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IHOACHUTEJIBHAA 3AIINCKA

[Tporpamma 1o (hu3rKe Ha ypOBHE OCHOBHOTO 00I1Iero 00pa30BaHUs COCTaBJICHA Ha
OCHOBE TOJIOKEHHI U TPeOOBaHMI K pe3ysibTaTaM OCBOSHHs Ha 6a30BOM yPOBHE OCHOBHOM
o0Opa3zoBaTenbHOi porpaMmel, npeactapieHHbIXx B DI'OC 00O, a takxke ¢ y4€ToM
benepanbHON pabouelt mporpaMMbl BocuTanus 1 KOHIENINY penoiaBaHus y4eOHOTO
npeamera «Pu3nkay.

Conmepxanue  mporpaMmbl 1Mo (QHU3UKE ~ HampaBleHO  Ha  (opMmupoBaHUe
€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH OOYYalOUIMXCS W OpraHu3alui0 H3ydeHHs (QHU3UKU Ha
JeSITeIbHOCTHON OocHOBe. B mporpamMme mo ¢u3uke y4UTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npenmera B peanuzauuu  TpeboBanuit ®I'OC OOO K mnaHUpPyeMbIM JIMYHOCTHBIM U
METanpeMETHBIM  pe3yibTaTaM  OOyudeHHs, a  TaKKe  MEXKIpPEAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOT'O 00I1Iero 00pa3oBaHusl.

[Tporpamma 1o (hM3HMKE yCTaHABIMBACT paclpeieicHHe y4eOHOTro Marepuania Mo rojam
oOydenusi (1Mo Kiaccam), NpeajiaracT MPUMEPHYIO IOCIEAOBATEIbHOCTh HM3YYCHHUS TEM,
OCHOBAaHHYIK) Ha JIOTMUKEC PAa3BUTHA NPEIMETHOTO COJEpXaHHUS W Y4€éTe BO3PACTHBIX
0co0eHHOCTEH 00yUJaIOIIIXCSI.

[Iporpamma o ¢usnke pazpadoTaHa ¢ HEIbI0 OKa3aHUS METOIUYECKON TTOMOIIN YIUTEITO
B CO3/IaHUU paboueil MpOrpaMMBbI 10 Y4eOHOMY MPEIMETY.

OwusmKa SBISETCS CUCTEMOOOPA3YIOIIMM Il €CTECTBEHHOHAYYHBIX y4EOHBIX MPEAMETOB,
IIOCKOJIbKY (hpH3MUEecKre 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB M SIBIECHUH, U3ydaeMbIX XUMHEH,
Ouonorueit, actpoHomMueld u (HU3NYECKON reorpadueil, BHOCUT BKJIJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, TNPEAOCTaBIseT Haubosee SICHble 00paslbl MPUMEHEHHMs HAay4yHOro METo/a
MIO3HAHUS, TO €CTh CII0C00a MOTYYESHHUsT JOCTOBEPHBIX 3HAHUI O MUPE.

Opna W3 INIaBHBIX 3a/a4 (U3MYECKOro oOpa3oBaHUS B CTPYKType 00Iero oOpa3zoBaHUs
COCTOMT B ()OPMHPOBAHMM €CTECTBCHHOHAYYHOH TIPAaMOTHOCTH W HHTEpeca K HayKe Yy
oOy4Jarouuxcs.

WN3yuyenne ¢usukun Ha 0a30BOM YpOBHE MpEANOaraeT OBJIAJEHUE CIEAYIOINUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOLIMMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTb:

HAay4YHO O00BSACHATH SIBJICHUA,
OLICHUBATh U IIOHUMAaTb 0COOEHHOCTH Hay4YHOTI'O UCCIICAOBAHM,
HHTCPIIPETUPOBATHL JAaHHBIC U MCII0JIb30BATh HAYYHBIC JOKA3aTCIILCTBA JJIA IMOJIYYCHUA BIBOJOB.

Hemn w3ydenus: (U3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa30BaHUS OINpPENEICHBI B
Konnenmnuu npenonaBanus yueOHoro npenmera «dusnka» B 00pa30BaTEIbHBIX OPraHU3aLUIX
Poccuiickoit ®enepannu, peaqu3ylOIUX OCHOBHBIE 00IIe00pa3oBaTebHBIE IPOTPAMMBL,
yTBepkIEHHOW pemennemM Komnerun MunuctepcTBa npocseiienus Poccuiickoin ®denepannu
(mpotokoun ot 3 nexadps 2019 r. Ne [1K4BH).

Henn uzyvyenus puznkm:

npuoOpeTeHrue MHTEepeca M CTPEeMJICHHs] O0y4arouuxcs K HayYHOMY HW3YYEHHUIO MPUPOIBL,
pPa3BUTHE UX UHTEIUICKTYIbHBIX M TBOPUYECKHUX CITIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIE MMO3HaHUs U (POPMHUPOBAHUE HUCCIEI0BATENIHCKOTO
OTHOIIEHUS K OKPY>KAIOUTUM SIBIICHUSIM;



(bopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yjbTaTa U3y4yeHHs] OCHOB CTPOEHUS MaTepuu
U pyHJaMEHTAJIbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUE MPEICTaBICHUM O posid (PU3MKKM Ui Pa3BUTUS JPYTUX E€CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHA;

pa3BUTHE INPEJICTaBICHUI O BO3MOXHBIX cepax Oyaymiel npodeccuoHalIbHON J1esSTeNbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JTAIbHEHIIIEMY 00y4EHHUIO B 9TOM HalpaBJICHUH.

Joctuxenne 3TUX Leneld mnporpamMmsl 10 (U3MKE Ha YpPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus 00eCreunBaeTCsl PeICHUEM CIICAYIOLINX 3a1a4:

NpHOOpPETEHUE 3HAHWKA O JHUCKPETHOM CTPOSHUHU BEHIECTBA, O MEXAHWYECKHX, TEIUIOBBIX,
AJEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSX;

NpPHOOpPETEHUE YMEHHUI ONUCHIBATE U OOBICHATH (DU3MYECKHE SIBIICHUS C HCIIOJIb30BAHUEM
MIOJTYYCHHBIX 3HAHMIA;

OCBOCHHE METOJIOB PEIICHHSI MPOCTCUITNX PACUETHBIX 337a4 C HCIIOJIb30BAaHHEM (DH3MYECKHX
MoJIeNiel, TBOPYECKHUX M MTPAKTUKOOPUCHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMCHHMW HAOJIIOAAaTh MPHPOIHBIC SBJICHUS W BBIMOJHATH OIBITHI, Ja0OpaTOPHBIC
paboThI U AKCTIEPUMEHTAIBHBIC UCCIIEIOBAHMSI C UCIIOJIb30BAHUEM N3MEPHUTEIIBHBIX TIPUOOPOB;
OocBOeHHE TPUEMOB paboThI ¢ HHpOpManHel GU3NIECKOro coaepKaHus, BKIOYas HHPOPMAITUIO
0 COBPEMCHHBIX JIOCTHKCHUAX (PU3UKH, aHAIIU3 U KPUTHUECKOE OIICHUBAaHUE WH(POPMAIIHUH;
3HAKOMCTBO cO cdepamMu Tpo(ecCHOHATLHON JesATEIBHOCTH, CBS3aHHBIMU C (DH3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMHU Ha JOCTHIKEHUSIX (DU3NYCCKOI HAyKH.

Ha wusyuenne Qusuku (6a30BbIli ypOBEHb) Ha YPOBHE OCHOBHOTO 00IIEro odpazoBaHUs
otBoaUTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezeno), B 8 kiacce — 68 yacosB (2 yaca B
HEJIeIo), B 9 KJ1acce - 102 yaca (3 yaca B HEJIeI0).

[Ipemmaraemsrii B mporpaMme 1o (pusmke nepeueHsb JIabopaTOPHBIX padOT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIN XapaKkTep, YYUTENb JeNaeT BbIOOp IMpoBelneHUs J1a0opaTOPHBIX pabdoT u
OTIBITOB C YU4ETOM UHINBUAYAIBHBIX OCOOCHHOCTEH 00yJaroInXCs, CIIICKA SKCIIEPUMEHTATBHBIX
3a/laHul, MpeAsiaraéMbIX B paMKax OCHOBHOT'O T'OCYIapCTBEHHOTO SK3aMeHa Mo (PU3UKE.

COJEPKAHUE OBYYEHUSA

7 KJIACC

Paznen 1. ®usuka u e€ poJib B NO3HAHUYU OKPY:KAIONIEr0 MUpPA.

®usuka — Hayka o npupofge. SAsnenus npupoasl. U3znyeckue sSBICHUS: MEXAHUUYECKUE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenWYHHBL. M3mepenne Qusmueckux BenuunH. Dusmyeckue MNPUOOPHI.
[TorpemnocTs n3mepenuii. MexayHapoHas cHCTeMa €IMHHIL.



Kak ¢usuka m gpyrue ecTecTBEHHbIE HAayKH HM3y4aroT Hpupoiay. EcrecTBeHHOHay4dHBIH
METOJ TO3HAaHWsA: HaONIOJeHUE, MOCTAaHOBKA HAYYHOTO BOIIPOCA, BBIIBWKCHHE THUIIOTE3,
9KCHEpPUMEHT 10 IPOBEpKE THUIOTe3, OObsICHeHHe HabmogaeMoro spiaeHud. OmnucaHue
($u3NYECKUX SABJIEHUH C IIOMOIBIO MOJIETEH.

Hemoncmpayuu.

1. MexaHI/I‘-IGCKI/Ie, TCIIJIOBBIC, DJICKTPUUCCKHUE, MAIrHUTHBLIC, CBCTOBLIC ABJICHHA.
2. @usnyeckue mpuOOPH U MPOIEAypa NPSMBIX M3MEPEHHH aHAJIOTOBBIM U LU(PPOBHIM
npudopom.

Jlabopamopuwvie padbomot u onvimol.

OrnpeziesieHne EeHbI ACICHUS KAl U3MEPUTEILHOTO Iproopa.

H3mepenue paccTosHUM.

N3mepenne o0bEMa KUIKOCTH B TBEPIOTO Tea.

Omnpenenenue pasMepoB MaJbIX TEl.

N3mepenne TemmepaTypbl MpH TOMOIIM JKMJAKOCTHOIO TEpMOMETpa M JlaTyMKa
TEeMIIepaTyphI.

6. IlpoBeneHue wuccleIOBaHUS IO IPOBEPKE THUIIOTE3bI: JAIBHOCTh TMOJETA IIAPUKA,
MyIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbINE, YeM OOJIBIIIE BEICOTA ITyCKa.

M

Paznen 2. HepBOHa‘la.ﬂbele CBE€JICHUSA 0 CTPOCHUH BelleCTBA.

CrtpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, MX pa3Mepbl. OTBITHL, OKa3bIBAIOIIHE
JMCKPETHOE CTPOCHHE BELIECTBA.

JBwxenue uactuil BemecTBa. CBs3b CKOPOCTH JABHKEHHUS YACTHI[ C TEMIIEpaTypoil.
BbpoynoBckoe nBwkenue, nuddysus. BzaummopeicTBhe YacTHIl BELIECTBA: MPUTSIKEHHE U
OTTAJIKUBAHUE.

ArperaTHbple COCTOSIHMSI ~ BEIECTBA: CTPOECHUE TIa30B, JKUAKOCTEH U TBEPIBIX
(kpucTamnyeckux) Teia. B3auMocBs3b MeXy CBONCTBAMH BEUIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX UM HMX aTOMHOMOJICKYJSIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN
BOJIBL.

Hemoncmpayuu.
1. HabmoneHue O6pOyHOBCKOTO JBUKCHHUSL.
2. HabGnmronenue nuddysum.
3. HaOmonenwe SBICHHA, OOBSICHSIONMIMXCS TMPHUTSDKCHUEM WM OTTAJIKWBAHUEM YaCTHII
BEIIECTBA.

Jlabopamopuwvie pabomot u onvimol.

1. Omnenka nuaMeTpa aToMa METOJIOM PAIOB (C UCIONb30BaHUEM doTorpaduil).



2. OnpIThl 10 HAOJIOJAEHUIO TEIJIOBOTO PACILIMPEHUS ra30B.
3. OnbITHI IO OOHAPYKEHUIO ICHCTBHSI CHII MOJICKYJISIPHOTO MPUTSIKEHHS.

Pasnen 3. /IBu:xenune u B3aumojieiicTBue TeJl.

Mexannyeckoe JBUKeHHE. PaBHOMepHOEe W HepaBHOMEpHOe JBHKEHHE. CKOpOCTb.
Cpenusist CKOpOCTh MPU HEPABHOMEPHOM JIBMKCHUH. Pacuér rmyTu U BpeMeHU ABUKCHUSI.

SlBnenue wHepuuu. 3aKOH HMHEpHHMH. B3aumojelcTBue Ten Kak MNpPUYMHA H3MEHEHHS
CKOpPOCTH JBHKEHHUs Tel. Macca kak Mmepa uHepTHocTu Tena. [lmoTHocTh BemectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMA BEIIECTBA.

Cuna kak xapakTepucTHKa B3auMojeWcTBus Ten. Cuna ynpyroctd M 3akoH ['yka.
M3mepeHue cuiibl ¢ MOMOIIBIO JUHAMOMETpa. SIBileHue TAroreHus u cuna Tsokectu. Cuiia
TSDKECTU Ha Jpyrux IulaHetax. Bec rtema. HesecomocTb. CiiojkeHHE CHJI, HAIPaBIECHHBIX IO
onHOI npsimoi. PaBHozelicTByromas cuil. Cuna TpeHus. TpeHHe CKOJIbKEHUS U TPEHUE MOKOSI.
TpeHue B IpUpoAe U TEXHUKE.

Hemoncmpayuu.

Habmronenne MexaHMYeCcKoro ABMKEHUS Tela.

H3mepenue ckopocTy IPSMOJIMHEMHOTO IBUKECHHUS.
Habmronenue siBieHus: MHEPLUU.

Haburonenne n3MeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEJL.
CpaBHeHue Macc 10 B3aUMOJIEHCTBUIO TEIl.

CrnosxeHue cuil, HalpaBJICHHBIX 110 OJJHOM MPSMOH.

S

Jlabopamopusie pabomsl u onvimol.

1. Omnpenenenne CKOPOCTH PaBHOMEPHOTO [BHKEHHS (IIApUKa B JKUAKOCTH, MOJIEIH
AIEKTPUUECKOTO aBTOMOOUJISL U TaK Jlajee).

2. Ompenenenue cpeaHel CKOPOCTH CKOJBXEHHs Opycka WM LIapuKa [0 HAKJIOHHOM
TUTOCKOCTH.

3. Ompenenenue IOTHOCTH TBEPIOTO TeNA.

4. OmpITHl, AEMOHCTPHUPYIONINE 3aBUCUMOCTh PACTSHKCHUS (IepopManuu) MPYKHUHBI OT
NPUIOKCHHOM CHUIIBI.

5. OHI)ITI)I, ACMOHCTpUPYIOIIHUE 3aBUCUMOCTDL CHJIBI TPCHUSA CKOJIBXKCHHUSA OT BE€Ca TCla U
XapakTepa CONPUKACAIONIMXCS TOBEPXHOCTEH.

Pa3znen 4. /laBiienne TBEPABIX TeJl, sKHAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHbIIEHUS U yBeIUYeHU aBiieHus. [laBienue raza. 3aBUCUMOCTb
JaBJICHHS Ta3a OT 00bEMa, Temneparypsl. [lepenava gaBieHus TBEPABIMU TEIAMH, KHUIKOCTIMU
u razamu. 3akoH [lackans. [THeBMaTnyeckue MamuHbl. 3aBUCUMOCTb JABJICHHS XKHJIKOCTH OT
ryounsl. ['mapocratmueckuit  mapagokc. CooOmaromecs cocyabl. [ 'mapaBinyeckue
MEXaHU3MBI.

Atmocdepa 3emnn u armocepHoe aapineHue. [IpUYMHBI CyIIeCTBOBaHUS BO3MYIIHOM
obonouku 3emnu. OnbiT Toppuuermnu. M3mepeHue arMocdepHOro JaBieHUs. 3aBHCHUMOCTb



aTMOoc(epHOTO JaBJICHHS OT BBICOTBI Haj ypoBHeM Mops. [Ipubopbl s H3MEpeHHs
aTMoc(hepHOro JaBJICHHS.

JelicTBHE KMJIKOCTH | Ta3a Ha MOTPYKEHHOE B HUX TeJI0. BriTankuBaromas (apxumeoBa)

cuia. 3aKoH ApXI/IMe,I[a. IInaBanue Tem. BOBI[yXOHJ'IaBaHI/Ie.

AN o

=~

Hemoncmpayuu.

3aBUCHUMOCTb JaBJICHUS Ta3a OT TEMIIEPaTyPHI.

[lepenaua naBiaeHUs KUIKOCTHIO U Fa30M.

CooOmraronuecst COCY/Ibl.

['uppaBnuueckuii mpecc.

[IposiBienune nelictBrus aTMoc(hEepHOTO TaBICHHUS.

3aBHCHUMOCTD BBITAIKUBAIOIICH CHIIBI OT 00BbEMa MOTPYKEHHON YacTH Tella U TNIOTHOCTH
JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOILIEH CUJIbI BECY BBITECHEHHON KUIKOCTH.

VYcioBue 1aBaHusA TeN: IJIABaHUE WM IIOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOUIEHUS IJIOTHOCTEH Tella U AKUJKOCTH.

Jlabopamopuwvie padbomot u onvimol.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT 00b&Ma MOTPYKEHHOH B KHUJIKOCTb
YacTH TeJa.

OnpeneneHue BBITAIKUBAIOIIEH CHJIBI, JCHCTBYIOLIEM Ha Teno, IOrPYy)KEHHOE B
JKUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHJIbI, JICHCTBYIOIIEH HA TENO B KUIKOCTH,
OT Macchl Tena.

OnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTb BBITAIKUBAIOUIEH CHIIBI, JeHCTBYIOLIEH Ha
TEJIO B JKUJKOCTH, OT 00bEMa MOrpyKEHHON B JKUJKOCTh YAaCTH Tejla U OT MJIOTHOCTH
KUJKOCTH.

KoHncTpynpoBanue apeomeTpa WIM KOHCTPYMPOBAaHHE JIOJKM M OIpEAeiIcHUe €€
Ipy30I10ABEMHOCTH.

Pa3nes 5. PaGoTa m MOIIHOCTD. JHEprus.
Mexanuueckast pabota. MOITHOCTb.

HpOCTBIe MCXAaHU3MBbI: pbIyar, 6.]'[01(, HaKJIOHHAasA IINIOCKOCTB. HpaBI/IJ'IO PaBHOBCCH:A pblvara.

[Ipumenenne mpaBuia paBHOBECHsl pbldara K OJOKy. «3osoTtoe mpaBuiio» Mexanuku. KITJI
IPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHHUKE.

Mexanuueckas OHCPIuUs. Kunernueckas u IIOoTCHIOHAJIbHAasA S9HCPI'Hs. HpeBpameHHe OAHOI'O

BU/Ia MEXAHUYECKON SHEPTUH B IPYroi. 3aKOH COXpPaHEHUs SHEPTUU B MEXAHUKE.

