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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxkanue mnporpaMMmbl 10 (U3MKEe HampaBieHO Ha (opMUpOBaHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AIMIO H3YYCHHUS
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYy4eHHs, a TAKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[IporpamMmma mo ¢Qu3uke pa3zpaboTaHa € MENIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

dusuka sBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHBIX Y4€OHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 pU3HUecKoil reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, NMPEIOCTaBIseT Haubosee SICHbIC
00OpasIlpl MPUMEHEHHsSI HAYYHOTO METOJA TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAMOTHOCTU M
MHTEpeca K HayKe y 00y4aroluxcsl.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEAYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JIaHHBIE W  KCIOJb30BaTh  HAyYHBIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30BaTEe/IbHbIE MPOTPAaMMBbl, YTBEPKAEHHOMW pelIeHUEM
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Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOIBI, PAa3BUTHE HX HHTE/UICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
(dbopMHUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYeHHsI OCHOB
CTPOCHHMSI MaTepPHH U (HyHIaMEHTAIbHBIX 3aKOHOB (DH3HUKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHne 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITh (U3UYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHI HAOMIOAATh MPUPOJIHEIC SIBJICHUS W BBITOIHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIeldl PU3NIECKOro COAEepKaHuUs,
BKJTFOYAs] HHPOPMAIIUIO O COBPEMEHHBIX JOCTIIKEHUSX (DU3UKH, aHAIH3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha uzyuenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOIO OOILErO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemepiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEIb JelaeT BIOOp MPOBEACHUS
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7ab0paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COJEPXKXAHUME OBYUEHUA

7 KJIACC

Pazgea 1. ®usuka U e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

duszrka — Hayka o npupoze. Ssnenus npupoasl. PU3ndecKue ABICHUSA: MEXaHUYECKUE,
TEIIOBBIC, MIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC.

®dusnueckne BenuyuHbL. M3Mepenne Qusmueckux BenuuuH. DOu3ndeckue MpUOOPHI.
[TorpemHocTs n3MepeHnii. MexxnyHapoaHasi CucTeMa €AUHULL.

Kak ¢usmuka u qpyrue ecTeCTBEHHbIE HayKU M3y4aroT Npupoay. EcrecTBeHHOHAYUYHBIN
METOJl TO3HaHusA: HaOJIOJEHHE, MOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIIBMKEHUE THIIOTE3,
HKCIEPUMEHT M0 MPOBEPKE THUIOTE3, OOBACHEHUE HabionaeMoro sipiaeHus. OmnucaHue
(bu3NYECKUX SIBICHUHN C TTOMOIIBIO MOEIIEH.

Hemoncmpauuu.

1. MexaHu4eckue, TEIUIOBbIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIEC SIBJICHUS.

2. @uznyeckue NpubOpHI U MpoLEaypa IPSIMbIX U3MEPEHUN aHAJIOTOBBIM U HU(POBBIM

IpUOOPOM.

Jlabopamopuwie pabomul u onvimol.

1. OmpeneneHne UEHbI I€IEHUS IIKaJIbl U3MEPUTEIBHOTO TpUOOpa.

2. HM3mepeHue pacCTOSHUMU.

3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.

4. OnpeneneHue pa3mMepoB MaJIbIX TEL.

5. M3mepenue Ttemmeparypbl IPU IOMOIIM KHAJIKOCTHOTO TEPMOMETpAa M JaT4HKa

TEMIIEpaTyphl.
6. IIpoBeneHue ucciaenoBaHus IO MPOBEPKE THIIOTE3bl: JAJBHOCTH IOJIETA IIApHKA,
NYIEHHOTO TOPU30HTAIIbHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKAa.

Paszgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BemiecTBa: arOMbl M MOJEKYJbI, UX pa3Mepbl. OIBITHI, TOKA3bIBAIOIINE
JVCKPETHOE CTPOCHUE BELIECTBA.

JIBrkeHue 4dactun BemecTBa. CBs3b CKOPOCTH JBMXKEHHMS YacTUL[ C TEMIIEpaTypoOM.
bpoyHoBckoe nBuxkenue, nuddysus. BzaumoneicTBre 4acTHI BEHIECTBA: MPUTSHKEHUE U
OTTAJIKNBaHUE.

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOCHUE Ta30B, JKUAKOCTEM H TBEPABIX
(KpUCTaJIIIMYECKUX) TeJl. B3aMMOCBA3b MEXy CBOMCTBAMM BELIECTB B PA3HBIX arperaTHbIX
COCTOSTHUSIX M UX aTOMHOMOJIEKYJIAPHBIM CTpoeHHeM. OcoOEHHOCTH arperaTHbIX COCTOSIHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JTBUKECHHUS.

2. Habmonenue nuddysun.

3. HaGmronenue siBineHUi, OOBSICHIIONIMXCS MPUTSKEHUEM WM OTTAJIKUBAHUEM YaCTHUI]

BEILIECTBA.



Jlabopamopuvie pabomul u onvimol.
1. Ornenka AuaMeTpa aToMa METOJO0M PSIIOB (C UCTONIb30BaHuEM (oTorpaduit).
2. OnbIThI 10 HAOJIOCHHUIO TEMIOBOT'O PACIIMPEHHUS ra30B.
3. OnbITh 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBuKeHHe U B3aUMOAeHCTBHE TeJl.
Mexanuueckoe IBHKeHUE. PaBHOMepHOe M HepaBHOMEpHOe JBHKeHHE. CKOpOCTb.
Cpeansist CKOpOCTh IIPU HEPABHOMEPHOM JBUKEHUU. PacUET MyTH U BpEMEHU JIBUKECHHUS.
SIBneHne mHepuuu. 3aKOH MHEpUUHU. B3aumopaeicTBhe Ten Kak MPUYMHA HU3MEHEHUS
CKOpOCTH JBHM>KEHMS Tell. Macca kak Mepa MHepTHOCTH Teina. [lnotHocts BemecTBa. CBs3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €AMHUIE 00BEMA BEILIECTBA.
Cuna Kak XapakTepuUCTHKa B3auMmojedcTBhs Ten. Cuia ynpyroctd M 3akoH ['yka.
W3mepenne cuibl ¢ MOMOUIBIO AUHAMOMETpA. SIBI€HHE TATOTEHHs U cuia Tskectu. Cuna
TSUKECTH Ha ApYyrux miaHerax. Bec tena. HeecomocTs. CrioKeHUE CHII, HANIPABICHHBIX IO
oaHoM npsimoii. PaBHoaeicTByromas cuit. Cuna TpeHust. TpeHne CKOJIbKEHUS U TPEHUE MTOKOSI.
Tpenue B IpUpoAe U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHue MexaHU4eCcKoro JBUKEHUS Tea.
2. M3mepenue CKOPOCTH IPSMOIMHENHOIO IBUKCHU.
3. HaOmronenue siBieHUs HHEPLUH.
4. HaOmroneHre n3MeHeHUs! CKOPOCTHU MTPU B3aUMOJICHCTBUH TETI.
5. CpaBHEeHHME MaccC IO B3aUMOJICHCTBUIO TEIN.
6. CIl0)XeHue CUJI, HallpaBJIEHHBIX 110 OJHOU MPSMOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JBHMKEHHUA (IIapuKa B JKUJIKOCTH, MOJEITU
AIIEKTPUYECKOTO aBTOMOOMIIS U Tak Jlajee).

2. Ompenenenue cpeHeld CKOPOCTH CKONBKEHHS OpyCKa WM LIapHKa MO0 HAKJIOHHOU
IIJIOCKOCTH.
Onpenenenue IIOTHOCTH TBEPIOTO TeNA.

4. OmnbIThI, IEMOHCTPUPYIOILIKE 3aBUCUMOCTD pacTshKeHUs (AedopManvn) Npy>KUHbI OT
MIPUII0KEHHOU CHUIIBI.

5. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHHSI OT BEca Teja U
XapakTepa COIPUKACAIOIINXCS [TOBEPXHOCTEMN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

HaBnenue. CnocoObl yMeHBIIEHUSI W YBEIMYECHHs JAaBieHus. JlaBienuwe rasa.
3aBUCUMOCTh JaBjeHUsl raza oT oObéMa, Temmeparypbl. llepenaua naBineHust TBEPABIMU
TeJIaMu, )KUIKOCTSIMHU U ra3amu. 3akoH [lackans. [THeBMaTHueckue MalvHbl. 3aBUCUMOCTh
JaBJICHUS KUAKOCTU OT rIyOuHbI. ['mapoctatnueckuii napanokc. Coolmiaromuecs CoCyIbl.
['mapaBnryecKue MEXaHU3MBL.

AtMocdepa 3eminn u atmMocdepHoe napieHue. [IpudynHbl cyiecTBOBaHUS BO3AYLITHOM
o6omouku 3emun. OnbiT Toppuuenau. M3mepenue atmMochepHOro AaBieHUs. 3aBUCUMOCTD



aTMOC(EpPHOTO JaBJICHUS OT BBICOTHI Haa ypoBHeM Mops. [Ipubopsl nis w3MepeHus
aTMOC(EPHOTO JABIICHUS.

JlecTBME KUAKOCTM M Tra3a Ha NOIPYKEHHOE B HHUX TeEJNO. BeITamkuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [napanue ten. Bo3ayxormaBaHue.

Jlemoncmpayuu.
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3aBUCUMOCTbD JABJICHHS ra3a OT TEMIIEPATYpHI.

[lepenaya naBneHUs )KUIKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

['mapaBauyueckuu mpecc.

[IposiBnenue nefcTBust aTMOC(HEpHOTO TABICHHUS.

3aBUCUMOCTh BBITAJIKMBAIOMIEH CHJIBI OT 00bEMAa NOrpYKEHHOM 4YacTH Tela M
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEN CHIIBI BECY BBITECHEHHON KUAKOCTH.

VYcnoBue IulaBaHus TeJ: IUIABAHWE WA IIOIPY)KEHHME TeEJI B 3aBUCUMOCTH OT
COOTHOILIEHHUS TUIOTHOCTEN TEJIA U KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1.

HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMA MOTPYKEHHON B )KUJIKOCTh
4acTH TeJa.

OnpeneneHue BBITAIKUBAOMIECH CWIBI, JEHCTBYIOLIEH Ha TEJIO, HMOTPYKEHHOE B
KUJKOCTbD.

[IpoBepka HE3aBHUCHMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEHUCTBYIOLIEM Ha TEIO B
KUJKOCTH, OT MacChl Tea.

OneITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJIKUBAOLIECH CUJIBI, IEHCTBYIOLIEH HA
TEJIO B JKUJKOCTHU, OT 00bEMA MOTPYKEHHOM B )KUJKOCTh YAaCTH TeJla U OT INIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanne apeomeTpa WM KOHCTPYWPOBAHME JIOJKHM WU ONPENEICHHE €&
rpy30N0ABEMHOCTH.

Pa3znea 5. PaGora u MOIIHOCTB. JHEPrus.

Mexanuueckasi pabota. MOIIHOCTS.

[IpocThie MeXaHM3MBbI: pbluar, OJIOK, HAKJIOHHAs IUIOCKOCTh. I[IpaBmiio paBHOBECHS
poiuara. [Ipumenenue npaBuiia paBHOBECHS pbluara K 06JI0Ky. «30J10TO€ MPaBUIIO» MEXaHUKHU.
KIIJI mpocthix Mmexanu3mMoB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanndeckass sHeprus. KuHernyeckass u moTeHuMaibHas sHeprus. [IpeBpamenue
OJHOTO BUJIa MEXAaHUYECKON SHEPTUU B APYroM. 3aKOH COXPAHECHUSI SHEPTUH B MEXAHUKE.

Hemoncmpauuu.

1.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimaol.

1.

OmnpeneneHue paOOThl CUJIBI TPEHUSI TPU PABHOMEPHOM JIBHKEHHUU Tejla I10
TOPU30HTAIIBLHOMN TTOBEPXHOCTH.

HccnenoBanue yCcioBUM paBHOBECHUS pblyara.

N3mepenue KIIJ[ HaKIIOHHOW MIIOCKOCTH.



4. V3yuyeHne 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPTUM.

8 KNIACC

Pa3zneua 6. TenuioBbie sABJICHUS.

OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUU CTPOEHHUS BEIIECTBA.
Macca u pa3mepsl aTOMOB U MOJIEKYJ. ONbITHI, TOATBEPKAAIOIIME OCHOBHBIE TOJIOKEHUS
MOJEKYISIPHOKUHETUYECKON TEOPUH.

Mopenu TBEpAOTO, )KUAKOTO U Ta3000pa3HOTO COCTOSTHUMN BeliecTBa. Kpucrammnueckue
u amopdubie Tena. OOBSCHEHUE CBOWCTB Ta30B, KHUAKOCTEH M TBEPABIX TEI HAa OCHOBE
MOJIOKEHU MOJIEKYJISIPHO-KUHETHYECKOM Teopuu. CMayuMBaHWE W KaNWJUISIPHBIE SIBJIICHUS.
TernnoBoe pacIMpeHUE U CKATHUE.

Temneparypa. CBsA3b TemIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBMKEHUS YaCTHL.
Buytpennsiss sHeprus. CrnocoObl HW3MEHEHUsT BHYTPEHHEH SHEpPruM: TeIulonepeaadya Hu
coBeplleHrne padboThl. Buapbl Tenmonepeaadn: TemIONpOBOAHOCTb, KOHBEKIUS, U3TyUYEHHUE.

KonuuecTBo TemiaoTel. YenpHas TEIUIOEMKOCTh BellecTBa. TermaooOMeH M TEIIOBOE
paBHOBecue. Y paBHEHUE TersioBoro Oananca. [lnaBienue u oTBepAeBaHNE KPUCTATUIMYECKUX
BEILIECTB. Y enbHas TeruloTa IuiaBieHus. [lapooOpaszoBanue u koHaeHcauus. Mcnapenue.
Kunenue. YnenbHas Temiora mapooOpa3zoBaHus. 3aBUCUMOCTh TEMIEpaTypbl KUIICHUSI OT
aTMOC(EpHOTO J1aBJICHUSI.

BrnaxnocTh BO3ayXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEMJIOTAa CTOPaHUsL.

[Tpuniuner padotel TemnoBbix asurareneil KIIJ TemnoBoro npurarens. TemnsoBbie
JIBUTATEIN U 3alIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpAaHEHUS U MPEBPAILECHHS YHEPTUH B TEIJIOBBIX MPOLECCAX.

Hemoncmpavuuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.
HaGmonenune nuddysuu.
HaOmnronenue siBieHUi cMauMBaHUsI M KalMWIISIPHBIX SIBJICHUH.
HabGnrogenue TemioBoro pacuiupeHus Tel.
W3menenue napieHus raza mpu u3MeHEeHUu 00bEMa M HarpEeBaHUH UJTU OXJIAK/ICHUU.
[IpaBuiia u3MepeHus TeMIepaTyphl.
Bunae! Tenmonepenayu.
OxJaXkieHue Ipu COBEPIICHUHN pabOTHI.
HarpeBanue npu coBepiieHr# pabOThl BHEITHUMU CHUJIAMHU.
. CpaBHEHHE TEIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
. HaOmroienue KuIeHus.
. HabGnrogenue noctosiHCTBA TeMIIepaTyphl MpH MJIaBJICHUU.
13. Moaenn TEemJIOBBIX ABUTATEIICH.
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Jlabopamopuvie pabomul u onvimol.
1. OmbITHI 110 OOHAPYKEHUIO TEUCTBUS CHIJI MOJICKYJIIPHOTO TIPUTSHKCHHUS.



