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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKEe HA YpPOBHE OCHOBHOTO OOLIEro 00pa3oBaHUs
COCTaBJIeHa Ha OCHOBE MOJIOKEHU W TpeOOBaHMI K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHON MpPOTrpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepaibHON pabouel MporpaMMbl BOCIUTAHUS U
Konuenuuu npenonaBanusi yueOHoro npeamera «Ouznka.

CopepkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (opMupoBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTA OOyYaroUIuXcsi M OpraHu3aluio U3y4YeHUs
¢u3MKN Ha AESITENbHOCTHON OCHOBe. B mporpamme mo (usuke y4HTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanmsauuu TpeboBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM Pe3yJibTaTaM OOyUEHHs], a TAKKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00TIIeT0 00pa30BaHUAI.

[TporpamMMma no ¢u3uKe ycTaHaBIMBAET paclpesesieHue yueOHoro MaTepuana
no rojgam oOydeHus (MO Kjaccam), mpejiaraeT IpUMEpHYIO MMOCIe0BaTEIbHOCTD
U3Y4YEHUs TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEpKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yYaroUXCsl.

[IporpamMmma mo Qu3uke paszpaboTaHa C LEIbIO OKAa3aHUS METOIUYECKOM
MOMOIIHM YYUTEIIO B CO3/1aHUU pabouell mporpaMMBblI 10 y4eOHOMY MPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MIPEIMETOB, MMOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE IPOIIECCOB U SBJICHUH,
M3y4aeMbIX XUMHEHN, OU0JI0THEH, acTpoHOMUEH U Puzndeckoi reorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAYUHYIO KapTUHY MHpa, MPENOCTaBIAeT HauboJiee SCHBbIC
o0pa3ipl MPUMEHEHUsI HayYHOT0 METOJa MO3HAHUs, TO €CTh CIoco0a MOydeHus
JIOCTOBEPHBIX 3HAHUI O MHUPE.

OpnHa U3 TJaBHBIX 3a/lay (PU3MYECKOro OO0pa3oBaHUsI B CTPYKType OOIIero
o0pa3oBaHHsl COCTOMT B (POPMHUPOBAHWUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH W
MHTEepeca K HayKe y 00y4Jaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TIpEHAIoiaraeT OBJAJECHUE
CJIENYIOIMMHA KOMIIETEHTHOCTSIMU, XapaKTEePU3YIOIMMU €CTECTBEHHOHAYUHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U MOHUMATh OCOOEHHOCTU HAYYHOTO UCCIIEIOBAHUS;

e UHTEPIPETHPOBATH  JAaHHBIE U  MCIOJb30BaTh  HAyYHbIE
JI0Ka3aTesIbCTBA JIJISl TOJTy4eHHS BBIBOJIOB.

[lenn wusyueHus (GU3MKA HA YpPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHUs
onpeznenensl B Konuenuuu mnpenogaBanusi ydeOHoro mpenMera «@Pusuka» B
oOpa3oBaTenbHbIX oOpranm3anusx Poccuiickoit ®exepanuu, peaqu3yOLUINX
OCHOBHBIE  001Ie00pa3oBaTeIbHbIE MPOrPaMMbl, YTBEPKAEHHOW pelIeHUEM



Konnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (MpoToKoJ OT 3
nexadpst 2019 r. Ne [1K4BH).
Hean usyyeHus pusuku:

npHOOpeTEeHHEe HHTEpeca W CTPEMJICHHS OOYYaloIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJBI, Pa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYIHOM METOJIe TIO3HAHUS U (popMHpOBaHUE
UCCIIeIOBATEILCKOIO OTHOIICHHUS K OKPYIKAIOIIUM SIBJICHHSIM;
(dbopMUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yjibTaTa H3yueHHUsI OCHOB
CTPOCHHS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKU;
(dopMUpOBaHHE TPEJCTABICHUA O POJIM (U3HKH IS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAYK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTaBIEHHMH O  BO3MOXHBIX  chepax  Oyaymiei
po(heCCHOHANILHOM JIeATEIbHOCTH, CBA3aHHON ¢ (DPU3MKOM, IOArOTOBKA K
JabHeNIIeMy 00yYEeHHIO B 3TOM HaIlpaBJICHUH.

JlocTrKeHHE 3TUX IeJleld MporpamMMmbl MO (HU3MKE Ha YPOBHE OCHOBHOTO
o01mrero o0pa3oBaHusa 00€CIIeYNBACTCS PEIICHUEM CIIEAYIOINX 3a1aY:

npuoOpeTeHne 3HAHUW O JUCKPETHOM CTPOSHHM BEUIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKMX, MArHUTHBIX M KBAaHTOBBIX
SBIICHUSX;

npuoOpeTeHne YMEHHUI OMHUCHIBATh U OOBSCHATH (PU3UUECKHE SBICHUS C
UCTIOJIb30BAHUEM TOJTyYEHHBIX 3HAHUH;

OCBOCHHME METOJIOB pELIeHUs MPOCTEHINIMX pacu€THBIX 3aJady C
UCTIOJIb30BAHUEM dusnueckux MoOJIeIeH, TBOPYECKUX u
NPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIIOAATh IPUPOIHBIEC SBJICHUS U BHIIOIHATH OMBITHI,
nabopaTopHble paOOTBl U AKCIEPUMEHTAJbHbIE HCCIEAOBAHUS C
MCTIOJIb30BAHUEM M3MEPUTENBHBIX IPHOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ nHPOpMalmel (HU3NIECKOTO CONEpKaHUS,
BKJItOUYasi ”HPOPMAIIUIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, aHAIN3 U
KPUTHYECKOE OlIEHHBaHNE WH(OpMALUY;

3HaKOMCTBO c0 cepaMu npodecCHOoHANBHON AeATeIbHOCTH, CBA3aHHBIMU
¢ (Qu3MKOW, M COBpPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX (PU3UUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

o0pa3oBaHust OTBOAUTCS 238 yacoB: B 7 Kiiacce — 68 yacoB (2 yaca B HefIeN0), B 8
KJacce — 68 yacoB (2 vaca B Heaenmo), B 9 kiacce — 102 yvaca (3 yaca B Henelto).

[Ipennaraemsiii B mporpamMmMe 1o (usmnke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATENIbHBIM XapaKkTep, YUUTENb JeJaeT BbIOOp MPOBEICHUS



7abopaTOpHBIX PabOT W OMBITOB C YYETOM WHIMBHIYATBHBIX OCOOCHHOCTEH
o0ydJaronmmxcsi, CUCKa SKCIEPUMEHTAIBHBIX 3aJaHui, TpeiaraéMbplx B paMKax
OCHOBHOTO T'OCYJJapCTBEHHOTO 3K3aMeHa 1o (hu3mke.



COJAEPKXAHUE OBYUYEHUA
7 KIIACC

Pa3nen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPY/KAK0IIEro Mupa.

@usnka — Hayka o mnpupone. fBineHus npuponbl. OU3NYECKUE SBICHUSA:
MEXaHUUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeNMUMHBL. M3MmepeHue @u3anyueckux BelWyuH. Puznyeckue
npudopsl. [lorpemnocts n3mepennit. MexxayHapoHasi CHCTeMa €MHHII.

Kak ¢wusuka wu gApyrme ecTeCTBEHHbIE HAyKd W3y4YalOT TPHUPOY.
EcTecTBeHHOHAyuUHbI METOJ TMO3HAHMS: HAOJIOJIEHUE, MOCTAHOBKA HAYyYHOIO
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHUE
HaOmromaemoro siieHus. Onucanue GU3NIEeCKUX SBICHHUHA C TIOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHn4deckue, TEIUIOBbIE, JJIEKTPUYECKHUE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. ®usnyeckue MpuOOPHl U MPOLEIypa NPSIMbIX U3MEPEHU aHAJIOrOBBIM U
(G POBBIM PUOOPOM.
Jlabopamopnsie padomul u onsimel.
1. OmnpezeneHue LEHbI ACJICHUS Kbl U3MEPUTEIBHOIO MPUOOpa.
2. N3mepeHune pacCTOAHUN.
3. Hzmepenue oO0bEéMa KUIAKOCTH U TBEPOTO Tea.
4. OmpeneneHue pa3MepoB MajbIX TE.
5. M3Mepenue Ttemmeparypbl IMPU NOMOIIM KHUJIKOCTHOTO TEPMOMETpa U
JaTYuKa TEMIIEPATYPBHI.

6. IIpoBeneHue uccnenoBaHus MO NMPOBEPKE TMIOTE3bl: NAJbHOCTh MOJIETA
IIapuKa, MyIMeHHOTO TOPU30HTAIBHO, TeM OO0JIbIlNe, YeM OOJbIle BHICOTA
Iy CKa.

Pa3znen 2. IlepBoHauajibHbIe CBEeeHUS 0 CTPOCHNH BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJIb, WX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne yactull BemiecTBa. CBSI3b CKOPOCTH JABMIKEHHSI YacTHI[ C
Temriepatypoil. bpoyHoBckoe nBuxenue, nuddysus. BzaumomeicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEH U TBEPABIX
(KpUcTaIMYecKux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M MX aTOMHOMOJICKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Hemoncmpauyuu.

1. Habnronenue 6pOyHOBCKOTO JBUKECHHUS.



2. Habmonenue nuddysum.
3. HabGmomenue  siBmeHud,  OOBSCHSIOMIMXCS  TMPUTSHKEHUEM  WJIU
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopuvie pabomul u onvimeol.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCMOJIb30BAaHUEM

dotorpaduii).
2. OnpITHI O HAOTIOJEHUIO TEJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:KeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe [BWXKEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPABHOMEPHOM ABMKEHHH. Pacuér mytu u
BPEMEHU JBUKEHHUSI.
SBneHne uHEpUMM. 3aKOH HMHEPLUHU. B3auMoaencTBhe Tell Kak NpUYMHA
W3MEHEHUSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOoCcTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IMHHULIE
o0BbEMa BelIecTBa.
Cuna Kak XapakTepHCTHKa B3auMoJehcTBUs Ted. Cuila ynpyrocTd M 3aKOH
['yka. M3mepenne cuiibl ¢ MOMOILIBIO AUHAMOMETpA. SIBIEHUE TIATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha IpyTUX IutaHerax. Bec tena. HeBecomocTs. Crnoxkenue
CWJI, HallpaBJIEHHBIX MO OJHOM mpsMoil. PaBHopeicTBytomas cwi. Cuja TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE TIOKOsI. TpeHue B MpUPOJE U TEXHUKE.
Hemoncmpauyuu.
1. HalnroneHue MexaHHMUeCKOTro JIBHXKEHHS Tea.
2. M3mepeHune CKOpOCTH NPSMOIUHENHOTO IBUKEHUS.
3. HaOmronenue siBJI€HUS WHEPLIHH.
4. HabmroneHue u3aMeHeHus: CKOPOCTH MPHU B3aUMOICHCTBUHU TEIL.
5. CpaBHEHHME Macc M0 B3aUMOJICHCTBUIO TEJL.
6. Cno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHON MPSMOM.
Jlabopamopnsie padomul u onsimel.
1. OmnpezeneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMSI (IIApUKa B KUIAKOCTH,
MOJIEIIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJIBbXKEHHUS Opycka WIIM IapuKa IO
HAKJIOHHOUW IIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPAOro Tela.

4. OmbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTsDKEHUSA (AedopMaliim)
NPY>KUHBI OT MIPUII0KEHHOMN CUJIBI.

5. OnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIIMXCSI TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKMAKOCTEH 1 ra3oB.



JaBnenue. CriocoObl yMEHBITICHUST ¥ YBETTUYCHUS aBiieHus. JlaBineHue rasa.
3aBUCMMOCTh JaBJEHUS ra3a OT o0BEMa, TemmepaTypsl. llepemaua naBieHus
TBEPJBIMU TEJAMU, KUJAKOCTSIMU U Tazamu. 3akoH [lackansa. ITHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JABJEHUS >KHJIKOCTH OT TIyOWHBIL. [ 'mMapocraTnyeckuid
napajaokc. Coobuiaronirecs: cocysl. ['uapaBnnyeckie MeXaHu3MBbl.

AtMmocdepa 3emun u atmocdepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS
BO3aywHONW o6osouku 3emuu. Onbir Toppuuermnu. M3mepenue armocdepHOro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpPHOTro J1aBJICHHUS.

JlelicTBre XKUAKOCTU U ra3a Ha MOTPYKEHHOE B HUX TejO. BrITamkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3nyxoriaBanue.

Jemoncmpayuu.

1. 3aBUCUMOCTb JABJICHHS T'a3a OT TEMIIEPATYPBI.

2. Ilepenaua naBneHUs KUIKOCTHIO U Fa30M.

3. CooOmaromnuecs coCy/bl.

4. I'mapaBin4YecKuy mpecc.

5. IlposiBnenue nencTBusi aTMOoc(hepHOro JaBICHHUS.

6. 3aBUCHMOCTb BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA OTPYKEHHON YaCTH Tesa
Y TJIOTHOCTH KUJAKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YCIIOBUE IJIaBAHUSA TEJI: IUIABAHUE WM HOTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOILICHHS TJIOTHOCTEW TeJla U JKUJIKOCTH.

Jlabopamopuvie pabomul u onvimeol.

1. HccnepoBaHue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHOMU B
KUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJKHUBAIOLIEH CHIbI, JIEWCTBYIOIIEW Ha  TEoO,
MOTPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTHU BBITAJIKUBAIOLIEH CUJIbL, IEUCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MacChl Tea.

4. OmbITBI, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHIIBI,
JEHCTBYIOIIEH Ha TEJIO B KHUAKOCTH, OT 00bEMA MOTPYKEHHOM B KUAKOCTD
YaCTH Te€Ja U OT IUNIOTHOCTU KUJKOCTH.

5. KoHcTpyupoBanue apeoMerpa UWIM  KOHCTPYMPOBAaHHUE JIOOKH U
OIIpENIEIEHUE €€ IPY30II0ABEMHOCTH.

Pa3znen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckas pabota. MoOIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBumio
paBHOBecus pbiuara. [Ippumenenue npaBuiia paBHOBECHS pbluara K 0J0Ky. «30J10TOe

N



npasuiio» Mexanuku. KITJI npocTeix mexanusmoB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHHUKE.

Mexannueckas dHeprusa. KuHernueckas W INOTEHIMalbHAs JHEPIUS.
[IpeBpallieHre OHOTO BH/IA MEXAHUYECKOW DHEPTUM B IPYrOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jlemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpegenenue padbOThI CUIIbI TPEHUS IPU PABHOMEPHOM JBUYKEHUU TeJIa O

TOPU30HTATBHON TOBEPXHOCTH.
2. HccnenoBaHue yCIOBUM PaBHOBECHS pblyara.
3. Hsmepenue KIIJl HaK1OHHOM NIIOCKOCTH.

4. M3ydeHue 3aKkOHA COXpPaHEHUS MEXaHUYECKOW SHEPIUM.
8 KVIACC

Pa3nen 6. TenjioBble siBJIeHUS.

OCHOBHBIEC TIOJIOXKEHUSI MOJIEKYJSIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BeliecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO H Ta3000pa3HOTO COCTOSIHUM BEIECTBA.
Kpucramnmuueckue u amopdubie tena. OObsICHEHWE CBONCTB Ta30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKCHUW MOJEKYJISIPHO-KUHETUUECKOW TEOPHH.
CmaurBaHU€ U KaOWUISIPHBIE sABJIEHUS. TenaoBoe paclinpeHue U ckaTue.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTHIO TEIJIOBOTO JABUKEHHS
gactull. BuyTpennsisi sHeprusi. CrnocoObl W3MEHEHHs] BHYTPEHHEH HHEPTUU:
TerIonepeaaya u CopepiieHue padoTsl. Buabl Terionepeaadn: TeIIonpoBOHOCTD,
KOHBEKIIHS, U3JTyUCHHE.

KomanyectBo TemnoTel. YaenabHas TEINIOEMKOCTL BEIECTBA. 1eMI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemIoBOro Oamadca. IlmaBienune w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcnapenue. Kunenue. VYiaenpHas Ttemiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMochepHOTo
JTaBJICHUS.

BnaxuocTts Bo3myXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPaHMUSL.

[Ipunuunel paboTsl TermaoBbiX jaBurarenei KIIJ[ TemnoBoro aBurarens.
TerioBble ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUXKECHHUS.



vk W

o ® N o

10.
11.
12.
13.

Hab6monenue nuddysun.

Hab6mronenue siBneHnii cMauyMBaHUS U KaNWUIIPHBIX SBICHUN.
Hab6mronenue TemnoBoro pacmmpeHust Tedl.

M3meHeHne naBieHUs ra3a Mpu U3MEHEHUH 00bEMa W HArpeBaHUU WJIU
OXJIQXKJICHUH.

[IpaBuiia u3MepeHus TeMIepaTyphl.

Bune! Teruionepenauu.

OxnaxxaeHue TPy COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIHUMU CHUJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEN pa3IMYHBIX BEIIECTB.
Habaronenue kurenus.

Ha6mronenue noctossHCTBa TeMIepaTyphl IPH TUIABIICHUU.
Mopenu TerioBBIX ABUTATEIICH.