Hemoncmpayuu.



1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuwvie padbomot u onvimol.

1. Omnpenenenne pabOTBl CWJIBI TPEHUS TPH PABHOMEPHOM JIBIDKEHUW Tella IO
TOPU30HTAIBLHON MOBEPXHOCTH.

2. HccnenoBaHue yCIOBHI paBHOBECHS pbluara.

N3mepenne KIIJI HakTOHHOM MJIOCKOCTH.

4. H3yueHue 3aK0HA COXpaHEHUSI MEXaHUYECKOM YHEPTHUH.

et

8 KJIACC

Pa3gen 6. TerioBbie ABJICHUA.

OcHOBHBIE NOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUHU CTpOoeHus BemiecTBa. Macca
U pa3sMepbl aroMOB U MOJeKyJ. ONBITbl, NOATBEP)KIAIOIINE OCHOBHBIE IIOJIOKEHUS
MOJIEKYJIIPHOKMHETUYECKON TEOPHH.

Mopnenu TBEPAOTO, KUIAKOTO U ra3000pa3HOro COCTOSHUHN BemlecTBa. Kpucramnnyeckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUJIKOCTEH M TBEPBIX TEIl HA OCHOBE MOJIOKCHUN
MOJIEKYJIIPHO-KUHETUYECKOH Teopuu. (CmauyMBaHUME M KalWULIpHbIE siBleHUs. TeruioBoe
pacCIIMPEHUE U CHKATHUE.

Temmneparypa. CBsa3b TeMmeparypbl CO CKOPOCTHIO TEIJIOBOTO JBUKEHUS YACTHII.
Buytpennsiss sHeprus. CrnocoObl HW3MEHEHHS BHYTPEHHEH »JHEpruu: Tervionepenada u
coBepieHre paboThl. BUIBI TeTUIONEpeaun: TEIUIONPOBOAHOCTh, KOHBEKITUS, H3TYICHHE.

KonnuectBo Temnorel. YienbHas TEMIOEMKOCTh BeELIECTBA. 1€IIOOOMEH U TEIJIOBOE
paBHOBecHe. YpaBHEHHUE TeIuloBoro Oananca. [lnaBieHue M OTBepAeBaHHE KPUCTAUIMYECKUX
BElIeCTB. YaenpHas Termyora muaBieHus. [lapooOpasoBanme u koHzaeHcarus. Mcnapenue.
Kunenne. YnenpHas TeruioTa MmapooOpa3oBaHUs. 3aBUCUMOCTH TEMIICPATyphl KHIICHUS OT
aTMoc(epHOro JaBICHHUS.

BrnaxHocTs Bo3ayXa.

3Hepr1/m TOILTMBA. Y IeJabHas TEIIOTa CropaHus.

[Mpunnunsr pabdoter TeruoBeix asurareneid KIIJ] TterutoBoro nsurartens. Temsoble
JIBUTATEIIU U 3alUTa OKPYKAIOLIEH CPEIBI.

3aKoH COXpaHCHH: U ITPCBPAILLICHUA SHCPIrMU B TCIINIOBLIX ITPOLICCCAX.

Hemoncmpayuu.

1. HaGmronenne O6pOyHOBCKOTO JABHKCHUSI.
2. Hab6monenue nuddysun.



Habmronenue siBieHui cMaunBaHus M KalWJUISIPHBIX SIBICHUI.
Haburonenune TemioBoro pacimvpeHust Tel.

M3MeHeHue 1aBiIeHUs ra3a Ipy H3MEHEHUH 00bEMa U HarpeBaHUM MIIM OXJIAXKIEHUU.
[IpaBuiia u3amMepeHus TeMeparypsl.

Buns! Tenonepenauu.

OxJaxieHre Ipy COBEPLUIEHUH PabOTHI.

9. HarpeBaHnue npu coBeplIeHMH PabOThl BHEIIHUMHU CUJIAMHU.

10. CpaBHEHHE TEIIIOEMKOCTEHN pa3IM4YHbIX BELIECTB.

11. HaGaronenue kuneHus.

12. HabmroneHue nocTossHCTBa TEMIEPATyphl MIPH IIABJICHHUH.

13. Moenu TemIoBbIX ABUraTEICH.

e A Al

Jlabopamopuwvie padbomot u onvimol.

OnbITH IO OOHAPYKEHHUIO EHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSKECHUS.

OneITHI 10 BEIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJIN MIIM caxapa.

OnbITH 0 HAOTIOICHUIO TETUIOBOTO PACIIMPEHHSI Ta30B, KHUIKOCTEH M TBEPBIX TEI.

Omnpenenenue AaBIeHUS BO3yXa B OaJUIOHE LINPUILIA.

OnbITE, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH JaBJICHHS BO3AyXa OT €ro o0béMa W

HarpeBaHus WM OXJIKICHUS.

6. IlpoBepka THIIOTE3bl JHMHEHHOW 3aBHCHUMOCTH JUIMHBI CTOJIOMKA IKHJIKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPHI.

7. HaOmroneHue M3MEHEHHs BHYTPEHHEH SHEpruu Teja B pe3ysibTaTe TeIUIoNnepeiadd U
paboThl BHELIHUX CHUII.

8. MHccnenoBanue siBICHHS TEINIOOOMEHA MPH CMEIIMBAHUY XOJIOJHON M TOPSTYEH BOIBI.

9. OmpeneneHne KOJINYECTBA TEIJIOThI, HOIYYEHHOTO BOJON MPH TEIIOOOMEHE ¢ HarpeThiM
METAJUIMYECKUM LUJIMHIPOM.

10. Onpenenenne yaenbHON TEINIOEMKOCTH BELIECTBA.

11. MccnenoBanue npouecca UCapeHus..

12. OnpeneseHne OTHOCUTENBHON BIQXKHOCTH BO3AyXa.

13. Onpenenenre yaenbHON TEIIOTHI IUIABJICHUS JIbJIA.

nohk W=

Pazjen 7. DiekTpuyeckue u MATHUTHBIE SIBJICHUS.

Onextpuszanus Tein. J{Ba poaa 31eKTpUUYECKUX 3apsaoB. B3aumoelicTBue 3apsHKeHHbIX TE.
3akon KynoHa (3aBUCUMOCTB CHJIbI B3aUMOJICHCTBUS 3apsKEHHBIX Tell OT BEIMUYUHBI 3apsA0B U
PacCTOSIHUSA MEXy TeJIaMu).

Onextpuyeckoe nose. Hanpsx€HHOCTh anekTpuyeckoro nois. IlpuHnun cynepno3unuu
AIIEKTPUYECKHX I10JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsaoB. DJIEMEHTApHBIA 3iieKTpuueckuil 3apsn. CrpoeHue
aTtoMa. [IpoBOHUKM U JUAIIEKTPUKU. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

DJIEKTPUUYECKUIT TOK. YCJIOBHUS CYLIECTBOBAHUS JIIEKTPUUECKOro TOKa. MCcTOYHUKH
MOCTOSTHHOTO TOKa. JIeHCTBHSI 3JIEKTpUUECKOro0 TOKa (TEIJIOBOE, XUMHUYECKOE, MAarHUTHOE).
DIIEKTPUUYECKHI TOK B )KHMJIKOCTSIX U ra3ax.

Onektpuueckas wnenb. Cuiia Toka. OnekTpuuyeckoe HampsbkeHue. ConpoTuBiIeHUE
IPOBOJHMKA. YIeIbHOE CONPOTUBIECHUE BellecTBa. 3akoH Oma [uid  ydacTka LeMNM.
ITocnenoBarenbHOE U MapaIeIbHOE COSANHEHNUE TPOBOTHUKOB.



PaboTa u MOIIHOCTB 3JEKTPUYECKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue nenu
U IOTPEeOUTENH NEKTPUUIECKOM 3Hepruu B ObITy. KopoTkoe 3ambikaHUe.

IlocTostHHBIC MarHuThl. B3auMoOAEHCTBHE ITOCTOSHHBIX MArHUTOB. MarHuTHOE IIOJIC.
MaruauTHoe noJie 3eMJId U €ro 3Ha4eHue JIs sKu3Hu Ha 3emie. OnbIT Opcreaa. MarHuTHoe mose
ANEKTPUUECKOTO TOKa. [I[puMeHeHne 3JIEKTpOMarHuToB B TEXHUKE. [[elicTBUE MarHUTHOTO TOJIS
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBHUIaTelib IMOCTOSHHOrO Toka. Mcmonb3oBaHue
ANEKTPOJBUraTENIC B TEXHUYECKUX YCTPOMUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apanesd. SIBieHue HIEKTpOMAarHUTHOM  uwHAykuuu. IlpaBwio  JleHna.
Onekrporerepatop. CrocoObl TOMyYEHHUsS JIIEKTPUUICCKOW JHEPruu. JIEKTPOCTAHIIMM Ha
BO300HOBIISIEMBIX HCTOYHHKAX SHEPTHUH.

Hemoncmpayuu.

DneKTpu3anus Teul.

JIBa pona »leKTpUUYECKUX 3aps/I0B U B3aUMOICHCTBUE 3aPSHKEHHBIX TEIL.
YeTpoiicTBO U IeHCTBHE 3JIEKTPOCKOIA.

DneKTpocTaTUuecKast UHIYKIIHSL.

3aKOH COXpaHEHUs AIEKTPUUECKUX 3apsi/IOB.

IIpoBOTHUKY U TUDITIEKTPUKH.

MoaenupoBaHUe CUIIOBBIX JUHHUM 3JIEKTPUUYECKOTO TIOJIS.
HcTouHMKH TOCTOAHHOTO TOKA.

9. JleicTBUA 3JEKTPUUYECKOTO TOKA.

10. DIEKTPUUYECKHUI TOK B JKUJIKOCTH.

11. T"a30BbIi1 pa3psi.

12. I3MepeHue cuiibl TOKa aMIIEpMETPOM.

13. M3MepeHue aneKTpUIeCcKOro HapsKEHUsS. BOJIBTMETPOM.

14. PeocraTr 1 MarasuH CONpOTUBIICHUN.

15. B3zaumopeiicTBre MOCTOSIHHBIX MarHUTOB.

16. MoaennpoBaHue HEBO3MOKHOCTH Pa3/IeJICHUs ITOJI0COB MarHUTa.
17. MoaenupoBaHUE MarHUTHBIX MOJIEW TOCTOSIHHBIX MarHUTOB.

18. OmbIT Opcrena.

19. MarHuTHoO€ 1oJje ToKa. JIeKTPOMArHuUT.

20. JleiicTBHME MarHUTHOTO IOJIS HA MPOBOJIHHUK C TOKOM.

21. DIeKTpoABUTaTellb IOCTOSIHHOTO TOKA.

22. WccnenoBaHue SIBICHUS 3JIEKTPOMArHUTHOW MHAYKIWH.

23. OnbiTel Papajes.

24. 3aBUCUMOCTD HAIPaBIECHUS UHIYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BOZHUKHOBEHUSI.
25. DIEKTPOreHepaTop MOCTOSTHHOTO TOKaA.

e A

Jlabopamopusie pabomsl u onvimol.

OIIBITEI 110 Ha6JIIOZ[€HI/IIO SJICKTPpU3aluu TCII I/IHZ[YKLII/IGI?I " IIpH COITPUKOCHOBCHHWH.
HccnenoBanue AeHCTBUS 3JEKTPHUYESCKOTO MOJISI HA TPOBOTHUKH M THAICKTPUKH.
COopka 1 mpoBepKa padOTHI IEKTPUIECKOH TSI TOCTOSTHHOTO TOKA.

M3mepeHue u peryJiupoBaHue CUITbI TOKA.

H3mepenne u peryampoBaHue HAPSKEHHUS.

nokh W=



6. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MIYLIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHHUS
pe3ucTopa U HaNpsHKEHUs] Ha PE3UCTOpeE.

7. OnbIThL, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTD IEKTPUYECKOTO COIIPOTUBIICHHS IPOBOIHUKA
OT €ro JJIMHBI, IUIOIIA/I1 OTIEPEUYHOI0 CEUEHUs U MaTepHraa.

8. IIpoBepka mpaBuila CIOKEHUS HANPSHKCHUM MPU MOCIEJ0BATEIbHOM COCIUHEHUH IBYX
PE3UCTOPOB.

9. IlpoBepka nmpaBuia Jisl CHIIBI TOKA IIPY NApaJUIEIbHOM COSINHEHUN PE3UCTOPOB.

10. Omnpenenenue pabOThI JIEKTPUUIECKOT0 TOKA, HIYILIErO YePE3 PE3UCTOP.

11. OnpeneseHne MOIHOCTH IEKTPUYECKOTO TOKA, BBIJEIIAEMON Ha PE3UCTOPE.

12. WccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UIYLIETO YEpe3 JIAaMIIOUKY, OT HANpsKEHUs Ha
HE.

13. Onpenenenne KI1/] narpeBarens.

14. HUccnenoBaHnue MarHuTHOTO B3aUMOJEUCTBHS ITOCTOSIHHBIX MarHUTOB.

15. M3y4eHrne MarHuTHOTO IOJISl TOCTOSIHHBIX MAarHUTOB IIPH WX OOBEINHEHUH U Pa3/IeIICHHH.

16. UccnenoBanue neicTBUS 2JEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb CHUJIbI B3aMMOJEHCTBUS KAaTyIIKU C TOKOM U
MarHurTa OoT CHJIbl TOKA U HaIPaBJICHUS TOKA B KaTyILKE.

18. M3yueHue nelicTBUS MarHUTHOT'O TIOJISl HA TPOBOJHUK C TOKOM.

19. KoncTpyupoBanue u nuzyueHue paboThl 3J1€KTPOIBUTATEIIS.

20. U3mepenue KII/] anekTpoaBUraTeabHOM YyCTaHOBKH.

21. OnbITEl 110 MCCIEAOBAHUIO SIBJICHUS JJIEKTPOMAarHUTHOM MHIYKLMU: HCCIECJOBAHUE
M3MEHEHUH 3HAaYeHUsI U HAIIPABJICHUSI UHAYKLIIMOHHOTO TOKa.

9 KJIACC

Pa3znen 8. Mexannueckue siBJIeHHUA.

Mexannueckoe aBuxkeHHe. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTH
MEXaHUYECKOTO JBIKEHHsA. PaBHOMEpHOe mpsMonMHEHOEe nBMKeHHE. HepaBHOMepHOe
npsIMOJIMHENHOe ABM>KeHHe. CpenHsss U MIHOBEHHAs CKOpPOCTb Tejla IPU HEPAaBHOMEPHOM
JIBUJKCHHH.

VYckopenue. PaBHoyckopeHHOE TIpsiMosiHEHOE aBrkeHne. CBoOoaHoe najeHue. OnbIThl
lanumnes.

PaBHOMepHOE ABIKEHHE TIO OKpYx)HOCTU. Ilepnon m wacrora oOpamienus. JIuHelHas u
YIJ10Basi CKOpOCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHE.

IlepBoiii 3akoH HproToHa. Bropoit 3akon Hprorona. Tperuii 3akon HeroTona. Ilpuniun
CYNEPIIO3ULIUH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuja TPEHUS CKOJIBbXKEHUS, CUJIa TPEHUS
TIOKOS1, IPYTHUE BUJIBI TPCHHUSL.

Cuia TSHKECTM M 3aKOH BCEMHPHOTO TITOTEHHS. YCKOPEHHE CBOOOIHOIO IaJICHHUS.
JBmwxenne tuianer Bokpyr Comuma. Ilepas kocmuyeckass ckopocTs. HeBecomocTs u
Heperpy3Ku.



PaBHOBecue MaTepuanbHOM TOUKU. AOCOIIOTHO TBEPOE Teno. PaBHOBecue TBEpIOTO Tena
C 3aKpEIUIEHHON OChIO BpalleHusi. MomMeHT cuiibl. L{eHTp TsxecTH.

Nmnynee Ttena. U3menenne ummynbca. Mmnynbe cuibl. 3aKOH COXpaHEHHUsS] HMMITYJIbCA.
PeakTuBHOE NIBMKEHUE.

Mexanuueckasi pabora u MomHOCTh. PaboTta cun TspkecTH, ynpyroctu, TpeHus. CBs3b
sHepruu u pabotbl. IloTeHuManbHas SHEPrusi Teja, MOAHATOrO HaJl MOBEPXHOCTHIO 3EMIIH.

[TorennunaneHas 3Heprus c:karou npyxuHel. Knnernueckas sHeprus. TeopeMa 0 KWHETUYECKOU
9HEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

Hemoncmpayuu.

1. Ha6J'IIO,I[€HI/IC MCXAaHUYCCKOT'O ABUKCHHA TCJIa OTHOCUTCIIbHO PAa3HbIX TCII oTcuéra.

2. CpaBHeHue MyTell M TpPAeKTOPUN ABMKEHHUS OJHOIO M TOrO XE Tela OTHOCUTEIHHO
pa3HBIX TEJ OTCYETA.

3. M3mepeHue CKOPOCTH U YCKOPEHHUs NMPSMOIMHENHOTO IBUKCHUS.

4. HccrnenoBanue NpU3HAKOB PABHOYCKOPEHHOT'O IBUKEHUS.

5. HaGmnroneHue ABMKEHUS T€NA 110 OKPY>KHOCTH.

6. HabOmroneHue MexaHMYECKHX SIBICHHH, MpOMCXOAsAmuX B cucteMme orcuéra «Temexkar

npu e€ paBHOMEPHOM U YCKOPEHHOM JIBHYKEHHH OTHOCHUTEIIHO KaOMHETa (PU3UKH.
7. 3aBUCHMOCTb YCKOPEHHs Te€JIa OT MACChl Tela U JEHCTBYIOIEH Ha HETO CUJIBL.
8. HaOmroneHue paBeHCTBA CUJI IPU B3aUMOJAEUCTBUH TEJL.
9. M3meHeHue Beca Tena pU yCKOPEHHOM JIBUIKCHUM.
10. Ilepenaya nmmynbca Ipu B3aUMOJEHCTBHAN TEI.
11. IIpeobpa3zoBaHus SHEPTUU PU B3aUMOACHCTBUM TEL.
12. CoxpaHeHHEe UMITYJIbCA IIPU HEYIIPYTOM B3aUMO/IEHCTBUU.
13. CoxpaHeHHe UMITYJIbCa MPU A0COIIOTHO YIPYTOM B3aUMOACHCTBUM.
14. HaGnroneHue peakTUBHOTO JIBUYKEHUS.
15. CoxpaHeHHe MEXaHUUECKOW SHEPIUU IpU CBOOOJHOM MAICHHH.
16. CoxpaHeHHE MEXaHUYECKON SHEPTUH IIPH JIBUKEHUH TeJIa MO/ IeHCTBUEM IPY>KUHBI.

Jlabopamopuwvie padbomot u onvimol.