OMnbIThI O BBIPALIMBAHUIO KPUCTAIOB OBAPEHHOM COJIM UJIK caxapa.

OnbITHl IO HAOTIOIEHUIO TETITIOBOTO PACITUPEHHUS Ta30B, JKUIKOCTEH U TBEPABIX TEIl.
OmnpeneneHue AaBieHUs BO3yXa B OaJJTOHE IIITPUILA.

OneIThl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTb JIaBJICHUS BO3[yXa OT €ro o0béma u
HarpeBaHUs WM OXJIAKICHUA.

6. [IpoBepka THIIOTE3bl JIMHEWHOW 3aBHUCHUMOCTH JUIMHBI CTOJOMKA >KHIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

7. HaGmronenve u3MeHeHUs BHYTPEHHEH YHEPTUH Tejla B Pe3ysbTaTe TeIionepeaayu u
pabOThI BHEIITHUX CHIL.

8. HccnenoBaHue sBiI€HUS TEIJI000OMEHA MPU CMEIIMBAHUU XOJIOAHON U rOpsiYeil BOJIBI.
Onpenenenne KOMWYECTBA TEIIOTHI, TMOJYYCHHOTO BOJOH MPH TEIUIOOOMEHE C
HAarpeThiM METAJUINYECKUM LIUIUHIPOM.

10. OnpeneneHne yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue npoliecca UCapeHus!.

12. OnpeiesieHue OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

13. OnpenesieHne yaeabHON TEIUIOTHI IUIABJICHUS JIbA.

Pazges 7. JjekTpudecKkue 1 MAarHUTHbIE SIBJICHUS.

OnekTtpu3anus Teil. J[Ba polia 3IEKTpUUYECKUX 3apsaoB. BzauMoaencTBre 3apsSKEeHHbBIX
ten. 3akoH KynoHa (3aBUCHMOCTH CHJIBI B3aWMOJICHCTBUS 3apSKCHHBIX TENl OT BEJIMYUHBI
3apsIIOB U PACCTOSIHUS MEXKY TE€JIaMM ).

DnekTpruueckoe nose. Hanpssk€HHOCTh 251eKTprudecKoro nodid. [IpuHiun cyneprno3uuuu
AIIEKTPUUECKUX IMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsiioB. DIEMEHTapHbIN 3JIeKTpudeckuil 3apsan. CTpoeHue
atoMa. [IpoBOAHUKYN M TUAIEKTPUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiia.

DJIEKTPUYECKUI TOK. YCJOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKa. M CTOUYHMKH
MOCTOSTHHOTO TOKa. J[eMCTBUSI AJEKTPUUECKOTO TOKa (TEIUIOBOE, XUMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUN TOK B )KUIAKOCTAX U ra3ax.

Onektpuueckass nenb. Cuiia Toka. Jnekrpuueckoe HampsbkeHue. ConpoTHUBIIECHUE
MPOBOJIHUKA. Y JAECIBHOE CONPOTHUBJICHHUE BelIecTBA. 3akoH Oma I ydacTka IUEMNH.
[TocnenoBaTenbHOE U MapaIEIbHOE COCTMHEHUE TPOBOJHUKOB.

Pabora m MOITHOCTBH 3JIEKTPHYECKOTO ToKa. 3akoH Jlxkoyns—JIeHma. DiekTpudeckue
IEMU ¥ TTOTPEOUTENN INEKTPUIECKOM sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTosiHHBIE MarHWUTHL. B3auMoaelcTBHE MOCTOSSHHBIX MAarHUTOB. MAarHuWTHOE MOJIE.
MarauTtHoe nosie 3eMJIM U €ro 3Ha4YeHue IS ku3HU Ha 3emie. OnbeIT Opereaa. MarautHoe
[OJIE JJIEKTPUUYECKOro TokKa. IIpuMeHeHue JIIEKTpOMarHuTOB B TexHUKE. JlelcTBue
MarHMTHOTO TIOJISI HAa MPOBOJHUK C TOKOM. OJEKTPOJBUraTellb MOCTOSIHHOTO TOKa.
Hcnonb30BaHuE 3JIEKTPOABUIATENEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHOPTE.

OnbiTel  @apajnes. SBieHue snekTpoMarHuTHOW uHAYKUMH. [IpaBuio Jlenna.
Onekrporeneparop. CrocoObl MOMYyYEHHs IJIECKTPUUECKON SHEPruu. DJIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHUHU.

Hemoncmpayuu.
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DneKkTpu3anus Tel.
JIBa poa 3JIEeKTPUUYECKUX 3apsiIOB U B3aUMOJCHCTBHE 3aPSKEHHBIX TE.
YCTpPONCTBO U ACHUCTBUE DIEKTPOCKOIIA.
DJleKTpocTaTu4ecKasi MHIYKIHUSI.
3aKOH COXPAHEHUSI JICKTPUUECKUX 3aPsI0B.
[IpoBOAHUKY U TUDIICKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUUECKOTO MOJISI.
M cTOYHMKM TOCTOSIHHOTO TOKA.
JlenCTBUSI 3IEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. 'a3oBBI1 pa3ps.
. U3mepeHune cuibl TOKa aMIEPMETPOM.
. I3MepeHue 3J1eKTpUUeCKOro HaNpsKEHUS BOJTBTMETPOM.
. PeocTar 1 MarasuH COpOTUBIICHUH.
. BzanmopencTBre MoCTOSSHHBIX MAarHUTOB.
. MoaenupoBaHue HEBO3MOXKHOCTH Pa3/IeJICHUsI MOJIOCOB MarHUTa.
. MozienrpoBaHre€ MarHUTHBIX MOJICH MOCTOSIHHBIX MarHUTOB.
. OneIT Dpcrena.
. MarauTHoe 1noJjie ToKa. DJIEKTPOMAarHuT.
. JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.
. DJIEKTPOABUTATENh TOCTOSIHHOTO TOKA.
. UccnenoBanue ABiaeHUS 2JIEKTPOMArHUTHONM UHAYKIIMH.
. OnwiTel @apanes.
. 3aBUCUMOCTb HaIlpaBJICHUS] HHIYKIIMOHHOT'O TOKA OT YCIOBUM €r0 BOBHUKHOBEHUSI.
25. DJIEKTpOreHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopusie pabomul u onvimel.
OMnbITEI MO HAOJIOCHUIO JICKTPU3AIIUN TEJT HHIYKIMEH U IIPU COMPUKOCHOBESHHH.
HccnenoBanue AeHCTBUS DJIEKTPUUECKOTO OIS HA MPOBOJIHUKH M JUDJICKTPUKH.
COopka u npoBepka padOThI JIEKTPUIECKOMN 1IETH MOCTOSHHOTO TOKA.
N3mepenue u peryJiupoBaHue CUIIbI TOKA.
N3MepeHue u peryaIupoBaHUe HaMPSIKEHUS.
HccnenoBanne 3aBUCUMOCTH CHJIBI  TOKa, HWAYILIETO Yepe3 PE3UCTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.
7. ONBITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTb AJIEKTPUYECKOTO  COMPOTUBIICHUS
MIPOBOJHUKA OT €ro JIJTMHBI, TUIOMIAIU TTONIEPEYHOr0 CEYEHUS U MaTepHaa.
8. IIpoBepka mpaBuiia CIIOXKEHHUS HANPSOKEHUN MPH MOCIEI0BATEIbHOM COCIUHEHUU
JIBYX pE€3UCTOPOB.
9. IIpoBepka mpaBuiia Jjisi CUJIbI TOKA MPU NapauIeIbHOM COCIMHEHUU PE3UCTOPOB.
10. Onpenenenre padoThl MJIEKTPUIECKOT0 TOKA, UAYIIETO Yepe3 pe3nucTop.
11. OnpenesieHre MOIIIHOCTH JIEKTPUUECKOTO TOKA, BBIJICIIEMOM Ha pE3UCTOPE.
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12. MccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYLIETO YEPE3 JIAMIIOUKY, OT HAIIPSKEHUS
Ha HEU.

13. Onpenenenue KII] narpeBarensi.

14. MccnenoBaHre MarHUTHOTO B3aUMOJCHCTBUS ITOCTOSIHHBIX MAarHUTOB.

15. I3ydeHne MAarHUTHOIO TMOJIsI TOCTOSIHHBIX MAarHUTOB IpPU MX OOBEIUHEHUH U
pa3/ielICHUH.

16. McciienoBanue AEMCTBHS DJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

17. ONBITBL, JEMOHCTPUPYIOIIME 3aBUCUMOCTD CUJIbI B3aUMOACUCTBHS KaTyIIKH C TOKOM
Y Mar"HuTa OT CHJIbI TOKa M HAIPaBJICHUs TOKA B KaTYIIIKE.

18. I3y4yeHue 1ecTBUS MarHUTHOTO I1OJIs1 HA MPOBOJAHUK C TOKOM.

19. KoHCTpyHpoBaHuE U U3y4E€HHE pa0OThI JIEKTPOABUTATEIIS.

20. U3mepenue KII/1 351eKTpoABUTaTEIbHOM YCTAHOBKH.

21. ONBITEI IO UCCJIENOBAHMIO SBJICHUS JJIEKTPOMArHUTHOM MHIYKIIMH: UCCIIEIOBAHUE
VU3MEHEHUH 3HAYEHUS U HalPABJICHHUs] HHIYKIIMOHHOTO TOKA.

9 KNIACC

Paznen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe aBrmkeHne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
MEXaHHUYECKOTO JBWKEHHs. PaBHOMEpHOe mnpsMoONMHENHOE ABWXKEHHE. HepaBHOMeEpHOE
IpsIMOJIMHEWHOE ABMKeHue. CpenHsas U MIHOBEHHAs CKOPOCTh Tela NPU HEPAaBHOMEPHOM
JIBUKCHUU.

VYckopenue. PaBHOyCKOpeHHOE NpsMOJIMHENHHOEe JBUkKeHue. CBOOOJHOE TNaJcHHE.
Omnbitel ['anunes.

PaBHOMEpHOE ABMMX)EHUE 110 OKpY>KHOCTH. [lepuon u yactora obpamienus. Jluneitnas u
YIJIOBAasi CKOPOCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHUE.

ITepseiit 3akoH Herorona. Bropoit 3akon Herorona. Tperuit 3akon HeroTtona. [puniun
CyHEPNO3ULINM CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHS! CKOJIbKEHHUS, CUJIa TPEHUS
IIOKOsI, APYTHE BUJbI TPEHUS.

Cuna TSXKECTH M 3aKOH BCEMHPHOTO TATOTEHHUA. YCKOpEHHE CBOOOJHOTO MaJleHUsl.
JBmwxenne mmaner Bokpyr Connpa. IlepBas kocmumueckas ckopocTb. HeBecomocTe u
IIEpErpy3KH.

PaBHoBecue MartepuaibHOM TOYKH. AOCOIIOTHO TBEpIO0E Teno. PaBHOBecue TBEPIOTO
TeJIa C 3aKPEIIEHHON OChIO BpalleHusi. MOMeHT cuiibl. LIeHTp TsxecTu.

Nmnynsc tena. MI3MeHeHne nMiynbca. IMIyasc cuiibl. 3aKOH COXPAaHEHUs MMITYJIbCA.
PeakTuBHOE IBHI)KECHHUE.

Mexanudeckast pabota ¥ MOUIHOCTb. PaboTa cuil TsxkecTH, ynpyroct, TpeHusi. CBs3b
sHepruu U padotsl. [loTeHIManbHas 3Heprus Telna, MOAHITOrO HaJ MOBEPXHOCTHIO 3EMIIH.
[lorennuanbHass >HEpPrusi CxKaTtod npyxuHbl. Kunernueckas osHeprus. Teopema o
KMHETHYECKOW SHEPTUH. 3aKOH COXPAaHEHUS] MEXaHUYECKOW SHEPIHH.
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Hemoncmpauyuu.

1.
2.

o vk~ w

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

HabiroieHne MexaHn4ecKoro JBUKEHHsS Tela OTHOCUTENBHO PAa3HBIX TE OTCUETA.
CpaBHEHHE ITyTEH U TPACKTOPUI IBMXKEHMS OJJHOTO M TOTO XK€ TeJIa OTHOCUTEIIBHO
Pa3HBIX TEJI OTCUETA.

M3mepenne CKOPOCTH U YCKOPEHUS ITPSIMOJIMHEWHOTO JIBUYKEHUS.

HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO ABUKCHUS.

Habiroienue 1BUKEHUS Tella 110 OKPYKHOCTH.

HaOmtoieHue MexaHMYeCcKUX SIBJICHHUH, NPOUCXOAAIIUX B CHUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUU OTHOCUTENIBHO KaOUHETa
1076370978

3aBUCHMOCTb YCKOPEHHMS TeJIa OT MacChl TeJla U ICHCTBYIOIIEH HAa HETO CHJIBL.
Haburoienue paBeHCTBa CHII IIPYU B3aUMOJICHCTBUY TEIl.

M3MmeHeHune Beca Tena pu yCKOPEHHOM JBUKEHUU.

Ilepenaya uMIryabca py B3aMMOJAEHCTBUU TEIL.

ITpeoOpa3oBaHus SHEPTUU NPU B3AUMOACHCTBUM TEN.

CoxpaHeHre NMITYyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBHH.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYTrOM B3aUMOJIEHCTBUU.

HabiroieHue peakTUBHOTO ABU)KECHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IIPU CBOOOTHOM MaJCHUU.

CoxpaHeHrne MEXaHNYECKOW YHEPT UM NIPY IBUKEHUH TeNa MO JCHCTBUEM IIPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHncTpynpoBanue TpakTa Juisi pa3sroHa U JajJbHEHIIEro paBHOMEPHOIO JIBUKEHUS
IApUKA WIH TEIEKKH.
Onpenenenue cpelHeld CKOPOCTU CKONBKEHHUs] OpycKa WM JABWKEHUS IIapuKa IO
HAKJIOHHOU ITIOCKOCTH.
OnpeneneHue yCKOpeHHUsl Tejaa MPU PaBHOYCKOPEHHOM JABHKEHUU IO HAKIOHHOU
IJIOCKOCTH.
HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBH)KEHUU
0e3 Ha4aJIbHOM CKOPOCTH.
[IpoBepka ruMOTE3bl: €CIM MNPU PABHOYCKOPEHHOM [BH)KEHHHM O€3 HadabHON
CKOPOCTH IIyTH OTHOCSTCS Kak psJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIME
IPOMEXYTKHA BPEMEHH OJMHAKOBBI.
HccnenoBaHue 3aBUCHMOCTH CHJIBI TPEHUSI CKOJBXEHHMSI OT CHUJIbl HOPMAaJIbHOTO
JABJICHUS.
Onpenenenue kodhGUIeHTa TPEHUST CKOIBXEHUSI.
Omnpenenenue XECTKOCTU NPY>KUHBI.
Omnpenenenrne pabOThl CHUIIBI TPEHUS] NpPU PABHOMEPHOM JABM)KCHHU Teja IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.
Omnpenenenue pabOThl CUJIbI YOPYTOCTH HPHU MOABEME Ipy3a C HCIOIb30BAHUEM
HETIOJIBIYKHOTO U TIOJIBUYKHOTO OJIOKOB.
N3ydeHne 3aKoHa COXpPAHEHUS SHEPTHUH.
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Paznen 9. Mexanuveckue Kojie0aHNs U BOJHBI.

