


MNOSICHUTEJIBHAS 3AIIMCKA

CopepxaHuie TporpaMMbl HalpaBieHO Ha (OPMUPOBAHHE E€CTECTBEHHOHAYYHOH T'PaMOTHOCTH
YYAIIUXCS W OpraHU3alui0 HM3y4YeHHs (U3MKH Ha JEATeIbHOCTHOW OCHOBE. B HeEll yduThIBAIOTCS
BO3MOXKHOCTH TipeaMmeTa B peanmmzanuu TpeboBannit GI'OC OOO Kk muiaHupyeMbIM JIMUHOCTHBIM H
METaINpeMETHBIM pe3yiibTaTaM OOYUYEHHMs, a TaKKe MEXIPEJIMETHbIC CBSI3M €CTECTBEHHOHAYYHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMUS.

OBIIAS XAPAKTEPUCTUKA YYEBHOTI'O ITPE/IMETA «®U3UKA»

Kypc dusmnkm — cuctemoobpasyowmin 4na ecteCTBEHHOHaY4YHbIX y4ebHbIX NpeaMeToB, NOCKONbKY
dU3NYECKME 3aKOHbI NIEXKAT B OCHOBE NPOLLECCOB M ABNEHUN, U3y4aemMbiX XMMUEN, BUonornen, acTpoHo-
Mmuen n pusnyeckom reorpadpuein. dusnka — 3To npeameT, KOTOPbIA HE TOIbKO BHOCUT OCHOBHOW BKNAA,
B €CTECTBEHHOHAYYHYIO KapTMHY MMpPa, HO M NpegocTaBaseT Hanbonee AcHble 06pasLbl NPUMEHEHUA
HAay4YHOro MeToAa No3HaHuA, T.e. cnocoba NnonyyeHMA AOCTOBEPHbIX 3HAHUIM 0 mupe. HakoHeu, pusnka
— 3TO NPeAMET, KOTOPbIN HApAALY C APYTMMU eCTECTBEHHOHAYYHbIMUW NPeaAMEeTaMM SOIKEH AATb
LWKONbHWKAM NpeAcTaBneHne 06 yBNEKATENbHOCTU HAYYHOTO UCCNEA0BAHUA U PAAOCTH
CaMOCTOATE/IbHOTO OTKPbLITUA HOBOIO 3HAHMA.

OpHa 13 rnasHbIX 3aga4 GU3NYeckoro obpasoBaHmA B CTPYKTYpe 0bulero obpasoBaHUsA COCTOUT B
bopmMMpPOBaAHUM eCTECTBEHHOHAY4YHOM FPAaMOTHOCTU M MHTepeca K HayKe y OCHOBHOM Maccbl 0by4ato-
LLIMXCA, KOTOPblE B AaNbHENLLEM ByayT 3aHATbI B CAMbIX Pa3HO ob6pa3Hbix chepax geaTenbHoCcTU. Ho He
MeHee BayKHOW 3a/aueit ABNAETCA BbIAB/IEHNE U NOATOTOBKA Ta/laHT/IMBbIX MONOAbIX Ntoaer ans
npoAo/KeHnst 0bpasoBaHMA 1 AanbHenL e NpodeccuoHaIbHON AeATeNbHOCTU B 06/1aCTH
€CTeCTBEHHOHAY4YHbIX UCC/IeIOBAHUIA U CO34aHUM HOBbIX TEXHO/I0TMIM. COrnacHo NPUHATOMY B MeXayHa-
poAHOM coobuiecTse onpeaeneHuto, «EctTecTBeHHOHay4YHan rPamoTHOCTb — 3TO CNOCOBHOCTb YeNoBeKa
3aHMMaTb aKTUBHYHO FPa*KAAaHCKYH NO3ULMIO NO 06LLECTBEHHO 3HAYNMMbIM BOMPOCAM, CBA3AHHbIM C
€CTEeCTBEHHbIMM HayKaMM, 1 ero roTOBHOCTb MHTEPECOBATbCA eCTeECTBEHHOHAYYHbIMKU naeamu. HayuyHo
rPaMOTHbIN YeNOBEK CTPEMMUTCA Y4aCTBOBATL B apryMeHTUPOBAaHHOM 0OCYyKAeHMM npobaem,
OTHOCALLMXCA K €CTECTBEHHbIM HayKam M TEXHONIOTUAM, YTO TpebyeT OT HEro ceayroLmnx
KOMMEeTEeHTHOCTEN:

1. Hay4dHO 06BACHATD ABNEHUA,
2. OueHMBaTb M NOHUMATb ocobeHHOCTH HAy4YHOIro nccnegoBaHus,
3. MHTEPNPETNPOBATb AadHHbIE N NCNOJ/Ib30BATb HAay4YHblI€ A0KA3aTE/1bCTBa 414 NOJTy4EHNA BbIBOAOB.

MN3yyeHne GpU3NKKM CNOCOBHO BHECTM peLuatowmii Bkaag 8 opMmmnpoBaHme ecTeCTBEHHOHaY4YHOM
rPaMOTHOCTM oByyatoLLmxca.

HNEJU U3YYEHUSA YYEBHOT' O ITIPEJAMETA «®PU3UKA»
Llenn nsyyeHuna ¢omnsmnkm Ha ypoBHe OCHOBHOro obLero obpasoBaHusa onpegeneHbl B KoHuenumm
npenogasaHua y4ebHoro npegmeta «Pursmka» B 06pasoBaTenbHbIX opraHnsaumax Poccuninckont Pepepa-
LMK, peanmsytolmx OCHOBHble 06weobpasoBaTesibHble MPOrpPaMMbl, YTBEPKAEHHOWN pelleHnem
Konnernn Munuctepctea npocselleHns Poccuiickon ®eaepaumm, npoTokon oT 3 Aekabpsa 2019 r. No
MK-4BH.

Llenn nsyueHna Gusmnku:

e npuobpeTeHne MHTepeca 1 CTPEM/IEHMA 0OYYAIOLLMXCA K HAYy4YHOMY
M3y4YEHUIO NPUPOAbI, Pa3BUTUE WX UHTENNEKTYasIbHbIX M TBOPYECKUX CNOCOBHOCTEN;



pas3BUTME NPEACTaB/IEHNIM O HAYYHOM MeTo/ie No3HaHUA U GOPMUPOBAHNE NCCNEA0BATENbCKOrO
OTHOLLEHMA K OKPYKAIOLWNM ABNEHUAM;

dbopmMMpoBaHME HAY4YHOrO MUPOBO33PEHMA KaK pe3ynbTaTa M3yYeHUA OCHOB CTPOEHUA MaTepumn u
dYHAAMEHTA/IbHbIX 3aKOHOB GU3UKU;

dopmMuMpoBaHMe NpeacTaBieHn 0 Ponr GU3NKN ANA Pa3BUTUA APYTUX €CTECTBEHHbIX HAaYK, TEXHUKU U
TEXHON0rUM;

pas3BUTME NPECTaB/IEHNIM O BO3MOXKHbIX chepax byayuien npodeccMoHanbHOM AeATeNbHOCTY,
CBsi3aHHOW ¢ PU3UKOM, NOAroTOBKA K AasibHeleMy 0by4eHMo B STOM HanpaBaeHUN.

JocTukeHmne aTnx u,eneﬁ Ha ypoBHE OCHOBHOIO O6LLI,€I'O 06pa3OBava obecneuunBaeTca peweHnem

cneayowmx 3agav:

npuobpeTeHne 3HAHUN O AUCKPETHOM CTPOEHWUM BELLLECTBA, O MEXAaHUYECKUX, TEMIOBbIX,
3NEKTPUYECKUX, MArHUTHbIX N KBAHTOBbIX ABMEHUAX;

npuobpeTeHne yMeHUn onncbiBaTb U 06BACHATbL PU3MYECKME ABAEHUA C UCNOJIb30BaHUEM
NONYYEeHHbIX 3HAHWI;

OCBOEHWE METOA0B pPeLleHMA NPOCTENLLMX PACYETHbIX 33434 C UICNONb30BaHNEM PU3NYECKUX
Mmozenen, TBOPYECKUX U NPAaKTUKOOPUEHTUPOBAHHbIX 3a43aY;

pa3BuUTUE YMEHWI HabAto4aTb NPUPOAHbLIE ABNIEHUA U BbINOIHATL ONbITbl, 7abopaTopHble paboTbl 1
3KCNepUMeHTa/IbHble UCCIeA0BaHMUA C UCMONb30BAaHMEM U3MEPUTE/NbHBIX NPUOOPOB;

0CBOEHMe NPUEMOB paboTbl ¢ MHbOpMaLMen PUIMUYECKOTO coaep KaHUs, BKAOYAs MHPOPMaLMIO O
COBPEMEHHbIX AOCTUNKEHMAX GU3UKK; aHANIN3 U KPUTUYECKOE OLEHUBAHWE MHOOPMALLUK;
3HAaKOMCTBO CO chepamm NpodeccMoHaNbHON AEATENBHOCTU, CBA3AHHbIMU C GUIUKON, U
COBpPEMEHHbIMWN TEXHONOTUAMM, OCHOBAHHbIMMU HA AOCTUKEHUAX GUINYECKON HaYKMW.

MECTO YYEBHOI'O IPEJMETA «®U3UKA» B YYHEBHOM IIJIAHE
Y4eOHbIM IJIaHOM Ha U3ydeHueGHU3UKH B 7 Ki1acce OTBOaUTCS — 68 4. (2 yaca B Heneno), B 8 kinacce — 68
4. (2 yaca B Hefien0), B 9 kiacce -68 4. (2 yaca B HEJIEI0).

COJAEPKAHUE YYEBHOT' O IPEIMETA«®PU3UKA»

71 KJIACC
Pasgen 1. dusuka 1 eé€ ponb B NO3HAHUU OKPYIKalOLLEro mmpa

®un3nKa — Hayka o Npuposae, UsydaeT GpU3nYecKme ABNEHNA: MEXaHUYECKME, TEMIOBbIE, SNEKTPUYECKME,
MarHuTHble, CBETOBbIE, 3BYKOBbIE.

dusnueckune BennumnHbl. UamepeHue pusmyeckmx senmumnH. Prusmyeckue npmbopsl. MNorpewiHocTb
nsmepeHmin. MexkayHapoaHasa cuctema einHuL,

KaK ¢ou13mnKa 1 gpyrve ecTteCcTBEHHbIE HAyKN M3yYatoT Npupoay. EcTecTBEHHOHayYHbI MeToA, NO3HAHUS:
HabnloaeHMe, NOCTaHOBKA HAayYHOro BOMNPOCA, BblABUMKEHNE TMNOTES, IKCNEPUMEHT NO NPOBEpKe
rmnotes, o6bsAcCHeHWe Habnaaemoro aBneHmaA. OnucaHne GU3nNYecKUX ABNIEHUI C NOMOLLbI0 MoAEeNEN.

AdemoHcTpauuun
1. MexaHun4yeckume, TeENNOBble, INEKTPUYECKNE, MATHUTHbIE, CBETOBbIE ABEHUA.

2. dusnyeckune npubopbl M Npoueaypa NPAMbIX USMEPEHUIA aHANOTOBLIM M UMPPOBLIM NPUBOPOM.



NabopaTtopHbie paboTbl U ONbITbI

1. OnpepeneHune UeHbl AeneHna WKanbl U3MepuTenbHoro npubopa.

2. IamepeHune paccToaHui.

3. U3amepeHne 06bEMa XKMAKOCTM U TBEPAOTO Tena.

4. OnpegeneHne pasmepos Masblx Ten.

5. U3mepeHne Temnepatypbl NPY MOMOLLM }KULKOCTHOTO TEPMOMETPA U AaT4MKA TeMNepaTypbl.

6. MpoBeaeHMe nccneaoBaHMs No NPOBEPKE rMMNOTe3bl: 4aNbHOCTb NONETA WAPMKa, NYLLEHHOTO
rOPU30OHTaNbHO, TeM 6oblue, Yem 6o/bLIE BbICOTA NyCKa.

Paspen 2. I'IepBOHaqaanble cBegeHunAa o CTpoeHnn BellecTtea

CTpoeHMe BeLecTBa: aTOMbl U MOIEKY/Ibl, X pasmepbl. OnbiTbl, AOKa3biBalOLME ANCKPETHOE CTPOEHUE
BelecTBa. OnbITbl, A4OKa3bIBaoLLME AUCKPETHOE CTPOEHME BellecTsa.

[BuKeHne YyacTumy, BewecTtBa. CBA3b CKOPOCTU ABUKEHUSA YACTUL, C TeMnepaTypoit. bpoyHoBcKoe
AsuxkeHue, anddysma. BsanmoaencrTeme 4actuu, BELWECTBA: NPUTAXKEHNE U OTTa/IKUBAHME.

Al'peI'aTHbIe COCTOAHWNA BeLWECTBA: CTPOEHNE INa308, )KM,CI'KOCTEI;'I 7 TBép,D'bIX (KpMCTaJ'II'IW-IeCKMX) TEN.
B3anmocsAasb mexay CBOMCTBAMMU BelleCTB B Pa3HbIX arperatHbIX COCTOAHUAX U UX aTOMHO-
MONEKYNAPHbIM CTPOEHNEM. OcobeHHoOCTH arperaTtHbiX COCTOSIHWIA BOAbl. B3anumocsasb mexagy CBOW-
CTBaMu BeLWECTB B Pa3HbIX arperatHblX COCTOAHNAX U UX aTOMHOMONEKYIAPHbBIM CTPOEHUNEM.
OcobeHHOoCTH arperaTtHbiX COCTOSIHUM BOApbl. OcobeHHOCTH arperaTtHbIX COCTOAAHUM BOAbl.

AemoHcTpauum

1. HabnoaeHne BPOYHOBCKOTO ABUMKEHUA.

2. HabnopaeHne audpoysnu.

3. HabntogeHune sBneHmin, 06bACHAIOLWMXCA NPUTSKEHUEM NN OTTAZIKMBAHMEM YacCTUL, BELLECTB.
NabopartopHbie paboTbl U ONbITbI

1. OueHka AnameTpa aToMa MeTo40M PALOB (C ucnonb3oBaHMem doTorpadui).

2. OnbITbl N0 HabAOAEHWUIO TENAIOBOMO PacLUMPEHUS Ta30B.

3. OnbITbl N0 O6HaAPYKEHUIO AEUCTBMA CUA MONEKYNIAPHOTO NPUTAXKEHUA.

Pasgen 3. lBuxkeHne u B3aumogencrsum

MexaHunyeckoe ABUKeHne. PaBHOMepHoe 1 HepaBHOMepHoe ABuKeHue. CKopocTb. CpeaHas CKopoCTb
NPy HEPAaBHOMEPHOM ABUNKEHUWN. PacuéT nNyTn U BpemeHu ABUXKeHUA. PaBHOMEPHOE U HepaBHOMEpPHOoe
AukeHune. CkopocTb. CpeaHAn CKOPOCTb NPY HEPABHOMEPHOM ABUMKEHUWU. PacyéTt nyTn 1 BpemeHu
ABUNKEHUS.

fiBneHne nHepuMn. 3aKOH MHepLUKN. B3anmoaencreme Ten Kak NpuUYnMHa M3SMeHeHUA CKOPOCTH
ABuxeHua Ten. Macca Kak mepa MHepTHOCTU Tena. MaoTHocTb BewecTBa. CBA3b NAOTHOCTU C KO-
YECTBOM MOJIEKY/ B eANHMLE 06bEMA BeELLLeCTBa.



Cuna Kak xapaKTepucTuka B3anmogaencteuns ten. Cuna ynpyroctv u 3akoH lNyka. UsmepeHue cunbi c
NOMOLLbIO AMHAMOMETPA. ABNEeHUE TATOTEHUA N cUNa TAXKeCTU. Cuna TAXKeCTU Ha gpyrux naaHetax (MC).
Bec Tena. HesecomocTb. CnoxeHune cui, HanpasaeHHbIX MO 04HOM NPAMON. PaBHOA4ENCTBYIOWAA CUA.
Cuna TpeHus. TpeHue CKONIbXKEeHUA U TpeHWe Nokos. TpeHue B npupoae n TexHuke (MC).

