Kpacunoaapckwmii Kpaii, AGunckuii paiioH, noceoK AXTbLIPCKHI

MyHnuunnajibHoe GlomkeTHOE 001e00pa3oBaTeIbHOE _YUpexIeHue
ocHoBHan obuweobpa3zosarenbHan wkona Ne 14 nmenn aramana EJL3umel

MYHHUHNAILHOrO 06pa3oBanus AGHHCKRIA paiioH
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PABOYAS ITPOIT'PAMMA

Ilo Duiznke

Yposens 06pazoBanus (knacc) ocHoBHOe obuiee o6pazosanne (7-9 Kaaccni)

KonuuectBo yacos 245¢enedenio 7,8 Kiacc no 2 vaca, 9xnace-3 yaca

Yuurens: Tuynosa Copus HocndopHa

Ilporpamma paspaborana Ha ocuose ®I'OC OOO npuMepHOH OCHOBHOI
o0pa3oBaTeIbHOM NporpaMMel OCHOBHOTO 00Iero obpa3oBaHUs,BHECEHHOH B peectp
obpa3oBaTe/IbHBEIX NporpaMM  of0OpeHHBIX  (enepanbHbIM — yueOHO-METOIHYECKHM
ofbe/IMHEHHEM 110 001eMyo6pa3oBaHuIo,0CHOBHOH 06pa3oBaTeNbHOH  MporpaMME!
ocHoBHoro obuero obpazoanus MKOY OOILLINel14, yTBep)AEHHOMN Iemaroruyeckum
cosetoM (mpotokon oT 30 asrycra2022r.,Nel) , npumepHoif MporpaMMsl no yueGHBIM

npeameraM A. B. Ilepbiiukun. ®@usnka 7 — 9 knaccsl .



IHosicHuTebHAA 3aIICKA

[IpumepHass pabouasi mporpamMma 1O (U3MKE Ha YpPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHHS
COCTaBJICHA HA OCHOBE MOJIOXKEHUI U TpeOOBAHUH K pe3yJabTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHOM
po- TpaMMBbI, MpPEICTaBIeHHBIX B DenepaqbHOM TOCYAaPCTBEHHOM O00pPa30BaTENbHOM CTaHIApTe
ocHOBHOTO 0011ero oopazoBanus (PI'OC O0O0), a Takxe ¢ yuérom [IpumepHOi TporpaMMbl BOCIIUTaHUS
n Konuenmmm npenonaBanust ydeOHoro mnpenmera «®Pusnka» B 00pa3oBaTENbHBIX OPTraHU3AIMAX
Poccuiickoit @enepanuu, peaqn3yonx OCHOBHBIE 0011e00pa30BaTeIbHBIC IPOTPAMMBI

Copnepxxanme IIporpammbl HampaBieHO Ha (POPMUPOBAHHE €CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH
yUYAIIUXCS W OPraHU3alHi0 H3y4eHus (U3MKM Ha JESITEITbHOCTHONM OCHOBEe. B HeW y4HTHIBAIOTCS
BO3MOXKHOCTH TipeaMera B peanu3anuu TpeboBanuit ®I'OC OOO k miaHUpyeMbIM JIMYHOCTHBIM U
METanpeIMETHbIM pe3yiabTaTaM OOyuYeHHus, a TakXKe MEXIPEIMETHbIE CBA3M €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEMETOB Ha YPOBHE OCHOBHOI'O OOIIEr0 00pa30BaHMUs.

B nporpamme onpeaensitorcss OCHOBHbIE L€ U3Y4YeHUs] (U3UKH Ha YPOBHE OCHOBHOI'O OOILErO
o0Opa3oBaHus, IUIAHHpPYEMbIE DPE3yJabTaThl OCBOEHUS Kypca (DU3UKHU: JIMYHOCTHBIE, METAIlpEIMETHBIE,
MIpeIMETHBIE.

[Iporpamma BKiIrO4aeT:

1. [Inanupyemble pe3yabTaThl OCBOCHHUS Kypca (DU3UKHU, B TOM YHCJIE NMPEAMETHbIE PE3yabTaThl
0 ro/1aM 00yUYeHus;

2. Copepxanue yaeOHOTO penmeTa «Du3nkay 1mo rojgamMm o0ydeHus;

3. Temarndeckoe IJIaHUPOBaHUE C YKa3aHHEM KOJMYECTBA YaCOB HA M3YYCHUE KAXKIOH TEMBI H
MIPUMEPHOI XapaKTepUCTUKON yueOHOM NeSTeIbHOCTH yJalluXcsl, pealu3yeMon MpU U3YYEeHUU ATHX TEM.

[Ipumepnas paboudas mporpaMma He CKOBBIBA€T TBOPYECKYI0 MHMIIMATUBY Y4WUTENeH U
IIPEJOCTAaBISIET BO3ZMOKHOCTH Ul peau3ally pa3IMuHbIX METOAMYECKUX HOJXOAOB K IPENOAaBaHUIO
(GU3MKU IpU YCIIOBUM COXPAaHEHHs 00s3aTeIbHON YaCTH COJIepkKaHMs Kypca

1. OOmas xapakTepucTHKA Y4eOHOTo npeamera «@u3nka»

Kypc ¢usuku — cucreMoo0pa3yomuii Il €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB,
MOCKOJIbKY (PM3UYECKUE 3aKOHBI JIEXKAT B OCHOBE IIPOLIECCOB U SIBIICHUM, U3ydaeMbIX XUMUel, Onosoruei,
acTpoHoOMHueld W (uzmdeckoil reorpadueii. dusmka — 3TO TPEAMET, KOTOPHIM HE TOJILKO BHOCHUT
OCHOBHOM BKJIaJl B €CTECTBEHHO-HAyYHYIO KAPTUHY MUPA, HO U IPEJOCTaBIIsAeT HauboJiee scHble 00pa3iibl
IPUMEHEHMs] HAy4yHOTO METOoJa MO3HaHusA, T.e. crocola IOJy4eHUs JOCTOBEPHBIX 3HAHUI O Mupe.
Haxonern, ¢u3nka — 3T0 mpeaMeT, KOTOPbIM Hapsily C APYTMMHU €CTECTBEHHO-HAYYHBIMHU IIpEeIMETaMU
JOJDKEH JaTh IIKOJbHUKAM IpeACTaBICHHE 00 YBJIEKAaTEIbHOCTHM HAYYHOTO HCCIEIOBaHMS U PaOCTH
CaMOCTOSATEJIBHOTO OTKPBITHSI HOBOT'O 3HAHUS.

OpnHa U3 IIaBHBIX 33/1a4 (PU3HMUECKOro 00pa3oBaHus B CTPYKTYpe 0011ero o0pa3oBaHus COCTOUT B
BBISIBJICHUM M IOATOTOBKE TAJAHTIUBBIX MOJOABIX JIOAEH Ui MpPOJODKEHUs 00pa3oBaHUS MU
nanbHeme npopeccnoHaIbHON JeSTeNbHOCTH B O0JIACTH €CTECTBEHHO-HAYUHBIX HCCIIEAOBAHUN U
CO3/IaHMM HOBBIX TexHoJorui. Ho He MeHee BakHOW 3amaueil sBisercs (GOPMHUPOBAHHUE €CTECTBEHHO-
Hay4YHOM IPaMOTHOCTU M MHTEpeca K HayKe Y OCHOBHOM Macchl 00y4aromuxcs, KOTOpble B JajlbHeHIeM
OyAyT 3aHATHI B CaMbIX pa3Ho00Opa3HbIX chepax nesresnbHOCTU. COrylacCHO NPUHATOMY B MEXIYHApOIHOM
coobuiecTBe omnpeneneHuto, «EcTecTBeHHO-Hay4yHas TPaMOTHOCTh — 3TO CIIOCOOHOCTb YeJIOBEKa
3aHUMAaTh AKTUBHYIO TPaXJAHCKYI0 MO3UIMIO MO OOIIECTBEHHO 3HAUYMMBIM BOIPOCAM, CBSA3aHHBIM C
€CTECTBEHHBIMU HAayKaMH, U €r0 TOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHO-HAYYHbIMU uiesmu Haydno
IPaMOTHBIA  YEJIOBEK CTPEMHUTCSl ydacTBOBaTb B apryMEHTHPOBAHHOM OOCYXJEHUHM MpoOlieMm,
OTHOCSIITUXCSL K €CTECTBEHHbIM HayKaM U TEXHOJIOTMSM, YTO TpeOyeT OT HEro CIeAyIOIIHuX
KOMIIETEHTHOCTEN:

—Hay4YHO OOBSICHATH SBJICHUS,

—OIICHUBATh ¥ TOHUMAaTh OCOOCHHOCTH HAYYHOTO HUCCIIC0BaHMUS,

—MWHTEPIPETUPOBATh JAHHBIE M UCIOJb30BaTh HAyYHbIE JI0KA3aTeIbCTBA IS IOJTYYEHUs
BBIBOJIOBY.

N3yuenne ¢pu3nku cocoOHO BHECTH pEIIAOUINMA BKIal B (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOMN
IPaMOTHOCTH 00YYaIOIINXCS



2. Heau uzydyenus yuedHoro npeamera «®u3uKa»

Lenu n3ydyenus: GU3NKN HA YpOBHE OCHOBHOTO 00m1ero obpasoBanus onpenaeneHsl B Konuenmun
IIpenojaBaHusl yueOHOTO NpeaMeTa.

«®Pu3uka» B o00pa3oBarenabHbIX oOpranum3auusx Poccuiickoin ®ene- pauuu, peaau3yroLux
OCHOBHBIE 001Ie00pazoBaTeNbHbIE NMPOTPAMMBI, YTBEPKAEHHOU pemenueM Komernn MunuctepcTsa
npocsenieHus: Poccuiickoit @enepanuu, mpotokoii ot 3 aexadbps 2019 r Ne [1K-4BH.

Lenu uzyuenus gpuzuxu:

—hopMupoBaHNEe HWHTEpeca W CTPEMJICHUS OOYYAIOUIMXCS K HAYYHOMY H3YYEHHIO IPUPOJIBI,
pa3BUTHE UX MHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

—pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE€ MO3HAaHUA U (POPMHUPOBAHHUE HCCIIEA0BATENBCKOIO
OTHOIIEHHUSI K OKPYKAIOIIUM SIBICHUSM;

—(opMupoBaHrEe HAYyYHOTO MHUPOBO33PEHUS KaK pe3yibTaTta U3y4eHHs] OCHOB CTPOEHHUS MaTepUu
1 (yHITaMEHTAJIbHBIX 3aKOHOB (DPU3HKHU;

—@opmMupoBaHue yMEHUI OOBSCHSTH SBJIEHUS C HCIOJIb30BAHMEM (U3NYECKUX 3HAHUU U
Hay4YHBIX JI0Ka3aTeIbCTB;

—(opMupoBaHue MPEICTaBICHUN O POIM (U3UKU U Pa3BUTHS JIPYrMX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHUH;

—pa3BUTHE NPEJCTABICHUM 0 BO3MOXKHBIX chepax Oyaymieil npopeccuoHanbHON AESTENTbHOCTH,
CBSI3aHHOM C (U3UKOMH, MOATOTOBKA K JajbHeHieMy 0Oy4eHHUI0 B 3TOM HaIllpaBJIeHUH.

Hocmuoicenue smux yeneii Ha yYpoeHe OCHOBHO20 00wWje20 00pazoeanus 0Oecnevusaemcs
peuieHuem credyrouux 3a0ay.

—TpuoOpeTeHrne 3HAHUM O JAUCKPETHOM CTPOEHUHU BEIIECTBA, O MEXaHUYECKUX, TEIJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

—omnucaHue U 00bsICHEHUE (PU3MUECKUX SIBIEHUH € UCIIOJIb30BAaHUEM OJYyYEHHBIX 3HAHUM;

—OCBOEHHE METOJ0B PELICHMs MPOCTEHIINX pacu€THBIX 3a/ad C MCIOJIb30BaHUEM (U3MUECKHX
MoJeled, TBOPUYECKHUX U NIPAKTUKO-OPUCHTHPOBAHHBIX 33/1a4;

—pa3BUTHE yMEHMH HaONIONaThb MPUPOJHBIC SBICHHUS U BBINOJHATH OIBITHI, JAa0OPAaTOPHBIE
palOoThI M SKCIIEPUMEHTAJIbHBIE HCCIIEIOBAHUS C UCTIOIb30BAHUEM U3MEPUTEIBHBIX IPUOOPOB;

—OCBOCHHE MpUEMOB paboTel ¢ uHopmanuend (QU3NUECKOTO COACp)KaHUS, BKJIIOYAs
MH(GOPMALIHIO O COBPEMEHHBIX JOCTHKEHUAX (PU3MKH; aHAIN3 U KPUTHYECKOE OLICHUBaHUE UH(POPMALIUY;

—3HAaKOMCTBO €O cdepamMu Mpo(hecCUOHATBHONW JesITENbHOCTH, CBS3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMU TEXHOJIOT'MSIMU, OCHOBAHHBIMU Ha JOCTHKEHUAX (PU3NYECKON HayKH

3. Mecto yueoHOro npeamera «®u3uKa» B yueOHOM IJIaHe

B cootrBerctBun ¢ ®I'OC OOO ¢usmka sBuseTcs oO0sA3aTEIBHBIM IPEAMETOM Ha YpPOBHE
OCHOBHOT0 0011ero o0pazoBanus JlanHas nporpamma npegycMaTpuBaeT u3ydeHue (Gpu3uku B 00béme 238
4 3a TpH rojia oO0y4deHus 1o 2 4 B HeJleIo B 7 U 8 Kiaccax ¥ 1o 3 4 B HeJello B 9 kiacce

4. TInanupyemble pe3yJabTaThl OCBOEHHs Y4eOHOr0 mpeaMeTa
Juunocmmesie pesynomamol
OCHOBHBIC HAINPABJICHUS] BOCITUTATEIILHOU JACATEIbHOCTH:
1. I'pascoanckoe socnumanue:
— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKJIEHUHU OOIIECTBEHHO-3HAUYUMBIX U ITUYECKUX
mpo0ieM, CBA3aHHBIX C TPAKTHYECKUM MTPUMEHEHHUEM JOCTIKEHUN (DHU3HKY;
—  OCO3HaHHUE BKHOCTH MOPATBbHO-3TUYECKUX MPUHIIMIIOB B ACITETFHOCTU YYEHOTO.
2. [Tlampuomuueckoe socnumarue u GopmMuposarue poCcCUtiCKol UOeHMUYHOCMU.:
— TposIBICHHE MHTEpeca K HWCTOPUU U COBPEMEHHOMY COCTOSHHUIO POCCHMCKOW (PU3NYECKOM

— IICHHOCTHOE€ OTHOIIICHHE K JOCTUKEHUSIM POCCHUMCKUX YUEHBIX-(PU3UKOB.
3. /[lyxosHoe u HpascmeenHoe eocnumauue Oemell HA OCHOBE POCCUUCKUX MPAOUYUOHHBIX
YeHHOoCmel:



— OCO3HAHHE COLMAIBHBIX HOPM U TMpPaBHJI MEXKIMYHOCTHBIX OTHOIIEHUH B KOJUICKTHUBE,
TOTOBHOCTh K Pa3HOOOPa3HON COBMECTHOM JESTEIHHOCTH IMPH BBHIMOJIHEHUH Y4EOHBIX, MO3HABATEIBHBIX
3aJa4, BHITIOJIHEHUH SKCIIEPUMEHTOB, CO3JIaHUU Y4EOHBIX IMPOEKTOB, CTPEMIIEHUE K B3aUMOIIOHUMAaHHIO U
B3aMMOIIOMOIIH B IIPOLIECCE ITON yUEOHOH AESATEIbHOCTH;

— TOTOBHOCTh OLIEHMBATh CBOE TMOBEICHHE M TIOCTYNKH CBOMX TOBApHUINEH C MO3UIHU
HPaBCTBEHHBIX U TIPABOBBIX HOPM C YIETOM OCO3HAHUS TIOCIIEICTBHIA TIOCTYIIKOB.

4. [lpuobwenue demeii K KyI1bmypHOMY HACAEOUIO (Dcmemuieckoe 60CRUmMaHue):

—  BOCHpPUATHE ACTETHYECKUX KadeCTB (U3NYECKON HayKu: e€ TapMOHHYHOTO TOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH.

5. [Tlonynapuzayus nayunsix 3Hanuii cpedu oemeii (Llennocmu HayyHo2o nosHanus).

— OCO3HAaHHE IEHHOCTH (HU3MYECKOW HAyKHM KaK MOITHOTO HMHCTPYMEHTa IO3HAaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHENIIEH COCTABIISIIONIEN KYJIbTYPBI;

—  pa3BUTHE HAYYHOH JIF0OOO3HATEIILHOCTH, MHTEpECca K UCCIIET0BATEILCKON eI TETbHOCTH.

6. @usuueckoe socnumanue u opmuposanue Kyabmypvl 300P0BbL:

—  OCO3HaHHWE IIEHHOCTH 0€30MacHOT0 00pasa KM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE,
BaXHOCTH TIPaBHJI O€301TaCHOTO TIOBEJCHUS Ha TPAHCIOPTE, HA AOPOTaX, C IMEKTPUIECKAM M TEIUIOBBIM
000pyJOBaHNEM B IOMAITHHUX YCIOBHSIX;

—  c(hopMHUPOBAaHHOCTHh HaBBbIKA pedIeKCHHU, TPU3HAHUE CBOETO MpaBa Ha OMHMOKY U TAaKOTO K€
MpaBa y APyroro 4eloBeKa.

7. Tpyoosoe socnumanue u npogheccuoHaibHoe camoonpeoenenue:

— aKTHUBHOE YJacCTHeE B PEHICHHU MPAKTUYECKHUX 3aad (B paMKax CEMbH, IIKOJIBI, TOPOJIa, Kpas)
TEXHOJIOTUYECKON M COMAIbHON HAPABICHHOCTH, TPEOYIOIIMX B TOM YUCIIE B (PU3MUECKUX 3HAHUI,

—  HMHTepec K IPaKTHYECKOMY U3YUEHHUIO MPoQeccuii, CBA3aHHbBIX ¢ (GU3UKOH.