Jlabopamopuvie pabomul u onvimeol.

1.
2.
3.

10.
11.
12.
13.

OnBITH IO OOHAPYIKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM WJIM caxapa.
OneITel MO HAOIIOEHUIO TEIMJIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH W
TBEPJIBIX TEJI.

OmnpeneneHue JaBIeHUs BO3IyXa B Oa/VIOHE HITIPHUIIA.

OnbITEI, AEMOHCTPUPYIOLIME 3aBUCUMOCTH JaBJIEHUS BO3JyXa OT €ro
00bEMa 1 HArpEeBaHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TEMIIePaTyPhI.

HaOmronenne wW3MeHEHHS BHYTPEHHEH OHEpPruud Tejla B pe3ysbTaTe
TEeIJIonepeay U padOThl BHEITHUX CHJI.

HccnenoBanne SBICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOJIBI.

OmnpenesneHue  KOJUYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

OmnpeneneHue yaelnbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OnpenesneHrne OTHOCUTEIBLHOM BIaKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABICHUS JIbJA.

Pa3znen 7. dinekTpryecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poxa 3JIEKTpUYECKHX 3apsaoB. B3aumonelicTBue
3apsoKeHHbIX Tel. 3akoH KyioHa (3aBUCMMOCTb CWIJIBI  B3aWMOJAEWUCTBHSA
3apsKEHHBIX TEJI OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEXY TEIaMH).

Onexrpuueckoe none. Hanpspk€HHOCTh dnextpuyeckoro mons. ITpuHoun
CYNEPIIO3HULIMH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiAoB. DIEMEHTapHBIA 3JIEKTPUUYECKHUM 3apsl.
Ctpoenue aroma. IIpOBOJHUKM W JUAJEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
McTOYHMKN TOCTOSIHHOTO TOKa. JIeMCTBUSL SJEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B )KHJIKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuiia Toka.  DJIEKTPUYECKOE  HaAIMpPSKEHUE.
ComnpoTuBiieHHE NPOBOJHMKA. YIEIBbHOE COMPOTUBJIEHUE BEHIECTBA. 3akoH OMa
115 yuactka nenu. [locnenoBarenbHoOe U MapalyieIbHOE COEIUHEHUE MPOBOJHUKOB.

PaGorta u MomHOCTH »3yeKTpuueckoro Toka. 3akoH J[xoyns—JleHua.
DneKTpuYecKre IeNnu U MOTPEeOUTEIN dIEKTPUIECKOi sHeprun B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHUThI. B3anMo1elicTBUE MOCTOSSHHBIX MAarHUTOB. MarHuTHOE
none. MarauTHoe mone 3€eMJIM M €ro 3HAa4YeHWe Uil KU3HM Ha 3emiie. OmnbIT
Opcrena. MarauTHOE 1oJie NEKTPUUYECKOro ToKa. [IpuMeHeHne 31eKTpOMarHuToB
B TeXHUKeE. J[eiiCTBHE MarHUTHOTO MOJIsl HA TPOBOJHUK C TOKOM. DJIEKTPOJBUTaTEIb
MIOCTOSHHOTO  TOKa. VCronp30BaHME DIEKTPOABUTATENIEM B  TEXHUYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

OnbiTel @apanes. SIBneHue 3JeKTpoMaruHuTHOM MHAYyKIMU. [IpaBuino Jlenua.
DneKTporeHeparop. CrocoObl  TMOJNIy4eHHUS ~ DJCKTPUUYECKON  DSHEPIHH.
DIEKTPOCTAHIINHN Ha BO30OHOBIISIEMbBIX HCTOYHUKAX YHEPTHUH.

Hemoncmpauyuu.

DJIeKTpU3a1us Tell.
JIBa poaa 3JIEKTPUYECKUX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEIN.
Y CTpONCTBO U JEHUCTBUE MIEKTPOCKOIIA.
DneKTpocTaTuiecKast HHAYKIHUS.
3aKOH COXPAHEHUS IIEKTPUUECKUX 3aPsI0B.
[IpOBOAHUKH U TUDIIEKTPUKH.
MopaenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
JlericTBUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKUJIKOCTH.
. ["'a30BbIi1 pa3ps.
. U3mepenne cuibl TOKa aMIepMETPOM.
. U3mepeHnne 351eKTpUIeCcKOro HapsKEeHUs. BOJIbTMETPOM.
. Peocrar 1 marasuH COpOTHUBIICHUM.
. B3anmoeiicTBre MOCTOSIHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH Pa3/IeJICHUS MOJIOCOB MAarHUTa.
. MozennpoBaHre MarHUTHBIX MOJIEW NOCTOSIHHBIX MATHUTOB.

W P N U A WDN e
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18.
19.
20.
21.
22.
23.
24.

25.

OmneiT Opcrena.

MaruutHoe noje Toka. JJIeKTPOMarHur.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND MTOCTOSTHHOTO TOKA.

HccnenoBanue siBIEHUA 3JIEKTPOMArHUTHOM UHAYKIIHH.

OmneiTel @apasnes.

3aBUCHUMOCTh HAMNpaBJCHUS HWHIYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HMKHOBECHHS.

DJIEKTPOrE€HEePATOP MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimeol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAONIONCHHWIO DJEKTPU3ANMHM TEl WHAYKIUEH W Tpu
CONPUKOCHOBEHHH.

HccnenoBanue AEMCTBUS SJEKTPUUYECKOTO TMOJS Ha TMPOBOJAHHMKU U
JUDJIEKTPUKH.

COopka 1 mpoBepka pabOThI EKTPUIECKOHN TIENMH TOCTOSTHHOTO TOKA.
W3mepenne U peryaupoBaHUe CHIIbI TOKA.

W3mepenne u peryanpoBaHie HAMPSHKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYILIErO 4epe3 Pe3ucTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OmnbITHI, JTEMOHCTPHUPYIOIITUE 3aBUCUMOCTb ANEKTPUYECKOTrO
COTIPOTUBJICHUSI TPOBOJHUKA OT €r0 JUIMHBI, TUIOMAAN IOMEPEYHOTO
CEUYEeHHS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU  TOCIEI0BATEIIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJIS CHJIBI TOKa MPHU MapalieIbHOM COCIUHEHHUH
PE3UCTOPOB.

Omnpenenenue pabOThI IEKTPUUYECKOTO TOKA, UAYLIETO Yepe3 PE3UCTOP.
OnpeneneHrue MOIIHOCTH  DJEKTPUYECKOTO TOKA, BBIAEISEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, MAYLIEr0 4epe3 JaMIO4Ky, OT
HaIIpsDKEHMS Ha HEW.

Onpenenenue KII/[ HarpeBares.

HccnenoBanre MarHUTHOTO B3aUMO/IEMCTBUSI TOCTOSIHHBIX MarHUTOB.
N3yueHne MarHuTHOTO TOJIS IOCTOSTHHBIX MAarHUTOB MPU UX 00bETUHCHUH
U pa3AeIICHUN.

HccnenoBanue nelCTBUS 3JIEKTPUUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.
OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI  B3aUMOJECHCTBUSA
KaTyUIKUA C TOKOM M MarHuTa OT CHJIbI TOKA U HAMpPaBJIEHUS TOKA B KaTYIIIKE.
W3yuenune neicTBUS MarHUTHOTO TOJISl HA TIPOBOJHUK C TOKOM.



19. KoHcTpynpoBanue u usydeHue paboThl SIEKTPOIBUTATENS.

20. U3mepenue KII/1 35eKTpoaABUTaTeIbHOM YCTAHOBKH.

21. OnbITEl 1O MCCIEIOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOW WHIYKIIHH:
VCCJIEIOBAHUE W3MEHEHMI 3HAYEHUS M HANPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KJIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexannueckoe nBmkeHHE. MarepuanbHas Touka. Cucrema OTcyéra.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO JBWKEHUSA. PaBHOMEpHOE NpPSIMOJIMHEWHOE
nBrkeHue. HepaBHomepHoe npsMonuHeiHoe aBuwxkeHue. CpeaHss U MTHOBEHHAS
CKOpOCTb T€Ja TP HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHOyckopeHHOe MpsiMOsMHEHOe aBmxkeHue. CBoOogHOE
nageHue. OnsITel ['anues.

PaBHoMepHOe nBmkeHHE MO OKpyx)HOCTU. [leprog m wacrota obpaieHus.
JIunenHas u yriioBasi CKOPOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHUE.

ITepsoiii 3ak0oH HbptoToHa. BTopo#t 3akon HeroTroHa. Tpertuid 3akon HerotoHa.
[IpyHLIMT Cynepno3uun CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuma TpeHHs: CHIa TPEHUS CKOJIbKEHUS, CHUJIa
TPEHUs IOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEeHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBas kocmuueckasi CKOpPOCTb.
HeBecomocCTh U neperpysKu.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIIEHHON OCBIO BpameHuss. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynbee tena. U3menenne nmnysibca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
UMITyJibca. PeakTHBHOE JBUKEHHE.

Mexannueckass pabota W MOHIHOCTh. PaboTa cui TsSKeCTH, yHpyrocTH,
Tperust. CBs3b sHepruu u padbotsl. [loTeHnnanbHas sHEprus Teia, NOJHATOTO Hal
IIOBEPXHOCTHIO 3eMin. [loTeHIManbHas sHeprus ckatou npyxuHel. Kunernueckas
sHeprus. Teopema 0 KMHETUYECKOW SHEPIHMU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HaOmroneHne MexaHMYECKOro JABM)KEHHUS Tella OTHOCUTEIBHO Pa3HBIX Tel

OTCYETA.
2. CpaBHEHME MNYyTE€W W TPACKTOPUM JABUKEHUS OAHOTO M TOTO XKE Tela
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.
W3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO B KEHUS.
4. HccnenoBaHne MPU3HAKOB PABHOYCKOPEHHOTO JBHKECHUS.
HabGnronenue nBM>KeHUS Tella 1Mo OKPYKHOCTH.



10.
11.
12.
13.
14.
15.
16.

Habmronenne MexaHn4ecKux sIBICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTEIBHO
KabuHeTa PU3MKy.

3aBHCHMOCTh YCKOPEHHS Tela OT MAacChl Tejla U JEUCTBYIOLIEH Ha HEro
CHJIBL.

Habmronenne paBeHcTBa CUJI IPU B3aUMOACUCTBUHU TEIL.

W3meHeHune Beca Tena npu yCKOPEHHOM JBUKECHHU.

[lepenaua umirynbca npu B3aMMOAECHCTBUM TEL.

[IpeoOpa3oBaHus HEPTUU NP B3aUMOCHCTBUU TEI.

CoxpaHeHue UMITyJIbCa IIPH HEYNIPYTOM B3aUMOJICHCTBHH.

CoxpaHeHHe UMITyJIbca TPHU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHue MEXaHNYEeCKON SHEPruM MPH CBOOOIHOM IMaJICHUU.
CoxpaHeHue MEXaHUYEeCKOW YHEPTUU NPHU ABMKEHUH Teja MOJ ACHCTBUEM
IPYKHUHBI.

Jlabopamopnsie padomul u onsimel.

1.

10.

11.

KoHncTpynpoBanue Tpakrta Juisi pa3roHa U JajdbHEHIIEro paBHOMEPHOTO
JIBUKCHHMSI IAPUKA WITU TEIICHKKH.

OmnpeneneHrue cpeAHE CKOPOCTH CKOJIBKEHUS OpyCcKa WIIM JIBHDKEHUS
[IApUKa MO0 HAKIIOHHOW TJIOCKOCTH.

OmnpeneneHrue yCKOpEHHUS Tejla MPU PaBHOYCKOPEHHOM JBUKEHHH I10
HAKJIOHHOH TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PABHOYCKOPCHHOM
JIBUKCHUH 0€3 HAaYaJIbHOW CKOPOCTH.

[IpoBepka rumoTe3bl: €ciu MPU PaBHOYCKOPEHHOM JBHXKEHHH 0Oe3
HAYaJbHOW CKOPOCTH MYTH OTHOCSTCS Kak psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJTMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT  CHIIBI
HOPMAaJIbHOTO JAaBJICHUS.

Omnpenenenne koddduIeHTa TPEHNUS CKOJIBXKEHUS.

OmnpeneneHne KECTKOCTU IPYKUHBI.

Omnpenenenre pabOTHI CUITBI TPEHUS TIPU PABHOMEPHOM JIBMKEHUH TEJIa 110
TOPU30HTAILHON MTOBEPXHOCTH.

Omnpenenenve paboOThl CUJIBI  yOPYTOCTH MpU TOABEME Tpy3a C
UCIOJIb30BaHMUEM HETOABUKHOTO U TIOJIBUKHOTO OJIOKOB.

W3y4eHne 3aKkoHa COXpaHEHHS SHEPTUH.

Pa3nen 9. Mexannueckune KoJie0aHus U BOJIHBI.



KonebatenbHoe aBmxkenrne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: EPHOI,
4acToTa, aMIUINTy1a. MaTeMaTHudeCKuid U NPY>KUHHBIM MasTHUKU. [IpeBpainenne
SHEPrUH MPHU KOJIeOATETFHOM BUKEHHUH.

3aryxatomme — kosneOanus.  BwiHyxkaeHHble — KojeOaHusi.  Pe3oHaHc.
Mexannueckne BoOJHBIL. (CBoMcTBAa MeXaHMYeCKMX BOJH. [IpogonbHbie W
MIONIEPEYHbIE BOJHBI. J[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckre BOJIHBI B TBEPIOM TeJIE, CEHCMUYECKNE BOJIHBI.

3Byk. 'poMKoCTh 3ByKa M BbicoTa TOHA. OTpaxeHue 3Byka. MHdpa3Byk u
yIBTPa3BYK.

Hemoncmpauyuu.

1. HaOmromenuwe koneOaHWN TEN MOJ IEHCTBUEM CHIIBI TSHKECTH U CHIIBI
YIPYTOCTH.

Hab6nronenue konedanuii rpy3a Ha HUTU U Ha TIPY>KUHE.
HabGnronenue BIHYKIEHHBIX KOJEOaHUI 1 pe30HaHca.
PacnpocTpaneHnyie npoaoabHbIX U NONEPEYHBIX BOJIH (Ha MOJAEIIN).
Habmroenne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTHYECKHI1 pe30HaHC.
Jlaﬁopamopubze padbomul u onvimeol.
1. OmpezgeneHre 4YacTOThl M IEepUOAa KOJEOAHMM MaTeMaTH4ecKoro
MasTHUKA.

2. OmpeneneHue 4aCTOThI U IEpUOa KOJeOaHUN NPy KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpHOJIa KOJIEOAHHUM MOABEUIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEpUOA KOIeOaHUN MPYyKUHHOTO MasgTHUKA
OT MaccChl Tpy3a.

5. IIpoBepka He3aBUCMMOCTH TiepuoAa KojeOaHu# rpysa, MOJIBEUICHHOIO K
HUTH, OT MAcChl Ipy3a.

6. OmbIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb Mepuoja  KoJjeOaHHil
IIPY>KMHHOTO MAasiTHUKA OT MACChI I'Py3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHust CBOOOTHOTO MaeHHUS.

Pasznen 10. DnekTpoMarHuTHoOE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  ToJie.  OJEKTPOMAarHuTHble  BOJHBL.  CBONCTBa
ANEKTPOMArHuTHbIX BOJH. [llkana snexkTpoMarHuTHBIX BOJH. Mcmosb3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSI3H.

OnexkTpomMarHuTHas npupoga ceera. CKopocTh cBeTa. BOJHOBBIE CBOICTBA
CBETA.

Hemoncmpauyuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BomnHOBBIE CBOMCTBA CBETA.
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Jlabopamopnsie padomul u onsimel.
1. V3yueHnue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMJIHHOTO
TenedoHa.

Pa3nen 11. CBeToBbI€e ABJI€HHUS.

JlyueBass  moxmenr  cBera.  Mcrounuku ~— cBera.  [IpsmonuHenHoe
pacrnipoctpaHeHue ceera. 3atMenusi Connina u Jlynsl. Otpaxkenue ceta. [lnockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeaomieHus cBera. [lonHoe BHyTpeHHee
OTpaKEHUE CBeTa. lCmonap30BaHME TOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xop myuedt B mna3e. OnTudeckas cuctema oToarnmapara, MUKPOCKOTIA
u Teneckona. ['na3 kak onrtuyeckas cucrema. biim30pykocTs U 1allbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnektp. OmnbiTel Hbiorona. CroxeHue
CIIEKTPaJIbHBIX IBETOB. J(Mcniepcus cBeTa.

Jemoncmpayuu.

[IpssMOnMHEHOE pacIIpOCTPAHEHHUE CBETA.

OTpakeHue cBeTa.

[Toyuyenue n300paxkeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomiienue cBera.

OnTuyecKkuil CBETOBO/I.

Xon myueil B coOuparoiieii TnH3e.

Xox yder B paCCEeUBAIOIIEH JIMH3E.

[Toyyenue n300paxxeHUi ¢ TOMOIIBIO JTUH3.

