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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOIl 00pa30BaTENbHOW MPOTpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH OOYYalOIIMXCS M OpraHUu3alUi0 H3Y4YCHHS
bU3MKKM Ha NESITEIIBHOCTHOW OCHOBE. B mporpamme mo (u3uke yduUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHUs, a TAaKKe
MEXKIIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no usuke ycTaHaBIMBAET paclpeieiieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
W3YUYEHHsS] TEM, OCHOBAHHYIO Ha JIOTMKE PA3BUTHUSl MPEIMETHOTO COJICPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

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

®uzrka SBISIETCS  CUCTEMOOOPA3yIOIMMM  JUIsi  €CTECTBEHHO-HAyYHBIX
y4€OHBIX PEIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
W SIBJICHUM, M3y4yaeMbIX XUMHUEH, Ouosioruend, actpoHomMued u ¢GU3NIECKON
reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYH) KapTUHY MHpa,
MPENOCTaBIsieT HamOoJiee SCHbIE O00pa3ibl MPUMEHEHHS HAyYHOTO METOo/a
MO3HAHUSA, TO €CTh CII0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

Opnna U3 THaBHBIX 337a4 (PU3MUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaronuxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOLIMMH €CTECTBEHHO-HAYYHYIO
IPaMOTHOCT:

e HAYYHO OOBSCHSTH SIBJICHUS,

e OIIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCIICIOBAHNUS,

e UHTEPHPETHPOBATH  JIaHHBIE U  KCIOJB30BaTh  HAy4YHbBIC
JI0Ka3aTesIbCTBA JIJISl OJIYYEeHHS BBIBOJIOB.

[lenn wu3yueHuss (PU3NKK HAa YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «®Pusmka» B



oOpazoBarenbHBIX opraHuzauusix Poccuiickoit denepauuu, peanu3yromux
OCHOBHBIE  00111€00pa30BaTENbHBIE IPOTPAMMBI, YTBEPXKIAEHHOW pEIIeHUEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poToKosa oT 3
nekadps 2019 r. Ne [1K-4BH).

Heau uzyyenust pu3uKu:

npuoOpeTeHne HHTEepeca M CTpEeMJICHHs] OO0y4yaloumxcs K HaydYHOMY
U3YYCHUIO TPUPOJIBI, PA3BUTHUE UX HHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE NMPEACTABICHUI O HAYYHOM METOJIE MO3HAaHUs U (POPMUPOBAHHE
UCCJIEIOBATENIBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;
dbopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3yYCHUS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIBHBIX 3aKOHOB (PU3UKU;
(GopMupOBaHKE TPEJICTABICHUNA O POJM (U3MKH ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEIACTaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npoeCCUOHANIBHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOM, MOJATOTOBKA K
JanbHenIeMy oOy4eHHUIO B STOM HaIlpaBJICHUH.

JlocTrkeHne 3TUX IIeJIed MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIICAYIONINX 3a1aY:

npuoOpeTeHne 3HAHUM O JUCKPETHOM CTPOCHHMU  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSIX;

npUOOpPETEeHNUE YMEHUN OMUCHIBATH U OOBICHATH (DU3UYECKHUE SBICHUS C
UCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOGHHE METOJIOB pEIICHUs TMPOCTEHINX pacuYE€THBIX 3adad ¢
UCTIOJIb30BaHUEM duzngecKkux Mojienel, TBOPUYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHMI HAOMIOAATh MPUPOJIHBIE SIBJICHUS M BBIOIHITH OIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX PHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIMeldl PU3MUECKOTO COAEepKaHUs,
BKJIIOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKEHUAX (QU3UKU, aHAIHU3 U
KPUTHUYECKOE OIICHUBaHUE NH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodheCcCHUOHATIBHON JAeSTEILHOCTH, CBI3aHHBIMU
C (QU3MKOH, W COBPEMECHHBIMH TEXHOJOTHUSMHU, OCHOBAaHHBIMH Ha
JOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeNEN0), B §
KJ1acce — 68 yacoB (2 vaca B Hejenmo), B 9 kinacce — 102 ygaca (3 yaca B HeJemno).



[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHb JadopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATENbHBIN XapaKTep, YUUTENb JeaeT BIOOP MPOBEICHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYaTbHBIX OCOOEHHOCTEN
o0ydJaromuxcs, CHUCcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOTO TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

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

®dusnka — Hayka O npupone. SIBneHus npuponabl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbL. M3MepeHue ¢usnyeckux BenuuuH. Pusnueckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHbI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIOTE3, SKCIIEPUMEHT I10 NIPOBEPKE TMIIOTE3, OOBSICHEHHE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

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

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

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

JIBm>kenne yactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME I'a30B, KUIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OCcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOACHHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBnenne uHepuuHM. 3aKOH HHEpUHMHU. B3auMoaeicTBHE Tell KaK NpUYUHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOomelcTBytomas cuil. Cuila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabGnroneHue U3MEHEHUsI CKOPOCTH MPU B3aUMOJICUCTBUU TEJ.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenenieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WU IIapuKka IIo
HAKJIOHHOM TUIOCKOCTH.
OmnpenerneHue mI0OTHOCTH TBEPAOTO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBIEHUSI raza OT 00BEMa, Temmeparyphl. llepenmada maBieHUs
TBEPBIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3nymrHONW 000ouku 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOM YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YclOBHE IJIaBaHUA TeJ: IJIAaBaHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MAcCChI TeJa.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

o vk w N e
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. l[IpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. Hzmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie sAiBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJISIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, XKHUAKOCTEH U
TBEPABIX TEJII HAa OCHOBE IIOJIOKEHUW MOJIEKYIAPHO--KUHETUYECKOU TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsiss sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonuuecTBo TemnoTsl. YenbHas TEMJIOEMKOCTh BELIECTBA. TemiaooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHIIEHHS OT aTMOC(HEpPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAHEHUS U MPEBPAILECHHS YHEPTUH B TEIJIOBBIX IMPOLECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenune nuddysuu.

HabGnronenue siBjeHUi cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabnroneHue TemioBoro pacupeHus Teul.

W3MeHeHne naBieHus ra3za IpU WU3MEHEHHU OOBbEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHust TEMIIEPATYPBI.

Buae! Tenmonepenayn.

OxJax/1IeHue TpU COBEPLIEHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITel 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

HccnenoBanue siBIEHUS TEIIOOOMEHA MPU CMEIIMBAaHUU XOJOAHOU U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yAaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaenabHON TEIIOTHI MIJIaBICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJIMYUHBI 3aPs/I0B U PACCTOSIHUSI MEXKY TE€JIaMM).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUUecKoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyecKux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W AMAIEKTPUKH. 3aKOH  COXpPaHEHUs
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
HcTOYHUKY TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro TokKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HAIpPsOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
a1 ydactka uend. llocienoBarenbHOE W MApaJJIEIbHOE  COEIMHEHUE
MIPOBOJHUKOB.

PaGora u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenma.
DJeKTpUYECKUe IeTH U MOTPEOUTENN dIEKTPUUecKoi sHepruu B 0piTy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsIA0B U B3AMMOJICUCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKH U TUBIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JIeCTBHS DIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 2I1eKTpUIEeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSSHHBIX MAarHUTOB.
. MogenupoBaHue HEBO3MOKHOCTH Pa3EJIEHU IMOJOCOB MAarHUTA.

W 0 N U kAW
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEHUCTBUS DJIEKTPUYECKOrO TOJISI HA MPOBOJAHUKH U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TOJISi  TOCTOSHHBIX ~ MAarHUTOB TIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KAaTyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHUM 3HAYEHUS W HAINPABICHUS WHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMosMHENHOE ABHKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. (CBoOoHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproToHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMaIbHAs SHEPTUS TeJla, TTOJAHITOTO Hajl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEPTUs CxKaTou NpyKuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKuX sIBICHHM, MPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tenna Npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKEHUH TeEJIA M0 IEUCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJIbHEUIIEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABMIXKEHHH 0€3
HayaJbHONU CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKU BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenne pabOTBl CUJIBI  YOPYrOCTH MPU MOABEME Tpy3a C
UCIOJIb30BaHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyJa. MaTteMaTnyecKui U NPYKUHHBIM MasTHUKH. lIpeBpamienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJHBL. JInMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByK u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJT MO JEHUCTBUEM CHUJIBI TSHKECTU U CHUIIBI
YIOPYTOCTH.

HabGnronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuojia KoJeOaHWH MaTeMaTUYeCKOTro
MasTHHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipys3a.

6. OnbITbI, JI€MOHCTPUPYIOLIME  3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3HU.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOUIBLHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pactnipoctpanenue cBeta. 3atmenust Connia u Jlynsl. Otpaxenue cBeta. [lmockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBeTa. 3akoH TMpelomieHusi cBera. llonHoe BHYTpeHHEE
OTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaKE€HUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Omnbitel HbtoTona. CroxeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydeit B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaKeHHUs CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

S A A B

3. I/ICCJ'IGI[OBaHI/Ie 3dBHUCUMOCTHU YyTJIa IMPCJIOMJICHHUA CBCTOBOI'O Jiyda OT YyTJia
MNaacHrA Ha I'paHUIC «BO3YX—CTCKIIO».



4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenre (GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHIIBI COOMparoieit
JIMH3BL.

6. ONBITHI IO PA3JI0KEHUIO OEJI0Tr0 CBETa B CIEKTP.

7. OnbITBI O BOCHPUSTHIO LIBETA MPEAMETOB MPU UX HAOIIOACHUM uYepe3
I[BETOBBIC (DPUIIBTPBHI.

Pasznea 12. KBaHTOBBIC SIBJICHUS.

OmnbiTel Pe3zepdpopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTIIONIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThie CIIEKTPBI.

PagnoaktuBHOCTh. Anb(a-, 6eta- U raMma-uznyyeHusi. CTpoeHHuEe aTOMHOTO
anpa. Hyxionnas wmopens aromuoro sAxpa. HWszoromsl. PaanoaxtrBHBIE
npespaiuenus. [lepuoa nmonypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBs3M aTOMHBIX sfep. CBsA3b MacCel W DHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHS pPagUOAKTHBHBIX HW3JIyYEHUUW HaA KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BOAoOpoJa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus nsirydeHus: NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENBEHO--0000MIAOIIMI MOAYJIb TPEAHAZHAYEH IJIs1 CUCTEMATHU3aI[uN
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00ydaromuxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAy4YHBIX METOOB HCCIEAOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHs II0JyYEHHBbIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO NEATEIBHOCTHBIM XapakTep NaHHOIO paszeliia peaau3yercs
3a CUéT TOro, 4To OOYy4yarolUeCcs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METO/IbI UCCIIEIOBaHUS (PU3NUECKUX SIBIICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJ]E€E€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTHYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BHUJIOB
DHEPI'UH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3nuecKoil HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
M OTUYECKUX IMpoOJeM, CBSI3aHHBIX C MPaKTUYECKUM IPUMEHEHUEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JESITEIBHOCTU
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE 3CTETUUYECKUX KAueCTB (PU3NYECKOM HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  IMOUMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU MpaBWJI 0OE€30MaCHOrO TIOBEACHHS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopmMupoBaHHOCTh HaBblKa pedIieKCUH, MpPU3HAHUE CBOETr0 IMpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTHBHOE y4YacTH€ B PEIICHUH MPAKTHUECKUX 3a/1ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHY€CKOr0 BOCIIMTAHUSA

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCH YCJOBHUSAAM COLMAJBLHOM U NPHUPOIHOU
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJECUCTBUU MPU BBHIIIOJIHEHUU HCCIECIOBAHUN U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 IMPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME JNePUIUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEHW B 00JaCTH
bu3uKu;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B MNPUOOPETEHHH HOBBIX (HUIUUYECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJIOOQIBHBIX ITOCIEICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesympraTe OCBOCHHS TporpamMmbl MO (HU3WKE HA YPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ISHCTBUS,
KOMMYHHMKATHBHBIC  YHUBEpCalbHbIC  Y4COHBIC  JCHCTBHS,  PEryJISTHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKA OOBEKTOB
(s1BNIEHUI);

yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(UKALUNA, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUH U IMPOLIECCOB, JI€TaTh BBIBOJABI C MCIOIb30BAaHUEM JE€AYKTUBHBIX
Y WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 perieHus y4eOHOU (duznueckoi
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIIEHUs, BbIOOp Hamboisee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI 3KCIIEPUMEHT, HEOONBIIOE HCCIAEAOBaHUE (PU3UYECKOTO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHSI M BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKHUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, MHCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orOope WHGOPMAIMM WIA JNAHHBIX C yY4ETOM MPEUIOKEHHON yueOHOM
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHQOpMaAIlMl W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TharpaMmMamMu, HHOU TpaduKoi M MX KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa PEIICHHWE 33/Jaud U MOJAJepKaHUE
O1arokeIaTeIbHOCTH OOIICHUS;



COMOCTABIISAITh CBOM CYXAEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Juanora, oOHapyKMBaTh Pa3IUYUe U CXOACTBO MO3UIIHI;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3YIbTAThl BHIIIOJHEHHOIO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PEIIEHUH KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOU AESATEIBHOCTH, OPTaHU30BBIBATh JICHCTBHUS
no €€ JOCTIKEHUIO: paclpeiesaiTh poiH, OOCYKIaTh MpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBLHO CPOPMYIHMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHus (pU3MUECKUX 3HaHU;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
TpynIom);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IJlaHa MCCIEOBaHUS C YYETOM HMMEIOLIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IjaH €€ U3MEHEHNS],
OOBSACHATh NPHUYMHBI  JOCTHKEHHSI  (HEIOCTUKEHHUS]) PE3yJIbTaTOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro UCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCS CUTYallUid, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;



npU3HaBaTh CBOE MPABO Ha OIMIMOKY MPU pEHICHUH (PU3UUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce npeaMETHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHME W  XUMHYECKHE  SIBJICHMUS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOpHUs, PaBHOACUCTBYIOIIAS
cuna, aedopmanusa  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBieHus (audysus, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aMMOJICHCTBUE TEJI, PABHOBECHE TBEPIBIX TEN € 3aKPEIUIEHHOM OCBIO
BpalleHus, IMepenaya JaBJICHUS TBEPABIMU TeJIaMH, S>KUIKOCTAMH H
razamM, arMoc()epHO€ [aBJICHHWE, IUIABaHUE TeJl, [PEBpAIICHUS
MEXaHUYECKON PHEpPruM) MO OMMCAHUIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SBJICHUE;
pacrmo3HaBaThb INPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJE:
IpPUMEPHI ABWKCHUS C PA3IUYHBIMU CKOPOCTSMHU B KMBOW M HEXHBOU
npupojie, ACUCTBHE CUJIbI TPEHHUs] B MNPHUPOJIE U TEXHHUKE, BIIMSHUE
aTMoc(epHOro JIaBjIeHUs Ha >KMBOW OpraHHU3M, IUIaBaHHUE PbIO, pblyaru B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHMS, UCIOIB3YS
dbu3nYecKre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJla YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYeCcKasg paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CHJbl, KO3(PQHUIMEHT TOJEe3HOr0 JAEWCTBUS MEXaHU3MOB,
KUHETHYECKass M TMOTEHIMalIbHAs JHEPTus), MpH OMHCAHUU IPABUIHHO
TPAKTOBAaThb  (PU3WYECKUIl  CMBICT  HUCHOJB3YeMbIX  BEJIMYMH, UX
0003HAaYEHUsI W EIUHULBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMUHY C JAPYTUMH BEJIUYMHAMM,
CTPOUTH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;



XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmena, IpaBWIO paBHOBECUs pbryara (0J10ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOH
OHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluid MPaKTHKO-OPUEHTHUPOBAHHOTO XapakrTepa:
BBISIBJISAITh MPUYUHHO--CIIEJCTBEHHBIE CBSA3HU, CTPOUTh OOBsICHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarb pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIMYUHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIIMCBIBATh KPATKOE YCJIOBHE, NOJCTABIATh (PU3MUECKUE
BEJMYMHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLICHUBATh PEAaTUCTUYHOCTh
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BbIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOAE ONbITA, JI€JaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
buznuecKux CBOMCTB Tel: dbopmMynHpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMKChIBATH XOJ ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Telna,
o0bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJAHOU (PU3MUECKOW BEIMYUHBI OT
JIpYrol C HCIOJIB30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PaBHOMEPHO JBWXKYLUErocs Tela OT BPEMEHW JBHIKECHHS TeENa, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOIIAN COIPUKOCHOBEHUS TEN, CUIIbI
yIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tela U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJIaBaHus TeJ, YCIOBUU paBHOBECHUs pblyara v OJIOKOB), y4acTBOBATh B



IUIAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUs, COOUpAaThb YCTAaHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIeAys NPENJIOKEHHOMY IUIaHy, (UKCHUPOBATH
pE3yNbTAaThl TMOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC
NPEAIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBIBOJLI IO pe3yibTaTaM
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYICCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHUJIa TPEHHUS CKOJBKCHUS,
JAaBJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWJa, JIEWCTBYIOIIas  Ha
NOTPY’KEHHOE B JKUIKOCTh TeNO, KOAD(UIIMEHT MOJIE3HOTO JeHCTBUS
NPOCTBIX MEXaHU3MOB), CIEAys MNPEIJIOKEHHON WHCTPYKIMU: TIpH
BBITIOJITHCHUH HW3MEPEHHM COOMpPATh SKCICPUMEHTAIBHYIO YCTaHOBKY H
BBIYHCIIATH 3HAYCHNE HCKOMOW BEIMYWHBI,

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOpPHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIMAIBI ACHCTBUS MPUOOPOB M TEXHUYCCKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
phIvar, MOBWKHBIN M HETIOBKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepu30BaTh MPUHIMIBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOpPOM HA HX oOnucaHus (B TOM 4YHUCIE:
MOAIIUITHAKN, YCTPOHWCTBO BOJIONPOBOJA, THAPABIMYECKHA TIpecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, apEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpU3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  TNPUMEPHl  (HAXOIUTh  HH(OpPMAIMIO O  TIPUMEPax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYECKUX 3HAHWUNA B TIOBCEIHEBHOM
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHuH ¢ MPUOOpaMu 1
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLLEel Cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHMM W TYyTEM CpPaBHEGHHS Pa3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEYUBON WIIU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCITOJIB30BAaTh MPHU BBHITIOJHEHUN YUCOHBIX 3aJaHUH HAYYIHO--TIOMYJISIPHYIO
auTepatypy  (QHU3MYECKOro  CcoAepKaHHs, CIPAaBOYHBIE MaTepHAIIbI,
pecypchl cetu MHTepHET, BajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 UCTOYHHKOB WH(pOpMaIuu (HU3HUECKOTO COIEPIKaHUS, B TOM



qHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yiabTaTaxX MPOEKTOB
WM Y4eOHBIX HCCIEJIOBaHUH, NPU H3TOM TPAaMOTHO HCIOJIb30BAThH
U3YYCHHBI TIOHATUWHBIM ammapar Kypca (U3HMKH, COIMPOBOXKAAThH
BBICTYIICHUE IIPE3CHTALNEH;

IPU BBIIOJHEHUM YYE€OHBIX MPOEKTOB MU HCCIEIOBAaHUM paclpenenaTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHM C IOCTABJICHHBIMH 3aJa4aMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATEIBHOCTb  TIpPYyNIbl, BBICTPAaUBATH
KOMMYHUKATUBHOE B3aMOJECHCTBUE, YUUTHIBAs MHCHHE OKPYKAFOIIMX.

K koHIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCITI0JIB30BaTh MOHATHUS: Macca U pa3MePbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS HHEPrus, TEIJIOBOM JBUTATENb,
AJIIEMEHTAPHBIN JIEKTPUYECKHUU 3apsill, AIEKTPUUECKOE I0J€, MPOBOIHUKI
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, TUIABJICHUE, KpHUCTauIM3anus (OTBEpJEBaHUE), KUIICHHUE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3ITy4YEHHE),
NIEKTPU3aLUs TEJI, B3aUMOJCHCTBUE 3apsAa0B, JEHCTBUS JIEKTPUYECKOIO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHUTHOTO TOJISl Ha TTPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHAsT MHIYKITHS)
N0 ONHCAHWID WX XapaKTEPHbIX CBOMCTB MU HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh TPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpY’)XaollleM Mupe, B TOM 4ucie (U3HUECKUE SIBJICHUS B IMPUPOJIE:
NOBEPXHOCTHOE HATSHKEHUWE W KalWUISIpHbIE SIBJICHUS B MPHUPOJE,
KpUCTaUlbl B Tmpupoe, usinydenue ConHIa, 3amep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid MOJIOCOB, POJIb MarHUTHOTO TOJIS JJISl JKM3HU Ha
3emuie, MOJSIPHOE CUSIHUE, TIPU 3TOM MEPEBOJUTH MPAKTHUUECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

OINMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
bu3ndeckue BeTUYUHBI (TEMIlepaTypa, BHYTPEHHSST SHEPTHS, KOJIUIECTBO
TEIJIOTHI, yJeJbHAs TEMJIOEMKOCTh BEIECTBA, YJAEJIbHAas TeIuloTa



IUTaBJICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOro JEHCTBUS TEIJIOBOM
MalluHbl, OTHOCHUTENIbHASI BJIAXXHOCTb BO3AYyXa, JJIEKTPHUUECKUH 3aps,
CHJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM NPABWIBHO TPAKTOBATH
¢u3MYECKU CMBICT MCIOJIb3YEMBIX BEIUYHMH, 0003HAYEHUS U €IMHHIIBI
(¢u3NYECKUX BEIMYUH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIMYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO--KHHETUYECKONW TEOPUU
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIMU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa JJis ydacTKa Lenu, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CJIIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alUCHIBATh €r0 MaTeMaTH4YECKOe
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CUTyalluil IPaKTUKO-OPUEHTHPOBAHHOIO XAPAKTEPa: BBIABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
1IaroB ¢ Omnopol Ha 1—2 W3y4YEeHHBIX CBOWCTBA (PU3MYECKUX SIBJICHUH,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTteh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIHOJb3Yys 3aKOHBl U
(dopMyIibl, CBsI3bIBAOLIME (PU3MUECKHE BEIWYMHBL: Ha OCHOBE aHajM3a
YCIIOBUSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JAHHBIX U1 pelIeHHs 3aJadyd, BBIOMpATh 3aKOHBI WU (QOPMYIIbI,
HEoOXOoJuMble Ml €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
NOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(U3MYECKUX METOJOB, HCIOJb3ysl OMHCAHUE MCCIIEOBAHUSA, BBIACISTH
IPOBEPSIEMOE MPEANOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKA
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIEepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IJIOMAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICUCTBUE TOCTOSIHHBIX MAarHUTOB,



BU3yalM3alsl MAarHUTHBIX TIOJI€ TMOCTOSHHBIX MAarHUTOB, JEHUCTBUS
MarHUTHOTO MOJS Ha MPOBOAHHK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IIpOBEpsiEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPENTI0KEHHOTO
000py10BaHus, OMUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIMIOJHATh ~ NPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl,  OTHOCHTEIHHOU
BJIQKHOCTH BO3]lyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJNUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMUYUHBI OT
JIpyrol C HCHOJb30BAaHHUEM TMPSMBIX H3MEpPEHUl  (3aBUCUMOCTH
COIMPOTUBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOLAAM MOMEPEYHOTO
CEUEHUs U YAEIBbHOTO CONPOTUBIICHUS BELIECTBA IPOBOJAHUKA, CUJIBI TOKA,
UAYLIEr0 4Yepe3 MPOBOJAHMUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEOBAaHUE IIOCJIEIOBAaTEIbBHOTO M IApaUIEIbHOTO  COSAVMHEHHH
POBOJHUKOB): TUIAHUPOBATh WCCIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEPEHHS, CIenysl MPEeAJoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUI U TI'padUKOB,
JIeJ1aTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAaHUPOBaTh U3MEPEHHs, COOUpAThH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAJIO)KEHHON MHCTPYKIUH, U
BBIUUCIISATH 3HAUECHNE BEJINUMHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JAEWCTBUS HU3YUYEHHBIX MNpPUOOPOB MU
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETpP, CUETYHK JJICKTPUUYECKON IHEPTHH, DIECKTPOOCBETHUTEIHHBIC
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKUE
IpEeIOXPaHUTEH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
dusznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA WM HU3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMaTUYHBIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaT), COCTaBIATh CXEMbI JJIEKTPUUECKHX



Heneil ¢ mocne0BaTeNbHbBIM U MapalljIeIbHBIM COCUHEHHEM 3JIEMEHTOB,
pasziunuasi ycIoBHbIE 0003HAUECHHUS HIIEMEHTOB 3JIEKTPUUECKHX IIeTIeH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
JKU3HU I oOecneueHrst 6€301acHOCTH MpU o0palleHur ¢ npudopamMu u
TEXHUYECKUMHU YyCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 NMTOBEAEHUS B OKPY KAIOILIEH CpeE;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUUECKOTO COJIEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOMIMXCA 3HAHMM U TYTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HMHGPOPMAIIMIO, KOTOpas
SIBIISICTCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HETOCTOBEPHOI;
UCIIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil HAy4YHO--TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OAHOW 3HAKOBOI CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COAEpKaHusl, B TOM 4YHCiE€ MyOJMYHO MPEACTABIATH PE3YIbTaThl
IPOEKTHOM WJIM HCCIIEIOBATENIbCKON EATEIbHOCTH, P 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (QU3uKH,
COIPOBOXAATH BBICTYIUJICHHE MTPE3CHTAIINEIH;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAessiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 33Jja4aMHM, CJIECIUTh 32 BBINOJIHEHUEM IUIaHa JEHCTBUI U
KOpPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIaI B
JeSITEIbHOCTH TPYIIIBI, BRICTPANBAaTh KOMMYHHKATUBHOE B3aMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koH1y oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHU:

UCIIOJB30BaTh TOHSTHUS: CHUCTEMa OTcu€Tra, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaeopmarius
(ympyrasi, TaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M TIEPETPY3KHU, LIEHTP TSKECTH, aOCOIMIOTHO TBEPIIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(Qpa3ByK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIIEKTPBI UCITYCKAHMSI M TOTJIONIEHUS, alib(a-, 0eTa- ¥ raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;



pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKCHHE, PABHOYCKOPEHHOE MPSMOJIIMHEHHOE [BIXEHHE, CBOOOTHOE
NaJICeHUE TeJl, PABHOMEPHOE JIBHIKEHUE 110 OKPYKHOCTH, B3aUMOJIEHCTBHE
TEJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHYX/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHME, OTPAKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPEIOMIICHHE
CBETa, II0JJHOE BHYTPEHHEE OTPAKEHHUE CBETA, pa3jioKeHue Oeoro ceTa B
CHEKTp M CJIOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacrmo3HaBaTh TMPOSIBICHHE HM3YyUYEHHBIX (U3MUECKHX  SBICHUN B
OKpy’XaleM Mupe (B TOM uuciae (QU3NYECKUE SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, PEAKTHBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3X0, LBETa Tel,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJOTMYECKOE NIEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3Iy4YCHHE
NPUPOAHBIX MHUHEPANIOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M YeJIOBEeKa), IpPH ATOM IMEPEBOAMTH MPAKTUYECKYIO 3a/layy B
yueOHYI0, BBIICIATh CYLIECTBEHHBIE CBOMICTBa (IIPU3HAKU) (PUINYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN M (PU3NUYECKUE SIBICHUS, UCIOJB3YS
(bu3nueckue BeNWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CWIa YINPYTrOCTH, CUJIAa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIb,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIUAIbHAS SHEPrus CKaToON
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKas »SHeprus,
NEPUOJ U YacToTa KosieOaHul, UIMHA BOJIHBI, IPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb NMPEJIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUIBHO TPAaKTOBaTh (U3MUYECKUN CMBICT MCHOJIb3YEMbIX BEJIWYMH,
0003HAaYEHUsI W EIUHULBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBIECHUS U MPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLIUI CYNEPHO3UIMH CHUJI, NPUHIUI OTHOCUTEIbHOCTH ['ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHWsI MUMIYJbCa, 3aKOHBI OTPAKEHUS U
IPETOMJICHUS] CBETA, 3aKOHBI COXPaHEHMsI 3aps0BOT0 M MAaCCOBOTO YHUCEI
P SIIEPHBIX peaKlusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aMMChIBATh €r0 MaTEMAaTUYECKOE BhIPAKECHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHO--CJIC/ICTBEHHbIE ~ CBSI3U, CTPOUTh OOBACHEHHE u3 2-3
JIOTUYECKUX II1aroB ¢ OMOpPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3NUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacdy€THBIC 3amadd  (OmMparomuyecs Ha CcuUcTeMy wu3  2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKIE
BEJIMUYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WJIM U30BITOUHBIE JaHHBIEC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHWBATh PEAIMCTUYHOCTh TOJYYEHHOTO 3HAYCHHUS (PUINIECKOU
BEJIMYMHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHME HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢usnyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUsl DHEPTHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHre 0enoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsS B
IUIOCKOM 3€pKalie W CBOWMCTB H300pa)KeHHsI TMpeaMeTa B coOMparomien
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEHYaThIX CHEKTPOB HW3IYUYEHUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
o0OpyllOBaHUS, ONKUCBHIBATh XOJ  ONbITA U €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUE U3MepseMOol BeIMYMHBI ((DOKYCHOE pacCTOsIHUE
coOuparoieii JuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpA);

IPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCTIOJb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHH



Py PaBHOYCKOPEHHOM JBIDKCHHHM O€3 HaydaJdbHOW CKOPOCTH, TEepUoja
KOJICOaHMI MaTeMaTHYeCKOTO MAasSTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTPaKEHHUs CBETa OT yIJia MaJeHUs U yIja MPEIOMIICHUS OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO CcOOUpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJabTaThl IMOJIYYEHHOM 3aBUCHMOCTHU
bU3NMYeCKUX BETWYMH B BUAC TaONHII U TPaPUKOB, N1€JaTh BBIBOIBI 10
pe3ynbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHbIE H3MEPEHHS (U3MUECKUX BEJIMYUH (CpemHss
CKOPOCTb M YCKOpEHHE Tella TpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJHOTO MaJieHUsl, KECTKOCTh MPY>KUHBI, KOI(PPUIIUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTUYECKas CWJIa COOMpAroNie JIMH3bI, PAJAUOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BEITIOJTHATh U3MEPCHUS, CIEIYs MPEIOKEHHON WHCTPYKITUHU, BBIYUCIISITH
3HAYCHWE BEIMYMHBI M aHATM3UPOBATh MOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUI;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

pasnmuyaTh OCHOBHBIE TIPW3HAKM W3YYCHHBIX (PU3NYECKUX MOJEIeH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIAOE TEIO, TOUYCUHBIA HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAaHETapHas MOJelbh aTroMa, HYKJIOHHAas
MOJIeNIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPON Ha WX OMUCAaHUS (B TOM YHCIE:
CIUAOMETp, NATYMKW TIOJOXKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HEoOXoaumbie (Puznueckue
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOMCTB, M3MEPUTEIIbHBIX MPUOOPOB U TEXHOJOTMYECKHX IPOIECCOB
IpU PEIIeHUH Y4eOHO--TIPAKTHYECKUX 3a7ad, ONTHYCCKHUE CXEMBI JIJIs
MOCTPOEHUS U300PAKEHUI B TNIOCKOM 3€pKalie U cOOMparolle JMH3E;
NPUBOAUTH  MpUMEpPhl  (HAXOaUTh  WHGOPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUYECKUX 3HAHWUW B TIOBCETHEBHOM
KU3HH NIl oOecriedeHnsi 6€30MacHOCTU MpU oOpaIreHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370POBbSI W COOIIOACHUS
HOPM JKOJIOTHYECKOTO TTOBEJACHUS B OKPYIKAIOIIIEH Cpejie;



OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HUUECKOTO COJICpKaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIUPYS TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OTpPEeNIEHUs] JOCTOBEPHOCTH MOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
MMEIOIINXCS 3HAHUM U TIOTIOJIHUTEIbHBIX UCTOYHHUKOB,;

UCITIOJIb30BATh MPYU BBHIMOJHEHUU YUEOHBIX 3aJaHUM HAy4YHO--TIOMYJISIPHYIO
JauTepaTypy  (QHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypchl ceti VIHTepHET, BIaAeTh NpUéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIEHHUS Ha OCHOBE
uHOpMaAIUU U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOIO COJEp KaHMUs,
nyOJMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WIIM UCCIEA0BATEIbCKOM
NESTENIbHOCTH, TMpPH 3TOM TPaMOTHO  HCIOJB30BaTh  HM3yYEHHBIN
HNOHSTUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuectBo yacos Daekrponnbie  OCHOBHBIE BHABI AeSITEILHOCTH
Ne HaumeHoBaHue pa3iesioB U TeM Kourpo IMpakTuy (uudposBbie) o0yyaromuxcs
n/m NporpamMmsl Bcero JIbHbIE ecKue o0pa3oBarteib
padoTsI padoThbI Hbl€ pecypchbl
Pa3nen 1. ®u3uka u eé pojib B NO3HAHMHU OKPY:KAKOIIEr0o MUpa
BrrsABiieHME paznnyuui MexXay
(bU3MYECKUMU UXUMHYECKUMU
MPEBPAIICHUSIMHU.
Pacno3naBanue u
bubnuoteka
10K Kkiaccuukanus puandecKux
1.1 ®du3zuka - HayKa 0 Ipupoae 2 0 0 SIBJICHUI: MEXaHUYECKHUX,
https://m.edso0.r
TETJIOBBIX, DJIEKTPUUECKUX,
u/7f416194
MarHUTHBIX U CBETOBBIX.
HaGmronenue u onucanue
(bU3UYECKUX SIBJICHUIN
OrnpenenieHue 1eHbI JeIeHUs
HIKAJTBI ©3MEPUTEIHHOTO TTPUOOpa.
N3MepeHue IMHENHBIX pa3MEPOB
TeI U
bubnuoteka n
10K MMPOMEXYTKOB BPEMEHH C YIETOM
1.2 dusnueckue BETUINHEI 2 0 1 HOTPELIHOCTEH.
https://m.edso0.r - on
W7f416194 3MepeHre 00bEMA KUIKOCTH U

TBEpAOTrO Tena. Mzmepenne

TeMIIEpaTypsl IPU HOMOIIH
KHUJIKOCTHOTO TEPMOMETPA U
JaTYruKa TCMIICPaTyphl.