8. Okonozuueckoe 6ocnumanue:

— OpueHTauMs Ha NpuUMeHeHue (U3MUECKUX 3HAHUW Ui pelleHus 3agad B oOnactu
OKpY)Kalolllel cpelbl, IUJIAHUPOBAHUSA TOCTYIKOB M OILEHKM HX BO3MOJKHBIX MOCIEACTBUHM s
OKpYKarollenl Cpeibl;

—  OCO3HaHHue TI00aNIbHOTO XapaKTepa HKOJIOTHUECKUX MPOOIEM U IMyTel UX pelieHHs.

MertanpeaMeTHble pe3yJibTaThl
Yuueepcanvnvie noznasamensusie oeiicmeusn

baszosvie nocuueckue deticmeaus:

—  BBISABJIATH U XapaKTEpU30BaTh CYLIECTBEHHbIC IPU3HAKU OOBEKTOB (SIBICHUN);

—  YCTaHaBJIMBATh CYLIECTBEHHBIM MPU3HAK KIacCHU(PUKAIIMK, OCHOBAaHUS Uil 000OLIeHUS U
CpaBHEHHS,

—  BBUIBJISITH PUYUHHO-CJICICTBEHHBIE CBSI3M TNpU  HM3y4eHUH (U3HUECKUX SBICHUN U
MPOLIECCOB; JeJaTh BBIBOABI C HCIOJB30BAHUEM JEAYKTHBHBIX M WHIYKTUBHBIX YMO3AKIIOUYECHUH,
BBIJIBUTaTh THIOTE3bI O B3aUMOCBS3X (PU3MUECKUX BEITUYHH;

—  CaMOCTOSITENIbHO BBIOMpPATh CHOCOO perieHuss yd4eOHOM Qu3nyeckoil 3amayn (CpaBHEHUE
HECKOJIbKUX BapHaHTOB pEILIEHUs, BBHIOOp HamOoliee TMOIXOAAIIEr0 C Y4ETOM CaMOCTOATEIbHO
BBIZICTICHHBIX KPUTEPHUEB).

baszosvie uccneoosamenvckue deticmeaus.

—  HCTOJB30BaTh BOMPOCHI KaK UCCIIEI0BATENbCKUI HHCTPYMEHT IMO3HAHUS;

— TPOBOJAUTH MO CAMOCTOATEIHHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXHBIM (PU3NUeCKHii
AKCIIEPUMEHT, HEOOIbIIIOE HCcCeI0BaHne (U3UUECKOTO SIBICHUS,

— OIICHMBAaTh HAa TPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpPMAIMIO, MOIYyYEHHYIO B XOJe
MCCIIETIOBAHUS HIIM IKCTIEPUMEHTA;

—  CaMOCTOSITENbHO (GOPMYTHPOBATH OOOOIIEHUS M BBIBOJBI MO PE3yIbTaTaM MPOBEAEHHOTO
HaAOIIO/ICHUS, OTIBITA, UCCIICIOBAHHS,

— TPOTHO3HMPOBATH BO3MOXKHOE MAalibHEHIIee pa3BUTHE (UIMUYECKUX TMPOILIECCOB, a TaKKe
BBIJIBUTATh MIPEIOJIOKEHUS 00 UX PAa3BUTHUU B HOBBIX YCIOBUSX U KOHTEKCTAX.



Paboma c ungopmayueri:

— TPUMEHATH pa3IMYHBIE METOJbl, WHCTPYMEHTBI M 3alpoChl MpPH TOWCKE U OTOOpE
nHGOpPMAIMY WK TaHHBIX C YIETOM MPEUIOKEHHON yueOHOM (hru3nyecKkoi 3a1auu;

—  aHATM3HPOBATh, CHCTEMATU3UPOBATH U MHTEPIPETUPOBATH HH(HOPMAIIUIO PA3IMYHBIX BHIOB U
(dbopM TIpeICTaBICHNS;

—  CaMOCTOSITCILHO BBIOMpATh ONTHUMAIBHYI (opMy TpeiacTaBieHus WHPOPMANUU |
WUTIOCTPUPOBATh peIlacMble 3a/ladll HECIOKHBIMU CXEMaMH, JuarpaMMam¥, WHOW Tpadukodl W HX
KOMOMHAIIUSIMHU.

Ynuueepcanvnvie kommynuxamuenwie oeiicmeusn

Obwenue:

— B X0/ie 00CYXJCHHS y4eOHOTO MaTepHalia, Pe3yJbTaToB JaOOpPAaTOPHBIX padOT M MPOEKTOB
3aJIaBaTh BOIPOCHI IO CYIIECTBY OOCYKJTaeMOU TEeMBI M BBICKA3bIBATh HJICH, HAICJICHHBIC HAa PCIICHHUE
3aJlauM U MojJepKaHue 0JaroKenaTeIbHOCTH OOLICHUS;

—  COIOCTABJISITH CBOW CYXJICHHS C CYXJICHUSIMH JIPYTHMX YYaCTHUKOB JUajora, oOHapyXHUBaTh
pa3IM4Mre U CXOICTBO MO3UIIN;

—  BBIPpaXaTh CBOIO TOYKY 3PCHHUS B YCTHBIX U TUCHMEHHBIX TEKCTAX;

—  TyOJWYHO TMPEACTABIATH Pe3yIbTaThl BBITIOJHEHHOTO (PH3MYECKOTO OTbBITa (IKCIIEPUMEHTA,
WCCTIEI0BAHUS, TIPOSKTA).

Cosmecmuas desmenbHOCHb (COMPYOHUYECMBO):

— TIOHMMaTh W WCIIOJIb30BaTh IMPEHUMYIIECTBA KOMAHJIHOW W WHIMBHUIYyAIHHOW pabOTHI MpHU
pElIeHUH KOHKPETHON (pn3nueckoil mpoOiaemsl;

—  TIPUHHAMATH IEJIA COBMECTHOM JESITeITLHOCTH, OPIraHU30BBIBATh JCHCTBUS TI0 €€ JTOCTHKCHHIO:
pacmpenensaTb poJid, OOCYXAaTh MPOIECCHl W pe3ylabTaThl COBMECTHOW paboOThI; 0000maTh MHEHUS
HECKOJIBKUX JIIOACH;

— BBINOJHATH CBOIO 4YacTh pabOThl, JOCTUras KadyeCTBEHHOTO pe3ylibTaTa [0 CBOEMY
HaIpPaBJICHUIO U KOOPJIUHUPYS CBOU JACHCTBUS C JPYTUMU WIEHAMU KOMAaH/IbI;

— OILIGHMBAaTh KayeCTBO CBOEro BKJIaJa B OOIIMN HPOIYKT MO KPUTEPHUSM, CAMOCTOSTEIHHO
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

Yuueepcanvnwie pecynamuensie oeiicmeusn

Camoopeanuzayus:

—  BBIABJIATH NPOOJEMbI B JKU3HEHHBIX M YYEOHBIX CHUTYAIMsIX, TPEOYIOUIMX Ui pPEHICHUS
(bu3nYeCKuX 3HAHUM;

—  OPHEHTHPOBATHCS B PA3JIUYHBIX MOJXOAAX MPUHATHS PEIICHUN (MHAMBHIYAIBHOE, TIPUHSITHE
pELICHHUS B IPYIIIe, IPUHATHE PEIICHUS IPYIIION);

—  CaMOCTOSITEJIbHO COCTaBIISITh AJTOPUTM pEIICHUS (QHU3MYECKOW 3aJauyd WM  IUIaHa
UCCIICIOBaHUS C YYETOM HUMCIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
npejyiaraeéMbie BAPHAHTHI PEIICHUH;

—  JenaTh BBIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

Camoxoumpons (peghnexcus):

—  J1aBaTh aJICKBAaTHYIO OIICHKY CHTYAllUU U MpeiaraTh IjiaH e€ Nn3MECHEHHUS,

—  OOBSACHATH TPUYHMHBI JIOCTHIXKCHUS (HEJIOCTHXKCHHS) pE3yJIbTaTOB JCSITEIBHOCTH, JlaBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY;

— BHOCHTHb KOPPEKTHUBBI B JICATEILHOCTh (B TOM YHCJIE€ B XOJI BBITIOJHEHUS (PH3UUECKOTO
WCCIIC/IOBAaHUSI WJIM TIPOCKTa) HA OCHOBE HOBBIX OOCTOSITENBLCTB, WM3MEHUBIIMXCS CHUTYaIlUi,
YCTaHOBJICHHBIX ONTUOOK, BOSHUKIITNX TPYIHOCTEH;

—  OIICHMBATh COOTBETCTBHE PE3YJIbTaTa LIEIH U YCIOBHUSIM.

OmoyuonanbHblll UHMENNeKm:

—  CTaBUTH ceOs HA MECTO JIPYrOro YeOBEKa B XOJIC CIOpa WM TUCKYCCHHM Ha HAYYHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHHS U JIOTUKY JPYTOTO.

Ipunamue cebs u opyeux:



— IpHU3HABaTh CBOE MPaBO HA OMIMOKY NPU PEHICHUH (U3UYECKUX 3a7ad WU B YTBEPXKICHHUIX
Ha Hay4HbIE TEMBI U TAKOE K€ MIPaBO APYroro.

IIpenMeTHbBIE pe3ybTATHI
Ilpeomemmnuie pesynomamaol uzyuenus Kypca pusuku 7 Knacca:

—  HCIOJIb30BaTh MOHATHS: (U3MUECKHUE W XUMUYECKUE SIBICHUS; HAOIOJCHUE, SKCIIEPUMEHT,
MO/IeNb, TUIIOTE3a; €ANHUIBI (PU3NYECKUX BEITMYMH; aTOM, MOJIEKYJa, arperaTHble COCTOSTHHUS BEIIECTBA
(TBEpHOe, KHMIKOE, Ta3000pa3HOE); MEXaHWYECKOe JBWKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE,
NpSIMOJIMHEHHOE), TPaeKTOpHs, paBHOACHCTBYyMomas cwi, aedopmamus (ympyras, IUlacTHYecKas),
HEBECOMOCTb, COOOLIAIOIINECS COCY/IbL;

— pasnuyarh sBieHUs (audQys3us; TEmioBoe ABMKEHUE YAaCTUIl BEIIECTBA, PaBHOMEPHOE
JBUKEHHE, HEPaBHOMEPHOE J[IBIKEHHE; WHEPLMs; B3aUMOJEHUCTBHE TeEJI; paBHOBECHE TBEPHABIX TEN C
3aKpEIJIEHHOW OChIO BpallleHus; Mepedada JaBieHHUs TBEPABIMU TelNaMM, >KUIKOCTAMU M Ta3aMu;
aTMoc(epHOe [aBJiCHME; IJIaBaHUE TeJ; MPEBpalleHHEe MEXaHWYECKOM SHEpruu) Mo OMHCAHUI0 HX
XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JAHHOE (PU3UUYECKOE SIBICHHUE;

—  pacno3HaBaTh MPOSIBICHHWE M3YYEHHBIX (U3NYECKUX SIBJICHUI B OKpY)KaIOLEM MHpE, B TOM
yucie (U3NUECKHe SBICHUS B MPHUPOJC: MPUMEPHl JBIKCHHUS C PA3IMYHBIMU CKOPOCTSMH B JKUBOU U
HEXUBOU MpUpo/ie; AeMCTBHE CUIIBI TPEHHS B IPUPOJIE U TEXHUKE; BIUSHUE aTMOCHEPHOTO JIaBJICHUS Ha
KUBOI OpraHu3M; MiaBaHue pbl0; pblyard B TEJIE YeI0BEKa; MPU 3TOM MEPEBOAUTH MPAKTHUUECKYIO 3a]1a4y
B Y4eOHYIO0, BBIJICIISTh CYIIECTBEHHBIC CBOMCTBA/ MPU3HAKU (PH3MUECKUX SBJICHHIA;

— OMNHChIBaTh H3yUEHHBIE CBOWMCTBA TeNl W (PU3MUECKUE SIBICHUS, HCIOJB3YS (u3nueckue
BEJIMYMHBI (Macca, 00bEM, MUIOTHOCTh BEIECTBAa, BPEMs, MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHa
YIOPYrocTH, CHJIa TSXKECTH, BEC Teja, CHJa TPEHHUs, JaBjieHue (TBEPAOTO Teia, XKUAKOCTH, Tasa),
BBITAJIKMBAIOIIAsl CHUJIa, MEXaHUYecKasi padoTa, MOIIHOCTb, TUIEYO CHJIbI, MOMEHT CUJIbI, KO3(PUIIMEeHT
MOJIE3HOTO JEHCTBUS MEXaHU3MOB, KWHETHYECKAas U MOTEHIIMAIbHAS SHEPTUsl); TPU ONMUCAHUH NPABUIHHO
TPakTOBaTh (PU3UUECKHI CMBICI HMCHOJIb3yEeMbIX BEIMYMH, MX O0O3HAUEHUS M EAUHMIIBI (PU3UUECKHUX
BEJIMYMH, HAXOAUTh (GOPMYIIbI, CBSA3bIBAIOLINE JAaHHYIO (U3NYECKYIO BEJIMYUHY C JPYTMMHU BEIHUYMHAMU,
CTPOUTH IpaQUKU N3YYECHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIHUNH;

—  XapakTepu3oBaTh CBOWCTBA Tejd, (U3MYECKHE SBJICHHUS U MPOLECCH, MCIOJbB3Ys IpaBHIia
CIIOXeHHs cuil (BIOJb OJHOU IpsMoi), 3akoH Ilackans, 3akoH Apxumenaa, IpaBUJIO PaBHOBECHS pblyara
(610Ka), «30J10TO€ MPABUIO» MEXAHUKHU, 3aKOH COXPaHEHUS MEXaHMUYECKOW SHEPruu; Mpu 3TOM JaBaTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIIUCHIBATh €r0 MATEMAaTUYECKOE BhIPAKECHHE,

—  OOBACHATH (PpU3MYECKHE SIBICHUS, MPOIECCHl U CBOWCTBA TEJl, B TOM YHCIIE U B KOHTEKCTE
CUTyallull MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUUYMHHO — CIIEJCTBEHHBIC CBS3H,
CTpOUTH OO0BbsSCHEeHHE U3 | - 2 JOrMuYecKuX MIaroB ¢ onopoil Ha 1 - 2 W3y4eHHBIX CBOMCTBA (PUINYECKHUX
SBJICHUH, (PU3NYECKUX 3aKOHA UJIH 3aKOHOMEPHOCTH;

— pemath pacu€THbIC 3a/1a4u B 1 — 2 AelCTBUS, UCTIONb3YS 3aKOHBI U (POPMYJIbI, CBS3BIBAIOIINE
(bu3nyeckre BETUYUHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4M 3allMChIBATh KPATKOE YCIIOBUE, MOJICTABISATh
¢busznueckue BeMMYMHBI B (OPMYIBI M MPOBOJIUTH Pacu€Thl, HAXOIUTh CIPABOYHBIC J[aHHBIE,
HE0OXO0IUMBIE JUIA PEIICHUS 33]1a4, OLICHUBATh PEATUCTHUYHOCTD MOTY4eHHOH (PU3NUECKON BEIUYUHBL;

—  pacrmo3HaBaTh MPOOIEMBI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIN (PU3HMUECKUX METOJOB; B
OTHMCAHWU HCCIENOBAaHUS BBIACNATH TMPOBEPSIEMOE IMPEANoJoKeHne (TUMOTe3y), pa3nuyarh U
WHTEPIPETUPOBAThH MONYYEHHBIH PE3yNbTaT, HAXOIUTh OMIMOKK B XOJE OIBITA, JIeNaTh BBIBOJBI 1O €r0
pe3ynbTaTam;

— TPOBOJUTH OMBITHI MO HAOMIONEHUIO (DU3MYECKUX SIBICHUN WM (PU3NYECKUX CBONCTB Tell:
dbopMynupoBaTh  TpOBEpsieMble  IMPEANOJIOKEHUS, COOMpaTh yCTAaHOBKY U3  MPEAIOKEHHOTO
000pyIOBaHUs, 3aMKUCHIBATH X0 OMBITa U (POPMYIHUPOBATH BBHIBOJIBI;

—  BBINOJHATH TPSIMbIE HM3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tena, o0bEMa, CHIBI U
TEMIEPAaTypbl C MCHOJIB30BAHWEM AaHAJOTOBBIX U IHUGPOBBIX NPHOOPOB; 3aMUCHIBATh MOKA3aHUS
mpuOOPOB ¢ YIETOM 33aJaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHU;



— TPOBOJUTH HCCIICOBAHHE 3aBUCHMOCTH OJHOW (PHU3MUECKOW BEITUYMHBI OT JAPYronl ¢
HCI0JIb30BAHNEM NPAMBIX U3MEPEHUM (3aBUCHMOCTH ITyTH PABHOMEPHO JABMIKYILEIOCA Tejla OT BPEMEHU
JBYDKEHUS Tela; CUJIbl TPEHHS CKOJBKEHHS OT Beca Tena, KauecTBa 0OpabOTKHM MOBEPXHOCTEH Tl U
HE3aBUCHUMOCTU CHJIbI TPEHHUS OT IUIOIIAAU COIPUKOCHOBEHHUS TEN; CHUJIbl YIPYrOCTH OT YAJMHEHUs
IIPYKUHBI; BHITAIKUBAIOIIEH CUIBI OT 00bEMA NMOrPYKEHHOM YacTH Tela U OT IJIOTHOCTH KHUAKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH T€JIa, OT IIIyOUHBI, HA KOTOPYIO IOTPYKEHO TEJIO; YCIOBHUH IUIaBaHUs Tell,
YCIIOBUH paBHOBECHs pblyara M OJOKOB); y4yaCTBOBaTh B IUIAHWPOBAHUU Y4YEOHOIO HCCIIEIOBAHMS,
cOOMpaTh YCTAaHOBKY ¥ BBINOJHATH HM3MEPEHHS, CIEAysd MPEUIOKCHHOMY IUIaHy, (HUKCHPOBATH
pe3ybTaThl IMOJYYCHHON 3aBUCHUMOCTH (DM3WYECKUX BEJIMYMH B BHUJAC MPEUIOKECHHBIX TaOIHI W
rpaduKOB, IeNaTh BEIBOBI IO PE3yJIbTaTaM HUCCIICAOBAHUS;

