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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢u3nKe Ha YpOBHE OCHOBHOTO OOIIIETO 00pa30BaHUs COCTaBIICHA
Ha OCHOBE IOJIOKEHUU M TpeOOBaHMI K pe3ysibTaTaM OCBOCHHSI Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3oBaTensHOM mporpammsl, npeactaBieHHbIXx B PI'OC 00O, a taxxe ¢
yaétoM deaepanbHOi pabodeit mporpamMmbl BociuTanus U KoHnenmn npernogaBanus
yaeOHoro npeameTa « Du3nuKay.

Conepxanue mporpaMmbl 10  (Qu3nMke HampaBieHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHON T'pPaMOTHOCTU OOYyYalolUXCsi M OpraHU3alUi0  HU3yYeHUS
¢u3uku Ha JAEATENbHOCTHOM oOcHOBe. B mporpamMme mo (u3MKe YYUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mnpeamera B peammzanuu TpedoBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM W METAlpeIMETHBIM pe3yJibTaTaM OOY4YEHUs, a TaKkxKe
MEXIPEAMETHBIE CBA3M E€CTECTBEHHO-HAYYHBIX YYE€OHBIX IPEIMETOB Ha YPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (u3MKe yCTaHABIMBAET paclpeesieHne y4eOHOro Marepuania 1o
rogaM oOydeHust (MO KjaccaM), MpeajiaraeT MPUMEPHYIO IMOCIEI0BAaTEIbHOCTD
M3Y4YEHUSl TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUSA MPEAMETHOTO COAECPKAHUA U YUETE
BO3PAaCTHBIX OCOOCHHOCTEHN 00yYaroInXcs.

[IporpamMma no ¢usuke pazpadboTaHa ¢ LEIbI0 OKa3aHUsSI METOJUYECKON TOMOILIU
YUHTEIO B CO3/IaHUH paboyell mporpaMmsl 0 y4eOHOMY IIPEIMETY.

®u3nka SBIAETCA CHCTEMOOOPA3YIOMIMM ISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX
MPEAMETOB, MOCKOJBKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBICHUI,
U3y4aeMbIX XUMHUEH, Ouosioruei, actpoHomMuel u (usndeckoil reorpadueit, BHOCUT
BKJIaJ, B E€CTECTBEHHO-HAYYHYIO KapTHHY MUpa, NPEAOCTaBiIsIeT Haubojiee SICHBbIC
oOpa3lbl MPUMEHEHHUS] HAy4YHOrO0 METOJa MO3HAHUSA, TO €CTh CIoco0a MOJyYEHHUS
JOCTOBEPHBIX 3HAHUN O MUDE.

OnmHa w3 TWIaBHBIX 3a7a4 (DU3WYECKOro oOpa3oBaHUS B CTPYKType OOIIero
oOpa3oBaHMsl COCTOMT B (DOPMHUPOBAHMM E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH U
UHTepeca K HayKe y 00y4aronmxcs.

N3yuenue ¢pusuku Ha 6A30BOM YPOBHE MPEANOJAraeT OBJIAJCHUE CIEAYIOLIUMU
KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OIICHMBATh U IOHUMATh OCOOCHHOCTH Hay4YHOTO HCCIIEAOBAHNUS;

e HUHTEPIPETHPOBATh JaHHBIC U HCIOJIb30BaTh HAayuUHbIE JOKA3aTEJIbCTBA
JUIS TIOJTyY€HHUSI BHIBOJIOB.

enmu wu3ydyeHus QuU3MKUM HA ypOBHE OCHOBHOIO oOImiero oOpa3oBaHUs
onpenenensl B Konmenmuu npenojgaBanus yuyeOHoro mnpeaMera «@Pu3uka» B
oOpasoBarenbHbIX opranuzanusx Poccuiickoit denepanuu, peatu3yonmX OCHOBHBIE
o01ieo0pa3oBaTebHbIE MPOrPaMMBbI, YTBEpKIEHHOW pemieHneM Kosuteruu



MunuctepctBa npocenieHus Poccuiickoit @enepauun (mporokoit ot 3 aexadbps 2019
r. No [TK-48H).
e uzyyenus: pusuKu:

npuoOpeTeHre UHTepeca M CTpeMJIeHUs OOydalomMxcsi K  HaydHOMY
U3yYCHHUIO TPHUPOJBI, pPAa3BUTHE WX HWHTEIUIEKTYIbHBIX M TBOPYECKHX
CIIOCOOHOCTE;

pa3BUTHE TPEICTABICHUNA O HAYYHOM METOJE TMO3HaHWA U (POpMHpOBaHHE
HCCJIEIOBATENIHCKOTO OTHOIIEHHUS K OKPYKAIOIINM SIBICHUSM;

(GopMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yJbTaTa U3yuyeHHUs OCHOB
CTPOCHUS MaTepHu U (pyHIaMEHTAIbHBIX 3aKOHOB (PH3HKHY;

¢opMHpoBaHUE TPEACTABICHUA O pPONM (PU3UKK AN Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJOTHII;

pa3BUTHE IPEICTaBICHUM 0 BO3MOYKHBIX cepax Oynyuen
npo(heCCUOHATIBHON JEATENbHOCTH, CBSI3aHHOW € (DM3HMKOM, MOJATOTOBKA K
JajibHeNeMy 0OOy4€HHUIO B 3TOM HaIIPABJICHUU.

JlocTHkeHrEe ATUX LENe MporpamMMel Mo (PU3MKe Ha YPOBHE OCHOBHOT'O OOLIETO
00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIETYIONINX 3a]a4:

npHOOpeTEeHUE 3HAHUM O TUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXaHUYECKUX,
TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
npUOOpETeHNE YMEHHM ONUCHIBATh M OOBSCHATH (PU3UYECKHUE SIBJICHUS C
HCITOJTh30BAaHUEM TTOTYICHHBIX 3HAHHM;

OCBOGHHE METOJIOB  pEIICHUS  MPOCTEHIIMX  pacu€THBIX  3amad ¢
UCIIOJIb30BaHUEM buznUecKux MOJICIICH, TBOPYECKUX u
IPaKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE yMEHHUIN HaOMIOAaTh MPHUPOIHBIC SIBJICHUS W BBIIOJHITH OTBITHI,
nabopatopHble  pabOThI M JKCIEPUMEHTAJbHBIE  HMCCIEAOBaHUA  C
HCITOJTh30BAaHNEM N3MEPHUTEILHBIX PUOOPOB;

OCBOCHHE MPUEMOB pPabOThl ¢ uHMOpMaIell (U3NUECKOro COAep>KaHUs,
BKJIFOYasi MH(OPMAIIMIO O COBPEMEHHBIX JOCTIKEHUAX (PU3MKH, aHAIU3 U
KPUTHUYECKOE OlICHUBaHUE MHPOPMAIIHH;

3HAKOMCTBO CO cdepaMu MpodeCcCHOHATBHON AESTEILHOCTH, CBSI3aHHBIMU C
(GU3UKON, 1 COBPEMEHHBIMHM TEXHOJIOTHUSIMU, OCHOBAaHHBIMHU Ha JTOCTHKCHHSIX
(bu3HUecKol HayKU.

Ha wusyuyenue ¢usuku (06a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
obpaszoBanus oTBoAuTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 waca B HEJEl0), B 8
kiaacce — 68 vacoB (2 yaca B Henmenmo), B 9 kinacce — 102 yaca (3 wyaca B Heaelmo).

[Ipenyaraemeiii B mporpamMme Mo (U3MKE MepedeHb JTa0OpaTOPHBIX PaboT u
OTBITOB HOCHT PEKOMEHIATENbHBIM XapaKTep, YYHUTEIhb JeJIaeT BHIOOP MpPOBEICHUS
7a00paTOPHBIX pabdOT M OMNBITOB C YYETOM WMHAMBUAYAJbHBIX OCOOCHHOCTEH



oOy4Jaronuxcsi, CIHCKa HKCIEPUMEHTAJIbHBIX 3aJaHUM, MpEIIaraéMblX B paMKax
OCHOBHOTI'O TOCYIapCTBEHHOT'0 3K3aMeHa N0 (PU3HKE.

COJEPXXAHME OBYYEHUA
7 KIIACC

Pasznen 1. ®u3uka u eé pojib B NO3HAHUU OKPY:KAIOIIEro MUPA.

®usuka — Hayka O mnpupone. fAsneHus npuponbl. DPHU3NYECKUE SBICHUA:
MEXaHUYECKUE, TEIUIOBBIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckue BeauurHbl. 3mepenue ¢puzndeckux BenuduH. Ousznyeckue npudopsl.
[TorpemnocTs n3Mepennii. MexxyHapoaHasi CucTeMa €IMHHUII.

Kak ¢usuka u  Jpyrue  eCTeCTBEHHbIE  HAyKM  H3y4aloT  IPHUPOAY.
EcTecTBeHHO-Hay4YHBIII METOJ| TO3HAHMS: HaOMIOJIEHUE, IIOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIABMKEHUE THUIOTE3, HKCIEPUMEHT MO MPOBEPKE TUIIOTE3, OOBSICHEHHE
HabogaemMoro apieHus. Onucanue GU3NYECKUX SIBICHUN C IIOMOILBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHnuyeckue, TEIUIOBbIE, DSJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC
SBJICHHUSL.

2.@u3nyeckre npubophl U MpoUEeAypa IPSIMbIX U3MEPEHUI aHAJIOTOBBIM U
U (POBBIM PUOOPOM.

Jlabopamopnuie padbomot u onvimui.

1.OmnpezeneHue LEeHbI JeJICHUs MIKaIbl U3MEPUTEIBHOTO prubopa.

2.I3mepeHne pacCcTOsSHAMN.

3.3mepenune 00bEMa KUIKOCTU U TBEPIOTO Tea.

4.0npeesieHne pa3MepoB MaJIbIX TEJI.

s.I3MepeHne TeMriepaTypbl NpPU NOMOIIM >KUAKOCTHOIO TEPMOMETpPA U
JaTYMKA TEMIIEPATYPHI.

6.1IpoBenneHne HccieqOBaHUs 1O MPOBEPKE THIOTE3BI: NAJbHOCTh MOJIETA
miapyuKa, MyHIEHHOTO TOPU30HTANbHO, TE€M OOJblle, YyeM OOJblIe BBICOTA
ITyCKa.

Pa3nen 2. [lepBoHavajibHbIe CBeIEHUsI 0 CTPOEHHHU BelllecTBA.

Crpoenue BemiecTBa: aTOMbl M MOJIEKYJBI, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOIINE
JTUCKPETHOE CTPOEHHE BEIIECTBA.

JIBrxeHue yactull BemecTBa. CBsi3b CKOPOCTH JABUKEHUS YACTULL C TEMIIEPATYPOU.
bpoynoBckoe  aBwxkenue, auddysud. BzaumonelcTBue yYacTUll  BEIIECTBA:
MIPUTSHKEHUE U OTTAJIKUBaHUE.

ArperaTHble COCTOSIHUSI BEILECTBA: CTPOCHHE Ta30B, JKUIAKOCTEH U TBEPIBIX
(kpucTtammyeckux) Tena. B3auMocBsI3b MeXAy CBONMCTBAaMH BEIIECTB B Pa3HBIX



arperaTHBIX COCTOSHHUSIX M MUX aTOMHO-MOJICKYJIIPHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HabGmonenre 6poyHOBCKOTO ABUKEHUSI.

2.HaGmonenne muddysun.

3.HaOmionenne  sBieHH,  OOBSCHSIONIMXCS  MPUTSDKEHUEM WM
OTTAJIKUBAaHUEM YACTHUII BEIIECTBA.

Jlabopamopnuie padbomot u onvimul.

1.01leHKa JuMaMeTpa aroMa METOAOM pAIo0B (C  HCIOJIb30BAaHUEM
dboTorpadmii).

2.OnBITHI IO HAOTIOIEHUIO TETIJIOBOTO PACIITHPEHUS Ta30B.

3.0nBITH IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUSL.

Paznen 3. /IBH:keHHe U B3aUMO/IelicTBHE TeJl.

Mexannueckoe ABWXKEHHE. PaBHOMEpHOE U HepaBHOMEpHOE ABMKeHHE. CKOPOCTb.
CpenHsisi CKOpOCTh MPU HEPABHOMEPHOM JABWKEHHH. Pacu€r myTM W BpeMeHU
JBH>KCHUSL.

SBnenne nHepuUK. 3aKOH MHEPLMU. B3auMo1ecTBUE TENl KaK MPUYMHA U3MEHECHUS
CKOpPOCTHM JBHXKEHUA Tel. Macca Kak Mepa MHEPTHOCTH Tena. [IoTHOCTE BemiecTsa.
CBs13b IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00bEMA BEILIECTBA.

Cuita Kak xapakTepucTHKa B3auMozencTBus Ten. Cuna ynpyroctd u 3akoH ['yka.
N3MepeHne cuilbl C MOMOIIBIO AUHAMOMETpA. SIBICHUE TATOTEHUS U CUJIA TSIKECTH.
Cuna TsbkecTH Ha JApyrux IiaHerax. Bec Ttema. HeBecomocTh. ClriokeHue cui,
HaIlpaBJICHHBIX 0 OJHOW mpsiMoi. PaBHoxelcTByromas cwi. Cuna tpeHus. TpeHue
CKOJIb)KEHHS M TPEHHUE TTOKOs. TpeHue B MPUPOE U TEXHUKE.

Jlemoncmpayuu.

1.HabnroaeHne MexaHuueCcKoro JBUKEHHUS Tea.

2.1I3mMepenune CKOpOCTH MPSIMOJIMHEHHOTO JIBUYKCHUS.

3.HaGnroneHue sBieHUs UHEPLIUH.

4.HabnrogeHne u3aMeHeHns CKOPOCTH MIPU B3aUMOJICHCTBUU TE.

5.CpaBHEHHE MacCC MO B3aUMOACHCTBUIO TEI.

6. Cll0)K€HHE CHJI, HAIIPABJICHHBIX MO OJTHOM MPSIMOM.

Jlabopamopnuie padomot u onvimot.

1.0npeneneHrue CKOPOCTH PAaBHOMEPHOTO ABMIKEHHUS (IIapuKa B KUIKOCTH,
MOJICIIN AICKTPUIECKOTO aBTOMOOMIIS M TaK J1ajiee).

2.0mpenenenue cpeaHeil CKOPOCTH CKOJIBKECHHsI OpyCKa WM MIapHKa I10
HAKJIOHHOM IUIOCKOCTH.

3.0mnpenenenue mIOTHOCTH TBEPAOTO TEINA.

4.ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshkeHus (aedopmanuu)
PY>KUHBI OT TPUIIOKEHHOU CHIIBI.



5.OMBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJBXKEHUS OT
BECa TeJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasznen 4. JlaBjieHue TBEPABIX TeJl, JKUAKOCTEN U ra3oB.

HaBnenne. CriocoObl YMEHBIIEHHS M YBEJIMYCHHUS JaBiicHHs. JlaBieHue rasa.
3aBUCHUMOCTh JIaBJICHUS Ta3a oOT oO0béma, Temmeparyphl. Ilepemaua naBieHUs
TBEPABIMUA TEJIAMH, SKUJKOCTIMU W Tra3amu. 3akoH Ilackams. IlHeBmaTuueckue
MaIllMHbI. 3aBUCHUMOCTb JABJICHMSI JKUJKOCTH OT TIyOuHBI. [‘mapocratnueckuit
napajokc. Coobmiaromuecs cCocyibl. [ napaBinyeckue MexaHu3Mbl.

Atmochepa 3emnu u atMmocepHoe agaBieHue. I[lpuumHBI  CyIIEeCTBOBaHHS
Bo3aymIHON oOonoukn 3emiu. OnweiTr Toppuuennu. M3mepenue armochepHOro
JaBJICHUS. 3aBHCHUMOCTh aTMOC(HEPHOTO IaBJIEHUS OT BBICOTHI HAJ YPOBHEM MOpPSI.
[TpubGops! 175 n3MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

JlelicTBUE >KHUJIKOCTH W Tra3a Ha MOTPYXKEHHOE B HMX TeJio. BeITamkuBaroias
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue Ten. Bosmyxomiapanue.

Jlemoncmpayuu.

1.3aBUCUMOCTH JIaBJICHUS Ta3a OT TEMIIEPATYPHI.
2.Ilepenaya naBieHUs KUIKOCTHIO U TA30M.
3.CooOmaromuecs cocy/pl.
4.I'uipaBnu4ecKuii mpecc.
s.IIposiBieHHe IeUCTBUS aTMOC(EPHOTO AaBICHUS.
6.3aBUCMOCTb BBITAJIKUBAOIIEH CHIIBI OT 00BEMA MOTPYKEHHON YacTH
TeJla ¥ IIJIOTHOCTHU KUIKOCTH.
7.PaBEHCTBO BBITAIKUBAIOIIEH CUIIBI BECY BHITECHEHHOM KHUJIKOCTH.
8. YCIIOBUE IUIABAHMS TEJI: TJIABAHUE WIIM MOTPYKEHHUE TEJI B 3aBUCUMOCTHU
OT COOTHOIIICHMS MJIOTHOCTEH Teja U KUJIKOCTH.
Jlabopamopnwie pabomot u onvimeul.
1.MccnenoBanue 3aBUCMMOCTH Beca Tea B BOJIE OT 00bEMA MOTrpyKEHHOM B
JKMKOCTh YacTH TeJa.
2.0npeneneHrde  BBITAJIKUBAIOIIEW CHJIBI, JICHMCTBYIOLIEW Ha  TeJo,
IIOIPYKEHHOE B KUJIKOCTbD.
3.IIpoBepka HE3aBUCUMOCTH BBITAJIKABAIOIIECH CHJIbI, JCWCTBYIOIIEH Ha
TEJO B KUJKOCTH, OT MacChI TeJa.
4.OmBITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJKUBAIOLICH CHJIBI,
NEeUCTBYIOIIEH Ha TEJIO B JKUAKOCTH, OT 00bEMa MOTPYKEHHON B KUIKOCTh
YaCTH TeJIa ¥ OT INIOTHOCTH JKUJIKOCTH.
s.KoHCTpynpoBaHue apeoMerpa WM KOHCTPYUPOBaHUE JIOJKU U
OIIpELICJIEHUE €€ TPY30NIOABEMHOCTH.
Pa3nen 5. Pabora 1 MOIIHOCTH. DHEPIrus.
Mexanudeckas padota. MoOITHOCTb.



[IpocTeie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHAs TUIOCKOCTh. [IpaBuio paBHOBecHs
peiuara. IlpuMeHnenue mpaBuia paBHOBECHS pbluara K OJOKY. «30J0TOE€ MPaBUIIO»
mexanuku. KITJ] mpocteix Mexann3moB. [IpocTbie MexaHU3MbI B OBITY M TEXHUKE.

Mexannueckas sHeprus. Kunernueckas u noreHunanbHas sHeprus. lIpeBpanienue
OJIHOTO BHJa MEXaHHYECKON SHEPruuM B JPYrod. 3aKOH COXPAHEHUS JHEPrUHU B
MEXaHUKE.

JHemoncmpayuu.

1.IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnsie pabomot u onvimot.
1.0npeneneHue paboThl CUJIbI TPEHUS MIPU PABHOMEPHOM JIBMXKCHHUH Teja
10 TOPU3OHTAIBHOW MOBEPXHOCTH.
2.MccnenoBanue yclIOBHiI paBHOBECHS pblUyara.
3.M3mepenne KII/] HakITOHHOM TIIIOCKOCTH.
4.VI3yueHue 3aKOHa COXpaHEHUsI MEXaHUYECKOM JHEPTHH.
8 KJIACC

Pa3nes 6. TensioBble siBJIeHMSA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOECHUS BELIECTBA.
Macca u pasMepsl aTOMOB M MOJEKYJ. OIbITbI, NOATBEPKIAAIOIIUE OCHOBHBIC
IIOJIOYKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU.

Mogenu  TBEPAOTO, IKUAKOIO U  Tra3000pa3HOr0  COCTOSIHMM  BEIECTBA.
Kpucrannuueckue u amopdusie tena. OObSICHEHHE CBOMCTB Tra3oB, KUAKOCTEH M
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUH MOJEKYIAPHO--KHHETUYECKOH TEOPHH.
CmaunBaHMe U KanWUIIPHBIE SBIEHUS. TeIoBOe pacliupeHUe U CKaTHE.

Temneparypa. CBsi3p TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOI'O JIBHMKEHHS YaCTHLI.
Buytpennsia sneprusi. CiocoObl U3MEHEHUs BHYTPEHHEN dHEPIruM: TeIulonepeaada u
coBepiieHre padboTel. Buaesl Temnonepenauu: TEMIONPOBOJHOCTb, KOHBEKIIMS,
U3JIy4ECHUE.

