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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHOi paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAarOUIMXCSI M OPTraHU3ALMI0 H3Y4YCHHS
GU3MKKM Ha NESITEIBHOCTHOW OCHOBE. B mporpamMme mo (¢u3WKE YYHTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHUs, a TAaKKe
MEXKIPEIMETHBIC CBA3M €CTECTBEHHOHAYUYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHMsI.

[Iporpamma no usuke ycTaHaBIMBAET paclpeieiieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
U3YYCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®du3zrka sSBIAETCS CUCTEMOOOPA3YIONTUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEIMETOB, MOCKOJIbKY (PU3NYECKHe 3aKOHBI JIe)KaT B OCHOBE MPOLECCOB U
SABJICHUM, W3yyaeMbIX XHUMHEH, Ouosiorued, actpoHomuend u ¢GU3NIECKON
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYH) KapTUHY MHUPA,
MpPEeNOoCTaBsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METOja
MO3HAHUSA, TO €CTh CII0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

Opnna U3 THaBHBIX 337a4 (PU3MUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPaMOTHOCTU M
MHTEpeca K HayKe y 00yJaronuxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIEAYIOIMIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOUIUMHU €CTECTBEHHOHAYYHYIO
IPaMOTHOCT:

e HAYYHO OOBSACHSTH SIBJIICHUS;

* OTICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHUS;

e MHTEPIPETUPOBATH JTAHHBIC U UCTIOJI30BATh HAYYHBIC JI0KA3aTEIbCTBA
JIJIS1 TIOJTYYEHUsI BHIBOJIOB.



[lenn wsyueHus GU3MKA HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs
onpeneneHnsl B KoHuenmuu mnpenojaBaHus ydeOHOro mnpeamera «Dusmka» B
oOpa3oBaTenpHBIX opraHuzanusx Poccuiickoit denepanuu, peanu3yromux
OCHOBHBIE  00I11€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM
Komnerun MunucrepctBa npocsemienust Poccuiickoit deaeparuu (IpoTOKo OT 3
nexadps 2019 r. Ne [1K4BH).

Heau nzyyenus pusmkm:

e IPUOOpPETEHHE UHTEpPEca U CTPEMIJICHHsS] OOYy4alolUXCcs K HaydHOMY
U3YUYEHUIO TPUPOJIbI, PAa3BUTUE HMX HHTEJUIEKTYaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e Pa3BUTHUE TIPEJICTABIICHUN O HAYYHOM METOJE MO3HAHWS W (POpMUpOBaHUE
HCCIIEIOBATEBCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e popMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4YeHUs] OCHOB
CTpOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

e hopMUpOBaHUE MPEICTABICHUN O poiu (U3KMKU ISl Pa3BUTUS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

epa3BUTHE  TMpPEACTaBICHUA O  BO3MOXHBIX  cepax  Oynymieit
npoecCHOHANILHON JEeSTENBHOCTH, CBSI3aHHON ¢ (DU3UKOM, MOATOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HaIPABJICHHH.

JlocTuxeHrue 3TUX IeJed MporpamMMmbl MO (PU3MKEe Ha ypOBHE OCHOBHOIO

o011iero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIEAYIONUX 3a1aY:

e MPUOOpPETEHWE 3HAHUM O  JUCKPETHOM  CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

e MPUOOPETEHUE YMEHHI OMHUCHIBATH U OOBSICHATH (DU3UYECKHUE SIBJICHUS C
WCIIOJIb30BaHUEM TMOJTYUYCHHBIX 3HAHUM;

¢OCBOGHHE METOJOB pEHIEHUS TMPOCTEUIINX Pacu€THBIX 3aJad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

e Pa3BUTHE YMCHHI HAOIOMATh MPUPOIHBIC SIBJICHUS W BBHITOJHSATH OIBITHI,
nabopatopHble  pabOThl M HKCIEPUMEHTAJIbHBIE HCCIECIOBAHUSA C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

e OCBOCHHE MPUEMOB paboThl ¢ WHPOpMaNHEH (U3HIECKOTO COAEpKAHUS,
BKJIIOUYass UH(POPMAITUIO O COBPEMEHHBIX JOCTHXKCHUSAX (DU3UKH, aHAIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

¢ 3HAKOMCTBO CcO cepamu npodeccHoHaIbHON NeSITSILHOCTH, CBI3aHHBIMU C
bu3MKON, W  COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UUIECKON HAYKH.



Ha wusydenne ¢usuku (0a30Bblii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HenEN0), B 8
Kiacce — 68 yacoB (2 vaca B Heneno), B 9 kinacce — 102 yaca (3 gaca B HeJEIIO).

[Ipennaraemselii B mporpamMmMe no (pu3HKe mepeyeHb JabopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PabOT U OMBITOB € YYETOM WHAMBUIYAIBHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTATBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusnka — Hayka o npupone. SBimeHus npuponabl. DU3NUECKUE SBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3MepeHune @usnmueckux BeauuuH. Puznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKd H3YYaloT TMPUPOIY.
EcrecTBeHHOHay4YHBId METOJl TMO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHu4eckne, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPJOTO TENA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TEM OO0JIbIlIe, YeM OOJbIIEe BHICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkeHue, auddysus. B3aumoneiicTBue yacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaINIMYECKNX) TeJl. B3anMOCBSI3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJEKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.



Hemoncmpayuu.

1. HabmroneHue OpOyHOBCKOTO JABMKEHHUS.

2. Habmonenne nuddysum.

3. HaOmionenue  siBneHud,  OOBSACHAIOMIMXCS ~ MPUTSIKEHUEM WM

OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJOM PSAOB (C  HCIOIb30BaHHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOJIOCHHUIO TEMIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.

Mexannueckoe nBHKeHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Ckopoctb. CpenHsisi CKOpPOCTh IPU HEPAaBHOMEPHOM JBMKEHMM. Pacuér mytu un
BPEMEHU JBUKECHHUS.

SlBnenne unHepuMM. 3aKOH HMHEPUUM. B3aMMoAenCTBHE TENl KaKk NPUYMHA
W3MEHEHHsI CKOPOCTH JBWXEHWsA Tel. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InmoTHOCTE BemecTBa. CBSI3b IUIOTHOCTH C KOJIMYECTBOM MOJEKYJ B E€IUHULIEC
o0BbEMa BelleCTBa.

Cuila Kak XapakTepucTUKa B3auMozeicTBus Tenl. Cuina ynpyrocTd M 3aKoH
['yka. M3mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHHUE TATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAMPABJIEHHBIX MO OJHON mpsiMoil. PaBHoxeicTBytomas cui. Cuiia TpeHusl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.

Jemoncmpayuu.

HabGnrogenne MexaHnuecKoro IBUKEHUS TeNa.
N3mepeHne cKOpOCTH NMPSAMOJIMHENHOTO JBUKEHHS.
Habmroienue siBjeHus HHEPLHH.

CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TEI.
. CimoxeHune CHI, HaIllpaBJICHHBIX IO OJJTHOM MTPSMOM.

Jlabopamopuvie pabomul u onvimel.

1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOrO JABUXKEHUS (IlIapuKa B )KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHre CpeHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa o
HAKJIOHHOM IUIOCKOCTH.
OrnpeneneHue MI0OTHOCTH TBEPAOTO TeNa.

4. OmbBITHI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCThH pacTsDKeHHs (nedopmariun)
MPY>KUHBI OT TIPUIIOKEHHOW CHJTBI.

1
2
3
4. HaOmroneHue n3MeHEeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5
6



5. ONbITBL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIBXKEHUS OT
BECa TEJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasnen 4. laBiaenne TBEPABIX TeJl, }KUAKOCTE U ra3oB.

JaBnenue. CriocoObl yMEHBIICHUS! ¥ YBEIUYCHU JaBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJieHUsI raza oT o0b&Ma, TemmepaTypbl. [lepemaua naBieHus
TBEPBIMU TEJIAMU, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalllUHbl. 3aBUCUMOCTh JABJICHHS >KUJKOCTH OT TIyOWHBI. ['mapocratnueckuid
napajaokc. Coobmiaroniyecs: cocysl. ['mapaBnuyeckue MeXaHu3Mbl.

AtMocdepa 3emnu u atmocdepHoe napieHue. [IpuduHbl cyriecTBOBaHUS
BO3yIIHONW 00o0souku 3emiu. OmnblT Toppuuemnu. M3mepenue armochepHOTO
JABJICHUS. 3aBUCHMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJI YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTO TABJICHHUS.

JelicTBue XKUIAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJIO. BelTankuBaromas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTbD JABJICHUS ra3a OT TEMIEPATYPhI.

[Iepenava naBieHUs KUJIKOCTHIO U Ta30M.

Coobmiaromuecs cocyabl.

['mapaBauyueckunt mpecc.

[IposiBrienne necTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU

T€JIa U TUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CUIIBI BECY BBITCCHEHHOU JKUIKOCTH.

8. YcCJOBHE IUIaBaHUA TeJ: IJABAHUE WJIM MOTPYKEHUE TEN B 3aBUCHUMOCTH
OT COOTHOIIEHUS TUIOTHOCTEN TEJIa U )KUIKOCTH.

Jlabopamopusie pabomul u onvimel.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa MOTPYKEHHOH B
KUJKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
IIOIPYKEHHOE B JKUIAKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIIEH CUIIBL, JEHCTBYIOIIEN HA TEJIO
B JKMJKOCTH, OT MaccChl Tea.

4. OnpITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrpY>KEHHOM B
JKUJIKOCTh YAaCTH T€Ja U OT IUIOTHOCTH KUIKOCTH.

5. KoHCcTpynpoBaHne apeoMeTpa WM KOHCTPYMPOBAHUE JIOOKU U
OIIpELEIIEHUE €€ IPYy30H0ABEMHOCTH.

Paszgea 5. PaGoTra u MOIIHOCTB. JHeprus.

S L o
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Mexannyeckast pabota. MOITHOCTb.

[IpocTble MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecus pblyara. lIpumeHeHue npaBuia paBHOBECHS pblyara K OJOKY.
«3omnoroe mpaswio» Mexanukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXAHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprus. KuHeTnueckas M NOTEHIUAIbHAs 3HEPIUS.
[IpeBpalienrie 0JTHOTO BH/Ia MEXAaHWUYECKOW HEPIHH B IPYroil. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXaHNU3MOB.

Jlabopamopuvie pabomul u onvimaol.

1. Omnpenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tela

110 TOPU30HTAIBHON IIOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblyara.
3. H3zmepenue KIIJl HaK1IOHHOM IIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAHEHUS MEXAHUYECKON YHEPTUH.
8 KVIACC

Pa3zneua 6. TeruioBbie sABJICHUSA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJSIPHO-KUHETUYECKOW TEOPUU CTPOCHHUS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE T0JIOXKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mogenu TBEPIOTO, XKHUIKOIO M Ta3000pa3HOr0 COCTOSIHMM BelIecTBa.
Kpucramnnueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKECHUM MOJIEKYJIAPHO-KUHETUYECKOM TEOPHH.
CMaurBaHMe U KanWUISIPHBIE SBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBs3p TemmepaTypbl €O CKOPOCTBIO TEIUIOBOTO JBUKECHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl HM3MEHEHMsS BHYTPEHHEH HHEPruu:
TeIrIonepeaaya 17§ COBEpLICHNE paboTHI. Bunsl TEIIONEPENAYH:
TEIUIONTPOBOHOCTh, KOHBEKIUS, U3TyUYEHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BelIecTBa. TeruiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeryioBoro Oananca. [lmaBnenwe u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanusa. Mcnapenue. Kunenue. YaenbHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPaTypbl KHUIIEHHS OT aTMOC(HEPHOro
JTaBJICHUS.

BrnaxHocTts BO31yXa.

DHeprus TOIUIMBaA. Y IeNIbHAS TEIJIOTa CTOPAHUS.



[Mpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nsuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpaHEHMs U MPEBPALLEHUS YHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpayuu.

1.

2
3
4.,
5

L ® N o

HaGmronenre 6poyHOBCKOTO JIBUKEHUS.

Hab6mronenue nuddysun.

HaOnroienue siBeHnii cMauMBaHUs U KalWIISIPHBIX SIBJICHUN.
HaOmroieHue TenioBoro pacuimpeHus Ted.

N3meHeHne naBieHUs ra3a MpyU U3MEHEHHH 00bEMa W HAarpeBaHUU HWJIU
OXJIKJICHHU.

[IpaBuiia u3MepeHus TEMIIEPATYPHI.

Bunae! Tenmonepenayn.

OxyakIeHUE TIPU COBEPIIICHUN PaOOTHI.

HarpeBanwue npu coBepiiieHuH paboThl BHCIIHUMH CHUJIAMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. HabGnrogenue noctosiHCTBA TeMIIEpaTyphl P MJIaBJIECHUU.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnBITHI 11O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OneIThl MO0 HAOTIOEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B Oa/UIOHE MIMPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHUSA BO3AyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUMOTE3bl JUHEHHON 3aBUCHUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHHsT BHYTPEHHEH OSHEpPrud Tejla B pe3ysbTaTe
Terionepeaayr U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITUHAPOM.

Onpenenenue yaeabHOW TEIMITOEMKOCTH BEIIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelabHON TEIUIOTHI TIaBJIEHUS JIbJIA.



Pasznen 7. diekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Teda. J[Ba ponaa 3JIEKTpUYECKHX 3apsiioB. B3ammoneincTBue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apsKEHHBIX TEJ OT BEJIMYUHBI 3aps0B U PACCTOSTHUS MEKIY TEIAMH).

Onekrpuyeckoe mnone. Hanpsok€HHOCTE anekTpudeckoro mnossd. [IpuHnmn
CYIIEpPIIO3ULINU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbBIA AIEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpoBogHMKM W JMDJIEKTPUKH. 3aKOH  COXPAHCHMS
IIEKTPUYECKOTO 3apsija.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
W CTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUUYECKOTrO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpudeckasd nenb. Cuina  TOka.  DIEKTPUYECKOE  HAIPSDKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
nas ydactka uenu.  [locienoBarenbHOe W mapalyIeIbHOE  COSCOUHEHHE
IPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIeKTpUYECKOro TokKa. 3akoH J[[xoyns—JleHua.
DJeKTpUYeCcKre LEeNH U MOTPEOUTENHN 3IEKTpUUecKoil sHepruu B 0biTy. KopoTkoe
3aMBbIKaHHE.