KonebarensHoe nBmkenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHUM: TIEPHO]I, 4acTOTa,
aMIiuTyaa. MareMatudeckuid W TpPYKUHHBIA MasATHUKA. [IpeBpailieHue »HEprum npu
K0J1e0aTeIbHOM JABUKCHUU.

3aryxaroiue kosiebanus. BeinyxaeHHbie kosebanus. Pezonanc. Mexanudeckue BOJIHBI.
CBoiicTBa MeXxaHMYeCKUX BOJH. [IpomonpHble M TomepeuHble BOJIHBL. J[JIMHA BOJIHBI U
CKOpPOCTh €€ pachpocTpaHeHus. MexaHW4yecKue BOJIHBI B TBEPAOM Tej€, CEUCMUYECKHE
BOJIHBI.

3ByK. [']poMKOCTB 3ByKa 1 BbicOTa ToHA. OTpakeHue 3Byka. UH(dpa3Byk u ynbTpa3ByK.

Hemoncmpauuu.

1. HaOmronenue konebaHuii Ten Mo IEUCTBUEM CHIIBI TSXKECTU U CUIIBI YIIPYTOCTH.

2. HaOmronenue xoneOaHuii rpy3a Ha HUTH U Ha MIPYKUHE.

3. HaOmronenue BbIHYKIEHHBIX KOJIeOaHUI U pe30HaHCcA.

4. PacnpocTpaHeHue NpoJ0JbHBIX U MOTIEPEYHBIX BOJIH (HA MOJIEIHN).

5. HaGnroneHue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKUU PE30HAHC.

Jlabopamopuvie pabomul u onvimaul.

1. OmpezeneHue 4aCTOTHI U MepUoia KoyieOaHUH MaTeMaTUYECKOr0 MasTHHUKA.

2. Ompenenenuie 4acTOThl U IEPHOJIa KoeOaHUi MPY>KUHHOTO MAasSTHUKA.

3. HccnepoBaHue 3aBUCMMOCTH Teproja KoJieOaHUN MOJIBEIIEHHOTO K HUTU Tpy3a OT

JUTUHBI HUTH.

4. VccrnemoBaHue 3aBUCMMOCTH NIEPHOJIa KOJICOaHUHM PYKUHHOTO MasTHUKA OT MacChl

rpy3a.

5. IIpoBepka HE3aBUCUMOCTH MepuUoJa KoJeOaHUW TIpy3a, MOJBEIICHHOTO K HUTU, OT

Macchbl rpy3a.
6. ONBITEL, AEMOHCTPUPYIOIIME 3aBUCUMOCTh TepuoAa KoJeOaHUN MNPYKUHHOTO
MasiTHUKA OT MAcChl Ipy3a U KECTKOCTH MPYKUHBI.

7. U3mepenue yckopeHus cBOOOTHOTO MaJICHUS.

Pazgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMArHuTHOE MoJjie. DJIEKTPOMAarHUTHbIC BOJHBI. CBONCTBA AJEKTPOMATHUTHBIX
BojH. [llkana >M€KTpOMArHUTHBIX BOJH. VICIOJIB30BAHWE 3JIEKTPOMArHUTHBIX BOJH JJIS
COTOBOU CBSI3HU.

DnekTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoaHOBEIE CBOMCTBA CBETA.

Hemoncmpauuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuwie pabomul u onvimaol.

1. M3ydeHue CBOMCTB JIEKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOUIILHOTO TesieoHa.

Pa3nen 11. CBeroBble IBJI€HHUS.

JlyueBag monens cBera. Mictounnku cera. [IpsMOIMHEWNHOE PacIIPOCTPAHEHUE CBETA.
3atmenust Connua u JIlynsl. Otpaxenue ceta. [1nockoe 3epkano. 3akOoH OTpakKeHUs CBETa.
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[Ipenomnenue cera. 3akoH mnpenomieHus cBeta. [lonHoe BHYTpeHHEE OTpaKeHUE
cBeTa. Mcnonb30BaHKE MOJHOTO BHYTPEHHETO OTPAXKEHHUS B ONITHYECKUX CBETOBOJIAX.

JIunza. Xon nydedd B nuH3e. OnTudeckas cuctema (oroamnmnapara, MHUKpPOCKONa M
Teneckona. I’ a3 kak ontudeckas cuctemMa. baim3opykocTh U TallbHO30PKOCTb.

Paznoxenue Oenoro ceera B crnekTp. OnbiTel HbtoToHa. CrokeHHE CHEKTPabHBIX
1BETOB. /lucnepcus cera.

Hemoncmpauuu.

L 0 N o Uk wDN R

[IpssMONMHEHOE paclpOCTPAHEHHUE CBETA.

OTtpaxeHue cBeTa.

[Tomyuenune n300paxeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTuyeckuii CBETOBO/.

Xon ayuyer B coOMparolie JIMH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[Tonmyuenune n300paxeHuii ¢ TOMOUIBIO JIUH3.

[Tpunuun aevictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Mogens riaza.

11. Paznmoskenune 6e10ro cBeTa B CIEKTP.

12. [TomydeHue 6enoro cBera Mpy CI0KEHUH CBETA Pa3HBIX 1IBETOB.
Jlabopamopuvie pabomul u onvimol.

1.
2.

N o v ok

HccnenoBanue 3aBUCIMOCTH YIJIa OTPAKESHHSI CBETOBOTO JIy4ya OT yrJja MajaeHusl.
N3ydeHne xapakTepuUCTUK U300pakeHUs IpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanrie 3aBUCUMOCTH yTJia MPEIOMIIEHUSI CBETOBOTO JTy4a OT yIJia Ia/ICHUsI Ha
TPaHUIIE «BO3TYyX—CTEKIION.

[TonyueHnne n300pakeHu C TOMOIIBIO COOMPAIOIIEH JTUH3BI.

Omnpenenenre GOKYCHOTO PACCTOSIHUSI M OMTHYECKOM CHITBI COOMPAIOIIEH JTUH3HI.
OMnBITHI 110 Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.

OneITHl IO BOCHIPHUSATHIO IIBETA MPEIMETOB MPHU UX HAOIIONCHUM Yepe3 I[BETOBBIC
(UIBTPBHIL.

Paznen 12. KBanTOBbBIE SIBJICHUS.

Omnswitel Pe3epdopna u mmanetapHas monaens aroma. Mogens atoma bopa. Mcnyckanue
Y TIOrJIo1IeHre cBera atoMmoM. KBaHTel. JInHEeHYaTsie CIEKTPBI.

PanunoaktuBHOCTh. Asbda, Oeta- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sJpa.
Hyxnonnas moxpens atromHoro siapa. M3oromsl. PagunoaktuBHble mnpeBpaiueHusd. [lepuon
MOJIypacmajia aTOMHBIX SAEP.

SnepHble peaknuu. 3aKOHBI COXPAHEHHUs 3apsI0BOIO W MAacCOBOTO YHCEN. DHEPrus
CBSI3U aTOMHBIX sifiep. CBsi3b Macchl ¥ dHepruun. Peakuiuu cuntes3a u genenus saep. MicTouHuku
sHepruu CoHIA U 3BE3I.

SnepHas sHepreTuka. JlelcTBrs paAMOaAKTUBHBIX U3IyYCHUN HA )KUBbIE OPraHU3MBI.

Hemoncmpauuu.

1.

CHeKprI H3JIyYCHHUA U ITOTJIOIICHUS.
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CreKTpbl pa3IMyYHbIX Fa30B.

Cnextp Bogopoaa.

HaGmronenue tpexoB B kamepe Busbcona.

Pabora cuéTumka HOHU3UPYIOUTUX U3ITYICHUH.

Perucrpanus nzimydeHus: IpUPOJIHBIX MUHEPATIOB U MTPOJYKTOB.

.]Iaﬁopamopuble pabdomul u onvimeol.

1. HaOnropeHue CIUIOMIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUYEHHUS.

2. UccnenoBanue TpEKOB: U3MEPEHHE SHEPTUM YACTHUIBI IO TOPMO3HOMY IyTH (I10

dboTtorpadusim).

3. H3mepenue pagnoakTuBHOTO (OHA.

IHoBTOPUTEIBHO-0000 AU MOAYJIb.

[ToBTOpUTENBEHO-0000IAOMIMKA  MOAYJb MpeAHa3HAayeH JUId CHCTEMAaTH3alud U
000011IeHHsT TIPEAMETHOTO COJACPKAHUS U OIbITa JEATEIbHOCTH, MPUOOPETEHHOrO MPH
U3YYEHUHU BCEro Kypca (U3UKH, a TaKXKe JJIs MMOATOTOBKH K OCHOBHOMY T'OCY/IapCTBEHHOMY
’K3aMeHy Mo (PU3UKe ISl 00yUYarOIIMUXCs, BBIOPABIINUX 3TOT yUYE€OHBIN MpEaMET.

[Ipy w3yyeHHH JAHHOTO MOIYJSI pEANM3YIOTCA W CHCTEMATU3UPYIOTCS BHJIBI
NESATEIbBHOCTH, Ha OCHOBE KOTOPbIX oOecneuuBaeTcs JOCTH)KCHHE TNPEIMETHBIX U
MeTaNpeIMETHBIX IUIAHUPYEMBIX PE3yJIbTaTOB 00YUeHUS, POPMUPYETCS €CTECTBEHHOHAYYHAs
I'PaMOTHOCTB: OCBOCHHME HAYYHBIX METOJOB MCCIIECAOBAHUS SBJICHUW NPUPOJBI U TEXHUKH,
OBJIAJICHUE YMEHUSIMU OOBSACHATH (DU3UUYECKUE SIBJICHUS, NMPUMEHSSI MOJTYYEHHBIE 3HAHMS,
pelaTh 3a1a4M, B TOM YHCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAIIBHBIE.

[IpyHIMNIMATBHO AEATEIBHOCTHBIN XapakTep AAHHOTO pa3fena pealn3yercs 3a CUET
TOTr0, YTO 0OYYaIOLIMECs BBIMOIHSIOT 33/1aHUs, B KOTOPBIX UM IpeIaraercs:

Ha OCHOBE IMOJYYEHHBIX 3HAHWM pacrno3HaBaTb W HAYyYHO OOBACHATH (pU3MUecKue
SBJICHUS B OKPYXAIOIIEH NPUPOJE U TOBCETHEBHOM )KU3HH;

MCITI0JIb30BaTh HAyYHbIE METOJIbI UCCIIEIOBAaHUS (PU3NUECKUX SBJICHUM, B TOM YUCIIE IJIs
IIPOBEPKU TUITOTE3 U MOJIIYYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HayuyHbIE OCHOBbI Hambosiee BaXKHBIX JOCTHKEHUH COBPEMEHHBIX TEXHOJIOTHA,
HarpuMep, NPAKTUYECKOr0 MCHOJBb30BAHUS PA3JIMYHBIX WCTOYHUKOB JHEPIrMM Ha OCHOBE
3aKOHA MPEBPAILECHUS U COXPAHEHHUS BCEX U3BECTHBIX BUJOB DHEPTHUH.

o v oA W

15



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydeHnne (u3MKu Ha ypOBHE OCHOBHOIO 001ero oO0pa3oBaHUs HANpPaBICHO

Ha JOCTHKCHHE JINYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX

pPE3yIbTaTOB.

B pesynbrare nzyuenust Gu3MKU Ha YpOBHE OCHOBHOT'O OOIIETO0 00pa30BaHUs

y oOyuaroierocsi 0yayT c(popMUpOBaHbl CIEAYIOUIUE JIUYHOCTHBIE PE3yIbTaThl B

4acTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

e — IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON
(puznyeckoil HayKu;

e — IIECHHOCTHOE OTHOIICHHE K JOCTUKEHUSAIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa’kaaHCKOro U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

e —TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYXJIEHUHU OOIIECTBEHHO 3HAYHMBIX U
ATUYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
bu3uKy;

e — OCO3HaHME BAXXHOCTH MOPAJIBHO-3THYECKUX NPHUHIMIIOB B ACATEIBHOCTU
YYEHOI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

e — BOCHPUATHE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NMO3HAHUS:

e — OCO3HAHHE IEHHOCTU (U3NYECKOM HAyKH KaK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYDBI;

e — pa3BUTHE HAYYHOU JIOO03HATENBHOCTH, MHTEpPECa K HCCIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) popMupoBaHUA KYJIbTYPbI 3I0POBbSI H SIMOIUOHAJILHOTO 0JIArOMOJIyYHS:

e — OCO3HaHME UEHHOCTH Oe3omacHOro o0pa3a J>KM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAXKHOCTH MpaBWJl O€30MacHOro0 IMOBEAEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUYECKUM U TEIUIOBBIM O00OPYJOBaHUEM B
JOMAIIHUX YCIIOBUSX;

e —chOpPMHUPOBAHHOCTH HaBbIKa pe(IIEKCUHU, TPU3HAHUE CBOETO MpaBa Ha OMIHOKY
U TaKOTO K€ MpaBa y APYyroro YeiaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

e — AKTHMBHOE YyYacTHE€ B pEUICHUU MPAKTHYECKUX 3anad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3aly, TopoAa, Kpas) TEXHOJOTMYECKOM U

COLIMAJIbHOM HAMPABIEHHOCTH, TPEOYIOLIMX B TOM YHCIIE€ U (PU3NUECKUX 3HAHUIA;
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e — MHTEpEC K MPAKTUYECKOMY U3YUYECHHIO NTpodeccHil, CBI3aHHbBIX ¢ (PUBUKOW;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

e — OpHEHTALMS HA NMPUMEHEHUE (PU3MYECKUX 3HAHMM JUIsl pElIeHHs 3a7ad B
00JlacTH OKpY’KalollleW cpenbl, TUIAaHUPOBAHUSI TOCTYNKOB W OLEHKH HUX
BO3MOYKHBIX MTOCJIEICTBHM ISl OKPYKAIOLIEN CPeIbl;

e — OCO3HaHHWE TJIOOAIBHOIO XapakTepa SKOJOTUYECKHX MpoOJieM M MyTed HX
pelieHus;

