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PABOYASAIIPOI'PAMMA

10 (pU3MKE C UCIOJIb30BAHUEM
obopynoBanus reHTpa « Touka PocTa»
10-11 xmacc

Pabouas nporpamma mo ¢usuke cpennero odmero obpazosanus mis 10-11 kimacca coctaBieHa Ha
OCHOBE 00pa3oBaTenbHOM MporpaMMbl 1o (u3uke cpexHero obmero obpasoBanus Ha 6a30BOM
YPOBHE, B COOTBETCTBHHM ¢ TpeboBaHmsMH DeaepabHOTO TOCYIAapCTBEHHOTO 00pa3oBaTeLHOTO
cranzapram cpensero obmero obpasosanus (PI'OC COO) u nHa<ocHOBe [lpumepHoit mporpaMMbr 1o
¢usuke cpenero obirero o6pazoBanus Ha 6a30BOM YpOBHE.

- IIporpamma opuentuposana Ha Y MK I'.Sl. Msxumesa muaun «podan:

- O®usuka. basoseii yposeHns. 10-11 kmaccsl. Pabogas mporpamma x muHuH YMK I'.S Mskumesa,
M.A. IletpoBoit/M.A. Ilerpora, .I'. Kynmuxosa. — M.: IIpoda, 2019.

- Omusuka. basoseii yposens. 10 knacc: yuebnuk / I'.5l. Msakumes, M.A. Iletposa. — M.: JIpoda,
2021.

- Ouspuka. bazoseni yposens. 11 kmacc: yueOnuk / I'.5I. Mskumes, M.A. IlerpoBa. — M.:
Hpoda,2021.

MecTto npeamera «®u3uka»

QenepanbHblii 0azucHBIM y4eOHBIM minaH uis o0pa3oBaTeNbHBIX YyupexaeHuit Poccumitckoit
Denepanmn oTBOIMT 68 WacoB s obs3arensHOrO W3ydeHHss Gu3uku Ha 0a30BOM ypOBHE CTYNEHH
cpenHero (moaHOro) obmero obpasosaHus U3 pacdera 2 yueOHBIX 4aca B Heaemo. PabGouas mporpamma
COCTaBJIeHAa C Y4YETOM pasHOPOJHOCTH KOHTHHIGHTA YdalluXcs cpefHedt mkomel. [lostomy oHa
OpPHEHTHPOBaHA Ha U3y4eHHE QU3MKU B CPEIHEN IIKOJIe HA ypoBHE TpeOoBaHuit 0643aTeIbHOT0 MUHUMYMa
coziepkaHusl 00pa3oBaHUS H, B TO XK€ BpeMs, 1aeT BOZMOXHOCTh YYCHHKAM, HHTEPECYIOUMMCS (PH3HUKOH,
pa3BUBaTh CBOM CIIOCOOHOCTH NpM W3YyYEHWH IAHHOTO NpeaMeTa. YBEIMYEHHE 4YacoB HANpaBleHO Ha
ycusnenne o61eo6pazoBaTeIbHON MOArOTOBKH, AJS 3aKPETICHHs TEOPeTHIECKUX 3HAHUN MPAKTHUECKUMU
YMEHUSIMUM NIPUMEHSTE IOJYYEeHHBIC 3HAHHS Ha MPAKTHKE (pPEHIeHWe 3a7ad Ha NMPHMCHEHHE (PH3WYECKUX
3aKOHOB) M pacIIMpeHHs CleKTpa 00pa3oBaHU MHTEpEecOB ydyaumxcs. B pabouyio mporpammy BKITHOUEHBI
9NIeMEHTHl y4eOHOM wmH(OpManmuu MO TeMaM H KiaccaM, TNepedyeHb NEMOHCTpauuit W (JpOHTANBHBIX
nabopaTopHeIX paboT, HEOOXOAUMEIX I (DOPMHUPOBAHUS YMEHMH, YKa3aHHBIX B TpeOOBAaHHAX K YPOBHIO
IIOATOTOBKH BBITYCKHUKOB CTapIIei IIKOJIBL.

B 10 xiacce usydarores cienyromue pasaennsl; « MexaHnukay,

«MonexkynsipHas GU3MKa U TEPMOAMHAMUKAY, «DIEKTPOCTATHKAY

B mporpammy kypca ¢usnku 11 kmacca BKIIOUEHO M3YUSHUE pa3lelioB « DIEKTPOAMHAMHKAY) (KpOME TeM
«Onexrpocratukay U «llocTosHHEBIN snekTpudeckuii TOkK»), «Komebamums W BOmHBI, «ONTHKA» W
«KBanToBas ¢pusuka», «Ctpoenue BeeneHnOM.

IIporpaMma Kypca NpedycMaTpUBaeT BEINONHEHHE 00s3aTebHOTO J1abOopaTOpHOTO TPAaKTHKyMa ¢
Henmob3oBanneM obopyaoBanus «Touxku Pocray. [Ipy BemonHeHUN 1a60paToOpHEIX paboT MIKOJILHUKA
o0y4JaroTcss MIAHUPOBAHUIO M OPraHH3allMM SKCIIEPUMEHTA, CHCTEMATH3AlUM M MeTomaM o00paboTKw
pe3ynbTaTOB HM3MEPEHMH, CpaBHEHWIO pe3ylbTaTOB H3MEPEHUH, IOIYyYEHHBIX IPH OJWHAKOBBIX H
Pa3MYHBIX YCIOBHSAX 3KCIMEpHMeHTa, W Ap. [Ipu moaroroBke K BBNIONHEHHIO abopaTOpHBEIX paboT
yJampecs CaMOCTOSATENIFHO M3Y9aloT Pa3MdYHBIE BOMPOCH!, CBSI3aHHBIE KaK C MPOBEACHUEM (H3MYECKOTO
9KCIIEPUMEHTA, TaK ¥ C €ro COAEepIKaHNEM.

Hsyuenue ¢pusuku B crapmeii mKose Ha 6a30B0M YPOBHE HATIPABJICHO HA IOCTH/KEHHE
CAeYIOMUX LeJIeH:

® OCBOCHHE 3HaHWI 0 QyHAaMEHTATBHBIX HM3UIECKUX 3aKOHAX W MPHHIUIAX, JISKALIHX B OCHOBE
COBPEMEHHOH (DM3MUECKOM KapTHHBI MUpPA; HanboJIee BaYKHBIX OTKPBITHAX B 00J1aCTH (PU3NKM, OKA3aBIINX
OTIPEIETIONIEe BIUSHUE HA PAa3BUTHE TEXHUKH W TEXHOJIOTHH; METOaX HAYYHOTO TO3HAHUS IPUPOJIBI;

® OBIIAJICHUE YMEHUSMHU IPOBOJUTE HAOIOACHUS, INTAHUPOBATE U BHIIOIHATE SKCIICPHMEHTEI,
BBIIBUTATh THIIOTE3BI ¥ CTPOUTE MOJIEIH, TIPUMEHSTH MOJydeHHbBIE 3HAHUS 10 (QU3HKE VI OO BICHEHNUS



Pa3sHOOOPa3sHEIX (PU3HYECKUX SIBJICHHN M CBOUCTB BEIIECTB; IIPAKTAYECKOTO UCIIOIB30BaHMs (PH3NIECKHX
3HAHUH;

® Da3sBUTHE NI03HABATEIIbHBIX HHTEPECOB, HHTEUICKTYAIBHBIX ¥ TBOPYECKUX CIIOCOOHOCTEH B mpolecce
nprHoOpeTeHus 3HAHNH ¥ YMEHHH 10 GH3UKE C HCHOIB30BAHUEM PA3IMYHbIX HCTOYHUKOB HH(POPMAIHH, B
TOM YHCJIE CPEJICTB COBPEMEHHBIX NH(HOPMAMOHHBIX TEXHOJIOTHIL; HOPMHPOBAHHE YMEHUI OLICHUBATH
JOCTOBEPHOCTDH ECTECTBEHHOHAYIHON HHPOpMAIIHH;

® BOCITHTaHHE YOEKIEHHOCTH B BO3MOKHOCTH [TO3HAHHUS 3aKOHOB IIPUPOIBL; HCIIOIE30BAHUS
JoCTHXCHUH QU3KuKK Ha O1aro pa3sBUTHS YeTOBEUECKOU [IUBHIIM3AINY; HEOOXOIUMOCTH COTPY/IHUYECTBA B
IIPOLECCEe COBMECTHOTO BEITOJTHEHHUS 3a/1a4, YBAKUTEILHOIO OTHOIMIEHUS! K MHEHHUIO ONMIOHEHTA IIPH
00cyxIeHIH TIPOGIIEM ECTECTBEHHOHAYYHOTO COACPIKaHHS; TOTOBHOCTH K MOPAIBHO-3THYECKOH OIEHKE
HCTIONB30BaHMs HAYYHBIX OCTHIKCHHM, YyBCTBA OTBETCTBEHHOCTH 3a 3ALUTY OKPYKaIOIIeH CpeIsl;

KCII0JIb30BaHHE MPHOOPETEHHBIX 3HAHUH M YMEHM IUIS PEIIeHNUs! IPaKTHUECKUX 381129 IIOBCEHEBHON
’KM3HH, obecrieueHus 6€30macHOCTH COOCTBEHHOM )u3Hu. JIOCTIKEHNE 3THX 1eell obecreunBaeTes
peIeHUEM CIIeTYIOINX 3a/1ad:

® 3HAKOMCTBO 00y4aroImuXxcs ¢ METOJOM HayYHOTO [TO3HAHUS M METOJaMH UCCIIEI0BaHUSI 00BEKTOB H
SIBIICHUY TIPHPOJIBI;

® IprOOpeTEHHE 00YHAIOIIMMHUCS 3HAHUN 0 MEXAHUYECKHUX, TETUTOBBIX, 3JIEKTPOMATHUTHEIX H
KBAHTOBEIX SBICHUSX, PU3MUECKUX BEITHUNHAX, XaPAKTEPUIYIOLIMX 3TH SIBIICHHUS,

* (hopmupoBaHIe yMECHNMI HaOMONATh IPHPOIHEIE SBICHHUS ¥ BBIIOIHATE OMBITE, Ta60paTOPHEIE
pabOTHI ¥ IKCTIEPUMEHTATBHBIE HCCIIEIOBAHNS C HCTIOMB30BaHHEM H3MEPHUTELHEIX PUOOPOB, MHUPOKO
IIPUMEHSIEMBIX B IIPAKTHYECKOH XU3HH;

® OBJIa/ieHHe 00yJaIOIMMHUCS TAKUMH OOIIeHAYIHBIMH [TOHSTHSIMHE, KaK TIPUPOJIHOE SBICHHE,
SMITHPHYCCKH YCTAaHOBICHHBIA dakT, mpobnema, rUmoTe3a, TEOPSTHYECKUH BEIBOJ, PE3yIIbTAT
3KCTIEPUMEHTATBHOM TPOBEPKH;

® IOHAMaHHKE YYaAIMMHUCS OTIMIHH HayYHBIX JaHHBIX OT HEMPOBEPEHHOM MHMOPMALMH, IEHHOCTH
HAYKH TS YIOBJICTBOPEHHS OBITOBEIX, TPOM3BOACTBEHHBIX U KYJIBTYPHBIX OTPeGHOCTEH YeIoBeKa.

