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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke Ha ypOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
COCTABJICHA Ha OCHOBE IOJOKEHUW M TpeOOBAaHMI K pe3ylibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 00pa3oBaTelbHOM MPOrpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€ToM ¢eaepanbHOil paboyeil mporpaMmbl BOCIUTAHUS U
Konuenuuu npenogasanus yueoOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 10 (U3MKE HANpaBlieHO Ha (opMHUpoBaHUE
€CTECTBEHHO-HAYYHOM T'pPaMOTHOCTH OOYyYaroUuXcsi W OPraHU3alUI0 U3YYCHUS
(GU3MKN Ha JEeATENbHOCTHOM OCHOBe. B mporpamme mo (u3MKe yUHUTHIBAIOTCS
BO3MOYKHOCTH yudeOHOTo mnpeamera B peanusanuu Tpedboanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM M METApeIMETHBIM pe3ybTaTaM OO0y4YeHUs, a TaKkKe
MEXKMPEAMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHusl.

[TporpaMMa no gu3uke ycTaHaBIMBAET paclpeaesieHue yueOHoro MaTepuania
1o rojgaM o0yueHus (1o KjlaccaM), MpeAJIaraeT NPUMEPHYIO MOCIEI0BATEIbHOCTD
W3YyYEHUS TeM, OCHOBAHHYIO Ha JIOTUKE PA3BUTHUS MMPEAMETHOTO COICPIKAHUA U YUETE
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroXCs.

[TporpamMma 1o ¢usuke pa3paboTaHa ¢ LENbI0 OKa3aHUS METOAMYECKOM
MOMOUIM YUYUTENIO B CO3/1aHNU paboueil MporpaMMbl 110 y4eOHOMY MPEIMETY.

®du3zrka SBIASETCS CUCTEMOOOPA3YIOIIUM /ISl ECTECTBEHHO-HAYYHBIX YU€OHBIX
MPEIMETOB, TOCKOJIbKY (PU3UUECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJIICHU,
U3y4aeMbIX XUMUEH, OUoIoruel, acTpoHoMueH u pusnyeckoi reorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHO-HAYUYHYIO KapTUHY MHpa, MPEAOCTaBiseT Haubosiee sICHbIE
oOpa3Lbl MPUMEHEHHUS HAay4YHOI'0 METOJa MO3HAHHUA, TO €CTh CI0co0a MOIyYeHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna U3 TVIaBHBIX 3a1ad (PU3UYECKOr0 0O0pa30BaHUS B CTPYKType OOIIero
o0pa3oBaHMsI COCTOUT B (POPMUPOBAHUU ECTECTBEHHO-HAYYHOW TPaMOTHOCTU U
MHTepeca K HayKe y 00yJarouuxcs.

N3yuenne ¢u3ukn Ha 0a30BOM ypOBHE MpeArojiaraeT OBJaJCHUE
CIICIYIOIMMHA KOMIIETEHTHOCTSIMH, XapaKTePU3YIOUIMMH €CTeCTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

* HAy4HO OOBSICHATH SABJICHUA,
e OOCHHBATHh U IIOHUMATb 0COOEHHOCTH HAayYYHOTI'O UCCJICIOBAHUA,

*  HHTCPIIPECTHUPOBATH JaHHBIC u HCIIOJIB30BAaTh HAay4YHBbIC
JA0Ka3aTcJIbCTBA AJIA IIOJTYUYCHHUS BBIBOJOB.

Ilenn wu3ydeHus (QU3MKM Ha YPOBHE OCHOBHOTO 0O0IEro oOpa3oBaHMs
omnpenenensl B Konuenuuu npenoaaBanus ydeOHoro mnpenmera «®dusuka» B
oOpa3oBarenbHbIX opranm3anusx Poccuiickoit ®enepanuu, peamu3yrOIIUX



OCHOBHBIE 00111€00pa3oBaTeIbHbIC TPOTPAMMBI, YTBEPKAEHHOU pEIIEHUEM
Komnernn MunucrepctBa npocsenienus Poccuiickoii @eaepannn (IpoTokod oT 3
nexadps 2019 r. Ne [1K-4BH).

Heau uzyyenust pu3suKu:

- [pUOOpETEHHWE HHTEpeca U CTPEMJICHUS OOYyYaroIMXCsi K HaydyHOMY
U3YYEHUIO TPHUPOABI, PA3BUTUE HMX HHTEIUIEKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

- pa3BUTHE NPEICTABICHUN O HAYyYHOM METOJI€ NO3HaHUs U (OPMUPOBAHHE
MCCJIEI0BATENHCKOrO0 OTHOIIEHUS K OKPYKAIOLUM SIBJICHUSM;

- (opMHpOBaHME HAYYHOTO MUPOBO33PEHHMS KaK pe3yJibTaTa U3y4eHHUs] OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

- (QopMupoBaHUE MPEACTABICHUN O pOJM (PU3UKU UISI PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

- pa3BUTME  TMPEACTABICHMH O  BO3MOXHBIX  cdepax  Oyayuien
npo¢eCCUOHANIBHON JESTEIbHOCTH, CBA3AHHOM C (DPU3UKOI, MOATOTOBKA K
JaynbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTimkeHne ITHX IIeNed MporpamMMbl MO (PU3WKEe HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

- [pUOOpEeTeHHWe 3HaHWUM O JHUCKPETHOM CTPOEHHMM BEUIeCTBa, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUUECKHX, MArHUTHBIX M KBAaHTOBBIX
SIBJICHUSIX;

«  TpuoOpeTeHHEe YMEHUN OMUCHIBATh U OOBSCHSITH (PU3NYECKHUE SIBICHUS C
UCIOJIb30BaHUEM MOIYUYECHHBIX 3HAHUM;

+ OCBOCHHME METOJOB pEIICHUS NPOCTEHIINX pacu€THBIX 3a4ady ¢
UCIIOJIb30BaHUEM buznyeckux Mojenei, TBOPUYECKUX u
IPAKTUKO-OPUEHTUPOBAHHBIX 33]1aY;

+ pa3BHUTHE YMEHUU HAOIIOATh MPUPOHBIC SIBICHUS U BBHIOIHITH OMBITHI,
JabopatopHble  pabOThI U AKCIEPUMEHTAJIbHBIC  HUCCIAEAOBAaHUS €
UCTIOJIb30BaHUEM U3MEPHUTEIHHBIX PHOOPOB;

« OCBOEHHE NMPUEMOB pabOThl ¢ MH(pOpManUen (HU3NUECKOTO COAepKaHUs,
BKJItOUasi MH(OPMALIMIO O COBPEMEHHBIX JOCTI)KCHUAX (U3UKH, aHATIU3 U
KPUTHYECKOE OLIEHWBaHNE NH(POPMAIIH;

+  3HAKOMCTBO CO chepamu TPoPEeCCHOHATIBHOMN EeATeTLHOCTH, CBI3aHHBIMHU C
¢u3uKONW, U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH  Ha
JOCTHKEHUIX (PU3HUECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIi ypOBEHb) HAa YpPOBHE OCHOBHOTO OOIIETO



oOpasoBanwus oTBoauTcs 238 gacoB: B 7 kitacce - 68 gacoB (2 yaca B HEAENO), B 8
KJ1acce - 68 yacoB (2 yaca B Hejeno), B 9 kinacce - 102 gaca (3 4aca B He/IeNIO).

[Ipennaraemselii B mporpamme 1o (pusnke nepedeHsb J1adopaTOPHBIX paboT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKkTep, YUUTelb AeaeT BHIOOp MPOBEACHHUS
71a00paTOpHBIX pPabOT M ONBITOB C YYETOM HHIUBUAYAIbHBIX OCOOEHHOCTEU
oOyuJaromuxcs, CIHUCKa AKCIEPUMEHTAIbHBIX 3aJlaHul, NpelaraéMbplXx B paMKax
OCHOBHOT'O FOCYapCTBEHHOI0 dK3aMeHa 10 (U3HKeE.



COAEPXKXAHUE OBYUYEHUA

7 KJIIACC

Paznea 1. ®usuka u e€ poib B IO3HAHUM OKPY:KAOIIEr0 MUPA.

®uszuka — Hayka o npupone. fABneHus npuponbl. dusznyeckue SBICHUS:
MEXaHUYECKUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

dusnueckue BeIMUUHBL. M3MepeHue Qusnmyeckux BenuuuH. Dunueckue
npudopsl. [lorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢u3uka u qpyrue ecteCTBEHHbIE HAYKH U3y4aroT npupoay. EcrecTBeHHO-
HAay4YHbId METOJ T[IO3HAHUS: HaOIIOJEHUE, IMOCTaHOBKAa HAY4YHOI'O BOIIPOCA,
BBIIBDKEHUE THUIOTE3, OKCIEPUMEHT [0 MPOBEPKE TUIOTE3, OOBSICHEHUE
HabogaeMoro aByieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Hemoncmpauuu.

1. MexaHn4yeckue, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHBIC, CBETOBBIC

SBJICHUS.

2. @usnueckue MpUOOPHI U MPOIeaypa MPSMbIX U3MEPEHUN aHAJIOTOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopuwvie pabomul u onvimol.

1. OmnpeneneHue 1eHbl AETIEHUS IKaJIbl U3MEPUTEIBHOTO Nprudopa.

2. H3mepeHue pacCTOSAHUM.

3. H3mepenne o0béMa KUIKOCTH U TBEPJOTO TEa.
4. OnpenesieHUE pa3MepOB MaJIbIX TEl.
5

N3mepenne temmepaTypbl MpU MOMOIIM SKUIAKOCTHOTO TEPMOMETpa H
JlaTYUKA TEMIIEPATYPHI.

6. IIpoBemenue uccienoBaHus MO MPOBEPKE THUIOTE3bl: JAJBbHOCTH MOJIETA
apuka, MylmeHHOTO TOPU30OHTANIbHO, TeM OO0Jbllle, 4eM OOJIbIIIe BBICOTA
IyCKa.

Paznen 2. IlepBoHavajibHbIe CBeJIE€HUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BelllecTBA: aTOMbl ¥ MOJIEKYJIbI, UX pa3Mepbl. OMbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxenne wyactui] BemiectBa. CBs3b CKOPOCTH JBHKEHUS YaCTHUI[ C
Temriepatypoil. bpoyHoBckoe mBwxkenue, auddysus. BzaumoneiicTBue YacTHIL
BEIIECTBA: ITPUTSHDKEHNE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHMS BEILIECTBA: CTPOCHHUE ra30B, KUIKOCTEH U TBEPIBIX
(KpUCTAITMYECKUX) Tel. B3auMocBsi3b MeXAy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJIIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.



1. HabOmroneHne OpOYHOBCKOTO ABUKEHUS.

2. Habmonenue nuddysumn.
3. HabGmiomenue  siBieHH,  OOBSACHSIOUIMXCA ~ MPUTSDKEHHEM WM
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuaMeTpa aroMa METOAOM psAOB (C  MCHOJb30BaHUEM

dboTtorpaduii).
2. OnbITHI IO HAOJIOJEHUIO TEMIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI IO OOHAPYKEHUIO ACHCTBUS CHJI MOJICKYJIIPHOTO MPUTSIKEHUS.
Pa3ngen 3. /IBUKeHHe U B3aUMOAeHCTBHE TeJl.
Mexannueckoe [BUXKEHHE. PaBHOMEpHOE W HEPABHOMEPHOE [IBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh HNPH HEPABHOMEPHOM [BUKEHUU. Pacu€r myTu u
BPEMEHU JIBHUKCHUSI.
SlBnenue wuHepuuu. 3aKOH HMHEpUMU. B3amMoneincTBHEe Ten Kak NpUYMHA
M3MEHEHHS CKOPOCTH IBUKEHU Tel. Macca Kak Mepa MHEpTHOCTH Tena. [I1oTHOCTS
BemecTBa. CBsI3b INIOTHOCTH C KOJTUYECTBOM MOJIEKYJI B IUHUIIE 00BhEMA BEIIeCTBRA.
Cwita Kak XapakTepHCTHKA B3anMOJeUcTBUA Tell. CHila ynmpyrocTd M 3aKOH
['yka. M3mepenue cuibpl ¢ MOMOIIBID AUHAMOMETpA. fIBIEHME TATOTEHUS U CHUJIA
TskecTd. Cuina TShKeCTH Ha Ipyrux mia”erax. Bec tena. HeBecomocts. CrnoxkeHnune
CWJI, HAIIPaBJIEHHBIX MO OAHON mpsiMoi. PaBHoxeicTByromas cui. Cuiia TpeHus.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHue B IPUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHne MeEXaHUYECKOTro TBUKEHUS TeNa.
2. M3MepeHne CKOPOCTH MPSAMOJIMHEMHOTO JTBUKCHUS.
3. HabGmronenue siBJeHUS MHEPIIMH.
4. HaGmtonenue n3aMEHEeHHs] CKOPOCTH NPU B3aUMOJCHCTBUU TE.
5. CpaBHEHHE MacC IO B3aUMOJEHCTBHIO TEI.
6. CJ0XEHHE CUJI, HAPABJIEHHBIX 110 OAHON NPSIMOA.
Jlabopamopuvie pabomul u onvimol.
1. OmpeneneHrne CKOPOCTH PaBHOMEPHOIO JIBUKEHUs (IlIapUKa B JKHUJIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpezeneHue cCpeHEN CKOPOCTH CKOJIbKEHUSI Opycka WM IIapuKa 1o
HAaKJIOHHOM IJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPAOTO TeNa.

4. OmbITHI, JAEMOHCTPUPYIOIINE 3aBUCHMOCTb PaCTSDKeHHs (aedopmariuin)
MPY>KUHBI OT MIPUIIOKEHHON CHUIIBI.

5. OnbITBl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHHS CKOJBXKEHHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, ) KMAKOCTEH U ra3os.

JlaBnenue. CriocoObl YMEHBIIICHUS U yBEIWYCHUS NaBieHus. JlaBneHue rasa.