1. KoHcTtpyupoBaHue TpakTa Juisi pa3roHa M JallbHEHIIero paBHOMEPHOTO JBUKCHHS
HIapuKa ujin TCICKKH.

2. Ompenenenue cpenHed CKOPOCTU CKOJBbXKEHHS Opycka WM JBIJKEHHUS IIapuKa IO
HAKJIOHHOM IIOCKOCTH.

3. Ompenenenue yCKOpEHHUs Tela NpU PABHOYCKOPEHHOM JBMKEHHHM TI0 HAKJIOHHOM
IJIOCKOCTH.

4. HWccrnenoBaHue 3aBHCHUMOCTH IIyTH OT BPEMEHHU MPH PaBHOYCKOPEHHOM JIBHXKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IIpoBepka rumoTte3bl: €ciiy MPU PAaBHOYCKOPEHHOM JBHKEHHH 0€3 HAa4allbHOM CKOPOCTH
IIYTU OTHOCATCA KaK psAa HEUETHBIX YUCCJI, TO COOTBCTCTBYIONIHUE ITPOMCIKYTKH BPEMCHHU
OJINHAKOBBI.

6. HCCHGZ{OB&HI/IG 3aBUCUMOCTHU CUJIbI TPCHUSA CKOJIBXKCHHUSA OT CUJIbI HOPMAJIbHOI'O J1aBJICHUS.

7. Omnpenenenue KO3PPUIMEHTA TPEHUS CKOIbKEHUS.

8. OmnpeneneHue kECTKOCTH NMPYKUHBI.



9. Ompenenenue paOOTbl CUJIBI TPEHHUS HPU PABHOMEPHOM JIBKEHMM Tena 110
TOPU30HTAILHON IIOBEPXHOCTH.

10. Ompenenenue paboOThl CUJIBI YINPYTOCTH HpU MOIBEME Ipy3a C HCHOJIb30BAHHUEM
HETIOABIKHOTO U TTOIBIYKHOTO OJIOKOB.

11. M3yueHne 3akoHa COXPAHEHUS DHEPIHUH.

Pa3zgen 9. Mexannueckue KoJe0aHus U BOJIHBI.

Konebarenproe aBmwkeHne. OCHOBHBIC XapaKTEPUCTUKH KOJCOAHHIA: MMEPHOJ, YacToTa,
aMILUTUTyAa. MareMaTHYeCKUil HM NPYKHHHBIM MasSTHHKH. IIpeBpallicHHe JSHEPrHuHM IIpU
KOJIE0ATEIbHOM JIBUKECHUU.

3aryxarmue Koyiebanus. BeiHykaeHHbIe KoneOanus. Pe3onanc. MexaHUYeCKHe BOJHBI.
CaoiicTBa MexaHuuecKuX BOJH. [IpoonbHbIe U onepeyHble BOJIHBL. JlJIMHA BOJHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPJIOM TeJIE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTB 3ByKa M BbicoTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habmonenue konebanuil Tes noJ 1eHCTBUEM CHIIBI TSKECTH U CHIIBI YIIPYT'OCTH.
Habumonenne xonebanuil rpy3a Ha HUTH U Ha IPY>KHUHE.

HabmroneHne BeIHYX/I€HHBIX KOJeOaHUH 1 pe3oHaHca.

Pacrnipoctpanenne npofoabHBIX U IONEPEYHBIX BOJIH (HAa MOJIENH).
Habmronenne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

AKYCTHUYECKHI1 pe30HaHC.

S

Jlabopamopusie pabomsl u onvimol.

1. Ormpenenenue yacTOTHI U MEpHUO/ia KoJeOaHUI MaTeMaTHYECKOI0 MasTHUKA.

2. Ompenenenue 4acTOTHI M MEPHUOIA KOJIEOAHUH MPYKMHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBHCMMOCTH II€pHOJA KOJICOAHWH ITOABEIIEHHOTO K HHUTH Tpy3a OT
JUTMHBI HATH.

4. HccnenoBanue 3aBHCHUMOCTH TepHOAa KoJeOaHWH NPYKHMHHOTO MasTHHUKA OT MacChl

rpysa.
5. IlpoBepka HE3aBHCHMOCTH TIEpHOJIa KOJICOAHUH Tpy3a, MOJABEHICHHOTO K HUTH, OT MacChI

rpysa.

6. OIBITHI, JEMOHCTPUPYIOIKE 3aBUCUMOCTb MepHoja KojaeOaHUH MpYyKMHHOTO MasTHUKA
OT MAcCChI I'Py3a U )KECTKOCTHU HPYKHUHBI.

7. W3mepeHue yckopeHusi CBOOOIHOIO MMaCHMUSL.

Pa3znen 10. DinekTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE T0JI€. DJIEKTPOMAarHUTHBbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaya 3nekTpoMarHuTHBIX BOJIH. VICIIonb30BaHKEe 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBA3U.

DneKkTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.



Hemoncmpayuu.

1. CBOIiCTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BoJiHOBBIE CBOICTBA CBETA.

Jlabopamopnusie pabomsl u onvimol.
1. H3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TIOMOIIIbIO MOOMIIBHOTO TenedoHa.
Pa3pen 11. CBeToBLI€e SIBJICHUS.

JlyaeBass monenb cBera. Mcrounuku cBera. [IpsMoiMHEHOE paclpocTpaHEHHE CBETa.
3armenust Connna u JIyasl. Otpaxenue ceera. [1mockoe 3epkano. 3akoH OTpa)KEHHUS CBETA.

HpeHOMJ'IeHI/Ie cBeTa. 3aKOH IpCIIOMJICHUA CBCTA. ITonnoe BHYTPCHHEC OTPAKCHHUC CBCTA.
Hcnonp30BaHue MOJTHOTO BHYTPCHHCTO OTPAKCHHA B OIITUYCCKUX CBCTOBOJAX.

Jluaza. Xox mydeir B smH3e. Onrtudeckas cucrema (oTtoanmapara, MHKPOCKONA H
Tesieckomna. 11a3 kak onTuyeckas cuctemMa. ban3opykocTs U 1anbHO30pKOCTb.

Paznoxenue 6enoro ceeta B criekTp. OnbiTel HetoToHA. Ci10KE€HUE CIIEKTPAIbHBIX 1IBETOB.
[ucniepcus cera.

Hemoncmpayuu.

[IpsiMonnHEetHOE pacIpOCTpaHEHUE CBETA.

OtpaxkeHue cBera.

[Tonyuenue n300pakeHUil B IUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajax.
[Ipenomiienue ceera.

OnTHYecKHi CBETOBO/I.

Xon styueit B coOMparomieit TuH3e.

XoJ ay4dei B paccerBaroleu JIMH3E.

[Tosnyuenne n3o0paxxeHuil ¢ TOMOIIbIO JINH3.

9. Ilpunnun peictBus oToarnmapara, MUKPOCKOIIA U TEJIECKOTIA.
10. Mopnens riasa.

11. PaznoxxeHnue O6enoro cBera B CIEKTP.

12. Tlomy4yenue 6e0ro cBETa MPHU CIOKCHUH CBETA PA3HBIX IIBETOB.

e A o

Jlabopamopusie pabomsl u onvimol.

1. HccnenoBanue 3aBUCHMOCTH YTJIa OTPAXKEHHUS CBETOBOTO JIyda OT yIJla MaJcHusl.

2. H3ydeHue xapakTepUCTUK H300paXKCHUS IPEMETa B TNIOCKOM 3epKalie.

3. MHccrnenoBanue 3aBHCHMOCTH yTila IMPEIOMJICHHS CBETOBOTO JIyda OT YIJia TMajeHHs Ha
IPaHUIIC «BO3YX—CTCKIION.
[Tonyuyenue n300pakeHH C MOMOIIBIO COOMPAOIICH JTNH3BI.

5. Ompenenenue GOKYCHOTO PACCTOSIHUS U ONITUYECKOMN CUITbI COOMPAIOIIEH JTMH3BI.



6. OMBITHI IO PA3NIOKEHUIO OEIOTO CBETA B CIIEKT.
7. ONBITBI 1O BOCHPHUATHIO IBETA TPEIMETOB TNPU WX HAOIIOJCHUHM dYepe3 IIBETOBBIC
(UITBTPBHI.

Pa3nen 12. KpantoBble siBJIeHUS.

OmnsiTel Pesepdopra u ruranerapHast Mozienb aroma. Moaens aroma bopa. Mcnyckanue u
norJiomeHe ceera atoMoM. Kantel. JIuneiuarsie crieKTpsbl.

PaguoaktuBHOCTh. Anbda, Oeta- U ramma-uznydeHusa. CTpoeHHE aTOMHOTO sfpa.
Hyknonnass momens aromHoro sigapa. M3oromsl. PaanoaktuBHble mpeBpamenus. Ilepuop
noJiypacnajaa aTOMHBIX sJIEp.

SnepHble peakiuu. 3aKOHBI COXPAHECHUS 3apsIOBOIO U MAaCCOBOTO YHCENl. DHEPIus CBS3H
aToMHBIX siep. CBa3p macchl M SHepruu. Peaknuu cuntesa u jaenenus sgaep. Vcrounwku
sHepruu CoJIHIIA U 3BE3I.

Snepnas sHepreTuka. JleMcTBUSA paAMOAKTUBHBIX U3IyYEHUN HA )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CHGKTpI)I N3JTYUCHUS U IMOTTIOUICHMUS.

CrexTpsl pa3au4HbIX T'a30B.

CrnexTp Bomopo/a.

Habmonenue TpekoB B kamepe BuibcoHa.

Pabora cuérunka HOHU3UPYIOIIMX U3TYUEHUI.

Peructparnus uzinydeHus: NpupoIHbIX MUHEPAIOB U MPOIYKTOB.

AR o

Jlabopamopnusie pabomsl u onvimol.

1. HaOmroneHue CriIomHbIX U JMHEHYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TpPEKOB: HM3MEPEHHE HHEPrUM YacTHUIBI 110 TOPMO3HOMY IyTH (IO
¢dororpadusam).

3. H3mepeHue paauoakTHBHOTO (OHA.

IHoBTOPUTEIBbHO-0000IAIONIHI MOAYIb.

[ToBTOPUTEIIBHO-0000IIAOIIMI ~ MOMYJIb  MPEJAHA3HAUEH Ui  CHUCTEMATH3AalMH U
0000IICHHUS TIPEAMETHOTO COJICPIKAHMSI M OTIBbITA JIEATSILHOCTH, IIPUOOPETEHHOTO MPU U3yUCHUN
BCEro Kypca (pu3uKH, a TakKe JUIsl MOATOTOBKH K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY TI0
dusnke 1151 00yJaromMXCsl, BBIOPABIIUX 3TOT YUeOHBIN MpeIMeT.

[Tpu U3y4eHUH NaHHOTO MOJYJISl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI JESTEIILHOCTH,
HAa OCHOBE KOTOPBIX OOECIEYMBACTCA JOCTIIKEHUE TMPEAMETHBIX M  METalpeIMETHBIX
IUTAHUPYEMBIX PEe3yJbTaTOB O0O0ydeHHs, (QOPMHUPYETCs E€CTEeCTBEHHOHAy4YHAas T'PaMOTHOCTH:
OCBOCHHME HAy4YHBIX METOJOB WCCIICIOBAHUS SBJICHHN MPUPOABI M TEXHUKH, OBJIAJICHUE
YMEHHUSAMH OOBSACHATH (PU3NYECKUE SBICHUS, TPUMEHsISI TOJyYeHHBIE 3HAHUS, PelliaTh 3aJa4u, B
TOM YHCJIE KQaU€CTBEHHBIC U HKCIIEPUMEHTAJIbHEBIE.



HpI/IHI_II/IHI/IaHBHO I[GHTCJ'ILHOCTHHﬁ XapaKTCp AaHHOI'O pas3jciia pCalIn3yCTCAa 3a CUéT TOro,
qTo 06yqa10mneca BBIITOJHAIOT 3aaHWsA, B KOTOPBIX UM IMPCAIaracTcs:

Ha OCHOBE MOJIyUYCHHBIX 3HAHUHN Pacro3HaBaTh U HAYYHO OOBIACHATH (PU3NUYECKUE SBIICHUS
B OKpPY’Karollel MpUpo/ie U OBCETHEBHOM KU3HH;

HCII0JIB30BAaTh HAYYHBIC MCTOABI MCCJIICIOBAHUSA (1)I/I3I/I‘~I€CKI/IX $[BJI€HI/H>'I, B TOM 4YHUCJIC IJId
IMPOBCPKHU I'MITIOTE3 U ITOJIYUCHHA TCOPCTUYCCKHUX BBIBOLOB,

00BACHATH HAaY4YHBIC OCHOBBI HanOosee BaKHBIX I[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX TGXHOHOFHﬁ,
HaImpumep, MpakTUICCKOro UCIOJIb30BaHUA PA3JIMYHBIX UCTOYHUKOB SHCPIruu Ha OCHOBC 3dKOHA
MMPCBPAICHUA U COXPAaHCHUA BCCX M3BCCTHBIX BUAOB DHCPIUU.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

N3ydyenne ¢u3uku Ha ypoOBHE OCHOBHOrO o00miero oOpa3oBaHHMsl HaIpaBJIEHO Ha
JOCTHKEHUE JTMYHOCTHBIX, METAIPEIMETHBIX U IIPEIMETHBIX 00Pa30BaTEIbHBIX PE3YJIBTATOB.

B pesymbrare wu3ydeHus (U3MKH HA YpPOBHE OCHOBHOrO 0OMmEro oOpa3oBaHHs Yy
oOyuatorerocst OyayT choOpMHUPOBAHbI CIIEAYIOIINE THYHOCTHBIC PE3yIbTAThl B YACTH:

1) mnaTpMoOTN4€eCKOro BOCIIUTAHUSA:

— IpOsIBIEHHE WHTEpeca K HMCTOPUU U COBPEMEHHOMY COCTOSHHUIO POCCHICKON (u3mueckoi
HAYKHU;

—IIEHHOCTHOE OTHOIICHHE K TOCTHKEHUSIM POCCHICKUX yUEHBIX-(DU3UKOB;

2) rpa:kIaHCKOr0 U TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

— I'OTOBHOCTb K AaKTHBHOMY Y4YaCTUIO B O6Cy>KZ[€HI/II/I O6IH€CTB€HHO SHAYUMBIX U J3THYCCKUX
po0JieM, CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHHUEM JOCTHKEHUN (PU3HKY;

—O0CO3HaHHUEC BaAXKHOCTU MOPAJIbHO-3TUYCCKUX IMPUHIUIIOB B ACATCIbHOCTHU y‘-IéHOI‘O;

3) 3¢TeTU4YEeCKOr0 BOCIIUTAHMS:

— BOCTIPUATHE JCTETUYECKUX KadyecTB (PU3MUECKOW HAyKu: €€ TapMOHHUYHOTO IMOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI0 MIO3HAHUS:

— 0CO3HAHME [IEHHOCTH (PM3NYECKON HAyKU KaK MOILTHOTO MHCTPYMEHTA MO3HAHUS MHPA, OCHOBBI
pa3BUTHUS TEXHOJIOTH, BaKHEHILIEH COCTABISAIONICH KYIbTYpHI;

— pa3BUTHE HAYYHOH JIF0003HATEIBHOCTH, HHTEPECA K UCCIIEIOBATENIbCKON IEITeIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI U SMOLMOHAJIBLHOIO 0JIArONOTYYHSI:

— OCO3HAHUE LIEHHOCTH 0e30MacHOro o0pasza *KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUPE,
B2XHOCTH TIPABHJI OE30MACHOTO TIOBEICHUS HAa TPAHCIOPTE, HA JOPOrax, C JJICKTPUUYCCKUM U
TEIUIOBBIM 00OPYIOBaHUEM B IOMAIIHUX YCIOBUSX;

— chopmupoBaHHOCTH HaBBIKA pedieKkcru, MPU3HAHUE CBOETO IMpaBa Ha OIMMOKY U TaKOro Ke
paBa y APyroro 4eioBeKa;

6) TPY10BOT0 BOCIIUTAHUSA:



— AKTUBHOE YYacTHE B PEIICHWU NPAKTHUYECKHUX 3a7ad (B paMKax CeMbH, 00pa30BaTeIbHOM
OpraHu3aIiy, ropoja, Kpas) TEXHOJIOTHYECKON M COLMaIbHON HANpPaBICHHOCTH, TPEOYIOIIUX B
TOM YHCJIe U (PU3UICCKUX 3HAHUM;

—MHTepeC K NPAKTHUECKOMY U3YYCHHIO MPOodeCcCcHil, CBA3aHHBIX ¢ (DU3HKOI;

7) IKOJIOTHYeCKOr0 BOCIIMTAHUS:

— OpHCEHTAIUs Ha TpPHUMCHCHHE (U3MYECKMX 3HAHWW JUIsl pelIeHHs] 3agad B 001acTu
OKPY’KaIOIIEeH Cpeibl, TJIAHUPOBAHUS MOCTYNKOB M OIEHKH MX BO3MOXHBIX IOCJIEICTBHM ISt
OKpY>KaroIlEeH Cpeibl;

— OCO3HAHHUE TJI00ABHOTO XapaKkTepa YKOJIOTHIECKUX MPOOJIEM U ITyTeH UX pelcHus;

8) ajanTannu K U3MEHSIIOIIMMCSH YCJIOBHAM COLUAIBHON U MPUPOIHOI cpeabl:

— MOTPEOHOCTh BO B3aWMOJICHCTBUU TIPH BBITOJIHCHUN UCCIICIOBAHUIA M MPOCKTOB (pH3UUecKOn
HAIPaBIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM JIPYTHUX;

— IIOBBIIICHUE YPOBHS CBOEH KOMITIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO e TEIHbHOCTD;

— mOTpeOHOCTh B (POPMUPOBAHNN HOBBIX 3HAHUH, B TOM YHCIe (HOPMYITHPOBATH UJICH, TTOHSITHS,
TUTIOTE3bI O (PU3UYECKUX O0BEKTAaX U SIBJICHUSX;

—0CO3HaHKE 1e(PUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PHU3HKH;

— IJITAHUPOBAHHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PM3MUECKUX 3HAHUM;

— CTpEMJICHUE aHAJIM3UPOBATh M BBISABIATH B3aMMOCBSI3HM IPHUPOBI, OOIIECTBA U SKOHOMUKH, B
TOM YHCJIE C UCTIOJIb30BaHUEM (DU3NUYECKUX 3HAHUI;

— OIIEHKA CBOUX JICHCTBUI C YUETOM BIIUSIHUS HA OKPYXKAIOIIYIO CPEY, BO3MOXKHBIX TT100abHBIX
MOCJIEACTBHIA.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbrare ocBoeHuss mnporpammbl 1O (U3MKE HAa YPOBHE OCHOBHOI'O OOIIEro
oOpazoBanusi y oOyuatomierocs OyayT c(hOpMUpPOBaHBI MeTanpeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME I[103HABaTEIbHbIC YHHUBEpCaJbHble Yy4yeOHble JeHCTBUS, KOMMYHHUKATHBHBIE
YHHUBEpCAIIbHBIC YUeOHBIC IEHCTBHS, PETYIISITUBHBIC YHUBEPCAIbHBIE YIeOHBIE ICHCTBHS.

