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INNOACHUTEJ/IbHAA 3AIINCKA

Pa6oyasi nporpamMma no pu3srkKe Ha YPOBHE OCHOBHOTO 0611[er0 06pa30BaHusl COCTABJIEHA HA OCHOBE MOJIOXKEHUN U
Tpe6OBaHHUIM K pe3syJbTaTaM OCBOEHUS Ha VYIVIy0JEHHOM YypOBHe OCHOBHOM o06pa3oBaTesilbHOM MHporpaMMbl,
npejcTaBieHHbIX B PefiepasbHOM roCy1apCTBEHHOM 00pa30BaTe/IbHOM CTaH apTe OCHOBHOIO 0611 ero 06pa3oBaHus, a
TakXe ¢ y4étoM [IprMepHOl nporpaMMbl BocnuTaHus M KoHlenuuu npenojaBaHus ydyeGHoro npeamera «Pusnka» B
obpasoBaTe/bHBIX oOpraHu3anusx Poccuiickoin ®egepanyy, peaausyoIIUX OCHOBHble 06Ieo06pa3oBaTelbHble
IporpaMMmal.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEAMETA «®U3UKA»

Kypc ¢usuku — cucteMoob6pasyromuil /s eCTeCTBEHHO-HAyYHbIX YUYeOHbIX NIpeJMeTOB, IOCKOJIbKY $pU3UyecKue
3aKOHBI JIEKAaT B OCHOBE IMPOLIECCOB U SIBJEHUH, M3y4YaeMbIX XHUMHEH, OUOJIOTrHMel, acTpoHOMHUEeH U GU3NYECKOU
reorpadueil. Pusnka — 3TO MpegMeT, KOTOPbIM He TOJIbKO BHOCUT OCHOBHOHM BKJIAJ| B ECTECTBEHHO-HAy4YHYI0 KapTUHY
MHpa, HO U TNpefoCTaB/sieT Haubosiee scHble 00Opaslbl NMPUMeHEHUs HAy4yHOro MeToJa IO3HaHHs, T.e. crocoba
H0JIy4eHusl JOCTOBEpPHbIX 3HaHU 0 Mupe. HakoHel, dusnka — 3To NIpeAMeT, KOTOPbIM HapsAy C APYTUMHU eCTeCTBEHHO-
Hay4YHBIMHU IpeAMEeTaMU JO/DKEH JIaTh IIKOJbHUKAM MTpe/CTaB/IeHNe 06 yBIeKaTeJbHOCTH HAyYHOT0 MCCIEOBAHUS U O
PaZloCTH CaMOCTOSTEbHOTO OTKPBITHSI HOBOT'O 3HAHUS.

OpnHa Y3 rJ1aBHBIX 33/1a4 GHU3UUECKOr0 06pa3oBaHUs B CTPYKTYpe 06111ero o6pa3soBaHus COCTOUT B GOPMHUPOBAHUU
€CTeCTBEHHO-Hay4YHOW rpPaMOTHOCTH U MHTepeca K HayKe Yy OCHOBHOW MaccChl 06y4aroIUXCcs, KOTOpbIe B JaJbHeHLIeM
Oy yT 3aHSTHI B CAMBIX pa3HO06pa3HbIX chepax JiesaTeabHOCTH. Ho He MeHee BaykHas 3a/jaya — BbIsSIBJIEHHE U IOArOTOBKA
TaJIaHTJIMBBIX MOJIOJBIX JII0Jlel /ISl NpoJo/KeHUsl 06pa3oBaHUsA U JajibHelel npodeccuoHalbHON J1eATebHOCTH B
06J1aCTM eCTeCTBEHHbIX HayK, OQU3MKH, CO3JaHUA HOBBIX TexHoJorui. Kypc ¢usuku yray6s1€HHOro ypoBHSA
npeJHa3HauyeH MMeHHO JJis 3TOW rpynnsl yyamuxcsa. OTaudue yray6aéHHoOro Kypca ¢UsMku oT 6a3oBoro Kypca Ha
yPOBHe OCHOBHOI'O 06111ero o6pa3oBaHusl COCTOMT B He3HAYUTeJbHOM paclIMpeHUH cojepxkaHus Kypca (Jo6aBieHun
HEKOTOPBIX 3JIEMEHTOB COJIep>KaHUs), HO B GoJblllel cTeneHH — B GOpPMHUPOBaHUHU 6oJiee CI0XKHBIX [I03HABATEbHbIX
JleHCTBUH, CBS3AaHHBIX C OCBOEHHWEM W aKTUBHBIM NpUMeHeHHeM PU3HYeCKUX 3HaHUH (MccaeoBaTelbCKUe AeHCTBUS,
pabotra ¢ uHbopMmanuel, peuieHrue 3a7a4). bosiee CI0XKHBIA XapaKTep 3TUX JAeHCTBUM OTpakéH B IJIaHUPYyeMbIX
npeAMeTHBIX pe3yJibTaTaxX 0CBOeHHUs yuebHoro npeamera « Pusuka» Ha yriay6JaEHHOM YPOBHE.

W3syyeHne QU3UKU Ha YI/IyO6JEHHOM YpOBHe MpejroJaraeT U 0oJiee BBICOKMU ypoBeHb CPOPMHPOBAHHOCTU
eCTeCTBEHHO-Hay4YHOU rpaMOTHOCTH Y4allluXCs, TO eCTb 60J/iee yBepeHHOe BJaZileHHe CIeAyIOUMMU KOMIIETEHTHOCTSMH,
XapaKTepU3yIUMHU eCTeCTBEHHOHAYYHYI0 I'PaMOTHOCTb:

— Hay4yHO O6G'bACHATD ABJIEHUS;

— OLeHHUBaTh U IOHUMAThb 0CO6EHHOCTH HAyYHOTr'0 UCCJIe/JOBaHHUS;

— HWHTepNpeTHPOBaTh AaHHble U UCNIOJb30BaTh HAyYHble J0Ka3aTe/AbCTBA /J15 N0Jy4YeHHsl BbIBOJOB.

U3yyeHne GU3HUKU Ha YyIIyOJIEHHOM YPOBHE TaKXKe Z0JHKHO IIOMOYb Y4YallMMCsl OCO3HAaHHO BbIOpATh JaJbHENU N T
npodusb 06yuyeHUsI Ha YPOBHE CpejHEro obilero o6pasoBaHusl, CBSA3aHHBIM ¢ QU3UKOW WM JPYTHUMH €CTeCTBEHHO-
Hay4HBIMU NIpeIMeTaMH.

IE/IN U3YYEHUA YYEBHOI'O INIPEIMETA «®U3HUKA»

llesin u3ydyeHus:s pU3NKU Ha ypOBHE OCHOBHOTO 06IIero o6pa3oBaHUs onpeneseHbl B KoHllenuu npenojaBaHus
y4e6Horo npeaMera «Pusnka» B 06pa3oBaTeJbHBIX opraHu3anusax Poccuiickoi Qenepannu, peaJusyonux OCHOBHbIE
o6111e06pa3oBaTe/bHbIe IPOrpaMMBbl, YTBepxKAEHHON pemleHueM Kossternu MuHucTepcTBa npocBelieHuss Poccuiickoit
®enepanuy, npoToko oT 3 Aekabpst 2019 r. Ne [1K-4BH. 3T L[eJIM HE3HAYUTENbHO BUJOU3MEHSIOTCS MPUMEHUTENBHO K
M3ydyeHUI0 GU3UKU Ha yIAyO6JIEHHOM YPOBHE.

Llestn 3ydyeHnss GU3UKH Ha YTJIy6JIEHHOM YPOBHE:

° pa3sBuUTHE HHTEpeCa U CTPEMJIEHHA o6yqa}0m1/1x0ﬂ K Hay4YHOMY H3Yy4Y€HUIO NPUPOJAbI, pa3BUTHE HUX
HHTEJIJIEKTYyaJIbHbIX U TBOPYECKHUX CIIOCOOHOCTEH;

o pa3BuTHe Hpe,[[CTaBI[eHI/Iﬁ O HAy4YHOM MeToJie IIO3HAaHUA U (l)OpMI/IpOBaHI/Ie HccaeanoBaTeJibCKOro
OTHOIUEHHUA K OKPYXKAKIIUM ABJIEHUAM;

o dopMUpoBaHMe HAyYHOrO0 MHUPOBO33pEHHUs KaK pe3yJibTaTa HM3y4YeHHUs] OCHOB CTPOEHHS MaTepuu U
byHAaMeHTalbHBIX 3aKOHOB QU3HKHY;

. dbopMuUpoBaHUE YMeHUH NPUMEHSTh pU3NYECKHe 3HAHUs U Hay4Hble JJ0Ka3aTeJbCTBA )51 06'bsICHEHUSA
OKpY>KaIoIIKX sIBJIEHU;
. dbopMupoBaHUeE MTpeSCTABIEHUH 0 PO GU3NKHU [/ Pa3BUTHS JIPYTUX €CTECTBEHHBIX HAayK, TEXHUKHU U

TEXHOJIOTHH;



. pa3BUTHE TMpPEJCTABJIEHUHA O BO3MOXKHBIX cdepax OyAylled npodeccHoOHaNbHON [IeATeNbHOCTH,
CBSI3aHHOM € GU3MKOH, MOATOTOBKA K JjaJIbHEHIIIEMY 00YYEHHIO B 3TOM HallpaBJIeHUH;

o dopMupoBaHUe TOTOBHOCTH K JajbHeHlIeMy U3y4yeHHI0 QU3UKHU Ha yrayGJEHHOM ypOBHE B paMKax
COOTBETCTBYIOLIMX Npodusieil 06yyeHus Ha ypOBHE CpejHero ob1iero o6pasoBaHusl.

JlocTimkeHre 3THUX IeJie Ha YpOBHE OCHOBHOIO 00Iero o6pa3oBaHMs 06eCleuynBaeTCs pelleHueM CIeAYIOMNX
3ajavy:

° an/lo6peTeHMe 3HaAHUHU [0} AUCKPETHOM CTPOEHHH BellecTBa, MeXaHHYeCKHUX, TEIlJIOBbIX,
3JIEKTPOMAarHUTHBIX U KBAHTOBBIX ABJIEHUAX;

. npuobpeTeHWe YMEHUN aHAJM3UPOBaTh U OO'bSICHATH QU3WUYEeCKHe SIBJIEHHUS Ha OCHOBE H3yYEHHBIX
dU3NYECKHX 3aKOHOB M 3aKOHOMEPHOCTEH;

° OCBO€HHE METOAOB peleHusa paC‘-IéTHbIX N Ka4dyeCTBEHHbIX 3ajady, Tp66y}OLL[I/IX CO3JaHHUA H
HCIIOJIb30BAHUA (I)I/IBI/I‘{ECKI/IX Mo,aeneﬁ, BKJIIO4Yad TBOpPYECKHE U IPAKTUKO-OPUEHTHUPOBAaHHbIE 3ad1H;

° pa3BUTHE HCCIEO0BATE/IbCKUX YMEHHﬁZ HBGJIIOAHTI) ABJIECHUA WU HU3MEPATHb c1)1/13w{ec1<1/1e BEJIMYHHBI,
BbIIBUI'aTb T'MIIOTE3bI U IIpeJJiaraTb 3KCIeprUMeHTaJIbHbIe CIT0COOBI UX IMMPOBEPKH, NJIAaHUPOBATb U MPOBOAWUTDH ONBITHI,
SKCNEpHUMEHTAJIbHbIE€ UCCJIEJOBAHHA, dHAJIN3UPOBATDH MMOJIYY€HHbI€ JdHHbIE€ U J€JIaTb BbIBOAbI;

o OCBOeHHe NPUEMOB PaGOThl ¢ MHPopMaLHeld QU3NYECKOro CoJepiKaHHsl, BKIAHOYasg MHGOPMALUIO O
COBPEMEHHBIX JOCTHKEHHUAX QU3HUKH; UHTEPIPETALUA U KPUTHUYECKOe OLleHUBaHKe UHOpMaLUK;

. 3HAKOMCTBO CO cpepamMu MpopeCcCUOHATBHOM eI TeJTbHOCTH, CBA3aHHBIMU ¢ QU3UKOMU, U COBPEMEHHbIMU
TEXHOJIOTHSIMU, OCHOBAaHHBIMH Ha JOCTKEHUSAX GU3UUECKON HayKH.

MECTO YYEBHOTI'O INTPEAMETA «®U3UKA» B YYEBHOM IIJIAHE

B coorBercTtBum ¢ ®I'OC OO0 du3nka sABJAsSeTCA 00s53aTEeJbHBIM NpPEeAMETOM Ha ypPOBHE OCHOBHOI'O OG6IIEro
o6paszoBanus. [Ipu 3ToM n3yyeHHe GU3UKU HA YTIJIyOGJEHHOM YPOBHE peasM3yeTcs Kak 3a CUET 06513aTe/IbHOH 4acTH
y4eOHOro IJIaHa, TaK W 3a CYET YaCTH y4eOHOTO ILJIaHA, Peasu3yeMoil y4yacTHUKaMU 06pa30BaTesbHbIX OTHOLIEHHH.
PekoMeHyeMoe pacnpe/iesieHHe YacoB Ha u3ydeHre pU3HUKU Ha YTIyOJIEHHOM YPOBHeE: 3 4 B HeJlesto B 7 U 8 KJlaccax, 4 4
B HeJieJiro B 9 kutacce. [Ipu 3ToM U3 06513aTe/IbHON YaCTH yUeGHOTO IIJIaHa BhIJEJISIeTCs M0 2 4 B HeJlesto B 7 U 8 KJj1accax u
3 4 B HeJlesto B 9 kutacce. JlonosiHUTE/IbHOE BpeMsi — 1 4 B HeJleJII0 B KaXK/IOM KJIacCe — PEeKOMEH/IYEeTCsI BbIJEJIUTh U3
YacTH y4yebHOro IJIaHa, peasiu3yeMod y4aCcTHUKAaMMU 00pa30BaTesIbHBbIX OTHOLIeHUM. TakuM o6pa3oM, 06IIUNA 06beEM
BpeMeHHU Ha u3ydyeHue GpU3NKU Ha yriay6éHHOM ypoBHE — 340 u.

COAEPKAHHME YYEBHOI'O IIPEAMETA

7 KJIACC

Paspes1. Pu3snka U eé posib B I0O3HAHUHU OKPY KalOLero Mupa
®usrKa — HayKa o npupoje. IBieHus npupo/bl. PusnyecKkue ABJeHUs: MeEXaHUUeCKHe, TENJIOBbIE, 3JIeKTPUYeCcKHe,
MarHUTHbIE, CBETOBbIE, 3BYKOBBIE.
dusnyeckue BeMM4UHBbL. PasMmepHocTb. EfauHuUIbl du3Myeckux BeJUYUH. HU3MepeHue U3MYECKUX BeJHYMH.
JrasoHbl. Pusndeckue npubopsl. lleHa genenus. [lorpemHocTs U3MepeHui. [IpaBua 6e3onacHoro TpyAa npu paéore ¢
JlabopaTOpHbIM 060pyj0BaHMeM. MexxJyHapoAHasl cucTeMa euHUL, [lepeBo/; BHeCHCTEMHBIX eJUHUL B efuHUIIbI CH.
Kak ¢usuka u pApyrue ecTecTBeHHble HAayKM M3y4dalOT NpUpojy. EcTecTBeHHO-Hay4HBIM MeTOJ IO3HAHHUS:
HabJIl0/leHue, TIOCTAaHOBKA HAyYHOTO BONPOCA, BbIJBMXKEHHE IMIIOTE3, IKCIEPUMEHT 110 IPOBEPKE TUIOTE3, 06'bsICHEHHE
Hab.11oaeMoro siBjeHus. OnvcaHue GU3NYeCKUX ABJEHUH € TOMOIIbIO MoJiesel.
JAemoucmpayuu
1. MexaHH4YeCKHe, TENJIOBbIE, 31eKTPUUECKHE, MarHUTHbBIE, CBETOBbIE, 3BYKOBbIE SIBJIE HUSI.
2. dusuveckre npubOpbI U NPOLEeAypa NPSIMbIX U3MEPEHUH aHAJIOTOBBIM U IIMPPOBBIM IPUOOPOM.
JlaGopamopHbsle pa6ombl U OnbIMbl
. OnpegiesieHue LieHbl JeJIeHU IKaJIbl U3MEPUTENbHOI0 NpUbopa.
. U3MepeHUe pacCTOSAHUH.
. UaMepeHwne momaau U 06’béMa. MeTo/1 MaJIeTKH.
. U3MepeHne BpeMeHHU.
. U3MepeHUe 06 bEMa XKUAKOCTU U TBEPLOTO TeJla.
. OnpegesieHne pa3MmepoB MaJjibIX Tesl. MeToA psi0B.
7. llpoBefieHMe HCCIe0BAaHUA N0 NMPOBepKe TMIOTe3bl: JAJbHOCTh MOJIETa 1apHKa, NYLIeHHOTO0 F'OPU30HTAJIbHO,
TeM 60Jiblle, YeM O0JIbLIE BBICOTA MyCKa.
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Pa3pge. [lepBoHayaibHble CBeJEHUS O CTPOEHHUH BellecTBa

CTpoeHMe BelllecTBa: aTOMbl U MOJIEKYJIb], UX pasMepbl U Macchl. ONbITHI, AOKa3bIBaKOIMe JUCKPETHOE CTpOeHHe
Bell|eCTBa.

JBr>xeHue dacTul, BewniecTBa. CBA3b CKOPOCTH [JBWXKEHMs 4YacTHUL, C TeMIlepaTypoil. BpoyHoBckoe paBu:xkeHHe.
JAnddysns. BsanMo el cTBYe YaCTHUI, BellleCTBA: NPUTSKEHHUE U OTTaJIKUBaHHUe.

ArperaTHble COCTOSIHUS BellleCTBA: CTPOEHUe ra3oB, XXUAKOCTeNl U TBEp/bIX (KPUCTANINYECKUX) Tesl. B3auMocBs3b
MeX/ly CBOMCTBaMHU BEILeCTB B Pa3HbIX arperaTHbIX COCTOSIHUSAX U UX aTOMHO-MOJIEKYISIPHBIM cTpoeHueM. 0cO6eHHOCTH
arperaTHbIX COCTOSIHUH BOJBI.

Jemoncmpayuu

1. Ha6roieHMe 6pOYHOBCKOIO ABUXKEHUS.

2. Habmogenue nuddysuu.

3. HabsromeHure siBJIeHUH, 00 bSICHSIOIUXCSA IPUTSHXKEHMEM HJIM OTTAJKMBAaHUEM YaCTHUI] BEIeCTBa.

JlaGopamopHbsle pa6omvl U ONbIMbl

1. OueHka fjuaMeTpa aToMa MeTO/[0M PsiZioB (C UcnoJib3oBaHUueM poTorpaduii).

2. OnbITHI 10 HAGJIIAEHUIO TEMJIOBOTO pacliMPEHUs ra30B.

3. OnbITHI 10 O6HAPYKEHHUIO JEeUCTBUS CUJ MOJIEKYJISIPHOTO IPUTSHKEHHSI.

Pa3aen. [IBM>KeHHe M B3aUMO/JefiCTBHE TeJl

MexaHn4eckoe AgBHxeHue. [IyTb 1 lepeMellieHre. PaBHOMepHOe ¥ HepaBHOM epHOe JiBMkeHHe. CBO60OJHOe NaZleHHne
Kak [pMMep HepaBHOMEpPHOro ABMxKeHUS Tes. CkopocTb. CpefiHASA CKOPOCTh NPU HEPAaBHOMEPHOM JBWXXeHHU. Pacuét
IyTH U BpEMEHHU [ BU>KEeHUSI.

'paduky 3aBHCHMOCTEN BeJHWYMH, ONMCHIBAKOILIMX JBIKeHHe. O61He NMOHATUSA 00 OTHOCUTEIBbHOCTH JABMXKEHMUS.
CnoxkeHHe CKOPOCTeN [ TeJl, IBUKYIIUXCA TapaJljiesIbHO.

flBnenue uHepuuu. 3aKOH MHepLMHU. B3auMogeicTBHe Tes KaKk NPUYMHA U3MEHEHHUS CKOPOCTH JBHMXKEHMs TeJl.
Macca kak Mepa MHEpPTHOCTH TeJla B MNOCTyNaTeJbHOM JBWKeHUU. [l1oTHoCcTh BemecTBa. CBA3b IJIOTHOCTH C
KOJIMYeCTBOM MOJIEKYJI B eJHHUIle 06'bEéMa BelllecTBA. CMecH U cryiaBel. [loBepXHOCTHAA U JIMHE HAsA IJIOTHOCTb.

Cusla Kak xapaKTepuCTHKa B3auMoJeWcTBUs Tes. Cuja yInpyrocTy M 3akoH ['yka. U3MepeHMe CHUJIBI C TOMOLIbIO
JAUHaMoMeTpa. fIBJIeHHe TATOTeHUs U cuia TshKecTH. Cua TshkecTH Ha Apyrux miaaHerax (MC). Bec Tesna. HeBecoMocTs.
CiioxxeHHUe CUJI, HallpaBJIeHHBIX 10 OLHOM NpsAMON. PaBHozelcTBy0OWada cui. Cuiia TpeHus. TpeHue CKOJIbKeHUA U TPeHUe
II0KOs, BA3Koe TpeHUe. TpeHue B npupoje u Texuuke (MC).

JAemoucmpayuu

1. Ha6sojeHne MeXaHUYECKOr0 [ BIXKEHUS TeJla.

2. 3MepeHHe CKOPOCTH NPSAMOJUHENHOTO JBUXKEHUS.

3. HabsroneHue siBJIeHUS] HHEPLUU.

4. HabsitojeHre U3MeHeHUs1 CKOPOCTH NPU B3aUMO/IeCTBUM TeJl.

5. CpaBHeHMe Macc 10 B3aUMOJENCTBUIO TeJl.

6. C/io>KeHUe CWJI, HallpaBJIeHHbIX M0 OJAHOMN MPSIMOA.

JlaGopamopHbsle pa6ombl U OnbIMbl

1. OnpesiesieHMEe CKOPOCTH PAaBHOMEPHOTO ABMXKeHUS (L1apuKa B »KUJKOCTH, MOJeJIY 3JIeKTPUUYeCKOr0 aBTOMOOUJIS
U T.IL).

2. OnpefesieHue cpeHEeN CKOPOCTH CKOJIbXKEHHUs 6pycKa UJIM IIapUKa 0 HaKJIOHHOM IIJIOCKOCTH.

3. OnpefiesieHMe TIIOTHOCTH TBEPAOTO TeJa.

4. OnbITHI, IEMOHCTPUPYIOLHE 3aBUCUMOCTD pacTskeHUs (gepopmarvu) NPy>KUHBI OT MPUI0KEHHON CUJIBIL.

5. OnbIThl, AE€MOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbI TPEHHS] CKOJIBXXEHHS OT CHJIbI JaBJEHHs M XapakTepa
COTIPUKACAIINXCA TOBEPXHOCTEN.

Pasaesn. JlaBieHue TBEPABIX TeJl, )KUAKOCTeH U ra3os

JaBnenue. Cuia gaBjieHus. CnocoObl yMeHbIIEHHUS U YBeJUYeHUs1 JaBjieHus. [laBjieHue rasa. 3aBUCHMOCTb
JlaBjleHus rasa oT o6'béMa U TeMueparTypsl. [lepesada faBjeHus TBEPJBIMU TesaMH, XKUAKOCTAMU U rasaMy. 3aKoH
[lackans. [lTHeBMaTH4YeCcKHe MAlIMHBI.

3aBUCUMOCTb JaBJIeHUS >XUAKOCTH OT IJyOMHBI NorpyeHus. ['mapocratudyeckuil napazokc. Coobujaroiiyecs
cocyasl. l'uapaBinyeckue MexaHu3Mbl. Mcnosib30BaHMe BBICOKUX JAABJI€HUU B COBPEMEHHBIX TeXHOJIOTUAX. Y CTPOUCTBO
BOJIONIPOBO/A.

AtMocdepa 3emsu u atMochepHoe jAaBsieHue. [IpUUHHBI CylecTBOBaHMS BO3AYIIHONH 060/04KH 3eMJH. OnbIT
Toppuyesnu. UsMepenue arMmocdepHOro faBJeHUsl. 3aBUCUMOCTb aTMOCPEPHOTO JaBJeHUsI OT BbICOTHI HaJ| yPOBHEM
Mops. [Ipu6opsl /151 M3MepeHUst aTMOCHEPHOro JlaBJeHusl.

JledicTBHe )XUAKOCTH U ra3a Ha IOTPyKEHHOE B HUX TeJI0. BelTankuBarwmas (apxuMeioBa) cuia. 3aKoH ApxuMe/ia.
YcioBue BOSHUKHOBEHUS BbITAJIKMBaOLLeH (apxuMej0Boit) cuJbl, HojTeKaHue. [li1aBanue Tes. Bo3ayxoniaBaHue.

JAemoucmpayuu
. 3aBUCUMOCTD JlaB/IeHUs T'a3a OT TeMIlepaTyphbl.

.[lepenayva faBieHUA KULKOCTBIO U Fa30M.

. Coo61aroniyecst cocyibl.

. 'napaBinyeckui npecc.

[IposiByieHUE AelcTBUS aTMOCPEPHOTO JIaBJIEeHHUS.

. Cudomn.

. 3aBUCUMOCTb BbITAJIKUBAOLIEeH CUJIbI OT 06'bEMa NOrPYKEHHOM B )KUIKOCTb 4aCTH TeJla U IJIOTHOCTH XKHUJKOCTH.
. PaBeHCTBO BbITa/IKMBalolllel CHJIbl BECY BbITECHEHHOM KHU/IKOCTH.
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9. YcnoBue nyaBaHMA TeJl: IJIaBaHUe UJIM MOrPYyXKeHHe Tesl B 3aBUCHMOCTH OT COOTHOLIEHHUS IJIOTHOCTeH TeJa U
KUJIKOCTH.

JlaGopamopHsie pa6ombl U ONbIMbl

1. UccnepoBaHue 3aBUCMMOCTH Beca TeJla B BOZlE OT 06'bEMa NOTPY>KEHHOH B )KUAKOCTb 4aCcTH TeJIa.

2. OnpefiesieHMe BbITaJKUBalOIe! CUJIBI, AeMCTBYIOLLEHN Ha TeJsl0, OTPY>KEHHOE B )KUJKOCTb.

3. l[IpoBepka HeE3aBMCHMOCTH BbITAJKUBAIOILEN CUJIbI, IeHCTBYIOLIEH Ha TeJ0 B )KUJKOCTH, OT Macchl TeJa.

4. OnbITH], [eMOHCTPUPYIOILME 3aBUCUMOCTb BBITQJIKUBAIOLEH CHJIbI, AEHCTBYIOLEH HA TeJ0 B KUJKOCTH, OT
06'béMa NOrPYXKEHHOM B )KUJKOCTb YaCTH TeJia U OT IJIOTHOCTH KUJJKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa UM KOHCTPyHUpOBaHUe JIOAKHU U ollpefiesieHue eé rpy30Mn0AbE MHOCTH.