KonuyectBo TemoTel. VYnenpHas TEIUIOEMKOCTh BeIIeCTBAa. TeriooOMeH U
TEIMJIOBOE paBHOBECHE. YpaBHEHHUE TEIUIOBOro OanaHca. [lnaBineHue u oTBepaeBaHue
KpUCTAJUIMYECKUX BEUIECTB. YJenbHas TemioTa IuaBieHus. [lapooOpa3zoBanue u
koHgeHcauusa. Mcnapenue. Kunenue. VYnenbHasd Tersiora mapooOpa3oBaHUS.
3aBUCHUMOCTh TEMIIEPATyphl KUIIEHUS OT aTMOC(EPHOTO JTaBICHHUS.

BnaxHocTts Bo3myxa.

DOHeprus TOIIMBA. Y IeJIbHAs TEIJI0Ta CrOPAHUSL.

[Tpunuunel padotsl TeroBbix Asuratenen KIIJ TtermoBoro nsuratens. TemoBble
JIBUTATEJIN Y 3AIATA OKPYKAIOIIEU CPEBI.

3aKOH COXPAaHEHHMsI U ITPEBPALLCHHS SHEPTUH B TEIIOBBIX MTPOLIECCAX.

Jemoncmpayuu.

1.HaGmroieHre O6poyHOBCKOTO JIBUXKECHMUSI.



2.HaGmonenne muddysun.

3.HaGmoenue sBieHnii CMauyMBaHus U KaWJUISIPHBIX SIBJIICHUM.

4.HabmoieHue TerioBOro pacuiupeHust Tell.

s.i3MeHeHune NaBlieHUs ra3a npu U3MEHEHWU OoObEMa M HArpeBaHUU WIIU
OXJIaXKJICHUH.

6.[I[paBuiia nu3MepeHus: TeMneparypsl.

7.Bunel Tenmonepenaym.

8. OxJtakIeHue IpU COBEPIICHUH PaOOTHI.

9. HarpeBanue npu coBepiieHnn paboThl BHEIIHUMH CUJIAMHU.

10. CpaBHeHHE TEIUIOEMKOCTEN pa3IMUYHBIX BEIIECTB.

11. HaOnronenne KumeHus.

12. HaOnroienre mocToSHCTBA TEMIIEPATYPHI MPH TIJIaBIICHUH.
13. Mojienu TeNJIOBBIX JBUTAaTEIICH.

Jlabopamopnwie pabomot u onvimeul.

1.01BITHI 10 OOHAPYKEHUIO TEUCTBUS CUIJT MOJIEKYJISIPHOTO MIPUTSIKEHUSI.

2.01BITHI 110 BBIPAIIMBAHUIO KPUCTAILIOB MOBAPEHHOM COJIM WJIM caxapa.

3.0mBITHl TI0O HAOJIONCHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUIAKOCTEH U
TBEPIBIX TEIL.

4.0OmpeziesieHre JaBJIeHUS BO3yXa B OaJIJIOHE MITIPUIIA.

5.OMbITBI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh JABJICHHS BO3AyXa OT €ro
00bEMa U HArpEeBaHUS WA OXJIKICHHUS.

6.[IpoBepka runoTe3nl IMHEMHON 3aBUCKMOCTHU JIJTUHBI CTOJIOMKA KUJKOCTH
B TEPMOMETPUYECKOMN TPYOKE OT TeMIIepaTyphI.

7.HaOmonenne wu3MeHEeHUs] BHYTPEHHEW HSHEpPruM Tejila B pe3yJbTare
TeTIonepeaur U padoThl BHEITHUX CHJT.

8.MccnenoBanue sBIICHUS TEIJIOOOMEHA MPU CMEIIMBAHUN XOJIOHON U
ropsiueu BOJBI.

9.0npeneneHrne  KOJUYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOW  IIpHU
TEMJI000MEHE C HArPEThIM METAITUYECKUM ITUITUHAPOM.

10. Omnpenenenue yieabHON TEITIOEMKOCTH BEIIECTBA.
11. HccenenoBanne npouecca UCapeHusl.

12. Ornpenenenne OTHOCUTENBHOMN BIaKHOCTH BO3yXa.
13. OmnpeneneHue yiebHONW TEIUIOTHI IUIABJICHUS JbA.

Pa3znes 7. DnekTpuyeckne U MATHUTHBIE SIBJICHUS.

OnekTpuzanus Teia. JlBa poja  3NEKTpUYECKHX 3apsiioB. B3anmoneiicTBue
3apsKEHHBIX Tel. 3akoH KyrnoHa (3aBHCHMMOCTB CHIIBI B3aUMOJEHCTBHUS 3apSyKEHHBIX
TE€J OT BEJIMYMHBI 3apSAJI0B U PACCTOSHUS MEXKY TE€JIaMu).

Onektpudeckoe mnosie. Hampsok€HHOCTh  anekTpuyeckoro mnojs.  IIpuHuun
CYTNEPIIO3ULINH SJIEKTPUUECKUX TOoJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenn »>neKTpuyecKux 3apsAfoB. OJEMEHTapHbIA SJIEKTPUUYECKUN  3apsi.
Crpoenue atoma. [IpOBOJIHUKM M UAJAEKTPUKU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsaa.

DJIEKTPUYECKUN TOK. Y CIIOBHS CYHIECTBOBAHUS DJIEKTPUYECKOro TOKa. McTouHMku
NOCTOSIHHOTO TOKa. JIeHCTBUS DJIEKTPUYECKOrO TOKa (TEMIOBOE, XUMHUYECKOE,
MAarHuTHOE). DJIEKTPUYECKUM TOK B )KUIKOCTAX U razax.

Onektpudeckas 1emnb. Cuiia Toka. DleKTpuueckoe HampsbkeHue. ConpoTHUBICHUE
IPOBOJHUKA. Y JAENBHOE CONPOTHUBJIEHUE BEHIECTBA. 3aKOH Oma Il ydacTKa LIeMH.
[TocnenoBarenbHOE ¥ TApALIEIBHOE COEIUHEHUE TPOBOIHUKOB.

PaboTa 1 MOIIHOCTB 3eKTpUUecKoro Toka. 3akoH Jxoyns—Jlenna. Dnekrpuyeckue
[ENU U MOTPEOUTEINHN IIEKTPUUECKOM d3Heprun B ObITY. KOopoTKoe 3aMbIKaHUE.

[ToctostHHbIE MarHWThl. B3aMMOJIENCTBUE MOCTOSIHHBIX MArHUTOB. MarnuTtHoe
nojie. MarautHoe noJie 3eMJIM U €r0 3Ha4YeHUe I KU3HU Ha 3emie. OnbIT Dpcerena.
MarHutHO€ 1oJ€ 3JIEKTPUUECKOTO ToKa. [IpuMeHeHne 3JIeKTPOMarHuTOB B TEXHHKE.
JlelicTBME MarHUTHOTO MOJII HA TPOBOJAHUK C TOKOM. DJIEKTPOJBHUIATENIb HOCTOSIHHOTO
TOKa. lMcrnonp30BaHWEe DJIIEKTPOABUTATENENM B TEXHUYECKHMX YCTPOWCTBAX M Ha
TPaHCIIOPTE.

Oneitel @apanest. SIBieHune syekTpoMarHUTHOM wuHAYKUWU. [IpaBuno Jlenna.
Onextporenepatop. CriocoObl MONyYEHUS JIEKTPUUECKONU SHEPTUU. DICKTPOCTAHITUU
Ha BO30OHOBIIIEMBIX HCTOYHUKAX YHEPTHUH.

Jemoncmpayuu.

DneKTpu3anus Tel.

JIBa poJia 3EKTPUYECKUX 3apsiA0B U B3aUMOJICMCTBUE 3apSIAKEHHBIX TEJL.
YCTpOUCTBO U JEUCTBUE JIEKTPOCKOTIA.

DNEeKTpOCTaTUYECKAass UHIYKIIUSI.

3aKOH COXpPAaHEHUS JICKTPUUECKUX 3apsI0B.

[TpoBOAHUKH U TUDTIEKTPUKHU.

MoaenupoBaHue CUIIOBBIX JJUHUM JIEKTPUIECKOTO TTOJIS.

M cTOYHMKY IOCTOSIHHOTO TOKA.

JleiCcTBHS DIEKTPUYECKOTO TOKA.

10.21EKTPUYECKUIN TOK B KHUJIKOCTH.

11.I'a30BbI1H pa3psa.

12. I3MepeHune CuIibl TOKa aMIEPMETPOM.

13. I3MepeHne 31eKTpUueCKOT0 HaIPSKEHHS BOJIbTMETPOM.
14.PeocTar u Mara3uH CONpOTUBIICHUH.

15. B3aumoieiicTBrEe MOCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHrue HEBO3MOXKHOCTH pa3/IeJICHUs MTOII0COB MarHUTA.
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17.MoaenupoBaHKE€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
18.OnbIT DpcTena.
19. MarHuTHoOE 1oJie ToKa. JIEKTPOMAarHuT.



20. JleicTBHE MAarHUTHOTO TOJISI HA POBOJIHUK C TOKOM.

21. DJNEKTPOJBUTATEb TOCTOSHHOTO TOKA.

22. UccnegoBanue sIBICHUS 3JIEKTPOMArHUTHON UHIYKIIUH.

23. OnbiTel @apanes.

24. 3aBUCMMOCTh HamlpaBJICHUS WHIYKIIMOHHOIO TOKa OT YCIIOBHM €ro
BO3HUKHOBEHHSI.

25. DNeKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomot u onvimot.

1.OmpITEl  TI0  HAOMIOJEHUIO JJICKTPU3AMHM TeNl WHAYKIHEH W TpHU
CONIPUKOCHOBEHUH.

2.MccrnenoBanne JEHCTBUS SICKTPUUECKOTO TONII HA TIPOBOJHUKH U
JTUDJICKTPHKH.

3.COopka u npoBepka pabOThI JIEKTPUUECKOH 1IEMU MTOCTOSTHHOTO TOKA.

4. I/IBMepeHHG H PCTyJIUPOBAHHUC CHUJIBI TOKA.

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

s.I3mepeHne U peryaupoBaHue HalPsKEHU.

6.MccieioBanye 3aBUCUMOCTH CHJIBI TOKA, MIYLIETO 4€pe3 pe3UcCTop, OT
CONIPOTHBIJIEHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

7.01BITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh 3JIEKTPUYECKOTO
COIIPOTHUBIICHUS IIPOBOJHUKA OT €T0 JJIMHBI, IIJIOIIAINA [TONIEPEYHOI0 CEYCHUs
U MaTepuala.
IIpoBepka mpaBWila CIOKEHUS HANPSDKEHUM TPU  MOCIEAOBATEIBHOM
COEMHEHNH JIBYX PE3UCTOPOB.
IIpoBepka mnpaBuna g CHJIBI TOKAa MNPH MAPAUIETBHOM COECIMHEHUH
PE3UCTOPOB.
Onpenenenre paboThI IEKTPUUECKOT0 TOKA, UAYILIETO Yepe3 pe3UCTop.
Onpenenenrne MOUTHOCTH JIEKTPUUYECKOTO TOKA, BBIIEIISIEMOM HA PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO YEpPE3 JIAMIIOUYKY, OT
HaIpsHKEHUS Ha HEW.
Onpenenenue KIIJ[ nHarpeBarerns.
HccenenoBanre MarHUTHOTO B3aUMOJIEHCTBUS ITOCTOSIHHBIX MAarHUTOB.
N3ydyeHre MarHUTHOTO MOJISI MOCTOSIHHBIX MarHUTOB MPH UX OObEIUHEHUH U
pa3ieiICHUH.
Hccnenosanue AercTBUS DJIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY.
OnpITHI, JEMOHCTPUPYIOLIUE 3aBUCHMOCTD CHJIbI B3aUMOJICUCTBHS KaTYLIKH C
TOKOM M MarHuTa OT CHJIbI TOKA ¥ HAIIPABJICHUs TOKA B KaTyIIKE.
N3ydenue nericTBUs MAarHUTHOTO TOJISI HA IPOBOJIHHUK C TOKOM.
KoHcTpynpoBanue u u3yueHnue padboThl 3J€KTPOIBUTaTEIS.
N3mepenne KII/] a5ekTpoaABUTaTeENbHON YCTAHOBKH.
OnpITBl 1O  HMCCIAEAOBAHMIO  SIBJICHUS  DJIEKTPOMAarHUTHOW — HMHIYKUUU:
HCCIIEIOBAHNE U3MEHEHUI 3HAYEHUS U HAIIPABJICHNs MHAYKIIMOHHOTO TOKA.



9 KJIACC

Pa3nen 8. Mexanudeckue siBJICHHUS.

Mexannueckoe naBwxkeHue. MarepuanbHas Touka. (Cucrema  oTcuéra.
OTHOCUTENIBHOCTh ~MEXAHWYECKOTO JABWIKEHHsS. PaBHOMEpHOE MPSIMOJIMHENHOE
nBrkeHue. HepaBHomMepHOE mpsMoNMHEHHOe JBHKeHHE. CpelHsAs W MIHOBEHHAs
CKOpOCTB Teja IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyCckOpeHHOe MpsiIMOJIMHEWHOe JBwkeHue. CBoOoaHOE
nageHue. OnbITel ['anumnes.

PaBHOMepHOE ABMXEHHE MO OKpykHocTd. llepron u wactora oOparieHwus.
JIuneitHas u yrinoBasi CKOpocTd. LleHTpocTpeMUTENBHOE YCKOPEHUE.

IlepBoiii 3akoH HeroroHa. Bropoi 3akoH Hpetorona. Tperui 3akoH HeroToHa.
IIpyHIMT CyNIEPIIO3UIUU CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuila TpeHMS: cuila TPEHHs CKOJIBKEHUS, Cuja
TPEHUS MTOKOsI, IPYTUE BUABI TPECHHUS.

Cuna TSKECTM W 3aKOH BCEMHPHOIO TATOTEHUS. YCKOpPEHHE CBOOOIHOIO
nageHus. /[[Bmwkenme maner BOkpyr CoisHma. IlepBas kocMuueckas CKOPOCTb.
HeBecomocTs u nieperpysku.

PaBHOBecue MmarepuasibHOM TOukH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPIIOIO TeJIa C 3aKPEIUVIEHHOM OCBIO BpalleHus. MomeHT cuibl. LleHTp TskecTH.

Nmnynec tema. M3meHenne ummynbca. MmiynbC cuibl. 3aKOH COXPaHEHUs
nMITyJibca. PeakTuBHOE NBUKEHHE.

Mexanuueckas paboTta U MOIIHOCTh. PaboTa cui TsDKECTH, YIPYrOCTH, TPEHHUS.
Cesi3p oHeprun U  pabotbl. I[loTeHumanbHass »HHEPrust Teda, MOJHATOrO Haj
IIOBEPXHOCTBIO 3eMiIM. [lOTeHImanbHas SHeprusi CxKaTou MNpyxkuHbl. KrnHeTMueckas
sHeprus. TeopeMa O KHHETHMYECKOM DJHEPruU. 3aKOH COXPAHEHUS MEXAHUYECKOU
SHEPIUH.

Jlemoncmpayuu.

1. HaOmroneHne MexaHMYeCKOro JIBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX Tell

OTCYETA.

2. CpaBHEHME IIyT€d M TPACKTOPUM JBHKEHMS OJHOIO M TOrO € Tela
OTHOCHUTENBHO Pa3HbIX TEJI OTCYETA.

N3mepenne cKopoCTH U yCKOPEHUS NTPSMOJIUHEUHOTO IBUKEHUS.
Hccnenoanne npu3HakoB paBHOYCKOPEHHOTO ABUKEHHS.

HabGmoenue nBM»KeHUs Tela Mo OKpY>KHOCTH.

Habmronenne mMexaHWYECKHX SIBJICHUH, MPOUCXOASIIMX B CHUCTEME OTCUéTa
«Temexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBUXEHUU OTHOCUTEIBHO
KaOuHeTa (PU3UKU.
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3aBUCHUMOCTh YCKOPEHUS T€la OT MACChI TeJla U JEHCTBYIONIEH HA HETO CHJIBI.
8. HaOmroneHue paBeHCTBa CUJI PY B3aUMOJICHCTBUM TEJI.



9.

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

W3meHeHue Beca Tenna Mpu YCKOPEHHOM JIBH>KEHHH.

[lepenaya nmiynbca npu B3aUMOAEHCTBUU TEIL.

[IpeoOpazoBaHus SHEPTUH NIPU B3aUMOJICHCTBUH TEJ.

CoxpaHeHHe UMITyJIbCa IPU HEYTIPYTOM B3aUMOICHCTBHH.

CoxpaHeHue UMITyJIbCa IpU a0CONIOTHO YIIPYTOM B3aMMOJEHCTBUM.
HabutoieHue peakTuBHOTO IBUYKEHUSI.

CoxpaHeHHe MEXaHUYECKOM SHEPTUU IIPU CBOOOTHOM Ma/ICHHH.

CoxpaHeHHEe MEXaHMYECKOW 3HEPTUU IMpH ABWKEHUU Tela MOJ JCHCTBHEM
MPY>KUHBI.

Jlabopamopnsie pabomot u onvimot.

1.

10.

11.

KoncTpynpoBanue Tpakta s pasroHa M JAJIbHEWIIET0 PaBHOMEPHOIO
JBKEHUS IIAPUKA WIH TEJIEKKU.

Omnpenenenue cpeiHell CKOPOCTH CKOJIbKEHUS OpyCcKa WK JIBUKEHUS IIapuKa
10 HAKJIOHHOM IIJIOCKOCTH.

OnpeneneHre yCKOpPEHHMS Tela IpU  PaBHOYCKOPEHHOM JBMKEHUHU 110
HaKJIOHHOW IIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IIyTH OT BPEMEHU INPH PABHOYCKOPEHHOM
JBIKEHUU 0€3 HauaJIbHON CKOPOCTH.

[IpoBepka rumoTessl: €ciiv Npu paBHOYCKOPEHHOM JIBUYKEHUH 0€3 HayalbHON
CKOpPOCTH IIyTH OTHOCATCS KaK psAJ HEYETHBIX YUCEI, TO COOTBETCTBYIOIIUE
IPOMEKYTKHA BPEMEHH OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH  CHJIBI  TPEHUSA  CKOJBXEHHS OT  CHJIBI
HOPMAaJIbHOTO JTaBJICHHUS.

Omnpenenenre kodhUIEHTa TPEHUS CKOJIBKECHHUS .

Onpenenenne KECTKOCTHU NMPY>KUHBI.

Onpenenenue paboThl CUJIbI TPEHUS MPU PABHOMEPHOM JIBUYKEHUM Teja IO
TOPU30HTATIBHON TOBEPXHOCTH.

Onpenenenue pabOThl  CWJBI  YNPYrOCTH MNpU  TNOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U MOJBUKHOIO OJIOKOB.

N3ydenue 3aKoHa COXpaHEHUs DHEPTUU.

Paznen 9. Mexannuyeckue KoJ1e0aHUS U BOJIHBI.

KonebarenbHoe nmxeHue. OCHOBHbBIE XapaKTEPUCTUKH KoJeOaHWil: mepuon,
4acToTa, aMIUINTyZa. MaremMaThyecKud M NPYKUHHBIM MasATHUKM. lIpeBpamenue
SHEPTUM MPHU KOJIeOATETHHOM JIBUKEHUH.

3aryxaromue kosebanus. Boinyxkaennsie konebanus. Pesonanc. Mexanuueckue
BOJIHBI. CBOMCTBAa MEXaHUYECKUX BOJH. IIpojonbHbIE M mTonepeyHble BOJHBL. JnHa
BOJIHBI U CKOPOCTb €€ pacrpoCTpaHeHus. MexaHudeckue BOJHBI B TBEPIOM TEIE,
CEHCMUYECKUE BOJIHBI.

3Byk. ['pomkocTh 3Byka W BbicoTa ToHA. OTpakenuwe 3Byka. WH(]pa3Byk u
yJIbTPa3BYK.



Jemoncmpayuu.

1. HaOmromenuwe xoseOaHui Ten II04 IOEHCTBUEM CHIBI TSKECTH W CHIIBI
YIIPYTOCTH.

Hab6nronenue xosnebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HabGnronenue BoIHY ) ACHHBIX KOJI€OaHUN U pe30HAHCA.

Pacnpoctpanenue npoosibHBIX U TONEPEUYHBIX BOIH (Ha MOJIETIN).
Ha6nronenune 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnsie pabomot u onvimol.

1. OmpepeneHue YaCTOThI U MEPUOIa KOJeOaHU MaTeMaTHUYeCKOro MasiTHUKA.

2. OmnpezaeneHue 4acTOThl U MEPHUOJIa KOJICOAHUN MPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH NEPHOJIa KOJIeOaHUN MOIBEIICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH TepHOJia KOJIeOaHU MPY>KUHHOTO MasTHUKA OT
Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH TEpHOJia KoJeOaHUl Tpy3a, MOJBEHICHHOTO K
HHUTH, OT MacChl rpys3a.

6. ONBITBI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEeproa KoJaeOaHUu! MPYy>KUHHOTO
MasgTHUKA OT MaccChl Ipy3a U )KECTKOCTHU MPYKUHBI.

