


MNOACHUTEJIBHASA 3AIINCKA

ITporpaMMa 10 (Qu3MKe Ha ypOBHE OCHOBHOTO OOIIero o0pa3oBaHUsA
COCTaBJIEHA Ha OCHOBE IOJIO)KEHUH U TpeOOBaHUM K pe3ysbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHOW MNpPOTpaMMbl, IMPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepaibHON pabouel MporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yueOHoro npeamera « Puznkay.

ConmepxxaHue mnporpamMmbl 10 (PU3MKE HANpPaBJIEHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH OOYYAIOIIMXCS M OpraHM3alUi0 H3yueHUs
¢u3MKN Ha JAESITENbHOCTHOM OCHOBe. B mporpamme mo Qusuke y4HTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pE3yJIbTaTaM OOyUYEHHUs, a TAKKE
MEXIPEIMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YUYEOHBIX IPEIMETOB HA YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHusl.

[TporpamMMma no (u3MKe yCcTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojgam oOydeHus (MO Kjaccam), mpejaraeT NpUMEpHYIO MMOCIe0BATEIbHOCTD
U3y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS IPEIMETHOIO COJAEpP)KAaHUS U
y4éTe BO3PACTHBIX OCOOEHHOCTEN 00yUarOIINXCS.

[TporpaMmma mo Qusuke paszpaboTaHa € LEIbI0 OKa3aHUS METOIUYECKON
MOMOIIH YYUTEIIO B CO3/IaHUU pabouell mporpaMMBbI 10 y4eOHOMY MPEeIMETY.

dusuka sBISETCI CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHOHAYUYHBIX Y4eOHBIX
IPEIMETOB, IOCKOIBbKY (PM3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHUI,
M3y4aeMbIX XUMHUEHN, OMOJIOTHEN, acTpoHOMUEH U pu3ndecKoi reorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAYyUHYIO KapTUHY MHpa, MPEIOCTaBIAeT HauboJiee SICHbIC
o0pa3ipl MPUMEHEHUS! Hay4YHOTO METOJIa MO3HAHUS, TO €CTh CIOco0a MOy4YeHHUs
JIOCTOBEPHBIX 3HAHUM O MHUPE.

OnHa M3 IIaBHBIX 3a7ad (PU3MYECKOro OOpa30BaHMS B CTPYKType OOIIEro
0o0pa3oBaHMsl COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHON T'PAMOTHOCTH U
UHTepeca K HayKe y 00y4aronumxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TpEAIoiaraeT OBJAJCHUE
CIEIYIOIMMHA KOMIIETEHTHOCTSIMM, XapaKTEPU3YIOIMMHU €CTECTBEHHOHAYUHYO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATD SBICHUS;

e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

e UHTEPIPETHPOBaTH  JAaHHbIE M  MHCIONb30BaThb  HAy4HbIE
J0Ka3aTeNNbCTBA JUIsl TOTyYEHHSI BBIBOJIOB.

Ilenn wu3ydeHus (QU3MKM Ha YPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHUsA
omnpeneneHsl B Kouuenmuum mnpenogaBanus ydeOHoro npenmera «Dusuka» B
oOpa3oBaTenpHBIX oOpranuzauusax Poccuiickoit ®@exepanuu, peamru3yOLUINX
OCHOBHBIE  00I11€00pa30BaTENbHBIE IIPOIPAMMBI, YTBEPKIEHHOW  pElICHHEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoToKoJ OT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyyenus pusuku:

NpHOOpEeTEHUE HHTEpeca W CTPEMJICHHS OOYyYaloIUXCs K Hay4dHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPUYECKHUX
COCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC MIO3HAHUS U (PopMHpOBaHUE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPYIKAIOIIUM SIBJICHUSIM;
(dbopMHpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yjibTaTa H3yueHHUsI OCHOB
CTpOCHHS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DH3HUKHU;
(GopMUpOBaHUE TPEJCTABICHHA O POJIM (U3MKH IS Pa3BUTHS JIPYTHX
€CTECTBCHHBIX HAYK, TEXHUKHU ¥ TEXHOJIOTHH;

pa3BUTHE  MPEACTaBIEHHMH O  BO3MOXHBIX  chepax  Oyaymiei
1po(heCCHOHANILHOM JIeATEIbHOCTH, CBI3aHHON ¢ (PM3MKOM, MOArOTOBKA K
JabHENIIeMy 00yYEeHHIO B 3TOM HaIlpaBJICHUH.

JlocTrKeHHE 3TUX IIeJIeld MPOorpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOTO
obmero oopa3oBaHus 00ECIIEYNBACTCS PEMICHUEM CIICTYIONTNX 3a1aY:

npuoOpeTeHne 3HAaHUW O JUCKPETHOM CTPOSHHM BELIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKMX, MArHUTHBIX M KBAaHTOBBIX
SBIICHUSX;

npuoOpeTeHne YMEHHI OMHUCHIBATh U OOBSICHATH (PU3MUECKHE SBICHUS C
MCTOJIb30BAHUEM TOJTyYEHHBIX 3HAHUH;

OCBOCHHME METOJIOB pEUIeHUs MPOCTEHINIMX pacu€THBIX 3aJady C
UCTIOJIb30BAHUEM duznueckux MO/, TBOPYECKUX u
IPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOMIOAATh IPUPOJIHBIC SBJICHUS U BBITOIHATH OMBITHI,
nabopaTopHble pabOTBl U DKCIEPUMEHTAIbHbIE HCCIEAOBAHUS C
UCTIOJIb30BAHUEM MU3MEPUTENBHBIX IPHOOPOB;

OoCBOCHHE MPUEMOB paboThl ¢ nHPOpMalmel (HU3UIECKOTO CONEepKaAHUS,
BKJItOUYasi ”HPOPMAIMIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, aHAIIU3 U
KPUTHYECKOE OlIeHWBaHKE UH(OpMAIUY;

3HaKOMCTBO cO cepaMu npodecCHOHANbHON AeATeIbHOCTH, CBA3aHHBIMU
C (Qu3MNKOW, M COBpPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX (PU3UUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

o0pazoBaHust OTBOAUTCS 238 yacoB: B 7 Kilacce — 68 yacoB (2 vaca B HeJIeN0), B 8
KJacce — 68 yacoB (2 vaca B Heenmo), B 9 kiacce — 102 ygaca (3 yaca B Henelto).

[Tpennaraemselii B mporpamMmMe mno (usmke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATENIbHBIM XapaKTep, YUUTeNb JejaeT BEIOOp MPOBEICHUS



71a00paTOpHBIX PAaOOT W OMBITOB C YYETOM HMHIWBUIYAIBHBIX OCOOEHHOCTEH
00y4aromuxcsl, CIIUCKa SKCIIEPUMEHTANIBHBIX 3aJlaHul, MpesiaraéMblX B paMKax
OCHOBHOTO T'OCYJJapCTBEHHOTO 3K3aMeHa 1o (pu3mKe.



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPY/KAKOIIEro Mupa.

@usnka — Hayka o mnpupone. fABineHus npuponbl. OUNYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BenMMUMHBL. M3MmepeHue @u3nueckux BelWyuH. Puznyeckue
npudopsl. [Torpemnocts u3mepennit. MexxayHapoHasi cucTeMa €IMHHIL.

Kak ¢wusuka wu gApyrme ecTeCTBEHHbIE HAyKd H3y4YalOT TPHUPOY.
EcTecTBeHHOHAyuUHBI METOJ TMO3HAaHMS: HaOJIOJIEHHE, MOCTAHOBKA HAYyYHOIO
BOIIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHHE
HaOmogaemoro siieHus. Onucanue GU3NIEeCKUX SBICHHUHA C TIOMOIIBIO MOJICTIEH.

Jemoncmpayuu.

1. MexaHndeckue, TEIUIOBbIE, JJIEKTPUYECKUE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.
2. ®usnueckue MpuOOPHI U MPOLEIypa NPSIMbIX U3MEPEHUI aHAJIOTOBBIM U
(G POBBIM IPUOOPOM.
Jlabopamopnsie padomul u onsimel.
1. OmnpezeneHue LEHbI AEJICHUS Kbl U3MEPUTEIBHOTO MpUdopa.
2. N3mepenune pacCTOAHUN.
3. H3smepenue oO0bEéMa KUAKOCTH U TBEPJOTO Tea.
4. OmpeneneHue pa3MepoB MajbIX Tel.
5. M3MepeHue Ttemmeparypbl MpU HOMOIIM KUAKOCTHOTO TEPMOMETpA H
JaTYuKa TEMIIEPATYPBHI.

6. IIpoBeaeHue uccnenoBaHus MO MPOBEPKE TMIOTE3bl: NAJbHOCTh MOJIETA
IIapuKa, MyImEeHHOTO TOPU30HTAIBHO, TeM OO0JIbIle, YeM OOJbIle BHICOTA
Iy CKa.

Pa3znen 2. [lepBoHauajibHbIe CBEeeHUS 0 CTPOCHNH BelIeCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJIb, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne dactull BemiecTBa. CBSI3b CKOPOCTH JABMMKEHHSI YacTHI[ C
Temriepatypoil. bpoyHoBckoe nBuxkenue, nuddysus. BzaumomeicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpUCTaITMYeCcKnX) Tell. B3auMOCBSI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHbhIX COCTOSHUSX M MX aTOMHOMOJICKYJISIpPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

JHemoncmpauyuu.

1. HabnroneHnue 6pOoyHOBCKOTO JBUXKECHHUS.



2. Habmonenue nuddysumn.
3. HaGmionenue  siBneHud,  OOBACHAIOIIMXCS  MPUTSDKEHUEM WK
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopuvie pabomul u onvimeol.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCMOJIb30BAaHUEM

dboTorpaduii).
2. OnpITHI O HAOTIOEHUIO TEJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:keHHe U B3aUMOEHCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeliHssi CKOPOCTh NMPU HEPABHOMEPHOM ABUKEHHHM. Pacuér myTu u
BPEMEHU JBUKEHUS.
SBnenne uHepUMM. 3aKOH HMHEPLUUHU. B3auMoaencTBHe Tesl KAk NpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOoCTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IMHHULIE
o0BbEMa BelecTBa.
Cuna Kak XxapakTepHCTHKa B3auMoaeucTBusa Ten. Cuila ynpyrocTd M 3aKOH
['yka. M3mepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpPA. SIBICHUE TIATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha IpyTux Iianerax. Bec tena. HeBecomocTs. Croxkenue
CWJI, HallpaBJIEHHBIX MO OJHOM mpsMoi. PaBHozaeicTBytomas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOsA. TpeHne B IpUPOJE U TEXHUKE.
Hemoncmpauyuu.
1. HaGnroneHue MexaHHMUECKOTro JIBHXKEHHUS Tela.
2. H3mepeHune CKOpOCTH NPSAMOIUHENHOTO IBUKEHUSI.
3. HaOmroneHue siBeHUs: HHEPLUU.
4. HaOmroneHne n3MEHEHUs1 CKOPOCTH MPU B3AMMOJIEHCTBHH TEJL.
5. CpaBHEHHME Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHON MPSIMOM.
Jlabopamopnsie padomul u onsimel.
1. OmnpeneneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMS (IIApUKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJIbKEHHUS Opycka WIIM IapuKa Mo
HaKJIOHHOUW IIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPAOro Tela.

4. OmbIThl, JEMOHCTPUPYIOIIME 3aBUCHMOCTb paCTsDKEHUA (AeopMaliim)
MPY>KUHBI OT MIPUII0KEHHON CUJIBI.

5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKMAKOCTEH 1 ra30B.



JaBnenue. CriocoObl yMEHBITICHUST ¥ YBETTUYCHUS JaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJIEHUSI ra3a oT o0BbEMa, TemmepaTyphl. llepemaua naBneHus
TBEPABIMU TEJNAMU, KUJAKOCTSIMU MU Tazamu. 3akoH [lackansa. ITHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS >KUJIKOCTH OT TIyOWHBIL. [ 'mapocratnyeckuid
napajaokc. Coobuiaronirecs: cocysl. ['uapaBimmyeckue MeXaHu3Mbl.

AtMmocdepa 3emun u atmocdepHoe naBieHue. [IpuumHBI CylIeCTBOBaHUS
BO3MymrHONW 00o0moukn 3emiu. OmbiT Toppuuermm. M3mepenue armochepHOTO
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOI0 JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOTro J1aBJICHHUS.

JlencTBre KUIKOCTH M ra3a Ha MOTrPyKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxoriaBaHue.

Jlemoncmpayuu.
3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.
CooOmatomuecs cocyibl.
['mppaBnuyeckuii mpecc.
[IposiBneHune neicTBrsl aTMOC(PEPHOTO JABICHUS.
3aBUCUMOCTh BBITAIKUBAIOIIEH CUJTBI OT 00BEMA MOTPYKEHHOM YacTH Tesa
Y TJIOTHOCTH KUJKOCTH.
PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM )KUIKOCTH.
8. YCIIOBUE IIaBAHUSA TEJI: IUIABAHKUE WJIN OTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOIIECHUS TIJIOTHOCTEN TENIA U JKUJIKOCTH.
Jlabopamopuvie pabomul u onvimeol.
1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMa MOTPYyKEHHOM B
YKUJIKOCTh YaCTH TeJa.
2. OmpeneneHue  BBITAJKHUBAIOLIEH CHIbI, JIEWCTBYIOIIEW Ha  Telo,
MOTPYKEHHOE B JKUJIKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOILIEH CUIIbI, IEMCTBYIOILIEN HA TEJO
B JKMJKOCTH, OT MacChl Tea.
4. OmbITBI, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JEHCTBYIOIIEH Ha TEJIO B KHUAKOCTH, OT 00bEMa MOTPYKEHHOM B KUAKOCTD
YaCTH Te€Ja U OT IUNIOTHOCTU KUJIKOCTH.
5. KoHcTpyupoBanue apeomMerpa UWIM KOHCTPYMPOBAaHHUE JIOOKH W
OIIpelIeICHUE €€ IPY30II0ABbEMHOCTH.

Pa3znen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckas paboTta. MoOIIHOCTb.

[IpocTtbie MexaHU3MbI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBumio
paBHOBecus pbiuara. [Ippumenenue npaBuiia paBHOBECHS pbluara K 0J0Ky. «30J10TOe
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npasuiio» MexaHuku. KI1/I nmpocTteix mexanusmoB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHHUKE.

Mexannueckas oHeprusa. KuHernueckas W TNOTEHIMaNbHAs JHEPIUS.
[IpeBpanieHre oJHOTO BUIa MEXAHUYECKOM SHEPTUM B APYTrOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpenenenue pabOThI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeJia 10

TOPU30HTATBHON OBEPXHOCTH.
2. HccrnenoBaHue yClIOBUU PaBHOBECHS pblyara.
3. M3smepenue KIIJl HaK1OHHOM NIIOCKOCTH.

4. M3ydeHne 3aKkOHA COXpPaHEHUS MEXaHUYECKOW DHEPIUM.
8 KUIACC

Pa3nen 6. TenJioBble siBJIeHHS.

OCHOBHBIEC TIOJIOXKEHUSI MOJIEKYJSIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. OMbIThI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammuueckue u amopdubie tena. OObsICHEHNE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKCHUUA MOJIEKYJISIPHO-KUHETUUECKOH TEOPUH.
CmaurBaHUE U KaWUISIPHBIE sABJICHUS. TEenI0Boe paclinpeHue U CrKaTue.