Pe3ynbTaThl 0CBOCHHA Kypca QU3HKH
JIn9HOCTHBIE Pe3yJIbTATHI
¥ obyuarommerocs 6yyT chopMUPOBAHBL
® [103HABATE IbHBIE HHTEPECh], HHTEIIEKTYAIbHBIE H TBOPUYECKHE CIIOCOGHOCTH;
® yOSKACHHOCTD B BO3MOXKHOCTH MO3HAHHS MPUPOJIBI, B HEOOXOMHMOCTH Pa3yMHOTO WCIIOB30BAHHS
JOCTHXCHUI HAYKH ¥ TEXHOJIOTUH Ul NalbHEHINET0 pa3BUTHS YEIOBEYECKOTO 00IIeCTBa, YBaXKeHHE K
TBOPL@M HayK¥ ¥ TEXHHUKH, OTHOIIEHHE K (U3MKE KaK IEMEHTY OOIIeIeI0BEUECKOH KYIBTYPEI;
OGyuqaromuiics oJIyduT BO3MOXKHOCTB ISt OPMUPOBAHHS:
® MOTHBALHK 00Pa30BATENBHOM NSATEIBHOCTH Ha OCHOBE JINYHOCTHO OPHEHTUPOBAHHOTO TTOXO/A;
® [ICHHOCTHBIX OTHOIICHHUH APYT K APYTY, YYUTEIIO, aBTOPaM OTKPBITHII ¥ H300pETeHNH, pe3yIbTaTam
o0yueHwus.
Meranpeamernsie pesyabTathi: B cootBercTBrE OI'OC OO0 BHIAETSIOTCS TPH PYIIIEL
YHUBEPCAJIBHBIX y4eOHBIX JEHCTBHI: PETYIATHBHbIE, T03HABATEIEHEIE, KOMMYHHKATHBHEIE.
Perynstusubie YY ]I
OOyuwarouiicst HAyIHTCS
® aHATM3UPOBATh CYIIECTBYIOIINE ¥ IIIAHUPOBATE OyMyIue o6pa3oBaTeNbHbIe 7 pe3yIbTATHI;
® BBI[BUTATh BEPCHU PEIIEHHUs IPOOIeMBl, QOpMyIMPOBATh THIIOTESEL, IIPEABOCXUINATE KOHESUHEIH
pe3yneTar;
_® CTaBHTBH LENTb NEATEIILHOCTH Ha OCHOBE OIpe/eNIieHHOH TPpoOIeMbl U CYIIECTBYIOMMX BO3MOKHOCTEH,
* (popmynupoBarh y4eOHBIE 3a/1a4UM KaK IIATH JOCTHKEHUS TIOCTABJICHHOM ETH AesTebHOCTH;
® ONPENENATh HEOOXOAUMBIE JEHCTBHE(S) B COOTBETCTBUH C yUeOHON M II03HABATETLHOMN 3a1aueii u
COCTaBJIATh AJITOPUTM UX BBINOJIHEHUS; OOyJatonuiics OIyIUT BO3MOKHOCT HAYUHTHCS:
* 060CHOBEIBATE M OCYIIECTBIIATE BEIOOD Hanbonee s GpeKTUBHEIX CTOCOGOB pemeHus yUeOHBIX 1
TIO3HABATENbHBIX 3a/1aY;



¢ COCTABJIATE IJIAH PEIICHUS TPOOJIEMB! (BBIIOTHEHHUS TIPOEKTA, TIPOBEICHHS HCCIICIOBAHMS);

¢ IUIaHMPOBATh X KOPPEKTHPOBATH CBOIO HHIANBHIYATEHYIO 00pa3oBaTebHYIO TPAEKTOPHIO.

¢ COOTHOCHTB peanbHbIC U ILIAHUPYEMbIE Pe3y/TbTaThl HHAUBALYATBHOMH oOpasoBartensHO
JACATEIBHOCTH U [Ie/1aTh BEIBOJIBI,

Ilosnapatensunie VY|

Oby9aromuiics HayauTes:

® BBIIEIATH OOIIHI IPH3HAK JIBYX WM HECKOTBKUX TIPEAMETOB HIIA SBJICHUH 1 OOBSICHATE HX
CXOJICTBO;

® 00BEMHSTE MPEIMETHI U SIBIICHUS B TPYIIIII 110 ONpeNeICHHBIM MIPU3HaKaM, CPaBHUBATS,
KJTaCCH(UINPOBaTH M 060011aTh HaKTh! i SBICHHS;

® BBIIC/ATD SBJICHHE U3 OOIIEro psna APyrUux sBICHHIL; ¥

¢ U3JIarath MOJy4CHHYIO HH()OPMAIHIO, HHTEPIIPETUPYS €€ B KOHTEKCTe pemraemMoit 3anaun;

® OOBSCHSTD SBICHHSI, IPOLIECCHI, CBS3M M OTHOLIEHHUS, BBISBISEMbIE B X0/ NO3HABATEILHOMN 1
HCCIICNI0BATEIECKON AEATEIBHOCTH (IIPHBOIUTE 0OBICHEHHE ¢ H3MEHEHHEM Gopme! npencraBneHus:;
OOBSACHATS, NETATU3NPYS HITH 06061ast; 06bSICHITS C 3aaHHOM TOYKH 3PCHHUN);

OO0yuarommiicst MOJIy9nT BO3MOKHOCTE HAYYIHTHCS:

¢ BBIABJIATE M HA3BIBATh IIPHYUHBI COOBITHS, SIBIICHNS, B TOM YHCITE BO3MOXKHEIE / HAnGo e BEPOSITHEIE
[IPHYHHEI, BO3MOKHBIE ITOC/ICCTBHS 3aJaHHOM IIPUYIHHEL, CAMOCTOSTEIEHO OCYINECTBIISAS NPHIUHHO-
CJIC/ICTBEHHBIN aHaTH3;

® OTPC/CIATE JIOTHICCKHUE CBA3H MEXY TIPEIMETAMH H/HIIH SBICHUAMY, 0503HAYATD TaHHbIE
JIOTHYECKHE CBS3H C IIOMOIIBIO 3HAKOB B CXEME;,

® CTPOUTB MOJIEIIB/CXEMY Ha OCHOBE YCITOBHH 3a1a9H M/YMIH CrIo0co6a ce pELICHHS;

¢ CTPOHTD CXEMY, alTOPHTM ACHCTBHSI, MCTIPABIISTH MM BOCCTAHABINBATE HEH3BECTHE paHee
AIITOPATM Ha OCHOBE HMEIOMETOCs 3HAHUS 00 06BEKTe, K KOTOPOMY IIPUMEHSIETCs ITOPUTM;

® COOTHOCHTB IOJTYy4CHHBIC PE3YIILTATHI OMCKA CO CBOEH MeSTENBHOCTHIO.

Kommyrnkatususie VY[

Obyqaromuiicst HayanTes:

® ONPEAICIISITE BO3SMOXKHBIC POJTH B COBMECTHOM JESTEIBHOCTH; ® HIPATH OTIPENIEIIEHHYIO POJIb B
COBMECTHOM NeATECIBHOCTH;

*TIPUHAMATB MO3UIUIO COOECeHNKa, TTOHUMAs [IO3UIMIO APYTOTo, pasuyaTh B €r0 pe4H: MHEHHE
(TOYKY 3peHns), T0KA3aTeIbCTBO (apryMeHTH!), (haKThI; THIIOTE3BI, AKCHOMBI, TEOPHH;

® OTIPEEIATH CBOH NCHCTBHS M NeHCTBUS TIapTHEPa, KOTOPEIE CIIOCOOCTBOBATH HIIH MIPENSTCTBOBATH
IPOAYKTHBHON KOMMYHHUKAILAHN; ;

¢ CTPOUTE MO3UTHBHBIC OTHOIICHHUS B IIpoLiecce y4ebHOM U TO3HABATETBHOMN 8 JEATETEHOCTH;

® KOPpEKTHO H apryMeHTHPOBAHHO OTCTAHBaTh CBOIO TOUKY 3PEHMS, B IUCKYCCHH YMETh BBIIBUTATh
KOHTPapryMeHTbI, MepepasupoBaTh CBOIO MBICIE (BJIa/IEHHE MEXAHU3MOM SKBHBAICHTHEIX 3aMeH);

® KPHTHHECKH OTHOCHTBCS K COOCTBEHHOMY MHEHHIO, C IOCTOMHCTBOM MPH3HABATH OIIHGOYHOCTE
CBOCTO MHEHHS (€CITH OHO TaKOBO) B KOPPEKTHPOBATH

OO0y4arommuiicsi MOJIyYHT BO3MOKHOCTH HAY4YHTHCS:

¢ MpelliaraTe aIbTCPHATUBHOE PELICHNE B KOH(IMKTHOMN CHTyaIuu;

® BBIICIATH OOLIYIO TOYKY 3pEHHS B UCKYCCHH, — AOTOBapUBATECS O MpaBHJIAX W BOMPOCAX IS
06CyXIeHNS B COOTBETCTBHH C TIOCTABICHHO] NCpe/ rPyNIIOH 3a1a4ei; — OpraHM30BEIBATE YIeOHOE
B3aNMOJICHCTBHE B Ipymie (OmpenensTh obmue nem, PACIpPE/IeIIATE POJIH, OTOBAPUBATECS JPYT C APYTOM
T ),

¢ HCIOTE30BATE KOMIBIOTEPHBIE TEXHOJIOTHH (BKIII0Yast BHIGOP aeKBATHBIX 3a1ate
HHCTPYMCHTAIbHBIX IIPOTPAMMHO-AIIIAPATHBIX CPEICTB ¥ CEPBUCOB) IS petenns HHQOPMALMOHHEIX |
KOMMYHHKAIIMOHHBIX Y4EOHBIX 3a/1a4, B TOM YHCIIE: BEIYHCIICHUE, HATMCAHHE MTHCEM, COUMHEHUH,
TOKJIaZI0B, peepaToB, CO3aHHUE MIPE3CHTALHI 1 Ip.;

® MCIIOJIb30BaTh HHPOPMAIIHIO ¢ YIETOM STHYECKUX H IPaBOBBIX HOPM;



* CcO3/1aBaTh MH(OPMAIIHOHHEIE PECYPCHI PA3HOTO THIIA U JUIs Pa3HBIX ayAUTOPHH, COOMONATh
HHOOPMAMOHHYIO THTHEHY U MpaBuiia WHHOPMALMOHHON O6€30IIaCHOCTH.

TPEBOBAHNS K YPOBHIO TOATOTOBKH BBIITYCKHHKOB

BoInycKHUK HAYYHTCS:

e cobozats mpaBmiIa 6€30TaCHOCTH W OXPaHBI TPyAa Mpu paboTe ¢ yaeOHbIM B 1a00paTopHEIM
o0opy10BaHUEM;

e [IOHMMATh CMBIC]T OCHOBHBIX (DH3WIECKHX TEPMHUHOB: (DH3UUECKOE TENO, PU3NICCKOE SBICHHUE,
busnueckas BeNUYMHA, €JUHUIB] H3MEPCHHUS;

® Pacrio3HaBaTh MPOOIEMBI, KOTOPHIE MOXKHO PEITUTH IIPH IIOMOIIH (HU3HUECKUX METOJIOB;
AHATM3HPOBATH OTAEJbHBIE ITAITBI IIPOBE/ICHUS HCCIIEJOBAaHNH ¥ MHTEPIIPETHPOBATH PE3yJIbTATE
HaOIIONECHUH B OTBITORB; ;

® CTaBUTH OILITHI [T0 HCCIEIOBAHMIO (PU3MUECKUX SBICHUH WK QU3MYECKHX CBOHCTB TeN Oe3
HCIIOb30BAHMS IIPAMBIX H3MEPEHHUIA; TIpH 3ToM (HopMynupoBath nmpobieMy/3anady y4eOHOro
9KCIIEPUMEHTA; COOMPaTh YCTAHOBKY U3 IMPEATI0KEHHOTO 000py10BaH sI; IPOBOJUTE OTIBIT
(hopMyTHpPOBATEH BBIBOJIBL.