Pasaes. PaGoTa U1 MOLIHOCTb. JHEpPrus

MexaHuueckast paboTa /sl CUJI, HallPaBJIeHHBIX BJ0Jb JIMHUHU NlepeMeleHrs. MOIHOCTb.

[IpocThie MexaHHW3MBI: pbIYar, BOPOT, 6JI0K, MOJIKCIACT, HAKJIOHHAs MJIOCKOCTb, HOXKHUYHBIM MeXaHU3M. MOMEHT
cunbl. PaBHOBecue pblyara. [IpaBusio MoMeHTOB. [IprMeHeHMe NpaBHJia paBHOBECHUS pblyara K OJIOKY. «30JI0TOe
npaBusio» MexaHukH. KII/| npocTbix MexaHU3MOB. [IpocTble MeXaHU3MBbI B ObITY, TEXHHKE, }KUBbIX OpraHU3Max.

MexaHuyeckas 3Heprus. Kunetrndeckass U noTeHuuanabHasa sHeprud. [IpeBpalleHre 04HOTO BUJA MeXaHHUYeCKON
3HEepruHy B Ipyroil. 3aKOH COXpaHEHUs U NpeBpalleHUs 3Hepruy B MeXaHUKe.

JAemoucmpayuu

1. [IpuMepbI NPOCTHIX MEXaHU3MOB.

JlaGopamopHsle pa6omsl U ONbIMbl

1. UccnepnoBaHue yclI0BUH PaBHOBECHUS pblyara.

2. N3mepenue KI1/l HakJIOHHOM MJIOCKOCTH.

3. UsydeHue npaBuJIa pblyara /st IOABHUXKHOI'O U HENIOJBUKHOTO 6JIOKOB.

4. Onpenenenue KII/| moABMXKHOTO M HENOBHXKHOTO GJIOKA.

5. OnpeneneHne paboThbI CUJIbI YIPYTOCTHU NPU MO bEME [PY30B NPU NOMOLIYM TOJBHXKHOTO 6JI0KA.

6. 3y4yeHue 3aKOHa COXpaHEeHUs1 MeXxaHU4YeCKOW SHepruu.

8 KJIACC

Pa3aes. TenjioBbie IBJIEHUS

OCHOBHBbIE TMOJIO)KEHUS MOJIEKYJISIPHO-KHMHETHYECKON TEOpUU CTPOeHHUsl BellecTBa. Macca U pa3Mepbl aTOMOB U
MoJieKyJ1. ONbITHI, IOATBEPKAal0lIe OCHOBHBIE OJI0XKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TeOpHH.

Mogenu TBEpJOro, »HUAKOTO U ra3006pa3HOTO COCTOSHUM BelllecTBa. Kpucramiuueckue u amopdHble Tea.
I'padeH — HOBBINM MaTepHas AJs1 HOBBIX TEXHOJOTHH. TeXHOJIOTUH MOJIyYeHUs] UCKYCCTBEHHBIX aaMa30B. O6bsiCHEHHE
CBOMCTB I'a30B, )KUAKOCTEeN U TBEPABIX TeJ Ha OCHOBE MOJIOXKeHU I MOJIeKYIIpHO-KMHEeTU4ecKol Teopuu. [loBepxHOCTHOE
HaTs>KeHUe, CMaulBaHUe, KalUJJIsIpHble siBJeHUs. TeljloBoe pacliupeHue U CKaTue. 3aBUCUMOCTb JlaBJIeHHUs rasa oT
06bEMa, TeMIIEPATYPHI.

TemnepaTtypa. CBsI3b TeMIlepaTypbl CO CpeJHEW KUHETUYECKOW 3SHepTruer TeIJIOBOr0 J[ABWXKEHUS 4YacTHll.
TeMnepaTypHble LIKaJIbl.

BHyTpeHHss sHeprus. Cnoco6bl U3MEHEHUs1 BHYTPEHHEN SHEPTUU: TeIJIoNepeiadya U coBeplieHUe paboThl. Bujel
TelIoNepejaun: TEMJIONPOBOAHOCTb, KOHBEKIUs, H3JydeHHe. Buabl Temnonepefauyd B npupoje u TexHuke (MC).
Heo6paTUMOCTh TEIMJIOBBIX IPOLECCOB.

KosinuecTBO TemsnoThl. YenbHasi TEMJIOEMKOCTb BellecTBa. Temnmoo6MeH M TeIJIOBOE paBHOBecHe. 3aKOH
HbloToHa—PuxMaHa. YpaBHeHUe TeNJI0BOro 6ajaHca.

[l1aByieHUe U OTBepJeBaHUE KPUCTAJIMUECKUX BeLIeCTB. Y/iesbHas TeIlJioTa IUIaBjeHUs. [lapoo6Gpa3oBaHue U
KoHJleHcalud. Vcnapenue (MC). Kunenue. Y jesibHas TemioTa Napoo6pa3oBaHusl. 3aBUCUMOCTb TeMIIEPATYPbl KUIIEHUS
OoT aTMocdepHOro JaBJjieHus. HacbllleHHbIN U HEHAChIILeHHbIH nap. BiaxxHOCTh Bo3ayxa.

JHeprus TON/MBA. YAe/bHasl TEIJI0Ta CTOPaHUsL.

[IpuHuunsl pa6oThl TemnoBbix ABuraresneit. KIIJl TemnoBoro aBuraresis. TemsoBble JBUraTesJd U 3allydTa
okpyxaroiei cpegpl (MC). TenoBblie NOTEPH B TEMJIOCETSX.

3aKO0H cOXpaHEeHHUs U MpeBpalleHUs 3HEPTUH B MeXaHUUECKHUX U TEeIJIOBBIX nporeccax (MC).

JAemoucmpayuu

1. Ha6uroieHrEe 6pOYHOBCKOIO ABUKEHHUS.

. Ha6uronenue nudoysuu.

. Ha6uttojeHue siBjieHH NOBEPXHOCTHOIO HATSDKEHUS, CMaYMBaHHUS U KaNUJUISIPHBIX SIBJIEHUH.
. HabsroeHue TenioBoro pacliupeHusi Tel.

. U3MeHeHUe [JaB/ieHHUs Ta3a IPU U3MEHEHUHU 00'bEMa U HarpeBaHUH UJIU OXJIAXKJEeHUU.
. [IpaBuia u3MepeHUs1 TeMIepaTyphl.

. Bugpl Tensionepenayu.

. Oxytaxk/ieHre pU COBEPIIEHUU PAGOTHI.

9. HarpeBaHue npu coBepIIeHUU pabOThl BHEIIHUMU CUJIAMU.

10. CpaBHEHHE TEMIOEMKOCTEN pa3/JIMYHbIX BEIECTB.

11. Ha6toieHre KUIIeH U 4.

12. HabuitoieHHe OCTOSIHCTBA TeMIlepaTyphl MpH IJIaBJIE€HUH.

13. Mojie/iu TeIIOBbIX ABUTATEJIEMN.

JlaGopamopHbsle pa6omul U onbliMbsvl

1. OnbITHI 0 0GHAPYKEHUIO AEHCTBHUS CHUJI MOJIEKYJISIPHOTO MPUTSHKEHH .
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2. OnbITHI 110 BhIpalMBaHHIO KPUCTAJIJIOB IOBapEHHOM COJIM UJIM caxapa.

3. U3MepeHue TeMnepaTyphbl IPU MOMOLIY XXUJKOCTHOTO TEPMOMeTpa U JaTYMKa TeMIlepaTyphl.

4. OnbIThI 10 HAGJII0/IEHUIO TENJIOBOI'0 PaCIIUPEHHUS ra30B, }KUAKOCTeN U TBEPABIX Te.

5. OmpefiesieHue AaBJIeHUsI BO3/yxa B 6a/UIOHE LIIPHULA.

6. UccnenoBaHue 3aBUCUMOCTH AaBJeHUs BO3/lyXa OT ero 06 béMa U TeMIepaTyphl.

7. [lpoBepka runoTesbl JUHEHHOW 3aBUCUMOCTU [JJIMHBI CTOJIOMKA >KUJKOCTU B TEPMOMETPUYECKON TpPyOKe OT
TeMIlepaTyphl.

8. HaGumoieHre n3MeHeHrs1 BHYTPEeHHEN SHEPTUH TeJla B pe3yJsIbTaTe TelJonepejadyd U paboThl BHELIHUX CHJL.

9. UccnenoBanue siBJeHNs TeMoo6MeHa IPYU CMELIMBAHHUY X0JI0JHOHN U ropsiieil BOJbI.

10. OnpeneneHue KOJUYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOM MPU TeMI0OOMEHE C HAarpeThbiM MeTaIMYeCKUM
LUJIMH/APOM.

11. OnpezesieHre MOLIHOCTH TENJIOBBIX NOTePH (3akoH HbioToHa-PrxmaHa).

12. OnpenesieHue yAelbHON TENJ0EMKOCTH BelllecTBa.

13. UccnepoBaHue mpoLecca ucrnapeHusl.

14. OnpenesieHUe OTHOCUTEJbHOW BJIQXXHOCTU BO3JyXa.

15. OnpexesieHre yAeJbHON TEIJIOTHI IJIABJIEHUS JIbAA.

Paszpes1. JsieKTpyYecKre U MarHUTHbIE SABJICHUS

JdnekTpusanusd Tes. [|Ba poJia 3/1eKTpUUeCKUX 3apsAA0B. B3aumopeiicTBue 3apskeHHbIX Tel. 3akoH KyJioHa.

JnexkTpuldeckoe nosie. Hanpsx€éHHOCTb 3/1eKTpHUYECKOro noJs. [IpuHIuN cynepno3rnLuy 31eKTPUIECKUX NoJied (Ha
KaueCTBEHHOM yPOBHE).

Hocutenu anekTpuyeckux 3apsfioB. JJeMeHTapHbIN 3jieKTpuueckuil 3apsia. CTpoeHue aroma. [IpoBOJHUKH,
JAU3JIEKTPUKHU U NOJIYIPOBOAHUKU. 3aKOH COXpAaHEHUS 3JIeKTPUUECKOT0 3apsia.

JJIeKTPUYECKUU TOK. YCJIOBUSA CyLIeCTBOBAaHUS 3JIEKTPUUYECKOro ToKa. UCTOYHUMKM NOCTOSAHHOrO ToKa. JleicTBuUs
3JIEKTPUYECKOr0 TOKA (TEINI0BOe, XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKHUH TOK B MeTaJl/1aX, XKHUJKOCTSX U ra3ax.

JnekTpuuecKkas nenb. Cuaa ToKa. JJIeKTpUUecKoe HamnpshKeHUe. AMIepMeTp U BOJABTMETDP B L[eIM MOCTOSHHOIO
Toka. CompoTHBJIeHHEe TMPOBOJAHHKA. Y/ieJIbHOe CONPOTUBJIEHHE BellecTBa. 3akoH Oma JJig ydvacTKa Lenu.
[TocnegoBaTeIbHOE M IapaJslyie/IbHOE COeJUHEHME NPOBOAHUKOB. D/IC B Lien NOCTOSIHHOTO ToKa. 3akoH OMa /151 OJIHOM
nenu. [IpaBusa Kupxroda. Pac4éT npocThIx 3/ieKTpUdecKux Leneid. HenmHelHbIe 3/1eMEHTHI.

Pa6oTa ¥ MOLIHOCTb 3JIEKTpUYECKOTO ToKa. 3akoH /xoyns—JleHla. JJeKTpUYeCKUe LeNd U NOTpedbuTenu
3JIEKTPUYECKOM 3HEPTUHU B ObITYy. KOpOTKOE 3aMbIKaHUeE.

[TocTosiHHBIe MarHuThl. B3anMoelcTBUe NOCTOSHHBIX MarHUTOB. MarHUTHoOe noJie. MarHUTHOe 1oJie 3eMJIY U €ro
3HayeHHUe JJig )KU3HU Ha 3emJe. OnbIT dpcTefa. MarHuTHOe moJie 3JieKTprudeckoro Toka. OnelT AMnepa. [I[pyuMeHenne
3JIEKTPOMarHMUTOB B TexHHUKe. /lelicTBMe MarHUTHOIO I0JIsI Ha MPOBOAHUK C TOKOM. Cujia AMIepa U onpejesieHue eé
HanpasJeHUs. JJIeKTPOABUTraTe/Ib IOCTOSHHOrO ToKa. Mcrosib30BaHue 3/1eKTpoABUTaTe/ el B TEXHUYECKUX YCTPONCTBAX
Y Ha TPAHCIIOPTe.

Onbrtel @apajges. fBieHuWe 3JIeKTPOMarHUTHOW HHAYKUMM. [IpaBusio JleHna. 3JsiektporeHepaTtop. CrnocoGbl
NOJIyYeHUs 3JIEKTPUYECKOM 3HepTrUU. JJIEKTPOCTAaHLMUU Ha BO30OHOBJISIEMbIX HUCTOYHMKAX 3HEPTUU. JKOJIOTUYECKUE
npo6seMbl 3HepreTUkd (MC). Ton/IMBHbBIE 3J1EMEHThI U 3JIEKTPOMOOUIIH.

Jemoucmpayuu

1. deKTpU3anus TeJ.

2. /IBa pozia 3/1eKTpUYECKUX 3apsJ0B U B3aUMO/IeCTBUE 3apsKEHHBIX TeJl.

3. YcTpoiicTBo U feicTBHE 3J1IEKTPOCKOTIA.

4. dneKTpocTaTUyecKast UHAYKLUS.

5. 3aK0H coxpaHeHHUsI 3JIEKTPUUECKUX 3apsI/I0B.

6. MoziennupoBaHUe CUJIOBbIX IMHUU 3JIEKTPUUYECKOr0 M0JI C IOMOLIbI0 GYMaXKHbIX CYITaHOB.

7. IpOBOJHUKH U JU3JEKTPUKHU.

8. UcTOYHUKHY NOCTOSTHHOTO TOKa.

9. JleficTBUSA 37IEKTPUYECKOT0 TOKA.

10. d1eKTpUYECKUHN TOK B XKUJKOCTH.

11. Ta30BbIN pa3pAz.

12. U3MepeHHe CUJIbI TOKA aMIIEPMETPOM.

13. I3MepeHUe 3/1eKTPUUECKOr0 HAaNPsKEHUS BOJIbTMETPOM.

14. PeocTaT 1 MarasuH CONpPOTUBJIEHUHN.

15. BsaumoeiicTBUE NOCTOSIHHBIX MarHUTOB.

16. MonennpoBaHue HEBO3MOXKHOCTH pa3fie/ieHud MOJICOB MarHUTa.

17. MonenvpoBaHue MarHUTHBIX N10JIeM IOCTOSTHHBIX MAarHUTOB.

18. OnbIT 3pcTena.

19. MarHuTHoOe noJie ToKa. JJIEKTPOMAarHHur.

20. [leficTBMe MarHMTHOTO M0J151 HA IPOBOAHUK C TOKOM.

21. dnekTpoaBUraTesb IOCTOAHHOIO TOKa.

22. OnerTel Papajes.

23. Js1eKTporeHepaTop NOCTOSIHHOIO TOKA.

JlaGopamopHbsie pa6omul U ONbIMbl

1. OnbITHI 110 HAGJIIOIEHUIO 3JIEKTPU3ALMH TeJ IPU CONMPUKOCHOBEHUHU U MHAYKIHEH.

2. UccnepoBanue feficTBUSA 3JIEKTPUYECKOTO T10J1S1 HA IPOBOJHUKHU U AUIJIEKTPUKU.

3. Coopka ¥ UCTIbITAHUE 3JIEKTPUUECKOH LieNH MOCTOSTHHOTO TOKa.



4. UccnepoBaHue 3aBUCMMOCTH CUJIbI TOKA, NPOTEKAIOLero yepes3 pesHCTOp, OT HANpsHKeHUsA Ha pe3ucTope U
CONPOTHBJIEHUS Pe3UCTOPa.

5. OnbIThI, JAE€MOHCTPUPYIOIHE 3aBUCUMOCTb 3JEKTPUUYECKOI'O0 CONPOTHBJEHHUS NPOBOJHHUKA OT €ro JJIMHBI,
IJIOIa/AU NIOTIEPEYHOro CeYeHUs U MaTepHala.

6. OnpesiesieHue y/1eJIbHOTO CONPOTHUBJIEHNS TPOBOJHUKA.

7. lIpoBepka NpaBuJia CJ0KeHUs HaNpsHKeHUH pU 1oc/ie;0BaTeJIbHOM COeJUHEHUH [IByX Pe3UCTOPOB.

8. [IpoBepka npaBuJia [i/1 CUJIbl TOKA NIpY NAapasljieJIbHOM COeJMHEHUU PEe3UCTOPOB.

9. Onpegenenue I/IC ¥ BHYTPEHHETO CONPOTHUBJIEHUSI UCTOYHUKA TOKA.

10. lTpoBepka npaBus Kupxroda.

11. [IpoBepka BbINOJIHEHUS 3aK0oHA OMa /151 TOJIHOM L[eMnH.

12. H3yyeHue BOJbTAaMIEPHBIX XapaKTEPUCTHUK HEJUHEHHBIX 3JIEMEHTOB (JlaMNbl HaKaJWBaHUS WU
MOJIyIIPOBOJHUKOBOTO JU0/a).

13. OnpegesneHye paboThI 3JIEKTPUYECKOI0 TOKA, UAYILET0 Yepe3 pe3ucTop.

14. OnpefeseHre MOLIHOCTH 3JIEKTPUUECKOTO TOKA, Bbl/iesIieMOl Ha Pe3UCTope.

15. Onpenenenue KII/l HarpeBaTens.

16. UccnepoBaHye MarHUTHOTO B3aUMO/EMCTBUSA TOCTOSHHBIX MarHUTOB.

17. U3yyeHHe MarHUTHOTO M0JIS TIOCTOSAHHBIX MarHUTOB NPU UX 00'beIUHEHUH U Pa3/ieIeHUH.

18. UccnepoBaHue eHCTBUA 3/1EKTPUYECKOr0 TOKA HA MATHUTHYIO CTPEJIKY.

19. OnbITHI, AEMOHCTPUpPYIOLIME 3aBUCUMOCTb CUJIbI B3aUMOJAENUCTBUSA KaTyUIKUM C TOKOM M MarHUTa OT CUJIBI U
HalpaBJIeHHS TOKa B KaTyIIKe U OT HaJIMYMUs/OTCYTCTBUA CepieyHHKa B KaTyLIKe.

20. UsydeHue felicTBMA MarHUTHOIO M0J1s1 HA IPOBOJHHUK C TOKOM.

21. KoncTpyupoBaHUe U U3ydeHHe paboThl 3/1eKTPOJBUTraTe s,

22. Usmepenue KII/| asnekTpoBUraTebHONW yCTaHOBKHU.

23. ONBITHI MO MCC/Ie[0BaHHUI0 ABJEHUS 3JeKTPOMArHUTHOM MH/YKIMM: MCC/Ie/0BaHHe U3MEHeHUH 3HauyeHus U
HalnpaBJ/eHHUs UHAYKIMOHHOTO TOKa.

9 KJIACC

Pa3aes1. MexaHu4YeCKHe SIBJIEHUS

MexaHuueckoe ABWKeHHe. MaTepuanpbHasi Toyka. CrocoObl OMMCAaHUSI MEXaHUYECKOTO JBIDKEHHS: TaOJIUYHBIH,
rpapuyeckuyi, aHanuThu4eckui. CucreMa orc4éta. OTHOCUTENBHOCTh MEXaHUYECKOT 0 JBUXKEHHUH.

BekTopHble BeJMUYMHBI, ONepalyyd C BeKTOpPaMH, NPOEKLHUU BeKTopa. Pasuyc-BeKTOp MarepuaJbHOM TOYKH,
nepeMelieHHe Ha IJIOCKOCTHU. PaBHOMepHOe NpsAMOJIMHEHHOe ABMXeHHe. HepaBHOMepHOe NpsAMOJIMHENHOe [ BH>KEeHHe.
CpeaHsisa 1 MTHOBEHHAs CKOPOCTb TeJla IPpU HePaBHOMEPHOM [IBH>KEHHH.

YckopeHune. PaBHOycKkOpeHHOe IPAMOJIMHENHOe JBUKeHHe. Y CKopeHHUe cBO60AHOro0 naZieHus1. OnbIThl [annes.

'paduyeckass MHTepnpeTalus YCKOPEHUs, CKOPOCTH, IPOUAEHHOTO MyTH U MepeMelleHus s NPSAMOJMHENHOro
JBHKEHMUS.

JIB>XeHHe TeJla, GPOIIEHHOrO MO/, YIJIOM K TOPU30HTY.

JlBI>keHVe 10 OKpYXXHOCTH. JInHeHHasi CKOpPOCTb, YrJiOBass CKOpPOCTb, IEPUOJ M 4YacToTa o6palieHHs MNpU
PaBHOMEPHOM JIBMXKEHUHU 110 OKPY>KHOCTH. CKOPOCTb U YCKOpPEeHUe NPU JIBUXKEHHUH 110 OKPYXHOCTH.

BekTop cuibl. PaBHOAeH cTBYIOILAA cUIa.

[TepBbiil 3akoH HeioToHa. Bropoii 3akoH HbioToHa. TpeTuil 3akoH HeroToHa. [IpyHLIMT cynieprno3uLuu cuJ.

Cua ynpyroctu. 3akoH I'yka. Cu/ia TpeHMS: cUJla TPEHUS CKOJIbXKEeHUs], CUJla TPeHUs MOKOs, IpyTrrhe BU/bl TPEHUS.
KoadodurueHT TpeHus.

JIBM>XeHMe TeJl 10 OKPYXKHOCTH NOJ, AeWCTBUEM HECKOJIBKUX CHJL.

3akoH bepHys1M M oA bEMHaAsA cuJia Kpbla. COBpeMeHHbIe JleTaTe/IbHble allNapaThl, Cyia Ha MOABOAHBIX KPbIJIbX,
AHTUKPBIJIO Ha CKOPOCTHBIX aBTOMOOUJIAX. /IBUKeHMe N0e3/ja Ha MarHUTHOM MOAYIIKe.

CuJsia TSKECTH M 3aKOH BCEMUPHOIO TATroTeHUs. /[BHKeHUe TeJsl BOKPYT T'PaBUTALMOHHOIO LEHTpPa (B TOM 4MCIIe
miaHeT BokpyT CosHua) (MC). [lepBas kocMuyeckast CKopocTb. HeBeCOMOCTD U NeperpyskKH.

PaBHOBecue MaTepuaJbHON TOYKU. AGCOIIOTHO TBEPAOe Teso. PaBHOBecHe TBEPJOro TeJa C 3aKpelIEHHOH 0Chio
BpaueHUs. MoMeHT cuJbl. LleHTp TsxecTH.

Wmnynbc Tena. UsMeHeHre uMmnyabca. UMnyibc cuibl. YOpyroe U Heynpyroe B3auMoZiecTBUe. 3aKOHbI U3MEHEHUS
U coXpaHeHHUs UMnyJibca. PeakTuBHoe aABmxenue (MC).

MexaHudyeckass pa6oTa M MOILHOCTb. Pa6oTa cuJ TsXKeCcTH, YIpyrocTd, TpeHus. CBA3b 3HEPrMU U pabOTHI
[loTeHuMa bHAsA 3HEPTUA TeJsa, MOJAHATOrO HaJ, IOBEPXHOCTbIO 3eMJH. [loTeHIMalbHAsA IHEPTUsl CKATON NPYHKHUHBI.
KuHeTnueckas sHeprus. TeopeMa 0 KUHETHUYECKON 3HepTUM. 3aKOH U3MeHEHUs U COXpaHEeHUsI MeXaHUYeCKOH 3HepTrUH.

Jemoucmpayuu

1. HabsiroieHre MeXaHUY€eCKOro ABMKEHUS TeJla OTHOCUTENbHO Pa3HbIX TeJl OTCYéTa.

2. CpaBHeHUe IIyTel ¥ TPaeKTOPUH ABUXKEHUS OJHOI0 U TOTO e Tesla OTHOCHUTEJIbHO Pa3HbIX TeJs OTCYETa.

3. 3MepeHUEe CKOPOCTU U YCKOPEHUS IPSIMOJIMHENHOTO ABUXKEHHUSL.

4. UccnefoBaHre NPU3HAKOB PABHOYCKOPEHHOIO ABHKEHHUS.

5. HabsrofeHre JBWXeHUs Tesla 110 OKPY>KHOCTH.

6. HabstojeHre MeXaHU4eCKHX SIBJeHUH, IPOUCXOAAIINX B cucTeMe oTcuéTa «Tesexka» NpU eé paBHOMEPHOM U
YCKOPEHHOM JIBUKEHUHY OTHOCHUTEJIbHO KabrHeTa QU3HKH.

7. HaburoneHue paBHOBecHUsl TeJs, CBOGOJHOrO NaJileHUsl, KoJebaHUs MasgTHHKA B MHEPLMaJbHBIX CUCTEMaX Kak
NOJATBepXJeHNe IPUHIUIA OTHOCUTEBHOCTH.