Temmneparypa. CBsizb TemIiepaTypbl CO CKOPOCTHIO TEIJIOBOTO JABUKEHHUS
gactull. BuyTpennsisi sHeprusi. CrnocoObl HW3MEHEHHS BHYTPEHHEH JHEPTHUU:
TeIrIonepeaaya u CopepiieHue padoTsl. Bubl Terionepeaaun: TeIIONPOBOHOCTD,
KOHBEKIIHS, U3JTyUYCHHE.

KomanyectBo TemnoTel. YaenbHas TEINIOEMKOCTH BEIECTBA. 1eIIO0OMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHWE TEIUIOBOTO Oamanca. [lmaBmenune wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanus. Mcnapenue. Kunenue. VYiaenpHas Temiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMochepHOro
JIaBJICHUS.

BnaxnocTts BO3myXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPaHMUSL.

[Ipunuuner pabotsl TermmoBbix aBurarenei KIIJ temmoBoro aurarens.
TerioBble ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAHEHUS U MPEBPAILICHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HaGmnroneHue 6pOyHOBCKOTO JBUKECHHUS.
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Hab6monenue nuddyszun.

HaOmronenue siBlieHUI CMauyuBaHUS U KAaWJUISIPHBIX SIBIICHUIA.
Hab6mronenue TennoBoro pacmpeHust Tedl.

W3meHeHne naBieHUs ra3a Mpyd U3MEHEHHH 00bEMa W HAarpeBaHUU HWJIU
OXJIQXKJICHUH.

[IpaBuna u3MepeHus: TeMIEepaTypsl.

Bune! Teruionepenauu.

OxnaxxaeHue TPy COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIHUMU CUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEN Pa3IMUHbBIX BEIIECTB.

. HaGmronenue kunenusi.

. HaOnronenne nocTostHCTBA TeMIEpaTyphl IPU MIIABICHUU.
13.

Mopenu TerioBEIX IBUTATEIICH.

Jlabopamopuvie pabomul u onvimeol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYIKEHUIO TEUCTBUSI CHII MOJICKYJIIPHOTO TIPUTSDKCHHUS.
OMnBITHI O BBIPALIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WJIU caxapa.
OnwITel MO HAOIIOMEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIAKOCTEH U
TBEPJBIX TEJI.

OrnpeneneHue JaBIeHUs BO3IyXa B Oa/JIOHE HITIPHUIIA.

OnbITEI, AEMOHCTPUPYIOUIUME 3aBUCUMOCTH JaBJIEHUS BO3JyXa OT €ro
00bEMa 1 HArpEeBaHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIIePaTyPhl.

HaOmronenne wu3MeHEHHS BHYTPEHHEH OHEpPruud Tejla B pe3ysbTaTe
TEeIIonepeayr U padoThl BHEITHUX CHUJI.

HccnenoBanne SBICHHS TEIIOOOMEHAa TPH CMEIIUBAHUHM XOJIOAHOW U
rOpsAYEr BOJBI.

OmnpenesneHue  KOJUYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEIMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

OnpeneneHue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OnpenesneHne OTHOCUTEIBLHOM BIaKHOCTH BO3/1yXa.

OnpeneneHue yaeabHOW TEMIOTHI MIABICHUS JIbJA.

Pa3znen 7. dinekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poxa 3JIEKTpUYECKHX 3apsaoB. B3aumonercTBue
3apsoKeHHBIX Tel. 3akoH KyioHa (3aBUCMMOCTb CWIJIBI  B3aMMOJAEWUCTBHSA
3apsKEHHBIX TEJ OT BEJIMUYMHBI 3apSAJI0B U PACCTOSHUS MEXTY TEIaMM).

Onexrpuyeckoe none. Hanpspk€HHOCTh anexTtpuyeckoro mnons. IIpuHoun
CYNEPIIO3HULINH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsigoB. DIEMEHTapHBIA 3JIEKTPUUYECKHUM 3apsl.
Crpoenue aroma. IIpOBOJHMKM W JUPJEKTPUKU. 3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
WcToOYHMKN TOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B )KHJIKOCTSX U ra3ax.

Onektpuueckass uenb. Cuiia Toka.  DJIEKTPUUYECKOE  HaIpPSKEHUE.
ConpoTHuBIECHUE MPOBOJHUKA. Y AEIBHOE COMPOTHBIICHHE BeliecTBa. 3akoH OMma
JU1s yyacTtka enu. [locnenoBarenbHoOe U MapajlyIebHOE COEIMHEHUE POBOJHUKOB.

PaGora u MomHOCTH »3yeKTpuueckoro Toka. 3akoH J[[xoyns—JleHua.
DNEeKTpUYECKUe TIeNU U TMOTPEOUTETN dIECKTPUIECKOI sHeprun B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTosiHHBIE MarHUTHI. B3anMoielicTBE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. MarautHoe mosne 3eMJIM M €ro 3HAa4YeHWe Uil KU3HU Ha 3emiie. OmnbIT
Opcrena. MaruuTHOE 10Ji€ ANEKTPUUYECKOTo TOKa. [IpuMeHeHne 31eKTpoOMarHuToB
B TeXHUKeE. J[€iiCTBHE MarHUTHOTO TOJIsl HA TPOBOJHUK C TOKOM. DJIEKTPOBUTATEIb
IIOCTOSIHHOTO  TOKa. VICronp30BaHWE  DJIEKTPOJABUTATENIEM B  TEXHUYECKUX
YCTPOMCTBAX Y Ha TPAHCIIOPTE.

OnbiTel @apanes. SIBneHue 3JeKTpoMaruHuTHOM MHAYyKIMU. [IpaBuno Jlenua.
DneKTporeHeparop. CriocoObl  TMOJIy4eHHUS ~ DJCKTPUYECKON  SHEPrHH.
DNEKTPOCTAHIINYI Ha BO30OHOBIISIEMbBIX HCTOYHUKAX YHEPTHUH.

Hemoncmpauyuu.

DJIeKTpU3a1us TEJl.
JIBa poaa 3JIEKTPUYECKUX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEIN.
Y CTpONCTBO 1 JEHUCTBUE MIEKTPOCKOIIA.
DneKTpocTaTuiecKast HHAYKIHS.
3aKOH COXpAHEHUS AIEKTPUUECKUX 3aPSAI0B.
[IpoBOAHUKH U TUDIIEKTPUKH.
MopnenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
JlericTBUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKUJIKOCTH.
. I"'a30BbIi1 pa3ps.
. U3mepeHne cuibl TOKa aMIepMeTpOM.
. U3MmepeHne 351eKTpUIECKOro HAPSKEHUs BOJIBTMETPOM.
. Peocrar 1 MmarasuH COnpOTHUBIICHUM.
. B3anmoeiicTBre NMOCTOSIHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTHU Pa3/IeJICHUs MOJOCOB MAarHuTa.
. MozennpoBaHre€ MarHUTHBIX MOJIEW MOCTOSIHHBIX MATHUTOB.

W X N U A WD E

S e e O W Sy Y
N OO A WN R O



18.
19.
20.
21.
22.
23.
24.

25.

OmneiT Opcrena.

MaruutHoe noje Toka. DJIeKTPOMarHur.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATENb MTOCTOSTHHOTO TOKA.

HccnenoBanue siBIEHUA 3JIEKTPOMArHUTHOM MHAYKIIUH.

OneiTel @apases.

3aBUCHUMOCTh HAMNpaBJICHUS HWHIYKIMOHHOTO TOKA OT YCJIOBUM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HEePATOP MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimeol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiThl MO HAONIOACHHWIO DJEKTPU3ANMKN Tel WHAYKIHEH W TpU
CONPUKOCHOBEHHH.

WccnenoBanue AEUCTBUSL SJIEKTPUYECKOTO TMOJS Ha MPOBOJHHUKU U
JUDJIEKTPUKH.

COopka 1 mpoBepka pabOThI IEKTPUIECKOHN TIEMH TTOCTOSTHHOTO TOKA.
W3mepeHne U peryaupoBaHUe CHIIbI TOKA.

W3mepenne u peryanpoBaHne HAMPSHKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4Yepe3 Pe3ucTop, OT
CONPOTHUBIIEHUS PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIITHE 3aBUCUMOCTb ANEKTPUYECKOTrO
CONPOTHUBIIEHUSI TPOBOJHUKA OT €ro JUIMHBIL, IUIOIIAAU IONEPEYHOTO
CEUYEeHMs U MaTepuara.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU TOCIEI0BATEIIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJiS CHJIBI TOKa MPU MapauIeILHOM COCIUHEHHUH
PE3UCTOPOB.

Onpenenenue pabOThI AEKTPUUECKOTO TOKA, UAYLIETO Yepe3 PE3UCTOP.
OnpeneneHrue MOIIHOCTH  DJIEKTPUYECKOTO TOKA, BBIAEISIEMON Ha
pe3nucTope.

HccnenoBanre 3aBUCUMOCTH CHJIbBI TOKa, MAYLIEr0 4epe3 JIAMIOYKY, OT
HaIIpsDKEHMS HA HEU.

Onpenenenue KII/[ HarpeBarers.

HccnenoBanrie MarHuTHOTO B3aUMO/IEMCTBUSI TOCTOSIHHBIX MarHUTOB.
N3yuenne MarHuTHOTO TIOJIS TOCTOSTHHBIX MAarHUTOB MPU UX 00bETMHCHUH
Y pa3AeIICHUN.

HccnenoBanue nedCcTBUS 3JIEKTPUUYECKOTO TOKa HA MATHUTHYIO CTPETIKY.
OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI  B3aMMOJCHCTBUSA
KaTyUIKUA C TOKOM M MarHuTa OT CHJIbI TOKA U HAMpPaBJIEHUS TOKA B KaTYIIIKE.
W3yuenune neicTBUS MarHUTHOTO MOJISl HA TIPOBOTHUK C TOKOM.



19. KoHcTpyHnpoBanue u u3ydeHue paboThl AIEKTPOIBUTATENS.

20. U3mepenue KIIJ1 35eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnbITEL 1O  MCCIEIOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOW HHIYKIIMH:
UCCJICIOBAHNE W3MCHECHMM 3HAYCHUS M HAIPABICHHUS HWHAYKIMOHHOIO

TOKa.
9 KJIACC

Pa3nena 8. Mexannueckue siBJeHHUS.

Mexannueckoe nBWKeHHE. MarepuanbHas Touka. Cucrema OTCUETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBWKEHUSA. PaBHOMEpHOE NpPSIMOJIMHEHHOE
nBrkeHrne. HepaBHoMepHoe npsMonuHenHoe aBuxeHue. CpeaHsas U1 MTHOBEHHAs
CKOpOCTb T€Jla TP HEPAaBHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe TMpsiMOsMHEHOe aBmkeHue. CBoOomHOe
nageHue. OnsITel ['amues.

PaBHoMepHOE aBMkKEeHHME MO OKpyx)HOCTU. [leprog m wacroTa obpaiieHus.
JInnenHas u yriioBasi CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0oH HbetoToHa. BTopo#t 3akon HeroTtoHa. Tpertui 3akon HerotoHa.
[IpyHLIMT Cyneprno3unn CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHIa TPEHUS CKOJIbKEHUs, CUJla
TPEHUsI IIOKOs1, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBuxenune mianetr BOKpyr Connua. IlepBas kocmuueckasi CKOpPOCTb.
HeBecomocCTh U neperpysKu.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpaleHusi. MoOMeHT cuiibl. LleHTp TsxecTu.

Nmnynbec tena. Mi3menenne mMnysibca. UMmynbc Cuilbl. 3aKOH COXpaHEHHUS
UMITyJibca. PeakTHBHOE ABUKEHHE.

Mexannueckass pabota W MOHIHOCTh. PaboTa cui TsKeCTH, yHpyrocTH,
Tperust. CBa3b dHepruu u padbotel. [loTeHnnanpHas SHEPTUs Tena, MOJHATOrO Hajl
IIOBEPXHOCTHIO 3eMiIn. IloTeHIManbpHas sHeprus cxxaTtou npyxuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIHMHU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
DHEPIUH.

Jlemoncmpayuu.

1. HaOmroneHne MexaHMYeCKOTro JABM)KEHHUS Tella OTHOCUTEIBHO Pa3HBIX Tel

OTCYETA.
2. CpaBHEHME NYTE€W U TPACKTOPUM MABUKEHUS OOHOTO M TOTrO XKE Tela
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.
W3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO B KEHUS.
4. HccnenoBaHne NMPU3HAKOB PABHOYCKOPEHHOTO JBHKECHUS.
HabGnronenue nBM>KEHUS Tella Mo OKPYKHOCTH.



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

Habmronenne MexaHn4ecKux sIBICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTEIHHO
KabuHeTa Pu3nKy.

3aBHCUMOCTh YCKOPEHHS Tela OT MAacChl Tella U JACUCTBYIOLIEH Ha HEro
CHJIBL.

Habmronenne paBeHCcTBa CUJI IPU B3aUMOICUCTBUHU TEJL.

M3meHeHune Beca Tena Npyu yCKOPEHHOM JIBUKCHHH.

[lepenaua umirynbca npu B3aMMOAECHCTBUM TEIL.

[IpeoOpa3oBanus SHEPTUU MPHU B3aUMOJCHCTBUU TEI.

CoxpaHeHue UMITyJIbCa IPH HEYTIPYTOM B3aUMOICHCTBUH.

CoxpaHeHre UMITyJIbCca TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHne MEXaHNYEeCKON SHEPruM MpH CBOOOIHOM MaJICHUU.
CoxpaHeHne MEXaHUYECKOW PHEPTUU NP ABMKEHUH Tea MOJI ACHCTBUEM
Py KUHBI.

Jlabopamopnsie padomul u onsimel.

1.

10.

11.

KoHcTpynpoBanue TpakTa Jjisi pasroHa W JAIBHEHUIIIET0 PaBHOMEPHOTO
JIBUKCHHSI IIAPUKA WITH TEIEKKH.

OmnpeneneHrue cpeaHE CKOPOCTH CKOJIBKEHUS OpyCcKa WIIM JIBHDKEHUS
IIapyKa Mo HaKJIOHHOM TIOCKOCTH.

Onpenenenne yCKOpPEHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAaKJIOHHOM INIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PAaBHOYCKOPCHHOM
JIBUKCHUH 0€3 HAaYaJIbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH ITYyTH OTHOCATCS KakK psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJTMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne kodhuIreHTa TPEHNUS CKOJIBKEHUS.

OmnpeneneHne KECTKOCTU IPYKUHBI.

Omnpenenenre pabOThI CUIIBI TPEHUS TIPU PABHOMEPHOM JIBI)KEHUH TeJa I10
TOPU30HTAILHON MTOBEPXHOCTH.

Onpenenenue pabOTHl CUJIBI  YIPYTOCTH TIPU  TOABEME Tpy3a C
WCITOJIb30BAHUEM HEITOABUKHOTO W TOJBUKHOTO OJIOKOB.

W3y4eHne 3aKkoHa COXpaHEHHS SHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHUA U BOJIHBI.



KonebatenbHoe aBmxkenrne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: IEpHOI,
4acToTa, aMIUINTy1a. MaTeMaTHudecKuid U NPYKUHHBIM MasTHUKU. [IpeBpainenne
SHEPIrUH MPHU KOJIeOATETFHOM IBUKEHHUH.