[Tpumeuanue. [Ipy MpoBeACHAH HCCISI0BaHMS QU3NUCCKUX SBICHUH U3MEPHUTEILHEIC TIPAOOPHI
MCIIOJIB3YIOTCSA JIMIIb KaK JaTUYMKKA H3MEPEHUs (PU3NUECKUX BEIHYHMH. 3aIMCH TIOKa3aHUA PAMBIX
U3MEpEHHUIt B 9TOM cllydae He TpeOyeTcs.

® IOHUMATh POJIb HKCTIEPUMEHTA B ITOJIyUeHUN HaydHOH HH(bOpMaNuW;

® IPOBOJIUTH MPSIMBIE H3MEPEHUST (HU3MICCKUX BEIHYMH: BpeMs, pacCTOSHKE, Macca Tena, 00beM, CHila,
TeMIleparypa, arMocepHoe JAaBJieHHe, BIAXHOCTh BO3IyXa, HalIPSHKEHUE, CHJIA TOKA; IIPH 3TOM BEIOMpaTh
ONTHMAITBHBIM CII0CO0 U3MEPEHHSI X UCIIOJIB30BATh POCTEHINE METOIBI OLIEHKH IIOIPEITHOCTER
U3MEPEHUH.

® [IPOBOAMTH UCCIIEIOBAHUE 3aBHCUMOCTEH QU3HUECKUX BEJTMYMH C UCIIOJIB30BAHUEM IPAMBIX
W3MEpEHHH: IPH 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DHKCHPOBATH PE3YJIbTATEI MIOTYUCHHOMN 3aBUCHMOCTH
(M3HUECKUX BEJIMYMH B BUE TaOIHI M rpadHKOB, JAENaTh BEIBOJBI 10 PE3YJIbTaTaM UCCIIENOBAHNS,

® [IPOBO/IUTH KOCBEHHBIE U3MEPEHHS (PU3HYECKUX BE/TMYMH: IIPH BBIIOJIHEHHH H3MEPEHHH coOHpaTh
3KCIIEPUMEHTATBHYIO YCTaHOBKY, CIIEys IPETOKEHHOH HHCTPYKIIHH, BEIYUCIISATE 3HAYCHUE BEJIMYUHEI U
aHAIM3MPOBATH ITONYYEHHBIC PE3YJIBTATHI C YYETOM 33/1aHHOH TOUHOCTH U3MEPEHUH;

® QHAIM3MPOBATH CUTYAllUH MIPAKTHKO-OPHEHTHPOBAHHOIO XapaKTepa, y3HaBaTh B HUX NPOSIBIICHHE
M3yYeHHBIX HH3UUECKUX SIBIICHHH MM 3aKOHOMEPHOCTEH U MPAMEHATH UMEIOLIHMECS 3HAHMS IS HX
00BACHEHHS;

® TOHUMATh NTPUHIIUTIBI JeHCTBUS MAIIKH, TIPUOOPOB U TEXHUYECKUX YCTPONCTB, YCIOBHS HX
6€30MacHOro MCII0JIB30BAHMUS B TOBCEHEBHON KU3HH;

® KCII0JIB30BATH ITPH BEIMOTHEHUH Y4eOHBIX 3a/1a4 HAYYHO-TIOMYJISPHYIO TUTEPAaTypy 0 QU3HUECKUX
SIBJICHUSX, CIIPABOYHBIC MaTepHaibl, pecypcel MHTEpHET.

BuvinyckHux nonyuum 603mM03#CHOCb HAYHUMbCA:

® 0CO3HABATH [IEHHOCTh HAYYHBIX MCCIIEIOBAHUH, POJb QH3UKY B PACIIMPEHUH IPEICTAaBICHAH 00
OKpYKaIOUIEM MUPE H €€ BKJIAJ B yIydIICHHE KaueCcTBa KU3HH;

® HCIIOJIB30BATh TIPHEMBI IIOCTPOCHUS (hU3NHECKUX MOJeNel, morcka H GOPMYITHPOBKH JI0Ka3aTEILCTB
BBIZIBHHYTBIX TUIIOTE3 M TEOPETUIECKHUX BHIBOJOB Ha OCHOBE SMITMPUYECKU YCTAHOBJICHHBIX (haKTOB;

® CPaBHUBATH TOYHOCTH U3MEPEHHS QUINIECKUX BETHYHH 10 BEIMYUHE UX OTHOCHUTENILHOM
HMOTPENIHOCTH TIPU IPOBEACHNAHN MPSAMBIX H3MEPEHUN;

® CaMOCTOSITENTEHO MPOBOAUTE KOCBEHHBIE H3MEPEHUS ¥ UCCNECIOBAHUS (PU3MUECKUX BETHYHMH C
HCIIOJIB30BaHHEM PaA3IMYHEIX CIIOCO00B H3MEPEHHS PU3NIECCKUX BEINYUH, BEIOUPATh CPEACTBA H3MEPEHUS
C y4eTOM HEOOXOAUMON TOUHOCTH H3MEPEHUIt, 000CHOBBIBATH BBIOOD cr1oco0a M3MEPEHHS, aleKBaTHOTO
MOCTABNESHHOH 3a/1a4e, IPOBOUTE OLEHKY JOCTOBEPHOCTH TTOJYYCHHBIX PE3YJIbTATOB;

® BOCTIpHHUMATE HHGOpMALIUIO GU3HUECKOTO COJICPKAHNS B HAYIHO-TIONYIIAPHON JINTEPATYPE U
CpeICTBaxX MacCoBOM WH(MOPMAIIUH, KPUTHUESCKH OI[EHUBATH TTOJIYUCHHYIO HHQOPMAIIHIO, aHAITM3HUDYS €€
CozlepXKaHue U JaHHBIE 00 UCTOYHHKE HH(OPMAIWH;



e C0O3/1aBaTh COBGCTBEHHBIE MICHMEHHBIE M YCTHBIE COOOTIEHNS O QU3MYECKUX ABIICHASIX HA OCHOBE
HECKOJIBKAX MCTOYHHKOB HH(OPMAIIMY, COPOBOKIATH BEICTYTUICHUE TIPE3CHTALIMEH, yIUThIBas
0COOEHHOCTH ayAUTOPUH CBEPCTHHKOB.

Mexanu4ecKHe siBJICHHS

BeInmycKHHK HAYYHTCS:

*PACI03HABATH MEXAHUYECKHE SIBICHUS 1 OOBSICHATh HA OCHOBE MMEIOIIMXCS 3HAHNH OCHOBHbIC
CBOICTBA U/IM YCIIOBHS POTEKaHUS OTHX SBJICHUM: paBHOMEPHOE ¥ HEPaBHOMEPHOE JIBIKCHHUE,
PaBHOMEPHOE ¥ PABHOYCKOPEHHOE MPAMOJIMHEHHOE ABHKEHUE, OTHOCUTEILHOCTE MEXaHHYCCKOTO
JBIKCHMS, CBOGOIHOE aIeHNe Tell, PABHOMEPHOE [BIKEHHUE 110 OKPYKHOCTH, HHEPIMS, B3aNMO/ICHCTBHE '
TeJT, peakTHBHOE JBIDKEHHME, Tlepeiaua NaBJIeHUs TBEPABIMH TEJIaMH, KHIKOCTIMH U Ta3aMH, atMocepHoe
NlaBJIeHNe, IUIABaHWE TN, PABHOBECHE TBEPABIX TEJl, UMEIONINX 3aKPEIICHHYIO OCh BPALCHHUA,
KosebaTepHOE IBHKEHNE, PE3OHAHC, BOTHOBOE JBIKEHHUE (3BYK);

eOTIHCHIBATH H3YUCHHBIE CBOMCTBA TN M MEXAHHUYCCKHE SBJICHHSA, HCTIONB3YS PH3MISCKHUC BETHIHHBL:
MyTh, HEPEMEIIEHHE, CKOPOCTh, YCKOPEHHUE, EPHO OOpaIieHHus, Macca Tejia, INIOTHOCTE BELCCTRa, CHila
(cHTa THKECTH, CHJIa YIPYTOCTH, CHJIa TPEHUS), NaBJICHUE, HMITYJIbC Tela, KHHCTHYECKAsT SHeprus,
MOTeHIMAIbHAS SHEPTHS, MEXaHUYecKast paboTa, MexaHudeckas MomHocTh, KITJT mpu coepmen#y
paGOoTHI ¢ UCTIOJIE30BAHAEM TIPOCTOrO MEXaHU3Ma, CHITa TPEHHS, aMILTUTY 1A, IEPHOJ U HacToTa
Kos1e0aHuil, 1JIMHA BOJHBI M CKOPOCTB €€ PaclpoCTPAaHECHHUS; IPHU ONMCAHNH NTPAaBHIIBHO TPAKTOBATH
(hu3MHeCKuit CMBICT HCTIOTB3YEMBIX BETHYHH, MX 0003HAUCHNS U SIHHALBI U3MCPCHHUS, HAXOTUTE
(hopMyIEI, CBA3BIBAOIIME TAHHYIO QU3HIECKYIO BEIHUUHY ¢ IPYTUMH BEJTMIMHAMH, BBITHCIIATE SHATCHUC
(bu3HUUeCKON BEIUIHHEI,

e QHANM3UPOBATH CBOMCTBA TeJI, MEXAHIUECKHE SBIICHIS | IPOLECCHI, HCTIONb3Ys (U3UIECKUE 3aKOHbI:
3aKOH COXPAHEHHUS SHEPTHH, 3aKOH BCEMHPHOTO TATOTEHHSL, IPHHLAI CYIEPIIO3HIIMK CIIT (HAXOXK/ICHHE
pasHOAeHcTByomei cuier), I, IT u IIT 3akonst HbroToHa, 3aKOH COXPaHEHUS MMITyJIbCa, 3aKOH I'yka, 3akoH
[lackaitsi, 3aKOH ApXHMe/a; TIPA STOM Pa3IuyaTh CIOBECHYIO QOPMYIHPOBKY 3aKOHA M €TO
MaTeMaTHYeCKOE BEIPAXKEHNUE, .

e pa3THYATh OCHOBHBIE MPH3HAKH M3YIEHHBIX (M3MUECKUX MOJICNIeHl: MaTepralbHas TOKa,
HHEpLUAIbHAsA CHCTEMA OTCUETa,

epemaTh 3a/1a9u, HCTIONB3YsT QU3NUECKUE 3aKOHBI (3aKOH COXPAHEHUS SHEPTUH, 3aKOH BCEMUPHOTO
TATOTeHHs, npuHIEn cyneprnosutmy cun, L, I u 111 3akonsr HpioTOHA, 3aKOH COXPAaHEHHS AMITYJIECA, 3aKOH
I'yka, 3akoH [lackas, 3akoH Apxumesa) d popMyIibl, CBSI3BIBAIOLINE ¢busnyueckre BeMUInHBI (I1yTh,
CKOpOCTb, YCKOpEeHHMe, Macca Tefla, IIIOTHOCTh BELeCTBa, CHIla, NaBIICHAE, UMITYIIbC TeIa, KHHETHICCKAs
SHEprus, NOTeHIUATbHAs SHEPT s, MEXaHWIecKas padora, Mexanuueckast MmourHocts, KILJ nmpocroro
MEXaHM3Ma, CHJIA TPEHHS CKOJBKEHHS, K03 QHIMEeHT TPeHNUS, aMILIATY A, TIEPUO B 9acToTa KojiebaHHii,
JITAHA BOJIHBI M CKOPOCTH €€ PAcIPOCTPAHCHMUS): HA OCHOBE aHallW3a yCIIOBHS 3a/1a4H 3aliChIBAaTh KPaTKOES
YCIIOBHE, BEIIEATH (PH3MUECKHE BETMUMHEI, 3aKOHBI X QOPMYITEL, HEOOXOMMMEIC JUIs €€ PEIICHHNS,
[POBOJIAT PACUETHI M OLEHUBATH PEATBHOCTE MOy IEHHOTO 3HAUCHHs (U3HIECKOH BEMMIMHEL