3aBUCUMOCTh JaBJ€HUSA Ta3a OT 00BEMa, Temmneparypel. Ilepenaua paBneHus
TBEPABIMUA TEJAMH, XKUAKOCTAMM U Trazamu. 3akoH [lackansa. ITneBmaTuhueckue
MaIuHbl. 3aBUCUMOCThH JABJICHHUS JKHIKOCTH OT TIyOWHBI. [mapocraTudeckuid
napajgokc. Coolraromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

Atmocdepa 3emnu u atMocdepHoe aaBieHHe. [IpudUMHBI CyIIECTBOBAHUS
Bo3nymHOW 06oioukn 3emmu. Ombir Toppuuennu. M3mepenue aTmocdepHOTO
JABJICHUS. 3aBUCUMOCTh aTMOC()EPHOTO JaBJICHHUS OT BBICOTHI HAJl YPOBHEM MODS.
[TpuGopsl 1 M3MEpEeHUsT aTMOC(EPHOTO TaBICHUS.

JlencTBre KUIKOCTH U Ta3a HA IMOTPYKEHHOE B HUX TEJIO. BeITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [napanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.

1. 3aBUCHMOCTb JIaBJICHUS ra3a OT TEMIEPATYPHI.

2. Hepez[aqa JaBJICHUA XXUAKOCTBIO U I'a30M.

3. CooOuraromuecst COCyabl.

b

['mapaBauyueckun mpecc.
[IposiBieHne nercTBUsS aTMOCHEPHOTO JaBJICHHUS.

6. 3aBHCHUMOCTb BBITAJKHBAIOIICH CHJIBI OT 00bEMa MOTPYKEHHON YacTH Teja
U IJIOTHOCTH KUJIKOCTH.
7. PaBEHCTBO BBITAJIKUBAIOIIECH CUIIbI BECY BBITECCHEHHOW KUKOCTH.

8. YcIlloBHE IIJIaBaHUS TE: MJIaBaHUE WU IIOTPYKCHHUC TCJI B 3aBUCUMOCTHU OT
COOTHOIICHHUS MJIOTHOCTEH TejIa U KHNOKOCTH.

Jlabopamopusie pabomul u onvimel.
1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMA MOTrpyKEHHON B

KUAJKOCTb YaCTH TeJA.
2. OnpeneneHre  BBITAJIKUBAIOLICH  CWJIbI, JIEUCTBYIOUIEW HaA  TEJO,
IIOIPYKEHHOE B JKUIKOCTb.
3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOIIEH CUJIbI, ICMCTBYIOILIEN HA TEJIO
B KUJIKOCTH, OT MACChI TEJIA.
4. ONbITBL, JEMOHCTPUPYIOLIME 3aBHCUMOCTH BBITAJIKUBAIOLIEH  CHUJIBI,
JIEUCTBYIOIIEH Ha TEJIO B KUIKOCTH, OT 00bEMA OTPYKEHHON B KHUIKOCTh
YaCTHU TEJIA U OT IUVIOTHOCTHU KUJIKOCTH.
5. KonctpynpoBanue apeomerpa WM KOHCTPYUPOBaHUE JIOAKH U
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.
Pa3nen 5. PaGora u MOIIHOCTb. JDHEpIrHs.
Mexannueckast pabota. MOITHOCTb.
[IpocTbie MexaHU3MBI: pblYar, OJOK, HaKJIOHHAas IUIOCKOCTh. IIpaBuiio
paBHOBecus pbiuara. [[pumeHeHune npaBuiia paBHOBECHUS pbluara K 0JIOKY.
«3onotoe npaswiio» MexaHuku. KII/[ mpocteix mexanu3smMoB. IIpocTeie MexaHU3MBbI



B OBITY U TEXHHKE.

Mexannueckas dHeprusa. KuHeTndeckas W NOTEHUHMAIbHAs DHEPIUS.
[IpeBpalienre 0HOTO BUJAa MEXaHUYECKOW SHEPTUU B JPYroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepbl IPOCTBIX MEXAaHU3MOB.

Jlabopamopuvie pabomul u onvimaul.
2. Omnpenenenue pabOThHI CUIIbI TPEHHUS TP PABHOMEPHOM JIBUKEHUU TeJa 10
TOPU30HTAIBHON TOBEPXHOCTH.

3. HccnenoBanue ycioBHuil paBHOBECHS pblyara.
4. N3zmepenne KIIJ] HaKITOHHOM MIOCKOCTH.

5. I/IByquHe 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UH.
8 KUIACC

Pa3znen 6. TensioBble siBJeHUS.

OCHOBHBIC TIOJIOKEHHUSI MOJICKYJISIPHO-KMHETUYECKOM TEOPUU CTPOCHUS
BemiecTBa. Macca W pa3Mepbl aTOMOB M MOJIEKYH. OMBITHI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOU TEOPHH.

Mopgenu TBEPAOrO, >XUAKOTO M Tra3000pa3HOTO COCTOSIHUM BEIECTBA.
Kpucrannnueckue u amopdusie Tena. OObICHEHHE CBOWCTB I'a30B, KUIKOCTEH U
TBEPIBIX TEJI HA OCHOBE TOJIOKEHUH MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.
CmaurBaHu€ W KanWUISIpHBIE sIBICHUA. TenIoBOe pacliupeHUe 1 CKaTHe.

Temneparypa. CBsi3b TeMmeparypbl CO CKOPOCTBIO TEIJIOBOTO JIBUYKCHUS
yacTull. BryTpeHHsiss sHeprus. CnocoObl H3MEHEHUSI BHYTPEHHEH SHEpruu:
TeruIonepeaadya U CoBepIleHre padoThl. Buasl Termonepeaaun: TeIIONPOBOIHOCTD,
KOHBEKIIUS, U3JTyUYCHHUE.

KomnyecTBo TemmoTel. YaelbHas TEMIOEMKOCTL BEIIECTBA. 1emIooOMeH U
TEIJIOBOE paBHOBECHE. Y paBHEHHUE TEIJIOBOTO OanaHca. [1naBnenue u oTBepieBaHue
KPUCTAUTMYECKUX BEIIECTB. YIeJibHAs TerioTa ruiaBieHus. [lapoobpazoBanue u
koHjeHcarus. Mcmapenme. Kumenme. VYnenbHas Teruiora IapooOpa3oBaHUS.
3aBUCUMOCTH TEMIIEPATYPHI KUIICHHUS OT aTMOC(HEPHOTO JIaBJICHUS.

BnaxHocTs BO3ayXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Ipunuunel paboThl TemioBbix aABuratenedt KIIJ TenmoBoro pBurarers.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmronenune O6pOyHOBCKOTO JIBUKEHUS.

2. HaGmonenue nuddysumu.
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10.
11.

12.
13.

HaGnronenue siBeHnii cMadyMBaHUs M KaTWUISIPHBIX SBJICHUN.
Habmoienue TemnoBoro pacumpeHust Ted.
WN3meHeHne naBiieHHs] ra3a NPU M3MEHEHHM 00bEMa U HArpeBaHUU WIH
OXJIAXKICHUU.
[IpaBuia u3MepeHus TEMIIEPATYPHI.
Bue! Termonepenayn.
OxnaxaeHue npu COBEpPIICHUN PadOTHI.
HarpeBanue npu coBepIiiieHUN pabOThl BHEITHUMU CUJIAMHU.
CpaBHEHUE TEIUTOEMKOCTEN pa3IMYHBIX BEIIECTB.

Ha6HIOII€HI/I€ KHUIICHUA.

HaOmnronenne nocTostHCTBA TeMIEpaTyphl IPU TUIABJICHUU.
Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimaul.

1.
2.
3.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTSKCHUS.
OnbITHI O BRIPANMBAHUIO KPUCTAIVIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITEl MO HAOIIOJCHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTCH U
TBEPIBIX TEIL.

OrnpeneneHue JaBICHHUS BO3IyXa B OalJIOHE HITTPHUIIA.

OnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTh JABJICHUS BO3/lyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka rumoTe3sl TMHEHHON 3aBUCHMOCTH JUTMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPHUUECKOMN TPYOKE OT TeMIIEPaTypPhI.

HaOnronenne wu3MEHEHUsT BHYTPEHHEM OJHEpPruu Tejla B pe3yJbTare
Terionepeaayu U padboThl BHEUTHUX CHUJI.

HccnenoBanue SIBICHHUS TEIJIOOOMEHA MPU CMEIIMBAHUM XOJOJHOU H
ropst4er BOJIBL.

OnpeneneHue  KOJIUYECTBA  TEIUIOTHI, MOJYYEHHOTO BOJAOW  IMpHU
TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIHJITHHIPOM.

10. Onpenenenue yaeabHON TEMIOEMKOCTH BEUIECTBA.

11. UccnenoBaHue npolecca nCnapeHusl.

12. OnpeneneHue OTHOCUTENHHOM BIIAXKHOCTH BO3/yXa.

13. Omnpenenenue yaeabHOM TEIJIOTHI MJIaBICHUS JIbA.

14. nmexn 7. JjexkTpryecKUe U MATHUTHBIE SIBJICHUS.

Dnektpusanus Tena. JBa pona anekTpuueckux 3apsaoB. BzaumopneincTBue
3apsuKeHHbIX Tell. 3akoH KyloHa (3aBUCHMOCTD CHITbI B3aUMOACHCTBUS 3apsSKECHHBIX
TE€J OT BEJMYUHBI 3apsAJI0B U PACCTOSHUS MEKY TE€JIAMU).

Onexkrpuueckoe mnosie. Hampsok€HHOCTh anekTpudeckoro nods. [lpuHimn
CYIEPHO3ULIMU AEKTPUIECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).

Hocurenun snekTpuyeckux 3apsaoB. DJIEMEHTAPHBIA SJIEKTPUUYECKUN 3apsfl.
Crpoenue atoma. IIpOBOJHUKH U AUBIIEKTPUKH. 3AKOH COXPAHEHUS SJIEKTPUUECKOTO



3apsaa.

ONEeKTpUYEeCKUid TOK. YCJIOBHS CYIIECTBOBAHMS SJIEKTPUUYECKOIO TOKA.
N CcTOYHUKM MOCTOSHHOTO ToOKa. JIeMCTBUSA BIEKTPUUYECKOr0 TOKa (TEIioBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B JKUJKOCTSX U Ta3ax.

OnekTpuyeckass nenb. Cuina  ToKa.  DJEKTPUYECKOE  HANPSHKEHUE.
ConpoTuBIIeHHE NPOBOJAHUKA. Y IEIBHOE CONTPOTHBIICHHE BENIECTBA. 3aKOH OMa 115
ydacTka nenu. [locnenoBarenbHoe u napajieIbHOE COEAUHEHNE TPOBOJHUKOB.

PaGota ¥ MOIIHOCTH 3JEKTpUYECKOTO ToKa. 3akoH Jlxoyns—JleHia.
DnexkTpudecKre 1enu U NOTPEeOUTENH dIEKTPUIECcKoi sHepruu B ObITy. KopoTkoe
3aMBbIKaHHUE.

[TocTtostHHBIE MarHUTHI. B3anMo1€MCTBUE MOCTOSSHHBIX MATHUTOB. MarHuTHOE
nojie. MarauTHoe nosie 3eMJIM ¥ €T0 3HAY€HUE IS )KU3HU Ha 3emuie. OnbIT OpcTena.
MarHutHoe€ noJie ANEKTPUIYECKOro TOKA. [ [puMeHeHne 3IEKTPOMAarHUTOB B TEXHUKE.
JlelicTBUE MArHUTHOrO TIOJISI HA MPOBOJAHUK C TOKOM. OJIEKTPOJIBUTATEINb
MOCTOSHHOTO TOKa. Mcmonb30BaHWE  AIEKTPOABUIATENEM B  TEXHUYECKHX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.

Omnertel apanes. SIBneHue anekTpoMarHuTHOM MHAyKuuu. [Ipasuio Jlenna.

DIeKTporeHepaTop. Cnoco06b1 MOTy4YCHUS AIEKTPUUECKOU SHEPIHUHU.
DIIEeKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOYHHUKAX SHEPTHU.
Hemoncmpauuu.

1. DJeKTpu3alus Tel.
JBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE JEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAst MHAYKIIHS.

3aKOH COXPAHEHUS JIEKTPUUYECKUX 3apSAI0B.

2

3

4

5

6. IIpOBOAHUKHU U OUAIICKTPUKH.

7. MopnenupoBaHH€e CUIIOBBIX JTUHUN 3JIEKTPUYECKOTO MOJISL.
8. M CTOYHHUKM MOCTOSSHHOTO TOKA.

9. JlencTBus DIIEKTPUUYECKOTO TOKA.

10. DJEKTPUYECKUN TOK B KUJIKOCTH.

11. T'a30BbIU pa3psa.

12. M3MepeHue CHIIbl TOKA aMIIEPMETPOM.

13. M3MepeHue 3IeKTPUIECKOTO HAMIPSHKEHUST BOJIBTMETPOM.
14. Peocrart 1 Mara3uH CONPOTUBIICHUM.

15. B3ammoneicTBre NOCTOSHHBIX MAarHUTOB.

16. MonenupoBaHHe HEBO3MOKHOCTH Pa3/IeJICHUS MMOJKOCOB MAarHUTaA.

17. MOI[GJ'H/IpOBaHI/Ie MarHUTHBIX II0JIEH MOCTOSIHHBIX MAarHUTOB.



18.
19.
20.
21.
22.
23.

24

25.

OmneiT Opcrena.

MarnuTtHoe 1oje Toka. DJIEeKTPOMAarHHmT.

JleliCTBHE MAarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND MTOCTOSTHHOTO TOKA.

HccnenoBanue sBIEHUS 2JIEKTPOMArHUTHON UHAYKIIUH.