8. 3aBUCHMOCTb YCKOPEeHHUs TeJia OT ero Macchl U 1eMCTBYIOILel Ha HEro CUJIBI.
9. Hab.1rozeH1e paBeHCTBA CUJ IPU B3aUMO/IeCTBUH TeJl.
10. IsMeHeHMe Beca TeJla IPU YCKOPEHHOM JABUXKEHUU.
11. llepesaya uMnyJsibca Npy B3aMMOJENUCTBUU TeJl.
12. [Ipeo6pa3oBaHusa 3HEPTUHU IPHU B3aUMOJAENCTBUH TeJl.
13. CoxpaHeHHe UMMy IbCa IPU abCOIOTHO HEYIIPYTOM B3aUMOJ e CTBUH.
14. CoxpaHeHHMe UMIyJIbCa IPU YIIPYTOM B3aUMOJeCTBHH.
15. Ha6srojeH1e peaKTUBHOI'O ABHUKEHUS.
16. CoxpaHeHHe 3HEePTUHU NPH CBOGOAHOM MaJeHHHU.
17. CoxpaHeHMe 3HEPTUH NPU JBUKEHUHU TeJla O/, JeNCTBUEM NIPY>KUHBI.
JlaGopamopHbsie pa6omsl U ONbIMbl
1. KoHCcTpyWpOBaHMe TPaKTa /IS pa3roHa U JaJbHEeHIIero paBHOMEPHOI0 JBIXKEHU s LIapUKa UJIH TEJIEXKH.
2. OnpefesieHue cpelHEN CKOPOCTH CKOJIBXKEHHUSI 6pycKa UM ABUKEHUS IapUKa [0 HaKJIOHHOMN IJIOCKOCTH.
3. OnpefiesieHMe YCKOPeHUsI TeJsla IPY PaBHOYCKOPEHHOM JIBUKEHUHU 10 HAKJIOHHOM MJIOCKOCTH.
4. UccnefoBaHre 3aBUCUMOCTH NYTHU OT BpEMEHU NPH PAaBHOYCKOPEHHOM /IBUXKeHU U 6e3 Haya/lbHOM CKOPOCTH.
5. [IpoBepka runoTesbl: eCJIM NPU paBHOYCKOPEHHOM JABMKEHUH 6€3 Ha4aIbHOW CKOPOCTH MYTH O THOCATCS KaK psif,
HeYETHBIX YKCeJl, TO BpeMeHa OJAUHAKOBBI.
6. VccneoBaHue ABU)KEeHUS TeJla, 6POLIEHHOrO MO/, YTJIOM K TOPU30HTY.
7. UccnenoBaHue 3aBUCMMOCTHU CUJIbI TPEHHUS CKOJIbXXEHUSI OT CHJIbl HOPMAJIBHOIO JIaBJeHH .
8. Onpesenenue Ko3pPuieHTa TPEHUS CKOJIbXKEHHUSI.
9. OnpefiesieHue KECTKOCTU NPYKUHBI.
10. UccnepoBaHMe 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BO3HUKAIOILEH B IPYKUHE, OT CTeNeHH AedopMalli NPYKHUHBI.
11. OnpeaeneHue paboThl CUJIbI TPEHUSI IPHU PaBHOMEPHOM JBUXKEHHUH TeJla 110 TOPU30HTAJIbHONU MOBEPXHOCTH.
12. OnpenesieHne paGoThl CUJIbI YIIPYTOCTH NPY NOAbEMeE I'Py3a C UCNOIb30BAHUEM HEMOJBUKHOTO U IO/ BHUXKHOTO
6JI0KOB.
Pa3aen. MexaHH4YecKH e K0JIeOaHUS Y BOJIHbI
Kose6aTenbHoe aBM>KeHHEe. OCHOBHBIE XapaKTEPUCTHUKH KoJlebaHUI: IEPU O/, 4acTOTa, aMIIMTYAa. [apMoHUYecKkre
KoJsiebaHus. 3aTyxawuiye Kosebanus. BeiHyXeHHbIEe KoslebaHus. Pe3oHaHC.
MaTeMaTH4YeCKUI ¥ IPY>KUHHBIA MassTHUKM. [IpeBpallieHre 3Hepruy NpHU KoJie6aTebHOM JIBMKEHHUH.
MexaHHU4yeckue BOJIHBL. [IpojoJibHbIe U NoNepeyHble BOJHbL. CBOMCTBA MeXaHUYeCKHUX BOJIH: UHTeppepeHLUs U
Audpakuus. JIMHa BOJHBI U CKOPOCTb €€ pacnpocTpaHeHUs. MexaHHYecKre BOJIHBI B TBEPJOM TeJle, ceiCMUYECKHE
BosiHbI (MC).
3Byk. PacnpocTpaHeHue u oTpaxkeHHe 3ByKa. [pOMKOCTB 3ByKa M BbICOTa TOHA. Pe3oHaHC B akycTuke. UHPpa3ByK 1
yJAbTpa3ByK. Ucrosb30BaHKe yIbTpa3ByKa B COBpeMeHHbIX TexHosoruax (MC).
Jemoucmpayuu
1. HabsrojeHHe Kosie6aHui TeJl MoJ, AeiCTBUEM CUJIbI TSXKeCTH U CUJIbI YIIPYTOCTH.
2. HabstoieHre Kosie6aHUM rpy3a Ha HUTH U Ha NIPYKUHE.
3. HabtojeHue BbIHYX/IeHHbIX K0Jle6aHU U U pe3oHaHca.
4. PacipocTpaHeHUe NPOJOJIbHBIX U NONEepeYHbIX BOJH (Ha MOJiesn).
5. Hab6sroneHve nHTepdepeHINH U AUGPaKLMK BOJH HA TIOBEPXHOCTH BOJbL.
6. Ha6srojeHMe 3aBHCHMOCTH BbICOTHI 3BYKa OT YacTOTBHI.
7. AKycTHYeCcKUu pe3oHaHC.
JlaGopamopHbsie pa6omul U ONbIMbl
1. OnpesiesieHre 4YacTOTHI ¥ IEPHUO/A KOJIe6aHUM MaTeMaTHYECKOr0 MasgTHUKA.
2.0npepesieHNe 4aCTOThI M TepHo/ia KoJe6aHU I NPY>KUHHOT0 MasTHUKA.
3. UccnepoBaHre 3aBUCUMOCTH IlepHo/ia KoiebaHUM Irpy3a Ha HUTH OT AJIMHBI HUTH.
4. WccnenoBaHye 3aBUCUMOCTH Iepro/ia KoiebaHU M NPy KUHHOT'0 MassiTHUKA OT Macchl Ipysa.
5. [IpoBepka HE3aBUCMMOCTH Nlepuo/ia KoslebaHHM I'py3a, 10 BeLIeHHOr0 K JIEHTe, OT Macchl rpy3a.
6. OnbITH], leMOHCTPUPYIOIIYEe 3aBUCUMOCTb Nepuoja KoJebaHUH NPYKMHHOTO MasTHHKAa OT MaccChl I'pysa U
KECTKOCTHU NPY>KUHBL.
7. U3mepeHue yCKOpeHUs CBOGOJHOIO NafleHUsl.
Pasges 10. /1eKTpOMarHMTHoOe 1oJie ¥ 3JIEKTPOMarHuTHbIE BOJIHBI
J/eKTpOMarHUTHOe ToJie. JJIeKTpOMarHuUTHble BoJIHbL. CBOWCTBA 3JIEKTPOMAarHWTHbIX BoJH. llkana
3JIeKTPOMAarHUTHBIX BOJIH. McN0/Ib30BaHMe 3/IeKTPOMarHUTHBIX BOJIH /IJ1s1 COTOBOM cBs3U. Pagnosokanus. KocMuyeckas
CBSI3b.
JJleKTpOMarHuTHas npupoja ceeta. CKopocTb cBeTa. BoJIHOBBIE CBOMCTBA CBeTa: MHTepdepeHL U U AUPPaKIUSL.
JAemoucmpayuu
1. CBo¥icTBa 3/1eKTPOMArHMTHBIX BOJIH.
2. UnTepdepennus u fudpakiys cBeTa.
JlaGopamopHbsle pa6omvl U 0NbIMbl
1. U3yyeHUe CBOWCTB 3JIEKTPOMArHMTHBIX BOJIH C IOMOILbI0 MOOGU/IBHOIO TesledoHa.
2. [IpoBefieHME ONBITOB 10 HA0JIIO/eHUI0 UHTepdepeHIUH U JudpaKLUU CBETa.
Pa3aesn 11. CBeTOBBIE ABJIEHUA
JlydeBas MoJiesib CBeTa U reoMeTpryecKas onTuKa. cTouHuku cBeTa. [I[paMosMHeliHOe pacnpocTpaHeHHe CBeTa.
3armenus CosHua u JlyHbel. OTpaxkeHue cBeTa. [l1ockoe 3epkasio. 3aKOH OTpaXkeHHUs cBeTa. [locTpoeHne U306paXKeHUH,
chOpPMUPOBAHHBIX 3€PKATIOM.



[IpesnioM/ieHMe cBeTa. 3aKOH NpeJsioMJIeHUs cBeTa. [losHOe oTpaxxeHue cBeTa. Mcnosib30BaHKe MOJHOTO OTPAXKEHUA
B ONITUYECKUX CBETOBO/AX, ONITOBOJOKOHHAS CBA3b.

JIuH3a, xof say4yelt B JivH3e. PopMysia TOHKOM JiMH3bL. [locTpoeHue H306pakeHUH, CPOPMHUPOBAHHBIX TOHKOM
JuH30M. OnTuyeckass cucreMa ¢oToannaparta, MHKpockoma u Tesjeckona (MC). Ia3, kak onTHyeckas cucTeMa.
BJIM30pyKOCTB U abHO30PKOCTD.

PasnoxeHue 6esioro cBeTa B cnekTp. OnbIThl HeloToHA. C10XKeHUe clieKTpaJslbHBIX 11BeTOB. Jlucnepcus cBeTa.

Jemoucmpayuu

1. [IpsaMoIHeHOe pacpoCTpaHeHKe CBeTa.

2. OTpakeHue CBeTa.

3. llosryyeHune u3obpakeHUH B IIJIOCKOM 3epKalJle.

4. [IpenomieHue cBeTA.

5. ONTHYeCKUU CBETOBO,.

6. Xop iydelt B cobuparolileil JMH3e.

7.Xo[ siydell B pacceuBaroLeit JIMH3e.

8. [losryuyeHre U306 paXKeHU N C TOMOIIBIO JIMH3.

9. [lpuHnMn AelcTBYA PpoToanmnapaTa, MUKPOCKOIA U TeJIeCcKoIa.

10. Mojeb rJasa.

11. PasnoxeHue 6esioro cBeTa B CIIEKTP.

12. [Tony4yeHue 6€J10r0 CBeTa NPH CJ0KEHUH CBETA Pa3HbIX IIBETOB.

JlaGopamopHbsle pa6omul U onblimbsvl

1. UccnepnoBaHMe 3aBUCMMOCTH YTJIa OTPAXKeHUs1 CBETOBOTO JIy4a OT yTJia NaZleHUs.

2. isydyeHue CBOMCTB U306 pakeHHs B IIJIOCKOM 3epKaJle.

3. UccnepoBaHre 3aBHMCHMOCTU YIJia MpeJOMJEHUS OT yIja NaZleHUsl CBETOBOIO Jiyya Ha IpaHHUIle «BO3AyX—
CTEKJIO».

4. TlosryyeHue U306 paKeHUH € TOMOLIBI0 COBUpAOLLel JIUH3BI.

5. OnpegeneHre GOKYCHOr0 pacCTOSTHUS M ONITUYECKON CUJIbI COGUpatoLel IMH3BI.

6. OTIBITHI 110 Pa3JIoKEeHHUIO 6esIoro CBeTa B CIIEKTP.

7. OnBITHI 110 BOCIPHUSATHIO [[BETA IPEAMETOB MIPH UX HAGJII0JEHUH Yepe3 [[BeTOBbIe GUIbTPHI.

Pa3aen 12. KBaHTOBbIE SIBJIEHU S

OnbiThl Pesepdopaa u miiaHeTapHast MoJiesib aToMa. Moziesib atoma bopa. McnyckaHue U orJiolieHue cBeTa aTOMOM.
KBaHTbI. JINHEHYaTbIe CIEKTPHI.

PaguoakTuBHOCTB. Asbda-, 6eTa- U raMMa-usaydeHus. CTpoeHue aToMHoro szapa. Hyk/joHHas Mojesb aTOMHOTO
aapa. Msotonsl. PaguoakTuBHble npeBpauieHus. [lepuoj mnosypacnaja aTOMHBIX sifiep. [JleicTBHe paJHOaKTUBHBIX
M3/Iy4yeHUH Ha KuBble opranuaMbl (MC). 3amuTa oT paJJHOaKTUBHOIO U3/IyYEHHUS.

fAnepHble peakiMU. 3aKOHBI COXpPaHEHHUA 3apAJ0BOr0 U MaCCOBOTO YHCeJ. JHEpPrus CBA3U aTOMHBIX ajep. CBA3b
Macchl ¥ 3Hepruu. Peakuuu cuHTesa U AeneHus ajep. Uctounuku sHepruu ConHua u 38é34 (MC). AnepHas sHepreTuka.
JKoJsiorudeckre nNpobaeMsbl 11epHON SHEPTeTUKH.

JAemoucmpayuu

1. CneKTpbl U3/y4eHUS U NOTJIOLIEHUS.

2. CeKTphl pa3/IMYHbIX I'a30B.

3. CekTp BoZOpoOJA.

4. HabstoieHre TpeKkoB B KaMepe BusbcoHa.

5. Pa6oTa cuéTurika MOHU3UPYIOLUIUX U3JIyIeHHU .

6. Perncrpanus usiydeHus NpUpoHbIX MUHEPAJIOB U NPOJYKTOB.

JlaGopamopHbsle pa6ombl U OnbIMbl

1. Ha6urojeHue CIJIOMIHBIX U JIMHEeHYaThIX CIEKTPOB U3JIyYeHUsl.

2. UccneoBaHMe TPEKOB: U3MepeHMe 3HePIUuH YacTUIbI 10 TOPMO3HOMY NyTH (1o poTorpadusam).

3. UsMmepeHue pajioaKTUBHOr0 $poHa.

IloBTOpPHUTEIbHO-06001A NI MOAYJIb

[ToBTOpUTE/NLHO-0600 AU MOAYJAb NpeJHAa3HAYeH [Js CUCTEMaTHU3aAlMU U O000OILEeHUs MpeJMeTHOro
coZiep>KaHHUs U ONbITA JiesTeJbHOCTH, IPUOOGPETEHHOrO MPYU M3YYEHUU BCero Kypca GpU3UKM yray6JEHHOrO YPOBHS, a
TaKXe JJI1 1oAroToBKK K OCHOBHOMY I'oCcyJapCTBEHHOMY 3K3aMeHy 1o ¢pU3HKe.

B npouecce u3y4yeHHUs AAHHOIO MOJYJS peaJy3yIOTCA M NMOJYy4aloT JajibHellllee pa3BUTHe ydyeOHbIe J1efCTBUS,
obecneynBalollle JOCTHKEHHe IPeAMeTHBIX U MeTallpe/JMeTHbIX Pe3y/IbTaTOB 00y4yeHUs1, pOpMHUpPOBaHUE eCTECTBEHHO-
Hay4YHOM TIpaMOTHOCTU: OOBSICHEHHE U ONHUCAaHWe $BJEHWM Ha OCHOBe TNpUMeHeHUs (GU3UYEeCKUX 3HaHUH,
uccjlefoBaTe/JbCKUe JeHCTBUs (BbIABIKEHUE TUIIOTEe3, NOCTAaHOBKA LeJM U IJIAaHUPOBAaHHE MCC/IeOBAaHUSA, aHAIU3
JIAHHBIX U N0JIy4eHHe BbIBOJOB).

[IpennouTuTenbHON GOpPMOM 0CBOEHUS MOAYJIA IBJSIeTCSA IPAaKTHUKYM, IpOrpaMMa KOTOPOro BKJIIOYaeT:

° pemieHre 3aaa4, OTHOCAIIUXCA K pAa3/IMYHBIM pa3fesiaM B TeéMaM KypcCa (l)I/ISI/IKI/I, B TOM 4YHC/JI€e 3ajad,
HHTErpupyrouux cogep>KaHrue pa3HbIX pa3/ieyioB;

o BBIIIOJIHEHHE JIaG0PATOPHBIX paboT U ONbITOB (BKJIIOYAs pabOThI M ONBITHI U3 MepeuyHel K pasfgesaM
Kypca) B yCJIOBHSAX CaMOCTOSITE/IbHOTO TJIAHUPOBAHUS NPOBEJeHUs UCCIe[0BaHus], BbI60pa U 060CHOBaHUA MeTo/a
H3MepeHUsl BeJIMYUH, COOPKH 3KCIIEPUMEHTAIbHON YCTaHOBKHY;



o BBIIIOJIHEHH E l'IpO6JIeMHbIX 3a,aa1—11/11?1 NMPAKTHUKO-OPUEHTHPOBAHHOI'O XapaKTepa (3a,anI/m 1o
eCTeCTBeHHO-Hay‘-IHOﬁ FpaMOTHOCTI/I), B TOM 4YHUCJIE 3aaa1-ml?1 C MeXIIpeAMETHBbIM COAEePXKaHUEM,

o paboTy HaZ rPyNIOBBIMU WM WHAUBUAYAJbHBIMHU NPOEKTAMH, CBA3aHHBIMU C COZEpXKaHHUEM Kypca
bu3uKH.

U3yyeHre MOBTOPUTENBbHO-060011IAI0IEr0 MOLYJISI MOXKET 3aKaHUUBATbCsI IPOBEIEHUEM IMAarHOCTUYEeCKON paGoThI
3a Kypc GU3UKH YIayO6JEHHOIO YPOBHS, BKJIIOYAIOUIMN 33/JaHUsI PA3HOTO YPOBHS CJIOKHOCTH. Pe3y/bTaThbl BbINOJHEHUS
JUAarHOCTUYEeCKON paGoThl MOTYT MOKa3blBaThb CTElNEeHb TOTOBHOCTH ydaumuxci K OCHOBHOMY TrocCyZapCTBEHHOMY
3K3aMeHy 10 pU3HKe, a TAKXKe CBUJETENbCTBOBATD O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAyYHOU IPaMOTHOCTH.

IIJIAHUPYEMbBIE OBPA30OBATEJ/IbHBIE PE3YJ/IbTATDI

OcBoenue y4ye6Horo npegmera «Prusrka» Ha ypoOBHE OCHOBHOTO 001ero o6pasoBaHus (yriy6J/EHHBIH YPOBEHb)
JIO/DKHO 0o6ecneyrBaThb JOCTHXKEHHE CAeAYIOIUX JIMYHOCTHBIX, METAalpeAMETHbIX U MpPeJMETHBIX 06pa30BaTeIbHbIX
pe3y/IbTaToB.

JINYHOCTHBIE PE3YJIbTATDI

Hampuomulleacoe eocnumaHue:

NpOsiBJIeHHEe UHTepeca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUICKON GU3NYECKOH HayKy;
. IIEHHOCTHOE OTHOIIeHHe K JJOCTUKEHUSM POCCUHCKUX YYEHBIX PU3UKOB.

I'paxcdaHckoe u dyxXo8HO-HpagcmeeHHoe 80cnumMaHue:

° FOTOBHOCTb K aKTHBHOMY y4YaCTHIO B O6CY)KA€HI/II/I 06I_IleCTB6HHO-3Ha‘-II/IMbIX U 3THYECKHUX r[p0611eM,
CBA3aHHBIX C MPAKTHUYE€CKUM IIPUMEHEHHEM AOCTI/I)KeHI/Iﬁ (l)I/I3I/IKI/I;
o OCO3HaHHE€ BA)XHOCTH MOPAJIbHO-3THUY€CKHUX NIPUHIUIIOB B A€ATEJIbHOCTH y‘-IéHOFO.

Jcmemuyeckoe ochumaHue:

. BOCIPUSITHE 3CTETUYECKUX KadyecTB PU3MYECKOM HAyKH: eé rapMOHHUYHOI'O NOCTPOEHHUS, CTPOrOCTH,
TOYHOCTH, IJAKOHUYHOCTH.

Heunocmu HAYy4YHO020 NO3HAHUA:

. OCO3HaHHEe LeHHOCTH ¢U3UYecKOM HayKM KaK MOILHOI0 HWHCTPYMeHTa MO3HAaHWS MHPA, OCHOBBI
pPa3BUTHA TEXHOJIOTUM, BaXKHeHIIeN COCTaBIAKILEN KyJAbTyphl;

. OpHEHTalUs B JeATEJbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHbIX HpPeJCTaBJIeHWHA 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTUSA IPUPOADI;

. pa3BUTHe Hay4YHOM JII0603HATENbHOCTH, UHTEpPeca K UCCiefloBaTe/IbCKOM AesTeJbHOCTH.

PopMupoeaHue Kyabmypsl 300p08bsl U IMOYUOHAALHO20 6/1020N01yHUS:

. OCO3HaHHUe LIeHHOCTU 6e30MacHOro o6pasa *HU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MUpE, BAXKHOCTH
npaBuUJ 6e30I1acCHOro NMOBeJleHUs] Ha TPAHCIOPTE, Ha J0porax, ¢ 3JIeKTPUYECKHM U TelJIOBbIM 000pyZ0BaHUEM B
JIOMalIHUX YCJIOBUAX;

o chOpMUPOBAHHOCTb HaBbIKa pedJieKCHH, IPU3HAHME CBOEro MpaBa Ha OIIMOKY M TAKOro ’Ke MpaBa y
JIpyToro yejioBeKa.

Tpydosoe socnumaHue:

. aKTHBHOE y4YacTHe B pelleHWH TNPAKTUYEeCKUX 33/4ad (B paMKax CeMbH, LIKOJIbI, ropoja, Kpas)
TEXHOJIOTUYECKOW U COLMATbHOW HANPaBJIEHHOCTH, TPEOYIOIINX B TOM YK C/Ie U QU3NYECKUX 3HAHUH;
. MHTepeC K NPaKTUYECKOMY U3yUeHHI0 TPodecCuii, CBSI3aHHbBIX C QU3NKOU.

JKos102UuYecKkoe gochumaHue:

. OpHeHTalus Ha TpUMeHeHHe QU3NYecKUX 3HaHUH JJ/1s1 pellleHus 3a/ia4 B 06J1aCTH OKpYy»Katolelt cpefpl,
IIJIAHUPOBAHHUS MOCTYKOB U OLIEeHKH UX BO3MOXKHBIX [TOCJIECTBUM [IJIs1 OKpPY>Kalollel cpeibl;
. OCO3HaHHUe IJ1I06aJbHOr0 XapaKTepa 3K0J0THYeCKUX TP0o6JIeM U MyTel UX pelleHHUsl.



Adanmayus o6y4aiouwe2ocs K U3MEHIIOWUMCA YCA08USAM COYUAIbHOI U NPUPOAJHOII cpedbl:

° NOTPeGHOCTh BO B3aUMOJEHUCTBUU INPU BbINOJHEHUH UCCAEJOBAHUM U TPOEKTOB (PU3NUECKOU
HanpaBJIEHHOCTH, OTKPBITOCTh OMbITY U 3HAHUSAM APYTHUX;

° MOBBIIIEHHEe YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUYECKYIO JIeSITebHOCTD;

° noTpeGHOCTh B (OPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4YHC/Ie (GOPMYyJHUpPOBATb H/eH, MOHSTHS,
TUIOTEe3bl 0 GU3UYECKUX 06'BEKTAX U SIBJIEHUSX;

. 0CO3HaHHUe 1ePUIIUTOB COOCTBEHHbBIX 3HAHUIM U KOMIIETEHTHOCTEeH B 06J1acTH PU3UKY;

° MJIAHUPOBaHHE CBOEr0 Pa3BUTHSA B MPUOOPETEHUU HOBBIX GU3HUIECKUX 3HAHUH;

. CTpeMJIeHUEe aHAJM3UPOBATD U BhISBJATH B3aUMOCBSI3U NPUPO/LI, 00IECTBA U 3KOHOMHKH, B TOM YHCJIE
C UCIOJIb30BaHWEM QU3UYECKUX 3HAHUH;

. OIlEHKa CBOUX JEHUCTBHUH C Y4ETOM BJMSHUSA Ha OKPYKAWIIYI Cpeay, BO3MOXHBIX TJIOGATbHBIX
MocJie/ICTBUH.

METAIIPEAMETHBIE PE3YJ/IbTATbI

YHl/lBepcaJ'le]:Ie Nnmo3HaBaTeJ/IbHbIE AeﬁCTBHﬂ
Bazoesule 102uyecKue delicmaus:

. BBISIBJISITb M XapaKTePHU30BaTh CylleCTBEHHbIE IPU3HAKU 00'beKTOB (fIBJIEHUH); KJAacCUPULIUPOBATD UX;

. BBISIB/ISITb 3aKOHOMEPHOCTH M NMPOTUBOPEYMS B pacCMaTpuBaeMbIX (aKTax, AaHHbIX U HAGJIIOAEHUSX,
OTHOCALIMXCS K PU3NIECKUM SIBJIEHUSIM;

° BBISIBJISITh IPUYUHHO-C/IE[CTBEHHbIE CBSI3W NMPU U3yYeHUN PU3NYECKUX SBJEHHUH U MPOLECCOB; AeaTh
BBIBO/IbI C UCIOJIb30BAaHUEM JeAYKTUBHBIX U UHAYKTUBHBIX YMO3aKJIIOUYEHUH, BbI/IBUTATh IMIOTE3bl O B3AUMOCBSA3SIX
dU3NYECKUX BEJIUYUH;

. CaMOCTOSITEJIbHO BbIOUPATh CHOCO6 pelieHust yuebHOU PU3NYecKor 3a7a4yu (CpaBHEHHE HECKOJIbKHUX
BapHaHTOB pelleHHs], BbI6Op HauboJiee NOAXOASAIEr0 C YUETOM CaMOCTOSITENbHO BblJ|eJIEeHHBIX KPUTEPHUEB).

Ba3oevle ucciedosamesibcKue delicmaust:

. M CI0J1b30BaTh BOMPOChI KAK UCC/IE0BATENbCKUM HHCTPYMEHT NO3HAHUS;

. NPOBOJUTH [0 CAMOCTOSITE/IbHO COCTaBJEHHOMY IJIaHY OIBIT, HECJOXHbIH QU3UYECKUH 3KCIEPUMEHT,
HeOOJIbIIoe HCCIeJOBaHUE PU3UIECKOTO SBJIEHUS;

o OLl€EHHWBATb HAa IPUMEHHUMOCTb U JOCTOBEPHOCTb I/IHCI)OpMaL[I/I}O, IMOJIY4EeHHYI0 B X0/€ UCCJIeOBAHUA NI
3KCIEPUMEHTa;

. CaMOCTOSATEJTbHO GOPMYJIMPOBATH 0600IIEHUS U BBIBOAKBI 110 pe3y/IbTAaTaM IPOBEAEHHOTO HAOII0/[eHHH,
OIIbITa, UCCJIEJO0BAHHA;

o IMPOrHO3WPOBATb BO3MOXKHOE Aanbﬂeﬁmee pa3BuUTHE (l)I/I3I/I‘-IecKI/IX IMponeccoB, a TaK»Xe BbBIABUIATb

NpearnosIoXKEeHHA 00 ux Pa3BHUTHH B HOBBIX YCJIOBUAX U KOHTEKCTaX.

Pa6oma c ungpopmayueii:

. IPUMEHSITh pas3/IMuHble METO/bl, UHCTPYMEHTHI U 3alpoChl NPU NoHCKe U oT6ope MHPOpMaLUU UJIU
JIAHHBIX C y46TOM Ipe/JIoKeHHON yue6HOH $pr3uveckoil 3afauy;

. aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPNPETHPOBATh MHPOPMALMIO PAa3IUYHbIX BUJO0B U GOPM
npeJCTaBJIeHUS;

. OLleHMBaTh HAJAEXHOCTb HUHPOpMaLMUM MO KPUTEPUsM, NPEeAJOKEHHBIM YUYUTEJNEM  HJIH
cpopMyIMPOBAHHBIM CAMOCTOSITEJIBHO;

. CaMOCTOSITEJIbHO BbIOUPATh ONTUMaJbHYI0 GopMy mnpescTaBieHUs HHOOPMAIMU U WIIIOCTPUPOBATH

pemiaeMbie 3aia4u HECJIOXKHbIMU CXeMaMU, JuarpaMMaMH, WHOH rpadmxoﬁ H UX KOM6I/IHaLU/IHMI/I.