[ToctostHHBIE ~ MarHWTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MaruautHoe nosie. MaruuTHOe noJie 3eMJIM U €ro 3Ha4€HUE I KU3HU Ha 3eMJle.
OneiT  Opcrega. MarauTHoe 1moje  3JeKTpudeckoro Toka. [IpumeHeHue
JIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO IOJIS1 HA IPOBOJHUK C TOKOM.
DNEeKTpOABUIaTeNb IOCTOSIHHOIO TOKa. Mcronbp30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMK. [IpaBuno Jlenna.

DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.
Hemoncmpauuu.

DJeKTpU3aLus Tell.

JIBa pozia 3JIEKTpUUECKUX 3apsI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.

DNeKTpocTaTHieCcKast HHAYKIHUS.

3aKOH COXPAHEHUSI JICKTPUUECKHUX 3aPsJI0B.

[IpOBOIHUKH U AUBJIECKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKHN TOCTOSIHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

W X N kA WwWwN e
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

DNEKTPUUECKUN TOK B )KUIAKOCTH.

["a30BbIl pa3psia.

N3MepeHue CHitbl TOKa aMIIEPMETPOM.

N3MepeHune 2eKTpUYECKOTO HAIPSIKEHUST BOJIbTMETPOM.

PeocTaTt 1 Mara3ud COpoOTUBIICHUH.

BzaumMopaeiicTBue TIOCTOSHHBIX MarHUTOB.

MoaennpoBaHrue HEBO3MOXKHOCTH PA3/ICICHUS MTOJOCOB MAarHUTA.
MoaenupoBaHrue MarHUTHBIX OJIEH MOCTOSIHHBIX MarHUTOB.
OnbIT Ipcrena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MMOCTOSHHOTO TOKA.

UccnenoBanue ABICHUSA 3JIEKTPOMAarHUTHOW UHYKIIUH.

OmnbiThl Dapajnes.

3aBUCMMOCTh HAIPaBJIICHUS HWHAYKIHOHHOTO TOKAa OT YCIOBUH €T0
BO3HUKHOBEHHS.

DJIEKTPOrE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaul.

1.

o v bk~ w

10.
11.

OnpITel MO HAOIIOACHUIO DJJICKTPU3AIMHU TeN HWHIAYKIUEH U TpH
CONPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA MPOBOJHUKH U
JTIUDJICKTPUKH.

CoOopka u mpoBepka pabOThI AJIEKTPUICCKOMN 1T MOCTOSHHOTO TOKA.
N3MepeHue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryJiupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, WAYILIETO 4Yepe3 pe3UucTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OMBITH, JEMOHCTPHUPYIOILINE 3aBHCHUMOCTD AJIEKTPUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUHOro
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpU TMOCIEA0BATEIHHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia Jjisi CHJIbl TOKa MPU TapaJICIbHOM COCIUHEHUU
PE3UCTOPOB.

OmnpeneneHue padboOTHI ANEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpenesnieHue MOIIMHOCTH AJIEKTPUYECKOTO TOKa, BBIJACIAEMON Ha
pe3ucTope.

11



12. MccnenoBanue 3aBUCHUMOCTH CHJIbI TOKA, MAYLIETO Y€pe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

13. Onpenenenne KII/I narpeBarens.

14. MccnenoBaHue MarHuTHOTO B3aUMOJICMCTBUS IOCTOSIHHBIX MArHUTOB.

15. I3yyeHue MAarHUTHOTO TOJIA TMOCTOSHHBIX MArHATOB IPU  HX
00BEIMHEHUH U PA3ICICHUN.

16. MccnenoBanue NENCTBUSA AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJECHCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbl TOKAa W HANpaBJEHUsS TOKa B
KaTyIIKE.

18. M3ydyeHue AeMCTBUSA MarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue 1 n3y4eHue padoThl AIEKTPOIBUIaTENS.

20. U3mepenue KIIJI 351eKTpOIBUTATENBHOM YCTAHOBKH.

21. ONBITEl IO MCCIIEIOBAHUIO SIBJIICHUS D3JEKTPOMArHUTHOW WHIYKLIHH:
WCCIICAOBAHNE W3MEHECHHW 3HAYEHWS W HAIPAaBICHHUS WHIYKIHMOHHOTO
TOKA.

9 KNIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe nBuwxeHue. MarepuanbHasg Touka. (Cucrema oTcuéra.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHHs. PaBHOMepHOE NpsIMOIMHEHHOE
nBrkeHue. HepaBHoMmepHoe npsiMoninHeHOE ABHKeHUE. CpellHss 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKEHHH.

VYckopenue. PaBHOoyckopeHHOe mpsiMoiiMHEWHOe JBHkeHue. (CBoOoaHOE
najaenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE 1O OKpYXKHOCTH. llepwon u yvacrota oOparieHus.
JInHerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIbHOE YCKOPEHHUE.

[IepBsIii 3ak0H HptoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyNIepIIO3UIMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TsHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. Y CKOPEHHE CBOOOIHOTO
nanenus. JBuwkenue miaHeT Bokpyr Comuna. IlepBasg kocMmuyeckas CKOPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue matepuanbHO TOYkU. AOGCOMOTHO TBEpAOE Teno. PaBHOBecHe
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpaieHusi. MomMeHT cuiibl. LleHTp TskecTH.

Nmmynbe tena. M3mMeHeHne ummyiibea. MITynbe cuiibl. 3aKOH COXPAaHEHHMSI
MMIYyJibCa. P€akTUBHOE NBUKEHUE.

12



Mexannyeckass pabota W MOIIHOCTh. PaboTa cuia TSDKECTH, YNPYTrOCTH,

TPEHUS.

CBs3b 9HCPIuu 1 pa6OTLI. HOTCHI_II/IaJ'II)Haﬂ SHECPIrus TCjad, IHOJHATOrO Hal

ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEprus cxaTon npykuHbl. Kunernueckas
sHeprusa. TeopeMa 0O KMHETMYECKOW SHEPIrUH. 3aKOH COXPAaHEHMSI MEXaHWYECKOU
DHEPIHUU.

Hemoncmpauuu.

1.

o vk~ w

9.

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

Habnrogenne MexaHn4ecKoro JBUKEHHUS Tela OTHOCHTENIBHO Pa3HbIX Tell
OTCUY€Ta.

CpaBHEHHME NyTeW W TPACKTOPUM IBMKEHUS OJHOTO M TOrO € Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

W3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBXKECHUS.

Habmroienue nBu»kKeHus Tea o OKPYKHOCTH.

HabmroieHue MexaHn4ecKkux sIBJICHU, MPOUCXOALINX B CUCTEME OTCUETa
«Temexxka» 1pu €€ PaBHOMEPHOM M  YCKOPEHHOM JBHKCHUH
OTHOCUTENBHO KaOMHETA (PU3MKH.

3aBHUCHUMOCTh YCKOPEHUS Tejla OT MACChl Tejla M JCMCTBYIOLIEW HA HETO
CUJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUH TEII.

M3meHeHne Beca Teia Mpu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIrybca py B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUH TEIL.

CoxpaHeHHEe UMITyJIbCa IIPU HEYNIPYTOM B3aWUMOJEHCTBUU.

CoxpaHeHre UMITYJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOIEHCTBUU.
HabGnrogenue peakTUBHOTO ABUKEHUS.

CoxpaHeHne MEXaHUYECKOM SHEPTrUuu pH CBOOOTHOM MaJICHUU.
CoxpaHeHHE MEXaHUYECKON SHEPIUU NP JABUKEHUH TeEJIA MO IECTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJbHEUIIErO0 PaBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TETICHKKH.

Omnpenenenne cpeaHed CKOPOCTH CKOJBKEHUS OpycKa WM JIBUKCHUS
IapyuKa 1o HaKJIOHHOU ITOCKOCTH.

Omnpenenenrue yCKOPEHHS Tela MPU PAaBHOYCKOPEHHOM JIBMDKCHHH TIO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU NPH PAaBHOYCKOPEHHOM
JBMOKCHUHU 03 HavallbHOW CKOPOCTH.
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5. IIpoBepka TrUIOTE3bl: €CIM NpPU PABHOYCKOPEHHOM JIBM)KEHUH 0e€3
HAaYaJIbHOW CKOPOCTH ITyTM OTHOCATCS Kak psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHUE MPOMEXYTKH BPEMEHH OJUHAKOBBI.

6. MccimenoBaHue 3aBUCMMOCTH CWJIBI TPEHHUS CKOJIBKEHHS OT  CHJIBI
HOPMAJIBHOTO JaBJICHUS.

7. Omnpenenenne ko3 UIIMEHTa TPEHUS CKOIBKCHHUSL.

Onpenenenne KECTKOCTU NPYKUHBI.
Omnpenenenne pabOThl CUJIBI TPEHUS NPU PABHOMEPHOM JBHKEHHUM TeEla
110 TOPU30HTAJIBHON IIOBEPXHOCTH.

10. Onpenenenue pabOTBl CUJBI  YNPYrOCTH TMpU HOABEME TIpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aKoHa COXpaHEHHsI SHEPTHH.

Pasznen 9. Mexann4yeckue Koj1e0aHusi U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKU KOJIeOaHUM: epuo,
4acToTa, aMIUINTyJAa. MaTteMaTnuecKuil U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUu MPH KOJIeOATETHLHOM JIBHIKEHHH.

3aryxatomue  koneOaHus.  BeiHyxkaeHHble — KojeOaHus.  Pe3oHaHc.
Mexanudeckue BoOJIHBI. (CBONCTBa MEXaHMYECKMX BOJH. IIpononbHble U
IIONIEpEYHbIEe  BOJIHBL. /J[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa TOHA. OTpaxenue 3Byka. MH(pa3Byk u
YIJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenwe koyieOaHui Te IMOA AEHUCTBHEM CHJIBI TSIKECTH U CHIIBI
YOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJIGOaHUM U pe30HaHca.

PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopusie pabomul u onvimel.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHW MaTeMaTUYeCKOTO
MasTHHKA.

2. OmpeneneHuie 4acTOThl U IEPHOJa KOeOaHU MPY>KUHHOTO MAasgTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpHOJia KOJIEOAHHUM MOABEUIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

I L T

4. VccrnemoBaHnue 3aBUCUMOCTH Teproaa KoiaeOaHui MpyKUHHOTO MasTHUKA
OT MaccChl Irpy3sa.
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5. IIpoBepka He3zaBHUCHMOCTH TIepHoOJa KoieOaHuii Tpy3a, TOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OmbITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh Mepuojaa  KojeOaHui
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOIHOTO MaJICHUS.

Paznea 10. D1eKTpOMATHUTHOE MOJI€ M JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJeKTpOMarHuTHble  BodHbL.  CBolcTBa
ANEKTPOMArHuTHoIX BOdH. [llkana siekTpoMarHWTHBIX BOJH. Mcnonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.

DIneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETAa.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomel u onvimol.

1. V3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pazgea 11. CBeToBbIe SIBJICHHS.

JlyueBas ~ mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atmenust Connua u Jlynsl. Otpaxxkenue cera. [Lnockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaKCHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JsmH3e. Ontuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckona. ['ma3 kak omnrTuueckas cucrtema. binM3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HptoTona. Croxenue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300pakeHU# B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaax.
IIpenomiienue cBera.

OnTuuecKkuii CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J 1y4yelr B pacCenBaIOIIEH JIMH3E.

[Tosryuenue n300pakxeHuii ¢ TOMOIIBIO JIMH3.

© N o Uk~ wWwN e
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9. [punnun neiicTBus gporoanmnapara, MUKPOCKOTA U TEJIECKOIIA.

10. Mopmens rnasa.

11. Pa3noxenue 6e50ro cBera B CIEKTP.

12. [lomydyenue 6e0ro cBETa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopnvie pabomul u onvimul.

1. HccnenoBanue 3aBUCMMOCTH yIVIa OTPaKEHUS CBETOBOIO Jyda OT yrja

naJeHUsl.

2. M3yueHue xapakTepUCTUK U300paKeHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCHMOCTH YIUIA MPEJTOMIIEHUS CBETOBOIO JIy4ya OT yrJia

MaJICHNS Ha TPAHUIIE «BO3LyX—CTEKIIOM.

4. Tlomyuenue M300pakeHHM C TIOMOIIIBIO COOUPAIOIIEH JTMH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSTHUSA U ONTUYECKON CUIIBI COOMparolen
JIVH3BI.

6. OIBITHI 1O PA3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnBITBl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOJICHUM Yepe3
L[BETOBbIE (DPUIIBTPBI.

Paznen 12. KBaHTOBbBIC SIBJICHUS.

Omnwitel Pesepdopna v miuanerapHas Mojenb atoma. Monens aroma bopa.
HcnyckaHue U noroiieHre cBera aroMoM. KBaHThl. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a, OeTta- U ramma-usinydeHus. CTpOeHHE aTOMHOIO
anpa. Hyxionnas wmopens aromHoro snpa. HWszortomsl. PannoaxTuBHBIE
npeBpaienus. [lepron nonaypacmnana aTOMHBIX SIEP.

SnepHble peaknuu. 3aKOHBI COXPaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCET.
OHeprus cBsI3M aTOMHBIX sAnaep. CBs3p Macchl W dHEpPrUM. Peakiuu cuHTE3a U
nenenus anep. Uctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHS paauOaKTHBHBIX W3JIIYYEHHW HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMUX U3TyUEHUN.

6. Peructparnus uznyueHust IpUPOTHBIX MUHEPAIOB U TIPOTYKTOB.

Jlabopamopusie pabomel u onvimel.

1. HaGnroneHue CIUTONIHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnepoBaHue TpPEKOB: MU3MEPEHUE SHEPIMU YACTHUIBI 110 TOPMO3HOMY

nytH (1o ¢poTorpadusim).
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3. H3mepenue pagnoakTuBHOTO (OHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpUTENHEHO-0000IIAOMINKA MOAYJIb TPEAHA3HAYEH I CUCTEMATH3ALUU
U 000OmIeHMsI  MPEIMETHOTO  COAEpX aHUs M ONbITa  JIESATEIbHOCTH,
IpUOOPETEHHOTO NIPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakXkKe i1 NOJTOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMEHy MO (usuke g oO0ydaronmxcs,
BBIOPABIIKX ATOT y4E€OHBIN MpeIMeET.

