOOK M HENOYETOB YEM
HEOOXOIUMO JJIsI OLIEHKHU «3».

OneHka KOHTPOJIBHBIX PadoT
OneHka «5» cTaBUTCA 32 pabOTY, BHIIIOJHEHHYIO ITOJTHOCTBIO 0€3 OMMOOK U HEIOYETOB.
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Omnenka «4» cTaBUTCS 3a pabOTY, BHIMOJHEHHYIO MOJHOCTHIO, HO NMPH HAIMYMM B HEH: He Oojee
OJIHO Tpy0O0¥t OMIMOKH; OJTHOM HEerpyOOoil OITMOKHM U OJTHOTO HeIouéTa; He Ooiee TPEX HEIOUETOB.
Ouenka «3» CTaBHUTCS, €CIM YYEHHK NpPABUILHO BBITIONHHI He MeHee 2/3 Bceil paboThl Win
JIOIyCTHII: He OoJiee 0JTHOM rpy0oil ommOKK U IByX He04ETOB; HE Oosiee 0HOM rpyOoil omnOKH U
OJHOU HerpyOoi omunOKku;, He Oosiee TpexX HErpyObIX OMIMOOK; OMHOM HErpyOoi OMIMOKH M Tpex
HEIOYETOB; MPU HAIMYKU 4 - 5 HEJJOUYETOB.

OreHka «2» CTaBHTCS, €CIM YHUCIO OMMOOK M HEMTOYETOB IMPEBBICHIO HOPMY JUIS OIICHKH 3 WM
NPaBHUJIBHO BBIIOJHEHO MeHee 2/3 Beeil paboThlI.

Ouenka g1a0opaTopHbIX padoT
Omnenka «5» CTaBUTCS, €CJIM yYaIIUKCS BBITIONHICT PabOTy B IOJHOM OOBEMe C COOIOJCHHEM
HEOOXOIUMOM  TOCIIEIOBATEILHOCTH TIPOBEJCHHSI OIBITOB W HM3MEPCHHI; CaMOCTOSATEIBHO U
palMoOHATFHO MOHTHpPYET HE0OX0JUMOe O0OpyIOBaHWE, BCE OTBITHI MPOBOTUT B YCIOBUSIX U
peKHMax, OOCCICUMBAIONIUX IOJIyYCHUE TPABUIBHBIX PE3yIbTaTOB W BBIBOJIOB; COOJIO/IACT
TpeOOBaHUs IPABIII O€30MACHOCTH TPY/IA; B OTYETE MIPABMILHO M aKKYPaTHO BEHITIONHSET BCE 3AITHCH,
TaONMUIbl, PUCYHKH, YEepTEXH, TpaduKW, BBHIYHUCICHUS, TMPABWIHLHO BBITIONHSIET AaHAIU3
MO PEIIHOCTEN.
Orenka «4» CTaBUTCS, €CJIM BHITIOJTHEHBI TPEOOBAHUS K OLICHKE «5», HO OBLJIO JOMYIIEHO ABA - TPU
Hejo4eTa, He 0osee 0IHOM HerpyOoit OITMOKH 1 OJTHOTO HEI0UETa.
Onenka «3» cTaBUTCs, €cli padoTa BHIMOJIHEHA HE TMOJTHOCTHIO, HO OOBEM BBIIOJHEHHOW 4YacTH
TaKOB, MMO3BOJISIET MOTYYUTh NMPaBUIbHBIC PE3YIbTAThI U BHIBOJBI: €CIIM B XO/I€ NMPOBEICHUS OMBITA U
M3MepeHuil ObLIN TOMYIIEHbI OIHUOKH.
OneHka «2» CTaBUTCS, €CIM paboTa BBITIOJHEHA HE TOJHOCTBIO M OOBEM BBIMOJHEHHOW YacTH
paboThl HE TMO3BOJISIET CICNAaTh NPABHIIBHBIX BBIBOJOB. €CIM OIBITHI, M3MEPEHUS, BBIYUCIICHHUS,
HaOJIFOICHHS TIPOU3BOAMIINCH HETIPABHIIBHO.

Bo Bcex ciydasx oreHKa CHHUKAETCS, €CIIM yUYeHUK He co0Iro1an TpeOoBaHus TpaBuil 0€30MacHOCTH
TpyAa.
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