3aryxatomue — kosneOanus.  BwiHyxkaeHHble — KojieOaHus.  Pe3oHaHc.
Mexannueckne BoOJHBI. (CBoiicTBAa MeXaHHYeCKMX BOJH. [IpogonbHbie H
MIONIEPEYHbIE BOJHBI. J[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnuecKkre BOJIHBI B TBEPIOM TeJI€, CEHCMUYECKNE BOJIHBI.

3Byk. 'poMKOCTh 3ByKa M BbicoTa TOHA. OTpaxeHue 3Byka. MHdpa3Byk u
yJIbTPa3BYK.

Hemoncmpauyuu.

1. HaOmromenwe koneOaHWi TeEN IMOA AEHCTBHEM CHIIBI TSHKECTH W CHJIBI
YIPYTOCTH.

Hab6nronenue konedanuii rpy3a Ha HUTU U HA TIPY>KUHE.
Habnronenue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.
PacnpocTpanenyie npoaoabHBIX U ONEPEYHBIX BOJIH (Ha MOJAEIIN).
Habnronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
AKyCTHYECKHI1 pEe30HaHC.
Jlaﬁopamopmﬂe pabomul u onvimeol.
1. OmpezgeneHre 4YacTOThl M IEepUOAa KOJEOAHMM MaTeMaTu4ecKoro
MasTHUKA.

2. OmpeneneHue 4acTOTHI U IEpUOa KOJeOaHUN NPy KHHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTU NEepHoJia KOIeOaHU MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEPUOIA KOIeOaHUN NPy KUHHOTO MasgTHUKA
OT MaccChl Ipy3a.

5. IIpoBepka He3aBUCMMOCTH TiepuoAa KojeOaHui rpysa, MOJIBEUICHHOIO K
HUTH, OT MAcChl Ipy3a.

6. OmbIThI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb Mepuoja  KoJjeOaHuii
IIPY>KMHHOTO MAasiTHUKA OT MACChI I'Py3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus CBOOOTHOTO MaCHHUS.

Pasznen 10. DnekTpoMarHuTHoOeE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  ToJie.  ODJEKTpOMarHuTHble  BOJHBL.  CBONCTBa
ANEKTPOMArHuTHbIX BOJH. [llkana snexkrpoMarHuTHbIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSI3H.

OnexkTpomMarHuTHas npupoga ceera. CKopocTh cBeTa. BOaHOBBIE CBOICTBa
CBETA.

Jemoncmpauyuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

o v oA W



Jlabopamopnsie padomul u onsimel.
1. V3yueHnue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMJIHHOTO
TenedoHa.

Pa3nen 11. CBeToBbI€e ABJI€HHUS.

JlyueBas  momenr  cBera.  Mcrounuku ~— cBera.  [IpsmonmHenHoe
pacrnipoctpaHeHue cBera. 3atMenusi Connia u Jlynsl. Otpaxkenue ceta. [lnockoe
3epKajio. 3aKOH OTPaKEHHMSI CBETA.

[Ipenomnenue cBeta. 3akoH mpenomMieHUs cBeTta. lloliHOe BHYyTpeHHEe
oTpaxkeHue cBeTa. Mcmonab30BaHME TIOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xox myuedt B mna3e. OnTudeckas cuctema oToarnmapara, MUKPOCKOTIa
u Teneckona. ['na3 kak onrtuyeckas cucrema. biim3opykocTs U 1allbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbiorona. Croxxenue
CIEKTpaJbHBIX 1IBETOB. Jlucniepcust cBeTa.

Jemoncmpayuu.

[IpssMOnMHEHOE pacIIpOCTPAHEHHE CBETA.

OTpakeHue cBeTa.

[Toyuyenue n300paxkeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomienue cBera.

OnTuyecKkuil CBETOBO/I.

Xona myueil B coOuparoliieii InH3e.

Xox 1yder B pacCEeMBArONIEH JIMH3E.

[Tonyyenue n300paxeHui ¢ MTOMOUIBIO JTUH3.

[Tpuniun aeiictBus hoToanmnapara, MUKpOCKOIA U TEJIECKOIA.

10. Moaens rinasa.

11. PaznosxeHnue 6enoro cBeTa B CIEKTP.

12. [lomyuenue 6e5oro cBera Mpu CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimeol.

1. HccnepoBaHue 3aBUCUMOCTH yTIia OTPAXKEHHUS CBETOBOTO Jiydya OT YIUIa
naJeHUsl.

2. W3ydenue xapakTepuCTHK M300pakeHHUs IpeIMeTa B IIIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yTiia MPEJOMIICHUS] CBETOBOIO Jyya OT yria
NaJICHUS] HA TPAHULIE «BO3yX—CTEKIION.

4. Ilomydyenue n3o0paxeHuil ¢ MOMOIIbIO COOUPAIOIIEH JTMH3BI.
Omnpenenenve (HOKYCHOTO PACCTOSHUS M ONTHYECKOW CHIIBI COOMparoIei
JIMH3BI.

6. OMbITHI O Pa3JI0KEHUIO OEIOro CBETa B CIEKTP.

7. OnbITHl IO BOCHPUSATHIO IIBETA MPEAMETOB IMpPHU WX HAOJIOJACHHM 4Yepes
[[BETOBBIE (DPUIIBTPHI.
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Pa3nen 12. KBanToBbIe sIBJIeHHS.

OmnbiTel Peszepdpopaa u mimanerapHas mojens aroma. Mogenb aroma bopa.
Hcnyckanue u Noryomenre ceera aroMoM. KBaHThl. JInHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(da, OeTa- u ramma-uznydenus. CTpoeHHEe aTOMHOTO
anpa. HykionHas wmoaens atomHoro szapa. W3ortonsl. PaanoaxTuBHBIE
npespaienus. [lepuon nmonypacnana aTOMHBIX SI€EP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsIOBOIO M MAacCOBOTO YHUCEN.
OHeprusi CBA3M aTOMHBIX sjaep. CBA3bp Macchl U SHEpruu. Peakuuu cHHTE3a U
nenenusd saep. Ucrounuku sneprun ConHua u 3BE3 .

Snepnasa sHepreruka. JleMCTBHS pPAaWOAKTUBHBIX M3JIYYCHUUW Ha KUBBIC
OpTraHU3MBI.

Jlemoncmpayuu.

1. CHeKTpbl U3IYyYEHHUS U TOTJIOMICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BogopoJa.

4. HaOmroneHnue TpekoB B kamepe BunbcoHa.

5. Pabora cuéTumka MOHU3UPYIOUINX U3TYyUEHHI.

6. Perucrtpanus n3nydeHus: pUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOnroneHue CrulonIHBIX M JIMHEWYAThIX CIIEKTPOB U3JIyUYECHHUS.

2. HMccnenoBanue TpPEKOB: U3MEPEHME DHEPIMM YaCTHLBI 110 TOPMO3HOMY

nyTH (1o ¢oTtorpadusim).

3. U3mepenue pagnoakTuBHOro (poHa.

IHoBTOpPHUTEIHLHO-00001IAOIIIUI MOYJIb.

[ToBTOpHUTENHEHO-0000IAOMINK MOAYJIb MIPEAHA3HAYEH JJI1 CUCTEMATH3ALUU
¥ 0000IIeHNS TPEIMETHOTO COIEP KAHUS U OIBITA ACSITEbHOCTU, MPUOOPETEHHOTO
Ipy U3YYEHUM BCEro Kypca (U3MKH, a TaKKe ISl MOATOTOBKU K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMEHY MO (U3HKE Il 00y4arolIUXcs, BHIOpaBUIMX 3TOT
y4eOHBIN MpeIMeT.

[Ipy n3ydeHUn JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX O0ECIEeUMBAETCS JOCTUKEHHUE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAy4YHBbIX METOHOB HMCCIEIOBAHUS
SABJICHUN TPUPOABI U TEXHUKH, OBJAJICHUE YMEHHUSIMH OOBSACHATH (PU3UUECKHE
SBJICHUS, IMPUMEHSA NOJIyYeHHbIE 3HAaHWs, pellaTh 3aJadyd, B TOM YHUCIE
KAUYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMIMATBHO AEATEIbHOCTHBIN XapaKTeP JAHHOTO pa3/ielia peain3yeTcs 3a
CYET TOTO, YTO 00YyYAIOUIUECS BBIMOJIHAIOT 3aJaHusl, B KOTOPBIX UM IMPEJIaraeTcs:



HAa OCHOBE IIOJIyYEHHBIX 3HAHMW pacro3HaBaTh M HAYYHO OOBICHATH
buznyeckue BJICHUS B OKPY>KaIOIIEH MPUPOE U MOBCEAHEBHOMN KU3HHU;
UCIOJIb30BaTh HAy4YHbIE METO/IbI UCCIENOBAHMS (DU3HUUECKUX SBICHUH, B TOM
4yycie A IPOBEPKU TMIIOTE3 U IOJYyYEHUS] TCOPETUUYECKUX BBIBOJIOB;
OOBSACHATh HAyuyHblE OCHOBBI HamOojee BaXKHBIX JOCTH)KEHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, TPAKTUUECKOTO MCI0JIb30BAHMS PA3JINYHBIX UCTOYHUKOB
DHEPIUMM HAa OCHOBE 3aKOHA IIPEBPAILECHHS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuenue (u3MKyd Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HANpPaBIECHO

Ha JOCTHM)KEHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbrare usyuenus Gu3MKU Ha yYpPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHus

y oOyyatomierocs OyayT cOpMUpOBaHBI CIEAYIOUIUE JTUYHOCTHBIE PE3yJIbTaThl B
4YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUS:

— IPOSBJIICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUICKOMN
($u3nuecKoil HayKu;

— [IEHHOCTHOE OTHOIICHHE K TOCTHXKEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB,

2) rpasKIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYKI€HUH 0OIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBSA3aHHBIX C MIPAKTUUYECKUM MPUMEHEHUEM JOCTUKEHUN
duzukuy;

— OCO3HAHME BAXKHOCTU MOPAIbHO-ITUYECKUX IPUHLHUIIOB B JESITEIBHOCTH
YUYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHPUATUE 3CTETUYECKUX KAuyeCTB (PU3NYECKOM HayKu: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

— OCO3HAaHUE IIEHHOCTUM (U3NYECKOM HAyKH KaK MOIIHOIO HHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHMH, BAXKHEHMIIEH COCTABIIAIOLIEN
KyJbTYpBHI,

— pa3BUTHE HAy4HOH II0003HATENPHOCTH, MHTEpEca K HMCCIEeI0BATENbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS M  3MOLMOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HAHME IIEHHOCTH Oe30macHoro oOpa3a JKU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH MpaBHJ O€30MacHOr0 TMOBEACHUS Ha
TpaHCIOPTE, Ha JIOPOrax, C AIEKTPUYECKUM U TEIJIOBBIM OOOPYIAOBAHHUEM B
JOMAIIHUX yCIIOBUSAX;

— c(hopMHUpOBaHHOCTH HaBbIKA peIEeKCHH, TPU3HAHUE CBOETO IPaBa Ha OIIUOKY
Y TAKOI'O %€ MpaBa y APYyroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCTIMTAHMS:



— AaKTUBHOE y4yaCTHME€ B pPEIICHWU NPAaKTUYECKHUX 3anay (B paMKax CEMbH,
0o0pa3oBaTEeNbHOM  OpraHW3alli, TrOpoJia, Kpass) TEXHOJOTHYECKOH U
COLIMAJIbHOW HANPaBICHHOCTH, TPEOYIOIIKX B TOM YUCIIE U (PU3NUECKUX 3HAHUM;
— UHTEpeC K MPAKTHUECKOMY U3YUYEHHIO Tpodeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

— OpHUEHTALlUd Ha NMpPUMEHEHHE (U3MYECKUX 3HAHMW JJI pelIeHMs 3aJ1ad B
o0JacTh OKpy’Karlleld Cpenbl, [UIAHUPOBAaHUS IIOCTYNKOB M OLEHKH HX
BO3MOKHBIX ITOCJIEACTBUN I OKPYKAIOIIEH CPEJIbI;

— OCO3HaHME TJI00aJbHOIO XapaKTepa HKOJIOIMUYECKHUX IpOoOJeM M MyTed uX
peuieHus;

8) agmanranum K M3MEHAIOIIMMCH YCJOBHMAM COLMATBHOM M NPHPOIHOI
cpeabl:

— IOTPEOHOCTh BO B3aUMOJEWCTBUU IIPU BBIIIOJIHEHUU HCCIECJOBAaHUN U
IPOEKTOB (PU3MYECKON HANPABIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUAM
IpYTHX;

— IIOBBIIICHUE YPOBHA CBOEM KOMIIETEHTHOCTH Ye€pe3 IPAKTHYECKYIO
NEeSATENbHOCTD;

— nOoTpeOHOCTH B (POPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4Kciie (OpMyJIUPOBATh
UJIeH, IOHITHS, TUIIOTE3bI O (PU3HUUECKUX O0BEKTaX U SBICHUSIX;

— OCO3HaHMe 1e(pUINUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEW B 00JacTH
(1)5637197

— TUIAHUPOBAHUE CBOETO PAa3BUTHS B MPHOOPETEHUH HOBBIX (PUIUYECKUX
3HAHUM;

— CTPEMIICHHE AHAJIM3UPOBATH U BBISABIIATH B3aUMOCBSI3U IPUPOABI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

— OLEHKAa CBOMX JEHWCTBUM C Y4YETOM BIMSHHS Ha OKPYXKAIOLIYI0 Cpendy,
BO3MO’KHBIX INTI0OAJIbHBIX MOCIEICTBUN.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHus NporpaMmsbl 1o (PU3MKe Ha YPOBHE OCHOBHOT'O OOLIETO

obpazoBanmsi y oOydaromerocss OyayT chOpMHUPOBaHBI MeTaNpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIILHBIC YHUBEPCATIbHBIC YUCOHBIC ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEpPCAJIbHbIC  Y4YeOHBIE  JCHCTBHS,  PETYJSTHBHBIC
YHHUBEpCAJIbHbIC YUCOHBIC JICHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Ba3oBble Jjornueckue JeicTBUA:



BBISIBJSITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUN );

yCTaHABIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCU(DUKALUN, OCHOBAHUS IS
000011IeHUs U CpaBHEHUS,;

BBISIBJISITH 3aKOHOMEPHOCTU U IPOTUBOPEUMS B paCCMATPUBAEMBIX (aKTax,
JAHHBIX U HAOJIOICHUSX, OTHOCALINXCA K (PU3NUECKUM SIBICHUSM;
BBISIBJISITH MTPUUMHHO-CJICICTBEHHBIE CBA3M MPH U3YYCHUU (PUINUECKUX
SIBJIEHUI U IIPOLIECCOB, JEJIaTh BBIBOBI C UCIIOJIb30BAHUEM JE€TyKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUEHUI, BBIIBUraThb T'MIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIbHO BEIOMPATH CIIOCO0 perieHns yueOHON pU3ndecKkoil 3a1aun
(cpaBHEHHME HECKOJBKHX BApUAHTOB pEIICHUsA, BBIOOp Haubosee
HOJXOJSIIETO ¢ yYETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHEB).

