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MOSACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKe HA YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUS
COCTaBJI€HAa Ha OCHOBE IOJIOKEHU M TPeOOBAHWI K pe3yJbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTelIbHOM MPOTPaMMBbI, NPEICTABICHHBIX B
dI'OC 000, a Taxxe ¢ yu€Tom denepaabHOl paboueit mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yueoHoro npeamera « Du3ukay.

[Iporpamma 1o (¢u3MKe HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJIeHa Ha OCHOBE MOJIOKEHUH W TpeOOBaHWI K pe3yjbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTelIbHOM MPOTPaMMBbI, NPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yaeToM deepaibHOl paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIETIINH MPENoJaBaHus yueOHoro npeamera « Du3nkay.

Conmepxanue mporpaMmbl MO (U3MKE HAMpaBlIeHO Ha (OPMUPOBAHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTU OOYyYaroUIuXcsi W OpraHu3aluio U3y4YeHUs
bu3MKM Ha JAESATENbHOCTHOM OcHOBe. B mporpamMme mo ¢u3MKe y4YUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOTro mpeamera B peanmzauuu TpebdoBanuii ®I'OC OO0
IUTAHUPYEMBIM JTUYHOCTHBIM U METAPEIMETHBIM PE3yJIbTaTaM OOy4eHHs, a TAKKe
MEXKMPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111er0 00pa30BaHus.

[Iporpamma no u3uke ycraHaBiIMBaeT paclpeiesieHue yueOHOro MmaTepuana
1o rojgaM oOyueHus (MO Kjaccam), mpejiaraeT IpUuMEpHYIO MOCIe0BaTeIbHOCTD
U3YyYEHUs TeM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COAECP>KaHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEN 00yYarouxcsl.

[Iporpamma mo ¢u3uke pazpaboTaHa C 1LEJIbI0 OKa3aHWUs METOJUYECKON
MOMOIIIY YYUTEIIO B CO3/IaHUU paboyell MporpaMmbl 10 y4eOHOMY IIPEAMETY.

dusuka SBISETCS CHCTEMOOOPa3yIOIIKUM JIJIsl €CTECTBEHHOHAYUYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJBKY (HU3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IPOIECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMUEW U (QU3NUECKOM
reorpaduedi, BHOCHUT BKJaJ B E€CTECTBEHHOHAyYHYIO KApTUHY MHpA,
npenocTaBisieT HauOosiee sCHble OOpas3lbl MPUMEHEHHS HAyYyHOTO METO/a
MO3HAaHMSI, TO €CTh CIIOCO0a MOTy4YeHHS JOCTOBEPHBIX 3HAHUI O MHpE.

OpHa W3 TIaBHBIX 3a/ad (PU3UYECKOTO OO0pa3oBaHUS B CTPYKTYpEe OOIIETO
0o0pa3oBaHMsl COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOH TI'PAMOTHOCTH U
MHTEpeca K HayKe y 00y4arouuxcsl.

N3yyenne ¢u3uku Ha 0a30BOM ypOBHE TpENAINojaraeT OBJAJCHUE
CIIEIYIOIUMHA KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIUMHU €CTECTBEHHOHAYUHYIO
I'PaMOTHOCTb:

e Hay4YHO OOBSICHATH SIBJICHUS,

e OIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;



HHTCPIPCTUPOBATL AAHHBIC W HCIOJIb30BaThb HAYYHBLIC AOKA3aTCJIbCTBA
AJIS1 TTIOJTYYCHUSI BBIBOJIOBY .

[lenn wu3ydeHuss (PU3MKU Ha YpPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHus
omnpeneseHbl B KOHLEMIMM MpenojaBaHus ydeOHoro mnpenmera «Dduszuka» B
oOpa3oBareNbHBIX opraHuzanuax Poccuiickoit ®enepanuu, peagu3yOIIMX
OCHOBHBIE 00111€00pa30BaTEIbHBIE TIPOTPAMMBI.

Lenmu nzydyenust Gu3uKu:

NpUOOPETECHUE HWHTEpeca M CTPEeMJICHUS OOYYarolmUXCsSd K HAyYHOMY
U3YUYCHUIO TPHUPOJIbI, PAa3BUTHE HMX HMHTEIUICKTYaJIbHBIX W TBOPYECKHX
COCOOHOCTEM;

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJE MO3HAaHUA U (popMupoBaHme
MCCJIEIOBATEIILCKOTO OTHONICHUSI K OKPYKAIOIIUM SIBIICHHSIM;
dbopMHpOBaHHE HAyYHOTO MHPOBO33PCHHS KaK pe3ysibTara H3y4YeHUs
OCHOB CTPOCHHSI MaTEPUH M (PYHIAMEHTAJILHBIX 3aKOHOB (DU3HKHU;
dbopMHEpoBaHUE TPEACTABICHUA O PO (DU3UKH ISl PA3BUTHUS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE  TPEACTABJICHWA O  BO3MOXHBIX  cdepax  Oymymiei
poeCCHOHANILHOMN JAEATEIBHOCTH, CBSI3aHHOW ¢ (PM3MKOM, MOATOTOBKA K
nanbHEHIIEMy 00YYEHUIO B 3TOM HaIlPaBJICHUH.

JlocTrkeHHe 3THUX IeJIed MporpaMMbl MO0 (U3MKE Ha YPOBHE OCHOBHOTO
o0mrero 06pa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIICTYIOIINX 3a/1a4:

npuoOpeTeHrue 3HAaHWW O JUCKPETHOM CTPOCHHMM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUYECKHX, MArHUTHBIX U KBAaHTOBBIX
SABJICHUSX;

npuoOpeTeHne YMEHUN ONMUCHIBATh U OOBACHATH (PU3UUECKHUE SBICHHS C
UCITOJIb30BAHUEM ITOJIyUEHHBIX 3HAHHIA;

OCBOEHHE METOJOB pELICHUS MPOCTEHMIIMX PACUYETHBIX 3aJad C
UCIIOJIb30BaHUEM busznuecKux MOJENEN, TBOPYECKHUX u
PaKTUKOOPHUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HaOII01aTh MPUPOAHBIC SBJICHUS U BBIMOIHITH OMbBITHI,
nabopatopHble pabOThl ¥  SKCIEPUMEHTAIbHBIE HCCIECIOBAHUS C
UCITIOJIb30BAHUEM U3MEPUTENBLHBIX TPUOOPOB;

OCBOECHHME MPUEMOB pabOThl ¢ MHpOpMALMEH (DUIUUECKOTO COJEpIKAHMS,
BKJIFOUYasi HHPOPMAIIMIO O COBPEMEHHBIX JOCTHKEHHUSIX (GU3UKU, aHAIIU3 U
KPUTHUECKOE OlIEHWBaHKE HH(POpMALUY;

3HAKOMCTBO €O chepaMu NMPoPeCcCUOHAIBHON IeITeIbHOCTH, CBA3aHHBIMU
¢ (uU3UKON, M COBPEMEHHBIMU TEXHOJOTUSMH, OCHOBAaHHBIMM Ha
JOCTHXKEHUSIX (PU3UUECKON HAYKH.



BocnuratensHplii KOMIOHEHT B paboueil mporpamMMe no (u3KKe HampaBieH
Ha JOCTWXKEHHE JIMYHOCTHBIX PE3YyJbTaTOB, IpeaycMoTpeHHbix @PI'OC OO0, u
peanu3yeTcs yepe3 coAeprKaHue Kypca U BUJIbI y4eOHOU nesitenbHoCcTH. Ero nenb
— cdopmupoBath y OOyYarOHNIMXCS 1EHHOCTHBIE OPUEHTUPBI, COLUAIBHO
3HaYMMbI€ KaueCTBa U OMBIT ACSITEILHOCTU B Pa3INUHBIX chepax.

B pamkax kypca (M3MKH BOCIUTATENbHBIN MOTEHIMAN PACKPBIBACTCA IO
CJIEIYIOLUM HaIpPaBJICHUSIM:

. [TatpnoTnueckoe Bocnurtanue. [IposBinenue nmHTEpeca K HCTOpUU H
COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOM (U3MYecCKOM Hayku, II€HHOCTHOE
OTHOIIEHUE K JIOCTUKEHUSIM 0TeueCTBEHHbIX yu€HbIX-pu3nukoB (A. C. Ilonosa, K.
9. Hwuonkorckoro, C. I1. Koponéra, U. B. Kypuarosa, K. . And€posa u ap.) u
uHXKeHepoB. Ha ypokax MOXHO aKUEHTHPOBaTh BHUMAaHUE HA TOM, KaK Hay4HbIE
OTKPBITHSI U TEXHUYECKHUE H300pPETEHHsI CIIOCOOCTBOBAIM PAa3BUTHIO CTPAHBI,
PEIIEHUI0 BaKHBIX OOIIECTBEHHBIX 3a]1a4.

. ['paxxnaHckoe U TyXOBHO-HPABCTBEHHOE BOcIUTaHue. POpMHUpPOBaHUE
TOTOBHOCTH K AKTMBHOMY YYacTHIO B OOCYXJEHHH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C TMPAKTHUYECKUM TNPUMEHEHHEM JOCTHKEHUN
¢bu3uku (Hampumep, BOMPOCHI SAECPHOW HIHEPreTUKH, BIUSHUS TEXHOJOTHHA Ha
OKpYyXaromiyro cpeny). Pa3Butue cmocoOHOCTH OLIEHMBATh CUTYalldd C TOYKU
3pE€HUsT MOPAJIbHO-HPABCTBEHHBIX HOPM, OCO3HAaBaTh BaXXHOCTb 3THUYECKHX
INPUHIUIIOB B AESTEIBHOCTH YUYEHOTO.

. OKkojiornyeckoe  BocnuraHue. OpueHTauuss  Ha  IPUMEHEHUE
bu3nuecKuX 3HaHUN 7151 pelIeHus 3a/1a4 B 00JaCTH OXPaHbl OKPYXKAIOLIEH CPebl.
dopMupoBaHUE TOHUMAHUS TI00ANBHBIX 3KOJOTMYECKUX NpoOsieM (U3MEHEHUe
KJIMMaTa, 3arps3HeHre, UCTOLIEHUE PECYPCOB) U MyTEH MX PEILICHUs, B TOM YKCIIe
C omnopod Ha (uU3MYECKHE 3aKOHOMEPHOCTU. Pa3BuTHe HaBbIKa IUIAHMPOBATH
MOCTYIIKH M OLEHHUBAaTh UX BO3MOKHBIE MOCIEACTBUS JJIsSI IPUPOIBI.

. Llennoctn Hay4YHOI'O no3Hanus. Pazsurue Hay4HOU
Ar0003HATETbHOCTH, ~ MHTEpeca K  HCCIENOBATENIbCKOW  JEATEIbHOCTH.
@opMHUpPOBaHUE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTus Quznyueckod Hayku. OCO3HAHME IEHHOCTH HAayKd KaK HMHCTpYMEHTa
MO3HAHUS MHUPa U OCHOBBI TEXHOJOTHMYECKOro mnporpecca. CTUMyIMpOBaHUE
TOTOBHOCTH OCYIIECTBJIATh NPOECKTHYIO M HCCIEIOBATEIBCKYIO AEATEIbHOCTD
WHIUBUIYAJIBHO U B TPYMIIE.

. TpynoBoe Bocnutanue. DopMupoBaHUe yBaKUTEIBHOIO OTHOLIEHUS
K Tpyay. Ha npumepax neqaTeslbHOCTH YUEHBIX U MHXKEHEPOB MOKHO BOCIIUTHIBATH
YOOPCTBO B MPEOJOJICHUM TPYAHOCTEH, CTPEMIICHHUE K MPAKTUUYECKOMY
npumeHeHuto 3HaHuil. [IpoOyxaeHue uHTEpeca K MpogeccusiM, CBI3aHHBIM C



bu3NKON W  TEXHHUKOW, TMOMOIIL B OCO3HAaHHOM BBIOOpEe  Oymyrmiei
npodeccuoHaNbHON TPAEKTOPHUHU.

. dopMupoBaHUE  KYJbTYpbl  3J0pOBbS W  3MOLMOHAIBHOIO
onarononyyus. Oco3HaHue IIEHHOCTH 0e30MacHOro o0pa3a KU3HU B COBPEMEHHOM
TexHoJIoTudeckoM Mupe. DopmMupoBaHre HABBIKOB O€30MMACHOTO TOBEIACHUS TPH
oOpameHUM ¢  OBITOBBIMH  MPUOOpaMH, DIIEKTPUUECKHUM U TEIUIOBBIM
o0opynoBaHHEM, HA TPAHCIIOPTE.

. OcreTnyeckoe BOCMUTaHME. BocmpusTie 9SCTETUYECKHX KA4eCTB
bu3nueckoil Hayku: €€ CTPOroCTH, JIOTUYHOCTH, TaPMOHHYHOCTH IOCTPOEHUS
TEOpUid, JTAKOHUYHOCTU MAaTeMaTHYeCKUX BblpakeHWil. Pa3Butne crnocobHOCTH
BUJIETh KPACOTY B (PU3NUECKUX 3aKOHAX U SIBJICHUSAX.

Peanuzanust BOCIUTaTeIbHOTO ~ KOMIIOHEHTAa  OOECreYMBaeTcs  4epes
pa3zHoobpasubie (HOpMBI pabOTHI:

. BKJIFOYCHHE B YPOKH HUCTOPUYECKHX CIPABOK O OTKPBITHSIX U
ouorpausax yu€HbIx;

. 0o0cyX/IeHre KEHCOB, CBSI3AHHBIX C 3TUYECKUMH JTUIEMMaMU HAyKU U
TEXHUKU;

. IPOEKTHAs U UCCIIEI0BATEIbCKAS IS TEIbHOCTD (HAaIpUMEp, U3yUeHUe
ATPTEPHATUBHBIX HCTOYHUKOB DSHEPTHH, aHAJIM3 HKOJOTHYECKOTO  Cliena
TEXHOJIOTUI);

. pelIeHre MPaKTUKO-OPUEHTUPOBAHHBIX 33J1a4, CBSI3BIBAIOIINX (DU3UKY
C )KU3HBIO, MPOECCUIMH, TII00ATHHBIMHA BHI30BAMU;

. nabopaTopHble  pabOThl €  aKIEHTOM Ha  0e30MacHOCTh U
HKOJIOTUYHOCTb.

OO61iee yKciio YacoB, PEKOMEHIOBAHHBIX JIJIsl U3yueHUs (PU3MKU Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJen0), B 8 kiacce — 68
yacoB (2 uvaca B Hememo), B 9 kmacce — 102 wyaca (3 waca B HeAEHIO).

[Ipennaraemeiii B mporpamMme no ¢Gpu3Mke rnepedeHb JadopaTOPHBIX padoT U
OMBITOB SIBJISIETCS PEKOMEHAATENbHBIM, YUUTENb JENAaeT BHIOOP MpU NMPOBEICHUU
7a00paTOpHBIX PabOT W OMBITOB C YYETOM WHIWBHIYATbHBIX OCOOCHHOCTEH
00ydJaronmxcsi, CIUCcKa SKCIEPUMEHTAIBHBIX 3aJaHul, MpeajaraéMbix B paMKax
OCHOBHOT'O I'OCYJIJapCTBEHHOT'0 AK3aMeHa M0 (PU3HUKE.



COJEPKXAHUE OBYUYEHUA

7 KIIACC
Pu3uKa u e€ poJib B IO3HAHUM OKPY KaIOLIero Mupa.

@usuka — Hayka o mnpupone. fABneHus npuponabl. OU3NYECKUE SBICHUSA:
MEXAHUYECKHUE, TEIIOBBIE, JNEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckre BeMMUMHBL. M3MepeHue Quanyueckux BelWyuH. Puznyeckue
npudopsl. [lorpemrHocts u3mepenuit MexxayHapoHas CucTeMa euHull.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4aloT TMPUPOY.
EcTecTBeHHOHAy4HBIM METOJ] MO3HAHUS: HAOIIOJEHHE, IMOCTAaHOBKA HAYYHOI'O
BOIPOCA, BBIIBIDKCHHUE TUIIOTE3, SKCTICPUMEHT IO MPOBEPKE TUIIOTE3, OOBICHCHHE
HaOmogaemMoro siBiaeHus. Onucanue Gu3nMUecKuX SBJICHUM C MOMOIIbIO MojieNel

Jemoncmpayuu.

1. MexaHW4eckue, TEIUIOBbIC, JJIEKTPUYECKHUE, MArHUTHBIC, CBETOBBIC
SIBJICHUSL.

2. DOusudeckue MPUOOPHI M MPOIEIypa MPSIMBIX U3MEPESHUA aHAJIOTOBBIM H
1 (PpoBBIM TPUOOPOM.

Jlabopamopnsie padomul u onsimel.

1. OmpepeneHne EHBI ACICHUS KA H3MEPUTEIHHOTO MPHUOopa.

2. M3mepenue paccTosiHUN.

3. H3smepenue oO0bEMa )XKUAKOCTH U TBEPIOTO Tea.

4. OnpezneneHue pa3MepoB MabIX TEN.

5. M3mepenue Temmeparypbl HOpH HOMOIIM >KUAKOCTHOTO TEPMOMETpPA H
JIaTYNKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TUIIOTE3bI: JATBHOCTH IMOJETA
HIapuKa, MyImeHHOro TOPU30HTAIbHO, TeM OO0Jbllle, 4yeM OOJbllle BhICOTA
yCKa.

IlepBoHavajibHbIE CBEACHUS O CTPOCHUM BelleCTBA.

CtpoeHue BelIecTBa: aTOMbl M MOJIEKYJbI, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>kenne uactul BemecTBa. CBSA3b CKOPOCTM JABWKEHHMS YacTHL C
temnepaTypoil. bpoyHoBckoe nBmwxkeHue, auddysus. BzaumoneiicTBue uactuil
BEIIECTBA: MIPUTSHDKEHNE U OTTATIKHBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEU U TBEPIBIX
(KpUCTaIIMYeCKUX) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEILIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. Habmionenue OpOyHOBCKOTO TBUKEHHUSL.

2. HaGmonenue nuddyzum.



3. HaGmonenue  siBneHud,  OOBACHAIOIIMXCS ~ MNPUTSDKEHHEM WK
OTTAJIKMBAaHWUEM YaCTHUIL] BELIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OneHka JuameTpa aromMa METOJOM pAIoB (C  MCHOJIb30BAHUEM

dboTtorpaduii).

2. OnpITHI O HAOIIOJEHUIO TETJIOBOTO PACIIUPEHHS Ta30B.

3. OnpIThI O OOHAPYKEHHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSI.

JIBMKeHMe U B3aUMOJAEHCTBHE TeJl.
Mexanudeckoe pABrmkeHue. PaBHOMEpHOE M HEPABHOMEPHOE [BHKCHHUE.
Ckopoctb. Cpennsisi CKOpPOCTh IIPM HEPAaBHOMEPHOM JABMXKEHUHU. Pacuer mytu u
BPEMEHU JBUKEHUS.
SBnenue uHepuMH. 3aKOH WHEpUMU. B3anmonelicTBHe Ten Kak NPUYHMHA
U3MEHEHUS CKOPOCTM JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHOCTE BemecTBa. CBsI3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJ] B E€IMHHUILIEC
o0bema BEIIeCTBA.
Cuna Kak XapakTepHCTHKa B3auMoJedcTBUsA Ted. Cuila ynpyroctd M 3aKOH
['yka. M3mMepenune cwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHMS U CHUJIA
TspkecTy. Cuila TshKeCTH Ha Ipyrux miaHerax. Bec tena. Hesecomocts. CnoxeHnune
CWJI, HAIlpaBJIEHHBIX MO OJHOM mpsMoi. PaBHopencTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOsA. TpeHne B IPUPOJE U TEXHUKE.
Hemoncmpayuu.
1. HaOmroneHne MexaHU4ecKoro JBUKEHUs Tea.
2. H3mepeHune ckopocTy NpsIMOJIMHEWHOTO IBHYKEHUS.
3. HaOumtoneHue siBJIeHUs HHEPLMH.
4. HaGmroneHue nu3MeHeHUs1 CKOPOCTH MPHU B3aUMOJACUCTBUU TEIL.
5. CpaBHEHHE Macc N0 B3aUMOJEHCTBUIO TEJI.
6. CIl0XeHue CuIl, HallpaBJIEHHBIX 110 OJHOM MPSAMOM.
Jlabopamopnsie padomul u onsimel.
1. OmnpezeneHne CKOPOCTH PAaBHOMEPHOI'O JIBMXKEHHMSI (IIApUKa B KUIAKOCTH,
MOJIEJIH JIEKTPUYECKOTO aBTOMOOUIIS M TaK Jlajee).

2. OmpeneneHue CpeaHell CKOPOCTH CKOJBKEHHUS Opycka WM HIapuKa o
HAKJIOHHOW INIOCKOCTH.
Omnpenenenue IIOTHOCTH TBEPIOTO Tena.

4. OmbITHl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb PaCTSHKEHHS (IedopMarium)
IPYXUHBI OT IPUIOKEHHOW CHJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIIHUE 3aBUCUMOCTb CUJIBI TPEHUS CKOJIBXKECHHS OT
BECa Teja U XapakTepa CONPUKACAOIINXCSI [IOBEPXHOCTEH.

JlaBieHue TBEPABIX TeJI, KUIKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBETTUUYCHUS NaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJIEHUSI ra3a OT oObema, TemmepaTryphl. llepemaua naBineHus
TBEPJIBIMUA TEJAMU, KUJAKOCTSIMU M Tazamu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABIEHUS >KUIKOCTH OT TIIyOMHBL. [ 'mapocratmyeckuii
napajokc. Coobuiaroniyecs: cocypl. [ MapaBnuyeckie MeXaHUu3Mbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpuuMHBI CylIeCTBOBaHUS
BO3aymHOW o6osouku 3emiu. Ombit Toppuuennu. M3mepenune atmocdepHOro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO AABJICHUS OT BHICOTHI HaJl YPOBHEM MODS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOTO J1aBJICHHUS.

JelicTBue XKUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJO. BelTamkuBaronas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD AAaBJIEHUS ra3a OT TEMIEpaTyphl.

[lepenaya gaBiIeHUS )KUIKOCTBIO U Ta30M.

CooOmatomuecs CoCy/Ibl.

['mppaBnuuecknii nmpecc.

[IposiBneHue neicTBrsi aTMOC(EPHOTO JABICHUS.

3aBUCUMOCTh BBITAIKHBAIOIIEH CHUJIBI OT O0BEMA MOTPYKEHHOW 4YacTH
T€Ja ¥ IJIOTHOCTH KUAKOCTH.

PaBeHCTBO BhITANKMBAIOLIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcCIIOBHE IUIABAHUS TEJN: IUIABAHHWE WIIA IOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOLIEHHUS MJIOTHOCTEN TEJA U AKUJKOCTH.

Jlabopamopusie padomul u onsimel.

1. HccnepgoBaHue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJa.

2. OmpeneneHve  BBITAJKHUBAIOIIEH CWIbI, JIEWCTBYIOIIEW Ha  TeoO,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUIIBL, IEUCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MacChl TEa.

4. OmbITBI, JEMOHCTPUPYIONIUME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHIIBI,
JEHCTBYIOIIE Ha TEJIO B JKHUIKOCTH, OT O0bEMa MOTPYKEHHOU B
KUJKOCTh YaCTH TEJIA U OT IJIOTHOCTH KUAKOCTH.

5. KoHcTpyupoBanue apeoMerpa WM KOHCTPYMPOBAaHHUE JIOOKH U
OIIpENIETIECHUE €€ IPY30II0ABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEpPrus.

Mexannueckas paboTta. MOIIHOCTb.

[IpocTbie MexaHU3MbI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecusi pblyara. [IpumMeHeHue mpaBuiia paBHOBECUs pbluara K OJIOKY.
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«3omotoe mpaBmwioy MexaHuku. Koadduument monesHoro neWcTtBusa (nmanee —
KII/I) mpoctbix Mexanu3moB. [IpocTeie MexaHN3MBbI B OBITY M TEXHHKE.

Mexannueckas oHeprusa. KuHernueckas W INOTEHIMaNbHAs JHEPIUS.
[IpeBpalieHre 0THOTO BUIa MEXAHUYECKOW SHEPTUU B IPYroi. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopusie padomul u onsimel.

1. Omnpenenenue pabOThl CUJIBI TPEHUS NPU PABHOMEPHOM JBM)KEHUHU Tella

110 TOPU30HTAIBHON TIOBEPXHOCTH.

2. HccnenoBanue yCnoBuM paBHOBECHS phlUara.

3. Hsmepenue KIIJl HaKTOHHOM TIIOCKOCTH.

4. M3ydeHue 3aKOHA COXPaHEHUS MEXaHUYECKOU SHEPIUH.

8 KUIACC

TenJioBble SIBJIEHUS.

OCHOBHBIEC TIOJOXEHUS MOJIEKYJISIPHO-KUHETHYECKON TEOpPUU CTPOECHUS
BeliecTBa. Macca U pa3Mmepsl aTOMOB M MOJIEKYJd. OMNbIThI, NMOATBEPKIAIOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHHE CBONCTB Ta30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKEHUUA MOJEKYJISIPHO-KUHETUUECKOW TEOPUHU.
CmaurBaHue U KaOWJUISIpHBIE ABJIEHUS. TEIoBoe paciMpeHue U CoKaTue.

Temneparypa. CBsi3b TemIepaTypbl CO CKOPOCTHIO TEIUIOBOTO JBUKEHUS
gactull. BuyTtpennssi sHeprusi. CrnocoObl W3MEHEHHsS BHYTPEHHEW DHEPTHUU:
Temionepeaaya u COBEpILICHUE paboThI. Buasl TeIIonepeJauu:
TEIUIONPOBOJAHOCTb, KOHBEKIIHS, U3TyUYCHHE.

KommuecTBo TeIwioThl. YaeibHas TEIUIOEMKOCTH BellecTBa. 1eIniooOMeH H
TEIJIOBOE paBHOBECHWE. YpaBHEHHE TEIIOBOro Oamadca. [lmaBienune w
OTBEPJICBAHHE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcainus. Mcnapenue. Kunenue. YnaenpHas Tteruiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KHUIIEHUS OT aTMOChEepHOTo
JTaBJICHUS.

BnaxuocTts BO3myXa.

DHeprus TOIUIUBA. Y IeJIbHAsl TeIJIOTa CTOPAHMUSL.

[Ipunuuner pabotsl TeroBbix asurarenei KIIJ[ temmoBoro asuratess.
TermioBbie ABUTaTENIN U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HaGnronenue 6poyHOBCKOTO JBHKCHHUS.
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Hab6monenue nuddysun.

HabGmtonenue siBnennii cMauyMBaHUS U KaNWLUISIPHBIX SBICHUN.
HabGmronenue TermioBoro pacmpeHust Tedl.

N3meHeHne naBiieHUs ra3a MpU U3MEHEHUM 00bEMa W HArpeBaHUU WJTU
OXJIQXKJICHUH.

[IpaBuina u3MepeHust TEMIIEPATYPHI.

Bune! Teronepenauu.

OxJytaxIeHUe TIPU COBEPIIICHUU PaOOTHI.

HarpeBanue npu coBepiieHUU pabOThl BHEIIIHUMU CHUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEH Pa3TUYHBIX BEIICCTB.

. HaOnroneHue KurieHus.

. HaGmonenne mocTossHCTBa TeMIepaTyphbl IPH TUIABJICHUU.
13.

Mopenu Teru1oBBIX IBUTaTEIEH.

Jlabopamopnsie padomul u onsimel.

1.
2.
3.

10.
11.
12.
13.

OnbITHI IO OOHAPYKEHUIO TEUCTBHSI CHII MOJICKYJIIPHOTO TIPUTSHKCHHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM WJIU caxapa.
OneITel MO HAOIIOEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIAKOCTEH U
TBEPJBIX TEJI.

OmnpeneneHue JaBIeHUs BO3IyXa B Oa/sIOHE HITTPHUIIA.

OnbIThI, AEMOHCTPUPYIONIUME 3aBUCUMOCTh JaBJEHUS BO3lyXa OT €ro
00bEMa 1 HarpeBaHUS WIH OXJIAKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKUIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TEMIIEPATYPHI.

HaOmronenne wW3MEHEHHS BHYTPEHHEH DSHEPrud Telna B pe3ysbTaTe
TEeIIonepeayn U padoThl BHEITHUX CHJI.

HccnenoBanue sIBICHUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOU U
ropsiuYen BO/IBI.

OmnpeneneHne  KOJUYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEIJI000MEHE C HATPEThIM METALTUICCKAM UTUHAPOM.

Omnpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne nponecca UCIapeHusl.

OrnpeneneHne OTHOCUTEIBLHOM BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaeabHONW TEMJIOThI IUIABICHUS JIbJA.

DJIeKTPUYeCKHe U MATHUTHBIE SIBJICHMS.

Onextpuzauus Teda. J[Ba poxa 3JIEKTpUYECKHX 3apsioB. B3aumonelicTBue
3apsoKeHHbIX Tel. 3akoH KyioHa (3aBUCUMOCTb CHIJIBI  B3aUMOJAEHUCTBHUSA
3apsKEHHBIX TEJ OT BEJIMUYMHBI 3apSAJI0B U PACCTOSHUS MEX]Ty TEIaMH).

Onekrtpuyeckoe none. Hanpspk€HHOCTh 3nexrtpuyeckoro mons. IIpuHnun
CYNEPIIO3HULIMH dJEKTPUUECKUX T0JIEN (HAa KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiAioB. DJIEMEHTapHBIM JIEKTPUUYECKHUM 3apsl.
Crpoenne aroma. IIpoBOgHMKM W AMDJIEKTPUKU. 3aKOH  COXpPAHEHUs
AIEKTPUYECKOTO 3apsaa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKa.
HcToYHUKN TOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUUYECKOTO TOKa (TEIJIOBOE,
XUMUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KHUAKOCTIX U ra3ax.

Onektpuueckass 1enb. Cuia Toka.  DJIEKTPUYECKOE  HaIpPSKEHUE.
ComnpoTuBiieHHE NPOBOJHMKA. YEIBbHOE COMPOTUBJIEHUE BEHleCTBA. 3akoH OMma
ans ydactka uenu. [locienmoBatenbHOe W mapajuieIbHOE — COSOUHEHHE
MIPOBOJHUKOB.

PaGora u MOIIHOCTH »ANEKTpUYECKOro Toka. 3akoH Jlxoyns—JleHua.
DJexTpUuYecKre 1eny U MOTPeOuTeNn 3eKTpruueckoi s3ueprun B ObiTy. KopoTkoe
3aMbIKAHUE.