Oneitel @apanes.
3aBUCUMOCTh HaNpaBJEHUS HWHIYKIIMOHHOTO TOKa OT YCJIOBUW €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.
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10.
11.

12.

13.

14.

15.

16.
17.

18.
19.

OnbiTel MO HAOMIOACHUIO DJEKTPHU3alUM TEJI UHAYKIMEH W TMpu
COMPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSA JIEKTPUYECKOTO TIOJISI HA MPOBOAHUKH H
JRJIEKTPUKHU.

COopka u nmpoBepka pabOThI ANEKTPUUECKON LIETTH MOCTOSHHOTO TOKA.
N3MmepeHue u peryimpoBaHue CUIIbI TOKA.

N3MmepeHue u peryiupoBaHue HaMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YEpPE3 PE3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnBbITHI, JIEMOHCTPUPYIOIITNE 3aBUCUMOCTh ANEKTPUYECKOTrO
CONPOTUBJICHUSI TMPOBOJHUKA OT €ro JJIMHBI, IUIOMIAAX IONEePEYHOTo
CEUYEeHHUs U MaTepuaa.

IIpoBepka mnpaBWiia CIOXKEHUSA HAIPSHKEHUA NPU  MOCIEAO0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia Jisi CWIbl TOKa MPU TapalIeIbHOM COEAUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTUA  BJEKTPUUECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA, WIYIIETO Yepe3 JaMIOouyKy, OT
HaINpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO MOJIsl MOCTOSIHHBIX MAarHUTOB MPU UX 00bEAMHEHUN
U pa3/elICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aUMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbl TOKA M HAMIPABJICHUS TOKA B KaTYIIKE.
N3ydeHne neicTBUSI MArHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u nzydeHue padoThbl JJIEKTPOABUTATES.



20. U3mepenne KII/I anekTponBuraTenbHON yCTaHOBKH.
21. ONBITBIL IO HCCIAEAOBAHUIO SIBJICHUS DJIEKTPOMAarHUTHOM WHIYKLUU:
VCCIICIOBAaHNE U3MEHEHNI 3HAYECHUS U HAIIPABJICHNUSI MHIYKIIMOHHOT'O TOKA.

9 KIIACC

Pa3nen 8. Mexannueckue siBJCHHUS.

Mexannueckoe JBHKeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHWYECKOTO JBWKEHHUS. PaBHOMEpHOE MpPSMOJIUHEUHOE
nBkeHne. HepaBHoMepHoe npsiMoniMHetHOe ABMkeHue. CpeaHss U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyCcKOpeHHOe TpsIMOJIMHENHHOe aBukeHue. CB0OOJHOE
najgenue. OnbiThl ["anumnes.

PaBHOMEpHOE IBUKEHME MO OKpYXHOCTH. llepron m vacrora oOpaieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

[lepBsiii 3akoH Herotona. Bropoit 3akon Herotona. Tpetuit 3akon HproToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

Cuia ynpyroctd. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbKEHHUS, Cuja
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHUSL.

Cuna TsDKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUs. YCKOPEHHE CBOOOJIHOTO
nageHus. JIpmwxenue miaHer Bokpyr Connua. IlepBas kocMuyeckass CKOpOCT.
HesecoMocTh n meperpysku.

PaBHOBecue matepuanbHON TOUKH. AOCOMIOTHO TBEpAOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpamieHusi. MoOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynee tema. M3menenne umiynbca. Mmynbe CHIIBl. 3aKOH COXpaHEHUS
MMIyJibCa. PEakTUBHOE ABUKEHUE.

Mexannyeckast paboTa 1 MOLTHOCTb. PaboTa cui TsKecTH, ypyrocTH, TPEeHHUS.
Cs3p sHeprun W paboThl. [loTeHuManbHas »HEprus Tena, MOAHITOrO HaJ
MTOBEPXHOCTHIO 3eMIH. [loTeHIMaIbHAs dHEPrus cokaTou NMpyKkuHbl. KnHeTnueckas
sHeprusi. Teopema 0 KMHETHYECKOW SHEPruU. 3aKOH COXPAHEHHS] MEXaHWYECKOM
DHEPI'UH.

Hemoncmpayuu.

1. HabGmrogeHnne MeXaHMYECKOTO JBM)KEHHS Tella OTHOCUTENIBHO Pa3HbIX Tel

OTCYETA.

2. CpaBHEHHME TMyTE€W WU TPACKTOPUM JBHXKEHUS OJHOTO M TOrO K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JIBUYKEHUSI.
HccnenoBanre Npu3HaKkoOB PaBHOYCKOPEHHOTO JIBUXKEHUSI.

HabGnronenue nBm>xeHus Tejia o OKPY>KHOCTH.

Habnronenne MexaHM4eCKUX SIBJIEHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JABHMKEHUH OTHOCUTEIIBHO
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10.
11.
12.
13.
14.
15.

16

KaOuHeTa PU3UKH.

3aBUCUMOCTh YCKOPEHHUs TeJla OT MacChl Tela U JEHUCTBYIONIEH Ha HEro
CHJIBI.

HabGnronenue paBeHcTBa CUIT IIPU B3aUMOJICHCTBUH TETI.

N3meHeHue Beca Tenna npu yCKOPEHHOM JBUKEHUU.

[lepenada uMIrynbca npy B3aUMOACHCTBUY TEIL.

[TpeoOpa3oBanys SHEPTUU NPU B3AUMOACHCTBUU TEN.

CoxpaHeHHEe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.
CoxpaHeHHe UMITyJIbCca MPU a0COJIFOTHO YIPYIOM B3aUMOJACHCTBUU.
HabitoieHue peakTUBHOTO ABH)KECHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.

CoxpaHeHrEe MEXaHUYECKOW SHEPTUU NP JBUKEHUU TeJla MO AEUCTBUEM
MPY>KUHBL.

Jlabopamopnvie pabomul u onvimaol.

1.

10.

11.

KoHcTpynpoBanue TpakTa JJisl pa3roHa M JAJIbHEHIIEr0 PaBHOMEPHOIO
JBIDKCHUS IIAPUKA WIIH TEIIEKKH.
OmnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHMS OpycKa WM JIBUKCHUS
[IapyKa MO HaKJIOHHOW ITIOCKOCTH.
OnpeneneHue yYCKOpPEHHUSl Tejla IMPU PABHOYCKOPEHHOM JIBUKEHUU TIO
HAKJIOHHOM IUIOCKOCTH.
HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.
[IpoBepka THUMOTE3bl: €CAM TPU PABHOYCKOPEHHOM JBWKEHUU 0O€3
HayaJbHOM CKOPOCTH MYTH OTHOCSTCS KaK psifi HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIHME MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.
HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHMS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.
Omnpenencaue kKodphueHTa TPEHUS CKOJIbKCHHS.
OnpeneneHue KECTKOCTH NPYKUHBI.
OmnpeneneHue pabOTHI CUJIBI TPEHUS TIPU PABHOMEPHOM JIBH)KEHUU Tejia 10
TOPU30HTATBHON TOBEPXHOCTH.

Onpenenenne pabOTHl CHIIBI yOPYrOCTH TpU TOABEME Tpy3a C
WCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHHS YIHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHUS U BOJIHBI.

KonebartenbHoe nBuxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJeOaHUM: MEPUOL,
4acToTa, aMIUIMTyna. MaremMaTH4ecKul U NPy KUHHBIM MasTHUKH. [IpeBpaienne
SHEPrUH MPHU KOJIeOATETbHOM JBUKCHHH.

3aryxaomue  koneOaHus.  BpIHykzneHHble — kojebaHus.  Pe3oHaHc.



Mexannueckue BoJiHbl. (CBoOHcTBa MeEXaHMYECKUX BOJH. I[lpoposibHble U
MONEPEYHbIE BOJIHBL. JllMHA BOJHBI W CKOPOCTh €€ PpacnpOCTpPaHCHHS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTTHBI.

3Byk. ['poMkocTh 3Byka M BbicoTa ToHa. OTpaxeHue 3Byka. MH(ppasByk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue koneOGaHud Ten MOJ JIEUCTBUEM CHUJIBI TSKECTH U CHIIBI
YIOPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaGnronenue BoIHYKIEHHBIX KOJICOaHHM 1 pe30HaHca.
Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIHN).
HaOnronenue 3aBUCMMOCTU BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI1 pe30HAHC.
Jlabopamopuvie pabomul u onvimaol.
1. OmpeneneHue YacTOTbl M MeEpHoJa KOJIEOAHUN MaTeMaTUYECKOTro

MasiTHUKA.
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2. OmpezeneHre 4aCTOTHI U IepUoa KOJIeOaHUN MPYKUHHOTO MassTHHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEpUOIA KOJIEOAHUM MOABEIICHHOTO K HUTHU
rpy3a OT JJIUHbI HUTH.
4. UccnenoBanue 3aBUCUMOCTH NEPHOJA KOJIEOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IlpoBepka HE3aBUCUMOCTH TMepuoAa KoJieOaHWUW Tpy3a, MOABEHICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JAEMOHCTPUPYIOIIHME  3aBUCUMOCTh  Mepuoia  KoJieOaHUM
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. W3mepenue yckopeHusi CBOOOTHOTO NaJeHUSI.
Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DONEeKTPOMAarHUTHOE  TOJ€.  DJIEKTpOMarHuTHele  BoJiHbL.  CBONCTBa
ANEKTPOMarHuTHeIX BoOJIH. [Ilkanma snekTpomMarHUTHBIX BOJH. Mcnonb3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3U.
DJIeKTpOMarHuTHas npupoja cBera. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA
CBETa.
Hemoncmpayuu.
1. CBoiicTBa 3JI€KTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopuwie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMIBHOTO
TenedoHa.

Pazgea 11. CBeroBbIe sIBJICHHS.
JlyueBas  mogmenb  cBera.  Mcrounuku — cBera.  [IpAmonuHenHoe



pacrnipoctpaneHnue cBeta. 3arMenus Coinnia u JIyael. Otpaxkenue cBeta. Ilnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBeta. 3akoH mOpenomiieHHs cBera. [losiHOe BHYTpeHHee
oTpaxkeHue cBeTa. Mcrnoib30BaHue MOJHOTO BHYTPEHHETO OTPAXKEHHS B ONITUYECKHUX
CBETOBOJIAX.

JIunza. Xon myueit B mun3e. OnTryeckas cucreMa oroarnrmapaTta, MUKPOCKOIa
u Teneckona. a3 kak ontuyeckas cucrema. bim3opyKkoCcTs U 1adbHO30PKOCTb.

Paznoxenue Oenoro cera B crekTp. OmnbiTel HploTona. Cnokenue
CIEKTpalIbHBIX I[BETOB. J{Mcnepcust cBeTa.

Jemoncmpayuu.

2. IIpaAmonnHENHOE pacIpOCTPAaHEHHE CBETA.

3. OrtpaxkeHue cBera.

4. IlonmyyeHue n300pa>keHUM B IIJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
5. IIpenomnenue ceera.

OnTtuyeckuii CBETOBO/I.

Xon nyyel B coOuparoliieit JInH3e.

XoJ1 Iy4el B pacCEenBaroIIECH JTUH3E.
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[Tomy4yenue n300pakeHUi ¢ TOMOIIBIO JTUH3.

10. [Tpunmun peiictBus ¢poToarmapata, MUKPOCKOTIA M TEJIECKOTIA.

11. Mogens riaza.

12. PaznoxeHue 0enoro cBeTa B CHEKTP.

13. Tlomydenue Genoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX IIBETOB.
Jlabopamopuvie pabomul u onvimol.

1. HccmemoBanne 3aBUCUMOCTH yIjla OTPaXEHHsI CBETOBOIO Jyda OT yIJIa
naJICHUs.

2. M3yuyeHue xapakTepucTUK U300paKeHUs IPeIMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yIJla MPEJIOMJICHHSI CBETOBOTO Jiyya OT yrja
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. TlomydeHue n300paxKeHU ¢ MOMOIILI0 COOUPAFOIIICH JIMH3HI.
OmnpeneneHue GOKYCHOTO PACCTOSIHUSI U OMTHYECKON CHIIBI COOMparoIie
JIMH3EL.

6. OMBITHI IO Pa3JI0KECHHUIO OEJIOr0 CBETA B CIEKTD.

7. ONBITBI MO BOCHPHUATHIO I[BETA MPEAMETOB NMPHU MX HAOIIOJCHUH Uepes3
[IBETOBBIC (PUIIBTPHI.

Pa3znen 12. KBanroBble AIBJI€HHUS.

OmnbiTel Pezepdopaa u mnanerapHas moaens aroma. Mojenb atroma bopa.

Hcnyckanue u normonieHue ceeta aroMoM. KBaHTel. JInHevaTeie CIIEKTPHI.



PannoaxktuBHOCTh. Anb(a-, O6era- 1 ramma-usinydeHus. CTpoeHHE aTOMHOTO
anpa. Hyknonnas wmopxens aromHoro sapa. Msoromsl.  PagmoakTtuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

SnepHbie peakuuu. 3aKOHBI COXPAHEHUS 3apsiJOBOTO U MAacCOBOTO YHCEIN.
OHeprus CBsA3M aTOMHBIX sifep. CBs3b Macchl U 3Hepruu. Peakinum cuHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepretuka. [leWCTBUS pPagUOAKTUBHBIX HW3IYYECHHW HA JKHUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3IIy4eHUS U MOTJIOIIEHHUS.

2. CnexTpsl pa3au4HbIX ra30B.

3. CnekTtp Boaopoza.

4. HaOmonenue TpekoB B kamepe BuibcoHa.

5. PaboTa cuéTumka HOHU3BUPYIONIUX U3ITYUCHUH.

6. Peructpanus uznydeHus NpupoIHbIX MUHEPATIOB U MPOJYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOmroneHue CIUTOMIHBIX U IMHEHYAThIX CIIEKTPOB U3TyUYEHUS.