8) aganTanumM K M3MEHAIIUMCS YCJIOBUAM COUMAJIbHON U PUPOAHOM CpeAbI:

e — TMOTPEOHOCTh BO B3aWMOJICHCTBUM IMPU BBHINIOJHEHUHM WCCIEIOBAaHUNA U
IPOEKTOB (DM3MYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,

e — TIIOBBIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 IPAKTUYECKYIO
NEeSATENbHOCTD;

e — MOTPEOHOCTh B POPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE (OPMYIHPOBATH
UJIeH, OHATHS, TUIIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e — OCO3HaHME Ae(PUINUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEW B 00JacTu
busuKy;

e — IUJJAHUPOBAHHE CBOETO PAa3BUTHS B MNPUOOPETEHWH HOBBIX (PU3UUECKUX
3HAHUI;

e — CTPEMJICHUE aHAIM3UPOBATH U BBISIBIISITH B3aUMOCBSI3U MIPUPOJIBI, 00IIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCIOJIb30BaHUEM (PU3NUYECKUX 3HAHUM;

e — OILIEHKAa CBOMX JCHWCTBHM C YYETOM BIIMSHUS HA OKPYXKAOUIYI0 CpENy,
BO3MOYKHBIX I100aTbHBIX MOCIIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTare ocBOeHUs MporpaMMmel 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyyaromerocs OyayT copMUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATbHBIC YICOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4COHBIC  JCHCTBUSA,  PETYJIATUBHBIC
YHUBEpCaIbHbIC YU€OHbIC TICUCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aAeicTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKKM OOBEKTOB
(s1BIEHUI);
e YCTaHABIWBAThH CYIIECTBEHHBIA MPHU3HAK KJIaCCU(PHUKAIIMN, OCHOBAHUS JIJIS
00001IIeHNs U CPAaBHEHUSI,
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BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTUBOPEYHSI B pACCMATPHBAEMBIX (haKTax,
JIAHHBIX ¥ HAOIIOJICHUSX, OTHOCSIIUXCS K (PU3HMICCKIM SIBIICHHSIM;
BBISIBIISIT TTPHYUHHO-CIICACTBEHHBIC CBSI3M TPU HM3YYCHUU (PU3HUECKUX
SIBJICHUH U MPOIIECCOB, JIENaTh BEIBOBI C HCIIOJIB30BAHUEM JICAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHHH, BBIIBUTaTh THUIOTE3bl O B3AHMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENILHO BBIOUpATh CIIOCO0 perieHus: yaeOHol pusndeckoit 3aaauu
(cpaBHEHHE HECKOJBKMX BapHaHTOB pELICHUS, BBIOOp Haumbolee
HOAXOJISIIETO ¢ Y4ETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHUECB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOIPOCHI KAK HCCIIEN0BATEICKUI HHCTPYMEHT O3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeA0OBaHUE (PU3UUECKOTrO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HH(MOpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalIbHEMIee pa3BUTHE  (DUINYECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

MPUMEHSTh Pa3UYHBIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C Y4ETOM TMPEMIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHATM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpaTh ONTUMAIbHYIO (GOpPMY TPEICTaBICHUS
uHQOpMAIMM W WUTFOCTPHPOBATH pellacMbie 3aJa4ydl  HECIOKHBIMH
CXeMaMH, TharpaMMaMu, HHOU TpauKoi U MX KOMOWHAIIASIMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1CHCTBHS:

B XOJIe OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJladyd W IOJJepKaHue
O1arokeaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXJACHHSAMHU JPYTHMX YYaCTHUKOB
nauanora, OOHapyXKUBATh Pa3IMYUE U CXOACTBO MMO3HIIHI;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;
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nyOIMYHO MPECTABIATH PE3YbTaThl BHIMOIHEHHOTO (PU3UYECKOTO OIBITA
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JE€UCTBUS
no e€ JOCTIKEHHUIO: pacHpeAeisTh pOjiH, OOCYyXIaTh IpPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acThb paOOThI, JOCTUTasi KAUECTBEHHOTO pE3yJIbTaTa 10
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C IPYTUMH WICHAMU
KOMaH/1bl;

OLICHMBATh Ka4yeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSM,
CaMOCTOATENIBLHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIISATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYaIHsIX, TPEOYIOIINX
TUTSI petiieHust GU3NIECKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaJIbHOE, TPHUHATHE PEIICHUS B TPYIIE, NMPUHATHE PEIICHUN
Tpynmom);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHUus GU3NUECKON 3a7a4u WIn
IUTaHa HMCCIIEOBAHUSA C YYETOM HMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh MIpeIiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,;
OOBSICHSIT ~ MPUYUHBI  JOCTHXKEHUS  (HEJOCTHKEHHUS) PE3yIbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHTbh KOPPEKTHUBBI B AEATEIBLHOCTH (B TOM YHWCIIE B XOJ BBIIOJIHEHUS
(¢u3NYEeCKOro HUCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENBCTB, W3MEHUBLIMXCS CHUTYallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTH ce€0s1 HA MECTO APYroro YejaoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYroro;
MPU3HABAaTh CBOE MPaBO Ha OIIMOKY MpHU perieHr (U3NYECKUX 3a1a4 UK
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

IHNPEAMETHBIE PE3YJIBTATBI
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K koHiy oOyueHusi B 7 Kiacce IpeIMETHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIOJIb30BaTh  IMOHATHS:  (PU3MUECKHME UM XUMHYECKHE  SIBJICHUS,
HAOI0IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSHUS BellecTBa (TBEPIOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHUYECKOE JIBH)KEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJIMHEHHOE), TPAEKTOpHUs, pPABHOACHCTBYIOLIAS
cwia,  gedopmauus  (ynpyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOITHECS COCY/IbI;

paznuuath sBiaeHUs (AudQy3us, TEIIOBOE ABMUKCHHE YacTHUIl BEUIECTBA,
PAaBHOMEpPHOE  JBW)KCHUE, HEPAaBHOMEPHOE  JABWXKCHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHUsl, epeada JaBJIeHUs TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(pepHOE J1aBJICHUE, IUIABAHHME TEJ, MPEBPALIECHUS MEXaHUYECKOU
HHEPrUMr) MO ONMUCAHUIO UX XAPAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacrmo3HaBaThb NPOSBICHUE HU3YYEHHbIX (PU3NYECKUX SIBICHUNA B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
IPUMEPBI IBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW W HEXKHBOU
IPUPOAE, ACUCTBUE CWIBI TPEHUS B IPUPOAE U TEXHUKE, BIIMSHHE
aTMOC(epHOro JaBJICHMs Ha KUBOM OpraHM3M, IJIaBaHUE PbIO, pblYaru B
TeJe YeJOBeKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMKCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHMS, UCIOIB3YS
duznyeckue BeIUYUHbI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHsIsI CKOPOCTh, CHJIa YIIPYTrOCTH, CHJIA TSKECTH, BEC Tela,
cujia TpeHus, AaBjeHue (TBEPAOro Tea, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CHJIa, MEXaHW4yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3 (PUIIMEHT TOJIe3HOr0 JEHCTBUS MEXAHU3MOB, KWHETUYECKAas U
NOTEHIMAIIbHASL JHEPIHs), 0NpPH ONUCAHUU MPABWIBHO TPAKTOBATH
(bu3nYECKUi CMBICI UCTIONB3YEMbIX BETUUMH, UX 0003HAYCHUS U €UHUILIbI
(bu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbl, CBSI3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Yys MpaBUJia CJIOKEHHs CHII (BAOJb OJHOW MpsiMOi), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0Joka),
«30JI0TO€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
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SHEPruH, TPU DSTOM [aBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3aIMCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBICHUSA, MPOILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OOBsACHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbIE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE YCIOBHE, NOJCTABIATh (PU3NUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAUTH PAcCUEThl, HAXOAUTH CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJTy4€HHOM (PU3NUECKON BEINMYNHBI,

pacno3HaBaTh MpOOJEMBbI, KOTOpPbIE MOKHO PpELIUTh MpPU HMOMOUIH
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3InYaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HAXOAUTh OLIMOKH B XOJAE OIbITa, JAEJaTh BBIBOABI MO €ro
pe3ynbTaram;

OPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (PU3MYECKUX SBICHUW WU
(bu3MYECKUX CBOMCTB TeN: (HOPMYIUPOBATH IPOBEPSEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO 000pyAOBaHUs, 3alUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Telna,
o0bEMa, CHUJIBI M TEMIIEpaTypbl C UCIOJIb30BAaHUEM aHAJIOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

IPOBOJNUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIpYrol C HCIOJIb30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCHMOCTH IYTH
PaBHOMEPHO ABMKYILETOCS TEIA OT BPEMEHHU IBMKEHHUS TEJA, CUIIbI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa 0OpabOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHMS OT IUIOLIAAN CONPHUKOCHOBEHHMS TEJI, CUJIbI
yIPYroCTH OT YAJMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00BEMa
NOTPYKEHHON YacTH Tejla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHusl TeJl, YCIOBUU paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrO HCCIEOBaHUs, COOUpATh YCTAaHOBKY U
BBITMIOJIHATh W3MEpPEHUs, Cienysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHONM 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BHUJE
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MPEIIOKEHHBIX TaOMUIl W TpaduKOB, AENaTh BBHIBOJLI MO PE3yJIbTaTaMm
UCCIIETIOBAHMUS,

IPOBOJANTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAas Ha TMOTPY)KEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMOoNe3HOro JNEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeIys NPEIIOKEHHOW WHCTPYKLUUHU: TMPH BBHIMOIHEHUU
U3MEpPEHUI CcoOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYEHUE NCKOMOU BEIIMYUHBL;

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
000pyIOBaHHUEM;

YKa3bIBaTh MPUHIIMAIBI ACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOIIAIOIIMECS COCYIbl, OapomeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEePU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
0 CBOMCTBaxX (PU3UYECKUX SIBJICHUI U HEOOXOIUMBbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTh  TNpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUUW B TIOBCEJIHEBHOM
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHUSI 310pPOBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOMCKOBBIM 3alIpOCOM, HA OCHOBE UMEIOLINXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uHGOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
IUTEPATYpy GU3UIECKOTO COJEPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu VHTEepHeT, BIaAeTh NpuUEMaMHU KOHCIEKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO COACPKAHUSA, B TOM
YyucIie myOoJuyHO AesaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOCKTOB WU
y4eOHBIX WCCIEAOBAHHM, TPH 3TOM TPaMOTHO HMCIOJb30BaTh M3yYEHHBIN
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MOHATUUHBIA ammapaT Kypca (QU3MKH, COMPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

IPU BBIMOJHEHUU Y4YEOHBIX MPOCKTOB M HCCIEAOBAHHWM PaCIPEACITh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JICATEIBHOCTh  TPYIIbI, BBICTPAUBaTh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoniy oOyuenus B 8 kracce npemMeTHbIe pe3yJbTaThl HA 0230BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHUSA: Macca U pasMepsl MOJIEKYJI, TEIUIOBOE JABUKECHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSTHUS BEIECTBA, KPUCTAJUIMYECKHUE U
amop(HbIE TE€Na, HACBHIUIEHHBII WM HEHACHINIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS OJHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsijl, FIEKTPUUECKOE I10JI€, TPOBOIHUKHU
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pPACIIMPEHUE MU CKaThe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJCHCallUsl, IJIaBICHHUE, KpUCTaIM3auus (OTBEpJEBaHUE), KUIICHUE,
Terionepeaadya (TEeTIONpOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
ANEKTPU3aLUs TeJl, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHuTHasi MHIYKIIHS)
[0 ONHCAHWID HX XapaKTEpPHbIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh MPOSIBIEHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSDKEHUWE W KanWUDIPHBIE SBIEHUS B IPUPOJE,
KpucTauibl B mpupoze, usiydeHne ConHia, 3aMmep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend Noa0CoB, pOJIb MATHUTHOTO MOJIS AJIs )KMU3HU Ha 3eMIie,
NOJIIPHOE CHUSHHME, NPU 3TOM [EPEBOAUTH IPAKTHYECKYIO 3a/1ady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NPHU3HAKU) (PUINUYECKUX
SIBIICHU;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢uznyeckue BEIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJINYECTBO
TEIUIOTHI, yJEeNbHas TEIJIOEMKOCTh BEIECTBA, YAEJIbHAs TEIUIOTa
IUTaBJICHUS, YJelbHas TEIIoTa MapooOpa3oBaHusl, YJIeNbHAas TEIJIoTa
CropaHusi TOIUIMBA, KOA(M(UIMEHT TMOJe3HOro JACHCTBUS TEIIOBOM
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MaIllUHbI, OTHOCUTEIbHASI BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUH 3apsi, cuiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOJHUKA,
yZIeJIbHOE COMPOTUBRIICHUE BEIIECTBA, pab0Ta U MOIIHOCTD JIEKTPUIECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBAaTh (U3HUECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, 0003HAUYCHUS U €IUHULIBI (PU3NYECKUX BEIIUMYUH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd W3yYCHHBIX 3aBUCHMOCTEH
(bU3NYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KUHETUUYECKOM TEOpUHU
CTPOCHHS BEIIECTBA, MPUHILIUN CYNEPHO3ULMUA MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEnu, 3aKOH
Jxoynsa—JleHna, 3aKk0oH COXpaHEHUs SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATUYECKOE BHIPAKECHHUE,
OOBSICHATh (PU3MYECKUE MPOLIECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
[IaroB ¢ Omnopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (DM3UYECKUX SIBICHUMH,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopMyIbl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCJIOBHUSL 3aJladyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JMAHHBIX Il peIIeHHs] 3aJadyd, BBIOMpPATh 3aKOHBI U (POPMYIIHI,
HEeoOXoauMble JUisi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MpoOJEMbl, KOTOpPbIE MOXHO pPEIIUTh MpU TOMOIIH
bU3MYEeCKUX METOJOB, HCIOJb3ysl OMUCAHUE WCCIENOBAHUSA, BBIICIAThH
MPOBEPSIEMOE MPEAINOJIOKEHUE, OLECHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI UCCJIEIOBaHUs, JI€JaTh BHIBO/IbI;

MPOBOAUTL OMNBITHI MO HAOMIOJAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
miomaan €€ TMOBEPXHOCTH, DOJEKTpU3allds Tel U B3aUMOJICUCTBHUE
ANEKTPUYECKUX 3aps/IOoB, B3aUMOJICUCTBUE TMOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MArHUTHBIX TMIOJE€H TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHMTHOTO MOJII HAa MPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa 3JEKTPOJABUTATENsl MOCTOSHHOTO TOKa): (OpMYIUpPOBATH
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poBepsieMble MPEANONIOKEHHsI, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATDH MIPSAMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOM BJIAYKHOCTH
BO3/yXa, CHJIbI TOKA, HAMNPSDKEHUS C MCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3NYECKUX BEIIMYUH, CPaBHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
JIpYyro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEUYEHUA U yIEIBHOTO CONPOTUBIICHUS BEILIECTBA POBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HAIPSHKEHHWsT HAa  IPOBOJIHHUKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COCIUHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINOJIHATh M3MEPEHUs, CJeIysl MPEeAOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl HOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHII U TPa(UKOB, 1€TaTh
BBIBO/IBI I10 PE3YyJIbTaTAM HCCIIEA0BAHNS,

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJAHUPOBaTh W3MEPEHHs, COOMpATh
DKCIEPUMEHTAJIBHYIO YCTAHOBKY, CIEAys MPEMJIOKEHHON UHCTPYKLUUH, U
BBIYHCIIATh 3HAUCHUE BEJIMYUHBI;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH NP padoTe ¢ 1abOpPaTOPHBIM
o00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUIBl ACHCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YUCTIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TAapOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUUYECKOM BSHEPTUHU, 3IIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsl), ANEKTPUUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU U HEOOXOIUMBIE
(bu3nUecKne 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA WM H3MEPUTEIIbHbBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (3KUJIKOCTHBINA TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CrOpaHUs,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DSJIEKTPUYECKUX LENenl ¢
NOCJIEOBATENBHBIM U NAPAJUIETIBHBIM COEUHEHUEM 3JIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYEHUSI JIEMEHTOB IEKTPUUECKUX LIETICH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpHUMEpax)
MPaKTUYECKOTO HCIMOIb30BaHUs (U3MUECKUMX 3HAHUUW B TIOBCEJIHEBHOM
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XKU3HU JJ1 obecrieyeHusi 0€30MacHOCTU MpH OOpalieHnu ¢ nmpudopamMu u
TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHHUSI 3I0POBbS U COOIIOICHUS HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJIE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEATH HH(DOPMAIIHIO, KOTOpAs SIBISIETCS
POTUBOPEYMBON MM MOKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JAUTepaTypy PU3NUECKOTO COAECpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu MHTepHeT, BiIaAeTb NpUEMaMHM KOHCHEKTHUPOBAaHUS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONU 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHbBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0oOmias uMH(pOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJIEpKaHusl, B TOM YKCJIe MyOJIUYHO NMPEACTABIATE PE3YIbTaThl IPOCKTHON
WM UCCIIEA0BATENIbCKOM ACSITENBHOCTH, IPY 3TOM I'PAMOTHO MCIOJIb30BATh
W3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3UMKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IPU BBIOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeAeisaTh OOS3aHHOCTH B TIpYIIE B COOTBETCTBUHM C
NOCTABJICHHBIMU 33/1a4aMH, CJIEAUTH 3a BBINOJHEHUEM ILIaHA JACHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHUBaTh COOCTBEHHBIM BKJIAJI B
NEATEIbHOCTD IPYIIIbI, BEICTPAUBaTh KOMMYHUKAaTHUBHOE B3aUMOJCICTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peliaTb KOH(PIUKTHI.