[Ipy M3y4eHUM NAHHOIO MOJIYJI PEATU3yIOTCS U CHCTEMATU3UPYIOTCS BUIBI
JESTEIIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeUMBAETCS JOCTUKEHHUE MPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3yJlbTaToB  00ydeHus, (opMupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEAOBAHUS
SBJICHMA TPUPOABI M TEXHUKH, OBJIAJICHUE YMEHUSMH OOBACHATH (pU3Mdeckue
SBJICHHs, NPUMEHAS TOJyYECHHbIC 3HAHWSA, pelaTh 3aJaud, B TOM YHCIIE
KAUECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMATBEHO AESATEIBHOCTHBIA XapaKTep JAHHOTO pas3jielia Peaanu3yercs
32 CYET TOro, 4YTO OOYy4YarolIMecs BBIIOJHIOT 3aJaHUsl, B KOTOPBIX UM
IIpeIaraeTcs:

Ha OCHOBE IIOJIyUEHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBACHATH
¢duznyeckue BJICHUS B OKPY KaIOLIEH PUPOE U MOBCEIHEBHOM KU3HH;

UCITI0JIb30BaTh HAYYHbIE METO/Ibl UCCIIEOBAHUS (PU3UUECKUX SIBJICHUN, B TOM
YuCIe 15 IPOBEPKU TMIIOTE3 U MOJYUYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4yHble OCHOBBI HamOOJee Ba)KHBIX JOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTH, HAIIpUMEP, IPAKTUYECKOTO HUCIIOIb30BAHUS PA3JINYHBIX HCTOYHUKOB
DHEPIUM HAa OCHOBE 3aKOHA IPEBPAILECHUS U COXPAaHEHMs BCEX M3BECTHBIX BHUJIOB
HHEPIUU.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTIKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHUCKOMN
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM JOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 MO3HAHUA:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYpPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJLTYPbl 3A0POBbS M  JIMOLMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JIOMAIIIHUX YCIIOBUAX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCHH, MNPU3HAHHE CBOETrO IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:
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- aKTUBHOE Yy4YacTHE B pPELICHUM MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTENbHOM  OpraHM3aldd, ToOpojia, Kpas) TEXHOJIOTUYECKOH U
COLIMAJIBHOM HAIPaBI€HHOCTH, TPEOYIOIIUX B TOM YHCIE U (DUIUYECKUX
3HaHUM;

- UHTEpEC K MPaKTUYECKOMY H3YyUYEeHHIO TTpodeccHii, CBI3aHHBIX ¢ (PU3UKOM;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

- OpHCHTaIMs Ha TPUMCHEHHE (PU3MUECKWX 3HAHWHN MJIsS pEIIeHHs 3a7ad B
00JIaCTU OKpY’KaloIllel cpejabl, IJIAaHUPOBAHHUS IOCTYNKOB W OLEHKH HUX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPYKAIOLIEH CPEJIbI;

- OCO3HaHHUE TJI00aJBbHOTO XapaKkTepa SKOJOTUYECKHX MpoOJieM W MyTed HuX
pelieHus;

8) amanTanum K U3MEHSIOIIMMCH YCJIOBUSIM COLUMAJIBLHOM U NPHPOIHOM
cpenasbl:

- TOTPEeOHOCTh BO B3aUMOJICHCTBUM TIPU BBINIOJHEHUU WCCIECIOBAHUNA MU
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APYTHUX;

- TIOBBIIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUUYECKYIO
NEATEIIbHOCTD;

- TOTPEOHOCTh B (DOPMUPOBAHUH HOBBIX 3HAHUH, B TOM 4yucie GOpPMYIUPOBAThH
WJICU, TIOHATHSI, TUTIOTE3bI O (PU3NUECKUX OOBEKTaX U SIBICHUAX;

- OCO3HaHHE JIePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JIaCTH
busuKy;

- IUTAHUPOBAaHUE CBOETO PAa3BUTHS B MTPHUOOPETECHUH HOBBIX (HU3MUECKUX
3HAHUM;

- CTpEMJICHUE aHAJIM3UPOBATH U BBISBIISITH B3aUMOCBSI3U MIPUPOJIbI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

- OIIEHKa CBOMX JCHCTBHM C YYETOM BIIMSHHS HAa OKPYXKAIOILIYI0 Cpexdy,
BO3MOYHBIX TJIOOQIBHBIX MOCTIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbraTe OCBOEHHUSI TporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOIO

oO1iero 06pa3zoBanus y o0ydaronierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCAIbHBIC YIeOHbIE TCUCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YI€OHBIC ICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA
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ba3oBble 1oruyecKkue 1eMcTBUA:

eBBISIBJISITh W XapaKT€pU30BaTh CYIIECTBEHHbIE TMPU3HAKU OOBEKTOB
(sBNIEHUN);

 YyCTAaHABJIMBATh CYIICCTBEHHBIN MPHU3HAK KIaCCU(DPHUKAIIMN, OCHOBAHUS IS
0000IIIeHHS U CPaBHEHHS,;

e BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEYMS B paccMaTpuBaeMbIX (hakTax,
JTAHHBIX U HAOJIOACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

e BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M MPU HU3YYEHUU (DU3NYECKUX
SIBIICHUI U MPOLIECCOB, JIeJaTh BHIBOJBI C MCIIONB30BAHUEM JETYKTHBHBIX
U WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh THUIIOTE3bI O B3aUMOCBS3SIX
(u3NYECKUX BEJTUYMH;

* CAMOCTOATEIBHO BBIOMpATh CHOCO0 pellieHus: yueOHo! (pru3nueckoi 3agadu
(cpaBHEHME HECKOJIbKMX BAapHAHTOB pEIICHMs, BbBIOOp HaumOoliee
MOJIXOJISITIIETO ¢ YUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBareibckue 1eiCTBUSL:

e HICII0JIB30BATh BOIIPOCHI KaK UCCIIE0BATEIbCKUN HHCTPYMEHT [TO3HAHUS;

* IPOBOJUTH 110 CAMOCTOSTEIBHO COCTABJIEHHOMY ILUIAHY OMBIT, HECIOKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBIICHUS;

e OLICHMBaTh HA NPUMEHUMOCTb M  JIOCTOBEPHOCTh  HH(OPMALHIO,
MOJyYEHHYIO B X0/I€ UCCIIEIOBAaHUS WM SKCIIEPUMEHTA;

e CAMOCTOSITEILHO (POPMYJIMPOBATH OOOOIIEHUSI U BBIBOJBI MO pe3yjbTaTam
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

¢« IPOTHO3UPOBATHh  BO3MOXKHOE  JalbHEWIee  pa3BUTHE  (PUBUIECKUX
IPOLIECCOB, a TAaKXKE€ BbIIBUTaTh MPENOJI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmaunmeii:

o IPUMEHSATH PA3INYHBIE METOJbI, NHCTPYMEHTHI U 3alpOoChl TPU MOUCKE U
orOope MH(POPMALMM WIA JaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

e AaHAJIM3UPOBATh, CUCTEMATU3UPOBAaTh M HMHTEPHPETUPOBATH HHGOPMAIUIO
Pa3IMYHBIX BUIOB U (HOPM TMPEICTABIICHHS,

¢ CAMOCTOATEIBHO  BBIOMpATh ONTUMANBHYIO  (OpMYy  TpEACTaBICHUSA
uHbOpMallMl W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
CXeMaMH, AMarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMHU.

KoMMyHHKaTHBHBIE YHHBepCcaIbHbIe YueOHbIe JeliCTBUS:
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eB Xxo0/e OOCYXJeHHUs Y4eOHOro maTepuana, pe3yJbTaToB JabOPaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TeMBbI U
BBICKA3bIBAaTh HJEU, HAIllCJICHHBIE HA pELICHHE 33/JaYd M TMOAJAEp KaHHe
OJ1arokenaTeIbHOCTH OOIIECHNUS;

¢ COTIOCTABIISITH CBOM CY)KJICHHS C CYXICHUSMHU APYTUX YYaCTHUKOB JAHAJIOTa,
OOHapyXUBaTh Pa3IU4HUE U CXOACTBO MO3UIIHIA;

e BBIpa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTAX;

o TyOJIMYHO TMPEACTABIATH PE3YJbTAThl BBITOJHEHHOTO (PU3UYECKOTO OIBITa
(9KCIIepUMEHTa, UCCIIEOBAHMS, TPOCKTA);

o IOHUMATh M HUCIOJB30BaTh MMPEUMYIIECTBA KOMAHIHON M MHIAWBHIYaJIbHON
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

o IPUHUMATH IIEJI1 COBMECTHOU JEATEIBHOCTH, OPTaHN30BbIBAThH ACHCTBHS 110
e€ JIOCTIKEHHUIO: pacHpelessiTb poJjid, OOCyXJaThb HPOIECCHl U
pe3yJIbTaThl COBMECTHON pabOThI, 0000I11aTh MHEHUSI HECKOJIBKUX JIFO/IEH;

¢ BBITIOJIHATH CBOIO YacTh PabOTHI, HOCTUTas KaueCTBEHHOTO pe3ylibTaTa IIo
CBOEMY HAMpaBICHUIO M KOOPAUHHUPYS CBOU JACUCTBHUS C JAPYTUMHU
YJIeHaMU KOMaH/Ibl;

e OLICHMBATh KAayeCTBO CBOETO BKJIaJa B OOIIMN TMPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENIbHO C(HOPMYITMPOBAHHBIM YYaCTHUKAMU B3aUMOJEHCTBHUSL.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

e BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYyalUsIX, TPEOYIOIINX JJIs
peteHust GU3NISCKUX 3HAHUM;

e ODUEHTUPOBATBHCS B PA3IMYHBIX  IOAXOAAX  IPHUHATHS  PELICHUM
(MHIMBUAYaIbHOE, TPUHATHE PEUIEHUS B TPYIIeE, NPUHITHE PEIICHHM
rpyIIon);

e CAMOCTOSITEIBHO COCTABJISATh QJTOPUTM PEIICHUS] (PU3NYECKON 3aJauul WU
IUIaHa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEN, apryMEHTHPOBATh NIPEIJIAaracMble BAPUAHThI PELICHUN;

e IeTIATh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMOKOHTPOJIb, YJMOIMOHAJIBLHbIN HHTEJJIEKT:

e 1aBaTh A/ICKBATHYIO OLIEHKY CUTYallUH U MPEAJIaraTh IUIaH €€ N3MEHEHUS;

¢ O0OBSCHATh  NPUYMHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  pe3ylIbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

e BHOCUTh KOPPEKTUBBI B JIE€ATEIBHOCTh (B TOM YHUCJIE B XOJ BBINOJTHEHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  MPOEKTAa) HA OCHOBE HOBBIX

21



OOCTOATENBCTB, HM3MEHUBIIMXCSA CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

e CTaBUTH ce0s1 HA MECTO JPYroro 4YeJIOBEKa B XOJ€ CIopa WM AUCKYCCUU Ha
HAy4YHYIO TEMY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYyToro;

e IPU3HABATH CBOE MPABO HA OMIMOKY MPH pelIeHNH GU3NYECKUX 3a7a4 WU B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ ITPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 Kjacce rnpeaMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

¢ HCTIOJIB30BATh NOHATHS: (PU3NYECKHE U XUMUYECKUE SIBJICHUS, HAOII0EHUE,
AKCIEPUMEHT, MOJIEJIb, TUIIOTE3a, CAUHUIBI (PU3NUECKUX BEIUYHUH, aTOM,
MOJIEKYJIa, arperatHbleé COCTOSIHMSA BelecTBa (TBEpHOE, KUIKOE,
razoo0pa3Hoe), MEXaHHUUECKOe JBH)KEHUE (pPaBHOMEPHOE, HEPAaBHOMEPHOE,
MPSIMOJIMHEWHOE), TPACKTOpHUS, PABHOJEUCTBYIOIIAsA CHIIA, JAePopMaiius
(ynpyrasi, macTu4eckas), HEBeCOMOCTb, COOOIIAIOITUECS COCYbI;

e paznuyaTh siBaeHUA (AudQy3us, TEmIOBOE IBUKEHHE YACTUIl BEIIECTBA,
paBHOMEPHOE  JIBDKCHUE, HEPAaBHOMEPHOE  JBWIKEHHE, HWHEpLHS,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalllCHUsI, TEepeaadya [OaBJCHUS TBEPABIMU TENaMU, XKUIKOCTAMU U
razamM, arMoc(epHOoe JaBlieHHWEe, IUIaBaHWE TeJl, MpEeBpalICHUsS
MEXaHMYECKON SHEpPruu) MO ONMHUCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBJICHHUE;

e paCIlO3HABATh  MPOSBJICHHE  W3YYCHHBIX  (DU3MYECKUX  SBICHUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMH B JKMBOW M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIHUSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phluard B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) (PU3HUUECKUX SABJICHUIA;

e ONIMCHIBATh M3yUYEHHBIE CBOMCTBA TeN W (PU3UYECKUE SIBJICHUS, UCIOJIb3YS
bu3ndeckue BETWYUHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpEMs,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC
Tela, Cujla TpPEeHHUs, JAaBlieHHWe (TBEPAOTO Tena, >KUJIKOCTH, Tas3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYeCcKas paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KO3(Q(UIMEHT TOJE3HOr0 JCHCTBUA MEXaHU3MOB,

22



KMHETHYECKass M NOTEHLMAJIbHAs SHEPrus), MpU ONHUCAHUHM NPABUIBHO
TPaKTOBaThb  (PU3WYECKUH  CMBICT  HUCHOJB3YEMBIX  BEIHYMH, UX
0003HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOJUTH (HOPMYIIHI,
CBSI3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTH TpaprKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;

e XapaKTepU30BaTh CBOWMCTBA TN, (U3MUECKHUE SBICHUS M MPOIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUII (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, IpaBuiIO paBHOBecHs pbiuara (0J10ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOMN
SHEPruv, MpPHU HTOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