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

1.3

EcrecTBeHHOHAYYHBIN METOT
MO3HAHUA

bubanoreka
LHOK
https://m.edsoo.r
u/7f416194

BrinosiHeHUE TBOPUECKUX 3aJaHUI
10 TIOUCKY CIIOCOOOB N3MEPEHUs
HEKOTOPBIX (PU3MUECKUX
XapaKTePUCTHK, HATIPUMED,
pa3MepoB MaJIbIX 00BEKTOB (BOJIOC,
IIPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJBIINX PACCTOSHUH,
MaJIbIX MTPOMEKYTKOB BPEMEHH.
OO6cyxneHue mpeiaraeMbix
croco6oB

Briasuxxenue THUIIOTE3,
OGLHCHHIOH_II/IX IIPOCTBIC
SABJICHUS, HAITPUMCP:

— [MOYCMY OCTAaHAaBJIMBACTCA

JBUXKYIIIEECs
10 TOPU3OHTATIBLHON TOBEPXHOCTH
TENO;

— [I0YEMY B JKapKYIO II0roy B
CBETJION OJICKIE
MIPOXJIaJHEH, YeM B TEMHOM.
IIpennoxenue

CIOCOO0B MPOBEPKU THIIOTES.
IIpoBenenue uccieqoBaHus 1o
IIPOBEPKE KaKOM-

00 THIOTE3HI.

ITocTpoeHue nmpocTenmmx
Mojienielt Pu3nIecKux

SIBIICHUH (B BHJI€ PUCYHKOB WU

CXeM), HalpuMmep
naJIcHHE MpeMeTa;



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

Uroro no pazgeny
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MPSAMOJIMHEITHOE
pacrnpocTpaHEHHUE CBETa

Paznen 2. HepBOHa‘la.ﬂbHLIe CBE€/ICHHUA 0 CTPOCHUM BeIIECTBA

HaGnronenue u uHTEpIIpETAIIUS
OIIBITOB, CBUJETEILCTBYIOIINX 00
aTOMHO-MOJIEKYJIIPHOM
CTPOEHHH BEIECTBA: OIIBITHI C
pacTBOpEHHEM PA3IUIHBIX
BellecTB B Bojie. OlLieHKa pa3MepoB

bubnmnoreka aTOMOB M MOJICKYJI C
21 Crpoenne BemecTsa 1 HOK ucronb3oBanueM (pororpaduii,
https://m.edso0  moyYeHHBIX HA ATOMHOM
ru/7f416194 cunoBoM Mukpockorne (ACM) —
nabopaTopHas paboTa 1o TeMe:
«O1eHKa AraMeTpa aToma
METOJIOM PSIOB (C
UCMOJIb30BaHUEM (oTOTpaduii)».
Ornpenenenne pa3MepoB MaJIbIX
TeN
Habmronenune u
00BSICHEHHNE
Bubmorexa OpOYHOBCKOTO JIBHKEHUS
JIBH)KEHHME U B3aMMOJICHCTBHE IHOK M ABIICHI GOy 3HH.
2.2 2 . [TpoBenenue n 0OBICHEHHE
YacTHUIl BELIECTBA https://m.edsoo
ru/7f416194 OIILITOB 110 HAOJIIOIEHUIO

TEIJIOBOTO PACUIUPEHUS T'a30B.
[TpoBeneHmne U 00BSICHEHHE
OTIBITOB [0 OOHAPYKEHUIO CUIT



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

2.3

ArperaTHble COCTOSIHUS BEILIECTBA

Hroro no pasaeny

Bubianoreka
LHOK

https://m.edsoo
ru/7f416194

MOJICKYJISIPHOI'O HIPUTAKCHUAN
OTTAaJIKUBaHUA

Onucanue (C UCTOIb30BAHUEM
MPOCTHIX

MO/IEJIEI) OCHOBHBIX pa3/Inyuil B
CTPOCHUH T'a30B,

JKUAJIKOCTEN U TBEPIBIX TEI.
OOBsicCHEHNE MAJIOH COKUMAEeMOCTH
JKHIKOCTEN U

TBEPIBIX TEJI, OOJIBIION
C)KMMAaeMOCTH I'a30B.
OO0bscHeHue coxpaneHus: GOpMBI
TBEPABIX TEN U

TEKYy4eCTH KHJIKOCTH.
[IpoBenenue onpITOB,
JIOKA3bLIBAIOIINX, YTO

B TBEPIOM COCTOSTHUHU BOJIBI
YACTHUIIbI HAXOATCS

B CPEIHEM JIaJIbIIIe IPYT OT JIpyra
(TUTOTHOCTBH MEHBIIIE), YEM B
JKUJIKOM. Y CTaHOBJICHHE
B3aUMOCBSI3H MEXY
0COOCHHOCTSIMU arperaTHbIX
COCTOSIHUM BOJBI U
CYIIIECTBOBAHUEM BOJIHBIX
opraau3moB (MC — Guonorus,

reorpadus)

Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl

3.1

MexaHu4ecKoe JBHMKEHHE

0.5

bubmmoreka
HOK
https://m.edsoo

Uccnenosanme
PaBHOMEPHOTO
JIBUKECHUS,
onpeJIeTIeHUE ero



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

3.2

I/IHepL[I/Iﬂ, Macca, IJIOTHOCThb

ITu/7f416194

Bubmanoreka
HOK

https://m.edsoo
ru/7f416194

MIPU3HAKOB.
Habmonenue
HEPaBHOMEPHOT'O
JBUKEHUSI U OTIPEICIICHHE
€ro OTJIMYUH OT
PaBHOMEPHOT OJIBUXKEHUS.
Omnpenenenue CKOPOCTH
PaBHOMEPHOTO
JIBUKEHUS (LIapuKa B
KUJKOCTH, MOJICITIN
ANEKTPUUYECKOTO
aBTOMOOMJIS H T.JI.).
Ornpenenenue cpeaHeil CKOpocTu
CKOJIb)KEHUSI OpYyCKa WM IIapuKa
10 HAKJIOHHOM TIOCKOCTH
Pemenue 3a1au Ha onpeneeHue
IIyTH, CKOPOCTHUHU BPEMEHU
PaBHOMEPHOTO JIBUKCHHUSI.
AHanu3 rpagikoB 3aBUCIMOCTH
MyTH ¥ CKOPOCTHU OT BPEMEHU
OO0ObsicHEeHHE U TIPOTHO3UPOBAHUE
SBIIEHUH, 00YCIOBIEHHBIX
MHEepLueH, Hapumep, 4To
MIPOUCXOAUT MPU TOPMOKEHUU
WJIU PE3KOM MaHEBpE
aBTOMOOWIIS, TOUEMY
HEBO3MO>KHO MTHOBEHHO
MIPEKPATUTh ABUKEHUE HA
BEJIOCHUTIE/IC WJIU CaMOKaTe | T. I.
[IpoBenenue u ananus
OMBITOB, IEMOHCTPUPYIOLTUX
W3MEHEHNE CKOPOCTH
JIBIJKECHUSI TeJla B pe3yJibTare



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

JIEHCTBHSI HA HETOIPYTUX TEJl.
Pemenue 3ama4 Ha onpeneneHne
Macchl Teja, ero

00BEMAa U IIIIOTHOCTH.

3.3

Cwuna. Buner cun

14

Bubmnoreka
HOK

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

IIpoBenenue u ananus
OIBITOB, JEMOHCTPUPYIOLIUX
3aBHCUMOCTb U3MEHEHUS
CKOPOCTH T€Jla OT €r0 MaccChl
IIPU B3aUMOJICUCTBUH TEIL.
N3mepenne Maccol Tena
Pa3IMYHBIMHU CIIOCOOAMU.
Ornpezenenne MIOTHOCTH TeJa B
pe3yJibTaTe U3MEPEHHUSI €T0
Macchl U 00bémallzyuenue
B3aUMOJICHCTBUS KaK IPUYUHBI
M3MEHEHHUS CKOPOCTH Teja WK
ero nepopmannu.Onucanue
peanbHbIX CUTYalUI
B3aNMOJECHUCTBUSATEI C
ITOMOIIBIO MOJIENIEH, B KOTOPBIX
BBOJIUTCS TOHATHE U
N300pakeHUE CUITHI.

N3ydeHue cuibl ympyrocTu.
Hccnenosanme

3aBHCHUMOCTH CHJIBI

YIOPYTOCTH OT YATUHEHUS
PE3UHOBOTO LIHYpa WU
MPY>KUHbI

(c mocTpoeHnueM rpaduka).
AHanmn3 NpakTHYECKUX
CUTYallHil, B KOTOPBIX
MPOSIBIISIETCS IEHCTBUE



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

CHUJIBI YIPYTOCTH
(ynpyrocts Ms4a,
KpPOCCOBOK, BETOK JIepEBA U
IIp.). AHaJIU3 CUTYaIHH,
CBSI3aHHBIX C SIBJICHUEM
TaroreHus. O0bscHeHue
OpOUTAILHOTO IBUKEHUS
IJIAHET C UCIOJIb30BAaHUEM
SIBJICHUS TATOTEHUS U
3aKOHAUHEPIUH.
N3mepenue Beca Tena c
MIOMOILBIO TMHAMOMETPA.
O6ocHoBaHME ATOTO crI0c0ba
U3MepeHus. AHaIu3 u
MOJICJIUPOBAHUE SIBJICHUS
HEBECOMOCTH.
DKCnepUMEHTAIbHOE
MOJIyYeHHUE TpaBUiIa
CJIOKEHHUSI CUJI,
HaIlpaBJIE€HHBIX BJOJIb
OJHOMIIPSMON.
Ornpenenenre BeITMUYNHbI
PaBHOAECHCTBYIOLIEH CHUJI.
N3yuenune cuibl TpeHUs
CKOJIbYKEHUS U CUJIBITPEHUS
nokos. MccinenoBanue
3aBUCUMOCTH CHJIBI TPEHUS
OT CHJIBI IABJICHUS U
CBOMCTB TPYIIUXCS
ITOBEPXHOCTEH.

AHaJIN3 MPAKTUYECKUX CUTYAINH,




Hroro no pazneny

21

B KOTOPBIXIIPOSIBIISIETCS ACUCTBUE
CHJIBI TPCHUS, UCIIOJIB3YIOTCA
CrocoObl €€ YMEHBIICHHS WU
yBeJIMUYCHHUs (KaTaHUE Ha JIbDKAX,
KOHBKaX, TOPMOXKEHHE
aBTOMOOWJIS, HCIIOJIb30BaHHE
IIOAIINITHUKOB, IIJIaBaHUC BOJHBIX
JKMBOTHBIXH JIp.). Perienue 3amau
C UCTIOJIb30BaHuEM (hOpMYIT I1st
pacuéra CHIIbI TSDKECTH, CHIIBI
YIPYTOCTH, CUJIBI TPEHUS

Pa3znen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3oB

4.1

Hasnenue. llepenaua naBnenus
TBEPABIMU TEJIAMU, KUIAKOCTIMU U
razamu

Bbubmmoreka
IIOK

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

AHanu3 U 00bsACHEHNE OIIBITOB
Y TIPaKTHYECKUXCUTYAINi, B
KOTOPBIX MPOSIBIISIETCS CUJIa
nasieHust. O60cHOBaHUE
Croco0OB YMEHBUICHUS U
YBEIMYCHUS IaBJICHUS.
W3yueHue 3aBUCUMOCTH JJaBJICHUS
rasa. oT 00b€Ma 1 TeMIEepaTyphbl.
Nzyuenune ocobeHHOCTEH
nepeaayy JaBleHUSATBEP ABIMU
TEeJIaMU, KUJKOCTSIMH U Ta3aMH.
O6ocHOBaHUE pe3yabTATOB
OTIBITOB OCOOEHHOCTSIMH
CTPOECHUS BEIIECTBA B TBEPIIOM,
JKUJKOM U Ta3000pa3HOM
COCTOSIHUSX.
OKCEpUMEHTAILHOE



https://m.edsoo.ru/7f416194
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4.2

4.3

JlaBieHue KuIKOCTH

ATMmoc(epHoe naBiieHue

0.5

Bubianoreka
LHOK

https://m.edsoo
ru/7f416194

bubmmoreka
IIOK

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

JI0Ka3aTelIbCTBO 3aKOHA
[Tackanga. Pentenue 3amay Ha
pacyéT JaBiIeHUS TBEPAOTO
Tena

HccnegoBaHue 3aBUCUMOCTHU
JIaBJICHUS KUJKOCTHOT TITyOHHBI
MOTPYKEHUS U TIIOTHOCTH
skuaxkoctu. Habnronenue u
00BSICHEHUE THIPOCTATHYECKOTO
rapajoKca Ha OCHOBE 3aKOHA
[Tackansa. U3yuenue
COOOIIAIOIINXCS COCYIOB.
Pemenwne 3amau Ha pacuér
JaBIICHUS KHIKOCTH.
OOBbsicHEeHHE TIPUHIIHTIA
JIEUCTBUS THAPABINYECKOTO
npecca, MHEBMAaTHYEeCKHUX
MallrH. AHaJIU3 U 00bSICHEHNE
MPAKTUYECKUX CUTYaIIHNH,
JIEMOHCTPHUPYIOITUX
MPOSIBIICHUE AABJICHUS
JKUJIKOCTH 1 3akoHa ITackans,
HalpUMeEP MPOLIECCOB B OPraHU3Me
P T1yOOKOBOAHOM HBIPSTHUM
DKcrnepuMeHTAIbHOE O0OHApYKEHUE
aTMoc(epHOro JaBieHus. AHAIHU3 U
O0OBSICHEHHE OIBITOB U
MPaKTHYECKUXCUTYAITUH,
CBSI3aHHBIX C IEHCTBHEM
aTMOC(EepHOTO J1aBJICHHS.



https://m.edsoo.ru/7f416194
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4.4

JlelicTBue ®UIKOCTH U Ta3a HA
IIOrPY>KEHHOE B HUX TEJO

3.5

Bubmnoreka
HOK

https://m.edsoo
ru/7f416194

OOBsicHEeHHE CYIIIECTBOBAHHS
arMocdepbiHa 3eMiie 1 HEKOTOPBIX
IUIAHETaX WK e€ OTCYTCTBUS Ha
Apyrux miaHerax u Jlyne.
OO0bsiCHEHHE U3MECHEHHUS INIOTHOCTH
aTMocQepbIC BEICOTOH U
3aBUCUMOCTH aTMOCc(hepHOTO
JIaBJICHUS OT BBICOTHI. Perenue
3aj1a4 Ha pacuér atMocdepHOoro
naBieHus. M3ydenue ycrpoiictBa
OapomeTrpa-aHepoua

DKcrnepuMeHTalIbHOE OOHApYKEHUE
JIECTBHUS )KUJIKOCTH U ra3a Ha
IIOrPY>KEHHOE B HUX TEJIO.
OrnpezenieHne BHITATKUBAIOIEH
CHUJIbI, ICVCTBYIOIIEH Ha TENO,
IOrPY>KEHHOE B KUIKOCTbD.
[IpoBenenue u o0Cyx)ACHHE
OIBITOB,JEMOHCTPUPYIOLLIUX
3aBUCUMOCTD BBITAJIKMBAIOLLIEH
CUJIbI, IEVCTBYIOILIEH HA TEJIOB
JKHIKOCTH, OT 00bEMaA
MOTPYKEHHOM B )KUIKOCTh YaCTH
TeJla ¥ OT TUIOTHOCTHXKUIAKOCTH.

IIposepka neszasucumocmu
8LIMAIKUBAIOWELICUTIBL,
Oelicmeyiowell Ha mejso 8
AHCUOKOCMU, O MACCbl meda.



