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[Tporpamma no ¢pusmke Ha ypoBHE OCHOBHOTO OOIIET0 00pa30BaHus COCTABIEHA HA OCHOBE:
1. ®dexepanbHOr0 rocynapcTBEHHOIO 00pa30BaTENbHOTO CTAaHIapTa OCHOBHOTO 0OOIIEro oOpa3oBaHUS,
yTBEpKIeHHOTO TpuKazoM Munmnpocsemenus Poccun ot 31.05.2021 Ne 287 (¢ u3MeHeHussMu U Ha 18
utons 2022 rona);
2. Ilpukaza MunnpocsemnieHuss Poccum ot 18.05.2023 Neo 370 «O6 yrBepkneHun (denepaibHOM
00pa3zoBaTeNbHON POTrPaMMbI OCHOBHOT'O OOIIIET0 00pa3oBaHUs;
3. denepanpHOll pabodeii MporpaMMbl OCHOBHOTO 001Iero oOpa3zoBanus «®Pu3nka» 0a30BbId ypPOBEHb
(mns 5-9 xknmaccoB oOpa3zoBaresibHBIX Opranu3anuii), Mocksa — 2023;
4. Konuemnuueit npenoaaBaHus ydeOHOro mnpeamera «@Pusnka» B 00pa3oBaTeNIbHBIX OpraHU3aIUsIX
Poccuiickoii @enepanuu, peaan3yonx 0CHOBHbBIE 0011e00pa30BaTeIbHbIE IPOrPAMMBI;
5. OcHOBHOM 00pa30oBaTeIBLHON MPOrpaMMoil OCHOBHOTrO oOmiero oopazoanuss MBOY «I'Bapaetickas
mkoa Ne 1y;
6. Paboueit mporpammoii Boctiutanust MBOY «I'Bapaeiickas mkosa Ne 1y
7. Yuebnoro mnana MBOY «I'Bapaeiickas mxkomna Ne 1»
Cpok ocBoeHus paboueil mporpammsl: 7-9 kiacchl, 3 roaa

Copepxanue mporpamMmbel 1o (U3MKE HaAmpaBlieHO Ha (OpMHpOBaHHE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYyYalolUMXCsl M OpraHu3alMio M3ydyeHus (QU3UKM Ha JEesATEIbHOCTHOM OcHOBe. B
nporpaMMe 1Mo (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTH Y4e€OHOro MpeIMeTa B pealu3alud TpeOOBaHUU
®I'OC OO0 x mIaHMpyeMbIM JHYHOCTHBIM W METANpeIMETHBIM pe3ylbTaTaM OOYYEeHHs, a TaKxKe
MEXIPEIMETHBIE CBS3U €CTECTBEHHO-HAyYHBIX YYE€OHBIX MPEJAMETOB Ha YPOBHE OCHOBHOT'O OOMIETO
o0Opa3oBaHwUs.

[IporpamMma no (hu3mMKe ycTaHaBIMBAET paclpeaesieHue yueOHOro Marepualia Mo rogaM oO0ydeHus
(mo kyaccam), mpejylaraeT IPUMEPHYIO IOCIEI0BAaTEIbHOCTh U3YYEHMsI TEM, OCHOBAaHHYIO Ha JIOTHKE
pa3BUTHUA MIPEIMETHOTO COACPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEH 00yJaromMXCsl.

[IporpamMma no ¢u3uke pa3paboTaHa ¢ LEIbIO OKa3aHHUS METOAMYECKON MOMOIIM YYMTEIIO B
co3JlaHUM paboueil MporpamMMsbl 10 y4eOHOMY MTpeIMETY.

®u3uka SBISETCS CUCTEMOOOPA3YIOUIUM JUIsl €CTECTBEHHO-HAayYHBIX YYEOHBIX MpPEIMETOB,
MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE ITPOLIECCOB U SIBIICHUM, U3y4yaeMbIX XUMHUEH, OMOJIOTHeEH,
acTpoHOMHEH W (Qu3nyeckoi reorpadueld, BHOCUT BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTHUHY MUDA,
IpeocTaBIsAeT Haubosiee scHble 00pa3lbl MPUMEHEHUsI HayyHOr0 METOoJla MO3HAHMs, TO eCTh crocola
MIOJIy4YEHUs JOCTOBEPHBIX 3HAaHUI O MHUPpE.

OnHa 13 rIaBHBIX 337a4y (pu3nyeckoro oOpa3oBaHUs B CTPYKTYpe oOIIero oopa3oBaHHs COCTOUT B
(OpMHPOBAHUU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH U MHTEpEca K HayKe Y 00ydaromuxcsl.

W3yuenne  ¢u3uku Ha  0a30BOM  YpOBHE  MpeArojiaraeT  OBJIAJCHHE  CIETYIOLUMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAyUYHYIO TPaMOTHOCTb:
® Hay4HO OOBSCHSTH SIBJICHUS,
® OIICHHUBATh U TIOHUMATh OCOOEHHOCTH Hay4YHOTO HCCIIE0BAHNUS;
® UHTEPIPETUPOBATH JaHHBIE U HCIIOIb30BaTh HAYUHBIE JI0KA3aTEIbCTBA JIJIS IOJyYEHUS BBIBOJIOB.

enn n3yuenus (uU3NKU HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHus ompeaeseHbl B Konnenuu
npenojaBanus yyeOHoro mnpeamera «®Puszuka» B 00pazoBaTeNbHBIX OpraHu3anusax Poccuiickoit
@enepanny, peaqu3yroUMX OCHOBHbBIE 00I111e00pa3oBaTelIbHbIE NMPOTrPaMMbl, YTBEPKIEHHON pelIeHHeM
Komnnernn MunucrepctBa mpocseriennst Poccuiickoit ®enepanuu (mporokon ot 3 aexadbps 2019 r. Ne
[1K-48BH).

Hean nzyyenus pU3NKu:

e MpHOOpETeHHE UHTEPeCca U CTPEMIICHHSI 00YyJalOLINXCsl K HAYYHOMY U3YyUEHHIO PUPOJIbI, Pa3BUTHE UX
MHTEJJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE MPEACTABIEHUH O HAyYHOM METOJ€ IO3HaHUS U (OPMHUPOBAHUE HCCIIEIOBATEIHCKOTO
OTHOILIEHHUS K OKPYKaIOILIUM SIBJIICHUSIM;



¢ (QopMHpoBaHME HAYYHOI'O MHPOBO33PEHHS KaK pe3yiabTaTa M3y4eHHs OCHOB CTPOCHHUS MaTepuu U
(byHIaMEHTAIBHBIX 3aKOHOB (DH3HUKH;

¢ (QopmupoBaHUE MPEACTaBICHUI O POy (PUUKHU IS PA3BUTHUS APYTHX €CTECTBEHHBIX HAYK, TEXHUKHU U
TEXHOJIOTHI;

® pa3BUTHE MPEACTaBIECHUI O BO3MOXHBIX cdepax Oynymeidl npodeccuoHanbHON eATEIbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOATOTOBKA K JAJIbHEHIIEMY O0yYSHHIO B ’TOM HaIllpaBJICHUH.

JlocTukeHre STHX Lesedl mporpaMmbl 0 (U3MKE Ha YpPOBHE OCHOBHOIO oOmIero oOpa3oBaHUs
o0ecreynBaeTcs pelIeHueM CIeyIONUX 3a4ay:

e MpuOOpeTeHHe 3HAHUKW O JUCKPETHOM CTPOCHHU BEIIECTBA, O MEXAHWYECKHX, TEIUIOBBIX,
NEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

® [pPUOOpPETEHHE YMEHHUH ONMChIBaTh U OOBACHATh (PU3MUECKUE SABJICHHUS C MCIIOJIb30BAaHUEM
MOJyYECHHBIX 3HAHH;

® OCBOGHHE METOJOB pELICHHUSA MPOCTEHIINX pPAaCYETHBIX 3a7ad C MCIOJNb30BaHUEM (PH3HMUECKUX
MOJIEJIEH, TBOPUYECKUX U TPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

® pa3BUTHE YMEHUI HaONI0NaTh NPUPOJHBIC SBJICHUS U BBINOJIHATH OIBITHI, JaOOpaTOpHBIE PAOOTHI U
HKCIEPUMEHTAJIbHbIE UCCIIE0OBAHMS C UCIIOJIb30BAaHUEM U3MEPUTENbHBIX PUOOPOB;

e OcBOeHHE NMPUEMOB PabOThl ¢ MHpopManuel (U3NYECKOTO COAEPIKaHUs, BKIIOYas MH(MOPMALUIO O
COBPEMEHHBIX JTIOCTHIKCHUSX (DU3UKH, aHATIM3 U KPUTHYECKOE OLICHUBaHWE HH(POPMALINH;

® 3HAKOMCTBO cO cdepamu NPOPECCHOHATBHON JCSITEILHOCTH, CBS3aHHBIMH C (U3HKOW, U
COBPEMEHHBIMU TEXHOJIOIHSAMHU, OCHOBAHHBIMHU Ha JOCTHKEHUSIX (PU3MUECKON HAYKH.

CBSI3b C PABOYEI ITPOT'PAMMOM BOCITUTAHMS IIKOJIbI

Peanuzamusi BOCHUTATENBHOTO MOTEHLMANA YPOKOB (U3UKH (YPOUHOU  JESATEIHHOCTH,
ayTUTOPHBIX 3aHATUHI B paMKaxX MaKCUMAJIbHO AOMYCTUMOI y4eOHOI Harpy3Ku) MpeaycMaTpuBaeT:

- MaKCHUMAaJIbHO€ HCIIOJIb30BAHUE BOCIHUTATEIIBHBIX BO3MOXKHOCTEH COJAEpkKAHUS YPOKOB s
dbopMupoBaHuss y  OOy4yaroOUUXCS  POCCHUHCKUX  TPATUIMOHHBIX  JIyXOBHO-HPAaBCTBEHHBIX W
COIIMOKYJIBTYPHBIX IIEHHOCTEH, POCCUMCKOTO HCTOPUYECKOTO CO3HAHHUS Ha OCHOBE HMCTOPHUYECKOTO
MPOCBEUICHHS; TMOAOOP COOTBETCTBYIOLIETO COACPXNAHHS YPOKOB, 3a/laHui, BCIIOMOTATENbHBIX
MaTepuasoB, MPOOIEMHBIX CUTYallui AJis 00CYKICHUII;

- BKJIFOUEHUE B COJIEpKaHUE YPOKOB IIEJIEBBIX OPUEHTHPOB PE3YyJIbTATOB BOCIUTAHUS, UX YUYET B
OTpe/IeJICHUU BOCITUTATENIBHBIX 33/1a4 YPOKOB, 3aHATHIA,

- BBIOOp METOJIOB, METOAMK, TEXHOJIOTMi, OKa3bIBAIOLIUX BOCIUTATENIbHOE BO3JCHCTBHE Ha
JINYHOCTh B COOTBETCTBUM C BOCIIMTATENILHBIM HJICAIOM, IEILIO M 3aJadaMd BOCIHUTAHUS, IIEJICBEIMH
OpUEHTHpPAMHU PpEe3yNbTaTOB BOCHUTAHUS; pealu3alMi0 MPHOPUTETa BOCIUTAHUS B  y4eOHOHU
JIeITEIILHOCTH;

- TpUBIEYCHHE BHHUMAHUS OOYyYAIOUIMXCA K IEHHOCTHOMY acCleKTy H3Yy4aeMbIX Ha YpoKax
MPEAMETOB, SBJICHHN M COOBITUM, WHUIIMHPOBAHUE OOCYXICHUH, BBICKA3BIBAHMN CBOETO MHEHUS,
BBIPA0OTKH CBOETO JIMYHOCTHOTO OTHOIICHUS K U3y4aeMbIM COOBITHUSIM, SIBJICHHUSIM, JIHIIAM;

- IPUMEHEHUE WHTEPAKTUBHBIX (OPM yueOHOU pabOThl — UHTEIICKTYAIbHBIX, CTUMYJIAPYIOIINX
MO3HABATENBHYI0 MOTHBAIUIO, UTPOBBIX METOJIUK, TUCKYCCHA, TAIONIUX BO3MOXXHOCTh MPUOOPECTH OTBIT
BEJICHUSI KOHCTPYKTHBHOTO JIMAjiora; TPYMIOBOW pabOThl, KOTOpass yYUT CTPOUTH OTHOIICHHS U
JeCTBOBATh B KOMaH/E, CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBIIICHUS;

- moOyxaeHne oOydJaronuxcsi CcoOMt0IaTh HOPMBI TOBEJACHUS, TMpaBUja OOIIEHHUS CO
CBEPCTHHUKAMH M TEJarOTMUYEeCKUMH PAOOTHUKAMHU, COOTBETCTBYIONINE YKJIAAy IIKOJbI, YCTAHOBICHHUE U
MOAJIEPKKY TO0OpOKETaTEIBbHOU aTMOC(hEpHI,

- OpraHM3alMi0 HACTAaBHUYECTBA MOTHUBHUPOBAHHBIX M DJPYIUPOBAHHBIX OOYYAIOMIMXCS HaJ
HEYCIEBAIOIMMH OJIHOKJIACCHUKAMHU, B TOM YHCJIE C OCOOBIMH OOpa30BaTEIbHBIMHU TMOTPEOHOCTIMH,
JAIOIIETO 00YYArOIIMMCS COIIMAIEHO 3HAYUMBIH OMBIT COTPYIHUYECTBA U B3AMMHON TTOMOIIIH;



-  WHUIMUPOBAHWUE W  TOMJEPKKY  MCCIENOBATEIbLCKOM  JIEATEILHOCTH  00yJaroniuxcs,
IUTAHUPOBAaHUE W BBINIOJHEHHE WHAMBHAYAIBHBIX H TPYIIOBBIX IPOEKTOB BOCIHTATEIHHOU

HaIlpaBJIECHHOCTH.
PesynpTarel enuHCTBAa yUeOHON M BOCITUTATEILHOM JESTEIBHOCTH OTPaXKEHBI B pasjelie padboueii

nporpaMmbl «JIMYHOCTHBIEC Pe3y/IbTaThl U3yYCHUs yueOHOro npeamera «Du3nkay Ha ypOBHE OCHOBHOIO
0011er0 00pa3oBaHUs».

MECTO YYEBHOI'O IPEJMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cucreme obmero o6pazoBanus «®Pusnka» sBisercss 00sA3aTebHBIM Y4E€OHBIM IPEIMETOM,
KOTOPBI BXOJUT B COCTaB IpeIMeTHON 001acTu «EcTecTBEHHO-HAay4HbIE IPEAMETHIY.

Cpok ocBoeHus paboueit mporpamMmsl: 7-9 kiaccel, 3 roga

KonngecTBo 4acoB B yueOHOM IJIaHE Ha M3y4deHue npeamera (34 yueOHbIe HEIEIH)

Knacc KonnuecTBO 4acoB B HEAECIIIO KonnuecTBO 4acoB B rox
7 xnacc 2 68
8 Kacc 2 68
9 knacc 3 102
Bcero 238




COJAEPKAHUE OBYYEHUA
7 KIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o mnpupoze. SBieHus npuponsl. dusuueckue SABICHUA: MEXaHUYECKHUE,
TEIIOBBIE, FJIEKTPUUECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

Ousnueckue BenMuuHBL. M3Mmepenune gusmueckux BennuyuH. Dusnueckue  mpuOOPEHL.
[TorpemHocTs M3MepeHuid. MexayHapoiHast cucTeMa €IUHMII.

Kak ¢u3uka u apyrue ecTecTBeHHBbIE HAYKH H3y4aloT Mpupoay. EcTecTBeHHO-HAydHBIH METOX
MO3HAHUS: HAOJIO/IEHHWEe, MOCTaHOBKAa HAYYHOTO BOIIPOCA, BBIIBM)KEHUE THUIIOTE3, 3KCIIEPUMEHT IO
MIPOBEPKE THIIOTE3, OOBSICHEHHE HA0I01aeMOoro siBieHus. Onucanue GpU3n4ecKuX sBICHUH C MOMOIIBIO
MOJIEIIEN.

Hemoncmpayuu.

1. MexaHnuueckue, TEIJI0BbIE, EKTPUUECKNE, MATHUTHBIE, CBETOBBIEC SIBJICHUS.

2. ®Ousnueckue NPUOOPHI M TpoIenypa MNPSAMBIX H3MEPEHHH aHAJIOTOBBIM M HHU(POBBIM
puOOpPOM.

Jlabopamopuusie padbomot u onvimol.