—  TMPOBOJUTH KOCBEHHBIE M3MEPEHUS (PU3MUYECKUX BEIMYUH (IUIOTHOCTH BEIIECTBA JKUIKOCTU U
TBEPAOTO TeJla; CHJIa TPEHUSI CKOJIbKEHHUS; TaBJIeHUE BO3/yXa; BhITAIKUBAIOIIAs CUJla, ACHCTBYIONIAas HA
MOTPYKEHHOE B KHUAKOCTh TeNO; KOI(D(UIMEHT IMOJIE3HOTO JEHCTBUS MPOCTBIX MEXAHU3MOB), CIEnys
MPeI0)KEHHOW MHCTPYKLIMHY; TIPY BBITIOJIHEHUU M3MEPEHUI cCOOMpPAaTh 3KCIIEPUMEHTAIbHYIO YCTAHOBKY U
BBIYMCIISATh 3HAYEHHE HCKOMOW BEJTMUMHBI;

—  YKa3blBaThb NPUHIUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECBI, TEPMOMETD,
JUHAMOMETp, cooOHIaromuecs cocyabl, OapoMeTp, pblyar, MOJIBMKHBIH W HENOJBUKHBIA OJIOK,
HaKJIOHHAsI MJIOCKOCTh;

—  XapaxkTepu30oBaTh MPHUHILMUIBI JEHCTBUS U3YYEHHBIX MPHOOPOB M TEXHUUYECKUX YCTPOICTB C
OMOpOM Ha WX OMHCaHMs (B TOM YHWCIE: MOJIIIMIHUKHA, YCTPOMCTBO BOJOINPOBOJA, TUAPABINYECKUN
mpecc, MaHOMETpP, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMeTp), HCIOJb3ys 3HaHMS O CBOMCTBax
(bu3nyecKux SABJICHUN U HEOOX0AUMbIE GU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

—  TPUBOJUTH MPUMEPHI / HAXOAUTh UHPOPMAIUIO O TpUMEpax MPAaKTUYECKOTO HCIOIb30BaHUS
(U3UYECKUX 3HAHWW B TIOBCEJIHEBHOM JKMU3HHU sl OOecredeHHs 0e30macHOCTH IMpu OOpamieHuu C
npubopaMM M TEXHUYECKMMHU YCTPOMCTBaMH, COXpaHEHHs 3/0pOBbSl U COONIOJEHHUA HOPM
9KOJIOTUYECKOTO MTOBE/ICHUS B OKPYKAIOLIEH Cpee;

—  coOJIr0/IaTh MpaBHJIa TEXHUKH OE30MTaCHOCTH TIPH padboTe ¢ 1a00paTOpHBIM 000PYA0BAHUEM;

—  OCYILECTBJIATH OTOOP HCTOYHMKOB HH(popMmanMu B ceTH VIHTepHET B COOTBETCTBUU C
3aJJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOILMXCSA 3HAHUN M NMyTEM CpPaBHEHHs Ppa3IMYHBIX
UCTOYHHUKOB BBIIAEIATh HH(MOpPMAIMIO, KOTOpass SBJSETCS IPOTUBOPEUYMBOM MIM MOXKET ObITh
HEJIOCTOBEPHOM;

— HCHOJb30BaTh IPH BBINOJHEHUM YYEOHBIX 3aJaHUl HaydHO — MOMYJSPHYIO JMTEPATypy
(GU3MYecKoro coJepXaHus, CIIpaBOYHbIE MaTepHaibl, pecypchl cetu VIHTepHeT; BiaieTb HNpUEMaMU
KOHCIIEKTUPOBAHUS TEKCTA, IpeoOpa3oBaHus HHPOPMALMHU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

— co37aBaTh COOCTBEHHbIE KpaTKHME NMCbMEHHbIE M YCTHbIE COOOIIEHUS Ha OCHOBEe 2 — 3
UCTOYHUKOB HH(pOpMalMU (PU3MUECKOTO COJAEpKaHUs, B TOM 4HcIe IHyOJIMYHO JenaTh KpaTKue
COOOLIEHNS O PE3yNbTaTax MPOEKTOB MM YUYE€OHBIX MCCIENOBAHUMN; IPU 3TOM IPaMOTHO HCIIOJIb30BaTh
M3y4YeHHbIN MOHATHIHBIN anmapar Kypca pU3MKH, COIPOBOXK/IATh BHICTYIIJICHUE IPE3CHTALUECH;

—  IIpH BBIIIOJHEHUU Y4EOHBIX IPOEKTOB U MCCIEIOBAHUMN pacIpeeaTh 00S3aHHOCTU B TPYIIIIE
B COOTBETCTBUU C IOCTABJICHHBIMHU 33JauyaMH, CIEIUTh 32 BBIOJHEHHEM IUIaHA JEHCTBUMH, aJIeKBaTHO
OLICHUBaTb COOCTBEHHBIH BKJaJ B JIEATEIbHOCTb TPYINIbI; BBICTPAWBAaTh KOMMYHHUKATHBHOE
B3aUMO/JICHICTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIMX.

Ilpeomemmnuie pesynvmamul uzyuenus Kypca pusuku 8 knacca:

[IpenmeTHbIe pe3ylbTaThl JOJKHBI OTpaXaTh C(POPMUPOBAHHOCTD y 00yUalOMIUXCS YMEHUI:

—  HCHOJb30BaTh NOHATHUSA: MAacca U pa3MeEPbI MOJIEKYJI, TEIJIOBOE ABMKEHNUE aTOMOB M MOJIEKYI,
arperaTHbIE COCTOSTHHSI BELIECTBA, KpUCTAIIIMUECKUE U aMOp(HBIE TeJla, HACHICHHbIN U HEHACHIIEHHbBIH
nap, BJIQXHOCTb BO3/yXa; TEMIIEpaTypa, BHYTPEHHSsS SHEPrus, TEIUIOBOM [BUTATElNb; AJIEMEHTapHBII
NIEKTPUUECKUI 3aps]l, IEKTPUUECKOE T10JI€, IPOBOJAHUKH U JUAIEKTPUKH, TOCTOSHHBIN IEKTPUUECKUN
TOK, MarHUTHOE TIOJIE;

—  pa3nuyarth sBJICHH (TEIUIOBOE PACIIMpPEHHE /cxkaTue, Terslonepeaaya, TeioBoe paBHOBECHE,
CMauMBaHME, KalWUIAPHbIE SBJICHUS, WCHApEHUE, KOHJEHCAlUs, IUIABJIIEHUE, KpUCTaIN3alus



(oTBepleBaHME), KUNIEHUE, TeIUIONEpeaaya (TErIONPOBOHOCTh, KOHBEKIUSA, U3IIYUYEHHUE); FICKTPU3ALIMS
TEJ, B3aUMOJECUCTBHE 3apsi/iOB, IEHCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJIEHCTBHE
MarHuTOB, JIEHCTBUE MAarHUTHOTI'O I10JIS HA IIPOBOJHUK C TOKOM) I10 OIIMCAHUIO UX XapaKTEPHBIX CBOWCTB
Y Ha OCHOBE ONBITOB, IEMOHCTPUPYIOIINX TaHHOE (PU3NIECKOE SIBICHUE,

—  pacro3HaBaTh NPOSBICHUE U3YYCHHBIX (PU3MUYECKUX SBICHHHA B OKPYKAIOIIEM MHpPE, B TOM
yrcie Gpusnyeckue sBICHHUS B IPUPOE: MOBEPXHOCTHOE HATSHKEHUE U KATMIUISIPHBIC SIBJICHUS B IPUPOJIE,
KpUCTAJUTBI B IPUPO/IE, uznyuenne ColHIla, 3aMep3aHue BOA0EMOB, MOPCKUE OpH3bl, 00pa3oBaHKUE POCHI,
TyMaHa, WHEs, CHEra; JJEKTPUYECKHE SBJICHUS B arMochepe, DJIEKTPUYECTBO JKUBBIX OPTaHU3MOB;
MarHuTHoOe moJie 3eMiu, Apei] MOIIOCOB, POIb MArHUTHOTO MOJS JUIS JKU3HU Ha 3emiie, MOJIAPHOE
CHSIHHME; TIPH 3TOM IE€PEBOAMTH MPAKTUYECKYIO 33a/lady B y4eOHYIO, BBIACIATH CYIIECTBEHHBIE CBOWCTBA
/mpu3HaKy PU3MYECKHX SIBICHUH;

—  XapakTepu3oBaTh CBOMCTBA TeJ, (PU3MUYECKUE SIBJICHUS U IPOLIECCHI, MCIOIb3Ysl OCHOBHBIE
MTOJIOXKEHUSI MOJIEKYJISIPHO — KHHETUYECKON TEOPUHU CTPOEHUS BEIECTBA, IPUHIIMIT CYNEPIIO3UIIMH TOJIei
(Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH OMa s ydacTka 1enu, 3akoH Jxoyns —
JleHua, 3aK0H COXpaHEHMsI SHEPTHH; IPU ITOM JIaBaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA U 3aIlHCHIBATh
€ro MaTeMaTU4YeCKOE BbIPAKEHUE;

—  OOBACHATH (PU3MUECKHE MPOLECCHl M CBOICTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE CUTyalUH
MIPaKTUKO —OPUEHTHUPOBAHHOTO XapakTepa: BBISABIATH MPUUMHHO — CJIEACTBEHHBIE CBSA3H, CTPOUTH
oObsicHeHue U3 1 — 2 JIOTMYECKUX I1aroB ¢ OMopoi Ha 1 — 2 U3ydeHHbIX CBOMCTBA GU3NYECKUX SIBICHUMH,
(u3MYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

— pacmo3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO PELIUTh HPHU MOMOLIM (PU3NYECKHUX METOJIOB;
UCIIOJIb3YSl  ONHMCAHWE UCCIEOBaHMS, BBIJACIATh IPOBEpsieMOE  MPENINOJIOKEHUE, OLEHUBATDH
MPaBUJIBHOCTH MOPS/IKa MPOBEACHUS UCCIIEIOBaHUS, JeN1aTh BBIBO/IBL;

— pematb pacu€THbIE 3a/1a4u B 2 — 3 AEWCTBUSI, UCTIONb3YS 3aKOHBI U (OPMYJIbI, CBSA3BIBAIOIINE
(buznyeckue BEIMYMHBI: HA OCHOBE aHajM3a YCJIOBUS 3a7ayd 3alHChIBaTh KPATKOE YCIOBHE, BBISBIIATH
HEJOCTAaTOK JaHHBIX [UIsl pelleHus 3a7add, BbIOMpaATh 3aKOHBI M (OPMyINbl, HEOOXOauMBbIe Al €€
pelieHns, MNPOBOAUTH pacdy€Thl M CPAaBHMBATh IMOJIyYEHHOE 3HAaYeHUE (PU3NYECKON BEIHMYMHBI C
W3BECTHBIMU JAHHBIMY;

— pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PELIUTh MPHU MOMOLIM (PU3NYECKHUX METOJIOB;
WCIIOJNb3ysl ONMCAaHHWE HCCIENOBAaHUSA, BBIICIATH IPOBEPSAEMOE  MPEIIOJIONKEHUE, OLEHUBATh
MIPaBUIILHOCTh NOPsJIKA MPOBEICHUS UCCIEA0BAHMs, 1€TaTh BEIBObL;

— TPOBOJUTH OMNBITHI MO HAOMIOACHUIO (U3NYECKUX SIBICHUM WM (PU3MYECKUX CBONCTB TeIl
(KamwIsipHBIE SIBJIGHUS, 3aBUCHUMOCTH JIAaBJICHHS BO3[QyXa OT €ro o0bEMma, TemImepaTypbl; CKOPOCTH
mpolecca OCThIBaHUS / HarpeBaHusl NpU M3IyYEHUH OT I[BeTa H3JIydarouleil / moriomaromnei
MMOBEPXHOCTH; CKOPOCTh MCHAPEHUsI BOJABI OT TEMIIEPATyphbl JKUJIKOCTH U IUIOMIAAU €€ IMOBEPXHOCTH;
ANEKTPU3aLUs TNl U B3aUMOJICHCTBUE SJIEKTPUUYECKUX 3aPSAI0B; B3aUMO/IEHCTBUE TIOCTOSIHHBIX MarHUTOB,
BHU3yaJIM3alisl MAarHUTHBIX IOJI€M MOCTOSIHHBIX MAarHUTOB; IEMCTBUSI MAarHUTHOTO MOJISI HA MPOBOJHUK C
TOKOM, CBOMCTBa 3JEKTPOMArHUTa, CBOMCTBA AJIEKTPOJBHUraTeNsl MOCTOSHHOTO TOKa): (OpMyTupoBaTh
MIpOBepsieMbIe MPEATNOI0KEHHSI, COOUPATh YCTAHOBKY U3 MPEATI0KEHHOTO 000PYI0BAHUS; OTIMCHIBATH X011
ombITa ¥ (POPMYIUPOBATH BHIBO/IBI,

—  BBINOJHATh NPSIMbIE U3MEPEHUSI TEMIIEPATyphbl, OTHOCUTEIBHON BIAXKHOCTU BO3/yXa, CHUJIbI
TOKa, HANpsDKEHHUs C MCIOJIb30BAaHHMEM AHAJIOTOBBIX MPHOOPOB M JATYMKOB (U3WYECKUX BEIUYUH;
CpaBHUBATh pe3yJIbTaThl U3MEPEHUN C YUETOM 3a]aHHOM aOCOTIOTHON MOTPEIIHOCTH;

— - TIpPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PM3WYECKOM BEIWYMHBI OT JpYroil c
UCTOJb30BAHUEM MPSIMBIX H3MEPEHHUH (3aBUCHUMOCTb COINpPOTHBIIEHUS MPOBOJHHKA OT €ro JUIMHBI,
IUIOUIAM TIONIEPEYHOTO0 CEYEHHS W YIEIbHOTO CONPOTHUBIIEHUS BEIIECTBA INPOBOJHHUKA; CUJIBI TOKA,
UIYIIETO Yepe3 MPOBOJHUK, OT HANpPsDKEHHWS HAa NPOBOJHUKE; MCCIENOBAHUE IOCIEAO0BATEIBHOIO H
napayieIbHOTO  COeIMHEHUH MPOBOJHHUKOB): IIAHUPOBATH HCCIENOBaHHUE, COOMpaATh YCTAHOBKY U
BBIMOJIHATE M3MEPEHUA, CIelys MpeUIO)KEeHHOMY IUIaHy, (PUKCHPOBATh pe3yJabTaThl IOJy4EeHHOH
3aBHCUMOCTH B BHJIE TaOIUI] U TpadMKOB, JAeTaTh BEIBOBI IO PE3yIbTaTaM HCCIEI0BAHUS;

— TPOBOJUTH KOCBEHHBbIE H3MEpEHUs (HU3MUECKUX BEIWYMH (ylelbHas TEMI0EMKOCTh
BEIIECTBA, COMPOTHBIIEHHUE MPOBOJHHMKA, paboTa M MOIIHOCTH JJIEKTPUYECKOTO TOKA): IIAHMPOBATH



U3MEpeHusi, coOUpaTh OKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAys TMPEAIOKCHHON WHCTPYKIUU, H
BBIUKCIISITH 3HAUEHUE BEJIMUMHEL,

—  co0mroaTh MpaBUiIa TEXHUKH 0€3011aCHOCTH MPH padoTe ¢ 1abopaTOPHBIM 000PY10BaHUEM;

—  XapakTepU30BaTh MPHHIIMILI JCHCTBUS M3YyYCHHBIX MPUOOPOB U TEXHUYECKHUX YCTPOWCTB C
OTIOpOM Ha WX OMHCAaHUsA (B TOM YHUCIE: CUCTEMa OTOIUICHHUsS JOMOB, THTPOMETp, TapoBas TypOuWHa,
aMIepMeTp, BOJIBTMETP, CYETYMK DICKTPHUUECKOHW OSHEPTHUH, OSJICKTPOOCBETHTEIbHBIC MPUOOPHI,
HarpeBaTeIbHBIC AICKTPOTPUOOPHI (NMIPUMEPHI), DIIEKTPUYCCKHE MPEAOXPAHUTEIIN; dSJICKTPOMATrHUT,
AJIEKTPOIBUTATEh IMOCTOSIHHOTO TOKA), HWCIOJIb3YS 3HAHUS O CBOMCTBaX (U3WYCCKUX SIBICHUH W
HE00X0IuMbIC (PU3UYECKHE 3aKOHOMEPHOCTH;

—  pacrmo3HaBaTh MPOCThIC TEXHUYECKUE YCTPOUCTBA U U3MEPHUTEIBHBIC MPUOOPHI IO CXeMaM U
CXEMaTUYHBIM PHCYHKaM (GKUJIKOCTHBIH TEPMOMETp, TEPMOC, TCHUXPOMETP, TUTPOMETpP, JBUTATEIH
BHYTPEHHETO CrOpaHUs, OJJIEKTPOCKOII, PEOCTaT); COCTaBISATh CXEMBI OJJIGKTPUYECCKHX I[ened ¢
MOCJICJIOBATEIILHBIM W TAapaJUICIbHBIM COSAMHEHUEM DJJIEMEHTOB, pas3lindasl YCIIOBHBIE O0O3HAYCHHUS
AJIEMEHTOB MIEKTPUUYECKUX LIETIEH;

—  TIPUBOJHTH MPUMEPHI / HAXOJAUTh HHPOPMAIUIO O TIPUMEPax MPAKTUYECKOTO HUCIIOIH30BAHUS
(U3HYECKUX 3HAHWA B IMOBCEAHEBHOW JKM3HH JUIsI OOecreueHus: Oe30MacHOCTH TpH OOpalleHuu C
npubopaMl W TEXHUYCCKUMHU YCTPOWCTBAMH, COXpPAHEHUS 3JI0OPOBbS W  COOJIOACHHUS HOPM
9KOJIOTMYECKOTO TIOBEJICHHUS B OKPYXKAIOIIEH Cpe/ie;

—  OCYIIECTBJIATH MOUCK MH(POpMaNnK (GU3HYECKOTO COACpk aHHUSI B ceTh VIHTepHET, Ha OCHOBE
UMEIONUXCS 3HAHUK M TYTEM CpPaBHEHUS JIOTIOJHHUTEIBHBIX WCTOYHUKOB BBIICIATH WH(GOPMAITHIO,
KOTOpas SBJISETCS MPOTHBOPEUYNBOMN WM MOKET OBITh HEJIOCTOBEPHOM;

—  WCIOJB30BaTh MPH BBHINOJHCHHH YYEOHBIX 3aJaHHA HAYYHO — TOMYJISAPHYIO JHTEpaTypy
(bM3UYECKOTO COJNEep)KaHMsl, CIPAaBOYHBIE MaTepuaibl, pecypchl ceTu HHTepHeT; BianeTh mpuéMamu
KOHCTICKTUPOBAHUS TEKCTa, TpeoOpa3oBanusi HHPOPMAIIMH U3 OJTHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