¢ O0BACHATH (PU3MUYECKHE SIBJICHUS, IPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCT€ CHUTyallMii IPAaKTUKOOPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OOBsSCHEHUE U3 1-2
JIOTUYECKUX IIaroB ¢ ONOpoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PUINUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

e pelIaTh pacy€THBIE 3a/1a4 B 1—2 NeHCTBUS, UCTIOIb3YS 3aKOHBI U (POPMYJIBI,
CBSI3bIBAIOLME (PU3NYECKUE BEIUYMHBI: HA OCHOBE aHalM3a YCIOBUS
3aladydl  3alKiChbIBaTh KpPAaTKOE YCIOBUE, TIOJCTaBIATh (PU3NUYECKHUE
BEJMYMHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIE
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJIyYeHHOU (PU3NYECKON BETUUHHBL;

e pacro3HaBaThb NpPOOJIEMbI, KOTOpPbIE MOXHO pEHIUTh MpU T[OMOIIU
($u3NYECKUX METOAOB, B OTUCAHUH UCCIIEI0BAHUS BBIIEIATH MPOBEPSIEMOE
npeanosjoxkenue  (Tumoresy),  pa3idyaTb U UHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaM;

e IPOBOJIUTH OTBITHI TIO HAOIIOICHUIO (DU3UUECKUX SBIICHUN WU (PU3NIECKUX
CBOMCTB Tes: (hOpMYJIUPOBATH MPOBEPSIEMbIE MPEANON0KEHUS, COOUPATh
YCTAaHOBKY M3 MPEJIOKEHHOI0 000pYyI0BaHHUs, 3alMChIBATh XOJ OMbITa U
bopMyIUpOBaThH BBIBOBI,

¢ BBITIOJIHATH NPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MaccChl Tela, 00bEMa,
CIJIbI U TEMIIEPAaTypbl C HCIIOJIB30BAHUEM AaHAJIOTOBBIX U IIM(PPOBBIX
npuOOpOB, 3alMChIBaTh TOKa3aHUs MNPUOOPOB C Yy4E€TOM 3aJaHHOU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

e IPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTU OJIHOM (PU3MUECKON BEIMYUHBI OT
IPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU ITIyTH
PaBHOMEPHO JBWXKYLIEroCs Tejla OT BPEMEHW JIBH)KEHHSI TeEla, CHJIbI
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TPEHUSI CKOJILKEHHUS OT Beca Tesa, KayecTBa 00padOTKH MOBEPXHOCTEN Tel
Y HE3aBUCHUMOCTH CHJIBI TPEHUS OT ILIOIIAJAN CONTPUKOCHOBEHUS TEJl, CUIIbI
yIPYTrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
HNOrpyXKEHHON YacTU Tejla U OT IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOUHBI, HA KOTOPYIO IOTPYKEHO TEJIO, YCIOBUMN
TUTaBaHMsSI TEJ, YCJIOBHMI paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  y4eOHOTO HCCIENOBaHUs, COOUpAaTh YCTAaHOBKY U
BBINOJIHATh WU3MEPEHUs, CIeNysl MPENJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysIbTaThl MOJIYYEHHOM 3aBUCUMOCTH (DPU3MUYECKUX BEIMYMH B BUJE
IOpPEJIOKEHHBIX TaONUIl U TpaduKOB, AENaTh BBIBOJBI 0 pe3ysibTaTaM
UCCIIEIOBAHMS,

¢ IPOBOJIUTH KOCBEHHBIE M3MEpPEHUS (U3NYECKUX BEIMYMH (TJIOTHOCTD
BELIECTBA JKUAKOCTU W TBEPAOrO Teja, CUJAa TPEHUS CKOJIBXKEHHUS,
JaBJICHUE  BO3/yXa, BbITAIKUBAIOU[as CWiIa, JEHCTByoIlas Ha
NOTPYKEHHOE B JKHUAKOCTH TeNO, KOI()(PHUIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHEHHNH HW3MEPEHUIl CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIIATh 3HAUEHNE UCKOMOW BEJTUYHHBI;

e COOJIIO/IATh MpaBWJIa TEXHUKU O€30IacCHOCTH MpH paboTe ¢ J1abopaTOpHBIM
000opyI0BaHUEM;

e YKa3bIBaTh MPHUHIMIBI JCHCTBHS TPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECBI, TEPMOMETp, IWHAMOMETD, COOOIIAIOIINECS COCYIbI, OapoMeTp,
phIyar, NOJBUKHBIA U HETIOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;

e XapaKTepU30BaTh  MPUHIUMBI  JEHCTBUS  HU3YYEHHBIX MNpUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX omHucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP ), UCIIOJIb3Ys 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

e IPUBOJUTH TPUMEPHI (HAXOAUTh UH(GOPMAIIUIO O TPUMEPAX) MPAKTUUYECKOTO
UCTIONB30BaHUsl (U3NYECKUX 3HAHWKA B TIOBCEIHEBHOM JKU3HU IS
oOecrieueHuss 0€30MACHOCTH TpU  oOpalieHuu ¢ npudbopaMu
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH cpejie;

¢ OCYIIECTBJIAITH OTOOp HMCTOYHUKOB HHpopMauuu B HWHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3IMYHBIX HCTOYHUKOB BBIACIATH
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uHpOpMaIIMIO, KOTOpas SBISIETCS MNPOTHBOPEUYMBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

¢ ICTIOJIB30BAaTh IPH BBINOJHEHUN Y4YEOHBIX 33JaHHUN HAyYHO-TIOMYJISAPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTepHET, BinaneTh NpUEMaMHu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/IaBaTh COOCTBEHHbIE KPAaTKHE MUCHMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHHMKOB MH(pOpMaluu (PU3HUECKOTO COIEPKAHUSA, B TOM
yucie MyOJUYHO JeNaTh KpAaTKHE COOOILIEHUS O Pe3yjbTaTax MPOEKTOB
WIM Y4eOHBIX MCCIEIOBaHMM, HPU H3TOM TIPaMOTHO HCIOJIb30BAThH
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALINEH;

e[IpU BBINOJHEHUH YYEOHBIX IPOEKTOB M MCCIEAOBAHUN pacHpeleniaTh
OO513aHHOCTH B TpPYIIIIE B COOTBETCTBUHU C IOCTaBJICHHBIMH 3aJadaMH,
CIEAUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBaTHO OLICHUBATh
COOCTBEHHbIH  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHiy oOyueHus B 8 kiiacce npeIMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHHUIA:

* ICIIOJI30BATh IOHATHA: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE IBHKCHHE
aTOMOB M MOJIEKYJ, aTPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbIe Tela, HACBHIIEHHBIH W HEHACBIIIEHHbI Map, BIIAXXHOCTb
BO3/lyXa, TeMIepaTypa, BHYTPEHHss DJHEpPrus, TEIUIOBOW JBUraTellb,
DJIIEMEHTAPHBIN AIEKTPUYECKUHN 3apsll, IEKTPUYECKOE T10JI€, IIPOBOJIHUKU
Y JUDJIEKTPUKH, OCTOSHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE TOJIE;

e pa3vuaTh SBJIEHUA (TEIJIOBOE pACHIMPEHHE U CXKaTue, Terulonepenaya,
TEILUIOBOE PABHOBECHUE, CMAYMBAHUE, KANMJULIPHBIE SIBJICHUSA, UCIIAPEHMUE,
KOHJICHCAlLlUsl, IJIaBJI€HHUE, KpUCTAIM3alus (OTBEpAEBaHUE), KHUIICHHE,
TerIonepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIIUS, U3ITy4YEHHUE),
DIEKTpU3aLMs TN, B3aUMOJEHUCTBUE 3aPsAI0B, NEUCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO IOJIs1 HA TPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas: MHTYKLIHS)
II0 OIMCAHMI0O MX XAPAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

e pacClo3HaBaTh  MPOSBICHUE  U3YYEHHBIX  (PU3MYECKUX  SBJICHUM B
OKpY’)XalollleM MHupe, B TOM 4YHcie (U3HUECKUE SIBICHUS B MPUPOJIE:
IIOBEPXHOCTHOE HATSHDKEHHWE M KANWULIPHBIE SBICHHUS B IIPUPOJIE,
KpUCTaulbl B mpupoae, usiydyeHue ConHia, 3aMmep3aHUe BOJOEMOB,
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Mopckue O0pu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHETa, JIEKTPUUECKHE
SBIIEHUSI B aTMoc(epe, dIEKTPUUECTBO JKUBBIX OPTaHU3MOB, MarHUTHOE
nosie 3eMiH, Apeld MoyocoB, poiib MAarHUTHOTO MOJS IS JKU3HM Ha
3emuie, MOJSIPHOE CUSIHUE, IIPU 3TOM IEPEBOJUTH NPAKTHUYECKYIO 3a/1a4y B
yueOHYI0, BBIIEIATh CYLIECTBEHHBIE CBOMCTBA (IPU3HAKU) (PU3NYECKUX
SIBIICHUI;

* ONTUCHIBATh HM3YYCHHBIC CBOMCTBA Tel W (DU3MUECKHE SIBICHUS, UCIOIB3YS
(¢u3nyecKkue BEIMUYUHBI (TEMIEpaTypa, BHYTPEHHSS YHEPIHsl, KOJIUYECTBO
TEIUIOTHI, yJEeJIbHAas TEINIOEMKOCTh BEIECTBA, YACIbHAs TEIUIOTA
IUIaBJICHUS, YJeNbHAs TEIjJoTa MapooOpa3oBaHUs, YJENbHAs TEIJIOTa
CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXKHOCTh BO3AYyXa, JJIEKTPUUYECKHM 3apsj,
CHJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTb
AIEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM TNPABWIBHO TPAKTOBATH
(U3MYECKUI CMBICH MCHOJb3YEMbIX BEIUYHMH, OO003HAYEHUS U €IMHUIIBI
(U3MYECKUX BEIMYMH, HAXOAUTHh (POPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(GU3NYECKYI0 BEIWMYMHY C JPYrUMH BEIMYMHAMHU, CTPOUTH TIpapUKU
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUNH;

e XapaKTEepU30BaTh CBOWCTBA TeJ, (U3UYECKUE SBIEHUS U MPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TMOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOpUHU
CTPOEHUs BEIECTBA, NMPUHLHUII CYNEPHO3UIMN NOJIel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma AJis yJacTKa LN, 3aKOH
JIxoyns—JleHna, 3aKkOH COXpaHEHHMs DHEpPrud, IPHU HTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

¢ 00BSCHATH (DU3MUECKHE MPOLECChl W CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CHTyalui NPaKTUKOOPHUEHTHPOBAHHOI'O XapaKTepa: BBISABISATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTrMYECKUxX
1aroB ¢ Omnopod Ha 1-2 W3y4eHHBIX CBOMCTBA (PU3MUECKHUX SIBICHHIA,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemIaTh pacu€THbIC 3a/1a4 B 2—3 AEWCTBUSA, UCIIOJIB3YS 3aKOHBI U (POPMYJIBI,
CBSI3bIBAIOIME (PU3NYECKUE BEIMYMHBL: HAa OCHOBE aHaln3a YCIOBUS
3aJlayyl 3aMUChIBaTh KPATKOE YCIOBUE, BBISBISATh HEJIOCTATOK JTaHHBIX IS
pelieHus 3aa4uu, BbIOMpaTh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE NJisi €€
pelieHus, MPOBOAMTH PACUYEThl W CPaBHUBATH IIOJYYEHHOE 3HAYEHUE
bu3nyecKoil BENYNHBI C U3BECTHBIMU JAHHBIMU;
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e PaCIlO3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pEHIUTh TMPU TOMOITH
(GU3MYECKUX METOOB, HCIIOJIB3YSl OIMHMCAHWE HCCICHOBAHUS, BBIICISATH
MpPOBEPSIEMOE  MPEANOJIOKEHNUE, OILECHUBATh MPABWIBHOCTh MOPSJIKA
MIPOBEJCHUSI UCCIIEIOBAHUs, J€JIaTh BBIBO/IBI;

e IPOBOJIUTH OTBITHI IO HAOIIOACHUIO (DU3UYECKUX SIBICHUN UK (PU3NYECKUX
CBOMCTB TeJ (KaNWJUISIPHBIC SIBJICHUS, 3aBUCUMOCTh JaBJICHUS BO3yXa OT
ero o0bpEMa, TeMIiepaTypbl, CKOPOCTH TIPOIIeCcCa OCTHIBAHUS M HarpeBaHUS
OpU U3JIYyYEHUH OT LBETa H3JIydaronieil (IOTJIOIaroNiei) MTOBEPXHOCTH,
CKOPOCTb HMCHApEHHs BOJbI OT TEMIIEPATypbl XKUIAKOCTH W IUIOLIAIUA €€
MIOBEPXHOCTH, DJIEKTPU3ALMS TEJI W B3aUMOJCHUCTBUE DIIEKTPUUYECKHUX
3apsiioB, B3aUMOJICHCTBUE TOCTOSHHBIX MarHUTOB, BU3yalu3allus
MarHUTHBIX TOJIEN MOCTOSIHHBIX MAarHUTOB, IEUCTBUS MAarHUTHOTO TOJIS Ha
NpPOBOJAHMK C  TOKOM,  CBOWMCTBA  BJEKTPOMArHUTa,  CBOWCTBa
AJIEKTPOJIBUTATENS] TIOCTOSIHHOTO TOKAa): (OPMYJIHMpPOBATH IMPOBEPSiEMbIC
MPENO0JIONKEHUSI, COOUPATh YCTAHOBKY M3 MPEJI0KEHHOTO 000pyI0BaHus,
OMUCHIBATH XOJ1 OMbITA U (HOPMYJIMPOBATH BHIBOII,

e BBITIOJIHATH MPSAMbBIE U3MEPEHUSI TEMIIEPaTyphl, OTHOCUTEILHON BIAKHOCTH
BO3/IyXa, CHJIbI TOKA, HAMNPSDKEHUS C KCIOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEIMYUH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;

e IPOBOJIUTh MCCJICIOBAHUE 3aBUCUMOCTU OAHON (PU3MYECKON BEJIUYUHBI OT
JIPYrol C UCHOJIb30BAHUEM TMPSMBIX U3MEPEHUU  (3aBUCUMOCTH
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAX [ONEPEYHOTO
CEUYEHUA U yEIBbHOIO COMPOTUBIICHHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UIyIIETO 4epe3 TMPOBOAHUK, OT HANpsOKEHWs] Ha  IPOBOJHUKE,
UCCIIEIOBAHUE TIOCJIEAOBATEILHOTO M MAapaJIEILHOIO  COCAMHEHUMN
MPOBOJHUKOB): TIJIAHUPOBATh HCCIEAOBAaHUE, COOMpPATh YCTAHOBKY H
BBITIOJIHATh W3MEPEHHUsI, CIeNys NPEIJIOKEHHOMY IIaHy, (DUKCHUPOBATH
pe3yJbTaThl TMOJYYEHHOW 3aBUCHMOCTH B BHAE TaOMull U TPaduKOB,
JIeJIaTh BBIBO/JIBI IO pe3yJibTaTaM UCCIIEIOBAHNUS;

