MWHHUCTEPCTBO IMTPOCBEIEHUS POCCUCKOW ®EJIEPAIIMA
MunHCTEpCTBO 00pa30BaHMS U MOJOAEKHOH MONUTHKH Psa3aHckoit obmactu
Yupasienne 06pa30BaHUS M MOJIOISKHOW MOJTUTHKY Topona Psa3anu
MyHunansHoe O KETHOE 001eo0pazoBaTensHoe yupexaenue «lllkoma Ne 44

COT'JIACOBAHO COI'JTACOBAHO YTBEPXIAIO
PykoBoaurens npeam. adop. 3amecTHuTeNnb qUpeKTopa mno YP Hupexrop MBOVY «llIkona Ne 44 »
._[JIyrosas M. A./ MBOVY «llIkoma Ne 44 »
0)5(0) /A¢onnna 10.B./ /Cobomnesa O.10./
IIpotokom Ne
OT «__ » 2024r. « » 2024r. puxa3z Ne
OT «__» 2024r.
PABOYAS ITPOI'PAMMA

yueOHoro npeamera «®@usuka. ba3oBblii ypoBeHb»

U1 oOyJarommxcst 7-9 KiaccoB

r. Ps3aunn, 2024r.




MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenopasanus yueoOHoro npeamera «DOusukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaAHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYarouuxcsi ¥ OpPraHu3alyi0 H3y4eHHUs
Gbu3MKM Ha NESITeNIbHOCTHOW OcHOBe. B mporpamme mo (usuke y4duTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenmera B peanuzanuu TpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3ysbTaTaM 00ydeHus, a TakKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[Iporpamma no (pu3uke ycraHaBIMBAET paclpeeseHue yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuIaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COAEpKaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpamMma mno ¢usuke pa3zpaboTaHa € LENbI0 OKa3aHUA METOIUYECKOU
MOMOILY YYUTEIIO B CO3/IaHNU paboyeil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®du3urKa SIBISIETCS] CHCTEMOOOPa3YIOIIUM ISl €CTECTBEHHO-HAYYHbIX Y4eOHbIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHUEH, OHOJ0oTHEN, acCTpOHOMUEH U hU3HUecKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpa, IPEJOCTaBsieT Hauboliee sICHbIE
oOpa3sLbl MPUMEHEHUsI HAYYHOr0 METO/a MO3HAHUsA, TO €CTh Croco0a MOJydYeHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO O0pa3oBaHUS B CTPYKType OOIIero
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUHM €CTECTBEHHO-HAYYHOH TPaMOTHOCTH H
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIEIYIOUMMU KOMIETEHTHOCTAMHM, XapaKTepPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

HAYYHO OOBACHATD SIBJICHUS;

OLICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEAOBAHMS;
WHTEPHPETUPOBATh JaHHBIE M MCIOJb30BaTh HAy4yHbIE JOKa3aTeabCTBA IS
MOJTyYEHUs BBIBOJIOB.

[lenn wusyueHus GU3WMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
ompenenensl B Konuenmuum npenogaBanust yueOHoOro mnpeamera «®Pusnka» B
oOpa3zoBaTenbHbIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yrOIIUX
OCHOBHbBIE  00I11€00pa3oBaTeNbHbIe MPOTPAMMBI, YTBEPKIEHHON pElICHHEM



Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (poToKos oT 3
nexadps 2019 r. Ne [1K-4BH).

Henan nzyyenus Gpuankm:
npuoOpeTeHNe MHTEpeca M CTPEeMJICHUS OOydYaloMXCSd K HAyYHOMY H3YyUYECHHIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUNA O HAYYHOM MeEToJe TO3HaHus U (OPMUPOBAHUE
MCCJIEI0OBATEIBLCKOTO0 OTHOIIEHUS K OKPYKAIOIUM SIBJICHUSM;
dbopMHpoBaHHEe HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa H3yYEHUS OCHOB
CTPOEHHUS MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;
dbopMHpoBaHUE TPEJACTABICHUN O POIU (PU3MKK IS  Pa3BUTUA  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;
pa3BUTHE MPEICTABICHUN O BO3MOXKHBIX cepax Oyaymend npopeccuoHaIbHOU
JESTEIIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOJATOTOBKA K JalIbHEHIIEMYy OOY4YEeHHIO B
HTOM HAIPaBIICHUU.

JlocTikeHne 3THX Lened MmporpaMMmbl Mo (U3MKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:
npuoOpeTeHNEe 3HAHUU O JAUCKPETHOM CTPOCHHMM BEIECTBA, O MEXAHUYECKHX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

NpUOOpETEHNE YMEHHM OINUCHIBaTh W OOBACHATH (U3UYECKUE SIBICHUS C
UCITIOJIb30BAaHUEM TOJIYYEHHBIX 3HAHUM;

OCBOCHHME METOJOB pPEUIEHUs] MPOCTEUIINX PACUETHBIX 33Ja4 C MCMOJIb30BAHHEM
bU3HMYEeCKUX MOJIENIEeH, TBOPUECKUX U MPAKTUKO-OPHUEHTHUPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHM HAOIIOJATh TPHUPOJHBIC SIBICHUS U BBITIOJHATH OIBITHI,
n1abopaTopHble pabOThl U 3KCHEPUMEHTAIbHBIE HCCIEAOBAHUS C HUCIIOJIb30BAHUEM
U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHUE MIPUEMOB paboThl ¢ HHGOpMaLIUEeH (PU3NUECKOTO COACPKAHMS, BKIIIOUAs
UH(OPMAITUI0O O COBPEMEHHBIX JOCTIKEHUAX (PU3MKH, aHAIN3 U KPUTHUYECKOE
OIICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO cO cdepamu npodecCHOHANTBHON IeATEIbHOCTH, CBS3aHHBIMH C
¢u3MKONW, W COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKEHUSX
(bu3MYeCcKO HAYKH.

Ha w3yudenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HENEN0), B §
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 gaca (3 yaca B Heneto).

[Ipennaraemspiii B mporpamMme mo ¢Gu3MKe MepedyeHb JabopaTOPHBIX padoT H
OTIBITOB HOCUT PEKOMEHIATEIIbHBIN XapaKTep, yUUTEb JeacT BEIOOP MPOBEICHHUS
7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
o0yJarommxcs, CIUCKa AKCIEPUMEHTAIBHBIX 3aJaHHi, MpeajaraéMblX B pamKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3HKeE.



PEAJIM3ALIUSA ITPOI'PAMMBI BOCITMTAHUA

Peanuzarus BocuTaTeIbHOTO OTEHIIMANA YPOKa MPEIoiaraeT CieayroIiee:

- YCTaHOBJICHHE [OBEPUTEIbHBIX OTHOLICHUH MEXIy y4YUTEIeM U
OOy4alolUMUCS, MPHUBJICYCHUI0O HMX BHUMaHHUS K O0OCYXIaeMoil Ha Yypoke
uHbOpMaIny;

- moOy>kJeHre 00ydJaroImuxcsi coOM0aTh HA YPOKE OOUICTPUHATHIE HOPMBI
MIOBE/ICHUS, TPaBUIIa OOIIEHHS CO CTAPIIMMH U CBEPCTHUKAMU, TPUHIIUITBI y4eOHOM
JTUCIMIUTMHBI 1 CAMOOpPTaHU3aINH;

- IPUBJICYCHUE BHUMAHUS 00YYAIOIINXCS K ICHHOCTHOMY aCIEeKTy N3y9aeMbIX
Ha ypoKax SIBJICHH, OpraHu3anus uX paboThl C MOJy4aeMOil Ha ypOKE COLMAIbHO
3HaYUMOW HMH(poOpManuell — HMHULUMUPOBAHUE €€ OOCYKIEHUS, BBICKAa3bIBAHUS
OOy4arolMMHUCSl CBOETO MHEHHS [0 €€ IOBOJY, BBIPAOOTKM CBOETO K HEH
OTHOILICHUS;

- HCIOJIb30BAaHME BOCIIUTATENIbHBIX BO3MOXHOCTEH  ypoka qyepes
JEMOHCTpAIMIO  O0YyYaromMMcsl TPUMEPOB  OTBETCTBEHHOTO, TPa)XITaHCKOTO
MOBEJICHUSI, TPOSIBIICHUSI YEJIOBEKOIIO0US M J00pOCEepACYHOCTH, Yepe3 MOoJ00p
COOTBETCTBYIOIIUX 3314 JJI PEUICHHs], TPOOJIEMHBIX CUTYAIHi I 00CYKICHHUS
B KJ1acce;

- IPUMEHEHHE HA YPOKE MHTEPAKTUBHBIX (POpM pabOThl ¢ OOyUYarOIIMMHUCS:
WHTEIJICKTYallbHBIX ~ WTP, CTUMYJIHPYIOMIMX TO3HABATEIbHYIO  MOTHBAIUIO
oOyvarolmuxcs; JUCKYCCHH, KOTOpble JaroT OOyYarolMMCS BO3MOXXHOCTh
IpUOOPECTH ONBIT BEACHMSI KOHCTPYKTUBHOI'O JMajora; rpynmnoBOd paboThl WM
paboThl B Tapax, KOTOpble ydaT oOydyarlluxcs KOMaHIHOW paboTe u
B3aMMOJCHCTBHIO C IJPYTUMH 00Y4arOIIUMUCS;

- BKJIIOYEHHE B YPOK UIPOBBIX MPOLETYp, KOTOPHIE MOMOTAIOT MOJAEpPKaTh
MOTHBALIMIO OOYYarOUIMXCsA K IMOJIyYCHUIO 3HAHHWM, HaJla)KMBaHUIO IMO3UTHUBHBIX
MEXKINYHOCTHBIX ~ OTHOIIEHWH B  KJacce, IMOMOTAlOT  YCTaHOBJIEHUIO
n00poxkeTaTeIpHON aTMOc(epsl BO BpeMs YPOKa;

- opranuzanus 1medcTBa MOTUBUPOBAHHBIX M PYIAUPOBAHHBIX 00yUYaIONINXCS
HaJl MX HEYCIEBAIOUIMMH OTHOKIACCHUKAMH, AOIIEro 00yJaroImuMcs COITUAThHO
3HAYUMBIN OTIBIT COTPYAHIUYECTBA U B3aHMHOU ITOMOIIIH;

- WCIIOJIb30BaHME Ha dTale akKTyalu3allid OIMOPHBIX 3HAHWW pPalbOTHI TIO
TOTOBBIM YEPTEKaM, TPEHaXKEphI, pabOTy B Mapax, MPUMEHATh MHTEPAKTHUBHYIO
TOCKY;

- HWCIIOJIb30BAaHME HA YPOKE pa3HbIX BUJOB KOHTPOJS, UYTO IO3BOJMT
OCYILIECTBISITh HPABCTBEHHOE BOCHHUTAHHWE, BOCHHUTHIBATH OTBETCTBEHHOCTD,
CaMOCTOSITENIBHOCTh, ~ KPUTHYHOCTb,  CHJy  BOJHM, KOMMYHHUKaOEIbHOCTb,
TPYI0IIO0UE;

- BOCIHTAHHE TBOPYECKOW CAMOCTOSITEILHOCTH C TOMOIIBIO Pa3IHMYHBIX
TBOPUYECKUX JIOMAIIIHUX padoT;

- TIPUMEHEHHUE Pa3HBIX CIIOCOOOB OIIEHWBAHUS, YTO OKAKET IMOJIOKUTEIHHOE
BO3/ICIICTBHE Ha peOeHKa U B TUTaHE ycIieXa U B cIydae Hey/aay;



- TMpoBeleHHE OJdTana peQeKCMH Ha KaXJAOM YpOKE, YTO TO3BOJHT
KOPPEKTUPOBATh BOCIIUTATEIbHBIE 33/Ja4H YPOKa.



COAEPXKXAHUE OBYUEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro Mupa.

dusuka — Hayka O mnpupone. fABneHus npupoipl. PUIHYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BeMMUMHBL. M3Mmepenue @usnueckux BeluyuH. Duznyeckue
npubopsl. [lorpenrHocts u3mMepeHunit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTecTBEHHO-HAYUYHBIM METOJl IMO3HAHUA: HAOJIIOJEHHE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBICHEHUE
HabmogaemMoro aByieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Jlemoncmpayuu.

MexaHuueckue, TEMIOBbIE, JEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
duznyeckre npuOOpPkI U MPOLEAYpa NPSIMBIX H3MEPEHUI aHAJIOTOBBIM U LIU(DPOBBIM
prudOpPOM.

Jlabopamopnvie pabomul u onvimaol.

Omnpenenenre NEHbI ASEHUS Kbl U3MEPUTEIBHOIO TpUOopa.

N3mepeHne pacCcTOSHUIN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Omnpenenenue pasMepoB MaJIbIX TEJ.

N3mepeHne temmnepaTypbl MpPU MOMOIIU KUJKOCTHOTO TEPMOMETpPA U JIaT4MKa
TEMIIepaTyphl.

[IpoBeneHne nccieIoBaHus MO MPOBEPKE TMIOTE3Bl: NAIBHOCTh IMOJETA IIAPHKA,
MYIIEHHOT'O0 TOPU30HTAJIBHO, TEM 00JIbIIIE, YeM OOJIbILIE BHICOTA MTYCKA.

Pa3znen 2. IlepBoHayajibHbIe CBeIeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxenue wuactuil BemiecTBa. CBsI3b CKOPOCTH JBWXXKEHHS YacTUIl C
TeMriepaTtypoil. bpoyHoBckoe mBuxenue, nuddys3us. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTHKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

HaGmronenre 6poyHOBCKOTO JIBUKEHUS.
HaGmonenne nuddysuu.



HaOnronenune sBieHui, OOBACHSIOMIUXCA NPUTSHKEHHUEM WM OTTAIKMBAHUEM
YaCTHIL BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

Onenka 1uaMerpa aToMa METOAOM PSIIOB (C UCTIOIb30BaHueM (pororpaduii).
OnpIThl IO HAOIOJIEHUIO TETIOBOTO PACIIMPEHUS Ta30B.
OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.

Pa3nen 3. JIBuskeHHe 1 B3aUMOJAECTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpellHsAsI CKOPOCTh MPU HEPAaBHOMEPHOM JABMKEHHHU. Pacuér myTtu u
BPEMEHU JBUKEHHUSL.

SlBnenue wuHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYAHA
W3MEHEHUSI CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIC
o0BbEMa BelleCTBa.

Cwmita Kak XapakTepUCTHKaA B3auMOAeHCTBHs Tesl. CHila yIpyrocTd M 3aKOH
['yka. MI3Mepenune cuwibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS W CHUJIa
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. HeBecomocts. Crioxkenne
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOonelcTByromas cui. Cuiia TpeHUs.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.

Hemoncmpauuu.

HaOmroienre MexaHu4ecKoro IBUKEHUS Tea.

N3mepeHne cKkopoCTH MPSIMOJIMHENHOTO JBUKEHHSI.
HabGnronenue siBjieHUST HHEPIIHH.

Hab6nronenue n3MeHeHnsi CKOPOCTH TPU B3aUMOICHUCTBUU TeE.
CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TE.

CoxeHune CHJI, HaIllPaBJICHHBIX 11O OJJTHOM MTPSMOM.

Jlabopamopuvie pabomul u onvimaol.

OnpeneneHue CKOPOCTU PaBHOMEPHOTO JBUKEHUS (IIApUKA B HKUIKOCTH, MOJEIU
AIEKTPUYECKOTO aBTOMOOMIIS M TakK Jiajee).

Omnpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUS OpyCcKa WITM IIapUKa M0 HAKIOHHOM
IIJIOCKOCTH.

OmnpeneneHue MIOTHOCTH TBEPAOTO Tea.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsiKeHUs (nedhopMariii) IpyKUHBI
OT IPUJIOKEHHON CUJIBL.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHHUS CKOJBXKEHHUS OT Beca Teja
U XapakTepa COMPUKACAIOLINXCS TOBEPXHOCTEN.

Pa3znea 4. JlaBjieHue TBEPABIX TeJl, JKMAKOCTEH U ra3os.

JlaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJEHUs raza oT o0bEma, Temmneparyphl. llepenaua naBieHus



TBEPABIMHU TEJIAMH, KUIKOCTAMH M rasamu. 3akoH Ilackana. [IHeBmaTmueckue
MaIIMHbI. 3aBUCUMOCTh JAaBJICHHS >KHJIKOCTH OT TINyOuHBL. [ 'mapoctatuyeckuit
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3yIIHOM 000si0uku 3emiu. OmnbiT Toppuyemnu. M3mepenue arMochepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC()EpPHOTo JAaBIEHUSI OT BBICOTHI HaJl YPOBHEM MOPAI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

JelicTBue KUAKOCTHA U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Jemoncmpayuu.
3aBUCUMOCTbB AABJIEHUSA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

['mapaBauyueckunt mpecc.

[IposiBrieHne nercTBUsS aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKHUBAIOUIEH CUJIBI OT O0OBEMA MOTrPYKEHHOM 4YacTH Tena M
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIIKUBAIOIIEH CUJIbI BECY BBITECHEHHOU KUJKOCTH.

VYcnoBue IUIaBaHUsA TeEJ: IUIABAHUE WIIA IIOTPYKEHHME Tl B 3aBUCHUMOCTH OT
COOTHOILIEHHUSI TUIOTHOCTEU TEJIA U JKUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJE€ OT 00BbEMa MOTPYKEHHOW B
KAJKOCTb YaCTH TeJa.

OrnpeneneHue BBITAIKUBAIOIIECH CUJIbI, JEUCTBYIOUIEH HA TEJNO, MOTPYKEHHOE B
KUJKOCTbD.

[IpoBepka HE3aBHUCHMMOCTH BBITAJIIKMBAIOIIEN CHJIBI, JCHUCTBYIONIEM HAa TEIO B
JKAJKOCTH, OT MacChl Tea.

OMnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh BBITAIKMBAIOIIEH CUJIbI, JEUCTBYIONIEH
Ha TEJI0 B XHUAKOCTH, OT 00bEMA MOTPYKEHHOW B JKUJIKOCTh YAaCTU Tejla U OT
MJIOTHOCTH JKUJIKOCTH.

KoncTpynpoBanue apeomeTpa WM KOHCTPYUPOBAHHUE JIOJKU U OMNPENEIICHHE €&
IPYy30II0ABEMHOCTH.

Pa3znen 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbruara. [IpumeHeHne npaBusia paBHOBeCHs pbldara K 0J10Ky. «30510TO€
npasuiio» Mexanuku. KITJI mpocteix mexanu3zmoB. [IpocTeie MexaHu3MBbI B OBITY U
TEXHHUKE.



Mexannueckas oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpaleHre 0JTHOTO BU/Ia MEXAHUYECKOW HEPTUH B IPYroil. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.
Omnpenenenve pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JABM)KCHHU TeNa II0
TOPU30HTATBHON OBEPXHOCTH.
HccnenoBanne ycioBHil paBHOBECHS pblyara.
N3mepenne KII/] HaKIIOHHOM MJIOCKOCTH.
N3ydeHne 3aK0Ha COXPAHEHHSI MEXaHUYECKOU DHEPTUU.
8 KIIACC

Pasznea 6. TerioBble sABJICHHS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOU TEOPHH.

Mopnenu TBEPAOro, SKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXEHUM MOJIEKYISPHO--KHUHETUYECKON TEOPUHU.
CmaurBaHUE U KaNWUISIPHBIE SIBJIEHUA. TENI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKECHHS
yactull. Buytpennsas osHeprus. CnocoObl HM3MEHEHHUsS BHYTPEHHEH OSHEpPrHUM:
TerIonepeavya u CoBepIieHne padboThl. Busl Temionepenayu: TerIonpoBOAHOCTD,
KOHBEKIIHS, U3ITyYEHHE.

KonudecTBo TemnoTsl. YenbHas TEIVIOEMKOCTh BellecTBa. TernooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEWIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u konHjaeHcainusa. Mcnapenue. Kumnenue. YjaenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHHS.

BrnaxHocTts Bo31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Ipunuuner pabotsl TermaoBbix aBurarenei KIIJ[ termoBoro asuraresns.
TermioBbie ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

Hab6nronenne 6pOyHOBCKOTO IBHKECHHSI.
HaGmonenne nuddysun.
HabGnronenue siBjeHUi cMaunBaHUs U KallWJUISIPHBIX SIBJICHHM.



HaOnronenue TenioBoro paciimpeHus Ted.
V3meHeHnue maBieHHWs ra3a MpPU HU3MEHEHHMHM O0BbEMAa W HArpEeBaHUM WIU
OXJIAJKICHUMU.
[IpaBuiia U3MEpEHUs TEMITEPATYPBI.
Buasl Tertonepenayn.
OxyaxkieHue Ipyu COBEPIIEHUN PadOTHI.
HarpeBanue npu coBepiiieHUH pabOThl BHEIIHUMU CUJIaMHU.
CpaBHEHUE TEIUTOEMKOCTEN pa3IMYHBIX BEIIECTB.
Hab6nronenue xumnenus.
HaGrogenue mocTossHCTBa TeMITepaTyphl MPH TIABICHUH.
Monenu TenJIOBBIX IBUTaTEICH.
Jlabopamopuvie pabomul u onvimel.
OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbITH IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnbITEl 0 HAOMIOJEHUIO TETUIOBOTO PACIIUPEHUS Ta30B, KUJIKOCTEH M TBEPABIX
TEJ.
Omnpenenenue AaBiIeHUs BO3yXa B OalNIOHE IINPULA.
OneITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHHUS BO3JlyXa OT €ro o0béMa H
HarpeBaHus WIN OXJIaXKICHUSI.
[IpoBepka ruMoOTE3bl JIUHEWHOW 3aBUCUMOCTH [IJIMHBI CTOJIOMKA J>XHJIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.
HabGmronenue n3MeHeHus BHyTpEHHEN SHEPTUU Tella B pe3ysbTaTe TeIuionepeaadn
¥ pabOThI BHEIIIHUX CHII.
HccnenoBanue siBJICHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJIOAHOW W Topsyei
BO/IBL.
OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPU TEIIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIIIMHIPOM.
Omnpenenenue yaelnbHON TEIIIOEMKOCTH BEILIECTBA.
HccenenoBanue npoiecca UCIIapeEHNs.
OnpenesieHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.
OnpeneneHue yaeabHOW TENIOTHI MUIABICHUS JbJA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

OnekTtpu3anus Tel. J[Ba poaa 3ieKTpUyYecKux 3apsiioB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPsI0B U PACCTOSHUS MEXKIY TEJIaMH ).

OnekTpuueckoe mnojne. Hanpsok€HHOCTh 3nekTpudeckoro nods. [IpuHiun
CYIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHMKN TOCTOSIHHOTO ToKa. JIeMCTBUSL BJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
115 yuacTtka nenu. [TocnenoBarenbHoe U apaiieibHOE COEAUHEHHUE IPOBOJHUKOB.

PaGora u MOIIHOCTH 3JE€KTpUYECKOro ToKa. 3akoH Jxoymns—Jlenna.
DneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHHE.

[ToctostHHBIE MarHuThL. B3anmoaencTBE NOCTOSSHHBIX MArHUTOB. MarHuTHoe
nosie. MarautHoe moje 3eMJIM M €ro 3HayeHue Uil KU3HU Ha 3emuie. OmnbIT
Opcrena. MarauTHOE NOJIE IEKTPUUYECKOTO TOKA. [IpuMeneHne 3J1IeKTpOMarauToB
B TEXHHUKE. J[eCTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOJABUTATENb
IIOCTOSTHHOTO ~ TOKa. VCcrmoyib30BaHME  DJIEKTPOJBHUIATENIEM B  TEXHUYECKHUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.

DIIEKTPOreHEPATOP. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIUN Ha BO30OHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.
Jemoncmpayuu.

DJekTpu3anus Ted.

JIBa pojia SIIEKTPUYECKHUX 3aPSAI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJI.
Y CTpOUCTBO U ICUCTBUE JIEKTPOCKOTA.

DJIEKTPOCTATUYECKAS UHAYKIIHSL.

3aKOH COXpAaHEHUSI JICKTPUUECKUX 3aPsJI0B.

[IpoBOTHUKH W TUAJIEKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.

M cTOYHMKH TTOCTOSSHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIAKOCTH.

["a30BbIi1 pa3psia.

N3MepeHue Cuiibl TOKa aMIIepMETPOM.

N3MepeHune 3eKTpUYECKOTO HAPSIKEHUST BOJIbTMETPOM.

PeocTaTt 1 Marazud COnpoTUBIICHUM.

BzaumojeiicTBr€e MOCTOSSHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOKHOCTH PA3CICHUS MTOTOCOB MATHUTA.
MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.



OmneiT Opcrena.
MarauTHoe 1ose Toka. DJIEKTPOMAarHur.
JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.
DIEKTPOJIBUTATENb IOCTOSHHOTO TOKA.
HccnenoBanre sSIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.
OneiTel @apajes.
3aBUCUMOCTh HaNPaBJIEHUSI UHAYKIIMOHHOTO TOKa OT YCJIOBUM €r0 BOSHUKHOBEHMUSI.
DIEKTPOreHepaTop NOCTOSHHOTO TOKA.
Jlabopamopnvie pabomul u onvimol.

OnbITHl IO HAOIOIEHUIO PJIEKTPU3ALMH T MHAYKIIMEH U MPU CONPUKOCHOBEHHH.
HccnenoBanue AeMCTBUS SJIEKTPUYECKOIO MOJIsl Ha MPOBOAHUKH U TUDJICKTPUKHU.
COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
W3mepeHue U peryJimpoBaHUE CUIIbI TOKA.
N3mepeHne u peryanpoBaHue HANPSIKEHUS.
HccnenoBanve 3aBUCUMOCTH CHJIBI TOKa, WAYLIErO 4Yepe3 pe3ucTrop, OT
COMPOTHUBJIEHUS PE3UCTOPA U HAIIPSLDKEHUS Ha PE3UCTOPE.
OnbITEl, JEMOHCTPUPYIOIIWE 3aBUCHUMOCTH JJICKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJAHUKA OT €ro JIIMHBI, IUIOIIAIM TONEPEYHOTO CEUYECHHS U MaTepuaa.
[IpoBepka npaBuiia CI0KEHUS HANPSKEHUN MPU MOCIEI0BATEIbHOM COCIMHEHUN
JIBYX PE3UCTOPOB.
[IpoBepka npaBuiia Juisi CUJIbI TOKA MPY NMapajieIbHOM COEUHEHUN PE3UCTOPOB.
Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYILIETO YepPe3 PE3UCTOP.
OnpeneneHne MOIHOCTH IEKTPUYECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.
HccnenoBanre 3aBUCUMOCTH CWJIBI  TOKA, HWAYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.
Omnpenenenue K111 narpeBarens.
HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
W3yyeHne MarHUTHOTO TOJIA TIOCTOSIHHBIX MAarHUTOB TPU UX OOBCIMHEHHH U
pa3acieHUHN.
HccnenoBanue nelCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.
OMnbITEI, JTEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI B3aUMOJICUCTBUS KATYIIKH C
TOKOM M MarHuTa OT CHJIbI TOKA M HalPaBJICHUS TOKA B KATYIIIKE.
N3yueHnne neiicTBUSI MArHUTHOTO MOl HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u nzydueHue padoThl JJIEKTPOABUTATES.
N3mepenue KIIJI anekTpoaBUrateibHONM yCTaHOBKH.
OMNBITH IO UCCIEAOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOW MHIYKIIMH: UCCIIEIOBAHUE
M3MEHEHUI 3HAaYEHUs U HAIPaBJIEHUS UHAYKI[MOHHOTO TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.



Mexanuueckoe naBMkeHHe. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAHHYECKOro JABWKEHUSA. PaBHOMEpHOE NPSAMOJIUHEHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe JBMkeHue. CpellHsisi 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOoyckopeHHOe TmpsiMosiuHEHOe JBrkeHue. (CBoOoaHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon u yactora oOpalleHus.
JIunelinas u yrinoBas cKOpocTh. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHE.

ITepsbiii 3ak0H HbptoTroHa. BTopoit 3akoH HeroToHa. Tpetuii 3akoH HeroToHa.
[IpuHIMII CYTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHMUS TIOKOSI, APYTHE BUJIBI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpEHHE CBOOOJHOTO
najgeHus. JBuxeHnue mianetr BOkpyr Comnua. IlepBas kocmuueckasi CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mmmyinbca. UMnynbe cuiibl. 3aKOH COXPaHEHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanuueckass pabora W MOUIHOCTh. PaboTa cuil TSKECTH, YNPYTrOCTH,
TpeHusi. CBA3b 3HEpPruM U padoThl. [loTeHInanbHas 3Heprus Tela, MOJHATOTO HaJl
ITIOBEPXHOCTHIO 3eMIIH. [loTeHIManbHas SJHEPrus CKaTou NpykuHbl. Knunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHMU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

Habnrogenne MexaHn4ecKoro IBUKEHUS Te€Jla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.
CpaBHeHUE IMyTeW U TPAEKTOPUHN JBHKEHUSI OJHOTO U TOTO K€ TeJIa OTHOCUTEIBHO
pa3HbBIX TEJ OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHMUS.

HccnenoBanrie Npu3HaKOB PaBHOYCKOPEHHOTO JIBHXKECHUS.

HabGnronenue nBM>XeHHs Tela 0 OKPY>KHOCTH.

HaGnronenne MexXaHWYECKUX SBJIICHUM, TMPOUCXOISANIMX B CHCTEME OTCUY€Ta
«Tenexka» mpu €€ pPABHOMEPHOM M YCKOPEHHOM JIBMKEHUUM OTHOCHUTEIIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTb YCKOPEHUS T€JIa OT MACChI TEJA U IEUCTBYIOIIEH HA HETO CHJIBI.
Hab6nronenue paBeHCTBa CHIT TIPU B3aMMOICHCTBHUH TETI.

M3meHenue Beca Tesa pyu yCKOPEHHOM JBHKECHUH.

[Iepenaua umMmysnbca npu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUU MPU B3aUMOICUCTBUU TEll.



CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHre UMITyJIbCa TIPU a0COIIOTHO YIPYTrOM B3aWMOJICHCTBUU.

Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKON SHEPTUU IPU CBOOOHOM NaJCHUU.

CoxpaHeHHE MEXaHUYECKOW OHEPIMM IpU JBWKEHUU TeJla IO JIEUCTBUEM
NPY’KUHBI.

Jlabopamopuvie pabomul u onvimol.

KoHcTpynpoBaHue TpakTa Juisl pa3roHa U JAJIBHEUIIEro paBHOMEPHOIO JABHKCHUS
HIapUKa WINA TEIEKKH.

Omnpenenenne cpeHel CKOPOCTU CKOJIBKEHUS OpyCKa WM JBUKEHHSI LIapUKa I10
HAKJIOHHOU IUTOCKOCTH.

Onpenenenue yCKOpPEHHs Tejla IPU PABHOYCKOPEHHOM JIBUKEHUM 110 HAKIIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHM IIPU PAaBHOYCKOPEHHOM JBUKEHUU
0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka rumoOTE3bl: €CIM MNpPU PABHOYCKOPEHHOM [IBHJKEHHHM O€3 HadallbHOUN
CKOPOCTH IYTH OTHOCSTCS KakK psAJl HEUETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IIPOMEKYTKHA BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHHUS CKOJIBXKEHHSI OT CUJIbI HOPMAaJbHOTO
JTaBJICHHUS.

Onpenenenue kodhGUIEHTa TPEHUST CKOJIBXEHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenne pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHU TeJa IO
TOPU30HTAJIBbHOM ITOBEPXHOCTH.

Omnpenenenue pabOThl CUIIBI YIPYTOCTH MPU MOABEME Ipy3a C HUCIOIb30BAHUEM
HEMOJABUKHOTO U MOJABUKHOTO OJIOKOB.

N3yyeHue 3aK0HAa COXPaHEHHUsI SHEPTHH.

Pasznen 9. Mexann4yeckue Koj1e0aHusI U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUI: IEPHO/I,
4acToTa, aMIUITYy1a. MareMaTu4ecKuil U NpyKUHHBIM MasTHUKU. [IpeBpaiieHue
HHEPrUU MpH KOJIeOaTETLHOM IBHKCHHH.