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

HccenenoBanue 3aBUCUMOCTH Beca
TeNa B BoJie OT 00bEMa
MOTPY>KEHHOU B KUJKOCTh YaCTH
Tena. Pemenue 3aiay Ha
[IPUMEHEHUE 3aKOHAApXUMea U
YCJIOBHSI IUIABAHUS TEIL.
KonctpynpoBanue apeomerpa win
KOHCTPYHUPOBAHUE JIOJKHU U
OITpeieNIeHrE eErPy30H0AbEMHOCTH

Htoro no pazneny 21
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
DKCHEepUMEHTAIBHOE OIpeeICHUE
MeXaHHYECKOH pabOTHI CHITBI
TSDKECTUTIPH TTAZICHUH TeJla U CHIIBI
TPEHHs TP PAaBHOMEPHOM
Bubnnoreka | nepememnienuu Tenamno
51 PaBoTa 1 MOIIHOCTS 3 1 HOK TOPHU30HTAIBHON MOBEPXHOCTH.
https:/m.edso0 ' Pacuér mommocTH, pa3BuBaeMOi
u/7f416194 HpH MOABEMEIIO JIECTHHIIE.
Pewenne 3a1ay Ha pacuér
MeXaHH4YEeCKOH padoTHI 1
MOIITHOCTH
OmnpeneneHne BHIMTPHINIA B CHIIE
bubnmnoreka
MPOCTHIX MEXaHU3MOB Ha ITPHMEpPe
5.2 [IpocTeie MexaHU3MBI 5 2.5 HOK phlyara, HoJIBUKHOTO U
https://m.edsoo .
u/7f416194  HCTOMBIKHOTO OJI0KOB, HAKIIOHHOM

TIIIOCKOCTH. HCCJ’IGI[OB&HI/IG YyCJ10BUA
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paBHOBecHs peryara. OOHapyKeHHe
CBOMCTB ITPOCTHIX MEXAaHU3MOB B
Pa3IMYHbIX HHCTPYMEHTAX U
MIPUCTIOCOOTICHUSIX, UCTIONB3YEMBIX B
OBITY M TEXHUKE, a TAK)KE B )KUBBIX
opranu3Max. DKCIIepUMEHTATbHOE
JI0Ka3aTeIbCTBO PABEHCTBA padoT
[IpY IPUMEHEHUH [IPOCTHIX
Mexann3moB.Onpenenenue KIT/]
HAKJIOHHOM TJI0CKOCTH. Perenue
3a/1a4 Ha MPUMEHEHHUE MpaBuia
paBHOBECHSI phluara u Ha pacuér
KILJ

DKCIIEpUMEHTAIIbHOE OIIPECIICHUE
W3MEHEHUS KUHETUYECKOU U
MOTEHLIMAJIbHON SHEPTHH Teanpu
€ro CKaThIBAaHUU 110 HAKJIOHHOM
mockoctu.@opmynupoBaHue Ha

bubnuoreka
OCHOBE HCCJIEIOBAaHHUSA 3aKOHA
5.3 MexaHndeckasi SHEprus 4 1.5 HOK i
: € CCKasd SHEP . httos://m.edsoo | COXPAHCHHS MEXaHIUECKOI
ps://m.
ru/7f416194 OHEPIUHU. O6CY)K)I€HI/IG r'paHuIl
MPUMEHHUMOCTH 3aKOHACOXPaHEHUS
sHepruu. Pemenue 3amay ¢
HCIIOIB30BaHUEM 3aKOHA
COXPaHCHHUS YHEPTHUH
Hroro no pazneny 12
PesepBHOe Bpems 3
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OBIIEE KOJIMYECTBO YACOB I10 68 3
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I[TPOT'PAMME



8 KVIACC

KoanuecTBo 4yacoB DJIeKTPOHH OcHoBHBIE BUABI JeITeILHOCTH
ble 00y4Jarouuxcs
Ne HaumenoBaHue pa3jiesioB U Kourpoun (undposbie)
n/n TeM IPOrpaMMbl Bcero HbIE Hpaxriieck oOpa3oBareJ
ue padoTsl
padoThbI bHbIE
pecypchl
Paznen 1. TenJioBble siBJICHUA
HalGronenue u uHTEpIIpeTaIus
OTIBITOB, CBUJIETEIILCTBYIOLINX 00
ATOMHO-MOJICKYJISIPHOM
CTPOCHHH BEILIECTBA: OIBITHI C
pacTBOpEHUEM
Pa3JIMYHBIX BELIECTB B BOJIE.
Pemienue 3aga4 no oleHUBaHHIO
KOJIMYECTBA ATOMOB UJIM MOJIEKYJI B
Bubmiorexa enuHMIE 00BbEMA BENIECTBA.
11 CtpoeHue u cBoiicTBa 7 0.5 1 HOK AHanu3 TeKcTa JPEeBHUX aTOMHUCTOB
' BelllecTBa ' https://m.edsoo ~ (Hanpumep, hparmMeHTa mosMbl
.ru/7f4181ce Jlykpernus «O mpupojie Bemiei») ¢

M3II0’KeHHEM 000CHOBAaHUN aTOMHOM
TUIOTE3bI (CMBICIIOBOE UTEHHUE).
Orenka yoeauTenbHOCTH ATHX
obocHoBaHui. OOBsICHEHUE
OpOYHOBCKOTO JIBH)KEHHUSI, SIBIICHUS
mudPy3un ¥ pazTuanii MeXKIy HUIMHU
Ha OCHOBE MOJIOXEHUI MOJIEKYIISIPHO-
KUHETUYECKON



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

TEOPUU CTPOCHHUS BELIECTBA.
OOBsicHEeHHE OCHOBHBIX pa3iInyuil B
CTPOEHUU Ta30B, )KUAKOCTEU U
TBEPABIX TEJI C UCIIOJIB30BAHUEM
IIOJIO’KEHUN MOJIEKYJIIPHO-

KMHETHYECKOU TEOPUU CTPOCHUS
BemecTa. [IpoBeieHne onbITOB 10
BBIPAIIMBAHHUIO KPUCTAJIIOB
IIOBAPEHHOM COJIM WM caxapa.
[TpoBenenne u 0OBICHEHUE OIIBITOB,
JIEMOHCTPHPYIOIINX KaHUIAPHBIE
SIBJICHUSI USIBJIICHUE CMAYHBAHUSL.
OO®bscHEHNE PO KalWJUIPHBIX
SIBJICHUH JUIs TIOCTYIIJICHUS BOJIBI B
opranmu3M pacteHuii. Habmronenwue,
IpoBeieHNE U 00BSICHEHUE OIBITOB
110 HAOJIOACHUIO TETJIOBOTO
pacuIpeHust ra30B, KHUJIKOCTEH U
TBEPABIX TeN1.O0bsICHEHE
coxpaHeHHs 00bEMa TBEPABIX Tell,
TEKY4YEeCTH KHUJIKOCTH (B TOM YHCIIE,
Pa3HHUIIBI B TEKYYECTH JJISl pa3HbIX

YKUJKOCTEH ), TaBJICHHS Ta3a.
[IpoBeneHue onbITOB,
JIEMOHCTPUPYIOLIUX 3aBUCUMOCTh
JABJICHUS BO3lyXa OT ero 00béMa u
Hal"peBaHI/ISI niIn OXJIAXXKACHUA, U UX
00BsACHEHHE Ha OCHOBE aTOMHO-
MOJICKYJISIPHOTO YUCHHUSI.

AHanu3 NpakTUYECKUX CUTYallUi,
CBSI3aHHBIX CO CBOMCTBAMM I'a30B,




KUJKOCTEH U TBEPABIX TEI

1.2

TerutoBblie pouecchl

21

8.5

bubmmoreka
HOK

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

O6ocHOBaHME TIPABUIT U3MEPEHUS
Temneparypbl. CpaBHEHHE Pa3IMUHBIX
CIOCOO0B M3MEPEHUS U LKA
Temneparypbl. Ha0monenue u
00BsICHEHHE OMBITOB,
JEMOHCTPUPYIOIIHUX U3MEHEHUE
BHYTpPEHHEH 3HEpruu Tena B
pe3yabTare Terionepeaadl npadoThl
BHeIIHKUX cwi. Habmonenue u
00BSICHEHHUE OTIBITOB, O0CYK/ICHHE
MPAKTUYECKUX CUTYAIIHH,
JEMOHCTPUPYIOIIUX Pa3IUYHbIE BUJIbI
TEIUIONEePeaun: TeIIONPOBOIHOCTS,
KOHBEKIIHIO, U3IYy4ECHHUE.
HccnenoBanue siBneHus TeraioooMeHa
IIPY CMEUINBAaHUU XOJIOJHOHN U
ropsiueii Boasl. Habmronenue
YCTaHOBJIEHMSI TETIJIOBOIO PABHOBECHS
MEXIy ropsder U XOJIOAHOU BOJOM.
Omnpenenenue (M3MEpEHUE)
KOJIMYECTBA TEIUIOTHI, TOIYYEHHOIO
BOJION IPHU TETNIOOOMEHEC HAarpeThIM
METATUYECKUM IHIUHIPOM.
Omnpenenenne (MU3MEpPEHUE) YACTbHON
TEIIOEMKOCTH BEILIECTBA.

Pemenne 3aga4, CBA3aHHBIX C
BBIUMCIIEHUEMKOJIMYECTBA TEIIOTHI U
TEIUIOEMKOCTH TPH TEIJI0O0OMEHE.
AHanu3 cuTyaluii IpakTH4ecKoro
WCIIOJIb30BAHHUS TEIUIOBBIX CBOMCTB
BEIIIECTB UMaTepUaJIOB, HaIpUMED, B
LesIX SHEprocOepeKeHus:
TETUIOU30JISIIIHS, YHEProcOeperaromye



https://m.edsoo.ru/7f4181ce
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KPBIILIH, TEPMOAKKYMYJISTOPHI U T. 1.
Habntonenue sBneHuii CTIapeHus u
koHzeHcanuu. MccrnenoBanue
poliecca uCapeHUsIPa3TUIHBIX
skunkoctein. O0bsACHEHUE SIBIICHUI
WCTIApPECHUS UKOHJCHCAIUY Ha OCHOBE
aTOMHO- MOJIEKYJIAPHOTO YYEHHUS.
HaGmonenue u 00bsicHEHUE Tpoiiecca
KHUIICHUS,B TOM YHUCII€ 3aBUCUMOCTH
TEMIIEPATYPHI

KHUIICHUS OT JaBJICHHUS.

Omnpenenenue (M3MepeHUe)
OTHOCUTEIIbHOMBIA)KHOCTH BO3TyXa.
HaGmronenue nporuecca riaBieHust
KPUCTAJLITUYECKOTO BEIIECTBRA,
HaImpuMep, Jba.

CpaBHeHUE MPOLIECCOB IJIaBICHUS
KPUCTATUICCKHUX TEJI U Pa3MSITUCHUS
MIpY HarpeBaHUU aMOP(HBIX Tell.
Omnpenenenue (M3MepeHne) yaeabHOM
TEIUIOTHINIJIABICHUS JIbJA.
OObsicHeHUe SBIICHU TJIABJICHUS U
KpUCTATU3allMU Ha OCHOBE aTOMHO-
MOJICKYJISIPHOTO yUCHHUSI.

Pemenue 3anady, CBSA3aHHBIX C
BBIYHCIICHUEMKOJINIESCTBA TEIIOTHI B
mpolieccax Terionepeayu mpu
TJIABJICHUH U

KpUCTAITU3AIlUHU, UCTIAPESHUH U
KOHAEHCAalMK. AHAIU3 CUTYalHil
MPAKTUIECKOTO MPUMEHEHHUSSIBICHHH
TIABJICHUS U KPUCTAILTH3AIHIH,
HarmpuMep, MOJyYeHHE CBEPXUUCTHIX
MaTepuasoB, COJIeBas IPeIKa U JIp.




Hroro no pasaceiny

28

AHanu3 paboThl 1 0OBSICHECHUE
MPUHIUIIAICHCTBHS TETIOBOTO
JBUTATEJIS.

Briuucnenue koimuecTBa TEIIOTHI,
BBIJICJISIIOLIETOCS [IPU CrOPaHUU
pa3IMYHBIXBUAOB TOoruMBa, 1 KII/]
JBUTATEJIS.

OO0cyx1eHre YKOJTOTHISCKIX
MOCIIECTBUMHCIIONB30BAHUS
JIBUTATEJIEN BHYTPEHHETO
CrOpaHus, TEIIOBBIX U
TUIPOIIICKTPOCTAHIUNA

Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS

DeKTpUYecKre 3apsibl.
2.1 3apsKEHHBIE TeNla U UX
B3aUMO/IeiCTBHE

1.5

bubauor
eka [JOK
https://m.

edsoo.ru/7

f4181ce

Habmronenue v mpoBeieHNe OINBITOB
0 TEKTPHU3AIUH TeT MpU
CONPUKOCHOBEHUU MUHIYKIIUEH.
HaGmronenne u 00bsICHEHNE
B3aMMOJIEMCTBHS OTHOMMEHHO U
Pa3sHOMMEHHO 3apsKEHHBIX TEIl.
OO0bsicHeHrEe MPUHIIHIA JCHCTBUSA
anekTpockona. OObsICHEHHE SBJICHUMA
ANEKTPU3ALNU TTPH COMPUKOCHOBEHHUH
TEJ ¥ UHTYKITUEIC UCTIOIb30BAaHHEM
3HAHUN O HOCUTEISX DIEKTPUIECKHIX
3aps0B B BelllecTBe. Pacno3HaBanue u
00BSICHEHUE SIBIICHUMDIICKTPU3AIINHU B
noBceaHeBHON 3. HaOmroqeHue n
0OBSICHEHHE OITBITOB,
WJUTIOCTPUPYIOIINX 3aKOH COXPAHCHUS
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ANEKTPUYECKOTO 3apsiia. Habmronenve
OTIBITOB 10 MOJICJIMPOBAHUIOCHIIOBBIX
JUHUHN DIEKTPUIECKOTO TOJIS.
Hccnenosanue neiictBusa
AJICKTPUYECKOTO MOJISTHA TIPOBOTHUKH
U TUBICKTPUKU

2.2

IToCTOSIHHBIN DIIEKTPUYECKUN
TOK

20

7.5

bubauor
eka [JOK
https://m.

edsoo.ru/7

f4181ce

Habmoienue pa3nuyHbIX BHIOB
JEUCTBUSI DIIEKTPUUECKOTO TOKA U
oOHapyXeHHe STUXBHUJIOB JICHCTBUS B
MMOBCEHEBHOW JKU3HU.

Habumoienne BO3SHUKHOBEHUS
ra30BOT0 pa3psiiau dJIECKTPUUECKOTO
TOKa B KUIKOCTH

COopka u HCTIBITAaHUE AJIEKTPUUYECKON
LETTUIIOCTOSTHHOTO TOKA.

N3mepenune cuitbl TOKa aMIepMETPOM.
N3mepenue 31eKTpuaeckoro
HaIpPsHKEHUSBOJIBTMETPOM.
[IpoBenenue u 0OBSICHEHHE OTBITOB,
JEMOHCTPUPYIOITUX 3aBUCUMOCTh
3JEKTPUUYECKOTO COMPOTUBIIECHUS
MIPOBOJIHUKA OT €0 JJIUHBI, TUIOIIAIH
MIONEPEYHOr0 CEYCHUSIU MaTepHraa.
Hccnenosanne 3aBUCUMOCTH CUIIBI
TOKa,[TPOTEKAIOILIETO YEPE3 PEIUCTOP,
OT COITPOTUBJICHUSI PE3UCTOPA U
HaIpsDKEHUSIHA PE3UCTOPE.

ITpoBepka npaBuiia CIOKEHUS
HaIpPsHKEHUUTIPU TTOCIIEI0BATEILHOM
COCTMHCHUH JIBYX PE3UCTOPOB.
[IpoBepka npaBuia Jyisi CHIIBI TOKa
P NapauIeIbHOM COETMHEHUHT
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2.3

MaruuTHbIe SIBJICHUS

bubauor
eka [JOK
https://m.

pe3UCTOPOB. AHANINU3 CUTYyaIUH
MOCJIeI0BATENLHOTO U
MapajuieJIbHOTO COEAMHEHUS
[IPOBOIHUKOBB JIOMAIITHUX
3JEKTPUUYECKUX CETSX.
Pemrenue 3aa4 ¢ ucnonb30BaHUEM
3akoHa Omau Gopmyn pacuéra
3JEKTPUUYECKOTO COMPOTUBIICHUS MTPU
MOCJIEI0BATEILHOM U NapaJlIeIbHOM
COCIMHEHUH TIPOBOTHUKOB.
Omnpenenenue padOThI AIEKTPUIECKOTO
TOKa,[TPOTEKAIOIIIETO Yepe3 PE3UCTOP.
OrnpezenieHne MOIHOCTH
3JIEKTPUYECKOTO TOKA,BBIJICTIEMOM Ha
pe3ucrope.

HccnenoBanue 3aBUCUMOCTH CHJIbI
TOKa Yepe3 JIAMIIOUKY OT HaIpsKEHUS
Ha Helt. OnpenenenueKI1/]
HarpeBaTeIs.

Uccnenoanue npeodbpazoBaHust
SHEPTUMIIPU OABEME TPy3a
AJIEKTPOIBUTATEIIEM.

OObscHeHHe yCTPONCTBA U MPUHIIUTIA
JIEUCTBUSA IOMAITHUX
AEKTpOHArpeBaTeNbHBIX TPHOOPOB.
OO0BsicHEeHNEe TPUIUH KOPOTKOTO
3aMbIKaHUs U IPUHIUIIA IEHCTBUS
IIJIAaBKUX IIpenoxpanurtencii.Pemenue
3a/1a4 ¢ UCIOJIb30BAaHUEM 3aKOHA
Jxoyna—Jlenna

Hccnenosanne MaroHuTHOr O
B3aUMOICHCTBUSATIOCTOSTHHBIX
MarHuToB. M3ydeHne MarHuTHOTO

edsoo.ru/7 TI0JIA IOCTOSAHHBIX MAIrHUTOB IIPU UX



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

f4181ce

00BbETMHEHNH U PA3/IECTICHUN.
HccenenoBanne MarHuTHOrO
B3aUMOJCUCTBHSI IIOCTOSHHBIX
MarHuToB.M3yueHre MarHuTHOTO TOJIst
IIOCTOSIHHBIX MarHUTOB IIPU UX
00BbETUHEHNH H Pa3/ICIICHUN.
IIpoBeneHue ONBITOB IO BU3yalUu3alun
I10JI1 TIOCTOSIHHBIX MarHUTOB.
N3ydenue siBineHUs: HAMarHUYUBaHUS
BemecTsa.McenenoBanue nencTBus
INEKTPUYECKOT0 TOKA HA MArHUTHYIO
crpenky. [IpoBeneHne onbITOB,
JEMOHCTPUPYIOIIHX 3aBUCUMOCTb
CHWJIBI B3aUMOJICHCTBUS KaTYIIKU

C TOKOM M MarHuTa OT CUJIbI U
HaIlpaBJIEHUs TOKaB KaTYIIKE.

AHanus cuTyaluui IpakTHYECKOTO
MIPUMEHEHUSIDIIEKTPOMArHuToB (B
OBITOBBIX TEXHUUECKUX YCTPOHCTBAX,
MIPOMBIIIJIEHHOCTH, MEJTULIUHE).
N3y4yeHue neiicTBUS MarHUTHOTO TTOJIS
Ha MPOBOJIHUK C TOKOM.

N3yuenue nericrBus
anektpoasurarens.M3mepenne K11
JNEKTPOABUTaTEIbHONYCTAHOBKH.
Pacnio3naBaHue u aHAN3 pa3IMYHbIX
IIPUMEHEHUHN DJIEKTPOABUTATEIIECH
(TpaHCHOPT, OBITOBBIE YCTPOMCTBA U

Jp.)