BoinyckHUK noayuum 603MO0¥CHOCHb HAYHUMbCA:

eJICIIONIB30BATE 3HAHHS 0 MEXAHWYECKHX SIBJICHHSX B IOBCCIHEBHOM XU3HM VIS ODeCTIeHeHHUS
6e30TacHOCTH MpH 0OPAIIEHHUH ¢ TIPUOOPaMU U TEXHUYECKUMH YCTPOHCTBAMH, JUIS COXPAHCHHS 310POBBS
¥ COBIIIOIEHHS HOPM KOOTHYECKOTO IIOBSICHAS B OKPYKAIOLICH Cpe/ie; MPHBOAUTE PUMEPEI
TIPAKTHYECKOTO MCTIOIB30BARMS (PU3HIECKUX 3HAHUN O MEXaHUICCKUX ABJICHASX H (hU3NYIEeCKUX 3aKOHaX;
[IPAMEPHI HCTIOTB30BAHMUS BO30GHOBIISEMBIX HCTOUHIKOB SHEPTUH; IKOJIIOTHYECKUX MOCIS/ICTBHH
HCCIIEI0BAHUS KOCMHYECKOTO IPOCTPAHCTB;

e Pa3IMYATH IPAHMIIE! IPUMEHUMOCTH (QH3MUECKIX 3aKOHOB, TIOHMMATh BCCOOIMH XapaKTep
~ (hyHIAMEHTAIBHBIX 3aKOHOB (3aKOH COXPAHCHHS MEXaHNYECKOM SHEPIUH, 3aKOH COXPAHECHUS UMITYIIbCa,
3aKOH BCEMMPHOTO TATOTEHHS) H OTPAHUYEHHOCTH HCIIONB30BAHMS YACTHBIX 3aKOHOB (3aKoH I'yka,
ApxuMmena u Jip.);

e HAXO/WTH aIEKBATHYIO MPEIIOKEHHOM 3a1aue (pH3MIECcKyI0 MOJIENb, Pa3peiuarh Mpobnemy Kak Ha
OCHOBE UMEIOIIMXCS 3HAHHM 1T0 MEXaHHUKE ¢ UCIIONBE30BAaHMEM MAaTEMAaTHIECKOT0 anmnapara, Tak | Ipy
MIOMOIIK METOOB OLIEHKH.



TenioBbie ABIEHAA

BbInycKHHK HAY4YHTCS:

e PAaCcrO3HABATH TEIUIOBBIE SIBICHUS U 00BACHATE Ha 0a3e HMEIOIIMXCs 3HAHUH OCHOBHBIC CBOMCTBA WX
YCIIOBHS TIPOTEKaHUS ITUX SBICHAN: quddysus, usMeHeHHe 00beMa Tell IPY HarpeBaHUU (OXJIAXKICHAN),
fonpInas CXKUMAaeMOCTh Ta30B, MaJIask COKUMAEMOCTh KHUIKOCTEH U TBEPABIX TEN; TSIJIOBOC PAaBHOBECHE,
HCIapeHne, KOHIEHCalns, TUIaBJIeHHE, KPUCTAINI3AHs, KHIIEHHE, BII&KHOCTE BO3/(yXa, Pa3IuIHEIE
c110co6BI TeIIonepeaauH (TEIIONPOBOAHOCTD, KOHBEKIIAS, H3TyYEHHE), arperaTHbIe COCTOSHIUS BELIECTBa,
TIOTJIONIEHHE SHEPTHU TIPH UCTIAPEHUH JKUIKOCTH U BBIJCIEHHE €€ IIPH KOHICH AWK 11apa, 3aBUCHMOCTb
TEeMIEepaTyphl KUTICHUS OT JaBIICHHUS,

®OTIMCHIBATE H3YUYEHHBIC CBOMCTBA TEJ ¥ TEIUIOBBIE SBJICHUS, HCIIONB3Ys QU3MYECKHE BETUYHHEL
KOJIMYECTBO TEIMJIOTHI, BHYTPEHHSISI SHEPIHs, TEMIIepaTypa, yAeabHas TETUIOEMKOCTh BEIIECTBa, yASIbHas
TEIIOTA IUIABIICHHUS, YAeIbHAs TeIUI0Ta TapooOpa3oBaHus, yIeIbHas TEIIOTa CrOpaHus TOTIHBA,

K02 QUIMEHT TTONE3HOTO AeHCTBUS TEIIOBOTO ABUIATENS; IIPX ONIMCAHNH TPABHIIBHO TPAKTOBATh
(u3MYeCKIi CMBICI HCTIOB3YEMbIX BEITMYMH, HX 0003HAYCHHMS U €AUHULIBI H3MEPEHHS, HAXOIUTH
(OpMYJIBL, CBSI3BIBAIONINE JaHHYIO QU3HYECKYIO BEIMUMHY C APYTHMH BETHIHHAMHE, BBIYUCIIATH 3HAUCHUE
(bU3UYECKOM BEITMIMHBI,

® AaHAM3MPOBATH CBOMCTBA TEJI, TETIJIOBBIE SBJICHHS ¥ IIPOIECCHI, HCIIOJB3Ysl OCHOBHEIC ITOJIOXKEHH S
ATOMHO-MOJIEKY/ISIPHOTO YYCHHUS O CTPOCHHUH BEIECTBA M 3aKOH COXPAHCHUS JHEPIHH;

® pa3TMYaTh OCHOBHBIE IPH3HAKA H3YYECHHBIX QU3MISCKUX MOJIENel CTPOEHH S ra30B, KUAKOCTEH U
TBEPIBIX TET;

® [IPUBOIUTE IPAMEPHI TIPAKTHYECKOTO UCTIONB30BAHMS QU3UIECKUX 3HAHUH O TETIJIOBBIX SBJICHUIX;

epEIIaTh 3a/[a9H, HCIIOJB3Ysl 3aKOH COXPaHEH s SHEPIUH B TEIUIOBBIX Mporeccax i GopmyIisi,
CBA3BIBAIOIIHE (YU3UIECKIE BEMHUHHBI (KOJTMYECTBO TEIIOTHI, TEMIIEPATYpa, yACIbHAS TEINIOEMKOCTD
BeIIeCTBa, YlelbHas TeIUoTa IUIaBJIeH s, yaebHas TeIIoTa TapooOpa3oBaHus, yAeIbHasl TEIIOTa
CrOpaHws TOIIIMBA, KOIQGUIMEHT T10JIE3HOTO ASHCTBHS TEIIOBOIO ABUIATElIs): HA OCHOBE aHAH3a
yCTIOBUS 3a[a4H 3aMHCHIBATE KPATKOE YCIOBHE, BEIAEATH (U3HUECKUE BETMIHHBL, 3aKOHBI U QOPMYIIBL,
He0OXOIMMBIE ISl ¢ PELICHHs], TIPOBOIUTE pacyeThl U OLIEHMUBATE PEATLHOCTD TOyIEHHOTO 3HAUCHHUS
(busHyecKoi BEIHMUUHEL.

Buvinyckruk nonyuum 603MO0HCHOCHIb HAYUHUMbCA:

® HCIIOJIE30BATH 3HAHUS O TEIJIOBBIX SBICHHUAX B IIOBCEIHEBHOM H3HU JUIs obecreueHust 11
Ge30macHOCTH TIpu oOpartieHny ¢ mpudopaMi U TEXHUHYECKUMHU YCTPOHCTBAMH, [UISl COXPAaHEHHS 37I0POBBS
1 COOJIIOJIEHNSI HOPM KOJIOTHYECKOTO TTOBENCHHS B OKPYKAIOIIEH Cpene; IPHUBOAUTE IPHMEPEI
9KOJIOTHUECKHX IIOCIIEACTBHH paboTh! IBUraTesell BHYTPEHHEr0 CropaHusl, TEIIOBEIX U
THAPOIIEKTPOCTAHIIHNH;

® pa3JIMYaTh PAHHIE] IPUMECHAMOCTH (QH3NUECKUX 3aKOHOB, IIOHMMATh BCEOOIIMHI XapaKTep
(GyHIaMEHTATBHBIX (H3NIECKUX 3aKOHOB (3aKOH COXpaHEHMS SHEPTHHU B TEILIOBBIX MPOLECCax) U
OTPaHUYEHHOCTE MCIOTB30BAHUS YACTHBIX 3aKOHOB;

 HAaXOJWThH aJIeKBAaTHYIO ITPEIJIOKEHHOM 3a1ade pu3nIecKyro MOIeNb, pa3pelaTsb IIpo0ieMy Kak Ha
OCHOBE MMEIOIHXCH 3HAHUH] O TEIIOBBIX SBJICHUAX C UCIIOJIB30BAHMEM MAaTEMAaTHYECKOro anmapara, Tak i
IIpY OMOIIA METOHOB OLIEHKH.

JJIeKTpHYECKHE U MATHUTHbIE SIBJICHUS

BeinmycKHHK HAYYHTCS:

®paCIO3HABATh JIEKTPOMArHHTHBIC SIBICHHS H O0BACHATL HA OCHOBE MMEIOIINXCSI 3HAHUA OCHOBHEIC
CBOMCTBA WJIM YCJIOBHS IPOTEKAHUS 3THX SBJICHUH: 2JIEKTPHU3alUs TEI, B3aUMOIECHCTBAE 3apAJIOB,
STIEKTPUIECKUI TOK U ero AedcTBHs (TEIUIOBOE, XAMUYECKOE, MAlHUTHOE), B3aUMOJIECHCTBHE MATHUTOB,
9IIEKTPOMATHUTHAS HHIYKIHS, NeHCTBUE MArHUTHOTO TI0JI Ha IIPOBOJHUK C TOKOM M Ha JIBMIKYIIYIOCS
3apPSHKEHHYIO YacTULY, AeHCTBUE SNEKTPUYECKOTO TI0JIS Ha 3apSHKEHHYIO YaCTHUILY, SITCKTPOMAarHUTHbIC
BOJIHBI, IPSIMOJIMHEHHOE pacTIpOCTPaHEHUE CBETA, OTPaXKEHHUE U NPEIOMIICHIE CBETa, TUCTICPCHS CBETA.

® COCTABJIATH CXEMBI AIIEKTPUYECKHX IIeNel ¢ mocIe10BaTeIbHbIM U NTapaluIeIbHBIM COeTHHEHHEM
5IIEMEHTOB, Pa3jiiyasl yCIOBHBIE 0003HAYCHHUS HIEMEHTOB JJIEKTPUUECKUX Liemell (HCTOYHMK TOKa, KoY,
PE3HMCTOP, PEOCTAT, TAMITOYKa, aMIIEPMETP, BOJIBTMETP).



® LCIOJIb30BAaTh ONTHYECKNE CXEMBI IS TIOCTPOEHNUS U300paXKeHu B IIIOCKOM 3€pKalle U
coOuparoIIe TuH3e.