Ilo3naBaTe/IbHBbIC YHMBepCcAIbHbIe yueOHbIe AeiicTBUS

ba3oBble Jornyeckue aeiicTBUsA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC TIPU3HAKA OOBEKTOB (SIBIICHU);

YCTAQHABJIMBATh CYIIECTBEHHBIH MPHU3HAK KIACCU(PUKALMM, OCHOBaHMS JUIsI OOOOLIEHHS MU
CpPaBHEHU,

BBISBIISATh 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B paccMaTpuBaeMbIX (hakTax, JaHHBIX U
HaOJII0JICHUSX, OTHOCAIIMXCS K (PU3HUUECKUM SIBJICHUSIM;



BBISIBIISITH [TPUYMHHO-CIICICTBCHHBIC CBSI3M MPU M3YYCHHU (U3MYECKHUX SIBICHUI M MPOLIECCOB,
ACJIaTh BBIBOJbI C UCIIOJIB30BAHUCM JCAYKTUBHBIX U MHAYKTHBHBIX YMO3aKJIIO‘I€HI/If/'I, BbIABUT'AaTh
THIIOTE3bI O B3AaUMOCBS35X (DM3UYECKUX BEIUYUH;

CaMOCTOSITENIFHO BBIOMpPATh CIOCOO pemieHus y4eOHOH (u3ndeckod 3amaum  (CpaBHEHHE
HECKOJIbKUX BapHaHTOB PEIICHHUs, BHIOOP HamOosee MOAXOMAAIICr0 ¢ y4ETOM CaMOCTOSITEIBHO
BbIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarelbckue AeiicTBHS:

MCII0JIb30BAaTh BOIPOCHI KaK UCCIIEN0BATEIbCKUII HHCTPYMEHT IIO3HAHMS,

IPOBOJIUTH IO CAMOCTOSITEIIbHO COCTaBICHHOMY IUIAHY OIBIT, HECJIOXKHBIA (U3NIECKUN
9KCHEPUMEHT, HEOOJIbIIOE HCCIIe0BaHUE (PU3MUECKOTO SBICHHUS;

OLICHMBATh HA TPUMEHHMOCTh U JIOCTOBEPHOCTh HH(OPMAIUIO, TOIyYEeHHYI0O B XOJe
MCCJIEJOBAHMSI MJIU DKCIIEPUMEHTA;

CaMOCTOATENbHO (HOPMYIHPOBAaTh OOOOMIEHMS W BBIBOABI 0 pe3yJbTaTaM MpPOBEAEHHOTO
HaOJII0ICHUS, OIIbITA, UCCIIEI0BAHMS,

IPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BuUTHE (U3NYECKUX TMPOLECCOB, a TaKXKe
BBIJIBUTATh MPEATNIOJIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

IPUMEHSATh Pa3JInYHbIE METO/Ibl, HHCTPYMEHTHI U 3alIPOCHI IPHU MOUCKE U 0TOOpe MH(pOpMAIUU
WIN IaHHBIX ¢ YIETOM MPEATIOKEHHON yueOHOH Ppu3rueckoii 3a1auu;

aHaAJIM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPIPETUPOBATh MHGOPMALMIO PA3IUYHBIX BHJIOB U
dbop™m mpeacTaBIeHUs;

CaMOCTOSITENIBHO ~ BBIOMpATh  ONTUMANbHYIO (OpMy MpeaCTaBiIeHMs HUHPOpPMALUU U
WUTIOCTPUPOBATh pElIaeMble 3aJjaul HECIOKHBIMU CXEMaMH, AMarpaMMaMu, UHOW rpaduxoi u
UX KOMOMHAIUSAMHU.

KOMMyHI/IKaTI/IBHbIe YHuBEpPCAJIbHBbIC y‘leﬁﬂble JeCTBUA:

B XO0Jl¢ OOCYXIEHHUs y4eOHOro MaTepuaya, pe3ysbTaToB J1ab0paTOPHBIX PabOT W MPOEKTOB
3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYXIaeMOW TEMbl M BBICKA3bIBaTh HJICH, HAICIICHHBIC Ha
pElIeHHe 33a]]a91 1 TIOJIJIepKaHUe 0J1aroKeIaTeIbHOCTH OOIICHUS;

COIIOCTaBJISITh CBOU CYXKJICHUS C CYXKJICHUSIMH JPYrUX Y4YacTHHUKOB JIHMAJIOTa, OOHApYKHUBATh
pa3iauvue U CXOJCTBO NO3ULINI;

BBIPA)KATh CBOIO TOYKY 3PEHHS B YCTHBIX M TUCHMEHHBIX TEKCTaX;

MyOJIMYHO TPEJCTABISATh PE3YJIbTAThl BBHIMOTHCHHOTO (DH3UYECKOro OmbiTa (IKCIIEPUMEHTA,
UCCIICIOBaHHUS, TIPOCKTA);

MOHMMATh W WCIOJb30BaTh IMPEUMYIECTBA KOMAHIHOM WM WHIAMBUAYAIBHOW pa0OTHI IMpH
pELICHUH KOHKPETHOU (PU3UYECKOM MPOOIEMBI;

MPUHUMATH TICJIM COBMECTHOM IESATEIILHOCTH, OPTaHU30BBIBATH JCHUCTBUS 10 €€ TOCTHIKEHUIO:
pacrpenesiaT poiiu, OOCYXJaTh IMPOLECCHl U Pe3yJIbTaThl COBMECTHOW pabOThl, 0000mIaTh
MHEHHS HECKOJIBbKUX JIFOICH;

BBINOJIHSATH CBOIO YacTh pabOThI, IOCTUTAsi KAYECTBEHHOTO Pe3yJIbTaTa Mo CBOEMY HAIPaBJICHUIO
¥ KOOPJAMHUPYS CBOU JICUCTBHUS C APYTUMHU WICHAMHU KOMAH/IbI,

OILICHUBATh KAYeCTBO CBOETO BKJAJa B OOIIMH NPOAYKT IO KPUTEPHUSM, CAMOCTOSTEIHHO
c(hOpMyJIUPOBAHHBIM YIACTHHKAMH B3aUMOJICHCTBUSI.



Pery1siTuBHBIe yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranuszanms:

BBIABIIATH MPOOJEMbl B JKU3HEHHBIX M Y4YEOHBIX CHUTyalUsX, TPeOYIOLIMX M pEeLIeHus
(bu3nyecKuX 3HaAHMI;

OPUEHTUPOBATHCSI B PA3JIMYHBIX MMOAXOJAaX MPUHATUS pelIeHUH (MHAMBUIYyalIbHOE, MPUHITHE
pelleHus B IpyMIe, NPUHIATHE PELLIEHUH TPYIIIOoii);

CaMOCTOSITENIBHO COCTABIIATh aJITOPUTM pelIeHUs (pU3MUECKON 3a/1aul UM IUIaHa MCCiel0BaHus
C Y4€TOM WMEIOIIMXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATH
IpeJiaraéMble BapMaHThl PELICHUI;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOIMOHAJIbHbII HHTE/IEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIPeJuIaraTh IUIaH €€ U3MECHEHUSI,

OOBSACHATH MPUUYMHBI JOCTHKEHUS (HEJOCTUKEHUSI) PE3YIbTaTOB AEATEIbHOCTH, 1aBaTh OLEHKY
nproOpPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM 4MCIE B XOJ BBIIOJHEHUS (PU3UUECKOIO
UCCIICIOBAaHUS WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEILCTB, M3MEHUBLIMXCS CUTYallHid,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYTHOCTEH;

OLICHMBATH COOTBETCTBUE PE3YNIbTATA LIEIH U YCIOBUAM;

CTaBUTh ce€0s Ha MECTO JPYroro 4ejoBeKa B XOJE CIOpa WIM JAMCKYCCUU Ha HaydyHYIO TEMY,
IIOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;

NPU3HABaTh CBOE MPAaBO HA OMIMOKY MPH pelIeHUH (PU3UYECKUX 33]ad WU B YTBEPKICHHUAX Ha
Hay4YHbIE TEMBI U TAKOE XK€ IPABO JAPYrOro.

INPEJIMETHBIE PE3YJIBTATDI

K koHuy oOyueHus B 7 kJacce IpeIMETHbIE Pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaxxaTb c(hOPMUPOBAHHOCTD Y 00YUaIOIIUXCSl YMEHUM:

UCIIOJIb30BaTh TMOHATUSA: (U3MYECKHE M XUMHUYECKHUE SIBIICHUs, HAOIIOJCHHE, IKCIEPUMEHT,
MOJIeJTh, THUTIOTE3a, CIUHUIBI (DHU3UYECKUX BEITUYHMH, aTOM, MOJICKYJa, arperaTHbIe COCTOSHUS
BelecTBa (TBEpPAOE, JKHUJKOE, Ta3000pa3HOE), MeXaHWYecKoe JABM)XKEHHE (paBHOMEpHOE,
HEPABHOMEPHOE, MPSIMOJIMHEHHOE), TPAaCKTOPHs, pPaBHOJCHCTBYOIIAs cuia, aedopMarus
(ynpyrasi, maacTu4ecKkas), HeBeCOMOCTb, COOOIIAIOIIUECS COCYIbI;

paznuuare sBieHus (AudQysus, TEIIOBOC IBWKCHHE YACTHI[ BEIISCTBA, PaBHOMEPHOE
JBUKEHHUE, HEPABHOMEPHOE JIBM)KCHHUE, MHEPLMS, B3aUMOJICUCTBHE TeEJl, pABHOBECUE TBEPJIBIX
TEJ C 3aKPeIIEHHON OChIO BpaIllCHUs], TIepeiada JaBJICHUs] TBEPABIMU TEIAMH, KUAKOCTSIMU U
razamu, arMochepHoe AaBlieHUE, TUIAaBaHHUE TeN, MPEBPALICHUS MEXaHWYECKOW SHEpruu) Mo
OMHUCAHUI0O WX XapaKTEePHBIX CBONCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIUX JIaHHOE
buznueckoe siBICHUE;



pacro3HaBaTh MPOSIBICHHWE H3YUYEHHBIX (U3MUYECKUX SIBICHUNM B OKPYXAIOIIEeM MHpE, B TOM
yhclie (U3NYECKUE SIBJICHUS B MPUPOJE: NMPUMEPHI JABUKEHUSI C Pa3IMUYHBIMH CKOPOCTSIMH B
JKUBOM W HEXUBOM MpPUPOJE, ACUCTBUE CHJIbI TPEHUS B IPUPOJIE U TEXHUKE, BIUSHHE
aTMOC(EpHOTO NaBJICHUS HA JKUBOW OpraHW3M, IUIaBaHWE PbIO, phIYard B TEJ€ YEIOBEKa, MPH
9TOM TMEPEBOJUTh MPAKTHUECKYIO0 3a/lady B Y4eOHYI0, BBIICNIATH CYIIECTBEHHBIE CBOWCTBA
(npu3Haku) GU3HYECKUX SIBICHUN;

OMKCHIBATh HM3yYEHHBIE CBONCTBA Tel M (U3NYECKUE SBICHUS, HUCHONB3YS (U3HUECKUe
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSS CKOPOCTb,
CWJIa YIPYTOCTH, CUJIa TSKECTH, BEC Tela, CUJia TPEHUs, JAaBlieHue (TBEPIOro Tena, KUIAKOCTH,
ra3a), BbITAJIKMBAIOIIAsl CUJIa, MEXaHWYEeCcKas paboTa, MOIIHOCTh, IJIEYO CHUJIbl, MOMEHT CHJIbI,
KOA(p(UIIMEHT MOJE3HOr0 JCWCTBUS MEXAaHU3MOB, KMHETHYECKas U MOTCHLHUAIbHAs YHEPIus),
OpYA ONUCAHWW TIPABWJIBHO TPAKTOBaTh (DM3WYECKHI CMBICI HCIIOJIb3YEMBIX BEIMYUH, HUX
0003HAYECHUS U €IUHUIBI (U3UUYECKUX BEIUYHMH, HAXOAUTh (DOPMYIIbI, CBA3BIBAIOIINE JAHHYIO
(GU3NUECKyI0 BEIMYMHY C IPYTMMHU BEIMYHMHAMHU, CTPOUTH TpadUKy U3yYEHHBIX 3aBHCHUMOCTEH
bu3NYECKUX BETUYHH;

XapaKTepu30BaTh CBOWCTBAa Tel, (DU3MUECKHUE SIBJICHUS M IIPOLIECCHI, HCIIOJIb3Ys IpaBHIIa
CJIOKEHHsI CHII (BJIOJIb OHOM MpsiMoif), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, npaBuio
paBHOBecHs pblyara (0J10Ka), «30JI0TO€ MPABUIIO» MEXAHUKHU, 3aKOH COXPaHEHUs MEXaHUYECKOU
SHEPruu, IMpU OSTOM JaBaTh CIOBECHYIO (OPMYIMpPOBKY 3aKOHa U 3alUCHIBaTh €ro
MaTEMaTHYECKOE BbIPAKEHUE;

OO0BSACHATh (U3UYECKUE SIBJICHHS, MPOIECCHl M CBOWCTBA TEJN, B TOM YHUCIE€ U B KOHTEKCTE
CUTyalluil MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATH MPUUMHHO-CJIEICTBEHHBIE CBS3H,
CTPOUTHh OOBSICHEHHE M3 |—2 JIOTMYECKMX IIaroB ¢ OMOpOM Ha 1—2 W3y4YeHHBIX CBOMCTBA
(bu3nUecKux ABICHUMA, PU3NICCKUX 3aKOHA MU 3aKOHOMEPHOCTH;

pemiate pacuéTHble 3a7ayu B 1—2 JEHCTBUS, UCHONB3YS 3aKOHBI U (DOPMYIBI, CBA3BIBAIOIINE
¢u3nyecKkue BEIUYMHBI: Ha OCHOBE aHalIM3a YCJIOBHUS 3a/ayd 3alHChIBaTh KpPaTKOE YCIOBHE,
MOJICTaBIATh (PU3UYECKHE BETUYUHBI B (POPMYJIBI U MPOBOJUTE PACUEThI, HAXOIUThH CIIPABOYHbBIC
JTAHHbIe, HEOOXOAMMBIC ISl pEUICHHs 3a/1ad, OICHHMBATH PEATUCTUYHOCTh IOJTYYCHHOU
bu3nYeCKOi BETUYHHBDI;

pacno3HaBaTh IpPOOJEMBI, KOTOPbIE MOKHO DPELIUTh IPU MOMOIIM (PU3NYECKHMX METO/IOB, B
OMKMCAaHUU UCCIIEJIOBAHMS BBIACIATH MPOBEPSEMOE MpPENIoyiokeHue (TUIoTe3y), pa3iudyarh U
MHTEPIPETHPOBATH TOJTYYCHHBIA PE3yNbTaT, HAXOAUTh OMIMOKU B XOJ€ OIBITA, JAETaTh BHIBOJIBI
10 €ro pe3yJbTaTaM;

IPOBOJUTH OMBITHI 1O HAOMIOACHWIO (DU3MUYECKUX SBICHWA WM (U3NIECKUX CBOWCTB TeIl:
dbopMynupoBaTh TpOBEpsiEMbIe MPEANONOKEHUSI, COOMpaTh YCTAHOBKY W3 MPEAIOKEHHOTO
000pyI0BaHUSs, 3aIMCHIBATH XO/1 ONBITa U (POPMYIIUPOBATH BHIBOJIBI,

BBIMIOJHATh TPSMbIE HM3MEPEHHUS pPACCTOSHUS, BPEMEHH, Macchl Tena, o0bEMa, CUIbl U
TEMIEPATYPbI C UCIOJIb30BAHUEM AHAJIIOTOBBIX U IU(PPOBBIX NPUOOPOB, 3aIIUCHIBATH MTOKA3aHUs
npuOOPOB C YUETOM 3aJJaHHON aOCONMIOTHON MOTPEIIHOCTH U3MEPEHHUI;

IPOBOJUTH HCCIICIOBAaHUE 3aBHCHUMOCTH OJHOW (DU3MYECKOH BEIMYMHBI OT JPYyrod ¢
HCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUI (3aBUCUMOCTH YT PaBHOMEPHO JIBHXKYIIErOCs Tela OT
BpPEMEHHU [IBUKCHHUS Tella, CHJIbI TPEHHUS CKOJBKEHHUS OT Beca Tela, KadecTBa 00pabOoTKH
MOBEPXHOCTEN TeJl U HE3aBUCUMOCTHU CUJIbI TPEHHS OT ILIOIIAJNA CONPUKOCHOBEHHUS TEN, CUIIbI
YIOPYTrOCTH OT YAJUHEHUS NPYKUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYXKEHHOW YacTu
Tela U OT IUIOTHOCTH JKUJKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTH Tella, OT TNIyOWHBI, Ha
KOTOPYIO TMOTPY>KEHO TEJIO0, YCIOBUM IJIABaHUS TEJ, YCJIOBUN PABHOBECHUSI pblyara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUU Y4EOHOTO MCCIEAOBAaHUS, COOMPATh YCTAHOBKY M BBIMOJIHATH
U3MEpEHUs, CJenysd MpeUIOKEeHHOMY IUIaHy, (HUKCHpPOBATh pPE3YJbTaThl  TOJTYYCHHOU
3aBUCHUMOCTH (DU3MUYECKUX BEIMYMH B BHJE MPEATOKEHHBIX TaOmuIl W rpadukoB, enarhb
BBIBO/IbI 10 PE3YJIbTaTaM UCCIIEJOBAHMS,

MPOBOJANTH KOCBEHHBIE M3MEpPEHHsS (PU3MUECKUX BEIMUYMH (IUIOTHOCTH BEIECTBA XKHUAKOCTU U
TBEPAOrO TeEla, CUIa TPEHUS CKOJIbKEHUS, JaBJIEHWE BO3[yXa, BBITAJIKWBAKOILAs CuUIa,



JIeMCTBYIOIAs Ha MOrPYKEHHOE B KHUJIKOCTb TeNO0, KO3D(UIIUEHT MOJIE3HOT0 EHCTBUS MPOCTHIX
MEXaHU3MOB), CIeaysl MPENJI0KESHHOW WHCTPYKIHMU: TPU BBITOJHEHHH W3MEPEHU coOuparhb
9KCHEPUMEHTAIbHYIO YCTAHOBKY M BBIUMCIIATh 3HAUEHUE HCKOMOM BEJIMUMHBI,

coOIIIOIaTh MpaBHJIa TEXHUKH OE30MACHOCTH MIPU paboTe ¢ J1a00opaToOpHBIM 000pyI0BAHHEM;
yKa3bplBaTh NPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOIIAIOIINECS COCY b, OapOMETp, phIYar, IMOABMKHBIA M HETOABIKHBIN OJIOK,
HaKJIOHHAs IJIOCKOCTB;

XapaKTepu30BaTh MPUHIMIIEI JIEHCTBUS HM3YYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOMCTB C
ONnopoil Ha uX omnucaHusd (B TOM YHWCIE: TMOAIMUIHUKYM, YCTPOMCTBO BOJONPOBOA,
THJIPABIMYECKUAN IpecC, MAaHOMETP, BBICOTOMED, IMOPIIHEBOH HACOC, apeoMETp), HCHOJb3Ys
3HaHUS O CBOMCTBaxX (U3UUECKUX SBICHUH M HeoOXoAuMble (U3UYECKHE 3aKOHbl MU
3aKOHOMEPHOCTH;