3aryxaomue — konebanus.  BpiHyxnaeHHole — kojeOanus.  Pe3onanc.
Mexannuyeckue BosiHBI. (CBoiicTBa MeXaHMYECKUMX BOJH. IIpojonbHble U
MonepeyHble  BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHEHUSI.
Mexanunyeckue BOJIHbI B TBEPIOM TeEJE, CEHCMUYECKUE BOJIHBL.

3Byk. ['poMKOCTh 3ByKa M BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3Byk u
YIIBTPa3BYK.

Hemoncmpauyuu.

Habmroenue konebanuii Ten noja JeHCTBUEM CUJIbI TSKECTHU U CHIIBI YIPYTOCTH.



Habmonenue xonebanuii rpy3a Ha HUTU U Ha MPY>KUHE.
Habmoienue BBIHYKIEHHBIX KOJICOaHH U PE30HAHCA.
PacnipocTpaneHne npo10IbHBIX U NONEPEYHBIX BOJIH (HA MOJIEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHUI PE30HAHC.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenre 4acToThl U MEpUo/ia KoieOaH!i MaTeMaTHYeCKOro MasgsTHUKA.
OmnpeneneHue 4acToThl U NMeproa KojieOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH Mepuoja KoiaeOaHuii MOBEIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

HccnenoBanre 3aBUCUMOCTH MEpUOJa KOJIEOAHWWA NPYKUHHOTO MASTHHKA OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTHU TE€pHOJIa KOJIEOAHUM Irpy3a, MOABEIICHHOTO K HUTH, OT
Macchl rpysa.

OnbITEI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh TE€pUOAa KOJEOaHUW NPYKUHHOTO
MasiTHUKA OT MacChl IPpy3a U KECTKOCTH MPYKUHBI.

N3mepenne ycKopeHusi CBOOOIHOTO NaJCHHUS.

Pazgea 10. D1eKTpOMAarHuTHOE MOJI€ M JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiCTBa
ANEKTPOMAarHUTHBIX BOJH. [llkana »ieKkTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.

OnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BosHOBBIE CBOMCTBa
CBETa.

Jemoncmpayuu.

CBOICTBA PJIEKTPOMATHUTHBIX BOJIH.
BostHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaol.

N3y4yeHune CBONCTB AJIEKTPOMATrHUTHBIX BOJTH C MIOMOIIIBI0 MOOUIIBHOTO TenedoHa.

Pa3znen 11. CBeroBbIe AIBJIE€HHUS.

JlyueBas MOJIEIb CBeETAa. Hcrtounuku CBeETA. [IpssmonuHeHoe
pacnpocTtpaHenue cBera. 3atmenus ConHua u JIlynsl. Otpaxxenue ceta. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
oTpaxkeHue cBeTa. lcronb3oBaHWE TMOJHOTO BHYTPEHHEIO OTpPaKeHUs B
ONTUYECKUX CBETOBOAX.

Jlunza. Xop myuent B mua3ze. OnTudeckas cucrema goToarmapara, MUKpOCKOTa
u Teneckona. a3 kak ontuyeckas cucrema. bim3opyKkocTs U 1adbHO30PKOCTb.

Pasznoxxenne Oenmoro cBera B crnektp. Omnbitel Hptotona. Croxenue
CIIEKTPAJIbHBIX LBETOB. J(Hucniepcus ceera.



Hemoncmpauyuu.
[IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.
OTtpakeHue cBeTa.
[Tonyyenue n300paxkeHUH B IMIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.
OnTuyecKkuit CBETOBO/I.
Xopx jtydeil B coOmparonieit JIMH3e.
XoJ JIyder B paCCEUBAIOIIEH JIMH3E.
[Tonyyenue n300paxkeHU ¢ TOMOIIBIO JIUH3.
[Tpuniun aeiictBus ¢oToarnmapara, MUKPOCKOTA U TEJIECKOIIA.
Mopens riasa.
Pa3noxenue 6e10ro cBera B CIEKTP.
[Tomydyenue 6em0ro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnvie pabomul u onvimaol.

HccnenoBanne 3aBUCUMOCTH yIjla OTPa)KEHHSI CBETOBOTO JIyda OT yIJia MaJCHHUS.
N3yueHne XxapakTepUCTUK U300paKeHUS TIPEMETa B INIOCKOM 3epKaJie.
HccnenoBanne 3aBUCUMOCTH yTJIa TPEJTOMIIEHHSI CBETOBOTO JIy4a OT yIJia MaJeHus
Ha FPAHULE «BO3IYX—CTEKIIOM.

[Tony4yenune n300pakeHU# ¢ TOMOIIBI0 COOMPAIOIICH JTNH3HI.

Omnpenenenue HOKYCHOTO PacCCTOSTHUS U ONTUYECKOM CUIIbI COOMPAIOIEH JTUH3BI.
OMBITHI MO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneITH IO BOCHPUSITHIO I[BETA MPEAMETOB MIPH MX HAOIIOJCHUU Yepe3 I[BETOBBIC
GbUIBTPHL.

Pa3pen 12. KBaHTOBBIE SIBJICHHUS.

OmneiTel Pe3epdpopna u miuanerapHas Mozenb atoma. Mogens atoma bopa.
Hcnyckanue u norniomenne ceeta aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

PanunoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. HW3oromel.  PaamoakTuBHBIE
npeBpanieHus. [lepuon nmomypacnaga aTOMHBIX SIAEP.

SnepHble peakuuu. 3aKOHBI COXPAaHEHHS 3apsiAOBOIO MU MAacCOBOTO YHCED.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchl M SHEpruM. Peakuum cuHTE3a U
nenenusd siaep. Ucrounuku sneprun CostHIla U 3BE3 .

SnepHas sHepreTuka. JeMCTBUS pPagMOAKTUBHBIX HW3JIyUYCHUW HA IKHUBBIE
OpTraHU3MBI.

Hemoncmpauyuu.

CrexTpbl U3Ty4YEeHUS U MTOTJIONIEHUS.
CrexTpsl pa3IM4yHbIX Ta30B.

Cnextp Bogopoaa.

HaGmronenue tpexoB B kamepe Busbcona.



PaboTa cuérunka HOHU3UPYIOMINX U3ITYyICHUH.
Peructpanus n3mydeHus: IpUPOIHBIX MUHEPATIOB U MTPOJTYKTOB.
Jlabopamopuvie pabomul u onvimol.
HabrofeHue CruioniHbIX U JIMHEWYAThIX CIIEKTPOB U3ITyUCHHUS.
HccnenoBanue TPEKOB: W3MEPEHHE SHEPTMM YACTHUIBI M0 TOPMO3HOMY IyTH (IO
dotorpadusm).
W3mepenne paanoakTUBHOTO (oOHA.

IHoBTOPHUTEIHLHO-00001AIOIIUI MOLYJIb.

[ToBTOpUTENHEHO--00001IAIONUN MOAYIh IPEIHA3HAYEH JIJIsi CHCTEMaTHU3aIlH
1 000011IeHUs TPEAMETHOTO COICPKAHUS U OIbITA IEATELHOCTH, TPUOOPETEHHOTO
MpU HU3YyUYCHUH BCETO Kypca (U3UKH, a TakXe ISl MOATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY SK3aMeHYy M0 (Pu3uKe sl 00ydaromuxcsi, BHIOPABIIUX 3TOT
y4eOHBIN TpeIMeT.

[Ipy “3ydyeHUN AAHHOTO MOJYJISI PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIEATEIIbBHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTCsl JOCTHXKCHUE MPEIMETHBIX U
METaNpPEIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  OoOydeHusi, (dopMupyercs
€CTECTBEHHOHAyYHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOJOB MCCIICIOBAHUS
SBJICHUM TPUPOABI M TEXHUKU, OBIAJICHUE YMEHUAMH OOBACHATH (pU3mdeckue
ABJICHUSI, TPUMEHSS T[OJyYCHHbIE 3HAHHWS, pelmaTh 3ajJadyd, B TOM YHUCIE
Ka4ue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[TpuHIMNIHATBHO IESITENLHOCTHBIN XapaKkTep JAHHOTO pa3jieia peaanu3yeTcs 3a
CU€T TOTO, YTO OOYHAIOIINECS BHITIONHSIOT 3aJaHusl, B KOTOPBIX UM IMPEJIaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrmo3HaBaTh M HAYYHO OOBSICHATH
dbu3ndecKue SBICHUS B OKPY’KAOIIECH MPUPO/IEe U TOBCETHEBHOM KU3HU;

WCIIOJI30BaTh HAYUYHbIC METObI UCCIEAOBAHUS (PU3UUECKUX SIBJICHUM, B TOM
Yyucie A1l IPOBEPKU TUIIOTE3 U MOJTYyUYECHHS] TEOPETUUECKUX BHIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIEE BAXHBIX JTOCTHXKCHHH COBPEMEHHBIX
TEXHOJIOTU, HAIPUMEP, TPAKTUUECKOTO UCIOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
HSHEPrUM HAa OCHOBE 3aKOHA IMPEBPAICHUS U COXPAHECHMS BCEX M3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pPE3yIbTaTOB.

B pesynbrare nzydyenust Gu3MKM Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHuUs
y oOyuaromierocss OyayT cpopMupoBaHbl CIEIYIONINE JIUUHOCTHBIE Pe3yJIbTaThl B
YacCTH:
1) naTpUOTHYECKOT0 BOCTIMTAHMS
— IIPOSIBIICHUE HHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM
bu3nUecKoil HayKH;
— [IEHHOCTHOE OTHOIIEHUE K JTOCTUKEHUSIM POCCUNCKUX YUEHBIX--(PUZUKOB;
2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:
— FOTOBHOCTh K aKTHUBHOMY YYacCTHIO B OOCYXKJECHUU OOIIECTBEHHO 3HAYMMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHUXEHUMN
busuKy;
— OCO3HAaHHME BAXHOCTU MOPAIBHO--3TUYECKUX IMPUHIUIOB B AEATEIbHOCTU
YYEHOT0;
3) 3cTeTH4eCKOro BOCIIUTAHMSI:
— BOCIIPUSATHE OSCTETUYECKUX KaueCcTB (U3MUECKOW HayKu: €€ TapMOHHYHOTO
ITIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;
4) HEHHOCTH HAYYHOTO NMMO3HAHUA:
— OCO3HAHME LEHHOCTH (PU3UYECKON HayKHU KaK MOIIIHOTO MHCTPYMEHTA MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEUILIEW COCTABISIOIEH KYJIbTYPHI;
— pa3BUTHE HAYYHOW JIO003HATEIBHOCTH, HHTEpeca K HCCIEN0BATEIHCKON
JEATEIIbHOCTH;
5) popMupOBaAHUSA KYJbTYPbI 310POBbSl H IMOLUOHAJIBLHOI0 0JIATONOJIYYHS:
— OCO3HaHHME IIEHHOCTH 0e30macHoro oOpaza JKH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXHOCTH TIpaBWJI O€30MacHOrO0 TIOBEACHHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C OJJICKTPUYECKUM M TEIUIOBHIM OOOpPYIOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;
— c(hopMupoBaHHOCTH HaBbIKA pedICKCUU, TPU3HAHUE CBOETO MpaBa Ha OIMUOKY U
TaKOTO € MpaBa y APyroro 4eioBeKa;
6) TPy10BOI0 BOCIIUTAHMS:
— AaKTHMBHOE YYacTHE€ B PEUICHUHM MPAKTUYECKUX 3ajad (B paMKax CEMbH,
00pa30BaTeNbHON OpraHU3alllK, TOpPoJa, Kpasi) TEXHOJOTHYECKOH M COIHMAIbHOM
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHMIM;
— UHTEPEC K MPAKTUYECKOMY U3yUEHHUIO MpodecCuid, CBI3aHHBIX C (PU3UKOM;



7) 3K0JIOTHYECKOT0 BOCTIUTAHUS

— OpUEHTAalMsI Ha IPUMEHEHNE (PU3NUYECKUX 3HAHUM JUIs pelieHns 3a1a4 B 00J1acTu
OKpY’>KaloIlllel cpenbl, IJIAaHUPOBAaHUS IOCTYNKOB M OLIEHKM HMX BO3MOXHBIX
HOCJIEACTBUM JUIsS OKPYXKAIOUIEH cpebl;

— OCO3HAHME TIJI00AJHOTO XapakTepa SKOJOTMYECKUX MpoOJIeM U NyTel ux
pEILIeHHS;

8) ajanTanum K M3MEHSIOIHUMCS YCJIOBHAM COLMAJIBHOI M NIPUPOAHON CpebI:
— NOTPEOHOCTh BO B3aMMOJICHCTBUH ITPHU BBIOJIHEHUH UCCIEIOBAaHUI U MTPOEKTOB
bu3nyeCcKOil HANIPaBICHHOCTH, OTKPBITOCTH OTBITY U 3HAHUSM JAPYTHUX;

— MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pE3 NPAKTUUECKYIO 1EATEIbHOCTD;
— NOTpeOHOCTh B (POPMUPOBAHUHU HOBBIX 3HAHUM, B TOM 4HCIE (HOPMYIUPOBATh
UJIEH, IOHATHS, TUIIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

— OCO3HaHME J1e(ULUTOB COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEH B 00JIacTH
busuKy;

— IUTAaHUPOBAHUE CBOETO PA3BUTHSI B IPUOOPETEHNN HOBBIX (PU3UUECKUX 3HAHUH;

— CTpEMJICHHE aHaJIM3UPOBATh U BBIABIATH B3aUMOCBSA3M NPUPOABI, OOIIECTBA U
HKOHOMHUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3NUECKUX 3HAHUMH;

— OLIEHKA CBOUX JICHCTBHI C YUYETOM BIIUSHUS HA OKPYKAKOLIYIO CPENY, BO3SMOXKHBIX
r7100aJIbHBIX ITOCIEICTBHM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbTaTe ocBOeHUs MpOTrpaMMEI 0 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuatomerocss OyayT chOpMHpPOBAHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE MTO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIE NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4YCOHBIC  JCHCTBHUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YIeOHbIC TCHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aAelcTBUA:
BBISIBJISITh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKU OOBEKTOB (SIBIICHHH);
yCTaHABJIMBATh CYIICCTBEHHBI TIpHU3HAK KJIacCU(UKAIMKM, OCHOBAHUS IS
00001IeHNS U CPAaBHEHUSI,
BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B pacCMaTpUBaeMbIX (haKkTax, JTaHHBIX
Y HaOJIIOJICHUSIX, OTHOCAIIUXCA K (PU3UYECKUM SIBIICHUSIM;
BBISIBJISITh IPUYHUHHO--CJICJICTBEHHBIC CBSI3HM NIPHU U3YUEHUU (PU3HUECKUX SBJICHUN U
MPOIIECCOB, JIENAaTh BBIBOJABI C HCIOJIb30BAHUEM JACAYKTUBHBIX M HHAYKTHUBHBIX
YMO3aKJIIOUCHHM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (PU3MUECKUX BEINYNH;



CaMOCTOSITENIFHO BBIOMpATh CMOCOO perieHus ydeOHoW (Gu3MYecKol 3anadu
(cpaBHEHHE HECKOJBKHUX BAPUAHTOB PEIICHUS, BHIOOp HanOosiee MOIAXOASIIErO C
Y4ETOM CaMOCTOSITENIBHO BBIICJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.
UCIIOJI30BATh BOIPOCHI KaK MUCCIIEIOBATEIbCKUNA HHCTPYMEHT IMO3HAHUS;
IPOBOJUTh MO CAaMOCTOATEIBHO COCTaBJIEHHOMY IUIAHY OIIBIT, HECJIOKHBIN
bU3UYeCKUil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBAHNE (PH3NICCKOTO SBIICHUS;
OLICHMBATh HAa MPUMEHUMOCTD U JIOCTOBEPHOCTh HHPOPMAIIHIO, TOIYYSHHYIO B XO/1€
UCCJIEIOBAHUS WJTM DKCIIEPUMEHTA;
CaMOCTOATENbHO (OPMYJIMPOBAaTH OOOOIIEHUS M BBIBOJBI IO pE3yJbTaTam
IPOBENEHHOTO HAOIIOAEHUS, OIIbITA, HCCIIEIOBAHUS;
IIPOTHO3MPOBATh BO3MOXKHOE JajlbHEMIIee pa3BUTHE (PU3MUECKHUX IPOILIECCOB, a
TaK)K€ BBIJIBUTATh MPEANOJIOXKEHUS 00 HMX Pa3BUTUM B HOBBIX YCIOBUSIX U
KOHTEKCTaXx.