2.4

DNeKTpOMarHuTHasE WHIYKITUS

0.5

bubnuort
eka [JOK

edsoo.ru/7

f4181ce

OnBITHI 110 UCCIIEIOBAHUIO SIBJICHUS
3JIEKTPOMarHUTHON MHAYKIUU:
HCCIIEI0BAaHUEN3MEHEHU N 3HAYEHUS U
HaIlpaBJICHUS

MHJYKIIHOHHOT'O TOKa
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Uroro mo pazueny 37

PeszepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 08
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9 KJIACC

KoanuyecTBO 4acos DJIeKTPOHHBIE OcHoOBHBIE BUABI A€TeJILHOCTH
HanmenoBanue
Ne INpaktn  (uudposbie) 00yYaKOIUXCS
pa3aesioB U TeM KonTposabHubie
n/n Bcero yeckne = OOpa3oBaTeabHBbIE
NpOrpamMmbl padoThI
padoThbI pecypchbl
Pa3znen 1. MexaHuuecKkHe siBJIeHHS
AHanu3 1 00Cy>KIeHHE Pa3TMUHBIX
IPUMEPOBMEXAHNIECKOTO
neukeHus. OOCyKAeHHe TPaHUI]
MPUMEHUMOCTH MOJIETTH
«MartepuaibHas Toukay. Onucanue
MEXAHUYECKOTO JIBHKEHUS
Pa3TUYHBIMH CITOCOOAMHU
(ypaBHeHMe, Tabnuua,rpaduk).
AHanu3 )XU3HEHHBIX CUTYaIlUi, B
Mexannueckoe KOTOPBIX MPOSIBIIAETCA
11 IBIDKEHHUE U 10 05 bu6nuoreka [IOK OTHOCHUTEJIBHOCTh MEXaHHYECKOTO

CIIOCOOEI €10
OIIMCAHUA

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

newkenus. HaGmonenue
MEXaHWYECKOTO JIBFKCHUS Tela
OTHOCHTEIIEHO Pa3HBIX TENl OTCUETA.
CpaBHeHME MyTel U TPACKTOPHI
JBUKEHHSI OJTHOTO U TOTO Ke TeTa
OTHOCHUTEIILHO Pa3HBIXTEN OTCUETA.
Amnanu3 tekcra ['anunes o6
OTHOCUTEIIbHOCTH IBUKEHUS;
BBITIOJTHEHUE 3a/IaHUI TI0 TEKCTY
(cmbIciOBOE uTeHHE). Onpeaenenne
CpeaHeN CKOPOCTU CKOJIbKEHUS
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OpycKa WU IBHDKEHUS IIAPHUKA 110
HaKJIOHHOM IIOCKOCTH. AHAIN3 1
00CyXIeHHE CIIOCOO0B
MPUOIMKEHHOTO OIPECIICHHS
MTHOBEHHONCKOPOCTH.
Omnpenenenue CKOpoCcTU
PaBHOMEPHOTO JIBIKEHUS (IIapHKa
B JKHJIKOCTH, MOJCIIH
ANEKTPUIECKOTO aBTOMOOHIISI 1 T.
1.). OnpeneneHue myTu,
MPOMJICHHOTO 32 IAaHHBII
MIPOMEXYTOK BPEMEHH, U CKOPOCTH
Tena no rpaduky 3aBUCUMOCTH
MyTH PAaBHOMEPHOT'OJIBUKEHUS OT
BpeMeHu. OOCYXIeHHE BO3MOKHBIX
MPUHIIMIIOB JCHCTBUS IPHUOOPOB,
HU3MEPSIOIIUX CKOPOCTh
(ciu1IOMeTpoB).

Brruucnenue myty u CKOpOCTH MIPH
PaBHOYCKOPEHHOM MPSMOJIMHEMHOM
nBwkeHuurtena. OnpeneneHue
MPOMIEHHOT0 YTH U YCKOPEHUSI
JBUKESHHSI TeJia 1Mo rpaduky
3aBUCUMOCTH CKOPOCTH
PaBHOYCKOPEHHOTO
MPSMOTMHEHHOTOIBUKEHUS TENA OT
BPEMECHH.

IIposepka eunome3swl: ecau npu




PABHOYCKOPEHHOM 08UdICeHUU Oe3
HA4anbHOU CKOPOCMU nymu
OMHOCAMCAKAK PO HeUEMHbIX
yuces, mo coomeemcmayruue
NPOMENCYMKU 8PEMEHUOOUHAKOBYIL.
OrnpezenieHne yCKOpEHUs Teja npu
PaBHOYCKOPEHHOM JIBHYKEHUUIIO
HAKJIOHHOM 11ockocTu. 3Mepenne
MepUO0/Ia M YaCTOTHI OOpaIICHUsATENA
1o okpyxHoctu. OnpeneneHue
CKOPOCTH PaBHOMEPHOTOJIBUKECHHUS
TeJa Mo OKpyKHOCTU. Perienue
3a/1a4 Ha ompeesieHUue
KMHEMAaTUYEeCKHUX XapaKTePUCTHK
MEXaHHYECKOTO JIBIKCHUS
pa3nUYHBIX BUIOB.Pacmo3HaBanue u
NpUOIMHKEHHOE ONTUCaHKE
Pa3TUYHBIX BUJIOB MEXaHUYECKOTO
JIBUKECHHSI B IPUPOJIEC U TEXHUKE (Ha
puMepax CBOOOTHOMATAIONINX Tell,
JIBUKCHHSI )KUBOTHBIX ,HEOECHBIX
TeJ, TPAHCTIOPTHBIX CPECTB U Jp.)

1.2

B3aumoneilictBue
TEN

20

bu6nuoreka [IOK
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Habmonenue u obcyxaeHue
OIIBITOB C IBUKCHHUEM TECJIa ITPU
YMEHBIIICHUH BIUSHUSIPYTHX TEII,
MOPCIATCTBYIOIUX ABUXXCHUIO.
Amnanu3 texcta [Namues ¢
OIMMCAHUEM MBICJICHHOI'O
IKCIEPUMEHTa, 000CHOBBIBAIOIIIETO
3aKOH WHEPIIMH; BHITIOJIHECHHE
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3aJlaHui O TEKCTY (CMBICIIOBOE
gyrenne). O0cyxaeHue
BO3MO>KHOCTH BBITIOJTHEHHUSI3aKOHA
WHEPIUHU B PA3IMYHBIX CUCTEMAX
orcuéra. Habmonenue u
00CYyKJIeHIE MEXaHIHUECKUX
SIBJICHUH, IPOUCXOASIIUX B CUCTEME
orcuéra «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM
JBUKCHUH OTHOCUTEIIbHOKAOMHETA
¢busuku. [{eficTBUs ¢ BeKTOpaMu
CHWJI: BBIIIOJTHEHHUE3aJaHUI 110
CJIOKEHHIO M BBIYMTAHUIO BEKTOPOB.
Ha0rotenue w/vimm npoBeicHIe
OTIBITOB, IEMOHCTPHUPYIOIINX
3aBUCUMOCThH YCKOPEHHUSITENA OT
MPUIIOKEHHON K HEMY CHJIBI U
MacchITena. AHaU3 U 00BICHEHHE
SIBJICHUH C UCIIOJIb30BaHUEM
BTOpOro 3akoHa HerotoHa.Pemenue
3a/1a4 ¢ UCIOJIb30BAaHUEM BTOPOTO
3akoHa HproTOHA 1 npaBuia
cioxenus cuil. OnpeneneHue
YKECTKOCTU IIPY>KUHBI.

AHanu3 cutyanui, B KOTOPbIX
HaOII0JAI0TCSYTIPYTHE
nedopMaiuu, 1 ux oObSICHEHHE

C MCIOJB30BaHUEM 3aKoHa ['yka.
Pemrenue 3a1a4 ¢ ucnosib30BaHUEM
3akoHal 'yka. MccnenoBanue
3aBUCUMOCTH CHJIBI TPEHUS
CKOJIBKEHUS OT CHUITBI HOPMAJTLHOTO
nasieHus. O0CyKaeHue
PE3yJIbTaTOB HCCIIEI0BAHUS.




Omnpenenenne kodpdurmeHTa
TPEHHUSICKOIILKCHHUSI.

N3mepenue cusibl TpeHUs TOKOSL.
Pemenue 3a1a4 ¢ UCMOJIb30BAaHUEM
(GhOpMyIIBIAIIS CHUIIBI TPEHUS
CKOJIbXKEHUS. AHAIN3 ABMKCHUS
TEJ TOJBKO MO TeHCTBUEMCHIIBI
TSOKECTH — CBOOOHOTO TIaICHUSI.
OObsicHEeHHE He3aBUCUMOCTH
YCKOPEHUSICBOOOHOTO TAJICHUS OT
Macchl Tena. O1eHKa BeTMYUHBI
CHUJIbI TATOTEHUS, ICUCTBYIOLIEH
MEXIY ABYMsI TeTaMHu(JIsl pa3HbIX
Macc). AHaIU3 ABUKEHUST HEOSCHBIX
TENIOJ IEHCTBUEM CHIIbI TTOTEHUS
(c ucrospb30BaHUEM
JIOTIOTHUTEIHHBIXICTOYHUKOB
nHpopmanun). Pemenue 3anay ¢
WCIOJIb30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTEHUS U POPMYJIBI
JUISL pacuéTa CHUIIbI TSHXKECTH.
AHanu3 OpUrHHAIBHOTO TEKCTA,
OTHCHIBAIOIIETO MPOSIBICHUS
3aKOHA BCEMUPHOTO TATOTCHHUS,
BBITIOJTHEHHE 3aJaHUIIIO TEKCTY
(cmbIcioBOE uTeHne). Habmronenue
1 00CY>KJICHHE OTBITOB TIO
W3MCHCHHUIO Beca Tejia Mpu
YCKOPEHHOM JIBHYKEHUH.

AHanu3 yclI0BUH BOBHUKHOBEHUS
HEBECOMOCTHUH MEPErPy3KH.
Pemenue 3amau Ha onpeaeneHue
Beca Tella B Pa3IUYHbIX YCIOBHSIX.
AHanu3 cui, IeMCTBYIOIIMNX HA




TEJIO,TOKOSIIIEECs Ha OTIOPE.
OrnpezenieHne HEeHTpa TSHKECTH
pa3IMYHBIX TEI

1.3

3aKOHBI
COXPaHCHHUS

10

bubmmoteka [IOK
https://m.edsoo.ru/7f41a4a6

Hab6mronenue u obcyxaeHne
OIIBITOB, IEMOHCTPUPYIOIINX
nepenavdy UMITyJIbca IpU
B3aHMOJICHCTBUH TEII, 3aKOH
COXPAHEHUAUMILYJIbCA IIPH
aOCOJIIOTHO YIIPYTrOM U HEYIPYTOM
B3aUMOJICUCTBUU TeJ. AHAIU3
CUTyallMi B OKPYKarOLEH )KU3HUC
HCII0JIb30BAHNUEM 3aKOHA
COXpaHEHHUsI UMITYJIbCA.
PacnioznaBanue sBiIeHUs
PEaKTUBHOTO/IB>KEHHUS B IPUPOJIE
n texHuke. [I[pumenenue 3akoHa
COXpAaHEHUs UMITyJIbCa JJIsl pacy€ra
PE3yJIbTaTOB B3aUMOJIEHCTBHUS TEI
(Ha mpuMepax HEYIpyroro
B3aUMOJEHCTBHSI, YIIPYTOrO
LEHTPAJILHOTO B3aUMOICUCTBUS
JIByXOJIMHAKOBBIX TEJI, OJHO U3
KOTOPBIX HEMOJBUKHO).

Pemenue 3a1a4 ¢ HCIIOJIB30BaHUEM
3aKOHACOXPAHEHUS UMITYJIbCa.
Omnpenenenue paboOTHI CUITBI
YIPYTOCTUIIPU MOABEME Ipy3a C
HCII0JIb30BAHUEMHEIO/IBUIKHOTO U
MOABMKHOTO 0JI0KOB.M3MepeHune
MouHocTu. U3mepenue
MOTEHIUATILHOW YHEPTHH YIPYTO
n1e(pOpMUPOBAHHON MPYKUHBI.
N3mepenne KHNHETHYECKOM SJHEPT U
TENAIo JJIMHE TOPMO3ZHOTO ITYTH.
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DKcrepuMeHTAIbHOE CPaBHEHUE
W3MEHEHHUS MOTEHIUAIBLHON 1
KHHETHUYECKON SHEPrui Tenanpu
JIBIKEHUU 110 HAKJIOHHOHU
IJIOCKOCTHU. DKCIIepUMEHTaIbHAas
MPOBEPKA 3aKOHACOXPAHCHUS
MEXaHUYECKON SHEPrUU MPpU
CBOOOHOM TAJICHHH.
[IpumeHeHne 3aKOHa COXpPAHEHUS
MEXaHUYECKOW IHEPTUH IS
pacuéra NoTeHUIUaIbHOU U
KUHETHUYECKON YHEPTHIl Tella.
Pemenue 3a1a4 ¢ uCoib30BaHuEM
3aKOHA COXPAaHECHUS MEXAHUYECKOMN
SHEPTUU

Hroro o pasneny 40

Pa3zgen 2. Mexann4ueckue KOJIe0aHUA U BOJHBI

Mexannueckue
2.1 7
KOJIeOaHNA

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6

HaOmronenune xonebalnuii mox
JEMCTBUEM CHITSKECTH U
YIPYTOCTH U OOHApYXKEHHE
MOA0OHBIX KOIeOaHUH B
OKpYKarolleM Mupe. AHaIHu3
KojeOaHuil rpy3a Ha HUTH UHA
npyxuHe. OnpeneneHne 4acToThl
KoJie0aHnii MaTEMaTHYECKOTO U
MPYKUHHOTOMASTHUKOB.
HaOmronenne u o0bsIcHEHE
sIBIICHUs pe3oHaHca. MccrnenoBanue
3aBUCHMOCTH ITIEPHOJIa

KosIe0aHui ITOABEIIEHHOIO K HUTH
rpy3ao0T JuTHHBI HUTH. [IpoBepka
HE3aBHCHMOCTH TIepro/Ia
KoJieOaHUH Tpy3a, TOIBEIICHHOTO K
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JIEHTE, OT MaccChl Ipy3a.
Habmonenue u obcyxaenue
OTIBITOB, IEMOHCTPHUPYIOIINX
3aBUCHMOCTH TIEpHO/Ia

KoJeOaHui NPYKUHHOTO MasgTHHUKA
OT MacchIrpy3a 1 KECTKOCTH
npyxuHsl. [Ipumenenue
MaTEeMaTHYECKOTO U IPYKHHHOTO
MasiTHUKOB B Ka4eCTBE MOJIeei
JUTSL OTIMCAHUSIKOIeOaHMI B
OKpyxaromeM mupe. Pemenue
3a]1a4, CBSI3aHHBIX C BEIYHCIICHHECM
WJTY OLICHKOM 4acTOTHI (IIepro/ia)
KoJiebanuut. Mzmepenue yckopenus
800001020 NadeHUs

2.2

Mexannueckue
BOJIHBI. 3BYK

bubmmoteka [IOK
https://m.edsoo.ru/7f41a4a6

OOHapyxeHue U aHaJIH3

BOJTHOBBIX SIBJICHUH B

OKPY’KaIOIIEM MHUDE.
Habmonenue pacnpoctpaneHus
MIPOAOJIBHBIXHU MONEPEYHbIX
BOJIH (Ha MOJIENIN) U
oOHapy>KeHHe aHaJIOTMYHBIX
BUJIOB BOJIHB ITPUPOJE (3BYK,
BOJIHBI Ha Bojie). Beruncnenue
JUTHHBI BOJTHBI U CKOPOCTH
pacnpocTpaHeH sl 3ByKOBBIX
BOJIH. DKCIIEPUMEHTAIIBHOE
OTIpeJieIeHUe TPAHUI] YaCTOTHI
CITBIITUMBIX 3BYKOBBIX
konebanuii. HaGmonenue
3aBHCHUMOCTH BBICOTHI 3ByKa
OT YacTOTHI (B TOM YHUCIIE, C
HCTIOJIh30BAaHUEMMY3bIKATbHBIX
uHCTpyMeHTOB). Habmonenue
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Hroro no pasaceiny
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1 0OBSICHEHHE SBJICHUS
aKyCTHUYECKOI'O pE30HaHCa.!
AHanm3 OpUrvHAIBHOIO
TEKCTa, IOCBAIIEHHOTO
HCIIOJIb30BaHUIO 3BYKa (MK
yIbTpa3ByKa) B TEXHUKE
(ax0noKanus, ynbTpa3ByK B
MEIUIIMHE U JIp.); BBIIOJIHEHHE
3aJlaHui 0 TEKCTY (CMBICIIOBOE
YTCHUE)