[locTossHHBIE ~ MarHuThl.  B3aumonmeicTBHE  MOCTOSSHHBIX ~ MAarHUTOB.
MarnuTtHOe nosie. MarauTHoe noJie 3eMJIM ¥ €ro 3Ha4eHHE sl )KU3HU Ha 3emie.
OneiT  Opcrega. MarHuTHoe 1oJie  3JEKTpUYECKOro Toka. [IpumeHeHue
JIIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MArHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOIO TOKa. VICIonb30BaHUE SJIEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

Oneitel @apanes. SABieHne 3MeKTpoMarHuTHON HHAyKuuu. [IpaBuno Jlenna.
DnexTporeHeparop. CrocoObl  TONy4eHHUS ~ DJCKTPUUYECKON  DSHEPIHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3a1us TEJl.
JIBa poJia JIEKTPUYECKUX 3aps/I0B U B3aUMOJICHCTBHE 3aPSHKEHHBIX TEJL.
Y CTpONCTBO M JEUCTBUE AIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] HHAYKIHS.
3aKOH COXpAHEHUS AIEKTPUUECKUX 3aPSAI0B.
[TpOBOJTHUKH U TU3IEKTPHUKH.
MopaenupoBaHye CUIIOBBIX JIMHUM JIEKTPUYECKOTO MOJIA.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JIeicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B KUIKOCTH.
. 'a30BbI1H pa3psa.
. U3mepeHue cuitbl TOKa aMIepMETPOM.
. I3MepeHne 31eKTpUIeCKOTO HANPS)KEHUS BOJIbTMETPOM.
. PeocTtar 1 MarasuH COIpOTUBIICHUMN.
. B3anmoeiicTBre MOCTOSHHBIX MarHUTOB.
. MozaenupoBaHue HEBO3MOKHOCTH pa3/ieJICHUs MTOJFOCOB MarHMTa.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MonennpoBaHue MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTHO€ 1oJje ToKa. DIEKTPOMArHuT.

JleificTBre MarHUTHOTO NOJISl HA POBOJIHUK C TOKOM.

DNeKTpOABUTaTEb IOCTOSIHHOTO TOKA.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON MHAYKIIUU.

OneiTel @apanes.

3aBUCUMOCTh HANpPABJIEHUS WHIYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHUS.

DNeKTpOreHepaTop MOCTOSTHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHHWIO DJIEKTPU3AIMK TeNl WHAYKIHEH W Tpu
CONPUKOCHOBEHHH.

HccnenoBanure ACUCTBUSL DJIEKTPUUYECKOTO TMOJS HAa MPOBOJAHHUKU U
JUBJIEKTPUKHU.

COopka u mpoBepka pabOThI IEKTPUIECKOMN IIEMH TOCTOSTHHOTO TOKA.
N3mepeHue u peryJiupoBaHUe CUJIbI TOKA.

W3mepenue 1 peryanpoBaHie HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO 4Yepe3 Pe3ucTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAMPSHKEHUSI HA PE3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOLIUE 3aBUCHUMOCTh AIEKTPUUYECKOTO
COMNPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAN TOMEPEYHOIO
CEUYEHHS U MaTepHaa.

[IpoBepka mnpaBuiia CIOXKEHUS HANPSHKEHUW NpPU TOCIEI0BATEIHHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [Jii CWIbl TOKa MNPU MNapaJUIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue paboOThI TEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3UCTop.
OnpeneneHue MOUIHOCTU  JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKa, UAYIIETO YEpe3 JIAMIIOYKY, OT
HAPSDKEHUS HA HEW.

Onpenenenue KIIJ[ nHarpeBares.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHre MarHUTHOTO TMOJsi MOCTOSIHHBIX ~MAarHUTOB TMpPU  HX
00bEIMHEHNH U PA3JCICHUH.

HccnenoBanue nedcTBUS 3JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEIIKY.



17. ONbITBL, JI€MOHCTPUPYIOIIME 3aBHCUMOCTh CHJIBI  B3aHUMOJECHCTBHUSA
KATyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HAaNpaBJEHUsS TOKa B
KATYILKE.

18. MI3yueHue AeiCTBUS MarHUTHOTO T0JI HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHUe U N3y4eHHE pabOThI AIEKTPOIBUTATES.

20. U3mepenue KII/1 351eKTpoABUTaTENNbHOM YCTAaHOBKH.

21. OnbITBI 1O MCCJIEIOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
UCCJIEIOBAHWE W3MEHECHMI 3HAYCHUS M HANPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Mexannyeckue siBJIeHHU.

Mexannueckoe aBmxkeHue. MarepuanpHag Touka. (Cucrema OTCU€Ta.
OTHOCHUTEIIBHOCTh MEXAHMYECKOT0 JBWKEHUS. PaBHOMEpHOE NpPSIMOJIMHEWHOE
nBrkeHne. HepaBHoMepHOe npsAMonuHelHoe aBuxeHue. CpeaHsas U MTHOBEHHAs
CKOpOCTB TeJla IPU HEPABHOMEPHOM JIBHKECHUHU.

VYckopenne. PaBHOyckopeHHOE mNpsiMOJIMHENHHOE JBMkeHue. CBoOOIHOE
nagenue. OnsITel ['anues.

PaBHoMepHOEe nBmkeHHE MO OKpyxHOcTU. [leprog m vacrota obpaieHus.
JIunenHas u yriioBasi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHUE.

ITepsbiit 3ak0H HbtoTroHa. Bropo#t 3akon HeroTtoHa. Tpertuid 3akon HeroToHa.
[TpyHIMD CynepIIO3ULIAA CHIL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuna TpeHHs: CHIa TPEHUs CKOJIBKEHHUs, CHJIa
TPEHUS NOKOS, IPYTUe BUJIbI TPEHUS.

Cuna TsSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
naneHus. JlBmxkenue rura”er Bokpyr Comnna. IlepBas xocMuueckass CKOpOCTb.
HesecoMoCTh 1 ieperpysKu.

PaBHoBecue matepuanbHON TOukU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJIa C 3aKPEIJIEHHON OCBIO BpaleHusi. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynbe tena. IsmMeHeHne umiynbca. UMmyabc cuiibl. 3aKOH COXpaHEHUs
uMITyJbca. PeakTuBHOE ABUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. Pabora cui TsKecTH, YHpPYTroCTH,
Tpeuust. CBs3b dHEpruu U padothl. [loTeHnnanbHas sHEprus Tena, NOJHATOrO Haj
IIOBEPXHOCTHIO 3eMin. [loTeHIManbHas sHeprus cxatou npyxunel. Kunernueckas
sHeprusa. TeopeMa 0 KMHETMYECKOW SHEPrHH. 3aKOH COXPAHEHMSI MEXaHWYECKOU
DHEPIHUN.

Jemoncmpayuu.

1. HabmroneHune MexaHMYECKOro ABM)KEHUS TEJla OTHOCHTENIBHO Pa3HbIX Tell

OTCYETA.
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9.

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

CpaBHEHHE TyTe W TPAEKTOPUN JBUKEHUS OJHOIO M TOrO € Tela
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOPOCTH M YCKOPEHUS MTPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanue Npru3HaAKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HabintoieHue 1BUKEHUS Tesla 0 OKPYKHOCTH.

Habmonenne MexaHn4eckux SBICHUHN, MPOUCXOASIIUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM U  YCKOPEHHOM JBHKEHUU
OTHOCUTEJILHO KaOuHeTa QU3HKHU.

3aBUCUMOCTb YCKOpPEHHUs Teja OT MacChl Te€Ja U ACUCTBYIOIIEH HAa HEro
CHJIBL.

Habmonenne paBeHcTBa CUJl IPU B3aUMOACHCTBUHU TEII.

M3meHeHue Beca Tena Npu yCKOPEHHOM JBUKEHUU.

Ilepenada uMmIrynbca npy B3auMOACUCTBUY TEIL.

ITpeoOpa3oBaHus SHEPTUU NPU B3aUMOJECHCTBUM TEI.

CoxpaHeHHEe UMITyJIbCa IIPU HEYNIPYTOM B3aUMOJEHCTBUMU.

CoxpaHeHHe UMITyJIbCa ITPH a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
Habmronenne peakTHBHOTO JIBUKECHHUS.

CoxpaHeHre MEXaHUYECKON SHEPIUH ITPU CBOOOIHOM IaICHUMU.
CoxpaHeHHE MEXaHUYECKON YHEPTUHU IIPU ABUKEHUU TeNa MO ACHCTBUEM

IIPY’KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JalbHEHIIEro paBHOMEPHOTO
JIBMKCHHSI IIAPUKA WITH TEIIEHKKH.

OmnpeneneHre cpeHE CKOPOCTH CKOJIBKEHUS OpycKa WIIM JIBYDKEHUS
IIapyKa Mo HAKJIOHHOM TIOCKOCTH.

Onpenenenne yCKOpPeHHsS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOH TTIOCKOCTH.

HccnenoBaHre 3aBUCHMOCTH IyTH OT BPEMEHHU IMPU PAaBHOYCKOPCHHOM
JBIDKEHUU 0€3 Ha4aIbHOU CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0€3
HAYaJIbHOW CKOPOCTH ITyTH OTHOCATCS KakK psAJ HEYETHBIX UYHCEI, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OJJMHAKOBBI.

HccnenoBaHne 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBXEHHS OT  CHIIBI
HOPMAJILHOTO JaBJICHHUSI.

Omnpenenenne koddduIreHTa TPEHNUS CKOIBKEHUS.

Omnpenenenne )XECTKOCTH TPY>KUHBI.

Omnpenenenre paboThl CUIBI TPEHUS TPU PAaBHOMEPHOM JBIKCHUHU Tela
110 TOPU3OHTAILHOM MOBEPXHOCTH.



10. Onpenenenue pabOTHl CUJIBI  YOPYTOCTH TMPU MOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOABUKHOTO U TOJBUKHOTO OJIOKOB.
11. I3ydyeHue 3aKk0Ha COXpaHEHUS YHEPIUH.
MexaHn4yeckue KoJie0aHus U BOJIHBI.

KonebarenbHoe aBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: EpHOJ,
4acToTa, aMIUINTya. MaTeMaTnuecKuid U IPYKUHHBIN MasTHUKU. [IpeBpainenne
SHEPrUH MPHU KOJIeOATETFHOM IBUKCHUH.

3aryxapomue — koneOanus.  BbpiHykaeHHble — kojeOaHus.  Pe3zoHaHc.
Mexannueckue BosHBL. (CBOMCTBa MexaHMYeCKuX BOJH. [IpomoneHele n
IIOTIEpEeYHble  BOJIHBL. /[[MHA BOJHBI M CKOPOCTH €€  pacIpOCTPaHEHUS.
MexaHnuecKkre BOJIHBI B TBEPIOM TeJIE, CENCMUYECKNE BOJIHBI.

3Byk. ['poMKkocTh 3Byka W BbicoTa ToHa. OTpakeHue 3Byka. UH(ppa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenwe koneOaHWN TEN IMOJ IEHCTBUEM CHIIBI TSHKECTH W CHIIBI
YIOPYTOCTH.

Habmonenune xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HabtoieHue BbIHYKJIEHHBIX KOJIEOaHUI U pE30HAHCA.
PacnpocTpaneHne npoAoabHbIX U OTIEPEYHBIX BOJIH (HA MOJENHN).
Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI1 pe30HaHC.
Jlabopamopnsie padomul u onsimel.
1. OnmpeneneHue YacToThl U Mepuoja KoJieOaHMM MaTeMaTHYeCKOIo
MasiTHHKA.

2. OmpeneneHne 4acTOTHI U IEproia KojaeOaHu NPy>KMHHOTO MasiTHHUKA.

3. HccnenoBanue 3aBUCMMOCTH TMeproa KOIeOaHUM MOJABEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH NIEPUO/A KOJIEOAHUM MPY>KMHHOTO MasiTHUKA

OT MaccChl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH IEpPUOJA KOJIEOAHWI rpy3a, MOABELIEHHOIO K
HUTH, OT MacChl Ipy3a.
6. ONBITBI, JEMOHCTPUPYIOLME  3aBUCHUMOCTh  N€pUOAA  KoJeOaHWH
IIPYKUHHOTO MasATHUKA OT MACChl Ipy3a U )KECTKOCTH MPY>KUHBI.
7. U3mepenue yckopeHus: CBOOOHOTO MaCHHS.
JIEKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

ONEeKTPOMarHuTHOE  IOJIe.  ODJIEKTpOMAarHuTHele  BOJHBL.  CBOMCTBa
IEKTPOMArHUTHBIX BOJH. Illkama snexkTpomMarHMTHBIX BOJIH. Mcmosnb3oBaHue
JIEKTPOMArHUTHBIX BOJIH JUJISl COTOBOM CBS3H.
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OnexkTpomMarHuTHas npupoga ceera. CkopocTh cBeTa. BoaHOBBIE CBOICTBA
CBETA.

Hemoncmpayuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBIO MOOUIBHOTO

tenedoHa.
CaeToBbI€ SIBJICHHS.

JlyueBas  moxpens  cBera.  Hcrounuku  cBera.  [IpsmonuHenHoe
pacrnipoctpaneHue cBera. 3atmenusi Connna u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akOH MpeaoMieHUsi cBeTa. [lonmHoe BHyTpeHHee
OTpaXeHUE CBeTa. lCMOap30BaHWE TIOJMHOTO BHYTPEHHErO OTPAXKEHUs B
ONTUYECKUX CBETOBO/AX.

Jluaza. Xom mywedt B JnmH3e. Onrtuueckas cucrema (oroamnmapara,
MUKpOCKOTIa M Tejeckona. ['ma3 kak onrTuueckas cuctema. bim3opykocTs u
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B cnektp. Onbitel HbtoTona. Croxenue
CIIEKTpaJIbHBIX LIBETOB. J{ucniepcusi cBeTa.

Hemoncmpayuu.

[IpssMONIMHEIHOE pacpOCTPAaHEHHUE CBETA.

OTpakeHue cBeTa.

[Tonydyenune n300paxeHui B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKajax.

[Ipenomnenue ceera.

OnTuyeckuii CBETOBO/.

XoJ nyuyer B coOUparolei JIMH3e.

Xox 1yder B paCCEeUBArONIEH JIMH3E.

[Tomyuenue n300pakeHnii ¢ TOMOIIIBIO JIUH3.

[Tpunuun aeiicTBus GporoanmapaTa, MUKPOCKOTA U TEJIECKOIIA.

10. Mozens rnasa.

11. Paznoxenue 6e10ro cBeTa B CIEKTP.

12. [lomy4yenue 6e50ro cBeTa MPH CJIOKEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yrja OTpa)X€HUs CBETOBOrO Jyya OT yrJia
NaJICHHUS.

2. M3yueHue xapakTepUCTUK U300paKeHU MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCHUMOCTH YIUIA MPEJIOMIIEHUSI CBETOBOIO JIy4ya OT yIJia
NaJICHNs Ha TPAHUIIE «BO3yX—CTEKIIO».
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4. Ilonmydenue n3o0paxxeHHi ¢ TOMOIIBIO COOMPAOIIEH JTUH3HI.
Omnpenenenre (HOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIbI COOHMparoeit
JIVH3BI.

6. OIMBITHI O Pa3JI0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OnbITHl O BOCHOPUSATHIO LIBETA MPEAMETOB MpPHU UX HAONIOJACHHH 4Yepes3
[[BETOBBIE (PUIIBTPHI.

KBauToBbI€E fiBJICHUS.

Omneitel Pe3epdopna u mianerapHas mojenb atoma. Monens aroma bopa.
HcnyckaHue U noriouieHre cBera atroMoM. KBaHThI. JIMHEHYaThie CIEKTPBI.

PannoaktuBHOCTh. Anbda, Oeta- U ramma-usnydenusi. CTpoeHue aTOMHOIO
anpa. Hykinonnas wMopens aromHoro sapa. HMszoromsl. PaauoaxtuBHBIE
npespaiuenus. [lepuoa noxypacnajga aTOMHBIX sIIEp.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSI0BOTO M MAacCOBOTO YHCEIL
DOHeprusi CBA3M aTOMHBIX saep. CBA3bp Macchl U dHepruu. Peakuuu cuHTE3a U
nenenusd sinep. Ucrounuku sneprunt ConHIa U 3BE3I.

Snepnas sHepreruka. JleMCTBHS paaMOAKTUBHBIX H3JIIyYEHHW Ha JKUBbIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3IYyYEHHUS U TOTIOUICHUS.

2. CnekTpsl pa3IMyHbIX T'a30B.

3. Cnekrtp BoaopoJa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. PaboTta cuéTunka HOHU3UPYIOIINX U3TyYCHUH.

6. Perucrtpauus nsnydyeHus: IpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HabmroneHue CIIOMIHBIX M IMHEHYATHIX CIEKTPOB U3TYUYEHUS.

2. HMccnepoBaHue TpPEKOB: M3MEPEHUE SHEPIUU YACTHULBI MO TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. H3mepenue paanoakTuBHOTO (hoHA.

IToBTOPUTEIBHO-0000 1AM MOYTb.

[ToBTOpUTENBEHO-0000IAOMINKA MO/ TPEAHA3HAYEH I CHCTEMAaTU3alun
U 0000mIeHUS  TPEIMETHOIO  COAEPKaHMS M OMbITa  JAEATEIbHOCTH,
IPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PM3MKH, a TAaKXKe AJII MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY 10 (u3nuke is OO0ydJaroIuxcs,
BBIOpABIIMX ATOT YUEOHBIHN MpPEIMET.

[Ipy “3ydyeHUN JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
NEATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIeUMBAETCS JOCTHXKEHUE MPEIMETHBIX U
METanpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (opmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIICJOBAHUS



SBJICHUW TPUPOABI W TEXHUKH, OBJIAJICHUE YMEHHUSAMHU OOBSCHATH (PHU3UUCCKHUC
SBJICHUS, TPUMEHSS TIOJIyYCHHbIC 3HAHWSA, peIiath 3ajadd, B TOM YHCIC
KaueCTBEHHBIC U KCTICPUMEHTAIBHEIC.

[TpuHIMNHATIBLHO JEATEILHOCTHBIA XapaKTep JaHHOTO pasfelia pealu3yercs
3a Ccu€T TOro, 4YTO OOydYarouIMecs BBIOJHSIIOT 3aJaHus, B KOTOPBIX MM
npeIaraeTcs:

Ha OCHOBE IIOJIyYCHHBIX 3HAHHMHA pacro3HaBaTh M HAYYHO OOBSICHATH
(u3uveckue SBJICHUS B OKPYIKAIOIICH PUPOE U TIOBCEAHEBHOM KU3HU;

UCTIOJIb30BaTh HAyYHBIC METO/IbI UCCIICIOBAHMS (PU3UUYCCKUX SBJICHUN, B TOM
YHCJIC SIS IPOBEPKH TMITOTE3 M MOJYYCHHS TEOPETUYCCKUX BHIBOJIOB;

OOBSACHATH HAyYHBIC OCHOBBI HaM0OO0JIEe BaAKHBIX JOCTHIKCHHIA COBPEMEHHBIX
TEXHOJIOTHH, HAIPUMEDP, MPAKTUIESCKOTO HCIIOJIb30BAHUS PA3IUYHBIX HCTOYHHUKOB
SHEPIrUU Ha OCHOBE 3aKOHA MPEBpAIlCHHUS U COXPAHEHHS BCEX M3BECTHBIX BHJIOB
DHEPIHUH.

Kaxmgas w3 TeM JaHHOTO MOXYyJsS BKIIOYAeT OKCIIEPUMEHTAIbHOE
UCCIIe/IOBaHNE 000OIIaronero xapakrepa. Moy 3aBeplIacTCs MPOBEICHHUEM
JTMArHOCTUYECKON U OIICHOYHOM paboThI 32 KypC OCHOBHOTO 00IIIeT0 00pa30BaHUsI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3yuyenue Gu3MKM Ha ypOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs HANpPaBIECHO

Ha JOCTHMKEHHE JINYHOCTHBIX, METAPEAMETHBIX U MIPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbpTrare nzyuenus UMK Ha yYpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatonierocs OyayT cpopMUpOBaHbI CIEAYIONIME JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUS:

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
(hbU3MIeCKOM HAYKU;

- LIECHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa;KIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTh K AaKTUBHOMY Y4YacCTHIO B 00CY>KJI€HUH OOIIECTBEHHO 3HAYUMBbIX U
ATHYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM NMPUMEHEHHEM JOCTUKCHHIA
(busuKwy;

- OCO3HAaHHME BAXXHOCTH MOPAJIBHO-ITUYECKUX INPHUHLHIIOB B JESITEIBHOCTH
YYEHOTIO;

3) 3¢TeTH4YeCKOro BOCIIUTAHUS:

- BOCIIPUSITUE ACTETUYECKUX KAYeCTB (PU3NYECKOM HAYKHU: €€ rapMOHHUYHOIO
IOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 MO3HAHUS

- OCO3HAaHUE NEHHOCTH (U3MUECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MMPA, OCHOBBI Pa3BUTUS TEXHOJOTHMH, BaXKHEHMIIEH COCTABIIAIOLIEH
KYJIbTYPBI,

- pa3BUTHE HAay4YHOM JIOOO3HATEIBHOCTH, MHTEpECa K MCCIEA0BATEIbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS M  3MOLMOHAJBLHOIO
0J1aronoJryyus:

- OCO3HaHHE LIEHHOCTH O€30MacHOro oOpa3a JKHU3HM B COBPEMEHHOM
TE€XHOJOTMYECKOM MHpE, BaKHOCTH HpaBWJ O€30IIaCHOr0 MOBEAEHUS Ha
TpPaAHCIIOPTE, Ha JIOPOTax, C ANEKTPUUYECKUM U TEIJIOBHIM O0OPYIAOBAHHUEM B
JOMAIIIHUX YCIIOBHUSAX;

- Cc(OpMHUPOBAHHOCTh HaBbIKa pe(dekcuu, NpU3HAHME CBOETO IpaBa Ha
OLIMOKY M TAaKOT'O )K€ IIpaBa y Apyroro 4eaoBeKa;

6) TPy10BOIr0 BOCIMTAHUS

- AKTMBHOE y4YacTHE B PEIIECHUM MPAKTUYECKHUX 3a1ad (B paMKax CEMBH,
oOpa3oBaTenpHON  OpraHW3alid, TOpoJa, Kpas) TEXHOJOTHYECKOW U



COLIMAJIbHOW HANpPaBIEHHOCTH, TPEOYIOIUX B TOM YHCIE M (PUIUUECKHX
3HAHUM;

e - HHTEPEC K MPAKTUYECKOMY U3YUYECHUIO MPOQECCHii, CBA3AHHBIX C (PUBUKOM;

e 7)3K0JI0TH4€CKOr0 BOCIIUTAHUSA:

e - OpPHEHTALUA HA NPUMEHEHUE (PU3NYECKUX 3HAHUW JUId pEIEHUs 3aJad B
o0JacTh OKpY’Kalolllel cpenbl, MJIAHUPOBAaHUS TIOCTYNMKOB M OLEHKH HX
BO3MOKHBIX ITOCIEACTBAN I OKPYKAIOIIEW CPEJIbl;

e - OCO3HaHME TIJI00AJBHOIO XapakTepa HKOJIOTMYECKUX IMpoOJIeM M IyTed X

peleHus;

e 8) amanTanum K M3MEHSIOIUMCH YCJOBHAM COUHMAJIbHON W NMPHUPOIHOH
cpeabl:

e - TMOTPEOHOCTH BO B3aUMOJACHCTBHMU TPU BBHIMOJHEHUU HWCCICIOBAHUN U
NPOEKTOB (DM3MYECKON HAMpPaBICHHOCTHU, OTKPBITOCTb OMNBITY M 3HAHUSAM
IpYTUX;

e - TIOBBIICHHE YPOBHA CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTHUYECKYIO
NEATENBbHOCTb;

e - TOTPEOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4Hciie (OPMYIUPOBAThH
UJ1eU, IOHATHUS, TUIIOTE3bl O PUZNYECKUX OOBEKTAX U SIBICHUSX;

e - OCO3HaHME AEPUUUTOB COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEN B 00JacTH
buzukwy;

e - IUIAHUPOBAHHE CBOETO pAa3BUTHS B MNPUOOPETEHUH HOBBIX (UINYECKUX
3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM UHUCJIE C UCIIOIb30BaHUEM (PU3NYECKUX 3HAHUM;

e - OIICHKA CBOMX JCHUCTBUM C YYETOM BIMAHMSA Ha OKPYXAIOIIYI0 Cpeny,
BO3MO>KHBIX INI0OATBHBIX TOCIEACTBHIA.

METAINIPEIMETHBIE PE3YJIBTATHI

B pesynbraTe OCBOEHHUS TpOTpaMMbl MO (U3UKE HAa ypPOBHE OCHOBHOTO
ob1rero oopazoBaHus y oOy4Jaroierocs 0yayT chopMupoBaHbl MeTanpeaAMeTHbIE
pe3yJbTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCATbHBIC YICOHBIC NEHCTBUSA,
KOMMYHUKATHBHBIC  yHUBEpPCAJbHBIC  y4eOHBIC  JCHCTBUSA, PETYJIATUBHBIC
YHHUBEpCaIbHbIC yUeOHbIE TCHCTBHUS.

ITo3HaBaTeJbHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1efiCTBUS

Bba3zoBble JJornueckue a1eicTBUA:
e BBIBIATh W XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKH OOBEKTOB
(s1BNIEHUN);



yCTaHABIMBAThH CYNIECTBEHHBIA MPHU3HAK KJIacCU(PUKAIIUNA, OCHOBAHHUS TS
000011IeHNS ¥ CPaBHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH Y MTPOTHBOPEYHS B paCCMAaTPUBAEMbIX (haKTax,
JAHHBIX W HAOJIFOICHUSAX, OTHOCAIINXCS K (DU3UUECKUM SIBICHUSM;
BBISIBJISITH TTPUYMHHO-CJICAICTBEHHBIC CBS3M TPH H3YYCHUU (UBNUYECKUX
SIBJICHUI ¥ MPOIIECCOB, JIeTIaTh BBIBOJABI C UCIOJIB30BAHUEM JETYKTUBHBIX
Y WHIYKTUBHBIX YMO3AKIIFOUCHHM, BBIIBUTATh THIIOTE3bl O B3aUMOCBSI3SIX
(bU3NYIECKUX BEITUYHH;

CaMOCTOSITEJILHO BBIOMpaTh CHOCOO pelieHus y4dyeOHOM ¢u3ndYecKon
3amaun (CpaBHEHHWE HECKOJBKMX BAapHAaHTOB pEIICHHUs, BHIOOpP Hambosee
MOJIXOJISIIETO ¢ yUETOM CAMOCTOATEIBHO BbIICICHHBIX KPUTEPHUEB).

Ba3oBble ucciaeaoBaTe/LCKHeE TeCTBUA:

UCTIOJIb30BATh BOMPOCHI KaK UCCIEI0BATEIbCKUI HHCTPYMEHT ITO3HAHMUS,;
HIPOBOJUTH IO CAMOCTOSITEIILHO COCTABICHHOMY IUIaHY OIIBIT, HECIIOKHBIN
¢u3nyecKuil SKCHEPUMEHT, HEOOJIbIIOE UCCIeN0BaHHe (DU3MUECKOTO
SIBJICHUS;

OLICHMBAThb Ha NPUMEHUMOCTh U JOCTOBEPHOCTh HH(pOpMaIHIo,
HOJYYEHHYIO B X0JI€ HCCIIeIOBaHUS WA AKCIICPUMEHTA;

CaMOCTOATENBHO (HOpMYTUPOBaTH 000OIIEHNS M BBIBOJBI 110 pe3ybTaTaM
IPOBEAEHHOTO HAOIIOIEHUS, OIIBITA, UCCIICIOBAHMS,

IPOrHO3MPOBATh BO3MOXKHOE  JajibHEWIee pa3BUTHE  (PUIUUECKUX
IPOIIECCOB, a TAKXKE BBIABUIaTh MPEAIOJIOKEHHS 00 UX pa3BUTUU B HOBBIX
YCIIOBUSAX M KOHTEKCTaX.

Pa6ora ¢ unpopmanmeii:

NPUMEHATH Pa3INYHbIE METObl, MHCTPYMEHTHI M 3alPOCHI MPU MOUCKE U
orOope MH(OPMALMK WM JAHHBIX C Y4YETOM MpPENIOKEHHOW ydeOHOI
¢dusnueckoil 3anauu;

aHAJM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(OpMAIUIO
pa3IMYHBIX BUAOB U (HOPM MpeICTaBICHHUS;

CaMOCTOSITENIbHO ~ BBIOMpATh ONTHUMAJbHYIO (OpMy TMpeacTaBiICHUS
uHbOpMallMu ¥ WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
cXeMaMH, JruarpaMMamMu, HHOU rpaduKoil U X KOMOMHAIUAMU.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe NeiiCTBUA:

B XOJe OOCYXIEHUs Yy4eOHOro Marepuana, pe3yJbTaToB J1a00paTOPHBIX
paboT 1 POEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIaeMOM TEMBI U
BBICKa3bIBaTh HJCH, HAIICJICHHBIE Ha PEIICHHWE 3aJadd W IOAJICpKaHUE
0J1aroKeJaTeIbHOCTH OOIICHMS,

COTIOCTABIIATh CBOM CYXKJCHUS C CYXJICHUSIMH JPYTUX YYaCTHHKOB
auanora, OOHapPYKUBATh PA3INYUE U CXOJCTBO MO3UITUH;



BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;
nyOIMYHO TPEICTABIATh PE3yIbTaThl BHIOJHEHHOTO (PU3UUYECKOTO OIBITA
(3KCnIEeprMEHTa, UCCIIEJOBAHUS, IPOEKTA);

NOHMMAaTb W MCHOJb30BaTh  INPEUMYILIECTBA  KOMAaHIHOM W
UHAMBUAYAJIbHON paOOThl MpU PELIEHUH KOHKPETHOW (U3NYECKOU
po0JIeMBl;

NPUHUMATh LIEJIM COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATH JIEUCTBUS
no €€ JOCTHKEHUIO: paclpeiessiTb poiH, OOCYKIaTh MpPOLECCHl HU
pe3yJIbTaThl COBMECTHON pabOTHI, 0000I11aTh MHEHUS HECKOJIBKUX JIFOJIEH;
BBITNOJHATH CBOIO 4acThb pabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yjbTara Mo
CBOEMY HAINPABICHUIO W KOOPAUHHUPYS CBOU JACHCTBUSA C JAPYTHMMH
YIEHAMH KOMaH/bL;

OLICHMBATh KAa4yeCTBO CBOEr0 BKJIaJa B OOLIMM HPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIBHO CPOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHbBIC YHHBeEpcaJbHbIe Y4eOHbIe NeCTBHSA

Camoopranusanus:

BBISIBJISITH MIPOOJIEMBI B JKM3HEHHBIX M YUEOHBIX CUTYyAIHsX, TPEOYIOUIUX
JUI pelieHus (pU3NYECKUX 3HaHU;

OPUEHTHPOBATbCA B  Pa3IMYHBIX MOAXOAAX MPUHATUS  pEUICHUH
(MHOUMBUOYyaIbHOE, NMPUHSATUE PEIICHUS B IpyNIe, NPUHATHE PEUICHUN
rpynmoiu);

CaMOCTOSITENIbHO COCTABIISATh AITOPUTM PEIIeHUsT PU3NUECKON 3a/1a4u WIH
IUTAHAa MCCIIEJOBAaHUSA C Y4YETOM MMEIOIIMXCS PECYPCOB UM COOCTBEHHBIX
BO3MO>KHOCTEMH, apryMEHTUPOBATh MPEJIaraéMble BaApUaHThl PEIICHUN;
Jienath BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTpOJIL, AMOIUOHAJIBLHbIN HHTEJIEKT:

JlaBaTh aJICKBaTHYIO OLIEHKY CUTYallMU U IPeJiarath 1jiaH €€ U3MEHEHUS;
OOBACHATH MPUYMHBI  JTOCTHXKEHHUS  (HEAOCTUIXKEHHUsS)  pe3yJIbTaToB
NEeSATEIbHOCTH, JaBaTh OIIEHKY MIPHUOOPETEHHOMY OIIBITY;

BHOCHUTbh KOPPEKTHUBBI B JACSATEIBLHOCTh (B TOM YHUCIIE€ B XOJ BBIOJIHEHUS
GU3MYEeCKOT0 WCCIAEAOBAHHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBILIUXCS CUTYyalllii, YCTAaHOBJIEHHBIX OIIUOOK,
BOZHUKIINX TPYTHOCTEMH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATa LIEJIN U YCIOBUSIM;

CTaBUTH ce0sT HA MECTO IPYroro 4YeJIOBEeKa B XOJE CIOpa WU JUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIroro;
IPU3HABAaTh CBOE MPaBO Ha OMIMOKY MPU pelIeHUU (PU3NYECKUX 3a/1a4 WU
B YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYToro.