Bba3oBble ucciiegoBarebcKe 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIEN0BATENbCKIII HMHCTPYMEHT TO3HAHMS,
IPOBOAUTH IO CAMOCTOSITEILHO COCTABIIEHHOMY ILJIaHY OIBIT, HECIOKHBIN
¢u3nyecKuil SKCHEPUMEHT, HEOOJIBIIOE UCCIENOBaHHE (DU3UUECKOTO
SIBIICHUS;

OIICHWBATh HAa TPHUMEHUMOCTh U JOCTOBEPHOCTh HH(pOpMaImio,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WIIM SKCIIEPUMEHTA;

CaMOCTOSITENTbHO (hOPMYITUPOBATH 0OOOIICHNS W BBIBOJBI TIO pe3yIbTaTaM
IPOBEAEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

POTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUIECKUX
IIPOIIECCOB, a TAK)KE BBIIBUTATh MPEION0KEHUSI 00 UX pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ nunopmanmeii:

NPUMEHSTh Pa3IMYHbIC METObI, HHCTPYMEHTBI U 3alPOCHI MPH MOWCKE U
orbope MH(OPMAIUK WM JAHHBIX C YYETOM MPEIJIOKCHHON Yy4eOHOM
bu3ndecKoit 3a1a4u;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh U HMHTEPIPETUPOBATH WH(POPMAITHIO
pa3IMYHBIX BUIOB U ()OPM IIPEICTABIICHHS,

CaMOCTOSITEJIbHO ~ BBIOMpPATh ONTUMANbHYI (HOpPMYy TpPEACTaBICHHUS
UHPOpPMAIIMM ¥ WUIIOCTPUPOBATh pEIIacMbIe 3a/add  HECJIOKHBIMU
CXEeMaMH, ArarpaMMaMH, HHOU TpadUKON U X KOMOWHAIIHSIMH.

KoMMyHMKAaTHBHBIE YHHBEPCAJbHbIE YUeOHbIe NeCTBHA:

B X0Jie OOCYXKICHHS ydeOHOro maTepuaia, pe3yjbTaToB J1aOOPaTOPHBIX
padoT U MPOEKTOB 3a/1aBaTh BOMPOCHI O CYIIECTBY O0CYKAAEMON TEMBbI U
BBICKA3bIBAaTh HJICH, HAIlCJICHHbIC HA DEIICHHE 3aJauyd U TOIJAep KaHHe
0J1arokeaTeaILHOCTH OOIICHUS,



COTMOCTABJISATh CBOU CYXIEHHUS C CYXXICHHSIMH JPYTUX YYaCTHHUKOB
Juanora, oOHapyXUBaTh Pa3IU4UE U CXOACTBO MO3UIIHIA;

BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
NyOIUYHO MPEACTABIATH PE3YIbTATHI BHITOJHEHHOTO (PU3NUYECKOTO OIbITA
(9KCIIepUMEHTA, UCCIIC0BAHUS, IPOEKTA);

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIUBUIYaJIbHOU
paboTHI IPH PEIICHUU KOHKPETHON (PU3NYECKOM MPOOIEeMBbI;

NPUHUMATH 1IeJTH COBMECTHOW NIESTeIbHOCTH, OPTaHU30BBIBATh JEHCTBUA
no e€ JOCTIKEHHUIO: pachpefessTb pOJiH, OOCYyXIaTh TIPOLECCH U
pe3yIbTaThl COBMECTHOM paboThI, 000011aTh MHEHHUS HECKOJIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacThb pabOThI, TOCTUrasi KAYECTBEHHOTO pe3yjbTara Mo
CBOEMY HampaBJICHUIO U KOOPJUHHUPYS CBOU JACUCTBUA C IPYTUMH YICHAMU
KOMAaH/IbI;

OLIGHUBATh KAa4e€CTBO CBOETO BKJIaZa B OOMIMK MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYJTUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHMBepcaJbHbIe YueOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M Y4EOHBIX CUTYyalUsX, TPEOYIOLIUX
JUI pelieHus (U3NYECKUX 3HaAHU;

OPUEHTHPOBATbCS B  Pa3IMYHBIX MOAXOAAX MPUHATUS  pELICHUH
(MHOUBUYalbHOE, TPUHSATHE pEIICHUS B TpyIMINe, NPUHATHE PEHICHUN
rpyIIIoN);

CaMOCTOSITEJIBHO COCTABJIATh AITOPUTM pEIICHUs (PU3NUECKON 3a1aul WIN
IUTaHAa MCCIIEOBAHUSA C YYETOM MMEIOIIUXCS PECYPCOB UM COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBATh MpeAJiaraeMble BaApUAHThI PEIICHU;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJIL, MOIUOHAJIBbHbIN HHTE/LJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTYallMy U IIpeajiaraTh IjiaH €€ u3MEeHEeHUS;
OOBACHATH MPUYMHBI  JTOCTMOKEHHUS  (HEJOCTHXKEHHUS) Ppe3yJbTaToOB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTh KOPPEKTHUBBI B JAEATEILHOCTh (B TOM YHUCIIE B XOJ BBIOJIHEHUS
bu3MYeCKOro HMCCIEAOBaHWS WM MPOEKTAa) Ha OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIUXCS CUTYyallMii, YCTAHOBJIEHHBIX OIIUOOK,
BOZHUKIINX TPYIHOCTEMH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LEIU U YCIOBUIM;

CTaBUTh ce0s1 HA MECTO JPYroro 4eJ0oBeKa B XOJ1€ CIopa WU AUCKYCCUU Ha
HAy4YHYIO TeMY, IOHUMAaTh MOTHUBbBI, HAMEPEHUS U JIOTHKY JPYToro;



npU3HaBaTh CBOE MPaBO Ha OIMIMOKY NPU PEHICHUH (PU3UUECKUX 3a/1a4 UIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MIPABO APYTrOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00ydeHus B 7 KJacce peAMETHbIE pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOUIUXCSl YMEHUIN:

UCIIOJIb30BaTh  MOHATHS:  (PU3MYECKHME W  XMUMHYECKUE  SIBJICHUS,
HaOJIOICHUE, DKCIEPUMEHT, MOJENb, TUIIOTE3a, CAMHUIBI (DU3UICCKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBIDKEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSIMOJIMHEHHOE), TPAaCKTOPHs, PaBHOJEHUCTBYIOIIAS
cua, nedopmarus (ynpyrasi, IJIacTUYEecKas), HEBECOMOCTb,
COOOIIAOIINECS COCYbI;

paznuyath sBiaeHUs (AudQy3us, TEMIOBOE IBIKCHHE YACTHUI] BEIIECTBA,
PaBHOMEPHOE  JIBDKEHUE, HEPAaBHOMEPHOE  JBWIKECHHE, HHEPLMUS,
B3aUMOJICMCTBUE TEJI, PABHOBECHUE TBEPABIX TEN C 3aKPEIUVIEHHOU OCHIO
BpallleHHUs], IIepe/iada JaBICHUs TBEPABIMU TEJIAMH, )KUJIKOCTSIMU U Ta3aMH,
aTMOC(epHOE [aBJICHHWE, IUIABaHWE TEJ, MPEBPAIICHUS MEXaHUYECKOU
HHEPIuM) MO ONHUCAHUIO WX XapPaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHUE;

pacno3HaBaTh MPOSIBJIEHUE U3YYEHHBIX (U3MYECKUX  SBJICHUA B
OKpY’)KaloIIeM MHpEe, B TOM 4YHCIe (u3nyeckue SBICHHUS B TPHUPOJE:
MpPUMEPBI JIBUKEHUS C PA3JIMYHBIMU CKOPOCTSAMH B >KMUBOM U HEXKUBOU
NPUPOJIE, NEWCTBUE CWJIBI TPEHUS B MPUPOAEC U TEXHHUKE, BIIHSHUE
aTMOC(EpHOrO J1aBJICHUs Ha >KMBOM OpraHu3M, IJIABaHUE pPbIO, pbluaru B
TeJIe YeJOBeKa, MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1ady B y4eOHYIO,
BBIJICNIATH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (M3UUECKUX SBICHHA;
OTIMCHIBATh M3yYCHHBIC CBOMCTBA TEN M (DM3UUECKHUE SBICHUS, UCTIONIB3YS
bu3nUecKkue BeIMUrHbI (Macca, 00bEM, TNIOTHOCTH BEIIECTBA, BpEMS, IyTh,
CKOpOCTb, CPEIIHSISI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC TEIA,
cuJjia TpEHHsl, JaBlieHUue (TBEPAOTO Tela, )KUJIKOCTH, T'a3a), BRITAIKMBAIOIIAS
cuia, MeXaHW4eckas padoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KOO(POUIIMEHT TMOJE3HOr0 JEeUCTBUS MEXaHU3MOB, KHHETHYECKas U
MOTEHIIUAJIbHAST DHEPTUsl), MPH OMUCAHUMU TMPABWIHLHO TPAKTOBATh
(buU3HYECKUI CMBICIT UCIIOJIb3YEMbIX BEJTUYMH, UX 0003HAYEHUS U €UHULIBI
bU3MYeCKUX BEIMYMH, HAXOAWTHh (HOPMYJIBI, CBS3BIBAIOIINE JTAHHYIO
GU3NYECKYI0 BEIMYMHY C JAPYTHMH BEIWYWHAMH, CTPOUTH TpaduKu
W3YUYCHHBIX 3aBUCUMOCTEHN (PM3UUYECKUX BEJIUYUH;



XapaKTepu30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUS U TPOLECCHI,
UCIIOJIB3Ysl TIPaBUJIa CJIOKEHUsS CUII (BAOJIb OJHOW IpsiMOi), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBWJIO paBHOBecHs pbiyara (0510ka),
«30JI0TOE IIPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHU4ECKOU
DHEPrUM, NPU HSTOM [JaBaThb CIOBECHYIO (OPMYJIMPOBKY 3aKOHAa U
3aIUCBHIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OO0BSACHATH (pU3MUECKHE SIBJICHMS, MPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHTyalud IPaKTUKOOPUEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITh IIPUYMHHO-CIIECTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHUE U3 1-2
JOTMYECKHX ILAaroB ¢ ONOpPOM Ha 1-2 M3yuyeHHBIX CBOWCTBA (PU3NYECKUX
SABJICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiatb pacu€rHble 3amadyd B 1—2 JEHCTBUA, MCHOJB3YysS 3aKOHBI W
(opMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIM3a
YCIJIOBUS 33Ja4y 3aIIUCBIBATh KPATKOE YCIOBUE, MOJICTABIATh (PU3NUECKHUE
BEJIMYMHBI B ()OPMYJIBI U MPOBOAUTH PAcCUEThl, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOANMBIE I PEIICHUs 3a/1ay, OLEHUBATh PEATUCTUYHOCTD
NOJTy4YeHHOM (PU3NUEeCKON BEJTMYMHBI,

pacrno3HaBaTb MpOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh MpU HOMOUIU
(u3NYECKUX METOJOB, B OIMCAaHUM MCCIIE0BAaHUS BbIIEIATh IPOBEPSIEMOE
IPEAINOJIOKEHNE (TUIIOTEY ), PA3JIMYaTh U MHTEPIPETUPOBATH IMOTYYEHHBIN
pe3yJibTaT, HaXOJIUTh OIIMOKM B XOJE OIBITA, JENaTh BBIBOJBI MO €ro
pe3yibTaTam;

IPOBOAUTH OMBITBI MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WIH
(u3nYECKUX CBOUCTB TeM: (POPMYIHPOBATH IIPOBEPSIEMBIE ITPEAIIOJIOKEHHUS,
coOuparh yCTaHOBKY U3 MPENJIOKEHHOTO 000pyA0BaHUs, 3aUCHIBATh X0/
ombITa ¥ (HOPMYIHPOBATH BHIBOIBL;

BBIIOJIHATHh MPsAMBIE H3MEPEHMsSI PACCTOSHHUSA, BPEMEHM, MAcCChl Tea,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM aAHAJIOIOBBIX U
upoBbIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHHUS MPUOOPOB C YU4ETOM
3aJJaHHOW aOCOIIOTHON MOTPEIIHOCTH U3MEPEHUH;

IPOBOANTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3HMUECKON BETUYHMHBI OT
JIpYrofl C HCIOJNB30BAHUEM IMPSMBIX HM3MEPEHMH (3aBUCHMOCTH IyTH
PABHOMEPHO ABMXKYILErOCs TENa OT BPEMEHU JIBU)KCHMS TeJla, CUIIbI TPEHUS
CKOJIbKEHHUSI OT Beca Tejla, KayecTBa OOpaOOTKM MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CWJIBI TPEHMS OT IUIOIIAANA CONPUKOCHOBEHMS TEJI, CUJIbI
YOPYTrOoCTH OT YJUIMHEHUS MPYKUHBI, BBITAIKUBAIOIICH CUJIBI OT 00bEMaA
IIOrPYKEHHON YacTH Teja U OT INIOTHOCTU JKUIAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTHU Te€Ja, OT MIyOUHBI, HA KOTOPYIO MOTPY’KEHO TEJO, YCIOBUU
IUTaBaHMsSI TeJl, YCJIOBHUM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUA, CcOOUpaThb YCTAaHOBKY W
BBITMIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl MOTYYEHHONM 3aBUCHUMOCTH (DM3MUECKUX BEJIUYMH B BUJC
NPEUIOKEHHBIX TaOMuI] U TrpaduKOB, JENaTh BBIBOJABI 10 pe3yJibTaTaMm
UCCIIC/I0BAHMS;

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BEIIECTBA )KUJIKOCTH U TBEPAOTO TeJa, CHJIa TPEHUS CKOIbKEHUS, TaBJICHHUE
BO3/yXa, BBITAIKUBAIONIAS CWJA, JEHCTBYIOIAsh Ha TMOTPYXKEHHOE B
KHUIKOCTh  TeJNO, KOIPQPHUIMEHT TOJE3HOro  JACHCTBUS  MPOCTHIX
MEXaHU3MOB), CIEAys MPEIIOKEHHONM HMHCTPYKIUH: TPU BBINOJIHEHUH
U3MEpPEHHI coOupaTh SKCHEPUMEHTAJIbHYIO YCTAaHOBKY U BBIYUCIATH
3HAYCHNUE NCKOMOM BEJINYUHEI;

co0uII01aTh MpaBUIIa TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000py0OBaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, AMHAMOMETp, COOOINAIOIIKECs COCyAbl, OapoMeTp,
phIYar, NOJABMKHBIA U HETIOABUKHBIN OJIOK, HAKIIOHHAS TJTIOCKOCTB;
XapaKkTepu30BaTh NPUHIUMBI  JEHCTBUS HM3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOpOM Ha WX OMUCaHuA (B TOM YHUCIE:
HNOJUINITHUKY, YCTPOMCTBO BOJOINPOBOJA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBON HACOC, apEOMETP), UCTIOJIb3Ys 3HAHUS
0 CBOMCTBaX (pU3MUECKUX SABJICHUN U HEOOXOAUMBbIE (PU3UYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTH  NpHUMEpHl  (HAXOAUTh  HWHPOpPMAIMIO O  MpUMepax)
IPAKTUYECKOTO HCIOJIb30BaHUA (PU3UUECKUX 3HAHUA B TMOBCETHEBHOM
XKU3HU U1 oOecrieueHus: 0€30MacHOCTU MPH OOpallleHuH ¢ MpudbopamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPaHEHHsI 3I0POBbsI U COOIIOACHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKpYXKAroIlel cpesie;

OCYHIECTBIISATh OTOOp HMCTOYHHMKOB wuH(oOpMmanmu B HHTepHere B
COOTBETCTBUU C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE NUMEIOLIUXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
UHpOpMaLIHIO, KOTOpasl SBJISIETCS MPOTHBOPEUMBOM HIM MOXKET OBITh
HEIOCTOBEPHOM;

UCIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEpaTypy (HPU3HUECKOTO COAEPKaHUs, CIIPAaBOYHBIE MAaTEPUAJIbl, PECYPCHI
cetu MHrepHer, BiageTh nNpuéMaMH KOHCIIEKTUPOBAHUS  TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OAHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE KPAaTKHE MHCbMEHHBIE U YCTHbIE COOOILICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpPMALUU (PUIUUECKOTO COACpPNKAHUS, B TOM



qyucIie myOJIuyHO AeNaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOSKTOB WU
y4eOHBIX WCCIEAOBAHHM, TIPH STOM TPaAaMOTHO HCIOJIb30BaTh M3yYCHHBIN
MOHATUUHBIM ammapaT Kypca (U3HKH, COMPOBOXKIATh BBICTYILICHUE
MPE3CHTALIUEH;

IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M MCCIEIOBAHUN paclpenesTh
00S13aHHOCTH B TPYyNIle B COOTBETCTBHUU C TOCTABJICHHBIMHU 3aJla4yaMH,
CJICIWUTh 34 BBIIOJHCHUEM IUUIAHA JCHUCTBUM, aJIeKBATHO OLICHUBAaTh
COOCTBEHHBIM  BKJAJ B  JIEITENBHOCTh  TPYNIbl,  BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAFOIIUX.