IPUBOJUTE MpPUMEPbI (HAXOAUTh MH(OpPMAIMIO O MpUMepax) MPAKTHUYECKOI'O HCIOJIb30BAHUS
(GU3HYECKUX 3HAHUH B MIOBCEAHEBHOW KHU3HU I 00ecTieueHHs 0€30TIaCHOCTH TPU 00paIleHUH C
npubopaMu M TEXHUYECKUMM YCTPOWMCTBAMM, COXPAHEHMs 3]I0pOBbsl U COOJIONEHUS HOPM
HKOJIOTHUECKOTO MOBEJICHHS B OKPYKAIOIIEH Cpene;

OCYILLECTBIIATh OTOOP MCTOYHUKOB HMH(popManuu B MHTepHETe B COOTBETCTBUHM C 33JaHHBIM
MIOWCKOBBIM 3alpOCOM, HAa OCHOBE MMEIONIMXCS 3HAHUH W TyTEM CpaBHEHUS Pa3IMYHBIX
UCTOYHUKOB BBIIEIATh MH(OPMAIUIO, KOTOpas SIBISETCS MPOTHMBOPEUMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIOJIb30BaTh IPU  BBIIOJHEHUM Y4YEeOHBIX 3aJaHUl HAay4yHO-NOMYJSPHYIO JIUTEpaTypy
(GU3MUeCKOT0 COMEepXKAaHMS, CIPABOYHBIE MaTepHalibl, pecypchl ceTu HHTepHeT, BiaaeTh
npuéMaMM KOHCIIEKTHPOBAaHUS TEKCTa, NpeoOpazoBaHMsl HWHGOpMALMM U3 OJHOW 3HAKOBOU
CHCTEMBI B IPYTYIO;

co3/1aBaThb COOCTBEHHbIE KpaTKHWE IHMCbMEHHbIE M YCTHBIE COOOLIEHHs Ha OCHOBe 2-3
HCTOYHUKOB MH(POPMAIIUU (PU3UUECKOTO COJIEPKaHMs, B TOM YHCIE IyOJUYHO JIeNaTh KpaTKue
coOOlIeHNss O pe3ysbTaTax IPOEKTOB MM Y4YEOHBIX HCCIIEAOBAaHUM, NMPU 3TOM TIPaMOTHO
UCTIOJIb30BaTh M3YUEHHBIH MOHATUHHBIN anmapaTr Kypca (U3HMKH, COTPOBOXKIATH BHICTYIIJICHHE
MpE3CHTAIUEN;

IIPY BBITOJTHEHUN YYeOHBIX MMPOEKTOB U MCCICIOBAHUN PaCpeAeysTh 00SI3aHHOCTH B TPYIIE B
COOTBETCTBUM C IIOCTABJICHHBIMM 33JayaMM, CJIEIUTh 3a BBIIOJHEHHEM IUIaHa JAEUCTBUIA,
aJICKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJAJ B JEATENBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHHKaTHUBHOE B3aMMOJECHCTBUE, YUUTHIBAsI MHEHUE OKPYXKAIOIUX.

K koHuy oOyuenus B 8 kJiacce IpeIMeTHbIE Pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxkaTb c(hOPMUPOBAHHOCTh Y 00YUaIOIIUXCSI YMEHUM:

UCIIOJIb30BaTh MOHATHUS: Macca M pa3Mepbl MOJIEKYJI, TEIJIOBOE JBM)KEHUE aTOMOB M MOJIEKYII,
arperaTHble COCTOSIHHSI BEIIECTBA, KPUCTAJUIMYECKHE M aMOp(HBIE Tella, HACHIIEHHBIA W
HEHACBILLCHHBII Tap, BIaXKHOCTh BO3/yXa, TEMIEpaTypa, BHYTPEHHsS SHEpIus, TEIUIOBOU
JIBUTATEb, 3JEMEHTAPHBIM JJIEKTPUUYECKUN 3apsijl, JJIEKTPUYECKOE I10JIe, MPOBOJHUKH U
JUBJIEKTPUKH, TTIOCTOSHHBIHN 3JIEKTPUYECKUH TOK, MAarHUTHOE I10JIE;

pa3nuuarh ABICHM (TEILUIOBOE PACIIMPEHUE U CKaTHe, TEIUIoNepeada, TEIIIOBOE PaBHOBECHUE,
CMauyuBaHHe, KallWUISPHbIE SBJICHUS, UCIApEHHUE, KOHJEHCALUs, IUIABIEHUE, KPUCTAJUIM3aLus
(oTBepureBaHueE), KHUIIEHHE, Terionepenaya (TEIUIONPOBOJHOCTb, KOHBEKLHS, W3Iy4YCHUE),
JIEKTpHU3alMs Tell, B3aUMOACHUCTBUE 3apsijioB, JCHCTBUSA HIIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJICHCTBUE MarHUTOB, JIEHCTBUE MArHUTHOIO MOJS HA MPOBOJHUK C TOKOM,
3JIEKTPOMArHuTHasi MHIYKIMS) 110 ONUCAHMIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE,



pacro3HaBaTh MPOSIBICHHWE H3YUYEHHBIX (U3MUYECKUX SIBICHUNM B OKPYXAIOIIEeM MHpE, B TOM
ymciie pU3NYECKUe SBJICHUS B IPUPOJIE: TIOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIPHBIE SIBJICHUS B
npupojie, KPUCTAIUIBI B Iipupoae, uznydenue ColHIa, 3aMep3aHue BOJOEMOB, MOPCKHUE OpU3bI,
o0Opa3oBaHHE pOChl, TYMaHa, UHEs], CHETa, 3JIEKTPUUECKUE ABJICHUS B aTMOc(epe, JIEKTPUIECTBO
JKUBBIX OpraHU3MOB, MarHUTHOE ToJie 3eMiu, Apei( MOII0COB, POJIb MArHUTHOTO TOJS AJis
KU3HU Ha 3emuie, MOJISpPHOE CUSIHUE, IIPU ATOM NEPEBOAUTH MPAKTUYECKYIO 33/1a4y B y4eOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SBICHHUI;,

ONKCHIBATh M3YYCHHBIC CBOWCTBA Tel W (U3UYECKUE SBICHUS, HWCIOIB3Yysd (U3NIECKHE
BEJIMYMHBI (TeMIiepaTypa, BHYTPEHHSIS YHEPIHsl, KOJIMYECTBO TEIUIOTHI, yAeIbHas TEII0EMKOCTh
BEIIECTBA, YJAEIbHAs TEIUIOTA IUIABJICHUS, YyJIENbHAs TEIUIOTa MapooOpa3oBaHUs, yJeNbHas
TEIUIOTAa CrOpaHWsl TOIUIMBA, KOA(M(UIMEHT TMONEe3HOro JAEWCTBUSA TEIJIOBOW MAIIUHBL,
OTHOCHUTEJIbHAsl BJIQXKHOCTh BO3/JyXa, OJJIEKTPUUYECKUHM 3aps]l, CHJIa TOKa, 3JIEKTPUYECKOE
HANpsDKEHUE, COMPOTHBIICHHE MPOBOJHHUKA, YIEIbHOE COMPOTUBICHHE BellecTBa, paboTa u
MOITHOCTH JIEKTPUYECKOTO TOKA), MPH OMUCAHWU TPABHIIBHO TPAKTOBATh (PU3MUYECKUI CMBICI
UCIIOJIb3YEMbBIX BEITUYMH, 0003HAUYCHUS U €AUHUIIBI (PU3NYECKUX BEIHYUH, HAXOIUTH (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (DM3MYECKYI0 BEIMYMHY C JPYTMMH BEIWYMHAMH, CTPOUTH TIpaduKu
M3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUMH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUECKHUE SBJIEHUS U IPOLECCHI, HCIOJIb3Ysl OCHOBHbBIE
MOJIO’KEHUSI MOJIEKYISIPHO-KUHETUYECKOW TEOPHH CTPOCHUS BEUIECTBA, MPUHIIUI CYNEPIO3ULIUN
noJiek (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma i ydacTka LeTH,
3akoH Jxoyns—JIeHma, 3akOH COXpaHEHHS DSHEPIUM, IPU OTOM J1aBaTh CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3aIIMChIBAaTh €M0 MaTEMATUUYECKOE BbIPAKEHHUE;

OOBSACHATh (PU3MYECKUE IMPOILIECCHI U CBOMCTBA TEJN, B TOM YHCIE U B KOHTEKCTE CUTyallul
IPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh NPUYMHHOCIEICTBEHHBIE CBSI3U, CTPOUTH
00BsSICHCHUE M3 |—2 JOTMYECKHUX IIaroB ¢ ONMOpod Ha -2 M3y4YeHHBIX CBOMCTBAa (PU3MUYECKHX
ABJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiate pacuéTHbIe 3aJayu B 2—3 JIEHCTBUS, UCHOIB3YS 3aKOHBI U (DOPMYIBI, CBA3BIBAIOIINE
¢u3nyecKkue BEIUYMHBI: Ha OCHOBE aHalIM3a YCJIOBHUS 3a/ayd 3alHChIBaTh KpPaTKOE YCIOBHE,
BBISIBJISITH HEJOCTATOK JIaHHBIX JJIA pELIeHUs 3a7aud, BBIOMpATh 3aKOHBI U (HOPMYIIHI,
HeoOXouMble JUIsl €€ pelIeHMs], NPOBOJUTh PACUETHl U CpPaBHUBATh IOJYYEHHOE 3HAUYEHUE
buznyecKoil BETUYHHBI C U3BECTHBIMU JAHHBIMU;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PpELIMTh IPH MOMOLIM (PU3UYECKHX METOOB,
UCIIONIb3YSl ONMUCAHHME MCCIEIOBAHMS, BBIACNIATH IPOBEPsieMOE MPEANOI0KEHUE, OLIEHHUBAThH
IPABUJIBHOCTD MOPSIJIKA IPOBEIEHUS UCCIIEJOBAHMUSL, JIEJIaTh BBIBOIBI;

MPOBOAMUTH OMbBITHI MO HAONIONEHUI0 (U3MUYECKUX SIBICHUNW WM (U3MUYECKUX CBOWCTB Tell
(KanwUIsIpHbIE SBJICHUS, 3aBUCUMOCTb JaBJIEHUS BO3JyXxa OT ero o0ObéMa, TeMIeparyphl,
CKOPOCTH TIpoOllecca OCTHIBAaHUSI M HAarpeBaHUs MPU HU3IYyYEHUU OT LBETa H3NIydarolen
(moryomaroneil) MOBEPXHOCTH, CKOPOCTh HMCHApEHHsT BOABI OT TEMIIEpPAaTypbl KHUJIKOCTH U
wionaad e€ MOBEPXHOCTH, SJICKTpU3alMs Tel U B3aUMOJICHCTBUE AJIEKTPUUYECKUX 3apsIOB,
B3aMMOJICHCTBUE IIOCTOSHHBIX MAarHUTOB, BHU3yaJM3allUsl MarHUTHBIX II0JIEW MOCTOSHHBIX
MarHuToB, JEHCTBUS MAarHUTHOTO TOJS Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHHTA,
CBOWCTBA  DJIGKTPOJBUTATENS  MOCTOSHHOTO  TOKa):  (OpPMYJIHMpPOBATH  IpPOBEpsSEMbIe
MPEINOJIOKEHUS, COOMpPaTh YCTAHOBKY W3 IMPEAJIOKEHHOT0 00O0pYAOBaHMS, OMUCHIBATH XOJ
omnbITa U (hOpMyIHPOBATH BHIBOABL;

BBITIOJIHATH MPSMbIE U3MEPEHUS TEMIIePATypbl, OTHOCUTEIHHOM BIIAXKHOCTU BO3/yXa, CUIIBI TOKA,
HANpsOKCHUSI C HCIOJIB30BAHUEM AaHAJOTOBBIX NMPUOOPOB M JATUYUKOB (PH3MUECKUX BEIHYMH,
CPaBHHMBATh PE3YJbTAThl U3MEPEHUH C YUETOM 3aJaHHON aOCONIOTHON MOTPEIIHOCTH;

IPOBOJUTH HCCIIEIOBAaHUE 3aBHCHUMOCTH OJHOW (DU3MYECKOH BEIMYMHBI OT JPYyrod ¢
UCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCHMOCTH COMTPOTUBIICHHS MPOBOIHUKA OT €T0 JIHHBI,
IUIOUIA/IM TONEPEYHOr0 CEUEHUs U YAEJIBHOIO CONPOTHUBIICHUS BEILECTBA MPOBOJHUKA, CHIIbI
TOKa, WAYIIEr0o uepe3 MPOBOJAHMK, OT HANpPsDKEHUS Ha MPOBOJHHKE, MCCIEIOBaHUE
MOCJIE0BATEIBHOIO U MapaJlJIEIbHOIO COEIMHEHUN TPOBOAHMKOB): IJIAHUPOBAThH UCCIIEI0BAHUE,



coOMpaTh YCTAHOBKY U BBINOJHATH U3MEPEHHUS, CIeys NPEAJOKEHHOMY IIaHy, (GUKCHUPOBAThH
pe3yabTaThl TOJYYEHHOW 3aBHCMMOCTH B BHUAE TaOMUIl W TpaduKOB, J€naTh BBIBOJBI IO
pe3yibTaTaM UCCIIE0BaHUS;

IIPOBOJUTHh KOCBEHHBIE M3MEpPEHHs (PU3NUECKUX BEIWYHH (yIeIbHAs TEIIOEMKOCTH BEIECTBA,
COIIPOTHUBJIEHUE TPOBOJAHMKA, pabOoTa M MOIIHOCTh 3IEKTPUUECKOrO0 TOKA): IUIAHUPOBATH
U3MEpPEHUsi, COOMPATh SKCIIEPUMEHTAIFHYIO YCTAaHOBKY, CIENysl MPEIIOKEHHOW MHCTPYKLINH, U
BBIYHUCIIATH 3HAUECHUE BEJIMUUHBI;

coOIIIOIaTh MTpaBHJIa TEXHUKH OE30MACHOCTH MPU paboTe ¢ J1a00opaTopHBIM 000pyI0BAHUEM;
XapaKTepu30BaTh NPUHLMIIBI JEHCTBUS M3YYEHHBIX HPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
OMOpOil Ha WX omucaHus (B TOM YHUCIE: CHUCTEMa OTOIUICHUS JIOMOB, THTPOMETp, IapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUYMK HIIEKTPUUYECKON SHEPruH, 3JIEKTPOOCBETUTEIbHbIE
npuOOpBI, HarpeBaTeIbHBIE SJIEKTPONPUOOPHI (IPUMEPHI), DIEKTPUYECKHE MPEIOXPAHUTEIH,
JJIEKTPOMArHUT, 3JEKTPOJBUTATENb IIOCTOSHHOIO TOKA), MCIIOJIb3Yysl 3HAaHUS O CBOMCTBax
du3nUecKux SABICHUNA U HEOOXOAMMbIe (PU3UYECKIE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA U M3MEPHUTEIbHbIE IPUOOPHI MO CXeMaM U
CXEMaTHYHBIM pPHCYHKaM (KUJKOCTHBI TEPMOMETp, TEpMOC, ICHXPOMETp, TUTPOMETD,
JIBUTaTellb BHYTPEHHEr0 CrOpaHusl, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl IEKTPHUECKUX
Hernel ¢ TOCIe0BATEbHBIM U MapaluIeIbHBIM COSAMHEHUEM DJIEMEHTOB, pa3linyas YCIOBHBIC
0003HAYCHMS FIIEMEHTOB JIEKTPUUYECKUX LIeTIeH;

NPUBOJUTE MPUMEPHI (HAXOAUTh MH(OPMAIMIO O TMpUMepax) MPAKTHYECKOTO HCIOJIb30BAHUS
(bu3nuecKrx 3HaHUH B MIOBCEIHEBHOW KU3HM U1 o0ecrieyeHHs 6€3011acHOCTH NPH 00pallieHUH ¢
npubopaMi M TEXHHYECKMMH YCTPOWCTBAMH, COXPAHEHHS 3JI0POBbSI M COOJIONEHUS HOPM
9KOJIOTHYECKOT0 MTOBEICHUS B OKPY>KaIOLIeH cpene;

OCYIIECTBIISATh TMOUCK HH(popManmu (usnyeckoro cojepkanus B VHTepHeTe, Ha OCHOBE
UMEIOIUXCA 3HAaHMM M IyTéM CpaBHEHUS JIONOJHUTENIBHBIX MCTOYHUKOB  BBIJCINATH
UH(POPMALINIO, KOTOPAs SIBIISIETCS IPOTUBOPEUNBON MITH MOXKET OBITh HETOCTOBEPHOH;
UCMOJIb30BaTh IPU  BBIIOJHEHUM Y4YEeOHBIX 3aJaHUIl HAay4YyHO-IOMYJSPHYIO JIUTEpaTypy
(GU3NUECKOT0 COMEepXKAaHMS, CIPABOYHBIE MaTepHalibl, pecypchl ceTu MHTepHeT, BiaaeTh
npuéMaMM KOHCIIEKTHPOBAaHUS TEKCTa, NpeoOpazoBaHMs HWHGOpMALMKM U3 OJHOW 3HAKOBOU
CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE NHMCbMEHHbIE U KPAaTKHUE YCTHBIE COOOIIEHHs, 00001as nHPOpMALIUIO
U3 HECKOJBKUX MCTOYHHKOB (DU3MUYECKOTO COJIEPKAHMS, B TOM YHUCIE MYOJUYHO MPEACTABIATH
pe3ynbTaThl MPOEKTHOM WM HUCCIEI0BATEIbCKOW JIeATENbHOCTH, INPU 3TOM I'PAMOTHO
UCTIOJIB30BaTh M3YUEHHBIH MOHATUHHBIN anmapaTr Kypca (U3HKH, COTPOBOXKIATH BHICTYIIJICHHE
MpE3CHTAIUEN;

IIPY BBITIOJTHEHUHU yYEOHBIX MPOEKTOB M MCCICIOBAHUN (DPU3MYECKHX IMPOIECCOB PACIIPELIIATh
00513aHHOCTH B I'PYIIIE€ B COOTBETCTBUU C IMOCTABJICHHBIMM 3a/1a4aMH, CJIEUTh 3a BBIOJIHEHHEM
IUTaHA JICUCTBUH M KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBAaTh COOCTBEHHBI BKJIA] B
NeSITEeAbHOCTh  TPYIIbl, BBICTPAaWBaTh KOMMYHUKAaTHBHOE B3aWMOJICHCTBHE, IPOSBIIS
TOTOBHOCTb pa3pemaTh KOH(DIUKTHI.