K xonity oOyuenus B 9 Knacce npemMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHSTHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABIMXKEHUS, edopmanus
(ynpyrasi, mjgacTHuYeckKas), TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE,
HEBECOMOCTb M MEPErpys3ky, LUEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEIIO,
LEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, HH(PA3BYK U YIbTPa3BYK, JIEKTPOMATHUTHBIE BOJIHBI, IIKaIa
AJIGKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JIadbHO30PKOCTb,
CHEKTpPbI UCIyCKaHUs U MOTJOLIEHUs, anb(da, OeTta- U ramMmma-u3IydeHus,
W30TOIIBI, SIZIEPHAS] DHEPTETHKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOIHOE
NaJICHUE TEJ, PABHOMEPHOE JIBH)KEHHE 110 OKPY’KHOCTH, B3aUMOJCHCTBUE
TeJ, pEaKTUBHOE ABI)KEHHE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYKJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JABM)XEHHE, OTpaKEHHE
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3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAHEHUE, OTPAKEHHUE WM NPEIOMIICHHE
CBETa, MOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIOKEHHE OEIOTro CBETa B
CHEKTp M CJOKEHHWE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUs]) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacro3HaBaTh TMPOSBICHHE HM3YyYEHHBIX (U3MUECKHX  SABICHUN B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJIE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHeT COJHEYHOW CUCTEMBI, pEAKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUITHE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHaMH, 3XO0, LBETa T,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NIEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
PaZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJAMOAKTHBHBIX M3IYyYEHUU Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUECKHUX
SIBIICHUM;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢u3nueckue BeIUYUHBI (CpelHsSsl M MIHOBEHHas CKOpPOCTb Tela MpHU
HEPaBHOMEPHOM JIBM)KCHHH, YCKOPEHHE, MEPEMEIIECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHHS, CWIa YIPYTrOCTH, CUJIa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIB,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
NOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KosieOaHul, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEIOMIICHUS Cpefbl), MpPU OMNHUCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOIb3YEMbIX BEIUYMH,
0003HAaY€HUsI U EIUHULIBI (PU3MYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbL,
CBSA3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBJICHUS U TPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HPHEPryu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMUI OTHOCUTEIbHOCTH [ anuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOIO M MaCCOBOTO YHCET
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA UM 3aIUCBhIBATh €r0 MAaTEMAaTUYECKOE BbIPAKEHUE;
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OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISIBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3UUYECKUX SIBICHUI,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemaTh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCTIOJB3YS 3aKOHBI U ()OPMYIIbI, CBSI3bIBAIOIINE (DU3MUECKHUE BETUUYUHBI: HA
OCHOBE aHaJIM3a YCJIOBUS 3a]]aui 3aliChIBaTh KPATKOE yCIOBHE, BBISBIIATH
HEJOCTAIOUINE WM U30bITOYHBIC JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMBbIE ISl PEIICHUs, MPOBOAUTh pPACU€Thl M  OLICHUBATH
PEATMCTUYHOCTH MOTYYSHHOTO 3HaYCHHS (PU3NIECKON BEJIMUMHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TP TTOMOIIH
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHHUE HCCIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH 1 ONIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUW WK
¢u3znyecKkux CBOWCTB Tel (M3ydeHHE BTOporo 3axkoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIbIX KOJI€OaHUH, MPSAMOJIMHEHHOE PaCIpOCTPAHEHUE CBETA,
pasiokeHue Oenoro cBera B CIEKTP, U3yUYEHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB HU3IYUYCHHS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
000pyTI0BaHUS, OMUCHIBATH X0/ OTBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HAaYeHUEe U3MepseMol BeIMYMHBlI ((POKYCHOE paccTosiHUe
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOpPa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTD IIyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JBW)KCHMHM 0€3 HadaJbHOH CKOPOCTH, TMepuoja
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs OT yria
NajJicHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCHUMOCTH
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¢uznyecKkux BeIMYMH B BUAE TaONMI U rpaduKOB, NeJaTh BBIBOJBI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHIKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJ€HUsI, KECTKOCTh MPYXKUHBI, KOIPPUIUEHT TpeHus
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M MEPHOJ
KOJIe0aHUN MaTeMaTUYeCKOr0 W TPYKMHHOTO MAasTHHUKOB, ONTHYECKas
cwia coOuparomeid JHMH3bI, pPaJAHOAKTUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHUs], COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINOJHATH
U3MEpPEHUs, Cleaysl MPEJIOKEHHON WHCTPYKIMHU, BBIUYUCISATH 3HAUYCHHE
BEJIMYMHBI U aHAJTU3UPOBATH MOJIYYEHHBIE PE3YNbTaThl C YIETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHNN;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1abOpaTOpPHBIM
00opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIE MPHU3HAKKA M3YyYEHHBIX (PU3NYECKUX MOJIETICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTAaHETapHasi MOJIeTIb aTOMa, HyKJIIOHHAs! MOJIEITTh
aTOMHOTO s111pa;

XapaKTepU30BaTh TMPUHIMIMBI  JACHCTBUS HU3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMHCAHUA (B TOM YHCIE:
CIHUIOMETP, MATYUKH TIOJOKEHUS, PACCTOSHUS M YCKOPEHHsS, paKeTa,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (PU3NYECKUX SBIEHUW U  HEOOXOAUMBbIE (PU3UUECKHE
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOIOTMUECKUX MTPOLIECCOB MpHU
pelieHnn  y4eOHO-TIPAaKTUYECKUX  3aJad, ONTHYECKHE CXEMbl IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKaJie U COOUpAroLEeH JTHH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUUYECKUMHU YCTPOHCTBAMU, COXPAHEHHUSI 3I0POBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBIISITh TOWCK HMHPOpPMAIMK  (PU3NYECKOTO COJCpKAHUS B
HuTepHeTe, caMoCTOATENbHO (HOPMYIHUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OMpPEeNICHUs] JOCTOBEPHOCTH MOJYyYEHHON MHQOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUH U IOTIOJTHUTEIbHBIX UCTOYHUKOB,
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UCIIOJIb30BaTh MPH BBIMOJIHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, pECypCHI
cetu VHTEepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl UHPOPMALIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, IpPU 3TOM TPaMOTHO  MCIOJNb30BaTh  HM3YyYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TMIpe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NMPOrpamMMbI Bceero

Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa

11 ®dusuka - HayKa o MPUPOe 2
1.2 dusnyecKue BETMIUHBI 2
13 EcTtecTBeHHOHay4YHBI METOJ1 TO3HAHUS 2

Utoro no pazneny 6

Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA

2.1 CrpoeHue BemiecTsa 1

29 JIBH>KeHue U B3aUMOJICHCTBUE YaCTHIL 5
' BEILIECTBA

2.3 ArperatHble COCTOSIHUS BEILIECTBA 2
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl

3.1 MexaHn4ecKoe ABUKEHIE 3

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThbI

JIeKTPOHHbIE
(undposBbie)
oOpa3oBaTe/ibHbIE

pecypchbl

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

bubmuorexa [IOK
https://m.edsoo.ru/7f416194

bubmuorexa [IOK
https://m.edsoo.ru/7f416194

bu6nuorexa [IOK
https://m.edsoo.ru/7f416194

bu6nuorexa [IOK
https://m.edsoo.ru/7f416194

bu6nuorexa [IOK
https://m.edsoo.ru/7f416194

bu6nunorexa LIOK
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194

3.2 WNHueprus, Macca, TUIOTHOCTh

3.3 Cwnna. Bunsl cun

Uroro no pazneny

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B

Hasnenue. [lepenaya naBiaeHust TBEPABIMUA

4.1
TEJIaMU, XUJKOCTSIMH U Ta3aMu
4.2 JlaBIIeHHE )KUIKOCTH
4.3 ATMochepHOe 1aBJICHHE
44 JlelicTBUE KUIKOCTH U Ta3a Ha MOTPYKEHHOE

B HUX TEJO
Hroro no pazneny

Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus

5.1 PaboTa 1 MOITHOCTH
5.2 IIpocTeie MexaHU3MBI
5.3 MexaHnueckast JHEpIrust

Hroro no pazneny
PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

14

21

21

12

68

12

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

bu6nmoreka [IOK
https://m.edsoo.ru/7f416194

bubnunorexa LIOK
https://m.edsoo.ru/7f416194
bubnunoreka LIOK
https://m.edsoo.ru/7f416194
bubnunoreka LIOK
https://m.edsoo.ru/7f416194

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

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

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

bu6nunorexa LIOK
https://m.edsoo.ru/7f416194
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8 KVIACC

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

Ne ni/n

Paznen 1. TensioBuIe ABJIeHUSA

1.1 CTpoeHue U CBOMCTBA BEILIECTBA

1.2 TennoBbie porecchl

Hroro no pasneny

Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI

SJIGKTpI/ILICCKI/Ie 3apsabl. 3apﬂ)KeHHBIe TCJ1a

2.1
U UX B3aUMOJEHCTBHUE
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK
2.3 MarsuTHBIE IBICHUS
2.4 DNIeKTpOMarHuTHask UHIYKIUS

Hroro no pasneny
PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

21

28

20

37

68

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

1.5

14.5

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bu6nmoreka [JOK
https://m.edsoo.ru/7f4181ce
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9 KUIIACC

HaumeHoBaHue pa3iesioB M TeM
Ne n/mm
NporpamMMbIl

Pa3zpen 1. Mexannueckue siBJIeHUSA

MexaHn4deckoe JBIKCHHE U CIIOCOOBI €T0

1.1

ONHMCAHUS
1.2 BzaumoneiicTBue Tel
13 3aKOHBI COXPaHEHUS

Uroro no pazneny

Pa3zpen 2. Mexann4yeckue KoJe0aHUA ¥ BOJHBI

2.1 Mexaunueckue KoJiecOanms

2.2 MexaHnueckne BOJIHBL. 3ByK

Hroro no pazneny

KoauuecTBO 4acoB

Bcero
padoThI

10

20 1

10

40

15

Pasznen 3. 3H€KTp0MaFHI/ITHOC moJIe M1 3JICKTPOMArHMTHBIC BOJIHBI

31 DNeKTPOMarHuTHOE TOJIe U

QJICKTPOMAarHuTHBIC BOJIHBI
Hroro no pazneny

Pa3nen 4. CBeToBbIe ABJICHUA

4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA

6

KonTposabHbie

IpakTuyeckue

padoThI

DJIEeKTPOHHBIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
https://m.edsoo.ru/7f41a4a6

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

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

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

34


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

4.2 JIuH3BI ¥ oNITHYECKHUE TPUOOPHI

4.3 Paznosxenune 6eoro cBera B CIIEKTP

Utoro no pazneny

Pasnen 5. KsanroBble IBJIeHUA

51 Hcnyckanue v TIOTJIONIEHHE CBETa aTOMOM
5.2 Crtpoenue aTOMHOTO sijipa
5.3 SlnepHble peakuuu

Hroro no pasacity

Pa3nea 6. IloBTopuTe1bHO-00001aI0IIM I MOYJIb

[ToBTOpEeHME M 0000IIIEHNE COMEPIKAHUS

6.1
Kypca ¢usuku 3a 7-9 kinace

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

6 3
3 2
15
4 1
6 1
7 1 1
17
9 2
9
102 3 27

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

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

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJunyecTBO 4acoB
Ne T
w/n eMa ypoka Beero KonTposibHbIe

padoThI

®dusnka — HayKa 0 IpUpoe.
1 SABnenus npupoasl. Gusnueckue 1
SIBJICHUS

MexaHU4YeCKHE, TEIJIOBbIE,
2 AICKTPUYCCKHEC, MAaTHUTHBIC, 1
CBETOBBIC, 3BYKOBBIC SIBIICHHS

du3nyeckre BEININHEI U UX
HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TEeMIIEpaTypbl IPU NOMOIIH
AKHUJKOCTHOTO TEPMOMETpA U
JaT4yrKa TeMIeparypbl”
Kak ¢u3uka u gpyrue ecrecTBeHHbIE
HayKH U3y4aroT IPUpOY.
5 EcrecTBeHHOHAy4HBIN METO 1
no3Hanus. Onucanue GU3NYECKuX
SIBJICHUH C TIOMOILBIO MOAEEN
VYpoxk-uccienoanue "l[IpoBepka
6 TUIOTE3bI: 1aJbHOCTh MOJETA 1
IapuKa, mymeHHOro

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

bu6nuorexa [IOK
https://m.edsoo.ru/ff09f72a
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10

11

12

13

14

15

TOPU30HTAIILHO, TEM OOJIBIIE, YeM
OoJibIIIe BhICOTA ITycKa"

Crpoenue BemiecTBa. ONBITHI,
JIOKa3bIBaIOIINE JUCKPETHOE
CTPOEHHE BELIECTBA

JIBM>KEHUE YaCTHUIl BELIECTBA

Ypok-uccienoBanue «OMBITHI 1O
HAOJIIOIEHUIO TEIIOBOIO
pacIIMpEHUs Ta30B»

ArperaTHLIe COCTOsIHHUA BEIICCTBA

B3anMocBsA3p Mexay CBOWCTBAMHU
BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX

ATOMHOMOJICKYJIIPHBIM CTPOCHUCM.