Paznen 3. 3J'[eKTpOMaFHI/ITHOC moJi€ U 3JICKTPOMAIrHUTHBIC BOJIHBI

3.1

DNeKTpOMarHuTHOE
moJie u
ANEKTPOMArHUTHBIE
BOJIHBI

2.5

bu6mmoteka [IOK
https://m.edsoo.ru/7f41a4a6

[TocTpoenue paccyxieHuil,
000CHOBBIBAIOIINXB3aUMOCBS3b
JIEKTPUUYECKOTO U MArHUTHOTO
roJjieil. DKCIepUMEHTAITbEHOE
W3y4ECHUE CBOMCTB
AJIEKTPOMArHUTHBIX BOJIH (B TOM
YHcIIe ¢ TOMOIIHI0 MOOMIIBHOTO
TesneoHa). AHAINU3 PEHTI€HOBCKUX
CHMMKOBYEJIOBEYECKOI'0 OpraHU3Ma.
AHanu3 TEKCTOB, OMUCHIBAIOIINX
MPOSIBICHUSAIEKTPOMArHUTHOTO
W3ITYyYCHUS B TIPUPOJIC: KHUBBIE
OpTaHU3MBI, U3JTy4eHHS HEOSCHBIX
TeJ(CMBICIIOBOE UTEHHUE).
Pacno3naBanuve n aHanus
pa3NUYHBIX TPUMEHEHUN
JIEKTPOMArHUTHBIX BOJHB TEXHUKE.
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N3ydeHue BOJTHOBBIX CBOMCTB
ceta. Pemenue 3anau c
WCIOJIb30BaHUEM (QOopMYyJT st
CKOPOCTH 3JI€KTPOMArHUTHBIX BOJIH,
JUIMHBI BOJIHBI U YaCTOTHI CBETA

Hroro no pazneny

Pa3znen 4. CBeToBbBIC SIBJIEHUS

3aKoHbI
41 pacnpocTpaHeHus
cBeTa

2.5

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6

Habumoienue onsIToB,
JIEMOHCTPHPYIOIIHUX

SIBJIICHUE MTPSIMOJIUHEITHOTO
pacipocTpaHeHUsICBETa
(BO3HUKHOBEHHUE TEHU U MOJIYTEHH),
Y X HHTEPIPETAIUS C
WCIIOJIb30BAHUEM TTOHSITHS
cBeTOBOTO Jiyda. OOBICHEHHE U
MOJIETTUPOBAHUE COJIHEYHOTO U
JYHHOTO 3aTMeHuil. MccnenoBanue
3aBUCHMOCTH YTJIa OTPasKEHUS
CBETOBOT'O JIy4a OT yrJja MajaecHus.
N3ydenne cBOMCTB M300paxKeHMs B
miockoM3epkane. HaGmronenue u
00BSICHEHUE OTBITOB TIO TIOJTYICHHIO
M300paKeHUI B BOTHYTOM U
BBITTYKJIOM 3epKkainax. HaGmronenue
1 00BSICHEHUE OMBITOB TIO
MIPEIOMIICHUIO CBETa Ha TPAHMIIC
Pa3MUYHBIX Cpell, B TOM YHCIIe
OIIBITOB C ITOJTHBIM BHYTPCHHHM
oTpaxkenueM. MccrnenoBanue
3aBUCHMOCTH yTJa MPETOMIICHHS OT
yria najeHusi CBeTOBOTO JTydaHa
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JInH3e 1
4.2 OIITUYECKUE
prOOpbI

Paznoxenue
4.3 0€JI0r0 CBETA B
CIIEKTP

Uroro no pazgeny
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bubmuorexa [JOK
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but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

rpaHulIe «BO3AYX—CTEKIIOM.
Pacno3naBanue sSBiICHUMN
OTpaXEHUA U MPEJIIOMJICHHS CBETA B
MOBCEIHEBHOM JKU3HHU.AHAIN3 U
00BsACHEHME SIBJIEHUS ONITHYECKOIO
Mupaxa. Pemenue 3anad ¢
HCITOJIb30BAaHUEM 3aKOHOB
OTPaXKEHUS U MIPEIIOMJIICHUS CBETA

[Tonyuenue nzobpaxeHuii ¢
MOMOIIBI0 cOOMparoIIel u
pacceuBaronieit a3, OnpeneneHue
(hOKYCHOTO pacCTOSIHUS U
ONITHYECKOU CHITBI COOMpArOIIeh
JUH3bl. AHAJIN3 YCTPOMCTBA U
MIPUHIIKIIA JCHCTBUSIHEKOTOPBIX
ONTUYECKUX MPUOOPOB:
(dboToanmapara, MUKPOCKOIIA,
TEeJeCKOoIIa.

N3ydenue Moaenu riasza Kak
ONTUYECKOM cHCTEMBI. AHAIIN3
SIBIIGHUN OJTM30pYKOCTUH
JAIbHO30PKOCTH, TIPUHIIUTIA
JICUCTBUSI OYKOB

HaGmronenue pasznoxenus 6e10oro
ceraB cnekTp. HaGmonenue u
00BsICHEHUE OIIBITOB

10 TIOJIY4EHHI0 Oeoro cBeTa npu
CJI0)KEHUHCBETA PA3HBIX 1IBETOB.
IIpoBenenue n 00bSICHEHHE OIBITOB
10 BOCIIPUSATHIO 1IBETA MPEMETOB
IIPU UX HAOJIIOJICHUH Yepes
LIBETOBBIE PMIIBTPHI(IIBETHHIE OUKH)
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Pa3nena 5. KpantoBhble AIBJIeHUSA

5.1

5.2

Hcnyckanue n
IIOTJIOLEHUE CBETA
aTOMOM

Crpoenue
aTOMHOTO si/Ipa

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

OO0cyxeHre 1eNH OTBITOB
Pesepdopna no ucciegoBanuio
aTOMOB, BBIJIBI)KEHHE THIIOTE3 O
BO3MOXHBIX PE3YJIbTAaTaX OMBITOB

B 3aBUCHMOCTH OT
MPEI0IaracMoro CTPOCHHS
aTOMOB, ()OPMYJIHPOBAHUE BHIBOJIOB
U3 PE3yJIbTATOB OIBITOB.
OO6cyx1eHrne IpoTUBOPEUHiA
IUTAHETAPHOW MOJICNIA aToMa U
OCHOBaHMH JJ1s1 runote3bl bopa o
CTallMOHAPHBIX OpOUTAX
anekTpoHoB.Habmronenue
CIUTOIIHBIX U JINHEHYATHIX
CIIEKTPOB U3TYUYCHUS Pa3THIHBIX
BemecTB. OObsCHEHHE TMHEHYaThIX
CTIEKTPOB U3TY4YCHUS

OO6cyxaeHre BO3MOXKHBIX THIIOTE3
0 MOJEIIAXCTPOCHUS ApA.
Omnpenenenue cocrasa siiep 1o
3a/IaHHBIMMACCOBBIM U 3PS 0BBIM
YHUCJIaM | 110 TIOJIOKEHUIO B
IIEPUOAUYECKON CUCTEME
3JIEMEHTOB. AHAJIN3 U3MEHEHUS
COCTaBa s1/ipa ¥ eronoJIOKEHUs B
MIEPUOIUYECKON CHCTEMENIPH O~
paauoakTuBHOCTU. MccnenoBanue
TPEKOB (I-4aCTHUII I10 TOTOBBIM
dotorpadusm. OOHapykeHue U
M3MepeHue paiialliOHHOro(oHa ¢
MOMOIIIBIO JO3UMETPA, OLIEHKA €T
WHTEHCUBHOCTH. AHAIIN3
OMOJIOTHYECKUX N3MEHEHUI,
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5.3

SnepHble peakuu

Hroro no pazneny
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bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

MPOUCXOAAIIUX MO/ IEUCTBUEM
PalrOaKTUBHBIX U3JIYYEHHUM.
Hcnonb3oBanue paiioOaKTUBHBIX
W3J1y4YCHUN B MEIUIIMHE

Pemenue 3a/1a4 ¢ UCIOJIB30BaHUEM
3aKOHOBCOXPaHCHHS MaCCOBBIX U
3apsIOBBIX YMCEN Ha ONpeeiiCHUue
PE3YJIBTATOR SIICPHBIX PEAKIIHIA;
aHaJIi3 BO3MOKHOCTH HIIH
HEBO3MOXKHOCTH SIZICPHOU PEaKIUH.
Or1ieHKa SHEPTUH CBSI3H JIEP C
UCIIOJIb30BaHUEM(POPMYITHI
Ditaireiina. O0cyxeHue
MEPCIIEKTHB UCITOJIb30BAHUS
YIPaBIISIEMOTO TEPMOSICPHOTO
cunteza. O0cyxaeHue
MPEUMYIIIECTB ¥ SKOJIOTHUSCKUX
po0ieM, CBSI3aHHBIX C SACPHOM
SHEPreTUKOMN

Paznen 6. [loBTOpHUTEIbHO-0000 A0 IIKIT MOTYJIBH

6.1

IToBTOpEeHUE U
000611eHne
CoJiepKaHus Kypca
¢uznku 3a 7-9
KJ1acc

3.5

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6

Brimonnenue y4eOHBIX 3a/1aHUH,
TPeOYIOMIMX IEMOHCTPAIINH
KOMIIETEHTHOCTEM,
XapaKTEPU3YIOIIHNX
€CTECTBEHHOHAYYHYIOTPAMOTHOCT:
MIPUMEHEHHUSI TTOTYyIEeHHBIX 3HAaHUN
JUTSl HAYIHOTO OOBSICHEHUS
(hU3UIECKUXSIBIICHU B

OKpY>Karolleu npupoje,
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B MOBCEHEBHOM )KU3HU U
BBISBJICHUS (PU3MUECKUX OCHOB
psia COBPEMEHHBIXTEXHOIOTH;
IIPUMEHEHHSI OCBOEHHBIX
JKCIIEPUMEHTAIBHBIX YMEHUN IS
UCCleT0BaHMs (PU3UYECKIX
SIBJICHUI,B TOM YHCIIE ISl IPOBEPKU
TUIOTE3 U BBISABIICHUS
3aKOHOMEpHOCTEN. Pemenne
pacuéTHBIX 3aJa4, B TOM YHUCJIE
IIPEAIIOIIAraroINX UCII0JIb30BAHNE
¢busnyeckuxmoenei u
OCHOBAHHBIX Ha COECPKaAHUU
pa3IUYHBIX Pa3AeioB Kypca
¢u3uku. BrinonHenue u 3ammura
IPYNIOBBIX WM UHIUBUAYAIbHBIX
MIPOEKTOB, CBSI3aHHBIXC
coJiep;kaHueM Kypca GU3NKU

Hroro no paszneny 9
OBIIEE KOJIMYECTBO
YACOB IIO 102 3.5 37

[TPOT'PAMME




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Nem/m  Tema ypoka KonrTpoabsubie IIpakTuueckue i poBLIe
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI pecypenr

1 ®dusuka — Hayka o npupoze. AsneHus 1 0 0
MIPUPOJIBI

2 Ou3nyecKue sIBICHUS 1 0 0
Ou3nuecKre BeITUUYUHBI U HX U3MEpEHHe 0 0
VYpok-uccnenosanue "M3mepenue

4 TEMIEPATyphl MPU TOMOIIH KUAKOCTHOTO 1 0 1
TEPMOMETpa U AaTYUKa TeMIepaTypsl”

5 Mertoasl HaydHOTO MO3HaHUs. Onucanue 1 0 0 bubmmoteka IIOK
(bu3HYECKUX SIBICHUHN C IOMOIIBI0 MOJIETIEi https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTess:

6 JATBHOCTH MOJETA IIapuKa, MyIIEHHOTO 1 0 1
TOPU30HTANILHO, TEM O0JIbllIe, UeM OoJblle
BBICOTA ITycKa"

Crpoenue BemiectBa. ONbITHI,
7 JTIOKA3bIBAIOIIHE TUCKPETHOE CTPOCHHE 1 0 0 bubmmorexa [JOK
https://m.edsoo.ru/ff09fe0a
BEIIECTBA
bubnunorexa LIOK

8 JABIKCHHE HaCTHIL BelleCTBa 1 0 0 https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «OMbITHI 110

9 HaOJFOJICHUIO TETIJIOBOTO PACITUPEHUS 1 0 1

ra3oB»



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

10 ArperaTHble COCTOSHUS BEIECTBA 0
Oco0EHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.
11 O6o6mienue no pazneny «llepBoHadanbHbIe 0 bubmmorexa [JOK
o pasneny P https://m.edsoo.ru/ff0a0378
CBEJICHHSI O CTPOCHHH BEIIIECTBAY
12 Mexanudeckoe n1BuxeHue. PaBHomepHoe u 0 bubmmoreka [JOK
HEPAaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
bubnunoreka LIOK
13 .E 0
CKopocTs. EAMHHLEL cKopocth https://m.edsoo.ru/ff0a079c
bubmuoreka [{OK
14 P 0.5
ACHCT IYTH 1 BPEMCHH ABIRCHIA https://m.edsoo.ru/ff0a0ae4
bubmuoreka [IOK
15 " .M — 0
HEPIIEL Hlactd — Mepa ieprHocta e https://m.edsoo.ru/ff0a0c10
IInoTHOCTE BemiecTBa. Pacyet Macchl u bubmuoreka [{OK
16 0.5
o0beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabora «OrnpeneneHue 1
TUIOTHOCTHU TBEPJIOTO TETa
18 Pemenue 3amau nmo treme "InoTHOCTH 05 bu6nmorexa LIOK
BerecTna ' https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepuCTHKa B3aUMOICHCTBUS 0
ten. Cuina ynpyroctu. 3akoH ['yka
JlaGopaTtopHnas pabora «3yuenue
20 3aBHCUMOCTH pacTskeHHs (nedopmariin) 1
MPYKUHBI OT MIPUIIOKEHHON CHITBD)
21 [[SIBnenue TsroTenus. Cuiia TSHKeCTH 0.5
CBs13b M@Ky CUIION TSXKECTH U MACCOU
22 tena. Bec Tena. Penenue 3amay mo teme 0.5 bubmorexa HOK
o~ L 8 ' https://m.edsoo.ru/ff0a1778
Cuna TsKecTH
23 Cuiia TSKeCTH Ha JpYTruX IJIaHeTax. 0 bubnmoreka [JOK



https://m.edsoo.ru/ff0a0378
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

®uznyecKkue XapakKTePUCTUKHU IIIaHET

https://m.edsoo.ru/ff0a1502

bub6nmoreka [IOK
24 Hswmepettite ciui. JltamoMeTp 0 https://m.edsoo.ru/ff0al8cc
bubnunoreka LIOK
2 Bec tena. Henecomocts 1 https://m.edso0.ru/ff0a1778
26 CroxeHue AByX CHUJI, HalPaBJIEHHBIX 110 05 bubmmoreka [JOK
OoAHOM npsMoi. PaBHOAEHCTBY OIS CHJT https://m.edsoo.ru/ff0ala70
97 'I')GH_IeHI/Ie fanaq o TeMe ) 05
PaBHOelicTBYIOIIAS CHIT
Cwiia TpeHus u e€ BuIbl. TpeHue B mpupoze bubmmoreka [JOK
28 0
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopnast pabora «3yuenue
29 3aBUCHMOCTH CHJIBI TPSHHSI CKOJILKCHHSI OT 1 bubmmoreka [JOK
CHWJIBI JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS TOBEPXHOCTEM»
30 PeHICHl/Iéz 3a11a4d Ha ?npeneneHHe 05
PaBHOJICHCTBYIOIICH CHITBI
Pemenue 3amay mo Temam: «Bec Tenay,
31 «['papnueckoe n3obpaxxeHue cui, 0.5 bubmmorexa LIOK
. https://m.edsoo.ru/ff0alde0
«Cunbly, «PaBHOACHCTBYIOIIAS CUIT»
KonTponpHas paboTta o Temam:
39 «MexaHn4eckoe JBIKeHney», «Macca, 0
IUIOTHOCTBY, «Bec Tenay, «'paduueckoe
nu300paxenue cuimy, «CHUITbD)
33 Hasnenue. CiocoObl yMEHBIIEHUS U 0 bubnuotexa [JOK
YBEJIUYECHUS NABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBrienue ra3za. 3aBUCUMOCTD JIaBJICHUS rasza 0 bubnunorexa LIOK

OT 00BbEMa, TeMIIEPATYPHI

https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
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

35 [Tepenaua naBneHust TBEPIABIMHU TEIIAMH, 0 bubnunoreka LIOK
JKAIKOCTSIMHU U razaMu. 3akoH Ilackana https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUJIKOCTH U T'a3€, BBI3BAHHOE 0 bubnmnoreka HOK
JIEUCTBUEM CHUJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amad no treme «JlaBienue B 05 bubnnorexa [{OK
JKUJKOCTH U Tasze. 3akoH [Tackams» https://m.edsoo.ru/ff0a2826
bubmmoreka [JOK
38 Coobmarompecs cocykt 0 https://m.edso:)_.[ru/fan297O
. bubanorexa [JOK
39 I'napapmireckuit npece 0 https://m.edsocL).Iru/fan3l36
40 Manowmetpsl. [lopriHeBo KUAKOCTHBIH 0
Hacoc
41 ATtmocdepa 3eMiH 1 IPUIHUHBL e 0 Bbu6moreka [JOK
CYIIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Bozmyxa. ATmochepHoe qaBiieHne 0 Egg?;&f;;gﬁ}:m ob5a
43 Nsmepenue armocdeproro napnenus. OnbIT 0 bubnnoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBHUCHUMOCThH aTMOC(HEPHOTO JaBICHUS OT 05 bubnnorexa [JOK
BBICOTBI HaJ[ YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepous. AtmocgepHoe 0 bubmuoreka [JOK
JIaBJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne faﬂaq o Teme " ATMochepHoe 05
JTaBJICHNE
JleiicTBHE KUAKOCTH U Ta3a Ha
47 NOTPYKEHHOE B HUX TEN0. ApXUMEN0Ba 0 BH6J?HOTeKa LHOK
- https://m.edsoo.ru/ff0a3276
48 JlaboparopHas pabota «OnpeneneHnue 1 bubnmoreka [JOK