INPEAMETHBIE PE3YJIBTATDBI

K koHI1y o0yuenusi B 7 Kjacce mpeIMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YYAIOIIUXCS YMEHUM:

UCTIONB30BaTh  TMOHATHS:  (PU3MYECKHe W XUMHUYECKHE  SIBJICHHUS,
HaOIOIeHUE, SKCIIEPUMEHT, MOJENb, THUIIOTE3a, CIUHHIIBI (PU3NISCKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHhIe COCTOSHHsSI BelecTBa (TBEpIOE,
KHUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIDKEHHE (paBHOMEPHOE,
HEpPAaBHOMEPHOE, MPSIMOJMHEHHOE), TPACKTOPHUsA, PaBHOACHCTBYIOIIAS
cwra,  nedopmanus  (ynpyras, — IUIacTUYecKasi),  HEBECOMOCTD,
COOOIIAOIINECS COCYIbI;

paznuyath sBiaeHUs (Auddy3us, TEIIOBOE NBIKCHHUE YACTHUI] BEIIECTBA,
paBHOMEpPHOE  JBW)KCHHE, HEPAaBHOMEPHOE JBWKEHUE, HWHEPIHS,
B3aMMOJICUCTBUE TEJI, pPaBHOBECHE TBEPIBIX TEN C 3aKPETUIEHHOH OCHIO
BpallleHus, Tepeaada AaBJICHUsS TBEPABIMU TelaMH, JKUIAKOCTIMH U
razamMy, arMocepHOoe JaBJCHHWE, IUIABaHWE TeJ, TPEBpaIICHUS
MEXaHUYECKON SHEPTruu) MO OIMUCAHUIO WX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIONIUX TaHHOE (PU3UIECKOE SIBJICHUE;
pacrmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3UYECKUX SIBICHUNH B
OKpY)XalollleM MHpPE, B TOM YHCIEe (PU3NYCCKUE SBICHHUS B MPHUPOJC:
IPUMEPHl ABWXKCHUS C PA3IUYHBIMU CKOPOCTSMHU B JKUBOW M HEKHBOU
npupoje, ACUCTBUE CHUJIBI TPEHHUS B TPUPOJE U TEXHUKE, BIHSHUE
aTMOC(EPHOTO aBJICHUS HA KMBOW OpraHW3M, IJIABAHHUE PhIO, phIUyaru B
TEJIe YeJIOBEKa, MPU STOM MEPEBOIUTH MPAKTUIECKYIO 3a/1ady B yUeOHYIO,
BBIJICTISITH CYIIICCTBEHHBIE CBOWCTBA (TIPU3HAKH) (PH3UUECKUX SBICHUM;,
OTHMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (HM3UYECKUE SBIICHUS, UCIIONB3YS
buszndeckue BEMWYUHBI (Macca, O00BEM, IUIOTHOCTH BEIIECTBA, BpPEMS,
MyTh, CKOPOCTh, CPEIHSSA CKOPOCTh, CHUJIa YIPYTOCTH, CHIIA TSDKECTH, BEC
Tena, CWiIa TpeHWs, JaBieHWe (TBEPIOTO Tena, JKUIKOCTH, Tras3a),
BBITAJIKMBAOIIAsT CUJIa, MEXaHW4eckas padoTa, MOIIHOCTb, IJICUO CHIIBI,
MOMEHT CWJIbl, KOX(D(HUIMEHT TOJE3HOTO JEHUCTBHSI MEXAaHH3MOB,
KHHETHYECKAasT W TOTCHIMAIbHAS JHEPTHs), MPHU OMHCAHUHM IPABUIBHO
TPAKTOBaTh  (PU3UYECKUI  CMBICT  HUCIOJB3YeMBIX  BEJIMYMH, UX
0003HAYCHHUSI W EIUHUIBI (U3MYECKUX BEIUYHMH, HAXOAUTh (OPMYIIBI,
CBSI3BIBANOINME JAaHHYIO (U3MYECKYIO BEIUYHHY C IPYTHMH BEIMYHWHAMM,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKIX BEIINYNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
UCTIONB3YS MpaBWIa CIIOKEHUs CHJl (BIOJb OJHOMW MpsMOIi), 3akoH ['yka,
3akoH [lackains, 3akoH ApxuMmesa, MpaBUIIO paBHOBecHs phruara (0J1oka),



«30JI0TO€ IIPAaBWJIO» MEXAHUKHM, 3aKOH COXPAHEHUS MEXAHUYECKOU
HEPruH, TpPU O3TOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aIMCBHIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (pU3MUECKUE SBIEHMSI, IPOLECCHl U CBOMCTBA TEJl, B TOM UHUCIIE
U B KOHTEKCTE CHUTyalud IPaKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITH NPUYMHHO-CIICJCTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHHE U3 1-2
JIOTHYECKHX IIIaroB ¢ OMOpOi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UYECKUX
SIBJIEHUH, PU3NUYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiath pacy€THbE 3amadud B -2 JEHCTBHA, MCHOJB3Yys 3aKOHBI U
(opMyibl, CBs3bIBAIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIM3a
YCIIOBUS 331a4 3aMUCHIBATh KPATKOE yCIOBUE, MOACTABIATh (PU3NUECKHUE
BEJIMYMHBI B (OPMYJBI U TMPOBOAMTH PACUYETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PELICHUs 3a/1a4, OLEHUBATh PEAIUCTUYHOCTD
MOJTy4YeHHOU (PU3NUECKON BETUYNHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO pEIUTh MPU HOMOIIU
(bu3nYECKUX METOOB, B ONMUCAHUH MCCIIEIOBAaHUS BBIICISATH IPOBEPSIEMOE
OpEeAnojoXeHne  (rumoresy),  pasinuyatb W UHTEPHPETUPOBATH
IOJIyYEHHBIM pe3ynbTaT, HAXOAUTh OIIMOKM B XOJAE OIbITA, J€1aTh
BBIBOJIBI I10 €70 PE3YyJIbTaTaM;

OPOBOAMUTH OMBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUNA WU
buznyeckux CBOICTB TEJN: (dopMynupoBaTh IIPOBEPSIEMBIE
IPEIO0JIOKEHNs, COOMPaTh YCTAHOBKY U3 MPENJIOKEHHOTO 000pYy10BaHMs,
3aMMChIBATh X0/ ONbITA U POPMYIUPOBATH BHIBOJBL;

BBIIOJIHATh TPsAMBIE H3MEPEHUS PACCTOSHHUS, BPEMEHM, MacChl Tela,
o0b€Ma, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM aHAJOTOBBIX U
uGpOBBIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHHUS MPUOOPOB € Yy4ETOM
3aJaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEJIMYUHBI OT
JIpPYrol € HCIOJb30BAHUEM MNPAMBIX H3MEPEHUN (3aBUCUMOCTH IyTH
PAaBHOMEPHO JABWXKYIIETOCS Tela OT BPEMEHM JBWKECHMS TeEJd, CHUJIBI
TPEHMSI CKOJILKEHHUS OT Beca Teja, KauecTBa 00padOTKH MOBEPXHOCTEN TE
Y HE3aBUCHUMOCTH CUJIbI TPEHUS OT IIOIIAAN COIPUKOCHOBEHUS TEJ, CUIIbI
YyIOPYroCTH OT YAJMHEHUS MPYKHUHBI, BHITAIKMBAIOLIEH CUIIBI OT 00BbEMaA
IOTPYKEHHOM YaCTU TeJla U OT IUIOTHOCTHU KXUJKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH Tela, OT TIIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUM
IUTAaBaHMsI TeJl, YCJIOBMM paBHOBECHUS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO MCCIEAOBaHUSA, coOUpaThb YCTAaHOBKY U
BBINOJHATh WU3MEPEHUs, CJenys IMPEAJOKEHHOMY IIaHy, (PUKCHPOBATH
pe3yabTaThl MOMYYEHHOM 3aBHUCUMOCTH (DM3MUECKUX BEJIHMYUH B BUJC



NPEIJIOKEHHBIX TaOnull U TpaduKoOB, JeNaTh BBIBOJABI MO pe3yibTaTaMm
UCCIIEIOBAHMUS;

IPOBOAUTH KOCBEHHBIE HU3MEPEHHS (PU3UUECKUX BEIMYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPIOTO Tena, CUja TPEHHUS CKOJBKCHUS,
JaBJICHHE  BO3JyXa, BBITAJIKUBAIONIAs  CHJIA, JICHCTBYyIOIIas  Ha
NOTPYKEHHOE B KHUAKOCTh TENO, KO3(PPHUIMEHT MOJE3HOro ACHCTBUS
OPOCTBIX MEXaHU3MOB), CIEeAysd NPEIOKEHHOW WHCTPYKUUU: TIpU
BBHITIOJTHEHUH HW3MEpPEHU COOMpaTh JKCIEPUMEHTANIBHYIO YCTAaHOBKY H
BBIYUCIISTH 3HAUCHNE NICKOMOW BEJIMUHHBI,

coOroAaTh MpaBuiia TEXHUKUA 0€30MacHOCTH IIpH paboTe ¢ 1ab0paTOPHBIM
o0opynoBaHuEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, IMHAMOMETp, COOOIIAIIIHUEecs COCyabl, Oapomerp,
phIUar, MOIBWKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTB;
XapaKTepu30BaTh MPUHIUINBI JACHCTBUA U3YYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha HX OMHCAHHUA (B TOM YHUCIHE:
NOJIINITHUKY, YCTPOMCTBO BOJOINPOBOJA, THUIPABIMYECKUN Ipecc,
MaHOMETp, BEICOTOMED, TIOPIITHEBOW HACOC, apEOMETP), UCTIOB3YsI 3HAHUS
0 cBOHCTBax (U3NYECKUX SIBICHUNA W HEOOXOIUMBbIE (PU3UIECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOIUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALUIO O  MPUMEPaXx)
NPAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHUW B IOBCEIHEBHOU
KU3HU 11 oOecnieueHrs 06€30MacHOCTH MpU oOpalieHuu ¢ npudbopaMu u
TEXHUYECKUMU YyCTPOMCTBAMH, COXPAHECHHS 3I0POBbS U COOIIOICHUSI
HOPM 3KOJIOTUYECKOTO TMOBEJCHUS B OKPY’KaIOIIEH CPEIE;

OCYHIECTBIISATh OTOOp HMCTOYHMKOB wuH(opmanmu B HHTepHere B
COOTBETCTBUH C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE NUMEIOIIUXCS
3HAHUA ¥ TYTéM CpPaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIIETIATH
uHPOpMAIIMIO, KOTOpas SBISETCS MPOTHBOPEYMBONW MIM MOXET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/laHUN HAyYHO-TIOMYJISIPHYIO
auTepatypy  (pu3MYeckoro - coiepaHHs, CIPaBOYHbIE MaTepHAIIbI,
pecypcel cetu MHTEpHET, BiageTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/1aBaTh COOCTBEHHbIE KpAaTKHE MUCHMEHHBIE U YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB WH(pOpMaNUU (PU3NIECKOTO COACPKAHHS, B TOM
qrciie MyOMUYHO JeNaTh KpaTKhe COOOIIEHUS O pe3yibTaTaxX MPOEKTOB
WM Y4eOHBIX WCCIEJAOBaHWH, TPH 3TOM TPaMOTHO HCIIOJIb30BATh



U3YYCHHBI TOHATUWHBIN anmapar Kypca (U3HMKH, COIPOBOXAAThH
BBICTYIUICHUE NTPE3EHTALUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HWCCIEIOBAaHUM pachpenesiaTh
00s13aHHOCTH B TpYIIE€ B COOTBETCTBUU C IOCTAaBJICHHBIMHU 3a/ayami,
CIEIWTHh 3a BBINOJIHCHUEM IIJIaHA JCHCTBUM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJIaJA B  JEATENbHOCTh  TPYMIbI,  BBICTPAaUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoniry o0yuenus B 8 kijiacce npeaMeTHbie pe3yJbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUIA:

UCII0JIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TETNIOBOE JABUKEHUE
aTOMOB U MOJIEKYJI, arPETaTHbIE COCTOSHUS BEIECTBA, KPUCTAJUTMUECKHUE U
amop(HBIC Tena, HACHIIIEHHBIM W HEHACHIIIEHHBIM Map, BIAXHOCTH
BO3/lyXa, TEMIIEparypa, BHYTPEHHSISI SHEPrus, TEIUIOBOM JIBUraTelb,
AJIIEMEHTAPHBIN AIIEKTPUUECKHUM 3apsijl, AIEKTPUUECKOE IO0Je, MPOBOIHUKI
U TUDJICKTPUKH, TIOCTOSTHHBIN 3JIEKTPUIECKUN TOK, MATHUTHOE TIOJIE;
pasznuyaTh SBJICHHS (TEIUIOBOE pacCIIMpEeHHE W CHKaTHe, TeIulonepesaya,
TEIJIOBOE PaBHOBECHE, CMAYMBAHUE, KAMWJUIAPHBIE SBICHUS, HCTIAPCHUE,
KOHJIEHCAlMsl, IUIaBJIEHHWEe, KpHUCTaJUIu3aius (OTBEpJEBaHUE), KHUIICHUE,
Teruionepeaaya (TEeTI0npPOBOIHOCTb, KOHBEKLHA, U3ITy4YEHHUE),
AIEKTPHU3AIUS TEJ, B3aMMOJICHCTBHUE 3apSAI0B, NEUCTBUS AICKTPUIECCKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBUE MAarHuTOB, JEHUCTBUE
MAarHUTHOTO TOJISl Ha MTPOBOJIHUK C TOKOM, AJIEKTPOMArHUTHAS UHIYKIUS)
0 ONHCAHUI0 HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SABJICHHUE;

pacmo3HaBaTh TMPOSBJICHHE W3YYEHHBIX (U3MUECKUX SBICHUW B
OKpYXKaloIeM MHpEe, B TOM 4YHCIe (u3ndeckue SBICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE U KaNWUIAPHBIE SBJICHUS B MPUPOJE,
KpUCTaUIbl B TMpupoje, usiydenue CoiHIa, 3amep3aHue BOJIOEMOB,
Mopckue O0pu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPHUUECKHE
SBJICHUS B aTMocdepe, DJIEKTPUUECTBO JKMBBIX OPTraHW3MOB, MAarHUTHOE
nosie 3emMid, Jpeid TOJIFOCOB, POJIb MATHUTHOTO TOJIS JUISl JKM3HU Ha
3emuie, MOJSIPHOE CUSIHUE, MPU 3TOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBIICHUI;

OTHMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (HM3UYECKUE SBIICHUS, UCIIONB3YS
bu3nyeckue BeTUUYUHBI (TeMIlepaTypa, BHYTPEHHsSI SHEPTUs, KOJIUYECTBO
TEIJIOTHI, yJieJbHAs TEIJIOEMKOCTh BEIECTBA, YyJAEJbHAas TeruioTa
IUIaBJICHUS, yJelbHasg TeIioTa NapooOpa3oBaHUsl, yHAelbHas TeruioTa
CropaHus TOIUIMBA, KOAY(PQPUIIMEHT TOJIE3HOTO JEUCTBUS TETUIOBOMN



MAIlTMHBI, OTHOCUTENIbHAS BIAKHOCTh BO3/yXa, AJICKTPUUECCKUN 3aps,
cuja TOKa, DJIEKTPUYECKOE HANPSHKEHHE, COMPOTHBJICHUE MPOBOIHHKA,
yIeIbHOE  COMpOTHBIEHHWE  BemiecTBa, paboTa U MOIIHOCTD
DIIEKTPUYECKOTO  TOKa), TPU ONHCAHWM TMPaBWIBHO  TPAaKTOBAThH
(GU3NYECKUN CMBICIT KCIIOJIb3YEMbIX BEIMYMH, 0003HAUEHUS U CIUHUIIBI
bU3NYEeCKUX BEIMYMH, HAXOAWTHh (OPMYIBI, CBS3BIBAIONINE JTAHHYIO
GU3NYECKYI0 BEIMYMHY C JAPYTHMH BEIMYWHAMH, CTPOUTH TpaduKu
W3YYCHHBIX 3aBUCHMOCTEH (PU3NICCKUX BEITMYHH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3UYECKUE SBICHUS U MPOIIECCHI,
UCTIONB3YSl OCHOBHBIE TOJIOKEHUS MOJICKYJISPHO-KUHETUYECKOW TEOpHH
CTPOCHHUS BEIIECTBA, MPUHIIMI CYMEPIO3UIIUN TOJeH (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JiJisl yyacTKa 1€, 3aKOH
Jbxoyns—JIeHla, 3aKOH COXpaHEHHWs OSHEPIHH, TMPU OSTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alHCHIBATh €0 MAaTeMaTHYECKOE
BBIPAKCHHE,

OOBACHITh (U3UYECKUE MPOIECCHl W CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH
PUYUHHOCIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOTUYECKUX
IIaroB ¢ OMOpod Ha |—2 W3yYeHHBIX CBOWCTBA (DM3MUECKUX SIBICHUM,
(bU3NYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarh pacuyéTHble 3amadyu B 2—-3 JEHCTBUSA, WCTOJB3YyS 3aKOHBI U
dbopMyIbl, CBsI3BIBatONME (PU3MUECKHE BEIMUYMHBI: HAa OCHOBE aHalM3a
YCIIOBUS 3a/laydl 3alMChIBaTh KPATKOE YCIOBUE, BBISBISATH HEIOCTATOK
JaHHBIX N7 pelIeHWs] 3aJadd, BBIOMpaTh 3aKOHBI U (OPMYIIHI,
HEOOXoauMBbIe JUIsi €€ pemieHus, MPOBOIUTHL PACUETHl W CPAaBHUBATH
MOJIYYeHHOE 3HaYCHNE (PU3NYIECKON BETUYMHBI C U3BECTHBIMH JTAHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOpPhIE MOXXHO PpEIIUTh TPU TOMOIIH
(GU3MYECKUX METOMOB, WCIONB3Yysl OMUCAHHWE HWCCIICIOBAHUS, BBIICIATH
MPOBEPSIEMOE TPENANOJIOKEHUEe, OIICHUBATh TMPABWIBHOCTH TOPSIIKA
MIPOBEICHMSI HCCIICIOBAHUS, JCJIaTh BHIBO/IBI,

MPOBOJIUTh OMBITHI MO HAOMIONCHUIO (U3UYECKUX SBJICHUA WU
Gu3NYECKUX CBOWCTB TN (KaNMWUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero 00béMa, TeMIepaTypbl, CKOPOCTH MPOIIeCcCa OCTHIBAHUS U
HarpeBaHusl MPU M3IYUYCHUM OT LBETa H3Iy4arolieidl (MOrIonaroliei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHS BOJBI OT TEMIEPATYPhl KUIKOCTH U
wiomanad e€ TOBEPXHOCTH, DJJCEKTpH3alUs Tel U B3aUMOJCHCTBHE
DIIEKTPUYECKUX  3apsoB, B3aMMOJCHCTBHE TMOCTOSHHBIX MAarHUTOB,
BU3yalM3allisl MAarHUTHBIX TIOJEH TOCTOSHHBIX MAarHWTOB, JCWCTBUSA
MAarHUTHOTO TIOJII HAa TPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHWUTA,



CBOMCTBAa DJIGKTPOABUTATENI TIOCTOSHHOTO TOKa): (hopmMyIupoBaTh
IPOBEPSIEMbIC MPE/IOJIOKEHHUS, COOMPATh YCTAHOBKY W3 MPEIOKEHHOTO
000pyI0BaHus, OMMCHIBATH XOJ1 OMBITA U (POPMYIUPOBATH BHIBOJIHI;
BBIMIOJIHATh  NOPSIMBIE  WM3MEPEHUS  TEMIIEPATypbl,  OTHOCHUTEIBbHOU
BJI&JKHOCTH BO3JyXa, CHJIbI TOKA, HAINpSIKEHUS C UCIOJb30BaHUEM
aHAJIOTOBBIX TPHOOPOB U JATYMKOB (DU3MUECKUX BEIMYHUH, CPAaBHUBATH
pE3YyAbTAThl UBMEPEHUN C YUETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;
IPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OAHOM (PM3MUECKON BEIUUYHUHBI OT
IPYro C UCHOJIb30BAaHUEM TMPSMBIX  HU3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TMPOBOJHMWKA OT €ro [JIMHBI, IUIOLIAJXA IONEPEYHOIO
CEUCHMS U YAEIBbHOTO CONMPOTHUBJIEHHS BENIECTBA MPOBOJIHUKA, CHIIBI TOKA,
WIYyLIEro 4Yepe3 MNPOBOJHUK, OT HANPSOKEHUS Ha  IPOBOJHUKE,
UCCIICJOBAHUE IMOCJIEAOBATEIBHOIO M  MApAJUIEIBHOIO  COEAUHEHUN
IPOBOJIHUKOB): IJIAHUPOBATh MCCIIEOBAaHUE, COOUpaTh YCTAaHOBKY U
BBITIOJIHATh WM3MEPEHUsI, CIACAYysS NPEIIOKEHHOMY IUIaHy, (DUKCHpOBATh
pe3yNbTaThl TIOJYYCHHOW 3aBHUCUMOCTH B BHUIE TaOMUIl W TrpaduKoB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTATaM UCCIICIOBAHUS;

IPOBOJIUTh KOCBEHHbIE HW3MEPEHUs] (PU3NYECKHX BEJIWYUH (yHeibHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBIEHUE MPOBOAHHMKA, paboTa U
MOIITHOCTh JJICKTPUYECKOTO TOKA): IJIAHUPOBATh W3MEPEHHs, COOMpaTh
DKCIIEPUMEHTAIBHYK) YCTAHOBKY, CIEIys MPEIJIOKECHHON UHCTPYKIUHU, U
BBIYUCIISITh 3HAYEHUE BEJINYHHBIL;

coOJro1aTh MpaBuiia TEXHUKHA 0€30MacCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000py/TI0BaHUEM;

XapaKTEepPU30BaTh MPHUHIUIBI  JEUCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX OMUCaHHUS (B TOM YHCIIE:
CHUCTEMa OTOIUICHHSI JJOMOB, THTPOMETp, MapoBas TypOWHA, aMIEepMETp,
BOJIBTMETP, CUETUHMK DIJIEKTPUUYECKOW HHEPIHUM, 3JIEKTPOOCBETUTEIIbHBIC
pUOOPHI, HATPEBATEIBHBIC IJICKTPONPUOOPHI (IPUMEPHI), ITCKTPUIECCKUE
MPEAOXPAHUTEIIN, IIEKTPOMATHUT, 3JIEKTPOJIBUTaTENIb IOCTOSIHHOTO TOKA),
UCIIOJIB3YsI 3HAHUS O CBOWCTBAX (PU3MUECKHUX SIBIICHUHW W HEOOXOIUMBIE
bu3nueckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M HW3MEPHUTEIbHBIC
npubOpel MO CXeMaM ¢ CXEMaTUYHBIM PUCYHKaM (SKUJIKOCTHBIN
TEPMOMETP, TEPMOC, MCHUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOM, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUUYECKUX
LENEN C MOCAeA0BATEIbHBIM U MAapaJUIeIbHBIM COEIUHEHUEM 3JIEMEHTOB,
pasnuyasi ycJIOBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUECKUX LIeTeH;



OPUBOIUTH  MpUMEPHl  (HAXOAUTh  WHGOPMALUIO O  MPUMEPaXx)
IPAKTHYECKOTO HCIOJb30BaHUS (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU U oOecrieueHus: 0e30MacHOCTH MPH O0pallleHuH ¢ MpudopamMu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHECHHS 3I0POBbS U COOIIOICHUSI
HOPM DKOJIOTUYECKOTO TMOBEJICHUS B OKPYIKAIOIIEH CperIe;

OCYIIECTBISATh TMOWUCK WHGOpMAIMK  (DU3UIECKOTO COACpKAHUA B
WuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW H TYTEM CpaBHEHUSA
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACHATH WHGOPMAIMIO, KOTOPAs
SIBIISIETCS] IPOTUBOPEYMBON MIIM MOXKET OBITh HEIOCTOBEPHOI;
WCTIONIb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISIPHYIO
JaUTepaTypy (pU3MYECKOro coAepKaHHs, CIPAaBOYHbIE MaTEepHAabI,
pecypcsl cetd VIHTepHET, BIajeTh NpuéMaMu KOHCTIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAILIMU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
co3maBaTh COOCTBEHHBIE TMHCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEHHUS,
0000mmasi wH(pOpMAIMIO W3 HECKOJbKHX WCTOYHUKOB (DU3UIECKOTO
CONlEp)KaHUsA, B TOM YHCIE MYyOJUYHO TPEACTABISATh PE3yJIbTaThl
IPOEKTHON WJIM KCCIEeN0BATENbCKON JEATeIbHOCTH, P 3TOM I'PaAMOTHO
UCIIONb30BaTh M3YYCHHBI TIOHATUWHBIA ammapar Kypca (U3HKH,
COTIPOBOXKIATH BBICTYIIJICHHUE MTPE3CHTAINCH;

IpU BBITIOJIHEHUN YYEOHBIX TPOEKTOB U HCCIENOBAHUN (PU3NUECKUX
IPOLIECCOB pacHpeeNisiTh OOS3aHHOCTH B TPYyMNNE€ B COOTBETCTBUHU C
MIOCTaBJICHHBIMU 33JJaYaMH, CJICIUTh 32 BBIMOJHCHUEM IJIaHa JEHCTBUH H
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JeSITEIIBHOCTD TPYIIIBI, BRICTPAUBaTh KOMMYHHKATHBHOE B3aUMO/ICHCTBHE,
IPOSIBIISSt TOTOBHOCTH pa3peiaTh KOH(PIUKTHI.