Oco0OeHHOCTH arperaTHbIX
COCTOSIHUU BOJBI

MexaHnueckoe IBUKEHUE.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
JIBMOKEHUE

Ckopoctb. EnnHuiel ckopoctu

Pacuer IMyTHU U BpCMCHU NBUKCHUA

WNuepuus. 3akoH uHEPIUH.
B3anmoneicTeue Ten Kak NpuyMHa

HU3MCHCHUA CKOPOCTHU ABUKCHHUA TCII

but6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a

but6mmoreka [IOK
https://m.edsoo.ru/ff0a013e

bubnunoreka LIOK
https://m.edsoo.ru/ff0a0378

bu6anoreka LIOK
https://m.edsoo.ru/ff0a05c6

bu6anoreka LIOK
https://m.edsoo.ru/ff0a079c

bubanoreka LIOK
https://m.edsoo.ru/ff0a0ae4

but6mmorexa [IOK
https://m.edsoo.ru/ff0a0c10
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IInoTHOCTE BemiecTBa. Pacuet Macchl
¥ 00beMa TeJla MO €ro IMIOTHOCTH

JIaboparopHast pabota
«OrnpeneneHue MmI0OTHOCTH TBEPAOrO
TEena»

Pemrenne 3ama4d mo reme
"ITnoTHOCTE BemecTna"”

Cuna xak XxapakTepuCTHKa
B3aumoieicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka
JlaboparopHas pabora «/3yuenue
3aBUCHMOCTH PACTSKCHHS
(nedhopmanuu) Ipy>kKUHBI OT
MIPUIIOKEHHOM CHITBD)

SIBnenue Tarorenus. Cuiia TSOKECTH

CBs13b MEX]ly CHIION TSKECTH U
Mmaccoii Teia. Bec tena. Pemenne
3azad4 o reme "Cuna tsoxkect"”

Cuna TsKeCcTH Ha JPYTUX IUIaHeTax.
dusnuecKue XapakTepUCTUKU
IIJIAHET

Nsmepenue cun. Jluaamomerp

Bec tena. HesecomocTh

CrnosxeHue 1ByX CUJI, HallpaBJIEHHBIX
10 OJTHOM IIPSIMOM.
PaBrozelcTByIOIAs CHUII

bubnunorexa LIOK
https://m.edsoo.ru/ff0a0fee

but6mmoreka [IOK
https://m.edsoo.ru/ff0al23c

bu6nmorexa LIOK
https://m.edsoo.ru/ff0al778

bubanoreka LIOK
https://m.edsoo.ru/ff0a1502

bubanoreka LIOK
https://m.edsoo.ru/ff0al8cc
but6mmoreka [IOK
https://m.edsoo.ru/ff0al778

bubanoreka LJOK
https://m.edsoo.ru/ff0ala70
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Pemrenue 3agad mo reme
"PaBHoelicTBYIOIIAS CHIT"

TpeHue CKOJIbKEHUS U TPEHUE
nokosi. Tpenue B npuponae u
TEXHUKE

JlaGopaTtopHas paborta «3ydueHue
3aBUCHUMOCTH CHJIbI TPEHHS
CKOJIBKEHUS OT CHJIBI IABJICHUS U
XapakTepa CONPUKACAIOIINXCS
IIOBEPXHOCTEW»

Pemenue 3aayd Ha onpeneneHue
PaBHOJECUCTBYIOLIECH CUJIIBI

Pemenue 3amau mo remam: «Bec
Tenay, «I'paduueckoe n3o0pakeHUE
cry, «CUibly,
«PaBHOZEWCTBYIOILIAS CUID»

KonTponbHas padota no remam:
«MexaHHYecKoe JIBIKEHUE,
«Macca, II0THOCTBY, «Bec Tenay,
«['papuueckoe nzoOpakeHue Cu,
«Cunbi»

JaBnenue. CriocoObl yMEHbILIEHUS U
yYBEJIMYEHUS 1aBICHUS

JaBienue raza. 3aBUCUMOCTD
JIaBJIEHUS Ta3a oT 00bEMa,
TEMIIEPATYPhI

but6mmoreka [IOK
https://m.edsoo.ru/ff0alb9c

but6mmoreka [IOK
https://m.edsoo.ru/ff0alcc8

bubmnoreka IIOK
https://m.edsoo.ru/ff0alde0

bu6anoreka LIOK
https://m.edsoo.ru/ff0a20a6

bubnunorexa LIOK
https://m.edsoo.ru/ff0a2376
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[Tepenaua naBiieHUs: TBEPABIMU
TeJNaMH, JKUIKOCTIMH U ra3aMH.
3axoH ITackansg

JlaBiieHUE B XKUJKOCTH U Ta3e,
BBI3BAHHOE JICICTBUEM CHUJIbI
TAKECTH

Pemenne 3agau mo teme «JlaBinenue
B JKAIKOCTH U ra3e. 3akoH llackaisy»

CooOmaromuecs cocyabl

I'mppasinueckwii npece

Manowmetpsl. [TopuineBoi
YKUJIKOCTHBIN HAcOC

Atmocdepa 3emmu. [Ipuyannbl
CYILIECTBOBAHUS BO3YILIHON
000504kH 3eMin. 3aBUCUMOCTh
aTMoc(hepHOTro JaBIECHUS OT BHICOTHI
HaJl ypOBHEM MODsI

Bec Boznyxa. AtmocdepHoe
JIaBJICHUE

N3mepenune armocdepHoro
nasnenus. OneitT Toppuuerm
3aBUCHUMOCTB aTMOC(HEepHOTO
JIABJICHUS OT BBICOTHI HAJl yPOBHEM
Mops

Bbapomerp-anepoun. AtmochepHoe
JIaBJICHHUE HA Pa3IUYHBIX BHICOTAX

bubnunorexa LIOK
https://m.edsoo.ru/ff0a25b0

bubnunorexa LIOK
https://m.edsoo.ru/ff0a2718

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a2826

bubnuoreka [{OK
https://m.edsoo.ru/ff0a2970

bubnuoreka [{OK
https://m.edsoo.ru/ff0a3136

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a2b5a

bubmnoreka IIOK
https://m.edsoo.ru/ff0a2b5a

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a2da8

bubnunorexa LIOK
https://m.edsoo.ru/ff0a2fc4

bubanoreka LJOK
https://m.edsoo.ru/ff0a2fc4
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Pemrenue 3ampau o reme "
AtMocdepHoe naBieHue"

JlelicTBue ®UIKOCTH U Ta3a HA
IIOTPY’KEHHOE B HUX TEIIO.
ApxumenoBa cuia

JlaGopaTopHas pabora
«OmnpeeneHre BhITAIKMBAIOIIEH
CHUJIbI, ICVCTBYIOILIECH HA TENO,
MOTPY>KEHHOE B KUJKOCTH)

JlaGopaTopHas paboTa 1o Teme
«MccrenoBanue 3aBHCUMOCTH Beca
TeNa B BOJE OT 00bEMaA
MOTPYKEHHOU B KHUIKOCTh 9aCTH
Tena»

IlnaBanue Texn

JIaGoparopHas paboTa
"KonctpyupoBanue apeomeTpa uiu
KOHCTPYHPOBAHHE JIOAKH U
OITpeIeIICHUE €€
rpy30MoabEMHOCTH"

Pemrenue 3ampau no remam:
«IInaBanue cynos.
BosnyxomnaBanue», «/laBnexnue
TBEPABIX TEII, )KI/I)IKOCTGﬁ Hu 1ra3oB»

KonTponbHas pabota mo teme
«/laBneHue TBEPABIX TET,
JKUJIKOCTEHN U Ta30B»

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3276

but6mmoreka [IOK
https://m.edsoo.ru/ff0a33fc

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

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

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a3654
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Mexanuueckasi pabora

Mountgocts. EquHuIBEI MOIITHOCTH

Ypoxk-uccienoanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
noanéMe 1o Jjectauie"”

IIpocteie MexaHu3Mbl. Peryar.
PaBHOBecue cuil Ha peluare

Poryaru B TexHuke, ObITY U IPUPOJIE.

JlaboparopHast pabota
«HccinenoBanue ycilIoBAN
PaBHOBCCHUS pblyara»

Pemenue 3a1ay o temMe «Y CI0BUSA
paBHOBeCI/Ifl pr‘-IaFa»

Koaddutment monesnoro neiictpust
MexaHusMa. JlabopatopHas pabota
«M3mepenne KI1/I HaknoHHOM
IIJIOCKOCTU

Pemenue 3amaud mo teme "Pabora,
MotutHocts, KIT/"

Mexannyeckas SHEpIHUsl.
Kunernueckas 1 moTeHIagbHas
SHEprus

3aKOH COXpPaHECHHSI MEXaHUYECKON
SHEPrUU

YPOK-3KCIIEPUMEHT 110 TEME
"DKCIepUMEHTAIBHOE OIIPENEICHHE

0.5

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3f82

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

bubnunoreka LIOK
https://m.edsoo.ru/ff0a478e

bubnuoreka [{OK
https://m.edsoo.ru/ff0a48a6

bubanoreka LIOK
https://m.edsoo.ru/ff0a4c48

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

bubnunorexa LIOK
https://m.edsoo.ru/ff0a4360
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N3MEHEHHS KHHETHYECKOU 1
MOTEHIMATBHON SHEPTUH TIPU
CKaThIBAaHWM TeJIa 110 HaKJIOHHOMN
mIockocTH"

KonrponsHas pabora o teme

65 1 1
«PaboTa u MOIIHOCTb. DHEPTrUs»
PesepBHbIit ypok. Pabora ¢
66 TeKcTaMu 1o TeMe "MexaHndeckoe 1 Bubmmorera [IOK
" https://m.edsoo.ru/ff0a4ee6
JIBUKCHHEC
PesepBHylit ypok. Pabora ¢
" bubnmnoreka [HOK
67 TekcTamu 1o Teme "'JlaBiaeHue 1

https://m.edsoo.ru/ffOa4ffe

TBEPABIX TEJ, )KUIKOCTEH U ra3oB"

PesepBHylit ypok. Pabora ¢
68 TekcTaMH 110 TeMe "PaboTa. 1
MouHocTts. DHeprus"

OBIIEE KOJIMYECTBO YACOB I1O0

[TPOT'PAMME o8 3 12
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8 KVIACC

Tema ypoka

OCHOBHBIE ITOJIOKCHUS
MOJIEKYJISIPHO-KMHETUYECKOM
TEOPUU U UX ONBITHBIE
MTOATBEPKICHUS

Macca u pa3sMep aTOMOB U MOJICKYII

Mopaenu TBEPAOro, JKUAKOTO U
ra3000pa3HOro COCTOSTHUH
BEIIIECTBA

OOBsicHEeHHE CBOKCTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOT0
COCTOSTHH BEIIECTBA HA OCHOBE
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH

Kpucrammaeckue u amopdHbie
Tena

CmaynBaHue U KalmnJUISIPHOCTD.
HOBerHOCTHOG HaTsXKCHUC

Tenopoe paciiipCHuC 1 C:xKaTue

Temneparypa. CBs3b TeMneparypsl
CO CKOPOCTBIO TEIUIOBOTO JIBHKEHUS
4aCTHULL

KoaunuecTBO 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

bubnuorexa [JOK
https://m.edsoo.ru/ff0a5256

bubmnoreka IIOK
https://m.edsoo.ru/ff0a540e

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a5800

bubanoreka LIOK
https://m.edsoo.ru/ff0a5530

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a5a26
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Buytpennss sneprus. CriocoOsr
W3MEHCHUS BHYTPEHHEH SHEPriH

Bunae! rerionepenaun

Ypok-koHpepenmus "[IpakTudeckoe
WCIIOJIb30BAHHUE TEMJIOBBIX CBOMCTB
BEILECTB U MAaTE€PUAJIOB B IIEJISIX
sHeprocoepekeHus"

KomnmuectBo Temiorsl. Y aenpHas
TCIINIIOEMKOCTD

VYpaBHEHHUE TEMIOBOrO OanaHca.
TerooOMeH 1 TerioBoe
paBHOBecHe

JlaGopaTtopHnas pabota
"UccneqoBanue ABJICHUA
Ter1000MeHa IpU CMEIIMBAHUH
XOJIOOHOU U ropsue BoAbI"

Pacuer konndecTBa TEIIOTHI,
HEOOXOIUMOTO JIJIsl HATPEBAHUS
TeJa U BBIIEISEMOTO UM IIPU
OXJIAXKICHUU

JlaGopaTtopHnast pabota
"Onpenenenue yaeabHOU
TEIJIOEMKOCTH BelrecTna"

DHeprus TorMBa. Y 1eabHast
TEIJIOTa CTOPAHMS

bubnunorexa LIOK
https://m.edsoo.ru/ff0a5c60

bubnunorexa LIOK
https://m.edsoo.ru/ff0a6412

bubnunorexa LIOK
https://m.edsoo.ru/ff0a65c0

bubnuoreka [{OK
https://m.edsoo.ru/ff0a6976

bubmuoreka [IOK
https://m.edsoo.ru/ff0a7088

bubnunoreka LIOK
https://m.edsoo.ru/ff0a6a98

bubanoreka LIOK
https://m.edsoo.ru/ff0a6bb0

bubnunorexa LIOK
https://m.edsoo.ru/ff0a7b5a

45


https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
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

18

19

20

21

22

23

24

25

26

[InaBnenue u oTBEpAECBaHUE
KPUCTAJNINYECKUX TeJl. Y IeJIbHAs
TEIUIOTa IUIABJIECHUS

JlaGopaTtopHnast pabora
"Omnpezaenenue yaeabHOU TeTIOThI
TJIaBJIeHUs abaa"

[Tapoo6pazoBaHue 1 KOHACHCALMSL.
Hcnapenne

Kunenwue. Y aennHas TeIioTa
nap006pa30BaHI/I${ 1 KOHACHCAIluH.
3aBHCUMOCTh TEMIICPATYyPhbL
KHUIICHUA OT aTMOCCI)epHOFO
JaBJICHHUA

BnaxnocTs Bo3ayxa. JlaboparopHuas
pabota "Onpenenenue
OTHOCHUTEJILHOU BJIAXKHOCTH
BO3/1yXa"

Pewenue 3anau Ha onpeneneHue
BJI&KHOCTH BO31yXa

[TpuHuunbr paboOTH TETIIIOBBIX

nsurateneif. [lapoBas TypOuna.
JIBuraTens BHYyTPEHHETO CTOPAHMS

KIIJI TenmoBoro gBurarers.
TennoBble ABUTATENIN U 3aIIUTA
OKpYKarolleil cpebl

3aKOH COXpaHEHUs U IPEBPAILICHUS
SHEPIruU B TEIUIOBBIX MPOLECCAX

bubnunorexa LIOK
https://m.edsoo.ru/ff0a71d2

bubnunorexa LIOK
https://m.edsoo.ru/ff0a72fe

but6mmoreka [IOK
https://m.edsoo.ru/ff0a740c

bubnuoreka [{OK
https://m.edsoo.ru/ff0a786¢

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

bubnunorexa LIOK
https://m.edsoo.ru/ff0a7c7c
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[ToaroroBka K KOHTPOJILHOU paboTe
o TeMe ""TennoBbie SIBICHUS.
N3meHenune arperaTHbIX COCTOSTHHI
BemrecTna"”

KontponbHast pabora o Teme
"TennoBrle aBiIeHuA. M3Menenue
arperaTHbIX COCTOSIHMI BelecTna'

Onektpuzanus Ten. [IBa pona
IEKTPUICCKUX 3aPsIOB

Ypok-uccrnenoBanue
"OnekTpu3anus Tea UHAYKIUEH 1
MIpY CONTPUKOCHOBEHUU"

B3anmonelicTBue 3apsKeHHBIX Tl
3axoH Kynona

DIIEKTPUUYECKOE TTOJIE.
HanpsskeHHOCTB IEKTPUYECKOTO
nosist. [IpuHIMn cynepnosunun
JJIEKTPUYECKUX TOJIEN