YHuBepca/bHble KOMMYHUKATHBHbIE JJ€HCTBUS
O6weHue:

° B X0Jle 06CyX/leHHs] Y4eOHOr0 MaTepuasa, pe3y/bTaToB JIabopaTOPHbIX PaboOT U MPOEKTOB 33/|aBaTh
BOIPOCHI M0 CYIIecTBY 06Cy>K/JjaeMOH TeMbl U BbICKa3bIBaTh H/IeH, HalleJIeHHble Ha pellleHue 33/]Ja4M U NMoJJepKaHue
6J1aroXkejaTeJbHOCTHU O6ILEHUS;

° COTOCTABJISITh CBOU CY>K/JJ€HUS C Cy KAEHUSIMU APYTUX yYaCTHUKOB JIMA/IOra, 0OHAPY>KUBATh pasjinive U
CXO/ICTBO MO3ULIHH;

° BBIPQXXATb CBOIO TOYKY 3pPEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



o HY6J'II/I‘{HO npeacraBjATb PpPe3yJIbTATbl BbIIIOJIHEHHOI'O (bI/IBI/I‘{eCKOFO OIIbITA (axcnepnmeHTa,
HCCJieq0BaHU4, npoeKTa) .

CoemecmHast dessmeabHOCMb (compydHUYeCmaeo):

. NOHMMaTb M HMCIOJIb30BaTb NpPEUWMYyIlecTBa KOMaHJHOW U UHAUBHUAYaJbHOH pabOThI MpPHU pellleHHuH
KOHKpPEeTHOU PpU3NYeCcKOr mpobIeMbl;
. NPUHUMATL [EeJd COBMECTHOW JeTeJbHOCTH, OpPraHM30BbIBATb JEWUCTBUS 1O €€ JOCTHKEHHUIO:

pacnpenensaTb PoJd, 06CYXAATh MPOLIECCHl M Pe3yJIbTaTbl COBMECTHOHW Pa6GoThbl; 06061[aTh MHEHUSI HECKOJbKUX
JIIOJIEeH;

° BBIIIOJIHATL CBOIO 4YaCTb pa60TbI, AOCTHUTad Ka4€CTBEHHOr'o pe3yJibTaTa IO CBOEMY HallpaBJIEHUIO U
KOOpAWHHUDPYSA CBOU ,ELefICTBPIH C APYyTUMHU YJI€eHaMU KOMaH/AbI,;
° Oll€HWBATb Ka4yeCTBO CBOe€ro BKJIdaJla B 06LL[I/II>'I NpOAYKT IO KpUTEpUAM, CaMOCTOATEJIbHO

cpopMyJIMPOBAHHBIM YYaCTHUKAMU B3aHMOJENCTBUS.

YHuBepca/bHble pery/isiTUBHbIE Al CTBUSA

CamoopzaHuzayus:
. BBISIBJISATh MPOGJIEMbI B KU3HEHHBIX U YUYEOHBIX CUTYALUAX, TPEOYIOIUX A/ pelieHus QU3NYeCKUuX
3HaHUH;
. OPUEHTUPOBATHCSA B PA3/IMYHbBIX MOAX0/IaX MPUHATHS pellleHud (MHAUBUAYA/IbHOE, TPUHSATHE PELIEHUS
B IpYIIIle, IPUHSATHE PEeLIeHUH IPYNoN );
. CaMOCTOSITEJIBHO COCTaBJIATH AJTOPUTM pelleHHUs GU3NYECKOW 3aJadyd WJIM IJIaHa MCCAe[JOBaHUSA C

Y4ETOM HMEIOUIMXCS PECypcoB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHPOBATh IpeJJaraeMble BapHUaHThI
pellleHul;
° Jles1aTh BbIOOP U OPaTh OTBETCTBEHHOCTD 34 PElIeHHE.

Camokonmpous (pegpaekcus):

. JlaBaTh a/leKBaTHYIO OLleHKY CUTyalM{ U NIpeJi/IaraTh IJIaH e€ U3MeHeHUs;

. OOBACHATh NPUYMHBI JOCTHXKEHUS (He JOCTHXKEHHs) Pe3yJIbTAaTOB JAesITeJbHOCTH, JaBaTb OLEHKY
NpUOGPETEHHOMY OIIBITY;

. BHOCHUTb KOPPEKTUBBI B [IeITeJbHOCTb (B TOM YHCJIe B X0[, BbINOJHEHUS GU3UYECKOr0 HCCIel0BaHUS

WJIM MPOEKTa) Ha OCHOBE HOBBIX 0GCTOSITE/NbCTB, U3MEHHUBIINXCA CUTYaI[UH, YCTAHOBJEHHBIX OIIMOOK, BOSHUKIINUX
TPYAHOCTEH;
° OLIeHMBAaTh COOTBETCTBUE Pe3y/IbTaTa L[eJIU U YCIOBHSIM.

IMOYUOHANbHBII UHMeAeKm:

o CTaBUThL Cebs1 Ha MEeCTO Apyroro 4eJioBeKa B Xo4e Criopa WJHh JUCKYCCHU HA HAay4YHYIO TeMy, IOHUMATb
MOTHBbBI, HAMEPEHHA U JIOTUKY APYyTroro.

IIpunsimue ce6s u dpyaux:

o MNpU3HAaBaAThb CBOE MpaBO Ha OI.I_II/I6Ky IpHu pelieHn (l)I/ISI/I‘{eCKI/IX 3aJaq UWJIU B YTBEPXKAECHUAX HA HAYYHbIE
TEeMbI U TAKOE€ 2Ke IpaBo Apyroro.

INPEAMETHBIE PE3YJ/IbTATbI

7 KJIACC

[IpenMeTHble pe3y/abTaThbl Ha YIAy6JEHHOM ypOBHE JOJKHBI OTpakaTb CHOPMHUPOBAHHOCTb Y O6GYYAIOIUXCS
yMeHU:

o WCIO0JIb30BaTh MOHATHUSA: PpU3NYECKHEe U XUMHUYECKHe SIBJIEHUS; HaOJ/I/IeHNe, 3KCIIEPUMEHT, MOJeb,
TUIOTe3a; eANHULbI GU3NYECKUX BEJUYUH; aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BellecTBa (TBEPAOE, KUJKOE,
ra3oobpasHoe); MexaHUYeCKoe [BIKeHHe (paBHOMepHOe, HEepaBHOMEPHOe, MpPSMOJMHEHHOE), TpPaeKTOpHs,
paBHOZeHCTByOIWAsA cuJ, JebopManus (ynpyras, JacTU4eckas), HEBECOMOCTb, COOOLIAIOIHECs] COCYIbI;

. yBEpPEeHHO pa3/iudaTh sBjeHUs (Auddysus; TemsoBoe JBUKEHHe 4YacTHL, BellecTBa; paBHOMepHoe
JIBH)KEHUEe; HepaBHOMEPHOe JIBHKeHUe; NHepLHs; B3aUMO/leiCTBY e TeJl; paBHOBeCHEe TBEPABIX TeJl C 3aKpeJEHHOU
OCbIO BpallleHUs; lepejiadya JaBjeHUs TBEPIbIMU TeJaMH, XKUJIKOCTSAMU U razaMy; aTMocdepHoe aB/ieHue; JlaBaHue



TeJl; IpeBpalleHus MeXaHU4eCKOU 3Hepr1/11/1) II0 OIIMCAaHUK HUX XAPAKTEPHBIX CBOWCTB MU Ha OCHOBE OIIBLITOB,
AEMOHCTPHUPYIOIIHX JaHHOE (1)PI3H‘-I€CKOE ABJIEHHE,

. pacnosHaBaTh NpPOsiBJieHMEe U3Y4YeHHbIX PU3NYecKUX sIBJEHUH B OKpyKawolleM Mupe (B TOM 4MCIIe
¢dusnyecKkre sIBJEHUs B IPUPOJE: MPUMEPHI JBUKEHUS C PA3JIMYHBIMU CKOPOCTSIMH B KUBOU U HEXKUBOU NPUPO/JE;
JleHCTBUE CUJI TSHXKECTH, TPeHUs, YIPYToCTH B NPUPOJie U TeXHUKe; BJIUSHUE aTMOCPEepHOro JaBJeHHUS Ha KUBOH
OpraHu3M; IJIaBaHUe pbIO; pblyard B TeJsle 4yeJi0OBeKa), IPpU 3TOM NepeBOAUTh NPaKTHYEeCKyl 3aJadyy B yueOHYIO,
BBI/IEJISITh CyllleCTBEHHbIE CBOWCTBA/MPU3HAKU PU3NUECKUX SBJIEHUY;

° OIMMUCbIBATb HW3Yy4YEHHBbIE CBOMCTBa TeJ U (l)nanecxne ABJICHUA, HUCIOJIb3yA c])ylsw{ecxne BEJINYUHBI
(Macca, 06'béM, IJIOTHOCTb BelleCTBa, BpeM4, IyTh, CpeAHAA CKOPOCTb, ChJIa YIIPYTrOCTH, CUJIa TAXKECTH, BeC TeJia, ChJia
TpeHUdA, AABJIEHHUE TBép,LIOFO TeJia, AaBJIEHHE cToJsi6a XKHUAKOCTH, BbITAJIKMBAOUlAA CHJIA, ME€XaHHWYeCKad pa60Ta,
MOILIHOCTB, IIJiIedO0 CHJIbI, MOMEHT CHJIbI, KOI—)d)Cl)I/ILU/IeHT I10JIE3HOT'O AEﬁCTBMH MeXaHHW3MOB, KHHeTH4YeCKasd H
MNOTEeHIMaJIbHaA 3HepFI/IH]; NPy OIMMCAHHWHU NPABUJIbBHO TPAKTOBATDb Q)HSquCKHﬁ CMBbICJI UCITIOJIb3YyEMbIX BEJIMYUH, UX
0003HaYEeHUS U €ANHHWIbI CI)I/ISI/I‘-IE‘CKI/IX BEJIMYHWH, HAXOJUTb CbOpMYJ'IbI, CBA3bIBAKOLIHWE JAHHYO (l)I/ISI/I‘-IeCKy}O BEJINYUHY
C APYTUMH BE€JIUYUHAMH, CTPOUTH Fpa(bI/IKI/I HN3Yy4YEeHHbIX 3aBUCHUMOCTEHN (I)I/I3I/I'~leCKI/IX BEJIMYHH;

) XapaKTepU30BaThb CBOMCTBA TeJl, PU3UUECKHE SIBJIEHUS U MTPOLECCHI, UCTIOb3Ysl MPABUJIA CJIOKEHHUS CUJT
(Broib ofHOW mpsMoit), 3akoH [yka, 3akoH [lackass, 3akoH ApxXvMeza, NMpPaBUJIO paBHOBecusi pblyara (6Ji0ka),
«30JI0TO€ NpPaBUJIO» MEXaHUKH, 3aKOH COXpaHeHMs MeXaHH4YeCcKOH 3Hepruy; Hpu 3TOM JaBaTh CJIOBECHYIO
$opMy IMPOBKY 3aK0OHA U 3allUChIBATh €r0 MaTeMaTHUYecKoe BbIpaKeHHUE;

o CTPOUTH NMpPOCThble PpU3NYECKHE MOJEeJNU peaJbHbIX 06bEKTOB, NPOLECCOB U SIBJEHUH, BbIAEJAATDh NpHU
3TOM CYLIeCTBEHHbIE U BTOPOCTEINIEHHbIE CBOMHCTBA 06'bEKTOB, IPOLIECCOB, sIBJIEHUH; IPUMEHATb GU3UUeCKHe MOJETU
JUIs1 06'bsiIcCHEHN ST GU3UYECKUX IPOLECCOB U pelleHus yueOHbIX 3a/1aY;

. 00BACHATE QU3NYECKHe SABJIEHHUd, NPOLecChl U CBOMCTBA TeJs, B TOM 4YHUC/Ie B KOHTEKCTe CUTyalul
NPaKTUKO-OPUEHTHUPOBAHHOI0 XapaKTepa, U pellaTbh KayeCTBeHHble 33/]Ja4y, B TOM 4YHUCJ/e Tpebyloliue YUCIeHHOTro
OlleHVMBaHMS XapaKTepHbIX 3HaueHUH GU3NUeCcKHX BEJTMYUH; IPU 3TOM BbIOUPATh a/leKBAaTHYO PU3UUECKYIO MO/Jieib,
BBIABJIATh NPUYMHHO-CJEJCTBEHHbIE CBSI3M M BBICTPAaMBaThb JIOTMUECKYIO LEMOYKY pacCy>kJeHUH C omopod Ha
H3y4eHHbIe CBOMCTBA GU3NYECKUX ABJIEHUH, Pr3ndecKre 3aKOHbI, 3aKOHOMEPHOCTH U MOJE/IY;

o pemiate pacyéTHble 3ajaud (B 2—3 fAelcTBUA) IO HM3y4yaeMbIM TeMaM Kypca QU3HKH, BbIGHpas
aZleKBaTHY0 $U3UYECKYI0 MOJEb, C UCIO0Jb30BaHHEM 3aKOHOB U GOpMYJI, CBA3BIBAIOIINX PU3HUUeCKHe BEeJUYUHBI;
3alKMChIBaTh KPAaTKOE YCI0BHUE U Pa3BEPHYTOE pPellleHHe 33/1a4H, BBISBJIAThL HEJOCTAIOIME UM U30bITOYHbIE JaHHbIE,
060CHOBBIBaTh BbIOOpP MeTOJA pelleHusl 3a/laul, UCI0/Ib30BaTh CIPaBOYHbIEe JaHHbIE, IPOBOJUTDL MaTeMaTHYeCKHe
npeo6pa3oBaHUs M PACYEThl, OLEHHWBATh PEATUCTUYHOCTb IOJYyYEHHOrOo 3HayeHHUs QU3NYeCKOH BeJWYMHBI U
onpezesiTb pa3MepPHOCTb GU3NYECKOH BEJTUUMUHBI, IOJYYEHHOH NP pelieHUH 33a4y;

o pacrnosHaBaTh NPo6JeMbl, KOTOPble MOXKHO PELIMTDb NMPH HOMOIY GU3UYECKUX METO/[OB, U NpeJJaraThb
OpHUEHTHUPOBOYHBIH CIMOCOO pelleHNs; B ONMCAHUU KCCAe[OBaHHUSI PacClo3HaBaTh IPOBepsieMoe NpeJNoJoKeHne
(runmoTesy), UHTEPIPETUPOBATD NOJy4YEHHbIH PE3yJ/IbTAT;

. MPOBOJIUThH OMBITHI 10 HAGIIOAEHHI0 GU3UYECKUX SABJIEHUN NN GU3NUECKUX CBOUCTB Tea (audodysus,
TEIJIOBOE pacllMpeHUe Tra3oB, sBJIeHWe HHepLUH, U3MEeHeHHe CKOPOCTH IpU B3aUMOJEHCTBHUM TeJl, Iepejaya
JlaBJIEHUS KUJAKOCTBIO U ra3oM, NposiBJIeHUe JeHCTBUSI aTMOCHEpPHOro AaBJeHus, AeHCTBHE TPOCThIX MEXaHU3MOB):
bopMyIMpoBaTh NpeooKeHHe (FMIOTe3y) 0 BOSMOXKHBIX pe3yJibTaTax HabJIIo[leHUH, cCaMOCTOATEIbHO COOMpPaTh
YCTaHOBKY U3 U36BITOYHOr0 Habopa 060pyA0BaHUA U GOPMYINPOBATH BbIBOJbI;

o IPOBOAUTL MNpsIMble U KOCBEHHble H3MepeHHs (QU3NYECKUX BEJIUYMUH (paccTOsSIHUE, MPOMEXYTOK
BpeMeHH, Macca TeJsa, 00'bEM TeJsa, CUJIA, TeMIepaTypa, IJIOTHOCTb XUAKOCTH U TBEPAOTO TeJsa, CUJa TPEHUS
CKOJIb)KEHUs, JaBJeHHe BO3/yXa, BbITAJKHBaIOIlasg CHJa, AeHCTBylOLlas Ha MOTPYKEHHOe B XUAKOCTb TeJO,
k03¢ UIMEHT NoJIe3HOro JeHCTBUA NPOCThIX MEXaHU3MOB) C MCII0JIb30BaHWEM aHAJIOTOBBIX U LIHPPOBLIX NPHGOPOB;
000CHOBBIBAaTb BbIOOpP METO/a M3MepeHUs, UKCUPOBATh MOKAa3aHUs MPUOOPOB, HAXOAUTH 3HAUEHUE U3MePseMoi
BeJINYMHBI C IOMOLIbIO yCpeJHEHUS pe3y/IbTaTOB CEPUH U3MEPEHUH U OLleHUBATh MOTPELIHOCTb U3MEPEHUH;

. IPOBOJUTL HECJOXHBbIE 3KCIIEPUMEHTA/IbHbIE HCCIEJ0BAaHUS 3aBUCHUMOCTEH (QU3NYECKHUX BeJUYHH
(3aBHCHMOCTH My TH PaBHOMEPHO JBIKYIIETOCS TeJIa OT BpEMEHHU JABUKEHUS TEJIA; CUJIbI TPEHUS CKOBXKEHHUS OT CHJIBI
HOPMAaJIbHOTO JIaBJIeHHUs], KayecTBa 06pabOTKH MOBEPXHOCTEH Tes M He3aBUCHUMOCTH CHJIbI TPEHHs OT IJIOLAJU
CONPUKOCHOBEHHUS TeJI; CUJIbI YIIPYTOCTH OT Y/JIMHEHUs NPy KUHbI; BBITAJIKUBAIOILIENH CUJIbI OT 06'bEMa MOTPYKEHHOU
YacCTH TeJa ¥ OT IJIOTHOCTH KHUJIKOCTH, €€ He3aBUCUMOCTH OT IJIOTHOCTH TeJIa, OT IJIyOUHBI, HA KOTOPYIO IOIPY?KEHO
TEJI0; YCJIOBUM IJIaBaHUS TeJI, YCJIOBUM PAaBHOBECHUs pblyara U GJIOKOB): COBMECTHO C y4HTeseM (pOpMyJIMpOBAThb
33/lauy M TUIOTe3y HCCIe[0BaHUS, CAMOCTOSITEJNbHO IJIAHUPOBATh HCCIE[0BaHUE, CAMOCTOSTEJbHO COOMpPATh



SKCIIEpUMEHTAJIbHYI0 YCTAHOBKY C HCIOJIb30BAHUEM HWHCTPYKIHH, HNPEACTABJIATb IIOJY4Y€HHBbI€ 3aBUCHMOCTH
(1)I/ISI/I‘~IGCKI/IX BE€JIMYUH B BHUJE Ta6J’II/II.[ u Fpa(l)I/IKOB, OLl€EHNBATb INOrpeniHoOCTH, AeJaTb BbIBOAbI II0 pe3yJbTaTaM
Huccjien0BaHudd;

. co6JII0JaTh TpaBUJIa TEXHUKU 6€30MaCHOTO TPY/ia NpU paboTe ¢ 1abopaTOPHBIM 060pyA0BaHHUEM;

° YKa3blBaTb IPUHIMHIIbI ﬂeﬁCTBHH l'[pI/I60p0B N TEXHHUYECKHUX ycrpOﬁCTB: BeCbl, TeEpMOMETP, AMHAMOMETD,
COO6H.[31'OI.I_[I/I€CH CcoCybl, 6ap0MeTp, pbi4ar, HOABH)KHbIﬁ )4 HeHO,E[BPI)KHbIﬁ 6.}'[01(, HAKJIOHHAA IJIOCKOCTb;

o XapaKTepu30BaTb MNPUHLUIBI AeACTBUS HM3y4YeHHBbIX NPUGOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKHUX MPOLECCOB C ONMOPOM Ha UX omucaHus (B TOM YHUC/e: NOJMIMIHUKH, YCTPOUCTBO BOJONPOBOAA,
TUApPaBINYECKUH mpecc, cMPOH, MaHOMeTp, BBICOTOMED, MOPUIHEBOH HACOC, apeoMeTp), HCIOJb3ys 3HAHUS O
CBOMCTBaxX PU3NUECKUX SIBJEHUH U Heo6xXoauMble pU3nyecKre 3aKOHbI, U 3aKOHOMEPHOCTY;

. HCI0J1b30BaTh CXeMbl U CXeMaTHYHble PUCYHKHU U3yUYEeHHBIX TEXHUYECKHUX YCTPONCTB, U3MepPUTEIbHBIX
NpU6GOPOB U TEXHOJOIMYECKUX NPOLIECCOB IPU PellleHUH Y4eOHO-NIPaKTUUeCKUX 3a/a4;

o NPUBOAUTL NpHUMepbl / HaxoAUTb HHQPOPMALMI0 O MNpUMepax NPaKTHUYECKOr0 HCIO0JIb30BaHHUS
du3nyeckux 3HAHUM B MOBCeAHEBHOM XKU3HM s obecliedeHUs 6e30MaCHOCTH NpU O6pallleHWH C NMpUOGopaMu U
TEeXHUYECKUMU YCTPONCTBAMH, COXpPaHEHHs 340pPOBbsl M COOJIOJEHHS HOPM 3KOJIOTMYECKOTO MOBEJEeHHUS B
OKpY»Kalolllell cpejie;

. OCYILECTBJIATh OTGOpP HCTOYHHUKOB HHPOpManuu (GU3NYECKOro coepkaHusi B ceTu UHTepHer,
CaMoCTOATENbHO GPOPMYTHPYS MOMCKOBBIM 3alIpOC, HA OCHOBE UMEIOLIMXCS 3HAHUHM U Ny TEM CpaBHEHUS Pa3TUYHBIX
HMCTOYHUKOB BbIAe/IATh HHPOpPMaIHIo, KOTopas ABJISAeTCs IPOTUBOPEYUMBOM UM MOXKET ObITh HeJJOCTOBEPHOH;

. MCII0J1b30BaTh NPU BBINOJHEHUHM y4eOHBIX 33JaHUN Hay4yHO-IONYJSAPHYIO JUTEepPaTypy $U3UYecKoro
coJilep>kaHUs, CIpaBOYHble MaTepHaJsibl, pecypchl ceTu UHTepHeT; BJaJileTh NMPUEMaMU KOHCIIEKTHPOBAHUS TEKCTa,
npeobpasoBaHust UHGOPMAIMU U3 OJJHOW 3HAKOBOM CUCTEMBI B JIpYTYIO;

o co3/laBaTb COOCTBEHHble KpaTKHe NMHCbMEHHble U YCTHble COOOIEeHHUS Ha OCHOBe 2—3 HCTOYHHKOB
nHpopManuu GU3NYECKOTO COJEp)KaHMsSA, B TOM UHCIe NMYyOJUYHO JAeNaTb KpaTKHe COOOLIeHHs O pe3y/bTaTax
POEKTOB U/ y4eGHBIX UCCIeL0BaHUH; IPU 3TOM rPaMOTHO UCII0J1b30BaTh U3yUYEeHHbIH MOHATHHHBIN annapaT Kypca
$U3MKH, CONPOBOXKJATH BbICTYIJIEHHE [Tpe3eHTaluel;

o IpU BbINOJHEHUH y4yeOHBIX NPOEKTOB M MCCIe[OBaHUH pacnpefienisiTb 06SI3aHHOCTH B TpyIIe B
COOTBETCTBUU C IOCTaBJEHHBIMM 33JadyaMHM, CJeJUTb 3a BbINOJHEHHWEM IUIaHa AeHCTBUH, afleKBaTHO OLleHUBAThb
COOCTBEHHBIH BKJIaJ B JeITENbHOCTb IPYIIbl; BBICTPaUBaTh KOMMYHUKAaTHBHOE B3aUMO/I€CTBHE, YYUThIBAs MHEHUE
OKpPY?KaIOIIHX.