K xonIy 00yuenus B 9 kijiacce nmpeaMeTHbIC pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUH:

UCIIOJB30BaTh IMOHSATHS: CHCTEMa OTcuéra, MaTepuanbHas TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXAHUYECKOTO IBMKEHHS, Ae(opmarius
(ympyrasi, miuacTU4eckas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTb U NEPErPY3KH, LEHTP TSHKECTH, a0COIIOTHO TBEPIOE TEIO,
LEHTP TSKECTU TBEPAOIO TeJla, paBHOBECUE, MEXAHUYECKUE KOJIECOAHUs U
BOJIHBI, 3BYK, HMH(pa3ByK M yJIbTPa3ByK, 3JIEKTPOMArHUTHbIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JabHO30PKOCTh,
CHEKTPbl UCITyCKAHUS U TOTJIOIIEHUs, ajbda, OeTa- U raMMa-u3IydeHHs,
U30TOIIbI, AI€PHAsE SHEPTeTHKA,;

pasnuyath SBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE IPSMOJIMHEWHOE [BHKEHUE, CBOOOJHOE
NaJICHUE TEJ, PABHOMEPHOE JBMXKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBUE



TeJ, PEaKTUBHOE JIBIDKCHHE, KOJieOaTeIpbHOE ABUKEHHUE (3aTyXarolue u
BBIHYKJICHHBIE KOJeOaHUsI), PE30HAHC, BOJIHOBOE IBMIKEHUE, OTPAKEHUE
3ByKa, MPSIMOJIMHEWHOE PpaCIpOCTPAHEHHE, OTPAKECHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOro CBeTa B
CHEKTp M CIIOKEHHE CIEKTpaJbHBIX I[BETOB, JIMCIIEPCUSl CBETA,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEWYATOTO CIIEKTPa
U3ITYYEHHMsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JAHHOE (PU3HUECKOE SBJICHUE;

pacno3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (U3MYECKUX  SBJICHUA B
OKpyXKaroiieM Mupe (B TOM uucie (U3MUECKUE SBICHUS B MPUPOJIE:
MIPWINBHI M OTJIMBBI, ABIKEeHNE T1aHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JBIDKEHUE JKUBBIX OPTaHU3MOB, BOCTIPUSTHE 3BYKOB >KHBOTHBIMH,
3eMIIETPSICEHUE, CEHCMUYECKHE BOJIHBI, IyHAMH, 03XO, IBETa Tell,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJOTUYECKOE ACHCTBUE BUIMMOTO,
yIbTPa(PHOIETOBOTO Y PEHTTEHOBCKOTO W3IIYYCHHWH, €CTeCTBEHHBIN
paaNoOaKTUBHBEIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEWCTBHE PAJAMOAKTHUBHBIX W3Iy4YeHUUH Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM IEPEBOJAUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBIICHUI;

OTHCHIBATh U3YYCHHBIC CBOMCTBA TeN U (HM3UYECKUE SBIICHUS, UCIIONB3YS
dbu3nyeckue BeNUYMHBI (CpelHsSsl MU MTHOBEHHAs CKOpPOCTh Teja MpH
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEpeMEIlleHHe, MyTbh, YTrioBas
CKOpPOCTb, CHJIa TPEHHUS, CHUJIa YIOPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TMANICHUs, BEC Tela, HUMIIYJIbC Tela, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIBHAS DSHEPIHsl Tena,
MOJHSITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAsI SHEPTUs CHKATON
NPYXKXWHBI, KUHETHYECKass SHEprus, IOJIHAas MeXaHU4ecKas >SHeprus,
NIEPUOJT U YacTOTa KOJIEOAHUH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIhb MPEIOMIICHUS CPEbl), IPU OMUCAHUU
MPaBUJIBHO TPAKTOBAaTh (M3MYECKUN CMBICI WCIOJIb3YEMbBIX BEJIUYHH,
0003HaueHUd W E€AUHMIIBI (DU3MYECKUX BEJIIMYMH, HAXOAUTH (POPMYIIBI,
CBS3BIBAIOLIME JTAHHYIO (PU3MYECKYIO BETUYMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKIX BEIINYHH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHHUs SHEPTUU, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIMI CYMEPIO3ULMK CWJI, MPUHIUI OTHOCUTENIbHOCTH [ 'anmuies,
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHMsI UMITYJIbCA, 3aKOHbI OTPAKEHUS U
MIPEJIOMJICHUST CBETA, 3aKOHBI COXPAHEHHS 3apsIIOBOTO M MaCCOBOTO YHCEI



OpU SACPHBIX PEAKIMSIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aMUCBIBATh €0 MAaTEMAaTHYECKOE BBIPAKECHUE;

OOBACHATH (U3NYECKUE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTYyaIlMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISIBIATH
PUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX
IIaroB C OMOPOM Ha 2—3 M3YyYEHHBIX CBOMCTBA (DHU3MUECKUX SIBICHUM,
bu3nyeCKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THpIe 3a7add  (OMUparoImuecs Ha cucreMy u3  2-3
yYpaBHEHHUI ), HCTIONB3Ys 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIINE (PU3UIECKHE
BEJIMUMHBI: HA OCHOBE aHajM3a YCJIOBUS 3a7aud 3alUChIBaTh KPaTKOE
YCIIOBHUE, BBISBIATh HEJOCTAIOIINE WM WM30BITOYHBIE JaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE AJISi PELICHHs], TPOBOIUTH PACUETHI U
OIICHUBATh PEATUCTUYHOCTh TMOJYYEHHOTO 3HAYCHHUS (PUINICCKOU
BEJIMYMHBI,

pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOKHO PEUIUTh MPU TOMOIIH
($u3NYECKUX METOMOB, HCIOIb3Yysl OMHUCAHHE HCCIIEIOBAHUS, BBIJCIATDH
IpOBEPSIEMOE TPEIINOJOKEHNE, OICHUBATh MPABUWIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIICJIOBAHUSA, JelaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yNIbTaThl HAOIIOICHUH U OTBITOB;

OPOBOAMUTH OMBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUNA WU
¢u3nyecKkux CBOWCTB Tea (M3ydeHHe BTOpoOro 3akoHa HproToHa, 3akoHa
COXPAaHEHUs DSHEPTUH, 3aBUCUMOCTH MEpHOAa KOJeOaHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU TMPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYIBI MAJIBIX KOJIEOaHWH, PSIMOIMHEHHOE paclipOCTPAHEHHUE CBETA,
pa3ioxeHne Oeloro CBeTa B CIEKTP, U3YUYEHHE CBOMCTB M300pa’KEHUS B
IJIOCKOM 3€pKajie M CBOWCTB HM300pakKeHHWs TpeaMera B coOuparomiei
JWH3e, HAOIIOJEHNE CIUIONIHBIX M JIMHEHYAThIX CIEKTPOB M3ITyUYEHUS):
CaMOCTOSITEILHO  COOMpaTh YCTaHOBKY U3 HM30BITOUHOrO Habopa
o0Opy/sOBaHUs, OMNUCHIBATH XOJ ONBITa M  €ro  Pe3yibTarhl,
(GbopMynupOBaTh BHIBOBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX M3MEPEHUH, ompeensis
CpemHee 3Ha4YeHHWE W3MEpsieMOld BeNUYHMHBI ((POKYCHOE pacCTOSIHHE
cobuparomield JIMH3bI), OOOCHOBBIBATH BBIOOp cHoco0a U3MEpPEHUs
(M3MepUTETHLHOTO MPUOOpPa);

OPOBOAUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTh MYyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUW 0€3 HayalbHON CKOPOCTH, TEpHojaa
KoJe0aHUN MaTeMaTHYeCKOrO0 MasiTHUKA OT JJIMHBI HHUTH, 3aBUCHMOCTH
yria OTpakeHUs CBETa OT yrila MaJeHUs W yria MpejoMJIeHHs] OT yria



NajieHus): IUIAHUPOBATh HCCJIENIOBAaHUE, CAMOCTOSITENIbHO COOUpaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢u3znyecKkux BEIMYMH B BUAE TaOMUI] U rpaduKoB, IelaTh BBIBOIBI MO
pe3yJibTaTaM MCCIEI0BAHNUS;

IPOBOAUTH KOCBEHHBbIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOPOCTh M YCKOpEHHE Tella TMpH pPaBHOYCKOPEHHOM JBIKEHUH,
YCKOpEHHE CBOOOJHOTO MaJeHUs, XKECTKOCTb MPYKHUHBI, KOAIPPUIUEHT
TPEHMsI CKOJIBXKEHMsI, MEXaHHYecKass padoTa M MOIIHOCTh, 4acToTa U
nepuos KojaeOaHMM MaTeMaTU4ecKoro U TMPYKMHHOTO MasiTHUKOB,
onTHYecKas Ccwia coOuparomed JMH3bL, PAJUOAKTUBHBIA  (DOH):
IUTAHUPOBATh HM3MEPEHHUs, cOOUpaTh SKCHEPUMEHTATIbHYIO YCTAaHOBKY U
BBITMIOJHATh U3MEPEHUS, CIEAysI MPEII0KEHHON MHCTPYKIMH, BBIYUCIATDH
3HAYEHUE BEJIMUYMHBI U AaHAJIM3UPOBATH MOJYYEHHBIE PE3YJIbTATHI C YUETOM
3aJIaHHOU MOTPEITHOCTH U3MEPEHUM;

coOroAaTh nmpaBuia TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1a00paTOPHBIM
o0opyI0oBaHUEM;

pa3nuuaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (PU3NYECKUX MOJIEIeH:
MaTepuagbHas TOYKa, aOCONIOTHO TBEPJAOE TEJIO, TOUEUYHBIH HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEJIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO fAJIPa;

XapaKTepu30BaTh MPUHIUIBI JACHCTBUA U3YYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha WX ONMCAHHUA (B TOM YHCIHE:
CIOUIOMETp, JaTYMKH I[OJIOKEHUS, PACCTOSHHUA M YCKOpPEHUs, pakeTa,
IXOJIOT, OYKH, Mepuckorn, ¢oToannapar, ONTHYECKHUE CBETOBOJBI,
CHEKTPOCKOI, JO3MMETp, Kamepa Bunbcona), ucmonb3ys 3HaHHS O
CBOMCTBaX (U3MYECKUX SABICHUM U  HeoOXoaumble (U3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHUHbIE PUCYHKH M3YyUEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTHUECKHUX MPOIECCOB
OpU pPELICHUH Y4eOHO-MPAKTHYECKUX 3aJad, ONTHYECKHE CXEMBbl IS
MOCTPOCHHUS N300paKEHHH B IIIOCKOM 3€pKajie M COOMpAOLIe TNH3E;
OPUBOIUTH  NpUMEPbl  (HAXOAUTh  MH(POPMALMIO O  [pPUMEPaX)
IPAKTUYECKOI0 HCIOJb30BaHUS (PU3MUECKUX 3HAHUKW B IOBCEIHEBHOU
XKU3HU U1 oOecrieueHus: 0€30MacHOCTH MPHU O0palleHuH ¢ Mpudopamu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHUS 3I0POBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHUS B OKPYKaIOLLIEH CPEIE;

OCYIIECTBIIATh MOMCK HMHpopMauu (U3HYECKOTO COJEp)KaHUs B
WHTepHeTe, caMoCTOATENbHO (OPMYIIUPYsI TOMCKOBBINA 3aIpoc, HAXOAUTh



IYTH OIpPEIEIICHUS TOCTOBEPHOCTH TOJIYYCHHOW WH(POpPMAIMKA HAa OCHOBE
UMEIOIINXCS 3HAHUI U JOMOJHUTEIHHBIX UCTOYHUKOB;

UCTIOJIB30BATh MPH BBITIOJHEHUN YyUEOHBIX 3aJlaHU HAYYIHO-TIOMYJISIPHYIO
auTeparypy  (pu3MuUecKkoro - coaepikaHus, CIpPaBOYHbIE MaTepUabl,
pecypcbl cetu MHTEpHET, BiajeTh MpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIC M YCTHBIE COOOIICHUS Ha OCHOBE
UHPOpPMALIUM U3 HECKOJIbKUX HCTOYHUKOB (DU3NYECKOTO COIACpPKAHMSA,
MyOJIMYHO MPEACTABISATH PE3YIbTAaThl IPOEKTHOM MIIM MCCIIEI0BATEIbCKOM
NESITeTbHOCTH, TpPU 3TOM TIPaMOTHO  KCIIOJIb30BaTh  M3YYEHHBIH
NOHATUMHBIN ammapaT HM3y4aeMoro pasaena (U3HKH U COINpPOBOXKAATH
BBICTYIUICHHE TMPE3CHTAlMel C y4E€TOM OCOOCHHOCTEW ayaUuTOPHU
CBEPCTHHUKOB.
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DJIEKTPOMArHuTHOE TOJie U
3.1 P 6 2 https://m.edsoo.ru/E309B1Z2L
3JIEKTPOMArHUTHBIE BOITHBI
Uroro no pazgeny 6
Pa3nen 4. CBeToBbI€ AAIBJICHUSA
4.1 3aKOHBI PacCIpOCTPAaHEHHUS CBETA 2 https://m.edsoo.ru/F3GOV6H2Q
4.2 JIuH3bl 1 onTHYECKUE TPUOOPHI 3 https://m.edsoo.ru/Z8D1B7TO0V
4.3 Paznoxxenue 6emoro cBeTa B CIIEKTP 2 https://m.edso00.ru/Z9X0C2NOL
Uroro no pazgeny 15




Pa3gen 5. KBaHTOBBIE IBJICHUSA

5.1 Hcnyckanue v mOrjaonieHrue CBeTa aToMOM 1 https://m.edsoo.ru/R6V4J7V8S
5.2 Crpoenue aToOMHOTO sipa 1 https://m.edsoo.ru/L3EOT6R2Q
53 SnepHble peakuuu 1 https://m.edsoo.ru/Q4D3Z0R7M
Uroro no pazgeny 17
Paszgea 6. [loBTOpUTEIHbHO-00001IA0IIMIA MOYJIb
I1 06006
6.1 OBTOPEHIE 1 ODODINEHHE COnCpati 9 2 https://m.eds00.ru/O7S0Z6M31
Kypca ¢pusnku 3a 7-9 kimacc
Hroro no pazgeny 9
OBILEE KOJIMYECTBO YACOB I10 102 7

I[TPOI'PAMME







HOYPOYHOE INTAHUPOBAHHUE

7 KJIACC
KoaudecTBO 4acoB
Ne Hara DJIeKTPOHHBbIE N (POBHIE
Tema Ypoka KOHTpOJIbHLIe HpaKanecmle
n/n Bcero u3ydeHusi o0pa3oBaTeJbHbIE pecypchl
padoThI padoTsbI

®dusuka — HayKa O PUPOJIE.
SIBnenus npuponsl. dusnyeckue
SIBIICHUSA

https://m.edsoo.ru/DOC8D7TOT

MexaHn4ecKue, TeIIOBhIE,
ANEKTPUYECKNE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

https://m.edsoo.ru/D403V3C4E

dusnyeckue BEITUINHBI U HX
U3MEpEHUe

https://m.edsoo.ru/A5SL5F2X3M

VYpok-uccnenosanue "M3mepenne
TEMIEPATYPhI IPU TOMOIIH
KUJKOCTHOTO TEPMOMETpA U
JlaT4yrKa TeMneparyper"

https://m.edsoo.ru/X5Y7T7W7L

Kak ¢usuka u npyrue
€CTECTBEHHbIC HAYKU U3y4aloT
npuponay. EcrecTBeHHOHay4YHBIN
MeToJ rmo3Hanus. Onucanue
(bU3UYECKUX SBICHUN C
IIOMOIILIO MOJIEIEN

https://m.edsoo.ru/S4G5Z7W4R

VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI: JAILHOCTD TOJIETA
H1apuKa, MymeHHOro
TOPU30HTAIILHO, TEM OOJIBIIIE,

https://m.edsoo.ru/G5G3K2T6F




4yeM OoJIbIIe BBICOTA MycKa"

Ctpoenue BemiecTBa. ONbITHI,
JTIOKa3bIBAIOLIUE JUCKPETHOE
CTPOEHHUE BEILIECTBA

https://m.edsoo.ru/ WOU7W3M3Y

JIBY>KEHUE YacTHII BEIISCTBa

https://m.edsoo.ru/F6Y6C1WOU

VYpok-uccnenoanue «OMbITHI 110
HAOIIOICHUIO TEIUIOBOTO
pacIMpeHus Ta3oBy

https://m.edsoo.ru/ESM4S0P31

10

ArperaTHbl€ COCTOSIHMSI BEILIECTBA

https://m.edsoo.ru/J7IM9P7C5R

11

B3aumocBs3b Mex1y CBOMCTBAMU
BEIIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSX U UX
ATOMHOMOJIEKYIISIPHBIM
ctpoeHreM. OcoOEHHOCTH

ar peI‘aTHBIX COCTOHHI/Iﬁ BOJbI

https://m.edsoo.ru/W5H7U3F9Q

12

Mexannueckoe IBHKEHUE.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
JIBIKEHHUE

https://m.edsoo.ru/R7JOL1Y2Z

13

Cxkopoctb. Eqununel ckopoctu

https://m.edsoo.ru/R4J1R8COD

14

Pacuer nmytu u BpeMeHH
JBUKEHUS

https://m.edsoo.ru/N0Z2K8U7M

15

Nuepuusi. 3akoH HHEPIUU.
B3aunMonelicTBue T Kak
MPUYMHA W3MEHECHHSI CKOPOCTH
JOBUXKCHUA TCII

https://m.edsoo.ru/A3L5S3L4X

16

ITmoTHOCTE BemecTBa. Pacuet
MaccChl U 00BbEMA TeJIA 110 €r0
IUIOTHOCTH

https://m.edsoo.ru/V6Z9Y5B6W




17

JlaboparopHnas pabota
«OmnpeneneHue mIOTHOCTH
TBEPJIOTO TEIA»

https://m.edsoo.ru/S7G8LEPOD

18

Pemenue 3amau mo teme
"ITnoTHOCTH BelecTa"

https://m.edsoo.ru/M310LOM4V

19

Cuna KaKk XxapakTepuCTHUKa
B3aumMoencTus Ten. Cuia
ynpyroctH. 3akoH ['yka

https://m.edsoo.ru/J7TIMOSSL

20

JlaGopaTtopHnas pabota
«3yueHne 3aBUCUMOCTH
pactspkenus (nedopmariun)
IPYKUHBI OT MPUII0KEHHOM
CHUJIIBD)

https://m.edsoo.ru/U8G2K4X2X

21

SBneuune tarorenusa. Cria
TSKECTH

https://m.edsoo.ru/V9K3R1J4C

22

CBs13b MEXy CUJION TSKECTH U
Maccoii Tena. Bec tema. Pemenue
3aga4 o reMme "Cuna Ttsoxkectn"”

https://m.edsoo.ru/L416S5C6B

23

Cuna TspKecTH Ha Ipyrux
mnanerax. Gusnueckue
XapaKTEPUCTUKH TUIAHET

https://m.edsoo.ru/J3P1JOR6G

24

N3mepenue cui. nnamometp

https://m.edsoo.ru/H6B5Z7S7H

25

Bec tena. HeBecomocTh

https://m.edsoo.ru/T1A7G9TOW

26

CiokeHue AByX CHII,
HaIIPaBJICHHBIX 10 OJJHON
npsiMoil. PaBHOAEHCTBYIOIAs CUIT

https://m.edsoo.ru/M7B5G5Q1S

27

Pemenue 3agayd mo reMme
"PaBHOnelicTBYyIOIIAs CHIT"

https://m.eds00.ru/S9S0A2G8G




28

TpeHue CKOJIbKEHNS U TpEHUE
nokosi. Tpenue B npupone u
TEXHHUKE

https://m.eds00.ru/Y5Z22X9T0D

29

JlaboparopHas paboTa
((H?;yLICHI/IC 3aBUCHUMOCTH CUJIbI
TPCHUSA CKOJILXKXCHUA OT CUJIBI
JIABJICHUS M XapaKTepa
COITPHUKACAIOIIUXCS
MTOBEPXHOCTEM»

https://m.edsoo.ru/S405T2N21

30

Pewenue 3anau Ha onpenencHue
PaBHOJAECHCTBYIOIIEH CUIIbI

https://m.edsoo.ru/S8X3Z8EEN

31

Pemmenue 3agay mo remam: «Bec
Tenay, «['papudeckoe
nu300paxeHue cuiny, «CHIIb,
«PaBHOIEUCTBYIOIIAs CHAID)

https://m.eds00.ru/K9T0Z801J

32

KoHTposbHas paboTa mo TeMam:
«MexaHN4ecKoe ABMKEHUEY,
«Macca, II0THOCTBY, «Bec
tenay, «['papudeckoe
nu300paxeHue cuimy, «CHITbI»

https://m.edsoo.ru/U4Y0Y4M9Z

33

Jasnerune. CriocoObl
YMCHBIICHUSA U YBCIIMYCHUA
JaBJICHUA

https://m.edsoo.ru/PSF1P3P1A

34

JlaBieHwue raza. 3aBUCUMOCTD
JIaBJICHHMS ra3a OoT 00bEMa,
TEeMITepaTypbl

https://m.eds00.ru/J5Q5Q3A7S

35

Ilepenaua naBneHus TBEPABIMU
TeJIaMH, JXKUIKOCTSAMH U ra3aMu.
3akoH ITackana

https://m.edsoo.ru/S8M4I516V




36

JlaBiieHUE B )KUJIKOCTH U Tase,
BBI3BAaHHOE JIEHCTBHEM CHJIBI
TAKECTU

https://m.edsoo.ru/P9T7U9I0W

37

Pemrenue 3agad mo reme
«/laBneHue B )KUIKOCTH U rase.
3akon ITackamsy

https://m.edsoo.ru/P3Z4T7X2H

38

Coobmarommmecs: Cocyabl

https://m.edsoo.ru/D1L8K5Z1E

39

I'mapaBanyeckuit mpecc

https://m.edsoo.ru/Q8I3FIN2H

40

Manomertpsl. IlopuiHeBoi
JKUJKOCTHBIM HACOC

https://m.edsoo.ru/Y2FOW6N6E

41

Atmocdepa 3emin. [Ipuamnb
CYIIECTBOBAHUS BO3YIIHOMN
000104kH 3eMiIH. 3aBUCUMOCTh
aTMoc(epHOro JaBICHHS OT
BBICOTHI HAZl YPOBHEM MOPA

https://m.edsoo.ru/T5X4E4R9R

42

Bec Bo3ayxa. ATmMochepHoe
JIaBJICHUE

https://m.edso0.ru/V6JOG1DOV

43

N3mepenue atmochepHOro
nasienus. Oneit Toppuuenin

https://m.edsoo.ru/G3J5F2U1A

44

3aBUCUMOCTB aTMOC(hEepHOTO
JaBJICHHUA OT BBICOTBI HaQ
YPOBHEM MOPSI

https://m.edsoo.ru/A3S9J5MOP

45

bapomeTtp-anepoun.
AtmocdepHoe naBieHre Ha
PA3JINYIHBIX BBICOTAX

https://m.edsoo.ru/ W502H6F5V

46

Pemenue 3agad mo teme
"AtMmochepHoe naBieHue"

https://m.edsoo.ru/HSHOV1T3P

47

JlelicTBuE )KUIKOCTHU U ra3a Ha

https://m.edsoo.ru/E2P8Y714Z




HOrPY>KEHHOE B HUX TEIO.
ApxumenoBa cuia

48

JlaboparopHas paboTa
«OrnpeneneHue BbITAIKUBAIOLIEN
CHUJIbI, ICCTBYIOIIEH Ha TEIIO,
MOTPYKEHHOE B KUJIKOCTbHY

https://m.edsoo.ru/X6V4Q6P87Z

49

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH
Beca Telia B BoJie OT 00bEMa
MOTPYKEHHOM B KUJAKOCTh YaCTH
Tena»

https://m.edso0.ru/S2I0KONS5P

50

II;maBanue Ten

https://m.edsoo.ru/P2K8C006X

51

JlaGopaTtopHnas pabota
"KoncTpyupoBanue apeoMmeTpa
WM KOHCTPYHUPOBAHUE JIOAKU U
orpeJieNieHue e€
rpy3onoabéMHOCTH"

https://m.edsoo.ru/C4R5T8Y2V

52

Pemenue 3agad mo remMam:
«IInaBanue cymos.
Bo3znyxomnaBanuey, «JlaBienue
TBEPJBIX TN, )KUJIKOCTEH 1
ra3soB)

https://m.edsoo.ru/A9D2Q8A3IH

53

Mexannueckas pabota

https://m.edsoo.ru/C2M3D5Y4L

54

MormHocTts. EquHuiier MomHocT

https://m.edsoo.ru/H8Y9KOX2T

55

Ypok-uccnenopanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM MIPHU
oabEME 110 JiecTHHUIE"

https://m.edsoo.ru/T7G0J7W 51

56

IIpocTsie MexaHu3Mel. Poryar.

https://m.edsoo.ru/B3UIT8M3K




PaBHOBecue cuit Ha peruare

57

KoHnTposnbHast pabota 1mo Teme
«/laBiieHME TBEPIBIX TeEIl,
KUJKOCTEH U Ta30By /
Bcepoccuiickas npoBepoyHas
pabora

https://m.edsoo.ru/ROTOHON1C

58

Peseprubrit ypok. Pabora ¢
TeKCTaMU 1o TeMe «/[aBneHue
TBEPABIX TEJN, )KUIAKOCTEU U
ra3oB» / Becepoccuiickast
npoBepoyHas pabora

https://m.edsoo.ru/W1TOB1B8U

59

Pbruaru B TexHuKE, OBITY U
npupoe. JlabopaTopHas pabota
«HccnenoBanue ycioBui
PaBHOBECHSI phIUara

0.5

https://m.edsoo.ru/R5K100H9K

60

Pemenue 3agad mo teme
«Y CIIOBUSI paBHOBECHS pblyara

https://m.edsoo.ru/L5G5Q2K80

61

Koaddumuent nonesnoro
JNEUCTBUS MEXaHU3MaA.
JlaGopaTtopHnast pabota
«3mepenue KIIJ] HakmoHHON
TUTOCKOCTHY

0.5

https://m.edsoo.ru/J4K776J21

62

Pemenne 3agad mo teme "Pabora,
MotHocTh, KITJT"

https://m.edsoo.ru/Z8Y8DOL2Y

63

MexaHuyeckas SQHEprusi.
Kunernueckas u noreHuaibHas
SHEprus

https://m.edsoo.ru/P4V40409T

64

3aKOH COXpaHEHHUS

https://m.edsoo.ru/LON7T0D9C




MEXaHUYECKON YHEPTrUuu

65

YPpOK-3KCIIEpUMEHT IO TEME
"DJKcrnepuMeHTalIbHOE
OnpeieJICHUE U3MEHEHUS
KHHETUYECKOM M TTOTESHIIMAILHOM
SHEPI'UH MPU CKATHIBAHUM TEJla
10 HAKJIOHHOM IIOCKOCTH"

https://m.edsoo.ru/Y6G409K7U

66

KontponsHas pabora o teme
«PaboTa 1 MOIIHOCTh. DHEPTUSD)

https://m.edsoo.ru/P2Z7P4G4N

67

Peseprubrit ypok. Pabora ¢
TEKCTAMH 110 TEME
"MexaHu4eckoe ABHKeHue"

https://m.edsoo.ru/J4Y7W4R4Z

68

Peseprubrit ypok. Pabora ¢
TekcTamu 1o TeMe "PaboTa.
MoHocTh. DHeprus"

https://m.edsoo.ru/A5Z2G6YIM

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12




8 KVIACC

KoanuyecTBo 4acoB

Ne Hara JJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Kontponbnbsie  IlpakTHyeckue
n/n Bcero U3ydeHHsi ~ 00pa3oBaTe/IbHbIE pecypchbl
padoThI padoThI

OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON

1 YIAP 1 https://m.edsoo.ru/IIL6W5X0Z
TEOPHUH U UX OTBITHHIE
MOATBEPKICHUS
Macca u pasmep aTOMOB U

2 P P 1 https://m.edsoo.ru/P7F6LAR6L
MOJIEKYJI
Mopenu TBEpAOTO, )KUIKOTO U

3 ra3000pa3HOr0 COCTOSTHUHN 1 https://m.edsoo.ru/N9T7D1S1F
BEILIECTBA
OOBbsicHeHHEe CBOUCTB TBEPOTO,
XKHUKOTO U Ta3000pa3HOTO

4 COCTOSIHUM BEINIECTBA HAa OCHOBE 1 https://m.edsoo.ru/L6X9P7X3M
MTOJIOYKEHUN MOJIEKYJIIPHO-
KHMHETUYECKON TEOpUH
Kpucrannnueckue u amopdusie

5 P pd 1 https://m.edsoo.ru/H6W2Q8V5D
Tena
CMauuBaHue U Ka OCTb.

6 MATIMBATIIE 1 RAMIULIPHOCTD 1 https://m.edsoo.ru/M20O9B3R1L
IToBepXHOCTHOE HATSKEHUE

7 TermioBoe pacuiupeHue U crxaTue 1 https://m.edsoo.ru/J7T1TSC3B
Temneparypa. Cs3b

8 TEMIIEPATYPBI CO CKOPOCTBIO 1 https://m.edsoo.ru/C9PAB3B3E
TEIJIOBOTO ABUKEHUS YaCTHI]

9 Buytpennss sneprus. CrocoOsl 1 https://m.edsoo.ru/F1S701S9X




U3MEHEHUs] BHYTPEHHEHN SHEPruu

10

Buasl Terionepenaun

https://m.edsoo.ru/R8O0E4G2]

11

VYpoxk-koH(pepeHuus
"[IpakTHUecKOe UCIIOIb30BaHUE
TEIJIOBBIX CBOMCTB BEIIECTB U
MaTepuasoB B LEIX
sHeprocoepekeHus "

https://m.edsoo.ru/ROD8OIV0OQ

12

KonnuectBo TeIioTel. Y aeabpHas
TEIUIOEMKOCTD

https://m.edsoo.ru/F6M7F7K8S

13

YpaBHEHHE TEIIOBOTO OanaHca.
TemooOMeH U TemIo0BOE
paBHOBECHE

https://m.edsoo.ru/E7TRIC6G1Q

14

JlaboparopHnas pabota
"HccnenoBaHue IBIEHUS
TEIUI000MEHa NPU CMEUITMBaHUN
XOJIOAHOU U ropsiueit Boabl"

https://m.edsoo.ru/Q8RIC6H2R

15

Pacuer xonuyecTBa TEIIOTHI,
HEO0OXOMMOTO JIJIsI HarpeBaHMs
TeJa U BBIIEISIEMOI0 UM MPHU
OXJIAKICHUU

https://m.edsoo.ru/X8H6J1WOY

16

JlaboparopHnas pabora
"OnpeneneHue yaenbHOR
TEIIOEMKOCTH BelecTna"

https://m.edsoo.ru/H4V7Q308C

17

DHeprus TOIMBA. Y JeIbHas
TEIJIOTa CTOPAHUS

https://m.edsoo.ru/M8M5Z4K 6B

18

[InaBienue u oTBEpACBaHUE
KPUCTAJUIMYECKUX TEJI. Y IeIbHast
TEIJIOTA IUIABJICHUS

https://m.edsoo.ru/D3IW3A40Q21




19

Jlaboparopnas pabota
"OnpeneneHue yaeiabHON
TEIUIOTHI IUIaBJIeHU Jbpaa"

https://m.edsoo.ru/GE8POHOX5B

20

[TapoobpazoBanue u
KoHAeHcauus. Mcnapenue

https://m.edsoo.ru/V4Y0X8O3H

21

Kuneunune. Y aenpHas Temiora
napooOpa3oBaHus U
KOHJICHCALIMH. 3aBUCHMOCTD
TEMIIEPATYPHI KUIIEHUS OT
aTMoc(hepHOro JaBICHUS

https://m.edsoo.ru/I6M5B7X7T

22

Brnaxnocts Bo3myxa.
JlaboparopHnas pabota
"OnpeneneHne OTHOCUTENBHOM
BJIYKHOCTH BO3yxa"

https://m.edsoo0.ru/NOG6H8C2D

23

Pemenwue 3a1a4y Ha onpeielieHre
BJIQ)KHOCTH BO3J1yXa

https://m.edsoo.ru/DOJ8G4K8H

24

[TpuHIUIBI pabOTHI TETIIIOBBIX
neurateneii. [Tapoast TypOuHa.
JIBuraresnb BHYTPEHHETO
CropaHus

https://m.edsoo.ru/J7B1B5E5SE

25

KIIJI TerioBoro ABUraTess.
TemnnoBbie ABUTATENH U 3AIUTA
OKpY>Karole cpebl

https://m.edsoo.ru/S8A4K7F3F

26

3aKOH COXpaHEHUS U
IIpeBpalleHus DHEPTUU B
TCIJIOBBIX ITpoHeccax

https://m.edsoo.ru/ION7C7D71

27

[ToaroToBka Kk KOHTPOJIBLHOU
pabore o Teme "TermmoBbie

https://m.edsoo.ru/F2Z3K2F2D




SABJICHH. I/ISMCHGHI/IG ar peI‘aTHBIX
COCTOSIHUM BernrecTBa"

28

KonrponsHast pabora o Teme
"TemnoBsie sBieHus. MI3MeHeHue
arperaTHbIX COCTOSIHUI
BemecTna"

https://m.edsoo.ru/EQI6 W3U2P

29

DnekTpuzanus tei. [[Ba poga
AIEKTPUUYECKUX 3aPSAI0B

https://m.edsoo.rv/U7VITOV7Z

30

Ypoxk-uccienoBanue
"DnexTpu3zanus Tea MHAYKIHUEH 1
MPY CONTPUKOCHOBEHUH"

https://m.edsoo0.ru/LIVOYENIC

31

B3anMopencTere 3apssKeHHBIX
tei. 3akoH Kynona

https://m.edsoo.ru/H2R1J1U60

32

DNEKTPUUECKOE T0JIE.
HanpsiskeHHOCTB JIEKTPUYECKOro
nosist. ITpuHnun cynepnosunuu
JIEKTPUYECKUX MOJIEH

https://m.edso0.ru/Z5Q3S3UO0K

33

Hocurenu snekTpuyeckux
3apsAA0B. DIEMEHTApHBIN 3aps.
Crtpoenue atoma

https://m.edso0.ru/X6W509K 0K

34

[IpOBOAHUKY M TUAIEKTPUKH.
3aKOH COXpaHECHUS
ANEKTPUYECKOTO 3apsaa

https://m.edsoo.ru/J1F4R7N4F

35

Pemienue 3aga4 Ha npUMEHEHUE
CBOMCTB AJICKTPUYECKUX 3aps 0B

https://m.edso0.ru/I40O8N8X00

36

DNEKTPUUYECKUI TOK, YCIIOBUS €TI0
cyuectBoBaHus. MIcTOuHNKH
ANEKTPUYECKOTO TOKA

https://m.eds00.ru/O7T7Y419]




37

JIeNCTBUA DIIEKTPUYECKOTO TOKA

https://m.edsoo.ru/N6K2P6Q3U

38

VYpoxk-uccnenoanue "Jleiicteue
AIEKTPUYECKOTO MOJIS HA
MIPOBOJIHUKY U JAUDJICKTPUKH"

https://m.edsoo.ru/T1K3VIX2Y

39

DJIEKTPUYECKUI TOK B METaslIax,
KHUJIKOCTSAX U razax

https://m.edsoo.ru/N4C3B6K8W

40

DnexTpuueckas Lemb U e€
COCTaBHbIE YaCTH

https://m.edsoo.ru/P5SG1AOWSN

41

Cuna toka. JlabopaTopHas pabora
"N3mepeHue u peryinupoBaHue
cuJIbl ToKa"