K konmy oOydenust B 9 kijacce npeIMETHBIE Pe3y/IbTaThl Ha 0a30BOM YPOBHE OJDKHBI
OTpaxkaTb cHOPMUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHUM:

MCIIOJIH30BaTh MOHSTHS: CUCTEMa OTCU€Ta, MaTepUalibHAsl TOUKA, TPACKTOPHS, OTHOCUTEIbHOCTh
MEXaHUYECKOTO JBUKEHUS, nedopmarus (ynpyrasi, IacTUYecKas), TpeHue,
LEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTb U IEPErpy3KH, LIEHTP TAKECTH, aOCOIIOTHO
TBEP/IOE TEJO, HEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUs U BOJHBI,
3BYK, MHPPA3BYK U YJIBTPA3BYK, DJIEKTPOMArHUTHBIC BOJHBI, IIKAJIA AJIEKTPOMATHUTHBIX BOJIH,



CBET, OJIM30PYKOCTh M JAlIbHO30PKOCTb, CHEKTPbI UCITyCKaHMs M MOIJIOLIEHU, aldbda, OeTa- u
ramma-u3J1y4yeHus, U30TOIIbl, Si/IepHasl YHEPreTHKA;

pasinyath  siBJIeHUS (PaBHOMEPHOE M  HEpaBHOMEPHOE NPSMOJIMHEHHOE  JBH)KEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE [BU)KEHUE, CBOOOJHOE TaJeHHE TeJl, PaBHOMEPHOE
JIBIDKEHUE I10 OKPY)KHOCTH, B3aUMOJICHCTBHE TeJI, PEaKTUBHOE JBHXKEHHE, KOJieOaTelbHOe
JIBUKEHHE (3aTyxalollMe U BbIHYKJICHHBbIE KOJIEOaHMs), PE30HAHC, BOJHOBOE JBUKECHHE,
OTpa)K€HHE 3ByKa, MNPSAMOJIMHEHHOE paclpoCTpaHEHHE, OTPaKEHHUE U MPEIOMIIEHHE CBETa,
IIOJJHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3IOKEHHE O€JI0ro cBeTa B CHEKTP U CIOXKECHHE
CHEKTPAIbHBIX LIBETOB, AMCIEPCUSl CBETA, €CTECTBEHHAs PaJMOAKTUBHOCTb, BO3HHUKHOBEHHE
JMHENYaTOro CreKTpa U3JIyueHHUs) 0 ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3MUECKUX SBICHUH B OKpY)KalomEeM Mupe (B TOM
yuciae (GU3MUecKue SIBICHUS B MPUPOJAE: NPUIMBBI M OTJIMBBI, JBMKeHUE I1aHeT CoJIHEe4HOM
CUCTEMbI, PEAKTHUBHOE JIBUJKEHUE KHUBBIX OpPraHU3MOB, BOCIPHUATHUE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEWCMUYECKHE BOJIHBI, I[yHaMH, 3XO, LIBETa TeJ, ONTHYECKUE SBJICHUS B
npupoae, OWOIOTHYECKOE JEeWCTBHE BHIMMOIO, YIBTPa(HOIETOBOTO M PEHTI€HOBCKOTO
U3JIy4YE€HUH, eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHUYECKHE JIy4H, DPaJUOAKTUBHOE
U3IyYEHUE MPUPOJIHBIX MMHEPAJIOB, JCHCTBHE pPAJUOAKTUBHBIX HW3JIyYEHUN Ha OpraHu3M
YeJI0BeKa), IPH 3TOM HEPEeBOJIUTh MPAKTUYECKYIO 33/1a4y B y4eOHYI0, BBIIENATh CYIIECTBEHHbIE
CBOICTBa (IIpU3HAKN) PU3NYECKUX SBICHUM;

ONHKCHIBATh M3Y4YECHHbIE CBOWCTBA Tel W (U3MYECKUE SIBICHUS, HUCHOJIb3Yysd (U3NYEeCKUue
BEJIMYMHBI (CPEIHSISI U MTHOBEHHAsl CKOPOCTh TeJla IIPU HEPAaBHOMEPHOM JIBUKEHHUH, YCKOPEHHUE,
nepeMelleHe, MyTh, YyIJOBas CKOPOCTb, CHJIAa TPEHMs, CHUJIa YIPYrOCTH, CHJIA TSDKECTH,
YCKOpEHHE CBOOOJHOTO MAJEHUs, BEC Tela, MMITYyJIbC Tela, MMIYJIbC CHJIBI, MEXaHHYeCKas
paboTa M MOILIHOCTb, NOTEHIMAJIbHAS SHEPIUs Teja, MOJHATOrO HaJ| MOBEPXHOCTHIO 3EMIIH,
NOTEHLMANbHAsl PHEPIUsl CKATOM NpPYKUHbI, KMHETUYECKas HHEpPrus, IOoJHas MeXaHW4YecKas
9HEprus, NepuoJl W 4YacTora KosjeOaHWM, AJMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHAa,
CKOPOCTb CBE€Ta, I0Ka3aTeb IPEIOMIIEHUS CpE/bl), MPU OMUCAHUM NPABUIBHO TPAaKTOBATh
(bu3nuecKuil CMBICI UCIOJIb3yEMBIX BEJIMYMH, 0003HAYCHUS U €AMHUIBI (PU3NYECKUX BEJINYMH,
HaXOJUTh (OPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (DM3MUECKYIO BEJIMYMHY C APYTMMH BEIUYMHAMU,
CTPOUTH TPapUKHN N3YUYEHHBIX 3aBUCUMOCTEN (PM3NUECKUX BEIUYHH;

XapaKTepu30BaTh CBOICTBA TeJ, (PU3NYECKUE SBICHUS U IPOLIECCHI, MCIONb3Ysl 3aKOH
COXPaHEHMsI YHEPI'UH, 3aKOH BCEMHUPHOTO TATOTEHHUS, MPUHIMII CYNEPIIO3ULMU CUJI, TPUHIIMII
OoTHOCcUTENbHOCTH ['anuines, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsSI MMITYJIbCa, 3aKOHbI
OTpPaKEHHsI U TPEIOMIICHHUS] CBETA, 3aKOHBI COXPAHEHMs 3apsAA0BOTO W MAacCOBOI'O YMCEN IPU
AJIEPHBIX pEaKLUsX, MPU ITOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHa M 3alUCBIBATH €rO
MaTeMaTHYeCKOE BbIPAKEHUE;

OOBACHATh (PU3MYECKUE IPOLIECCHl U CBOMCTBA TEJ, B TOM YUCIE U B KOHTEKCTE CUTyalUi
IPAaKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBIABIATH INPUUMHHO-CIIECTBEHHBIE CBSI3U, CTPOUTH
00BsicHEeHHE M3 2—3 JIOTMYECKUX MIAroB C OMOpPO Ha 2—3 HM3YYCHHBIX CBOMCTBA (PU3MUECKUX
SBJICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THbIE 3a1a4 (OMUPAIOLIMECS HA CUCTEMY U3 2—3 ypaBHEHMI), UCIIOJIb3Ysl 3aKOHBI
U (GopMmyiibl, CBs3bIBarOIME (QU3MUECKUE BEJIUYMHBL: HAa OCHOBE aHajM3a YCJIOBHS 3a/lauu
3aIMCBIBaTh KPAaTKOE YCJIOBUE, BBISIBIISATH HEIOCTAIOIINE WM M30BITOYHBIC JaHHBIEC, BHIOMPAThH
3aKOHbl U (QOpMyJbl, HEOOXOAMMBIE Ui PpEIICHUs, NPOBOAMTH PACUYEThl U OLEHUBATH
PEATMCTUYHOCTb MOJTyYEHHOTO 3HAUCHHSI (PU3HMUECKON BEIINYHHEI,

pacrio3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PpEIIUTh MPH HOMOLIM (DU3MYECKHX METOJIOB,
UCIIOJIb3YSl ONMCAHME MCCIIEAOBAHMS, BBIACNATH IPOBEPSIEMOE MPEANOI0KEHUE, OLIEHUBAThH
IPaBUIBHOCTh TIOPSIIKA TPOBEJEHHUS] HCCIEA0BaHMs, JejaTh BbIBOJABI, HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOICHUN U OTIBITOB;

IPOBOJUTH OMBITHI 10 HAOIIOACHUIO (U3UUECKUX SBICHUNH MM (DU3NYECKHX CBOICTB Tel
(u3ydyeHue BTOpOro 3akoHa HprOTOHA, 3aKOHAa COXPaHEHMs JHEPruH, 3aBHCHUMOCTb IEpHOJA



KoJIe0aHUH MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MaJIbIX KOJIeOAHWM, IPSIMOJIMHEHHOE PACIIPOCTPAHCHHUE CBETA, PA3JIOKCHHE OIIOT0
CBETa B CIEKTP, U3yUYCHUE CBOMCTB M300paKE€HUsI B IUIOCKOM 3€pKajie U CBOMCTB M300paskeHuUs
npeaMeTa B COOMparoiei JInH3e, HaOJIr0IeHNE CIUTOIIHBIX M IMHEWYAThIX CIIEKTPOB M3ITyYCHHS):
CaMOCTOSITENILHO COOUpaTh YCTAHOBKY M3 M30BITOUHOTO Habopa 000pYI0BaHMUs, OMUCHIBATH X011
OTIBITA M €TO PE3YJIbTaThl, POPMYIUPOBATH BHIBOJIBI,

MPOBOANUTH MPHU HEOOXOIUMOCTHU CEPUI0 MPSMBIX H3MEPEHH, ONpeaensis CpeaHee 3HAueHUe
U3MepsAeMOil BeMUYMHBI ((DOKYCHOE pacCTOSHHE COOMparomieil JIMH3bI), 00OCHOBBIBATH BHIOOP
crioco0a u3mMepeHus (M3MEPUTEIIBHOTO MpUOopa);

IPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (DU3MUECKUX BEIMYMH C MCIOJIb30BAaHUEM IPSAMBIX
U3MEpEeHHH (3aBUCUMOCTh IIyTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HaualbHOU
CKOPOCTH, IepuoJia KojaeOaHui MaTeMaTUYECKOT0 MasiTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH yTJjia
OTpaXKeHMsI CBETa OT yrja MaJieHus U Yrjia MpeloOMIICHUs OT yrja MaJieHus): MIaHuPOBaTh
HCCIIIOBAaHUE, CAMOCTOSITEIIbHO COOMpPATh YCTAaHOBKY, (DMKCUPOBATHh PE3YNIBbTAThl IMOIY4YEHHOU
3aBUCHUMOCTH (PU3MYECKUX BEIMYMH B BHUAE Tabmui u rpaduKoB, JAenaTh BBIBOABI IO
pe3yJibTaTaM UCCIIE0BAHMUS;

MPOBOANTH KOCBEHHBIE U3MEPEHUs (GU3NYECKUX BEIHUUH (CPEeIHAS CKOPOCTh U YCKOPEHUE Tela
pU PaBHOYCKOPEHHOM JIBIDKEHUH, YCKOPEHHE CBOOOIHOTO MajeHHs, KECTKOCTH IPY)KHUHBI,
KOX(P(GUIIMEHT TPEeHHsI CKOJNBbXKEHHUs, MeXaHudeckas paboTa M MOIIHOCTb, 4acTOTa U TMEPHUO]
KOJICOAHWH MaTeMaTHYeCKOr0 W MPYKHHHOTO MAasTHUKOB, ONTHYECKas CHJIA COOHMparomen
JUH3bI, PATUOAKTUBHBIA (DOH): TIJIAHHUPOBATH H3MEpPEHUs, COOMpPaTh IKCHEPUMEHTATbHYIO
YCTaHOBKY U BBINOJIHATh U3MEPEHUS, CIEYs IPEI0KEHHON HHCTPYKLIUHU, BEIYUCIISITh 3HAUEHUE
BEJIMYMHBI M aHAIM3UPOBATh IOJYyYEHHBIC PE3yNbTaThl C YYETOM 3aJaHHOM MOTPELIHOCTH
U3MEPEHUN;

coOroaaTh MpaBuiia TEXHUKHU 0€30MacHOCTH IpU padoTe ¢ 1a00paTOpHBIM 000PYIOBaHHEM;
pa3auyaTth OCHOBHBIE NPU3HAKUM M3YyYEHHBIX (QU3MYECKUX MOJIENel: MaTepuaabHas TOYKa,
a0COIOTHO TBEPAOE TEJIO, TOYCUHBIN HCTOYHHUK CBETA, JIy4, TOHKAs JIMH3a, INIAHETapHas MOJIEh
aToOMa, HyKJIOHHasi MOJI€JIb @aTOMHOT'O SApa;

XapaKTepU30BaTh MPHUHIMIIBI JACHCTBHUS U3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OMOpol Ha WX ONUCAaHUS (B TOM YHCJE: CHUAOMETDP, JATUYMKU IOJOXKEHHS, PACCTOSHUS U
YCKOpPEHHUs, pakKeTa, O3XOJIOT, OYKH, IMEepHUCKom, QoTroanmapaT, ONTUYECKUE CBETOBO/IBI,
CIEKTPOCKOII, J03UMETp, Kamepa BuibcoHA), MCIONB3Ysl 3HAHUS O CBOWCTBAX (PU3MUECKUX
SBIIEHUHN 1 HE0OX0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMaTHUYHbIE PHUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENbHBIX MNPUOOPOB U  TEXHOJIOTMYECKUX TMPOIECCOB MpPH PEIICeHUH y4eOHO-
IPAKTUYECKUX 3aJa4, ONTUUYECKUE CXEMBbI JUISl IOCTPOEHUSI U300paKEHUH B IJIOCKOM 3€pKaje U
coOuparoIieii JT1H3E;

IPUBOJUTH MpPHUMEPHl (HAXOAWTh MH(OPMALMIO O IMPHUMEpax) MPAKTUYECKOrO0 HCIOJb30BaHUs
buznyecKuX 3HAHUH B MOBCEAHEBHOW KHU3HU Il o0ecrieueHnus 0€30acHOCTH Mpy 00paIlleHUH C
npubopaMu M TEXHHYECKUMH YCTPOWCTBAMH, COXPAHEHHS 3JI0POBbSI W COOJIONEHUS HOPM
9KOJIOTHUECKOTO TIOBEJICHUS B OKPY>KAIOIIIEH Cpefie;

OCYIIECTBIISATh MOUCK MHpopManuu (pusndeckoro cojepxanus B MHTepHETE, CaMOCTOSATENBHO
dbopMynupys MOUCKOBBIM 3alpoc, HAXOJUTh MYTH OMPENEICHUS JTOCTOBEPHOCTH IMOTYYSHHON
MH(POPMALIMU HA OCHOBE UMEIOIINXCSI 3HAHUHN U JOMOTHUTEIBHBIX HICTOYHUKOB,;

UCIIONIb30BAaTh MPHU  BBIOJIHEHWH Yy4YEOHBIX 3aJaHUil HAY4YHO-TIOMYISAPHYIO JIMUTEPATypy
(uU3MYECKOr0o COAEpKAaHMsSI, CIPAaBOYHBIE MaTepuallbl, pecypchl cetu HHTepHeTr, BIaneTh
npuéMaMy KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus HMHGOpPMALMM W3 OJHOW 3HAKOBOMU
CUCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHbIE IUCHMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE HH(pOpMAIUU U3
HECKOJIbKUX HCTOYHHKOB (DPH3MUYECKOTO COAEp)KaHMs, IMyOJMYHO TIPEICTABISATh PE3YJIbTaThI
MPOEKTHON WIIM HCCIEN0BATeNIbCKONW JESATENbHOCTH, IPH 3TOM TPaMOTHO HCIOJIB30BaTh



H3y‘{eHHLII>'I MOHSITUHHBIN arIapar u3ydacmMoro pasjiciia (I)I/I3I/IKI/I " COIMPOBOXAATH BBICTYIIJICHUC

Ipe3eHTaluel ¢ y4éToM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.
TEMATHUYECKOE INIAHUPOBAHUME

7 KJIACC
Ne HaumenoBaHue pa3iesioB U TeEM IPOrPaMMbI KomnuectBo uacos
/1 Bcero Kontponpabie — IIpakTuyecku
paboThI paboThI
Pa3nes 1. ®usuka u eé posib B IO3HAHUM OKPY KAIOIIEro MUpPa
1.1 ®wusuka - HayKa O IPUPOJIE 2
1.2 ®uszuueckue BEIINUYHHBI 2 1
1.3 EcrecTBeHHOHAY4YHBIN METO] TIO3HAHMSI 2 1
Hroro no pazneny 6
Pa3znen 2. [lepBoHayaibHbIe CBEJE€HUA 0 CTPOEHUH BelleCTBA
2.1 CrpoeHue BellecTBa 1
2.2 ]JIBwkeHHe U B3aUMOJICHCTBUE YaCTHI] BEIIECTBA 2 1
2.3 ArperaTHbI€ COCTOSTHUSI BEIIECTBa 2
Hroro no pazneny 5
Pa3znen 3. /IBu:keHue U B3aUMoeiicTBHE TeJl
3.1 MexaHuueckoe IBMKEHHUE 3
3.2 HWuepuus, macca, INIOTHOCTb 4 1
3.3 Cwa. Buasl cun 14 1 2
Hroro no pazneny 21
Pasznen 4. /laBiienne TBEPABIX TeJl, dKMAKOCTEH U ra3oB
4.1 [asnenwue. Ilepenaya naBieHust TBEPALIMU TEIAMH, 3
JKUJKOCTSIMHU U ra3aMH
4.2 JlaBieHHE KUIKOCTH 5
4.3  AtmocdepHoe 1aBlICHHUE 6
4.4  JleiicTBUe )KUIKOCTU U T'a3a HAa NOTPYKEHHOE B HUX TelNO 7 1 3
Uroro no pazneny 21
Pa3znen 5. Pabora 1 MOIIHOCTB. JHeEPrus
5.1 PabGora u MOIIHOCTH 3 1
5.2 IIpocTbie MEXaHU3MBI 5 1

5.3 MexaHuueckas HEprust 4 1 1
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Ne HanmenoBanue pa3neinoB U TeEM IpOrpamMmsl
n/n

Hroro no pazneny
PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
8 KNIACC

Ne HanmenoBanue pas3aeiioB v TeM IPOrpamMMel
n/m

Pa3pean 1. TerioBbie IBJICHUSA

1.1  CrpoeHue 1 cBOICTBA BElIECTBA

1.2 TenioBbie TPOLECCHI

Wroro no pasgeny

Pasznen 2. DiiekTpryeckne 1 MAarHUTHbBIE SIBJIEHUS

2.1  Dnextpuueckue 3apsaapl. 3apsHKEHHbBIE TEIa U UX
B3aMMOJICIICTBHE

2.2 IlocTOsHHBIN 3JIEKTPUUECKHI TOK
2.3  MaruuTHbl€e BJICHUS

2.4  DJIeKTpOMarHWTHas WHIYKIUS
Hroro no pazneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
9 KJIACC

Ne HanmeHnoBaHue pa3iesioB U TEM IPOrPaMMbI
/o

Pa3nen 1. Mexannuyeckue siBJeHHs

1.1 Mexanuueckoe ABHIKEHHUE U CIIOCOOBI €r0 OITMCAHUS
1.2 BsaumopelcTBue Tl

1.3 3akoHbI cOXpaHEHUS

Hroro no pazneny

Pa3nen 2. Mexanndeckue KojJe0aHUs U BOJHBI

2.1 Mexanudeckue Kojieoanus

2.2 MexaHu4ecKHe BOJIHBI. 3BYK

Hroro no pazneny

KomnnuectBo yacos

Pa3znen 3. 3HeKTp0MaFHI/ITHOC MoJi€ M 3JICKTPOMAIrHUTHBIC BOJIHBI

3.1 DneKTpoMarHuTHOE I0JIE€ U 3JIEKTPOMAarHUTHbIE
BOJIHBI

Wroro no pazgeny

Pa3pnen 4. CBeToBbI€ IBJICHUSA

4.1 3akoHBI pacHpOCTpPaHEHUs CBETA
4.2 JIuH3BI U ONITUYECKHUE TPUOOPHI

Bcero KontposbHbie [IpakTnuecku
paboThI paboThI
12
3
68 3 12
KommuecTtBo 4acos
Bcero Kontposbnsie [IpakTrueckue
paboThI paboThI