8 KJIACC

[IpenMeTHble pe3yJsbTaTbl Ha YIAyO0JEHHOM ypOBHE JO/KHBI OTpakaTb CHOPMHPOBAHHOCTb Yy 006y4YarOLIMXCS
yMeHHUH:

° HCIIOJIb30BATb ITOHATHA (Macca U pa3Mepbl MOJIEKYJI, TEIlJIOBOE€ ABHWXXEHHE aTOMOB HW MOJIEKYJI,
arperaTHblie COCTOAHHA BelleCTBd, KPUCTa/lJIMYeCKUue H aMOpCbeIe TeJia, HaCbIH.IEHHbII;'I H HeHaCbIH.LEHHbII;'I nap;
Croco6bl U3MEHEHMUS BHYTpeHHeﬁ JHEepruy; BHEMEHTaprIﬁ BJ'IEKTpI/I‘-IECKI/Iﬁ 3apdan, IPOBOAHHKH, NOJYIIPOBOJHHUKH,
AWUIJIEKTPUKH, HCTOYHHUKH IIOCTOAHHOIO TOKaQ, 3JICKTpUYECKOE€ KW MArHUTHOE II0JId; ONTH4YeCKasd CI/ICTeMa) u
CUMBOJIMYECKUH SI3BIK (I)I/ISI/IKI/I IpHU pelmieHn yqe6Hbe W NMIPAKTHYE€CKHX 3ad4,

. yBEpEeHHO pas3jMyaTh sBJeHUs (TelJIoOBOe paclmiupeHue (CKaTue), TeNJIOBOe pPaBHOBECHE,
MOBEPXHOCTHOE HaTsHKeHUWe, CMayuBaHUe, KaNWUIAPHble SIBJEHUS, HCIApeHHe, KOHJEHCAlUs, T[JIaBJIEeHHUE,
KpUCTa/UIN3alis, KUIMEeHUe, CIOoCco6bl Temonepefayd (TemonpoBOJAHOCTb, KOHBEKIUs, H3JIyYeHHUE); TeIJIOBbIe
MOTEPH, 3JIEKTPU3AIHS TeJs, B3aUMOJEUCTBUE 3apSJI0B, AEHUCTBHUS 3JIEKTPUUYECKOTO0 TOKa, KOPOTKOE 3aMbIKaHUE,
B3aMMO/IefiCTBe MarHUTOB, JIeCTBMEe MAarHUTHOTrO MOJisI HAa MPOBOAHUK C TOKOM) IO ONMCAHUIO UX XapaKTEPHBIX
CBOKCTB Y Ha OCHOBE ONBITOB, IEMOHCTPUPYIOIINX TaHHOE PU3UIECKOE SIBJIEHUE;

. pacnosHaBaTh NpOsIBJeHHe U3ydYeHHbIX QU3MYECKUX SIBJIEHUN B OKpyXkarolleM Mupe (B TOM yuHcIe
dusnyeckue sBJEHUS B NPUPOJe: NOBEPXHOCTHbIE U KaNMWJUISIPHbIE SIBJIEHHS B NPUPOJE, KPUCTA/Ibl B MPUPOJE,
ussaydeHue CoJiHLA, 3aMep3aHye BOJ0EMOB, MOPCKUe 6pU3bl, 06pa3oBaHUe POCHL, TYMaHa, MHes], CHera; 3JleKTpUyecKue
siBJIeHUs1 B aTMocdepe, 3JIeKTPUYECTBO KUBBIX OPraHM3MOB; MarHUTHOe INoJie 3eMJid, Jpeld M0JIOCOB, POJIb



MarHUTHOTO 10JIS1 AJiS >KU3HHU Ha 3eMJle, IoJigpHoe CI/IHHI/Ie), IIPHU 3TOM NIEPEBOAUTD NPAKTUIECKYIO 3aa4y B y‘{E6Hy1-O,
BbIAEJIATDb CyILIeCTBEHHbIE CBOﬁCTBa/HpHSHaKH ('l)I/ISI/ILIECKI/IX SIBJIEHUH;

o OIMUCbIBATb H3Yy4YE€HHbIE CBOMCTBa TeJ U (1>H3quc1<14e ABJIEHUA, UCIIOJIb3yA (bnanecxne BEJIMYHNHBI
(TemmepaTypa, BHYTPEHHsII 3HEPTHs, KOJMUYECTBO TEIUVIOThI, paboTa rasa, yJeJibHasd TeIUVIOEMKOCTb BEIECTBa,
yAeapbHas TeIUIOTa IUIABJIEHWs, yJesJbHas TeIoTa NMapoo6pas3oBaHMsl, yJeJbHAas TeEIJIOTa CrOpaHHUs TOIJIMBA,
K03$PULMEHT M0JIE3HOTO AeHCTBUS TEIJIOBOM MalllMHbI, OTHOCHUTEJIbHAS BJAQXKHOCTb BO3/yXa, 3JIeKTPUIECKUH 3aps/,
CWJa TOKa, 3JIEKTpUYECKOe HalpshKeHUe, CONpPOTHBJIeHHMe MNpoBoAHMKA, IJ/IC B Lenu MOCTOSSHHOTO TOKa,
3JIEKTPUYECKOE Y/ieJIbHOEe CONMPOTHUBJIEHUE BellecTBa, paboTa U MOLIHOCTb 3JIEKTPUYECKOTr0 TOKA); MPHU ONMHUCAHUHU
MPaBUJIbHO TPAKTOBAaThb (PU3NYECKUN CMBIC/ HUCIOJb3yEMbIX BEJUYHUH, UX 0003HAYEHUS] U e€JUHUIbI GU3NYECKUX
BEJIMYUH, HAaX0AUTh GOPMYyJibl, CBSI3bIBAIOLIME JaHHYI0 QU3UYECKYI0 BEJUYUHY C APYTUMHU BeJUYHMHAMH, CTPOUTH
rpaduKy U3y4YEeHHbIX 3aBUCUMOCTEN GU3NUECKUX BEJTUYHH;

. XapaKTepHU30BaTh CBOMCTBA TeJl, GU3NYECKHE SBJIEHUS U MPOLECCHI, UCII0Ib3ysl OCHOBHbIE TOJOXKEHHUS
MOJIEKY/IIPHO-KUHETHYECKOM TeOpUM CTPOEHMs BellecTBa, ypaBHEHMe TeIUVIOBOro 6ajiaHca, 3aKOH COXpaHeHHs
3JIEKTPUYECKOro 3apsi/ia, 3akoH KyJioHa, IpUHLMI CyNepno3ulMy 3/JeKTpUYeCcKUX noJiel, 3akoH OMa g y4acTka
uenw, npaBuia Kupxroda, 3akon OMa 1 MoHOM 1eny, 3akoH /xoynas—JleHIa, 3aKOH COXpaHeHUs] SHEePTUH; IpHU
3TOM pa3/M4aTh CJI0BeCHYI0 POPMYJIUPOBKY 3aKOHA U €ro MaTeMaTHYeCcKoe BbIpakKeHHUe;

° CTPOUTHL NPOCThIE d)I/ISPI‘{eCKI/Ie MOJeJIN peaJibHBbIX 06'beKTOB, npouneccoB u SIBJIEHUH, BbIJAEJIATb IPpHU
3TOM CyILI€CTBEHHbIE€ U BTOPOCTEIIEHHbIE CBOMCTBa O6'beKTOB, npouneccos, SIBJIEHUH; NMPpUMEHATD d)HSH‘{eCKI/Ie MOAEeJIN
A1 06'bSICHEHUS (1)PI3I/I‘16CKI/IX IponeccoB U pelleHuda y‘{e6HbIX 3ajayY,;

. 06BACHATE PU3NYeCKHe SIBJEHMS, POLECChl U CBOWCTBA TeJ, B TOM YHCJE U B KOHTEKCTE CUTYyal[ul
MPaKTUKO-OPUEHTUPOBAHHOr0 XapaKTepa, U pelaTh KadyeCcTBEHHbIe 33/|a4y, B TOM 4YHCJe TPeOyolLiue YUCIEHHOIr0
OLIeHUBAHUA XapaKTepPHbIX 3Ha4eHUH $U3UUeCKUX BEJUYUH; [IPU 3TOM BbIGUPATH afleKBaTHYI0 PU3NYECKYI0 MOJeb,
BBIABJIAATh NPUYMHHO-CJEJCTBEHHbIE CBSA3M M BBICTPaMBaThb JIOTMUECKYIO LENOYKY pacCy>[eHUH C ONopod Ha
M3y4yeHHble CBOMCTBa GU3NUECKHUX ABJIEHUH, PU3UdecKHe 3aKOHbI, 3aKOHOMEPHOCTH U MOJe/y;

. YBEPEHHO pelaTh pacyéTHbIe 33Ja4u (C omopoi Ha 2—3 ypaBHEHHUs) MO M3y4aeMbIM TeMaM Kypca
¢u3nKy, BbIOHpaAs a/leKBAaTHYI (U3WYECKYI0 MOJEsb, C HCIO0Jb30BaHHEM 3aKOHOB U (GOpPMyJ, CBS3bIBAIOIINX
dusMYecKre BeJMYMHBI; 3alIMCbIBaTh KpaTKoOe yCJI0BUE U Pa3BEPHYTOe pellleHHe 3aJja4M, BbIABJIATH HeJOCTaoLMe
WJIU U36bITOYHBbIE JaHHble, 060CHOBBIBAaTb BbIGOP MeTOJa pelleHUs 33JayH, UCII0Ib30BaTh CIIPaBOYHbIE JJAHHBIE,
NpPUMEHATb MeTO/bl aHa/Ju3a pa3MepHOCTeH, UCMOJIb30BaTh rpaduyecKkrue METOJbl pelleHHs 3aJady, MPOBOAUTh
MaTeMaTH4yecKHe IpeoO6pa3oBaHUA U pPacyéThbl, OLleHUBATh PeaJMCTUYHOCTb IOJIy4YeHHOro 3HayeHUs PU3nyecKoin
BeJIMYUHBI U ONpeJiesiiTh pa3MepHOCTb GpU3UYeCKOH BEJTUUMHBI, [10Jy4eHHOH NPU pellleHUH 3a/iauH;

. pacno3HaBaTh MpPo6JeMbl, KOTOPblE MOXXHO PElIUTh MPU NOMOIY PUIUIECKUX METO/OB, U MpejJjaraTh
OPUEHTHUPOBOYHBIN CHOCO6 pelLleHUs; B ONHCAHUM HCCAe[0BaHUS paACHO3HABATh IMPOBepsieMOe IpPeAIoJIOKeHHE
(runoresy), UHTEPIPETUPOBATH NOJYYEHHbIN pe3y/bTaT;

o IPOBOAUTbL ONBITHl [0 HAOJIOAEeHUI0 (U3HYECKUX SABJEHUH HJAU QU3UYECKUX CBOHCTB TeJ
(kanuaasipHble SBJEHMS, 3aBUCUMOCTb JaBJEeHHUsI BO3Jyxa OT ero o6béMa M TeMIlepaTypbl; CKOPOCTU Ipolecca
OCTBIBaHUsI / HarpeBaHUs NpPU H3JyUeHUU OT LBeTa U3Jy4alllel / MorJjomarwlleid MOBEPXHOCTH; CKOPOCThb
vcnapeHUsl BOAbl OT TeMIlepaTypbl XKUJKOCTH U IJIOLAAM eé MOBEPXHOCTH; 3JIeKTPU3aLUs TeJl U B3auMoJeHcTBUe
3JIEKTPUYECKHUX 3apsAJI0B; B3aUMO/eliCTBHe NOCTOSIHHBIX MarHUTOB, BU3yaJM3alis MarHUTHBIX N0/l NOCTOSHHBIX
MarHuTOB; JeHCTBUS MarHUTHOTO IMOJiI Ha MNPOBOAHHUK C TOKOM, CBOHCTBA 3JIEKTPOMarHuTa, CBOMHCTBA
3JIEKTPO/|BUTaTe sl TIOCTOSIHHOTO TOKa): GopMy/IMpoBaTh NpOBepsieMoe IMpeJIooKeHHe (TUMOTe3y) 0 BO3MOXHbBIX
pe3yJsbTaTax HabJIO/JeHUH, CaMOCTOSTeJbHO COGHUpATh YCTAaHOBKY W3 M30BITOYHOro Habopa o060pyAoBaHHUS;
ONHCBHIBATH X0/, OIbITA U GOPMYJINPOBATh BBIBObI;

o IPOBOAUTL NpPSIMble U KOCBEHHble H3MepeHUs QU3UYECKUX BEJMYUH (TeMIEPaTypa, OTHOCUTE/bHAS
BJIQXKHOCTb BO3/lyXa, CHJIa TOKA, HAaNpsDKeHHE, yJesbHas TeIJIOEMKOCTb BeIleCcTBa, CONPOTHUBJIEHHE NMPOBOJHUKA,
paboTa 1 MOIIHOCTb 3JIEKTPUYECKOr0 TOKA) C UCIOJb30BAHMEM aHAJOTOBBIX U IIUPPOBBIX MPHOOPOB; 00OCHOBBIBATH
BBIOOp METO/iAa U3MepeHHUs], PUKCHUPOBATh NOKa3aHHs NPUOGOPOB, HAXOJUTh 3HAYEHNE U3MepsIeEMOM BEJUYUHBI C I0-
MOLIBIO YCpeJHEeHUs pe3yIbTaTOB CEpUU U3MEePEHUH U OLleHUBaTh NOI'PELIHOCTh U3MepEeHUH;

o HIPOBOAUTL 3KCIIEPUMEHTAJIbHbIE UCCIEJOBAaHUS 3aBUCUMOCTEN PU3NYECKUX BEJUYUH (3aBUCUMOCTb
JlaBJIeHUs] BO3/yXa OT ero o0'’béMa M HAarpeBaHUs WM OXJIAKAEHHS; HUCCIeJOBaHUE SIBJIEHUs TEIIO0O6MeHa IpU
CMellMBaHUU XOJIOJHOM W ropsdeil BoJbl; 3aBUCUMOCTb CONPOTHBJIEHUSI NPOBOJAHHKA OT €ro JJIMHBI, IJIOLALU
[IONIEPEYHOr0 CeYeHUs] U YAEJbHOTO0 CONPOTHUBJIEHHS BelleCTBA NPOBOAHHUKA; CUJIbI TOKA, MPOTEKAIOIIEro yepes
IPOBOJHUK, OT HaNpsPKEHHsS Ha MPOBOJHHUKE; HCCIeLOBaHME IOC/Ae[0BaTe/JbHOI0 U Napase/bHOI0 COeJHUHEHUN
NPOBOJHUKOB): COBMECTHO C y4yuTeJeM (GOpMYJIMPOBATh 33Jadyy MU TUIOTE3y HUCCJAe[OBaHHUs, CAMOCTOSITENbHO
IJITaHUPOBaTb MCCJIe/l0BaHUE, CaMOCTOATENbHO COOUPATh 3KCIEPUMEHTAJbHYI0 YCTAaHOBKY C MCII0Jb30BaHUEM



HHCTPYKLUY, IPEACTABJIATD INOJIY4Y€HHbI€ 3daBUCUMOCTHU Cl)I/ISI/I‘{eCKI/IX BEJIMYHH B BH/JiE Ta6JII/ILl H Fpa(l)I/IKOB, OLl€HHWBATb
IMOrpelHoCTH, AeJIaTb BbIBOALI IO pe€3yJibTaTaM UCC/IeJ0BaHUd;

. co6JII0IaTh MpaBUJia 6€30MacHOro TPyAa IpH paboTe ¢ 1abopaTOPHBIM 060pyAOBaHUEM;

) XapaKTepu30BaThb MNPUHLHUNBI JeUCTBUS HW3YYEHHBbIX MPUGOPOB, TEXHUYECKUX YCTPOUCTB H
TEXHOJIOTUYECKHX IPOLIECCOB C ONMOPOH Ha UX ONMCAHUSA (B TOM YHCJ/e: CUCTEMa OTOIJIEHUS [JOMOB, TUTPOMETD,
napoBas TypOHHa, aMIlepMeTp, BOJbTMETP, CYETUHUK 3JEKTPUUECKON 3HEPIUH, 3JIeKTPOOCBETUTENbHbIE IPUOOPHI,
HarpeBaTeJbHbIE 3JIEKTPONPUGOpPHI (IpHUMepHI), IpeJOXPaHUTEH U UX IPUMEHEHUE B ObITY U TEXHUKE; IPUMEHEeHHe
NOCTOSIHHBIX MarHUTOB, 3JIEKTPOMAarHUTOB, 3JIEKTPOJBUTATE b HOCTOSTHHOTO TOKA), UCIOJIb3ysl 3HAHUS O CBOHCTBax
bu3MYecKuX ABJeHUH, Heo6X0JMMble GU3NYECKHe 3aKOHbI U 3aKOHOMEPHOCTY;

. pacrnosHaBaTb MNpPOCTble TeXHWYeCKHe YCTPOHCTBAa M H3MepHUTeJbHble MNPUGOpPHI 10 CXeMaM MU
CXeMaTH4YHbIM PHUCYHKaM (KMJKOCTHBIM TEepPMOMETpP, TEPMOC, NCUXPOMETpP, TUTPOMETD, JBUraTe/]b BHYTpPEHHEro
CropaHus, 3JIeKTPOCKOII, PEOCTAT); COCTABJISATb CXeMbI 3JIEKTPUYECKUX Liellel ¢ noc/e/0BaTeIbHbIM U NapaJslie/bHbIM
coeJMHEHHEM 3JIeMEeHTOB, pa3/juyas yCJIOBHble 0003HAYeHHUs 3JIeMEHTOB 3JIeKTPUYECKUX Lielei; HCIO0JIb30BaTh
CXeMbl U CXeMaTH4YHble PUCYHKH N3Y4YEeHHBIX TEXHUYECKHUX YCTPONCTB, U3MEpPUTENbHbIX IPUOOPOB U TEXHOJIOTUYECKUX
MPOLIeCCOB NPH pellleHNH y4eOHO-IPaKTUYeCKUX 3a/ay;

. NPUBOJUTb TNPUMepbI/HAXOAUTh HHPOPMALMI0O O MOpUMepax NPAKTHYECKOr0 HCIOJIb30BaAHUSA
¢du3MYeCcKHMX 3HAHUM B NOBCEJHEBHOM KU3HU i1 obecrneyeHUs1 6e30MaCHOCTH NMpPH OOpallleHUH ¢ Npubopamu U
TeXHUYECKMMH YyCTPOMCTBaMM, COXpaHEHHUsI 3/0pPOBbs W COOJIOAEHUS HOPM 3KOJIOTUYEeCKOro IOBeJleHUs B
OKpY»Kalolllell cpejie;

. OCYUIECTBJIATh NOUCK HHOpManuu GU3UYECKOTO COJiepKaHusd B ceTU UHTepHeT, caMOCTOSTENbHO
$opMyIMpys NMOHCKOBBIM 3alpoC, Ha OCHOBE HUMEKIUXCA 3HAHUW M CpaBHEHHUs JONOJHHUTEJbHBIX HCTOYHHUKOB
BBIZIEJISITh HHGOPMAIHI0, KOTOPAsi IBJISETCS MPOTUBOPEYMBOU I MOXKET ObITh HEJIOCTOBEPHOMH;

o MCI0JIb30BaTh NPU BBINOJHEHUU YYeOHBIX 3aJlaHUH Hay4HO-NOMyJISPHYIO JUTEpPaTypy U3NYecKoro
CoJZiep’KaHus, CIIpaBOYHble MaTepHasbl, pecypcbl ceTU VHTepHeT; BJaZleTh NpUéMaMHU KOHCIEKTHPOBAHUsI TEKCTa,
npeo6pasoBaHusl MHGOPMAIMU U3 OJHOU 3HAKOBOW CUCTEMBI B IPYTYIO;

° CO34aBaTb COOCTBEHHbIE NMHUCbMEHHbIE U KpaTKHe YyCTHbIe COO6U.I€HI/IH, O606H.[a$[ PIHCI)OpMaLU/II'O n3
HECKOJIbKHX HCTOYHHUKOB (l)I/ISPI‘{eCKOFO coJiepKaHud, B TOM YUCJ1e l'Iy'6J'II/I‘{HO NnpeacTaBJIATb Pe3yJIbTAThI HpOGKTHOﬁ
UIn HCCJ'Ie,ELOBaTeJ'IbCKOﬁ AeATeJIbHOCTH; IIPU 3TOM 'PAMOTHO MCIIOJIb30BaTh I/I3y‘{eHHb1ﬁ MOHATHUHBIN almnapar Kypca
(1)I/I3I/IKI/I, COIIPOBOXAATb BBICTYIlJIEHHE npe3eHTauHeﬁ;

. IpU BBINOJHEHHUU Y4YeOHBIX MPOEKTOB M HCCAelOBaHUM QU3HMYECKUX IPOLECCOB pacnpesessTh
06513aHHOCTHU B IPYIIE B COOTBETCTBUH C NMOCTABJEHHBIMHU 33/1a4aMH, CJI€UTh 33 BbIITOJTHEHWEM ILJIaHA JAeHCTBUHN U
KOPPEeKTHUpOBaTb €ro, afleKBaTHO OLleHWBaTb COOCTBEHHBIM BKJAaJ B [JeATeJbHOCTb TPYIIIbl; BbICTPaWBaThb
KOMMYHHMKaTHBHOE B3aUMO/lel CTBY e, [IPOSIBJIsAsi TOTOBHOCTDb pa3peliaTb KOHQJIUKTHI.

9 KJIACC

[IpenMeTHble pe3yJsbTaTbl Ha YIJy0JIEHHOM YpOBHE JOJ/DKHBI OTpaXkaTb CHOPMHUPOBAHHOCTb y OOYYaIOLIMXCS
YMeHHUN:

. MCI0/Ib30BaTh NOHATHA (CHUCTEMA OTCYETA, OTHOCUTENbHOCTh MEXaHUYECKOI0 ABHKEH U], HEBECOMOCTb
Y NeperpysKHy, LUeHTP TSKECTH, MeXaHUYeCKHe BOJIHBI, 3BYK, MHQPA3BYK U yJbTPa3BYyK, 3JeKTPOMarHUTHbIe BOJIHBI,
PEHTreHOBCKOe M3J/IyyeHHUe, LIKaJIa 3J1eKTPOMarHMuTHhIX BOJIH, UICTOYHUKHU CBeTa, 6JIM30PYKOCTb U Ja/IbHO30PKOCTD,
CHEeKTpbl MCIYCKaHUA U IOIJIOLleHHUs; aibda-, 6eTa- U raMMa-u3JyyeHUsl, U30TONbl, fAJepHas U TepMosJepHas
3HepreTHKa) U CHMBOJHMYECKUH A3bIK GU3UKU IIPU PelleHNH YYeOHbIX U TPaKTHYECKUX 33/a4;

o yBEPEHHO pasjuYyaTh sIBJeHHUS (paBHOMEpPHOe M HepaBHOMEpHOe NpPsIMOJHHEHHOe [BHXKEHUE,
paBHOYCKOpEHHOE NPsIMOJIMHENHHOE IBU>KEeHUE, CBOOOJHOE NTaJleHHe TeJl, [BHKEHH e [10 OKPY>KHOCTH, B3aUMOJeHCTBYUE
Tes, DaBHOBECHME MAaTepUaJbHOW TOYKM, pEaKTUBHOE [BW)XEHHE, HEBECOMOCTb, KoJieGaTe/JbHOe [BHXKEHUe
(rapMoHUYeCKHe, 3aTyXallye, BEIHYKAEeHHbIe KoJieOaHUs1), Ppe30HAHC, BOJTHOBOEe [JIBIXKEHHUe (pacnpocTpaHeHue U
OTpakeHHe 3ByKa, HMHTepdepeHLHs U AUPPaAKLHUA BOJH), NPSAMOJMHENHOe pacnpocTpaHeHHe, OTpaKeHHe MU
npesioMJIEHHE CBETA, NOJHOEe BHYTpPEHHee OTPa)KeHUe CBeTa, pa3/iokKeHUe 6Gesoro CBeTa B CHEKTP U CA0XKeHue
CNEeKTPa/IbHBIX IIBETOB, eCTeCTBEHHAsl PaJMOAaKTUBHOCTb, BOSHUKHOBEHHE JIMHEHYAaTOro CIeKTpa U3JIydeHHs ) IO
ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE ONBITOB, e MOHCTPUPYIOLIMX JaHHOEe pU3NYEeCKOe sIBJIEHUE;



o pacrnosHaBaTh NpPOsIBJI€HHe H3yYyeHHbIX QU3NYeCKUX fABJEHUH B OKpyxawlleM Mupe (B TOM 4Yucie
dusnyeckue ABJEHUA B NpUpOJe: NPUJIUBBI U OTJMUBBI, JBHKeHHUe MJjaHeT COJTHEYHOH CUCTEMbl, peaKTHBHOe
JIBIDKEHME KUBBIX OPraHU3MOB, BOCIIpUsITHE 3BYKOB XKUBOTHBIMH, 3eMJIeTpsiCEHUE, CelicCMUYeCKre BOJIHBI, IlyHaMU,
9X0, IIBeTa TeJ, ONTHYECKHe sIBJEHUsS B HpUpPOJe, GHOJOrMYecKoe AeHCcTBHe BHUAHUMOTO, YJAbTpadroeTOBOIO U
PEHTTEeHOBCKOT0 U3JIyYEeHUH; eCTECTBEHHBIH PaJIuOAKTUBHBIA GOH, KOCMUYECKHE JIYYH, PAJUOAKTUBHOE HU3JIy4eHUe
NPUPOJHBIX MUHEpAJIOB; JleHCTBUE PaJIHOAaKTHBHBIX WM3/y4eHUH Ha OpraHM3M yesioBeKa), IPHU 3TOM IepeBOJUTb
NpaKTHUYeCKYIo 33/jla4y B y4eOHY10, BbIAENATh CyLlleCTBEeHHble CBOXCTBA/IPU3HAKU GU3NUECKUX SBJIEHUN;

. ONKCBIBATb M3y4YeHHble CBONCTBA TesJ U QU3MYeCKHe SIBJEeHMs, UCNOo/b3ysA (U3MyecKue BeJUYUHbI
(cpepHsiT ¥ MrHOBEHHAasl CKOPOCTb Teja INpd HEPABHOMEPHOM /[IBIDKEHHH, YCKOpDEHHE, MepeMelieHUe MpU
PaBHOYCKOPEHHOM NPSIMOJIMHEHHOM JIBMKEHHUH, YTJI0Basi CKOPOCTh, IEHTPOCTPEMHUTENbHOE YCKOPEHHE, CHJIA TPEHU S,
CUJ1a yIpyToCTH, CUJIa TSKECTH, YCKOpeHHe CBOGOAHOI0 aJleHHs], BEC TeJla, IEHTP TsKeCTH TBEPAO0ro Tesa, UMIYJIbC
TeJsla, UMITYJIbC CUJIbl, MOMEHT CHJIbI, MeXxaHHUYecKasl paboTa U MOIHOCTb, IOTEeHIMa/JbHasA 3HEPTUs TeJla, IOJHATOro
Ha/i TOBEPXHOCTbIO 3€eMJIM, MOTeHIMaJbHasg 3HEpPrus CKaTOM INPYXKUHbI, KUHETH4YecKass 3Heprusi, MNoJHas
MexaHUYecKasl IHeprus, Mepro/; U 4acToTa KoJe6aHuH, Tepro/| MaTeEMAaTHUYECKOr0 U MPYKUHHOTO MasiTHUKOB, JIJIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBeTa, NOKa3aTe/b NpeJOMJIeHUs CpeJbl); IPU ONHCaHUHU
NpaBUJIbHO TPaKTOBAaTb (PU3MYECKHUH CMBICJ UCMOJb3yeMbIX BeJHWYHH, UX 0003HaYeHUs U eJUHUIbl QU3NIECKHUX
BEeJIMYUH, HaXoJUTb GOPMYJIbl, CBSI3bIBAIOINE JaHHYI QU3UYECKYI0 BEJUYHMHY C APYTMMU BeJUYUHAMH, CTPOUTH
rpaduKu U3yYyeHHbIX 3aBUCUMOCTeN PU3HYECKHUX BEJUYUH;

. XapaKTepHU30BaTb CBOWCTBa TeJ, GU3MYeCKHe SBJEHHUS U IPOLECChl, UCIOJb3Ys 3aKOH COXpPaHEHHUs
3Hepruy, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIUI CyNEePIO3ULUHU CUJI, IPUHLIUI OTHOCUTENBHOCTH ['anuies, 3aKOHBI
Hpl0TOHA, 3aKOH COXpaHeHUsl UMITYJIbCa, TEOPEMY O KHHETHYEeCKOW 3Hepruy, 3aKoH ['yka, 3aKoH bepHyJid, 3aKOHBI
OTpa)XeHHUS W TIpeJIOMJIEHUs CBeTa, GOPMYJly TOHKOH JIMH3BI, IJIAHETAPHYK MOJeJib aTOMa, HYKJOHHYI MO/JieJb
aTOMHOTO f/Ipa, 3aKOHbI COXpPaHEeHUSs 3apsi/J0BOT0 U MacCOBOr0 YHCeJl NIPH sIIepPHbIX peaklusx; IPU 3TOM pas3jInyaTb
c/10BeCHYI0 GOPMYJIMPOBKY 3aKOHA U €r0 MaTeMaTHYeCKOe BhIPaXKEHHUE;

. CTpouTh GU3HYeCKHe MOJIeJU peabHbIX 00'bEKTOB, IPOLECCOB W SIBJIEHUH, BblJEJATb NPU 3TOM
CylLeCTBEHHbIE U BTOPOCTENEHHbIE CBOMCTBA 06'HEKTOB, ITPOLECCOB, IBJEHUHN; NPUMEHATh GPU3NIECKHE MOJEIU /I
06'bsicCHeHUs PU3NIECKUX NTPOLECCOB U PellleH s yIeOHbIX 33/1aY;