Hocurenu snekTpudeckux 3apsaoB.
OnemeHTapHbIi 3apsan. CTpoeHue
aToMa

[TpOBOAHMKH M TUAIIEKTPUKU. 3aKOH
COXpaHEHHUs IJIEKTPUUYECKOTO 3apsiia
Pemenue 3a1ad Ha npuMEHEHHE
CBOICTB 2JIEKTPUUECKUX 3apsI0B
DJIEKTPUYECKUI TOK, YCIOBHS €T0
cymiectBoBaHus. MIcTouHMKH
IIEKTPUUYECKOTO TOKA

bubnunorexa LIOK
https://m.edsoo.ru/ff0a83f2

bubnunorexa LIOK
https://m.edsoo.ru/ff0a86ae

bubnunoreka LIOK
https://m.edsoo.ru/ff0a87e4

bu6anoreka LIOK
https://m.edsoo.ru/ff0a8a0a

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a8ef6

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a90cc

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a95a4
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JlelicTBUA 2JIEKTPUYECKOTO TOKA

VYpoxk-uccinenosanue "Jleiictere
3JIEKTPUYECKOTO TTOJIS Ha
MIPOBOJHUKH U JUAIEKTPUKHU"

DJIIEKTPUUYECKHI TOK B METaJLJIaX,
JKUJKOCTSX U ra3ax

DeKTpruUecKas enb 1 e€
COCTaBHBIE YaCTH

Cuna toka. JlabopaTopHas pabota
"M3mMepeHune u peryiupoBaHUe CUIIbI
ToKa"

DNeKTpUUECKOoe HaMpsKEHHE.
BoasT™metp. JTabopaTopnas pabota
"N3mepenue u peryaupoBaHue
HanpspkeHus"

ConpoTuBieHne MPOBOJHHKA.
VY enpHOE CONPOTUBIIEHUE
BEIIECTBA

JlaGopaTtopHnast pabota
"3aBUCUMOCTD IIEKTPUIECKOTO
COIPOTHBIICHUS TIPOBOIHUKA OT €T0
JUTHHBI, IO/ TTOTICPEIHOTO
cedyeHus u marepuaia”
3aBHCUMOCTE CHJIBI TOKA OT
HanpspkeHud. 3akoH OMa Jist
ydacTKa Ienu

0.5

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ff0a96b2

bubnunorexa LIOK
https://m.edsoo.ru/ff0a9838

bubnunoreka LIOK
https://m.edsoo.ru/ff0a8bd6

bubnunoreka LIOK
https://m.edsoo.ru/ff0a9e14

bu6anoreka LIOK
https://m.edsoo.ru/ff0aa738

bu6anoreka LIOK
https://m.edsoo.ru/ff0aa738

bubnunorexa LIOK
https://m.edsoo.ru/ff0aa44a
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JlaGopaTtopHnast pabora
"UccnenoBanve 3aBUCUMOCTH CHJIbI
TOKa, UJIYILIET0 Yepe3 Pe3ucTop, OT
COIPOTHBIICHUS PE3UCTOPA U
HanpspKeHUs Ha pe3uctope”

IlocnenoBarenbHOE U napaujiCJIibHOC
COCINMHCHUA ITPOBOAHHUKOB

JlaGopaTtopnast padota "I[IpoBepka
IIpaBUJIa CIIOKEHUS HAIIPSKECHUN
IIPU [10CJIEJOBATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

JlaGopaTtopHnas padora "IIpoBepka
MIpaBUJIA JJIsL CHITBI TOKA TIPH
napajieIbHOM COCIMHEHUT
pe3uctopos"

Pemienue 3aga4d Ha MMPUMCHCHUC
3akoHa Oma AJIg pa3JIngHOTI O
COCIUHCHUA ITPOBOAHHUKOB

Pabota u moutHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

JlaGopaTtopHnast pabota
"Onpenenenrie paboThl U MOITHOCTH
ANEKTPUUECKOro TOKa"

DJIEKTPUYECKHUE LEMH U
MOTPEOUTENH SIEKTPUIECKOMN
sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

bubnunorexa LIOK
https://m.edsoo.ru/ff0aa04e

bubmuoreka [IOK
https://m.edsoo.ru/ff0aaa58

bubmuoreka [IOK
https://m.edsoo.ru/ff0aadle

bubnmorexa LIOK
https://m.edsoo.ru/ff0aaf8a

bu6anoreka LIOK
https://m.edsoo.ru/ff0ab124

bu6anoreka LIOK
https://m.edsoo.ru/ff0ab3e0

but6mmoreka [IOK
https://m.edsoo.ru/ff0ab660
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54

55

56

57

58

59

60

61

[ToaroroBka K KOHTPOJILHOU paboTe
1o TeMe "DIIEKTPUUYECKUE 3aPSJIbl.
3apsiKeHHbIE Tella U UX
B3auMonencTBus. I1oCTOSHHBIH
3NIEKTPUYECKUM TOK"

KonTtponbHas pabora o Teme
"DNeKTpruUECKue 3apsabl.
3apsKeHHbIE Tella U UX
B3auMonencTsus. [10CTOSIHHBIH
AJIEKTPUYECKUM TOK"

[IocTostHHBIE MATHUTSHI, UX
B3aMMOJCICTBHE

VYpok-uccnenosanue "U3yuenue
MOJIEH TTIOCTOSHHBIX MAarHUTOB"

MarsauTtHoe 11oj1e. MarautHoe 11oJjie
3eMiIH U €ro 3HaUEeHUE UTS KU3HU
Ha 3emiie

OneiT OpcTena. MarHutHoe noJe
3JIEKTPUYECKOT0 TOKa MarauTHoe
M0JI€ KaTYIIKH C TOKOM

[IpuMeHeHue >eKTPOMarHuToB B
texuuke. Jlaboparopnas pabora
"N3yueHune neicTBUS MATHUTHOTO
MOJISI HA IPOBOJAHMK C TOKOM"

DIIEeKTPOABUTATEIb IIOCTOSTHHOTO
ToKa. cmonp30BaHme
BHGKTPO,ZIBI/IFaTeJ'IeI/IW B TCXHUYCCKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0abd2c

bubnunorexa LIOK
https://m.edsoo.ru/ff0abea8

bubmuoreka [IOK
https://m.edsoo.ru/ff0ac3d0

bubnuoreka [{OK
https://m.edsoo.ru/ff0acOba

bu6anoreka LIOK
https://m.edsoo.ru/ff0acld?

bu6anoreka LIOK
https://m.edsoo.ru/ff0ac74a

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac86c
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62

63

64

65

66

67

68

JlaGopaTtopHnast pabora
"KoHcTpyrpoBaHue 1 U3y4yeHUE
paboTHI dNIeKTpoABUTATENIS "

Onbitel @apazes. 3akoH
3HCKTpOMaFHHTHOﬁ WHAYKIWHA.
IIpaBuno Jlenna

Onektporereparop. CrocoOs
MIOJIYYEHUS IEKTPUIECKOU
SHEPruu. DJIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPrUuu

[ToaroroBka Kk KOHTPOJIBHOU paboTe

1o TeMe "DIeKTpUIECKHe U
MArHuTHBIE SBJIeHUS"

KonTponbhas pabota no Teme
"DJIeKTpUUECKNE U MATHUTHBIE
ABJICHUS"

PesepBHblit ypok. Paborta ¢
TekcTaMu 110 TeMe "TeroBrie
siBjeHus"

PesepsHblil ypok. Pabora ¢
TekcTaMHu 110 TeMe "TlocTosSHHBIN
AIIEKTPUYECKUH TOK"

PesepBHblit ypok. Paborta c
TeKCTaMHu 110 TeMe "MarauTHbIe
aBiIeHUS"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

14.5

bubnuorexa [JOK
https://m.edsoo.ru/ff0acb14

bu6anoreka LIOK
https://m.edsoo.ru/ff0accbe

bu6anoreka LIOK
https://m.edsoo.ru/ff0acdc6
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9 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Kourpoabnbsie IIpakruueckue
n/n Bcero u3ydyeHuss oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl

MexaHudeckoe JBHXKCHUC.

MarepuanbHas TOUKa

Cucrema orcuera. OTHOCUTEILHOCTD bu6mmoreka [IOK
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE ITPAMOJIMHENHOE bubnuoreka [IOK
JIBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHomMepHOE psIMOTTMHEWHOE

JaBrkeHue. CpeHss 1 MTHOBEHHAs

CKOPOCTb

IIpssMONMHENHOE PAaBHOYCKOPEHHOE bubnnoreka [JOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO

PaBHOYCKOPEHHOT'O JABM)KEHUS.

I'paduk ckopoctu

JlaGoparopHas paboTa

"OmnpeneneHne yCKOpeHus Tea npu bubnmnorexa [JOK
PaBHOYCKOPEHHOM JBUKCHUH I10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocth"”

CBoboaHoe nazgenue Tea. OnbITh

lNanunes

PaBHOMEpHOE ABMXKEHUE 110 bubnnorexka [JOK

OKPY’KHOCTH. Hepno,u " 9acToTa

https://m.edsoo.ru/ff0ael76
52



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

10

11

12

13

14

15

16

17

18

19

20

21

oOpaiueHus. JInneliHas u yriaoBas
CKOpOCTH

LleHTpOoCcTpeMUTENBHOE YCKOPEHUE
IlepBriii 3akoH HeroToHA. BekTop
CHUJIBI

Bropoii 3akon HeroTona.
PaBHOelicTBYIOIIAA cHita

Tpetuii 3akon HeroToHa.
Cyneprio3unus cui

Pemenue 3amgau Ha IIPUMCHCHHEC
3akoHOB HeroToHa

Cuna ynpyrocru. 3akoH ['yka

Pemenne 3agau o reme «Cua

YIIPYTOCTH
JlaGopaTtopHnast pabota
«Omnpenenenre KECTKOCTH
IPY>XUHBDY

Cuiia TpeHust

Pemenue 3anau no teme «Cuna
TPEHUS»

JlaGopartopHas paboTa
"Onpenenenue ko3 dunuenra
TPEHMSI CKOJIbKEHUS "

Pemenue 3aga4d mo teMe "3aKOHBI

Herorona. Cuna ynpyroctu. Cuna
TpeHUs"

bubmuoreka [JOK
https://m.edsoo.ru/ff0ae612

bubmuorexa [JOK
https://m.edsoo.ru/ff0ae72a

bubmuorexa [JOK
https://m.edsoo.ru/ff0ae982

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aeb6c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aeca2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ace28

bu6nmoreka [JOK
https://m.edsoo.ru/ff0af738

bu6nmoreka [JOK
https://m.edsoo.ru/ff0afa26

bu6mmorexa [IOK
https://m.edsoo.ru/ff0af8be

bu6mmoreka [IOK
https://m.edsoo.ru/ff0afb8e
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22

23

24

25

26

27

28

29

Cua TSHKeCTH U 3aKOH BCCMHUPHOT'O
TATOTCHUA. yCKOpCHI/Ie CBO6OI[HOI‘O
naacHus

Ypok-koudpepenuus "/IBmxenue ten
BOKPYT TPaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ["amakTuku"

Pentenue 3amaud mo teme "Cuiia
TSOKECTU Y 3aKOH BCEMUPHOTO
TAroTeHus"

HepBa;I KOCMHYCCKaA CKOPOCTh.
HeBecomocTts u MEeperpy3Kku

PaBHOBecue maTepuaIbHOW TOUKHU.
AOCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpHOTO TENa ¢
3aKpEIIEHHOW OChIO BpAILICHHUS.
MowmenT cunbl. LieHnTp TsxecTn

PaBHOBecue maTepraIbHOW TOUKHU.
AOGComIOTHO TBEPAOE TEIO.
PaBHOBecue TBEPIOro TENA C
3aKpeIIEHHON OChIO BpallleHHUS.
MowmenT cunbl. LieHnTp TsxecTn
Pemenne 3amaa mo reme "MoMeHT
cuibl. LleHTp TsxecTn"

[ToaroToBKa K KOHTPOIBHOM paboTe
o TeMe "MexaHn4uecKoe IBUKEHHUE.
B3anmoneiictBue ten"

bubmuorexa [JOK
https://m.edsoo.ru/ff0af044

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af5f8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af33c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0afe36

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b02b4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b0408
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30

31

32

33

34

35

36

37

38

39

40

KontponbHast pabora o Teme
"MexaHn4YecKoe IBUKEHUE.
BzaumoneiictBue ten"

HNmnynec Tena. UMImynbsc CUIbL.
3aKOH COXpaHEHMsI UMITYJIbCA.
VYipyroe u HEynpyroe
B3aUMOJICUCTBHE

Pemenne 3aga4 1mo teme "3akoH
COXpaHEHHUs uMIyJnca'

VYpok-koH(pepennus "PeakTuBHOE
JIBUSKEHUE B PUPOJIC U TEXHUKE"

MexaHuueckas pa60Ta U MOIIHOCTB

PaboTa cuiibl TsKECTH, CHITBI
YIPYTrOCTH M CUJIBI TPCHUS
JlaGopaTtopHnast pabota
«Omnpenenenne pabOTHI CHIIBI TPEHUS
IIpU paBHOMEPHOM JIBIKEHUU TeNa
M0 TOPU3OHTAILHOM MOBEPXHOCTH

CBs13b SHEpruu U paboTHI.
[ToreHunaneHas sHEprus
Kunernyeckas sneprus. Teopema o
KMHETUYECKOW dHEPTUuu

3aKOH COXpaHEHUs YHEPTUH B
MEXAHUKE

JlaGopaTtopHnast pabora «3yuenue
3aKOHA COXPaHEHUS SHEPTUU»

bubmuorexa [JOK
https://m.edsoo.ru/ffOb06ec

bubmuorexa [JOK
https://m.edsoo.ru/ffOb07fa

bubmuorexa [JOK
https://m.edsoo.ru/ffOb096¢c

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb0a84

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0db8

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b0c32

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb12fe
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41

42

43

44

45

46

47

48

49

50

Konebarensnoe JABHXKCHHE U €T'O
XapaKTEPUCTHUKHU

3aryxaromue KoieOaHus.
BrinyxeHubie KoneOaHusl.
Pe3onanc

MaremaTuyeckuil U Npy>KUHHbBIN
MasiTHUKU

ypOK'I/ICCJ'ICI[OBaHI/IC «3aBUCUMOCTD
nepuoaa KOJIEOAHHH OT KECTKOCTHU
MMPY>XUHBI 1 MACCBI I'Ppy3a»

[IpeBpamienue 3aepruu npu
MEXaHUYECKUX KOoaeOaHusIx

JlaGopaTopHnas pabota
«OrmpeienieHue 9acToThl U Ieprojia
KoJIeOaHUH MPY>KUHHOTO MAasITHUKA

JlaGopatopHas pabora «IIpoBepka
HE3aBUCHMOCTH NeproJia KojaeOaHmi
rpys3a, HOJBEIIEHHOI0 K HUTH, OT
MaccChl Tpy3a»

Mexanndeckue BoJHEI. CBOMCTBA
MexaHu4ecKux BoJH. [IpononbHbIe U
MOTNEPEYHBIE BOJIHBI
VYpoxk-koHpepenuus "MexaHudeckue
BOJIHBI B TBEPIOM TEIIE.
CelicMu4yeckue BOJHBI"