7

21 1 5

28

7 1

20 1 7

6 1 1.5

4

37

3

68 3 14.5

KonuuectBo uacoB
Bcero Konrtposnbhbie [IpakTuueckue
paboThI paboTsI

10

20 1 3

10 3

40

7

8 1

15

6 2

6

6

6 3
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Ne HanmenoBanue pa3ienoB U TEM IpOrpamMMbl KommuecTBo 4acos

/11 Bcero KontpomnbHbie [IpakTuueckue
paboThI paboThI
4.3 PasnmoxeHue 6e10ro cBeTa B CIICKTP 3 2
Hroro no pazneny 15
Pa3zgen S. KBaHToBbIC SIBJICHUSA
5.1 HcnyckaHue U NOTJIOLIEHUE CBETAa AaTOMOM 4 1
5.2 Ctpoenue aTOMHOTO sijipa 6 1
5.3 SlnepHble peakiuu 7 1 1
Hroro no pazneny 17
Pa3neu 6. IloBTopuTe1bH0-00001a101MIT MOAYJIb
6.1 TloBropeHue u 00OOIICHHE COIEPIKAHUS Kypca 9 2
buzuku 3a 7-9 knacc
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 3 27
INOYPOYHOE IINTIAHUPOBAHUE
7 KUIIACC
No/ Tema ypoka KonunuecTBo yacos
Bcero Kontposbn [IpakTruec
pIe pabOTBI W€ PabOThH
1  ®usuka — Hayka o npupoje. SABneHus npuposl. Puznyeckue 1
SIBIICHUS
2 MexaHuueckue, TEIIOBbIE, JIEKTPUIECKUE, MATHUTHHIE, CBETOBBIE, 1
3BYKOBBIC SIBJICHUS
3  dusnyeckue BEIUYUHBI U UX U3MEPEHUE 1
VYpok-uccienoBanue "M3mepenue reMrepaTypbl IpH IMOMOIIN 1 1

KHUIAKOCTHOI'O TCPMOMETpPA U AaTUUKaA TeMnepaTprI"

5 Kak ¢usuka u apyrue ecTeCTBeHHbIE HAYKH U3Y4arOT MPUPOTY. 1
EcrecTtBenHOHayuHbIl MeTOA Mo3HaHUs. Onucanue Gu3ndeckKux
SIBJIEHUU C IIOMOILLIO MOJEIEN

6 Ypoxk-uccnenoanue "[IpoBepka runoTesbl: JATbHOCTh MOJIETA 1 1
[IapHKa, MyIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIIe
BBICOTA ITycKa"

7 CTpOGHI/IC BCIICCTBA. OHBITLI, JA0Ka3bIBaArOIUEC ATUCKPETHOC CTPOCHHUEC 1

BEIIECTBA

8  JIBMIKEHHE YacTHI] BEIIECTBA 1

9  VYpok-uccnenopanue «ONbITH 10 HAOIIOICHUIO TEILIOBOTO 1 1
PaCIIUPEHUS Ta30BY

10 ArperaTHble COCTOSIHUSI BEILIECTBA 1

11 B3aumocBs3b MeX/1y CBOWCTBAMHU BELIECTB B Pa3HbIX arperaTHbIX 1

COCTOSHUAX U UX ATOMHOMOJICKYJISIDHBIM CTPOCHUCM. Ocobennoctu
arperaTHbIX COCTOSIHUM BOJIBI

12 Mexanunueckoe aBUKeHHE. PaBHOMEpHOE 1 HEPAaBHOMEPHOE 1
JBUYKEHUE

13 Cxopoctb. EquHuiibl ckopocTu 1


https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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No/ Tema ypoka KommdecTBo yacos

Bcero Kontposbn [IpakTruec
pIe pPadOTHl K€ paboTh

14 Pacuer myTH ¥ BpeMEHU JIBHKEHUS 1
15 Wuepuus. 3akoH uHepuuu. BzauMoielicTBrEe TeJ Kak MpUYUHA 1
W3MEHEHUSI CKOPOCTH JIBHXKCHHUSI TEl
16 IlnotHocTh BemiecTBa. PacueT maccel 1 00beMa Tela 1o ero 1
IJIOTHOCTHU
17 Jlaboparopnas pabota «OnpeneneHue MmIOTHOCTH TBEPAOTO Teay 1 1
18 Pemenune 3agau no teme "IImoTHOCTE BemecTna" 1
19 Cuia kak XxapakTepucTika B3aumozaencTsus tei. Cuiia ynpyrocrtu. 1
3axoH ['yka
20 Jlaboparopnas pabota «3yueHre 3aBUCIMOCTH PACTSKECHUS 1 1
(medhopmanum) MPy>KUHBI OT TPUITOKESHHOU CHITBD)
21 SBnenwme taroreHus. Cuia TSKECTH 1
22 CBs3b MEXKIY CHIIOHN TSDKECTH M Maccoll Tena. Bec tena. Peenue 1
3aga4 no treMe "Cuna Tsoxecta”
23 Cwuna TsSKEeCTH Ha ApYyrux miaHeTax. @u3nuecKue XapakTepucTUKu 1
TIJIaHET
24 Wsmepenue cui. JluHaMoOMETp 1
25 Bec Tena. HeBecomocTtb 1
26 CnoxeHue ABYX CHJI, HAPaBJIEHHBIX 110 OJJHOU MPSMOI. 1
PaBHOelicTBYOIIIAsA CUIT
27 Pemenue 3a1a4 no teMe "PaBHoaelcTByIOmAs cui' 1
28 TpeHue CKOIBKEHUS U TPEHUE TIOKOS. TpeHue B IpUpoJie U TEXHUKE 1
29 Jlaboparopras pabota «/3y4ueHre 3aBUCIMOCTH CHJIBI TPEHUS 1 1
CKOJIb>KEHUS OT CHJIBI JIaBJICHUS U XapaKTepa COMPHUKACAIOIINXCS
IMOBEPXHOCTEMN
30 Pemenue 3a7a4 Ha OnpeiesieHUE PAaBHOACHCTBYIOIIEH CHITBI 1

31 Pemenue 3agad no temaMm: «Bec Tenay, «['padudeckoe nzobpaxkenune 1
c», «Cunbl», «PaBHOAEHCTBYIOIIAS CHID»

32 KontpoapsHas pabora 1o remam: «MeXaHH4eCKOoe JTBHKCHUEY, 1 1
«Macca, IIoTHOCTBY, «Bec tenay, «['paduueckoe nzobpakenue
cuy, «Cuibh»

33 JlaBiaenue. CriocoObl yMEHBIIEHUS U YBEJIUYEHUS J1aBICHUS 1

34 laBiieHue rasza. 3aBUCHUMOCTD JaBJICHUS ra3a OT 00bEMa, 1
TeMIepaTypbl

35 Ilepenava naBiieHUs TBEPABIMU TEJIAMU, KHUIKOCTSIMU U ra3aMH. 1

3akon [Nackana

36 JlaBimeHwue B *KUIKOCTH M ra3e, BBI3BAHHOE JICUCTBUEM CHIIBI TSDKECTH 1
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No/ Tema ypoka KommdecTBo yacos

Bcero Kontposbn [IpakTruec
pIe pPadOTHl K€ paboTh

37 Pemenue 3amad mo TeMe «JlaBieHue B )XUIKOCTH U Ta3ze. 3aKOH 1
[Tackans»

38 Coobmaromiecs cocyabl 1

39 T'uapaBiaudeckuii mpecc 1

40 Manowmertpsl. [TopiiHeBO# KUIKOCTHBIM HACOC 1

41 Atmocdepa 3emnu. [Ipuunns! cyniecTBOBaHUS BO3AYIIHONW 000104k 1
3emutn. 3aBUCUMOCTb aTMOC(HEPHOTO AaBICHUS OT BBICOTHI HAJl
YPOBHEM MODSI

42 Bec Bo3ayxa. ATMocepHOe TaBiIeHHE 1

43 MUsmepenne armocheproro nasiaeHus. OneitT Toppuuernm 1

44 3aBUCHMOCTH aTMOC(EPHOTO AABICHUS OT BBHICOTHI HAJl YPOBHEM 1
MOpst

45 Bapometp-anepoua. ATMOCEepHOE TaBICHUE HA PA3IMYHBIX BBICOTaX 1

46 Pemenue 3amau o teme " AtmocdepHoe naBieHue" 1

47 JleiicTBUE KUAKOCTH U ra3a Ha MOrpy>KEHHOE B HUX TEJIO. 1
ApxumenoBa cuia

48 JlabopatopHas padbota «OrmpeaeneHie BRITATKUBAIONICH CHIIBI, 1 1
JEUCTBYIOLIEH Ha TEJO, IOTPYKEHHOE B AKUIKOCThY

49 JlabopatopHas pabora 1mo teme «lccneqoBanue 3aBUCUMOCTH Beca 1 1
Tena B BOJAC OT 00bEMa MOTPY>KEHHOM B KMJIKOCTh YAaCTH TEJIa»

50 IInaBanue Ten 1

51 Jlaboparopnas pabota "KoHCTpyrpoBaHUE apeoMeTpa Hin 1 1
KOHCTPYMPOBAHHME JIOJIKHU U OTIpeJIeieHIE €€ rpy30MoabEMHOCTH"

52 Pemenue 3anau no temam: «IlnaBanue cynos. BozayxomnnaBanuey, 1
«/laBiieHne TBEpABIX TEN, KUAKOCTEN U Ta30B»

53 KonTtpoabsHas pabota 1o teme «JlaBaeHue TBEpAbIX Tell, KUAKOCTEH 1 1
Y Ta30B»

54 Mexanunueckas pabota 1

55 MomHocTh. EquHUIBI MOIITHOCTH 1

56 VYpoxk-uccnenopanue "Pacuét MoniHoCcTH, pa3BUBaeMol pu nmoabeme 1 1
o jectauie"

57 IIpocteie MexaHu3Mbl. Peryar. PaBHOBecHe Cuil Ha pplyare 1

58 Poruaru B Texnuke, ObITY U nipupoie. JlJaboparopuas pabota 1 0.5

«HccnenoBanue yciaoBUil paBHOBECHSI phluara»
59 Pemenue 3a1a4 no TemMe «Y CIIOBUSL PAaBHOBECHUS pblyara 1


https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

No/

60

61

62

63

64

65

66

67

68

Tema ypoka

Koadduuuent moneznoro aeiictust Mmexanusma. JlaboparopHas

pabora «M3mepenne KII1/l HaKTOHHON IIJIOCKOCTH

Pemenue 3amaa mo teme "Pabota, momuocTh, KITJ["
Mexanunyeckas sueprusi. Kunetnueckas v moTeHIUadIbHas SHEPT U
3aKOH COXpaHEHHS MEXaHUYECKON SHEPrUun

VYPOK-3KCIIEpUMEHT 110 TeMe "DKCIIEPUMEHTAIbHOE ONpeie/ieHue
M3MEHEHHUS KMHETUYECKOW U TOTEHUIUATbHON SHEPTUH MTPU
CKaThIBAHUH TE€JIa TI0 HAKJIOHHOM TJIOCKOCTH"

KonTponbHas pabota mo Teme «PaboTa 1 MOITHOCTL. DHEPTHUS)

PesepHblii ypok. Pabora ¢ Tekctamu 1o Teme "MexaHudeckoe
nBIKeHue"

PesepBHrlii ypok. Pabota ¢ Tekctamu o teme "J{aBneHue TBEPIBIX
Te, )KUIKOCTEN U rasos"

PesepeHblii ypok. Pabora ¢ Tekctamu o Teme "Pabora. MomHOCTS.
Oueprus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
8 KJIACC

Ne
/o

10

11

Tema ypoka

OCHOBHBIE TTOJIOKEHHS MOHeKyHHpHO—KHHeTquCKOﬁ TCOPHUU U UX
OIIBITHBIC ITOATBCPIKACHU A

Macca u pazmep aTOMOB U MOJIEKYI
Monenu TBEpAOro, KUIKOIO U Ta3000pa3HOI0 COCTOSIHUM BELLIECTBA

KomnunuectBo yacoB

Bcero Kontposbn [IpakTruec
pIe pPadOTHl K€ paboTh

1 0.5

68 3 12

KomnnuectBo yacos

Bcero Kontpomnsn IIpakTue
bIe paboOTHI KHE pabo

OOBbsicHeHHE CBOMCTB TBEPAOTO, KHUJIKOIO U ra3000pa3HOro COCTOSHUI 1
BEILIECTBA HA OCHOBE I10JIOKEHUI MOJIEKYJIIPHO-KUHETUYECKON TEOPUH

Kpucranmuueckue u amopdHbie Tena

CMaumnBaHue U KanwWUIPHOCTb. [l0BEpXHOCTHOE HATSIKEHUE
TernnoBoe pacmupeHue u cxaTue

Temnepatypa. CBsA3b TEMIIEPATYPBI CO CKOPOCTBIO TEIIOBOTO
JABMOKCHUS 4aCTHUI]

Buytpennsist sHeprus. CriocoObl H3MEHEHHsI BHYTPEHHEH YHEPTUU

Bubl TCILIOIICpEaAaYr

VYpok-koudpepennus "lIpakTuyeckoe UCmoIb30BaHNE TEMIOBBIX


https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

/o

12

13

14

15

16

17

18

19

20

21

22

23
24

25

26
27

28

29
30

31

32

33

34

Tema ypoka

CBOWCTB BEIIECTB K MAaTEPHAJIOB B LEJISAX dHEprocOepekeHus "
KonnuecTBo TeioTel. Y nenbpHas TEIIOEMKOCTb

ypaBHeHI/IC TemnoBoro dananca. TemIoo0MeH U TEMIOBOE PaBHOBCCHC

Jlaboparopuas padota "VcciieqoBanue sBICHUS TEIIOOOMEHA TPH
CMEIIMBAHUH XOJIOHOM U ropsiueit BobI"

Pacuet konuyecTBa TCIIIIOTHI, H606XOI[I/IMOFO IJIs1 HarpeBaHus TCJIa U
BBLACIIACMOI'O UM ITPH OXJIAXKICHHUN

Jlaboparopras padota "OnpenencHue yIeaIbHOW TeIIOEMKOCTH
BelecTna"

9Hepr1/1;1 TOILIMBA. Y JIeIbHas TEIIOTa CropaHus

IInaBnenue n OTBCPACBAHUC KPUCTAJUIMICCKUX TCII. VY nenpHas TemiaoTa
IIJIaBJICHUA

Jlaboparopnas pabota "Onpenenenue yaeabHONU TEIUIOTHI TUIaBIEeHUS
aIpaa"
[TapooOpa3oBanue u kKoHaeHCcanus. Vicnapenue

Kunenue. Y nenbHas Tenaora napooOpa3oBaHus U KOH/IEHCALIUH.
3aBHCHMOCTB TEMITEPATYPBI KUIIEHHUS OT aTMOC(HEPHOTO JaBJICHUS

Brnaxnocts Bo3ayxa. Jlaboparopuas padora "Onpenernenue
OTHOCUTEJIbHOM BIAXKHOCTHU BO3/1yXa"

Pemenue 3amau Ha OIpCACIICHUC BJIAXKHOCTH BO3yXa

[TpunnMnb! paboThl TEIOBBIX ABUTatenen. [laposas TypOuHa.
JIBurarenb BHYTPEHHETO CTOPaHUs

KII/ TermoBoro nurarens. TenaoBble ABUTATEIN U 3a1IUTa
OKPYXKaIOIIEeW Cpebl
3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTUHU B TEIJIOBBIX MpOIleccax

[ToaroroBka Kk KOHTPOJILHOU paboTe 1Mo Teme "TeroBbie IBICHHUS.
W3meHeHue arperaTHbIX COCTOSHUM BellecTna”

KontposbHas padota no teme "TeruioBblie siBnenus. 3menenue
arperaTHbIX COCTOSIHMI BeniecTna"

Onextpuzanus Tei. J[Ba poaa 3JIeKTpUUYECKUX 3apsi/iOB

VYpok-uccnenoBanue "OneKkTpu3anus TeJl UHAYKLIKUENH U Ipu
COMPUKOCHOBEHHUH"

BzaumopeiictBue 3apPsA’KCHHBIX TCII. 3aKoH KYJ'IOHa

OnexTpuueckoe nojie. HanpspkeHHOCTh 3J€KTPUUECKOTo MOJIs.
[TpuHIMI cyneprno3uLuy 3JIeKTPUUECKUX MO

Hocurenu anexTpudeckux 3apsaoB. DneMeHTapHbli 3apai. CTpoeHue
aTroma

[TpoBOTHUKY M JUAICKTPUKU. 3aKOH COXPAaHEHHS AJIEKTPHUECKOTO
3apsaa

KonnuectBo yacos

Bceero Kontponbn IlpakTus
pIe pabOTHI KuE pabdo


https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6

Ne Tema ypoka KomnuecTBo yacos

/m Bcero Kontponsn IlpakTue
pIe pabOTHI KuE pabdo

35 Pemenue 3a1a4 Ha IPUMEHEHHUE CBOICTB 3JIEKTPUUECKUX 3apsi/i0B 1

36 DneKTpU4ecKHil TOK, YCIOBHS €ro CylecTBOBaHus. McTouHuKN 1
AIEKTPUIECKOTO TOKA

37 JleWcTBUS JIEKTPUUECKOTO TOKa 1

38 VYpok-uccnenoanue "JlelicTBHE 3EKTPUUYECKOIO MO HA MPOBOAHUKUA 1 1
U AUDJIEKTPUKHU"

39 DexTpUYeCKUi TOK B METaUIaxX, KUAKOCTSIX U razax 1

40 DnekTtpuyeckas 1enb U €€ COCTaBHbIE YacTH 1

41 Cuna toka. JJabopartopnas pabora "M3mepenue u peryiupoBaHue cuisl | 0.5
ToKa"

42 Dnektpuueckoe Harpsbkenue. Bonstmetp. JlabopaTopnast pabora 1 0.5
"U3mepeHue u peryanpoBaHue HanpsokeHus"

43  ConpoTHUBIICHHE IPOBOIHUKA. Y IEJIbHOE CONMPOTHUBIICHUE BEIIECTBA 1

44 JlabopatopHas pabora "3aBUCUMOCTD IEKTPUUECKOTO COPOTUBICHUS | 1
MIPOBOJHHKA OT €r0 JJIUHBI, TUIOIIAIU TONEPEYHOT0 CEUYEHUS 1
Marepuana"