® OTMCHIBATH U3YYCHHBIE CBOHCTBA TN M 3NIEKTPOMArHUTHBIC SBJICHHUS, HCTIONB3Ys GHU3NIECKue
BEJIMYMHBL SJIEKTPUYECKUH 3apsi]l, CUJla TOKA, 3JIEKTPUIECKOE HANPSIKEHHE, JTIEKTPUUIECKOE
COTIPOTHBJICHUE, YIAENIbHOE COITPOTHUBIICHUE BEIleCTBa, paboTa 3JIEKTPHIECKOT0 M0JIsl, MOIIIHOCTh TOKa,
(hOKyCHOE pacCTOSHUE M ONITHYECKAs CHJIA JIMH3BI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, [UTHHA BOJIHBI U
YaCTOTa CBETA; IIPH OMMCAHWM BEPHO TPAKTOBATh (DM3UUECKHUHA CMBICI HCIIOIB3YEMBIX BEJIMYUHH, X
0003HaUeHUS ¥ eIUHUIBI U3MEPEHUS; HAXOIUTE (hOpMYyIIbl, CBI3BIBAIOIINE TAaHHYIO QU3NIESCKYIO
BETUYHUHY C JIPYTUMHU BEJTHYHHAMU.

® AaHATM3UPOBATh CBOMCTBA TEMN, JEKTPOMArHUTHBIE ABJICHUS H MMPOLIECCHI, UCIIONB3Ys QHU3HHECKHEe
3aKOHBI: 3aKOH COXPAaHEHHUS JJIEKTPUUECKOr0 3apsizia, 3akoH OMa Ji1s yyacTKa 1eny, 3aKoH JDxoyis-JIenna,
3aKOH IPSIMOJIMHEHHOTO paCIPOCTPAHEHHUS CBETA, 3aKOH OTPAKEHHUS CBETA, 3aKOH IPEJIOMIICHHS CBETA;
IIPU 3TOM pa3NuyaTh CIOBECHYIO GOPMYIIMPOBKY 3aKOHA M €r0 MAaTEMAaTHIECKOE BEIPAKCHHUE.

® TIPUBOIMTE IPUMEPHI IPAKTHYECKOTO HCIOIB30BaHUS (PU3MHUECKUX 3HAHWH O JIEKTPOMarHUTHBIX
SIBIICHHSIX

epeIaTh 3a1a49M, UCIOIB3Ys (pu3rmuecKkue 3aKoHbI (3akoH OMa 71 y4acTKa LeNH, 3aKOH
JIxoynsaJleniia, 3aK0H TIPSAMOJIMHERHOTO PaCIIPOCTPAHEHUS CBETA, 3aKOH OTPAXKEHUS CBETA, 3aKOH
NpeJIOMIIEHHS CBEeTa) U GOPMYJIBI, CBA3bIBaONIME HU3UUECKUE BETMUUHBI (CHIIA TOKA, JIIEKTPHUYECKOE
HAINpsDKEHUE, IIEKTPHYECKOe COTPOTHBIICHHE, YIEIbHOE CONPOTHBIICHHE BelllecTBa, paboTta
INEKTPUYECKOTO TI0JIsI, MOIITHOCTH TOKA, (POKYCHOE PACCTOSHHE M ONITHYECKAsl CUIA JIMH3BI, CKOPOCTh
3JIEKTPOMArHATHEIX BOJIH, [UTHHA BOJIHEI B 9acTOTa CBETa, OPMYIIBI pacueTa 3JIEKTPUIECKOTO
COIIPOTHBIICHUS IIPUIIOCIEIOBATEIEHOM U ITapalyIeIbHOM COSIUHEHUH IPOBOJHUKOB): Ha OCHOBE aHA/IN3a
YCIIOBHS 3a/1a4i 3aIIUCBIBATH KPATKOE YCIOBUE, BHIACIATh QU3NUECKUE BETUIMHEL, 3aKOHBI U HOPMYJIBI,
HEeOOXO0aUMBIE JUIS €€ PENICHHUS], IPOBOUTE PACUYEThl ¥ OIICHUBATH PEAIbHOCTE MOJIYYECHHOI0 3HAUCHHUS
(u3NIeCKON BEJIMYUHEL

BoinyckHUK ROJIYYUUNT 603MOXMCHOCHIb HAYYUMBCA:

® HCIIOIE30BATh 3HAHUA 00 2JIEKTPOMArHUTHBIX-IBJICHUSX B IOBCEIHEBHOMN XHU3HU I 00eceueHus
BezomacHocTH pu oOpateHny ¢ IpubopaMu ¥ TEXHUIECKUMH YCTPOUCTBAMH, IS COXPAHEHHS 3/I0POBBS
1 COOTIOACHMS HOPM 3KOJIOTHYECKOTO MOBEICHHS B OKpYXKaIOLIEH cpeie; IPUBOIUATH IPUMEPHI BIIUSHHAS
SIIEKTPOMArHUTHBIX U3JIy4YECHUN HA )XUBBIE OPraHU3MBI,

® pa3nuyaTh IPaHULLI IPUMEHUMOCTH (PU3HIECKUX 3aKOHOB, IIOHMMATh BCeoOIUH XapakTep
(byH1aMEHTAITBEHBIX 3aKOHOB (3aKOH COXPAaHEHMS 3TIEKTPHYECKOTO 3aps/ia) ¥ OTPAHUYEHHOCTD
UCIIOTB30BaHMA JaCTHBIX 3aKOHOB (3akoH OMa i ygacTka 1eny, 3akoH /Dxoyns-JIenna u 1p.);

® WCII0JIB30BATH TIPUEMBI IIOCTPOSHUSI (PUHUECKIX MOJIENICH, ToUCKa U (GOPMYTHUPOBKH JOKA3aTENbCTB
BBIABHHYTHIX THIIOTE3 U TEOPETHHECKHUX BBIBOJOB HAa OCHOBE SMIIMPUYECKH YCTAHOBIEHHBIX (AKTOB;

® HAaxO/UTh aJeKBAaTHYIO MPEUI0KEHHOM 3anaue PU3MUECKyI0 MOJENb, Pa3pemaTs NpodneMy Kak Ha
OCHOBE UMEIOIIUXCS 3HAHUH 00 2JIEKTPOMAarHUTHLIX SBJICHUSAX C UCIIOIB30BAaHHEM MaTeMaTHYECKOro
amrapara, TaK ¥ IpH IOMOIIH METO/IOB OLICHKH.

Conep:xanue yueOHOro npeamera
10 xnace

®u3uKa U METObI HAYIHOT0 MO3HAHHUS

®usuka Kak Hayka. HayuHble METOIBI TO3HAHMS OKPYIKAFOIIET0 MAPA M MX OTJIHYHS OT APYTHX
METOJIOB 103HaHus. POJIb SKCIIEPUMEHTA U TEOPUH B MPOIIECCe MO3HAHUS PUPobl. MozjenupoBanue
(buswgeckux sBneHn u npoieccos*. Haydrsle runotes3sl. Ou3ndeckne 3akoHbI, OH3NTIECKHE TEOPHH.
["paHuIB] IPUMEHIMOCTH (HU3HYECKHIX 3aKOHOB U Teopwit. [IpuHnum coorBeTcTBUs. OCHOBHBIE 3JIEMEHTHI
(pusmHeckoit KapTUHBI MUpa.

Mexanuka
Kunemaruka. Mexanauueckoe  asmxeHue. MarepuanbHas  Touka.  OTHOCHTENBHOCTH
MexaHngeckoro aBmkeHus. Cucrema orcuera. KoopauHatel. Bekrtop mnepememenusi. CkopocTs.
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Vckopenune. IIpsMonuHEHHOE MIBIKCHUE C TIOCTOSHHBIM YCKOPCHHCM. CBoGomHOEC mManeHue TeIL
JIBMIKEHUE Tela II0 OKPYKHOCTH, LIEHTPOCTPEMUTEEHOE YCKOPEHHE.

KunemaTuka TBepAoro Tena. llocTymarenpHOE JBHKCHHC. BpamareabHOE JBHXKEHHE TBEPAOTO
Tena. YTioBas ¥ THHEHHAs CKOPOCTH BPAILCHUS.

Juaamuxa. OCHOBHOE YTBEPHKICHHE MCXaHUKH. Ilepeeiii 3akoH Herorona. VHepHuanbHBIC
cucremsr oTcyera. Cuna. CBsI3b MEXIy CHIION W ycKopeHHueM. BTOpoOH 3aKOH Hetorona. Macca. Tperuii
saxon Hetorora. IIpuaimn oTHOCHTENbHOCTH ["amues.

Cunsl B nipupoe.Crila TAroTeHus.. 3aKOH BCEMHPHOTO TATOTCHHMS. I[TepBasi KOCMAYECKAs CKOPOCTB.
Crina Tsokeetd U Bec. HeecomocTs. Cua yrpyroctr. 3akos I'yka. CHIIBI TPEHHSL.

3aKoHbI COXpAHEHHsl B MeXaHHKe. VIMImynbC. 3aKOH COXpaHCHHs HMITYIbCa. PeakTuBHOE
nemwkenne. PaGora cmiel. Kunermueckas oHeprus. lloTeHImMampHAs OSHEPrd. 3aKOH COXPAHEHWS
MeXaHHU9IECKON SHEPTHH.

DJIeMEHTHI CTATHKH

PasroBecre. Bump! pasHOBECHS. MOMEHT CUIIBL. Y CIIOBUS PaBHOBECHS TBEP/OTO TEIA. PasnoBecue
pelyara.

crons30BaHre 3aKOHOB MEXAHUKH Ul OOBSCHEHHS IBYKCHHS HEOCCHBIX TEJ U [l PA3BUTHS
KOCMUYECKHX HCCaenoBanuit, IIpakTHaeckoe IpUMEHEHNE GU3NICCKIX 3HAHIH B MIOBCETHEBHOM KH3HU
JUTS. KCTIOJIB30BAHMS MPOCTHIX MEXaHU3MOB, HHCTPYMEHTOB, TPAHCTIOPTHBIX CPE/ICTB.

@®poHTA/IbHBIE 1a00PaTOPHbIE PA0OTHI

Jlabopamopnas paboma Ne 1 «Hccnedosanue pasHoyCKOpeRH020 NPAMONUHETIHO20 0BUICEHULN(C
Hcrons3oBanreM obopynosanus «Todka poctay)

JlabopamopHaapabomaNe 2« H3yuenuedsudiceHusmenabpouLeHH02020pu3oRmaneHoN (¢
HCIIONB30BaHkeM 060opynoBanust «Touka poctay)

JlaBopamopnas paboma Ne 3 « H3y4enue 08UICEHUA MENA NO OKPYIICHOCMU noo oeticmeuem Cul
ynpyeocmu u maicecmux(C HCIOMB30BaHAEM 000y I0BAHHS «Touka pocTa»)

JlabopamopnaspabomaNed «HccneOosanueusmenenysagecamenanpuezo QeudiceHuUcyckopenuem»(C
WCIIONB30BaHueM o6opyaoBanus «Touka pocTay)

JlabopamopraspabomaNe 5« H3yuenuexospduyueHmamperuacKonbiyceHus»(C HCIONb30BaHAEM
obopymosanust «Touka pocray)

MouaekyJisipHasi pU3HKa

OcHOBBI MOJEKy/AApHOil ¢u3nku. BO3HHKHOBEHHE aTOMMCTHYECKOH THIIOTE3Bl CTPOCHHS
BeIlleCTBA U e HKCIIEPUMEHTAIBHEIC JI0Ka3aTelbeTBa. PasMepsl 1 Macca MOJICKYJT. KomnpuecTBO BEIIECTBA.
Moub. IToctosHEas ABorampo. BpoyHosckoe nprkenue. Cuibl B3anMOACHCTBUS MOJCKYIL. Crtpoenne
razo00pasHbIX, XUIKKUX W TBEPABIX TEIL TerioBoe NBUKEHHE MOJeKyJ. Mojens HACaTbHOIO rasa.
OCHOBHOE ypaBHEHIE MOJIEKY/IIPHO-KHHETHUECKON TEOPHH Iasa.