AdemoHcTpauuu

1. HabnogeHne mexaHNYECKOoro ABUMNKEHUS Tena.

2. IamepeHmne CKOpOoCTN NPAMOSIMHEHOTO ABUMKEHUS.

3. HabntogeHune aBneHmna nHepumm.

4. HabntogeHne nameHeHMA CKOPOCTU NpU B3aMMOLENCTBUM TeN.
5. CpaBHeHWe macc No B3aMMogenCcTBUIO Ten.

6. CnoxkeHne cua, HanpaBAeHHbIX NO OAHOM NPAMOIA.
NabopaTtopHblie paboTbl U ONbiTbl

1. OnpefeneHne CKOPOCTM PABHOMEPHOrO ABWMKEHMA (LapuKa B KUAKOCTU, MOAENU
3/1EKTPUYECKOro aBTOMOBMAA U T. N.).

2. OnpepeneHune cpeHeM CKOPOCTU CKOMbXKEHUA BPyCcKa MM WapUKa NO HAKNOHHOM NAOCKOCTU.
3. OnpegeneHne NNOTHOCTU TBEPAOro Tena.

4. OnbITbl, 4EMOHCTPUPYIOLLME 3aBUCMMOCTb pacTaxKeHUa (gedopmaumm) NpyRMUHbl OT NPUNOKEHHOM
cunbl.

5. OnbIThl, AEMOHCTPpUpyrouwime 3aBUMCMMOCTb CUIbl TPEHUNA CKOJIbXXEHUA OT BECa TEJ1a U XapaKTepa
conpuKacarowmnxea I'IOBerHOCTel‘;L

Pasaen 4. [laBneHue TBEPAbIX TeN, XXUAKOCTEN U ra3oB

[asneHune. Cnocobbl yMmeHbLIEHNA U yBEANYEHUA AaBNeHUA. [laBneHue ra3a. 3aBUCMMOCTb AaBNEeHUA
rasa ot o6béma, TemnepaTypsbl. [Nepeaayda gasaeHUA TBEPAbIMU TENAMU, }KUAKOCTAMM U ra3amun. 3aKoH
Mackans. NNHeBMATMYECKME MALLMHbI. 3aBUCMMOCTb AAB/E€HUA }KUAKOCTU OT rNyOUHbI.
mppocTaTnyecknii napagokc. Coobwatowmeca cocyapl. 'mapaBanyeckme mexaHmM3mol.

Atmocdepa 3emnn n atmochepHoe gasneHue. MPUUnHbI CyLLLECTBOBAHMA BO3AYLWHOM 060/104KM 3eMN.
OnbIT Toppuyennu. NamepeHne aTMochepHOro 4aBneHuns. 3aBUCUMOCTb aTMOCHEPHOTO AaBNEHUA OT
BbICOTbI HaA, ypoBHEM MopA. NMpubopbl ANna M3MepeHus aTMochepHOro AaBieHus.

[evicTBre KMAKOCTU M ra3a Ha NOrpyKEHHOe B HUX TeNo. BblTanKkuneatowan (apxmmenosa) cnna. 3akoH
Apxnmepa. MNnasaHue Ten. BosgyxonnasaHue.

AemoHcTpauum

1. 3aBMCMMOCTb faBNeHMA ra3a OT TemnepaTypbl.
2. Nepepnaya AaBAEHUA KUAKOCTbIO U FAa30M.

3. Coobuwatowmeca cocyapl.

4. TvapaBINYECKUn npecc.



5. MpoasneHne penctema aTmochepHOro AaBAeHMA.
6. 3aBUCUMOCTb BbITa/IKMBAKOLWEN CUAbI OT 06bEMA NOrPYHKEHHOM YacTW TeNa U NIOTHOCTU XKUAKOCTMU.
7. PaBeHCTBO BbITA/IKMBAIOLLEN CUbI BECY BbITECHEHHOM XUAKOCTW.

8. Ycnosue nnasaHuA Ten: NaaBaHne nnm norpyxeHue t1en B 3aBUCUMOCTU OT COOTHOLWLEHNA NJAOTHOCTEN
TENA U ULOKOCTU.

NabopaTtopHble paboTbl U ONbITbI
1. UccnepgoBaHue 3aBMCMMOCTM Beca Tesia B BoZe OT 06bEMa NOrpyKEHHOM B }KUAKOCTb YacTK Tena.
2. OnpepeneHune BbITa/IKMBAKOLLEN CU/IbI, AENCTBYIOLLEN HA TENO, NOTPYHKEHHOE B MKUAKOCTb.

3. I'IpOBepKa HE3aBUCMMOCTU BbITa}'IKVIBaI'OLLI'el‘a Chnbl, lCl|el7ICTByPO u.|,e17| Ha TeéNno B XXNAKOCTU, OT MaACCbl
TENa.

4. OnbITbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTb BbITa/IKMBAOLLEN CUbI, AEMCTBYIOLLEN HA TENO B
XUAKOCTU, OT 06bEMa NOrPyHKEHHOM B XUAKOCTb YaCTW Te/la U OT NJIOTHOCTU }KUAKOCTH.

5. KOHCTpynpoBaHWe apeomeTpa WA KOHCTPYMPOBAHME IOAKM U onpeaeneHune eé rpy3onogbeEMHOCTU.
Paspen 5. Pa6oTa n MOLLHOCTb. DHeprus
MexaHu4yecKkas pabota. MowHOCTb.

MpocTble MexaHU3Mbl: pblyar, 610K, HaKIOHHAA NAOCKOCTb. [paBuUNO paBHoBeCKSA pblvara. MpumeHeHue
NpaBuaa paBHOBECUA pblyara K 610Ky. «3010Toe NPaBUNO» MexaHWKK. KM, NpocTbIX MEXaHWU3MOB.
MpocTble MexaHU3Mbl B BbITY U TEXHUKE.

MexaHunyeckan SHEpPrua. KnHeTnyeckaa u noteHUmManbHas JHEpPruA. I'IpeBpau.l,eHme oAHOro snaa
MeXaHMYeCKoM JHeprmn B ,a,pyroﬁ. 3aKoH COXpaHEHWNA SHEPINMN B MEXaHUKE.

AdemoHcTpauuun
Mpumepbl NPOCTbIX MEXaHM3MOB
NabopaTtopHbie paboTbl U ONbITbI

1. OnpepeneHune paboTbl CUbI TPEHUS NPU PABHOMEPHOM ABUKEHUN TeNa MO rOPMU30HTAIbHOM
NOBEPXHOCTM.

2. NiccnepoBaHue ycnoBMii paBHOBECUSA pblyara.
3. UamepeHue KM HaKNOHHOW NAOCKOCTH.

4, M3yLIeHMG 3adKOHa COXpaHeHuA MeXaHUYeCKOoM SHEPTrun.

8 K/N1IACC

Paspen 1. Tennosble ABNEeHUA

Moaenu TBEpAOro, *XMAKOIo U ra30006pa3HOro cocToAHMM BellecTBa. Kpuctananyeckne n amopoHble
Tena. O6bsACHEHWE CBOMCTB ra30oB, }KNAKOCTEN U TBEPAbIX TEN HA OCHOBE MOJIOXKEHUA MOJIEKYIAPHO--
KMHEeTMYecKomn Teopmnn. CMavmMBaHME U KanuaiapHbie ABAeHUA. Ten10Boe paclUMpeHMe 1 CKaTuHe.

Temnepatypa. CeAsb TEMNEPATYPbI CO CKOPOCTbIO TEM/I0OBOTO ABUXKEHNA HaCTULL.



BHyTpeHHsAA sHeprua Cnocobbl M3MEeHEHUA BHYTPEHHEN 3Hepruu: Tenaonepeaaya U copeplieHne
paboTbl. Bugbl Tennonepeaaymn: Ten0NPoOBOAHOCTb, KOHBEKLUUA, U3YYEHME.

KonnyectBo TennoTbl. YaebHas TENJI0OEMKOCTb BeWecTBa. Tenn1oobmeH 1 TenoBoe paBHOBECHE.
YpaBHeHUe TennoBoro 6anaHca. lMnaBneHne M oTBepaeBaHUE KPUCTAN/IMYECKUX BellecTB. YaenbHas
TennoTa nnasneHua. MapoobpasoBaHue n KoHaeHcaums. UcnapeHue (MC). KuneHue. YaenbHana Tennora
napoobpaszoBaHMA. 3aBUCUMOCTb TEMMEPATYPbl KUNEHUA OT aTMOChePHOro AaBAeHns. BaarKHOCTb
BO34yXa.

DHeprma Tonamea. YaenbHada TennoTa CropaHua.

MpuHumMnbl paboTbl TennoBbix AsuraTenei. KMNJ Tennosoro asuratena. Tensosble ABUratenun n 3allmTa
oKpy:Katouler cpeabl (MC). 3aKoH coxpaHeHUA 1 NpeBpaLleHMa SHeprnmn B Tenaosbix npoueccax (MC).

AdemoHcTpauyum

1. HabnogeHne BpPOYHOBCKOro ABUMKEHWUSA

2. HabnwoaeHune andodysnu

3. HabnoaeHwe ABNEHUI CMAUMBAHUA U KAaNUANAPHBIX ABNEHUN

4. HabntogeHne TeENA0BOro pacliMpeHns Ten

5. UameHeHWe gaBneHuma rasa npy usmeHeHnn ob6bEma 1 HarpeBaHUM UK OXNAXKLEHUMU
6. MNpasunna namepeHuna TemnepaTypbl

7. Bugbl Tennonepegaym

8. OxnakaeHue npu coBeplieHnmn paboTbl

9. HarpeBaHue npu coBeplieHnn paboTbl BHELHUMM CUAAMMU

10. CpaBHeHMe TENNOEMKOCTEN PA3/INYHbBIX BELLECTB

11. HabnogeHne KnuneHms

12 .HabntogeHne NOCTOAHCTBA TeMMNepaTypbl NPU NAABAEHUN

13. Moaenu TennoBbIX ABUraTenen

NabopartopHble paboTbl U ONbITbI

1. OnbITbl NO O6HAPYXEHUIO AENCTBUA CU MONEKYNAPHOTO MPUTANKEHUSA

2. OnbITbl NO BbIPALLMBAHUIO KPUCTAI/IOB MOBAPEHHOM CON MK Caxapa

3. OnbITbl N0 HAabAOAEHWNIO TENIOBOrO PACLUIMPEHUA ra30B, XKUAKOCTEN U TBEPAbIX TEN
4. OnpegeneHune aasneHuns Bo3ayxa B 6annoHe wnpuuya

5. OnbIThl, AEMOHCTPpUpyrouime 3aBMCMMOCTb AaB1IEHUA BO34yXa OT €ro 06BbEMA 1 HarpesaHunAa nau
OoXnaxaeHumaA

6. MpoBepKa runoTesbl IMHENHOM 3aBUCMMOCTU AJIMHbI CTONOMKA KUAKOCTM B TEPMOMETPUYECKOM
TpybKe oT TemnepaTypbl



7. HabnoaeHne nsmeHeHUs BHYTPEHHEN 3HEPTUN TeNa B pe3ysibTate Tenaonepeaayn n pabotobl
BHELLHMX CUN

8. UccnepoBaHue aABneHUA TenanoobmeHa Npu cMeLmnBaHUN X0N04HOW U ropsaYelt Boabl

9. OnpepeneHne KOMYeCTBa TEMNJIOTbI, NOYYEHHOTO BOAOW NPU TENI00OMEHE C HAarpeTbiM
METaNNIMYECKUM LUNIMHAPOM

10. OnpeaeneHune yaenbHom TeNN0EMKOCTU BELLLECTBA
11. UccneposaHue npouecca ncnapeHus
12. OnpeaeneHne OTHOCUTEIbHOM B/1AXKHOCTU BO3AyXa

13. OnpeaeneHune yaenbHoW TennoTbl NNaBAEHUA Nbaa

Paspen 2. dneKTpuyecKkme U MarHUTHble ABJIeHUA

dneKkTpulauma Ten. [lpa poaa 3N1eKTPUYECKUX 3apAaaoB. B3anmoaencteme 3aparKeHHbIX Ten. 3aKoH
Ky/noHa (3aBUCMMOCTb CU/Ibl B3AUMOAENCTBUA 3aPAXKEHHbIX TeN1 OT BEIMYMHBI 3aPAL0B U PACcCTOAHMUA
MeXKay Tenamm).

dneKkTpuyeckoe none. HanpaxKEHHOCTb 31EKTPUYECKOro Noaa. MPUHLMM Cynepno3nLmm 31eKTPUYECKUX
noneu (Ha Ka4eCTBEHHOM YPOBHeE).

Hocutenu anekTpuyecknx 3apaaos. INemeHTapHbIM 31eKTpuyeckuin 3apaa. CtpoeHue aTtoma.
MPOBOAHWKN U ANINEKTPUKU. 3aKOH COXPAHEHUA 31eKTPUYECKOro 3apasa.

al'leKTpVI‘-IeCKVIIZ TOK. YcnosuA CyuwLeCtBOBaHMA INEKTPUYHECKOTO TOKa. NCTOYHMKM NOCTOAHHOIO TOKa.
ﬂ,eVICTBMﬂ INEKTPUYECKOIO TOKa (TeI'I}'IOBOG, XUMUNYECKOE, MaFHMTHOE). al'leKTpVI‘-IeCKMVI TOK B
KNOKOCTAX U ra3sax.

dneKTpuyeckas uenb. Cuna ToKa. dneKkTpuyeckoe HanpaxeHue. ConpoTuBieHMe NPOBOAHMKA.
YpenoHoe conpoTtusneHune gelectsa. 3akoH Oma gna yyacTka uenu. NocnegosatensHoe 1
napannenbHoe coeanHeHne NPOBOAHUKOB.

PaboTa M MOLWHOCTb 31EKTPMUYECKOTO TOKA. 3aKOH [Koyna— JleHua. dNeKTpuyeckune uenu u
noTpebutenn snekTpmuyeckomn aHeprum B 6biTy. KopoTKoe 3ambliKaHMe.

MOCTOAHHbIE MArHUTLI. Bsammo,u,eﬁcmme NOCTOAHHbIX MarHMToB. MarHmutHoe none. MarHuMTHOe none
3eM/In 1 ero 3HayeHue gnA XKn3HM Ha 3emne. OnbIT 3pCTep,a. MarHuTHoe none INEKTPHUYHECKOTO TOKa.
I'IpmmeHeHme INEKTPOMATHUTOB B TEXHUKE. ,ﬂ,eﬁCTBMe MaArHUTHOIro NoaA Ha NPOBOAHUK C TOKOM.
3I'IeKTpO,CI,BMI'aTeJ'Ib NOCTOAHHOIO TOKa. Mcnonb3oBaHue 3neKTpo,u,eraTenel71 B TEXHUYECKUX yCTpOﬁCTBaX
M Ha TpaHCNopTe.

OnbiTbl Papagen. ABneHUEe 3NEKTPOMArHUTHOM MHAYKUMK. MpaBuno JleHua. dneKTporeHepaTop.
Cnocobbl Nony4yeHMA 3NEKTPUYECKON IHEPTUN. DNEKTPOCTAHLUUN HA BO3OOHOBAAEMbIX MCTOYHUKAX
3Heprum.