2. HMccnenoBanue TpEKOB: H3MEPEHUE SHEPTUN YaCTULIBI [0 TOPMO3HOMY ITyTH

(o dhoTtorpadusam).

3. M3mepenue paguoakTUBHOIO (hoHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpHUTENHEHO--00001AIOLITNIT MO/YJIb MIPEJHA3HAUEH AJIsl CUCTEMaTH3aluu
1 0000IIeHHS TIPEIMETHOTO COJICPIKAHUS U ONBITA JIEATEILHOCTH, MPUOOPETEHHOTO
NPy U3YYEHUU BCETO Kypca (PU3MKH, a TaKXkKe JUIsi MOATOTOBKM K OCHOBHOMY
rOCyJJapCTBEHHOMY SK3aMeHy Mo (u3uke ajisi 00ydarouuxcsi, BbIOPABIIUX ATOT
y4eOHBII NpeIMeET.

[Ipy n3ydyeHUU TaHHOTO MOJYJIS PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BHJIbI
JeSITEIbBHOCTH, HA OCHOBE KOTOPBIX O0OECHEeUMBAETCS NTOCTHXKEHUE MPEIMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  00y4eHus, (opmupyercs
€CTECTBEHHOHAY4YHasi FPAMOTHOCTh: OCBOEHUE HAYYHBIX METO/I0B UCCIEIOBAHUS
SBJICHUW TIPUPOJBI M TEXHUKH, OBJIAJICHUE YMCHHUSIMU OOBSCHSITH (DU3UUYECKUE
ABJICHUSI, TPUMEHSSI TOJYYEHHbIC 3HAHUS, pelaTh 3ada4yd, B TOM YHCIE
Ka4E€CTBEHHbBIE U SKCIIEPUMEHTAJIbHBIC.

[TpyuHIMIIHATBEHO AEATEIBHOCTHBIM XapAKTEP JAHHOTO Pa3/eia peaanu3yercs 3a
C4€T TOTO, YTO OOYYAIOIIMECS BHIMOIHAIOT 3aaHUs, B KOTOPBIX UM IpeaJiaraeTcs:

HAa OCHOBE TMIOJYYCHHBIX 3HAHUN pAClO3HAaBaThb M HAYYHO OOBICHSITH
buznyeckue BICHUS B OKPYKAIOLIEH NMPUPOE U MOBCETHEBHOM KU3HH;

UCIOJIb30BaTh HAYYHBIE METObI UCCIEAOBAHMS (PU3MUECKUX SIBICHUN, B TOM
YHUCJIE 1A MPOBEPKHU TUIOTES U MOIYUYEHHS] TEOPETHUECKUX BBIBOJOB;

OOBSCHATh HAyYHbIE OCHOBBI Hau0oJiee BaXHBIX JOCTUKEHUN COBPEMEHHBIX



TE€XHOJIOTHi1, HAIIPUMED, MPAKTUYECKOT0 UCIIOIb30BAHUS PA3IMYHBIX UCTOYHHUKOB
DHEPIrUy Ha OCHOBE 3aKOHA MPEBPAILEHUS U COXPAHEHHS BCEX M3BECTHBIX BHUOB
SHEPIUU.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA HPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne pu3nku Ha ypoOBHE OCHOBHOTO 0011IeT0 00pa30BaHus HAlIPaBJICHO Ha
JOCTHKEHHE JIMYHOCTHBIX, METANpEeJAMETHBIX M MPEAMETHBIX 00pa30BaTeIbHBIX
pe3yJIbTaTOB.

B pesynbrare n3ydenus GU3MKM HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
y oOyuyaromerocsi OyayT cOpMHUPOBaHBI CIEAYIONINE JIMYHOCTHBIE PE3YJIbTaThl B
JaCcTH:

+ 1) mIaTpHOTHYECKOr0 BOCIIMTAHUS:
- IPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHICKOM

(bu3nYeCcKOil HayKH;

¢ - ICHHOCTHOC OTHOIICHHUC K JOCTHIKXCHHAM pOCCI/II;’ICKHX y‘-IéHI)IX"(I)I/I?;I/IKOB;
. 2) IpakaaHCKOro 1 iyXoBHO-HPpaBCTBCHHOI'0 BOCIIMTAHUA
* -TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 06CY)KI[€HI/II/I O6IHCCTBCHHO 3HA4YMUMbIX

Y 3TUYECKUX TTPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKCHUIM
busuKy;

* - 0CO3HAHUC BAXXHOCTHU MOPAJIbHO-3THYCCKHUX ITPHUHIOUIIOB B ACATCIIbHOCTHU

YYEHOT0;

«  3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:
- BOCIIPUATHE ICTETUYCCKUX KaueCTB (DU3NUSCKON HAYKHU: €€ TapMOHUYIHOTO

ITOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;
+  4) HEHHOCTH HAYYHOI'0 IIO3HAHMSA:
+ - OCO3HAaHHE LIEHHOCTH (PM3HUECKOW HayKH KaK MOIIIHOIO HHCTPYMEHTa

MMO3HAHHUSI MUPA, OCHOBBI PAa3BUTHsI TE€XHOJOTHUM, BAXKHEWILEH COCTAaBIIOLIECH
KYJIbTYPBI;

- pa3BUTHE HAy4YHOU JIt0OO3HATEILHOCTH, HHTEPECa K UCCIIE0BATEIbCKON
JESITENBbHOCTH;

+ 5) popmupoBaHus KyJbTYPHI 310POBbS U IMOLMOHAJIBHOIO

0J1aronmoIy4uns:

* - OCO3HaHHC ICHHOCTHU 0e30macHoOro 06p8.33 JKN3HU B COBpEMCHHOM

TCXHOJIOTHYCCKOM MHUPC, BAXHOCTU IIPaBUJI 0e301acHOro IHOBCACHHUA Ha
TPAHCIIOPTE, Ha A0porax, € JJICKTPUUYCCKHUM MU TCIIJIOBBIM O60py,Z[0BaHI/ICM B



JAOMallHUX YCJIOBUAX,

- chopMupPOBaHHOCTH HaBBIKA pedIIEKCHH, MPU3HAHUE CBOETO MpaBa Ha

OLIMOKY M TaKOTO e MpaBa y APyroro 4eiaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:
- aKTUBHOE Y4YaCTHE B PEILICHUU MPAKTUYECKUX 3aJ1a4 (B paMKaX CEMbH,

o0Opa3oBaTeIbLHON OpPraHu3aIlii, TOPOoJa, Kpasi) TEXHOJIOTHIECKON 1
COLIMAJIbHOM HANpPaBJICEHHOCTH, TPEOYIOIMUX B TOM YHCIIe U PU3NYECKUX 3HAHUI;

- HHTEPEC K MPAKTHYECKOMY U3YUEHUIO TPOQeCcCrii, CBA3aHHBIX ¢ (PU3UKOIA;

7) IK0JIOTrH4e€CKOIr0 BOCIIMTAHUSA:

- OpUEHTAIM Ha TPUMEHEeHNE (U3NICCKUX 3HAHUU JJI pelieHus 3a1ad B
00JIaCTH OKPY’KAIOIICH Cpeipl, TUIAHUPOBAHUS TIOCTYNIKOB W OIIGHKH WX

BO3MOXKHBIX I'IOCJIGI[CTBI/Iﬁ JJIs1 OKpY)KaIOHIGﬁ CpCabI;

- OCO3HaAHHME TJ100aTLHOTO XapaKTepa 3KOJIOTHICCKUX HpO6JICM )51 HYTGﬁ Hux

peuieHus;

8) ajanTauuu K U3MEHAIIMMCH YCI0OBUAM COLMAJIBbHON U MPUPOIHOM

cpenbl:

- HOTpe6HOCTI> BO BBaHMOﬂeﬁCTBHH IIPpH BBIIIOJIHCHHUH HCCHG,Z[OBaHI/II;'I )41

HpOCKTOB (bHSI/I‘IeCKOﬁ HaHpaBHeHHOCTI/I, OTKpBITOCTB OHBITy U 3HAHUIAM
JIPYTHX;
- IIOBBIIICHUC YPOBHA CBOGﬁ KOMIICTCHTHOCTH 4CPEC3 IIPAKTHYCCKYIO

NeSTEIbHOCTD;
- IOTPeOHOCTH B (DOPMUPOBAHUH HOBBIX 3HAHUI, B TOM Uncie GOPMYIUPOBATH
UJIeH, OHATHS, TUIIOTE3bl O GPU3NYECKUX 0OBEKTAX U SIBICHUSAX;

- 0CO3HaHHue AS(HUIIMTOB COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH B 00J1acTH
busuKy;

- INTAHUPOBAHUE CBOETO PAa3BUTHS B IPUOOPETECHUU HOBBIX (PU3UUECKUX
3HAHMU;

- CTPCMIJICHHUC aHAJIM3UPOBATDh U BLIABJIATH B3aUMOCBA3H IIPHUPOABI, O6I_HGCTB21 u
9KOHOMMHKH, B TOM HHUCJIC C UCIIOJIb30BAHUEM (1)I/IBI/III€CKI/IX 3HaHHﬁ;

- OLIEHKA CBOUX JICUCTBUH C YYETOM BIIUSIHUS Ha OKPY>KAIOIIYIO CPENy,

BO3MO’KHBIX I'J100aJIbHBIX HOCHC,HCTBHP'I.



METAINIPEAMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBoeHUs MpOorpaMMBI 10 (PU3KMKE Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBaHuss y oOyuaromierocs OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIONINE TT03HABATEILHBIC YHUBEPCAIbHBIC YICOHbBIC NEHCTBYS,
KOMMYHUKATHUBHBIC  YHHBEPCAJIbHBIE  y4eOHBIE  JCWCTBUSA,  PETYISTHUBHBIC
YHHUBEpCaJIbHbIC yUeOHbBIC TCHCTBU.

Ilo3naBaTeibLHBIE YHUBEPCAJIbHBLIC yqeﬁﬂme HeﬁCTBHﬂ

ba3oBble Jiornuyeckue qeMcCTBHUA:

BBISBIIATD W XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKA OOBEKTOB
(ssBIEHUN);

yCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK KJIaCCU(PUKALIUU, OCHOBAHUS IS
0000111eHNs U CPAaBHEHUS,

BBISIBIIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B pacCMaTpPHBAEMBIX (paKTax,
JTAHHBIX ¥ HAOJTFOICHHSIX, OTHOCAIINUXCS K (DU3NICCKUM SIBIICHHSIM;
BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIE CBSI3U MPU U3YYCHUH (HU3HUUECKUX
SIBJICHUM W MPOIIECCOB, JEIaTh BHIBOJBI C UCIIOIb30BAHUEM JCTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUCHHM, BBIJBUTATh THUIIOTE3Bl O B3aUMOCBS3IX
(bU3UYECKUX BEJIIMYUH;

CaMOCTOSTEIIbHO BBIOUPATh CIIOCO0 perieHus ydeOHOW (Ppu3ndeckon 3amaun
(cpaBHeHME HECKOJBKMX BApUAHTOB  pelIeHUs, BbHIOOp Haubosee
MOJIXOJISIIET0 ¢ YIETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarTe/bCKHeE 1eiiCTBUS.

HCITOJTH30BaTh BOMIPOCHI KaK MCCIICIOBATEIHCKUNM HHCTPYMEHT ITO3HAHMS;
IPOBOJIMTH IO CAMOCTOSITEJILHO COCTABJICHHOMY IIJIAHY OIIBIT, HECIOKHBIN
bu3nUecknii  SKCIEPUMEHT, HEOOJBbIIOe HCCIAeAOBaHUEe (PU3NIECKOTO
SIBJICHUS;

OIICHMBATh HAa TPUMEHUMOCTH B JJOCTOBEPHOCTH MH(POPMAITHIO, TIOTYICHHYIO
B XO/I€ UCCJICIOBAHUS WU DKCIICPUMEHTA,;

CaMOCTOSTENbHO (OPMYITHPOBATH O0OOOIICHUSI M BBIBOJIBI MO PE3YJIbTaTaM
MPOBEIEHHOT0 HAOIIOACHUS, OIbITA, HCCIICI0OBAHUS;

POTHO3UPOBATh  BO3MOXKHOE  JajbHEHINee  pa3BUTHE  (DU3UICCKUX
IIPOIIECCOB, a TAKXKE BBIJIBUTATH MPEANOI0KECHUS 00 UX Pa3BUTHU B HOBBIX
YCIIOBUSX U KOHTEKCTaX.

Padora ¢ nngopmanueii:

MIPUMEHSTh Pa3JIMYHbIE METOJbl, HHCTPYMEHThI W 3alpOChl MPHU MOUCKE U
orOope MHGOPMALIMK WIM JaHHBIX C Y4ETOM MPEAJIOKEHHOW Y4eOHOU
du3nueckoi 3a1auu;



aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U HMHTEPIPETHPOBATH HHGOPMAIUIO
pa3IMYHBIX BUJOB U (HOPM IMpEICTABICHHUS;

CaMOCTOSITENIbHO ~ BHIOMpaTh  ONTUMANbHYIO (QOpMYy  MpeACTaBICHUS
MH(pOPMAIIMU U UIUTIOCTPUPOBATH PEIIAEMbIE 33]Ja4l HECJIOKHBIMH CXEMaMH,
auarpaMmmamu, HHOM rpaduKkoi U uX KOMOMHALIUSAMH.