. 00BACHATL QU3NUYeCKHe SBJIEHHUS, NPOLEeCcChl U CBONCTBA TeJs, B TOM 4YMCJe B KOHTEKCTe CUTyalul
NPaKTUKO-OPUEHTUPOBAHHOr0 XapaKTepa, U pellaTb KayeCTBeHHble 33/J|Ja4y, B TOM 4HucCJ/e Tpebyoliue YUCIEeHHOro
OLleHHMBAHMUS XapaKTepPHbIX 3Ha4eHUH GU3NUeCKHX BEJTUYUH; IPU 3TOM BbIOUPATh a/leKBAaTHYIO PU3NYECKYIO MO/JIeJIb,
BBIABJIATb NPUYUHHO-CJI€/ICTBEHHbIE CBA3W U BBICTPauBaTh JIOTUYECKYIO LIENOYKY PacCyJAeHUl U3 2—3 Laros C
OIIOpOH Ha U3y4YeHHble CBOMCTBA GU3HNYeCKUX ABJeHUH, pu3nyecKkre 3aKOHbI, 3aKOHOMEPHOCTH U MOJIeJIN;

. yBEPEHHO pelllaTb pacyéTHble 3a/la4M 10 M3y4yaeMbIM TeMaM Kypca GU3HMKH, BbIOUpas aJleKBaTHYIO
dusnyYecKy0 Mojesb, C UCII0Jb30BaHUEM 3aKOHOB U QOpPMYy.JI, CBA3bIBAIOIIUX QHU3UYECKHe BeJUYMHbBI; 3allUChIBATh
KpaTKoe YyCJI0BHMEe M pa3BEPHYTOe pelleHWe 33aJa4M, BbISBJAATbH HEAOCTAOIHe WM U3ObITOYHbIE [JlJaHHBIE,
000CHOBBIBaTb BbIOOpP MeTO/a pelleHUs 33J]Ja4y, UCI0JIb30BaTh CIIPAaBOYHbIe JaHHble, IPUMEHATb MeTO/Abl aHa/lIU3a
pa3sMepHOCTeH, UCNI0/IBb30BATh rpaduiecKre MeTOAb] pellleHHs 3aa4, IPOBOAUTL MaTeMaTU4eCcKHe NTpeobpa3oBaHus
Y PacyéThl, OLleHUBATb PeaIMCTUYHOCTD M0JIyYeHHOr0 3HaueHUs pU3NUeCKOl BeJIMYMHBI U ONpe/ie/IiTh Pa3MepPHOCTb
$U3MYeCcKOl BEJMYHHBI, TOJIYY€HHOW IPYU peLIeHUH 3aJa4Y;

. pacno3HaBaTh MPo6JeMbl, KOTOPble MOXKHO PELIUTh MPY NOMOIY U3UIECKUX METO/OB, U Mpe/JaraThb
OpPUEHTHUPOBOYHBIN CHOCOG pelleHHs; B ONMHMCAHUW UCC/Ie0BaHUS PaClo3HABaTh MPOBEPSEMOE MPeNoJIOKEHUE
(runorte3y), OLEHUBATh MPABUJIBHOCTh MOpsAKAa MPOBeJEeHUS HCCAe0BaHUs, WHTEPHPETUPOBATH MOJTYYEHHBIN
pe3yJIbTarT;

o IPOBOAUTDL ONBITHI 110 HAG/IIOJeHUI0 GU3UUECKUX ABJIEHUN WM PU3UUECKUX CBOMCTB TeJl (U3y4yeHHe
BTOpOro 3aKoHa Hbl0TOHA, 3aKOHA COXpaHeHUsI IHepruy; 3aKOHA COXpaHeHUs UMIYJIbCa, lelcTBUe 3aKkoHa bepHy/uu
Y BO3HHUKHOBEHME NMOABEMHOM CHUJIbI KPbLJIA, 3aBUCUMOCTb NEPUOJA KOJeOaHUH MPYyKMHHOI'0 MasiTHUKA OT MacChl
rpy3a M JKECTKOCTM MPYXKUHBI U HE3aBUCHMOCTb OT AaMIUIMTYJAbl MaJsblX KoJieGaHUH; MpsSMOJMHEHHOe
pacnpocTpaHeHue CBeTa, pa3/ioxeHue 6eJI0ro CBeTa B CIIeKTP; U3y4yeHHe CBOMCTB U306 paXkeHUA B IIJIOCKOM 3epKaJjie U
CBOMCTB H306pakeHUs1 NpejMeTa B cobUpawoLledl JiMH3e; HabGJ/AI0JeHHe CIUIOLIHBIX U JIMHEHYaThIX CIEeKTPOB
usydeHus1): GopMyIUpOBaTh NPOBepsieMoe MpeAnoaoKeHre (TUII0Te3y) 0 BO3MOXHbBIX pe3y/IbTaTax HabJ/0eHHH,
CaMOCTOSITEJIbHO COGUpATh YCTAaHOBKY M3 U30BITOYHOTO Habopa 06OpYyZOBaHUs; ONUCBIBATH XOJ ONbITA U
bopMyIMpoBaTh BLIBOJBL;

o OPOBOAUTbL MpPH HEOO6XOJUMOCTH CEPHI0 MpPSIMbIX HW3MEpPEeHWH, ompejiesisis cpe/iHee 3HaYeHUe
HM3MePSIEMOM BEJIMYMHBI U OMNpeJesisisi MOTPENIHOCTb Pe3yJbTaTOB MPSIMbIX HW3MEpPEeHHH; 060CHOBLIBATH BBIGOP
cnoco6a U3MepeHusi/U3MePUTENbHOr0 PUOOPa;



o IPOBOAUTb KOCBEHHbIe U3MepeHUs PU3UUEeCKUX BeJMUYMH (Cpe/HAA CKOPOCTb U yCKOpeHUe TeJsa NpU
PaBHOYCKOPEHHOM /JIBMXKEHUH, yCKOpeHHe CBOOOAHOr0 NafleHusl, ECTKOCTb INPYKUHBbI, KO3QPULMEHT TpeHUs
CKOJIbXKeHUS, MexaHW4ecKas paboTa U MOLIHOCTb, YaCTOTa U Nepuo/, KojeGaHUM MaTeMaTH4YeCKOro U NPY>KUHHOTO
MasiTHUKOB, QOKYyCHOe pacCcTOosiHMe cobGuparoliell JIMH3bl U eé OINTHYecKas CuJa, paJuoaKTUBHBIM ¢oOH)
WCII0/Ib30BaHUEM AHAJIOrOBBIX U LIIMGPOBLIX NPHUOOPOB: 060CHOBLIBAThH BbIGOP MeTOZa M3MepeHHs, MJIaHUPOBATh
M3MepeHHsl; CaMOCTOATEJbHO COOMPATh 3KCIEPUMEHTA/bHYI0 YCTAHOBKY; BBIYMCJATH 3HAuYeHHE BeJHWYUHBI U
aHaJIM3UPOBATh MOJIyYEeHHbIE Pe3yIbTaThl, OLEHUBAsl IOIPELIHOCTb Pe3yJIbTaTOB KOCBEHHBIX U3MEPEHHUH;

o IPOBOAUTL 3KCIIEPUMEHTA/bHbIE UCCIE0BAHNUS 3aBUCUMOCTEH (U3HMYECKUX BEJUYMH (3aBUCHUMOCTH
NyTH OT BpEMEHU MpPH PABHOYCKOPEHHOM /[BIKEHHH 6e3 HayaJbHOM CKOPOCTH; 3aBUCHUMOCTb CHUJIbI TPEHHUS
CKOJIB)KEHUSI OT CUJIbl HOPMAJIBHOTO JIaBJEHHUs, IEPHO/ia Koe6aHUM MaTeMaTH4eCKOTO MasgTHHUKA OT JJIMHbI HUTH;
onpejie/ieHHe YCKOpeHUs CBOGOJHOrO MaZleHUs; HCCAeJJoBaHHe H3MEHEHUsl BeJUYUHbl U HalpaBJeHUs
HMHJAYKUMOHHOTO TOKa; 3aBUCHMOCTbD YTJia OTPaXEeHUs CBeTa OT YIJIa NaJleHus, yIJa NpeJoMJIeHHs OT yIja NaZeHus
CBETOBOIO JIy4a; UCCJelOBaHHE TPEKOB: U3MepeHUe SHEPTUU YACTHUIbI 10 TOPpMO3HOMY NyTH (1o ¢oTorpadusam)):
COBMECTHO C y4MuTeJeM QOpMyJUpoBaThb 3ajayy M TUIOTe3y MCCAeA0BaHUSA, CaMOCTOSTEJbHO IJIAHUPOBATH
HCC/eJOBaHHUe, CaMOCTOSITEJIbHO COOMpaTh 3KCIIEPUMEHTANbHYI0 YCTAHOBKY, IPEJCTaBJIATb IOJyYeHHbIe
3aBUCUMOCTH QU3UYECKUX BeJHUYMH B BUJe TabJHUL U rpadUKoB, OLleHUBATh NOTPEIIHOCTH, JeJaTh BbIBOJBI IO
pe3y/ibTaTaM UCCIel0BaHUS;

. co6JII0jaTh TpaBuJIa 6e30MacHoro TpyZa Ipu paboTe ¢ 1abopaTOPHBIM 060PyJ0BaHUEM;

. XapaKTepU30BaTb MNPUHIMINBI JeWCTBUS H3yYeHHbIX NPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKHUX MPOLECCOB C ONOPOM HA UX ONMHUCAHU (B TOM YHCJIe: CIUAOMETP, JaTYNKU MOJI0KEHUS1, PACCTOSTHUSA
YW YCKOpEHMS, paKeTa, 3X0JIOT, OYKH, MepucKom, ¢oToanmnapaT, MUKPOCKOI, TeJEeCKOM, ONTUYEeCKHEe CBETOBO/bI,
CHEKTPOCKOII, 103UMETP, KaMepa BusibcoHa), UCIOJIB3ys 3HAHUSA O CBOMCTBAX QU3NYECKUX SIBJIEHUH U He 06X0IMble
dusnYecKre 3aKOHOMEPHOCTH; MCI0/Ib30BaTh CXEMbI M CXeMaTUYHbIe PUCYHKU U3YYEeHHBIX TEXHUYECKUX YCTPOUCTB,
HM3MepUTeNbHbIX TPUOGOPOB U TEXHOJIOTUYECKUX MPOLECCOB NMPH PelIeHUH YIYeOHO-NPAKTUIECKUX 33/]a4; ONTHYECKHUE
CXeMBI JIJIs1 HOCTPOEHUS U306 pAXKEHUH B IJIOCKOM 3epKaJie U COOHpaoLel JIUH3E;

. NPUBOJUTb NPUMEPHI/HAXOAUTh HHOOPMAIMI0O O MOpUMepax MNPAKTUYECKOrO HCIOJIb30BAHUSA
¢$U3MYeCKHMX 3HAHWM B NOBCEJHEBHOM XU3HHU JJis1 obecrneyeHHs1 6e30MaCHOCTH NMpPH OOpalieHUH € Npubopamu U
TeXHUYEeCKMMHU YCTPOHCTBAaMH, COXpAaHEHHS 3J0pOBbs U COOJIIOJJeHUS HOPM 3KOJIOTMYEeCKOro MOBeJeHUsl B
OKpy»Kalolllel cpefie;

. OCYIIECTBJIATh MOUCK HHOpMauu GU3UYECKOTO COJlepXKaHUsA B ceTH UHTeEpHeT, caMOCTOSTEIbHO
$opMyIUPYS MOUCKOBBIHN 3aMpPOC, HAXOAUTh MY TU ONpe/esIeHUs J0CTOBEPHOCTH MOJy4YeHHOU HHPOpMaIUM Ha OCHOBE
MMeLUXCSA 3HaHUU U JONOJTHUTENbHbIX UCTOUHUKOB;

o MCIO0JIb30BaTh NPH BBINOJHEHUU YYeOHBIX 33laHUH HAy4YHO-NOMYJISIPHYIO JUTEPATypy GU3NYECKOro
CoZiepKaHus, CIpaBOYHble MaTepUasbl, pecypchl ceTU VHTepHeT; BjIaZeTh NMpUEMaMH KOHCIEKTHPOBAHUsI TEKCTa,
npeo6paszoBaHust UHGOPMAIMK U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

. CO3/1aBaThb COOGCTBEHHbIE MHMCbMEHHbIE U YCTHBIE COOOIEHHUsI HA OCHOBE HH(OPMALUHU U3 HECKOJBbKHUX
HMCTOYHHUKOB PU3NYECKOT0 COZlep>KaHusl, My6JUYHO NPeJCTAB/IATDb pe3yabTaThl IPOEKTHON UM HCCe/l0BaTelbCKON
JleATeJIbHOCTH; IPU 3TOM I'PaMOTHO UCNO0JIb30BaTh M3y4YeHHbIN NOHATUNHBIN annapaT U3y4aeMoro paszesia GU3nKu
Y COMPOBOX/JATh BBICTYIIJIEHHE NTpe3eHTal el ¢ y4éTOM 0COGeHHOCTeH ayJUTOPHUN CBEPCTHUKOB.



TEMATHUYECKOE IIVTAHUPOBAHHME.

7 KJIACC
Ne | HammeHoBaHue Konunuectso | Buabl gearenbHoOCTU
n/n | pa3genos u Tem | yacos

nporpammbl

Pasgen 1. ®Pu3unKa u e€ ponb B NO3HaHUM OKpYXKatowero mupa (7 u)

1.1.

®dunsmKa — HayKa o
npupoge

BbISIBJIEHHE  pa3JuM4Yuid  Mexay  OU3MYECKMMH W XUMHUYECKUMHU
npeBpalieHUusIMU (MC — XUMUSA);
pacno3HaBaHHe  (U3WYECKHUX  SIBJEHHUH: MeEXaHUYECKUX, TEIUIOBBIX,
3JIEKTPUYECKHUX, MarHUTHBIX Y CBETOBBIX;
HabJioleHue U onucaHue pU3n4ecKUx ABJAEHUH;

1.2

dusnyeckue
BeJIUYUHBI

ompejie/ieHHe IieHbl JieJIeHUs1 [IKaJbl W3MEPHUTEJbHOro mNpu6opa;
M3MepeHue JIMHEHHBIX pasMepoB TeJl U MPOMEXYTKOB BpEMEeHU;
onpejieseHue HOrPENHOCTH npu NPSAMBIX H3MepEeHHsIX;
M3MepeHue 06bEMa KUJKOCTH U TBEPAOro Tesa;
u3MepeHue IJIOIIA U c MOMOII[bIO najeTKy;
H3MepeHHue TeMIlepaTypbl INIPU IIOMOINM XHUAKOCTHOroO TepMoOMeTpa H
JaTyrKa TeMIIepaTyphbl;
usMepeHue BpEMEHY;
onpejieseHue pa3mepoB MaJibIX Tes METO/IOM pAIOB;
BBINIOJIHEHHWE TBOPYECKUX 33/laHUN 10 TMOHUCKYy CIOCOG0B U3MepeHUs
HEKOTOpbIX (QHU3NUYECKUX XapaKTEPUCTHUK, HampuUMep, pa3MepPOB MaslbIxX
06 bEKTOB (BOJIOC, TPOBOJIOKA), YAAJIEHHBIX 00'EKTOB, 60JIbIINX PACCTOSTHUH,
MaJIbIX TPOMEXYTKOB BpeMeHHU;

1.3

EcTecTBeHHO-
Hay4YHbIN METO/,
MO3HAHUSA

BbI/IBMKEHUE FMII0TE3, 06'bACHSAIOIINX IPOCTHIE SABJEHUS, HAIPUMep: NoYyeMy
OCTaHAaBJIMBAaETCs JBMKyllleecs N0 TOPU30HTAJbHOM MOBEPXHOCTHU TeJIo;
NoyeMy B »KapKylo MOToJly B CBETJION OfeX/e NMpOoxJaZHeld, 4eM B TEMHO;
BbI/IBH)KEHHE uzen 0 crnoco6ax NpOBEpPKHU TUIOTE3;
IpPOBeJeHHE UCCJIEJOBAHUS 10 IPOBEPKE KaKOH-I1M60 rMNoTe3bl, HAIpUMep:
JaJIbHOCTb NOJIETA LIapUKa, MyIleHHOr0 rOpU30HTaNbHO, TeM 00JIbllle, YeM
6oJIblIIe BbICOTA My CKa;
NOCTpPOEHUe NPOCTeNIIUX MoJeiell pU3NUeCcKUX IBJeHUU (B BUJle pUCYHKOB
WJIM  CXeM), HampuMmep  NaZileHHe  TNpeAMeTa;  NpPSAMOJUHeHHoe
pacnpocTpaHeHUe CBeTa;

HToro no pasgpeny

Pasaen 2. NepBoHauyanbHble CBegeHUA O CTPOoeHUU BewecTsa (7 u)

2.1

CtpoeHue
BelleCTBa

Ha6mo;[ex-me W UHTephnpeTanusa ONbITOB, CBUAETEJbCTBYHOIINUX 06 aTOMHO-
MOJIEKYJIADHOM CTPOE€HHWHU BelleCTBA: ONBbIThI C PACTBOPEHHEM pPA3JIMYHBIX

BellleCTB B BOJE;
OLleHKa pa3sMepoB aTOMOB M MOJIEKyJl C MCNOJb30BaHUeM ¢oTorpadui,
M0JIy4eHHbIX Ha aTOMHOM CUJIOBOM MMKpOCKOIle (ACM);

onpejaesieHrue pasMepoB MOJIEKYJIbI METOAO0M PAAOB;




2.2 | IBmxeHue
Y B3aMMO/JIefCTBUE
YacTHI] BelllecTsa

Ha6mop[e1-me U O0OBbsICHEHHE 6POYHOBCKOFO ABHUXXEHUA U dABJIEHUA
anbdysuuy;

npoBeJieHUE )4 06 bsICHEHHE OIIbITOB 1o H36H}0ABHI/I}O TEeIJioBOro
pacmupeHus rasos;
NpoBeJieHHE U 00'bSICHEHUE ONBITOB MO 06HAPYKEHUIO CUJT MOJIEKYJISIPHOTO
HNPUTSHKEHUS U OTTAJIKHWBaHUS;

2.3 | ArperaTHble
COCTOSIHUSA
BelleCTBa

nucaHue (C UCIOJIb30BAaHMEM MPOCThIX MoOJiesiell) OCHOBHBIX pas3M4ui B
CTPOEHHUHU rasos, KUJLKOCTeH u TBEPJbIX TeJs;
00'bSICHEHHE MaJIOW CKUMaEMOCTH >KUJKOCTEH U TBEPJABIX TeJ, 0OJIbIION
CKUMaeMOCTH rasos;
06bsICHEHHEe COXpaHeHHs1 GOpMbl TBEPABIX TeJ M TEKYYECTH KHIKOCTH;
IpoBeJieHNe OMNbITOB, [OKa3blBAaIOIIUX, YTO B TBEPJOM COCTOSSHUH BOJBI
YaCTUIIbl HAXOASATCS B CPEHEM Jlasiblile APYT OT Apyra (IIIOTHOCTb MEHBLIE),
yeM B XKUJKOM;
yCTaHOBJIEHHE B3aHMOCBSA3U MeX/y 0CO6eHHOCTSIMU arperaTHbIX COCTOSTHUH
BOJAbl W CylleCTBOBaHHWEM BOJAHbIX opraHusamMoB (MC — o6uosorus,
reorpadus);

HUroro mo pasgeny

Pasgen 3. iBuXKeHne 1 B3aumopgeiicteue Ten (66 u)

3.1 | MexaHuuyeckoe
IBUXKEeHH e

30

HCCielOBaHHE PAaBHOMEPHOIO JIBUXKEHHUS U OIpefieJieHHe ero MPHU3HAKOB;
HabJIl0/leHue HEPAaBHOMEPHOTO JIBUXKEHUS U ONpeJie/IeHUe ero OTJIUYUHM OT
PaBHOMEPHOTO JIBIDKEHUST;
u3ydyeHue CBOGO/THOTO naJieHus TeJ pa3Hoi Macchl;
3KCHNEpUMEeHTATbHOE JI0Ka3aTe/JbCTBO, YTO CBOGOAHOE MajieHHe — MpUMep
HepaBHOMEPHOI0 JABWXeHUs (C UCIOJb30BAHUEM 3aMeJJIEHHOr0 pexXuMma
CbEMKHU);

NoJiy4eHUe U aHa/IU3 IPadUKOB 3aBUCUMOCTH MYTH U CKOPOCTU OT BPEMEHH;
peleHue 3aia4 (B TOM YucJie rpapuyecKUM METO/I0M) Ha ONpe/ieJIeHHe My TH,
CKOPOCTH ¥ BpEMEHU PAaBHOMEPHOTO JIBUMKEHMUS;

3.2 | UHepuus, macca,
IJIOTHOCTDb

10

06bsICHEHWEe W INPOTHO3WPOBAHHUE SIBJEHHUH, O0OYC/IOBJIEHHbIX WHEpPIUEH,
HapuUMep: YTO MPOUCXOAUT MNPU TOPMOXKEHHUHU HWJM PE3KOM MaHeBpe
aBTOMOGWJISA, TTOYeMy HEBO3MO)XHO MTHOBEHHO MPEKPATHUTh JBUKEHHE Ha
BeJiocuIe e Wau caMmoKare U T.JI.;
NpoBeieHHWe U aHaJU3 OMNbITOB, [JeMOHCTPUPYWINNX 3aBHUCUMOCTb
W3MEHEHUSI CKOPOCTU TeJa OT ero Macchl MPU B3aUMOJAENHCTBUU TeJ;
NpOBeieHHEe W aHaJ/IU3 OMNbITOB, JEMOHCTPUPYIONIUX U3MeHeHHe CKOPOCTHU
JBWXKEHHUS TeJa B pe3yJjbTaTe JAeHCTBUSI HA HEro Jpyrux TeJ;
NpoBeieHHWe W aHaJU3 OMNbITOB, JEeMOHCTPUPYWIINX 3aBHUCUMOCTb
W3MEeHEeHUs] CKOPOCTHU TeJla OT €ro MacChl NpPU B3aUMOJIEMCTBUU TeJ;
HM3MepeHue Macchl Tesa PasIUYHBIMU croco6amuy;
peliieHUe 33/Jjla4 Ha OMpeJieieHMe MacChl TeJsa, ero 00’béMa U MJIOTHOCTY;
omnpejiesieHHe IJIOTHOCTH TeJla B pe3yJibTaTe HU3MepeHHUs ero Macchl U
00BbEMa;

3.3 | Cusa. Bugb! cua

26

M3y4yeHHe B3aUMOJENCTBUs KaK MPUYUHbI U3MEHEHHUs CKOPOCTU TeJa WU
ero AebopManuy;
OTKCaHWe PeaJbHbIX CUTYallMid B3aUMOJENCTBHUS TeJ C IOMOUIBI0 MOJIesel,
B KOTOPBIX BBOJIUTCS MOHATHE U HU306paXkeHHe CHUJIB;
M3y4yeHue CHJIBI yIpyrocry;
HCCleloBaHUe 3aBUCMMOCTH CUJIbI yOPYTOCTH OT YAJUHEHHS PEe3UHOBOTO
HIHypa WJIH NPY>KHUHBI (c mocTpoeHueM rpaduka);
aHaAIM3 MPAKTUYECKUX CUTYALUH, B KOTOPBIX MPOSIBJISETCSA JIEUCTBUE CHUJIbI




ynpyroctd  (ympyroctb Ms4a, KpOCCOBOK, BETOK JiepeBa U Ap.);
pellleHHe KayeCTBEHHbIX 33Jlay, CBA3aHHBIX C fABJEHHWEM TATOTEHHUS;
06bsICHEHHEe OPOUTANIBHOIO JIBU)KEHUSI TIJIaHET C UCNOJb30BAaHUEM SIBJIEHUSA

TATOTEHUS u 3aKOHa WHepLUU (MC — acTpoHOMHUS);
M3MepeHue Beca Tesa o MOMOLbIO JAUHAaMOMETPa;
000CHOBaHUE 3TOro crocob6a HM3MepeHus;
aHa/Iu3 U MOJleJIMPOBaHUe SIBJIEHUS HEBECOMOCTHY;
3KCIepUMeHTa/bHOe TOJIydeHUe NMpaBuJa CA0KEHHUS] CUJI, HalpaBJIeHHbIX
BJ10J1b OJTHOM NpsIMOM;
omnpejeseHue BeJIMYMHBI paBHOZeHNCTBYyOLIEN CUJT;

W3y4YeHHEe CUJIbl TPEHUs CKOJIbXKEHUSI W CUJIbl TpPEeHHUs IOKOS;
WcCleloBaHUe 3aBUCUMOCTH CUJIbl TPEHUS] OT CHUJIbl JJaBJIEHUSI U CBOHCTB
TPYyLIUXCA MOBEPXHOCTEN;
pellleHre KayeCTBEHHbBIX 33/ja4, OCHOBAaHHBIX Ha aHaJIU3€ HPAKTHYECKUX
CUTyal[MH, B KOTOPbIX MPOSBJISETCS JeMUCTBUE CUJIbI TPEHUS, UCIOJIb3YIOTCS
CrocoGbl €€ YMeHbllIeHNUs WM YBeJUYeHHUs1 (KaTaHue Ha JIbDKaX, KOHbKax,
TOPMOXKEHHe aBTOMOGWJISI, MCIOJIb30BaHHWE MOJALIMIHUKOB, T[JIaBaHUE
BOJTHBIX >KHUBOTHBIX 1 JIp.) (MC — 6uoJiorHsA);

HToro no pasapeny

66

Pasnen 4. lasneHune TBepapiX Ten, XXUaKocten 1 rasos (28 u)

4.1 | llaBnenue. 7 aHa/IM3 U OOBbSACHEHHE ONbITOB U NPAKTUYECKUX CUTYalMH, B KOTOPBIX
[lepenaua HPOSIBJISETCS cuia JlaBJIEHUS;
JlaBJIeHNs 000CHOBaHHE CIOCOOOB yMeHblIeHUs W yBeJUYeHUs JaBJIeHUs;
TBEp/bIMU TeJaMH, M3yyeHHe 3aBUCHMMOCTH JaBJieHUsl Trasa OT 00bEMa U TeMIepaTyphbl
KUJKOCTSIMU U u3yyeHHe OCOOEHHOCTeH TIepeJjayd [JaBJeHUs TBEPABIMU TeJsaMH,
rasamu KUJKOCTAMHU U rasamu;

060CHOBaHMEe pe3yJIbTAaTOB ONBITOB OCOGEHHOCTSMH CTPOEHUS BellecTBa B
TBEPJIOM, KUJKOM Y ra3006pa3HoOM COCTOSIHUSX;
3KCNepuMeHTalbHOe Jl0Ka3aTeJIbCTBO 3aKOHa [lackans;
pelleHue 3a4a4 Ha pacyéT AaBJeHUd TBEPLOro TeJa;

4.2 | laBaenue 7 uccjie[JoBaHMe 3aBUCHMOCTH JiaBJIeHUS XKUJKOCTH OT IJIyOUHbBI NOTPYKEeHUs
KUJIKOCTH U IJIOTHOCTH KUJKOCTH;