7. V3MepeHue yckopeHus CBOOOIHOTO MaJCHHUS.

Pa3nes 10. DiiekTpoMarHuTHOE MoJie U 3J1eKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHuTHOE oJe. DJIEKTPOMATrHUTHBIE BOJIHBL. CaoiicTBa
ANEKTPOMArHuTHbIX BOJIH. Illkanma 53JI€KTpOMarHUTHBIX BOJH. lcnonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DJneKTpoMarHuTHas mpupojia ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Hemoncmpavuu.

1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie padbomot u onvimul.

1. M3ydyeHue CBOWMCTB JJIEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOUIIEHOTO

tenedona.

Pa3znen 11. CBeTOBBIE SIBIEHUS.

JlyueBasa mogmenb cBeta. Mctounnku ceeta. [IpsMosmHeliHOE pacnpOCTpaHEHHUE
ceeta. 3atMenus Connua u JlyHel. Otpaxkenue cBera. Ilnockoe 3epkanio. 3akoH
OTPaKEHUS CBETA.

[Ipenomnenue cBera. 3akoH TmpenomieHusi cBera. I[lonHoe BHyTpeHHee
oTpaxkeHue cBeTa. VICnoyib30BaHKUE MOJTHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHUUYECKUX
CBETOBOJIAX.

JIunza. Xox nydeit B muH3e. OnTuyeckas cucreMa (oroanmapara, MUKpOCKONa U
Teseckorna. [ a3 kak ontuyeckas cucrema. biim3opykoCTh U TAIbHO30PKOCTb.
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Pasnoxxenne OGemoro cBera B cnekTp. Omnbitel  Hpiorona. CroxxeHue
CHEKTpaJbHBIX UBETOB. Jlucnepcus cBeTa.
Jlemoncmpayuu.
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IIpssMoNIMHEHOE PAaCIPOCTPAHEHHE CBETA.

OTtpaxeHue cBera.

[TonyyeHnue n300pakeHuil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomiienue cera.

OnTuyeckuii CBETOBOA.

Xox mydeil B cobuparomieil muH3e.

XoJ JIyder B pacCEeUBAIOIICH JINH3E.

[Tosryuenue n300pakeHUi C TOMOILBIO JIUH3.

[TpuHuun peiicTBus oToarmapara, MUKPOCKONA U TEJIECKOIA.

10. Mopens rinasa.

11. Pa3nosxenue 6enoro cBera B CIIEKT.

12. Tlosmyuenue 6e10ro cBeTa MpH CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnuie padbomot u onvimui.

1.

HccnenoBanne 3aBUCUMOCTH yIia OTPAXKEHUS CBETOBOIO Jyya OT yria
MaJCHMUS.

N3yuyenune xapakTepucTUK U300pakeHus IpeIMeTa B IMIIOCKOM 3€pKajie.
HccnenoBanue 3aBUCUMOCTH yTiia IPEIOMJICHUSI CBETOBOIO JIy4a OT yIJia
MaJCHNS Ha TPAHUIIE «BO3TYyX—CTEKIION.

[Tonyuenne n3006pakeHUM ¢ TOMOIIBIO COOUPAIOIEH JTUH3HI.
Ornpenenenue (POKYCHOTO PacCTOSTHUSA U ONTUYECKOM CHIIBI cOOMparomei
JIUH3HI.

OnbITHI 110 Pa3NIOKEHUIO OEJIOTO CBETA B CHEKTP.

OnbITHl IO BOCHPUSTHIO I[BETA MPEIMETOB MPU UX HAOIIOACHUHU Yepe3
LIBETOBbIE (PUIIBTPHI.

Pa3nen 12. KBanToBble siBJIeHHS.

IBITHI Ja W IUIaHEeTapHas MOJENb aToMa. JEeJIb aTOM .

O Pesepdopaa aHeTapHas Mozelb aroMa. Mogens atoma bopa
Hcnyckanue u nornonieHne ceeta atomoMm. KBanTel. JInHeWyaTbie CIEKTPBI.

PannoaktuBHOCTh. Anb(a-, 6era- U ramma-usnyudeHus. CTpoeHHUE aTOMHOIO
saapa. HykiioHHas Mozens aTOMHOro sapa. M3oronsl. PagroakTuBHBIE peBpalleHHUS.
IIepuon nosrypacrnana aTOMHBIX sIED.

SAnepHble peakuuu. 3aKOHBl COXPAHEHUS 3apsAJ0BOIO M MAacCOBOTO YHUCEI.
DHeprus CBI3W aTOMHBIX sifiep. CBsI3b Macchl M SHEprun. Peakiuy cuHTe3a U JIeJIeHUs
sanep. Ucrounuku sneprun ConHIA U 3BE3 .

SnepHas oHepretuka. JleMCTBUS pPagUOAKTUBHBIX HW3JIYyYCHUW HA IKUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1.

CHCKTpBI H3JIyYCHUS U MOTJIOUICHHA.



CrekTphl pa3IuYHbIX Ta30B.

CnekTp Bogopoa.

HaGmonenue TpekoB B kamepe Buiibcona.

Pabota cuéTunka HOHU3UPYIOUIUX U3ITYYCHUH.

Peructpatius u3iayyeHus IpUPOAHBIX MUHEPATIOB U MTPOTYKTOB.

Jlabopamopnsie pabomot u onvimot.

1. HalnrogeHue CIUTONIHBIX ¥ TUHEHYIATHIX CIICKTPOB U3TYYCHUSI.

2. UccnenoBanue TpeKoB: M3MEpPEHHE DHEPTUU YACTHUIBI N0 TOPMO3HOMY IyTH

(o dhoTtorpadusam).

3. HM3Mmepenue pagnoakTUBHOTO (poHa.

IToBTOpPHTEIHLHO-00001IAO AT MOTYJIb.

[ToBTOpUTENHEHO--0000IIAIOMIUN MOIYJIb MpPEIHA3HAYEH ISl CUCTEMATH3allud U
000011IeHNs TTPEMETHOTO COACPKAHUS U OMbITA JACATEILHOCTH, MPUOOPETEHHOTO TIPU
U3YYEHUH BCEro Kypca (U3MKH, a Takxke JUIsi TMOATOTOBKM K OCHOBHOMY
rocyJapCTBEHHOMY OJK3aMEHy 10 (HU3UKEe Jid OOYyYaloluXCsi, BbIOPABIIMX 3TOT
y4eOHBII NpeaMer.

[Ipy wm3yyeHUM ITAHHOTO MOJYJSI PEATM3YIOTCA W CUCTEMATU3UPYIOTCS BUJIBI
NEATEeIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBACTCS JOCTUKEHHE MNPEIMETHBIX M
METaNpEeIMETHBIX  IUIAHUPYEMBIX  PE3yJbTaTOB oOyueHusl, dbopmupyercs
€CTECTBEHHOHAy4YHasi T'PaMOTHOCTh. OCBOCHHE HAy4YHBIX METOJOB HCCIIECIOBaHUS
SABJICHUM TIPUPOJBI U TEXHUKH, OBJIAQJCHUE YMEHUSMU OOBSCHATh (HU3HUUECKUE
SIBJICHUS, IPUMEHSIS IOJTyYCHHBIC 3HAHUS, PellaTh 3a/1a4ul, B TOM YHUCJI€ KaueCTBEHHbIE

o vk~ wN

Y DKCIIEPUMEHTAJIBHBIE.
[IpuHIMNIMATBEHO ESITEILHOCTHBIM XapakKTep AAHHOTO pasjesia pPeaau3yeTcs 3a
CU€T TOTr0, YTO OOYYAIOLIMECs BBITOJHAIOT 33JI1aHUs, B KOTOPBIX UM MPEIaraeTcsi:
Ha OCHOBE IMOJIYYEHHBIX 3HAHUH pacro3HaBaTh U HAYYHO OOBICHIATH GU3NYECKUE
SABJIEHUS B OKPYXAIOIIEH IPUPOJE U TOBCETHEBHOM )KU3HH;
MCIIOJIb30BaTh HAyYHbIE METOJAbl MCCIEAOBAHMS (U3HYECKUX SIBICHUM, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MOJYYEHUS TEOPETUYECKUX BBIBOJIOB;
OOBSICHAT, Hay4yHble OCHOBBI Haubojiee BaXXHBIX JOCTHKEHHH COBPEMEHHBIX
TE€XHOJIOTMH, HallpUMeEp, IPAKTUYECKOI'O HCIIOJIb30BaHUA Pa3IMYHBIX HCTOYHUKOB
DHEPrUM Ha OCHOBE 3aKOHA IPEBPAILCHHUS M COXPAHCHMS BCEX HM3BECTHBIX BHJIOB
SHEPIUM.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS ITPOI'PAMMBI 11O ®PU3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3yyenue ¢Gu3uMKkd Ha ypOBHE OCHOBHOTO 0OIEro oOpa3oBaHUS HaMpaBiIeHO Ha
JNOCTH)KEHHE JIMYHOCTHBIX, METANpPEeIMETHbIX U TMPEAMETHBIX 00pa30BaTEIbHBIX
PE3YIBTATOB.

B pesynprate u3yueHus (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero obOpa3oBaHus Yy
oOyyaromierocs 6yayT cOopMUPOBaHBI CIEAYIOMINE TUYHOCTHBIE PE3yJIbTaThl B YACTH:

e 1) MATPHOTHYECKOT0 BOCITUTAHMSA:

e — NPOSIBICHUE HHTEpPECAa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
duznIecKoil HAyKu;

¢ — [[EHHOCTHOE OTHOIICHHE K TOCTHXKEHUSM POCCUMCKUX yUEHBIX--(PU3UKOB;

o 2) rpaKIaHCKOTO U TyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

e — TOTOBHOCTh K aKTHMBHOMY yYacCTHIO B OOCY)KJIEHMU OOILECTBEHHO 3HAYMMBIX U
ATUYECKUX MpOOJEM, CBSI3AHHBIX C NPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUUN
busuKy;

e — OCO3HAaHHWE BAXXHOCTH MOPAIBHO--3THYECKUX MPUHUUIIOB B JEATEIBHOCTH
YYEHOT0;

¢ 3) CTETHYECKOT0 BOCITUTAHMSA:

e — BOCIpPHUATHE 3CTETUYECKUX KauecTB (PU3MUECKOW HayKu: €€ TapMOHHYHOTO
MTOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

o 4) HEHHOCTH HAYYHOTO MO3HAHNA:

e — OCO3HAHUE LIEHHOCTU (PU3MYECKOW HAYKH KaK MOIIHOTO MHCTPYMEHTA MMO3HAHUS
MHPA, OCHOBBI Pa3BUTHUs TEXHOJIOTHM, BaXKHEUIIEH COCTABIISIOLIEH KYJIbTYPHI;

e — pa3BUTHE HAy4yHOM JIOO03HATEIBHOCTH, HWHTEpeca K HCCIEeI0BaTEIbCKON

NeATEIIbHOCTH;
¢ 5) hopMupoBaHUs KYJIbTYPHI 310POBbSI U IMOIMOHAILHOTO (JIATOMOJIYYHSI:
e — OCO3HaHWE IIEHHOCTH 0Oe30macHOro o0pa3a JKU3HU B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUPE, BAKHOCTH MPABMII O€30MacHOTO TMOBEACHUS Ha TPAHCIIOPTE,
Ha J0pOTax, ¢ AJICKTPUICCKUM U TETUIOBBIM 000PYIOBAaHUEM B IOMAITHUX YCIOBHSX;

e — c(hOPMHUPOBAHHOCTH HaBBIKA PEIICKCUU, TPU3HAHKE CBOETO MpaBa Ha OIMUOKY U
TaKOTO )K€ MIpaBa y IPYroro 4eaoBeKa,

o 6) TPY/10BOr0 BOCIIUTAHMSA:

e — AKTHUBHOC Y4YacCTHEC B PCIICHHH NPAKTHYECKUX 3a7ad (B paMKaX CEMBH,
o0pa3oBaTeIbHONM OpraHM3alliM, TOpoJia, Kpas) TEXHOJOTMYECKOW U COIUaibHOM
HAIPaBJICHHOCTH, TPEOYIONTUX B TOM YHUCIIC U (PU3NICCKUX 3HAHUM;

e — MHTEPEC K MPAKTUYECKOMY M3yUCHUIO TIPO(dECcCHii, CBSI3aHHBIX ¢ (DU3UKOM;

e 7) IKOJIOTHYECKOTO BOCIIMTAHUSI:



e — OPHMEHTALMS HA IPUMEHEHUE (PU3NUYECKUX 3HAHUMN I PEIICHUs 3a]1a4 B 00J1acTH
OKPYKAIOLIEW Cpenbl, IUIAHWPOBAHMS IIOCTYIIKOB M OLEHKM HX BO3MOXHBIX
IIOCJIEICTBUN JUIsl OKPY>KAOLIEH CPEe.ibl;

e — OCO3HaHUE TIJI00AJBHOTO XapaKTepa SKOJOTHYECKUX Mpo0ieM M IyTed Hux
peleHns;

«8) amanTanmmum K W3MEHAIONIUMCS YCJIOBHUSIM CONHUAJIBHON W TNPHPOIHOM
cpeabl:

e — IOTPEOHOCTH BO B3aUMOJAEUCTBUM NPU BBINOJIHEHUH UCCIIEJOBAHUNA U MPOEKTOB
(u3nYecKoil HaIIPaBICHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSM JIPYTHUX;

e — TOBBILICHWE YPOBHA CBOEH KOMIIETEHTHOCTH 4Yepe3  IPAKTHYECKYIO
NEATENBHOCTD;

e — IOTPEOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUHU, B TOM uucie (OpMyIUpPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PU3NUECKUX OOBEKTAX U SBIICHUSX;

e — OCO3HaHUE JACPUIMTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEW B o01acTu
busuKy;

 — IUTAHMPOBAHHUE CBOETO Pa3BUTHSI B IPUOOPETEHNHN HOBBIX (DU3MUECKUX 3HAHUII;

e — CTPEMIJICHHE aHAJIM3UPOBATh U BBIABIATH B3aUMOCBSI3U IPHUPOJIbI, OOILIECTBA U
HSKOHOMHUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e — OLEHKAa CBOMX JEHUCTBUM C YYETOM BIUSHHMS Ha OKPYXAKOIIYIO Cpexdy,
BO3MOYKHBIX INI00AIbHBIX OCIEICTBUM.

METAINIPEIMETHBIE PE3YJIbTATbBI

B pesynbprate ocBoeHusi mporpamMmbl MO (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y oOydarorierocs 0yayT copMUpOBaHBI MeTanpeAMeTHbIE pPe3yJbTaThl,
BKJTFOYAFOIINE TTO3HABATEIIbHBIE YHUBEPCAIbHBIC yUeOHbIC ACHCTBUSA, KOMMYHUKATHBHBIE
YHUBEpCaIbHBIC yUeOHbIC ICHCTBHSI, PETYISATUBHBIC YHUBEPCATbHBIC YICOHBIC TCHCTBUS.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUS

ba3oBble Jornueckue 1eMCTBUS:

e BBIABIATH M  XapaKTEPH30BaTh CYIIECTBEHHBIC TMPHU3HAKKM OOBEKTOB
(siBIICHMI);

e YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(UKAIIUU, OCHOBAHUS ISl
000011IeHNs U CPAaBHEHUS,

e BBIABJIATH 3aKOHOMEPHOCTH W MPOTHBOPEUYHS B pacCMaTPUBAEMbIX (haKTax,
JAHHBIX W HAOJIOJACHUSX, OTHOCSIIMXCS K (PU3NYECKUM SIBJICHUSIM;

e BBISBISATH MPUYNHHO--CIICJICTBEHHBIE CBSI3M MPU M3yYEHUU (HU3UYECKUX
SIBJICHUI W TIPOLECCOB, JI€NIaTh BHIBOABI C UCIIOJIB30BAHUEM JCAYKTUBHBIX U



WHAYKTUBHBIX ~ YMO3AKJIIOYEHHUH, BBIABUTAaTh THUIOTE3Bl O B3aUMOCBSI3AX
(bu3HYeCKNX BETNYNH;

e CaMOCTOSITENIFHO BBIOMPATh CIOCOO perieHus yueOHOM Qu3ndeckoi 3a1adu
(cpaBHEHME HECKOJIBKMX BapUaHTOB PEIICHUS, BBIOOp HanOoee MOAXOISIIETO C
y4€TOM CaMOCTOSITEIIbHO BBIICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareJbcKHe AeHCTBUA:

e HCIIOJIb30BATh BOMPOCHI KaK UCCIIEN0BATENHLCKUI MHCTPYMEHT MMO3HAHUS;

e TPOBOJUTH MO CAMOCTOSITENILHO COCTABJICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
¢u3nyecKuil SKCIIepUMEHT, HEOOBIIOE HCCIeA0BaHNE (PU3UUYECKOTO SIBICHUS;

e OIICHMBAaTh Ha NPUMEHUMOCTh M  JIOCTOBEPHOCTh  HWH(MOpPMAIIHIO,
MOJIYYEHHYIO B XOZI€ UCCIIETOBAHUS WU SKCIIEPUMEHTA;

e CaMOCTOSITENIEHO (hOpMyTUpOBaTh OOOOIICHHUS M BHIBOJBI IO pPe3yJbTaTaM
MPOBEAEHHOIO HAOIIOEHUS, OIbITA, UCCIIEIOBAHUS;

e TIPOTHO3MPOBATH  BO3MOXKHOE  JajbHelliee  pa3BUTHE  (PU3HMUECKUX
IPOLIECCOB, a TAaK)K€ BBIABUIATH IMPEANONOKEHUS 00 UX pPa3BUTHM B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

e TPUMEHATH Pa3jIMyYHbIE METO/bl, HHCTPYMEHTbI M 3allpOChl IPU IOUCKE U
orbope wuH(pOPMALMU WM JAHHBIX C Y4E€TOM MPEIJIOKEHHOW y4eOHOM
puznyeckoil 3anauu;

e AHAJIM3UPOBATh, CUCTEMATU3MPOBATH U HMHTEPIPETUPOBATH HHPOPMALIHIO
Pa3IMYHBIX BUJOB U (HOPM IMPEICTABICHHS,

e CaMOCTOSITEIbHO  BBIOMpATh  ONTUMANbHYIO  (GOpMYy  MpEACTaBICHUS
UHpOpMaMU ¥ WUIIOCTPUPOBATH pEIlaeMble 3a/aydl HECJIOKHBIMH CXEMaMH,
auarpaMmMamMu, MHOU rpaukoi 1 uX KOMOMHAIIUSIMHU.

KoMMyHUKAaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUA:

e B X0z€ 00CyXJeHUs ydyeOHOro Marepuana, pe3yibTaTOB JIAOOPATOPHBIX
paboT W TMPOEKTOB 3ajaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOH TeMbl U
BbICKa3bIBaTh WJIE€W, HAIlEJICHHbIE Ha pEIIEHUE 3a7aud U MOoJJepXKaHHue
0aroxeIaTeIbHOCTH OOIICHUS;

e COIIOCTABJIATH CBOU CYXJIEHHUS C CYXACHUAMM JAPYTUX YYACTHUKOB JHAJIOTA,
0oOHapyKHUBaTh Pa3JInUUE U CXOACTBO MMO3UIINIA;

e BBIPAXKATh CBOIO TOUKY 3PCHUS B YCTHBIX U MMUCHbMEHHBIX TEKCTaX;

e TMyOJMYHO MPEACTABIATH PE3YJIbTAThl BHIIOJHEHHOTO (PU3UYECKOTO OMbITA
(aKCIIepuMeHTa, UCCIIEIOBAHUS, IPOEKTA);

e TIOHMMAaTh W UCTOJH30BATh MPEUMYIIECTBA KOMAaHAHONW U WHAUBHIYaTbHOM
paboThI pU PEIICHUH KOHKPETHOU (PH3UYIeCcKoi IpoOIeMBbl;



e TPUHHUMATH LIEJIM COBMECTHOM JAEATEIbHOCTH, OPraHU30BBIBAThH JICUCTBUS O
e€ JOCTMKEHUIO: PaCIpeAeNaTh POJIH, OOCYX IaTh TPOIECCHl M Pe3yJIbTaThI
COBMECTHOM paboThI, 0000111aTh MHEHHUSI HECKOJIBKUX JIIOJICH;

e BBINOJHATH CBOIO YacTh pabOTHI, JOCTHIasl KaueCTBEHHOI'O pe3yjbTara Io
CBOEMY HANpaBJCHUIO W KOOPJAUHHUPYS CBOU JACHCTBUS C JAPYTMMHU YJIE€HAMH
KOMaH/IbI;

e OIICHMBATh KAue€CTBO CBOETO BKJAJa B OOIIMA MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENIbHO C(HOPMYITMPOBAHHBIM YUaCTHUKAMH B3aUMOCHCTBHS.