— co3maBaTh COOCTBEHHBIC TIHCHbMEHHBIE M KpaTKWe YCTHBIE COOOmmIeHHs, 0000mas
WHpOpMAIIUIO M3 HECKOJBKUX HMCTOYHUKOB (DU3MYECKOTO COJEpPKaHHUS, B TOM YHCIE TMYOIHMYIHO
MPEACTABIATE PE3YyNbTaThl MPOSKTHOW WM HMCCIIEIOBATEIBLCKONW JEATEIbHOCTH; MPU 3TOM TPaMOTHO
WCIIOJIb30BaTh M3YUYCHHBIH TMOHATHUWHBIA ammapaT Kypca (HU3WKH, COMPOBOXKAATH BBICTYIJICHUE
MpEe3EHTALNEN;

— TIpU  BBIOJHCHUM y4YEOHBIX TPOEKTOB U HCCICAOBaHUN (PU3WYECKUX IPOIIECCOB
pacmpenensaTb 00S3aHHOCTH B TPYIIlE B COOTBETCTBUM C IIOCTaBJICHHBIMHU 3aJadyaMH, CJICIUTH 3a
BBITIOJTHEHUEM TUIaHa JCHCTBUH W KOPPEKTHPOBATh €ro, aJIeKBaTHO OILICHMBATh COOCTBEHHBIM BKJIAJ B
NESTENPHOCTh TPYMIBI, BBICTPAWMBAaTh KOMMYHHUKAaTHBHOE B3aWMOJICHCTBUE, TPOSIBISAS TOTOBHOCTH
paspeniath KOH(PIUKTHL

Ilpeomemmnsvie pe3ynomamul uzyuenusn Kypca usuxku 9 knacca:

[IpenMeTHbIe pe3yabTaThl JOKHBI OTPAKATh CHOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHHI:

—  HUCIOJb30BaTh TOHATHS: CHCTeMa  OTcuéra, MarepuajgbHas TOYKa, TPACKTOPHS,
OTHOCUTENIbHOCTh MEXaHWYEeCKOro JBIDKeHUs, JAedopmarms (ympyras, TIUIacTHYecKasl), TpEHHUE,
LEHTPOCTPEMUTEIHHOE YCKOPEHUE, HEBECOMOCTh M MEPErpy3KH; LIEHTP TSHKECTHU; aOCOMIOTHO TBEPIIOE
TEJO, LEHTP TSHKECTU TBEPAOTO Tela, paBHOBECHE; MEXaHUYECKHe KOJIeOaHus U BOJIHBI, 3BYK, HH(pa3ByK
U YIOBTPa3BYK; AJIEKTPOMArHUTHBIE BOJHBI, HIKATa 3JIEKTPOMArHUTHBIX BOJH, CBET, ONM30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPBI UCITYCKAHUS U TOTJIONICHUS; alb(da -, 6eTa - U TaMMa — U3IIy4eHusl, U30TOTIHI,
sJIepHast SHEPTeTHKa;

— pa3nuyath sABIEHUS (PaBHOMEPHOE U HEPaBHOMEpPHOE MPSIMOJIMHEMHOE JIBHKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBI)KEHHE, CBOOOIHOE MaJieHUE TeJ, paBHOMEPHOE IBUKEHHE IO
OKPYKHOCTH, B3aMMOJICHCTBHE Tell, PEaKTUBHOE IBMKEHHE, KoliebaTeTbHOE ABIKEHHUE (3aTyXaroniue u
BBIHYXJICHHbIE KOJICOaHWs), PE30HAHC, BOJHOBOE IBUKEHHE, OTPAKECHHE 3BYKa, IJIEKTPOMArHUTHAs
WHYKIUS, TPSIMOJIMHEHHOE PACIPOCTPaHEHHE, OTPAKEHHE M TPEJOMIICHHE CBETa, MOJHOE BHYTPEHHEE
OTpaXeHHE CBETA, Pa3JIOKEHHE OETIOTO CBETA B CIIEKTP U CII0KEHUE CIIEKTPAIbHBIX [[BETOB, €CTECTBEHHAS
PaMO0aKTUBHOCTh, BOSHHKHOBEHHE JTUHEWUYATOTO CIIEKTpa M3IYYCHHs) MO OMUCAHHIO MX XapaKTEPHBIX
CBOMCTB M Ha OCHOBE OIIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE (PU3UIECKOE SBIICHUE;



—  pacro3HaBaTh MPOSIBICHHE M3YYEHHBIX (U3NYECKHUX SBJICHUU B OKpYKaoLleM MHUpe (B TOM
yrcae U3NUECKUE SBJICHUS B MPUPOJE: MPWIMBHI U OTIHBBI, JABIKEHHE IIaHeT COJIHEYHOW CHCTEMBI,
pPEaKTUBHOE JBM)KEHHE KMBBIX OPTraHU3MOB, BOCIPHUATHE 3BYKOB J>KUBOTHBIMH, 3E€MJICTPSICEHHE,
celicMUYecKHe BOJHBI, I[yHAMH, 3XO, LBETa TeJ, ONTHYECKHUE SIBICHHUS B IPHPOJE, OHOJIOTHYECKOE
JICWCTBUE  BUIUMOTO,  YIbTPa(UOJIIETOBOTO M  PEHTTEHOBCKOTO  M3JYYEHHWH;  €CTECTBEHHBIN
panmoaKTUBHEIA (POH, KOCMHUYECKHUE JTy4YH, PAJHOAKTUBHOE N3ITyYeHUE IPUPOJIHBIX MHHEPAJIOB; JICHCTBHE
pPalMOAaKTUBHBIX M3JIy4YE€HHH HAa OPraHW3M YeJIOBEKa), NMPH 3TOM IEPEBOJIUTH MPAKTHUYECKYIO 33]ady B
yueOHYI0, BBIJICTSTH CYIIECTBEHHBIE CBOMCTBA / IPU3HAKH (PU3UUECKUX SBICHUI;

—  ONHCHIBAaTh HM3YYEHHBIC CBOICTBA TeN W (M3WYECKUE SIBICHHS, HWCHOJB3Yys (hU3HUYECKHE
BEIMYUHBI (CpeqHSsl W MIHOBEHHas CKOPOCTh Teja NpU HEPAaBHOMEPHOM JIBIKCHHH, YCKOPEHHE,
nepeMeIieHue, MmyTh, yriioBash CKOPOCThb, CHJIa TPEHUs, CHJA YNPYTOCTH, CHJA TSKECTH, YCKOpEHHE
cBOOOJTHOTO TAJICHHUs, BEC TeJa, UMIYJIbC Tella, UMIYJIbC CHIIbI, MEXaHW4eckas paboTa W MOIIHOCTH,
MOTEHIMAIbHAS HEPrUsl Tella, MOJHATOTO HaJ TIOBEPXHOCTHIO 3€MIIM, TIOTEHIIMAIbHAS SHEPTHsI CKATOH
MPYKUHBI, KHHETHUYECKAs SHEPTHsl, TTOJTHASE MEXaHUYeCKasi JHEPTHs, IIEPHO U YaCTOTa KOJeOaH!H, JITnHA
BOJIHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETa, TOKa3aTellb MPEJIOMIICHHUS Cpelbl); NpU
OTMCAaHWH TIPABWJIBHO TPAKTOBATh (PU3MUECKUI CMBICT HCIIOJB3YEMbIX BEIHYUH, OO0O03HAYEHUS W
eNUHUIB (PU3UIECKUX BEIWYMH, HAXOIUTHh (DOPMYIIBI, CBSI3BIBAIONINE JAHHYIO (PM3UYECKYIO BEIIMYHHY C
JIPYTrUMH BETHYNHAMH, CTPOUTH TPaQUKH N3y4EeHHBIX 3aBUCUMOCTEH (PH3MUECKUX BEINYHH;

—  XapaKTepu30oBaTh CBOWCTBAa TeJ, (U3MYECKHE SBICHHWS W TPOIECCHI, HCIONB3YS 3aKOH
COXpaHEHHs DHEPTUH, 3aKOH BCEMHUPHOTO TSATOTCHHS, TPUHIMI CYIEPIO3UINNA CHJI, TPUHIIHII
OTHOCHTENbHOCTH [ anmies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHWs HWMITYJIbCa, 3aKOHBI OTPAKEHUS H
MIPEJIOMJICHHUSI CBETa, 3aKOHBI COXPAHEHHS 3apsIOBOTO M MAaCCOBOTO YHCEN TPH SIIEPHBIX PEAKIHSIX; MPH
3TOM JIaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA H 3aITMCHIBATH €TO0 MATEMATHYECKOE BHIPAKCHHE;

—  OOBACHATH (U3MUYECKHE IMPOLECCH U CBOWCTBA TEJ, B TOM YHCIIC W B KOHTEKCTE CHUTYaILlUi
PaKTHKO—OPHUEHTUPOBAHHOTO XapaKTepa: BBIBIATh NPUYMHHO — CIIEJICTBEHHBIC CBSI3H, CTPOWTH
00BsSICHEHHE U3 2 — 3 JIOTHYECKHUX IIIaroB ¢ OMOPor Ha 2 — 3 M3YUYCHHBIX CBOWCTBA (DM3UYECKUX SIBJICHUM,
(U3MUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

— pemath pacuéTHble 3a7ayu (OMHUPAIONIMECS HA CHCTeMY W3 2 — 3 ypaBHEHHWM), WCIOIB3Ys
3aKOHBI W (OpMyIBl, CBs3BIBAIOIINE (DU3UUCCKHE BEIMYMHBI: HAa OCHOBE aHAIW3a YCIOBHS 3a/1a4d
3aIHChIBATh KPAaTKOE YCIOBHUE, BBISBIATH HEJOCTAIONINE WIIM N30BITOUHBIC JaHHBIC, BRIOMPATh 3aKOHBI U
dopMynbl, HEOOXOAMMBIE [UISi pPEUICHUS, TPOBOJUTH pacuéTbl M OLCHHWBATh PEATMCTUYHOCTD
MOJIYYE€HHOTO 3HaYeHUs (PU3NIECKON BETMUUHEI,

—  pacmo3HaBaTh HpPOOJIEMBI, KOTOPbIE MOXKHO PEHINTh NMPH HNOMOIIM (HU3HMYECKUX METOMOB;
UCTIONIB3Ys ~ ONMCAHUE HCCIEAOBAHMSA, BBIICIATH IPOBEPSEMOE  IPEIINOJIOKCHUE, OICHUBATh
NPaBWIIBHOCTH TIOPSAJKA TPOBEICHUS HCCIEIOBAaHMSA, JeNaTh BBIBOABI, MHTEPIPETUPOBATH PE3YJIbTATHI
HaOJIOJICHUI! U OIIBITOB;

—  TPOBOAUTH ONBITHI N0 HAONIOACHUIO (U3MYCCKUX SIBICHUH WM (U3HMYECKUX CBOICTB Tel
(u3yueHue BTOpOro 3akoHa HprOTOHA, 3aKOHA COXpAHEHUS SHEPIHU; 3aBUCHMOCTH IepHoja KojeOaHui
NPYKUHHOTO MasiTHUKA OT MACChl Tpy3a M KECTKOCTU NPYKUHBI U HE3aBUCUMOCTh OT aMILTUTY IbI MAJIBIX
KOJICOaHMIA; TPSMOJIMHEWHOE paclpoCTpaHEHHE CBETA, Pa3jioKEeHHE Oeloro CBETa B CIEKTP; M3ydeHUE
CBOWCTB M300paKe€HHs B IUIOCKOM 3€pKajieé M CBOICTB M300pa)kKeHUsS NpeaMeTa B coOMparolneil JuH3e,
HaOJI0/IeHUE CIUIOIIHBIX M JIMHEHUYAThIX CIIEKTPOB U3IIyYEHHUs1): CAMOCTOSTENIHO COOMpaTh YCTAHOBKY U3
n30BITOYHOTO Habopa OOOpYZOBaHUS; OINUCHIBATH XOJ OMNbITA U €ro pe3yiabTarhl, (HOpMyIHUpPOBATH
BBIBO/IbI;

—  IPOBOJUTH HPU HEOOXOJTUMOCTH CEPHIO NPSMBIX U3MEPEHHH, Onpenenss cpeaHee 3HaueHue
u3MepsieMoil BennuuHbl (POKYyCHOE paccTOsiHHE coOMparoliel JIMH3bI); 000CHOBBIBATH BBIOOP crocoba
U3MEpEeHus / U3MEPUTEIHHOTO NMpUodopa;

—  TPOBOJUTH MCCIEIOBAHHUE 3aBUCUMOCTEH (PU3MUECKHX BEIMYMH C MCIOIb30BAHUEM MPSAMBIX
M3MEpEeHUH (3aBUCUMOCTD IYTH OT BPEMEHH IIPH PABHOYCKOPEHHOM JBIDKEHHH 0e3 Ha4allbHONH CKOPOCTH;
nepruojia KoJiebaHui MaTeMaTHYeCKOrOo MasTHHKAa OT JJIMHBI HUTH; 3aBUCHMOCTH YIja OTPaXXCHUS OT
yria TajeHus1): IUIaHUPOBaTh MCCIEIOBaHHUE, CAMOCTOSTENIFHO COOMpPaTh YCTaHOBKY, (UKCHUPOBATH



pe3yNIbTaThl TOJNYYEHHOW 3aBHCHUMOCTH (DU3MUYECKUX BEJIMYMH B BHJAE TAaOMUI] U rpadukoB, IenaTh
BBIBO/IBI 110 PE3YJIbTAaTaM HCCIICAOBAHUS;

—  TIPOBOJUTH KOCBEHHBIC M3MEPEHHS (PU3UYCCKHX BEIHYUH (CPEIHSISI CKOPOCTh U YCKOPEHHE
Tela TpPH PABHOYCKOPEHHOM JIBIDKEHUH, YCKOPEHHE CBOOOJHOTO TaJeHUs, >KECTKOCTh MPYXKHHEI,
KOO (UITMEHT TPEHUS CKOJIBKEHUs, MEXaHWdecKkasi paboTa ¥ MOIIHOCTh, YaCTOTa W MEPHUO KOJIeOaHUH
MaTEeMaTHYeCKOTO ¥ MPYKUHHOTO MAasTHUKOB, ONITUYECKAs CHJIa COOMPAIONICH JIMH3BI, PaJHOAKTUBHBIN
($OH): MIaHUPOBATH U3MEPECHHSI; COOMPATh IKCICPUMEHTAILHYIO YCTAHOBKY M BBITIOJNHATH U3MEPCHUS,
clienys TPEUIOKEHHON WHCTPYKIUHU; BBIYHCIISATh 3HAUCHUE BEIMYMHBI M AHAU3WPOBATH IOJTYYCHHBIE
pe3yabTaThl C Y4ETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUN;

—  pa3nmuYaTth OCHOBHBIC TPU3HAKH W3YYCHHBIX (U3MUSCKUX MOJCICH: MaTepuanbHas TOYKa,
a0COTFOTHO TBEPIOE TEJIO, TOYCUHBIM MCTOYHUK CBETA, Jy4, TOHKAS JIMH3A, TUIAHETapHAsT MOJICbh aToMa,
HYKJIOHHasi MOJIEJIb aTOMHOTO SI/IPa;

—  XapakTepuU30BaTh MPHHIIHILI JCHCTBUS M3YYCHHBIX MPHOOPOB M TEXHHUYECKUX YCTPOMCTB C
OTIOPOM Ha WX OMUCaHus (B TOM YHUCIE: CHUAOMETpP, JATYUKH TOJOKCHHS, PACCTOSHUS U YCKOPEHMS,
pakera, 9XOJIOT, OYKH, IEPHUCKOI, (oToamnmapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOI, IO3UMET),
Kamepa BuiibcoHa), HCTIONB3Ys 3HAHUSI O CBOMCTBAX (PM3MYECKUX SBJICHUN M HEOOXOAUMBIE (pU3UUYECKue
3aKOHOMEPHOCTH;

— coOmoaTh MpaBWiia TEXHUKU 0€3011aCHOCTH MU paboTe ¢ 1a00paTOPHBIM 000PYAOBAHHEM;

—  WCIOJBh30BaTh CXEMBl W CXEMATHYECKHE PUCYHKH HW3YUYEHHBIX TEXHHUYECKUX YCTPOUCTB,
U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHYECKUX TIPOIECCOB INMPH PEIICHHH YYeOHO — TPAKTHUYECKUX
3a]1a4; ONTUYECKHE CXeMBbI JJIsl MOCTPOCHUS N300paKeHU B IJIOCKOM 3€pKajie U coOMparolei JIMH3E;

—  TIPUBOJHTH NMPUMEPHI / HAXOAUTh MHPOPMAITUIO O TIPUMEPax MPAKTHYSCKOTO HUCIOIh30BaAHUS
(M3UYECKUX 3HAHWW B TIOBCEJIHEBHOM JKMU3HHU Il OOecredeHHs Oe30MacHOCTH TMpu OOpamieHuu C
npubopaMu U TEXHUYECKUMHU YCTPONMCTBAMH, COXpAaHEHHUS 3J0pOBbS M COOJIOACHHUS HOPM
9KOJIOTMYECKOT0 TIOBE/ICHUS B OKPYKaIOILEH cpefe;

—  OCYLIECTBJISATh TOWUCK HHpOpMAIMK (GUINYECKOro coAepkaHus B ceTu VIHTepHer,
CaMOCTOSITENIBHO (POPMYNIUPYs TOMCKOBBIM 3ampoc, HAXOAUTh IYTH OMpENeNIeHUs JTOCTOBEPHOCTHU
MOJIy4€HHOM MH(OpMAaLMK Ha OCHOBE UMEIOIINXCS 3HAHUHN U TOTIOJTHUTENbHBIX HCTOYHUKOB;

—  HCHOJb30BaTh MpPH BBHINOJHEHUHM YYEOHBIX 33JaHUM HAYYHO — MOMYJIAPHYIO JHUTEpaTypy
(buznyecKkoro coiep:KaHus, CIpaBOYHbIE MaTepHalibl, pecypchl ceTu MHTepHeT; BiaaeTs npuéMamu
KOHCIIEKTHPOBAaHUA TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIMU U3 OJHOM 3HAKOBOM CHCTEMBI B IPYT'YIO;

— co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HH(OpPMAIUH U3
HECKOJIbKUX HMCTOYHUKOB (DU3MUYECKOTO COACPIKAHMs, MyOJIMYHO MPEACTaBIATh PE3YyIbTaThl MPOEKTHOMN
WIM UCCIIEOBATEIbCKOM NESITeNbHOCTH; MPU 3TOM IPaMOTHO HCIOJIb30BaTh M3YYEHHBIH MOHATUHHBIN
anmapar M3y4aeMmoro pasjena (GU3MKU UM CONPOBOXKAATh BBICTYIUICHHE MIpE3eHTAlMe C y4EToM
0COOCHHOCTEH ayIUTOPUU CBEPCTHHUKOB.