45 3aBHUCHMOCTH CUJIBI TOKA OT HampskeHus. 3akoH Oma Juis yyacTtka uenu |

46 JlabopaTtopHas padora "lccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, 1 1
UIYLIET0 Yepe3 pe3UCTOp, OT CONPOTUBIICHUS PE3UCTOPA U HAIIPSHKEHUS
Ha pe3ucrope"

47 TlocnenoBaTelbHOE U MapaJlIeIbHOE COSAMHEHUSI TPOBOJTHUKOB 1

48 JlabopaTtopHas pabota "IIpoBepka nmpaBuiIa CI0KEHHUS HAIPSHKCHUI 1 1
MIPU TIOCIICIOBATEIILHOM COEMHEHUH ABYX PE3UCTOPOB"

49 Jlabopatopnas padora "[IpoBepka mpaBuia JUisl CUIIBI TOKA PH 1 1
napajyuiebHOM COEIMHEHUU PE3UCTOPOB"

50 Pemenue 3a1a4 Ha IpuMeHeHHe 3aKoHa OMa s pa3InyHOTO 1
COCJIMHEHHUS IPOBOJHUKOB

51 Pabota 1 MOITHOCTB AMEKTPUIECKOro ToKa. 3akoH J[koymnsa-Jlenna 1

52 JlaboparopHas pabota "Onpenenenue padbOThl U MOIIIHOCTH 1 1
AIEKTPUIYECKOTO TOKa"

53 DnekTpudeckue Lenu U NOTPeOUTENN ANEKTPUIECKON SHEPTUU B OBITY. 1
Kopotkoe 3ambikanue

54 TloaroroBka K KOHTPOJBHOM paboTe 1Mo Teme "DIeKTpUUECKUe 3apsabl. 1
3apsKeHHbIE Tella U UX B3auMozeicTBus. [10CTOSHHBIN 31eKTpUYecKuit
TOK"

55 KoutponbHas paboTa o Teme "DIeKTpruuecKue 3apsabl. 3apsKeHHbIS 1 1

Tena U ux B3aumojieicTBus. IlocTosIHHBIN 3/1eKTpUUecKuii TOK"

56 IlocTossHHBIE MAarHUTHI, UX B3aHUMOJIEHCTBHE 1


https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

Ne Tema ypoka KomnuecTBo yacos

/1 Bcero Kontponbn IpakTue
pIe pabOTHI KuE pabdo
57 VYpok-uccienoBanue "M3ydyeHue rnouei NnoCTOSHHBIX MarHUTOB" 1 1
58 MarunutHoe nose. MarautHoe 1oJie 3eMJIH U €ro 3HaYeHUE JUIsl )KU3HU 1
Ha 3emiie
59  OmnsIT Dpcrena. MarHuTHOE 10JI€ ANEKTPUIECKOro Toka MaruutHoe 1

T0JIe KaTyIIKH C TOKOM
60 IIpumeHeHUE JIEKTPOMAarHuToB B TexHUKe. JlabopaTopHas pabora 1 0.5
"N3yueHue neicTBUsI MArHUTHOTO T1OJIS1 HA MPOBOAHUK C TOKOM"
61 DnexTpoaBUTrarenb MOCTOSTHHOTO TOKa. Mcnonap3oBanue 1
ANEKTPOBUTaTENEW B TEXHUUECKUX YCTPONCTBAX U HA TPAHCIIOPTE.
Jlaboparopuas padota "KoHcTpyrpoBaHue 1 u3ydeHue padoThl

aleKTpoaBUrarens'

62 OmnsiTel @apajes. 3aKOH JIEKTPOMAarHUTHON nHAyKIuU. [IpaBuiio 1
Jlenma

63 DnekrporeHeparop. CriocoObl MOMTyUEHUs ANEKTPUIECKOW SHEPTUH. 1

BHGKTpOCTaHHI/II/I Ha BO300HOBJIIEMBIX HCTOYHUKAX OHCPIUH

64 IloaroroBka K KOHTPOJLHOU paboTe MO TeMe "DICKTpUUECKUE U 1
MarHuTHBIC SIBJICHHS"

65 KoutponbHas pabota no Teme "DIeKTprUUecKue U MarHUTHBIE siBneHus" 1

66 Pesepsublii ypok. Pabota ¢ Tekctamu no Teme "TernsoBbie sBiIeHUS" 1
67 Pesepsusblii ypok. Pabora ¢ Tekctamu no teme "llocTostHHBIN 1
AJIEKTPUYECKUM TOK"
68 PesepBublii ypok. PaboTa ¢ Texctamu 1o Teme "MaruuTHbie siBJIeHUS" 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 2 14.5
9 KUIACC
Ne Tema ypoka KonuuecTBo uacoB
/i Bcero Kontponbn ITpakTuueck
bIe paboOThl K€ PabOThI
1  Mexanuueckoe aBuxkeHue. MarepuanbHas TOUKa 1
2 Cucrema orcyeta. OTHOCUTEIBLHOCTh MEXAHUYECKOTO JABUKCHUS 1
3 PaBHOMepHOE NPAMOJUHEITHOE ABUKEHHUE 1
4  HepaBHOoMepHOE NpsMOIUHENHHOE IBIKEeHHE. CpenHsis U 1
MI'HOBEHHAsi CKOPOCTh
5  IlpsmonuHeitHOE PaBHOYCKOPEHHOE JBUKEHHE. Y CKOPEHUE 1
6  CkopocTb NPSAMOJIMHEHHOTO PAaBHOYCKOPEHHOI'O IBH)KEHUS. 1

I'padux ckopocTu

7  JlaboparopHas pabota "OnpeneneHue ycKopeHus Tena npu 1 1
PaBHOYCKOPEHHOM JIBH)KEHUU 110 HAKJIOHHOM MIIOCKOCTH"

8 CBoOoaHoe nagenue ten. OnwiTel [anunes 1


https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

/o

10
11

12

13

14

15

16
17

18

19

20

21

22

23

24

25

26

27

28

29

30

Tema ypoka

PaBHOMeEpHOE aBMkKEHUE IO OKpYKHOCTH. [lepnon n yactora
oOparienus. JIunelHas u yrioBasi CKOPOCTH

LleHTpOoCTpEMUTENBHOE YCKOPEHUE
[Tepsriii 3akoH HeroTOHA. BEKTOp CHIIBI

Bropoii 3akoH HeroTtoHa. PaBHOoelcTByrOIIas cuiia
Tperuii 3akon Herorona. Cyneprio3unus cui
Pemenue 3agau Ha npuMeHeHue 3aKk0HOB HbroToHa
Cuna ynpyroctu. 3akoH ['yka

Pemenue 3anaq no teme «Cuia ynpyroctu»
Jlaboparopras padota «OnpeneneHne KeCTKOCTH PYKIHBD)

Cuna Tpenus
Pemenue 3anau no reme «Cuia TpeHUs»

Jlaboparopnas padota "Onpenenenue koddduiineHTa TpeHus
CKOJIBKEeHUS"

Pemenue 3anau o reme "3akonsl Hetotona. Cusa ynpyrocru.
Cuina tpenus"

Cuna TSKECTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEHUE
cBOOO/IHOTO Ma/IeHus

VYpok-koHpepenuus "JBrkeHne Tes BOKPYT rpaBUTallMOHHOTO
uentpa (Conneynas cucrema). ['anaktuxu"

Pemenue 3anay no Teme "Cuia TSHKECTH U 3aKOH BCEMUPHOTO
TAroTeHUs"

[lepBas kocmuueckasi ckopocth. HeBecoMoCTh 1 meperpy3ku

PaBHOBecHe MaTeprallbHOM TOYKH. AOCOIIOTHO TBEPIOE TEINO.
PaBHOBecue TBEPIOTO Tela € 3aKPETIEHHON OCBIO BpaIllCHUS.
MowmeHT cunsbl. L{eHTp TsxecTr

PaBHOBecHe MaTepHrallbHOM TOYKH. AOCOIIOTHO TBEPIOE TEINO.
PaBHOBecue TBEPIOTO Tela € 3aKPETIEHHOW OCBIO BpaIllCHUS.
MowmeHT cunsbl. LleHTp TssxecTH

Pemenue 3anau no teme "MomeHT cuiibl. LleHTp TsxecT"

[ToaroroBka K KOHTPOJIBHOHU paboTe 1Mo Teme "MexaHndecKoe
nBwxkeHue. Bzaumonencraue ten"

KonTponbHas padota o Teme "MeXxaHHYeCKOe JIBUKCHHE.
B3aumoneiictsue Ten"

KonnuectBo yacos

Bcero Kontponba Ilpaktuuect

bIe PaOOTHI

ue paboThl


https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

/o

31

32

33

34

35

36

37
38

39
40

41

42

43
44

45
46

47

48

49

50
51

52
53

54

55

Tema ypoka

Nmnynbe Tena. Umnynbc cuiibl. 3aKOH COXpaHEHUS UMITYJIbCA.
Yipyroe u HEynpyroe B3auMoIeHCTBUE

Pewenue 3anau no reme "3akoH coxpaHeHUs UMITyJbca"

VYpok-koHpepeHius "PeakTUBHOE IBH)XKEHHUE B IPUPOJIC U
TeXHUKe"

Mexanunueckast paboTa U MOLIHOCTb
PaboTa cuitbl TSKECTH, CUITBI YIPYTOCTH U CHITBI TPEHUS

Jlaboparopnas pabota «Onpenenenre paboThl CUIIBI TPEHUS TIPU
PaBHOMEPHOM JIB)KCHHUU TeJla 10 TOPU30HTATHHOM MOBEPXHOCTI

Csi3b 2HEpruM 1 padoThl. [loTeHIIMabHAS SHEPTUS

Kunernueckas sneprus. Teopema 0 KHHETHYECKON SJHEPIUU

3aKOH COXpaHEHHsI SHEPTUU B MEXaHUKE
Jlaboparopnas pabota «/3ydeHne 3aKkoHa COXpPaHEHUS YHEPTUN

KonebartenbHoe IBUKEHUE U €0 XapaKTEPUCTUKU
3aryxatomue Koynebanus. BoinyxnenHble konebanus. Pe3onanc

MareMaTnueckuil ¥ NpyKMHHBIN MASITHUKA

VYpok-uccienoBanne «3aBUCUMOCTD TIEPHOJa KOJIEOaHHH OT
’KECTKOCTH MPYKUHBI U MAaCCBHI IPy3a»

HpeBpameHHe OHCPI'UH IIpU MCXAaHUUYCCKUX KOJIEOAHMIX

Jlaboparopnas pabota «Onpenenennue 4acToThl U epruoaa
KoJ1e0aHui NPYKUHHOTO MasiTHUKa

Jlaboparopuas padota «IIpoBepka HE3aBUCUMOCTH MTEPHOIa
KOJIeOaHMIi TPy3a, MOJBCIICHHOTO K HUTH, OT MAaCChl TPpy3a»

Mexanndeckue BoJHEI. CBOMCTBA MEXaHUYECKHUX BOJIH.
HpOZ[OJIBHHe 1 IOIICPCYHBIC BOJIHBI

VYpok-koHpepenuus "MexaHndeckue BOJIHBI B TBEPAOM TeJlE.
Ceiicmuueckue BOIHbI"

3By1(. PaCHpOCTpaHCHI/IC H OTPA’KCHHUC 3BYKa

VYpok-uccnenosanue "Habmro1eHne 3aBUCUMOCTH BBICOTHI 3BYKa
OT YacTOTHI"

I'pomMKOCTb 3ByKa U BbICOTA TOHA. AKYCTUUECKUN PE30HAHC

VYpok-koHpepeHuus "YibpTpa3ByK U HHQPa3BYK B IPUPOJIE U
TeXHHUKE"

[ToaroroBka Kk KOHTPOJILHOU paboTe 1Mo TeMe "3aKOHBI
coxpaHeHUs. MexaHn4ecKue KoJieOaHus U BOJIHBI"

KonTponbHas padoTa o Teme "3aKOHBI COXpaHEHUSI.

KonnuectBo yacos

Bcero Kontponba Ilpaktuuect

bIe PaOOTHI

ue paboThl


https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
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Tema ypoka

Mexanudeckue KoJjieObanus U BOJIHbI"

DNEKTPOMarHuTHOE MoJje. DJIEKTPOMAarHUTHBIE BOJIHBI

CpoiicTBa QJICKTPOMAruuTHLIX BOJIH

Ypok-koHpepenuus "lkana 31eKTPOMarHUTHBIX BOJH.
Hcnonbs3oBanue 37€KTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBs3HU"

VYpok-uccienoBanue "M3ydeHne CBONCTB AIEKTPOMArHUTHBIX BOJIH
C TIOMOIILI0 MOOMIIBHOTO Teledona"

Pewrenue 3aiau Ha onpeeneHne 4acTOThl U JITTUHBI
3JIEKTPOMATHUTHOM BOJIHBI

DnekTpoMarHuTHas mpupoza ceera. CKopocTs cBeTa. BoHOBbBIE
CBOICTBA CBETa

Hcrounuku cera. [IpsiMonuHeliHOE pacripocTpaHeHHE CBETa.
3armenus Comnnua u JIyHsl

3akoH oTpakeHus cBeTa. 3epkaia. Pemenue 3aqa4 Ha MPUMEHEHHE
3aKOHa OTPaKCHUS CBETa

HpeHOMHeHI/Ie cBeTa. 3aKOH IpCIIOMJICHUS CBCTA

ITonHoe BHyTpeHHEe oTpakeHue cBeTa. Vcronb30BaHue MOITHOTO
BHYTPEHHEI0 OTPAKEHUS B ONITUYECKHUX CBETOBOAAX

Jlaboparopunas pabota "HccrienoBanue 3aBUCUIMOCTH YTiia
MPEJIOMJICHUS CBETOBOTO JIyya OT YIJIa MMaJICHUs Ha TPaHuIe
"Bo3yx-cTekao""

Ypok-koHpepenuus "Mcrnoap30BaHre TOTHOTO BHYTPEHHETO
OTPaXEHUS: CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBA3B"

JIun3el. OnTuyeckas cuiia JUH3bI
[TocTpoenue n3o0pakeHUi B JIMH3aX

Jlaboparopras padota "Onpenencane HOKyCHOTO pacCTOSHUS U
OINTHYECKOM CHITbI COOMPAIOIIICH JINH3BI"

Ypok-koHpepenuus "OnTuueckue TMH30BbIe TPHOOPHI"
I'na3 kak ontuyeckas cucreMa. 3peHue

Ypok-koHpepenuus "Jledextst 3penus. Kak coxpanuts 3penue"

Pasnoxxenue 6enoro cera B criekTp. OnbiTel HetoToHa. CrioskeHue
CIIEKTpaJIbHBIX LIBETOB. [{ucnepcus ceera

Jlaboparopras padoTa "ONBITHI O PA3JIOKEHHUIO OEJIOTO CBETa B
CIIEKTP M BOCIIPUATHIO LIBETA MIPEIMETOB TIPU MX HAOIIOICHUH
gyepe3 [BETOBbIC (GMIBTPHI"

VYpok-nipakTukyM "BoHOBBIE CBOWCTBA CBETA: AUCTIEPCHUSI,
uHTephepeHus u gudpakuus"

OmnbiThl Pesepdopaa v rianerapHast MoJieNib aToMa

KonnuectBo yacos

Bcero Kontponba Ilpaktuuect

bIe PaOOTHI

ue paboThl


https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

Ne Tema ypoka KomnuecTBo yacos

/i Bcero Kontponsn IlpakTrueck
pIe pa0OTBI M€ PabOTHI

78 Tloctynatel bopa. Moaens aroma bopa 1
79 Hcmyckanue u norJomieHue ceera atomoM. KBantel. JIuneituarsie 1
CHEKTPHI
80 VYpoxk-mpakTukym "HabmtoeHue cnekTpoB UCITyCKaHus" 1 1
81 PagnoakTHUBHOCTH U €€ BHUIbI 1
82 Crpoenue aroMHOro siapa. Hykinonnas moxaens 1
83  PagumoaktuBHbIE NpeBpalleHus. M3oTorsl 1
84 Pemienue 3a1au no teme: "PaguoakTuBHbIC NpeBpalieHus" 1
85 Ilepuox momypacmnasa 1
86 VYpok-koH(pepeHuus "PaaroakTUBHbIE U3Iy4YE€HUS B IPUPOAE, 1 1
MEJHIIHE, TEXHUKE"
87 Snepnble peaknuu. 3aKOHBI COXPAHEHHS 3apsA0BOTO M MAaCCOBOTO 1
qHCcel
88  DHeprus cBA3M aTOMHBIX siiep. CBA3b MAacChl U SHEPTUU 1
89 Pemienue 3a1ay o teme "AnepHsie peakuun" 1
90 Peakiuu cuntes3a u aenenus saep. Mcrounuku sneprun ConHua u 1
3BE3 ]
91 Vpok-kondepenuus "AnepHas suepreruka. JleicTBus 1 1

PaaruOaKTHBHBIX I/ISJ'Iy‘leHI/Iﬁ Ha )XHMBBIC OpFaHI/IBMH"

92 TloaroToBka K KOHTPOJBHOU paboTe mo Teme "DIeKTPOMAarHUTHOE 1
nosie. DJIeKTpOMarHuTHeIe BoJHbI. KBaHTOBEIE siBeHUA"

93 KontponpHas padora 1mo Teme "DIeKTPOMArHuTHOE TOoJIe. 1 1
DJIEKTpOMarHuTHbIC BOJHBI. KBaHTOBbBIC SABICHUS"

94  TloBropenue, o6o0menue. JlabopaTopHsie paboOThI IO KypCy 1 1
"B3aumopeiictue ten"

95 TloBropenue, o0o0meHue. Penenne pacueTHBIX U Ka4eCTBEHHBIX 1
3aga4 no teme "TemnnoBsie mpoiecchl”

96 TloBropenue, obo0mieHne. Perienne pacueTHBIX U KaueCTBEHHBIX 1
3amau o teme "KIIJ[ TeroBbix nqurareneit”

97 TloBropenue, o0o0meHue. Penenne pacueTHBIX U Ka4eCTBEHHBIX 1
3anau no teme "KIIJ[ anexkrpoycranoBok"

98 TIloBTopenue, o6obmenue. JlabopaTopHsie pabOTHI IO KypCy 1 1
"CBeToBbIe siBJICHUSA"

99 TloBropenue, obobmenue. Pabora ¢ Tekcramu 1o TeMe "3aKOHbI 1
COXpaHEHHUA B MeXaHUKe"

100 IToBTopenue, 0606mmenue. Pabora ¢ TekcTamMu 1o Teme 1
"Konebauus 1 BOJIHEL"


https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82

Ne Tema ypoka KomnuecTBo yacos

/i Bcero Kontponsn IlpakTrueck
pIe pa0OTBI M€ PabOTHI

101 IToBTopenue, o6o6menue. Pabora ¢ Tekcramu o teme "CetoBeie 1
sIBIIEHUS"

102 IToBTopenue, o60o6mmenue. Pabora ¢ Tekcramu 1o Teme "KBanroBas 1
u siiepHas pusuka'

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 3 27
YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VISl YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET


https://m.edsoo.ru/ff0c3044