0.5

https://m.edsoo.ru/W5X5Z8P9K

42

DJIEKTPUYECKOE HAMPSIKEHHUE.
BoasT™metp. JIaGopaTopras
pabota "U3mepenue u
peryiaupoBaHue HanpspKeHus"

0.5

https://m.edso0.ru/G5Z6P6UOH

43

CornpoTHBIICHHE TIPOBOTHUKA.
VY enbHO€ CONPOTUBIICHUE
BEIIECTBA

https://m.edsoo.ru/E3Z8S7Q27Z

44

Jlaboparopnas pabota
"3aBUCUMOCTb JIEKTPUUYECKOTO
COIIPOTHBIICHUS IPOBOJIHUKA OT
€ro JJIUHBI, TUIOIIA I
MOTIEPEYHOT0 CEUCHHUS U
Matepuana"

https://m.edsoo.ru/P7S2L1M2M

45

3aBHCHUMOCTD CHJIBI TOKA OT
HanpspkeHus. 3akoH OMa st
yJacTKa Ienu

https://m.edso0.ru/D8J5G7Q5S

46

Jlaboparopnas pabota

https://m.edsoo.ru/R7A5GOISN




"UccnenoBaHue 3aBUCUMOCTH
CHWJIBI TOKA, UIYIIETo Yepe3
PE3UCTOP, OT CONPOTUBIICHUSI
pe3ncTopa ¥ HanpsHKCHUS Ha
pesucrope"

47

IlocnenoBaTennrHOE U
napajuieIbHOE COCTUHCHUS
MIPOBOTHUKOB

https://m.edsoo.ru/A7Q8Y5P7B

48

Jlaboparopuas pabota "IIpoBepka
IpaBHjia CJIOKCHUA HaHpSDKeHI/II\/'I
IIpU TOCJICAOBATCIIBHOM
COEMHEHHUH ABYX PE3UCTOPORB"

https://m.edsoo.ru/M1C7Z7D9S

49

Jlaboparopnas padota "IIpoBepka
IpaBujia JIs1 CUJIbI TOKA MpU
napajjicJibHOM COCANHCHUUN
pe3uctopos"

https://m.edsoo.ru/D3J6REN6E

50

Pemenue 3aga4 Ha npUMEHEHUE
3akoHa OMa 7151 pa3IngyHOro
COEIMHEHHMSI TIPOBOJHUKOB

https://m.edsoo.ru/A7SOW2R1W

51

PabGora 1 MOIIHOCTH
AJIEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

https://m.edsoo.ru/E4A2Z3D7T

52

JlaboparopHnas pabora
"Onpenenenue paboTel U
MOIIHOCTH AJIEKTPUYECKOTo ToKa"

https://m.edsoo.ru/E2P6V8C3Q

53

DNEeKTpUYECKHe LU U
NOTPEeOUTENH IIEKTPUUECKOM
sHeprum B ObITy. KopoTkoe
3aMbIKaHUE

https://m.edsoo.ru/R7F2V1B5T




54

HOCTOSIHHLIG MarHuThbl, UX
B3alMOJICICTBUE

https://m.edso0.ru/Z0C9C1MS8S

55

VYpok-uccienosanue "Mzyuenue
HOJIEW TIOCTOSHHBIX MArHUTOB"

https://m.edsoo.ru/I1K1R5T7B

56

MaruutHoe mojie. MarHuTHoe
oJIe 3eMJIM U €T0 3HAa4YEHUE I
JKU3HU Ha 3emiie

https://m.edsoo.ru/A1B1G4M9L

57

[ToaroToBka K KOHTPOJIBHOU
pabore 1o Teme "DIeKTPUIECKue
3apsibl. 3apsHKEHHBIC Tella U UX
B3auMoacucTBUA. I10CTOSHHBIN
AJIEKTPUYECKUM TOK"

https://m.edsoo.ru/L5D2E0L40

58

KontponbHas padoTa mo teme
"DneKkTpuuecKre 3apsabl.
3apsiKEHHbIE TeJla U UX
B3auMoacucTBUA. I10CTOSHHEBIN
ANEKTPUICCKUI TOK" /
Bcepocculickas npoBepodHas
paborta

https://m.eds00.ru/G7X7C706X

59

PeseprubIit ypok. Pabora ¢
TekcTamu 1o Teme "llocTosHHbIN
ANIEKTpUUYECKHil TOK" /
Bceepoccuiickas npoBepodyHas
pabota

https://m.edsoo.ru/FSD8D9T8N

60

OnbIT Opcrena. MarHuTHoe mose
AIEKTPUIECKOTO TOKa MarHuTHoe
T0JI€ KaTYIIKH C TOKOM

https://m.edso0.ru/T9L1S9K0Q

61

[TpuMeHeHHe IIEKTPOMArHuTOB B
TexHuke. Jlaboparopnas padora

0.5

https://m.edsoo.ru/M8VINEDOL




"N3y4yeHue neicTBUSL MarHUTHOTO
OJIS1 HAa MPOBOJIHUK C TOKOM"

62

DNEeKTpOABUTATEIb TOCTOSIHHOTO
ToKa. Mcnonp3oBanue
3JIEKTPOJIBUTATENEH B
TEXHUYECKUX YCTPONCTBAX U HA
TpaHcnopte. JlabopatopHas
pabora "KoHcTpynpoBaHue u
n3ydeHue paboThl
AJIEKTPOJBUTATENS "

https://m.edsoo.ru/J1V7A7C21

63

OmnbiTel @apazest. 3akoH
ANEKTPOMArHUTHOM MHIYKITUH.
[IpaBuio Jlenna

https://m.edsoo.ru/ESLEMOH4 W

64

OnextporerepaTop. CriocoObt
MIOJIYYEHUS DIEKTPUIECKON
SHEPruu. DINEKTPOCTAHLINU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEpPIrun

https://m.edsoo.ru/FESHEWIRSI

65

IToaroroBka K KOHTPOJIBHOMI
pabote mo Teme "DIeKTpUYECKHe
Y MarHUTHBIC SIBICHUS"

https://m.edsoo.ru/G1L3L2X7L

66

KonrponsHas pabora o Teme
"DJIeKTpUUECKUE U MarHUTHbBIE
SIBJICHUS"

https://m.edsoo.ru/Y2X8R3FON

67

PeseprubIit ypok. Pabora ¢
TeKcTaMH 110 TeMe "TeruioBrIe
siBiieHus"

https://m.edsoo.ru/J1J3F9B6T

68

Peseprubiit ypok. Pabora ¢
TEKCTaMH I10 TeMe "MarduTHele

https://m.edsoo.ru/P912DIKOW




siBiIeHus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

14.5




9 KJIACC

KoauuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero U3ydeHHsi ~ 00pa3oBaTe/IbHbIE pecypchl
padoTsI padoThI

M .

1 CXAHMTACCROE ABIICHHC 1 https://m.edsoo.ru/F4AG6C1IM7F
MarepuanbHas TOUKa
Cucrema orcuera.

2 OTHOCUTEIBHOCTh MEXAHUUYECKOTO 1 https://m.edsoo.ru/NSCOFSESF
JIBUKCHHUSI
PaBrOMepHOE OJINHEWHOE

3 BHOMEPHO® HPAMOMHIHEHH 1 https://m.edso00.ru/Y4X4HTN6C
JBUKECHHE
HepaBHOMepHOE pAMOIUHENHOE

4 nBxenue. CpenHss u 1 https://m.edsoo.ru/VOU7B4D1Z
MTHOBEHHAsi CKOPOCTb
[Ipsamonuneiinoe

5 PaBHOYCKOPEHHOE JBHKEHUE. 1 https://m.edsoo.ru/JOP612ROH
VYckopenue
CKOpOCTh NPAMOJIMHEITHOTO

6 PaBHOYCKOPEHHOTO IBUKEHUS. 1 https://m.edsoo.ru/M9E114S5N
I'padux ckopoctr
JlaGopaTtopHnast pabota
"Onpenenenne yCKOpeHus Tea

7 pe yexop 1 1 https://m.edsoo.ru/O0P8S4C1J
IIPU PaBHOYCKOPEHHOM JIBUXKEHUU
10 HAKJIOHHOW IIJIOCKOCTH"
CBobOoaHoe najeHue Tei. OmbIThI

8 A A 1 https://m.edso00.ru/J9Y3Z2J1G
[Nanunes

9 PaBHOMEpHOE IBHIKEHUE 110 1 https://m.edsoo.ru/R8K1U9L4L




okpy>kHocTH. [lepuo u yacrora
obparmenus. JIuneitHas u yrioBas
CKOPOCTH

10 Henpoctpemuressioe https://m.edsoo.ru/ASOIKINOU
YCKOpEeHHue
IT I H .B

11 CPBBIH 3AKOH HBIOTOHA. BEKTOP https://m.edsoo.ru/H6G217N4R
CHIIBI
Bropoii 3akon HeroToHa.

12 B https://m.edsoo.ru/F8S7TNIT5N
PaBHOelicTBYIOIIAs cHla
T I H .

13 PETHH 3aKOH HbIOTOHA https://m.edsoo.ru/SSW4B2VOR
Cynepnio3unust Cui
P

14 CHICHHE 337141 Ha MPUMCHCHHIE https://m.edsoo.ru/X4E7S7E6C
3akoHoB HeroToHa

15 Cuia ynpyroctu. 3akoH ['yka https://m.edsoo.ru/WOR3BOB2E
P

16 CIICHHE 3a7asl 110 Teme «Cua https://m.edsoo.ru/NINSUOH10
YIIPYTOCTHY
JlaGopaTtopHnas pabota

17 «OnpenenenHne KeCcTKOCTH https://m.edsoo.ru/JOR6G3A10
MPY>KUHBD»

18 Cuina TpeHust https://m.edsoo.ru/X7J9P9S8E
Pemenne 3amad nmo teme «Crna

19 HICHHC SAIAT HO TEME (AT https://m.edsoo.ru/Z7K6Q4V2V
TPECHUSI
JlaGopaTtopHnas pabota

20 "Onpenenenue kodphuireHTa https://m.edsoo.ru/USB6R1V0Z
TPEHHUS CKOJIbKEHUS"
Pemenue 3amgau mo reMe "3aKOHEI

21 Hprorona. Cuna ynpyroctu. Cuna https://m.edsoo.ru/B6USWIARZ

TpeHus"




22

Cuna TKeCTH U 3aKOH
BCEMHUPHOTO TATOTCHHSI.
YckopeHnue cBOOOHOTO TMaICHUS

https://m.edsoo.ru/D9E4E9127Z

23

VYpoxk-koupepenuus "/IBmxenue
TEJI BOKPYT I'PaBUTAlIMOHHOI'O
uentpa (CojiHeuHasi CUCTEMA).
INamaxkTuku"

https://m.edsoo.ru/T414P7P8W

24

Pemenne 3agad o reme "Cuia
TSDKECTH U 3aKOH BCEMUPHOTO
TATOTEHUS"

https://m.edsoo.ru/Z7P614D6B

25

[TepBast kocMHU4YeCcKasi CKOPOCTb.
HeBecoMocTh 1 neperpysku

https://m.edso0.ru/Q3T3V3Z0Y

26

PaBHOBECHE MaTepUaIbHOI TOUKH.
AOCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKpEIUIEHHOW OChIO BPAILICHMUS.
MowmenT cuibl. LlenTp TsoxecTn

https://m.edsoo.ru/P1A7D407W

27

PaBHOBECHE MaTepUaIbHOI TOUKH.
AOGCOMIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA €
3aKpEIUIEHHOW OChIO BPAILICHHUS.
MowmeHT cunsl. LleHTp TsKecTH

https://m.edsoo.ru/HOW1S5W8T

28

Pemenue 3agad mo reme "MoMeHT
cunbl. LlenTp Tsxectn"

https://m.edsoo.ru/B8T6J2J6K

29

IToaroroBka Kk KOHTPOJIBHOMN
pabote no Teme "MexaHu4ecKoe
nBxeHue. Bzaumopeiictue ten"

https://m.edsoo.ru/ISX6B0B11

30

KoHnTposnbHast pabota mo Teme

https://m.edsoo.ru/W1V8P6V3B




"MexaHn4eCcKOe IBIKEHUE.
BsaumonetictBue Tea"

HNmvnynec Tena. UMImysabc CUIBL.
3aKOH COXpaHEHMsI UMITYJIbCA.

31 https://m.edsoo.ru/D5U2T9J5B
VYipyroe u Heynpyroe
B3aHUMOCHUCTBIE
Pemrenne 3aga4 mo teme "3ako

32 HICHHE Sa7at 1o T M" Ko https://m.edsoo.ru/M6H4VI1Q6L
COXpaHEHHUsI UMITYJIbCa
Vpok- "P

33 POK-KOHGepeHLILA eaKTHBHOf https://m.edsoo.ru/N2S4USJ8T
JBIDKEHUE B MIPUPOJIC U TEXHHUKE
M 0

34 examireckas pabota https://m.eds00.ru/S3V3B4VIT
MOIIIHOCTb
Pa6

35 abOTA CHITB TDKECTH, CHIbL https://m.edsoo.ru/N6N9E3J4U
YOPYTOCTH U CUJIBI TPEHUS
JlaGopaTtopHnas pabota
«Omnpenenenne padOTHI CHITBI

36 TPEHHS TP PABHOMEPHOM https://m.edsoo.ru/J1G1B4T2Q
JIBM>KCHUH TEJIa 10
TOPU3OHTAILHON MTOBEPXHOCTU»
C OOTBHI.

37 BASE SHEPTHH 1 pabOTRI https://m.edsoo.ru/C2V7B6E21
[ToTreHManpHast HEPTUst
K . T

38 HHeTHHCCka ?Heprml copemMa https:/m.edsoo.ru/J3TSL3D5T
0 KHHETUYECKOW SHEPTUH
3aKoH coxpaHe JHE

39 KOH COXPAHEHI SHEprHit B https://m.edsoo.ru/M8VOW3W3F
MCXaHHKE
JIa6 o n

40 abOpATOpHad pabota (X3yaeHHe https://m.edsoo.ru/M3S2Y8J1H
3aKOHA COXPAHEHUS YHEPTUN»

41 KomnebaTenpbHOE IBHIKCHHUE U €TI0 https://m.eds00.ru/S2N5G8W2K




XapaKTCPUCTUKU

42

3aTyxatomye KojaeOaHusl.
BrinyxieHHbIe KOJICOaHus.
Pe3onanc

https://m.edsoo.ru/N3SOW1USE

43

MaremaTuueckuid U Npy>KUHHBIN
MasiTHUKU

https://m.edsoo.ru/I9M6I4R7Z

44

Ypok-uccnenoBanue
«3aBHUCHUMOCTH TIEpUOa
KOJIEOAHHH OT )KECTKOCTH
MIPY>KUHBI U MAcChI TPy3a»

https://m.edsoo.ru/Y4K3Y5P8X

45

[IpeBpamienue 3Hepruu npu
MEXAaHUYECKUX KOJIeOaHUsIX

https://m.edsoo.ru/L4W6V5Y9U

46

JlaGopaTtopHnas pabota
«OmnpeneneHue 4acToThl U
nepuo/ia KoJeOaHui MpyKMHHOTO
MasiTHUKa»

https://m.edsoo.ru/D4T9R1F5R

47

JlabGopaTtopHnas pabora «IIpoBepka
HE3aBUCHMOCTH TIEPHUO/Ia
KoJIeOaHUH TPpy3a, MOABEIICHHOTO
K HUTH, OT MacChl rpy3a»

https://m.edsoo.ru/S4M7L4W3V

48

Mexanndeckue BoJIHEL. CBoOMCTBA
MEXaHUYECKUX BOJIH.
[IpomonbHBIEC U TTONIEPEUHBIE
BOJIHBI

https://m.edsoo.ru/B2F6X2X0R

49

VYpok-koH(pepeHus
"MexaHu4ecKHre BOJHBI B TBEPIOM
tee. CelicMudeckue BOTHBI"

https://m.edsoo.ru/W1WOM9JO0M

50

3Byk. Pacnipoctpanenue u

https://m.edsoo.ru/A7R9U7S7Q




OTPAKCHUC 3BYKa

51

Ypok-uccienoBanue
"HaGmrogenne 3aBUCHMOCTH
BBICOTBI 3ByKa OT 4acTOTHI"

https://m.eds00.ru/N4Z4K9C9Y

52

['poMKOCTb 3ByKa U BBICOTA TOHA.

AKYCTUYECKU PE30HAHC

https://m.edsoo.ru/JIR2ZM3Q3W

53

Ypok-koHpepenius "YapTpazByk

1 nH(GPa3BYK B IPHUPOAC U
TEeXHUKe"

https://m.edsoo.ru/U3W9Q7R9IS

54

IToaroroBka Kk KOHTPOJIBHOMN
pabote o Teme "3aKOHbI
coxpaHeHusd. MexaHn4eckue
Kosie0aHusl U BOJHBI"

https://m.edsoo.ru/FEM2Q6T5V

55

KonTtponsHas pabora o teme
"3aKOHBI COXpaHEHUSI.
Mexanuueckre KojieOanus u
BOJIHBI"

https://m.edso0.ru/V4G6V1F4Q

56

DJIEKTPOMArHuTHOE MOJIE.
3JI€KTp0MaI‘ HUTHBIC BOJIHBI

https://m.edsoo0.ru/U6Q7S6X6F

57

CBoMCTBa 3JIEKTPOMArHUTHBIX
BOJIH

https://m.edsoo.ru/K7B7Z4W6C

58

VYpoxk-konpepenuus "[lkana
BHCKTPOMaI‘HI/ITHBIX BOJIH.
Hcnons3oBanne
3JICKTPOMArHUTHBIX BOJIH JJIS
COTOBOM CBSI3U"

https://m.edsoo.ru/SOU6RBI1 C

59

Ypok-uccnenosanue "M3yuenue
CBOMCTB SJICKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/T3R1R0OCSI




C IOMOIILI0 MOOMIIBHOIO
tenedona"

60

Pemienue 3aZla4 Ha OIIpCACIICHUC
YHaCTOThI U JJIMHBI
BHCKTPOMaFHHTHOfI BOJIHBI

https://m.edso0.ru/Q2V5SN7R5J

61

DneKTpOMarHuTHas pUpoia
cBera. CKkopocTh cBeTa. BosiHOBBIE
CBOICTBA CBETA

https://m.edsoo.ru/S1UOF1L6Y

62

HcTouHuku cBeTa.
[IpsamonuneiiHoe
pacrpocTpaHeHHE CBETA.
3atmenus CosnHia u JIyHbl

https://m.edso0.ru/Q8A4S9T4J

63

3aKOH OTpa)K€HUsI CBETa. 3epKaia.
Pemenue 3aga4 Ha TpUMEHEHUE
3aKOHa OTpa)KeHUsI CBETa

https://m.edsoo.ru/Z5A3H2U4R

64

[Ipenomiienne cBeta. 3akoH
MMPCJIOMJICHUA CBCTA

https://m.edsoo.ru/M2H2C8U4S

65

[TonHOE BHYTpEHHEE OTPAKEHUE
cBera. Mcnonp30BaHue MOJIHOTO
BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX

https://m.eds00.ru/N4S3PSE9T

66

JlaGopaTtopHnas pabota
"NccneqoBaHue 3aBUCUMOCTH
yrJja IpeIOMIIEHUS CBETOBOIO
JIyda OT yrJjia maJICHUs Ha I'paHUIIC

"BO3yX-CTEKIIO

https://m.eds00.ru/S3DIN6TIT

67

VYpok-koH(pepeHus
"M cnoap30BaHue TOJIHOTO

https://m.edsoo.ru/YOT3K7BON




BHYTPEHHETO OTPAKEHUS:
CBETOBOJIBI, ONITHKOBOJOKOHHAS
CBSI3b"

68

JInnzel. OniTnyeckast cuja JIMH3EI

https://m.edsoo.ru/I7VON3C6C

69

[TocTpoenune n3o0paxeHuit B
JIMH3aX

https://m.edso0.ru/K6Z010T2C

70

JlaboparopHas paboTa
"Onpenenenne GOKyCHOTO
PacCTOSIHUS U ONITHYECKOW CHITBI
cobuparomiei TuH3bI"

https://m.edsoo.ru/I8J5C1E2F

71

VYpok-koHpeperuus "OnTuueckue
JMH30BbIe TPUOOpH"

https://m.edsoo.ru/X3HIIOW7U

72

I'ma3z xak onTudeckas cucreMa.
3peHue

https://m.edsoo.ru/REM7Q5I1A

73

VYpoxk-koupepennus "JledexTs
3penusi. Kak coxpanuts 3peHue"

https://m.edsoo.ru/N6D1A6Z3Q

74

Paznoxenue 6enoro cBera B
cnektp. OneiTel HptoTOHA.
CrnosxeHue CIeKTPaIbHBIX IIBETOB.
Hucnepcus ceera

https://m.eds00.ru/G60O60O1H6Y

75

JlaboparopHas paboTa "OnbITH 110
pa3IoKEHUIO OEIIOTo CBEeTa B
CIIEKTpP U BOCIPUATHIO LIBETA
IPEMETOB MPH WX HAOIIOJCHUN
4yepe3 1BETOBbIE GUIBTPHI"

https://m.edsoo.ru/R7U7B4P1K

76

VYpok-npaktukym "BoaHoBbIe
CBONCTBA CBETA: IUCIIEPCHU,
uHTepdepeHys u auppaxus”

https://m.edsoo.ru/T21.4Z0X8T




OmnsiThl Pesepdopaa u

77 https://m.edsoo.ru/X9G1Z8I1P
TJIaHETapHAsk MOJISTh aTOMa
I1 Bopa. M

78 OCTYTIATRL bopa. MOACTH aToMa https://m.edsoo.ru/A7C3C9B5V
bopa
Hcnyckanue u MOTJIONeHUE CBeTa

79 atoMoM. KBaHTHI. JInHeuaTsIe https://m.edsoo.ru/C6Q6K4B0B
CIIEKTPhI
VYpok-npaktukym "Habmronenue

80 " https://m.edsoo.ru/USD5G7M30
CIIEKTPOB UCITYCKAHUS

81 PagnoakTUBHOCTE U €€ BUIBI https://m.edsoo.ru/ESV7FOP1X
CTtpoeHne aTOMHOTO a.

82 TPOCHHE aTOMHOTO 1P https://m.edsoo.ru/GOA9Q8P4U
Hyknonnast Monens
P .

83 AMOAKTHBHPIC PCBPATICHI https:/m.eds00.1u/G2V8Z1Y8N
H30Tonbl
P :

84 | CHICHHE S/t TO TeMe " https://m.edsoo.ru/J7K2G5V5L

PannoakTuBHBIC TTPEBPALIICHHS

85 [lepuon nonypacnana https://m.edsoo.ru/V3IW7A9K3C
Ypok-koHpepeHuus

86 "PanuoakTuBHBIE U3TyYEHUS B https://m.edsoo.ru/T1S9P6ISI
IpUPOJIE, MENULIMHE, TEXHUKE"
SnepHblie peakyu. 3aKOHbI

87 COXpaHEeHUs 3apsiA0BOro U https://m.eds00.ru/N8O7SON3K
MacCOBOI'0 YHCE
OHe CBSI3H aTO ep.

88 HEPTIL CBA3H aTOMHBIX AIEP https://m.eds00.ru/Q4MOU0X5G
CB43b MaccChl U SHEPTUH
Pemenue 3amau mo reme

89 | HCHHAE saaa i T' M https://m.edsoo0.ru/I0LOS3U6W

S nepHbie peakuu
90 Peakuuu cunTe3a u neneHus saep. https://m.edsoo.ru/T3A7TILIG




Wcrounuku sneprun ConHua u
3BE3N

91

Ypok-konpepenmus "AnepHast
sHeprertuka. Jlencreus
paZMOAaKTUBHBIX U3TYYECHUH Ha
JKUBbIE OPraHU3MBbI"

https://m.eds00.ru/X102Z5W30

92

[ToaroroBka K KOHTPOJIBHOM
paboTte mo Teme
"DIeKTpOMarHuTHOE MOJIE.
DNEeKTPOMAarHUTHBIE BOJHBI.
KBanToBrie saBienus"

https://m.edsoo.ru/L9Y3HEI2X

93

KoHnTposnbHast pabota mo teme
"DIeKTpOMarHuTHOE MOJIE.
DNIEKTPOMArHUTHBIE BOJIHBI.
KBanToBsie siBneHus"

https://m.eds00.ru/O3Z8X0G5V

94

[ToBTOpeHue, 0600IICHHE.
JlaGopaTopHbie pabOTHI 1O Kypcy
"B3aumonaencreue Tea"

https://m.edso0.ru/G3Y700L6R

95

[ToBTOpEeHmE, 0600IICHHE.
Pemenue pacueTHbIx U
KayeCTBEHHBIX 3a7a4 10 TEME
"TemnoBsbie mporecch”

https://m.edsoo.ru/ISU6K308L

96

[ToBTOpEeHme, 0600IICHHE.
Pemenue pacueTHbIx U
KayeCTBEHHBIX 3a7a4 10 TEME
"KIIJI TermoBbIX aBurarenci'

https://m.edsoo.ru/I1C611UQOW

97

[ToBTOpenue, oboOIICHNE.
Pemenue pacueTHbIX U
KayeCTBEHHBIX 33/1a4 10 TeEME

https://m.eds0o0.ru/M91703R8N




"KII/] anexTpoycTaHoBOK"

98

[ToBTOpEeHHE, 0600IICHHE.
JlabopatopHbie pabOTHI 1O KypCy
"CseTOBEI€E ABIEHUSA"

https://m.edsoo.ru/N3C8J6N4B

99

[ToBTOpenue, 0600meHue. PaGoTta
C TeKCTaMH I10 TeMme "3aKOHEBI
COXpaHEHHUs B MEXaHHUKE"

https://m.edsoo0.ru/NIN5Z9T4L

100

[ToBTOpenue, 0600mmeHue. Pabora
¢ Tekctamu 110 Teme "Koaebanus
Y BOJIHEI"

https://m.edsoo.ru/PSW1Q5R7G

101

[ToBTOpenue, o6oduenne. Pabora
¢ TekcTtamu 110 TeMe "CBeTOBEBIE
sBieHus"

https://m.edsoo.ru/D4V0Z0MO0I

102

[ToBTOpenue, 0606menHue. Pabora
¢ Tekctamu 1o Teme "KBanrosas u
sanepHas pusuka'

https://m.edsoo.ru/L519U6G3L

OBIIEE KOJIMYECTBO YACOB I10
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IMPOBEPSIEMBIE ITPEMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON MIPOI'PAMMBI OCHOBHOI'O
OBIIEIO OEPA3OBAHMUS

7 KIIACC

Kon
NpoBepPsSIeMOro
pe3yJbTara

IIpoBepsiemble nMpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa30oBaTeJIbHON MPOrPaAMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs

1.1

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

pasiindaTth SABJICHUA 110 ONHMCAHWIO HX XapaKTCPHBIX CBOIMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/IBI/II-ICCK0€ SABJICHUC

1.3

pacro3HaBaTh NPOSIBICHUE W3YYEHHBIX (DU3UUECKUX SBJICHUH B
OKpY’KalollleM MHpE, B TOM 4YHCie (U3NYECKUE SIBICHHUS B MPUPOJE,
IpU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 3a7ayy B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3UUCCKUX SBICHUIN

1.4

OIMCHIBATh H3Yy4YCHHBIE CBOWCTBA Tel MW (U3MUCCKHE SIBJICHUS,
UCTIONB3Yysl (U3NYECKHE BEJIMYUHBI, TP OINUCAHUU MPABUIBHO
TPAaKTOBaTh (PM3MYECKUN CMBICT HCIONB3YeMbIX BEIUYUH, HX
0003HauCHHS M €AUHUIIBI (PU3MUECKUX BETUYMH, HAXOAUTh (POPMYIIHI,
CBSI3BIBAIOINME JaHHYIO (U3MYECKYI0 BEIWYMHY C JPYTUMH
BEIMYMHAMHU,  CTPOUTh TpapUKd  M3YYEHHBIX  3aBHCUMOCTEH

(bU3UYECKUX BEIHMYUH

1.5

XapaKkTepru30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U TPOIECCHI,
UCIIOJIb3YSl M3YYEHHBIC 3aKOHBI, IIPU OTOM JaBaTh CIIOBECHYIO
(GopMyNIHpPOBKY 3aKOHa U 3allMChIBaTh €ro MaTeMaTHYecKoe

BBIpaKCHHE

1.6

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA TENl, B TOM
yhclle M B KOHTEKCTE CHUTyallM IPAaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbIABIATH I[PUYUHHO-CIEICTBCHHbIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 JIOrMYecKux ImaroB ¢ omopoid Ha 1 — 2
U3yYEHHBIX CBOMCTBA (PU3NYECKUX ABICHUH, PU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

pemaTth pacuéTHble 3aAauv B 1 — 2 nedcTBUSI, UCTIONB3Ysl 3aKOHBI U




bopMyIibl, cBs3bIBaIOLINE (PU3UMUECKHUE BEIMYMHBI: HA OCHOBE aHAJIN3a
YCIIOBHSI 3aJaydl  3alUChIBaTh KPATKOE YCIIOBHE, MOACTABIAThH
buznyeckue BeIUYMHBI B POPMYJIIBI M TPOBOJUTH Pacu&Thl, HAXOAUTH
CIIPaBOYHbBIC JaHHBIC, HEOOXOAMMBIE JJIsi PEIICHUs 3a]a4, OIICHUBATh

PEaTMCTUYHOCTD MOTYYEHHON (PU3MIECKON BEITMUHNHBI

1.8

pacro3HaBaTh IMPOOJIEMBI, KOTOPbIE MOXHO PEHIMTh TPU TTOMOIIH
(1)I/I3I/I‘-IGCKI/IX MECTOOOB, B OIIMCaAHHU HUCCJICOAOBAHHA  BBIACIATH
MpoBepsieMoe  TPEANojoXkeHne  (TUrmoresy),  pasauyaTth |
UHTEPIPETHPOBATh TOJYYEHHBIH pPe3ylbTaT, HaXOIUTh OIIMOKH B

XO0J¢€ OI1ibITa, ACJIAaTh BBIBOJEI I10 €0 pE3yjibTaTaM

1.9

IPOBOANTH OMNBITHI MO HAOMIONCHNIO (U3MYECKUX SBICHUH WIH
¢usmueckux  CBOMCTB  Ten:  (OpMyTUpOBaTH  MPOBEpSiEMbIE
IPEANONIOKEHUS,, COOMpaTh  YCTAaHOBKY M3  IPEIUIOKEHHOTO

000pyI0BaHUS, 3aUCHIBATH X0 ONbITa U (POPMYIUPOBATH BHIBOJIBI

1.10

BBITIOJHATE MPAMBIC H3MCPCHUSA C HUCIOJIB30BAHUCM AHAJIOTOBBIX W
M(POBBIX MPUOOPOB, 3aMKCHIBATH IMOKA3aHUS MPUOOPOB C YUIETOM