K koHIy 00ydeHus B 8 kiacce rnpeaMeTHbIE pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00yYAIOIIUXCSl YMEHUM:

UCIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE JBUKECHHE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUS BELIECTBA, KPUCTAIIINYECKUE U
amop(HbIe Tela, HACBIILEHHBIH W HEHACHIIIECHHBIM Map, BIIAXXHOCTb
BO3/JyXa, TeMIepaTypa, BHYTPEHHSS DSHEPrusi, TEIUIOBOM JBUTAaTEb,
AJIEMEHTAPHBIN JEKTPUUECKUN 3apsij, ANEKTPUUECKOE MO0JIe, IPOBOIHUKU
U TURJICKTPUKH, TOCTOSHHBIN 3JEKTPUYECKUHN TOK, MArHUTHOE T0JIE;
pasnuyath SIBICHUA (TEIJIOBOE pacIIMpPEHUE U C)KaTHe, Tellonepesaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBAHUE, KAWIISPHbBIE SIBICHUS, HCIIAPEHUE,
KOHJICHCAllMs, IIJIaBICHHUE, KpUCTaM3auusa (OTBEpJEBaHUE), KUIICHUE,
TeIuIonepesaya (TEeIIOnpPOBOJHOCTb, KOHBEKLUA, U3ITy4YECHHE),
AIIEKTpU3aLUs TeJl, B3aUMOJICHCTBUE 3apsA0B, AEUCTBUS AIIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aUMOJEHCTBHE MArHUTOB, JCHCTBHE
MarHUTHOTO T0JISI HA MIPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsI MHIYKIIHS)
[0 OINHUCAaHUI0 UX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaThb IPOSIBICHUE HW3YYEHHBIX (PU3UYECKUX SIBICHUH B
OKpYXarolleM MHpE, B TOM YHCIE (PUINYECKUE SIBICHUS B IPUPOAE:
MOBEPXHOCTHOE HATSHXKEHHWE U KalWULIpHbIE SBJICHUS B MPHUPOJE,
KpUCTAJUIBl B Tpupone, usnydenue CoiHIa, 3aMep3aHue BOJOEMOB,
Mopckue O0pu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPHUUECKHE
SBJIEHUSI B aTMoc(epe, DJIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3emMJ, ApeiQ MoIr0COB, POJIb MATHUTHOT'O NOJIS ISl )KU3HU Ha 3eMIIe,
NOJIIPHOE CHSHUE, MPH 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHY10, BBIACIATh CYIIECTBEHHbIE CBOMCTBa (NMPHU3HAKU) (PU3NUECKUX
SIBIICHU;

ONMCHIBATh U3yUYEHHBIE CBOMCTBA TENl U (PU3NUYECKUE SIBJICHMS, UCIIONIb3YS
(¢u3nyeckue BEIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTUsl, KOJIUYECTBO
TEIUIOThI, yJeJbHas TEIJIOEMKOCTh BELIECTBa, YyJAENbHAs TEIUIOTa



IUTaBIICHUS, yJelbHAsl TEIJIoTa MapooOpa3oBaHusl, yJelbHas TEIIoTa
CrOpaHMsl TOIUIMBA, KO3(PPHUIMEHT TOJIE3HOTO JEHCTBUS TEIIOBOU
MAIIMHbI, OTHOCUTEbHAS BIAXXHOCTh BO3/lyXa, EKTPUUECKUH 3apsi, CUIa
TOKa, DJIEKTPUYECKOE HaNpsDKEHHE, CONPOTUBIEHUE IPOBOJHUKA,
yAeJIbHOE COMPOTUBJICHUE BEIIECTBA, pa00Ta U MOILITHOCTH AJIEKTPUUECKOTO
TOKa), NpPHU ONHCAHWU TPABUIBHO TPAKTOBATH (UBUUYECKUN CMBICH
UCIIOJIb3YEMBIX BEJTUYMH, 0003HAYEHUS U €IUHUIIBI PU3NUECKUX BEJIUYMH,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIONIME JIaHHYIO (PU3NYECKYIO BEIMYHHY C
JIPYTUMHU BEIMYUHAMH, CTPOUTH TpadUKyd H3yUYEHHBIX 3aBUCHUMOCTEH
(bU3NYECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBA TeNl, (PU3NYECKUE SIBICHUS U TPOIECCHI,
UCIIOJIBb3YSl OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEeopHUu
CTPOEHHUSI BEIIECTBA, MPUHIIMI CYNEPIO3ULIUU TMOJel (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHUs 3apsijia, 3akoH OMa J1J1sl yyacTKa Ieu, 3aKOH
Jxoyns—JleHua, 3aK0H COXpaHEHUS YHEPTHH, TIPU 3TOM J1aBaTh CIIOBECHYIO
(bopMyJIMPOBKY 3aKOHA U 3alUChIBATh €T0 MaTEMAaTHUYECKOE BbIPAXKECHHE;
OOBACHATH (PU3MYECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISABISATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JOTHYECKUX
IIaroB ¢ OMopod Ha |—2 W3y4YEeHHBIX CBOWCTBA (DU3MUECKUX SIBICHUM,
bu3nyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3aJaud B 2—3 JEHCTBUS, MCIOJIb3YsS 3aKOHbl U
dbopmybl, CBsA3bIBatONIME (PU3MYECKHE BEIUYMHBI: HAa OCHOBE aHalM3a
YCJIOBHS 3a/lauyd 3alUChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEIOCTATOK
JaHHBIX JJIs  pelIeHus 3aJaud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXOJuMble Al €€ pelleHHs, NPOBOAUTH pPacu€Thl W CPAaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUUHBI C U3BECTHBIMU JJAHHBIMHU;
pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
($u3MYECKUX METO/OB, HCIOJb3Yysl ONMUCAHHE HCCIEIOBAaHUS, BBIICIATDH
IpOBEPSIEMOE MPEIINOJOKEHUE, OICHUBATh MPABHWIBHOCTh IOPSJIKA
IPOBEJICHUS MCCIIE0BaHNS, 1€TIaTh BBIBOIBL;

OPOBOJUTH OMbBITHI O HAONIOAEHUIO (PUBMYECKUX SIBJICHUW WM
(bu3MYecKUX CBOMCTB Tel (KanWUIIpHBIE SIBJICHUS, 3aBUCUMOCTb J1aBJICHHUS
BO3/yXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MPU M3IYUYCHHH OT IBETa H3Iy4arolieil (MOrIonaroiei)
MOBEPXHOCTH, CKOPOCTh UCHAPEHHUs] BOJABI OT TEMIIEPATyphl KUJIKOCTU U
wiomwaa €€ TMOBEPXHOCTH, OHJIEKTpHU3alUs TeJl W B3auMOJCHCTBUE
AIEKTPUUECKUX  3apsi/ioB, B3aUMOJICUCTBUE TMOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3al[sl MarHUTHBIX TOJE€H TIOCTOSHHBIX MAarHUTOB, JEUCTBUS



MarHUTHOrO MOJii HAa IPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHUTA,
CBOICTBA 3JIEKTPOJBUTATENsI IOCTOSHHOTO TOKa): (OpMyIHMPOBATH
poBepsieMble MPEAMNOI0KEHHS, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHUs, ONUCHIBATh XO/1 ONbITA U (POPMYIUPOBATH BBIBOJBL;
BBIIIOJIHATH IIPSIMBIE U3MEPEHMS TEMIIEPATYPbl, OTHOCUTEIBHOM BIIAJKHOCTH
BO3/lyXa, CHJIBI TOKA, HANPSIKEHUS C HCIOJIb30BAHHEM AaHAJIOTOBBIX
npuOOpOB M JAaTUYMKOB (PU3MYECKUX BEIMYHH, CPABHUBATH PE3yJIbTAThl
U3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;

IPOBOANUTH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYMHBI OT
Opyrol ¢  UCHOJb30BAaHUEM NPAMBIX M3MEPEHUN  (3aBUCHMOCTb
CONPOTHUBIIEHUSI MPOBOJHUKA OT €ro JUIMHBL, IUIOMAAM IOIEPEYHOro
CEYEHMS U YAEIbHOIO CONMPOTUBIIEHUS BEIIECTBA IPOBOJHUKA, CHIIBI TOKA,
UAYLIEr0 4Yepe3 MPOBOAHMK, OT HANpsDKECHUS Ha  INPOBOJHUKE,
UCCJIEOBAHUE IIOCIEAOBATENBHOIO W IAPAJUICIBHOTO  COCAUHEHUN
IPOBOJHMUKOB): IUIAHUPOBATh HCCIIEIOBaHHE, COOUPATh YCTAHOBKY U
BBIMOJHATh M3MEPEHUs, CJlenysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yJIbTaThl MOJyUYEHHOM 3aBUCUMOCTH B BH/JIE TaOJIHII U TpadUKOB, 1eaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIEeI0BAHMUS;

IPOBOAUTHh KOCBEHHBbIE H3MEpPEHUs] (PU3NYECKUX BEIMYMH (yJesibHas
TEIUIOEMKOCTh ~ BEILIECTBa, COINPOTUBICHUE MPOBOJHMKA, pabora W
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAaHUPOBaTh H3MEPEHHs, COOMpPATh
DKCIIEPUMEHTAJIbHYIO0 YCTaHOBKY, CIENysl NPEIJIOKEHHON WHCTPYKLIMH, U
BBIYMCIIATH 3HAYCHUE BEIIMYNHBI;

co0roaaTh npaBuia TEXHUKU 0€30IaCHOCTH IpU padboTe ¢ 1abopaTOPHBIM
obopymoBaHUEM;

XapaKTepu30BaTh MPUHIUIBl JACWCTBUA U3YYEHHBIX NpUOOPOB W
TEXHUUYECKUX YCTPONCTB C ONIOPOM Ha UX OMHUCAHMSI (B TOM YHUCIIE: CUCTEMA
OTOIUIEHHUS IOMOB, TUTPOMETP, IIapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DJICKTPUYECKOM DHEPIrUH, 3JIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTelIbHbIC AIIEKTPOTIPUOOPHI (mpumepsl), AEKTPUYECKUE
IPENOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIIOJIb3YSl 3HAHUS O CBOWCTBAX (PUBMUECKUX SIBICHUNW U HEOOXOIUMBbIE
(u3nyecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHHUYECKHE YCTPOWCTBA M H3MEPUTEIIbHBIE
npuOOPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (>KHJIKOCTHBIA TEPMOMETD,
TEPMOC, IICUXPOMETP, TUIPOMETpP, IBHUraTelb BHYTPEHHEIO CrOpaHUs,
DIIEKTPOCKOII, PEOCTAT), COCTABJIATH CXEMbl JJIEKTPUUECKUX IEeNeu ¢
IIOCJIEIOBATEIbHBIM U NTAPAJUIEIBHBIM COCIMHEHUEM 3JIEMEHTOB, pa3inyas
yCIIOBHBIE 0003HAYEHHSI 3JIEMEHTOB IEKTPUUECKUX LIETICH;



NPUBOJUTh  NpUMEpPHl  (HAXOAWUTH HWHPOpPMAIMIO O  TpUMEpax)
NPaKTUYECKOTO WCMOIb30BaHUS (U3NYECKUX 3HAHUA B ITOBCEIHEBHOM
XKU3HU U1 oOecrieyeHus: 0€30MacHOCTU MPHU OOpallleHuH ¢ MpUdopamMu U
TEXHUUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUS 3I0POBbS U COOJIIO/ICHUSI HOPM
IKOJIOTHYECKOTO TMOBEJICHUS B OKPYKAOIIEH Cpe/Ie;

OCYIIECTBJIATh TOUCK HWHPOpManuu (U3NYECKOTO COJCpPKAHUS B
WuTepHeTe, Ha OCHOBE WMEIONIMXCS 3HAHUH W MyTEM CpaBHEHUS
JIOTIOJTHUTEIHHBIX HUCTOYHUKOB BBIICTIATH HH(POPMAIIHIO, KOTOpast SBISETCS
IPOTUBOPEUNBON MJITH MOXKET OBITh HEOCTOBEPHOIA;

UCTIOJIb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
auTeparypy GU3MYECKOro CoAepKaHuUs, CIIPABOYHBIE MAaTEPUAIIBI, PECYPCHI
cetu VHTepHer, BiameTh nUpuEMaMH KOHCIIEKTUPOBAHUS  TEKCTa,
npeoOpazoBaHus HHGOPMAIIUU U3 OJTHON 3HAKOBOM CUCTEMBI B JPYTYIO;
co31aBaTh COOCTBEHHBIC NMHCHMEHHBIE M KpaTKHWE YCTHBIE COOOIIEHHUS,
0000mmasi wHOpMAIMI0O W3 HECKOJbKUX MCTOYHUKOB (HHU3UUECKOTO
COJICpKAHHUS, B TOM YHUCIIC ITyOITMYHO MPEJICTABIISATE PE3YIbTATHI IPOSKTHOM
WY MCCIIEIOBATEIBCKON IS TEIILHOCTH, TIPY STOM IPAMOTHO UCIIOTIB30BATh
W3YUCHHBIM TIOHATUMHBIM ammapar Kypca (U3MKH, COMPOBOXKIAThH
BBICTYIUICHHUE TTPE3CHTAIIHNCIH;

IpY BBHIMOJIHEHUH YYEOHBIX MPOEKTOB W WCCIEAOBAHHNA (DU3HUYECKHIX
IPOIIECCOB paclpeneisiTb OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33J]Ja4aMHM, CJICIUTh 32 BBIMOJTHCHUEM IUTaHA JCHCTBUHA U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIN BKJIad B
JIESITEIIbHOCTH TPYIIIBI, BRICTPaNBaTh KOMMYHHKATHBHOE B3aUMO/ICHCTBHE,
IPOSIBJISISI TOTOBHOCTH pa3pemarb KOHPIUKTHI.