Pabora ¢ unpopmaunmeii:
IPUMEHSATH Pa3IMYHbIE METOJbl, HHCTPYMEHTBI U 3aIIPOCHI IIPU TIOUCKE U OTOOpE
MH(OpMAIUU WK JaHHBIX C YYETOM MPEAJIOKEHHOW yueOHON (PU3NYecKon 3a/1auu;
aHAJIM3UPOBaTh, CHUCTEMAaTU3UPOBATh W  HUHTEPIPETHPOBATH  HUHPOPMAIIUIO
pPa3TUYHBIX BUIOB M (POPM MIPENCTABICHNUS,
CaMOCTOATEILHO BBIOMPATh ONTUMANbHYIO (DOpMY IIpeAcTaBIeHHs] HHDOpMALUU U
WUTIOCTPUPOBATH pElIaeMble 33J]a4l HECJIOKHBIMU CXEMaMU, IuarpaMMaMu, WHON
rpaduKoil ¥ ©X KOMOUHAIUSIMU.

KoMMyHUKATHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:
B XOJIe¢ OOCYXXJIeHHUsS y4eOHOTO MaTepHalia, pe3yJbTaToB JabopaTOpPHBIX padoT U
IIPOEKTOB 33JaBaTh BOIPOCHI MO CYIIECTBY OOCYKJa€MOM TEMbl U BBICKA3bIBaTh
UJIeU, HAIICJICHHbIE Ha pEIICHUE 3a/ayd U TNOoJAJep KaHHe OJaroxenareIbHOCTH
OOIICHMS,
COTOCTABJISITh CBOU CYXKJICHHS C CYXACHUSMHM JPYTrUX YYaCTHUKOB JHAJOra,
OOHapy>KUBaTh pa3IMuMe U CXOJCTBO MO3UIUH;
BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMUChbMEHHBIX TEKCTAX;
nyOJUYHO TMPEACTABISTh PE3YJIbTaThl BBIIIOJIHEHHOTO (DU3UYECKOTO OIbITa
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOEKTA);
MOHUMATh U UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHIHOW U MHAUBUIYATHEHON pabOThHI
IIPU pEeUIEHUU KOHKPETHON (u3HUecKor MpoOIeMbl;
MIPUHUMATh LIEJM COBMECTHOW JIE€SATEIIbHOCTH, OPraHW30BbIBATH JICHMCTBUS IO €€
JOCTHKEHHUIO: PACIPENesaTh PO, OOCYXIaTh MPOLECChl W  PE3yJIbTaThl
COBMECTHOM paboThI, 000011aTh MHEHUS HECKOJBKHX JIFOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTasi KAYECTBEHHOI'O Pe3yJibTaTra o0 CBOEMY
HaIPaBJICHUIO U KOOPJUHUPYS CBOU JEHUCTBUS C IPYTUMHU YIEHAMHU KOMAH/IbI;



OLICHMBATh KayeCTBO CBOEro BKJIaJa B OOUMH NOPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM yUaCTHUKAMHU B3aUMOCHCTBHSL.

PeryasiTuBHbIe YHHBepcaJbHble y4eOHbIe 1eHCTBUS

Camoopranusanms:
BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTyalMsIX, TPEOYIOMIMX st
penieHus GU3NUECKUX 3HAHUI;
OpPUEHTHPOBATHCS B PA3JIMUYHBIX MOAXOAaX MPUHATHUS pelIeHUN (MHAMBUAYAIBHOE,
NPUHATUE PELICHUS B TPYIIIE, IPUHATHE PEIIEHUN TPyIIIoN);
CaMOCTOATENILHO COCTABJISATh AITOPUTM pELIECHUsT (PU3NYECKOHN 3a/lauyu Wi IJIaHa
UCCJIEIOBAHUS C YUYETOM HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATH IIPEUIAracMble BapUaHThI PEILICHHUI;
Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJILHBIN HHTEJJICKT:
JaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Npejiararh rjiaH e€ U3MEHEHHUS,
OOBSCHATh NMPUUMHBI JOCTHXKEHUS (HEJOCTUKEHUS) PE3yJbTaTOB JESTEIbHOCTH,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY;
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBIIIOJHEHUS
(bu3MYecKOro HccIedoBaHUsl WM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHUBUINXCS CUTYallui, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYJIHOCTEM;
OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSAM;
CTaBUTh ce0s Ha MECTO JPYroro yejoBeKa B XOJE CIOpa WM AUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBbI, HAMEPEHUS U JIOTHUKY JPYToro;
NpU3HAaBaTh CBOE MPaBO HA OWIMOKY NpHU peumieHuu (U3MYECKUX 3a1ad WIA B
YTBEPKJICHUSIX HA HAYyYHbIE TEMbI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K xoHiy o0yuenus B 7 Kjacce npeIMETHbIC pe3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
WCIIOJI30BATh TOHATHUS: (PU3NYECKHE M XMMHYECKHE SIBIICHUS, HAOIIOJCHUE,
AKCTIIEPUMEHT, MO/I€JIb, TUIIOTE3a, €AUHUIIBI (PU3UYECKUX BEJTUUNH, aTOM, MOJICKYJIA,
arperatHple  COCTOSIHUSI ~ BemiecTBa  (TBEpAOE, IKUIKOE, Tra3zoo00pa3Hoe),
MEXaHUYECKOE JBIKCHHE (PaBHOMEpPHOE, HEPABHOMEPHOE, MPSIMOJUHEHHOE),
TpPaeKTOpHsi, PaBHOJACHCTBYIOIIAs cuia, nedopmarus (ympyras, IIacTUYECKas),
HEBECOMOCTH, COOOIIAIOIINECS COCY/IBL;
paznuuaTth sBieHUs (IudQy3usi, TEMIOBOE [BH)KEHHME YacTUIl BEIIECTBa,
PaBHOMEPHOE JBUXEHHUE, HEPABHOMEPHOE JIBMIKCHUE, UHEPLMS, B3aUMOJICHCTBUE
T€JI, PABHOBECUE TBEPIBIX TEI C 3aKPEIUIEHHOM OCBIKO BpAIlCHUsA, Iepeaada



JABJICHUST TBEPABIMU TEIaMH, KUIKOCTIMU W Ta3aMu, arMoc(hepHoe IaBicHHE,
IUIaBaHUE TeJ, MPEBpPAlICHUS MEXAaHUYECKOM DSHEPruu) MO ONUCAHUI0 HX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIMIMX JaHHOE
busnUecKoe SBICHHUE;

pacno3HaBaTh MPOSIBICHUE H3YUYCHHBIX (PU3NYECKUX SIBJICHUN B OKpYXaloleM
MUpE, B TOM 4Huclie (PU3UYECKHUE SIBIICHHSI B MPHUPOJEC: MPUMEPHI JIBHKECHUS C
Pa3JIMUYHBIMUA CKOPOCTSIMU B KMBOM U HEKUBOU IPUPO/IE, NEUCTBUE CUIIBI TPEHUS B
OpUpPOAE U TEXHUKE, BIMUSHHE aTMOCHEPHOro JABJICHHS HA >KUBOW OPTraHU3M,
IJIaBaHUE pPbIO, phIYard B TEJE YeJOBEKa, MPU 3TOM IMEPEBOAUTH MPAKTHUECKYIO
3a/layy B y4eOHYI0, BBIICNATh CYIIECTBEHHbIE CBOMCTBA (NPU3HAKH) (PU3HMUECKHUX
SIBIICHUI;

ONKCHIBATh M3YYECHHbIE CBOWCTBA Tel M (PU3IUUECKUE SIBJICHUS, HUCIHOJIb3YS
busznueckue BenuuMHBI (Macca, 00BEM, IUJIOTHOCTH BEIIECTBA, BpEMs, IIyTh,
CKOPOCTb, CPEIHSAsI CKOpPOCTb, CHJIa YIPYTOCTH, CHJa TSDKECTH, BEC Teja, CHJa
TpeHUs, AaBieHUe (TBEPAOro Tella, XUIAKOCTH, Ta3a), BBITAIKUBAIOIIAS CHIIA,
MexaHu4eckas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(P(PUUIHEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETHYECKAsl M NIOTEHLUUAJIbHAS SHEPTHS]), IPU
OIMCAHWH MTPABUILHO TPAKTOBATh (DU3UUECKUN CMBICIT UCTIOIB3YEMbIX BEJTMYNH, UX
o0O3HaueHUsT W EeAUHUIBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (HOpMyIbI,
CBS3BIBAIOLIUE JIAHHYIO (DU3UUECKYIO BEIMYHMHY C IPYTUMU BEITUYMHAMHU, CTPOUTD
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3UYECKUE SIBJICHUS M IPOIECCHI, HCIOIb3Ys
MpaBUJIa CIOKEHUS CUII (BJIOJIb OJHOM MpsiMOil), 3aKkoH ['yka, 3akoH [lackains, 3akoH
Apxumena, TpaBUJIO paBHOBECHs phiuara (0JI0Ka), «30JI0TOE MPABHUIIO» MEXaHUKH,
3aKOH COXPAaHEHUs MEXaHUYEeCKOW DSHEepruu, MpHU OSTOM JaBaTh CJIOBECHYIO
(GOpMyYIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATHYECKOE BHIPAXKECHHUE;
OOBSACHATH (U3MUECKHE SBJICHUS, MPOIIECCHl U CBOMCTBA TEJN, B TOM YHCIE U B
KOHTEKCTE€ CHUTyaluid MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbISBIATH
MPUYUHHO--CJIEICTBEHHbBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JTOrMYeCcKUX 1I1aros
c onopoif Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3UUYECKUX SBJICHUM, PU3NUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

pemarh pacuéTHble 3amadu B 1—2 JEUCTBUS, WCIOJB3Ysl 3aKOHBI U (hOPMYIIHI,
CBS3BIBAIONTNE (PU3NYECKUE BEIWYMHBI: HAa OCHOBE aHalM3a YCJOBHUS 3aJa4d
3aMKChIBaTh KPATKOE YCIOBHE, MOJICTABIATh (PU3HMUECKUE BEIMUMHBI B POPMYIIBI U
MPOBOJUTH PACUYETHI, HAXOIUTh CIPABOYHBIE JAHHBIC, HEOOXOAUMBIE JIsl PELICHUS
3aJ1a4, OLIEHUBATh PEATUCTUIHOCTD MOTYICHHON (PU3NUECKON BETUINHBL;
pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIM (PU3MUECKHX
METOJ/IOB, B OINMCAHWM HCCJIEIOBAaHUS BBIIEIATH MPOBEPSIEMOE MPEIINOIOKEHUE



(rumote3y), pa3inyaTh U MHTEPIPETUPOBATH MOJYYEHHBIA PE3yJIbTAT, HAXOAHUTh
OLIMOKH B XOJI€ OTbITA, IETAaTh BEIBOJBI 110 €T0 Pe3yIbTaTaM;

IPOBOAUTH OMBITHI N0 HAOMIOACHUIO (U3MYECKUX SBICHUM WKW (PU3MUECKUX
CBOMCTB Tel: (OpMyYIHpPOBATh IPOBEPSIEMBIE ITPENITIONIOKEHNS, COOUPATh YCTAHOBKY
U3 NPEJIOKEHHOIO O0OpYyIOBaHUs, 3alUCBIBATH XOJ OMNbITa U (HOPMYIHPOBATH
BBIBOJIBL;

BBITIOJIHATH MPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl TeJia, 00bEMa, CUITbI
U TEMIEpaTypbl C MCIHOJIb30BAHUEM aAHAJOIOBBIX M IU(PPOBBIX NPUOOPOB,
3alliChIBaTh NOKa3aHUsl MPUOOPOB C YUETOM 33JaHHON a0COIIOTHOW MOIPEUIHOCTH
U3MEpPECHUM;

IIPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OAHOU (PU3UUECKON BETUUYUHBI OT IPYroi
C UCIIOJIb30BAaHUEM TMPSAMBIX M3MEPEHUM (3aBUCUMOCTH NyTH PaBHOMEPHO
JBHKYILIETOCS TEJIa OT BPEMEHU JIBU>KEHHUSI T€Jla, CUIIbI TPEHUS CKOJIBKEHUS OT BEca
TeNa, KayecTBa 0OpabOTKU MOBEPXHOCTEHN TeI M HE3aBUCUMOCTU CHJIBI TPEHUS OT
IUIOLIAAN CONPUKOCHOBEHHS TE€J, CWIbl YIPYTOCTH OT YIJWUHEHUS MpPY>KUHBI,
BBITAJIKMBAIOIIEH CHUJIBI OT 00BbEMA MOTPYXKEHHOM 4YacTU Teda U OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Te€Ja, OT IIYOMHBI, HA KOTOPYIO
HOTPYKEHO TEJIO, YCIOBUM IUIaBaHUsI T€J, YCIOBUIM paBHOBECHUS pblyara 1 0J0KOB),
y4acTBOBaTh B IUIAHUPOBAHMM Y4€OHOTO MCCIEIOBaHUS, COOMPATh YCTAHOBKY U
BBINIOJIHATH U3MEPEHHUSI, CIEAYS PEAIOKEHHOMY TUIaHy, PUKCUPOBATH PE3YJIbTATHI
MOJIy4YeHHOW 3aBUCUMOCTH (DU3UUECKUX BEIUYHUH B BUJE MPEIIOKEHHBIX TaOIUI] U
rpauKoB, AeNaTh BbIBOBI IO PE3yJibTaTaM HCCIEAOBAHNUS;

IPOBOANUTH KOCBEHHbIE M3MEpPEHUs! (PU3MUECKUX BEJIMYMH (IUIOTHOCTH BEIECTBA
XKUIKOCTH M TBEPAOrO Teia, CUila TPEHUS CKOJIBKEHHUS, JABJICHHE BO31yXa,
BBITAIKMBAIONIAS. CHUJIA, JIEWCTBYIOIIAs Ha TNOrPY>KEHHOE B JKUIKOCTH TEO,
KO3 (PUIIMEHT OJIE3HOTO AEHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYS NPEII0KEHHON
UHCTPYKLUU: TPU BBIOJHEHUN H3MEPEHUN coOMpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY M BBIYUCIISATh 3HAYEHNE UCKOMOM BEJIMYHHBIL;

cOOI0JaTh MpaBWJia TEXHUKM O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
00opy10BaHUEM;

yKa3blBaTh MPUHLMUIIBI JEUCTBUSI MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIIAIOIINECS COCYAbI, 0apOMETp, pbluar, MoABHKHBIH
Y HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;

XapaKTEepU30BaTh MPUHIUIBI JEUCTBUS HU3YyYEHHBIX MPUOOPOB M TEXHUUYECKHX
YCTPOMCTB C OMOpPOW Ha UX ONUCAaHUS (B TOM YHCIE: MOALIUITHUKH, YCTPOUCTBO
BOJONIPOBO/IA, TUAPABINYECKHI PECC, MAHOMETP, BBICOTOMED, MOPIIHEBOW HACOC,
apeoMeTp), UCTIOJIb3Ys 3HAHUS O CBOMCTBAX (PM3NUECKUX SBJIICHUA U HEOOXOIUMBIE
¢duznyeckue 3aKOHbI U 3aKOHOMEPHOCTH;



OPUBOJUTH MPUMEPHl (HAXOAUTh WH(GOPMALMIO O MpHUMEpax) MPaKTHYECKOTO
UCIIONB30BaHusl (DU3MUECKUX 3HAHUW B MOBCEAHEBHOW XU3HU U OOecCTeueHUs
0e30macHOCTH TpU OOpallleHuu ¢ TpUOOpaMu M TEXHUYECKUMHU YCTPONCTBAMH,
COXPAaHEHHUSl 370pPOBbsi U COOJIIOJEHUS HOPM DSKOJOTMYECKOIO TIOBEJICHUS B
OKpYXKarollen cpeae;
OCYILIECTBISATH OTOOP MCTOYHMKOB MH(pOpManuu B MIHTEpHETE B COOTBETCTBUHU C
3aJIaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEKOIIMXCA 3HAHUA U IyTEM
CPaBHEHHUS Pa3jIMYHbIX MCTOYHUKOB BBLAEIATh MH(POPMALMIO, KOTOpas SBISETCS
IPOTUBOPEUUBON MM MOXKET OBITh HEJTOCTOBEPHO;
UCIOJB30BaTh INPU BBINOJHEHUHM YUYEOHBIX 33JaHUA  HAYYHO--TOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKAHUSA, CIIPABOUYHbIE MAaTE€pHAIIbl, PECYPChl CETU
WuTepHeT, BianeTb NpuéMaMH KOHCHEKTUPOBAHUS TEKCTa, MPeoOpa3zoBaHUs
uHGOpMaIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHbBIE U YCTHBIE COOOILIEHUS HA OCHOBE 2—
3 MCTOYHHMKOB MH(POpMALHUU (PUIUUECKOTO COJAEPKAHMS, B TOM YHUCIE ITyOJIMYHO
JienaTh KpaTkue coOOLEHUs O PE3yJIbTaTaxX MPOEKTOB WM y4eOHBIX UCCIEA0BAHMIM,
IIPU 3TOM TPAMOTHO MCIIOJIB30BATh H3YYCHHBIM IOHATHMHBIN ammapar Kypca
(Gu3KKH, COMPOBOKIATh BHICTYIIJICHUE MPE3EHTALUEH;
IIPU BBITIOJTHEHUH YU4EOHBIX MPOEKTOB U MCCIIEI0BaHUMN pacipeesiTh 00s13aHHOCTH
B IPYIIIE B COOTBETCTBUU C MOCTABJICHHBIMU 3aJja4aMH, CJIEAUTH 33 BBINOJHEHUEM
riaHa JEWCTBUM, aJeKBATHO OILICHMBATh COOCTBEHHBIM BKJIAJ B JI€ATEIbHOCTH
IpyNIbl, BbICTpaWBaTh KOMMYHHUKAaTUBHOE B3aUMOJEWCTBUE, YUWUTHIBAs MHEHUE
OKpPYXKarOIHUX.