PeryasiTuBHbIE YHUBEpCaJIbHbIE YUeOHbIE 1eiicTBUS

Camoopranusanus:

e BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalUsIX, TPEOYIOIUX IS
peuieHus GU3NYECKUX 3HaAHU;

e OpPHUEHTHPOBATbCA B  PA3IMYHBIX MOAXOAAX NPUHATHS  pEUICHUM
(MHAMBUAYAJIBHOE, IPUHATUE PELICHUS B TPYIIE, IPUHATHE PELICHUI TPYIIION);

e CaMOCTOSITENIbHO COCTaBIISATh QJITOPUTM pelIeHUs (PU3MUECKOHN 3aJauu WU
IUIaHa MCCIEAOBAaHUSA C YYETOM HMEIOIIUXCS PECYPCOB M  COOCTBEHHBIX
BO3MO’KHOCTEH, apryMEHTUPOBATh IIpeiaraéMble BAPUAHTHI pEICHUM;

e JIeNaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PELICHHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBII HHTE/UIEKT:

e J1aBaTh aJI€KBATHYIO OLIEHKY CUTYallMH U MPEAJIaraTh IUIaH €€ N3MEHEHUS;

e OOBACHATH  TNPUYMHBI  JOCTHXKEHUS  (HEHOCTUXKEHHUS)  pPe3yJbTaToOB
NEeSTEIbHOCTH, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

e BHOCUTb KOPPEKTHBBI B AESATENBHOCTH (B TOM YHCIIE€ B XOJ BBIIOJHEHHUS
(pU3UYECKOr0 UCCIEIOBaHMs WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSTENBCTB,
M3MEHUBIINXCS CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKIIUX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHUE PE3YJIbTaTa LIEJIU U YCIOBUSM,;

e CTaBUTH C€OS HA MECTO JPYroro 4YejoBeKa B XOJI€ CIOpa WM AUCKYCCUHU Ha
Hay4HYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYroro;

e TpU3HABaTh CBOE MPABO Ha OIIMOKY MpU pelIeHUH PU3NYECKUX 3aj]ad WU B
YTBEP)KJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IPABO JIPYTOTO.

NPEAMETHBIE PE3YJIBTATBI

K koHiy oOyueHuss B 7/ KJjacce MpeaMETHbIE pe3yJbTaThl Ha 0A30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:
e HCMOJb30BATh TMOHATUSA: (U3MYECKME U XUMHYECKUE SIBJICHUS, HAOJIOJECHUE,
HKCIIEPUMEHT, MOJIeNb, TUIOTE3a, CIAUHUIBI (PU3MUECKUX BEJIMYHH, aTOM, MOJIEKYIa,
arperatHble COCTOSIHUSI BellecTBa (TBEPIOE, KUIKOE, ra3000pa3Hoe), MEXaHHUUECKOe



IBIKEHUE  (paBHOMEPHOE, HEPAaBHOMEPHOE,  MPSMOJMHENHOE),  TPAeKTOpHs,
paBHOJCHCTBYIOIIAsA cuia, naedopmanus (ympyras, IUIACTUYECKasi), HEBECOMOCTb,
COOONIAIOIINECS COCYbL;

paznuyath siBiieHus (qudy3us, TEIIOBOE IBUKEHHE YACTHUIl BEIIECTBAa, PABHOMEPHOE
JIBWKEHUE, HEPABHOMEPHOE ABUKEHUE, MHEPLUS, B3aUMOJCHCTBUE TEJ, paBHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHOM OCBhIO BpAILEHUA, IEpefavya JaBJICHHUS TBEPIBIMU
TeIaMH, KHAKOCTSAMHU U Trazamu, armMoc(epHOoe JaBieHHME, IUIaBaHHE  Tell,
peBpaIlleHUs] MEXaHUYECKON DHEPrUM) MO OMUCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, JJIEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHUE U3YUYECHHBIX (PM3UUECKUX SIBJICHUHN B OKpYXkKalOlEeM MHUpPE, B
TOM uuciie (U3NYECKUE SBJICHUS B MPHUPOJE: MPUMEPHI JBIXKEHHS C Pa3IMYHBIMU
CKOpPOCTSIMA B JKMBOW M HEXWBOW IPUPOJE, ACUCTBHE CUIIBI TPEHHUS B IPUPOJE U
TEXHUKE, BIUSHHE aTMOC(EpPHOro AaBJICHHUS Ha >KUBOM OpraHu3M, IUJIaBaHUE PbIO,
phlUaryd B TeJ€ 4YeJIOBEKa, MPU 3TOM NEPEBOAMTH MPAKTUUYECKYIO 3a/lady B yuyeOHYIO,
BBIJIETISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3HUECKUX SIBJICHUM;

ONKCHIBATH U3YUEHHBIE CBOMCTBA TE U (PU3NUYECKUE SIBICHUS, UCIONb3Ys (PU3NYECKHE
BEJIMYUHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BPEMsl, IyTh, CKOPOCTb, CPEIHSAS
CKOpOCTb, CHJIa YIOPYIOCTH, CHJia TSDKECTH, BEC Te€ja, CHUJla TPEHHs, JaBJICHHE
(TBEpIoOro Tena, JKUIAKOCTH, Ta3a), BBITAJIKMBAIOLIAs CHUJIAa, MEXaHHuYeckas palora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CWJIbl, KO3(P(PHUIMEHT MOJIE3HOIO JEWUCTBUSA
MEXaHU3MOB, KUHETHYECKasi U MOTEHUUANbHAS SHEPIUs), IPH OMUCAHUU NPABUIBHO
TPaKkTOBaTh (PU3UUECKUH CMBICT HCIONb3YEMBIX BEJIWYUH, HMX OOO3HAUYECHHS H
€IMHULBI (PU3MYECKUX BEJIWYUH, HAXOAUTh (OPMYIbI, CBS3bIBAIOIIME JAHHYIO
(u3NYeCcKy0 BEIMYMHY C JAPYTMMU BEIMYMHAMH, CTPOUTh TpapuKud H3y4YEHHBIX
3aBHUCHUMOCTEH (PU3NYECKUX BEITUUNH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBJICHHS M MPOLIECCHI, HCIOJIb3YS
MpaBuWia CJIOKEHUs cull (BAOJb OJHOM mpsmoii), 3akoH ['yka, 3akon Ilackains, 3akoH
ApxuMesna, MpaBWIO paBHOBecHs pbiyara (OJ0Ka), «30J0TO€ MPABUIO» MEXaHHUKH,
3aKOH COXPAaHEHHs MEXAaHWYECKOM SHEpPruM, IpUd OSTOM [JaBaThb CJIOBECHYIO
(opMyITUPOBKY 3aKOHA U 3aIIUCBHIBATH €0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3NYECKHUE SBJICHHS, MPOLECCHl M CBOICTBAa Tel, B TOM YHUCIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapAKTEPA: BBIABISTH NPUUMHHO-
-CJIEJICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKHUX ILIAroB C OMOPOW Ha
1-2 wu3ydeHHBIX CBOMCTBA (UIMUECKHX SIBICHUM, (U3HMUECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

pemiath pacu€rHble 3amayd B 1-2 nelcTBUS, UCHOJIB3Ys 3aKOHbI U (POPMYIIBI,
CBA3BIBAaIOIME (DU3MYECKHME BEJIMYMHBI: HAa OCHOBE aHaiM3a YCIOBUS 3aJaud
3aMUChIBaTh KPaTKOE YCJOBHE, MOJACTABIATH (PU3NUYECKHE BEIMUMHBI B (POpPMysbl U



MPOBOAMUTH PACUYETHI, HAXOJIUTH CIPABOYHBbIE JaHHBIE, HEOOXOAUMBIE ISl PEIeHUs
3aJ1a4, OLICHUBATh PEATTUCTUYHOCTH MOTYYCHHON (PU3NYECKON BETUUHHBI;
pacrmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO pEIIUTh MPH TOMOIIM (PUINIECKUX
METO/IOB, B OIMCAHMM MCCIIEIOBAHUS BBIICIATH IPOBEPAEMOE MPEANOI0KECHHE
(rumoTe3y), pa3nuyaTh W HUHTEPIPETHPOBATH IOJTYYEHHBIM pe3ysbTaT, HAXOJUTh
OIIHUOKH B XOJI€ ONBITA, JIeJaTh BBIBOJIBI 110 €r0 PE3YJIbTaTaM;

MPOBOAMTD OMBITHI [0 HAOMIOACHUIO (PU3NUECKUX SBICHUM WM (PU3NUECKUX CBOICTB
Ten: (opMyIHpoBaTh MPOBEpsiEMble MPEANOIOKEHHUS, COOMPATh YCTAaHOBKY U3
PEJI0KEHHOT0 000PYI0BaHMS, 3aMUCHIBATH XO/1 OMBITA U (POPMYJIUPOBATH BHIBOBL;
BBITIOJIHATD MPSMbIE U3MEPEHHUS PACCTOSIHUSI, BpEMEHHU, MacChl Tela, 00bEMa, CUIIBI U
TEMIIepaTyphbl C UCIOIb30BAHUEM AHAJIOTOBBIX U HU(POBBIX MPUOOPOB, 3aNUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOW a0COIFOTHOM MOTPENTHOCTH U3MEPECHHIA,
MIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJIHOM (PU3NYECKOW BEIMYMHBI OT JPYrou ¢
UCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTH IYTH PABHOMEPHO JBUKYLIETOCS
Telna OT BPEMEHU JBUKEHUS Teja, CHIIbI TPEHUs CKOJIBKEHUS OT BEcCa TeNa, KauecTBa
00pa0OTKM TOBEPXHOCTEH TEI W HE3aBUCUMOCTH CWJIBI TPEHHS OT IUIOIIAIU
CONPUKOCHOBEHHSI TE€N, CUJIbl YIPYTOCTH OT YIJIMHEHUS NPYXKUHBI, BITAIKUBAIOIIEH
CUJIBI OT 00BEMA TMOTrPYXKEHHOW 4YacTU Tella U OT IUIOTHOCTH >KUAKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTU Te€Ja, OT INIyOWHBI, HA KOTOPYIO IOTPYKEHO TEo,
yCIIOBUIl IUTaBaHMsI TeJl, YCIOBUI paBHOBECHUs pbluara M OJIOKOB), y4acTBOBATh B
IJIAHUPOBAHMHM Y4€OHOIO UCCJENOBAHMS, COOMpAaTh YCTAHOBKY M  BBIIOJHSTH
U3MEPEHHUs], CIeAysl MPEeNJIOKEeHHOMY IUIaHy, (PUKCUPOBATh PE3yJbTaThl MOTYYEHHOM
3aBUCUMOCTH (DU3UYECKUX BEIIMYUH B BHJIC MPEJIOKEHHBIX TabmUIl U TpaduKos,
JIeNaTh BBIBOJBI I10 PE3YJIBTATAM MCCIIEOBAHUS;

IPOBOJNUTh KOCBEHHBIE H3MEPEHUS (PU3UUYECKUX BEIWYMH (IJIOTHOCTH BEIECTBa
KUAKOCTH M TBEPAOrO TeNa, CHJIAa TPEHHUsS] CKOJIbKEHUs, JAaBJICHHE BO3/AyXa,
BBITAIKMBAIOIIAS] CWJIA, JIEWCTBYIOIIAasg Ha TOrpy>KEHHOE B JKHUIKOCTh TeJo,
KOA(DUIIMEHT TOJE3HOTO NEeUCTBUSI MPOCTHIX MEXAHW3MOB), CIEAys MPEIIOKEHHON
UHCTPYKUUHU: TP  BBIIOJHEHUM U3MEPEHUM coOuparb  3KCHEPUMEHTAIbHYIO
YCTaHOBKY M BBIUMCISATh 3HAUEHNE NCKOMOM BETTUYHHBIL;

coOnoaTh TMpaBuja TEXHUKHM Oe30macHOCTH Mpu  paboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

yKa3blBaThb MPUHLMMBI JIEUCTBUS TPUOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIIAIONINECS COCYbl, 0apOMETp, phlYar, MOJBUKHBINA U
HEMOJIBUYKHBIN OJIOK, HAKJIIOHHAS TNTIOCKOCTB;

XapaKTEepU30BaTh NPHUHIMIBL JACHCTBUS U3YYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOM HA WX ONUCaHUsA (B TOM YHCIE: MOALIMIHUKH, YCTPOMCTBO
BOJOIPOBO/IA, TUAPABINYECKANA MIPECC, MAHOMETP, BBICOTOMEDP, NOPIIHEBOM HACOC,



apeoMeTp), UCTOJB3ysl 3HAHUS O CBOWCTBAX (PM3WUYECKHUX SBJICHHA M HEOOXOIUMBIC
¢u3nyeckue 3aKOHbI U 3aKOHOMEPHOCTH;
MPUBOANTH MHpPUMEPHl (HAXOAUTh HMHPOPMALMIO O NPHUMEpPax) MNPAKTHYECKOrO
WCIONIb30BaHUsl (PU3NYECKUX 3HAHWW B TOBCEAHEBHOM JKMU3HHM A OOECIEUEHHUs
0e30omacHOCTH MpU OOpalleHUud ¢ OpudopaMu M TEXHHUUYECKUMHU YCTPOMCTBAMH,
COXpaHEHUsl 3/I0POBbS U COOJIIOJICHUS HOPM HKOJOTMYECKOTO TOBEJACHUS B
OKPYXaroUIen Cpee;
OCYUIECTBJIATh OTOOp HMCTOYHMKOB HH(poOpManuu B VHTEpHETE B COOTBETCTBHH C
3aIaHHBIM MTOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIINXCS 3HAHUU U IyTEM CPABHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATh HHPOPMALIHMIO, KOTOPAs SIBJSIETCS TPOTUBOPEUUBOM
WM MOXET ObITh HEJOCTOBEPHOI;
HCIIOJIb30BaTh MTPHU BBINOJHEHUN YYE€OHBIX 3aJaHUI HAyYHO--TIOMYJISIPHYIO JIUTEPATypy
(U3MUECKOro COAEpKaHUsl, CIPAaBOYHbIE MaTepuaibl, pecypchl cetu HWHTepHer,
BIa/eTh NpUEMaMU KOHCIIEKTHMPOBAHHUsS TEKCTa, MpeoOpa3oBaHUs HHQOpMALMMU U3
OJIHOM 3HaKOBOW CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpPAaTKHE MUCbMEHHBIE M YCTHBIE COOOIICHUS HAa OCHOBE 2—3
MCTOYHUKOB MH(pOpMaluu (PU3HUYECKOro COAEpKaHUs, B TOM YHCIIEe MyOJIUYHO JeaTh
KpaTKHe COOOMICHUS O Pe3yJIbTaTax MPOEKTOB MM YYEOHBIX HCCIIEJOBAaHUM, TPH ITOM
IPaMOTHO HCMOJB30BaTh M3YyUYCHHbIM TOHATUHHBIMN ammapar Kypca (U3HKH,
CONPOBOX/IATh BBICTYIUICHHE ITPE3CHTALNEN;
IIPU BBINOJHEHUU YYE€OHBIX IPOEKTOB U UCCIEAOBAHUI paclpeaesiiaTh 00s3aHHOCTH B
rpynme B COOTBETCTBHM C IOCTaBICHHBIMHM 3aJadyaMU, CJIEIUTHh 32 BBITOJIHEHHEM
TIaHa ACMCTBUH, aJIeKBAaTHO OIEHWBATh COOCTBEHHBIN BKJIA/ B JEATEILHOCTH TPYIIIIHI,
BBICTpaMBaTh KOMMYHHUKATUBHOE B3aMMOJICHICTBUE, YUUTHIBAS MHEHUE OKPYKAIOIIUX.
K koHiy oOyuenust B 8 Kjacce npeaMeTHble pe3ysibTaThl Ha 0A30BOM ypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:
MCIIOJIb30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JBM)KEHHE aTOMOB H
MOJIEKYJI, arperaTHble COCTOSIHMS BEILECTBA, KPHUCTAJUIMYECKHWE M amMopdHbIEe Tena,
HACBIIIEHHBIN U HEHACHIIIEHHBIN Map, BIAXKHOCTh BO3AyXa, TEMIIEpATypa, BHYTPEHHSIS
SHEPrusi, TEMJIOBOM JABUTATEINb, JIEMEHTAPHBIN SJICKTPUUECKUAN 3apsl, SIEKTPUUECKOE
1oJie, MPOBOJAHUKU MU JUDJIEKTPUKH, MOCTOSHHBIN AIEKTPUUECKUI TOK, MAarHUTHOE
oJIE;
paznuyaTh SBJICHHs (TEIUIOBOE PACIIMPEHHE M CXKAaTHE, TEIUlolepenayda, TEIIOBOE
paBHOBECHE, CMayMBaHUE, KaNWUISPHbIE SBJIEHUS, HWCIAPEHHE, KOHJACHCAIus,
IJIaBJI€HUE,  KpUcTauiM3auus  (OTBEpAEBaHME),  KUIIEHWE,  TeIulonepenaya
(TemIonpOBOIHOCTb, KOHBEKIIUS, W3JIyYEHHE), DJEKTPU3ALMS Tel, B3aUMOJEHCTBUE
3apsANIOB, JEHUCTBUS DJIEKTPUUECKOTO TOKAa, KOPOTKOE 3aMbIKaHHE, B3aUMOJICHCTBHE
MAarHuTOB, JE€WCTBUE MArHUTHOIO MOJSI HA MPOBOJHHUK C TOKOM, AJIE€KTPOMArHUTHAs



MHIAYKUUSA) MO ONHMCAHUID MX XAapaKTEPHbIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBICHHE;

pacrno3HaBaTh NPOSBICHUE U3YYCHHBIX (DU3UUECKUX SBICHUI B OKPYXKAIOIIEM MUPE, B
TOM uyucie (GU3NYECKUE SBJICHUS B TPUPOJIE: TOBEPXHOCTHOE HATSDKEHUE W
KallWJUISIPHBIC SIBJICHUS B IPUPOJE, KPUCTALIBI B Ipupone, usinydeHue CorHia,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, oOpa3oBaHHE POCHI, TymMaHa, MHEs, CHEra,
AIIEKTPUYECKUE SBJICHHUS B aTMocdepe, DIEKTPUYECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE Tojie 3eMJIH, Jpeid TMOJI0COB, POJIbL MArHWUTHOTO TOJS IS JKU3HU Ha
3emJie, MOJSIPHOE CUSTHUE, NIPU ATOM MEPEBOJUTH MPAKTHUUECKYIO 3a/1ayy B YUEOHYIO,
BBIJIETISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUN;

OIUCHIBAaTh M3YUYECHHBIE CBOMCTBA TEN U (PU3UUECKUE SIBICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYUHBI (TEMIEpATypa, BHYTPEHHSS SHEPrus, KOJWYECTBO TEIUIOTHI, YAENIbHAS
TEIJIOEMKOCTh ~ BEILIECTBA, YAEJNbHAass TEIJIOTa IUIABJICHMS, YJeJIbHAs TeIioTa
napooOpa3oBaHUsl, yAeJIbHAs TEIJIOTa CrOpPaHMs TOIUIMBA, KOA()(PUIMEHT IMOJIE3HOIO
NEUCTBUS TEIUIOBOM MAIlMHBI, OTHOCUTENbHAS BIIAXXHOCTh BO3]yXa, JJIEKTPUUYECKUN
3apsAll, CWIa TOKa, 3JIEKTPUYECKOE HAIpsSHKEHUE, COIMPOTUBIICHUE MPOBOJIHUKA,
yZEJIbHOE CONPOTUBIIEHUE BEIIECTBA, pa00OTa U MOIIHOCTh 3JIEKTPUUECKOT0 TOKA), IPU
ONMCAaHUM MPABWIBHO TPAKTOBaTh (DU3UUECKUN CMBICI HCIONb3YEMBIX BEIWYMH,
0003HaUYECHUS U €IUHUIIBI (PU3NMUECKUX BEIMYUH, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE
JaHHYI0 (U3MUYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJINYUH;

XapaKTEepHU30BaTh CBOWCTBA TeJl, (PU3WYECKUE SIBICHHS W IPOLECCHI, HCIOJb3Ys
OCHOBHBIE IOJIOKEHUS MOJIEKYJIIPHO--KUHETUYECKON TEOpUU CTPOCHHs BEIIECTBA,
OPUHLMI CYIEPHNO3ULMU ToJIed (HAa KAayeCTBEHHOM YPOBHE), 3aKOH COXPAaHECHHMS
3apsana, 3akoH Oma s yvyacTka uenu, 3akoH JDkoyns—JIeHna, 3aKk0H COXpaHEHHUs
SHEPIrUy, MPU 3TOM JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA M 3alHUChIBaTh €ro
MaTeMaTUYeCKOE BBIPAKEHHUE;