TemmepaTypa. JHeprusi TEIUIOBOr0 ABAKEHHS] MOJIEKY.1. TEerIoBoe paBHOBECHE. Omnpenenenne
Temmepatypsl. A6conroTHas Temmeparypa. Temmeparypa — Mepa CpeqHEd KHHETHHECKOHW OSHEPruu
MoeKyJ1. I3aMepeHue CKOpOCTe! IBHKCHHS MOJIEKYJI rasa.

VpaBHeHHe COCTOSIHHS HIealbHOro rasa. YpaHeHMEe Menjeneesa— Knanettpona. ['azosblie
3aKOHBL.

Tepmonunamuka. BHyTpeHHss sHeprus. PaGota B TepMOIMHAMHKC. KonmuuecTBO TEMIOTHL.
TernmoemMkocTh. I1epBhIi - 3aKOH TEPMOJWHAMUKH. VI30TIpOIIECCHI. Amabatreii mponecc.BTopolt 3akoH
TEPMOJMHAMHUKH: CTATHCTHIECKOE HCTONKOBAHHE HEOOPATHMOCTH IPOLECCOB B IIPUPOAE. [Topsinok U Xaoc.
Temnosble ABHTATETH: IBATATENb BHYTpeHHero cropaums, musens. KIIJ[ meurarenci. [TpoGieMer
SHEPTeTHKH W OXPAHBI OKPYKAIOLICH CPEe/IbI.



B3anmHoe mpeBpamenue jkuakocreii u rasoe. Teepabie Tesna. Mcemapenne u KHICHHE.
Haceimennslit map. BmaxHocTs Bo3ayxa. Kpuctammuueckue ¥ amopdueie tena. IlmaBinenue u
OTBepEBaHue. Y paBHEHHUE TEITOBOro HanaHca.
®poHTAILHBIE 1a00PATOPHBIE Pab0OTHI

Jlabopamopuas paboma Ne6 « H3yuenue uzomepmu4eckoz0 npoyeccay(C uCIoIb30BaHHEM
oGopymoBanus «Touka poctay)
Jla6opamopuaspabomaNe7 « H3yuenueypasHeHuscocmosHusuOeanbHo202azan(c
HCIIOJIb30BanmeM obopynoBanus «Touka pocTay)

Jla6opamopuaspabomaNeS« HzmepeHueomnocumenbHOUBNadICHOCMUB030yxay
JabopamopuaspabomaNe9« HzmepeHuememnepamypolkpUucmaiiu3ayuuuyOeoHoumemnepamyp -
winnaenenuseeuecmear(c ucroab3oBanueM obopynosanus « Touka pocray)

DIIeKTPOAMHAMHKA
JIeKTPOCTATHKA. DJIEKTPUYECKHN 3apsi ¥ JJIEMEHTApHBIC YACTHUBL 3aKOH COXPAaHCHHS

3MeKTprUecKoro 3apsza. 3akoH Kyiona. Dnekrpuueckoe mone. HalpsykeHHOCTh 3IEKTPUIECKOTO OIS
[IpHHIMI CyNEprno3uiMu mojeil. IIpDOBONHMKM B 3JNEKTPOCTATHYECKOM TmoOne. JIMIMCKTPHKH B
SIEKTPHYECKOM moie. llomspusanus IMINeKTPUKOB. [IOTCHIHANBHOCTE 3JNIEKTPOCTATHYECKOTO MOJIS.
[ToTeHIMAT ¥ PasHOCTH MOTEHIMATOB. DIeKTPoeMKocTb, KoHeHecaTopsl. JHEPrUs SIEKTPUIECKOro Mol
KOHJEHCATOPA.

JlabopamopnaspabomaNe 0« Hzmepenuesnexmpu4eckotieMKoCmuxoHoercamopay(C NCToIb30BaHAeM

o6opynoBaHust «To4ka pocTay)

Pacupe,ne.ﬂeﬂﬂe YacoB 110 TeMaM.

Ne Paznea Koaunuecteo | KonTpoasnas | JlaboparopHbie
4acoB pabora padoThl

1. Beenenne. Ousnka u Qusndeckue 2
METOJIBI H3YHUESHUS] PHPOJIBI

2. Mexanuka 46 E S

3. | OcHOBEI MOJIEKYJISPHO- 35 2 4
KAHETHYIECKOH TEOPUH a
TEepPMOJAUHAMHUKH

4. OCHOBBI 3TEKTPOHHAMHKH: 15 1 1
IIOBTOPEHHUE B

Hroro 102 gaca

11 knacc(1021acos).
Paznen 1. «DuexkTpoaunamMuka» (mpogouxenne) (23 4.).

Temal.«ITocTosHABIA 3IeKTpUYECKUH TOK»(9 1).
JlelCTBHAIIEKTPHIECKOTOTOKA. Y CITOBHSCYIIECTBOBAHUAIIEKTPUUECKOr0TOKa. CTOPOHHHEC
HITBL DJIEKTPHYECKHITOKBIIPOBOAHUKAX . 3akoROMauistyyacTkanend. ConpoTHBICHUETIPOBO
JHUKA. 3a8BHCHMOCTHCONPOTHBIICHUSIOTTEMITEPATY PhL. [ CBEPXIIPOBOAUMOCTS. |

CoeqMHeHHe TPOBOTHUKOB. PaboTa M MOIIHOCTh SJIEKTPUYECKOTO ToKa. 3akoH Jhxoyms-JleHna.
Uzmepenne CHJIBI TOKA, HaIPSHKEHNA %} COTTPOTHBIICHUS BIJICKTPUYECKONIIETIN,
Dnexrpoaswkymasicuia. icrogrukuToka. 3akoHOMaUIAIIONIHON HenH

JlabopamopuaspabomaNel « Hsmepenue I JCusHympeHHe20conpoOmueneHuAUCMoYHUKAmoKa»(c
Hcnonp3oBanreM obopynosanus «Touka pocTay)

10



TemaZ.«BHeKTqueCKHﬁTOKBcpe;(ax>>(5tl.).
DKCIEPUMEHTATBHBIE 000CHOBAHMSA 3JIEKTPOHHON TTPOBOJMMOCTH METAIUIOB. DNeKTPUUECKUH
TOK B pacTBOpax u paciaBax IIEKTPOITUTOB,
[3aK0H3neKrponH3a(Dapanes{.]BHeKTpmecmﬁTomrasax.[PasnmmbleTHnmcaMocmsrrenbﬂorop
aspﬁnaﬂnasma.]BHeKTquecxuﬁTOKBBaKyyme.

3nelc'rpnqecmﬁroxnnonynp0130nHHKax.HonynponoanKoablenpnfSopm.
Jla6opamopuas paboma No 2 «H320mosnenue 2anb6aHU4ecKo20 sneMenma u ucnvlmanue e2o 6
Oeticmauu»(C UCIIOB30BaHUEM oGopynoBanus «Touka pocTan)

‘

Jla6opamopraspabomale 3«Hccnedosanue
206 UCUMOCTIUCONDOMUBIEHUANONYNPOBOOHUKAOMINEMNEPAMY PEL. (¢ MCTIOJIB30BAHNEM
oGopymosarus «Touxa pocTan)

Tema3.«MarautrOETONE» (54.).
MarauTHse B3auMofieiicTus. MarsuTHOE IMOJIE TOKOB. VHAYKIUST MArHATHOTO MOJIS. JIvnuw
MarEMTHOR MEIyKIuA. JleHcTBrie MArHUTHOTO MO HAIPOBOIHUKC TOKOM. 3akoHAMIICPA.
HBH}KeHP[e3apﬂ}KBHHBIX‘IaCTHL[BMaFHHTHOMHOHe.CHﬂaﬂopeﬁua.MaTHmHBIeCBOﬁCTBaBemeCTBa.
TeM34.((3J‘IeKTpOMaTHHTHaSIHHJIyKuHSD)(14'-I.).

Omnsrtsi@apajes MarsursbtimoTok. [pasuno/lenna.

3aK0H OIEKTPOMArHUTHONH MHIYKIHH. BuxpeBoe 2JIEKTPHIECKOS TMOJIC. [BAC wuHAyKUMH B
nBwKyemcest mpoBoauKe.| CaMONHIYKIH. HIyKTHBHOCTB, DHEPTUAMATHUTHOTO MOJISITOKA.

Pasnen 2. «Koaebannsin BosHbD»(504.)

TemaS.««MexaHqucKnexoneﬁaﬂmﬂaonﬂ51»»(1 11.)
chOBHﬂBo3HHKHOBeHHmexaHmecmxxoneﬁaHHﬁ.I{BeMonemxoneﬁarenmmxcmTeM.
Kunemarnka KoneOaTeqbHOro ABHKCHHUS. [apMOHHMYECKHE KOJICOaH L. Jinramuka KoJedaTeIbHOro
JBWKEHWS. lIpeBpalleHne OHEPrud  IpH rapMOHqucmxxoneﬁaHmrx.3aTyxanmne KoneOanwusl.
BriHyxIeHHbIeKoNe0anns. Pe3oHaHC.
MexaHmgecKueBOTHbL BOHBIBCPE/E. 3BYK.

Jla6opamopras paboma Ne4 «Hceenedosarnue konebanuti nPYyICUHHO20 masmuuxan(c

AcIoNB30BanneM obopynoanust «Touka pocTan)

Jla6opamopuas paboma Ne5 « Heenedosanue konebanut HUMAH020 masmuuxa(c

eronp3osanreM obopyaoparus «Toaka pocTa»)

Haﬁopamopnazpaﬁomaﬁ\@é «Onpedenenue cKoOpocmu 36yKa66030yxe»(C UCTIOIB30BAHNEM
o6opynosanus «Touka pocTay)

Temab.«D1eKTPOMArHUTHBIC koyeOaHnsMBOIHEN (144.).

CBo60)1H51e3neKTpomarHHTHmeKoneﬁaHm.KoneGaTeﬂmei&Komyp.(DopMynaTOMCOHa.
HpoueccmnpﬁrapmOHqucmxxoneﬁaﬂquaxoneﬁarenbﬂomxomype.Bsrﬂy}KjleHHmeancmpomamnmbrexo
nebanus. [lepeMeHHBIATOK. [IeHCTBY IOIHCIHATCHHA CHJTBITOKaUHANPKCHUA.
PesucTop B LEMH nepemernnoro Toka. [Komnencarop i KaTylka WHIYKTUBHOCTH B LEIH MEPEMEHHOTO
toxa. 3axon Oma AJs IeTH IEPEMCHHOTO ToKa.Pe30HaHC B ANEKTPAYECKUX Hemsix. MOnHOCTE B LElH
MEPEMEHHOTO  TOKa. Tpaucdopmarop.  [LIpou3BOZACTBO, nepenavya M HCIOJB30OBAHHE
3neKTpﬂqecxoﬁ3HepmH.]3neKTp0MarHHTHBIeBonHL1.I'IpHHuHrmpazmocsﬂznmenesnne}ma.

TeMaT.«3aK0HmreomeTquecrcoﬁoanH»(36t1.).
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3aKOH TPSIMOTMHEHHOrO PACIIPOCTPAHEHNUS CBETA. 3aKOH OTPaXCHHS CBCTA. 3aKOH TIPEIOMIICHHUS

cBeTa. [SIBIIeHHE ITOJIHOTO BHYTPEHHETO otpaxenus. | JInH36L QOPMYIATOHKOR JTHH3BI.