HabJiloleHue W O00'bACHEHHEe THUAPOCTAaTUYeCKOro MNapaZioKca Ha OCHOBe
3aKOHa [Mackans;
u3ydyeHUe COOOIALIUXCS COCY/10B;
pelieHHue 3aa4 Ha pacyér JlaBJIeHUs KUJKOCTH;
06bsICHEHHE NpUHIMIA JelcTBUa T/ paBJIUYeCKOTO npecca;
aHaMuM3 W OObfACHEHHWEe TIPAKTUYECKUX CUTyaluH, JeMOHCTPUPYIOIINX
IposiBJIeHNe AaBJIeHHs *KUAKOCTH U 3aKoHa [lackass, HanpuMep Nponeccos
B OpraHusMe IMpu TIJy60KOBOAHOM HbipssHUM (MC — 6uosiorus);
aHa/IM3 CUCTEeM BOJONIPOBOJA;

4.3 | AtmocdepHoe 7 3KCIepUMeHTalbHOE OoOHapyXeHUe atrMochepHOro JlaBJIEHUST;
JlaBJieHHe aHa/M3 U OO'bSICHEHHE ONbITOB M MPAKTUYECKUX CUTyaL UM, CBI3aHHBIX C

JleficTBUEM atMocdepHOro JlaBJIeHUS;
IJIaHUpOBaHHUe U IIOCTaHOBKa OMbITa c cudoHOM;
06'bsICHEHHME CyIleCTBOBAaHUSI aTMOChephI Ha 3eMJIe U HEKOTOPBIX MJIaHETaX
WJIM eé OTCYTCTBUS Ha Jpyrux IulaHetax W JyHe (MC — reorpadus,
acTpOHOMHUS);

pelleHHe KayeCTBEHHBbIX U PACUYETHBIX 3a/ay, CBA3aHHBIX C JelCTBHEM
aTMocdepHOro JjaBjeHus], U3MeHeHHeM IIJIOTHOCTH aTMoChephl € BEICOTOM U
3aBUCUMOCTBIO aTMocdepHOro JlaBJIeHUs oT BBICOTBI ;




u3y4yeHue yCTpOMCTBa GapoMeTpa-aHepPOUa;
KOHCTPYHUPOBaHUE IPOCTENLIEro MAaHOMETPA;

4.4

JleiicTBue
KUJKOCTH U rasa
Ha MOTPYy>KEHHOE B
HHX TeJIO

3KCIIepUMeHTa/JbHOEe OOHapy)XeHWe [JeHCTBUSA >KUAKOCTM W Trasa Ha
NOTPY>KEHHOE B HUX TEJIO;
onpejiesieHe BbITAJIKUBAIOIIEH CUJIbI, IeHCTBYIOLIEN Ha TeJIO, TOTPYKEHHOE
B KUJKOCTB;
npoBeieHHEe W OOCYXJleHHe ONBITOB, JEeMOHCTPUPYIOUUX 3aBUCUMOCTb
BbITAJIKUBAWIEN CUJIbI, JeHCTBYIOLIel Ha Tejlo B KUAKOCTH, OT 06bEMa
NOTPYKEHHOH B JKHUAKOCTb YacCTU TeJa U OT IUIOTHOCTH JKUJAKOCTH;
vccieloBaHUe 3aBUCUMOCTU Beca TeJia B BOJie OT 00'béMa MOTPYKEHHOU B
KUJIKOCTh 4acTu Tesa;
pelileHUe 33/1a4 HA TPUMeHeHNe 3aKOHa ApXHUMe/ia ¥ YCJIOBUS MJIaBaHUS TeJ;
KOHCTPYHUpPOBaHHE apeoMeTpa;
KOHCTPYHWPOBaHUE JIOJIKU U ONpe/ieJieHHe e€ rpy30nobEMHOCTH;

HUroro no paszeny
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Pasgen 5. PaboTta, MOLWHOCTb. dHeprua (17 u)

5.1

Pa6oTta
Y MOIJHOCTb

3KCIepUMeHTAJbHOE ONpeJie/leHHe MeXaHUYeCKOH paGoThbl CUJbI TSHKECTH
IpU NaZleHUH TeJla U CUJIbl TPEHUsI TP PaBHOMEPHOM NepeMelleHUH TeJla 1o
rOPU30HTaTbHOH MOBEPXHOCTH;
pacyéT  MOLIHOCTH, pa3BHUBaeMOM MpU TOLbEME 10 JIECTHHUIE;
pellleHHe 33/jay HAa PAcYET MEXaHUYECKOM PaboThl U MOLHOCTH;

5.2

[IpocThie
MeXaHU3Mbl

onpefeneHne BbIMIPbIa B CWe MPOCTbIX MEXaHW3MOB Ha npumepe
pbluara, NoABUMKHOIO M HENOABUMKHOrO 6/10K0B, HaK/IOHHO I NMI0CKOCTK;

nccnenoBaHme ycnosma paBHoOBECKUA Pblvara,;

pelleHne KayecTBEHHbIX 33[ay, CBA3AHHbIX C BbiABNEHMEM AeUCTBUA
MPOCTbIX MEXAaHWU3MOB B Pa3/INYHbIX MHCTPYMEHTAX U NPUCNocobaeHunsXx,
NCMOb3YEMbIX B BbITY U TEXHUKE, @ TaKXKe B XMUBbIX opraHusmax (MC —
6uonorus);

3KCNepuMeHTaIbHOE JO0Ka3aTe/IbCTBO paBEHCTBA pa60T npu npyumeHeHnn
NPOCTbIX MEXAHU3MOB;

onpeaeneHne KM noaBu»KHOro U HenoaBWKHOro 6/10Ka, HaKAOHHOWM
NAOCKOCTY;

peLlleHune 3aaa4 Ha NPMMeHeHWe Npasuia PaBHOBECUA pblyara U Ha pacyéT
Kna;

5.3

MexaHuyeckas
3HepTrUs

3KCNepUMeHTalbHOE omnpeiesieHUE W3MEeHEeHHUs KHHEeTHYEeCKOoMH
Y MOTeHLIMAJbHOH 3HEpPruM Tejla NMPU €ro CKaTbIBaHWH [0 HaKJOHHOH
IIJIOCKOCTH;

dbopMysMpoBaHHEe Ha OCHOBE MCC/AeOBaHWsS 3aKOHA COXpaHEHUs
MeXaHU4eCKou 3HEpruy;
o0CyXJleHHe TpaHWI, NPHMEHHUMOCTU 3aKOHAa COXpaHEeHUS 3HEPTHY;
pellleHHe 33/1a4 C UCI0JIb30BAaHHUEM 3aKOHA COXPAaHEHUs SHEPTUH;

HUroro mo pasgeny
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Pasnen 6. PesepBHoe Bpema (11 u)

OBILIEE KOJTUMYECTBO
YACOB I10 [TPOT'PAMME

136

8 KJIACC

Paspen 1. Tennosble AaBneHnsa (64 u)

1.1 | CtpoeHue
M CBOMCTBa
BellecTBa

14

HabJI0/IeHHe Y MHTepIpeTals ONbITOB, CBU/ETENbCTBYIONUX 06 aTOMHO-
MOJIEKYJIIDHOM CTPOEHUM BEIeCTBa: OMbIThl C PACTBOPEHHUEM PA3JUYHBIX
BEIECTB B BO/IE;
pellileHHe 3aZiad 10 OIlleHWBAHHWIO KOJHUYECTBA aTOMOB WJIM MOJIEKYJ B
eIMHUIIE 00bEMa BEIIECTBa;
06bsICHeHMe OpPOYHOBCKOTO [BWXKEHHWS, sBJeHUs AubY3uu U pasinduil
MeX/ly HUMH Ha OCHOBE IOJIOXKEHUH MOJIEKYIIPHO-KUHETUYECKOU TEOpUHU
CTPOEHHUs BelleCTBa;
06'bsICHEHHE OCHOBHBIX Pas3/IMuUi B CTPOEHHH ra30B, KUJKOCTEH U TBEPABIX
TeJ C HCIOJIb30BaHHUEM MOJIOKEHUH MOJIEKY/ISIPHO-KHHETHYECKOH TEeOpHUH
CTPOEHHUSsI BEIlECTBa;
NpOBe/IEHKE ONBITOB MO BhIpalllMBaHHUIO KPUCTAJIJIOB OBAPEHHOHN COJIH HJIH
caxapa;

NpOBEeJiIeHHE U OObSICHEHHWE OIbITOB, JE€MOHCTPUPYIOIIUX MOBEPXHOCTHOE
HaTsDKeHWe, KamWUIIpHble  sIBJIEHHWs W sIBJIeHHe  CMadydBaHUSs;
M3MepeHune CHUJIBI MOBEPXHOCTHOI0 HaTSDKEHUS;
06'bSICHEHHE POJIM KaNW/UISIPHBIX SIBJEHUH J[JIsi MOCTYIUIEHHS BOJbI B
OpTaHU3M pacTeHuH (MC — GHOJIOTHSA);
HabJl0fleHHe, TPPOBeJleHHe W OGBsICHEHHWE ONBITOB MO HAaGJIIOEHHIO
TEIJIOBOTO  paclUIMpeHUsi Ta3oB, JKUJKOCTEH W TBEPABIX  TeJ;
06'bsICHEHHE COXpaHEHHsI 06'bEMA TBEP/IbIX TeJI, TEKYUECTH KUJIKOCTH (B TOM
YHCe pPasHUIbI B TEKY4YeCTH [Jis Pa3HbIX >KUJAKOCTEH), JaBJIEHWsl Tasa;
NPOBe/IEHKE OMbITOB, JEMOHCTPHUPYIOLIMX 3aBUCHMOCTb JIaBJE€HUs] BO3/yxa
OT ero 00'béMa U HarpeBaHUs UM OXJIAXKAEHUs], U UX 00'bsICHEHWE Ha OCHOBE
aTOMHO-MOJIEKYJISIPHOTO yUEeHHUS;
peliieHre KaueCTBEHHbIX 33/]a4 Ha OCHOBE aHa/IM3a MPaKTUYECKUX CUTYalMH,
CBSI3aHHBIX CO CBOMCTBaMMU 'a30B, JKUAKOCTEH U TBEPABIX TeJ;

1.2 | TersioBBIE
NpOoLeCcChl

50

060CHOBaHUe IpaBUJI M3MepeHus TeMIepaTyphl;
CpaBHEHHEe pa3/JMYHbIX CIHOCOGOB H3MepeHHs M UIKaJl TeMIepaTyphl;
Hab/1ofleHue ¥ O0ObsICHEHHe OINbITOB, JEeMOHCTPUDPYIOIUX H3MeHeHUe
BHYTPEHHEH 3Hepruu Tejla B pe3yJbTaTe TelJonepejadyd U pPaGoOThl
BHEILIHUX CUJT;
HabJroieHue U 06'bsICHEHHE ONBITOB, 00CYXAeHHE IPAaKTUYECKHUX CUTYaLUH,
JleMOHCTPHUPYIOIMX pa3/IMYHble BUAbI TENJIONEpe ayn: TENJIONPOBOAHOCTD,
KOHBEKLHIO, U3JIyyeHue (MC — reorpadus);
pelieHHe KayeCTBEHHBbIX 33Jlay, CBSI3aHHBIX C HW3MEeHEHHEM BHYTpEHHeH
3Hepruu Teja B pe3yJbTaTe TeIUIONEpeZayd U paboThbl BHELIHUX CHJL
HabJIloJleHue 3a CKOPOCTbI0 H3MEHEHHs TeMIlepaTypbl BOJAbl HpU eé
OXJIQXK/AEHUY;

vcCleloBaHUe SIBJEHUS TeNJI000MeHa NpPH CMELIMBAaHUM XOJIOAHOM H
ropsiuei BO/JIbI;
Ha6JII0/ieHue YCTAaHOBJIEHHS TEIJIOBOTO PaBHOBECHS IPU CONMPUKOCHOBEHUU
TeJs c pasHoi TeMIlepaTypowy;
onpejeneHue (U3MepeHHe) KOJUYECTBA TEMJIOTHI, TOJYYEHHOTO BOJOH NpHU
TelnjoooMeHe c HarpeThIM MeTalJINYeCKUM LUJIMHAPOM;
onpejeneHve  (U3MepeHHe)  y/JeJbHOM  TEMJIOEMKOCTH  BelleCTBa;




pelieHyde 3aJady, CBSI3aHHBIX C BBbIYMCJIEHHEM KOJMYECTBAa TEIUIOThl H
TEIMJIOEMKOCTH pu TeIJI00OMEHE;
aHa/JIU3 CUTyal[iid MPAKTUYECKOr0 MCI0JIb30BaHHUSI TEIUIOBBIX CBOKHCTB
BEIIECTB M MaTepUaJioB, HampuUMep, B IeJsX 3HEepProcOepeKeHust:
TEIVIOU30JISALMSA, IHeprocbeperariiyie Kpblld, TEPMOAKKYMYJIATOPbI U T. .
(MC — 3KO0JIOTHUA, TEXHOJIOTHS);
vccieioBaHue SIBJIEHU I UCTapeH sl U KOH/IeHCALlMK Pa3/InYHbIX XKH/KOCTEH;
06bsICHEHHE SIBJIEHMH HCINapeHWs] U KOHJEHCAallMd Ha OCHOBE aTOMHO-
MOJIEKYJIIPHOTO y4eHus;
pellleHHe KayeCTBEHHBIX 3a/lad M aHaJIU3 TMPAKTUYECKUX CHUTyaluH,
CBAA3aHHBIX C ABJIEHUAMHU HcrapeHust U KOH/IeHCal1};
HabJ0leHre U 06'bsICHEHHe Ipoliecca KUIEHHs], B TOM YKCJIe 3aBUCHMOCTH
TeMIIepaTyphbl KUIEeHUA oT JlaBJICHU;
omnpenesieHde  (M3MepeHHE) OTHOCHUTEJNbHOM  BJIQXKHOCTH  BO3/yXa;
HabJI0fleHHe  Tpollecca  IJIaBJEHHWS  KPHUCTA/JIMYECKOTO  BEIecTBa,

HampumMep, JIbAA;
CpaBHeHHEe MpPOLIECCOB IMJIABJEHUS KPUCTAJIMYECKHUX TeJ U pa3MsrdyeHus
npu HarpeBaHUH aMopHBIX TeJ;

onpejeneHve (U3MepeHHe) yJeJbHOW TeMJOTbl IJIaBJeHUs JbJAa;
06'bsICHEHUe SIBJIEHUH ILJIaBJIeHUS U KPHUCTALJIM3alMU Ha OCHOBE aTOMHO-
MOJIEKYJIAPHOTO y4eHus;
pelleHMe 3ajay, CBA3AHHBIX C BBIYACJEHHEM KOJMYECTBA TEIJIOTHI B
npolieccax TelnJjonepeAayy NpU IJaBJeHUH U KPUCTALIM3aLMH, UCIAapEeHUH
U KOH/IeHCallhy;
aHa/IM3 CUTyalM{d IPAKTUYECKOr0 NpUMeHeHUs SIBJeHUM IUJIaBJeHUs U
KpUCTA/JJIN3alMy, HanpuMep, I[OJy4YeHHue CBEPXYUCTBIX MaTepHaJos,
coJieBasi rpeska U Ip.
aHaIM3 paboThl U 00'bSICHEHHE NMPUHIUIA eHCTBUS TEIJIOBOTO JIBUTATEIS;
pelleHHe PacYETHBIX 33Ja4 Ha BbIYUCIEHHE KOJIMYeCTBa TeNJOThI,
BBIJIJIAIONIErocs IPH CTOPAHUM pasJUYHbIX BUA0B TomauBa, U KII/J
JIBUTaTeJIs;

IPOTHO3UPOBAaHUE U OOCYyXKAEeHHe  3KOJOTHYeCKUX  I0CJeLCTBUU
WCIO0JIb30BaHUA JIBUTaTesJell BHYTPEHHEro CropaHus, TeMJOBBIX H
TUAPO3JIEKTPOCTAHLIU U (MC — 3KOJIOTHUS, XUMHUSA);
olnpefieieHUe MOILHOCTH TeMNJIOBBIX NOTeph;
aHaJM3 OCHOBHBIX MPHUYMH TeIUIOBBIX IOTepb B  TEIJIOCETHX;
OlleHKa TeNJIOBBIX NMOTePb B MPOCTbIX MeXaHUYECKUX Ipolieccax Ha OCHOBE
3aKOHA COXpaHeHHUS Y NpeBpallleHUs] IHepTUU B MeXaHUYeCKUX U TeIJIOBBIX
npoleccax;

Hroro no pasgeny
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Pasaen 2. dneKkTpuueckme U MarHuTHble asneHus (60 u)

2.1 | dneKTpuyeckue
3apszbl.
3apsnKeHHbIe TeJsia
U UX
B3aUMOJeNCTBHE

23

Ha6mo,£[e1-u/1e )41 npoBegeHue OIIBITOB 1o 3JIEKTpU3allUH TeJl

MPU COMMPUKOCHOBEHUU U HHAYKIUeH;
HabJ10/ileHre U 06'bsICHEHHEe B3aUMO/IeCTBUS OJHOUMEHHO U PAa3HOUMEHHO
3apKEHHbIX TeJs;
pelleHue 3ajau c HCI0JIb30BaHUEM 3aKOHa Kynona;
00bsICHEHU E NpUHIMIA JEeNUCTBUSA 3JIEKTPOCKOIa;

00'bsSICHEHUE SIBJEHUH 3JIEKTPU3aLMHd IpPU CONPUKOCHOBEHHU Tesa U
WH/JYKLHEed C HCHO0Jb30BaHHEM 3HAaHWUH O HOCUTEJsAX 3JIEKTPUYECKHUX
3apsIoB B BellleCTBE;
pacrno3HaBaHUe U OOBSICHEHHE SIBJEHUM 3JIEKTPHU3AlMH B MOBCEAHEBHOU
»KU3HU;

Ha6JIr0leHue U 00'bSICHEHHE ONBITOB, HJIIOCTPUPYIOLIMX 3aKOH COXpPaHEHUs
3JIEKTPUYECKOT0 3apsaa;
HabJio/leHue U 00'bsICHEHHE ONbITOB MO MOJEJUPOBAHUIO CUJIOBBIX JTUHUM




3JIEKTPUYECKOT0 MOJIST;
HccieloBaHUEe [JeMCTBUS 3JEKTPUYECKOr0 TOoJisi Ha IMPOBOJHUKHA U
JU3JIEKTPUKY;

pellleHHe 3a/lay Ha 3aKOH COXpPaHeHHUs 3JIEKTPUUYECKOTO 3aps/a;

2.2

[TocToAHHBIA
3JIEKTPUYECKUHN
TOK

25

HaOJII0/leHHe pa3JIMYHbIX BHJIOB JEeHCTBHUS 3JIEKTPUYECKOTO TOKa U
obHapyeHue 3TUX BHUJOB [JeUCTBUS B IOBCEJHEBHOH JKU3HU;
cOOpKa U HCHObITAaHUE 3JIEKTPUUECKOW IeMd IOCTOSHHOrO  TOKa;
M3MepeHue CHJIBI TOKa aMIepMeTpOM;
M3MepeHue 3JIEKTPUYECKOTO HalpsKeHUs BOJIbTMETPOM;
NpoBeieHUe 3KCIEPUMEHTOB M0 CPaBHEHUI0 XapaKTEPUCTHUK (EMKOCTH)
Pa3IMYHBIX HMCTOYHHKOB TOKa (baTapeek);
npoBeleHHe U OO'bSICHEHHE OMNbITOB, JEMOHCTPUPYIOLIUX 3aBUCUMOCTb
3JIEKTPUYECKOr0 CONMPOTHBJIEHUS MPOBOJHWMKA OT €ro [AJWHbI, IJOUAAU
NOIEepeyHoro ceyeHUs u MaTepuasa;
HccJieloBaHUe 3aBUCMMOCTH CUJIbI TOKA, TPOTEKAIOLIEro Yepe3 pe3ucTop, oT
COTIPOTHUBJIEHUS pesuctopa u HanpsDKeHUs Ha pe3ucTope;
NpoBepKa IMpaBuJja CJH0XKEHHUS HalpsbkeHWH TMpU Mocjae[0BaTe/bHOM
COeJIUHEHUU JABYyX pPe3UCTOpPOB;
NpoBepKa MNpaBuWja JJis CUJIbl TOKa IpU NapajielbHOM COeJUHEHUH
pPE3UCTOPOB;

aHa/IM3 CUTyalUWd I[0CJAeA0BaTEJbHOTO U MNapal/IeJIbHOTO COeJUHEHUS
MPOBOJHUKOB B JOMalIHUX 3JIEKTPUYECKUX ceTsx;
pellleHHMe 3aZjay C HCHOJIb30BaHMeM 3akoHa Oma u dopmysn pacuérta
3JIEKTPUYECKOI'0 COMMPOTUBJIEHHUS MPH NOC/Ae0BaTEJbHOM U MapasjieJibHOM
COeJIMHEHUU MPOBO/IHHUKOB;
3KCIIepUMEeHTaIbHOe NOoATBepPXKeHHe npaBUI Kupxrooda;
pelieHMe 3aJa4 C UCNOJb30BaHUMEeM 3akoHa OMa JJigd MOJIHOM Ieny;
omnpejiesieHHWe pPabOThl 3JEKTPUYECKOr0 TOKa, MPOTEKAaILero 4vepes
pe3ucTop;

onpejesieHre MOLHOCTH 3JIeKTPUUECKOTO TOKA, BblZie/IsieMOM Ha Pe3UCTOpE;
HcceloBaHUEe 3aBUCMMOCTH CUJIbl TOKA, MPOTEKAIOLEr0 Yepe3 JIaMIOUKY,
OT HaNpsHKeHUs Ha HeW;
NpoBepKa TUIOTE3bl: MPU MNOC/Ae[0BaTeJbHOM COeJUHEHHUU JIaMIOYKU U
MPOBOJIOYHOT O pesucrtopa HalnpshKeHUs CKJIabIBAKOTCS;
M3y4YeHHe BOJIbTAMIIEPHBIX XapaKTEpPUCTHK HeJUHEeNHbIX 3JIEMEHTOB
(/raMmer HaKaJIMBaHU4, MOJIyNIPOBOJHUKOBOTO auona);
onpegesieHue KIIA HarpeBareJis;
HcCleloBaHWE  NPeoOpa30oBaHUs  JHEPrMU MNpPU  NOAbEMe  Tpy3a
3JIEKTpO/BUTaTeJeM;

00bsICHEHHWE  yCTPOUCTBA | NpUHLMIA  JAeWCTBUS  JOMallHUX
3JIeKTpOHarpeBaTe/bHbIX npubopoB;
00'bsICHEHH e TPUYHUH KOPOTKOTO 3aMbIKaHUS U MPUHIUIA AEACTBUS IJIaBKUX
npefoxXpaHuTesel;

pelieHue  3ajay C uWcnojb3oBaHWeM  3akoHa Jhxoynsa—JleHna;
HabJ110/ileHre BOSHUKHOBEHUS 3JIEKTPUUECKOr0 TOKA B XKU/AKOCTH; B rase;

2.3

MarsHuTHbIe
ABJIeHUA

ucclefiloBaHHe MarHUTHOTO B3aMMOJEWCTBUS NOCTOSHHBIX MarHUTOB;
M3y4yeHHe MarHUTHOTO M0JIs1 IOCTOSIHHBIX MarHUTOB NPU UX 00'beIUHEHUH U
pasfeieHuy;

IpoBeJileHHe ONbITOB [0 BU3yaJU3allMM MO/ INOCTOSHHBIX MarHUTOB;
M3y4yeHue SIBJIEHUS HaMarHW4YMBaHUS BellleCTBa;
ucciefioBaHWe [eMCTBUA 3JIEKTPUYECKOr0 TOKAa Ha MAarHUTHYIO CTpeJIKY;
npoBefieHue OTIBITOB, JeMOHCTPHUPYIOILUX 3aBHUCHUMOCTh CHJIBI
B3aWMO/IeMCTBUSA KaTYIIKH C TOKOM ¥ MarHMTa OT CUJIbl U HallpaBJleHUs TOKa
B KaTyLIKe;
aHa/IM3 CUTyallud MPaKTUYECKOro IpHMeHEeHHUs 3JIeKTPOMarHuToB (B
OBbITOBBIX TEXHUYECKUX YCTPOHCTBAX, NPOMBILIJIEHHOCTH, MeJULUHE);
u3yyeHUe JeHCTBUSA MarHMTHOrO IMo0Js Ha TMPOBOJHHUK C TOKOM;




H3y4dYeHHue ﬁ[eﬁCTBHH JJIEKTPOABUTrATEJIA,;
ucciaegoBaHne 3aBUCUMOCTU CHJIBI TOKa 4Yepe3 3JIEKTpOoABUIrATe/Ib OT

HalpsXKeHUus Ha HEM;
00bsAICHEHHE NpUYUH HEeBbITOJIHEHUA 3aKOHa OmMma;
U3MepeHue KII A 3JIEKTPO/BUTATeJbHON YCTaHOBKY;

u3y4yeHue INPaKTUUYECKUX NPUMEHEeHUH 3JeKTpoABUraTesed (TpPaHCHOPT,
OBITOBbIE YCTPOMUCTBA U JIp.);

2.4

J1eKTpOMarHuTHas
UHAYKIUS

IpOBeJleHHE OIBITOB II0 HCCAEAOBAHHUIO SIBJEHUS 3JIEKTPOMArHUTHOU
MHAYKLOWW: HWCCIAe[jOBaHHME W3MEHEHWHW 3HauyeHUssT U HalpaBJeHUs
WHJYKIHOHHOTO TOKa;
M3y4yeHue JleficTBUSA 3JIeKTporeHeparopa Ha MojieJy;
aHaJM3 IMPOLEeCCOB U pelleHHe KayeCTBEHHBIX 33Jja4y, CBfI3aHHBIX C
npeo6pa3oBaHMEM MeXaHUYeCKOM 3HEepruu B  3JIEKTPUYECKYI Ha
3JIEKTPOCTAHLIMAKX  Pa3jJUYHbIX THUIOB (Ha HEBO30OHOBJSEMBIX U
BO300HOBJISIEMbIX UCTOYHUKAX IHEPTHUHU);

HUroro mo paszeny
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Pasgen 3. CeeToBble ABneHUA (25 u)

3.1

3aKOHBI
pacnpocTpaHeHUst
cBeTa

10

HabJIl0JleHHe OIBbITOB, JAEMOHCTPUPYIOLIUX SIBJEeHWE MPSIMOJUHEHHOTrO
pacnpocTpaHeHHMs1 cBeTa (BO3HMKHOBEHHWE TEHU W MOJYTEHU), U UX
WHTEpOpeTanusi C HCO0Jb30BaHWEM IIOHATHUS  CBETOBOrO  JIy4a;
00bsICHEHUEe U MOJIeJINPOBAaHUE COJIHEYHOTO0 M JIYHHOTO 3aTMEHWH;
HCC/eloBaHUEe 3aBUCHMOCTH yIJIa OTPaKEHHsI CBETOBOrO Jy4a OT yTJa
najieHus;