K koHiy oOyuenus B 8 kijiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHaOUIUXCSI YMEHHUN:
MCITI0JI30BATh MOHSTHS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JBUKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHHSI BELIECTBA, KPUCTAJUIMUECKHUE U aMop(HBIe Tela,
HACBIIICHHBIA W HEHACBIIICHHBIA Iap, BJIAXHOCTh BO3JyXa, TEMIIEpaTypa,
BHYTPEHHSISI SHEPTHUsI, TETJIOBOM JBUTATEIb, SJIEMEHTAPHBIN JIEKTPUUECKUHN 3aps/l,
AIEKTPUUECKOE TI0JIe, MPOBOJHUKU U JUAJIEKTPUKU, TOCTOSHHBIN AIEKTPUYECKUI
TOK, MAarHUTHOE T0JIE;
pasnuyarh SIBJICHUS (TEIUIOBOE PACIIMPEHHUE M C)KAaTHE, TEIUIONEepeaayda, TEMI0OBOe
paBHOBECHE, CMayuMBaHWE, KalWUIAPHBIE SIBICHUS, HCHapeHHe, KOHJIEHCaLHs,
IJIaBJ€HUe, KpUCTalu3anus  (OTBEpJEBaHMUE), KHUIEHHe, Temionepenaya
(TemIonpPOBOHOCTD, KOHBEKIIUS, U3ITyYEHUE), IIEKTPU3AIUS TEIl, B3aUMOICUCTBHE
3apsI0B, JEUCTBUS IIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJIECHCTBUE
MarHuTOB, JEHCTBHE MarHUTHOIO MOJIS HA POBOJHMK C TOKOM, 3JIEKTPOMAarHUTHast
WHAYKIUS) N[O ONHCAHUI0 HMX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NYECKOE SIBJICHUE;



pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKHUX SBICHUNA B OKPYKaIOIIEM
MUpE, B TOM YHUCIIe (PU3HUECKUE SIBICHUS B IPUPO/JIE: TOBEPXHOCTHOE HATSKEHHUE U
KaWUISIPHBIE SBJICHHUS B MPUPOJE, KPUCTALIBI B NpUpoAe, u3nydeHue CosHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEsl, CHETa,
ANIEKTPUUECKUE SABJICHUS B arMmocdepe, SIECKTPUUYECTBO KUBBIX OpPraHU3MOB,
MarHuTHOE ToJjie 3eMiid, Apeld moarcoB, Pojab MAarHUTHOTO TIOJIS TSl J)KM3HU Ha
3emuie, MOJISPHOE CUSIHUE, IPH 3TOM IIEPEBOJUTH MPAKTUYECKYIO 33]1a4y B y4eOHYIO,
BBIICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;

ONKCHIBATh M3YYCHHBIC CBOMCTBA Ted U (PU3MYECKUE SIBICHUS, HCIOJIb3Ys
(duznyeckre BeIMYUHbI (TEMIIEPATYpa, BHYTPEHHSISI SHEPT U], KOJTMUECTBO TEIUIOTHI,
yaelbHas TEIUIOEMKOCTh BEIIECTBA, YZAEJIbHAs TEIJIOTAa IUIABJICHHUS, YJEIbHas
TEIJIOTa MapooOpa3oBaHusl, yAelbHas TEIJIOTa CTOPAHMS TOIUIMBA, KO3(PPUIUEHT
IIOJIE3HOTO JIEWCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENbHAs BIAXXHOCTh BO3/YXa,
IIEKTPUYECKUHN 3apsj, CWJIa TOKAa, AJIEKTPUYECKOE HAINPSIKEHUE, CONPOTUBIICHUE
IPOBOJHUKA, YJIE€JIbHOE COMNPOTUBIEHUE BElIeCTBAa, pabOTa M MOIIHOCTh
AIEKTPUYECKOrO TOKA), MPY OMUCAHUU PABMWIIBHO TPAKTOBATH (PU3HMUECKHUI CMBICIT
UCIIOJIB3YEMbIX BEJIMYMH, OOO3HAYEHUS M €JUHULBI (PU3UYECKUX BEIUYUH,
HaXOoAUTh (YOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHMHY C JPYTUMHU
BEITUYMHAMU, CTPOUTH TpadUKN U3yYCHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMUNH;

XapaKTEepU30BaTh CBOMCTBA Tell, (PM3UYECKUE SIBJICHUS M MPOLIECCHI, HUCHOJb3YS
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO--KUHETUUECKON TEOPUH CTPOEHHUS BEUIECTBA,
OPUHLIMII CYNEepHO3UIUU ToJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsna, 3akoH OMma i yyacTka nend, 3akoH J[xoyns—JIeHna, 3aKoH COXpaHeHus
SHEPrUH, MPHU STOM JaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3alHMCHIBAThH €T0
MaTEMaTUYECKOE BbIPAKEHUE;

OOBSACHATH (PU3UYECKUE MPOLECCHl U CBOMCTBA TEJl, B TOM YHCIE U B KOHTEKCTE
CUTyaluin MPAaKTUKO-OPUEHTUPOBAHHOTO xapakrepa: BBISIBIISITh
IPUYUHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE U3 1—2 TOTHYECKUX 1IaroB ¢
onopoii Ha 1—2 U3y4yeHHbIX CBOMCTBA (M3MUYECKUX SIBICHUH, (PU3NYECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEMN;

pemath pacu€THble 3a7ayud B 2—3 JCHCTBUSA, UCMOJIB3YS 3aKOHBI M (HOPMYJIBI,
CBsI3bIBAIOIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHalIM3a YCIOBHUS 3a7aud
3aMUChIBATh KPATKOE YCIOBUE, BBISIBIIATH HEJIOCTATOK JAHHBIX JIJISl PELICHUS 3a/1a4H,
BBIOMpaTh 3aKOHBI M (HOPMYJbI, HEOOXOAUMBIE sl €€ pEeIIeHUs, MPOBOIUTH
pacy€Thl M CpaBHHUBATh IIOJyYEHHOE 3HAUY€HHE (PU3NYECKOW BEIMYUHBI C
W3BECTHBIMH JIAHHBIMU;

pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh HPU MOMOUIM (PUIUUECKHX
METO/IOB, HCHOJb3ys OINHCAHME UCCIENOBAHUS, BBIICIATH MPOBEPSEMOE



IPEIOJIOKEHNE, OLICHUBATh MPABUILHOCTD MOPSJIKA MPOBEACHUS HCCIEAOBaHUS,
JIeN1aTh BBIBOIBI,

IPOBOAUTH OMBITHI TO HAOMIOACHUIO (U3WYECKUX SBICHUM WU (DU3HUECKUX
CBOMCTB TeN (KanWUISPHBIC SIBJICHMS, 3aBUCUMOCTb JaBJICHHUS BO3/yXa OT €ro
o0bEMa, TemIepaTypbl, CKOPOCTH IIpOLlEcCa OCTBIBAHWS M HarpeBaHUs IpU
U3TYyYEeHUH OT I[BeTa M3JIydaromel (MOTJOMIAoIei) MOBEPXHOCTH, CKOPOCTh
UCHIApEHUsT BOJBI OT TEMIIEPATyphl >KUIKOCTH W IJIOMAAM €€ MOBEPXHOCTH,
AJIEKTpU3aLUs TNl U B3aUMOJCHCTBUE AIIEKTPUUECKUX 3apsi/ioB, B3aUMOJIECHCTBUE
IOCTOSIHHBIX MarHUTOB, BU3YyaJIU3alisl MAarHUTHBIX MOJIEH NOCTOSTHHBIX MarHUTOB,
JNEHCTBUSL MarHUTHOTO MOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOMCTBA 3JIEKTPOABUTATEINS MMOCTOSTHHOIO TOKA): (POpMYJIMpOBaTh MPOBEPSEMBIE
IPEINONIOKEeHUsI, CcoOUpaTh YCTAHOBKY U3 TMPEAIOKEHHOTO 000pya0BaHus,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

BBIMOJIHATh TPSAMBbIE H3MEPEHUs TeMIepaTypbl, OTHOCUTEIBHOM BIIAXKHOCTU
BO3/lyXa, CHJIbI TOKA, HAMPSIKEHHs C KCIOJIb30BAHMEM aHaJOTOBBIX MPUOOPOB U
JATYNKOB (PU3UYECKUX BEIUYHMH, CPABHUBATH PE3YyJbTAThl U3MEPEHUH C Yy4ETOM
3aIaHHOM aOCOIFOTHOM MOTPENTHOCTH;

IPOBOJUTH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3NUECKON BETMYUHBI OT APYToil
C UCTIOJIb30BaHUEM NPSIMbBIX U3MEPEHUH (3aBUCUMOCTh COTIPOTUBIICHUS TPOBOTHUKA
OT €ro JJIMHBI, TMJIOUIaJAW TMOMEPEYHOTO CEYCHHMS] W YACTHbHOTO COMPOTHUBICHUS
BEIIeCTBA MPOBOJHIKA, CHUJIBI TOKA, WAYIIETO Yepe3 MPOBOIHUK, OT HAMIPSHKCHUS Ha
IPOBOJHUKE, MCCIEIOBAHUE IOCIIEI0BATEIbHOTO U MapaJlIeIbHOIO COEIMHEHUMN
IPOBOJHUKOB): IJIAHUPOBATh HCCIEAOBAaHUE, COOMPATh YCTAaHOBKY M BBIIOJIHATH
U3MEpPEHUs, Cleaysd NpPeUIoKEHHOMY IUlaHy, (UKCUpPOBAaThb  PE3yJIbTaThl
MOJTyYeHHOW 3aBUCHUMOCTH B BHJE TaOmuIl ¥ TpaduKOB, AeTaTh BBIBOIBI IO
pe3yabTaTam HCCIeI0BaHNUS;

IPOBOANUTH KOCBEHHBIE U3MEPEHMSI (PU3NUECKHUX BEIUYUH (yeabHas TEII0OEMKOCTh
BEIIECTBa, COMPOTUBJICHHE MPOBOJHUKA, paboTa M MOIIHOCTH 3JIEKTPHUUECKOIO
TOKA): TUIAHUPOBATh HW3MEpPEHUs, COOHMpaTh HKCIEPUMEHTAIBHYI0 YCTaHOBKY,
ClIeys TIPEATI0KEHHOW NHCTPYKIIUU, ¥ BBIYUCIIATH 3HAYCHNE BETUYHHBI;
cOONIOaTh MpaBWJIa TEXHUKH OE30MacHOCTH IMpU padoTre ¢ Ja00opaTOPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBl ACHCTBUS H3YYCHHBIX MPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPO Ha WX OMHUCAHMS (B TOM YHMCJE: CHCTEMa OTOIUICHHUS JIOMOB,
THTPOMETp, MapoBasi TypOWHA, aMIIepMETp, BOJIBTMETP, CUETUHUK DIECKTPUICCKON
SHEPrUH, 3JIEKTPOOCBETUTENBHBIE NMPUOOPHI, HAarpeBaTeIbHbIE 3JIEKTPONPUOOPHI
(mpuMepBbI), AMEKTPUUECKHIE MPEIOXPAHUTEIH, INEKTPOMArHUT, SIEKTPOABUTATENb
MOCTOSTHHOTO TOKAa), HCIIOJIb3Yys 3HAHUS O CBOMCTBaX (U3UYECKUX SIBICHUN U
HEo0X0ouMble (PU3NUYECKNE 3aKOHOMEPHOCTH;



pacno3HaBaTh MPOCTHIC TEXHUYECKUE YCTPOMCTBA M M3MEPUTEIHHBIC MMPUOOPHI TIO
CXeMaM M CXEMaTU4YHbIM PHUCYHKaM (KUJIKOCTHBIA TEPMOMETpP, TEPMOC,
IICUXPOMETP, TUTPOMETP, ABHUIATE]b BHYTPEHHETO CrOpPaHMs, >ICKTPOCKOI,
peocTar), COCTaBISATh CXEMbl DJIEKTPUYECKUX LIETEeH C MOCIeI0BaTeNbHBIM U
napajyieIbHbIM COCJAMHEHUEM DJIEMEHTOB, pasjidyasi YCIOBHbIE OOO3HAYCHUS
AJIIEMEHTOB JJIEKTPUUYECKUX LENIEH;
MPUBOANUTHh TPUMEPHI (HAXOAUTh HWHPOPMANHMIO O MPUMEPAX) MPAKTHIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KU3HU A OOecriedeHUs
0e30MacHOCTU TPU OOpaIllEeHUH C MPUOOpaMHU M TEXHUUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsI 37I0pOBbS U COOJIOACHUS HOPM SKOJOTUYECKOTO TIOBEJACHHS B
OKPYKaIOIIEH CpeIE;
OCYILECTBIJISITh MOUCK MHGOpMaUM (PU3NUECKOTro cojepkaHusi B MHTepHeTe, Ha
OCHOBE MMEKOIIMXCA 3HAHUM U IYTEM CPaBHEHUsS JOINOJHUTEIBHBIX MCTOYHHUKOB
BBIICNISTh MH(MOPMAIMIO, KOTOpasi SBJISIETCS MPOTUBOPEUYMBON WM MOXKET OBITH
HEJIOCTOBEPHOM;
WCIIOJB30BaTh TMPU BBIMOJHEHUH YUYE€OHBIX 3aJlaHUN  HAay4YHO--TIOMYJISIPHYIO
auTepaTypy (puznueckoro coaep)kaHusi, CIPaBOYHBIE MAaTE€pUalibl, PECYpPChl CETH
WNuTepHeT, BianeTb npuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIU U3 OJHOM 3HAKOBOW CHUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE NMHCbMEHHBIE U KPATKUE YCTHBIE COOOLIEHUs, 00001as
MH(OpPMAITNIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UUECKOTO COAEPKaHUsI, B TOM UHCIIC
nyOJMUYHO TIPEACTABNIATH PE3YyJbTaThl MPOCKTHOM WM HCCIIEI0BATEIBCKOM
JESATENbHOCTH, IIPU 3TOM TIPAMOTHO HCHOJIB30BaTh W3YUYECHHBIM TOHATUWHBIN
anmapar Kypca (GU3MKU, COMPOBOXKIATh BHICTYIUICHHE MTPE3CHTAIINCH;
MIPU BBIMOJHEHUHN YYE€OHBIX MPOEKTOB M HCCIETOBaHUMN (DPU3NYECKUX MPOILIECCOB
pacrpenensTh 00s3aHHOCTU B IPYMIE B COOTBETCTBUU C TOCTaBJICHHBIMHU 33/1a4aMH,
CJIEOUTh 3a BBINIOJHEHUEM IUIAHA JACHUCTBUUA U KOPPEKTUPOBATH €ro, aJcKBAaTHO
OIICHMBATh COOCTBEHHBIM BKJAJl B JEATEIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHHUKAaTUBHOE  B3aMMOJCHCTBUE, TIPOSIBJISASE  TOTOBHOCTH  pa3peniarh
KOH(DIJIUKTBHI.