KOMMyHHKaTl/IBHbIe YHUBEPCAJIBHBIC y‘leﬁﬂble I[eﬁCTBHH:

B XoAe OoOCyXIeHus y4eOHOTro Marepualia, pe3yJbTaToB JabOopaTOPHBIX
paboT U MPOEKTOB 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMOM TEMbI U
BBICKA3bIBaTh WJICH, HAlIEJICHHbIE Ha pEUICHUE 3aJladyd U TMOJJIEp>KaHue
OJ1arokenaTeabHOCTU OOIICHNUS;

COTIOCTABIIATH CBOM CYXKACHUS C CY)KICHUSIMH JAPYTUX YIaCTHUKOB JUANIOTA,
oOHapy>KUBaTh Pa3IMINEC U CXOJICTBO TO3UITUH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
nyOJUYHO TPEACTABIATh PE3YJbTATHl BHIMOJHEHHOTO (PU3MUYECKOTO OIBITA
(’KCIIepUMEHTa, UCCIIEAOBAHUS, POEKTA);

MMOHUMATh M MCIOJIH30BaTh MMPEUMYIIECTBA KOMAHHONW Y WHIUBUIYATbLHOM
pabOThI IPU PEIIEHUH KOHKPETHOU (PU3NYECKON TPOOIEMBIL;

PUHUMATh 1[EJIM COBMECTHOU JIEATEIbHOCTH, OPTaHU30BBIBATH IEUCTBUS 110
e€ MOCTHKEHUIO: pacIpeielisiTh POJU, 0OCYKIaTh MPOLECCHl U PE3YyIbTaThI
COBMECTHOM pabOoThl, 0000111aTh MHEHHUS HECKOIBKHUX JIIOJICH;

BBITIOJTHSTh CBOKO YacTh PaOOTHI, JOCTHTAs Ka4eCTBEHHOTO PE3yJIbTaTa IIo
CBOEMY HAIIPaBJICHUIO U KOOPAUHHUPYS CBOM JEHCTBUA C IPYTUMU YICHAMU
KOMaH/Ibl;

OIICHMBATh KA4ye€CTBO CBOETO BKJIaJia B OOIMIMNA MPOAYKT MO KPUTEPHSIM,
CaMOCTOSTENIEHO COPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISIBIIATH MTPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIIUSAX, TPEOYIOIITUX TSI
penieHust PU3NIECKUX 3HAHUM;

OPUEHTUPOBATHCA B  PAa3JIMYHBIX  MOAXOJAX  TMPUHATHS  pelIeHUui
(MHOUBHYyaTbHOE, TPUHSATUE pEIIeHUS B TpyNNe, MNPUHATHE pPEIIeHUi
TPYIION);

CaMOCTOSITEJIbHO COCTAaBJISITh AJTOPUTM pelieHuss GU3NUECKON 3a7a4uul WiIH
IUIaHa HKCCIEAOBAHUS C YYETOM MMEIOUIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTHPOBATh NpeijiaraéMble BAPUAHTHI pEIICHUH;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTpOJIL, AMOIUOHAJBLHBbIN HHTE/LJIEKT:

AaBaThb aJ/ICKBATHYIO OLICHKY CUTYyalluHX U MpC/jiaraThb IJjiaH ee HN3MCHCHMUA,



OOBSICHATh ~ NPUYUHBI  JOCTHXKEHUS  (HEOCTHXKEHMS)  pe3yJIbTaToB

NEeATEIbHOCTH, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATEIIBHOCTH (B TOM YHCIE B XOJ BBINOJHEHUS

(U3HUECKOro UCCIIeI0BAHUS WIIM IIPOEKTA) HA OCHOBE HOBBIX 00CTOATENBCTB,

U3MECHHMBIIMXCS  CUTYyallui, YCTAHOBJIEHHBIX OHIMOOK, BO3HUKIIMX

TPYAHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa LEIH U YCIOBHSIM;

CTaBUTbH ceOsl HA MECTO JIPYroro 4YeJoBeKa B XOJIe Cropa WM JUCKYCCUU Ha

HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY JIPYTOro;
pU3HABATH CBOE MPABO HA OMIMOKY MPHU pEHICHUU PU3NYECKUX 3a7a4 WU
B YTBEP KJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPABO JIPYToro.

HHPEAMETHBIE PE3YJIBTATBI

K xoHIity o0ydyeHust B 7 kj1acce mpeIMETHbIC pe3yIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

HCITOJTH30BATh MTOHATHS: (bu3MYeCcKre M XUMHUIECKUEC SIBJICHHUS,
HaOMIOZICHUE, DKCIEPUMEHT, MOJIEeNb, THIOTE3a, CAWHHIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJICKyJia, arperaTHbIe COCTOSIHHS BemiecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOe), MEXaHMYEeCKOe JBWKCHHE (paBHOMEPHOE,
HEPaBHOMEPHOE, MPSAMOJIMHENHOE), TPACKTOPHS, paBHOJICHCTBYIOIIAS CUJIa,
nedopmanus (ymnpyras, IUIaCTHYECKas), HEBECOMOCTb, COOOIIAIOLIHECS
COCY/IBI;

paznuyath siBieHus (Iud@ys3usi, TEMIOBOE NBMKEHHE YAaCTHI[ BEIIECTBA,
paBHOMEpPHOE  JIBIDKCHHME, HEpPAaBHOMEPHOE  JIBIDKCHHME, WHEpIus,
B3aMMOJICUCTBHE TeEJl, PaBHOBECHUE TBEPABIX TEJN C 3aKPEIIEHHOM OCHIO
BpaIleHus, Tepenada JaBiICHUS TBEPABIMU TEIaMU, )XUIKOCTSIMH U Ta3aMH,
aTMocepHOE JaBJCHHUE, IUIABAHHWE TEJ, IMPEBPANICHUS MEXaHUYCCKOM
SHEPTUU) MO OMHCAHHWIO MX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacmo3HaBaTh MPOSBICHUE MW3YYCHHBIX (U3MYECCKUX  SBJICHHA B
OKpYXKalollleM MHUpE, B TOM 4YHCIIC (PU3NYSCKHE SBJICHUS B TIPUPOJIC:
IPUMEPHl ABMKCHUS C PA3JTMYHBIMHA CKOPOCTSIMH B JKMBOH M HEKHBOU
MpUpPOJE, ICHCTBUE CHJIBI TPEHUS B TPUPOJICE M TEXHUKE, BIMSHUEC
aTMOC(EepHOTro AaBJICHUS HA KMBOW OpPTaHW3M, TJIaBaHHE PHIO, phIYard B
TEJIC YeJOBEKa, IIPH 3TOM MEPEBOJNUTH MPAKTHUECKYIO 3a7a9y B y4eOHYIO,
BBIJICIIATH CYIICCTBEHHBIC CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBIICHHA;,
OMHCHIBATh M3YYCHHBIC CBOMCTBA TEN M (DU3UYECKUE SIBICHHS, UCTIOIb3YS
dusnueckue BeIMIUHbI (Macca, 00BEM, TUIOTHOCTh BEIIECTBA, BPEMS, IyTh,
CKOPOCTb, CPEIHSsI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSKECTH, BEC TeJa,



CUJIa TPEHUS, 1aBjieHue (TBEPAOTO TeNa, )KUAKOCTH, Ta3a), BRITAIKABAIONIAS
CuJa, MEXaHudeckas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIBI,
KO3(G(UIIMEHT TOJIE3HOTO JCWCTBUS MEXAaHM3MOB, KHHETHYECKas U
NOTEHIIMAIbHAST DHEpPrusi), MpU ONUCAHWU TMPABUJIBHO TPAKTOBAThH
(bu3HUECKUil CMBICI UCTIOIb3YEMBIX BEJIMUMH, UX 0003HAUCHUS U €IUHUIIBI
¢u3nyecKux BEIMYMH, HAXOAUTH (HOPMYIIbI, CBS3BIBAIOIINE JTAHHYIO
GU3NYECKyI0 BEIWYMHY C JPYTUMH BEIWYMHAMH, CTPOUTH TpaPuKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUUMH;

XapaKTepu30BaTh CBOMCTBa Tei, (U3UYECKUE SBICHUS U MPOILECCHI,
UCIIOJIb3Ysl MPABUJIA CIIOKEHUS CWJI (BAOJb OJHOM NpsAMOi), 3akoH ['yka,
3akoH [lackaisi, 3aKkoH ApxuMena, MpaBUIO paBHOBECHs pbryara (0Ji0ka),
«30JI0TOE TPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHUSI MEXaHUUYECKOW IHEPTUH,
OpU 3TOM JIaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3alMCHIBATH €r0
MaTEMaTUYECKOE BbIPAKEHNUE;

OOBACHATH (PU3NYECKUE SBJICHUSA, TPOLIECCHI U CBOKCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE CUTYalMi MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BhISIBIISTh
MIPUYUHHO--CJIE/ICTBEHHbBIE CBA3HU, CTPOUTH OOBSCHEHUE U3 1—2 JTOrHnYeCcKux
IaroB ¢ onopol Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3NYECKUX SIBICHMH,
(pu3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemaTh pacu€THbIE 3a1a4d B 1 —2 1eCTBUS, UCIIONIB3YsI 3aKOHBI U (DOPMYJIBI,
CBA3BIBAIOIIME (PU3NUYECKHE BEIMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3aa4u
3alUChIBaTh KPATKOE YCJIOBHE, MOJCTABIATh (PU3NYECKUE BEIUYMHBI B
GopMysbl U TPOBOAUTH pPacu€Thl, HAXOIUTh CIPABOYHBIE JaHHbIE,
HEOOXOAMMBIE JJIsi peuleHHs] 3a4ady, OLCHUBATh PEATUCTUYHOCTH
MOJIY4YeHHOU (PU3NYECKON BETUUNHBL;

pacno3HaBaTh MNpPOOJEMBbI, KOTOpPbIE MOXHO PpEIIUTh MPH MOMOIIU
(u3NYECKUX METOJ0B, B OMMCAHUN MCCIIEOBAHUS BBIJCIATH MPOBEPSIEMOE
MIPEANOJIOKEHNE (TUIIOTE3Y), pa3inyaTh U HHTEPIPETUPOBATH MTOTYYEHHBIN
pe3ynbTaT, HaXOAUTh OIIMOKH B XOJ€ OIbITa, JEJaTh BBIBOJLI IO €ro

pe3yJbTaram;
MPOBOJIUTH OMBITHI IO HAOTIOICHUIO (PUBHUECKUX SIBJICHUN WM (PU3NUECKUX
CBOWCTB TeJI: dbopMyIHpOBaTH MPOBEPSIEMBIC

MPEOJIOKEHUS, COOUPATh YCTAHOBKY U3 MPEUIOKEHHOTO 000pYA0BaHHUS,
3aMUCHIBATh X0/ OTBITA U POPMYTUPOBATH BHIBOJIBL,

BBITMIOJHATh TPSIMBIE W3MEPEHHUS PACCTOSHUS, BPEMEHH, MacChl Telna,
00BEMa, CHITBI M TEMIIEPATYPHI C UCIIOJI30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX
npuOOpoB, 3aMUCHIBaTh IOKa3aHUs MPUOOPOB C Y4YETOM 3aJaHHOU
a0COTIOTHON TOTPEIIHOCTH U3MEPEHHI;

IPOBOJUTH UCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PM3NUECKON BETMYUHBI OT
APYroil ¢ HUCHOJb30BAHHWEM NPSMBIX HU3MEPEHUN (3aBUCHMOCTH IyTH



PAaBHOMEPHO JABMKYILETOCS T€Ja OT BPEMEHU JIBH>KEHHUS T€Ja, CUIIbI TPEHUS
CKOJIBKEHHUSI OT Beca Tena, KayecTBa OOpaOOTKH IMOBEPXHOCTEH TeNl H
HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOIIAJNA CONPUKOCHOBEHHS TEJ, CHIIBI
YyOPYTOCTU OT YJJIMHEHUS MPY>KUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YaCTH T€JIa U OT INIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTU Tella, OT TIyOMHBI, Ha KOTOPYIO TMOTPYKEHO TEJO, YCIOBUH
IJIaBaHUs TEJ, YCIOBHI paBHOBECHS pblyara U 0JIOKOB), y4aCTBOBATh B
IUTAHUPOBAHUU  y4e€OHOTO HCCIENOBaHUS, COOUpATh YCTAHOBKY H
BBITIOJIHATh WM3MEPEHHs, CIEAys MPEIJOKEHHOMY IUIaHy, (UKCHUPOBATH
pe3ysbTaThl MOJYYEHHOM 3aBUCHUMOCTH (DU3MUECKHX BEJIMYMH B BUJE
MPEAIOKEHHBIX TaOJUIL U Tpa(HKOB, AENaTh BBIBOJABI IO PE3YJIbTATAM
HCCIICTOBAHMS;

MPOBOJIUTH KOCBEHHBIE H3MEpEHUsl (PU3NYECKUX BEIUYUH (IJIOTHOCTh
BEILIECTBA KUAKOCTH U TBEPAOIO TENA, CUJIa TPEHUS CKOJIbKEHHUS, JaBICHUE
BO3/lyXa, BBITAJKUBAIOLIAs CHJIA, JACKHCTBYIOIIAs Ha MOTPYKEHHOE B
KHUIKOCTh  Telo, KOA(Q(UUMEHT TMOJEe3HOr0  JEHCTBUS  NMPOCTHIX
MEXAaHU3MOB), CJEAys MPEAJIOKEHHON HHCTPYKUMU: TMPU BBITOJIHEHUU
U3MEpPEeHU coOUpaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY U BBIYMCIATH
3HAYEHHUE NCKOMOM BEJIUYUHBL;

coOJI0/1aTh MpaBHJia TEXHUKU 0€30MaCHOCTH MpHU paboTe ¢ 1abopaTopHbIM

000py10BaHUEM;

yKa3bIBaTh TPHUHIHUIBI JEUCTBUS MPUOOPOB M TEXHUUYECKHUX YCTPOUCTB:
BEChI, TEPMOMETp, IUHAMOMETp, COOOIIAIOIINECS COCYIbI, OapoMerp,
phIYar, MOIBMKHBIA U HETOABMKHBIN OJIOK, HAKIIOHHAS IJIOCKOCTB;