H3y4eHHne CBOUCTB N300 paKeHUs B MJIOCKOM 3epKavie;
HabJl0/leHHe U OObsSCHEHUEe ONBbITOB MO MOJYy4YeHUI0 H300paKeHU B
BOTHYTOM u BBINYKJIOM 3epKaJiax;
HabJlo/leHUue U O0O0'bsICHEHHE OINBITOB 10 NMPEJOMJIEHHI0 CBETA Ha TPaHUIE
pPasJNYHBIX CpeJl, B TOM 4YHCJE ONBITOB C BHYTPEHHUM OTPOKEHHUEM;
YcC/leloBaHYe 3aBUCUMOCTH YTJia IPEJIOMJIEHHS OT YTJIa NaJleHus CBETOBOTO
Jy4a Ha rpaHuIle «BO3JIyX—CTEKJION;
pacrno3HaBaHHe  SIBJ€HWUH  OTpPaKeHWsT W IpeJiOMJIeHUs1  CBeTa
B IIOBCEJHEBHOM JKHU3HY;
aHa U3 u 00'bsICHEHHE SIBJIEHUS ONTHUYECKOTO MHUpaxa;
pellleHHe 33Zilay C HCIOJIb30BAHHEM 3aKOHOB OTPaKEHUS W MPeJOMJIEHHUS
CBETa;

3.2

JInH3bI
U ONTUYECKUE
119005 (510) )

12

NoJiyyeHHe U300 paykeHUH ¢ MoMollbIo coGrpalolllell U pacceuBaoLlel JUHS;
onpejeneHue GpOKYCHOrO PacCTOSIHUS M ONTHYECKOHW CHJIBI coGuparollen
JINH3b;

pellileHHMe 33aZjad Ha I[OCTpOeHHEe U300paKeHUW B cobupawileil u
paccerBaroLiei JINH3AaX;
peleHue 3aja4 Ha npUMeHeHHe bopMyibl JINH3B;
aHa/IM3 YCTPOWCTBA M NPUHLMNA [JeWCTBUS HEKOTOPBIX ONTHYECKUX
npubopoB: ¢oToanmapaTta, MHKpockoma, Tejeckona (MC — O6uosiorus,
acTpOHOMHUS);

aHa/IM3 sIBJIEHUH GJIM30PYKOCTH M JJaJbHO30PKOCTH, NPUHLUIA AeHCTBUSA
o4ykoB (MC — 6uosiorus);

33

PasnoxxeHnune
6eJioro ceerTa
B CIIEKTP

HabJlo/leHue U 00'bsICHEHHE ONBbITOB 10 Pa3/IoXkKeHHI0 6es10oro CBeTa B CIIEKT;
Hab/ofleHue U O6GbSCHEHHe ONBbITOB IO IOJyYeHHUIO 6esoro cBeTa INpHU
CJI0’KEHUH CBeTa pasHbIX IIBETOB;




pOBeJieHHE U 00'bsICHEHHE ONBITOB 110 BOCIPUSITHUIO [[BETA MPEAMETOB MPHU
MX HabJIIOIeHUU Yepes [[BeTOBble QUIbTPHI (LIBETHbIE OUKH);

HUroro no pasapeny

25

Pasgen 4. KsaHToBble aBneHus (14 u)

4.1 | UcnyckaHue U
HOIJIOIeHHEe CBeTa
aToMOM

HabJ/0ieHue U 06'bsICHEHH E OTIBITOB I10 PA3J/IOXKEHUIO GeJIOro CBeTa B CIEKTD;
HabJ/ofleHue U O6GbsCHEHUEe ONbITOB IO IMOJY4YeHHI0 6esioro cBeTa MHpH
CJIO’KEHUU CBeTa pasHbIX IIBETOB;
IpOBeJieHHE U 00'bsICHEHHE ONBITOB 110 BOCIPUSITHUIO [[BETA NPEAMETOB MPHU
MX HaOJIIOJIEHUU Yyepes [[BETOBble QUIBTPHI (LIBETHbIE OUKHU);

4.2 | CtpoeHue
aTOMHOTO spa

o6Cyx/leHue BO3MOXHBIX THIOTE3 O MOJeasAX CTPOeHUs  s4pa;
olpejiesieHM e COCTaBa si/iep 110 33/JaHHbIM MacCCOBBIM U 3apsA0BbIM YU C/IaM U
10 TOJIOKEHUI0 B IepUoAuveckod cucTreMe 3jeMeHTOB (MC — xumus);
IpuMepbl aHa/JW3a H3MEHEHHs COCTaBa fAApa U €ero IMOJIOKEHUS B
nepuojuyeckol cucreMe npu paauoaktuBHocTH (MC —  xumus);
uccjaeloBaHue TPEeKOB  YacTHIL no TOTOBBIM doTorpadusm;
oGHapyXeHHe U W3MepeHHe paJHallHOHHOro $GOHA C IOMOLIBIO J03UMETPa,
OLleHKa ero WHTEHCHBHOCTY;
aHaJU3 OHOJIOTUYECKHUX U3MEHEHUH, MNPOUCXOJALMX T0J JelCcTBUEM
PaiM0aKTUBHBIX HU3JIy4YeHU N (MC — 6uosI0THSA);
IpUMepbl UCI0JIb30BaHUsl PAaJUOAKTUBHBIX U3JydeHUH B Megunude (MC —
6uoJIoTHs);

4.3 | fApepHble peakuuu

OpUMepbl HCIO0Jb30BaHHsI 3aKOHOB COXPAaHEHHS MAacCCOBBIX M 3apsiIOBbIX
qucesJ JJis ONpefe/ieHHUs pe3yJbTaTOB sIepHbIX peaKLWi; aHaIu3
BO3MOXKHOCTH WK HEBO3MOXKHOCTH siiepHOT peakiuy;
06CyK/leHHe MepCNeKTUB MCI0JIb30BaHUs yIPaBJSEMOr0 TEPMOSIEPHOrO
CUHTE33;

06Cy)/JeHHEe 3KOJIOTUYECKUX Mpo6JieM W MPEUMYLIECTB, CBS3aHHBIX C
s/iepHO# sHepreTukoi (MC — akoJiorus);

Hroro no pasgeny

14

Pasnen 5. PesepBHoe Bpems (3 u)

OBIIEE KOJITMYECTBO
YACOB I10 ITPO'PAMME

170

9 KJIACC

Paszgen 1. MexaHunueckue asneHus (115 4)

1.1 | MexaHu4yeckoe
JBIKEHHE
U CIIOCOOBI eTro
oMM CcaHus

40

aHa/IM3 U 00CyXJileHHe pas3/IMYHbIX NIPUMepPOB MeXaHHW4YeCKOro JBHKEeHHUS;
ob6Cy)K/JleHue TpaHUL, NPUMEHUMOCTU MOJeJH «MaTepuajbHas TOYKa»;
ONKCaHHe peaJbHbIX CJy4aeB MeXaHHW4YeCKOro JBWXKEHHS pasJUYHBIMU

Croco6aMu (ypaBHeHUe, Tabn1a, rpaduk);
aHaJIM3 )KU3HEHHBIX CUTYaLMH, B KOTOPBIX [IPOSIBJIAETCS OTHOCUTEIbHOCTh
MeXaHHUYEeCKOT0 JIBM>KEHUS;

Ha6moz[e1-me MEXdHUYECKOro ABUXKEHHUA TeJla OTHOCHUTEJIbHO PA3HbIX TeJl




OTCYETa;
CpaBHeHUe MyTell W TpaeKTOPUH [BWXKEHHS OJHOTO U TOro e TeJa

OTHOCHUTEJIBLHO pasHbIX Ten OTCYETa;
aHaJu3 TeKcTa [anuies 06 OTHOCUTEJIBHOCTH [ABHKEHHS; BBINOJHEHUE
3aJlaHuM no TEKCTY (cMBbICTOBOE YTeHue);
onpejie/ieHue CpeJjHed CKOPOCTH CKOJIbXeHUsl Opycka WJIM JBHXKEHHUS
IapuKa o HaKJIOHHOH IJIOCKOCTY;
aHaJu3 M 06CyXJeHue CIocO60B  MNPHUOGIMKEHHOIO  onpejeseHus
MTHOBEHHOH CKOpPOCTY;
onpejie/leHue CKOPOCTH PAaBHOMEPHOTO ABMXKeHHS (LIapuKa B XKUAKOCTH,
MoJesn 3JIEKTPUYECKOTO aBTOMOOUJIA U T. IL);

onpejiefieHMe MyTH, NPOWAEHHOrO 3a JAaHHBIA MPOMEXYTOK BpeMeHH, U
CKOPOCTH TeJla o rpaduKy 3aBUCUMOCTH IyTU PABHOMEPHOTO ABMXKEHHUS OT

BpeMEHU;
06CyXK/leHHEe BO3MOXXHbBIX NPUHLMIIOB JEeUCTBUS NPUGOPOB, U3MEPSIOLUX
CKOpPOCTb (cniugomeTpoB);
BbIYMCJIEHHE IYTH U CKOPOCTH IMPU PABHOYCKOPEHHOM HPSIMOJMHEHHOM
JIB>KEHUH TeJa;

olnpejeseHye NPOHJEHHOTO YTH U YCKOPEHHUS ABMXKEHUS TeJla N0 rpaduky
3aBUCHMOCTH CKOPOCTH PaBHOYCKOPEHHOI'0 NPSAMOJMHEHHOIo JABHXKEHUs

Tesa oT BpEMEHUY;
onpejie/ieHUe YCKOPEHUs TesJa HPU PAaBHOYCKOPEHHOM JBHXKEHUH 10
HaKJIOHHOHU IJIOCKOCTH;

MCCleloBaHUE JBWIKEHUSI Tesa, GpPOIIEHHOTOo IOJ YIJOM K TOPH30HTY;
u3MepeHUe IMepuoZa M 4YacTOThl O6palleHUsl Teja IO OKPYXKHOCTY;
pelieHWe 33/ad  Ha OIpeJieJieHHe KHUHEMaTH4YeCKUX XapaKTEepHUCTHK
MeXaHHUYeCKOTro JIBIKEHUSA pa3INYHbIX BU/IOB;
pacno3HaBaHWEe M  TNPUOGJMKEHHOE ONMCAHME  pa3JMYHbIX  BH/OB
MeXaHHUYeCKOT0 JBWKEeHUsl B IPUPOJie U TexHUKe (HAa NpUMepax CBOOGOJHO
NaZialoliuX TeJ, JBW)KEHHS >KUBOTHBIX, HEOECHBbIX TeJ, TPaHCIOPTHBIX
CpPeAcCTB U Ap.);

1.2

BzaumopeiicTBue
Tes

40

HabJ/ofleHue U 06Cyx/AeHHe ONbITOB C JIBUXKEHHeM TeJla IIPYU YMeHbIIeHUU
BJIMSIHUS Apyrux TeJ, NPensATCTBYOLUX JIBHIKEHUIO;
aHa/MM3 TeKcTa [lanuies ¢ oOmMUMCaHWEM MBICJEHHOIO 3KCIEPHMEHTA,
0GOCHOBBIBAIOLIETO 3aKOH HWHEPLUH; BbINOJHEHUE 33JaHUM 10 TEKCTY

(cMBbICnOBOE YTeHue);
o6cy>x<aeH14e BO3MOXHOCTH BBbIIIOJIHEHUA 3aKOHA HWHEPUHUH B PA3JINYHBIX
cucTeMax OTCYéTa;

HabJloJleHue M 00CyX/JeHHue MexaHWUYeCKHUX SIBJeHWH, NMPOUCXOJSAIHUX B
cucteMe oTc4yéTa «Tesiexkka» IpU e€ paBHOMEPHOM U YCKOPEHHOM [JIBUXKEHUH

OTHOCHUTEJILHO KabuHeTa busuky;
JEeNCTBUSI C BEKTOpPAMHU CHJI: BBINOJIHEHHE 33JlaHUM M0 CJAO0XKEHHUI0 U
BBIYUTAHUIO BEKTOPOB;

HabJlo/leHue U /11 NpoBe/ieHUe OIbITOB, IeMOHCTPUPYIOLIMX 3aBUCUMOCTb
YCKOpeHUs1 Teja OT NPUJIOXKEHHOM K HeMy CHJbl U Macchl TeJa;
aHa/MU3 W OOBSICHEHHWE SBJEHUH C WCIO0Jb30BAaHHEM BTOPOr0 3aKOHA
HrproToHa;

pellleHHe 33/1a4 C MCIOJb30BaHHMEM BTOPOro 3akoHa HbloToOHA u mpaBuJa

CJI0’KEeHUA CUJL;
UCC/IeJOBaHHE 3aBUCHMOCTH pacTsXKeHHs (ZedopManuy) NPYKUHBI OT
HNPUJI0XKEHHOH CUJIBL;
onpezeneHue XKECTKOCTHU HPY>KUHBI;
aHaJIU3 CUTYaLMH, B KOTOPBIX HAOJIOAAIOTCA yNpyrue AepopManuu, U UX
06'bsICHEHU E c UCI0JIb30BaHUEM 3aKOHa I'yka;
pellieHne 3aay c UCI0/Ib30BaHUEM 3aKOHa I'yka;
UCCJIeJOBaHHE 3aBUCHMOCTH CHJIbl TPEHUS CKOJIBXKEHHUS] OT CHUJIBI
HOPMaJIbHOTO JlaBJIeHUs;
o6CyxeHne pe3y/IbTaTOoB UCCJIe[JOBaHUS;

oTpejiesieHHe ko3pouumreHTa TpeHust CKOJIbXKEHUS;




VM3MepeHue CHUJIBI TpeHUst MOKOS;
pelneHHe 3ajad C MCNOJb30BaHUEM QOpPMYyJbl /[N CUJIbl TpPeHus
CKOJIbXKEHUS;

aHa/IM3 NPaKTUYeCKUX CUTyallMH U pellleHHe 33/ja4, CB3aHHBIX C ABM>KEHNEeM
TeJ 10 OKPYXHOCTH MOJ, JeWCTBHEeM CUJI TpeHUus HWJIU YIpYToCTY;
aHaJIM3 IBUKEHUS TeJl TOJIbKO N0, leliCTBHeM CHJIBI TSXEeCTH — CBOGOAHOI0
najieHus;

00'bSICHEHHEe HEe3aBUCUMOCTH YCKOpPeHHs CBOGOJHOrO MaJieHUs OT MaccChl
TeJsa;

IpoBeJleHNe U 0O'bsICHEHUE OIbITOB, AeMOHCTPUPYIOIUX JAeHCTBUE 3aKOHA

BepHysiy;
OLleHKa BeJIMYMHBbI CUJIbI TATOTEHHUS, e CTBYIOLIENd MeXay [ByMs TeJlaMU
(puts pasHBIX Macc);

aHaIM3 JBWKEHUs1 HeOGeCHbIX TeJs MOoJ JeWCTBUEM CHJIbI TATOTEHHs (C
HCII0JIb30BAaHUEM JIOTIOJIHUTEJNbHBIX HCTOYHUKOB HHPopManuu) (MC —

acTpoHOMHUS);
pellleHHe 33/ay C KCIOJb30BaHHEM 3aKOHA BCEMHUPHOIO TSATOTEHUS U
bopMyibl il pacuéra CUJIBI TSKECTY;

dHAaJIM3 OPUTrHHAJIbHOTO TEKCTA4, OIKWCbIBAKOLIEro IpOABJE€HUA 3dKOHa
BCEMHUPHOIo TArOoTE€HHUA, BbIIIOJIHEHHUE SaﬂaHHﬁ 0 TEKCTY (CMI)ICJ'[OBOE

YTeHUe);
HaOJI0JleHHe W OOCYyK/JleHHe ONBbITOB 10 HW3MEeHEeHHI0 Beca TeJa
IpPU YCKOPEHHOM JBUKEHUH;

aHaJU3  YCJOBUH  BO3HUKHOBEHHUS HEBECOMOCTH W  MNEPerpysKy;
pellleHHe 33Zlad Ha OIpeJeJieHHe Beca TeJa B Pa3IMYHBIX YCIOBUAX;
aHa/M3 CWJ, JeHCTBYIOLIIMX Ha TeJo, IIOKosilleecss Ha  OIODE;
olnpejiesieHUe LleHTpa TSKECTH Pa3/IUYHbIX TeJl;

1.3 | 3aKOHBI
COXpaHeHHus

35

HaOJII0JleHHe W O0O0CYyXKJeHHe OIbITOB, JeMOHCTPUPYIIIUX Iepeaaqy
MMIyJIbCA TPU B3aUMOJENUCTBUHU TeJI, 3aKOH COXpPAaHEHWs UMITyJbCa MpHU
a6 CoJTIOTHO yIpyrom u Heynpyrom B3aUMO/IEHCTBUHU TeJ;
aHaIM3 CUTyallMd B OKpYyXKawlled XHU3HU C HCIO0JIb30BaHUEM 3aKOHA
COXpaHeHUs HMIYJIbCa;
pacno3HaBaHUE SIBJIEHUS PEaKTUBHOTO JABWXXKEHHUs B MPUPOJE U TEXHUKe
(MC — OHOJIOTHSA);
NpUMeHEeHHe 3aKOHA COXpaHEeHUs HMIIyJibca Ui pacyéTa pe3yJibTaToB
B3aMMO/IeMCTBUS TeJl (Ha MpruMepax HEYIIPyTroro B3auMo/IeHCTBUSA, YIIPYTOro
LEHTPAJbHOr0 B3aWMO/IEUCTBUSA BYX OJJUHAKOBBIX Te€J, OHO U3 KOTOPBIX
HEIOJBUKHO);

ompejiesieHWe PabOThI CUJIbI TPEHUs NTPU PABHOMEPHOM JIBHXKEHUU TeJia MO
TOPU30HTAJIbHON MOBEPXHOCTH;
omnpefiesieHde  pabOThl  CUJIBI  YIOPYrocTH NpU  NOJbEMEe rpysa
C UCI0JIb30BaHUEM HEIMOABUXKHOTO U MOJIBUXKHOTO 6JIOKOB;
u3MepeHue MOIIHOCTH;
v3MepeHHe NOTeHUATbHON S3HEPTUH YIIPYTO JePpOPMUPOBAHHOMN MPY>KUHBI;
M3MepeHHe KUHETUYECKOW 3HEpPrud Teja Mo JJIMHE TOPMO3HOTO MyTH;
3KCIepUMeHTalbHOE CpaBHeHHE W3MEeHEeHUs MOTEHI[UAIbHOM
Y KHHETHUYEeCKOU 3HepTHH TeJia NMPH JBHUKEHUHU 0 HAKJOHHOW IJIOCKOCTH;
3KCIepUMeHTa/IbHasA MPOBepKa 3aKOHA COXpPAaHEHUSI MeXaHUYeCKOU 3HepTUHr
npu CBO6OJHOM naZeHuy;
NpUMeHeHHe 3aKOHA COXpPAaHEHUs MeXaHWYeCKOHW I3HEepruu /AJis pacuyéTa
MOTeHIMaIbHOU u KHHETHYECKOU 3Heprui Tena;
pelieHUWe 33Ja4 C HKCIOJb30BAaHUEM 3aKOHA COXPAHEHUS MeXaHU4YeCKOU
3HEpPTUY;

HUroro no paszeny

115




Pasgen 2. MexaHuuyeckue KonebaHua u BonHbl (20 u)

2.1

MexaHnyeckue
KoJiebaHUus

11

HabJlo/leHue KoJIeGaHUH MO0J [JeHCTBHEM CHJI TSDKECTH U YIPYTOCTH M
oOHapyXeHHe  MOJOOHBIX  KOJIEGAaHHMM B  OKPYXKAIOIIEM  MHpE;
aHaIu3 KoJie6aHu rpysa Ha HUTH u Ha NPYKUHE;
onpejieieHWe YaCTOThl KoOJIeGaHUH MaTeMaTU4YeCKOro W MNPYKUHHOTO
MasiTHUKOB;

HabJo/leHue U 06'bsICHEHHE SBJIEHUS pe30HaHCa;
HCCeloBaHUEe 3aBHCHUMOCTH IEepHoJia KoJiebaHUH MOABEIeHHOr0 K HUTH
rpy3a oT JUTAHBI HUTY;
NpoBepKa HE3aBUCHMOCTH Iepuoja KojieGaHWU Tpy3a, MOABEIIEHHOro K
JIEHTE, oT Macchl rpy3a;
HaOJII0JleHue W OOCyKJeHHe OIbITOB, JAEeMOHCTPUPYIOUIUX 3aBHUCUMOCTb
nepuoza Kojse6aHuH NPYKUHHOTO MasiTHUKA OT MacChl TPy3a U KECTKOCTH
IPYKHHBbI

NpUMeHeHHe MaTeMaTH4YeCKOro U MPYKWHHOrO0 MasTHUKOB B KayecTBe
MoJesiell A1 ONMMCAaHUsS  KOJIeGaHWUM B OKPYXKAIOIIEM  MUPE;
pelieHUe 3a/]a4, CBSI3aHHBIX C BBIYHUCJIEHHEM WJIM OLEHKOM YacTOThI
(mepuopa) Kosieb6aHUM;

2.2

MexaHHnyeckHe
BOJIHBI. 3BYK

oOHapy»keHHe U aHa/lu3 BOJIHOBBIX SIBJEHHH B OKpYyXalolleM MHUpE;
HabJ/IlofleHue pacnpocTpaHeHUsl MPOJOJbHBIX W MONepedyHbIX BOJH (Ha
MoZiesiM) U OGHapy:XeHUe aHaJOTMYHbIX BHUJOB BOJIH B IpHUpOJe (3BYK,
BOJIIHbIE BOJIHBI);
MOCTAHOBKA OMBITOB M0 HAGJIIAEHUIO UHTepbEepeHINU U AUdPAKLIIUK BOJTH
Ha MOBEPXHOCTH BO/JbL;
BbIYMCJIEHHUE JIJIMHB] BOJIHBI U CKOPOCTH PACIpOCTPaHeHUs 3BYKOBBIX BOJIH;
HabJoleHue SIBJIEHUS OTpaXkKeHHUs 3BYKOBBIX BOJIH;
pelleHHe 3a/ay, CBI3aHHBIX C PAacCNpOCTpaHEHHWEM U OTPa)KeHUeM 3BYKa B
pas3/INYHBIX cpefax;
aHa/Iu3 JAHHBIX O PEerucTpalyy 3eMJIeTPsACEHUH U B3PbIBOB C MOMOILbIO
CEeMCMHYECKHUX BOJIH;
3KCIepUMeHTa/lbHOe oNpeJe/ieHUe IPaHuL] YaCTOThl CABbIIIUMbIX 3BYKOBBIX
KoJIe0aHUH;

HabJilofleHue 3aBHCUMOCTH BBICOTHI 3ByKa OT 4YacTOTbl (B TOM uHC/Ie
C UCII0JIb30BaHUEM MY3bIKa/JIbHBIX HHCTPYMEHTOB);
HabJyloJleHue U OObsSCHEHHe fABJeHHUA aKyCTUYecKOro pe30oHaHca.;
aHa/IM3 OPUTHHAIbHOIO TEKCTA, NOCBSALIEHHOI0 MCI0JIb30BaHHUIO 3BYKa (MU
yJAbTpa3ByKa) B TeXHUKe (3X0JIOKALMs, YJbTPAa3BYK B MeJULMHE U ADp.);
BBINOJIHEHHE 33/JaHUH 10 TEKCTY (CMbICJIOBOE YTEHHE);

HUroro mo pasgeny

20

Pasgen 3. dneKTpomMmarHUTHoe nose U 3NeKTPOMarH1MTHble BOJHbI (5 4)

Pasgen 4. NosToputenbHo-o6o06wWwatowmini moaynb (30 u)

4.1

CucremaTusanus u
060611eHHE
npeaMeTHOro
coJiepKaHus

Y OmbITa
JlesITeIbHOCTH,
NpHUOGPETEHHOIO
IpU U3YYEHUH

20

npUMepbl HCIO0Jb30BaHHsI 3aKOHOB COXPAaHEHHMS MAacCCOBBIX M 3apsIOBbIX
yucesJ Ui ONpeJeJieHHUs] pe3yJbTaTOB sIIEPHBIX peaklWi; aHaau3
BO3MOXKHOCTH WK HEBO3MOXXHOCTH siiepHOT peakiuy;
06CyX/leHHe MepPCHeKTUB MCIOJb30BaHUs YIPaBJSIEMOTO TEPMOS/IEPHOT0
CUHTE33;

06CY>X/JeHHEe 3KOJIOTUYECKUX MNpo6GJieM U MPEeUMYLIECTB, CBSA3aHHBIX C
s/iepHOM sHepreTHuKoi (MC — aKoJiorus);




BCEro Kypca
busuku
yray6JEHHOTO
YPOBHS, a TaKXKe
MO/rOTOBKA K
OcHOBHOMY
rocylapCTBEHHOMY
JK3aMeHy 10
¢dusuke

OBIIEE KOJITMYECTBO
YACOB I10 [TPOT'PAMME

170




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJ/IbHOTO ITPOLECCA

OBA3ATE/IbHBIE YYEBHBIE MATEPHUAJIBI /I YYEHUKA

7 KJIACC

®usuka, 7 kn1acc/I'paués A.B., [loroxkes B.A., CenuBepcToB A.B., O6111ecTBO € OTpaHUYEHHON OTBETCTBEHHOCTbIO
«Uzmatenbckuit nentp BEHTAHA-TPA®»; AkijnoHepHoe 061ecTBo «M3aaTenbcTBo [IpocBelneHue;

Kupuk JI.A. "®usuka. 7 kjaacc. CaMocTosITe/IbHbIE U KOHTPOJIbHBIE pa6oThl. PTOC"

8 KJIACC

®usuka, 8 kinacc/I'paués A.B., [loroxkes B.A., BumiHsikoBa E.A., O6111eCcTB O ¢ OTpaHUYEHHOUN OTBETCTBEHHOCTHIO
«Uzmatenbckuit nentp BEHTAHA-TPA®»; AkiinoHepHoe 061ecTBo «M3gatenbcTBo [IpocBelneHue;

Kupuk JI.A. "®usuka. 9 kiacc. CaMocTosiTe/IbHbIE U KOHTPOJIbHBIE paboThl. PTOC"

9 KJIACC

®usuka, 9 knacc/I'paués A.B., Iloroxkes B.A., Bokos I1.10., 06111eCcTBO € OrpaHU4YeHHOUN OTBETCTBEHHOCTBIO
«Uzpatenbckuit ienTp BEHTAHA-TPA®»; AkiinoHepHoe 061ecTBo «M3aatenbcTBo [IpocBelneHue;

Kupuk JI.A. "®usuka. 9 kiaacc. CaMmocTosiTe/IbHbIE U KOHTPOJIbHBIE paboThl. PTOC"

LU PPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

7 KJIACC
https://www.yaklass.ru/p/fizika#program-7-klass

8 KJIACC
https://www.yaklass.ru/p/fizika#program-8-klass

9 KJIACC
https://www.yaklass.ru/p/fizika#program-9-klass



		2022-10-29T09:48:54+0400
	00bcf0feca7f007319
	Копытин С.Ю. ГБОУ СО "ЛАП № 135 (Базовая школа РАН)"