TTocTpoeHnen306paske HUTBTOHKAXIMH3aX. [ Ta3KaKON THIECKAsICHCTEMA. [OnTudeckuenpuOopsl]
Tema8.«Bonsosas onTukan(244.).

Mamepenne CKOpocTH cBeTa. Jlucmepcus CBETa. Ipunmun  [ioiirerca. MuTepepeHus BOIH.

UnTtepbepennus ceeTa. JJudpakims ceTa. [ndpaxuuonnaspemerka. [0spru3anusaCBETOBBIX BOJTH. ]
Jlabopamopuas paboma Ne 7 «Hccredosatue agnenui unmep@epenyuu u OUPparyuu
ceemarJlabopamopraspabomalNe8 « Onpedenenueckopocmuceema sseujecmee)
Tema9.«DIeMEHTHTEOPAHOTHOCHTENEHOCTIN (54.).

3aKOHBI SIEKTPOJMHAMHUKA ¥ TPUHIMII OTHOCHTEIBHOCTH. Omsir  Maiikenscona. IlocTynatet

CIIEHATBHON TCOPHH OTHOCHTENIBHOCTH. Macca, AMITYJIBEC

MOHEPrUABCIEIUANBHOATEOPUHOTHOCUTCTEHOCTH.
Paznen3.«KsanroBasduinka.Acrpodusnkan(364.)

Tema 10.«KpanTopasdusuka. CtpoerneaTromar(9 1.)

PaBHOBeCHOE TeIUIOBoe W3TyueHne. lmmore3a Ilnanka. 3aKoHBI dotoaddexra. [laBieHne cBeTa.
KopIycKy/IpHO-BONHOBOH ~ dyamusm. — ['mmoresa  ne Bpoitns.IltaneTapras ~ MOJETBATOMA.

OmsrreiPesepdopaa.Iloctynateibopa. MozensaroMaso10posa nobopy. [Jlazepsr.]
JabopamopraspatomaNe9« Habniooenuecnnownbox WIUHEUYAMbIXCREKMPO8»
Temall.«Du3rKa aTOMHOTOSIPA. DIIEMEHTAPHBICHACTHIEI (254.)
MeTozIbl PErMCTpaliy 3apsDKCHHBIX dacThil. EcTecTBeHHAs pajHOaKTHBHOCTE. Anbpa-, Oera- u
raMma-u3IydeHus. PangunoakTHBHEIE [PEBPALICHNUS.
3aKOHpaJ_moaK'rHBHoropacnana.I/I30Tor1m.I/chycCTBeHHoenpeBpameHHeaTOMmemep.HpOTOHHO—
HeHTPOHHAAMOEIHATOMHOT 051 /1pa. I IePHBICCHIIB.
DHeprus CBI3M aTOMHBIX sijep. LlemHble SnepHbIC peaximu. SlnepHslil peakTop. buonormdeckoe
JIeUCTBUE pamoaKTHBHBIX W3JTy9CHUH. ITpuMeHEeHHEPATNOAK THBHBIXH30TOIIOB.
TepMosLIepHBIEPECAKIIAH. [TepmosiiepHBIHCHHTES. |
DeMeHTapHBIeYacTHIBL OYHIAMEHTAIEHBIEB3aUMOICHCTBHSL.
Temal2.«DneMeHTHIACTPOOH3HKIN(24.)

Conueunascucrema.Conaie.3se3 s Hamal anakruxa. [ [pyrueranak Tk, I IpocTpaHCTBEHHO-

BpemeHHﬂlemacmTaﬁBrHaGmonaeMOﬁBceneHHoﬁ.HpexCTaBneHHﬁ o6ssomonunBcenenno. [ Temnas

MaTepHs HTeMHAsIHEPI UL |
ITosTopenne(1249)

Onucanue y4eGHO-MeTOIHYECKOr0 H MaTePHAIbHO-TEXHHYECKOro
obecnieyeHHUs
o0pa3oBaTeJLHOIO Npouecca mo npeiMery «Pusuka»

ITporpamma Kkypca (usnkm us 10—11 xmaccoB. YrmyOmneHHBI ypoBeHb (aBTOPHLO.
A Kpeicarosa,I'. 5. Msxuies).
1.YMK«®wu3uka.10—1 | kimaccr.Bazoseiiyposerny. I IMsxumesa,M. A TTerposoit/M.A..
—M.:JTpoda, 2019.
3. ®usnuka.Mexanuka. YrayOneHHbIH YPOBCHb. 10xnacc. Vaeornk(asropsr: .51 Msixumes,A.3.
CHHSIKOB).). ‘
4, ActpoHomus. 1 1kmace Vuebruk(asrops:b.A. Bopormos-Bemssvuros,E.K. CrpayT).
5. dusuka. YriayOieHHbld yposeHs. 10 kmace.
Metomuueckoernocoone(asrop A.B. Illaranuna).
6. Ousuka. Yrinyonenusiii yposens. 11 kmacce.
MeTtomuueckoenocobue(asrop A.B.[laranuHa).
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7. ®usnka. 1 0—11xmacesr.3anaunuk(asrop H..I'onsadapb).
8. PeivkeBnyA.I1. CGopuuk 3agaunodusuke. 10-11 kace.-M.:apoda, 2008.

9.MockaneBA.H.I'oToBUMCSKE IMHOMYTOCYAAPCTBEHHOMY3K3aMeHY.
dusuka.A.H.Mockanes,I".A.Hukynosa.- M.:[lpo¢a,2011.

DJIeKTPOHHBIE yueOHbIe mMoco0ns
http://www.metod-kopilka.ru MeTonudeckas KOIiIKa
2. http:/fcior.edu.ruhttp:/eor.edu.ru @enepanbHbiil HEHTp HHOOPMALMOHHBIX 00pa30BATENBEHEBIX
pecypcos (OMC)
http://pedsovet.su Ilemarorugeckoe coodmiecTBo
4. http://school-collection.edu.ru Enusas xosuiexuust mudpoBbIX 06pa3oBaTeIbHBIX PECYPCOB.

k'

(%]

KOMIIIEKTIEMOHC TPAIHOHHOT OMIa60paTOPHOr0000py I0BaHAATIO(MEXaHUKE, MOJIEKY IIPHOH pHU3H
Ke,dJIEKTPOINHAMHUKE, OTITHKE,aTOMHONHSIEPHOH(QU3HKE)BCOOTBETCTBHUCTIEPEUHEM ydaeGHOro
o6opy10BaHHS no buznke ISt OCHOBHOH IKOJIBI, 4TO MO3BOJISIET
BEIITOJIHATHIIPAKTHYECKYI09aC THIIPOrPaAMMBI(IeMOHCTPAllHOHHBIEAKCIIEPUMEHTEL, PPOHTAIBHBIEOTIBIT
bI,Ja00paTOpHEIEPAOOTEI).

O6mree ob6opynosanue (pusmnka)
IMudposas nadoparopusst RELEON yuennueckas (pusnka)

O6ecnieunBaeT BHIIOTHEHUE KCIICPHMEHTOB 110 TEMaM Kypca
(uzuxw :

BecnipoBOTHORMYTETHAATYMK € 6-10 BCTPOEHHBIMH JaTIYMKAMH:

[Iudporoit natunk remnepatyps! (-40+165C)

[Tudposoit matumk abcomorroro qasnenus (0...700kI1a)

JHaruuk marautHOTO 1107181 (-100...+100 MTn)

Hatuuk nanpsoxenus (-2...+2B; -5...+5B; -10...+10B; -15...+15B)
Haruuk Toka (-1...+1A)

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

OtnenpHBIE YCTPOMCTBA:

USB ocrmmmorpad (2 xanana, +/-100B)
Axceccyapsl:

Ka6ens USB coenunuTEIbHEBIN

3apsaHoe yeTpoicTBo ¢ kabenem miniUSB

USB Aunanrep Bluetooth 4.1 LowEnergy

KoHCTpyKTOp [Uisl IPOBECHHS JKCIIEPUMEHTOB

KpaTkoe pyKOBOJACTBO 10 3KCIITyaTaluu 1udpoBoit nabopatopun
[TporpammHuoe obecrieyeHue

Meromuueckue pekomeraannu (40 pabor)
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TEMATHYECKOE INTAHUPOBAHHUE

TemaTHgeckoe TIJTAHHPOBAHHE

\ CojiepxaHue 1o TemMam

10 kaacc (102 gaca)

Brenenne. ®u3nKa U eCTECTBEHHO-HAYYHBII MeTOX MO3HAHUS NPHPOABI (2)

Du3NKA U €CTECTBEHHOHAYYHBIH METO/
MO3HAHUS MPHPOABI

Dusuka - pyHIaMeHTaTbHas HayKa o mpupone. HayuHsii
METOJI o3HaHusl. MeTomb! uccnenoBanus GU3NIECKUX
sBneHnid. MonemipoBanue GU3NIECKUX SBICHUH 1
nponeccos. Pusnyeckue BenmuunHbl. [lorpenrHocTu
H3MepeHu# pu3nHecKuX BennunH. QU3ndecKue 3aKOHbI U
TPaHULBI UX IPUMEHUMOCTH. '
@u3nyecKre TEOPHH U TIPUHIUIT COOTBETCTBUSI.

Ponb 1 MecTo pusnku B QOpMHUPOBAHUN COBPEMEHHOM
Hay4JHOU KapTHHBI MUPa, B TPAKTHYECKON AEATEIEHOCTH
JIOJICH.

MEXAHUKA (464)

Kunematuka

Mexanudeckoe arxeHne. CHCTEMBI 0TCUETA.
CkaysipHbIE M BEKTOPHBIE (PUBUYECKUE BETHIUHEL
Marepuanbnas Touka. [locTynarensHOe IBHKEHHUE.
Tpaekropusi, myTh, HEpEMEIIEHUE, KOOPAMHATA, MOMEHT
BPEMEHH, TPOMEIKYTOK BPEMEHH.

3aKOH OTHOCHTEIBEHOCTH JBHIKECHHS.

PaBrOMepHOE npsiMosiEEliHOE MBIKeHHE. CKOpOCTh
PABHOMEPHOTO IMPSIMOJIHHEHHOTO IBHKEHHUS.
VYpaBHeHNe paBHOMEpPHOTO ABMKeHus. [ paduku
PaBHOMEPHOT'O IBUIKEHHUSL.

CrnosxeHnue CKOpOCTEH.

HepaBromepHoe aBmKeHue. CpenHsisi CKOPOCTb.
MrHoBeHHas CKOPOCTh. Y CKOpeHHe. PABHOYCKOPEHHOE
TBUKEHUE.

VYpaBHEeHHE PaBHOYCKOPEHHOTO NBHKeHuUs. [ pabukn
PaBHOYCKOPEHHOTO JBH:KEHUsA. CBOOOIHOE MaleHHe TeJl.
Yckopernne cBOOOAHOTO AICHHUSL

JIBIKeHME IO OKPY’KHOCTH C TIOCTOSIHHOU 110 MOIYJTIO
CKOPOCTBIO. LIeHTPOCTpEMUTENBEHOE YCKOPEHHE.
[TapameTps! ABHKEHUS HEOECHBIX TEIL.

AbcomotHo TBEpHOE Teno. IlocTynarensHoe u
BpalaTeIbHOE ABMKEHHE a0COMOTHO TBEPOTO TENa.
VYrioBasi CKOpOCTh, HAaCTOTA U TIEPUOT OOpaIeHHUS.

3akonbl quHamuku HeroToHa

SBnenue uHepnuu. Macca u cuna. MHepuuaibHble
cuctemsl orcuéra. Bzaumozekictsue ten. CrnoxeHne Cui.
IlepBeIii, BTOpO# ¥ TpeTHH 3aKOHBI HbroTOHA.