XapaKTepU30BaTh TMPUHIUIEI  ACHCTBUS HM3YyYCHHBIX TPHOOPOB |
TEXHUYECKUX YCTPOHCTB C OINMOpOM Ha HMX ONMUCaHus (B TOM YHCIE:
MOJAIIUITHAKY, YCTPOMCTBO  BOJOMNPOBOJA, THIPABIMYECKUH  TIpecc,
MaHOMETp, BEICOTOMEP, MOPITHEBOM HACOC, aPEOMETP), UCTIOb3Ys 3HAHUS
0 CBOMCTBaX (PU3MUECKUX SIBJICHUN ¥ HEOOXOIUMbIE (DU3NIECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  TpUMEpbl  (HAXOauTh  HMHPOpPMAIUIO O  TIPHUMEpax)
MPAKTUYCCKOTO WCIOJB30BaHUSA (PU3NYECKUX 3HAHWKW B TIOBCEIHCBHOM
KU3HU JJIA o0ecriedeHus: 0€30MacHOCTH TPU 0OpalieHuu ¢ mpubopaMu u
TEXHUYECKUMHU YCTPONUCTBAMHU, COXPAHEHUS 3I0POBBS U COOJIOICHUS HOPM
AKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH CpeIe;

OCYIIECTBIISITh OTOOpP HWCTOYHWKOB wuH(popmammu B HTepHeTe B
COOTBETCTBHUH C 3aJIaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIMXCS
3HAHUM ¥ TyTEM CpPAaBHEHHSI PA3IMYHBIX HCTOYHUKOB BBIJCISTH



UH(OPMAIINIO, KOTOpas SIBISETCS MPOTHBOPEYMBONM MIU MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBINOJIHEHUU YYEOHBIX 3aJjaHUIl HAayYHO-TIOMYJIIPHYIO
JIUTEpPaTypy PU3NYECKOTO COAECPIKAHUS, CIIPABOYHbBIE MaTEpUabl, PECYPCHI
cetu MuTepHer, Biamerp nNpuUEMAaMM KOHCHEKTHPOBAHUS  TEKCTA,
npeoOpa3oBaHus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;

cO3aaBaThb COOCTBEHHEIE KpaTKuC IMUCbMCHHBIC W YCTHBIC COO6H.I€HI/I$I Ha

OCHOBE 2—3 HCTOYHUKOB MH(pOpMaLUU (PU3UUECKOTO COJACPKAHUS, B TOM

qucIie MyOJIUYHO JIeiaTh KPaTKUe COOOIICHHS O pe3yJIbTaTaX MPOEKTOB WU
y4eOHBIX HCCIEOBAaHUM, MPU STOM TPAMOTHO HCIOJIb30BaTh HU3yUYEHHBIH
MOHATUMHBIM anmapaT Kypca (QU3MKH, COMPOBOXKAATh BBICTYIUJICHUE
MPE3CHTAIUEN;

MPU BBIMOJHEHUH YYE€OHBIX IMPOEKTOB W MCCIECAOBAaHUN pacrpeessiTh
00SI3aHHOCTH B TPYINIE B COOTBETCTBUU C IOCTaBJICHHBIMHU 3ajJa4aMH,
CIEAWTHh 3a BBIINOJHEHUEM IUIaHA JCUCTBUM, AaJCKBAaTHO OLICHUBATh
COOCTBEHHBIM  BKJaJ B  JCATENBHOCTb  TPYIIbI,  BBICTPAUBATh
KOMMYHHUKAaTUBHOE B3aUMOJEHUCTBUE, YUUTHIBASI MHEHHUE OKPYKAOIIUX.

K xonIity o6ydueHust B 8 kj1acce mpeIMeTHBIC pe3yIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

HCMOJIb30BaTh MOHSATHS: Macca M pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKECHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUS BENIECTBA, KPUCTALINYECKHUE U
aMmopdHbIe TeJla, HACBIILICHHBIM U HEHACHIIIIEHHBIN Map, BIaKHOCTh BO3AyXa,
TeMIlepaTypa, BHYTPEHHSISI SHEPIHUsl, TCIUIOBOW JABUTATENb, 3JIEMEHTAPHBIN
BJICKTPUYECKUN 3apsl, SJIEKTPUUECKOE MOJIE, POBOJHUKHU U TUIJICKTPUKH,
MTOCTOSTHHBIN AJIEKTPUYECKUN TOK, MAarHUTHOE I0JIE;

paziauyaTh sIBJICHWs (TEIUIOBOE pacCIIMpEeHHE M CXKaTHhe, Teriornepesaya,
TEIJIOBOE€ PABHOBECHE, CMAaYMBAHHUE, KANWUISAPHBIE SBJICHUS, UCHApPECHUE,
KOHJEHCAIUs, TUIaBJICHHUE, KpuUCTaum3ainus (OTBEpAEBaHUE), KHUIICHUE,
Terionepeaaya (TerI0NnpPOBOJHOCTD, KOHBEKIIHNS, U3IIyYEHUE),
BJICKTPU3ALMs TEJl, B3AUMOJECHUCTBUE 3apsALIOB, JCUCTBUSA JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHUE, B3aUMOJCHUCTBUE MArHUTOB, JCHCTBHUE
MarHMTHOTO TOJIs Ha MPOBOJHUK C TOKOM, DJICKTPOMArHUTHAs WHJTYKIIHS)
0 ONUCAHUI0O MX XapaKTEPHbIX CBOWCTB W HAa OCHOBE OIBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SBIICHNUE;

pacino3HaBaTh IMPOABICHHUC N3Y4YCHHBIX (1)I/ISI/I‘IGCKI/IX SIBJICHUM B

OKpY)XKalollleM MHpE, B TOM 4YHUCIE (PU3NUYECKUE SBICHHUS B MPUPOJE:
IIOBEPXHOCTHOE HATSHKEHUE U KalWJULSIPHBIC SIBJIEHUS B IPUPOJE,



KpUCTa/Ulbl B Tmipupoie, wu3nydeHue ConHIA, 3aMep3aHUe BOJOEMOB,
MOpCKHUe Opu3bl, 00pa30BaHUE POCHI, TYMaHa, HHES, CHETa, JICKTPUIECKHE
SBJICHHUSI B aTMoc(depe, dJIEKTPUYECTBO JKUBBIX OPTaHM3MOB, MarHUTHOE
noJie 3eMJIu, apeiid moJIF0COB, POJIh MATHUTHOTO TTOJIS 7151 )KM3HU Ha 3eMiie,
MOJISIPHOE CHUSTHUE, TPH STOM IIEPEBOJAUTH IMPAKTUYECKYIO 3a7ady B
y4eOHYIO, BBIJICTSATh CYIICCTBEHHBIC CBONCTBA (MPU3HAKH) (DU3UIECKUX
SIBJICHUH

OTIMCBHIBATh M3YYEHHBIE CBOMCTBA TeJl M (DU3UUYECKHUE SIBICHUS, HUCIIOJIb3YS
dbu3uYecKre BEIIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPIrus, KOJIUYECTBO

TCILIOTHI, YACIbHAA TEIJIOEMKOCTh BCHICCTBA, YACIIbHAA TCILIIOTA

IUTABJICHUS, yJAEJbHAs TeIloTa NapooOpa3oBaHUs, yjAeNbHAs TeIIoTa
CropaHus TOIUIMBA, KOA((PHUIIMEHT MOJIE3HOTO IEUCTBHS TEMIOBOM MAILIMHBI,
OTHOCHUTENBHASL BIIAJKHOCTh BO31yXd, DJEKTPUYECKHW 3apsi, CUiIa TOKa,
AJIEKTPUYECKOE HANPSIKEHUE, COINPOTUBIICHUE IIPOBOJHUKA, YACIBHOE
COTPOTHUBJICHUE BEIIECTBA, pa00Ta U MOLTHOCTH AJIEKTPUUECKOTO TOKA), TIPH
OMHCAHUM MPaBUJIBHO TPAKTOBaTh (PU3UYECKUM CMBICI HCHOIB3YEMbIX
BEJIMYMUH, O0O3HAYCHUS] W €AUHUIBI (U3UYECKUX BEJIMYMH, HAXOIUTh
dbopMyIibl, CBS3bIBAIOIIUE JAHHYIO (PU3MYECKYIO BEIMYMHY C JAPYTHMU
BEJIMYMHAMH, CTPOUTH TpadUKH HM3YyUYEHHBIX 3aBUCUMOCTEN (U3HMUECKUX
BEJINYMH;

XapaKTepu30BaTh CBOMCTBA Tei, (U3UYECKUE SBICHUS W TMPOIIECCHI,
UCIIOJIb3YSl OCHOBHBIE IIOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOpUU
CTPOEHHUS BEUIECTBA, MPUHIMUI CYNEPHO3UIUHU MOJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUd 3apsAna, 3akoH OMa i ydyacTka LenH, 3aKOH
Jxoyns—JleHna, 3ak0H COXpaHEHUSI SHEPTUU, TIPU 3TOM J1aBaTh CIOBECHYIO
(hOopMyIHPOBKY 3aKOHA U 3alIMChIBATh €0 MAaTEMATUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3MUECKHE IPOLIECCHl M CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallui MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTEPA: BBIABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOru4ecKux
mIaroB ¢ omnopod Ha 1-2 M3y4EHHBIX CBOMCTBA (DU3UYECKUX SIBICHUM,
($u3HUECKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemaTh pacu€THbIE 331a4d B 2—3 JIEWCTBUS, UCIIOJIb3YsI 3aKOHBI 1 (DOPMYJIbI,
CBA3BIBAIOIIME (PU3MUECKHUE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a1a4u
3aIMChIBATh KPATKOE YCIOBUE, BBISBIISATh HEJOCTATOK JAHHBIX U1l PELIEHUS
3aJ1a4M, BbIOMpaTh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE Ul €€ pEelIeHMs,
NPOBOAUTH PAcUY€Thl M CPAaBHUBATH IOJYYEHHOE 3HAYCHHE (PU3NYECKOU
BEJIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXXHO PEIIUTh MPH MOMOIIH



(1)I/IBI/I‘IGCKI/IX MCTOAOB, HCIIOJIB3Ys OIIMCAHUC HCCICIOBAHUS, BLIACIIATDH
IMPOBCPACMOC  IIPCAIIOJIOKCHUC, OLOCHHBATL IIPABHUIIBHOCTH IIOPSAAKA
IMPOBCACHUA NCCICAOBAHHNA, ACIATh BBIBOIBI,

TIPOBOJIUTH OMBITHI IO HAOTIOACHHUIO (PU3MUECKUX SIBICHUHN WA PU3NIECKUX
CBOMCTB TeN (KamWUISIPHBIC SBICHUS, 3aBUCUMOCTD JIaBICHHS BO3AyXa OT
ero o0bpEéMa, TemMrepaTyphl, CKOPOCTH IMPOIIecCa OCTHIBAHMS U HAarPEBaHUS
MPU M3JIYYEHUH OT LBETAa HU3JIydarolle (MOriolarnieii) moBEpXHOCTH,
CKOPOCTh HWCITApEHUSI BOABI OT TEMIIEPATyphl JKHIKOCTH W IUTOMAAN €€
MOBEPXHOCTH, DJJICKTpHU3AIUS TEl W B3aUMOJCHCTBHE DJICKTPHUUYCCKUX
3aps/10B, B3aMMO/ICHCTBUE MOCTOSIHHBIX MAarHUTOB,

BU3yaJIM3allisi MAarHUTHBIX TIIOJIEW TIOCTOSIHHBIX MAarHUTOB, JEWCTBUSA
MarHUTHOTO TOJS Ha NPOBOJHUK C TOKOM, CBOMCTBa 3JEKTPOMArHMTa,
CBOMCTBA AJIEKTPOJBUTATENS IOCTOSSHHOTO TOKA): (bopMyIMpOBATH
MpOBEpsieMbIe TPEANOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pyI0BaHUs, OMMCHIBATH XOJI OMBITa U (POPMYITHPOBATH BHIBOIBI;
BBITIOJTHSATH MPSMbIE H3MEPEHUS TEMITEPATYPbl, OTHOCUTEIHHON BIAKHOCTH
BO3[yXa, CHJIBI TOKa, HAMPSOHKEHHUS C WCIHOJIb30BAaHWEM aHAJIOTOBBIX
npuOOpOB M JATYMKOB (PU3NUYECKUX BEIUYUH, CPABHUBATH PE3yJIbTAThI
M3MEpEHUN ¢ y4ETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;

IPOBOJUTDH UCCIIEJOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKOW BEIMUMHBI OT
ApPyrol ¢  HWCIOJNB30BAHMEM TNPSAMBIX HU3MEPEHHH  (3aBUCHMOCTD
COTIPOTUBIICHUSI TPOBOAHHMKA OT €ro JUIMHBI, IUIOMIAJX MOTEPEYHOTO
CEUEHHUS U yJIeJIBHOIO COMPOTUBIICHUS BELIECTBA MPOBOAHHUKA, CHUJIbI TOKA,
UAYIIETO Yepe3 MPOBOJHUK, OT HAMPSXKEHUS Ha TPOBOAHUKE, UCCIIEJOBAHNE
MOCIIEZIOBATEIbHOTO W MApaJUICIbHOTO COCIUHEHHWA MPOBOJIHHUKOB):
IUTAHUPOBAaTh  HWCCIIEJIOBaHWE, COOMpATh YCTAHOBKY U  BBITIOJHSATH
U3MEpEHUs, CIeaysl MPeIIoKEHHOMY IUIaHy, (DUKCHUPOBATh Pe3yJbTaThl
MOJIy4Y€HHOM 3aBUCUMOCTHU B BUe TaOIMIl U TpahuKOB, JeaTh BHIBOJBI MO
pe3ylbTaTaM HCCIeOBAHNUS;