OOBSACHATH (PM3UUYECKHE MPOLECChl M CBOWCTBA TE€l, B TOM YHCIIE U B KOHTEKCTE
CUTYaLHI IIPaKTUKO-OPUEHTHPOBAHHOTO Xapakrepa: BBISIBIISATD
PUYUHHO-CJIE/ICTBEHHBIE CBSA3HM, CTPOUTH OOBSICHEHHE W3 1—2 JIOrMYecKHUX IaroB C
onopoil Ha 1—2 U3y4eHHBIX CBOMCTBA (PM3UUECKUX SIBICHUM, PU3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemiaTh pacu€THble 3a7ayd B 2—-3 [EWCTBUS, HUCHOJIb3Ys 3aKOHbI U (POPMYIIBI,
CBs3bIBalOIIME (DU3MYECKUME BEJIMYMHBI: HAa OCHOBE aHajiu3a YCJIOBHs 3aJauu
3alMChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEJNOCTATOK JAHHBIX JUIS PELUEHUS 3aJayH,
BBIOMPATH 3aKOHBI U POPMYJIbI, HEOOXOAUMBIE JUIS €€ PEILIeHHUs, TPOBOJIUTh PACUETHI U
CpPaBHUBATH MOJIYYEHHOE 3HAU€HHE (PU3NUECKON BEIMUYHUHBI C U3BECTHBIMU JTAHHBIMU;
pacrno3HaBaTh NPOOJEMBI, KOTOPbIE MOKHO pEIIUTh MNP NOMOIIM (UBHYECKUX
METO/IOB, MCHOJIb3ysl ONHMCAHUE HWCCIENO0BAHMS, BBIACIATH MPOBEPSEMOE



MPEIOJIOKEHNE, OLEHUBATh MPABUIBHOCTh MOPSAKA MPOBEIEHUS HCCIEAOBaHU,
JIeN1aTh BBIBOJIBL;

MIPOBOAMTDH OMBITHI 110 HAOTIOACHUIO (PU3NYECKUX SBICHUN WM (U3HUYECKUX CBOWCTB
Ten (KanmwUIspHbIC SIBICHHS, 3aBUCMMOCTb JaBIICHUS BO3JAyXa OT €ro oObnéma,
TeMIIepaTypbl, CKOPOCTH MPOIIecca OCTHIBAHUS U HATPEBAHUSI IPU U3JIYYSHHUH OT LIBETa
u3Nydarome (MOrJomaroieil) MOBepXHOCTH, CKOPOCTh HCHApeHHus BOJABI  OT
TEMIIEPATypbl JKUAKOCTH M IUIOHIaAd €€ TIOBEPXHOCTH, OJJIEKTpU3ALUS Tl H
B3aMMOJICICTBHE 3JEKTPUUECKUX 3apsiOB, B3aHMMOJCHCTBHE MOCTOSIHHBIX MAarHUTOB,
BU3YaJIU3allMsl MArHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB, IEMCTBUSI MAarHUTHOTO TIOJIS
Ha TPOBOJAHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMWTa, CBOMCTBA 3JIEKTPOIBUTATEIS
MOCTOSIHHOTO TOKa): (OpPMYJIUPOBaTh MpPOBEpsSEMble MPEINOIOKEHUS, COOUPATH
YCTAaHOBKY M3 TMPEAJIOKEHHOTO0 OOOpyNOBaHUs, OMNHCHIBATH XOJ OIBbITa M
bopMyIUpPOBATH BHIBOJIBL;

BBINOJIHATH NPSIMbIE U3MEPEHUsI TEMIIEPaTypbl, OTHOCUTEIBHON BIIAXKHOCTU BO31yXa,
CWJIBI TOKA, HAIpPSHKEHHUS C MCIOJIb30BAHMEM AHAJIOTOBBIX NPUOOPOB U JATYUKOB
¢u3nyecKux BEJIMYMH, CPAaBHUBATh pE3yNbTAaThl W3MEpPEHUl ¢ Y4ETOM 3aJaHHOUN
a0COJIIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTH MCCIIEI0BAHNUE 3aBUCUMOCTH OJHOM (PM3MYECKOW BETUYUHBI OT APYTOU C
UCIIOJIb30BaHUEM NPSAMBIX U3MEPEHUHN (3aBUCHUMOCTb COIPOTUBJICHUS MPOBOJHUKA OT
€ro JJIMHBI, TUIONIA/IM MOMEPEYHOI0 CEUEHHUS U YJIEIbHOIO COMPOTHUBIICHUS BELIECTBA
MIPOBOAHMKA, CUJTBI TOKA, HIYIIET0 Yepe3 MPOBOJHUK, OT HANIPSDKEHHUS HA TIPOBOIHUKE,
WCCJIEIOBAaHHUE TIOCJIECOBATEIFHOTO U TMapaIeIbHOTO COSAMHEHUU MPOBOJAHUKOB):
IUTAaHUPOBATh HCCIEOBaHNUE, COOUPATh YCTAHOBKY U BBIMOJIHATH U3MEPEHUs, CIEAys
IpeJIOKEHHOMY TUIaHy, (PUKCUPOBATH pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTH B BHJIE
TaOyuIl ¥ TPaQUKOB, I€JIaTh BHIBOBI IO pe3yIbTaTaM UCCIICIOBAHNUS,

MPOBOANTHh KOCBEHHBIC M3MEPEHHs (U3NYECKUX BEIHUWH (yAeTabHas TEIIOEMKOCTh
BEIIIECTBA, COMPOTHUBIICHNE TPOBOIHMKA, Pa00Ta ¥ MOIIHOCTH AJNEKTPUIECKOTO TOKA):
IUIAHUPOBATh HM3MEPEHHs, COOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAys
IPEJI0KEHHON UHCTPYKIINH, U BBIYUCIISITh 3HAYCHUE BEITMUNHBI;

coOmo/laTh TpaBWjla TEXHUKH Oe3omacHOCTH TMpu  paboTe C  J1abopaTOpHBIM
000py10BaHUEM;

XapaKTepU30BaTh TMPUHIUIBI JCUCTBUS W3YYCHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha WX OMHCAaHUA (B TOM YHCIE: CHCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETpP, MapoBas TypOWHA, aMmIepMeTp, BOJBTMETP, CUYETUMK BICKTPUUYECKOU
SHEPruM, BJIEKTPOOCBETUTEIbHBIE MPHUOOPHI, HArpeBaTeNbHBIE 3JIEKTPOIPUOOPHI
(mpuMepbl), SICKTPUYECKUE TPETOXPAHUTETH, SJICKTPOMArHUT, JJIEKTPOJBUTATEINH
MOCTOSTHHOTO TOKA), HWCIONB3ysS 3HAHUS O CBOMCTBaX (U3WYECKUX SIBICHUN U
HEe0OXoanMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;



pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA U HM3MEPUTEIbHBIE MPUOOPHI IO
CXEMaM M CXEMaTUYHbIM PUCYHKaM (KUAKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETP, JIBUraTellb BHYTPEHHETO CTOPaHHUs, 3JIEKTPOCKOIN, PEOCTaT), COCTABIAThH
CXEMBbI IJEKTPUUYECKUX LEMNEH ¢ MOCIeN0BaTeIbHbIM U MapaJlyIelIbHbIM COEIMHEHUEM
AJIEMEHTOB, pa3inyasi yCJIOBHbIE 0003HAUYECHHUSI JIEMEHTOB JIEKTPUUECKHUX LEEN;
MPUBOAUTH MpPUMEPHl (HAXOAUTh HMHPOPMALMIO O NPHUMEPAX) MPAKTHYECKOTO
WCIONIb30BaHUsl (U3NYECKUX 3HAHUW B TOBCEJHEBHOW KH3HU ISl 0OECIICUCHHS
Oe3omacHOCTH Mpu oOpallleHuu ¢ OpudopaMHU U TEXHMUYECKHMHU YCTpOMCTBaMH,
COXPAHEHHUSI 3JI0pOBbS U COOJIOACHHMS HOPM SKOJOTMYECKOrO IIOBEIECHUS B
OKPYXaroUIEn Cpee;
OCYIIECTBIISATh TMOHMCK HH(poOpManuu Qusndeckoro coaepxanus B HMHrepHere, Ha
OCHOBE HMMEIOIIMXCS 3HAHUU W MyTEM CpPaBHEHHUS JONOJHUTEIBHBIX HCTOYHUKOB
BBIIEATh HMH(OpMaLMIO, KOTOpas SBISETCS MPOTUBOPEUMBOM WM MOXKET ObITh
HEJI0OCTOBEPHOM;
MCIIOJIb30BaTh MIPH BBIMOJHEHNUU YUY€OHBIX 3aJaHUIl HAyYHO--TIOMYJISIPHYIO JIUTEPATypy
(pU3HUECKOro COJEp)KaHUsl, CIPAaBOYHbIE MaTrepuaibl, pecypchl cetu HWHTepHer,
BIIQJIETh NMPUEMAMH KOHCIIEKTUPOBAHHUS TEKCTa, MPeoOpa3oBaHUsl HHPOPMALMH U3
OJIHOM 3HaKOBOW CHCTEMBI B APYTYIO;
co3/1aBaTb COOCTBEHHBIE NHCbMEHHBIE WU KpAaTKHUE YCTHBIE COOOIIEHHs, 0000IIast
MH(POPMAIMIO U3 HECKOJIBKMX MCTOYHUKOB (PU3UYECKOTO COAEPIKAHUS, B TOM YHCIIE
myOJIMYHO  TPENCTaBIATh  Pe3yJbTaThl NPOEKTHOW WM  HMCCIEI0BATEIbCKON
NEeATEIbHOCTH, NP 3TOM T'PAMOTHO HMCIOJIb30BATh U3YUYECHHBIM MOHATUMHBIN anmapar
Kypca (pU3HKH, CONPOBOXKIATh BRICTYINIEHUE MPE3CHTALlUEH;
IOpU BBHIMNOJHEHUHM YYEOHBIX MPOEKTOB M HUCCIENOBaHUM (PU3MUECKUX MPOLIECCOB
pacnpeenaTb 0053aHHOCTH B T'pYyIIE B COOTBETCTBUU C IMOCTaBJICHHBIMH 3a/ladaMH,
CIIEIUTHh 3a BBINOJHEHUEM IUIAHA JEHUCTBUA W KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHMBaTh COOCTBEHHBIM BKJIAJ B  JEATENbHOCTh  TPYIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJEHCTBUE, POSBIISASl TOTOBHOCTh pa3peliaTh KOH(IUKTHI.

K koHiy oOydenust B 9 KJjacce NpeaMeTHbIE pe3ysibTaThl Ha 0A30BOM ypOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUaIOLIUXCS YMEHHM:
WCIIOJIb30BaTh TMOHSTHUS: CHUCTEMa OTCU€Ta, MaTepuaibHas TOYKa, TPACKTOPHUS,
OTHOCUTEJILHOCTh MEXaHUYECKOTO ABWXEHUS, nedopmanus (yrnpyras, miacTuyeckas),
TPEHUE, LEHTPOCTPEMUTETBLHOE YCKOPEHUE, HEBECOMOCTb U TNEPerpy3ku, LEHTP
TSKECTH, aOCOJIOTHO TBEPAOE TENOo, LIEHTP TSHKECTH TBEPAOrO Teja, paBHOBECHE,
MEXaHWYeCKue KojiebaHus W  BOJHBI, 3BYK, HMH(Pa3ByK U  YJIbTPa3BYK,
ANIEKTPOMATHUTHBIE BOJIHBI, IIKajda 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U
JaIbHO30PKOCTh, CIEKTPbl UCIYCKAaHWA M MOIJIOUIeHus, anbda-, O0era- U ramma-
W3JIy4YEHHMs], U30TOIIbI, SII€pHAsi SHEPIreTHKa,



paznuyaTh ABJICHHS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MNPSIMOJIUMHEHHOE JBUKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBIKEHUE, CBOOOHOE MaJCHHUE TE, PABHOMEPHOE
IBW)KEHUE TI0 OKPYKHOCTH, B3aUMOJCUCTBUE TE€JI, PEAKTUBHOE JIBUKEHUE,
Koje0aTeNnbHOe JIBIKEHUE (3aTyXalolllMe W BBIHYXICHHBbIE KOJeOaHMs), pPEe30HaHC,
BOJIHOBOE JIBUDKEHHE, OTPAXEHHE 3BYKa, MNPSIMOJMHEHHOE PacCIpOCTpaHEHUE,
OTPAKEHUE U IIPEIOMIICHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAXKEHHE CBETA,
paziioKeHHe OEJIOro CBETa B CHEKTP U CIIOKEHHE CHEKTPAJIbHBIX LIBETOB, TUCIEPCHS
CBETAa, €CTECTBEHHAasl pPAJUOAKTHBHOCTb, BO3HHKHOBCHHE JIMHEHYATOTO CIIEKTpa
U3NTyYEHUs) MO OINMCAHUIO WX XapaKTePHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHNUE U3YYCHHBIX (PU3NYECKUX SBJICHUN B OKpY’KaroIlieM Mupe (B
TOM 4ucie PU3NYECKUE SBICHHS B MPUPOJIC: MPUIMBBI U OTJIMBBI, ABM)KCHHUE IJIAHET
ConHEYHON CHCTEMBI, PEAKTUBHOE JBUIKEHUE MXUBBIX OPraHU3MOB, BOCIHPHSITHE
3BYKOB XMBOTHBIMU, 36MJIETPSICEHUE, CEHCMUYECKHE BOJIHBI, LIYHAMHU, 9XO0, 1[BETA TEll,
ONTHYECKHE SBJIEHUS B MpPUpPOJAE, OHOJIOTMYECKOE  JIEWCTBHE  BUIAMMOTIO,
yabTPaUOJIETOBOIO M PEHTIEHOBCKOTO M3JyUYE€HHUH, €CTECTBEHHBIH paIMOaKTUBHBIN
(OH, KOCMHUYECKHE JIy4YH, pPAJAHOAKTHBHOE U3JIyYCHHE NPHUPOAHBIX MHHEPAJOB,
JIEUCTBUE PAIMOAKTUBHBIX U3ITyYCHUN HA OPTaHU3M YEJIOBEKa), IPU ATOM MEPEBOAUTH
IPAaKTUYECKYIO 3a/lady B Y4eOHYIO0, BBIJIEIATH CYLIECTBEHHbIE CBOMCTBa (IIPU3HAKU)
(pU3HYECKUX SIBICHMIA;

ONKCHIBATh U3YUEHHBIE CBOMCTBA TE U (PU3NYECKUE SIBJICHUS, UCIIONb3Ys (pU3nUYECKue
BEJIMYUHBI (CPENIHASI U1 MTHOBEHHAsl CKOPOCTh Tella MPU HEPABHOMEPHOM JIBHKEHUH,
YCKOpEHHE, IEpEMEILECHNE, IIyTh, YII0Basg CKOPOCTb, CUJIa TPEHMS, CWJIa YIPYTOCTH,
CWJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO MajeHMsl, BEC Teja, UMIYJbC Tea, UMIYJIbC
CWJIBbI, MEXaHHUYecKasi padoTa ¥ MOITHOCTb, MTOTCHITHATBHAS PHEPTHUS Tela, TOIHITOTO
HaJl IOBEPXHOCTHIO 36MJIM, TOTEHIHAIbHAS SHEPTUS CKATOWU MPYKUHBI, KHHETUYECKas
SHEPrus, MOJIHAS MEXaHWYECKas SHEprus, MepuoJl M YacTtoTa KoyeOaHuW, [JuHa
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTENb IIPEIOMIICHUS
Cpelnbl), MpU ONHUCAHUU TPABWIBHO TPAKTOBATHh (PU3MUYECKHUM CMBICI HCIIOIB3YEMbIX
BEJIUYHMH, OOO3HAYEHUS W E€IUWHULBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (HOPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMYMHY C JIPYTUMHU BEJIUYMHAMHU, CTPOUTH
rpa@uKy U3Y4EHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJINYMH;

XapaKTepU30BaTh CBOMCTBA Tell, PU3NUYECKUE SIBICHUS U MPOIIECCHI, UCIIOJIb3Ys 3aKOH
COXpPAaHEHMUS DHEPrUH, 3aKOH BCEMHUPHOI'O TATOTEHMS, NMPUHLMI CYNEPHO3ULIHUMA CHUJI,
MPUHIMIT OTHOCUTENbHOCTH ['anunes, 3akoHbl HpBHOTOHA, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOHBl OTPaXEHHUSI W MNPEJIIOMIICHUS CBETa, 3aKOHbl COXPAaHECHUS
3apsiI0OBOTO M MACCOBOTO YHMCEI MIPU AIEPHBIX PEAKLMIX, [IPU 3TOM J1aBaTh CIIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aMMCHIBATH €0 MAaTEMAaTUYECKOE BhIPAKEHNUE;



OOBSACHATH (M3UYECKUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHCIC W B KOHTEKCTE
CUTyallMiii  MPaKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBISBIATh  MPUYMHHO--
CJICJICTBEHHBIC CBS3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHUECKHX IIIaroB ¢ OTIOPOi Ha 2—
3 U3YYCHHBIX CBOHCTBAa (U3MYECKUX SBICHUH, (PHU3MYECKHX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemarh pacy€THhIC 3ajaud (OmMMparoIuecs Ha CUCTeMy U3 2-3  ypaBHCHHN),
WCIIONIB3YsI 3aKOHBI M (OPMYJIBI, CBS3BIBAIONIME (DU3MUCCKUE BEITUYMHBI: HA OCHOBE
aHaJIM3a YCJIOBHSI 33J]a4M 3aITUCHIBATh KPATKOE YCIOBUE, BBISBIISTH HEJIOCTAIOIINE M
M30BITOYHBIC JTaHHBIC, BRIOUPATHh 3aKOHBI M (DOPMYIBI, HEOOXOAUMBIE ISl PEIICHUS,
NPOBOJUTh Ppacd€Thl M OICHWBATh PEATUCTUYHOCTh TOJYYCHHOTO 3HAYCHHUS
(U3UYECKON BEIIMYNHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PEIIUTh MPU TMOMOIIM (HUIUIECKUX
METO/JOB, WCIIONB3ysl  ONHCAHWE  WCCICIOBAHUS,  BBUICHSATH  MPOBEPSIEMOE
MPEANOoI0KEHNE, OICHUBATh MPABWIBHOCTh TMOPSAJIKA TPOBEIACHUS WCCIEI0BaHUSA,
JIeNaTh BBIBOJIbI, UHTEPIIPETUPOBATH PE3YJIbTAThl HAOJIIOICHUI U OTIBITOB;

MIPOBOJIUTH OTBITHI TIO HAOTIOJAEHUIO (PU3NUCCKUX SBICHUN WM (PU3NYECKHX CBOWCTB
Ten (M3ydeHue BTOPOro 3akoHa HploTOHA, 3aKOHA COXpaHEHUS! SHEPTUH, 3aBUCUMOCTh
mepuoia KojaeOaHuii mpy>KMHHOTO MasTHUKA OT MAacChl TPy3a U KECTKOCTH TPYKUHBI
U HE3aBUCHUMOCTb OT  aMIUIMTYAbl  MajlblX  KoJieOaHUM, MPSIMOJUHEHHOE
pacnpocTpaHEHUE CBETa, pa3lIokKEHUE OENOro CBeTa B CIEKTP, M3YYEHHE CBOMCTB
n300pakKeHUsl B MJIOCKOM 3€pKajie U CBOMCTB M300paKeHUS MpeIMeTa B COOUparomieit
JTuH3E, HAOMIOMEHWE  CIUIONIHBIX HW  JIMHCWYAThIX  CHEKTPOB  M3ITyUYCHUS):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY W3 H30BITOYHOTO Habopa o00OpymOBaHMS,
OMHCHIBATH XOJI OTIBITA U €r0 PE3YJIbTATHI, POPMYIUPOBATH BHIBOJIBI;

MPOBOJUTH TMPU HEOOXOIUMOCTH CEPHUIO TMPSMBIX U3MEPEHUU, OINpEAeIiss CpelHee
3HaYeHUE u3MepsieMOM BeJUurHbl ((POKYCHOE pacCTOSTHUE COOMpAIONIe JIMH3BI),
000CHOBBIBaTh BBIOOP CIOC00a U3MEPEHUs (M3MEPUTEIBLHOTO MTPUOOPA);

IPOBOJUTH HCCIICIOBAHNE 3aBHUCHUMOCTEN (DM3MYECKUX BEIMYUH C HCIOJIb30BAHUEM
OpSIMBIX HM3MEPEHUN (3aBUCMMOCTh MYTH OT BPEMEHU TMPU PaBHOYCKOPEHHOM
JBYDKEHUU 03 HayaJdbHOM CKOPOCTH, TNEepHoJa KOJeOaHW MaTeMaTH4eCcKOro
MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH YTJIa OTPAXCHUS CBETa OT yrja MajeHUs |
yria mpejoMJIeHUs OT yria MaJeHus): TUIAHUPOBATh MCCIEA0BAHUE, CAMOCTOSITETEHO
coOMpaTh yCTaHOBKY, (DUKCUPOBATh PE3yJBbTAThl  IOJTYYCHHOW 3aBUCUMOCTH
¢u3HUecKuX BETUYHH B BUJE TAOIUI] U TpadUKOB, JENaTh BBHIBOABI MO pe3yJbTaTaM
HCCJICIOBAHMS;