AdemoHcTpauuu

1. dnekTpusauma Ten

2. [1Ba poAa aNeKTpUYECKMX 3apsaA0B 1 B3aMMOAENCTBUE 3apAXKEHHbIX TEN



3. YcTpoWCTBO M AENCTBME I1EKTPOCKONA

4., SneKkTpocTaTUyeckaa NHAYKuUmA

5. 3aKOH coxpaHeHWA 31IeKTPUYECKUX 3apAL0B

6. [MpoOBOAHWKM U ANINEKTPUKMK

7. MopgenupoBaHue CUN0BbIX TNHUIMA INEKTPUYECKOro NoNA

8. WNCTOYHMKM NOCTOAHHOrO TOKa

9. [encTBuA aNeKTPUYEeCKoro Toka

10. SneKTpUYECKUNI TOK B *KUOKOCTU

11. l'a3oBbI paspas

12. U3amepeHune cuabl TOKa amnepmeTpom

13. UamepeHune 31IeKTPUYECKOro HanpsaxXeHua BOJIbTMETPOM

14. PeocTaT 1 MmarasmH cCONnpoTUBNEHUM

15. B3aumoaeiicTBme NoCTOAHHbIX MarHMTOB

16. MogennpoBaHue HEBO3MOXKHOCTU pas3aeneHmna NoACOB MarHUTa

17. MogennpoBaHMe MarHUTHbIX NOAEN MOCTOAHHbIX MarHUTOB

18. OnbIT dpcTeaa

19. MarH1MTHOE None ToKa. DNeKTPOMarHuT

20. [leicTBME MArHMTHOIO NONA Ha NPOBOAHWUK C TOKOM

21 SnekTpoasuratesb NOCTOAHHOrO TOKA

22. UccnepoBaHue ABNEHUA 31IEKTPOMArHUTHOM MHAYKLUK

23. OnbITbl Papagen

24. 3aBUCMMOCTb HaNpPaBAEHUA MHAYKLUMOHHOIO TOKa OT YC/10BMI €ro BO3HUKHOBEHMS
25. dneKTporeHepaTop NOCTOAHHOIO TOKA

NabopartopHble paboTbl U ONbITbI

1. OnbITbl N0 HabAOAEHWUIO INEKTPU3ALUN TEN UHAYKLUMEN U NPU CONPUKOCHOBEHUN
2. UccnepoBaHne AeCTBMA 3IEKTPUYECKOTO NOAA HAa NPOBOAHUKN U ANINEKTPUKK
3. CbopkKa 1 npoBepKa paboTbl 3NEKTPUYECKOM LeNn NOCTOAHHOTO TOKa

4. VamepeHune n peryanpoBaHue CU/ibl TOKa

5. N3mepeHune n perynmpoBaHue HanpaxKeHns

6. MccnepoBaHue 3aBUCMMOCTM CUANbI TOKA, nayuwero yepes pe3mctop, ot ConpoTmnBaeHUA pe3ncTtopa 1
HanpAXeHnA Ha pe3ncrtope



7. OnbITbl, AEMOHCTPpUpytow e 3aBUCMMOCTb SNNIEKTPUYHECKOTO CONPOTUBNEHNA NPOBOAHUNKA OT €ro
ANNHbI, NAoWaan nonepevyHoro ce4eHna n matepmnana

8. [llpoBepKa nNpaBuNa CIOKEHUA HANPAXKEHUA NPU NOCNEeA0BaATE/IbHOM COEAMHEHUM ABYX PE3UCTOPOB
9. TposepKa NpaBuaa gnsa CU/bl TOKA NPU NapannesbHOM COegUHEHUN PE3NCTOPOB

10. OnpeaeneHune paboTbl 3/1IEKTPUYECKOTO TOKA, MAYLLErO Yepes pe3ncTop

11. OnpeaeneHne MOLLHOCTM 3N1EKTPUYECKOTO TOKA, BblAENAEMOM HA pe3ncTope

12. UccnepgoBaHue 3aBUCMMOCTM CUJTbl TOKA, UAYLLETO Yepes TAMIMOYKY, OT HAMNPSAMKEHNA Ha Hel

13. Onpeaenexue Kl Harpesatens

14. UcchepgoBaHue MarHUTHOrO B3aMMOAENCTBUA NOCTOAHHbIX MAarHUTOB

15. M3yyeHne MarHUTHOro noas NOCTOAHHbIX MAarHUTOB MPU UX 06 beAMHEHUM U pas3aeneHun

16. UccnepoBaHue geicTBUA 3EKTPUYECKOTO TOKA Ha MAarHUTHYIO CTPENKY

17. OnbIThI, AEeMOHCTpUpytoutne 3aBMCMMOCTb CUNbI B3aMMO,ﬂ|el;'ICTBMﬂ KaTyWKN C TOKOM U MarHnTa oT
CUNbl TOKA U HAaNpPaBNEHNA TOKA B KaTyLllKe

18. M3yyeHne AencTBMA MarHUTHOIO MOS HA NPOBOAHMK C TOKOM
19. KoHcTpynpoBaHue u un3yyeHue paboTbl anekTpoasuratens
20. N3amepeHune KN sanekTpoasurateibHOM YCTaHOBKM

21. OnbITbl NO UCCIEA0BAHMUIO ABNEHUA 3/IEKTPOMArHUTHOM UHAYKUUMK: UCCNEeA0BaHNE U3MEHEHWI
3HAYEHUA M HaNpPaBAEHUA MHAYKLUMOHHOIO TOKa.

9 KN1ACC

Paspen 1. MexaHuuyeckune apneHus

MexaHun4yeckoe asukeHune. MatepuanbHas TouKa. Cuctema oTcyéta. OTHOCMTENBHOCTb MEXaHUYECKOTO
ABUXeHua. PaBHoMepHoe NpAMOIMHEHOEe ABUXKEHME. HepaBHOMEpPHOE NPSAMOJIMHENHOE ABUXKEHME.
CpeaHAs U1 MrHOBEHHAA CKOPOCTb Tefa NPy HEPABHOMEPHOM ABUMKEHUN.

YckopeHue. PaBHOYCKOpPEHHOEe NpPsIMOIMHeHOe ABuKeHne. CBoboaHoe nageHune. OnbiTbl Fanunes.

PaBHOMepHOE ABUMKEHME NO OKPYKHOCTU. Mepunog 1 yactota obpauwieHus. JInHneHaa 1 yrnosas
CKopocTU. LeHTpocTpemuTenbHoe ycKkopeHue.

MepBbii 3aKOH HblOTOHA. BTOpO11 3aKOH HbtoTOHa. TpeTuit 3akoH HbtoToHa. MpuHLMN cynepnosnumm
cun.

Cuna ynpyroctu. 3akoH yKa. Cuna TpeHuA: cuna TPEeHUs CKONbXKEHUSA, CMna TPEHMA NOKOoA, Apyrue BuAabl
TpeHus.

Cuna TAXKECTM M 3aKOH BCEMUPHOTIO TAroTeHMA. YcKopeHne cBoboaHOro nagexHua. AsmxeHne nnaHet
Bokpyr ConHua (MC). MNepBas KocmMYecKaa CKOPOCTb. HEBECOMOCTb 1 NeperpysKu.

PaBHOBecMe maTepuanbHOM TOUKN. ABCONOTHO TBEpAOE Teno. PaBHoBecKe TBEPAOro Tena ¢
3aKpenéHHOM ocbto BpaweHns. MomeHT cuibl. LLeHTp TaxkecTw.



Nmnynbc Tena. MameHeHne nmnynbca. UMNynbe cubl. 3aKOH COXPaHEHUs MMNybca. PeakTMBHOe
AsuxeHue (MC).

MexaHun4yecKasa paboTa U MOLWHOCTb. PaboTa cun TaxecTn, ynpyroctu, TpeHns CBsasb aHeprum n paboTbl
MoTeHUMaNbHan sHepPrua Tena, NOAHATOro Haj, NOBEPXHOCTbIO 3eMN. NOTeHLMANbHAA SHEPTUA CKATOM
npy*uHbl. KNHeTUYecKana sHeprua. Teopema 0 KUHETUYECKOM SHEPTUN. 3aKOH COXPaAHEHMUA
MeXaHWY€eCKOM 3Hepruu.

AdemoHcTpauum
1. HabnogeHne mexaHMYeCcKoro ABMXKEeHUA Tela OTHOCUTE/IbHO Pa3HbIX TeN OTCHYETA

2. CpaBHeHWe NyTel U TPAEKTOPUIA ABUKEHUA OQHOIO M TOTO e Tena OTHOCUTENbHO Pa3HbIX TeN
OTCYéTAa

3. M3mepeHune CKOpPoCTM M YCKOPEHUA NPAMOIMHENHOTO ABUMKEHUA
4. WccnepoBaHne NPU3HAKOB PAaBHOYCKOPEHHOrO ABWMMKEHWA
5. HabntopeHune aBuxKeHUA TeNa No OKPYKHOCTU

6. HabntogeHne mexaHUYECKUX ABAEHNIN, NPOUCXOAALLMX B CMCTEME OTCUYETA « TenexKka» npu eé
PaBHOMEPHOM M YCKOPEHHOM ABUXEHUN OTHOCUTENIbHO KabuHeTa dpU3nKM

7. 3aBMCMMOCTb YCKOPEHMA TE€NA OT MacCbl TENA U AENACTBYIOLWLEN HA HETO CUJbI
8. HabnwoaeHve paBeHCTBA CMA NPU B3aMMOLENCTBUMN Ten

9. MameHeHWe Beca Tena Npu YyCKOPEHHOM ABUKEHUN

10.Nepepava mnynbca NPy B3aMMOLENCTBUM TEN

11.NMpeobpa3oBaHMA IHEPIUN NPU B3aUMOAENCTBUN TEN

12.CoxpaHeHne nmnynbca Npu Heynpyrom B3aumoaencTsmnm

13.CoxpaHeHune nmnynbca Npu abcosoTHO YNpPYyrom B3anuMoaencremm
14.HabnoaeHne peakTUBHOIO ABUMKEHUSA

15.CoxpaHeHne MmexaHM4YeCcKoM sHeprm npmn ceoboa4HOM NageHUm

16. CoxpaHeHne mexaHU4eCcKoM SHePrMn Npu ABUKEHUM Tena nog, 4eNCTBUEM NPYKMHbI
NabopaTtopHbie paboTbl U ONbITbI

1. KoHCTpynpoBaHMWe TpaKTa 1A pasroHa v Aa/ibHeMWero paBHOMEPHOTO ABUKEHUA WapuKa uam
TENEKKM

2. OnpepeneHune cpegHein CKOPOCTU CKONbKEHUA BPYCKa AW ABUMKEHUA APUKa NO HaKJAOHHOM
NI0CKOCTH

3. Onpe,u,eneHme YCKOpEeHWNA TeNa Npn paBHOYCKOPEHHOM ABUXEHUA MO HaKMOHHOM NAOCKOCTH

4. NcchepoBaHme 3aBUCUMOCTH nyT¥® OT BpeMEHU Npn PpaBHOYCKOPEHHOM ABUXKEHUN 6e3 HaYyanbHOM
CKOpoOCTU



5. MpoBepKa rmnoTesbl: eCAn NPU PaBHOYCKOPEHHOM ABUMKEHMM 63 HauaNbHOW CKOPOCTU NyTU
OTHOCATCA KaK pPAA HEYETHbIX YNCeN, TO COOTBETCTBYIOLLME NPOMENKYTKM BPEMEHU OANHAKOBbI

6. NccnepoBaHume 3aBUCUMOCTU CUbI TPEHUA CKONIbXKXEHUA OT CU/1bl HOPMAJIbHOTO AaBAEHUA
7. Onpeagenenune KoaddmUNEHTa TPEHUA CKOJIbKEHUA
8. OnpepeneHune }KECTKOCTU NMPYHKUHDI

9. OnpeaeneHune paboTbl CUbl TPEHUA NPU PABHOMEPHOM ABUMKEHWUM Tea MO FOPU30HTaNIbHOM
NOBEPXHOCTU

10.0npegeneHne paboTbl CMAbI YNpPyroctu npu nogbEéme rpysa ¢ MCNoAb30BaHWEM HEMOABUMKHOIO U
noaBu»KHoOro 6,10K0B

11./3yyeHMe 3aKOHA COXpPaHEHUA SHEpPrum

Pasaen 2. MexaHuueckne KonebaHna 1 BOJIHbI

KonebatenobHoe agukeHmne. OCHOBHbIE XapaKTEPUCTUKM KonebaHMi: nepmoga, 4acToTa, aMnanTyaa.
MaTemaTU4eCcKnin 1 NPYKUHHbIN MAaATHUKK. MpeBpaLLeHme IHeprum Npu KonebatenbHOM ABK-
KeHuu. 3aTyxatowme KonebaHuA. BoiHyKaAeHHble KonebaHnA. PesoHaHC. MexaHnyYecKkue BO/HbI.
CBOICTBa MeXaHWYeCKUX BOJH. [Npo A0/IbHbIE U NONepeYHble BOIHbI. J1MHA BONHbI U CKOPOCTb eé
pacnpocTpaHeHuns. MexaHUYecKne BOHbI B TBEPAOM Tene, cemcmudyeckme BosiHbl (MC).

3BYK. [POMKOCTb 3BYKa 1 BbicoTa TOHa. OTpaxeHue 3ByKa. MHPpa3ByK M yIbTPas3ByK.
AdemoHcTpayum

1. HabnoageHne KonebaHWin Ten noa AENCTBUEM CUNbI TAMKECTM U CUAbI YIPYTrOCTU

2. HabnogeHune konebaHui rpysa Ha HUTU U Ha NPYXKUHE

3. HabntoaeHue BbIHYXAEHHbIX KonebaHU 1 pe3oHaHca

4. PacnpocTpaHeHue NpPoAo/ibHbIX M NONepeYHbIX BOAH (Ha moaenmn)

5. HabntogeHne 3aBUCMMOCTU BbICOTbI 3BYKa OT 4aCTOTbl

6. AKYCTUYECKMIN pe30HaHC

NabopartopHble paboTbl U ONbITbI

1. OnpepgeneHune 4acToTbl U Nepuoaa KonebaHui maTemMaTUYEeCKOro MaaTHUKa

2. OnpepeneHune 4acToTbl M Nepruoaa KonebaHu NPYKMHHOTO MaATHMKA

3. WccnepoBaHue 3aBUCMMOCTU Nepmroaa KonebaHnin NogBeweHHOTo K HATU rpy3a OT AJIMHbI HATK
4. NcchepoBaHue 3aBUCMMOCTM Nepuoaa KonebaHum npyKMHHOrO MaaTHMKA OT MACCbl rpy3a

5. MpoBepKa He3aBUCMMOCTU Nepunoga KonebaHu rpysa, NogBeELEHHOr0 K HATKU, OT Macchbl rpy3a

6. ONbITbl, AEMOHCTPMPYIOLWME 3aBUCUMOCTb Nepuoaa KoiebaHnin NPyKMHHOTo MasTHMKa OT Macchbl
rpy3a v »ECTKOCTM NPYKUHbI

7. U3mepeHune yckopeHus cBo6o4HOro nageHuns



Paspen 3. n1eKTpoOMarHMTHoe NnoJsie U 3/1IeKTPOMArHUTHbIE BOJIHDbI

DIeKTPOMarHUTHOE nose. DNEeKTPOMArHUTHbIe BO/IHbl. CBOMCTBA 3/IEKTPOMArHUTHbIX BO/H LLIKana
3/IEKTPOMArHUTHbIX BOJIH. MMICNON1b30BaHME 31€KTPOMArHUTHbIX BOJIH A/17 COTOBOM CBA3M.

dNneKTpoMarHuTHas npupoaa ceeta. CKOpocTb cBeTa. BosHOBbIE CBOMCTBA CBETA.
AemoHcTpauuun

1. CBoMCTBa 3/1€KTPOMArHUTHbBIX BOJH

2. BonHoBble CBOWCTBA CBETA

NabopaTtopHbie paboTbl U ONbITbI

1. 3yyeHne cBOMNCTB 31EKTPOMArHUTHbIX BOJIH C MOMOLLbIO MOBunbHoro TenedoHa

Paspen 4. CeBeTtoBbIE ABNEHUA

JlyyeBaa mogens cBeTa. MICTOUHMKM cBeTa. NpAMOnMHeHoe pacnpocTpaHeHue ceeTa. 3atmeHma ConHua
n NlyHbl. OTpaxkeHue ceeTa. N10CcKoe 3epKasio. 3aKOH OTpaKeHun CBeTa.

I'IpenomneHme cBeTa. 3aKoH npenomneHunAa CBeTa. NonHoe BHYTPEeHHEeEe OTpa*XeHne CBEeTa.
Mcnonb3oBaHWe NOAHOIO BHYTPEHHENO OTPa*XeHnA B ONTUYECKNX CBETOBOAAX.

Nnnza. Xoa nyyelt B ivH3e. OnTuyeckan cuctema ¢otoannaparta, MMKpockona u Teneckona (MC). MNnas
KaK onTuyecKasa cuctema. bamM3opykocTb M 4anbHO30PKOCTb.