BoinyckHuk 0cHOGHOII WIKOIbI HAYYUMCA:

— coOnromaTh mpaBwiia O€30IIACHOCTH M OXPaHbl Tpyla TMpu paboTe ¢ Y4YeOHBIM W
nabopaTopHbIM 000PYyI0BAHUEM;

— TOHMMATh CMBICI OCHOBHBIX (DU3MYECKMX TEPMHHOB: (H3MUECKOE TENO, (QH3HUECKOE
sBJICHUE, PU3NYecKas BEIUYNHA, SAUHUIIBI H3MEPEHNUS,

— pacrmo3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXHO PEIIUTh MpPHU TMOMOIIN (PU3UUYECKUX METOOB;
aHAIM3UPOBATh OTACNBHBIC JTalbl TMPOBEACHUS WCCIEAOBAHUM U HMHTEPIPETUPOBATH PE3YIbTAThHI
HaOIIO/ICHUH U OTBITOB;

—  CTaBHUTbh OMBITHI MO UCCIEIOBAHUIO (GU3NYECKUX SBIECHUN WM (U3MUECKUX CBOWCTB Tel 0e3
WCIOJIb30BAHUS TMPSAMBIX M3MEPEHUH; Tpu HSToM (opMmynupoBaTh Mpobiemy/3afady y4eOHOTro
OKCIEPUMEHTa; COOMpaTh YCTAaHOBKY U3 TIPEUIOKEHHOTO OO0OPYIOBAaHMS, TPOBOJUTH OMBIT U
(dbopMyTHUpPOBATh BHIBOJIBI.

— TIOHMMAaTh POJIb SKCIIEPHMEHTA B MOJyYeHUH HAYYHOU WH(OpMAIUY;

— TPOBOJUTH MpsIMble U3MepeHHs] (U3MUECKUX BEIMYMH: BpPEMs, pPacCTOSHUE, Macca Tena,
o0wveM, cuiia, TemrmepaTypa, aTMOochepHOe AaBIICHUE, BIAXHOCTH BO3MyXa, HAMpsDKEHUE, CHUJla TOKa,



panuanoHHBI (OH (C HMCIOJB30BAaHMEM JO03UMETpa); MPU ATOM BBHIOMpATh ONTHMAJIBHBIN CHOCOO
M3MEPEHUS U UCIOJIb30BaTh IIPOCTEHUIINE METOIbI OLICHKU IIOTPEIIHOCTEH N3MEPEHUN.

—  TPOBOJUTH MCCIEIOBAHUE 3aBUCHUMOCTEH (PU3MUYECKUX BETUYMH C MCIIOJIB30BAHUEM MPSMBIX
M3MEPEHUI: TIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCUPOBATH PE3yJIbTATHI MOJTYYCHHOHN 3aBHCUMOCTH
(bU3NYEeCKUX BEJMYUH B BHJIE TAOIUI] ¥ TPApHUKOB, I€TaTh BEIBOBI TI0 PE3yJbTaTaM HUCCIICAOBaHUS;

— TPOBOJUTH KOCBEHHBIE W3MEPEHUs (PU3MUYECKMX BEIUYMH: IPH BBINOJHEHUH H3MEPEHUU
COOMpaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIeIys NPEJIOKEHHOW MHCTPYKIMH, BBIYHCIISATH 3HAUCHHE
BEJINYMHBI U AaHAJIM3UPOBATH [OIYYEHHBIE PE3YyJIbTAThl C YIETOM 3aJAHHOW TOYHOCTH U3MEPEHU;

—  AHaJIM3MpOBATh CHUTyallUd IIPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa, Yy3HaBaTb B HHUX
IIPOSIBJICHUE U3YUYEHHBIX (PU3NUECKUX SBJICHUN WM 3aKOHOMEPHOCTEW U MPUMEHSATh UMEIOIINECS 3HAHUS
JUI MX OOBSICHEHUS,;

— TIOHMMAaTh MPHUHIMIBI JEHCTBUS MallMH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB, YCIOBUS UX
0€30MacHOTO UCMOIb30BaHUS B IOBCEHEBHON KHU3HMU;

—  HCMOJb30BaTh IPH BBHINOJHEHUH Y4YEOHBIX 3a/lad HAayYHO-TIOMYJSPHYIO JHUTEpaTypy o
(u3nyecKuXx SBJICHUSAX, CIIPAaBOYHbIE MaTEpUaAJIbl, pecypchl IHTEpHET.

Boinycknuk nonyuum 603M03#CHOCHb HAYHUMBCA:

—  OCO3HAaBaTh IIEHHOCTh HAyYHBIX MCCIIEIOBAHHMA, POJh (PU3UKU B PACITUPEHUH TPEICTABICHUN
00 OKpYKaroIeM MHUPE U €€ BKJIA]] B YAy4IlIEHUEe KauecTBa KU3HHU;

—  HWCIOJIb30BaTh MPHEMbI TOCTPOCHUs (PHU3MUECKHX MOJENeH, TMoucKa W (QOPMYTUPOBKA
JI0Ka3aTelbCTB  BBIABHHYTHIX THIOTE3 W TEOPETUYECKHX BBHIBOJAOB HAa OCHOBE OMITUPHYECKU
YCTaHOBJIEHHBIX (PaKTOB;

— CpaBHHBAaTh TOYHOCTh HM3MEpPEHUS (PU3UYCCKHX BEIUYMH 10 BEJIMYMHE WX OTHOCHTEILHOM
MOTPEIIHOCTH MPH MPOBEICHUU MPSIMBIX U3MEPEHUII;

—  CaMOCTOSITENIbHO MPOBOJUTH KOCBEHHBIE U3MEPEHUS U HCCIeI0BaHUs (PU3NMUECKUX BEIHYMH C
HCIOJIb30BAHUEM DPA3JIMYHBIX CIOCOOOB H3MepeHus (U3MUECKUX BEJIUWYHMH, BbIOMpaTh CpeACTBa
M3MEPEHUS ¢ YI4ETOM HEOOXOAMMOU TOYHOCTH M3MEpPEHHH, 000CHOBBIBATH BHIOOP croco0a M3MEpeHus,
a/IeKBaTHOTO MOCTABJICHHOM 3a/1a4ye, MPOBOIUTH OLEHKY IOCTOBEPHOCTHU MOJYYEHHBIX PE3yIbTaTOB;

—  BOCHpUHUMATh UHPOpPMAIHIO GU3NYECKOTO COACPKaHUS B HAy4YHO-TIOMYJSPHOU JUTEpaType
U Cpe/ICTBax MaccoBOM MH(pOpMaluU, KPUTUYECKU OIICHUBATh MOJIYYEHHYIO MH(OpMAalLNIO, aHATU3UPYS
ee coJiepKaHue U JaHHbIe 00 UCTOYHHUKE UHPOPMALINH;

— co3/1aBaTh COOCTBEHHbIE NMHCBMEHHBIE U YCTHBIE COOOIIEHUS O (PU3UYECKHX SIBICHUSIX Ha
OCHOBE HECKOJIbKUX MCTOYHHUKOB MH(OPMAIMH, COMPOBOKIATh BHICTYIIEHUE MPE3EHTAINEH, YUUThIBas
O0COOCHHOCTH ayIUTOPUU CBEPCTHHUKOB.

Mexanuueckue agnenus.

Buinycxkuux nayuumes:

— pacmo3HaBaTh MEXaHHYECKHUE SBJICHHUS U OOBACHATh HA OCHOBE HMEIOIIUXCS 3HAaHUN
OCHOBHBIE CBOWMCTBA WM YCJIOBHUS MPOTEKAaHUS OSTUX SBJICHUN: pPAaBHOMEPHOE M HEPaBHOMEPHOE
JBUKCHHE, pAaBHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJMHEHHOE MABWKEHHE, OTHOCHTEIHHOCTD
MEXaHUYECKOTO JIBMKEHHUSI, CBOOOTHOE MAJCHHUE Tell, PABHOMEPHOE JBMKEHHE 110 OKPYKHOCTH, UHEPIIUS,
B3aUMO/JICHCTBUE TeJl, peaKTUBHOE JBIDKEHUE, Mepeaya JaBlICHUs TBEPAbIMHU TellaMU, >KUIKOCTSIMH U
razamu, aTMoc(epHOe JaBJeHHe, TUTaBaHKE TEN, PaBHOBECHE TBEPABIX T€J, UMEIOIUX 3aKPETIEHHYIO 0Ch
BpallleH!sl, KoyiebaTenbHOe IBUKEHUE, PE30HAHC, BOJIHOBOE JIBUKEHHE (3BYK);

—  ONWCHIBATh M3y4YCHHBIE CBOMCTBA TEJI M MEXaHMUYECKWE SIBIICHUS, MCIONb3ysd (u3nuecKue
BEJIMYUHBL: IyTh, MEPEMEIICHNE, CKOPOCTh, YCKOPEHHE, MEepuoJi oOpalleHHs, Macca Tela, IUIOTHOCTb
BEIIECTBA, CHJIA (CHUJIa TSHKECTH, CUJIa YIIPYTOCTH, CUJjla TPEHUs), aBlIeHUE, UMITYJIbC TeNla, KHHeTUYecKas
SHEprus, MOTEHIMAIbHAs SHEPrusi, MexaHudyeckas paborTa, MexaHuuyeckas MomiHocTh, KIIJ[ mpu
COBEpIICHUH PAOOTHI C HCIOJIH30BAHHEM MPOCTOrO0 MEXaHWU3Ma, CHUJia TPEHUs, aMIUIUTY/Aa, MEepUo] U
gacToTa KojeOaHuM, JUIMHA BOJHBI U CKOPOCTh €€ pPacHpOCTPAHEHHUsS; MPU OMUCAHUM TPaBUIHHO
TPAKTOBaTh (PU3UYECKHI CMBICH HCIOJBb3yEeMBbIX BEIUYHMH, WX O0O3HAUYCHUS WU CIUHHIIBI U3MEPECHHS,
HaxXoOJUTh (OPMYIBI, CBSI3BIBAIOIINE JAaHHYIO (DU3MUECKYI0 BETUYMHY C JPYTMMU BEITUYHHAMU,
BBIYHCIISATH 3HAYCHHE (PU3MUECKON BETHUNHBL,



—  aHAJIM3MPOBATH CBOMCTBA TEJ, MEXaHWYECKHE SIBJICHUS U MPOILECCHI, UCIONB3YS (hPU3NYECKHE
3aKOHBI: 3aKOH COXPaHEHMsI SHEPruH, 3aKOH BCEMHUPHOIO TIATOTEHMS, NPUHLHUII CYNEPIIO3ULIMU CHII
(maxoxnenue paBHonercTBytomied cuwibl), I, II u 111 3akonbl HeloTOHA, 3aKOH COXpaHEHUs MMITYJIbCA,
3akoH ['yka, 3akon [lackans, 3akoH ApxuMmena; mpy 3TOM Pa3iHyaTh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA
U €ro MaTeMaTu4eCKOe BBIPAKCHUE;

— pa3nuyaTth OCHOBHBIE INMPHU3HAKH W3YYCHHBIX (PU3UYECKUX MOJIENICH: MaTepuaibHas TOYKa,
HMHEpLUaJIbHas CUCTEMA OTCYETA,

— pewarb 3a7ayd, HUCHOJb3yd (PU3NYECKUE 3aKOHbl (3aKOH COXpPAaHEHHs] 3HEPIUH, 3aKOH
BCEMHUPHOIO TATOTeHHUs, npuHuun cynepnosuumu cwi, I, II u III 3akonsl HeroTOHA, 3aKOH COXpaHEHUS
uMITyasca, 3akoH ['yka, 3akon [lackans, 3akoH Apxumena) u (Gopmyibl, CBs3bIBaroNue (pusmueckue
BEJIMYMHBI (IIyTh, CKOPOCTh, YCKOPEHHUE, Macca Tella, IUNIOTHOCTh BEIIeCTBa, CUja, JaBJICHHUE, UMITYJIbC
Tela, KUHETHYeCKas »DSHEprus, IOTEHIMAaJbHAas »JHEpPrusi, MeXaHWdeckas paboTa, MeXaHHuYecKas
MotHocTh, KIIJl mpocToro mexaHusma, cuila TPEHUs CKOJIbXKEHHs, KOd(PPUIMEHT TpeHus, aMIUIUTY/a,
MepHOJ U YacToTa KoyieOaHWil, AJMHA BOJIHBI M CKOPOCTh €€ PaclpOCTPaHEHMsI): Ha OCHOBE aHaJIU3a
YCIIOBHUS 33Jla4d 3alUChIBaTh KPATKOE YCIOBHE, BBIIEIATh (U3NUYECKUE BEIUYUHBI, 3aKOHBI U (POPMYJIBI,
HEOOXOIMMBIE JUIsl €€ pelIeHUs], TPOBOJUTh PACUETHI U OLIEHWBATh PEAJbHOCTh MOJIYYEHHOIO 3HauEHUs
(hbM3UYECKOM BETUYHHBI.

Buvinycknuk nonyuum 603mMONCHOCHb HAYYUMBCAL:

—  HCMOJb30BaTh 3HAHUS O MEXAaHMUYECKUX SIBJICHUSAX B IMOBCEJIHEBHOM JKU3HM Ui 00O€CIeUeHUs
0€30MacHOCTH MpH OOpalieHuH ¢ NpubopaMud U TEXHUYECKUMHU YCTPOWCTBAMH, HJSI COXpPaHEHHS
3JI0pPOBbSI U COOJIOJICHHUS] HOPM SKOJIOTMYECKOT0 MOBEACHUS B OKpYXAIOIIeH cpesie; MPUBOANUTh PUMEPHI
MPaKTUYECKOTO UCIOJIb30BAHUS (PU3UUECKUX 3HAHUN O MEXaHUYECKHUX SBJICHUAX M (U3NYECKUX 3aKOHAX;
MpUMEpPbl HUCIHOJB30BaHUS BO300HOBISEMBIX MCTOYHHUKOB JHEPIHM; OHKOJOTUYECKHX TMOCIEACTBUN
HCCIEA0BaHUs KOCMUYECKOTO MPOCTPAHCTB;

—  pa3nuyarh TpaHULbl MPUMEHUMOCTU (PU3MUECKUX 3aKOHOB, MOHUMATh BCEOOIIMH XapakTep
(dbyH1aMEHTaJIbHBIX 3aKOHOB (3aKOH COXPAaHEHMsSI MEXaHUYECKOM SHEpruu, 3aKOH COXpaHEHUs UMITYJIbCa,
3aKOH BCEMHUPHOTO TATOTEHHSA) U OrPAHMYEHHOCTh HCIIOJIb30BAHMS YaCTHBIX 3aKOHOB (3akoH ['yka,
Apxumena u ap.);

—  HaXxoJWTh a/IEKBaTHYIO IPEIOKEHHOW 3amaue (pU3NYECKYI0 MOJENb, pa3peliarb npoodiaemMy
KAaK Ha OCHOBE MMEIOIIMXCS 3HAaHUN M0 MEXAHUKE C MCIOJIb30BAaHUEM MATEMAaTHYECKOro almapara, Tak u
IIPY IOMOIIY METOJ0B OLIEHKH.

Tennogvie aenenus.

Buinycknux nayuumces:

— pacmo3HaBaTh TEIUIOBbIC SIBJICHUS U OOBSACHATH Ha 0a3e MMEIOUIUXCS 3HAHUI OCHOBHBIE
CBOMCTBA WJIM YCJOBHS NMPOTEKAHUS ITUX ABJICHUN: nuddy3us, n3MeHeHne oobemMa TeJ MpU HarpeBaHUU
(oxmaxxaenun), OoJiblIas CXKUMAEMOCTb Ta30B, Majas CKHUMAeMOCTh JKUIKOCTEH W TBEPIBIX TeT;
TEIUIOBOE pPAaBHOBECHE, UCIAPEHUE, KOHJEHCALMS, IUJIAaBICHUE, KPUCTAJUIM3ALMS, KUIIEHUE, BIIAXXHOCTh
BO3/lyXa, pas3lu4Hble CHOCOOBI Termonepeaayd (TEIIONPOBOJHOCTh, KOHBEKLHUSA, U3IY4YCHHE),
arperaTHble COCTOSIHMS BEILIECTBA,IOIVIONIEHUE SHEPTUH [IPU UCIIAPEHUH KUJIKOCTU U BBIJICIICHUE €€ IIPU
KOH/JICHCALlUU T1apa, 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JJaBJICHUS;

— ONWCHIBATh H3YYCHHBIE CBOWCTBA TEN U TEIJIOBbIC SBJICHMS, HCHOJIb3YySd (U3HUecKue
BEJIMYMHBL: KOJMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEpPrusi, TeMIlepaTypa, YAEJIbHas TEIJI0EMKOCTh
BEI[ECTBA, yJelbHas TEIUIoTa IUIABIEHH, yJeNbHas TeIrioTa MapooOpa3oBaHMs, yielbHas TEIUIoTa
CropaHusi TOIIUBA, KOX(POUIMEHT TOJE3HOTO JCHCTBHS TEIUIOBOTO JBUTATENs; MPH OMHCAHHUH
MPABUJIBHO TPAKTOBAaTh (DU3MYECKUN CMBICI HCIMOJIb3YEeMBIX BEIWYHH, MX OO003HAYEHUS W EIUHUIIBI
U3MEpeHusl, HaXxoAuTh (OPMYNbI, CBSA3BIBAOIINE MAHHYIO (DU3MUECKYI0 BEIUYHHY C JIPYTHUMH
BEITMYMHAMH, BBIUUCIISITh 3HAUCHUE (PU3NYECKOM BEJTHMUHHBI;

— pa3nuyaTh OCHOBHBIE TPU3HAKU W3YYEHHBIX (U3UUYECKUX MOJENel CTpOeHus Tra3os,
XKUJKOCTEN U TBEPABIX TEI;

— TPUBOJHUTH MPUMEPHI MPAKTHUYECKOTO HCIONB30BaHUS (DU3MUYECKUX 3HAHUM O TEIIOBBIX
SIBJICHUSIX;



—  pemaTh 33aJauu, UCTIOJIB3Ys 3aKOH COXPAaHEHUs SHEPIHU B TEIUIOBBIX MpoLeccax U (pOpMyIbl,
CBsI3bIBAIOIME (DU3NYECKUE BEIMUYMHBI (KOJUYECTBO TEIUIOTHI, TEMIIEpaTypa, yAeJbHas TEIIOEMKOCTh
BEIIECTBA, yJeNbHAs TEIUIOTa IUIABJICHHUS, yJelbHAas TEIUIoTa MapooOpa3oBaHWs, yAENIbHAs TEIIoTa
CrOpaHUsl TOIUIMBA, KOA(PQHUIMEHT MOJE3HOrO JACHCTBHS TEIUIOBOIO BUTATENA): HAa OCHOBE aHAIM3a
YCTIOBHSI 3a]1a4i 3aIMCHIBAaTh KPATKOE YCIIOBUE, BBIJIENATh (PU3UUYECKUE BEITUYMHBI, 3aKOHBI U (DOPMYIIBI,
HEOOXOMMBIE JUIsl €€ PEIICHHUs, POBOJAUTH PACUEThI M OIICHWBATh PEATBHOCTh IMOJyYCHHOTO 3HAUYCHUS
(u3HYECKON BEIIMYNHEL;

— aHaNM3MpOBaThb CBOMCTBA TEJ, TEIUIOBHIC SIBJIEHUS U IPOLIECCHI, MCIOJb3YsSd OCHOBHBIE
I0JIOKEHUSI aTOMHO-MOJIEKYJIIPHOTO YUEHHUSI O CTPOCHUH BEIIECTBA U 3aKOH COXPAHEHUS SHEPIHUU.