e IPOBOJIUTh KOCBEHHBIC HW3MEpPEHUs (PU3NUeCKux BeIUYMH (yIeabHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIICHUWE TMPOBOJHHMKA, padoTra U
MOIITHOCTh JJIEKTPUYECKOTO TOKA): TUIAHUPOBATh H3MEPEHHUs, COOUpPATh
AKCTIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys MPEIJIOKEHHONW WHCTPYKIUU, U
BBIYUCIISITh 3HAYCHUE BEJIMUUHBIL;

e COONTIOZIATH TIpaBUJIa TEXHUKU OE30MaCHOCTH MpU paboTe ¢ JabOpaTOPHBIM
000pyI0BaHUEM;
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e XapaKTepU30BaTh MPUHIUMBI  JEHCTBUS  M3YYEHHBIX MOpHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHSI JOMOB, TUTPOMETp, MapoBas TypOHHA, aMIIEpMETD,
BOJIBTMETP, CUETUMK JIIEKTPHUYECKOW JHEPTUM, 3JIEKTPOOCBETUTEIIBHBIC
npuOOpbI, HarpEeBATEIbHBIE AIEKTPONPUOOPH! (IPUMEPHI), IIEKTPUUECKUE
NPETOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIONB3YSl 3HAHMUS O CBOWCTBaxX (M3MUECKUX SIBICHUN U HEOOXOIUMBIE
(u3nyecKrue 3aKOHOMEPHOCTH;

e PaCIIO3HABaTh IPOCTBIE TEXHUYECKHE YCTPOMCTBA M H3MEPUTEIIBHBIE
npuOopbl MO CX€MaM M CXEMaTUYHbIM pHUCYHKaM (SKHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUIPOMETP, JIBUraTeilb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbl 3JIEKTPUUYECKUX
Lelel ¢ MOoCIeA0BaTEeIbHBIM U ApaJUIeIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyas ycioBHbIE 0003HAUEHHSI 3JIEMEHTOB AJIEKTPUUECKUX LIETIeH;

e IPUBOJUTH IPUMEPHI (HAXOAUTh UH(OPMAIIUIO O IPUMEPAX) NPAKTUIECKOrO
UCIIOJIb30BaHUsl (DU3UYECKUX 3HAHUKA B TMOBCEIHEBHOW KU3HH IS
oOecrieyeHusi 0€30MACHOCTH TpW  oOpamieHud ¢ nOpudbopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIIOIECHUSA
HOPM 3KOJIOTUYECKOTO MTOBEJECHUS B OKPYKAIOILIEH CPEE;

¢ OCYIIECTBIIATH MOUCK HWHGpOpMAMU  (PU3HYECKOTO  COJAEpKAHHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpPaBHEHUS
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB  BBIACNHATH HMHGPOpPMAIUIO, KOTOpas
SBJISIETCS IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

* ICTIOJIB30BAaTh IPHU BBINOJHEHUN Y4YEOHBIX 33JaHUN HAyYHO-TIOMYJISPHYIO
JUTEPATYpPY (PU3MUECKOrO0 COJEpKaHMs, CHPaBOYHBIE MaTepHalbl,
pecypcbl cetu HTepHeT, BiaeTh NpUuEéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE NUCHMEHHBbIE U KpaTKUE YCTHBIE COOOIICHHUS,
o0o6mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
Collep)KaHUsl, B TOM 4YHUCJIE MYOIMYHO WPEACTABIATh PE3yIbTaThl
MPOEKTHOM WJIM HMCCIEAOBATENbCKON NEATEIbHOCTH, MPU 3TOM T'PAMOTHO
WCIIOJIb30BaTh M3YYCHHBIM TIOHATHHHBIA ammapat Kypca (Qusukw,
CONPOBOX/IaTh BBICTYIUICHHE MPE3EHTALNEN;

elIPY BBINOJHEHUU YYEOHBIX TMPOEKTOB M HCCIAEAOBAHUN (PU3NUECKHUX
MPOLIECCOB pacHpeliesaTh O0A3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
NOCTABJICHHBIMU 33/1a4aMH, CJIEJUTH 3a BBINOJHEHUEM IUIaHA JEUCTBUM U
KOpPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHUBATh COOCTBEHHBIM BKJIad B

28



JEATEIIbHOCTh TPYMIIbI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMOICIICTBHIE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.
K xoHiy 00yueHus B 9 kiacce npeiMeTHbIC pe3yJibTaThl HA 0A30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

¢ ICIIOJIB30BATh ~ IOHATHS: CHUCTEMa OTCU€Ta, MaTepuajbHas  TOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXaHWYECKOTO MBIKCHHS, Aehopmarius
(ympyrasi, miacThudeckasi), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TEPErpy3KH, LEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEJO,
HEHTP TsHKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJICOAHUs U
BOJIHBI, 3BYK, MH(Pa3ByK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TabHO30PKOCTD,
CHEKTPbl UCIYCKaHUS U MOTJIONIEHUs, aib(a, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIAIEPHAs SHEPTETHKA;

e pa3nuyaTh SBJICHUA (PAaBHOMEPHOE M HEPABHOMEPHOE IMPAMOJUHENHOE
JBI)KCHUE, PAaBHOYCKOPEHHOE TMPSIMOJIMHEIHOE JIBUXKEHHE, CBOOOJHOE
MaJICHUE TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE JBUXKEHHUE, KOJeOaTeJbHOE IBUKECHHUE (3aTyXarolue U
BBIHYKJICHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBMKEHHE, OTPaKCHHE
3ByKa, NPSIMOJMHENHOE paclIpOCTPAaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jIoKeHUE OeIoro cBeTa B
CIEKTp U CJOXEHUE CHEKTPAJIbHBIX I[BETOB, JUCIEPCHUS CBETa,
€CTECTBEHHAsl PaJUOaKTHBHOCTb, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

epacmo3HaBaTh MPOSIBJICHUE  U3YUYCHHBIX  (UBUYECKUX  SIBJICHHH B
OKpYy’)KarolieM Mupe (B TOM uuclie (Pu3nuecKue SBJICHUS B MPUPOJIE:
MPUJIUBBI U OTJIUBBI, IBUXKEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPUITUE 3BYKOB IKHUBOTHBIMH,
3eMJIETpsICEHUE, CEUCMUYECKHE BOJIHBI, I[yHaMH, 5XO, I[B€Ta Tell,
ONTUYECKUE SIBJICHUS B TPUPOJIC, OMOJOTUYECKOE ACHCTBHUE BUAUMOTO,
yIbTPpaUOIECTOBOTO U  PEHTTCHOBCKOTO U3JIYyYEHHM, €CTECTBEHHBIN
pPaNOAaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAJIUOAKTHBHOE H3ITyYCHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEMUCTBUE PAAUMOAKTUBHBIX W3IYYEHUNH Ha
OpraHu3M 4YeJIOBEKAa), MPH ATOM NEPEBOJAUTH MPAKTHUUECKYIO 3ajadyy B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

e ONIMCHIBATh M3yYEHHBIE CBOWCTBA TeN W (PU3WYECKUE SIBICHUS, UCIOJB3YS
bu3ndecKkue BENWYUHBI (CpEIHSS W MTHOBEHHAs CKOPOCTh Tela Mpu
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HEPAaBHOMEPHOM JBHKEHUH, YCKOPEHHE, MEpPEMEICHHE, MYTh, YrioBas
CKOPOCTb, CHJIa TPEHUS, CUia YIPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOIO TMAaJEeHUs, BEC Tela, HUMIYJbC Tella, HMIIYJIbC CHJIBI,
MexaHudeckas paboTa M MOIIHOCTb, TOTEHIMAJIbHASs DHEPrus Teda,
MOJHSITOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMAIbHAS JHEPTUsl CHKATOU
NPYXKWHBI, KHUHETHYECKAas DHEPTHs, TOJHAs MEXaHWYecKas »JSHEpTHs,
MEPUOJT M YacTOTa KOJIeOaHWH, IJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMJICHUS CPEbl), IPU OMUCAHUU
NPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YEMbIX BEITUYHH,
0003HAaYEHUsI U €IUHUIIBI (PU3MYECKUX BEIUYHH, HAXOJIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3WYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHHAMM,
CTPOUTH TpaPUKN N3YICHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUIHH;

e XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3HYECKUE SBICHUS U IMPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs JHEPTUU, 3aKOH BCEMHUPHOIO TATOTCHHS,
NPUHLUN CYNEPHO3UIMA CWJI, NPUHIUI OTHOCUTENbHOCTU [amumes,
3aKkoHbl HbIOTOHA, 3aKOH COXpAaHEHUS MMITYJIbCA, 3aKOHBl OTPAXEHUS U
IPEJIIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEN
P SIIEPHBIX PEaKIUAX, MPU STOM JIaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA ¥ 3aMMCHIBATh €r0 MaTEMAaTUYECKOE BBIPAKECHUE;

¢ OOBACHATh (PU3MUECKUE MPOIECCHl W CBOWCTBA Tel, B TOM 4YHWCIEC U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
1aroB C OMOpod Ha 2-3 W3YYEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHI,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e peIIaTh PacUYETHBIC 3a7auM (OMUPAIOIIMECsS Ha CUCTEMY U3 2—3 ypaBHEHUN),
UCIIOJIB3Ys 3aKOHBI U (DOPMYyJIbI, CBSI3BIBAIONINE (DU3UYECKUE BEIUYUHBI:
HAa OCHOBE aHaJM3a YCJOBHUS 3a/lauyd 3alKChIBaTh KPAaTKOE YCJIOBHE,
BBISIBIIAITH HEJIOCTAIONIME UM U30BITOUHBIC JaHHBIC, BRIOUPATh 3aKOHBI U
dbopmyIibl, HEOOXOIUMBIE JI PEIICHHUS, TPOBOJAUThL PACUETHI U OIIEHUBATh
PeaTMCTUYHOCTD MOJYYEHHOTO 3HaUYeHUs (PU3UYECKON BEIIMUUHBIL;

e pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PpEUIUTh TMPU TTOMOIIH
(GU3MYECKUX METOJOB, HCIIOJB3YSl OIMHMCAHWE WCCICIOBAHUS, BBIICISATH
MPOBEPSIEMOE TPEANOJIOKEHNEe, OIICHUBATh TMPABWIBHOCTh TOPSJIKA
MPOBEJCHUSI  WCCIEIOBAaHUs, JeJaTh  BBIBOAbI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOICHUM U OIBITOB;

e IPOBOJIUTH OTBITHI TIO HAOIIOICHUIO (DU3UUECKUX SIBICHUN WU (DU3NIECKUX
CBOMCTB Te€J (M3y4€HHE BTOPOTOo 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHS
OHEPTUHU, 3aBHUCUMOCTh IEpUOaa KOJIeOaHUN MPYKUHHOTO MasiTHUKA OT
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Macchl Tpy3a M KECTKOCTU MPYXKUHBI U HE3aBUCUMOCTb OT AMILIUTYbI
MajibIX  KoJIeOaHW#,  MOpSIMOJIMHEHHOE  pacHpOCTpAaHEHHE  CBETa,
pa3ioxeHne Oeloro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paKeHHs B
IJIOCKOM 3€pKajie U CBOWMCTB H300pakKeHHUs MpeaMera B coOuparomiei
JMH3€, HAOJIOJEHUE CIUIONMIHBIX M JIMHEHMYaThIX CHEKTPOB HU3ITyUEHHS):
CaMOCTOATENIbHO  COOMpaTh YCTAHOBKY M3 H30BITOYHOrO Habopa
o0OpylOBaHUS, OMNHUCHIBATH XOJ OMNbITA U €ro  pe3yJbTaThl,
(bopMyIMpOBATH BHIBOIBI,

e IPOBOUTH MPU HEOOXOAMMOCTH CEPHUIO MPSMBIX H3MEPEHUM, ONpeiesss
CpellHee 3HAaYeHUE U3MepsIeMOl BeIHYUHBI ((OKYCHOE pacCTOSHUE
cobuparomeil JTUH3bI), OOOCHOBBIBATH BHIOOpP CHocoba H3MEpEeHUs
(M3MepUTEIHLHOTO TPUOOpPaA);

¢ IPOBOJUTH  HMCCIEAOBAHUE 3aBUCUMOCTEH  (U3NYECKUX BEIUYMH C
UCIIOJIb30BaHUEM NPSAMBIX HU3MEPEHUHN (3aBUCUMOCTb MYTH OT BPEMEHHU
Py PaBHOYCKOPEHHOM [IBJKEHMHM O€3 HayaJbHOM CKOpPOCTH, Mepuoaa
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT AJUHBI HHUTH, 3aBUCUMOCTHU
yria OTpaKeHUs CBETa OT yria MaJCHUs W yria MPEeIoOMIICHHs OT yriia
NaJeHus): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITEIbHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl IOJYYEHHOW 3aBUCHMOCTH
¢bu3nYecKX BEJIWYMH B BUAE TaOaull U rpaduKoB, AENaTh BBIBOJBI IO
pe3ylbTaTaM HCCle0BaHNUS;

¢ IPOBOJUTH KOCBEHHbIE HW3MEpPEHUs (PU3MUECKUX BEIMYUH (CpelHss
CKOpPOCTb M YCKOpDEHHE Teja IpU PaBHOYCKOPEHHOM JBUKECHUH,
YCKOpPEHHE CBOOOJHOTO MaJieHUsl, KECTKOCTh MPY>KUHBI, KOIDPHUITUEHT
TPEHHSI CKOJBKCHHS, MEXaHHueckas paboTa ¥ MOIIHOCTh, YacToTa H
nepuoa KojeOaHWi MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWIa COOMpAaroIIe JIMH3bI, PAJAMOAKTHBHBIA  (OH):
IUTAHUPOBAaTh M3MEPEHHUs, cOOMpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCISTH
3Ha4YCHHUE BEJIMYMHBI U aHAJM3UPOBATH MOTyUYEHHBIE PE3YNIbTAThI C YIYETOM
3aJJaHHOW TOTPEIIHOCTH U3MEPEHUIA;

e COONTIONIATH TIpaBUJIA TEXHUKU OE30MaCHOCTH MpU paboTe ¢ JTabopaTOPHBIM
000pyI0BaHUEM;

epa3NMYaTh OCHOBHBIC TMPHU3HAKH M3YUYEHHBIX (PU3NYECKUX MOJCIICH:
MaTepuanbHas TOYKa, a0COMIOTHO TBEPJOE TEIO0, TOUYEUYHBIA HCTOUHHUK
CBETa, JIy4, TOHKas JWH3a, TUIAHETapHas MOJENbh aTroMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIJIpa;
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e XapaKTepU30BaTh MPUHIUMBI  JEHCTBUS  M3YYEHHBIX MOpHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX omucaHus (B TOM YHUCIE:
CHHUIOMETP, NATYUKH TOJIOKEHHUS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, MEpHUCKoll, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuiabcoHa), HCHOJb3ys 3HAaHUA O
CBOMCTBaX (PHU3MYECKUX SBICHUA U HeoOXoauMmble (U3HUECKUE
3aKOHOMEPHOCTH;