PasnoxkeHune 6enoro ceeta B CNeKTp. OnbITbl HotoTOHA. CnoxKeHune CneKTpanbHbIX UBeToB. ucnepcma
cBeTa.

AdemoHcTpauyum

1. NMpamonnHenHOe pacnpocTpaHeHmMe cBeTa.

2. OTparkeHue cBeTa.

3. MonyyeHne n3o06parkeHN B NOCKOM, BOFTHYTOM U BbIMYK/J0M 3epKasax.
4. MpenomneHue ceeTa.

5. OnTuyeckuii ceetTosoa,

6. Xopa nyyen B cobupatowleit nH3e.

7. Xop nyyen B paccemBatowWwemn NnHse.

8. MonyyeHune n3obparkeHn ¢ NOMOLLbIO JINH3.

9. MpuHumn gencrena ¢oToannaparta, MUKPOCKONA 1 Teneckona.
10.Mopaenb rnasa.

11.Pa3norkeHne 6enoro cBeTa B CNEKTP.

12.MonyyeHne 6enoro ceeta Npu CNOXKEHUN CBETA PA3HbIX LBETOB.
NabopartopHble paboTbl U ONbITbI

1. ccnepoBaHWe 3aBUCMMOCTM Yr/ia OTPaXKEHUA CBETOBOMO /ly4a OT yraa NageHus.



2. M3yyeHune xapaKTepUCTUK U306parkeHMaA npegMeTa B NJIOCKOM 3epKase.

3. UccnepoBaHme 3aBUCMMOCTYM yr1a NPesioM/IEHUA CBETOBOIO /lyya OT yria NageHusa Ha rpaHuue
«BO3YX—CTEK/0Y.

4. MNony4yeHne M306paKeHNn C NOMOLLbIO COBMpPaOLLEN TNH3bI

5. OnpeaeneHve GOKYCHOIo PAacCTOAHUA M ONTUYECKOM CUbl COBUPALOLLEN NUH3bI.

6. OnbITbl NO Pa3/IOXKeHMIO BENOTo CBETA B CNEKTP.

7. OnbITbl NO BOCMPUATUIO LIBETA NPEeAMETOB Npu Ux HabntoaeHUn Yepes LpeTosble GUALTPDI.

Paspen 5. KBaHTOBbIE ABNEHUA

OnbITbl Pesepdopaa n nnaHeTapHaa mogenb atoma. Mogenb atoma bopa. McnyckaHue v norioweHne
cBeTa aToMom. KBaHTbI. JIMHeNYaTble CNeKTpbl.

PagmoaktmBHOCTb. Anbda, 6eta n rammansnydeHma. CtpoeHme aToMHOro aapa. HyknoHHaa moaenb
aTomHoro agpa. N3otonbl.

PaguoaKTmBHble npesBpalleHus. MNepuoa nosypacnana aToMHbIX S4ep.

AfepHble peakumn. 3aKOHbI COXPaHEHUA 3apAA0BOro U MacCoBOTO Yncen. IHeprus CBA3M aTOMHbIX
Aanep. CBA3b Maccbl M 3HEPTUN. Peakumm cuHTe3a n aeneHuns agep. MctouHmnkmn sHeprmn ConHua v 3BE34,
(MC).

ApepHana saHepreTuKa. [lencTBna pagnoakTUBHbIX U31YYEeHUI Ha *Kueble opraHnambl (MC).
AdemoHcTpauuun

1. CneKTpbl U31y4EeHMA U NOTNOLLEHMA.

2. CneKTpbl pas/INYHbIX ra3os.

3. CneKTtp BOgOpOAA.

4. HabnoaeHue TpeKkoB B Kamepe BunabcoHa.

5. PaboTa cHETUMKA MOHUIUPYHOLLMX U3TYYEHNIA.

6. Perncrtpauma nsnydyeHua npmpoaHbIXx MMHEPanoB 1 NPOAYK TOB.

NabopaTtopHbie paboTbl U ONbITbI

1. HabntoaeHne cnAOLWHbIX U IMHENYATbIX CNEKTPOB U3NYYEHUS.

2. iccnepoBaHWe TPEKOB: U3MEPEHUE SHEPTUM YACTULbI MO TOPMO3HOMY NyTH (No dpoTorpaduam).
3. U3mepeHune paanoakTMBHOro GpoHa.

NosTOopUTENbHO-0606WatOWMIA Moayb

MNoBTopUTENbHO-0606LW AWM MOAYNb NPpeAHa3HAYeH Ans cucTemaTnsaumm n ob6obueHns
npeagMeTHOro CoAepKaHUA M oNbiTa AeATENbHOCTU, NPUOBPETEHHOIO NPU U3YyYeHUM BCcero Kypca dpusm-
KM, @ TaKKe gna noArotoBKM K OCHOBHOMY rocyapCTBEHHOMY 3K3amMeHy Nno ¢pusnke gna obydatowmxcs,
BblOpaBLUMX 3TOT y4ebHbIN Npeamer.



Mpun n3yyeHNn faHHOrO MOAYNA PeannusyoTca U CUCTEMATUINPYIOTCA BUAbI AeATEe/IbHOCTU, Ha OCHOBe
KOTOPbIX obecneumBaeTca AOCTUNHKEHUNE NPEAMETHbLIX U MEeTanpegMeTHbIX NIaHNPYEMDbIX Pe3y/ibTaTOB
O6y‘-IeHl/IF|, d)OpMMpyeTCﬂ eCTeCTBEHHO-HAYy4YHAA rPpaMOTHOCTb: OCBOEHMNE Hay4YHbIX METOA40B
ncenenoBaHmA ABJIEHUM npunpoabl U TEXHUKU, OBlageEHNE YMEHNAMUA 06BbACHATD ¢M3M‘-IeCKMe ABNEHNA,
NPpUMeHAA NoJTy4eHHbIE 3HaHUA, pellaTb 3a4a4U1, B TOM YUC/IE KAYECTBEHHbIE U SKCNEPUMEHTA/IbHbIE.

MPMHLMNNANBLHO AEATENbHOCTHbIV XapaKTep AaHHOMo pa3gena peanunsyercs 3a CYET TOro, YTOo yyalumeca
BbIMNONHAIOT 334aHMSA, B KOTOPbIX UM Mpea/iaraeTca:

e Ha OCHOBE MOJ/IyYEHHbIX 3HAHWI pacno3HaBaTb U HAYYHO 06 BACHATL GU3UYECKUE ABIEHMA B
OKpY*Katolen Nnpupoae 1 NnoBceaHEBHOM KU3HW;

e  LCNO/Ib30BaTb Hay4YHble METOAbI UCCeA0BaHUA PUIMUECKUX ABNEHUI, B TOM YUCAE A5 NPOBEPKU
rMnoTes 1 NosydYyeHusa TeopeTUYECKUX BbIBOAOB;

e 06bACHATb Hay4Hble OCHOBbI HAMboNEe BaXKHbIX AOCTUKEHUN COBPEMEHHbIX TEXHONOMNM, HaNnpumep,
NPaKTUYECKOro UCMNO/1b30BaHMA Pa3INYHbIX UCTOYHMKOB SHEPIMU HA OCHOBE 3aKOHA NpeBpaLLeHMA U
COXPaHEHUs BCEX U3BECTHbIX BUAOB SHEPTUN.

Kaxkaas M3 Tem A@HHOTO pa3aesna BKAKYaEeT SKCNepMMeHTaIbHOe ncc/ieaoBaHne obobulatouiero
XapaKTtepa. Pa3zen 3aBepliaeTcs NpoBeieHNEM AMarHOCTMYECKOM U OLEHOYHOM PaboTbl 33 Kypc oc-
HOBHOW LUKObI.

INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA
YUYEBHOI'O NIPEIMETA «®U3UKA»
Ha YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHusA

JIMYHOCTHLIE PE3VJIbTATBI
Mampuomuy4eckoe socnumadue:

e NpOAB/NEHUE UHTEPECA K UCTOPUMN U COBPEMEHHOMY COCTOAHMIO POCCMIMCKON GU3NYECKOM HayKK;
e LEHHOCTHOE OTHOLLEHME K AOCTUHKEHMUAM POCCUMCKUX YUEHDBIX GU3MKOB.

rpCl.'H{aClHCKOC u ayXOGHO-HpCIGCMGGHHOC eocnumadue:

e [OTOBHOCTb K aKTUBHOMY Yy4aCTUIO B O6CY)‘KLI,EHMVI O6LLI,ECTBeHHO-3Hal-IVIMbIX N 3TUYHECKUX I'IpO6.I1€M,
CBA3aHHbIX C MPAaKTUYECKMM NPUMEHEHNEM ,CI,OCTVI)‘KeHVIl\/‘I d)VI3VIKVI,'
e OCO3HAHME BaXHOCTU MOpPa/Z1bHO-3TU4ECKUX NPUHUMNNOB B Ae€ATE/IbHOCTU yHéHOFO.

3cmemuyecKoe socnumadue:

e BOCMPUATUE ICTETUYECKUX KAuecTB GU3NYECKOMN HayKN: €€ rapMOHMYHOIO NOCTPOEHMA, CTPOFOCTH,
TOYHOCTM, NAKOHUYHOCTM.

LleHHOCMU Hay4yHO20 NO3HAHUA:

e 0CO3HaHMeEe UEHHOCTU GU3NYECKOM HayKM KaK MOLLHOMO MHCTPYMEHTA NO3HAHMA MMUpPaA, OCHOBbI
pPa3BUTUA TEXHONOTUIA, BaXKHeENLLIe COCTaBAAIOWEN KYNbTypbl;
e pa3BUTME Hay4HOM Ntob603HATENBbHOCTM, MHTEPECA K UCCNea0BaTeIbCKON AeATeNbHOCTH.



dopmuposaHue Kynbmypbl 300p08bA U IMOYUOHAAbHO20 6aazononyvus:

0CO3HaHMe LLeHHOCTN 6e30nacHOro 0b6pasa *KM3HW B COBPEMEHHOM TEXHOIOTMYECKOM MUPE,
BaXKHOCTU NpaBu 6e30nacHOro NoBeAeHUs Ha TPAHCMOPTe, Ha JOPOrax, C INEKTPUYECKUM U
TennoBbiM 060pyA0BaHWEM B OMALLHUX YCNOBUAX;

chopMMPOBAHHOCTL HaBblKa pedaeKkcum, NPUsHaHWe CBOEro Npasa Ha OWKBKyY M TaKoro e npasa y
ZApyroro Yyenoseka.

Tpydosoe socnumaHue:

aKTMBHOE y4yacTUe B pelleHnn NPaKTUYECKMX 3a4a4 (B pamKax CeEMbM, LKO/bI, ropoaa, Kpas)
TEXHO/IOTMYECKOM U COLMANbHOM HAaNPaBNIEHHOCTH, TPEDYIOLLMX B TOM YMCAE U PUSUYECKUX 3HAHUIA;
MHTEPEC K MPAKTUYECKOMY M3y4yeHUto npodeccuin, cBA3AHHbIX C GU3UKOMN.

JKonoz2uyeckoe socnumaHue:

OpUWeHTaums Ha NpMMeHeHne PU3MYECKMX 3HaHUM ANA pelleHns 3a4a4 B 061acTu oKpyrKawoLle
cpeabl, N1aHMPOBAHUA NMOCTYMKOB M OLEHKU UX BO3MOKHbIX NOCNEACTBUIN AN OKpYKatoLwel cpeapl;
0CO3HaHMe rNobanbHOro XxapakTepa 3KONIOTMYECKMX NPobaem M nyTen UX peLleHuns.

Adanmayusa oby4aroue2oca K UsmMeHAWUMCA yca08UAM cOyuaabHol U npupodHoli cpedbi:

noTpebHOCTb BO B3aMMOAENCTBUM NPU BbINOJIHEHWUM UCCNeA0BaHUIA U NPOEKTOB GDU3NYECKOM
HanpaBAEHHOCTU, OTKPbLITOCTb ONbITY M 3HAHUAM OPYIUX;

NOBbIWEHWNE YPOBHA CBOEM KOMMETEHTHOCTU Yepes3 MNPaKTUYECKYHO AeATEeIbHOCTb;
noTpebHOCTb B pOPMMPOBAHMM HOBBIX 3HAHWIA, B TOM YMcae GopMyanpoBaTb

naen, NOHATUA, TMNoTesbl 0 GU3MYECKUX OOBEKTAX U ABNEHUSAX;

0CO3HaHWe AePpUUMTOB COBCTBEHHbIX 3HAHUN U KOMMNETEHTHOCTEN B 061aCTU GUBUKK;
NAaHUPOBaHME CBOEro Pa3BUTUA B NPUOBPETEHMM HOBbIX GU3UYECKUX 3HAHUI;

CTpemMneHue aHaAn3npPoBaTb U BbIABAATbL B3aMMOCBA3M NPUPOAbl, 06LLEeCTBa U SKOHOMUKM, B TOM
Yymncae C UCNob3oBaHMeM GUBNYECKUX 3HAHUI;

OLLeHKa CBOUX AEUCTBUN C YYETOM BAUAHUA HA OKPYKAIOLLYIO Cpealy, BO3SMOMHbIX rN06aibHbIX
nocneacTsui.

METAIIPEJIMETHBIE PE3VJIBTATHI
YHuBepcaibHbIe IO3HABATEIbHbIC 1CHCTBUA

Bazosvie nocuyeckue oelicmeus.:

BbISIBNIATb U XapaKTEPM30BaTb CYLLECTBEHHbIE MPU3HAKN 0O6BEKTOB (ABNIEHUN);

YCTaHaB/IMBATb CYLLECTBEHHbIM NPU3HAK KnaccuduKaumMm, oOCHOBaHUA 4719 0606LLEHNS U CPAaBHEHUS;
BbIAB/IATb 3aKOHOMEPHOCTU N NPOTUBOPEUMA B pacCMaTpMBaeMbIX PpakTax, 4aHHbIX U HabnoaeHUsX,
OTHOCALWMXCA K GU3UYECKUM ABIEHUAM;

BbISABNSATb NPUYUHHO-C/IEACTBEHHbIE CBA3M NPU U3YyYEHUU GU3UUYECKUX ABIEHUIN U NPOLLECCOB; AeNaTb
BbIBOAbI C UCMO/Ib30BaHNEM AeAYKTUBHbIX U MHAYKTUBHbIX YMO3aK/O4EHUI, BblABUIaTb rMMNOTE3bI O
B3aMMOCBA3AX GUINYECKUX BESTUUUH;



CaMOCTOATENbHO BbIBMpPaTb cnocob pelueHnsa yuebHon dpuanyeckon 3agaun (cpaBHeEHUE HECKObKUX
BApPMAHTOB pelleHus, BbIbOp Hanbosee NOAXOAALLENO C YY4ETOM CAMOCTOATENbHO BblAENeHHbIX
KpuTepues).

Bazosvie uccreoosamenvckue oelicmeus:

MCMONb30BaTb BOMPOCHI KaK UCC/IeA0BaTeIbCKMIA MHCTPYMEHT NO3HAHMS;

NPOBOAUTbL MO CAMOCTOATE/IbHO COCTABNIEHHOMY MJ1aHY OMbIT, HECNOXKHbIN PUINYECKUI IKCNEPUMEHT,
HebobLoe nccnegoBaHme GU3NUECKOTO ABNEHUSA;

OLeHMBATb HA NPUMEHUMOCTb U AOCTOBEPHOCTb MHGOPMALMIO, MONYYEHHYIO B XOA4E UCCAEA0BaAHMA
NN 3KCNEPUMEHTa;

camocToATeNbHO GopMyANpPoBaTb 0606LWEHNA N BbIBOAbI NO pe3yibTaTaM NPOBEAEHHOIO
Habnto4eHusA, onbiTa, UCCNEA0BAHUS;

NPOrHO3MpPOBaTb BO3MOXHOE Aa/ibHenwwee pa3BuTHe GU3NYECKMX NPOLLECCOB, a TAKKe BblABUIATb
npeAnonoXeHna ob Ux pasBUTUN B HOBbIX YCOBUAX U KOHTEKCTAX.