Omnpenenenre UEHBI JeNIeHUs MIKAIbl K3MEPUTEIHLHOTO MpHoopa.

N3mepenue paccTossHUN.

N3mepenne o0bEMa JKUAKOCTH U TBEPIOTO Tea.

Onpenenenre pa3smMepoB MaJIbIX TEl.

N3mepenne Temneparypsl Ipy MOMOILHU KUAKOCTHOTO TEPMOMETPA U IaTUYMKA TEMIIEPATYPBI.
[IpoBenenue nccnenoBaHus MO MPOBEPKE TMIIOTE3bI: NAIBHOCTD IOJETA LIAPUKA, ITYIIEHHOIO
TOPU30HTANBLHO, TEM O0JIbIIIe, YeM OO0JIbIlie BHICOTA ITYCKA.

SIS

Pa3nea 2. IleppoHavyaibHbIe CBEICHHUA O CTPOCHHMH BeIECTBA.

CtpoeHue BellecTBa: aTOMbl U MOJIEKYJBI, UX pa3Mepbl. ONbITHI, JOKA3bIBAIOUINE JUCKPETHOE
CTPOEHHE BEILIECTBA.

JBmwxenue vactuil BemecTBa. CBsI3b CKOPOCTH JBMXKCHHS YaCTHUIl C TeMIiepaTypoil. bpoyHoBckoe
nsuxkenue, 1uddys3us. BzaumoaelicTBre 4acTUIl BEIIECTBA: MPUTSHKEHNE U OTTAIKMBaHHE.

ArperatHble COCTOSTHUS BEIIECTBA: CTPOEHHUE Ta30B, KUIAKOCTEH W TBEPIBIX (KPUCTATIMUYECKHX)
Ten. B3auMoCBS3b MEXAy CBOMCTBAMM BEIIECTB B PAa3HbIX arperatHbIX COCTOSHUAX M HX
aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCcOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. Habntonenne OpoyHOBCKOTO JIBUYKEHUSI.

2. Habmonenue nuddysum.

3. HabGmonenue sBiieHMA, OOBSCHSIOMIUXCS MPHUTHKCHHEM WM  OTTAJIKUBAHUEM YaCTHII
BELIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. Ouenka aguamerpa atoma METOZOM PsIIOB (C UCToNb30BaHueM (hoTorpaduii).

2. OnbITH IO HAOJIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI MO OOHAPYKEHHIO TEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKEHUSI.

Pasznen 3. /IBuskeHue U B3aUMO/IeiCTBHE TeJl.

Mexanudeckoe nBmkeHue. PaBHomepHOoe W HepaBHOMepHoe aBmkeHue. Ckopocth. Cpemsss
CKOpOCTb IIPU HEPABHOMEPHOM JBH)KEHUU. Pacu€T myTu U BpEMEHHU IBUKEHUS.

SBnenne mHepuuM. 3aKOH WHEpUUU. B3amMmopeicTBUEe Ten Kak MPUYMHA W3MEHEHUS CKOPOCTH
NBWKEHUS Teln. Macca kak Mepa uHepTHocTH Tena. [lnoTHocTs BemiectBa. CBsI3b IJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €AMHUIIE 00BEMA BEIECTBA.



Cuna Kak XapakTepucThka B3aumozencTBusi Ten. Cuia ynpyroctd U 3akoH ['yka. M3mepenue
CWJIBl C TOMONIBIO JTMHAMOMETpA. SIBJIEHHE TATOTEeHUs U cuia TsokecTd. Cuila TSDKECTH Ha JIPYTUx
mnaHerax. Bec Tema. HeBecomocts. CliokeHue CHJI, HANpPaBJICHHBIX 110 OJHOW  NIPSIMOM.
PaBHogelicTByromas cuwi. Cuna TpeHus. TpeHue CKOJIbKEHUS M TpeHue Nokos. TpeHue B NMpUpojae U
TEXHHKE.

Hemoncmpayuu.
Habmoienne MmexaHn4eckoro JBHKEHUS Tefa.
N3mepenune ckopocTy NPSIMOIMHENHOTO ABMXKEHUS.
Habmroienue siBjeHUs] UHEPIIUH.
Habnronenne u3MeHeHus: CKOPOCTH ITPU B3aUMOJICHCTBUU TEIl.
CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TEIl.
. Ciio>xeHue cuil, HalpaBJIEHHBIX 110 OJITHOM MPSAMOH.

JIaﬁopamopnbte pabomot u onvimol.

1. Ompenenenre CKOpPOCTH PaBHOMEPHOIO JBMKEHMS (IIapuKa B JKUJIKOCTH, MOJEIH
ANEKTPUYECKOTO aBTOMOOUJIS M TaK Jlajee).

2. Omnpexnenenue cpeaHel CKOPOCTH CKOJIBKEHHS OpycKa Wi HIapuKa 110 HAKIIOHHOM IIIOCKOCTH.

3. Omnpenenenue MIOTHOCTU TBEPIOTO TeNa.

4. OnbITEL, JAEMOHCTPHUPYIOLINE 3aBHCUMOCTh pACTsDKEHHUS (neopManuu) TMPYKHHBI  OT
MIPUJIOKEHHOM CHITBI.

5. OnpIThl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI TPEHHUS CKOJBXKEHUS OT Beca Tela u
XapakTepa COMPUKACAIOIINXCS TIOBEPXHOCTEH.

XU AW

Pa3znen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3os.

HaBnenue. CriocoObl yYMEHBIICHHS W YBEIWYCHUsS JaBiieHus. JlaBieHue rasza. 3aBUCUMOCTh
JaBJeHUs Ta3a oT o0wnEma, Temmeparyphl. llepenaua naBneHust TBEPABIMU TeNaMH, XHAKOCTAMU H
razamu. 3akoH [lackams. [THeBMaTuueckue mMamuHbl. 3aBUCUMOCTH JIABJICHUS JKUJIKOCTU OT TJIYOWHBI.
I'unpocratuueckuii mapanokce. CooOmiaromuecs cocyabl. ['uapaBIndeckie MeXaHHu3MBbI.

Atmocdepa 3emnu u atmMocdepHoe naBieHue. [IpuduHbI CylecTBOBaHUS BO3AYIITHOM 00O0JIOUKH
3emnu. Omneir Toppuuermu. W3mepenue atmocdepHoro maBineHus. 3aBHCHUMOCTh aTMochepHOro
JABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! 1151 m3mMepenust aTMoc()epHOTO JaBICHUSI.

JleiicTBre ®KUAKOCTH U Ta3a Ha MOTPYXKEHHOE B HUX Telo. BeITankuBaromias (apxumMeoBa) cuma.
3akoH Apxumena. [InaBanue ten. Bo3gyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTD JABJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaua naBneHUs KUIKOCTHIO U Ta30M.

Coobmmarommuecst CoCybl.

I'mppaBnuueckuit mpecc.

[IposiBnenue aeicTBUs aTMOC(hHEPHOTO JaBICHUSI.

3aBUCHMOCTh BBITAIKUBAIOIIEH CHIIBI OT 00BbEMa MOTPYKEHHON YacTH Tella W IIOTHOCTH
KHUKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOLIEN CUJIBI BECY BHITCCHEHHOMW KUJKOCTH.

8. YcrioBue mimaBaHWs TN TJIABaHWE WM TOTPY)KCHHE TEJI B 3aBUCUMOCTH OT COOTHOIIEHHS
IJIOTHOCTEMN TeNa U KUJIKOCTH.

SN NS e

Jlabopamopnwvie padbomot u onvimol.

1. UccnenoBanue 3aBHCHMOCTH Beca Tella B BOAE OT 00bEMa MOTPYKEHHOW B JKUIKOCTH YaCTH
Tena.

2. OmnpeneneHue BHITAIKUBAIONIECH CUITbI, IEUCTBYIOIIEH HA TEJIO, MOTPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCHMMOCTH BBITAIKHUBAIOIICH CHJIbI, JEHCTBYIONIEH HA TEJIO B KUIKOCTH, OT
MacCHI TelIa.



4. OnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTDH BBITAJIKUBAIOIIEH CHUJIbI, JEUCTBYIOUIEH HA TEIO B
KHUJIKOCTH, OT 00bEMA MOTPYNKEHHOH B KHUAKOCTh YaCTH TeJa U OT TUNIOTHOCTHU KUKOCTH.

5. KoHncTpynpoBanue apeomeTpa WIM KOHCTPYHPOBAHME JIOAKHM M OIpeAeiacHue e
Ipy30I0AbEMHOCTH.

Pa3nes 5. PaGoTa m MOIIHOCTB. JHeEprusi.

Mexanudeckas pabora. MOIIHOCTb.

[TpocTeie MeXaHU3MBI: pbIYar, OJOK, HAKJIOHHAS IUIOCKOCTh. [IpaBHMIO paBHOBECHS pbIYara.
[Ipumenenue mpaBuia paBHOBecHs pbldyara K 0yoky. «3onotoe npaBuio» Mexanuku. KIIJ[ mpoctbix
MexaHu3MoB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckast sHeprusi. Kunernueckas u noreHuuanbHas sHeprus. [IpeBpaiienue oqHOro Buaa
MEXaHUYECKON PHEPTUHU B IPYroi. 3aKOH COXPAHEHHUS SHEPIUH B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwvie pabomot u onvimeul.

1. Onpenenenue padOTHl CUIIBI TPEHUS MPU PABHOMEPHOM JBIKEHHUH TeJa MO TOPU30HTAIBHOMN
MTOBEPXHOCTH.

2. UccnenoBanue ycioBUl paBHOBECHS pblyara.

3. Usmepenue KII/] HakJIOHHOM MJIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHECHUS] MEXaHUUECKOU SHEPTUH.

8 KJIACC

Pa3gen 6. TensioBbIe IBJICHUS.

OcCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KHHETUYECKOW TEOpUM CTPOEHHUs BeulecTBa. Macca u
pa3Mepbl  aTOMOB M MOJIEKYJL. OnbIThl,  NOATBEPKIAKOLUIME  OCHOBHBIE  IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mopnenu TBEPAOTO, XUAKOTO U Ta3000pa3HOTO COCTOSHMI BemiecTBa. Kpucraminmueckue u
amopdubie Tena. OOBSCHEHHE CBOWCTB Ta30B, KUAKOCTEH M TBEPIBIX TEJN HA OCHOBE IMOJIOXKEHUU
MOJIEKYJIIPHO--KUHETUYECKON Teopuu. CMauyMBaHUE U KaWJUISIpHBIE sIBJI€HUS. TernoBoe pacliMpeHue u
cKatue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTbIO TEIIOBOTO JBMKEHUS 4YacTull. BHyTpeHHss
sHeprus. CrocoObl M3MEHEHUs] BHYTPEHHEW HSHEpPrum: Terionepenada U coBepliieHue padboTbl. Bums
TEIIONEPEeIavu: TEMIONPOBOAHOCTb, KOHBEKIIUS, U3ITyUCHHE.

KonuyecTBO TeTIOTHI. Y IeibHas TENIOEMKOCTh BEIeCTBA. TeMI000MEeH U TETIOBOE PaBHOBECHE.
VYpaBHeHue TeruioBoro Oananca. [lnaBneHue u OTBepAEBAaHUE KPHUCTAJUIMYECKUX BEIIECTB. Y IENIbHAS
TerioTa 1aBneHus. [lapooOpasoBanue u kouzaeHcarus. Vcnapenwe. Kumenue. YnpenbHas Teriora
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTIEHHS OT aTMOC(HEPHOTO JaBICHHUS.

BrnaxxHocts Bo3myxa.

DHeprus TOIIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpuntumner pabotsl TeroBbix asuratenei KIIJ[ termmoBoro asuratens. TemioBbie aBUTATENH U
3alllUTa OKPYKAIOMIEH Cpe/Ibl.

3aK0H COXpaHEHUs U IPEBPAILICHUS SHEPTUH B TEIUIOBBIX MPOIECCcaXx.

Hemoncmpayuu.

Habmoienne 6poyHOBCKOTO JIBUYKEHUSI.

Ha6mronenue quddysun.

Habmoienue sSBiIeHU CMaYMBaHUsI U KAMMJUTSIPHBIX SBJICHHM.

HaGmronenre TenioBoro pacuimpeHus Te.

W3meHeHue gaBiieHus ra3a Mpyu U3MEHEHUN 00bEMa U HAarpeBaHUM W OXJIAXKICHHH.
[IpaBuna nuamepeHus TemMnepaTypsbl.

Bunael reruionepenayu.

Nk wb =



8. OxJaxJeHue Mpu COBEPIICHUN PaAOOTHI.

9. HarpeBanue npu coBepiIeHHH paOOThI BHEITHUMH CHUJIAMH.

10. CpaBHeHHE TEIIIOEMKOCTEN Pa3IMUHbBIX BEIIECTB.

11. HaGnroneHne KUIMEHHUS.

12. HaGnrogeHue mocTosHCTBA TEMIIEPATyphl IPU IJIABICHUU.

13. Moaenu TenjaoBbIX ABUTATEICH.

Jlabopamopnuvie pabomot u onvimeol.

1. OnbIThl IO OOHAPYKEHUIO TCUCTBUS CHUIJT MOJICKYJISIPHOTO TIPUTSKEHUSI.

2. OnbIThI O BBIPAUIMBAHUIO KPUCTAJIOB MOBAPEHHOM COJM WJIH caxapa.

3. OnbITHI O HAOIIOIEHUIO TETUIOBOTO PACIIMPEHHSI Ta30B, )KUIKOCTEH U TBEPABIX TEI.

4. OmnpezneneHue 1aBieHUs Bo3Ayxa B Oa/IOHE LIIPUIIA.

5. OnbITHI, EMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro o0bhEMa M HarpeBaHUs
WM OXJIQXKICHUS.

6. [IpoBepka rumoTe3sl  JUHEHHOW  3aBUCUMOCTH  JUIMHBI ~ CTOJIOMKA  JKHJIKOCTH B
TEPMOMETPUUECKOI TpyOKe OT TeMIIepaTypshl.

7. HaOmroneHne M3MEHEHUS] BHYTPEHHEH DHEPIUU Tella B pe3yibTare TeIuIonepeaadyd U padoThI
BHEITHUX CHUIIL.

8. UccnenoBanue siBJIEHUS TEIJI000MEHA TPU CMEIIMBAHUHU XOJIOIHON U TOPSTYEH BOJIBI.

9. OmpeneneHue KOJIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJON MPH TEIIooOMeHE C HarpeTbiM
METaJUTMYECKUM IIUITHHAPOM.

10. Onpenenenue yaenbHON TEIMIIOEMKOCTH BELIECTBA.

11. HccnenoBanue nporecca uCapeHusl.

12. OmnpeneneHre OTHOCUTENIBHON BJIAXKHOCTH BO3AYyXa.

13. Omnpenenenue yaenbHON TEIJIOTHI MIABJICHUS JIbJA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

OnekTpuzanus Te. J[Ba poja aneKTpruiecKux 3apsaaoB. BzaumoaeiicTBue 3apsyKeHHbBIX Tell. 3aKOH
Kynona (3aBUCHUMOCTb CHJIBI B3aUMOJICUCTBUS 3apSOKCHHBIX TEJI OT BEIMYMHBI 3apsI0B U PACCTOSIHUS
MEXy TeJIaMu).

Onektpuueckoe moje. Hanpsok€HHOCTh dnekTpuyeckoro moiia. [lpuHnum cymeprno3uiu
ANEKTPUYECKUX TOoJIel (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpudeckux 3apsioB. DJIeMEHTapHBIA dJeKkTpuyeckuil 3apsia. CTpoeHue aroma.
[IpoBOIHMKYN U AMDIIEKTPUKHU. 3aKOH COXPAHEHUSI SIIEKTPUUYECKOTO 3apsiia.

DIIEKTPUUECKHUI TOK. YCJIOBHS CYIIECTBOBAHMS DJIEKTPUUYECKOTO TOKA. VICTOUHHMKHU MOCTOSTHHOTO
ToKa. J[eWCTBUS ANEKTPUYECKOTO TOKa (TEIIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEeKTPUYECKUN TOK B
KUIKOCTSAX U ra3ax.

Onektpuueckas uenb. Cuiia Toka. DnekTpuueckoe HampspkeHue. COnpOTHBIIEHHUE MPOBOJIHMKA.
VneneHOe compoTHBIeHHE BemecTBa. 3akoH Owma mia  yvactka wnenu. llociemoBarenbHoe U
napajuieJIbHOE COeIMHEHHUE MPOBOIHHUKOB.