K xonIty 00ydeHus B 9 kjacce mpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHHUI:

UCIIOJIb30BaTh IOHATHS: CHCTEMa OTcuéra, MaTepualbHas TOUKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBHKEHHUS, Aedopmarius
(ympyras, MjacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3ku, HEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEIO,
LEHTP TSKECTH TBEPAOIO TEJla, pABHOBECUE, MEXAHUYECKUE KOJICOAHUS U
BOJIHBI, 3BYK, UHPA3BYK U YJIbTPA3BYK, 3JIEKTPOMArHUTHbIE BOJIHBI, IIIKaJIa
AJIGKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb M JaJbHO30PKOCTD,
CHEKTPbl UCITyCKAaHUS U TOTJIOIIEHUs, aibda, OeTa- U raMMa-u3IydeHuUs,
W30TOIIBI, SIICPHAS DHEPIETHKA;

pa3nuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSAMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MHPSMOJIMHEWHOE [IBHKEHUE, CBOOOJHOE
NaJIEHUE TeJl, PABHOMEPHOE JIBHXKEHHE M0 OKPY>KHOCTHU, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE IBM)XEHME, KOJeOaTeabHOe NBIKEHHE (3aTyxXalouiue M
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBHKEHHE, OTPAKCHHE
3BYKa, NPSIMOJIMHEMHOE paclpOCTPAHEHUE, OTPAKEHHE U IMPEIOMIICHUE
CBETa, M0JHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JIOKEHHE OEI0ro CBETa B
CIEKTp M CIOKEHHE CIEKTPaJbHBIX I[BETOB, JHUCIEPCUSA CBETA,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHHME JIMHEHYATOrO CIIEKTpa
U3ITy4YEHHs]) [0 OMMCAHUIO UX XapaKTEPHBIX CBOKWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaThb IPOSBICHUE HU3YYEHHBIX (PU3UYECKUX SIBICHUH B
OKpyXaroleM Mupe (B TOM uucie (U3NYECKUE SIBICHUS B IPUPOAE:
NPWINBBI U OTJIUBBI, ABUKEHUE IUTaHET COJIHEYHOUN CUCTEMBI, PEAKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCIHPUATHE 3BYKOB >KMBOTHBIMH,
36MJICTPSICEHHE, CEHCMUYECKHE BOJHBI, IyHAaMH, 3XO, LBETa Tell,
ONTUYECKUE SIBJIECHUSI B NPUPOAE, OMOJOTMYECKOE IEHCTBHE BHUJIUMOTO,
yJIbTPapUOIECTOBOTO M PEHTITCHOBCKOTO H3JIY4YEHHH, €CTeCTBEHHBIH
pasvoaKTUBHBIN (POH, KOCMHYECKHE Jy4YHd, PaJHOaKTHUBHOE H3Iy4YeHHUE
OPUPOAHBIX MHUHEPAJIOB, JEWCTBHE PAJMOAKTHUBHBIX M3JIYyYEHHHA Ha
OpraHu3M 4YeJOBEKa), MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCISTh CYIIECTBEHHbIE CBOMCTBa (IPU3HAKH) (PUINYECKUX
SIBIICHU;

OMHCHIBATh U3yUYEHHBIE CBOMCTBA Tell U (U3NUYECKUE SBICHUS, UCIIONb3YS
(¢u3znueckue BEIWYMHBI (CpEeOHSAsI M MIHOBEHHas CKOPOCTh Tena IIpHU
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPEHME, IIEPEMELICHHUE, IyTh, YTIJIOBas
CKOPOCTb, CHWJIa TPEHHUs, CHJIA YIPYTOCTH, CWJIA TSHKECTH, YCKOPEHUE
CBOOOJHOTO TMaJeHHUs, BEC Teja, HUMIIYJbC TeJa, HMIIYJIbC CHIIbI,
MeXaHu4yeckas paboTa M MOIIHOCTb, NOTEHLHUATbHAas SHEPrusl Tena,
MOJHITOrO0 HaJl TMOBEPXHOCTHIO 3€MIJIM, MOTEHIMAIbHAS SHEPTUs CHKATOU
IIPY’KUHBI, KHHETUYECKAs JHEPT U, ITOJIHASI MEXaHUYECKasl SJHEPI U, IEPUO
U 4YacToTa KojeOaHuM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTa TOHA,
CKOpPOCTh CBETa, IIOKa3aTellb IPEJIOMIIEHHUS CpEelbl), MpPU ONUCAHUU
IPAaBWJIBHO TPAKTOBAaTh (DU3MUECKUN CMBICT HCIOJIb3YEMbIX BEJIMYUH,
0003HauUeHUA W €AUHMIIBI (PU3UUYECKUX BEJIWYUH, HAXOAUTH (POPMYIIbI,
CBA3BIBAIOINE JAHHYIO (PM3UYECKYIO BEJIMYMHY C JPYTMMH BEIUYMHAMM,
CTPOUTH IpaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHUs JHEPTHUH, 3aKOH BCEMHUPHOTO TATOTCHUS,
IPUHLUI CYNEPNO3UIMM CWI, NPUHLUII OTHOCHUTEIBbHOCTH ['amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI UMITYJIbCA, 3aKOHBI OTPAKECHUS U
IPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsIIOBOIO U MacCOBOTO YHCEI



IpU SACPHBIX PEAKIHSIX, MPU 3TOM JAaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MaTEMAaTHYECKOE BBIPAXKECHUE;

OOBSACHATH (PU3MYECKHE TMPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 2—3 JIOTHYECKUX
IIaroB C OMOpod Ha 2—3 U3YyYEHHBIX CBOWCTBA (DU3MUECKUX SIBICHUI,
bu3nyECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIE 3aa41 (OIUPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHUN),
UCIIOJIb3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (DU3MUECKHE BEJIUUMHBL: HA
OCHOBE aHaJM3a yCJIOBUS 33[]a4M 3alUCBIBATh KPATKOE yCIIOBUE, BBISIBIIATD
HEJOCTAIONINE WM U30BITOYHBIEC JaHHbIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMbIE ISl pEIIeHUs, MPOBOAUTH pacu€Thl M OLICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOTO 3HAYEHUS! (PU3NYECKON BETNUYMHBI;
pacrno3HaBaTh MpOOJEMBI, KOTOpPbIE MOXXHO PpEIIUTh IMpPU HNOMOUIU
($u3MYECKUX METO/OB, HCIOJb3Yysl ONMUCAHHE HCCIEeIOBAaHUS, BBIICIATDH
IpOBEPSIEMOE MPEIINONOKEHUE, OICHUBATh MPABWIBHOCTh MOPSJIKA
NPOBEJCHUS  HMCCIECAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH U OIIBITOB;

OPOBOAUTH OMNBITBI MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WM
¢usznyecKkux CBOWCTB Tel (M3y4deHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXPAHEHHUS SHEPTUH, 3aBUCHUMOCTb MEpHOAa KOJEOAHUN MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MAJIbIX KOJIEOAHWM, MPSMOJIMHENHOE paclpOCTPAHEHNUE CBETA,
pa3ioKeHue OENoro cBeTa B CIEKTP, U3YyUEHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOII0JEHUE CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB HU3IYUYECHUS):
CaMOCTOSITEJIbHO ~ COOMpaTh YCTaHOBKY M3 M30BITOYHOrOo Habopa
000pyI0BaHusl, ONIMCHIBAThH XOJI OTBITA U €r0 Pe3yJIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, omnpeaensis
CpenHee 3Ha4YeHHE U3MEpsieMOM BeTUYMHBI ((POKYCHOE pacCTOSIHHUE
cobuparomeld JIMH3bI), OOOCHOBBIBATH BBIOOp crmoco0a U3MEpEeHUs
(M3MepUTEIILHOTO IPUOOpPa);

OPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHH (3aBUCUMOCTD ITyTH OT BPEMEHH TIPH
PaBHOYCKOPEHHOM JBWXXEHMM 0€3 HadaJbHOM CKOpPOCTH, IE€puoja
KoJIe0aHUN MaTeMaTU4EeCKOro MAasiTHUKA OT JJIMHBl HUTH, 3aBUCHMOCTH
yrja OTpak€HHUsl CBETa OT yIJla MaJCHUs U yria NPeJOMJIEHUs OT yria
NaJicHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOUpPATh



YCTaHOBKY, (PUKCHUpOBaTh pe3ynbTaThl MOJYYEHHOM 3aBHCHUMOCTH
bu3NYeCKuX BETWYWH B BUJIEC TaONHII U TpaduKOB, JIEIaTh BBIBOIBI IO
pe3yJibTaTaM HCCIEA0BaHNUS;

IPOBOJUTH KOCBEHHbIE H3MEPEHUS (U3MYECKUX BEIMYUH (CpEeaHss
CKOPOCTb U YCKOPEHHUE TeJla IPU PABHOYCKOPEHHOM JBUKEHUH, YCKOPEHUE
CBOOOJHOTO TAaJEHUs, >KECTKOCTh MPY>KUHBL, KOIPPUIUEHT TPEHUS
CKOJIbKEHUS, MeXaHudeckass padoTa M MOUIHOCTb, YacTOTa U TMEpPUOJ
KOJICOaHUIT MaTeMaTH4YeCKOr0 M MPY>KMHHOTO MAasiTHUKOB, ONTHYECKas
cuia coOuparolnied JMH3bI, PaAUOAKTUBHBIM  (OH): IUIAHUPOBATH
U3MEpPEHHUsI, COOMpPATh SKCHEPUMEHTAIbHYIO YCTAaHOBKY M BBINOJHATH
U3MEpEHUs], CleAys MPEeNOKEHHOW WHCTPYKLUMU, BBIYUCIATH 3HAUCHUE
BEJIMYMHBI U aHAJTM3UPOBATH MOJIyYEHHbIE PE3yJIbTaThl C YUYETOM 3aJaHHOU
IIOIPEITHOCTHA U3MEPEHUN;

coOJro1aTh MpaBuUiia TEXHUKHU 0€30MAaCHOCTH MPpHU padboTe ¢ 1ab0paTOPHBIM
obopymoBaHuEM;

pa3nuuaTh OCHOBHBIC TPU3HAKK M3YYEHHBIX (PUIUUECKUX MOJIEICH:
MaTepuajbHas TOuYKa, aOCONIOTHO TBEPIOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, JTaHETapHask MOJIE/Ib aTOMa, HYKJIOHHAs! MOJIEITh
aTOMHOTO f]Ipa;

XapaKTepu30BaTh MPUHIUIBl JACWCTBUA U3YYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX ONUCaHud (B TOM YHUCIE:
CIIUJIOMETP, JaTYUKU TOJIOKEHHS, PACCTOSIHUSI U YCKOPEHHsS, pPAaKeTa,
9XOJIOT, OYKH, TMepuckorn, (Qoroanmnapar, ONTHYECKUE CBETOBOJBI,
CIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCHOJBb3Yys 3HAHUS O
CBOMCTBaX (U3MYECKUX SABJICHUM U  HeoOXonumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENIBHBIX TPUOOPOB U TEXHOJIOTMUYECKUX MPOLECCOB MPU
pelieHny  y4eOHO-TIPaKTUYECKUX  3a7ad, ONTHYECKHE CXEMbI JUIs
MIOCTPOCHUS N300paXEHHH B IIIOCKOM 3€pKajie U COOMPAIOLIEH JTNH3E;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MpUMEpax)
MPAKTUYECKOTO MCMOJIb30BAHMS (DU3MYECKUX 3HAHUM B TOBCEIHEBHOMN
JKU3HU Il oOecrieueHrst 6€301acHOCTH MpU oOpaleHuu ¢ npudbopamu u
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHS 310POBbsS U COOJIIOJICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPY KAIOILEH Cpefe;

OCYILIECTBIISATh MOUCK MHpOpMaK  (U3UUYECKOTO COACpKAHUSA B
HNuTtepHeTe, caMoCTOsATENBHO (POPMYIIUPYSI MOUCKOBBIN 3ampoc, HAXOIUTh
yTH ONpPEAENICHUs IOCTOBEPHOCTU MOJTYyYEHHOU MH(POPMALIUU Ha OCHOBE
UMEIOLINXCS 3HAHUN U IONIOJTHUTENIbHBIX UCTOYHUKOB,;



WCITOJIB30BATh MPHU BHITIOTHEHUH y4E€OHBIX 3aJaHUN HAyYHO-TOMYJISIPHYIO
JTUTEPATYPY HU3UIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu MHTepHeT, BiIaAeTh NpUEMAMU KOHCIIEKTHPOBAHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHONU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIICHUS HA OCHOBE
uH(OpMAIIUU W3 HECKOJbKUX HCTOYHUKOB (PU3UUYECKOTO COJCp KaHMS,
MyOJIUYIHO TPENICTABIISATh PE3YJIbTAaThl TPOSKTHOM WIIA MCCIICIOBATEIHCKON
NEATEIbBHOCTH, IIPU 3TOM TPAaMOTHO  MCIIOJIb30BATh  HM3yYECHHBIN
NOHATUUHBIN anmapar u3ydyaeMoro pasjena (U3UKA U CONPOBOXKIATH
BBICTYIJICHWE TIpe3eHTalued ¢ y4EToM OCOOCHHOCTEH ayJIuTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NMPOrpamMmmbl Beero

Paznen 1. ®u3uka u e€ posib B NO3HAHUU OKPYKAIOLIEr0 MUpa

1.1 ®dusuka - HayKa 0 IpPUpPoJIe 2
1.2 PuznyecKue BEITNYUHbI 2
1.3 EcTtecTBeHHOHAYUYHBII METOJ IO3HAHUS 2

Hroro no pazneny 6

Paznen 2. [lepBoHayanbHbIe CBeJeHUS 0 CTPOCHNH BellleCTBA

2.1 Crpoenue BemiecTBa 1

29 JIBH>KEHNE U B3aMMOICHCTBUE YaCTHI] )
' BEIIECTBA

2.3 ArperaTHble COCTOSTHUSI BEIIECTBA 2
Hroro no pazneny 5
Paspnen 3. /IBukeHune u B3aumMojieiicTeue e

3.1 Mexanudeckoe IBHXEHUE 3

KonTpoJibHbIe
padoTsbI

IIpakTH4eckue
padoTsbI

DJIeKTPOHHbIE
(ungposbie)
oOpa3oBaTe/ibHbIE

pecypcbl

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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32 WNuepius, macca, IOTHOCTh 4
3.3 Cuia. Bune! cun 14
Hroro no pazneny 21

Pasnen 4. /laBieHue TBEPABIX TeJl, dKUIAKOCTEH U ra3oB

Hasnenue. [lepenaya naBnenus: TBEpALIMU

4.1 3
TeJIaMH, KHUAKOCTIMHU U Ta3aMu
4.2 JlaBneHue KuIKOCTH 5
4.3 ATtMochepHOe 1aBlIeHHE 6
44 JleficTBUE ®KUJIKOCTH U Ta3a HA MOTPYKEHHOE 7
’ B HHX TEJIO
Hroro no pazneny 21
Paznen 5. PaboTra 1 MOIIIHOCTB. JHEPTUs
5.1 Pa6ota u moutHOCTH 3
5.2 [IpocTeie MeXaHU3MBI 5
5.3 MexaHu4deckasi SHEPTust 4
Hroro no pazneny 13
PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

12
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8 ki1acce

o Yacsl CpPOKHU
ypo-lca HanmenoBanue pasnena u tem y4eOHOro POXOXKAECHUS
BpEMEHU
TemioBble IBJICHUS 23
1 TennoBoe aBuxkenue. Temneparypa. 1 4.09.23
BuyTpeHnHss sHeprusi.
2 CriocoObl  M3MEHEHUs! BHYTPEHHEH 1 6.09
SHEPIHUH.
3 Bunel Tennonepenayn. TennonpoBOAHOCTb. 1 11.09
4 Konseknus. M3nyyenue 1 13.09
5 KonunuecTtBo TemnoTsl. Equnuiib 1 18.09
KOJIMYECTBA TEIJIOTHI.
6 V nenpHast TEINIOEMKOCTD. 1 20.09
7 PacueT koandecTBa TEILIOTHI, 1 25.09
HE00XOIMMOTO JJIsl HarpeBaHus Teja u
BBIIEJISIEMOT0 UM MPH OXJIAKICHUU
8 JlaGoparopuasi padora Nel«CpaBHeHue 1 27.09
KOJIMYECTB TeNJIOThI MPH CMEIINBAHUH
BO/IbI PA3HOM TeMIIepaTypPbD»
9 JlabopaTopnasi padora Ne2 «M3mepenne 1 2.10
yeJbHOM TEII0EMKOCTH TBEPAOI0 TeJIa»
10 OHeprus TomIuBa. Y enbHasl TEeIIoTa 1 4.10
CrOpaHus.
11 3aKOH COXpaHEHMS U MIPEBPALLECHUS 1 9.10
SHEPIUH B MEXAaHUYECKHUX U TEIJIOBBIX
nporeccax.
12 KonTpoabHas padora Nel mo teme 1 11.10
«Pacyer KoJIMYECTBA TEIIOTHD)
13 AHanM3 KOHTPOJIBHOM paboThl. ATperaTHbIC 1 16.10

COCTOAHHA BCIICCTBA.