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276

BBITAJIKUBAIOLIEH CHJIbI, IEMCTBYIOIIEN Ha
TEJI0, IOIPY>KEHHOE B JKUJKOCTb)

https://m.edsoo.ru/ff0a33fc

JIabopartopHas pabora 1o Teme
«HccnenoBanue 3aBUCMOCTH Beca Telia B

bub6nmoreka [IOK

49 BOJIC OT 00bEMa OTPYKEHHOW B KHUIAKOCTh L https://m.edsoo.ru/ff0a3514
YaCcTH Tea»
bub6nmoreka [IOK
S0 Hlnaparie Texn 0 https://m.edsoo.ru/ff0a3a96
JlaboparopHas padota "KoHCcTpyrpoBaHue
ol apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U 1
omnpeneneHue e€ rpy30noabEMHOCTH"
Pemenue 3anay no temam: «llnaBanue
52 cynoB. Bo3myxoruaBanuey, «JlaBienue 0.5 bubmmorexa [IOK
. https://m.edsoo.ru/ff0a3654
TBCPABIX TCJI, KUAKOCTCH U I'a30B»
53 KonTponbhas pabota mo Teme «JlaBnenue 0
TBEP/ABIX TN, KUAKOCTEH U ra30B»
bubmmoteka IIOK
>4 Mexarecias pabora 0 https://m.edsoo.ru/ff0a3f82
bubmmoteka IIOK
= MotmocTs. Eauute! MOmpocTz 0 https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenosanue "Pacuér MOIIHOCTH, 1
pa3BHUBAaeMO MpH MOIBEME T10 JIeCTHUIIE"
57 IIpocTeie Mmexanu3Mbl. Peryar. PaBHOBecue 05
CWJT Ha pbIvare
Pobryaru B TexHuke, OBITY U IPUPOJIE.
58 JlaboparopHas paboTa «);/Iccnpe;())BaHHe 0.5 bubmmorexa [JOK
N https://m.edsoo.ru/ff0a478e
YCIIOBUU PaBHOBECHUS pblUara
59 Pemenue 3agau mo reme «Y cinoBus 0.5 bubmuorexa [{OK



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

PAaBHOBCCHUS pblyara»

https://m.edsoo.ru/ff0a48a6

Koaddumuent nosesnoro neicTpust

60 Mexanu3ma. Jlaboparopnas pabota 1 0.5
«3mepenune KII/] HaKIOHHON NIIOCKOCTI
61 Pemenue 3amad mo teme "Pabora, 1 05 bubnunoreka LIOK
momHocTh, KIT/T" ' https://m.edsoo.ru/ff0a4c48
Mexanuueckas sHeprusi. Kunernueckas u Bbu6moreka [JOK
62 1 0
MOTEHIIMaIbHasE SHEPTUSI https://m.edsoo.ru/ff0a4252
. bubnuorexa [IOK
63 3 1 0.5
AKOH COXPaHEHUSI MEXaHWICCKOW dSHEPTUU httos://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEPUMEHT IO TEME
"JKcrnepuMEHTaJIbHOE OIpeIEICHUE
64 W3MEHECHUSI KUHETUYECKON 1 1 1
MOTEHIIMATHHON PHEPTHH MPU CKATHIBAHUN
TeJa M0 HAKJIOHHOU MJIOCKOCTH"
65 Kontponbnas padota no teme «Paborta u 1 0
MOIIHOCTb. DHEPTHUSD)
66 PesepBHblit ypok. PaGoTta ¢ Tekctamu 1o 1 0 bubmuoteka [IOK
TeMe "MexaHn4eckoe JIBIKeHHe" https://m.edsoo.ru/ff0adee6
PesepBuslit ypok. Pabora ¢ Tekctamu mno
67 TCMCI)"I[aBJIZIl;)I/Ie TBEPJBIX TEJ, )KUJKOCTEU U 1 0 bubmorexa LOK
\ P > I https://m.edsoo.ru/ff0a4ffe
ra3oB
Pesepsuslit ypok. Pabota ¢ Tekctamu 1o
68 1 0
teme "Pabota. MomHocTh. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 21.5



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Nen/m  Tema ypoka Kontpoabnubie IIpakTnyeckue tupposkie
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI pecypen
OCHOBHBIE MOJI0KEHUS MOJIEKYIISIPHO-
1 KHHETHYECKON TCOPUHU U UX OIBITHBIC 1 0.5 0 bubmorexa LHOK
https://m.edsoo.ru/ff0a5256
noaTBepxaeHus. CTapToBas TMarHOCTHKA
2 Macca u pazmep aTOMOB U MOJIEKYJI 1 0 0.5
3 Mopenu TBEPIOTO, KUJKOTO U 1 0 0 bu6mmoreka [IOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBbsicHeHHEe CBOMCTB TBEPIOTO, KHUJIKOIO U
4 ra3000pa3HOro COCTOSIHUII BelllecTBa Ha 1 0 0
OCHOBE TTOJIOKEHHI MOJIEKYIISIPHO-
KMHETUYECKON TEOpUHU
bu6nmoreka [JOK
5 Kpucrannuueckue u amopdHbie Tena 1 0 0 https://m.edsoo.ru/Ff0a5800
5 CMaunBaHue U KaWUISIPHOCTD. 1 0 0 bu6nuorexa [IOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bu6mmorexa [IOK
7 TemnoBoe paciimpeHue u cxxatue 1 0 0.5 https://m.edsoo.ru/ff0a5a26
3 Temmnepatypa. CBsi3b TEMIIEPATYPHI CO 1 0 0
CKOPOCTBIO TETJIOBOT'O JIBUKEHUS YaCTHII
9 Buytpennss sneprusi. Cnocodbl H3MeHEHus 1 0 0 bubnnoreka [JOK
BHYTPEHHEHN YHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buner Terionepenaumn 1 0 0 bubnnorexa [IOK

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

VYpox-konpepenuus "[Ipakrnyeckoe

11 HCIIO0JIb30BaHHE TEIJIOBBIX CBOWCTB BEIIIECTB 1 bubmmorexa [JOK
H | https://m.edsoo.ru/ff0a65c0
Y MaTepUalioB B LEJSIX SHEProcOepexeHus
12 KonunuectBo TEIoThl. Y AeiibHaAs 0 bubmuorexa [JOK
TEINIOEMKOCTh https://m.edsoo0.ru/ff0a6976
13 YpaBHEeHHE TEIJIOBOTO OajlaHca. 0 bubnnoreka [HOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota "HccnenoBanue
14 SIBJICHUS TETUIOOOMEHA MPU CMEITUBAHUH 1 bubmorexa LHOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiueld BOJbI
Pacuer koaudecTBa TEILIOTHI,
15 HE0OXO0IUMOT0 ISl HATPEBAHUS TeIa U 1
BBIJIETISIEMOTO UM TIPH OXJIAXKICHUU
16 JlabopaTtopHas pabota "OnpeneneHue 1 bubnnorexa [JOK
YACIBHOU TEIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIUIMBa. Y IelbHas TEIioTa 0 bubnuotexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIEeBaHUE
18 KPUCTALIMUECKUX TeNl. Y AenbHas TeIUIoTa 0 bubmmorexa LHOK
p ' https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 JlabopaTtopHas pabota "OnpeneneHue 1 bubnmoreka [JOK
YAEIbHOM TETUIOTHI TJIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue U KOHACHCALHSL. 0 bubnuorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenwne. YneapHas Temiora
21 napooOpazoBaHMsI U KOHICHCALIUH. 05 bubnnoreka [JOK

3aBHCHUMOCTh TEMIIEPATYPhl KUTICHHS OT
aTMoc(hepHOro JaBICHUS

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

22

BrnaxnocTs Bo3ayxa. JlaboparopHas pabota
"OmnpenesneHne OTHOCUTEIbHON BIAXKHOCTH
Bo3ayXxa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

25

Pemenue 3agau Ha onpeneneHne BIaKHOCTH
BO3/yXa

[TpuHIUIIBI paOOTHI TEIIJIOBBIX ABUTATEIICH.
[TapoBast TypOuHa. JIBuraTesib BHyTPEHHETO
cropaHus

KIIJI TermoBoro aurarens. TemnaoBbie
JIBUTATENIH U 3alIUTa OKPYKAOIIEH Cpeibl

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMsI U IIPEBPALLICHUS SHEPTUU
B TEILIOBBIX IpoLeccax

27

28

29

IToaroroBka K KOHTPOJILHOM pabOTE MO TEME
"TerutoBble gBIeHUA. I3MeHeHNE
arperaTHbBIX COCTOSIHUI BeriecTa"

KonTtponbHast pabora o Teme "TemnoBsie
ABJIeHUs. lI3MeHenue arperaTHbIx
COCTOSIHMI BelecTa"

Onextpuzarus Ten. [[Ba pona
NEKTPUYECKUX 3aps0B

bubmuorexa [JOK

0.5 https://m.edsoo.ru/ff0a83f2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

30

31

32

Ypoxk-uccienoBanue "IneKTpU3aus TeI
VHIYKIWEH U IIPU CONTPUKOCHOBEHNH"
B3aumopeicTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona

Onektprueckoe nose. HarpsxkeHHOCTh
anekTpuyeckoro nosst. [puHnmn
CYIEPIO3ULMH AIEKTPUUECKUX MTOJIEN

bubmuorexa [JOK
https://m.edsoo.ru/ff0a87e4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snexTpuueckux 3apsiioB.



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

DneMeHTapHbIi 3apsia. CTpoeHue aroma

[IpoBOIHUKY W TUAAEKTPUKU. 3aKOH
COXpaHEHUS AIEKTPUUECKOTO 3apsia.

bu6mmoreka [IOK

34 0.5
Pemrenue 3a1a4 Ha IpMMEHEHUE CBOMCTB https://m.edsoo.ru/ff0a8ef6
INEKTPUIECKUX 3aPSI0B
KounTponbhas pabota no teme
35 "DIeKTpUUeCKue 3apsbl. 3apsOKCHHbBIC Tena 0 bubmorexa LHOK
P . P f[ 4P https://m.edsoo.ru/ff0a90cc
Y U3 B3aHMOJICHCTBHE
DNEeKTPUYECKUI TOK, YCIOBHS €r0
36 cymiecTBoBaHus. MIcTOUHUKH 0 bubmorexa LHOK
ym ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
bu6mmoreka [IOK
37 i 0
JLGHCTBHS IIEKTPHIECKOTO TOKa https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBue
38 3JEKTPUYECKOTO MOJIS HA MPOBOIHUKHU U 1
OUDJIEKTpUKA"
39 DNEeKTPUYECKUM TOK B METaJlJIax, 0 bubnuotexa [JOK
JKUJIKOCTSX M Ta3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas 1elb U €€ COCTaBHbIE YaCTH 0
41 Cuna toka. JlaGopaTopHas pabora 05 bubnuotexa [JOK
"N3mepeHue u perylnupoBaHHUe CUJIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DnekTpruyeckoe HanpspkeHue. BoipTMerp.
42 JlaboparopHast pabota "M3mepenue n 0.5 bubmmorexa LIOK
patopHaz p P ' https://m.edsoo.ru/ff0a9e14
pETyJIMPOBaHKE HATIPSDKCHUS
43 CornpoTuBieHre MPOBOAHUKA. Y ACIBHOE 0 bubnmoreka [JOK
COIIPOTHUBIICHUE BEMIECTBA https://m.edsoo.ru/ff0aa738
44 JlaGopatopHast pabora "3aBUCUMOCTh 1 bubnnorexka [JOK

QJICKTPHUYCCKOT'0 CONPOTUBJICHUA

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

MIPOBOJIHUKA OT €r0 JITMHBI, IJI0IIA 1
MOIEPEYHOI0 CEUCHUS U MaTtepuaiia"

3aBUCHMOCTH CUJIEI TOKA OT HAaIpsoKCHUA.

bu6mmoreka [IOK

45 3akon OMa 1t yyacTKa Lenu 0 https://m.edsoo.ru/ff0aad4a
JlabGopaTopHas pabora "HccienoBanue
46 3aBUCUMOCTH CHJIbI TOKA, UIYILETO Yepe3 1 bubmuorexa [JOK
pE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3ucTope”
47 [TocnengoBarenbHOE U MapaieIbHOE 05
COEMHEHUS IPOBOIHUKOB
Jlaboparopuas padota "IIpoBepka npaBmiia
48 CJI0KECHUS HANPSHKEHUH TTPU 0 bubnuorexa [JOK
[IOCJIE/I0BATEIbHOM COEIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaas8
pe3uctopon”
JlaGoparopHas padota "lIpoBepka npaBuia
49 ISt cfmm I")FOKa ipn napanJP;enLEIOM ’ 1 Bubmmorexa LIOK
., https://m.edsoo.ru/ff0aadle
COCIMHEHHUH PE3UCTOPOB
50 Pemrenue 3anau Ha npumeHeHue 3akoHa Oma 05 bubnnoreka [JOK
JUISL pa3JIMYHOTO COETMHEHUS IIPOBOTHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta 1 MOITHOCTH AIEKTPUIECKOTO TOKA. 0 bubnuotexa [JOK
3akon Jlxxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 JlabopaTtopHas pabota "OnpeneneHue 1 bubnuorexa [JOK
paboOTHI M MOIIIHOCTH AJIEKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNeKTpuUecKue e U MOTPEOnTenn
53 aNeKTpudeckoi sHepruu B ObiTy. KopoTkoe 0 bubmmorexa LIOK
https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
54 [ToaroroBka Kk KOHTPOIBHOU paboTE MO TeEMe 05 bu6mmoreka [IOK

"DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tela

https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c

" uX B3aumoacucTaus. I1ocTosHHbBIN
AJIEKTPUYECKUM TOK"

KonrtponsHas pabora o teme
"DnexTpuueckue 3apsaabl. 3apsHKEHHbIE Tea

bu6mmoreka [IOK

55 . y 0
" uX B3aumoacucTsus. I1ocToSHHbBIN https://m.edsoo.ru/ff0abea8
AIEKTPUUYECKUN TOK"
56 ITocTostHHEIE MATHUTEI, UX B3aUMOJICHCTBHUE 0
Ypok-uccnenosanue "M3yuenue noneu bu6mmoreka [IOK
57 " 1
MOCTOSIHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
58 MaruauTHOE 1ojie. MarHuTHOE 110JIe 3eMJTH U 0 bubmuoreka [JOK
€ro 3Ha4yeHue IS )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
OnbIT OpcTena. MaroutHoe mose
59 DIIEKTPUUECKOTO TOKa MarHuTHOE 110J1€ 0 bubnmorexa [IOK
p https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM
[IpuMmeHeHue HIeKTPOMArHuTOB B TEXHUKE.
60 JlaGoparopnas padora "M3yuenue neicTBUA 0.5 bubmmorexa [TOK
PaTOPHA p i | ' https://m.edsoo.ru/ff0ac74a
MarHMTHOTO TIOJISl Ha MPOBOJHUK C TOKOM
DNEeKTPOABUTATEIb MOCTOSIHHOTO TOKA.
Hcnons3oBanue >neKTpoABUTATENCH B
61 TEXHUYECKHUX YCTPOMCTBAX U HA 05 bubnnorexka [JOK
TpaHcnopte. JlaboparopHast paboTta ' https://m.edsoo.ru/ff0ac86c
"KoHcTpyupoBaHue U U3y4eHue paboThl
NEKTpoABUraTeNs"
62 OmnbiTel Dapanes. 3aKOH AIEKTPOMArHUTHOM 0
naaykiuu. [Ipasuno Jlenna
Onektporereparop. CrocoOsl MOTydeHUs
63 AIIEKTPUUECKONW IHEPTUU. DIIEKTPOCTAHIIUT 0

Ha BO300HOBJIIEMBIX HCTOYHHKAX OHEpIrun



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
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[TonroroBka K KOHTPOJIBHON PabOTE MO TeMe

64 " " 1 0 0.5
DNeKTpUUECKUEe U MarHUTHBIE SABJICHUS
KonrtponsHas pabora o teme bubnuoreka [IOK
65 1 1 0
"DnexkTpuuecKre U MarHUTHbIE ABJICHUA" https://m.edsoo.ru/ff0acb14
PesepBHblit ypok. Pabora ¢ Tekcramu 1o bubmmoreka [JOK
66 1 0 0
teme ""TemnnoBble sIBICHUS" https://m.edsoo.ru/ff0acc5e
67 PesepHblil ypok. Pabora ¢ Tekctamu 1o 1 0 0 bubnnorexa [JOK
teme "[loCTOsITHHBIN 37IEeKTpUYECKUM TOK" https://m.edsoo.ru/ff0acdc6
68 Pesep'l'sHHﬁ ypok. Pabota ¢ IGKCTaMI/I 1o 1 0 0
Teme "MarHuTHbIC SBICHUS
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4.5 21