Pabota W MOIIHOCTBH 3neKTpuueckoro Toka. 3akoH Jxoyms—Jlenna. DnekTpuyeckue uenu u
MOTPEOUTENH dIEKTPUIECKO dHeprun B ObITy. KOpoTkoe 3aMbIkaHue.

[TocTosiHHEBIE MarHUTHI. B3anMoieiicTBUE TTOCTOSIHHBIX MarHuTOB. MarHuTHOE mose. MarHuTHoe
nosie 3eMJId M €ro 3HayeHue Ui *Ku3HU Ha 3emse. OnbiT Dpcrena. MarHuTHoe mojie 3JIEeKTPUUYECKOTo
ToKa. [I[puMeHeHne 2JIeKTPOMarHUTOB B TeXHHUKE. J[elicTBHE MarHUTHOTO TOJII Ha TMPOBOJHUK C TOKOM.
DNEeKTpOABUTATEIb MOCTOSIHHOTO TOKa. Vcnonb30BaHue 31E€KTpoABUTaTeNIeld B TEXHUUECKUX YCTPOHCTBAX
Y Ha TPAHCTIOPTE.

Onbitel @apanes. SBiaeHue snekTpoMarHuTHOM MHAYKUUuU. [IpaBuno Jlenna. DnekTporeneparop.
CriocoObl TONMy4YeHUsT AICKTPUYECKON IHEPTrUu. DJIEKTPOCTAHIIMM Ha BO300HOBISIEMBIX HMCTOYHUKAX
SHEPTHUH.

Hemoncmpayuu.

1. Dnextpuzanus Teil.



JIBa pojia 2IIEKTPUUECKUX 3apsA0B M B3aUMOJECHCTBUE 3apsKEHHBIX TEll.
Y CTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.
DneKTpocTaTU4eCcKas NHIYKLHUS.
3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsI/I0B.
[IpoBOIHMKYN U AUBIIEKTPUKHU.
MoaenupoBaHHE CUIIOBBIX JJMHHUM 3JIEKTPUUYECKOTO TOJISL.
HcTouHMKH TOCTOSTHHOTO TOKA.
JIenCTBUA 2IEKTPUYECKOTO TOKA.
10. DnexTpuyecKuii TOK B KUIKOCTH.
11. T'a3oBBIit pa3ps.
12. M3mepeHue Cuiibl TOKa aMIIEPMETPOM.
13. M3mepeHune 351eKTpUYECKOro HalPSHKEHUS BOJIBTMETPOM.
14. PeocTaT u Mara3uH CONPOTUBIICHU.
15. B3aumopeicTBuE OCTOSHHBIX MAarHUTOB.
16. MonenupoBaHue HEBO3MOXXHOCTH pa3/iesICHUs ITOJTOCOB MarHUTa.
17. MoaenupoBaHre MarHUTHBIX NOJIEH OCTOSIHHBIX MarHUTOB.
18. OmsiT OpcTena.
19. MarnuTHOE 1ojie ToKa. DJIEKTPOMArHmTr.
20. JleiicTBME MarHUTHOTO MOJI HA IPOBOJIHUK C TOKOM.
21. DnexkTpoaBUrareib MOCTOSHHOIO TOKA.
22. HccnepoBaHue SIBICHUS 31€KTPOMArHUTHOM MHIYKIUU.
23. Omnbrter @apapest.
24. 3aBUCHUMOCTH HaIlpaBJICHUS MHAYKIMOHHOTO TOKA OT YCJIOBUN €r0 BOSHUKHOBEHHS.
25. DIeKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnwsie pabomot u onvimel.
OnbIThI 10 HAOTIOJEHUIO SJIEKTPU3ALUH T MHAYKIMEH U IPH CONPUKOCHOBEHUH.
HccnepnoBanue neCTBUS AIEKTPUUECKOTO MOJIS Ha TPOBOJIHUKHU U TUDJIEKTPUKH.
COopxka u mpoBepka padOThl AIEKTPUIECKON IETH MOCTOSTHHOTO TOKA.
W3mepenue U peryinpoBaHue CUIIbI TOKA.
W3mepenue u perynupoBaHue HalPsKEHUS.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKAa, WAYLIETO YEPE3 PE3UCTOpP, OT CONPOTUBIICHMS
pe3ucTopa M HaNpsKEHUs Ha PE3UCTOPE.
7. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb 3JEKTPUUYECKOTO COMPOTHUBIICHHS] MPOBOJIHUKA OT
€ro JJIMHBI, TUIOIIA U OMEPEYHOr0 CEYEHHs U MaTepHara.
8. IIpoBepka mpaBuiia CIOKEHUS HANPSXKEHUW MPU TOCIEAOBATEIBHOM COEIMHEHUH [BYX
PE3UCTOPOB.
9. IlpoBepka nmpaBuia AJis CUJIbI TOKA MPU NApaJIEIbHOM COEIUHEHUN PE3UCTOPOB.
10. Ompenenenue pabOTHI AIEKTPUIECKOTO TOKA, UIYIIETO YepPe3 PE3UCTOP.
11. Onpenenenne MOUTHOCTH JIEKTPUUECKOIO TOKA, BBIJEIAEMOM Ha PE3UCTOPE.
12. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYILETO YEPE3 JaMIIOUKY, OT HAIPSLKEHUS Ha HEH.
13. Onpenenenue KIIJI HarpeBarens.
14. VccnenoBaHre MarHUTHOTO B3aUMOJICCTBHS TOCTOSTHHBIX MAarHUTOB.
15. V3yueHue MarHuTHOTO MOJIS TOCTOSIHHBIX MarHUTOB MPHU UX OOBEAMHEHUU U Pa3/ICIICHHH.
16. HccnenoBanue 1eWCTBUS JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OnpIThl, JTEMOHCTPUPYIOLINE 3aBUCUMOCTh CHUJIbI B3aMMOJICUCTBHUS KATyHIKU C TOKOM M
Mar"uTa OoT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTYyIIIKE.
18. N3yuyeHue AeCTBUS MarHUTHOTO MOJIS HA IPOBOJIHUK C TOKOM.
19. KonctpynpoBaHue u u3ydeHue padoThl JIEKTPOIBUTATENS.
20. HMzmepenue KIIJI anekTpoaBUraTesIbHON YCTaHOBKH.
21. OnpITBI MO UWCCACOOBAHUIO SABJICHUSA AJIEKTPOMATHUTHOM WHAYKUWH: MCCIEIOBAaHUE
M3MEHEHUH 3HAYEHUS U HAINPaBJIEHUSI MHIYKIIMOHHOTO TOKA.

e e A
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Pa3zgen 8. Mexannueckue siBJICHHUS.

Mexanuueckoe nBWKeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh
MEXaHUYECKOIO JIBH>KEHUS. PaBHOMEpHOE NpsMOMHETHOE ABMKeHue. HepaBHOMEpHOE NPSIMOJIMHEHHOE
nBukeHue. CpeHsisi © MTHOBEHHAs: CKOPOCTh TeJla P HEPABHOMEPHOM JIBH)KEHUU.

Yckopenue. PaBHOyckopeHHOe TmpsMosiMHEHHOe aBwxkeHue. CBobOoaHoe maneHue. ONBITHI
lanunes.

PaBHOMepHOE nBHKEeHUE MO OKpyx)HOcTU. Ilepuoa u yactora oOpamenus. JInneitnas u yriosas
ckopocTH. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

IlepBoiii 3akon Hprotona. Btopoit 3akoH Herorona. Tperuit 3akoH Herotona. Ilpuniun
CYIEPIO3ULIMH CUIL.

Cwia ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: CHiia TPEHHUs CKOJIBKEHMsI, CHJIa TPEHHs IOKOS,
JIPYTUe BUIBI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpeHHE CBOOOAHOro majaeHus. [[BuxeHue
wadet Bokpyr Connua. [lepBas kocmuueckast ckopocTb. HeBecoMOCTh U meperpysku.

PaBHOBecue marepuanbHONW TOUKH. AOCOTIOTHO TBEpAOE Teno. PaBHOBecwe TBEPAOro Tena C
3aKpEIUIEHHON OChIO BpaleHuss. MOMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc Ttena. M3meHenue wumnynabca. MMmynbc cuiibl. 3aKOH COXpPAHEHHUsS HMILYJbCA.
PeaktnBHOE NBHXKEHUE.

Mexanunueckasi pabota U MOIIHOCTh. PaboTa cun TskecTH, yrnpyroctu, TpeHus. CBsi3b SHEPTUU U
pabotsl. [loTeHIManbpHasE SHEPTHS Tela, MOAHATOTO HaJl MOBEPXHOCTHIO 3eMuin. [loTeHmanpHast sHeprust
ckarod mnpyxunbl. Kunetnmueckass sHeprus. Teopema 0 KMHETHMUECKOW SHEPIHMHM. 3aKOH COXPaHEHUs
MEXaHUYECKON DHEPTUU.

Hemoncmpayuu.

1. HabmtoieHne MexaHn4ecKoro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE IIyTel U TPACKTOPUI ABMXKEHUS OAHOIO U TOTO K€ T€Jla OTHOCUTEIBHO Pa3HBIX TEI
oTCY€Ta.

3. M3MepeHune CKOpOCTU U YCKOPEHHUS MIPSIMOJIMHENHOTO JIBUKEHUS.

4. VccnenoBaHue NpuU3HAKOB PaBHOYCKOPEHHOT'O IBH)KEHUS.

5. HaGmrozieHue BMOXKEHUS Teja M0 OKPY>KHOCTH.

6. HabmoieHne MexaHM4eCcKHX SIBJICHUN, MPOUCXOIALINX B cucTeMe oTcuéra «Tenexka» mnpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBU)KEHHH OTHOCUTENIbHO KaOUHETa (PU3UKH.

7. 3aBUCHMOCTh YCKOPEHHMsI TeJla OT MaccChl TeJla U IEHCTBYIOIIEH Ha HETO CUJIBL.

8. HabumoneHue paBeHCTBa CUJT TP B3aUMOJICHCTBUH Tell.

9. M3MmeHeHue Beca Teja Npu YCKOPEHHOM JABM)KEHHUU.

10. Ilepemaua ummynbca Npyu B3aUMOJECHCTBUU TE.

11. TIpeoOpa3oBaHus 3HEPTUN ITPU B3aUMOJEHCTBUU TEN.

12. CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJICHCTBUU.

13. CoxpaHeHue UMIyJbca Mpu abCOIIOTHO YIIPYTroM B3aUMOJIEHCTBUU.

14. HabmiozeHre peakTUBHOTO JABHKEHHSL.

15. CoxpaHeHrne MEXaHMUECKON SHEPTUU MTPU CBOOOTHOM MaJCHUH.

16. CoxpaHeHHe MEXaHUUYECKOM SHEPTUN NIPU JBUKEHUHU TeNA MO AEHCTBUEM NPYKUHBI.

Jlabopamopnwvie padbomot u onvimul.

1. KoncrpyupoBanue TpakTa JAJisl pa3roHa U JadbHEHIIEro paBHOMEPHOTO JIBM)KEHUS [IApUKa WU
TEJEKKH.

2. OnpeneneHue cpefHel CKOPOCTH CKOJIbKEHHs OpycKa WM JABMKEHHs LIapUKa 10 HAKIOHHOM
MIJIOCKOCTH.

3. OnpeneneHue ycKOpeHus Tella IPU PaBHOYCKOPEHHOM JIBHKEHUH 110 HAKJIOHHOM IJIOCKOCTH.

4. UccnenoBanue 3aBUCHUMOCTH NYTH OT BPEMEHHU IPU PABHOYCKOPEHHOM JIBXKEHUH O€3
Ha4aJbHOW CKOPOCTH.



5. IIpoBepka rumoTe3bl: €CIM NPH PAaBHOYCKOPEHHOM JIBM)KCHHH 0€3 HA4aJIbHOW CKOPOCTH MYTH
OTHOCSITCS KaK Psii HEYETHBIX YHCEIl, TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. HccrnenoBanue 3aBUCMMOCTH CHJIbI TPEHUS CKOJIBKEHHSI OT CHIIBI HOPMAJIbHOTO JTABJICHHUSL.

7. Onpenenenne KodpHUIIMEHTA TPEHUS CKOJIbKEHUS.

8. OmnpeneneHue KECTKOCTH MPYKUHBI.

9. Omnpenenenue padOTHI CHIIBI TPEHHS TIPU PABHOMEPHOM JABWKCHHH TeJla 10 TOPU30HTAILHOM
MTOBEPXHOCTH.

10. Onpenenenue pabOTHl CHIBI YOPYTOCTH TIpU MOABEME Tpy3a C HCIOJIB30BAHHEM
HEMOJIBUYKHOTO U MOJABHKHOTO OJIOKOB.

11. M3yyeHue 3aKkoHa COXpPAHEHUS YIHEPTHUU.

Pa3nesn 9. Mexannueckue Kos1e0aHUsI M BOJIHBI.

KonebarenbHoe paBwkeHne. OCHOBHbIE XapaKTEPUCTUKHM KoJeOaHWH: Iepuoj, YacToTa,
amIuinTyna. Marematuyeckuil U NpPYKUHHBIM MaaTHUKU. [IpeBpaieHue sHepruu npu KosaedaTelnbHOM
JBUKCHHM.

3aryxatomue kosieOaHus. BeiHykIeHHble KojeOanusi. Pe3zonanc. MexaHW4YecKue BOJIHBIL.
CpolicTBa MexaHH4yecKux BOJH. [IponosibHBIE M momnepedHble BOJHBI. J[IMHA BOJIHBI U CKOPOCTb €€
pacnpocTpaHeHus. MexaHn4ecKre BOIHBI B TBEPJOM Telle, CEHCMUYECKHUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa M BbicOTa TOHA. OTpaskeHue 3ByKa. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

Habntonenue xoneOaHuil Tes noJ 1eHCTBUEM CHIIBI TSKECTH M CUIIbI YIIPYTOCTH.

Habnronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HabntoneHune BbIHYXA€HHBIX KOJIeOaHUI U pe30HaHca.

PacnipocTpanenne npoJoabHBIX U IONEPEYHBIX BOJIH (HAa MOJIENH).

HabntoneHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YacTOTBI.

. AKyCTHYECKUI PE30HAHC.

Jlabopamopuvie padomol u onvimel.

1. Ompenenenue 4acTOThl U IEpUOA KOJIeOaHUN MaTEMAaTUYECKOT0 MasiTHUKA.

2. OmnpezeneHue 4acTOThI U MEPHOAA KoeOaHUH NMPYKUHHOT'O MasTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH TepHoja KojeOaHUM IMOABEIIEHHOTO K HUTH Ipy3a OT JUIMHBI

R

4. HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia KOJICOAHUH NPYKUHHOTO MasTHUKA OT MacChl Tpy3a.

5. IIpoBepka HE3aBUCHMOCTH MEPHO/Ia KOJIeOaHHii rpy3a, MOJBEIIEHHOTO K HUTH, OT MacChl rpy3a.

6. OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh NEpHoAa KojeOaHWW MPYKMHHOIO MasiTHUKA OT
MacChl Tpy3a U KECTKOCTU PYKUHBI.

7. V3mepeHue ycKopeHust CBOOOHOTO TaICHHUS.

Paszpnen 10. DnekTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

ONEKTPOMarHUTHOE TMOJIe. ODJIEKTPOMAarHUTHbIE BOJHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[Ikana 31eKTpOMarHUTHBIX BOJIH. VcIoib30BaHNe 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.

DneKkTpoMarHuTHas mpupoaa ceera. CKkopocTh cBeTa. BolnHOBBIE cBOMCTBA CBETA.

Hemoncmpayuu.

1. CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.

2. BoJIHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3ydyeHue cBOICTB 37€KTPOMAarHUTHBIX BOJH C MOMOIIbI0 MOOUIBLHOTO Tele(OHa.

Pazgea 11. CBeToBbBIE sIBJICHUS.
JlyueBast monenb cBera. Mcrounuku cBeta. [IpsimonuHeliHOe pacnpocTpaHEeHUE CBeTa. 3aTMEHUS
Comuua u JIynel. Otpaxenue cseta. [1mockoe 3epkaiio. 3aKOH OTpa)XeHHUsI CBETA.



[Ipenomnenue cBera. 3akoH mpeaoMyeHUsl cBeTta. [lonHOe BHYTpEHHEE OTpa)X€HHE CBETa.
Hcnonbs3oBanue MOIHOTO BHYTPEHHETO OTPAKEHHS B ONITHYECKUX CBETOBOJIAX.