3Byk. Pactipoctpanenue n
OTpakeHUE 3ByKa

bubmuorexa [JOK
https://m.edsoo.ru/ff0b1858

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b20f0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

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

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb197a

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe
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51

52

53

54

55

56

57

58

59

60

Ypok-uccnenoranue "Habmonenue
3aBHCUMOCTH BBICOTHI 3ByKa OT
4acTOThI"

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHUI pe30HaHC
Ypok-koHpepeHius "YIbTpa3ByK 1
nH(]pa3ByK B IPUPOJIE U TEXHUKE"
[ToaroroBka Kk KOHTPOJILHOU paboTe
1o TemMe "3aKOHbI COXpaHEHUSI.
Mexannueckue Koye6aHus 1 BOJTHbBI'

KonTtponpsHast pabora o Teme
"3aKOHbBI COXPaHEHUS.
MexaHnueckue KoyeOaHus U BOJHBI'

DIIeKTPOMarHuTHOE TOJIE.
DIIeKTPOMArHUTHBIE BOJHBI
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
VYpok-koHpepenmus "llkana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnonp3oBaHme 371€KTPOMAarHUTHBIX
BOJIH JJIS1 COTOBOM CBSI3H"

VYpok-uccnenosanue "M3yuenue
CBOWCTB DJIEKTPOMAarHUTHBIX BOJH C
MOMOIIbI0 MOOMIIEHOTO TesnedoHa"
Pemienue 3a1a4 Ha onpeeneHue
YaCTOTHI U JUTHHBI
3JIEKTPOMArHUTHON BOJTHBI

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

bubmuorexa [JOK
https://m.edsoo.ru/ffOb2abe

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2fe6

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b2c6c
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61

62

63

64

65

66

67

68

DNeKTpOMarHuTHast IPUpPO/ia CBETA.
CxopocTth cBeTa. BoiHoBbIE
CBOMCTBA CBETA

Hcrounuku ceera. [Ipsmonunennoe
pacnpocTpaHeHue cBeTa. 3aTMEHUs
Connua u Jlynst

3aKOH OTpa)KEHMs CBETA. 3epKajia.
Pemenue 3aga4u Ha npUMEHEHUE
3aKOHA OTPAXKEHMsI CBETa

HpeJ'IOMJ'IeHI/IC cBeTa. 3aKOH
IMpCJIOMJICHHA CBCTA

[TonHOE BHYTpEHHEE OTpaKeHue
cBerta. Mcnosnb30BaHue MOJTHOTO
BHYTPEHHET0 OTPaXXECHUs B
ONTUYECKHUX CBETOBOAAX

JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH yTJIa
MPETOMIICHUS] CBETOBOTO JIy4a OT
yrila naJeHusl Ha TpaHulle "BO3yX-

nn

CTEKJIO
VYpok-koHpepeHIus
"Ucrnonap30BaHue IOJIHOIO
BHYTPEHHETO OTPAKEHUS:
CBETOBOJIBI, ONITUKOBOJIOKOHHAS
CBA3b"

JIna3elr. OnTHYeCcKas CHIa JIMH3BI

bubmuorexa [JOK
https://m.edsoo.ru/ff0b31d0

bubmuorexa [JOK
https://m.edsoo.ru/ff0b3658

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b38c4

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb3aea

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3c5c¢c

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb3f2c
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69

70

71

72

73

74

75

76

77

78

[TocTpoenue n3o0paxeHUi B TMH3AX

JlaGopaTtopHnas pabota
"Onpenenenre GOKyCHOTO
paccTOSHUS ¥ ONITUYECKON CHIIBI
cobuparomiei TuH3bI"

Ypoxk-kordpeperuus "OnTuaeckue
JIMH30BBIC TPHOOPHI"

I'ma3 kak onruyeckasi cuctema.
3penue

VYpoxk-koupepennus "Jled ekt
3penusi. Kak coxpanuts 3peHue"
Paznosxenue 6enoro cBeta B CEKTP.
OnbiTel HetoToHa. CoxxeHue
CHEKTpalIbHBIX 1[BeTOB. [lucnepcus
cBeTa

JlaGopaTtopHas pabota "OMBITHI 11O
Pa3IoKEHUIO OEJIOTro CBETA B CIIEKTP
Y BOCHPHUATHIO IIBETA PEAMETOB MPH
UX HaOJIOICHUU Yepe3 [BETOBbIE
bunbTper"

Ypok-nipaktukyM "BosHOBBIE
CBOMCTBA CBETA: TUCIIEPCHSI,
uHTepdepeHIys u audpaxaus”
OmnpiTel Pezepdopaa u mumanerapHas
MOJIENTb aTOMa

ITocrynarter bopa. Moaens aroma
bopa

bubmuorexa [JOK
https://m.edsoo.ru/ffOb444a

bubmuorexa [JOK
https://m.edsoo.ru/ff0b4206

bubmuorexa [JOK
https://m.edsoo.ru/ff0c0a7e

bubmuorexa [JOK
https://m.edsoo.ru/ff0b4684

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c0f4c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cOe2a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c12a8
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79

80

81

82

83

84

85

86

87

88

89

90

91

Hcnyckanue 1 MorjaouneHne cBera
atomoM. KBanTebl. JInneluaTeie
CIEKTpPBI

Ypoxk-npaktukym "Habmonenue
CHEKTPOB UCITyCKaHUs"

PagnoaxTuBHOCTE U €€ BUIBI

CrtpoeHue aTOMHOTO s7pa.
Hyxnonnas monens

PannoakTuBHbBIE MpeBpalleHus.
N3oToms

Pemenue 3agau no reme:
"PanuoakTuBHBIC MpeBpalieHus"
[lepuox momypacnana
Ypoxk-koHpepeHuus
"PannoakTuBHBIE U3TYyYEHUS B
IIPUPOJIE, MENULINHE, TEXHUKE"
Snepuble peakiuu. 3aKOHBI
COXpaHEHHUs 3apsiI0BOTO U
MacCOBOT'O YHUCEI

DHeprus CBSI3u aTOMHBIX SITIEP.
CBs13b Macchl U YHEPTUU
Pemenue 3agau no reme "SAnepHeie
peakuun"

PeaKI_[I/II/I CHHTE3a U JCJICHUA AOEP.

Hcrounnkn sHeprun ConHIA U 3BE3]T

VYpoxk-koHpepennus "AnepHas
sHepreTuka. Jlencrus

bubmuorexa [JOK
https://m.edsoo.ru/ff0cl144c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1550

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1672

bubmuorexa [JOK
https://m.edsoo.ru/ff0cl18ac

bu6mmoreka [IOK
https://m.edsoo.ru/ff0clal4

bu6mmoreka [IOK
https://m.edsoo.ru/ffOclb4a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2126

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1c58

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcld7a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c1e88
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93

94

95

96
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PaAMOAKTUBHBIX U3Ty4YEeHUN Ha
JKUBBIE OpraHu3Mbl"

[ToaroroBka K KOHTPOJILHOU paboTe
10 TeMe "DJIeKTPOMarHUTHOE TOJIE.
DNIEKTPOMArHUTHBIE BOJTHBI.
KBanTtoBric sBicHuS"

KoHnTtponbHas pabota 1o teme
"DIeKTPOMarHuTHOE TOJIE.
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanToBsie saBiaeHus"

[ToBTOpEHHE, 000OIICHHE.
JlabopatopHble pabOTHI 110 KypCy
"B3aumonericteue Tea'"

IToBTOpeHue, 0600IIeHNE. Permenue
pacueTHBIX U KAYeCTBEHHBIX 3a]1a4
no teme "TemnsoBsie nporecch”

[ToBTOpenue, 06061meHue. Pemenue
pacueTHBIX M Ka4eCTBEHHBIX 337124
no Teme "KIIJI TeninoBbIx
nBurareneit”

[ToBTOpenue, 06061meHue. Pemenue
pacUETHBIX U KaUEeCTBEHHBIX 3a/1a4
no teme "KIIJI anekrpoycraHOBOK"
[ToBTOpeHue, ob6ob1IIEHNE.

JlaBoparopHble pabOTHI IO KYypCy
"CBeToBEI€e aBiIeHUA"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

bubmuorexa [JOK
https://m.edsoo.ru/ff0c245a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2a22

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2b30

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2c52

61


https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52

[ToBTopenue, 0600mmenue. Padora ¢

Bubnumoreka IIOK
99 TEKCTaMU 110 TeMeE "3aKOHBI 1 1

https://m.edsoo.ru/ff0c2d6a

COXpaHEHHUs B MEXaHHUKe"

[ToBTopenue, 0600menue. Padora ¢

bubmuorexa [JOK
1 "K 1
00 TeKCTaﬁm ro Teme "Konebars i https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHue. Pabora ¢
101 TexcTamu 110 Teme "CBeTOBEIE 1 bubmnorexa [IOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUSA

[ToBTOpenue, 0600meHNe. PaboTa ¢
102 TekcTamu 1o TeMe "KBanrtoBas u 1
snepHas ¢pu3uka"

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102 3 2
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duszuka: 7-i kiacc: 0a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepbimkun .M.,
NBanoB A.U., AkiinonepHoe obiectBo «M3aaTenscTBo «IIpocBemienue»

» dusuka: 8-i kacc: 6a30BBIM YpOBEHb: YyueOHUK, 8 kiacc/ [lepormkun U.
M., UBanos A. ., AkitnonepHoe o6mectBo «M3narenbctBo «IIpocBemieHue
» ®usuka: 9-i kiacc: 6a30BbI ypOBEeHb: YueOHUK, 9 kiacc/ [lepbimkun U.
M., I'ytauk E. M., IBanoB A. U., IletpoBa M. A., AKiinoHepHOE OOIIECTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/Ie»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJISA

1. Coopnuk 3amau no ¢puszuke: Yuebd. [locodue nis yuammxest 7 —8 KiI.
cpennei mkomasl. — M.: [IpocBenienue.

2. T".H. CrenanoBa. COOpHUK BOIIPOCOB M 3aj7a4 1o ¢usuke (s 7 —8 KiL.).
CII6: CnenuanpHas quTepaTypa.

3. CoopHuK 3ama4 1o ¢usuke: 111 9 — 11 k. o61eodpa3oBaTeIbHBIX
yupexaenuii / Coct. [.H. CrenanoBa. — M.: [IpocBemnienue.

4. PeimxeBuu A.I1. CoopHuk 3aaa4 1o ¢pusuke ayig 9 —11 ki1. cpeHei MKoJIbI.
- M.: IIpocBemienue.

5. Tyneuunckuit M.E. KauectBennsble 3a1auu no ¢usuke. [locodue s

yuutenent. - M.: [Ipocsemenue.
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6. Cxpemun JI.U. JIlunaktraeckuit matepuan o ¢usuke: 7 —8 ki.: [Tocodue
s yaurend. - M.: IIpocsemienue.

7. Cxpenun JL.W. lugaktnueckuii Matepual 1o ¢usuke: 9 ki.: [locodue mms
yuutens. - M.: [IpocselieHue.

8. UeborapeBa A.B. CamocTosiTebHbIEe paObOTHI yuamuxcs no gusuke B 7 — 8
KI1.: Jlumaktudeckuii matepuain. [locobue mst yaurens. - M.: [IpocBenienne.

9. CamocrosiTenpHas padboTa yyamuxcs o pusuke B 9 Kil. CpeIHEN IIKOJbIL:
Hunaktuyeckuid Matepuan / JI.C. Xuxuskosa, FO.A. Koapckuit, I'.I".
Hukudopos. - M.: IIpocenienue.

10. KoHTposbpHBIE U TPOBEPOUYHBIE pa0bOoTHI 10 pusuke. 7 — 11 ki.: Mertog.
nocobue / O.®0. Kabapaun, C.1. Kabapauna, B.A. Opaos. — M.: JIpoda.

11. CamocrosiTenbHas paboTa ydamuxcs o pusuke B 7 — 8 KII. ¢p. IIIK.:
HMunakt. matepuan / H.A. Ponuna, EM. I'ytauk, W.I'. Kupuinosa. — M.
[Ipocsemienue.

12. YmakoB M.A., YmakoB K.M. ®u3uka. 7 ki1.: JIlugakTHUECKUE 3aJaHUS. —
M.: dpoda.

13. YmakoB M.A., YmiakoB K.M. ®u3uka. 8 ki1.: JIlugakTuaeckue 3agaHus. —
M.: dpoda.

14. HuzamoB M.M. 3anauu 1o ¢pu3uKe ¢ TEXHUUYECKUM COJICPKAHUEM:
ITocobue ms yuanuxcs / nox pea. A.B. Il€peimkuna. — M.: [IpocBelienue.

15. T'onbadapo H.W. ®uszuka: 3agaunuk: 9 — 11 ki.: YuebHoe nocodue st

cp. mik. — M.: [Ipoda (3amaunuxu J[podsr).
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16. O.®. Kabapaun, B.A. Opnos, A.P. 3uns6epman. ®usuka: 3agaunuk: 9 —
11 x71.: YuebHoe mocobue s cp. mk. — M.: [Ipoda (3agaunuxu Jpodwr).

17. U.M. I'enwrar, JI.D. I'eaaenmreitn, JI.A. Kupuk. 1001 3agaga mo
¢du3nKe ¢ OTBeTaMM, yKazaHUsIMH, peteHusiMu. — M. — X.: nekca, rumHazusl.

18. byrukoB E.N., beikoB A.A., KonnpateeB A.C. @u3uka B npuMepax u
3amavax. Yueb. mocobue — CIIO.: U3natenscTBO «JIaHby.

19. Kacatkuna W.JI. Penetutop no ¢usuke. Mexanuka. MonekyisipHas
¢uzuka. Tepmoaunamuka. — PocroB H//l: ®eHukc.

20. JleMOHCTpallMOHHBIN SKCHEPUMEHT 1O (PU3UKE B cpeaHeit mkose. Yactp 1.
ITon pemakuueit A.A. ITokpoBckoro. — M.: IIpoceemnienue (bubnuoreka
yuutens GU3UKH).

21. JleMOHCTpallMOHHBIN SKCIIEPUMEHT 10 (U3HKE B CpeaHe mkomue. YacTs 2.
ITon penakuueit A.A. ITokpoBckoro. — M.: IIpoceenienue (bubnuoreka
yuuTens GU3nKH).

22. XopomauH C.A. ®U3n4eCKnid SKCIEPUMEHT B IIKOJIE: 7-8 KII. — M.:
[Ipocsenienue.

23. B.IL. AemkoBuu, H.A. [paiicman. [IpuOnuxeHHbIE BBIYUCICHUS B
IIKOJIBHOM Kypce (DU3HKU:

24. ®poHTanabHbIe TabopaTOpHbIE 3aHATHS 110 (u3uke B 7-11 ki1
oO1eoOpa3oBarenbHbIX yupexxaenuit: Ku. ms yuurens / B.A. Bypos, 1O. W.
Jux u gp. - M.: IIpocsenienue.

25. Ilepenbman S1.1. 3anumaTenbHbIe 3a/1a4d U onbITL. — M.: Teppa.
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26. O.®.Kabapaun, B.A.OpnoB «CO0pHUK SKCTIEPUMEHTAIbHBIX 33JaHUN U

MPAKTHUECKHUX paboT mo gusuke», M., « ACTpemby.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bu6mmoteka IIOK https://m.edsoo.ru/7f416194

SIKnacc

videouroki.net
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