Buinycknux nonyuum 603mModcHocms HAy4umscsi:

—  HCMOJb30BaTh 3HAHUS O TEIUIOBBIX SBJICHUSAX B IOBCEIHEBHOM >KMU3HHM JUIsl oOecredeHus
0€30MacHOCTH MpH oOpalieHuu ¢ OpubopaMu M TEXHUYECKUMHU YCTPOWCTBAMH, AJISl COXpaHEHMS
3/10pOBbsSI U COOJIOJICHUS] HOPM SKOJIOTMYECKOT0 MOBEIECHUS B OKpYXKalOIIeH cpesie; MPUBOJUTh IPUMEPDI
9KOJIOTMYECKUX  TOCJIEACTBUH  pabOThl  ABUraTesied  BHYTPEHHETO  CrOpaHus, TEIUIOBBIX H
TUIPOIIICKTPOCTAHIIHI;

— pa3nuyarh TpaHULbl MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, IMOHMMATh BCEOONIMH XapakTep
(GyHIlaMEHTaJIbHBIX (PU3UYECKUX 3aKOHOB (3aKOH COXpaHEHHUs SHEPruu B TEIUIOBBIX Ipoleccax) M
OTPaHUYEHHOCTb UCIOJIb30BaHUS YACTHBIX 3aKOHOB;

— HaXxoJWTh a/IEKBaTHYIO IPEUIOKEHHOW 3ajaue (U3NYECKYI0 MOJENb, pa3peliatb npodiaemMy
KaK Ha OCHOBE HMEIOLIMXCS 3HAHUW O TEIUIOBBIX SBJICHHUSX C HCIOJIb30BAaHHEM MaTeMaTHYEeCKOTO
anmapara, TaK 1 IpHy MOMOIIY METOJIOB OIICHKHU.

Inekmpuyeckue u MaZHUMHbvLE AGIEHUA.

Buinycknux nayuumcs:

—  pacro3HaBaTh IEKTPOMArHUTHBIE SBICHUA M OOBSCHATH HAa OCHOBE HMEIOIIUXCS 3HAHWH
OCHOBHBIE CBOWCTBA WJIM YCJIOBUS INPOTEKaHWs STHX SBJICHUN: AJIEKTpHU3alMs TeJ, B3aMMOACHCTBHE
3apsi/ioB, JIEKTPUYECKUH TOK U €ro JIeHcTBHs (TEMIOBOE, XMMHUYECKOE, MarHUTHOE), B3aUMOJeHCTBHE
MarHuTOB, 3JEKTPOMArHUTHAS WHAYKIMS, ACHCTBHE MAarHUTHOTO IOJS Ha IMPOBOJHUK C TOKOM M Ha
JBIDKYLIYIOCS 3apsDKEHHYIO 4YacTHILy, JEHCTBME 3JIEKTPUUYECKOTO IOJI HA 3apsDKEHHYI YacTHILY,
3JIEKTPOMArHUTHBIE BOJIHBI, IPSMOJIMHENHOE PACIPOCTPAHEHHUE CBETA, OTPAXKEHUE U MPEJIOMIIEHHUE CBETA,
JMCIIEPCUsl CBETA;

— COCTaBISTb CXEMbl DJEKTPUUYECKUX Lened ¢ MOCHelI0BaTeIbHbIM U IapajliesbHbIM
COEJJMHEHUEM »JJIEMEHTOB, pa3iuyas YCIOBHblE OOO3HAUEHMsI HJIEMEHTOB JIIEKTPUYECKUX Lenen
(MCTOYHMK TOKa, KJIIOY, PE3UCTOP, PEOCTaT, JaMIIOUKa, aMIIEPMETP, BOJILTMET);

—  HCHOJIb30BaTh ONTHYECKUE CXEMbl JJIS MOCTPOEHUS H300paKeHUH B IUIOCKOM 3epKajie U
coOuparoIien JIMH3e;

—  ONMCHIBaTh U3YYEHHBIE CBOMCTBA TeJ U 3JIEKTPOMATHUTHBIC SABJICHUS, UCHIOIb3Ys (PU3HMUECKUE
BEIMYUHBL: DJEKTPUYECKUH 3apsa], CcuiIa TOKa, JJICKTPUUYECKOE HAIpPSDKEHHE, AIIEKTPUYECKOoe
COIIPOTHUBJIEHHUE, YEIbHOE CONPOTHBIIEHHE BEIIECTBa, paboTa 3JIEKTPUUYECKOTO MOJIs, MOLIHOCTh TOKa,
(oKycHOE PacCTOSHUE U ONTUYECKask CHJIA JIMH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, UIMHA BOJHBI U
4acToTa CBETa; NPH ONMCAHUU BEPHO TPAKTOBaThb (M3MUECKUI CMBICI HCMOJIb3YEMbIX BEIMYUH, UX
00O3HAueHUs] W EIUHMIBI H3MEPEHUs; HaXOIUThb (OPMYNbI, CBS3BIBAIOIIUE JAHHYIO (DU3HUECKYIO
BEJIMYHUHY C JPYrUMH BEJITMUYNHAMM;

—  aHAIM3HMPOBAaTh CBOWCTBA TEJN, D3JEKTPOMAarHUTHBIE SBJICHHUS M IPOLIECCHI, HCIONb3Ys
¢u3nUecKkre 3aKOHBI: 3aKOH COXPAHEHHs 3JIEKTPUUECKOTO 3apsia, 3akoH OMa i ydacTKa IIeNHd, 3aKOH
Jbxoynsa-JIeHna, 3aKOH NPSIMOJIMHENHOTO pPACIpPOCTPAaHEHMsI CBETA, 3aKOH OTPAKEHMsI CBETA, 3aKOH
IPEJOMJICHUS] CBETAa; MPU 3TOM pPa3MyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M €r0 MaTeMaTH4YecKoe
BBIpaXXEHUE;

— TPHUBOJUTH TPUMEpPHl  MPAKTUYECKOTO  HUCMOJb30BaHUS  (DU3MYECKMX 3HAHUH 00
AJIEKTPOMATrHUTHBIX SIBJICHUSX;

— pemaTh 3aJa4yM, UCHOJB3YSA (U3MUYECKHE 3aKOHBI (3akoH Oma Ui ydacTKa LemH, 3aKOH
Jbxoynsa-JIeHna, 3aKOH NPSIMOJIMHEMHOTIO pPAacIpOCTPaHEHMsI CBETA, 3aKOH OTPAKEHMsI CBETA, 3aKOH
NpeJoMIIeHUsI cBeTa) U (OPMYIIbI, CBs3bIBAIOIINE (DPU3UYECKHE BEIMYMHBI (CHJIa TOKA, 3JEKTPUUECKOe



HaNpsDKEHHE, DJICKTPUYECKOE CONPOTHUBICHHME, YAEIbHOE CONPOTHBIEHHE BeUIecTBa, padboTa
AIIEKTPUYECKOTO TOJISl, MOIIHOCTh TOKa, (POKYCHOE pacCTOSIHHE M ONTHYECKas CHJIA JIMH3BI, CKOPOCTh
AIIEKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI M 4YacToTa cBeTa, (OpMysbl pacdera 3JIEKTPHUECKOTO
CONPOTHUBJICHUSI IPU IMOCJIENOBATEIbHOM U MapajUIEIbHOM COEIMHEHHM IIPOBOJHUKOB): Ha OCHOBE
aHaJM3a YCIOBHS 3a/1aud 3allMCHIBATh KPAaTKOE YCJIOBUE, BBLACHATH (PU3NUYECKUE BEIWYUHBI, 3aKOHBI U
(bopmynbl, HEOOXOAUMBIE ISl €€ PEHICHHS, IPOBOUThH PAaCUeThl M OIICHUBATH PEATHLHOCTH MOIYYEHHOTO
3Ha4YeHUs1 (PU3NIECKOI BEITMUNHBI.

Buinycknux nonyuum 803mMoxicHOCmb HAYUUMBCAL:

—  HCHOJb30BaTh 3HAaHUS OO AJIEKTPOMArHUTHBIX SBJICHUSX B IOBCEAHEBHOW KU3HU IS
obecrieyennss 0e€30mMacCHOCTH TpU OOpalmIeHHH ¢ TPUOOpaMH W TEXHUYECKUMH YCTPOMCTBAMH, JUIS
COXPAHEHHUS 3JI0pPOBbS M COOJIOJAEHMSI HOPM DKOJIOTUYECKOTO IIOBEACHUS B OKPY)KAIOLIEH Cpene;
MIPUBOJUTH IPUMEPHI BIUSHUS SJICKTPOMArHUTHBIX U3TYYCHUH Ha )KUBBIE OPTaHU3MBI,

— pa3nuyarh TpaHULbl IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, MOHMUMATh BCEOONIMH XapakTep
(yHIlaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpAHEHHWsS DJEKTPUUECKOro 3apsifa) U OrPaHUYEHHOCTh
HCIIOJIb30BAHUS YaCTHBIX 3aKOHOB (3akoH OMa Ut yyacTka 1enw, 3akoH Jpxoyis- Jlenmna);

—  HCHOJb30BaTh MpPHUEMBbI MOCTPOCHUS (U3MUECKUX MOJeNed, Moucka U (OPMYIHPOBKH
JI0Ka3aTeNbCTB  BBIIBUHYTBIX THUIOTE3 M TEOPETHYECKUX BBIBOJIOB HAa OCHOBE OSMIIUPUYECKU
YCTaHOBJIEHHBIX (PAKTOB;

— HaXxoJWTh a/IEKBaTHYIO IPEUIOKEHHOW 3ajaue (U3NYECKyI0 MOJENb, pas3peliats npodiaemMy
KaKk Ha OCHOBE UMEIONIMXCA 3HAHUA 00 JJIEKTPOMAarHUTHBIX SIBJICHHUAX C MCIOJIb30BaHHEM
MaTeMaTHYeCKOro anmnapara, Tak 1 IpHu MOMOIIU METOJIOB OIICHKHU.

Keanmoeuie aenenus.

Buvinyckuux nayuumes:

— pacmo3HaBaTh KBAaHTOBBIE SBJICHUS U OOBACHATH Ha OCHOBE MMEIOIINXCS 3HAHU OCHOBHbBIE
CBOMCTBa WJIM YCJIOBHSI MPOTEKAHUS 3TUX SIBJICHUI: €CTECTBEHHAs U UCKYCCTBEHHAs PaJH0-aKTHBHOCTD,
o-, B- 1 y-U3TydeHusl, BOSHUKHOBEHUE JIMHEHYATOTO CIEKTpa U3ITyYeHHs aTOMa;

—  OMNMHCHIBaTh M3YYCHHbIE KBAHTOBBIC SIBJICHUS, WCIOJB3Ys (U3NYECKHE BEIUYMHBI: MAacCOBOE
YHCIIO0, 3apsAJOBO€ YHUCIO, MEpPHOJ TMojdypacnaja, HSHeprusi (OTOHOB; IMPU OMUCAHUU MPABUIBHO
TPaKkTOBaTh (U3WYECKUN CMBICH HCIOIb3YyEMbIX BEIWYHH, WX OOO3HAUYEHHS W EAUHUIBI W3MEpPEHHUS;
HaxXOJUTh (OPMYJIbI, CBSI3bIBAIOUIME JAaHHYIO (DU3MUECKYI0 BEIUYMHY C JAPYTMMHU BeJIWYHMHAMU,
BBIYHCIISATH 3HAYCHHE (PU3HUECKOMN BEIUYUHBL;

—  aHANU3HMPOBATh KBAHTOBBIC SBIICHUS, MCIOJB3Yysd (PU3MUECKHE 3aKOHBI M MOCTYJIAaThl: 3aKOH
COXPaHEHHUS YHEPIHH, 3aKOH COXPAHEHHs NEKTPUUYECKOTO 3aps/a, 3aKOH COXPaHEHUSI MacCOBOTO YHCIIa,
3aKOHOMEPHOCTH W3JIY4YeHHs] U TMOTJIOLIEHUS CBeTa aTOMOM, IIPH 3TOM pa3inyaTh CJIOBECHYIO
(GbOopMyIHUPOBKY 3aKOHA U €0 MaTEMaTHUYECKOE BBIPAKEHUE;

—  pa3nuyaTh OCHOBHBIE NMPHU3HAKU IUIAHETAPHON MOJETH aroMa, HyKIIOHHOW MOJETH aTOMHOTO
A1pa;

— TPUBOJWTH TMPUMEPHl TPOSBICHHUS B TMPUPOJAE M MPAKTUYECKOTO  HCIOJIb30BAHUS
PaMOaKTUBHOCTH, SIIEPHBIX U TEPMOSTICPHBIX PEAKIIHMA, CIEKTPATLHOTO aHATN3a.

Buinycknux nonyuum 603mMo4#CHOCMb HAYYUMBCA:

—  HCMOJb30BaTh MOJy4YCHHbIC 3HAHUS B TIOBCETHEBHOM KM3HU MIPU OOpallieH!H ¢ mpubopamMu u
TEXHUUYECKUMHU YCTPONUCTBAMU (CYETUMK MOHM3HPYIOIIUX YACTHII, JOZUMETP), Al COXPAHEHUS 3[I0POBbS
U COOJIOZICHUSI HOPM 3KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpene;

—  COOTHOCHUTH SHEPTHIO CBA3HM aTOMHBIX sJIep C 1e(eKTOM MacChl;

—  NPUBOJUTH NIPUMEPHI BIUSAHUS PAIMOAKTUBHBIX U3JIYY€HHUI Ha KUBbIE OPraHU3Mbl; IOHUMATh
MPUHLHUI JEHCTBUS JO3UMETPA U PA3INUaTh YCIOBUS €r0 UCIOJIb30BaHUS;

— TIOHMMAaTh DJKOJIOTHMYECKHWE TMPOOJIeMbl, BO3HUKAIOUIUE TIPH HKCIOJB30BAHUM AaTOMHBIX
AIIEKTPOCTAHIIMMA, W TYTH pEIIeHUs 3TUX MpoOIeM, MEepPCHEeKTUBBI HCIOJIB30BAHUS YIPABIIEMOTO
TEPMOSJIEPHOTO CUHTE3A.

dnemenmul acmponomuu.

Buinyckuux nayuumes:



— yKka3piBaTh Ha3BaHus IUIaHeT COJIHEYHOW CHCTEMBbI; pa3inyaTh OCHOBHBIC MPHU3HAKU
CYTOYHOTO BpaleHHs 3Be3HOro Heba, nBrxenus Jlynol, CoJHIA U MJIaHET OTHOCUTENHHO 3BE3/I;

—  TMOHMMATh PA3IMYUs MEXKIY FeIMOLEHTPUYECKON U TEOIICHTPUUYECKON CHCTEMaMH MUPA;

Buinycknux nonyuum 603mModicHoCmb HAy4UmMsbCs:

—  yKa3bIBaTh OOIIME CBOMCTBA W OTJIMYHS TUTAHET 3€MHOU T'PYIIBI U TUTAHET-TUTAHTOB; MaJIbIX
Ten COJHEYHOH CUCTEMBI M OOJIBIIMX IJIAHET; M0Jb30BAThCA KapTOM 3BE3/IHOr0 HeOa MpU HaOJIIOIEHUAX
3BE3HOro HeOa;

—  pa3nuyaTh OCHOBHBIE XapaKTEPUCTUKU 3Be3]l (pa3mep, LBET, TEMIIEpaTypa) COOTHOCUTH LIBET
3BE3/IbI C €€ TEMIIEPATYPO;

—  pa3nMyarh THIOTE3bl O NPOUCX0XKAeHUU COTHEYHON CHCTEMBI.

5. Conep:xxanue yueOHOI0 npeamera

Temaruueckoe pacnpeiesieHue 4acoB
7 KJIacce

Pazoen 1. Qu3uka u eé poib 6 NOZHAHUU OKPYHCAIOWLE20 MUD

®uznka — Hayka o npupoje. Pusnueckue sBiaeHus. Ousndeckue cBoiicTBa ten. Habmonenue u
onucanue (pusnveckux sABieHUH. Dunveckue BeNUYUHBL. V3MepeHus (QU3NUYECKUX BEJIWYUH: JUIMHBI,
BpeMeHH, TeMmIieparypel. ®usnueckue npubopsl. MexnyHapoaHas cUCTeMa €IUHHI. TOYHOCTh U
MOTPEIIHOCTh U3MepeHni. U3KKa U TEXHUKA.

dponmanvuas 1abopamopuasn paboma.