Jlunza. Xon mydeit B nuH3e. OnTuueckas cuctema (oroanmnapara, MUKPOCKOITa U Tesieckora. ['ma3
KaK OITHYECKasi cucreMa. bin3opykocTs U 1abHO30PKOCTb.

Pasnoxxenue Oenoro cBera B crekTtp. OmnbiTel HbioToHa. CrojkeHuE CHIEKTpPalIbHBIX IBETOB.
Jucnepcus ceera.

Hemoncmpayuu.

1. IlpsmonuHetHOE pacpoCTpaHEHHUE CBETA.
OTtpaxeHue cBera.
[Tony4yenne n300pakeHHI B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.
OnTruyeckuii CBETOBO/I.
Xox iydeit B coOnparomiei JTnH3e.
Xop Jiydell B pacCenBaroLIEeH JIMH3E.
[Tonydenue n300pakeHuii ¢ TOMOIIBIO JINH3.
[Tpunumn neificTBus goroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Mognens riasa.

11. Pa3noxenue Genoro cBera B CIIEKTP.

12. Tlony4yenue Genoro cBeTa Mpu CIOKEHUU CBETA Pa3HbBIX LBETOB.

Jlabopamopuusie pabomovt u onvimol.

1. UccnenoBanue 3aBUCUMOCTH yTJIa OTPAXKEHHS CBETOBOTO JIyda OT yrja MaJeHusl.

2. U3y4yeHue xapaKTepUCTHK U300paKeHUsI IPEMETA B IUIOCKOM 3€pKalle.

3. HccnenoBaHue 3aBUCUMOCTH YTJla IPETOMIICHHUSI CBETOBOTO JIy4a OT yrja MaJieHus Ha TPaHulle
«BO31YX—CTEKJIO».

4. Tlony4yeHue n300paK€HUI ¢ MOMOIIBIO COOMPAIOIIIEH JIMH3BI.

5. Ompenenenne GOKYCHOTO paCCTOSHUS U ONTHYECKOM CHIIBI COOMPAIOIIEH JTMH3HI.

6. OmbITHI O Pa3I0KEHUIO OETIOr0 CBETa B CIIEKTP.

7. OnBITHI IO BOCTIPUSATHUIO IIBETA MPEAMETOB IIPHU UX HAOIIOAEHUN Yepe3 LIBETOBbIE (DUIIBTPBHI.

e e A

Pa3nes 12. KBaHTOBBIE SIBJICHUS.
OnbiTel Pezepdopna u mimaHerapHas Mojenb atomMa. Mogens aroma bopa. Hcmyckanuwe u
IOTJIOIIEHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.
PagnoaktuBHOCTh. Anb(da-, 6eta- U ramma-uznydenus. CtpoeHue aTomHoro siapa. HykinoHHas
MoJienb aToMHOTrO sjipa. 3oTonsl. PaanoaktuBHble npespaienus. [lepuon nomypacnana aTOMHBIX IED.
SAnepHple peakuuu. 3aKOHBl COXPAaHEHUS 3apsJOBOIO M MAacCOBOIO YHUCEN. OHEPrUs CBA3U
aTOMHBIX sfep. CBsi3b Macchl U SHepruu. Peakuuum cuHTe3a W jeieHus sijep. VICTOUHUMKHM 3Hepruu
ConHua u 3B€31.
Snepnas sHepreTuka. JIeMcTBHA paguOAKTUBHBIX U3TyYEHUHN Ha )KUBbIE OPTaHU3MBI.
Hemoncmpayuu.
CrieKTphl U3ITy4eHUs U MOTJIOIIEHUS.
CrieKTphl pa3iavyYHbIX I'a30B.
CnekTtp Bomopoaa.
Habmtonenue TpexoB B kamepe BuibcoHa.
Pabota cuérurka MOHU3UPYIOMINUX U3TYUSHHH.
. Peructpanus nznydeHus NpupoJHbIX MUHEPAIOB U IPOAYKTOB.
JIaﬁopamopubw pabomot u onvimol.
1. HaGnroeHue CIUTOMIHBIX M TMHEHYAThIX CIIEKTPOB U3TYUEHUSI.
2. UccnenoBanue TpeKOB: M3MEPEHHWE DSHEPIMM YaCTUIBI 1O TOPMO3HOMY myTH (1O
¢dororpadusam).
3. U3mepenue paanoakTUBHOTO (OHA.
IToBTOpHTEIBLHO-0000 AN MOIYIb.

SNV AW



[ToBTOpHUTENEHO-0000IIAIOIIMI MOAY/Ih TPEAHA3HAYEH [IJII CHUCTEMAaTH3allud W O000OIIeHHS
MPEIMETHOTO COJEP)KAaHUSI W OIBITa JIEATEIHHOCTH, MPUOOPETEHHOTO MPU HW3YYCHHH BCETO Kypca
GU3MKK, a TaKKe I TOJrOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMeHy 10 (H3UKEe IS
00yJaromuxcs, BEIOPABIINX 3TOT YUEOHBIH MpeaMeT.

[Tpy M3yd4eHHH JAHHOTO MOJYJIS PCAIM3YIOTCS W CUCTEMATH3UPYIOTCS BHUIBI JCATCILHOCTH, HA
OCHOBE KOTOPBIX OOECHEYMBACTCS JOCTHIKEHHE TMPEAMETHBIX M METalnpeIMETHBIX IUIAHUPYEMBIX
pe3yJIbTaTOB 00y4YeHUs, POPMHUPYETCS €CTECTBEHHOHAYYHAsT TPAMOTHOCTh: OCBOCHHME HAayYHBIX METOJIOB
WCCIICTIOBAHMS SIBIICHUN MPUPOABI U TEXHUKH, OBIIAQJCHHEC YMEHUSMU OOBICHITH (DU3MUECKHUE SBICHHS,
MIPUMEHSIS TOTYYCHHBIC 3HAHUS, PEIIaTh 33JIa4H, B TOM YHCJIC KAYSCTBCHHBIC M SKCIICPUMEHTAIIbHBIC.

[TpuHIMIHATHHO JEATEIBHOCTHBIA XapaKTep JaHHOTO pas3jelia peamu3yeTcsl 3a CYET TOTo, YTO
oOyuJaronyecs BHITOJHSIOT 3a1aHNS, B KOTOPBIX MM Ipe/jiaraeTcs:

HAa OCHOBE IMOJYYCHHBIX 3HAHWH PACIIO3HABATh U HAYYHO OOBSACHATH (PU3NUYCCKUE SIBICHUS B
OKpY’Karolliel IPUPOJIe U TIOBCETHEBHOM KU3HH;

WCIIOJIb30BaTh HAYYHBIC METOJIBI UCCIICIOBAHUS (DU3UUCCKHUX SBJICHHI, B TOM YUCIIC IS IPOBEPKH
THIIOTE3 U TIOJYYCHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh, HAyYHBIC OCHOBBI HamOOJIee BAXKHBIX JOCTHKCHHA COBPEMEHHBIX TEXHOJIOTHH,
HaIpyMep, IPAKTHYECKOIO HMCIIOIb30BAHMS PA3JIMYHBIX HCTOYHUKOB SHEPrUM Ha OCHOBE 3aKOHA
MIPEBPAIICHHS ¥ COXPAHCHHSI BCEX U3BECTHBIX BUIOB YHEPTHUHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMDBI 110 ®U3BUKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

N3yuenne (u3MKH Ha ypOBHE OCHOBHOTO OOILIEr0 0Opa3oBaHWs HAINPABICHO Ha JOCTHKEHHE
JUYHOCTHBIX, METAIIPEIMETHBIX U NMPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesynprare nzydenus: Gpu3MKu Ha ypoBHE OCHOBHOTO OOIIEro o0Opa3oBaHUS y O0YYaromIerocs
OyayT cOopMUPOBAHBI CIEAYIOLIUE TNYHOCTHBIE PE3YIbTaThl B HACTH:

1) naTpuoTHYECKOro BOCHIUTAHMA:

- IPOSIBJIEHUE MHTEpeca K UICTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUIICKOM (PU3NUeCKON HAyKH;

- HIEHHOCTHOE OTHOIICHHUE K IOCTHKEHUSAM POCCUHCKUX YUEHBIX--(DU3UKOB;

2) rpa>KJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYKICHHMH OOLIECTBEHHO 3HAYMMBIX M 3THYECKUX
po06JieM, CBA3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTUKEHUHN PU3UKU;

- 0CO3HAHHE BaYXHOCTH MOPAJIbHO--3TUYECKHUX MPUHIIAIIOB B JICSITEIBHOCTH YYEHOTO;

3) acTeTH4eCKOr0 BOCIIMTAHMSL:

- BOCIPHUATHE JCTETHYECKUX KayecTB (M3NYECKOH HAyKH: €€ TapMOHHUYHOTO IOCTPOSHHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT'0 MO3HAHMS:

- OCO3HAHME IEHHOCTU (PU3NYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHH, BaJKHEUILIEH COCTABIISIONIEH KYJIbTYpPBI;

- pa3BUTHE HAYYHOU JTF0003HATEIHLHOCTH, HHTEPECA K UCCIIeI0BATEIbCKON AeSITENbHOCTH;

5) popmupoBaHus KyJIbTYPbI 310POBbS H IMOLMOHAIBHOI0 0J1ar0NOyYHsI:

- OCO3HaHHE IIEHHOCTH O€30MacHOT0 00pasa >KM3HH B COBPEMEHHOM TEXHOJIOTUYECKOM MUDE,
BaXHOCTH NPaBUJI 0€30MacHOTO TMOBEACHUS Ha TPAHCIIOPTE, HA JOPOTaX, C AIEKTPUUYECKUM H TETIOBBIM
000OpyIOBaHUEM B IOMAIIHUX YCIOBUSX;

- cOpMHPOBAHHOCTh HaBBIKa PEQIICKCHHU, MPU3HAHUE CBOETO IpaBa Ha OMIMOKY U TaKOro JKe
IpaBa y ApYyroro 4ejJoBeKa;

6) TPy10BOr0 BOCIIMTAHUS:

- aKTHUBHOE Y4YaCTHE B pEIIeHUH MPAaKTUYECKUX 3ajad (B paMKax ceMbH, 00pa3oBaTelbHOU
OpTaHU3aIlfH, TOpo/a, Kpas) TEXHOJOTUYECKOH M COIMAIIbHOW HANpaBIEHHOCTH, TPEOYIONIMX B TOM
qucie U GU3NIEeCKUX 3HAHUMH;

- HHTEpEC K MPAKTHUECKOMY N3YYEHHUIO POecCHii, CBI3aHHBIX C (PU3UKOMH;

7) 3K0JIOTMYECKOT0 BOCTTUTAHUSA:

- OpHEHTAIMsI Ha IPUMEHEeHUe GU3NIECKUX 3HAHHUN JUTsl PEIICHHUS 3a/1a4 B 00JIaCTH OKPY>KaIoIIeH
cpezbl, MIIAaHWPOBAHUS MOCTYIKOB U OLIEHKU X BO3MOXKHBIX MOCIECTBUI AJIS1 OKpYXKaroIlei cpeibl;

- 0CO3HAHHE TTI00ANTBHOTO XapaKTepa YKOJOTHUECKUX MPOOIIeM U ITyTel UX PEeUICHHUS;

8) ajanTanuu K U3MEHSIIOIMMCS YCJIOBUAM COLMAJIbLHON U MPUPOIHON cpelbl:

- TOTpeOHOCTh BO B3aWMOJICHCTBUU TIPW BBITOJHEHWH HCCICIOBAHUN M MPOEKTOB (pr3muecKon
HaNpPaBJICHHOCTH, OTKPHITOCTh OMBITY M 3HAHUAM JIPYTUX;

- TIOBBIIIIEHUE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPaKTUIECKYIO I TEIIbHOCTh;

- MOTPeOHOCTh B (JOPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM uucie (pOpMyIupoBaTh UAEH, MOHATHS,
TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SBICHUSAX;

- OCO3HaHME Je(PUINTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (PU3UKY;

- TUTAHUPOBAHKE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PM3NYECCKUX 3HAHUM;

- CTpPEMJICHUE aHAJIM3UPOBATh U BBIABIATH B3aUMOCBS3H MIPUPO/IbI, OOIECTBA U YKOHOMHKH, B TOM
YHCIIe C MCIIOJIb30BaHNEeM (DU3NIECKUX 3HAHUH;

- OLIEHKA CBOMX JICUCTBHH C y4ETOM BIUSHUS HA OKPY)KAIOILIYIO CPEIY, BOZMOXKHBIX INI00ATbHBIX
MTOCJIEICTBH.

METAINIPEIMETHBIE PE3YJIbTATBI



B pe3ynbrare ocBOCHHS MPOTpaMMbl 1O (PU3HKE Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHS Y
oOyuatoierocst OynyT chopmMupoBaHbsl MeTanpeIMeTHbIe Pe3yJbTaThl, BKIIOYAOIINE TTO3HABATEILHBIC
VHHUBEpCaJbHbIE Y4eOHbIC [JEHCTBUSA, KOMMYHHUKATUBHBIC YHHBEpPCAJIbHbIC Yy4YeOHBIC JICHCTBHSA,
peryJasSTHBHBIC YHUBEpPCAIbHBIC yIeOHbIC ICHCTBHSL.

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC y‘leﬁl—lble JeHCTBUA

ba3zoBble Jloruveckue 1ecTBUA:

® BEISBJIITH U XapaKTePU30BATh CYIIIECTBEHHBIC PU3HAKH OOBEKTOB (SBJICHHIA);

® YCTAaHABIUBATh CYIIECTBEHHBIM NpPU3HAK KIAcCU(PUKALMU, OCHOBaHUSA [UIsi 0000IIEHUS U
CpaBHEHUS,

® BEHIABSITH 3aKOHOMEPHOCTH W TIPOTHBOpPEYHSI B paccMaTpuBacMbIX (akTax, HaHHBIX W
HaAOJI0/ICHUSAX,, OTHOCALINXCA K (PU3MUECKUM SIBIICHUSM;

® BBLIIBJISTH IPUYMHHO--CIICACTBEHHbBIE CBS3H MPU U3YYCHUH (PU3NYECKUX SIBICHUN U MPOLIECCOB,
JenaTh BBIBOABI C HCIOJB30BAaHUEM JEAYKTHUBHBIX M WHIYKTUBHBIX YMO3aKJIIOYEHUW, BBIIBUTATH
TUIOTE3bI O B3aUMOCBS3IX (PU3HMUECKUX BEIUYUH;

® CaMOCTOSITENIbHO BBIOMPATh CHOCOO perieHus ydeOHOW Qu3uueckol 3amaun (CpaBHEHUE
HECKOJIbKUX BapUaHTOB pELIEHUS, BBIOOp Haubosiee MOAXOISIIEr0 C Y4YETOM CAaMOCTOSTEIBHO
BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble nccienoBareibckme 1eiCTBUA:

® JCIOJIb30BaTh BOMPOCH! KaK UCCIEI0BATEIbCKUI HHCTPYMEHT O3HAHMUS;

® TPOBOJWTH MO CAMOCTOSITENILHO COCTaBICHHOMY IUJIaHY OIBIT, HECIOXHBIH (HU3HYECKHA
AKCIIEPUMEHT, HEOOJIBILIOE UCCIEI0BAaHUE (PUZUUECKOTO SIBICHNUS;

® OIEHMBATh HA NPUMEHHMMOCTb W JOCTOBEPHOCTH HWH(GOPMAIMIO, IOJYUYECHHYI0O B XOJe
WCCIEA0BAHUS I SKCIIEPUMEHTA;

® CaMOCTOSTENbHO (GOPMYyIUPOBAaTH O0OOIIEHUS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO
Ha0JII0/IeHUs, OIBITA, UCCIIEOBAHNS;

® IIPOrHO3MPOBATh BO3MOXKHOE JalibHElIlee pa3BUTHE (U3MUECKUX TMPOILIECCOB, a TaKKe
BBIIBUTATh MPEINONI0KEHUsI 00 UX PA3BUTHUHU B HOBBIX YCIOBHUSAX M KOHTEKCTaX.

Padora ¢ undpopmanmeii:

® TIPUMEHSTH PA3JINMYHbIE METObI, HHCTPYMEHTHI M 3aMPOCHI MPU MOUCKE U 0TOOpE MHPOpMaIIUU
WIN JAHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOH pu3nueckoil 3ajauu;

® aAHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(POPMAILIMIO PA3TUYHBIX BUIIOB H
dhopm npecTaBIeHus,

® CaMOCTOSITENIbHO BBIOMpPATh ONTUMalbHYIO (OpMYy TpeAcTaBleHUs HHPOpMALMU U
WTIOCTPUPOBATh peIIaeMble 3aJlaydl HECIOXHBIMH CXEMaMH, JuarpaMMmamu, WHOW Tpadukod U HuX
KOMOHMHALUSIMU.

KoMMmyHHnKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eliCTBUA:

e B xoJe OOCyXJeHHUs y4yeOHOro marepuasna, pe3yJbTaToB JaOOpaTOPHBIX pabOT M MPOEKTOB
3aJlaBaTh BOIIPOCHI MO CYIIECTBY 0OCYX/1aeMOW TEMBbI M BBICKA3bIBATh HJIEW, HAIICJICHHBIE Ha PEIICHHE
3a/1a4d ¥ ToJIep KaHue OJaroKenaTeIbHOCTH OOIICHHS;

® COIOCTaBJISITh CBOM CYXKICHHS C CYXIECHUSMHU JPYTUX YYaCTHHKOB JAMajora, oOHapy>KMBaTh
pa3iauyune U CXOACTBO MO3HUIINN;

® BbIpaXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

e TyOIMYHO TPEJCTABIATH PE3YNbTAThl BBIMOJIHEHHOTO (HU3MUYECKOTO OMbITa (IKCIEPUMEHTA,
WCCTIEIOBAHUS, TIPOEKTA);

e [IOHMMAaTh W KCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBUIyaTbHONH pabOTHI TpH
peleHNH KOHKPETHON (PU3NUecKOil MpoOieMbl;



¢ [IPUHUMATH LCIU COBMECTHOU ACATCIIBHOCTH, OPpTraHU30BbIBATH I[ef/'ICTBH}I o eé JOCTUXCHUIO:
pacmipenenarts poyid, OOCYXKIaTh TMPOIECCHl U PEe3yNbTaThl COBMECTHOW pabOThI, 0000MmIaTh MHEHUS
HECKOJIbKUX JIFOJICH;

® BBIOJHATH CBOK 4YacTh palOThHI, JOCTUTAas KA4YeCTBEHHOTO pe3yjbTara II0 CBOEMY
HaIIpaBJICHUIO U KOOPAVHUPYS CBOU ACUCTBUSA C APYTMMH YJICHAMU KOMAH/IbI;

® OIICHMBAaTh KAaueCTBO CBOET0 BKJIAJa B OOWIMH MPOAYKT MO KPUTEPUSM, CAMOCTOATEIBHO
cOpMYITUPOBaHHBIM YYaCTHUKAMH B3aMOICHCTBHSL.

PeryasiTuBHbIe YHHBepPCcAJIbHbIe YUeOHbIE 1eliCTBHS

Camoopranu3anus:

® BBIABJIATH INPOOJEMbI B KHU3HEHHBIX W YYEOHBIX CHTYaIlUAX, TPEOYIOIIMX I PEIICHUS
(bu3nIeCcKUX 3HAHUH;

® OPHEHTUPOBATHCS B PA3TUYHBIX MOJXO0JIAX MPUHATUS PEUICHUHN (MHIUBUIYATBHOE, TPUHSATHE
pellieHus B TpyMIe, IPUHITHE PEIICHUI TPYIIOoii);

® CaMOCTOSITEIIPHO COCTaBJIATh QITOPUTM peIIeHHs (U3UYECKOW 3aJayd WM  IUIaHa
WCCTIEAOBAHUS C YYETOM MMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHpPOBATH
MpeayiaraeMble BapHaHThl PEIICHUI;

e JienaTh BHIOOP M OpaTh OTBETCTBEHHOCTh 3a PEIIICHHE.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

® JaBaTh aJICKBATHYIO OLICHKY CUTYaIlMU U MpeJiarath IjaH e€ U3MEeHEHUs;

e OOBSACHATH TPUYHMHBI JIOCTIKEHUS (HEJOCTHXKEHHS) pEe3yabTaTOB JAESITeNbHOCTH, J/aBaTh
OLIEHKY IIPUOOPETEHHOMY OIIBITY;

® BHOCHTh KOPPEKTHUBHI B JEATCIBHOCTH (B TOM YHCJIE B XOJ BBINOJNHEHUS (PHU3UICCKOTO
UCCIIEIOBAaHMUS WJIM TIPOEKTa) HA OCHOBE HOBBIX OOCTOATENBCTB, W3MEHUBIIMXCA CHUTYaIlHi,
YCTaHOBJICHHBIX OIMMUOOK, BOSHUKIITUX TPYTHOCTEH;

® OIIEHMBATh COOTBETCTBUE PE3yJIbTaTa IEJIM U YCIOBHSIM;

® CTaBHUTH Ce0S Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIopa WX JUCKYCCUM Ha HAy4YHYIO TEMY,
MMOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYroro;

e TpHU3HABaTh CBOE MPABO Ha OIMIMOKY MPHU pelieHud (PU3MUECKUX 3a7a4 UM B YTBEPKIACHHUIX Ha
Hay4HbIE€ TEMbI M TAKOE K€ MPaBO APYroro.

INMPEIMETHBIE PE3YJIBTATHBI

K xoH1y o0yuenus B 7 kjiacce rnpeiMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JOJIKHBI OTpaXaThb
Cc(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

® JCIIOJIB30BaTh MOHATHSA: (U3UUYECKUE M XMMUYECKHUE SBJICHUS, HAOJIOJEHHE, SKCIIEPUMEHT,
MOJIeJIb, TUIIOTE3a, €AUHUIIBI (PM3NUECKUX BETUYMH, aTOM, MOJIEKYJIa, arperarHble COCTOSIHUS BEIleCTBa
(TBE€pmoe, KMUIOKOe, Ta3000pa3HOE), MEXaHWYECKOE [IBIDKCHHE (paBHOMEPHOE, HEPaBHOMEPHOE,
MPSIMOJIMHENHOE), TpaeKTOpHsi, paBHOACHUCTBYIOmas cuia, nedopmanus (ympyras, TMIacTHYecKast),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IBI;

e pasznuuaTh sBIeHUsA (Muddy3us, TEMIOBOe IBWIKEHHWE YaCTHI[ BEIIECTBa, PaBHOMEPHOE
JBUKEHHME, HEPABHOMEPHOE IBM)XCHHME, MHEPLHSA, B3aUMOJCIHCTBHE TeEJ, PAaBHOBECHE TBEPIBIX TEN C
3aKperIEHHON OChIO BpallleHus, Iepeaaya JaBjieHHs TBEPABIMU TeJaMM, >KMIKOCTIMU M Ta3aMu,
aTMOoc(epHOE JaBJCHHME, IUIAaBaHHE TeJ, MPEBPALICHUS MEXaHHYECKOM HSHEepruu) MO OIMUCAHMUI0 HUX
XapaKTepHBIX CBOWCTB U Ha OCHOBE OMNBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3UUYECKOE SIBIICHUE;

® DAcCMO3HaBaTh MPOSIBICHHWE W3YYEHHBIX (U3NYECKUX SIBICHUN B OKPYKAIOIIEM MHUpPE, B TOM
yuciae (u3nYecKre SBJICHUS B MPHUPOJE: MPUMEPHI JABWKEHHUS C Pa3IMYHBIMH CKOPOCTSIMHU B >KUBOW U
HEXXHUBOW MpUpoJe, AeHCTBUE CUIIBI TPEHUS B MIPUPOJE M TEXHUKE, BIMSHHE aTMOC(HEpPHOro aBleHUs Ha



KUBOM OpraHu3M, IUIaBaHUE PbIO, phIUary B TeJIe YeI0BeKa, IPH 3TOM MEePEeBOJAUTD MPAKTUUYECKYIO 3a7auy
B y4eOHYI0, BBIJICNATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

® OINUCHIBaTh M3YYCHHBIE CBOMCTBA TEN M (PU3MUECKUE SBICHHS, HCHONB3Yysd (U3NYECKHE
BEIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMs, IyTh, CKOPOCTb, CPEAHSSI CKOPOCTb, CHJIA
VIOPYrOCTH, CHJIa TSKECTH, BeC Teja, CHJia TPEeHWs, JaBjeHue (TBEPAOro Teia, >KUIKOCTH, rasa),
BBITAJIKUBAIOIIAs CHUJIa, MEXaHUYecKas paboTa, MOIIHOCTb, IJICYO CHJIBI, MOMEHT CHJIBI, KOO(PPHUIHEHT
MIOJIE3HOTO JCHCTBHSI MEXaHU3MOB, KHHETHYECKAas U MOTEHIAIbHAS YHEPTHs ), IPH OMUCAHUH TPABUIILHO
TPAaKTOBaTh (DPU3MYECKHI CMBICI HCIIOJIB3YEMbIX BEJIMYMH, UX O003HAUEHHUS W E€IUHHIBI (PU3NIECKUX
BEJIMYMH, HAXOIUTH (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMYHUHY C IPYTUMHU BETUUMHAMU,
CTPOUTH TPAPUKH N3YUYECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

® XapaKTepH30BaTh CBOWCTBA TeJ, (pu3MyecKue SBICHHS M MPOIECCHl, HCIONb3YS IpaBUIIa
CIIOXKEeHUs cuil (BAOJb OAHOW mpsiMoi), 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena, MPaBHIO
paBHOBecHs ppryara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXPAHEHUSI MEXaHHUUECKOW YHEPTHUH,
IIPH 5TOM JIaBaTh CIOBECHYIO (POPMYITHPOBKY 3aKOHA U 3aMUCHIBATH €r0 MaTeMAaTUYECKOE BHIPAKEHUE;

e O0OBACHATH (PU3MUECKHE SBJICHMSI, MPOIECCHl U CBOWCTBA TEJ, B TOM YHUCIE M B KOHTEKCTE
CUTyallull MPaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BBbIBISATH IPUUYMHHO--CIEICTBEHHBIE CBS3H,
CTPOUTH OOBACHEHHE M3 1—2 JOrMYecKHX IIaroB ¢ OMOpoi Ha 1-2 M3y4eHHBIX CBOWCTBA (PU3UYECKUX
SIBIICHU, (PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH;

e pemath pacu€THbIC 3a7auu B |—2 HEWCTBUS, UCIIONB3YS 3aKOHBI U (DOPMYJIBI, CBS3BIBAIOIINE
(dbu3nuecKre BeJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3a/1a4y 3allMChIBAaTh KPATKOE YCIOBHUE, MOACTABIIATh
¢usnveckue BeMTMYMHBI B (OPMYNIBI W TPOBOIAWTH pPACYETHI, HAXOJUTHh CIPABOYHBIC JIaHHBIEC,
HE0OXOIUMBIE I PEIlIeHUs 3a/1a4, OLICHUBATh PEATMCTUYHOCTD MOTYYSHHON (PU3NYECKON BETUUHHBI;

® pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIMTh MPHU MOMOILIM (DU3HMUYECKUX METOJOB, B
ONHMCAaHUU HCCJIENOBAaHUS BBIICIATh IPOBEPAEMOE IMPENAINOJIOKEHHE (TUIOTE3y), pa3iuyaTb U
MHTEPIPETHUPOBATH MOJIYUECHHBIH pe3ylbTaT, HAXOJUTh OMMOKU B XOJE OIBbITA, JIelaTh BBIBOJBI IO €ro
pe3yJbraTam;

® [IPOBOAMTH OMNBITHl MO HAOMIONEHUIO (U3NYECKUX SBJICHUN WM (PU3NYECKUX CBOMCTB TeI:
bopMynMpoBaTh  IpOBEpsEMble  MPEANOJOKEHUs, COOMpaThb YCTAaHOBKY U3  INPEIJIOKEHHOTO
000py10BaHus, 3aIIUCHIBATH X0 OIBITa U (POPMYJIUPOBATH BHIBOJIBI;

® BBHINOJHATH NpPSIMbIE U3MEPEHHsS] pPACCTOSIHMS, BPEMEHH, Macchl Tena, 00bEMa, CUJIBl U
TEeMIepaTypbl C MCIOJB30BAaHHUEM AaHAJOrOBBIX M IM(PPOBBIX NPUOOPOB, 3aMUCHIBATH ITOKA3aHUS
MPUOOPOB ¢ YUETOM 3a7JaHHOM aOCOTIOTHOMN MOTPEITHOCTH U3MEPEHHI;

® IIPOBOAMTH MCCIEAOBAaHUE 3aBUCHUMOCTH OJHON (PU3MUECKON BEIMYMHBI OT JpYyrod c
HCIOJIb30BaHUEM MPSMBIX U3MEPEHHUH (3aBUCHMOCTH IyTH PABHOMEPHO ABMXKYIIETOCS TeJla OT BPEMEHU
JBWDKEHUS Tejla, CUJIbI TPEHMs CKOJBKEHHs OT Beca Tesla, KadecTBa 0OpaOOTKM MOBEPXHOCTEH Ten U
HE3aBHCUMOCTH CHJIBI TPEHHSI OT IUIOLIaJN CONPUKOCHOBEHMSI TE€J, CHUJIbl YIPYTOCTH OT YIJIMHEHMS
IPY>KHUHBI, BBITAJIKHBAIONIEH CHUJIBI OT 00bEMa MOrpy>KEHHON YacTH Tela U OT IJIOTHOCTH JKUAKOCTH, €&
HE3aBHCUMOCTH OT IJIOTHOCTH TeJla, OT TIyOMHBI, Ha KOTOPYIO MOTPYKEHO TENO0, YCIOBUM IIaBaHUS Te,
yCIOBUH paBHOBecHs pbluara U OJOKOB), y4yaCTBOBaTh B IIJITAHUPOBAHUHM YUeOHOTO MCCIIEOBAHUS,
coOupaTh YCTAaHOBKY U BBINOJHATh W3MEPEHUS, CIEays MPEUVIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHJE NPEAJOKEHHBIX TaOIMIl U
rpaduKoB, JeNaTh BBIBOBI [0 pe3yJIbTaTaM HCCIEIOBAHNUS;

® [POBOAMUTH KOCBEHHbIE M3MEpPEHUsl (PU3NUECKUX BEIWYUH (TUIOTHOCTH BEILIECTBA JKUIAKOCTH U
TBEPAOIO TeJa, CUJIa TPEHUS CKOJIBKEHMS, JaBICHUE BO3/yXa, BHITAIKMBAIOIIAs CUja, AEHCTBYIOIAs HA
MOTPYXEHHOE B KUJKOCTh TE€N0, KOA(OUIMEHT IMOJIE3HOTO JIEHCTBUS MPOCTHIX MEXAHU3MOB), CIEAys
NPEUI0KEHHONW WHCTPYKIMHU: MTPH BBIOJHEHUH U3MEPEHUI COOMpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYUCIISATH 3HAYEHHE HCKOMOW BETTMYHHBI;

e coOxroaaTh NMpaBuiia TEXHUKH 0€30MaCHOCTH IpU paboTe ¢ 1abopaTOPHBIM 000PYAOBAHUEM;



® yKa3bIBaTh NPHUHIMIIEI JEHCTBUS NPUOOPOB M TEXHHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOLIAIOIIUECs] COCyAbl, OapoMeTp, pblyar, IOABIKHBIA M HEMOJIBHKHBIN OJIOK,
HaKJIOHHAsI TUTOCKOCTB;

® XapaKTepH30BaTh IPHHIUIBI JACHCTBUS W3YyYCHHBIX MPUOOPOB M TEXHHUYECKHX YCTPOUCTB C
OMOpO Ha HMX OMUCaHMA (B TOM YHUCIE: MOAMMIHHUKH, YCTPOHCTBO BOJONPOBOAA, THUAPABIMYECKHIMA
pecc, MaHOMETpP, BBICOTOMEp, IOPIIHEBOH HAcOC, apeoMeTp), HCIONb3ys 3HAaHHS O CBOMCTBAX
(bu3nUeCKUX SIBICHUH U HEOOX0IUMbIe (PU3MUECKUE 3aKOHBI U 3AKOHOMEPHOCTH;

® TPUBOJIUTH NPUMEPHI (HAXOAUTHh MH(OPMAIMIO O MpUMEpax) MPaKTHYECKOTO HCIOIb30BAHUS
¢u3MUeCKUX 3HAHWK B IOBCEIHEBHON XHM3HM JUIi oOecriedyeHHs Oe30MacHOCTH NpH OOpaIieHHH C
npubopaMu ¥ TEXHUYECKMMHU YCTPOMCTBAMH, COXPAaHEHHUS 3/0pOBbSi U  COOJIIOJCHHS HOPM
HKOJIOTMYECKOT0 MOBEACHUS B OKPYXKAIOLIEH cperie;

® OCYIIECTBIATH OTOOP MCTOYHHMKOB MH(opManuu B VHTEpHETE B COOTBETCTBUHU C 33aaHHBIM
MOMCKOBBIM 3allpOCOM, HAa OCHOBE MMEIOUIMXCS 3HAHUM M MyTEM CPAaBHEHUS PA3IUYHBIX MCTOYHUKOB
BBIJICIIATH HHPOPMAIIHIO, KOTOPAst SABIISETCS POTUBOPEYUBOM MIIM MOXKET OBITh HEIOCTOBEPHOI;

® HCHOJNB30BaTh IIPU BBHIOJHEHUH YUYEOHBIX 3aJaHUil HAyYHO--TIOMYJSIPHYIO JIUTEPATypy
(U3NIECKOTO COJNEpKAHMS, CIIPABOYHBIE MaTepHalbl, pecypchl cetn MHTepHeT, BiIaneTh MpuéMamu
KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHus HHPOPMAIIMU U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e co3/1aBaTh COOCTBEHHBIC KpAaTKHE IHCbMEHHBIE W YCTHBIE COOOINEHHS Ha OCHOBE 2-3
WCTOYHUKOB HWH(pOpMAMU (PU3MUECKOTO CONEpKaHUs, B TOM YHCIE IYOJUYHO JeiaTh KpaTKue
COOOILEHHS O pe3ybTaTax MPOEKTOB MM YY4EOHBIX MCCIEAOBAHUH, IPH 3TOM T'PAMOTHO HCIOJIB30BaTh
M3YyYCHHBIN MOHATHWHBIN ammapar Kypca (pU3uKH, COPOBOXKIATh BHICTYIUICHHE MTPE3CHTAIHCH;

® TIpU BBINOJIHEHUH YYEOHBIX MTPOEKTOB U UCCIIEAOBAHUN pacHpeAesaTh O0sI3aHHOCTH B TPYIINE B
COOTBETCTBHH C TOCTaBICHHBIMHU 3a/la4aMH, CJEIUTh 3a BBINIOJHEHUEM IIIaHA ACWCTBHUM, aJeKBaTHO
OLICHMBaTh COOCTBEHHBI BKJIQJA B JEATCIBHOCTh TPYNINBI, BBICTpaUBaThb KOMMYHHUKAaTHBHOE
B3aUMOJICHCTBHE, YUUTHIBAas MHEHUE OKPYKAIOIIHX.