* ICIIOJIB30BAaTh CXEMbl U CXEMAaTUUYHBIE PUCYHKU W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBbHBIX MPUOOPOB M TEXHOJOTMYECKUX IMPOIIECCOB
OpPU PELICHUH Y4EeOHO-IIPAKTUUECKHX 3a/1ay, ONTHYECKHUE CXEMBbl MJis
MOCTPOEHUS N300PAKEHUI B INTOCKOM 3€pKajie M COOMpArOLIEH JINH3E;

e IPUBOJUTH IPUMEPHI (HAXOIUTh HH(DOPMALIMIO O TPUMEPAX) TPAKTUUECKOTO
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHUW B TIOBCEIHEBHOM JKU3HU MJIs
oOecrieueHusi 0€30MACHOCTH TMpu  oOpamieHuu ¢ mHOpudbopamMu
TEXHUYECKUMU YCTPOWCTBAMM, COXPAHEHHS 30pPOBbSI M COONIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPY’KAIOIIEH cpene;

¢ OCYIIECTBIIATH MOUCK HWHGpOpMAMU  (PU3UYECKOTO  COJACPXKAHHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIIUPYsI TOMCKOBBINA 3alIpoc, HAXOAUTh
IYTH ONPEENIEHUsI JOCTOBEPHOCTH IMOJIYyY€HHON MHQOpPMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOJTHUTENFHBIX HICTOYHHUKOB,

¢ ICTIOJIB30BAaTh TMPH BBIMOJHEHUH YYEOHBIX 3aJaHUi HAay4YHO-TIOMYJISPHYIO
JaUTepaTypy  (pU3MYECKOro  CcoAepXaHHs, CIPaBOYHbIE MaTepHalbl,
pecypcsl cetu MHTEepHeT, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OAHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBbIE NMUCHBMEHHBIE U YCTHBIE COOOILIEHHS HA OCHOBE
uHGOpMAIIMM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
nyOIMYHO MPEICTAaBIATh PE3ybTaThl IPOEKTHOM WK UCCIIEI0BATENbCKON
NESATENIbHOCTH, TMpPU 3TOM TPaMOTHO  HCIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIN anmapar K3y4yaeMoro pasaena (U3HKM W COMpPOBOXKIAThH
BBICTYIUICHWE TIpe3eHTalued ¢ y4€ToOM OCOOEHHOCTEH ayJIuTOpUU
CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHavyaibHbIe CBeJeHHUS O CTPOEHHH BelllecTBA
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BellleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edsoo0.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
3.1 MexaHn4eCcKoe ABMKCHHE 3 bu6mmoreka [JOK



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

https://m.edsoo0.ru/7f416194

3.2 WHueprus, Macca, TUIOTHOCTh 4 bubmorexa OK
' P, ’ https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Cuna. Brager o 14 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TEJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Alaenetiite xukocTh > https://m.eds00.ru/7f416194
bubmuorexa [JOK
4.3 A 6
TMOC(epHOE AaBICHHC https://m.edso00.ru/7f416194
44 JlelicTBuE KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 bubnuotexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
>1 PaboTa 1 MomHOCTS 3 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
52 Hlpoctere MexaHH3MEI > https://m.eds00.ru/7f416194
bubmuorexa [JOK
>3 Mexattireckas oHeprits 4 https://m.eds00.ru/7f416194
Hroro no pazneny 12
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 2 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 UIEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Pa3gen 4. CBeToBbI€ AAIBJICHUSA

4.1 3aKOoHBI pacpOCTPAHEHHUS CBETA 6 2 bubmmorexa [TOK
' pactpoctp https://m.eds00.ru/7f41a4a6
bubmuoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3pen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue v mOTJIoNIeHHe CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 (TpoeHHE ATOMHOTO AApa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.3 SnepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nea 6. [loBTopuTe1bHO-00001IaK0 NI MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 9 bubnuoreka [IOK
' Kypca ¢u3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

du3uka — Hayka 0 IPUPOJIE.
SABnenus npupoasl. Gusndeckue
SIBJICHUS

MeXﬁHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBLIC,
CBCTOBBIC, 3BYKOBBIC SIBJICHUA

du3nyeckre BEITUINHEI U UX
U3MepeHne

VYpok-uccnenosanue "M3mepenue
TEMITEPATyPHI TIPU TTOMOIIIH
KHUJIKOCTHOTO TEPMOMETpPA U JaTINKa
TeMmeparypbl"”

Kak ¢u3uka u apyrue ecrecTBeHHbIE
HayKH U3y4aroT IPUPOLY.
EcrecTBeHHOHay4HBIN METOL
no3Hanus. Onucanue GuU3NYECKuX
SIBJICHUH C IIOMOLIBIO MOJENIEH

bubmuoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccienoanue "l[IpoBepka
THUTIOTE3bI: JATLHOCTH MOJIETA IITIAPUKA,
MYIIEHHOI'O TOPU30HTAJIBHO, TEM
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https://m.edsoo.ru/ff09f72a

0oJbIIIe, YeM OOJIbIIE BRICOTA ITycKa"

Crtpoenue BemecTBa. ONbITHI,

bu6mmoreka [IOK

7 OKa3BIBAIOIINE TUCKPETHOE CTPOCHHE
A He JHCkp p https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBr>KeHHEe YacTHI] BEIIECTBA bubmmorexa [TOK
HBett https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMbITHI 11O
9 HaOJIIOJICHUIO TEIJIOBOTO PACIIUPEHUS
ra3oBy
10 ArperaTHbIe COCTOSIHUS BEIIeCTBA
B3anMocBs3p Mex 1y cBOWCTBaMHU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHMSIX U UX bubnuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOJIBI
MexaHndeckoe OBUKEHHUE.
12 PaBHOMEpPHOE U HEPABHOMEPHOE bubmmorexa LOK
p p p https://m.edsoo.ru/ff0a05c6
NIIBHOKEHHE
bu6mmoreka [IOK
13 Ckopocth. EnuHuIer ckopocTi
p A 1 p https://m.edsoo.ru/ff0a079c
14 Pacuer myTH ¥ BpeMeHH ABMKEHUS bubmmorexa [TOK
Y p https://m.edsoo.ru/ff0a0ae4
Nuepuys. 3aK0H HHEPLINH.
P N P bubnuorexa [JOK
15 B3aumopeiicTBue Ten Kak MprUunHa

HU3MCHCHUA CKOPOCTU ABUKCHHUA TCII

https://m.edsoo.ru/ff0a0c10
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IInoTHOCTE BemiecTBa. Pacuet Macchl

bubmuorexa [JOK

16 1 00beMa TeJia 110 ero INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «OnpeneneHue
IJIOTHOCTHU TBEPIOTO TEIa
18 Pemenue 3amau mo teme "I1moTHOCTH bubmuoreka [JOK
BelrecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoaencTeug Ten. Cuiia
ynpyroctu. 3akoH ['yka
Jlaboparopnas padota «3yueHue
20 3aBUCHMOCTH PACTSKCHHSI
(medopmanun) MpyKUHBI OT
MPUIIOKEHHOMN CHITBD»
21 SIBnenune TaroreHus. Cujia TSHKECTH
CBsi3b MEX]y CUJION TSKECTU U
22 Maccoi Tena. Bec Tena. Pemienune bubmmorexa [TOK
https://m.edsoo.ru/ff0al1778
3ajad4 1mo Teme "Cumia Tsokectn”
93 Cuia TshKeCTH Ha APYTHX IJIaHeTax. bubnuoteka [JOK
DuU3NYECKUE XapAKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Hsmepertne cit. JiHaMoMeTp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
Ciio)eHne IByX CHJI, HAPABIEHHBIX
26 10 OJTHOM TIPSIMOMA. bubmmorexa LOK

PaBHOnelicTBYIOIIIAsA CHIT

https://m.edsoo.ru/ff0ala70

42



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

27

Pemrenue 3agad mo reme
"PaBHoelicTBYIOIIAS CHIT"

28

29

30

TpeHue CKOJIbKEHUS U TPEHUE TTOKOSL.
Tpenue B IpUpOIE U TEXHUKE

JlaGopaTtopHas padorta «3ydueHue
3aBUCHUMOCTH CHJIbI TPEHHUS
CKOJIb>KEHUS OT CUJIBI IaBIICHUS U
XapakTepa CONPUKACAIOIINXCS
MMOBEPXHOCTEI»

Pemenue 3amau Ha onpeeacHue
PaBHOJECHCTBYIOLIEH CUIIBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alb9c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alcc8

31

Pemenue 3amau mo remam: «Bec
Tenay, «I'paduueckoe n3o0pakeHUE
cuny, «Cunbby, «PaBHOIEHCTBYOIIAS
CHII»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

32

KonTponbHast padota no remam:
«MexaHudeckoe JBIKeHHEY, «Macca,
IUIOTHOCTBY, «Bec Tenay,
«I'padpuueckoe n3odpakeHue CUI»,
«Cuib»

33

JaBnenue. CriocoObl yMEHbILIEHUS U
YBCIIUYUCHUA TaBJIICHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a20a6

34

35

JlaBiieHue ra3a. 3aBUCUMOCTD
JIaBJIEHUS Ta3a oT 00bEMa,
TeMIepaTypsl

[Iepenaua naBiieHUs: TBEPABIMU
TEeJaMU, JKHJIKOCTSIMH U Ta3aMH. 3aKOH

bubmuorexa [JOK
https://m.edsoo.ru/ff0a2376

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a25b0
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Tlackansa

36 JlaBieHue B JKHAKOCTH U Tase, bubnuorexa [JOK
BBI3BAHHOE JICUCTBUEM CHIIBLI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agaud no reme «/laBienue B bubmuoreka [JOK
JKHAKOCTH U rasze. 3akoH Ilackaimsi» https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coo06
CODIIAIOMIHMECH COCY B! https://m.edsoo.ru/ff0a2970
39 IMuapaBanueckuii mpecc bubmorera [JOK
P P https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopiineBoit
YKUJKOCTHBIN HAcOC
Atmocdepa 3emmn. [Ipuanner
CYILIECTBOBAaHUSA BO3 HOM
41 O}(;I:JIO‘IKI/I 3emiu 3i3y;zHMOCTB bubmorera [JOK
) https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBIeHUS OT BHICOTHI
HaJ ypOBHEM MOps
bu6mmoreka [IOK
42 B LA
ec Bo3ayxa. ATMocepHoe naBieHHe https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocepHOTro TaBIeHUS. bubnuoteka [JOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI HQ, OBHEM bubmorexa HOK
A AP https://m.edsoo.ru/ff0a2fc4
MODst
45 bapomerp-anepoua. AtmocdepHoe bubnuorexa [IOK
JaBJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amay mo reme
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"ATtmocdepHoe nasneHue”

47

48

49

50

51

52

53

JleiicTBuE )KUIKOCTH U Ta3a Ha
MOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuia

JlabopaTopHas pabora «OnpeneneHue
BBITJIKUBAIOIICH CHJIBI,
JCUCTBYIOIEH Ha TEJO, TIOTPYKEHHOE
B KHUJIKOCTB)

Jlaboparopnas paboTa 1o Teme
«MccrenoBanue 3aBHCUMOCTH Beca
TeJa B BOJIE OT 00BEMA MOTPYKEHHOM
B )KHJIKOCTb YaCTH TeJa»

IInaBanue Texn

JlaGopatopHas pabora
"KoHcTpynpoBaHue apeomeTpa win
KOHCTPYMPOBAHUE JIOAKHU U
onpeeneHue e€ rpy30mno LEMHOCTH"

Pemenue 3anau no temam: «llnaBanue
cynoB. Boznyxormnasanue»,
«/laBieHME TBEPABIX TEN, KUAKOCTEN
U Ta30B»

KonTponbhas pabota no teme
«/laBieHMe TBEPABIX TN, KUAKOCTEN
u razoB» / Bcepoccuiickas
poBepouHas paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3276

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a33fc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3a96

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

54

Mexanunyeckas pabora

bu6mmoreka [IOK
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https://m.edsoo.ru/ff0a3f82
bubmuorexa [JOK

o Mormg0CT®. EpHams: MOmHOCTH https://m.edsoo.ru/ff0a3f82
Ypoxk-uccienoanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOM TIPH 1
noanbéMe 1o Jjectauie"

57 IIpocteie MexaHu3MBl. Peryar.

PaBHOBecHE cui Ha ppiuare
Peruaru B TexHuke, OBITY U IPUPOJIE.
Jlaboparopnas pabora bubnnoreka [JOK

58 . 0.5
«HMccienoBanue ycioBH paBHOBECHS https://m.edsoo.ru/ff0a478e
phIuara

59 Pemenue 3anau mo teme «Y cioBus bubmuorexa [JOK
paBHOBECHSI pblUara https://m.edsoo.ru/ff0a48a6
Koaddutment monesnoro neiictpust

60 MexanusMa. JlabopaTopHas padora 05
«M3mepenne KI1/I HaknoHHOM
IIJIOCKOCTU»

61 Pemenue 3amaa mo teme "Pabora, bu6mmoreka [IOK
MomHocTb, KIT/I" https://m.edsoo.ru/ff0a4c48
Mexanunyeckas SHEpIHusl.

62 Kunernueckas u moreHaibLHas bubmiorexa LOK

https://m.edsoo.ru/ff0a4252
SHEPTHS

63 3aKOH COXpaHEHMSI MEXaHUYECKON bubmuoreka [IOK
JHEPIUuH https://m.edsoo.ru/ff0a4360

64 YPOK-3KCIIEPUMEHT 110 TEME 1
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"DKCHepUMEHTAIbHOE OIPENIEICHHE
W3MEHEHMs KHHETUYECKON U
MOTEHIMAJIbHON HEPTUH MIPU
CKaTbIBAaHUH TeJIa 110 HAKJIOHHOH
IJIOCKOCTH"

KonrponsHas pabora o Teme

65 «PaboTa 1 MOIIHOCTb. DHEPTHUS» .