14

[InaBneHue U OTBEPACBAHUE.

18.10

15

I'paduk nnaBieHus u oTBepAeBaHUS
KPUCTAJUTMYECKUX TeJl. Y IeNIbHAsI TeIUI0Ta
JIaBJICHUS.

23.10

16

Pewmenne 3anau no reme «HarpeBanue u
IUIABJICHUE TEID»

25.10

17

Ucnapenue. HacwllieHHBIN 1

HEHaChIIEeHHBIN nap. [lormonienue sneprun

IIPU UCIIAPEHUHU U MOIJIOLICHUE €€ NIPU
KOHJICHCALIUU

30.10

18

KI/IHGHI/IG. VI[GJIBHEUI TCIJ10Ta
apooOpa3oBaHUs M KOHICHCAIIHH.

8.11

19

Pemenue 3agau no teme «Pacuer
KOJINYECTBA TEIJIOTHI, OTTAHHOTO
(MOJTy4EHHOT0) TEJIOM MPHU KOHJIEHCALIUU
(mapoobpa3oBaHun).

13.11

20

BnaxxaocTs Bozmyxa. CriocoOsl
OIIpEJIEJIEHUS BIAXKHOCTH BO3AyXa.
JlabopaTopnasi padora Ne3 «M3mepenne
BJIA’KHOCTH BO3YX2»

15.11

21

Pabora ra3a u napa npu paciupeHuu.
JlBurarenb BHYTPEHHETO CrOpaHUsI

20.11

22

[TapoBas Typ6una. KI1J TermoBoro
JIBUTATEIIS.

22.11

23

KonTpoabHas padora Ne2 mo teme
«H3MeHeHHe arperaTHbIX COCTOAHU
BeLEeCTBA»

27.11

3J16KTpI/I‘IeCKI/Ie ABJCHUSA

28

24

DneKTpu3aus Tel NPy CONPUKOCHOBEHUH.

B3anmopenicteue 3apsokeHHBIX Tell. [IBa
poJia 3apsiioB

29.11

25

DnexTpockon. DIEKTPUYECKOE MOJIE.

4.12

26

J1enuMOoCTb 3JIEKTPUYECKOTO 3apsAa.
OnekTpoH. CTpoeHne aroma.

6.12




27 OOBsicHEeHHE DIICKTPUUYECKHX SIBICHUM. 11.12

28 [IpoBOHUKH, TOTYTPOBOTHUKHA U 13.12
HEMPOBOJIHUKH AJIEKTPUUECTBA.

29 DnekTpuyeckuit Tok. IcTouHuKH 18.12
3IEKTPUUYECKOTO TOKA

30 DJIeKTpUYeCcKas 1ENb U €€ COCTaBHbIE 20.12
4acTH. DNEKTPUUYECKUN TOK B METaJIax.

31 JleficTBUSA SIEKTPUYECKOTO TOKA. 25.12
HamnpaBnenue 31eKTpruieckoro Toka.

32 Cuia Toxa. EnUHUIBI CUIIBI TOKA. 27.12

33 Amnepmerp. M3mepenue cuiibl TOKa. 10.01.24
JlabopaTopnasi pabora Ne4 «COopka
3JIEKTPUYECKOM e U U3MepPeHue CHIIbI
TOKA B €€ Pa3JIHYHBIX Y4aCTKAX)

34 DJIeKTpUYecKoe HanpsikeHue. EnuHuIb 15.01
HaIpsKEHUsI.

35 BonbT™meTp. U3mepenue HanpsiKeHuUs. 17.01
3aBUCHMOCTD CUJIbl TOKA OT HAIPSKCHMUSL.

36 DJIEKTPUYECKOE CONPOTUBIICHHUE. 22.01
JlabopaTopHasi pabora NeS «M3mepenue
HANPSKEHUs] HA Pa3IHYHbIX y4aCTKAX
JIEKTPHUYECKOM Lenmn»

37 3akon OMa JyIsl y4acTKa enu 24.01

38 Pacuer conpoTuBneHus IpOBOIHUKA. 29.01
Y 1enbHO€E CONIPOTUBIICHHUE.

30 IIpuMepsl Ha pacdeT COIIPOTUBIICHUS 31.01
IIPOBOJIHMKA, CHJIBI TOKA Y HAIPSKCHMSL.

40 Peocratsl. JIabopaTtopHasi padora Ne6 5.02
«PeryJnpoBaHne CHJIbI TOKA PEOCTATOM

41 JlaGoparopHasi padora Ne7 «U3mepenue 7.02
CONMPOTHBJICHUS MPOBOJIHUKA C
NMOMOLIBI0 AMIIEPMETPA U BOJILTMETPa.

42 [TocnenoBarenbHOE COETMHEHUE 12.02

ITPOBOAHHKOB.




43

HapaHJIeJIBHOG COCAMHCHUC ITPOBOAHUKOB

14.02

44

Pemrenue 3agaud mo reMe «CoenquHeHNe
MIPOBOJIHUKOB, 3aKOH OMa JjIsl yyacTKa
LIETTN.

19.02

45

KonTtpoabsnas pab6ora Ne3 mo teme
«JIEKTPHYECKHI TOK)

21.02

46

PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO TOKA.

26.02

47

EnuHub paboTh 3JEKTPUUECKOTO TOKA,
IIPUMEHSEMbIE Ha IIPAKTUKE.
JlabopaTopHasi paGora Ne8 «M3mepenue
padoThl U MOLIHOCTH TOKA B JIAMIIe»

28.02

48

HarpeBanue npoBOJTHUKOB 3JIEKTPUUECKUM
ToKOM. 3akoH J[xoyins-JIeHna

4.03

49

Kongencarop .

6.03

50

Jlamnia HakanuBanus. HarpeBarenbHbie
npubopsl. KopoTkoe 3aMbikaHue u
IPEAOXPAHUTEINH. .

11.03

51

KonTpoabHas padora Ne4 mo teme
«PabdoTa 1 MOIITHOCTH TOKa»

13.03

3ﬂeKTp0MaFHHTHbIe SAABJICHUSA

52

AHanu3 KOHTPOJIBHON paboThl. MarauTHOE
nosie. MarHuTHoOE noJie MpsAMOro TOKA.
MarHuTHBbIE JIMHUU

18.03

53

MarauTtHoe 1nosje KaTyIKy ¢ TOKOM.
OnextpoMaruutsl . JlabopaTtopnas padora
Ne9 «CoOopka 3j1IeKTpOMArHUTA U
HCNIBITAHNUE ero AeiiCTBUS»

20.03

54

ITocTossHHEBIE MarHUTEI. MarHuTHOE I0JIe
HOCTOSIHHBIX MAarHUTOB. MarHUTHOE T10JI€
3eminn

1.04

55

JlelicTBME MarHUTHOTO TOJIS1 HA TPOBOJHUK
C TOKOM.

3.04




56 KonTtpoabsnas padora Ne S mo teme « 1 8.04
DJIEKTPOMATHUTHbBIE SIBJICHUS»
CBeToOBBI€ SIBJICHUS 12
57 Wcrounuku cBeta. PacnpocTpaneHue ceera. 1 10.04
58 Buaumoe 1BHKEHUE CBETHUIL. 1 15.04
59 OTtpaxxeHne cBeTa. 3aKOH OTPaKEHUS CBETA. 1 17.04
60 [1nockoe 3epkaio. 1 22.04
61 IIpenomiienne cBeTa. 3aKOH NPEIOMIIEHUS 1 24.04
CBeTa.
62 IIpoMe:yTOYHAA HTOrOBasi ATTECTALUA 1 27.04
63 JInn3bl. OnTryeckas Cuiia JUH3bL. | 6.05
64 N300pakeHusi, TaBaeMble JTMH30M 1 8.05
65 JlaGoparopuas padora Nel0 «Ilosyyenue 1 13.05
W300paKeHus MPU MOMOLIH JIMH3bD)
66 Pemenue 3agau. [loctpoenne 1 15.05
M300paXKEHU, TOIYISHHBIX C TTOMOIIBIO
JIH3.
67 I'na3 u 3penue. OnTuyeckue npudopHI. 1 20.05
68 [ToBTopenue. OOoOIICHNE TEMBI 1 22.05
« CBeToBbI€ SIBIICHUY.
9 kJacc
Ne ypoxa Tema ypoka [MTaparpad | Yacsl Hara
3aKoHBI B3aMMOJEHCTBHSA U IBUKEHHS TeJl 34
yaca
l. BBoansiit unctpykrax no Th B kabunere Gpu3uku. 1 1 1.09.23
MarepuanbHasg Touka. Cucrema oTcuera
2. Ilepememnienue 2 1 1.09.23
3. Omnpenenenre KOOPAUHATHI ABUKYILIETOCS Tela. 3 1 6.09
4. CKOpOCTh NPSIMOJIMHEMHOTO PABHOMEPHOTO JIBUKEHUS 4 1 8.09




5. Ilepemenienue npu NpsIMOJIMHEMHOM paBHOMEPHOM 4 8.09
JBHKEHUU

6. I'paduku 3aBUCUMOCTH KHHEMATUYECKUX BETUYMH OT 4 13.09
BPEMEHHU IPU NPSIMOJIMHEHHOM PaBHOMEPHOM JIBUKECHUH.

7. Cpenusist CKOpOCTh 5 15.09

8. IIpsimonuHETHOE PAaBHOYCKOPEHHOE JBUKEHHE. Y CKOpeHue. | 5 15.09

9. CKopoCTh MPSAMOJMHENHOTO PAaBHOYCKOPEHHOTO ABMKEHUA. | 6 20.09
I'paduk ckopocT

10. Ilepemenienue npu NpsIMOIMHEMHOM paBHOYCKOPEHHOM 7 22.09
JBHKEHUU

11. Ilepemenienue npu NpsIMOIMHEMHOM paBHOYCKOPEHHOM 8 22.09
JBM)KEHUH 0€3 HauyaJIbHOW CKOPOCTHU

12. JlabopaTopnasi padora Nel «Mccaenosanmne 27.09
PAaBHOYCKOPEHHOI0 IBHKeHN s 0e3 HAYaJIbHOI CKOPOCTH

13. Pemenue 3anau no teme «IIpsmonuneitnoe 29.09
PaBHOYCKOPEHHOE JABHIKEHHUEY.

14. I'paduku 3aBUCUMOCTH KHHEMATUYECKUX BETUYMH OT 29.09
BPEMEHU NPU NPSMOIMHEHHOM PABHOMEPHOM
PaBHOYCKOPEHHOM JIBH>KEHUH.

15. Pemenue rpadguyeckux 3ama4 Ha MPSIMOJIUHEHHOE 4.10
PaBHOYCKOPEHHOE JBH)KEHHE.

16. KonTpoabHas padora Nel mo teme «IIpsimoJinneiinoe 6.10
PABHOYCKOPEHHOE IBHKECHHE.»

17. OTHOCUTENBHOCTD JIBHXKEHHUSI. 6.10

18. NuepumanbHble cuctemsbl oTcueTa. [1epBblil 3aK0H 10 11.10
HeroToHa.

19. Bropoii 3akon HerotoHna. 11 13.10

20. Tpetnii 3akoH HeroToHa. 12 13.10




21. CBobosiHOE MasieHue Ted. 13 18.10

22. JIBm>xeHue Tena, OpOoIIeHHOTO0 BEPTUKAIBHO BBEPX. 14 20.10
HesecomocTs.

23. JlabopaTopHasi pabora Ne2 «M3mepeHne ycKopeHust 20.10
CBOOOJIHOIO0 NAJEHU»

24. 3aKOH BCEMUPHOTO TATOTEHUS 15 25.10

25. YckopeHue cBOOOTHOTO MaieHus Ha 3eMJIie U APYTHX 16 27.10
HEOECHBIX TeJlaxX.

26. [IpssmonuHeitHOE U KpUBOJIMHENHOE ABM)KEHUE. J[BI)KEHNE 17,18 27.10
TeJa 10 OKPY>KHOCTHU C ITOCTOSTHHOM 110 MOAYJIIO CKOPOCTBIO.