K xoH1y o0y4yeHus B 8 kJiacce npeMeTHbIE pe3yiIbTaThl HA 6a30BOM YPOBHE JIOJDKHBI OTpaXKaTh
C(POPMHUPOBAHHOCTD Y O0YJAIOIUXCS YMEHUIL:

® JCIOJIB30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHHUE aTOMOB U MOJIEKYII,
arperaTtHble COCTOSIHUS BEILIECTBA, KPUCTAJUINUECKHE U aMOp(HbIE Tella, HACHIIIEHHbII 1 HEHACHIIIEHHBIH
nap, BJIQXKHOCTb BO31yXa, TEMIIEPATypa, BHYTPEHHsSsS DJHEPrus, TEIUIOBOM JBUTATEllb, 3JIEMEHTAPHBIN
ANEKTPUYECKUH 3aps]l, JIEKTPUUECKOE I0JIe, TPOBOJHUKU U TUAIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKUN
TOK, MarHUTHOE I10JIE;

e pasnuuaTh SABJIECHHUS (TEMJIOBOE pacIIMpEHUe U CKaTue, Teronepeaaya, TeIoBOe paBHOBECHE,
CMauvBaHWE, KaNWUISpHbIE SBJIECHUSA, MCIApeHUe, KOHJCHCAlMs, IUIaBJIEHUE, KpUCTAIIN3alus
(oTBepAeBaHKE), KUIIEHHUE, TerIonepeaaya (TeIONPOBOJHOCTb, KOHBEKIHS, U3ITyYEHUE), AIEKTPU3aIHs
TeJ, B3aUMOJEMCTBHE 3apsAA0B, NEUCTBUS DJIEKTPUUECKOI0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBIE
MarHuToB, JEHCTBHE MAarHWTHOIO TOJS Ha IPOBOAHMK C TOKOM, 3JEKTPOMAarHUTHas HMHIYKLUS) IO
OMMCAaHUI0 MX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOIIHUX TaHHOE (PU3UUECKOE
SIBJICHUE;

® pacro3HaBaTh NPOSBICHUE M3YYCHHBIX (PM3NYECKUX SIBICHUH B OKpYXKAIOIIEM MHUpPE, B TOM
qrciie Gu3nYecKue IBJICHUs B IPUPO/JIE: TOBEPXHOCTHOE HATSKEHNE U KallWJUISIpHBIE SIBJICHUS B IPUPOJIE,
KpHUCTaJUIBI B IpUpoJie, n3nydeHue ConHIla, 3aMep3aHre BOAOEMOB, MOPCKUE OpU3bl, 00pa30BaHUE POCHI,
TyMaHa, WHes, CHera, 3JeKTPUYECKHe SBJIEHUS B aTMocdepe, 3JIEKTPUUECTBO >KUBBIX OpPraHU3MOB,
MarHuTHOE mojie 3eMiH, JApeid MOoIocoB, poib MAarHUTHOTO MOJS JJIS KU3HM Ha 3emile, MOJIIpHOE
CUSTHUE, TIPY 3TOM MEpPEBOJAUTH MPAKTUYECKYIO 3aJauy B Y4eOHYIO, BBIACNATH CYIECTBEHHbIE CBOWMCTBA
(npu3HaKu) pU3NYECKUX SIBICHUM;

® OINUCHIBaTh M3Y4YCHHBIE CBOMCTBAa TN M (PU3MUECKUE SBIEHHS, HCHONb3Yysd (U3NYECKHE
BEIMYMHBI (TeMIepaTypa, BHYTPEHHSS OHHEPIUs, KOJUYECTBO TEIUIOTHI, YJAENbHas TEIIOEMKOCTb
BEIIECTBA, yJEJIbHAs TEIUIOTa IUIABJICHHUSA, YJAEIbHAs TEIJoTa MapooOpa3oBaHMs, YAETIbHas TeIioTa



CrOpaHus TOILTMBA, KO3(PPUIMEHT MOJIE3HOTO IEHCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTEIbHAS BIAXKHOCTh
BO3/lyXa, 3JEKTPUUYECKUM 3aps]l, CHJIa TOKA, 3JIEKTPUUYECKOE HAIPSDKEHUE, CONPOTUBIIEHUE TPOBOIHUKA,
yIETbHOE CONPOTUBJICHHE BEIIeCTBA, padoTa M MOUIHOCTH AJIEKTPUYECKOTO TOKA), MPHU OMUCAHHUU
NPaBUIBHO TPAKTOBaTh (U3WYECKUN CMBICT HCHOJIb3YyEMBIX BEIMYUH, OOO3HAYCHUS W EIUHUIIBI
(bu3MYECKUX BEJIUYUH, HAXOIUTH (POPMYIIBI, CBS3BIBAIOIINE JAaHHYI0 (PU3NYECKYIO BEIMYUHY C JAPYTUMU
BEJIMYMHAMH, CTPOUTH IPaUKH U3YUYECHHBIX 3aBUCUMOCTEH (DU3NUYECKHUX BEMYMH;

® XapaKTepH30BaTh CBOWCTBA TeJ, (PU3MUECKUE SIBICHUS M IPOLECCHI, MCIOIb3YsI OCHOBHBIC
II0JIO)KEHUSI MOJIEKYJISIPHO--KUHETUUYECKON TEOPUHM CTPOECHMSI BEIECTBA, IPUHLIUII CYIIEPIO3ULUH MOJIEH
(Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsiia, 3akoH Oma Juisd ydacTka Lienu, 3akoH J[xoyms—
JleHua, 3aKOH COXpaHEHHsI YHEPTUH, IIPU STOM JIaBaTh CIIOBECHYIO (DOPMYITUPOBKY 3aKOHA M 3aITUCHIBAThH
€ro MaTeMaTUYeCKOEe BbIPAKEHUE;

e 00BsACHATH (hU3MUECKHE IMPOLIECCHl M CBOWCTBA TN, B TOM YHCIIE U B KOHTEKCTE CUTYyallHii
[IPAKTUKO-OPUEHTUPOBAHHOIO ~ XapakTepa: BbBIABIATh INPUUYMHHO-CIEACTBEHHbIE CBSI3U, CTPOMTH
o0BsicHeHHE U3 1—2 MOTMYEeCKUX IIAaroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PM3UYECKUX SIBICHUIA,
(U3NIECKHUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemath pacu€THBIC 3a7auu B 2—3 JEWCTBUS, UCIIONB3YS 3aKOHBI U (DOPMYJIBI, CBS3BIBAIOIINE
¢bu3nyecKkre BEIMYMHBI: HA OCHOBE aHaJHM3a YCIIOBHUS 3aJaud 3alKChIBATh KPATKOE YCIOBHUE, BBISBISTH
HE/IOCTAaTOK MAaHHBIX JUIA pEIIeHUs 3aJadd, BbIOMpaTh 3aKOHBI U (HOPMYJbl, HEOOXOAMMBIE IS €€
pellieHrs, MPOBOJAUTh pacuyéThl W CpPAaBHUBATH IIOJNyYEHHOE 3HAaYeHHE (DU3MUECKOH BEIUYUHBI C
U3BECTHBIMU JIaHHBIMU;

® pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOYXHO PEUIMTh MpPU TOMOLIM (PU3UYECKHX METOJIOB,
UCIIONB3Ysl  ONHCAaHUE  HUCCIEAOBAHUS, BBIACIATH IPOBEPAEMOE  IPEANOJIOKEHUE, OLEHUBATh
[IPaBWJIbHOCTb MOPSIZIKA IPOBEIEHUS UCCIIEJOBAHMS, 1EJIaTh BBIBOJIbI;

® TIPOBOJHTH OMBITH 1O HAONIONEHHUIO (PU3MUECKUX SIBICHUN WM (U3UUECKUX CBOMCTB Tell
(KanwIsipHBIC SIBJIICHUS, 3aBHUCHUMOCTBH JIaBIICHHUS BO3JyXa OT €ro o0bEMa, TeMIepaTrypbl, CKOPOCTH
Ipolecca OCThIBAaHMSI W HAarpeBaHus NpH M3JIY4YEHHH OT I[BeTa H3Iydaromeld (morioaronei)
IIOBEPXHOCTH, CKOPOCTh HMCHAPEHUS BOJBl OT TEMIEPATyphbl XUAKOCTU M IUIOWAAH €€ MOBEPXHOCTH,
ANIEKTpU3aLUs T U B3aUMOJECUCTBUE IEKTPUUYECKUX 3apsi/IoB, B3aUMOEHCTBHE MMOCTOSIHHBIX MAarHUTOB,
BHU3YyaJIM3alysl MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB, AEWCTBHUS MAarHUTHOI'O IIOJISI HAa IIPOBOJHHUK C
TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA AJIEKTPOJBHUIraTeNsl MOCTOSIHHOIO TOKa): (OpMyJIHpOBaTh
IpoBepseMbIe IPENOI0KEHUS, COOUPaTh YCTAHOBKY U3 MPEJIOKEHHOI0 000pY0BaHUS, ONUCHIBATh X0/
omnbITa U (OpMyIHpPOBATh BHIBOBL;

® BBHINOJHATH NPSMbIE U3MEPEHUS TEMIEpPaTypbl, OTHOCUTEIBHON BIAXKHOCTU BO31yXa, CHJIIBI
TOKa, HANpsHKEHHUs C MCIOJIb30BAaHHMEM aHAJIOTOBBIX IMPUOOPOB M AATYMKOB (PU3UYECKUX BEJIMYMH,
CpaBHMBATh PE3YJIbTAThl U3MEPEHUH C YUETOM 33/JaHHON aOCOIFOTHOM MOTPELTHOCTH;

® [POBOAMTH MCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3MYECKONM BENUYMHBI OT JPYrol c
UCTOJb30BAHUEM MPSIMBIX H3MEPEHHUH (3aBUCHUMOCTb COINPOTHBIIEHUS MPOBOJHUKA OT €ro JJIHHBI,
IUIOUIAIM TIONIEPEYHOr0 CEYEHUS U YAEIbHOTO COMPOTHUBIIEHUS BEIIECTBAa MPOBOJHUKA, CHIIBI TOKa,
UIYHIETO 4Yepe3 NMPOBOJHUK, OT HANpPSDHKEHHWS Ha MPOBOJHUKE, HMCCIEAOBAHUE IOCIEIOBATEIBHOTO H
MapajuleIbHOTO COEAMHEHWM TNPOBOJHUKOB): IUIAHUPOBATH HCCIENOBaHHE, COOMpaTh YCTAaHOBKY H
BBIMOJIHATE M3MEPEHUs, CJelys MpeUIOKEHHOMY IUIaHy, (QHUKCHpPOBATh pEe3yJIbTaThl IOJy4YEeHHOH
3aBHCHMOCTH B BHI€ TaOJIUIl U TpaMKOB, I€7aTh BHIBOJBI 110 PE3yJbTaTaM MCCIIEI0BaAHUS;

® TIPOBOAMUTH KOCBEHHBIE U3MEPEHUS (PU3HUECKUX BETUUMH (yAelbHas TeIIOEMKOCTh BEIIECTBA,
COIIPOTHBIIEHUE MPOBOJHHMKA, PabOTa M MOIIHOCTb 3JIEKTPUYECKOrO TOKA): IUIAHUPOBATh U3MEpPEHUs,
coOupaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY, CJe1ys MPeII0KEHHOW UHCTPYKIUHU, U BBIUUCIATH 3HAUCHHE
BEJINYUHBI;

e CoOIOJaTh paBUJIa TEXHUKU 0€30IaCHOCTH IpU paboTe ¢ 1abopaToOpHBIM 00OPYIOBAHUEM;

® XapakTepU30BaTh MPHUHIMIBI JEHCTBUS HW3YYEHHBIX NPUOOPOB U TEXHUYECKHX YCTPOMCTB C
OMOpOi Ha MX OMHUCaHUA (B TOM 4YHCJE: CUCTEMa OTOIUICHHUS JOMOB, THTPOMETp, MapoBas TypOuHa,
amMrIepMeTp, BOJIBTMETP, CUETYMK DJIEKTPUUYECKONM OSHEPruu, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,



HarpeBaTelbHbIE 3JIEKTPONPHOOPHl (IPUMEPHI), SJIEKTPUUYECKHE MPEIOXPAHUTENH, 3SJIEKTPOMArHMUT,
AJIEKTPOABHUraTeNlb IOCTOSIHHOTO TOKa), MCIONb3ys 3HAHUS O CBOMCTBAaX (PU3MUECKUX SBICHUH U
Heo0XoauMble GU3NUECKHE 3aKOHOMEPHOCTH;

® Ppacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA M M3MEPUTENIbHbIE MPUOOPHI 1O CXeMaM U
CXEMaTUYHBbIM PHUCYHKaM (KHMJKOCTHBIM TEpMOMETpP, TEPMOC, ICUXPOMETpP, TUIPOMETp, JBUTATENb
BHYTPEHHEIO CrOpaHHsi, OJJIEKTPOCKOIl, pEOCTaT), COCTaBIATh CXEMbl JJIEKTPUYECKUX ILeNed cC
[IOCJIEIOBATENbHBIM U MapajlIeIbHBIM COECJUHEHHUEM 3JIEMEHTOB, pa3jinyas YCIOBHbIE 00O03HAYEHUS
3JIEMEHTOB JIEKTPUUECKUX LIETICH;

® TPUBOIUTH NPUMEPHI (HAXOAUTh MH(DOPMAIMIO O IpUMEpax) MPaKTHUYECKOTO HCIIOJIb30BAHUS
¢bu3nyeckux 3HAHUM B IOBCEJHEBHOM JKM3HU JUIsl oOecrieuyeHMs O€3011acCHOCTH IpU OOpalleHHuu C
npubopaMu ¥ TEXHUYECKMMHU YCTPOMCTBAMH, COXPAHEHHUS 3/0pOBbSI U  COOJIIOJCHHS HOPM
JKOJIOTMYECKOTO TIOBEICHUS B OKPYKAIOILLEH CPELE;

® OCYUIECTBIATh IMOMCK HH(pOpMaLuu (PU3HMUECKOro cojepkaHusi B VIHTepHeTe, Ha OCHOBE
UMEIOIIMXCS 3HAHUH M IyTEM CPaBHEHUS JONOJHHUTENBHBIX HCTOYHHUKOB BBIACISATH HH(OPMAIHIO,
KOTOpas SABJSETCS NPOTUBOPEUMBOM MIIM MOXKET ObITh HEIOCTOBEPHON;

® JCIOJIb30BaTh IIPU BBINOJHEHUM YYE€OHBIX 3aJaHUl Hay4YHO--TIOMYJIAPHYIO JIMTEpaTypy
(GU3NIECKOTO COJNEpKAHMs, CIIPABOYHBIE MaTepHalibl, pecypchl ceth VHTepHeT, BianeTh NpuéMamu
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus MHPOPMALIUK U3 OJIHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e Co3JaBaTh COOCTBEHHbIE MMCbMEHHbIE U KPaTKHE YCTHbIE COOOLIeHUs, 00001as HHPOpMAaLIHIO
U3 HECKOJIbKMX HWCTOYHHUKOB (DPU3MUYECKOTO COJAEp)KaHMs, B TOM 4YHCIE MyOIWYHO MPEICTABISATh
pe3yJIbTaThl MPOEKTHOW WJIM HCCIIENOBATEIbCKON JEATEIBHOCTH, NPU ITOM TIPAMOTHO MCIOJIb30BaTh
M3YyYEHHBIN MOHATHWHBIN anmapar Kypca (pU3uKH, COPOBOXKIATh BHICTYIUICHHE MTPE3CHTAIHCH;

® TIpU BBHINOJHEHUHU YUEOHBIX MPOEKTOB U MCCIIENOBAHUHN (PU3MYECKHUX MPOIECCOB PaCIpeesiTh
0053aHHOCTH B IpYyIIE B COOTBETCTBUU C MOCTABJIEHHBIMHU 33Ja4aMH, CJIEAUTH 3a BHIIOJIHEHUEM IIJIaHA
NEUCTBUM M KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHMBATh COOCTBEHHBIM BKJIAJ] B AEATEIbHOCTH I'PYIIIBL,
BBICTPaNBaTh KOMMYHHMKATHBHOE B3aUMO/IEHCTBHE, MIPOSIBIISASA TOTOBHOCTh pa3pemiaTb KOH(QIUKTHIL.