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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Mexanudeckoe aBr>xXeHue. MarepuainbHas 1 05 0
touka. CtapToBas JTUarHOCTHUKa '
5 Cucrema orcuera. OTHOCUTEILHOCTh 1 0 0 bubnunoreka LIOK
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474
bubnunoreka LIOK
3 PaBHOMEpHOE OJIMHEIHOE eHue 1 0 0
BHOMEPHOC [IPAMOIHMHEHIOS ABIDRCHH https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSAMOIMHENHOE IBUKECHUE. 1 0 05
CpenHsisi © MTHOBEHHAsI CKOPOCTh '
5 [IpsimonuHENTHOE PABHOYCKOPEHHOE 1 0 0 bubmuoteka [IOK
JBUKCHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CxopocTh MPSIMOJIMHEHHOTO
6 PaBHOYCKOpEHHOTo ABIKeHus. ['padpuk 1 0 0.5
CKOPOCTH
JlabopaTtopHas pabota "OnpeneneHue
7 CKO peHI/ISII) Tenf pu aBHopcio €HHOM 1 0 1 bubmorexa [OK
YEKOP PP . YEKOP | https://m.edsoo.ru/ff0adb18
JBIKCHUH 110 HAKJIOHHOM TIOCKOCTH
8 CBoOomanoe nmagenne tei. OmnsiTe! [ annnes 1 0 0
PaBHOMEpHOE ABMKEHUE IO OKPY>KHOCTH.
9 [Tepuo II; ‘{aC’fOTa obpa CHHHPJ};);HeﬁHaH u 1 0 05 bubmorexa [JOK
pHOA patt ' ' https://m.edsoo.ru/ff0ae176
yTI0Basi CKOPOCTH
10 LlenTpOcTpeMuTENIEHOE YCKOPEHNE 0 0.5
11 Ilepssiii 3akoH HptoToHa. BekTop cuiibt 0 0 bu6muotexa [JOK



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

https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HeroTona. 0 Bu6muotexa [JOK
PaBHoelicTByIOIIAs cHUiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon Herorona. Cyneprno3unus cui 0 ﬁ;llin;;;féigr(j}; 026982
14 Pemrenue 3a1au Ha mpyUMEHEHUE 3aKOHOB 0 bubmmoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka 0 ﬁ::in;;ngiieru/I:f 0aeca
16 Pemenue 3anay no teme «Cuia ynpyroctu» 0.5
17 Jlaboparopuas pabota «Onpenenenue 1 bubmmoreka [JOK
KECTKOCTHU IIPYKUHBI https://m.edsoo.ru/ff0aee28
bubmmoreka [JOK
18 Chua Tpenus 0 https://m.edso:)_.I ru/ff0af738
19 Pemenue 3ampau no reme «Cuiia TpeHuUsD 0.5 Etifs?ﬁr?qusigg}:f 0afa26
20 JlaGopatopHnas pabota "Onpeznenenue 1 bubmmnoreka HOK
KO3 pUIIMEHTa TPEHUS CKOJIBKEHUS" https://m.edsoo.ru/ff0af8be
91 Pemenue 3amaa mo teme "3akonsl HeroToHA. 05 bubnuoreka [{OK
Cuna ynpyroctu. Cuna tpenus" https://m.edsoo.ru/ff0afb8e
99 Cuia TSKeCTH U 3aKOH BCEMUPHOTO 0 bubnmnoreka [JOK
TATOTEHUA. Y CKOpEHHE CBOOOIHOTO MaIeHUs https://m.edsoo.ru/ff0af044
Ypok-koHpepeHmus "J[BIKeHNEe Tell BOKPYT
23 rpaBuTanmoHHoro neHTpa (ConHeunas 1
cuctema). ['anaktuku"
24 Pemenne 3amaq mo teme "Cuma TsoKecTH U 05 but6mmorekxa [IOK
3aKOH BCEMUPHOTO TATOTECHUS" https://m.edsoo.ru/ff0af5f8
25 [IepBas kocMHuueckasi CKOPOCTb. 0 bubnmoreka [JOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

HesecomocTs u neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBeCcHE MaTepuabHOM TOUKH.
AobcomotHOo TBEpAOE Teno. PaBHOBecue

bub6nmmoreka [IOK

26 0
TBEPAOIO TeNA C 3aKPETVIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpaIICHUS
27 MowmenT cunbl. LenTp Tspkectn 0
28 Pemenue 3agau mo teme "MOMEHT CHIIBL. 05 bubnunoreka LIOK
Llentp TsxecTn" ' https://m.edso00.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
29 "MﬁxaHquCKoe ]:E)KGHHG ’ 0.5 bubmmorexa [IOK
y A | ' ' https://m.edsoo.ru/ff0b0408
B3aumopeiicteue Ten
KonTponbhas pabota mo teme
30 "MexaHU4YecKoe ABUKEHUE 0 bubmorexa HOK
y g | ' https://m.edsoo.ru/ffOb06ec
BzaumopeiicTBue Ten
Nmnynse Tena. UMnynbe cuiibl. 3aKoH
31 COX ZHGHI/ISI UMII ana VYupyroe n 0 brbmmorexa LTOK
p y o pyT https://m.edsoo.ru/ffOb07fa
HEYINPYyroe B3auMoIeHCTBHE
Pemrenue 3amau mo reme "3aKkoH coxpaHeHUS bubmuoreka [IOK
32 " 0.5
HMITYJIbCa https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHpepeHnus "PeakTBHOE IBHKEHUE 1
B IIPUPOJIE U TEXHUKE"
bubnunorexa LIOK
34 Mexanuueckasi paboTa U MOIITHOCTh 0 https://m.edsoo.ru/Ffob0ag4
35 PaGoTa cuIbI TSKECTH, CUITBI YIIPYTOCTH U 0 bubnmnoreka [JOK
CHUJIbI TPEHUSA https://m.edsoo.ru/ffOb0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paloThI CUJIBI TPEHUS IIPU PABHOMEPHOM 1

JABMOKCHUU TCJIA I10 FOpI/ISOHTaHLHOﬁ



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

IOBCPXHOCTU»

Cas3b sHepruu U padotsl. [loTeHmanpHas

37
JHEpTruUs
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 "
KUHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUs PHEPTUU B MEXAHUKE
40 Jlaboparopnas pabota «/3yueHue 3akoHa bubnnorexa [JOK
COXpPAHEHUS SHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe IBHKEHHUE U €TO bubnunoreka LIOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxaromue KoieOanus. BeIHyXIeHHBIC bubnnoreka [JOK
KkoJiebanus. Pe3onanc https://m.edsoo.ru/ffOb20f0
43 MatemaTuueckuid U Ipy>KMHHBII MassTHUKH
Ypok-uccrienoBaHue «3aBUCHMOCTh TIEPHUO/Ia
44 KOJIEOAHUI OT KECTKOCTH II WHEI 1 MacChl bubmorexa HOK
pyx https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparenune SHePTUN IPU MEXAHHUECKUX
KOJIEOaHUIX
JIaGoparopnas padora «Onpenenenue
46 ‘{aCTOI”)[LI I/Ipl'Ie IfO a Kone6a§1/1171 I WHHOTO bubnuorexa [JOK
pHOA PyX https://m.edsoo.ru/ffOblaec
MAasTHUKA
JIaGoparopnas padora «I[IpoBepka
47 He3aBFI)/ICI/Il\I:I)OCTI/IpHe nojaa Ifoneé)aHI/Iﬁ rpy3a bubmmorexa TIOK
pHroA py3a, https://m.edsoo.ru/ff0b197a
MOJIBEIIIEHHOTO K HUTH, OT MacChl Tpy3a»
Mexannueckue BOIHEL. CBOMCTBA
48 MEXaHWUYECKUX BOIH. [IpomoabHble U bubnmorexa LOK
- 1P https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOJTHBI
49 Ypok-koupepeHnius "MexaHHUIeCKHE BOJHBI



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

B TBEpOM Tene. CelicMuueckue BOIHbBI"

50 3ByK. PacripocTpaneHue u oTpakeHHE 3ByKa 0

51 Ypok-uccnenoanue "Habmonenue 1
3aBHCHMOCTH BBICOTHI 3ByKa OT YacTOTHI"

59 I'poMKOCTB 3ByKa M BBICOTA TOHA. 0
AKyCTUYECKHI pe30HaHC

53 Ypok-koHpepeHus "YIbTpa3ByK u 1 bubnnorexa [JOK
nH(}pa3ByK B IPUPOJIEC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME

54 "3akoHbI coxpaHeHusl. MexaHnuueckue 0.5 bubmmorexa [IOK

https://m.edsoo.ru/ff0b25f0

Kose0aHus U BOJTHBI"
Kontponbnas padota mo teme "3akoHbI

55 coxpaHeHus. MexaHu4yeckue KojaeOaHus u 0
BOJIHBI"

56 DNeKTPOMarHuTHOE TOJIE. 0 bubnmnorexa [JOK
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe

57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH 0
VYpok-konpepenuus "kana

58 3JIEKTPOMAarHUTHBIX BOJIH. Mcrionb30oBanne 1 bubmmnoreka HOK
3JIEKTPOMATHUTHBIX BOJIH JIJISI COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3u"
Ypoxk-uccnenopanue "M3ydeHne CBOWCTB

59 AJIEKTPOMArHUTHBIX BOJIH C ITOMOIIBIO 1 bubmmorexa [JOK

https://m.edsoo.ru/ffOb2c6c

MOOMIBHOTO TenedoHa"

50 Pemenue 3amay Ha OHpCI[EiJIeHI/Ie YacTOTHI U 05
JUTMHBI 3JIEKTPOMArHUTHOM BOJTHBI

61 DneKTpoMarHuTHasi Ipupoia CBeTa. 0 bubnuotexa [JOK

Ckopoctb cBeTa. BonHOBBIE CBOMICTBA cBETa

https://m.edsoo.ru/ff0b31d0



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0

Hcrounuku ceera. IIpsmonuneitnoe

62 acpoctpaHeHue cBera. 3atmeHus CoiHia 0 bubmmorexa [JOK
pactipoctp ' B https://m.eds00.ru/ff0b3658
u JIlyHbl
3aKoH oTpakeHUs cBeTa. 3epkajna. Pemenue
63 3a/la4 Ha IPUMEHEHHE 3aKOHA OTPaKCHHUS 0.5 bubmmorexa [JOK
P P ' https://m.edsoo.ru/ffob38c4
cBeTa
[Ipenomnenue cBeta. 3aKOH MPEIOMIICHUS bubnmnoreka HOK
64 0
cBeTa https://m.edsoo.ru/ffOb3aea
[TomHOE BHYTpEHHEE OTPaKEHUE CBETA.
65 I/ICHOHLSOBZ;I{I:I)/Ie nonHorpo BHYTPCHHETO 0 bubmmorexa [JOK
yIp https://m.edsoo.ru/ffOb3c5c
OTPaKEHHSI B ONITUYECKUX CBETOBOJAX
Jlaboparopuas padota "Vccienopanne
66 3aBHCUMOCTH yTJIa MPEJIOMIICHHUS CBETOBOTO 1
Jyd4a OT yIJia NaJICHUs] Ha TPaHuIle "BO3/yX-
crexao""
VYpok-koupepenius "Mcnonbp3oBanue
67 MTOJIHOTO BHYTPEHHETO OTPaXKCHHUS: 1
CBETOBOJIbI, OITUKOBOJIOKOHHAS CBSI3b"
bubmmoteka IIOK
68 Jlumzsel. O ecKasi cuia 3 0
FHERL TTIHECIQT CHITA THIEH! https://m.edsoo.ru/ffOb3f2c
but6mmorexa [IOK
69 I1 0 i 0
OCTPOCHHE HIODPWMICHIH B JHH3AX https://m.edsoo.ru/ff0b444a
JlabopaTopHas pabota "Omnpenenenue
70 ¢box EHOFI(: aCETOSIHI/ISI u oimqecxoﬁ CHJIBI 1 Bubmmorexa [IOK
Y Iz " https://m.edso0.ru/ff0b4206
coOuparoIIel JTHH3BI
71 Ypok-koudepenius "ONTUYECKHE TUH30BBIC 1 bubnmnoreka [JOK
npuoopsI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue 0 bu6muotexa [JOK



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
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https://m.edsoo.ru/ff0c0a7e

Ypok-koupepenmus "Jledextsr 3penus. Kak

https://m.edsoo.ru/ff0b4684

73 " 1
COXPAaHUTh 3pEHUE
Paznoxenue 6enoro ceera B criekTp. ONBITHI
74 Hrrorona. CnokeHue CrieKTpaabHbIX IBETOB. 0 bubnnorexa LHOK
https://m.edsoo.ru/ffOc0f4c
Jucnepcus ceera
JlaGopaTopHas padota "OIBITHI 11O
75 Pa3IOKEHHUIO OEJIOT0 CBETA B CIICKTP H 1 bubnuoreka [IOK
BOCIIPHUATHIO LIBETA MPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJIIOICHNH Yepe3 BETOBbIE (GUIbTPHI"
Ypok-npakTukyM "BoiHOBBIE CBOMCTBA
76 CBeTa: JTUcCIepcusi, MHTepPEpeHIUS U 1
nudpaxus”
77 OmnsiTel Pe3epdopaa u nianerapHas Moeib 0 bubmuoreka [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Monens atoma bopa 0
79 Hcnyckanue u MOIIOMEHUE CBETa aTOMOM. 0 bubmmnoreka HOK
KBanTsl. JInnenvarTelie criekTpsl https://m.edsoo.ru/ff0c144c
80 Ypok-nipaktuky™m "HabnrogeHue criekTpoB 1 bubmuoreka [IOK
UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
N bubnuotexa [JOK
81 Pau0akTHBROCTE 1 68 BIALI 0 https://m.edso0.ru/ff0c1672
Crtpoenue atomHOTrO0 siipa. HykimonHas bubnmnoreka [JOK
82 0
MOJIENTh https://m.edsoo.ru/ffOc18ac
bubnunorexa LIOK
83 PannoaktuBHBIC TpeBparieHus. M30Tomns 0 https://m.edsoo.ru/ffocLald
84 Pemrenue 3amay o reme: "PannoakTUBHEIE 05 bu6nunorexa LIOK

npeppaiieHus"

https://m.edsoo.ru/ffOclb4a
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85 [Tepuon monypacmnanga 0

86 Ypok-koHpepeHnius "PagnoakTHBHBIE 1 bubnmnoreka HOK
W3JIy4eHUS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepHble peakunuy. 3aKOHbI COXPAHEHHS 0 bubmmoreka [JOK
3aps10BOrO U MacCOBOTO YHUCEI https://m.edsoo.ru/ff0c1c58
OHeprus cBA3M aTOMHBIX siziep. CBsA3b Macchl Bu6mumoteka [JOK

88 0
Y SHEpPruu https://m.edsoo.ru/ff0cld7a
Pewenue 3ampau no reme "fAnepHeie

89 - 3 e 0.5
peakiuu

90 Peakuuu cunTe3a U 1eeHUs sep. 0 Bbu6moreka [JOK
Uctounuku sHepruu CoJiHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypoxk-koHpepenuus "SnepHas sHepreTUKa.

91 JIercTBUA paguOAKTUBHBIX U31y4YEeHUN Ha 1
KUBBIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
"DJIeKTPOMarHuTHOE TIOJIE. bubnnorexa [JOK

92 0.5
DneKTpoMarHuTHbIe BOJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS "

KonTponbHas pabota mo Teme

93 "DJIeKTPOMarHuTHOE TIOJIE. 0
DneKTpoMarHuTHbIE BOJHBI. KBaHTOBBIE
SIBJICHUS "

04 [ToBTOpenue, o6o6menue. Jlaboparopusie 1 bubnmnoreka [JOK
paboTsl 1o Kypcy "BzaumopeiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6o0menue. Pemenne

95 ACYETHBIX M KaYECTBEHHBIX 3a/a4 10 TEME 0.5 Bubmmorexa [IOK
}? | ' https://m.edsoo.ru/ff0c2572

TenuoBsle mpoLeccsl
96 [ToBTOpenue, o6o0menue. Pemenue 0.5 but6mmoreka [IOK



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacyeTHBIX U KaYE€CTBEHHBIX 3aJ1a4 110 TEME
"KIIJI TerioBeIX aBUrareiaci”

https://m.edsoo.ru/ff0c2a22

[ToBTropenue, o6o0menue. Pemenne

bub6nmoreka [IOK

97 pacyeTHBIX U KaUYeCTBEHHBIX 3a71a4 10 TEME 0.5 https://m.edsoo.ru/F0c2b30
"KILJ] anexkrpoycTaHOBOK"
[ToBTOpenue, o600menue. JlaboparopHsie bubmuorexa [IOK
98 1
paboTsl o Kypcy "CBeToBbIe sIBJICHUS" https://m.edsoo.ru/ff0c2c52
IToBTOpenue, 06001eHNe. PaboTa ¢
99 TeKCTaII:/II/I 10 TeME 'I'];aKOHbI COXpaHCHHS B 0 bubmorexa OK
" P https://m.edsoo.ru/ff0c2d6a
MEXaHHUKE
100 [ToBTOpenue, o600menue. Pabora ¢ 0 bubnunoreka LIOK
texctamu 110 Teme "Koaebanust 1 BOIHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0600meHne. Pabora ¢ 0 bubnnoreka [JOK
TexcTaMu 110 TeMe "CBeTOBEIC ABICHUS" https://m.edsoo.ru/ff0c3044
IToBTrOopenue, o6o0mmenue. Pabora ¢
102 TekcTamu 1o Teme "KBaHToBas U siaepHas 0
¢uzuka"
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 37



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka, 7 knacc/ [epoimkun A.B., O611ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTBIO «IPODA»; AkmonepHoe o0mmectBo «M31aTenbcTBO
«IIpocBemenue»

» dusuka, 8 kinacc/ [eppimkua A.B., OGIECTBO C OTpaHHYCHHON
O0TBETCTBEHHOCTHIO «JIPODAY; Akiinonepnoe obiecTBo «M3aaTenbeTBO
«IIpocsemienue»

» Gusuka, 9 knacc/ [epoimkun A.B., I'yrHuk E.M., O611ecTBO ¢ orpaHuYeHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbcTBO

«IIpocsemenue»

METOINYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://m.edsoo.ru



https://m.edsoo.ru/