[TpuHiun aeiictBus hoToanmnapara, MUKpOCKOIA U TEJIECKOIA.

10. Moaens rnasa.

11. PaznosxeHnue 6enoro cBeTa B CIEKTP.

12. [lomyuyenue 6eoro cBera Mpu CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimeol.

1. HccnepoBaHue 3aBUCUMOCTH yTIia OTPAKEHHUS CBETOBOTO Jiyda OT YIUIA
naJeHUsl.

2. W3ydenue xapakTepuUCTHK M300pakeHHUs IPeIMETa B IIIOCKOM 3epKalie.

3. HccnenoBaHue 3aBUCHMOCTH yIJIa MPEJTOMIIEHUSI CBETOBOTO Jiy4ya OT yIJia
NaJICHUS Ha TPAHUIIE «BO3TYyX—CTEKIIO».

4. Ilomydyenne n3o0paxxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIUH3BI.
Omnpenenenve (GOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIbI COOHMparoeit
JIMH3BI.

6. OMBbITHI 1O Pa3JI0KEHUIO OETIOr0 CBETa B CHEKTP.

7. OnbIThl O BOCHPUSATHIO IIBETA MPEAMETOB MPH UX HAONIOJACHUH 4Yepes
[[BETOBBIE (DPUIIHTPBHI.
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Pa3nen 12. KBanToBbIe siBJIeHHS.

OmnbiTel Peszepdpopaa u mmanerapHas mojenb aroma. Mogenb aroma bopa.
HcnyckaHue u norniomenre ceera aroMoM. KBaHThl. JInHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oeta- U ramma-usnydenus. CTpoeHue aTOMHOIO
anpa. HykionHas wmopens atomHoro szapa. HW3ortonsl. PaanoakTuBHBIE
npespamenus. [lepuon nmonypacnana aTOMHBIX A1€Ep.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsIOBOIO U MAacCOBOTO YHUCEN.
DHeprusi CBA3M aTOMHBIX sjaep. CBA3b Macchl U SHEpruu. Peakuuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun ConHua u 3BE3 .

Snepnasa sHepreruka. JleMCTBHS pPAAWOAKTUBHBIX M3IIYYEHUW HA KUBBIC
OpPTraHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3TYyYEHHS U TOTJIOMICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BomOpoOJa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTumka HOHU3UPYIOUINX U3TYyUEHUI.

6. Perucrtpanus n3nydeHus: NpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimeol.

1. HaOmroneHue CITOMIHBIX U IMHEHYAThIX CIIEKTPOB U3ITyUEHUSI.

2. HMccnenoBanue TpPEKOB: M3MEPEHME SHEPIMM YaCTHULBI 110 TOPMO3HOMY

nyTH (1o ¢oTtorpadusim).

3. M3mepenue pagnoakTuBHOro (poHa.

IHoBTOpPHUTEIHLHO-00001IAIOIIIUI MOIYJIb.

[ToBTOpHUTENHEHO-00001I0MIMN MOy MIPEIHA3HAUEH AJIi CUCTEeMAaTH3allH
¥ 0000IIeHNS TPEIMETHOTO COAEP KAHUSI U OTIbITA eI TEIbHOCTH, IPUOOPETEHHOTO
Ipy U3YYEHUM BCEro Kypca (U3MKH, a TaKKe ISl MOATOTOBKU K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMeHYy Mo (Gu3HKe JJisi 00ydarolMXcs, BhIOpABIIUX ATOT
y4eOHBIN MpeIMeT.

[Ipy n3ydeHUn JAHHOTO MOXYJSA PEaTU3YIOTCA U CUCTEMATU3UPYIOTCS BUJbI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBACTCS JOCTUKEHHE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (opmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HMCCIEIOBaHUS
SABJICHUN TPUPOABI U TEXHUKHU, OBJAJIEHUE YMEHUSIMHU OOBSACHATH (PU3NUECKHE
SBJICHUS, MPUMEHSAA NOJIyYeHHbIE 3HAaHMs, peElaTh 3aJadyd, B TOM YHUCIE
KAUYE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMOMATBHO AEATEIbHOCTHBIN XapaKTeP JAHHOTO pa3ielia peain3yeTcs 3a
CYET TOTO, YTO 00YyYAIOUIUECS BBIMOJIHAIOT 3aJaHusl, B KOTOPBIX UM MPEJIaraeTcs:



HAa OCHOBE IIOJIyYEHHBIX 3HAHMHM pacro3HaBaTh M HAYYHO OOBICHATH
buznyeckue SBICHUS B OKPY’KaIOLIEH MPUPOJIE U MMOBCEAHEBHON KU3HU;
UCIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIETOBAHMS (DPU3HUUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MOIYUYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSACHATH HAyuyHblE OCHOBBI HamOoJiee Ba)XHBIX JOCTH)KEHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, TPAKTUYECKOTO MCIOJIb30BAHMS PA3JINYHBIX UCTOYHUKOB
DHEPIUMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
DHEPIUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue (u3MKM HA ypOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs HAMpPaBICHO

Ha JOCTHMKEHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTAaTOB.

B pe3ynbrare uzydenus (pU3MKA HA YPOBHE OCHOBHOTO 00I11Iero 0Opa3oBaHus

y oOyyatouierocs OyayT copMUpOBaHbI CIEIYIOUIUE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpHOTHYECKOro BOCIIMTAHUS:

— IPOSIBJIICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUICKOMN
(du3nueCcKoil HayKu;

— [IEHHOCTHOE OTHOUICHHE K TOCTHXKEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB,

2) rpasKIaHCKOr0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTH K aKTUBHOMY YYacTHIO B 00CY>KI€HUH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHUKEHUN
buzukwy;

— OCO3HAHME BAXKHOCTU MOPAJIbHO-dTUYECKUX IPUHLHUIIOB B JESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHPUATUE 3CTETUYECKUX KAuecTB (PU3NYECKOM HayKu: €€ rapMOHHUYHOIO
[IOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

— OCO3HAaHUE IIEHHOCTM (U3NYECKOM HAyKM KaK MOIIHOIO HHCTPYMEHTa
[I03HaHUS MHMPA, OCHOBBI Pa3BUTHs TEXHOJOTHH, BaXKHEHMIIEH COCTABIIIOLIEH
KyJbTYpBHI,

— Ppa3BUTHE Hay4HOH II0003HATENFHOCTH, MHTEpeca K HCCIEA0BATEIbCKOM
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbBTYpPHI  3A0pPOBbS M  3MOLUMOHAJBLHOIO
0J1aronoJIy4us:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpas3a JKU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH MpaBHJI O€30MacHOr0 TMOBEACHUSA Ha
TpaHCIOPTE, Ha JIOPOrax, C AIEKTPUUYECKUM U TEIJIOBBIM OOOPYJOBAHHUEM B
JOMAIIHUX yCIIOBHSAX;

— c(hopMHpOBaHHOCTH HaBbIKA peIECKCHH, TPU3HAHUE CBOETO MPaBa Ha OLIUOKY
Y TAKOI'O X€e MpaBa y APyroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIMTAHUS



— AKTUBHOE ydaCTHME€ B pPEIICHWU NPAaKTUYECKHUX 3anady (B paMKax CEMbH,
oOpa3oBaTenbHON  OpraHMW3allid, TOopoja, Kpas) TEXHOJOTHYECKOW |
COLIMAJIbHON HANPaBICHHOCTH, TPEOYIOIIKX B TOM YUCIIE U (PU3NUECKUX 3HAHUM;
— UHTEpeC K MPAKTHUECKOMY U3YUYEHHIO Tpodeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

7) 3K0JIOrH4€CKOro BOCIIMTAHMS

— OpHMEHTAlUgd Ha NMpUMEHEHHE (PU3MYECKHX 3HAHMW JJI1 peuleHus 3aj1ad B
o0JacTh OKpy’Karllled Ccpenbl, [UIAHUPOBAaHUS IIOCTYNKOB M OLEHKH MX
BO3MOKHBIX ITOCIEACTBAN I OKPYKAIOIIEH CPEJIbI;

— OCO3HaHME TJI00aJbHOIO XapakTepa HKOJIOIMUYECKHUX IMpOoOJeM M MyTed HuX
peuieHus;

8) agmanranum K M3MEHAIOIMMCH YCJOBHMAM COLMAJTBHOM M NPHUPOIHOI
cpeabl:

— NOTPEOHOCTh BO B3aUMOJEWCTBUM IIPU BBIIIOJHEHUU HCCIECJOBAaHUN U
IPOEKTOB (PHU3MYECKON HANPABIEHHOCTH, OTKPBITOCTh OIBITY W 3HAHUAM
IPYTHX;

— IIOBBIIICHUE YPOBHA CBOEM KOMIIETEHTHOCTH Ye€pe3 INPAKTUYECKYIO
NEeATENBHOCTD;

— nOTpeOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hciie GOpMYIUPOBAThH
UJIeH, TOHITHS, TUIIOTE3bI O (PU3HMUECKUX O0BEKTaX U SBICHUSIX;

— OCO3HaHMe 1e(pUINUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEHW B 00JaCTH
bu3uKy;

— TUIAHUPOBAHUE CBOETO PA3BUTHS B MPHOOPETEHHWU HOBBIX (UIUYECKUX
3HAHUM;

— CTpeMJICHHE aHAJN3UPOBATH U BBISIBIISITH B3aUMOCBSI3M PUPO/IbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

— OLEHKAa CBOMX JEHCTBUM C Y4YETOM BIMSHHS Ha OKPYXKAIOILIYI Ccpendy,
BO3MO’KHBIX INTI0OAJIbHBIX MOCIEICTBUN.

METANIPEAMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBoeHUs TPOrpaMMbl IO (PU3HKE Ha YPOBHE OCHOBHOT'O OOILIETO

obpazoBanmsi y oOydaromerocss OyayT chOpMHUPOBaHBI MeTaNpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE TO3HABATEIILHBIC YHUBEPCATIbHBIC yUeOHBIC ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEpPCAJIbHbIC  Y4eOHBIE  JCHCTBHS,  PETyJSTUBHBIC
YHHUBEpCaJIbHbIC YUeOHBIC ICHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornueckue A1eicTBHA:



BBISIBJSITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHU );

yCTaHaBIMBATh CYLIECTBEHHBIN MPU3HAK KIACCU(UKALUNA, OCHOBAHUS IS
000011IeHUs ¥ CPaBHEHHUS;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B paCCMATPUBAEMBIX (PaKTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCALINXCA K (PU3NUECKUM SIBICHUSM;
BBISIBJISITH MTPUUMHHO-CJICICTBEHHBIE CBA3M MPH U3YYCHUU (U3NYECKUX
SIBJIEHUI U IIPOLIECCOB, JAEJIaTh BBIBOBI C UCIIOJIB30BAHUEM JETyKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUEHUI, BBIIBUraThb T'MIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIbHO BHIOMPATH CIIOCO0 perieHns yueOHo! PU3NYecKoi 3a1aun
(cpaBHEHHE HECKOJBKHX BAapUAaHTOB pEIICHHsA, BBIOOp Hambosee
HOJXOJSIIETO ¢ yYETOM CAMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBbIe HccieaoBaTe/ILCKHE JeCTBUA:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIEN0BATENbCKIII MHCTPYMEHT TO3HAHMS;
IPOBOAUTH IO CAMOCTOSITEIbHO COCTABIIEHHOMY ILIaHY OIBIT, HECIOXKHBIN
¢uznyecKuil 3KCHEPHUMEHT, HEOOJBIIOE UCCIENOBaHHE (DHU3MUECKOTO
SIBIICHUS;

OIICHWBAaTh Ha TPHUMEHUMOCTh W JOCTOBEPHOCTh HH(pOpMaImro,
MOJIyYEHHYIO B XO/I€ MCCIEIOBAHUS MM IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYITUPOBATh 0OOOIICHNS W BBIBOJBI TIO pe3yIbTaTaM
IPOBEIEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHMS,

NPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUIECKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATh MPEON0KEHUS 00 UX pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ nundopmanmeii:

HNPUMEHSTh Pa3IMYHbIE METObI, HHCTPYMEHTBI U 3alPOCHI MPH MOUCKE H
orbope MH(OpMAIUK WM JAHHBIX C YYETOM MPEJIOKECHHON Y4eOHOM
bu3ndecKoi 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIPETUPOBATH WH(POPMAITUIO
pa3IMYHBIX BUIOB U ()OPM IIPEICTABIICHHS,

CaMOCTOSITEJIbHO ~ BBIOMpPATh ONTUMAIBbHYI (OpMYy  TpEACTaBICHHUS
UHPOpPMAIIMM ¥ WUIIOCTPUPOBATh pelIacMble 3aJa4d  HECJIOKHBIMU
CXEeMaMH, AruarpaMMaMH, HHOU TpadUKON U X KOMOWHAIIUSIMH.

KoMMmyHMKaTHBHBIE YHHBeEpCaJbHbIe Y4eOHbIe 1elCTBHA:

B X0Jie OOCYXKICHHS ydeOHOro maTepuaia, pe3yjibTaToB JIaOOPaTOPHBIX
padoT M MPOEKTOB 3a/1aBaTh BOMPOCHI O CYIIECTBY 00CYKAAeMO TEMbI U
BBICKA3bIBaTh HJICH, HAIlCJICHHbIC HA PEIICHHE 3aJaud U IO KaHHE
0J1aroxeaTeaILHOCTH OOIICHUS,



COTMOCTABJISAITh CBOU CYXIEHHUS C CYXICHHSIMH JPYTUX YYaCTHHUKOB
Juanora, oOHapyXUBaTh Pa3IU4YME U CXOACTBO MO3UIIHIA;

BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
NyOIUYHO MPEACTABIATH PE3YIbTATHI BHIIOJHEHHOTO (PU3NUYECKOTO OIIbITA
(9KCIIepUMEHTA, UCCIIE0OBAHUS, IPOEKTA);

MOHMMATh U UCIIOJIb30BATh MPEUMYIIECTBa KOMAHIHOM U MHIMBUTY ATbHOM
paboTHI IPH PEIICHUU KOHKPETHON (PU3NYECKOM MPOOIEMBI;

NPUHUMATh IIeJTH COBMECTHOW JIeSATEIbHOCTH, OPTaHU30BBIBATh NEHCTBUA
no e€ JOCTIKEHHUIO: paclpefeisaTb pOjiH, OOCYyXIaTh TMPOLECChl U
pe3yJbTaThl COBMECTHOM paboThI, 000011aTh MHEHHSI HECKOJIBKUX JIIOCH;
BBITIOJHATH CBOIO YacTh pabOThI, TOCTUrasi KAYECTBEHHOTO pe3yJjbTara Mo
CBOEMY HampaBJIECHUIO U KOOPIUHUPYS CBOU ACUCTBUS C IPYTUMU UJICHAMU
KOMAaH/IbI;

OLICHUBATh KAa4e€CTBO CBOETO BKJIaZa B OOIMIMK MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PerynasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiiCTBUSA

Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOLIUX
JUI pelieHus (U3NYECKruX 3HaHU;

OpUEHTHPOBATbCS B  Pa3jIMYHBIX MOAXOAAX MPUHATUS  pEUICHUH
(MHOUBUYalbHOE, TPUHSATHE DPEIICHUS B TPyIMNe, NPUHATHE PEIICHUN
rpyIIoN);

CaMOCTOSITEJIbHO COCTABJIATh AITOPUTM pEIIeHUsT (PU3NUECKON 3a1aul WIH
IUTaHAa MCCIIEOBAHUSA C YYETOM MMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBATh MpeiaraeMble BApUAHThI PEIICHUI;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJI]:, MOIUOHAJIbHBbIN HHTE/JIEKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYAllMu U NPEAJIAraTh IUIaH €€ U3MECHEHUS;
OOBACHATh MPUYMHBI  JTOCTMOKEHHUS  (HEJOCTHXKEHHUS)  Ppe3yJbTaToOB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BHOCUTH KOPPEKTHUBBI B JAESATENBHOCTH (B TOM YHCIIE B XOJ BBIIOJIHEHUS
bu3MYecCKOro HMCCIAEAOBAHUS WM MPOEKTAa) Ha OCHOBE HOBBIX
00CTOSITEILCTB, WM3MEHUBIIUXCS CUTyallMii, YCTAHOBJIEHHBIX OIIUOOK,
BO3HUKILNX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LEIU U YCIOBUIM;

CTaBUTh ce0s1 HA MECTO JPYroro 4eJ0oBeKa B XO/€ CIopa WM AUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYIrOro;



npuU3HaBaTh CBOE MPaBO Ha OMMOKY IMPU pEHIeHUH PU3NYECKUX 33134 WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MIPABO APYTrOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00ydeHus B 7 KJacce peAMETHbIE pe3ybTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOLIUXCSl YMEHUI:

UCIIOJB30BaTh  TMOHATUS:  (U3WYECKHME M  XUMHYECKHE  SIBJICHUS,
HaOIOICHNE, SKCIEPUMEHT, MOJEINb, TUIOTE3a, CAMHUIBI (DU3UIECKUX
BEJIMUMH, aTOM, MOJIEKYyJia, arperatHbleé COCTOSIHUS BelllecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBIDKEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSIMOJIMHEHHOE), TPACKTOPHs, PaBHOJEHUCTBYOIIAS
chIa, nedopmarnus (ynpyrasi, IJIacTUYecKas), HEBECOMOCTb,
COOOIIAIONITUECS COCY/IBI;

paznuyath sBiaeHUs (AudQy3us, TEIIOBOE IBIKCHHUE YACTHUIl BEIIECTBA,
PaBHOMEpPHOE  JBW)KEHME, HEPABHOMEPHOE  JBWKECHUE, HHEPIHA,
B3aUMOJICMCTBUE TEJI, PABHOBECHUE TBEPABIX TENl C 3aKPEIUVIEHHOU OCBHIO
BpallleHUs], Tepe/iada JaBIeHUs TBEPABIMU TE€JIAMHU, )KUJIKOCTSIMU U Ta3aMH,
aTMOC(epHOE [aBJICHWE, IUIABAaHWE TEJ, MPEBPAIICHUS MEXaHUYECKOU
DHEPIruM) MO ONHCAHUIO WX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpY’)KalIlleM MHpEe, B TOM 4YHCIe (U3ndeckue SBICHHUS B TPHUPOJE:
MpUMEPHI IBUKEHUS C PA3IMUYHBIMU CKOPOCTSAMH B >KMBOM U HEXKUBOU
MpUPOAE, NCUCTBUE CUJIbI TPEHUS B MPUPOJAEC U TEXHUKE, BIUSIHUE
aTMOC(EpHOIo JaBJIEHUS Ha XKHUBOW OpraHW3M, IJIaBaHUE PbIO, phlYaru B
TEeJIe YeJIOBEKa, MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 33/1ady B y4eOHYIO,
BBIICNIATH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PM3UUECKUX SBICHHM;
OTIMCHIBATh U3YYCHHBIC CBOMCTBA TEN M (DM3UUECKHUE SBICHUS, UCTIONIB3YS
dbuznyeckue BeIUIMHbI (Macca, 00bEM, TIIOTHOCTh BEIIECTBA, BpEMS, Iy Th,
CKOpPOCTh, CPEAHSIA CKOPOCTh, CHJIa YNPYTOCTH, CUJIa TSXKECTH, BEC Tena,
cuJjia TpeHHsl, JaBlieHue (TBEPAOTO Tea, )KUJIKOCTH, Ta3a), BRITAIKMBAIOLIAS
cuia, MeXaHW4eckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHIIBI,
KOd(PhUIIMEHT TMOJE3HOr0 JEeUCTBUA MEXaHU3MOB, KHUHETHYECKas U
MOTEHIIUAJIbHAS DHEPTUs), MPH OMUCAHUM TMPABWIHBHO TPAKTOBAThH
(bU3UYECKUI CMBICI UCIIOJIB3YEMBIX BEJTUYMH, UX 0003HAUYCHUS U €TUHUIIBI
bU3NYEeCKUX BEIMYUH, HAXOAWTHh (OPMYJIBI, CBS3BIBAIOIINE JTAHHYIO
GU3NYECKYI0 BEIMYMHY C JAPYTHMH BEIWYWHAMHU, CTPOUTH TpaduKu
W3YUYCHHBIX 3aBUCUMOCTEH (PM3UUYECKUX BEJIUYUUH;



XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U TPOLECCHI,
WCIIOJIB3Ysl TIPaBUIIa CJIOKEHUsSI CUII (BAOJIb OJHOM IpsiMOM), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBeCHs pbiuara (0y10ka),
«30JI0TO€ IIPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHU4ECKOU
DHEPruM, NpPU HTOM [JaBaThb CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OO0BSACHATH (pU3MUECKHE SBJICHHUS, MPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalud MPAaKTUKOOPUEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITh IPUYMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHUE u3 1-2
JOTMYECKHX ILIAaroB ¢ ONOpPOM Ha 1-2 M3yuyeHHBIX CBOWCTBA (PU3NYECKUX
SABJICHUHN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€rHble 3amadyd B 1—2 JEHCTBUA, MCHOJB3YysS 3aKOHBI WU
(opMyIibl, CBs3bIBarOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIU3a
YCIJIOBUS 33Ja4y 3alIUCBIBATh KPATKOE yCIOBUE, MOACTABIATh (PU3NUECKHUE
BEJIMYMHBI B ()OPMYJBI U TMPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE I PEIICHUs 3a/1a4, OLIEHUBATh PEATMCTUYHOCTD
MOJTy4YeHHOU (PU3NUECKON BEJITMYMHBI,

pacrno3HaBaThb MpPOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh MpU HNOMOUIH
(u3NYECKUX METOOB, B OIMCAHUM MCCIIE0OBAaHUS BBIIEIATh IPOBEPSIEMOE
NPEANOJIOKEHNE (TUIIOTESY ), PA3IMYaTh U MHTEPIPETUPOBATH MOTYYEHHBIN
pe3ysbTaT, HaXOIUTh OIIMOKM B XOJE OIBITA, AENaTh BBIBOJBI IO €ro
pe3yibTaTam;

OPOBOAUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUW WIH
(u3nyECKUX CBOMCTB TeN: (POPMYIMPOBATH IIPOBEPSIEMBIE ITPEAIIONIOKEHHUS,
coOupaTh yCTaHOBKY U3 MPEAJIOKEHHOTr0 000pyAOBaHHUS, 3aITUCHIBATD X0/
ombITa ¥ (POPMYIHUPOBATH BHIBOIBL;

BBIIIOJIHATh MPsAMBIE H3MEPEHMS PACCTOSHHS, BPEMEHM, MacChl Tela,
o0béMa, CWJIBl M TEMIIEpaTypbl C HCIOJb30BAHUEM aAHAJIOIOBBIX U
upoBbIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHHUS MPUOOPOB C Yy4ETOM
3aJJaHHOW aOCOIIOTHOW MOTPEIIHOCTH U3MEPEHUH;

IPOBOJANUTDH MCCIEAOBAHNE 3aBUCIMOCTH OJHOM (DM3HUECKON BEJTMYUHBI OT
JIpYroil C HCIOJNb30BAHUEM IMPSIMBIX HM3MEPEHMH (3aBUCHMOCTH IyTH
PABHOMEPHO ABMXKYILErOCs TeNa OT BPEMEHU JIBU)KECHMUS TeJla, CUJIbI TPEHUS
CKOJIbKEHHUSI OT Beca Tejla, KayecTBa OOpabOTKM MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CUJIbI TPEHHS OT ILIOLIAAU CONPUKOCHOBEHUS TEJI, CHUJIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BHITAIKMBAIOLIEH CUIIBI OT 00bEMa
NOTPYKEHHON 4acTH TeJla U OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCHUMOCTH
OT IUIOTHOCTHU Te€Ja, OT MIyOUHBI, HA KOTOPYIO MOTIPY’KEHO TEJO0, YCIOBUM
IUTaBaHMsSI TEJl, YCJIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAHUM  Y4eOHOTO HCCIEAOBAaHUSA, COOMpaTh YCTAHOBKY H
BBITMIOJIHATh M3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl MOMYYEHHOM 3aBHUCHUMOCTH (DU3MUECKUX BEIUYUH B BUJC
NpEUIOKEHHBIX TaONUIl U TIpadUKOB, AENaTh BBIBOJBI M0 pe3yjbTaTaMm
UCCIIEJOBaHMSI;

IPOBOANTH KOCBEHHBbIE HU3MEpEeHHs (PU3NUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA )KUJIKOCTHU U TBEPAOTO TeJa, CUJIa TPEHUS CKOJIbKEHUS, TaBJICHHUE
BO3/lyXa, BBITAIKUBAIOUIAs cuja, JCHCTByOIas Ha MOTPYKEHHOE B
KUAKOCTh  TeNo, KOd()PUUMEHT TMONEe3HOro  JNEWCTBUSA  MPOCTHIX
MEXAHU3MOB), CleIysl NPEIIOKEHHOW HHCTPYKLMHU: INPU BBINOIHEHUU
U3MEpPEHH coOupaTh SKCIEPUMEHTAJIbHYIO YCTAaHOBKY U BBIYUCIATH
3HAYCHHUE NCKOMOM BEJIMYUHEI;

co0roaaTh npaBuia TEXHUKN 0€30IaCHOCTH IpU padboTe ¢ 1abopaTOPHBIM
000pyIOBaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, AMHAMOMETp, COOOIIAIOIIUEcs COCyAbl, OapoMerp,
phIYar, HOJABMKHBIA U HETMOJABUKHBIN OJIOK, HAKIIOHHAS TJTIOCKOCTD;
XapaKTepU30BaTh IPUHLIMIBI JEUCTBUS M3YyYEHHBIX HpUOOpPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONMCAHHUA (B TOM YHUCIE:
HNOJUINITHUKY, YCTPOMCTBO BOJOIMPOBOAA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEP, MOPITHEBOW HACOC, apEOMETP), UCTIOIb3YS 3HAHUS
0 CBOMCTBaX (pU3MUECKUX SBICHUM U HEOOXOAUMbIE (PU3UUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  NpUMEPHl  (HAXOAUTh  HH(MOpPMALMIO O  [pUMEPax)
IPAKTUYECKOTO HCIOJIb30BaHUA (PU3UYECKUX 3HAHUW B TMOBCETHEBHOM
AKU3HU JJ1 obecrieyeHus: 0€30MacHOCTU MPHU OOpallleHHH ¢ PUOOpaMH U
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 310POBbsI U COOJIIOJIEHUSI HOPM
HKOJIOTHYECKOTO MOBEJEHUS B OKPYKAIOILEH CpeLE;

OCYHIECTBIISATh OTOOp HMCTOYHHMKOB wuH(opMmanmu B HHTepHere B
COOTBETCTBUU C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE MUMEIOIIUXCS
3HaHUW M TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
UHpOpMAIMIO, KOTOpas SBISIETCS NPOTHUBOPEYMBOM WM MOXKET OBITH
HEIOCTOBEPHOM;

UCIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEpaTypy (HPU3HUECKOTO COACPIKAHUS, CIIPABOYHBIE MaTEpUabl, PECypPCHI
cetu UHTepHer, BiageTh NpUEMaMM KOHCHEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(GOPMaLUU U3 OJTHOM 3HAKOBOW CUCTEMBI B JAPYTIYIO;
co3/1aBaTb COOCTBEHHBIE KPATKHE NMUCBMEHHBIE U YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpPMALNUU (PUIUUECKOTO COACPNKAHUSI, B TOM



qyucie myOJIuyHO AeaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOSKTOB WU
y4eOHBIX WCCIEAOBAHUM, TP 3TOM TPAMOTHO HWCIOJIb30BaTh M3yYCHHBIN
MOHATUUHBIN ammapaT Kypca (U3HKH, COMPOBOXKIATh BBICTYILJICHUE
MPE3CHTALIUEH;

IPU BBITIOJTHEHUU YYEOHBIX MPOEKTOB M MCCJIEAOBAHUN pacrpeessTh
00s13aHHOCTH B TPyNIl€ B COOTBETCTBHMU C TOCTABICHHBIMH 3aJladyaMH,
CIICIUTh 3a BBINOJHECHHUEM IIJlaHA [ASWCTBMM, aJ€KBAaTHO OILICHHUBAThH
COOCTBEHHBIM  BKJAJ B  JEATEIbHOCTb  TPYNNbl, BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMO/JICUCTBHUE, YUUTHIBASI MHCHUE OKPYKAIOLIUX.

K koHIy 00ydeHus B 8 kiacce rnpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaThb C(HOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHUM:

UCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE JBUKECHHE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUS BELIECTBA, KPUCTAIIIMYECKUE U
amop(Hble Tela, HACBIEHHBIH W HEHACHIIIEHHBI Map, BIIAXHOCTb
BO31yXa, TeMIepaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOM JBUTAaTEb,
AIIEMEHTAPHBIN JEKTPUUECKUN 3apsif, HNEKTPUUECKOE TMO0JIe, MPOBOIHUKU
U TURJICKTPUKH, TOCTOSHHBIN 3JEKTPUYECKUN TOK, MArHUTHOE TOJIE;
pasnuyath SIBICHUA (TEIJIOBOE pacIIMpPEHUE U C)KaTHe, Tellonepesaya,
TEIUIOBOE PaBHOBECHE, CMAauMBAHUE, KAWIISPHbBIE SIBICHUS, UCIIAPEHUE,
KOHJCHCAllMsA, IJIaBICHHUE, KpUCTaM3auus (OTBEpIEBaHUE), KUIICHUE,
Teronepeaaya (TEerIoNpOBOHOCTb, KOHBEKLMS, U3ITy4YECHHE),
AJIEKTpU3aLUs TeJl, B3aUMOJICHCTBUE 3apsAI0B, AEUCTBUS AIIEKTPUUYECKOTO
TOKa, KOpPOTKOE 3aMbIKaHHME, B3aMMOJEHCTBUE MArHUTOB, JCHCTBHE
MarHUTHOTO T0JISI HA POBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAsI MHAYKLIMS)
0 OMNHUCAaHUI0 UX XapaKTEPHbIX CBOMCTB W HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaThb IPOSIBICHUE HW3YYEHHBIX (PU3MYECKUX SIBICHUH B
OKpYXarolleM MHpE, B TOM YHCIE€ (PUINYECKUE SIBICHUS B IPUPOAE:
MOBEPXHOCTHOE HATSXKEHHWE U KalWUIApHBIE SBIECHUS B TPHUPOJE,
KpUCTAJUIBl B Tpupone, usnydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEsl, CHETa, JIEKTPHUUECKHE
SBJIEHUSI B aTMoc(epe, DJIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3emJ, Apei ¢ MoIr0COB, POJIb MATHUTHOT'O NOJIS ISl )KU3HU Ha 3eMIIe,
NOJIIPHOE CHUSHUE, TPH 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHY10, BBIACIATh CYIIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PU3NUECKUX
SIBJICHUU

ONKCHIBATh U3yUYEHHBIE CBOMCTBA TENl U (PU3UUYECKUE SIBJICHMS, UCIIOJIb3YS
(u3nyecKkue BEIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTUsi, KOJIUYECTBO
TEIUIOTHI, yJeJbHas TEIJIOEMKOCTh BELIECTBa, YyJAeNbHAs TEIUIOTa



IUTaBIICHUS, yJelbHAsl TEIJIoTa MapooOpa3oBaHusl, yJelbHas TEIIoTa
CrOpaHMsl TOIUIMBA, KOI(PPHUIMEHT TOJE3HOTO JEHCTBUS TEIUIOBOU
MaIIMHbI, OTHOCUTEbHAS BIAXXHOCTh BO3/LyXa, IEKTPUUECKUH 3apsi, CUIa
TOKa, DJIEKTPUYECKOE HaNpsDKeHHE, CONPOTUBIEHUWE IPOBOJHUKA,
yAeJIbHOE COMPOTHUBIICHUE BEIIECTBA, pa00Ta U MOILIHOCTH SJIEKTPUUECKOTO
TOKa), TpPHU ONHCAHWW TPABUIBHO TPAKTOBATH (DU3UUYECKUN CMBICH
UCIIOJIb3YEMBIX BETUYMH, 0003HAYEHUS U €IUHUIBI (PU3NUECKUX BEIUYHH,
HaXOJUTh (DOPMYIIbI, CBSI3BIBAIONIIME JIaHHYIO (PU3NYECKYIO BEJIMYHHY C
JIPYTUMHU BEIMYMHAMH, CTPOUTH TpaduKyd H3YYEHHBIX 3aBUCHMOCTEH
(buU3HYECKUX BEIIUYUH;

XapaKTepu30BaTh CBOMCTBA TeNl, (PU3NYECKUE SIBICHUS U TPOIECCHI,
UCIIOJNIb3YSl OCHOBHBIE MOJIOKEHUS MOJIEKYJISAPHO-KMHETUYECKON TEOpHH
CTPOEHHUSI BEIIECTBA, MPUHIIMI CYNEPIO3ULIUU TOJel (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsijia, 3akoH OMa JJisl yyacTKa Ienu, 3aKOH
Jbxoyns—Jlenua, 3aK0H COXpaHEHUS YHEPTHH, TIPU 3TOM J1aBaTh CIIOBECHYIO
(bopMyIIMPOBKY 3aKOHA U 3aMKCHIBATh €T0 MaTEMAaTHUYECKOE BhIPAKECHHE;
OOBSACHATH (PU3MYECKHE MPOLECChl W CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISABISATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 JOTrHYeCcKUux
IIaroB ¢ OMopod Ha |—2 W3y4YeHHBIX CBOWCTBA (DU3MUECKUX SIBICHUM,
bu3nyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3aJaud B 2—3 JEHUCTBUS, HMCIOJIb3YsS 3aKOHbl U
dbopMybl, CBsA3BIBaONIME (PU3NYECKHE BEIUYMHBI: HA OCHOBE aHalM3a
YCJIOBHS 3a/lauyd 3alUChIBATh KPAaTKOE YCJIOBHE, BBISBISATH HEIOCTATOK
JaHHBIX [ peleHus 3aJaud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXOJUMbIe A €€ pelleHHs, MPOBOAUTH pPacu€Thl W CpPAaBHUBATH
MOJIyYeHHOE 3HaUeHHE (PU3NYECKON BETUYHHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
($u3MYECKUX METO/OB, MCIOJb3Yysl OMUCAHHE HCCIEeNIOBAHUS, BBIICIATDH
IpOBEPSIEMOE TPEINOJOKEHNE, OICHUBATh MPABUJIBHOCTh IOPSIKA
IPOBEJICHUS HCCIIE0BaHNUs, 1€TaTh BBIBOIBL;