Paboma ¢ ungopmayueti:

NPUMEHATb Pa3INYHbIe METOAbI, UHCTPYMEHTbI U 3aNpOoCbl NPY Noucke n otbope nHGopmauumn nam
AAHHbIX C YY4ETOM NPeasIOKEHHOM yuebHoM pU3mMyeckom 3agaum;

aHaNM3MpoOBaTb, CUCTEMATU3NPOBATL U MHTEPNPETUPOBATL MHGOPMALMIO PA3NNYHBIX BUAOB U GOpM
npeacTaBAeHus;

CaMOCTOATE/IbHO BbIOMPaTb ONTUMAbHYO GOpPMY NpeacTaBaeHna HGOPMaLMK U UANKOCTPUPOBATD
pellaemble 3343a4M HEC/IOKHbBIMM CXEMAMM, ANarpaMmMmamu, MHOM rpaduKom 1 ux KomBbMHaUNAMM.

YHuBepcajibHble KOMMYHHMKATHBHbBIE J1eliCTBUS

Obwenue:

B XoA4e obcyxaeHna yuebHOro matepumana, pesynbTaToB 1abopaTopHbIX PpaboT M NPOEKTOB 3a4aBaTb
BOMPOCbI MO CyLLEecTBY 06CyKAaeMOMN TEMbI U BbICKa3blBaTb NAEWN, HALLEIEHHbIE Ha peLUeHMe 3a4aumn
W nogaepraHue bnaroxenatesibHOCTU 0OLWEHUS;

COMNOCTaB/IATb CBOW CYXKAEHUA C CYXKAEHMAMMN APYIUX YY4AaCTHUKOB Ananora, obHapyKuMBaTb pasinyune
M CXOACTBO NO3ULUN;

BblPa*kaTb CBOIO TOUKY 3PEHUA B YCTHbIX M MUCbMEHHbIX TEKCTAX;

nyb6AMYHO NPeacTaBNATb pe3y/bTaTbl BbIMONHEHHOrO GMU3MYECKOTO ONbITa (3KCNEPUMEHTA,
nuccnefoBaHUA, NPOEKTa).

Cosmecmuas OesamenibHOCMb (COMPYOHUYECMBO):!

NOHMMATb M UCNONb30BaTh NPENUMYLLLECTBA KOMAHAHOM U UHAMBUAYANbHOW PaboTbl NPU peLleHnm
KOHKpPEeTHOM pusmnyeckoi npobnemsl;

NPUHUMATb LeNI COBMECTHOM AeATeNbHOCTM, OPraHM30BbIBATb AENCTBUA MO €€ AOCTUHKEHMUIO:
pacnpefenAatb Poau, 06CyKaaTb NPOLECCHl U pe3y/ibTaTbl COBMECTHOM paboTbl; 0606wWaTe MHEHMA
HECKOJIbKUX Ntoaen;

BbINO/IHATL CBOO YacCTb paboTbl, AOCTUTan Ka4eCTBEHHOrO pe3y/ibTaTa Mo CBOEMY HaMpPaBAEHUIO U
KOOPAUHMPYSA CBOM AENCTBMA C APYTMMUN YNeHaMM KOMaHAabI;



OLEHMBaTb KAaYeCTBO CBOErO BK/IaZa B 06N NPOAYKT MO KPUTEPUAM, CAMOCTOATENIbHO
chopmMynnpPoBaHHLIM Y4aCTHUKAMKN B3aMMOLENCTBUS.

YHI/IBepcaJII)HI)Ie PETYJIATUBHBIC JeHCTBUSA

CaMoopeaHus’auuﬂ:

BbIAABAATb NPO6AEMbI B YKM3HEHHbIX U Y4ebHbIX CUTyaumsax, Tpebyowmnx ans peweHna Gusanyeckmx
3HaHWUI;

OPMEHTUPOBATLCA B PA3/INYHbIX NOAX0AAX NPUHATUA peLleHnin (MHaMBUAYanbHOe, NPUHATHE
peleHuns B rpynne, NPUHATME pPeLeHni rpynnoi);

CaMOCTOATE/IbHO COCTABAATb A/IFOPUTM peLleHns GpM3nYecKomn 3a4a4m UaM NaaHa ccneaoBaHmA ¢
YY4ETOM MMEIOLLMXCA PeCYpPCoB U COBCTBEHHbIX BO3MOXKHOCTEN, apryMeHTMPOBATb Npegaaraemble
BAPWAHTbI peLleHni;

Aenatb BbIbop M 6paTb OTBETCTBEHHOCTb 33 PELLEHME.

Camoxonmpons (pegnexcus):

[aBaTb aAEKBATHYIO OLEHKY CUTyaLuuu M npeasiaratb nNaaH eé uU3sMeHeHus;

06BACHATb NPUYMHBI AOCTUNKEHMA (HEAOCTUNKEHMA) PE3YbTATOB AEATENIbHOCTM, AaBaTb OLEHKY
npuobpeTéHHOMY ONbITY;

BHOCUTb KOPPEKTUBLI B AEATE/IbHOCTb (B TOM YMC/E B XOZ4, BbINONHEHMA GM3MYECKOro UCCNe0BaHMUA
MW NPOEKTa) Ha OCHOBE HOBbIX 0H6CTOATENBLCTB, USMEHMBLUMXCA CUTYaALLMIA, YCTAHOBNEHHbIX OLUMBOK,
BO3HUKLINX TPYAHOCTEN;

OLeHMBATb COOTBETCTBME Pe3y/bTaTa Lean U yCIOBUAM.

OMOYUOHATILHBIU UHMENNEeKM.

CTaBUTb cebs Ha MeCTo 4PYroro Ye/NI0BEKA B XO4€E COPa UM SUCKYCCUM HA HAY4YHYHO TeMY, MOHMMATb
MOTMBbI, HAMEPEHMUA U IOTUKY APYroro.

Ipunsmue cebs u opyeux:

NpPM3HaBaTb CBOE NPaBOo Ha OWMOKY Npu peleHnn GU3MYECKMX 3a4a4 N B YTBEPKAEHUAX HA
Hay4Hble TEMbI U TAaKOE e NPaBo APYroro.

IMTPEAMETHBIE PE3VJIbTATHI
7 Kjacc

MpegmeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE AONKHbI OTPAXKaTb CGOPMMUPOBAHHOCTL Y 0OyYaroLmMXCS
YMEHMUA:

MCNONb30BaTb NOHATUA: GUUYECKME U XMMUYECKME ABNEHMUA; HAbOAEHME, SKCNEPUMEHT, MOAENb,
rmnoTesa; eauMHULbl GU3NYECKMX BENUYMH; aTOM, MONIEKY1A, arperaTHble COCTOAHWUA BELLLECTBA
(TBEpLOE, XMNaKoe, rasoobpasHoe); MexaHM4ecKkoe asuKeHue (paBHOMEPHOE, HePaBHOMEPHOE,
NPAMONNHENHOE), TPaeKTopuA, paBHoOAeNCTBYoWan cun, gedopmaums (ynpyras, nnactmyeckas),
HEeBEeCOMOCTb, COObLLAtOLMECa coCyapbl;



pa3nnyatb ABneHua (anddysna; TennoBoe ABUNKEHME YACTUL, BELLECTBA; PaBHOMEPHOE ABUKEHUE;
HepaBHOMEPHOE ABUMKEHME; UHePLMA; B3aUMOLENCTBUE TeN; paBHOBeCUe TBEPAbIX TeN C 3a-
KpennéHHOoM OCblo BpalleHus; nepegaya AaBneHnA TBEPAbIMU TeNAMMU, KUAKOCTAMU U

rasamu; atmocpepHoe AasBneHue; naaBaHue

Ten; NpeBpalleHUs MeXxaHUYeCKOM 3Hepruu) no OMMCAHUIO UX XapaKTePHbIX CBOMCTB M Ha OCHOBE
OnbITOB, 4EMOHCTPUPYIOLLNX AaHHOEe GU3NYecKoe ABNeHUE;

pacno3HaBaTb NPOABAEHME U3YYEHHbIX GU3MYECKUX ABNEHUI B OKPYXKatoLeM mupe, B TOM Yynucnie
du13nyeckune ABNEHNA B NpUpOAE: NPUMEPHI ABUKEHUA C PA3/IMYHBIMU CKOPOCTAMM B XKUBOM U
HEeXXMBOW NpUpPOLE; AENCTBUE CUNbI TPEHUA B MPUPOAE U TEXHUKE; BANAHME aTMOCPEpPHOro AaBaeHUA
Ha »KMBOM OPraHM3Mm; NaaBaHue pblib; pbluarn B Tene YeN0BEKA; NPU 3TOM NEePeBOAUTb NPAKTUYECKYIO
3a4auy B y4ebHyI0, BblAENATb CyLeCcTBEHHbIe CBOMCTBA/MPU3HAKU GU3UYECKUX ABNEHWUI;

OMUCbIBaTb M3yYEeHHble CBOMCTBA TeN U pU3NYECKMe ABNEHUSA, UCMOb3Ys GU3MUYECKME BENNYMHDI
(macca, 06béMm, NNOTHOCTL BeL,ecTBa, BPeMs, NyTb, CKOPOCTb, CPEAHAA CKOPOCTb, CU1A YNPYrocTy,
CUNa TAXKECTK, BeC Tea, Cua TpeHuA, AaBneHune (TBEPLAOro Tena, *KMUAKOCTH, ra3a), BbITaIKMBAOLLAA
cuna, mexaHunyeckana paboTta, MOLWHOCTb, NEYO CUbl, MOMEHT CU/bl, KO3GDULMEHT NONE3HOIO
AENCTBUA MEXaHU3MOB, KUHETUYECKAA U NOTEHLMANbHAA SHEPTKA); NPU ONUCAHUN NPABUIBHO
TPAKTOBATb GM3NYECKUI CMbICA UCMONb3YEMbIX BEIMYMH, X 0OO03HAYEHUA U egUHNLbI PUINYECKUX
BE/IMYMH, HaxoAnTb GOPMybl, CBA3bIBAOWME AAHHYO GU3NYECKYIO BEIMYMHY C APYTMMU
BE/IMYNMHAMM, CTPOUTb rPAPUKMN N3YYEHHDbIX 3aBUCMMOCTEN GUINYECKUX BETUYNH;

XapaKTepM30BaTb CBOMCTBA TeN, GM3MUYECKUe ABNEHMA N NPOLECChl, UCNOb3yA NPaBUIa CIOXKEHUA
cun (Boonb oaHOM NpsAMON), 3aKoH yKa, 3akoH Mackana, 3aKoH Apxumeaa, NpaBuUIO paBHOBECUS
pblyara (610Ka), «30/10TOE NPABUAO» MEXAHWUKM, 3aKOH COXPAHEHMA MEXAaHMUYECKOM SHEPTUK; NPU
3TOM AaBaTb C/IOBECHYH GOPMY/IMPOBKY 3aKOHA M 3aNMCbIBAaTb €10 MaTeEMATMYECKOE BblpaXKeHue;
06bACHATL GU3NYECKME ABMEHUA, NMPOLECCbl M CBOMCTBA TeJ, B TOM YUC/IE U B KOHTEKCTE CUTyauui
NPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABAATb NPUYNHHO-CNEACTBEHHbIE CBA3U, CTPOUTD
ob6bsACHeHUe U3 1—2 NOrnYecKmx Waros ¢ onopoit Ha 1—2 M3yyeHHbIX CBOMCTBA PUIMYECKMX
ABNEHUIN, PU3MUYECKUX 3aKOHA NN 3aKOHOMEPHOCTY;

peLaTb PacYéTHble 33434M B 1—2 geicTBuA, MCNONb3YA 3aKOHbI U GOPMY/ibl, CBA3bIBAKOLLNE
dur3nyecKkne BenYMHbI: HA OCHOBE aHa/IN3a YCI0BMA 334341 3aNMCbiBaTb KPaTKOe yCI0BUE, NOA-
CTaBNATb GU3NYecKme BeNnYnHbl B OpMynbl U NPOBOAUTL PACUYETbI, HAXOANTb CNPABOYHbIE AaHHbIE,
HeobxoanMmble oNA pelweHns 3a4a4, OLEeHUBATb PeAIMCTUYHOCTb NOy4eHHOM GU3MYECKOM
BE/INYUHDI;

pacno3HasaTb Npobaembl, KOTOPblE MOXHO pPeLwnTb NPU NOMOLLM GU3UYECKMX METOLO0B; B ONUCAHUMU
nccnenoBaHUA BbIAENATb NPOBEPAEMOE NPEAMNONOKEHUE (TMNOTEe3Y), Pa3MyaTb U UHTEPNPETUPOBATb
NONly4YeHHbI pe3yabTaT, HAXOAUTb OLWNOKM B XOA4e ONbITa, AeNaTb BbIBOAbI NO €ro pesynbratam;
NPOBOANTb ONbITbl NO HabAOAEHUIO PUINYECKUX ABNAEHUI NN PU3UYECKUX CBOMCTB TeN:
dbopmynnposaTb NpoBepsaeMble NPeanoNoKeHUsa, cobupaTtb YCTaHOBKY U3 NpeaNoXeHHOro
obopynoBaHma, 3aNnCbIBaTb X04 ONbiTa U GOPMYNMPOBATL BbIBOAbI;

BbINOJIHATb NPAMbIE U3MEPEHMA PACCTOAHUSA, BPEMEHM, MAcCbl Tena, 06bEMa, Cu/bl U TemnepaTypbl C
MCNONb30BaHMEM aHANOrOBbIX M LMbpPOBLIX NPMOOPOB; 3aNNCbIBaTb NOKa3aHWA NPUOOPOB C yHETOM
3a4aHHON abCcoNOTHOM NOrPELIHOCTU USMEPEHUIA;

NpoBOAUTb UCCNeA0BAHUE 3aBUCMMOCTU O4HOWN GU3NYECKOM BEIMYMHBI OT APYroi C UCNONb30BaHUEM
NPAMbIX U3MePeHU (3aBUCUMOCTU MYTU PAaBHOMEPHO ABUNKYLLETOCA Tesla OT BPEMEHU ABUKEHUA
Tena; CUNbl TPEHUA CKONbXKEHNA OT BECa Tena, KayecTBa 06paboTKM NOBEPXHOCTEN TeN U
HE3aBUCUMMOCTU CU/bl TPEHWUA OT NAOLLAAN CONPUKOCHOBEHUA TEN; CUAbI YNPYroCTU OT YyAJAMHEHMUA