MPOBOAUTh KOCBEHHbIE HW3MEpPEHUs (U3MUECKUX BeIMUMH (yIenbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHBJICHHE TPOBOJHMKA, paboTa u
MOIITHOCTh AJIGKTPUYECKOTO TOKA): TJIAHHPOBATh HM3MEPEHHUs, COOMpaTh
AKCIIEPUMEHTAJIBbHYI0 YCTAaHOBKY, CIEeIys MPEIIOKCHHOW WHCTPYKIUH, U
BBIUYUCIISTh 3HAUCHNE BEJIUUMHBI,

coOII0AaTh MpaBUiIa TEXHUKH O€30MacHOCTH IpU paboTe ¢ J1abopaTOPHBIM

000py10BaHUEM;

XapaKTepU30BaTh NPUHLUIBI  JEUCTBUS HW3YYCHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha UX OMMCAHUA (B TOM YHCIIE: CUCTEMA



OTOIUIEHUS IOMOB, TUTPOMETP, TapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DJIEKTPUYECKOM DSHEPIUH, DJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeIbHbIE ANEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKUE
IPEIOXPAHUTENH, HIEKTPOMATHUT, JIEKTPOIBUTaTENb IIOCTOSIHHOIO TOKA),
UCIIONIB3YSl 3HAHUS O CBOMCTBaxX (DM3MUECKHUX SIBICHUU M HEOOXOIUMBIE
¢uznyecKkue 3aKOHOMEPHOCTH;

pacno3HaBaTh INPOCTbIE TEXHUUYECKHE YCTPOMCTBA U HM3MEPHUTEIIbHBIC
IpUOOpPHI IO CXEMAM M CXEMATUYHBIM PUCYHKaM (KHUJAKOCTHBIM TEPMOMETP,
TEPMOC, IICUXPOMETpP, TMIPOMETP, IBUTraTElIb BHYTPEHHETO CrOpaHus,
AJIEKTPOCKOII, PEOCTAT), COCTABIIATH CXEMBbI DJIEKTPUUECKUX

LENeH C IOCJIEN0BATEIbHBIM U NAapPAJLICIbHBIM COCIMHEHUEM JJIEMEHTOB,
pasznunyasi ycJIoBHbIe 0003HAUEHUSI 3JIEMEHTOB AJIEKTPUUECKUX LETEH;
OpPUBOAUTH  NpUMEpbl  (HaXoAuWTh  MHGPOPMALMIO O  IpUMEpax)
MPAKTUYECKOIO HCIOJIb30BaHUS (PU3MYECKUX 3HAHUM B TIOBCEAHEBHOU
XKU3HU U1 oOecniedeHus: 0€30MacHOCTH MpU 0OpalieHuu ¢ MpubopaMu U
TEXHUYECKMMHU YCTPOMCTBAMHM, COXPAHEHHUS 370POBbS U COOJIIOIEHUSI HOPM
DKOJIOTMYECKOTI'O ITOBEICHUSA B OKPYXKAIOILEH Cpee;

OCYUIECTBJIATh MOHUCK HHPOpMALMK (PUIUYECKOTO COJAEpKAHUS B
NHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHUM M NYyTEM CpPaBHEHUSA
JOTIOJTHUTENIBHBIX UCTOUHUKOB BBIIEATh HHPOPMALIKIO, KOTOpas SBIIAETCS
MPOTUBOPEYUBOMN HIIM MOKET ObITh HETOCTOBEPHOM;

UCIIOJIb30BATh MPU BBITIOJHEHWN YUEOHBIX 3aJaHUN HAYyYHO-TIOMYJISIPHYIO
TUTEPATYPY (PU3UUECKOTO COAEPIKAHUSI, CIIPABOYHBIC MAaTEPUAIIBI, PECYPChI
cetu MHTepHeT, BmameTb NpuéMaMH KOHCIEKTUPOBAHUS TEKCTa,
npeodpazoBanusi ”HGOPMALIUK U3 OJTHOU 3HAKOBOUW CUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHbIE MHUCbMEHHBbIE W KpPATKUE YCTHBIE COOOIIECHHS,
0000mmass uHPOPMAIMIO U3 HECKOJIBKMX MCTOYHHUKOB (PU3UUECKOTO
coJiepKaHusl, B TOM YKMCJe TyOJUYHO MPEICTABIATh PE3YyJIbTaThl IPOSKTHOM
WJIU UCCIIE0BATENBCKON IESITENBHOCTH, PU 3TOM I'PAMOTHO HUCIIOJIb30BaTh
W3YYCHHBIM TOHATUWHBIA ammapaT Kypca (U3UKH, COMPOBOXKIATH
BBICTYIUICHUE [IPE3CHTALMEN;

IpU BBIMOJHEHUH YYEOHBIX MPOCKTOB M HCCIEIOBAHUN (PU3HMUECKUX
IPOLIECCOB pacHpenesisiTh O0O0S3aHHOCTU B TPYIIE B COOTBETCTBUMU C
MOCTaBJICHHBIMU 3a/lauaMH, CJIEAUTH 3a BBIIIOJTHEHUEM IUIaHa JEHUCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLICHMBaTh COOCTBEHHBIM BKJIAJ B
NEATENIbHOCTh TPYIIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMO/ICICTBUE,
MIPOSIBJISISt TOTOBHOCTH pa3peniaTh KOH(DIUKTHI.



K xoniry oOy4yenus B 9 kjacce npeMeTHbIC pe3yabTaThl Ha 0a30BOM ypOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCSI YMEHHIA:

HUCIIOJIB30BAaTh IIOHATHA . CHUCTCMaA OTC‘-IéTa, MaTcpuaJibHas TOYKaA,

TPAeKTOPHUsI, OTHOCUTEIIbHOCTh MEXaHUYECKOTO ABUKEHUS, AePopMalius
(ympyras, muiacTuueckasi), TPEHHE, LEHTPOCTPEMUTEIBLHOE YCKOPEHHE,
HEBECOMOCTh U MEPErpy3KH, IEHTP THKECTH, abCOJIOTHO TBEPIOE TEO,
HEHTP THKECTH TBEPIAOTO Tela, paBHOBECHE, MEXaHUYECKUEe KojeOaHus u
BOJIHBI, 3BYK, UH(PPA3BYK U yIbTPa3BYK, 3JIEKTPOMAarHUTHBIC BOJHBI, IIIKaJIa
AIIEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1alIbHO30PKOCTh, CIEKTPHI
UCITyCKAaHUS U TOIJIONIEHus, anbda-, 6eTa- 1 raMMa-u3Iy4eHus, U30TOIBI,
AJlepHasl PHEPreTUKa,

pa3nnyaTrh SBJIEHUS (pPaBHOMEPHOE U HEPAaBHOMEPHOE NPSIMOIMHEHHOE
JBUKEHUE, PABHOYCKOPEHHOE NPSIMOJMHENHOE JIBHJKEHHE, CBOOOJHOE
NaJieHue TeJl, PABHOMEPHOE JIBIXKEHHE IO OKPYKHOCTH, B3aHUMOJICHCTBHE
TEJ, PEaKTUBHOE JIBU)KEHHUE, KojeOaTelabHOE JBIKEHHUE (3aTyXarollue U
BBIHYK/ICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JIBUKEHUE, OTPaKEHUE
3ByKa, NPAMOJMHENHOE PacCHpOCTPAaHEHUE, OTPAKEHHE U IIPEIIOMIICHHUE
CBETAa, IIOJJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOkKeHHe OEIoro cBeTa B
CHEKTp U CJOXEHUE CHEKTPaJbHBIX I1BETOB, JUCIEPCHs CBETA,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEMYATOIO CIIEKTPA
U3JTyYEHHUs) TI0 ONMCAHMIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh MPOSBICHUE U3YYEHHBIX (DU3MYECKUX SIBICHUH B
OKpyXaroleM Mupe (B TOM 4YHucie (PU3NYECKHE SBICHUS B IMPUPOJIE:
IPWINBBI U OTJIMBBIL, IBHKEHHUE IIaHET COJIHEYHOM CHCTEMBI, PEAKTHUBHOE
JBIKEHUE JKMBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB JKHBOTHBIMH,
3eMIIETPSICEHUE, CEUCMHMYECKHE BOJIHBI, I[yHaMH, 3XO, I[BE€Ta Tell,
ONTHUYECKHE SIBJICHUA B MPUPOJE, OMOJOTMYECKOE IEHCTBHUE BUAMMOTO,
yIbTpauoETOBOTO W  PEHTIEHOBCKOIO  H3JIyUYE€HUH, €CTECTBEHHBIH
paauoaKTUBHBIN (OH, KOCMHUYECKHE Iy4d, PaJUOAKTUBHOE H3ITyUCHHE
MPUPOAHBIX MHUHEPAIOB, JEHCTBUE PAJAUOAKTUBHBIX HW3JIy4EHUH Ha
OpraHu3M 4YeJOBEKa), MPU ATOM IEPEeBOJUTh MPAKTUYECKYIO 3a/lady B
yueOHY10, BBIIEIATh CYIIECTBEHHBbIE CBOMCTBA (NMPU3HAKH) (DU3UUECKUX
SIBJICHUI;

OTNHCHIBAaTh U3YUYEHHbIE CBOMCTBA TeN U (PU3HUECKUE SBIICHUS, UCIOJB3YS
¢usnyeckue BeNWYMHBI (CPENHAS W MIHOBEHHAs CKOPOCTh Teja IpH
HEPABHOMEPHOM JIBUKEHUH, YCKOPEHHE, IEPEMEIICHUE, ITyTh, YIVIOBAs
CKOpPOCTb, CWJIAa TpPEHMs, CWUJa YIPYIOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOMHOIrO TMaJeHusi, BeC Tela, HUMITYJbC Tela, HUMITYJIbC CHJIBI,



MEXaHW4YecKas pabdoTa W MOIIHOCTh, MOTEHIIMATbHAS JHEPTUs TeJa,
MOJHITOTO HAJ MOBEPXHOCTHIO 3€MJIM, MOTEHIIMAIbHAS YHEPTHUS CIKATON
MPYKWHBI, KHHETHYECKasi SHEPT U, TTOTHASI MEXaHUYIeCKast YHEPTHUs, TIEPUO.T
M YacToTa KoJeOaHWM, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa W BBICOTa TOHA,
CKOPOCTh CBETa, IIOKa3aTeNb MPEJIOMJICHHSI CpEeIbl), TMPH OMHUCAHUU
MPaBUJILHO TPAKTOBATh (PU3MUECKHN CMBICI HCIIOJIb3YEMBIX BEIINYHH,
0003HAaUEHUS W €IUHUIBI (U3WYECKUX BEJIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIINE JTAHHYIO (DU3UYECKYIO0 BEJIMYHUHY C IPYTUMHU BEITUIMHAMH,
CTPOUTH TPAPUKU U3yUYESHHBIX 3aBUCUMOCTEH (DU3NYECKHUX BEIMYHNH;
XapaKTepu30BaTh CBOMCTBA Tei, (U3MYECKUE SBICHUS U MPOIIECCHI,
WCITONTB3Ysl 3aKOH COXPAaHCHUS YHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS,
MIPUHITUTI CYTICPIIO3HUITNH CHIT, IIPUHITATI OTHOCUTEIBHOCTH [ anwies, 3aKOHbI
HproTOHa, 3aKOH COXpaHEHHUS UMITYJIbCA, 3aKOHBI OTPAXEHUS W
IPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHHUS 3apsI0BOTO U MacCOBOI'O YHUCEIN
MpH SIJCPHBIX PEAKIUAX, MPU ATOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA ¥ 3aITUCHIBATh €T0 MAaTEMAaTHIECKOE BBIPAKEHNUE;

OOBACHATH (PU3MYECKUE MPOIIECChl U CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTYalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIIATH
PUYUHHO--CJICJICTBEHHBIE  CBSI3H, CTPOUTH OOBSICHEHUE U3 2-3

JIOTUYECKHUX IIaroB ¢ OMoOpoll Ha 2—3 M3y4YEHHBIX CBOMCTBA (PU3MUYECKUX
ABJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIC 3a/1a4u (OMUPAIOIINECs HA CUCTEMY M3 2-3

ypaBHEHUI), UCTIOJIB3Ys 3aKOHBI U (POPMYJIbI, CBSI3BIBAIOIINE (HHU3UUIECKUE
BEJIMYMHBI: Ha OCHOBE aHaNM3a YyCIOBUS 3a/Jadd 3alKChIBAaTh KPAaTKOE
YCJIOBHE, BBISIBJISATH HEAOCTAIONIME WM M30BITOYHBIC JaHHBIC, BHIOWPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC JIJISI PEIICHHUS], IPOBOAUTH PACUETHI U
OIICHWBATh  PEATMCTUYHOCTh TOJIYYECHHOTO 3HAauYeHUs (UIUIECKOU
BCJTUYMHBL;

pacmo3HaBaTh MTPOOJEMBI, KOTOPHIE MOXXHO PEIIUTh TMPU TTOMOIITH
($U3HUECKMX METOJIOB, HUCIOJIb3Yysl OMHCAHWUE WCCIICIOBAHUS, BBIICISATH
MPOBEPSIEMOE  MPE/IOJIOKEHUE, OIICHUBATh MPABUIBLHOCTh  TOPSJIKA
NPOBEICHUS  WCCIEAOBAHMS, JieJaTh  BBIBOJBI, HMHTEPIPETHPOBATH
pe3ynbTaThl HAOIIOACHUH U OTBITOB;

MIPOBOJIUTH OTIBITHI 110 HAOIOICHUIO (PU3HUECKUX SIBJICHUHN UITH (DU3UIECKUX
CBOWCTB TeN (M3y4eHUE BTOPOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHUSs
SHEPruM, 3aBUCUMOCTh MEpHoJa KoJIeOaHWH MPYKUHHOTO MasTHHKA OT
MacChl Tpy3a W KECTKOCTH TMPYKUHBI U HE3aBUCHUMOCTH OT aMILIUTYIbI
MaJIbIX KoJIeOaHUH, TPSIMOJIMHEHHOE PacCIIPOCTPaHEHUE CBETA, PA3JIOKCHHE