K xoHiy o0yueHnus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
WCIMOJIB30BaTh MOHATHS: CHCTEMA OTCYETA, MaTEpUalIbHAs TOYKA, TPACKTOPUS,
OTHOCHUTEJIbHOCTh ~ MEXaHUYeCKOTO  JBIKEHMS,  jAedopmanus  (ympyras,
MJacTuyeckas), TPEHHE, IEHTPOCTPEMHUTEILHOE YCKOPEHHE, HEBECOMOCTbh U
Neperpy3Ku, MEHTP TIKECTH, a0COIOTHO TBEPIOE TENO, IEHTP TSHKECTH TBEPOTO
TeJla, pPaBHOBECHWE, MEXaHMYECKHE KOJeOaHWs W BOJHBI, 3BYK, HHOPa3BYK U
YABTPA3BYK, DJIEKTPOMArHUTHBIE BOJIHBI, IIKalda 3JEKTPOMATrHUTHBIX BOJIH, CBET,



OIM30PYKOCTh U JANbHO30PKOCTb, CIIEKTPHI MCITYCKaHUA M TOTJIOMICHUS, anbda-,
OeTa- ¥ raMMa-u3JIy4CHHsI, U30TOIIbI, S/IEPHAsI SHEPTETUKA;

pa3nuuaTh SBJIEHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE ABM)KCHHUE,
PAaBHOYCKOPEHHOE MPSIMOJUHEHHOE JBUXKEHHE, CBOOOJHOE TMAaJeHHE Tell,
pPaBHOMEpPHOE JBIWKEHHE IO OKPYKHOCTH, B3aMMOJIEHCTBHE TEJ, PEAKTUBHOE
JBUKEHHE, KoeOaTeIbHOE IBIKEHUE (3aTyXalOIINe U BEIHYKACHHbBIE KOJIeOaHMs),
pEe30HAHC, BOJHOBOE  JBM)KCHHE, OTPaXXEHHUE  3ByKa, MPSAMOJIMHEHHOE
pacmpocTpaHeHue, OTpaK€HHWE U TIPEJIOMJICHHE CBETa, IIOJIHOE BHYTPEHHEE
OTpa)X€HUE CBETA, Pa3jIoKeHUEe OeJI0ro CBETa B CIIEKTP U CIOKEHHE CIEKTPaAIbHbBIX
[[BETOB, JUCIEpPCUs CBETa, €CTECTBEHHAs pPaJWOaKTUBHOCTb, BO3HUKHOBEHHE
JUHEHYaTOTO CIEeKTpa M3JIyYEHHUs) MO OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JICMOHCTPUPYIOIIUX JaHHOE (PU3MUecKoe SBICHHE,

pacrno3HaBaTh NPOSBICHUE U3YUYEHHBIX PU3NUECKUX SIBICHUN B OKPYKAIOIIEM MUPE
(B TOM yucie (u3NYECKUe SIBICHUS B IPUPOJIE: MPUIUBBI U OTJIMBbI, TBUKEHHUE
wraneT COJMHEYHOW CHCTEMbI, pPEaKTUBHOE JBM)KCHHE J>KUBBIX OPraHU3MOB,
BOCTIPUSATHE 3BYKOB >KMBOTHBIMH, 3€MJICTPSICEHHE, CEICMUYECKUE BOJIHBI, I[yHAMH,
9X0, IIBETa TeJ, ONTHUYECKHE SIBICHUS B MPHPOJAE, OMOIOTHYECKOE EHCTBHUE
BUJUMOTO, yJIbTPA(QHUOJIETOBOIO M PEHTTEHOBCKOTO H3IYYEHMM, €CTECTBEHHBIN
pazvoaKkTUBHBIN (OH, KOCMUYECKHE JTyUH, PAJUOAKTUBHOE U3JTyUYE€HUE TPUPOIHBIX
MUHEPAJIOB, ACHCTBHE PATUOAKTHUBHBIX M3IYyYCHUN HA OPTaHW3M YeJIOBEKa), MPHU
ATOM TEPEBOJIUTH MPAKTHUECKYIO 3a/ady B Y4eOHYIO, BBIIEIATH CYIICCTBEHHBIC
cBOICTBa (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

ONKCHIBaTh M3yUYEHHBIE CBOWCTBA Tel M (U3NYECKUE SBICHUS, HCIOIb3Ys
¢uznyeckue BEJWYMHBI (CPEAHSIsI W MIHOBEHHass CKOpPOCTh Tella IpH
HEPaBHOMEPHOM JBW)KCHUHU, YCKOPEHHE, MepeMeIleHue, MyTh, YIJIOBas CKOPOCTh,
CHJIa TPEHHUSI, CHJIa YIPYTOCTH, CHJIa TSHKECTH, YCKOPEHHE CBOOOTHOTO MaICHHUSI, BEC
TeNa, WUMIIYJIbC Teja, MMIYJIbC CHJIBI, MeXaHW4yeckas paboTa U MOILHOCTb,
NOTEHUMANbHAsl JHEPrus Tejla, MOMHATOTO HaJl IOBEPXHOCTHIO  3E€MIIH,
MOTEHIIMATbHAST JHEPTUsl C)KATOM MPYKWHBI, KHUHETUYECKAash JHEPIHs, MOJHAs
MEXaHWYEeCKasl YHEPTHsl, IEPUOJ U YacTOTa KoJeOaHuH, IJIMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTH CBETa, MOKAa3aTelb MPEIOMIICHHS CpPEJbl), TIpH
ONKCAaHUU TPABUIBHO TPAKTOBAaTh (PU3UUECKHI CMBICI HCIOJIB3YEMBIX BEJIMYUH,
o0O3HaueHUs W EeAUHUIBI (PU3WYECKUX BEIUYMH, HAxXOIUTh (HOpMyIbI,
CBSI3BIBAIOIIUE AHHYIO (PU3MUECKYIO BEIHUMHY C APYTUMHU BEIMYUHAMH, CTPOUTH
rpadyKu U3Yy4eHHBIX 3aBUCUMOCTEN (PU3MUYECKUX BEINYHH,

XapaKTepu30BaTh CBOMCTBA TeJ, (pU3MUECKHE SBJICHHUS U MPOIECCHI, HCIOJIb3Ys
3aKOH COXpaHEHMs] OSHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIUI
CYIIEPIO3HILIMU CHJI, MPUHIUI OTHOCUTENbHOCTH [ anuies, 3akoHsl HproTOHa, 3aK0H
COXpaHEHUs HMMITYJIbCa, 3aKOHbI OTPAXXEHUS U TPEJOMIICHUS CBETAa, 3aKOHBI



COXpPaHEHHs 3apsIOBOTO U MACCOBOTO YHCEN MPHU SIEPHBIX PEAKIHSIX, MPU 3TOM
JlaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3allMCHIBATh €r0 MAaTEMaTHYECKOE
BBIpaKEHHUE;

OOBSACHATH (PU3UYECKUE MPOIECCHl U CBOMCTBA TEJl, B TOM YHCIE U B KOHTEKCTE
CUTyallUil TPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BbIABIATh MPUYUHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 2—3 JIOTMYECKUX IIaroB ¢ OMOPO Ha
2—-3 UW3YYECHHBIX CBOMCTBa (PU3UYECKUX SBICHHUM, (U3MUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEH;

pemaTth pacu€THble 3ajaud (OMUpPAIONIMECs Ha CUCTEMy U3 2—3 ypaBHEHHUM),
UCIIOJIB3YS 3aKOHBI U OPMYJIbL, CBA3BIBAIOIINE (PU3NUECKHUE BEIMYMHBI: HA OCHOBE
aHallM3a yCIIOBUS 3a7aud 3allMChIBaTh KPATKOE YCJIOBHE, BBISIBIATH HEAOCTAIOIINE
WIM U30BITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI M (POPMYJbI, HEOOXOAMMBIE IS
pelIeHus], MPOBOAUTH pacu€Tbl M OIEHMBATh PEATUCTHUUHOCTH IOJYyYEHHOTO
3Ha4YeHUs] PU3NUECKON BEINUNHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh MPU MOMOIIN (PHU3UIECKUX
METOJIOB, HCIOJB3ys] ONHUCAHWE WCCIENOBAHUS, BBIACIATH MPOBEPSIEMOE
MPENOIOKEHNE, OIICHUBATh MPABUILHOCTD MOPSIKA MPOBEIACHHS MCCIIEIOBAHUS,
JIeJ1aTh BBIBOJIbl, UHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOACHUN U OIBITOB;
MPOBOJIUTH OMBITHl 1O HAOMIOJAEHUI0 (U3HYECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB Ten (M3yueHue BTOPOTO 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH,
3aBHCHUMOCThH TepHoa KojeOaHWW MPY>KWHHOTO MAasTHUKAa OT MacChl Tpy3a
KECTKOCTU TMPYXUHBI U HE3aBUCUMOCTh OT aMIUIMTYAbl MalbIX KOJEeOaHUH,
OpSIMOJIMHEMHOE pacnpoCTpaHEHHE CBETa, Pas3yioKeHHe Oeoro cBeTa B CIIEKTP,
U3y4EHHUE CBOMCTB M300pa)K€HHsI B IUIOCKOM 3€pKalie M CBOICTB HM300pa’KeHUs
npeaMeTa B coouparomiei JIMH3e, HaOII0ICeHUE CIUTONIHBIX U IMHEMYAThIX CIIEKTPOB
U3JIyYEHHUS): CaMOCTOSITEIbHO COOMpaTh YCTAHOBKY M3 M30BITOUYHOrO Habopa
0o0Opy/lIOBaHUs, OINHUCHIBATH XOJ OIBITa W €ro pe3yJbTaThl, (HOPMYIUPOBATH
BBIBOJIBL;

MIPOBOJNUTH MIPH HEOOXOIUMOCTH CEPHIO MPSMBIX U3MEPEHHM, OMPEesisl CpeaHee
3HaUEHUE U3MepsSIeMON BeIUYUHbI ((POKYCHOE pacCTOsTHUE COOMpAarouiei JIMH3bI),
000CHOBBIBaTh BBIOOP CIOC00a U3MEPEHUS (M3MEPUTEITHLHOTO MTPUOOPA);
IPOBOANUTD UCCIIEIOBAHHUE 3aBUCUMOCTEN (PU3NUECKUX BEJIMUMH C UCIIOJIb30BAHUEM
OpsIMBIX HM3MEPEHUN (3aBUCHMOCTbh IMYyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM
IBYKCHHH ©0€3 HadalbHOM CKOPOCTH, TepHoAa KoJeOaHW MaTeMaTHUeCKOTO
MasiTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH YTJIa OTPaKEHHUS CBETA OT yIJia MaICHUs U
yria TOpeloMJIeHHuss OT yIyla MaJieHus): IUIAaHUpOBaTh  HMCCIIEAOBAHUE,
CaMOCTOSITENILHO CcOOMpaTh YCTaHOBKY, (PUKCHUPOBATH PE3YyJIbTAaThl IMOIYYEHHON
3aBHCUMOCTH (DU3HUECKUX BEIMYUH B BUI€ TaOIUI] U TPaQUKOB, AENIaTh BHIBOABI 10
pe3yibTaTam UCCleI0BaHuUs;



MIPOBOJIUTh KOCBEHHBIE M3MEPEHHS (PU3NYECKUX BEIMYUH (CPETHSS CKOPOCTh U
YCKOpEHHE Tella MpH PaBHOYCKOPEHHOM JBHKEHHH, YCKOPEHHE CBOOOIHOTO
nafIeHus, )KECTKOCTh IPYKUHBI, KOADDHUIUESHT TPEHUS CKOJIbKECHUS, MEXaHIMIECKas
paboTa M MOIIHOCTb, YacTOTa W TNEPHOJ KOJeOaHUl MaTEeMaTUYECKOro U
NPY>KUHHOTO MasiTHUKOB, ONTUYECKAasl CUjla coOOMparolie JIMH3bI, pauOAKTUBHBIN
¢oH): MIAHUPOBATH H3MEPEHHUs, COOMpaATh SKCIEPUMEHTANbHYIO YCTaHOBKY U
BBITIOJIHATH U3MEPEHUS, CIEAYs MPEI0KEHHON HHCTPYKITHH, BEIYUCIISATH 3HAUCHUE
BEJIMYMHBI M aHAJIU3UPOBATh IMOJIYYEHHBIE pE3yJbTaThl C YYETOM 3aJlaHHOM
MOTPENTHOCTU U3MEPEHHUI;

coOM0aTh MpaBuja TEXHUKH O€30MacHOCTH Mpu padoTe ¢ JabopaTOpHBIM
o0opy1I0BaHUEM;

pa3nnyaTh OCHOBHBIE MTPU3HAKU M3YyUYEHHBIX (DU3MUECKHX MOJENCH: MaTepralibHas
TOYKa, a0COIFOTHO TBEPIOE TEJO, TOYCHUHBI UCTOYHUK CBETA, JIy4, TOHKAs JIMH3A,
IJIaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIEJIh aTOMHOTO SJIpa;
XapaKTEePU30BaTh MPHHIUIBI JEHCTBHUS HM3yYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB C OMOpPOM HA HMX oOmMHMCaHusA (B TOM YHWCJE: CHHIOMETP, AATYUKU
MOJIOKEHUS, PACCTOSHUS M YCKOPEHHsI, paKeTa, 5XOJOT, OYKH, IEPUCKOIL,
¢oroanmapar, ONTUYECKUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), UCTIOb3ysl 3HaHMS O CBOMCTBAX (PM3MUECKUX SIBICHUN U HEOOXOIUMbIE
busznyeckrne 3aKOHOMEPHOCTH;

UCITOJIb30BAaTh CXEMbl M CXEMAaTHYHBIE PHUCYHKH W3YYEHHBIX TEXHUYCCKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX IMPOLECCOB IpHU
pelIeHUH Y4eOHO--TIPAKTUYECKUX 3aJ]lad, ONTUYECKUE CXEMbI IJisi TMOCTPOEHUS
M300paKEHUI B TNIOCKOM 3€pKajie U COOMparoiei JIH3E;

OPUBOAUTH MpUMEPHl (HAXOAUTh HHPOPMALMIO O MpPUMEPAX) MNPAKTHUYECKOTO
UCTIONb30BaHusl (DM3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOECTIeueHUs
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU M TEXHUYECKUMHU YCTPOMCTBaMH,
COXPAaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHUS B
OKPYKAIOIIEH CPELE;

OCYIIECTBIATh MOMCK HH(pOpMammu ¢GU3NIecKoro conepkanus B HHTepHere,
CaMOCTOSITENTEHO (HOPMYIUPYsI TOMCKOBBIN 3alpoc, HaXOIUTh MYTH OMpEIeICHHS
JIOCTOBEPHOCTH TIOJy4eHHONW HWHGOPMAIIMM HAa OCHOBE HWMEIOIIUXCS 3HAHWA U
JOTIOJTHUTEIHHBIX UCTOYHUKOB;

UCTIONB30BaTh TPY  BBHIMOJHEHWHM YUYEOHBIX 3aJaHUN  HAYYHO--TIOMYJISIPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHBIE MaTepUaibl, PeCypChl CeTH
WNuTepHeT, BianeTh mnpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MPEOOpa3oBaHUS
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaThb COOCTBEHHbIE IHMChMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
uH(pOpMAIMU U3 HECKOJIbKUX MCTOYHMKOB (PU3UYECKOIO COJAEPKAHUS, IMyOJIMYHO