NPY*KMHbI; BbITAIKMBAOLLEN CUAbI OT 06BEMA NOFPYKEHHOM YAaCTU TeNA M OT NIOTHOCTU KUAKOCTH, eé
HEe3aBMCUMOCTM OT NJIOTHOCTM Tena, OT ryBMHbI, Ha KOTOPYHO NMOTPY}KEHO TENO; YCAOBUI NAABAHUA
Ten, yCNOBWUIM paBHOBECUA pblyara U 6/10KOB); y4acTBOBATL B NIAHMPOBAHUKN y4ebHOro uccnenoBaHus,
cobupaTb YCTaHOBKY U BbIMONHATL U3MEPEHUA, Cneaya NPeaoXKeHHOMY naaHy, GUKCMpoBaTb
pe3ynbTaTbl NOYYEHHOW 3aBUCUMOCTU GU3NYECKMX BENIMYUH B BUAE NPEASIOXKEHHbIX Tabanu, 1
rpadmKoB, AenaTb BbIBOAbI MO pe3ynbTaTaM UCCNef0BaHUA;

e NPOBOAUTb KOCBEHHbIE U3MEPEHUNA PUINYECKUX BENMYMH (MNNIOTHOCTb BELLLECTBA XKUAKOCTU U
TBEPAOro TeNA; CUNa TPEHUA CKO/IbXKEHWA; AaBNEHME BO34yXa; BbITAa/IKMBAKOLLAA CUIA, AEMCTBYHOLLAA
Ha NOTrpy»XEHHOE B XMAKOCTb TeNO0; KO3GDULMEHT NONE3HOTO AEMACTBUA NPOCTbIX MEXAHU3MOB),
cnenya npeanoXKeHHON MHCTPYKLMU: NPU BbINOJIHEHUM U3MEPEHNIN COBMPATb SKCNEPUMEHTANbHYIO
YCTaHOBKY M BbIYUCNATb 3HAYEHNE UCKOMOM BEINYMHDI;

e cobntogatb NpaBmaa TexHMKKM BesonacHocTn Npu paboTte c nabopatopHbiM 060pyaOBaHNEM;

e  YKa3blBaTb NPUHLMMbI AeNCTBMA NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECbI, TEPMOMETP,
ANHamoMmeTp, coobuatowmeca cocyabl, bapomeTp, pblyar, NOABUXKHbLIA U HEMOABUXKHbIN 610K, Ha-
KNOHHaA NNOCKOCTb;

e XapaKTepu30BaTb NPUHLMMNbI AENCTBUA U3YYEHHbIX NPUOBOPOB M TEXHUYECKUX YCTPOMUCTB C ONOPOI Ha
MX OnuMcaHuA (B TOM YMC/Ie: NMOALWMMHUKK, YCTPOMUCTBO BOAONPOBOAA, F'MAPABINYECKUIA NpecC,
MaHOMETp, BbICOTOMEP, NOPLUHEBOM HACcOC, aPEOMETP), UCMOJIb3ysA 3HAHUA O CBOMCTBAX PUINYECKUX
ABJIEHWNIM U HeobxoanmMble GU3NYECKNE 3aKOHbI M 3aKOHOMEPHOCTY;

e NpPUBOAUTL MPUMEPbLI / HAXOAUTb MHPOPMALMIO O MPUMEpPaX MPAKTUYECKOTO UCMO/Ib30BaHMA
dU3NYECKUX 3HAHMIN B NOBCEAHEBHOM }N3HU A8 obecneyeHma 6e3onacHOCTU Npu obpalleHnn ¢
npubopammn 1 TEXHUYECKMMM YCTPOMCTBAMM, COXPAHEHMA 340P0OBbA U COBNOAEHUA HOPM
3KOJ/I0OTMYECKOro NOBeAEHUA B OKPYKatoLLel cpeae;

e OCyLWecTBAATb OT6OP MCTOYHMKOB MHPOPMaLMK B ceTU MHTEepHET B COOTBETCTBUM C 3a4aHHbIM
MOWCKOBbLIM 3aMPOCOM, HA OCHOBE MMEIOLLMXCA 3HAHUIM U NYTEM CPAaBHEHUA PA3/IMYHBIX UCTOYHMKOB
BblAeNATb MHPOPMALMIO, KOTOPAA ABNAETCA NMPOTUBOPEUMBOM UIN MOXKET OblTb HEAO0CTOBEPHOW;

e  MCMOJIb30BaTb MPW BbINOJHEHUWN y4eOHbIX 334aHNIA HAYYHO-MOMYAAPHYIO UTEPATYPy GMU3MYECKOro
CoZeprKaHUA, CNPAaBOYHbIE MaTepManbl, pecypcbl cetn MHTepHeT; BAaseTb NPUEMaMM KOH-
CNEKTUPOBAHMUA TEKCTA, Npeobpa3oBaHMA MHPOPMALMKN N3 OAHOM 3HAKOBOW CUCTEMbI B APYTYIO;

e CO3/aBaTb COBCTBEHHbIE KPAaTKME MUCbMEHHbIE U YCTHbIE COOBLWEHUA HAa OCHOBE 2—3 UCTOYHMKOB
MHPOPMaLMM PU3NYECKOTO COAEPKAHMA, B TOM YMCae NYOANYHO AeNaTb KpaTKMe coobeHnsa o
pe3ynbTaTax MPOEKTOB UM y4ebHbIX UCCeA0BaHMIA; NPU 3TOM rPamMOTHO UCMO/1b30BaTb M3YYEHHbIM
NOHATUNHbIM annapaT Kypca GU3NKK, CONPOBOXKAATb BbICTYM/IEHNE NPEe3eHTaLMeN;

e NPU BbINOJIHEHMM Y4EDOHbIX NPOEKTOB M UCCNEA0BAHUI pacnpeenaTb 0683aHHOCTU B rpynne B
COOTBETCTBMM C NOCTABNAEHHBIMW 33434aMM, CIEANUTb 3a BbINOJIHEHMEM NAAHA AENCTBUN, afEKBATHO
OLEeHMBATb COOCTBEHHbIN BKNAZ B A€ATENBbHOCTb FPYMMbl; BbICTPAaUBaTb KOMMYHUKATUBHOE
B3aMMOZENCTBUE, YUUTbIBAA MHEHWNE OKPYXKAOLWMX.

8 Kiacc
MpeameTHble pe3ybTaTbl HA 6a30BOM YPOBHE A0JIKHbI OTpaXKaTb CHGOPMMPOBAHHOCTL Yy 0byyatowmxca
YMEHUI:

e WNCMO/Ib30BaTb NOHATUA: MaCCa U Pa3mepbl MOJ1EKYN, Tena10BOe ABUXKEHNE aTOMOB U MOJIEKYN,
arperatHblie COCTOAHNA Bew,eCcTtBa, KPUCTaN/IUYECKUNE U aMOpd)Hble Tena, HaCbIU.LEHHbIVI M HeHacbl-
LLI,eHHbII?I nap, B1a*XHOCTb BO34yXa,; TeMmnepaTtypa, BHYTPEHHAA SHEPTUA, TEeNN0BOM ABuUrartesp,



3N1eMEeHTaPHbIV SNEKTPUYECKUI 3apas, SNEKTPUYECKoe Noae, NPOBOAHWUKN U AUSNEKTPUKM, NO-
CTOAHHbIM 3N1EKTPUYECKUI TOK, MarHUTHOE NONeE;

pa3nMyaTb ABNEHUA (TeNnoBoe pacliMpeHme/cKatue, Tennonepesaya, TenaoBoe paBHoBecue,
CMayMBaHue, KanuUANApHble ABNEHUA, UCMapeHne, KOHAEeHCaLMA, NAaBAeHne, KpUCTanansauma
(oTBEPAEBAHME), KMMEHME, TENNONEpesaya (TENNONPOBOAHOCTb, KOHBEKLMA, U3TyYEHNE);
3NEeKTpM3aumA Ten, B3aMMOAENCTBUE 3apAA0B, AENCTBUA SNEKTPUYECKOTO TOKA, KOPOTKOE 3aMblKa-
HWe, B3aMMOENCTBME MArHUTOB, AEUCTBME MArHUTHOTO MOAA Ha NPOBOAHWUK C TOKOM,
3NEKTPOMArHUTHaA MHAYKLUMUA) NO ONMCAHUIO UX XapaKTEPHbIX CBOMCTB M HAa OCHOBE OMbITOB, AEMOH-
CTPUpYOWUX AaHHOE PU3NYECKOEe ABNEHME;

pacrno3HaBaTb NPOABAEHUE WU3YYEHHbIX GU3NYECKUX ABJEHUW B OKPYKAIOLLEM MUPE, B TOM Yncie
du13nyeckune ABNEHNA B NPUPOLE: NOBEPXHOCTHOE HATAXKEHUE U KaNMUANAPHbIE ABNEHMA B MPUPOAE,
KpucTannbl B npupoae, ndnydyeHme ConHua, 3amep3aHune BoOg0EMOB, MOPCKue 6pum3bl, 0bpasoBaHue
POCbl, TYMaHa, UHeA, CHera; 3/IeKTPUYECKNe ABNeHUA B aTmocdepe, INEeKTPUYECTBO KMBbIX
OPraHM3moB; MarHMTHoe nose 3emnu, aperid NOAK COB, PONb MAarHUTHOIO NOAA ANA XKU3HU Ha
3emne, NONAPHOE CUAHUE; NPU ITOM NEPEBOAUTL NPAKTUYECKYIO 334a4y B y4ebHyI0, BblAenATb
CyLecTBeHHble CBOMCTBA/NPU3HAKM GU3NYECKMX ABIEHUIA;

OnuUCbIBaTb U3yYeHHble CBOMCTBA TeN U GU3nYecKme ABNEHNA, UCNOIb3ya GU3NYeCcKne BeNYmHbI
(TemnepaTypa, BHYTPEHHAS 3HEPrua, KOANYeCTBO TEN/IO0TbI, YAENbHAA TENJI0EMKOCTb BELLEeCTBa,
yAeNnbHaA TenaoTa NaaBAeHusA, yaenbHaa TennoTa napoobpasosBaHus, yaeibHasa Tena1oTa CropaHua
TON/AMBA, KO3OOULMEHT NONE3HOro AENCTBMA TENN0BOM MALLMHbI, OTHOCUTE/IbHAA BIAXKHOCTb
BO3/4yXa, SNEeKTPUYECKUI 3apAL, CUAa TOKA, SNEKTPUYECKOE HANPAXKEHWe, CONPOTMBAEHNE
NPOBOAHWKA, YAe/bHOEe CONPOTUBNEHMNE BeLLEeCTBa, paboTa M MOLLHOCTb 3/1EKTPUYECKOro TOKA); Npu
OMMCAHUM NPABUIbHO TPAKTOBATb GU3UYECKUIA CMbIC UCNO/Ib3YEMbIX BEIMYMH, 0O03HAYEHUA U
eanHNUBI GU3NYECKUX BEIMYUH, HAXOAUTb GOPMY/bl, CBA3bIBAOLLME AaHHYI0 PUINYECKYIO BENNYUNHY
C APYrMMUK BEIMYMHAMM, CTPOUTL FPadPUKM U3yYEHHbIX 3aBUCUMOCTEN GU3NUYECKUX BENYNH;
XapaKTepM3oBaTb CBOMCTBA TeN, GM3NYECKME ABNEHNA U NPOLLECCHI, UCMONb3YA OCHOBHbIE MONOXKEHUA
MOJIEKYNAPHO-KMHETUYECKOM TEOPUM CTPOEHMA BELLECTBA, NPUHLMN CyNepno3numnmn noaen (Ha
KayeCTBEHHOM YPOBHE), 3aKOH COXpaHeHMA 3apaaa, 3akoH OMa 415 y4acTKa Lenu, 3akoH [koyns -
JleHua, 3aKOH COXpaHeHMUA IHEPrnnN; NPU 3TOM [aBaTb CI0BECHYO GOPMYIMPOBKY 3aKOHA U
3anuMcbiBaTb €r0 MaTEMATUYECKOE BbIPAXKEHME;

06DBACHATL PU3NYECKME NPOLECCHI M CBOMCTBA TN, B TOM YMCNE U B KOHTEKCTE CUTYALMIN MPAKTUKO-
OPMEHTMPOBAHHOIO XapaKTepa: BbIABNATb NPUYNHHO-CNEACTBEHHbIE CBA3U, CTPOUTb 06bACHEHME U3 1
- 2 NOrMYECKMX LLAroB ¢ onopoii Ha 1 - 2 n3y4eHHbIX CBOMCTBA GU3NYECKUX ABNEHUI, PUINYECKUX
3aKOHOB W/IM 3aKOHOMEPHOCTEN; peLlaTb PAacYETHbIE 3a4a4un B 2 - 3 AeNCTBUA, UCNO/Ib3ys 3aKOHbI U
dopmybl, cBA3bIBatOWME GU3MYECKME BETMUYNHDI: HA OCHOBE aHA/1M3a YC0BMA 3a4a4M 3anNUCbiBaTb
KpaTKoe yCN0BMe, BbIABNATb HEAOCTATOK AAHHbIX ANA PELIEHNA 33434M, BbIOMPATb 3aKOHbI U
dopmynbl, HeobxoaAnMble ans e€ peleHnsa, NPOBOANTb PACUETbI U CPABHUBATL NOIYHEHHOE 3HAYEHME
dM13MYecKoit BENNUYMHDBI C U3BECTHBIMM AAHHbBIMU;

pacrno3HaBaTb NPO6aEMbI, KOTOPbIE MOXHO PELNTb NPU NOMOLLM GU3MYECKMX METOA0B; UCMOb3YA
onucaHue UccneaoBaHus, BblAENATb NPOBEPAEMOE NPEANONOKEHNE, OLEHNBATL NPABUIbHOCTb
nopagKa NpoBeAeHUA UCCNeL0BaHMA, AENATb BbIBOAbI;

NPOBOAMUTL OMbITbl MO HABNOAEHUIO GU3NYECKUX ABNEHUI NN GU3NYECKUX CBOMCTB TEN
(KanunnapHble ABNEHUA, 3aBUCMMOCTb AaBNEHNA BO34YyXa OT ero 06BbEMa, TemnepaTypbl; CKOPOCTH
npouecca ocTbiBaHWA/HAarpeBaHMUA NPU U3y4eHMM OT LBeTa M3ny4atowei/nornowatoLLen
NOBEPXHOCTU; CKOPOCTb MCNAPEHUA BOAbI OT TEMMNEPATYPbI XUAKOCTU U NAOWAAN €€ NOBEPXHOCTH;



3NEeKTPM3aLmA TeN U B3aMMOLENCTBUE INIEKTPUYECKUX 3aPAL0B; B3aMMOLENCTBME MOCTOAHHbIX
MarH1TOB, BU3ya/In3aLMA MarHUTHbIX NOJEM NOCTOAHHbIX MAarHUTOB; AEeMNCTBUA MAarHUTHOIO NOAIA Ha
NPOBOAHMK C TOKOM, CBOMCTBA 3/IEKTPOMArHUTa, CBOMCTBA 3N1EKTPOABUIaTENA NOCTOAHHOIO TOKA):
dopmynunposaTtb NposBepsaemble NPeANON0XKEHNA, COBMPaTb YCTAHOBKY M3 NPEA/I0KEHHOTO
060pyA0BaHMA; ONUCLIBATbL XO4, ONbITa U GOPMYINPOBATL BbIBOAbI;

BbINOJIHATb NPAMbIE U3MEPEHUA TEMNEPATYPbl, OTHOCUTE/IBHOW BNIAXKHOCTU BO34yXa, CU/bl TOKA,
HanpAXXeHWA C MCNO/Ib30BAHNEM aHAIOroBbIX MPMBOPOB M AaTYMKOB PUNYECKUX BENUYMH;
CpPaBHUBATb Pe3y/bTaTbl USMEPEHUI C Y4ETOM 334aHHOM abCONOTHOM NOrpeLHoCTY;