Oeyoro cBeTra B CIEKTpP, M3YYCHHE CBOWCTB HM300paXE€HUS B IUIOCKOM
3epKaJic M CBOWCTB H300paK€HUs TpeaMeTa B COOHMpAIONICH JIMH3E,
HaOMIOJIEeHNEe  CIUIONIHBIX W JIMHEWYaTBIX  CICKTPOB  HM3JIYYCHHS):
CaMOCTOSITENILHO ~ cOOMpaTh yCTaHOBKY W3 HW30BITOYHOTO Habopa
000pyI0BaHUs, ONTMCBHIBAThH X0 OTIBITA U €T0 PE3yJIbTaThl, (POPMYITHUPOBATH
BBIBOJIBL

IPOBOJUTH TIPH HEOOXOJUMOCTH CEPUI0 MPSAMBIX HU3MEPEHUMU, OINpenemsis
CpemHee 3HAueHUE U3MepseMOil BenWYHMHBI ((DOKyCHOE pacCTOSIHHE
cobuparomieid JUH3bI), O0OOCHOBBIBaTH BBIOOpP CIOCOOA H3MEPEHUS
(u3MepuTeapLHOTO MpUdopa);

MPOBOJIUTh HMCCJENAOBAHHE 3aBUCUMOCTEH (U3MYECKUX BEIUYUH C

HCIIOJIb30BAHUCM IIPAMBIX I/I3MepeHI/Iﬁ (3aBI/ICI/IMOCTB IIyTH OT BpCMCHU

Ipy PAaBHOYCKOPEHHOM JBMKEHUU O€3 HadalbHOM CKOpPOCTH, TEepHUoja
KOJIe0aHUI MaTEMaTUYECKOTO MAaITHUKA OT IJTMHBI HUTH, 3aBUCUMOCTH YTJIa
OTpa)X€HUs CBETA OT yriia MaJCHUs U yIJia IPEJIOMJICHHS OT yTila MMaJIeHus):
IJIAHUPOBATH MCCIICIOBAHUE, CAMOCTOSTEILHO COOMPATH
YCTaHOBKY, (UKCHUPOBATh PpPe3yJdbTaThl TOJYYCHHOW 3aBUCHMOCTH
¢u3nuecKkux BENWYMH B BHJIe TaOmuil ¥ rpaduKoB, AeNaTh BHIBOABI IO
pe3ynbTaTam HCCIICIOBAHUS;
MPOBOJIUTH KOCBEHHBIE W3MEPECHHsS] (DU3NYCCKUX BEIWYUH (CpemaHssA
CKOPOCTh U YCKOPEHHE TeJla IPU PaBHOYCKOPECHHOM JIBI)KCHHUH, YCKOPCHHE
CBOOOJHOTO TAJEHUsS, XKECTKOCTh TMPYXKUHBI, KOAXDPHUIIMEHT TpEeHUS
CKOJILKCHHS, MEXaHW4eckass pabdoTa M MOIIHOCTh, YacTOTa W MEPUO]
KOJIeOaHMIt MaTEeMaTHYECKOTO ¥ TTPYKUHHOTO MasiTHUKOB, ONITHYECKAsI CHJIa
coOuparolell JHH3bI, PaJHUOAaKTUBHBIN (OH): MIAHUPOBATH H3MEPEHMS,
coOupaTh SKCHEPUMEHTAIBHYIO YCTAaHOBKY M BBITIOJHATH HW3MEPEHUS,
cienysi MPeyIoKEHHON WHCTPYKIIMU, BBIYUCIISATh 3HAYCHHUE BEITUYHHBI U
aHAJIM3UPOBATH MOJIYYCHHBIC PE3Y/IbTAThI C YUETOM 32 TaHHON ITOTPEITHOCTH
U3MEPEHUN;
coOJI0/1aTh MpaBHia TEXHUKU 0€30MaCHOCTH MU paboTe ¢ 1abopaTopHbIM
000pyI0BaHUEM;
paznuyaTh OCHOBHBIC TPU3HAKA M3YYCHHBIX (DUIUYECKUX MOJCIICH:
MarepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, TOYCUHBIH HCTOYHUK
CBETa, JIy4, TOHKasl IWH34, TJIaHETapHAsl MOJIETh aTOMa, HyKJIOHHASI MOJIENb
aTOMHOTO SIJIpa;
XapaKTepU30BaTh MPUHUUIIBI  ACHCTBUS M3YyYEHHbIX NpUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA HMX ONHCaHUS (B TOM 4YHUCIE:
CIUIOMETp, JATYUMKHU TIOJOKEHHUS, PACCTOSHUS M YCKOPEHHS, paKeTa,



9XO0JOT, OYKH, TNepuckomn, (¢oToamnmapar, ONTHUYECKUE CBETOBO/IBI,
CIEKTPOCKOIN, JI03UMETp, Kamepa BuibcoHa), HUCHONB3ysS 3HAHUS O
CBOMCTBax (DM3MYECKUX SBJICHUH U  HEoOXoAuMble  (U3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHUYHbIC PUCYHKU M3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTUYECKUX MPOIIECCOB MPH
pelIeHnr  y4yeOHO-TIPAKTHYECKUX  3a7ad, ONTHYECKHE CXEMBI I
MOCTPOCHUS N300paKEHHH B IIIOCKOM 3€pKajie B COOMPAIOIIEH JINH3E;
OpPUBOAUTH  NpuUMepbl  (HAXOauTh  HUHPOpPMALMIO O  NPHUMEpax)
MPAKTUYECKOTO MCIOJb30BaHUsl (PU3UYECKUX 3HAHUM B TIOBCEIHEBHOMU
XKU3HU U1 oOecniedeHus: 0€30MacHOCTH MpU 0OpalieHuu ¢ MpubopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 370POBbS U COOJIIOIEHUS HOPM
AKOJIOTMYECKOTO MTOBEICHUS B OKPYXKAIOIIEHN Cpeie;

OCYHIECTBJIATh MOHUCK HMHPOpMALMH (PUIUYECKOTO COJEpKAHUS B
HNHuTepHeTe, caMOCTOATENbHO (HOPMYIUPYS MOUCKOBBIA 3aMpOC, HAXOAUTH
MyTH ONPEIEICHUS] JOCTOBEPHOCTH MOJIYyYeHHOW MH(POPMALMK HAa OCHOBE
UMEIOIIUXCS 3HAHUM U JONOJHUTEIbHBIX NUCTOYHUKOB;

UCIIOJIb30BATh TIPH BBIMOTHEHUHN YYEOHBIX 3aJlaHUi HAYYHO--TIOMYJISIPHYIO
JTUTEPATYpy PU3NYECKOTO COAEPIKAHUS, CIIPABOYHBIE MaTePUAIIbl, PECYPChI
cetu MuTepHer, Biamerp NpUEMAMHM KOHCHEKTHPOBAHUS  TEKCTA,
npeoOpa3zoBaHus HH(POPMAITUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
cO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHHMS] Ha OCHOBE
uHbOpMAIIU W3 HECKOIBKUX HMCTOYHUKOB (DU3UYECKOTO COJECPIKAHMS,
MyOJIMYHO MPEACTABISATH PE3YIbTaThl MPOESKTHOW MM UCCIEA0BATEIbCKOM
NEATENbHOCTH, TPU 3TOM IPAaMOTHO UCITOIb30BATh U3YYEHHbBI TOHATUNHBIN
anmapaT HM3ydaeMoro pasaeia (U3MKH M COMNPOBOXKIATH BBICTYIICHHUE
Mpe3eHTaluel ¢ yuéTOM 0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnnyecTBo yacos JJIeKTPOHHbIE
(undposbie)
No HaumeHoBaHue pa3aesioB U TeM
Kontpoabupie | IpakTudeckue | 00pa3oBaTejbHbIe
n/n MPOrpamMmbl Bcero
padoThI padoThI pecypceel

Pa3pnen 1. ®u3uka u eé pojib B IO3HAHMH OKPY/KAKIIET0 MUPa

1.1 ®dwusmKa - HayKa 0 IpUpOe 2 Bubmiorexa ITOK
https://m.edsoo.ru/7f416194
1.2 DU3NYECKUE BETUYNHBI 2 1 bubnnorexa IIOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBIH METOI TO3HAHHSI 2 bubnnorexa IIOK
https://m.edsoo.ru/7f416194
Hrtoro mo pazaeny 6

Pa3nes 2. [leppoHavyabHbIe CBEACHUSI O CTPOCHHH BeleCTBA

2.1 CrpoeHue BelecTna 1 Bubmorexa [OK
https://m.edso00.ru/7f416194
29 JIBrKeHME U B3aMMOJCICTBHE YaCTHIL ) 1 Bu6mrorexa LIOK
' BEIIECTBA https://m.eds00.ru/7f416194
2.3 ArperatHbie COCTOSIHUS BEIIIECTBA 2 Bubmoreka [IOK
https://m.edso00.ru/7f416194
Uroro no pazueny ) 1

Paznea 3. /IBu:xeHue u B3auMojieiicTBUE TeJl

bu6mmorexa [IOK

3.1 Mexannueckoe OBUKEHHUE 3
https://m.edsoo.ru/7f416194

3.2 WNueprus, macca, TNIOTHOCTh 4 2 bu6mmorexa [IOK




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

bu6mmoreka [IOK

3.3 Cwita. Bunpl cun 14 1
https://m.edso00.ru/7f416194
Wroro no pazneny 21
Pa3nen 4. /laBieHue TBEPAbIX TeJl, :KUAKOCTEH M ra3oB
41 Hasnenue. [lepenaya nqaBnenus TBEPALIMU 3 Bu6morexa [IOK
TCJIaMH, JKUAKOCTAMH U I'a3aMH https://m.eds00.ru/7f416194
4.2 JlaBrieHHE KHUIKOCTH 5 Bubmoreka [IOK
https://m.edso00.ru/7f416194
4.3 ATMOC]EepHOE TaBICHHE 6 bubmorexa [IOK
https://m.edso00.ru/7f416194
4 JelicTBHe )KUIKOCTHU U ra3a Ha NOTPYKEHHOE 7 3 Bu6morexa LIOK
' B HHUX TEJIO https://m.edsoo.ru/7f416194
Wroro no pazneny 21
Pa3nen 5. PaGora u MomHOCTB. JHeprust
5.1 PaboTa u MOIIHOCTH 3 1 bubmmoreka [IOK
https://m.edso0.ru/7f416194
5.2 [IpocThie MeXaHU3MBI 5 1 Bubsmoreka [OK
https://m.eds00.ru/7f416194
5.3 MexaHnueckast SJHeprust 4 Bubmmorexa [IOK
https://m.edso0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 10




8 KJIACC

KounuecTBO 4acoB JJIeKTPOHHbIE
udposbie
HaumeHnoBaHue pa3aesioB U TeM (pp )
Ne ni/m Kourpoabusie | IpakTuyeckme | 00pasoBaTesbHbIE
NpOrpamMmbl Bcero
padoThI padoThI pecypchl
Pa3nen 1. TenJioBble sIBJICHUA
1.1 CTpoeHue U CBOWCTBA BEIIECTBA 7 Bubmuorexa LIOK
https://m.edsoo.ru/7f4181ce
1.2 TeroBbie IpoLIECCHI 21 1 3 Bubinorexa LIOK
https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Pasnen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
b1 DneKTpuUecKue 3apsapl. 3apsHKCHHBIE Tea | 5 Bu6nuorexa [OK
' MX B3aNMOJICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [ToCTOSTHHBIH ANEKTPUIECKUIA TOK 20 1 4 Bub6mmorexa IIOK
https://m.edsoo.ru/7f4181ce
2.3 Mar»auTHEbIE SIBICHUS 6 1 1 bubmmorexa [IOK
https://m.edsoo.ru/7f4181ce
2.4 CBeTOBLIE IBICHUS 4 1 bu6mmorexa [IOK
https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 37
PezepBHOe Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 4 8




9 KJIACC

KoJyau4ecTBO 4acoB DJIeKTPOHHbIE
(uudpossbie)
HanmeHnoBaHue pa3ae/ioB U TeM
Ne ni/m Kourpoabusie | IpakTuyeckme | 00pasoBaTesbHbIE
NPOrpamMMbl Bcero
padoThI padoThI pecypchl
Pasznen 1. Mexanunueckue siBJeHUSA
11 MexaHH4eCKOE ABMKEHUE U CIIOCOOBI €r0 10 Bu6amnoreka LIOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
1.2 BsaumMoneiictBue Tei 20 1 2 Bubimoreka [IOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPaHEHUS 10 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pa3znea 2. Mexann4yecKkue K0J1€0aHUA U BOJTHEI
2.1 Mexanuueckue KojieOaHus 7 1 bubanorexa IIOK
https://m.edsoo.ru/7f41a4a6
2.2 MexaHnueckue BOJIHBI. 3BYK 8 1 bubmorexa ITOK
https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Paspnen 3. Dj1eKTPOMArHMTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DJIEKTPOMArHuTHOE TOJIE U 6 1 1 Bu6miorexa IJOK
SJICKTPOMAarHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIC IBJIECHUSA
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 bubmuoteka [IOK




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

4.2 JIuH3BI ¥ onTHYECKUE TPUOOPHI 6 Bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
4.3 PasnoxeHue 6€0ro CBETa B CIIEKTP 3 1 bubmmoreka IOK
https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea 5. KBanToBbIe sIBJICHUA
5.1 Hcnyckanve v OTJIONICHUE CBETa aTOMOM 4 1 bubanorexa LOK
https://m.edsoo.ru/7f41a4a6
5.2 CTtpoeHre aTOMHOTO sijipa 6 1 Bubmrorexa LIOK
https://m.edsoo.ru/7f41a4a6
5.3 SInepHble peaknun 7 3 bu6nuorexa LHOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpUTEIbHO-0000 1AM MOAYJIb
6.1 [ToBTOpEeHME U 006001IIEHUE COACPKAHUS 9 Bu6miorexa LIOK
Kypca Qusnku 3a 7-9 kace https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 10
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