IPOBOJUTh KOCBEHHBIC HW3MEPCHHs (U3MUYCCKUX BEIMYMH (CPEmHSS CKOPOCTh M
YCKOPEHHE Teja MPU PaBHOYCKOPEHHOM JIBM)KCHHUH, YCKOPEHHE CBOOOTHOTO ITaJICHHUS,
KECTKOCTh TMPYKUHBI, KOADPHUIIMEHT TPEHHsI CKOIBKCHHS, MEXaHW4eckash pabora u
MOIIIHOCTb, YAaCTOTA U TEPUOJ KOJICOAHUN MAaTEeMAaTHUYECKOTO M MPYKUHHOTO



MasiTHUKOB, ONTHYECKas cuja coOuparouiel JuH3bI, pPaJUOAKTUBHBIA (OH):
IUIAHUPOBATh M3MEPEHUs, COOUpaTh SKCIEPUMEHTAIBbHYIO YCTAHOBKY W BBINOJHSTH
U3MEPEHMS], CIENysl MPENIOKEHHOW UHCTPYKIMH, BBIUMCIIATh 3HAUYCHUE BEITUYHMHBI U
aHAJIM3UPOBATh IOJYYEHHBIE pE3ylbTaTbl C YYETOM 33JaHHOM IOTPELIHOCTH
U3MEPEHU;

coOnrofaTh TMpaBWia TEXHUKH OE30MacHOCTH TMpu  pabore ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHBIE NMpPHU3HAKU H3YUYEHHBIX (U3MUYECKHUX MOJENEH: MaTepuaibHast
TOUKa, a0COJIIOTHO TBEPAOE TEJO, TOUYEUHBIH MCTOYHMK CBETA, Jy4, TOHKas JIMH3A,
IJIaHETapHAasi MOJEIb ATOMA, HYKJIOHHASI MOJIEb ATOMHOTIO $]1pa;

XapaKTEepHU30BaTh NPHUHLMIBL JCHCTBUS HW3YYEHHBIX NPHOOPOB M TEXHUYECKUX
YCTPOKMCTB C ONOPOM HAa UX ONHUCAHUS (B TOM YUCIE: CHUAOMETP, NTaTYUKH MOJIOKEHNUS,
paccTosiHUSL U YCKOPEHHs, pakera, OHXOJOT, OYKM, IepucKom, QoTroammnapar,
ONTUYECKUE CBETOBOBI, CIEKTPOCKON, IO3UMETp, Kamepa BuibcoHa), mcnomnbiys
3HAHUS O CBOMCTBaX (DU3MYECKUX SIBICHUH W HEOOXOAMMBbIE (PU3HUYECKHE
3aKOHOMEPHOCTH;

UCII0JIB30BATh CXEMBI U CXEMAaTUYHbIC PUCYHKH MU3YYEHHBIX TEXHHMYECKUX YCTPOMCTB,
M3MEPUTEIIbHBIX MPUOOPOB U TEXHOJIOTMYECKUX IMPOIECCOB NPH PEUIEHUU y4eOHO--
MPAKTUYECKHUX 3a/1a4, ONTHYECKUE CXEMBI IJIsl MOCTPOCHUS U300pAKEHUN B MIIOCKOM
3epKajie U coOuparomien JMH3e;

OPUBOAUTH HpUMEpPhl (HAXOAWUTh HH(POpPMALMIO O MpUMEpPax) MPaKTHYECKOTO
UCIIOJIb30BaHUsl (DU3MYECKUX 3HAHUN B IOBCEIHEBHOW MKU3HHU Uil OOECIHeUeHHUs
0e30macHOCTH MpU OOpallleHHud C OpudOpaMu M TEXHUYECKUMHU YCTPOMCTBAMH,
COXPAaHEHHUs 3JI0OpOBbS U COONIOJICHHUS HOPM HKOJIOIMYECKOTO TIOBEJEHUS B
OKPYKaroIIEn Cpee;

OCYIIECTBIIATh MOMCK HH(popMauuu (usudeckoro coaepxkanus B HHTepHere,
CaMOCTOSATENbHO (OPMYIUPYs MOUCKOBBIM 3ampoc, HAXOAUTh IyTH OINpeaeNeHUs
JIOCTOBEPHOCTH TMOJYyYCHHOM HHQPOpMAIIMU Ha OCHOBE HUMEIOIIMXCS 3HAHUU U
JOTIOJTHUTENBHBIX UCTOYHUKOB;

UCIOJIb30BaTh IIPU BHINIOJHEHUH YUEOHBIX 3a/laHui HAyYHO--TIOMYJISIPHYIO JIUTEPATYPY
(U3MUECKOro COJEp)KaHUsl, CIPAaBOYHbIE Marepuaibl, pecypchl cetu WHTepHer,
BJIAJ€Th NMPUEMAMHU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHusl HHPOPMALMH U3
OJIHOM 3HAKOBOM CHUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE MMChMEHHBIE U YCTHBIE COOOIEHUSI HA OCHOBE MH(pOpMaIluu
U3 HECKOJBbKUX HMCTOYHHUKOB (PU3UUYECKOTO COACpKaHMS, MyOJUYHO MPEICTaBIATH
pe3ynbTaThl MPOEKTHON MM UCCIEI0BATEIbCKON NEATEIbHOCTH, MPU 3TOM TPaMOTHO
UCIOJIb30BaTh M3YYECHHBIA MOHATUHHBIN amnmapar Hu3y4yaeMoro paszaena (QU3MKu |
COTIPOBOXAATh BBICTYIUIEHUE IMpE3eHTAalel ¢ yd4y€ToM OCOOEHHOCTEH ayIuTOpPHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosanuyecrBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB 4 TeM (uu¢posBbie)
KonTpoabubie | IlpakTuuyeckue
n/n MPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl

Pa3nen 1. ®usnka u e€ poJib B NO3HAHUU OKPY:KaI0Lero Mupa

1.1 Ddusuka - Hayka 0 IIpPUPoIie 2 bubmmorexa TIOK
' YK pupoZ https://m.edsoo.ru/7f416194
1.2 Ddusnyeckre BeIUINHBI 2 1 Bubmorexa ITOK
https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.3 E 7 2 1
CTCCTBCHHOHAYYHBI METO/T TIO3HAHHUS httos://m.edsoo.ru/7f416194
Uroro no pazneny 6

Paznen 2. HepBOHa‘IaJ'IbHI)Ie CBEC/ICHHUSA 0 CTPOCHUH BEILIECTBA

2.1 CtpoeHue BelecTa 1 bubmmorexa [IOK
' P t https://m.edso0o.ru/7f416194
99 JIBU>KeHUE U B3aMMO/JICVCTBUE YACTHUI] 5 1 bu6mmoteka [IOK
' BEIIIeCTBA https://m.edso00.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPETATHHIE COCTORHHA BEMIECTRA https://m.edso00.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:keHHMe ¥ B3aUMOAelicTBHE TeJl
bu6mmoreka [IOK
3.1 M 3
CXAHMHCCROC ABIDICHIC https://m.eds00.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

bu6mmorexa [IOK

3.2 " 4 1
HEPLI, Maced, [IoTHOCTH https://m.edso00.ru/7f416194
bu6nmmoreka [IOK
. .B 14 2
33 Crna. Bugst cun https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaByieHune TBEPIABIX TeJI, JKHIAKOCTEH U ra30B
41 [asnenue. Ilepenava napneHus TBEPABIMU 3 bubnuorexa [HOK
' TE€JIaMH, JKUIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmnoreka IIOK
4.2
JlaBIIeHre HKHKOCTH > https://m.edso0.ru/7f416194
bubmuorexa [JOK
4. A
3 TMoChepHoe raBeHHe 6 https://m.edso0.ru/7f416194
44 JlericTBUE KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnuoreka [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no paszneny 21
Pa3nen 5. PaGora u MomiHoCTh. JHEprus
bu6mmoreka [IOK
A P 1
> 400Ta H MOIHOCTE 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
52 Hpocthie MexanH3MbI S . https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.3 M 4 1
CXAHHICCKA SHEpTiA https://m.edso0.ru/7f416194
Hroro no pazmeny 12
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM undposbie
Ne i/ P Konrtpoabnbie | IlpakTuueckue (mpp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pasgen 1. TenjioBble iBJIeHUSA
. bubnuorexa [JOK
11 CTpociie H CBOHCTBA BelueCTB ! https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
1.2 T 21 1 5
CIVIOBBIC HPOLECCht https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3nes 2. JnekTpuyeckue  MATHUTHBIE SIBJICHUS
91 DneKTpruyecKue 3apsibl. 3apsHKEeHHbIE Tena 7 1 bubnmnoreka [JOK
' U UX B3aUMOJICUCTBHE https://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
2.2 IT i i 2 1 7
OCTOSHIRIH SICKTPHACCIHH TOX 0 https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2. M 1 1.
3 ATHITHBIC ABIICHI 6 > https://m.edsoo.ru/7f4181ce
but6mmorekxa [IOK
24 C) 4
HICHTPOMATHITTHA HEAYITIE https://m.edsoo.ru/7f4181ce
Hroro o pasneny 37
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 3 145



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

9 KJIACC

KoaunuecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/iejioB H TeM uudpoBbie
Ne i/ P Konrtpoabnbie | IlpakTuueckue (mpp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznea 1. Mexannueckue siBJICHHUA
MexaHn4eckoe IBHKCHUE U CITIOCOOBI €ro bubnuorexa [JOK
1.1 10 1
OIHUCAHUS https://m.edsoo.ru/7f41a4a6
b K
1.2 BsaumoneiicTue Tei 20 1 3 nommorexa O
https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
1.3 3 10 3
AKOHEI COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3znen 2. Mexann4yeckue KoJe0aHUSI M BOJTHBI
but6mmoreka [IOK
2.1 M 0 7 3
CXAHITICCKHC KOTCOaHHA https://m.edsoo.ru/7f41a4a6
bu6nuorexa [IOK
2.2 MexaHu4eckue BOJIHbBI. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paznen 3. D1eKTPOMArHUTHOE T0J1€ U DJIeKTPOMATHUTHDIE BOJIHBI
31 DJIEKTPOMArHuTHOE TOJIE U 5 9 bubnuotexa [JOK
' 3JIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 6

Pasznen 4. CBeTOBBIE SIBJICHUS



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

4.1 3aKOHBI pacIipoCTpaHEHHUS CBETA 6 2 bubmorexa [TOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
4.2 JIMH3BI ¥ OTITUYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4, P 2
3 a3JI0)KeHue 0eJIoro CBETa B CIIEKTP 3 httos://m.edsoo.ru/7fA1a4a6
Uroro no pazueny 15
Pa3nen 5. KBanToBbIE IBJIeHUS
bu6mmoteka [IOK
A n 4 1
5 CITyCKaHHE U TOTJIOIICHNE CBETa AaTOMOM httos://m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
5.2 C 6 1
TPOCHHE STOMHOLO 3U1pa https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
5.3 | 7 1
JIEPHBIE PEAKIUU https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Paznen 6. [loBTOpUTE/ILHO-00001IAIOIINIA MOTYIb
6.1 [ToBTOpeHue u 0600IIEHUE COMEPIKAHUS 9 9 bu6nuorexa [IOK
' Kypca Gpu3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosan4yecrBo yacos DJIEKTPOHHbBIE

Ne uudposbie

Tema ypoxa Konrtpoiasbnbie | IlpakTnyeckue
n/m Bcero o0pa3oBaTe/ibHbIE

padoTshI padoThI
pecypcsbl

dusnka — HayKa 0 pupoe. SBieHus: npupobl 1

2 dusnyeckue sIBJICHUs 1

3 du3nuecKkue BeIUUUHBI U UX U3MEPEHUE 1
VYpok-uccnenosanue "M3mepenue reMieparypsl Ipu

4 ITOMOLIH KUJKOCTHOT'O TEPMOMETPA U JITaTUUKA 1 1
Temrneparypsl"”

5 MeTtoapl HayyHOTO No3HaHus. Onucanue PU3NYeCKuX 1 bu6muoreka [IOK
SBJICHUH C IIOMOILBIO MOAEIIEN https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka rumnore3sl: JaTbHOCTh

6 oJIETa IapHKa, MYIIEHHOT0 TOPU30HTAIBHO, TEM 1 1
Oosblie, yeM OouiblIe BbICOTa IycKa'"

7 Crpoenue BemiectBa. ONBITHI, TOKa3bIBAIOIIIE 1 bu6muoreka [IOK
JUCKPETHOE CTPOCHUE BEILIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBY>KEHME YaCcTHI] BEIECTBA 1 Bubmmorera [IOK

https://m.edsoo.ru/ff0a013e

9 VYpoxk-uccienoanue «OnbITH IO HAOIIOIEHUIO 1 1
TEMJIOBOTO PACIIMPEHUS Ta30B»

10 ArperaTHble COCTOSIHUS BEIIECTBA 1

11 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI. 1 bubnmnoreka [JOK
O606menue no pazaeny «llepBoHauanbHBIC CBEACHUS O https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

CTPOCHHUHU BEUICCTBA»

12 Mexanundeckoe qBHKeHUE. PaBHOMEPHOE U bu6muoreka [JOK
HEPaBHOMEPHOE JBIIKEHUE https://m.edsoo.ru/ff0a05c6
but6mmoreka [IOK
13 Cxopocts. Equnauiist ckopocTu
P A . P https://m.edsoo.ru/ff0a079c
14 PacueT myTu 1 BpeMeHH JBUKEHUS bubmorexa [IOK
yr p . https://m.edsoo.ru/ff0a0ae4
bubnuorexa [JOK
15 HNuepnust. Macca — Mepa HHEPTHOCTH TEI
pH P p https://m.edsoo.ru/ff0a0c10
16 IInmorHOCTE BemectBa. Pacyer Maccel 1 00beMa Tela o bu6nunorexa [IOK
€r0 IJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabGopaTopHas pabota «OnpeeneHue mIoTHOCTH
TBEPIOTO TETA»
bu6nuorexa [IOK
18 Pemenne 3aga4 mo teme "llmornocts Bemectna"”
s H https://m.edsoo.ru/ff0al23c
19 Cuia Kak XapakTepucTuka B3aumoiericTus Ten. Cuna
ynpyrocti. 3akoH ['yka
JIaboparopHas paborta «/3yueHne 3aBUCIMOCTH
20 pacTsbxeHus (nedopMalyn) NpyKUHBI OT NPHIIOKEHHON
CHUIIBD)
21 SIBnenue tarorenus. Cruna TSHKECTH
CBs13b MEXly CHIION TSDKECTH M Maccol Tena. Bec rena. bu6muoreka [IOK
22 n n
Pemenue 3amau mo teme "Cuita TSHKECTH https://m.edsoo.ru/ff0al778
93 Cuna TspxecTr Ha Ipyrux mianerax. Gusnyueckue bubnuotexa [JOK
XapaKTEPUCTUKH IUIAHET https://m.edsoo.ru/ff0a1502
Bbubnunorexa IIOK
24 N3mepenue cun. JluHamomeTp i

https://m.edsoo.ru/ff0al8cc



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
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

but6mmoreka [JOK

25 Bec tena. HeBecomocTn
https://m.edsoo.ru/ff0al778
26 Ciio)xeHue IByX CHJI, HalPaBJICHHBIX MO OJTHOM MPSMOM. bu6muoreka [IOK
PaBHOelicTBYIOIIASA CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3amaud no treme "PaBHozaeicTByromas cui"
28 Cuita TpeHus " €€ BUAbl. TpeHue B IpUPOAE U TEXHUKE bubmorexa LOK
p AL AP PHpOA https://m.edsoo.ru/ff0alb9c
JlaboparopHas padora «/3yueHne 3aBUCUMOCTH CHUIIBI
29 T GHI/I;I CKI())JII))KIG):HI/IH oT cpmij ABJICHUS U XapakTepa bubmaorexa LIOK
P " P P https://m.edsoo.ru/ff0alcc8
COTPUKACAIONIUXCS TTIOBEPXHOCTEH»
30 Pemenue 3amau Ha onpeeseHre paBHOAEHCTBYOIIEH
CHIIBI
Pemenue 3amau mo remam: «Bec tenay, «I'padudeckoe
31 n3o0paxenue cuiny, «CHbly», «PaBHOOEHCTBYIOIAS Bubmorexa ITOK
P ’ ’ Y https://m.edsoo.ru/ff0alde0
CHIT»
KonTponbnas pabota nmo remam: «MexaHHUECKOe
32 IBIKeHue», «Macca, INIOTHOCTLY, «Bec Temay,
«I"paduyeckoe nzobpakenue cuimy, «CuibD
33 JaBnenue. CriocoObl yMEHbBIIICHUS M YBETHUCHUS bubnuoteka [JOK
JIaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue raza. 3aBUCUMOCTD JIaBJICHUS Ta3a OT 00bEMa, bubnuotexa [JOK
TEMIIEPATyPbI https://m.edsoo.ru/ff0a2376
35 [lepenaya naBieHust TBEPABIMU TeJAMH, KUIKOCTIMU U bubmuoreka [IOK
razamu. 3akoH Ilackans https://m.edsoo.ru/ff0a25b0
36 JlaBieHune B *KUJIKOCTH U ra3e, BhI3BaHHOE JICHCTBHUEM bu6nunorexa [JOK
CHJIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3aga4d mo teme «JlapiaeHue B )KMAKOCTH U rase. bu6nunorexa [JOK



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718

3axoH [Tackansa»

https://m.edsoo.ru/ff0a2826

38 CooOmiaromuecst cocybl buomorexa LIOK
HHAot A https://m.eds00.ru/ff0a2970
39 lMunpaBnuueckuit npecc buomorexa LIOK
P P https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopiiHeBo# KUIKOCTHBIN HACOC
bubnnorexa [JOK
41 A &
T™MOocdepa 3eMiIH U IPUYUHBI €€ CYIIeCTBOBAHUS https://m.edsoo.ru/ff0a2bsa
bubnuorexa [JOK
42 B A
©C BO3/yXa. ATMOCEPHOE AaBICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocdepHoro aaBiieHus. OmbIT bubnmoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTh aTMOC(EPHOTO JTABJICHHSI OT BBICOTHI HaJT bubnmnoreka [JOK
YPOBHEM MODs https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepousa. AtmochepHoe n1aBieHrue Ha bubnmnoreka [JOK
pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau no teme "' AtmocdepHoe n1aBieHue"”
47 JleiicTBHE KUAKOCTH U raza Ha MOTPYKEHHOE B HUX bubnmnoreka [JOK
Teno. ApxumeaoBa cuia https://m.edsoo.ru/ff0a3276
JlaboparopHas pabota «OrmnpeaencHe BHITATKUBAIOIICH
48 CHJIBI, ICHCTB el Ha TeJo, IOTPYKEHHOE B bubmmorexa LOK
s yom > T1OTPY https://m.edsoo.ru/ff0a33fc
KHUJIKOCTB)
Jlaboparopnas pabota mo Teme «lccrnenoanue
49 3aBI/ICFI)/IMO(I:)TI/I BeI:)ca Tena B BOJE OT 06Lé1\I/11a MOTPYKEHHOU Bubmmorexa [IOK
a py https://m.edsoo.ru/ff0a3514
B )KHJIKOCTh 9aCTH TeJIa»
50 [InaBanue Ten buomiorexa LIOK

https://m.edsoo.ru/ff0a3a96
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JlabopaTopHas pabora "KoHCcTpyrpoBaHue apeomeTpa

51 WJIA KOHCTPYUPOBAHUE JIOJIKU U OIIpEAEIICHUE €€ 1
Ipy30n0bEMHOCTH"
Pemenue 3anau no remam: «IlnaBanue cyaos.
52 BosnyxomnaBanuey, «/laBienue TBEpabIX TE bubmmorexa LIOK
yx N ’ P ’ https://m.edsoo.ru/ff0a3654
KHUJKOCTEH U Ta30B»
53 KonTponpHas pabota mo reme «/laBneHue TBepabIX Te,
JKUIKOCTEN U ra30B)
bu6mmoteka [IOK
54 Mexannueckast pabora
P https://m.edsoo.ru/ff0a3f82
bu6mmoteka [IOK
55 MomHocTh. EquHUITBEI MOIITHOCTH
B FIHHT https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenoBanue "Pacuér MOIIHOCTH, pa3BUBAEMOI1 1
pu noabEMeE 1o jecTHuue"
57 [Tpocteie Mmexanu3Mmebl. Peryar. PaBHoBecue cui Ha
pbluare
58 Prruaru B Texnuke, ObITY U ipupoje. JlJaboparopuas 05 bubnuotexa [JOK
pabota «VccrnenoBaHue ycaoBUN paBHOBECHUS phlyara ' https://m.edsoo.ru/ff0a478e
59 Pemenue 3amau no teMe «Y clioBUsI pABHOBECHSI pbIUara bubmorexa [JOK
p p https://m.edsoo.ru/ff0a48a6
KoaddurmenT noneznoro neicTBUsS MeXaHU3MA.
60 JlaboparopHas pabora «M3mepenne KII/1 HakmoHHON 0.5
TIJIOCKOCTH
bu6nunorexa [JOK
61 Pemenue 3amau o teme "Pabora, momrnocts, KIT"
A - A https://m.edsoo.ru/ff0a4c48
62 Mexanunueckas sHeprus. Kunernueckas u bubnmnoreka [JOK