27. Pemrenue 3a1a4d 1o KMHEMaTHKE HA PABHOMEPHOE JABUKEHUE 8.11
TOUYKHU IO OKPY’KHOCTH C OCTOSIHHOM 11O MO JIO
CKOPOCTBIO

28. HckyccTBEHHBIE CIYTHUKH 3€MIIH 19 10.11

20. Nmnynse Tena. 20 10.11

30. 3aKOH COXpaHEHHS UMITYJIbCA 21 15.11

31. PeaktuBHOEe nBUKeHUE. PakeThl 21 17.11




32. Pemenue 3a1au Ha peakTUBHOE ABUKEHUE, HA 3aKOH 20,21 1 17.11
COXpPaHEHHUS UMITyJIbca
33. BriBoA 3aKk0HA COXpaHEHUSI MEXAHUYECKOW SHEPTUU 22 1 22.11
34. KonTpoabHas padora Ne2 mo teme « 3aKOHBI 1 24.11
COXpaHeHHUs B MEXaHHKEe»
Mexanuyeckue KoJjie0aHusi U BOJHBI. 3BYK. 15
4acoB
35. KoneobarensHoE NBHKEHUE. 23 1 24.11
36. CBobOoaubie konebanus. KonebarenpHbIe CHCTEMBI. 23 1 29.11
MasiTHUK.
37. Benuuunel, XxapakTepusyromme Kojie0aTenbHOE TBUKCHHE 24 1 1.12
38. I"apmonnueckue konedaHus 25 1 1.12
39. JlabopaTopHas pabora Ne3 «HMcciienoBanmne 3aBHCHMOCTH 1 6.12
NMepuoaa U YaCTOThl CBOOOIHBIX KOJIeOaHUII MATHUKA OT
€ro JITHHBI »
40. 3aTyxaromue U BeIHYKICHHBIC KOJIeOaHus 26 1 8.12
41. Pe3onanc 27 1 8.12
42. PacnipocTpanenue konedanuii B cpezie. BoyHbL 28 1 13.12
43. Jnuna BosiHbl. CKOPOCTb pacipoCTPaHEHHUS BOJIH. 29 1 15.12
44. Hcrounuku 3ByKa. 3ByKOBBIE KOJIEOAHUSI. 30 1 15.12




45. Bricora , TeMOp 1 TPOMKOCTH 3BYKa. 31 1 20.12
46. PacnpocTtpanenue 3Byka. 3ByKOBBIE BOJIHBI. 32 1 22.12
47. OTtpaxeHue 3ByKa. 9X0. 3ByKOBOUM pe30HAHC. 33 1 22.12
48. Pemrenue 3amay Ha MEXaHUYECKUE KOJIEOAHUS U BOJIHBI. 1 27.12
49. KonTpoabHas padora Ne3 mo reme «MexaHuyeckue 1 29.12
KOJIe0aHNS ¥ BOJIHBI. 3BYK»
DJIeKTPOMArHUTHOE T0JIe 25
4acoB
50. MarnuTHOe 1oJje u ero rpadguueckoe n300paxeHue. 34 1 29.12
51. OaHOPOJHOE U HEOJHOPOIHOE MArHUTHOE MOJIS. 34 1 10.01.24
52. Hanpasnenue Toka 1 HanpaBJIeHUE JTUHUA €70 MAarHUTHOTO 35 1 12.01
OJISI.
53. OO6HapyxeHrne MarHuTHOTO TIOJIS 110 €0 ACHCTBUIO HA 36 1 12.01
JIEKTpUYECKU TOK. IIpaBuio 1eBoi pyKu.
54. NHayKuyst MarHuTHOTO MOJIA. 37 1 17.01
55. MarHuTHBII NOTOK. 38 1 19.01
56. SIBneHue HNEKTPOMArHUTHON UHIYKIUU. 39 1 19.01
57. JlabopaTopHasi pabora Ne4 «M3y4eHue siBJIeHUS 1 24.01
3J1eKTPOMATHUTHOMH MHAYKIHN
58. Hamnpasnenue nnaykunonHoro Toka. Ipasuo Jlenna. 40 1 26.01
59. SIBiieHNE CaMOMHIYKIU Y. 41 1 26.01




60. [Tonydenue u nepenaya NeEpeMEHHOTO AJIEKTPUUECKOTO TOKA. 42 1 31.01
Tpancdhopmarop
61. DNeKTpOMarHuTHOE IoJIe. 43 1 2.02
62. DNEKTPOMarHUTHHIE BOJIHBI. 44 1 2.02
63. Konpgencarop. 1 7.02
64. Koneb6arenpusiii koHTYp. [TomydeHne 31eKTpOMarHuTHBIX 45 1 9.02
KoseOaHui
65. [IpuHIUTIBI PaANOCBA3U U TEIECBUACHUS 46 1 9.02
66. DJIEKTpOMarHuTHas IpUpoJia CBETa. 47 1 14.02
67. [Ipenomnenue cBera. @PU3NYECKUN CMBICTT TTOKA3aTENA 48 1 16.02
MPEJIOMIICHUSI.
68. Hucnepcus ceera. L{Bera tein. 49 1 16.02
69. CriekTpocKom u crekTporpad. 49 1 21.02
70. TuMbl ONTUYECKUX CIIEKTPOB. 50 1 28.02
71. JlaGoparopHasi padora NeS « HabsoaeHue crnjiomHoro u 1 1.03
JINHEHYaTOro CEeKTPOB HCIYCKAHUA.
72. [Tornomienne u ucmyckaHue cBeTa aTOMaMH. 51 1 1.03
[IpoucxokaeHUE JTUHENYATHIX CIIEKTPOB.
73. Pemenue 3amau Ha 351eKTpOMarHUTHBIE KOJIEOAHUS U BOJTHBI. 1 6.03
74. KonTpoabHast padora Ne4 mo teme «JIeKTPOMATHUTHOE 1 13.03
noJie»
CTtpoeHue aToMa M AaTOMHOIO SIApAa. 20
4aco0B
75. PagnoakTuBHOCTE . 52 1 15.03




76. Mopenu aTomMoB. 52 15.03
77. PagnoakTuBHBIE TpEBpaALICHUS] aTOMHBIX SIAEP 53 20.03
78. DKCIepUMEHTATbHBIE METO/IbI UCCIEOBAHMS YaCTHII. 54 22.03
79. JlaGoparopHasi padora Ne6 «/M3mepeHune ecTeCTBEHHOT0 22.03
pPaauannoHHOro oHa 103MMETPOMY.
80. OTKpBITHE TPOTOHA M HEUTPOHA. 55 3.04
81. CocrtaB aTOMHOTO siipa. SIaepHbIE CUIIBI. 56 5.04
82. Oueprus cBsasu. Jledekr macc. 57 5.04
83. Pemenwuie 3ana4y Ha ne)eKT MacC U SHEPTHUIO CBS3H ATOMHBIX 10.04
Aanep.
84. Henenue siaep ypana. Llennas peakuusi. 58 12.04
85. JlabopaTopHasi pabora Ne7 «M3y4eHue neieHus sigpa 12.04
ypaHa no ¢gpororpaguu TpeKoB»
86. Snepusiii peakrop. IIpeoGpazoBanue BHyTpEHHEN SHEPTUU 59 17.04
aTOMHBIX SIJIEp B AJIEKTPUUYECKYIO SHEPTHIO.
87. ATOMHast SHEpPreTHKa. 60 19.04
88. buonoruueckoe aeiicTBrue paanaiuu. 61 19.04
89. 3aKoH paIMOAKTUBHOTO pacaja. 61 24.04
90. TepmosinepHast peakiuusi. 62 26.04
91. DJIeMEHTapHbIE YaCTUIIbl. AHTHYACTUIIBI. 26.04
92. Pemenue 3amad Ha AedeKT Macc ¥ SHEPTHUIO CBSI3U ATOMHBIX 3.05

AACP, HAa 3aKOH PaWMOAKTUBHOI'O paciiajiad.




93. Kontpoabsnas pabora Ne5 no teme «CTpoeHune atoma u 1 3.05
atomHoOro sifpa. Ucnosib30BaHue JHEPIUU ATOMHBIX
saep»
94. JlaGoparopHasi padora Ne§ «M3yuyeHnune TpekoB 1 8.05
3apsKeHHbIX YaCTHUII 110 TOTOBBIM GoTorpadusam» (1oM.
Jaa0. padora)
JlabopaTopnasi padora Ne9 « Onenka nepuoaa
noJypacnaja HaxoAsIluXcsi B BO3AyXe NPOAYKTOB
pacmaja ra3a pajioHa»
Crtpoenue u 3BoJionus Beenennoi 6
4aco0B
9s. HTorosasi KOHTPOJIBLHAsA padoTa 3a Kypc 9 kiacca. 1 15.05
96. Cocras, cTpoeHue u npoucxoxaeHne CoJTHEUHOU CUCTEMBI. 63 1 17.05
97. bonpmme nnanetsl COTHEYHOM CHCTEMBI. 64 1 17.05
98. Masnsie Tena ConHEYHON CUCTEMBI. 65 1 22.05
99. Crpoenue, nznyuenus u 3Bontouust CoJHLA U 3BE3I. 66 1 24.05
100. CrpoeHnue u 3Bomtonus BeeneHHol. 67 1 24.05
IToBTOpEeHUE 2 yaca
101. 3aKOHEBI B3aUMOJEHCTBUS U JIBUKEHUS TEI. 1 25.05
102. MexaHuuecKkre KoeOaHusi M BOJTHBIL. 1 25.05










YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®uzuka: 7-i knacce: 6a30BbIi ypoBeHb: yueOHuUK, 7 kiacc/ [leppimkun .M.,
NBanoB A.U., Akiimonepnoe odmectBo «M3aarensctBo «IIpocBenienrer
Jlykamuk B. U. CoopHuk 3amad o ¢pusuke: Yued nocodue s yqarmmxest 7-8

KJI. CpCa. K.

METOJIUYECKHUE MATEPHUAJIbI JJIS1 YYUTEJIA
7 xJmacc

1. Mapon A. E. ®usuka. 7 kiacc: yueOHo-MeToandeckoe nmocooue/A. E. Mapos,
E. A. Mapon.- M.: [lpoda, 2014.-123,(5) c. :un.-( Junaktudaeckue MaTepuaibl).
2. ®unonosuu H. B. ®usuka.7 k1. Meroanueckoe nocodue/ H. B. dunonosuny.-
M.: lpoda, 2014.-189,(3)c.

3. [epoimkun A. B.Coopuuk 3ama4 o pusuke: 7-9 ki.: k yaueOnukam A.B.
[Ieppimknna u np. «dusnka. 7 knacey, «Pusuka .8 kiace», «Pusnka. 9 kimace»
®I'OC ( x HoBOMY yueOHUKY)/ A. B. Ilepsimikun; coct. I'. A. Jlonnosa.-13-¢
u3., mepep. u pom.- M.: U3parensctBo «k3amen», 2015.-270,(2)c. ( Cepus
«Y4eOHO-METOIUYECKUN KOMILIIEKT))

4. Munskosa P. J[. Pabouas Tetpanp mo gusuke: 7 knacc: YdyeOHoe mocodue K
yuebnuky A. B. [lepoimkuna «@usuka. 7 kinace»/P. JI. MunbkoBa, IBanosa B.
B.-8-¢ uzn., nepep. u gomn.- M.: U3natenscTBo «Ox3amen», 2014.-142, (2) c.
(Cepus «YueOHO-METOAMICCKUN KOMITJIEKT)

5. A. E. Mapomn, E. A. MapoH. OnopHbl€ KOHCIIEKTHI U Pa3HOYPOBHEBbBIE



3aganus. K yueOHuKy i1 o61ieo0pa3oBaTeIbHbIX YUeOHBIX 3aBeieHuN A. B.
[Mepoimkun «Pusuka. 7 kinacey».-CI16: OO0 «Bukropus mitocy, 2012.-96 c.

6. BanoBa B. B. Dkcnepecc-auarnoctuka. @usuka. 7 xkinacc/B. B. UBanosa.-M.:
N3narenscTBO «OK3amen», 2014.-96 c.(Cepust « Dxkcnepecc-IuarHoCTHKA )

7. Bonkos B. B., C. E. [lonsHckuii. YHUBEpCaTbHbIE MOYPOUHBIC Pa3pabOTKH 1O
dbusuke: 7 knacc.- M.: BAKO,2012.-304 c.

8 KItacc

1. BonkoB B. A. YHuBepcanbHbIe IOypOUYHBIE pa3paboTKu 1o pusnke:8 kiacc.-3-
e u3x., nepep . u gom. —M.:Bako,2012.-368c.

2. Mapon A. E. ®usnka. 8 kiacc: yuebHo-meTonuueckoe mocooue/A. E. Mapom,
E. A. Mapon.- M.: [lpoda, 2014.-125,(3) c. :un.- JIlugakTuaecKkue MaTeprasbl).

3. [lepwikuna A. B.CoopHuk 3ama4 no ¢pusuke: 7-9 ki.: k yueOHukam A.B.
[Teppimkuna u ap. «duszuka. 7 knacey, «Pusuka .8 kimacey, «Pusnka. 9 kimace»
®I'OC ( x HoBOMY yueOHuky)/ A. B. [lepsimkun; coct. I'. A. Jlonnosa.-13-¢
u3J., epep. u poi.- M.: U3aatensctBo «Jk3ameny, 2015.-270,(2)c. ( Cepus
«Y4eOHO-METOIUUECKUIN KOMILICKT))

4. Munbkoga P. [1. Terpans aisg nabopatopHbIX padoT no ¢pusmke. § Kiacc: K
yueOoHuky A. B. Ilepeimkuna «®usnka. 8 kimace»/P. /1. MunbkoBa, B. B.
WBanoBa.-8-e uzj., mepep. u gom. —M.: u3gaTenbeTBo «k3ameny, 2014.-32¢. (
Cepust «Y4eOHO-METOTUYECKUNA KOMILJIEKT)

5. MunsbkoBa P. JI. Pabouas tetpanp no ¢usuke: 8 kinacc: YueOHoe mocodue K
yueOHuKky A. B. [leppimikuna «®@usmka. 8 knace»/P. [I. MunbskoBa.- M.: Actpens,

2013.-111, (1) c.: un.- (Cepus «HoBbIi1 yueOHO-METOANYECKUIN KOMITJIEKT)



6. A. E. Mapon, E. A. Mapos. OniopHble KOHCIIEKThI U Pa3HOYPOBHEBBIE
3ananus. K yueOHuKy miist 001meo0pa3oBaTebHBIX YUeOHBIX 3aBeieHnid A. B.
[Teppiknn «Pusnka. 8 kinace».-CI16: OO0 «Bukrtopus mtocy, 2012.-96 c.

7. BanoBa B. B. Dkcnepecc-auarnoctuka. ®dusuka. § xinacc/B. B. UBanosa.-M.:
N3natenscTBO «OK3amen», 2014.-94 c.(Cepus « Dkcnepecc-aIuarHoCcTUKa )

9xnacc

1. BonkoB B. A. YHuBepcanbHble NOypouHble pa3paboTku mo pusuke:9 knacc.-3-
€ u31., nmepep . u non. —M.:Baxo,2012.-368c.

2. Mapon A. E. ®usuka. 9 knacc: yuebHo-meTonuueckoe mocooue/A. E. Mapomw,
E. A. Mapon.-11-e u3n., crepeorur.- M.: Jlpoda, 2013.-127,(1) c. :um.-
JlunakTuyeckue MaTepuabl).

3. [leppimikun A. B.COopnuk 3a1a4 no ¢pusuke: 7-9 ki.: k yueoHukam A.B.
[Teppimkuna u ap. «duszuka. 7 knacey, «Pusuka .8 kimacey, «Pusnka. 9 kimace»
®I'OC ( x HoBOMY yueOHuky)/ A. B. [lepsimkun; coct. I'. A. Jlonnosa.-13-¢
u31., epep. u poi.- M.: U3aarensctBo «Jk3amen», 2015.-270,(2)c. ( Cepus
«Y4eOHO-METOIUUECKUN KOMILICKT))

4. Munbkona P. [1. Terpans aisg nabopatopHbIX padoT no ¢pusmke. § Kiacc: K
yueoHuky A. B. Ilepeimkuna «®usnka. 9 knace»/P. JI. MunbkoBa, B. B.
WBanoBa.-5-e uzj., nepep. u gom. —M.: u3gaTenbeTBo «k3ameny, 2012.-30c. (
Cepust «Y4eOHO-METOTUYECKUNA KOMILJIEKT )

5. MunsbkoBa P. JI. Pabouas tetpanp no ¢usuke: 9 knacc: YuebHoe nocodue K
yueOHuKy A. B. [leppimikuna «®usuka. 9 knace»/P. [I. MunbkoBa.- M.:

N3natenscTBO «OK3amen», 2012.-142, (2) c.: wi.- (Cepust «YueOHo-



METOJANYECKUI KOMIUIEKT)

6. A. E. Mapon, E. A. MapoH. OnopHbl€ KOHCIIEKTBI U Pa3HOYPOBHEBBIE
3amanus. K yueOHuKy mi1s 001meo0pa3oBaTebHBIX YUeOHBIX 3aBeieHnid A. B.
[Teppimknn «Puznka. 9 kinace».-CI16: OO0 «Bukropus mtocy, 2013. -64 c.

7. IBanoBa B. B. Dkcnepecc-nuarnoctuka. dusuka. 9 kiacc/B. B. IBaHoBa.-M.:

N3natenscTBO «OK3amen», 2014.-110,(2)c. (Cepust « Dkcnepecc-auarHoCTUKA )

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
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