IPOBOJUTH OMbBITHI 1O HAOMIOACHHIO (U3UYECKUX SBJICHUM WU
bu3nYecKuXx CBOMCTB Tel (KanvUIIpHBIE SIBJICHUS, 3aBUCUMOCTb J1aBJICHHUS
BO3/yXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MPU M3IYUYCHHH OT IBETa H3Iy4arolieil (MOTonaroiei)
MOBEPXHOCTH, CKOPOCTh UCHAPEHHUsS BOJABI OT TEMIIEpPaTyphbl >KUJIKOCTU U
wiomwaan €€ TMOBEPXHOCTH, OHJIEKTpHU3alus Tel U B3auMOJCHCTBUE
AIIEKTPUUECKUX 3apsiioB, B3aUMOJICMCTBUE TMOCTOSHHBIX MAarHUTOB,
BU3yaJM3al[sl MAarHUTHBIX TOJEeH TMOCTOSHHBIX MAarHUTOB, JEWUCTBUSA



MAarHUTHOI'O TOJISI HAa MNPOBOJAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBAa DIJIEKTPOABUTATENISI TIOCTOSHHOTO TOKa): (hopMyInpoBaTh
MIPOBEPSEMbIC MPEOJIOKEHHUS, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO
000pyI0BaHUs1, OMKUCHIBATH XO/1 ONBITA U (POPMYIIUPOBATH BHIBOIbI;
BBITIOJIHATH IPSIMBIE U3MEPEHUS TEMITEPATYPbl, OTHOCUTEIIBHOM BIIAYKHOCTH
BO31yXa, CHJIbI TOKAa, HANPSDKEHUS C MCMOJb30BAHUEM aHAIOTOBBIX
npuOOpPOB W JATYMKOB (PU3NYECKUX BEIIMYWH, CPAaBHUBATH PE3YyJIbTATHI
U3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OAHOM (PM3HUECKOU BEIUUYHUHBI OT
JIpPYro C  UCIHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COINPOTUBJIEHUS TPOBOJHHUKA OT €ro JUIMHBI, IUIOMAAY IONEPEYHOTO
CEUCHMS U YAEIBbHOTO CONMPOTHUBJIEHUS BEUIECTBA MPOBOJIHUKA, CHIIBI TOKA,
UIYIIETO 4Yepe3 IMPOBOAHUK, OT HANpPsKEHUS Ha IPOBOJHUKE,
UCCIIEAOBAHUE IIOCHEAOBATEIBHOIO M  MAPAJUIEIBHOIO  COEAUHEHUU
IIPOBOJHUKOB): TIJIAHUPOBATh HWCCIECJOBAHUE, COOUPATh YCTAHOBKY U
BBHITIOJIHATh W3MEPEHUsI, CIACAys NPEIIOKCHHOMY IUIaHy, (PUKCHpOBaTh
pe3yAbTaThl OJYYCHHON 3aBUCUMOCTH B BHJI€ TAOJIHII U TpaUKOB, 1eTIaTh
BBIBO/IbI 10 PE3YJIbTATAM UCCIENOBAHNUS;

IPOBOJUTh KOCBEHHbIE HW3MEPEHUs] (PU3NYECKUX BEIWYUH (yIenbHas
TEMJIOEMKOCTh  BEIIECTBA, COMPOTUBIEHWE TPOBOAHMKA, paboTa U
MOIITHOCTh JJIGKTPUYECKOTO TOKA): TJIAHUPOBATh W3MEPEHHs, COOUpaTh
DKCHEPUMEHTAIIBHYIO YCTAHOBKY, CIIEIySl MPEMJIOKEHHON MHCTPYKLHH, U
BBIYUCJIISITh 3HAYEHUE BEJINUMHBIL;

co0Jro/1aTh MpaBuUiia TEXHUKHA 0€30MACHOCTH MPpHU padboTe ¢ 1ab0paTOPHBIM
obopymoBaHuEM;

XapaKTEepPU30BaTh MPUHIUIBI  JIEUCTBUS M3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM HA UX ONMUCAHUs (B TOM UKCIIE: CUCTEMA
OTOIUJIEHUSI TOMOB, TUTPOMETP, MapoBasi TypOMHa, aMIIEpPMETP, BOJILTMETP,
CYETUMK DJIEKTPUUECKOW DHEPTUU, AIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTeIIbHbIC AIIEKTPOTIPUOOPHI (mpumepsl), AIEKTPUUYECKUE
MPEAOXPAHUTEIIN, IIEKTPOMATHUT, 3JIEKTPOJIBUTATENh TOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWCTBAX (PU3MUECKUX SIBJIEHUW U HEOOXOIUMBbIE
bu3nUeckue 3aKOHOMEPHOCTH;

pacrno3HaBaTh NPOCThIE TEXHUYECKHE YCTPOMCTBA U HW3MEPUTEIbHBIC
pUOOPHI O CXEMaM M CXEMATHYHBIM PUCYHKaM (JKUKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETp, ABUTaTEIb BHYTPEHHETO CrOpaHUs,
AJIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMbI JJIEKTPUUECKHX LIeme c
MOCJIEA0BATENBHBIM U MapaJUIEIbHBIM COCTMHEHUEM 3JIEMEHTOB, pa3inyas
YCJIOBHBIE 0003HAUEHUS PJIEMEHTOB JICKTPUUECKUX TETIeH;



NPUBOAUTh  NpUMEPHl  (HAXOAUTH WHPOpPMAIMIO O  TpUMEpax)
NPaKTUYECKOTO WCIOIB30BaHUSl (U3NYECKUX 3HAHWA B ITOBCEIHEBHOU
XKU3HU JJ1 obecrieyeHus: 0€30MacHOCTU MPHU OOpallleHHH ¢ MPUOOpaMH U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUS 3I0POBbsI U COOIIOACHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYXKAroIlel cpese;

OCYHIECTBIISATh MOMCK HHpopManuu (U3HYECKOTO COJEpKaHUS B
WNuTepHere, Ha OCHOBE HWMEIOIIMXCS 3HAHUA M MYyTEM CpPaBHEHUS
JOTIOJTHUTEIBHBIX UCTOYHUKOB BBIJENIATH HH()OPMAIUIO, KOTOPAs SIBISETCA
IPOTUBOPEYMBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;

UCITOJIb30BATh MPU BBITIOJHEHUN yYEOHBIX 3a/laHUi HAay4YHO-IIOMYJISAPHYIO
JAUTEpaTypy (HPU3HUECKOTO COACPKAHUS, CIIPABOYHBIE MaTEpUabl, PECypPCHI
cetu VHTepHer, BiameTh nUpuEMaMH KOHCIIEKTUPOBAHUS  TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OAHOIN 3HAKOBON CUCTEMBI B IPYTYIO;
co3/laBaTh COOCTBEHHbIE MHCbMEHHBIE M KpaTKHE YCTHBIE COOOIIEHMS,
0000mIasi wH(pOpPMAIMIO W3 HECKOJbKHX WCTOYHUKOB (DU3UIECKOTO
COJICpKAHHUS, B TOM YHUCJIE ITyOIIMYHO MPECTABISAThH PE3YJIbTAThI TPOSKTHOU
VI UCCIIEZIOBATEIBCKOM AeSITeIbHOCTH, IIPU 3TOM I'PaMOTHO HUCIIOJIb30BaTh
U3yYeHHBbI TOHATUIHBIA amnmapar Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIJICHHE MTPE3CHTAINEH;

IpY BBHIMOJIHEHUH YYEOHBIX MPOEKTOB W UCCIEAOBAHHMHA (DU3HUECKIX
IPOLIECCOB paclpeiensiTh OOS3aHHOCTH B TPYyNNEe B COOTBETCTBUHU C
MIOCTaBJICHHBIMU 337]a4yaMHU, CJIEIUTh 3a BBIMOJIHEHUEM IIJIaHa JACUCTBUI U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OLEHHBATh COOCTBEHHBIM BKJIaa B
NesITeIbHOCTh TPYIIIBI, BBICTPauBaTh KOMMYHHKATHUBHOE B3aMMOJICHCTBHE,
TPOSIBIISISI TOTOBHOCTH pa3peniaTb KOH(JIUKTHL.

K xonIy 00ydeHus B 9 kjacce mpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh IOHATHS: CHCTEMa OTcuéra, MaTepuaibHas TOUKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBHKEHHS, Ae(opmarius
(ympyras, njgacTU4ecKkas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEpEerpy3ku, HEHTP TSKECTH, a0COIIOTHO TBEPAOE TEIO,
LEHTP TSKECTH TBEPAOIO TeJla, pAaBHOBECUE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, UHQPA3BYK U YJIbTPA3BYK, 3JIEKTPOMArHUTHbIE BOJIHBI, IIIKaJIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJHM30PYKOCTb M JalbHO30PKOCTD,
CHEKTPbl UCITyCKAaHUS U TOTJIOIIEHUs, ajbda, OeTa- U raMMa-u3IydeHHs,
U30TOIIbI, I€PHAS SHEPTETHKA,;

pa3nuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSAMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MHPSMOJIMHENHOE [IBHKEHUE, CBOOOJHOE
NaJIeHUE TeJ, PABHOMEPHOE JIBMXKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBUE



T€J, PEAKTUBHOE IBIDKCHHE, KOJIeOaTeIbHOE ABMKEHHUE (3aTyXaronue u
BBIHYKJICHHBIE KOJeOaHusI), pE30HAHC, BOJIHOBOE IBMIKEHUE, OTPAKEHUE
3BYKa, MPSIMOJIMHEHMHOE PACIpPOCTPAHCHHE, OTPAKECHHE W MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3siokKEeHUE OEIoro cBeTa B
CHEKTp M CIOKEHHE CIHEKTpaJbHBIX I[BETOB, JIMCIIEPCUSl CBETA,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPa
U3ITyYEHHMsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OTBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHUE;

pacno3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3MYECKUX  SBJICHHUA B
OKpy>KarolieM mupe (B TOM uucie (U3MUECKUE SBICHUS B MPUPOJIE:
MIPWINBHI ¥ OTJIUBBI, ABIKeHNE T1aHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JBIDKEHUE JKUBBIX OPTaHW3MOB, BOCHPUSTHE 3BYKOB JKHBOTHBIMH,
3eMIIETPSICEHHUE, CEHCMUYECKHE BOJHBI, IyHAMH, 3XO, IIBETa Tell,
ONTUYECKHUE SBJIECHUS B MPUPOJE, OMOJOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPa(HOIETOBOTO W PEHTTEHOBCKOTO W3JIYYCHHH, €CTeCTBEHHBIN
paaNoOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJTUOAKTHBHOE H3ITyUEHUE
NPUPOAHBIX MHHEPAJIOB, JEUCTBHE pPAJAMOAKTHUBHBIX W3IyUYCHUA Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHY0, BBIJIEIATh CYIIECTBEHHBbIE CBOMCTBa (MpHU3HAKH) (U3UYECKHUX
SIBJICHUM;

OTIMCHIBATh M3YYCHHBIC CBOMCTBA TEN M (DM3UUECKHUE SBICHUS, UCTIONB3YS
dbu3nyeckue BeNUYUHBI (CpelHssl U MTHOBEHHAs CKOpPOCTh Tejla MpH
HEPaBHOMEPHOM JIBH)KEHUH, YCKOPEHHE, NEepeMElIeHHe, MyThb, yrioBas
CKOpPOCTb, CHJIa TPEHHUS, CHJIAa YIPYTOCTH, CHJIa TSDKECTH, YCKOpPEHUE
CBOOOJTHOTO TMA/ICHUs, BEC Tela, HUMITYJIbC Tela, HWMITYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS DSHEPTHs Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIU, MOTEHIMAIbHAS SHEPTUs CHKATOU
NPY>KUHBI, KHHETUYECKAs SHEPTUS, [TOJTHASI MEXaHUYECKasi SHEPTUsl, IEPUO]]
¥ YacToTa KojeOaHWid, JyIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETAa, IIOKA3aTellb MPEIOMIICHUS CpeIbl), MPH OMHCAHUHU
MPaBUJILHO TPAKTOBAaTh (M3UYECKUN CMBICT WCIOJIb3YEMBIX BEIIMYHH,
0003HauUeHUS W EAUHMIIBI (PU3UYECKUX BEIWYMH, HAXOAUTH (POPMYIIbI,
CBS3BIBAIOILIME JTAHHYIO (PU3MUYECKYIO BEIMYMHY C APYTUMHU BEJIMYMHAMH,
CTPOUTH TPpaPUKU N3YUEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIINYHH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHUs SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIMI CYNEpPIO3UIMK CWJI, MPUHIUI OTHOCUTENbHOCTH [ 'anmuies,
3aKOHbl HBIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHbI OTPAKEHUS U
MIPEJIOMJICHUST CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOTO M MaCCOBOTO YUCET



OpU SACPHBIX PEAKIHSIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTEMAaTHYECKOE BBIPAKECHHUE;

OOBACHATH (PU3NYECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTYyaIlMil MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJICICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX
IIaroB C OMOpOM Ha 2—3 W3YyYEeHHBIX CBOWCTBA (DHU3MUECKUX SIBICHUM,
bu3nyeCKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THBIE 33191 (ONTUPAOIINECS HAa CUCTEMY U3 2—3 YpaBHEHHIA),
UCTIOJB3YSl 3aKOHBI U ()OPMYJIBI, CBSI3bIBAIOIINE (DU3MUECKHE BEJTMYUHBI: Ha
OCHOBE aHajm3a yCIIOBUS 33J]ayd 3aITUCHIBATh KPATKOE yCIIOBUE, BBISIBIIATH
HEJOCTAIONINe WM U30BITOYHBIE JaHHbBIE, BHIOMPATh 3aKOHBI U ()OPMYIIBI,
HEOOXOJUMbIE ISl pEIIeHUs, MPOBOJUTH pacu€Thl M OLICHUBATH
PEATUCTUYHOCTH TIOTYYEHHOTO 3HAUSHUST PU3NIECKON BETNINHBI;
pacmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXXHO PpEIIUTh TPU TOMOIIH
($u3NYECKUX METOMOB, HCIOJb3Yysl OMUCAHHE HCCIEIOBAaHUS, BBIICIATDH
IpOBEPSIEMOE TPEIINOJOKEHNE, OICHUBATh MPABUJIBHOCTh IOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
PE3yNIbTaThl HAOIIOICHUH U OTBITOB;

NPOBOAUTH OMBITHl 1O HAOMIOACHWIO (PU3UYECKUX SBICHUNA WA
dusznyecKkux CBOWCTB Ten (M3y4deHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXPAHEHHUS SHEPTUH, 3aBUCHUMOCTb MEpHOAa KOJIEOAHWW MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPY>XUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOaHWM, MPSMOIMHEHHOE paclpOCTPAHEHHE CBETA,
pasnoxeHue OeNoro cBera B CIIEKTP, M3yYeHHE CBONCTB M300paKEHUS B
IJIOCKOM 3€pKajie M CBOWCTB HM300pakKeHUsl TpeaMera B coOuparomieit
JUH3e, HAOMIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB HU3IYUYEHUS):
CaMOCTOSITEILHO  COOMpaTh yCTaHOBKY W3 H30BITOUHOrO Habopa
000pyI0BaHus1, ONMCHIBATh XOJI OTIBITA M €T0 PEe3yJIbTaThl, POPMYINPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OMpEeeiss
CpelHee 3Ha4YeHHE U3MEpsieMOM BeTUYMHBI ((POKYCHOE pacCTOSIHHUE
cobuparomield JIMH3bI), OOOCHOBBIBATH BBIOOp crHoco0a U3MEpeHUs
(M3MEpUTENHHOTO TTPUOOpPA);

OPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEIUYHUH C
UCIOJIb30BaHUEM MPSMBIX U3MEPEHHH (3aBUCUMOCTD ITyTH OT BPEMEHHU MTPH
PaBHOYCKOPEHHOM JBW)KCHMHM O€3 HadaJbHOH CKOpPOCTH, Iepuoja
KOJIe0aHUN MaTeMaTH4YeCKOr0 MasTHUKA OT JIJIMHBI HUTH, 3aBUCHMOCTH
yria OTpaXeHHUs CBeTa OT yrIJja MaJCHUs U yria MpPeJOMIICHHS OT yria
NaJieHus): [UIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh



YCTaHOBKY, (PUKCHUpOBaTh pe3yNbTaThl MOJYYEHHOM 3aBUCHMOCTH
bu3NYecCKuX BETWYMH B BUJIEC TaONWIl U TpaduKOB, IEIaTh BBIBOIBI IO
pe3yJibTaTaM HCCIEA0BAHNUS;