NMOTCHIUAJIbHAs SHCPIrUus

https://m.edsoo.ru/ff0a4252



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
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https://m.edsoo.ru/ff0a478e
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but6mmoreka [JOK

63 3aK0H COXpaHEHUsI MEXaHUYECKON SJHEPT U 1
P P https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT MO TeMe "IDKCIePUMEHTAITIBHOE
64 onpe/elIeHue N3MEHEHHS] KHHETUYECKOU U 1 1
MOTEHIIMATBLHON SHEPTUH MPU CKATHIBAHUU TEJIA 110
HaKJIOHHOM TI0CKOCTH"
65 KonTponbnas pabota no reme «PaboTa 1 MOIIHOCTb. 1
DOHeprus»
66 PesepBHblit ypok. PaboTa ¢ Tekctamu 1o Teme 1 bubnuorexa [JOK
"Mexanuyeckoe JBrxeHue" https://m.edsoo.ru/ff0adee6
67 PesepBHblii ypok. Pabora ¢ TekcTamu 1o TeMe 1 bubnmnoreka [JOK
"JlaBiieHue TBEPBIX TEJ, )KUIAKOCTEN U ra3oB" https://m.edsoo.ru/ffOa4ffe
68 PezepHsbiit ypok. Pabora ¢ Tekcramu no Teme "Pabora. 1
MouHocTs. OHeprus”
OBUIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KJIACC

KoaudecTBO 4acoB

Ipakr DJIeKTPOHHbIE
Ne uudpoBbie
Tema ypoka Beer Kontpoab | uyeckn ¢p
n/n HbIE e oOpa3oBaTe/ibHbIE
0
padoThl pador pecypchbl
bl
1 OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U 1 bubnuorexa [JOK
UX ONBITHBIE MOATBEPKACHUS https://m.edsoo.ru/ff0a5256
2 Macca u pa3mep aTOMOB U MOJIEKYII 1
3 Mopenu TBEPIOTO, KUJIKOTO U Ta3000pa3HOTO COCTOSHUN 1 bubnuorexa [JOK
BEILIECTBA https://m.edsoo.ru/ff0a540e
OObsicHeHrEe CBOMCTB TBEPOTO, KUAKOTO U Ta3000pa3HOTO
4 COCTOSIHMI BEIIECTBA HA OCHOBE MOJI0KEHUM MOJIEKYJISIPHO- 1
KHHETUYECKON Teopuu
bu6nuorexa [IOK
5 Kpucrannnueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KanuuIIpHOCTh. [loBepXHOCTHOE HATSHKEHUE 1 Bubnmorexa [IOK
P ' P https://m.edsoo0.ru/ff0a5530
7 TenoBoe pacuiupeHue u cxaTue 1 Bubmmorexa [IOK
p p https://m.edsoo.ru/ff0a5a26
8 Temmepatypa. CBsi3b TEMIIEPATYpPhI CO CKOPOCTHIO TETIOBOTO 1
JIBUKCHHS YACTHI]
9 Buytpennss sueprusi. CniocoObl U3MEHEHUS! BHYTPEHHEN 1 bu6muoreka [IOK
SHEPTUU https://m.edsoo.ru/ff0a5c60
bubnuotexa [JOK
10 Buasl Tenonepenaun 1 1

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

1 Ypok-koupepenius "[IpakTudeckoe UCIOIb30BaHUE TEIIIIOBBIX bubnmoreka [JOK
CBOMCTB BEIIIECTB U MAaTEPHAJIOB B LIEJIAX SHEprocoOeperkeHus" https://m.edsoo.ru/ff0a65c0
12 KomnnuecTBo TermnoTel. Y aeabHas TeII0eMKOCTh bubmmorexa LIOK
A https://m.edso0.ru/ff0a6976
VYpaBHeHnue TemioBoro 6anaxca. TenaooOMeH U TenaoBoe bu6mmoreka [IOK
13
paBHOBECHE https://m.edsoo.ru/ff0a7088
14 JlaboparopHas pabota "VccnenoBanue sIBICHHUS TEIUIOOOMEHA bubnuorexa [JOK
IIpY CMEUIMBAHUM XOJIOJHOM U ropsiueit Bozs!" https://m.edsoo.ru/ff0a6a98
15 Pacuer xonu4decTBa TEIIOTHI, HEOOXOAMMOTO JIJIsi HATPEBAHUS
TeJa U BBIIETSEMOr0 UM IMPH OXJIAXKACHUU
16 JlaboparopHas padota "OmnpeseneHue yaeabHON TeIT0eMKOCTH bubnmnoreka [JOK
BemecTna" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIIUBA. Y IeNbHAas TEIUIOTa CrOpaHus brbamorexa LOK
P oA P https://m.edsoo.ru/ff0a7b5a
18 [naBnenue n 0TBEpICBAaHUE KPUCTAIUIMYECKUX TE. Y A€IbHAS bubnuotexa [JOK
TEIIOTA IUIABJICHUS https://m.edsoo.ru/ff0a71d2
19 JlabopaTtopHas pabota "OmnpeneneHue yaeabHON TErI0ThI bubnuotexa [JOK
MJIaBJaeHUs Jbaa" https://m.edsoo.ru/ff0a72fe
but6mmoreka [IOK
20 [TapooOpazoBanue u koHaeHcanus. Mcrnapenne
poobPp A t P https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas termiora mapooOpa3oBaHus U
21 KOHJICHCAIIMH. 3aBUCUMOCTh TEMITEPATyPhl KUTICHHS OT bubmmorexa [IOK
' patyp https://m.edsoo.ru/ff0a786¢c
aTMoc(hepHOTro JaBICHHUS
99 BrnaxnocTs Bo3ayxa. JlabopaTopHas pabora "OmnpeneneHue bubnuotexa [JOK
OTHOCHUTEIIBHOM BJIaKHOCTH BO3yxa" https://m.edsoo.ru/ff0a7628
23 Pemenwe 3a1a4 Ha ornpeieIeHIE BIAKHOCTH BO3/TyXa
24 [TpuHuuB paboTHI TEIJIOBBIX ABUTaTeneid. [lapoBas TypOuHa.



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
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https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

JIBuraresnb BHYTPEHHETO CTOPaHUS

KII/ TermoBoro nurarens. TennoBble ABUTATENU U 3a1UTa

but6mmoreka [JOK

25 .
OKpY2KarollEeH cpelbl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHHMSI U MIPEBPALICHHS SHEPTUU B TEIIOBBIX
rporeccax
97 [ToaroroBka k KOHTpOJIBHOM padoTe 1o Teme "TernoBbie bu6muoreka [IOK
sBJICHUs. VI3MeHeHue arperaTHbIX COCTOSIHUM BeliecTBa" https://m.edsoo.ru/ff0a83f2
28 Kontponbnas padota nmo teme "TermoBeie siBiaeHus. MismeHeHue bubmuorexa [JOK
arperatHbIX COCTOSIHUI BelecTBa" https://m.edsoo.ru/ff0a86ae
29 Dnexrpu3anus Tel. [[Ba poia 3IeKTPUIECKIX 3apsiioB
30 VYpok-uccnenoBanue "IneKTpu3anus TeJI UHIYKUNUEH U TPU
COMPUKOCHOBEHHUH"
bu6mmoteka [IOK
31 B3aumogeiicTBue 3apsixeHHbIX Tel. 3akoH Kynona
a P Y https://m.edsoo.ru/ff0a87e4
32 Dnektpuyeckoe nose. HanpseHHOCTh 3JIEKTPUUECKOTO MOJIs. bubnuotexa [JOK
[IpuHIUI Cyneprno3uIuu 3JIEKTPUYECKHUX MTOJIEH https://m.edsoo.ru/ff0a8a0a
33 HocuTenu snexktpruyeckux 3apsaoB. DIeMEHTApHBIN 3apsil.
Crpoenue atoma
34 [IpoBOAHMKY M TUAJIEKTPUKU. 3aKOH COXPaHEHUS bu6muoreka [IOK
DJIEKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha MpUMEHEHUE CBOMCTB JIEKTPUUECKUX bubnuotexa [JOK
3apsa0B https://m.edsoo.ru/ff0a90cc
36 DNEeKTPUYECKHUI TOK, YCIOBHS €T0 CyIeCTBOBaHMS. MIcTOUHNKI bubnmoreka [JOK
DIEKTPUYECKOIO TOKa https://m.edsoo.ru/ff0a95a4
37 JleficTBUS DTIEKTPUIECKOTO TOKA bubmmorexa LIOK
P https://m.edsoo.ru/ff0a96b2
38 Ypok-uccnenoBanue "J{eiicTBUE IEKTPUIECKOTO OIS HA



https://m.edsoo.ru/ff0a7c7c
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MPOBOJHUKHU U TUDJICKTPUKH"

39 DNeKTPUUECKUN TOK B METallIaxX, KUAKOCTAX U ra3zax buomorexa LIOK
P e https://m.edsoo.ru/ff0a9838
40 DneKTpuyecKas 1enb U €€ COCTaBHbIC YaCTH
41 Cuna toka. Jlaboparopnas pabota "M3mepenue u 05 bu6muoreka [IOK
peryjaupoBaHue CUIIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
42 DnexTpuueckoe Hanpsbkenue. Bonermetp. JlabopaTopHas 05 bubnmnoreka [JOK
pabota "M3MepeHue U peryJupoBaHnue HanpsoKeHus " ' https://m.edsoo.ru/ff0a9e14
43 CornpoTHBIeHHE TPOBOJIHUKA. Y IETTbHOE COMTPOTHUBIICHUE bubnmnoreka [JOK
BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas padota "3aBUCUMOCTb 2JIEKTPUIECKOTO
44 COIPOTUBJICHUS MMPOBOJHUKA OT €r0 JUIUHBI, IUIOIIAIN 1 bubmorexa LHOK
P POBOA "Il > IHIOTAA https://m.edsoo.ru/ff0aa738
MOTIEPEYHOI0 CEUEHHUs U MaTepuaiia
45 3aBUCUMOCTB CHJIBI TOKA OT HamlpsKeHus. 3akoH Oma aiis bu6muoreka [IOK
y4acTKa 1enu https://m.edsoo.ru/ff0aa44a
JIaGoparopHas pabota "HccrnenoBanue 3aBUCUMOCTH CHIIBI
46 TOKa Ii/l)_'[ g ero ze €3 PE3UCTOP, OT COMPOTURIICHUS PE3UCTOPa U 1 bubmorexa [TOK
> AV pes p " P P P P https://m.edsoo.ru/ff0aa04e
HanpsDKeHUs Ha pe3ucTope
47 [TocnenoBarenpHOE M MapauIeIbHOE COSTMHEHUS MIPOBOIHUKOB
JlabopaTtopHas padota "I[IpoBepka nmpaBuiia CI0KEHUS
48 HanpsHKEHUH TPU MOCIIe0BAaTEIbHOM COEAMHEHUH IBYX 1 bubmorexa [TOK
P " P https://m.edsoo.ru/ff0aaa58
PE3UCTOPOB
49 JIaGoparopnas pabota "IIpoBepka npaBuia Juis CHIIbI TOKA U 1 bu6muoreka [IOK
NapajuIeIbHOM COEIMHEHNN PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemenue 3agau Ha npuMeHeHne 3akoHa Oma 11 pa3IunyHOro bubnuotexa [JOK
COEJTMHEHUS TTIPOBOTHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH JIEKTPUUYECKOTO TOKA. 3aKoH J[oyris- bubnuotexa [JOK
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Jlenma https://m.edsoo.ru/ff0ab124
59 JIaboparopHas pabora "OmnpeneneHue padoThl U MOITHOCTH 1 bu6muoreka [JOK
3IEKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
53 DNEeKTPUYECKHE LIETTH U TIOTPEOUTENH IICKTPUICCKON SHEPT U bu6muoreka [IOK
B ObITy. KOpoTKO€ 3amMbIKaHue https://m.edsoo.ru/ff0ab660
[ToaroroBka K KOHTPOJILHOM paboTe MO TeMe "IIEKTPUICCKHE
54 3apsiabl. 3apsHKEHHBIE TEIA U UX B3aUMOAEHCTBUA. [10CTOSIHHBIN bubmmorexa ITOK
PIIBL. Sapi | ' https://m.edsoo.ru/ffoabd2c
AIEKTPUUCCKUN TOK
KonTponbHas pabota no treme "DneKTpudecKue 3apsibl.
. N bubnuorexa [JOK
55 3apspKeHHBIC Tela U UX B3auMoaecTBus. [locTossHHBIN
. " https://m.edsoo.ru/ff0abea8
AIEKTPUIECKUN TOK
56 [TocTosiHHBIE MATHUTHI, UX B3aUMOJICHCTBUE
bu6mmoteka [IOK
57 VYpok-uccnenosanue "M3ydenue nosieil H0CTOSHHBIX MArHUTOB" 1
P A e https://m.edsoo.ru/ff0ac3d0
58 MaruauTHOE nojie. MaruutHoe 1mojie 3eMJId U ero 3HaYeHUe IS bubmmoreka [IOK
KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
59 OmneIT Opcrena. MarHUTHOE MOJIE ANEKTPUUECKOTO TOKA bubnmnoreka [JOK
MarsuTtHo€ 1oJje KaTylKu ¢ TOKOM https://m.edsoo.ru/ff0acld2
[IpumeneHue >1eKTpoMarHuToB B TexHuke. JlabopaTopHas
60 abora "M3yueHue nelicTBUSI MAarHUTHOIO IT10JIS HA IIPOBOIHUK C 0.5 bubmorexa TTOK
P " i P ' https://m.edsoo.ru/ff0ac74a
TOKOM
DNeKTpOoABUTATEINb MOCTOSTHHOTO ToKa. Mcnonb3oBanue
61 3JIEKTPOJIBUraTeael B TEXHUYECKUX YCTPOUCTBAX M Ha bu6muoreka [IOK
Tpancnopte. JlaboparopHas padora "KoHcTpyupoBanue u https://m.edsoo.ru/ff0ac86¢c
W3y4eHHE PabOTHI dNEKTpoABUTaTENs "
62 OmnbrTel @apasest. 3aKOH IEKTPOMArHUTHON WHIYKITHH.

[IpaBuno Jlenna



https://m.edsoo.ru/ff0ab124
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OnextporenepaTop. CriocoObl MOTYYEHHS dIEKTPHUUECKONR

63 SHEPrUH. DIEKTPOCTAHIIUU Ha BO30OHOBIISIEMBIX UCTOYHHKAX 1
SHEPTUU
64 IToaroroBka Kk KOHTPOJIBHON paboTe MO TeMe "INEKTPUUECKUE U 1
MarHuTHBIC SIBJICHUS"
65 KonrponbHast pabora 1o Teme "DIEKTpUYECKHE U MATHUTHBIC 1 bu6nuorexa IIOK
ABJICHNA" https://m.edsoo.ru/ff0acb14
66 PesepHblil ypok. Pabora ¢ Tekcramu o Teme "TemoBbie 1 bu6nuoreka [IOK
ABJIeHNA" https://m.edsoo.ru/ff0acc5e
67 PesepBHeIit ypok. Pabora ¢ Tekctamu 1o Teme "TlocTostHHBIN 1 bubmuorexa [JOK
AIEKTPUUYECKUN TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblii ypok. Pabora ¢ Tekctamu 1o reme "MarHuTHbie 1
SIBJICHUS "
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 145



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne uudposeie
Tema ypoka Kontpoubnbie | IIpakTnueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 Mexanunyeckoe aBmkeHre. MarepuanbHas TouKa 1
9 Cucrema orcueta. OTHOCUTEIIBHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
JBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSIMOJIMHEWHOE ABUKEHUE 1 bubmorexa IOK
P P https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHoe npsiMonrHeitHOe nBkeHue. CpeaHsis u 1
MTHOBEHHAs CKOPOCTh
5 [IpssMOnMHENHOE PaBHOYCKOPEHHOE IBUKCHHUE. 1 bubnuoreka [JOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CKopOoCTh MPSIMOJIMHEHHOTO PABHOYCKOPEHHOTO 1
neuxenus. ['paduk ckopoctu
JIabopartopHas pabota "OmnpeneneHue yCKOpEeHUs Tena
7 IIPU PAaBHOYCKOPEHHOM ABMKEHHUHU 110 HAKJIOHHOM 1 1 bubmmorexa TTOK
PP }: P https://m.edsoo.ru/ff0adb18
TIJIOCKOCTH
8 CoOoauoe nanenue teir. OnbITe! [anunes 1
9 PaBHOMEpHOE ABMKEHUE IO OKpYXHOCTHU. [lepron n 1 bubnmoreka [JOK
yactoTta obpaieHus. JInneliHas u yriioBast CKOpOCTH https://m.edsoo.ru/ff0ael76
10 LeHTpoCcTpeMHUTENIBHOE YCKOPEHHE 1
bu6mmoreka [IOK
11 Ilepseiii 3akoH HeroToHa. BekTop cuibl 1
P p https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HetoTona. PaBHOEHiCTBYOIIIAS CHla 1 bu6mmorexa [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
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https://m.edsoo.ru/ff0ae72a

bu6mmoreka [IOK
13 T i H .C
PETHH SAKOH HPIOTOHA. L-YTEPIOSHIHA CHLT https://m.edsoo.ru/ff0ae982
14 Pemenue 3agay Ha npumMeHeHue 3akoHOB HeroToHA bubmmorexa [JOK
A P https://m.edsoo.ru/ff0aeb6c
Bbubmmorexa [JOK
15 Cra ynpyroctH. 3akon ['yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anay no reme «Cuia ynpyroctu
17 JlaboparopHas pabota «OmnpeneneHue KeCTKOCTH bubnuorexa [HOK
MPY>KUHBDY https://m.edsoo.ru/ff0aee28
bubmnoreka IIOK
18 Cuna Tperns https://m.edsoo.ru/ff0af738
bubmuorexa [JOK
19 Pemrenue 3amau no reme «Cuiia TpeHUs» https://m.edsoo.ru/ff0afa26
20 JlaboparopHas pabota "Omnpenenenue kodpduireHTta bubmuorexa [JOK
TPEHUs CKOJIbXKEHUs" https://m.edsoo.ru/ff0af8be
21 Pemenue 3anau no teme "3akonsl HetoTona. Cuina bubnuorexa [JOK
ynpyroctu. Cuia tpenus" https://m.edsoo.ru/ff0afb8e
29 Cuia TSHKECTH U 3aKOH BCEeMUPHOTO TSATOTEHUS. bubnnoreka [JOK
VYckopeHnue cBOOOAHOrO NaieHUs https://m.edsoo.ru/ff0af044
Ypok-koHpepeHmus "J[BIKkeHNEe Tell BOKPYT
23 rpaBUTalMOHHOrO 1eHTpa (ConHeyHas cucTeMa).
l'anaktun"
24 Pemenue 3agad nmo reme "Cusa TSXKECTH U 3aKOH bu6mmoteka [IOK
BCEMUPHOTO TSATOTCHUS" https://m.edsoo.ru/ff0af5f8
o5 IIepBas kocmuueckas ckopocTs. HeBecoMocTs u bubnnoreka [IOK

neperpys3ku

https://m.edsoo.ru/ff0af33c
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PaBHOBecue MaTepralbHOW TOUYKU. AOCOTIOTHO TBEPIOE

R S bu6 OK
26 Teno. PaBHOBecHe TBEPIOIO Tella ¢ 3aKPEINIEHHON OChIO nommoreka L
— https://m.edsoo.ru/ff0afe36
27 MowmeHnT cuisl. LlenTp Tskectn
28 Pemenue 3anau no reme "MomeHT cuiibl. LleHTp bubmuorexa [JOK
TSAKECTH" https://m.edsoo.ru/ff0b02b4
29 IToaroroBka K KOHTPOJILHOM pabOTE MO TEMe bubnuoreka [JOK
"Mexannueckoe ABmxeHne. Bzanmoaeicresue tea" https://m.edsoo.ru/ff0b0408
30 KonTponbnas pabota no reme "MexaHnueckoe bubnuorexa [HOK
nBuxkeHue. Bzaumoneiicteue ten" https://m.edsoo.ru/ffOb06ec
31 Nmnynbc Tena. UMimynbe cuibl. 3aKOH COXpaHEHUS bubnuorexa LIOK
HMITYJIbCa. YTIPYTroe U HEYNPYTroe B3auMOIeHCTBUE https://m.edsoo.ru/ffOb07fa
bu6 OK
32 Pemenue 3amad mo Teme "3akoH COXpaHEHUS UMITyJIbCa" nommorexa L
https://m.edsoo.ru/ff0b096¢c
33 Ypok-koH(pepeHnus "PeakTuBHOE IBMKEHUE B TIPUPOIE
U TeXHHUKE"
bu6nuorexa [IOK
34 Mexanunyeckast paboTa U MOIIHOCTh
p B https://m.edsoo.ru/ff0b0Oa84
bu6 OK
35 PaboTa cuiibl TSKECTH, CUITBI YIPYTOCTH U CUJTBI TPEHUS nosmotexa I
https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabota «OnpeneneHue padbOThI CHUITBI
36 TPEHUSI IPU PaBHOMEPHOM JIBH)KEHUU Tella 1o
TOPU30HTAIILHON MOBEPXHOCTH
37 CBs3b sHepruu 1 padotsl. IloTeHnManbpHas sHeprus
38 Kunernueckas sueprus. TeopeMa 0 KHHETUYECKOU bubmuorexa [JOK
SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHUsI YHEPTUU B MEXaHUKE