3aJJaHHOHM a0COJIIOTHOM MOTPEUIHOCTH U3MEPEHUI

MPOBOJIUTh  WCCJCAOBAHHE  3aBUCHUMOCTH  OJHOW  (DU3UMYECKOM
BEIIMYUHBl OT JPYro C HCIOJb30BAHUEM IPAMBIX HW3MEPECHU,
y4acTBOBaTh B IUIAHHUPOBAHWHM YYEOHOTO HCCIEAOBaHUS, COOMpaTh
yCTaHOBKy W BBIIIOJIHATH I/I3MepeHI/ISI, CJIGI[YH HpeIIHO)KeHHOMy HJIaHy,
(bUKCUPOBATh PE3YNIBTAThl TOJYYCHHOM 3aBUCUMOCTH (PU3NUECKHX
BCJIMYHUH B BHUJIC Hpe,[IHO)KeHHLIX T8.6JII/II_I 58 I‘paq)I/IKOB, JcJ1aTb BBIBOJbI

I10 pE3yjbTaTaM HCCICOOBAHHUA

1.12

IPOBOJUTh KOCBEHHBbIE H3MEpPEHUs (PU3MUYECKUX BEJIUYUH, CIEays
NPEeUI0KEHHONW MHCTPYKIUH: MIPU BBIOJHEHUH U3MEPEHUI coOupaTh
JKCIIEPUMECHTAIIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAYEHUE HMCKOMOU

BCJIMYHHBI

1.13

coOmoaTh IMpaBUja TEXHUKUM Oe3omacHOCTH Tpu  paboTe ¢

1abopaTOpHBIM 000PYI0BaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JECHCTBUS NPUOOPOB M  TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaTb IPUHLMIBI JEUCTBUS M3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB € IMOMOIIBI HMX OIHUCAHHA,
UCTONB3ysl 3HAaHUA O CBOMCTBaxX (DU3MYECKHX SIBICHHH U

HeoOXoauMBbIe (PU3NUYECKHE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

NPUBOAUTH TPHUMEPHl (HAXOAUTh HWH(POpPMALUIO O TMpUMEpax)
NPaKTUYECKOTO UCTIOIb30BaHUS (PU3NUECKUX 3HAHUI B MOBCEIHEBHOM
KU3HM i o0ecriedeHus: Oe30MacHOCTH TpH  OOpalieHuu ¢
npubopaMy U TEXHUYECKHMMH YCTPOWCTBAMH, COXPAHEHUS 3/10POBbs U

cOOII0ICHHSI HOPM SKOJIOTHUECKOT0 IOBE/ICHHUS B OKPYKaloIIel cperie

1.16

OCYILECTBIIATh OTOOP MCTOUYHMKOB MH(popManuu B cetd MHTepHeT B
COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIONINXCA 3HAHUM W IyTEM CPAaBHEHUS Pa3IUYHBIX MCTOYHHKOB
BBIJICJIATE MH(OPMAINIO, KOTOpasi SBISETCS HPOTHUBOPEYMBON HITH

MOET OBITh HEJOCTOBEPHOI

1.17

UCIIOJIb30BaTh pu BBIIIOJIHEHUH y4eOHBIX 3a1aHUI
HAYYHOIIONYJISIPHYIO ~ JIUTEeparypy  (usuueckoro  cojep:kaHus,
CIIpaBOYHBIE MaTepHallbl, pecypcbl ceTh VIHTepHeT, BIaAeTh
npuéMamMM KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOpMALUT

13 OJIHOW 3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KPAaTKHE NMUCbMEHHbIE U YCTHBIE COOOIICHMUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMaUK (HU3NYECKOTO
coJlep’KaHus, B TOM YHCIe MyOJUYHO JeJaTh KpaTKue COOOUICHHS O
pe3ynabTatax MPOEKTOB WIM YYEOHBIX MCCIEIOBaHUNA, IpPHU 3TOM
rpaMOTHO HCMOJIb30BAaTh HM3YYEHHBIM MOHATUMHBIN ammapar Kypca

(U3UKH, COMPOBOXKIATH BHICTYINICHHE MTPE3CHTAIICH

1.19

IIPU BBITIOJTHEHUH Y4EOHBIX MPOEKTOB U MCCIEAOBAHUMN pacHpeeisTh
00s13aHHOCTH B TPYNIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 3a/1a4aMH,
CIIEUTh 32 BBHINOJHEHHEM IlJlaHa NEeUCTBUM, a/JIeKBaTHO OIICHUBAThH
COOCTBEHHBIM BKIIQJ] B JCATCILHOCTh TPYIIBI, BBICTPAWBATH
KOMMYHUKaTHUBHOE B3aMMO/ICICTBHE, YUUTBIBAs MHEHHE

OKPY>KaIOIINUX

8 KUIACC

Kon
NpoBepPsSieMOro
pe3yJbTara

[IpoBepsiemble nMpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeJIbHON MPOrPaAMMbI OCHOBHOT'0 00111er0 00pa30BaHUs

1.1

HCIIOJb30BAaTh IMOHATHA

1.2

pasiindaTtb SABJICHUA 110 OMNHMCAHWIO HX XapaKTCPHBIX CBOIMCTB U Ha




OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JAHHOE (PU3NUYECKOE SBIICHHUE

1.3

pacno3HaBaTh IMPOSBICHWE W3YYEHHBIX (U3MUECKUX SBICHUNA B
OKpY’KalollleM MHpe, B TOM 4ucie (U3NUYECKUE SIBICHHUS B MPHUPOJIE,
IIPU 3TOM TEPEBOJUTH MPAKTUUYECKYIO 3aJauy B y4eOHYIO, BBIICISThH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKK) (PU3UUECKUX SIBICHUN

1.4

OMKCHIBATh M3YYCHHBIC CBOWCTBA Tel W (PU3MYECKHE SIBICHHUS,
UCTIONB3ysl (U3NYECKHE BEJIWYUHBI, TIPU OIMCAHUU MPAaBUIBHO
TPaKTOBaThb  (U3MYECKUH  CMBICT  HUCHOJB3YEMBIX  BEJIHYUH,
0003HaYCHHSI U €AMHUIIBI (PU3UYECKUX BEITWYWH, HAXOAUTh (DOPMYJIBI,
CBS3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIUYHHY C JPYTHMH
BEIMYMHAMH, CTPOUTh TpapUKH  HM3YYCHHBIX  3aBHCHMOCTEH

(U3HYECKUX BEIIUYNH

1.5

XapaKkTepru30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U TPOIECCHI,
UCIIOJIb3YSl M3YYEHHBIC 3aKOHBI, IIPU OTOM JaBaTb CIIOBECHYIO
(GopMyNIHpPOBKY 3aKOHa U 3alMChIBaTh €ro MaTeMaTHYecKoe

BBIpaKCHHE

1.6

O6’b$ICHSITI: (I)I/IBI/I‘-IGCKI/IG MponccCul U CBOIICTBa TCJI, B TOM 4YHUCJIC U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBIABJIATH NPUYUHHO-CICACTBCHHLIC CBA3U, CTPOUTD 06’[)$ICHCHI/IG n3 1
— 2 JIOTMYECKUX IIaroB ¢ MOMOIIbI0 | — 2 HM3y4YeHHBIX CBOWCTBA

bu3nUecKux sBICHUN, PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemarb pacuéTHble 3a7auu B 2 — 3 AEMCTBUSI, UCHOJB3YS 3aKOHBI U
bopMyIibl, cBs3bIBaIOLINE (PU3UUECKHUE BEIMYMHBI: HA OCHOBE aHAJIN3a
YCIJIOBHSI 33/1a4M 3aMUChIBATh KPATKOE YCIOBUE, BBISBISITH HEJJOCTATOK
JMaHHBIX U1 pelIeHHs 3a7aud, BbIOMpaTh 3aKOHBI U  (HOPMYIbI,
HEoOXoauMBbIe Al €€ pelleHus, MPOBOAUTh PAcUEThl U CPABHUBATH
MOJlyYeHHOE 3HaueHWe (U3NYECKOW BEJIMYMHBI C W3BECTHBIMHU

JaHHBbIMH

1.8

pacmo3HaBaTh IMPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh TPU TTOMOLIH
(U3NUECKNX METOJI0B, UCIOb3Yys ONMCAHUE UCCIIEJOBAHUS, BBIACIATD
IIPOBEPSEMOE IPEAIOJIOKEHUE, OLCHUBATh IIPABUIIBHOCTH IOPSIKA

MIPOBEICHUS UCCIICIOBAHUS, JIETIaTh BBIBOIbI

1.9

IPOBOANTH OMNBITHI 1O HAOMIONCHNIO (U3UYECKUX SBICHUH WIH
¢usmueckux  CBOMCTB  Ten:  (OpMyTUpOBaTH  MPOBEpsieMbIe

NPENNOJIOKEHNs, CcoOUpaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO




000py/10BaHusl, ONKUCHIBATh X0/ OMNbITA U (POPMYITUPOBATH BHIBOIBI

1.10

BBINIOJIHATH IPSAMBIE HM3MEPEHUS C HCIOIb30BAHMEM aHAJOTOBBIX
npruOOPOB U AATYMKOB (PU3MUYECKUX BEIMYHH, CPABHUBATH PE3YJILTAThI

HU3MEPEHHUH C YIETOM 3aIaHHOU a0COIFOTHOM MOTPEITHOCTH

MPOBOJIUTH  WCCJCJAOBAHHE  3aBUCHUMOCTH  OJHOW  (DU3UMYECKOM
BCJIMYUUHBI OT I[py'I“Of/'I C MHCIIOJIB30BAHUEM HpHMBIX HSMGPGHHﬁZ
IJIAHUPOBATh HCCIEAOBAaHUE, COOMPATh YCTAHOBKY W BBITIOJHATH
U3MEpEHus, clenysd MpeIoKeHHOMY  IUIaHy,  (pukcupoBaTth
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH B BUJIE TaOIUIl U TpaduKOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHUA

1.12

NPOBOJAWTH  KOCBEHHBIE  HM3MEpPEHHS  (PU3NYCCKUX  BEIWYUH:
IUTAHUPOBATh U3MEpPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys NPEeAJIOKEHHOM MHCTPYKUHMHM, W BBIYHUCIATH 3HAYCHHE

BCIIMYHHBI

1.13

coOmoaTh IMpaBWja TEXHUKUM Oe3omacHOCTH Tpu  pabore ¢

1abopaTOpHBIM 000PYI0BaHUEM

1.14

XapaKTepu30BaTh NPUHLUIIBI JEHCTBUS HU3YUYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa HUX OIUCAHUS, HCIOJb3Ys
3HaHHUA O CBOMCTBaxX (U3MUYECKUX SBICHUM UM HEOOXOAMMBIE

(1)I/I3I/I‘-IGCKI/IC 3aKOHOMCPHOCTHU

1.15

pacno3HaBaTh MPOCTBIC TCXHUYCCKUC yCTpOfICTB& 1 U3MCPHUTCIIBHBIC
HpI/I60pI)I II0 CX€MaM U CXCMATHYHBIM PUCYHKaM, COCTaBJISATb CXCMbI
SJICKTPHUICCKUX Lereil ¢ IO0CIEAOBAaTEIbHBIM U napaijiCJIbHbIM
COCAMHCHUEM 9JICMCHTOB, pasinvdasn YCIOBHEIC 0003HaYCHHUS

9JICMCHTOB 3JICKTPHUYCCKUX LIGHGI\/'I

1.16

NPUBOJIUTH TPUMEPHl  (HAXOAUTh WHPOPMAIUIO O MPUMEPAX)
NPaKTUYECKOTO UCTIONBh30BaHUsS (DU3NICCKUX 3HAHUI B MMOBCEIHEBHOM
KU3HU g obecriedeHust 0e30MacHOCTH Tpu  OOpalieHuu ¢
npudOpaMu U TEXHUYECKHMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS U

COOJIIO/ICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKAroIlel cpeie

1.17

OCYILECTBIISATh MOMCK UHPOPMALUU (PU3MUECKOTO COACPIKAHUS B CETH
NHTepHeT, HAa OCHOBE HUMEIONIUXCSA 3HAHUW MU MYTEM CpPaBHEHHUS
JOIIOJIHUTCIIBHBIX HWCTOYHUKOB BBIACIATH I/IH(pOpMaI_II/IIO, KOTOpasa

ABJISIETCS IPOTUBOPEUUBON MIIH MOKET OBITH HEJOCTOBEPHOM

1.18

UCIOJBb30BaTh TPU  BBIMOJHEHHUM YYEOHBIX 3aJaHHil  Hay4yHO-




HONYJISIPHYIO JINTEpaTypy (U3NYECKOIO COAEpkAHUSA, CIPaBOUYHbIE
Marepuaisl, pecypcbl ceth MHTepHeT; BiageTts  NpUEMaMH
KOHCIIEKTUPOBAHMs TEKCTa, IIpeoOpa3oBaHusl MHPOPMALUK U3 OJHOH

3HAKOBOM CHUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIEC MMCbMEHHBIE M KPAaTKHE YCTHBIE COOOIICHUS,
0000m1ass wHGOPMAIMIO M3 HECKOJIBKMX HCTOYHHUKOB (PU3MUECKOTO
COJepKaHUsA, B TOM 4YHUCIIE MYyOIMYHO TPEACTABIATH PEe3yIbTaThl
NPOEKTHON WM HCCIEeIOBAaTeNIbCKOW JIEATEIbHOCTH, TpPU 3TOM
IPAMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM IOHATUHHBIN ammapar Kypca

(bu3KKH, COMPOBOXKIATh BHICTYIIJICHHE MPE3EHTAIeH

1.20

IPU BBIMIOJHEHUN Y4EOHBIX MPOEKTOB M MCCIEIOBAaHUN (DU3UYECKUX
MPOIIECCOB PACIPEIENITh O0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEIUTh 34 BBINOJHEHUEM IUIAHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, aJIeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKJIQJ] B JESATENbHOCTb TPYIIBbl, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aMMOJCHCTBHE,  MPOSBISIL  TOTOBHOCTh

paspemath KOH(JIUKTHI

9 KIIACC

Kon
NpoBepPsSIeMOro
pe3yJbTara

IIpoBepsiemble nMpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa30oBaTeJIbHON MPOrPAMMbI OCHOBHOT'0 00111er0 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YYCHHBIC TOHATUS

1.2

pasiindaTtb SBJICHUA 110 ONHMCAHWUIO HX XapaKTCPHBIX CBOIMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/IBI/II-ICCK0€ SABJICHUC

1.3

pacro3HaBaTh NPOSIBICHUE W3YYEHHBIX (DU3UUECKUX SBJICHUH B
OKpY’KalollleM MHpE, B TOM 4YHCie (U3NYECKUE SIBICHUS B MPUPOJE,
IpU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 3a7ayy B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UUCCKUX SBICHUI

1.4

ONHKCBHIBATH H3YYEHHBIE CBOMCTBA TeJ M (PU3NUECKUE SBICHHUSA,
UCTIONB3ysl (U3NYECKHE BEIMYUHBI, IMPU OINUCAHUU MPABUIBHO
TPAaKTOBaTb  (PU3MYECKHII  CMBICA  MCIOJB3YEMBIX  BEJIHUYMH,
0003HauCHHS ¥ €AUHUIIB (PU3MUECKUX BEITUYMH, HAXOAUTh (POPMYIIHI,

CBSA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JPYTHUMH




BEJIMYMHAMHU, CTPOUTh  TIpaUKH  M3YUYEHHBIX  3aBHCHUMOCTEH

(U3HYECKUX BEIIUYUH

1.5

XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U TPOIECCHI,
UCIIOJIb3YSl M3YYEHHBIC 3aKOHBI, IIPU OTOM JaBaTb CIIOBECHYIO
(GopMynIHpPOBKY 3aKOHa U 3allUChIBaTh €ro MaTeMaTHYecKoe

BBIpaKCHHE

1.6

OOBSICHATH (PU3MUECKHE MPOLECCH M CBOMCTBA TN, B TOM YHUCIIE U B
KOHTEKCTE CUTyallud IMPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBIISITh IPUUUHHO-CIIEICTBEHHBIE CBSA3U, CTPOUTHh OOBSICHEHUE U3 2
— 3 JIOTMYECKHX WIaroB C NOMOIIbIO 2 — 3 H3YYEHHBIX CBOHCTBA

buznyecKux sIBICHUHN, GPU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemath pacdy€THbIC 3amavd (OMHMpaOIIMecs Ha CHCTeMy u3 2 — 3
YpaBHEHUI), WCMHONB3Ys] 3aKOHBI U  (HOPMYINBI, CBSI3BIBAIOIIHIE
¢usznyeckue BETUYMHBI: Ha OCHOBE aHallM3a YCJOBHS 3a1add
3alIUCbIBATL KPATKOC  YCJIOBHC, BBIABIATH HCAOCTAIOINHWEC WA
M30BITOYHBIE JJAHHBIE, BEIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE
AJid pelICHUusd, IMPOBOAWUTH paC‘-IéTbI U OLCHHUBATHL PCAIMCTUYHOCTH

MOJIy4YEHHOT0 3Ha4YeHUS (PU3HUECKON BEITMUNHBI

1.8

pacrio3HaBaTh MPOOJIEMbI, KOTOpPBIE MOXXHO PEIIUTh TPH ITOMOIIH
(u3MUECKUX METOOB, MCIOJb3Ysl ONUCAHUE MCCIIEAOBAHUS, BBILAEIAThH
IIPOBEPSIEMOE TIPEAIIOIOKEHUE, OLICHUBATh IIPABUIBHOCTL IOPSIKA
IIPOBEICHHUS MCCIIEAOBAHUA, [EJIaTh BBIBOABI, HWHTEPIPETUPOBATH

pe3yAbTaThl HAOIIOICHHI U OTIHITOB

1.9

NOPOBOIUTH OIBITHI 1O HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(GHU3HUECKUX CBOWCTB TEJI: CAMOCTOSATENFHO COOMpATh YCTAaHOBKY M3
U30BITOYHOTO Habopa 00OpYyIOBaHMUS, ONMUCHIBATH XOJ| OIBITA U €ro

pe3ynbTathl, GOpPMYIUPOBATH BHIBOIBI

1.10

NPOBOIUTh TPH HEOOXOJUMOCTH CEPHI0 TPSIMBIX H3MEPEHHH,
OTpesielisis CpeAHee 3HAUYCHHE H3MepseMOil BennuuHbl ((POKyCHOE
paccrosiHue CcOOMparoIie JMH3bI), 000CHOBBIBATH BHIOOp crocoda

U3MEepeHUs (M3MEPUTEIHHOTO IPHOopa)

NPOBOIUTH HCCIENOBAaHUE 3aBHUCUMOCTEH (DU3MYECKHX BEIHUYUH C
MCIIOJIb30BAaHUEM IPSIMBIX HM3MEPEHUH: INIaHUPOBATh HCCIIEIOBaHMUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHUPOBATh PE3yJIbTaThl

HOHy‘ICHHOﬁ 3aBHUCHMOCTH (bI/ISI/ILICCKI/IX BCJIIMYHUH B BHJC Ta6J'II/IHI/I




rpaduKoB, enaTh BHIBOJIBI 10 Pe3yIbTaTaM UCCIIEIOBAHUS

1.12

NPOBOAUTH  KOCBEHHbIE  HM3MEpPEHHsS  (U3NYECKUX  BEJIMYHH:
IUTAHUPOBATh M3MEPEHHsI, COOUPATh 3KCIIEPHUMEHTAIBHYIO YCTaHOBKY
Y BBINOJHATh M3MEPEHHUs, Cleays MpPeUIOKEHHOW HHCTPYKIIHH,
BBIUMCIIATh 3HAYEHHWE BEIMYMHBI M AHAJIU3UPOBATH I1OJIyYEHHBIE

pe3yJIbTaThl C YU4ETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOmomaTh mMpaBWiIa TEXHUKH O€30MacHOCTH TpuU  padore ¢

1a00paTOpHBIM 000pYyIOBaHUEM

1.14

pa3nuyaTh OCHOBHBIE NMPHU3HAKK HM3YYCHHBIX (PU3UUYECKUX MOJIEIICH:
MaTepuaibHas TOuKa, a0COMOTHO TBEPAOE TEI0, TOUCUHBIH UCTOYHUK
CBeTa, JIyd, TOHKas JIMH3a, IJIJAHETapHas MOJEIb aTOMa, HYKJIOHHAs

MOJIEJIb aTOMHOTO SIIpa

1.15

XapaKTepu30BaTh NPUHLUIIBI JEHCTBUS HU3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX OIMCAaHUS, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (DM3MYECKUX SBICHUH M HEOOXOAUMBIE

bu3nYecKrue 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMaTUYHbIE PUCYHKH H3YYEHHBIX
TEXHUUYECKUX YCTPOMCTB, MU3MEPUTEIBHBIX npubopoB "
TEXHOJOTHYECKHUX IPOLECCOB MPHU PEIICHUH Y4eOHO-IPAKTHUECKUX
3a1a4, ONTHYECKHE CXEMBI JJISl TOCTPOSHUS N300pakeHUH B IIIOCKOM

3epKaJie ¥ COOMPAIOIIEH JTHH3e

1.17

NPUBOAUTH TPHUMEPHl (HAXOAUTh HWH(POpPMALUIO O TMpUMEpax)
NPaKTUYECKOTO UCTIOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HM i oOecriedeHus: 0Oe30MacHOCTH TpH  OOpamlieHuu ¢
npubopaMu U TEXHUYECKHMMH YCTPOWCTBAMH, COXPAHEHUS 310POBbs U

cOOII0ICHHSI HOPM 3KOJIOTHUECKOT0 TIOBE/ICHHUS B OKPYKAIoIIeH cperie

1.18

OCYILECTBIIATh MOMCK MHPOPMALUU (PU3HUECKOTO COAEPIKAHUS B CETU
WnTepuer, camocToATeNbHO (OpMyTUpysl TOMCKOBBIH  3ampoc,
HaXOOUTb IIyTM  ONpPENEICHHUs  JOCTOBEPHOCTH  IOJyYEHHOU
UHPOpPMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JOMOJIHUTEIBHBIX

HCTOYHUKOB

1.19

UCIOJIb30BAaTh IPH  BBHIMOJIHEHMHM Y4YEOHBIX 3aJaHUN  HaydHO-
HOMYJSPHYIO JIUTEPATypy (U3NYECKOTO COJICpKaHUS, CIpPaBOYHBIC
Marepuanbsl, pecypcbl ceth VHTepHeT; BilageTe NpuUEMaMHU

KOHCITIEKTUPOBAHMs TEKCTa, Mpeodpa3oBaHusi HHPOPMALUU U3 OJHOMN




3HAaKOBOMW CHUCTEMBI B IPYTYIO

1.20

co3/aBaThb COOCTBEHHbIE IMUCHMEHHBIE M YCTHBIE COOOIICHMSI Ha
OCHOBe HWH(pOpPMAIMM M3 HECKOJBKUX MCTOYHMKOB (PU3NUECKOTO
coJlepKaHusl, MyOJIMYHO MPEICTaBISATh Pe3yJbTaThl MPOEKTHON WU
UCCIIEIOBATENbCKON  AESITENBbHOCTH, IPU  3TOM  I'PaMOTHO
WCIIOJIb30BaTh U3YYEHHbIN MOHATUHHBINA anmapaT U3y4aeMoro pasjaenna
(GU3UKKM W CONMPOBOXKIATh BBICTYIUICHHWE MpE3CHTAle c y4éTom

0COOEHHOCTEH ayTMTOPHH CBEPCTHHKOB

1.21

NP BBITIOJHEHUN Y4EOHBIX MPOEKTOB M HCCIEIOBaHUN (DU3UYECKUX
MPOIECCOB PACIPEIENITh O0S3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTaBJICHHBIMM  3aJa4aMM, CJIEIUTh 34 BBINOJIHEHUEM IUIAHA
JEUCTBUA M  KOPPEKTUPOBaTh  €ro, aJAeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKJIQJ, B JESATENbHOCTb TPYIIBbI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aMMOJCHCTBHE,  MPOSABISIL  TOTOBHOCTh

paspemath KOH(PJIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon
pa3neia

Kon
3JIeMEHTA

IIpoBepsieMble Y1€eMEHTHI COAePKAHUS

®U3UKA U EE POJIb B TIO3HAHWU OKPYXAIOIIETO MHUPA

1.1

duzuka — Hayka O TMpUpoae. SBIEHUS TPUPOJIBIL.
dusnueckue SABJICHUA: MCXaHHUYCCKHC, TCIIJIOBBIC,

SJICKTPHUYCCKUE, MArHUTHBIC, CBETOBBIC, 3BYKOBEIC

1.2

Ousnyeckre BenWYWHBL  M3MepeHue  (QU3MUECKUX
BennunH.  Dusnueckue  mpubopsl.  IlorpemnrHocts

n3MepeHnii. MexayHapoiHasi cucTeMa eIMHUIL

1.3

EcrecTBeHHOHay4HBI METOJ TO3HAHMS: HAOIOJICHUE,
IIOCTAHOBKA Haquoro BOHpOCEl, BBIABHXKXCHHNEC THUIIOTEC3,
OKCIIEPUMEHT 10 TIPOBEPKE THIOTE3, OOBSICHEHUE

HAOJIIOJAEMOTO SABJICHUS

1.4

Onucanue GpU3MUECKUX SBICHUN C MOMOIIBIO MOJIEIEH

1.5

[TpakTuueckue pabOTHI:
N3mepenue paccTosHUMN.
N3mepenne o0bEMa )KUIKOCTH U TBEPIOTO Tea.
Omnpenenenne pa3sMepoB MaJIbIX TEN.
W3mepenune temneparypbl IpU MOMOIIH KHIKOCTHOTO

TEpPMOMETPA U JaTYMKA TEMIIEPATypPbl

ITEPBOHAYAJIBHBIE CBEJIEHNA O CTPOEHNUN BEIIECTBA

2.1

Ctpoenue BemiecTBa: aTOMbl M MOJEKYIHbI, HX
pazMepbl. ONBITHI, JOKa3bIBAIONIME AMCKPETHOE CTPOCHHE

BEIIECTBa

2.2

JIBrxenue yactul BemectBa. CBs3b  CKOPOCTH
JIBW)KEHUS  YacTUILl C  TemmepaTrypoil. bpoyHoBckoe

nBrkeHue, 1uddysus

23

B3anmopaeincTere 4acTUI BEIIECTBA: IPUTSKEHUE U

OTTAJIKNBAHHUEC




ArpCFaTHBIC COCTOSAAHHMA BCHICCTBA: CTPOCHUEC TIa30B,

KUAKOCTeH M TBEPABIX  (KPUCTANIMYECKHUX)  TeEIl.

24 B3anmocBA3p MeXAy CBOWCTBAMH BEUIECTB B Pa3HBIX
arperaTHeIX COCTOSHUSX H HUX aTOMHO-MOJICKYJISIPHBIM
CTpOEHHEM

2.5 Oco00EeHHOCTH arperaTHBIX COCTOSTHUN BOIBI

[TpakTuueckue pabOTHI:
Ouenka JuaMeTrpa aroMa METOAOM psiioB  (C
WCIIOJIb30BaHuEM (oTorpaduii).
2.6 OnbITel 1O HAOJIOACHHUIO TEIJIOBOTO PACIIMPEHUS

rasos.
OnpITBl 1O OOHApYXEHHIO  JEUCTBHS  CHJI

MOJIEKYJISIPHOTO TPUTSKEHUS

JIBDKEHUE U B3AMMOJIEUCTBUE TEJI

11 Mexanuueckoe JBDKEHHE. PaBHomMepHOE U
' HEPAaBHOMEPHOE JIB)KECHHE
32 Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM
' JNBH>KEHUU. Pacu€r myTu 1 BpEMEHU JABUKECHUS
SIBnenne uHepuuu. 3akoH uHEpUMU. B3ammoneincrtBue
33 TeJ KaK MPUYMHA U3MEHEHUs CKOPOCTH JBUYKEHUS TEl.
Macca kak Mepa MHEPTHOCTH Teja
34 [InotHocts  BemectBa.  CBsI3pb  IJIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BelllecTBa
3.5 Cuia Kak XapakTepUCTHKA B3aUMOICHCTBHS TEN
3.6 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl C
' MOMOIIIbIO JUHAMOMETPA
37 SBnenue TArOoTEHUA M cwia TsKecTH. Cuia TSKeCTH
' Ha Jpyrux miaHerax. Bec Tena. HeBecomocTh
33 Cuna tpenus. TpeHHE CKONBbXKEHUS U TPEHHE MOKOSI.
' TpeHue B mpupoie U TEXHUKE
39 CroxeHne CWi, HalpaBJICHHBIX MO OJHON MPSIMOM.
. PaBHOelicTBYIOIIAs CHIT
310 [TpakTuyeckue pabOTHI:

OmnpeneneHre CKOPOCTH PABHOMEPHOTO  JIBHKEHUS




(mapuka B OKUAKOCTH, MOJEIHU  DIIEKTPUYECKOTO
aBToMOoOMIIE W Tak janee). OmpejeneHue cpemHen
CKOPOCTH CKOJIb)KEHHMS Opycka WIM IIapuka Io
HAaKJIOHHOM  IUIOCKOCTH. OrmpenenaeHue  IJIOTHOCTH
TBEPAOTO Tena. OnbIThI, JEMOHCTPUPYIOIINE
3aBUCUMOCTh pacTshKeHus (aedopmaruu) mpyXMHBI OT
NPUIIOKEHHOW Ccwibl. OTBITEL, JAEMOHCTPUPYIOIIUE
3aBUCUMOCTh CHJIbI TPEHUS CKOJBKEHHUS OT Beca Tesa U

XapakTepa CONPUKACAIONIUXCS MOBEPXHOCTEH

3.11

Du3nUecKue SIBICHUS B IPUPOJE: IIPUMEPHI ABWKCHUSA C
Pa3IMYHBIMU CKOPOCTSIMU B )KMBOW U HEXHMBOU IIPUPOJIE,

NIeiCTBUE CUIIbI TPEHUS B IPUPOJE U TEXHUKE

3.12

TexHnueckre ycTpoicTBa: AMHAMOMETP, MOIITUITHUKA

JIABJIEHME TBEP/IbIX TEJI, )KUJIKOCTEM 1 TA30B

Hapnenue TtBEpHoro tema. CrocoObl yMEHbLICHHS U

+ YBEJIMYEHUS JaBJICHUS
4o JlaBrmeHue raza. 3aBHCUMOCTD JaBJICHUS ra3a OT 00bEMa,
' TeMIIepaTypbl
43 [lepenaua naBneHust TBEPABIMHU TEIAMH, KUAKOCTSIMU U
' razamu. 3akoH [lackans. [lHeBMaTHUEeCKHE MAIIMHBI
3aBUCUMOCTh  JaBJICHUSA JKUIAKOCTH OT TJIyOUHBI.
4.4 I'unpocratuaeckuii mapagokc. CooOIIamuecs coCybl.
I'unpaBnuyeckue MeXaHU3Mbl
Atmocdepa 3emmu u atmochepHoe AaBiaeHue. [IpudauHbI
45 CYIIECTBOBAHHS BO3AYIIHOW 0001049ky 3emiu. OmbIT
' Toppuyennu. 3aBUCUMOCTh aTMOC(HEPHOTO TaBJICHHUS OT
BBICOTHI HaJl YpPOBHEM MOPSI
46 N3mepenne armocdepnoro naBnenus. [Ipubopsr mms
' MU3MepeHus: aTMOC(HEpPHOTO JaBICHUS
JleiicTBHE KUAKOCTM M Ta3a Ha IOTPYKEHHOE B HUX
4.7 Tenmo. BelTamkuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [1naBanue ten. Bo3ayxomnnaBanue
4.9 [TpakTuyeckue pabOTHI:




HccnepoBanne 3aBUCUMOCTH Beca Tela B BOAE OT
00BéMa TOTPYKEHHOW B KHUAKOCTh YacTH Tea.
OnpeneneHre BhITAIKUBAIOLIECH CUJIbI, NEUCTBYIOIIECH Ha
TEN0,  NOrpyxkéHHoe B  KuAkocTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHUJIbI, AEHCTBYIOIIEH
Ha TeNo B JKUIAKOCTH, OT Macchl Tena. OIbITHL,
JEMOHCTPUPYIOLIME  3aBUCHUMOCTh  BBITAJIKMBAIOLIEH
CHJIBI, ICHCTBYIOIIEH Ha TEJO B JKUAKOCTH, OT 00BEMa
MOTPY>KEHHOM B JKUJKOCTh YAaCTH Tela U OT IJIOTHOCTH
KUIKOCTH. KonctpynpoBanue  apeomerpa  Wiu
KOHCTPYMPOBAaHHE  JIOAKM M OIpeAelieHHe €€

Ipy30I0AbEMHOCTH

4.10

dusznueckue  SABIEHUS B MPUPOJE:  BIMSHUE
aTMoc(epHOro JaBiIeHHs Ha KUBOM OpraHU3M, IIaBaHUE

pBIO

4.11

TexHuueckne YCTPOWCTBA: COOOILIAIOIIMECS COCYBI,
YCTPOMCTBO BOJONPOBOAA, THIAPABIUYECKUNA TMpecce,
MaHOMeETp, OapoMmeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOIIHOCTD, OHEPT' U

5.1 Mexannueckas pabora
5.2 Mexanuyeckast MOUTHOCTb
53 [IpocTble MexaHM3MBI: pbluar, OJOK, HaKJIOHHAs
' iockocTh. [IpaBuso paBHOBecHs prlyara
5.4 [IpuMeHeHne npaBuiia paBHOBECHS phluara K 0JIOKY
«3omoroe  mpaBwiao»  MexaHukd.  KoaddurmeHnr
5.5 IIOJIE3HOTO JEUCTBUSA MEXaHU3MOB. IIpoctslie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 IToTeHunanpHas 3HEPTUU TENA, TOJHATOrO HAJl 3eMIEN
5.7 Kunetnueckas sHeprust
s g [TomHast MexaHWuecKassh SHeprus. 3aKOH HM3MEHEHUS U
' COXPaHEHUS MEXaHUUECKON SHEPIUU
59 [TpakTrueckue pabOTHI:

Omnpenenenue  pa®OTbl  CHIBI  TpPeHHA  NIPH




PaBHOMEPHOM  JBW)KCHMM Te€la 110 TOPU3OHTAIBHOU
NOBEpXHOCTHU. McceaenoBanye yciaoBUM paBHOBECUS pblyara.
N3amepenne KIIJl HakioHHOM mtockocT. M3ydyeHnue 3akoHa

COXpPAaHCHUA MeXaHH4YeCKOM OHCPIrun

duznyeckue SIBICHUS B npupoac: pblHaru B TCIIC

5.10
YeJIoBeKa
TexHuueckue yCTpOMCTBA: pblyar, TMOJBWXHBIA U
5.11 HEMOJIBIKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 371€eMEHTHI COAEPKAHUS
pasaeJia 3JIeMEHTAa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE TOJOKEHHUSI  MOJEKYISIPHO-KMHETHUYECKOM
61 TEOpUM CTpOEHUs BemlecTBa. Macca u  pasmepsl
. Mosiekysl.  OmnbITbl, NOATBEPKIAIOLIINE  OCHOBHBIE
MTOJIOKEHU S MOJIEKYJISIPHOKMHETUYECKON TEOpUU
Mopnenn  TBEpAOro, JKUIAKOTO W ra3o000pa3HOro
6.2 cocTosiHMM BemiecTBa. Kpucrammmdeckue u amopdHbIE
Tena
OObsicHEeHHEe CBOWCTB Ta3oB, JKUJIKOCTEH M TBEPIBIX TEI
6 6.3 Ha OCHOBE TMOJIOKEHUN MOJEKYIIPHOKUHETHYECKON
TEOpUH
6.4 CmauuBaHue U KanWJUISIPHBIE SIBJICHUS
6.5 TermnoBoe pacuiipeHue U ckaTue
6.6 Temnepatypa. CBsizb TeMmmeparypbl €O CKOPOCTBIO
' TETJIOBOTO JABUKEHUS YaCTHI]
67 Buytpennss sueprust. CocoObl U3MEHEHHS BHYTPEHHEH
' SHEPTUU: TeIUIonepeaada U COBEPIIeHHE pabOThI
6.8 Bunbl Tenonepenaun: TEIIONPOBOIHOCTh, KOHBEKIUA,
' M3IIy4eHUE




KonnuectBO  TEIIOTHL. VYnenbHass  TEILIOEMKOCTH

6.9
BelIeCTBa
TemmmooOMeH u TemsIoOBOe paBHOBecHE. YpaBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHue u oTBEp/IeBaHNE KPUCTATUTMUYECKUX BELIECTB.
' VY nenbHas TemoTa MIaBiIeHUS
[TapooOpazoBanue u  KoHJeHcamus.  Vcmapenwue.
612 Kumenne. VYnenpHas  Temora  mapooOpa3OBaHMUS.
' 3aBUCUMOCTh TEMIIEPaTypbl KUIIEHUS OT aTMOC(HEPHOTO
JaBJICHUS
6.13 BrnaxnocTs Bo3myxa
6.14 OHeprus TOIIMBA. Y 1eJbHAas TEMJI0Ta CrOPAHUS
[Ipuntuner  paboter  TermmoBbix — aBuratenet  KITJ]
6.15 TEIJIOBOTO JBUTaTeNsl. TeruioBble ABUTATENM M 3alUTa
OKpY>Karolleu cpebl
3aKOH COXpaHEHUS U MPEBPAIlCHUs SHEPTUU B TEILIOBBIX
6.16
mpoueccax
[TpakTrueckue pabOTHI:
OneiThl 1O OOHApYKEHUIO  JEHCTBUS  CHII
MOJIEKYJISIPHOTO MIPUTSKEHUS.
OnbITl IO BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPECHHOU
COJIM WJIM caxapa.
OneITel 1O HAOIIOEHUIO TEIJIOBOTO PACIIMPEHUS
ra3oB, JKMJIKOCTEU U TBEPABIX TEJl.
617 Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IINPUIIA.

OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb JABJICHHS
BO3/lyXa OT €r0 00bhEMA U HATPEBAHUS WIIH OXJIAXKICHUSI.

[IpoBepka rumnorespl TMHEWHOW 3aBUCUMOCTH JJIMHBI
CTOJIOMKA JKUJIKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEMIIEPaTypBl.

HaGmoienne u3MeHeHusI BHYTPEHHEH SHEPTUu Tea B
pe3ynbTaTe Terionepeaadn U padoThl BHEIIHUX CHJI.

Hccnenosanne SIBIIEHUS TermIooOMeHa npu




CMEILMBAHUU XOJOJAHOW U rOpsYEr BOJIBI.

OnpeneneHre KOJUYECTBA TEIUIOTHI, MOJYYEHHOIO
BOJIOM TMpH TEIJIOOOMEHE C HarpeTbiM METaUTHYECKUM
LHUAJTUHIPOM.

Onpenenenne ynenbHON TEIUNIOEMKOCTH BELLIECTBA.

HccnenoBanue nporuecca HCapeHus.

OnpeneneHre OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Ornpenenenue yaelbHON TEIJIOTHI TUIABICHHUS JIbJIA.

Ousuyeckue SBICHUA B MPUPOJAE: IOBEPXHOCTHOE
HATSsOKCHUC W KAallWJUIAPHBIC SABJICHUSA B IHPUPOAL,
6.18 KpUCTAJUIBI B Mpupoje, uzinydenre ColiHila, 3aMep3aHue
BOJI0OEMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa,

WHEs, CHera.

TexHudyeckne  yCTpOMCTBA:  KaNWLIAPBL, IIPUMEPHI
WCIIOJIb30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIA TEPMOMETP,
6.19 JNAaTYUK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THTPOMETPHI, ICUXPOMETp, MapoBas TypOuHa,

ABUTATCIIb BHYTPCHHCTO CTrOPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpuzanus Teil. J[Ba poaa 3JIeKTpUUYECKUX 3apsI0B

B3aumoneiictBue 3apsbkeHHBIX Ten.  3akoH Kynona
7.2 (3aBUCHUMOCTD CHUJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEll OT

BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXTy TETIaMU)

DnekTpudeckoe nosie. Hanpssk€HHOCTh 3JIEKTPUYECKOTO
7.3 nosst. [IpuHIUN Cynepno3uuuu AIEKTPUUECKUX MOJeH

(Ha KaYECTBEHHOM YPOBHE)

Hocurenn »siekTpuyeckux 3apsaoB. JIEMEHTapHbIN

7.4 anekTpudeckuil 3apsa. Ctpoenue aroma. [IpoBogHUKY U
JUDJIEKTPUKHU
7.5 3aKOH COXpaHEHMS AIEKTPUUECKOTO 3apsiaa

ONEeKTpUYEeCKUd  TOK.  YCJIOBHA  CYyLIECTBOBaHMS
7.6
ANEKTPUYECKOTO TOKA. ICTOYHMKN TOCTOSTHHOTO TOKA




JencrtBus 3JIEKTPUYECKOIO TOKa (Teriosoe,

7.7 XUMUYECKOE, MAarHuTHOE). OJEKTPUYECKUA TOK B
KUIKOCTSAX U rasax
. OnekTpuyeckas uenb. Cuia ToKa. DJNEKTPUYECKOE
. HaIpsKEHUE
79 CornpoTuBieHue MIPOBOJHHUKA. VY nensHOE
. CONPOTHUBIICHNE BEIIECTBA
7.10 3axon OMa 11 yyacTKa Henu
1 [locnenoBarenbHOE ¥ mapajyielbHOE  COEIUHEHHUE
' MIPOBOJIHUKOB
PaGota u MOIHOCTH DJEKTPUUYECKOTO TOKA. 3aKOH
7.12
Jxoyna — Jlenua
13 DNEeKTPUYECKHE MMM W TMOTPEOUTENN 3JICKTPUICCKOMN
. sHepruu B ObITy. KOopoTKOE 3aMbIKaHUE
[TocTostHHBIE MarHuTHl. B3anMoneicTBHE MOCTOSTHHBIX
7.14
MarHuTOB
715 MarnutHoe mnosie. MarHutHOe TmONe 3€MIIM M €r0
' 3HAYEHME JUIS )KU3HU Ha 3emiie
716 OnbIT Dpcrena. MarHuTHOE MOJIE 3JIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne 3EKTPOMarHuTOB B TEXHUKE
JlelicTBUE MarHMTHOIO IIOJISI HA IMPOBOJHUK C TOKOM.
717 DneKTpoABUTaTellb MOCTOSSHHOIO TOKAa. Mcrnoap3oBaHMe
. AJIEKTPOJIBUTATENIE B TEXHUYECKHX YCTPOMCTBAX W Ha
TpaHCIOpTE
OnbiTel  @apajged.  SIBieHHE  BIEKTPOMATHUTHOMN
7.18
nHaykuuu. [Ipasumno Jlenna
DJIEKTPOreHepaTop. CniocoOmI MOJTy4EeHUS
7.19 AJIEKTPUYECKON SHEPIuH. DJIEKTPOCTAaHIIUH Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTUU
[IpakTrueckue pabOTHI:
7.20 OnbITH 110 HAOTIOACHHUIO STEKTPU3AIUHN TN HHIYKIUESH

U IIPU CONIPUKOCHOBEHUH.




HccnenoBanne AEWCTBUS 3JIEKTPUYECKOrO IOJIA HA
MPOBOJAHUKY U TUAJIEKTPUKH.

COopka ® mpoBepKa pabOTHl SJIEKTPUUYECKON IETH
IIOCTOSIHHOT'O TOKA.

W3mepenue u perynpoBaHue CUJIbI TOKa.

W3mepenue u peryiupoBaHue HaMPsHKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO Yepe3
pPE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U HAIPSHKEHUS
Ha pe3UCTOpE.

OnbIThI, JIEMOHCTPHUPYIOIIHE 3aBHUCUMOCTh
ANEKTPUYECKOTO COMPOTHUBIIEHUS MPOBOJHUKA OT €ro
JUIMHBI, TIJIOLAAN [TONEPEYHOI0 CEYEHUS U MaTepuaa.
[IpoBepka mpaBuna CIOXKEHHS HAOPSOKEHUW  TIPU
MOCJIEZIOBATEIbHOM ~ COEIMHEHHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBuiia Al CHIbI TOKa MpU HapauieIbHOM
COeMHEHUH  pe3ucTopoB.  Ompenenenue  pabOTHI
NEKTPUYECKOTO TOKA, MHIYLIErO0 4Yepe3 Ppe3ucTop.
OnpeneneHre  MOIIHOCTH  JJIGKTPUYECKOTO  TOKa,
BBIJIETIsIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIbI TOKA, UAYLIETO YEPE3 JaMIIOUYKy, OT HalpsKEHUS
Ha Hell. Onpenenenune KIIJ[ Harpesarens. MccnenoBanue
MarHMUTHOTO B3aUMOJICHCTBUSl TOCTOSHHBIX MAarHUTOB.
W3y4yeHre MarHUTHOTO TOJISI TOCTOSIHHBIX MarHUTOB MpPU
ux oObeauHeHMH u  pazgeneHun. lccrnegoBanue
JEUCTBUS NIEKTPUIECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OneIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aMMO/JICHCTBUS KaTyIIKU C TOKOM M MarHuTa OT CHJIbI
TOKa M HampaBjieHHs Toka B Karymike. M3ydenue

,Z[GI>'ICTBI/ISI MAaroiuMTHOIO IoJii Ha IMPOBOJHUK C TOKOM.

KonctpynpoBanue 51 A3y4EHUE paboThI
3JIEKTPOJIBUTATEIS. N3smepenne KITA
AJIEKTPOJIBUTATEIILHOMN YCTaHOBKH. OnbIThI o

HUCCICOOBAHUIO SABJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIHUU:




HUCCICOAOBAaHUC W3MEHCHUI 3HAUCHUS U HaIpaBJICHUA

HHAYKOHMOHHOI'O TOKa

7.21

dusnueckue SBICHUS B MPUPOJE: IIIEKTPUUECKHE
ABIIeHUsT B  arMmocdepe, OIJIEKTPUUECTBO  KHUBBIX
OpraHU3MOB, MarHUTHOE TOJIe 3eMJId, Ipel( MOJFOCOB,
POJIb MAarHuTHOI'O MOJIA AJId KU3HU Ha 3€MJIC, IOJIIPHOC

CHAHUC

7.22

TexHHYecKrne YCTpPOMCTBA: BJIEKTPOCKON, aMIepMeETp,
BOJIbTMETP, PEOCTaT, CUYETYUK IJIEKTPUYECKON DHEPIUH,
3JIEKTPOOCBETUTENIFHBIE ~ MPUOOPBI,  HarpeBaTelIbHbIC
AIEKTPOTIPUOOPHI (mpumepsr), AIICKTPUICCKHE
MPEAOXPAHUTENH, DJIEKTPOMArHuT, 3JIEKTPOJIBUIATEIb

MOCTOAHHOI'O TOKA, TCHCPATOP IMMOCTOAHHOI'O TOKA

9 KJIACC
Kon
Kon snementa [IpoBepsiemble 37IEMEHTHI COJIEP KaHUS
paszena
MEXAHUWUYECKUE ABJIEHUA
g1 Mexanuyeckoe aBWXKEHHE. MarepuanbHas TOYKA.
' Cucrema orcuéra
8.2 OTHOCHUTEIBHOCTE MEXAHUYECKOTO NBIKECHUSA
8.3 PaBHOMEpHOE MPAMOJIIMHENHOE ABUKEHUE
HepaBHomepHoe MPSAMOJIMHEHHOE JIBIDKEHUE.
8.4 Cpeansis ¥ MIHOBEHHas  CKOpPOCTb  Tela  IIpHU
8 HEpPaBHOMEPHOM JIBUKEHHUU
g5 Yckopenue. PaBHOyCKOpEHHOE MPSAMOJIMHEITHOE
' JBUKEHUE
8.6 CBoOoaHoe magenne. OneiTe! [ annnes
PaBHOMepHOE nBMxkeHUE 1O OKpyxHOCTH. [lepron u
8.7 yactora oOpamieHusi. JIuHeliHas H yrioBas CKOPOCTH.
LleHTpOCTpEMUTENIBHOE YCKOPEHHE
8.8 ITepBbiii 3akoH HproTOHA




8.9

Bropoii 3akon HetoToHa

8.10 Tpetuii 3akon HeroToHa
8.11 [IpyHIMT Cynepno3uIuu CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8 13 Cuna TpeHMs: cuia TPEHUS CKOJBXKEHHs, CHUIIa
' TPEHUSI TTOKOS1, APYTUE BUBI TPEHUS
% 14 Cuna TSKECTM W 3aKOH BCEMHUPHOTO TSATOTEHHSI.
' YckopeHnue cBOOOIHOTO MaCHHS
%15 JBuxenne  mumaHer  Bokpyr  Connpa.  Ilepsas
' KOCMHU4ecKasi ckopocTb. HeBecomMocTh 1 meperpys3ku
%16 PaBHoBecne  MarepuanabHON  TOYKH.  AOCOIIOTHO
' TBEPAOE TEIIO
417 PaBHOBecue TBEPHOro Teila C 3aKPEIUIEHHOW OCBIO
' BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTn
8.18 Nmnynec Tena. 3meHnenne nmnyibca. IMmynbe cuiibl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 PeaktuBHOE NBUXKEHUE
8.21 Mexanuueckasi paboTa 1 MOLUTHOCTb
g2 Pabora cun TsKecTH, ymnpyroctd, TpeHus. CBs3b
' SHEPTUU U paboThI
823 [loreHunanbHas SHEprus Teja, TMOAHATOrO Haj
' MOBEPXHOCTHIO 3eMJTU
8.24 [ToTenuunanpHas SHEPTUs CKATON PYKUHBI
Kunernueckas sHeprusi. Teopema O KUHETHYECKOM
8.25
SHEPTUu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH
[IpaxkTuyeckue paboOTHI:
OrnpeziesieHne CpemHE CKOPOCTH CKOJIBKEHHS Opycka
WIM JBWKEHUS IIApUKa [0 HAKJIOHHOM IUIOCKOCTH.
827 Omnpenenenne yCKOpeHUs Tela MPU PaBHOYCKOPEHHOM

JBUKEHUH 110 HAKIIOHHOW IIJIOCKOCTH.
HccnenoBanue 3aBUCHUMOCTH IyTH OT BPEMEHM IpHU
PaBHOYCKOPEHHOM JBM)KCHUU 0€3 HaualbHON CKOPOCTH.

[lpoBepka TUNOTE3bI: €CIU TPH PABHOYCKOPECHHOM




JIBUKEHUHM 0€3 HavyaJbHOW CKOPOCTH IYTH OTHOCSTCS
KaK psAJ HEUYETHBIX YHCEN, TO COOTBETCTBYIOLIUE
MPOMEKYTKH BPEMEHHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUIIbI TPEHUS CKOJIbXKEHUS
OT CWUJIBl HOpPMalbHOro jaBieHus. OnpeneneHue
KodpuIlMeHTa TpPeHUsi CKOIbkeHus. OnpeneneHue
KECTKOCTU TpYyxKUHBL. OrnpeneneHue padOThl CHIIBI
TpEHUsT TpPU PABHOMEPHOM JBIKEHHUHU Tejla 10
TOPU3OHTAILHON TOBEpXHOCTU. OrmpeseneHne padoThl
CUIBl  yOPYrocTM  Ipu  HoAbEME  Ipy3a  C
UCIIOJIb30BAaHUEM  HEMOJBIKHOTO U TOJBUKHOIO

OJIOKOB

dusnueckue SBICHUS B npupoac: NMpujirBbl U OTJIMBBI,

8.28 nBwkeHue T1iaHeT COJIHEYHOW CHUCTEMbI, PEAKTUBHOE
JBUKEHUE JKUBBIX OPraHU3MOB
8.9 TexHuueckue  yCTpOMCTBA:  CHOUAOMETP, JATYUKHU

MOJIO’KEHU S, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHUYECKHUE KOJIEGAHMA 1 BOJIHBI

KonebarensHoe npmwkeHre. OCHOBHBIE XapaKTEPUCTHKH

> Kosie0aHuil: Iepro, 4acToTa, aMIUIUTYy1a
97 MaremaTnueckuit u MPY>KUHHBIN MAasITHUKH.
' [IpeBparenue 3Heprun npu KojaedaTeTbHOM ABUKECHUN
93 3aryxatomue Kosebanusi. BbIHyXIeHHBIE KOJIeOaHUS.
' Pe3onanc
Mexanndeckre BoiHbI. CBOMCTBA MEXAHMYECKUX BOJIH.
94 [IpomonbHbIE W TIOTIEpEYHBIE BONHBI. J[JIMHA BOJHBI H
' CKOpOCTh €€ pacrpocTpaHeHHsl. MexaHn4ecKkue BOJHBI
B TBEPIOM TeJIE, CEICMUYECKUE BOJIHBI
9.5 3Byk. [’ pomKkoCTh 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 NHuppa3Byk u yabpTpasByk
[IpakTuueckue pabOTHI:
OnpeneneHue 4acToThl M Tepuoja  KojeOaHHit
9.7 MaTeMaTU4eCKOro MasiTHUKA.

OnpeneneHue 4acToThl M Iepuoja  KojeOaHHit

IIPY>XUHHOI'O MasTHHUKaA




HccnenoBanue 3aBHCHMOCTH — TEepUoOjaa  KoJieOaHUI
IIOABCUHICHHOTO K HHUTH I‘py321 OT [JIMHBI HUTHU.
HccnenoBanue 3aBUCHMOCTH — TepUoaa  KoJieOaHUI
MPY>KUHHOI'O MasiTHUKa OT Macchl rpysa. IIposepka
HE3aBHCUMOCTH nepuo/ia KoJieOaHMi rpy3a,
NOABCHICHHOI'O K HHUTH, OT MacCChl rpy3a )41 )KéCTKOCTI/I

npyXuHbl. M3mepenue yckopeHusi cBOOOAHOTO NaieHus

Ouznyeckue SBJICHUS B MPUPOJE: BOCIPUSATHE 3BYKOB

9.8 JKUBOTHBIMH, 3E€MIIETPSICEHUE, CEUCMHUYECKHE BOJHBI,
I[yHaMH, X0
99 TexHuueckue yCTpPOMCTBA: 3XO0JOT, HCIOJb30BAHUE

yABTpa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

QHGKTPOMaFHI/ITHOC I10JIC. BHGKTPOMaFHI/ITHI)Ie BOJIHBI.

101 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
10.2 [IIkana 371€KTPOMAarHUTHBIX BOJIH
103 OnexTpoMarHuTHas npupoja cBera. CKOpOCTb CBETa.
' BonHoBBIE cBOMICTBa cBETA
10 [IpakTuueckue pabOTHI:
10.4 N3ydyeHne CBOMCTB  3JEKTPOMAarHUTHBIX BOJIH C
MTOMOIIIbI0 MOOMIIBHOTO TeedoHa
Ouznyeckue SBJICHHS B MpuUpoje: OHOJIOrHYecKoe
10.5 JeicTBue BUJUMOTO, yIAbTPapUOIETOBOTO u
PEHTT€HOBCKOTO U3JIYYEHU
10,6 TexHuueckue YCTpOICTBA: KCMOJIb30BaHHUE
' AJIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBag monensb cBera. IcTOuHMKH cBETa
11.2 [IpsamonuHETHOE pacIpOCTpaHEHUE CBETA
1 113 Ortpaxenue cBera. [Inockoe 3epkano. 3akKOH OTpaXKEHUs
' cBeTa
114 [Ipenomsienne cBeta. 3akOH NPEJIOMJICHUS CBETA.
' [TonnHOE BHYTpEHHEE OTpa)KEHHUE CBETA
11.5 JInnza. Xop stydei B JIMH3E




Onrtrueckas cucreMa QoToarnmapara, MHKPOCKONA M

11.6
TeJecKoma
{17 I'maz kak onrudeckas cucrema. biau3opykocTs H
' JAIIbHO30PKOCTh
118 Paznoxxenune 6emoro ceeta B criekTp. OnbiTel HeloTOHA.
' CrnoxxeHue ciekTpaibHbIX IBETOB. [lucnepcus cera
[IpaxkTuyeckue paboTHI:
HccrnenoBanue  3aBUCUMOCTH  YIJla  OTpPa)KeHUSA
CBETOBOTO JIy4a OT yIJIa MaJICHHUS.
W3ydeHre xapakTepuCTUK U300pa’keHUs MpeaMera B
IUIOCKOM 3€pKaJie.
HccrnenoBanue 3aBUCUMOCTH yIyla [PEIOMIICHUS
CBETOBOT'O Jiyuya OT yrjla MaJieHus Ha TPAHULE «BO3AYyX —
11.9 CTEKJIION.
[Tonmyuenune n300paskeHU ¢ TOMOILBIO COOMparOIIeH
JIMH3BL.
Omnpenenenue (HOKYCHOTO PACCTOSHUS M ONTHYECKOU
CHJIBI COOMPAFOIIEH JTNH3HI.
OMBITHI 1O PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.
OnpIThl 1O BOCHPUSTHIO I[BETa MPEAMETOB MPU HX
HAOJIO/ICHUH Yepe3 IIBETOBBIE (PMIBTPHI
®usuyeckue sBIeHUs B npupoie: 3armeHus CoiHua u
11.10 JlyHbI, 1IBE€TA TEJ, ONTUYECKHE SBICHHS B aTMmocdepe
(mBeT HEOa, pedpakius, pamgyra, MUPax)
T TexHuueckue YCTPOMCTBA: OYKH, MEPUCKOII,
' ¢doroanmapar, ONTUYECKHE CBETOBO/IBI
KBAHTOBBGIE SABJIEHUA
11 Onwitel Pesepdopna u miianetrapHas MOJENb aTroMma.
' Mognens atoma bopa
HcnyckaHne W TMOIIONIEHUE CBETa aTOMOM. KBaHTBHL
12 12.2
JIunenyaTele CIIEKTPHI
12.3 PamnoaktuBHOCTh. Anb(a, 6eTa- U raMMa-u3IIydeHUs
124 Crtpoenne atomHoro sanpa. HykioHHas Mopaenb

aTOMHOTrO sapa. M3oTonsl




PannoaktuBHbie npeBpamieHus. Ilepuon monypacnana

12.5
ATOMHBIX sJIEp
106 Snepuble peakiuu. 3aKOHBI COXPAHEHHUS 3apsAI0BOTO U
' MacCOBOI'0 YUCEI
12.7 DOHeprus CBI3U aTOMHBIX sifiep. CBsA3b MAcChl U SHEPTUU
128 Peakunu cuHTe3a u nenenus aaep. Mctounuku sHepruu
' Connua u 3B€37
12.9 Snepnas osHepreruka. JlelicTBUE  paJMOAaKTUBHBIX
' M3JIy4EHHUI Ha )KMBBIE OPTaHU3MBbI
[IpaxkTuyeckue paboTHI:
HaGmrogenne CIUIOMIHBIX M JIMHEHYATBIX CIHEKTPOB
1210 U3JTy4YCHHUS.
HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUM YACTHIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenne paanoakTuBHOTo GpoHa
duznyeckue SBICHUS B TPUPOJAE: ECTECTBEHHBIMN
paauoaKTUBHBIN ¢on, KOCMHYECKHUE Jy4H,
12.11 palMOaKTUBHOE U3JIYYEHHUE NPUPOJHBIX MHHEPAIIOB,
JEUCTBUE PAJUOAKTUBHBIX H3IYy4YCHUH Ha OPraHu3M
YyeJoBeKa
112 TexHuueckue YCTpOMCTBA: CIIEKTPOCKOII,

VMHJIUBUYAJIbHBIN JO3UMETpP, KaMepa Bubcona




IMPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSI

Kon
NMpoBePsSIeMOro
TpeOoOBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
0230BOr0 YPOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero odopasosanust Ha ocHoBe PI'OC

[lonumanme ponu  ¢GU3MKK B HAyYyHOM  KapTUHE  MUDA;
c(hOpMHUPOBAHHOCTH 0a30BbIX MPEACTABICHUI O 3aKOHOMEPHOU CBA3H
U II03HABa€MOCTH SIBICHUM MPUPOJBI, O POJIM HKCIEPUMEHTa B
busmke, o0 cucTeMooOpasywomield poau (GU3MKM B Pa3BUTUHU
€CTeCTBEHHBIX HAyK, TEXHUKH U TEXHOJOTWH, 00 SBOJIOLUHU
(GU3MYECKUX 3HAHMK W WX POJU B IICJIOCTHOM €CTECTBEHHOHAYYHOMH
KapTHHE MHpaA, O BKJIAAEC POCCHUICKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO

MUpa, pa3BUTHUE TEXHUKU U TEXHOJIOTUH

3HaHUs O BHJAAX MaTepuu (BELIECTBO M TMOJE), O JABMKEHUH Kak
croco0e CyIIeCTBOBAaHUS MaTepru, 00 aTOMHO-MOJICKYJIIPHON TEOPHH
CTPOCHHUSI BellecTBa, O (U3NYECKOH CYIIHOCTH SIBJICHUN HPUPOIBI
(MEXaHMYECKHX, TEIJIOBBIX, JJIEKTPOMAarHUTHBIX U KBAaHTOBBIX);
YMEHUE pa3audaTh SIBJICHUS 110 OMMCAHUIO UX XapAKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX TaHHOE (PU3MUecKoe SIBJICHHUE;
YMEHHUE paclio3HaBaTh MPOSBICHNUE MU3YYCHHBIX (PU3MUECKUX SBICHUIN
B OKpYXAalOUIeM MHpe, BBIIESAS HUX CYIIECTBEHHbIE CBOICTBa

(Tpu3HAKM)

Bnagenve ocHOBaMM MOHSATHMHOIO ammapara M CHUMBOJHUYECKOTO
si3pIKa (PU3UKH M HCIIOJIb30BAHME WX ISl PEIICHUs y4eOHBIX 3a1ad;
YMEHHE XapaKTepH30BaTh CBONCTBA Ted, (U3UYECKUE SIBICHUS U

IMPONCCChI, UCIIOJIb3YH q)YHI[aMeHTaHLHBIe 1 SMIIMPHUYCCKUC 3aKOHLBL

YMeHure onmchIBaTh HN3YUCHHBIC CBOMCTBA T€I U (I)I/I3I/I‘-ICCKI/IG SBJICHHA,

HCIIOJIB3Yys (1)I/IBI/ILI€CKI/IC BCJIIMYHUHBI

Bragenue OCHOBaMHM METOAOB HAyYyHOTO TIIO3HAHUS C Yy4ETOM
coOIIO/IEHHsT TIPaBUI 0€30MacHOro TpyJa: HaONoeHHE (PU3NIECKUX
ABJICHUMN:

YMEHHUE CaMOCTOSITENIbHO cOOMpPaTh IKCHEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpyIOBaHMS MO MHCTPYKLIHHU, OMUCHIBATH X0
OTIBITA U 3aIMCHIBATD €r0 PE3YIbTAThl, (HOPMYIHUPOBATH BBIBOIBI;
MPOBEJCHNE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BEIUYUH:
YMCHUC IJIaHUPOBATh HU3MCPCHUH, CaMOCTOATECIIBHO COGI/IpaTB
9KCIIEPUMEHTANIbHYIO  YCTAHOBKY IO HHCTPYKLUHH, BBIYUCIATH
3HAYCHHUC BCJIIMYMHBI W AHAJIM3UPOBATL IMMOJYYCHHBIC PC3YJIbTATHI C
Y4ETOM 3aIaHHOM MOTPEIIHOCTH PE3yJIbTATOB U3MEPEHUI;
IMPOBCACHUC HECIIOKHBIX OKCIICPUMCHTAJIbHBIX HCCHeﬂOBaHHﬁ;
CaMOCTOSITENIbHO ~ cOOMpaTh JKCHEPUMEHTAJIbHYIO YCTAaHOBKY H
IMPOBOAUTD HUCCICOOBAHUC 110 HHCTPYKINHU, NpeaACTaBJIATH
MOJTy4YE€HHBIE 3aBUCUMOCTH (U3UYECKUX BEJIMYMH B BUJE TaOIUIl U
rpauKOB, YUUTHIBATh MOTPEIIHOCTH, JIEJIaTh BBIBOJBI [0 pe3yIbTaTaM

HCCICJ0BaHUA

[TonumMaHue  XapaKTepHBIX  CBOMCTB  (DM3WUYECKUX  MOJENeH
(MaTepuasibHasi TOYKa, aOCONIIOTHO TBEPJOE TENO, MOAETH CTPOCHHS
ra3oB, JKUAKOCTEH W TBEPIBIX TeJ, IUIAHETapHAsh MOJAEIb AaToMa,
HYKJIOHHAsi MOJIeJb aTOMHOTO si/ipa) M yMEHHE MPUMEHSATh UX IS

00BSICHEHUS (PU3UUECKUX MPOIECCOB

YMeHue oOBACHATH (DU3MUECKHE IPOIECCHl M CBOIMCTBA TE, B TOM
yuciae M B KOHTEKCTE CHUTyallMid TNPaKTHKO-OPHEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIISATH MPUIMHHO-CIICICTBEHHBIE CBSI3H U
CTPOUTH OOBSICHEHHE C OMOPON Ha U3YyUEHHBIE CBOMCTBA (PU3NUECKUX

ABJICHUH, PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YMenne pemarh pacuéTHple 3amau (Ha Oaze 2 — 3 ypaBHEHHUN),
UCTIONB3Yysl 3aKOHBI W (OpPMYJBI, CBS3BIBAIONINE  (PU3UUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATH KpPATKOC YCJIOBUC 3a/au,
BBISIBIISITh HEJIOCTAIOIINE JaHHBIC, BHIOUPATH 3aKOHBI M (OPMYIIHI,
HGO6XOI[I/IMLIC JJIA eé peuicHus, UCIIOJIb30BaTh CIIPABOYHBLIC JAHHBIC,
NPOBOIUTHh PACYEThl W OICHHBATH PEATUCTHYHOCTH IOJYYEHHOTO
3Ha4YeHUs1 (PU3MUYECKON BEIMYUHBI; YMEHHUE OIPENENATh Pa3MepHOCTh

buznyecKoil BeNWYNHbI, MOTYYEHHON MPU PEIICHUH 3aa4n

YMeHne XapakTepu30BaTh IPHUHLUIBI  JEHCTBUS  TEXHUYECKHX
YCTPOMCTB, B TOM YHUCIJI€ OBITOBBIX NPUOOPOB, M MPOMBIIIJICHHBIX
TEXHOJIOTMYECKHUX IPOLECCOB MO MX OMMCAHMIO, UCIIOJIB3YSl 3HAHUA O

CBOWCTBaX (PU3MUECKUX SBICHUH M HeoOXoaumble (u3nuecKkue




3aKOHOMEPHOCTHU

10

YMeHHe UCHoJib30BaTh 3HAHUS O (PHU3MYECKUX SBICHHUSX B
NOBCEIHEBHOM KM3HM Uil oOecreyeHus O€30IacHOCTH NP
oOpamieHun ¢ OBITOBBIMH ~ NPUOOpaMH U TEXHUYECKUMHU
YCTPOMCTBAMM, COXPAHEHHUS 30pOBbSI W  COOJNIONEHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHsI B OKpYXKAalOIIeW cpenie; TOHUMaHUe
HEOOXOMMOCTH TMPHUMEHEHHS JOCTIKCHUNA (UMUK U TEXHOJOTUH

AJI paqMOHAJIBHOTO IMPUPOA0IIOJIB30BAHUA

11

OnbIT mnoMcka, NpeoOpa3oBaHMUs U MPEJICTABICHUS WHpOpMaLuu
(GU3UUECKOTO COAEp)KaHUS C HCIOJIb30BAaHHEM HH(pOPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOI'MH; yMEHHE OLIEHUBATh J1IOCTOBEPHOCTh
MOJyYeHHOW WHQOpPMAIIMM HAa OCHOBE UMEIONIUXCA 3HAHUU W
JIONOJIHUTENBHBIX ~ MCTOYHUKOB;  yYMEHHE  MCIOJb30BaTh  IpU
BBINOJIHEHUH YYEOHBIX 33JaHUI HAYYHO-TIOMYJISAPHYIO JUTEpaTypy
(U3UUECKOro COAEpKAHUSA, CHPAaBOYHBIE MaTEpUalbl, PECYpPChl CETH
WntepHer; BnageHue 0a30BBIMM  HaBbIKAMHM  IIpeoOpa3oBaHUs
nHpoOpManMu M3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYrylO; yMEHHE
co3/1aBaTh COOCTBEHHBbIC NHCbMEHHBIE U YCTHBIE COOOIICHHS Ha

OCHOBE I/IH(l)OpMaHI/II/I N3 HECKOJIBKHMX HCTOYHHWKOB




HEPEYEHDB 3JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUSA
1 MEXAHUYECKUE ABJIEHUA
{1 Mexannueckoe JBWkeHHe. MarepuanpHas Touka. (Cuctema  OTCUéTa.
' OTHOCUTENBHOCTD IBUXKEHHUS

PaBHOMepHOE M HepaBHOMEpHOE JBHkeHUEe. CpenHsas ckopoctb. Dopmyna st

1.2 BBIUUCIICHUS CpellHel cKkopocTh: v = S/t
PaBHOMEpHOE MpSIMONIMHENHOE JBM)KEHHE. 3aBUCUMOCTh KOOPAMHATHI Teaa OT
BPEMEHH B CIIy4yae paBHOMEPHOI'O IPSIMOIMHENHOTO IBUKEHUS:

13 xX()=x,+vt
I'padyku 3aBUCUMOCTH OT BPEMEHHU Uil MPOEKUUU CKOPOCTH, MPOCKIHH
MepeMENIeHUsl, MyTH, KOOPJAMHATHI IPU PABHOMEPHOM MPSAMOJIUHEHHOM
JBUKEHUU
3aBUCUMOCTb KOOPJAMHATBl Tejla OT BPEMEHHM B CJIy4ae pPABHOYCKOPEHHOI'O
MPSMOJIMHENHOTO IBU)KEHMUSI:

Sx() =v,, *t+ay,* -t;
@opMynbl Uil TPOCKUMU TEPEMELIEHUs, MPOEKUUH CKOPOCTH U IPOEKLIUH
YCKOpPEHUs IIPU PaBHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKEHUU!
2

1.4 s_\_(r)=uo'\_-t+a_\_-r7.
v ([)=v,, +a,-t,
a.(f)=canst,
uz_\.2 - uh.2 =2a.s,
I'paduku 3aBUCUMOCTH OT BpPEMEHM JJISI MPOEKIUU YCKOPEHUS, MPOCKIHH
CKOPOCTH, TPOEKIUU MEepEeMEUICHUsI, KOOPAUHATBl IPU PAaBHOYCKOPEHHOM
MPSIMOJIMHEHHOM JIBH>KCHUH
CBobogHoe manenue. GopMyiibl, ONUCHIBaIONIME CBOOOAHOE MaJCHUE Tela IO

1.5 BEPTUKAIM (ABWKEHUE Tejla BHMU3 MM BBEPX OTHOCHUTEIBHO IIOBEPXHOCTH

3emnn). ['paduku 3aBUCHUMOCTH OT BpPEMEHH J[UIS MPOEKIHH YCKOPEHHS,




MPOCKIIUM CKOPOCTH W KOOPAWHATHI IpH CBOOOJHOM TMaJCHUM Teia IO

BEPTHUKAIN

CKopocTh pPAaBHOMEPHOIO JBIDKEHHUS Tejla IO OKpyKHocTU. HampaBnenue
CKOpPOCTH.

@dopmyna AJid BBIYMCIEHUS CKOPOCTH dYepe3 paJuyC OKPYKHOCTU U MEPHOJ

oOpareHus:
27R
U=
T

HentpoctpemurenbHoe yckopenue. HampapieHue IEHTPOCTPEMUTEIHHOTO

yckopenus. @opmyra sl BBIYUCIICHUS YCKOPEHUS:

1.6
2
a. = U
“ R
®opmyina, cBsI3bIBaIOLIasl IEPUOJI U YACTOTY OOpallleHUS:
V= 1
T
Macca. ITnotHocTs BemecTBa. @opmyiia 15l BBIYUCICHUS TITIOTHOCTH:
_m
1.7 V
1.8 Cuna — BexkTtopHas ¢puzudeckas BenuduHa. CI0KeHHe CHT
1.9 SBnenne unepuuu. [lepBriit 3akon HeroToHa
Bropoii 3akon HerotoHna:
F=m-a
1.10
CoHanpaBJI€HHOCTh BEKTOpPA YCKOPEHHUS Tela U BEKTOPa CUJIbI, IEUCTBYIOIIECH Ha
TEJO
B3aumopencrtsue ten. Tperuit 3akoH Herorona:
1.11 F2—>l=_Fl—>2
12 TpeHue nMokos v TpeHue CKoNbxKeHUsi. Dopmyra Jyisi BHIYUCICHUS] MOAYJIST CUITbI

TPCHUS CKOJIbXXCHUA:




F_=u-N

1.13

Hedopmarust Tena. Ymopyrue u Heynpyrue aedopMmanuu. 3aKOH yIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TATOTCHHE. 3aKOH BCCMHUPHOI'O TATOTCHUSA

My -M,
F=G-——2
R
Cuna 1sprkecTu. Y CKOpeHHe CBOOOTHOTO MaCHHS.
dopMyta 1711 BBIYUCICHHSI CHITBI TSHDKECTH BOJIM3HM ToBepXHOCTH 3emun: F = mg.
JBuwxenue mnanet Bokpyr Connua. [lepBas kocMuueckasi CKOpOCTb.

HeBecoMocTh 1 neperpysku

1.15

Wmmynbe Tena — BeKTOpHas pu3ndeckasi BeIMYrHa.
p=mo

Nmmnynsc cucremsl tei. M3menenue umnyibsca. Mmynsce cuisl

1.16

3aKOH COXpaHEHMs UMITYJIbCA JUIsl 3AMKHYTON CUCTEMBI TEJI:
D=myU, +m,0, =const

PeakTuBHOE IBUXKECHUE

1.17

Mexannueckas pabora. @opmyia Al BBIYUCICHUS paOOThI CUIIBI:

A=Fsoosa

Mexannueckass MOITHOCTD:

1.18

Kunetnueckas n IMOTCHIHAJIbHAasA SHCPTH. (DOpMy.]'Ia JJIs1 BBIYMCIICHUS

KUHETHUYECKON DHEPIUu:

2
_mv

E;

Teopema o ku"eTnueckou sHeprur. Gopmysa I BBIYUCICHUS NOTCHIUAIBHOU




OHCPIUU TCJla, IOAHATOrO

Hag 3eMIIei:

E,=mgh

MexaHuyeckas DQHEprus:

E=E;,+E ?

1.19 3aK0oH COXpaHEHUs MEXaHUYEeCKOM 3Heprun. @opmyiia sl 3aKOHA COXPAHEHUSI
MEXaHUYECKOW SHEPTUU B OTCYTCTBUE CHJT TpeHUs: E = const.
[IpeBpanieHne MexaHMYECKON SHEPTUU IPU HAIUYUU CUIIBI TPEHUS.
[TpocThie MeXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.

Prruar. MomeHnT cuisl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20 =
[ToasmxHbIM 1 HeOABWKHBIN O0s10ku. KITJI mpocThIx MEXaHNU3MOB,
n= Anonesnaz
‘421'12‘!8!11133
JlaBiieHne TBEPAOTO TENa.
dopMya 7151 BEIYUCIICHHS TaBJICHHS TBEPIOTO Teja:
_F
oS

191 JaBnenue raza. ATMochepHOe TaBleHUE.

' IM'uapocTaTudeckoe 1aBlIeHUE BHYTPH KHIKOCTH.
dopMya 17151 BBIYMCIICHUS 1aBJICHUS] BHYTPU KUIKOCTH:
P=pgh+ Py,

1.22 3akoHn [lackansa. ['mapaBnuueckuii npecc
3akoH Apxumena. Popmyna sl ONpPENEICHUS BBITAIKUBAIOIICH CHIIBI,
JNEUCTBYIOLIEH HA TEJIO, MOTPYKEHHOE B )KUAKOCTh WIIH Ias3:

1.23

Fam =PEV

VcaoBue nnaBanus tena. [InaBanue CYI0B U BO3AYXOILIAaBaAHUEC




1.24

Mexannueckue KoseOaHus. AMIUIMTYJa, MEPUOJ W YacToTa KoJeOaHH.
dopMyita, CBSI3BIBAIOIIAS YaCTOTY U MEPUO KOJICOAHUN:

vol
T

1.25

MaremaTuueckuii M TNPYXKUHHBIM MaATHUKH. [IpeBpamieHue sHeEprum mpu

KOJIE0AaTEIIbHOM IBUKECHUU

1.26

3aryxatomue konebanus. Beinyxnennsie konedanus. Pesonanc

1.27

Mexanunueckue BOJHBI. [IpoAoJibHBIE M TOINEpEUYHBbIE BOJIHBI. J[MHA BOJHBI U

CKOPOCTh PacCIpOCTPAHEHUS BOJHBI:

r=v-T

1.28

3ByK. ['poMKOCTh M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha T'paHUIIE

nByx cpenl. MH(dpa3Byk U yIbTpa3ByK

1.29

IIpakmuyeckue pabomul

N3MepeHnne cpelHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
NPYXUHBL, KO3()(UIIMEHTa TPEHUSI CKOJNBXKEHHS, paOOTBl CHIIbI TPEHUS, CHIIBI
YIOPYTOCTH; CpelHeld CKOPOCTH JBIXKEHHUS OpycKa MO HaKJIOHHOW IIOCKOCTH;
ycKkopeHuss Opycka Npu JBWKEHHH IO HAKIOHHOM IUIOCKOCTH; 4YacTOThI W
neproja KojeOaHWH MareMaTHYeCKOro MAasSTHHKA; YacTOThl W  IepHoja
Kose0aHui MPYKUHHOTO MasTHHKA,; MOMEHTAa CHJIbI, IEWCTBYIOIIErO HA phIyar;
paboThl CWJIBI YIPYrOCTH TpHU MOABEME Tpy3a C TOMOIIBIO HEMOABMKHOTO
6510Ka; pabOThI CHJIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ MOMOUIBIO TOJIBUKHOTO
OIoKa.

HccnenoBanne 3aBUCHMOCTH apXHMEIOBOW CHIIBI OT O0BEMaA MOTPYXKEHHOM
YacTH TeJla U OT IJIOTHOCTHU >KUAKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIICH CHIIbI
OT MacChl TeJa; CUJIbl TPEHUSI CKOJIBKEHHSI OT CHJIBI HOPMAJIBHOTO JTaBJICHUS U OT
po/ia MOBEPXHOCTH; CHJIbI YIPYTOCTHU, BOSHUKAIONICH B MpPY>KHWHE, OT CTENEHU
nedopManuy MPYKUHBI, YCKOpeHUs: Opycka OT yriia HakJOHa HampaBIsIOLIEH;
neproja (4acToThl) KOJeOaHUI HUTSHOTO MAasTHUKA OT JUIMHBI HUTH; MEPHOJA
Koje0aHui MPYKUHHOTO MasTHUKA OT MAacChl Tpy3a U KECTKOCTU MPYKUHBI;
UCCJICIOBAaHNE HE3aBUCHMOCTH IEpHoJa KOJICOAaHWUH HUTSHOTO MAasTHHKA OT

Macchl rpy3a. [IpoBepka yciioBusl paBHOBECHS phluara

1.30

Qusuueckue s6neHUs 6 npupode: TPUMEPbl ABIKEHHS C Ppa3IMYHBIMU
CKOPOCTSIMH B )KUBOU U HEKUBOU MPUPOJE, AEUCTBUE CUIIBI TPEHUS B IPUPOJIE U

TEXHUKE, IPUIMBBI W OTJIUBBI, ABHXXCHHUC ILJIAHCT ComHaeuHOM CUCTEMBI,




PEaKTHUBHOE JIBI>KEHHE >KUBBIX OPraHU3MOB, PhIYard B TEJI€ YEJIOBEKA, BIUSHUE
aTMoc(epHOro MAaBlIeHUs Ha XUBOM OpraHu3M, IUIaBaHHE pbHIO, BOCIPUSTHE

3BYKOB JKMBOTHBIMH, 3E€MJICTPACCHHUC, ceiicMUUYecKue BOJIHBI, HYHaAMH, 3X0

Texunuueckue ycmpoticmea: CIUAOMETP, NAaTUMKU IOJIO)KEHUS, PACCTOSHUS U
YCKOpEHHUs, JAUHAMOMETp, TOJIIMITHUKKN, pPaKeThbl, pbluar, MOJIBWXKHBIA U

HGHOI[BPI)KHBIFI 6J'IOKI/I, HAKJIOHHAasA IIJIOCKOCTb, MNPOCTBIC MCXAaHU3MbI B 6BITy,

11 COOOIIAIONTNECS] COCY/bI, YCTPOWCTBO BOJONPOBOJAA, THMAPABIMYECKHUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE yIbTPa3ByKa B ObITY U TEXHUKE

2 TEIIJIOBBIE ABJIEHUA
OcCHOBHbIE  TIOJIOKEHUSI ~ MOJIEKYJISIPHO-KMHETUYECKOM TEOpUHU  CTPOCHUS

2.1 BemiecTBa. Mojenu TBEPAOTo, )KUIKOTO U ra3000pa3HOro COCTOSHUM BEIIECTBa.
Kpucrannuueckue u amopHble Tena

55 JIBrxenue wyactul, BemiecTBa. CBS3b CKOPOCTH JABWXKEHHUS YacTHI[ C

' TeMreparypoil. bpoyHoBckoe nBkenue, muddys3us

2.3 CmauuBaHue U KaWJUISIPHBIE SIBJICHUS

2.4 TermioBoe pacuiMpeHne U CkaTue

2.5 TermnoBoe paBHOBECHE

Y Buytpennss sneprus. PaGora u Teruonepenaya Kak CHOCOObI H3MEHEHUS

. BHYTPEHHEH SHEPruu

2.7 Bunpl Tenionepenaun: TemIONPOBOHOCTh, KOHBEKIIHS, U3TyUYEHUE
HarpeBanue wu oxnaxaenue Tten. KoauuecTBO  TEMIOTH. Y aeiabHas
TEIIOEMKOCTb:

2.8
O=cm(t,—t,)
3aKOH COXpaHEHUS PHEPrHMH B TEIUIOBBIX Ipoleccax. YpaBHEHHE TEIUIOBOTO
Oananca:

2.9
0,+0, +..=0
Ucnapenue u koHuaeHcanusd. M3MeHeHHE BHYTPEHHEH SHEPrud B Mpolecce

510 ucrapeHuss ¢ KoHjaeHcanuu. Kumenwe KUAKOCTH. VYAelbHas TemioTa

napooOpa3zoBanus: L = Q/m

2.11

Bnaxxnocts Bo3nyxa




2.12

IInaBnenue wu Kpucraimsauus. I3MeHeHWe BHYTpEHHEW DHEpPruu IIpU

IJIABJICHUU U KpUCTAJIJIM3allvN. y,IleJ'IBHaSI TCIJIOTA IIJIaBJICHUA

2.13

BHyTpeHHss sHeprusi cropanus TOIUIMBA. Y AelibHas TEIUIOTa CrOPaHuUs TOILINBA!
q=0/m

2.14

[Tpunnumne! padoTs! TermoBeix aurateneit. KI1/ remioBoro aqurarens

2.15

IIpaxmuueckue pabomul

N3mepenne ynenpHON TEIUIOEMKOCTH METAJUIMYECKOr0 LUIMHIPA; KOJIWYECTBA
TEIUIOTHI, TOJYYEHHOTO BOJOW KOMHATHOM TeMmIeparypsl (PUKCHPOBAHHON
Maccbl, B KOTOPYIO OMNYLIEH HArpeThli IWIMHAP;, KOJIMYECTBA TEIUIOTHI,
OTIaHHOT'O0 HAarpeThIM LWJIMHAPOM, MOCJE OMYCKaHHsS €ro B BOJY KOMHATHOU
TEMIIEPaTypbl; OTHOCHUTEJIbHOMW BJIQXXHOCTH BO3/yXa; YICIbHOM TEIJIOTHI
IaBiaeHuss JbAa. McecnegoBaHue HM3MEHEHHsI TEMIEpaTypbl BOABI  IIPHU
Pa3IMYHBIX YCJIOBUAX; SIBICHUS TEIJIOOOMEHa MpPHU CMEIIMBAHWUU XOJIOAHON U

ropsiuei BoAbl; IpoLecca UCTIapEHUs

2.16

Dusuueckue A61eHUsA 8 npupoode. TIOBEPXHOCTHOE HATSHKCHUE M KalMJUIAPHBIE
SBJIGHUSI B MPHUPOJE, KPUCTAIBI B Npupoze, uznydenue ConHila, 3aMep3aHue

BOJI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, HHEesl, CHera

2.17

Texunuueckue ycmpoticmea: KauvuuIspbl, IPUMEPbl UCIIOJIb30BaHUs KPUCTAILIOB,
XKUJKOCTHBI TEPMOMETpP, AATYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, TUT'POMETPBI, NICUXPOMETp, MapoBas TypOuHa, ABUraTelb BHYTPEHHETO

CTOpaHHS

OJIEKTPOMAT'HUTHBLIE ABJIEHNA

3.1

DnekTpusanus Teil. J[Ba Buaa 3IeKTpUIeCcKuX 3apsioB

3.2

B3anmopeiicTBre 3apsskeHHBIX Tell. 3akoH Kynona

3.3

3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

3.4

Onexrpuueckoe mnone. Hanpsx€HHOCTh anekTpudeckoro mnois. IlpuHnun

CYNEPHO3UIINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »snektpuyeckux 3apsgoB. JlelcTBUE HSJIEKTPUYECKOrO TOJISI Ha

QJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUIBJICKTPUKHA

3.6

[TocTostHHBIN 3nekTpUYecKuid TOK. JlecTBus 3nekTpuueckoro Toka. Cuiia Toka.




Hanpsoxenue.
I=q/t,U=A4/q

3HGKTpPI‘I€CKOC COIIPOTUBJICHHC. YI[QJIBHOG SJICKTPUYICCKOC COIMMPOTHUBIICHUC!

3.7 R =pl/S
18 3akon Oma aiis1 yyactka snekrpuueckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHHUE IPOBOAHUKOB:
I =1, U=U,+U,: R=R +R,.
1 2 1 2 2
3.9 [TapannensHOE cOeIMHEHNE TPOBOJHUKOB PABHOT'O CONMPOTHUBIICHUS:
U=U;I=1+I;R=2.
- - 2
CmenmaHHbIe COETMHEHUS TIPOBOJHUKOB
310 Pabota u MmomHOCTh A5ekTpuueckoro Toka. 4 = Ult, P = Ul
3akon Jlxxoynsa — Jlenua:
3.11 2
312 OnbiT Opcrena. MarHuTHOE TOJIE€ MPSAMOrO MPOBOJHHMKA C TOKOM. JIlnmHMM
MarHUTHON MHAYKIIMHU
313 MarautHoe moJIe IIOCTOSHHOrO MarHura. Bs3amMoaelicTBHE NOCTOSHHBIX
Mar"HuToB
3.14 JlelicTBME MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM
3.15 OnsiTel @apanes. SBneHue snekTpoMarHuTHON HAYKUUU. [IpaBuino Jlenna
Ipaxmuueckue pabomul
N3MepeHre  AIEKTPUYECKOTO  CONMPOTUBICHHUS  PE3UCTOPA;  MOIIMHOCTH
ANEKTPUYECKOTO TOKA; PaOOTHI AIEKTPUIECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTHM CHJIBI TOKa, BO3HHMKAIOIIETO B MPOBOJHUKE

(pe3ucTopsl, TaMIIOYKa), OT HANPSHKEHUST HA KOHIAX MPOBOJHUKA; 3aBUCHMOCTH
COTMPOTHUBIIEHUS OT JUIMHBI MPOBOJHUKA, TUIOMIAIU €T0 MOMEPEYHOr0 CEeUeHUs U

YACIBHOT'O COIPOTUBJICHUA.




[TpoBepka mpaBuia Ui AJIEKTPUUYECKOTO HANPSKEHUS MPU MOCIEeI0BATEIbHOM
COCIMHEHUHU TMPOBOJHMUKOB; MpPaBWJIA ISl CUJIbl JJIEKTPUUECKOTO TOKa TMpH

napajuieIbHOM COEIMHEHUU MTPOBOJAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue A6l1eHUs 6 npupoode: SIEKTPUUECKHE SBIEHHS B aTMmocdepe,

3.17 AIIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE TOJIe 3eMiTH, Ipeld MmoIrocoB,
POJIb MAarHUTHOTO TOJIS 7S )KU3HU Ha 3emiie, MOJISIPHOE CUSIHHUE
Texnuyeckue ycmpoticmea: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, peocTart,
CUETUYMK  DIIEKTPUUECKOW  DHEPTUH,  AIIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIC ANEKTPOIPUOOPHI (mpuMepsI), ANEKTPUIECCKUE
IPEIOXPAHUTENHN, D3JIEKTPOMArHUT, AJIEKTPOABHUIaTeNb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DJIeKTpOMarHuTHbIE€ BOJIHEI. [1IKkana 371eKTpOMarHUTHBIX BOJIH
3.20 JlydeBasg monenb cBeta. [IpsmonnHeHOE pacipoCTpaHEHHE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkano
3.22 [Ipenomiienne cBeta. 3aKOH NPEIOMIICHUS CBETA
3.23 ucnepcus ceerta
394 JInnza. Xox nydeit B nuH3e. POKycHOE paccTosiHUE JaUH3BL. OnTHuYeckas cuiia
' auH3bl: D = 1/F
3.25 ['na3 kak ontuueckas cucrema. OnTudeckue mprudopsI
Ilpakxmuueckue pabomol
N3mepenne onTHYEeCKOW CHIIBI COOMPAFOIICH JTMH3BI; (POKYCHOTO PacCTOSHUS
coOuparonield TUH3bI (110 CBOWCTBY PaBEHCTBA Pa3MEPOB MpeaAMeTa U U300pakeHus,
326 KOTI'Jla IpeIMeT pachoJio’KeH B ABOMHOM (QoOKyce), MoKa3aTess IpeJoMIIeHHs CTEKIa.
' HccnenoBanne cBoiicTBa M300pa)KeHUs, MOJIYYEHHOTO C  IOMOIIBIO
coOuparomiel JTUH3bI, U3MEHEHUs! (POKYCHOTO PACCTOSHUS JBYX CIIOKEHHBIX JIMH3;
3aBUCHUMOCTH YIJIa NPEJIOMJIEHHMS CBETOBOIO Jydya OT YIJla MaJeHUs Ha I'paHuLe
«BO3J1yX — CTEKJIO»
327 Qusuueckue aeneHusi 6 npupode: 3atMmenus Connua u JlyHbl, 1Bera Te,
' ONTUYECKUE SBJICHUS B atMocepe (1BeT HeOa, pedpakius, pagyra, MHPax)
398 Texnuueckue ycmpoticméa: OYKH, TIEpUCKOI, (oToanmapaT, ONTHYECKUE
' CBETOBOJIbI
4 KBAHTOBEGIE SABJIEHUA
41 PamnoaktuBHOCTh. Anb(da-, Oeta-, raMmma-u3nydeHus. Peaknuu anbda-u Oera-

pacmazia




4.2 OmnbiTel Pe3epdopna o paccesauio anbda-yactuil. [nanerapHas Mozenb atoma

4.3 CoctaB aroMHOro sifjpa. M3oromnsl

4.4 [lepron monypacnana aTOMHBIX SIAEP

4.5 SnepHblie peakiiu. 3aKOHbI COXPAHEHUS 3apsJ0BOTO U MACCOBOTO YHCE
Qusuueckue sA61eHUs 6 Npupode: €CTECTBEHHBIM paJMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4H, pPaJHMOaKTUBHOE W3IIyUYEHHE IIPUPOIAHBIX MHUHEPAIOB,
NeiicTBUE paAOaKTUBHBIX U3JIyU€HUN HA OPTaHU3M YeJIOBeKa

47 Texnuueckue ycmpoticmea: CUEKTPOCKON, UHANBUIYAIbHBIA TO3UMETp, Kamepa

Bunbcona, sinepHas sHepreTuka




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

®dusuka,’7- 8 knacc/Ileppikun .M., Banos A.U., M3narenbcTBO

«IIpocseieHue»

METOINUYECKHUE MATEPHUAJIBI VI YYUTEJIA
®usuka. Jlnnakrnueckue matepuainl A.B.Ilepsimkuna.7-8 kiace
®wusuka. Tectrl. 7- 8 knacc XannanoB H.K., Xannanosa T.A.

®dusuka. Pabouas terpans. 7-8 kinacc iBanos A.W., Xannanosa T.A

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

bubmuoteka [{OK https: / akademycontent.apkro.ru./lesson/d6851966-c4bt-
4374- 8a3b664814b67¢7d

Enunas xomnexius LIOP. http: //schoolcollection/edu/ru deaepanbHbIil HEHTP
nH(OpMaIIMOHHO-00pa30BaTeNIbHBIX pecypcoB. http: //www.fcior.edu/ru.
[udpossie oOpazoBaTenbHbIe pecypchl. http: //www.openclass.ru «Mos
mikosay - https://lesson.academy-content.myschool.edu.ru/

«Sl-xmacey - https://www.yaklass.ru/

«Yuu.py» - https://uchi.ru/
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