1. Omnpenenenuie LeHbI AeJICHUS U3MEPUTEIBHOTO TpUbOpa.

Pazoen 2. Ilepeonauanvuvie céedenHus 0 CMpoeHuU eeuiecmea

Crpoenune BemectBa. OMNbITh, JOKa3bIBAIOIIME ATOMHOE CTPOCHHME BellecTBa. TermoBoe
JBIKEHHE aTOMOB M MOJeKysl. bpoyHoBckoe amxkenue. uddysus B razax, XKHAKOCTIX M TBEPIBIX
Tenax. BzauMopelcTBue dacTHIl BeniecTBa. ArperatHble COCTOSIHHMS BellecTBa. Mozenu CTpoeHus
TBEPJIBIX TEJI, JKUJIKOCTEeH M Ta30B. OOBsICHEHNE CBOMCTB ra3oB, KMJIKOCTEH M TBEPIBIX TEJ HAa OCHOBE
MOJIEKYJIIPHO-KMHETHYECKHUX MTPEACTABICHHI.

®dponmanvuas 1abopamopuasn paboma.

2. Ompenenenre pa3MepoB MajbIX TEl.

Pazoen 3. /leusicenue u e3aumooeiicmeus me)

Mexanuueckoe nBmxeHue. Tpaekropus. Ilyrb. PaBHOMepHOE M HepaBHOMEpPHOE [BU)KECHUE.
Ckopoctb. I'padukn 3aBUCUMOCTH NyTH M MOJYNS CKOPOCTH OT BpEeMEHHU [JBWKeHus. Muepiius.
WneptHocTh Ten. B3aumopelictBue ten. Macca Tena. M3mepenue macchl Tena. IInoTHOCTh BemiecTsa.
Cuna. Cuna tsbxectu. Cuna ynpyroctu. 3akoH I'yka. Bec Tena. CBs3p MeXIy CHIION TSKECTH U Maccou
tena. Cuia TSDKECTH Ha Ipyrux miaHerax. Aunamomerp. CrojxeHue ABYyX CHJI, HAIIPABJICHHBIX MO OAHOMN
npsMoil. PaBHozelcTByromas nByx cwil. Cuna tpenus. @usnueckas npupoa HedecHbIx Tesl CoaHedHOH
CHCTEMBI.

@Dponmanvhsie 1abopamopHvle pabomoi:

N3mepenune macchl Tella Ha ppluaXKHbIX BECAX.

N3mepenue oObema Tena.

Onpenenenne MIOTHOCTH TBEPAOTO TENA.

I'pagynpoBanue NpyXKMHBI U U3MEPEHNE CUJT JTUHAMOMETPOM.
W3mepenue cuiibl TpEHUS ¢ MOMOUIBIO JUHAMOMETPA.

Noobkow

Pasnen 4. /laBjieHue TBepabIX TeJl, JKMAKOCTEH M ra3oB
[asnenue. [laBinenue tBepabix Ten. JlaBineHue rasa.



OObsicHeHHE JaBlICHHs Ta3a HA OCHOBE MOJICKYJSPHO-KWHETHUYECKUX IpeacTaBieHuid. [lepeqaya
JaBJICHUS Ta3amu U xkuakocTsMu. 3akoH [lackams. CooOmaromuecs: cocyabl. ATMochepHoe NaBiIeHHE.
Mertoabl u3MepeHus: aTMOchepHOro IaBieHus. bapomerp, MaHOMETp, MOPIIHEBOW KUAKOCTHBIN HAcoC.
3akoH ApxuMena. YcioBus 1aBaHus Tell. Bo3gyxonnaBanue.

@Dponmanvhvie 1abopamopHvle padbombi:

8. OmnpezneneHne BHITAIKUBAIOMICH CHIIBI, IEHCTBYIOIIEH Ha MOTPYKEHHOE B )KUKOCTD TEJIO.

9. BeIsicHEeHHE YCTIOBHI IJIABaHUS TeJa B KUIKOCTH.

Pa3nen 5. PaGora u MomiHOCTb. JHEprus

Mexanudeckasi pabora. MomrHocTs. [IpocTbie MexaHu3Mbl. MOMEHT CHJIBI. Y CJIIOBHSI pAaBHOBECHS
phIuara. «30J0T0€ npaBmiio» MexaHuku. Bussl paBHoBecus. Koaddunment nonesnoro nevicteus (KI1/).
Oueprus. [lorenunanbHas U kKuHeTn4eckas sHeprus. [IpeBparenue sHepruu.

@Dpoumanvusie 1a60pamopHvie padomsl

10. BersicHeHUe yCIOBHS PAaBHOBECHSI phlyara.

11. Omnpenenenne KIIJ] mpu nogbeme Tena o HaKJIOHHON TJIOCKOCTH.

8 kiaace

Pasznea 6. TensioBble siBJIeHUs

TemnoBoe nBmxenue. TemnoBoe paBHOoBecue. Temmeparypa. Buyrpenusis sHeprusi. Pabora u
teronepenada. TemnonpoBoaHOCTh. KouBekuus. WM3mydenume. KonmdecTBO TemioTel. Y aenbHast
TEIJI0eMKOCTh. PacueT KojudecTBa TEIJIOTHI MpPU TEMJIOOOMeHe. 3aKOH COXpaHEHUs U IMpeBpalICHUS
SHEPruy B MEXaHUYECKUX M TEIUIOBBIX Mpoleccax. [lnaBieHne u oTBepAEBaHHE KPUCTAILUTMYECKUX TeJl.
VnenpHas termnora miasieHus. Mcnapenue n konaeHcanus. Kunenne. BinaxxHocTh Bo3ayxa. YaenbHas
Teriota mapooOpazoBaHus. OObsICHEHHE W3MEHEHHUs arperaTHOr0 COCTOSHHUSI BEIIECTBA Ha OCHOBE
MOJIEKYJISIpHO-KUHETHYECKUX mpeacTaBieHuil. [IpeoOpasoBaHue »HEpruM B TEIUIOBHIX MallldHAaX.
JlBuratens BHyTpeHHero cropanus. [lapoBas TypOuna. KIIJ[ TtemmoBoro nsuratens. DKOJOTHYECKHE
po0JIeMbl UCTIOIb30BAHUS TETIOBBIX MAIIIUH.

@ponmanvHble 1a60OpamopHvle pabomol .

1. CpaBHeHHE KOJIMYECTB TEIUIOTHI IPU CMEIINBAHUU BOJIbI Pa3HOM TeMIlepaTyphl.

2. H3mepeHue yaenbHOU TEMIOEMKOCTH TBEPAOTO Tela.

3. H3mepeHue BIaXXHOCTH BO3/yXa.

Paznea 7. DiekTpudecKkue 1 MATHUTHBIE SIBJIEHUS

Onekrpusanus Tei. [[Ba posa aneKTpruuecKuX 3apsioB.

BzaumopeiictBue 3apspkeHHBIX  Tel.  [IpoBOAHUKM, JUAIEKTPUKH U TMOJYNPOBOJHUKH.
DneKkTpuyeckoe mose. 3aKOH COXPAHEHUS 3JIEKTPUUYECKOro 3apsiaa. [[enruMocTb 3JeKTpUYEeCcKOTo 3apsa.
OnektpoH. CTpoeHue aroma. DneKkTpudyeckuid Tok. JleiictBue

ANEKTPUYECKOTO TOJIA HA 3JEKTpUUecKue 3apsapl. ICTOUHUKM TOKa. DiekTpuueckas nenb. Cuina
TOKa. DJIEKTPUUYECKOE HaNpsDKeHHE. DIEKTPUUYECKOE CONMPOTHUBICHHE. 3aKOH OMa Juisl yyacTKa LEMH.
[TocnenoBarensHOE W MapaijieibHOE COEAMHEHUE MPOBOJHUKOB. PaboTa M MOIIHOCTH 3IEKTPHUYECKOTO
toka. 3akoH Jlxxoyns—IJlenna. Kongencarop. [IpaBuna 6e3onacHocTu mpu paboTe € AIeKTponpudopamu.

[TocTrositHHbie MarHuThl. B3aumojeicTBUE TOCTOSIHHBIX MAarHuToB. MarnutHoe mose. OmnbIT
Opcrena. MarautHoe nosje. MarHuTtHoe mojie NMpsSMOro TOKa. MarHUTHOE MoJie€ KaTyIIKH C TOKOM.
[locrositHHble MarHuTbl. MaruurHoe 1oJie TMOCTOSIHHBIX MAarHuTOB. MarHuTHoe moje 3eMIIu.
B3aumopeiictBue mMarHutoB. JlefiCTBME MArHMTHOTO MOJSi Ha MPOBOJHUK C TOKOM. ODJIEKTPUUYECKUM
nBUratenb. Mcnosb3oBaHue 3JIEKTPOABUTATENE B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCHOPTE.

Dponmanvhsie 1a60pamopHvle pabomoi:
4. (COopka dIIeKTPUIECKON [IEMH U U3MEPEHUE CUIIBI TOKA B €€ Pa3IMYHbIX YUACTKaX.



N3mepeHune HanpspKeHUs Ha Pas3IMYHbIX y4acTKaxX dJIEKTPUYECKOM LEIH.
PerynupoBaHue CHIIbI TOKa pEOCTATOM.

N3mepenue conpoTUBIEHUS IPOBOIHUKA IIPY TOMOIIM aMIIEPMETPA U BOJIBTMETPA.
W3mepenne MOIHOCTH U pabOTHI TOKA B SJIEKTPHUECKOM JIamIie.

COopKa 371eKTpOMarHuTa U UCIBITAHUE €ro JICHCTBHUS.

10 N3ydeHue 351eKTpu4ecKoro ABUraTelis HOCTOSTHHOIO TOKa (Ha MOJIENN).

©oo~No O

Pa3nen 8. CBeroBble siBjIeHHS

Hcrounuku cBera. IIpsaMosMHENWHOE pacnpoCTpaHEeHUE CBeTa. Buaumoe JBHKEHHE CBETHIL
Otpaxenue cBeta. 3akoH oOTpaxeHus cBera. I[lnockoe 3epkano. Ilpenomnenue cBera. 3akoH
npenomiieHus cBeta. JIuuzel. DokycHoe paccTosiHue JiMH3bL. OnThyeckas cuiia JuH3bl. M300paxkeHus,
naBaemble JIMH30M. ['11a3 kak ontudeckas cucrema. OnTuueckrue npruOopsl.

Dponmanvreie 1ab6opamopHvle pabomoi:

11. Omnpenenenuie POKYCHOTO pacCTOSHUS U ONITUYECKON CHIIBI COOMPAIOLIEH JIMH3bBI

12. Tlonmydenue n300paXeHUs PU TIOMOIITH JIH3HI.

9 kuacc)

Paznen 9. Mexannueckue siBJIeHUSA

MarepuanbHas Touka. Cucrema otcuera. Ilepemenienne. CKOpOCTh TPSAMOJUHEUHOTO
PaBHOMEPHOI'O JIBHIKCHUA. Hp?[MOJ'IHHGfIHO@ PAaBHOYCKOPCHHOC JOBMXXCHHUEC.: MIHOBCHHAsA CKOPOCTD,
yCKOpeHHue, TmepemernieHne. [paduku 3aBUCHMOCTH KHHEMATHYECKHUX BEJIMYMH OT BPEMEHH TIPH
PaBHOMEPHOM W PABHOYCKOPCHHOM JIBUKCHHUMU. OTHOCUTEILHOCTE MEXAHHYECKOTO JOBUKCHUS.
'eouenTpuueckass U reiavolEHTpUYECKass cucTeMbl Mupa. WHepuuanpHas cucTteMa oTcueTa. 3aKOHBI
Herotona. CBobGoanoe mnaaenwe. HeBecomocTh. 3akOH BCEMUPHOTO TATOTeHHsS. Mmmynbc. 3akoH
COXpaHEHHUs UMITyJIbca. PeakTUBHOE JBUKEHHE.

Mexanudeckasi paboTa ¥ MOITHOCTh. PaboTa CUIIBI TSHKECTH, yIPyrocTu, TpeHus. CBs3b SHEPTUu
u pabotbl. [loTeHIManbHas »HEpPrusl Tena, MOJHATOrO HaJa MOBEPXHOCThIO 3emud. lloTeHiumanbHas
SHEprus Cxatod mpyxuHbl. KuHeTnueckas sHeprus. TeopemMa O KHUHETHYECKOW DSHEPruM. 3aKOH
W3MEHEHHUS U COXPAHEHUS MEXaHUYECKOI SHEPTUH.

@ponmanvHble 1a60OpamopHvle pabomol .
1. HccnemoBaHue paBHOYCKOPEHHOTO JABIKCHHS 0€3 Ha4aIbHOW CKOPOCTH.
2. H3mepeHue yckopeHHs] CBOOOIHOTO MaACHUSI.

Pa3zpnen 10. Mexann4yeckue KoJj1e0aHUA U BOJHBL. 3BYK

Konebarenbnoe nBuxenue. Komebanus rpy3a Ha npyxusHe. CBoOoaHble KoJIeOaHUS.
KonebarenbHas cuctema. MasTHUK. AMIUIMTYZAQ, IEPUOJ, yacToTa KojeOanuii. [IpeBpaiienue sHepruu
Ipu KosiebaTeabHOM JBWXKEHMM. 3aryxamomue KoyiebaHus. BbiHyxaeHHble Konebanus. Pesonanc.
Pacnpoctpanenue kosnebGanuii B ynpyrux cpenax. Ilomepeunsie U mpojosibHble BOJHBI. [lJInHA BOJIHBI.
CBs3b JUIMHBI BOJIHBI CO CKOPOCTBIO €€ PAacHpOCTPAHEHUS U MEPUOJOM (YacTOTOM). 3BYKOBBIE BOJIHBI.
CkopocTb 3ByKa. BeicoTa, TeMOp U TpOMKOCTB 3ByKa. DX0. 3BYKOBOW pe30HaHC.

@Dponmanvras rabopamopnasn paboma:

3. MHccnenoBanue 3aBHCHMOCTH MEpHOJAa W YaCTOThl CBOOOJHBIX KOJeOaHMH MasiTHHKAa OT
JUIMHBI €70 HUTH.

Pa3nes 11. D1eKTpOMarHuTHOE MOJIe M 3JIEKTPOMATHHUTHbBIC BOJTHBI

OnHOpOAHOE M HEOJHOPOJHOE MarHuTHOE moJie. HampaBneHue Toka W HalpaBli€HUE JTMHUN €ro
MarHuTHOTO ToyisA. IlpaBuno OypaBumka. OOHapyxeHHE MarHuTHOTO Tons. IIpaBuno neBoil pykw.
Nunykuuss marHUTHOTO mojs. MarHutHeld moTok. OmnbiTel Dapajes. DIeKTpoOMarHUTHasT WHIYKIUS.
Hanpasnenne wuaykuronsoro toka. IIpaBuio Jlenuma. fIBnenune camoumnaykuuu. IlepemeHHBIN TOK.
I'enepatop mepemeHHoro Toka. lIpeoOpa3oBaHusi SHEpPruu B AIIEKTporeHepartopax. TpaHcdopmarop.



[lepenaua »neKTpUUECKOW HHEPrUM HA PACCTOSHUE. DIEKTPOMATHUTHOE MOJE. DIJIEKTPOMArHUTHBIC
BOJIHBI. CKOPOCTh pacipOCTPaHEHUs JIEKTPOMArHUTHBIX BOJIH. BiMsHUE 3J1€KTPOMarHUTHBIX U3JIy4E€HUN
Ha JKuBbIe opranu3Mel. KonebarenbHelii KOHTYp. [lonyueHue 31eKTpoMarHuTHEIX Kojebanuii. [TpuHumb
PaaMoOCBs3M U TEJIEBUACHHS. DJIEKTpOMarHuTHas mpupojaa cera. lIpenomnenue cBera. Ilokaszarens
npenomiieHud. lucnepcus csera. L{Bera Ten. Tumel ontuueckux cnekrpos. llornomenne n ucnyckanue
cBera aromaMu. [Ipoucxok1eHre IMHEWYaThIX CIIEKTPOB.

Dponmanvhvie 1abopamopHvle padbombi:

4. H3yueHue sBICHUS DJIEKTPOMArHUTHON UHTYKIIUH.

5. HaOnroneHue cruionIHOrO M JIMHEWYAThIX CIEKTPOB UCITYCKAHMUSL.

Pasnen 12. KBanToBbIe siBJIEHUSA

PannoakTMBHOCTh Kak CBHUAETEIBCTBO CJIOKHOTO CTPOCHHS aTOMOB. AJjb(a-, O0eta- M ramma-
mnydenus. OnbiTel Pesepdopma. SAnepras mozens aroma. PaanoakTwBHBIE TpEBpaIlleHHs] aTOMHBIX
snep. CoxpaHeHue 3apsOBOTO U MAaCCOBOTO YHCEN MPU SJAEPHBIX PEaKIUsIX. IKCIEPUMEHTAIbHBIC
METO/Ibl HCCleoBaHus YacTull. [[poTOHHO-HEUTpOHHAS MOJENb sApa. PUZHYECKUI CMBICT 3apsiI0BOTO U
MaccoBoro uucen. M3oronsl. lpaBuna cmemenus ans anbga- U 6era-pacnaja npu SAEPHBIX PeaKUsiX.
DOHeprusi CcBsi3u dvacTtui] B sape. [enenue simep ypana. llemnas peakmusi. SlmepHast SHeEpreTHka.
DKoJyiorudeckre MpoOaemMbl pabOThl aTOMHBIX 3nekTpoctaniuid. [lo3umerpus. [lepmon mosypacmana.
3aKkoH paAMOaKTUBHOTO pacmaaa. BnumsHME paguoakTUBHBIX W3JIYYCHUH HAa JKUBBIE OPTaHU3MBIL.
Tepmosinepnas peakuus. Mcrounuku sneprun CoJiHIA U 3BE3I.

dpoumanvrslie 1a60pamopHvie padomsi:

6. M3MmepeHune ecTeCTBEHHOTO paJMaIllHIOHHOTO ()OHA TO3UMETPOM.

7. W3ydenue aeneHus sipa aToma ypaHa 1o ¢otorpaduu TpeKkos.

8. OueHka nepuojia Mojaypacajga HaXoASIIKUXCs B BO3AyXe IPOIYKTOB pachajia ra3a pajoHa.

9. H3zydeHue TPEeKOB 3apsHKEHHBIX YACTHIL IO TOTOBBIM (poTorpadusim.

Crtpoenue u 3Bosnonusa Beesiennoii Cocra, crpoeHre U mpoucxoxaieHrne CoJTHEUHOW CUCTEMBI.
[TInanetsl u manbie Tesna CoHeuHOUM cucteMbl. CTpOEHHE,

n3nydeHnue v 3Botonns ComHua u 38e31. CtpoeHue u 3BoJionus Beenennoil.