NPOBOAMUTb UCCNEA0BAHNE 3aBUCUMMOCTU OAHOM GU3NYECKOM BENNYMHBI OT APYroi C UCMONb30BaHMEM
NPAMbIX U3MepeHU (3aBUCMMOCTb CONPOTUBAEHNA NPOBOAHMKA OT €ro A/InHbI, NAoWwaan
nonepeyHoro Ce4eHUs 1 yaenbHOro CONPOTUBIEHUA BELLLECTBA NPOBOAHMKA; CU/bl TOKA, MAYLLEro
yepes NPOBOAHUK, OT HaNPAXKeHMA Ha NPOBOAHMKE; UCCne0BaHWe NOCAef0BaTeIbHOIO U Na-
pannenbHoro coeguMHeHUn NPOBOAHUKOB): NN1AHNMPOBATbL UCCeA0BaHMe, cOBMPATb YCTaHOBKY U
BbINOJIHATb U3MEPEHUA, Cneaya NPeasOKEeHHOMY NiaHy, GUKCMPOBaTb pPe3yabTaTbl NOY4YEHHOW
3aBMCMMOCTM B BMAE TabauL, M rpaduKoB, AenaTb BbIBOAbLI NO pe3yabTaTaM UCCef0BaHMA;
NPOBOAUTb KOCBEHHbIE N3MepeHUA GU3NYECKMX BENNYUH (YaeNbHasA TeNN0EMKOCTb BELLLECTBa,
COMPOTUB/IEHME NPOBOAHUKA, PaboTa M MOLLHOCTb 3/IEKTPUYECKOTO TOKa): NN1aHMPOBaTb U3MEPEHUA,
coburpaTb IKCNEPUMEHTANbHYIO YCTAHOBKY, Cneaya NpeasoXeHHOM MHCTPYKLMK, U BbIMUCNATD
3HaYeHne BeSINYUHbI;

cobntoaaTtb NpaBMaa TeXHUKM 6e3onacHocTn Npu paboTe ¢ 1abopaTopHbIM 060pyA0BaHMEM;
XapaKTepM30BaTb NPUHLMNbI 4ENCTBUA M3YYEHHbIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C ONOPOM Ha
MX onucaHuA (B TOM YMC/ie: CUCTEMA OTOMIEHUA OMOB, TMIPOMETP, NapoBasa TypbuHa, amnepmeTp,
BO/IbTMETP, CHETUMK INIEKTPUYECKOIM IHEPTUM, INEKTPOOCBETUTE/IbHbIE NPUOOPDI, HAarpeBaTe/bHble
aneKkTponpubopbl (NpUmepsbl), INEKTPUYECKME NPEOXPAHUTENN; SNEKTPOMArHUT, S1EKTPOABUraTENb
NOCTOAHHOTO TOKa), MCNO/b3YyA 3HAaHMUA O CBOMCTBAX GU3MUYECKUX ABNEHNIN N HEOBXOAMMblE
dU3nYecKkme 3aKOHOMEPHOCTY;

pacno3HaBaTb NPOCTble TEXHUYECKME YCTPOMCTBA U U3MepUuTenbHble Npnbopbl N0 CXemam U
CXEMATUYHBIM PUCYHKAM (}KUAKOCTHbIN TEPMOMETP, TEPMOC, NCUXPOMETP, TMIPOMETP, ABUraTENb
BHYTPEHHEro CropaHus, 3N1eKTPOCKONM, PEOCTaT); COCTaB/ATb CXEMbI 3/IEKTPUYECKUX Lienel C
nocnenoBaTesibHbIM U NAapanienbHbIM COEANHEHNEM INIEMEHTOB, Pa3/INYaA YCNOBHble 0603HAYeEHUA
31EMEHTOB 3/1eKTPUYECKMUX LEeNels;

NPMBOANTbL NPUMEPbI/HAaX04UTb MHPOPMALMIO O NPUMEpPaX NPAKTUYECKOr0 UCMO/Ib30BaHUA
dU3NYECKUX 3HAHMIN B NOBCEAHEBHOM }N3HUM ans obecneyeHusa 6e3onacHoCTM Npu obpalieHnn ¢
npnbopammn U TEXHUYECKMMMU YCTPOMCTBAMMW, COXPAHEHUA 340POBbA U COBNIOAEHUA HOPM
9KOJIOrMYECKOro NOBEAEHMA B OKPYKAIOLLEN CpesE;

OCYLLECTBAATb MOUCK MHbOpMaLuMnM GU3MYECKOTrO COAEP’KaHUA B CETU MIHTEPHET, HA OCHOBE
NMEIOLLMXCA 3HAHWUIN U NYTEM CPAaBHEHWUA AONOJHUTENbHBIX MCTOYHUKOB BblAENATb MHGOPMALUIO,
KOTOpas ABNAETCA NPOTUBOPEUNBOM UAN MOXKET OblTb HEAOCTOBEPHOW;

NCMNONb30BaTb NPU BbINOJHEHUM YYEOHbIX 3a4aHNI HAYYHO-MONYNAPHYO NMTEpPaTypy PU3NYECKOTrO
COAEPKaHUA, CPABOYHbIE MATEPUasbl, PECYPCbl CETU UHTEPHET; BAageTb NPUEmamm
KOHCMEKTUPOBAHUA TeKCTa, NpeobpasoBaHMA MHGOPMALMN U3 OLHOM 3HAKOBOWM CUCTEMBI B APYTYIO;
co34aBaTb COBCTBEHHbIE MUCbMEHHbIE M KPaTKME YCTHble coobuieHmnsa, 0606Lan MHGopmaLmio 13
HECKO/IbKMX UCTOYHUKOB GU3NYECKOrO COAEPKAHMA, B TOM Yyncne nybanMyHo npeactaBaATb pe-
3y/IbTaTbl MPOEKTHOW UAM UCCNEAO0BATENBCKON AeATENbHOCTU; NPU 3TOM FPAaMOTHO MCNO/1b30BaTb
M3y4YeHHbI NMOHATUMHBIMA annapaT Kypca GU3MKK, CONPOBOXKAATL BbICTYN/IEHME NPE3eHTAUMEN;



NPV BbINONHEHMM y4ebHbIX NPOEKTOB U UCCeA0BaHUM GM3MYECKMX NPOLLECCOB pacnpeaenaTb
06A3aHHOCTU B rpynne B COOTBETCTBUM C NOCTAaBAEHHbIMW 334a4aMMn, CNeauTb 3@ BbINONHEHMEM
naaHa AeNCTBUIM M KOPPEKTUPOBATb ero, aAeKBaTHO OLEHNBATb COBCTBEHHbIM BKNaL B AeATENIbHOCTb
rpynnbl; BbICTPAMBATb KOMMYHUKATUBHOE B3aMMOAENCTBUE, MPOABAAA TOTOBHOCTb pa3peLlaTb
KOHMAUKTBI.

9 kiacc
MpeameTHble pe3ynbTaTbl HA 6a30BOM YPOBHE A0KHbI OTPaXKaTb CGOPMUPOBAHHOCTb Y 06YyYatoLLMXCA
YMEHWUI:

MCMONb30BaTb MOHATUA: CUCTEMA OTCUYETA, MaTepMaNbHAA TOYKaA, TPAEKTOPMUA, OTHOCUTEIbHOCTb
MeXaHW4YeCKoro ABuKeHua, gedopmauma (ynpyras, naactmyeckasn), TpeHue, LeHTPOCTpeMmnTeIbHoe
yCKOpEeHWe, HEBECOMOCTb M Neperpysku; LLeHTP TAXKECTH; abCoNOTHO TBEPLOE TeNO, LEHTP TAXKECTU
TBEPAOro TeNa, paBHOBECUE; MEXaHUYECKMe KoNebaHUA 1 BONHbI, 3BYK, MHPPA3BYK U yAbTPA3BYK;
3N1E€KTPOMArHUTHbIE BOJIHbI, LUKA/1a 3N1EKTPOMArHUTHbIX BOJIH, CBET, 6/IM30PYKOCTb U AaNbHO30PKOCTb,
CMEKTPbI UCNYCKaHMA U noraoweHuns; anbda, 6eTa n ramma-usnyyeHus, U30Tonbl, AgepPHanA
3HEepreTuKa;

pa3NMyaTb ABNEHUA (PaBHOMEPHOE N HEPaBHOMEPHOE MPSAMOJIMHEHOE ABUKEHWE,
PaBHOYCKOPEHHOE NPAMOIMHEHOE ABUKEHME, CBOBOAHOE NajeHue Tesl, paBHOMEPHOE ABUKEHME
MO OKPY*KHOCTM, B3aMMOLENCTBUE TeN, PEaKTUBHOE ABUXKEHUE, KonebaTenbHoe ABUKEHME
(3aTyxatowme 1 BbIHYXKAEHHbIE KONebaHWA), pe30HAHC, BOJIHOBOE ABUMKEHUE, OTPAXKEHME 3BYKA,
NPAMOANHENHOE PacNpPOCTPaHEHUE, OTPAXKEHUE U MPENIOMIEeHNE CBETA, MOJIHOE BHYTPEHHee
OTparkeHue CBeTa, pas3noXKeHne 6en0ro cBeTa B CNEKTP M CNOXKEHME CNEKTPa/bHbIX LBETOB,
AWCNepcus cBeTa, eCTeCTBEHHaA PaAMOaKTUBHOCTb, BOSHUKHOBEHME IMHENYATOrO CNeKTpa
M31y4eHMA) NO ONMMUCAHMIO UX XaPAKTEPHbIX CBOMCTB U Ha OCHOBE OMbITOB, AEMOHCTPUPYIOLLMX AAaHHOE
du3nyeckoe ABneHue;

pacno3HaBaTb MPOSBNEHWE M3YyYeHHbIX GU3MYECKUX ABNEHMI B OKPYKatoWem mupe (B Tom yncne
du3nyecKme ABNeHUN B NpMpPoOLe: NPUANBLI U OTNMBbI, ABUKeHWe naaHeT CONTHEYHON CUCTEMDI,
PEeaKTUBHOE ABUKEHME KUBbIX OPraHM3MOB, BOCMPUATAE 3BYKOB KMBOTHbIMW, 3€MNIETPACEHME,
celiCcMMYecKue BOHbI, LyHaMW, 3X0, LiBETa TeJl, ONTUYECKUE ABIeHUA B Npupoae, bronormyeckoe
fAeincTeme BUAUMOTO, YNbTPadUoNeToBOro U PEHTTEHOBCKOTO M3/TyYEHUI; eCTECTBEHHbIN
PafMNOAKTUBHBIN GPOH, KOCMUYECKME TYUn, PAAMOAKTUBHOE U3NTyYeHUE NPUPOAHBIX MMHEPANOB;
fAeiNcTBMe PaaNOaKTUBHBIX U3/ly4EHMI Ha OPraHU3M YenoBeKa), NPy 3TOM NepeBoanTb NPAKTUYECKYIO
324,34y B y4ebHyt0, BblAENATb CYLLECTBEHHbIEe CBOMCTBA/NPU3HAKN GU3NYECKUX ABIEHUN;

OMNUCbIBATb M3yYEHHble CBOMCTBA TeN U PpuUsmyeckue aBNeHnsa, UCNoNb3ya GU3NYecKne BeNNYMHbI
(cpenHAA U MrHOBEHHasA CKOPOCTb Te/1la MPU HEPABHOMEPHOM ABUKEHWUW, YCKOPEHUE, NepemeLleHune,
nyTb, Yr/10Bas CKOPOCTb, CU1A TPEHUA, CUA YNPYrOCTU, CUA TAMKECTU, YCKOpeHMe cBOBOAHOTIO
nageHus, BeC TeNa, UMNyAbC TeNa, UMNyAbC CUIIbl, MeXaHu4yeckas paboTa U MOLLHOCTb,
NoTeHLMaNbHAA SHepPrua Tena, NOAHATOro HaZ, NOBEPXHOCTHIO 3eMIN, NOTEHLMANbHAA 3HEePrus
CYKATOM NPYXKMHbI, KUHETUYECKAA IHEPrUA, NONHAA MeXaHUYecKas aHeprus, Nepmos U 4YactoTa
KosniebaHuI, A/IMHA BOHbI, FPOMKOCTb 3BYKa M BbICOTA TOHA, CKOPOCTb CBETA, NMOKasaTtesb
npenomaeHus cpesbl); NPU ONUCaHUKU NPABUIBbHO TPAKTOBATb GU3MUECKUIA CMbIC MCNOb3YEeMbIX
BE€/MYMH, 0O603HAYEHUS N eAMHULBI PUINYECKUX BETUUYUNH, HAXOaUTb GOPMY/ibl, CBA3bIBaOLWME
AaHHYI0 GU3NYECKYHO BEIMYMHY C APYTMMU BENUYMHAMM, CTPOUTL FPadUKM U3YyHEHHbIX 3aBUCMMOCTEN
bU3NYECKMX BENNYMH;



XapaKTepun3oBaTb CBOMCTBA Tes, PU3MYECKME ABNEHMA N MPOLLECCHI, UCNOAb3YA 3aKOH COXPaHEHMS
3HEepPrun, 3aKoH BCEMUPHOro TArOTEHMA, MPUHLUMN CYNepno3numm cua, NPUHLMN OTHOCUTENIbHOCTHU
lanunesn, 3akoHbl HbIOTOHA, 3aKOH COXPaHEeHUA MMMNY/1bCa, 3aKOHbI OTPaXKeHMA U NPeNoOMIEHNS CBETa,
3aKOHbl COXpaHeHMA 3apAL0BOro M1 MacCoOBOTrO YMCEN NPU AAEPHbIX Peakuuax; NnpyM STOM AaBaTb
cnoBecHyto GopMyANMPOBKY 3aKOHa M 3aNMCbiBaTb €r0 MaTEMATUYECKOE BblpaXKeHUE;

06BACHATL GM3MYECKME NPOLLECCHI M CBOMCTBA T/, B TOM YMCNE U B KOHTEKCTE CUTyaUMi NPaKTUKO-
OPMEHTUPOBAHHOIO XapaKTepa: BbIABAATb MPUYMHHO-CNEeACTBEHHbIE CBA3U, CTPOUTb O6BACHEHUE U3
2—3 NOrnYecKmx WaroB ¢ oNopoit Ha 2—3 M3y4YeHHbIX CBOMCTBA PUINYECKUX ABNEHUN, DU3NYECKMX
3aKOHOB MM 3aKOHOMEPHOCTEN;

peLaTb PacYéTHble 33434M (onMpatowmecs Ha cMcTemy M3 2— 3 ypaBHEHMWIM), UCNONb3YS 3aKOHbI U
dopmynbl, cBA3biBatOWME PU3NYECKME BENMUYNHDI: HA OCHOBE aHaNM3a YCI0BUA 3a4a4M 3aNMCbiBaTb
KpaTKoe yC/10BMe, BbiABNATb HEAOCTAIOLWME NN U3ObITOYHbIE AaHHbIE, BbIOMPATb 3aKOHbI U GOPMYbI,
Heobxoanmble ANA peleHns, MPoBOAUTb PACYETLI U OLLEHMBATb PEANTMCTUYHOCTb NOTYYEHHOTO
3HaYeHMA GU3NYECKOM BENINYMHDI;

pacrno3HaBaTb NPO61EMbI, KOTOPbIE MOXKHO PELNTb NPU NOMOLM GU3MYECKMX METOA0B; UCMO/b3YA
onucaHue nccnefoBaHuUsA, BblAeNATb NPoBepAemMoe NpeanosioKeHne, OLLeHMBATb NPABUIbHOCTb
nopagKa NnpoBeAeHUA UCCeL0BaHWA, AeNaTb BbIBOAbI, MHTEPNPETUPOBATL Pe3y/bTaTbl HAbAOAEHW
M OMbITOB;

NPOBOAMTL OMbITbl MO HAbNOAEHUIO GU3NYECKMX ABNEHUI NN GU3MYECKMX CBOMCTB TeN (M3yyeHune
BTOPOro 3aKoHa HbtOTOHA, 3aKOHa COXPaHEeHUs SHEePTUK; 3aBUCUMOCTb Neproaa KosebaHui
NPYXMHHOTO MaATHMKA OT MACCbl TPpy3a M MKECTKOCTU MPYMKMHbI U HE3aBUCMMOCTb OT aMMANTYAbI
MasblX KonebaHuii; NPAMOJIMHEHOEe pacnpoCTpPaHeHMe CcBeTa, pas/oxeHue 6Genoro cseTa

B CMNEKTP; M3y4YeHMe CBOWCTB M306pa*keHusi B MIOCKOM 3epKase n CBOWCTB n3obpakeHusn
npegmeTa B cobupatolei InH3e; HabntoaeHUe CNNOLWHbIX U IMHENYaTbIX CNEKTPOB U3/y4eHua): ca-
MOCTOATE/NIbHO COOMpPaTb YCTaHOBKY U3 M3ObITOYHOro Habopa 060pyAOBaHMS; ONUCLIBATb X0 ONbITa U
ero pesynbTaTtbl, GOPMyINPOBaTb BbIBOAbI;

NPOBOAMUTL MPU HEOHXOAMMOCTU CEPUI0 MPAMBIX USMEPEHUN, Oonpeaenas cpeaHee 3HaYeHne
n3mepsemon BennymHbl (GoKycHoe paccToaHue cobupatoLen MH3bl); 060CHOBbIBATL BbIGOP
cnocoba nsmepeHuns/MameputenbHoro npmubopa;