IIPEACTABIATH PE3YJIbTATHI IPOCKTHOM WIIM UCCIIE0BATEIBCKOMN IEATEIBHOCTH, IPH
OTOM TPAMOTHO HCIIOJb30BaTh H3YyYCHHBIM MOHATUMHBIM AaIllapaT H3y4aeMoro
pa3gena (U3MKKM W COMPOBOXKIATh BBICTYIUIGHHWE TMIpEe3EHTAale ¢ Yy4EToM
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NMpoOrpamMmbl Bcero ongpo.anme pﬁaKanecmle o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypesI
Pa3znen 1. ®u3uka u €€ poJib B NO3HAHUU OKPYKAKIIEr0 MUPa
bubmuorexa [JOK
11 PH3HKa - HAYKa O IPHpOIE 2 0 0 https://m.eds00.ru/7f416194
bubmuorexa [JOK
12 (DH3HNCCKHE BEIIMIHHI 2 0 0 https://m.eds00.ru/7f416194
. bubmuorexa [JOK
2 1
1.3 EcrecTBeHHOHAy4HBIN METO/ MO3HAHUS 0 https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pasnean 2. [lepBoHayaibHbIE CBeJIeHUS 0 CTPOCHHH BellleCTBA
bu6mmorexa [IOK
21 CTpoenne pelecTsa 1 0 L hitps://m.eds00.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII ) 0 1 bubnunoreka [JOK
' BelecTBa https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2 1 1
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA https://m.edsoo.ru/7f416194
Wroro no pazmeny 5
Paznen 3. /IBu:xeHue U B3auUMOo/ieilicTBHE TeJl
bu6mmorexa [IOK
3 0 1
3.1 Mexanuteckoe BIokeHHe https://m.eds00.ru/7f416194
bu6mmorexa [IOK
4 0 1
3.2 HMHepuus, Macca, II0THOCTS https://m.edsoo.ru/7f416194
bu6mmorekxa [IOK
14 1 2
3.3 Cuna. Bunpt cun https://m.edsoo.ru/7f416194
Wroro no pazneny 21



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Pasnen 4. /laBieHue TBEPAbIX TeJl, :KUAKOCTEH U ra3oB

41 [asnenue. llepenaya naBneHust TBEpAbIMU 3 1 bubnnorexka [HOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 Jlasnenne xuaKocTu > 0 https://m.edso00.ru/7f416194
bubmuoreka [JOK
4.3 ATmocheproe nasneHue 0 . https://m.eds00.ru/7f416194
44 JlelicTBuE MUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [JOK
' B HUX T€IIO https://m.edso00.ru/7f416194
Wroro no pazneny 21
Pa3nes 5. PaGora 1 MOIIHOCTDH. JHeprus
bu6mmoreka [IOK
51 Pabota u mommocte 3 . https://m.edso00.ru/7f416194
bu6mmoreka [IOK
52 Hpocteie mexarusMb! > 1 https://m.eds00.ru/7f416194
bu6mmoreka [JOK
53 Mexarueckas Suepris 4 0 https://m.eds00.ru/7f416194
Htoro no pazneny 12
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 15



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

KosnvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m IporpaMmb1 Beero KO;ITpOJIbeIe l'[p6aKanec1me 0GPA30BATEIBLHBIE
padoTsI padoThI pecypesI
Pa3znen 1. TenioBble siBJIeHUS
. bubmuorexa [JOK
1.1 CTpocHue 1 cBOHCTBA BellecTBa ! 0 0 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Tenosbie nporiecc! 21 . > https://m.edsoo.ru/7f4181ce
Hroro 1o pasueny 28
Pa3pnen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DNeKTpUUYecKue 3apsiabl. 3apsHKEHHBIE Tella U 7 0 1 bubnuotexa [JOK
' X B3aMMO/ICVICTBUE https://m.edsoo.ru/7f4181ce
. N bubmuorexa [JOK
2.2 [TocTOSIHHBIH IMEKTPHUUECKUI TOK 20 1 7 httos://m.edsoo.ru/7fA181ce
bu6mmoreka [JOK
2.3 MaruuThbIe sB1eHHA 6 . 15 https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 IMEKTPOMATHHTHAS HHIYKIHS 4 0 0 https://m.edsoo.ru/7f4181ce
Wroro no pazmeny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KVIACC

KoanuyecTBO 4YacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m IporpaMmb1 Beero KO;ITpOJIbeIe l'[p6aKanec1me 0GPA30BATEIBLHBIE
padoTbI padoTbI pecypeb
Pa3znen 1. MexaHuueckue siBJIeHHS
11 MexaHn4ecKkoe IBUKEHUE U CIIOCOOBI €0 10 0 1 bu6mmoreka [IOK
' OITHCaHHUs https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
2 1
1.2 Bsanmoneiicraue en 0 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1
1.3 3aKoHbI coXpaHCHHUA 0 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexannueckne KoJe0aHNSI H BOJHBI
bu6nmoreka [JOK
7
2.1 Mexanieckue KoneoaHns 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
. ) 8 1
2.2 Mexanrieckue BONHEL 3ByK 3 https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 15
Pa3nen 3. DieKTpoOMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMarHuTHOE MOJIE 1 6 0 2 bubnmoreka [JOK
' JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 6
Paszaen 4. CBeToBbIE SIBJEHUS
bu6mmoreka [IOK
6 0 2
4.1 3aKOHBI pacpOCTPAHEHHUS CBETA https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
. 6 0 3
4.2 JIMH3BI ¥ ONTHYECKHE TIPUOOPHI https.//m.edsoo.ru/7f41ada6
4.3 Paznoxxenue 6emoro cBeTa B CIEKTP 3 0 2 bubmioreka LIOK

https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Hroro no pazneny

15

Pa3nea 5. KpanroBble ABJIeHUA

5.1 HcnyckaHue U TIOTJIONIEHHE CBETa aTOMOM 4 1 BH6J_IHOTeKa IOK
https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHye aTOMHOIO s/1pa 6 1 Eﬁfﬁ?ﬁgﬁﬁ f412426
53 | facpsic peakin 7 ! Pipsim dson T 1adas
Hroro mo paszaeiny 17
Pa3nes 6. [loBTOpuTEe1bHO-0000 1AM MOAYJIb
6.1 [ToBTOpeHue u 06001IeHUE COAEePKAHUS 9 2 bubnuorexa [JOK
Kypca ¢usmku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

CUCTEMA OIEHKHU JOCTU/KEHMUS ITJNIAHUPYEMBIX
PE3YJBbBTATOB OCBOEHUSA OBYYAIOIIUMUCSH KYPCA ®U3UKHU
OCHOBHOTI'O OBHIEI'O OBPA3OBAHUA

HopMbI OlIeHKU 3HAHMA U YMEHUH yYauuxcs no ¢pusuke
[Ipu oLleHKE OTBETOB, YYAIIUXCA YUYUTHIBAKOTCS CIAEAYIOLINE 3HAHUSA:
® GU3MYECKUX SBJICHUAX:
- IPU3HAKU SIBJICHUSA, 10 KOTOPBIM OHO OOHAPYKUBAETCS;
- YCJIOBUS, IPU KOTOPBIX MMPOTEKAET SIBJICHHUE;
-CBS3b JAHHOTI'O SIBJIEHUS C JPYTUMH;
- 00bsICHEHUE SIBJICHUS Ha OCHOBE HAyYHOU TEOpUHU;
- IIPUMEPBI yueTa U HCIIOJIb30BAHUS €0 HA MPAKTHUKE; O (PU3NYECKUX OIBITAX: -
1€Jb, CXEMa, YCJIOBMS, IIPU KOTOPBIX OCYIIECTBIIUICA OIBIT, XOJ U PE3YJIbTAThI
OIIBITA;
e pU3NMYECKUX MOHITUSX, B TOM YHUCIIE U O (PU3NYECKUX BETUUMHAX:
- SBJIEHUA WJIM CBOWCTBA, KOTOpBIE XapaKTEPHU3YIOTCS JaHHBIM MOHSITHEM
(BeTMUMHON);
- ONpe/eNIeHNE IOHATUS (BETUYUHBI);
- (hopMyIIBl, CBS3BIBAIOLINE TaHHYIO BEIMYUHY C IPYTUMU;
- IUHUILIBI (PU3UYECKON BETMUMHBI;
-CTI0COOBI U3MEPEHMUSI BEJIMUMHBI;
0 3aKOHaxX:
- (hopMyIMpPOBKA U MAaTEMATUYECKOE BHIPAKEHUE 3aKOHA;
- OMBITHI, TOJITBEPKAAOUIUE €TI0 CIPABEAIUBOCTD;
- IPUMEPHI yUeTa U IPUMEHEHHUS Ha MTPAKTUKE;
- YCIIOBHSI NMPUMEHHUMOCTU (JJI1 CTaplIUX KJIAcCOB); O (U3MUECKUX TEOPUSX: -
OTBITHOE 0OOCHOBAHUE TEOPHH;
- OCHOBHBI€ MMOHATHUS, TOJOXKEHUS, 3aKOHbI, IPUHIIMIIBL;
- OCHOBHBIE CJIEJICTBUS;
- IPAKTHYECKUE IPUMEHEHHS];
-TPaHULIbl TPUMEHUMOCTH (J1JIS CTApIIIKX KJIACCOB);
e pudOpax, MEXaHW3Max, MallIMHAX:
- Ha3HAYCHMUE,
- IPUHLUII JCHCTBUA U CXEMa YCTPOMCTBa;
- IPUMEHEHUE U TTpaBuiia MOJIb30BaHUS IPUOOPOM.
OueHka 0TBETOB Y4allUXCH
1. Oyenxa ycmmuvix omeemos yuaujuxcsi.
OueHka S cTaBUTCS B TOM CIIydae, €CIU YJallunucs TOKa3bIBaeT BEPHOE IOHUMAaHNE
(bU3UYECKOM CYITHOCTH PacCMaTPUBAEMBIX SIBJICHUN U 3aKOHOMEPHOCTEH, 3aKOHOB
U TEOpHi, N1aeT TOYHOE OIPEACIICHHE M HMCTOJKOBAHHE OCHOBHBIX MOHATHI M
3aKOHOB, TEOPHii, a TaKXe MPAaBUIBHOE OmperesieHne (U3NUYEeCKUX BEIHYWH, MX
eIUHUIl U CHOCOOOB H3MEpPEHUs; MPABWJIBHO BBIMOJHICT YEPTEKU, CXEMbI H
rpaduku; CTPOUT OTBET MO COOCTBEHHOMY IJIaHy, COIIPOBOXKIAET paccKa3 HOBBIMU



npUMepaMHu, yMEEeT NPUMEHATh 3HAHUS B HOBOM CHUTYyalldd TMPHU BBIOJHEHUU
IPAKTUYECKUX 3a/laHui; MOXKET YCTaHABIMBATh CBSI3b MEXKAY U3y4acMbIM U paHEe
U3Yy4YE€HHBIM MaTEPUAIOM I10 Kypcy (DPU3UKH, a TAKKE C MATEPUATIOM YCBOEHHBIM IIPU
U3YYEHUU APYTUX NPEAMETOB.
Ounenka 4 cTaBUTCS B TOM CJIydae, €CIM OTBET YUEHHKA YJJOBJIECTBOPSIET OCHOBHBIM
TpeOOBaHUAM K OTBETY Ha OLIEHKY 5, HO 0€3 HCII0JIb30BaHUs COOCTBEHHOTO IJIaHa,
HOBBIX [IPUMEPOB, O€3 MPUMEHEHUS 3HAHUW B HOBOH CUTyalluu, 0€3 UCTII0JIb30BaHUS
CBSI3eH C paHee M3YYEHHBIM MAaTEepHalIOM, YCBOCHHBIM TNpPU H3YUCHHH APYTUX
IIPEIMETOB; €CJIN YUAIIUNCS JOMYCTHII OAHY OIIUOKY MM He O0Jee IByX HEI0UEeTOB
Y MOKET UCIIPABUTh UX CAMOCTOSATEIBHO WA ¢ HEOOJIbIION MOMOIIBIO YUUTETIS.
Ounenka 3 craBuUTCS B TOM Ciydae, €CIM YYallUWCS NPABUIBHO IOHMMAET
(U3HYECKYIO CYIIHOCTh PacCMaTpPUBAEMBIX SIBJIEHUN M 3aKOHOMEPHOCTEH, HO B
OTBETE MMEIOTCS OTIEJIbHBIE MPOOEThl B YCBOEHUU BOMPOCOB Kypca (PU3MKH, HE
OPEMATCTBYIONINE  JajbHEHIIEMy  YCBOEHHIO  IPOTPAaMMHOIO  MaTepHana;
UCIBITHIBACT 3aTPYAHEHUS B MIPUMEHEHUU 3HAHUM MpU OOBSICHEHWU KOHKPETHBIX
¢u3nyecKkux SIBIEHUI Ha OCHOBE TEOPUU MU 3aKOHOB, WM B TMOJATBEPKICHHUU
KOHKPETHBIX MPUMEPOB MPAKTHUECKOIO MPUMEHEHUSI TEOPUHU; YMEET NPUMEHATH
NOJIyYE€HHBIE 3HAHUS MPU PEHICHUH IPOCTHIX 3a/1ady C HCIOJIb30BAaHHUEM T'OTOBBIX
dbopMyJ, HO 3aTpyJIHSETCS MPU PELICHUM 3ahad, TPeOYIOLIUX MNpeoOpa3zoBaHMs
HEKOTOPBIX (OpPMYJI; OTBEYAET HEMOJHO Ha BOMNPOCHl yuuTeds (ymyckas u
OCHOBHOE), UJIM BOCIPOU3BOJUT COJEPKaHUE TEKCTa y4eOHHKA, HO HETOCTATOYHO
MOHUMAET OTIEIbHBIC MOJOXKEHUS, UMEIOIINE BAXKHOE 3HAYEHUE B 3TOM TEKCTE;
JOMyCTHIT He 0oJiee 0IHOM Tpy0oit U 01HOM HerpyOoi onOKH, He 0oJiee ABYX - TPEX
HErpyObIX HEJ0YETOB.
Ounenka 2 craBUTCS B TOM ClIy4ae, €CIM y4YallMHCA HE OBJALET OCHOBHBIMHU
3HAHUSIMU B COOTBETCTBUU C TPEOOBaHUSIMU M JOMYCTUN OoOJjblle OIMOOK M
HEJ0YETOB, YeM HE0OXOUMO ISl OLICHKH 3.
Ouenka 1 cTaBUTCS B TOM CiIydae, €CJIM yUEHUK HE MOXKET OTBETUTh HU Ha OJIUH U3
MIOCTaBJIEHHBIX BOIIPOCOB.

2. OyeHka NUCbMEHHBIX CAMOCMOSAMENbHIX U KOHMPOIbHBIX pAOOM.
Ounenka 5 craBurcs 3a pabOTy, BBINOJHEHHYIO MOJHOCTbIO 0€3 OHIMOOK |
HEJ0YETOB WM UMEIOIIYI0 He 0oJiee OJJTHOTO HEJoYeTa.
Ouenka 4 ctaBUTCS 32 pabOTY, BHITOJIHEHHYIO MOJIHOCTBIO, HO TP HAJMYUU B HEHl
He Oojee ojHON HerpyOol OmMOKM U OJHOTO HeJaoueTa WM He Oosiee Tpex
HEJI0YETOB.
Ounenka 3 craBuTCs 3a paboTy, BHIINOJIHEHHYIO HE MEHEE MOJIOBUHBI BCEil pabOThI
WJIM TIpY AOMYIIEHUH He 0oJiee ABYX IpyObIX OLIMOOK, UK HE O0jiee 0JHOM rpy0oil
OLIMOKM M OJHOTO HEeAOoYeTa, WM He Oosee BYX-TpeX HEerpyObIX OLIMOOK, WU
OJIHOM HEerpyOoi ommOKku 1 0osee TpeX HEAOUETOB, WA MPU OTCYTCTBUHU OIIHMOOK,
HO MPY HAJMYKUH 4-5 HEJI0UETOB.
Ounenka 2 craBuTcs 3a pabOTy, B KOTOpOW dYHCIO OMMOOK W HEIOYETOB
IPEBOCXOIUT HOPMY, IPU KOTOPOI MOKET OBITh BBICTABIIEHA OLIEHKA «3», HIIN €CITU
MPABUJIBHO BBITTOJIHEHO MEHEE MTOJIOBUHBI PAOOTHI.