K xoHIly 00y4yeHus B 9 kJiacce npeiMeTHbIE pe3yiIbTaThl HA 6a30BOM YPOBHE JIOJDKHBI OTpPaXKaTh
C(POPMHUPOBAHHOCTD Y O0YJAIOIUXCS YMEHUI:

® UCIOJB30BaTh  MOHATHS: CHCTeMa  OTcuéra, MaTepuanbHas  TOYKa,  TPAaEeKTOpHS,
OTHOCUTEJIBHOCTh MEXaHMUYECKOro [JBW)KEHUus, Jedopmauus (ympyras, IUlacTHUEcKas), TpEHHeE,
LEHTPOCTPEMUTEILHOE YCKOPEHUE, HEBECOMOCTb M IEPErpy3KH, LEHTP TSKECTH, aOCOJIIOTHO TBEPIOE
TeJNO, LEHTP TSHKECTU TBEPJOTO Teja, paBHOBECHE, MEXaHWYECKHE KOJIeOaHUs ¥ BOJIHBI, 3BYK, HH(PPa3BYK
U YIbTPa3BYK, JIEKTPOMAarHWTHBIE BOJHBI, IIKala 3JEKTPOMAarHUTHBIX BOJH, CBET, OJIM30PYKOCTb U
JaTbHO30PKOCTh, CIEKTPbI MCIYCKaHHS W TOIJIOLIEHMs, anbda-, OeTa- U raMMa-u3JIyuyeHHs, U30TOIbI,
sJIepHast SHEPreTHKa;

e pa3nuuaTh SIBI€HHUA (paBHOMEpPHOE M HEpPaBHOMEpPHOE NPSIMOJIMHEHHOE JIBUYKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBH)KEHUE, CBOOOIHOE MaJIeHUE T, PaBHOMEPHOE IBHKEHHE IIO0
OKPY>KHOCTH, B3aUMOJICHCTBUE TeJl, PEaKTUBHOE JBM)XEHUE, KoJieOaTeIbHOe IBM)KEHHUE (3aTyXarolue U
BBIHYXJICHHbIE KOJeOaHUs), pPE30HAHC, BOJHOBOE JBUKEHHE, OTpPaKEHHE 3BYKa, IPSAMOJIMHEHHOE
pacnpoCTpaHEHUE, OTPaXEHUE U MPEIIOMIIEHUE CBETA, IIOJIHOE BHYTPEHHEE OTpPaKCHHE CBETa,
pasyiokeHue 0enoro CBeTa B CIEKTP U CII0KEHUE CIIEKTPAIbHBIX 1IBETOB, JUCIIEPCUS CBETA, €CTECTBEHHAs
PaZMOaKTUBHOCTh, BOSHUKHOBEHHE JMHEMUYATOrO CHEKTpa M3JIYy4YEHHs) IO OMMCAHMIO MX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

® pacro3HaBaTh MPOSIBIEHHE HM3YYEHHBIX (PU3UUECKUX SBICHHHA B OKpY)KaloLIeM MUpe (B TOM
yuciae GU3nYecKue SBJICHUS B NMPHUPOJE: MPUIUBBI U OTIUBBL, JBIKeHHE MiaHeT COJMHEYHOH CHCTEMBI,
PEaKTUBHOE [JBUKEHHE JKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB JKHBOTHBIMU, 3EMIIETPSICEHUE,
celicMUYeCKHe BOJIHBI, IIyHaMHM, 9XO, I[B€Ta TeJ, ONTHYECKHUE SBJIEHHUS B IMpPHUPOJE, OHOIIOTHYECKOe
JeiicTBe  BUAUMOTO,  YJIbTPa(UONETOBOTO W  PEHTICHOBCKOIO  M3JIY4YEHHMH, €CTEeCTBEHHBIH
palMOaKTUBHBINA (POH, KOCMUYECKHE JTy4YH, PaIUOAKTUBHOE N3TyUCHHE TPUPOAHBIX MUHEPAJIOB, eCTBHE



pPalMOAKTUBHBIX M3JIyY€HUI Ha OpPraHu3M 4elOBeKa), IIPU 3TOM IEPEeBOIUTH MPAKTHUECKYIO 3ajady B
yueOHYI0, BBLACTIATH CYIIECTBEHHBIE CBOWCTBA (MIPU3HAKH) (PU3NYECKUX SIBICHHI;

® OINUCHIBaTh M3YYCHHBIE CBOMCTBA TEN M (PU3MUECKUE SBICHHS, HCHONB3Yysd (U3NYECKHE
BEJIMYMHBI (CpEeJHSAsS M MIHOBEHHAs CKOPOCTh Teja IIPU HEPAaBHOMEPHOM [JBUKEHUH, YCKOPEHHE,
nepeMelleHle, MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHUsS, CHJIAa YIPYrOCTH, CHJIA TSDKECTH, YCKOpPEHHE
CBOOOJHOTO MAaJCHUS, BEC Tela, UMITYJIbC Tella, UMIIYJIbC CHIIbI, MEXaHW4YecKas paboTa W MOIIHOCTH,
NOTEHIMAJIbHAsI SHEPTHsl Teja, MOJHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, IOTEHIMAIbHAs YHEPIUs CKATOM
NPY>KUHBI, KHHETHYECKAas SHEPTHsI, OJTHAS MEXaHUYeCKasi SHEPTHsl, IEPUOJ] M YaCTOTa KOJIeOaHUH, TMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCThb CBETa, [OKA3aTellb IMPEJOMIIEHUS CpPEelbl), MpH
ONMCAaHUM TMPABUIBHO TPAKTOBATh (DU3UYECKHI CMBICT HCIOJIb3YEMbIX BEIMYUH, OOO3HAUCHUS H
eMHULIBl (PU3MUECKUX BEJIWYHMH, HAXOAUTH (POPMYJIbI, CBS3BIBAIOLINE JAHHYIO (PU3HUECKYIO BEIUUYUHY C
JAPYTUMH BEJTMUYUHAMHU, CTPOUTH TPAPUKH N3YUYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUYHH;

® XapaKTepH30BaTh CBOMCTBAa Tel, (PU3MUECKUE SBICHUS M TPOLECCH, HCIONb3Yys 3aKOH
COXPAaHEHMsI HHEPIruH, 3aKOH BCEMUPHOTO TATOTEHMs, NPUHLIUI CYNEPHO3ULMH CHJI, TNPUHLUI
oTHocuTenbHOCTH ["anmunest, 3axkoHbl HplOTOHA, 3aKOH COXpAaHEHHS HMMITYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMIICHUS CBETA, 3aKOHBI COXPAaHEHMs 3apsiIOBOI0 M MAacCOBOT'O YMCEN MPHU SAEPHBIX PEAKLUAX, PU
9TOM JIaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aMCBIBATH €0 MAaTEMATUYECKOE BHIPAKEHUE;

® O0BSACHATH (PU3NYECKHE TPOIECCHl U CBOWMCTBA TEN, B TOM YHCJIE€ W B KOHTEKCTE CHUTyalui
[IPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa: BBIABIATh I[PUYMHHO--CIECJICTBEHHbBIE CBSI3U, CTPOUTh
00BbsiICHeHUE U3 2—3 JIOTUYECKUX IIaroB ¢ OMOpOil Ha 2—3 M3Y4YEHHBIX CBOWCTBA (PM3NYECKUX SBICHUH,
($U3MYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

e pemiath pacuy€THBIC 334a4M (ONMMUpPAIOIUECs Ha CUCTeMy U3 2—3 ypaBHEHHI), UCIIOJIb3Ysl 3aKOHBI
1 QOopMyIIbl, CBSI3bIBArOIIME (PU3MUECKUE BEIMYMHBI: Ha OCHOBE aHAM3a YCIOBUS 3a/la4d 3alUCHIBAThH
KpaTKO€ YCIIOBHE, BBIABIIATH HEJOCTAIOIIME WIM U30BITOUHBIE JaHHbIC, BBIOMpATh 3aKOHBI U (HOPMYIIbI,
HEOOXOAMMBIC ISl PEIICHHS, IPOBOIUTH PACUYETHI U OIICHUBATH PEATMCTUYHOCTD MOTYYCHHOTO 3HAUYCHUS
¢bu3nUecKoil BETUUNHBL;

® pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEUIMTh MpPU MOMOLIM (PU3UYECKHX METO/OB,
UCIOJIb3YSl  ONMCAaHWE UCCIENOBAHMS, BBIACIATH IPOBEPSEMOE  MPEANOIOKEHHE, OIEHUBATh
NPAaBUIBHOCTH TOPSI/IKA MPOBEACHUS HCCIEIOBaHMS, JIeNlaTh BBIBOJbI, HHTEPIPETUPOBATh PE3yJbTaThl
HAOJIIOJICHUN U OILITOB;

® [IPOBOAMTH OMNBITHI MO HAOMIOAEHUIO (PU3MUYECKUX SBICHUM WM (PU3NYECKUX CBOWCTB TeI
(u3ydyeHue BToporo 3akoHa HploTOHa, 3aKOHA COXpaHEHMs PHEPruH, 3aBUCHUMOCTb NEpHOAa KojeOaHMi
MPYKUHHOTO MasiTHAKA OT MacChl IPpy3a U )KECTKOCTH MPYKUHBI U HE3aBUCHMOCTD OT aMILTUTYIbI MaJIbIX
Kosie0aHUH, MPSMOJIMHENHOE PaclpOCTPaHEHUE CBETa, Pa3JIoKEHUE Oesoro cBeTa B CHEKTp, M3y4YeHHE
CBOMCTB M300paXeHMs B IJIOCKOM 3€pKajie M CBOWMCTB M300pakeHHs MpeaMeTa B cOOMparoliei JIMH3E,
HaOJI0ICHNE CIUIOIIHBIX U JIMHEHUYAThIX CIIEKTPOB U3YUYEHHUs1): CAMOCTOSTENIbHO COOMpaTh YCTAaHOBKY M3
n30bITOYHOrO Habopa 0O0OpyHOBaHUS, OMMCHIBATH XOJl ONbITA M €ro pe3yiabTaThl, (OPMYyJIHPOBAThH
BBIBO/IBI;

® TPOBOJMUTH MPU HEOOXOTUMOCTH CEPHIO MPSIMBIX U3MEPEHUil, Ompenesss cpelHee 3HaYeHHE
u3MepsieMoil Benu4HuHbI (POKYCHOE paccTosiHue coOuparoliel JHH3bI), 0OOCHOBBIBaTH BBHIOOP criocoba
U3MepeHus (M3MEpPUTEIbHOTO pHoOopa);

® TPOBOJMTH HCCIIEJIOBAHHE 3aBUCUMOCTEH (PU3MUECKMX BEIMYMH C HCIIOJIB30BAaHUEM MPSIMBIX
U3MEepeHuH (3aBUCUMOCTh IIYTH OT BPEMEHHM MIPH PAaBHOYCKOPEHHOM JIBI)KEHUH 0€3 HauaJIbHOM CKOPOCTH,
nepuoJia KojaeOaHN MaTeMaTHUECKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yIJIa OTPaKEeHHsI CBETa
OT yIJla MaJeHus U yriia MpeJoMIIeHUs OT yrjla MajaeHus): IUIaHUpOBaTh UCCIEI0BAHNUE, CAMOCTOSATEIHHO
coOHMpaTh YCTaHOBKY, (PUKCUPOBATh PE3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (PM3NYECKUX BEJIMYMH B BUJE
Tabnui u rpaduKoB, AeTaTh BHIBOABI IO Pe3yJbTaTaM UCCIIeI0BaHUS;

® IIPOBOAMTH KOCBEHHBbIE M3MEpeHMs] (DU3MUECKUX BEIUYHH (CpeOHSsi CKOPOCTb U YCKOpEHHE
Tela NP PAaBHOYCKOPEHHOM JBI)KEHUH, YCKOPEHHE CBOOOAHOIO NaJAEHUs, KECTKOCTh NPYKHUHBI,
KOA((UIIMEHT TPEHUsI CKOJBKEHUsI, MEXaHW4YeCcKasi paboTa U MOIIHOCTh, YACTOTa U MEPHUO KOJICOaHHI



MaTeMaTHYECKOTO M TMPYKUHHOTO MasTHUKOB, ONITUYECKash CHUJIa COOMPAOIICH JIMH3bBI, paIHOaKTHBHBIN
¢$oH): MIAaHUPOBATh M3MEPEHUs, COOUPATh HKCHEPUMEHTAIBHYIO YCTAHOBKY M BBINOJHATH U3MEPEHUS,
clieysl TPEUIOKEHHOW WHCTPYKIIMU, BBIYUCISATH 3HAUCHHE BEIUYMHBI U aHAIM3MPOBATH TOJYYCHHBIE
pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU;

e CoOMIOaTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ 1abopaToOpHBIM 000PYIOBAHUEM;

® pasznMyYaTh OCHOBHBIC INPH3HAKK H3YYEHHBIX (U3WYCCKHX MOJENCH: MarTepuanbHas TO4YKa,
a0CcoMOTHO TBEPAOE TEJNO, TOUCUHBI UCTOUHUK CBETA, JIy4, TOHKAS JIMH3A, IJIAHETApHAas MOJAEIbh aToMa,
HYKJIOHHAs1 MOJIeJTb aTOMHOTO SI/1pa;

® XapaKTEepU30BaTh MPHHIMUIBI JIEHCTBHS H3YYCHHBIX MPHOOPOB M TEXHHUYECKUX YCTPOWCTB C
ONOpPOH Ha WX OMHUCAHUA (B TOM YHCIE: CIIUIOMETP, NATUYUKU TOJOKEHHUS, PACCTOSHUS U YCKOPEHUS,
pakera, 3XOJIOT, OYKH, IEPUCKOI, (POTOAINMapaT, ONTUYECKHE CBETOBOJBI, CIIEKTPOCKON, TO3HMETP,
KaMmepa BuiibcoHa), MCTIONb3ys 3HAHUS O CBOMCTBAX (PM3MYECKHX SBJICHHHA M HEOOXOAUMBbIE (pu3muecKue
3aKOHOMEPHOCTH;