66 PesepBHblil ypok. Pabora ¢ Tekctamu 1 bubnuorexa [IOK
o Teme "Mexanuyeckoe ABuxeHue" https://m.edsoo.ru/ff0adee6
PesepBHrlit ypok. Pabota ¢ Tekctamu

67 o teme «JlaBneHue TBEPABIX TeIl, 1 bubmuorexa [JOK
KUIKOCTEH U Ta30B» / Beepoccuiickas https://m.edsoo.ru/ff0a4ffe
poBepouHas padboTa
PesepBHrlIit ypok. Pabota ¢ Tekctamu

68 o Teme "Pabota. MomHOCTb. 1
Oneprus"

OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME
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8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TOJIOKEHUST MOJIEKYJIIPHO-
1 KHMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYJI 1
3 Mogenu TBEpIOTO, )KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOT0 COCTOSIHHIMA 1
BEIIIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJIIPHO-KUHETUUECKOU TEOPUH
bu6nmoreka [JOK
5 Kpucrannundeckue u amopdHbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciliupeHue u cxaThue 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIIEpaTyphl CO
8 CKOPOCTBIO TETIOBOTO JIBUKECHHS 1
YaCTHUII
bubnuorexa [JOK
9 Buytpennss sneprus. CriocoOsl 1 1

https://m.edsoo.ru/ff0a5c60
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M3MEHEHUs BHYTPEHHEN SJHEPruu

10 Buasl Teronepenaun bubmmorexa [IOK
https://m.edsoo.ru/ff0a6412

VYpoxk-konpepenuus "[Ipakrnyeckoe

11 HUCIIOJIb30BAHUE TETJIOBBIX CBOMCTB bubnuorexa [JOK
BEILIECTB U MAaTEPUAJIOB B LIEIIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonuuectBo Temnotsl. Y aenbHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIIOBOro OaaHca. bubnnorexa [HOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopras pabora

14 "HccnenoBanue siBJICHUS bu6mmoreka [IOK
TEII000MeHa NpU CMEUIMBaHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit Boabl"
Pacuer koaudecTBa TEILIOTHI,

15 HEOOXOMMOTO JIJIsI HarpeBaHUs Tea
Y BBIJICJISIEMOTO UM TIPH OXJIAKIEHUN

16 JlaGopatopHnas pabota "Onpeznenenue bubnuoreka [IOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 OHeprus TomMBa. Y iejabHasi TEMIoTa bubnnorexka [JOK
cropanus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIeBaHUE

18 KPUCTAJUIMYECKHUX TEJl. Y IeabHast bubmmorexa LOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIIEHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnmuorexa [JOK
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yACJIBbHOU TEIJIOTHI TIJIaBJICHUS Jibaa"

https://m.edsoo.ru/ff0a72fe

20

21

22

ITapooGpa3zoBaHue U KOHAECHCALMSL.
Hcnapenue

Kuneunune. Y nensHas Temiora
mapooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCHMOCTb TEMITEPATyPbl KUTICHHS
0T aTMOC(EepHOTO JaBICHUS

Brnaxnocts Bo3ayxa. JlaboparopHas
pabota "Onpenenenue
OTHOCUTEJIbHOM BJIAXKHOCTH BO3ayXxa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a740c

bubmuoreka [JOK
https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJI&YKHOCTH BO3/yXa

24

25

26

[TpuHIMIBI PaOOTHI TETLIIOBBIX
neurateneit. [lapoBas TypOuna.
JIBuraTenb BHYTPEHHETO CTOPAaHUSI
KII/I TerymoBoro nBuraTeisi.
TenoBble ABUTATENN U 3aILIATA
OKpY’Karollel cpebl

3aKOH COXpaHEHMS U MIPEBPALLICHUS
SHEPTUH B TEIIOBBIX Mpoleccax

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

27

[ToaroroBka K KOHTPOIBHOM paboTe
o TeMe ""TerIoBeIe IBIICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BenecTBa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas pabota no teme
"TerioBEle aBieHuA. I3MeHeHne

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae
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arperaTHbIX COCTOSIHUI BellecTa"

DnekTpusanus tei. [[Ba pona

29 NEKTPUYECKUX 3apsI0B
Ypoxk-uccienopanue "DiaeKTpuzanus
30 TeJ UHAYKITUEH U TIPH
CONPUKOCHOBEHUH"
31 B3anmoneiicTBre 3apsyKEHHBIX TEIL. bubnuorexa [JOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpUYECcKoe moJie.
32 HarnpsiskeHHOCTB AJIEKTPUYECKOro bubnuoreka [IOK
nosist. [IpuHnmn cynepno3unuu https://m.edsoo.ru/ff0a8a0la
BJIEKTPUYECKUX MOJIEH
Hocurenu snexTpruueckux 3apsiioB.
33 OnemeHTapHbId 3apsn. CtpoeHue
aToMa
34 IIpOoBOAHMKY M TUAIIEKTPUKH. 3aKOH bubnnoreka [JOK
COXPAHEHUS IIEKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMEHEHNE bubnuoteka [JOK
CBOWCTB AJIEKTPUYECKHUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKU TOK, YCIIOBUS €ro
36 cymiectBoBanus. Mctounnkn bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBHS 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenosanue "Jleiictue

SJICKTPHUYCCKOTIO I10JIA Ha ITPOBOJHUKHU
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U JTUAJICKTPUKA"

DJIEKTPUYECKUI TOK B METaslIax,

bu6mmoreka [IOK

39
JKUIKOCTSX U razax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas Lenb U e€ COCTaBHbIE
4acTu
Cuna toxka. JlabopaTopHas padora

41 "U3mepenue u peryaupoBaHue CHUIIbI 0.5 bubmmorexa [JOK

°p Peryip ' https://m.edsoo.ru/ff0a8bds
TOKa
DNEeKTPUUECKOE HANIPSKEHHE.

42 BoawsT™metp. JIaboparopnas padota 05 bubnnoreka [JOK
"N3mepeHue u peryiupoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

43 CornpoTuBieHNE NPOBOJHUKA. bubnnoreka [JOK
VY ienpHO€E CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHnas pabora "3aBUCUMOCTh

44 AJIEKTPUYECKOTO CONPOTUBIICHUS 1 bubnuotexa [JOK
MPOBOJHHUKA OT €T0 JJIMHBI, TUIOLIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYEHUs1 U MaTepuana"
3aBUCHUMOCTD CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH OMa i1 ydacTka bubmmorexa [OK

p ' U Y https://m.edsoo.ru/ff0aad4a
Lenu
JlabopaTopHas pabota
"HccnmeqoBanne 3aBUCHMOCTH CHUJIBI
bu6mmorexa [IOK
46 TOKa, UIYILETO Yepe3 PE3UCTOP, OT 1

COIIPOTHUBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”

https://m.edsoo.ru/ff0aa04e
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IlocnenoBaTenbHOE B napajjicJIbHOC

47
COEMHEHUS IPOBOIHUKOB
Jlaboparopuas padota "IIpoBepka
48 MpaBUIa CIOKEHHS HAIIPSKEHUN TPU bubnnoreka [HOK
MOCIEA0BATEIbHOM COCIMHEHNH JIBYX https://m.edsoo.ru/ff0aaas8
pe3uctopoB"
Jlaboparopnast padota "IIpoBepka
49 IIpaBUJIa I CUJIbI TOKA IIPU bubnuorexa [IOK
MapayIeIbHOM COEUHEHUHN https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3a1a4 Ha prUMeHEHHE
50 3akoHa Oma 151 pa3auyHOTO bubmorexa HOK
P https://m.edsoo.ru/ff0aaf8a
COCTUHEHUS TIPOBOTHUKOB
51 PaboTta u MOITHOCTB ANEKTPUIECKOTO bubnuotexa [JOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlabopaTopHas pabota "Omnpenenenue
52 a60TpLI I/II;IO I-II)OCTI/I 3neKTpI/1qec1<0r0 bubmorexa HOK
P Y H P https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTPUYECKUE IIENN U IOTPEOUTEITH
53 3J'I€KTTpI/I‘-IeCKOI7I SHEPTHUH B 6IIZ;IT bubmorexa HOK
p p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka Kk KOHTPOIBHOU paboTe
10 TeMe "DIJIEKTPUUECKHE 3aps/Ibl.
54 3apspKeHHBIC Tela U UX bubmmorexa [JOK
P N . https://m.edsoo.ru/ff0abd2c
B3anMOJIeiCTBHS. [T0CTOSTHHBIT
BJIEKTPUYECKUAN TOK"
55 KonrtponbHas pabora no Teme bubnuorexa [IOK
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"DyIeKTpUUECKHUE 3apsbl.
3apshKeHHbBIE Tella U UX
B3auMoaccTBUA. I10CTOSIHHBIN
anekTpudeckuid Tok" / Beepoccuniickas
MpoBepoyHasi pabora

ITocTostHHaBIC MAar"HuThbl, UX

https://m.edsoo.ru/ff0abea8

56 .
B3aUMOJIEHCTBUE
57 VYpok-uccnenosanue "M3yuenue 1 bubnnoreka [JOK
I10JIE€H IIOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1oJjie. MarHuTHoe€ I10J1e
58 3eMJIH U €ro 3Ha4YeHue JUIs )KU3HU Ha Bubmorexa ITOK
https://m.edsoo.ru/ff0acOba
3emiie
OnbIT OpcTena. MarautHoe mose
59 SIIEKTPUUECKOr0 TOKa MaruuTHoe bubnmorexa LOK
P https://m.edsoo.ru/ff0acld2
T10JI€ KaTYIIKH C TOKOM
[IpuMeHeHne >EKTPOMarHiuTOB B
60 TexHuke. JJaboparopnas pabota 05 bubnuotexa [JOK
"N3y4yeHne neiCTBUSI MarHUTHOTO ' https://m.edsoo.ru/ff0ac74a
T0JIs1 Ha MPOBOJAHUK C TOKOM"
DNEeKTPOABUTATEIb IOCTOSTHHOTO
ToKa. Mcmos30Banme
AJIEKTPOIBUTATEIIEH B TEXHUIECKUX
61 CTPOMCTBAX U HA TPAHCIIOPTE bubmmorexa LOK
ye1p P pre. https://m.edsoo.ru/ff0ac86¢c
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 U3y4eHue
paboThI eKkTpoaBUrarTesns"”
62 OmnbrTer @apanest. 3akoH
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3JIEKTPOMArHUTHON MHIYKIIUH.
[IpaBuio Jlenna

63

Onexrporerepatop. CriocoObl
MIOJTYYEHUS DIIEKTPUICCKOIM SHEPTUH.
DIEeKTPOCTAaHIUU Ha
BO300HOBJISIEMBIX UCTOYHHKAX
SHEPTUU

64

65

66

[ToaroroBka Kk KOHTPOJILHOM paboTe
110 TeMe "DIIEKTPUUECKHE U
MAarHWTHBIC SBJICHHS"

KonTponbHas pabota no teme
"DJIeKTpUUECKUE U MarHUTHbBIE
SIBJICHUS "

PesepBHrliit ypok. Pabota ¢ Tekctamu
o teme "TemnnoBeie aBiIeHUS"

bubmuorexa [JOK
https://m.edsoo.ru/ff0acbh14

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acc5e

67

Pesepubiit ypok. Pabora ¢ Tekctamu
o tTeMe "[locTosHHBII
anekTpuueckuii Tok" / Beepoccuiickas
poBepoyHas paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

68

Pesepubiit ypok. Pabora ¢ Tekctamu
no TeMme "MarauTHele aBjaeHusa"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

145
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9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Konrporenpie  IMpakriieckue II/I[:;:CHI/ISI :)l;l[()l;l;z?;feﬂbnme
padoThI padoThI pecypeni

1 MexaHuueckoe TBUKEHHE. 1
MartepuanbpHas TOUYKa

5 Cucrema orcuera. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsiMOIUHEIHOE

4 nBukeHue. CpeHsst U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBUOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk cxopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHUS Teja Mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBHWKEHHUH TT0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

3 CBobonnoe nagenue tei. OnbITh 1

Tanmunes
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PaBHOMEpHOE ABMKEHUE 110
okpyxHoctH. [Iepuon u wacrora

bubnunoreka LIOK

o oOpamenus. JInHeiHas U yrioBas https://m.edsoo.ru/ff0ael76
CKOpPOCTH
10 LenTpocTpeMUTENbHOE YCKOPEHHE
1 [Tepsriii 3akoH HetoToHa. Bextop bubmuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoit 3vaKOH HeroToHa. bubmmoreka [JOK
PaBHonelicTByrO1IAs cuna https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproToHA. bubnuoreka [IOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anau Ha npuMeHEHNE bubnnorexa [JOK
3ak0oHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cunaympyrocmi. 3axon Iyxa im0tz
16 Pemenue 3ampau no reme «Cuia
YIIPYTOCTHY
17 Jlaboparopnast pabota «Ornpezenenne bubmuoreka [JOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmnorexa [JOK
18 Cina Tpetis https://m.edSO(])_.[ ru/ff0af738
19 Pemenue 3anau mo teme «Cuna bubnunorexa LIOK
TPEHU» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpenenenue bu6muoreka [JOK
KO3 pHUIIMEHTa TPEHUS CKOJIBKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agad mo teme "3aK0oHBI but6mmoreka [IOK
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Hrrorona. Cuna ynpyroctu. Cuna
Tpenus"

https://m.edsoo.ru/ff0afb8e

22

23

24

Cuita TSHKeCTH M 3aKOH BCEMUPHOTO
TATOTEHUSA. Y CKOpEHUE CBOOOIHOTO
IIagCHUuA

Ypok-koHpepenius "JIBuxeHue Ten
BOKPYT TPaBUTAIIIOHHOTO IIEHTpa
(Conneunas cucrema). 'amaktuxu"