Ouenka 1 craButcs 3a paboTy, €ClIM yYEHUK HE MPUCTYNAI K BBITOJHEHHIO €€ UITH
paBUJIBLHO BhINOJHWI He Oonee 10 % Bcex 3alaHuid, T.e. 3aIUCal YCIOBUE OJTHOM
3a/1ayu B OOLIEMPUHATHIX CUMBOJIMYECKUX 0003HAYCHUSI.

3. OyeHka 1a60pamopHuIX U NPAKMUYECKUX padom.

Ouenka 5 cTaBUTCS B TOM CIIy4ae, €ClIM y4alluics BBITOJIHWI pabOTy B MOJTHOM
o0BeMe ¢ coOII0IeHuEM HEOOXO0IMMOM TOCIIeIOBATEILHOCTH MPOBEICHHUS OIBITOB
U U3MEPEHUH; CaMOCTOSTENIbHO M palMOHAIBHO MOHTHPYET HEO0X0IUMOe
000pyI0BaHUE; BCE OMBITHI MPOBOJIUT B YCIOBHIX U PEKUMaX, 00eCIIeUNBAIOIIINX
MOJTyYeHHUE MPABUIIBHBIX PE3yJIbTATOB M BBIBOJOB; COOIOAAET TPeOOBAHUS IIPABHII
0e30MacHOro Tpynaa; B OTYETE NPABWIIBHO M AKKYypPaTHO BBINOJHSAET BCE 3aIUCH,
TaONMIBI, PUCYHKH, YEpPTEXKHU, TpadUKH, BBIUUCICHUS, MPABUIBHO BBINOJIHSAET
aHaJu3 MOTPETHOCTEMN.

Ouenka 4 craBUTCI B TOM CJyyae, €CJIM Y4YaIlUWCA BBINOJIHWI pPaboOTy B
COOTBETCTBUM C TPeOOBaHUSAMH K OLIEHKE 5, HO JOIyCTWUJI JBa-TPU HEJOYETa, HE
OoJiee 0HOM HErpyOOi OMIMOKHK M OJTHOTO HEeJ0UeTa.

Onenka 3 cTaBUTCS B TOM Clydae, €CIM Y4YalllUWCs BBIOJHWI padoOTy He
IOJIHOCTBbIO, HO OOBEM BBIIIOJIHEHHOM 4YacTU TaKOB, YTO IO3BOJSET IOJIYyYUTh
MPaBUJIbHBIE PE3YJIbTATHI U BBIBO/IbI, €CJIM B XOJI€ IPOBEJAECHUS OIbITA U U3MEPEHUN
OBLIIM TOMYIIIEHBI OIIUOKH.

Onenka 2 cTaBUTCS B TOM Cllydae, €CIM YYalllUWCs BBINOJHUI padoOTy He
MOJIHOCTBIO U OOBEM BBIMOJHEHHON pabOTHl HE MO3BOJISET CAENATh NMPAaBUIIbHBIC
BBIBO/IbI, BEIYHMCIICHHUS; HAOIIOI€HUS TPOBOIMUINCH HEMPABUIIBHO.

Ounenka 1 cTaBUTCS B TOM cllydae, €ClId YYalIUiicsl COBCEM HE BBITIOJIHUI padoTy.
Bo Bcex ciydasix OllEHKa CHWKAETCs, €CJIM yJaluicst He coOoan TpeboBaHui
MpaBuUJI 0€30MMacHOTO TPY/a.

4.0yenxa mecmoswvix pabom.

OueHka S cTaBUTCS B TOM Cllydyae, €Clii y4yallluiics BBIIOJIHWI paboTy B 00beMe Ha
76% u Gonee.

Ouenka 4 cTaBUTCS B TOM CIIy4ae, €CIU YYalluics BHITTOJHUI paboTy B 00beme 51-
75%.

Ouenka 3 cTaBUTCS B TOM CIIydae, €CJIM YUaIUHCs BHITIOJHUI padoTy B o0beme 31-
50%.

OueHka 2 cTaBUTCS B TOM CIIy4yae, €CJIU yJalluics BBIIOIHII paboTy B o0beme 0-
30%.

5.1lepeuens owuboxK.
I'pyObie omunoKm.

1. He3nanue ompeneneHuii OCHOBHBIX MOHSITHUM, 3aKOHOB, MPaBWJI, MOJOKEHUN
Teopuu, Gopmys, OOIIEIPUHSATHIX CUMBOJIOB, 0003HAYEHUS (PU3UUECKUX BEITUYMH,
€AUHUILY U3MEPEHUSL.

2. HeymeHue BbIIETSATH B OTBETE TJIABHOE.
3. Heymenue npuMeHsTh 3HaHUS U1 PEUISHUS 3a/1a4 U OOBSICHEHUS (DU3UIECKUX
SIBJICHHU, HETPABWILHO C(POPMYIHPOBAHHBIE BOMPOCHI, 33JaHUS WM HEBEPHBIC



OOBSICHEHHSI XO/1a X PEIlIeHUs, HE3HAHNE MTPUEMOB PEIICHUS 33/1a4, aHAJIOTUYHBIX
paHee pelIeHHbIM B KJIacce; OIIMOKH, MOKa3bIBAIOIINE HEMPABUIBHOE TOHUMAHNE
YCIJIOBHS 33Jja4X WY HENIPABUIBHOE UCTOJIKOBAHUE PEIICHHUS.

4. Heymenue yutaTth U CTPOUTH I'paMKy U IPUHLIUITUAIBHBIE CXEMBI

5. HeyMeHue noaroToBuTh K paboTe yCTAHOBKY WJIM JIaOOpaTOpHOE 000pyI0BaHUE,
IIPOBECTH OIIBIT, HEOOXOAUMBIE PACUETHI WIIM UCIOJIB30BATh MOJYUYEHHBIC JAHHBIC
JUISl BBIBOJIOB.

6. HeOpexxnoe oTHomIeHHE K J1a0OpaTOPHOMY OOOPYIOBAHHMIO U M3MEPHUTEILHBIM
npudopam.

7. HeymeHue onpeaennTh NoKa3aHus U3MEPUTEILHOTrO Mpudopa.

8. Hapymenue TpeboBaHuii mpaBwyi O€30MaCHOTO TpyJa TMPU BBINOJHEHUH
HKCIIEPUMEHTA.

HerpyObie omunoxu.

1.Herounoctu ¢GopMynupoBOK, OINpeAeNeHuil, 3aKOHOB, TEOPUN, BBI3BAHHBIX
HEINOJHOTON OTBETa OCHOBHBIX IPHU3HAKOB OIpeaensieMoro mnoHatus. Omuokw,
BbI3BaHHbIE HECOOJIOJICHUEM YCJIOBHM NPOBENCHUS ONbITa WU HU3MEPEHUH.
2.0mubKu B yCIOBHBIX 0003HAYEHUSX HA MPUHIUIHAIBHBIX CXe€MaX, HETOYHOCTH
yepTexen, rpauKoB, CXEM.

3.Ilpomyck WM HETOYHOE HalMCaHUE HAWUMEHOBAaHUM eIUMHUL (U3NYECKUX
BEJINYMH.

4. HepauroHaabHBIN BBIOOp X0/1a PEIICHHUS.

Henouersl.

1. HepaunoHnanbHble 3amucl TpPU  BBIYUCICHUSAX, HEPAIMOHAJIbHBIE MPUEMBI
BBIYKCIICHU, TPeoOpa30BaHUi U PEIICHHs 3aau.

2.ApudmeTnueckue OIMMOKH B BBIYHUCIEHUSAX, €CIM OTH OMMOKUM TpyOOo He
MCKQKAIOT PEaJbHOCTh MOJYYEHHOIO PE3YIbTaTa.

3.0TaenbHbIe MOTPEIIHOCTH B POPMYIMPOBKE BOIIPOCA MIIM OTBETA.

4. HeOpexHoe BBIMOJTHEHUE 3aMUCel, YepTexel, cxeM, TpaduKoB.
5.0pdorpadudeckre v MyHKTyaIlMOHHBIC OIIUOKH



YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» dusuka, 7 knacc/ [epeimkun A.B., Mockga «IIpocBerienue»

» dusuka, 8 knacc/ [lepeimkun A.B., Mocka «IIpocBernienue»

» Guzuka, 9 knacc/ [epoikun A.B., I'yrHuk E.M., O611ecTBO ¢ orpaHuYeHHOM
OTBETCTBEHHOCTHIO «/[[PODAY; AkiinonepHoe odmiectBo «M3aaTenbcTBO
«IIpocemenue»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

7 KIIACC

1.Pabouas mporpamma.

2. [Iporpammbl ocHOBHOTO 00111er0 oOpazoBanus. Puznka. 7 — 9 kiaccel
(aBTopsr: A.B.Ileprikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. PabGouas nporpamma no ¢usuke. 7 kinace/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUU C BEIOPAHHBIM YUEOHUKOM:

4. Ilepoiukun A.B. ®uszuka. 7 knacc. YueOHUK 1151 00111€00pa30BaTeIbHBIX
yupexzaeHuit . M.:/Ipoda. 2011

5. Jlykammk B.U. COopHUK BOIIpOCOB U 331a4 no ¢pusuke. 7-9 k. — M.:
[Tpocsemenwne, 2010. —192c.

8 KJIACC

1. PaGouas nporpamma. @uznka. 7 — 9kmnaccel: yueOHO-METOAUYECKOTO MOCOOUS
/coct. TuxonoBaE.H. — 2-¢ u3a.,ctepeotnn. —M.: [Ipoda,2013. — 398,(2)

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanusi. Pusuka. 7 — 9 kiacchl
(aBToper: A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Cocrt. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUHU C BEIOPAHHBIM YUEOHUKOM:

4. Teprrimikun A.B. @usnka. 7 kinacc. YueOHUK i1 00111€00pa3oBaTeIbHBIX
yapexaenuit . M.:/Ipoda. 2011

5. Jlykammk B.U. COopHUK BOITPOCOB U 3311a4 no (pusuke. 7-9 ki1. — M.:
[Tpoceenienue, 2010. —192c¢.

6. Kupuk JI.A. ®u3zuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIIBHBIE 1 KOHTPOJIbHBIC
paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JJaboparopusie padoThl. KOHTpONbHBIE
3aganus. —Caparos:JIuueit, 2014.

8. «KonTponpHO-U3Meputenbubie MmaTepuansl. Ousnka. 7 kimace/Coct. H.U.
3opuH. — 2-¢ u31.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kinacc: yaeOHo-MeTonudeckoe nmocooue/ A.E. Mapos.-
M.: poda, 2011.- 123c.:

10.A.B. Ileprimkun ®usuka-8xi 2017 M. Ipoda

11.H.B. ®unonoBuu Metonuueckoe mocodue 2015 M. Jlpoda



12.A.E. Mapon, E.A. Mapon CamocTosiTenbHbIe U KOHTPOJIbHBIE pabOTHI-8
kiacc 2017 M. [poda

13.B.B. lllaxmatosa ,O.P. [lledpep Juarnoctuueckue padotsl -8 kiacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Mapown, C.B. Ilo3oiickuit Coopuark Borpocos u 3aiau
2015 M. Jlpoda

9 KJIACC

1. Pabouas nmporpamma. @usnka. 7 — 9xnaccel: yaeOHO-METOAMUECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-¢ m3a.,ctepeotni. —M.: [Ipoda,2013. — 398,(2)

2. [Iporpammbl ocHOBHOTO 00111er0 0Opa3zoBanus. Pusnka. 7 — 9 Kkiaccel
(aBTopel:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma o pusuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUHU C BEIOPAHHBIM YUEOHUKOM:

4. lleporkun A.B. @usnka. 7 kiacc. Y4eOHUK 111 00111€00pa30BaTEIbHBIX
yupexaenuit . M.:[Ipoda. 2011

5. Jlykamuk B.U. COopHUK BOITPOCOB U 33j71a4 no pusuke. 7-9 k. — M.:
[Ipocsemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEILHBIE K KOHTPOJIbHBIE
paboTsl. —5-¢ m3nanue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®usuka. 7 xnacc. Jlaboparopusie padboTsl. KoHTposbHBIE
3aganus. —Caparos:JIuuei, 2014.

8. «KonTponbHO-U3Mepurenbubie Mmatepuansl. Pusnka. 7 kmnace/Coct. H.U.
3opuH. — 2-¢ u3a.,nmepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueoHo-merogudeckoe nocooue/ A.E. Mapos.-
M.: lpoda, 2011.- 123c.:
KoHTposibHBIE ¥ caMOCTOsATEbHBIE PA0OTHI O (pU3MKe. 9 KIacc: K y4eOHUKY
A.B. Ileppiikuna, E.M. I'ytauk «®usnka 9 kimace» / O.W. 'pomiieBa. — M.
N3narenncTBO «OK3amen», 2014.

Tectsl o pusuke. 9 kinace: k yueonuky A.B. Ilepwimkuna, E.M. I'yTHUK
«Dusuka

9 xmace» / O.H. I'pomrieBa. — M.: UznarensctBO «OK3amen», 2010.

dusnka. 9 xkimacc. TeMaTuueckre TECTOBBIE 3a0aHUs I oAroToBKu K [ A. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomikuna. — SIpocinasias: OO0 «Akaaemus
pasButus», 2014.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPChHI CETU
NUHTEPHET

7 KIIACC

bubnuoteka — Bc€ mo mpenmerty «duszuka». — Pexxum nocrymna:
http://www.proshkolu.ru

2. BuneoomnbITel Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

3. Enunas komnekuus uu@poBbix 00pa3oBaTeIbHBIX pECYpCOB. — Pexum
nocryma: http://school- collection.edu.ru



4. VlaTepecHble MaTepUalbl K YpoKaM (DU3UKH 10 TEMaM; TECTHI IO TeMaM;
HarIsaHbIe TOCOOMs K ypokaM. — Pexkum foctyma: http://class-fizika.narod.ru

5. lludposbie 0Opa3oBaTeabHBIC pecypchl. — Pexkum moctyna:
http://www.openclass.ru

6. DnekTpoHHbIe yueOHUKH 10 pusuke. — Pexum gocryna: http://www.fizika.ru
8 KJIIACC

1. bubamoteka — Bc€ mo npeamery «duznkay. — Pexum goctymna:
http://www.proshkolu.ru

2. BuneoomnbITel Ha ypokax. — Pexxum moctyna: http://fizika-class.narod.ru

3. Enunas komnekuus nudpoBsix 00pa3oBaTeIbHBIX PECYpCOB. — Pexkum
nocryma: http://school- collection.edu.ru

4. VIHTepecHbIe MaTepHUalIbl K YpoKaM (DU3UKH 110 TeMaM; TECTHI IT0 TeMaM;
HarJsIHBIe TocoOus K ypokam. — Pexum noctyna: http://class-fizika.narod.ru

5. lludpossie 0Opa3oBareabHbIE pecypehbl. — Pexum nocryna:
http://www.openclass.ru

6. DnekTpoHHbIe yueOHUKH 10 pusuke. — Pexum gocryna: http://www.fizika.ru
9 KIIACC

1. BuaeoonsiTel Ha ypokax. — Pexxum noctymna: http://fizika-class.narod.ru

2. Enunas komiekius nu@poBbIX 00pa30BaTelbHBIX PECYPCOB. — Pexkum
nocryma: http://school- collection.edu.ru

3. MaTepecHbIe MaTepuaibl K ypokaM (GU3HKH IO TeMaM; TECTHI TI0 TeMaM;
HarJsIHbIe TocoOus K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

4. Iludposbie 0Opa3oBaTeNIbHbIE PECYpPChl. — PexxuM ocTyna:
http://www.openclass.ru

5. DnexTpoHHbIe yueOHUKH 10 ¢usuke. — Pexxum nocryna: http://www.fizika.ru
6. Equnas xommekmus udpoBeIX 00pa30BaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHBIN IEHTP HH(HOPMAITMOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Untepuert ypoxk. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 cenTsOps» marepuansl o gusuke. http://archive.1september.ru/fiz
11. Auumanuu pusndeckux o0bekToB. http://physics.nad.ru/

12. )KuBas ¢pusuka: oOyqaroras nporpamma. http://www.int-edu.ru/soft/fiz.html
13. ®usuka.ru. http://www.fizika.ru/