NpoBOAUTb UCCIe0BAHNE 3aBUCMMOCTEN (GU3MYECKUX BEJIMYMH C UCMOJIb30BaHMEM NPAMbIX
n3mepeHui (3aBUCUMOCTb NYTK OT BPEMEHM NPU PAaBHOYCKOPEHHOM ABUMKEHUWN 63 HaYaIbHOM CKO-
pPOCTH; Nnepuoaa KonebaHnim MaTeMaTUYECKOrO MasTHUKA OT AUHbI HATKU; 3aBUCUMOCTU yrna
OTparkeHMA CBeTa OT yr/1a NafieHna 1 yrna NnpenomieHua oT yraa nageHus): N1aHMpoBaTh Uccneno-
BaHMe, CAaMOCTOATENIbHO CObMpaTb YCTaHOBKY, GUKCUMPOBaTb pe3ynbTaTbl NOJy4EHHON 3aBUCUMOCTH
dU3nYECKUX BENMYMH B BUAE Tabanu, 1 rpadmKoB, genatb BbIBOAbI MO pe3yabTaTamM UcC/ef0BaHus;
NPoOBOAUTb KOCBEHHbIE N3MepeHMA GUBNYECKMX BETIMUYMNH (CpeaHAA CKOPOCTb M YCKOPEHUE Tena npwm
PaBHOYCKOPEHHOM ABUMKEHUW, YCKOPEHNE CBOOOAHOMO NafeHun, *KECTKOCTb NPYKUHbI,
KO3DPUUMEHT TPEHMUA CKONbXKEHMA, MeXxaHu4Yeckas paboTa M MOLWLHOCTb, YacToTa U Nepuoa,
KonebaHU MaTeMaTMYECKOTO U NPYKUHHOTO MAasTHMKOB, ONTMYECKanA cuna cobupatoLLeit IMH3bI,
PaANOaKTUBHbIM GOH): N1AaHMPOBATb U3MEPEHUS; COBMPATb IKCNEPUMEHTANIbHYIO YCTaHOBKY U
BbINONHATb U3MEPEHUS, Cieaysa NPeaNoXKeHHON MHCTPYKUNK; BbIYMCAATb 3HAYEHME BENUUYNHDBI U
aHaNM3MpPOoBaTb NOYYEHHbIE pe3y/bTaTbl C Y4ETOM 3a@HHOM MNOrPELHOCTU U3MEPEHMNIA;
cobntogaTtb NpaBMna TeXHUKM 6esonacHocTn nNpu paboTe c nabopaTopHbIM 060pyA0BaAHMEM;



pa3nnyaTb OCHOBHbIE MPU3HAKKN NU3YYEHHbIX GU3NYECKUX MOoAeNen: MaTepuranbHas TOYKa, abCoNOTHO
TBEPAOE TENO, TOYEUYHbIN UCTOYHUK CBETA, 1YY, TOHKaA IMH3a, NNaHeTapHaa MoAeNb aTOMa,
HYK/IOHHaA MOAeNb aTOMHOIO A4pa;

XapaKTepM3oBaTb NPUHLMNbI A4EMCTBMA M3YYEHHbIX NPMOOPOB M TEXHUYECKUX YCTPOMCTB C ONOPOIA Ha
MX onmncaHumA (B TOM Yncne: CNUAOMETP, AATYMKN MOJIONKEHUA, PACCTOAHUA U YCKOPEHUSA, PaKeTa,
3X0/10T, O4KM, Nepuckon, poToannapaT, ONTUYECKME CBETOBOAbI, CMEKTPOCKONM, 03MMETP, Kamepa
BunbcoHa), MCnonb3ys 3HaHWA O CBOMCTBAX PU3NYECKUX ABNEHWNI N HeEOBXOAMMble PU3MYECKUNe
3aKOHOMEPHOCTK;

NCNONb30BaTb CXEMbI M CXEMATUYHbIE PUCYHKM U3YYEHHbIX TEXHUYECKMUX YCTPOMCTB, U3MEPUTENBbHbIX
NPUB0OPOB N TEXHOIOTMYECKMX NPOLLECCOB NPU PeLleHnn Yy4ebHO-NPAKTUYECKUX 3a4a4; ONTUYECKME
CXeMbl ANA NOCTPOEHUA M306pakeHnt B NJIOCKOM 3epKane n cobupatowen NnHse;

NPMBOANUTbL MPUMEPbLI/HAX0AUTb MHPOPMALMIO O NPUMEPaX NPAKTUYECKOro UCMO/Ib30BaHUA
dU3NYECKUX 3HAHMI B NOBCEAHEBHOM }N3HU AN1s obecneyeHns besonacHoCcTM Npu obpaLleHnn ¢
npubopammn N TEXHUYECKMMM YCTPOMUCTBAMMW, COXPAHEHWUS 340P0BbA U COBNIOAEHNA HOPM
3KOJ/I0OMMYECKOro NoBeAEHUA B OKpyKatoLwen cpeae;

OCYLLECTBAATb MOUCK MHPOPMALUM GU3MYECKOTO coaepKaHna B ceTu MHTepHET, CaMoCTOATENbHO
bopmynnpysa NOMCKOBbLIN 3aNpOC, HAXo0AUTb NyTU onpeaeneHna A0CTOBEPHOCTM NOy4YEHHON
MHPOPMALMM HA OCHOBE MMEIOLWMXCA 3HAHUI U JONONIHUTENbHbBIX UCTOYHUKOB;

MCNOAb30BaTb NPU BbINOJHEHUM Yy4ebHbIX 3a4aHMUM HAy4YHO-NONYAAPHYI0 AnTepaTypy Gusmnyeckoro
cofeprKaHuA, CNpPaBOYHbIe MaTepmanbl, pecypcbl cetn MHTepHeT; BNageTb NpUEmMamm
KOHCNEeKTUPOBaHMA TeKCTa, Npeobpa3oBaHMA MHPOPMALUM U3 O4HOM 3HAKOBOM CUCTEMbBI B APYTYHO;
€034aBaTb CO6CTBEHHbIE MMCbMEHHbIE U YCTHble cO0bLWeHMA Ha OCHOBE MHGOPMALMU U3 HECKOIbKUX
NCTOYHUKOB PU3NYECKOrO coaeprKaHuA, NybNYHO NpeacTaBaATb pe3ynbTaTbl MPOEKTHOMN UK
nccnenoBaTeIbCKON AeATENbHOCTU; MPU 3TOM FPaMOTHO MCMO/1b30BaTb U3YYEHHbIN NOHATUNHbIN
annapar u3y4aemoro pasgena GM3MKu u CONPOBOKAATb BbICTYMN/IEHWME NPEe3eHTaunen ¢ y4éTom
ocobeHHOCTEN ayaAUTOPUN CBEPCTHMKOB.

TEMATHYECKOE IINTAHUPOBAHUE
7 KJIACC

Ne HammmeHoBaHMue pa3aenos U Tem Konunuecrso dneKTpoHHbIe (undposble)
n/n Yyacos, obpasoBaTesibHble pecypcbi
OTBOAMMDIX
Ha ocBOeHue
TeMbl

Pasaen 1. dusuKka v e€ ponb B NO3HAHMM OKPYKaOLWLEro Mupa

1.1./®u3nka — HaykKa o npupoae https://resh.edu.ru/subject/lesson/2603/

1.2.|®Pu3nyecKme BennUmnHbI https://resh.edu.ru/subject/lesson/2602/

1.3 | EcTecTBEHHO- Hay4YHbI MeTOA, NO3HAHMA 2 https://resh.edu.ru/subject/lesson/1526/



https://resh.edu.ru/subject/lesson/2603/
https://resh.edu.ru/subject/lesson/2602/
https://resh.edu.ru/subject/lesson/1526/

Ne
n/n

HanmeHoBaHue paspenos n tem

Konunuecrso
yacos,
OTBOAMMDbIX
Ha OocBOEeHMue
Tembl

OneKTpoH

Hble (undposble)

obpa3oBaTtenbHble pecypcbl

UToro no pasgeny

Paspen 2. NepBoOHavanbHble cBeAEHUA O CTPO

€HUU BeuwlecTtBa

https://resh.edu.

ru/subject/lesson/1533/

2.1.|CtpoeHue BelecTBa 1
2.2.|0Buenme n B3anmoaeiicTBMe YacTUL , https://resh.edu.ru/subject/lesson/1534/
BellecTsa
2.3. |ArperaTHble COCTORHMA BellecTsa , https://resh.edu.ru/subject/lesson/1532/
WTtoro no pasaeny 5
Paspen 3. iBuxKeHue n B3aumogenctemne Ten
3.1.|MexaHnuyecKoe ABusKeHMe 5 https://resh.edu.ru/subject/lesson/1488/
3.2.|MHepuwsa, macca, NAOTHOCTb . https://resh.edu.ru/subject/lesson/1531/
3.3.|Cuna. Buabl cun https://resh.edu.ru/subject/lesson/2756/
14
21

UToro no pasgeny

Paspen 4. [lasneHune TBEPADIX TeN, }MAKOCTE! U ra3os

4.1.| Nasnexue. Nepesava https://resh.edu.ru/subject/lesson/2971/
AaBNeHNA TBEPALIMU Tenamu, 3
KMAKOCTAMM M rasamu
4.2.|[laBnenme KMAKOCTH https://resh.edu.ru/subject/lesson/2598/
5

4.3.|AtmocdepHoe gaBneHune

https://resh.edu.

ru/subject/lesson/1535/



https://resh.edu.ru/subject/lesson/1533/
https://resh.edu.ru/subject/lesson/1534/
https://resh.edu.ru/subject/lesson/1532/
https://resh.edu.ru/subject/lesson/1488/
https://resh.edu.ru/subject/lesson/1531/
https://resh.edu.ru/subject/lesson/2756/
https://resh.edu.ru/subject/lesson/2971/
https://resh.edu.ru/subject/lesson/2598/
https://resh.edu.ru/subject/lesson/1535/

Ne HanmeHoBaHue paspenos n tem Konunuecrso dneKTpoHHbIe (undpoBble)
n/n yacos, obpasoBaTenibHble pecypcbi
OTBOAUMDIX
Ha ocBOEeHue
Tembl
4.4.| [leiicTBUE MAKOCTY 1 ra3a Ha https://resh.edu.ru/subject/lesson/1538/
Norpy*XEHHOE B HUX TENO /
UToro no pasgeny 21
Pasgen 5. PaboTta n MOWHOCTb. JHeprua
5.1.[PaboTa M MOLLHOCTb https://resh.edu.ru/subject/lesson/2965/
3
5.2.|MpocTble MexaHn3mbl https://resh.edu.ru/subject/lesson/2597/
5
5.3. [MexaHnueckas aHeprus https://resh.edu.ru/subject/lesson/2964/
4
UToro no pasgeny 12
PesepsHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68
I[TPOIT'PAMME
8 KJIACC
Ne | HaumeHoBaHue pasgenos u tem | Konnuecrso |InekTpoHHble (undposbie) obpasosaTenbHble
n/n 4yacos, pecypcbi
OTBOAUMDbIX
Ha ocBOeHMe
Tembl
Paspen 1. Tennosbie ABNEHUA
1.1.|CTpoeHue n cBOWMCTBA BellecTBa
7 https://resh.edu.ru/subject/lesson/1534/start/

1.2.

Tennosble npoLecceobl

https://resh.edu.ru/subject/lesson/2595/start/

21

UToro no pasgeny

28

Paspen 2. dneKkTpuyeckue u MarHUTHble ABNEHUA



https://resh.edu.ru/subject/lesson/1538/
https://resh.edu.ru/subject/lesson/2965/
https://resh.edu.ru/subject/lesson/2597/
https://resh.edu.ru/subject/lesson/2964/
https://resh.edu.ru/subject/lesson/1534/start/
https://resh.edu.ru/subject/lesson/2595/start/

Ne | HaumeHoBaHue pasgenos u tem | KonnuecrBo |InekTpoHHbie (undposbie) obpasosaTesnbHble
n/n 4yacos, pecypcbi
OTBOAMMDbIX
Ha OCcBOeHue
Tembl
2.1.[9nexTprueckme 3apaabl. 3apaKeHHble https://resh.edu.ru/subject/lesson/1540/start/
. 7
TeNa U UX B3aumogencrane
2.2.[MOCTOAHHBI 3M1EKTPUYECKMIA TOK 20 https://resh.edu.ru/subject/lesson/3126/start/
2.3.|MarHuTHble ABNEHMUA https://resh.edu.ru/subject/lesson/1541/start/
6
2.4.|9nNeKTpOMarHuTHaA WHAYKLUMSA 4 https://resh.edu.ru/subject/lesson/3011/start/
WToro no pasgeny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68
[TPOI'PAMME
9 KJIACC
Ne HaumeHoBaHue pasgenos Konunuecrso 4yacos, dneKTpoHHble (undposbie)
n/n M Tem OTBOAUMbIX o6pasoBaTenbHble pecypcbl

Ha OCBOeHUue Tembl

Paspgen 1. MexaHuuyeckue ABneHUA

1.1.|MexaHu4ecKkoe aABuxeHue n

10 https://resh.edu.ru/subject/lesson/3025/
cnocobbl ero onucaHuma
1.2.|Bzaumogeiictame Ten https://resh.edu.ru/subject/lesson/1530/
20
1.3 | 3aKoHbI CoxpaHeHus https://resh.edu.ru/subject/lesson/2586/
10
Wtoro no pasaeny 40

Paspen 2. MexaHuuyeckue KonebaHusa n BoJHbI

2.1.|MexaHuyecKkume KonebaHuma

https://resh.edu.ru/subject/lesson/3020/



https://resh.edu.ru/subject/lesson/1540/start/
https://resh.edu.ru/subject/lesson/3126/start/
https://resh.edu.ru/subject/lesson/1541/start/
https://resh.edu.ru/subject/lesson/1530/
https://resh.edu.ru/subject/lesson/2586/
https://resh.edu.ru/subject/lesson/3020/

Ne HamnmeHoBaHue pa3genos Konunuecrso yacos, dneKTpoHHbIe (undposble)
n/n nTem OTBOAUMDIX obpasoBaTenibHble pecypchbi
Ha OCBOEHMUEe TemMbl
2.2.|MexaHnuecKkme BOHbI. 3BYK . https://resh.edu.ru/subject/lesson/2585/
WToro no pasgeny 15

Paspen 3. dneKTpomarHUTHoOeE Nosae U 31eKTPOMArHUTHbIE BOJIHbI

3.1

3ﬂ€KTpOMaI'HMTHOG none v

https://resh.edu.ru/subject/lesson/3010/

9/1EKTPOMArHUTHbIE BOJHbI 6
WToro no pasgeny 6
Pasgen 4. CBetoBble ABNEHUA
4.1.| 3aKoHbI pacnpocTpaHeHuA . https://resh.edu.ru/subject/lesson/3007/
cBeTa
4.2.//IUH3bI M ONTUYECKME NPUBOPbI ’ https://resh.edu.ru/subject/lesson/3004/
CnekTp 3
WToro no pasgeny 15
Paspen 5. KBaHTOBbIE ABNEHUA
5.1.McnyckaHue 1 nornoweHme ceeta https://resh.edu.ru/subject/lesson/2990/
aToMOM 4
5.2./CTpoeHme aToMHOro Azpa . https://resh.edu.ru/subject/lesson/1544/
5.3./A0epHble peakumm https://resh.edu.ru/subject/lesson/1544/
7
WToro no pasgeny 17

Pasaen 6. MoBTOopUTENbHO-0606LLAOLWKIA MOAYb

6.1.

CuctemaTtusaums n oboblueHne
NnpeAMEeTHOro CoAepKaHuaA 1

https://resh.edu.ru/subject/lesson/2991/

onbITa AEATENbHOCTH, 9
NpUoBpeTEHHOrO NPU U3yYeHUn
BCEro Kypca dn3nKu

WToro no pasgeny 9



https://resh.edu.ru/subject/lesson/2585/
https://resh.edu.ru/subject/lesson/3010/
https://resh.edu.ru/subject/lesson/3007/
https://resh.edu.ru/subject/lesson/3004/
https://resh.edu.ru/subject/lesson/3001/
https://resh.edu.ru/subject/lesson/2990/
https://resh.edu.ru/subject/lesson/1544/
https://resh.edu.ru/subject/lesson/1544/
https://resh.edu.ru/subject/lesson/2991/

Ne
n/n

HamnmeHoBaHue pa3genos
nTem

Konunuecrso yacos,
OTBOAMMDIX
Ha OCBOEHMUEe TemMbl

dneKTpoHHbIe (undposble)
o6pasoBaTenbHble pecypcbl

OBLIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102