IIpuanmn otHOCHTENBEHOCTH [anuies.

I'eoneHTprYeCKas ¥ TeTHOLEHTPHUIECKAs CHCTEMBI
OTCUETA.

3aKOH BCEMHPHOT'O TATOTEHHUSL.

I'paBuTanuonnas nocTossHHAS.

Cuna tsxectn. Cuna TSXKECTH Ha JIpYTUX IUIAHETaXx.,
ITepBas kKocMHUeCKas CKOPOCTh. J[BIkeHne HEOECHBIX TEl
Y CITyTHHKOB.

Bec 1 HeBECOMOCT.

Cunsr ynpyrocru. 3akoH Fyka.

Cune! TpeHus.
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3aKOHBI COXPAHECHHS B MEXaHUKe.

MmyJibc Tena. VIMITynbe crutbl, 3aKOH COXPaHCHH “
MMITyTbca. PeakTHBHOE JBIKeHNAE. Pab0Ta CHIIBL.
MOIIIHOCTS.

Kunernueckast JHEPTHSI.

Pa6ota cuisl TshxecTd, [loTeHIMaNbHas SHEPrus Te/a B
rpaBUTAIMOHHOM Moje. PaGoTa CHITbl yIpyroCTH.
IToTeHIHATBHAS SHEPIHS YIPYTO Ae()OPMHPOBAHHOTO

Tena.

3aKOH COXPAHEHMS MEXaHUYECKOM SHEPTHH.

‘

CraTnka

PaBHOBECHE MaTepHATBLHOM TOUKH H TBEPIOTO Tena. Buyel
paBHOBECHS. Y CIIOBHS PABHOBECHS,
MOMEHT CHIIBL.

I[loaBeaeHHe WTOTOB M3yUeHuUs! TeMbl «MexaHuKay»

MOJIEKYJISIPHASI ®M3UKA 1 TEPMOJUHAMUKA (359)

OCHOBBI MOJIEKY ISIPHO-KHHETHYECKOH
Teopun (MKT)

MosnexynspHo-kunetndeckas reopust (MKT) crpoerns
BEIIleCTBa U €& IKCTIepUMEHTAIbHBIC I0Ka3aTeIbCTRA.
BpoyHOBCKOE TBUIKEHUE.

Temneparypa u TerwioBoe paBHoBecwe. [llkaisl Llenbcus 1
KenperHa, AGCONIOTHAS TEMIEpaTypa Kak Mepa CpeHeH
KHHETHYECKOM SHEPTUH TEIJIOBOTO JBHIKCHHS YaCTHIL
BEIIECTRA.

Cus! B3aUMOJIEHCTBHAS MOJIEKYJT B Pa3HBIX arperaTHbix
COCTOSIHHSIX BEILECTBA.

Mopeis «uaeaTbHbIN ras3y.

JldBnenue rasa. CBs3b MEXIy TaBJICHAEM U CpeHeH
KHHETHYECKOH SHEPrueH IMOCTYNAaTeIIbHOrO TeIIOBOTO
JIBIOKEHMS MOJIEKYIT MJIEAJIBHOTO rasa.

OCHOBHOE YPaBHEHHE MOJICKYIIAPHO-KHHETAICCKOH
TEOPUH UICATTBHOTO ra3a.

VpaBHEHHE COCTOSHHS HICATBHOTO Ta3a. Y paBHEHHE
Menneneesa-Knaneitpona. Msomponeccsl. ['a3osbie
3aKOHBIL.

B3aumMHbIe IPEBPAIMECHUS
JKAAKOCTH M rasa

B3anMHbIe IPEBPALICHNAs XKHUIKOCTH 1 rasa. HackmeHHbe
¥ HEHACHIIICHHBIE TapEl. JlaBneHne HaChIIEHHOro napa.
Kunenwne. BiaxHOCTE BO3AyXa.

Moyens cTpoeHUs KHAKOCTH, [IOBEpXHOCTHOE
HATSHKEHHUE.

CMmaunBaHue ¥ HECMAaYMBaHHUE.

Kanunispsl.

Kpucraminaeckue 1 aMopQHbIC TeNa. Mojens CTpOEHHS
TBEP/IBIX TEN. MeXaHHIeCKHE CBOMCTBA TBEPBIX TCIL.
JKmaxue KpuCTaJUIbL

OcHOBBI TEPMOJAMHAMUKHA

BHyTpeHHsAs HEprus. TepMOIMHAMUYECKAs CHCTEMA H €€
paBHOBecHOE cocTosiHue. PaGoTa 1 Teronepeada kax
cIIocoOBI W3MEHEHHs BHYTpEHHEH dHeprun. KomaecTo
TermnoThl. TemnoéMKocTs, Da3oBbIe IEPEXOBI.
Vpasrerue Temioporo 6amanca. [TepBriif 3akoH
TEPMOIMHAMHKH.

AnrabaTHBIN IIPOIECC.

HeoGpaTHMOCTh TEIIOBBIX TIPOLECCOB. BTOPOH 3aK0H
TEPMOIMHAMHKH M €0 CTATHCTHIECKOE TOJTKOBAHHE.
IpeoGpa3oBaHys JHEPTHH B TSITOBBIX MAIIMHAX. [uxn
Kapno. KITJ] TemioBsIX MalyH.
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| TIpoGieMbI SHEPTETUKH M OXPaHa OKPYIKAIOLIEH CpeibL.

OCHOBBI 3JIEKTPOIUMHAMMKH (15 49)

DJIEKTPOCTATHKA DJeKTpUudecKuit 3apsa. 3aKOH COXpPaHEHHUS

3JIEKTPUIECKOT0 3apsia. DICKTPHUECKOE
B3aumozeiicreue. 3akon Kynona.

BruskozelicTBue U JanbHOAEHCTBHE,
Hanpspk€HHOCTE ¥ HOTEHIMAIT IEKTPOCTATHUECKOTO
TI0JISI, CBSA3h MEXKY HUMHU.

JIvnuy HANPSDKEHHOCTH W 3KBHIIOTEHITHATBHBIC
MTOBEPXHOCTHU. [IpUHITHUIT CYTIEPIIO3ULINH IIEKTPHUSCKUX
nosiedt. PasHocTh norenmuanos. [IpoBogauky 1
TM3NIEKTPUKH B JIEKTPUIECKOM II0JIE,
Onexrpuyeckas EmkocTh. Konnencarop. Sueprus
AJIEKTPUHECKOTO TTOJIS.

IloBTOpenne (4u)

Kpurtepun onesnBanusa 3HaHui yqamuxcs 10-11 kaaccos

OneHka yCTHBIX OTBETOB yYalHXcs
Onenka «5» CTAaBUTCS B TOM CJIydae, €CJIM yualluiics IOKa3bIBaeT BEPHOE MOHUMaHue (Gu3nyecKon
CYIIHOCTH pacCMaTpUBacMbIX SBJICHHH M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOpHH, a Tak xKe
[IPaBHJIBHOE ONpelielieHne QU3NIECKAX BEIWYHH, WX CIWHHUIl U CITOCOO0OB W3MEPEHHS: NMPAaBHIIEHO
BBITIOJIHSAET YEPTEXKH, CXEMBI M TPaHKH; CTPOUT OTBET IO COOCTBEHHOMY IUIaHY, COIPOBOXKIACT
paccka3 cOOCTBEHHBIMHU ITPUMEpPaMHU, YMEET IPAMEHATE 3HaHWUS B HOBOW CHTYAIlWH NIPH BEITTOJIHEHUH
MPaKTUYECKUX 3a/IaHuif; MOXET YCTAHOBUTH CBSI3b MEXKIYy H3y4aeMbIM M DaHee H3yUeHHBIM
MaTepuanoM Mo Kypcy GW3HMKH, a TaKkKe ¢ MarepuajoM, YCBOCHHBIM IIPH HM3YYEHHH MIPYrHX
IPEIMETOB.
Ouenka «4» CTaBUTCS, €CITM OTBET YHYECHHKA YJOBICTBOPSET OCHOBHBIM TPeOOBAHMSAM HA OLIEHKY
«5», HO maH 0e3 UCIoIb30BaHusl COOCTBEHHOTO IITaHa, HOBLIX MPUMEPOB, 6€3 MPUMEHEHHS 3HAHHH B
HOBOH CHUTyalWd, 6€3 WCIOJB30BaHHUS CBSI3eH C paHee M3YUCHHBIM MATepHaIOM H MaTEpHaioM,
YCBOSHHBIM IIPH M3YYEHHH AP. IPEAMETOB; €CJIH YUaIlHiCS AOIYCTHI OOHY OIMHOKY WM He Gonee
JIBYX HEIOUETOB U MOXKET UX MCIIPABUTH CAMOCTOSTENLHO WA C HEOOIBINON MOMOIIBIO YUUTEJISL.
Omenka «3» CTAaBUTCS, €CJIM Y4Yalluiics MPaBHJIBHO IOHMMAaeT (HU3UYECKYI0 CYIIHOCTB
paccMaTpUBaeMBIX SIBJICHUH W 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OTHENBHBIE IPOOETHl B
YCBOEGHHH BOIIPOCOB Kypca (U3MKM, HE IPENsSTCTBYIOUIME NAIbHEHIIEMY YCBOSHHIO BOIPOCOB
IPOTPaMMHOT0 MaTepuaia; yMeeT NPUMEHSATh MTOMyYeHHBIE 3HAHWS IPH PEIIeHHH MPOCTHIX 3a1a4 ¢
HCTIONB30BaHMEM TOTOBEIX (OpMysI, HO 3aTpyaHseTcs NpH pelleHWH 3axad, Tpebyrommx
nmpeobpa3oBaHuss HEKOTOPBIX (GopMmymonycTun He Oonee onHOM rpyOod ommbku U ABYX
Henou€roB; He Gonee oaHOI rpyboit U ogHOM HerpyOoit ommubku; He Oonee 2-3 HerpyObIX omuOOK;
OIHOM HerpyOo# ommMOKH U TPEX HEA0YETOB; I0MyCTUI 4-5 HENOUYETOB.
Ouenka «2» CTaBUTCS, €CJIM YYallWiics HE OBJaJE]l OCHOBHBEIMM 3HAaHUSIMH M YMEHHUSMH B
COOTBETCTBHH C TpeOOBaHUSIMH TIPOTpaMMBI U JONYCTHN Oomblle OMUOOK U HEJOYETOB HeM
HEOOXOIUMO ISl OLICHKH «3).

Onenka KOHTPOJIbHBIX padoT
Ouenka «5» cTaBUTCs 3a paboTy, BHINOIHEHHYIO IIOJHOCTBIO 03 01MO0K 1 HeT0UETOB.
Onenka «4» craBuUTCs 3a paboTy, BBIIOJHEHHYIO NOJHOCTBIO, HO MPU HAJIMYUK B Heit: He Oornee
o1HOM rpyboii omuOKu; 0HOH HerpyOoil ombOKku U 0HOrO Heouéra; He 6osee TPEX HETOUETOB.
Onenka «3» CTaBUTCS, €CIM YYEHHK INPaBHJIBHO BBIIOJHWI He MeHee 2/3 Bceil paboTel wim
JomycTrI: He Ooee oxHOM rpyboit ommbku 1 ABYX Heno4deéToB; HEe 6osee oxHOU rpydoit ommbxku u
omHON HerpyOo# ommbku; He Ooiee Tpex HerpyObx ommOOK; OmHOH HerpyOoH OmHOKM M Tpex
HEJIOYETOB; IIpU HATUYUH 4 - 5 HeIIOYETOB.

16