Pemenue 3amau nmo treme "Cuna

TSDKECTH U 3aKOH BCEMHUPHOTO
TAroreHusa"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0af044

bubnunoreka LIOK
https://m.edsoo.ru/ff0af5f8

25

[IepBas kocMHu4ecKas CKOPOCTb.
HesecomocTs 1 nneperpysku

bubnunoreka LIOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBeCHE MaTepHAIBHONW TOYKHU.
AOGCOIIIOTHO TBEPJIOE TEIIO.
PaBHOBecue TBEpOTO TENA C
3aKpEIUIEHHOW OCBIO BPAILLICHHUS.
MowmenT cuisl. LlenTp TsoxecTu

bu6nunorexa LIOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBeCHE MaTEepHAIIBHONW TOYKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpOTO TENA C
3aKpEIUIEHHOW OCBIO BPAILICHHUS.
MowmenT cuibl. LleHTp TsokecTn

28

29

Pemrenue 3agad mo reme "MoOMEHT
cuisl. L{enTp TsKecTH"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "MexaHnuecKoe IBIKEHHUE.

bu6nunorexa LIOK
https://m.edsoo.ru/ff0b02b4
but6mmorekxa [IOK
https://m.edsoo.ru/ff0b0408
58
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B3aumogeiictsue Ten"

KonTponbhas pabora no teme

30 "MexaHHYeCcKOe JIBIKEHUE bubmmorexa [JOK
y A | ' https://m.edsoo.ru/ffOb06ec
B3aumopeiicteue Ten
Nmnynbe Tena. UMmynbse cuiibl. 3aKoH
31 COXPaHEHHUS UMITYJIbCa. YIIPYroe u bubmmorexa [JOK
p Y o pyr https://m.edsoo.ru/ffOb07fa
HEYIPYroe B3auMOJICHCTBUE
Pemenue 3amau nmo teme "3akoH bubnunoreka LIOK
32
COXpaHEHUs UMITyJbca" https://m.edsoo.ru/ffob096¢c
33 VYpoxk-koupepenuus "PeaktuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"
bubmuoreka [{OK
4 M
3 CXAHHICCKAT aOTA H MOIIHOCTS https://m.edsoo.ru/ff0b0a84
PaboTa crutbl TSKECTH, CHITBI bubmorexa [JOK
35
YOPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «Onpenenenue
36 paboThI CUIIBI TPEHUS TIPH
pPaBHOMEPHOM JIBUKEHHUH Teja 1o
TOPU30HTAILHOM MOBEPXHOCTH
37 CBsi3b DHEPTUH U PAOOTHI.
[ToTennuanpHas SHEPTUS
Kunernueckas sneprus. Teopema o bubmuorexa [JOK
38 .
KUHETHUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHUS SHEPTUU B
MEXaHHUKE
40 JlabopaTtopHas pabota «3ydeHue bubnuoteka [JOK
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3aKOHAa COXPAaHCHUS SHCPIUN»

https://m.edsoo.ru/ffOb12fe

KonebarenbHoe ABMIKEHHE U €TO bubnuorexa [JOK
41
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aTyxatromue KojieOaHusl. bubnunoreka LIOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ffOb20f0
43 MareMaTnyecKkuii ¥ Npy>KUHHBIA
MasITHUKH
Ypok-uccienoBanue «3aBUCUMOCTh
44 repuojia KojieOaHuM OT JKECTKOCTH bubmorexa HOK
pHOA https://m.edsoo.ru/ffOb197a
MIPYKUHBI U MAcCHI TPy3a»
45 [IpeBparieHue 3Hepruu Npu
MEXaHUYECKUX KOJICOAHMIX
JlaboparopHnast pabota «OrnpezciieHue
46 ‘-IaCTOI?H)I Hpne Ifoz[a KOJ‘IC63§I/II71 bubmorexa HOK
p https://m.edsoo.ru/ffOblaec
MPYXKUHHOTO MasTHUKA)
Jlaboparopnast pabota «I[IpoBepka
47 HE3aBHUCHUMOCTH TIepHo/ia KoJeOaHmit bubmuoreka [IOK
Ipy3a, MOABEIIEHHOTO K HUTH, OT https://m.edsoo.ru/ff0b197a
MacChl Tpy3a»
Mexanundeckue BoTHbI. CBOWCTBA
48 MeXaHn4eCKuX BOJH. [IpogonbpHbIC U bubmorexa HOK
- POl https://m.edsoo.ru/ff0b21fe
MOTIEPEYHBIE BOJTHBI
Ypok-koHpepeHus "MexaHndeckue
49 BOJIHBI B TBEPJOM TEJIE.
Ceticmuueckue BOJIHBI"
50 3ByK. PacnipocTpanenue u oTpakeHue
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3ByKa

o1

52

Ypok-uccnenosanue "HabmroneHue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTEI"

I'poMKOCTb 3ByKa U BBHICOTA TOHA.
AKYCTHYECKUI PE30HAHC

53

Ypok-koHpepeHus "YIbTpa3ByK U
nH(}pa3ByK B IPUPOJIEC U TEXHUKE"

bubnunoreka LIOK
https://m.edsoo.ru/ffOb23ca

54

55

56

[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo
TeMme "3aKOHBI COXPAHECHHUS.
MexaHudeckue Kojie0aHust U BOJIHBI"

KonTponbhas pabota mo teme
"3akoHbI coxpaHeHusl. MexaHnnueckue
KoJieOaHus U BOJTHBI"

QHGKTpOMaFHI/ITHOC IToJIC.
QHGKTpOMaFHI/ITHHe BOJIHBI

bubnuoreka [{OK
https://m.edsoo.ru/ffOb25f0

bubmmoteka IIOK
https://m.edsoo.ru/ffOb2abe

57

58

59

60

CBoiicTBa 3JI€KTPOMAarHUTHBIX BOJH
VYpoxk-koHpepenuus "[lkana
AJIEKTPOMAarHUTHBIX BOJIH.
Hcnonb30BaHne 2JIE€KTPOMArHUTHBIX
BOJIH JIJI1 COTOBOM CBSI3H"
VYpok-uccnenosanue "M3yuenne
CBOMCTB 3JIEKTPOMarHUTHBIX BOJIH C
MOMOIIIBI0 MOOMIIBHOTO TenedoHa"
Pemenue 3agad Ha onpeneneHue
4acTOTBI U JAJIMHBI 3JIEKTPOMarHUTHOM

bu6nmnorexa LIOK
https://m.edsoo.ru/ffOb2fe6

but6mmorexa [IOK
https://m.edsoo.ru/ffOb2c6c
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BOJIHBI

DneKTpOMarHuTHas MpUpo/ia CBETA.

61 CkopocTh cBera. BotHOBEIE CBOMCTBA bubnnorexa LHOK
p ’ https://m.edsoo.ru/ffOb31d0
cBeTa
Uctounuku cBeta. [IpsmMonuneitHoe
62 acIIpOCTpaHEHHUE CBETA. 3aTMEHUS Bubmaorexa ITOK
Pactpoctp ’ https://m.edsoo.ru/ff0b3658
Connua u JlyHsl
3aK0H OTPaKEHUSI CBETA. 3epKaja.
63 PemeHHepaaI[aq Ha I I/IMeHeI;II/Ie buGnuorexa [IOK
p https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAKCHUS CBETa
64 [Ipenomiienue cBeta. 3aKoH Bbu6mmoteka [JOK
MPETOMJIEHHUSI CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.
65 Hcnons30BaHue MOJIHOIO BHYTPEHHETO bubnnorexa [JOK
yIp https://m.edsoo.ru/ffOb3c5c
OTPaKCHUS B ONITHYECKHUX CBETOBOIAX
Jlaboparopnas pabota "HccrnenoBanue
66 3aBHCHMOCTH YTJIa IPEJIOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJieHus Ha
rpanuiie "Bo3MyX-cTekyio""
Ypok-koHpepennus "Mcnoms3oBanue
67 MOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBOIBI, OIITUKOBOJIOKOHHAS CBA3b"
but6mmoreka [IOK
68 JInusel. OnTuyeckas CUjIa JIUH3bI
https://m.edsoo.ru/ffOb3f2c
o Bubmnoreka [JOK
69 [TocTpoenue n300pakeHU B TUH3AX 1

https://m.edsoo.ru/ff0b444a
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Jlaboparopnas pabota "Onpenencaue

70 (hOKYCHOTO PACCTOSIHHS M ONITHYECKON bubmorexa [JOK
. https://m.edsoo.ru/ff0b4206
CHUJIBI COOMpArOIIEH JTNH3HI"

7 Ypok-koHpepeHmus "OnTudeckue bubnmnoreka HOK
JTUH30BBIC TTPHOOPHI" https://m.edsoo.ru/ffOcOa7e

72 ['na3 xak onrtuueckas cucrema. 3peHue bubmmorexa [JOK

https://m.edsoo.ru/ff0b4684

73 Ypok-koHpepenius "leexTs
3penus. Kak coxpanuts 3peHue"

Pasnoxxenue 6enoro ceera B CIEKTp.

74 Omnebitel HetoTona. Cnoxenue bubnnoreka [JOK
CIIEKTpaJIbHBIX IIBETOB. [[ucnepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
JlaGopatopnas pabora "OnbITh O

a3JI0)KEHUI0 OEJIOro CBETA B CHEKTP U
75 II:OCHpI/ISITI/IIO [[BETa MIPEIMETOB HpI/IpI/IX bubmorexa LOK
https://m.edsoo.ru/ff0cOe2a
HaOJII0ICHNH Yepe3 LBETOBbIE
¢bunabTpel"
VYpok-nipaktukym "BonHoBbIE

76 CBOICTBa CBETA: AUCIIEPCHS,
uHTepepeHys u audpaxus”

77 Omnertel Pe3epdopaa u ruranerapHas bubnuotexa [JOK
MOJIEIb aTOMa https://m.edsoo.ru/ff0c12a8

78 IToctrynarel bopa. Moznens atoma bopa

79 Hcnyckanue u MOIIIOLIEHUE CBETa bu6muoreka [JOK

atomoMm. KBauTel. JIn"eiiuaTeie

https://m.edsoo.ru/ff0c144c
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CIEKTpPbI

Ypok-nipaktukyMm "HabGmroneHue bubnmnoreka HOK
80
CHEKTPOB UCITyCKaHUs" https://m.edsoo0.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BHUIBI bubmorexa HOK
g a https://m.edsoo.ru/ff0c1672
82 Ctpoenne atomHoro sapa. Hykionnas bubnmnoreka HOK
MOJEINb https://m.edsoo.ru/ffOc18ac
83 PanuoakTuBHBIC TpEeBpaIeHUSI. bubnunoreka LIOK
H3zoTormr https://m.edsoo.ru/ff0clal4
Pemenue 3agau o teme: bubnuoreka [IOK
84
"PanuoakTuBHBIE peBpaleHus" https://m.edsoo.ru/ffOclb4a
85 [lepuon monypacnanga
VYpoxk-koHdepenius "PagnoakTHBHBIE
86 I/I3Ij'l eHI/IS({b Bpl'I HpOoJie, METULINHE bubnmorexa [IOK
i | PHPOJE, MEAIIHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
SnepHble peakun. 3aKOHbI
87 ccflx paHeHIEH 3aH;1 OBOT'0 M MacCOBOT'0 bubmorexa LIOK
p P https://m.edsoo.ru/ff0c1c58
qHCen
88 DHeprus CBA3U aTOMHBIX siaep. CBsi3b bubnmnorexa [JOK
MacChl U SHEPTUU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau nmo reme "AnepHeie
peakuun"
90 Peakiuu cunTe3a U neneHus saep. bubnunorexa LIOK
Hctounuku sHeprun CosiHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
01 Ypok-koudepenmus "Anepras

sHepreTuka. JlencTus
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PaIMOAKTUBHBIX U3JTy4YEHUN HA HKUBbBIC
OpraHu3Mbl"

[TonroroBka K KOHTPOJIBHOU paboOTeE 1O
TeMe "DJIEKTPOMAarHUTHOE TOJIE.

bu6nmoreka [IOK

92
DNEeKTPOMArHUTHHIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBantoBsbie siBeHus"
KonTponbhas pabota mo teme
93 "DJIeKTPOMarHuTHOE TOJIE.
DNEKTPOMAarHUTHBIE BOJHBI.
KBanToBsic siBieHns"
[ToBTOpEeHME, 0000IICHNE.
94 JlaGoparopubie paboThI MO KypC bubmorexa [JOK
P pv P " ey https://m.edsoo.ru/ff0c245a
"B3aumopeiictBue Ten
IToBTOpenue, o6o6mcHNe. Pemenue
95 aCLIeTII)-ILIX Y Ka4eCTBEHHBIX 3a]1a4 110 bubmorexa LOK
P " " 8 https://m.edso00.ru/ff0c2572
TeMe "TernnoBbie mporecchl
[ToBTOpenue, 06o61eHue. Peenue
96 ACUETHBIX U KaYeCTBEHHBIX 3a]1a4 110 bubmorexa LOK
P " 8 . https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TemioBsIxX aBUraTeneu
[ToBTOpenue, 06o61meHue. Pemenue
97 ACYETHBIX U KaYeCTBEHHBIX 3a]1a4 110 bubmmorexa [TOK
P " | https://m.edso0.ru/ff0c2b30
teme "KIIJ[ anekTpoycTaHoBOK
IToBTOpenue, o6o0IIEHNE.
98 JlaboparopHbIie pabOTHI IO KypC bubmorexa HOK
" patop P " pey https://m.edsoo.ru/ff0c2c52
CBeToBbI€ ABIEHUSA
99 IToBTropenue, o6o0menue. Pabora ¢ bubmuoreka [IOK

TEKCTaMH 110 TeEME "3aKOHBI

https://m.edsoo.ru/ff0c2d6a
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COXPAaHEHHUs B MEXaHHKe"

100

101

102

[ToBTOpenue, o600meHne. Pabora ¢
Tekcramu 1o teMe "Koiebanus u
BOJTHEI"

[ToBTOpenue, o600meHne. Pabora ¢
TekcTaMmu 1o TeMe "CBeTOBEIE
sBJIeHUs"

[ToBTOpenue, o600meHue. Pabora ¢
TekcTamH 110 TeMme "KBaHnToBas u
snepHas pusuka"

bub6nmmoreka [IOK

https://m.edsoo.ru/ff0c2e82

bub6nmmoreka [IOK

https://m.edsoo.ru/ff0c3044

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

27
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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