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
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40 JlaboparopHas pabota «3yueHne 3aKk0OHa COXpaHEHUS bubmmoreka [JOK
SHEPTUID https://m.edsoo.ru/ffOb12fe
41 KonebaTenpHOE TBMIKEHNE U €T0 XapaKTEPUCTUKU bubmmorexa [JOK
https://m.edsoo.ru/ff0b1858
42 3aryxaromue Konebanus. Bolnyx1eHHbIe KoeOaHusl. bubnmoreka [JOK
Pesonanc https://m.edsoo.ru/ff0b20f0
43 MatemaTuueckuil ¥ py>KUHHBIA MasTHUKU
44 VYpok-uccienoBanue «3aBUCUMOCTh TIEpHOJIa KOJIeOaHmit bubnuoreka [IOK
OT JKECTKOCTH IIPY>KUHBI U MAcCChl rpy3a» https://m.edsoo.ru/ff0Ob197a
45 [IpeBpariieHre SHEPTrUU MPU MEXAHUIECKUX KOIeOaHUSIX
46 JlaboparopHas pabota «OmnpeneneHue 4acTOThl U bubnuoreka [JOK
nepuoja KojaebaHui Ipy>KMHHOTO MasiTHUKA https://m.edsoo.ru/ffOblaec
JIaboparopHas padota «IIpoBepka He3aBUCUMOCTH
47 nepuoia KojaebaHuit rpysa, Mo BEIIEHHOTO K HUTH, OT bubmorera I[IOK
MACCHI Ipy3ay https://m.edsoo.ru/ff0b197a
48 Mexanunyeckue BoiHbl. CBOKWCTBA MEXaHUYECKUX BOJIH. bubnuorexa [JOK
IIpononbHBIE U NTONIEPEUHBIE BOJIHBI https://m.edsoo.ru/ff0b21fe
49 VYpok-koHpepennus "MexaHndeckue BOJIHbI B TBEPIOM
tene. CelicMMUecKUe BOJIHBI"
50 3ByK. Pacmipoctpanenue u oTpaxxeHne 3ByKa
51 Ypok-uccnenoBanue "HabmoneHne 3aBUCUMOCTH
BBICOTBI 3ByKa OT YaCTOTHI"
59 I'poMKOCTB 3ByKa M BBICOTA TOHA. AKYCTUYECKHAN
pe30HaHC
53 Ypok-koHpepeHus "YIibpTpa3ByK U HHPpPa3BYK B bubnmnoreka [JOK
IIPUPOJE U TEXHUKE" https://m.edsoo.ru/ffOb23ca
o4 [ToaroroBka Kk KOHTPOIBHOU paboTe Mo Teme "3aKOHBI bubnmoreka [JOK
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coxpaHeHus. MexaHn4eckue KoieOaHus U BOJTHBI"

https://m.edsoo.ru/ff0b25f0

KonTpomnpHas pabota mo Teme "3aKOHBI COXpaHEHUSI.

55
Mexannueckre Koyie0aHus ¥ BOJTHBI"
56 DNEeKTPOMArHUTHOE MoJie. DIEKTPOMArHUTHBIE BOJTHBI Bubmmorexa [IOK
P ' P https://m.edsoo.ru/ff0b2abe
o7 CBolicTBa 3J1EKTPOMarHUTHBIX BOJIH
Ypok-konpepennus "lIkana 37eKTpOMarHUTHBIX BOJIH.
58 Hcnonbs3oBanue 37€KTPOMarHUTHBIX BOJIH JIJISi COTOBOM bubmmorexa [JOK
" P https://m.edsoo.ru/ffOb2fe6
CBSI3U
VYpok-uccnenosanue "M3yyeHue CBONCTB
59 AJIEKTPOMArHUTHBIX BOJIH C MTOMOIIbIO MOOUIIBEHOTO bubmmorexa [JOK
P " https://m.edsoo.ru/ff0b2c6c
tenedoHa
60 Pewrenue 3aiau Ha onpezesieHne YaCTOThl U IJIMHBI
3JIEKTPOMATHUTHOMN BOJIHBI
61 DnekTpoMarauTHas mpupojaa ceera. CKOpoCTh CBETa. bubnuorexa [JOK
BoustHOBBIE CBOICTBA cBETA https://m.edsoo.ru/ff0b31d0
62 Hcrounuku ceera. [IpssmonuHeliHOe pacipoCTpaHEHNE bubnunoreka [JOK
ceta. 3atMeHust ConHua u JIyHel https://m.edso0.ru/ff0b3658
63 3akoH oTpaxkeHus cBeTa. 3epkaia. Pemenue 3anay Ha bubmuorexa [JOK
IIPUMEHEHHE 3aKOHA OTPaXEHUS CBETA https://m.edsoo.ru/ff0b38c4
64 [Ipenominenue cBera. 3aKOH NPETOMIICHHS CBETA bubnmorexa [IOK
P ' P https://m.edsoo.ru/ffOb3aea
[TonHoe BHyTpeHHEe oTpaxkeHue cBera. Vcrnonb3oBanue
65 MTOJTHOTO BHYTPEHHETO OTPAKECHHSI B ONITHYECKUX bubmorera I[JOK
https://m.edsoo.ru/ffOb3c5c
CBETOBOJAAX
66 JlabopaTtopHas pabota "lMccnenoBanue 3aBUCUMOCTH

yriia mpeJIoMIICHUA CBETOBOTO JIyda OT yrjia maaCcHus Ha
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nn

rpaHuiie "BO31yX-CTEKJIO

Ypok-koHpepenmus "Vcnonb30BaHNE TOTHOTO

67 BHYTPEHHETO OTPa’KCHUS: CBETOBO/IBI,
ONTUKOBOJIOKOHHAS CBSI3b"
Bbubmmorexa [JOK
68 J .0
HIHEDL LHTHHACCI CHUIa JHHSE https://m.edsoo.ru/ff0b3f2c
bubmnoreka IIOK
69 I1 0 i
OCTPOCHHE HIODPWRCHIH B JHH3ax https://m.edsoo.ru/ff0b444a

70 JIaboparopHas pabdota "Omnpenenenue GOKyCHOTO bubnuorexa HOK
PacCTOSHUS U ONITUYECKON CHIIBI COOHMparoieil TUH3bI" https://m.edsoo.ru/ff0b4206

bubmnoreka IIOK

71 Ypok-koHpepenmus "OnTudeckue TMH30BbIE TPUOOPHI"

P depenn prbop https://m.edsoo.ru/ffOcOa7e

72 I'na3 kak onTuyeckas cucrema. 3peHue bubmmorexa HOK

P https://m.edso0.ru/ff0b4684

73 VYpoxk-konpepenuus "ledexrsl 3penus. Kak coxpanutsb
3peHue"”

74 Pasnoxxenue 6enoro csera B criekTp. OnbITel HploTOHA. bubnunoreka [JOK
CrnoxxeHue CeKTpaIbHBIX IIBETOB. Jlucmepcus cBeta https://m.edsoo.ru/ff0c0f4c
JIaGopatopHas paboTa "OMBITHI 10 Pa3JI0KEHUIO O€JI0r0

75 CBETa B CIIEKTP U BOCIIPUATHIO I[BETA MPEAMETOB IIPU UX bubnmorexa [IOK

P P i p" A P https://m.edsoo.ru/ffOcOe2a
HaOJTIOICHUH Yepe3 I[BETOBBIC (PUITBTPBI
76 Ypok-npakTukyM "BoJIHOBBIE CBOICTBA CBETA:!
nucnepcusi, uHTepdepennus u nudpakuus”
bu6mmoreka [JOK
7 O Pesepdopna aHeTapHas MOJENb aToMa
HbITH PhOpAA H ILIAHCTAPHAS MOZCIE ATOM https://m.edsoo.ru/ff0c12a8
78 IToctynarsr bopa. Moznens atoma bopa
79 Hcnyckanue v IOTJIOIEHHE CBETa aTOMOM. KBaHTEHI. bubnmnoreka [JOK
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JIuHeiyaTbie CIEKTPBI

https://m.edsoo.ru/ff0c144c

80 Vpok-ipaktuxyM "HaOiroaeHne CrieKTpoB ucnyckanus" buGnnorexa [IOK
p p M a P Y https://m.edsoo.ru/ff0c1550
81 PanmoaxTrBHOCTE U €€ BUIBI buGnnorexa [IOK
g a https://m.edsoo.ru/ff0c1672
82 Crpoenue aroMHOro saapa. Hykimonuas Moiens bubmmorexa TIOK
p Apa. Byt a https://m.edsoo.ru/ffOc18ac
bubmnoreka IIOK
83 PannoaktuBHBIE IpeBpaieHusi. M30ToIsl
. peBpail https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: "PagnoakTuBHBIC bu6mmoteka [IOK
npespamieHus" https://m.edsoo.ru/ffOclbda
85 [Tepron momypacmana
86 Ypok-koH(pepeHus "ParoakTUBHEBIC H3TyUYCHUS B bubnuoreka [IOK
MpUpO/Ie, MEAULIMHE, TEXHUKE" https://m.edsoo0.ru/ff0c2126
87 SnepHble peakuuy. 3aKOHBI COXpAaHEHUS 3apsJI0BOTO U bub6nuorexa LIOK
MacCOBOTI'0 YHCEII https://m.edsoo.ru/ff0c1c58
88 DHeprus CBI3M aTOMHBIX saep. CBsA3b MAacChl U SHEPTUU bubmorexa IIOK
p P p https://m.edsoo.ru/ffOc1d7a
89 Pemenue 3anau o teme " nepusie peakyn”
90 Peakuuu cunTes3a u nenenus saep. VIcTouHuKY sHeprun bubmuorexa [JOK
CouHIia 1 3BE31Q https://m.edsoo.ru/ff0c1e88
o1 Ypok-koudepenmus "Anepuas sHepreTuka. JleicTBus
PaaNOAKTUBHBIX U3JIy4YeHUH Ha )KMBbIE OPTaHU3MBbI"
[ToaroroBka Kk KOHTPOJIBHOU PabOTE MO TEMe
92 "DJIeKTPOMardHuTHOE II0JIE. DJIIEKTPOMATrHUTHEIE BOJIHBI bubnmorexa [IOK
P | ' P ’ https://m.edsoo.ru/ffoc223e
KBanToBbIe sBlIeHUS
93 KontponbHas pabota 1o reme "DIeKTpOMarHuTHOE
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noJje. JeKTPOMarHuTHbIE BOJIHBL. KBaHTOBBIC sABIEHUS"

94 [ToBTOpenue, 06o6menue. Jlaboparopusie paboThI 1O 1 1 bubnuoreka [IOK
Kypcy "B3aumoneiictue ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 0600IIeHNE. Perenne pacueTHbIX U bubmuorexa [JOK
95 1
Ka4eCTBEHHBIX 3a7a4 no teme "TermioBbie npouecco” https://m.edsoo.ru/ff0c2572
[ToBTOpenue, 06o61IeHne. Pemene pacueTHbIX U
96 KadecTBeHHBIX 3a11a4 o Teme "KII/] TernoBbix 1 bubmmorera LHOK
o 8 https://m.edsoo.ru/ff0c2a22
JBUTATEICH
97 [ToBTOpenue, 06061meHne. Penienne pacueTHbIX U 1 bubnuorexa [HOK
KadecTBeHHBIX 3a11a4 1o Teme "KII]] anekTpoycTanoBoK" https://m.edsoo.ru/ff0c2b30
08 [ToBTOpenue, o6o6menue. Jlaboparopusie pabOTHI 11O 1 1 bubnmoreka [JOK
Kypcy "CseToBbl€e siBIEHHAA" https://m.edsoo.ru/ff0c2c52
99 [ToBTrOopenue, o600mmenue. Pabora ¢ TekcTamu 1Mo Teme 1 bubnuorexa LIOK
"3aKOHBI COXPAHEHHUS B MEXAHUKE" https://m.edsoo.ru/ff0c2d6a
100 IToBTrOopenue, o6o0mmenue. PaboTa ¢ TekcTamu 1o Teme 1 bu6mmorexa [IOK
"Konebanus u BOTHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o6ob6menue. Pabora ¢ Tekcramu 1o reme 1 bubnuoreka [IOK
"CBeToBbI€ sIBICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o6ob6meHue. Pabora ¢ Tekcramu 1o Teme 1
"KBanrtoBas u siaepHas ¢puzuxa"
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27
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YYEBHO-METOJANYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI VYUEHUKA

®dusuka, 7 knacc/ [lepeimkun U.M., UBanoB A.W., AkiimoHepHOE 00IIECTBO
«3narensctBO «lIpocBemenue»

» dusuka, 8 kimacc/ [epeimkua A.B., O011eCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«JIPODA»; AkninonepHoe odmiectBo «3narenbcTBo «IIpocBemeHuey

» Guzuka, 9 knacc/ [epoimkun A.B., ['ytauk E.M., O0111ecTBO ¢ orpaHuYeHHON
O0TBETCTBEHHOCTHIO «JIPODAY; AxkiimonepHoe o011ecTBO «31aTenbcTBO
«IIpocsenieHue»

METOAUYECKHUE MATEPUAJIbI VIS YYUTEJIA

7 KIIACC

1. epoimkun .M, UBanoB A.U. ®usuka. 7 kinacc. Y4eOHUK 115t
oO1eoOpasoBarenbHbIX yupexaeHuit «[Ipocsemienue.» 2023.

2. Mapon A.E., Mapon E.A., [To3otickuit C.B.. COopHHK BOIIPOCOB U 337a4 10 (hHU3UKE.
7xn. — M.: IIpocBemenue, 2023.

3. Mapon A.E., Mapon E.A. Jlunaktideckne MaTepuansl o pusuke. 7xi1. — M.:
[Ipoceemienne, 2023.

4. Mapon A.E., Mapon E.A. CamocTosiTeNbHBIE U KOHTPOJIbHBIE PA0OTHI 110 (hu3uke 7
k1. M.: [IpocBemenue, 2023.

5. Xannanosa T.A., XannanoB H.K.. PaGouas Terpanp no ¢pusuke 7 k1. M.:
ITpocsemenne, 2023.

6. MeToanueckoe mocodue

7.Yepnukona, Onbra AnekceeBHa. @usnka . 7-i kjacc : 0a30BbIl yPOBEHD:
MeTroandeckoe rnocodue k yueounky M. M. Ilepsimkuna, A. Y. ViBanosa / O. A.
Yepuuxona, C. H. I'manenxona, B. B. Kyapssues. — 3-e u3j., nepepad. — Mocksa :
ITpocsemenne, 2023.

8 KJIIACC

1. lepoimkun U.M, UBanoB A.U. ®usuka. 8 kinacc. Y4eOHUK 115t
oOmeoOpasoBarenbHbIX yupexaeHuit «l[Ipocsemienue.» 2023.

2. Mapon A.E., Mapon E.A., TTozoiickuii C.B.. COopHHK BOITPOCOB U 3a1a4 10 (hHU3HUKE.
8 xi1. — M.: ITpocenienue, 2023.

3. Mapon A.E., Mapon E.A. JIlunaktuueckue marepuaisl no gusuke. 8 ki. — M.:
[Ipocsemenue, 2023.

4. Mapon A.E., Mapon E.A. CamocTosiTeIbHBIE M KOHTPOJIbHBIE pabOTHhI 1O (pu3uke 8
k1. M.: [IpocBemenue, 2023.

5. XannanoBa T.A., XannanoB H.K.. PaGouas Tetpanp no ¢pusuke 8 k1. M.:
[Ipoceemenne, 2023.

6. Metoauueckoe nocodue



7.YepnukoBa, Onbra AnexkceepHa. @u3uka : 8-i1 kiacc : 6a30BbIN yPOBEHbD :
MeToaudeckoe mocooue k yueOnuky M. M. Ilepriikuna, A. . Banosa / O. A.
Yepuuxona, C. H. I'manenxona, B. B. Kyapssues. — 3-¢ u3., mepepad. —Mocksa :
[Ipocsemenue, 2023.

9 KJIACC

1. Iepsiuxkun U.M, BanoB A.U. ®uzuka. 9 kinacc. YueOHUK 115
ob1eoOpazoBareNbHBIX yupexaenui «[Ipocsemenue.» 2023.

2. Mapou A.E., Mapon E.A., Tlozoiickuii C.B.. COopHUK BOITPOCOB U 3a7a4 10 (hU3UKE.
9 k1. — M.: [IpocBemenue, 2023.

3. Mapon A.E., Mapon E.A. lunaktuueckue matepuaisl o pusmke. 9 ki — M.:
[Ipoceemenue, 2023.

4. Mapon A.E., Mapon E.A. CamocTosiTeTbHBIE U KOHTPOJIbHBIE padOTHI IO pu3nke 9
k1. M.: [IpocBemenue, 2023.

5. Xannanosa T.A., XannanoB H.K.. PabGouas retpanp no pusuxe 9 xi. M.:
[Ipocsemenne, 2023.

6. MeToanueckoe mocodue

7.Uepnuxona, Onbra AnexceeBHa. ®usnka : 9-if kiacc : 6a30Bblil yPOBEHb :
MeTroanudeckoe rnocodue k yueouuky M. M. [epoikuna, E. M. I'ytauk, A. Y. UBaHoBa,
M. A. ITerpooii / O. A. Uepnukona, C. H. 'magenkosa, B. B.

KynpsiBues. — 3-e u3z., nepepad. — Mocksa : [Ipocsemienue, 2023.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

7 KJIACC

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

2. BuzneoonsiTel Ha ypokax. — Pesxxum nocryna: http://fizika-class.narod.ru

3. Enunas komnexius mudpoBbeix 00pa3oBaTeIbHBIX pecypcoB. — Pexxum noctymna:
http://school- collection.edu.ru

4. luTepecHble MaTepuallbl K ypokaM (PU3HMKH MO TeMaM; TECTHI 110 TeMaM; HarJIsIHbIE
nocobus k ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

5. lludpossie oOpa3oBaresbHbIe pecypehl. — PeskuMm moctyma: http://www.openclass.ru
6. DnekTpoHHbIe yueOHUKHN IO pu3uke. — Pexxum nocryna: http://www.fizika.ru

8 KJIIACC

1. bubnmnoreka — Bc€ mo npenmery «duszukay. — Pexxum nocrymna:
http://www.proshkolu.ru

2. BuzeoonsiTel Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

3. Enunas xomtexius mudpoBbeix 00pa3oBaTeIbHBIX pecypcoB. — Pesxkum moctyma:
http://school- collection.edu.ru


http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-/

4. lnrepecHble MaTepHasbl K ypokaM (GU3MKH IO TEMaM; TECThI [0 TeMaM; HaTJISIHbIE
nocoOus K ypokam. — Pexxum noctyma: http://class-fizika.narod.ru

5. Iludposeic 00pazoBaTebHbIC pecypchl. — Pexxum moctyna: http://www.openclass.ru
6. DnekTpoHHbIC YueOHUKH 110 pu3uke. — Pexxum goctyna: http://www.fizika.ru

9 KJTIACC

1. BuneoonsIThl Ha ypokax. — Pesxum nocryma: http://fizika-class.narod.ru

2. EnuiHas KoJUTEKIHs U(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB. — PEIKUM qOCTyIA:
http://school- collection.edu.ru

3. IHTepecHble MaTepHatbl K ypokaM GHU3HMKH 110 TEMaM; TECThI [0 TeMaM; HaTJISTHbIC
nocodus K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

4. Iludpossie oOpazoBaTenbHbIE pecypcehl. — Pexum goctyna: http://www.openclass.ru
5. DnekTpoHHbIe yueOHUKHU 10 pusuke. — Pexxum nocryna: http://www.fizika.ru
6.lucrannmonnas mkoia Ne368 http://moodle.dist-368.ru/ OtkpeiThiii k1ace. CeTeBoe
obpasoBarenbHOe coobriecTBo. http://www.openclass.ru/node/109715

7. Enunas xosuiekuus HudpoBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHbIi EHTP HHPOPMALIMOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Uurepuer ypok. http://interneturok.ru/ru/school/physics/

10. I'azera «1 ceHtsa0ps» Marepuains o gusuke. http://archive.1september.ru/fiz

11. Aaumanuu pusrueckux o0bekToB. http://physics.nad.ru/

12. XXuBas ¢usuka: oOyuaromias nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/


http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://fizika-class.narod.ru/
http://school-/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://moodle.dist-368.ru/
http://www.openclass.ru/node/109715
http://schoolcollection.edu.ru/catalog/
http://www.fcior.edu.ru/
http://interneturok.ru/ru/school/physics/
http://archive.1september.ru/fiz
http://physics.nad.ru/
http://www.int-edu.ru/soft/fiz.html
http://www.fizika.ru/
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