IPOBOAUTHh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOPOCTb U YCKOPEHHE TeJa IPU PAaBHOYCKOPEHHOM JABU)KEHUHU, YCKOPEHHE
CBOOOAHOTO TAaJEHUs, >KECTKOCTh MPY>KUHBL, KOIPPUIUEHT TPEHUS
CKOJIbKEHUS, MeXaHudeckass padoTa UM MOUIHOCTh, YacTOTa U TMEpPUOJ
KoJe0aHUN MAaTeMaTU4YeCKOro W NPYKMHHOIO MAasiTHUKOB, ONTHYECKas
CWlia coOupamwIled JMH3bI, pPaJuOaKTUBHBIM (OH): IUIAHUPOBATH
U3MEpEHMs, COOMpaTh DSKCIEPUMEHTAIbHYIO YCTaHOBKY M BBIIIOJIHATH
U3MEpEHHs], CIeAys MPENOKEHHOW WHCTPYKLIMU, BBIYUCIATH 3HAUCHHE
BEJIMYMHBI U AaHAJTU3UPOBATH MOJIYUYECHHBIE PE3YJIbTAThl C YUYETOM 3aITaHHOM
HOTPEIIHOCTH U3MEPEHUI;

co0roaaTh npaBuia TEXHUKN 0€30IaCHOCTH IpU padboTe ¢ 1abopaTOPHBbIM
obopymoBaHuEM;

pa3nuyuaTh OCHOBHBIE TPU3HAKK M3YyYEHHBIX (QU3NYECKUX MOJIEIeH:
MaTepuajbHas TOuYKa, aOCONIOTHO TBEPIOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, [IJJaHETapHas MOJEJIb aTOMa, HyKJIOHHAs! MOJIEJIb
aTOMHOTO s171pa;

XapaKTepu30BaTh MPUHIUIBI JCWCTBUS HU3YYEHHBIX NOPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl Ha HMX ONucaHud (B TOM YHUCIE:
CHUIOMETp, JaTUMKH IOJIOKEHUS, PACCTOSHUS M YCKOPEHUs, pakeTa,
IXOJIOT, OYKH, Iepuckorn, ¢oToannapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOI, JO3MMETp, Kamepa BunbcoHa), ucnosb3ys 3HaHHUS O
CBOMCTBaX (U3MYECKUX SABICHUM U  HeoOXxonumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHUYHbIE PUCYHKH M3YyUEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTUYECKUX ITPOLIECCOB MIPU
pelieHny  y4eOHO-TIPaKTUYEeCKUX  3a7ad, ONTHYECKHE CXEMbI JUIs
MIOCTPOCHUS N300paXKEHHH B IIIOCKOM 3€pKajie U COOMpAIOLIEH TNH3E;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  MHGOPMALKMIO O  MPUMEPax)
IPAKTUYECKOI0 HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUNW B IOBCEIHEBHOU
KU3HU Il oOecrieueHrst 6€301acHOCTH MpU oOpalieHuy ¢ npudbopaMu u
TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHHUSI 3I0POBbS U COOJIIOICHUS HOPM
HKOJIOTUYECKOTO MOBECHUS B OKPY>KAIOILEH CpeaE;

OCYLIECTBIISATh MOMCK HMHpoOpMauu (U3HYECKOTO COJEp)KaHUS B
WHTepHeTe, caMOCTOATENBHO (POPMYIIHUPYsI TOMCKOBBIN 3a1Ipoc, HAXOAUTh
NYTH ONPEEIICHUsI JOCTOBEPHOCTH MOJIYyYEHHON MHPOpMALMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TONIOJTHUTENIbHBIX UCTOYHUKOB,;



UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEpaTypy (HPU3HUECKOTO COACPKAHUS, CIIPABOYHBIE MaTEpUabl, PECYpPCHI
cetu MHTepHer, BnageTh Npu€MaMH KOHCHEKTUPOBAHHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uHPOpMAIlMKM W3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOrO COAEpkKaHMUS,
myOJIMYHO TMPEACTABIATh PE3yIbTaThl MPOEKTHOM MM HCCIEA0BATEIbCKOM
NEATENIbBHOCTH, TMPU 3TOM TPaMOTHO  MCIIOJIb30BATh  HU3yYECHHBIN
NOHATUUHBIN anmapar u3ydaeMoro pasiaena (U3UKA U CONPOBOXKIAThH
BBICTYIUICHUE TMpe3eHTaluell ¢ Yy4y€ToM OCOOEHHOCTEH ayAuTOpUu
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Koutpoabsnbie IIpakTuyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®usnka u €€ posib B MO3HAHUU OKPYKAKOLIEr0 MUpa
bubmunoreka LIOK
1.1 dusnka - HayKa o IPUPOJIE 2
y PHpOZ https://m.edsoo.ru/7f416194
1.2 duznueckre BEITNINHEI 2 1 bubmmorexa IOK
https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYUHBII METO IO3HAHUS 2 1 bubmmorexa IOK
’ y A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnen 2. [lepBoHayaibHbIe CBeeHHS 0 CTPOCHUH BellleCTBA
but6mmoreka [IOK
2.1 C 1
TpoeHue Betliectsa https://m.edsoo.ru/7f416194
29 JBr>KEHUE U B3aMMOJICICTBUE YaCTHI] ) 1 bu6nuoreka [IOK
' BELIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 Arpera € COCTO eIrecTBa 2
TperaTHe! TOAHITT BEMECTB https://m.edsoo.ru/7f416194
Nroro no pazgeny 5
Paznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHuueckoe BUKEHUE 3 bubmmorexa IOK

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




bu6munoreka LIOK
3.2 u 4 1
HEPILI, Macca, TUIOTHOCTE https://m.edsoo.ru/7f416194
but6mmoreka [IOK
33 Cuna. Buper cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTEH U Ta30B
41 [asnenue. Ilepenaua naBnenus TBEPABIMU 3 bubmmoreka [JOK
) TeJIaMH, )KUJKOCTSIMHU M Ta3aMH https://m.edsoo.ru/7f416194
bubmunoreka LIOK
4.2 JlaBIieHHe HuKOCTH > https://m.edsoo.ru/7f416194
bubmunoreka LIOK
4.3 A 6
TMOChEpHOE AaBIeHue https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmoreka [JOK
) B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pasaeny 21
Pazgen S. PaboTa 1 MOIIHOCTB. JHEPrus
bub6munoreka LIOK
> Pabora 1 momHOCTS 3 ! https://m.edsoo.ru/7f416194
5.2 IIpocTeie MexaHU3MBbI 5 1 bubmorexa [IOK
https://m.edsoo.ru/7f416194
5.3 MexaHudeckasi SHEPTUS 4 1 bubmorexa OK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12




8 KIIACC

KosaunyecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIe
Ne mi/m P Konrpoabnsie  IIpakTuueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3pen 1. TenioBblie IBJICHUS
1.1 CtpoeHue U CBOWCTBA BEIIECTBA 7 bubmorexa [TOK
’ p - https://m.edsoo.ru/7f4181ce
Bbu6nuoreka [JOK
1.2 T 21 1 5
CTTIOBBIC HPOLECCH https://m.edsoo.ru/7f4181ce
Htoro no pazgeny 28
Pa3nes 2. DiiekTpHYecKHe M MATHUTHBIE SIBJICHHSA
)1 DneKkTpruyecKue 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubmmoreka [JOK
) W UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOAHHBIN NEKTPUUECKUN TOK 20 1 7 hitps:/m.cdsoo.ru/ 74181 ce
2.3 MarHuTHbI€ SIBICHUS 6 1 1.5 bubmmorexa [TOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 C) 4
JICKTPOMATHHITHA HHAYKIHA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5




9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHBbIE
HaunmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne mi/m P Konrpoabnsie  IIpakTuueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJIeHHUSA
11 MexaHn4eCKOe JBMIKCHUE U CIIOCOOKI €TI0 10 1 Bbu6nmuoreka [JOK
' OIMCaHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
JaMozeHCTBIE TeT https://m.edsoo.ru/7f41a4a6
bu6nmuoreka [JOK
1.3 3 10 3
AKOHEI COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3zgen 2. Mexann4deckue KoJe0aHUA U BOJHBI
bu6nmuoreka [JOK
2.1 Mexanudeckue kojeda 7 3
RATHMACCIHC ROACOAMIA https://m.edsoo.ru/7f41a4a6
b K
2.2 MexaHn4eckne BOJHBI. 3BYK 8 1 3 nomorexa 110
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3zgen 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHBI
11 DIEeKTPOMarHuTHOE MOJE U 6 ) bubmmoreka [JOK
) 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6

Pa3gen 4. CBeToBBI€ AIBJICHUS




bubmuorexa [JOK

4.1 3aKOHBI pacpOCTPAHEHUS CBETA 6 2 hitps/m.cdsoo.ru/74 1 a4a6
bu6mmoreka [IOK
4.2 JI 0 6 3
HHSBT H OTITHHACCKHE MPHOOPH https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4. P 2
3 a3noxkeHue 0eIoro CBeTa B CIIEKTP 3 https://m.cdsoo.r/7f4 lada6
Hroro no pazneny 15
Paznen 5. KBaHTOBBI€ SIBJIEHUSI
bu6mmoreka [IOK
A 4l 4 1
5 CIIyCKaHHE U TIOTJIONICHHE CBETAa aTOMOM https://m.cdsoo.r/7f4 lada6
bu6mmoreka [IOK
2 1
> CTpoeHe aTomHOro s1pa 6 https://m.edsoo.ru/7f41a4a6
bubmnorexa [JOK
. A 1
33 FICPHRBIC peakitin 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3zgea 6. [loBTopuTE1HHO0-00001IAOIIM I MOYJIb
6.1 [ToBTOpeHue u 0000IIEHNE CONIEPIKAHUS 9 ) bubnunoreka [IOK
' Kypca ¢pus3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27







ITOYPOYHOE IIVTAHUPOBAHUE
7 KUIIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE

Ne Hara uudposbie
Tema ypoka Kontponbnbie IIpakTnuyeckue
n/n Bcero u3ydyeHusi oOpa3oBaTebHbIE

padoTshI padoThI pecypesr

®u3uka — HayKa 0 MPUpOJE.
SIBiieHus pupoIbI

2 dusunueckue IBICHUA 1

®dusnueckue BEITMUNHBI U UX
U3MepeHue

Ypoxk-uccienoanue "M3mepenue
TEeMIIEPaTyphl MPU MOMOIIH
JKUJKOCTHOTO TEPMOMETpA U
JaT4nNKa TeMIEpaTyphl”

MeTo bl Hay4YHOTO TTO3HAHMUS.
5 Onucanne pU3NUECKUX SBICHUN C 1
IIOMOIIBIO MOJIETIEN

bubmunoreka LIOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[Iposepka
TUIOTE3bI: TaJbHOCTh MOJETA

6 mapuka, mymeHHOTo 1 1
TOPU30HTANILHO, TEM OO0JIbIIIE, YEM
OoJpIIie BhICOTA ITycKa"

Crtpoenue BemiecTBa. ONBITHI, BuG 1IOK
HNOJINOTCKA

7 1
JIOKA3HIBAIOIAE CKPETHOE https://m.edsoo.ru/ff09fe0a

CTPOCHHUC BCIICCTBA




bubmunoreka LIOK

"ITmotHOCTD BemecTnsa"

8 JABIIKCHHC HACTHLL BellCCTBa https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OnbITH IO
9 HaOJIFOJEHUIO TEIJIOBOTO
paCIIUPEHUS Ta30BY
10 ArperaTHble COCTOSIHHUS BEILIECTBA
Oco0OeHHOCTH arperaTHbIX
1 cocTossHUM BoAbL. O000IICHNE 10 bubnuoteka [JOK
pazaeny «llepBoHavaibHbIE https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOEHUU BEILIECTBA»
MexaHudeckoe NBUKECHHUE.
12 PaBHOMEpHOE 1 HEpAaBHOMEPHOE bubmorexa OK
https://m.edsoo.ru/ff0a05¢6
JIBIDKCHHE
bu6mmoreka [IOK
13 Ckopocts. EAMHHLUE CkopocT https://m.edsoo.ru/ff0a079c
14 Pacuer myTy 1 BpeMEeHU IBUKCHUS bubmmorexa LHOK
https://m.edsoo.ru/ff0a0ac4
15 WNueprusa. Macca — mepa bubnuoteka [JOK
WHEPTHOCTH TET https://m.edsoo.ru/ff0a0c10
IInotHoCTh BemiecTBa. Pacuer
16 Macchl M1 00beMa TeJa 1Mo ero bubmorexa [IOK
https://m.edsoo.ru/ff0a0fee
MJIOTHOCTH
Jlaboparopnas pabota
17 «Onpenenenue MIOTHOCTH TBEPAOTO
TeJa
13 Pemenue 3agau mo reme bubnuoteka [JOK

https://m.edsoo.ru/ff0al23¢c




Cuna xak xapakTepUCTHKa

19 B3auMoercTeua Ten. Cuia
yrpyroctu. 3akoH ['yka
Jlaboparopnas pabota «3ydenne

20 3aBUCUMOCTH PACTSHKCHUS
(nedopmanun) Npy>KUHBI OT
MPUITOKEHHON CHJTBI»

21 SIBnenue tarorenud. Cuia TSHKECTH
CBs3b MEXKy CUJION TSIKECTH U

. bubmuoreka [{OK
22 Mmaccoi Tena. Bec tema. Pemenne
" " https://m.edsoo.ru/ff0al778
3aga4 mo teMme "Cuia TsHKecTH
Cuia TSKeCTH Ha APYTrUX IJIaHeTaX.
23 duznyeckre XapakKTepPUCTHKH bubmorexa LIOK
P P https://m.edsoo.ru/ff0al1502
[LUTAHET
bubmunoreka LIOK
24 WNsmepenne cuin. JluHaMOMET
p A p https://m.edsoo.ru/ff0al8cc
bubmunoreka LIOK
25 Bec tena. HeBecoMocTh
https://m.edsoo.ru/ff0al778
CrnosxeHue 1ByX cuil,
26 HaIIpaBJICHHBIX 110 OJHOH NpIMOit bubmorexa LIOK
P . a p ) https://m.edsoo.ru/ff0ala70
PaBHoelicTByIOIIASA CHIT

27 Pemenue 3amau mo teme
"PaBHoaeiicTByromas cun"

)3 Cuna tpenus u €€ Buabl. TpeHue B bubnuoreka [JOK
IIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JIaGoparopnas padora «3yuenue

PATOpHAT P 4 bubmuoreka [IOK

29 3aBUCUMOCTH CUJIbI TPEHUS

CKOJIBXXCHHA OT CHUJIBI JaBJICHHUA U

https://m.edsoo.ru/ff0alcc8




XapakTepa COIPUKaCArOIINXCs
MMOBEPXHOCTEM»

Pemenue 3ama4d Ha OMpCACIICHUC

30 . .
PaBHOJICHCTBYIOIICH CHJIIBI
Pemrenue 3agaud mo remam: «Bec
31 tenay, «['padpuueckoe n3oOpakeHue bu6nuoreka [IOK
crny, «CHuIbDy, https://m.edsoo.ru/ff0alde0
«PaBHOAEUCTBYIOIIAS CUIDY
KontponbHas paboTa mo TeMam:
«MexaHu4ecKoe IBUKECHHUEY,
32 «Macca, II0THOCTEY, «Bec Temay,
«I"padnueckoe n300pakeHUE CHI»,
«CHnbDy
13 JaBnenue. CriocoObl yMEHBIICHUS U bubmuoreka [{OK
YBEITWYCHUS JTABICHUS https://m.edsoo.ru/ff0a20a6
JlaBieHue raza. 3aBUCUMOCTD
34 aBJIEHMS ra3a oT 00néMa bubmorexa LOK
’ https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
Ilepenaua maBiaeHUs TBEPALIMU
35 TCJIpaMI/I JKUIKOCTSIMH U Ir)arsaMH bubmorexa HOK
’ ’ https://m.edsoo.ru/ff0a25b0
3akoH Ilackais
JlaBlieHHE B )KUJIKOCTH U Ta3e,
. bu6mmoreka [IOK
36 BBEI3BAHHOE JIEUCTBUEM CHIIBI
https://m.edsoo.ru/ff0a2718
TSKECTH
17 Pemenue 3agau no reme «/laBnenue bubmuoreka [{OK
B JKUJKOCTH U rase. 3akoH Ilackais» https://m.edsoo.ru/ff0a2826
Bubmnorexa IIOK
38 Coobmarommuecst cocyabl s

https://m.edsoo.ru/ff0a2970




bubmunoreka LIOK

39 I'uppa €CKHI1 mpecc
HAPABIIHCCKHIHI TP https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
SKUIKOCTHBIM HAacocC
A1 ATmochepa 3eMiH U IPUYKHBL € bubnuorexa LIOK
CYLLECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
4 Bec Bo3ayxa. ATmochepHoe bu6nuoreka [JOK
JTaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armocdepHoro bubmmoreka [JOK
napienus. OnsiT Toppuyeriu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTBH aTMOC(EPHOTO
44 ABJICHUS OT BBICOTHI Ha, OBHEM bubmorexa [IOK
A AP https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bbapometp-anepounn. Atmocdeproe bu6nuoreka [JOK
JIABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agaud mo reme "
AtMocdepHoe naBienue"
JlelicTBrE )KUIKOCTHU U raza Ha
47 MOrPYKEHHOE B HUX TEJO bubmorexa [IOK
124 ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopnas pabota
43 «OrnpeneneHne BHITAIKUBAIOLIEH bu6nuorexa [IOK
CHUJIbI, IEVCTBYIOIIEH Ha TETIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B JKUJIKOCTbH)
JlabopartopHnast paboTa 1mo Teme
bu6moreka [IOK
49 «HccneqoBanne 3aBUCMMOCTH BeECa