IMoBTOPUTEIbHO-00001AOIMIA MOAYJIb



6. TeMaaneCKoennaanOBaHne

7 KJ1acce

Paznensl
MIPOTPaMMBbI

KomnuectBo

4acoB

Templ

KonnuectBo

JacoB

OCHOBHBIE BHAIBI
JESITEIIbHOCTH
00yJaronuxcs

(Ha ypoBHE

YHHBEPCATBHBIX

y4eOHBIX JIEHCTBUIN)

OCHOBHEIC
HarpaBJICHUs
BOCITUTATEIIFHOM
JIESITENNLHOCTH

1. ®u3uka n eé
pOJb B MO3HAHUH
OKPYKaroIero
MHpa

SN

Bsenenue

N

Hab6monates u
OTHCHIBATh GUZNYECKUE
SIBIICHUSI. YJaCTBOBATh B
00CYXJICHUU SIBIICHUS
najieHus TeJI Ha 3EMJTIO.
Bricka3pIBaTh THIIOTE3HI,
MIPEIITOJIOKCHHUS,
Onpenensits HeHy
JICIICHUS TITKAJTBI
npubopa, NOrpenurHoCThb
HU3MEpEHUSI.

[IpoBoauTh HAOMIOIEHUS
(bU3UYECKUX SIBJICHHI;
U3MEPSITH GUBHIECKIE
BEJIMYUHBI: PaCCTOSIHUE,
MIPOMEXYTOK BPEMEHH,
TEMIIEPATYpPy.

2,4,57

2.
[TepBonayanbHbIC
CBEICHHUS O
CTpOEHUMN
BEIECTBA

ITepBoHayanbHbBIE
CBEICHHUS O
CTpOCHUU
BelIeCTBa

HaOmronars u
OOBSACHATH SBJICHHE
muhdy3un.
BLBINIOJIHATE OIBITHI 11O
00HAPYKECHUIO
JIEUCTBHUS CHUI
MOJIEKYJISIPHOTO
MIPUTSKEHUS.
OOBACHATH CBOMCTBA
ra3oB, JKMIKOCTEH U
TBEP/IbIX TEI HA OCHOBE
aTOMHOW Teopuu
CTPOCHHMS BEIIECTRA.

57,8




3. [IBmxenue u
B3aUMOJCUCTBHE
TEll

23

1. Mexauunueckoe
JBHUKCHUEC

2. [I;moTHOCTH

3. Cuiel

11

PaccunteiBath nyth 1
CKOpOCTb TeJIa IIPU
PaBHOMEpPHOM
IIPSIMOJIMHETHOM
JIBIDKCHUH.
IIpencraBnsaTh
pe3yJbTaThl U3BMEPEHUIN
Y BBIUMCIIEHUN B BUJIE
TaOJIUI] U TPaPUKOB.
Onpenensts nyTh,
MPONJEHHBIN 3a JAHHBIN
IIPOMEXKYTOK BPEMEHH,
U CKOpOCTB TeJIa 10
rpaduKy 3aBUCUMOCTH
NyTH PaBHOMEPHOTO
JBUKEHUS OT BPEMEHH.
HsmepsaTe Maccy Tena,
IJIOTHOCTB BEILIECTBA.
HUccnenosats
3aBUCHMOCTD
YAJIMHEHUSI CTaTbHOU
MPY>XUHBI OT
IIPUIIOKEHHOM CHUIIBI.
Hccnenosats
3aBUCUMOCTD CHJIBI
TPEHUS CKOJIbKEHUS OT
IO AU
COIIPUKOCHOBEHUS TN U
CUJIbI HOPMAJIBHOTO
nasieHus. smepsaTs
CHUJIbI B3aUMOJECHCTBUSA
JBYX T€Jl.

57,8

4. JlaBaeHue

TBEPJIBIX TEN,
JKUIKOCTENA U
ra3oB

21

1. JlaBnenue

14

2. ApxumenoBa
cuia

OOHapyXuBaTh
CYLIECTBOBAaHUE
atMochepHOTO
naBieHus. OOBICHATH
MPUYMHBI [1JIaBAHUS
ten. U3mepsTs cuity
Apxumena.
Hccnenosath ycinoBus
TUTABaHMS TEJL.

5,78

5. PaGora n
MOIIIHOCTb.
OHeprus

13

1. PaGora u
MOIIIHOCTD

2. DOHeprus

UccnenoBath ycnoBus
paBHOBECHS pblyara.
N3mepats paboTy CHIIBIL.
N3mepsaTh MOIIHOCTb.
N3mepsars KITJ]
HAKJIOHHOM THIOCKOCTH.
Boraucsate KIT
MPOCTHIX MEXAHU3MOB.

5,78

Hrorosasa
KOHTPOJIbHAS
pabota

Hrorosasa
KOHTPOJIbHAs
pabota

BbINONHATE yueOHbIE
3aanus, Tpedyromue
JICMOHCTpAIHU




KOMIICTEHTHOCTEH,

XapaKTEepU3YIOIINUX
€CTECTBEHHO —
HAay4YHYI IPaMOTHOCTb.
8 kacc
1. TemnoBsie 23 | 1. KomnuectBo 12 | HaGmronars n3Mmenenue | 5,8

SIBJICHUA

TCILJIOTHI

2. U3menenue
arperaTHbIX
COCTOSTHUH
BeleCTBA

11

BHYTPECHHEW 3HEPruu
TeNa IPH TEIIonepenaye
U paboTe BHEIIHUX CHIL

HccnenoBath siBICHUE
TEII000MeHa IpH
CMEIIMBAaHUHU XOJIO HOM
Y TOpsTYeN BOBI.
BreIancaaTs KoIn4ecTBO
TETJIOTHI U yJIETBHYIO
TEIUIOEMKOCTh BEIIECTBA
MpH TeTUIoNepeIaye.
W3mepsaTe ynenbHyro
TEIUIOEMKOCTh BEISCTBA,
HsmepsaTe Temnory
TIJIaBJICHUS JIbJIA.
HccnenoBars TeIioBEIE
CBOMCTBa mapaduHa.
HaOmronate usMeHeHUs
BHYTPEHHEW HEPTrUu
BO/JIbI B pE3yJIbTaTe
ucnapeHus. Berauciars
KOJIMYECTBO TEILJIOTHI B
nporeccax
TeIIonepeiadu npu
IJIaBJICHUU U
KpUCTaJUIM3aLINH,
WCIIApEHUU U
KOHJICHCAIIUH.
BbruucasTe ynenpHyro
TEIJIOTY IJIaBJICHUS U
napooOpa3oBaHus
BeniecTBa. M3mepsTh
BJIQKHOCTh BO3/yXa MO
Touke pocbl. OOCY)IaTh
9KOJOTHYECKHUE
MOCICACTBUS
MIPUMEHEHHUS JBUTATENEH]
BHYTPEHHETO CrOpaHus,
TEIJIOBBIX U

TUAPODJIEKTPOCTAHIUI.




3.
DNEeKTpUYECKUE
SABJICHUS

29

1. 6

DIIeKTpocTaTHUKA

— Tlocrostuusbril | 15
TOK

3. PaGora u 8

MOIIHOCTH TOKa

Hab6ntonate siBinenus
ANIEKTPU3ALUU TEJ MPU
COIIPUKOCHOBEHUHU.
OOBACHSATD SIBJICHUS
ANEKTPU3ALUU TET U
B3aUMOJICUCTBHUS
ANEKTPUUECKUX
3apsI0B.

HccnenoBate neicTeus
AIIEKTPUUECKOTO TOJIS
Ha Teja U3
MIPOBOJTHUKOB U
JTUDJIEKTPUKOB.
CoOupaTh U UCTIBITHIBATH
SIEKTPUUECKYIO IIETb.
N3mepsaTe cuimy ToKa B
AJIEKTPUYECKOM LIETIH.
N3mepsaTe HanpsikeHue
Ha y4acTKE IICTIH.
HsmepsaTe
AIEKTPUIECKOE
COTIPOTHUBIICHHUE.
HUccnenosats

CUJIBbI TOKA B IIPOBOIHUKE
OT HaNpPsHKEHHSI Ha €T0
KOHIIAX.

N3mepsaTs paboTy u
MOIIIHOCTb
3IEKTPUYECKOTO TOKA.
Boeruucnars cuiy Toka B
1enu, paboTy U MOIIIHOCT
3JEKTPUYECKOTO TOKA.
OOBACHATD ABIICHUS
HarpeBaHus
IIPOBOJIHUKOB
3IEKTPUUYECKUM TOKOM.
3HaTh U BBINOJHATH
npaBuiia 6e30MacCHOCTH
pHu paboTe ¢
HMCTOYHUKAMHU
MOCTOSTHHOTO TOKA.

2,517,8




4. Dnexrpo-
MarHuTHBIC
SABJICHUSA

DneKTpo-
MarHuTHBIC
ABJICHUSA

DKCEePUMEHTAIBHO
U3y4yarhb SBICHUS
MarHuTHOTO
B3aUMOJIEHMCTBUSA TEIN.
N3yuath sBiICHUSA
HaMarHU4uBaHUS
BEIIECTBA.
Hccnenosare neiicteue
AIEKTPUUYECKOTO TOKA B
PSMOM MIPOBOJIHUKE HA
MarHUuTHYIO CTPENKY.
OOHapyXuBaTh JEHCTBY
MarHuTHOTO TIOJISl Ha
MPOBOJIHUK C TOKOM.
O6HapykuBaTh
MarHuTHOE
B3aMMO/IEMCTBUE TOKOB.
N3ydaTe npuHOIMI
JeVCTBUS
SJIEKTPOBUTATENS.

57,8

5. CBeTOBBIE
SIBJIEHUSA

10

CBeToBBIE
SIBJICHUS

10

DKCIepUMEHTAIBHO
U3y4aTh SIBJICHUE
OTpaKCHUS CBETA.
HccnenoBats cBOMCTBA
N300pakKeHHs B
3epkaie. 3mepsaTh
dhOoKyCcCHOE pacCTOsSTHHE
coOuparomiei JINH3HI.
[Tonyuats
HN300pakeHHE C
MOMOIIIBIO
cobuparouiet TMH3bL.
HaGnronate siBneHue
JUCIIEPCHUH CBETA.

4,5

Htorosasa
KOHTPOJIbHAS
pabota

Hrtorosasa
KOHTPOJIbHAS
pabora

BrImoHATE yueOHbIS
3aanus, Tpedyromume
JIEMOHCTpAIUN
KOMIIETEHTHOCTEH,
XapaKTePU3YIOIINX
€CTECTBEHHO —
HAy4YHYIO TPAMOTHOCTb.

9 kjacc

1. 3aKoHBI
B3aUMOIEHCTBUS
W IBUXEHUS TEI

29

1. OcHOBEI
KAHEMATUKH

13

PaccunThiBaTh MyTH U
CKOPOCTb IIpU
PaBHOYCKOPEHHOM
JIBIDKEHUH Tea.
N3mepAaTs yckopeHue

CBOOOIHOTO IMaECHUS.

2,4,57




2. OCHOBBI
JIMHAMUKA

12

3. NUmnynse

Ornpenensarb
IIPOMICHHBIN IIyTh U
YCKOPEHHE JIBUKCHUS
TeJa 10 TpauKy
3aBUCUMOCTHU CKOPOCTH
PaBHOYCKOPEHHOIO
IIPSIMOJIMHEMHOTO
JBUKECHUS TE€Ja OT
BPEMEHH.

Bpruncnate yckopeHue
Tena, CUJb,
JIEHCTBYIOLIME HA TEJIO,
WJIM Maccy Ha OCHOBE
BTOPOTO 3aKOHA
HeroTona.
DKCNEepUMEHTATBHO
HAXOJIUTh
PaBHOJEHCTBYIOIIYIO
JBYX CHIL.
HUccnenosats
3aBUCUMOCTD CHJIbI
TPEHUS CKOJIBKEHUS OT
ionaau
COIIPUKOCHOBEHUS TEN U
CUJIbI HOPMAJIBHOTO
JTABJICHUS.

N3Mmeparts cuibl
B3aUMO/JICVCTBHS IBYX
Tedl.

N3mepars cumy
BCEMHUPHOIO TATOTEHUS.
[IpuMeHsTh 3aKOH
COXpaHEHUs UMITYJIbCa
JUIs pacueTa
pe3ynbTaTOB
B3aUMOJICICTBUSA TEI.

2. Mexannueckue
KOJIEOaHUs U
BOJIHBI. 3BYK.

16

1. Mexanunueckue
BOJIHBI

OOBACHSATD MPOIIECC
KoJIeOaHHUH MasTHHKA.
HccraenoBarh
3aBHCUMOCTD MEPHO/JIa
KoJIeOaHMi MasTHHKA
OT €ro JJIUHBI U
aAMILTUTY 1B

4,5, 8




2. Mexannueckue
BOJIHBI. 3BYK.

KOJICOaHUH.
Beruncnsate amuny
BOJIHBI 1 CKOPOCTh
pacmpocTpaHeHus
3BYKOBBIX BOJIH.
Hccnenosats
3aKOHOMEPHOCTH
Kosie0aHuil rpy3a Ha
PYKHUHE.
DKCIEePUMEHTAIBHO
OTIPEICIIATh TPAHUIIBI
YaCTOTHI CIIBIITUMBIX
3BYKOBBIX KOJICOAHUH.

3. DnekTpo-
MAarHmTHOE€ I10JIC

27

1. MarautHoe
noJje

13

2. DneKTpo-
MarHuTHbIE
BOJIHBI

14

DKCNEepUMEHTATBHO
W3yJaTh SIBJICHUS
MarHUTHOTO
B3aWMOJICVCTBHUS TEI.
H3yuars siBieHus
HaMarHAYUBaHUS
BEIIIECTBA.
Hccnenosats neiictBue
AIEKTPUIECKOTO TOKA B
MPSIMOM TIPOBOTHUKE
Ha MarHUTHYIO
CTpEJIKY.
OOGHapyXuBaTh
JNEUCTBYE MAarHUTHOTI'O
0JI Ha MPOBOJIHUK C
TokoM. OOGHaApyXKMBaTh
MarHuTHOE
B3alMO/ICIICTBHE TOKOB.
N3yuarhs npuHIHI
IEUCTBUA
JJIEKTPOABUTATESL.

2,517,8

4. CtpoeHue
aToMa u
aTOMHOTO si/ipa

21

1. Crpoenue
aToma

2. AToMHO€ 11po

14

N3meparb
3JIEMEHTaPHBIN
ANEKTPUYECKUI 3apsi.
HaoOmronars
JUHENYaThIe CIIEKTPHI
usnyyenus. Habnronate
Tpeku anbda-yacTuil B
Kamepe BunbcoHa.
OO6c¢cyxaate mpooaemMbl
BIUSTHUS
paZiiOaKTUBHBIX
U3ITy4eHHUI Ha JKUBbIE
OpTaHU3MBI.

1,258




5. Ctpoenue u
SBOJIIOLUS
Bcenennoit

Crpoenue u
SBOJIIOLUS
Bcenennoi

Ha6mronats u
IPUBOJUTD MPUMEPHI
U3MEHEHHS BUJIA
3BE€3/IHOTO Heba B
TEYEHUE CYTOK.
CpaBHUBATH TJIAHETHI
3eMHOH I'PYNIIbL;
IUTAHETHI-TUTAHTHI.
OOBsICHATH (hHU3MUECKUE
MPOIIECCHI,
POUCXOISIINE B
HEeJpax 3Be3I.

4,5,8

6. O6ob6mIaroniee
MMOBTOpPEHUE

O06o0mraroriee
MTOBTOpPEHUE

[Ipumenenue
MOJyYEHHBIX 3HAHUU
JUISl HAYYHOTO
00BbSICHEHUS
bu3HYEeCKUX SBICHUN B
OKpY»Kalollen mpupoe
¥ TIOBCETHEBHOM
JKW3HH, a TAKKE
BBISIBIICHHE
(GU3UIECKUX OCHOB
psia COBPEMEHHBIX
TEXHOJIOTHIl.

5178

Hrorosas
KOHTPOJIbHAS
pabota

Urorosas
KOHTPOJIbHAS
pabota

BrImoHATE yueOHbIS
3aJlaHusl, TPEOyoIne
JEMOHCTpAIH
KOMIICTEHTHOCTEH,
XapaKTePU3YIOIINX
€CTECTBEHHOHAYYHYIO
rPaMOTHOCTb.

Pemrats pacu€THbie
3aJa4i, B TOM 4YHCIIe
IpeJnoJiararomnye
UCIIOJIb30BaHUE
dbuznyeckoit Mmoaenu u
OCHOBaHHBIE Ha
CoJIep>KaHuun
pa3IMYHbIX Pa3AenoB
Kypca Qu3HKH.




6.0nucanne MaTepHAJIBLHO-TeXHIECKOro obecneuenns 06pa3oBaTeabHOro npouecca

Jinsa o6y4eHHs y4yalMxcsi OCHOBHO#M IUKOJbI OCHOBaM (PM3MYECKHX 3HAHMIT Heob-
X0AKMMa MOCTOSHHAs onopa npouecca 06y4eHus Ha AEMOHCTPALMOHHBIH ¢usnye-
CKHH KCIEPUMEHT ,BBINOJIHAEMBIH YUUTENeM U BOCTIPHHUMAEMBIH OIHOBPEMEHHO
BCEMM y4allUMHCS KJacca, a Takxe Ha JabopaTopHble paboThl M OMBITHI, BHIMON-
HAeMble yyawumucs. [Tostomy dusuueckuii kabuHeT OCHAIIEH KOMILIEKTaMU ne-
MOHCTpaIHOHHOrO M naboparopHoro oGopynosanns. Ha 6aze HauMoHanbHOTO
npoekra «O6pa3oBanue» Touka pocra B kabuHeTe HCHONB3YeTCA y4YeHHUECKas
undposas naboparopus (3KoMiexTa)

COI'JIACOBAHO COI'JJACOBAHO

TIpoTokon 3acenanns MeToauye- 3 ueyib aupexkTopa no YBP
CKOro 00BEIMHEHHNS YUHTENE ecTe- W o b.Sukanba
CTBEHHO-HAY4HOrO LHKIA OT 3/ IO ZOER

30.08.22. Ne |
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