® JCIOJIb30BaTh CXEMbl W CXEMAaTHYHBIC PHCYHKH W3YyYCHHBIX TEXHUYECKHX YCTPOMCTB,
M3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTUYECKUX MPOIIECCOB MPHU PEHICHUN y4eOHO--TTPaKTHYECKUX 3a/ad,
OIITUYECKUE CXEMBI JIJISl IOCTPOCHUS H300paXKEHUH B IJIOCKOM 3€pKajie U COOMpArOIeH JINH3E;

® TIPUBOJIUTH NMPUMEPHI (HAXOAUTh MH(DOPMAIMIO O PUMEpax) MPAKTHUYECKOTO HCIIOJIb30BaHUS
(U3MYECKUX 3HAHWK B ITOBCEAHEBHOW >KM3HU I oOecreueHus: Oe30MacHOCTH MPH OOpalicHHH C
npubopaMM W TEXHUYCCKHMMHU YCTPOMCTBAMH, COXPAHCHUS 3J0POBbS M  COOJIIOJICHHS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPY)KAIOIIEH Cpee;

® OCYIIECTBIATH MOUCK MHPOpMaHU (Hhru3ndeckoro cogepkanusi B IHTepHeTe, CaMOCTOSATEIBHO
bopMynHpys TIOMCKOBBIA 3ampoC, HAXOIUTh MYTH ONPEICICHHUS JOCTOBEPHOCTH MOJYYCHHOM
nHpOpMAIUY Ha OCHOBE UMEIOIINXCS 3HAHUHN M JIOTTOTHUTEIBHBIX UCTOYHUKOB,;

® JCIIOJIB30BaTh TIPW BBHINOJHEHUH YYEOHBIX 3aJaHUl HAy4YHO--TIOMYJSIPHYIO JIUTEPATypy
(GU3NYECKOTO COJIEpXKAHMsI, CIIPABOYHBIC MaTepHalbl, pecypchl ceTu HHTEepHeT, BiaieTh NpHEMaMH
KOHCIIEKTHPOBAHUS TEKCTa, MPpeoOpa3oBaHus MHPOPMAINH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e Cco3JaBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIICHHS HAa OCHOBE HH(OpPMALUU W3
HECKOJIbKUX MCTOYHHUKOB (PH3UUECKOTO COJMEPXKAHMSA, ITYOJMYHO MPEICTABIATh PE3YIbTAThl MPOSKTHOMN
WIA HCCIE0BATENIbCKOM NeATeNbHOCTH, MPU 3TOM TPaMOTHO HCIOJIb30BAaTh M3YUEHHBIH MOHATHIHBIHN
ammapatr M3y4aeMoro paszena (U3MKA W CONMPOBOXKIATH BBICTYIUICHHE TpE3eHTAaluel C y4éTom
0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoaundecTBO 4acoB
Hauwenosanne K I DJieKTpOHHBIE (HM(PPOBLIE) 00pa3oBaTeJbLHbIE
Ne i/ | pa3gesioB u TeM | Beer OHTPO paKTi ec cl:,I p p
NporpaMmbI o JIbHBIE YecKHe pecyp

padoTsl | padoTHI

Paznen 1. ®u3nka u e€ posib B NO3HAHUY OKPY’KAIOLIEro MUpa

®dusuka - HayKa bubmoteka L{OK https://m.edsoo.ru/7f416194

I 0 IIpHUpoJIe 2 POUI 7 xmacce https://resh.edu.ru/subject/28/7/
MDII 7 knacc
1.2 Dusnueckue 2 1 https://uchebnik.mos.ru/catalogue?aliases=lesson_templat
BOJIMIHMHDI e,video lesson,video&subject program ids=31937342
bubmoteka L{OK https://m.edsoo.ru/7f416194
EctectBenHonay POUI 7 xmacce https://resh.edu.ru/subject/28/7/
1.3 YHBIA METOJI 2 1 MDBII 7 kimacc
MO3HAHUA https://uchebnik.mos.ru/catalogue?aliases=lesson_templat

e,video_lesson,video&subject program ids=31937342



https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/28/7/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/28/7/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342

HWroro no pazneny ‘ 6 ‘

Paznen 2. [lepBoHayajibHbIE CBEAEHHUS 0 CTPOEHHUM BellleCTBa

C
21 e 1 Bu6norexa LIOK https:/m.edsoo.ru/7f416194
PO 7 xknace https://resh.edu.ru/subject/28/7/
JBrmxenue u MDIII 7 kinace
22 B3aHMO/ICHCTBI 2 1 https://uchebnik.mos.ru/catalogue?aliases=lesson_templat
© 9acTHIl e.video_lesson.video&subject program ids=31937342
BEIICCTBA
bu6mmoreka IIOK https://m.edsoo.ru/7f416194
ArperaTHsie PO 7 knace https://resh.edu.ru/subject/28/7/
2.3 COCTOSTHUS 2 MBI 7 knacc
BEIIECTBA https://uchebnik.mos.ru/catalogue?aliases=lesson_templat
e,video lesson,video&subject program ids=31937342
Uroro no pazneny 5

Paznen 3. /IBuikeHHe M B3auMo/ieiicTBHE TeJl

bubmuoteka LIOK https://m.edsoo.ru/7f416194
POIII 7 knacc https://resh.edu.ru/subject/28/7/

3.1 ﬁi’::;;:‘“‘oe 3 MDIII 7 knace
https://uchebnik.mos.ru/catalogue?aliases=lesson_templat
e,video lesson,video&subject program ids=31937342
bubmuoteka LIOK https://m.edsoo.ru/7f416194

Wnepuns, POUI 7 xmacce https://resh.edu.ru/subject/28/7/
3.2 Macca, 4 1 MDOSI 7 xnacc
IJIOTHOCTh https://uchebnik.mos.ru/catalogue?aliases=lesson_templat
e,video lesson,video&subject program ids=31937342
bubmnoreka LIOK https://m.edsoo.ru/7f416194
POIII 7 xnacc https://resh.edu.ru/subject/28/7/

3.3 Cuna. Bunp! cun 14 1 2 MBI 7 knacce
https://uchebnik.mos.ru/catalogue?aliases=lesson_templat
e,video lesson.video&subject program 1ds=31937342

Hroro no pazgeny 21

Pasnen 4. /laBiieHne TBEPABIX TeJ, JKHAKOCTEH H ra3oB

HaBnenue.
[epenaua Bu6mmoreka [{OK https://m.edsoo.ru/7f416194
JaBJICHUS POIII 7 xnacc https://resh.edu.ru/subject/28/7/
4.1 TBEPABIMU 3 MBI 7 knace
TeJaMH, https://uchebnik.mos.ru/catalogue?aliases=lesson_templat
KHUJKOCTSAMU U e,video_lesson,video&subject program ids=31937342
rasamMu
49 JaBnenue 5 bubnmnoreka [HOK https://m.edsoo.ru/7f416194
) KUIKOCTH POII 7 knace https://resh.edu.ru/subject/28/7/
MDBIII 7 kimace
43 Atmoceproe 6 https://uchebnik.mos.ru/catalogue?aliases=lesson_templat
AABJICHHAC e,video lesson,video&subject program ids=31937342
JeiictBue bubmnoreka [HOK https://m.edsoo.ru/7f416194
KUIKOCTH H POII 7 knacc https://resh.edu.ru/subject/28/7/
4.4 rasza Ha 7 1 3 MDBIII 7 kimace
MOTPYXEHHOE B https://uchebnik.mos.ru/catalogue?aliases=lesson_templat
HHUX TEIIO0 e,video lesson,video&subject program ids=31937342
HWroro no pazneny 21

Paspes 5. PaGoTa m MOIIHOCTB. JDHeprus



https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/28/7/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/28/7/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/28/7/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/28/7/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/28/7/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/28/7/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/28/7/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
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Pabora u

Bbubnnoreka [HOK https://m.edsoo.ru/7f416194

> MOIIHOCTh 3 ! POUI 7 xnacce https://resh.edu.ru/subject/28/7/
MDBUI 7 kimace
52 Ipoctete 5 1 https://uchebnik.mos.ru/catalogue?aliases=lesson_templat
MCXaHHSMBI e,video lesson,video&subject program ids=31937342
bubmuoteka L{OK https://m.edsoo.ru/7f416194
MexaHmaeckas POUI 7 xnacce https://resh.edu.ru/subject/28/7/
5.3 SHEDLS 7 1 MDBUI 7 kimace
p https://uchebnik.mos.ru/catalogue?aliases=lesson_templat
e,video lesson,video&subject program ids=31937342
HWroro no pazneny 15
OBUIEE KOJIMYECTBO
YACOBIIO 68 12

[TPOI'PAMME
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8 KVIACC

KoaunuyecTBO Yacon

Haumenopanmue K JuleKTpOHHBIE (LM(POBLIE) 00pa30BaTeJbLHbIE
Ne ni/m | pa3nesioB u TeM | Bee outpo | Ipaxrn ec CI:>I udp p
NPOrpaMMBI o JbHbBIE yeckue | pecyp
pa6oThl | paGoThI
Paznen 1. TenioBble siBJIeHUsI
bu6nuoreka I{OK https://m.edsoo.ru/7f4181ce
Crpoenue u POII 8 knacc https://resh.edu.ru/subject/28/8/
1.1 CBOICTBa 7 MDBIII 7 xmace
BEIIECTBA https://uchebnik.mos.ru/catalogue?aliases=lesson_templat
e,video lesson,video&subject program ids=31937342
bu6nuoreka I{OK https://m.edsoo.ru/7f4181ce
TelIoBbE POUI 8 xiacce https://resh.edu.ru/subject/28/8/
1.2 HDOLECCE] 21 1 5 MDBIII 7 xmace
port https://uchebnik.mos.ru/catalogue?aliases=lesson_templat
e,video_lesson,video&subject program ids=31937342
Wroro no pazneny 28

Pa3znen 2. DjekTpryecKrne  MATHUTHBIE SIBJIEHHUSI

DneKTpudecKue bubmmoreka LIOK https://m.edsoo.ru/7f4181ce
3apspl. POUI 8 xmacce https://resh.edu.ru/subject/28/8/
21 3apspKeHHBIS 7 1 MDBHI 7 knace
’ Tena U uxX https://uchebnik.mos.ru/catalogue?aliases=lesson_templat
B3aNMOJCHCTBH e.video_lesson.video&subject program ids=31937342
e
bu6nuoreka I{OK https://m.edsoo.ru/7f4181ce
ITocTostHHBIN PDII 8 knacc https://resh.edu.ru/subject/28/8/
2.2 INEKTPUIECKUN 20 1 7 MDOIII 7 knace
TOK https://uchebnik.mos.ru/catalogue?aliases=lesson_templat
e,video lesson,video&subject program ids=31937342
23 MaruuTHbie 6 1 15 bubmnoreka LIOK https://m.edsoo.ru/7f4181ce
) SIBJICHUSA ’ PD1I 8 knacc https://resh.edu.ru/subject/28/8/
MBI 7 knacce
24 DNeKTPOMarHuT 7 https://uchebnik.mos.ru/catalogue?aliases=lesson_templat
’ Hasl MHYKITUSI e.video_lesson,video&subject program ids=31937342
bubmuoreka LIOK https://m.edsoo.ru/7f4181ce
Hroro no pazneny 40
OBIIEE KOJIMYECTBO
YACOB I10 68 3 14.5
I[TPOI'PAMME
9 KJIACC
KoJuuuecTBO yacos
Haumenosanne JuleKTpOHHBIE (HM(POBBIE) 00pa30BaTeJIbHbIE
Ne n/m | pa3nesioB u TeM | Bee Koutpo | Ilpaktn ec cl:ﬂ udp p
NPOrpamMmBI o JIbHBbIE Yyeckue pecyp
padoThl | padoThI
Pazgen 1. Mexanuueckue siBJIeHUS
MexaHu4eckoe bubmnoreka LIOK https://m.edsoo.ru/7f41a4a6
11 JBIDKEHHE U 10 1 PDII 9 knacc https://resh.edu.ru/subject/28/9/
’ CIOCOOEI €70 MDSII 9 knacc
OITMCaHUS https://uchebnik.mos.ru/catalogue?aliases=lesson templat
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https://resh.edu.ru/subject/28/9/
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e,video lesson,video&subject program ids=31937342

bubmuorexa LIOK https://m.edsoo.ru/7f41a4a6
PDII 9 knacc https://resh.edu.ru/subject/28/9/

1.2 fi‘;ﬁmﬂe““m 20 1 MDII 9 knace
https://uchebnik.mos.ru/catalogue?aliases=lesson_templat
e,video lesson,video&subject program ids=31937342
bu6nmoreka IHOK https://m.edsoo.ru/7f41a4a6

3AKOHLL POIII 9 knacc https://resh.edu.ru/subject/28/9/
1.3 COXPAHCHIS 10 M3BHI 9 knace
p https://uchebnik.mos.ru/catalogue?aliases=lesson_templat
e,video lesson,video&subject program ids=31937342
Hroro mo paznemy 40
Paznen 2. MexaHu4ueckHe KoJieGaHUsI U BOJIHBI

bu6nuoreka IIOK https://m.edsoo.ru/7f41a4a6
POIII 9 knacc https://resh.edu.ru/subject/28/9/

21 Mexanudeckue 7 MDOBIII 9 knace
’ KoJieOaHus https://uchebnik.mos.ru/catalogue?aliases=lesson_templat
e.video_lesson.video&subject program ids=31937342
bubmoteka L{OK https://m.edsoo.ru/7f41a4a6
MexaHecKie POIII 9 knacc https://resh.edu.ru/subject/28/9/
2.2 N 8 1 MO 9 knace
Y https://uchebnik.mos.ru/catalogue?aliases=lesson_templat
e,video lesson,video&subject program ids=31937342
Wroro no pazneny 15

Pa3znen 3. DjeKTpoOMaraHuTHoe 1

0J1€¢ U 3JICKTPOMArHUTHbIC BOJIHbBI

bubmoteka L{OK https://m.edsoo.ru/7f41a4a6

DJIEKTPOMAarHuT POIII 9 knacc https://resh.edu.ru/subject/28/9/
31 HOE€ TI0JIE U 6 MDOII 9 knacc
’ ANEKTPOMArHUT https://uchebnik.mos.ru/catalogue?aliases=lesson_templat
HEBIE€ BOJIHBI e.video_lesson.video&subject program ids=31937342
Uroro no pazneny 6

Pa3nen 4. CBeToBbI€E IBJICHUS

bubmoteka L{OK https://m.edsoo.ru/7f41a4a6
POIII 9 knacc https://resh.edu.ru/subject/28/9/

4.1 32531{(];10 aHEH 6 MOII 9 wnace
’ 5151 CBP;Tan https://uchebnik.mos.ru/catalogue?aliases=lesson_templat
e.video_lesson.video&subject program ids=31937342
JIuH3b1 1
49 S — 6 buomoteka L{OK https://m.edsoo.ru/7f41a4a6
’ . POUI 9 xinacce https://resh.edu.ru/subject/28/9/
puOOpHI
P MDBHI 9 kmace
4 6a3no>1<eHne https://uchebnik.mos.ru/catalogue?aliases=lesson_templat
3 CJIoTO cBeTa B 3 e.video_lesson,video&subject program_ids=31937342
CIIEKTP
HWroro no pazneny 15

Pa3nen 5. KBanTtoBbIe IBJIEHUA

Ucnyckanue n
5.1 MIOTJIOLICHNE
CBETa aTOMOM

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

POII 9 knace https://resh.edu.ru/subject/28/9/

MDBIII 9 knace
https://uchebnik.mos.ru/catalogue?aliases=lesson_templat
e,video lesson,video&subject program ids=31937342
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Crpoenue

Bbubnmoreka [1OK https://m.edsoo.ru/7f41a4a6

32 aTOMHOTO siIpa 6 ! POIII 9 knacc https://resh.edu.ru/subject/28/9/
q MDBIII 9 kmace
53 ACPHBIC 7 1 https://uchebnik.mos.ru/catalogue?aliases=lesson_templat
PeaKmmm e,video lesson,video&subject program ids=31937342
Uroro no pazneny 17

Paznen 6. [IoBTOPUTEILH0-0000

AU MOYJIb

IToBTOpEHUE U

bu6nmoreka I{OK https://m.edsoo.ru/7f41a4a6

00001eHne POIII 9 knacc https://resh.edu.ru/subject/28/9/
6.1 CoJIepKaHUs 9 2 MDOIII 9 knace
Kypca (hr3uKu https://uchebnik.mos.ru/catalogue?aliases=lesson_templat
3a 7-9 kiacc e.video_lesson.,video&subject program ids=31937342
Hroro mo paznemy 9
OBIIEE KOJIMYECTBO
YACOB I10 102 27

[TPOTPAMME
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