Tejia B BoAe OT 00bEMa

https://m.edsoo.ru/ff0a3514




MOrPYKEHHOM B KUJAKOCTh YaCTH
Tea»

50

IInaBanue Ten

bubmunoreka LIOK
https://m.edsoo.ru/ff0a3a96

51

Jlaboparopnas pabota
"KonctpyupoBaHue apeoMeTrpa wiu
KOHCTPYHUPOBAHHE JIOJKH U
OIpeJieTIeHuE €€
rpy3onoabeMHOCTH"

52

Pemenue 3agau no remam:
«IInaBanue cynos.
Bo3znyxomnaBanuey, «JlaBnenne
TBEPJBIX TEN, )KUJIKOCTEU U ra30B»

bubmunoreka LIOK
https://m.edsoo.ru/ff0a3654

53

KonrponsHas pabora o Teme
«/laBiIeHHE TBEPBIX TEI,
JKUJKOCTEH U Ta30B»

54

Mexanuyeckasi paborta

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3 {82

55

MorHocTs. EquHUITBI MOIITHOCTH

bubmunorexa LIOK
https://m.edsoo.ru/ff0a3 {82

56

VYpok-uccnenosanue "Pacuér
MOIIHOCTH, pa3BUBAEMOM IIPU
noabEMe 1o jgecTHuue"

57

[IpocTeie MexaHu3Mbl. Poryar.
PaBHOBecue cui Ha peiuare

58

Poruaru B TexHuke, ObITY U
npupoje. JlaboparopHas pabota
«HccnenoBanue ycioBHil
paBHOBECHSI pbluara»

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0a478e




59

Pemenue 3amay mo TemMe «Y CIIOBUSA
PaBHOBECHUSI pbIUaray

bubmunoreka LIOK
https://m.edsoo.ru/ff0a48a6

60

KoaddutmenT monesnoro neicTBus
Mexanu3ma. Jlaboparopuas pabora
«M3mepenne KI1/I HaknoHHOM
TUIOCKOCT

0.5

61

Pemenue 3agau mo teme "Pabora,
MorutHoctb, KIT/1"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

62

Mexanudeckasi SHEPTHsl.
Kunernueckas 1 moTeHIMaIbHAS
SHEprus

bubmunoreka LIOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUs MEXaHUYECKOU
SHEPTUU

bubmunoreka LIOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT 10 TEME
"DKCIEepUMEHTAIbHOE ONIPENETICHUE
W3MEHCHUS KUHETUYECKOU U
MOTEHIMATBHON SHEPTUU MPU
CKaThIBaHUH TeJa 110 HAKIOHHOM
IIJIOCKOCTH"

65

KonrponsHas pabora o Teme
«PaboTa 1 MOIIHOCTh. DHEPTHD)

66

PeseprubIit ypok. Pabora ¢
TEeKCTaMH 110 TeMe "MexaHndeckoe
nBIOKeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adee6d

67

PeseprubIit ypok. Pabora ¢
TekcTaMHu 110 Teme "JlaBienue
TBEPABIX TEJ, )KUAKOCTEH U ra3oB"

bub6munoreka LIOK
https://m.edsoo.ru/ff0a4ffe




68

PesepsHblii ypok. Pabora c
TekcTaMH 1o TeMe "PabdoTa.
MouHocTh. DHeprus"”

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

12




8 KIIACC

KouunyecTBo 4acos DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoabueie  Ilpaxruieckue il:;:eﬂﬂﬂ :)Ig[()bal;zil;feﬂbﬂble
padoThbI padoTbI pecypen

OCHOBHBIE TIOJIOKEHUS

| MOJIEKYJIIPHO-KUHETUYECKON 1 bu6nuoreka [JOK
TEOPUU U UX ONBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS

2 Macca u pazMep aTOMOB U MOJIEKYJT 1
Mogaenu TBEpIOro, )KUAKOTO U

3 ra3006pa3HoI;0 COéTOHHHﬁ 1 bubmorexa HOK

https://m.edsoo.ru/ff0a540e

BEILIECTBA
OOBsicHeHHEe CBOWCTB TBEPAOTO,
JKUIKOTO W Ta3000pa3HOTro

4 COCTOSIHMI BEIIeCTBa HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOM TEOpUU

5 Kpucrannuueckue u amopHbIe ] bu6nuoreka [IOK
Tena https://m.edsoo.ru/ff0a5800

6 CmaurBaHue M KallWJUISIPHOCTb. | bubmmoreka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530

7 TermnoBoe pacuIMpeHne U CoxaTue 1 bubmorexa [IOK

https://m.edsoo.ru/ff0a5a26

Temnepatypa. CBs3b TEMIEPATYPHI

8 CO CKOPOCTBIO TEMJIOBOTO JBH)KCHUS 1

YaCTHI]




TCIJIOTA CTOpaHUA

9 Buytpennsis sneprus. CriocoOsl Bbubmuotexa [JOK
W3MEHEHUS BHYTPEHHEN SHEPIUU https://m.edsoo.ru/ff0a5c60

10 Bunael renonepenaun buGnnorexa [IOK

https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepenuus "[Ipakruyeckoe

1 HCTIOJIb30BAHHE TEIIJIOBBIX CBOMCTB bubmuoreka [{OK
BELIECTB U MAaTEPUAIIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuectBo Temnotel. Y aenpHas bubnuoteka [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEeHHE TEIJIOBOTO OajlaHca.

13 TennooOMeH U TETIOBOE bubmorexa OK

https://m.edsoo.ru/ff0a7088
paBHOBecCHE
JlabopaTtopHnas pabota

14 "HccenoBaHue IBIIEHUS bubmunoreka LIOK
TEII000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y Topstueit BOAbI"

Pacder xonmyecTBa TEIIOTHI,

15 HEOOXOAMMOTO JIJIsI HarpeBaHUs
TeJa ¥ BBIICISIEMOTO UM MPH
OXJIQXKICHUH
Jlaboparopnas pabota

16 "Onple)z[eniﬂne I})/I[GHBHOﬁ bubmorexa [IOK

" https://m.edsoo.ru/ff0a6bb0
TETTOEMKOCTH BEIECTBA
17 DHeprus TomivBa. Y aenbHas bubnuoreka [IOK

https://m.edsoo.ru/ff0a7b5a




[ImaBienune u oTBEpACBaHUE

18 KPUCTAJUIMYECKHUX TEJl. Y AeIbHast buGnnorexa [IOK
https://m.edsoo.ru/ff0a71d2
TEIUIOTA IUIABJICHUS
JlaGoparopHas pabota
19 "Onple)z[eniﬂne I})/I[GHBHOﬁ TEIUIOTHI buGnnorexa LIOK
" https://m.edsoo.ru/ff0a72fe
TIJIABJICHUS JIbJIa
20 [TapooGpa3oBaHue U KOHICHCAIIHSI. bu6nuoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenwne. Y aenpHas Temiora
mapooOpa3oBaHus U KOHJICHCAIIUH.
21 3aBHCUMOCTb TEMIIEpaTyPhl bubmorexa OK
https://m.edsoo.ru/ff0a786¢
KHUIIEHUS OT aTMOC(EepHOTO
JIaBJICHUS
Bnaxxnocts Bo3zmyxa. JlabopaTopHas
” pabora "OnpeneneHue bu6nuoreka [IOK
OTHOCHUTEILHOM BIaKHOCTH https://m.edsoo.ru/ff0a7628
BO3qyXa"
7 Pemenue 3amau Ha onpenencHue
BJIQYKHOCTH BO3/yXa
[TpuHIHIB pabOTHI TETLIOBBIX
24 neurareneif. [Taposast TypOuHa.
JlBurarens BHyTPEHHETO CrOpaHus
KIIJI TenmoBoro aBurares.
25 TenmoBrle ABUTATEIIN U 3alUTA bubmmorexa IOK
. https://m.edsoo.ru/ff0a7c7¢c
OKpY>KaloIlel cpebl
26 3aK0oH COXpaHEHUs U TIPEBPAIICHHS

OHEPI'MH B TCIJIOBBIX ITpOIECCax




[ToaroroBka Kk KOHTPOJILHOU paboTe
o TeMme "TermoBbIe IBICHUS.

bubmunoreka LIOK

27 N3MeHeHue arperaTHbIX COCTOSHUI https://m.edsoo.ru/ff0a83f2
BenrecTna"
KonrponbHas pabora o Teme
28 "TennoBsie sBneHus. MI3MeHeHne bubmorexa [IOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHHI BelllecTBa
29 Dnektpuzanus Ten. [[Ba pona
ANEKTPUUIECKUX 3aPSI0B
Ypoxk-uccienoBaHue
30 "DnexTpuzanus T UHAYKIHEH 1
MpU CONTPUKOCHOBEHHUU "
31 B3anmopeiicTBue 3apsoKeHHBIX TEII. bub6munoreka LIOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUUECKOE MOJIE.
0 HanpspkeHHOCTD 371€KTPUUYECKOTO Bu6muotexa [JOK
nosist. [IpuHnmn cynepnosuuuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX TOJEH
Hocurenu snektpuueckux 3apsjios.
33 OnemeHTapHbli 3apsan. CTpoeHue
aToMa
14 [IpoBOIHUKY U TUATIEKTPUKH. 3aKOH bubnuoreka [IOK
COXPaHEHUS JIEKTPUYECKOTO 3apsaaa https://m.edsoo.ru/ff0a8ef6
15 Pemienue 3aga4 Ha npuMEHEHUE bubmunoreka LIOK
CBOMCTB AJIEKTPUYECKHUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUN TOK, YCIOBUS €TI0
36 cyiiectBoBaHus. McTouHuku bubmmorexa [IOK

QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4




bubmunoreka LIOK

37 eMCTBUS DIEKTPHUISCKOTO TOKA
A p https://m.edsoo.ru/ff0a96b2
VYpoxk-uccinenoanue "Jleiicteue

38 AJIEKTPUYECKOTO MOJIs HA 1
MPOBOJHUKHU U JUAJIEKTPUKU"

39 DNEeKTpUYECKUM TOK B MEeTalJIax, bubmmoreka [JOK
JKMIIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DJIeKTpuYecKas 1enb U e€
COCTaBHBIE YaCTH
Cuna Toka. JlabopatopHas pabora

41 "N3MepeHue U peryJInpoBaHUe CHIEI 0.5 bubmorexa LIOK

\ P Peryip ’ https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTPUUYECKOEe HaIPSKEHHUE.

4 BoasTmerp. JIabopaTtopHast pabota 0.5 bubmmoreka [JOK
"N3MepeHue u peryIupoBaHue ’ https://m.edsoo.ru/ff0a9¢e14
HanpsHKeHus"

ConpoTHuBieHHE TPOBOAHMKA.
43 VaeapHOE CONPOTUBIIEHNE bubmorexa LIOK
p https://m.edsoo.ru/ff0aa738
BEIECTBA
Jlaboparopnas pabota
"3aBUCUMOCTD JIEKTPUUYECKOTO
44 COIIPOTUBJICHUS IIPOBOJHUKA OT €r0 1 bubnnorexa [IOK
p p https://m.edsoo.ru/ff0aa738
JUTUHBI, TJI0IA U TOTIEPEYHOTO
ceyeHus u marepuana'
3aBHCHMOCTh CHJIBI TOKA OT
but6mmoreka [IOK
45 HanpspkeHus. 3akoH Oma aJis

yJacTKa Lenu

https://m.edsoo.ru/ff0aad44a




Jlaboparopnas pabota
"UccnenqoBanye 3aBUCUMOCTU CYIJIEI

46 TOKa, 1 €ro 4epe3 pe3ucrop, OT bubmmorexa LIOK
> WAV pe3 P P> https://m.edsoo.ru/ff0aa04e
COIPOTHUBIICHUS PE3UCTOPA U
HanpsbKeHus Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaICIbHOE
COEMHEHUS POBOIHUKOB
Jlaboparopnas padota "IIpoBepka
43 IIpaBUJIa CIIOKECHUS HAIIPSKCHUN bu6nuorexa [IOK
IIPU TIOCIIE0BATEIBHOM https://m.edsoo.ru/ff0aaa58
COEJUHEHHH JIBYX PE3UCTOPOB"
Jlaboparopnas padota "IIpoBepka
49 IIpaBUJjIa JJIs CUJIbI TOKA IIpU bubnuorexa LIOK
apajuieIbHOM COEAUHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemienue 3aga4 Ha npuMEHEHUE
50 3akoHa OMa JUIs pa3InuHOro bubmmorexa LOK
p https://m.edsoo.ru/ff0aaf8a
COEJIMHEHHS TIPOBOJHUKOB
Pabora 1 MomIHOCTH
bubmunoreka LIOK
51 AJIEKTPUYECKOT0 TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
Jxoyns-Jlenma
Jlaboparopnas pabota
52 "On zz[enzHHe pa6OTLI U MOII[HOCTH bubnnorexa LIOK
p P " https://m.edsoo.ru/ff0ab3e0
AIEKTPUYECKOTO TOKa
DNEeKTpUYECKHE LIEeTH U
53 NOTPEOUTENH IICKTPUIECKOM Bbubmuotexa [JOK

sHepruu B ObiTy. KopoTkoe
3aMBIKaHHE

https://m.edsoo.ru/ff0ab660




[ToaroroBka Kk KOHTPOJILHOU paboTe
1o TeMe "DNEKTPUUECKUE 3apsibl.

bubmmoreka LIOK
54 3apsiKEHHbIE TeJla U UX
. . https://m.edsoo.ru/ff0abd2c
B3auMogercTBuA. IlocToIHHBIN
AJIEKTPUYECKUM TOK"
KonrponsHas pabora o Teme
"DnexkTpuuecKue 3apsbl.
bu6munoreka LIOK
55 3apsiKEHHbIE TeJla U UX
. . https://m.edsoo.ru/ff0abea8
B3auMojercTBuA. IlocToIHHBIN
AJIEKTPUYECKUM TOK"
56 ITocTosTHHBIE MArHUTBI, HX
B3aHUMOJICIICTBUE
57 VYpok-uccnenosanue "N3yuenue 1 bu6nuoreka [JOK
MoJIeH MOCTOSTHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MarauTtHoOe 110jie. MarauTHoe mosje
bu6mmoreka [IOK
58 3eMJId U €ro 3HaUueHUE U )KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emiie
OnbIT OpcTeaa. MaroHuTHoe mose
bu6munoreka LIOK
59 AJIEKTPUYECKOTI0 TOKa MarHuTHoe
https://m.edsoo.ru/ff0ac1d2
OJI€ KaTYIIKH C TOKOM
[IpuMeHeHne >1eKTPOMarHuToB B
60 texHuke. JJaboparopnas pabora 0.5 bubmmoreka [JOK
"N3yuyeHue eicTBUSI MAarHUTHOTO ’ https://m.edsoo.ru/ff0ac74a
OJIs1 HA MPOBOJIHUK C TOKOM"
DNEeKTpOABUTATEIb TOCTOSIHHOTO
Toka. Mcmonip3oBaHue
o bubmuoreka [IOK
61 ANEKTPOJIBUraTeeii B TEXHUUYECKUX

YCTpPOMCTBaxX U Ha TPAHCIIOPTE.
JlabopaTopnas pabota

https://m.edsoo.ru/ff0ac86¢




"KoHcTpynpoBaHnue u usyueHue
paboTHI AJIEKTpOoABUTATENS "

62

OnbiTel @apasest. 3akoH
3JIEKTPOMATHUTHON MHIYKIIVH.
IIpaBuio Jlenna

63

Onekrporereparop. Crocoos
MOJTyYEHUS ANEKTPUIECKOH
SHEPruu. DIEKTPOCTAHLINN Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEpPIrUun

64

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIIeKTpUYECKUe u
MAarHuTHBIC SBJICHUS"

65

KontponbHas paboTa mo teme
"DneKkTpuuecKre U MarHUTHbIE
sIBJICHUS"

bubmunoreka LIOK
https://m.edsoo.ru/ff0acb14

66

PezepaHslii ypok. Pabora c
TeKcTaMH I10 TeMe "TeIioBEIe
SIBJICHUS"

bubmunoreka LIOK
https://m.edsoo.ru/ff0acc5e

67

PezepaHslii ypok. Pabora c
TekctaMu 1o TeMe "[locTossHHBII
ANEKTpUYECKUH TOK"

bubmunoreka LIOK
https://m.edsoo.ru/ff0acdc6d

68

PesepBubIit ypok. Pabora ¢
TEKCTaMU 110 TeMe "MarauTHbie
SIBJICHUS"

OBIIEE KOJIMYECTBO YACOB I10
[MPOI'PAMME

68

14.5




9 KJIACC

KouunyecTBo 4acos JJIeKTPOHHBbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoabusie — Ipakrueckue fa[:;jennﬂ :)lg:)l:ll:())];:feﬂbﬂble
padoThI padoTsbI pecypen

| MexaHudeckoe IBUKECHHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIHLHOCTD 1 bubmuorexa [JOK
MEXaHNYECKOT'O IBMKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IIPSIMOJIMHEWHOE 1 bubnuoreka [IOK
JIBUJKEHUE https://m.edsoo.ru/ff0ad19a
HepaBnomepHoe npsiMOTIMHEITHOE

4 nBrkeHue. CpeHsisi U MTHOBEHHas 1
CKOPOCTb

5 [IpssMonHENHOE paBHOYCKOPEHHOE | bubmmoreka [JOK
JBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh IPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH>KECHHSI. 1
I'padux ckopoct
JlabopaTopHnas pabota

7 "OnpeneneHue yCKOpEeHUs Tela Ipu | ) bubnuoreka [IOK
PaBHOYCKOPEHHOM JABUXEHUU 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTu"

2 CBoOomHoe nagenne teil. OIbITH |
lNanunes

9 PaBHOMeEpHOE ABMXKEHUE TIO | bubmmoreka [JOK
okpyxHocTH. [lepuoa u yactora https://m.edsoo.ru/ff0ae176




oOparienus. JIuneiinas u yriaosas

CKOPOCTH
10 [lenTpocTpeMUTENBHOE YCKOPEHUE
1 [IepBeiit 3akon HproToHa. Bektop bubmmoreka [JOK
CHITBI https://m.edsoo.ru/ff0ac612
12 Bropoii 3akoH HeroToHa. bu6mmoreka [IOK
PaBHopelicTByIOIIAsA crita https://m.edsoo.ru/ff0ae72a
13 Tpetwuii 3akon HproToHa. bubnnorexa HOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenne 3amau Ha npuMeHeHUE bubmmoreka [JOK
3akoHOB HploTOHA https://m.edsoo.ru/ff0aeb6e
bubmuorexa [JOK
15 Cuna ynpyroctu. akon I'yka https://m.edsocl)l.ru/ffoaecaz
16 Pemenue 3agau nmo reme «Cuia
YIPYTOCTHY
Jlaboparopuast T
17 «Onplz:ﬂenz;le Izzf(?TIfOCTI/I bubmmoreia LIOK
https://m.edsoo.ru/ff0aee28
TIPYKUHBDY
bubmuorexa [JOK
18 Cuna Tpenus https://m.edSO(I)l.ru/fanﬂ 38
19 Pemenwne 3agau mo teme «Cunia bubmnorexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlabopaTtopHnas pabota
20 "OnpzaenzHHe ioaq)(bnunema bubmorexa LIOK
\ https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEHUS
Pemenue 3agad mo teme "3akoHbI BuGmiorexa LIOK
21 Hprorona. Cuna ynpyroctu. Cuna

Tpenus"

https://m.edsoo.ru/ff0atb8e




Cuna TSHKeCTH U 3aKOH BCCMHUPHOT'O

22 TATOTEHUS. Y CKOpEeHHE CBOOOTHOTO buGnnorexa LIOK
- https://m.edsoo.ru/ff0af044
Ypok-koHpepenus "JIBmkeHne et

23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
(Conneunas cucrema). ['amakTuxu"

Pemrenne 3agaud mo teme "Cuiia

24 TSPKECTU U 3a4KOH BCEMUPHOT'O bubmmorera LHOK
S https://m.edsoo.ru/ff0af5{8

)5 [IepBasg kocMHuuUecKasi CKOPOCTb. bubmmoreka [JOK
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepUaIbHONW TOYKHU.

26 AGCOII0THO TBEPAOE TENO. bubmmoreka [JOK
PaBHOBecue TBEpOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BPAILICHUS

27 MowmeHnT cuisl. LleHTp TspKecTH

)3 Pemenne 3agau mo teme "MoMeEHT bubmuorexa [JOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOU paboTe Bu6morexa LIOK

29 o TeMe "MexaHnuecKoe IBIKECHHUE.

Bsanmoneiicraie ten” https://m.edsoo.ru/ff0b0408
KonrponbHas pabora o Teme Bu6miorexa LIOK

30 "MexaHUUYECKOE IBUKECHHUE.

Bsanmoneiicraie ten” https://m.edsoo.ru/ff0b06ec
Nmnynsc Tena. UMImynsce Cuisl.
31 3aKOH COXpaHEHUs UMITYJIbCa. bubnnorexa HOK

VYupyroe u Heynpyroe
B3aUMOJICHCTBUE

https://m.edsoo.ru/ff0b07fa




Permtenne 3aga4d mo reme "3aKkoH

Bbu6nuoreka [JOK

32 COXpaHEHUs UMIyJibca" https://m.edsoo.ru/ff0b096¢c
3 VYpoxk-koHpepenuus "PeakTuBHOE
JIBUYKEHUE B IPUPOJIE U TEXHUKE"
bu6mmoreka [IOK
34 Mexanuueckasi paboTa U MOIIHOCTh hitps-//m.cdsoo.ru/ff0b0as4
35 PabGoTa cHIIBI TSDKECTH, CHITBI bubmuorexa [JOK
YIIPYTOCTH ¥ CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHnas pabota
16 «Onpenenenue paboOThI CUITBI TPEHUS
MIpY PaBHOMEPHOM JIBUKEHUU Tela
10 TOPU3OHTAIBHOM MTOBEPXHOCTH»
37 CBs3b 9HEPTUH U pabOTHI.
[ToreHimanpHas 3HEprust
n Kunernueckas sueprus. Teopema o bubanorexka [HJOK
KUHETHUYECKON SHEPrUun https://m.edsoo.ru/ff0b0c32
19 3aKOH COXpaHEHHMS YHEPTUU B
MEXaHHUKE
40 JlaGopatopnas pabota «3yueHue bubmmoreka [IOK
3aKOHA COXPAHEHUS SHEPTUM https://m.edsoo.ru/ff0b12fe
A1 KonebaTenpHOE TBMIKEHUE U €TI0 bubmnorexa [JOK
XapaKTEePUCTUKU https://m.edsoo.ru/ff0b1858
3aTyxaromue KojaeOaHusl.
42 BriHyx)neHHBIC KOJIEOaHUSI. bubmorexa LOK
https://m.edsoo.ru/ff0b20{0
Pe3onanc
43 MareMaTH4ecKuil ¥ NPy KUHHBIA

MassTHUKHU




44

VYpok-uccrnenoBanue «3aBUCUMOCTh
nepuoja KojiebaHui OT KECTKOCTH
MPYKUHBI U MaccChl Ipy3a»

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b197a

45

IIpeBpalienue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHUsIX

46

JlabopaTtopHnast pabota
«OrmpeneneHue 4acToThl U MEPUo/Ia
KoJIeOaHU TPY>KUHHOTO MasTHUKA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0blaec

47

Jlabopartopnast pabota «IIpoBepka
HE3aBUCHMOCTH TIEpHo/ia KoJieOaHuit
rpy3a, MOJIBENICHHOTO K HUTH, OT
MaccChl Tpy3a»

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoIHEL. CBoOMCTBa
MexaHW4YeCKUX BOJIH. [IpomoabHbIC 1
MOTIEPEYHBIE BOJTHBI

Bbu6nmmoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepeHnus "MexaHndeckue
BOJIHBI B TBEPJIOM TeEJIE.
Ceiicmuueckue BOIHBI"

50

3Byk. Pacnipoctpanenue u
OTpakeHUE 3BYyKa

51

Ypok-uccnenosanue "HabmroneHue
3aBUCHMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

52

I'pomMKOCTb 3ByKa M BBICOTA TOHA.
AKYCTUYECKUI PE30HAHC

53

Ypok-koHpepeHmus "YIIbTpa3ByK U
uHOPa3BYK B IPUPOJIE U TEXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca




[ToaroroBka Kk KOHTPOJILHOU paboTe

Bbu6nuoreka [JOK

54 1o TeMe "3aKOHbI COXpaHEHUS.
MexaHuuecKUe KoeOaHus U BOJHBI" hutps://m.edsoo.ru/TOb2510
KonrponsHas pabora o Teme

55 "3aKOHBI COXPaHEHUSI.
Mexanuuyeckue KoieOaHus: ¥ BOJHBI"

56 DJIEKTPOMAarHuTHOE MOJIE. bubanorexa [HOK
DNeKTPOMarHUTHbIE BOJIHBI https://m.edsoo.ru/ff0b2abe

57 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
VYpoxk-koHpepenus "[kana

58 AJIEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcrnons30BaHue 3J€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JI COTOBOI CBA3H"

VYpok-uccnenosanue "N3yuenue

59 CBOMCTB JICKTPOMATrHUTHBIX BOJIH C E;I:;'I/I;I;Tee;sicl)lri/lifob%&
HOMOIIBI0 MOOMJIBHOTO Tenedona” o ]

Pemenue 3anay Ha onpenenenne

60 YaCcTOTEI U JUTUHEI
3JIEKTPOMArHUTHON BOJIHBI
DJeKTpOMarHuTHas MpUpo/ia CBETa.

61 CxopocTth cBeTa. BoiHOBBIE bubmmorexa [TOK
CBONCTRA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. I[Ipsmonuneitnoe

62 pacrnpocTpaHEeHUE CBETA. 3aTMEHUS bubmmorexa [JOK
Cosmmna 1 JTymsr https://m.edsoo.ru/ff0b3658
3aKOH OTpa)KE€HUs CBETA. 3epKaja.

63 Pemenue 3anau Ha npuMeHEHUE bubmmorexa [OK

3aKOHa OTpaXCHUA CBCTA

https://m.edsoo.ru/ff0b38c4




IIpenomiienue cBeta. 3aKkOH

Bbu6nuoreka [JOK

64 MIPEJIOMJICHHUSI CBETA https://m.edsoo.ru/ff0b3aea
ITonHOE BHYTpEHHEE OTpaKeHUE
65 cBeta. Mcnoap30BaHue MOJHOTO bubmuorexa [JOK
BHYTPEHHEIr0 OTPaKECHHUS B https://m.edsoo.ru/ff0b3c5c
ONITUYECKUX CBETOBOJIAX
JlabopaTtopHnas pabota
"UccnenoBanue 3aBUCUMOCTH yria
66 IIPEIOMJIEHHUS] CBETOBOTO JIy4a OT
yriia MaJieHusl Ha TPaHuLIe "BO3TyX-
crexso""
Ypok-koH(bepeHus
"Ucnonp30BaHue NOJTHOTO
67 BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBSI3b"
bu6mmoreka [IOK
68 JIunzel. OnTryeckast cuiia JMH3bI hitps-//m.cdsoo.ru/fOb3f2c
. bubmuorexa [JOK
69 [TocTpoenne n300paskeHMit B TMH3aX hitps://m.cdsoo.rw/f0b4d4a
Jlaboparopnas pabota
70 "Onpenenenne GOKyCHOTO bubmmoreka [IOK
pPacCTOAHUS U ONITUYECKOMN CUITBI https://m.edsoo.ru/ff0b4206
cobuparomet TUH3b"
71 Ypok-koHpepeHus "OnTudeckue bubnnorexa HOK
JIMH30BbIe TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
7 I'ma3 xak onruyeckas cucrema. bubmnorexa [JOK

3penue

https://m.edsoo.ru/ff0b4684




Ypok-koHpepenius "JlegexTo

73
3penus. Kak coxpanutsb 3peHue"
Paznoxenue 6e10ro cBeTa B CIIEKTP.
74 OnbiTel HetoToHa. Crokenue bubmuorexa [JOK
CIEKTpaJIbHBIX LBETOB. /lucnepcus https://m.edsoo.ru/ff0c0f4c
CBETa
JlabopaTtopnast pa6ota "ONBITHI 11O
Pas3oKeHUIo OEJI0ro CBEeTa B CIIEKTP
75 U BOCIIPUATHIO LIBETA IPEIMETOB IIPU bubmmorexa LOK
https://m.edsoo.ru/ff0cOe2a
UX HaOJIOZICHNH Yepe3 LIBETOBbIC
buabTpHr"
VYpoxk-npaktukym "BonHOBBIE
76 CBOICTBa CBETA: AMCIIEPCHS,
uHTephepeHys u audpaxus”
77 OmneiTel Pe3epdopa u uranerapHas bubanorexa [HOK
MOJIEIb aTOMa https://m.edsoo.ru/ff0c12a8
73 IToctynatel bopa. Moneins aroma
bopa
Hcnyckanue v noriomeHue cBera
79 atomoM. KBauTel. JInuneiuaTeie bubmmorexa [OK
https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 Ypok-npaktukym "Habmronenune bubnnorexa HOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUIILI bubmorexa LOK
https://m.edsoo.ru/ff0c1672
2 Crpoenue aTOMHOTO sipa. bubmmoreka [JOK

Hyknonnas moaens

https://m.edsoo.ru/ff0c18ac




PannoakTuBHBIEC IpEBpaALICHUS.

Bbu6nuoreka [JOK

83 N3oTomsl https://m.edsoo.ru/ff0clal4

%4 Pemenue 3agau nmo teme: bubmnorexa [JOK
"PannoakTuBHBIE peBpamieHus" https://m.edsoo.ru/ff0c1b4a

85 [Tepuon nmonypacnana
Ypok-KoH(pepeHI s

86 ”If)azlnoalcfp)nible U3IIyYCHHS B bubnnorexa LIOK

" https://m.edsoo.ru/ff0c2126
MIPUPOJIE, MEAUIIMHE, TEXHUKE
SlnepHble peakiuu. 3aKOHbI
87 cox;)aHeHEﬂ 3apsiIOBOTO U bubmmorexa [OK
https://m.edsoo.ru/ff0c1¢c58
MacCOBOI'0 YUCE

28 DHeprus CBA31U aTOMHBIX SJIEP. bubmuorexa [JOK
CBs3b MacChl U SHEPTUH https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3anau no reme "SnepHeie
peakuun"

90 Peakuuu cunTtes3a u nenexus saep. bubanorexa [HOK
Ucrounnku sueprun ConHLA U 3BE3] https://m.edsoo.ru/ff0c1e88
Ypok-koudepennus "AnepHas

01 sHepreTuka. Jleictus
PaAOAKTUBHBIX U3TyUYECHUN Ha
JKUBbIE OpraHU3MbI"

[ToaroroBka K KOHTPOJILHOM paboTe

9 1o TeMe "DNEeKTPOMarHUuTHOE MoJIe. bubnnorexa HOK
DJIEKTPOMArHUTHBIEC BOJIHBI. https://m.edsoo.ru/ff0c223e
KBantoBsie siBeHus"

93 KontponbHas paboTa mo teme

"DIeKTPOMAarHUTHOE MOJIE.




DNEeKTPOMarHUTHBIE BOJHBI.
KBauroBrie sBienus"

[ToBTOpenue, o6o0mIEHNE.

bu6mmoreka [IOK
94 JIaboparo e pabo 0 KypcC
" patop IjH P TB,{ HOKYPEY https://m.edsoo.ru/ff0c245a
B3aunmoneiicTBue e
[ToBTOpenue, o6o0menue. Pemenue
95 aCYETHBIX U KaUeCTBEHHBIX 3a/1a4 bubmmnorera [IOK
P " fl https://m.edsoo.ru/ff0c2572
1o Teme "TerioBbie MpoLecChl
[ToBTOpenue, o6o0menue. Pemenune
96 pacyeTHBIX U KaUECTBEHHBIX 3a]a4 bubmmoreka [JOK
no teme "KII/] TernmoBbix https://m.edsoo.ru/ff0c2a22
nsurareinei"
[ToBTOpenue, o6o0menue. Pemenue
97 aCYETHBIX U KaUeCTBEHHBIX 3a/1a4 bubmorexa LOK
p g https://m.edsoo.ru/ff0c2b30
no teme "KII/] snexkrpoycrtanoBok"
[ToBTOpenue, o0o0IIEHNE.
98 JIaGopatopHble pabOTHI 10 KypC buGnnorexa LIOK
" patop p " ypey https://m.edsoo.ru/ff0c2¢c52
CBeTOBLIE SIBJIEHUS
[ToBTOpenue, o6o0menue. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHBI bubmmorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXPaHEHUS B MEXaHHUKE
[ToBTOpenue, o600meHne. Pabora ¢
" bubmuorexa [JOK
100 Tekcramu 1o teme "Koebanusa u
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHne. Pabora ¢
" bubmmoreka [IOK
101 TekcTamH 110 Teme "CBeTOBEBIE

SIBJICHUS"

https://m.edsoo.ru/ff0c3044




102

[ToBTOpenue, o6o0mmenue. Pabora ¢
TekcTamu 1o teme "KBaHToBas n
snepHas pusuka"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102

27







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

UHTEPHET
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